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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpopmaTtuke (yriayOiaEHHBIM YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3ynbTraraM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeacraBieHHbx B ®I'OC COO, a Takxke ¢denepaibHOi padoyeit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYaIOIIUXCS CpPEICTBaMU
yuebHoro mpeamera «Wudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiep KaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeiseT pacupeieieHUE ero
1o kinaccaM (rogam M3y4yeHus), Jaé€T MPUMEPHOE pacHpeeieHne yueOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
IIOCJIENOBATEIBHOCTh ~ MX  M3Y4YEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4yeOHOro Ipolecca, BO3pPACTHBIX
0COOEHHOCTEN 00yUaroIUXC.

[Iporpamma o uHpopmMaTHKe ONpeneseT KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jiisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPIKATEJIBHOIO HAIOJHEHUs Pa3sHOr0 BHUJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTalH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyapCTBEHHOM UTOTOBOM atrectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIECTCS
OCHOBOM Il COCTaBJIEHHWS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO MJIaHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30oBaHUU OTPAKAET:

CYIIHOCTh HMH(MOPMATUKH KaK HAYYHOM JUCHUIUIMHBL, H3ydarolieu
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHOOPMATHKU, TPEXKAEC  BCEro
MH(OPMAIMOHHBIE TEXHOJOTUH, YIIPABIIEHUE U COLIMANIbHYIO cepy;

MEXKIUCIMIUVIMHAPHBIA ~ XapakTep HWHPOPMATUKHM U WH(POPMAIIMOHHOM
NEeSATEIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SBIIAETCS
3aBEpUIAIOIIMM 3TallOM HENpPEepPHIBHONW MOATOTOBKM OOydarlomuxcsi B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPACTCS
Ha CojJiep)KaHue Kypca WH()OpPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHHS U
OMBIT  TMOCTOSHHOTO  NPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX



TEXHOJIOTHH, Ha€T TEOPETUUECKOE OCMBICICHUE, WHTEPIIPETAIui0O U 0000IeHne
ATOTO OIBITA.

PesynpTaThl  yriayO0iaEHHOrO ypOBHS HM3y4eHHMs ydyeOHOTO IpeaMera
«Hdpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIIETEHTHOCTEH IS
nocieaywneil MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas TMpeAMeTHas 00JacTh, PAcTO3HABAaHHWE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

yMEHUE peniaTb THUIIOBbIE TPAKTUYECKHE U TEOPETUYECKUE 3ajauH,
XapakTepHbIe JUISl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapus JaHHOM
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXHBIMU 00JACTIMU
3HAHUM.

B pamkax yriny6i€HHOro ypoBHsS M3yueHUs MH(OpMaTHKU oOecreunBaeTcs
1eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEHepHs, uH(popMalroHHass 0e30MacHOCTh, UH(OPMALMOHHbIC
CUCTEMbl M TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMBbI U CETH, OOJbIINE JaHHBIE U
MalIuHHOE O0O0y4YeHUE, TPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIPOBOJHON CBS3M, POOOTOTEXHHMKA, KBAHTOBHIE
TE€XHOJIOTUH, CHUCTEMBbI PACIpPENIETIEHHOIO0 peecTpa, TEXHOJOTMU BHUPTYaJbHOW U
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JaJbHEUIIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIHMM O0yd4aromerocs, €ero
TOTOBHOCTH K KM3HH B yCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIECTBa
M BO3pacTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa TOHUMAHUU POJIHU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS;

c(hOpMHPOBAHHOCT, YMEHHMM pa3an4arh (akThl U OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUAMH OLICHUBAHHS U CBSI3b



KPUTEPUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABIECHUNA O  BIUSHUM  WHGOPMAIIMOHHBIX
TEXHOJIOTU Ha U3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOI'O, IOPHUIMYECKOTO, MPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIWIMHCKOTO HW  (PU3HMOJIOTMYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
MCCIIEIOBATENbCKON U TBOPYECKOW NEATENIbHOCTH, MOTHUBAIMUA OOYYAIOIIUXCS K
CaMOpPA3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(opMaTrKay BBIAEISIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO  OKPYKEHHMs, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padOTE B
cetd MHTepHET W WCIOJB30BAaHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue oOCHOBbI HHGPOPMATHKH» BKJIIOYAaeT B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpPMAIUH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOTO MOJICJIUPOBAHHSI.

Paznen «AjaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «HpopMauMoOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPUKIATHBIX
MPOTrPaMMHBIX MTPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJIs PEIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHom panee coaepkaHuu ydyeOHoro mnpeamera «MHbopmaTrkay
KYPCHBOM  BBIJICJICHBI  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJSAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOYYEHHS, HO MOTYT OBbITh MPEIJIOKEHBI TSI U3yUCHUS
OTJIEJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.



YrnyOnéHHpld  ypOBEHb W3y4eHHsS] WHGOPMATHKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOro  MpoQuisi, OPUEHTUPOBAHHOIO HAa  HMHXXCHEPHYIO U
nHpopMaIMOHHYI0 c(epbl JeATeNIbHOCTH. YTIYyOJEHHBIM YPOBEHb H3YUYCHUS
nHpopMaTHKU 00€CTICYMBACT: MOJATOTOBKY OOYYarOIIUXCS, OPUCHTUPOBAHHBIX Ha
CHeruaibHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM U MCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, TMTOATOTOBKY K YYaCTHIO B OJIUMIIMA/IAX U Clla4ue
Enunoro rocynapctBeHHOTO K3aMeHa 1o MHGOpPMAaTHKE.

[TocnenoBaTeIbHOCTh M3YYEHUS TE€M B IIpejeiiaX OJIHOrO Toja oOydeHHUs
MOXET OBITh M3MEHEHA MO YCMOTPEHHIO YUYWUTENsS IIPU TOJATOTOBKE paboueit
MIPOTPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO111ee YuCIO 4acoB, OTBEAEHHBIX AJIA W3y4deHUs: nHpopmaTuku — 272 yaca:
B 10 kmacce — 136 gacoB (4 yaca B Hemento), B 11 kimacce — 136 gacoB (4 yaca B
HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeOoBanust TEXHUKHM OCE30MACHOCTHM W TWUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITA(DPOBOTO OKPYKEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
noMouibko muH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsmMoil 1ocTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkoMnbloTepbl. PacnpenenéHHble BBIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTPOWCTBA U HUX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHIL.
Po6oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
IporpaMMHOro oOecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWIBHBIX YycTpoicTB. [lapamienbHoe mMporpaMMHUpPOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepanMoHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoucTB. MHCTasiuuss W JAEUMHCTAUIALMUSA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss W UMEHOBaHUS (ailjoB B
nosroBpeMeHHoi namsty. [1labmons! qy1s onvcanus rpymn (ainos.

[Iporpammuoe obecnedenue. JInneH3npoBanmue MPOrpaMMHOTO 0OeCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  CcBOOOAHOE MPOrpPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BaHUE MTPOTPAMMHOTO
obecrnieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIMBaeMasi
3aKOHOJIATENbCTBOM Poccuiickoin Denepanny 3a HENPABOMEPHOE MCMOJIb30BAHUE
MIPOTPpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpyHLIMIBI TOCTPOEHUS U allapaTHbIE KOMIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoibl. Cetb UHTEpHET. Anpecanus B cetu UutepHet. [IpoToKob!
crexka TCP/IP. Cucrema n1OMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
aamMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M ceTth. OmnpeneneHue MapupyTra JIBUKEHUSA
MaKETOB.



Buast  pestensHoctu B cetu  HWHrepHer. CepBucel  MHTepHera.
['eonHpopMamoHHbIE CUCTEMBI. [ '€0I0KAlMOHHBIE CEPBUCHI PEATBHOIO BPEMEHU
(Hampumep, JIoKalusi MOOWIBHBIX TEIEPOHOB, OIPENEICHUE 3arpyKEHHOCTH
aBTOMArucCTpajeil), ”HTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUJIETOB U TOCTHHHIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLHMaIbHBIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpanctse. [IpobieMa moamuHHOCTH
nosydyeHHOM nHpopmanuu. OTKPHITEIE 00pa30BaTENIbHBIE PECYPCHI.

TeXHOTeHHblE W IKOHOMUYECKHE YIPO3bl, CBA3aHHBIE C HCIIOJI30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  HUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uH(pOpMaAIM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBEHOW MH(POpMAIUH, XpaHsIIEHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenmoHocHOEe mporpaMMHOE 00ecredeHHe U CIOCOObI
OOpsObI C HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3ammTa apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoir 3amensl. [udpp Lesaps. [udp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckune 0CHOBBI HH(POPMATHKHI

Nudopmanus, nanasle U 3HaHus. MHQOpMalMoOHHBIE MpoLecChl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MHpopManuu, MpeAHa3HAYEHHOW JUIsl XpaHEHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. Equnuibl namepenns koiaudectsa nHpopManuu. AndaBUTHBINA TOIXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3alUCU  YuCha:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHUE CHCTEMbI
CUMCJIEHHA. AJITOPUTM IMEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIIEHHS B
NECATUYHYI0. AJTOpPUTM MEpeBoja KOHEYHOM P-M4HON Opobu B NECATUUHYIO.



AJTOpPUTM TIE€pEBOJIa IIEJION0 YHCJIA U3 JECATUYHOM CUCTEMbl cuucieHus B P-
nuynyto. IlepeBon KoHeuHOW necsaTUYHOM Jpobu B P-wunyr. [[BouuHas,
BOCBMEPHUYHAS W MIECTHALATEPUYHAS] CUCTEMBbI CUMCIICHUS, CBSI3b MEK]y HUMHU.
Apudmerrueckue ornepanydd B MO3UIIMOHHBIX CHUCTEMaxX CUMCleHHus. TpouyHas
YPAaBHOBEILIEHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIUPOBKHU.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX [P 33JJaHHBIX pa3pelIeHUH U rIyOruHe KOJIUPOBaHUS I[BETA.
[IBeToBbie MOnenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
[P 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxxaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIAECTB C ITOMOIIBIO
Ta0IMI ICTUHHOCTU. JIOrH4ecKue onepanuy U ONepaluy HaJl MHOKECTBaAMHU.

3aKkoHBl aireOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (GyHKUHUUA. 3aBUCUMOCTb KOJHMYECTBA BO3MOXHBIX JIOTMYECKHX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJTHbIE CUCTEMBI IOTUUECKUX (DYHKIIHIA.

Kanonnueckne  Gopmbl  jmormueckux  BbipakeHuil.  CoBepIlIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
JAarna3oHa 4YuCeNl MPU OrPaHMYECHUH KOJIMYecTBa paspsanoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuii, apupMeTUyecKuili Hu
nukianaeckut  casuru. llludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckimovaromee NI ».



[IpencraBneHre BEMIECTBEHHBIX YHUCENI B MaMATH KOMIIBIOTEpA. 3HAYallas
4acTh W MOPSAJOK yucia. Jluama3oH 3Ha4€HHM BEIECTBEHHbIX uuceln. [IpoGiembl
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJMYECTBA
pa3psaoB. BreimonHeHne omnepanuii C BEIIECTBEHHBIMH YHCIAMH, HAKOIUICHHE
OLITUOOK MPH BHIYUCIICHUSX.

AJITOPUTMBI U TIPOrPpaAaMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alroputmoB. OrnpexaereHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TpeOyeMbli pe3yJibTar.

