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QdenepanbHas pabouas nporpamma o ydeOHomy mnpeametry «MHdopmaTuka
(npenmetHass obnacte«MaTemaTMka M HMHPOpPMATUKa») (Hanee COOTBETCTBEHHO—
nporpaMma mno uHdpopmaTuke, MHGOPMATHKA) BKIIOYACT MOSICHUTEIBbHYIO 3aIlHCKY,
colnepkaHue O0OydeHMs], [UDITAaHUPYEMbIE  pe3yJbTaTbl  OCBOCHHS  MPOTrPaMMBbI IO
uH(popMaTHKE, TEMATHYECKOE TUIAHUPOBAHUE.

HOACHUTEJBHAA3SAIINCKA

[Iporpamma 1o wHGOpMATHKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOTO O0IIEro 00pa30BaHus, MPEACTABICHHBIX B
OI'OC 00O, a Takxe penepaibHON padoyeit mporpaMMbl BOCITUTAHUS.

[Iporpamma mo mHpOpMaATHKE AAET MPEACTABICHUE O ILEJAX, OOIIeH CTpaTeruu
oOydeHus, BOCIUTAHHUSI " pa3BUTHUS 00yJarommxcs CpeICTBaMH
MHPOPMATHKNHA0A30BOMYPOBHE,yCTaHABINBACTOOI3aTEIIPHOCTIPEIMETHOCCOICPIKAHNUE,
NpeyCMaTPUBACT €ro CTPYKTYPUPOBAHHE T10 pasieiaM H TEMaM.

[IporpammanonH(pOpMaTHKEONPEIEIIETKOINICCTBCHHPICNKAUYeCTBEHHBIEXapaKTeP
MUCTHKHY4eOHOTOMAaTepUaIa IJIIKaXK I0T Or0JTan3ydeHHU s, BTOMUNCIICIIISICOIEPIKATEIIEHOT
OHAIOJIHEHUSIPA3HOTOBUIAKOHTPOJIS(ITPOMEKYTOUHOHATTECTAIIMMO0 yUaIOIIUXCS,BCEPO
CCUUCKUXITPOBEPOUHBIXPAOOT,IOCY1apCTBEHHOMUTOTOBOMATTECTAIIUN ).

[IporpammanonHpopMaTUKESBISETCIOCHOBONIIICOCTABICHUIABTOPCKUXYUSOHBIX
IPOrpaMM,TeMaTHYECKOTOINIAHUPOBAHUS Kypca yUUTEJIEM.

Hensmun3yueHusnHGOPMATHKUHAYPOBHEOCHOBHOTO00IIIETO00Pa30BaHHSBIISIOTC

(bopMHUPOBAaHNEOCHOBMHUPOBO33PEHHS,COOTBETCTBYIOIIETOCOBPEMEHHOMYYPOBHIOD
a3BUTUSHAYKUUH(OPMATHKU, TOCTHXKEHUAMHAYYHO-TEXHUUECKOTonporpecca u 00111
€CTBEHHOM OPaKTUKH, 34 cuéT pa3BUTHS
MpeICTaBIeHUHOOMHPOPMAIIMITKAKOBAXKHEUIIIEMCTPATETHUECKOMPECYPCEPA3BUTHIIMYH
OCTU,TOCYAApCTBA,001IeCTBA, TOHUMAHHSIPOIUINH(GOPMAIIMOH HBIXIIPOIIECCOB, HH(MOpMAIL
MOHHBIX PECYypcOB M HMH(POPMAIMOHHBIX TEXHOJOTUM B YCJIOBHUSX HHUPPOBOH
TpaHcPOopMalui U MHOTHX c(hep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecreueHneyCcI0BUIA,CITIOCOOCTBYIONMUXPA3BUTHIOATOPUTMUYECKOTOMBITTUICHUS
KakK HEOOXO0IMMOT0 YCIIOBHS npodhecCuoHaIbHOM
JeSTETPHOCTHBCOBPEMEHHOMUH()OPMAITMOHHOMOOIIIECTBE, TPE/ITOJIaraloeroCIIoCOOHO
CTHOOYYAIOMIETOCS pa30MBaTh CJIOXKHBIE 3a7addl Ha OoJiee MPOCThIE MOA3aJauH,
CpaBHMBATh HOBBIC 33/1aUd C 3aJa4aMH, PEHICHHBIMUA paHee, OMPEeAeNsATh IIaru s
TOCTIKEHUS pe3ybTaTa v TaK Jajiee;

dbopMHUpPOBaHUEUPAZBUTHEKOMIIECTEHIIM OO yIaIOMMXCABOOIACTUUCIION30BAHUSUH
dbopmanmoHHO-
KOMMYHUKAIIMOHHBIXTEXHOJIOT i1, BTOMYHCIIC3HAHHI, YMEHUHNHABBIKOBPAOOTHICHH(OP
MalMen, IporpaMMHUPOBaHHS,



KOMMYHHKAIIHHBCOBPEMEHHBIXITU(PPOBBIXCPEAaXBYCIOBUIX00ECTICUeHUINH(OPMALIOH
HO0€30MaCHOCTUIINYHOCTHOOYyHaIOIErocs;

BOCIIUTAHWE OTBETCTBEHHOTO W N30MpPaTEIbHOTO  OTHOIICHUS K
UHPOPMAITUUCYUETOMITPABOBBIXMITHUECKUXACTIEKTOBEEPACTIPOCTPAHEHIS, CTPEMIICHHU SIK
MPOJOJKEHNI000PA30BaHUABOOIACTUMH(POPMALIMOHHBIXTEXHOJIOT MMM CO3UIaTEIbHOM e
ATETHHOCTUCTIPUMEHEHHEMCPEACTBUH(DOPMAITIOHHBIX TEXHOJIOT HA.

NupopmaTtika B 0CHOBHOM 001IeEM 00pa30BaHUU OTPAKAET:

CYIITHOCTHUH(OPMATHKUKAKHAYYHOU TUCITUTUINHBL, U3y YaroIIei3aKOHOMEPHOCTHUIIP
OT€KaHWs W  BO3MOXXHOCTH  aBTOMaTH3alliii  WH(POPMAIMOHHBIX  IPOIIECCOB
BPa3INYHBIXCHCTEMAX;

OCHOBHBIE obmactu IPUMEHEHUS UHPOPMATHKH, pexe BCETO
MH(POPMAIIMOHHBIETEXHOJIOTHH, yIIPABICHUECUCOIIHATEHYIO cepy;

MEXTUCIUTUIMHAPHBIHXapaKk TepruH(POPMATHKUUHH(DOPMAITHOHHOMIEATETHHOCTH.

W3yyenne  wHPOPMATHKKM  OKa3blBa€T  CYIIECTBEHHOEC  BIUSHUE  Ha
(GopMUPOBAHUEMHUPOBO33PEHUS00 yIAFOIIETOCS, T 0KN3HEHHYIOTTO3HIIN IO, 32K IbIBACTO
CHOBBITOHUMAHHUSTIPUHIIUITOB(]) YHKITUOHUP OBAHUSTMHUCIIOH30BAaHUSMH(POPMAIIHOHHBIXT
€XHOJIOTUH KaK HEOOXOJMMOTO HWHCTPYMEHTa IPAKTHYECKH JIO00W IesATEIbEHOCTH
MOTHOTOM3HAN00JIee3HAYNMBIXTEXHOIOT MU €CKUX TOC TH)KCHUCOBPEMEHHO NI BIITA3AI]
uu.MHoTruenpeIMeTHbIE3HAHUSIMCTIOCOOBIIEATETbHOCTH,0CBOEHHBICOO YAt IIIUMUCS
npu U3Y4YCHUH UH(GOPMATHKH, HAXOMST pUMEHEHNE KakK B
pamMKaxo0pa3oBaTeIbHOTOIMIPOIIECCANPUU3YUEHUUIPYTUXIIPEIMETHBIX00IacTe!, TAKHUB
UHBIX OKU3HEHHBIX CHUTYyallUsX, CTAaHOBSTCS 3HAYMMBIMU I (QOPMHUPOBAHUS
Ka4eCTBIMYHOCTH, TOECThOPUEHTUPOBAHBIHA(DOPMUPOBAHUEMETATIPEIMETHBIXUITUYHOCT
HBIXPE3YJIbTaATOBOOYUCHUSI.

OcHoBHbIE 3a/1a4u y4eOHOTO npeamera «UHpopmaTukay —
chopMUPOBATHYOO yUAFOIITHXCSL:

NOHMMAaHWE TPUHIMIIOB  YCTPOMCTBA W  (PYHKIIMOHMPOBAHUA  OOBEKTOB
1M (POBOTOOKPYKEHUS, TPEICTABICHUAO0NCTOPUUU TEHICHITUAXPA3BUTUIHH(POPMATUKHU
nepuoaanudpoBoriTpaHcHOPMAITMICOBPEMEHHOT000IIECTBA;

3HAHMS, YMEHUS u HABBIKU rPaMOTHOM TOCTAaHOBKHU 3amad,
BO3HUKAIOIUXBIPAKTHYECKONAESITEIbHOCTHU, INIIUXPEIIE HUSICTIOMOIbIOMH(POPMAIIIOHH
BIXTEXHOJIOT Ui, YMEHUSNHABBIKH(OPMATTN30BAaHHOT OO CAHUATIOCTABIICHHBIX3a/1a4;

0a30BbIC 3HAHMS 00 uH(OPMAITMOHHOM MOJEJINPOBAHUM, B TOM
YHCIICOMAaTEMaTHYECKOMMO/IETUPOBAaHNUY;

3HAHWE OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYP M YMEHHE TPUMEHSTh OTHU
3HAHMSIATIOCTPOSHUS aJITOPUTMOBPEIIICHUS 33/1a4TOMXMAaTeMaTHIYECKIMMOICTISIM;

YMEHUSI W HaBBIKM COCTaBICHHUS TPOCTHIX TIPOrPpaMM IO TOCTPOSHHOMY
ANTOPUTMYHA0THOMU3SI3BIKOBIIPOTPAMMHUPOBAHUS BBICOKOTOYPOBHS;

YyMEHUST W HaBBIKA 3(PPEKTUBHOTO  HWCIOJB30BAHUS  OCHOBHBIX  THIIOB
MPUKJIATHBIXITPOTrpaMM(IIPUII0KEHUH )0011IeTOHa3HAYECHUSSUMH(POPMAITMOHHBIXCUCTEM



JUISL  pellIeHHsT ¢ MX TIOMOIbI0 MPAKTUYECKUX3aJad, BIIaJIecHHEe 0a30BBIMU
HOpPMaMUUH(POPMAITMOHHONITUKUUITPaBa, OCHOBaMH HH(GOPMAIMOHHONOE30MaCcHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETUPOBATh PE3YNBTATHIPEIICHUS MPAKTUUECKHUX
32/1a4CTIOMOIIbIOMH()OPMAIIMOHHBIX TEXHOJIOT UM,
MIPUMEHSTHITOTYYCHHBICPE3YTbTATHIBIPAK THICCKONICITEITLHOCTH.

HenuuzagaunmnzydeHusnHGOPMATUKMHAYPOBHEOCHOBHOTO00IIIETO00pa30BaHUSION
PEACNAIOTCTPYKTYPYOCHOBHOTOCOIEPKAHUAyUeOHOTONIPEIMETaBBUAECIIE Y FOUTUXYEThI
PEXTEMATUYECKUXPA3IETOB:

U (POBAATPAMOTHOCTD;

TEOPETUYECKUEOCHOBBIMH(DOPMATUKH ;A

JTOPUTMBI U

IPOrPaMMHUPOBAHUEC; HHPOPMAITHOHHBI

€TEeXHOJIOTHH.

OO6miee YKCIO YacOoB, PEKOMEHJIOBAHHBIX JUIi H3yYCHHS HWH(POpPMATHKA Ha
6azoBoMypoBHe,—1024aca:B7knacce—34uaca(lgacBHenento),B8KIacce—
34yaca(luacBuenento),B9kinacce—34uaca(l yacBHe1eI0).



COAEP KAHUEOBYYEHMUSA

7 KIIACC

u¢ppoBasirpaMoTHOCTDH
Komnvromep—ynusepcanvruoeycmpoticmeooopabomruoanHvix
Komnerorep— YHUBEPCAIbHOE BBIYMCIIATEIILHOE YCTPOMCTBO,
paboratomeenonporpamme. TUTBIKOMITBIOTEPOB:MEPCOHATBHBIEKOMITBIOTEPHI, BCTPOCHH
BIEKOMIIBIOTEPHL,CYNIEPKOMIBIOTEPHI. MOOMIBHBIEYCTPONCTBA.
OCHOBHBIEKOMIIOHEHTHIKOMIIbIOTEpanxHa3HaueHue. I Ipoueccop.OnepaTtuBHasu
NOJITOBPEMEHHAs] MaMAThb. YCTpoilcTBa BBoAa M BbIBoAAa. CEHCOpHBIM BBOJ,
JaTYUKUMOOUIIBHBIXYCTPOUCTB,CpeACTBAOOMETPUYECKOHAYyTEHTU(DUKALIUH.
HcTopusapa3BUTHUAKOMITbIOTEPOBUIIPOTpaMMHOTroooecnieueHust. [ lokoaeHus KoMIbIo
TepoB.COBpEMEHHBIETEHICHIIUUPA3BUTUAKOMIIBIOTEPOB. CyIIEpPKOMITBIOTEPHI.
[TapanienbHBIEBBIYMCIIEHUS.
[lepconanpubliikomMnbioTep.[IpoiieccopueroxapakTepucTUKM(TAKTOBAsSYaCTOTa, pas3
psaHOCTD).OnepaTuBHAANAMSTH. Jl0IroBpeMeHHaAmaMsITh. Y CTpOMCTBABBO/Ial  BBIBO/IA.
O0béM  XpaHUMBIX  JIaHHBIX (ONEpaTUBHAs MaMsITh KOMIIBIOTEpa,  KECTKUM
UTBEPAOTENBHBIMANCK, IOCTOSHHAS naMsATh cMapTdoHa) CKOPOCTh
JNOCTYIIAUIAPA3IMYHBIX BUIOBHOCUTEIIEH.
Texnukabe30macHOCTUUIPABUIAPAOOTHIHAKOMIIBIOTEPE.

IIpoepammviuoanmvie

[Iporpammuoeo6ecneyeHnexkommnproTepa. [IpukiagHoenporpaMMuoeo0eceyeHue.
CucremHoe MPOrPaMMHOE obecrieuecHueE. Cucrtembl
nporpammupoBanud.[I[paBoBasioxpaHanporpaMMuIaHHbIX. becTiaTHEIE Ny CIIOBHO -
OecriaTHeienIporpaMMbl. CB0O0IHOETTpOrpaMMHOC00eCTICUCHHE.

@atiner 1 manku  (katanoru). [IpuHOUNBI mOcTpoeHUs (HAMIIOBBIX CHCTEM.
[Tomroenmsdaitna(mankn). [lyrekdaitny(namnke). PaboTtacdaitnamunkaraioraMucpeicTB
aMHUOIEePallMOHHONCHUCTEMBI:CO3JaHNE,KOTTUPOBAHUE, IEPEMEIIICHNE, IEPEUMEHOBAHUE U
yaaneHue daiinos u Manok (kaTajoros). Tunel daiinos.
CaoticTBadaitnos. XapakTepHblepa3Mepbl(hailioBpa3 TN YHBIX THTIOB(CTPAHUIIATEKCTA,dJIe
KTPOHHAsKHUTA,(HoTOrpadus,3anuChIIeCHU,BUICOKINIL, TIOTHOMETPAKHBIMPUIBEM ). ApXU
BallUsIaHHBIX. FICTIOIB30BaHUETIPOTPAMM--
apxuBatopoB.DaiinossriiMerekep. [lonckdaitmoBcpencTBaMuoNepanOHHOMCHCTEMBI.

KoMmbroTepHBIEBUPYCHIUIPYTUEBPEAOHOCHBICTIPOTPAMMBI.
[TporpaMMBIIIS3aMUATE OTBUPYCOB.

Komnvromepnoiecemu
OO0benunenue komnbloTepoB B ceThb. Cerb HMutepHer. BeO-cTpanuna, BeO-
caiiT.CTpykTypaaapecoBBeO-
pecypcoB.bpaysep.IlouckoBbsiecucteMbl. [ lonckuHDOPMAITUUTIO KIHOYEBBIM CJIOBaM U IO
n3o0paxenuto. JlocroBepHocTh HHPOpMaIuu, nonyyeHHonnsurepuera.
CoBpeMeHHbIECEPBUCHIMHTEPHET-KOMM YHUKAIUH.



CereBoiATUKET,0a30BBIEHOPMBIMH(POPMALIMOHHOMAITUKMUTTpaBanipupadboTeBUHTEp
Hete.CtpaTterunbe3onacHoronoseaeHussBlinTepuere.

TeopeTnuecKkueoCHOBLIMHPOPMATHKHU
Hugpopmayusauungopmayuonnvienpoyeccoi
HNudopmarius —0JHOM30CHOBHBIXITOHATUHCOBPEMEHHOMHAYKH.
HNudopmanusikakcBeaeHus, IpeAHa3HAYCHHbIE JIIBOCIIPUATUS YETOBEKOM, U
uHpopmanus KakK JAHHBIE, KOTOpBIE MOTYT OBITh 00paboTaHbI
ABTOMAaTHU3UPOBAHHONCUCTEMOM.
JIuCKpeTHOCThIaHHBIX. BO3MOXKHOCTHONMUCAHUSHETTPEPBHIBHBIXOOBEKTOBUIIPOIIECCO
BCIIOMOUIBIO TUCKPETHBIXTAHHBIX.
HudopmarimoHHblenpoliecchi—
IPOLIECCHI,CB3aHHBIECXPAHEHUEM, IPe0Opa3oBaHueMUIIEpe1adei JaHHbIX.

lIpeocmasnenueungopmayuu

CumBon.  Andasur. MomHocTh  andasuta. PasHooOpasue  S3BIKOB |
andasuroB.EcrecTBeHHBIC U (hOpMaTbHBIC SI3BIKH. AJIPABUT TEKCTOB HA PYCCKOM SI3BIKE.
JIBonuHbIangaBut. KoimdecTBO BCEBO3MOXKHBIX CJOB (KOJOBBIX KOMOWHAIIHIA)
dukcupoBanHOMAMHBIBABONYHOMAaNaBuTe. [ [peodpazoBanuentodboroandaBuTaKIBouy
HOMY. KonmmuecTBOpa3mmyHbIXCIIOBOUKCHPOBAHHON T HBIBAII(DaBUTEOTPEICTIEHHONMO
IIHOCTH.

