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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnE€HHBIA YpOBEHB) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
obpazoBanus, npencraBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKE MaET TMPEACTaBICHUWE O LeNAX, oOmei
cTpaTeruu OOYyYeHHs, BOCIHUTAHUS M Pa3BUTUS OOYydYaIOUIMXCS CpPEACTBaMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnéHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaAET ero
CTPYKTYpHUPOBaHUE IO pa3/ieiaM M TeMaM Kypca, OpeAesseT pacupe/esieHHe ero
1o kinaccaM (rogam M3yudeHus), 1a€T NIPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pas3fenaM Kypca U PEKOMEHIyemylo (MPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

[TporpamMma 1o nHpOpMaTHKE ONpEAEIIseT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0To roja U3yuyeHusi, B TOM YHUCIIe
JUISL COZEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCy/1IapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no nndopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYLIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 005MacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALNOHHOM
JESITEIIBHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalomUXCcsl B 00JacTh
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Onupaercs
Ha cojiep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOTO  YpOBHS HM3ydeHUsT ydeOHOro mpeamera
«Uudopmatukay OpPUEHTHUPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywnied MpopecCUOHATIBHOW JIESITENbHOCTH KaK B paMKax JaHHOMU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMM MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCHOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH Kak IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI M3yudeHUs MH(OpPMATHKUA 00€CIeYnBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYyYarOUIMXCcs K MPOJOJKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHoHaIbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIIJICHHBI WHTEPHET BEIIEH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYaJbHOW WU
JIOTIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHast 1enb u3yyeHust yuyeOHoro mnpeamera «HudopmaTuka» Ha
yrIIyOJI€HHOM  ypOBHE cpeAHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HPKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUYEHHBIX B CO3JaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxkanun ydeOHoro mpeametra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAIIEH BOIPOCaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OcHOBbI HH(pOPMATHKH» BKIIOYAET B cels
MOHATUMHBIA anmapaT HWHQPOPMATUKHU, BOMPOCHl KOJUPOBAHUS HHQPOpMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI JIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3allMy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJi1 pEHICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro mpenmera «udbopmaTtukay
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYI0 TTPOTpaMMy OOyYEHHSI, HO MOTYT OBbITh MPEIJIOKEHBI ISl U3YyUCHUS
OT/IeJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXCEHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOJIEHHBIH YpPOBEHb W3YUYEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CIEIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B TNpe/esiaX OJIHOro rojia oOy4yeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3yueHus MHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Hugposasi rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYN K MaMsITH.

OcHOBHBbIE TEHJCHLIUU  Pa3BUTUSA KOMITBIOTEPHBIX TE€XHOJIOTUH.
[TapaitenbHbIe BBIYHCIICHUS. MHorormnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcerpoenHblie KOMITBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OTEpalMOHHBIE CUCTEMBI. Y THUIJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUHCTALULALMUSA  [POrPAMMHOIO
obOecrieueHusI.

daiinoBeie cucTeMbl. [IpuHIUIIBI pa3MelieHusT U UMeHOBaHUsS (halJioB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JIuneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUCHMUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMas
3aKOHOaTeNnbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. 1IpoTOKO0IIBI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojacetu ¢ momolbio Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKECHUS
MTAKETOB.

Buner  npestenbHoctn B cetu  HaTepHer. CepBuchl  MHTepHera.
['eonndopmalmoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TeEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMATbHBIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema mMmomaMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue mpodeMbl 3aluThl
uHpopmanuu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMalMOHHBIX ~ cucTemax. IIpaBoBoe obOecrneueHue WHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(UIeHIINAbHON HH(OpMAIIUK, XpaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHdopmarmonHsie mporeccsl B MPUPO/IE,
TE€XHHUKE U 0OIECTBE.

HemnpepbiBHBIE W JTUCKPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoaumocTh
JUCKpeTU3alu uHpopManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. IlocTpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel uaMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMY€eCTBa UHPOPMALIUU.

Cucrembl cumucienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3amUCH YHUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIUMOCTU YMCJIa HA OCHOBAHUE CHCTEMBbI
CUMCIIEHUA. AJITOPUTM IEepeBOAA 1EJI0r0 yucia u3 P-U4HON CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MEpeBOJa KOHEUHOW P-mvHOW ApodM B JECATUYHYIO.
AJITOpUTM TIEpEBOJA LIEJIOTO YHWCIa U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nuyHyro. IlepeBox KoOHE4YHOU pAecsaTUYHOW JpoOu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS W IIECTHAIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKy HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUA. TpoudHas
YPAaBHOBEIICHHAS] CUCTEMA CUMCIEHUs. JIBOMUHO-/IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpgHoOaiiTHBIE KOJUPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3o0paxenuil. OueHka  UH(OPMAIMOHHOIO  00BEMA
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3pelieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKa3biBaTenbHBIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOnHUIBl MUCTUHHOCTH. Jlornueckue BBIpaKEHUSI.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTHUYECKHUX
(GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMajbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMIIEe UCTUHHOCTH.

Jlornueckue »3ieMEHTBI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKMCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jana3oHa 4YMCEel NpH OrpPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENBHBIA KOJI OTPULATEIbHBIX YUCEIL.

[TobutoBbie norumyeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckmoyaroniee NI ».

[IpencraBieHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havamias
YacTh M MOPSAIOK Yucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX umcen. IIpobiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepaiuil ¢ BEIIECTBEHHBIMH YHCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U TIPOrPpaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU U BBIYMCIUTENBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3yibTar.

Otanbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIAMUUK, TpoGUuIMpoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM — MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycimoBueM. [lMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT UIUKIIA.
CocraBneHue 1IUKIAa C MCIOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JUJIS IIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BelAeHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM Juanasone. [Ipeacrasienue
yucia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (DailJIbl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKypPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoynpHBINA IPUHIKII IOCTPOECHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELLICHUS] YpaBHEHU: MeTo1 nepebopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxkéHHoe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck makcumyma (MuHUMYMa) (YHKIMHM OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMHUPOBAHUS JJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJAECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJICTBOPSIOIIMX 33JAaHHOMY YCJIOBHIO).
JIMHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHCIECHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCku, orjaBieHue. KomekTtuBHas paboTra ¢ JTOKyMEHTaMHU.
NHCTpyMEHTBI pELEH3UPOBAHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoas mepenucka. Pedepar. IlpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTypsbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelCcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemnoBarenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTals pe3yiabTaToB. [Iporpammubie cpenctBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeNCTaBiIeHUs JaHHBIX. bombIiire naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIBIIErO (HAMMEHBIIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuueHta KOppeasuuu ABYX psAaoB AaHHbIX. lloctpoeHue
CTOJOYATBIX, JIMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
¢byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHHM € TOMOUIbI0 TOA0O0pa MapameTpa.
OnTuMmu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3alaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00@JIbHBII MHHMMYMBI LIE€JIEBOU
byukun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xaptiau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh mepellayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BbEMA JTAHHBIX U XapPAKTEPUCTUK KaHama CBs3U. [IpudunHbI
BO3HUKHOBEHHUS OIMUOOK TIpu Tmieperade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xsammunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumojcucTBue. CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMoaenmnpoBanuss. COOTBETCTBUE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Ieu MoaenupoBanus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICTMPOBAHUS B BHUJE, YAOOHOM s
BOCIIPUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbie moHATHS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATPHUL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
Pa3IMYHBIX IYTEHM MEXAY BEPUIMHAMU OPUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
ONMKMCAHKUE CTPATErH UTPhl B TAOIMYHON (opMe. BHIUTPHILIHBIE U TPOUTPHILIHBIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOro HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IEpPEBOAA W
pacno3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MneHTHduKays u mouck
U300paKEeHUH, pacrio3HaBaHHE T CamooOyuatommuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronmx cuctemax. Vcroib3oBaHue METOJ0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHUKe. MHTEpHeT Bemeil. [lepcnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anuss ~ OOHATHS  anroputma.  MammHa  TelopuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwvropuHra.

OueHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HKCHONB3YyEMOM
aMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C MOMOIIBID AJITOPUTMA
«pemiero IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKY.

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

Crexu. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBhIpaXEeHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. I[locTpoeHne MHHHUMAaNIbHOTO OCTOBHOIO JI€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUEHTUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BeplIIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. J|BOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJjid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcronb3oBaHue cTeka U
ouepeau s 00xXoaa JiepeBa.

JluHamMpuyeckoe NpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPAaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynauus, HacleJ0BaHuEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonstme o  mapagurmax
IPOrpaMMHUPOBAaHMUS.

HNupopMmaniuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: MOCTaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBaHue BHKEHHs. MojenupoBaHie — OHOJOTMYECKHUX
cucTeM. Maremarudyeckue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MimMurtaumonnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunble (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBEIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, cOpTHUpOBKa W
¢GunbTpanys aHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3EM MexAy TaOdulaMH.
Buenmnuit kinrou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-ipuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YacTsAX CaWTaA.
TexHONmorust «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamupix Ta0muiy ctuwier (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHUi C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmapaTtoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiicTB). ['padmuecknii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIHs — IIBETA.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoi oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
peaIbpHOCTH 151 JTOTIOJITHEHHOMN PEaTbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE  pe3yJjbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss pPyKOBOACTBOBAaThCA CHPOPMUPOBAHHOM BHYTPEHHEWU MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HAampaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocs OyayT copMHpOBaHbI CIEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHUE  OCHOBOMOJIATAIOIMIMX  HOPM
UH(OPMAIIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA TI0 COLMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM TIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUIECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pAa3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM KCILTyaTalliid CPeCTB MH(OPMALMOHHBIX
Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBLHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSKCHUH BCEH KHU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM W IMyTeH HX
pelleHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAYYHO-TEXHHYECKOTO Iporpecca H
OOIIIECTBCHHOHN IIPAKTHKH, 32 CYET TIOHUMAaHUS PO HH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB U HMH(OPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ISATEIbHOCTh MHINBUYaJIbHO U B TPYIIIIE.

