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COJAEPKAHME YYEBHOI'O IPEAMETA, KYPCA
DJIeMeHThI TeOPHH AJITOPUTMOB M SI3bIKH

NPOrpaMMHPOBAHUA
dopmanusanus NOHATUS alrOPUTMA.
[IpoGnema ocTaHOBKHM U €€ Hepa3zpemuMocTb. CII0KHOCTh BBIYMCICHUS: KOJMYECTBO BBIMOJHEHHBIX ONEpaluid, pa3Mep HCHOJIb3yeMOMN MaMATH; UX
3aBHCHUMOCTB OT pa3Mepa UCXOIHbIX JaHHBIX. CII0)KHOCTh alrOpUTMa.
S3piku nporpammupoBanusi. UHTerpupoBaHHas cpesia pa3pabOTKHU MPOrpaMMbl Ha BBIOPAHHOM si3bIke MporpammupoBanus. [lonb3oBarenbckuii
uHTepdelic NHTErPUPOBAHHOM Cpeibl pa3pabOTKU MPOrPAMM.
[TogpoOHOE 3HAKOMCTBO C OJJHUM M3 YHUBEPCATBHBIX MPOLEAYPHBIX A3bIKOB IPOrPAMMHUPOBAaHMS. 3alIUCh aITOPUTMUYECKUX KOHCTPYKIIUH U CTPYKTYP
JAHHBIX B BBIOPAHHOM sI3bIKe MporpammupoBanusi. O030p MpoleypHbIX S3bIKOB IPOTPaMMUPOBAHUS.
[IpencraBieHne 0 CHHTaKCHCE M CEMAaHTHUKE S13bIKAa IPOTPaMMHUPOBAHUS.
Pa3paboTtka nporpamm
Oransl pelieHus 3aad Ha KOMIBbIOTEPE.
CTpyKTypHOE IPOrpaMMHUpPOBaHHUE.
ITpuMeps! 3a1a4 aHaNKM3a AJITOPUTMOB: OIIPEEICHUE BXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM AA€T yKa3aHHbBIN pe3yabTaT; ONpeAeIeHNe pe3ybTara
aJIrOpUTMa 0€3 ero MOJHOIO MOIIArOBOIO BBIMOJIHEHHUS.



Jloka3aTenbCcTBO MPAaBUIBHOCTH IPOTPaMM.

OcHOBHbBIE AJITOPUTMHYECKHE KOHCTPYKHUH. JIMHEHHBI anroput™. YcClOBHBIM anroput™m. Jlornueckue mnepemeHHble. CIIOKHBIE YCIOBHS.
Bnoxennsie ycnosus. L{ukinmyeckre anroput™Mbl. LIUKIIBI ¢ IpeayciioBUEM, € IOCTYCIIOBUEM, C TAPAMETPOM.

[IpoBepka ycaoBHS BBIIIOJIHEHUS LIMKJIA 10 Hayajla BBIMOJIHEHMS TeJja KA U M0CJE BHIIOJHEHMS Tesla IUKJIa: MOCTYCIOBUE U MPEAYCI0BUE LM KIIA.
WNHBapuaHT HuKiIa.

AJITOPUTMBI HUCCIIEOBAHUS JIEMEHTApHBIX (YHKIHHA, B YACTHOCTH — TOYHOTO M MPUOJIMKEHHOTO PEHICHUS KBAJAPATHOTO YPAaBHEHHsS C LEIBIMH U
BEIIECTBEHHBIMHU KOA(PHUIIMEHTAMH, OTIPEICIICHUS SKCTPEMYMOB KBaIpaTUIHOW (DYHKIIMU Ha OTpPE3Ke.

ANropuTMBI aHaJIN3a U IPE0Opa30BaHUS 3aMKUCEN YNCEN B TO3UIIMOHHOM CHCTEME CUMCIICHHUSL.

ANropuTMBI, CBSI3aHHBIE C JEIMMOCTBIO 1eNbIX uncen. Anroput™ EBkinuaa ans onpenenenus HOJl aAByx HaTypaiabHBIX YHCEN.

ANropuTt™Mbl JTUHEHHON (OAHONPOXOJHON) 0O0paObOTKM MOCIEAOBATEIBHOCTH uHcen 0e3 MCIOJIb30BaHUS JIOMOJIHUTENBbHOW MaMsTH, 3aBUCSIIEH OT
JUIMHBI TIOCJIEIOBATEIbHOCTH (BBIUMCIEHHE MAaKCUMyMa, CYMMBbI; JIMHEHHBIM MOUCK M T.1.). OOpaboTka »JIEMEHTOB TOCJIEI0BATEILHOCTH,
YIOBJIETBOPSIOLINX OIMPEIETICHHOMY YCIOBUIO (BBIYUCIEHUE CYMMBI 33JJaHHBIX 3JIEMEHTOB, UX MaKCHUMyMa H T.I1.).