Otanbl penieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPaHCIATOP, OTJIaAYuK, mNpo@uiupoBUMK. KoMmumisuus W HHTEprpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WurerpupoBanHas cpena pa3pabOTKuM. Meroabsl OTJIAgKA IPOrpamm.
Hcnonb3oBaHue TpaccUpOBOUHBIX TaOiuil. OTiagounsli BeIBOA. Ilomarosoe
BBITIOJIHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Ilukmer ¢ ycinoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3lMYHbIX  BUAOB  IMKIOB. HBapuaHT UHUKIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEeHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JIJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4ucia Ha OTAeNbHble IUQPHI,
HaXOoXJIE€HWE CYMMbl M NpPOU3BENEHUS IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juanasone. [IpeacrtaBieHue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBbie TIepeMeHHBbIC ((aioBbie ykazaTenu). Utenwe u3 (Qaitna. 3amuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.



Hcnonp3oBaHne CTaHAApTHOW OHOIMOTEKH fA3bIKAa MPOTPAMMHUPOBAHUA.
[loaxtoueHne  OMOIMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbHbINA NPUHLMI TOCTPOEHUS IPOTPAMM.

Uucnennole Meroabl. TouHoe U TNPUOIMKEHHOE pEIIECHUS 3a/Jayu.
YuclieHHbIE METOIbI PELIEHUS] YPaBHEHUI: METOJ 1epedopa, METO/ IOJIOBUHHOTO
nenenus. [IpuOnmx€HHOE BBIYMCIEHUE MJIMH KPHUBBIX. BblUuMclieHHE IUTOIMIanen
buryp ¢ mMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOJ
tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METOJOM MTOJIOBUHHOTO JIEJICHUS.

OO0paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  GYHKUIUU — A3bIKA
POrpaMMUPOBAHUS AJi1 00OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJIEHUH CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MNPOOEIbHBIM CHUMBOJIAM, IOUCK MOJCTPOKHU
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOJACTPOKM Ha JPYTYI0 CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM aiipaBUTE, YIOBIETBOPSIIOUIUX 3aJIaHHBIM
orpannueHusM. [IpeobpazoBanue ynciia B CHMBOJIBLHYIO CTPOKY U 00OpaTHO.

MaccuBpl W MOCHEAOBATENIbHOCTH 4HCeN. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0JHOMEpHOTO MaccuBa. [IpocTbie METOIBI COPTUPOBKU (METO.
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
Beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MacCcuBBI (MATpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA IO 33JIaHHBIM MIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PenmaktupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpadum u rpammartuku. CpencTBa TOWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanume  cruneil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI peleH3UpOBaHUs B TEKCTOBBIX Mpolueccopax. O0iavyHble CEpPBUCHI.
HenoBass mepenucka. Pedepar. IlpaBuna nuTUpOBaHUS HUCTOYHUKOB U
opopmieHuss Oubnmmorpadguueckux cchutok. OdopMieHue CIucKa JIUTEPaTypHI.



3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TekcTa. TexXHWyeckue cpencTBa BBOJA
TekcTa. CrHenuanu3supoBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3a/1aud aHAJIM3a JAHHBIX: IPOTHO3HPOBAHUE,
Kinaccuukanus, KiacTepusalMs, aHanu3 oTkiIoHeHuil. IlocnenoBarenbHOCTD
peleHus 3a7ad aHalu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA W OIEHKa
KayecTBa JAHHBIX, BHIOOP W/WIIKM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaIM3alMs TaHHBIX, HHTEPIPETAUA pe3yabTaroB. [Iporpammubie cpencTa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKU U MpeCTaBICHUs JaHHBIX. bosblive naHHbIE.
MamnnHoe o0y4yenue. HTenneKkTyanbHbli aHaau3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHHEe CyMMBI,
CPEIHETO apU(PMETHUECKOT0, HANOOJIBIIErO (HANMEHBIIETO) 3HAYECHHS TUAIa30Ha.
Boeruncnenre kKo3p@uuueHta Koppersiuuu JBYX psAIOB JaHHbIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX M KPYyroBbIXx auarpamm. Iloctpoenue rpaduxon
¢bynkuuid. [TogOop MuHUK TpeHaa, pelIeHne 3a1a4 IPOTHO3UPOBAHUS.

UucneHHOE pellleHUuEe YpaBHEHMM ¢ TOMOUIbI0 TOA00pa Mapamerpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro peluleHus B 3a/laHHbIX ycioBusX. LlemeBas
¢yHkus, orpaHudyeHus. JlokanbHble U TrI00ajdbHBIH MUHUMYMBI IEJIE€BOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue mMOAXOAbI K OIIEGHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH WH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTS.
®opmyna lllenHOHA.

Anroputmbl  cxkatust naHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSAMH. Y MEHbILIECHHUE
rITyOWHBI KoupoBaHus 1BeTa. OCHOBHBIC Uen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepenauv JaHHBIX. 3aBUCUMOCTh BPEMEHU IMEpEeNadyul  OT
nH(OPMAITMOHHOTO O0BEMA JAHHBIX M XapPaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JaaHHbiX. Konapl, TO3BOJSIONINE
OoOHapy>KWBaTh W HUCIPABJIATh ONMIMOKH, BO3HUKAIONIME TPH Tepenade JTaHHBIX.
Paccrostnue Xsmmunra. Kogupopanue ¢ moBropenueM o6uto. Koasl XaMmuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMoaelcTBue. CHCTEMHBIN
ahdekr. YnpapneHue kak nHGopMalMoHHbIH nporecc. OOpaTHas CBS3b.



Mopenu n moaenupoBanue. Llenb monenupoBanus. COOTBETCTBUE MOJENH
MOJIETIMPYEMOMY OOBEKTY WJIM Ipoueccy, 1eau moaenupoanus. Gopmanuzanus
IIPUKJIAJAHBIX 3a7a4.

[TpencraBieHne pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM Jis
BOCHIPUATHUS YesoBeKOM. ['paduueckoe npeacTaBieHNe JaHHBIX (CXeMBbl, TaOJIHIIb,
rpadukmn).

I'padbi. OcHoBHble oHSTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHI], CIHACKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX 3a7]a4, CBSA3aHHBIX C aHaJu3oM TIpadoB (MOCTpOEHUE
ONTUMAJBHOIO MYyTH MEXJIy BepIIMHAMU TIpada, omnpeieseHue KOIMYecTBa
pa3IMYHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO
rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja Jepena.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB C TIoJiHOU uH(popmainueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPhl B TAOJUYHON (opMe. BBIMrphILIHbIE U TPOUTPHILITHBIE
NO3ULIMHN. BEIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEPEBOAA U
pacrio3HaBaHusi yCTHOM peuu. KornutusHbie cepBuChl. MaeHTudukamnus u mouck
M300paKEHUH, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIBIOTEPHBIX HMIpax. Mcmosb3oBaHMe METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcrnonb3oBaHuE METOJOB
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieit. [lepcnexkTuBb
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHbIe ceTn.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

@opmanuszauuss  NOHATUA — anropurma.  MammnHa ~ TeropuHra  Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUMCIEHUN. BpeMs paOoTel u 00BEM HCHONB3YyEMOM
NaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JWAIa30HE C TOMOLIBIO aJIrOpUTMa
«peteto DparocheHay.

MHuoropa3zpsaHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accoUMaTUBHBIE MAacCUBBI, OTOOpaKeHHsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTa.



Crexu. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXXeHUS. Brruncinenue
apu(PMETUYECKOTO BhIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOM PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpOBaHHOTO Trpada. KomuyecTBO pasianuHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Trpada. AIroputm
JIeHKCTpBHI.

JepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xoja AepeBa. Mcrnonap3oBaHue cTeka U
ouepeau st 00xXo/1a JepeBa.

JIlnHamMu4eckoe NIPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJIbTATOB. 3aJauM, PEHIaeMble C TMOMOILIBIO
JUHAMUYECKOIO MPOTPaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMH3ALIAH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoicTBA U MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAJINU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
WNukancynsuus, HacaeA0BaHUe, MOIUMOpPPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamMM. IlpoexktupoBanue wuHTEpdeiica
nonb3oBaresst. Vcnonb30BaHWE  TOTOBBIX — YIPABIIEMBIX  DJIEMEHTOB  JUIS
ocTpoeHust uurepdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonatne o  mapagurmax
IIPOrpaMMUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IMOCTaHOBKA
3ajayu, pa3paboTka  MOJENH, TECTUPOBAHME  MOJEIH, KOMIIbIOTEPHBIN
DKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIUPOBAHUSI.

JuckpeTnzanyss OpU  MAaTEMATHYECKOM MOJEIMPOBAHWU HENPEPBIBHBIX
npoueccoB. MopenupoBaHue ABWXKEHHs. MopaenupoBaHue OMOJOTHYECKUX
cucreM. Maremaruueckue  MOZEIM B DKOHOMHKE.  BplunciurenbHble
DKCIIEPUMEHTHI C MOJAECIISIMU.

OOpaboTka pe3ynbTaToOB SKCIepUMEHTa. MeTon HauMEHBIIUX KBaJIpaToB.
OneHka 4YHCIOBBIX MApaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 PE3yJIbTaTaM KCIIEPUMEHTA.

BepostHoctheie momenu.  Metoast Monte-Kapno.  MiMutaumonHoe
MoienarpoBanue. CUCTEMBbI MaCCOBOTO OOCITYKMBaHHS.



Tabmuunbie (pensuuoHHBIE) 0a3bl MaHHBIX. Tabnmuiia — mpefcTaBICHUE
cBeleHHnii 00 OMHOTHMHIHBIX 00OBekTax. Iloie, 3ammch. Kirou tabaumel. Pabora ¢
rotoBoil 0a3o0if naHHBIX. 3amnojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WU
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiembie nmosist B 3ampocax.

MuoroTabimunbie  0a3pl JaHHBIX. THWIBI CBS3€M MEXKIy TaOIHIlaMHu.
Bremnnii kmro4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM O0a3am
JTAHHBIX.

NuaTepHer-ipunoxenus. [IoHsATHE O CEpBEPHOUN U KIMEHTCKOW YacTsX CauTa.
TexHonorus «KIUEHT — CEPBEP», €€ MOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmui ctwieid (CSS). Cuenapum Ha si3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Ycayra XocTUHTa. 3arpy3ka ¢haisioB Ha CauT.

BBox m300pakeHUil ¢ MCIOJIB30BAHUEM PA3IMYHBIX LU(QPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaTtoB U MHKPOCKOINOB, BHUIAEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). I'padmndaeckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasnenue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOppEeKUHs — IIBETa.
OO6eciBeunBaHre IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIbTPBHI.

MHuorocnoiinele n3o0paxkenus. TekcroBble cion. Macka cnos. Kanausl.
Coxpanenue BbiieneHHON obOsiactu. [loaroToBKka WITIOCTpALMil 1Jis BeO-CalTOB.
AHHUMHPOBaHHBIE NU300paKEHUS.

Bektopnas rpaduxa. I[lpumutuBbl. HW3meHeHue mOpsaAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopu3zaiius pacTpoBbIX U300paKEHHUM.

