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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nHdopmaTuke (yriayOa€HHBIN ypOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaTram
OCBOEHHUS OCHOBHOW  00Opa3oBaTeNbHOM  IMPOrpaMMbl  CpPEAHETO0  OOLIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke ¢denepaibHoi padoyeit
IPOrpaMMbl BOCITUTAHHUSL.

[Iporpamma mno wuHpopMaTHKe Ha€T MNpEACTaBIEHUE O IeNsix, oO0men
CTpaTerud OOy4YeHMs,, BOCIMTAaHUS M Pa3BUTHU OOYyYaIOLIUXCS CpPEACTBaAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOJE€HHOM ypOBHE, YCTaHABIIMBAET
00s13aTebHOE IpeIMETHOE coJiepKaHue, MpeayCcMaTpuBaeT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeaessieT pacipeesieHue ero
no kjaccaMm (rogaMm HU3y4yeHHs1), Ja€T NPUMEPHOE paclpeaesieHue YYEOHbIX 4acoB
M0 TEMaTUYeCKUM pa3fenaM Kypca M  peKOMEHAyeMmyk (IpUMEpPHYIO)
MOCNEAOBATEIBPHOCTh  MX  HM3yYeHUS C  y4€TOM  MEXOPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTHKM Y4YeOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaroInXCS.

[Iporpamma no uHpopmaThKe onpeaeseT KOJTUUeCTBEHHbIE U KaYECTBEHHbIE
XapaKTEPUCTUKU YUYEOHOro Marepuania JUisl KaXJa0ro rojia M3y4eHus, B TOM YHCIIe
JUISL COIEPXaTeIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJIS (MPOMEXYyTOUHOU
aTTecTaluu oOyuarouxcs, BCEPOCCUINCKUX POBEPOYHBIX pabor,
rocyapCTBEHHOW UTOroBoil arrecrauuu). [IporpamMmma no undopmaTuke sBIsETCA
OCHOBOM JJIi COCTABJICHWS AaBTOPCKUX YYEOHBIX TMpPOTpaMM U Y4YEOHUKOB,
NOYPOYHOI'0 IUTAHUPOBAHMSI Kypca YUUTENEM.

WNudpopmartuka B cpeiHeM o01LIeEM 00pa30BaHNUN OTPAXKAET:

CYUTHOCTh HMH(OPMATHKM KaK HAYyYHOW JAMCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3ALMUA HHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTU  NPUMEHEHUs  HMH(OPMATHUKH, TPEXKIE  BCErO
MH(OPMAIMOHHBIE TEXHOJOTHUH, YIPABICHUE U COLUAIBHYIO ChEpY;

MEXIMCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HWH()OPMALMOHHOU
JEATENBHOCTH.

Kypc nHdopmatuku Juist ypoBHsI CpeHEro oouiero oOpa3oBaHUsl SIBISIETCA
3aBEpIIAIOIIMM HTAllOM HEMPEPHIBHOM MOJArOTOBKM 0O0y4Yaroluxcsi B 00JlacTu
uHPOPMATUKA U UH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojiepkaHue Kypca MHOOPMATHKH YPOBHS OCHOBHOrO OOIIETro 0Opa3oBaHMS U
ONBIT  TIOCTOSIHHOI'O  TNPUMEHEHUs  MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEPIPETAlUI0O U 0000IIeHne
3TOTO OIBITA.



PesynbraTthl  yrayOn€HHOTO ypOBHS — UM3y4YeHHs y4eOHOro mpeamera
«apopmatukay OpPHUEHTHPOBAHbI HAa TMOJYYEHHUE KOMIIETEHTHOCTEW ISt
nocieaywmeln npodecCUOHATIbHOM  IESITENPHOCTH KaK B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ HEl o0nacTsax. OHM BKIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATUSMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCS JaHHAas TMpeAMEeTHash 00JIacTh, PAaCHNO3HABAHME COOTBETCTBYIOIIUX UM
MIPU3HAKOB M B3aUMOCBSI3€, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMUYHBIC MOIXO0/IbI
K U3YUYCHUIO SIBJICHUN, XapaKTePHBIX I U3y4aeMOl IpeaAMETHON 001acTu;

YMEHHE peliaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUYECKUE 3aJ]ayH,
XapaKTepHbIE I HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
npeaMeTHON 00J1acTH;

HaJIM4ME MPEACTaBICHUN O JAHHOW MpEeaMETHOM 00JacTH Kak LEJOCTHOU
TeopuH (COBOKYIHOCTH TEOPHI), OCHOBHBIX CBA3AX CO CMEXKHBIMHU OOJIACTIMH
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsS M3yudeHUs MH(DOpMATHKHU 0OecreurnBaeTcs
LeJIeHANPABICHHAs] TIOJITOTOBKA OOyYaroIIMXcs K MPOJOJIKEHHIO 00pa30BaHUS B
OopraHu3anusx NpopecCHOHATIBHOTO  O0pa3oBaHUs IO  CIEIHUAIBLHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € HU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi UHXXKeHepus, MH(OpMalMoOHHas 0Oe30MacHOCTh, MH(OPMAIMOHHbBIC
CUCTEMbl M TEXHOJIOTUU, MOOWJIBHBIE CHCTEMBI U CETH, OOJIbIIUE JaHHBIE U
MaliMHHOEe OO0y4YeHHe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
WHTEJIEKT, TEXHOJIOTMM O€CIpOBOJHON CBSI3UM, POOOTOTEXHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CUCTEMBI PACIpPE/IeIEHHOTO0 PEeCcTpa, TEXHOJIOTUU BUPTYAIBHOU H
JIOTTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3yudeHuss yuyeOHoro mpeamera «WudopmaTuka» Ha
yriIyOn€éHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi — OOecredyeHue
JaJbHEUIero pa3BUTHS WH(POPMAIIMOHHBIX KOMIIETEHIIMM O0ydYaromerocsi, €ro
TOTOBHOCTH K JKM3HU B YCJIOBUSIX pa3BUBAIOIIETOCs MH()OPMALIMOHHOTO OOIIECTBA
M BO3pacCTalolleil KOHKYPEHUMHU Ha phIHKE Tpyaa. B CBA3M ¢ 3TUM HU3ydyeHUE
nHopmaruku B 10—11 kiraccax 10mKHO 00ECIIEUNTD:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, OCHOBAHHOTO HA TOHUMAHHUHM POJIH
uHpopMatrkd, HHPOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMM pa3nuyath (akThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
000061m1aTh HHpOpPMAIHIO;



c(OPMUPOBAHHOCTh ~ NPEIACTABICHUA O BIUAHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTU Ha U3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HKOHOMHUYECKOT0, TOJUTUYECKOTO, KYJIbTYPHOTO, IOPUIAMYECKOr0, MPUPOJHOIO,
SPrOHOMHYECKOT0,  MEIMLUMUHCKOTO M (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTH;

MPUHSATUE TPABOBBIX U 3TUYECKHUX ACTEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEM, BOBICUEHHBIX B CO3aHUE U UCITOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(OPMALUY;

CO37IaHME YCJIIOBUM JJIA Pa3BUTHSA HABBIKOB Y4EOHOMW, MPOEKTHOM, HAYyYHO-
UCCJIeIOBATENILCKOM U TBOPYECKOM NEATENbHOCTH, MOTHUBAIIMKM OOYYalOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuyeOHoro npeamera «MHpopMaTrka» BBIAEISIOTCS YETHIPE
TEMaTUYECKUX Pa3zelia.

Paznen «lludgpoBasi rpaMoOTHOCTH» MOCBSIIEH BONPOCAM YCTPOWMCTBA
KOMIIBIOTEPOB W JIPYTMX DJIEMEHTOB ULU(POBOTO  OKPYXKEHHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONEPALMOHHON CUCTEMBI, padoTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HWHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ce0s
NOHATUUHBIA anmapar HMHMOPMATUKH, BOMPOCH KOJWPOBAHUS HH(OpMaLUH,
u3MepeHus: MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI anreOpbl JOTHMKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurMbl M NpPOrpaMMHMpPOBAaHHe) HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBILUIEHHUS, pa3pabOTKy aJITOPUTMOB U OLIEHKY UX CII0KHOCTH,
(dbopMupOBaHUE HABBIKOB peall3alliyd MpOrpaMM Ha S3bIKaxX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MHpopMaumMoHHBbIE  TEXHOJOTMH»  IIOCBALIEH  BOIPOCAM
NPUMEHEHUS MH(QOPMALMOHHBIX TEXHOJOTHUW, pPEATM30BAHHBIX B MPHUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX W MHTEPHET-CEPBUCAX, B TOM YHCJIE B 3aJa4ax aHaIM3a
JAHHBIX, HMCIOJB30BAHUIO 0a3 MAaHHBIX W DJIEKTPOHHBIX TAOMUI[ IJsl pelieHUs
NPUKJIAJAHBIX 3a]1a4.

B npuBenénHoM nanee coaepxkanHuu yueOHoro npeamera «MHpopmarrkay
KYPCUBOM  BBIJCJIECHBI JIONOJHUTEIBHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s3aTEeNIbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT OBbITh MPEUIOKEHBI I U3yUCHHUSI
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOn€HHbI ypOBEHb U3Y4YeHUS HH(POPMATUKH pPEKOMEHAYETCS s
TEXHOJIOTMYECKOr0  MpoQuis, OpPUEHTHPOBAHHOIO HAa  HWHXEHEPHYIO U
HHOOPMAITMOHHYIO CQepbl ACATENbHOCTU. YTIIYOJIEHHBIH YpOBEHb HW3Yy4YEHUs
uH(popMaTUKU 00€CIEeYnBAET: MOATOTOBKY OOYYalOIIMXCSl, OPUEHTUPOBAHHBIX Ha



CHEIUANTBHOCTU B 00JaCTH WHOOPMAIMOHHBIX TEXHOJOTUA U HHXKEHEPHBIC
CHEIUATbHOCTH, Y4YacTHE B MPOEKTHOM M UCCIIENOBATEIHCKOU JESTeIIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMHM HAMpABJICHUSMH OTpacid HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHM, MOATOTOBKY K YYaCTHUIO B OJIMMITUAJAX U Cllaue
EauHoro rocynapcTBEHHOTO SK3aMeHa 1o HHPOpMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHUSI TEM B Tpeleiax OJIHOrO roaa oOydeHHs
MOXET OBITh M3MEHEHA MO YCMOTPEHHUIO YUYWUTENsS IpHU IOJATOTOBKE pabdoueit
MPOrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUS.

OO01ee YrciIo YacoB, PEKOMEHAOBAHHBIX JIJISl U3y4YeHUs HHGOpMATHKU — 272
gaca: B 10 kimacce — 136 gacoB (4 yaca B Hegenmo), B 11 kimacce — 136 gacos (4 yaca
B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Ilu¢pposast rpaMoTHOCTH

TpeGoBanus TexHUKM O€30MAaCHOCTM W TUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU ITU(PPOBOTO OKPYIKEHUS.

[TpuHIunbel pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXHUTEKTypa
¢bon HeiiMmana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPAMMBI  ITPOILIECCOPOM.
OnepaTvBHasi, MOCTOSHHAsT U JOJTOBpeMeHHas naMatb. OOMEH JaHHBIMU C
MOMOIIBIO HWH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsMOl 10CTyII K TaMSATH.

OCHOBHBIE ~ TEHACHUMHU  pPa3BUTHS KOMIIBIOTEPHBIX ~ TEXHOJIOTHH.
[TapannenbHbie BBIUHCIICHUA. MHoromnpouneccopHsie CHUCTEMBI.
Cynepkomnbiotepbl. PacnipenenéHapie BEIYHCIUTEIBHBIE CHUCTEMBI M 00pabOTKa
OonpmMX JaHHBIX. MoOWIbHBIE HHUGPOBBIE YCTPOWCTBA U WX pPOJb B
KOMMYHUKAIUAX. BceTrpoennsie KOMITBIOTEPHI. MUKpPOKOHTPOJUIEPBL.
Po6oTr3upoBaHHbIEe TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCcTeM. Bub
MPOrpaMMHOTO oOecriedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOTPAMMHOIO
oOecrieyeHusi MOOWJIBHBIX ycTpoicTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpaMMHoe obOecrnedeHne. ONepallMOHHBIE CUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsiuuss W JOEUHCTALUALNUSA  OPOrPAMMHOIO
obecrieueHusl.

daiinoBeie cUCTEMBI. [IpUHIUIIBI pa3MeEIIeHUs W WUMEHOBaHHUS (ailJioB B
nosroBpeMeHHou namsty. Llabmons! 1yist onucanust rpymnmn (aityios.

[Iporpammuoe oOecrneuenue. JuiieH3upoBaHre MPOrpaMMHOIO 00ECIIeUEHHUs
u 1mdpoBeix pecypcoB. [IpompuerapHoe u  CcBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE MTPOrPAMMHOTO
obecrieueHuss U I1UAPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMasi
3aKoHoAaTeNnbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
MIPOTpaMMHOT0 obecTicueHus U MUPPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHUS U AINMAPATHBIE KOMIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie nporokoiabl. Cete NHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOoKoNBI
crexka TCP/IP. Cucrtema JTOMEHHBIX UMEH.

Pasnenenne IP-cerm Ha moncerm ¢ moMonipro macok mnoxacerei. CereBoe
aagMuHUACTpUpoBaHue. [loilydyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3M C y37a0M ceTh. OnpeneneHue mapupyTa JIBHKEHUS
ITAKETOB.

Bunet  pestensHoct B cetu  HMutepHer. CepBucel  MHTepHerTa.
['eonHnopmManmoHHbIE CUCTEMBI. [ '€0IOKAIIMOHHBIE CEPBUCH PEaTbHOTO BpEMEHU



(Hampumep, JIOKalus MOOWIBHBIX TeJIe(POHOB, OIpENeIeHUE 3arpyKEeHHOCTU
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBAHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEepBUCHI U yCiIyrd. ColMalibHbIE CeTH —
OpraHu3alys KOJUIEKTUBHOTO B3aMMOJECUCTBUA M oOOMeHa naHHbIMU. CeTeBoi
ATHKET: MIpaBWja MOBeAeHUs B KubOepmpocTpanctse. [Ipobnema moammHHOCTH
noytydeHHoi uaopmaimu. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHoreHHble W HKOHOMHYECKHE YTpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJOTrui. OOmue npoOieMbl 3aliuThl
undpopmaruu  u  uHbopmarmoHHOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMAIIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpopMalMoHHbIX cuctemax. IIpaBoBoe obOecrneueHne UHOOPMAIMOHHON
0€30MacHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOTO nocTyna K JIAYHOU
KOH(UIeHIUaTbHON MH(pOpPMAILIUU, XPAHSIIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX YCTpOMCTBaX. BpemoHocHOe mporpamMmMHOe 0OecredeHne U CrocoObl
O00ppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JIMYHOTO apXxHBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3amuTa apxusa.

