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MNOACHUTEJIbHAS 3AITUCKA
YpoBeHb 00YUCHUS: VenyOaeHH bl
Pabouas nmporpamma yuebHoro npenmera «MupopmaTkay paspadoTana ais 00ydeHus
B 10-11 kmaccax MOY «Benreposckas COILl» Ha ocHOBE:

@DenepatbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpexHero oOmIero
oOpa3oBaHusi (yTBepkKAeH mpukazoM MuHHCTepcTBa 00pazoBaHus M Hayku Poccuiickoii
Oenepaunun N 413 ot 17 mas 2012 r., C U3MCHEHUSAMU JIONOJHEHUSIMU COTJIACHO MPHUKA3Y
MunucrepcTBa obpazoBanus u Hayku Poccuiickort @enepammu N 1577 ot 31 nexadps 2015 r.)

aBTopckoii mporpammbl llomskoBa K.FO. «IIporpamma mo wmHbopmaruke mns 10-11
KyaccoB. bazoBelii M YriyOJieHHBIM ypOBEeHBY», M3aHHOW B cOopHuke «MHpopmaruka.10-11
kiaccel. [Ipumepnsie pabouune nporpammsny — M.: BUHOM. JlaGopatopus 3Hanuii, 2018- 137c.

Jia  peanuszanuu  paboyeil IporpaMMbl  HCIOJIb3YETCA CJIeIYIOIIHIA yueOHo-
METOIUYCCKUI KOMILICKT:

Vueonuk K.JO. Tlomsxo, E.A. Epemun. Hudopmarmka. 10 kmacc. ba3oBbeiii u
yriyoJieHHbIN ypoBeHb. - M.: bunowm, 2020.

VYueOnuk K.IO. Ilomsxo, E.A. Epemun. Hudopmaruka. 11 ximacc. ba3oBbiii u
yriyoJieHHbIN ypoBeHb. - M.: bunowm, 2020.

basucublii  yueOHBI (0OpazoBaTeNbHBIN) IUIAaH HAa H3y4yeHHE HWH(GOPMATUKU Ha
yriayonenHoM ypoBHe B 10-11 kiaccax cpemnero oOmiero oOpa3oBaHHsi OTBOAUT 4 y4eOHBIX
yaca B HEZIENI0 B TEYEHHUE KaXKJ0ro roja o0yueHusi, Bcero 272 .

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA.

N3ydyenne wuHbOpMaTUKU TO AAHHOM MporpaMMe CrocoOCTBYeT (HOPMHPOBAHUIO Y
yUalmuxcss JIMYHOCTHBIX, METANpPeIMETHBIX M MNPEIMETHBIX Pe3yJbTaTOB  OOydYeHUS,
COOTBETCTBYIOIIUX  TpeOOoBaHUSIM  (elepalbHOTO  TOCYAapCTBEHHOr0  00pa30oBaTeNbHOTO
CTaHJapTa cpenHero olmiero oOpa3oBaHusl.

Jluunocmuvie pe3ynbmamoi:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKW U OOIIIECTBEHHOU MTPAKTUKH;

c(OpMUPOBAHHOCTh HABBIKOB COTPYJHHUYECTBA CO CBEPCTHUKAMHU, NETHMH MIIAJIIIETO
BO3pacTa, B3POCIBIMHU B 00pa3zoBaTeNbHOM, 00111eCTBEHHO-TIOJIE3HOM, y4eOHO-
HCCIIeIOBATENBCKOM, MPOEKTHON U APYTUX BUJIAX JIEATEIBHOCTH;

OcepexHOe, OTBETCTBEHHOE M KOMIICTCGHTHOEC OTHOIICHHE K (HU3UYecKoMy U
MICUXOJIOTHYECKOMY 3I0POBbIO Kak K COOCTBEHHOMY, TaK M JIPYTHX IOJEH, yMEHHE OKa3bIBaTh
MIEPBYIO MTOMOIIT;

TOTOBHOCTh M CIIOCOOHOCTh K OO0pa30BaHHIO, B TOM YHCIE CamMO00pa30BaHUIO, Ha
MPOTSDKEHUHM BCEH KM3HU; CO3HATENIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCIIEUTHOW MPOo(eCcCHOHANBHOW U OOIIECTBEHHON eATeIhbHOCTH;0CO3HAHHBINH BHIOOD
Oynymieit mpodeccuu 1 BO3MOKHOCTEH peal3aiii COOCTBEHHBIX KHU3HECHHBIX IIAHOB;

Memanpeomemuvie pezynomamoi

YMEHHME CaMOCTOSITEIbHO ONPEAENATh LENM JEATEIBHOCTM M COCTAaBJIATH IIJIaHbI;
CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATh YyU€OHYIO M BHEYPOUHYIO
NeSITeIbHOCTD; MCIIOJB30BaTh BCE BO3MOXKHBIE PECYpPCHl Ui JOCTHIKEHUS Iielieil; BhIOMpaTh
YCIIEIIHbIE CTPATETUH B PA3IUNYHBIX CUTYALIUAX;

yMEHUE TMPOAYKTUBHO OOIIAThCS W B3aMMOJAEHCTBOBAaTH B IPOIECCE COBMECTHOM
JEeSTEIbHOCTH, YUUTHIBATh MO3ULIUU APYroro, 3pPexkTUBHO pa3pemars KOHPIUKTHL;

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSATENbHOW HH()OPMAIMOHHO-TI03HABATEIBHOM
JeSITeIbHOCTH, BKJIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HH(pOpMaluy,



KPUTUYECKH OLIEHUBAaTh M HWHTEPIPETHUPOBATh HH(OpMAINIO, MOIYYaeMYyI0 U3 Pa3IHYHBIX
HUCTOYHHUKOB;

BJIAJICHNEC HAaBBIKAMHM IIO3HABATEIbHOW pe(dIeKCHMH KaK OCO3HAaHHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHUL] CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX II0O3HABATEIIBHBIX 3a1a4 U CPEACTB UX JOCTHKCHHUS.

IIpeomemnule pe3yromamsi

c(OpMUPOBAHHOCTH MPEACTABICHUIN O POIM MH(OPMALIMK U CBSI3aHHBIX C HEHl MpOIIECcCOB
B OKPY’KaIOIIEM MUPE;

BJIQJICHHE HAaBbIKAMHU aJITOPUTMUYECKOTO MBIIUICHUS W IOHHUMaHHE HEOOXOAUMOCTH
(dhopManbHOTO OMMCAHUS AITOPUTMOB;

BJIQJICHHE YMEHHEM IMOHUMAaTh MPOTpaMMbl, HAIMCAHHbIC HA BBIOPAHHOM MJI1 U3Y4YCHHS
YHHUBEPCAIBHOM QJITOPUTMUYECKOM SI3BIKE BEICOKOTO YPOBHS

BJIa/ICHUE 3HaHUEM OCHOBHBIX KOHCTPYKIIMI MPOrpaMMHUPOBAHMUS;

BJIaACHUC YMCHHUEM aHAJIU3UPOBATH AJITOPUTMBI C UCITIOJIb30BAHUEM Ta6JII/III;

BJIQJICHUE CTaHIAPTHBIMHU MpUEMaMU HAMKUCAHUS HA alTOPUTMHUYECKOM S3BIKE TPOrPaMMBI
JUISL  peIIeHHUs] CTaHJApTHOM 3aJadyd C  HMCIOJb30BAaHUEM  OCHOBHBIX  KOHCTPYKIIUH
MPOrPaMMHUPOBAHUS U OTIAJAKH TAKUX MPOrPaMM;

UCIIOJIb30BaHUE TOTOBBIX MPHUKIAJHBIX KOMIBIOTEPHBIX IPOrpaMM IO BbIOpaHHOM
CHelaln3alluu;

c(hOpMUPOBAHHOCTh TMPEJACTABICHUA O KOMIIBIOTEPHO-MATEMATHUYECKUX MOMACIAX U
HEO0OXOMMOCTH aHAJIW3a COOTBETCTBUS MOJIEIHN U MOJIETUPYEMOro oOobekTa(mpolecca);

c(OpPMUPOBAHHOCTh MPEACTABICHUI O CIIOCO0AaX XpaHCHHsS W TPOCTEHIel oO0paboTke
JAHHBIX;

Cq)OpMHPOBaHHOCTB MOHATHUS O Oaszax AAaHHBIX MW CpCACTBAX O0CTyIla K HUM, YMCHHUA
paboTaTh C HUMHU;

BJIaACHUA KOMIIBIOTCPHBIMHA CPEACTBAMMU IMPCACTABJICHUA U aHAJIN3a JAHHBIX

c(hOpMHUPOBAHHOCTH 0A30BBIX HABBIKOB U YMEHHI MO COONIOJACHUIO TPEOOBAHUN TEXHUKU
0€30MacHOCTH, TUTUEHBI U pecypcocOepexeHus Mpu paboTe co CpecTBaMU MHPOpMaTH3ALUY;

c(hOpMHUPOBAHHOCTHIIOHUMAHUS OCHOB MPaBOBBIX aCIeKTOB HCIIOIb30BaHUS
KOMIIBIOTEPHBIX MporpamMm U padoTsl B UHTEpHETE.

