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HOACHUTEJIBHAA 3AIIMCKA

Hacrosimas paboyast nporpamMmMa pa3zpabotaHa B cooTBeTCTBHH DenepanbHOil 00pa3oBaTeIbHOM
IIpOrpaMMoil cpefHero oouiero oOpa3oBaHus, ¢ TpeOoBaHMsIMH DenepalbHOIO TOCYAapCTBEHHOIO
00pa3oBaTeNLHOTO CTaHAapTa CpeaHero oomero oOpasoBaHus, (enepaabHONH paboueil MporpaMMel
BOCIIUTAHMS,B COOTBETCTBUU C DenepanbHoi paboyeil mporpamme 10 Yy4eOHOMY MpeaMeTy
«Mudopmaruka» (yriyOonéHHBIN ypoBeHb) (mpeaMeTrHas obnacte «MaremaTnka U WHGOpPMATHKA») U
TpeOOBaHUAMHU K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTENbHOI MPOrpaMMbl CPEIHETO OO0IIEero
oOpazoBanusi dusnko-marematnyeckoi mkojbl-uHTepHaTa @TAOY BO «CHubupckuii dhenepanbHblii
yHuBepcuteT» (aanee — GMIII).

B coorBerctBum ¢ yueOHpiM miaHom OMII kypc yuebHoro mupeamera«lHpopmaTHKa»
nzydaercs ¢ 10 mo 11 kmacc B oObemMe 4 4acoB B HEAETIO, B TE€UCHHUE KaXJIOro rojga ooydeHus — 136
yacoB, Bcero 272 Jaca.

Hacrosimas [lporpamma BKIIOYaeT TMOSICHUTENBHYIO 3aIllUCKy, COJIEpXKaHHe OOydYeHHS,
IUTAaHUPYEMbIE PE3YybTaThl OCBOEHHUS MpPOrpaMMbl MO MHGOpPMATHKE, TEMaTHYECKOE IUIAHWPOBAaHUE,
KPUTEPUHU OLICHUBAHMS U CITUCOK Y4€OHO-METOIUUECKOM JINTEPATYPHI.

Conepkanrie OOy4eHHUS] pPaCKphIBACT COJEpIKATENbHBIC JMHUH, KOTOPBIC IMPEIUIararoTcs s
00513aTeTLHOTO U3YYCHHSI B KXKJIOM KJIacCe Ha YPOBHE CpeTHEro 00mero oopa3oBaHusl.

HJ'IaHI/IpyeMI)Ie pPE3YyIbTaTbl OCBOCHUA IMPOrpaMMBI 110 I/IH(bOpMaTI/IKe BKIIFOYAKOT JIMYHOCTHBIC,
MeTanpeaIMeTHbIE Pe3yNIbTaThl 3a BECh Nepruo 00yuyeHHUsl Ha ypOBHE CpelHero odiero oopasoBanus, a
TaKXe MPEeIMETHBIE TOCTIKEHUS 00yJaIoMIerocs 3a KK bl T0/1 00ydeHHSI.

WNndopmaruka B cpegHeM ob111eM 00pa30BaHUN OTPaKaeT:

CYIIHOCTh MH(OPMATUKH KaK HAyYHOH AMCIHIUIMHBI, H3Yy4Jalomeil 3aKOHOMEPHOCTH MPOTEKAHHS
¥ BO3MOYKHOCTH aBTOMAaTH3alUN HHPOPMAIIMOHHBIX IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JTACTH PUMEHEHUSI HHPOPMATHKH, MPEXKJIE BCEro MH(POPMAMOHHBIE TEXHOIOTHH,
yIpaBJICHUE U COIMATIbHYIO chepy;

MEKIUCHUIITMHAPHBIN XapakTep HHPOPMATHKH U HH(POPMAITMOHHOM EATEIFHOCTH.

Kypc wHbOpMaTuku s YpOBHS CpPEIHEro OOIIero oOpa3oBaHUs SIBISICTCS 3aBEPIIAIONIUM
3TallOM HENPEPHIBHOW IOJATOTOBKM OOYYAIOIIMXCS B 00JACTH WH(POPMATHKH W HHEOOPMAIMOHHO-
KOMMYHHMKAITMOHHBIX TEXHOJIOTHH, OMMMPAETCS Ha COJIEepIKaHue Kypca HH(OOPMATHKH YPOBHS OCHOBHOTO
oOmiero o0pa3oBaHUS W OIBIT IMOCTOSHHOTO IPUMEHEHHsS HWH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, Ta€T TEOPETUYCCKOE OCMBICIICHHE, HHTEPIIPETALIUIO U 0000IIEHUE 3TOTO OIBITA.

Pesynbrarel  yrayOn€HHOTO YpOBHS M3ydeHHs ydeOHoro mpeamera «MHbopmarukay
OPUCHTUPOBAHBl HAa TMOJIydCHHE KOMIICTEHTHOCTCH Uil TOCHEAYIoUed mpodecCuOHATbHON
NESATEIPHOCTH KaK B paMKaX JJaHHOW NMPEeAMETHOW 00JacTH, TaK MU B CMEKHBIX ¢ HEHl obOnactsax. OHu
BKJIFOYAIOT B ceO0s:

OBJIAJICHUC KJIFOUYEBBIMU TOHATHSIMHU M 3aKOHOMEPHOCTSIMM, HA KOTOPBIX CTPOHMTCS JaHHas
npeaMeTHasi 00J1acTh, pacClio3HaBaHHE COOTBETCTBYIOIIMX MM IPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTD
JEMOHCTPUPOBATh pPA3IMYHbIC TMOAXOJbl K W3YYCHUIO SIBJICHHI, XapaKTePHBIX I HU3ydaecMou
MpeIMeTHOI 001acTH;

YMEHHME pellaTh THUIOBBIE TPAKTUYECKUE U TEOPETHYECKHE 3aJaud, XapaKTepHbIC s
WCIOJIb30BaHUS METOJIOB M UHCTPYMEHTApHs JaHHOU TIpeIMETHON 001acTu;

HaJIW4YMe TPEJACTaBICHUNH O JaHHOM TMpeAMeTHON 00macTH Kak IEeNOCTHOM Teopuu
(COBOKYITHOCTH TEOPHil), OCHOBHBIX CBSI35IX CO CMEKHBIMU 00JaCTIMH 3HAHUM.

B pamkax yrny0ia€HHOTO ypoBHS M3y4eHHUsS HUH(DOPMATUKH OOecTieunBaeTcs IefieHanpaBlIeHHas
MOATOTOBKA OOy4aromuxcs K NPOAODKEHHIO 00pa3oBaHUS B OpraHU3alusx MpodeccCHOoHATBLHOTO
00pa3oBaHUs MO CHEIHUATBLHOCTSAM, HETIOCPEICTBEHHO CBSI3aHHBIM C IU(PPOBBIMH TEXHOJOTUSIMHU, TAKUM
KaK TporpaMMHasi WHXeHepus, WH(GOpMallMOHHAas Oe30MacHOCTh, WH(POPMAIMOHHBIE CHCTEMBI U
TEXHOJIOTHUH, MOOMIIbHBIE CUCTEMBI U CETH, OOJIBbIIINE TaHHBIE ¥ MAIIMHHOE 00y4eHUE, TPOMBIIIICHHBIH
WHTEPHET BEIICH, MCKYCCTBEHHBIM WHTEIJICKT, TEXHOJIOTHH OECIPOBOTHONW CBS3H, POOOTOTEXHHKA,
KBAaHTOBBIE TEXHOJIOTHH, CHCTEMBI paclpefeNéHHOrO0 peecTpa, TEXHOJOTUH BHUPTyadbHOU U



JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHus ydeOHoro mnpeamera «MHbpopmaTuka» Ha YrayOnE€HHOM YpOBHE
cpeanero oOmero oOpa3oBaHusi — oOecrneyeHHe JajdbHEWIIEro pa3BUTHS HMH(GOPMAIIMOHHBIX
KOMIIETEHIIMI  00ydarolerocs, €ro TrOTOBHOCTM K JKU3HM B YCIOBHUAX pa3BUBAIOIIETOCS
MH(GOPMAIIMOHHOTO OOIECTBAa M BO3pAcTalONIel KOHKYPEHIIMHM Ha pPBIHKE Tpyda. B cBs3u ¢ stum
nzyuenne napopmatuku B 10—11 kmaccax g0mKHO 00€CTICUUTD:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HA IOHMMAaHUM pPOJH HH(DOPMATHKH,
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ aJITOPUTMHUYECKOTO MBIIIICHHS;

c(OPMHUPOBAHHOCTh YMEHUU paszinuuaTh (PaKThl M OIICHKH, CPaBHHBATh OLEHOYHBIC BBIBOIHI,
BUJIETh UX CBS3b C KPUTEPUSMU OLICHUBAHUS U CBS3b KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEH,
MIPOBEPATH HAa JOCTOBEPHOCTH U 00001aTh HHPOPMAIIHIO;

c(OPMUPOBAHHOCTh MPEJCTABIECHUN O BIMAHUM WH(GOPMALMOHHBIX TEXHOJOTHMI Ha >KU3Hb
4yelloBeKa B 00IlecTBE, MOHMMAHUE COIMAJIBLHOTO, 3KOHOMHYECKOTO, MOJMUTHYECKOTO, KYJIbTYPHOTO,
IOPUANYECKOTO, MPUPOIAHOTO, 3PrOHOMHMUYECKOTO, MEIUIMHCKOTO U (PU3HUOJIOTHUYECKOTO KOHTEKCTOB
MH(OPMALMOHHBIX TEXHOJIOTUM;

MPUHATHE TPABOBBIX M D3TUYECKUX AacCMEeKTOB HHQPOPMAIIMOHHBIX TEXHOJOTHH, OCO3HaHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JAHME M KCIOJIb30BaHHE HHPOPMAIIMOHHBIX CHUCTEM,
pacmpocTpaHeHne nHpopmanuu;

CO3/ITaHWE YCIIOBHH ISl pa3BUTHSI HABBIKOB y4€OHOM, MPOEKTHOM, HAYYHO-UCCIE0BATEIHCKON 1
TBOPUYECKOH AESITETbHOCTH, MOTUBALIMU O0yJarOIINXCS K CAaMOPa3BUTHIO.

B conepxanun ydyebHoro mnpenmera «MHdopmaTHkay BBIIENAIOTCS YEThIpE TEMaTHUYECKHUX
pasznena.

Paznen «{udpoBas rpaMOTHOCTb» MOCBAIIEH BOIPOCAM YCTPOMCTBA KOMITBIOTEPOB U JPYTUX
AJIEMEHTOB IU(PPOBOTO OKPYXKEHHS, BKIIOYAas KOMIBIOTEPHBIE CETH, HCIOIb30BAaHUIO CPE/ICTB
OTIEpallMOHHON cucTeMbl, paboTe B ceTu VHTEpHET U HCMOJIB30BAHUIO HHTEPHET-CEPBHUCOB,
nH(pOpPMAITMOHHOW 06€30MMaCHOCTH.

Paznen «Teopernueckne OCHOBBHI WHGOPMATHKW» BKIIOYAET B ce0s TMOHATHHHBIA armapar
MH(POPMATUKH, BOMPOCHI KOJUPOBaHUS MHGOPMAIIMH, U3MEPEHUST HHHOPMAIITMOHHOTO 00bEMa JTaHHBIX,
OCHOBBI aJIreOpbI JIOTUKH U KOMITBIOTEPHOTO MOJIETUPOBAHUSI.

Paznen «AnropuTMbl M IPOrpaMMHUpPOBAHHE» HAMpaBleH Ha pPa3BUTHE aITOPUTMHYECKOTO
MBIIILJICHHS, Pa3pabOTKy aJIFOPUTMOB U OIIEHKY UX CIOXKHOCTH, (POPMHpOBAHHE HABBIKOB pealH3allu
MIPOrpaMM Ha S3bIKaX MPOrPaMMUPOBAHUS BBICOKOTO YPOBHSL.

Pa3znen «MHbopManinoHHbIE TEXHOJIOTHI TOCBSILIEH BOIPOCaM MPUMEHEHHUS HHPOPMAITHOHHBIX
TEXHOJIOTUH, Peau30BaHHBIX B MPUKIAIHBIX IPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM
Yyclie B 33/1a4aX aHajan3a JaHHBIX, UCIIOJIB30BAHUIO 0a3 TAHHBIX U 3JEKTPOHHBIX TAOMUI[ ISl PEIICHUS
MIPUKJIAIHBIX 33]1a4.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Mu¢dposasi rpamoTHOCTH

TpeGoBanust TeXHUKH OE30MACHOCTH WM TUIHEHBbI NMpH paboTe ¢ KOMIBIOTEPAMU M JIPYTUMHU
KOMIIOHEHTaMHU IIU(PPOBOTO OKPYKEHUSI.

[TpuHIMOBI PabOThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. ApxuTekTypa (oH Helimana.
I'apBapackasi apxuTeKkTypa. ABTOMaTHYECKOE BBIIOJIHEHHUE IIPOrpaMMel IpoueccopoM. OnepaTuBHas,
MOCTOSIHHAsL U JIOJITOBpeMeHHas nmamMsaTh. OOMEH JaHHBIMU C MOMOIIbIO MUH. KOHTposuiepsl BHEIIHUX
ycTpoucTB. [IpssMoit 1oCcTyn K maMsTH.

OcCHOBHBIE TEHACHLMH pa3BUTHUs KOMIIBIOTEPHBIX TexHOJorui. IlapamienpHble BBIYMCICHUS.
MHoronporeccopable cucteMbl. CynepkoMnbloTepbl. PacnipenenéHHble BBIUNCIUTEIbHBIE CUCTEMBI U
o0paboTka OonbIIMX JAaHHBIX. MoOOWIBHBIE IM(POBBIE YCTPOWCTBA M HUX POJb B KOMMYHHUKAIIHIX.
Bcerpoennsie koMmbioTepbl. MUKpOKOHTpOIUiepbl. POOOTH3MpOBaHHBIE TIPOU3BOICTBA.



[IporpammHOe oOecrieueHHEe KOMITBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. BHIBI mporpaMmMHOro
obecrieyeHns M uX HazHaueHHe. OCOOEHHOCTH MPOTPAMMHOIO OOECTeYeHHsT MOOWIBHBIX YCTPOMCTB.
[Tapannensnoe mnporpammupoBanue. CuctemMHoe mporpamMmHoe obecnedenue. OneparoHHBIE
cucrteMbl. YTwmThl. [lpaiiBepel ycTpolcTB. MHcTausinus M JEUMHCTAUIALMAS I[IPOTPAMMHOIO
obecrieueHus.

@aiinoBbie cuUcTeMbl. lIpuHIMIIBI pa3MenieHus W HWMEHOBaHUS (aiIoB B JOJITOBPEMEHHOMN
namsty. [1labnonb! as onmcanus rpymnm (anios.

[Iporpammuoe oOecneuenue. JIMIEeH3MpOBaHWE NPOTPAMMHOTO oOOecriedeHusT W IUPPOBBIX
pecypcoB. Ilpompuerapuoe u cBoOoaHOEe TmporpamMmmHoe oOecrneuenne. Kommepueckoe u
HEKOMMEPUYECKOE  HCIIOJNB30BAaHME  NIPOTPAaMMHOTO  obOecneueHHss ¥ OUQPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOATEILCTBOM Poccuiickoii denepamnn 3a HEPaBOMEPHOE
MCTIOJIb30BAHUE MPOTPAMMHOT0 00eCTIeYeHNUs i IU(PPOBBIX PECYPCOB.

[IpyHUMIBI TOCTPOEHUS M almapaTHble KOMIIOHEHTBl KOMIBbIOTEpHbIX ceTeil. CereBble
nporokosibl. Cers WnTepner. Anpecanus B cetu Murepner. Ilpotokonst creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Paznenenne IP-cetn Ha mojceTu ¢ momouipio Macok mnojcereil. CeTeBoe aJIMUHUCTPHUPOBAHHUE.
[TonydyeHue naHHBIX O CETEBBIX HACTPOWKaxX KommbioTepa. IIpoBepka Hanuuus CBSA3M C y3JIOM CETH.
Omnpenenenre MapuipyTa IBUKEHUS TAKETOB.

Buner nestensaoctu B cetu Uutepuer. Cepsucsl UuTepHeTa. I'eonHpOpMaIMOHHBIE CHCTEMBI.
['eonokanoHHbBIE CEPBUCHI PEATLHOTO BpPEMEHU (HampuMmep, JOKalus MOOWIBHBIX Tele(OHOB,
OTIpeNIeJICHUEe 3arpyK€HHOCTH aBTOMAarucTpajieil), WHTEPHET-TOPIoOBIsA, OpPOHHpPOBAaHHWE OWJIETOB |
TOCTUHUIL.

FOCY}]apCTBeHHBIe OJICKTPOHHBIC CEPBUCHBI W YCIYI'H. COHI/IaIII)HBIe CETH — oOpraHusanus
KOJIJICKTUBHOT'O BBaHMOHCﬁCTBHﬂ n oOmeHa JaHHBIMHU. CeTeBOH DTHKET: paBujia IIOBCACHUSA B
KHOEpIPOCTPAHCTBE. [IpoGnema  MOMIMHHOCTA  TOJYYCHHOW  WHGOpMAITUH. OTKpBITHIC

o0Opa3oBaTelIbHbIE PECYPCHI.

TexHoreHHblE UM SKOHOMHMUYECKHE YIpO3bl, CBS3aHHbIE C MCIOJIb30BaHHMEM HH(OPMALMOHHO-
KOMMYHUKAITMOHHBIX TeXHoJoruid. OOmme mpoOiieMbl 3ammThl WHGOpManuu W WHOOPMAITMOHHOM
6e3omacHoctu. CpezacTtBa 3amuThl WHGOPMAlMd B KOMIIbIOTEpaX, KOMIIBIOTEPHBIX CETAX H
aBTOMAaTU3UPOBAaHHBIX HH(OpPMAMOHHBIX cucTteMax. I[IpaBoBoe oOecneueHne WHGOPMAIMOHHON
0€30MmacHOCTH. DIIeKTpOHHAas U(POBas MOANUCH, CEPTUPUIIUPOBAHHBIE CAUTHI U JOKYMEHTHI.

