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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

BbinyckHuK HA yriry0JIeHHOM YPOBHE HAYYHTCSH

BeinmyckHuk Ha yriay0JJeHHOM ypOBHe
MOJIYYUT BO3MOKHOCTb HAYYMThCS

AJITOPUTMBI M 3JIEMEHTBI IPOT

AMMHUPOBAHHUA

CO371aBaTh, AHAIM3UPOBATH M PEANTH3OBBIBATH B BHUIE
mporpamMMm 0a30BbIC AJITOPUTMBI, CBS3AHHBIC C AHATN30M
3JIEMEHTAPHBIX (QYHKIUN (B TOM 4YHCIE MPUOIMKEHHBIX
BBIYMCJICHUI ), 3aITUChI0 YKCET B IMO3WUI[MOHHOW CHCTEME
CUMCIICHUS, HICIAMOCTBIO TIEIBIX YHCeI;, JHHCHHOH
00paboTKOI MOCIIEIOBATENBHOCTEH U MacCUBOB 4Hcen (B
TOM YHCJIE aJrOPUTMBI COPTUPOBKH), aHAJIM30M CTPOK, a
TaK)Ke PEeKYPCHUBHBIE aJTOPUTMBL;

aHAJIU3UPOBATh MPEIJIOKEHHBIM aIropuT™M, HAIpPUMED,
OTIpEIeTISATh, KAaKAe Pe3yIbTaThl BO3MOXKHBI TIPU 33JaHHOM
MHOXKXECTBE UCXOAHBIX 3HAYCHUHN U IIprU KaKuX MCXOAHBIX

3HAYCHUAX BO3MOXXHO IMOJIy4CHUC YKa3aHHbIX
pE3yIbTATOB;
IIOHUMAThb u HUCII0JIb30BaTh OCHOBHBIC IIOHATHA,

CBSI3aHHBIE CO CIIOKHOCTBIO BBIYHCIICHHHA (BpeMsi pabOThI
U pa3Mep UCHOJb3YyeMOW TMaMsATH NpU  3aJaHHBIX
HUCXOOHBIX JaHHBIX; ACUMIITOTHYCCKAas CJIO’KHOCTbD
QIrOpUTMa B 33aBUCHMOCTH OT pa3Mepa HCXOJHBIX
JIAHHBIX); OIPEACNATh CIOXKHOCTh H3y4aeMBIX B Kypce
0a30BbIX aJITOPUTMOB;

CO3/1aBaTh COOCTBEHHBIC QITOPUTMBI JUIS  PEIICHUS
IMPUKIIAJIHBIX 3aJilad Ha OCHOBC M3YUYCHHBIX aJITOPUTMOB U
METOJIOB;

HCIIOJIb30BaTb OCHOBHBLIC TIOHATHA, KOHCTPYKIIUU H
CTPYKTYPBI JaHHBIX MoCJICA0BaTCILHOT'O
mporpaMMupoOBaHus, a TaKXC IIpaBuWjla 3alluCHu OTHUX

KOHCTPYKIIUM U CTPYKTYP B BBIODAHHOM IS H3y4YEHUS
SI3BIKE MTPOrPAMMHUPOBAHMUS;

UCIIOJIB30BaTh B IpOrpamMmax JaHHbIC Pa3IMYHBIX THUIIOB;
MIPUMEHATH CTaHJAPTHBIE U COOCTBEHHBIE TIOAIIPOTPAMMEI
JUist  00paOOTKM  CHUMBOJIBHBIX  CTPOK;  BBIMOJHATH
00paboTKy JaHHBIX, XPAHAIIUXCS B BHJIEC MAaCCHBOB
pa3auyYHOW pa3MEPHOCTH; BBHIOMpATh THI [HKIA B
3aBUCHMOCTH OT pelIaeMoil T0J3a]a4i; COCTaBIATh
IUKJIBI C WCIHOJB30BAHUEM 3apaHee OINpeAcIIEHHOTO
WHBApUAHTA [HKJIA; BBIIOIHATH Oa30BbIC OIEpAIUU C
TEKCTOBBIMA Y  JBOWYHBIMH  (hailmamMu;  BBIACIATH
M0/133/1a4H, PEIICHUE KOTOPhIX HEOOXOAMMO IS PEIICHUS
MOCTaBJICHHOM 3a/layy B IOJHOM 00bEMeE; pealn30BbIBATh
pellieHusl TMojA3ajady B BHUJIEC MOANPOrpaMM, CBS3BIBATH
MOANPOrpaMMbl B €IHHYIO IPOrpaMMy; HCIOJb30BaTh
MOJTyJIbHBIH MIPUHIIATT MOCTPOCHUS porpamm;
WCTIOJIh30BaTh OMOIMOTEKH CTAHIAPTHBIX TOIPOTPaAMM;

NPUMEHSTh  alTOPUTMBI
PELICHUN TUIIOBBIX 3a/1a4;
BBIMOJHATh OTJIAAKY W TECTHPOBAaHHE TMPOrpaMM B
BBIOpaHHOH cpene NpOorpaMMHPOBAHMSL, HCHOJIb30BaTh

MOWCKa W COPTHUPOBKU TIpHU

co30a8ams npozpammol 0is y4eOHbIX

U NPOEKMHBIX 3a0a4  cpeowell
CILOACHOCIU,

npueooUmMs  NpuUMepbl  PA3IUYHbIX
aneopummos — peuteHus: 00HOU
3adauu, Komopuie umerom
PA3TUYHYIO CILOJICHOCTD,
UCNOTL306ANb noHAmue
nepebopHO2O AneOpUMMA,
UCNOTL306ANb noHAmue
VHUBEPCANbHO2O — aneopumma U
npueooums npumepwl
ANeOpUMMUYECKU — HEepaspeuuMblx
npoonem;

UCNOTL306ANb 6mMopoii AZBIK
nPOSPAMMUPOBANUS,  CPABHUBAMD

npeumywecmea u HedoCmamrku 08yx
A3bIKO8 NPOCPAMMUPOBAHUSL.




npu pa3paboTKe MporpaMM CTaHJApTHBIC OMOIHOTEKU
S3bIKa TPOTPaMMHUPOBAHUS ¥ BHEUIHHE OHOJIIMOTEKH
Mporpamm; CO3/1aBaTh MHOTOKOMITOHEHTHBIE
MPOrpaMMHBIE TIPOJAYKTHI B Cpe/Ie MPOTrPaMMHUPOBaHUS;
(hopMaHM30BaTh MOHATHE «aJTOPUTM» C MTOMOIIBIO OJHOM
U3 YHHUBEPCAIBHBIX MOZCICH BBIYUCICHUN (MamIuHa
Trropunra, Mmammaa [locta 1 1p.); MOHUMATh COACPKAHUE
te3uca Uepua—TblOpUHTa;

MPUMEHATh  METOJl  COXPAaHEHHS  MPOMEXYTOUHBIX
pe3yIbTaToOB (Meton JTUHAMHYECKOTO
MPOrPaMMUPOBAHUS) JUISl CO3/IaHUS TOJTMHOMHUAIBHBIX (HE
mepeOOPHBIX) aJTOPUTMOB PEIICHHUS Pa3INYHBIX 3a1ad;
TIPAMEPHI: TTOWCK MHUHUMAIIEHOTO Iy TH B
OPUEHTHPOBAHHOM  aIlUKJIMYECKOM rpade, IMOACYeT
KOJIMYECTBA My TEH;

BBITIOJTHATh OOBEKTHO-OPMEHTUPOBAHHBINA aHAU3 3a7aqyn:
BBIJIETISITH OOBEKTHI, ONICHIBATh HA ()OPMATBHOM SI3BIKE UX
CBOIICTBA W  METOHBI, pEalM30BHIBATH  OOBEKTHO-
OPUEHTUPOBAHHBIA MOAXOJ Ui PELICHUS 3a]ay CpellHEen
CJIO’KHOCTH Ha BHIOPAHHOM $SI3bIKE MTPOrPAMMHUPOBAHHUSL.