B pesynbrare usyuenus yudebHoro npeamera «lHpopmaTuka» Ha ypoOBHE CpeIHEro
o01m1ero o0pa3oBaHus:

BrinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYHMTCS:

— KOJAMPOBaTh M JCKOAMPOBATH TEKCTHI MO 3aJlaHHOW KOJOBOW TaOJMIE; CTPOUTH
HEPaBHOMEPHBIE KOJbl, NOMYCKAIOIINE OAHO3HAYHOE JEKOJUPOBAHUE COOOIICHUN, HUCIONbB3YS
ycinoBue PDaHO; MOHMMATh 3a7a4d TMOCTPOCHUS KOJia, OOECIEYMBAIOIIETO IO BO3MOXHOCTH
MEHBIIYIO CpPEIHIOI JIMHY COOOIIEHUS TMPU HW3BECTHOM YACTOTE CHMBOJIOB, M KOJa,
JIOTTYCKAIOIIEro TUarHOCTHKY OITHOOK;

—  CTPOUTH JIOTUYECKHUE BBIPAKEHUS C IOMOILBIO ONEPALUN JUZBIOHKIUU, KOHBIOHKIIUH,
OTPHUIIAHMS, WMIUTUKAIINK, SKBUBAJICHIIMHU; BBIMOIHATH IKBHBAJICHTHBIC MPEOOPA30BAHUS ITHX
BBIPQXCHHUH, HWCIONB3YyS 3aKOHBI aireOphl JOTHKKM (B YAaCTHOCTH, CBOMCTBA JU3BIOHKIIHH,
KOHBIOHKIINY, TIpaBuja jge Moprana, CBS3b UMIUTUKAIINHU C TU3BIOHKITUEH);

—  CTpPOUTh TaOMUIly WCTUHHOCTH 3a/IaHHOTO JIOTMYECKOTO BBIPAXKEHHS; CTPOUTH
JIOTUYECKOE BBIPAKEHHE B IU3BIOHKTUBHOW HOPMalbHOW ¢GopMe Mo 3aJaHHOW Talmuie
MCTUHHOCTH; OIPEAEHATh HMCTUHHOCTHb BBICKA3bIBaHMS, COCTABICHHOIO W3 JJIEMEHTAPHBIX
BBICKA3bIBAaHUW C MOMOINIBIO JIOTUYECKUX OMNEpaluid, €CJIM U3BECTHA MCTUHHOCTh BXOJMSIIMX B
HEro OJJIEMEHTApHBIX BBICKA3bIBAaHHI; WCCIEOBATh O0JIACTh HCTUHHOCTU BBICKA3bIBAHUSA,
COZEpIKAIIETO MEPEMEHHBIE; pelIaTh JOTHYECKUE YPABHEHUS,



— CTPOUTH JI€PEBO UIPhl IO 33JaHHOMY QJITOPUTMY; CTPOMTb U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATErHIO UIPBI;

— 3alMChiBaThb HATypaJbHBIE 4YMCIA B CHCTEME CUUCIEHHUS C JaHHBIM OCHOBAHUEM;
WCIIOJIB30BAaTh MPHU PEIICHUH 33/1a4 CBOMCTBA IMO3UI[MOHHON 3alIMCH YHCJIA, B YACTHOCTH MPU3HAK
JIEIIMMOCTH YMCJIa HA OCHOBAaHUE CUCTEMbI CUMCIICHHUS,

—  3amnMchIBaTh JCMCTBUTEIbHBIC YUCIA B IKCIOHEHLIUAIHLHONW (opMe; MPUMEHSITh 3HAHUS O
IIPEJICTAaBICHUH YUCEI B IAMSTH KOMIIbIOTEDA,

—  omHchIBaTh rpadbl ¢ MOMOIIbIO MATPUI] CMEKHOCTH C yKa3zaHUEM JJIMH pedep (BEeCOBBIX
MaTpHIl); pelaTh AJITOPUTMUYECKUE 3aJaud, CBSI3aHHBIC C aHAJIM30M IpadoB, B YACTHOCTU
3a7layy  [OCTPOEHHSI  ONTUMAJIBHOIO NIYyTH MEXIAy BEpLIMHAMU  OPHUEHTHPOBAHHOIO
AIMKJINYECKOro rpada u onpeaeneHus KOJMUeCcTBa Pa3InYHbIX MyTeH MEX/1y BepIINHAMH;

—  (hopManu3oBaTh MOHITHE «AJITOPUTM» C TIOMOIIbIO OJHON U3 YHUBEPCAJIbHBIX MOJEICH
BbIUMCIIeHU (MamnHa Teropunra, mamuHa [locta u ap.); MOHMMAaTh CoJEepKaHUE Te3uca
Uepua—Trropunra;

— IIOHMMATbh U UCII0JIb30BATh OCHOBHBIE MTOHSTHSI, CBSI3aHHBIE CO CJI0)KHOCTBIO BHIYUCICHUM
(BpeMss paboOThl U pa3Mep HCHOIb3yeMOW MaMATH MpH 3aJaHHBIX MCXOJHBIX JaHHBIX;
ACUMITOTUYECKAs] CJIOKHOCTh AJIrOpPUTMa B 3aBHCHUMOCTH OT pa3Mepa HCXOAHBIX JaHHBIX);
OTIPECIISATh CIOKHOCTh U3Y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB;

—  AHaJIM3UPOBATh MPEIJIOKEHHBIM AJITOPUTM, HAPUMEP OMNPEIENATh, KAKU€ pe3yJIbTaThl
BO3MOYKHBI IIPU 33JJTAaHHOM MHOKE€CTBE MCXOJHBIX 3HAYEHUHN M MPU KAKUX UCXOJHBIX 3HAUECHMSIX
BO3MO>KHO IOJTy4YEHHUE YKa3aHHBIX PE3yJIbTaTOB;

—  Cco3/aBaTh, aHAM3UPOBATh U PEATM30BBIBATH B BHJE MPOrpamMm 0a30BbIE aJTOPUTMBI,
CBSI3aHHBIC C AHAJIM30M DJIEMEHTAPHBIX (DYHKIMIA (B TOM YHCie MPUOIMKEHHBIX BBIYHUCICHUH),
3alUChI0 YKCEN B MO3ULMUOHHON CHUCTEME CUUCIEHUS, NEIUMOCTBIO LIEJIbIX YMCENl; JIMHEUHOU
00paboTKO# MOCIIe0BATENIFHOCTEH U MAaCCUBOB YHMCEIl (B TOM YHUCIIE alTOPUTMBI COPTHPOBKH),
aHaJIN30M CTPOK, a TAK)KE€ PEKYPCUBHBIE AITOPUTMBI;

—  IPHUMEHATb METOJ COXPAaHEHUS MPOMEXKYTOUHBIX PE3yJbTAaTOB (METOJA IUHAMUYECKOTO
IPOTrpaMMHUPOBAHUS) Ul CO3/1aHUS MOJIMHOMUAIBHBIX (HE MEpeOOPHBIX) aJrOPUTMOB PELICHUS
Pa3IUYHBIX 33/a4; IPUMEPHI: MOMCK MUHHUMAJIBHOTO IYTH B OPUEHTHUPOBAHHOM AlIMKINYECKOM
rpade, moac4YeT KOJU4ecTBa IMyTeH;

— co3gaBaTb COOCTBEHHBIE QJITOPUTMBI JJIsl pEIICHUsS NPUKIATHBIX 3aJad Ha OCHOBE
W3YYEHHBIX aITOPUTMOB U METOJIOB;

— TPUMEHSTh MpPH pEIIEHWH 3a7ad CTPYKTYphl JAHHBIX: CIMCKH, CJIOBapH, JEPEBbs,
ouepear; NMPUMEHATh NPU COCTaBIEHUH AalrOPUTMOB Oa30BbIe OINEPALUU CO CTPYKTYpamu
JTAHHBIX;