[IpenoTBpaiieHue  HECAHKIIMOHUPOBAHHOTO  JIOCTyNMa K  JUYHOM  KOH(HAECHIMATbHOMN
nH(popMalLUY, XpaHSIIEHcs Ha MEePCOHAIBHOM KOMIIbIOTEpEe, MOOMIIBHBIX YCTpoicTBax. BpenonocHoe
MporpaMMHOE ObOecredeHre U CrnocoObl 00pbObl ¢ HUM. AHTHBUpPYCHbIE Mporpammbl. OpraHuzanus
JUYHOrO apxuBa uHdopmaiuu. PesepsHoe xonuposanue. [laponapHas 3amura apxusa.

Mudposanne panHbix. CummerpuuHble U HecumMmeTpuuHble wmudpel. [Mludpsr npocroit
3amensl. [udp Lesaps. Hudp Buxkenepa. Anroputm mudpoanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Wndopmanus, naHHble ¥ 3HaHUA. MHQopManuoHHBIE MNpoLecchl B NPUPOJAE, TEXHUKE U
oO1ecTBe.

HenpepbiBHBIE W JTUCKpETHBbIE BEIMYUHBI U CUTHaibl. HeoOXoauMocTh AMCKpeTH3aluu
uHbopMaluy, NpeHA3HAYEHHON IS XpaHeHUs], nepeiau 1 00paboTKU B IIM(PPOBBIX cHCTEMAX.

JIBon4yHOE KOAMpoBaHUE. PaBHOMEpHbIE U HEpaBHOMEPHBIE KOJbl. JleKoaupoBaHue COOOLICHUH,
3allUCaHHBIX C TIOMOIIBID HEPABHOMEPHBIX KOJOB. YcnoBue Pano. IlocTpoeHne OIHO3HAYHO
JEKOUPYEMBIX KOJOB ¢ momouibio aepesa. ['padp An.A. MapkoBa. EnquHMIIBI M3MepeHHsT KOJIUYECTBA
uHpopMmanuu. AnpaBUTHBIN MOIXOA K OIIEHKE KOJIMYeCTBA MH(POPMAIUH.

Cuctemsl cuucienus. Pa3BépHyTas 3anuch LEIbIX U JPOOHBIX YKCEN B MO3UIMOHHON cHcTeMe
cuucienus. CBOWCTBA MO3UIIMOHHON 3alMCH YHCIa: KOJIMYECTBO LU(P B 3alHMCH, IPU3HAK JAETUMOCTH
4lClla HA OCHOBAHUE CHCTEMBI CUMCIEHHS. AJITOpPUTM MEPEBOAA LEJNOr0 4ucia U3 P-u4yHON cucTemsl
CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM IepeBoja KoHeuHo P-nuHoil 1pobu B AecATHUHYIO. AJITOPUTM
IIepeBoJia ILEJOoro 4Yucila U3 JAECATUYHOW CHUCTeMbl cuuciaeHus B P-uunyto. IlepeBon koHeuHOM
JecATUYHOM ApoOH B P-munyro. JIBon4Has, BOCbMEpUYHAs M IIECTHAALATEPUYHAS CUCTEMbI CUMCIICHUS,
CBSI3b MEXy HUMH. ApupMeTHYecKre onepaly B TO3UIUOHHBIX CUCTEMAX CUMCIICHHUS.

Komuposanue tekcroB. KomupoBka ASCII. Oxnobaiitasie konupoBku. Crangapt UNICODE.



Komuposka UTF-8. Onpenencane naGopMannoHHOTo 00bEMa TEKCTOBBIX COOOIICHH.

KoaupoBanue m3o0paxennid. Ouenka nHPOPMALMOHHOTO 00bEMa rpaguyecKux JaHHBIX MPHU
3aJJaHHBIX pa3pelIeHUH U IIIyOuHEe KOIUpoBaHMA IBeTa. L[BeToBBICe MOaenu. BekropHoe KoaupoBaHue.
®opwmartsl rpapuueckux ¢aitnos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OneHka WHPOPMAITMOHHOTO 00BEMA 3BYKOBBIX JAaHHBIX IMPH 3aJlaHHBIX
4acTOTE AUCKPETU3aLUU U Pa3psAHOCTH KOJIUPOBAHUS.

AnreOpa noruku. [loHsTHE BBICKa3bpIBaHUsA. BrIcka3bpiBaTelbHbIE (DOPMBI  (IIPEIUKATEHI).
KBanTOpBI CyliecTBOBaHMs U BCEOOLTHOCTH.

Jlornueckue onepanuu. Tabmuubl uctuHHOCTU. Jlormueckue BolpaxkeHus. Jloruyeckue
ToXJecTBa. JoKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C IMOMOINBIO TaOIHIl MCTUHHOCTH. Jlormyeckue
orepanuy 1 onepaluy Hajl MHOKECTBAMHU.

3akoHBI anreOpbl JIOTUKK. OKBHBAJICHTHBIE TNpeoOpa3oBaHUsl JIOTHUECKUX BBIPAKECHHIA.
Jlornyeckue ypaBHEHUS U CUCTEMBI YPABHEHU.

Jlormueckue (yHKIUH. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX (QYHKIHUH OT
KOJIM4€ecTBa apryMeHToB. [loHbIe cCTEMBI IOTUYECKUX (YHKIUI.

Kanonuueckue ¢opmbl noruueckux BbIpakeHuil. CoBepleHHbIE TU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TIOCTPOCHUS TI0 TAOIHIE HICTUHHOCTH.

Jlormdeckue »IeMEHThl B cocTaBe KommbloTepa. Tpurrep. Cymmartop. MHoropaspsaHbiii
cymmarop. [locTpoeHne cxem Ha JIOTMUECKHX 3JEMEHTAaX MO 33JaHHOMY JIOTUYECKOMY BBIPAKEHHUIO.
3anuch JIOTMYECKOTO BBIPAKEHUS IO JIOTUYECKOW cxemMe. MUKpOCXeMbl U TEXHOJOTHS UX
MIPOU3BO/ICTBA.

[IpencraBienue LeIbIX YKcen B NaMATH KoMmmbioTepa. OTpaHUYEHHOCTh JMana3oHa 4ucen Mpu
OTpAaHUYEHUN KoJimuecTBa pa3psanoB. llepenosiHeHne pa3psIHONW CETKU. be33HaKoBblE M 3HAKOBBIE
JaHHBIC. 3HAKOBBINA OWT. JIBOMUHBIN TOTIOJIHUTEIBHBIN KO OTPHUIATEIBHBIX YHCET.

[ToGuToBBIe nOTMYEecKUe omepanuu. Jlorudeckui, apuPMETHISCKUNA M IUKIUYECCKUN CIIBHUTH.
[[udpoBanme ¢ moMOIIBIO MOOUTOBOM onepannu «uckIodaromee NJINy.

[IpencraBneHne BENIECTBEHHBIX YHUCEN B NaMATH KOMIIBIOTEpA. 3HAydallas 4acThb M MOPSIOK
yycna. /luama3oH 3HauYeHUN BeUIECTBEHHBIX uwucen. [IpoOrembl XpaHEHHUs BEIIECTBEHHBIX YHCE,
CBA3aHHBIE C OrpPaHUYECHHEM KOJIMYECTBA pa3psdoB. BpinosiHeHHWe omnepanuil ¢ BEIECTBEHHBIMU
YHClIaMU, HAKOTIJIEHUE OIIMOOK MPU BBIYMCICHUSIX.

AJITOPUTMBI U IPOIPAaMMHPOBAHHE

OmnpeneneHne BO3MOXHBIX pE3yJAbTaTOB PpabOThl MPOCTEHIIMX aJrOPUTMOB  YIPaBJICHUS
UCIHOJIHUTENSAMA Y BBIYMCIUTENBHBIX alIrOpuTMOB. OIpeneneHne UCXOAHBIX IAHHBIX, IPU KOTOPBIX
JITOPUTM MOXKET JaTh TpeOyeMblil pe3yibTar.

Oranel pelmeHus 3a1a4 Ha KoMInblorepe. HCTpyMEHTaIbHbIE CPECTBA: TPAHCIATOP, OTJIAJ4HK,
npopunrpoBuMK. KoMnuisanus u uHTEpnpeTanus nporpamMm. BupTyanbHble MallluHbl.

WnterpupoBanHas cpena pa3zpaboTku. Meroasl oOTiIagku mporpaMm. Mcnosib3oBaHue
TpaccUpoBOuUHbIX Tabmuy. Otnagounslii BbIBOA. llomiaroBoe BhIMOJIHEHME Mporpammbl. Touku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl pgaHHBIX: LEJOYHCICHHBIE,
BEILLECTBEHHBIC, CUMBOJIbHBIE, Joruueckue. Bersienus. CnoxxHele ycnoBus. L{ukiael ¢ ycioBHeM.
[uxnsl mo mnepeMeHHOW. B3anmo3aMeHsAeMOCTb pa3IMYHBIX BUIOB LMKIOB. MHBapuaHT LHMKIIA.
CocraBieHne UKIa ¢ UCIOJIB30BaHNEM 3apaHee ONPEAeIEHHOTO MHBApUAHTa IUKJIA.

JlokymeHTpoBanue ImporpamM. HMcnosb3oBanue kommentapueB. Iloaroroska omnucaHus
IIPOrpaMMBbI U UHCTPYKLIUH JUJIS TIOJIB30BATE.

AnropuT™Mbl  00pabOTKM HATypaJbHBIX YMCEN, 3alHUCaHHBIX B MO3MIHMOHHBIX CHCTEMax
CUMCIIEHUS: pa30MEeHMEe 3allCH YMCIIa Ha OTAETbHBbIE IHU(PHI, HAXOXICHUE CYMMBbI U MPOU3BEICHUS
udp, HaXOXkKACHNE MAKCUMaIbHON (MUHUMAIBHOM) UQPHI.

HaxoxxzeHne Bcex IPOCTBIX 4YMCENl B 3aJaHHOM auanaszoHe. IlpencrasieHue 4duciia B BHJIE
Habopa MPOCTHIX COMHOXKHUTEIEH. ANTOPUTM OBICTPOTO BO3BEJICHHS B CTEIIEHb.

OOpaboTka JaHHBIX, XpaHAMUXcad B Qaiinax. TexcToBble W JBoMuHBbIE (Qaiinbl. PailnoBble
nepeMeHHbIe ((ailioBsle ykazarenn). Urenue u3 aitna. 3anuck B ait.

Paz6uenne 3amaunm Ha mnonzagaun. Iloamporpammel (mpoueaypel U QyHkuuu). Pexypcus.
PexypcuBHble 00beKTHI ((hpakTainsl). PexkypcuBHbIe niporienypbl U GpyHKIMH. Mcmois30BaHue cTeka s



OpraHM3aly PEKYPCUBHBIX BHI30BOB.

Ucnons3oBanne craHgapTHOM OMONMOTEKM s3blka MporpamMmmupoBaHus. llojkiroueHue
OMOIMOTEK MOANIPOTPAMM CTOPOHHHUX MPOU3BOAUTENECH. MOAYIbHBIA IPUHIIUIT TOCTPOSHHS TPOTPAMM.

Yucnennsie MeTobl. TouHOE ¥ MpHOMMKEHHOE pelIeHus 3a1au. YnCcIeHHbIE METO bl PELICHHS
yYpaBHEHUM: MeToJ Iepedopa, METOJ NOJOBUHHOIO jeneHus. IIpuOnmkéHHoe BBIUMCIEHUE [UIMH
KpHUBBIX. Bbruncnenue miomaneit Guryp ¢ momMompo YUCIECHHBIX METOA0B (METOJI MPSMOYTOJIbHUKOB,
meton tpameuuii). Ilomck wmakcumyma (MUHMMYMa) GYHKOIAHW OJHOW NEPEMEHHOH METOJ0M
[IOJIOBUHHOTO JICJICHUS.

OOpaboTka CHMBOJBHBIX [TaHHBIX. BcTpoeHHBIE (YHKIHMH S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA
MOSIBJICHUI CHUMBOJIa B CTpPOKE, pa30MEeHHE CTPOKM Ha CJOBa IO MPOOEIbHBIM CHMBOJAM, HMOUCK
IIOJCTPOKH BHYTPH JJAaHHOU CTPOKH, 3aME€HA HAWJIEHHOM ITOACTPOKH Ha IPYryro CTpOoKy. I'eHepanus Bcex
CJIOB B HEKOTOPOM asi(paBUTE, YAOBIETBOPSAIONINX 33aJJaHHBIM orpaHudeHusM. [IpeobpazoBanue yncna B
CHUMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBsl 4 OCIeI0BaTENbHOCTH yucell. Boruncnenre 0000IEHHBIX XapaKTEPUCTHUK 3JIEMEHTOB
MaccuBa WJIM YHMCJIOBOW IOCIENOBATENbHOCTH (CyMMBI, ITPOU3BENEHUS, CPEIHETO apu(pMETHUECKOTO,
MUHHMAaJIbHOTO U MAKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOLUIUX 3aJaHHOMY
ycioBHI0). JINHEHBIN MOUCK 33JAHHOTO 3HAYCHHS B MACCUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOAbI COPTUPOBKU (METOJ My3bIpbKa, METO]
BbIOOpa, copTupoBKa BcTaBkamu). CopTupoBKa ciausiHueM. beicTpas copTupoBka MaccuBa (QJITOPUTM
QuickSort). JIBon4HBIN TOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIE MaccuBbl (MaTpULbl). AITOPUTMbI 0OpaOOTKH JABYMEPHBIX MAacCHBOB: 3aIlOJIHEHHE
JIBYMEPHOTO YKCJIOBOI'O MaccuBa MO 3a/laHHBIM IpaBWJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCHBE,
BBIYHCIIEHUE MaKCUMyMa (MUHUMYMa) U CYMMBbI 2JIEMEHTOB JJIByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK
U CTOJOLOB ABYMEpPHOIO MaccuBa. Pa3paboTka mporpaMm JUlsl peIIEHUs HPOCThIX 3aJad aHajau3a
JAHHBIX (OYMCTKA JAHHBIX, KIIaCCH(UKAIINS, aHAIN3 OTKJIIOHEHHUH ).

NudopmManmoHHble TEXHOJIOTHH

TexcroBeiii mporeccop. PemaktupoBanme u ¢opmarupoanue. [IpoBepka opdorpadum u
rpamMmMmaTuk. CpeacTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM ITpolieccope. Mcnonab30BaHUE CTHIICH.
CrpykTypupoBaHHbBIE TEKCTOBble JOKyMeHThl. CHocku, ornaBienue. KomektuBHas paborta c
IoKyMeHTaMu. MHCTpyMEHTBI pPELeH3UpOBaHUS B TEKCTOBBIX mpoieccopax. OOnauHble CEPBUCHI.
HenoBass  mepenucka. Pedepar. IlpaBuna  muTHpoBaHUS  UCTOYHUKOB U OGOPMIICHHUS
oubnuorpadguueckux ccbuiok. OdopMieHHe CHOUCKA JIUTEpPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOI
BEpcTKOl Tekcta. Texumuueckwe cpenctBa BBojga Tekcra. CrienMaau3upOBaHHBIE —CPEICTBA
PEIaKTUPOBAHUSI MATEMATUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJaud aHallM3a JAHHBIX: MPOTHO3UPOBAHUE, KIACCH(pHUKAIIHS,
KJlacTepu3anus, aHaiu3 oTkiIoHeHui. [locrmemoBarenbHOCTh pelleHHs 3aJad aHald3a JaHHBIX: cOOp
MEePBUYHBIX JIaHHBIX, OYMCTKA M OILIEHKa KadyecTBa JaHHBIX, BBIOOD W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHMe JaHHBIX, BU3yalH3alUsl JaHHBIX, MHTEpHpeTanus pe3ynbratoB. [IporpamMmmHbie
CpeICTBA W HMHTEPHET-CEPBUCHI sl 0OpabOTKM M TpEACTaBIICHUs JaHHBIX. bosbliue JaHHBIE.
Mamunnoe o0y4yenue. HTeIeKTyalbHbIN aHaIU3 JaHHBIX.

AHanM3 JaHHBIX C TIOMONIBIO OJIIGKTPOHHBIX TaONMUIl. BbIUKCIEHHE CYMMBI, CpPEIHETro
apudmeTnyeckoro, HauboIbIIEro (HAMMEHBIIIET0) 3HAUYCHHsI Auana3oHa. Berancnenue kosdguimeHTa
KOppEeTSIUU BYX psSAOB JNaHHBIX. [locTpoeHue cronOuaThix, JTUHEHUYATBIX M KPYTOBBIX TUArpamM.
[TocTpoenue rpaduxoB Gpynkiuit. [londop nuHUYM TpeHaa, pelIeHUe 3a1a4 MPOTHO3UPOBAHUS.

UucneHHoe pelleHne YpaBHEHHH ¢ MOMOIIBbIO mojadopa mapameTrpa. OnNTUMH3AIMs KaKk MOHUCK
HAWIY4YIlIEro pelIeHUs B 3aJaHHBIX ycnoBusix. llemeBas ¢yHkius, orpanuyenus. JlokanbHbIE U
rI100ambHBI MUHUMYMBI 1IeNIeBO (QyHKIMU. Perienne 3a1ad ONTUMHU3AINH C TIOMOIIBIO YJEKTPOHHBIX
TaOJIHII.

11 KIIACC

Teopernueckue 0CHOBBI HH(YOPMATHKH
Teopernueckue MOAXOAbl K OICHKE KOJMYECTBAa MHGOpMAIMU. 3aKOH aJUTUBHOCTH



uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocts. Popmyna [llenHoHa.