[IudpoBanne nanupix. CUMMETpUYHBIE U HECUMMETPHUYHBIE IIUQPHI
Mudper npocroit 3amensl. udpp Leszaps. udp Bukenepa. Aaroputm
mgposanus RSA.

Teopernyeckue 0CHOBBI HH(POPMATHKH

Nudopmanusi, nanusie u 3HaHus. MHdopmanmonHsie mporeccsl B MPUpPO/IE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JUCKpPETHbIE BEJIWYMHBI U CUTHAIBL. HeobxoaumocThb
JTUCKpeTH3anuu WHMOpMaIuu, NpeaHa3HAYEeHHOW IS XpaHEHUs, Nepenadu u
00paboTKH B ITU(POBBIX CHCTEMAX.

JlBomuHoe KkoaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOJIbI.
JlexoaupoBaHue COOOILIEHMI, 3alIMCAaHHBIX C MOMOLIBI0 HEPABHOMEPHBIX KOJOB.
Ycenoue @ano. llocTpoeHne OOHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpeHHs KonuecTBa HHpopManuu. AnaBUTHBINA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3UIIMOHHON 3allKdCH YHUCTA!
KOJIMYECTBO UG B 3aMUCH, NMPU3HAK JEIMMOCTH YKCIA Ha OCHOBAHUE CHCTEMbI
CUMCIIEHUA. AJITOPUTM IEepEBOAA 1EJIO0Tr0 Yncia u3 P-uuHON cuCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOM P-wmuHON npoOu B HECATHUHYIO.
ANTOpUTM NEpEeBOJA LIEJIOT0 YHUCIA U3 AECATUYHOW CHCTEMBI CUHMCIEHHsS B P-
nuynyto. IlepeBon KoHeYHOW necsaTUYHOM Jpobu B P-munyr. [[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAs] CHUCTEMbl CUHUCIIEHUS, CBS3b MEXKIY HUMHU.



ApudmMernueckre ornepanuyd B MO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEIICHHAs! CUCTEMA CUUCIICHUS. JIBONYHO-IECITUYHASL CUCTEMA CUUCIICHUSI.

KonupoBanne TtekctoB. Kommpoka ASCII. OpHoOGalTHBIE KOJUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMaLMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUHN.

KomupoBanne  u3zoOpaxkenuit. Ouenka  uHOOpPMAIMOHHOTO  00BEMaA
rpauyecKuX TaHHBIX MIPHU 33JIaHHBIX Pa3pelIeHUH U TIyOrnHE KOJUPOBAHUS 1IBETA.
[IBeToBbie Momenu. BektopHoe xomgupoBanue. @opmarsl rpaduueckux ¢ansos.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Komupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIpY 33JJaHHBIX YAaCTOTE AUCKPETU3AIMU U PA3PATHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcKa3biBaTenbHbIE (HOPMBI
(mpemukatel). KBaHTOPBI CyIIeCTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnauipl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlormueckue TtoxaecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXKIAECTB C MOMOUIBIO
Ta0JIUIl MICTUHHOCTH. JIoruueckue onepanuu v onepaiuy HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JIOTUKHA. ODKBUBAJICHTHBIC MPEOOpPa30BAHUS JTOTHYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUECKUX
(GyHKIUI OT KOIMYeCTBa apryMeHTOB. [101HbIE CUCTEMBI JIOTUYECKUX (PYHKIIHIMA.

Kanonnueckue  gopmbl  normueckux  BolpakeHuil.  CoBepIlICEHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMBI HX
MOCTPOCHMUS 10 TaOJINIE UICTUHHOCTH.

Jlormueckue »3neMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alllCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YUCEN B MAMATH KOMIIbIOTEpAa. OrpaHUYEHHOCTH
Jana3oHa 4Yucesl IPHU OrPaHUYEHUHM KOJuW4yecTBa paspsaaoB. llepenonHenue
paspsiiHOi ceTku. be33HakoBbie M 3HAKOBBIC JIAHHBIE. 3HAKOBBIM OUT. [IBOMUHBIN
JIOTIOJTHUTEIIbHBIN KOJI OTPULIATEIbHBIX YUCEI.

[lobutoBble Jormyeckue onepauuu. Jlornueckuii, apudmernueckuii u
nukanyeckuin  capurn.  [lludpoBanme ¢ momMompl0 MOOUTOBOM  omepanuu
«uckimoygaroniee MJIN .

[IpencraBneHre BENIECTBEHHBIX YHCEN B MaMSTH KOMIIbIOTEpA. 3Hayanas
4acTh M MOPSJOK uKcia. Jlnana3oH 3Ha4eHUN BENIECTBEHHBIX uucen. [Ipobiembl
XPaHEHHSI BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psnoB. BbllonHeHHWe omnepanuil C BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHNE

Omnpenenenne BO3MOXKHBIX Pe3yJIbTaTOB pabOThl MPOCTEHIINX aITOPUTMOB
YIPaBJIEHUSI HCIOJHUTEISIMA M BBIYMCIHUTENIBHBIX alropuTMoB. OrmnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEMbIH pe3yJIbTar.

Oramnbl pemieHus 3aJad Ha KoMmIibloTepe. MHCTpyMeHTanbHbIE CcpeacTBa:
TPaHCIATOP, OTJIAAYUK, MNpoQuIMpoBIIMK. KoMmumnsuus W UHTEpHpeTanus
nporpamMm. BupTyanbHble MallllHBbIL.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTIAJKU IPOrpamM.
Hcnonp3oBanue TpaccupoBouHbIX Tabmuil. Otmamounsiii BeiBOA. [lommaroBoe
BBITIOJTHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  nporpammupoBanust (Python, Java, C++, C#). Tunbel JgaHHBIX:
LIEJIOUYKCIICHHBIE, BELIECTBEHHBbIE, CHUMBOJIBHBIC, JIOTHYECKHE. BerBueHus.
Cnoxnsle ycnoBus. Ilukael ¢ yciaoBueMm. I{Ukiasl MO MEPEMEHHOM.
B3anMo3aMeHSIEMOCTh  pa3lIMYHBIX BUAOB  LHMKJIOB. VHBapumaHT [UKIIA.
CocraBieHue LUKIA C HUCIIOJB30BAHUEM 3apaHEe ONPEACIIEHHOIO WHBapHaHTa
LUKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKLIMH JJIS TOJIb30BaTENS.

ANTOopuTMBI 00pa0OTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3MLMOHHBIX
CUCTEMAX CYHUCIECHMS: pa30MeHHe 3alucd 4Yucia Ha OTAEIbHbIE LHQPBHI,
HaxXOXJIEHWE CYMMbl M TMpOU3BEACHUA ULU(pP, HAXOKIACHHE MaKCUMaJbHOU
(MUHUMAJIBHOW ) TG PHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJJaHHOM auaria3oHe. [IpencraBiieHue
4uclia B BUJIE€ HA0Opa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOrO BO3BEIAECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBeie U TBOMYHBIE (ailiibl.
daitnoBbie nepeMeHHble ((ainoBble ykazaTenu). Urenwe u3 Qaina. 3anuch B
(aitn.

PazOuenue 3amaun Ha noazanauu. [loamporpamMmel (pouenypsl U GyHKIIH).
Pexypcus. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbIe mNpoleaypsl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OHMOJIMOTEKH A3BIKA MPOTrpaMMHUPOBAHUS.
[Tonkmiouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJIUTENEH.
MopyibHBINA PUHIUI TOCTPOEHUS IPOTPaAMM.

Uucnennsle MeToapl. TouHoe ©  TNpUOMMKEHHOE pEIIeHUs 3ajayu.
YuciieHHbIE METObI PELIEHUs] YPABHEHUI: METO ] nepedopa, METO I MOJIOBUHHOTO
nenenus. [IpuOnmk€HHOE BBIYMCIEHUE JJIMH KPHUBBIX. BblUMciIeHHE IUTOmIanen
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOJOB (METOJ MPSIMOYTOJIbHUKOB, METO]I



tpaneruii). Ilonck Makcumyma (MuHUMYMa) GYHKIAA OJHOW TEPEMEHHOU
METOJOM MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHblE  QYHKIUU  s3bIKA
MpOrpaMMUPOBaHUs i1 OOPaOOTKM CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBJIECHUN CHMBOJIA B CTPOKE,
pa3OueHrue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, TOUCK MOACTPOKU
BHYTPHM JAHHOM CTPOKHM, 3aMEHA HAWJECHHOW IIOJICTPOKM Ha JPYLyI CTPOKY.
['eHepauys Bcex CIOB B HEKOTOPOM aii(haBUTE, YHOBIETBOPSIOUIMX 33JJaHHBIM
orpannyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTH 4KceNl. Bpruncienne 0000MIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAacCHUBa WM YUCIOBOM MOCIEI0BATEILHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBHOTO M MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIUX 33JaHHOMY YCIOBUIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHUS B MAaCCUBE.

CopTupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METON
y3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBKamu). COPTUPOBKA CIUSHUEM.
beictpas coptupoBka MmaccuBa (anroputm QuickSort). J[BouuHBIN mMOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IPaBUJIaM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYHMCIEHHE MakCUMyMma (MHHHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MAaCcCHBA.

NupopmanuoHHbIe TEXHOJIOTHH

TexcroBeii mpomneccop. PemaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpencTBa MOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHocku, ornaBienue. KosuiektuBHas paboTa ¢ JAOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. OOnmauyHble CEpBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna uuTUpOBaHUS HUCTOYHUKOB U
opopmieHuss Oumbnuorpaguueckux ccpuiok. OQopMieHHE CIUCKAa JHUTEPaTypBhI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CPEACTBAa BBOJA
TekcTa. CHenuanu3upoBaHHBIE CPEACTBA PEJAKTHPOBAHUS MAaTEMATHYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccu(ukanus, KiacTepusauus, aHaiu3 OTKIOHeHu#. IlocinenoBarenbHOCTh
pelleHus 3ajad aHajln3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEepIIpeTanusl pe3yiapTaToB. [IporpamMmmHubie cpeacTBa u



MHTEPHET-CEPBUCHI JIJIs1 00pabOTKHU U MPeACTaBICHUs JaHHBIX. bobline TaHHBIE.
MamnnHoe o0yuyeHue. HTenneKkTyanabHbli aHaau3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO ANEKTPOHHBIX TaOMul. BbluucieHwe cymwbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAMMEHBIIET0) 3HAYEHHs] JUala30Ha.
Brruncnenne koad¢uuueHta KOppesiuu JBYyX psaaoB naHHbIX. [loctpoenue
CTOJ0YaTBIX, JMHEWYaTbIX W KpyroBbix auarpamm. lloctpoenue rpadukos
¢bynkuuid. [Togbop nuHUK TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSL.

YucneHHoe peleHue YpaBHEHMH C IOMOINBIO Moadopa mapaMmerpa.
OnTuMu3anys Kak NOWCK HAaWIyYIIEero peleHus B 3aJaHHbIX yclnoBusx. LleneBas
¢yHkius, orpaHnyeHus. JlokanbHble W TI00aNbHBIA MHUHUMYMBI L€JIE€BOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIuUII.

11 KJIACC

Teopernyeckue 0CHOBBI HH(POPMATHKH

TeopeTndeckne mMOAXOIbI K OIEHKE KoJMYecTBa HWHGOpMaIMU. 3aKoH
annutuBHOCTU MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna lllennona.

Anroputmbl cxaTtusi naHHbiX. AjroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJTropuTMBI CXKaTHsl JAaHHBIX C MOTEPSMH. Y MEHBIICHHUE
rIIyOUHBI KOgupoBaHus 1BeTa. OCHOBHBIE Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBHUCHUMOCTh BPEMEHM MepeJadd  OT
nH(OPMAITMOHHOTO O00BhEMA JMAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuuuHbI
BO3HMKHOBEHHUs OHIMOOK Tpu mepenadye JaHHbIX. Kopbl, MO3BOJSIONINE
OoOHapy’>XMBaThb W HUCIHpPaBIATh OIIMOKH, BO3HUKAIOUIME NpPH TNepenaye daHHBIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ noBropenneM 0utoB. Koasl XaMMuHra.

Cuctembl. KoMmIoHEHTBI cucteMbl W UX B3aumonaeiicTBue. CUCTEMHBIN
addekt. Ynpapnenue kak nHGpopMamoHHbIi nporecc. OOpaTHast CBA3b.

Mopenn u moxenupoBanue. Llens moaenupoBanus. COOTBETCTBHE MOJEIIH
MOJIETTUPYEeMOMY OOBEKTY WJIH TpoLeccy, eau moaenupoBanusa. dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJACIUPOBAHUS B BUIE, YJIOOHOM ISt
BOCIIPUATHS YeNoBeKOM. ['paduueckoe npeacTaBieHre JaHHbIX (CXeMbl, TAOJIHIIbI,
rpaduxn).

I'padpr. OcHoBHbIe moHATHUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemienue
QITOPUTMUUYECKUX 3a/lady, CBS3aHHBIX C aHamu3oM rpadoB (MOCTPOEHUE
ONTUMAIBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeesieHue KOIHMYecTBa
pa3IMYHBIX MyTE€d MEXAy BEpUIMHAMH OPHUEHTUPOBAHHOIO AlMKJIMYECKOTO

rpada).



epeBbs. bunapuoe nepeBo. [lepeBbs momcka. CrocoObl 00xoma aepeBna.
[IpencraBnenue apupMeTUUECKUX BBHIPAKEHUM B BHUE AepeBa. [JuckpeTHble Urphbl
JIBYX UTPOKOB C TIoyiHOM nHbopmarnueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMMCAHKWE CTPATErMH UIPbl B TAONMYHON (popme. BBIUTpBIIIHBIE U TPOUTPHIILIHBIE
NO3ULMH. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa MCKYCCTBEHHOr0 MHTEUIEKTa. CepBHUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHusl yCTHOU peud. KorHuTuBHbIE cepBuUCHl. MaeHTHpuKanms u nouck
M300paXeHUN, pacro3HaBaHUe U1, CamooOyyaromuecs CHUCTEMBL.
N cKyCcCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcrosb3oBaHue METOI0B
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydaroumx cucreMax. Mcmonb3oBaHue METO/IO0B
HCKYCCTBEHHOI'0 MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemei. [lepcnexkTuBbl
pPa3BUTHSA KOMIIBIOTEPHBIX HHTEILIEKTYAJIBHBIX cucTeM. HelpoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anus ~ NOOHATHS  anroputma.  Mammaa  TeropuHra  Kak
YHHUBEpCallbHas MOJeJIb BhruuciaeHuil. Tesuc Yépua—Trropunra.