B mporecce JO0CTHKEHHS JTMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MPOTPaAMMbI
no wH(pOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEANOIaraonmi chOpMUPOBAHHOCTS:

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

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIDKEHUIO TEH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJIHHBIX HABBIKOB, BKITFOUAIOIUX CITOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwmierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIe Y4ueOHbIE JCUCTBUS, PETYJISATUBHbIE yHUBEpCAIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpPOBaTh U aKTyaJIM3UpOBaTb  IpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKaluu U 0000IICHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 334aBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIMYHBIE BHJBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYEHUSI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENILHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMAaTU3alUil |
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4€TOM Ha3HAYEHUS
uHpopMaMu W IEJEeBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO (OopMy
NPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIBb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpEekKEHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJeTh  HABBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

1) oO61xenme:

OCYIIECTBIISATH KOMMYHUKAIIMK BO BCeX cdhepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1esiTeJIbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAk JOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padOThI;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C IO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodiieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH YYEOHOTO MPeAMETA HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHN B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuIeKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H



OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCUM IJisi OIEHKH CUTyalllu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIpM AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  MPEIMETHbIE
pEe3yJIbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIIU,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cuCTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIaJICHUE MeETOoJAaMH Toucka uHbopmanuu B cetu HHTepHeT, ymeHwue
KPUTHYECKHU OIEHUBATh HHQPOPMAIIUIO, TOTYUYCHHYIO U3 ceTu HTepHeT;

YMEHHE XapakTepu3oBaTh OOJBIIME JAHHBIC, MPUBOJUTH ITPUMEPHI
WCTOYHUKOB HMX TIOJYYCHHS W  HANpaBlICHUS  HUCIOJB30BAHUSA, yMEHHE
KJacCU(UIIMPOBaTh OCHOBHBIE 3a/Jaud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHEHHH ), MMOHUMATh
MOCJIEIOBATEIBHOCTD PEIICHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OUMCTKA M OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJENH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETALNs pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIILHBIX KOMITBIOTEPOB, TEHIACHIINN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBBIKAMU PabOTHI C OMEPAIMOHHBIMUA CHUCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHUs] I pElmIeHus] YYeOHBIX 3a7ad  II0
BBIOpaHHOM CreIHaIn3aIlimg;

HaJIM4Yue MPEeICTaBICHUN 0 KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTel, 00 OOmMX MpUHIMINAX pa3padOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MTPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUA O3TUM yIrpo3aMm, COONIOJCHHE Mep
0€30IMacHOCTH, MPEAOTBPAIIAIONIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX MporpamM, 0a3 HTaHHBIX U
paboTel B ceTh MHTEpHET;

NOHMMAaHHUE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHUJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpaUyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHHE OINpPEAENsATh CPEAHIOI CKOPOCTh TMepefayd JaHHBIX, OILIEHHWBATH
U3MEHEHHE BpEMEHH Tepefauyd Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHE MCIIOJIb30BaTh MPU PEIICHUHU 3a]lad CBOWCTBA MO3ULIMOHHON 3alucu
YHCell, AITOPUTMA TOCTPOCHHUS 3aIMCH YMCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIIA 1O CTPOKE, COAEpIKAIlEH 3amuch
3TOT0 YHCla B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKEHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILErO
NEPEMEHHbBIE, PelllaTh HECIOXKHbIE JIOTUYECKUE YPAaBHEHHS U CUCTEMbl YPaBHEHUH;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3aMUCh YKMCeN B MO3UIIMOHHON CHCTEME CUHMCICHUS, HaXOXKIEeHHE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JiMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB IMOMCKAa U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOXKHOCTH JJIs1 PEIIEHUS OJTHOW 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax /JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YMPAaBISIONINC
KOHCTPYKLMH, YMEHHE OCYUIECTBIATh aHaJIU3 MPEIJI0OKEHHOW MPOrpaMMbl:
OTIPENAETATh Pe3yJIbTaThl padOThl MIPOrpaMMBbl NPU 3aJAHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHbBIX



pe3yNIbTaTOB, BHISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMYITUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHAIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJMIBI AJI1 aHAJIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHETO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIET0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMS).

B mpomecce uzyueHuss kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHS 6 11
Knacce oOydarommMucs OyAyT  JIOCTUTHYTHI — CICAYIOUIME  IPEeIMETHBIC
pe3yabTaThI:

YMEHUE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIYCKAaKOIIME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIATh OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILEHUs MPU HU3BECTHON YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh AIrOPUTMHUYECKHUE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHMUS] ONTUMAJIBHOTO TYTH MEXAy BeplIMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  IyTEd  MEXAY  BEpUIMHAMHU
OpPUEHTHPOBAHHOI'O AIMKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JAEPEBbs IMPH
aHaJlu3e W TIOCTPOCHHWU KOJAOB U IS TPEIACTaBICHUA apUPMETHUECKUX
BBIPKEHUI, TIPU PEILICHUH 33]1a4 MMOUMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 33JITaHHOMY QJITOPUTMY, pa3padaTbhiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio UrPhI;

yMEHUEe pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax [IaHHbBIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHUYECHHUN HAa JUANa3OH MX BO3MOXKHBIX 3HAYEHHUM, TPUMEHSTH MpU
pELIeHUH 33]1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIe OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKU YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMmm OHOIUOTEKH
NOANPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIO0Ib30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO3/aBaTh BeO-CTPaHHULIbI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co3daHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TAOIMYHBIC
(pensimoHHBIC) 0a3bl MaHHBIX (COCTABIIATH 3aMPOCH B 0a3axX MaHHBIX, BHITIOHSTH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCTIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH /IS aHaIN3a
O00OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WIJIM TPOIIECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BHIBATH JMYHOC WH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPENCTABICHUHA O Kpyre perraeMbpIX 3a7ad MAaIIMHHOTO OOyYCeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUIM
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
podeccuoHaNbHBIX cdepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Paznea 1. llndposasi rpaMoTHOCTH
L1 KomnbroTep - yHUBEpcaibHOE yCTPOUCTBO 7
' 00pabOTKH JaHHBIX
1.2 [TporpamMmmHoOe obecrieueHre
1.3 KomnrerorepHslie cetn
1.4 WNudopmannonHas 6€30MacHOCTb 2
Uroro no pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue nHPOpPMALMH B
2.1 per bop 20 2
KOMIIBIOTEPE
2.2 OcHOBBI aNredphl JTOTUKU 13 1
23 KomnbrorepHas apupmeTnka 7 1
Hroro no paszneny 40
Pasznen 3. Allroput™Msbl M IporpaMMHUpPOBaHHE
3.1 Bsenenue B mporpamMmmupoBaHue 14 0.5
3.2 BcnomorarenbHbie alropuTMbl 9 2
33 YucieHHbIE METOIBI




34 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 6 1
' JTAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MAacCHBOB 14 3.5
Uroro no pazgeny 48
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 4 2.5
4.2 AHanu3 JaHHBIX 10 3
Nroro no pazaeny 14
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
WNupopmanus u nuaHpopMamoHHbIE
11 bopuan dopvan 10 25
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M NpOrpaMMHIpoOBaHue
2.1 DNeMEeHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
MIPOrpaMMHUPOBAHHUS
Wroro no pazneny 50
Paznen 3. UndopmanmnoHHbIe TEXHOJIOTHH
31 KommnsrorepHo-maremarndeckoe g 5
’ MO/ICITHPOBAHHUE
32 ba3r1 qanHBIX 10
3.3 Be6-caiiTh 20
34 Kommnprorepnas rpaduka 10 3.5
3.5 3D-MoaenupoBaHue 10 3




Wroro no pazgeny

58

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpobHBI
e padoThbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I[I/IaFHOCTI/I‘ICCKaH pa60Ta

I[I/IaFHOCTI/I‘ICCKaH pa60Ta

TpeboBaHMs TEXHUKH OE30MIACHOCTH U
TUTHUEHBI IPU paboTe C KOMIIbIOTEPAMU U
JPYTUMHU KOMITOHEHTaMH IU(PPOBOTO
OKpYKECHHS

VYerpoiicTBa KOMIIBIOTEPA

OOMeH TaHHBIMU C ITOMOIIIBIO LIHH.
KoHTposiepbl BHEITHUX YCTPOUCTB.
ABTOMAaTHYECKOE BHITIOTHEHUE
IIPOrpaMMBbI ITPOLIECCOPOM

OneparuBHas, NOCTOSHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl
BHEIIHUX yCTPOHCTB. [Ipsamoiil noctyn k
aMATH

COBpCMCHHBIC KOMITIbFOTCPHBIC
TCXHOJIOTHH

[TporpammHuoe oOecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOWJIBHBIX YCTPOMCTB




CucremHoOe IIporpaMmMHOC obecreyeHue.
OHepaHI/IOHHBIe CHCTCMbI

10

Yrunutel. [IpaiiBepsl yCTPONCTB.
[TapayienpHOE IPOrpaMMHUPOBAHKE

11

®daiisioBble cucTembl. [[puHIHIBI
pa3MerieHust U UMEHOBaHWMsI (ailyioB B
noyiroBpeMeHHoM mamsitu. [11aGnoub! ajis
onucaHus rpym (aiios

12

3akoHomaTenbcTBO Poccuiickoii
®denepanyu B 00JIACTH MPOTPAMMHOTO
o0ecrieueHns U JaHHBIX

13

Bunae! nestensHoctr B cetn UHTEpHET.
CepBucsl nTepHera. ['ocyjapcTBeHHbIE
ANEKTPOHHBIE CEPBUCHI M YCIIYTH

14

HNudopmannonHas 6€300acHOCTb.
BpenonocHsle nporpamMmMHoe oOecrieueHue
1 MeTobl 00prObI ¢ HUM. [IpakTHUeckast
pabora no Teme "AHTUBUPYCHBIE
nporpaMMmal"