Anroputmbl  cxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANropUTMBI CKaTUS JAHHBIX C IOTEPSIMU. Y MEHBIIEHHUE TTTYOUHBI KOAUPOBaHUs 11BeTa. OCHOBHBIE UJIEU
anroputmoB cxarust JPEG, MP3.

CkopocTh nepenauu JaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepeaadd oT WH(POPMAMOHHOTO 00bEMa
JAHHBIX U XapaKTEpUCTHK KaHana cBA3U. [IpMunHBl BOZHMKHOBEHHUS OLIMOOK IpU Iepefaye JaHHBIX.
Konpl, no3Bossitonine oOHapyKUBaTh U MCHPABIIATh OLIMOKH, BO3HHUKAIOUIME P IE€peiaye JTaHHBIX.
Paccrosinue Xommunra. Koauposanue ¢ moBropenneM 6utos. Koapl XommuHra.

Cucrembl. KoMnoHeHTHI cucTeMbl U UX B3aumoierictBue. CucreMubiit 3hexT. YpasiaeHue Kaxk
nHpOopMaMOHHKIHA mporiecc. OOpaTHas CBSI3b.

Mopnenun u monenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJEIM MOJAEIUPYEMOMY
00BEKTY HITH TIPOLIECCY, LIEIH MOIeIUpoBanus. GopManu3amus MPUKIAIHBIX 3a1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHJE, YJOOHOM ISl BOCIHPHUSATHS YEIOBEKOM.
I'paduueckoe npencraBieHre JaHHBIX (CXeMbI, TAOIUIIBI, TPaQUKH).

I'pagpi. OcHoBHble mnoOHsSTHA. Bunel rpados. Omnucanue rpadoB ¢ MNOMOIIBIO MaTpPUI
CMEXHOCTH, BECOBBIX MaTpHI], CIIMCKOB CMEKHOCTHU. Pelenne anropuTMUYecKux 3a/1ad, CBSA3aHHBIX C
aHanu3oM TpadoB (MOCTPOCHUE ONTHUMAIBLHOTO IMYTH MEXKAY BepIIMHAMU Tpada, ompenencHue
KOJIMYECTBA Pa3IMYHBIX IIyTeH MEXy BEpIIMHAMU OPUEHTHUPOBAHHOTO allUKINYECKOro rpada).

HepeBws. bunapuoe nepeBo. [lepeBbss mowmcka. CrnocoOwsl o6xoma naepea. [IpencraBnenue
apudmMeTHyecKux BBIpAXKEHHM B BuJE JepeBa. JluCKpeTHble HUIphl JABYX HIPOKOB C TMOJHOU
unpopmanueit. [locrpoenue nepeBa mepebopa BapHaHTOB, ONMUCAHHE CTPATErWU UTPbI B TAOIMYHOM
(dopme. BeIMrphIlIHbIe M TIPOUTPHIIITHBIE TTO3UIIMU. BBIMTPBILIHbIE CTPATErHHU.

CpenctBa MCKYCCTBEHHOrO HHTelsiekTa. CepBHCHI MAIIMHHOTO TMEpPEeBOJa U pacro3HaBaHHS
ycTHOU peun. KoruutusHble cepBuchl. MnenTudukanus u nouck n3o0paxxeHui, pacrno3HaBaHUE JIMII.
CamooOyuaromuecss cuctembl. VICKYCCTBEHHBI WHTEUICKT B KOMIBIOTEPHBIX HWrpax. Mcmonp3oBaHue
METO/IOB HMCKYCCTBEHHOTO MHTE/UIEKTa B OOydalomux cuctemax. lcnoib3oBaHue METOOB
UCKYCCTBEHHOIO MHTEJUIEKTa B poOoroTexHuke. HWurtepHer Bemied. IlepcrekTuBbl pa3BUTHS
KOMIBIOTEPHBIX UHTEUIEKTYaIbHbIX cucTeM. HelipoHHbIE ceTH.

ANTOpUTMBI U IPOTPaMMHUPOBAHHE

dopmanuzanus TMNOHATUA ainroputMma. MamubHa TeOpUHra Kak YHUBEpCaJIbHAs MOJIEIb
BeiunciieHUd. Te3uc UYEpua—ThropuHra. AJropuTMUYECKH HEpa3pelIMMble 3ajadyd. 3ajada OCTaHOBA.
HeBo3M0XHOCTh aBTOMATUUYECKOUW OTJIA/IKH IIPOTPAMM.

OneHka CJIOXXHOCTU BbluMclieHUil. Bpemsi paGoTbl M 00BEM HCHONB3YEeMOM MaMsTH, HX
3aBUCHMOCTb OT pa3Mepa HUCXOJHBIX AaHHBIX. OLEHKa aCUMITOTHYECKON CJIOKHOCTH aIrOpPUTMOB.
ANropuTMBI  MOJMHOMHUANIBHON  cioxHocTU. IlepeGopubie anroputmbl. [IpumMepsl  pa3nuyHBIX
ITOPUTMOB PELLIECHUS OAHOU 3a/1a4, KOTOPbIE UMEIOT PA3JIUYHYIO CIIOXKHOCTb.

ITouck MpOCTHIX YKCEI B 33JJaHHOM JIMAla30He ¢ HOMOIIBIO AITOPUTMA «pelieTo DpaTocheHar.

MHoropaspsHbie [eNble Yncia, 3aJa4i JUTMHHON apu(METHKH.

CrnoBapu (acconaTuBHBIE MaccHUBBI, 0ToOpaskeHus). Xou-Tabnuisl. [loctpoenue andaBuTHO-
YaCTOTHOIO CJIOBAps AJIs 3aJaHHOTO TEKCTa.

AHanu3 TEeKCTa Ha EeCTECTBEHHOM Ss3bIKe. BbileneHue mNociaenoBaTENbHOCTEH MO MIa0JIoHY.
Perynspubie BeipakeHus. YaCTOTHBIN aHANIU3.

Creku. AHanM3 MpPaBUIBHOCTH CKOOOYHOTO BBIpaXEHHUs. BpluucieHne apumMeTndeckoro
BBIPAXKEHUS, 3alIMCAaHHOTO B MOCTPUKCHOH (opme.

Ouepenn. Mcnosib30Banue ouepeu sl BpEMEHHOTO XpaHEHMSI IaHHBIX.

Casi3HbIe criucku. Peannsanys creka u ouepeu ¢ OMOILBIO CBS3HBIX CIIUCKOB.

Anroputmsl Ha rpadax. IlocTpoeHne MUHMMaIbHOTO OCTOBHOTO JIEPEBa B3BEIIEHHOTO CBSI3HOTO
HeopHeHTUpoBaHHOTO rpada. OOxon rpada B rinyOuny. O6xon rpada B mmpunHy. KommdectBo
pPa3NUYHBIX TyTe MeXJIy BEpUIMHAMU OPUEHTHPOBAHHOTO aIMKINYEcKoro rpada. AJroputm
Heiikctpbl. AnroputM ®noiiga—Y opiania.

HepeBbsi. Peanuszanus nepeBa C IMOMOIIBIO CCBIJIOYHBIX CTPYKTYp. JlBomuHble (OMHApHBIE)
nepeBbs. [locTpoenue nepeBa i 3aJaHHOTO aprU(PMETHIECKOTO BBIpaKEHHsI. PeKypCHBHBIE allTOPUTMBI
o0xona aepea. Vcnonp3oBaHue creka U ouepeau it 00xoaa aepeBa.

JluHamMuueckoe IporpaMMHUpOBaHME KaK METOJ pEelIeHHs 3aJad C  COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YJIBTATOB. 3a/lauM, pellacMble C MOMOIIBI0 TUHAMUYECKOIO MPOrpaMMHUPOBAHMS:



BBIYHCIICHUE PEKYPCUBHBIX (DYHKIUH, MTOJCUET KOJMIESCTBA BAPUAHTOB, 33/Ia4d OTITHMH3AITHH.

[TonsiTue 06 06BEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBeKTh U Kinacchl. CBoMCTBA
u Merodbl 00beKkToB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHanu3. Pa3paboTka mTporpaMM Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO MO1X01a. VIHKAICYIIAINs, HAaClIeOBaHUE, TIOTUMOP(HU3M.

Cpenbl  ObicTpoii  pa3paboTku mporpamm. lIpoektupoBanue uHTEpdeiica TOIH30BATEIS.
Hcnosib30BaHMEe TOTOBBIX YIPABIISIEMBIX JIEMEHTOB JIJIsl IOCTPOCHUsI uHTEep(erica.

O0630p s3bIKOB MporpamMMmupoBanus. [loHsTHE O mapamurmax mporpammupoBaHus. M3ydenue
BTOPOTO SI3bIKA MPOTPAMMUPOBAHUS.

HNudopmanmoHHbIe TEXHOJIOTUN

DTanbl KOMITBIOTEPHO-MATEMAaTUUECKOTO MOJICIMPOBAHUS: TMOCTAHOBKA 3aaud, pa3padoTKa
MO/IEJIH, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOJICITUPOBAHMS.

Juckperusamnusi 0Opu  MaTEeMaTHUYECKOM  MOJISTUPOBAHUU  HEMPEPBIBHBIX  IPOILIECCOB.
MogenupoBanue aBWXKEHUA. MojaenupoBaHue OMOJOTHUYECKMX CHUCTEM. MaTemaTudeckue MOJENU B
SKOHOMUKE. BrIuncnuTenbHbIe SKCIIEPUMEHTHI C MOJICTISIMU.

O06paboTka pe3yabTaTOB JKCHEpuMeHTa. MeToJ HauMeHbIuX KBaapaToB. OIEHKA YHCIOBBIX
rapaMeTpoB MOJIETUPYEMBIX 0OBEKTOB U TpolleccoB. BoccTaHoBIEHNE 3aBUCUMOCTEN IO pe3ysibTaTam
IKCIIEPUMEHTA.

Bepostaoctaeie monenu. Merons Monte-Kapno. Mmutanmonnoe monenupoBanue. CHUCTEMBI
MaccoBOTr0 00CTyKUBaHUSI.

Tabnuunble (pensivoHHBIE) 0a3bl JNaHHBIX. Tabmuia — TmpeacTaBieHHE cBeleHUud o0
OIHOTHUIHEIX 00bekTax. [lome, 3amuch. Kimrou tabnunpel. PaboTa ¢ roToBo# 0a30¥ JaHHBIX. 3allOJIHEHHE
0a3bl maHHbIX. [lonck, cCOpTUPOBKA M PUIBTpAlIUS JAaHHBIX. 3aMpOChl HA BHIOOPKY JaHHBIX. 3aMpPOCHI C
napameTpamMu. BeraucisieMbie moJist B 3a1pocax.

Mmuorotabnuuapie 0a3bl JaHHBIX. THIBI CBs3€M MEXKIy TaOnuiamMu. BHemHWW KITio4.
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JaHHBIX.

OcHOBHBIE TPHUHIMIB HOpPMaNHM3alid 0a3 JaHHBIX. SI3bIK ympaBieHus naHHbIMH SQL.
Co3znanne mpoCThIX 3apocoB Ha si3bike SQL Ha BEIOOPKY TaHHBIX U3 OJHOM TAOJHIIBL.

Hepensiumonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI

HNutepner-npunoxenus. [loHsTHe O cepBepHOM W KIMEHTCKOM dacTsax caita. TexHomorus
CKJIMEHT — cepBep», e€ pocromHcTBa W HepoctaTku. OcHOBBI si3bika HTML u kackamaHpix TaOmuIl
ctuneirt (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenue Be6-caiiToB. Yciyra xocTuHra. 3arpyska ¢GaiioB Ha CauT.

BBon wu300pakeHH € HCMONB30BAHHEM PA3IUYHBIX HUMPOBBIX YCTPOUCTB (LHUPPOBBIX
doToanmapatoB MU MHUKPOCKOIIOB, BHJEOKaMep, CKaHEpOB M Jpyrux ycrpoiicts). ['paduueckuit
penakrop. Paspemenne. KanpupoBanme. HcnpaBnenue mnepcrektuBbl. ['ncrorpamma. Koppekuus
ypOBHEH, Koppeknus 1Bera. O0eciBeunBaHue IIBETHBIX M300paxkeHui. Perymb. Pabora ¢ obmactamu.
OUIbTPHI.

Mmuorocnoiiasle u3o0paxenusi. TekctoBble ciou. Macka cnos. Kanamel. Coxpanenue
BbIAeNIeHHOM o6nacTu. [loAroToBKa mimtocTpauii 1 Be0-caiiToB. AHUMUPOBAHHBIE H300paKEHUSI.

Bextopnas rpaduka. I[IpumutuBsl. V3mMeHeHMe Topsaka dSJIEMEHTOB. BrlpaBHUBaHUE,
pacnpenenenue. ['pynnuposka. Kpusbie. @opMaTsl BEKTOPHBIX PUCYHKOB. Mcrosib30BaHHE KOHTYPOB.
BexTopuszanus pacTpoBbIX U300paKeHUI.

[IpyHUMIBI TIOCTPOEHUS M PEJAKTUPOBAHUS TPEXMEPHBIX Mojenei. CeTouyHble MOJEINH.
Martepuansl. MojenupoBaHiue HCTOYHHKOB ocBerleHus. Kamepsl. AnmutuBHble TexHonoruu (3D-
npuHTepsl). [loHATHE O BUPTYaNbHON PEaTbHOCTH U IOTIOJTHEHHON peaibHOCTH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE ~ PE3yJAbTaThl  OTPAKAIOT TOTOBHOCTh M CHOCOOHOCTH  OOY4YaroLIMXCs
PYKOBOJICTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3MLMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOLUIMX TPAJAULMOHHBIM HEHHOCTIM



POCCHIACKOTO OOIIECTBA, PACHIMPEHUE >KU3HCHHOTO OMbITA W ONbITAa JACSITEILHOCTH B IPOIECCE
peanu3aluu CpeCTBaMU yueOHOTO MpeAMETa OCHOBHBIX HAMPABICHUNA BOCIIUTATEIBLHON 1€ATEIbHOCTH.

1) rpa’aaHcKOro BOCIUTAHMS:
OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOTIOPSIKA,
coOJroIcHre OCHOBOTIOJIATAOIINX HOPM HH()OPMAIIMOHHOTO MpaBa ¥ WH(POPMAIIMOHHOW O€30TTaCHOCTH;
TOTOBHOCTh  MPOTHUBOCTOSITH  WJCOJIOTMM  AKCTPEMHU3Ma, HaIlMOHaIM3Ma, KceHodoOuu,
JTUCKPUMUHAIIMM TIO  COLIMAJIbHBIM, PEJIMTHO3HBIM, pACOBBIM, HAIMOHAJIBHBIM IpPU3HAKaM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

IICHHOCTHOC OTHOIIICHHUEC K I/ICTOpI/ILIeCKOMy HacJI€IUuw, MOOCTHXXCHUAM POCCI/II/I B HaYKG,
I/ICKYCCTBG, TCXHOJIOTUAX, INOHMMAHHUC 3HAUYCHUA I/IH(l)OpMaTI/IKI/I KakK HaYKI/I B JXU3HU COBpeMeHHOFO
o0l11ecTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO NTOBEJCHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAl[MI0 M NPUHUMATh OCO3HAHHBIE pEIIEeHHs, OPUEHTHPYACh Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4HCIIE€ B ceTH MHTEpHET;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;
CIIOCOOHOCTh BOCIIPUHUMATH PA3JIMYHBIE BUIBI HCKYCCTBAa, B TOM YHCJIE OCHOBAaHHOTO Ha
WCIIOJIb30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MacHOTO o0pa3a KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JIOPOBBIO, B TOM YHCJIE 32 CUET COOMOACHUS TpeOOBaHUM OE30TIaCHOM IKCILTyaTallii CPEICTB
MH(OPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTUYECKOM W COLMaIbHOW HampaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO I€ATEIbHOCTS;

uHTepec K cdepam mpodeccuoHATbHOM /EATEIbHOCTH, CBS3aHHBIM C HH(QOPMATUKOM,
MPOrpaMMHUPOBAHUEM M HUH(POPMAIMOHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTH)KEHUAX HAYKH
MH(OPMATUKH M HAYYHO-TEXHHYECKOTO Mporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayiei
npodeccuu U peanr3oBbIBATE COOCTBEHHbBIC KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) IKOJIOrMYeCcKOr0 BOCIIHTAHHA:
0CO3HAHKE TJI00ATEHOTO XapaKTepa IKOJOTHUECKUX POOIEM U MyTeH MX PEIICHHUs, B TOM YUCIIE
¢ y4€TOM BO3MOKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:
chOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH, JOCTHKCHHUSM HAy4YHO-TEXHHYECKOTO Tporpecca U OOIIECTBEHHOW MPaKTUKU, 3a CYET
MOHUMAaHUS POJM WHGOPMAIMOHHBIX PEeCcypcoB, MH(GOPMAIMOHHBIX IMPOILIECCOB U MH(POPMAIIMOHHBIX
TEXHOJIOTUH B YCIOBHSIX IIUGPOBOI TpaHCHOpMAIIN MHOTHX CheEp KU3HU COBPEMEHHOTO 00IIEeCTBa;
OCO3HAaHUE IIEHHOCTH HAYYHOW [EeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

9) SMOLMOHAJILHBII HHTEJICKT, MPeANoaralommi cqopMUpOBAHHOCTD:

CaMOPETYJIMPOBAHMUS, BKIIIOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH OTBETCTBEHHOCTH 3a
CBOE TOBEIEHUE, CIIOCOOHOCTh aJAaNTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHSIM M MPOSBISATH
TrHOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALIMM, BKJIFOYAOIIEH CTPEMIIEHUE K JOCTHIKCHMIO LIEIIU U YCIEXY, ONITUMHU3M,
MHULMATUBHOCTb, YMEHUE JEICTBOBATD, UCXOI U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE —JAPYIHX,
YUYUTBIBATH €0 IpH OCYHICCTBJICHUNA KOMMYHHKAIIWUH, CIIOCOOHOCTE K COYYBCTBUIO U COIICPCIKUBAHHNIO,



COLIMANIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOLICHHUS C JPYTUMHU
JOAbMU, 3a00THTbHCS, IPOSBISITH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTATBI
B pesynbrare wu3ydeHuss WHPOPMATUKA HAa YpPOBHE CpeaHero oO0miero oOpa3oBaHus Y
oOyuaromierocs OyayT copMUpOBaHBI METANPEIMETHBIC PE3YIbTAThl, OTPAKECHHBIE B YHUBEPCATbHBIX
y‘-Ie6HI)IX ﬂeﬁCTBHﬂX, da MMCHHO — ITO3HABATCJIbHLIC YHUBCPCAJIIbHBIC
yueOHbIe NEHCTBHSI, KOMMYHUKATHBHBIC YHUBEpCAIbHbIC y4eOHBIC JCUCTBUS, PETYISATUBHBIE
YHHUBCPCAJIbHBIC y‘-Ie6HI)IC HCﬁCTBHﬂ, COBMECTHAas ACATCIIBHOCTD.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble JJoruyeckue JeiicTBHs:

CaMOCTOSITENIBHO  (DOPMYJTUPOBATh ¥ aKTyalIM3UpPOBaTh MpoOieMy, paccMaTpuBaTrh ¢
BCECTOPOHHE;

YCTaHaBJ'II/IBaTB CymeCTBeHHBIfI HpI/ISHaK NN OCHOBAHUS IJIA CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IIeHMST;

OTIPEJICIIATH TEJIN JCeSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/ISI B paCCManI/IBaeMBIX SIBJICHUAX

pa3pabaThiBaTh TUTAH PEIICHHs] MPOOJIEMBbI ¢ YIETOM aHAM3a WMEKOIINXCS MaTepUATbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBbHOCTDH, OICHUBATHh COOTBETCTBUC pe?;y.]'II)TaTOB OejIsM, OICHUBATDh
pI/ICKI/I HOCJ'I@)ICTBPI?I JACATCIIBHOCTH,

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX pEalbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrble nccienoparejibcKue AeiicTBHA:

BIIQJICTh HAaBBIKAMHU Y4Y€OHO-HCCIEOBATEIIBCKOM W TMPOEKTHOW JEATEIbHOCTH, HaBbIKAMH
paspernieHus mpooJieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHUS
MPaKTUYECKHUX 3aJ1a4, TPUMEHEHHUIO Pa3INYHBIX METOI0B IMO3HAHUS;

OCYIIECTBJIATh PA3JIMYHBIC BHUIBI JACATEIBHOCTH 110 TOJYyYEHUIO HOBOTO 3HAHMS, €ro
HWHTEPIPETAINH, TPEOOPa30BaHUIO U IPUMEHECHHUIO B PA3IMYHBIX YIYCOHBIX CUTYallUsIX, B TOM YHUCIIE IPU
CO3/IaHUHU Y4EOHBIX U COIUATBHBIX ITPOCKTOB;

dbopMupOBaTh HAYYHBIA THWIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIHOYEBBIMU
MOHATHSIMM U METOIAMHU;

CTaBUTh ¥ (HOPMYIHpPOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BATCIBHOW JEATCILHOCTH U
YKU3HEHHBIX CUTYaIIHIX;

BBISIBIISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a7auy, BBIABUTaTh TUIIOTE3Y €€
pelleHns, HaXOAUTh apryMEHThl Ui JOKAa3aTelbCTBA CBOMX YTBEPXKACHUMN, 3aJaBaTh MapaMeTphl U
KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 33/1a4H Pe3ylbTaThl, KpUTHUYECKU OLEHHBATh UX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBI IMOUCK TMEpPeHOCa CPEeICTB M CHOCOOOB JIEHCTBUS B
podecCHOHANBHYIO CPENY;

yYMETb MePEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTHYECKYIO 00IaCTHKU3HE A TEIHHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTh OPUTUHAIBHBIE TIOJIXObl U PEIICHUs, CTABUTh MPOOIEMBI U
3a/1auu, JOIYCKAIOIINE AIbTePHATUBHbBIC PEILICHHUSL.

Padora ¢ undpopmanueii:

BJIQJIETh HABBIKAMHU TOJIy4eHHS MH(POPMALUU U3 MCTOUYHHKOB PA3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIAThH MOUCK, aHAIN3, CUCTEMATU3alMI0 U UHTEPIPETAUI0 HHYOPMAIIMK Pa3InYHbIX BUIOB U
(dopM npencTaBieHus;

CO3/1aBaTh TEKCThl B pa3IMyHBIX (popMaTax ¢ Y4ETOM Ha3HaueHUs MH(OPMAIMHM U 1IEJIeBOMH
ayJMTOPUH, BBIOUpast ONTUMAIBbHYIO (POPMY MpEICTaBICHUS U BU3YaATH3alUH;



OLCHUBATb JOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaLII/II/I, e€ COOTBETCTBHE IIpaBOBbIM U
MOPaILHO-3TUYECKUM HOPMaM;

HCIIOJIb30BATL CPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B peUICHUN
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHU3alMOHHBIX 3a7ady ¢ coOmoJeHneM TpeOoBaHUN
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, T'MTHEHBI, PecypcoCcOepeKeHUs, PABOBBIX M 3TUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alIMTHI MH(POPMAIMK, HHPOPMALMOHHON 0€30macHOCTH
JIMYHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA

Oo0menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax KU3HH,

pacrmo3HaBaTh HEBEpOAIBHBIC CPEICTBA OOIICHHS, MOHUMATh 3HAYCHUE COIMAIBHBIX 3HAKOB,
paCHO?;HaBaTI) HpeI[HOCI)IJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaIII/II\/JI U CMiATr4Yarthb KOH(bJ'II/IKTI)I;

BJIQJIETh Pa3IMYHBIMH croco0amMu OOIIEHHsS W B3aUMOJEMCTBUS, apryMEHTHUPOBAaHHO BECTHU
Auajior, YMCTI) cMATryaThb KOH(i)J'II/IKTHble CI/ITyaIH/II/I;

Pa3BEPHYTO W JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON ¥ WHIUBUAYATEHON paOOTHI;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JICHCTBHH C Y4éTOM OONIUX HWHTEPECOB U
BO3MOJKHOCTEH KaXKJIOTO WIeHA KOJUICKTHBA,

MPUHUMATH IIeJTH COBMECTHOW JIEATEIIPHOCTH, OPTaHU30BBIBATh U KOOPJIWHUPOBATH JICHCTBUS IO
WX JOCTHKCHHIO: COCTABJISITh IUIAH JCWCTBHM, PAcHpeleNiaTh POJM ¢ YI6TOM MHEHHHA YJaCTHHUKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYeCTBO CBOETO BKJIa/Ja M KaXJOTO0 ydyaCTHHKAa KOMaHIbI B OOIIMN pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeniaraTb HOBBIE MPOEKTHI, OLEHUBATh HUAEU C TMO3ULUUU HOBHU3HBI, OPUTHMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS

Camoopranuszanms:

CaMOCTOSITEJIPHO OCYIIECTBIISITh MIO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH TPOOIEMBbI, CTABUTh
1 popmyaupoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON JEATEILHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEJIPHO COCTAaBJISATh IUIAH pEHIeHUs MPOOJEeMBbl ¢ y4E€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHTYAIIHSIM;

pacimupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MTPEANOYTCHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHUIO IIHPOKOW JPYIUIUMU B Pa3sHBIX OO0JIACTAX
3HAHM, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OIIGHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€STEIbHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LIETSM;

BJIaJIeTh HaBbIKAMM IO3HABATEJIbHOM pe(rueKCHMH Kak OCO3HAHUS COBEpIIAEMBIX NEHCTBUN H
MBICIUTEIBHBIX MPOLIECCOB, MX PE3yIbTaTOB M OCHOBAHUHM, MCHOJb30BATH MPUEMBI pe(IeKCHH Ui
OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS TI0 UX CHIDKEHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHAIN3€ PE3Y/IbTaTOB JAESTEIbHOCTH.

IIpunsTHs ceds u Apyrux:
IPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;



MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIUOKY;
pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIMH JPYroro YeJIOBEKa.

MNPEJMETHBIE PE3YJIbTATBI

B npouecce uzyuenus kypca uadopmatuku yriyo6iaéanoro ypoHs B 10 kimacce oOydaromumMucs
OyAyT AOCTUTHYTHI CICIYIOIINE MTPEIMETHBIC PE3yIbTaThI:

BJIAICHUC MTPCACTABIICHUAMU O POJIA I/IH(i)OpMaHI/H/I U CBS3aHHBLIX C HeH ImponeccoB B Ipupoac,
TEXHUKE M OOIecTBe, NOHATHUAMH «HMHGOpMAIHs», «HHPOPMAIMOHHBIA MPOIECC», «CHUCTEMay,
«KOMIIOHEHTBl ~ CHCTEMBI», «CHCTeMHBIH d3(pdekr», «uH(pOpMAIMOHHAS CHUCTEMa», «CHCTEMa
YIIpaBJICHUSY;

BJIaICHUEC MCTOJaMM IIOUMCKa I/IH(l)OpMaIII/II/I B CCTHU I/IHTepHeT, YMCHUC KPUTUUYCCKU OLUCHHUBATH
nH(pOpMAINIO, TIOTY4YEeHHYIO U3 ceTh VHTepHeT;

YMCHHUEC XapaKTCPU30BaATh OoJIBIIINE JaHHBIC, IPUBOJUTL MPUMEPBLI UCTOYHUKOB HUX IOJTYYCHUA U
HaIpaBJICHUA HCIOJb30BaHUSA, YMCHHUC KJ'IaCCI/I(bI/IIII/IpOBaTB OCHOBHBIC 3aJa4ud aHalin3a JdaHHBIX
(mporHo3upoBaHue, KJaccuQUKanus,  KiacTepusalus, aHaJIU3  OTKJIOHEHWH),  TOHUMAaTh
MOCIIEIOBATEIIFHOCTh PEIICHUS 3a7ay aHaji3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KadyeCTBa JJaHHBIX, BI)I60p 1500503051 MOCTPOCHUE MOJICIIN, HpeO6pa3OBaHI/IC JAaHHBIX, BH3YyaJIMU3alusid
JAHHBIX, UHTEPIIPETALUs PE3YJIbTATOB;

MMOHMMAaHHE OCHOBHBIX NPUHUIUIOB yCTpoMcTBa U  (YHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMIBHBIX KOMITIBIOTCPOB, TeH)IeHI_[I/II\/II Pa3BUTHA KOMIIBIOTCPHBIX TeXHOHOFHﬁ;

BJIAJICHHUEC HaBBbIKaMH pa6OTI)I C OonepanrOHHBIMHU CHUCTEMAaMU, OCHOBHBIMU BUIaMHN
MIPOTPAMMHOTO 00€CTICUeHHUS JIJIsl PEIICHHS YIeOHBIX 3a/1a4 110 BHIOPAHHOW CIICIIHATA3AIIHH;

HaJIN4Ynue HpeﬂCTaBHeHHﬁ O KOMIIBIOTCPHEBIX CETAX U UX POJIK B COBPEMCHHOM MHPE, O 0a30BBIX
MPUHIMIAX OpraHu3alvd W (QYHKIHMOHUPOBAHMUS KOMIIBIOTEPHBIX ceTed, 00 OOmMX MNpUHLIKIAX
pa3paboTKu U HYHKIMOHUPOBAHUS WHTEPHET-TIPHIIOKEHU;

MOHUMaHUE yrpo3 WHPOPMAMOHHOW OE30MaCHOCTH, WCIIOJIb30BAHUE METOIOB M CPEICTB
MPOTHBOJCHCTBUSL ATHM Yrpo3aM, COONIOJIeHHEe Mep 0e30MacHOCTH, MPEIOTBPAIAONINX HE3aKOHHOE
pactpoCTpaHeHHE TEePCOHANBHBIX JIaHHBIX, COOMI0OJeHNEe TpeOOBaHM TEXHUKH OE30MAaCHOCTH |
THTHUEHBI TIPU pab0Te ¢ KOMIBIOTEPAMH U APYTHMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHSI, TOHUMaHHE
MIPABOBBIX OCHOB MCIIOJIb30BaHUSI KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI B ceTn HTEpHET;

MMOHMMaHUE OCHOBHBIX NPUHIMIIOB IMCKPETH3AIMU PAa3IMYHBIX BHIOB HH(OpMAIMK, yMEHHUE
onpeneniaTh HHOOPMAIMOHHBINH 00bEM TEKCTOBBIX, I'pa)UUYeCKUX M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
napameTpax ITUCKPETU3allui, YMEHHE OIPENENIATh CPEIHIO CKOPOCTh INEepeaayd JAaHHBIX, OLICHUBATDH
M3MEHEHHE BPEMEHU Iepeau Py W3MEHEHHH MH(POPMAIMOHHOTO 00bEMa JTaHHBIX U XapaKTEPUCTHK
KaHaJla CBSI3H;

YMEHHUE HUCIIOJIb30BaTh NPU PEUICHUH 3a/1a4 CBOMCTBA TMO3MIIMOHHOW 3alMCH YUCEll, AlTOPUTMA
MOCTPOCHHMSI 3aIMCH YUCIIA B TIO3UITHOHHON CHCTEME CYMCIICHHS C 3aIaHHBIM OCHOBAHUEM M TIOCTPOCHUS
qHcia 1Mo CTPOKE, COACPIKaIlel 3alich ATOTO YMCIIa B TO3UIIMOHHOW CHCTEME CUMCIICHHS C 33JaHHBIM
OCHOBAHMEM, YMCHHUE BBIMIOJIHATh APU(PMETUUCCKHE ONIEPALIUHU B MMO3UIIHOHHBIX CUCTEMaX CUHUCIICHUS;

YMEHHUE BBINOJHATh MPEOOPA30BAHUS JIOTHUSCKHX BBIPAKEHUH, HCIOJB3YS 3aKOHBI anreOpbl
JIOTHKH, YMEHUE CTPOUTH JIOTUYECKOE BHIPAKEHHUE B JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAJIbHBIX
dopmMax MO 3aJaHHOW TaOJWIE WCTHMHHOCTH, WCCIEAOBaTh 00JacTh HCTUHHOCTH BBICKAa3bIBaHMUS,
COJICpKAIIETO ITePEeMEHHbIE, PEIIaTh HECJIOKHBIC JIOTUYECKUE YPABHEHHUS U CUCTEMbI YPaBHCHHUIA,

MOHMMaHUe 0a30BbIX AJTOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBON MH(popManuu (3amuch
qucen B MO3UIMOHHON CUCTEME CUMCIICHHUs], HaXOXKCHNUE BCEX MPOCTHIX YMCEN B 3a/laHHOM JIHara3oHe,
00paboTKa MHOTOPA3PSAIHBIX IIEbIX YHCEN, aHAIN3 CUMBOJIBHBIX

CTPOK M JIpYTHX), QJITOPUTMOB IIOMCKA U COPTUPOBKH, YMEHHE OIpPENENsATh CIOKHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOPUTMOB (CYMMHUPOBAaHHUE JIEMEHTOB MacCuBa, COPTUPOBKA MAacCHUBa,
nepebopHbIE ATOPUTMBI, ABOMYHBIA MMOMCK) U MPUBOJUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB pa3HOU
CJI0’KHOCTH JIJIsl pellIeHHsI OTHOM 3aauu;

BJIaJICHHE YHUBEPCAIBHBIM SI3IKOM NPOrpaMMHUpPOBaHUsl BeIcOKOro ypoBHs (Python, Java, C++,
C#), npencraBieHusMH O 0a30BBIX THIAX JAHHBIX W CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh
OCHOBHBIE YIPABIIAIONIME KOHCTPYKIIMH, YMEHHE OCYILECTBIIATh aHAJIU3 NPEJIOKEHHON NMpOorpaMMmBbl:
OTIPENEeNATh Pe3yJabTaThl pabOThl MPOrPaMMbl MPH 3aJaHHBIX HCXOJHBIX JaHHBIX, ONPEACIATh, MPU
KaKHUX UCXOJIHBIX JIAHHBIX BO3MOJKHO IMOJIydCHHE YKa3aHHBIX PE3yJIbTATOB, BBISBISTH JIaHHBIC, KOTOPBIC



MOTYT NPHUBECTH K OomMOKe B paboTe MporpaMmsbl, (GOPMYIUPOBATH MPEITIOKECHUS MO YIYUIICHUIO
IIPOrPaMMHOTO KOJ1a;

YMCHHEC CO34aBaTb CTPYKTYPHUPOBAHHLIC TCKCTOBLIC JOKYMCHTBI

U ACMOHCTpPAaIMOHHBIC

MaTepI/IaJIBI C HCIIOJIB30BaHHUEM BOSMO)KHOCTGI;'I COBpeMeHHBIX HpOI‘paMMHBIX Cpe,Z[CTB nu O6JI3‘-IHLIX
CEPBHCOB;

YMEHHE HCIIOJIb30BAaTh JJICKTPOHHBIC TAONWIBI JJIs aHAlM3a, MPEICTaBiIcHUs u 00paboTKu
JAHHBIX (BKJIIO‘-I&?I BBIYHCIICHUC CYMMI)I, CpeI[HeFO apI/I(i)MeTI/I‘IGCKOFO, HaI/I6OJ'II)HI€FO 1 HAUMCHBIICT O
3HAUEHUH, pelIeHUE ypaBHEHHI, BHIOOP ONTHUMAIbHOIO PEIICHUs, MOAOOpP JIMHUU TPEHa, pElIeHUE
3aJ1a4 MPOTHO3UPOBAHUA).