OueHka CII0KHOCTH BhIUMCIEHUN. BpeMsa paboTel U 00BEM HCIIONB3yEMOM
naMsATH, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON  CIIOKHOCTU  AJITOPUTMOB. AJICOPUTMBI  MOJIMHOMHUAIBHOU
cinoxHocTH. Ilepebopubie anroputmbl. [IpuMepsl pa3IUYHBIX  ANTOPUTMOB
pemeHns OJHOM 3a/1a4d, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTD.

[Touck mpoCTBIX Yuced B 33JaHHOM JMAIla30HE C IOMOIIBIO AJITOpPUTMA
«pemieTo DparocheHay.

MHuoropa3zpsaHbie HeIble YUCIa, 3a1a4u JUIMHHOW apu(METUKH.

CnoBapu  (accollMuaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XdII-TaOJIUIIbI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApS IS 33JAHHOTO TEKCTa.

Crekn. AHanu3 MPaBUILHOCTH CKOOOYHOIO BbIpakeHHs. Bwluucnenue
apu(PpMETUUECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPaHEHUS JaHHBIX.

AnroputMbel Ha rpadax. [locTpoeHne MHHHMajIbHOIO OCTOBHOIO J€peBa
B3BEIICHHOTO CBS3HOTO HeopueHTupoBaHHOro rpada. KomumdecTBo paznuyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O alMKJIMYECKOro rpada. AJroputm
JIeHKCTpBI.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JBOMYHBIE
(bunapubie) aepeBbsi. [locTpoeHue aepeBa Uisi 3aJaHHOTO apUPMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmsl o0xona AepeBa. Mcmnonb3oBaHue cTeka u
ouepenu st o0xoza epena.

JluHampyeckoe MpOrpaMMHpPOBAaHME KAk METOJ pEIICHHs 3axad ¢
COXPAaHEHHEM NPOMEXKYTOUHBIX PE3YyJbTATOB. 3aJadyM, pPElIaeMble C MOMOIIbIO



JUHAMHYECKOTO MPOrpaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (QYHKIUH,
MOICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMU3AIIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXO/A.
WNukancynsiuuys, HacjaeA0BaHKe, MOTUMOPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamm. lIpoektrpoBanue wuHTEpdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB A
MOCTpPOCHUS nHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapamurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAaHUA: IOCTAHOBKA
3ajayd, pa3paboTka  MOJENIH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHbIN
HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOJECINPOBAHUSI.

Juckperuzauuss NOpu MaTEMaTUYECKOM MOJEIUPOBAHUM HEMPEPBIBHBIX
nporeccoB. MoaenupoBanue JBMWKEHHS. MojaenupoBaHue —OHOJOTHYECKHX
cucteM. Maremaruueckue  MOJEIM B SKOHOMHUKE.  BrlumcnurenbHbie
HKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3yslbTaTOB 3KCIEpUMEHTa. MeTOJT HauMEHBIINX KBaJpaToB.
OrneHka 4YHCIOBBIX IAapaMeTPOB MOJEIHUPYEMbIX OOBEKTOB M  IPOILECCOB.
BoccranoBienue 3aBUCUMOCTEH 10 pe3yJibTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoasl  Monte-Kapno.  MmuranumonHoe
MozenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAaHHUS.

Tabnuunbie (pensuuoHHBIC) 0a3bl NaHHBIX. Tabmuia — MpeACTaBICHHE
cBeleHnii 00 OOHOTHHHBIX 00BbekTax. Iloie, 3amuce. Kimrou taGmumel. Pabora ¢
roroBoil 0a3oil JaHHBIX. 3amojHeHue O0a3bl JaHHbIX. [louck, copTUpoBKa U
(GuabTpanMs NaHHBIX. 3apOChl Ha BBIOOPKY JIaHHBIX. 3alpoOChl C MMapaMeTpamu.
Beruncisiemsble 1osist B 3arpocax.

Mmuororabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIy TaOIUIlaMu.
Buennuit xirou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JAHHBIX.

Nuteprer-nnpuiioxkenus. [IoHaTHE O cCepBEPHON U KIMEHTCKOW YacCTAX CauTa.
TexHonorusi «KJIMEHT — cepBep», €€ JOCTOMHCTBA M HeNoCTaTKU. OCHOBBHI SI3bIKa
HTML wu kackamnupix Ta0mui ctwiert (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300paykeHui C KCIONB30BAHWEM DPA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(undpoBbIX (poToOanmapaToB U MHUKPOCKONOB, BHUIECOKAMEp, CKAaHEPOB U JIPYTUX



ycrpoiicTB). I'padmueckuii pegakrop. Paspemenne. KagpupoBanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOpPpEeKUHs — IIBETA.
OOGecuBeurBaHUE I1IBETHBIX M300pakeHui. Perymsb. Pabora ¢ obGmactsamu.
OUIbTPBL.

MHorocinolinple n300pakeHus. TekcroBele ciom. Macka cios. Kanaibl.
Coxpanenue BblJeieHHOW obOnactu. [loaroroBka wiumocTpanuid Juisi BeO-CalToB.
AHHUMHPOBaHHbIE NU300pAKEHUS.

Bekropnas rpaduka. IlpumutuBbl. W3mMeHeHue mopsaka 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynmnupoBka. Kpuseie. @opmaTbl BEKTOPHBIX
pucyHKOB. VMcnonb30oBaHue KOHTYpOB. BekTopu3aius pacTpoBbIX U300paKEHU.

[IpyuHIUIBI TOCTPOCHUST W PEAAKTUPOBAHUS TPEXMEPHBIX  MOJEIIECH.
Cerounsie moxaenu. Marepuanel. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. AnautuBable TexHosioruu (3D-nipuntepsl). [loHATHE 0 BUpPTyalbHOU
PEaTbHOCTU U JOTIOJIHEHHOM pEaIbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 110
MHD®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIu4HOCTHBIE  pe3yJbTaThl  OTPaXKAlOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlUH, TO3UTUBHBIX BHYTPEHHUX
yOXKIIeHNH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
OOIIECTBa, PACHIUPEHHE KU3HEHHOTO OIbITA M OMBITA JCSITEILHOCTH B IMPOIIECCE
peanM3alMu  CpeACTBaMU  y4yeOHOTO TMpeJAMETa OCHOBHBIX  HAaNpaBlieHUU
BOCIIUTATEILHOU AESITEIHLHOCTH.

B pesynapraTte wusydenwss WHPOPMATHKHA HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus y oOydJaromierocsi OyayT copMUPOBaAHBI CIAEAYIOIINE JTUIYHOCTHBIE
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHAa W TIPaBOMOpPSAIKA,  COOJIOJIGHHE  OCHOBOIOJATalIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(YOPMAIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSATH HJEOJIOTUM JKCTPEMH3Ma, HallMOHAJIU3Ma,
KCeHO()OOMHM, MUCKPUMHUHAIIMK 110 COIHAIBHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJEIUI0, TOCTKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHSX, IOHUMaHUE 3HAUCHUsI UHPOPMATUKH KaK HAyKH
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTHU, B TOM YHCJIE B
cetu UHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOUYasl JCTETUKY HAy4dYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHIPUHUMATh pa3JIMYHbIE BUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3u4ecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3JI0POBOrO M Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3J0pPOBbIO, B TOM 4YHCJIE 3a CYET



coOmto/ieHus1 TpeOOBaHM O6€30MacHOM KCIUTyaTallud CPEACTB MH(MDOPMAITMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATD TaKylO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPECCHOHATBHOM JEeATENbHOCTH, CBSI3aHHBIM C
MHPOPMATUKON, TPOrpaMMHUPOBAHUEM U HHPOPMAIIMOHHBIMU TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKCHUSX HAyKd WH(DPOPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBI;

FOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

OCO3HAHUE TJI00ATLHOIO XapaKTepa JKOJIOTHYECKUX MPoOJieM M MyTell X
peuieHrs, B TOM 4YHUCI€ C Y4€TOM BO3MOXHOCTEM HHQPOpPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH, JOCTIKEHUSIM HAay4YHO-TEXHUYECKOIo IMporpecca Hu
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU MH(DPOPMAITMOHHBIX PECYPCOB,
MH()OPMAITMOHHBIX TPOIECCOB U WH(OOPMAIIMOHHBIX TEXHOJIOTHMM B YCIIOBUAX
uudpoBoil TpaHchopmanuu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B mpouecce OOCTMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
nmo wuHpopMaruke Yy OOYy4YarOIIUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIN
WHTEJUJIEKT, Mperoiararonui cqpopMupoOBaHHOCTD:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBAThCI K
AMOIMOHATIBLHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTHXKEHHIO LIENIU U
yCIeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAIBLHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €ro NPHU OCYIIECTBICHUH KOMMYHMKALUHM, CIOCOOHOCTH K
COUYYBCTBUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHMS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITE UHTEPEC U pa3peniaTb KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynapraTe wusydenwss WHPOPMATHKHA HA YPOBHE CPEIHETO OOIIETO
oOpa3zoBanus y oOydawmierocss OyayT copMuUpoOBaHBl MeTampeaIMETHBIC
pe3yJbTaThl, OTPAXKECHHBIC B YHHBEPCAIBHBIX YUYEOHBIX JCHUCTBUAX, a UMEHHO —
MO3HABATEIILHBIE  YHHBEPCAJIbHBIC ydYeOHBIC JICWCTBHS, KOMMYHHKATHBHBIC
YHUBEpPCAIbHBIC YUYeOHBIC JCUCTBUS, PETYJISTUBHBIE YHUBEPCAIbHBIC YUCOHBIC
JIENUCTBUS, COBMECTHAS JIEATEIHbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOru4YecKue JaeicTBUsI:

CaMOCTOSITeILHO  (OpMyIMpoOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIA MPU3HAK WJIM OCHOBAHWS Jii CPaBHEHWS,
KJ1accuUKaAIIA U 0000IICHHS;

ONpeAeisaTh ILEeIu AEATCIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaThiBaTh IIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMCEIOITUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUIN NEATENbHOCTH,

KOODAWMHUPOBATh M  BBHIIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIIEIOBATEIILCKON M ITPOCKTHOM JIEITCIBHOCTH,
HaBbIKAMU  pa3pelieHus TpolJjieM, CIOCOOHOCTBIO M TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHUIO
Pa3IMYHBIX METOAOB MO3HAHMUS;

OCYIIECTBIISITh PA3JUYHBIC BHUJBI JICSITEILHOCTH 10 MOJYYEHHI0O HOBOIO
3HAHUS, €ro HHTEPIpEeTalnH, MPeoOpa3OBaHUI0 U TMPHUMEHEHHUIO B Pa3TMYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJIE€ MPU CO3JaHUU Y4YE€OHBIX U COIMATBHBIX
MIPOEKTOB;

dhopMupOBaTh HAYYHBIN THIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHEMH,
KJIFOUYEBBIMHU MOHATUSIMH U METOJaMH;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOM
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBJSITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IMIOJYYEHHBIE B XOJE pEIICHHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATH PUOOPETEHHBIN OIBIT;

OCYUIECTBJISITh LIEJIECHANPABICHHBIA MOUCK NEPEHOCa CPEACTB M CHOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELy;

yYMEThb INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTHUYECKYH 00jacTu
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEJAMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE WJEH, MpeylaraTb OPUTHHAJIBHBIE MOAXOJbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 337a4H, I0IYCKAIOIINE albTEePHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopmMaumeii:

BJIJI€Th HABBIKAMU MOJYYEHUS MH()OPMALUMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSAITEJIBHO ~ OCYIIECTBJISAITH ~ I[OWCK,  aHajlu3, CUCTEMAaTU3aLMI U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (YOPM MpeCTaBICHMS;

co3daBaTh TEKCThl B pa3NuyHbIX (dopmarax ¢ Yy4ETOM Ha3HAUYCHHS
uHpoOpMalMM U IEJIEeBOW  ayJIUTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IIPE/ICTABIICHNS U BU3yaJIU3aL1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMalMH, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJI30BaTh  CPEJICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEUICHUH KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ CcOOJIIoIeHHEeM TpeOOBAHUN HPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHusi, TMpaBOBbIX M  3TUYECKHUX HOPM, HOpPM
nH(pOpMAIIMOHHON 0€301aCHOCTH;

BJaJ€Th ~ HABBIKAMU  pAclO3HABaHMS M 3alIUTHl  MH(pOpMAaIUH,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JIUYHOCTH.

KoMMmyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMHM BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOajibHbIE CpEJACTBAa OOIIEHUs, IOHUMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyallud u
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  pa3IMYHBIMA  CIIOCOOaMU  OOIIEHWS W B3aUMOJCHCTBHS,
apryMEHTHPOBAHHO BECTU JIUAJIOT, YMETh CMATYAaTh KOH(PJIMKTHBIE CUTYaIIUH;



Pa3BEPHYTO M JIOTUYHO H3J1aratb CBOIO TOYKY 3PCHHUS C HCIHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIWBUIYAJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YjIeHa KOJIJIEKTUBA;

MPUHUMATh LEJIW COBMECTHOM  JEATENIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JECUCTBUA MO HX JOCTHKECHHUIO: COCTABJIAThH IUIAH JCUCTBUU,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa W KAXKJIOINO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE TPOEKTHI, OILECHUBATH MAEHW C TO3UIUU HOBHU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYAIUsX, IIPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIIATH IO3HABATENBHYIO JNESTEIBHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO ~ COCTABJISITH IUJIAH  PEIICHHUs NpoOieMbl € Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHII;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacHIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LESAM;

BJIQ/JIeTh  HABbIKAMU  MO3HABATEJbHON  pedrekcud Kak  OCO3HaHUsA
COBEpLIAEMBIX JEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U



OCHOBaHHM, MCIOJB30BaTh MPUEMBI PeICKCUU NSl OIEHKH CUTYyalluH, BbIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU aHaIU3€ pe3yJIbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrHUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHaIU3€ pe3yJIbTaToOB
JEATENIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIINHU APYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJIBTATBI

B mponecce u3ydenus kypca MHGOpPMATHKU YIIIyOJI€HHOTO YpoBHS 6 10
Knacce oOydaromMMuUCs  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  MpEeAMETHbIC
PE3yNbTATHI:

BIIAJICHUE TPEACTABICHUSAMH O POJM WHPOPMAIMM W CBS3aHHBIX C HEH
MPOIICCCOB B MPUPOJAC, TEXHHKE W OOIIECTBE, IOHATHIMHU «UHOOpMALIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cucTeMHBIN A PexrT», «HHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMa YIIPABICHUS;

BIIAJICHUE METOAAMH TIOMCKa WHpopMmamuu B ceTu HVHTepHET, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIHIO, MOTYYEeHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbIIME JaHHbIE, MPUBOJUTH IPUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HANpPABJICHHWS  WCIOJIL30BAHMS, YMCHHUC
KJIacCU(DUIIMPOBATh OCHOBHBIE 3a/Jaud aHaAJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccudukanus, KJIacTepH3aIus, aHaIMn3 OTKJIOHEHUIA), MMOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHHUS 3a/]a4 aHaJIn3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX,
OYHMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHHUE MOJEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3allnsl TaHHBIX, MHTEPIPETAIHS PE3yIbTATOB,;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIJICHUE HAaBBIKAMU PaOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TIPOTPAMMHOTO OOECIeYeHUsT IS pEHIeHUs Y4eOHBIX 3a1ad 110
BBIOpAaHHOM CrieluaIn3aluu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIATIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUX MpUHIUINAX pa3paboTKu W (YHKIMOHUPOBAHHUS HHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HUHGPOPMAIMOHHONM O0€30MacHOCTH, HCIIOJIb30BAHUE
METO/JIOB M CpPEACTB IMPOTUBOJEUCTBHUSI ATUM YIrpo3aMm, COOJIOJEHUE Mep
0e30MacHOCTH, MPEAOTBPAIIAIONINX HE3aKOHHOE PACTIPOCTPAHEHHUE TIEPCOHATBHBIX
JTAHHBIX, COOJIIO/IEHHE TPEOOBAaHUN TEXHUKH O€30MMACHOCTU U TUTHEHBI PU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH U(PPOBOTO OKPYKEHHS, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U
paboTel B ceTu MHTEpHET;

MOHMMAHHWE OCHOBHBIX TPUHIUIIOB JTUCKPETH3AIMM Pa3IMYHBIX BHUIOB
uHOpMaIMU, YyMEHUE ONpenensiaTh HWHPOPMAIMOHHBIE O00BbEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax JUCKPETHU3aIuHu,
YMEHHE OINpEAENsATh CPEAHIOI CKOPOCTh TMepedadd JaHHBIX, OIICHHUBATH
U3MEHEHHE BpPEMEHH Tepefadyd MNpu HU3MEHEHUH WH(GOPMAIMOHHOTO 00Bh&EMa
JAHHBIX U XapaKTePUCTUK KaHaja CBSI3H;

yYMEHHUE HCIOIb30BaTh MPU PEUICHUU 3a/1ad CBOWCTBA MO3UIIMOHHOM 3aIlucu
YHCeN, AITOPUTMA TIOCTPOCHUS 3aMMCH YUCIIa B TIO3UIIMOHHON CHCTEMEe CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHMS YHCIa 10 CTPOKE, COAEpIKaIleH 3amuch
3TOr0 4YHCia B MO3UIMOHHOM CHCTEME CUUCICHHSI C 3aJlaHHbIM OCHOBAHHEM,
YMEHUE BBIMOJIHATh apuU(PMETHUYECKUE OIepaldd B TO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHHE BBITIONHATH MPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH, HCIIONB3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTHYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHONM U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiulie
UCTUHHOCTH, HWCCIIEI0BaTh 00JacTh MUCTHHHOCTH BBICKA3bIBAHUS, COAEPIKAIIETO
NIEpPEMEHHBIE, PelIaTh HECIOXKHbIE IOTUYECKUE YPAaBHEHHS M CUCTEMBI YPaBHEHUN;

MOHMMaHuE O0a30BBIX aJITOPUTMOB OOpAOOTKM YHUCIOBOW H TEKCTOBOM
uHdopmaluu (3arnuch Yucen B MO3UIIMOHHOW CHUCTEME CUWCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JHara3oHe, 00paboTka MHOTOPa3PsAHBIX IIENTbIX
4HCell, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYI'HX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CIO0XKHOCTh H3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MaccuBa, COpPTUPOBKAa MacCHUBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIA TOWCK) W NMPHBOJUTH MPUMEPHI HECKOJIIBKUX aJrOPUTMOB
pa3HOM CIOKHOCTHU JJIs PEIICHUS OJTHOM 3a/1a4H;

BIIQJICHUE YHUBEPCAJIBHBIM S3BIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMM O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JJaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYHIECTBIATh aHAIN3 MPEIJIOKEHHOW MPOrPaMMBI:
OTIPEJIEIISITh PE3YIBTATHl PA0OTHl MPOTPAMMBI MPHU 3aJaAHHBIX MCXOJHBIX JaHHBIX,
OTIPENENsTh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOXXHO IMOJYYEHUE YKa3aHHBIX



pe3yJIbTaTOB, BBIABJIATH JIaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIHOKE B padoTe
porpamMmsl, GopMyIUpPOBaATh MPEITIOKEHUS 110 YIYUIIEHUIO MPOrPaMMHOI0 KOJIa;

YyMEHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPALIMOHHBIE MaTe€pUabl C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIOJIb30BaTh AJIEKTPOHHBIE TAOIUIIBI ISl aHAJIU3a, TPE/ICTaBICHUs
u  00pa0OTKM  JNaHHBIX  (BKJIIOYAsh  BBIYUCIECHHWE  CYMMBbI,  CPEIHETO
apu(PMETUYECKOT0, HAWOONBIIETr0 W HAUMEHBLIErO0 3HAYEHUM, pelIeHue
ypaBHEHUH, BBIOOp ONTHMAJIBHOIO pPELIECHUs, MOAOOp JMHUM TPEHJA, pEIICHHE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3ydenuss kypca UH(GOpPMATHKU YIIIyOJn€HHOrO YpoBHs 6 11
Knacce oOydaromMMUCSA  OyayT  JOCTUTHYTHl — CIEAYIOIIHE  IPEAMETHbIE
pE3yNbTATHI:

YMEHHE CTPOUTb HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIHE OAHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), UCIOIb30BaTh MPOCTEUIIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIIATH OLIMOKU MPHU Nepenaye
JAHHBIX, CTPOUTH KOJ, 00€CleYMBAIOUINI HAaUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pellaTh AITOPUTMHUYECKHE 337a4d, CBA3aHHBIE C aHAIM30M rpadoB
(3amaun  TIOCTPOCHHUS  ONTHUMAIBHOTO TYTH MEXAy BepmuHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3JIUYHBIX  NyTEd  MEXAYy  BEpIIMHAMU
OPUEHTUPOBAHHOIO AIMKINYECKOro rpada), yMEHHE MCIOJIb30BaATh JE€PEBbS MPHU
aHaIM3€ W TOCTPOEHUUM KOJOB M JJIA MPEACTaBICHUS apU(PMETUYECKHUX
BBIPAKECHUI, IPU PELLICHUH 3a/1a4 IIOUCKAa U COPTUPOBKU, YMEHHUE CTPOUTH JEPEBO
UTPHI TI0 33JIAaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHILIIHYIO
CTPATETHUIO UTPBL;

yMEHUE pa3padaTeiBaTh M PEATM30BBIBATH B BHUAE Mporpamm 0a3o0BbIE
aIrOPUTMBI, YMEHUE HCIOJIb30BaTh B MPOTrpaMmax JaHHBIE PA3IUYHBIX THUIOB C
Y4ETOM OrpaHUYEHUN Ha NTUANA30H MUX BO3MOXKHBIX 3HAYEHHU, MPUMEHSTH MIpPU
pELICHUH 33]1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OYEPEIH, I€PEBDS),
UCIIOJIB30BaTh 0a30BbIE ONEpAllMM CO CTPYKTypamMd JaHHBIX, MPUMEHATH
CTaHJIAPTHbIE U COOCTBEHHBIE MOJIIPOrpaMMBbI JIJIsi 0OpaOOTKH YKCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpamMmm OUOIMOTEKU
NOANPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCIOIb30BATh CPEJACTBA OTIIAJIKH MPOrPaMM B
cpelle IpOorpaMMUpPOBAHMS, YMEHHE TOKYMEHTUPOBATH IPOTPAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPAHUIIBL;



BIIQJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpe,
CpelCTBaX CcoO37aHUsi M pabOThl C HUMH, YMEHHME HCIOIb30BaTh TaOIUYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alPOChl B 0a3axX JaHHBIX, BHITOIHATH
COPTUPOBKY M IMOMCK 3alKceil B 0aze JaHHBIX, HANOJHATH pa3pabOTaHHYyO Oa3y
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUYECKUE MOJICTN JIJIsl aHAIKU3a
O0OBEKTOB M MpPOIECCOB: (HOPMyIUpOBaTh IEJIb MOJEIUPOBAHUS, BBHITIOIHATh
aHallM3 pe3yNbTaTOB, TMONYYCHHBIX B XOJ€ MOJEIUPOBAHUS, OLEHUBATH
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WM MpOLEcCy, MPEACTaBIATh
pE3yNbTaThl MOICIMPOBAHUS B HATJISIHOM BU/IE;

YMEHHE OpraHW30BBIBATh JIMYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IMYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHHA, TTOHUMAHUE
BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3MOKHOCTEH M OTpaHUUYCHUS
NPUMEHEHHUsI TEXHOJOTHUH HCKYCCTBEHHOT'O HMHTEJUIEKTa B PA3NIMYHBIX 00JaCTsIX,
HAJIMYME TIPEJCTABICHUNA O Kpyre peniaeMbpix 3a7ad MAIIMHHOTO OO0y4YeHUs
(pacrio3HaBaHusl, KJIacCU(PUKALUU U TMPOTHO3MPOBAHUSA) HAIUYUE MPECTABICHUMN
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
po(ecCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m KonrpoJubnsie | IIpakrnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Komibtotep - yHMBEpPCaIbHOE yCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnsrorepHsie cetn
1.4 WNudopmannonnas 6€300acHOCTb 7 2
Hroro no pasneny 24
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
ITpencraBnenue nHGpoOpMaLuu B
2.1 peAt bopuan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 Kommnbrorepras apudmeTrka 7 1
Hroro no pasneny 40
Pa3nes 3. AIropuT™Mbl M NIPpOrpaMMHpPOBaHHe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2
33 YucneHHble METOIBI 5
3.4 AnTOpuUTMBI 00PaOOTKH CUMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuT™bl 00pabOTKH MacCUBOB 10 3.5
Hroro no pasneny 44
Pa3nen 4. UngopmanoHHbIe TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JagHEBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckune
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHGOpMaIIMOHHEIE
.1 dopman dopman 10 25
MIPOLIECCHI
1.2 MoaenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AropuT™Mbl M IPpOrpaMMHpOBaHHe
2.1 DNEMEHTHI TEOPUH aJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrpaMMHUPOBAHUS
Hroro no pazgeny 50
Pa3nen 3. UnopmaumoHHbIe TEXHOJIOTUHN
31 KomMmnberorepHO-MaTeMaTHUECKOE g )
' MOJICTTHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14
3.4 Kommnbrorepnas rpaduka 8 3.5
3.5 3D-MoaenupoBanue 8 3
Hroro no pazneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

TpeboBaHus TEXHUKH O€30MACHOCTH U
TUTHEHBI IIPH paboTe C KOMIIbIOTEpPAMU U
APYTUMH KOMIIOHEHTaMH IH(PPOBOTO
OKPY’KEHHUS

[TpunIUns! paboTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C TOMOILBIO IIHH.
KoHTposuiepsl BHEIIHUX YCTPOMCTB

ABTOMaTHYECKOE BBINOJIHEHHUE TPOrPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas1, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTpomeps!
BHEIIHUX yCTpOHCTB. IIpsamoit noctyn k
aMATH

COBpCMeHHLIe KOMITBIOTCPHBIC
TCXHOJIOTHNH

[TporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

CucreMHOE IIporpaMMHOE 00ecIeUeHHE.
OrnepaliioHHbIE CHCTEMBI




Yrunursl. [[paiiBepbl yCTPOMCTB.

? [TapanenpHOE IPOrpaMMHUPOBAHKE

10 WNHcTannsmus u JeMHCTaUTAINS
IIPOrpaMMHOT0 OOecTeueHus
@aiinoBble cuctemsl. [IpuHIUIIBL

1 pa3MenicHusI © UMEHOBaHUs (ailyioB B
nonroBpeMeHHON namsaTH. [1a0moHsr myist
onucaHus rpynn ¢aiaoB
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyu B 001aCTH IPOrPaMMHOTO
o0ecrnieveHus U JaHHBIX
[IpuHUUITBI HOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb UHTEpHET

15 Pasnenenne IP-cetn Ha noxceru ¢
ITOMOIIBIO MACOK ITOJICETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestensHoctu B cetu IHTEpHET.