KonupoBanue CUMBOJIOB OfHOTO anpaBuUTa C IOMOIIBIO KOJOBBIX CJOB B
apyroMandaBuTe,K010BasITaA0NINLA, IeKOAUPOBAHUE.

JBonunsrii kxon. IlpencraBneHne nMaHHBIX B KOMIBIOTEpE KaK TEKCTOB B

nBOMYHOMAasI(aBuUTE.
NudopmanmoHHBII00BEMTAHHBIX. bur— MHUHUMAaJbHasge IMHUIA
KoJu4ecTBanH(pOpMaIuu - JIBOUYHBIN pasps. Ennunisr M3MEpEHUS

nH(OPMaIIMOHHOTO 00BEMaTaHHBIX. bUT,0alT, KMiTo0alT,MerabanT,rurabamT.
CkopocTbnepenaunJaHHbIX. ENMHUIBICKOpOCTUIIEpEAaUN TaHHBIX.
KonupoBanuerekcros.PaBuoMepHsbiiikoa. Hepasnomepnsiiikoa. Koaguposka ASCII.
Bocemubutubsiekoaupoku. [ lonstrueokoanpokaxUNICODE. JlekonupoBanuecooOiieH
UHCHUCITIONIb30BaHUEMPAaBHOMEPHOTOMHEpaBHOMEPHOTOKO1a. UH(DOpMAITMOHHBIHOOBEMTE
KCTa.
Hckaxxennennpopmanuunpumepeaaye.
O6mee mpexacraBieHne O UU(GPOBOM TMPEACTABICHUHM ayAHOBHU3YaIbHBIX U
JIPYTUXHENPEPHIBHBIX TAHHBIX.
Konuposanuensera.llpeToBeiemoaenu.MonensRGB.I ' nyounakogupoBanus.
[TanmuTpa.
PactpoBoe u BekTOpHOE TpejacTaBieHue u3o0paxkeHui. Ilukcens.
OnenkanH(popManmMOHHOr000bEMarpad e CKUX TaHHBIX IS
pPacTpOBOTrOM300pAKEHUS.
KonupoBanuesByka.Pa3psiiHocThuacToTa3zanucu. KomyecTBOKaHaIOB3aKCH.
OueHka KOJIMYECTBEHHBIX MapaMeTpPOB, CBA3aHHBIX C MPEACTaBICHUEM
UXPaHEHUEM3BYKOBBIX(DaiiioB.



NHpopManuOHHBIETEXHOJIOTHHU
TexcmosbiedoKymeHmol
TekcToBBIE10KYMEHTHIMMXCTPYKTYPHBIEAIEMEHTHI(CTpaHMIIa,a03a1],CTPOKa,CI0BO,C
HMMBOJI).
TexcToBbIld  TpoleCCOp —  HMHCTPYMEHT  CO3JAHHUsA, PEIAKTUPOBAHUS
upopmarupoBanusaTekcTo.l IpaBunanaboparekcra. PenaktupoBanue
tekcta.CoiicTBacuMBONOB. [LIpudT. TunsimpudToB(pydiieHble,c3aceykaMi, MOHOIIUPU
HHbIe). [lonyxupHoenkypcruBHoeHauepTanue. CBoMCcTBaa03a1eB : IpaHULIbl,a03aHBIHOTC
TyI,UHTEpBaJ,BeIpaBHUBaHuE. [lapameTpricTpanuisl. CtunieBoeopmatupoBanue. CTpyk
TYpPUPOBAHHE uH(pOpMaLIH C MOMOUIBID  CIHUCKOB u  Tabmu.
MHoroypoBHeBbleCcTTUCKH. JJ00aBIeHHETA0IUIIBTEKCTOBBICJOKYMEHTHI.
BcraBkan3o0paxkeHUMBTEKCTOBbIETOKYMEHTHI. O0TeKaHnen300paxxenuiitekcrom. B
KIIIOYEHUEBTEKCTOBBIJOKYMEHTANATr paMM, HOpMYJT, HyMEepalluMUCTPAH UL, KOJTOH TUTYJIOB
,CCBUTOKHIPYTUXAJIEMEHTOB.
IIpoBepkanpaBonucanus.PacctanoBkanepeHocoB.l oiocoBoliBBoaTEKCTa. OnITHYEC
Koepacno3HaBanueTekcta. Komnsrorepusiitniepesoa.Micrions3oBanuecepsucoslinrepuer
eIs1I00pabOTKUTEKCTA.

Komnviomepnasepagura

3nakoMcTBOCTpaduyeckuMupeakropamu. Pactpossiepucynku. Mcnonbs3oBanuerpa
(UYECKUXTTPUMHUTHBOB.

OnepanunpeakTHpOBaAHUATPAPUIECKUXO0BEKTOB,BTOMUYUCICIIUPPOBHIX(POTOrpa
¢uiti:  u3MeHeHue  pasMepa, o0Ope3Ka, TIOBOPOT, OTpaxxeHue, pabora ¢
oOnacTsaMu(BbIIENIEHNE, KOTUPOBAHUE,3a]TUBKAI[BETOM ), KOPPEKIIUAIIBETA, IPKOCTHHUKOHT
PacCTHOCTH.

Bextopnas rpaduxa. Co3maHue  BEKTOPHBIX  PUCYHKOB  BCTPOCHHBIMU
CPEIICTBAMHUTEKCTOBOTONPOIIECCOPAMITHIPYTUXIIpOr pamM (TTpriioxkeHuit ). [Jo6aBienuene
KTOPHBIXPUCYHKOBBJIOKYMEHTHI.

Mynemumeoutinvlenpezenmayuu
[MoaroroBkamynsTuMenuiHbIXIpe3enTanuil. Cnaiin. JlobaBneHneHacnai A TeKCTanus3

obpakeHuii. PaboTacHeCKOIbKHUMUCTANTaAMH.
JloGaBnenneHacaaiay InoBu3yaTbHbIX JaHHBIX. AHUMaIUs. [ HIepCChUIKH.

8 KVIACC

TeopeTn4ecKkMeOCHOBBIMH(POPMATHKH
Cucmemvicuucnenus

Hermo3unmoHHbIeUTIO3HITMOHHBIECUCTEMBICUNCICHUA. ATlpaBuT.OcHOBaHUE. Pa3Bép
HyTtasdopmazanucuuucia.llepeBoaBIeCATHIHYIOCUCTEMYUHCEIT,3aTUCAHHBIXBIPYTHXC
HCTEMAaXCUYHUCIICHUS.

PumMckasicucremacuucieHus.



JIBonunasicucremacuucnenus.llepesonuensixuncensnpenenaxor0gol024s
JIBOMYHYIO CHCTEMY cuucieHus. BocepMepuunass cuctema cuucieHusd. llepeBon
YU CEJIN3BOCEMEPUUYHONCUCTEMBIBIBOMUHYIOHIECATUUHYOCHCTeMbInoOpaTHO. [1lecTHan
natepuuHascucremacuncienus. [lepeBoauncenusiecTHaaaTepUIHONCUCTEMBIBABOUY
HY10,BOCBMEPUYHYIOU JIECATUYHYIOCUCTEMBIN OOPaTHO.

ApudmernyeckrueonepauiBIBOMYHONCUCTEMECUNCICHUS.

DnemenmulMamemMamuiecKouI02UKY

JlornueckueBbicka3zbiBaHus. Jlornueckue3HaueHUsIBbICKA3bIBAHU M. DJIIEeMEHTapHBICH
COCTaBHBIEBBICKa3bIBaHUs. Jlornueckueonepaluu:
«»(KOHBIOHKIIHS,JIOTTYECKOCYMHOKEHUE ) , «MITU» (IU3bIOHKIM S, JIOTUYECKOECI0KEHHE )
;«He»(JornueckoeoTputianue). [Ipuopurernornyeckuxonepauuid. OnpeaeeHUeuCTUHHO
CTHUCOCTaBHOTOBBICKA3bIBAHMUSI,ECITMU3BECTHBI3HAUCHUSI UICTUHHOCTUBXOISIIIUXBHET0AJIE
MEHTapHBIXBbICKa3bIBaHU.JlornueckueBbipaskeHus. [ [paBuiiazanucuIornaeCKUXBbIpak
enuii.[TocTpoeHNETAOTUIIMCTUHHOCTHIIOTHYECKUXBBIPKCHUI.

JlornueckuesneMeHThl. 3HAKOMCTBOCIOTHYECKMMUOCHOBAMUKOMITBIOTEPA.

AJTOPUTMBIHIIPOrPAMMHPOBAHHUE
Hcnonnumenuuanzopummul. AneopummuyecKkueKkoHCmpyKyuu

[HonsTueanropurma. ICoITHUTENMANTOPUTMOB. ANITOPUTMKAKIIAHYTPABICHUSUCTT
OJIHUTEJIEM.

CaotictBa anroputma. CrocoObl 3anucuairopuTMa (CIOBECHbIH, B BUAe OJIOK-
CXEMBI,IIPOrpaMma).

AnropurMudeckuekoHCTpYKIu. KoHcTpyKIusi«cnegoBanuey. JInnenHpiiianropur
M. OrpaHu4eHHOCTh JUHENHBIX QJITOPUTMOB: HEBO3MOXHOCTb
IPEyCMOTPETH3aBUCUM OCTHIIOCIIEIOBATEIbHOCTUBBITIOTHIEMBIXIEHCTBUMOTUCXOTHBIX
JTaHHBIX.

KoHcTpykiusi  «BeTBIIEHHE»: TIONHAsS u HEMoJIHas b opMbI.
BrinoiHeHHEMHE BBITTOTHEHUE Y CITOBUS(MCTUHHOCTBUIIOKHOCThBBICKa3bIBaHusl ). [ IpocTh
€UCOCTABHBICYCIIOBHSI.

KOHCTpYKIUS «TOBTOPEHUS»:  IUKIIBI C 3aJIaHHBIM YUCIIOM
MMOBTOPEHUH,CYCIIOBUEMBBITIOTHEHH S, CIEPEMEHHOTO ITUKJIA.

Pa3paboTtka JUISt dbopmanbHOTO VCIIOJTHUTENS alNropuT™ma,
MIPUBOIANIETOKTPEOyeMOMYpe3yabTaTyIPUKOHKPE THRIXUCXOHBIX JaHHBIX. PaspaboTkan
€CIIOKHBIX aNITOPUTMOB C MCIIOJTIh30BAHUEMIIUKIIOB WBETBICHUN IS
yIpaBiIeHUSIPOPMaTbHBIMUUCTIOTHUTESIMA, TAKUMUKaKkPoOoT, Yepenamka, YepTéxHUK.
BreimosniHeHne anropuTMOB BPYYHYI0O HW  Ha KoMmmbloTepe. CHHTaKCHYECKHE U
JTOTUYECKUEOMNOKN. OTKA3bI.

AH3zviknpoepammuposarus

AzsikniporpammupoBanusi(Python,C++,I1ackans,Java, C#, [LIkonpHBIM ATOpUTMHY
€CKUIA3BIK).

CucreManporpaMMUpPOBAHUS :PEIAKTOPTEKCTAPOTPAMM, TPAHCIISITO P,0TIATYHK.



HCpGMCHHaH .THUII,UMs,3HAYCHUC. L[GJIBIC,BeH_ICCTBeHHBICI/ICI/IMBOJ]BHBICHCPCMGHHBIG

OmneparopnpucBanBaHus. Apu(METHICCKIUEBBIPAKEHUSUTIOPSJOKUXBBIYUCIICHUSI.
OnepaluUCIeIBIMUYKUCIIAMU: T[EJIOUYUCICHHOEICICHHE, OCTAaTOKOT JCICHUSI.

Bernenus. CocraBHBIE yCIOBHS (3alMCh JIOTHYECKHX BBIPAKCHUHM HA
M3y4aeMOMS3bIKEe TporpaMMupoBaHus). HaxokneHne MHHMMyMa M MaKCUMyMma W3
IBYX, TPEX
n4eThIpEXunce. PeneHrneKBaipaTHOr0ypaBHEHUS, IMEIOIIIETOBEIICC TBEHHBICKOPHH.

JuanoroBasi oTjajKka MporpamMM: TIOIIATOBOC  BBIMOJHEHUE, IPOCMOTP
3HAYCHUWBEIIMYUH,0 T JOUHBIHBBIBO/I, BHIOOPTOYKNOCTAHOBA.

[Mukn ¢ ycmoBueM. Aunroput™M EBkauja I HaxOXACHUS HAWOOJBIIETO
OOIIErOICTUTENAIBYX HATypPaJIbHBIX YHceld. Pa3OWeHHWe 3amuch  HATypaJbHOTO
YKUCJIaB TO3WUIIMOHHOW CHUCTEME C OCHOBaHMEM, MCHBIIMM WM paBHbIM 10, Ha
OTJEIbHBICTIU(PBHI.

[uxn C MePEeMEHHON. AITOPUTMBbI IIPOBEPKUAECITUMOCTUOTHOT O 11E€JIOTO
YKCJIAHAIPYToe, IPOBEPKUHATYPATbHOTOYHCIIAHATIPOCTOTY.

O06paboTKacMMBOIBHBIX TaHHBIX. CHUMBOJIBHBIC(CTPOKOBBIE )iepeMeHHbIe. [ITocuMBO
apHas  oOpaboTka  crpok.  Ilogcu€Tr  yacTOTHl  TOSBIACHUS  CHMBOJA B
ctpoke.BeTpoeHHbIePYHKITMUTITOOPAOOTKUCTPOK.

Ananuzaneopummos

OnpeneneHneBO3MOKHBIXPE3YIHTATOBPAOOTHIAIT OPUTMATPUIAHHOMMHOKECTBEBX
OJTHBIXJTAHHBIX,0IPE1eIEHUEBO3MOKHBIXBXOAHBIX TAHHBIX, TPUBOIAIIUXKJAHHOMYPE3 Y
bTATy.

9 KJIACC

MudpoBasirpaMoTHOCTH
I'nobanvnascemvHnmeprnemucmpamecuube3onacHo2onogedeHussHel
['mobansuascersuTepueT.IP-
aapecaysioB.CeTeBoexpaHeHUEAaHHbIX. MEeTOABIMHAMBUIYaTbHOTO U KOJIJIEKTUBHOTO
pasMenieHuss  HoBoW  uwHpopmanuu B MHTepHere.bonbimenanubie(MHTEpHET-
JaHHBIC,BYaCTHOCTHIAHHBICCOIMATBLHBIXCETCH).
[TonsTHe0OMHPOPMATMOHHOMOE30TTACHOCTH. Y TPO3bIMH()OPMAIIMOHHOK0€3011aCHO
CTUIIPUPAOOTEBII00aIbHONCETUMMETOIBITIPOTHUBO A CTBUS I UM. | [paBunabe3onacHonayT
enTudukanmn. JanmutamnaHonapopmanuuBaTepHETE. be3onacHeiecTpaTeruunoBeieH
ussaTepHeTe. [Ipenynpek 1eHneBOBIICUEHUSBICCTP YK TUBHBIEHKPUMHUHAIBHBIE() OPMBI
CETEeBOMAKTUBHOCTHU(KUOEPO yIUTUHT, QUITUHTUAPYTHE(HOPMBI).

Pabomasunghopmayuonnomnpocmpancmee
BunsinearensHoctuBHTEpHETE. MHTEPHET-CEPBUCH :KOMM YHUKAIIMOHHBIECEPBUCHI

(mourtoBas cityxk0a, BUJI€O-KOH(PEPEHI-CBA3b 151 Ipyrue), CIIPABOYHbIE

CITYXOBbI(KapThl,pacUCaHUSUIPYTHE ), [IOUCKOBBIECTYKObI,CTY>KOBIOOHOBIICHUS
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MporpaMMHOT0 obOecrieueHus U Jpyrue ciayk0bl. CepBUCHI TOCYJapCTBEHHBIX
yeiyr.O61aunbieXpaHuininaaanibix. Cpe1cTBaCOBMECTHOMPA3paOOTKUAOKYMEHTOB(OH
naiiH-o¢ucel ). IIporpaMmmHoeoOecneueHeKakBeo-

CEPBUC:OHJIAHHOBBIETEKCTOBBICUT padUueCKUEPEAAKTOPBL, CPEIbl pa3pabOTKUIIPOTPAMM.

TeopeTnueckueoCHOBLIMH(POPMATHKH
Mooenuposanuekakmemoono3HaHus.

Monens.3agaun,peniaeMpiecioMoIIsioMoienupoBanus. Kinaccudukanummoenei.
Marepuanbuble  (HaTypHble) W MHGOpMaIMOHHbIE  Monenu.  HenpepbiBHbIE
uanckpetHsieMonenu. murannonasiemonenu. Irpoeiemogenn. OrieHKaa e KBaTHOCTH
MOJICTUMOCIINPYEMOMYOOBEKTYHIICIIMMOACTUPOBAHUSI.

TabmuunbieMoenu. TabiuiakaknpeCTaBICHUEO THOIICHHUS.

baser nanHbix. OTOOp B TabmuIle CTPOK, YIOBJICTBOPSIONIMX 3aJaHHOMY

ycnoswuto.l'pad.Bepunna,pedpo,myTs. OprueHTHPOBaHHBIEMHEOPUEHTHPOBAHHBIET

aQbl.
Jlnuna (Bec) peOpa. BecoBas wmartpuna rpada. JlimHa myTH MEXIy BepIIMHAMU
rpada.llonck ontumanpHOro mnyrtd B rpade. HauvanmpHas BepiimHa (MCTOYHHK) U
KOHEYHAsIBEpIIMHA  (CTOK) B OpUEHTUpPOBaHHOM  Tpade.  Brrumcienue
KOJIMYECTBA ITyTEHBHAIIPABICHHOMAIMKIHYECKOMTpade.

Hepeso. Kopens, Bepmuna (y3en), jaumct, pebpo (mayra) npepeBa. Bricora
nepea.llognepeso.[IpumepsincnonszoBanusaepeBbeB. [ lepedopBapraHTOBCTIOMOIIBIOT
epeBa.