CTpyKTYpHBI JAHHBIX

[IpencraBienue o CTpyKTypax AaHHBIX. [IprMepsl: ciMCKH, CIOBapH, AEPEBbA, ouepenn. X3 -TaOauIIbl.

O06paboTka MaccCUBOB

CopTtupoBKa 0JHOMEPHBIX MaccuBOB. KBaJpaTHUHbIE alTOPUTMBI COPTUPOBKHU (IIPUMEP: COPTUPOBKA My3bIpbKOM). ClHMsHUE OBYX OTCOPTHUPOBAHHBIX
MacCHBOB B OJIMH 0€3 HCII0JIb30BaHUs COPTUPOBKH.

ANropUTMBI aHANIM3a OTCOPTUPOBAHHBIX MACCUBOB. PeKypcuBHas peanusaius COPTHPOBKM MACCHBA HAa OCHOBE CIIMSHMS JBYX €r0 OTCOPTHPOBAHHBIX
(dbparmMeHTOB.

JIBymMepHble MaccUBbI (MaTpullbl). MHOrOMEepHbIE MaCCHUBBI.

Anroput™bl 00paboTki MaccuBOB. [IprMepsl: mepecTaHOBKa JIEMEHTOB JIaHHOI'O OJJHOMEPHOIO MAacCUBa B 0OpaTHOM MOPSIKE; UKINYECKUN CIBUT
JIEMEHTOB MAacCCHUBA; 3allOJIHEHUE JBYMEPHOI'0 YHCIOBOIO MacCUBa IO 3aJaHHBIM IIPABHJIAM; IIOMCK JIEMEHTa B ABYMEPHOM MAacCHBE; BBIUYMCIICHHE
MaKCHMyMa M CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MaccuBa. BcTaBka 1 yialeHHe 2JIEMEHTOB B MacCHBE.

Oo0padoTka cTpok

CuMBOJIbHBIE M CTPOKOBBIE IepeMeHHble. Onepanuu HajJ CTPOKaMHu. AJTOPUTMBI aHAM3a CUMBOJIBHBIX CTPOK, B TOM YHCIIE: MOACUYET KOJIMYECTBA
MOSIBJICHUI CHMBOJIA B CTpPOKE; pa3OMEHHe CTPOKM Ha CJIOBa MO MPOOENbHBIM CHUMBOJIAM; MOMCK IMOJCTPOKM BHYTPH JAaHHON CTPOKHM; 3aMeHa
HaWJEHHON MOJICTPOKU Ha IPYTYIO CTPOKY.

IHoanporpammsel (mpoueaypsl, pyHKIHUN).

[TapameTps! noanporpamMm. PexypcuBHble nponeypsl 1 QyHKIHH.

MeToabl IPOEKTUPOBAHUS ITPOTPAMM «CBEPXY BHU3» U «CHHM3Y BBepx». Pa3paboTka nporpamm, HCHOIb3YIOUINX TOAIPOTrPAMMBI.
bubnuoreku moamporpaMM U MX MCIOJIB30BaHHE.



PekypcuBHBIC aITOPUTMBI, B YACTHOCTHU: HAXOXICHWE HATYPAIBHOW W IIEJION CTEICHU 33/IaHHOTO HEHYJIEBOTO BEIICCTBEHHOTO YHCIIA; BBIYHCIICH U
(akTopHUanoB; BBIUMCICHHE N-TO 3JEMEHTa PEKypPEHTHON MOCIeA0BaTEeIbHOCTH (Hampumep, nocieaoBarenbHocTn Pubonawuwn). [locTtpoeHue u
aHaJIN3 JIepeBa PEKYPCUBHBIX BEI30BOB. BO3MOKHOCTE 3alMCH PEKYPCUBHBIX AJITOPUTMOB 0€3 SIBHOTO MCIIOJIH30BAHUS PEKYPCHH.

CpenctBa paboTHI C TaHHBIMH BO BHEIIHEH namsiTi. Dailibl.

Tunosbie aJIrOPUTMBI

[Toctpoenue rpaduka GpyHKIMH, 3a7aHHON (HOPMYIIOH, TPOTPaMMON HITH TaOIHIIeH 3HAUCHHIA.