17 Cepsucsl HTepHeTa. ['ocy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 NudopmanmonHas 6€301macHOCTh

19 Bpenonocuble nporpamMmmHoe obecrieueHue
1 METO/Ibl OOPHOBI ¢ HUM

20 [IpakTnueckas pabora o Teme
" AHTUBHPYCHBIE TPOrpaMMBbl"”

21 OpraHu3arys JMIHOTO apXUBa




uHpopmanuu. PezepBHoe KonupoBaHue.
[TaponpHas 3amura apxuBa

22

udpoBaHmne TaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpagus

24

[TpakTryeckas pabota o Teme
"[udpoBanue JaHHBIX"

25

WNudopmanivs, 1aHHbIE U 3HAHUSL.
WudopmatinoHHbIe IpoIecCh B IPUPO/IE,
TEXHHUKE U 00IIECTBE

26

HerepBIBHI)Ie N IUCKPETHBIC BEIIMYNHBI U
curHasibl. HeoOX0IMMOCTh TUCKPETU3AIIH
WHPOPMAIINH, IPeTHA3HAYCHHON IS
XpaHeHWsI, epeadi 1 00paboTKH B
MUPPOBBIX CUCTEMAX

27

JIBon4HOE KOoaupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KO/bI. JlekoanpoBaHue
COOOIIEHMI, 3aITUCAHHBIX C IIOMOIIILIO
HEPABHOMEPHBIX KOJIOB

28

Ycenosue @ano. [loctpoeHne 01HO3HAYHO
JEKOIMPYEMBIX KOJIOB C TOMOIIbIO I€pEBa.
I'pad An. A. Mapkosa

29

EnuHuIps n3sMepeHust KoJanyecTBa
uHpopManuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa UH(POpMAIUU

30

CucTeMbl CUHUCIICHUS

31

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHHSI B IPYTYIO




32

ﬂBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
meCTHaauaTeCpuIHas CUCTEMBbI CUHUCIICHUA,
CBs3b MCXKIY HUMHU

33

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaaAuaTCpuiIHas CUCTEMbI CUHUCIICHUS,
CBs3b MCXKIY HUMHU

34

ILBOI/ILIHZUI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasg CUCTEMbI CUUCIICHUS,
CBsA3b MCXKIY HUMU

35

ApubmeTndeckre onepanny B
MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS

36

TpOI/ILIHaSI YPaBHOBCHICHHAA CUCTEMaA
CUHCIICHUA

37

IIBOI/ILIHO-IIGCHTI/ILIHaﬂ CHUCTEMA CUHUCIICHUA

38

KonnpoBanue TekcToB

39

PacTtpoBoe xomupoBaHue n300paskeHH

40

[TpakTryeckas pabota o Teme
"JluckpeTuszanus rpapuueckon
uHpopmanuu"

41

[IBeToBbIE MOAETN. BekTOopHOE
koaupoBanue. @opmatsl (haiiios.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konunpoanue 3Byka. OnieHka
nH(pOpMaAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YACTOTE
JTUCKPETU3AINH U Pa3psIIHOCTH
KOIMPOBAHUS




43

[TpakTrueckas paboTa o Teme
" luckpeTrun3arus 3ByKOBOW nHpOpMarmu'"

44

OcHOBBI aJIreOpbI JTOTUKU

45

Jloruueckue onepanuu. TabauIst
HCTUHHOCTH

46

Jlornueckue BBIPAXKCHUA. Jlorngeckue
TOXACCTBA. I[OKEBE[TGJ'ILCTBO JOTHUYCCKUX
TOXACCTB C ITIOMOIIIBIO Ta6J'II/II_I HCTUHHOCTH

47

[IpakTuueckast paboTa o Teme
«ITocTpoenue u ananu3 Ta0IHIl
HUCTUHHOCTHU B TaOJMYHOM MPOIIECCOPE»

48

Jlornueckwue orneparuu u ornepanuu HaJl
MHOKECTBAMU

49

Jlormueckue Orcpanru U orcpanun Haj
MHOXKECTBaMH

50

3aKoHBI anreOpsl JIOTHKU. DKBUBAJICHTHBIE
npeoOpa30BaHus JIOTHYECKUX BBIPAKECHUIN

51

Jlornueckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUN

52

Jlornueckue GyHKIIMN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHUYECKHUX
GyHKIUI OT KOJIMYeCcTBa apryMEHTOB.
[TonHbIe cuCTEMBI JOTHYECKUX (QYHKIUI

53

Kanonunueckue Gpopmbl TOruueckux
BbIpakeHnil. COBEpILICHHBIC
IN3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMasbHbIE (POPMBI, aJITOPUTMBI HX
MOCTPOCHHUS IO Ta0IHIIe UCTUHHOCTH




54

Jlormueckue IeMEHTHI B COCTaBe
KOMIThIOTEpA

55

Tpurrep. Cymmarop. MHOropa3psigHbIii
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOIO
BBIPA)KEHMS 110 JIOTHYECKOU CXeMe

57

MI/IKpOCXCMBI N TCXHOJIOI'UA UX
MMPONU3BOACTBA

58

IIpencraBneHue HeNbIX YUCe B TaMATH
KoMmIbloTepa. OrpaHMYeHHOCTD JAMaIa30Ha
quceN MPU OTPAHNYECHUHU KOJIMYECTBA
pazpsnos. llepenonnenue paspsaaHon
CETKHU

59

be33HakoBbIe ¥ 3HAKOBBIC JJAHHBIE.
3HaKOBBII OUT. JIBOMUHBII
JOTIOJTHUTEBHBIA KOJI OTPHIIATEIIBHBIX
qHUCe

60

[ToOuToBBIE TOrHUECKHUE OIEpALIUH.
Jlornueckwuii, apudmeTrnaeckuii u
HUKITUYECKUI CIBUTH

61

[udposanue ¢ momMouIbI0 TOOUTOBOMN
onepauuu «uckovaroniee NJIN»

62

HpeI[CTaBJ'IeHI/IC 1 XPaHCHHUC B IaMATHU
KOMITIBIOTCPA BEIICCTBCHHBIX YUCCIT

63

Brinonsenue onepaunﬁ C BEIMICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYHMCIICHUAX




[IpakTrueckas padota o teme «M3yuenune

64 MOPa3psAAHOTO MAIMHHOTO MPEACTaBICHUS 1 1
LEJBIX U BEHIECTBEHHBIX YUCEI»

65 AHanus alropuTMOB 1
Oransl peleHus 3aa4 Ha KOMIIbIOTEPE.

66 NHcTpymenTanbHbIe CpeCcTBa: 1
TPAHCIIATOP, OTJIATYUK, TPOPHUIUPOBIIUK
Cpena nporpammupoBanus. Komnusiuus

67 Y MHTEPIIPETalus MPOrPaMM. 1
Bupryansable MamnHbl. THTErppoBanHas
cpena pa3paboTKu

68 Mertoabl OTIIaIKU MPOrpaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa HEeTbIX YUCE 1

71 O0paboTKa BENECTBEHHBIX YHCEIT 1

72 CrnyualiHble U IICEBIOCITYYaliHbIE YnCIa 1

73 Betsnenuns. CnoxHbIE yCIOBUS 1

74 [uxel ¢ ycnoBrueM 1
[{MKIIBI IO IEPEMEHHOM.

75 B3anmo3aMeHseMOCTh pa3IuyHbIX BUIOB 1
IIUKJIOB

76 OO6paboTka HATYpaJIbHBIX YHCEN C |
UCTOJIb30BAaHUEM LIUKJIOB
HaxoxeHue Bcex MpoCThIX YHCel B

77 3aJJaHHOM Juarna3one [IpakTuueckas 1 0.5

pa60Ta no TeMe «Pemenue 3agay METOq0M




nepedopay

78 WNuBapuant nuxia

79 JIOKyMEHTUpPOBaHUE IIPOTpamMM

20 O06paboTKa TaHHBIX, XPAHSIIUXCS B
daitmax

&1 Pas3Ouenue 3amaun Ha 1oa3anayu
Hcnonp3oBanue cTaHiapTHON OUOIMOTEKN

2 s3bIKa TIporpaMMupoBanus. [logxroueHne
OMOIMOTEK MOANPOrPAMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [ToxnporpaMmel (Iporeypsl U PyHKITUH)

84 [Toxnporpammel (porieypsl U PyHKIIUH)

85 [IpakTuueckast paboTa o Teme
"PazpaboTka moamporpamm"
Pexypcus. PexypcuBHBIE 0OBEKTHI

26 (bpaxransr). PekypcuBHbIE TpOLIETyPHI U
¢byukun. Mcnonb3oBaHue creka s
OpraHM3ally PEKYPCHUBHBIX BHI30BOB

27 [IpakTnueckast pabora o Teme
"PexkypcuBHBIE TOAIIPOrpPaMMBbI"”

28 MoaynpHBII IPUHLMII IOCTPOCHUS
porpaMm

89 YucneHHble METOBI

90 [IpakTuueckas paboTa o Teme
«YucneHHoe pelieHne ypaBHEeHUI

01 Hcnonp3oBanne AUCKPETH3ALNH B

BBIYHMCIINTCIIBHBIX 3aJadax




92

[TpakTrueckas paboTa o Teme
«[IpubmmKEHHOE BRIYUCIICHUE UTHH
KPUBBIX U TUTOIIAACH QUTYD»

93

[IpakTuueckas pabora no teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIHN

94

OO0paboTKa CHUMBOJIBHBIX JJAHHBIX.
AATropuTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJIUYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJI0Ba O
MpoOeTbHBIM CUMBOJIAM

96

AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK MOACTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€HA HalICHHOHN MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas pabota o Teme
"O6paboTKa CTPOK C UCIIOJIb30BAHUEM
GyHKIUI cTaHIapTHOM OMOIMOTEKH SI3bIKA
IIporpaMMupoBaHus”

98

['enepanmst ciioB B 3a1aHHOM aji(haBUTE

99

MaccuBbI ¥ TIOCIIEIOBATEIBHOCTH YHCEIL.
[IpakTuueckas pabora o Teme
"3anonHenue Maccuna'

0.5

100

O0600mIEHHBIE XapaKTePUCTHKH MAacCCHBA

101

JInHeHbBIN ITONCK 3aJaHHOT0 3HAUEHNUS B
MmaccuBe. [IpakTuueckas paboTa 1o reme
"JInHelHbIN IOUCK 3aJaHHOI0 3HAUYEHUS B

0.5




maccuse"

[IpakTuueckas pabora no teme "Ilonck

102 MHUHUMAJIBHOTO (MaKCUMaJIBHOTO) 1 1
AJIEMEHTA B YHCIIOBOM MaccuBe"
CopTrpoBKa OJHOMEPHOTO MaCCUBA.

103 [IpocTeie METOIBI COPTHPOBKH. 1 0.5
[Tpaktudeckas padora no Teme "[IpocTsie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprtupoBka ciusiHueM. beictpas

104 COpPTHPOBKA MaccuBa (aJIrOpUTM 1 0.5
QuickSort). [Ipaktuueckas pabora 1o reme '
"BeicTpas copTupoBka Maccupa"
JIBOMYHBIH MOUCK B OTCOPTUPOBAHHOM

105 maccuse. [Ipaktuueckas pabora o reme 1 0.5
" JIBOMYHBIN OUCK"

106 JIByMepHBIC MacCHBBI (MaTPHIIBI) 1

107 AnroputMbl 00pabOTKH MaTpHIL 1

108 Pemenue 3aiauy aHanm3a JaHHbBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomneroTepHas BEpcTka TeKcTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€EMaTUYECKUMU 1 1
dbopmynamu"

112 NHCTpyMEHTBI peLieH3UPOBAHMS 1

113 [TpakTuyeckas pabora o Teme 1 1
"MHOroCcTpaHU4HbIE TOKYMEHTHI"

114 O6aunbie cepBrchl. KouiekTHBHAsS 1 0.5




pabota ¢ nokymeHnramu. [Ipakruueckas
pabora o Teme "KonnekruBHast paboTa ¢
JTOKyMEeHTaMu"

115

AHanu3 naHHblX. boJbiine JaHHbBIE

116

MarmmHHOE 00y4YeHHe

117

AHanu3 JaHHBIX ¢ TOMOMIBIO SJIEKTPOHHBIX
TaOJINIL]

118

[TpakTrueckas padota o Teme "AHanus
JAHHBIX C TOMOUIBIO JIEKTPOHHBIX
Tadymm"”

119

[Toctpoenue rpadukoB QpyHKIMA.
[TpakTrueckas paboTa o Teme
"HarnsaHoe npencraBieHre pe3yibTaTOB
CTATUCTUYECKON 00paObOTKH TaHHBIX B
BU/JIE IMarpaMM CpPeJICTBaMU pPeaKkTopa
AJIEKTPOHHBIX TabIuUI"

0.5

120

Jlunuu tpenna. Ilpaktuueckas padota no
teme "[logOop nmuHuM TpeHaa,
MPOTrHO3UpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe pelleHne ypaBHeHUI
C TIOMOIIBIO MTOI00pa mapameTpa”

0.5

122

OnTuMu3anus Kak MOMCK HAUTY4ILIero
peIICHHS B 3aJaHHBIX YCIOBUSAX.
[TpakTudeckas padora o Teme "Pemenne
3a71a4 ONTUMH3AINHU C TIOMOIIBIO
AJIEKTPOHHBIX TabyuL"

0.5

123

PesepBHOE Bpems




124

Pe3epBHOE Bpems

1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 PesepBHOE Bpems 1
136 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

KonuuectBo nnpopmanuu

AJ'IFOpI/ITMBI CXXaTusa JaHHBIX

Anroput™m Xaddmana

[TpakTnueckas pabora no teme "Cixxatue
JaHHBIX C TIOMOIIBLIO aJIrOpUTMa
Xapdmana"

Anroputm LZW

AJNTOPUTMBI CKaTUS JAHHBIX C IOTEPSIMHU.
[Tpaktuyeckas padora no Teme "Cixatue
JaHHBIX ¢ notepsmu (anroputMmel JPEG,
MP3)"

0.5

CKOpOCTL nepcaadnu JaHHbIX

ITomexoycTONYMBBIE KOJIbI

[TpakTnueckas padbota 1o Teme
"[TomexoycToitunBbie KOABI"

10

Cucrembl. KOMITIOHEHTBI CHCTEMBI B UX
B3anMojeiicTere. CucTeMHBbIN YD PEKT.
Ympasienue Kak HH)OpPMAIMOHHBIN
npoiecc. OOpaTHas CBA3b

11

Mogenu u MOJCIIMPOBAHUC

12

I'padsr




13 Pemenue 3amau ¢ momoipto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUU UTD
[TpakTnueckas padora no Teme "[lonck

16 BBIMIPBIIIHON CTPATErHH B UTPE € OJTHOMN
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIICKTA

13 [TpaxTrueckas pabora no teme "Cpezacraa
HCKYCCTBEHHOT'O UHTEJIJIEKTA"
dopmanuzanysi MOHATUS aJIFOpUTMA.