Tekcrol M KoqupoBanue. Ilep

e1a4a JaHHBIX

KOJIUPOBAaTh U JCKOAUPOBATH TEKCTHl MO 3aJaHHOU
KOZOBOM Tabiwie; CTPOWTh HEpaBHOMEpPHBIC KO,
JIOITYCKAIOMIEe OJHO3HAYHOE JeKOINPOBAHNE COOOIICHHIA,
ucmob3ys ycinoBue MaHo; MOHUMATH 3a]1a4l MOCTPOCHUS
KOZa, OOECIeYMBAIOIIETO MO0 BO3MOXHOCTH MEHBIIYIO
CPEIHIO JJIMHY COOOIIEHWS IPH W3BECTHOW YacCTOTE
CHUMBOJIOB, U KOJIa, JIOITYCKAOIIEr0 JUarHOCTHKY OIIHUOOK.

npUMeHsAmb  KOObl, UCNPAGIAIOUjUe
OwubKY, BO3HUKWUE NpU nepedaue

ungopmayuu; onpedensims
NPONYCKHYIO cnocobHocmy u
NOMEX03auUueHHOCMb Kanana

C6513U, UCKAdICeHUe uHpopmayuu npu
nepedawe nNO KAHALAM C653U, A
maxoice UCNOAb308AMb  A20OPUMMbL
colcamusi OAHHbIX.

DJIeMeHThI KOMOHHATOPUKH, TCOPHH MHOKECTB M MAaTEeMATHYEeCKOM JIOTHKH

CTPOUTH JIOTHYECKHE BBIPAKECHUSI C MOMOLIBIO OINEpaLUid
JU3bIOHKINY, KOHBIOHKLUH, OTPULAHHS, WUMIUIMKALHH,
SKBHUBAJICHIIHH; BBITIOJIHATD 9KBHBAJICHTHBIE
MpeoOpa3oBaHUsl 3TUX BBIPAKEHHUH, HCHOIB3YS 3aKOHBI
anreOpbl JIOTWKU (B YacCTHOCTH, CBOMCTBa IU3BIOHKIIWY,
KOHBIOHKITUH, TTpaBuiIa Jie MopraHa, CBsI3b UMILTUKAIIUH C
JMN3BIOHKIICH );

CTPOUTH TaOJMIy MCTUHHOCTH 3aJaHHOTO JIOTMYECKOrO
BBIPAXEHMS, CTPOUTHh JIOTMUECKOE  BBIPAXKEHHE B
JU3BbIOHKTUBHOW HOpPMalbHOM (opMe 1O 3amaHHON
Tabuie  WCTUHHOCTH, OTpeAeNsATs  HMCTUHHOCTh
BBICKa3bIBaHMsI, COCTABIEHHOIO M3  3JIEMEHTApPHBIX
BBICKa3bIBaHUH C NMOMOUIBIO JIOTHYECKUX ONEpaLuil, eciu
M3BECTHA MCTHHHOCTHh BXOMSIINX B HETO AIIEMEHTAPHBIX
BBICKA3bIBaHHMW; HCCIIEZOBaTh 00JAacCTh  HWCTHHHOCTH
BBICKA3bIBaHMs, COJEPXKAILEro IEPEMEHHBIE; pEIIaTh
JIOTUYECKHE YPaBHEHMSL.

BbINOIHAMb 9KEUBANECHIMHbLE
npeobpazosanus JI02UYECKUX
BbIPANICEHUL,  UCHONL3YS  3AKOHbL
aneebpvl 102UKU, 8 MOM Yucie U npu
COCMABNEHUU NOUCKOBBIX 3ANPOCOS.
Cospemennvle mexHono2uu CO30anus
u 06pabomxu UHGOPMAYUOHHBIX

JucKkpeTHble 00HEKTHI

CTPOUTH JIEPEBO UIPHI 10 33JaHHOMY AJICOPUTMY; CTPOUTH
1 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

ONKCHIBATh Tpagpl C MOMOLIBIO MaTpPHUI CMEXHOCTU C
yKa3zaHueM JIuH pedep (BECOBBIX MAaTpHI); pelIaTh

ucnoavzoseamev  2paghvl,  0epeesws,
CRUCKU NpU ONUCAHUU 0DBEKMO8 U
npoyeccos  OKpydlcarmeco  Mupa,
UCNOTL306AMb NPEPUKCHBIE Oepesbsi
u Opyeue 6udvl Oepesbed Npu
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ANTOPUTMHUYECKUE 3aJayd, CBSI3aHHBIC C aHaJU30M
rpadoB, B 4aCTHOCTH 3aJady MOCTPOEHHUS ONTHMAIBHOTO
MyTH MEXITy BEPIIMHAMHU OpHEHTHPOBAHHOTO
AIUKINYECKOT0 Tpada U  ONpPENCNICHUS KOJUYECTBa
Pa3IMYHBIX MyTEH MEXIY BEPIIMHAMU;

MPUMEHATh TIPU PEIIeHWH 33aJad CTPYKTYPHl aHHBIX:
CIIUCKH, CIIOBApH, NEPEBBs, OYEpeqH; IMPUMEHATH IPHU
COCTaBIICHMH aJNrOPUTMOB  0a30BbIe  ONEpalud  Co
CTPYKTYpamu JTaHHBIX.

peuteHuu anrcopummudecKux 3adalt, 6
mom ducije npu anaiusze K0008.

CucreMbl CUHCICHUS

3allMCbIBaTh HATYpaJIbHBIC YUCIda B CUCTEME CUHCIICHUA C
JaHHBIM OCHOBAHHEM,
3aIlIMChIBAaTh IIGP'ICTBI/ITGHLHBIC YHCIa B SKCIOHCHIMAILHOM
(bOpMe; MNPUMCHATH 3HaHUA O IMPCACTABJICHUM YHUCCII B
ImaMATHU KOMIIBIOTEpPA.

UCNOIb308AMb NPU peueHul 3a0ay
ceolcmea  NO3UUUOHHOU — 3aNUCU
yucia, 8 UACMHOCMU  NPUHAK
0enUMOCmuy  Yucid HA OCHOBAHUU
cucmemvl CYUCTIeHU.

AnnapaTHoe U IPOrpaMMHoe odecnevyeHne KOMNbIOTEpa

WHCTAIIMPOBAaTh W JICMHCTAIIMPOBATH MPOTPaMMHEIC
cpelcTBa, HEOOXOAMMBIE ISl PelIeHUs] y4eOHBIX 3a/1a4 110
BBIOPAHHON CIICIUATTH3ALIN;

NOHMMAaTh  OCHOBHBIE  NPUHIMUIBI  YCTPOHCTBA U
(YHKIIMOHUPOBAHHUS COBPEMEHHBIX CTAllHOHAPHBIX H
MOOHMIJIBHBIX KOMITBIOTEPOB; BBIOMpATh KOH(MUTYPAIHIO
KOMITBIOTEPA B COOTBETCTBHH C PEIIACMBIMU 33a4aMH;
NOHMMaTh HA3HAYCHWE, a TAK)KEe OCHOBHBIC IPUHIIUIIBI
yCTpOWCTBa M pabOTHl COBPEMEHHBIX OIEpPaMOHHBIX
CHUCTEM; 3HaThb BHUAbBI M Ha3HAYEHHUE CHCTEMHOTO
MIPOrPaMMHOI0 00ECIICUCHUS;

BJIaJ€Th NPUHLIUIIAMH OPraHW3allMd  HEePapXUUECKHX
(aiIOBBIX CHCTEM W MMEHOBAHUS (aijIoB; MCIOJIB30BATh
11a0JIOHBI JJIsl OMTUCAHUS TPYMITHI (haiIIoB.

OCO3HAHHO NOOXOOUMb K 8b100PY
UKT-cpedcme u npocpammuozo
obecneuenus 0Jis peuleHUs 3a0ay,
BO3HUKAIOWUX 6 XOOe Yuebbl U 6He
ee, OISl C8OUX YUEOHBIX U UHBIX
yenel.

MareMaTHUYeCcKOe MOJCTHUPOBAHUEC

pa3pabaTeiBaTh W HCIOJNB30BaTh  KOMIILIOTEPHO-
MaTeMaTHYecKHe MOJIEJH; aHaJU3UpOBaTh COOTBETCTBHE
MOZIEIH PEATbHOMY OOBEKTY WJIHM IPOIECCY; IPOBOINTH
9KCIEPUMEHTBI M CTATUCTUYECKYIO 00pa0OTKYy JaHHBIX C
MOMOIIBI0 KOMIBIOTEPA; HHTEPIIPETHPOBATH PE3YIIbTATHI,
nolxydyaeMble B XOJ€  MOJGIMPOBAHUS  pPeajlbHBIX
HPOLIECCOB; OLICHUBATh YHCIIOBBIC napaMeTpbl
MOJEIHPYEMBIX 00BEKTOB M IPOIECCOB.