[IpyHIMOBI TIOCTPOCHUSI M PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cetounble Mojnenu. Marepuansl. MojenupoBaHHE€ HWCTOYHUKOB OCBEILICHHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpuntepsl). IloHstue o BHpTyasbHOU
peanbHOCTU U JOTOJIHEHHOW pealbHOCTH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
UH®OPMATUKE (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTb U  CIOCOOHOCTh
00y4aromuxcss PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3uLIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aludd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIpaBJICHH
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U UH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCeHOGOOMHN, JTUCKPUMHUHALIUM TIO0 COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEIUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI UCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHA;

5) pu3UecKOro BOCIIUTAHMS:



chOpMHUPOBAHHOCTh ~ 3I0pOBOrO W Oe3omacHOro  obOpasza  KU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3J0POBbIO, B TOM 4YHCJIE 3a CYET
coOto/IeHus1 TpeOOBaHMM 0€30MacHON AKCILTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLMAIBHOUN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKYyIO JAEATEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHUSMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKW WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BbBIOOp Oyaymieil mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKCHUN BCEU JKU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH, JOCTIKCHHUSIM HAayYHO-TEXHUYECKOrO Mporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POIU WHOOPMAIITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAITMOHHBIX TEXHOJOTHM B YCIOBHUAX
1udpoBoi Tpanchopmalmu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

OCO3HAaHHUE LEHHOCTH HAYYHOH AESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpoiiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no uHpopMaTHKe Yy OOYy4YarIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMJICHUE K JOCTIKCHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, UCXOJS M3 CBOMX
BO3MOKHOCTEH;



HMIIATUH, BKIIOYAIOLIENH CIIOCOOHOCTh MOHUMATh 3MOLUOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYLIECTBICHWUM KOMMYHHMKAIMH, CIIOCOOHOCTb K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHDIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHbIE YHHUBEPCAJIbHbIE y4eOHBblE JIEUCTBHS, KOMMYHHKATHUBHbBIC
YHUBEpCAIbHbIE Y4YeOHBIE JCUCTBUS, PETYJISTUBHBIE YHUBEPCAIbHBIE YUYEOHBIE
NENCTBUS, COBMECTHAS N€ATEIbHOCTD.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS

1) 0a3oBble JIOrH4YecKHre JTeCTBUSL:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UPOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHUA /I CpaBHEHUS,
Kkiaccudukanuu u 00001IeH S,

OTpEENATh 1N JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX;

pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMBbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1[EJI5IM, OLICHUBATh PUCKH TIOCIIEJCTBUMN JEATEIHHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIIECKON M MTPOCKTHOM IESITCIIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MTOMCKY METOIOB PEIICHUS IPAKTUISCKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBJIATh PA3JIUYHbIC BUJBI JESITEILHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIpETauH, MPeoOpa30BaHUIO W TMPUMEHECHHUIO B Pa3IMYHBIX



y4eOHBIX CHUTyallUsX, B TOM YHCJIE MPU CO3JAHUU YYEOHBIX M COLHUAIBHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIBHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHMUS;

aHAIM3UPOBaTh TIOJIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHANIPABICHHBIN TOUCK TEepeHOca CPEJCTB M CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIE MOIXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISAITh ~ MOUCK,  aHalU3, CHCTEMaTU3alUl0 U
MHTEPIIPETALNIO HH(POPMALIUY PA3TMYHBIX BUAOB U (DOPM IMpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
uHpopMaIuu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
NPEJICTaBICHNS U BU3YyaIH3alliH;

OLIEHWBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS

1) oOmenme:

OCYILECTBIATh KOMMYHHUKAIIUU BO BCeX cepax KU3HHU;

pacrno3HaBaThb HeBepOalbHBIE CpPEJICTBA OOLICHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACIO3HABaTh NPEANOCBUIKM KOH(MIUKTHBIX CUTyalluil |
CMSITYaTh KOH(JIUKTHI;

BJQJeTh  PA3NUYHBIMH  crocobamMu  OOIIEHHS H  B3aWMOJCWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaAIIUU;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
padoThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA,;

IPUHUMATh LEJIW COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHUPOBATh JEUCTBUS MO HX JOCTH)KCHHUIO: COCTABJIITH IUIAH JACHCTBUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHMH y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJla M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IMOBEAEHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
po0JIeMBbl, CTaBUTh U (POPMYyIHMPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;

JieNaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;



OLIEHUBATH MIPUOOPETEHHBIH OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBJICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 001acTAX 3HAHWM, IOCTOSHHO IIOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQuIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHM M MBICIUTENIBHBIX NPOLECCOB, UX pe3yJbTaTOB U
OCHOBAHUi, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTYalluu, BbIOOpA
BEPHOT'O PEILECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX NPU AaHAIU3€ PEe3yJIbTaTOB
NEATEIIBHOCTH.

3) npuHATHSA ce0st U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B mnponecce u3yuenus xkypca MHGOpMATHKU YriayOJnéHHOTO ypoBHS 6 10
Knacce oOydarOmMMUCS  OyIQyT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIE
pe3yJIbTaThI:

BJIAJICHUE MPEICTABICHUSIMH O pPOJIM WHPOPMAIMK M CBSI3aHHBIX C HEH
NPOIIECCOB B TIPUPOAC, TEXHHKE W OOIIECTBE, MOHATHIMU «UHPOPMAIIHSY,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3P PexT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJICHHE METOJaMH TOMCKa uHpopMmanuu B ceTd HTepHeT, yMmeHHe
KPUTHYECKH OIICHUBATh HH(POPMAIIUIO, OyYeHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepH30BaTh OOJIBIIHME JaHHBIC, TPUBOIUTH IPHUMEPHI
UCTOYHMKOB WX TIOJYYCHHS M  HANpaBJICHUS  HCIOJB30BAHHS, YMCHHE
KJIaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHalu3a JaHHBIX (TPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHH), IOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,



OYHCTKAa M OILIEHKa KauecTBa JaHHBIX, BBIOOP W/MIM MOCTPOCHUE MOJENH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3alMsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAHHE OCHOBHBIX IPHUHIIMIIOB YCTPOHCTBA U (PYHKIMOHUPOBAHMS
COBPEMEHHBIX CTALMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUIN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKAMU PabOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOECreueHusi s pelieHus Yy4deOHBIX 3aJad  Iio
BBIOpaHHOU crienuanu3aiuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKUMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMAaHUE Yrpo3 HMHPOPMALMOHHON O€30MACHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB MPOTUBOJACHCTBHUS JTHUM yIrpo3aM, COONIOACHUE MEp
0€30MacHOCTH, NPEJOTBPAIIAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHEHBI ITPHU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHsI, TOHUMaHUE
IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHLMUIIOB AUCKPETU3ALMHU PA3JIUYHBIX BHUIOB
uH(pOpMalMU, YMEHHUE ONpelNeNsATh HMHPOPMALUOHHBI OOBEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJ@aHHBIX MapaMeTpax IUCKpEeTH3aluHu,
YMEHUE OIpEACNATh CPEAHIO CKOPOCTh IIEpEeladd JAaHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM TIepefauyd Ipu HU3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H;

YMEHUE HCIIONB30BaTh MPU PEUICHUH 3a/1a4 CBOWCTBA MO3UMLMOHHOW 3aIncu
YHUCel, AITOPUTMA MOCTPOCHHUSI 3alUCH YKCIIa B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHCIA MO CTPOKE, COJEpKAlllel 3aluch
ATOr0 YWCia B MO3ULMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OIepalud B TO3ULUOHHBIX CHCTEMax
CUMCJICHHS,

YMEHHE BBINIOJHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIOJIb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXKEHHE B
JTU3bIOHKTUBHONW M KOHBIOHKTHBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BAaTh O0JACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbBIE JJOTUYECKUE YPABHEHUS M CUCTEMbl YpaBHEHUI;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aUCh YHMCEN B MO3UIMOHHOM CHCTEME CUHCIEHUS, HaXOXJICHUE



BCEX MPOCTHIX YHCEN B 33IaHHOM JHarna3oHe, 00padoTka MHOTOPA3PSAIHBIX LEIbIX
YHCeJl, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAeNsATh CI0XHOCTh H3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTHU JJIs PEIICHUsI OJTHOM 3a/1auH;

BJIAJICHUE YHUBEPCAIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypaxX JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEENIATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
OTIPENENATh, TPU KaKUX HCXOJHBIX aHHBIX BO3MOYKHO IOJYYEHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIC MOTYT MPHBECTH K OIMHUOKE B padoTe
porpaMMel, (GOPMYITHPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHl W
JIEMOHCTPAIIMOHHBIE MAaTEPHANIbI C UCTIOJIB30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JJI1 aHANIKM3a, MPEJCTaBICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIUYKCIEHUE  CYMMBI,  CPEIHErO
apudmeTnyeckoro, HaWOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pEIICHHUE
ypaBHEHUH, BBIOOp ONTHMAJIBHOTO pPEIICHUs, MOAOOp JHMHHM TPEHJA, pPEIICHHE
3aJ1a4 IPOTHO3UPOBAHMUS).

B mnponecce u3yuenus xypca uHGOpMATUKH YriayOonéHHOTO ypoBHS 6 11
Knacce oOydarOmMMUCS  OyIQyT JOCTUTHYTBHI  CJEAYIONIHME  IPEIMETHbIE
pE3YNbTATHI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJbI, JOIMYCKAIOUIME OJHO3HAUYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KOJbI, KOTOpBIE TIO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OMIMOKK TIPH Tepenaye
JAHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOINEHUS] TPU W3BECTHOW YacTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHUE pelllaTh aIrOPUTMHUYECKHUE 3a7a4ud, CBS3aHHBIC C aHAIM30M rpadoB
(3amauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TYTH MEXIy BepimuHaMu rpada,
OMpENCeICHUS  KOJWYECTBA  Pa3MYHBIX  MyTeH  MEXKIy  BepIIMHAMHU
OPUEHTHPOBAHHOTO AITMKIMYECKOTro Tpada), yMEHHE HCIOJIb30BaTh ACPEBbS MPH
aHalM3¢ W TIOCTPOGHWW KOJOB U S TPEIACTABICHUA apUPMETHUECKUX
BBIPKEHUI, TIPU PEIICHUH 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO



UTPHI TI0 33JIAaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 000CHOBBIBATH BBIMTPHINIHYIO
CTPATETUIO UTPBIL;

yMEeHUE pa3pabaThiBaTh W peaJu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHUE HMCIOJIb30BaTh B MporpaMMax JaHHbIE Pa3IUYHbIX THIIOB C
Y4ETOM OTPAHWYEHHUM HA JTMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPU
pElIeHNH 3aJ1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPHU, CTEKU, OUEPEIU, IE€PEBDS),
UCIIOJB30BaTh 0a30BbIE OMNEpallMd CO CTPYKTypamMu JIaHHBIX, MPUMEHSTh
CTaHJapTHBIE M COOCTBEHHBIC TTOAMPOTPAMMEI JJII 00paOOTKHA YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMMm OHOIUOTEKH
NOANPOTPaMM, 3HaTh (YHKIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJICTBA OTJIAJIKU MPOTPAMM B
cpejie MporpaMMHUpPOBaHUsI, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEJICHMSIMH O 0a3zax J[JdaHHBIX, HX CTPYKTYpE,
CpPEeACTBax CO3JaHusi WU pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax JIaHHBIX, BHITIOJIHSTH
COPTUPOBKY U TOMCK 3amucei B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE HUCTOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJIEIH JIJIs aHaJli3a
OOBEKTOB M MpPOIECCOB: (HOPMYIHPOBATh 1I€JIb MOJCIUPOBAHUS, BBIMOJHSIThH
aHajgu3 pe3yJbTaTOB, IMIOJYYEHHBIX B XOJI€ MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIA MOJICTIUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTABIAThH
pe3yabTaThl MOAECIUPOBAHUS B HATJISTHOM BH/IE;