TEMATHYECKOE IINTAHUPOBAHHUE

10 kacc

Nerr/t Tema Komnyects | OcHOBHEIE BUIBI JIeATeIbHOCTH

04acoB 00y4aronmxcs

10xacc

1 Pazgen 1. Llndposasi rpaMoTHOCTH

11 KoMnbloTep — yHUBepcaibHOE yCTpoiicTBO |4
00padoTKM JTaHHBIX

111 TpeboBanus TEXHUKN OE30MTACHOCTH U 2 AHaNIM3UPOBATH YCIOBHS HCIIONB30BAHUS
TUTHEHBI TPH pa00Te C KOMITBIOTEPAMU U KOMITBIOTEpA U JIPYTHX JOCTYITHBIX
JIPYrUMHA KOMITOHEHTaMH IH(poBoro KOMITOHEHTOB ITU(POBOTO OKPYKEHHUS C
OKpyKeHus. BX0HOM KOHTPOJIb. TOYKH 3pEHUS TPEOOBAHWH TEXHUKHU

Oe3omacHoCTH U TUTHEHBI. ONICHIBATh
COCTaBHbIE YaCTH U IPUHLUIBI paOOTHI
KOMIIBIOTEPOB, MOOMJIbHBIX YCTPOUCTB,
KOMIIBIOTEPHBIX CHCTEM.

1.1.2 [puHIMIB paOOTHI KOMITBIOTEPOB U 1 XapaKkTepru30BaTh KOMITBIOTEPHI pa3HBIX
KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (HOH nokosjeHuid. Mckath B cetu UHTEpHET
Heiimana. I'apBapackast apXxuTekTypa. uH(OPMAITHIO 00 OTEUECTBEHHBIX
ABTOMaTHYECKOE BBINOIHEHHUE IIPOrPaMMBbl CIHELHUAINCTAX, BHECIINX BKJIAT B
nponeccopoM. OnepaTuBHas, IOCTOSHHAS U pa3BUTHE BBIYUCIUTEIBHON TEXHUKH.
JoyroBpeMeHHast namsatb. OOMeH NaHHBIMU C [IpuBonuTH pUMeEPHI, HOATBEPKAAIOIINE
MOMOILIbIO MHH. KOHTpOsIephl BHEIIHUX TEHJEHLIUU Pa3BUTHS BEIYUCIUTEIbHON
ycTpoicTB. [IpsmMoii ocTyn K maMsITH. TEXHUKU.

OcHOBHBIE TEHICHLIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH.

113 [NapamnenpHbIe BEIYUCICHMS. 1 [osicHATH CYITHOCTH MapauIeNbHBIX
MHoOronpoueccopHbIE CUCTEMBI. BbIYMCIEHUN. [IpUBOINTE IpUMEpHI
Cynepxomnbrotepsl. Pacnpenenénusie 3a1a4, JUIsl PELICHUS] KOTOPBIX
BBIUUCIIUTEIbHBIE CUCTEMBI 1 00paboTKa IPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
OonpIinx naHHbIX. MoOUIIbHBIE TU(POBbIE TEXHOJIOTUHU WJIM TEXHOJIOTUU
YCTpOICTBa U UX POJIb B KOMMYHHUKALHSIX. pacrpenenéHHbIX BBIYUCICHUH.
BerpoeHnHbIe KOMIBIOTEDHI. XapakTepu3oBaTh POOOTH3NPOBAHHBIE
MuxpokoHTposuiepbl. PoOoTH3npoBanHble MPOM3BOACTBA, MOOMIIbHBIE ITU(POBLIE
MIPOM3BOJCTBA YCTPOMCTBA U UX POJIb B KOMMYHHUKALHIX

1.2 I[IporpammHoOe oGecneueHue 2

121 [IporpammHoOe oOecrieuerre KOMIbIOTEPOB 11 | 1 Paborats ¢ rpaduueckum uaTEpPEiicom

KOMITBIOTEPHBIX cUCTEM. Buasl
MIPOrpaMMHOI0 00ECTICYEHHUS U UX
HazHaueHne. OCOOEHHOCTH MPOrPaMMHOTO
obecriedeHnsi MOOMIIBHBIX YCTPOWUCTB.
[TapannensHOE NpOrpaMMHPOBAHHUE.
CucreMHOE IPOrpaMMHOE 00€CIIEUEHHUE.
OnepanmoHHbIE CUCTEMBIL. Y THIINTHI.
HpaiiBeps! ycTpoiicTs. MHcTammsmus u

orneparrionHo# cucrtemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMHA, (GalTOBBIMU
MEHEeKEpaMHU.

HHCTanmmMpoBaTh U ICHHCTATUTUPOBATH
nporpaMMHoe obecreyeHue.

[Ipaktuyeckas pabora «MHCTaISIIM U




ACUHCTAIIIAIUA ITPOTrPaAMMHOTIO obecreueHusl.

ACUHCTAJIIAUSA IPOrpaMm»

CBSI3aHHBIE C HCIIOJIb30BAaHHEM
UH(POPMAITTOHHO-KOMMYHHKAIIHOHHBIX
TexHoorui. O6mue npoOiIemMbl 3aUTHI
nHpopMauK 1 MHOOPMALMOHHON
6ezonacHocT. CpeacTsa 3alnThl
nH(pOPMAaIIUK B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSAX U
ABTOMAaTH3WPOBAaHHBIX MH()OPMAIMOHHBIX

122 @aitnossle cucteMsl. [IpuHIMIBI pa3MeleHus [TpuMeHATE WabIOHBI AT OMHCAHUS
1 UMEHOBaHUS (aiIoB B JOITOBPEMEHHOM rpymni ¢Gainos.
namsTu. [1[aGmoHsl 1u1s onMcaHusl TPy CooTHOCUTH BUBI INLEH3UH Ha
¢aiinos. HCIOIb30BAHNE IPOrPAMMHOI0
3akoHonaTenbcTBO Poccuiickoit @enepannu B obecrieueHus ¥ IOPSI0K ero
00s1acTy MPOrpaMMHOro 00ecIIeYeHusI. WCIIOJb30BAHMS U PACTIPOCTPaHEHHUSI.
JInuensupoBaHue NpOrpaMMHOrO IIpuBOAUTE PUMEPHI IPOIIPUETAPHOTO U
obecrieueHus ¥ NUPPOBBIX PECYPCOB. CBOOOIHOTO MPOrPAMMHOTO
[IponpuerapHoe 1 cBOOOJHOE MPOrPAMMHOE obecrievueHusl, MpeaHa3HaYeHHOro IS
obecrieuenne. Kommepueckoe u pelIeHus OJHUX U TeX JKe 3a/1a4.
HEKOMMEpPUYECKOe HCII0Ib30BaHNe HazpIBaTh OCHOBHBIE ITpaBOHAPYIIEHUS,
MPOrpaMMHOT0 obecrieueHns U MH(POBBIX MMeEIOIINE MECTO B 00J1aCTH
pecypcoB. OTBETCTBEHHOCTb, MCIIOJH30BAHMS IPOrPAMMHOIO
ycTaHaBIIMBaeMas 3aKOHO/IATEIbCTBOM o0ecrieueHusi, © OTBETCTBEHHOCTb 3a HHX,
Poccuiickoit @enepanuu 3a HEIPAaBOMEPHOE IIPENYCMOTPEHHYIO 3aKOHOJATENBCTBOM
HCIIONIH30BaHUE IPOTPAMMHOT0 00ECIICUECHIS P®.

1 I (POBBIX pecypcoB
IIpakTrueckas padora «PaitnoBsie
MacCKn

3.1 KomnbloTepHble ceTH

131 IIpuHLUIIEI TOCTPOEHUS U annapaTHbIe TTosicHATE MPUHIMIIBI TOCTPOEHUS
KOMITOHCHTBI KOMITBIOTCPHBIX cereii. CereBbie KOMIIBIOTEPHBIX cerell. BIsSBIATE 0611166
nporokonbl. Cers UHTEpHET. Anpecanus B U Pa3jinuus B OpraHu3aluy JIOKAJIbHBIX U
ceru Unrepuer. IIporokonsl crexka TCP/IP. TJ100QJTPHBIX KOMIIBIOTEPHBIX CETEH.
Cucrema moMmeHHBIX UMEH. Paznenenue [P- IIpuBoauTH IPUMEPHI MPOTOKOJIOB CTEKA
CETH Ha MOJICETH C MTOMOIIbI0 MaCOK TCP/IP ¢ onpenenéHHbIMA QYHKITUSIMH.
noacereii. CereBoe aAMUHUCTPUPOBAHUE. Hcnonb3oBaTh Macku MojceTei Jist
ITonydeHue TaHHBIX O CETEBBIX HACTPOMKax paszbuenus IP-cetn Ha moaceTH.
KommbioTepa. [IpoBepka HaIHYIHUs CBSI3U C IIpumenaTs mporpamMmMHoe oOecTiedeHne
y310M cetd. OTpeneneHre Mapupyra JUTSI TIPOBEPKHU PabOTOCITOCOOHOCTH CETH.
JIBUKEHUA MTAKETOB.

IIpaktrdeckas padora «IP agpeca u
MAacKH CeTen»

1.3.2 Bugsl nestenbHocTd B ceTu IHTEpHET. TIpumeHsTh pa3Iu4HbIe CEPBUCHI
Cepsucel UaTeprera. I'eonrpopMainoHHbIC WHTEpHETa I 0e30MacHOT0 MOTYYeHUS
cucTeMbl. [ eonmoKarmoHHbIE CEPBUCH nHpopmartin. [TpunepxuBaTHCS MPaBHIT
pearbHOTO BpeMeHH (HampruMep, JOKaIUs MOBEJICHHS B KHOEPIIPOCTPAHCTBE.
MOOHMITEHBIX TeIe(OHOB, OIPEICICHIE
3arpy’>keHHOCTH aBTOMAarucTpaei),
WHTEPHET-TOPT OB, OpOHUPOBaHUE OMIIETOB
Y TOCTHHHIIL. | '0Cy1apCTBEHHBIE 3IEKTPOHHEIE
cepBuCHI 1 yciayru. ColuanbHbBIe CeTH —
OpTaHMU3aNHS KOJTIEKTHBHOTO
B3aUMOJICHCTBHUS U OOMEHa JaHHBIMH.
CereBoii STUKET: ITpaBUIIa IOBEICHUS B
kubepripoctpancTse. [Ipobiema
MTOJUTHHHOCTH TTOTy4Ye€HHON MH(OPMAIIHH.
OTKpBITHIE 00pa30BaTENbHBIE PECYPCHI

4 HNudopmannonHas 6e30MacHOCTH

141 TexHOreHHBIE U SKOHOMHUYECKHE YTPO3BI, XapakTepru3oBaTh CYIIIHOCTh TTOHATHH

«uH(pOpMaMOHHasE 0€30ITaCHOCTBY,
«3a1mTa HHPOpMAaIHN.
DopMyIMpOBaTH OCHOBHBIE PaBHIIa
MH(POPMAIOHHOH 0€30IacHOCTH.
AHanmM3upoBaTh 3aKOHOJATENbHYIO 0asy,
Kacarolyocsi HHpOpMaIMOHHOM
6ezonacunocty. [IpuMensTs cpencraa
3alMThl MHPOpMaIWK: OpaHaMaysphl,




cucremax. [IpaBoBoe obecrieuenue
nH(POPMATMOHHON 0€30MacHOCTH.
DnexTpoHHas H(pPOBasi MOIHCH,
cepTU(HUIUPOBAHHbBIC CAUTHI U IOKYMEHTBI.
[penoTBpalieHre HeCAHKIITHOHUPOBAHHOTO
JOCTYTA K TMYHOH KOH(PHICHIIHATbHON
nH(pOpMAaLIUH, XpaHIIICHCS Ha IEPCOHATBHOM
KOMIIBIOTEPE, MOOMIIBHBIX YCTPOIMCTBAX.
BpenonocHoe nporpaMmmuoe obecriedeHue u
crocoObl 00pbOBI C HUM. AHTHBHUPYCHEIC
nporpamMmbl. OpraHu3aius JUYHOTO apXUBa
uHdopmaiun. PesepBHoe KonupoBaHue.
ITaposibHast 3a1MTa apXUBa.

AHTUBUPYCHBIE IPOrPaMMBI,
MapOJIUPOBAHUE U APXUBUPOBAHUE,
nmdposanue. [IpenoTBpamars
HECAaHKIMOHUPOBAHHBIN TOCTYI K
JIUYHOUN KOH(DUICHIIUATBHON
uH(OpMAaIUK, XpaHsIIeHcsT Ha
MEPCOHAILHOM KOMIIbIOTEPE, MOOUIBHBIX
YCTpOMICTBaxX.

[MpakTudeckas pabora «AHTUBUPYCHBIC
MIPOrpaMMBbI»

1.4.2 Hudposanne nanHbix. CHMMETpHYHBIE U 2 Hmets npencraBnenne o mudpoBaHuu
HecumMmerpruHble mudpsl. udpsr mpocToit JAHHBIX, BUAax mudpos. [ludposats u
3amensl. Lugp Lesaps. udp Buxenepa. nermudpoBaTh COOOIICHUE 10
Aunroput™m mudposanus RSA. U3BECTHOMY QJITOPUTMY.

[Mpaktuueckas padora «udposanne
JIAHHBIX»

2 Pa3nen 2. TeopeTuyecKkue 0CHOBBI 54
UHGoOpMaTHKH

2.1 IIpencraBienue uHpopMauuu B 24
KOMIBIOTEpe

211 Nndopmarus, naHHBIE U 3HAHUA. 1 TIosiCHATE CYIIHOCTh NOHSTHUI
HNudopmarimoHHble MpoIecchl B PUPOJIE, «HGOPMALINSD, «ITAHHBICY, «3HAHHS».
TeXHUKe U obuiecTBe. HenmpepriBHBIE 1 PemaTh 3anaun Ha u3MepeHue
JUCKPETHBIE BEJIMUUHBI M CUTHAJIBL. nH(OpMaIH, 3aKITI0UYEHHOI B TEKCTE, C
HeobxoauMocTh TUCKpETH3aIiH MO3UIINH a(aBUTHOTO Moaxoaa (B
nHpopMaIuy, IpeIHa3HaueHHON 11 IIPEAIIONIOAKEHUN O PABHON BEPOSTHOCTH
XpaHeHws, mepeaadn 1 00paboTKU B TTOSIBJICHHS] CHUMBOJIOB B TEKCTE).
HU(POBBIX CHCTEMAX. [TosicHATH HEOOXOIUMOCTD U CYLIHOCTh

JUCKpETH3aluy [IPU XPaHEHUH, IIepeaaye
1 00pabOTKE JaHHBIX C TTIOMOIIIBIO
KOMIIBIOTEPOB.

2.1.2 JlBonuHoe KomupoBaHue. PaBHOMEpHBIC U 3 [IpuBoaUTE MPUMEPBI PABHOMEPHBIX U
HepaBHOMEpHBIE Kofpl. [lexoaupoBanue HepaBHOMEPHbIX Kon10B. Konuposats u
COOOIIICHH, 3aIMCAHHBIX C IIOMOIITHIO JIEKOAMPOBATH COOOIIICHHUSI C
HEpaBHOMEPHBIX KozoB. ¥ cioBue daHo. UCIIOJIb30BAHUEM PaBHOMEPHBIX U
[TocTpoenue oaHO3HAYHO 1EKOIUPYEMBIX HEpaBHOMEPHBIX KO10B. CTPOUTH
KOJIOB C oMoIIbio aepesa. ['padsr. [Ipumepst npeUKCHBIE KOBI. Y METh MPEICTABIATH
WCIIONB30BaHMS TpadoB A IPEACTABICHHUS nH(popMaIuio B BUaE rpada.
nHopmanun. [lpencrasnenne Bcex HCX010B
JETepMUHUPOBAHON UIPHI B BUAE rpada.

2.1.3 EnuauIE n3MepeHns KoMmdecTBa 2 [loHnMaTh IPUHIUTIBL al1haBUTHOTO
nHpopmaruu. AnpaBUTHBIN TOAXOA K OLIEHKE NOAX0Ja K U3MEPEHHUIO KOINYECTBa
KOJIM4eCTBa MH(POPMALIUH. uHpopmarun. OnpenensiTe

WH()OPMAITMOHHBI 00hEM COOOIIEHHSI.

214 Cucremsl cunciennsd. Pa3BépHyTas 3anuch 7 KrnaccudunupoBath cructemsl

LENbIX U APOOHBIX YMCEN B TIO3UIIMOHHOMN
cucreme cunciieHns. CBOMCTBA MO3UIIMOHHON
3aIKCH YMCIa: KOJMHYECTBO IU(P B 3aIUCH,
MPU3HAK AETUMOCTH YUCIIa HA OCHOBAHHUE
CHUCTEMBI CUUCIICHUS. AITOPUTM TepeBoAa
IEJI0T0 Yhciia U3 P-UdHOHM cHCTEMBI
CUHCIICHUS B IECATUUHYIO. AJITOPUTM
repeBojia KOHe4HoM P-uuHol apodu B
JECATUUHYIO. AJITOPUTM MEPEBOAA LIETIOr0
YHCJIA U3 JECATHYHON CHCTEMBI CUHCIICHHS B

CUHCIICHHUS. BEITIOIHATD CpaBHCHHC
YHUCCII, 3alIMCaHHbIX B I[BOI/I‘IHOI\/'I,
BOCLMepI/ILIHOI\/JI n H.IeCTHaILLIaTCpPI‘IHOfI
CUCTEMAX CUMCIICHHA. OCYH_ICCTBJ'IHTB
MEepeBOJg YUCCI MCKIY ZLBOH‘IHOfI,
BOCBMCpPI‘iHOfI n H.IeCTHaZLLIaTepH‘IHOfI
CUCTEMAMH CUHCICHHA U CUCTEMAaMMU C
IMPOU3BOJIbHBIM OCHOBAHUCM. Brimonsasare
CJIO)KCHHEC U BBIYMTAHUC YHCCII,
3allMCaHHBbIX B ,I[BOPI‘-IHOfI, BOCBMGpH‘IHOfI




P-uunyro. [lepeBon KOHEUHOW qeCITUYHON
npodu B P-uunyro. /[BonuHas, BOCbMEpUYHAsI
U LIECTHAIUATEPUYHAS CUCTEMBI CUUCIIEHUS,
CBSI3b MKy HUMH. Apru(MeTHUECKUE
ornepanyy B MNO3ULIMOHHBIX CUCTEMaX
CUUCJIEHUSL.

u IHCCTHa,HHaTCpI/IIIHOfI cucreMax
CUHHCIICHUA U B CUCTEMAX C
IMPOU3BOJIbHBIM OCHOBAHUCM.