15

OCHOBBI KOMITBIOTEPHBIX CETEU

16

JlokanbHbie ¥ TII00aIbHBIC
KOMIIBIOTCPHBIC CCTU

17

YerpoiicTBa B KOMIIBIOTEPHOU CETH

18

Hepe)laqa JaHHBIX B KOMITBIOTCPHBIX
CETAX

19

IIpuHIUIIBI IOCTPOCHUS U allllapaTHbIE
KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CeteBble TpoToKOJIbl. CeTh MHTEpHET




20

Pa3nenenune IP-cetn Ha monaceTH ¢
IIOMOIIBIO Macok noacereil. CeTeBoe
aIMUHUCTPUPOBAHHE

21

Opranu3zanus TMYHOTO apXuBa
uH(popmManuu. PezepBHoe KonupoBaHUeE.
[TaponbHas 3amuTa apxuBa

22

IudpoBanre JaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[TpakTrueckas paboTa 1o Teme
"[llndpoBanue 1aHHBIX"

25

Wudopmarnivs, 1aHHBIC ¥ 3HAHHS.
WudopmalinoHHbIE IPOIECCH B IPUPO/IE,
TEXHUKE U O0IECTBE

26

HenpepbIBHBIE U AUCKPETHBIE BETMYNHBI U
curHaibsl. Heo6Xo1uMocTh AUCKpeTH3aluu
uHpOpMalny, peIHa3HaueHHON /1715
XpaHeHHUs, epeiadn U 00paboTKU B
U(PPOBBIX CUCTEMAX

27

I[BOI/IHHOG KOAUPOBAaHHC. PaBHOMepHLIC n
HCPAaBHOMCPHLBIC KOJbI. HCKOI[I/IPOBEIHI/IC
COO6H.ICHHI>1, 3allMCaHHBbIX C TIOMOIIIBIO
HCPaBHOMCPHLBIX KOJI0B

28

VYcenosue @ano. [locTpoeHre 0qHO3HAYHO
JEKOAMPYEMBIX KOJIOB C ITOMOLIBIO JEPEBa.
I'pad An. A. Mapkosa

29

EnuHutisr u3sMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K




OLCHKEC KOJINYCCTBA I/IH(l)OpMaI_II/II/I

30 CHuCcTeMBI CUHUCIICHUS 1

31 IlepeBo uncesn U3 OAHOM CUCTEMBI 1
CUYHCJICHHSI B IPYTYIO
JIBonyHas1, BOCbMEPHYHAS U

32 HIECTHAIIATEPUYHASI CUCTEMbI CUMCIICHUS, 1
CBSI3b MEXKIY HUMU
JIBon4Has1, BOCbMEPHYHAS U

33 HIECTHAIIIATEPUYHASI CUCTEMbI CUMCIICHUS, 1
CBSI3b MEXKIY HUMU
JBonyHasi, BOCbMEPHUYHAS U

34 HIECTHAIIIATEPUYHAsI CUCTEMbI CUUCIICHUS, 1
CBSI3b MEXIY HUMHU

35 ApudmeTrnueckue onepanuu B |
MO3UIMOHHBIX CHCTEMAaX CUMCIICHHS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA 1
CUHCIICHUS

37 JIBOMYHO-JeCATUYHAS CUCTEMA CUMCIICHUS 1

38 KoaunpoBanue TekcToB 1

39 KoaupoBanue nzo0pakeHuit 1

40 PacTtpoBoe xonupoBaHue n300paskeHui 1
[TpakTrdeckas paboTa 1mo Teme

41 "Jluckperusanus rpaguueckon 1
uHpopmanuu"
[IBeToBbIE MOAENHN. BekTopHOE

42 KoaupoBanue. @opmarsl (Haisios. 1

Tpéxmepnas rpaduka. OpakraabHas




rpaduka

KoaupoBanue 3Byka. OneHka
UH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX

43 JIAHHBIX IIPU 33JJaHHBIX YaCTOTE
JUCKPETU3alMK U Pa3psiAHOCTU
KOJIMPOBaHUS

44 [IpakTuyeckas pabora Mo Teme
" JluckpeTu3anus 3ByKoBor HHPOpMaruu'"

45 OcHOBBI aJIr€Opbl JTOTUKU

46 Jlornueckue oneparuu. TaOaubr
UCTHUHHOCTH
Jlornueckue BbipaxkeHus. Jloruueckue

47 TOKJeCTBa. [[0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C ITIOMOIIbIO TaOIUI]
VUCTUHHOCTHU
[TpakTryeckas pabora o Teme

48 «IToctpoenue u aHanu3 TabIUILL
UCTMHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

49 Jlormueckue onepanuu 1 onepanuy Haja
MHO’KECTBAaMHU

50 Jloruueckuie onepanuu 1 onepanuy Haja
MHO>KECTBaMHU

51 3aKoHBI anTeOphI JIOTUKH. JKBUBAJICHTHHIE
peoOpa3oBaHus JOTMUYECKUX BhIPAKEHUH

5 Jlornyeckue ypaBHEHHS U CUCTEMBI
YpaBHEHUU

53 Jlornueckue GpyHKIMH. 3aBUCUMOCTh




KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIie cucTeMBbI TOrMYECKUX (QYHKIUN

54

Kanonuueckue Gpopmbl JTOrHUECKUX
BbIpaxkeHUil. COBEpIICHHbBIC
TU3BIOHKTUBHbBIC 1 KOHBIOHKTHUBHbBIE
HOpMasbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHHUS O TaONHIIe UCTUHHOCTH

55

Jlornueckue 31eMEHTHI B COCTaBe
KOMIIBIOTEpa

56

Tpurrep. Cymmarop. MHoropaspsaHbiii
CyMMaTop

57

[TocTpoeHune cxeM Ha JIOTUYECKUX
aJIeMEHTaX. 3auch JOTUYECKOrO
BBIPAKEHHUSI 110 JIOTUYECKON CXeMe

58

Muxkpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

59

HpeI[CTaBJ'ICHI/Ie OCJIBIX YUCCII B ITaMATHU

KOMIIBIOTEPA. OFpaHI/I‘-IeHHOCTL JArara3oHa

YUCCIT TP OIrPaHUYCHUHN KOJIMYCCTBA
paspsaoB. llepenonnenue pa3psiaHoO
CETKHN

60

be33HakoBbIE U 3HAKOBBIEC JaHHBIE.
3HaKOBbIN OUT. [[BOWUHBIIH
JOTIOJTHATEILHBIN KOJI OTPUIIATEIIbHBIX
yucel

61

[ToOuTOBBIC JTOTHYECKUE OTIEPAIIH.
Jlornueckwii, apudmerrnaeckuit u




HUKINYECKUN CABUTH

62

IudpoBaHue ¢ TOMOLIBIO TOOUTOBOM
onepauuu «uckmouvaroniee MIIN»

63

[IpencraBienue u XxpaHeHUE B MaMATH
KOMIILHOTCPA BCHICCTBCHHBIX YU CCIIL.
BrinosnHenue onepauuii ¢
BCIICCTBCHHbBIMU YHCJIaMH, HAKOIIJICHUEC
0HH/I6OK IMPU BBIYUCIICHUAX

64

[IpakTuyeckas pabora mo teme «M3yueHue
IIOPA3PSAHOTO MAILIMHHOIO
IIPEICTABJICHUS LENBIX U BEIIECTBEHHBIX
qucem

65

AHanu3 alIropuTMOB. DTallbl pelIeHUs
3aJa4 Ha KOMIIBIOTEPE.
HNHcTpyMeHTaNbHBIE CPEACTBA!
TPaAHCIATOP, OTIAAUUK, TPOPUITHPOBIIUK

66

Cpena nporpammupoBanusi. Komnumnsous
Y UHTEPIPETALHNS IPOTPAMM.
BupryanbHble MalIiHBbI.
WuTterpupoBanHas cpeqa pa3padoTKH.
MeTto1b1 OTJIaKH TPOrpaMM

67

TUIBI IEPEeMEHHBIX B S3BIKE
nporpammupoBaHusi. O0padoTKa 1EeTbIX
qucen

68

O06paboTKa BEIIEeCTBEHHBIX YHCEIL.
CityqaiiHble U IICEBIOCITyYalHbIE YnCIa

69

BeTBnenus

70

BerBnenus. CnoxHele ycloBus




71

]_[I/IKJ'IBI C YCIIOBUEM

72 [{ukisl ¢ ycioBueM
73 [{1KIBI MO MEpeMEHHON
[{MKIIBI O TIEPEMEHHOM.
74 B3anMo3aMeHseMOCTh pa3IMYHbIX BUAOB
LIUKJIOB
75 AHaIN3 NUKIMYECKUX aJITOPUTMOB
76 O0paboTka HATypaTbHBIX YUCEIT C
HCIIOJIb30BaHUEM IIUKIJIOB
HaxosxaeHue Bcex MpoCThIX YUCel B
77 3aJjaHHOM Juana3oHe [IpakTuueckas 0.5
paborta no Teme «Pemienue 3a1ay METO10M '
nepedopa
78 WNuBapuaHT LUKIIa
79 Pa3z6uenue 3a1aum Ha MojA3a1aun
Hcnonp3oBaHue cTaHIapTHON OMOIHOTEKH
20 a3bIKa nporpaMmupoBanus. [loaxntouenue
OMOIMOTEK MOANPOrpaMM CTOPOHHHUX
IIPOU3BOIUTENEN
81 [TonmporpaMmsl (rpoueaypsl U (GyHKIINN)
82 [ToanporpaMMmel (poueaypsl U QyHKITHH)
g3 [TpakTuyeckas pabora o Teme 1
"Pa3zpaboTtka moxmporpamm"
Pekypcusi. PexypcuBHbie 00BEKThI
84 (ppakransl). PekypcuBHbIE polieTyphl U