YyMEHUE OpraHU30BbIBATH JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BO3MOXXHOCTEH U OTrpaHUUYEHUS
MPUMEHEHUSI TEXHOJOTUM MCKYCCTBEHHOTO WHTEIJIEKTa B PA3IMYHBIX OOJACTAX,
HAJIMYME TIPEJICTABICHUA O Kpyre periaeMbix 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKAIUKA ¥ MIPOTHO3UPOBAHUS) HAIMYWE MPECTABICHUMN
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne i/ P Konrpoasnsie IIpakrnuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommnbrorep - yHuBepcanbHOE YCTPOHCTBO 5 bubnnoreka HOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/af8b25f4
bubnnoreka IIOK
12 Hporpaswsioe obecneuere 0 https://m.edsoo.ru/af8b25f4
bu6nuoreka [IOK
13 Kowribiotepiibie cetit > https://m.edsoo.ru/af8b25f4
bu6nuoreka [IOK
1.4 WNudopmannonHas 6€30macHOCTb 7 2 https://m.edsoo.ru/af8b25f4
Hroro no paszneny 24
Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
bu6nuoreka [IOK
2.1 IT 1 2
pencrapieHre UHPOPMAIK B KOMITbIOTEpE 9 https://m.edsoo.ru/af8b25f4
but6mmoreka [IOK
2.2 14 1
OCHOBBI A/IreOpb HOTHKH https://m.edsoo.ru/af8b25f4
but6mmoreka [IOK
23 Kownpiotepras apugmernica ! 1 https://m.edsoo.ru/af8b25f4
Hroro mo pazueny 40
Pa3nes 3. AropuT™Mbl M1 NpOrpaMMHpOBaHue
3.1 BBenenune B nporpaMMupoBaHue 16 0.5 bubnrorexa LHOK

https://m.edsoo.ru/af8b25f4



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

bu6nuoreka [IOK

3.2 BcnomorarenbHbIe aaropuTMBbI 8 2 https://m.edsoo.ru/afeb254
bu6nmoreka [IOK

33 HHcieHHELE METOAE > 3 https://m.edsoo.ru/af8b25f4
bu6nmoreka [IOK

3.4 AAropuTMBbl 00pabOTKN CUMBOJIBHBIX TaHHBIX ) 1 https://m.edsoo.ru/af8b25f4

3.5 AnTOopuTMBI 00pabOTKH MacCHBOB 10 3.5

Hroro no pazneny 44

Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH
bubnnoreka IIOK

4.1 O06paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 https://m.edsoo.ru/afeb254
bubmuorexa [JOK

4.2 AHAIN3 JARHEX 8 3 https://m.edsoo.ru/af8b25f4

Hroro no paszneny 14

PesepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne n/m P Kontpoabnbie  Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
1.1 HNudopmanus u nHPOPMAITMOHHBIE MPOIECCHI 10 2.5 httos://m.edsoo.ru/f47857€0
bubmuorexa [JOK
12 Monemposariie 8 2 https://m.edso00.ru/f47857e0
Hroro no pazneny 18
Pa3nen 2. ANropuT™Mbl 1 IPOrpaMMIpPOBaHUe
bu6mmoreka [JOK
2.1 1
UIEMEHTbI TCOPHIt A/ITOPHTMOB 6 https://m.edso00.ru/f47857e0
bu6mmoreka [IOK
2.2 A 2 1
AITOPHTNBL I CIPYITYPH! AGHHBIX 8 0 https://m.edso0.ru/f47857e0
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO bubnuotexa [JOK
2.3 16 4.5
MPOrPAMMHUPOBAHUS https://m.edso0.ru/f47857e0
Hroro no pazneny 50
Pazgen 3. UndopmManmoHHbie TEXHOJIOTUH
31 KomnbrorepHo-maremaruueckoe 3 9 bubnmoreka [JOK
' MOJIENIUPOBAHKE https://m.edso00.ru/f47857e0
bubmuorexa [JOK
3.2 bassl AQHHRDC 10 4 https://m.edso00.ru/f47857e0
. bubnmoreka [JOK
33 Beb-caiitel 14 4 https://m.edso0.ru/f47857e0
3.4 KommerorepHas rpaduka 8 3.5 bubnmoreka [JOK



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
35 3D-mozenmposarue 8 3 https://m.edsoo.ru/f47857e0
Hroro no pazueny 48
PesepBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5

INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbIe
n/n Tema ypoka Bcero Kontpoapueie TMpaxkruueckue ilsyqeﬂnﬂ Llﬁ[?;l;OBaTe.ﬂbele
padoThI padoThI pecypest
TpeboBanust TeXHUKH OE€30MTACHOCTH U
1 TUTHUEHBI IPH paboTe C KOMITbIOTEpAMHU U 1
JIPYTUMU KOMIIOHEHTaMHU TG POBOTO
OKpPY>KEHHUS
5 [TpuHIMIIB pabOTHI KOMITBIOTEPOB H 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KoHnTposnepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHYECKOE BBINOIHEHUE TPOTrPAMMBI 1
MIPOLIECCOPOM
OnepaTuBHasi, IOCTOSIHHAS U JOJATOBPEMEHHAs
5 namMsTh. KoHTpoiepsl BHEIIHUX YCTPOMCTB. 1
[IpssMo#t gocTyn K MaMATH
6 CoBpeMeHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH 1



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

ITporpammHOe oOecrieueHre KOMIIBIOTEPOB,

7 KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX
YCTPOMCTB

8 CucteMHOe ITporpaMMHOE oOecrieueHue.
OrnepaliluOHHBIE CUCTEMBI

9 Yrunutsl. [[paiiBepbl yCTPOUCTB.
[TapannensHoe MporpaMMHpPOBaHUE

10 WucTrannsauus 1 IeuHCTAIUTSIIS
MPOrpPaMMHOTO OOecTieueHus
@ainossle cucteMsl. [I[puHIMIBI pa3MeneHus

11 Y IMEHOBaHUs (HAMIIOB B JOJITOBPEMEHHOMN
namsty. [11abmoHbI 715 onMcaHus TPYIIIT
(aiinon
3akonomarenbcTBO Poccuiickoit deneparuu B

12 00J1aCTH TPOrPaMMHOTO OOECIIeUeHUs U
JTAHHBIX
[TpuHIMITBI TOCTPOCHUS U anapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTeil. CeTeBble
MIPOTOKOJIBI

14 Cerp UnTEpHET

15 Pasnenenne IP-ceTr Ha MOACETH C TIOMOIIBIO
MAacoK IToJceTen

16 CereBoe aIMUHUCTPHUPOBAHHE
Bunel nestensHocTr B cetu HTEpHET.

17 Cepsucsl MHTepHETa. ["'OCy1apcTBEHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6€30macHOCTh

19 Bpenonocubie mporpamMmmHoe obecriedeHne u




METOABI OOpHOBI C HUM

20

21

IIpakTryeckas pabora o Teme
"AHTUBUPYCHBIE TPOrpaMMBbI"

Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

PesepBHoe xonnpoBanue. [laponabHas 3ammura
apxuBa

22

[udpoBanme JaHHBIX

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpadmus

[IpakTrueckas padora o treme "ludpoBanue
TaHHBIX"

25

Wudopmanus, naHHbIC ¥ 3HAHUS.
WNubopmannoHHBIE IPOIECCH B IPUPOJIE,
TEXHUKE U 0OIIECTBE

26

HenpepriBHbIE U TUCKPETHBIE BETUUUHBI U
curHaisl. Heo6xoqumocTs JUCKpeTu3aiuu
nH(popMalnY, IpeJHaA3HAYEHHOH 115
XpaHeHus, nepeaadn U o0paboTKH B
U(POBBIX cUCTEMAX

27

JIBonuHO€e KoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekoaupoBaHue
COOOIIEHHH, 3aIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcenosue @ano. I[loctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

29

EnuHuisr n3mMepeHus KoJauyecTBa
uHpopmanuu. AnpaBUTHBIA MOIXO K OLIEHKE




KoJIn4yecTBa HHPpOpMauu

30 Cucremsl cyrcIeHus

31 [lepeBon uncen u3 OIHONM CUCTEMBI CUHACIICHUS
B Jpyryro
JIBon4Hasi, BOCbMEpUYHas U

32 [IECTHAAATEPUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MKy HUMHU
JIBou4Hasi, BOCbMEpUYHas U

33 IIECTHAIATCPUIHAS] CUCTEMBI CYHCIICHUS,
CBSI3b MKy HUMHU
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMU

35 Apudmernaeckue onepaniy B TO3HIIMOHHBIX
crcTeMax CUMCIIEHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUUCIICHUS

37 JIBOMYHO-/IECATUYHAS] CUCTEMA CUUCIICHUS

38 KoaupoBanue TeKCTOB

39 PacTtpoBoe koupoBaHue H300paskeHH

40 [IpakTuueckas pabota 1o Teme
"luckperuszanus rpapudeckoit nHpopmanun"
[IBeToBBIE MOAETN. BEKTOpHOE KOJUPOBAHHUE.

41 ®opwmartsl daitnos. TpéxmepHas rpaduka.
@pakranpHas rpapuka
Koauposanue 3Byka. OueHnka

42 MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX JIaHHBIX

IIpH 3aJaHHBIX YaCTOTC JUCKPETU3aAlUU U




Pa3psAIHOCTH KOAUPOBAHUS

[IpakTuueckas pabota 1o Teme

43 "JluckpeTuszanus 3ByKoBor HHPpopManuu"

44 OCHOBBI AJIT€OPHI JIOTHKH

45 Jlornueckue onepanuu. TaOnHIbl ICTHHHOCTH
Jlornueckue BolpaxkeHus. Jlornueckue

46 TOXJIecTBa. J{oka3aTenbCTBO JTOTHUECKUX
TOXJIECTB C MIOMOIIBIO TAOJIUIl UCTHHHOCTH
[IpakTuueckas pabora no teme «Ilocrpoenune

47 Y a”HaJIu3 Ta0JIUIl ICTUHHOCTH B TaOJIMYHOM
IIPOLIECCope

48 Jlormueckue onepanyy U Onepaiuy Haj
MHOKECTBaMHU

49 Jloruyeckue onepanuu U onepamnuy Haja
MHOKECTBaMHU

50 3aKoHbI aNreOphl JOTUKU. DKBHUBAJIICHTHBIC
peoOpa30BaHUs JTOTUYECKUX BBIPAKECHHMA

51 Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU
Jlornyeckue GpyHknu. 3aBUCUIMOCTh

59 KOJIMYECTBa BO3MOKHBIX JIOTHUYECKHUX
GbyHKIUI OT KonryecTBa aprymeHToB. [lonHbie
CUCTEMBI JIOTHYECKUX (PYHKITHIA
Kanonuueckue Gpopmbl TOrHUECKUX
BbIpakeHUI. COBEpIIICHHBIE TU3bIOHKTUBHBIC

53 Y KOHBIOHKTUBHBIE HOPMaJIbHBIE (POPMBI,

QITOPUTMBI UX MIOCTPOEHUS 1O TabIuIe
HUCTUHHOCTHU




54

Jloruueckue 3JI€MEHTEL B COCTaBe KOMIIBKOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop
[TocTpoenue cxem Ha JOTHUECKUX IJIEMEHTAaXx.