19 MamuHa TelOpHUHra Kak yHUBEpCAJIbHAS
Mozelb Beruucinenuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora o Teme

20 "CocraBieHHe IPOCTOM MPOrpaMMBbl IS
MamuHbl TeropuHra"

21 Mammna Ilocra

22 Hopwmainbnsie anropudmber Mapkosa
ANTOPUTMUYECKH HEpa3pelIMble 3aJauu.

23 3anaya octaHoBa. HeBO3MOXKHOCTD
AaBTOMATUYECKOM OTJIaKU TPOrpaMM

24 CnoXHOCTb BBIYMCIEHUIN
ITorck MpOCTBIX YUCEI B 3aJaHHOM

25 JMarna3oHe ¢ IOMOIIbIO aJITOpUTMa
«pereTo Iparochenar

2% [TpakTnyeckas padora no Teme "[lonck

IMPOCTBIX YHUCECJ B 3aJTaHHOM I[I/I8.H8.3OHC"




27

MHoropa3psiiHbIe LeNbIe YKcia, 3a1a9u
JUTMHHOM apu(MeTHKH

28

[TpakTrueckas padboTa 1o Teme
"Peanu3zanus BEIYMCICHUN €
MHOTOpa3psIHbIMU YKciaMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaXkeHus ). X3I-TabIULIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps AJIS 33/1aHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TTocTpoenue anaBUTHO-4ACTOTHOTO
cioBaps AJs 3aJJaHHOIO Tekcra'

31

AHanu3 TekcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue mociaenoBaTeIbHOCTEH 110
mrabiony. PerynspHbie BhIpaxKeHHs.
YacToTHBIN aHaAIN3

32

[TpakTrueckas pabota o teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIPAXKEHUS

34

Brranciienne apudpmernaeckoro
BBIPA)KEHUSI, 3aIIUCAHHOTO B MIOCT(PHUKCHOI

dbopme

35

ITpakTnueckas padboTa 1o Teme
"Bbrunciienue apupmMeTuaeckoro
BBIPAXEHUSI, 3alIICAHHOTO B IOCT()UKCHOMN

dbopme"

36

Ouepenu. Mcnions3oBanue odepen 1is




BPEMCHHOI'O XpaHCHUS JaHHBIX

37

[TpakTnueckas padboTa 1o Teme
"Ucnons3oBanue ouepean”

38

HepeBbs. Peanusanus nepesa ¢ IOMOIIBIO
CCBIJIOUHBIX CTPYKTYp. J|Bon4HbIE
(bunapusie) nepesbs. [locTpoeHue nepesa
JUIS 33JJAaHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

39

[TpakTrueckas paboTa 1mo Teme
"Ucnonbp3oBaHue 1€peBbEB s
BBIYUCIICHHS apU(DMETHIESCKIX
BbIpaKeHUI"

40

PexypcuBHbBIe anropuT™Mbl 00X0/1a JepeBa.
Vcnonp30BaHue cTEKa U OUYEPEIU IS
o0xofa nepesa

41

PexypcuBHBIE arOpUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTEKa M OYEPEIH JUIS
00xo0/1a epeBa

42

AnroputMmsbl Ha rpadax. [loctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmybuny. O6xox rpada B
HIAPUHY

44

Konn4ecTBO pa3IMuHbIX IyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
alMKIINYECKoro rpada

45

Anroputm JlefKCTpBI.




46

[IpakTrueckas paboTa Mo Teme
"Bpruncienue JUIMHBI KpaTyaruero myTa
MEXy BepinHaMu rpada (aIroputm
HerikcTpsn)"

47

Anroputm ®noiga—Y opiuasia

48

3ajauu, pemraeMble ¢ TOMOIIBIO
AUHAMHUYCCKOIr'o NporpaMMHUpPOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIUN

49

[TpakTyeckas pabora o Teme
"BbrunciieHne peKypcUBHbIX (YHKIUHI C
MIOMOUIbIO TUHAMUYECKOTO
IpOrpaMMHUpOBaHus"

50

38.,[[3‘11/1, pemacMbIC C TIOMOIIBIO
AUHAMHUYCCKOI'0 IpOorpaMMHUPOBAHUS:
MOJACYET KOJIMYSCTBA BApHUAHTOB

51

[TpakTrueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMHYECKOT0 MPOrpaMMUpoBaHus”

52

3agaum, perraeMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMHUPOBAHUS:
3aJ1a4d ONTHUMHU3AIUN

53

ITonsiTHE O Mapagurmax
nporpammupoBaHusi. O030p SI3LIKOB
IPOrPaMMHUPOBAHUS

54

[TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM
IIPOrpaMMHUPOBaHUU

55

OO0bekTHI ¥ Ki1acchl. CBOWCTBA M METOBI
00BEKTOB




56 OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTnueckas padboTa 1o Teme

57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

53 Pa3paboTtka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO OAX0Aa
[TpakTuyeckas pabdora "Pa3paboTka

59 IPOCTOH MPOrpaMMBbl C UCHOTIB30BAHUEM 1
KJ1accoB"”
Wukancynanusa. [Ipaktuueckas pabota no

60 teme "Pa3paboTka kiacca, UCTIOIb3YIOIIETO 0.5
MHKAINCyJsAIu0"

61 Hacnenosanue. [Tomumopduzm

& [TpakTrueckas padboTa 1o Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl OBICTPOI pa3pabOTKH MPOrpaMM.

63 [TpoexTrpoBanue uHTEpdeiica
10JIb30BaTEIIsI

64 [TpoexTupoBanue uHTepdeiica
MOJI30BATEI

65 Hcnonp30BaHue TOTOBBIX YIIPABIIsEMbIX
AIIEMEHTOB JIJIsl IOCTPOeHUs HHTepdeiica
[IpakTrueckas paboTa Mo Teme

66 "Pa3paboTka mporpaMMsbl ¢ Tpad@UIeCKUM 1
uHTepdericom"

67 W3yueHne BTOPOro sI3bIKa

IIPOrpaMMUPOBAHUS




68

N3ydenue BTOpOro g3bika
IPOrPaMMHUPOBAHUS

69

OTarnsl KOMITIBIOTCPHO-MATEMATUYCCKOT'O
MOACIINPOBAHUA

70

Juckperusaius mpu MaTeMaTUHIeCKOM
MOJICJIMPOBAHUU HEIIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHu€e IBUKEHUS

71

[TpakTudeckas paboTa 1mo Teme
"MopenupoBaHue JBUKEHUA"

72

MopenupoBaHue OMOJIOTHUECKUX CHCTEM.
[TpakTrueckas paboTa Mo Teme
"MonenupoBaHue OMOIOTHYECKUX cucTteM"

0.5

73

MartemMaTudeckue MOJCIN B DOKOHOMHKE.
BreranciaurensHbIC OKCIICPUMCHTEI C
MOJCISIMH

74

BepostHocTHbIe MOgenu. [IpakTrueckas
pabota mo Teme "MmuTtanmonHoe
MOJICJIMPOBAHUE C TOMOILBIO METOJ1a
Monte-Kapino"

0.5

75

KoMnbroTepHOEe MOJEIMPOBAHNUE CUCTEM
yIIpaBICHUS

76

O06paboTka pe3yabTaToB 3KCIIEPUMEHTA

77

Tabnuunble (pensauuoHHbIe) 0a3bl JAHHBIX

78

[Touck, copTUpoOBKa U PUIBTpALIUS
JaHHBIX. 3ampoChl HA BRIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisembie
TOJIsl B 3aIIpOcax

79

[TpakTnueckas pabora no teme "Pabora ¢




roToBoOM 0a30i JaHHBIX"

Muororabanyabie 0a3bl TaHHBIX. THUTIBI

80 cBsA3el Mexay Tabauamu. Baemnuit
xirod. LlenocTHOCTE 0a3hl JAaHHBIX
ITpakTnueckas paboTa o Teme

81 "Pa3paboTka MHOTOTaOIUYIHOMN 6a3bI
TaHHBIX"

%) 3anpockl K MHOTOTa0IHYHBIM 0a3aM
TAHHBIX

23 [TpaxTrueckas paboTa o Teme "3ampocsl K
MHOroTa0JIM4YHON 0a3e JaHHBIX"

84 SA3bIk ynpasieHus ganHbiMu SQL
[TpakTnueckas pabota 1o Teme

85 "VrpaBieHue JaHHBIMH C TIOMOIIIBIO SI3bIKA
SQL"

26 Hepensiimonneie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHEeT-IPUII0KEHUS
[ToHsiTE O cepBEpHOM U KIIMEHTCKOM

88 yacTAx cailta. TeXHOJIOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTAaTKU

89 OcHoBbl s1i3p1ka HTML

90 [TpakTnueckas padbora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 OcHoBsl s1i3p1ka HTML

92 OcHoBsl s13p1ka HTML

93 [TpakTnueckas padbora no teme "Coznanue




BEO-CTPaHMIIBI, BKITFOYAIOIIEH
MYJIbTUMEANINHBIC OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUIE0)"

94

OcHoBBI KackaaHBIX Tabmuil ctuieit (CSS)

95

ITpakTnueckas paboTa o Teme
"OdopmiieHrE CTpaHUIIBI C TTOMOIIBIO
KacKaJHbIX Ta0nui cTriein"”

96

Cuenapun Ha s3pike JavaScript

97

Cuenapum Ha s3b1Ke JavaScript

98

®opmbl Ha BeO-CTpaHULIE

99

[TpakTudeckas padora no Teme "O6paboTKa
JTaHHBIX popM"

100

Pa3smernienune BeO-caiitoB. Yciyra
XOCTHHTa. 3arpy3ka (ailyioB Ha cait

101

Kanpuposanwue. Mcnpasnenue
nepcrektuBbl. ['ucrorpamma. Koppekuus
YPOBHEW, KOPPEKILIUs I[BETA.
ObecrBeunBaHuE IBETHBIX U300pakeHUH

102

BBox n300paskeHuii ¢ UCTIOIB30BaHUEM
Pa3INYHBIX ITUPPOBBIX YCTPOHCTB.
[TpakTrueckas padota o Teme "OOpaboTKa
ndposbix Gororpadumit"”

0.5

103

Peryms. PaGora ¢ obnactsimMu. OuiabTpHL.
[TpakTuueckas padota o Teme "PeTymib
nndpoBbIx Gororpadumit”

0.5

104

MHorocnoiinbie n3o0pakeHus. TekcToBbie
ciou. Macka cnost. Kananel. Coxpanenue
BBIAEIIEHHON 001acTH




[IpakTrueckas paboTa Mo Teme

105 . 1 1
"MHorocnoiHbIe n300pakeHus"
[ToaroroBka uirOCTpaIuii A1 BeO-CalTOB.

106 [TpakTnueckas pabota 1o Teme 1 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bekropuzamms 1
pacTpOBBIX N300pakeHUN

108 [TpakTnyeckas padora no Teme "BekropHas 1 1
rpaduxa"

109 [TprHIMIBI TOCTPOEHUS U PeTaKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIIECH

110 [IpakTuueckas padota no teme "Coznanue | |
MPOCTBIX TPEXMEPHBIX Mozenei"

111 Cerounsie Moen. Marepuansl 1

112 [TpakTuyeckas padora no Teme "CeTouHbIe 1 |
Mozenn"

113 MonenupoBaHie HCTOUHUKOB OCBEIIECHUS. 1
Kamepsl

114 [TpakTnyeckas pabora o Teme 1 1
"Pennepunr"

115 AnautuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1

116 ITonsiTHE O BUPTYaIbHON PEAILHOCTH U 1
JIOTIOJIHEHHOM PEAIbHOCTU

117 Pe3epBHOE Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHOE Bpems 1

120 Pe3epBHOE Bpems 1




121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 Pe3epBHOe Bpems 1
127 PesepBHoe Bpems 1
128 Pe3epBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

36.5







IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHIUH
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHI; BJIaJICHUE HaBBIKAMH PalbOTHI C
ONEPALMOHHBIMA CHCTEMaMM W OCHOBHBIMM BUAAMU HPOTrPAMMHOIO
obecriedeHnsT JUIsI  pEHICHWsT y4YeOHBIX 3aJa4 10  BBEIOpaHHOM

cricnyajim3aliun

1.2

Hanmnume mpencraBineHuii o 0a30BBIX NPUHIMIAX OpraHU3ANNH U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTeH

1.3

ITonnmanue OCHOBHBIX MNPUHIHUIIOB IAUCKPECTU3ALIUHU PA3JINYHBIX BHUI0B

uH(popManuu

1.4

[Tonnmanune ©6a30BBIX AITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM
uHpOpManMy (3alUCh YHCEN B TIO3UIMOHHOW CHCTEME CUHWCICHHS,
JETUMOCTD LIEJIBIX YHCENT;, HAaX0XKICHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
aMamnasoHe; 00pabOoTKa MHOTOPA3psAHBIX IENBbIX YWCEN; aHaJH3

CUMBOJIbHBIX CTPOK U JAPYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue q)yHKI_[I/IOHaHLHBIe BO3MOXHOCTU HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvne OCHOBHBIMH CBeNEHHUSAMH O 0a3zaxX JaHHBIX, UX CTPYKType,

CpeACTBAX CO3JaHUS U pa6OTBI C HUMH

1.7

[ToHnmMaHue BO3MOXHOCTEH M OTPAHUYEHUN TEXHOJIOTUH UCKYCCTBEHHOIO
HHTCIUICKTA B Pa3JIMYHbIX O6HaCT$IX; HaJIn4ue HpGIICTaBJICHI/If/'I 00
UCIIONIb30BaHWM  WH(GOPMALMOHHBIX  TEXHOJOTUH B Pa3IUYHBIX

npodeCCHOHATBHBIX chepax

1.8

BiianeHne TeopeTHYECKMM amnmaparoM, IO3BOJIIOLUM OCYLIECTBIISATh
[IPEACTABICHUE 3aJaHHOIO0 HATYypPaJlbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAX
CUMCJICHUS; BBIIOJHATh IPEOOPa30BAaHUS JIOTMUECKHUX BBIPAXKEHU,
UCHOJb3Yysl 3aKOHBI aJIreOpbl JIOTUKHU; ONpPENeNATh KpaTdalluidi myTh BO