UCNOIL306AMb uHgopmayuonHo-
KOMMYHUKAYUOHHblE —  MEXHON02UU
npu  MOOeIUpoBaAHUU U  AHATU3E
npoyeccos u AGNEHUlL 8
coomgemcmeuu ¢ 6blOPAHHBIM
npogunem.

JJ1eKTPOHHBIE (IMHAMUYECKHE) TAOJTUIIBI

WCIIOJIb30BaTh IMHAMUUYECKUE (JICKTPOHHBIE) TaOIHUIIBI, B
TOM 4uclie (OPMYIIBI C UCIIOJIB30BaHNEM a0COIIOTHOM,
OTHOCUTEJILHON 1 CMEIIIaHHOW aJIpecaliiy, BblICJICHUE
JIuana3zoHa Tabaupl ¥ yHIOPsI09nBaHue (COPTUPOBKY)
€ro 2JIEMEHTOB; TIOCTPOEHHUE IPa(h)UKOB U THarpamM.

UCNOTL306ANb NAKEMbL NPOSPAMM U
cepsucvl 0bpabomxu u
npeocmasnenus OaHHbBIX, 8 MOM
yucie — Cmamucmu4ecKoll
obpabomku.

ba3bl 1aHHBIX

BJIa/IETh OCHOBHBIMH CBEIEHUSIMH O TaOIMYHBIX
(pensumoHHBIX) 6a3aX JaHHBIX, UX CTPYKTYpPE, CPEICTBAX
CO31aHUA U pabOThI, B TOM YHCIIE BHIMOIHITH OTOOP CTPOK
TaOJMILIBI, YOBIETBOPSIOMINX ONPENEIIEHHOMY YCIOBHIO;
OTIMCHIBATh 0a3bl JAHHBIX U CPENICTBA AOCTYIA K HUM;
HAITOJIHSTH pa3paOd0TaHHYIO 0a3y MaHHBIX.

co30a6amb MHoO2omMaobau4Hble 6a3bl
OanubIX; pabomams ¢ 6azamu
OAHHBIX U CNPABOUHBIMU CUCTEMAMU
¢ nomowywio 6eb-unmepghelica.




KomnbloTepHsle ceTn

WCIIOJIh30BaTh KOMITLIOTEPHEIC CETH JII1 OOMEHA JAaHHBIMHU
MIPH PEIICHUH MPUKIIATHBIX 3a/1a4;

OpraHM30BEIBAaTH Ha  0a30BOM  ypOBHE  CETEBOE
B3aMMO/ICHiCTBHE (HACTpauBaTh pabOTy MPOTOKOJIOB CETH
TCP/IP u onpeaensTe MacKy ceTH);

MOHUMATh CTPYKTYpPY JOMEHHBIX WMEH; NpUHIMNBI [P-
aipecaliuy y3JIoB CETH;

MPEACTABIATh  OOIIHME  TMPUHIIUAIBI  pa3pabOTKH |
(YHKIIMOHUPOBAHUS ~ MHTEPHET-TIPWIOKEHUNA  (CaiThl,
Oyoru u 1p.).

UCNONIL306AMb KOMNbIOMEDPHbBIE CEMU
u  ompedersmvb  UX  poau 8
COBPEMEHHOM mupe; V3Hamb
0a306vle NPUHYUNBI OP2AHUAYUU U
DYHKYUOHUPOBAHUSL KOMNBIOTHEPHBIX
cemetl, HOpPMbL UHDOPMAYUOHHOU
IMUKU U NPABa;

aHaIU3UpPOBams OOMEHHble UMEHA

KOMHnbIomepos u aopeca
OJokymeHnmos 6 Hnmepueme;
noHUMamo obwue NPUHYUNDBL

paspabomku u  GYHKYUOHUPOBAHUS
UHMeEPHEM- NPUTLONCEHULL,

co30aseamb 6eO-cmpanuyol,
codepoicawjue  CNUCKU,  PUCYHKU,
2UNEPCChLIKY,  mabnuysl, Gopmwl,

0p2aHU306b16aMb JUYHOe
UHGOPMAYUOHHOE NPOCMPAHCINGO, —
KpUmu4ecku OYeHUBAMb

uHopmayuio, NOIYYeHHyI0 U3 cemu
HUnmepnem.

IToaroroBka U BbINOJHEHHE HCCIEI0BATE]IbCKOT0 IMPOCKTa

HCIIOJIb30BaTh Ha TPAKTHUKE OOIIME MpaBHa MPOBEICHUS
HCCIIE/IOBATEILCKOrO  MpoekTa  (MOCTAaHOBKA — 3a/1avHu,
BBIOOpD METOJIOB HCCIEAOBAHUS, IMOJITOTOBKA HMCXOJHBIX
JaHHBIX, MPOBEJACHHE HCCICIOBaHMs, (HOPMYIHPOBKA
BBIBOJIOB,  IIOATOTOBKA  OTYeTa); IUIAHUPOBATH M
BBITIOJIHATH He6OHI)HII/Ie HCCJICA0BATCIIbCKUEC IIPOCKTHI;
IIOJIB30BaThHCA HaBbIKaMH (I)OpMaJ'II/I?)aHI/II/I 3aJa4u,
CO3/1aBaTh OIHCAaHUs IPOrpaMM, HHCTPYKLHUHM II0 HX
HCIIOJIb30BAHUIO U OTYETHI 110 BBITOJHEHHBIM MTPOCKTHBIM
paboTam.

npPOBOOUMb (8 HECTIONCHBIX CAYUASX)
sepugurayuo (nposepky
HAOeXHCHOCMU U  CO2NACOBAHHOCMUL)
UCXOOHLIX OAHHBIX U  BAAUOAUUIO
(nposepky docmosepHocmu)
pe3yremamos HAMYpHBIX u
KOMNbIOMEPHbIX IKCNEPUMEHIOB.

HNudopmannonHas 6e30MaCHOCTH

NPUMEHATh Ha TIPaKTHKE MPUHIUMNBI  O0eCreueHUs
WHQOPMAIMOHHON 0e301acHOCTH, CIIOCOOBI M CpEICTBa
obecrieueHns] HA/IEKHOTO (DYHKIMOHHPOBAHUS CPEACTB
UKT; cobmomate mnpu pabore B CETH  HOPMBEI
WHQOPMAIMOHHONH OSTHKKM W TmpaBa (B TOM 4HCIE
aBTOPCKHE TIpaBa);

NPOEKTHPOBaTh  COOCTBEHHOE  aBTOMAaTHU3MPOBAHHOE
MECTO; CJIEAOBaTh OCHOBaM 0€30MacHON M SKOHOMHUYHOM
paboThl C KOMITLIOTEpAMH H MOOWJIBHBIMH YCTPOHCTBAMHU;
coOoaTh CaHUTAPHO-TUTMEHUYECKUE TPEeOOBaHUS TPH
paboTe 3a mepcoHaIbHBIM KOMITBIOTEPOM B COOTBETCTBUHU
¢ HopMmamu feficTByronux CanlluH.

cob0dams OCHOBHbIE npaeoesvle U

amuyeckue HOpMbL 6
uHgopMayuoHHo cghepe
desamenbHOCmU.

Cucrembl HCKYCCTBCHHOI'O HHTCJVICKTA U MAILIMHHOE oﬁyqelme

IIOHUMATh METOJAbI MAIIMHHOI'O 06y11eH1/1;[;
AHAJIN3UPOBATDH NIOHATHUC «I/ICKyCCTBeHHHﬁ HUHTCIIICKT».

UCNOML306ANMb MEMOObl MAUUHHO20
oOyuenus npu aHaiuze OAHHBIX,
UCNOML306aMb  NPEOCMAsIeHUe O
npobreme Xxpawenuss u obpabomru
OONLUUX OAHHDBIX.

COAEPKAHUE YYEBHOI'O ITPEIMETA




AJTOPUTMBI M 3JIEMEHTHI NPOrPAMMHPOBAHMS

AJITOPUTMBI M CTPYKTYPBI JaHHBIX

ANTOPUTMBI  JTUHEHHON (OZHOMPOXOAHOW) 00pabOTKM TOCIEAOBATEILHOCTH dYHCEd 0€3 HWCIOJIb30BAHMS
JIOTIOJIHUTENIBHOM TMaMATH, 3aBHUCSIIEH OT AJUHBI IOCIENOBAaTEIbHOCTH (BBIYMCICHHE MaKCHUMyMa, CYMMBI,
JUHEHHBIA MOUCK H T.m.). OOpaboTKa 3JIEMEHTOB IOCIEI0BATEIBHOCTH, YAOBICTBOPSIOMINX OMNpPEACICHHOMY
YCIIOBUIO (BBIYHCIICHNE CYMMBI 33IaHHBIX 3JIEMEHTOB, IX MAKCUMyMa H T.IL.).

