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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yrayOa€HHbBIN YpOBEHb) Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHON padoyeit
pOrpamMMbl BOCTIUTAHHUSI.

[Iporpamma 1o wuHbopmaTHKe AAET MpEACTaBICHHE O MeNix, OO0IIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpenmera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE MPEMETHOE COACpKAHHE, IPETyCMaTPUBACT €0 CTPYKTYPUPOBAHKE
10 paszenam U TeEMaM Kypca, ONpeAesieT pacipeeieHre ero no kiaccam (rogam
U3Yy4YEeHUs), NAET MPUMEPHOE PACIPEICICHHE YYEOHBIX YacOB MO TEMATHYECKUM
paszenamM Kypca U PEKOMEHJyeMylo (IPUMEpPHYI0) IMOCIEA0BATENbHOCTh HX
U3YYCHUSI C YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH
y4e0OHOT0 MpolLecca, BO3PAaCTHBIX 0COOEHHOCTENW 00yYaroInXCsl.

[Iporpamma o uH(poOpMaTUKE OMPEIEAET KOJTNIECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU YYEOHOr0o MaTepuaia Jyisl KaXI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOTO BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyJaromuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrectanuu). [Iporpamma no nHbopmaTuke siBIsICTCS
OCHOBOM JIIl COCTaBJIEHHSA AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegaeM oO1eM 00pa30BaHUH OTPaXKAET:

CYIIHOCT, HWH(POPMATHKH KaK HAy4YHOW JAWCIHWIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTHU3aIlUU WH(POPMAITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JacTH TpPUMEHEHUS HWHPOPMATHKH, TIPSKIEC  BCETO
nH(OpPMAITMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COIIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep UWHGOpPMATHKA W WHOOPMAIMOHHOU
NEeSTeTLHOCTH.

Kypc nndopmatuku amis ypoBHSI cpeaHero ooimero o0pa3oBaHusl SBIACTCS
3aBEpIIAIOIIUM HTANlOM HEMPEPHIBHONW TOJTOTOBKM OOYyYaromuxcsi B 00J1acTu
uHOOpPMATUKA U HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAeTCs
Ha coJiepKaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TOCTOSHHOTO  NMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAIITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeHne
ATOTO OIBITA.

Pe3ynbraThl  yrayOn€HHOTO YpOBHS HM3Y4YEHUs Y4YEOHOro mpeamMera
«ndopmatuka» OpPUEHTHPOBAHBI HAa TOJYy4YEHHUE KOMIIETEHTHOCTEH IS
nocieaywmein  mpodecCUOHAIBHOW  JIEITEIBHOCTH KaK B paMKax JaHHOU
IpeAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIAJICHUE KIIOUEBHIMU TOHSATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas TMpeAMeTHas 00JacTh, PAaclO3HaBAaHWE COOTBETCTBYIOIIMX WM



MIPU3HAKOB M B3aMMOCBSI3€, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3THYHBIE TIOIXO0/IBI
K U3YUYEHUIO SIBJICHU, XapaKTEepHBIX JJI U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHUE pelaTh TUIIOBBIE NPAKTHUYECKUE U TEOPETHUYECKUE 3a/1auu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
npeIMeTHON 00J1acTH;

HaJIM4YKUe MPEJCTABICHUN O JaHHOW MpPEeIMETHON 00JIACTU KakK IIeJIOCTHOM
TeOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SX CO CMEXKHBIMU O0OJIACTAMU
3HAHUM.

B pamkax yrmyOn€HHOTO ypOBHS M3ydeHHs] HHPOPMATHKU 00ECIICUYNBACTCS
1[eJICHANPAaBJICHHAs! MOJIOTOBKAa OO0YYaIOUIUMXCS K MPOJAOIKEHUIO 00pa3oBaHUs B
OpraHu3anusX  MNPOPECCHOHAIBHOTO  O0pa3oBaHUS IO  CIEIHUAIBLHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € TIU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
porpamMMHasl WHXeHepHs, HHPOpMaIMOHHAs 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE OO0y4YeHHE, TMPOMBINIJICHHBI WHTEPHET BeIIe, WCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIPOBOJHON CBSA3H, POOOTOTEXHHMKA, KBAHTOBBHIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEIEIEHHOIO pPEecTpa, TEXHOJOTMU BHUPTYaJIbHOM U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHas 1enb wu3ydeHus ydyeOHoro mnpeamera «MHpopmaTtukay Ha
yrayOn€HHOM  ypOBHE CpelHero oOmiero oOpa3oBaHus — OOecIedeHHe
JaJbHEUIIET0 Pa3BUTUS WH(MPOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, €ro
TOTOBHOCTH K >KM3HU B YCJIOBUSIX pa3BUBAIOIETOCS MH(OOPMAIIMOHHOTO OOIIIECTBa
U BO3pacTalolleil KOHKYPEHIMU Ha phIHKE Tpylaa. B CBA3M ¢ ATUM H3ydYeHHUE
uHpopmaTtuku B 10—11 knaccax 4OMKHO 00€CIEUNTD:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAaHHOTO HA TMOHUMAHUHU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS

c(hOpMHUPOBAHHOCTh YMEHHI pa3nuyaTh (aKThl W OIICHKH, CPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OLICHUBAaHUA U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
00001aTh nHpOpMaIIHIO;

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUNH O BIUSHUU  HHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JKU3Hb 4YeJlOBeKa B OOIIECTBE, IMOHUMAaHUE COIUAJIBHOTO,
HAKOHOMHYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,
SPrOHOMHUYECKOTO,  MEIUIIMHCKOTO M (DU3UOJIOTUYECKOT0  KOHTEKCTOB
WH(POPMAITMOHHBIX TEXHOJIOTUH;

MPUHSATHE MPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMAITUOHHBIX TEXHOJIOTHH,
OCO3HAHHUE OTBETCTBEHHOCTHU JIIOJICH, BOBICUEHHBIX B CO3/IaHUE M MCIIOJIb30BAHUE
WH(OPMAITMOHHBIX CUCTEM, pACIIPOCTpaHEeHHE HH(DOpMAITUH;

CO37IaHUE YCJIOBHUM NJIsl pa3BUTHUS HABBIKOB Y4€OHOMW, MPOEKTHOW, HAYYHO-
WCCJIEIOBATENILCKOW U TBOPYECKOW MESITEIbHOCTH, MOTHUBAIMHM OOYYaIONMUXCS K
CaMOpPa3BUTHIO.



B cogepxanun yuebnoro npenmera «MudpopmaTrkay BBIIEIAIOTCS YEThIPE
TEMaTUYECKUX pa3zena.

Paznen «lludpoBass rpaMOTHOCTBY» IIOCBAIIEH BOMPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padOTE B
cetd HHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMIOHHON
0€30MacHOCTH.

Pasnen «Teoperudeckne OCHOBbI HH(OPMATHKM» BKIIOYAET B CeOs
MOHATUUHBIA anmapaT WHPOPMATUKH, BOMPOCH KOJAUPOBAHUS WH(POpPMAIIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIUPOBAHUS.

Pazngen «AJaropurmMbl 1 NPOrpaMMHMPOBAHHE) HAINPABIECH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy ajJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
dbopMHpOBaHE HABBHIKOB pEaM3alliU MPOrPaMM Ha SI3bIKaxX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «WHpopManmoHHbIE TEXHOJOTHM» IOCBAUIEH  BONpPOCaM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTM30BAHHBIX B MPUKIAIHBIX
MPOTPaMMHBIX IIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHaJIN3a
JTAHHBIX, HMCMOJB30BaHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TAOMUI[ JJisi pPEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coxepxkanHuu yueOHoro npenmera «MHpopmatrkay
KYPCUBOM BBbIJI€JICHBI JOMOJIHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITh MPEJIOKEHBI JJIsi U3YUYEHUS OTACIIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYriyOn€éHHbI ypOBEHb HW3y4Y€HUsS HHPOPMATUKU PEKOMEHIYETCs IS
TEXHOJIOTUYECKOT0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAITMOHHYIO Cepbl ACATENBHOCTU. YTIIYOIEHHBIA YpPOBEHb W3yUYEHUS
uH(OpMaTHKA 00ECIIEYMBACT: MOATOTOBKY OOYYalOlUXCsl, OPUEHTHPOBAHHBIX Ha
CHEIUaIbHOCTY B 00JACTH HWHOOPMAIMOHHBIX TEXHOJOTUA U WHXKECHEPHBIC
CHELUATbHOCTH, YYaCTHE B IPOEKTHOM M MCCIENI0BATEIbCKON NIESITEIBHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HAMNPABICHHUSAMHU OTpaciu UHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U cllaue
Ennnoro rocyiapcTBEHHOTO 3K3aMeHa o HHPOpMaTHKE.

[locnenoBaTenbHOCTh M3YyYEHUS] TEM B MpEAeNax OJHOTO roja OO0ydeHHs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YYHUTENd NpU MOATOTOBKE pabouei
POrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO611ee YyncI0 YacoB, PEKOMEHI0BAHHBIX JIJISl U3y4eHUs] UH(POpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 vacoB (4 yaca
B HEJICIIIO).



COJEPXXAHME OBYUYEHUA
10 KJTACC

udposass rpaMOTHOCTD

TpeGoBanus TexHMKHM O€30MACHOCTM M TUTHMEHBI Mpu padoTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [TU(DPOBOTO OKPYKEHUSI.

[TpuHunel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAasT W JOJATOBpeMeHHas mamsATb. OOMEH JaHHBIMH C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K TaMsITH.

OcHOBHBIE  TEHACHUMU  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamensHblie BerurciieHus. MHoronpoueccopHsie cucteMbl. CylepKOMIbIOTEPHI.
PacnipenenéHHble BBIYUCIUTEIbHBIE CUCTEMBI M 00pabOTKa OONBUIMX JAaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMITbIOTEPBI. MUKpPOKOHTpOIepsl. POOOTH3MpOBaHHBIE TPOU3BOACTBA.

[IporpammHOe obGecriedeHrne KOMIBIOTEPOB U KOMIIBIOTEPHBIX cCUCTEM. BUIbI
IpOrpaMMHOro obecrieyeHus: U UX HazHayeHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OnepaliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUHCTAULALUSA  IPOrPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucteMbl. [IpuHIMNBI pa3MellieHus U UMEHOBaHUS (HalijioB B
nosiroBpeMeHHou naMatu. [llabnonsl 11t onucanus rpyni (haisos.

[Iporpammuoe obecneuenue. JInieH3upoBanue NporpaMmMHOTo odbecreueHus
u 1 poBbIX pecypcoB. [IponpuerapHoe u cBOOOIHOE MPOrpaMMHOE 00ECTIEUCHHUE.
KoMMepueckoe 1 HEKOMMEPUYECKOE UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuniickoit ®enepaunn 3a HENPABOMEPHOE HCIIOIB30BAHUE MPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[TpyHLIMIIBI TOCTPOEHHUS U AlAPATHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIibl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenne IP-cetn Ha moacetu ¢ momouiplo Macok mojacereil. CereBoe
agMuHucTpupoBanue. [lojlyueHue MaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3U C y3i0M ceTth. OmnpeaeneHue mapiipyTa JBHXKEHUS
MTaKETOB.

Buner  pestenbHocth B cetu  HutepHer. CepBucel  MHTepHerTa.
["eoundopmanmoHHble CUCTEMBI. | €0JI0KALIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HampuMmep, JIoKalus MOOWJIBHBIX Tele(OHOB, OIpeeieHue 3arpyKEeHHOCTH
aBTOMarvcTpasei), ”HTepHET-TOProBis, OpOHUpPOBaHUE OUJIETOB U TOCTUHMII.

['ocymapcTBeHHBIE JIEKTPOHHBIE CEPBUCH U yCayru. ColUanbHbBIE CETH —
OpraHu3anus KOJUJIEKTUBHOTO B3aMMOJICUCTBHUSI M oOMeHa maHHbIMU. CeTeBOi



ATHKET: TpaBUjia TMOBEAEHUs B KubepmpocTpaHctse. [IpobieMa moamuHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M HPKOHOMHUYECKUE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmaluu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrieueHne nHGOPMAITMOHHON OE30MTACHOCTH.

[IpegoTBpamieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(HUICHIIMATEHON WH(POpPMAIIUU, XPaAHSAIIEHCS Ha MEPCOHAILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmHoe o0ecriedeHrne U CIocOoOb
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOIO apxuBa
uHpopMmaiuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[IudpoBanne nanHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MUQPHI.
[Mudper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanabie u 3HaHus. MHGOpMaIMOHHBIE POIIECCHI B IPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepoiBHBIE W JUCKPETHBIE BEJIMYMHBI M CHUTHaibl. HeoOXxoammocTh
JUCKpeTU3auy uHpopManuu, NpeAHa3HAYEeHHOW JUIsi XpaHEHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHWe. PaBHOMEpHbIE M HEpPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHHe COOOILEHMI, 3alIMCAHHBIX C MOMOLIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnopue @ano. IlocTpoeHHe OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cuucnenusi. Pa3BépHyTas 3amuch IENbIX W JPOOHBIX YHCENT B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHON 3allMCH YHUCTA:
KOJMYECTBO UG B 3aMUCH, MIPU3HAK JECIUMOCTH YMCJIa HA OCHOBAHUE CHCTEMBbI
CUMCIICHUA. AJITOPUTM TEepPEBOA IIEJIOT0 Yucia U3 P-U4HON cuCcTeMbl CYMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-uvHON npobu B JECATHUYHYIO.
ANTOPUTM TepeBO/Ia IIEJIOT0 YKCIIa U3 IECSITHYHON CHUCTEMbI CYUCIICHUSI B P-HuHYyTO.
[lepeBoa KOHEUHOM HECATHYHON MpoOu B P-uunyro. JIBomyHasi, BOCbMepuUYHas U
IIECTHA/IIATEpUYHAS] CUCTEMBI CUHUCIICHHUS, CBSI3b MEXKAY HUMU. Apru(METHUUECKHE
orepaluu B TMO3WIMOHHBIX CHCTEMax CUMCJICHHUsA. TpoudHas ypaBHOBEIICHHAas
cUCTEMa CUMCIIeHUs. JIBOMYHO-AECATUUHAS CUCTEMA CUUCIICHUS.

Komuposanne tekctoB. Komupoka ASCIl. OnnoGalTHBIE KOAUPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMALMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanme wu3obpaxkenuii. OrneHka WHGOPMAIIMOHHOTO  00BEMa
rpaduUecKuX TaHHBIX NP 33JJaHHBIX pa3peieHruH U TITyOrHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanue. @opmarbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.



Komuposanwue 3Byka. Orienka nHPOPMAIMOHHOTO 00BhEMA 3BYKOBBIX JTAHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [lonsiTue BbicKa3biBaHUs. Bbicka3biBaTenbHBIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOmauipl UCTUHHOCTU. JIOrHYecKue BhIpaKEHUSI.
Jlornueckne To)kaecTBa. JloKa3aTENbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaluy U onepaluy HaJl MHOKECTBaMHU.