2.15 Komuposanue tekctoB. Koguposka ASCII. 1 OcymiecTBIATh KOJUPOBAHHUE TEKCTOBOM
OpnHobariTHbIe KOaUpOBKH. CTaHIAPT UH(OPMAITUH C TIOMOIIBIO
UNICODE. Koauposka UTF-8. Onpenenenue KOJMPOBOYHBIX TaOnuL. Onpenensith
WH(POPMAITMOHHOTO 00BHEMa TEKCTOBBIX WH(POPMAIMOHHBIH 00BEM TEKCTOBBIX
COOOIIICHHH. COOONICHU B Pa3HBIX KOAHPOBKAX.

2.1.6 Konuposanne n3obpakennii. OueHka 4 Bbrancnsats pazmep 1BETOBOI MalUTpPhI
nH(pOpPMAITMOHHOTO 00BbEMa TpaduIecKux 10 3HAYEHHIO OUTOBOH TITyOWHBI IIBETA.
JAHHBIX TIPH 33JJAHHBIX Pa3peleHud 1 Onpenensts pa3Mepsl rpaduuecKux
rIyOrHe KOJupOoBaHus 1BeTa. L[BeroBbie (aiinoB mpu U3BECTHBIX Pa3pelIeHUN 1
Mozenu. BekropHoe koguposanue. @opMatsl rTyOruHEe KOTUPOBaHUS IBETA.
rpadudeckux Qaiinos. TpéxmepHas rpaduka.
®dpakranpHas rpaduka. [Ipaktuueckas padota «/luckperuzamms

rpadudeckoii nHGopManmn»

2.1.7 KomupoBanwme 3Byka. OmieHKa 2 Brraucisate HHGOPMAIIMOHHBINH 00BEM
nH(}OpMaITMOHHOTO 00hEMA 3BYKOBBIX UG POBOI 3BYKO3AIHCH T10 YaCTOTE
JIAHHBIX TIPH 33JJAHHBIX YacTOTE JIICKpETH3alluH, TITyOHMHE KOAUPOBAHUS U
JMCKPETU3aIlUK U PA3PSITHOCTH KOITUPOBAHUS BPEMEHH 3aITUCH.

IIpakTtrdaeckas pabora «/luckperuzarus
3BYKOBOM MH(OpMALINN

2.1.8 KouTponbsHas pabora o TeMe 2
«IIpencraBienue nHpopmaLuu B
KOMIIBIOTEpE»

2.2 OCHOBBI aJIredpbl JOTHKH 24

22.1 AureOpa soruku. [loHaTHe BbICKa3bIBaHUA. 8 [IpuBonuTh NpUMEPHI ITEMEHTAPHBIX U
Bricka3siBaTenbHbIe HOPMBI (TIPEIUKATHI). COCTaBHBIX BBICKa3bIBaHU. Paznuyarte
KBanTops! cymiecTBOBaHNS ¥ BCEOOLTHOCTH. BBICKa3bIBaHUA U IIPEAUKATHL.
Jlormgeckue omeparun. TaOmUIIs! YcraHaBnIMBaTh CBS3b MEXKIY anreOpoi
HUCTUHHOCTH. JIornueckue BEIparkeHHsL. JIOTWKU U TEOpHEN MHOXKECTB.
Jlornueckue ToxIECTBA. JJOKa3aTENBCTBO BeruncnaTs 3HaUEHUS JIOTHYECKAX
JIOTHYECKUX TOXAECTB C OMOIIBIO TaOIHIL BBIPQKEHUH C JIOTMYECKUMU OIEPALUIMU
HUCTUHHOCTH. Jlornueckue onepanuu u KOHBIOHKIINH, AU3bIOHKINH, HHBEPCUH,
ollepaliy HaJl MHO>KECTBAMHU. UMIUTMKAIWY, SKBUBaneHIMU. [IpoBoauts

aHanu3 Tabuul uCTUHHOCTH. CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIOTHYECKUX
BBIPKECHUU.

222 3aKoHBI aNTeOphl TOTHKH. DKBUBAJICHTHEIE 10 OcyIecTBIsATh SKBUBAJICHTHBIC
peoOpa3oBaHMs JOTMIECKUX BBIPAKEHUH. npeoOpazoBaHUs JOTHIECKUX
Jlornueckue ypaBHEHHSI U CHCTEMBI BBIPKEHUH C HCIOIb30BaHUEM 3aKOHOB
ypaBHeHui. Jlornueckue QyHKINU. anreOpsl Joruku. OCymecTBIsATh
3aBHCUMOCTD KOJTMYECTBA BO3MOXKHBIX MOCTPOEHUE JIOTMYECKOr0 BBIPAKEHUS C
JIOTHYECKUX (PYHKIMHA OT KOIUYECTBA JaHHOM TaOiMIeH HCTHHHOCTH U €ro
aprymenToB. [lonHbIe cuCTEMBI IOTHYECKUX ympouieHue. Pemars npocteie
byHKUNH JIOTUYECKUE YPABHEHHS U CHCTEMBI

ypaBHEHUI.

2.2.3 Kanonnueckue GpopMbl IOTHYECKHX 2 Crtpoutb KaHOHHUYECKHE (HOPMBI
BbIpakeHHid. CoBepILICHHBIEC TU3bIOHKTHBHBIE JIOTUYECKUX BBIPAKECHHH.

1 KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI,
AITOPUTMBI X TIOCTPOCHUS 110 TaJInIe
HUCTHHHOCTH.
224 Jlornueckue 31eMEHTHI B COCTAaBE 2 XapaKTepu30BaTh JOTMYECKHE HIIEMEHTHI

kommnbsloTepa. Tpurrep. Cymmarop.
MHoropa3psaseiii cymmarop. Iloctpoenune

KomrbroTepa. [loscHATh ycTpoiicTBO
CyMMarTopa 1 Tpurrepa. 3anucbiBaTh




CX€EM Ha JOTHYECKHX dJIEeMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIPAKCHHUIO.
3amuck JOrU4ecKOro BEIPaKEHUS 0
JIOTHYECKOM cXeMe.

JIOTUYCCKOC BBIPAXKXCHUE 110 JIOTUYECKOM
CXEME. CTpOI/ITB CXEMbI Ha JIOTHYCCKHUX
QJIEMCHTAaXxX 110 3aJaHHOMY JIOTHYECKOMY
BBIPAKCHUIO.

2.25 Kontponbshas pabora o Teme «OCHOBEI 2
anreOpbl JOTUKK
2.3 Komnblotepnas apudgmernka 5
23.1 [Ipencrapnenue HebIX YUCET B TAMSITH 3 [Tony4ats BHyTpEHHEE MPEACTABICHUE
KomIibloTepa. OrpaHMYeHHOCTh TUara3oHa LENBIX YKCeN B TAMATH KOMIIBIOTEPA;
YHCcell IPU OrPaHUYEHUH KOJIIMYeCTBa OIPENENATh M0 BHYTPEHHEMY KOAY
paspsinos. [lepenonaHenue pa3psaHOi CETKH. 3Ha4YeHHUe Yncia. XapakTepru3oBaTh
Bes3HakoBbIe 1 3HAKOBBIC JaHHBIE. 3HAKOBHIH 0e33HaKOBBIC M 3HAKOBBIC TAaHHEIE.
OuT. J|BOMYHBIN JOMOJHUTEIBHBIA KO [TosICHATH OPSIAOK BBIMTOJIHEHUS
oTpULATeIbHBIX uncen. [ToouToBbIe apu(MeTHIecKuX orepanuii ¢ IeIbIMH
Jlornyeckue onepauuu. Jlornaeckni, yucnamu B npoueccope. IIpumensars
apu(METUIECKUI U UKINIESCKUI CIIBUTH. MOOHUTOBEIE JIOTUYECKHE OTIEpPAIIHH.
[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM [Ipaktuueckas padora «3yueHue
onepauuu «uckinrogarouiee MJIMN». IIOPa3psIIHOTO MAaIlIMHHOIO
MIPEICTABJICHUSI LIENIBIX YUCEI
2.3.2 [Ipencrapienre BEMECTBEHHBIX YHCEI B 2 IToygaTh BHyTpEeHHEE MPEICTaBICHIE
naMsITH KOMITbIOTepa. 3Havamias 4acTb U BEIIIECTBEHHBIX YHCEN B TIAMSITH
MOpsIIOK uKcna. Jlnana3zoH 3HaUYeHUH KOMITBIOTEpA; ONPEAEISTh IO
BEIIECTBEHHBIX uncen. [IpobiieMbl XpaHeHMsI BHYTpPEHHEMY KOy 3HaUCHHE YUCIIa.
BEIIECTBEHHBIX YUCEIN, CBA3aHHBIE C XapakTepu3oBaTh NPEICTABICHHE 1
OrpaHUYEHHEM KOJIMYECTBA Pa3psiJiOB. XpaHEeHHe B MaMsITH KOMITBIOTepa
BrinonHeHnue onepanuii ¢ BENECTBEHHBIMU BEIIECTBEHHBIX yncel. I1osIcHATE
YrcIaMHU, HAKOIIJIGHUE OLIMOOK NPH IPUYMHBI HAKOIUIEHUS OLIMOOK IIpU
BBIUUCIICHUAX BBIUUCJICHUSX C BELIECTBEHHBIMU
YHCIIaMH.
IIpakrrueckas pabora «M3yuenue
HOPA3PSIHOr0 MaIIMHHOTO
IPEACTABJICHNSI BEIIECTBEHHBIX YHCEI»
Wrorosas 3aderHas pabota 3a 1 momyronue 1
Hroro 3a 1 moxyroaue 68
3 Paznen 3. AliropurMsl 1 54
NPOrpaMMUpPOBaHHe
3.1 BBeneHue B IporpaMMHpOBaHue 18
3.1.1 Onpenenenrie BO3MOXKHBIX PE3YIbTATOB 1 BrisicHATS pe3ynpTaT paboThl aIropuT™Ma
paboThI MPOCTEHIINX aNTOPUTMOB JUISL UCTIONTHUTEIIS IIPU 3aJaHHBIX
yIpaBiIeHUs HCIOTHUTEISIMUA U MCXOJHBIX JaHHBIX, ONPEHETATh
BBIYUCIIUTEIBHBIX alrOpUTMOB. OnpeneneHue BO3MOXKHBIE MICXOAHBIE JaHHBIE IS
HUCXOIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM M3BECTHOI'O PE3YJIbTATA.
MOXeET AaTh TpeOyeMbIi pe3yibTar. Beinensats 3Tansl pemeHus 3aJaun Ha
Ortanbl peneHus 3a1a4 Ha KOMIBbIOTEpE. komiibtoTepe. [loscHATh cymHOCTh
WHCcTpyMeHTanbHBIE CPENICTBA: TPAHCIISATOD, BBIJICJICHHBIX 3TanoB.OTIaKuBaTh
OTJIauuK, npodumpoBiuK. Komnumsous u IPOrPaMMBI C TIOMOLIBIO
HHTEpIpeTanus nporpaMM. BupryaisHsie TPacCUPOBOYHBIX TAOJHIL U C
MAIIUHBI. MCIIOJIb30BAHNEM BO3MOKHOCTEH
WnTerpupoBanHas cpena pa3paboTKH. OTJIaqUUKa CpPelbl MPOrpaMMHUPOBAHHUS.
Merons! orianku nporpamm. Mcnons3oBanue
TPacCUPOBOYHBIX TabmHL. OTIaJ0uHBINA
BbIBOA. [lomaroBoe BHIMOIHEHHE TPOrPAMMBI.
Touku octanosa. [IpocMoTp 3HaueHni
MepEMEHHBIX.
3.1.2 SI3b1K IporpammupoBanus Python. Tursr 3 IIpuBOIUTH MPUMEPHI AJTOPUTMOB,

JAaHHBIX: ICJIOYHCIICHHBIC, BEILICCTBCHHEIC,
CTPOKOBBIC, JIOTHUYCCKUC. BerBnenus.

COJIEpKAIINX TOCJIEA0BATENbHEIE,
BETBSIIMECS CTPYKTYPBHIL.




CroxxHbIe YCJI0BHA.

3.1.3 Huxmel ¢ yenosuem. ksl o nepemenHoii. |4 [TpuBOIUTH IPUMEPHI ANTOPUTMOB,
B3anmMo3zaMeHsieMocTh pa3IMyHbIX BUIOB COJIepPKAIINX HUKIMYECKUE CTPYKTYPHI.
uukiIoB. MaBapuanT nukna. CoctaBieHue AHaMM3MPOBaTh UKINYECKHE
LUKJIa C UCIIONB30BaHUEM 3apaHee ANTOPUTMBI JJ1s1 HCTIOJTHUTEIISI.
omnpenenEHHOro MHBapUaHTa LUKJIA.

3.14 JlokyMeHTHpOBaHME IPOTrpaMM. 1 CocTaBnATh JOKYMEHTALMIO Ha
Hcnone3oBanue kommenTapues. [logroroska [IpOrpaMmy.

OIMCAaHHUS TIPOTPAMMbI U HHCTPYKIIUHU JIJISI
MOJI30BaTEIIsI.

3.15 ANropuTMBI 00pabOTKU HATYPaIBHBIX Yncel, |3 Pa3pabatbiBaTh U peain30BHIBATH HA
3aMMCaHHBIX B TO3UIIMOHHBIX CUCTEMAaxX SI3BIKE MPOrPAMMUPOBAHHS AT OPUTMBI
CUHMCIIeHHS: pa30UeHne 3aicy Ynclia Ha 00pabOTKH LENTBIX YUCEL.

OT/IENbHBIE TU(PHI, HAXOXKJICHUE CYMMBI 1

MPOU3BENCHUS U, HAXOKJICHUE IIpakTrueckas padora

MaKCUMaJIbHON. (MUHUMAJIbHOW) I (PHI. «Brigenenue u 00padoTka mudp meaoro
YKcia B Pa3IMUHBIX CUCTEMAaX CUMCIICHUS
C UCIIOJIb30BAHUEM OIEPALIU
1ENTOYNCICHHON apu(METHKH. »

3.1.6 HaxoxeHue Bcex MpOCThIX YUCEN B 4 Pa3pabaTsIBaTh 1 peaqn30BBIBATH HA
3aJjaHHOM Juana3oHne. [IpencraBiieHue yncia SI3BIKE MPOrPAMMUPOBAHHS AJITOPUTMBI
B BUjIe HA0Opa MPOCTHIX COMHOMKHUTENEH. 00pabOTKH LIENBIX YUCEN, B TOM YHUCIIE
AJTOpHUTM OBICTPOTO BO3BENICHHS B CTEIICHb. nepeOOpHBIE aJTOPUTMBI.

[IpakTrudeckas padora «Jlenurenu yucna.
IlepeGopHBIE aNTOPUTMBI

3.1.7 O0paboTKa JaHHBIX, XpaHAIUXCA B aitiax. |2 PazpabatpBaTh IpOrpaMMbl IS
TekcToBble U qBOMYHBIE (aitibl. DaitioBbIe 00pabOTKH NAaHHBIX, XPAHSIIAXCS B
riepeMeHHbIe ((haimoBeIe yKa3zaTenn). UteHne TEKCTOBBIX (paiiax.
u3 ¢aiina. 3anuce B ¢aiin

IIpakTtrdeckas pabora «O6paboTka
YHUCIIOBBIX TAHHBIX, XPAHSIIINXCS B
Gbaiimax»

3.2 BcnomorareabHble aJIrOPHTMBbI 10

3.2.1 Pasbuenue 3aaun Ha TI0/13a1a49H. 4 Pa3buBath 3a7a4uy Ha TI0/13a 1249 H.
[Hommporpammer (iporieyps! U yHKIHH). OdopMIIATh TOTHYECKH TIETOCTHBIE HITH

TTOBTOPSIOIINECS (PParMeHTHI
MPOrpaMMBI B BUJIE TTOIIIPOTPaAMM.
[IpaxTruaeckas padora «Pa3paboTka
TTOJTITPOT PaAMM»

3.2.2 Pexypcus. PexypcuBHBIE 00HEKTHI 4 [osICHATE CYITHOCTH PEKYPCHBHOTO
(ppaxransr). PekypcruBHBIE TPOLIEAYPHI U aJropuTMa.
¢dbynaxmun. Ucnons3oBaHue cTeka uist Haxonaute pexkypcuBHBIE OOBEKTHI B
OpTaHM3aINY PEKYPCHUBHBIX BEI30BOB. OKPY’KarOI[eM MHPE.

Onpenensite pe3ynbTaT paboThl IPOCTOTO
PEKYPCUBHOIO aITOPUTMA.
[IpakTruaeckas padora «PexypcruBHbBIE
TIOJIITPOTPAMMBD).

3.2.3 Hcnonp3oBanue OMOIIMOTEK A3BIKA 2 Hcnonp3oBaTh craHaapTHBIE OMOINOTEKH

nporpamMupoBanus. [lonkmouenne
OUOIMOTEK MOIIPOrpaMM CTOPOHHHUX
npousBoanTeneid. MoaynbHBIN TPUHITUI
[IOCTPOEHUS IPOrpamMm

HOANIPOrpaMM SI3bIKA
IPOrpaMMHUPOBaHUs, OMOINOTEKH
CTOPOHHUX Iponu3BoauTeneil. [Ipumenars
MOZYJBHBIA PUHIIMII IPH pa3paboTKe
nporpaMm

[Ipaktuyeckas pabora «MoaybHBIH




IMPUHIUII ITIOCTPOCHUS ITPOrpaMm»

3.3 YucjieHHBbIE METOIbI 4

3.3.1 Uucnennsle MeTo/bl. TOUHOE U 2 [TosicHSITH TPUHIMITEL PA0OTHI
npuOIMKEHHOE peleHus 3a1aui. YucneHHple YHCIIEHHBIX METOMIOB, Pa3HUILY MEXIY
METO/IbI pelICHUs] YpaBHEHHUI: METO] TOYHBIM U TPUOIMKEHHBIM PELICHUSIMH
nepedopa, METOA MOJIOBUHHOTO JIENICHHS. BBIYUCITUTENbHBIX 3a/1a4.