Anroput™bel 00pabOTKM MaccHBOB. IIpuMepbl: mepecTaHOBKa 3JIE€MEHTOB JAaHHOTO OJHOMEPHOTO MacCHuBa B
00paTHOM MOPSIKE; UUKIMIECKUN CABHUT SJIEMEHTOB MAaCCHBA; 3aIllOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccuBa MO
3aJJaHHBIM TIPaBHUJIAM; TIOWCK JJIEMEHTa B ABYMEPHOM MACCHBE; BBIYHCICHHE MaKCHMyMa M CYMMBI JJIEMEHTOB
JByMEPHOTO MacCHUBa. Bcmaska u yodnieHue 371eMeHmos 8 MAccuse.

PexkypcuBHbBIE anropuTMBbI, B YACTHOCTH: HAXO)KJE€HHE HAaTypajJbHOW M LIEJIOW CTENEHH 3aJaHHOIO HEHYJEBOrO
BEHIECTBEHHOTO  YHCIIA;  BBIYHCICHWE  (aKTOPHANIOB;  BBIYHMCICHHE N-TO  DJJEMEHTa  peKyppeHTHOI
MoCIeI0BaTENbHOCTH (Hampumep, nocienoBarensHocTH Gubonayun). [locTpoeHne n aHamu3 JgepeBa peKypCHBHBIX
BBI30BOB. BO3MOXHOCTD 3aiicy peKypCHBHBIX alITOPUTMOB 0€3 SIBHOT'O MCIIOJIb30BaHUS PEKYPCHH.

CopTHupoBKa OTHOMEPHBIX MaccuBOB. KBagpaTHUHbIE aNrOpUTMBI COPTUPOBKH (TIPUMEP: COPTHPOBKA My3BIPHKOM).
CrnusiHEE TBYX OTCOPTHPOBAHHBIX MACCHBOB B OJIMH 0€3 NCIOIE30BAaHUS COPTUPOBKL.

ANTOpPUTMBI aHaJ¥3a OTCOPTHUPOBAHHBIX MAaCCHBOB. PexypcuBHas peanm3aliuisi COPTHPOBKH MacCHBa Ha OCHOBE
CIIUSTHHSA ABYX €r0 OTCOPTHPOBAaHHBIX (hParMEHTOB.

ANTOpPUTMBI aHallM3a CHMBOJIBHBIX CTPOK, B TOM YHCIIE: TOJICYET KOJMYECTBA MOSIBIEHHH CHMBOJA B CTPOKE,;
pa3z0OmeHre CTPOKH Ha CJoBa MO MPOOEThHBIM CHMBOIIAM; TOUCK TOACTPOKH BHYTPH JAHHOH CTPOKH; 3aMeHa
HaWJICHHOU MOJCTPOKH Ha APYTYIO CTPOKY.

[TocTpoenue rpaduka GpyHKINHU, 3a1aHHON (HOPMYIIOH, TPOrpaMMOii WK TaOIUIICH 3HAYCHH.

ANTOpUTMBI TIPHOIMKEHHOTO PElIeHHs] YpaBHEHHI Ha JaHHOM OTpPE3Ke, HallpuMep, METOJOM ENeHUS OTpe3Ka
normosiamM. AJTOPUTMBI TPHONMKEHHOTO BBIYMCICHHUS UIMH W IUIOINAAel, B TOM 4HCJe: NpPUOIIKEHHOE
BBIYUCIICHUE JJIMHBI IJIOCKOW KPHBOM IyTeM ammpoKCHUMAaIlUM e¢ JIOMAaHOW; MPHUOIMKEHHBIH MOJCYET METOA0M
Tpamenuid Iiomanu mona rpadukoM (yHKIUH, 3amaHHOW (popmyrol, mporpaMMoil WM TabmuIEed 3HaYeHUH.
Ipubnusicennoe sviyucienue niowaou gueypst memooom Moume-Kapno. I[locmpoenue mpaekmopuii, 3a0aHHbIX
pasHocmHviMu - cxemamu. Pewenue 3adauw  onmumusayuu. Aneopummvl  GbIMUCIUMENTLHOU — 2e0Mempuu.
Beposamuocmuvie ancopummboi.

CoxpaHeHHe U HCTIOJIb30BaHUE MPOMEKYTOUHBIX Pe3yIbTaToB. MEeTO | TMHAMHYECKOTO ITPOrpaMMHUPOBAHUS.
[IpencraBienue o CTpyKTypax JaHHBIX. [IpUMepsI: CIIMCKH, CTIOBAPH, JIEPEBbs, OUepean. Xou-mabauybl.

SA3BIKN POrpaMMMPOBAHUSA

[Monamporpammer (iponieypsl, dyakiwn). [lapameTpsr moamporpamm. PekypcuBHbIe ponieAypsl M PyHKINH.
Jloruueckue nepemenHble. CUMBOJIBHBIE M CTPOKOBBIE MepeMeHHbIe. Oniepaliuy HajJl CTPOKaMHU.

JIBymMepHBIe MaccHuBbI (MaTpULbl). MHO2OMEpHbIE MACCUBHI.

Cpencra paboTHI ¢ JaHHBIMH BO BHEITHEH maMsaTu. Daiiibl.

[MonpoOHOE 3HAKOMCTBO C OJHWUM W3 YHHBEPCAIBHBIX TPONETYPHBIX S3BIKOB IPOTPAMMUPOBAHUS. 3alvcCh
QITOPUTMHYECKMX KOHCTPYKIMH W CTPYKTYp JaHHBIX B BBIOpaHHOM si3blke TNporpammupoBanus. O0630p
MPOLIEAYPHBIX S3BIKOB IPOTPAMMHUPOBAHUSI.

Ilpedcmasnenue o cunmaxcuce u cemManmuke A3blKa NPOSPAMMUPOBAHUSL.

THonamue 0 HenpoyeOdypHbIX AZBIKAX NPOSPAMMUPOBAHUS U nAPAOUSMAX NpozpamMmuposanus. Mzyuenue emopoeo
A3bIKA NPOSPAMMUPOBAHUSL.

PaszpaboTka nporpamm

Oransl peleHus 3a/1a4 Ha KOMIIbIOTEpE.

CrpykTypHOE TiporpammupoBanue. [IpoBepka ycioBrs BBITTOJTHEHHS UK A0 Hadajia BBHITOJHEHHS Tella MUKIIA U
oCJIe BBIITOJIHEHUS TeJa LIMKJIA: TOCTYCIOBHE U NpeaycaoBye Lukia. IHBapHaHT UKIIa.

MeToabl IPOEKTUPOBAHUS MTPOTPAMM «CBEPXY BHM3» U «CHU3Y BBepx». Pa3zpaboTka mporpamm, MCIOJIB3YIOIINX
MTOATIPOTPaMMBI.

Bubnuorexu moanmporpaMM 1 UX UCIOJIL30BAHHUE.

WnterpupoBanHas cpena pa3pabOTKHU MPOrpaMMbl Ha BRIOPaHHOM sI3bIKE NporpaMmupoBanusi. [loiabp3oBaTenbckuii
nHTepdelic HHTErPUPOBAHHOM CPe/Ibl Pa3padOTKH IIPOrpamMMm.

HNndopmannsa n uHPopMaIHOHHBIE pouecchl. JlaHHbIe

CrniocoObl TipeAcTaBlieHHUs] AaHHBIX. Pa3nmuuus B NMpeICTaBICHWW NAHHBIX, MPEJHA3HAYEHHBIX IJIi XpaHEHHS H
06p2160TKI/I B aBTOMAaTU3UPOBAHHBIX KOMIIBIOTCPHBIX CUCTEMAX U MPECAHA3SHAUYCHHBIX JIA BOCIIPUATHA YCIIOBEKOM.
JduckpeTrHble 00bEKTHI

Pemienue anropuTMUUECKUX 3a/ad, CBS3aHHBIX C aHAIN30M IpadoB (IpUMEPHI: OCTPOCHHS ONTUMAIBHOTO MYTH
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MEXJy BEpIIMHAMU OPUCHTHPOBAHHOTO AIUKIMYECKOrO Tpada; OmpeAcNicHUs KOJIMYSCTBA PAa3IUYHBIX ITyTCH
MEXKTy BEpITHHAMH).