3aKkoHBI anredphl JIOTUKH. DKBHBAJICHTHBIC MPEOOPA30BaHUs JIOTMUECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM .

Jlornueckue (GyHKIUH. 3aBUCUMOCTh KOJHUYECTBA BO3MOMHBIX JOTHYECKHX
GyHKIMI OT KonndecTBa apryMeHToB. [1oyiHbIe cuCTEMBI TOTHYeCKUX (QYHKITHIA.

Kanonmueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBepiiueHHbIE
TU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOPMajbHBIE (OPMBI, aITOPUTMBI HX
NOCTPOEHUS MO Ta0JINIE UCTUHHOCTH.

Jlornyeckne »3JIEMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psansiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAaxX IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX YMCEN B MaMATH KOMIbIOTEpa. OrpaHUYEHHOCTH
JMara3oHa 4YhCcel NpH OrpaHUYEHUH KoJIMuecTBa pa3psanaoB. llepenonHeHue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIBHBIX YHCEIL.

[lobutoBble noruyeckue onepanuu. Jloruyeckuid, apupMETUYECKU H
nukandaeckuit  casuru. [lludpoBanue ¢ mnomomplo TOOUTOBOM —omepanuu
«uckmovaromee NJIN».

[IpeacTaBieHre BELIECTBEHHBIX YKCENl B MaMATH KOMIIbIOTEpa. 3Hayaluas
4acTh M MOPSAIOK Yrcia. Jlmamna3oH 3HaAYeHUH BENIECTBEHHBIX umcen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BbllonHeHuWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUJICHUE
OIIMOOK TIPH BHIYUCIICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThI MPOCTEUININX AJITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIYMCIUTENBHBIX alropuTMoB. OmnpenesieHue
WCXOJHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTar.

Otamnbl pemieHus: 3a1ad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpEeACTBa:
TPAHCIATOP, OTIAAUUK, TpoduaupoBimMK. Kommuisuus u HHTEpOpeTarus
nporpamMm. BupTyanbHbie MallIuHBbI.

WNurerpupoBanHas cpeaa pa3pabOTKU. MeToabl OTJIaJKd IPOrpaMM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabmuu. Otinagounbii BbeiBoA. [lomarosoe
BBINOJIHEHUE MTpOrpaMmMbl. ToUkM ocTaHoBa. [IpocMOTp 3HaYEHNI TEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tumbsl AaHHBIX:
LEJIOUYKCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBienus. CiaoxHbie
ycnoBusi. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHou. B3anmo3zameHsIeMOCTb



pa3nuuHBIX BUAOB IMKJIOB. MuBapuant 1wmkia. CocTaBieHHe IMKIa C
MCII0JIb30BAaHUEM 3apaHee ONpeIeIEHHOTO HHBApUAaHTAa IIUKJIA.

JIoKyMeHTHpOBaHUE IPOrpaMm. Hcnonb3zoBanue KOMMEHTAapHEB.
[ToaroToBKa onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JIJIs TTOJIH30BATES.

AJTOpUTMBI 00pa0OTKM HATYpPaJbHBIX YUCEN, 3alTUCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJICHHs: pa3OMeHHe 3alucu 4Yucjia Ha OTAeNbHble LHUQPHI,
HAaXOXXJEHUE CYMMbl U Tpou3BeleHUs UU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHON) TTUDPHI.

HaxosieHne Bcex MpoCThIX YMCEN B 33JlaHHOM jauana3oHe. [Ipeacrasnenue
Yyclia B BU/Ie Habopa MPOCThIX COMHOXKUTENCH. AJITOpUTM OBICTPOTO BO3BEACHHUS B
CTEIECHb.

O06paboTka JaHHBIX, XpaHAIuXcs B paitnax. TekcToBble U IBOUYHbIE (DANITBI.
daiinossie nepeMeHHbIe ((PailioBsie ykazaTenun). Urenue u3 (aiina. 3anuce B aii.

Pa3Ouenue 3anaun Ha noa3anauu. [lognporpammel (mpoueypbl U GYHKIUH).
Pexypcust. PexkypcuBHble 00BeKTHl ((pakrtansl). PekypcuBHBIE MpoLedypsl U
¢ynkun. Mcnonp30Banue cTeka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp30BaHue CTaHAApTHOM OMOIMOTEKH s3bIKa MPOTPaMMHUPOBAHUS.
[TonkmtoueHne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
Moty IbHBIN IPUHIMI TIOCTPOEHUSI IPOTPAMM.

Yucnennsle Meronpl. TouHoe U mNpUOMKEHHOE pELICHUS —3a/ladyH.
YuclieHHbIE METO/IbI PELIEHUs] YPaBHEHUI: METOJ rnepedopa, METO/ TOJIOBUHHOTO
nenenusi. [IpuOnmx€HHOE BBIYMCICHUE MJIMH KPHUBBIX. BblUMclieHHe Iuiomanen
Guryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOA
Tpanenuii). Ilonck Makcumyma (MUHUMyMa) QYHKUAH OJHOM NEpPEMEHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHMBOJNBHBIX JAHHBIX. BcTpoeHHBIE (GYHKIUM  sSI3bIKA
IPOrpaMMUPOBAHUS i1 00paOOTKH CUMBOJIBHBIX CTPOK. AJIITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJACYET KOJMYECTBA TMOSBJIEHUN CUMBOJIa B CTPOKE,
pa3OHneHue CTPOKU Ha CJI0Ba 10 MPOOETbHBIM CUMBOJIaM, IIOUCK MOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOM IOJICTPOKH Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM ai(aBUTE, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeoOpa3zoBaHue YnCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel W TOCHIEAOBATENbHOCTH uucen. Bpruncinenne o0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIIOBHIO).
JIMHEMHBIN NOMCK 33JJaHHOI'0 3HAUYCHUS B MAacCHUBE.

CopTupoBKa ogHOMEPHOro MaccuBa. IIpocTeie METObI COPTUPOBKH (METO/T
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
Bbeictpast coprupoBka MmaccuBa (anroputM QuickSort). JIBouuHbIH MOHCK B
OTCOPTHPOBAaHHOM MAacCCHUBE.

JIBymepHBIE MAacCHBBI (MATpPHUIlbI). AJNTOPUTMBI OOpPabOTKH JBYMEPHBIX
MacCHBOB: 3aIlOJIHEHHE JJBYMEPHOTO YHCIOBOTO MaccHBa IO 33JaHHBIM IIPaBHUIIaM,



MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOT'O MacCHUBa.

HNudopManuoHHbIE TEXHOJIOTMH

TexcroBelii mporeccop. PenaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadun u rpammartukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctwieil.  CTpyKTYpUpOBAaHHbIE  TEKCTOBBIC
nokymeHThl. CHoOcku, ornaBieHue. KossiekthBHas padoTra € JTOKyYMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mpolieccopax. OOmayHble CEpBUCHL.
JlenoBas nmepernucka. Pedepart. [IpaBuia muTupoBaHus HCTOYHUKOB U 0OPMITCHUS
oubnmuorpaduuecknx cchutok. OdopmieHHe chucKa JUTepaTyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpEeACTBa BBOJA TEKCTA.
Criennanm3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOrHO3UPOBAHME,
KJacCupuKauus, KiacTepusalus, aHanu3 OTKIoHeHuH. [locienoBarenbHOCTD
pelIeHus 3aJa4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KayecTBa JaHHBIX, BEIOOP W/WIM MOCTPOEHUE MOJENH, MPeoOpa30BaHUE JTAaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencrsa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpeCTaBICHUs JaHHBIX. bosbline naHHbIE.
MamnnHoe o0ydyenue. HTeeKTyanbHblii aHaIu3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JIEKTPOHHBIX Ta0NHI. BbIYMCIEHHE CyMMBI,
CpEHEro apu(PpMETUYECKOTr0, HAMOObILIETO (HAMMEHBIIET0) 3HAYCHHSI JUana30oHa.
Boeruncnenre kKo3p@uuueHta Koppensiuuu JBYX psAIOB JaHHbIX. llocTpoenue
CTOJIOYATHIX, JUHEHYAaThIX W KpPYyroBbix auarpamm. lloctpoenue rpadukos
¢bynkuumid. [TogOop MuHUK TpeHaa, pelieHne 3a4a4 MPOTHO3UPOBAHUS.

YuclieHHOE pelleHre YpPaBHEHWM C TOMOIIBI0 1oa0opa MmapaMerpa.
OnTuMu3anys Kak NOWCK HAaWIYyYIIEero peleHus B 3aaHHbIX yciaoBusx. LleneBas
byHKIMs, orpaHnyeHus. JIokaabHbIE U I100aIbHBIN MUHUMYMBI 11€J1€BOM (QYHKIIUU.
Pemenue 3a1a4 oNTUMHU3AUH C TIOMOLIBIO JIEKTPOHHBIX TA0JIHUL.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue TOMXOIBI K OIEHKE KOJWYECTBA HH(pOpMaIUU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus 1 BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBbl cKaTUsl TaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE Heu anroputMoB cxatust JPEG, MP3.

CkopocTh mepenayd JaHHbIX. 3aBUCHUMOCTh BpPEMEHHM TNepeladyd oT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAapAKTEPUCTUK KaHama CBS3U. [IpuduHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JAaHHbIX. Konpl, MO3BOJSIOLINE
oOHapy>KMBaTh W HUCIHPABJIATh OMIMOKH, BO3HUKAIOUIUE TP Tepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBTopenuem 0utoB. Koasl XaMMuHra.



Cuctembl. KOMMOHEHTBHI CHCTEMBI M UX B3auMozeicTBue. CHCTEMHBIN
b dext. Yrpapnenue kak nHGopMaIMoHHbIi ipotiecc. OOpaTHast CBS3b.

Mopenu u moaenupoBanue. Llens MmogenupoBanusa. COOTBETCTBUE MOJEIN
MOJICIIUPYEMOMY OOBEKTY WJIM MpoOIlecCy, Helu MojaenupoBaHus. dopmanu3aius
MIPUKJIAIHBIX 3a]1a4.

[IpeacraBienre pe3ysibTaTOB MOJETUPOBAHUS B BHUIE, YAOOHOM IS
BOCIIPUATHS YesioBeKoM. [ 'paduueckoe npeacTaBieHue JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukmn).

I'padbr. OcHoBHble oHATHA. Buabl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUL] CMEXKHOCTH, BECOBBIX MaTpHIll, CIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOeHHUE
ONTUMAJBHOTO MYTH MEXIy BeplIIMHAMHU Tpada, OmpeAesieHHEe KOJINYecTBa
pa3IMYHBIX MyTEH MEX]Ty BEpIIMHAMHA OPUEHTUPOBAHHOTO AlIUKIMYECKOTO rpada).

Hepesbs. bunapaoe nepeBo. JlepeBpsi moucka. CrnocoObl 00xoaa jaepesa.
[TpencraBienue apupMeTUUECKUX BBIpAKEHUN B BUE AepeBa. JJuckpeTHble Urpbl
JIByX UTPOKOB C MOJIHOM HH(popmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAHHUE CTPATErHH UTPhI B TAOIMUHON (opme. BBIUrpHIITHBIE U TPOUTPHILITHBIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencrTBa HCKYyCCTBEHHOIO MHTeUIeKTa. CepBHCHI MAIIMHHOIO IEPEBOJA U
pacrno3HaBaHusl yCTHOUM peun. KorHuTuBHBIE cepBUCH. VeHTHUKaLKs U TOUCK
M300paKEHUH, pacrio3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremMax. Mcrnonb3oBaHuE METOOB
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuke. MHTepHer Bemei. [lepcnekTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

dopMmanmuzauuss  NOHATHUA — anroputMa. MammHa  TeropuHra  kax
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CI0KHOCTH BhIUMCIEHUN. Bpems paGoThl 1 00bEM HCIIONB3YyeMOM
naMmsiTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOJIHbIX JaHHbIX. OueHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cioxxHocTH. [lepedopHbie anroputmsl. [IpuMepsl pa3nuyHbIX aITOPUTMOB PELICHHUS
OJTHOM 3a71a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTb.

[lonck mpoOCTHIX 4YMceN B 3aJaHHOM JHMANa30HE C ITOMOIIbIO AJITOPUTMAa
«peteto DparocheHay.

MHoropa3psaHbie LeIble Yucia, 3a1a4u JUIMHHON apu(METUKH.

CnoBapu (accouMaTWBHBIE MAcCCHUBBI, OTOOpa)xeHus). XdII-TaOJUIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHaiu3 MNPaBWIBHOCTH CKOOOYHOTO BbIpaXeHUs. Bpruncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosb30BaHUE OYEPEAN 11 BDEMEHHOIO XPAHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHHHMAaIbLHOTO OCTOBHOTO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomnyecTBo paziavuHbIX



MyTel MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AlUKJIMYECKOro rpada. AJTOpUTM
JleKCTpHI.

Hepebsi. Peanu3zanus nepeBa ¢ TOMOIIBIO CCHUIOYHBIX CTPYKTYP. J{BoUUYHBIE
(bunapubie) aepeBbs. [locTpoeHue naepeBa Mg 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIe anroputMbl o0xoja aepeBa. Vcronb3oBaHue cTeka U
ouepeau 1y 00xo/1a JepeBa.

JluHamMu4yeckoe MporpaMMHpOBAaHHME KaK METOJl pEIICHUS 3aJady  C
COXpPaHEHHEM MPOMEXKYTOUHBIX PE3YyIbTATOB. 3aJauM, pElIaeMbleé C MOMOIIbIO
JTUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKITHAH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a]1a4l ONTUMHU3AIUY.

[TonsiTrie 00 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHui. OOBEKTHI U
knaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXO/A.
WNukancynsius, Hacae0BaHKue, MOTUMOPHU3M.

Cpensl ObicTpoil pazpaboTku mporpamm. [IpoextupoBanue unrtepderica
noyb30BaTes. Mcrnonb30BaHUE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJI51 IOCTPOECHUS
uHTepdeiica.

O630p  s3bIKOB  mporpammupoBanusa. lloHstme o0  mapagurmax
pOTrpaMMHUPOBAHUSL.

NudopmanuoHHbie TEXHOJIOTUU

OTtanbkl  KOMIBIOTEPHO-MATEMATUUECKOTO MOJCIUPOBAHUS: TMOCTAaHOBKA
3a/aud, pa3paboTKa  MOJENIH, TECTUPOBAHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JluckpeTtuzanusi OpU MaTEMaTUUYECKOM MOJICIIMPOBAHUM HEMPEPHIBHBIX
npoiieccoB. MoenupoBanue IBKeHus. MoaenrpoBaHue OMOJOTHUECKUX CUCTEM.
MaremaTudyeckre MoOJieId B HSKOHOMHKE. BBIYHMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

OO0paboTKka pe3yabTaTOB JKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJIpaToB.
OrneHka YHCIOBBIX TAPaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEPUMEHTA.