[Nonck MakcuMyMma (MUHUMYMa) QYHKITHH PaspabaTbIBaTh U OTIaKHBATH

OJTHOH TepeMEeHHOH METOI0OM MOJIOBUHHOTO MPOrPaMMBI, peau3yIoNINe YUCIICHHBIC

JeTICHU S METO/IBI PELICHUS YpaBHEHH, TIOMCK
MakcuMyma (MHHUMYMa) QyHKIUH
OJIHOH IIEpEMEHHOM.
IIpakxTrueckas padora «HuciaeHHoe
pelIeHrEe YPABHEHUI»

3.3.2 [pubnmxkEHHOE BHIYMCIICHHE JIJTMH KPUBBIX. | 2 Pa3pabartbiBaTh 1 OTIIAKUBATh
Brruucnenuve miommasei Guryp ¢ moMouibio MPOTrPaMMBI, peau3yIoINe YUCIICHHBIC
YHUCIICHHBIX METO/IOB (METOJT METO/IbI TPUOIMKEHHOTO BEIYUCIICHUS
MPSIMOYT OJTbHUKOB, METOJI TPAIICIIHIA). JUIMH KPUBBIX U ¥ TUIOMAAeH puryp

IIpakTuueckas padora «IIpubmmxeénnoe
BBIYUCIICHNE JUTMH KPUBBIX H TUTOMIAJICH
buryp.»

3.4 AJTOpUTMBI 00Pa0OTKU CHMBOJIBHBIX 10
JAHHBIX

3.4.1 O06paboTKa CUMBOJIBHBIX JTAHHBIX. 4 PazpabateBaTh 1 OTIQKHBATH
ITocumBoNBHAs 00pabOTKA CTPOK. IIPOrPaMMBl, PEAIU3YIOIINE TUIIOBbIE
AnTopuTMBI 06pa0OTKH CHMBOJIEHBIX CTPOK: aJTOPUTMBI 00PAOOTKH CHMBOJILHBIX
MOJCYET KOJMIMYECTBA MOSIBJICHUN CUMBOJIA B JAaHHBIX Ha BBIOPAaHHOM SI3bIKE
CTpOKeE, pa30HueHNe CTPOKU Ha CJIOBa 110 IPOrpaMMHUPOBAHUSL.

IpOoOEIbHBIM CUMBOJIAM, IOUCK OACTPOKU

BHYTPH AaHHOW CTPOKH, 3aMEHa HallIeHHON IIpaktudeckas padora «IlocumBoapHAS
MOJICTPOKHU Ha JIPYTYIO CTPOKY. 00paboTKa CTPOK»

[IpeoOpa3oBanue ynciia B CHMBOJIBHYIO

CTPOKY M 00paTHO

3.4.2 Berpoennbie pyHKIMH S3bIKA 2 Hcnonb30BaTh BCTpOCHHBIE (PYHKIMH
MIPOrpaMMUPOBAHHUS AJIs1 00pabOTKH A3bIKA IPOrPaMMUPOBAHMS IJIST
CUMBOJIBHBIX CTPOK. 00pabOTKH CHMBOJBHBIX CTPOK.

IIpakTtrdaeckas pabora «O6paboTKa
CTPOK C MCIIOJIb30BaHUEM (DYHKLIUN
A3bIKa IPOrPaMMUPOBAHMSDY

3.4.3 I'enepanust Bcex 0B B HEKOTOpOM aindaBure, | 2 Peann3oBhIBaThH IUKINYECKHE
YIOBJICTBOPSIOLINX 3a1aHHBIM AITOPUTMBI T€HEPALIMU BCEX CIIOB B
OrpaHUYCHHUSM. HEKOTOpOM ajdaBure,

YIIOBJIETBOPSAIOLINX 3a1aHHBIM
OrpaHUYCHHSM.

IIpaktuueckas padora «I eHepanus Bcex
CJIOB, yIOBJICTBOPSIOIINX 3aJaHHOMY
YCIIOBUIO»

3.4.4 O0paboTKa CHMBOJIBHBIX TAHHBIX, 2 CUnTEIBaTh CUMBOJIBHBIE TAHHBIC,

XpaHSIIUXCS B TEKCTOBOM (aiiie XpaHsIuecs: B TEKCTOBOM (ailiie u
00pabaThIBaTh UX.
[Ipaxrnyeckas padora «O6paboTka
CHUMBOJIBHBIX JIAHHBIX, XPaHS;IIUXCS B
TEKCTOBOM (haiisien
3.5 AJTOpUTMBI 00pPal0TKH MACCHBOB 12




3.5.1 MaccuBbI U OCTIE0BAaTENFHOCTH YHCEIL. 2 [TpuBOIUTH TPUMEPHI OJHOMEPHBIX
Brruucnenre 0000MIEHHBIX XapaKTEPUCTUK MacCHBOB.
3JIEMEHTOB MACCHBa MU YUCIOBOU [TpuBOIUTH IPUMEPHI 33434 U3
MOCIEAOBATENLHOCTH (CYyMMBI, TPOU3BEICHUS, MOBCEIHEBHOM JKU3HU, MPEAONaratonmx
cpeaHero apu(gpMeTHyeckoro, MUHIMaJIbHOIO UCIIOJIb30BAHNE MaCCHBOB.

1 MaKCHMAJBHOTO 3JIEMEHTOB, KOJIMYECTBa Pa3pabaTbIBaTh U OTIAXKUBAThH

3JIEMEHTOB, yJIOBJIETBOPSIONINX 3aJaHHOMY MPOrPaMMBI, peaTu3yIOIIHEaITOPUTMBI

ycia0BUI0). JINHEHHBIH TTOUCK 3aIaHHOTO 00pabOTKH OTHOMEPHBIX MaCCHBOB.

3HA4YECHUsSI B MACCUBE. [TpakTuueckas pabora «YucaoBbie
MacCHBBD»

3.5.2 CopTHpOBKa OJHOMEPHOTI'O MAaCCHBA. 2 [TpuMeHATE alTOpUTMBI COPTUPOBKH
[IpocTeie METONBI COPTUPOBKH (METOA MacCHBOB TIPH PEIICHUH 3a]ad.
My3bIpbKa, METOJ BEIOOpa, COPTUPOBKA OneHuBaTh CIOKHOCTH aJITOPUTMA.
BCTaBKaMH).

[Ipaktuueckas padota«lIpocTsie METOMBI
COPTUPOBKH MacCHBa»

3.5.3 CoprupoBka ciaustaueM. beictpas coptupoBka |1 [TpuMeHATE anropuTMbI OBICTPOI

MaccuBa (anroput™ QuickSort). COPTHPOBKHU
IIpaktrueckas pabora«beicTpas
copTupoBKa MaccuBa. CpaBHEHHE
CKOpOCTH PabOThI C MPOCTHIMH METOJIAMH
COPTHUPOBKUY.

3.5.4 JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM 1 IIoHMMaTh NPEUMyLIECTBO IBOMYHOTO

MAacCCHBE. noucka. [[puMeHsATh TBOUYHBIN MOUCK
MIPU PEIICHUN MTPAKTHYECKHUX 3a/1aY.
IIpaktryaeckas padora «/[BomIHBIN
TIOUCK»

355 JIBymMepHBIE MAaCCUBEI (MATPHITHI). 4 IIpuBOANTE IPUMEPHI U TBYMEPHBIX
AJTopuTMBI 06pa0OTKH TBYMEPHBIX MacCHBOB.

MacCHBOB: 3aII0JIHCHUE IByMEPHOT0 [IpuBonuTh NpUMepsI 3aJa4 U3
YHCIIOBOI'0 MacCUBa I10 3aJaHHBIM IIpaBUJIaM, MIOBCEIHEBHOM JKU3HH, MPEATIONATratonx
IIOWCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, UCIIOJIb30BAHUE IBYMEPHBIX MaCCHBOB.
BBIYHCIICHHE MaKCUMyMa (MHHAIMYyMa) U PazpabarteBaTh 1 OTIKUBATH
CYMMBI 3JIEMEHTOB IByMEPHOIO MacCHBa, IPOrPaMMBI, PeaTU3yIOLINE alr OPUTMbI
IIePECTaHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO 00pabOTKH U TByMEPHBIX MAaCCHBOB.
MaccuBa.
IIpaktrdaeckas pabora «O6paboTKa
MaTpHUID»

3.5.6 PazpaboTka mporpamm [utst pemieHus! MPOCTHIX | 2 PazpabaTsIBaTh MPOrpaMMBI IS
3a[a4 aHaJu3a JaHHBIX (OYHCTKA JaHHBIX, peLIeHUs IPOCTHIX 3aa4 aHAIN3a
KJacCu(pUKAIs, aHAIN3 OTKIIOHEHUN) JTAHHBIX.

ITpakTrdeckast paboTa« AHaIN3 JaHHBIX»

4 Paznen 4. Undopmanumonnsie Texnoaorun |14

4.1 O0padoTKa TEKCTOBBIX JOKYMEHTOB 4

411 TekcroBblii mporieccop. PegakTuposanue u 2 Pa3zpabaTbIBaTh CTPYKTYpYy JOKYMEHTA.
¢dopmaruposanue. [Iposepka opdorpaduu u Hcnone30BaTh CpeACTBA aBTOMAaTH3aLUN
rpammatuku. CpeacTBa MoMcKa U aBTO3aMEHBI IIPY CO3aHUU JIOKYMEHTA.

B TEKCTOBOM Iporeccope. Vcrons3oBanue [TpuHUMaTh y4acTHe B KOJJIEKTUBHON
crusiell. CTpyKTypUpOBaHHBIE TEKCTOBBIC pabore HaJ TOKyMEHTOM.

IOKyMeHTbl. CHOCKH, OTJIaBJICHHE. [IpakTuyeckue paboTHI:

KomnekruBnas pabora ¢ JOKyMeHTaMU. 2. MHOrocTpaHUYHBIE TIOKYMEHTHI.
WHCTpyMEHTHI pelieH3upOBaHUs B TEKCTOBBIX 3. KonnexruBHas paboTa ¢ TOKyMEHTaMH
npoueccopax. ObauHbIe CEPBUCHL.

41.2 HenoBas nepenucka. Pedepar. [IpaBuna 2 IIpumeHATh mpaBuIa HUTHPOBAHUS

HNUTUPOBAHUA NCTOYHHUKOB U Oq)OpMJ'ICHI/ISI

HCTOYHHUKOB 1 O(i)OpMJ'IeHI/IH




oubnuorpapuyeckux ccbutok. OdopmiieHue OoubMorpauuecKux CChUIOK.

crucka JutepaTypbl. CTaHIapThI BrimonusaTs Ha0Op U MPOCTYIO BEPCTKY
OoubmuorpaduuecKux onrucanuil. 3HaKOMCTBO MaTEeMaTUYECKUX TEKCTOB.

C KOMIIBIOTEPHON BEPCTKOM TEKCTA. 1. BépcTka TOKYMEHTOB ¢
TexHuueckue cpeacTBa BBoJa TEKCTA. MaTeMaTHYeCKUMHU POpMYIIaMH.
Crenmanu3upoBaHHbIE CPEACTBA

peaKTHPOBAHMS MATEMAaTHYECKUX TEKCTOB

4.2 AHaJIN3 JaHHBIX 9

421 Amnanu3 nanubix. OCHOBHBIC 3aj1aun aHamm3a |1 [IpuBOAUTH IPUMEPHI 3a]1a4 aHATN3a
JAHHBIX: IPOrHO3UPOBaHUE, KIacCHPHUKALIuS, naHHbIX. [osICHATH Ha MpuMepax
KJIacTepu3alusl, aHaJIl3 OTKIOHEHHH. MOCJIeI0BaTENbHOCTh PEIIeHNUs 33124
[TocnenoBaTenbHOCTD pelIeHus 3a1a4 aHanMu3a JaHHbIX.
aHaJM3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,

OYHCTKA ¥ OIIEHKA KavyecTBa JaHHBIX, BEIOOD
W/WJH TOCTPOSHKME MOJICIH, ITpeodpa3oBaHue
JAHHBIX, BU3yaJIM3allusl TaHHBIX,
HMHTEpIpeTaIus pe3yabTaToB.

[IporpaMMHBI€ CpeACTBAa U UHTEPHET-CEPBHUCHI
JUTst 00pa0OTKY M MPEICTABIICHUS TAHHBIX.
bonpmme mannbie. MammaHOE 00yIeHHE.
MuTennekryalibHbIM aHAIN3 JJAHHBIX.

4.2.2 AHanMU3 TaHHBIX C TOMOIIBIO AIEKTPOHHBIX 4 Pemats mpocTsie 3aa9n aHATH3a
TabnuI. Berancienrne cyMMBI, CpeHETO JAHHBIX C TIOMOIIBIO JIEKTPOHHBIX
apu(pMeTHIecKoro, HanOOIBIIErO TabIuI.

(HauMEHBITIET0) 3HAYCHHUS TUaTla30Ha. Hcmonp30BaTh COPTUPOBKY U (DHITBTPHL

Brruucnenre ko puinmeHTa Koppensinuu Hcnonb30BaTh CpecTBa AET0BOM

IBYX panoB naHHbIX. [locTpoenne rpaduKy JUTsl HArJIsTHOTO

CTONOYATHIX, TMHEHYAThIX M KPYTOBBIX MIPEICTaBIECHUS TaHHBIX.

muarpamm. IToctpoenne rpadukoB QyHKIHIA,

[TonGop nmuHuM TpeH 1A, pelieHue 3a1a4 IIpakTudeckas pabora «AHAIN3 JaHHBIX

MIPOTHO3UPOBAHUA. W HarJIsgHOE MpeACTaBICHUE TaHHBIX C
MTOMOIIBIO 3JIEKTPOHHBIX TAOIUID)

4.2.3 UrcneHHOE pelnieHne ypaBHeHnH ¢ moMoIipio |4 Pemats mpocthie pacu€rHbie U
ronoopa mapamerpa. ONTUMH3AIIIS KaK ONITHMHU3AIIMOHHBIE 3a/1a4H C TIOMOIIIBIO
ITOMCK HAWJTYYIIIEro PeIeHns B 3aJaHHBIX AIEKTPOHHBIX TaOIHII.
ycnoBusix. LleneBas GpyHKIuMS, orpaHrIeHMs.

JlokasibHBIE U ITI00aIbHBIT MUHUMYMBbI IIpakTuueckas padora «UuciaeHHOE
uenesoi Gpynkuuu. Penrenue 3anaq pelIeHre yPaBHEHHI C TIOMOMIBIO
ONTUMH3AINU C ITOMOIIBIO JICKTPOHHBIX noﬂ6opa napaMmeTpa
TabMIuUI [IpakTrdaeckas padora «Pemenue 3agad
ONITHMU3AIINY C IOMOIIBIO 3JIEKTPOHHBIX
TaOIHID
Urorosas 3aderHas paboTa 3a 2 momyromaue 1
Hroro 3a 2 nosryroaue 68
Hroro 3a 10 knacc 136
11 kaace

Ner/mt Tema Komnuect | OcHOBHEIE BUJBI JICATEIbHOCTH

04acoB 00yJaroMmXCs

10kJracc

1 Pasnen 1. TeopeTnueckue 0CHOBBI
UH(popMaATHKH

11 Nudopmanus u uHPOpMALUOHHBIE 10
npouneccsl




111 [IpaBwiia Texuuku 6e3omacuoctu. [IpaBuna 2 XapakTepu3oBaTh pa3InvHbIC
MoBeZieHus B KaOuHeTe HH(POPMATHKH. TEOPETUUECKUE MOIXO/BI K OLICHKE
Opranu3zamusi KOMIBIOTEPHOTO pabouero KOJIMYECTBa WHPOPMAIHIH.

MecCTa. PemaTh 3a1aun Ha BBIUKCIICHUE
KOJIMYECTBa MHPOPMAIIH, UCIIONb3Ys

TeopeTnueckre NOAXOIBI K OLICHKE pa3nuYHbIe TOAXObI

KOJTM4ecTBa WHPOPMaUH. 3aKOH

aaauTUBHOCTH HHpopMarn. Popmyna

Xapriu. MHbopmanus u BEpOSITHOCTb.

®opmyia [lleHHOHA.

112 ANTOpUTMBI CXKaTUS JaHHBIX. AJITOPUTM 4 OnuceIBaTh N3y4yaeMble alrOPUTMBbI
RLE. Anroputm Xad¢dmana. Aaroputm CXKaTHsl NaHHBIX, CPABHUBATH PE3YJILTATHI
LZW. Anroput™msel cxaTus TaHHBIX C uX paboTHL.
noTepsiMU. Y MEHbIIEHHE TITyOHHEI
KoznupoBaHus 1jBeTa. OCHOBHBIE UJIEU [pakTrueckue padoTei«CxaTHE TaHHBIX
anroputmoB cxarus JPEG, MP3. ¢ omoripio anroputMa RLE»,«Cixatre

JIAHHBIX C IOMOIIBIO ATOPUTMA
Xadpdmana», «CxxaTre TaHHBIX C
norepsimu (anroputmsl JPEG, MP3)»

1.13 CKOpOCTh mepenayn JaHHBIX. 3aBHCUMOCTh 3 Pemarts 3amaun Ha onpeneneHne
BpEMEHH Iepeiadn 0T HHPOPMAIIMOHHOTO BpPEMEHH TepeIavn JAHHBIX 110 KaHATY
00béMa TaHHBIX M XapaKTePUCTHK KaHaia CBSI3U C U3BECTHBIMHU XapaKTEPUCTHKAMHU.
cBsi3u. [IpHYMHBI BOSHUKHOBEHUS OIIMOOK [MosicHATH IPUHIKUITBEI OOHAPYKEHUS U
npu niepenayde JanHbIX. Kospl, mo3Bosnstonme UCIIpaBJICHHsI OMKOOK MPH Tepeave
O0HApYXKHBATh ¥ UCTIPABIIATH OITUOKH, JAHHBIX C IOMOIIBI0 TIOMEXOYCTOHYNBBIX
BO3HUKAIOIIUE MTPU TIepeade TaHHbIX. KOJIOB.