O06xox y310B AepeBa B TIIyOUHY. YnopaooueHHbie Oepesbsi (Oepedbs, 8 KOMOPbIX YROPA0oUeHbl pedpa, 8bixo0aujue
U3 00HO20 V314).

Hcnonp3oBanue AepeBhEB IMPH PEUICHUHM AITOPUTMUYECKUX 3aaad (IPUMEpBI: aHaiu3 pPadOThl PEKYPCHBHBIX
ITOPUTMOB, pa30op apu(PMETHUSCKUX M JIOTHUECKUX BhIpaxkeHWi). bruHapHoe aepeBo. Hcnoavzosanue depesvbes
npu xpanenuu Oanmvix. Vicmonb3oBaHue rpad)oB, JEpEBHEB, CIUCKOB MpPU OMUCAHHU OOBEKTOB M IPOLECCOB
OKpY Karolero Mupa.

MartemaTuveckue 0OCHOBbI HH(POPMATUKH

Texkersl U kogupoBanue. Ilepenaya naHHBIX

3HaKH, CHTHAIBI ¥ CHMBOJIBL. 3HAKOBBIE CHICTEMBI.

PaBHOMepHBIE W HepaBHOMepHBIe Kozbl. llpedukcHbie kompl. YcmoBue ®Pano. Obpammuoe ycrnogue DaHo.
AJTOpUTMBI JEKOAUPOBAHUS MIPU MCIIOIB30BAaHUH MPEPUKCHBIX KOTOB.

CxaTue JaHHBIX. YUYeT YaCTOTHOCTH CHMBOJIOB MPU BBIOOPE HEPABHOMEPHOTO Kojaa. OnmumansHoe KoOupogaHue
Xaggmana. VicnonpzoBaHHe MPOrpaMM-apxXuBaTopoB. Areopumm LZW.

[Iepenaya nanHbIX. MICTOUHMK, DPUEMHUK, KaHAJT CBSI3H, CUTHAL, KOAUPYIOLIEE U NEKOJUPYIOILEe yCTPOCTRa.
Ilponycknasa cnocobnocme u nomexozawjuujeHHocms Kauana ceéasu. Koouposanue coobwenuti 6 coépemenHvix
cpedcmeax nepeoayu OaHHbIX.

Hckaxenne nahopMaIuy npu rnepeaade 1mo KaHaiaMm cBsizu. Kombl ¢ BO3MOXKHOCTBIO OOHAPYKEHUS U UCIIPABICHUS
OIIMOOK.

Cnocobut 3awumel ungopmayuu, nepedagaemoll no Kanaiam ceéazu. Kpunmozpagus (arecopummel wugposanus,).
Cmezanozpadghus.

Cucrembl cUnciIeHUs

CBoiicTBa MO3UIIMOHHON 3alTUCH YUCIIA: KOJMYECTBO HU(P B 3alHCH, NPU3HAK JACTUMOCTH YHCIa Ha OCHOBaHHE
CHUCTEMBbI CUUCIICHHUSL.

AnTopuT™M TIepeBOAa NECATHYHOW 3allMCH YHCIa B 3aIUCh B IO3WIIMOHHON CHCTEME C 3aJaHHBIM OCHOBaHHUEM.
AJTOpUTMBI TIOCTPOCHHS 3alMCH 4YHUCJa B IO3ULMOHHON CHCTeME CYHCICHHS C 3aJaHHBIM OCHOBaHHEM H
BBIYMCIICHHS YUCa IO CTPOKE, COAEPIKAILEH 3alliCh 3TOT0 YUCIIa B MO3ULMOHHON CUCTEME CUHUCIICHUS C 3aJaHHBIM
OCHOBAaHHEM.

ApudmeTnyeckue ASHCTBUS B MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUS.

Kpamxas u pazeepmymas ¢popma sanucu cmewlanHvlx ducen 8 NOUYUOHHBIX cucmemax cuucienus. Ilepeeoo
CMEWAHHO20 YUCTA 8 NOSUYUOHHYIO CUCHEM) CHUCTEHUSL C 3A0AHHbIM OCHOBAHUEM.

Ilpeocmasnenue yenvix u 6elecmeeHHbIX Yucen 8 namsmu komnviomepa. Komnviomeprnas apugpmemuxa.
JJieMeHThl KOMOUHATOPUKH, TEOPHH MHOKECTB M MaTeMaTHYeCKOH JIOTUKH

Oneparuy «UMILUTAKALNS», «IKBUBAICHIUMY. Jlormueckne QyHKINN.

3aKoHBI aNTeOphl JIOTUKA. DKBUBAJICHTHBIE IPE00pa30BaHUs JIOTHIECKUX BhIpakeHUH. Jlorndyeckne ypaBHEHHS.
[TocTpoeHue JIOTMYECKOro BhIpaXKEHHS C JAHHOM Ta0JMIlel MCTUHHOCTH. J[M3bIOHKTHBHAs HOpMayibHas (opMma.
Kounwvronkmuenas nopmanvnas gpopma.

Jloruveckue aeMeHTh KOMITBIOTEPOB. [locTpoeHne cxem u3 0a30BbIX JIOTHYECKUX DIIEMEHTOB.

JIMCKpeTHBIE UTPBI IBYX UTPOKOB C MOJTHOM HH(pOpMalnei. BIMTphIlIHbIE CTpaTeruy.

AnmnapaTHoe U MPOorpaMMHoOe o0ecriedeHne KOMIbIOTEPa

AmnmnapaTtHoe o0OecriedeHne KOMIbIOTepoB. [lepcoHanbHBINH KOMITBIOTED.

MHoronpoueccopHsie cucteMbl. Cynepromnviomepsvl. Pacnpedenenuvie ebiuucaumenshsvie cucmemsl u 06pabomra
oonvuux oanHvix. MoOMITbHBIE IIM(POBBIC YCTPOICTBA U MX POJIb B KOMMYHHKAIUSAX. Bcmpoentbie KOMNbIOMeEPD.
Muxporxonmponnepvl. Pobomuszuposanuvie npouzgoocmsa.

CooTBercTBHE KOHMOUTYpalMd KOMIBIOTEpA peIlIacMbIM  3aJadaM. [eHJEHIMW PAa3BUTUS  alIapaTHOTO
obecriedeHus] KOMIIBIOTEPOB.

[Iporpammuoe obecreuenne (I10) KOMITBIOTEPOB W KOMIBIOTEPHBIX cucTeM. Kiaccudwukarus mporpaMMHOTO
obecrieueHusi. MHoroobpasue onepauuoHHbIX cucTeM, X (QyHkouu. [IporpammHoe obecrieueHHEe MOOHMIIBHBIX
YCTPOKCTB.

Mooenv ungopmayuonnoii cucmemol «knueHm—cepsep». Pacnpedenenuvie Mooenu nocmpoenus UH@GOPMAyUOHHbIX
cucmem. Hcnonvzosanue 001auHbIX MexHOA02UL 00PAOOMKU OAHHBIX 8 KDYNHBIX UHMDOPMAYUOHHBIX CUCHEMAX.
WHcTannsauus 1 IeMHCTAIUIALMS IPOrpaMMHOro obecnieueHust. CucmemHoe aoMUHUCmMpuposanue.

TenneHuu pa3BUTHSI KOMIIBIOTEPOB. K8aHMOBblE 8bIUUCIEHUS.

Texnuka Oe30macHOCTH W TpaBWiIa pabOThl Ha KOMIIbIOTepe. | MrueHa, SproHOMHUKa, pecypcocOepexeHue,
TEXHOJIOTHUECKHE TpeOOBaHMsI MpH OSKCIUTyaTalldd KOMIBIOTEPHOTO pabodero wmecra. [lpoexmuposanue
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ABMOMAMUIUPOBAHHO20 PAOOUE20 MeCa 8 COOMBEMCMEUN C YeNAMU €20 UCHONbI0BAHUSL.
Tpumenenue cneyuanu3zupo8anHvix npocpamm 01s obecneuenust cmabunvhol pabomol cpeocms UKT. Texnonoeus
nposedenus npogurakmudeckux pabom nao cpeocmeamu UKT: ouaenocmuka neucnpagnocmell.