¢ynkuuu. Mcnonp3oBaHue creka is
OpraHU3alu PeKypCUBHBIX BBI30BOB




Pexypcus. PexkypcuBHBIE OOBEKTHI
(dpaxTansl). PekypcuBHBIE IPOLIETYPHI

85
¢byukun. Mcnonb3oBaHue cTeka A
OpraHHu3aIHi PEKYPCUBHBIX BHI30BOB

26 [TpakTrueckas paboTa 1o Teme
"PexypcuBHbIe oanporpammser"”

87 MoaybHBIN IPUHLIMI IOCTPOCHUS
nporpamm

88 UYucneHHble METOIbI

29 [TpakTrueckas paboTa 1o Teme
«HucneHHoe pelieHue ypaBHEHUN

90 Hcnonp30BaHre AUCKPETU3ALNU B
BBIYUCIUTENIbHBIX 3aa4ax
[TpakTrueckas paboTa 1o Teme

91 «ITpubnuxEHHOE BBIUKCICHUE JJTUH
KPHUBBIX U TUIOMIAAeH GUryp»

90 [TpakTrueckas pabota no teme «llonck
MakcuMyma (MUHUMyMa) QyHKIHN

93 CumBonbHble gaHHble. CTpoku. MHaekcsl,
CpE3Bl.
O0paboTka CHUMBOJIBHBIX JTAHHBIX.

94 ANropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
ANropuT™MBI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba O

MpoOeTLHBIM CUMBOJIAM




96

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MTOMCK MOJCTPOKU BHYTPHU JAHHOMN
CTPOKH; 3aMEHa HalJICHHOH MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa 1o Teme
"O06paboTKa CTPOK C UCIIOJIB30BaHUEM
byHKIUI cTaHaapTHON OMOIMOTEKH SI3bIKa
nporpaMMupoBaHus"

98

FeHepauHﬂ CJIOB B 3aJaHHOM aJ'I(l)aBI/ITe

99

OnHOMEpPHBIE MACCHBBI

100

MaccuBbI 1 IOCIIEIOBATEIEHOCTH YHCEIT.
[IpakTuyeckas pabora o Teme
"3anonHeHue MmaccuBa'

0.5

101

O0001IEHHbIE XapaKTePUCTUKN MacCHBa

102

JIMHEeWHEBII TOMCK 3aJaHHOT0 3HAYCHUS B
maccuBe. [IpakTudeckas pabota mo treme
"JInHeHbINA NOKUCK 3aJaHHOrO 3HAUEHUS B
Maccuge"

0.5

103

[TpakTrueckas pabota no teme "llonck
MHUHHMAJIBHOTO (MaKCUMaJIbHOTO)
dJIEMEHTA B UUCJIOBOM Maccuse"

104

JlokymeHTHpOoBaHuE IPOrpaMm

105

O6paboTka TaHHBIX, XPAHSIIINXCS B
daiinax

106

OO0paboTka JaHHBIX, XPAHSIIUXCS B
daitmax

107

CopTupoBKa 0THOMEPHOTO MacCHUBa.

0.5




[TpocTbie METOIbI COPTUPOBKH.
ITpakTrueckas padota mo teme "[IpocTeie
METO/Ibl COPTUPOBKU MaccuBa"

108

CoptupoBka ciusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJITOPUTM
QuickSort). [TpakTrueckas pabota 1mo
teme "beicTpas copTupoBka maccupa'

0.5

109

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora mo reme
" JIBOMYHBIN TOUCK"

0.5

110

JIBymMepHBbIE MacCUBbI (MaTpPULIbI)

111

ANTopuUTMBI 00paObOTKU MaTpPHUIL

112

Perenue 3aga4 anann3a JaHHBIX

113

CpencTBa TEKCTOBOTO IMPOLIECCOPA.
KoMnbrorepHas BEpCTKa TEKCTa

114

[TpakTrueckas pabota no teme "Bépcrka
JOKYMCHTOB C MaTEMaTU4YCCKNUMU
dopmynamn"

115

HHCTpyMEHTBI pEeLIeH3UPOBaHUSL.
[TpakTrueckas paboTa 1o Teme
"MHOrocTpaHU4YHbIE TOKYMEHTHI"

116

Ob6naunsie cepBuchl. KomiekruBHas
pabora ¢ mokymeHTamu. [IpakTrueckas
pabota no teme "KonnektuBHas padoTta ¢
JIOKyMEeHTaMu"

0.5

117

Ananu3 ganueiX. bosbiie naHHbIe

118

MarmmwuaHOE 00yueHue




119

Ananuz JaHHBIX C IIOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_I

120

[TpakTuyeckas pabora mo reme "AHanus
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
Tadbymm"”

121

HToroBast KOHTpOJIbHAS paboTa

122

HtoroBast KOHTpoNbHAs paboTa

123

[Toctpoenue rpadukoB QPyHKIUH.
[TpakTrueckas paboTa 1o Teme
"HarnsaHoe npenctaBieHue pe3yIbTaToB
CTaTHUCTUYECKOIM 00pabOTKH TaHHBIX B
BUJIE JMarpaMM CpPEICTBAMH PEIaKTOpa
AIIEKTPOHHBIX TabnuI"

0.5

124

Jlunuu tpenna. [lpaktuueckas paboTa mno
teme "[logbop nuHUM TpeH.a,
POrHO3HpoBaHue"

0.5

125

[Ton6op napamerpa. [IpakTrueckas
pabota no Teme "UncaeHHOe peleHne
YpaBHEHMH ¢ TOMOLIbIO 11000pa
napamertpa"

0.5

126

OnTumu3zanus Kak OMCK HaWJIy4dIlIero
pEILIeHNUs B 3aJaHHBIX YCIOBHUSX.
[TpakTtuyeckas pabora no reme "Perienue
3aJ1a4 ONTHUMH3AIUH C TOMOLIbIO
AJIEKTPOHHBIX TabUIr"

0.5

127

PesepBHOE Bpems

128

PesepBHOE Bpems

129

PesepBHOE Bpemst




130 Pe3epBHOE Bpems |
131 PesepsHoe Bpems 1
132 Pe3epBHOE Bpemst |
133 Pe3epBHOE Bpemst 1
134 PeszepBHoe Bpems 1
135 PesepBHOE Bpems 1
136 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

136

20.5




11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchbl

Bxoaunoe TCCTUPOBAHUC

Bxonnoe tectupoBanue

KonmvectBo nnpopmanmu

Anr OPUTMBI CKaTUA JAaHHBIX

DNl |lW N | —

Anroputm Xaddmana

—_ = = =] =

[Tpaktuxym no teme "CrxaTue JaHHBIX
¢ moMoIubto anropurma Xapdmana"

0.5

Anroputm LZW

AJIFOpI/ITMI)I CKaTus JaHHBIX C IMOTCPSMHU.

[TpakTukym no teme "CrxaThe TaHHBIX
¢ notepsmu (anroput™el JPEG, MP3)"

CxopocTh nepeaun JaHHBIX

[ToMexoycTOYMBBIE KOJIbI

11

Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX
B3anmojeiicteue. CucteMHbI 3 dexT.
VYnpasieHne Kak HHPOPMaIMOHHBIN
nporecc. OOpaTHas CBs3B/

12

Mopnenu u moaenupoBanue. ['padsol.
Pemenue 3amay ¢ momoisio rpados.

13

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA.




dopmanuzarys TOHATHS AITOPUTMA.
Mammuna TrropuHTa Kak YHUBEpcaabHas
MoJeb BeruuciaeHui. Tezuc Uépua—
Treropunra.

Mammmuna I[Tocta. HopmanbsHbie anropudmsl

14 MapkoBa. AJITOpUTMUYECKHU |
HepaspelumMble 3a/1a4i. 3ajaya OCTaHOBaA.
HeB03M0KHOCTB aBTOMAaTHYECKON OTJIAIKU
nporpamMm. CJ10)KHOCTb BBIUMCIICHU.

15 [Torck mpocCThIX YKcell B 33JaHHOM 1
JIana3oHe ¢ IOMOIIBIO aJlrOpUTMa
«pereTo IparocheHar.

16 HepeBbsi. Pemienue 3amauy. 1

17 [TpakTukym Ha Temy "JlepeBps" 1

18 OCHOBBI TEOPUH HTD. 1

19 Pemenue 3anau 1

20 [TpakTukym no teme "IloMck BBIUTPHIIIHON |
CTpaTeruy B Urpe ¢ NoJHOU nHpopmanyen"”

21 MHoropa3psiHble 1ieible YhCiia, 3aa4n |
JUIMHHOMN apu(METUKH.

[TpakTkym no teme "Peannsanus

22 BBIYKCIICHUM C MHOIOpa3psIHBIMU 1

yuciaamu'.
CrnoBapu (accoluaTUBHBIE MaCCHBBI,
3 0TOOpaxeHwus ). XAII-TaOIUIIbL. |

[Toctpoenue andaBUTHO-9YACTOTHOTO
cJIoBaps s 33JJaHHOTO TEKCTa




24

[IpakTukym no teme "l[locTpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApPS JIJIs
3aJaHHOro Texcra"

25

AHaJn3 TEeKCTa Ha ECTECTBEHHOM SI3BIKE.
Brigenenue nocienoBaTebHOCTEH 110
nrabsaony. PerynspHsie BeIpakeHHs.
YacToTHBIN aHAN3

26

Crexu. AHanM3 NPaBUILHOCTU CKOOOYHOIO
BBIPA)KEHUS.

27

Brruncnenune apugmernyeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(PHUKCHOM

dbopwme.

28

Ouepenu. Mcrionp3zoBanue ouepeu AJis
BPEMEHHOTO XpaHCHHUSI TaHHBIX.