[lonsTHeMaTeMaTHYECKOIMO1€7T1. 33 /1a4 U, PEIIaeMbIeCITOMOIILIOMATEMAaTHIECKOTO
(koMIBIOTEpHOT O )MOIeTupoBanust. OTIMYHEMaTeMaTHYECKONMOIETMOTHATYPHOMMO 17T
UHUOTCIIOBECHOTO(JTUTEPATYPHOT'0 )OITMCAHUI00BEKTA.

DTanbIKOMIBIOTEPHOTOMO/ICIMPOBAHUS :TIOCTAHOBKA3a 241, IOCTPOCHUEMATEMATH
YeCKOMMO1eTTu, IPOrpaMMHasipeain3alus, TECTUPOBAHUE, TIPOBEICHUEKOMITBIOTEPHOT 03
KCIIEPUMEHTA, aHAIM3ETOPE3YIbTATOB, YTOUHEHUEMO/IEIH.

AJITOPUTMBIMIIPOTPAMMHMPOBAHHE
Paspabomkaancopummosunpoepamm

Pazouenne  3amaum  Ha  moxzamaun.  CocTaBleHHUE — aNTOPUTMOB U
MpOrpaMMC  HCIOJIb30BAHUEM  BETBIICHHWH, LIHKJIOB u BCIIOMOTaTEeIbHBIX
ANITOPUTMOBJISYIPABICHUAUCTIOTHUTEIEM POOOTHIIN TP YT UMHUHUCTIOTHUTEIISIMH, TAKUM U
kakYepenamka, YepTEXKHUKUAPYTUMU.

TabnuunbieBennuuHbI(MaccuBbl). OgHOMEpHBIEMAcCUBBI. COCTaBICHUEUOTIAIKATIP
OrpamM, peali3yIIMUXTUTTOBBICAITOPUTMBIOOPAOOTKIOTHOMEPHBI XYM CIIOBEIXMACCHBOB
,HaogHOMU3sA3bIKOBIporpammupoBanus(Python,C++, I1ackans,Java, C#, l1IkonbHBIM AT
OPUTMHUYECKUMS3BIK):3aM0JIHEHUEYHCIIOBOTOMACCUBACTYyYaiHBIMU UM CIIAMHU,BCOOTBETCT
BUUCHOPMYIONUITUITY TEMBBOAAUYHCEN, HAX0KIEHUECYMMbI?JIEMEHTOBMACCHBA, JIMHEHHBI
HIOMCK3aJaHHOTO3HAYCHHUSIB MacCHBE,0ICUETIIIEMEHTOB
MacCHBa,y10BJIECTBOPS IO X33 JaHHOMY
YCJIOBUI0,HAX 0K JEHUEMUHUMAIbHOT0(MaKCUMaIbHOT 0 )3sieMeHTaMaccuBa. CopTUpOBKa
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MacCCHBaA.
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O06paboTKaNnOTOKaJaHHBIX : BBIYMCIEHUEKOINYECTBA,CYyMMBbI,CpEAHEroapupmeTnie
CKOI'0,MUHUMAJIbBHOI OMMaKCUMaJIbHOIO3HAYEHUSIIEMEHTOBIIOCIIEIOBATENIBHOCTH, Y 10B
JIETBOPSAIOIINX3aJaHHOMYYCIIOBHIO.

Ynpaenenue
VYpasnenne.Curnan.O0paTtHasicsasb.[lonyueHrnecuruaaoBoTUHPPOBBIXTATYUKOB
(xacaHus, paccTosIHUS, CBeTa, 3ByKa U JPYroro). [Tpumepsl

MCIOJIb30BaHUATTPUHIMIIA00PAaTHOMCBA3UBCUCTEMAXYTIPABICHUATEXHUUECKUMUYCTPOIC
TBaMHUCIIOMOIIbIO JATYUKOB,BTOMUYUCIEBPOOOTOTEXHUKE.

[Ipumepsl  pOOOTU3UPOBAHHBIX CUCTEM (cucrema YIPABJICHUS
JBUKEHHUEMBTPAHCIIOPTHONCHUCTEME,CBAPOYHASIIMHNAABTO3aB0/1a,aABTOMAaTU3UPOBAHHOE
YIPaBIEHUEOTOIIEHUAI0MA,aBTOHOMHASICUCTEMAYTIPABICHUSATPAHCIIOPTHBIMCPEICTBO
MUJPYTHECUCTEMBI).

NHpopManuOHHBIETEXHOJIOTHHU
OnekmpoHHblemab.Iuybl

[ToraTHE0031eKTPOHHBIXTAOIUITAX. TUBITAaHHBIXBIYCHKAXIICKTPOHHOUTAOIUIIBI.
PenaxtupoBanuenpopmaTupoBaHUETAOIHII. Bcrpoennsie
GYHKIHHUTSITIONCKaMaKCUMyMa, MUHUMYMa,CyMMBbIUCpeTHeroapudmerndeckoro.Copt
MUPOBKaIaHHBIXBBbIZIEICHHOM TUamna3zone. [loctpoennesuarpaMM(rucTorpaMmma, Kpyropas
auarpaMmMa,ToueuHasiuarpamma). BeiooprumnaauarpaMmai.

[Ipeo6pazoBanuedopmynnpukonupoBaHuu. OTHOCUTENbHAS,A0COMIOTHAs T UCMEITIAaH
HasiaJpecarus.

Y C1I0BHBIEBBIYUCIICHUSIBAJIEKTPOHHBIXTa0IUI[aX. CYMMHPOBAHUEUTIOCUE T3 HAUCHH
W, oOTBeHalIIUX  3aJaHHOMYy  ycioButo.  OOpaborka  Oonpmmx  HAOOPOB
JTaHHBIX. YNCIeHHOEMOIeTMPOBAHUEBIIEKTPOHHBIX TA0IHUIIAX.

Hugopmayuonnvliemexnoniocuusco8pemeHHoMoowecmae

PonbrHbopMannoOHHBIXTEXHOIOTUHBPa3BUTUNIKOHOMUKHUMHPA,CTPAHBL, PETHOHA.
OTKpBITEICOOPA30BATENHLHBIEPECYPCHI.

[Ipodeccun,  cBszamHble ¢  WHPOPMATUKOH W HUHPOPMAITMOHHBIMU
TEXHOJIOTUSMHU:BEO-TU3aitHEP, MPOTPAMMUCT, Pa3padOTUYMK MOOMIBHBIX MPUIOKEHUH,
TECTUPOBIIHUK,APXUTEKTOPITPOrPAMMHOT000ECIICYEHUS, CIICITUATNCTIIOAHATN3YAaHHBIX,C
HMCTEMHBIMaIMHUHUCTPATODP.
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IHHJIAHUPYEMBIEPE3YJBbTATBIOCBOEHUAIIPOI'PAMMUBIITIO
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O
OBIIETI'OOBPA3OBAHUA

N3yuenne wuHbOpMATUKM Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHuUs
HaIPaBJICHOHAOCTIKCHHE OO0 yIafOIIIMMHCSTAYHOCTHBIX, METAIIPEIME THBI X UTIPEIMETHBI
XpE3yIbTaTOBOCBOCHUSCOICPKAHUAYIeOHOTOTIPEIMETA.

JIMUHOCTHBIEPE3YJIbTATBI

JIMYHOCTHBIEPE3YIbTaTBIMMEIOTHAIIPABICHHOCThHAPEIIICHUE3aIaYBOCTIMTAHUS, Pa3
BUTHUSY COITHATM3AIIIN 00YJaIONTUXCS CPECTBAMHU YIeOHOTONPEIMETA.

Bpesynbraren3yueHusnH(OOpMaTHKHHAYPOBHEOCHOBHOTOOOIIEr000pa30BaHUIY
oOyyaroierocs OoynyT c(hopMUPOBaHBI CJICIYIOIINE JTUYHOCTHBIC
PE3yJIbTaTHIBUACTH:

1) naTpUOTHYECKOTOBOCTIMTAHUS :

[IEHHOCTHOEOTHOIIEHUEKOTEYECTBEHHOMYKYJIbTYPHOMY, UCTOPUUECKOMYUHAYYHOM
YHACIIEIUI0,[TOHUMaHUE3HAYCHUSIMH(POPMATUKUKAKHAYKHUBKU3HUCOBPEMEHHOT OO0 IIECT
Ba,BJIaICHIEI0CTOBEpHOMUH(pOpMaLeonepe10BEIXMUPOBBIXMOTEYECTBEHHBIXTOCTHX
EHUSXBOOJIACTUUH(OPMATHKUUUH(DOPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTD B
HAYYHBIX 3HAHUAX O IIUGPOBOUTpaHCHOPMAITMMCOBPEMEHHOTOOOIIIECTRA;

2) TyXOBHO-HPABCTBEHHOTOBOCTTUTAHMSI:
OpHUEHTAIMSIHAMOPAJIbHBICIIEHHOCTUMHOPMBIBCUTYAIUS XHPABCTBEHHOTOBBIOOPA,
FOTOBHOCTh OLICHMBATh CBOE IIOBEJACHUME W IIOCTYIIKM, a TakXKe IOBEICHUE
UITOCTYIIKUIP yTUXJIFOACUCTIO3UIIMUHPABCTBEHHBIXUIIPABOBBIXHOPMCYUETOMOCO3HAHUSATT
OCJIEACTBUMIIOCTYIIKOB,aKTUBHOE HETIPUSITUE acoLMaIbHBIX

IIOCTYIIKOB,BTOMUMCIEBIHTEpHETE;

3) rpaKIaHCKOTOBOCTIMTAHMS:
MIPEICTaBICHUEOCOINATbHBIXHOPMAXUTTPABUIIAXMEKTMIHOC THRIXOTHOIIIEHUMBKOJT
JIEKTHUBE,BTOMYHCIIEBCOIIUATBHBIXCOOOIIECTBAX,COOIIIOICHUETIPABIIIOE30TACHOCTH,BTO

MYHCJICHaBBIKOBOE30ITaCHOTOTIOBEICHUSI BUHTEPHET-CPEJIC, TOTOBHOCTh K
pazHooOpa3HOn COBMECTHOM JIeSTEIIbHOCTH pu BBITIOJTHEHU U
y4eOHBIX,T03HABATEILHBIX 3aj1ad4, CO3/1aHUU yaeOHBIX MPOEKTOB,
CTpEMJICHMEKB3aMOIIOHUMAHUIOMB3aUMOTIOMOIITMBIPOIIECCEITONYUEOHOMTEATEIBHOCT
H,TOTOBHOCTHOIIEHUBATHCBOE MTOBEJICHUE UITOCTYIKUCBOUX TOBapUILEHC

MNO3NINHNHPABCTBCHHBIXHUIIPABOBBIXHOPM Cy‘—IéTOM OC03HaHI/I$IHOCJIGI[CTBHﬁHOCTyrIKOB;

4) HeHHOCTeIHAYYHOT OTIO3HAHMS
c(hOopMUPOBAHHOCTEMHUPOBO33PEHUECKUXITPEACTaBIeHnOOHpOopMaIuu, uHpopma
LHUOHHBIXIIPOLIECCAaXUMH(OPMALIMOHHBIXTEXHOJIOTUSIX,COOTBETCTBYIOIIHNX
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COBPEMECHHOMY ypPOBHIO pa3BUTUS HAyKW W  OOIIECTBEHHON TPAaKTUKA U
COCTaBIIAIOINX0a30BYIOOCHOBYIIATIOHUMAHUSCYIITHOCTUHAY YHOUKAP THHBIMHUPA,;

MHTEPECKOOYUCHUIOUTIO3HAHUIO,TF0003HATEILHOCTH,FTOTOBHOCTHUCIIOCOOHOCTHKCA
MO000Opa30BaHNI0,0CO3HAHHOMYBBIOOPYHAIPABICHHOCTH
NypPOBHS00YUYCHHUSBIATBHCHIIIEM;

OBJIaJIEHNE  OCHOBHBIMHM  HAaBBIKAMHM  HCCJIEAOBATENLCKOH  JAEATEIBHOCTH,
YCTAaHOBKAaHA OCMBICJICHUE OIbITa, HAOMIOAEHUH, TIOCTYIKOB U  CTPEMJICHHE
COBEPIIIEHCTBOBATHITYTH JTOCTKESHUSIMHTUBU Ty TbHOTOH
KOJUICKTHBHOT00JIArOTIOTyYHSsI;

c(hOpMHPOBAHHOCTHUH(OPMAITMOHHONWKYJIBTYPHI, BTOMYHUCIICHABBIKOBCAMOCTOS T
BHOMPAOOTHICYIeOHBIMUTEKCTAMH, CITPAaBOYHOMITUTEPATY PO, Pa3HOO0OpA3HBIMUCPEICTBA
MUUH(OPMAITMOHHBIXTEXHOJIOT U, aTAKKEyMEHUACAMOCTOSI TEIIbHOOTIPE IS THICITHCBOC
roo0y4YeHUs,CTaBUTEU(DOPMYIUPOBATHIIICCOSTHOBBIC3a1aunBYIE0CHITO3HABATEILHOMIC
SATEITLHOCTH,PAa3BUBATEMOTHBBIMUHTEPECHICBOCHITO3HABATEIBHONICATCIIBHOCTH,

5) popMHPOBAHUSAKYJIBTYPHI3IOPOBbHA:

OCO3HAHHUEIICHHOCTHUKU3HHU,0TBETCTBEHHOECOTHOIIIEHUEKCBOEMY
3JI0pPOBbIO,yCTAHOBKA Ha 3/I0POBBIA 00pa3 KM3HU, B TOM YHUCJE U 3a CUET OCBOCHUS U
coO0IeHUATPeO0BaHN10€30MaCHONIKCILTYaTAIIUUCPEICTBUH(POPMAIIMOHHBIXUKOMMY
HUKAIIMOHHBIXTEXHOJIOTHA;

6) TPYA0BOrOBOCTIMTAHUA:
HHTEPECKIPAKTHUECKOMYH3YyUCHHIONTPOhecCuituTpyaaBchepaxmnpodeccuoHaIbLHO
e TeIbHOCTH,CBSI3aHHBIXCHH(OPMATHKOM, IIPOrPaMMHAPOBAHHEMHHH(OPMAITHOHHBIM
HTEXHOJOTHSIMU,0CHOBAaHHBIMUHATOCTH)KEHISIX HAYKUMH()OPMATHKHUHAYIHO-
TEXHHYECKOTOIPOrpecca;
OCO3HAaHHBIMBBHIOOPH IMOCTPOCHHUE WHIAMBHIYAIbHONH TPaeKTOPHHOOPAa30BaHMS U
’KH3HEHHBIX IJIAHOB C YYETOM JIMYHBIX M OOIIIECTBEHHBIX HHTEPECOB UIIOTPEOHOCTEIH;

7) IKOJIOTHYECKOTOBOCITUTAHMS :
OCO3HAHHETI00aTFHOT 0XaPaKTePAIKOIOTUUECKUXITPOOTIE MUY TEHMXPEIIICHHSI, BTO
MYHUCJIECYYETOMBO3MOKHOCTEHNH(DOPMAITMOHHBIXUKOMMYHUKAIIHOHHBIXTEXHOJIOT A

8) amanTannuody4Jaomerocs Ku3MeHsII UM CSy CJIOBHSIM COI[HATbLHOWHITP
HPOJHOMCpeabI:

OCBOCHHCEC 06yanOHII/IMI/IC$I COMAJIbBHOT'O  OIIbITA, OCHOBHBIX COIMAJbHBIX
POJIEN,COOTBETCTBYIOIIMX BEAYILIEH JEATEIbHOCTH BO3pAacTa, HOPM H© MPABUI
00IIEeCTBEHHOTOMOBEACHUS,(hOPMCOIUATBLHOMKIN3HUBI PYIIITaAXUCOOOIIECTBAX, BTOMUHCIT
€CYIICCTBYIOIINXBBUPTYAIbHOMIIPOCTPAHCTBE.
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METAINPEAMETHBIEPE3YJIbTATBI

MeranpenMeTHbIE  PE3yNbTaTbl OCBOEHUS MPOTrpaMMbl IO  HMH(OpPMAaTHKE
OTpakaroTOBJaI€HUEYHUBEPCATbHBIMUYYEOHBIMUIEHCTBUSIMU—
ITO3HABATEIbHBIMHA,KOMM YHUKATUBHBIMU, PETYJIATUBHBIMH.

HO3HaBaTeﬂbeIeyHI/IBepCaHbeIeyqeﬁﬂbleHeﬁCTBHﬂ
ba3oBblesIornuYecKne e MCTBUS :

yMEHUE  OMNpeNeNsTh IOHITHS, CO3/aBaTh  OOOOIIEHUS, YCTaHABIUBAThH
aHaJIOTUM,KIaCCU(DUITUPOBATh, CAMOCTOSATEIHHO BBIOUPATh OCHOBaHUS u
KpUTEPUUTISKIIaCCU(UKAIIMN, yCTAHABIMUBATHIIPUUUHHO-
CJIEICTBEHHBIECBSI3U,CTPOUTHIOTNUECKUE
paccyXaeHus, 1e1aThyMO3aKTF0uUeHUs (MHAYKTUBHbIC, e TyKTHUBHBIC
UII0AHAJIOTHUH )UBBIBOIbI;

yMEHHUE CO3/1aBaTh, MPUMEHATH M MPEoOpPa3OBbIBATh 3HAKU M CUMBOJIBI, MOJIEIH
UCXEMBLIIAPCIICHHUS yueOHBIXUTTIO3HABATEIbHBIX3a/1aY;

CaMOCTOSITEIbHOBBIOMPATLCIIOCOOpEIICHU yueOHOW3a1aur(CpaBHUBATHHECKOIBKO
BapHUaHTOBPEIICHUS, BBIOMPATHEHAN00JICETIO X0 IS IINICYIE TOMCAMOCTOSITEIIbHOBBIICIICH
HBIXKPUTEPHUEB).