IToaroroBKka TeKCTOB M J€MOHCTPAIMOHHBIX MATEPHAJIOB

TexHomornn CcO3MaHUS TEKCTOBBIX ITOKYMEHTOB. BcTaBka Tpadmdueckmx 00BEeKTOB, Tabmuil. Mcronp3oBaHue
TOTOBBIX MIA0JIOHOB U CO3JaHHE COOCTBEHHBIX.

Cpencrsa noucka u 3ameHbl. CucTeMbl npoBepku opdorpaduu u rpammaTiku. Hymepanus crpanun. Pa3paborka
THUIEPTEKCTOBOTO OKYMEHTa: ONpeAeNieHHe CTPYKTYphl TOKYMEHTa, aBTOMAaTHYEeCKOoe (OPMHpPOBAHHE CIHCKA
WUTFOCTPAIMHA, CHOCOK M ITUTAaT, CIHCKAa HCIOJB3YEeMOH JITepaTypsl U Tabmuil. bubiamorpadudeckoe omucaHue
JoKkyMeHTOB. KosekTuBHas padoTa ¢ JoKyMeHTaMu. PelieH3upoBaHue TEKCTa.

CpencTsa co3TaHus ¥ pEIAKTHPOBAHMS MATEMATHIECKUX TEKCTOB.

TexHuueckue cpeAcTBa BBoJa TeKcTa. Pacmo3HaBaHue Tekcta. Pacnosmaeanue ycmmou peuyu. Komnwviomepnas
sepcmra mexcma. Hacmonvno-uzoamenvckue cucmemul.

IMoaroToBKAa M BHINOJHEHHE HCCIEI0BATE]bCKOI0 MPOEKTA

TexHOJIOTHsT BBIMOIHEHHS HCCICIOBATEIbCKOrO MPOEKTAa: MOCTAHOBKA 3a/1a4d, BHIOOP METOJOB HCCIICIOBAHHMS,
COCTaBJICHHE TIPOEKTA U IIaHa paboT, MOATOTOBKA HCXOMHBIX JAHHBIX, TPOBEIACHHE UCCIIeTOBAHUS, (HOPMYITHPOBKA
BBIBOJIOB, ITOJATOTOBKA oT4yeTa. Bepubukamus (mpoBepKa HaIeKHOCTH U COTJIACOBAHHOCTH) UCXOIHBIX TaHHBIX U
BastIaIMs (MpoOBEPKa JOCTOBEPHOCTH) PE3YJIbTATOB HCCIICIOBAHMS.

Cratuctuueckas 00padborka qaHHbIX. OOpaboTKa pe3yJIbTaTOB AKCIIEPUMEHTA.

PaGora B uH(pOpMaLTHUOHHOM NPOCTPAHCTBE

KomnbloTepusie ceTn

ITpuHIMIIEI TOCTPOEHUSI KOMIIBIOTEPHBIX CETEH. Annapammvie KOMNOHEHMbl KOMNbIOmepHbIX cemel. 1Ipogoonvie u

becnposoOuvie  meneKkOMMYyHUKayuouHvle  Kananvl.  CeTeBble  NPOTOKOJBI.  [IpMHLUIBI ~ MEXCETEeBOro

B3auMogeicTBusl. CeTeBble ONEpalMOHHbIE CUCTEMBI. 3a0ayu CUCMEMHO20 AOMUHUCIPUPOBAHUS KOMNBIOMEPOS U

KOMNbIOMEPHBIX Cemel.

Wnrepuer. Anpecarus B cetu Muarteprer (IP-agpeca, macku moaceTn). Cuctema JOMEHHBIX HMEH.

Texnonorna WWW. bpaysepsl.

HesaTeabHocTsb B ceTn UHTepHET

Pacmmpennstit monck nHopmanyu B cetu MuTepHeT. Mcnonb3oBaHue S36IKOB TOCTPOCHUS 3aIPOCOB.

Hpyrue Buapl nesitenbHoctd B cetd VHTepHer. CepBuchl VHTepHera. ['eonokanmoHHBIE CEPBHCHI PEaIbHOTO

BpeMeHH (JIoKanusi MOOWIIBHBIX Telle()OHOB, ONpe/IeiieHUue 3arpyKEHHOCTH aBTOMAarucTpalieil W T.11.); HHTEpPHET-

TOPTOBJIST; OPOHUPOBAHUE OMIICTOB ¥ TOCTHHUII U T.1. OONavHbIe BEPCUH MPUKIIATHBIX TPOTPAMMHBIX CHCTEM.
HoBble BO3MOXHOCTM W TNEpCIEKTUBBI pa3BuTHs VHTepHeTa: MOOMIBHOCTH, OOJAUHBIE TEXHOJIOTHH,

BUPTYyaJHM3aLus, COUANbHBIE CEPBUCHI, NOCTYIHOCTb. TexHnonocuu «HMumepnema eewetiy. Paseumue mexnonozuil

pacnpeoeieHHblX 8bIUUCIeHU.

HNudpopmanuonHasi 6€30MaACHOCTH

CpencrBa 3amutbl WHQOpMalMM B aBTOMAaTH3UPOBAaHHBIX HH(opManmoHHbIX cuctemMax (AUC),
KOMITBIOTEPHBIX CETSX M KoMmmbtoTepax. OOmme mnpobiieMbl 3amuThl WHPOPMAIMU U MHOOPMAIMOHHOM
6e3onacHocty AWMC. KommbroTepHble BHpPYCHl M BPEIOHOCHBIE Nporpammbl. lcmonb3oBaHue aHTHBHPYCHBIX
CPEACTB.

OneKTpoHHasT TOIMNHCh, CepTU(UINPOBAHHBIE CAWTHl W JOKYMEHTHL. I[IpaBoBble HOPMBI HCHOIB30BAHHA
KOMIIBIOTEPHBIX TporpaMM Hu pabotel B Mureprere. 3akonomatensctBo P® B obmactu mporpamMMHOTO
obecrieyeHusl.

TexHOTeHHBIE W YKOHOMHUYECKHE YTIpo3bl, cBs3aHHble ¢ ucrnonb3oBaHneM WMKT. IlpaBoBoe obecrneuenue
WHPOPMAITUOHHON O€30MaCHOCTH.

Nudpopmanus u nHpopMannoHHbIe npouecchl. [aHHbIe

Cucrembl. KoMITIOHEHTHI CHCTEMBI M HMX B3aumojeiicTBue. MHPOpMalMOHHOE B3aMMOJCHCTBHE B CHUCTEME,
ympaBieHue. Pa3oMKHyTble MW 3aMKHYTBIE CHUCTEMBbI YIpaBieHUs. Mamemamuyeckoe U KOMNbIOMEPHOE
MOOenUposanue cucmem ynpasieHus.

AJITOPUTMBI M 3JIEMEHTHI IPOrPAMMUPOBAHUSA

AJITOPUTMBI H CTPYKTYPBbI JAHHBIX

ANTOPUTMBI HUCCIICZIOBAHUS 3JCMEHTAPHBIX (DYHKIUA, B YACTHOCTH — TOYHOTO W TMPUOIMKCHHOTO PEIICHUS
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KBaJpaTHOTO YpaBHEHHS C UEIbIMH U BEIIECTBEHHBIMH KO3()(UIMEHTaMH, ONpEAENCHUS HSKCTPEMYyMOB
KBaJpaTUYHON (PYHKIMH Ha OTPE3KE.

ANropuTMBI aHaJIM3a U MPeoOpa30BaHUs 3alIUCEH YHCEIl B IO3ULIMOHHOM CUCTEME CUMCIICHUSI.

AJNTOpUTMBI, CBSI3aHHBIE C ACITMMOCTBIO LENbIX uucen. AnroputMm EBknuaa s ompenenenuss HOJZ nByx
HaATYpalbHBIX YUCE.

ANropuTMBl aHaJIM3a CUMBOJIBHBIX CTPOK, B TOM HYHCIIE: IOACYET KOJIMYECTBA IOSBICHUII CHMBOJIA B CTpPOKE;
pa3OueHre CTPOKM Ha CJIOBa MO MPOOETbHBIM CHMBOJIAM; IMOWCK IMOJACTPOKH BHYTPH IaHHOW CTPOKH; 3aMeHa
HalIeHHOH MOJICTPOKH Ha APYTYIO CTPOKY.

[Toctpoenue rpaduka GyHKINH, 337aHHOHN (HOPMYIIOH, TpOrpaMMOii Wi TaOIUIIeH 3HAYCHHH.