29

Pemenne 3agau

30

Pemenne 3agau

31

[TpakTukym no teme "Hcnons3oBanue
ouepean"

32

[TpakTukym no teme "lMcnons3oBanue
ouepenn"

33

HepeBbs. Peanuzanus nepesa ¢ moMoIbio
CCBUIOYHBIX CTPYKTYp. J{BoUUHBIE
(bunapueie) nepesbs. [locTpoenne nepera
JUISL 3a/1aHHOTO apu(METHYEeCKOTro
BBIPpaXKCHUA

34

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. /J[BonuHbIE
(bunapneie) nepesbs. [locTpoenne nepera




JJIA 3aJaHHOI'O apI/I(bMCTI/ILIeCKOFO
BBIPpaKCHUA

35

[TpakTukym no teme "lMcnonas3oBanue
JIEPEBHEB JIJIs1 BBIUYUCIICHUS
apu(METUYECKUX BBIPOKCHHM"

36

[TpakTukym no teme "lMcnonas3oBanue
JIEPEBBEB JIJIS1 BBIUYMCIICHUS
apupMeTUYECKUX BbIpakeHU"

37

PexypcuBHBIC aropuT™MBI 00X0/1a JepeBa.
Hcnonp30BaHue cTeKa U O9epe I IS
00xoxa nepena

38

PexypcuBHBIC anropuT™Mbl 00X0/1a JepeBa.
Hcronp30BaHue cTeKa M O9epeIH IS
00xoma nepena

39

Anroputwmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

40

Anroputwmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada

41

O6xox rpada B rmyouny. O6xon rpada
B IIUPUHY

42

O6xox rpada B rmyouny. O6xon rpada
B IIUPUHY

43

KonunuecTBo paznuyHbIX IyTeH MEXay
BEpLIMHAMU OPUEHTUPOBAHHOI'O




alUKIN4ecKoro rpaga

44

Anroput™m JlefKCTpHI.

45

[IpakTukym no teme "BbluuciaeHue IauHbI
KpaT4allIero myTyu MEeX]y BepIIMHAMHU
rpada (anroputm Jlelikctpsr)"

46

[IpakTukym no teme "BbluucieHue J1IuHbl
KpaT4allero myTyu MEeX/y BepIIHHAMHU
rpada (asroputm JlelfikcTpsr)"

47

Anroput™m ®noiia—Y opuiania

48

3amauu, peaeMbie ¢ TOMOIIBIO
AUHaAMHUYCCKOIro MporpaMMHUpOBaHus:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUN

49

[TpakTukym o Teme "Bpruucienue
PEKYPCHUBHBIX (PYHKIMHA C TOMOIIbIO
JUHAMHYECKOIro IporpaMMupoBaHus”

50

3amauu, penraeMpie ¢ TOMOIIBIO
JUHAMHYECKOI0 TPOrpaMMHUPOBAHHUS:
MOACYET KOJINYECTBA BAPUAHTOB

51

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

52

3aiauu, pellaeMble ¢ TOMOIIBIO
JMHAMUYECKOT0 TPOrPaMMHUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

53

[TpakTkym no teme "lloncuér konuuecTra
BAPUAHTOB C IIOMOILBIO TUHAMUYECKOTO
MporpaMMupoOBaHus"




[IpakTukym no teme "l[loacu€T kommyecTa

54 BapHAHTOB C MIOMOIIBIO TUHAMUYECKOIO
nporpamMmmupoBaHus"
3aiauu, pellaeMble ¢ TOMOIIBIO
55 JTUHAMHYECKOT0 TPOrPaMMHUPOBAHHUS:
3aJja4i ONTHUMH3AINH
[TonsTHE 0 mapagurmax
56 nporpammupoBaHusi. O030p SI3bIKOB
POrPaMMHUPOBAHUS
57 [TorsiTrie 06 00BEKTHO-OPUCHTHPOBAHHOM |
IPOrpaMMUPOBAHUN
58 O0BekTHI U Ki1acchl. CBOMCTBA M METOBI
00BEKTOB
59 OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3 1
60 [TpakTukym no teme "lMcnons3oBanue 0.5
TOTOBBIX KJIaCCOB B IIporpaMme" '
61 Pa3paboTtka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOX0a
6 [TpakTukym "Pa3zpaboTka mpocToit |
MIPOTPAMMBI C HCIIOJIb30BAaHUEM KJI1acCOB"
WNukancyisauus. [Ipaktukym o teme
63 "Pa3zpaboTka Kij1acca, UCIOJIb3YIOIIETO
MHKAICYJIALHI0"
64 Hacnenosanue. [lomumopdusm
65 [TpaxkTukym no Teme "Pa3zpaboTka
repapxuu Kjiaccon"
66 Cpenpl ObICTpOH pa3pabOTKH MPOTPaMM. 1




[IpoekTupoBanue uHTEpPeiica
MOJIb30BATENS

[TpoexTrpoBanue uHTEpPeiica

67
10JIb30BATENS

68 Hcnonb30BaHKne rOTOBBIX YIIPABIISIEMbIX
AJIEMEHTOB JUIsl TIOCTPOEHUs uHTepdeiica

69 [TpakTukym mo Teme "Pa3zpaboTka
pOTpaMMEI ¢ TpaduueckuM uaTepdericom”

70 N3yueHue BTOpOro si3bIka
IpOrpaMMHUpPOBaHUS

71 W3yueHnne BTOPOro si3bIka 1
IpOrpaMMHUpPOBaHUS

7 DTanbl KOMIIBIOTEPHO-MAaTEMaTHUECKOTO 0.5
MOJICIIUPOBAHUS
Juckperursanus Ipu MaTeMaTHIeCKOM

73 MOJICJIMPOBAHUHU HEMIPEPHIBHBIX MPOIECCOB.
MoaenvupoBaHie ABUKECHUS

74 [Ipaktukym no teme "MoenupoBaHue 0.5
IBUKEHUS" '
MonenupoBaHue OUOJIOTUYECKUX CUCTEM.

75 [Ipaktuxkym no teme "MoenupoBaHue
OMOJOTHYECKHUX CUCTEM"
Marematuueckre MOJIEIU B SKOHOMUKE.

76 BrruncnurenbHble SKCIEPUMEHTBI
C MOJIETISIMU

77 BepositHocTHBIE MOAENH. [IpakTHKyM MO

teMe "MIMUTalnOHHOE MOJIETUPOBAHKE




¢ moMouipio Mmeroga Monte-Kapino"

KOMHBIOTCpHOG MOACIIMPOBAHUC CUCTEM

78
yIpaBJIE€HUs

79 O6paboTka pe3yIbTaTOB SKCIIEPUMEHTA

80 TabmuuHble (pensIuoHHbIC) Oa3bl TaHHBIX
[Tonck, copTUpOBKa U GUIBTPALUSI

81 JaHHBIX. 3anpOChl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ napamerpamu. Beraucisembie
TOJIsl B 3aMpOcax

%) [TpakTukym no Teme "PaboTta ¢ roroBoii
6a3oi JaHHBIX"
MHuoroTabaudHbIe 0a3bl TaHHBIX. THITBI

83 cBs3eil Mexay Tabnuamu. Buemnuit
kiro4. [{emocTHOCT 0a3bl JaHHBIX

84 [TpakTukym no teme "Pa3zpaboTka
MHOTr0Ta0JIMYHON 0a3bl JaHHBIX"

g5 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

26 [TpakTrkyMm 1o Teme "3anpocsl
K MHOT'OTAa0JIMYHON 0a3e JaHHBIX"

87 SI3bIK ynipaBnenus qanaeiMu SQL

28 IIpakTukym no teme "YnpasieHue
JIAaHHBIMH C TIOMOIIBIO s3bIKa SQL"

%9 Hepensunonnsie 6a3bl JaHHBIX.
OKCHEPTHBIE CUCTEMBI

90 WHTepHeT-npuioxeHus

91 [ToHsiTHE O CEpBEPHOI U KIIMEHTCKOU




gacTgX canrta. TeXHOJIOTHsA «KIIMEHT —
CECPBEP», €€ TOCTOMHCTBA U HEIOCTATKHU

92 OcHosbl si3p1ka HTML 1
93 [Ipaktukym no teme "Co3naHue TEKCTOBOM | 1
BeO-cTpaHuIb!"
94 OcHogsl s1361ka HTML 1
95 OcHosbl si3p1ka HTML 1 1
96 OcHogsl s3p1ka HTML 1
97 OcHogsl s13p1ka HTML 1
[TpakTukym no teme "Coznanue BeO-
08 CTpaHMIIbI, BKJIIOYAOIEH |
MYJIbTUMEIHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIE, BI1€0)"
99 OcHoBbl KackaaHbIX TaOauI ctuseit (CSS) 1 1
[TpakTukym no teme "Odopmienue
100 CTPaHUIIBI C IOMOIIBIO KaCKaIHBIX TaOIHUIL 1
cTuien”
101 Cuenapuu Ha s3pIke JavaScript 1
102 Cuenapuu Ha s3bIke JavaScript 1 0.5
103 ®opMbl Ha BEO-CTpaHUIIE 1 0.5
104 ®opMbl Ha BEO-CTpaHUIIE 1
105 [Tpaktukym o teme "O6paboTKa JTaHHBIX | 1
hopm”
106 ggzztnKyM no teMe "O6pabdoTKa TaHHBIX | 0.5
107 Pazmenienue BeO-caiiToB. Ycimyra 1




XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT

Kaapuposanue. UcnpaBnenue
nepcnektussl. [ ucrorpamma. Koppexuus

108
YPOBHEH, KOPPEKIIUS I[BETA.
OOeciBeYHBaHKE I[BETHBIX H300paXKEHU
BBox n300paxenwii ¢ UCIOIH30BAHUEM
109 pa3IMYHBIX TU(PPOBBIX YCTPOUCTB.