Ba3zoBbleucciaenoBare/ibCKue1eiCTBUA:
(dhopMyITHPOBATHBOMPOCH,(PUKCHUPYIOLTHEPA3PHIBMEK TypeaTbHBIMIKETATSIbHBIMC
OCTOSTHUEMCUTYAIINH,00hEKTa, HICAMOCTOSI TEIbHOYCTaHABIIMBATEHCKOMOCHIAHHOE;
OIICHUBATbHATIPUMEHUMOCTHUIOCTOBEPHOCTEUH(POPMAITHIO, TOJTYISHHYIOBXOICHUCC
JICJJOBaHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIIee pa3BUTHE IPOIECCOB, COOBITUH U
UXITOCJIEICTBUS BAHAJIOT MUHBI XUJIMCXOJHBIXCUTYAIIUS X, aTaKKEBBIIBUTATHIIPEAIOTI0KEH
Usl 00MXPa3BUTUMBHOBBIXYCIOBUSIXUKOHTEKCTAX.

PaGoracundopmanmneii:

BBISIBIIS T GUIIUTUH(DOPMATTN U, TAHHBIX, HEOOXOTUMBIX ITIIPEIICHUSITIOCTABICHHO
W3ajgauu,

MPUMEHSTh PAa3IMYHbIE METOAbl, WHCTPYMEHTHI M 3ampoChl TpPH TOUCKE U
orOopenH(popMaIIK WIH JAHHBIX M3 UCTOYHUKOB C YUETOM MPEHJIOKEHHOU ydeOHOM
3a/1auu U3aJJaHHBIXKPUTEPHUEB;

BBIOMPATH,aHATTU3UPOBATH,CUCTEMATU3UPOBATEUUHTEPIIPETUPOBATEUH(OPMAITUIOP
A3TUIHBIXBUOBU(OPMIIPEICTABIICHNUS,

CaMOCTOSITETILHO BBIOWPATh ONTUMAIBHYIO (OpMY MpeCTaBICHUS HH(POpMaIUn
WUJLTIOCTPUPOBATHPEIIIaeMbI€3a/1aYNHECTIOKHBIMUCXEMaM U, THarpaMMaMu, THOUTpaduk
OMMHUXKOMOWHAIUSIMU,

OIICHWBATh  HAA&KHOCTh HMHPOPMANMHM 1O  KPUTEPHSIM, MPEIIOKCHHBIM
YAIUTETEMUITUCHOPMYTUPOBAHHBIMCAMOCTOSATEIHHO;

3¢ PeKTUBHO3aIOMUHATEUCUCTEMATU3UPOBATEUH(DOPMAITHIO.
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KoMmMmyHuKkaTUBHBIEYHHBEPCAJIbHbIEyUYeOHbIeIeHCTBUSA
Oo0menue:

COTIOCTAaBJISA THCBOUCYKICHUSCCYKACHUIMUIPYTUXYIaCTHUKOBIAIOTa,00HAPY KU
BaTbPa3INIMCUCXOICTBOTIO3UIIN;

MyOTUIHOIIPEACTABIATHPE3YIbTATHIBBITIOTHEHHOT OOTIBI TAa(IKCIIEPUMEHTA, UCCIIEI0
BaHMS,ITPOCKTA);

CaMOCTOSTEIILHO BBIOMPATh (pOpMAT BHICTYIUICHHUS C Y4ETOM 3aaad MPe3eHTAIluN
MOCOOEHHOCTEH ayaUTOPUU M B COOTBETCTBMM C HHUM COCTaBJIATh YCTHBIE U
TUCHhMEHHBICTCKCTHICUCTIONB30BAHNE MUILTIOCTPATUBHBIXMATEPHUAJIOB.

CoBMeCcTHasIIeSITEIbHOCTH(COTPYIHUYECTBO):

MOHUMATHUHUCTIONB30BATHIIPENMYIIIECTBAKOMAH THOHUUHIUBHU Ty aIbHOHPAOOTHITIP
M pEIIEeHWH  KOHKPETHOH  MpoOsieMbl, B TOM  4YHCI€ TpPH  CO3/aHUU
MHQPOPMAITMOHHOTONIPOAYKTA;

NPUHUMATBIIEIbCOBMECTHOMHMH(DOPMALIMOHHOW IeATeTbHOCTUIOCO0PY,00paboTKe,
nepesade, dbopMmanm3anuu UHpOpMAIHH, KOJIJICKTUBHO CTPOUTH
JCUCTBUATIOSE TOCTIKEHUIO : pACIPEICISIThPOIIH, 0T OBAPUBATHCS,00CyKAATHIIPOIIECCHP
€3yJIbTaT COBMECTHOMPAOOTHI;

BBITTOJTHATHCBOIOYACTHPAOOTHICHH(POPMAITHCHIITUUHPOPMAITTOHHBIMIIPOTYKTOM, T
OCTHUTasIKaue€CTBEHHOT OPE3YJIbTaTallOCBOEMYHAI PaBICHUIOUKOOPIMHUPYSACBOUIEHCTBU
ACAPYTUMUWICHAMUKOMaH/1bl;

OLIEHUBATh KayecTBO CBOETO BKJIa/1a B o0mumit
MH(POPMALIMOHHBIMIIPOTYKTHOKPUTEPHIM,CAMOCTOATEIBHOCHOPMYITMPOBAHHBIMY4aCTH
MKaMUB3aUMOJAEHCTBYS;

CPaBHUBATbPE3YJIbTAThICUCXOJHOM3a1aueTMBKIIaIKaK 10T 0UJICHAKOMAH IbIBIOCTH
KEHHEPE3YJIbTATOB,pa3IeIAThC(PEPyOTBETCTBEHHOCTUUIIPOSABIATEIOTOBHOCTHKIIPEOCT
aBJICHUIO OTYETANePEArPyIIION.

PeryisiTuBHbIeyHMBepCcaJIbHbICydeOHbIeAeCTBHS

Camoopranusanus:
BBISIBJISITh B JKU3HCHHBIX W YUYCOHBIX CHTYyaIUSAX MPOOJIEMBI,
TPEOYIOIHEPCIICHHUS;

OPHUEHTUPOBATHCS B  PA3IMYHBIX  TOAXOJAaX K  TIPHUHITHIO

peneHni(MHIUBU Ty aTbHOSTPUHATHEPEIICHAN, TPUHSATUEPETIT
EHUUBrpyIIe);

CaMOCTOSAITETILHO COCTaBIISATH AJNTOPUTM pEIICHHs 3a7a4yul (WU €To
9acTh),BEIOMPATh  CIOCOO  pelieHus Y4eOHOU 3a1adu c y4€ToM
UMEIOIIUXCS pecypcoBu COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH MPEIJIaracMbie BApUAHTHI
PEIICHMIT;COCTABIATHILIAHCHCTBUN(TIIaHp CATH3AITTHAMEYCHHOT0AJITOPUTMAPETIICHHS

),

KOPPEKTHUPOBATHIIPETIOKEHHBIMAITOPUTMCYIETOM
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MOJIYYeHUSIHOBBIX3HAHUMOOM3Yy4aeMOMOOBEKTE;
Jenarb  BBIOOp B YCIOBHSIX IPOTUBOPEUHUBOU
OpaThOTBETCTBEHHOCTh3APEIICHHE.

uH(popMaIK

u
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CamoxoHTpoOJb(peduiekcus):
BJIAJ€THCIIOCOOAMUCAMOKOHTPOJIS1,CAMOMOTHUBALIMUHpEdIIeKCHM; Aa
BaTh OLIEHKYCUTYALIMH U MpeAJIaraTh IUIaH €EU3MEHEHUS;
YUUTHIBATBKOHTEKCTUIPEIBUIETHTPYTHOCTH, KOTOPHIEMOT' Y TBO3HUKHY THIIPUPEILIEH
nny4eOHOI3a1au1,a1all TUPOBAThPEILIEHUEKMEH S IOIIUMCA00CTOSTENLCTBAM;
O00BACHATBIIPUUNHBITOCTHXKEHUSI(HETOCTUKEHUS )pe3yIbTaTOBUH(DOPMAITUOHHON T
esATeIbHOCTH,JaBAThOLEHKYTPHOOPETEHHOMYONBITY, YMEThHAXOAUTHIIO3UTUBHOEBIIPOU3
OLLIECAICHCUTYALIUY;
BHOCUTBKOPPEKTUBBIBAESATEIIbHOCTbHAOCHOBEHOBBIXOOCTOSATEIBCTB, U3BMEHUBIIIUXC
SACUTyallu},yCTaHOBJIEHHBIXOIIMOOK, BO3SHUKILIUXTPYAHOCTENH;
OLICHMBATHCOOTBETCTBUEPE3YIbTATALETUNYCIIOBHUSIM.

IOMOIIHOHAJLHBIHUHTEJLJIEKT:
CTaBUTHhCEOSHAMECTOIPYTrOroueIoBeKa, TOHUMAThbMOTUBBIMHAMEPEHUSIPYTOTO;

IIpunsTHECEOAMAPYTHX:
0CO3HABaThHEBO3MOXHOCTHKOHTPOIHPOBATHBCEBOKPYTAAKEBY CIIOBUSIXOTKPBITOTO
J0CTYNaKI00BIMOOBEMaMUH(DOPMALTUH.

INPEAMETHBIEPE3YJIbTATbBI

KxoniryobyuenusB7kjiacceyo0yqaronierocsioynyrc(opMupoBaHbICIE YOS YME
HUS:
MOSICHAThHATIPUMEPAXCMBICITIOHI TUH « MH(POpMaITUs» ,«MHGOPMAITMOHHBIATIPOIIECC
»,«00paboTkanHbOpMaLIUN, KXpaHEHUEHH(POPMAITUN», KIIepeladanHPpOopMaIun»;
KOJIMPOBATHUIEKOIUPOBATHCOOOIIEHUAO03a/IJaHHBIMITPABIIIAM, ICMOHCTPHUPOBATHIT
OHUMaHHEOCHOBHBIXITPUHIIUTIOBKOAUPOBAHUSMH(OPMATUUPAZTHIHOUTIPUPOIBI(TEKCTO
BOH,rpaduueckoi,ayano);
CpPaBHUBAThITMHBICOOOIICHUH,3alTMCAHHBIXBPa3INYHbIXJI(paBUTAX,0lIEPUPOBATHE
JTUHUALIAMUU3MEPEHUSHH(POPMAITHOHHOT000BEMANCKOPOCTUTICPEIaYN JAHHBIX
OIICHUBATh W CPAaBHUBATh pa3Mephbl TEKCTOBBIX, I'paUUCCKHUX, 3BYKOBBIX (hailiioB
uBHIc0(aiiIoB;
MIPUBOIUTHIIPUMEPBICOBPEMECHHBIXYCTPOUCTBXPAHCHUSHUIICPETAUNUH(POPMAITIHN,CP
ABHUBATHhUXKOJNYECTBCHHBICXaPAKTEPUCTUKH;
BBIJICIITHOCHOBHBICATAITBIBUCTOPUHHTIIOHMMATHTCH ICHITUUPA3BUTHAKOMITLIOTEPOB
UIIPOTrPAMMHOTO00ECTICYCHUS;
MTOJTy4aThbUHUCTIONIB30BATBHH(POPMAITHIO0XaPAKTEPUCTHKAXIIEPCOHATEHOTOKOMITHIO
TEpanerooCHOBHBIXAJIEMEHTaX(ITPOIIECCOP,0NepaTHBHASAIAMSATH,JOJITOBPEMCHHASTIAMSIT
b,yCTPONCTBABBOA-BHIBO/A);
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COOTHOCHTBHXapaKTEPUCTUKUKOMIIBIOTEPAC3a1auaMHU, PEIIAEMBIMUCETOTIOMOLIBIO;
OpUEHTUPOBATBC B  HEPAPXMUECKOW  CTPYKType  (paloBOM  CUCTEMBI
(3anuceIBaTHIIONHOE UMS (aiina (KaTajiora), myTh K (ailny (kaTaiaory) no UMerImeMycs
ONHCaHUIO(PaUTIOBOUCTPYKTYPBIHEKOTOPOTOMHPOPMALIMOHHOTOHOCHUTEIIS );
paborate ¢  (alJoBOM  CHUCTEMOM  MEPCOHAIBHOTO  KOMIIbIOTEpPA  C
UCI0JIb30BaHUEMIpadruueckoronHTepdeiica,auiMeHHO:CO3/1aBaTh, KOTUPOBATh,IEPEM €111
aTh,IEPEUMEHOBBIBATh, yAIATbUAPXUBUPOBATH(PANITBIMKATAIOT U, UCTION30BAThaHTHBHU
PYCHYIOIIPOTpaMMY;
IPECTaBIATEPE3YIbTATHICBOCH IS TETHOCTUBBUIECTPYKTYPHPOBAHHBI XHILITFOCTP
MUPOBAHHBIX JIOKYMEHTOB,MYJIbTUMEANHHBIXITPE3CHTAIIH;
nuckaTbuHpopManoBHTEpHETE(BTOM qucliie, MOKJIIYEBBbIM CJIOBaM,II0
N300paXEeHNI0),  KPUTHYECKHM  OTHOCUTBhCS K  HalieHHOW  wHQopMaIuu,
0CO3HaBas0NaCHOCThAIIIMYHOCTUMOOIECTBAPACTIPOCTPAHEHUSBPETOHOCHONMH(OpMa
IIUU,BTOMYUCIIEIKCTPEMUCTCKOTOUTEPPOPUCTUUECKOTOXapaAKTEPa;
OHUMATBCTPYKTYpPyapecOBBEO-PECYPCOB;
MCTIOJIH30BaTHCOBPEMEHHBIECEPBUCHIMHTEPHET-KOMMYHHUKAITHIA;
co001aThTPe00BaHNA0E30IIaCHONIKCILTyaTAlIUM TEXHUYECKUXCPEACTBUHPOpMAII

MOHHBIX u KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, coOIr01aTh CeTeBOM
ATUKET,0a30BbICHOPMBIMH(POPMAIIMOHHONI TUKUUTIPABANIPUPAOOTECTIPHIIOKEHUIMUHA
moObIX  ycTpoMcTtBax W BMHTepHere,  BbIOMpaTh  0€30IACHBIECTPATETUU
MOBEICHUSIBCETH;

HpI/IMeHHTLMGTOILLII'Ip0(1)I/IJIaKTI/IKI/IHeFaTPIBHOI‘OBJ'II/I}IHI/I}ICpeI[CTBI/IH(bOpMaHI/IOHHBI
XI/IKOMMYHI/IKaHI/IOHHLIXTGXHOHOFHﬁH&BILOpOBBGHOJIB?sOBaTeJ'I}I.

KxoniyobyuenusB8kiiacceyoOydaromierocssoynyrc(opMupoBaHbICIE YOS YME
HUSL:

MOSICHSITh Ha pUMepaxpa3Tnaus MEXITY MO3UITUOHHBIMHU u
HEMO3UITMOHHBIMUCUCTEMAMUCUYHUCIICHUS;

3aluChIBaTh M CpaBHUBaTh uenble yuciaa oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIXCUCTEMAXCUYHUCIICHUA(COCHOBAHUAMNZ,8, 16),BRIIONHAThApU(PMETHIESCKUE
onepalMuHaIHIMH;

PAcCKpbIBaTh CMBICI MOHSTHI «BBICKA3bIBAHUEY, <JIOTMYECKas OIEpalus»,
«JTIOTUYECKOEBBIPAKEHUEY;

3aMUCHIBATHIOTMYE€CKUEBBIPAKEHUSICUCIIONb30BaHUEM IN3bIOHKIINHY, KOHBIOHKIIUH
U OTPULAHUA, OMNPEETATh HCTUHHOCTh JIOTMYECKUX BbIPAKEHUN, €CIIMU3BECTHBI
3HAYECHUS HUCTUHHOCTHU BXOASIIUX B HEro NIEPEMEHHBIX, CTPOUTH
TaOJIUIIBINCTUHHOC THIJISITIOTHYECKU X BEIPASKEHU

PACKpPbIBATHCMBICITIOHSATUN KUCTIOTHUTEI b, «AITOPUTM», KIIPOTPaMMay, IOHUMAaspa
3HUIYMEXAYYIOTPEOICHUEMATUXTEPMUHOBBOOBIICHHONPEYMMBUH(POPMATHUKE;
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OMUCHIBAThAITOPUTMPEILICHH3a1auuPA3IMNYHBIMUCIIOCO0aMU, B
TOMYUCJIEBBUICOJIOK-CXEMBI,

COCTaBJISITh,BHINOIHATHBPYUHYIOMHAKOMITBIOTEPEHECIIOKHBICAITOPUTMBIC
WCIIOJIb30BaHUEM BETBICHUM WM IIUKIOB JJIs YIpaBICHUS HCHOJHUTEISIMU, TaKUMU
kakPo6oT,Yepenamika, HepTExHUK;

HCIIOJIb30BaThKOHCTAHTHIMIIEPEMEHHbIEPA3TNYHBIX TUTTIOB(UUCIOBBIX, JOTUYECKHUX,C
HMMBOJIbHBIX ),aTaKXKECOIePKAITUEH X BBIPAXKEHU S, UCTIONIb30BaThONIEPATOPIPUCBANBAH NS,

HCMOJIb30BaTh npu pa3zpaboTkenporpamMmm JIOTUYECKUE3HAYCHUS,
OTIePAIIMUUBBIPAKEHUSICHUMU;

aHAJTM3UPOBATHIIPEIIOKEHHBICAITOPUTMBI, BTOMUUCICONPEACIISITh, KAKUEPE3yIbTaT
BIBO3MOKHBITIPU33ITAHHOMMH0KECTBEUCXOTHBIX3HAUCHU;

co3aBaTh M OTJaXUBaTh  MPOrpaMMbl  HAa  OJHOM W3  SI3BIKOB
nporpammupoBanusi(Python,C++,ITackane,Java,C#,I1LIKOABHBIHAITOPUTMHAYCCKU I SI3BIK
),peANTM3YIOIIUEHECTOKHBIE ~ QITOPUTMBI  00paOOTKM  YMCIOBBIX  JaHHBIX  C

UCIIOJIb30BAHUEM LIMKJIOB
MBETBIICHUI,BTOMYHCIIEPEATN3YIOIIUEIPOBEPKY IETUMOCTHOJHOT OLIEIOrOUNCIIaHa
Apyroe, NpOBEPKY HaTypaJIbHOT O qucia Ha MIPOCTOTY, BBIJICICHUS

U pU3HATYPAILHOTOYHUCIA.