3anuck JOTHYECKOTO BBIPAKECHHS 110
JIOTUYECKOM cXeMe

57

MI/IKpOCXCMBI N TCXHOJIOT'UsA UX MMPOU3BOACTBA

58

59

60

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUana3oHa
qucesl IpYU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

Be33HakoBEBIe U 3HAKOBBIE JaHHEIE. 3HAKOBLII
OuT. JIBOUWYHBIN JOMOJHUTEIIBHBIA KO
OTPHUIATEIbHBIX YUCET

[ToOuTOBBIE TOTMYECKHE OoIncpanunu.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

[[Iudposanue ¢ moMoOUIbI0 TOOUTOBOMN
onepauuu «uckiovaroniee NI

62

63

64

HpelICTaBJ'IeHI/Ie N XPaHCHUC B IaMATH
KOMITBIOTEPA BEICCTBCHHBIX YUCCIT

Brinmonsenue onepauﬂﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

[IpakTuueckas pabora no teme «M3yuenue
MIOPa3psAHOTO MATMHHOTO IIPEICTaBICHUS
OEIbIX U BEHMICCTBCHHBIX YUCCII»

65

AHaJ3 aaropuTMOB




Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTanbHBIE CPEACTBA: TPAHCISITOP, 1
OTJIaAYHK, TPOPHUIHPOBIINK
Cpena nporpammupoBanus. Komnusiuus u
67 MHTEepHpeTanus nporpamm. Bupryanbsasie 1
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTKu
68 MeToabl OTJIAAKH IPOrpamMM 1
69 Tunsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS
70 OO0paboTKa HeJbIX Ynce 1
71 O6paboTKka BEIIEeCTBEHHBIX YUCEI 1
72 CrnyyaiiHble U IICEBIOCITYYaliHbIE YnCIa 1
73 Bersnenus. CnoxHble ycI0BUS 1
74 [{uknsl ¢ ycnmoBueM 1
[{uKJIBI IO TIEPEMEHHOM.
75 B3aumo3zameHsieMOoCTh pa3InyHbIX BUI0B 1
IIUKJIOB
76 O06paboTka HaTypaJbHBIX YHCEN C 1
HCIOJIb30BAHUEM LIUKIIOB
Haxosxnenne Bcex mpOCThIX YHCEN B 33JaHHOM
77 nuarnasone [IpakTuyeckas pabora o Teme 1 0.5
«Pemrenue 3a1a4 MeToJ0M nIepedopar»
78 WNuBapuaHT nukia 1
79 JIOKyMEHTHpOBaHUE IPOTpamMm 1
80 O6paboTka JaHHBIX, XpaHIIIKUXCA B (aitimax 1
81 Paz0uenue 3agaun Ha OA3a/1a4H 1




Vcnonp30BaHue cTaHAAPTHOM OMOIMOTEKH
s3bIKa MporpaMmupoBanus. [loakmoueHue

82 OUOIMOTEK MOAIIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [Toxnporpammel (ipoueypsl U (pyHKITHH)

84 [Toanporpammel (Iporietypbl U G YHKIIUH)

85 [IpakTuueckas padbora no teme "Pazpaborka
nojnporpamm"

Pexypcusi. PekypcuBHble 00BEKTHI

86 (ppakranel). PexypcruBHbIE IpOLIENYpPHI U
¢bynkuuu. Vcrnons30BaHue CTEKa IS
OpTraHU3aIH PEKYPCUBHBIX BBI30BOB

87 IIpakTryeckas pabota no Teme "PekypcuBHbIe
oAnporpamMmst"

88 MoyabpHBIH NPUHLKI TOCTPOEHUS POTrPaMM

89 YucaeHHbIE METOIBI

90 [IpakTryeckas pabora no reme «HucneHHoe
peleHre ypaBHEeHUI»

01 Hcnonb30BaHne AUCKPETH3ALMH B
BBIUUCITUTEIFHBIX 3a/1a4ax
[IpakTuyeckas pabora o Teme

92 «[TpubmmxEHHOE BRIYMCIICHNE UTHH KPUBBIX U
riomasei Gurypy»

03 IIpakTruyeckas pabota no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QYHKIIMH»
O6paboTKa CHUMBOJILHBIX JIAHHBIX. AJITOPUTMBI

94 00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET

KOJIMYECTBA MOSIBJICHUM CUMBOJIA B CTPOKC




95

AAropuTMBI 00pAaObOTKH CUMBOJIBHBIX CTPOK:
pa3bueHue CTPOKU Ha CJI0Ba 110 NPOOEIbHBIM
CHMBOJIaM

96

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
IIOMCK IOJCTPOKU BHYTPH JIAHHOHN CTPOKH;
3aMEHa HallJICHHO! MOJCTPOKHU Ha IPYTYIO
CTPOKY

97

[IpakTuueckas padbora no teme "O6paboTka
CTPOK C UCTIOJIb30BaHUEM (DYHKITHIA
CTaH/IAPTHOW OMOIMOTEKH S3bIKA
IIporpaMMupoBaHus”

98

99

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(baBI/ITe

MaccuBbl U IOCJIEJOBATEIBHOCTH YHCEIL.
[IpakTryeckas paborta no Teme "3anoiHeHue
Maccusa'

0.5

100

101

102

103

OO6001EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora rmo reme
"JInHEeNHHBIH MOMCK 3aJaHHOT0 3HAYEHHUS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MUHHMAaJIBHOTO (MaKCUMAJIbHOTO) 3JIEMEHTA B
4KCIOBOM Maccuse"

CoptupoBka ogHOMepHOTO MaccuBa. [IpocTeie
MeTOJIbI cCOpTUPOBKH. [IpakTyeckas pabora
o Teme "[IpocTbie METOABI COPTUPOBKH
MaccuBa'

0.5

0.5

104

CoptupoBka cnusHueM. boicTpas copTUupoBKa

0.5




maccuBa (anroputm QuickSort).
[IpakTrueckas padota o Teme "bbeicTpast
COpPTUPOBKA MaccuBa"

JIBOUYHBIN MIOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora mo reme 1 0.5
"JIBOMYHBII MOUCK"

106 JIByMepHBbIE MACCUBBI (MaTPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemenue 3a1a4 aHanm3a JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipoleccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTrueckas padota mo Teme "BépcTka

111 JOKYMEHTOB C MaT€MaTHYECKUMHU 1 1
bopmymnamn"

112 NHCTpyMEHTHI peLieH3UPOBAHMS 1

113 [IpakTryeckas pabora o Teme 1 1
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
Oo6naunsble cepBuchl. KomiektuBHas padbota ¢

114 nokymentami. [Ipakruyeckas pabora o Teme 1 0.5
"KonnexTuBHas pabora ¢ JOKyMeHTaMu'"

115 Ananus nangelx. bospinye nanHnie

116 MarmmHHOe 00y4eHue

117 AHamM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX 1
TaOJIAILL

118 [IpakTnueckas pabota no teme "AHanus 1 1
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IHII"

119 [Toctpoenue rpagukoB QyHKIHA. 1 0.5




[TpakTuyeckas padora no Teme "Harmsanoe
IPEACTaBICHUE PE3yIbTaTOB CTATHCTUUECKON
00paboTKM JaHHBIX B BHJE AHarpaMM
CPEICTBaMU PEAaKTOPa AIIEKTPOHHBIX Ta0mmI"

Jluaun Tpenna. [Ipaktuueckas paboTa mmo teme

120 1 0.5
"[lonOop nMHMM TpEeH]a, IPOTHO3UpOBaHuE"
[Tonbop mapamerpa. [IpakTuyeckas padora mo

121 teMe "YncineHHoe pellieHrne ypaBHEHUH C 1 0.5
MTOMOIIIBIO TI0I00pa mapamerpa”
Onrumu3anus Kak MOUCK HAWITYUIIero
peLICHUS B 33JJaHHBIX YCIOBHSIX.

122 [IpakTrueckas padota nmo Teme "PernieHue 1 0.5
3a]]a4 ONTUMH3AIHHU C TIOMOIIBIO
ANEKTPOHHBIX Tabnui"

123 PesepBHoe Bpems 1

124 PesepBHoe Bpems 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 PesepBHOE BpeMms 1

134 PesepBHOE Bpems 1

135 PezepBHOE Bpemst 1




136 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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IMPOBEPSIEMBIE HA EI'D 10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[TonrMaHue OCHOBHBIX MPUHIHUIOB YCTPOHCTBA U (HYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIIUI
pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHH; BIIAJEHUE HAaBBIKAMU DPAOOTHI C
OTEPAlIMOHHBIMU  CUCTEMaMU M OCHOBHBIMH BHJaMU IPOrPAMMHOTO
obecrieueHus JJIs peleHus y4eOHbIX 3a/1a4 110 BEIOPaHHOM CIIeHUaTU3aINH

1.2

1.3

Hanuuue mnpexacraBneHuil o 0a30BbIX MNPUHLIMIIAX OpPraHU3alMU U
(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

[ToHnMaHWEe OCHOBHBIX MPHUHIUIOB JAMCKPETH3ALUU Pa3IHYHBIX BHJOB
nHpopmauu

14

[Tonnmanue 0a30BBIX aIrOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHbopManuy (3amMcCh 4YHCEd B TIO3MIMOHHOW CHCTEME CUHCIICHHSA,
JETUMOCTh LEJIBIX YHMCE; HaXOXKJICHHME BCEX MPOCTHIX YHUCEN B 3aJaHHOM
J1ana3oHe; 00paboTKa MHOTOPa3psAAHbIX LENbIX YMCENT; aHATU3 CUMBOJIBHBIX
CTPOK U JPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKHI/IOHaIII)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpenbl pa3paboTKu

1.6

1.7

1.8

Brnanenue OCHOBHBIMHM CBEIEHUSIMH O 0a3ax [aHHBIX, UX CTPYKTYpE,
CpeICTBax COo37aHus U paboThl C HUIMH

ITonumanue BO3MOKHOCTEH u OTpaHUYCHUI TEXHOJIOT UM
HUCKYCCTBEHHOTO  HHTEJJIEKTa B  pPa3IUYHBIX  OONACTAX;  HAIWYHe
MpEJCTaBICHU 00 HCIONb30BaHUK HMH(POPMAIIMOHHBIX TEXHOJIOTUH B
pa3nuYHBIX MpodeccnoHaNbHbIX chepax

Bnanenue TeopeTHueckUM amnmapaToM, MO3BOJISIOLIUM OCYIIECTBIISTh
IIPEICTABICHUE 3aJaHHOIO HATYpPaJbHOTO YMCIIa B Pa3IMYHBIX CHUCTEMAax
CUMCIIEHUS;  BBINOJHATH  NpPeoOpa3oBaHUS  JIOTMYECKMX  BBIPAXKEHUH,
UCHOJb3ys 3aKOHBI ajareOpbl JIOTWKH; ONpeNeNiaTh KpaTyalliuil myTe BO
B3BEIICHHOM rpade W  KOJIMYECTBO IyTeH MEXIy  BepLUIMHAMHU
OPHEHTUPOBAHHOI'O ALIMKINYECKOro rpada