[TpakTukym no teme "O6paboTka
nudposbIx pororpadmii"

110

Peryms. Pabota ¢ o6nactsimu. OUIBTPHI.
[TpakTukym o Teme "Perymib mudpoBeIx
¢dororpaduit”

111

MHorocnoiiabie n3o0paxkeHus. TekcToBbie
ciou. Macka cnos. Kananel. Coxpanenue
BBIZEJIEHHON 001aCcTH

112

[TpakTukym no Teme "MHOrociaoNHHbIE
n300paxeHus"

113

[ToaroToBka MILTIOCTpaLMii 1711 BeO-CaiiToB.
[TpakTkym 1o Teme "AHUMHPOBaHHBIE
n300paxeHus"

114

Bekropnas rpaduka. Bekropuzanus
pacTpOBBIX U300paKEeHU I

115

[TpakTukym o reme "BekropHas rpaduxa”

116

[TpaxkTukym no Teme "BekropHas rpaduxa"

117

IIpuHIUIIBI TOCTPOECHUS U PEIAKTUPOBAHNS
TPEXMEPHBIX MOJENEH

118

[IpakTukym no teme "Co3gaHue NpocThIX




TPEXMEPHBIX MoIeei"
119 Cerounble Mogenu. Marepuaibl 1
120 Cerounbie MoJieni. Matepualibl 1
121 [IpakTukym no teme "Cerounbie Mmogenu" |
122 ITpakTukym no teme "Cerounble moaenn" 1
123 MoenrpoBaHie HCTOUHUKOB OCBEIICHUS. |

Kamepni
124 [Ipaktuxkym no teme "Penagepunr” 1
125 AnnutuBHble TeXHOJOrUM (3D-npuHTEpHI) 1
126 [TonsiTue o BPIp:[yaJ'ILHofI peanbHOCTH 1

Y JIONIOJIHEHHOW PeabHOCTU
127 Pe3epBHOE Bpems 1
128 PesepBHOE Bpemst 1
129 Pe3epBHOe Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOe Bpemst 1
132 PesepBHOe Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB 110 136 36.5

[TPO'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kona
NPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[TornMaHne OCHOBHBIX NPHUHIIUAIIOB YCTPOMCTBA M (YyHKIIMOHUPOBAHHS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHs KOMIBIOTEPHBIX TEXHOJOTHI; BJIAJICHUE HAaBBIKAMH Pa0OTHI C
ONEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHJAMH TPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBIOpAHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHLMIAX OpraHU3alMM U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITormmanne OCHOBHBIX IIPUHOUIIOB AOUCKPETHU3alWK PAa3JIMYHBIX BHUIOB

uH(popManuu

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOH M TEKCTOBOM
uHpopMauuu (3aluCh 4YKMCET B IO3ULUOHHONW CHUCTEME CUHCIICHMUS,
JEIIMMOCTbD LIEJIBIX YHACEN; HAXOXKIEHUE BCEX IPOCTBIX YUCEN B 3aJlaHHOM
nManasoHe; o00pa0oTka MHOTOpaspsAOHBIX LENbIX YHUCEN; aHalIu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKI_[I/IOHaJ'ILHBIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pazpaboTKu

1.6

BnaneHne OCHOBHBIMH CBEACHHUSIMH O Oazax HAaHHBIX, HUX CTPYKTYpC,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

1.7

ITonnmanue BO3MOXKHOCTEHN U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOTI'O
HHTCJUICKTA B Pa3IMYHbIX 06J'IaCT$IX; HaJIM4ue HpG}ICTaBJICHI/Iﬁ 00
HUCIIOJIBb30BaHNU HHq)OpMaHHOHHBIX TEXHOJIOT Ui B Pa3INYHBIX

npodecCHOHATBHBIX chepax

1.8

Branenne TteopeTMdyecKMM anmapaTroM, IO3BOJISIFOIIUM  OCYIIECTBIIATh
[IPEACTABJICHUE 3aJJAHHOI0 HATYpPaJIbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTMYECKHX BbIpAKEHU,
MCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKU; ONpEeAeNsATh KpaTdyallivid MyTh BO

B3BEIIEHHOM Trpade ¢ KOJMYECTBO MyTeH MEXIy BepUIMHAMHU




OPUEHTUPOBAHHOTO ALUKINYEeCKOoro rpada

Ymemo

2.1

YMeHHe HCIoNb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKUE MOJEIH UL
aHamu3a 00BEKTOB U MPOLECCOB: (HhOPMYJIUPOBATh LI€Ib MOJCIUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PE3YyJbTAaTOB, MOIYYEHHBIX B XOJ€ MOJEIMPOBAHMS;
OLICHMBATh AJICKBATHOCTh MOJICNHA MOJCIHPYEMOMY OOBEKTY WIIH

mponecCy; NpeaACTaBJIATh PE3YJIbTAThI MOACINPOBAHNA B HArJIAAHOM BUIC

2.2

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3a/layll  aHANW3a JaHHBIX
(IPOrHO3UPOBaHHUE, Kaccupukanus, KJIaCTepH3aIHs, aHan3
OTKJIOHEHUI); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 3a7ad aHaJIn3a
JAaHHBIX: C60p NEPBHUYHBIX JaHHBIX, OUYMCTKA U OLICHKA Ka4C€CTBA NAHHBbIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTALUA PE3YJIbTATOB
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YMmenue onpenensite HHHOPMAIMOHHBIN 00BEM TEKCTOBBIX, IpadUIeCKuX
¥ 3BYKOBBIX JIJAaHHBIX TIPH 33JaHHBIX ITapaMeTpax AUCKPETH3aluHu. Y MEHUE
ONPENENATh CPENHIOI CKOPOCTh IMepelauyd  JIaHHBIX, OLCHHMBAThH
U3MEHEHHE BPEMEHHW TIepelayd Nph HU3MEHEHWH WH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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YMeHue CTpouTh KOJ, OOECHEUMBAIOIIMN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIOI0 JUTMHY COOOIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnoib30BaTh MPU PEHIEHWHM 337ad CBOMCTBA IMO3UIIMOHHOW
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHWCIA B TMO3UIUOHHOU
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YMCia B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/Ie ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Talmuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTU  BBICKA3bIBAHMUS,

COACPKAIICTO IEPECMCHHBIC,; PCHIATL HECIIOXKHBIC JIOTUICCKUEC YPABHCHUSA

2.7

YMeHue pelars alropuTMUYECKUE 3a7add, CBSA3aHHBIE C aHAJIU30M
rpadoB (3aaud MOCTPOEHHS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, ornpeneneHus] KOJUYECTBA PA3JIMYHBIX MyTeH MeXIy BepUIMHAMH

OPHUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHMe HCTIOIb30BaATh JEPEBhS NIPU AHAINU3E U IIOCTPOCHHUH KOJIOB M IS
IpeJCTaBlIeHUs] apu(METHUYECKUX BBIPAKEHHUM, NpH pEIIeHUH 3aaad

IoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPECBO HUIPHI IO 3aJaHHOMY




aIropuTMy; pa3pabdaThiBaTb U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO

UTPbI

2.9

VYmenue dHAJIM3UPOBAThL AJIOPUTMBI C  HCIIOJIB30BAHHUCM Ta6J'II/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITTIOJTHCHHA HECIOXHBIX IMPOrpaMM, BKIHOYAIOMIUX HHUKJIbI, BETBJICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

2.10

YMeHue ompeneniTtb CIOKHOCTh HM3ydyaeMbIX B Kypce 0a30BBIX
IrOpUTMOB (CYyMMHpOBAHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe ANTOPUTMBI, ABOUYHBIA MOMUCK) U TMPUBOAUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OI[HOﬁ 3aga4u

2.11

Brnanenue yHHBEpCaNbHBIM SI3BIKOM MPOTPAMMHPOBAHHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUIIaX OJAHHBIX W CTPYKTYypax AAaHHBIX; YMCHHC HCIIOJIb30BATh OCHOBHLIC
VIOPABJISIONAE  KOHCTPYKIIMHM,  YMEHHE  OCYHICCTBISATh  aHAJIU3
NPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPENENATh  pe3yJbTaThl  pabOTHI
mporpamMmsl Ipu 3aJaHHBIX WMCXOAHBIX JAaHHBIX; OIPCACIIATH, IPHU KAKHX
HCXOAHBIX JAaHHBIX BO3MOXHO IIOJYYCHUC YKA3aHHBIX PCE3YJIbTATOB,
BBISIBIISATh JIAHHBIC, KOTOpPHIE MOTYT TIPUBECTH K OIIMOKE B padoTe
nporpamMMbl;  (OPMYJIMPOBAaTh  NPEMIOKEHHS [0  YIYYIICHHIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIODAaHHOM JUIl  M3Y4YCHMs  SI3bIKeE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paOOTKH YHCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
U MacCHUBOB: TIIpEJICTaBI€HUME YHWCJIa B BUJEe Habopa MPOCTHIX
COMHOJKUTENEH; HaxOoXJIeHHEe MaKCUMaJIbHOW (MMHHUMAIbHOM) IUQPHI
HATYpaJIbHOTO YHCJIa, 3alIMCAaHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMclieHHEe OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MacCuBa WJIM YHMCIOBOM IOCIEA0BAaTEIbHOCTH (CYMMBI,
NPOM3BEACHUS  CPEeJHEro  apu(pMETHYECKOro, MHHHUMAIBHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YyMEHHE
UCMOJIb30BaTh B MpPOTrpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATH MpPU
pellIeHnH 3aad CTPYKTYpPBI JaHHBIX (CIUCKH, CIIOBapH, CTEKH, OYEpEe.H,
JIepeBbsl); MPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC MOANPOrPAMMBI JUIS
00pabOTKM YUCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATh MPH
pa3paboTKe MmporpaMM OHOIMOTEKH TOIMPOTPAMM; YMEHHE UCITOIh30BATh

CpEeJICTBA OTJIaJIKH MPOTrpaMM B Cpeie MPOrpaMMHUPOBAHUS




Ymenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6J'II/II_[I)I JUIA aHaJIm3a,

MPEJICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIIOYAs BHIOOP ONMTHMAILHOTO

2.13 pelieHus, moadop JTUHUHM TPEHJa, PElICHHE 3aJad MPOTHO3HPOBAHUS),
YMEHHE HCIOJIb30BaTh TaOJWuYHbIC (pEISIIIMOHHBIC) 0a3bl JTaHHBIX U
CIPaBOYHBIC CHCTEMBI
YMeHHuEe OpraHM30BBIBATH JIMYHOE HH(DOPMAIMOHHOE IPOCTPAHCTBO C