BepostHoctapie  momenu.  Meronst Monte-Kapno.  MmuranmonHoe
MojenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuuneie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabiuia — MpeACTaBICHHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanys TaHHBIX. 3apPOChl Ha BBIOOPKY JaHHBIX. 3allpoChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHoroTtabiuunpie 0a3bl JaHHBIX. THIBI CBSI3€M MEXKIy TaOIHUIIaMHU.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nurepuer-npuioxenus. [IoHsTHE 0 CEpBEPHON U KIIMEHTCKOM YacCTAX CAMTa.
TexHonoruss «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAoCTaTKU. OCHOBBI A3bIKa



HTML wu xackamubix taOsmn crwiei (CSS). Cuenapum Ha s3bpike JavaScript.
®dopMbl Ha BeO-CTpaHUIIE.

Pa3menienue Be6-caiiToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n3o00paskeHuii ¢ MCMOJIb30BAHUEM PA3NMYHBIX HU(PPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaToB U MHUKPOCKONOB, BHUIEOKaMeEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETa.
ObecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPBHI.

MHuorocnoiiabie n3o0paxenus. TekctoBele ciaou. Macka cnosa. Kananel.
Coxpanenue BbiaeneHHONW oOnactu. [lonroroBka mimocTpanuii 1yis BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bextopnas rpaduka. IlpumutuBbel. V3MeHeHue mopsaka SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynmnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHH.

[IpyHIMIIBI  TIOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUE HWCTOYHUKOB OCBELICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



IJIAHUPYEMBIE PE3VJIPTATBI OCBOEHMA IIPOI'PAMMBI 110
MH®OPMATHUKE (YIJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEIHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacCHIMPEHHE KXU3HCHHOTO OMbBITA M OMBITA JCATEIHPHOCTH B TPOIECCE
peanm3alii  CpeACTBAaMH  y4eOHOTO TpeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pesymbrare m3ydeHus WHGOPMATHKKA Ha YPOBHE CPEIHETO OOIIero
oOpaszoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yabTaThl:

1) rpa;k1aHCcKOro BOCIIUTAHUSI:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHAa U TPaBOMOpPSJKA,  COOJIOJIEHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHM DKCTPEMHU3Ma, HAI[MOHAIM3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MaTPHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K HICTOPUICCKOMY HACIICIUIO, TOCTHKEHUIM Poccru
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHNMaHUE 3HaUYeHUS HH(POPMATUKH KaK HayKH
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEICHMS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHUMATh Pa3IMYHBIC BUIBI MCKYCCTBAa, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3/I0POBOTO W 0Oe3omacHOTO  o0pa3a  >KHU3HHU,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIC 32 CUET COOTFOACHUS
TpeOOBaHMI  0Oe30macHOl  AKCIUlyaTalluu  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K AKTHBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEpeC K cdepaMm NpodecCHOHATBLHON AESTENbHOCTU, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMAIUOHHBIMU TEXHOJIOTHIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKW HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUIAHEI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
permieHusi, B TOM 4YHCI€ C y4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHU, JOCTHKECHHUSIM HAyYHO-TEXHUYECKOrO IMporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU UH(OOPMAIITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HHOOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSX
udpoBoil Tpanchopmaiuu MHOTUX Chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

B mporecce moCTHKEHUST TIMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrPaMMBbI
10 UHPOPMATHUKE Y 00YJAIOLTUXCSI COBEPIICHCTBYETCS SMOIIMOHAIBHBIN HHTEIIJICKT,
npeAnoJiaraloniuii copMUPOBAHHOCTb:

CaMOpEryJMPOBaHUsI, BKIIOUAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCA K
HYMOIMOHAIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAOLIEH CTPEMIICHUE K IOCTUKEHHIO LIEJIH U
yCIeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JE€WCTBOBATh, UCXOAS HU3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAOIIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIMHM, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CHOCOOHOCTh  BBICTPaWBATh
OTHOILICHHS C JPYTUMH JIFOJbMHU, 3a00TUThCS, MPOSBISATH UHTEPEC W pa3periaTh
KOH(DIJIUKTBHI.

METANPEAMETHBIE PE3YJIBTATHI

B pesymprare usydeHwss WHPOPMATHUKH HA YpPOBHE CpPETHETO OOIIETOo
oOpa3zoBaHus y oOyuarwomierocss OyayT chOpMUPOBaHBl METaNpeIMETHBIE
pe3yabTaThl, OTPAXKEHHbIE B YHHUBEPCAIbHBIX YYEOHBIX NEHCTBUSX, a UMEHHO —
NO3HABaTE/IbHbIE YHUBEPCAJIbHBIE yuyeOHbIE JCWCTBHUA, KOMMYHHUKATHBHbBIC



yHHUBEpCaJbHble y4eOHbIE NEWUCTBUS, PETYIATHBHBIE YHHBEpPCAJIbHBbIE yueOHBIC
JEUCTBUS, COBMECTHAA AEATEIBHOCTD.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOATENbHO  (OPMYJIMpPOBATh U aAKTYyaJM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIECTBEHHBIM MPHU3HAK WJIM OCHOBAaHHUS JUIsl CPABHEHMS,
KJIacCU(UKaAIIUA U 000OIICHHUS;

ONpEeNeNATh IETU JEATEeIbHOCTH, 3aJaBaTh IMapaMETpPbl U KPUTEPUH HUX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMBI C YYETOM aHAIU3a UMEIOIIUXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OILICHMBAaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSIM, OLIEHUBATh PUCKHU MMOCIEACTBUM €SI TENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/ICTh HABBIKAMH yUE€OHO-HCCIIEIOBATEIBCKOM U MPOEKTHOM JIEATETLHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MIPUMEHEHUIO
Pa3JIMUHBIX METO0B MO3HAHMUS;

OCYILIECTBIIATh PA3JUYHBIC BUJIBI JEATEIBHOCTH MO TMOJYyYEHHIO HOBOTO
3HaHUS, €ro HMHTEPNPETAIU, MPeoOpa30BaHUI0O U TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJI€ TPU CO3JAaHUU YYEOHBIX U COILMATbHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUIT MBIIUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTHUECH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00Opa3oBaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh [PUYMHHO-CJICACTBEHHBIE CBA3M M AaKTyaJu3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUINIOTE3Y €€ PEIICHUS, HAXOAUTh apIryMEHTHI JUIs TOKa3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTCPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYYEHHbIE B XOJE pCIICHUs 3a7ayd pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh II€JICHAIIPABIICHHBIA MOUCK IEpPEeHOca CPEACTB M CHOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUSI B MO3HABATEIBLHYIO M MPAKTUYECKYIO 00IacTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;



BBIIBUTATh HOBBIE MJIEH, NpejiaraTh OPUTHHAIBHBIE MOAXOAbI U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33]1auH, TOMYCKAIOIINE aIbTePHATHBHBIC PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

BJIAJICTh HAaBbIKAMH IMOJTy4eHHsI MH)OPMAIH U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CAMOCTOSITENIbHO ~ OCYHIECTBISATh  IOWCK,  aHAJIW3, CUCTEeMAaTU3alUI0 U
MHTEpIpEeTanio HHPOPMAIIUY PA3TUYHBIX BUIOB U (POPM MpeaCTaBICHMUS;

cO3/aBaTh TEKCTbl B Ppa3NUYHBIX (opMaTax ¢ Y4ETOM Ha3HAuYCHHS
uHbOpMallMl W  LEJIeBOW ayAUTOPUM, BbIOMpas ONTHUMAIbHYIO (opmy
NPEJICTaBICHUS U BU3YyaIH3alliH;

OLICHHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(pOpPMAIUHU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

HCIIONIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJOTHH B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUIM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

BJaJeTh  HAaBbIKAMU  paclo3HaBaHMs M 3alUThl  MH(pOpMaLuH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBepPCAJbHbIE yueOHbIe el cTBUS

1) oOmenne:

OCYILIECTBIIATH KOMMYHHKAITMU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOalibHbIe CpeACTBa OOIECHMS, TMOHMMATh 3HAYEHUE
COIIMATILHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMAT4YaTh KOH(QIUKTHI;

BJIQJICTh  PA3IMUYHBIMM  CIIOCOOAMHU  OOIIEHUS W B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUU;

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJCTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

IMOHUMATh U MCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIAWUBUAYaJIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbI COBMECTHBIX MEHCTBUH C Y4E€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEH KAXKIOTI0 YWIEHA KOJIJICKTHUBA,

NPUHAMATh [EJIM COBMECTHOM  JICSATECIILHOCTH, OPraHW30BbIBaTh U
KOOPJAWMHUPOBATH JCUCTBUSA MO HMX JOCTHUKECHUIO: COCTaBJIATH IUIaH JACHUCTBUMH,
pacmpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3YJbTaThl
COBMECTHOM paboThI;

OILICHMBATh Kay€CTBO CBOEr0 BKJAJAa W KaXJAOTO YYAaCTHHKAa KOMaHIbI B
OOIIUiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE TMPOEKTHI, OLEHWBATh HUJECA C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBIIATL ITO3UTUBHOC CTPATCTHUYCCKOC TIIOBCACHHUC B PA3JIMYHBIX
CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITH NHHUINAaTUBHBIM.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

1) camoopranu3anmus:

CaMOCTOSITENIbHO OCYLIECTBIIATH MMO3HABATEIbHYIO JNEATEIBHOCTD, BBISBIISThH
po0eMbl, CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEeIbHON
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJSITh IUIAaH pEIICHUS NpoOiemMbl € y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JIeaTh OCO3HAHHBIN BBIOOp, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (DOPMUPOBAHHMIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABbIKAMU I[IO3HABAaTEJbHOM  peQieKCMM Kak  OCO3HAaHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLUEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEILLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NpU aHalIu3€ pPe3yJbTaTOB
NEeSATEITbHOCTH.

3) npuHATHSA ce0s1 M APYTrUX:

NPUHUMATh ceOsl, TOHMMas CBOM HEIOCTATKH U JJOCTOMHCTBA,

OpPUHUMATh MOTHBBI M apryMEHTBI JPYTMX IPH AHAIN3E PE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX Ha OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JPYrOro YesioBeKa.

HPEAMETHBIE PE3YJIBTATBI

B mporecce u3yuenus kypca WHGOPMATUKU YIIIyOJEHHOTO ypoBHS 6 10
Kiacce 00yJarommuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIC Pe3yIbTaThI:

BJIQJICHUC TMPEACTABICHUSAMUA O POJUM HHPOPMAIMM W CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HH(POpMAIHY,
«MH()OPMAITMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIOHEHTHI CHCTEMBI», «CHCTEMHBIHI
a ey, «mHDOpMaLIMOHHAS CUCTEMAaY, «CUCTEMA YIIPABIICHUS,



BJIQJICHHE METOoJaMH IMoucka uHopmammu B cetu HWHTepHeT, ymeHHe
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIYYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEepU30BaTh OOJIbIIKE JIAHHbIE, NPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJY4YeHUS] M  HAMpaBlICHUS HUCIOJIb30BAaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/laud aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuduxanus, KJIacTepHU3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEILICHUS 3a]]a4 aHAIN3a JAHHBIX: COOp NEPBUYHBIX JaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHs TaHHBIX, MHTEPIPETAIUs Pe3yIbTaToB;

MMOHUMAHUE OCHOBHBIX TMPHUHIIAIIOB YCTPOMCTBA M (PYHKITMOHHPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIa/ICHUE HAaBBIKAMU PabOThl C OMEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU
BUJIaMU TTPOTPAMMHOTO OOeCIIeUeHUs AJI PEIICHHs YU4eOHBIX 3a1a4 110 BEIOpaHHOMN
CHeIUaIn3alluu;

HAJIMYUE MPEACTABICHUM O KOMIIBIOTEPHBIX CETSAX U UX POJIK B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIIUIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOIMMX MpUHIUINAX pPa3pabOTKM U (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;

INOHMMaHuE Yrpo3 HHQOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEACTB IMPOTUBOJEHUCTBHS JITHUM yIpo3aMm, COONIOEHUE Mep
0€30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PACIPOCTPAaHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUM TEXHUKU O€30MMaCHOCTU U TUTHEHBI NPU padoTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMH IU(PPOBOTO OKPYKECHHSI, TOHUMAaHNE
IIPABOBBIX OCHOB UCTOJIB30BaHUs KOMITBIOTEPHBIX TPOrpaMM, 6a3 JTaHHBIX U PaOOTHI
B cetu MHTEpHET;

MOHMMAaHUE OCHOBHBIX TPUHIIMIIOB JUCKPETU3AIMH PA3IMYHBIX BUJIOB
uHopMaIuU, yMEHHE ONpeNesiTh HMHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX MPHU 3aJIaHHBIX TapaMeTpax JUCKPETH3aIluH,
YMEHHE ONPEIEIIATh CPETHIO CKOPOCTh MEPEIauu JaHHBIX, OLIEHUBATh U3MEHEHHE
BpEMEHHU TMepefayr TpH W3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX H
XapaKTEPUCTHUK KaHAaJa CBA3H;

YMEHHE UCIOJIb30BaTh MPHU PEIICHUHU 337a4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCe, AITOPUTMA MOCTPOCHHUS 3alUCH YKCTIa B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 3aJlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHCIA MO CTPOKE, COJEpKAIlel 3alucCh
ATOTO YKCJIA B MO3UIIMOHHOMN CUCTEME CUUCIIEHUS C 3aJJaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJHATH apU(METHIECKIE ONIEPAINU B TTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBITIONHATH MPEe0Opa30BaHUs JTOTHUECKUX BBIPAKCHHM, UCTIONB3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKECHHE B
JTU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabimIie
UCTUHHOCTH, HUCCIIEI0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
NepeMEHHBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS M CHCTEMbI YpPaBHEHUA;



NOHMMAaHUe Oa30BBIX aJITrOPUTMOB OOpPaOOTKM YHMCIOBOM U TEKCTOBOM
uHpopMaluy (3aUCh YHUCET B MO3UIMOHHON CHCTEME CUMCIICHUS, HaXOXKJECHUE
BCEX MPOCTBIX YUCEJ B 33JJaHHOM JMaIa3oHe, 00pad0TKa MHOIOpa3psiAHBIX 1IEJIbIX
YuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IOMCKAa U COPTHUPOBKH,
YMEHHME OIpPENEATh CIO0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJIrOpUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, IepeOOpHBIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U NMPUBOAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3HoOM CIOKHOCTHU JJIsl PEIICHUsI OJTHOM 3a/1auH;

BJIa/ICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCIHOJb30BaTh OCHOBHBIC  YIPABISIOLIUE
KOHCTPYKILIMH, YMEHHE OCYIIECTBIATh aHaIU3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPENETATh PE3yAbTaThl pa0OTHl MPOrpaMMBbl TPU 33JaHHBIX MCXOJHBIX JAaHHBIX,
OINpENENATh, MPU KAKMX HCXOAHBIX JIAHHBIX BO3MOXKHO IMOJYYEHHE YKa3aHHbBIX
PE3yJIbTaTOB, BBISABIATH JIaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMyYIHPOBATh MPEAJIOKEHNUS MO YIYUIIEHUIO IPOrPaMMHOTO KOJa;

YMEHHE CO3/1aBaTb CTPYKTYpPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl U
JEMOHCTpAllMOHHbIE MAaTE€PHAJIbI C UCIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HMCTIONb30BaTh 3JIEKTPOHHbIE TAaOIUIIBI ISl aHAJIN3a, IPEACTaBICHUS
1 00pabOTKH JaHHBIX (BKJIIOYAsi BEIYUCIEHUE CYMMBbI, CPETHETO apU(PMETUUECKOTO,
HAauOONBIIET0O W HAUMEHBIIETO 3HAYCHUN, pEIICHHEe ypaBHEHUH, BBHIOOP
ONTUMAJIBHOTO  pEIIeHHsA, TMOAOOp JMHUM  TpPEHAA, peIIeHHe  3aaad
IIPOTHO3UPOBAHUS).