— HUCIOJIb30BaTh  OCHOBHBIE  IOHATHS, KOHCTPYKIMHM M CTPYKTYphl  JAaHHBIX
MOCJIEZI0BATENBHOIO MPOrPaMMHUPOBAHUS, a TaK)Ke MpaBUiIa 3allUCU 3TUX KOHCTPYKIMN U
CTPYKTYP B BEIOPaHHOM JUIsl U3yYEHHS A3bIKE IPOrPAMMHUPOBAHMS;

—  HUCIOJIb30BaTh B IpOrpaMMax JaHHbIE Pa3jIMYHBIX TUIIOB; NMPUMEHSATh CTaHAAPTHBIE U
COOCTBEHHBIE MOJNPOTrpaMMbI JUIsl O0OpabOTKM CHMBOJIBHBIX CTpOK; BBIIOJHATH 00pabOTKY
JTAHHBIX, XPaHSIIMXCS B BUJE MAacCHBOB PazMYHOM pa3MEpPHOCTH; BbIOMpAaTh TUIl LIMKIIA B
3aBUCHUMOCTM OT pelIaéMOM I0/3a/layd; COCTaBIATh LUKIBI C MCIOJIb30BAaHUEM 3apaHee
ONpEeeIECHHOT0 HHBAapHaHTAa IMKJA; BBINOJHATH 0a30Bble ONEpalUd C TEKCTOBBIMH U
JBOUYHBIMH (haillaMu; BBIIENATH MO/A3a/1a4M, PEelICHHE KOTOPHIX HEOOXOAWMO AJISi pPelIeHHS
MOCTAaBJIEHHOW 3aJladyl B IIOJHOM 0O0bEeMe; pEaqu30BbIBaTh pEIIeHUs [0/3a/7ad B BHJE
MOJANPOrPaMM, CBS3BIBATh MOANPOTPaMMBbl B €IMHYIO MPOrpaMMY; HCIOJB30BAaTh MOIYJIbHBIN
MIPUHIIMII TIOCTPOCHHUS MTPOrPaMM; UCIIOJIb30BATh OMOIMOTEKH CTaHAAPTHBIX MOAIPOrpaMM;

—  IPUMEHSTH AITOPUTMBI IOMCKA U COPTUPOBKHU IIPH PEILICHNUN TUIOBBIX 3a/1ay;

—  BBINOJHATH OOBEKTHO-OPUEHTUPOBAHHBIM  aHAIM3 3aJaud: BBIACNIATH  OOBEKTHI,
ONMHUCBHIBaTh Ha (POpMaNbHOM S3BIKE HMX CBOWCTBA M METObl; PEAIN30BBIBATE OOBEKTHO-
OPUEHTUPOBAHHBIM MOJIXOJ JJIsl pEeHIeHMs 3aJad CpelHEN CII0)KHOCTH Ha BBIODAHHOM SI3bIKE
IIPOrpaMMHUPOBAHUS;



— BBIIONHATH  OTJIAAKYy W  TECTUpPOBaHME MporpaMM B  BbIOpaHHOH  cpene
MIPOrpaMMHUPOBAHUS; HCIIONIB30BaTh MPH pa3pabOTKe MporpaMM CTaHAAPTHBIE OHOIMOTEKH
SI3bIKA TIPOTPAMMHUPOBAHMS U BHEIIHUE OMOIMOTEKH POTrPaMM; CO3/1aBaTh MHOTOKOMITOHEHTHBIE
IpOrpaMMHBbIE IPOAYKTHI B CpeZie IPOrpaMMHUPOBAHUS;

—  HMHCTAUIMPOBATh M JCUHCTAJUIMPOBATH IPOrPAMMHBIE CpPEACTBA, HEOOXOAMMBIC s
peleHus yueOHbIX 3aay 110 BBIOpaHHOH crielualn3alumy;

—  TIOJI30BaThCsl HABBIKAMU (OpMalU3allMM 3aJadd; CO37aBaTh OIHUCAHUS IPOTPAMM,
MHCTPYKLIUH 10 UX UCIIOJIb30BAHUIO U OTUETHI 110 BHIIIOJHEHHBIM IIPOEKTHBIM paboTaM;

—  pa3pabaTblBaTh M HCIIOJIB30BaThb  KOMIIBIOTEPHO-MATEMATUYECKUE  MOJEIU;
aHAJIM3UPOBaTh COOTBETCTBUE MOJIEJIN pEabHOMY OOBEKTY WJIM HpOLEcCy; MPOBOIUTH
OKCIEPUMEHTHl M  CTATUCTHYECKYI0 OOpabOTKYy JMJaHHBIX C T[OMOIIBIO KOMIIBIOTEPA;
UHTEPIPETUPOBATh PE3yJbTAThl, MOIy4aeMble B XOJ€ MOJEIMPOBAHUS PEAJbHBIX MPOLIECCOB;
OLICHUBATh YMCIIOBBIE MAPAMETPhI MOJICTHPYEMBIX OOBEKTOB H MTPOIIECCOB;

— TIOHUMAaTh OCHOBHBIE NPHUHLMIIBI YCTPOHCTBA M (PYHKIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; BBIOMpATh KOH(PHUTYpAIMIO KOMIIBIOTEpA B
COOTBETCTBUU C PELIACMbIMH 3a/la4aMHu;

— I[IOHMMaTh Ha3HAu€HWe, a TaKKe€ OCHOBHbIE IPUHLUIBLI YCTpOcTBA M padOThI
COBPEMEHHBIX ONEPallMOHHBIX CHUCTEM; 3HATh BHUJbl U HA3HAYEHHE CUCTEMHOIO MPOrPAMMHOIO
o0ecIeycHuS;

—  BJIAJETh NPUHIMIIAMHU OPraHU3ALUU UEPAPXUUYECKUX (PaIOBBIX CHCTEM M WMEHOBAaHUS
¢aiinoB; UCMIOIB30BATH MIA0JIOHBI ISl OIIMCAHUS TPYIIIBI (PaiiioB;

—  HCIIOJIb30BaTh Ha MpakTHKe OOIIMe MpaBUila MPOBEAECHUS UCCIEI0BATEIbCKOTO MPOEKTa
(mocTaHoBKa 3a/Jayd, BBIOOP METOAOB HCCIEIOBaHMS, IOATOTOBKA MWCXOJHBIX JIaHHBIX,
IpOBE/IEHUE HCCIeI0BaHusA, (OPMYIMPOBKA BBIBOJIOB, MOATOTOBKA OTYETAa); IUIAHUPOBATh U
BBITNOJIHATH HEOOJIBIINE UCCIIET0BATEIBCKUE IPOEKTHI;

—  HCIIOJIb30BaTh JMHAMHUYECKUE (JJIEKTPOHHBIE) TAONUIBI, B TOM 4uClIe (GOPMYIBl C
UCIIOJIb30BaHUEM aOCOJIIOTHOM, OTHOCUTENbHOM M CMEIIAHHOM aJpecallid, BbIJICIECHUE
Jarna3oHa TaOJIUIbl U YIOPSIOYMBaHHE (COPTUPOBKY) €ro 3JEMEHTOB; OCTPOCHUE IpadUKOB U
Jquarpamm;

— BJAJeTh OCHOBHBIMU CBEICHMSIMU O TaOJUYHBIX (PESLMOHHBIX) 0a3axX NIaHHBIX, HUX
CTPYKTYpE, CPEeACTBaxX CO3/JaHHS U PabOThl, B TOM YHCJE BBITIOJHITH OTOOP CTPOK TaOJIUIHI,
YJIOBJIETBOPSIOIINX ONPENIEICHHOMY YCIOBHIO; ONUCHIBATh 0a3bl JaHHBIX U CPEJCTBA JOCTyHa K
HUM; HallOJHATH pa3paboTaHHYIO 0a3y aHHBIX;

—  HCIIOJIb30BaTh KOMIIBIOTEPHbIE CETH JUIsi OOMEHA JaHHBIMHU MPU PEIIEHUH MPUKIIAJHBIX
3a/1ay;

—  OpraHu30BBIBaTh Ha 0a30BOM YpPOBHE CETEBOE B3aMMOJEHCTBHE (HAacTpauBaTh palboTy
npotokosioB cetd TCP/IP u onpenensats Macky ceTH);

—  TIOHUMATb CTPYKTYPY IOMEHHBIX MMEH; NpuHIMIbI IP-anpecanuu y3m10B cetu;

—  TpeaCTaBiATh OOLIMEe NPUHLHUIBI pPa3pabOoTKM M (QYHKIUMOHUPOBAHHS HHTEPHET-
MPUIIOKEHUH (CalThI, OJIOTH U Jp.);