514 UCTIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHU(POBBIX  TEXHOJOTHIA;

NOHMMaHUE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

udposast rpaMOTHOCTH

1.1

OcCHOBHEBIE TEHACHIUHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHble
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa 0O0ABIINX JaHHBIX

1.2

[IpyHUOMIBI MOCTPOEHUS W alIapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HMHrepHer. Agppecanuss B cetu VHTepHeT.
[Tporokoiner creka TCP/IP. Cucrema nomenubsix uMméEH. Pasznenenue [P-cetn Ha

IIoACCTHU C IIOMOIIIBIO MACOK HOI[CGTGﬁ

1.3

@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. [lpuHIMIBI pa3MerieHus u
nMeHOBaHMS (aityioB B goiroBpeMeHHOW mnamsaTH. [1[aGiaoHBI uisi omwcaHus

rpynn ¢aiinos

1.4

CKOpOCTI) nepecaadun JaHHBIX. 3aBHCHMOCTD BpPEMCHU nepcaadyun oT

PIH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

[udposanune nanHpix. CuMMeTpUUYHbIE U HEecUMMeTpHuHble mudpsl. Hludps
npocroii 3amensl. [lIudp Le3aps. [udp Buwkenepa. Anroputm mmdbpoBaHus
RSA

1.6

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTB " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHUKAOMIUC ITPpU
nepeaaduc NaHHbIX. Paccrosane XaMMuUHTa. KOI[I/IPOBaHI/Ie C IIOBTOPCHHUEM OUTOB.

Koasl XoMmMmuHra

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJOB.
Ycenosue ®ano. [locTpoeHHEe ONHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckne mMoOAXOAbl K OIEHKE KoiuuecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa uHGpopManu. AmnpaBUTHBI MOAXOJ K OICHKE
Kolu4yecTBa HMHPOpMaUMU. 3aKOoH aATUTHBHOCTH uHpopmauuu. Dopmyra

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina LllenHona
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Cucrembr cuucienus. Pa3BEpHyTas 3amuch WENbIX U JIpPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cunciaeHns. CBodcTBa ITO3WIIMOHHOM 3alicH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JSTUMOCTH YUCIIa HA OCHOBAHHE CHUCTEMBI

CUHCJICHUA. AJ'IFOpI/ITM nepeBoaa nejioro 4ucia 1u3 P-uuHOIt cUCTEeMBI cUnCIeHU




B JICCATHYHYIO. AJITOPUTM TIepeBOJia KOHEUHON P-nuHO# ApoOHM B MECATUYHYIO.
AJropuT™M mepeBofa LEIOro 4Yuciaa W3 JECATUYHOM CHCTEMBI CUUCIeHHS B P-
nunyto. llepeBoj KOHEYHOH aecATHYHOW Jpobu B P-nunyro. JlBomuHas,
BOCBMEpUYHAs U MIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXAY HUMMU.

ApI/I(bMeTI/ILIeCKI/Ie OII€palru B IMMO3SUIIUOHHBIX CUCTEMAX CUUCIICHUSA
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TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMA CUMUCIICHUS. IIBOI/ILIHO-I[GCHTI/ILIHZUI CHUCTCMa

CUMCIICHUA

2.5

Konmuposanue tekctoB. Komuposka ASCIIL. OgnobaiiTHbIe KonupoBku. CTaHAapT
UNICODE. Komupoka UTF-8. Omnpeneneaue wuHOpMaImOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUM

2.6

KonupoBanue nzobpakennii. OnieHka nHPOPMaMOHHOTO 00bEMa rpaduIeCKUx
JTAHHBIX NP 33JIaHHBIX PAa3peUICHUH U TIIyOWHE KOJAMpPOBaHUS 1BeTa. [[BeTOBBIC
monenu. KomupoBanue 3Byka. OreHka WH()OPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [lonsTue BbicKa3piBaHMs. BbickasbpiBaTenbHble (POPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TabGmuubel HCTUHHOCTU. Jlormyeckue BbIpaXKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuu u ornepanuy HaJ MHOXKECTBAMH.
3akoHbl anreOpbl JIOTUKU. OKBHBAJIEHTHBIE NPeoOpa3oBaHUS JIOTMYECKUX
BbIpaxeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YPaBHEHUH.

Jlornueckre (QYHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.

Kanonuueckue Gpopmbl TOrMUECKUX BhIPAXKEHUN

2.8

COBCpHIGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC  HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/IHC UCTUHHOCTHU

2.9

Jlornueckne 2JIeMEHTBI B cocTaBe KoMmmbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. lloctpoeHne cxeM Ha JOTMYECKHX JJIEMEHTax I0
33JJaHHOMY JIOTMYECKOMY BBIPQKCHHIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOH cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu monenupoBaHusi. AJEKBATHOCTh MOJETH
MOJIETTUpyEMOMY OOBEKTY WM mporeccy. DopManu3zaius TpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJE, YIOOHOM ISl BOCIIPHATHS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMbl, TAOIUIBL, TpadUKH).

2.11

[IpencraBinenue MenbIX 4YWCET B MaMATH KoMIbloTepa. OTrpaHUYEHHOCTH
JMarna3oHa 4YuceJd NpU OrpaHWYEHHHM KoJndecTBa paspanoB. llepenosHenue
paspsaHoi ceTku. be33HakoBble M 3HAKOBBIEC TaHHBIE. 3HAKOBBIM OUT. JIBOMUHBII

JIOTIOTHUTEIBHBIN KO OTpULATCIIbHBIX YHUCCII.




[To6uToBBIe JOTMYecKWe omepanuu. Jlormueckwii, apudMeTHUECKHl U
nuknudeckuii  casuru. [lludpoBanne ¢ moMOmBI0 MOOUTOBOHW omepanuu

«uckmouaromiee UJIH»

2.12

[IpencraBieHue BELIECTBEHHBIX YHUCET B MaMSITH KOMIIbIOTEpA. 3HAYalasl 4acTh
U TOpANOK uwncna. Jlmama3oH 3Ha4YeHHWH BeELIEeCTBEHHBIX umcel. I[IpoGiemsr
XpaHEHUs BELIECTBCHHBIX YHCEN, CBS3aHHBIE C OIPAaHUYECHHEM KOJIMYECTBA
paspsaoB. BbllloyiHEHHE omnepanuil C BEIIECTBEHHBIMM YHCIAMM, HAKOIUICHHE

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'pader. OcHoBHBIe TOHATHA. Buaer rpados. Omnucanue rpad)oB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHUIl, CIHCKOB CMEKHOCTH. Pemienue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO MYTH MEXIYy BepIIMHaMH rpada, OmpeaesieHue KOJIHMYecTBa

Pa3JIMIHBIX HYTeﬁ MCXKAY BCEpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOTO

rpaca)

2.14

HepeBbs. bunapnoe nepeBo. [lepeBbst noucka. Crocobbl o0xona Jepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronp3oBaHue

rpaoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ TOJIHOW uHpopMmarueii. [loctpoenne nepena
nepebopa BapuUaHTOB, ONKMCAHWE CTPATETMH WIPhl B TaOIW4YHOH (opme.

BBII/IFpBII_HHBIC H IIPOUT'PBIIIHBIC ITO3HUITUH. BBII/IFpLIH_IHHe CTpaTeruun

2.16

CpenctBa  HWCKYCCTBEHHOTO — WHTEIUICKTa.  MaeHTHUKANUs W IOWCK
M300pakeHM, pacrmo3HaBaHue Jull. Vcrmonb30BaHHE METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronmx cucreMax. Vcmnonp3oBaHue METOJ0B UCKYCCTBEHHOTO

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOTPAaMMHUPOBaHHE

3.1

CDOpMaJ'II/BaI_[I/IfI IOHATHA aJIrOpUTMaA. Mamuna TBIOpI/IHra KaK YHHUBCPCAJIbHAA

MOJIEJIbL BBIYHUCIIEHUN

3.2

OrneHka CIOKHOCTH BbIUMCIEHHH. Bpemss pa®oTel u 00BEM uUCHONb3yeMoi
mamMsiTd, MX 3aBUCUMOCTh OT pa3Mepa MCXOJIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CII0KHOCTH aJrOPUTMOB. AJITOPUTMBI ITOJIMHOMHUAJIBHON
cnoxkHoctu. IlepeGopubie amroputmbsl. [IpuMepbl pa3IUYHBIX aITOPUTMOB

peuicHu-d OIHOM 3ala4uu, KOTOPbIC UMCIOT PA3JIMIYHYIO CIIOKHOCTDH

3.3

OHpe,Z[CJ'ICHI/IC BO3MOJXHBIX PE3YJIbTATOB pa6OTLI HpOCTCﬁMHX AJITOPUTMOB
yYOpaBJICHUA HCHOJHUTCIIAMU W BBIYHUCIWUTCIBHBIX aJITOPUTMOB. OHpC)ICJ'ICHI/IC

UCXOJHBIX IaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMbIi pe3yabTaT
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AHFOpI/ITMLI O6pa6OTKI/I HaTypPaJIbHBIX YHUCCII, 3allMCAHHBIX B IMO3UIHUOHHBIX

CUCTEMax CYHUCIIEHHsA: pa30MeHHe 3amucH 4YKcia Ha OTHeNbHble LUQPHL,




HaXOXJCHHE CYMMBl W TPOW3BEICHHS IH(p, HAXOXKICHHE MaKCHUMAIbHOM
(MHHHMAITEHOW ) U PHL.