B mpouecce u3yueHus kKypca MHGOpPMATHKU YriayOn€HHOro ypoBHs 6 11
Kiacce 00yJarommMucs OyyT JOCTUTHYTHI CIEAYIOIINEe IPEIMETHBIC Pe3yIbTaThI:

YMEHHE CTPOUTHh HEPaBHOMEpHBIE KOJbl, JOMYCKAaOIMe OJHO3HAYHOE
JEKOJUPOBaHUE CooOIeHni (MpedUKCHBIE KOJbI), HCIOIb30BaTh IMPOCTEHININE
KOJIbl, KOTOpbIE MO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OLIMOKK NpPU IMepenaye
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOO
JUIMHY COOOILEHUsI MPH HU3BECTHOM 4YacTOTE CHMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI IPOCTHIX AITOPUTMOB CXKATHSI JAaHHBIX;

YMEHHE pellaTh aJrOpUTMUYECKHE 3a7auu, CBA3aHHbBIE C aHATU30M TpadoB
(3a1a9u MOCTPOCHUS ONTUMAIILHOTO IMyTH MEXIY BepIIMHAMu Tpada, orpeneaeHus
KOJIMYECTBA PA3NMYHBIX TyTEH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO
AIMKJINYECKOTO rpada), yMeHHE UCTIOIh30BaTh ACPEBbs NPU aHATN3E U TOCTPOSCHUH
KOJOB U JJIsl IPEACTABICHUST apU(PMETHUECKUX BBIPAKCHHUM, MIPH PEIICHUH 3a/1a4
MOWCKA M COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY alTOPUTMY,
paspabaTbiBaTh 1 00OCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO UTPHI,

yMeHHe pa3palaThiBaTh W PpPEaJU30BbIBATh B BHUJIE MNPOrpaMM 0Oa30BbIC
aJITOPUTMBI, YMEHHUE HCIOJIb30BaTh B MPOrpaMMax JaHHbIE Pa3IUYHBIX TUIIOB C
y4€TOM OrpaHMUYEHUI Ha JUana3oH MX BO3MOXKHBIX 3HAUY€HUHM, MPUMEHSTHh NpU
pellIeHnH 3a/1a4y CTPYKTYphl JAHHBIX (CIIUCKH, CIOBApU, CTEKU, OUEPEaH, IEPEBHS),



WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTAaHHBIX, TPUMEHSTh
CTaHJapPTHBIC M COOCTBEHHBIC MOMPOTPAMMSBI JIJIs1 00paOOTKH YHCIIOBBIX JIAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMMm OHOIMOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPEJICTB Cpeibl pa3paboTKH, YMEHHE UCIIOIB30BaTh CPEICTBA OTIAIKH IIPOrpaMM B
cpejie MporpaMMHUPOBaHUsI, YMEHHE JOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMM CBEICHHUSIMU O 0a3ax [aHHBIX, HX CTPYKTYpe,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauuoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTUPOBKY M TIOWCK 3alMceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMATUYECKUE MOJICIU ISl aHATU3a
00BEKTOB U MPOIECCOB: POPMYIUPOBATH II€JIb MOACIUPOBAHUS, BHIIOIHATH aHAIIN3
pe3yJbTaTOB, MOJIYYEHHBIX B XOJI€ MOJIECIMPOBAHMS, OLICHUBATH COOTBETCTBUE
MOJICNIA MOJIETTUPYEMOMY OOBEKTY WM TPOLECCy, MPEACTaBIATh PE3yJIbTaThl
MOJICIUPOBAHUS B HATJISITHOM BUJIE;

YMEHUE OpPraHU30BbIBATH JIMYHOE MH(POPMALMOHHOE TPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPUHIIMIOB pabOThI, BOBMOKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJOTUM MCKYCCTBEHHOTO WHTEIJIEKTa B PA3IUYHBIX OOJACTAX,
HaJM4Yue MPEICTABICHUNA O Kpyre penaeMblx 3ajad MAIIMHHOTO OOy4eHUs
(pacno3HaBaHusl, KJacCU(PUKAIIMU U MIPOTHOZUPOBAHUS) HAIUYHUE MPECTABICHUIN
o0  ucnoib3oBaHUU  MHGOPMAIMOHHBIX  TEXHOJOTUA B Pa3IMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/m = HaumeHoBaHue pa3/iesioB U TeM NMPOTrPaMMBbI Beero Kontpoabnsie Ilpakruueckue (uudpposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKH JTAHHBIX
1.2 [TporpammHoOe oOecnieueHue 6
13 KomnbrotepHsie ceTu S)
14 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne HHPOPMALIMU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KomnsrotepHas apudmerrnka 7 1
Hroro no paszneny 40
Paznea 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHue
3.1 BBenenne B mporpaMMupoBaHHe 16 0.5
3.2 BcnomoraTenbHbIe anrOpUTMbl 8 2
3.3 YucieHHbIE METOIBI 5 3
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX JJAHHBIX 5 1
3.5 AnropuT™MbI 00pab0OTKH MacCHBOB 10 3.5
Uroro no pazneny 44
Pa3nea 4. UndpopManoHHbIE TEXHOJTOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro o pasneny 14
PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.5




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Noq/n HIAHMEHOBAIIE PASIETOR U TeM Kontpoabnbie Ipaktuyeckue (UHppoBbIe)
NpPOrpamMMel Bcero paGoThI paGoThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3znes 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 Nudopmanust 1 nHGOPMAITMOHHBIE TIPOLIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Utoro no pazneny 18
Paznen 2. AroputMsl M NIporpaMMupoBaHue
2.1 DNeMEeHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI IaHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
IPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UnpopMannoHHbIE TEXHOJTOTHH
31 KommnsrorepHo-maremarudeckoe 8 2
MO/ICIMPOBAaHUE
3.2 Ba3e1 gaHHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KomnbrotepHas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no paszneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KoumnuecTBo yacos Jlata DJIEeKTPOHHbBIE
u/n Tema ypoka Beero KonTpoabubie IIpakTuueckue W3ydenus uudposbie
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
TpeboBanus TeXHUKU O0€30MACHOCTU U
1 TUTHUEHBI IIPU paboTe C KOMIIbIOTEPAMU U 1
JIPYTUMU KOMIIOHEHTaMU I POBOTO
OKPY>KEHHUSI
2 [IpuHUIMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KoHTposiepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OnepartuBHas, IOCTOSIHHASI U JOJITOBPEMEHHAS
) naMsATh. KOHTposIepsl BHEIIHUX YCTPOMCTB. 1
[IpssMO# JOCTYN K aMATH
6 CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTUU 1
[IporpamMMHOe obecrieueHrue KOMIbIOTEPOB,
7 KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX 1
YCTPOWCTB
5 CucreMHO€ TpOrpaMMHOE OOecrieueHue. 1
OnepannoHHbIE CUCTEMBI
9 Yrunutel. [IpaiiBepsl yCTPOUCTB. 1
[TapamienpHOE IPOrPaMMHUPOBAHUE
10 WHucTannsauus 1 1enHCTaIUISIIS 1
POrpaMMHOT0 0OecreueHus
11 @aiinoBble cuctemsl. [IpuHLIKIBI pazmMeneHust 1
Y UMEHOBaHMsI (haiijIoB B TOITOBPEMEHHOM




namsty. [1abaoHs! 4711 onucanus rpymnmn
(aiinon
3akoHoarenbcTBO Poccuiickoi denepannu B

12 o0JacTu MPOrpaMMHOTO OOECTICUEHUS U
JAHHBIX
[TpuHIMIBI TOCTPOEHUS U alllapaTHbIE

13 KOMITOHEHTHI KOMIIbIOTEPHBIX ceTeil. CeTeBble
IIPOTOKOJIBI

14 Cetb HnTepHeT

15 Paznenenue |P-feTH Ha [0JICETH € TIOMOIIbIO
MacoK MOJICceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Bunsl nesrenbHoctu B cetu MIHTEpHET.

17 CepBucsel UnTeprera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 WNudopmannonHas 6€300acHOCTb

19 BpenonocHsle nporpaMmMHoe obecriedeHue 1
MeTO/bI OOPHOBI C HUM

20 }:IpaKTHHGCKaSI pabota no Teme

AHTUBHpPYCHBIE TPOTrPAMMBI"

Opranu3zanus JMYHOTO apXuBa HH(OPMALINH.

21 PesepBHoe konupoBanue. [laponbHas 3ammra
apxuBa

22 udpoBanue JaHHBIX

23 Anroput™m mmdpoBanus RSA.
Creranorpagus

24 [IpakTryeckas padora no Teme "llnpposanue
JTAHHBIX "
Wudopmanus, naHHbIC ¥ 3HAHUS.

25 WudopmanroHHbIe MPOIECCH B TPUPO/IE,

TEXHUKE U 00IIECTBE




26

HenpepsiBHBIC U TUCKPETHBIC BETHYUHBI U
curHasibl. Heo0X0IMMOCTh IUCKPETU3auU
uHbOpMaINH, IpeTHA3HAYEHHON IS
XpaHEeHUS, TIepeiadl 1 00paboTKH B
U(POBBIX CUCTEMAX

27

28

29

30
31

32

33

34

35

JIBon4HOEe KoaupoBanue. PaBHomepHsbIe 1
HEpaBHOMEpPHBIE KOABL. /lekonupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIILIO
HEPABHOMEPHBIX KOJIOB

Ycnosue @ano. [Toctpoenne o1HO3HAYHO
JIEKOIMPYEMBIX KOJIOB C IOMOIIBIO AEPEBA.
I'pad An. A. MapkoBa

EnuHuier u3mMepenns KoaumdecTBa
nHpopmanuu. AnpaBUTHBIA MOIXO K OIIEHKE
KOJIN4eCcTBa HH(OpMaLUH

CucTeMbl cUMCICHUS

[lepeBon uncen u3 OJTHON CHCTEMBI CUHCIICHUS
B IpyTy1o

JIBon4Hasi, BOCbMEpUYHas U

meCTHAaAuaTCpuIHasA CUCTEMbI CUUCIICHU A,
CBs3b MCXKIAY HUMU

Z[BOI/I‘IHa}I, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHasA CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMHU

I[BOI/I‘{HaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHass CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMHU

ApI/I(bMCTI/ILICCKI/IC OIepanru B MO3UIITUOHHBIX
CUCTEMAX CUHCIICHHUA

36

TponuHas ypaBHOBEILIEHHAs! CUCTEMA
CUHCIICHUS

37

HBOH‘IHO'I{GCHTI/I‘IH&H CUCTEMA CUUCIICHUA




38

KonupoBanue TekCTOB

39 PacTtpoBoe koupoBaHue H300paskeHU
40 Ppaxmqecxag paborta mo Teme
Juckperuzanus rpadudeckoit uHGopManmn'"

LIBeToBBIC MOACIH. BEeKTOpHOE KOIUPOBAHUE.

41 dopwmarsl daitnos. TpéxmepHas rpaduka.
®dpakTanpHas rpaduka
Konuposanue 3Byka. OnieHka

42 MH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX JIAHHBIX
IIPH 33JIaHHBIX YaCTOTE TUCKPETU3AIUU U
Pa3psSAHOCTH KOJUPOBAHUS

43 PpaKTquCKax pabora 1o Teme

Jluckpernsanus 3ByKoBoi nHpopmanuu"

44 OcHOBBI anreOphl JIOTUKA

45 Jlornueckue oneparuu. TabauIbl HICTUHHOCTH
Jlornueckue Belpaxenus. Jlornueckue

46 TOXJecTBa. JloKa3aTenbCTBO JOTHUYECKHUX
TOXKJIECTB C IIOMOIIBIO TaOJUI] HCTUHHOCTH
[TpakTuueckas padbora o teme «Iloctpoenue

47 M aHaJIn3 TaOJINI] HCTUHHOCTH B TaAOJIHMYHOM
MIPOIIECCOPEN

48 Jlorudeckue onepanuu U onepamnuu Haja
MHOKECTBAMM

49 Jlorudeckue oneparyy U ONepanuy Hajl
MHOXKECTBAMU

50 3aKoHbI aNTreOphl JTOTUKUA. DKBUBAIICHTHBIC
PeoOpa30BaHUS JTJOTUICCKUX BBIPAKCHHIMA

51 Hornqecm:le YPaBHEHHUS U CUCTEMBI
ypaBHEHUH

59 Jlornyeckue GpyHkumuu. 3aBUCHMOCTh

KOJINYECTBA BO3MOXXHBIX JIOTHYCCKHUX




53

54
55

(GbyHKIMH OT KoMYecTBa apryMmeHToB. [lomHbie
CHCTEMBI JIOTHYECKUX (PYHKLUI

Kanonuueckue hopMbl JOrHYECKHX
BbIpakeHUI1. COBEpIICHHBIE IU3bIOHKTUBHBIC
1 KOHBIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI,
QITOPUTMBI UX MTOCTPOSHHS 110 TAOIHIIE
HUCTUHHOCTHU

Jlornyeckue 31eMeHThI B COCTaBe KOMIIBIOTCpa

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMarop

56

[TocTpoeHue cxeM Ha JJOTHYECKUX IJIEMEHTAX.
3aIuch JIOTHYECKOTO BhIPAXKEHUS T10
JIOTUYECKOM cXeMe