Anroput™Mel NpUOIMKEHHOTO pEIIEHHsS YpaBHEHUM Ha JIaHHOM OTpe3Ke, HalpuMep, METOJOM JEJeHUS OTpe3Ka IMOomojaM. AJITOPUTMBI
MpUOIM>KEHHOTO BBIUMCIICHUS JJIMH W IJIOUIa/Iel, B TOM 4YHCIe: MPUOIMKEHHOE BBIYUCIICHUE JJIUHBI IJIOCKOW KPUBOM NMyTeM ammpOKCHUMAllUU €e
JIOMaHOM; MPUOIMKEHHBIH MOJCYET METOJIOM Tpamneuui Iulomanud mnoj rpagukoM (QyHKUWH, 33JaHHON (QOpMYJIoH, mporpamMMoil uinu Tabnuuen
3HaueHuil. [IpubnmkeHHoe BbluMcieHue miomaan ¢urypsl mMetooM MonTte-Kapio. [loctpoenne TpaekTopuii, 3aJaHHBIX Pa3HOCTHBIMH CXEMaMH.
Pemrenne 3amay onTuMu3anyvy. AJrOpUTMBI BEIYACIUTENBHON reOMETPUHA. BEpOATHOCTHBIE aTOPUTMBI.
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INJIAHUPYEMBIE PE3YJIbTATbBI U3YUEHUS YUYEBHOI'O NIPEJIMETA, KYPCA
JIN4YHOCTHBIE, MeTallpeAMEeTHbIE U IpeAMeTHbIE pe3y/IbTaThl 0CBOEHUS NIpeJMeTa
JINYHOCTHBIE pe3y/bTaThbl
c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U TEXHUKH;
TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHuI0, HAa MPOTSKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K
HEMpephIBHOMY 00pa30BaHMUIO KaK YCIOBHIO YCIEUTHONW MPOo(hecCHOHATBHON U 0OLIECTBEHHON AEITEIbHOCTH;
HaBbIKM COTPYAHMYECTBA CO CBEPCTHHUKAMH, JETHMHU MIIAJIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTeNbHOM, YueOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM M IPYTUX BUAAX ACSITEIbHOCTH;
ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYUHOTO U TEXHHUYECKOTO TBOPUYECTBA;
OCO3HAHHBII BBIOOp Oydymieil mpodeccuy U BO3MOKHOCTEH peanu3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB; OTHOIIEHUE K MPO(ecCHoHaTbHOM
JEeSITeNbHOCTH KaK BO3MOKHOCTH Y4acTHUs B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM.
MeTanpeaMeTHbIe pe3yJ/bTaThl
YMEHHE CAMOCTOSITENILHO ONPEACTATh LEH AATEeIbHOCTH U COCTABNIATD IUIAHBI IEATEIHHOCTH; CAMOCTOSATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH
U KOPPEKTHPOBATh JAEATEIbHOCTh; HCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHl Al JOCTHMKEHHUS TMOCTABICHHBIX IIeNied W peaau3alud IJIaHOB
JeSITeNIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErHH B PA3IMUHBIX CUTYAIUsX;
YMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJEHCTBOBATH B TMPOIIECCE COBMECTHOM NEATENbHOCTH, YYUTHIBATH IMO3UIHUU JPYTUX YYACTHHUKOB
NesITenbHOCTH, 3((HEKTUBHO pa3peniaTh KOH(PIUKTHI;
BIIaJICHHE HABBIKAMH MO3HABATENbHOM, Y4eOHO-UCCIEA0BATEIHCKOM U MPOEKTHOM NEesTeNbHOCTH, HABBIKAMH pa3pelieHust IpobieM; criocoOHOCTh
Y TOTOBHOCTB K CAMOCTOSITEIbHOMY IMIOUCKY METOJIOB PEIICHUS MPAKTUUECKHUX 3a/1a4, TPUMEHEHHUIO pa3IMYHbIX METOJA0B MO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHOM HH(POPMAIIMOHHO-TIO3HABATETILHON JIEATEIBHOCTH, BKJIIOYAas YMEHHE OpPHUEHTHPOBATHCS B
Pa3TMYHBIX UCTOYHUKAX UH(DOPMAIIMK, KPUTHUECKU OILIEHUBATh U MHTEPIIPETUPOBATH HH(MOPMAIIHIO, TTOTYIAEMYIO U3 PA3TMYHBIX HCTOYHHKOB;
YMEHHE HCMOJb30BaTh CpeACTBa WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3allMOHHBIX 337124 C COOJIOZCHHEM TpeOOBaHMN SPrOHOMUKH, TEXHHKH O€30MacHOCTH, T'MTHMEHBI, pecypcocOepexeHHs, MPaBOBBIX WU
ATUYECKHX HOPM, HOPM MH(OPMAIIMOHHOHN 0€30MacHOCTH.



TpeboBanus k pesyiabraTam ocsoenust OOII COO (®I'OC COO)
W3zyuenne npeamerHoit obnactu «MareMaTHKa U HHPOPMATUKA TOJKHO 00ECIICUHTh!

c(OPMHUPOBAHHOCTH MPEACTABICHUIN O COIIMATBHBIX, KYJIbTYPHBIX H HCTOPHUYECKUX (PAKTOPAX CTAHOBJICHHUS MAaTEMAaTUKU U MHPOPMATHKH;
c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AJITOPUTMHYECKOTO U MATEMATUIECKOTO MBIIIIJICHHUS;

c(OPMHUPOBAHHOCTH YMEHHIA TPUMEHSTH MOJyYCHHBIE 3HAHUS MIPH PELICHUN Pa3IMYHBIX 33]1a4;

c(OPMHUPOBAHHOCTH TMPEJCTABICHUH O MAaTeMaTHKE KaK YacTH OOIIEYeTIOBEYECKOW KYJIbTYPHl, YHUBEPCAJIHHOM SI3bIKE HAYKH, TO3BOJISIOIIEM
ONMCBIBATh U U3y4aTh peabHbIEC MPOLECCHI U SIBICHUS;