ANroputMbl NpUOIMKEHHOTO PELICHUS YPAaBHEHHMH Ha JaHHOM OTpE3Ke, HApUMEp, METOAOM [ENICHHUsS OTpe3Ka
nomosiamM. AJTOPUTMBI NPHOMMKEHHOTO BBIYMCIEHHS [UIMH W IUIOINAAeH, B TOM 4YHCIe: NpUOIIKEHHOE
BBIYUCJICHUE AJIHMHBI IJIOCKOW KPHUBOM ITyTe€M anlpoOKCHUMAaLMHM €€ JIOMAaHOW; MPUOIMKEHHBIH HOACYET METOAOM
Tpamenuyd Iiomaau mona rpadukoM (GYHKIHH, 3aJaHHOW (OpMYIIOi, mporpaMMoil wiu TaOIMUIed 3HauYeHHI.
Ipubnusicennoe gviyucaenue naowaou gueypovl memooom Moume-Kapno. [locmpoenue mpaexmopuii, 3a0anubix
pasHocmuuiMu  cxemamu. Pewenue 3adau  onmumuzayuu. Aneopummosl  8bIYUCTUMENbHOU — 2e0MempUll.
Beposmuocmuuie aneopummul.

CoxpaHeHHE U NCIIOIBb30BaHUE IPOMEKYTOUHBIX PE3YyIbTaTOB. MeTo JUHAMHUYECKOTO IPOTrPaMMHUPOBAHHUSL.
[IpencraBienue o CTpyKTypax JaHHBIX. [IpuMepsI: CIIMCKH, CTIOBApH, IEPEBbs, OUepean. Xou-mabauybl.

S3bIkM NPOrpaMMHPOBAHMS

[omnporpammsl (pouenypsl, Gyaxuun). [lapamerpsl nognporpamm. PexypcuBHblie mpoueaypsl 1 GyHKLIUH.
Jlornueckue nepemenHble. CUMBOJIBHBIE M CTPOKOBBIE NepeMeHHble. Onepaliui Hajl CTPOKAMH.

JBymMepHBIE MacCUBBI (MATPUILIB). MHO2OMEPHBIE MACCUBYL.

Cpencra paboThI ¢ JAHHBIMH BO BHEITHEH maMsaTu. Daitibl.

[MogpoOHOE 3HAKOMCTBO C OJHUM U3 YHHBEPCAIBbHBIX MPOLCAYPHBIX SI3BIKOB NPOTPaMMHUpPOBAaHUS. 3amuch
AITOPUTMHYECKUX KOHCTPYKLIMH W CTPYKTYp JAaHHBIX B BBIOpaHHOM s3bIke NporpammupoBanus. O030p
MPOLIEIYPHBIX SI3BIKOB IPOrPaMMUPOBAHHUS.

IIpeocmasnenue o cunmaxcuce u ceManmuxe sA36lka npoSPAMMUPOSAHUs.

Tonusmue o0 nenpoyeOypHbIX A3bIKAX NPOSPAMMUPOBAHUSL U NAPAOUSMAX NPOSpaMMuposanus. HMzyuenue emopozo
A3bIKA NPOSPAMMUPOBAHUSL.

Pa3pabotka nporpamm

WnterpupoBanHas cpefa pa3pabOTKH MPOrpaMMbl Ha BEIOPaHHOM SI3BIKE MPOrpaMMUpoBaHusi. [101p30BaTENBCKUIA
WHTEpQeiic HHTErPUPOBAHHON cpeJibl pa3padOTKU MPOrpaMM.

[lonsstTne 00 OOBEKTHO-OPHEHTHPOBAHHOM mporpammupoBaHuu. OOBEKTBI M KJIaccel. HMuxancynayus,
Hacnedosanue, noaumopgusm. Cpenpl ObICTpoil pa3paboTku mporpamm. ['paduyeckoe NPOEKTUPOBAHUE
unTepdetica noip3opareis. Mcnonp3oBaHue Moaysiel (KOMIIOHEHTOR) ITPH pa3pabOTKe Mporpamm.

DJIeMEeHThI TEOPUH AJTTOPUTMOB

dopmanuzaius mOHATUS anropuTMma. MammHa TelopuHra — TpuUMep a0CTPaKTHOW — yHHUBEPCAIBHOM
BbIUMCIUTENBHON Moaenu. Tezuc Uépua—TbropuHra.

Jpyeue yHueepcanvhvie @viuucaumenvivie modeau (npumep: mawuna Ilocma). Yuusepcanvhulii ancopumm.
Buiuucaumvie u nesvruucaumvle ynkyuu. [lpobrema ocmanosku u ee Hepaspeuumocme.

Abcmpakmuvle YHUBEPCATbHBLE NOPOAHCOAIOWUE MOOETU (NPUMED. SPAMMAMUKU).

CnoXHOCTh BBIYMCIIEHHS: KOJIMYECTBO BHIIIOJTHEHHBIX ONEpallii, pa3Mep HCIOJIb3yEMOM MaMATH; X 3aBUCUMOCTD
OT pa3zMepa UCXOAHBIX AaHHBIX. CII0KHOCTH alropuT™Ma COpTUPOBKH cnusiHueM (MergeSort).

[Ipumeps! 3a7ad aHanM3a aarOPUTMOB: OMpEeieHHe BXOJHBIX JaHHBIX, P KOTOPBIX aJTOPUTM JaeT yKa3aHHBINA
pe3yibTaT; ONpeeiIeHre Pe3yIbTaTa aIropuT™Ma 0e3 ero MOJHOrO HOMIATOBOTO BRIITOJITHEHUSI.

Jloxazamenbcmeo npaguibHOCMU NPOSPAMM.

MaTtemaTu4yeckoe MoIeTHPOBaAHUE

[IpakTuueckass paboTa ¢ KOMITBIOTEPHOW MOJNENBIO 1O BEIOpaHHOW Teme. [IpoBeneHHE BBHIYMCIUTEIHLHOTO
JKCIIEpUMEHTA. AHAIN3 JTOCTOBEPHOCTH (MPaBIOTIO00MS) Pe3yIbTaTOB KOMITBIOTEPHOTO SKCIIEPUMEHTA.
[IpencraBnenne pe3ynbTaTOB MOJENHPOBAHWSA B BHJE, YIOOHOM IS BOCTIPHUATHS dYenoBekoM. I 'padudeckoe
MPEJICTaBICHUE TAHHBIX (CXEMBI, TAOIUIIBI, TPAPUKH).

[NocTpoeHne MaTeMaTHYeCKUX MOJIEINEH sl pEIIeHUs TPAaKTUISCKUX 3a7ad.

NmuranmonHoe MoaenupoBanue. Moodearuposanue cucmem macco8o2o 00CIYHCUBAHUSL.

Hcnonvzosanue Oouckpemuzayuu u YUCIEHHBIX MEMO008 6 MAmeMAmuyeckom MOOenUpPOSaHuu HenpepblGHbIX
npoyeccos. Ucnonvzoeanue cped UMUMAyUOHHOZ0 MOOEIUPOBAHUS (GUPMYATIbHBIX 1aOOpamopuil) 011 nPoseoeHus
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KOMNbIOMEPHO20 IKChepumenma 6 yuebHou deamenvHocmu. Komnviomepuuiili (6upmyanvHulil) U Mamepuaibubiil
npomomunvl uzdenus. Mcnonvzosanue yuyeOHbIX cUChem a8mMoMamu3uposaHHo20 NPOeKmMuUpoB8aHUsL.

ba3bl 1aHHBIX

[TonsTne u Ha3HadeHuwe Oa3bl maHHBIX (mamee — BJ). Kmaccudukanus BJl. Cuctemsr ynpaenenns Bl (CYB/).
Tabmumpl. 3amuck u mone. KimroueBoe mose. Tumbsl maHHBIX. 3ampoc. THITBEI 3ampocoB. 3ampockl ¢ mapaMeTpamu.
CoprupoBka. OunbTpanus. Beraucisemsie moss.

Dopmbl. Omuemei.

Mmuorotabmmansie bJ[. Cesa3u mexay Tadmumamu. Hopmanuzayus.

KomnbloTepusie ceTn

Be6-caiit. Ctpanuma. B3anMopeiicTBue BeO-cTpanuIlsl ¢ cepBepoM. SI3eik HTML. JlnHaMudeckue CTpaHHUIIbL.
Pazpabotka BeO-caiitoB. SI3pik HTML, xackamasie Tabmumpe! ctuieit (CSS). Junamuueckuti HTML. Pasmewenue
6eb-caumos. Ilonamue o cepgepHbix A3bIKAX NPOSPAMMUPOBAHUS.