B3BEIICHHOM Tpade M KOJMYECTBO NyTed MeXJay BepLIMHAMHU




OPUEHTHPOBAHHOTO AlMKINYECKOro rpada

Ymemo

2.1

YMeHHE HCNOIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIM U
aHaimn3a 00BEKTOB U IMPOLECCOB: (hOPMYIUPOBATh LIE€TIb MOJCIUPOBAHMS,
BBIIIOJIHATh AQHAJIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJCIMPOBAHMS;
OLICHUBATh aJICKBaTHOCTh MOJICJIM  MOJEIHPYEMOMY OOBEKTY WM

mponeccCy; NpeaACTaBIATh PE3YJIbTAThI MOACIUPOBAHNA B HATJIAAHOM BHUIC

2.2

YMmenue kinaccuPUIMPOBATH OCHOBHBIC 3aJladdl  aHANW3a JaHHBIX
(mporHo3upoBaHue, KIaccuduKanus, KIIacTepu3allus, aHanm3
OTKJIOHEHWI{); TIOHMUMATh ITOCIIEOBATEIFHOCTh PEIICHHUS 3a7ad aHaIn3a
JaHHBbIX: C60p INCPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA KauCCTBA NAHHBLIX,
BBIOOp ¥ (WIM) TIOCTPOCHHME MOJACIH, TpeoOdpa3oBaHuE HTaHHBIX,

BU3yalin3alud JaHHBIX, HHTCPIPETAHUA PE3YJIbTATOB
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YMeHue onpeensiTh HHPOPMAMOHHBIH 00BEM TEKCTOBBIX, IpadUuecKux
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX MMapaMeTpax AUCKPETU3aluu. Y MEeHHUe
ONPEAENATh CPEIHIOI CKOpPOCTh IE€pelayd  JAHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHHU TIepelaud IpU H3MEHEHMH HWH(POPMALMOHHOTO

00bEMa TAHHBIX U XapaKTEPUCTHUK KaHaJa CBS3H

2.4

YMmenue CTPOUTH KON, O6CCHCLII/IB8.IOIJ_II/II71 HaAaNUMCHBITYKO BO3MOKHYIO

CPEIHIO0 UIMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh MPU PELIEHUWH 3a7a4 CBOMCTBA IMO3ULHUOHHOU
3alUCH YHWCEJl, AJITOPUTMBI MOCTPOCHMS 3alMCU 4YKCIIa B MO3WLUOHHOMN
CHUCTEME CYHCIICHHS C 3aJJaHHBIM OCHOBAHUEM M IOCTPOEHHUS YHUCa I10
CTPOKE, COJEpKAIllel 3alKuch 3TOr0 YKCIA B IO3ULHOHHOW CHCTEME
CUMCJIIEHUS  C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIIOJHATH

apI/I(I)MeTI/I‘-ICCKI/Ie OIrcpanru B IO3UINHUOHHBIX CUCTECMAX CHHUCIICHHUA

2.6

VYMeHHEe CTPOWTh JIOTUYECKOE BBIPAKCHHWE B JAW3BIOHKTHBHOW U
KOHBIOHKTHBHOW  HOPMaJNbHBIX ¢GopMax IO 3aJaHHOW  TabiuIe
UCTUHHOCTH; HCCIeloBaThb 00JacTb HCTHMHHOCTU  BbICKa3bIBaHUS,

COACPIKAIICTO IMMEPEMEHHBIC, PEIIATh HECIOXKHBIC JIOTHUCCKHUE YPABHCHUA

2.7

YMeHue pemarh alropuTMUYECKHE 3a7aud, CBA3aHHBIE C aHAIM30M
rpadoB (3amaud MOCTPOEHUS ONTHUMAILHOTO MYTH MEXKIY BEepUIMHAMHU
rpada, ornpeneneHus] KOJIUYECTBA PA3JIMYHBIX MyTEH MeXay BepLIMHAMH

OPHUCHTHPOBAHHOTO alTUKIIMYCCKOTO rpaq)a)

2.8

YMeHue HCIoNIb30BaTh AEPEBbs MIPU aHAIM3E U IOCTPOCHUU KOAOB U UL
NpeJCTaBICHU apu()METHUECKUX BBIPAKEHUH, NpPU PELICHWH 3a/1ad

IIOMCKAa W COPTHUPOBKH, YMCHHC CTPOHUTL ACPCBO HIPbLI IO 3aJaAHHOMY




aIrOpuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMeHue AHAJIM3UPOBATh aJIOpUTMbI C  HCIIOJB30BAHUCM Ta6J'II/II_[
TPACCUPOBKHU; OIPCACIIATH 0e3 UCIOJb30BaHUs KOMIIBIOTEPa PE3YyJIbTAThI
BBIITOJIHCHHUA HECJIOXKHBIX IMPOrpaMMm, BKIIHOYAIOMIUX HUKIIbI, BETBJICHUA U

moaIporpaMmsal, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpenensTh CIO0XHOCTh H3y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CyMMHpOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe aIrOPUTMBbI, JBOMYHBIM MOWMCK) W MPUBOAUTH IMPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTH IJIA PCILICHUA OJIHOM 3aJa4u

2.11

Brnagenne yHUBEpCATBHBIM  SI3BIKOM IPOIPAMMHPOBAHHS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusMu 0 0a30BBIX
TUTIAX JAHHBIX M CTPYKTypaX JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
YIOPABIAKOIIAE  KOHCTPYKIMM;  YMEHHE  OCYLIECTBIATh  aHAJIU3
MPEIJIOKEHHOW  MPOrpaMMBI:  ONPEAENsTh  pe3yJabTaThl  pabOThHI
IIPOrPaMMBI TIPH 3aJIaHHBIX MCXOJHBIX JAHHBIX; ONPEACIIATh, MPU KaKUX
HNCXOOHBIX JTAHHBIX BO3MOXHO HOJIy‘IeHI/Ie yKa3aHHBIX pe?)y.]IBTaTOB;
BBISIBJISATH JIAHHBIC, KOTOpPbIE MOTYT IPHBECTH K OMUOKe B padoTe
IIPOrpaMMBI; dbopMynHpoOBaTh  MPEUIOKEHUS 10  yIyYIICHHUIO

MporpaMMHOTIO KOa

2.12

VMeHHe peanu3oBBIBATH Ha BBIODAaHHOM JUIS  M3YYEHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AITOPUTMBI 00pabOTKU YHCEIN, YUCIOBBIX ITOCIIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YHCIa B BHAEC HabOpa MPOCTHIX
COMHOKHUTEJEeH; HaxX0XJIEeHHE MaKCUMaJIbHOW (MMHHUMAJBbHOW) IHQpHI
HATypaJIbHOTO YHCJIA, 3alMCAHHOTO B CUCTEME CUMCIICHHS C OCHOBAaHHEM,
He mpeBblmaomuM 10; BblUKCIEHHE OOOOIIEHHBIX XapaKTEPUCTHK
JNIEMEHTOB MAacCHBa WM YHCIOBOH IOCIENOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEro  apuPMETHYECKOro, MHHHUMAIBHOTO |
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBICTBOPSIOLUINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJI€MEHTOB MAacCHBa; YMEHHE
UCMOJb30BaTh B MpPOTrpaMMax JaHHbIE Pa3IUYHBIX THUIIOB C YYETOM
OTpaHWYCHUI Ha JUANa30H WX BO3MOXKHBIX 3HAYCHWH, NPUMEHSTH IPH
pELIeHNN 3a7a4d CTPYKTYpPBI JAaHHBIX (CIIHUCKH, CIIOBapH, CTEKH, OYEpE.H,
JepeBbs); NPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOJIPOTPAMMBI IS
O6pa6OTKI/I YUCJIOBBIX JAHHBIX W CUMBOJIBHBIX CTPOK; MCIIOJB30BaTh IMPU
pa3paboTke MmporpamMm OMOJIMOTEKH MOANPOrpaMM; YMEHHUE UCIIONIb30BaTh

CpEeICTBa OTJIAJIKH MPOTPaMM B Cpeie IPOrpaMMHUPOBAHHUS




Vmenue UCIIOJIB30BaTh SJICKTPOHHBLIC Ta6J'II/II_IBI JUIS aHaJIu3a,

npeACcTaBIeHUs M 00pabOTKM JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO

2.13 peleHust, moa0op JMHUM TPEeHJa, pelleHHe 3ajJad MPOTHO3MPOBAHUSA);
YMEHHE HCIIOJIb30BaTh TaOJIMuYHble (PEISLUOHHBbIE) 0a3bl JAHHBIX U
CIIPaBOYHBIE CUCTEMBbI
YMeHue OpraHM30BbIBaTh JIMYHOE HH(MOPMALMOHHOE IMPOCTPAHCTBO C

514 UCTOJb30BAHUEM  Pa3IMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHI;

MMOHUMAaHUE BO3MOKXHOCTEH I.[H(l)pOBBIX CEPBHUCOB TOCYIAapCTBCHHBIX

yCIIyT, TUGPOBBIX 00Pa30BATEIBHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO TH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

[Mudposast rpaMOTHOCTH

1.1

OcCHOBHBIE TEHICHIIMYU Pa3BUTHsI KOMIIBIOTEPHBIX TeEXHOJIOTUM. [lapamiensHble
BBIYMCIICHHS. MHOronpoueccopHsle cucteMsl. Pactipenenénueie

BBIYHUCIINTCIBHBIC CUCTEMBI U 06pa60T1<a OOJIBIINX JaHHBbIX

1.2

[IpyHIMIIBI TOCTPOCHMS M amnmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBoie mpotokosibl. Cerb HWHTepHer. Agpecanusi B cetu HMHTepHer.
[Tporokonsl cteka TCP/IP. Cucrema nomenHsix uméH. Pa3nenenue IP-cetu Ha

IMOJICETH C IOMOIIILIO MAaCOK IOACETEH

1.3

daiinoBas cucrema. Ilouck B daitnoBoit cucreme. IlpuHIMIBI pa3MerneHus u
UMEHOBaHMs (ailioB B JoiroBpeMeHHON mamsatu. [1laGmoHbl mis omucaHus

rpyni ¢aitnos

1.4

CKOpOCTL nepeaadun JaHHBbIX. 3aBUCHMOCTb BpPEMCHU nepeaadun oT

MH(GOPMaIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

1.5

IudpoBanue ganHpix. CHUMMeETpUYHbIE U HecUMMeTpuuHble mudpsl. HInudpsr
npoctoii 3amensl. [Iudp Ilesaps. [udp Buxenepa. Anroputm mumdppoBaHuUs
RSA

1.6

Kompl, mo3Bonstomye 00HapyKUBaTh U UCIIPABIATH OMIMOKH, BOSHUKAIOIINE TIPU
nepenade nanHbiX. Paccrosane Xommunara. KonupoBanue ¢ moBTopeHHEeM OUTOB.

Koawsr XaMmMmuHra

TeopeTrueckue 0CHOBbI HHPOPMATHKU

2.1

JlBonuHOoe  KoaupoBaHuEe. PaBHOMEpHbIE U HEPAaBHOMEDPHBIE  KOJBI.
JlekoaupoBaHue COOOIICHHH, 3alMCAHHBIX C TIOMOILI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. IlocTpoeHre OAHO3HAYHO NEKOJUPYEMBIX KOJOB C IIOMOIIBIO

JiepeBa

2.2

TeopeTnueckue MOAXOAbI K OLEHKE KojudecTBa HHQopMaruu. EnuHuis
U3MEpeHus: KojauuecTBa HHGpopManMu. AsnpaBUTHBII MOAXOJ K OLECHKE
KoluyecTBa UHGopManuu. 3aKoH aJJAWTUBHOCTH uHpopmanuu. PDopmyia

Xaptiau. Uadopmanus u BepostHocTs. Dopmyia LllenHona
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CucreMbl CUHCIICHMA. PaBBépHYTaﬂ 3a11MCh MOCJIBIX H ,Z[pO6HBIX YHUCCII B
MMO3UIIMOHHOM CHCTEME CUMCIICHUS. CsolicTBa MMO3HUIMOHHOM 3allMCH YHCJa:
KOJIMYCCTBO I_[I/I(I)p B 3aIMCH, IIpU3HAK ACIUMOCTU YHUCJIa HAa OCHOBAHNUEC CUCTCMbI

CUHUCJICHHSI. AJITOPUTM TIepEBOA TEJI0r0 Yrciia u3 P-muHON CHCTEMBI CUMCICHUS




B JICCATHYHYIO. AJITOPUTM TEPeBOJia KOHEUHON P-n4yHOM ApoOu B MECATUYHYIO.
AJTOpUTM MEpeBOJa LIENOT0 YUcCia U3 JECITUYHOM CHCTeMbl cuuciieHus B P-
nynyro. [lepeBon KoHeUHOW necATHYHOM 1podu B P-munyro. JIBonuHas,
BOCBMEpUYHAs U IIECTHAAIATEPUYHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXIY HUMHU.

ApI/Iq)MeTI/I‘{eCKI/Ie onepanru B NO3UIUOHHBIX CUCTCMAX CYHHUCJIICHUS

24

Tpoanaﬂ YpPaBHOBCHICHHAA CUCTEMA CHUCIICHH. ,Z[BOI/I‘IHO-,Z[CCHTI/I‘IHEIFI CHCTEMaA

CUHCJICHUA

2.5

Komuposanue texcroB. Komuporka ASCII. OgHoOakiTHbIE KOqupoBKU. CTaHmapT
UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOpMAIMOHHOTO 00bEMa

TCKCTOBBIX COO6I.I.[CHPII>1

2.6

KomupoBanue nzobpakennii. OneHka nHGOpMamoHHOTO 00bEéMa rpadUIecKux
JAaHHBIX IPHU 3aJaHHBIX pa3spClICHUN U I‘JIY6I/IHG KOOAUPpOBaHUA LBETA. HBCTOBBIG
monenu. KomupoBanue 3Byka. OneHka WHGOPMAMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IPH 3aJaHHBIX 4aCTOTC AUCKPETHU3AINU U Pa3PAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbIcKa3biBaHUS. BbIcKasbIBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOIITHOCTH.

Jlornueckne oneparuu. TaOmuibl HMCTHHHOCTH. Jlormdeckue BbIpaKEHUS.
Jlornueckue ToxkaecTa. Jloruueckue onepanyy 1 onepanu Haj MHOKECTBAMHU.
3aKoHbl anreOpbl JIOTMKU. OKBHUBAJIEHTHBIE MpeoOpa3oBaHUsl JOTMUYECKHX
BbIpaxeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl ypaBHEHUH.