chopMUpOBaHHOCTH TNpeacTaBieHuil o poau nHdopmaruku U UKT B coBpeMeHHOM 0OImiecTBe, TOHUMaHUE OCHOB IPAaBOBBIX aCIEKTOB
HCI0JIb30BAHUS KOMIIBIOTEPHBIX MporpamMm U paboTsl B UHTEpHETE;

c(OpPMUPOBAHHOCTh MPEACTABICHUM O BIMSHUM MH(POPMAIMOHHBIX TEXHOJOTHMH Ha KU3Hb YeJOBEKa B OOLIECTBE; MOHMMAHHME COLMAIBHOTO,
SKOHOMMYECKOT0, MOJUTHYECKOT0, KYJIbTYPHOTO, IOPUAMYECKOTO, MPHUPOJHOTO, SPrOHOMHYECKOTO0, MEAMIIMHCKOIO M (PHU3UOJOTHYECKOTO
KOHTEKCTOB MH(POPMAIIHUOHHBIX TEXHOJIOTHIA;

MPUHATHE ATHYECKUX aCHEeKTOB HMH(YOPMAIMOHHBIX TEXHOJOTHI; OCO3HaHHE OTBETCTBEHHOCTH JIIOCH, BOBJIEUYEHHBIX B CO3JaHHE U
HCI0JIb30BaHNE HH(POPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMALIHH.

Ilpeomemmuvimu pezynromamamu siBISIOTCA:

BbINyCKHUK HAYYHUTCSH:

— (opManu30BaTh NOHATHE «AJITOPUTM) C IOMOILBIO OJTHON U3 YHUBEPCAIBHBIX MOJEICH BBIUUCIICHU;

— TOHUMAaTh U HUCIOJIb30BaTh OCHOBHBIE IIOHATHS, CBA3aHHBIE CO CI0KHOCTBIO BBIUMCIEHUH (BpeMs pabOThl U pa3Mep HMCIOJIb3YyeMOM MaMsTH
IIPU 3alaHHBIX MCXOJHBIX JIAHHBIX; ACUMITOTUYECKAs! CIOXKHOCTh aJTOPUTMA B 3aBUCHUMOCTU OT pa3Mepa MCXOAHBIX TaHHBIX); ONpPENeNniTh
CJI0’KHOCTb U3y4aeMbIX B Kypce 0a30BbIX aITOPUTMOB;

— aHaJIM3UPOBATh IPEUIOKEHHBIN aIrOpUTM, HAIPUMEp ONpPENEeNATh, Kakhe pPe3yJlbTaTbl BO3MOXKHBI IIPU 33JaHHOM MHOXECTBE HMCXOJHbIX
3HA4eHUH M IIPU KaKUX UCXOHBIX 3HAYEHUAX BO3MOXKHO OJIydEHNE YKAa3aHHBIX Pe3yJIbTaTOB;

— cO3]1aBaTh, aHAIM3UPOBATh U PEANN30BBIBATH B BUJE TPOrpaMM 0a30Bbl€ aJITOPUTMBbI, CBSI3aHHBIE C aHAJIM30M 3JIEMEHTapHBIX QYHKLUH (B TOM
quciae NPUOIMIKEHHBIX BBIYMCICHUHN), 3alMChI0 YMCEN B IMO3MLMOHHOM CHCTEME CUYMCICHMS, IETUMOCTBIO LENbIX 4YUCeN; JIMHEHHOU
00paboTKOH MocienoBaTeIbHOCTE M MAacCUBOB uuCeNl (B TOM YHCIE aJrOPUTMbl COPTUPOBKH), aHAJIW30M CTPOK, a TaKXKe pPEKypCUBHbIE
AJITOPUTMBI;

— TPUMEHSTb METOJI COXPaHEHHs IPOMEKYTOUHBIX PE3yIbTAaTOB (METOJI JMHAMUYECKOTO IPOTPaMMUPOBAHUS) sl CO3/IaHMsI TTOJTMHOMHAIBHBIX
(He mepeOOpHBIX) AITOPUTMOB pEIIEHUs Pa3IMYHBIX 337a4; MPUMEPHl: MOUCK MHUHMMAJIBHOTO NMYyTH B OPHUEHTUPOBAHHOM AalMKINYECKOM
rpade, Moc4YeT KOJIMYeCTBa IyTel;

— co3J1aBaTh COOCTBEHHbIE aITOPUTMBI JUIs PELICHUS MIPUKIIAJIHBIX 33/1a4 HA OCHOBE M3YUYEHHBIX aJITOPUTMOB U METO/IOB;

— IPUMEHSTHh NPU PELICHHUU 337ad CTPYKTYpbl JaHHBIX: CIHCKH, CIOBApH, JAEPEBbs, OUYEPENN; NPHUMEHSTHh NPH COCTABJIECHUU alrOPUTMOB
0a30BbIe ONepalyu CO CTPYKTypaMH JTaHHbIX;