— TPUMEHSTh Ha MpaKkTUKE MPUHIUIBI oOecredyeHus HHGPOPMAIMOHHON 0€30MacHOCTH,
crocoObl U cpecTBa obecnieueHust HaaexkHOro (GpyHKIMoHupoBanus cpeacts UKT; cobmonars
npu paboTe B ce€TH HOPMbI HH(DOPMALIMOHHON ITHKY U MpaBa (B TOM UKCJIE€ aBTOPCKUE MpPaBa);

— TPOEKTUPOBAaTh COOCTBEHHOE AaBTOMATHU3MPOBAHHOE MECTO; CIIEZIOBaTh OCHOBaM
0e30macHOll U HSKOHOMUYHOW pabOThl C KOMIBIOTEpAaMU U MOOWIIBHBIMH YCTPONCTBaMU;
coONI0/IaTh ~ CaHUTapHO-TUTMEHHYEeCKHe TpeOoBaHMsA TIpH  paboTe 3a IEepCOHAIbHBIM
KOMITBIOTEPOM B COOTBETCTBHM ¢ HOpMamu AeicTByronmx CanllnH.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHeE MOJIYYUT BO3MOKHOCTh HAYUYUThCH:
—  TPUMEHSTH KOJbl, UCHPABIISIONIME OIIMOKH, BO3HUKIIME MpHU MNepeaaye MHPOpMaLUY;
OINpeNeNATh MPOIMYCKHYIO CIIOCOOHOCTh M IOMEXO3AIIMIICHHOCTh KaHalla CBSI3U, MCKAXKCHHE



uHpOpMaLlUK TIpHU Teperave Mo KaHalaM CBS3HM, a TAaK)K€ HCIOJIb30BAaTh alTOPUTMBI CXKATHS
nanHbix (anroputm LZW u ap.);

—  HCIONIb30BaTh rpadbl, NepeBbs, CIUCKA MpPH ONHUCAHUH OOBEKTOB M MPOIECCOB
OKpY’KalOIIEro MHpa; MCIIOJIb30BaTh IMpPE(PUKCHbIE AEPEeBbs U APYrHe€ BUIBI JIEPEBbEB IPU
pELIEHUN AITOPUTMUYECKHX 33]1a4, B TOM YHMCJIE IPU aHAIU3E KOJIOB;

—  HCIIOJIB30BaTh 3HAHUS O METOJE «pa3felisiii U BIacTBYI»;

—  IPUBOJUTH NPUMEPHI PA3IUYHBIX AITOPUTMOB PEIIECHUS OJHOW 3aJaul, KOTOPbIE UMEIOT
Pa3INYHYIO CJIOKHOCTh; MCII0JIb30BaTh IMOHITHE IEPEOOPHOro alNroOpUTMA;

— HUCHOJIb30BaTh IIOHATHE YHHUBEPCAIBHOI'O QITOPUTMA M  INPUBOAUTH IPHUMEPHI
QITOPUTMUYECKH HEpa3peluMbIX podIIeM;

—  HCHOJIb30BaTh BTOPOM #A3BIK IPOIPaMMHUPOBAHUS;, CpaBHMBATh IPEUMYILECTBA U
HEJI0OCTaTK!U JABYX S3bIKOB IIPOIPAaMMHPOBAHHUS;

—  co3JaBaTh IPOrpamMMBbl AJis yU€OHBIX WJIM IPOEKTHBIX 3ajjad CPEIHEN CII0KHOCTH;

—  HCIOJIb30BaTh MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH MPH MOAEIMPOBAHUN
¥ aHaJIM3€e MPOIECCOB U SBJICHUI B COOTBETCTBHH C BBIOpaHHBIM Mpoduiiem;

— 0co3HaHHO mnoaxoautb K BbIOOpY MKT-cpencTB m mporpamMmHOro oOecrnedeHus Uis
pelIeHus 3a/1a4, BOSHUKAIOIIMX B XOI€ Y4eObl U BHE €€, JUIsl CBOUX YUeOHBIX U MHBIX LIeJIel;

— TpOBOAMTH (B HECIOXHBIX CiIydasX) BepUpHKaALMIO (MPOBEPKY HAJEKHOCTH U
COIIACOBAHHOCTH) MCXOJHBIX JaHHBIX U BaJIMJALUIO (IPOBEPKY JOCTOBEPHOCTH) PE3YyJIbTaTOB
HATYPHBIX 1 KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB;

—  HCIOJIb30BaTh IMAKEThl MPOTpaMM M CEPBUCHI 0OpaOOTKU M MPEICTABICHUS JaHHBIX, B
TOM YHCJI€ — CTATUCTUYECKON 00paboTKy;

—  HCIOJIb30BaTh METOJbl MAIIMHHOTO OOYYEHMs IpU aHaIW3€ JaHHBIX; HCIOJIb30BaTh
npejcTaBiIeHre 0 NpodiaemMe XpaHeHHUs U 00paboTKH OOJIBIINX JTaHHbIX;

— co3JaBaTb MHOrOTaOJIM4YHbIE 0a3bl JaHHBIX; paboTe ¢ 6a3aMu JaHHBIX U CIIPABOUYHBIMU
cUCTEeMaMH € TIOMOIIbI0 BeO-uHTEpdeiica.

Copepxanue yueoHoro npeagmera «Mapopmarnka»

Lenp wuzydenust yweOHoro mpenmera «MHopmaTtuka» Ha yriayOJE€HHOM YpOBHE
cpenHero oomiero obpa3oBaHus — oOecreueHue NalbHEWINEero pa3BUTUS HH(POPMAIIMOHHBIX
KOMIIETEHIIUH  BBIMMYCKHMKA, TOTOBOIO K paboTe B  YCIOBUSIX  pa3BUBAIOIIETOCS
WH(POPMAIIMOHHOTO 00IIeCTBa M BO3paCTaIONIel KOHKYPEHIINY Ha PHIHKE TPy/Ia.

Yri1y0/1eHHBIH YPOBEHb.

Beenenue. Unpopmanus u uHGpopManuoHHbIe poueccol. J[aHHbIE

CrocoObl  mpeacTaBieHUs  JaHHBIX. Pa3nuuuss B NOPEACTaBICHMM  JAHHBIX,
IpelHAa3HAYEHHBIX JJII XpaHEeHHs U O0O0pabOTKM B aBTOMATHU3UPOBAHHBIX KOMITBIOTEPHBIX
CUCTEMAax U MPEIHA3HAYCHHBIX IS BOCIPUATHUS YEIIOBEKOM.

Cucrempl. KommoneHThl cucTeMbl U uX B3aumojeiictBue. HMHpopmannoHHoe
B3aUMOJICHCTBUE B CUCTEME, yIpaBlieHHE. Pa30OMKHYTbIE M 3aMKHYTBIE CUCTEMBI YIIPaBICHUS.
Mamemamuueckoe u komnviomeprHoe MoOOeIUPOBAHUE CUCTIEM YNPABTICHU.

MartemaTu4ecKkue 0CHOBbI HH()OPMATUKH

Texcrnl 1 konupoBanue. Ilepenaya nanHbIX

3HaKH, CUTHAJIBI U CUMBOJIbL. 3HAKOBBIE CUCTEMBI.

PaBHOMepHbIe 1 HepaBHOMepHBIE KoJbl. [IpedukcHbie koapl. YcnoBue @ano. Obpammoe
yenosue @ano. ANTOPUTMBI AEKOIMPOBAHUS ITPH UCIIOJIb30BAHNUN TPEPUKCHBIX KOJIOB.

Cxarve naHHBIX. YUYeT 4YaCTOTHOCTH CHMBOJIOB IpU BBIOOpE HEPABHOMEPHOIO KOJa.

Onmumanvroe koouposanue Xagpmana. Vicmonp3oBaHue MporpaMmM-apXuBaTopoB. Areopumm
LZW.



[lepenaua nansbiX. VICTOYHUK, NPUEMHHK, KaHajd CBSA3M, CHUTHAN, KOJUPYIOIIEE H
JIEKOIMPYIOIIEEe YCTPOHCTBA.

IIponycknas cnocobnocms u nomexozawuujenHocms Kauaia ceasu. Koouposanue
CcO0bOUWeHUll 8 COBPEMEHHBIX CPEOCMBAX nepeoaiu OAHHbIX.

Hckaxenne wH(pOpManuu MpH rnepegade Mo KaHanam CBsi3u.Kozbl ¢ BO3MOXHOCTBIO
OoOHapyXeHHs U UCIIPABJICHUS OINOOK.

Cnocobuvl 3awumel ungopmayuu, nepedasaemoll no kaumaiam ceazu. Kpunmoepaghus
(aneopummol wugposanust). Cmeeanocpaghus.

JAuckperusanus

W3mepenus u nuckperuzanus. Yactota v pa3psAHOCTh U3MEPEHUN. YHHBEPCAIbHOCTh
JUCKPETHOTO MPEeACTaBICHUs HH(POpMAITUH.