KxoniryobyuenusiB9IknacceyodyyaronerocsioyayrcopmMiupoBaHbICIe 1Y IOMUEeyMe
HUSA:

pa3OuBaTh  3aJjaud  HA  TOJ3aJa4M, COCTaBJIATh, BHITIOJNHATh  BPYUYHYIOM Ha
KOMITBIOTEPE HECJIOKHBIE aAJITOPUTMBI C HCIHOJIb30BAHUEM BETBJIICHUH, LHMKIIOB
UBCIIOMOTaTEIbHbIX QJITOPUTMOB [JIs YIpPaBJICHUS MCHOJHUTEISIMU, TaKUMU Kak
Po6ot,Yepenamka, UepTEXHUK;

COCTaBIATHUOTIKUBATHIIPOrPAMMBI, PEATH3Y IOITUETUTIOBBICAITOPUTMBIOOPAOOTK
U YHCIOBBIX IMOCJIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCUBOB(IIOMCK
MaKCUMYyMOB, MHUHHMYMOB, CYMMBI WIn KOJIMYECTBA  DIJIEMEHTOB c
3aJIaHHBIMUCBOMCTBAMH) Ha OJHOM U3 S3bIKOB mporpammupoBanusi (Python, C++,
[Tackanp, Java,C#,11IkoIbHBIN ANTOPUTMUYECKUN SA3BIK);

PACKpbIBATHCMBICIIIOHITUN «MOAENbY, «<MOAEIUPOBAHUE,ONIPEICTIATHBUBIMOIEIIE
11,011EeHNBAThaJEKBATHOCTEMOJAEIUMOACIUPYEMOM YOO bEKTYULIETIMMO,IEIUPOBAHHS;

UCIIOJIb30BaTh Tpadpl W JEPEBbS I MOJEITUPOBAHMS CHUCTEM CETEBOWUH
HUEepapXUUECKONUCTPYKTYpPbl, HAXOAUThKpAaTUalInMnyThBrpade;

BBIOMPATHCIIOCOOTIPEICTABICHUS JAaHHBIXBCOOTBE TCTBUUCITIOCTABICHHOM3a1aueii(Ta
OJIUIIBI,CXEeMBI, Tpad KK, THAT PAMMBI ) CUCTIOTh30BAHUEMCOOTBETC TBYIOIITUXITP OTPAMMHBI
XCPeACTBOOPaOOTKUIAHHBIX;

WCIIOJIB30BaTh  JJICKTPOHHBIE  TaOmwmbl s 0oO0paOOTKM, aHanmu3a W
BU3YaIM3aLMNYHCIIOBBIX JaHHBIX, BTOMYHUCIIECBBIACICHUEMINANA30HATAOIUIBIMYTIOPS T
OYMBaHUEM(COPTUPOBKOM )er03JIEMEHTOB;
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CO3/1aBaThbUITPUMEHATHBIJIEKTPOHHBIXTA0IUIIaXPOPMYIBIIIPACUETOBCUCTIONH30B
AHUEMBCTPOCHHBIXapU(PMETHUECKUX (D YHKIHMI(CYMMUPOBAHUEUIIOICUET3HAUCHU N ,0TBE
YaIolMX3aIaHHOMYYCIIOBUIO,CpeIHEeapU(PMETHUECKOE, TOMCKMAKCUMATbHOT OUMUHIM A
JLHOTO3HAYEHNS ),a0COMIOTHON,0THOCUTEILHOM,CMEIIIaHHOW A IpeCalliH;

HCIIOIb30BAaThAICKTPOHHBICTAOIUIIBIITITYM CIEHHOTOMO,IETUPOBAH USIBITPOCTHIX3a/1
ayaxu3paszHbIXIIPEAMETHBIX00IacTeM;

HCMOJIb30BATHCOBPEMEHHBICUHTEPHET-
CEPBUCHI(BTOMYHUCIEKOMMYyHUKAIIMOHHBIECEPBUCHI,00IaUHbIEXPaHWIINIIAIAHHBIX ,0HJTaM
H-
IporpaMMBbI(TEKCTOBBICUTpaAPUIECKUEPEIaKTOPHI,CPEAbIPa3pabOTKH ) )BydeOHOMUTIOBCE
JTHEBHOMICATEIILHOCTH,

OPUBOAUTL  TNPUMEPHI  UCMOJIB30BaHUS  TeOMH()OPMAIIMOHHBIX  CEPBHUCOB,
CEPBUCOBrOCYIapCTBEHHBIXYCIYT,00pa3oBaTeibHbIXCepBUCOBHTEpHETABYU€OHONUIIOB
CEHEBHOMICATCIbHOCTH;

UCITIOJIH30BaThPA3TMIHBIECPEICTBA3AIIUTHIOTBPEIOHOCHOT OITPOrpaMMHOTr000ecTiey
€HUS,3aIUIIAThIIEPCOHATBHYIOUH(POPMAITUIOOTHECAHKITMOHUPOBAHHOT OJOCTYTIAUET 0110
cieacTBUi(pasrianieHus, 10 IMEHbIL, yTPAThI IaHHBIX )CY4YETOMOCHOBHBIX
TEXHOJIOTUYCCKUX W COIHAIBHO-TICUXOJIOTHUECKUX AaCIEKTOB HCIIOJIE30BAHUSICETH
NutepHner (cereBass aHOHMMHOCTh, ITM(POBON crel, ayTeHTUYHOCTh CYOBEKTOB
UPECYPCOB,0MaCHOCTHBPEOHOCHOTOKOAA);

PaCIIO3HABATHIIONBITKUUITPEAYTIPEIKIaTbBOBICUCHUECEOINOKPYKAIOIIUXBIAESCTPYK
TUBHBICMKPUMUHAIbHBIE(OPMBICETEBOMAKTUBHOCTHU(BTOMYHCIICKUOEPO yJUTHHT,, pUIITHHT

)-
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TEMATHUYECKOEIIVIAHUPOBAHHUE

denepanpHaspadbouasporpammalludopmaruka. 7-9knacchi(0a30BbIHYPOBEHD )

v

7 KIIACC
HaumenoBanue
Ne KonudectBo OCHOBHBICBUIBIICATEIIHHOCTH
pa3aenoB u [TporpammHoecoaepkanme
n/m 4acoB o0yJaroImuxcs
TEMy4eOHOTOIIPEIM
eTa
Paznenl.llugpoBasirpaMoOTHOCTH
1.1 | KommbroTep— 2 KoMmproTep—yHUBEpCAIbHOE PackpbIBaTECMBICITM3Yy4aeMbBIXIIOHSTHI.
YHUBEPCATBHOE BBIYHCITUTEITLHOCYCTPOUCTBO, AHaJIU3UPOBATHYCTPOHCTBA
YCTPOUCTBOOOPAOOTKHU paboTaroleenonporpaMmme. KOMITHIOTEPACTOYKU3PEHUS
JTaHHBIX TUNBIKOMIIBIOTEPOB: IEPCOHATILHBIE OpraHu3aluUIIPOIIe1yPBBOA,

KOMITBIOTEPHI,BCTPOEHHBIE
KOMITBIOTEPHI,CYTIEPKOMITBIOTEPHI.
MoO6ubHBICYCTPOHCTBA.
OCHOBHBIEKOMIIOHEHTHIKOMITBIOTEPAN
uxHa3zHauyenue.[Ipoueccop.
OnepaTuBHASUIOITOBPEMEHHAS
IaMsATh. Y CTPOMCTBABBOIAUBBIBOIA.
CeHCOpHBIMBBOI, TATYNKUMOOMITBLHBIX
YCTPOMCTB,CpPeICTBAOMOMETPUIECKOM
ayTeHTU(UKauu.
HcTopusipa3BUTUSAKOMIIBIOTEPOBU
IPOrPaMMHOT000ECTICYEHUSI.
[TOKOIEHUSAKOMIIBIOTEPOB.
CoBpeMeHHBIETEHEHIIUUPA3BUTHSI
KOMITbI0TEPOB. CyNepKOMITbIOTEPHI.

XpaHEeHUs1,00pa00TKH,BEIBOIAN
nepenadyuuHdopMaIuu.
AHanmu3upoBaTbUH(POPMAITHIO
(CUTHAJILIOTOTOBHOCTUHUHEIOIAIKE)
MPUBKIIOYEHUUKOMITBIOTEPA.
N3ydatpuHbOpMAITUIO
OXapaKTEPUCTHUKAXKOMITBIOTEPA.
HccenenoBaTbUCTOPUIOPAZBUTHSA
KOMITBIOTEPOBUIIPOTPAMMHOTO
o0ecrieueHus,COBpPEeMEHHBICTCHICHITU N
Pa3BUTHIKOMIIBIOTEPOBU
CYIIEPKOMITHIOTEPOB.
OO0cyx1aTbpaBUIATEXHUKH
0€30MacCHOCTUUIIPABUIPAOOTHI
HAKOMITBIOTEPE.
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[TapannenbHbie

BblunciieHus. [lepcoHanbHbIN
xoMmnbrotep.[Iponeccopueroxapak
TEPUCTUKHU(TAKTOBAsl YaCTOTA,
pa3psaHocTh).OnepaTuBHASIAMST

b.
JlonroBpeMeHHasAamMATh. Y CTpONCTBAB
BOJa H BbIBOJa. O0BEM
XPaHUMBIXJIaHHBIX(ONIEpATUBHASTIAMSAT
b

KOMITBIOTEpa, KECTKUUUTBEPIOTEI
BHBIMIUCK,[I0OCTOSHHASAIIAMSTh
cMapTdhoHa) U CKOPOCTHIOCTYIA

JUISL pa3JINYHBIX BUJOBHOCHUTEIIEH.
TexHukabe30macHOCTUUIIPABUIIA
PabOTHIHAKOMITBIOTEPE

Ipaxkmuueckuepadomot®:
1. BkitoueHuekomnvomepaunoay4eHueun
Gopmayuuoezoxapakmepucmurax

1.2

[Iporpammbin JaHHBIE

[Iporpammuoe
obecrieYeHUEKOMIThIOTEPA.
[IpuknagHOEPOrpaMMHOEO
oecneuenue. CUCTEMHOE
IpOrpaMMHOE00eCTICUeHHUE.
Cucrembl
nporpammupoBanus.[I[paBoBasioxpana
IpOorpaMM | JIaHHBIX. becraTHbie
UYCIIOBHO-0€CTIaTHRIETIPOTPAMMBI.
CBoOoHOETTPOTPAMMHOE
obecrieyeHue.

PackpbIBaTECMBICIN3Y4aEMbIX
TTOHSITUI.
N3y4aTbBONPOCHITPABOBOMOXPAHBII
pOTrpaMMHIaHHBIX.
OnpenensTeIporpaMMHBIECPEICTBA,
HEOOXOUMBIE IS
OCYIIECTBICHUIUH(POPMAITMOHHBIXIIP
OLIECCOB

MpUPEIICHUU3a]aY.
OnpenenaTbOCHOBHBIEXAPAKTEPUCTUKHO
MEePAIMOHHONCUCTEMBI.
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YMpennaraemplitBiiporpaMmmenonH(opMaTHKENEPEUEHBIPAKTHYECKMXPAOOT HOCHTPEKOMEH, IaTeNbHBIIXapaKTep.
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Qannpiunanku(kataioru). [ lpunHnun

bl IOCTPOCHUS

¢ainossixcuctem.l lomHoenmsdaiina
(manku).

[IyTs K ¢aiiny(manke).Pabora
caililaMuuKaTaIoraMrucpe/ICTBaMHUO
neparMuoOHHONCHUCTEMbI:CO3/1aHuE,
KOIUPOBaHUE, IEpEMEITCHUE, [TIEPEUME
HOBaHUEWYy lajieHuePpanIoBy Marnok
(xatanoroB). Tumnsl (aitios.CBolicTBa
Gbaiinos.
XapakTepHblepazmepbianioBpazany
HBIXTUIIOB
(cTpaHUIATEKCTA,dIeKTPOHHASIKHUTA, ()
otorpadusi,3anuchlecHH,

BUJICOKIJIHII, TOJTHOMETPAXKHBIN(DUITBM).
ApxuBanus JaHHbBIX.
Hcnonp3oBanuenporpamMmm-
apxuBatopoB. DalnoBBINMEHEKED.
[Mouck ¢aiinon
CpeACTBAMUOIIEPALIUOHHONCUCTEMBI.
KoMmnbroTepHbie BUPYCHI U
JIpyrueBpeioHoOCHbIenporpaMmsbl. [Ipor
PaMMBIJIJIS3aIIUTHIOTBUPYCOB

OmnepupoBaTb
KOMITbIOTEPHBIMUUH(POPMAITUOH
HBIMHUOOBEKTAMUB HATJIsTHO-
rpaduueckomMmunTepdeice.
BbINOJIHATHOCHOBHBIEOTIEPALIUUC
daiinaMurnankamu.

OueHuBath pa3Mepsl
(baii0B,MOrOTOBIEHHBIX C
MCIIOJIb30BAaHUEMPA3ITMYHBIXYCTPOIC
TBBBOJIauH(pOpMaIuu(KIaBUATYPbI,C
KaHepa,MUKpopoHa,poTOKaMephl,
BUJICOKAMEDPHI).
Hcrionp30BaThIpOrpaMMbI-apXUBATOPHI.
OcyiecTBIsATh 3alUTYHHGOPMAITIH
OTKOMIIBIOTEPHBIXBUPYCOBCIIOMOIIIbIOAH
TUBHUPYCHBIXITPOTPAMM.
[InannpoBaThHCO34aBATHINYHOEU
H(pOpMaIMOHHOE
npoctpadcTBo./Ipakmuueckuepa
oomoi:

1. BuinonnenueocHogHvixonepayuti
caiinamuunankamu.

2. CpagneHue pazmepos
MeKCMOoBbIX,2paghuyeckux,36yKO8bIXusU
oeoghaiinos.

3. U3yuenue anemenmos
unmeppelcaucnonb3yemouonepayuort
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oucucmemvl.
4. Hcnonvzosanuenpocpammoi-
apxusamopa.
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5. 3awyumaungopmayuu
OM KOMNbIOMEPHBIX 8UPYCO8 C
HOMOUWBIO AHMUBUDY CHLIXNDOSPAMM
1.3. | KommnbroTepHbieceTn 2 O0beTMHEHUEKOMITBIOTEPOBBCETH.C PackpbIBaTbCMBICIN3y4aEMBIXITOHATHH.
eth UnTepuer. Beb-cTpanuiia, Ocy1ecTBIAThIIONCKUH(pOpMaIII
BeO-cailT.CTpyKTypaaapecos MOKJTFOUYE€BBIMCIIOBAMU
BeO- MON300paKEHUIO.
pecypcoB.bpaysep.llouckoBsiecuct [TpoBepsATHIOCTOBEPHOCTEUHPOPMAITUH,
embl.Ilonck nadopmaruu HaliieHHOU BceTulIHTepHeT.
MOKJTIOUEBBIM CJIOBAMU BoccranaBnuBatbaapecBeo-
nouzo0OpaxeHuto./JoctoBepHOCTh pecypcan3uMeronuxcsipparMeHToB.
UH($OpPMAIIIH,TOTyYeHHON Ocy1ecTBAsATh
uslHTepHeTa. B3aMMO/IEHCTBUETIOCPEICTBOMDIIEK
CoBpeMeHHBIE CEPBUCHI UHTEPHET- TPOHHOMTIOUTHI, BUACO-KOH(EPEHII-
KOMMYHUKAIIHH. CBSI3H.
CeTeBoli 3THKET, 0a30BbIC N3yuarscereBoiidTuKET. MccienoBarh
HOPMBIMH(OPMAITHOHHOWA TUKUH CTpaTerunde30macHOronoBeICHUS B
npaBarnpu padore B UnTepHere. Unrtepuerellpakmuueckuepadomot
Crparerunbe3omnacHoromnoBeaeHus B 1. Ilouckungopmayuunokiouesvimc
HTEpHETE JIOBAMUNOUZ0OPAICEHUTO.
2. Ucnonvzosanuecepsucogunmepuem-
KOMMYHUKAYUU
Uroronopazneny 8
Pazgen2. TeopeTu4ecKueOCHOBBIMH(OPMATHKH
2.1 | Undopmanusiu 2 Nudopmammsa— PackpbIBaTbCMBICIN3y4aE€MbIXITOHSATUH.
MH(}OPMALMOHHBIE OJHOU30CHOBHBIXIIOHATUHCOBPEME OuenuBaTh HHPOPMAIIHMIO C TTO3UILIHMH
IIPOLIECCHI HHOM HayKH. e€CBOMCTB(aKTyaIbHOCTh, JOCTOBEPHOCT
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NudopmarusikakcBegeHus,

b,

29



denepanpHaspadbouasporpammalludopmaruka. 7-9knacchi(0a30BbIHYPOBEHD )

peHa3HAaYeHHbICISIBOCIPUSI THS
YeJIOBEKOM, UMHpopManus
KaK/JaHHbIE, KOTOPbIE MOTYT
ObITEOOpPaOOTaHbI
aBTOMAaTHU3UPOBAHHONCHUCTEMOM.
JluckpeTHOCTh1IaHHbIX. BO3MOXXHOCTHO
NUCAHUs HEMIPEPHIBHBIX 00BEKTOB
UIPOLIECCOB C TIOMOIIIBIO
JUCKPETHBIXJaHHBIX.
HNudopmarmonnsienpoiiecchbi—
IIPOLIECCHI,CBI3aHHBIECXPAHEHUEM,
npeobpazoBaHUEMUIIEpEAAUEHTAHHBIX

MOJIHOTAU/IP. ).

N3yyaTth BO3MOKHOCTh
OIMMCAHUSTHETIPEPHIBHBIXOOBEKTOBHUIIP
OIIECCOBCIIOMOIIBIOAUCKPETHRIX JaHH
BIX.

BreiaenarbHGOPMAIIMOHHYIO
COCTaBJISIOIIYIOIIPOIIECCOB
BOMOJIOTMYECKUX, TEXHUUECKUXHUC
OIMAJIbHBIXCUCTEMAX.