— HCIOJIb30BAaTh OCHOBHBIE NMOHATHS, KOHCTPYKLIMU U CTPYKTYpPbHI JaHHBIX MOCIEA0BATEIBHOIO IMPOrPaMMHUPOBAHUs, a TAK)KE MPaBUJIa 3alIUCU
9TUX KOHCTPYKIHH U CTPYKTYp B BEIOPAHHOM JUIsl U3yUYEHHUS S3bIKE POTrPAMMHUPOBAHMS;

— HCIOJIb30BaTh B IpOrpaMMax JaHHbIE DPA3IUYHBIX THUIIOB; MPUMEHATH CTaHIAPTHBIE UM COOCTBEHHBIE MOINPOrpPaMMBbI Ui OOpabOTKU



CUMBOJIBHBIX CTpOK; BBITIOJIHATH o6pa60TKy JaHHBIX, XpaHSIH_II/IXCSI B BHJIC MACCHBOB paSJIPIlIHOfI paSMepHOCTI/I; BBI6I/IpaTb THUII IIUKJIAa B
3aBUCHMOCTH OT pelIaeMoil MojA3ajauu; COCTABJIATh LHUKJIBI C HCIOJIH30BAHUEM 3apaHee OINPECIICHHOIO0 WHBAPUAHTA IIMKJIA; BBITIOJHSITH
6213OBBIC onepam/m C TCEKCTOBBIMHU U JOIBOUYHBIMU (l)af/'IJIaMI/I; BBIACIATH IIOJ3ada4du, pemeHI/Ie KOTOprX HCO6XOI[I/IMO JJIS peH_ICHI/ISI
MOCTaBJIEHHOM 3aJlayi B MOJHOM 00BEME; pPeaTn30BbIBaTh PEIICHHS T0/3a7a4 B BUJIE MOIIPOrpaMM, CBS3BIBATH MOANPOTPAMMEI B €IMHYIO
HporpaMMy; HCIIOJIB30BATh MOIIy.]II)HI)If/'I HpI/IHIII/IH HOCTpOGHI/Iﬂ HpOFpaMM; HUCITIOJIB30BATh 6I/I6JH/IOTGKI/I CTaHI[apTHBIX HOIIHpOFpaMM;

— HpI/IMeHﬂTB aJIFOpI/ITMI)I IIOUCKa N COpTI/IpOBKI/I HpI/I peIHCHI/II/I THUIIOBBIX 3a1a4,

BBITIOJIHATH OGBCKTHO-OpI/IeHTHpOBaHHI)Iﬁ aAaHaJIN3 3aa4Yu. BBIACIIATH 06"I>GKTI)I, OITNChIBATH HA (1)OpMaJIBHOM SA3BIKC UX CBOI\/JICTBa 1 MCETOBI,
pealin30BbIBaTh 00bEKTHO-OPUEHTUPOBAHHBIN MOJIXO/] ISl pELICHUS 3a/1a4 CPEeIHEHN CII0KHOCTH Ha BHIOPAHHOM $13bIKE IPOIPaMMHUPOBAHUS;

— BBINOJHATH OTJIAJKy W TECTUPOBAHHE MpPOrpaMM B BBIOPAHHOM cpene MPOrpaMMUPOBAHMS; HCIOJIB30BAaTh MHpPU pa3pabOTKe MporpaMm
CTaHZ[apTHBIC 6I/I6J'II/IOT€KI/I SA3bIKa HpOFpaMMI/IpOBaHI/Iﬂ MU BHCUIHUC 6I/I6J'II/IOT€KI/I nporpaMM; cOo31aBaTb MHOT'OKOMITIOHCHTHBIC HpOFpaMMHI)Ie
IPOAYKTEI B Cpelie IPOrpaMMHUpPOBAHN,

—  MHCTAJUIMPOBATh U JEMHCTAJUIMPOBATH MPOTPAMMHBIE CPEICTBA, HEOOXOUMBbIE JJISl PELIeHHs yueOHBIX 3a7a4 0 BEIOPAaHHOW CHeIMaIn3allii;

— I10JIb30BATHCSI HABBIKAMHU (bopMannsaupm 3aga4uu,; CO3JaBaThb OIIMCaHUA nporpaMM, I/IHCprKHI/II/I II0 WX HCIIOJIB30BAHUIKO MW OTYECTHI IIO
BBITIOJTHCHHBIM HpOGKTHI)IM pa60TaM;