JluckpeTHOEe TMpeACTaBlICHUE 3BYKOBBIX JIaHHBIX. MHOrokaHajbHas 3amuch. Pasmep
¢aiina, MOIy4YEeHHOTO B pe3yIbTaTe 3aIIMCH 3BYKA.

JIcKpeTHOE MpeACTaBIeHNE CTATUYECKON U JUHAMUYECKOM rpaduueckoit nHpopMaIum.

Corcamue 0anHbIX Npu Xpanenuu epaguyeckoll u 36yK08oLl UHdopmayuuL.

CucremMbl CHHCICHUS

CBoiicTBa MO3UIIMOHHON 3allUCH YHWCIA: KOJIMYECTBO WH(p B 3alKCH, HPHU3HAK
JEIUMOCTH YUCJIa HA OCHOBAaHUE CUCTEMBI CUMCIICHUSI.

AJITOPUTM TEpeBOJA ACCATUYHOW 3allMCH YUCJIA B 3alKUCh B IMO3HIMOHHON CHCTEME C
3aJJaHHBIM OCHOBaHHEM. AITOPUTMBI TOCTPOCHHUS 3aMKMCH 4YHCIa B TO3UIMOHHON cucreme
CUMCJICHUS C 3aJlaHHBIM OCHOBAaHMEM M BBIUMCJIEHMSI YMCJa IO CTPOKE, COJEpIKallel 3amuch
9TOTO YHUCJIAa B TO3UIIMOHHOM CHCTEME CUMCIICHHUS C 3aJaHHBIM OCHOBAHUEM.

Apudmernueckue 1eiiCTBUS B TO3UIIMOHHBIX CHCTEMAX CUMCIICHHS.

Kpamkas u pazeeprymas gopma sanucu CMeWanHvlx 4ucesl 8 NO3UYUOHHBIX CUCEMAX
cuucnenus. Ilepeso0 cmewanno2o yucia 6 NOZUYUOHHYIO CUCMEMY CUUCIEHUS ¢ 3A0AHHbIM
OCHOBAHUEM.

IIpeocmasnenue yenvix u 6ewecmeeHnblx Yucen 8 namsamu komnvromepa.Komnvromepnas
apugpmemuxa.

DJieMeHTbl KOMOMHATOPUKH, TEOPUH MHOKECTB U MaTeMaTH4YeCKOil JTOTHKH

Onepanuu «UMITTHKALUD», «IKBUBaJCHIMY. Jlorndeckue GyHKINU.

3aKoHbl aiareOpbl JOTMKU. DKBHUBAJIEHTHBIE MPEOOPA30BAHMSI JIOTMUECKUX BBIPAXKEHHI.
Jlornueckue ypaBHEHUS.

[TocTpoeHne noruueckoro BeIpaXEHUs ¢ JaHHOUM TabIuIel UCTUHHOCTHU. IN3bIOHKTHBHAS
HOopManbHast popma. KoHbioHKmMUHAsL HOPMATLHASL hopma.

Jlormueckue saeMeHTHl KoMIbioTepoB. IlocTpoeHune cxeM u3 0a30BBIX JOTHYECKHX
DJIEMEHTOB.

JIMCKpeTHbIE UTPBI AIBYX UTPOKOB € TIOJHOW MH(pOpMaliuel. BIMTpbIIHbIE CTPATETUH.

JAuckperHbie 00bEKTHI

Pemenune anropuTMudecKMX 3ajad, CBSI3aHHBIX C aHalIM30M rpadoB (MpUMEpSHI:
MOCTPOEHUS ONTHUMAJIBHOTO MYTH MEXAY BEpPUIMHAMU OPHUEHTHUPOBAHHOIO AIMKINYECKOTO
rpada; onpenenenrs KOJIMuecTBa pa3InyHbIX IyTeH MeX Ay BEpIINHAMHU).

O6xon y3nmoB JepeBa B TIyOuUHY. YnopsdoueHuvie Oepegbs (Oepegbs, 6 KOMOPbIX
YRops0ouensl pedbpa, 8bixoosauue U3 00HO20 y3ia).

Hcnonbs3oBanne OepeBbEB NMPHU PEUICHUH AITOPUTMHUYECKUX 3a/ay (MPUMEpHI: aHAU3
paboThl PEKYPCUBHBIX aIrOPUTMOB, pa300p apuMETHUYECKHX W JIOTHUECKHX BBIPAKEHUM).
Bunapnoe nepeBo. Hcnonvzosanue oepesbes npu XpaneHuu OaHHbIX.

Wcnonb3oBanue rpados, nepeBbEB, CHUCKOB MpPH OMNHUCAHUU OOBEKTOB U IPOIIECCOB
OKpYXaroIlero Mupa.

AJITOPUTMBI M 3JIEMEHTHI IPOTPaMMHUPOBAHUS
AJITOPUTMBI U CTPYKTYPbI JAHHBIX



AJNTOpUTMBI HUCCIIEIOBaHMUS DJEMEHTAapHBIX (YHKIMHA, B YaCTHOCTH — TOYHOTO U
OpUOIIKEHHOTO — pEIlIeHUs] KBaJApaTHOTO ypaBHEHUS C MLEIbIMHU M  BEUIECTBEHHBIMU
K03 puLreHTaMu, ONpeeICHUS SKCTPEMYMOB KBaIpaTUYHON (PYHKIIMU HA OTPE3KE.

AJropuT™Mbl aHalM3a M MpeoOpa3oBaHUs 3amUCcel 4YKcel B IO3UIMOHHOM cHCTeMe
CUMCIICHUS.

AJNTOpUTMBI, CBA3aHHBIE C JEIMMOCTBIO MLENbIX uucen. Anroput™ EBknupa ans
onpezaenenuss HOJl nByx HaTypaJbHbIX YHCEIL.

ANTOPUTMBI JTMHEHHON (OIHOMPOXOJAHON) 0OpabOTKU TOCIEAOBATEIIPHOCTH YuceN 0e3
UCIIOJIb30BAaHUSl JIONOJIHUTEIBPHOM MaMsITH, 3aBUCAIIEH OT JUIMHBI IOCIEA0BAaTEIbHOCTH
(BBIYHMCIIEHUE MAaKCUMyMa, CYMMBbl; JHHEHHbI mouck u T.m.). OOpaboTka »3JIEMEHTOB
[IOCJIEI0BATEIbHOCTH, YJOBJIETBOPSIIOIINX ONPEACIEHHOMY YCJIOBUIO (BBIYMCIEHUE CYMMBbI
3aJJaHHBIX 2JIEMEHTOB, UX MaKCUMyMa U T.II.).

Anroputmbl  00pab0oTKM MaccuBOB. [Ipumepsl: mepecTaHOBKa 3JIEMEHTOB JIaHHOTO
OJIHOMEPHOTO MaccuBa B OOpaTHOM MOPSAIKE; UMKIWYECKUH CABHUI HJIEMEHTOB MAacCHBa;
3al0JIHEHUE JIBYMEPHOT'O YHMCIIOBOTO MaccHBa IO 3a/JaHHBIM IIPaBWJIaM; IIOMCK JJIEMEHTa B
JBYMEPHOM MAaCCHBE; BBIYMCIEHHE MAKCUMyMa U CYMMBI JJIEMEHTOB JBYMEPHOI'O MAacCCHUBa.
Bcmaska u yoanenue snemenmoe 6 maccuse.

PekypcuBHBIE alrOpUTMBI, B YACTHOCTH: HAaXOXJICHHE HATypaJbHON U IIENION CTeneHu
3a/laHHOTO HEHYJIEBOI'O BELIECTBEHHOI'O YMCJIA; BBIYMCICHUE (PAKTOPUAJIOB; BBIYMCIECHUE N-TO
3JIEeMEHTa PEKYyPPEHTHOM MOCIeI0BaTEIbHOCTH (HampuMep, nocieaoBatenbHocTH Oubonayun).
[ToctpoeHne u aHanmu3 JepeBa PEKYpCUBHBIX BbI30BOB. BO3MOXKHOCTH 3aIllucu pEKYPCUBHBIX
aNropuTMOB 0€3 SIBHOTO HUCIIOJIb30BAHUS PEKYPCHU.

CopTupoBKa OZHOMEPHBIX MacCHBOB. KBaJpaTH4YHbIE alrOPUTMBI COPTHPOBKH (IIPUMED:
COPTUPOBKa My3bIpbkoM). CrnusHHE JABYX OTCOPTHPOBAaHHBIX MAacCHBOB B OJIUH 0e3
MCIIOJIb30BaHUsl COPTUPOBKH.