OlLleHUBAThH YHCIIOBEIE
napamMeTphInH(GOPMAITHOHHBIXIIPOIIEC
coB(00BEMIMAMATH, HEOOXOIUMOM JIJIsI
XpaHeHUSUH(POPMAIINHU;CKOPOCTHITEPE
ayu
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2.2

IIpencrasnenue
uHpopMauu

CumBoJt. AngaBur.
Mormnoctrandasuta. PazHooOpasue
SI3BIKOB
nandasutoB.EcTrecTBEeHHBIEHPOPMATH
HBICS3BIKH. AJIPAaBUTTEKCTOBHAPYCCKO
Ms3bIKe. [[BonuHbIiiandaBuT.
KonunuectBo
BCEBO3MOKHBIXCIOB(KOJOBBIXKOMOHHA
i)

(UKCHPOBAHHO JJTUHBI B
JTBOMYHOMAaJI(aBUTE.
[Ipeo6GpazoBanue
moboroandasutakaBondHoMy. Komu
YECTBOPA3IUYHBIX CJIOB
(bUKCUPOBAaHHOWTMHBI B ajihaBUTE
ONPEICIIEHHOMMOIIHOCTH.
KoaupoBanrecrumMBOIOBOIHOTO
a(paBUTACIIOMOIIbIOKOOBBIXCIIOB

PackpbIBaTbCMBICIN3YYaEMBIXIIOHITUN.
[TpuBOAUTEIIPUMEPBIKOAUPOBAHUSIC
HCTIOJIb30BAHUEMPA3INYHBIX
an(aBUTOB,BCTPEUAIOLIUXCSABKU3HHU.
KoaupoBaTbu1eK0AMPOBATHCOOOIEHHUSI
O U3BECTHBIM ITPaBUJIaM
KoJMpoBaHus.OnpenensaTh KOJIU4eCTBO
Pa3IMYHBIXCUMBOJIOB,KOTOPBIEMOTYT
OBITH
3aKOIMPOBAHBICIIOMOIIBIOIBONYHOTOK
0J1aUKCUPOBAHHOM IJTUHBI
(pa3psiAHOCTH).
OnpenensTepa3psiAHOCTHIBOMYHOTO
KOJ1a,He00X0IUMOTOIJIIKOTMPOBAHUSB
CeXCUMBOJIOBaI(aBUTA3aTaHHOM
MOIITHOCTH.

31



denepanpHaspadbouasporpammalludopmaruka. 7-9knacchi(0a30BbIHYPOBEHD )

BIpyromasndaBuTe,Ko10BasITa0INIIA, 1€
KOJMPOBAHUE.

JIBOWYHBIN KOJ.

[IpencraBieHre TaHHBIXBKOMITBIOTE
PEKaKTeKCTOBBIBOMYHOMAI(PABUTE.
NudopmanimoHHbIH0OBEMTAHHBIX.
buT—MuHUMaIbHASC TUHATIA
KOJIMYeCTBa HH(POpMAIUU —
JBOMYHBINpa3psa. EMuHUTIBIN3MepeHUS
UH(OPMAIIMOHHOT000bEMATAHHBIX.
but,6aiT,kuno0anT,MeradanT,r
urabamr.

CxopocTh nepeauu TaHHbIX.
EnunuiipickopocTy nepegavn/1IaHHbIX.
KoaupoBanue TeKCTOB.
PaBHOMepHBIiKOA. HEpaBHOMEPHBINKO
n.KoauposkaASCII.
BocbMUOUTHBIEKOIUPOBKH.
[HonstueokonnpoBkaxUNICODE.
JlekoIupoBaHUECOOOIICHU I
CHUCIIOJIb30BAaHUEMPABHOMEPHOTOMH
€paBHOMEPHOTOKO/1A.
NudopmantmoHHBIHOOBEMTEKCTA.
Hckaxxenne nadopmanuu
npurepeaaye.
O6uieenpeacraBieHueouPpoBom
IIPEICTaBIICHUHUAYTHOBHU3YaTbHBIXH
JIPYTHUXHETIPEPHIBHBIX TAHHBIX.

[TocunTHIBATH KOTHYECTBO
TEKCTOBJIAHHOH JIJTMHBI B TAHHOM
andasure.OnepupoBaTheIUHULIAMUT
3MEPEHHUSKOINYECTBA HH(OPMAITIT
(6uT, Oaiit,kMII00AMT, MerabairT,
ruradaiT)u
CKOPOCTHUIICPETaUnIaHHBIX.
KoaupoBaTbu1eK0oIMPOBaThTEKCTOBYIOU
H(OPMAIMIOCUCITIOIB30BaHUEM
KOJIOBBIXTaOIHUIL.
BbrauciaTbHHPOPMAIMOHHBIHOOBEMT
CKCTaB3aIaHHOWKOIUPOBKE.
OnenuBathb uH(GOPMAITMOHHBIN
00BEMIpaPUUECKUXTAHHBIX TSI PACTPO
BOTOM300PaKEHHUS.
OnpeaensaTr00bEMIaMITH, HE00X0
UMBIITATIPEACTABICHUSIMXPAHEHU S
3BYKOBOTO
daiinallpakmuyueckuepabomol:

1. OnpeodenenuexooacumeonagpasnbixKo
OUPOBKAXE MEKCIMOBOMNPOYECCope.

2. OnpeoenenuexooayeemasnaiumpeR
GBeepaghuueckompedaxkmope.

3. Coxpanenue
pacmposozozpapuieckocouzoopaicet
UA8pasHvIXghopmamax.

4. 3anucv38ykosvixgatiios
CPA3IUYHBIMKAYECTN8OM 38VUAHUSL
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Konnposanue nsera.
LBetoBbiemoaenu.MoaensRGB.
I'mybunaxonupoBanusd.Ilanutpa.

PacTpoBoeNBEKTOPHOETIPEACTABICHUEH
300pakenuid.[Tukcens.Ouenkanndopma

IMOHHOT000bEMA
rpaduueCKUXIaHHBIX TSI PACTPOBOTOU
300paxeHus.

Konupoanue 3Byka. PazpsigHocTs
nyactorazanucu. KoinuecTBokaHaaoB
3aIlHCH.
Ol11IeHKaKOIMYECTBEHHBIXITAPaMETPOB,
CBSI3aHHBIXCIIPEACTABICHUEMUX
paHEHUEM3BYKOBBIX(DaiiIOB

(21yOuHOl KOOUpOoBaHus u
4acmomouOUuCKpemu3ayuu,)

Uroronopasneny

11

Paznen3.MnpopManmoHHbIETEXHOJIOTHH

3.1

TeKCTOBBIETOKYMEHTHI

6

TexcToBBIETOKYMEHTHIMIX
CTPYKTYPHBIEIJIEMEHTHI(CTpaHUIIA,a
03a11, CTpOKa, CJI0BO, CAMBOJ).
TekcToBBIMIPOLIECCOP—
WHCTPYMEHTCO3/IaHuU s, PEAAKTUPOBAH
usn(opMaTUPOBAHUS TEKCTOB.
[TpaBunanaboparexcra.
PenaktupoBanue
tekcTa.CpoiictBacuMBoIOB. [ITpudt. T
uneipudToB(pyOaeHbIE,
C3aCeYKaMH,MOHOIINPUHHEIE ).

[TonyXUpPHOEHKYPCUBHOEHAUYECPTAHUE.

PackpbIBaTECMBICIN3YYaEMBIXITOHSTHMA. A

HaAJIM3UPOBATh
MOJIB30BaTEIIbCKUHHHTEPPETic

MIPUMEHSEMOTOIIPOrPAMMHOT OCPEICTBAB

pabote

C TEKCTOBBIMHU

nokyMeHTaMu. OnpeieNiATh yCIOBUS |
BO3MOKHOCTHITPUMECHCHHSI
IPOTPaMMHOTO

CPeICTBA IS PEIICHUS TUIIOBBIX3a/1a4B
pabOTEeCTEKCTOBBIMHUIOKYMECHTAMHU.
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Br1sBisATEOOIIECHPA3TNYUSA BPA3HBIX
IIPOTrPaMMHBIXITPOTYKTAX,
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CaoiicTBaa03a1eB : rpaHuIlbl,a03aI[HBINO
TCTYII, MHTEPBAJI, BBIPABHUBAHMUE.
[TapameTpricTpanuisl. CTriieBoe
dbopmatupoBaHue.
CrpykrypupoBanuentpopmaiuu
CIIOMOIIIBIOCTTMCKOBH TaOJIHII.
MHuoroypoBHeBbiecTTUCKH. Jl0OaBIeHHET
a0JIHI] BTEKCTOBBICIOKYMEHTHI.
BcraBka nzobpaxkenuii B
TEKCTOBBICTOKYMEHTHI. OOTEKaHNEN30
OpaxxeHuiiTekcToM. BritoueHue B
TEKCTOBBINIOKYMEHTIUArpamMm, hopmy
J,HyMEpalu CTpaHUL,
KOJIOHTUTYJIOB,CCBIIIOK
UIPYTUXIIEMEHTOB.
[IpoBepkanpaBonucanusa.PacctanoBka
MIEPEHOCOB.] 0JIOCOBOMBBOJITEKCTA.
Onrtryeckoepacno3HaBaHUETEKCTA.
KomnproTepHbIi IEPEBO.
Hcnonb3zoBanuecepBrucoBlIHTEpHETE
T1s100pabOTKUTEKCTA

peAHA3HAYCHHBIX TSI PEIICHUSIOTHOTOK
jacca 3aj7a4 B padoTe ¢
TEKCTOBBIMUOKYMECHTAMH.
Co3naBaTbUpeIaKTUPOBATHTEKCTOBBIE]T
OKYMEHTBITIOCPEICTBOM
KBATU(UIIUPOBAHHOTO
KJIaBUATyPHOT'OITUChMA C
UCIIO0JIb30BaHUEM
0a30BBIXCPEICTBTEKCTOBBIXPEAAKTOPO
B.

dopMaTHpOBaTh TEKCTOBBIC
JIOKYMEHTBI(yCTaHABIMBAThH apaMeTPhI
CTPaHULIBLIOKYMEHTA;(pOpMaTUPOBATHC
MMBOJIBINA03a11bI; BCTABISTHKOJIOHTUTYII
BIMHOMEPACTPAHHII).

BcTaBisath B JOKYMEHT

b opMyITbI, TAaOIHIIEL, U300 paXKEHHUSI, 0
(hOPMIIATHCITUCKHY.

Hcnonb30BaTh CCHUIKU U
[IUTUPOBAHUEHCTOYHUKOBIPUCO3JTAHUH
auXOCHOBECOOCTBEHHBIXMH()OPMAIIMOHH
BIX

O0OBEKTOB.

Hcnonb3oBaTh
WHTEJUIEKTYaIbHBIEBO3MOKHOCTHCO
BPEMEHHBIXCUCTEMOOPAOOTKUTEKCT

OB

Ilpakmuueckuepadomul:
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1.Co3zoanuernebonvuuuxmexcmosvix
O00OKYMeHmo8
NOCPeOCmBOMKEANUDUYUPOBAHHOLOKIL
asuamypHoz2o
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AUCbMA C UCNONIL30BAHUEM
0a306bIXCPEOCMBMEKCMOBLIXPEOAK
mopos.

2. Dopmamuposanue
MEeKCMOBbIXOOKYMEHMO8 (VCMAaHOB8KA
napamempo8cmpaHuybl

OOKYMeHmMa,; hopmMamupo8aHuecumso.io
suabzayes,; 6CMaKa KOJOHMUMYI08 U
HOMEpOBCMPAHUL,).

3. Bcmaexa 6 ookymenm
Gdopmyn,mabauy, uzoopaddcenutl,
0QhOpMIIeHUEeCNUCKO8.

4. Coz0anuenebo1buuxmekcmosbix
OOKYMEHMO8 ¢ Yumamamu u
CCHUIKAMUHAYUMUDPY eMbIeUCTNOYHUKU

3.2

KomnrsroTepnas
rpaduka

3HAKOMCTBO C
rpaduueckumupenakropamu.Pactp
oBbIepUCYHKU. Mcrionb30BaHue
rpaUuIeCKUXIPUMUTHBOB.
Oneparuu
peaaKkTUpoBaHUATpaPUUIECKIXO00BEK
TOB,BTOMYHCIEIIA(PPOBBIX
doTorpaduwmii:
U3MeHEeHuepa3mepa,00pe3Ka,moBopo
T,

oTpakeHue, paboTa ¢
oOnactsiMu(BbIACICHUE,
KOITUPOBAHMUE,

PackpbIBaTECMBICIN3YYAEMBIXITOHSATHN. A

HAJU3UPOBATH
MOJIB30BaTEIbCKUHMHTEPPETic
MPUMEHSIEMOTOITPOrPAMMHOTOCPE/ICTBAB
pabote

C KOMIIBIOTEPHOU

rpaduxoit. OnpenensiTe ycnoBus u
BO3MOXHOCTHITPUMEHCHHUS
IPOrPaMMHOTO

CPEeIICTBA IS PEIICHUS TUIIOBHIX3a1a4B
paboTEeCKOMITbIOTEPHONTPAPUKO.
BrisBisATE o011ee 1 pa3iaudus B
Pa3HBIXIIPOTPAMMHBIX
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3aJIMBKAI[BETOM ), KOPPEKIHSIIBETA, APK
OCTUUKOHTPACTHOCTH.
BekTopHasrpaduka.

HPOIYKTaX,IpeTHA3HAYCHHBIX LIS PEIICHA
SIOJTHOTO
KJ1acca3aiayBpadOTECKOMITBIOTEPHOM
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Co3nanue BEKTOPHBIX
PUCYHKOBBCTPOCHHBIMHUCPEICTBAMHTE
KCTOBOTOIPOLIECCOPa WM APYTUX
nporpamm(npunoxenuit).Jloobapnenue
BEKTOPHBIXPUCYHKOBBIOKYMEHTHI

rpaduxoil.
Co3naBaTbUpeIaKTUPOBATh
U300paKEeHUs C
MOMOIIIBIOMHCTPYMEHTOB
pacTpoBOrorpapuuecKkorope
JAKTOpA.
Co3naBaTbupeIaKTUPOBATh
M300paKEeHUS C
MIOMOIIBIOMHCTPYMEHTOB
BEKTOPHOTOTpaduIecKorop
e/1aKTopa.
J100aBIATbBEKTOPHBIEPUCYHKUB
JIOKYMEHTBI
Ilpakmuueckuepabomur:

1. Cozoanue u/unu
PeOaKmupo8anueu300paticetus, 8
momuucieyugposvixgpomoepaguii, ¢
NOMOUBIOUHCMPYMEHMOBPACTPOBO202
paguueckozopedaxmopa.

2. Coz0anueupedakmuposaHue
uzobpasicenus ¢
NOMOULIOUHCMPYMEHMO8
8EKMOPHO20
epaguueckozopedakmopa
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3.3

MynpTUMe1UNHBIE
[Ipe3eHTaluu

IloaroroBka
MYJIBTUME TN HBIXITPE3CHTAITH
n.Crnaiin.
JloOaBneHMEHACIAUITCKCTAN 3
00paKeHUI.

PaboTacHecKoJIbKUMHCIIANIaMH.

JloGaBineHneHacnam

PackpbIBaTbCMBICIN3y4aEMBIXITOHATANR. A

HaJIU3UPOBATh
M0JIb30BaTeNbCKUIMHTEPPEiic
MPUMEHSIEMOTOITPOrPAMMHOTOCPEICTBAB
pabote
CMYJbTUMEIUNHBIMUTIPE3ECHTALIUSIMHU.
OnpenensiTbyClI0BUSIHMBO3MOKHOCTU
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ayIMOBU3YAJIbHBIX
JNaHHbIX. AHMManus. [ unepc
CBUIKH

IIPUMEHEHUS IIPOrpaMMHOTO
CPEACTBAUIsl PELICHUs TUIIOBBIX 3aJad
B pabotec MYyJIbTUMEIUUHBIMHU

npe3eHTaIusIMu. BoIBIATHOOIIEeUpa3
WYUSBPA3HBIXIIPOTPAMMHBIXIIPOTYKTaX
)
peAHA3HAYCHHBIX TSI PEIICHUSIOTHOT OK
naccazagayBpabdore
CMYJIbTUMEIUHHBIMUTIPE3CHTAIIUSIMU.
Co3pnaBaTh pe3eHTaINH,
HCIIOIb3YSATOTOBBICIIIA0IOHBI.