— TMPOEKTUPOBATh COOCTBEHHOE ABTOMATHU3MPOBAHHOE MECTO; CJIEIOBATh OCHOBAM 0€30MacHON M DKOHOMHYHOW pabOThl ¢ KOMIBIOTEpAMU U
MOOWJIbHBIMU  yCTPOWCTBaMHU; COONIOAaTh CAHUTAPHO-TUTHEHWYEeCKHe TpeOoBaHUS TMpU paboTe 3a MNEPCOHANIbHBIM KOMIIBIOTEPOM B
COOTBETCTBUU ¢ HOpMamu AeicTByromux CanlluH.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTHCS:
—  NpuBOOUMb NPUMEPbl PAIUUHBIX ANOPUMMOE Peuletlss OOHOU 3a0adl, KOMopbvle UMEm PA3IUYHYI0 CLONCHOCMb, UCHOIb308AMb NOHAMUE
nepebopHO20 aneopumma,
—  UCNONb3068aMb NOHAMUE YHUBEPCANLHO2O0 ANI2OPUMMA U NPUBOOUNb NPUMEPbL AIOPUMMUYECKU HEPAZPEULUMBIX NPOOIEM,
—  UCNONBL3068aMb MOPOLL A3bIK NPOSPAMMUPOBAHUSL; CPABHUBAMb NPEUMYUECTBA U HEOOCIAMKU 08YX A3bIKO8 NPOCPAMMUPOBAHUSL,
—  €030a8amb NPOSPAMMbL 015l Y4eOHbIX UTU NPOEKMHBIX 3A0ad CPEOHell CLONCHOCTIU.

1. COAEP)KXAHUE YYEBHOI'O IIPEIMETA, KYPCA

DJIeMEHThI TEOPUH AJITOPUTMOB M SI3bIKM IIPOrPAMMMPOBAHUS

dopmanu3zaiys NOHATUS aJrOpUTMA.

[IpoGnema ocTaHOBKM U €€ Hepa3pemMMOocThb. CII0KHOCTh BBIUMCIIEHUS: KOJUYECTBO BBIIOJHEHHBIX ONEpaluid, pasMep HCIOJIb3yeMOl maMsTH; uX
3aBHCHMOCTB OT pa3Mepa UCXOJHbIX JaHHBIX. CII0)KHOCTh aJIrOpUTMa.

SI3pIkM MporpaMMupoBaHus. MIHTerpupoBaHHas cpefia pa3paboTKu MPOrpaMMbl Ha BHIOPAHHOM sA3bIKE MporpammupoBanus. [losp3oBaTenbekuii
uHTepQeiic UHTErpUPOBaHHON cpeibl pa3pabOTKU MPOTPaMM.

[Tonpo6GHOE 3HAKOMCTBO C OJHUM U3 YHHBEPCAJIBHBIX MPOLEAYPHBIX SI3bIKOB IPOrpaMMUPOBAHUS. 3aIUCh aITOPUTMHUYECKUX KOHCTPYKIMHA U CTPYKTYP
JIAHHBIX B BBIOPAHHOM sI3bIKE TPOTpaMMUpOoBaHusl. O030p MPOLEYPHBIX S3bIKOB IPOIPAaMMHUPOBAHUSL.

[IpencraBieHre 0 CHHTAKCHCE M CEMAHTHUKE S13bIKAa IPOIPAMMHUPOBAHUS.

PazpaboTka nporpamm

Oranel pelieHns 3aad Ha KOMIIBIOTEPE.



CrpykTypHOE IpOrpaMMHUPOBAHUE.
[Ipumepsl 3a1au aHaJIM3a AITOPUTMOB: ONIPEAEICHUE BXOAHBIX JaHHBIX, IIPH KOTOPBIX aITOPUTM JAET YKa3aHHBIN PE3yibTaT; ONPEIEICHUE Pe3yIbTaTa
anropuTMa 0e3 ero MOJHOTO HOIIArOBOIO BHIIOJIHEHHUS.

Jloka3aTesnbCTBO MIPABUIIBHOCTH IIPOIPAMM.

OcHOBHbIE AJTOPUTMHYECKHE KOHCTPYKHUH. JIMHEHHBI anropuT™. YCIOBHBIM anroput™m. Jlornueckue mnepemeHHble. CIIOKHBIE YCIOBHS.
Bnoxenunsie ycnosus. L{ukinmyeckure anroput™Msbl. LIUKIIBI ¢ IpeayciioBUEM, ¢ MOCTYCIOBUEM, C TAPAMETPOM.

[IpoBepka ycnoBHs BBIITOJIHEHHS LIMKJIA O HA4Yaja BBIIIOJIHEHUS Tella HUKIJIA U TOCIE BBIIOJHEHHUS Tella HUKIIA: TOCTYCIOBHAE U MPEIYCIOBHE LIUKIIA.
WNHBapuaHT nukia.

ANropUTMBI HCCIEIOBAaHUS AJIEMEHTAPHBIX (YHKIMI, B YACTHOCTH — TOYHOTO M NPUOIMIKEHHOTO PEIIEeHUs KBAJIPAaTHOTO YpaBHEHHS C LENbIMU U
BEILECTBEHHBIMU KOAPPUIIMEHTAMHU, OTIPEAETICHUS SIKCTPEMYMOB KBaJpaTUYHON (QYHKIIUU HA OTPE3KeE.

ANropuTMBI aHaJN3a U MIPeoOpa30BaHUs 3aMKUCEN YMCeN B MO3UIIMOHHOMN CHCTEME CUMCIICHHUSL.