AJropUTMBI  aHallM3a OTCOPTUPOBAHHBIX MAacCHUBOB. PekypcuBHas peanu3anus
COPTUPOBKHM MAaCcCHBa HA OCHOBE CIUSHUS JABYX €r0 OTCOPTUPOBAHHBIX (PParMEHTOB.

ANTOpUTMBI aHaJIM3a CUMBOJIBHBIX CTPOK, B TOM YHCJIE: MOACYET KOJIMYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE; pa30uMeHue CTPOKH Ha CJIOBa MO MPOOETbHBIM CUMBOJIaM; MTOMCK MOACTPOKHU
BHYTPU JJAHHOM CTPOKH; 3aMEeHa HalJIeHHOH MOACTPOKU Ha JPYTYIO CTPOKY.

[loctpoenne rpaduxa QyHkuuu, 3amaHHOW (OpMyINoH, mporpamMmod WM Tadnuuen
3HAYEHUU.

ANTOpUTMBI TIPHOJVMIKEHHOTO DEIIeHHWs ypPaBHEHWH Ha JaHHOM OTpPE3Ke, Hampumep,
METOZOM JIeJIeHUs] OTpe3Ka IMOMojaM. AJTOpUTMBI MPHOIMKEHHOIO BBIUMCIEHUS [UIMH U
wioniased, B TOM 4Hcie: NpUOIMKEHHOE BBIYUCIEHHWE JUIMHBI IUIOCKOM KpPUBOM MyTem
anmnpoKCUMallMM €€ JIOMaHOM; NMpPUOJIMKEHHBIH IOACYeT METOJOM Tpamneuui IUIOMAa MOoJ
rpa¢ukoM (QyHKIMU, 3aJaHHOM (Qopmysol, mporpamMmor WM TaOIUIEH 3HAYCHHH.
Ipubnusicennoe eviuucnenue naowaou ¢ueyposl memooom Moume-Kapno. I[locmpoenue
mpaekmopuil, 3a0aHHbIX PAZHOCMHBIMU cxemamu. Pewenue 3a0au onmumuzayuu. Aneopummol
BLIYUCTUMENbHOU 2eomempuu. Beposimnocmuuvle aneopummeul.

CoxpaHeHne U UCIOJb30BAaHUE NMPOMEXKYTOUHBIX pPe3yNlbTaToB. MeToa TUHAMHUYECKOIrO
POTPaMMHUPOBAHMUSL.

[IpencraBienne o cTpykTypax AaHHbIX.IIpuMepsl: ciMcku, cloBapu, AepeBbs, OUEPEIH.
Xow-mabauypoi.

SA3bIKHM IPOrPpaMMHUPOBAHUS

[Monnporpammel (npouenypsl, ¢yakiuu). Ilapamerpsl moxmporpamm. PexypcuBHbIE
poUeAypbl U PYHKIIUH.

Jlornyeckue nepemeHHble. CHMBOJIBHBIE M CTPOKOBBIE IepeMeHHble. Omnepanuu HaJ
CTPOKaMHU.

JIByMepHBIE MacCUBBI (MaTpULb). MHO2OMEpHbIE MACCUBDL.

CpenctBa paboThI C TaHHBIMU BO BHEUTHEH nTaMaTH. Dansl.



[TonpoObHOE 3HAKOMCTBO C OJHMM U3 YHHMBEPCAJIbHBIX TPOLEIYPHBIX S3BIKOB
IIPOrPaMMUPOBAHUA. 3allUCh AITOPUTMUYECKUX KOHCTPYKIHMH U CTPYKTYp [JaHHBIX B
BBIOPAHHOM $3bIKE TporpammupoBanus. O030p MPOIEeTypHBIX SA3BIKOB MPOTPAMMHPOBAHUSI.

IIpedcmasnenue o cunmakcuce u ceManmuke A36lKa NPOSPAMMUPOBAHUSL.

Ilonamue 0  HenpoyeOypHuIX  A3bIKAX — NPOSPAMMUPOBAHUS U NAPAOUSMAX
npozpammuposanus. Mzyuenue 6mopozo A3bika npocpammuposanusi.

Pa3zpaborka nporpamm

Oranel peleHus 3a1a4 Ha KOMIIBIOTEPE.

CrpykrypHoe nporpammupoBanue. IIpoBepka yciaoBHs BBIIIOJIHEHUS LMKJA /10 Hadaia
BBITNIOJIHEHMS Tejla LUKIA W II0CIE BBINOJIHEHMs Tella LUKJIA: IOCTYCIOBUE U IPEAYCIOBHE
uukia. MHBapuaHT nukia.

MeTtoabl MPOEKTUPOBAHUS MIPOTPAMM «CBEPXY BHHU3» U «CHU3Y BBepx». Paszpalorka
IIPOrpaMM, UCIOIb3YIOIIMX OAIPOrPAMMBL.

bubnnorexku noanporpaMM M UX UCIOJIb30BaHUE.

WurterpupoBanHas cpega  pa3paOOTKM — MporpaMMmbl  Ha  BbIOpAaHHOM  SI3BIKE
nporpamMupoBanus. Ilonp3oBarenbckuili MHTEpdeEiic MHTErpUpPOBAHHOM cpelbl pa3paboTKU
IIPOrPaMM.

[Tonatue 00 OOBEKTHO-OPUEHTUPOBAHHOM IporpaMMuUpoBaHUU. OOBEKTBI U KIIACCHI.
Hnxancynayus, nacnedoganue, NOIUMOPPUIM.

Cpenpl ObicTpoii pazpaboTku mporpamm. I'paduueckoe mpoekTupoBaHue HHTepdeiica
nosib3oBarens. Mcnonb3oBanue Moyiiell (KOMIIOHEHTOB) IIPU pa3paboTKe Iporpamm.

DJIEeMEHTBI TEOPHH AJITOPUTMOB

@opmanuzanusi MoHATHS anroputMa. Mammba TeropuHra — npumep aOCTpakTHOU
YHUBEpCAIbHOU BeIUUCAUTENBHOU Moaenu. Te3uc Uépua—Tpropunra.

Hpyeue  ynusepcanvuvie — eviuucaumenvhvlie mooeau  (npumep:mawuna  Ilocma).
Yuusepcanvnwiti ancopumm. Boiuuciumvie u negoiyucaumole hynkyuu. [lpodbnema ocmanoexku u
ee Hepa3peuumocnmo.

Abcmpaxkmusie yHugepcaibHvle nopodcoaouue Mooeiu (npumep: epammamuriL).

Cno’KHOCTb BBIYMCIICHUS: KOJIMYECTBO BHIMOJHEHHBIX ONEpaliii, pa3Mep HCIOIb3yeMOM
NaMATH; UX 3aBUCUMOCTH OT pa3Mepa UCXOIHBIX JaHHbBIX. CI0XKHOCTh alroOpuTMa COPTUPOBKU
ciusinueM (MergeSort).

IIpumeps! 3amau aHaM3a aIrOPUTMOB: ONPEIEIIEHUE BXOJIHBIX AAHHBIX, IIPH KOTOPBIX
ITOPUTM JlaeT YKa3aHHBIM pe3yibTaT; ONpeAesieHUue pe3ysibTaTa ajJropurMma 0e3 ero IMoJIHOTO
MIOILIArOBOTO BBIIIOJIHEHHUS.

Lokazamenvbcmeo npasuibHOCMU NPOSPAMM.

MartemaTH4eckoe MOACTHPOBAHNE

[IpakTnueckast pabota ¢ KOMIBIOTEPHOM MoJenbio 1o BbIOpaHHOU Teme. [IpoBenenue
BBIYUCIIUTENLHOIO 3KCIEPUMEHTa. AHAJNW3 JIOCTOBEPHOCTH (TMpaBAONO00Ms) pe3yabTaToB
KOMITIBIOTEPHOIO SKCIIEPUMEHTA.

[IpencraBnenue pe3yiabTaTOB MOJCIUPOBAHHUS B BUAE, YAOOHOM JUIs BOCHPHUSTHS
yenoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMbl, TaOIUIbL, TPadUKH).

ITocTpoeHne MaTeMaTUUECKUX MOJENEN Ul PELICHUS TPAKTUYECKUX 3aad.

NmuTanmonHnoe mozenupoBanue. Mooenupogarnue cucmem mMacco8o20 00CIYHCUBAHUSL.

Hcnonvzoeanue ouckpemuzayuu U  YUCIEHHbIX MeMOO008 6 MameMamuyeckom
MOOeNUpOoBaAHUYU HENPEPLIBHBIX NPOYECCOB.