[IpencraBinenne ymucia B BUAe HAOOpa MPOCTBIX COMHOMKHUTEICH. ANTOPUTM
OBICTPOTO BO3BEJICHUS B CTENeHb. [IOMCK MPOCTHIX YUCEN B 33JaHHOM JIMANa30He

C TIOMOIIIBIO ATITOPUTMA «petieTo JpartocheHa

3.5

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

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
L[EJIOYHUCIICHHBIE, BELICCTBEHHbIC, CHMBOJIbHBIC, JIOTHYecKHe. BeTBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. L{UKIbI 10 mepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIIMXCSA B (¢aitnax. TekcToBble M NBOMYHBIC (MBI
daiinoBsle nmepeMeHHble ((aitioBbie ykazatenu). Utenue u3 ¢aiina. 3anuch B
(aii.

Paszbuenue 3amaun Ha moa3anadu. [logmporpaMmer (TpoieAypsl U QYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl u ¢yHKuuu. Vcmonp3oBaHue creka Uis

oprann3anv pCKypPCHUBHBIX BHI3OBOB

3.8

Yucnennsie MeTonpl. TouHOe W mpUOIMKEHHOE pemieHus 3amxadu. YucieHHoe
pellleHne ypaBHEHHMH C MOMOIIbIO Nojadopa mnapamerpa. UuclieHHblE METObI
pelieHusl ypaBHEHHMiH: MeToj mnepebopa, MeTOJ| IOJIOBUHHOIO JIEJEHUS.
[TpubnnxEéHHOE BBIYMCIEHUE JIMH KpUBBIX. Bhrumcienue riomaznei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameluii).
[lonck wmaxkcumyma (MUHMMyMa) GYHKOUH OJHOM TEPEMEHHONW METOA0M

ITOJIOBUHHOT'O ACJICHUA

3.9

OOpaboTka  CUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QYHKIMM  SI3bIKa
IPOrpaMMHUPOBAHUS /17151 0OpaOOTKU CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUN CUMBOJIA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBAa MO NPOOEThHBIM CHMBOJIAM, TMOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aMEHA HAWJICHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
I'eHeparusi Bcex CJIOB B HEKOTOPOM alipaBUTE, YAOBJIECTBOPSIONIMX 33JaHHBIM

OrpaHUYCHUAM. Hpeo6pa3OBaHHe quciia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBbl M TOCIEIOBATENBHOCTH  4Yucesl. BpluncieHne  000OIIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCHMBa WJIM YHCIOBOM IIOCIEN0BATEIBHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apUPMETHUYECKOro, MHUHUMAIBHOTO U
MAaKCUMaJIbHOTO  3JEMEHTOB, KOJWYECTBA JJEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBbIM NOMCK 3a/JaHHOTO 3HAYEHHS B MAacCCHBE.
AAropuT™Mbl pabOTBI € 3JIEMEHTAMHM MaccHBa C OJHOKPATHBIM IPOCMOTPOM

MaccuBa. COpTHpPOBKAa OJTHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHPOBKHU




(MeTonm my3BIpbKa, METOJA BBIOOpaA, COPTHpPOBKA BcTaBkamu). CopTHpoOBKa
ciussaueM. breicTpas coptupoBka maccuBa (amroputm QuickSort). JIBonuHbIH

IIOMCK B OTCOPTHPOBAHHOM MACCHBC

3.11

JIByMepHBIE MacCHBBI  (MaTpuibl). AJITOPUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCIOBOIO MAacCUBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MAacCUBE, BBIUHCIEHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOIO MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrmoBapu  (accolMaTUBHBIE  MAacCCHBBI,  OTOOpakKeHHSs).  XAII-TaOJIUIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTA

3.13

Crekn. AHamM3 MPaBWIBHOCTH CKOOOYHOTO BBIpaKeHHA. Bprumcienne
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM hopme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOI'O XpaHEHUs! IaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KommuecTBo pa3immyHbIX
nyTel MeXAy BEepLUIMHAMU OPUEHTUPOBAHHOTO aLMKIMUYECKOro rpada. AJIroputm

JlekcTpsl

3.15

JlepeBbsi. Peanuzanus nepeBa ¢ MOMOULIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounaphsbie) nepeBbs. [locTpoenue nepeBa Ui 3aJlaHHOTO apuU(METHUECKOTro
BbIpakeHUs1. PekypcuBHbIe aliropuTMbl 00xo/a nepesa. Mcnonb3oBanue creka u

ouepeu s 00Xo/a aepena

3.16

JluHaMuueckoe IporpaMMHUpPOBAaHNE KaK METO] PEIEHUs 3a/lad C COXPaHEHUEM
MIPOMEXYTOUHBIX PE3yJbTaTOB. 3aJauu, peliaeMble ¢ MOMOIIBIO JUHAMHYECKOTO
IPOrpaMMUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIMM, MOACYET KOTMUECTBA

BAapHUaHTOB, 3a/la4u ONITUMU3allUN

3.17

ITonatue 006 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMupoBaHuHu. OOBEKTH U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAJM3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXO[A.

WNukancynsmus, HacaeqoBaHue, ToIUMOphU3M

NHupopmaninoHHbIE TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33Jlaydl  aHAJIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kjaccuukanus, KilacTepusanus, aHaiau3 oTkiIoHeHuH. [locnemoBarenbHOCTH
pelIeHus 3a/la4 aHadu3a JaHHBIX: COOp MEPBUYHBIX AaHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp © (WJIM) TOCTPOCHHWE MOJAENIH, Mpeodpa3oBaHUe
JMAHHBIX, BU3YyalW3alMs JAaHHBIX, WHTEpHpeTanus pe3ynbTaToB. [IporpammHubie
cpenctBa u VHTEpHET-cepBUCHI UIsl 0OpaOOTKM W TIPEACTABIICHUS JTaHHBIX.

bonpmine ganneie. MamuHHOE 00yUueHUE




4.2

AHanu3 [aHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX TabnuL. BelunMcieHue cymMsl,
cpemHero  apudMeTHyecKkoro, HawOosbmiero  (HAMMEHBINETO)  3HAYCHUS
nuanazoHa. Beruncrnenue ko3¢ duiueHTa KOppensuuu IBYX psIOB JaHHBIX.
[TocTtpoenne crombuaThIX, JUHEWYATHIX W KpPYyroBbIX auarpamm. [loctpoenue
rpadukoB ¢pyHkiui. [Tonbop aMHKUN TpeHaa, pelleHne 3aa4 NPOrHO3UPOBaHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusamnusi 0Opud  MaTEMaTHYECKOM  MOJCIMPOBAHUU  HEMPEPBHIBHBIX
mpoueccoB. MoJenupoBaHue JABIKEHUsA. MonaenupoBaHue OHOTOTHYECKHX
cucteM. Maremaruueckue MOJEIM B SKOHOMHUKE. BbluncnurenbHbie
SKCIIEPUMEHTHI ¢ Mmojaensamu. OO6paboTka pe3yibTaToB JSKcrepuMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTpOB MOJCIHUPYEMbBIX
O00BEKTOB M TMpoleccoB. BoccTaHoBiIeHHE 3aBUCUMOCTEH MO pe3ysbTaraM

AKCIIEPUMEHTA

4.4

BepositTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapuo. NmuranronHoe

MOICIIMPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>I(I/IBaHI/I$I

4.5

Tabnuunble (pensuoHHbIC) 6a3bl JaHHBIX. TabyHIa — IPEACTaBICHUE CBEACHUIN
00 ommornnHbBIX oOBbekTax. Ilone, 3ammch. Kimrou tabmunpel. Pabora ¢ roToBoit
0a30ii maHHBIX. 3anojgHeHue 0a3bl JaHHBIX. [loMCK, cOpTHpOBKA U (UIBTPALHSI
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € MapaMeTpaMu.
Brruucnsemsbie moss B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. THIBI cBsI3el Mexay TaOaunamu. BHemHuit

KJIIO4. HGHOCTHOCTB 0a3bl JaHHBIX. 3anpocm K MHOTOTAa0JIMYHBIM Oa3am JaHHBIX

4.6

TexcroBbili mpoueccop. CpencrBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporneccope. CTpyKTypUpPOBaHHBIE TEKCTOBBIE TIOKYMEHTbI. CHOCKH, OIJIaBJICHUE.
[IpaBmia UUTUPOBAaHUS MCTOYHUKOB M 0¢opMieHHs Oubimorpapuueckux

CCBIJIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

HNuadopmatuka, 10
KJacc

Bocosa JI.JI., Bocosa A.1O.
Nudopmaruka

OO6mecTBO ¢
OTPaHUYECHHOUN
OTBETCTBEHHOCTBHIO
«bMHOM.
JlaGopaTopus
3HAHUW;
AKITMOHEpHOE
00111eCTBO
«H3paTenncTBO
«ITpocsenienue»

1.1.3.8.1.1.

Nudopmaruka,
KJ1acc

10

[TonsixoB K.}O., Epemun E.A.
WNudpopmaruka (B 2 yacTax);
yrayOaeHHOe U3ydeHue

O01ecTBO
OTPaHUYCHHOMN
OTBETCTBECHHOCTBHIO
«BMHOM.
JlaGopaTtopust
3HAHWI»;
AKIHMOHEPHOE
00111eCTBO
«H3maTenpcTBO
«ITpocsemieHuey

1.1.3.8.2.1.

Nudopmaruka,
KJ1acc

11

bocosa JI.JI., bocoBa A.1O.
HNnpopmaruka

OO0mecTBO
OTPaHUYECHHOMN
OTBETCTBEHHOCTBIO
«BIHOM.
JlaGopatopus
3HAHWI»;
AKIMOHEpHOE
001IeCTBO
«M3parenscTBO
«ITpocBenieHney

1.1.3.8.1.2.

HNudopmaruka,
KJ1acc

11

[Tonsixos K.1O., Epemun E.A.
WNudpopmaruka (B 2 yacTax);
yri1yOJieHHOE U3y4YeHue

OO6miecTBO
OTPaHUYCHHOM
OTBETCTBEHHOCTBHIO
«BIHOM.
JlaGopatopus
3HAHWI»;
AKIMOHEpHOE
o01ecTBo
«HM31aTenseTBO
«ITpocBenieHney

1.1.3.8.2.2.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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