AJNTOPUTMBI, CBSI3aHHBIE C AEITMMOCTBIO 1ebIX unucen. Anroput™ EBknuaa mist onpenenennss HOJl nByx HaTypalbHBIX YUCET.

ANropuT™Mbl JTUHEHHON (OJHOMPOXOIHOM) 0O0pabOTKH MOCIEA0BATEIHLHOCTH 4Kcel 0e3 HMCIOJIb30BaHUS JIOTOJIHUTENBbHOW MaMsTH, 3aBUCSIIEH OT
JUIMHBI TIOCJIEIOBATEIbHOCTU (BBIUMCICHHE MAaKCUMyMa, CYMMBbl; JIMHEHHBIM Mouck M T.1.). OOpaboTka »JIEMEHTOB THOCIEI0BATEIbHOCTH,
YIOBJIETBOPSAIOLINX OINPEIETICHHOMY YCIOBUIO (BBIYUCIEHUE CYMMBI 33JJaHHBIX 3JIEMEHTOB, UX MaKCHUMyMa | T.I1.).

CTpyKTYpBI JaHHBIX

[IpencraBienue o CTpyKTypax AaHHBIX. [IprMepshl: CIMCKH, CIOBApH, IEPEBBS, OUepeu. XII-TaOaHIIbI.

O6paboTka MacCUBOB

CoptupoBka 0 JHOMEpHBIX MacCHUBOB. KBajpaTuuHble alropuTMbl COPTUPOBKH (IIPUMEP: COPTUPOBKA My3bIpbkoM). CllHsHUE IBYX OTCOPTHUPOBAHHBIX
MacCUBOB B OJIUH 0€3 HCIIOIb30BaHUS COPTUPOBKHU.

ANropUTMBI aHaIM3a OTCOPTUPOBAHHBIX MAaCCUBOB. PexypcuBHas peain3anusi COPTUPOBKH MAacCHMBa Ha OCHOBE CIMSHUA ABYX €ro OTCOPTHPOBAH HBIX
(dbparmMeHTOB.

JIBymMepHbIe MacCUBBI (MaTpuUIlbl). MHOrOMEpHbBIE MACCUBHI.

Anroput™sl 00paboTku MaccuBOB. [Ipumepsl: mepecTaHOBKa 3JI€MEHTOB JAHHOTO OJJHOMEPHOI'O MaccHBa B OOpaTHOM MOPAIKE; ITUKIMUYECKUNA CHABUT
AJIEMEHTOB MAaCCHUBA; 3allOJIHEHHUE JBYMEPHOT0 YHMCIOBOIO MAacCHBa IO 3aJaHHBIM MPaBUiIaM; MOUCK AJIEMEHTa B IBYMEPHOM MAacCCHBE; BHIYHCIICHUE
MaKCHMyMa M CyMMBbI 3JIEMEHTOB IBYMEPHOTO MaccuBa. BcTaBka U ylaneHue 3JIeMEeHTOB B MacCHBE.

O0paboTka cTpok

CuMBOJIbHBIE M CTPOKOBBIE MepeMeHHble. Onepanuu HajJ CTpOKaMHu. AJITOPUTMBI aHAM3a CUMBOJIBHBIX CTPOK, B TOM YHCIIE: MOJCYET KOJMYECTBA
MOSIBJICHUI CHMBOJIA B CTpPOKE; pa3OMEHHe CTPOKM Ha CJOBa MO MPOOENbHBIM CHUMBOJIAM; TMOWMCK MOJCTPOKM BHYTPH JaHHON CTPOKH; 3aMeHa
HalJICHHOM MTOJACTPOKHU HA IPYT'YIO CTPOKY.

IHoanporpammsel (mpoueaypsl, pyHKIHUN).

[TapameTps! noanporpamMm. PexypcuBHbie poneypsl 1 QyHKIMH.

MeToabl IPOEKTUPOBAHUS ITPOTPAMM «CBEPXY BHU3» U «CHHU3Y BBepx». Pa3paboTka nporpamm, HCHOIb3YIOUINX TOAIPOTrPAMMBI.
bubnmoreku moanporpaMM U MX MCIOJIb30BaHHE.



PexypcuBHBIC aITOPUTMBI, B YaCTHOCTHU: HAaXOXICHUE HATYpPaJbHOW M IEJNON CTENEHH 3aJaHHOTO HEHYJIEBOTO BEIIECTBEHHOTO YMCIIA; BBIYUCICHUE
(akTopHUanoB; BBIUMCICHHE N-TO 3JEMEHTa PEKypPEHTHON MOCIeA0BaTEeIbHOCTH (Hampumep, nocieaoBarenbHocTn Pubonawuwn). [locTtpoeHue u
aHaJIN3 JIepeBa PEKYPCUBHBIX BEI30BOB. BO3MOYKHOCTE 3aIMCH PEKYPCUBHBIX AJITOPUTMOB 0€3 SIBHOTO MCIIOJIh30BAHUS PEKYPCHH.