Hcnonvzosanue cped umumayuoHHO20 MOOEIUPOSAHUS (8UPMYATbHBIX 1aOOpamopuii)
0715 NPOBeOeHUs. KOMNbIOMEPHO20 IKCHEPUMEHMA 8 YUEOHOU 0esmenbHOCHU.

Komnviomepuovuii  (supmyanvhulii) u  Mamepuaivhvili  NPOMOMUNbL  U30eTUs.
Hcnonvzosanue yuebnvix cucmem agmomamusuposanHo20 npoeKmupoBaHusl.

NudopManuoHHO-KOMMYHMKAIIMOHHBIE TEXHOJOIMH M MX HCHOJIb30BaHUE [JIs
aHaJIN3a JaHHBIX

AnmnapaTtHoe ¥ NPOrpaMMHoe o0ecrnedeHHe KOMIbIOTEpPa



ArnmapaTtHoe obecriedeHrne KOMIbIoTepoB. [lepcoHanbHbIN KOMITBIOTED.

MHoromnporieccopHbie CUCTEMBI. Cynepkomnviomepbi. Pacnpeoenennvie
BbIYUCIUMENbHbIE cUcCmeMbl U obpabomka 6Ooabuwux Oanublx. MOOHIIBHBIC IH(PPOBBIC
YCTPOMCTBA U MX POJIb B KOMMYHUKALUSIX. Bcmpoennvie komnvromepul. Mukpokonmpoiiepbi.
Pobomusuposannule npouzeoocmaa.

CootBercTBHE KOH(PUTypalui KOMIBIOTEpA pelIaeMbIM 3ajadaM. TeHIeHIIMH Pa3BUTH
anmapaTHoOro 00ecredeHus] KOMITBIOTEPOB.

[Iporpammuoe ob6ecnieuenue (I10) KOMIOBIOTEPOB U KOMIBIOTEPHBIX  CHCTEM.
Knaccudukanus nporpammuoro obecrieuenus. MHoroo0Opasue omneparoHHBIX CHCTEM, HX
¢dbynakuuu. [IporpaMmMmHoe obecrieueHre MOOMIBHBIX YCTPOMCTB.

Mooenv ungopmayuonnoi cucmemvl «Kiuenm—cepeepy. Pacnpedenennvie moodenu
nocmpoeHus UH@GOpMayuonHvlx cucmem. Mcnonvzosanue 061auHLIX MexHoI02ull 0O6pabomKu
OQHHBIX 8 KDYNHBIX UHPOPMAYUOHHBIX CUCTIEMAX.

Wucramnsauuss ©W  JeUMHCTAULMS — OporpaMMHoro  obecrneuenus.  Cucmemmoe
AOMUHUCMPUPOBAHUE.

TenneHUnU pa3BUTHS KOMIIBIOTEPOB. Keanmogule guluucienusl.

Texnuka Oe3zomacHOCTH M TMpaBWiia padOTH HA KOMIIbIOTEpE. | MrHeHa, SproHOMHKa,
pecypcocOepexeHne, TEXHOJIOTMYECKUe TpeOOBaHUs TPU OIKCIUIyaTallud KOMIIBIOTEPHOTO
pabouero mecta. [Ipoekmuposanue agmomamuzupo8anHo20 paboue2o mecma 6 cOOmeemcmseuu
C Yenamu e2o UCNOIb308AHUS.

Ilpumenenue cneyuanuz3upoBaHHbIX NPOSPAMM 0N 0becneyeHus cmadurbHou pabomuvl
cpeocme UKT. Texnonoeus nposedenus npoguiakmuyeckux pabom nao cpeocmeamu MKT:
OUACHOCMUKA HeUCNPABHOCMEI.

IloaroToBKAa TEKCTOB U IEMOHCTPALNMOHHBLIX MATEPUAJIOB

TexHonmornn co3gaHusi TEKCTOBBIX JOKYMEHTOB. BcTaBka rpaduueckux OOBEKTOB,
tabnuu. Mcnonap30BaHue rOTOBBIX IA0JIOHOB U CO3/ITAHUE COOCTBEHHBIX.

CpenctBa mnoucka u 3ameHbl. Cucrembl IpoBepku opdorpapuu U rpaMMaTHKU.
Hymepamus crpanuil. Pa3paboTka THUNEpTEKCTOBOTO JOKYMEHTA: OIpeAeleHHE CTPYKTYpPbI
JOKYMEHTa, aBTOMAaTH4eckoe (OpPMHUPOBAaHUE CIMCKA HIUTIOCTPALWN, CHOCOK W IIUTAT, CIHCKa
UCTIIONB3YEMOW  NuTepaTypbl ©  Tabmui. bubnuorpaduyeckoe omucaHwe JIOKYMEHTOB.
Konnexktusnas paboTa ¢ JokyMeHTaMu. PerieH3npoBanne TeKcTa.

CpenctBa co3ganus U peIaKTUPOBAHHS MAaTEMaTHYECKIX TEKCTOB.

TexHuueckue cpencTBa BBoJA TeKcTa. Pacrmo3naBanme Tekcra. Pacnoznaeanue ycmHoll
peuu. Komnvromepnas eepcmxa mexcma. HacmonvHno-uzoamensckue cucmemsi.

Padora ¢ ayinoBu3yajibHbIMH JAHHBIMU

Texnuueckue cpeactBa BBoAa rpaduueckux  u3oOpakenuit.  KampupoBanue
n3o0paxenuit. llBetoBeie Momenu. Koppekuus wuzobpaxenuit. Pabora ¢ MHOTOCIOWHBIMU
U300paKEHUSIMHU.

Pabora ¢ BekTOpHBIME TrpaduueckuMHu OO0beKkTamH. ['pynmupoBka M TpaHchopManus
00BEKTOB.

TexHonoruu BBoJa 1 00pabOTKU 3BYKOBOM M BHIEOMH(POPMAIIH.

Texnonoeuu yughposoeo mMooenuposanus u npoeKmMuposanus Hosvix uzoeiuti. Cucmemoi
aA8MoOMamu3uUpPoOB8anHo20 npoekmuposanus. Paspabomka npocmetiwux uepmedceti demarneti u
V3108 C UCNONb308AHUEM NPUMUMUBOE CUCHEMbl ABMOMAMUIUPOBAHHO20 NPOEKMUPOBAHUS.
Aooumuesnvle mexnonozuu (3D-nevamy).

DJIeKTPOHHBbIE (IMHAMHYECKHE) TAOJINIbI

TexHonorust o0pa®oTku yucioBOM uHGpopManuu. BBoa M pegakTUpoBaHUE TaHHBIX.
ABtozanonnenue. ®opmarupoBanue siueek. CraHmapTHble (QYHKIUH. BUABI CCBUIIOK B
dopmymnax. OubTpanuss ¥ COPTHUPOBKA NAaHHBIX B AuWanazoHe win Tabmume. KomrekruBHas
pabota ¢ maHHbIMH. [l00KIIOUEeHUe K BHEUWHUM OAHHBIM U UX UMAOPM.

Perrenne BRIYACIUTENBHBIX 3324 U3 PA3IMYHBIX IPEIMETHBIX 00JIACTEH.

KomMmmbroTepHbie cpeicTBa MpeCTaBlICHUS U aHANTM3a JaHHBIX. Bu3yanu3aius JaHHbBIX.



ba3bpl 1aHHBIX

[Tonstne m HazHauenwe Oa3bl maHHbIX (manee — bJI). Kmaccudukamms BJ[. Cucrembr
ynpasnenus b/l (CYB/]). Tabmuupl. 3anucek u none. KimrogeBoe mose. Tumnsl TaHHBIX. 3ampoc.
Tunsl 3anpocoB. 3anpockl ¢ napamerpamu. CoptupoBka. @unbTpanus. BerauciasieMblie mosmis.

Dopmvi. Omuemoi.

Muororabnuunsie bJ[. Cszu Mmexay Tabaunamu. Hopmanuzayust.

IMoaroroBka u BbINOJHEHHE UCCJIEI0BATEIbCKOI0 MPOEKTA

TexHoyorys BBIMOJHEHUSI UCCIIENOBATEIbCKOTO IPOEKTa: MOCTAHOBKA 3a/layd, BBIOOP
METOJIOB MCCIICIOBAHUS, COCTABIICHUE MTPOCKTA U IJIaHa paboT, MOJArOTOBKA UCXOHBIX JAHHBIX,
IpOBEJCHNE HCCIeA0BaHus, (HOPMYIUPOBKA BBIBOJIOB, IOJArOTOBKAa oTyeTa. Bepuduxarus
(mpoBepka HaJAEKHOCTH M COTJIACOBAHHOCTHM) HMCXOJHBIX JAHHBIX M Bajaugaius (IpoBepka
JIOCTOBEPHOCTH) PE3YJIbTATOB HCCIIEI0BAHUSI.