Ilpakmuueckuepabomoi:
1.Co30anuenpezenmayuu

C 2Uunepccouvlilkamu Ha OCHoeBe

20MOBLIXUAOTIOHO8
Uroromopazneny 13
Pe3epBHOEBpEeMS 2
OBILIEEKOJIMYECTBO 34
YACOBIIOITPOTPAMME
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8 KJIACC
Haumenosanue
Ne KomuuecTtBo OCHOBHBIEBUIBIIEATETLHOCTA
pas3aenoB u [IporpammHoecoaepxkanue
n/m 4acoB oOy4arommxcs
TeMy4eOHOTOIIpeIM
eTa

Paszpnenl.TeopeTnyeckneoCHOBBIMH(OPMATHKH

1.1

CHCTEMBICUHCIICHUS

6

Hemno3umoHHbIEUTIO3UITMOHHBIEC
ucTeMbicuucieHus. Andasur.
OcHoBanue.Pa3BépHyTas
dbopmazanucuuncia.llepeBoaBaecaTuy
HYIOCUCTEMY UHCEJI, 3aITUCAHHBIX B
JIPYTUXCUCTEMaXCUUCITICHHUS.
Pumckas cucrema
cuucnenus./[Boudnas cucrtema
cuucnenus.IlepeBos uenbIx Yucesn B
npenenaxoT 0 1o 1024 B 1BOUUYHYIO
cucremycuucienus. BoceMepuunas
cucremacuucienus. IlepeBos uncen
13 BOCbMEPUYHOU CUCTEMBI
BJIBOUYHYIOUIECATUYHYIOCUCTEMBINO
opatno.lllecTHanmarepuyHasicucTeM
a cuncinenus. [lepeBon
YUCEIU3IIECTHAIIIATEPUIHOUCUCTEM
BI

B JIBOMYHYIO, BOCbMEPUYHYIO
UJECATUYHYIOCUCTEMBINOOPATHO.
ApudmeTtnyeckreonepauu

PackpsiBaTbCMBICTN3yYaEMBIXTTOHATH. B
BISIBIISITH PA3JIMUUE B TTO3UIIMOHHBIX
WHETIO3UIIMOHHBIXCUCTEMAXCUHCIICHUS.
BrisBsTEOOIIIECMPAZTUIUSA BPA3HBIXITO
3UIMOHHBIXCUCTEMAaXCUUCIICHHUS.
3anuceiBaTh HeOOIBIIHE (0T 0 10
1024)uenpieunciaaBpa3 IMIHBIXTO3UITMOH
HBIXCHCTEMAaX CUMUCIICHHUS
(1BOMYHOM,BOCEMEPUYHOM, IIIECTHAILIATE
pUYHON).
CpaBHUBATBIIEIBICYHCIIA,3aTTUCAHHBICB
JIBOMYHOW,BOCBMEPUYHOMHUIIIECTHAILIAT
E€pUYHON CUCTEMAXCUYUCIICHUS.
BhBINOJHATHONEPAITUUCIIOKECHUSNY
MHOJKEHUS HaJl
HEOOIBIINMHUIBONYHBIMUYHNCIAMUA
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BHBOHHHOﬁCHCTeMeC‘II/ICHeHI/IH
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1.2 | DnemeHTBEIMaTEM 6 Jloruueckue PackpbIBaTbCMBICTN3yUaeMbIXTTOHSATUN. A

ATUYECKOMIIOTUK BbICKa3bIBaHM.JIOTHYECKNE3HAUCHUSB | HAJTU3UPOBATH JIOTUYECKYIO

u BICKa3bIBAHUM. CTPYKTYPYBBICKA3bIBAHUM.
DJIEMEHTAPHBIEUCOCTABHBIE Hcronp30BaThI0THUECKUEONIEPALIUHL.
BbIcKa3biBaHus. Jlornueckueoneparuu: | CTpoUThTaOIUIBIMCTUHHOCTHT
«» (KOHBIOHKITHUS, JISLTTOTUYECKUXBBIPAKCHUH.
JIOTUYECKOCYMHOKEHUE), KUTU» (TN BbIUKCIATh HCTUHHOCTHOE
3BIOHKITUS,IOTUUECKOCCIIOKEHHE ), 3HAYEHUEJIOTUYECKOTOBBIPAKEHUS.
«HE» (JOTHYECKOoe 3HAKOMUTHCACIOTUYECKUMUOCHOBAMUK
oTpunianue). [ I[ppopurter T0ruyecKux OMIIBIOTEPA
onepauuil. Onpe1eIeHUEnCTUHHOCTHC
OCTaBHOTOBBICKA3bIBAHUS,ECIIH
W3BECTHBI3HAUYECHHS] UCTUHHOCTH
BXOJISIIIINX
BHET0RJIEMEHTAPHBIXBBICKa3bIBaHU.JI
OTMYECKHUE BBIPAKEHUS.
[IpaBuinazanvucu
JIOTUYECKUXBBIPAKECHUM.
[TocTpoeHneTabIUIIMCTUHHOCTII
OTMYECKUXBBIPAKECHU N
JlornueckuesneMeHThl. 3HAKOMCTBO
CJIOTHUYECKMMUOCHOBAMUKOMITBIOTEPA

Hroronopazneny 12

Pazgen2. AIrOpuTMBIMIIPOrPpAMMHUPOBAHUE
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2.1

HUcnonnurenun
HAJITCOPUTMBI.
AnropuTMUYECKHE
KOHCTPYKLIMH

10

[ToraTueanroput™a.lcrionuurenua
JTOPUTMOB. AJITOPUTM KaK
IJIAHYTIPABJICHUS UCTIOJTHUTEIIEM.
CaoiicTBaanroput™Ma.Criocodbi3anucua
JAropuTMa(CI0BECHBIN,BBUIE
OJIOK-CXEMBLIIPOrpamMma).

PackpbIBaTbCMBICIN3y4aeMBbIX
TIOHSITUN.
AHanmU3UpOBaTHIIpEIaracMble
MIOCJIEI0BATEIILHOCTUKOMAH /T
HaIlpeaMeT HATMYUSYHUXTaKUX
CBOMCTBAJITOPUTMA,KAKIUCKPETHOCT,
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ANropuTMHYECKHE

KOHCTpYKUIHUU. KOHCTpYyKIIHs «CI1e
JTOBAHUE.

JIunelinbpianropuT™. OrpaHUYEHHOCTh
JMHEUHBIXAITOPUTMOB:
HEBO3MO>KHOCTh
PEyCMOTPETH3aBUCUMOCTD
MOCJIEI0OBATEIILHOCTUBBITIOTHAEMBIX /1€
WCTBUHMOTUCXOAHBIXIaHHBIX.
KoHcTpyK1nsi «BETBICHUE .TTOJTHASIMH
enoyiHasi Gopmbl. BeinosHeHue
VMHEBBINIOJTHEHUE YCIIOBUS
(MCTUHHOCTBHHU
JIO’KHOCTHBBICKA3bIBAHUS ).
[IpocTeiercOCTaBHBIE YCIOBHUS.
KoHcTpyKIUst «TIOBTOPEHUS»:
LUKJIBIC3aIaHHBIM YK CIIOM
ITIOBTOPEHH,
CYCJIOBUEMBBITIOJIHEHUS, C
IIEPEMEHHON LINKJIA.

Pazpabotka st
(bopMaTEHOTOUCITOTHUTEIIS
aJrOpUTMA,ITPUBOISIIETO K
TpeOyeMoMype3yabTaTy Mpu
KOHKPETHBIXUCXOIHBIXJAHHBIX.
PazpaboTkaHecnoKHBIXaITOPUT

MOB

JIETEPMUHUPOBAHHOCTb,[IOHSATHOCTb,
PE3YJIBTATUBHOCTH, MACCOBOCTb.
OnpenensTenooI0K-
CXeMe,JUIPEIIEHUIKaKo3a

Jlauu

MpeIHAa3HAYCH JaHHbIN

aJNrOpUTM. AHAJIU3UPOBATH U3MEHEHUE
3HAYEHUMBETUYUHITPUIIOIATOBOMBBIIT
OJIHECHUHUAJITOPUTMA.

OnpenensiTe 1O BHIOPAHHOMY
METOlypelIeHUA3aauu, KaKUEeaITOPUT
MHUYECKUEKOHCTPYKIIMUMOTYTBOMTHBA
JTOPUTM.
CpaBHUBATbPA3TUYHBIEAITOPUTMBIP
EHIEHUSOHOI3a1aun.
Co31aBaTh,BBINIOIHATEBPYYHYIOU
HAaKOMIIbIOTEPEHECIOKHBIEAITOPUTMBIC
M CII0JIb30BAaHUEMIINKIIOBUBE TBICH U 1T
s YIIPABJICHUSI UCTIOJHUTEISIMH,
takumukakPoboT,Yepemamka, Y
EPTEKHUK.

N cnomHsIThroTOBBICAITOPUTMBI

TP KOHKPETHBIX UCXOIHBIX

JTaHHBIX. CTPOUTH
JUTSTUCTIONTHUTESIapUPMETHISCKUX
JICUCTBUU IIEOYKMKOMAH/, JAOIHX
TpeOyeMbIMpe3yIbTaTIPUKOHKPETHBIX
HCXOJHBIX

46



denepanpHaspadbouasporpammalludopmaruka. 7-9knacchi(0a30BbIHYPOBEHD )

C HCIOJIb30BaHUEM IIUKJIOB
WBETBJICHUM JIJIs
yrpaBieHUsAPOpMaTbLHBIMUHUCIIO
JIHUTEIISIMH,
takumMukakPoOoT,Yepemnaiixka,

JAHHBIX.
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YepréxHUK. BeInoHEHHEAITOPUTMOBB
PYYHYIOMHAKOMIIBIOTEPE.
CuHTaKCHYECKHUE U
Jorndeckneomuoku. OTKas3bl

Ilpakmuueckuepabomot.

1. Cozoanue u
8bINOJIHEHUEHAKOMNbIOMEDE

HeCTIOHCHBIX

aAneopumMO8 ¢ UCNOIb308AHUEM YUKITIO8
u6emeneHUutioJisl
VYIPABNEHUAUCHOTHUMEIAMU, MAKUMU
kak Pobom, Yepenawixa, YHepméxncrux.

2. IlpeobpaszosanueanzopummauzooHoug
OPMBI3ANUCUBOPY2YIO.

3. Pazpabomka ons
GdopmanbHO2OUCNOIHUMENAAN20PUMMA,
npusooaue2oKkmpedyemomype3yibmany
NPUKOHKDPEMHBIXUCXOOHBIXOAHHDIX.

4. «PyyHoe» ucnonnenue
20MOBbIXAN20PUMMOBNPUKOHKPEMHBIXUC
XOOHBIXOAHHBIX

2.2

S3pIKIpOTrpaMMUPO
BaHUS

S13pIK MpOTrpaMMUPOBAHHUS
(Python,C++,ITackans,Java,C#,111ko
JBbHBIA AJITOPUTMUYECKUN S BIK).
CucremanporpaMMUpOBaHUs:
pEeIaKTop TEKCTa

POrpaMM, TPAHCIISTOP,0 T

YUK.

[lepemenHas:
TUIL,UMsI,3HaueHue. L lenbie,BeniecTBeH
HBICMCUMBOJIbHBICTIEPEMEHHBIE.
OnepartoprnprcBanBaHusI.

PackpbIBaTbCMBICIN3y4aeMBbIXITOHATHA. O
MPEAEIATBIONPOTPAMME,
JUTAPEIICHUSKAKON3a1TauOHAIT
pelHa3HauCHA.

Crtpouts apupmeTnueckue,
CTPOKOBBIE,JIOTUYECKUE BBIPAXKEHUS U
BBIYUCIISITh UX3HAUCHUSI.
[IporpammupoBaTh
JIMHEUHBICAITOPUTMBI,
MPEAIOIAraloIIMEBbIUNCICHUE
apu(pMeTHUUECKUX,
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ApupmMeTnyecKueBbIpaKeHuUs

CTPOKOBBIXUJIIOTHICCKUXBBIP AKCHU.
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UTIOPSIAOKUXBbIYMCIIeHUs. Oniepaiuuc
HEJIBIMU YUCIIAMU:
LEJIOYUCIICHHOEIEIEHUE,0CTATOK OT
JCTICHHUSL.

Bersnenusi. CocTtaBHbIE
yCJIOBUSI(3aIMUCh JTOTUYECKUX
BBIPOKCHUMHAN3YIaeMOMSI3BIKEIIP
orpammupoBanus ). Haxoxaenue
MUHUMYyMauMaKCUMYyMau3aBYX, TpEXUY
eTeIpéxuncen.Pemenue

KBaJPaTHOTO YpaBHEHUS,
MMEIOIIETOBEIIECTBEHHBIEKOPHH.
Jnanorosas oTnajaka

IIPOrpaMM :IIOIIArOBOEBBITIOJIHEHHUE,
IPOCMOTP3HAYEHUI BEJINYNH,
OTJIAJOYHBIMBBIBO/I, BHIOOPTOUKH
OCTaHOBA.

[uxka ¢ ycnoBueM. AJTopuT™M
EBKnaaaisHaxoxAeHUIHANOOJIbIIErO
0O0IIeroIeINTENAIBYXHATYPATHHBI X UHC
eIl.

PazbuennesanvucuHaTypaibHOTOY
VICJIABIO3UIIMOHHOW CUCTEME
COCHOBAaHUEM,MEHBIIUMWJINPABHBIM | 0
,HAOTICTTbHBICITH(PPEI.

[uki ¢ mepeMeHHOM.
AJNTOPUTMBITIPOBEPKUACIUMOCTHOIH

Pa3zpabaTsiBaTh
pOrpaMMBbl,CoiepKaIreonepaTop(
OTIEePaTOPHI )BETBIICHUS,BTOMYUCIIE
CHUCITIOJIb30BAHUEMIIOTUUECKUXO
TEepaALN.

Pa3zpabatsiBaTh
MIpOrpaMMBbl,coieprKatureonepaTop(
OTIePATOPHI ) IIUKJIA.

BpInoaHATE 11anoroByro
OTJIAJIKYTIPOTPaMM.
Ilpakmuueckuepabomur:

1. Ilpoepammuposarue
JIUHEUHBIXAN20PUMMO8,
npeononazarouuxeblyucieHue
apugmemuyeckux u102udecKux
BbIPAdICEHUN HA
U3YUAEMOMAZLIKENPOCPAMMUPOBAHUS
(00HOM

usnepeuns.: Python, C++,Ilackans,Java,
C#, llIxkonvHolti
AneopummuyeckuiiA3vix).

2. Pazpabomkanpoepamm,cooeporcawux
onepamop(onepamopbl)Bemaietus,

HA U3y4aemMoM sA3biKe
NPOCPAMMUPOBAHUAUSNPUBEOEHHO208bIUL
enepeunsi.

3. Pazpabomkanpocpamm,cooepaicaujux
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OTOIIETIOTOYHMCIIA Ha APYTOE,
IPOBEPKUHATYPATHHOTOYHCIAHATIPO
CTOTY.
O6paboTKaCHMBOJIBHBIXJAHHBIX.

onepamop (onepamopul)yuxia,
HAaU3y4aemoMsa3biKenpocpamMmupo8ansl
UBNPUBEOEHHO208bIULENEPEYUHSL
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CuMBOJIbHBIE

(CTPOKOBBIE )IEpEMEHHBIE.
[TocumBonbHas00paboTkacTpok.I1o
NCYETYACTOTHINOSIBJICHUS

CUMBOJIABCTPOKE.
Bcerpoennblep yHKIMuasss006padoTku
CTPOK

2.3 | AHaIU3JIrOpuTMOB 2 OrnpeieneHneBO3MOXKHBIXPE3YIbTaTOBp | PacKphIBaTECMBICTN3yUaeMbIXTTOHSTHN. A
a00THIAJITOPUTMANTPHUIAHHOM HaJIM3UPOBATH TOTOBBIE AJITOPUTMBbI
MHOECTBE BXOJIHBIX UTIPOTPAMMBbI
JTAHHBIX,0TPEIETICHUEBO3MOKHBIXB
XOJTHBIXTAaHHBIX, TPUBOISIIAXK
JTAHHOMY
pE3yNbTATY

Uroronopasneny 21

Pe3epBHOEBpEMSs 1

OBIIEEKOJIMYECTBO 34

YACOBIIOITPOI'PAMME

52




denepanpHaspadbouasporpammalludopmaruka. 7-9knacchi(0a30BbIHYPOBEHD )

9 KUIIACC
HaumenoBanue
No KonnuecTBo OCHOBHBIEBUABLICATEIBHOCTH
pas3zaenos u [IporpammHoecoaepxkanue
n/m 4acoB oOy4arommxcs
TeMy4eOHOTOIIpeIM
era
Paznenl.llugpoBasirpaMOTHOCTH
1.1 | 'noGanpHas 3 I'moGansuascersUuTepHeT.IP- PackpbIBaTbCMBICITN3YYaEMBIXTTOHSITUN.
cerblHTEpHETUCTpATE aJpecaysJioB. AHaNIM3UPOBATHIOMEHHBICUMEHA
rUU0E30MacHOTOIIOBE]] CeTeBoexpaHEHUETAHHBIX. KOMIIBIOTEPOBUAPECATOKYMEHTOBB
EHUSIBHEU MeTonbIMHANBUIYAJIBHOTOU Hnrepuere.

KOJUICKTUBHOTOpPa3MEIICHUSTHOBOU
uHpopmaru BUHTEpHETE.

BOJ'IBH_II/IG,I[aHHBIG(I/IHTepHeT-I[aHHBIC,B

YaCTHOCTU JaHHBIC
COILIMAJIbHBIXCETEM ).

[Tonsitue 06
nH(})OPMaIIMOHHOMOE30TIaCHOCTH.
Yrpo3siHbOpMaAIHOHHONOE301T
acHoCTHIIpHU paboTe B

TJI00aIbHON CEeTH
UMETOIBITTPOTUBOCHCTBUS UM.
[TpaBunabe3omacHon
ayreHTu(uKanuu. 3ammura
mmaHonuHdopmaruu BUHTEpHETE.
be3omacHpIeCTpaTeTUUTIOBEICHUSB
HNutepnere.