57

58

MI/IKpOCXCMH H TCXHOJIOI'US UX ITPOU3BOACTBA

IIpencraBieHne LEnbIX YUCEN B TAMATH
KoMIibtoTepa. OrpaHn4eHHOCTh JUana3oHa
4KCell IPU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonHenue pa3psaaHoi ceTku

59

Be33HakoBbBIE M 3HAKOBBIE JaHHBIE. 3HAKOBBII
OuT. JIBONYHBIN JOMOJHUTEIBHBIA KO
OTPHUIATEIbHBIX YUCET

60

[To6GuTOBBIE JTOTHYECKUE OTIEPAITIH.
Jlornueckuii, apudmernueckuit u
LIUKJIMYECKUI CABUTH

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckinrovaromiee I
[IpeacraBnenue u XxpaHeHHE B MAMSITH
KOMIIbIOTEPA BEIIECTBEHHBIX YUCEN
BelinonHenue onepanuii ¢ BEECTBEHHBIMU

YHCJIaMH, HAKOIIJICHUC OIINOOK npu
BBIYHMCIICHUAX




[IpakTruyeckas padora no teme «M3ydenue

64 MOPa3pSAAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LEJIBIX ¥ BELIECTBEHHBIX YHCEI»
65 AHanu3 anropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.
66 HNHcTpyMeHTanbHBIE CPEACTBA: TPAHCISTOP, 1
OTJaTYMK, TPOPUIUPOBIIUK
Cpena nporpammupoBanus. Komnusinys u
67 UHTEepIpeTanus nporpamm. BupTyaibHbie 1
MamuHbl. IHTETpHpOBaHHas cpena
pa3paboTKu
68 MeToapl OTJIAIKK TPOTPaMM 1
69 Turmsl IepeMeHHBIX B SI3BIKE 1
IPOrPaMMHUPOBAHUS
70 O06paboTKa 1eNbIX Yncel 1
71 O0paboTka BEHIECTBEHHBIX YHCE 1
72 CrnyuaiiHble U IICEBIOCITYYalHbIE YNCIIA 1
73 Bersnenus. CnoxHble yCI0BHUs 1
74 [{ukiiel ¢ ycnoBuem 1
[ukiel O mepeMEHHOM.
75 B3anMo3aMeHseMOCTh pa3IMuHbIX BUIOB 1
ITUKJIOB
76 O06paboTka HaTypaJIbHBIX YUCEIl C 1
MCIOJIb30BAHUEM LIUKIIOB
HaxoxaeHue Bcex mpoCThIX YMCENT B 33JaHHOM
77 nuanasone [Ipaktuueckas paboTa mo Teme 1 0.5
«Pemrenue 3a1a4 MeToJ0M niepedopar»
78 WNuBapuaHT nukIia 1
79 JIOKyMEHTHpOBaHUE NPOTpamMm 1
80 O6paboTka TaHHBIX, XpPAHIIKUXCS B (aitimax 1
81 Pa3Ouenune 3amaun Ha rog3anayu 1




Vcnonp30BaHue cTaHAAPTHOM OMOIMOTEKH
s3bIKa MporpaMmupoBanus. [loakmouenue

82 1
OUOIMOTEK MOAIPOTPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [Toanporpammel (Iporietypbl U G YHKIIUN) 1

84 [Toanporpammsl (rpoueaypsl U G YHKITUHN) 1

85 HpaKTquCKaﬂ”pa(iom o teme "Pa3paboTka 1
MTOANIPOTPAMM
Pexypcust. PekypcuBHble 00BEKTHI

86 (ppakransr). PexypcuBHbIE POLIEAYpPHI U 1
¢bynknuu. Vcrnons30BaHue CTEKa IS
OpraHu3allK PEKYPCUBHBIX BHI30BOB

87 [IpaxTrueckas ;')'2160Ta 1o teMe "PexkypcuBHbIE 1
MOANIPOTPAMMBI

88 MoaynbHBII OPUHIMI IOCTPOCHUS IPOTPAMM 1

89 YuceHHble METOIBI 1

90 [IpakTuueckas pa60uTa no Teme «HucneHHoe 1
pelieHne ypaBHEHHI»

91 Hcnonb30BaHnE AUCKPETU3ALNY B 1
BBIYHMCITUTENBHBIX 33/]a4ax
[IpakTnueckas pabota 1o Teme

92 «[TpubnmxEHHOE BHIYMCIICHUE JUTUH KPUBBIX U 1
wiomaaen Guryp»

93 [TpakTuyeckas padora mo Teme «llonck 1
MakcuMyMma (MUHUMYMa) QYHKIIUK»
O0paboTka CUMBOJIBHBIX JaHHBIX. ATOPUTMBI

94 00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET 1
KOJIMUECTBA MOSBIEHU CHMBOJIA B CTPOKE
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:

95 pazOueHre CTPOKHU Ha CJI0Ba MO MPoOeTbHBIM 1

CHMBOJIaM




96

97

AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JaHHOIN CTPOKHU;
3aMeHa HalIeHHOW MOJCTPOKH Ha IPYTYIO
CTPOKY

[TpakTrueckas padota nmo teme "OOpaboTKa
CTPOK C UCTIOJIb30BaHUEM (DYHKITHI
CTaHJAPTHOW OMOJIMOTEKH S3bIKA
IporpaMMupoBaHus”

98

I'eHepanus cIoB B 3aJaHHOM aJi(haBUTE

99

MaccuBbl 1 TOCIIEIOBATEILHOCTH YHCET.
[IpakTuueckas pabota no Teme "3anonHeHue
maccusa'

0.5

100

O0001IEHHbIE XapaKTEPUCTHKH MacCHBA

101

JIMHENHBIN MOUCK 3aJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA MOKUCK 3aJaHHOTO 3HAYEHUS B
MaccuBe"

0.5

102

[IpakTnueckas pabora no teme "Ilonck
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO) 3JIEMEHTA B
4KCJIOBOM Maccuse"

103

104

CoptupoBka ogHOMepHOro MaccuBa. [IpocTsie
METO/bI COpTUPOBKHU. [IpakTiueckas paboTta
o Teme "[IpocTsie METOABI COPTUPOBKHU
Maccusa'

CoptupoBka ciusHueM. beicTpas copTupoBka
maccuBa (anroputm QuickSort).
[IpakTuueckas pabora mo Teme "beicTpas
COPTHUPOBKA MaccuBa"

0.5

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabora mo reme
" JIBOMYHBIN TTOUCK"

0.5

106

JIByMepHBIE MacCUBBI (MaTpPHULIbI)




107 AAropuT™MBI 00pabOTKH MaTpPUIL 1

108 Pemienue 3a1a4 aHayiM3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeCccopa 1

110 KommnbsrorepHast BEpCTKA TEKCTa 1
[IpakTuyeckas padora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeMaTHYCCKUMHU 1 1
bopmymamn"

112 HHCcTpyMEHTHI pelieH3upOBaHUS 1

113 PpaKTquCKaﬂ pabota o Teme 1 1

MHorocTpaHu4HbIE TOKYMEHTHI"

Oo6naunsbie cepBuchl. KomektuBHas padbota ¢

114 nokymentamu. [Ipaktuyeckas padora mmo reme 1 0.5
"KosekTuBHas paboTa ¢ JOKyMeHTaMu'"

115 AHanu3 naHHbIX. bosblue naHHble 1

116 Marunnoe oOyueHue 1

117 AHanm3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1
TabIHI

118 [IpakTnueckas pabora no teme "AHnanus 1 1
JAHHBIX C MOMOILBIO AIEKTPOHHBIX Ta0HI"
[Toctpoenue rpagukoB GyHKIMA.
[IpakTuueckas padbora no Teme "HarnsaHoe

119 IIPE/ICTABICHUE PE3YJIBTATOB CTATUCTUYECKON 1 0.5
00pabOTKHU JaHHBIX B BUJIE JUATPAMM
CpeACTBaMH PEAAKTOPa HIEKTPOHHBIX Tabu"

120 .‘J‘_[I/IHI/II/I Tpenaa. [Ipaktudeckas pabora 1o reme 1 05

[TonOop nuHMM TpeH 1a, MPOTrHO3upoBaHue"

[TonGop napamerpa. [IpakTuueckas padora no

121 TeMe "UncieHHOe pellieHne ypaBHEHUH C 1 0.5
TTOMOIIIBIO TT0100pa mapamerpa"
OnTuMu3zanus Kak MOUMCK HAWITY4IIEero

122 pELIEHNs B 3a/JaHHBIX YCIOBHSIX. 1 0.5

[IpakTrueckas padota o teme "Pemenue




3a/1a4 ONTUMU3ALNH C IOMOIIbIO
AJIEKTPOHHBIX TabIUIT"

123 PezepBHOE Bpemst 1
124 PezepBHOE Bpemst 1
125 PesepBHOE Bpemst 1
126 PezepBHOE Bpemst 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpemst 1
129 PesepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpemst 1
132 PesepBHOE Bpemst 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 215




11 KITACC

No KoJsnyecTBO 4acoB Jlara DJIeKTPOHHbIE
u/n Tema ypoka Beero Kontpoabubie IIpakruyeckue W3ydenus uugposbIe
padoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 KonuyectBo napopmanmum 1
2 AJTOPUTMBI COKAaTHSI TAHHBIX 1
3 Anroputm Xaddmana 1
4 [TpakTuueckas pabota mo Teme "CxaTue 1 1
JAHHBIX C MTOMOIIBI0 anroputMa Xaddmana"
5 Anroput™m LZW 1
ANTOPUTMBI C’)KaTHUS JAHHBIX C TOTEPSIMHU.
6 [IpakTudeckas padora o teme "Cixatue 1 0.5
JMaHHBIX ¢ motepsamu (arroputmel JPEG, MP3)"
7 CxopocTh nepenayn TaHHBIX 1
8 [TomexoycToMYMUBBIE KOJIbI 1
9 [TpakTrdeckas paboTa mo Teme 1 1
"ITomexoycToiunBbIe KOJbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmMojeiicTeue. CucteMHbIi 3 dexT. 1
VYnpasnenne Kkak HH(QOPMALIMOHHBIN ITPOLIECC.
OOpatHasi CBsI3b
11 Mojeny 1 MOJIETUPOBAHHUE 1
12 ['padbr 1
13 Pemenwue 3aau ¢ momoinsto rpados 1
14 HepeBps 1
15 OCHOBBI TEOPUH UTP 1
[IpakTuueckas padora no Teme "[lonck
16 BBIUTPHIIITHONM CTPATETHH B UTPE C TIOTHOM 1 1
uHpopmanuein"”
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1




[IpakTuyeckas padora o Teme "Cpezncraa

18 HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzanys MOHATHS anropurma. MaiivHa

19 TrropUHra Kak yHUBEpCaJbHAsI MOJIETb
Bbiunciennil. Tezuc Yépua—Tbropunra

20 [TpakTnueckas padota mo teme "CocTaBicHue
IIPOCTOM MPOrpaMMsbl 1Sl MalinHbl ThiopuHra”

21 Mamuna I[locta

22 Hopwmansnsie anropudmer Mapkosa
AJTOPUTMUYECKU HEpa3pelINMbIE 331a4H.

23 3amaua octanoBa. HeBO3MOKHOCTh
ABTOMATUYECKOM OTJIAJIKU MTPOrpaMM

24 CI10)XHOCTb BBIYUCIEHUI

o5 [Torck MpOCTHIX YUCEI B 3aJaHHOM JUaNa30He
C TIOMOIIIBIO ATITOPUTMA «pelIeTo JpartocheHa

26 [IpakTuyeckas pabora o Teme "HOI/ICK"
MPOCTHIX YKCEN B 33IaHHOM JIHaIa3oHe

27 MHoropa3psaHbIe [eble Yncia, 3a1a4n
JUIMHHOH apu(MeTUuKu

28 HpaKTI/ILIeCIiaSI pabota mo Teme "Peanmaumf'
BBIYMCIICHUI ¢ MHOTOPA3PSTHBIMA YHCIIAMU
CrnoBapu (accollMaTUBHBIE MACCHBHI,

29 otoOpaxenws ). X»mi-tabnuisl. [ToctpoeHue
ar1(aBUTHO-9aCTOTHOTO CJIOBAPS IS
3aJIaHHOTO TEKCTa
[IpaxTuueckas padora no teme "I[locrpoenue

30 aI(paBUTHO-YACTOTHOTO CIIOBAPS JIJIS
3a/IaHHOTO TeKcTa"

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.

31 Brigenenue mocienoBaTeIbHOCTEN IO

mabsiony. PeryssipHbie BRIpaskeHUsI.
YacTOTHRINA aHaIN3




32

33

TTpakTtuueckas padora no reMme "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3bIKE"

Crexu. AHanu3 NPaBUIBLHOCTH CKOOOYHOTO
BBIPAKECHUS

34

35

36

Brruncnenue apuMeTHIecKoro BEIpaKEHUS,
3aMmMCcaHHOro B NOCTPUKCHON hopme
[IpakTrueckas padota mo Teme "Brrancienue
apuQMETHIECKOTO BBIPAKCHHUS, 3aIMMCAHHOTO B
nocTdukcHou Gopme"

Ouepenu. Vcrionb3oBaHue ouepeu AJis
BPEMEHHOT'0 XpaHEHUS JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

38

39

40

41

42

epeBbs. Peannzanus aepesa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J|BonuHbIe (OMHApHBIE)
nepesssi. [loctpoenue nepesa ais 3a1aHHOTO
apru(MEeTHUECKOT0 BbIpaXKEHUS

[TpakTnyeckas paborta o Teme
"Ucnonp3oBanne EpEeBbEB JIJIs1 BHIYHCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

PekypcuBHbIe anroputmel 00Xo/a epesa.
Hcnons3oBaHue creka u ouepenu 1t 0oxona
Jepesa

PexypcuBHbIe anroputMel 00Xo/a JepeBna.
Hcnonp3oBaHue creka 1 ouepeau i o0xoaa
Jepesa

Anroputmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIBHOI'O OCTOBHOTO JIEPEBA
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O

rpaga

43

O6xon rpada B rmyouny. O6xox rpada B
IUPUHY




44

KonnuecTBo pasinuHbIX yTEH MEXIY
BEpIIMHAMUA OPUEHTHPOBAHHOTO
AIUKINYecKoro rpada

45

Anroput™m JlefKCTphl.