Jlornueckue ¢GyHKIMU. 3aBUCHUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonmnueckue Gpopmbl TOrHueCKUX BBIPRXKEHUN

2.8

COBepIHeHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormdyeckne nsneMeHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3spsaaelii cymmarop. [loctpoeHue cxeM Ha JOTMYECKHUX JJIEMEHTax Io
3aJJaHHOMY JIOTUYECKOMY BBIPAKCHHIO. 3alHUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOI cXeMe

2.10

Mopenu u wmonenupoBanue. Llenu monenupoBaHus. AJEKBATHOCTh MOJIETH
MOJIETTUPYyeMOMY O0BEKTY WM mpoiieccy. DopManu3zaius NpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3yIbTaTOB MOACIUPOBAHUS B BUC, YAOOHOM ISl BOCTIPUSTHUS

yesmoBekoM. ['paduyeckoe npecTaBlIeHue JaHHbBIX (CXEMbI, TAOIHIIbI, TpaduKn).

2.11

HpeHCTaBHeHI/Ie OeJIbIX 4YHCEJI B IIaMiIATU KOMHBIOTepa. OFpaHI/I'-IeHHOCTL
JAUaIra3oHa 4YucCeil HpI/I OFpaHI/I‘-ICHI/II/I KOJIM4YCCTBaA pa3p;1;[0B. HCpGHOHHeHI/IC
paspsaHO# ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN

IIOHOJIHI/ITGJIBHLIP'I KOI OTpULATCIIbHBIX YHUCCII.




[TobutoBbie JsorMueckue omnepanuu. Jlormueckwii, apudMeTHyecKui U
nukanaecknii  casurd. lludpoBanue ¢ momomp0 MOOMTOBOW  omepanuu

wuckirouaromnee NJINy»

2.12

HpCHCTaBHCHI/Ie BCIICCTBCHHBIX YHCCII B MMaMATH KOMIIBIOTEPA. 3Haqamas[ qacCThb
U TopsAAOK 4YHCJIa. I[I/IaHaSOH 3HAYCHUH BCIICCTBCHHBIX YHCCII. HpO6HCMBI
XpaHCHUA BCUICCTBCHHBLIX YHCEJ, CBA3AHHBIEC C OI'PaHUYCHHUEM KOJIHYCCTBA
paspaaoB. Brinmonnenue onepaunﬁ C BCIICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHC

OoIInOOK IIpHU BBIYHUCJIICHUAX

2.13

I'pappl. OcHoBHBIE mOHATHSA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTH. PemeHue
QIFOPUTMUYECKHUX 3aJad, CBA3aHHBIX C aHajau3oM TrpadoB (IocTpoeHue
ONTUMAJILHOTO TYTH MEXAy BEpUIMHAMHU Tpada, orpeneseHHe KOJIMYeCcTBa

Pa3INIHbIX HYTGI;’I MCXKAY BCPIIMHAMHU OPHUCHTHPOBAHHOI'O AIUKINYCCKOI'O

rpaga)

2.14

HepeBbsi. bunapnoe naepeBo. JlepeBbsi moucka. CrocoObl 00xona aepesa.
[IpencraBnenue apudmeTHUECKUX BBIpAXKEHUN B BUIE nepeBa. Mcmosb3oBanue

rpad)oB U AEPEBHEB MPH ONHCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUpa

2.15

JlucKpeTHbIE UTPBI IBYX UTPOKOB ¢ MOJIHON nHpopmanueit. [locrpoenue nepesa
nepebopa BapUaHTOB, ONHUCAHME CTPATETMM WIPbl B TaOIW4YHOU (opMe.

BLII/ITpBIIHHBIC W NPOUTPLINIHBIC ITO3UITUN. BBII/IFpLIIJ_IHLIC CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTEUICKTa.  MmeHTudukanmus W TOHWCK
M300paXeHHIA, paclo3HaBaHue JuIl. VCIoib30BaHHE METOJIOB MCKYCCTBEHHOTO
MHTEIJIEKTa B 00yYaronux cucremax. Mcrnonb3oBaHue METOA0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemelt. Heliponnsie cetn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

@opManuzanys NOHATUA anropurMma. MammunHa TeIOpHHra Kak yHUBEpCaJIbHAs

MOJICIIb BBIUMCIICHHI

3.2

OneHka CI0KHOCTH BblUMCIeHHH. Bpemst paboTel M 00BEM HCIONB3yEeMOI
naMaTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH AJTOPUTMOB. AJITOPUTMBI  TOJMHOMHUAIBLHOM
cnoxHoctu. [lepebopubie anroput™bl. [IpuMepsl pa3IMYHBIX aNTOPUTMOB

pPCeUICHUA OHHOﬁ 3a/la4y, KOTOPbIC UMCIOT PA3JIMYHYIO CJI0KHOCTDb

3.3

OnpeneneHne BO3MOXKHBIX pE3yJlbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
yIpaBJICHUS UCIOJHUTENISAMU M BBIYMCIUTENbHBIX alroputMmoB. Ompenenenue

UCXOIHBIX JJAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMblid pe3ybTaT

3.4

AJII‘OpI/ITMBI O6pa6OTKI/I HATypaJIbHBIX YHUCCII, 3allMCAHHBIX B MO3UIWMOHHBIX

CHUCTCMAaxX CYMCICHUA: pa36I/IeHI/I€ 3aIlIMCu 4Yucjla Ha OTACIBbHBIC I_II/I(I)pBI,




HaXOXXJICHUE CYMMBl W TPOW3BEINCHHS NH(p, HAXOKICHHE MaKCHUMaIbHOM
(MHHUMATBHON) TTUQPEIL.

[lpencraBnenne uymcina B BUjae HaOopa MPOCTBIX COMHOXKUTENICH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTEIEHb. [IOMCK TIPOCTHIX YHCEN B 3aIaHHOM JIHAIa30HE

C IIOMOIIBIO AJITOPpUTMA «KPCHICTO SpaTOC(l)eHa»

3.5

MHoropa3psiAHbIe Leble Yicia, 3a1a4d JITUHHON apupMeTuKn

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl naHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYECKHE. BeTBieHus.
Crnoxuble ycioBus. L{ukisl ¢ ycnoBueM. LIMKIIBI 110 TepeMeHHOH.

OOpaboTka naHHBIX, XpaHAMUXCS B (ainax. TexcToBble W ABOUYHBIEC (DANIIBI.
daiinoBele nepeMeHHbIe ((aiinoBbie ykazarenu). Ytenue u3 ¢aiina. 3amnuce B
dbaiin.

Paszbuenue 3agaun Ha moa3angaydu. [lognporpamMmer (IporieAypsl U GYHKIIHH).

Hcnons3oBanne CTaH,HapTHOﬁ OMOJIMOTEKH SA3BIKA IporpaMMHupOBaHUA

3.7

Pexypcusi. PexkypcuBHble mporenypbl U ¢yHKuuu. Mcrnonb3oBaHue crTeka IS

OopraHu3anu pCKypCUBHBIX BbI3OBOB

3.8

Uucnennple MeToqbl. TouHOe W mMpUOMMKEHHOE pelIeHus 3anadu. YuclieHHOoe
pellleHrne YpaBHEHHWI C TIOMOIIBIO Toa0opa mapamerpa. UWCICHHBIE METOIbI
pellleHusT ypaBHEHUU: MeToja r1epebopa, METOJI MOJIOBUHHOTO JICJICHHUS.
[Tpubmm>x€HHOE BBHIYUCIICHUE JIMH KPUBBIX. Beruncnenue mmomanei Guryp c
MOMOIIBIO0 YUCIIEHHBIX METOJOB (METOJ MPSIMOYTOJBHUKOB, METOH Tparenuil).
[Touck ™akcumyma (MHHHUMYMa) QYHKIIMH OJHOW TIEPEMEHHOH METOJIOM

IIOJIOBHHHOI'O ACJICHUA

3.9

O0OpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble — (yHKIMU  s3bIKa
MIpOrpaMMHUPOBaHUs JIsl 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHMBOJIBHBIX CTPOK: IMOJACUYET KOJMYECTBA TNOSIBICHUN CHUMBOJIA B CTPOKE,
pa30MeHre CTPOKM Ha CJoBa IO MpPOOEIbHBIM CHMBOJAM, IMOUCK MOJCTPOKU
BHYTPU JaHHOM CTPOKHM, 3aMEHA HAWJICHHOW IOACTPOKM Ha JPYTYIO CTPOKY.
['eneparusi Bcex CJIOB B HEKOTOpPOM ali(paBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpanndeHusM. [IpeoOpazoBaHue yncia B CUMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBbl W TOCJENOBAaTENILHOCTH  uucell. Bblunciaenne  000OIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MAacCHMBa WM 4YHMCIOBOW IOCIEI0BATECIIBHOCTH
(cyMMBI, TIpOM3BENCHMSA, CpPEAHEr0 apu(METHYECKOr0, MHHHUMAJIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIIMX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH NOWUCK 3aJlaHHOrO0 3HAYEHUS B MaCCHUBE.
ANropuTMBI pabOTBl € 3JIEMEHTAaMH MaccHBa C OJHOKPAaTHBIM MPOCMOTPOM
maccuBa. COpTHpPOBKAa OJHOMEpPHOro MaccuBa. [IpocTble METOABI COPTUPOBKHU

(MeTon my3bIpbKa, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpoBKa




cmusiaueM. beictpast coptupoBka MaccuBa (aynroputM QuickSort). JIBomuHBIN

IMMOUCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymepHble MaccuBBbl (MaTpullbl). ANTOPUTMBI  00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JBYMEPHOTO YHCIOBOTO MacCHMBa IO 3aJaHHBIM
MpaBujaM, MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB JIByMEPHOT'O MAaCcCHBa

3.12

CnoBapu  (accOllMaTUBHBIE  MAaCCHUBBI,  OTOOpakeHHs).  XOII-TAOJHUIIBI.

HOCTpOCHI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJIOBaps M1 3aJaHHOT'O TCKCTa

3.13

Crexku. AHamu3 TNPaBWIBHOCTH CKOOOYHOTO  BBIpAXKEHHA. BpluncieHue
apu(METUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(GHUKCHOM opme.

Ouepenu. Mcnonp3oBanne ouepenu Al BpEMEHHOI'O XpPaHEHUS TaHHBIX

3.14

Anroputmbl Ha Trpadax. IlocTpoeHHMe MHUHMMAaJIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEeHTHpoBaHHOro Tpacda. KommuecTBo pazianuHbIX
nyTeil MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIUKINYECKOro Tpada. AIropurm

JenkcTphl

3.15

HepeBps. Peanmmsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTyp. JIBOoM4HBIE
(Ounaphble) nepeBbs. [locTpoeHue nepeBa Ui 3aJlaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMbl 00xoja nepesa. Mcnonp3oBanue creka u

ouepeau Uit 00Xo/1a AepeBa

3.16

JluHamuueckoe mporpaMMUPOBAHKME KaK METOJ PEILEHUs 3a/ad C COXPAHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJauu, peIaeMble ¢ IOMOILBIO JUHAMHYECKOTO
IPOTPaMMUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOTMUECTBA

BApHWAHTOB, 3aa4u ONITUMU3AlTUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIM3.
Pa3zpaboTrka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKal'IchIHI_II/IH, HaCJICJOBaHUC, HOJ'IHMOp(i)I/IBM

HNHupopmalinoHHbIE TEXHOJIOTUN

4.1

Anamu3 naHHbIX. OCHOBHBIE 3a/laud aHaIM3a [JaHHbBIX: IMPOTHO3MPOBAHUE,
KIaccu(uKalys, KIacTepusalus, aHanu3 OTKIOHeHHH. [lociaenoBaTenbHOCTH
peleHus 3aa4 aHajlu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OL[CHKA
KayecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOEHUE MOJENIH, IpeodpazoBaHuE
JaHHBIX, BU3yalW3alys JAaHHBIX, MHTEpIpEeTanus pe3yiapTaToB. IIporpammHbie
cpeactea U VHTepHET-cepBUCHI JUIsl OOpaOOTKM M TNPEACTaBIECHUS JAHHBIX.

bonpmme nannpie. MammaHOE 00yUeHUE

4.2

Amnanmus JaHHBIX € IIOMOLIBIO JJICKTPOHHBIX Ta6HI/II_[. Brraucnenue CYMMBI,




cpenHero  apudMeTHdeckoro, HauOoJyiblIero  (HAaMMEHBIIEro)  3HAYCHUS
nuanazoHa. Beruncienune koddduimeHTta Koppensuuu JABYX pSAAOB JaHHBIX.
[Toctpoenue cronOyaThiX, JUHEHYAThIX M KPYroBbIX auarpamm. llocTtpoeHue
rpadukoB ¢pyHkuuid. [Ton6Gop nuHUM TpeHaa, peleHne 3a1a4y MPOrHO3UPOBaHMUS.

Pemienue 3ala4 ONTUMHU3AIUHU C TTIOMOUIBIO SJICKTPOHHBIX Ta6JH/II_[

4.3

Juckpern3aryisi MpPU  MATEeMATHYSCKOM  MOJCIHUPOBAHWM  HETPEPBIBHBIX
npoueccoB. MojenupoBanue JBWKEHUs. MoenrpoBaHue OHOIOTHYECKUX
cucteM. MaremaTudeckue MOACTM B  OKOHOMHKE. BbIUUCIHUTETHHBIC
AKCIEPUMEHTHI ¢ MojensaMu. OOpaboTka pe3yibTaToB HKCIEepuUMeHTa. MeToj
HAaUMEHBIINUX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMeTPOB MOAETUPYEMBIX
O00BEKTOB M TPOLECCOB. BoCCTaHOBIEHHWE 3aBUCHMOCTEH TIO pe3ysbTaTam

OKCIICpUMCHTA

4.4

BepostHOCTHBIE MOJICIIH. MeTtonrnl MomnTe-Kapo. Muranmmonnoe

MojesnupoBanue. CUCTEMBI MacCOBOIO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. Tabiuia — MpeICTaBIeHue CBEACHUI
00 ogHOTHHHBIX 00BekTax. [lone, 3amucek. Kmorou Tabaunel. Pabora ¢ rotoBoi
0a30i maHHBIX. 3amonHeHHe 0a3bl JaHHBIX. [IoMCK, cOpTHpOBKa M (PUIBTpanus
JAHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapaMeTpamu.
Brruncnsiembie mosis B 3apocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBA3EH Mexay Tabmunamu. BHemrHmit

KJIIOY. HGHOCTHOCTL 0a3bl JaHHBbIX. 3aHpOCLI K MHOTOTAa0JUYHEIM 0azam JaHHBIX

4.6

TexkcroBblli mpoueccop. CpencrBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIABJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopMieHUs OubIrorpapuueckux

CCBIJIIOK




Becenosa Onbra AnekcaHs
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