Cratuctudeckas 00padboTka qanabix. O0padoTKa pe3ynbTaToB IKCIEPUMEHTA.

Cucmembl uCKyCCMEEeHH020 UHMEIEKMaA U MAWUHHOe 00yuenue

Mawunnoe obyyenue — peuwieHue 3a0au  pPACNO3HABAHUA,  KAAcCUpuKayuu U
npeockazanus. Hckyccmeennviti unmesnnekm. AHanu3 OaHHLIX ¢ NPUMEHEHUEeM Memooos
MAWUHHO20 00yYeHus. DKcnepmmubvle U peKOMeHOameabHble CUCTNEMDbL.

Bonvuue oannvie 6 npupode u mexwuxe(2eHOMHble OaHHblE, Pe3yIbmMamvl QU3UUECKUX
9KCNEpUMEeHmMOo8, UHmepHem-0anHble, 8 YACMHOCMU OaHHble COYUATbHBIX cemetl). Texnonoauu ux
00pabomKu U XpaHeHusl.

Pa6ora B uH(opManImoHHOM NMPOCTPAHCTBE

KomnbroTepHblie ceTn

[IpuHUUMIBIL  TIOCTPOEHUST  KOMIIBIOTEPHBIX  CETeU. Annapamuvie  KOMNOHEHMbL
KomnviomepHulx cemelti. IIpogooHvle u 0Oecnpo8oOHvle MENeKOMMYHUKAYUOHHbIE KAHATbL.
CerteBbie mpoTOKOJIBI. [IpUHIIMIIBI MexceTeBoro B3ammonencTBus. (CeTeBble ONEPAMOHHBIC
CUCTEMBI. 3a0auu CUCMEMHO20 AOMUHUCTPUPOBAHUSL KOMNBLIOMEPOE U KOMNbIOMEPHBIX Cemell.

Wnrtepner. Anpecauus B cetu HWurtepner (IP-agpeca, macku mnojaceru). Cucrema
JIOMEHHBIX UMEH.

Texnonorus WWW. bpayzepsl.

Be6-caiit. Crpanuna. BzaumoneiictBue BeO-cTpanuubl ¢ cepBepoM. S3pik HTML.
JlunaMuuyeckue CTpaHuIIbI.

Pazpabotka BeO-caiitoB. f3pik  HTML, kackamaple TaOmumbl cruned  (CSS).
Junamuueckutit HTML. Pazmewenue 6e6-catimos.

Hcnonvzosanue cyenapues na asvike Javascript. @opmet. [lonsamue o cep8epHbix A3bIKAX
nPOSPAMMUPOBAHUSL.

CereBoe xpaHeHue JaHHbIX. OOIaYHbIE CEPBUCHI.

JesiteibHOCTH B ceT UHTEepHET

Pacimpennsiii mowck wuHpopmanmu B cetu MuTepHer. Mcmonb3oBaHuE —SI3BIKOB
MOCTPOEHUS 3aIPOCOB.

Hpyrue Buasl nesarenbHocTd B cetu MuTepHet. CepBuckl MHTepHeTa. ['eonokannoHHbIe
CEPBUCHI PEATLHOTO BPEMEHH (JIOKAIMsi MOOUITBHBIX Tele(OHOB, OMpeeieHrne 3arpy>KeHHOCTH
ABTOMArucTpajel W T.NM.); UHTEPHET-TOProBIsA, OpOHHpOBaHHWE OWUIETOB M TOCTHHMII H T.II
OO0aunbple BEPCUU MPHUKIATHBIX MPOTPAMMHBIX CUCTEM.

HoBbie BO3MOXKHOCTH M TEPCHEKTUBHI pa3BUTHS VHTepHETa: MOOWIBHOCTH, OOJAYHbBIE
TEXHOJIOTHH, BUPTYAIH3allNsl, COIMATIbHBIE CEPBUCHI, JOCTYITHOCTh. TexHonocuu «HMnmepnema
sewelin. Pazeumue mexnonoauil pacnpeoenenHuix 8bI4UcieHull.

CounanbHas uHpopmaTuka

CornuanbHbIe CETH — OpraHU3aIus KOJUIEKTUBHOTO B3aMMOJICHCTBUS M 0OMEHa JaHHBIMHU.
[Tpo6GiieMa MOATMHHOCTH MOTY4YeHHON nHpopMauuu. I ocyoapcmeenHvle 31eKmpoHHbLE CEPBUCDL
u ycnyeu. MobunbHble ipuiokeHus. OTKpbIThIe 00pa3oBaTenbHble pecypchl. UHopmanmonHas
KynbTypa. UH(OopManmonHbie MpoCTpaHCTBA KOJUIEKTUBHOTO B3auMOAeHCTBUsA. CEeTeBOM dTHKET:
MpaBHJia IOBEICHUSI B KUOEPIIPOCTPAHCTBE.



Cmanoapmuszayus u cmanoapmul 6 cgpepe ungpopmamuxu u UKT ookomnwvromepHoii 3pol
(3anucv yucen, aipasumos HAYUOHANbHBIX A3bIKOG, ODUOIUOMEUHO20 U U30AMENbCKO20 0eld U
0p.) U KOMNBIOMEPHOU IPbl (A3bIKU NPOSPAMMUPOBAHUS).

Nudpopmanuonnas 6e30MacHOCTb

CpenctBa 3amuThl WHOOpPMALMA B aBTOMATU3MUPOBAHHBIX WH(MOPMAIMOHHBIX CHCTEMAax
(AC), KOMIBIOTEPHBIX CETAX W KoMIbloTepax. OO0mme mpoOiaeMbl 3amuThl UHPOpMaUuu 1
uHpopmanmonHoi 6ezomacHoctr AVC. KoMmbloTepHbie BUPYCH M BPEIOHOCHBIE TPOTPaAMMBI.
Hcnonp30BaHre aHTUBUPYCHBIX CPEJICTB.

DNEeKTpOHHAs TOJIMUCH, CePTH(PHUIMPOBAHHBIC CANTHI M JOKYMEHTHI. [IpaBOBBIE HOPMBI
HCIIOJIb30BaHUsI KOMIIBIOTEPHBIX MporpaMM U paboTel B MHTepHere. 3akoHonaTenbcTBo PO B
00JacT MPOrpaMMHOTO 0OECTIICUCHUSI.

TexHOreHHbIE U PKOHOMHYECKHE YIpo3bl, CBsi3aHHbIE ¢ ucnoib3oBanuem WMKT. IIpaBoBoe
obecnieueHrne HHPOPMAITMOHHON OE30MMaCHOCTH.

TemaTu4eckoe MUIAHNPOBAHUE € YKA3aHHEM KOJMYeCTBA 4YaCOB, OTBOANMBIX HA
O0CBOEHHE KaXK/I0il TeMbI

KommnuectBo o
KoMmnbroTepHbIi MPaKTHKYM
Ne Haszeanue Tembl 14c0oB
oOuiee [Tpaktnuecku | IIpoekTbl
¢ paboThI
10 kaacc
1 Nudopmanus u uHPOPMAIIMOHHBIC 6 4
IPOIIECCHI
2 KomupoBanue nnpopmarmn 14 2
3 Jlornueckre 0CHOBBI KOMITLIOTEPOB 10 2
4 Kommnprorepras apupmeTnra 6 3
5 Y CTpoiCTBO KOMIIBIOTEPA 9 2
6 [TporpamMmmMHoe obecrieueHue 13 9
7 KommbroTepHble ceTH 9 2
8 Anroput™Mu3anus U 43 36
IPOrPaMMHUPOBAHUE
9 MeTtoabl BEIMUCIEHUH 12 11
10 WudopmanmonHas 6€301macHOCTh 6 4
11 Pe3eps (moBTOpeHME) 8 0
HTroro: 136 75 0
11 kiace
12 Nudpopmanus u uHOpMALMOHHBIE 11 5
IIPOIIECCHI
13 MopenupoBanue 12 7
14 ba3e!r qaHHBIX 16 12
15 Coznanue BeO-caiiToB 18 11
16 DJIEeMEHTHI TEOPUH AJITOPUTMOB 6 5)
17 AnropuTMu3anus u 24 21
IPOrPaMMHUPOBAHUE
18 OOBEKTHO-OPUEHTUPOBAHHOE 15 6 3
MPOrpaMMHUPOBAHUE
19 KomnrelotepHast rpaduka 1 aHuManus 12 10
20 3D-MoenupoBaHue U aHUMAIIUS 16 13
21 Pezeps (IToBTopenme) 6 0
Hroro: 136 90 3