46

[IpakTuyeckas pabora o Teme "Brruncienne
JUIMHBI KpaTyaiIero myTu Mex,y BepLIMHAMU
rpada (anroputm JlelikcTpsr)"

47

AnroputMm ®noiiga—Yopuiamia

48

3amauu, peraeMbie ¢ TOMOIIBIO
JTMHAMHUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (QYHKIUN

49

50

51

52

53

[TpakTuueckas pabota no Teme "Brruncienue
PEKYPCUBHBIX (DYHKIIUI C TIOMOIIBIO
JTUHAMHYECKOTro MporpaMMupoBanus”

3aauu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOT0 MPOTPaMMHUPOBAHUS: TIOJCYET
KOJIMYECTBA BAPUAHTOB

[Tpaktuyeckas pabdora no teme "[loxcuér
KOJINYECTBA BAPUAHTOB C MIOMOIIBIO
JUHAMUYECKOT0 MPOrpaMMHUpOBaHUs"
3aauu, peraemMple ¢ TOMOIIBIO
JTMHAMAYECKOTO MPOTPaMMHUPOBAHHUS: 33]]a91
ONTUMU3ALNH

[TonaTue o mapaaurmMax nporpaMMHUpPOBaHHUS.
00630p A3BIKOB IPOrPaMMHUPOBAHHUS

54

[Tonsarue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUNU

55
56

OO0BeKThI U Knacchl. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3




[IpakTuyeckas pabora o Teme

57 "Hcnonp30BaHrEe TOTOBBIX KJIACCOB B 1 1
nporpamme”

58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO- 1
OpPUEHTHPOBAHHOI'O MOJX0/1a

59 [TpakTuueckas padota "Pa3paboTka HpO(':'TOfI 1 1
IPOTPaMMBI C UCIIOJIb30BaHUEM KIIACCOB
Wukancymsimus. [paktudeckas paboTa 1mo reme

60 "Pa3zpaboTka kiacca, UCIOJIb3YIOIIEro 1 0.5
WHKAICYJISIUI0"

61 Hacnenosanue. [Tomumopduzm 1

62 [TpakTuyeckas pa6'(')Ta no teme "Pa3paboTka 1 1
HEepapXUH KJIACCOB

63 Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM. 1
[TpoexTrpoBanue uHTEpPeiica monabp30BaTeNs

64 [TpoexTrpoBaHue uHTEpPeiica monbp30BaTeNs 1

65 Vcnonb30BaHue TOTOBBIX YIPABIIAEMBIX 1
AIIEMEHTOB JUTsI TOCTPOEHUs HHTepderica

66 [IpakTuueckas pabora no teme "Pa3paborka 1 1
IporpaMMsl ¢ TpaguueckuM uuTepdericom”

67 H3ydeHne BTOPOro si3b1ka MPOrpaMMHUPOBAHUS 1

68 W3yueHre BTOpOro s3bIKa IMPOTPAMMHUPOBAHHS 1

69 DTanbl KOMITBIOTEPHO-MAaTEeMaTHIECKOTO 1
MOJICJIMPOBAHUS
JluckpeTu3anus npyu MaTeMaTHYECKOM

70 MOJIEJINPOBAHUH HEITPEPBIBHBIX MPOLECCOB. 1
MojenupoBaHue IBHKEHUS

71 [IpakTuyeckas paborta o Teme 1 1
"MoaenupoBaHHe IBUKEHHS"
MogenupoBaHue OMOJIOTHYECKUX CUCTEM.

72 [IpakTuyeckas pabora o Teme 1 0.5

"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"




MareMmaTudeckue MOACIN B DOKOHOMHUKE.

73 1
BrraucianTenbHble SKCIEPUMEHTHI C MOACTISIMU
BeposraocTtasie monenu. [Ipaktuueckas

74 pabora no Teme "MUmuranmonHoe 1 05
MOJIeJTUPOBAHHUE C TOMOILIBI0 MeTo1a MoHTe-
Kapno"

75 KomMrmibroTrepHoe MOIETTMPOBAHUE CHCTEM 1
yIpaBIeHUS

76 O0paboTka pe3ynbTaToOB KCIIEPUMEHTA 1

7 TabmuuHbIie (pensSIMOHHbIC) Oa3bl JAHHBIX 1
[Touck, coprupoBKa U GUIBTPAIHS TaHHBIX.

78 3anpochl Ha BBIOOPKY JTaHHBIX. 3allpPOCHI € 1
napaMerpamu. BerauciisieMble MoJist B 3ampocax

79 [IpakTuyeckas padora o Teme "Pabora ¢ 1 1
roToBo# 0a30il 1aHHBIX"
Mmuorotabnauunbie 0a3bl JaHHBIX. THUIIBI CBSI3eH

80 MEX Ty TaOnuiaMu. BHENTHIHN KITroY. 1
[{enocTHOCTD 0a3bl JaHHBIX

81 [TpakTiueckas pabota mo Teme "PazpaboTka 1 1
MHOTr0Ta0JMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX 1

83 [IpakTuueckas pabora o Teme "3anpockl K 1 1
MHOTr0Ta0JIMYHON 0a3e JaHHbIX"

84 31k yripaBienus gaHasiMa SQL 1

85 [TpakTrueckas pabota no Teme "YnpasieHue 1 1
JIAHHBIMH C TIOMOIIIBIO s3b1ka SQL"

86 Hepensunonnsie 6a3bl JaHHBIX. DKCIEPTHHIE 1
CUCTEMBI

87 HHTepHeT-IpUioKeHus 1
[ToHsiTE O CepBEPHOI U KIIMEHTCKOW YacTsIX

88 caifta. TexHOIOTHs «KIIMEHT — CepBep», e& 1

JOCTOMHCTBA U HEJOCTATKU




89 OcHoBbl si3p1ka HTML 1

90 [IpakTuueckas padora no teme "Co3nanue 1 1
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHosbl si3p1ka HTML 1

92 OcHosbl si3p1ka HTML 1
[IpakTuueckas padora mo teme "Co3znanue

93 BEO-CTpaHMIIBI, BKIIOYAFOIICH 1 1
MYyJIbTUMEANNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIE0)"

94 OcHoBBI KacKagHbIX Tabmwi ctrieit (CSS) 1
[TpakTuueckas pabota no teme "OdopmieHue

95 CTPaHUIIBI C TOMOIIBIO KAaCKaIHBIX TaOJIHUIL 1 1
cruiein”

96 Cuenapuu Ha si3bike JavaScript 1

97 Cuenapuu Ha s3bike JavaScript 1

98 ®opmbl Ha BeO-CTpaHUIIE 1

99 [TpakTiueckas pabota mo Teme "Ob6paboTka 1 1
JaHHBIX popm"

100 Pa3smernienue BeO-caiiToB. Ycilyra XOCTUHTA. 1
3arpy3ka QailyioB Ha callT
Kanpuposanue. VcrpasieHne nepCreKTHBEL.

101 I'ucrorpamma. Koppekius ypoBHeH, 1
Koppeknus 1Bera. O0ecrBeYMBaHUE IBETHBIX
M300paKeHHIA
BBoj n300pakeHuii ¢ UCMOIB30BaHUEM
Pa3TUYHBIX TU(YPOBBIX YCTPOHCTR.

102 " 1 0.5
[IpaxTuueckas padora no Teme "O6paboTka
ndpoBbIx Gororpaduit”
Perymib. Pabora ¢ o6nactsamu. OunbTpsl.

103  IIpaktuueckas pabora no reme "Perymib 1 0.5

udpoBbIx Gororpaduit”




MHorocnoiiabie n300paxkeHusi. TeKCToBbIe

104 ciou. Macka ciosi. Kananel. Coxpanenue 1
BBIJICIIEHHON 00JIaCTH
[IpakTuyeckas pabora o Teme

105 . " 1 1

MHorocnoiiable H300pakeHUs

[ToaroToBka WILTFOCTpAIM 1JIs BeO-CalTOB.

106  Ilpaktmueckas paboTa 1o Teme 1 0.5
" AHUMHPOBaHHbBIE U300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamms 1
pPacCTpPOBBIX U300PAKEHHI

108 [IpakTuueckast pabora o Teme "BexTopHas 1 1
rpaguka"

109 [TpuHIMTIBI TOCTPOCHUS U PEIAKTUPOBAHUS 1
TpEXMEPHBIX MOJeNei

110 [Tpaktuyeckas pabora no teme "Coznanue 1 1
MPOCTHIX TPEXMEPHBIX Mojienen"

111 Cerounsle Monenu. MaTtepuaisl 1

112 [IpakTuueckas pabora no teme "CerouHble 1 1
Mozenn"

113 MojenupoBaHie HCTOYHUKOB OCBEIIECHUS. 1
Kamepsbi

114  Ilpaktuueckas padota rno teme "Pennepunr" 1 1

115 AnutuBHBIE TeXHOJOTUU (3D-nipuHTEpHI) 1

116 [TonsaTre o BUPTYaIbHOMN pealbHOCTH U 1
JIONTOJTHEHHOW PEaJbHOCTH

117 Pe3epBHOE Bpems 1

118  PesepBHOE Bpems 1

119  PesepBHOE Bpems 1

120  PesepBHOE Bpems 1

121  PesepBHOE Bpems 1

122 PesepBHOE Bpems 1




123 PesepBHOE Bpems 1
124 PesepBHOE BpeMms 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  PesepBHoOe Bpems 1
134  PesepBHOE Bpems 1
135  PesepBHOE Bpems 1
136  PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHMS

1.

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

3namv (nonumams)

11

[TonrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (DYHKIIMOHHPOBAHUS
COBPEMCHHBIX CTAllMOHAPHBIX U MOOHIIBHBIX KOMIIBIOTEPOB; TEHICHIIUN
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH; BJIaJICHUE HABBIKAMHU PAOOTHI C
ONEPAIMOHHBIMH CHCTEMaMH ¥ OCHOBHBIMH BHJaMH IPOTPAMMHOIO
obecrnieueHus I perieHus yueOHbBIX 3a/1a4 110 BRIOPAHHOH CIIeIMaTN3aIlluu

1.2

1.3

Hanuuue mnpeacraBieHuit o 0a30BbIX MNPUHIMIAX OpPraHU3allUd U
(YHKLIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel

[ToHnMaHKe OCHOBHBIX NPHUHLMIIOB JUCKPETU3ALMM PA3IMYHBIX BHJIOB
uH(popManuu

1.4

[Tonnmanue 0a30BBIX aITOPUTMOB OOPaOOTKHM YHCIOBOH M TEKCTOBOM
uHpopMauuu (3almuch 4YMCel B IO3ULIUOHHOW CHCTEME CUHCIIECHUS,
JIEITMMOCTh LIEJIbIX YMCEN; HaXO0KICHHE BCEX IIPOCTHIX YHMCEN B 3aJaHHOM
JyanasoHe; 00pa0OTKa MHOrOpaspsiIHBIX  LENbIX 4YHCed, aHalu3
CUMBOJIbHBIX CTPOK U APYTUX), AJITOPUTMOB ITIOMCKA U COPTUPOBKU

1.5

1.6

1.7

3HaHne (QYHKIHOHAIBHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEICTB
cpensl pa3paboTKu

Brnanenue OCHOBHBIMU CBEIEHUSIMH O 0a3ax [aHHBIX, UX CTPYKType,
CpeICTBaX CO3aHus U paboThl C HUMH

[ToHnMaHne BO3MOXKHOCTEH U OTpaHUYEHUH TEXHOJIOTUN MCKYCCTBEHHOTO
HHTCJUICKTAa B Pa3JIMYHBIX O6J'IaCT5[X; HaJIN4ue Hpe)ICTaBHeHI/Iﬁ 00
UCMOJb30BaHUM  WMHGOPMALIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHalbHbIX chepax

1.8

2.1

2.2

Branenue TeopeTMYECKMM anmaparoM, IO3BOJSIOIIMM —OCYLIECTBIAThH
[IPEACTABIICHUE 3aJaHHOTO HATypalbHOI'O 4YHUCJIa B Pa3iIMYHBIX CHUCTEMAax
CUMCIICHUS; BBIIOJIHATH NPEoOpa3OBaHUsl JIOTUYECKHX  BBIPAKEHUH,
UCTOJb3Yysl 3aKOHBI anreOpbl JIOTWKM; ONpPENeNATh KpaTdyalliuii MyTh BO
B3BEIIEHHOM rIpade ¥ KOJIMYECTBO IMyTed MEXIy BepLIMHAMU
OpPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga

Ymemo

YMeHHe HCIOoNIb30BaTh KOMIBIOTEPHO-MATEeMAaTUUECKUE MOJENU s
aHajgn3a OOBEKTOB M MPOIIECCOB: (POPMYIHMPOBATH 1I€TH MOACIUPOBAHUS,
BBITIONHATh AHANU3 PE3yJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJICTHPOBAHUS;
OIICHUBATh a/ICKBATHOCTH MOJIEIIA MOJICTTHPYEMOMY OOBEKTY HITH IIPOIIECCy;
MIPEJICTABIISITh PE3YIbTAaThl MOJACTUPOBAHUS B HATIISTHOM BUJIE

VYMenue kinaccuuuUpoBaTh OCHOBHBIE 3a/adydl  aHajiu3a JIaHHBIX
(mporuo3upoBaHue, Kiaccu(ukanys, KacTepusalus, aHaJIu3 OTKIOHEHUH ),
MOHMMATh IOCJIEI0BAaTENIbHOCTh PEIICHUs 3ajjady aHajlu3a JaHHBIX: cOOp
MEPBUYHBIX JIAaHHBIX, OYMCTKA U OIEHKA Ka4eCTBa JIaHHBIX, BBIOOP U (WITH)
MIOCTPOCHHUE MOJIENH, MpeoOpa3oBaHHe aHHBIX, BU3YyaJIM3allsl JaHHBIX,
MHTEPIIPETALMSI PE3YJIBTATOB




2.3

YMmenue onpenensits UHGOpMaIMOHHBII 00BEM TEKCTOBBIX, IpaUUeCKUuX U
3BYKOBBIX JIaHHBIX IPHU 3aJaHHBIX IapaMeTpax AWCKPETH3alHu. YMEHHE
OTIpeNeNATh CPETHIOI0 CKOPOCTh NEpeaayl IaHHBIX, OLICHUBATh N3MEHEHUE
BPEMEHH Iepeiavyy IIPU U3MEHEHUH MH(OPMALMOHHOTO 00bEMA TaHHBIX U
XapaKTepUCTHUK KaHaJa CBS3U

2.4

2.5

YMeHue CTpouTh KOJZ, OO0ECNeUMBAIOUIMA HAMMEHBUIYI0 BO3MOXKHYIO
CPEIHION0 JUIMHY COOOLIEHHS TPU N3BECTHON YaCTOTE CUMBOJIOB

VYMeHune ucIob30BaTh IIpu pEIICHUH 3a1a4 CBOMCTBaA HOSI/II_[I/IOHHOI\/'I 3alucu
YHUCCJI, AJITOPUTMBI IMMOCTPOCHUA 3allMCHU YUCJIa B IMO3UIIMOHHON CHCTEME
CUHUCIICHUA C 3aJJaHHbBIM OCHOBAaHUMEM W IIOCTPOCHHUA 4YHUCIIA IIO CTPOKE,
coaepmameﬁ 3alKCh ATOr0 YHCIa B MO3UIMOHHON CHCTEME CUMCICHHUS C
3aJaHHBIM OCHOBAaHUEM; YMCHHUEC BBIIIOJIHATH apI/I(l)MCTI/ILIeCKI/IC ornecpanru B
MNO3MIMOHHBIX CUCTEMAX CUMCICHUA