CpenctBa paboTHI C TaHHBIMH BO BHEIIHEH namsiTi. Dailibl.

Tunosbie aJIrOPUTMBI

[Toctpoenue rpaduka GpyHKIMH, 3a7aHHON (HOPMYIIOH, TPOTPaMMON HITH TaOIHIIeH 3HAUCHHIA.

Anroput™Mel NpUOIMKEHHOTO pEIIEHHsS YpaBHEHUM Ha JIaHHOM OTpe3Ke, HalpuMep, METOJOM JEJeHUS OTpe3Ka IMOomojaM. AJITOPUTMBI
MpUOIMKEHHOTO BBIYMCIICHUS JJIMH U IJIOUIa/iel, B TOM 4Hcie: NMPUOIMKEHHOE BBIYMCIIEHUE JUTMHBI IUIOCKOM KpUBOM MyTeM ammpoKCHUMaluU ee
JIOMaHOM; MPUOIMKEHHBIH MOJCYET METOJIOM Tpamneuui Iulomanud mnoj rpagukoM (QyHKUWH, 33JaHHON (QOpMYJIoH, mporpamMMoil uinu Tabnuuen
3HaueHuil. [IpubnmkeHHoe BblUMcleHUe momaan ¢urypsl MmetonoM Monte-Kapino. [loctpoenue Tpaekrtopuii, 3aJaHHBIX Pa3HOCTHBIMH CXEMAaMH.
Pemrenne 3amau onTuMu3anyy. AJrOpUTMBI BEIYACIUTENBHON reOMETPUHA. BEpOATHOCTHBIE aTOPUTMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc
Koua-Bo
Pasznen Tema ypoka
YacoB

Texnnka 6e3onacHocT. Opranu3aius paboyero Mecra. 0,5
DJIeMEHThI TEOPHH AJNTOPUTMBI ¥ CTPYKTYPBI TAHHBIX 0,5
aJITOPUTMOB M SI3bIKH JIuneitnpril anroput™m. Komanasl BBOJa-BbIBO/IA. 0,5
NPOrpaMMHIpPOBaHMS O06paboTKa LeJbIX Yncel 0,5
(2,54.) O06paboTKa BEIIECTBEHHBIX YHCET 0,5

JIuHelHbIi anropuT™ 0,5

Y CI0BHBIN aJITOPUTM 0,5

L{uKINYEeCKHE aarOpUTMbI 2
OCHOBHBIE AJITOPUTMHYECKHE =

AJITOPUTMBI UCCIICIOBAHUS (PYHKITHIA 1
KOHCTPYKIMH. (74.)

AJNTOpPUTMBI TPeoOpa3oBaHMsI YUCEIT 1

AJNTrOpUTMBI 00PaOOTKH MOCIEA0BATEILHOCTH YHCEI 1

3aueTHas paboTa 1

[IpencraBienue o CTPYKTypax AaHHBIX 0,5

OnHOMEpHBIN MacCcHB 1
Ctpykrypbl 1annbIx (5,54.) JIByMepHBIif MaccuB 1

CopTHpoBKa MacCHBOB 1

AnropuT™Mbl 06pabOTKH MaCCHBOB 2
Hrorosoe nosropenue (24.) HUTorosasi KOHTpPOJLHAsA padoTa 1




Hrorosoe noBropeHue

174

11 kaace

DJIeMeHTBbI TeOpHuH
aJITOPUTMOB " SI3BIKH
nporpaMmmupoBanus (74.)

NHucrpykrax obyvaromerocsi. Opranuzanys padodero MecTa.

KonrecTrl.

C0KHOCTb aJIrOpUTMA

Jlokxa3aTenbCcTBO MPaBUIBHOCTH ITPOrpaMM

Tunoseie anroput™mel. 1loBTOpeHune

Oo6padoTka cTpok (94.)

CHUMBOIBHBIE U CTPOKOBBIC IIECPEMCHHBIC

Omneparuu HaJ CTPOKaMHU

AJ'IFOpI/ITMI)I aHajIn3a CUMBOJIBHBIX CTPOK

CpenctBa paboThI C TaHHBIMHU BO BHENTHEH mamsTu. Daitibl.

IHoanporpammsi (84.)

[Toanporpammsl (pouietypsl, GYHKIIHMH).

Pa3paboTtka nporpamMm, UCTIOIB3YIOIIUX MTOIPOTPaMMBI

PexypcuBHbBIE aITOPUTMBI

[TocTpoeHwne 1 aHaN3 JiepeBa PEKYPCUBHBIX BHI30BOB.

Tunosbie anroputmsbl (64.)

[TocTpoenue rpaduka GyHKIIUHA

AJNTOpUTMBI TPUOTUKEHHOTO PEIICHUS

AHaln3 aaropuTMOB

Pemenne 3aJa4 OIITUMHU3allu

HTorosoe nosropenue (34.)

3aderHas paboTa

Hrorosoe IIOBTOPCHUE
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