[Ipenympex 1eHHEeBOBICUEHUSBIEC
TPYKTHUBHBICH

OmnpenensaT MUHAMAJIbHOC
BpPEMs1,HEOOXO0IUMOCISTICPEIaunU3BEC
THOT000BEMATAHHBIXITOKAHATYCBS3H

C U3BECTHBIMU

XapaKTeprucTUKaMu. Pacrio3HaBaThIIOTEH
IIUAJTbHBIC YT PO3BIMBPETHBICBO3ICHCTBHS
,CBSI3aHHBIC

CUH()OPMAIIMOHHBIMH H
KOMMYHHKaIIHOHHBIMATEXHOJIOTUSIMU,
OIICHUBATH MpeIIaraeMbIe Iy TH
UXYyCTPaHCHHS.
Ilpakmuueckuepabomoi:

1. Cozoanue
KOMNJIEKCHLIXUHDOPMAYUOHHBIX
00veKmo8 8 uoe ged-cmpanuy,
BKAIOUAIOUWUX

epaguueckueobveKmol, CUCNOIb308AHUE
MKOHCMPYKMOPO8(UabdIoHO08).
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KPUMUHAJIbHBIE(OPMBICETEBOI
AKTUBHOCTU(KUOEpOYUIHHT, PUILIUHT

uApyruepopmel)

2. 3HaKoMCmeBo cMexaHusMamu
06ecneueHuﬂnpu6amH00mu
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u
bezonacHoupabomulcpecypcamuce
mulnmepnem, memooamuaymeHmu
Guxayuu,emomuucie
NPUMEHACMBIMUBCEPBUCAX20CYCY2

1.2

Pabora

B
UH(POPMAITIOHHOMIT
POCTpPaHCTBE

BunpinestensaoctuBHTEpHETE. M
HTCPHET-CEPBHUCHI:
KOMMYHUKAIIHOHHBIC
CEpBHCHI(ITOYTOBAs CIIyk0a, BUICO-
KOH(EPEHII-CBS3b U JIPYTHE),
CIIPaBOYHBIC
CITyKObI(KapThl,pacliuCaHus U JPyTue),
MIOMCKOBBIE CITYKOBI,
CITY’KOBIOOHOBIICHHUSI
IPOrpaMMHOT000ecTIeYeHUSUAP
YTUECITYKOBI.
CepBHUCHITOCYIAPCTBEHHBIXYCIYT.
OO6nayHbIeXpaHWIHINIATAHHBIX.
CpencTBacoBMECTHOMPa3pabOTKU
JIOKyMEHTOB(OHJIaTH-0(DHCHI).
[IporpammHoOe obecnieueHne Kak Beo-
CEpPBUC: OHJIAUHOBBIC TEKCTOBBIC
urpaduueckue peaaKkTopsl,
cpeabIpa3padboTKUIPOrpaMM

PackpbIBaTECMBICIN3YYaEMbIX
TTOHSATHUH.
IIpuBOAUTEIIPUMEPBICUTYALIUH,
BKOTOPBIXTPEOYETCAUCTIONB30BATHK
OMMYHHKAIIMOHHBIECEPBUCHI,
CIIPaBOYHBICUTIONCKOBBIECTYKOBIUIP.O
MPENENATh KOJTUYECTBO

CTpaHUI, HalIEHHBIXITOMCKOBBIMCEPBEPO
M

M103aMpOCaMCHCIIONb30BAHUEMIT
OTMYECKHUXOIEPALINH.
[IpuBOAUTHIIPUMEPBIYCIYT,
JIOCTYTIHBIX Ha
CEpPBHUCAXTOCYIAPCTBEHHBIX

YCIHYT.
[IprBOAUTHIIPUMEPBIOHIANHOBBIX
TEKCTOBBIXUTPAPUUECKUXPETAKTOPOB,C
peapa3paboTKUIIPOTPAMM.
Ilpakmuueckuepadomut:

1. Ilouckungopmayuuscemuld
HMEePHEemno3anpocam
CUCNONIL308AHUEMAO2ULECKUXONEPAYU.
2. Ucnonvzosanueonnaiin-
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oucaonapazpabomrudoKymeHm
08

Uroronopaszneny
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Pasznen2.TeopeTn4yecKHeOCHOBBIMH(OPMATHKH

2.1

MonenupoBanue
KaKMETOAO3HAHUS

8

Mogaenb. 3amaun,
peIIaeMbIeCIIOMOIIIBIOMOIEIT
upoanus.Knaccupukanunm

i (N (78

MarepuanbHbie(HaTypHBIC)U
WH(OPMAIIMOHHBIEMO/ICITH.
HenpepbIBHBIE U TUCKPETHBIE

Mo aenu. IMUTarimoHHbIC MOJICITH.
Hrposeiemonenu.OrieHkaaIeKBaTHOCTH
MOJICITUMOICIIUPYEMOMY OOBEKTY U
HEISIMMO/IETUPOBAHMS.
TaommunsieMoieau. Taduakaxi
PEACTaBICHUEOTHOIICHHUS.
bazpinanubx. OT00pBTAOIUIIECTPOK, YT
OBJIETBOPSIOIIUX 33JAHHOMYYCJIOBHIO.
I'pad.Bepunna, pedpo,myts. OprueHTHp
OBaHHbIC NHEOPUEHTHPOBAHHbIE
rpadsl. Inmuna(Bec) pedpa. BecoBas
MaTpHIa
rpada.J[muHaTy THMEX Ty BEPIIIMHAMHUT P
a¢a.llouckontumanpHOrOMyTUBTpade.
HavanpHasBepuinHa(MCTOUHHUK )UK
OHEYHAasIBEpUINHA(CTOK)
BOpUEHTHpPOBaHHOMTpade.
BrruucienuekonnuecTBanyTei
BHAITpaBJICHHOMAIMKINIecKoMTpade.

PackpbIBaTbCMBICIN3y4aeMBIXITOHATHN. O
peAesTh BUJT
MH()OPMAIIMOHHOUMOI€IU B
3aBUCUMOCTH OT CTOSILIEN3aJauH.
AHanmM3upoBaTh
MH()OPMAIIMOHHBIEMOIETTN
(TabauiblL, rpa@ UKy, JuarpaMMabl,cxX
EMBIHJIP.).

OcymecTBAsAThCUCTEMHBIN
aHATN300BEKTA, BBIICIATHCPEINETOCBOC
TBTECBOMCTBA,KOTOPHIECYIIECTBEHHBI
CTOYKU3pEHUseNneMoaenupoBanns.O
IIEHUBATh aJI€KBATHOCTh
MOJIEITUMO/ICIIUPYEMOMY OOBEKTY U
HEIAMMOJICTTUPOBAHMUSL.

Ctpouts

MUHTEPIPETUPOBATHPAZIUYHBIC
uH(OPMAIIOHHBIE

MOACTH(TaOIUIIBL, AUArpaMMBbI, rpadbl,
€pPEeBO,CXEMBI, OJIOK-

CXEMBIAJITOPUTMOB).

Hccnenosats ¢
MOMOIIBIOMH(POPMAITMOHHBIXMOJIEIIE
HOOBEKTHI
BCOOTBETCTBUUCIIOCTABJICHHOM3agaueil. 1
3y4aTrh ITaIlbl
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KOMITBIOTEPHOTOMO/ICTHPOBAHUS.
PaboTaThCroTOBHIMUKOMITEIOTEPHBIMUM
OJICTIIMUAN3PA3THYHBIXITPEMETHBIX
o0acTen.
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Hepeso. Kopens, BepminHa
(y3ein),uct, pedbpo (ayra) aepesa.
Bricotanepesa.llognepeso.
[TpuMepbINCIIONb30BAHUSIEPEBLEB.
[TepebGopBapraHTOBCIIOMOIIBIOACPE
Ba.

[londaTue MmaTemMaTuueCKOU
MoJienn.3a/1auu, peliaeMble ¢
MOMOIIBIOMATEMATHYECKOTO
(KOMITBIOTEPHOTO )MOIeIUPOBaHUs. OT
JNYMEMaTEMATUYECKOMMOAETNOTHATY
PHOMMOICIIMUOT
CJIOBECHOTO(JTUTEPATYPHOI0 )ONTUCAHUS
00BeKTa.

Oranbl
KOMITbIOTEPHOTOMO/IETUPOBAHUS :
MOCTaHOBKA
3a/1a41,[10CTPOEHUEMATEMATUYECKOUM
OJIEJIU,ITPOTPAMMHASI pEaIn3alnsl, TECTH
POBaHUE,IIPOBEICHUE

KOMIIBIOTCPHOT'OOKCIICPUMCHTA,aHAJIN3
Crope3ylibTaTOB,YTOUHCHUCMOACIIN

Ilpakmuueckuepabomoi:

1. Coz0anue oonomabauunot
oazvioannwix. Ilouckoauuvixecomoesoiioa
3e.

2. Paboma c
20MOBLIMUKOMNIOMEPHLIMU

Mooensimu
U3PA3TUYHBIXHPEOMEMHBIX00Iacell.

3. Ilpoepammnas
peanuzayuanpocmeuuuxmamemamuiecK
uxmooesneil

Uroronopazneny

8

Pazgen3. AIropuTMBIMIIPOrpAMMHUPOBAHUE
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3.1

Pa3paboTkaan
TOPUTMOBUTIP
orpaMm

Pa3OuenunesamaunHanoa3agayu.
CocTaBieHHEaNITOPUTMOBHITPOTPAMMC
HCIOJIb30BAHUEM BETBIIEHUH, IIUKIOBH
BCITOMOTaTETbHBIXaITOPUTMOB
JUISTYTIpaBICHUSUCTIOTHATEIeM PoOOT
WTAIPYTUMUAUCTIOTHUTEIISIMH, TAKUMHU

PackpbIBaTbCMBICIN3YYaEMBIXIIOHITUN.

Pa3pabaTeiBaThIIpOrpaMMbl
J15100paO0TKHOTHOMEPHOT OMAaCCHUBAIl
eIIBIXYHCEI.
Ocy1iecTBIATbPa30MeHUEUCXOTHOM
3aJJauMHAI0 133 /1auH.
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kak Yepenamka, YepréxHuk
UJPYTUMU.

TabnuuHbIe BEIMYUHBI
(maccuBbl).OgHOMepHBIEMAcCUBBL. COCT
aBJICHUEUOTIIAIKA TPOTPaAMM,
peaTu3yIIUXTUIIOBBIE AJITOPUTMBI
00pabOTKHOTHOMEPHBIXUHCIOBBIXMACC
WBOB,

Ha OJTHOM U3
SI3BIKOBIIPOTPAMMUPOBAHUS
(Python,C++,ITackans,Java,C#,111konb
HBIHAJITOPUTMHUYECKUH SI3BIK):
3aM0JIHEHUEYHCIIOBOTO MacCHUBa
CIy4YallHBIMMUYHCIIAMH, B COOTBETCTBHU
¢ hopMyIoHMIN TyTEM BBOJIa YUCEII,
HaXO0KJICHHECYMMBbI3JIEMEHTOBMAaCcCHBA
LJIMHEHHBIMIIONCK 3a/IJaHHOTO 3HAYCHUS
B MAaCCHUBE,IIOACYET 3JIEMEHTOB
MacCHBa,y10BJIETBOPSIOIIUX
3aIaHHOMYYCJIOBUIO, HAXOXK/ICHHE
MUHHUMAaJIbHOT 0(MaKCUMAaJIBHOTO )3JIEME
HTaMacCHBa.
CoptupoBkamaccuBa.O0paboTka
MOTOKA

JTAHHBIX :BBIYMCIIEHUEKOJINYECTBA,
CYMMBI,CpeIHEr0apu(HPMETHIECKO

ro,

MUHHUMaJIbHOT OUMAKCUMAJIbHOTO

Pa3zpabatsiBaTh
IPOTrpaMMBbl,COAEPIKAIIUETIONIIP
orpammy(bl).JIpakmuueckuepad
omul:

1. Cocmasnenuenpozpamm

C UCNONIb308AHUEM
BCHNOMO2AMENbHBIXAN2OPUMMO8 OJisL
VYIPABNEHUAUCHOTHUMEIAMU, MAKUMU
kak Pobom, Yepenawixa, YHepméncnux.
2. CocmagneHueuomiaokanpocpamm,p
eanu3yowux munogvle
aneopummusloopabomxu 0OHOMEPHLLX
YUCTIOBBIXMACCUBOB, HA OOHOM U3
A3vIKo8npozpammuposarus(Python, C+
+,[lackane, Java, CH,
LIxonvuvliiiAnecopummuueckuiiAI3vix)
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3HAYCHUS
3JIEMEHTOBIIOCIICIOBA
TEIIbHOCTH,
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yIOBJIETBOPSIIOIINX33JTaHHOMY
YCIIOBUIO

3.2 | Yopasnenue 2 VYupasnenue. Curnan. O6parnas PackpbIBaTbCMBICIN3y4aEMBIXITOHATHNA. A
cBs3b.llomydeHne CUTHaIoB OT HAJIM3UPOBATh OTHOIICHHS B
P POBLIXAATUNKOB(KACAHUS,PACCTOSIH | YKUBOUTIPUPOIE, TEXHUIECKUX U
us1,CBeTa,3ByKanapyroro). [ [pumepoircn | connaabHBIX(IIKOIA,CEMbSHID. )
OJIb30BaHUS MPUHITUTIA OOPATHOMCBI3M | CHCTEMax
BCUCTEMAaXyMPaBICHUSITCXHUICCKUMH | CIIO3MIIMAYIIPABICHUS.
yCTpOiicTBaMU N3y4aTbnpuMepbipoOOTH3NPOBAHHBIXC
CTIOMOIIBIOIATYNKOB,BTOM UCTEM.
qHCIICBPOOOTOTEXHUKE. Ilpakmuueckuepadbomoi:
ITpumepsipoboTH3UpOBaHHBIXCUCTEM( | [. 3Hakomcmeo ¢ yuebnoti
CUCTEMayTNpaBIEeHUsIBUKEHUEM cpeooupaspabomxku npocpamm
B TPAHCIIOPTHOU cCUCTEME, VIPABIeHUA08UNCYWUMUCAPOOOMA
CBapOYHASIIMHUAABTO3aB0/1a,aBTOMATH | MU
3UPOBAHHOEYMPABICHUEOTOIUICHHUS
JI0Ma, aBTOHOMHAs
CUCTEMAyTPaBICHUATPAHCIIOPTHBIMCPE
JICTBOM
UJPYTUECUCTEMBI)

Uroronopazneny 8

Pasznend. UudopmMannoHHbIETEXHOJIOTHH
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4.1

DIIEKTPOHHBIE
TaOIUIIbI

10

[TonsiTue 00 ANEKTPOHHBIX

tabaumax. Tumel JaHHBIX B S9eKax
AIEKTPOHHONTAOIUIIBI.
PenaktupoBanue
udopmatupoBanureTaduil. BctpoeHHBI
e yHKIIMY JJ1sI TOMCKaMaKCUMyMa,
MHUHUMYMa,CyMMBIUCPETHETO

PackpbIBaTbCMBICIIN3Yy4aeMbIX
TIOHSITUN.
AHaIM3MPOBATHII0IH30BATENBCKUN
uHTEpPeiic
IPUMEHSAEMOTOITPOrPAMMHOTOCPE]]
cTBaBpaboTe
COJIEKTPOHHBIMUTAOIUIIAMHU.
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apudpmetnaeckoro. CopTHpOBKaTaHHBI
X B BBIJICIICHHOM
nuanasoHe.lloctpoenue nuarpamm
(rucTorpamma,Kpyronast
auarpamMma,TouedHasiguarpamMmma). Beio
OpTUTIAUATPAMMBI.

[IpeobpazoBanue Gpopmyn
NPUKOTHPOBAHUN. OTHOCHUTEITb

Hasl,

a0COJIFOTHASI U CMEIIaHHAas
aapecarus. Y CIOBHbICBBIUNCICHUSIBIJIC
KTpoHHBbIXTaOMUIIaX. CyMMUpPOBaHUE U
10JICY€T3HAYEHU M, OTBEUAIOIINX
3a1aHHOMYYCII0BUI0. O0paboTKa00JIBIII
UXHA0OPOB JTaHHBIX.
YHuciieHHOEMOAETUPOBAHUE B
AIIEKTPOHHBIXTA0IUIIAX

Onpenensate yCIIOBHS u
BO3MOXHOCTUIIPUMEHEHHUS
IPOrpPaMMHOIO

CpEeICTBA I PEIICHUS TUIIOBBIX3a1a9B
paboTeCHIEKTPOHHBIMUTAOIUIIAMH.
BhIsBIIATE 00IIICe 1 pa3Iudus B
Pa3HBIXIIPOTPAMMHBIX
MPOYKTaX,MpeIHA3HAYCHHBIX JISI
peIICHHS

OJIHOFOKJIaCCa(pa3HBIXKHaCCOB)?)aJIa‘IBpa

00TEeCONEKTPOHHBIMUTAOIINIIAMH.
PenakTrpoBaThuOpMaTHPOBATED
JCKTPOHHBICTAOIIHUIIBI.
AHaNMM3UPOBATEUBU3YAITH3UPOBATH
JTaHHBIEBAJICKTPOHHBIXTA0THIIAX.
BBIMOTHATE B 3JICKTPOHHBIX
TaOIUIIaXPaCUETHIIIOBBOAMMBIMITONB30
BareneM(popmMysiaM ¢
UCIIOJIb30BAaHMEMBCTPOCHHBIX () YHKIIAN

OcymecTBIATUHNCICHHOSMOICTUPOB
aHWE B MPOCTHIX
3a/Ta9axXu3pa3THIHBIXITPEIMETHRIX00JT
acteil.IIpakmuueckuepabomot:

1. Beoooanuwvixu
dopmyn,ocpopmnenuemabauywl.

2. Copmuposkau@uibmpayusoaHHbIXe
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INEeKMPOHHBIXMAOIUYAX.
3. Ilocmpoenueouacpammuepagpuxos
83/IeKIMPOHHLIXMAOTUYAX.
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4. Bvinonnenuepacuémosnogeooumvimn
onb308amenemMpopmyniam
CUCNONIb308AHUEMBCIPOEHHBIX
@dynryuii.
5. ObpabomkaborvuuxHabopos
OGHHUIX.
6. Yucnennoemooenupoganue
82J1eKMPOHHLIXMADIUYAX
4.2 | UadopmaroHHbIe 1 PonbrH(DOpMAIMOHHBIXTEXHOIOTUUBD | PackphiBaThCMBICIM3ydaeMBIXTTOHATHH.O
TEXHOJIOTUH a3BUTUHUIKOHOMUKHMHPA,CTPAHBI, OcyXIaTh poJib
B peruoHa.OTKpBITEICOOpa3oBaTeNbHbIC | HHOOPMAIIMOHHBIXTEXHOJIOTHI
COBPEMEHHOMO peCypCHI. BCOBPEMEHHOMMUDE.
OmecTse [Ipodeccun,cBsizannble OOcyxknaTh 3HaUEHUE
cuH(pOpMaTHKONHU OTKPBITHIX00OpA30BaTEIbHBIX
UH(GOPMAITMOHHBIMU pPECYPCOB UBO3MOXKHOCTH UX
TEXHOJIOTUSIMHU:BEO- UCIIOJIb30BaHMs. AHATH3UPOBATHIU
Au3aiHep,IporpaMMHKCT, pa3paboTuukM | (PPOBBICHABBIKH,
OOMIBHBIXIPUIIOKEHUH, TECTUPOBIINK,a | KOTOPBIMUIOJKEHOOIAAaThBBITYCKHUK
PXUTEKTOPIIPOTrPAMMHOI0 IIKOJIBL.
o0ecreyeHus,CreuaIncT no ananusy | Msydarenpodeccun,cBsa3anHble
JAHHBIX,CUCTEMHBIHaIMHHUCTPATOP CUHPOPMATUKOMUHUH(DOPMALTUOHHBIMUT
€XHOJIOTUSMHU.
Ilpakmuueckuepabomoi:
1.Co30anuenpezenmayuu
onpogeccusx,cesazannvlxc UKT
Uroronopazneny 11
Pe3epBHOEBpEMS 1
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OBLIEEKOJIMYECTBO
YACOBIIOIIPOI'PAMME

34
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