2.6

2.7

2.8

YMenue CTPOUTL  JIOTUYCCKOC  BBIPAXKCHUC B JIU3BIOHKTUBHON U
KOHBIOHKTUBHOU HOpMaJIbHBIX (1)OpMaX 10 3aJIaHHOM Ta6n1/1ue HNCTHHHOCTH,
HUCCICI0BATHh 00J1acTh HCTUHHOCTHU BbICKa3bIBaHUA, COACpIKAIICTO
MEPEMCHHBIC; pCIIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHU A

YMeHue penath anropuTMUYECKe 3a/1a4H, CBsI3aHHbIE ¢ aHAIN30M TpadoB
(3a1auu MOCTPOEHMSI ONTHUMAJIBLHOTO IYTH MEXAY BepHIMHaMu Tpada,
ONpeeNieHUs KOJMYECTBA pPa3jIMYHbIX IyTe MEXIy BepLIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

YMeHHE UCIOIB30BaTh AECPEBbs IIPU aHAIU3E U MIOCTPOECHUU KOIOB U JUIA
NpeCTaBICHNUS apU(PMETUUECKIX BBIPAKCHNUH, TPH PEIICHUH 3a]1a4 TIOMCKA
U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO UIPHI 0 3aJaHHOMY AJIITOPUTMY;
pa3padaTbiBaTh 1 0OOCHOBHIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

2.10

YMmenune AHAJIM3UPOBATL  AJIIOPUTMBI €  HUCIIOJIB30BAHUCM Ta6JII/III
TPACCUPOBKHU; OIPCACIIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJTHCHHA HCECJIOXKHBIX MNPOIrpaMM, BKIIIOYAIOMIUX IUKJIIbI, BECTBJICHUA U
noAIIporpaMmsal, IpHU 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue onpenensaTh COKHOCTh H3y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cymMMUpOBaHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa, NepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOWCK) M MPUBOJAUTH TMPUMEPHI HECKOJIbKUX
aJTOPUTMOB Pa3HOU CIIOAKHOCTH JJISl PEUIEHUS OJTHOM 3a7a4u
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Brnajenne yHUBEpCaIbHBIM S3BIKOM ITPOTPAMMHUPOBAHHMS BBICOKOTO YPOBHS
(IMackans, Python, Java, C++, C#), npeacraBieHHsIMA O 0a30BBIX THIAX
JMAHHBIX W CTPYKTypax JaHHBIX; yMEHHWE HCIIOJIb30BaTh OCHOBHBIC
VOPaBISIONUE  KOHCTPYKIUU; YMEHHE  OCYIIECTBIATH  aHaIH3
MIPEUIOKEHHON TIPOTPAMMBI: ONPEACISATh PE3YIbTaThl pA0OTHI MPOTPAMMEI
IpU 33JaHHBIX HMCXOJHBIX JAHHBIX; OMpPENeNsATh, NMPU KAKUX HCXOJIHBIX
JTAHHBIX BO3MOYKHO TOJIYICHUE YKA3aHHBIX PE3YJIbTaTOB; BBISBIISATE TaHHBIC,
KOTOPBIE MOT'YT MPUBECTH K OIIUOKE B paboTe MPOrpaMMsbl; HopMyIHpoOBaTh
MIPEIOKEHUS TI0 YIYUYIICHHIO IIPOTPAaMMHOT0 KOJla

2.12

YMeHue peanu3oBbIBaTH HA  BBHIOpAaHHOM s W3YYCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUTIOBBIE AITOPUTMBI 00pAOOTKH YHCEN, YUCTOBBIX TOCIEA0BATEIHHOCTEHN 1
MacCHBOB: TIPEJICTABJICHUE YKCIIa B BHIe HAOOpa MPOCTHIX COMHOKUTEIIEH;
HAXO0XICHUE MaKCUMAIbHON (MUHUMATBHOMN) (Pl HATYPaTbHOTO YHCIIA,
3allMCAHHOTO B CUCTEME CUHCIICHUSI C OCHOBAHHMEM, HE TpeBbImatomum 10;
BBIUKCIICHHE OOOOIIEHHBIX XapaKTePUCTHK JJIEMEHTOB MAacCCHBa WIHU




YHUCJIOBOW  IOCIEAOBATEIBHOCTH (CyMMBI, IIPOM3BENEHUS CPEIHETO
apu(METHYECKOro, MHUHMMAJIbHOIO M  MaKCUMAaJbHOTO  3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIUX 3aJaHHOMY YCIIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBA; YMEHHUE MCIOJIb30BaThb B IMPOrPAMMAX
JIAaHHBIE pPa3JIMYHBIX THUIIOB C YYETOM OIpAaHMYEHUM Ha JUana3oH MX
BO3MO>KHBIX 3HAYEHHUH, IPUMEHATH ITPHU PELICHUH 3a1a4 CTPYKTYPbI JaHHBIX
(crivcku, ciaoBapu, CTEKH, OYEpPEAH, JEPEBbs); IPUMEHATh CTaHIAPTHBIE U
COOCTBEHHBIE HNOJIPOrpaMMBbl ii OOpaOOTKM YHCIOBBIX JAHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH Pa3zpadOoTKe MporpaMm OUOIMOTEKH
MOAIIPOrPaMM; YMEHHUE UCIIONIb30BaTh CPEICTBA OTIIAJKH [IPOTPaMM B Cpelie
IIPOrpaMMHUPOBaHUs

YMeHue  UCHONb30BaTh  JJICKTPOHHBIE — TAaOMUIBI IS aHalIM3a,
MPEACTABICHUS U OOpabOTKHM AaHHBIX (BKJIOYAas BBIOOP ONTHMAJIBHOTO

2.13 pelieHus, Toa00p JMHUU TPEHAA, PEIICHUE 3a/Jad MPOTHO3WPOBAHUSA);
YMEHHUE KCIOJIb30BaTh TaOJIMYHbIC (PESAIMOHHBIE) 0a3bl JaHHBIX U
CIIPABOYHBIC CHCTEMBI
YMeHue OpraHu30BBIBATH JMYHOE HWH(OPMAIMOHHOE IPOCTPAHCTBO C

214 UCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB IHU(PPOBBIX TEXHOJIOTUI; TOHUMAHUE

BO3MOYKHOCTEH U(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IIU(PPOBBIX
00pa30BaTeNIbHBIX CEPBUCOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

Kon
1

11O TH®OPMATUKE

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
[Mudposasi rpaMOTHOCTH

1.1

OCHOBHBIE TEH/ICHIIMH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
BbIUKCIIeHH. MHOTONpOIIECCOpPHBIE cCUCTeMBI. PacnipeienéHHbIe BEIUNCIUTENbHBIC
CUCTEeMBI 1 00pabOoTKa OOJBIINX JAHHBIX

1.2

1.3

1.4

[IpuHUMIBI TOCTPOEHUS M aNMapaTHbIE KOMIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npotokoiibl. Cetb UHTEpHET. Anpecanus B cetu MaTtepHet. [IpoTokosibl
creka TCP/IP. Cucrema momenubsix uMmEH. Pasnenenue IP-cetm Ha moacetu ¢
MTOMOIIBI0 MACOK MOJICeTen

daitnoBas cucrema. Ilouck B dainoBoit cucteme. [IpUHIMIBI pasMemmeHus U
MMEHOBaHMS (ailyioB B HOATOBpeMEeHHON namsaTH. [11abnoHbI s ommcaHus TPy
(aiinon

CkopocTp  mepefayd  JAaHHBIX.  3aBUCUMOCTb  BPEMEHM  Iepefaud  oOT
MH()OPMAMOHHOTO 00BEMA TAHHBIX U XaPaKTEPHUCTUK KaHAJA CBSI3U

1.5

HIudppoBanue naHHbiXx. CUMMETpUYHbIE U HecMMMeTpuuHble HM(phl. [Iudpsr
npoctoii 3amensl. Ludp Lesaps. Hudp Buxenepa. Anroputm mmdpoBanust RSA

1.6

Konpl, mo3Bossitoniie oOHApy:KUBaTh U UCIPABIATh OMIMOKH, BO3HUKAIOLIUE TIPH
nepenade AaHHbBIX. Paccrosnue Xsmmuura. KoaupoBaHue ¢ MOBTOpEHHEM OWTOB.
Kol XoMmmuHra

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JIBon4HOe KonupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJBL. [lekonupoBaHue
COOOIIEHNH, 3alUCaHHBIX C TOMOIIbI0 HEPaBHOMEPHBIX KOJOB. YcioBue PaHo.
IlocTpoeHre OIHO3HAYHO AEKOAUPYEMBIX KOJOB € IIOMOILIBIO IE€pEBa

2.2

2.3

Teopernueckre NoaXobl K OLIEHKE KonyecTBa HH(opManuu. ETuHUIBI n13MepeHust
KonuyectBa HHGpopManMu. AJ(QaBUTHBIA TMOAXOJ K OLEHKE KOJUYeCTBa
nHpopmanuu. 3aKoH aaguTUBHOCTH HHPopMmaruu. @opmyna Xapriau. Madpopmanus
u BepossTHOCTh. Dopmyna IlleHHOHa

Cucrtemsl cunciienus. Pa3BépHyTas 3amuch HEIbIX U IPOOHBIX YUCEN B TTO3UITMOHHOM
cucreme curcienus. CBONCTBA MO3UIIMOHHON 3alMCH YKCIa: KOJIHMYECTBO IU(p B
3aIucCu, NprUu3HaK ACJIUMOCTHU YHCJIa HA OCHOBAHWEC CUCTCMbI CHHUCJIICHUA. AJ'IFOpI/ITM
MepeBo/ia eoro Yucia u3 P-nYHON CUCTEMBI CUHCIICHHS B IECATUYHYIO. AJITOPUTM
nepeBojia KOHEUHOM P-uuHOM NpoOu B NECATHUHYIO. AJITOPUTM TepeBOja IEJI0ro
gyucla M3 JECATUYHOW CHUCTeMbl cuucieHuss B P-uunyro. [lepeBon koHeuHOI
JeCcSITUUHON Apodu B P-nuHyro. /[BomuHas, BOCbMEpHYHAs M IIECTHAALATEpUUHAS
CUCTeMBl CYUMCIICHHS, CBSI3b MEXKIy HHUMHU. ApupMeTHYEeCKHe OIepalud B
IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUSA

2.4

2.5

2.6

TpOI/IqHaH YpaBHOBCUICHHAaA CUCTEMA CUHHCJIICHUA. HBOI/I‘—IHO‘)I@C?ITPI‘—IH&?I cucremMma
CUHUCIICHUA

Komuposanue tekcroB. Koguposka ASCIIl. OnnoOaiitabie koaupoBku. CTaHmapT
UNICODE. Kommpoka UTF-8. Omnpenenerane wuHGOPMAIMOHHOTO 00BEMA
TEKCTOBBIX COOOLICHUN

KonupoBanue uzoOpaxkenuii. OneHka HHPOPMALMOHHOTO 00bEMa IpadUUyecKUx
JAHHBIX TpPU 33JaHHBIX pa3pelleHHH M TIyOuHe KoaupoBaHus LBeTa. L[BeToBbie
monenu. KomupoBanue 3Byka. OueHka HH()OpPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX NPU 33JaHHBIX YaCTOTE TUCKPETU3ALUHU U Pa3psAHOCTH KOJIMPOBAHUS




2.7

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTeNbHBIE  (POPMBI
(npenukathl). KBaHTOPHI CYIIIECTBOBAHUS i BCEOOIITHOCTH.

Jlornyeckue omnepauud. TaOmuipl HCTUHHOCTH. Jlormueckue  BbIpaKEHUSI.
Jlornueckue ToxxaecTBa. Jlornyeckue onepamnuu u ornepanuy HaJ MHOXKECTBAMH.
3akoHBl  anreOpbl  JIOTUKW. OKBUBAJICHTHBIE IPEOOpPa30OBaHUS  JIOTUYECKUX
BbIpakeHUil. Jlornueckue ypaBHEHUS U CUCTEMbl ypaBHEHUH.

Jlornyeckue GyHKIIUHN. 3aBUCIMOCTb KOJTMYECTBA BO3MOKHBIX JIOTHUECKUX (DYHKITHI
OT KOJIMYECTBa apTryMEHTOB.

Kanonunyeckue OpMbI TOTHYECKUX BBIPAKECHHHA

2.8

2.9

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI, AJITOPUTMBI
HX IIOCTPOCHUA 110 Ta6J'H/II_IC HCTHUHHOCTHU

Jlornueckue 21eMEeHTBI B cocraBe Komnbilorepa. Tpurrep.  Cymmarop.
MHoropaspsaasbsii cymmarop. IloctpoeHne cxem Ha JIOTHYECKMX 3JIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIP@KCHHMIO. 3aIllUCh JIOTHYECKOTO BBIPAXKEHUSA 110
JIOTUYECKOU CXEME

2.10
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2.12

2.13

2.14

2.15

2.16

3.1

Mopnenn u wmoaenupoBanue. llenu wmoaenupoBaHusl. AJEKBaTHOCTb MOJIENH
MOJISIUPYEMOMY OOBEKTY WK Tiporieccy. DopManu3anus MpUKIAIHbIX 3a/1a4.
[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BHUJAEC, YAOOHOM JUISI BOCHPHUSATHS
yemoBeKoM. ['paduyeckoe mpencTaBlIeHue JTaHHbBIX (CXEMBbI, TaOIHIIbI, TpauKn).

[Ipencrasnenune neabIX YUCEN B MaMATH KOMITbIOTepa. OTpaHUYEHHOCTh JUara3oHa
Yyycesl MPU OTPaHUYCHUH KOJUYeCTBa pa3psnoB. llepenonHenue pa3psaHON CETKU.
be33HakoBbIC M 3HAKOBBIC IaHHBIC. 3HAKOBBIN OMT. JIBOMYHBIH JOMOJIHUTEIBHBIN KO/
OTPUIATEIbHBIX YHCEII.