CeteBoe xpaHeHre 1aHHbIX. OOIauHbIe CEPBUCHI.

NupopMainOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH M UX MCII0JIb30BAHNE IS AHAJIN3a JaHHBIX

PaGota ¢ aynnoBH3yaibHBIMHM JAHHBIMH

Texnnueckue cpencTBa BBoAa rpadudecknx m3oOpaxenwid. KaapupoBanme nzobpaxkeHuil. L[BeToBble mMozmemnu.
Koppekmus n3obpakenunii. Pabora ¢ MHOTOCIIORHBIMH H300paKCHHISIMH.

Pabota ¢ BekTopHBIMU rpaduueckumu o0bekTaMu. [ pynmupoBka u TpanchopMaius 00 bEKTOB.

TexHoyOrnM BBOJIa U 00PaO0OTKU 3BYKOBOW U BUACOMH(OPMALIHH.

Texunonozuu yugpoeozo Mooeruposanus U RPoeKmupo8anus Hoguix uzdenuu. Cucmemvl A8MOMAMUIUPOBAHHO2O
npoexmuposanus. Paspabomxa npocmetiwux yepmedgiceti Oemanell U Y3108 C UCHOIb30BAHUEM HPUMUTNUBOS
cucmemMbvl asMoMamu3UpPOBAHHO20 NPOEKMuUposanus. A0dumuenvle mexvonrozuu (3D-neuamy).

JJIeKTPOHHbIE (IMHAMHYECKHE) TAOTUIbI

TexHomorus o00paOOTKH YHCIOBOM uWHGpopManuu. BBom © pegakTHpOBaHWE MaHHBIX. ABTO3aIOJHEHUE.
dopmatupoBanue siueek. CtangapTHble GyHKIUU. Busl ccbiiok B hopmynax. OuinbTpanus U COpTHPOBKA AaHHBIX
B quarma3one i Tadnume. KomnektuHast pabota ¢ JaHHBIMUA. [l00Ka0UeHUe K BHEWHUM OAHHBIM U UX UMNOP.
Pemenre BEIMUCIUTENBHBIX 33129 U3 PA3INYHBIX MTPEIMETHBIX 00JIacTel.

KomnsroTepHble cpesicTBa npeACcTaBiIeHNS U aHAM3a JaHHBIX. Busyanuzaius 1aHHBIX.

JAuckperusanus

WM3mepenust u guckperusauus. YacTtoTa W pa3psOHOCTh HU3MEPEHUH. YHUBEPCAIBHOCTh JIHUCKPETHOTO
npeacTaBiIeHus] HHPOPMAIIHH.

JluckpeTHOE TMpEeACTaBICHHE 3BYKOBBIX JaHHBIX. MHOTrOKaHalbHAas 3amuch. Pazmep aiina, MomydeHHOTo B
pe3yibTaTe 3aluCH 3BYKa.

JluckpeTHOE TIpeICTaBIeHHue CTATUIECKON 1 TMHAMIYeCKO! Trpaduieckoil nHpopManuu.

Corcamue 0aHHbIX NPU XPAHEHUU 2pAPUUECKOll U 36YKOBON UHpopMayuu.

ConnanbHasi HHpopMaTHKa

ComnpanbHble CETH — OpraHu3alisl KOJUIEKTUBHOTO B3aMOICHCTBHS U 0OMeHa JaHHBIMU. [IpobiiemMa moIMHHOCTH
noiydeHHoW WHpopMamu. [ ocyoapcmeenivie 2NeKMpOHHble Cepsuchl U ycayeu. MoOWIbHBIE MPHIOKCHUS.
OtkpeiThie  OOpa3oBarenbHble pecypebl. WMudopmanuonnas KynbTypa. HWH(popMannoHHBIE NPOCTPAHCTBA
KOJIJIEKTUBHOTO B3auMoaencTBusa. CeTeBOM STHKET: IpaBuiia MOBeIeHH B KHOEPIIPOCTPAHCTBE.

Cmanoapmuzayus u cmanoapmol 6 cgepe ungopmamuxu u UKT OoxomnviomepHoi 9pvl (3anuch uucel,
anghasumos HAYUOHATLHLIX A3LIKOS, OUOIUOMEUHO20 U U0AMENLCKO20 0eld U Op.) U KOMNLIOMEPHOU IPbl (A3bIKU
NPOSPAMMUPOBANUSL).

Cucmempl UCKYCCHBEHHO20 UHMENNEKINA U MAUWUHHOE 00yUeHUe

Mawunnoe obyuenue — peuwienue 3a0au pacnosHaéanus, Kiaccugukayuu u npeockasanus. Hckyccmeenmnwlii
unmennexm. AHaIu3 OAHHBIX ¢ NPUMEHEHUEM MeMOo008 MAUUHHO20 00YYeHUs. DKCnepmuble U peKOMeHOamenbHble
cucmembi.

Bonvwue oaunvie 6 npupode u mexuuxe (2eHOMHble OaHHble, pe3VIbMAmMbl QUIUYECKUX IKCHEPUMEHMOS,
unmepHem-0anuvle, 8 YACMHOCU OaHHble COYUANbHBIX cemell). TexHonozuu ux 06pabomxky u XpaHeHus.

TEMATUYECKOE INIAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJMMBbIX HA OCBOEHHUE KAXKJIOM TEMbI
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Ne Ha3Banmne TemMbl KosmgecTBo
n/n 4ac0B
10 kJacc
1 Texnamnka 6e3omacHocTr. Opranu3anus pabodyero Mecra. 1
2 | AITopuTMBI U 3JIEMEHTBI IPOrpaMMHpOBaHus. PazpaboTka mporpamm. 52
S13pIKM IPOTrPaMMHUPOBAHHUSL.
3 | ANTOpUTMBI B 3IIEMEHTBI IPOTPAMMUPOBAHUS. AJITOPUTMBI PEIICHUS 12
BBIYMCITUTEIBHBIX 32]1a4.
4 Hudopmarnus v nHGopMaIoOHHBIE TPOLECCH 4
5 JluckpeTHbIe 00BEKTHI 4
6 Tekctel u KogupoBanue. Ilepenaya qaHHBIX 10
7 | Cucrembl CUNCTICHUS 13
8 | DiaeMeHTB MaTeMaTHIECKOH JOTUKH 10
9 AnmnapaTHoe ¥ IpOrpaMMHOE 00eCIIeYeHHE KOMIIbIOTEpa 12
10 | IloarotoBka TEKCTOB U IEMOHCTPAIMOHHBIX MATEpHAJIOB 8
11 | IloaroToBKa M BBINIOJIHEHUE HCCIIEIOBATEIHLCKOTO MPOSKTa 2
12 | KommproTepHBIE CETH 4
13 | HesarenbHocTh B ceTn iHTEpHET 4
14 | UudopmanmonHas 6€301aCHOCTh 4
11 kaace
1 Texaunka 6e3onacHocty. Oprannzaius pabodero Mecra. 1
2 Wudopmarus u nHboOpMaIpioHHbIe TIpoliecchl. JlaHHbIe. 10
3 | ANTOpUTMEBI B 3JIEMEHTBI IPOTPAMMHPOBAHUS. AJIITOPUTMBI B CTPYKTYPBI 30
JaHHBIX. Pa3paboTka mporpaMm.
4 | ANTOpPHUTMBI U 3JIEMEHTHI IPOTPAMMUPOBAHUS. DIIEMEHTHI TCOPUH 6.
AITOPUTMOB.
5 | ANTopuTMBI B 35IEMEHTHI TIporpaMmmupoBanust. OOBEKTHO- 15
OpPUEHTUPOBAHHOE MPOTrPaMMHUPOBaHUE.
6 MaTemaTHuecKoe MOJISITHPOBAHNE 12
7 Ba3e!r qa”HHBIX 16
8 Komnbrorepubie cetu. Coznanue Be0 — CaiiToB 18
9 Pabora ¢ ay1noBU3yaTbHBIMU JAHHBIMU 12
10 | DnekTpoHHbIC (JMHAMUYECKHIE) TAOTUIIBI 8
11 | Juckperuszanus 2
12 | DnemMeHTHl KOMOMHATOPHKH, TCOPUU MHOKECTB M MATEMAaTHUECKOH JIOTUKH 2
13 | ConmanbHas nHQOpMaTHKa 2
14 | CucreMbl HCKYCCTBEHHOTO UHTEIJIEKTAa U MAIMHHOE 00y4YeHHe 2
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