Ymemo

2.1

VYMeHue uCHOIbL30BaTH KOMIIBIOTEPHO-MATEMATUYCCKUC MOJACIIN IJIA
aHann3a OOBEKTOB W MPOIECCOB: (POPMYIMPOBATH IE€Th MOJEIUPOBAHMS,
BBIIIOJIHATE AHAJINU3 PE3YJIbTATOB, IMOJYUCHHBIX B XOJAC MOJACIHUPOBAHMA,
OILICHUBATh aJIEKBATHOCTh MOJEIH MOJEIHPYEMOMY OOBEKTY WIIH MPOIIECCY;




OpCACTABJIATH PE3YJIbTAaThl MOACIIMPOBAHUSA B HATITIAAHOM BUJC

2.2

YMeHue kiaccupUIMpPOBaTh OCHOBHBIC 3a/Jaud aHaIM3a JaHHBIX
(mporHo3upoBaHue, Kiaccu(UKaIms, KIacTepU3alus, aHAU3 OTKIOHCHHIA);
MOHMMATh TMOCIEAOBATEIIbHOCT PEIICHUs 3ajady aHaiu3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYMCTKA U OLICHKA KayecTBa JAHHBIX, BHIOOp U (WJIN)
MIOCTPOCHHE MOJICTH, TMPEOOPa30BaHME IaHHBIX, BH3yadu3alvs ITaHHBIX,
HWHTEPIIPETAIHs PE3yJIbTaTOB

2.3

YMmenue onpenensiTb UHGOPMAIIMOHHBINH 00bEM TEKCTOBBIX, IpapuuecKux
U 3BYKOBBIX J@HHBIX IIPY 3aJaHHBIX IIapaMeTpax JUCKpPETHU3aLUU. YMEHUe
ONPENENATh CPEIHIOI CKOPOCTh INEepefadyd JaHHBIX, OLICHMBAaTh U3MECHEHHUE
BpPEMEHU Iepe/laud Mpu MU3MEHEHHH MH(POPMALMOHHOTO 00BbEMA JaHHBIX U
XapaKTEPUCTUK KaHAJIA CBA3U

2.4

2.5

2.6

2.7

2.8

2.9

2.10

YMeHue CTpouTh KOjA, O0ECHeYMBAIONINN HAUMEHBIIYI0 BO3MOXHYIO
CPEAHIOI0 JUTMHY COOOIIEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHHe HCMIoib30BaTh MPU PEIICHUU 3a7ad CBOWCTBA MO3UIIMOHHOM
3alMCHU YHWCEN, AITOPUTMBI IMOCTPOSHUS 3alKMCHU YWCiIa B TO3HIIMOHHOU
CUCTEME CYHCICHHUS C 3a/JlaHHbIM OCHOBAaHHMEM W TIOCTPOEHHUS 4HCIa T10
CTpOKE, COJEepKalleil 3amuch 3TOr0 4YHcia B IO3UIHOHHOM cHCTeMe
CYHCJICHUSI C 33JJaHHBIM OCHOBaHUEM; YMEHHUE BBINOIHATh apu(METUUECKUE
OTIepAlMH B O3UIIMOHHBIX CUCTEMAX CUUCIICHUS

VYMeHue CTpOUTH JIOTMUYECKOE BBIPAKEHUE B JAU3IBIOHKTUBHOM U
KOHBIOHKTHBHOM HOPMaJbHBIX (popMax 1Mo 3aJaHHOH TaOiuile UCTHHHOCTH;
UCCIIeIOBaTh ~ O0JIACTh ~ WCTHHHOCTH  BBICKAa3bIBAaHUS,  COJEPIKAILEro
IIEPEMEHHBIE; PEIIAaTh HECIOKHBIE JIOTUYECKUE YPABHEHUS

YMeHue pemarh alropuTMUYECKHE 3a/add, CBS3aHHBIE C aHATHU30M
rpadoB (3a7auu MOCTPOCHUS ONTUMAIILHOTO MYTH MEXKY BepIIHaMHU rpada,
ONpeNeeHUsT  KOJIMYECTBA  PA3IMYHBIX IyTeM MEXAy BEpIIMHAMHU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

YMeHHEe UCTI0JIB30BaTh IEPEBbs IIPU aHAIU3€ U ITOCTPOCHUH KOAOB U IS
NPEJCTaBICHNUS apu(PMETHUECKUX BBIPAXEHUH, MPU PEIICHUH 33134 IOUCKa
U COPTUPOBKH; YMEHHME CTPOUTH JEPEBO WUIPBI IO 33aJaHHOMY aJIrOpPUTMY;
paspabarbiBaTh 1 0OOCHOBBIBATH BBHIMTPBILIHYIO CTPATETUIO UTPhI

YMmenue AHAIIM3UPOBATL  AJITOPUTMBI  C  HUCIIOJIB30BAHUCM Ta6J'II/II_I
TPAaCCUPOBKH; OIPCACIIATH 0e3 HCIOIb30BaHUS KOMIIBIOTCPAa PE3YJIbTAaThbl
BBIIIOJIHCHHA HECJIOXKHBIX IPOrpaMM, BKIIIOHANOMIWX HNHUKIIBI, BCTBJIICHUA U
noanporpaMmel, IpH 3aJaHHBIX UCXOAHBIX TAHHBIX

YMeHue onpenensaTh CIOXKHOCTh HM3y4yaeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTHUPOBKAa MAacCHUBa,
nepedOpHbIe  ANTOPUTMbI, JBOMYHBIM MOWUCK) M HPUBOAUTH TNPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0XKHOCTH /ISl pELIEHMs OAHOM 3a7aun

211

Brnanenne yHHMBEpCATBbHBIM SI3BIKOM TMPOTPAMMHUPOBAHHUS BBICOKOTO
ypoBust (ITackane, Python, Java, C++, C#), npencraBieHusIMH O 0a30BbBIX
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TUNAaX JaHHBIX W CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BATh OCHOBHBIC
YIIPABJISIONINE KOHCTPYKIIMH; YMEHUE OCYIIECTBISATh aHAIN3 MTPETTOKECHHON
IPOTPaMMBI: ONPENEIATh Pe3yabTaThl PadOTHl MPOTPaMMBI MPH 3aJaHHBIX
UCXOJHBIX JTAaHHBIX; ONPEAENSATh, NPU KAKUX MCXOJHBIX TAHHBIX BO3MOXKHO
MOJyYeHHE YKa3aHHBIX DPE3yJbTAaTOB; BBLIBIATH JaHHBIC, KOTOPHIE MOTYT
NpUBECTH K ommOKke B paboTe mporpaMmsl; (GOPMYIHPOBAThH MPEIIOKESHUS
10 YAYYIIEHUIO IPOTrPaMMHOTO KO/1a

YMeHue peaau3oBbIBaTh Ha BBIOPAHHOM Ui HM3Yy4Y€HUS  S3BIKE
nporpaMmmupoBanusi Beicokoro ypoBs (ITackams, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00paOOTKH YUCEII, YUCIOBBIX MOCIEI0BATEIILHOCTEN U
MacCHBOB: IIPEACTaBIECHUE YUCIIa B BUJE HAOOpa IPOCTBIX COMHOKUTEIIEH;
HaXOXJICHUE MAKCUMAIbHON (MUHUMAIBHON) NU(PBHI HATYPATBLHOTO YHUCIA,
3allMCaHHOTO B CHUCTEME CUUCIEHHUS C OCHOBaHUEM, HE IpeBbimarommm 10;
BBIUMCIIEHHUE OOOOMIEHHBIX XapaKTEPUCTHK DJIEMEHTOB MacCHMBa WU
YHUCIIOBOM  TMOCJENOBAaTeNbHOCTH  (CYyMMBI, MPOU3BEACHUS  CPEIHEro
apu(MeTUYecKoro, MHUHUMAIBHOTO M  MaKCUMAJIbHOTO  DJIEMEHTOB,
KOJMYECTBA  JJIEMEHTOB, yJOBJIECTBOPSIOMIMX  3a/laHHOMY  YCJIOBHUIO);
COPTUPOBKY JJIEMEHTOB MAaCCHBA; YMEHHE HCIOJb30BaTh B MPOrpaMMax
JaHHBIE Pa3UYHBIX THUIOB C YYETOM OrpaHMYCHHM HA JUAma3oH uX
BO3MOXXHBIX 3HAUCHUH, IPUMCHSTH NP PEIICHUU 3a/1a4 CTPYKTYPHI JTaHHBIX
(ciucku, clioBapu, CTEKH, O4epeiu, JACPEBhs); MPUMEHSITh CTaHIAPTHBIC U
COOCTBEHHBIC TMOAMPOrPaMMBbI IJIE OOpaOOTKM YMCIOBBIX JaHHBIX U
CHUMBOJIbHBIX CTPOK; MCIOJb30BaTh MPHU pa3padOTKe MmporpamMm OUOIMOTEKU
MOANPOrpaMM; YMEHHE HCIIOJIb30BaTh CPEJICTBA OTJIAJKH MPOTrpaMM B cpejie
MIPOrpPaMMHUPOBAHUS

2.13

YMeHHe  HUCNOoNb30BaTh  IEKTPOHHBIE  TaOMUIBl IS aHaJIU3a,
IpescTaBiIeHusT U 00pabOTKM AaHHBIX (BKJIIOYas BBIOOP ONTHMAaJIbHOIO
pelieHus, noAOOp JMHUM TPEHJAA, pElIeHHEe 3a4ad IPOTrHO3HPOBAHUSA);
YMEHHE UCHOJb30BaTh TaOIWYHble (peNALMOHHBIE) 0a3bl JaHHBIX U
CIIPaBOYHBIE CHCTEMBI

2.14

YMeHue opraHu3oBbIBaTh JMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHUEM DPA3JIMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHI; MOHUMaHHE
BO3MOXKHOCTEH HMQPPOBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT, LU(PPOBHIX
00pa3oBaTeNbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kon
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

udposast rpaMOTHOCTH

11

OCHOBHBIE TCH/ICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHOJIOTUM. [lapamiensHbie
BBIYHCIICHHS. MHOTONPOIIECCOPHBIE CHCTEMBI. PactipeiennéHHbIe BEIYNCIUTEIbHBIC
CUCTEMBI 1 00pab0TKa OOJIBIIUX JAHHBIX

1.2

[IpuHUKIBI TOCTPOCHUS M alIapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble nportokoibl. Cerp MHTepHer. Anpecauust B cetu MutepHer. [IpoTokosibl
creka TCP/IP. Cucrema nomennbix uMéH. Paszgenenme IP-cerm Ha mojacern ¢
IIOMOIIIBIO MACOK IIOJICeTe

1.3

14

1.5

@aiinoBas cucrema. [louck B ¢aitnoBoii cucreme. [IpuHIMITBI pa3MemieHUs |
MMEHOBaHUs (ailyioB B ToNTOBpeMeHHON mamstu. LIabmoHbl Uis onmucaHust TPy
¢aiinos