[ToGuToBBIE TOrMYecKue onepanuu. Jlornueckuit, apuMeTHIeCKUN M HUKITMIECKUI
casury. [IudpoBanue ¢ momoIpo MOOKUTOBOM orneparun «uckaovaromee NIy

[IpencraBneHue BELIECTBEHHBIX YMCEN B MAMATH KOMIbIOTEpa. 3HAayallas 4acTb U
nopsAI0K uucia. /{nana3zoH 3HaueHUM BellecTBEHHbIX yucell. [IpobieMbl XpaHeHUs
BEUICCTBEHHBIX YHCEN, CBA3aHHBIE C OrPAHMUYEHUEM KOJIMYECTBA PaA3PAIOB.
BreinonHenue onepanuii ¢ BELIECTBEHHBIMU YMCIaMH, HAaKOIUIEHHE OLIMOOK IpH
BBIUUCIICHUSIX

I'padsl. OcHoBHBIE MOHATHA. Byl rpados. Onucanue rpadoB ¢ MOMOILBIO MaTPUI]
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTHU. PelleHne aaropuTMu4ecKux
3aJa4, CBSI3aHHBIX C aHAJIM30M IpadoB (IMOCTPOCHHE ONTUMAIBLHOIO MYTH MEXIY
BEpIIMHAMU rpada, orpeaeaeHIe KOIMUeCTBa Pa3INuHbIX yTe MeX /1y BepIIMHAMU
OPHEHTUPOBAHHOI'O ALIMKIIMYECKOTro rpada)

HepeBbsi. bunapnoe nepeo. JlepeBbst mnoucka. CrnocoObl 00xoia Jepesa.
[IpencraBnenure apu@MeTHUECKUX BBIpaXKEHUH B BHUAE JepeBa. McmonbzoBanue
rpadoB U 1epPEBbEB TP OMHMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOLIETO MUPA

JIMCKpeTHbIE MIPbI JIBYX WUIPOKOB ¢ MoyiHOW MH(popmanuel. IloctpoeHue nepesa
nepebopa BapuaHTOB, ONHMCAHHWE CTpaTerMd Wrpsl B TaOIWYHOU  (QopMe.
BbIUrphIlIHEIE U IPOUTPBIIIHBIE TO3ULIMU. BRIMIpHIIIHbIE CTpaTeErun

CpencTBa MCKYCCTBEHHOI'O MHTEIJIEKTa. MeHTHuUKanus U MOUCK M300pakKeHUH,
pacrnio3HaBaHue JML. lcronb30oBaHME METOAOB MCKYCCTBEHHOTO HHTEIIEKTA B
oOyuaromux cucremax. Vcrnonb3oBaHne METOIOB UCKYCCTBEHHOTO MHTEIIEKTa B
pobororexnuke. Uurepuer Bemeil. Helfiponnsle cetu

AJTOpUTMBI M TPOrpaMMHUPOBAHUE

dopmanuzanus NOHATHS anroputMa. MamumHa TpeHOpUHra Kak YHHUBEpCAJIbHAs
MOJIEIIb BEIYUCIIEHUN




3.2

Or1eHKa CIIO)KHOCTH BBIYMCIEHUH. Bpems paboThl 1 00BEM UCTIONB3YeMOl MaMsTH,
UX 3aBHCUMOCTH OT pa3Mepa HCXOAHBIX AaHHBIX. OILIEHKa aCUMITOTHYECKON
CIIO)KHOCTH QJIITOPUTMOB. ANITOPUTMBI MOJTUHOMHUAIBHON CI0XHOCTU. [lepebopHbie
anroputMsl. [IpuMepsl pa3MyHBIX AITOPUTMOB PELICHMS OJHOM 3aladd, KOTOpbIE
UMEIOT PA3IIMYHYIO CI0KHOCTb

3.3

OmnpeneneHre BO3MOXHBIX —pE3yJbTaTOB PAadOTHl MPOCTEHUIINX —aAJITOPUTMOB
YIPABIEHUS MWCIOJHUTEISIMU W BBIUMCIHUTEIBHBIX anropuTMoB. OrpenencHue
MCXO/IHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMblil pe3ybTar

3.4

Anroput™Mbl  00pa0OTKH HATYpaJlbHBIX YHCEN, 3alMUCAaHHBIX B TO3HIIMOHHBIX
CHCTEMaxX CUMCIICHUS: pa30MeHUE 3aIMCH YMCIIa Ha OTJCNIbHBIC IIU(PBI, HAXOXKICHUE
CyMMBI W TpOU3BeNCHUS LU(Dp, HAXOXKICHUE MAKCUMAIBHON (MUHHMAIBLHOM)
nudpsr.

[IpencraBnenne uymcna B BuAe HAOOpa TPOCTBIX COMHOXKHUTENCH. AJTOPUTM
OBICTPOTrO BO3BEIEHUS B CTEIeHb. [IOMCK MPOCTHIX YKMCEN B 33JaHHOM JHAaNa3oHe C
MTOMOIIBIO AITOPUTMA «pereTo DpaTochenar

3.5

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a41 JITMHHON apu(MEeTHKA

3.6

3.7

SI3pik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunsl JaHHBIX:
1[eJI0YHMCIICHHBIC, BEIIECTBEHHbIE, CHMBOJIbHEIE, JIoTnueckue. BerBnenus. CrnoxxHbie
ycnoBus. Lukiel ¢ ycioBueM. L{UKIIbI 0 IEpEMEHHOM.

OO0paboTka maHHBIX, XpaHAmMXcs B ¢aitnax. TexkcTtoBele W OBOWYHBIE (HAIIbL.
daiinoBsie nepeMeHHsble ((haiiaoBbie ykazaTtenu). Urenue u3 ¢aiina. 3anuce B aii.
Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmer (TpoieAypsl U PYHKITHH).
Hcnonb3oBaHue cTaHAapTHON OMOIMOTEKH S3bIKAa IPOrPAMMUPOBAHUS

Pexypcusi. PexypcuBnble mnpouenypsl ¥ (yHkuuu. HMcmonb3oBaHue creka Ui
OpraHu3aIi PeKYPCUBHBIX BHI30BOB

3.8

UYucnennsle Meronpl. TouHoe u npuOmMKEHHOE pelieHusl 3afaud. YucieHHoe
pellieHre YpaBHEHMH C TOMOIIbI0 MoJ00pa mnapamerpa. UHCIEHHBIE METOAbBI
pelleHrs ypaBHEHMH: MeToj mepedopa, METOA  IMOJOBHMHHOIO  JEJIEHUS.
[TpubnuxEHHOE BBIUMCIIEHUE JUIMH KPUBBIX. BbluncieHue momanei ¢uryp c
MTOMOUIBI0 YHUCJIEHHBIX METO/O0B (METOJ MpPSMOYTOJIbHUKOB, METOJ Tpareuuit).
ITouck wmakcumyma (MHHUMYMa) GYHKIMM OJHOH NEpPEMEHHOH METOAOM
MIOJIOBUHHOTO JIETICHHUSI

3.9

ObpaboTka CHUMBOJIbHBIX JTAHHBIX. Bcerpoennbie GyHKIIIHN SI3bIKa
IPOrpaMMUPOBaHUS 1 0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJICYET KOJIMUYECTBA MOSABIECHUI CUMBOJIA B CTPOKE, pa30OreHue
CTPOKHM Ha CIJIOBa IO MPOOETbHBIM CHMBOJIAM, MOMCK MOACTPOKU BHYTPU JAHHOU
CTPOKH, 3aME€Ha HAJIEHHOMN MOJCTPOKH Ha JIPYryro CTPOKy. ['eHepanus Bcex CIOB B
HEKOTOpOM  aidaBuTe,  YAOBJIETBOPSAIOLUIMX  33JaHHBIM  OTPAHUYEHUSM.
[IpeoOpazoBanue uncia B CHMBOJBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsl 1 IOCJI€10BaTENbHOCTH YKcell. Boranciaenne 0000IIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WJIM YHMCJIOBOM MOCIEIOBATENILHOCTU (CyMMBI, IPOU3BEACHUS,
CpeqHero apu(pMeTuyecKoro, MHHHMAJIbHOTO M MAaKCHUMAaJlbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJlaHHOMY YCJIOBHUIO). JIMHEHHBIH
MOMCK 33JJaHHOT0 3HAYEHHs B MacCHBE. AJITOPUTMBI pabOTHI € 3JIEMEHTaMH MacCHBa
C OJHOKpaTHBIM NpOocMOTpoM MaccuBa. CoOpTHpPOBKAa OZHOMEPHOIO MAacCHBA.
[IpocTeie MeTONbI COPTUPOBKU (METOA IMy3blpbKa, METOJl BbIOOpA, COPTHUPOBKA
BcTaBkamu). CoOpTHpOBKa CIUSHUEM. BbIcTpas copTHpoBKa MaccuBa (aJropuTm
QuickSort). JIBon4HbIi TOUCK B OTCOPTHPOBAHHOM MacCCHUBE




3.11

JIByMepHBbIE MAacCUBBI (MaTpUIlbl). AITOPUTMBI 00paOOTKU TBYMEPHBIX MAaCCHBOB:
3all0JIHEHUE JIByMEPHOI'O YHCJIOBOIO MAacCHBa IO 3a/JaHHBIM IpaBWiIaM, IOMUCK
3JIEMEHTA B JBYMEPHOM MACCUBE, BBIUHUCICHHE MAKCUMyMa (MHHMMYMa) U CYMMBI
3JIEMEHTOB JIByMEPHOI'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJOLIOB JBYMEPHOTO
MaccHUBa

3.12

3.13

3.14

CrnoBapu (accolaTUBHBIE MAacCHBBI, O0TOOpaxeHus). Xoui-radbmauipsl. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBAPS JJIS 3aJaHHOTO TEKCTa

Crekn. AHanmM3 TOPaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHUS.  Brprumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.
Ouepenu. Vicnionp3oBanne ouepean sl BDeMEHHOTO XpaHEeHUS! TaHHBIX

Anroputmbl  Ha rpadax. IlocTpoeHne MHUHMMaJIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAaHHOTO rpada. KoiamuecTBO pazauyuHBIX
yTed MeXay BepLIMHAMU OPHUEHTUPOBAHHOI'O ALMKIMYECKOro rpaga. AIroputm
JlenkcTphl

3.15

3.16

3.17

JepeBps. Peanuzanmst nepeBa C IOMOLIBIO CCBUIOYHBIX CTPYKTYp. /JlBOMYHBIE
(Ounapusbie) nepeBbs. I[locTpoeHue nepeBa Juisl 3aJaHHOIO apU(PMETHYECKOTO
BbIpakeHUs. PexkypcuBHble anroputMbel oOxona nepeBa. Vcmonb3oBaHue creka u
ouepeau i 00X0/a AepeBa

JluHamMuueckoe MporpaMMHpPOBAaHUE KaK METOJ PEIIEHUs 3aJad C COXpPaHEHHEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3aJaud, pPEIIaeMble C IOMOIIbI JHUHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BBIYHCICHUE DPEKYPCHUBHBIX (YHKIUH, MOACYET KOIUYECTBA
BapHUaHTOB, 337a4l ONTHUMHU3ALUU

[TonsiTre 06 00BEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa u MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHanu3. Pazpaborka
MporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO mojaxona. HMHkancymsius,
HaclieI0BaHKe, TOIUMOphU3M

WNHpopmalinoHHbIE TEXHOJIOTUH

4.1

Ananu3 naHHbiX. OCHOBHBIC 3a/laud  aHajdu3a JIaHHBIX: TPOTHO3UPOBAHHE,
knaccuuKanus, KiacTepusalus, aHanu3 OoTkiIoHeHu#. [locnenoBaTenbHOCTh
pelICHUA 3aJa4 aHajln3a AdaHHBIX!: C60p NEPBUYHBIX AJAaHHBIX, OYHMCTKA M OLCHKA
KauecTBa JAHHBIX, BHIOOP M (MJIM) MOCTPOEHUE MOJENH, MPeoOpa3oBaHue JaHHBIX,
BU3yaJIM3alMsl JAHHBIX, MHTEPIpETans pe3yapTaroB. [IporpamMMHbIe cpeacTa u
WNuTepHeT-cepBUCH Uit 00pabOTKM U MpEACTaBIEHUs NaHHBIX. bonbiine naHHbBIE.
Marunnoe oOyueHue

4.2

AHanu3 JaHHBIX C TOMOIIIBIO 3JIEKTPOHHBIX TAaOIUIL. BrIuncienrne cyMMbl, CpeHEro
apu(pMeTHyecKkoro,  HauOOJbIIEro  (HAUMEHBLIET0)  3HAUEHWs  JUara3oHa.
Bbruucnenne ko3dduuumenta Koppensuuud ABYX psAAoB JaHHBIX. [locTpoeHue
CTOJI0YATHIX, TUHEHUATHIX U KPYroBbIX quarpamm. [locrpoenne rpadukoB GyHKIMMA.
[TonGop nuHUM TpeHAa, peUIeHHe 3ajad NpOrHO3MpoBaHus. Pemenue 3amay
ONTHMHU3ALMHU C TOMOIIBIO 3JIEKTPOHHBIX TaOIHUI]

4.3

4.4

Jluckperusanus Npyu MaTeMaTHYeCKOM MOJIEIMPOBAHUHN HEMPEPBIBHBIX MPOLIECCOB.
MogenupoBanue  JIBWKEHUSA.  MojenupoBaHue  OMOJOTMYECKHX  CHCTEM.
Matematuueckue MOJEIW B SKOHOMHKE. BBIUHCIMTENbHBIE 3KCHEPUMEHTHI C
monenssMu.  OOpaboTka pe3yabTaToB AKCIEPUMEHTa. MeToJl HaMMEHBIINX
KBa/ipaToB. OlLEHKa YUCIIOBBIX apaMeTPOB MOJIETUPYEMBIX OOBEKTOB U MPOIIECCOB.
BoccTaHoBieHne 3aBUCMMOCTEN IO PE3yJIbTaTaM KCIEPUMEHTA

BepositHocTHBIE MOAenn. MeToasl MonTe-Kapiio. UMuTannonHoe MoeIMpoBaHue.
CucreMbl MaccoBOTO 00CITYKUBAHHUS




4.5

Tabnuunble (pensauuoHHbIe) 6a3bl JaHHBIX. Tablnila — MpeCTaBIeHNEe CBEACHH 00
OAHOTHIHEIX 00bekTax. Ilone, 3amuchk. Kimrou Tabmauimel. Pabora ¢ roroBoi 0a3oi
TaHHBIX. 3armonHeHue 0a3pl MaHHBIX. [[OMCK, COpTUPOBKA U (UIBTpAIUS JaHHBIX.
3anpockl Ha BBIOOPKY AaHHBIX. 3alpoChl C MapaMeTpaMu. BeluucisieMbie MoJis B
3amnpocax.

MHoroTtabiau4nble 6a3bl JaHHBIX. THITBI CBA3EH MEX Ty TaOauIaMy. BHeTHUN KoY.
[{enocTHOCTB 0a3bl JaHHBIX. 3aNIPOCHI K MHOTOTAOIUYHBIM 0a3aM JaHHBIX

4.6

TexcroBslii mponeccop. CpencTsa MOKUCKa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JTOKyMeHTHl. CHocku, ornaBieHue. IIpaBumia
IIUTHUPOBAHUS HICTOYHUKOB U opopmiieHns 6uOmuorpaguyeckix CCbUIOK
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