CkopocTh  mepegaud  JaHHBIX. 3aBUCHUMOCTb  BpPEMEHM  Iepelaud  OT
MH(GOPMALIMOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[udposanue nanHpix. CumMmeTpuyHble U HecUMMeTpuuHble mu@psl. udps
npoctoii 3amensl. [ludp Lesaps. udp Bukenepa. Anroputm mudposanus RSA

1.6

2.1

Kozpl, no3Bossomuye oOHapyKUBaTh U UCHPABIATh OLIMOKH, BO3HUKAIOLIUE PU
nepemade naHHbIX. Paccrosame Xosmmmuara. KoampoBanue ¢ MOBTOpeHHEM OHUTOB.
Koapt XammuHra

Teoperuueckrue 0CHOBbI UHPOPMATUKHI

JIBon4HOE KoMpoBaHue. PaBHOMEpHbIE U HEpAaBHOMEPHBIE KOABL. J[eKOAMpOBaHHE
COOOIIEHNH, 3alMCaHHBIX C IOMOLIbI0 HEpaBHOMEPHBIX KOAOB. YcioBue PaHo.
ITocTpoeHne 0AHO3HAYHO AEKOIUPYEMBIX KOJOB € ITIOMOILBIO A€peBa

2.2

Teopernueckne mMoOAXOAbI K OLEHKE KojaudecTBa MH@opMmanuu. EnuHuIe
u3MepeHus: KosunyectBa MHQopMauu. AnpaBUTHBIA MOAXOJ K OIEHKE KOJIWYECTBa
nHpopmanuu. 3akoH aaauTuBHOCTH HH(popmanuu. Gopmyna Xaptiu. Uapopmanus u
BepossTHOCTB. Dopmyna llleHHOHA

2.3

2.4

Cucrempl cuucinenusi. Pa3épHyras 3amuch UENbIX M JPOOHBIX YHCEN B
MO3UIIMOHHON cucreMe cuMciaeHus. CBoiiCTBa MO3MLIMOHHOW 3allMCH  4YHCTA!
KOJMYECTBO LMU(p B 3alUCH, NMPU3HAK JIEIMMOCTH YHMCJIAa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUs. AJTOpPUTM IEpeBOja LEIO0ro 4uciaa u3 P-MUHON cucTeMbl CUMCIEHUS B
JECATUYHYI0. AJITOPUTM TepeBOAa KOHEYHOH P-u4HOM ApoOM B JECATHYHYIO.
AJNTrOpuUTM IMEpeBoia IeNIoro Yuciaa U3 JeCATUYHON CUCTeMbl CUMCIIeHUs B P-MuHylo.
IlepeBon KOHEUHOW JecATUYHON apobu B P-munyto. J[BomuHasi, BOCbMEpUYHAas U
[IeCTHAAATEepUYHAs CHCTEMBbl CUMCIIEHHUS, CBSI3b MEXIY HUMH. Apudmernueckue
oTiepaly B MO3ULIHUOHHBIX CUCTEMaX CUUCIIECHUS

TpOI/I‘-IHaSI YpaBHOBCIICHHAA CUCTEMA CUUCIICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHH.SI CHUCTEMA
CUHCIICHUA

2.5

Komuposanue TexctoB. Komuposka ASCII. OgnobatiTHeie kKoaupoBku. CTaHIapT




UNICODE. Konuposka UTF-8. Onpeznenenne nHPOPMALMOHHOTO 00BEMa TEKCTOBBIX
COOOIIIEHNI

2.6

KomupoBanue uzobpaxenuii. OneHka HHPOPMAIIMOHHOTO 00BEMa TpaduIecKuX
JAaHHBIX IIPHU 3aJaHHBIX PA3pCIICHUU U I‘HYGI/IHG KOOAUPOBAaHUA 1LBCTA. HBCTOBBIG
monenu. KonupoBanue 3Byka. OnieHKka HHPOPMAITMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpH 3aJaHHBIX YaCTOTC JUCKPCTU3AIIUU U pa3pAAHOCTH KOJUPOBAHUA

2.7

2.8

Anrebpa noruku. IlonsThe BbICKa3biBaHMA. Bpicka3biBaTenbHble  (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckne onepanuu. TaOauIBl UCTHUHHOCTH. Jlormyeckue BBIPAKCHUS.
Jlormueckue ToxaecTBa. Jlornueckue onepanuy 1 ornepanuy HaJl MHOXKECTBAMH.

3akoHBl anreOpbl JIOTMKH. OKBUBAJICHTHBIC IPeoOpa3oBaHUs JIOTHYECKUX
BbIpakeHul. Jlornueckue ypaBHEHHsI U CUCTEMbl YPABHEHUH.

Jlornueckue (QyHKUMH. 3aBUCHUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHUECKUX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (hopMbl TOrHYECKUX BbIPAKEHHUH

COBGpIHGHHI:IG JU3BIOHKTHBHBIC KOHBIOHKTHBHBIC HOPMaJIbHBIC (1)OpMI)I,
AJIrOPUTMBI UX ITOCTPOCHHA 110 Ta6HI/II_IC HCTHUHHOCTH

2.9

Jlornueckue 3J€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii  cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHX 3JIEMEHTax I10
3aJJaHHOMY JIOTMYECKOMY BBIP@XEHHIO. 3aluCh JIOTMYECKOIO BBIPAKEHUS 110
JIOTUYECKOU CXEME

2.10

211

Mopenu u wmonenupoBanue. llenn MopenupoBaHusi. AJIEKBaTHOCTh MOJCIH
MOJIETUPYEMOMY O0BEKTY WM npoueccy. PopMann3zanus IpUKIaIHbIX 3a/1a4.

[IpencraBnenue pe3yibTaTOB MOJCIUPOBAHUS B BUAC, YIOOHOM JJIsi BOCIIPUSATHUSA
yenoBekoM. ['padpuueckoe npeacraBieHue 1aHHbIX (CXeMbl, TAOIUIBL, TpadUKH).

[IpeacraBnenne uenbIX YUCEN B NaMATH KOMIbOTepa. OrpaHMYeHHOCTb
yarna3oHa 4ucel TpU OrpaHMYEHUM KoJMyecTBa paspsanoB. llepenonHeHue
paspsanHoi ceTku. be33sHakoOBbIE M 3HAKOBBIC JaHHbBIE. 3HAKOBBIM OWUT. JIBOMYHBIN
JIOTIOJTHUTEIbHBIN KO/ OTPULIATENIbHBIX YHCEI.

[lobutoBele  sornueckue omnepauuu. Jlornyeckuil, apu@meTHUecKUid U
uuknuyeckuit  casuru. lludpoBaHne ¢ TOMOIIBIO MOOHTOBOM  omepanuu
«wckirovaromee MJIN»

2.12

[IpencraBieHye BEIECTBEHHBIX YHUCE B MaMITH KOMIbIOTEpa. 3HaYalas yacTb U
nopsAIoK yucna. Jluama3oH 3HaueHUM BelleCTBEHHBIX uMcel. IIpobiembl XpaHeHUs
BELICCTBEHHBIX YHCEJl, CBSI3aHHbIE C OrPaHUYEHUEM KOJMYECTBA PAa3PSJIOB.
BrinmonHenue onepaiuii ¢ BEIIECTBEHHBIMHM 4YHCIAaMM, HAKOIJICHHE OIIMOOK Npu
BBIUUCIICHUX

2.13

I'padbr. OcHoBHble moHATHA. Bunel rpados. Onucanue rpadoB C MOMOUIBIO
MaTpUI] CMEXKHOCTH, BECOBBIX MAaTpHWIl, CIIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX  3a7ad, CBS3aHHBIX C aHajgu3oM TpadoB  (mocTpoeHHE
ONTUMAJIBHOIO IYTH MEXAY BeplIMHaMHU rpada, omnpeaereHHe KOJIUYECTBa
Pa3NIUYHBIX MyTEH MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada)




2.14

HepeBbs. bunapnoe nepeBo. [lepeBbs moucka. Crmocobbl 00xoma nepeBa.
[IpencraBnenne apudMeTHUECKUX BBIpAKEHUNW B BHJE JepeBa. Vcmonb3oBaHue
rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUPa

2.15

JIMCKpeTHBIE UTPHI ABYX WUTPOKOB ¢ moiHOW mH(popmanmeid. [loctpoenue aepesa
nepebopa BapHaHTOB, OMMCAHUE CTPATETMH UTPHI B TAOIUYHOM (popme. BrurpolimHbie
Y IIPOUTPBILIHBIE TIO3ULUHU. BBIUTPHIIIHBIE CTPATETHH

2.16

CpencTBa HCKYyCCTBEHHOIO MHTEIIeKTa. MnenTudukanus 1 nouck n3o0pakeHui,
pacno3HaBanue Jul. Mcronb30BaHME METOJOB HMCKYCCTBEHHOIO HHTEIIEKTa B
oOyudaromux cucremax. Mcronb3oBaHHE METONOB HCKYCCTBEHHOTO WHTEIUIEKTa B
pobororexnuke. urepuer Bemeil. Heliponnsie cetu

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

@opManuzanus NoHATHA anropurma. MammHa ThIOpHHra Kak yHUBEpCaJbHas
MOJIEJIb BBIYUCIICHUN

3.2

OneHka CIOXHOCTH BBIYHCICHHNA. Bpemst paboTel M 00BEM UCHONB3yeMOn
MaMsTH, UX 3aBUCUMOCTb OT pa3Mepa MUCXOJHbIX AaHHbIX. OIlEHKa aCHMITOTHYECKON
CIIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI NOJMHOMMAIBHOW ciokHOCTH. [lepebopHbie
anroputmsl. lIpumepsl pasiIMUYHBIX aITOPUTMOB PELICHUS OJHOM 3aJadM, KOTOpbIE
HUMEIOT PA3IIMYHYIO CJI0KHOCTb

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB
YIOpPaBJIEHUS HCIOJHUTEISIMU W BBIYMCIUTENbHBIX aIroputMoB. OmnpeneneHue
MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMbIil pe3ybTar

Anroput™Mbl  00pabOTKM HATypajbHBIX YHCEN, 3aMUCAHHBIX B IO3ULMOHHBIX
cucTeMax CUMCIIEHUS: pa30MeHHe 3alKCH YKcia Ha OTAEIbHbIE HU(PBI, HAXOXKACHUE
CYMMBI U IPOU3BeNIeHHs (P, HAXOXKICHNE MAKCUMAIbHON (MUHIUMAIBHOMN ) TU(PEI.

[IpencraBnenue 4yucia B BUAE Habopa MPOCTBIX COMHOXHUTENEH. AJTOpUTM
OBICTPOTO BO3BEAEHHUS B cTeleHb. [IOMCK MPOCTBIX YHMCEN B 3aJJaHHOM JHMAMa30HE C
MTOMOLIBIO AITOPUTMA «perIeTo DpaTocheHar

3.5

3.6

3.7

3.8

MHOFOpEBpHI[HBIe OCIIbIC YKClia, 3ada4n JJIMHHOMN apI/I(I)MeTI/IKI/I

SI3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOUNCIIEHHBIE, BEIIECTBEHHbIE, CUMBOJIbHbBIE, Joruueckue. Bersnenus. CrnoxxHble
ycnoBus. Llukiel ¢ ycioBueM. LIMKIbI 110 IEPEMEHHOM.

OOpaboTka JaHHBIX, XpaHAmMXcs B ¢aitnax. TekcroBble M ABOWYHBIE (HAIIBL.
daiinoBbie nepeMeHHbIe ((ailioBble ykazarenn). Urenue u3 ¢aitna. 3anuce B ¢aii.

Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl ¥ GYHKIUH).

Hcnonp3oBanne cTaHIapTHON OMOIMOTEKN S3bIKA TPOrPaMMHUPOBAHUS

PeKprI/IH. PeKprI/IBHLIC npoucaypsr u (I)yHKI_II/II/I Hcnones3oBanue creka s
opranu3anu pCKypCHBHBIX BbI3OBOB

Uucnennsie MeToapl. TouHOE W NPUOMMKEHHOE perieHus 3amadn. YuciaeHHoe
pelleHre ypaBHEHUH ¢ MOMOIIBIO MoA00pa napamerpa. YucieHHbIe METOABI PEeIICHUS
ypaBHEHU: MeToj Tmepedopa, MeToa ToJoBHHHOrO aeneHus. [IpubmmkéHHOE
BBIYHCIICHHUE JUTMH KPUBBIX. Bhrurcienue miomaneit Guryp ¢ moMouso YUCIEHHBIX
METOJIOB (METOJ MpPSMOYTOJBHHKOB, MeToj Tpameuwii). I[louck wmakcumyma




(MuHEMYMa) QYHKIIUU OJHOM MIEpEMEHHONW METOJIOM IMOJIOBUHHOTO JCTICHUS

3.9

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble — (QYHKIMHM  s3bIKa
MPOrpaMMHUPOBAHUS JJIE OOpPabOTKH CHMBOJBHBIX CTPOK. AJTOpUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOACYET KOJIWYECTBA MOSBICHUI CUMBOJA B CTPOKE, pa3OnueHue
CTPOKM Ha CJIOBA 1O MPOOEIBHBIM CHMBOJIAM, TOWCK IMOACTPOKH BHYTPH JaHHOM
CTPOKH, 3aM€Ha HalJIeHHON MOACTPOKU Ha APYIYyI0 CTpoKy. ['eHepauus Bcex cloB B
HEKOTOPOM anasure, YIIOBIICTBOPSIIOIINX 3aJJaHHBIM OTpaHUYCHUSIM.
[IpeoOpa3oBanue yucia B CHMBOJIbHYIO CTPOKY U OOpaTHO

3.10

3.11

3.12

MaccuBbl M HOCHEOOBATENLHOCTH  YHCEN.  Bplumcienne  0000MIEHHBIX
XapaKTEPUCTUK 3AJIEMEHTOB MacCHMBa WJIM YHCIOBOM MOCIEAOBATEIBHOCTU (CYMMBI,
MPOM3BE/ICHUS, CPEAHEr0 apu(METHYECKOr0, MHHHMAILHOTO W MaKCUMAJIBLHOTO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJICTBOPSIONINX 3aJaHHOMY YCJIOBHIO).
JIuHeHHBII TOWCK 3aJIaHHOTO 3HAYCHUS B MacCHBE. AJTOPUTMBI pabOTHl ¢
JJIEMEHTAaMHU MacCuBa C OJIHOKPAaTHBIM MPOCMOTpoM MaccuBa. CopTUpOBKa
olHOMepHOro MaccuBa. [IpocTble METOIbI COPTUPOBKH (METOJ My3bIpbKa, METOJ
BBIOOpa, copTUpoBKa BcraBKamu). COPTHPOBKA CIUSHUEM. bBBICTpas cOpTHPOBKA
maccuBa (anroputm QuickSort). JIBoruHbIi OUCK B OTCOPTUPOBAHHOM MAacCHUBE

JIBymMepHBIe MacCUBBI (MaTPHIIbl). AITOPUTMBI OOPaOOTKU JTBYMEPHBIX MacCHBOB:
3aloJIHEHWE JBYMEPHOTO YHMCJIOBOIO MAacCHMBa IO 33JaHHBIM MIPaBHJIAM, IOUCK
JJIEeMEHTa B JIBYMEPHOM MAacCHBE, BBIYMCIIEHHE MaKCHUMyMma (MHUHHMYMa) U CYMMBI
AJIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB JBYMEPHOTO
MaccuBa

CrnoBapu (accolmaTUBHbBIE MacCHBBI, 0TOOpaxeHus1). Xom-radbnuusl. [loctpoenue
a(paBUTHO-4aCTOTHOT'O CJIOBAps s 33JaHHOTO TEKCTa

3.13

Creku. AHanM3 NPaBWIBHOCTH CKOOOYHOTO  BBbIpaKeHHs. Bwluucienue
apu(pMeTHYECKOro BhIpaXKEHHUs, 3alIMCAHHOTO B MOCTPUKCHOM popme.
Ouepenu. Mcnonp3oBaHue ouepeau A1l BpEMEHHOIO XpPaHEHUS TaHHBIX

3.14

AnroputMbl Ha rpadax. IlocTpoeHne MHHMMAJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOT'O CBSI3HOTO HEOPUEHTHUPOBAHHOTO rpada. KonnuecTBo pa3znuuHbIX myTei
MEXy BEpIIMHAMUA OPUEHTHUPOBAHHOTO alIUKJINYecKoro rpada. Anroputm JelkcTpsl

3.15

3.16

3.17

HepeBbsi. Peanuzanust nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(ounapubie) nepeBbs. I[locTpoeHue nepeBa [Uisl 3aJaHHOTO  apuU(METHUYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbel 00xona jaepeBa. lcmonb3oBaHue cTeka u
ouepeau st 00xoja iepena

JluHaMu4eckoe MpOorpaMMHUpPOBAHHUE KaK METOJ| PEeIIeHHUs 337ad C COXpPaHEHUEM
MIPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJaud, peIlaeMble C MOMOIIBI0 JUHAMUYECKOTO
MPOrpaMMHUPOBAHUS: BBIYHMCIECHUE PEKYPCUBHBIX (DYHKUMH, MOACUET KOJIMYECTBA
BAapHWaHTOB, 3ala4v ONITUMU3alIUN

[lonatne 00 OOBEKTHO-OPHEHTUPOBAHHOM TporpaMMHUpoBaHud. OOBEKTHl U
kiaccel. CBolicTBa M MeTolbl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHANU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  IMOJIXOA.
Wukancynauus, HacieoBaHue, ToaIuMophu3m




4

WudpopmanoHHbIe TEXHOJIOTUU

4.1

Anamu3 nanHbIX. OCHOBHBIE 3aJlaud aHaiM3a JAHHBIX: [POTHO3HPOBAHHE,
Knaccuukanus, KiIacTepu3alus, aHanuM3 OTKJIOHeHWH. IlocienoBaTenbHOCTh
peleHus 3a/7a4 aHajgu3a JAaHHBIX: cCOOp MEpPBUYHBIX JAHHBIX, OYHCTKA U OILIEHKA
KayecTBa JaHHBIX, BBIOOp M (WJIM) MOCTPOCHHE MOJENH, MpeoOpa3oBaHUE NAaHHBIX,
BU3yaJM3alusl JAHHBIX, MHTEpHpeTanus pe3yibTaToB. IIporpammHbie cpeinctBa M
WuTepHeT-cepBUCHl 111 00pabOTKM M INpeJCcTaBleHMs JaHHbBIX. bonblive gaHHBIE.
MarmHaHoe oOydeHue

4.2

AHanu3 JaHHBIX C TIOMOLIBIO JJIEKTPOHHBIX TaOIuI. BeIYHCICHHE CYMMBI,
cpeaHero apu(pMeTruueckoro, HauOOJbIIEro (HAUMEHBILIETr0) 3HAUCHHs JMANa3oHa.
Bbruucnenne kosp¢uIMeHTa KOppelsuud JABYX pAIoB JaHHBIX. llocTpoenue
CTOJIOYATHIX, IMHEHYATHIX U KPYroBbiXx nuarpamm. [loctpoenue rpadukoB GyHKIUI.
[lonGop nuHMKM TpeHOa, pelleHue 3ajad NpOrHo3upoBaHus. Pemienue 3amau
ONTUMHU3AINU C TTOMOIIBIO 3JIEKTPOHHBIX TaOIHUI]

4.3

4.4

I[I/ICerTI/ISaIII/IFI npu MaTEMAaTUYCCKOM MOACIINPOBAHUU HCIIPCPBIBHBIX
nporieccoB. MojenupoBanue ABUKEHUS. MoJeIpoBaHre OMOJIOTHYECKUX CHUCTEM.
Marematuueckue MOJEIM B DKOHOMHUKE. BBIUHCIUTENbHBIE SKCIEPUMEHTHI C
Mozensmu. O6paboTka pe3ynpTaTOB IKCIEPUMEHTa. MeTo/l HAaMMEHBIIUX KBaJPaTOB.
OneHka 4YHCIOBBIX [apaMeTpoOB MOJEIUPYEMBIX OOBEKTOB U  IPOILIECCOB.
BoccranoBnenue 3aBucuMocTeil o pe3ylbraTaM dKCIepUMEHTa

BepositHOCTHBIE MOJEIIH. Meronsl Momnte-Kapuo. NmuranmronHnoe
MojiennpoBanue. CHCTEMbI MaCCOBOIO 00CTYKUBaHUS

4.5

TabnuaHbIe (peNsaIMOHHBIC) 0a3bl JaHHBIX. TabiuIa — MpeacTaBIeHUE CBEICHUN
00 ogHoTHnHEBIX 00BbekTax. Iloie, 3ammch. Kimrou tadmuiel. PaboTta ¢ roroBoii 6a3oit
JaHHBIX. 3arnojHeHue 0a3bl AaHHbIX. [louck, copTUpoBKa W QUIbTpaALUs JAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C TMapaMmeTpaMu. Beruucisembie MO B
3amnpocax.

MHuorotabiauunble 0as3bl JAaHHBIX. THMBI CBA3eM MexAy Tabnunamu. Buemnwuii
kitou. [lenocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblli mponeccop. CpeacTtBa mOWCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBbIE NOKyMEHTBI. (CHOCKH, OIJIaBJICHHUE.
[TpaBuia HUTHPOBAHUS UCTOUHUKOB M 0QOpMIICHUS OHOIHOTrpapuUecKuX CChUIOK




YUYEBHO-METOANYECKOE OBECIIEYHEHUE

OBPA3OBATEJIBHOI'O MIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

e llndpopmaruka (B 2 uactax); 10 kmacc. yrinyonenHoe oOydenue IlomskoB
K.IO., Epemun E.A. OOmectBo ¢ OrpaHM4eHHOM OTBETCTBEHHOCTHIO
«BMHOM. Jlaboparopus 3HaHui»; AKIIMOHEpHOE 00111ecTBO «M31aTenbeTBO
«IIpocBenieHue»

e Nupopmaruka (B 2 uactsx); 11 kmacc. yrmyOnennoe oOydenue [lomskos
K.IO., Epemun E.A. OOmectBo ¢ OrpaHHYeHHOW OTBETCTBEHHOCTHIO
«BMHOM. JlaGopaTopust 3HaHU»; AKITMOHEpPHOE 00111ecTBO «M31aTenbCTBO
«IIpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
SAnpexc yueOHuK