Paccrosinne Xsmmunra. KogupoBanue CTpouTh IpoCTEeHIITIE
¢ moBTopeHneM O0uToB. Koapl XoMMuHTa. TIOMEX0YCTOWUYNBBIE KOJIbI

1.1.4 Cucrembl. KOMIIOHEHTBI CUCTEMBI M HX 1 TlosicHSTE 3HAaUEHHUE TTOHATHH «CHCTEMAY,
B3aumMojericTerue. CUCTEeMHBIN 3G (DEKT. «IIOJICUCTEMAY, «CHCTEMHBIN d(hdeKT,
Yrpasnerue kak HHQOPMAITMOHHBIHN TIpoIiecC. «yIpaBlICHUE»; 3HAYCHHUE 00paTHOMH
OO6paTHas cBs3b CBSI3H JUTSI TOCTHOKEHUS TENTH

YIIpaBICHHUS.

1.2 MonenupoBanue 14

1.2.1 Mopenu u MmonenupoBanue. Llenb 1 OnpenensaTh MOHATHS «MOICIH,
MOJIETUPOBAHUS. AJICKBATHOCTh MOJICITH «MOJIETTHPOBAHUEY.

MOJZIENAPYyEMOMY OOBEKTY WIIH TIPOIIECCY, Kiraccudummposats Mozeny mo
nenyd MozenupoBanng. Gopmanuzanus 3a/IaHHOMY OCHOBaHHUIO.
MIPUKITATHBIX 3a/1a4. OnpenensiTe 1eTb MOJSTUPOBAHAS B
[IpencraBnenue pe3yabpTaTOB MOICITHPOBAHHUS KOHKPETHOM CITydJae.

B BHJIE, YIOOHOM JIST BOCTIPUSTHUS YEIOBEKOM.

I'padmueckoe mpeacraBneHne JaHHBIX

(cxemsbl, TabmuIIpI, rpadukm).

122 I'padbr. OcHoBHEIE TOHSITHA. Busl rpados. |3 [TpuMeHsATh aNrOpUTMBI HAXOXKICHUS
Onucanne rpadoB ¢ MTOMOIIBI0 MATPHUIT KpaT4alIuX ImyTeld MeXy BepIInHAMHU
CMEKHOCTH, BECOBBIX MaTpPHII, CIIUCKOB OPUEHTHPOBAHHOTO Tpada.

CMEXKHOCTH. PelieHne ajJropuTMHUIecKux [TpuMeHsATH anropuTMBI OIpeaeTIeHIS

3a/1a4, CBS3aHHBIX C aHAJM30M TpadoB KOJIMYECTBA PA3IMYHBIX ITyTeH MEKIY

(mocTpoeHre ONTUMANTBHOTO ITYTH MEXITY BEpIIUHAMHU OPHEHTHUPOBAHHOTO

BepimHamMu rpada, onpeeneHne KoJudaecTsa aIUKINYecKoro rpada.

Pa3TUYHBIX MyTeW MEX]y BepIIMHAMUA [IpuBOAUTH IPEMEPHI UCTIONH30BAHUS

OPHEHTHPOBAHHOTO ALMKIMYECKOro rpada). JIepeBbEB U TpadoB MPH ONHUCAHUU

Hepesbs. bunapHoe nepeBo. JlepeBbsamnouncka. 00BEKTOB U MIPOIIECCOB OKPYKAIOIIETO

Crioco0b1 00xona aepesa. [pencrasienue MUpa.

apru(MEeTHUECKUX BBIpRXKEHUH B BUJIE JepeBa Crtpouts aepeBo nepedopa BapuaHTOB.
1.2.3 PensiumonHast Moniens npencTaBiIeHus 4 YMeTh IPOEKTHUPOBATEH CTPYKTYPY

JNaHHBIX. PensuuonHble 0a3bl JaHHBIX.
[lonsite HopManbHOH popmbl At 6a3

MHOr0oTa0JIMYHON 0a3bl JaHHBIX I10
OIMHMCAHUIO TIPEAMETHON 001aCTH.




JTAaHHBIX

PemaTs 3aaun Mo moucKy HYXHOM
nHGOpPMaIMi B MHOTOTa0MUIHON 6a3e
JAHHBIX, IPEACTaBICHHON B cpeze
9JIEKTPOHHBIX TaOIuI

1.2.4 JMcKkpeTHbIE UTPBI ABYX UTPOKOB C MOTHON 5 XapakTepu3oBaTh UT'Py KaKk MOJENIb
nngopmanueit. I[loctpoenne nepesa nepedopa HEKOTOpoil cutyauuu. J[aBathb
BapHuaHTOB, OIIMCAHUC CTPATCIUH UT'PBI B OmpeaciICHue BI)II/IFpI)IIHHOﬁ
TabaruHOM popme. Beurpeinaeie u cTpateruu. OnKuCchIBaTh BHIMTPBIIIHYIO
IIPOUTPBILLIHEIE TO3ULUNA. BEIMTPHIIIHBIE CTPATETHUIO B 3aJaHHON UTPOBOM
CTpaTeruu. cuTyanuu B popMme JepeBa UilH B

TabJIMYHOHN Qopme.

Pemate 3aaun Ha onpeseneHne
BBIUTPBIIIHON CTPATEruu ISl UTPHI C
3aJaHHbBIMU YCJIOBUSIMMU.

1.25 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA. 1 TTOoSICHATE OHSTHS «UCKYCCTBEHHBII
CepBI/ICBI MalIMHHOIO MEPEBoIa U HUHTCIIIICKT», «MAallIMHHOC 06yquI/Ie».
pacrno3HaBaHus ycTHOU peun. KorHuTrBHBIE IIpuBOIUTE MPUMEPHI 33/1a4, PELIAEMBIX
CCPBUCHI. I/I)Z[eHTI/Iq)I/IKa]_[I/IH " IIOHUCK C IMMOMOIIBI0 UCKYCCTBEHHOI'O
n300paxxeHu, pacro3HaBaHKe JINI. WHTEJUIEKTA.

Camo00yJaroImmecst CHCTEMEI.
HckyccTBEHHBIN MHTEIIEKT B KOMITBIOTEPHBIX
urpax. Mcnons30BaHne METOI0B
HCKYCCTBEHHOT'O MHTEIJIEKTa B 00yHarOMINX
cucremax. Mcmonp3oBaHne METOI0B
HUCKYCCTBCHHOI'O MHTCIIJICKTA B
pobororexuuke. MIHTEpHET Bemeil.
IIepcnekTuBBI pa3BUTHS KOMIIBIOTEPHBIX
WHTEIJIEKTYaJIbHBIX cucteM. HelipoHHbIE ceTn

2 Pa3znen 2. Anroputmsl u 56
nporpaMMHpPOBaHue

2.1 DJieMeHThI TEOPUHU AJITOPHUTMOB 6

211 dopmanuzanys MOHATHUS alNrOpUTMA. 3 TIosICHATE MOHATHUS «BBIYUCIUTEIbHBIN
Mammna TeropuHra Kak yHuBepcaibHast MIPOLIECCY, «CIIOAKHOCTD aJITOPUTMAY,
MoJieNb BeruuciaeHui. Tesuc Uépua— «(PGhEeKTUBHOCTE aITOPUTMA.
Tetopunra. Ilamwuna Ilocra. IIpuBoauTs ipuMeps! 3 PEKTHBHBIX

aJIrOPUTMOB.

CocCTaBIATh IPOTPaMMBI JIJIST MAIITHHBI
Trropunra u Ilocra.

[IpakTraeckue padots! «CocTaBieHne
MPOCTON OpOrpaMMBbl AJIsl MaIIHHbI
Trropunray, «CocTaBieHrue IpOCTOM
nporpamMmsl uist MamHel [locta»

222 OLueHKa Cc0KHOCTH BhIUMCICHUN. Bpems 3 JaBaTh OLIEHKY CIIOKHOCTH U3BECTHBIX
PpaboTHl U 00BEM UCIIONB3YyEMOM ITaMSTH, HX aJrOPUTMOB.
3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. [IpuBOAUTH MPUMEPHI PELIEHUSI OTHON U
OueHKa aCUMITOTUYECKON CII0KHOCTH TOM K€ 3a/1au, UMEIOIINE PA3IUYHYIO
aJTOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHON CIIOXHOCTb.
cnoxxHoctd. [lepebopHbBIE aNnTOpPUTMEL.

[IpuMepsl pa3auvHbBIX aJTOPUTMOB PEIICHUS
OJHOM 3aJ1a4i, KOTOPBIE UMEIOT Pa3IUYHYIO
CJIO)KHOCTD
2.2 AJITOPHTMBI M CTPYKTYPBI AaHHBIX 38
221 [Tonck nMpoCTHIX YKCeN B 3alaHHOM 4 Hcnonp30BaTh alrOPUTM «PELIETO

Arana3oHe ¢ NIOMOIIBI0 aJIrOpUTMa «KpeIICTO

SpaTOC(beHa» JJIsL TOMCKA IMTPOCTBIX




Opatochenay.

YHUCCII B 3aJaHHOM AUaIia30HE.

ITpakTrueckas padora «Ilouck mpocThix
qrcen B 33aHHOM JHara3oHe.
ANTOPUTMBI pa3IMYHON CIOKHOCTHD)

2.2.2 CrnoBapu (accolliaTUBHBIE MAaCCHBEI, 4 [TpumensaTs cnoBapu (accolaTHBHBIC
oroOpaxkenus ). Xaur-tadauisl. [loctpoeHue MacCCHBBI, OTOOpaXKEHHS) B 3a/1a9ax
a1(haBUTHO-YaCTOTHOI'O CIIOBApS IS 00pabOTKH JTaHHBIX.
3aJJaHHOTO TEKCTa. [Mpaktuueckas padora «[loctpoenne

a(aBUTHO-YACTOTHOT'O CIIOBAPS IS
3aJJAHHOT'O TEKCTa»

2.2.3 Creku. AHanu3 NpaBUILHOCTH CKOOOYHOTO 6 [osicHATH TPUHITUIIBI PA0OTHI CTEKA U
BBIpakeHUsI. Beuucnenne apugmMeTnieckoro oyepenu, UCIOIb30BaTh CTEKH U OYepeIH
BBIpAKEHHSI, 3aMIICAHHOTO B MTOCT(UKCHOM JUISL PEIICHHST aJITOPUTMUYECKHX 3a/1a4.
dhopme.

Ouepenu. Micniosnb3oBanue ouepenu st IIpaxTrueckue pabots! «Vcnonb3oBaHue
BPEMCHHOI'O XpaHCHMS TaHHBIX. crekay, «Mcroap30BaHue OUepeIn»

224 Aunroputmbl Ha rpadax. [Toctpoenne 6 Peann3oBBIBaTh U HCIIONIB30BATH Tpadbl
MUHHUMAaJIBHOTO OCTOBHOI'O JIepeBa JUISL PeIIeHHs 3a]1a4 00pa0OTKH JJAHHBIX.
B3BEIICHHOT'O CBSI3HOI'O HEOPHUEHTUPOBAHHOTO
rpada. O6xox rpada B riryouny. O6xox IMpakTraeckue pabotsl «O6x01 rpaday,
rpada B mmpuHy. KonmuecTBo pa3muiHbIX «BbIUnCIIeHrEe ITHHBI KpaTUaNIIero myTH
MyTel MEXy BEpIIMHAMHE MEXK/y BepIIMHAMU Tpada»
OPHEHTHPOBAHHOTO AIIMKIMYECKOro rpada.

Anroputm JleHKCTpHI.

2.2.5 JepeBbs. Peannzanus gepeBa ¢ MOMOIIBIO 6 Peann30BBIBATH U UCIIOIB30BATH
CCBUTOYHBIX CTPYKTYp. JIBOMUIHBIC JIBOMYHBIC (OMHApHBIC) ACPEBhS IS
(bunapusie) aepeBbs. [locTpoenue aepeBa s perieHus 3a1a4 00paOdOTKN JTaHHBIX.
3aJIJAHHOTO apHU(METHIECKOTO BBIPAKEHUS.

PexypcuBHBIE anropuTMbl 00X0/1a IEpeEBa. IIpaktrdaeckas pabora «lcnons3oBanme
Hcnonb3oBanue creka u oyepean it o6xo;1a JEPEBHEB I BEIYMCICHUSA
AcpceBa. aprU(PMETHICCKUX BBIPAKCHUN»

2.2.6 JluHamMu4YecKoe IpOrpaMMHPOBAHHE KaK 10 Hcnonp30BaTh IHHAMHYECKOE
METO/I PENICHUS 3a/1a4 C COXPaHCHHEM MPOrpaMMUPOBAHUE JUTST BEIYMCIICHUS
MPOMEXYTOYHBIX Pe3yIbTaToB. 3a1auH, PEKYpCUBHBIX QYHKIIHH, MOACUETa
pelaeMsbie ¢ TOMOIIBIO TUHAMHYECKOTO KOJTMYECTBA BAPUAHTOB ¥ PEIICHUS 3a/1a4
MPOrPaMMHUPOBAHUS: BHIYHCIICHHIE ONITUMH3ALINH.

PEKYPCUBHBIX (QYHKITHH, TOACYET KOIMYECTBA

BAPUAHTOB, 3aJa41 ONTUMU3ALUU [IpakTrdaeckue padoTs! «Brrancienue
PEKYPCUBHBIX (QYHKIIUN C TTIOMOIIIBIO
JIMHAMUYECKOT'0 IIPOrPaMMHPOBAHHS,
«[TomcuéT KoNMMYEeCTBA BAPUAHTOB C
MOMOIIBIO THHAMHUYECKOTO
MPOrpaMMHUpPOBaHUsY, «Peienne 3axa4q
ONITHMHM3AIIUH C TIOMOIIBIO
JIMHAMUYECKOT'0 IIPOrPaMMHUPOBAHHSD

Hrorosas 3averHas pabota 3a 1 nonyrojue 2

Hroro 3a 1 moayroamue 68

2.3 OcCHOBBI 00bEKTHO-OPHEHTHPOBAHHOT O 10
NpOrpaMMHPOBAHUSA

231 [onsiTre 06 00BEKTHO-OPHEHTHPOBAHHOM 4 [losicHATHE OCHOBHBIE TPUHLIUIIBI

nporpaMMupoBaHum. OOBEKTHI U KIIACCHI.
CsolicTBa 1 MeTOAbI 00bEKTOB. OOBEKTHO-
OpPUEHTHPOBAHHKIN aHaM3. Pa3paborka
MpOrpaMM Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO MOIX0/a. MHKancynsus,

00BEKTHO-OPHEHTUPOBAHHOIO
IPOrpaMMHUPOBAHUSL.

IIpoexTrpoBaTh U HCIIOIB30BATh
MPOCTHIE KJIACCH OOBEKTOB.
IIpoekTrpoBaTh HEpapXuM KIaccoB VIS




HaCJIeJ0OBaHHE, TOJIUMOP(HHU3M.

OIMCAaHMS IPEAMETHON 00JIACTH.

[MpakTuyeckas pabora «Pa3paboTka u
UCIIOJIb30BAHUE UEPAPXUH KITACCOBY

2.3.2 Cpenpl ObICTPOI pa3pabOTKK MPOTrpPaMM. 6 PazpabaTbIBaTh IPOrpaMMBI C
[IpoextupoBanue unTepdeiica moabp30BATENS. rpaduueckuM HHTEpeiicoM.
Hcnonp3oBaHue TOTOBBIX YIPaBIIsSEMbIX
3JIEMEHTOB JUIsl IOCTpOeHHS HHTepderica. [MpakTuueckas padora «PazpaboTka
O0630p s136IKOB TporpammupoBanus. [TousTure MPOrPaMMBI € TpadUICCKIM
0 IapaJiurMax MporpaMMHUPOBAHUSI. mHTEpdericom»

3 Pa3nen 3. UuopmanmoHHble 58
TEXHOJOTMH

3.1 KomnbloTepHo-MaTeMaTHYecKOe 8
MO/ eTUpPOBaHUE

3.1.1 DTamnbl KOMIBIOTEPHO-MATEMATHUIECKOTO 1 ITosscHsITE HEOOXOAUMOCTE
MOJIETTPOBAaHHSA: TIOCTAHOBKA 33]1a4H, KOMITBIOTEPHO- MaTEMaTHYEeCKOrO
pa3paboTka MO/JICIIUPOBAHMSL.

MOJIENH, TECTUPOBAHHUE MOJICIIH, BbisiensiTe 3Tamnsl KOMIBIOTEPHO-
KOMITBIOTEPHBIH 3KCIIEPUMEHT, aHAJIN3 MaTEMaTHYECKOTrO MOJICTUPOBAHHS.
PE3YIBTATOB MOJIETTUPOBAHUSI.

3.1.2 Juckpernzanus npyu MaTeMaTHIECKOM 3 ITosicHATD HEOOXOAMMOCTD U CYLTHOCTh
MOJIETTPOBAHNUHN HEMPEPBIBHBIX POIIECCOB. JICKPETU3aIlUH MTPH PEIICHUH
MogenupoBanue BUKeHHS. MojenupoBaHue BBIYUCIUTENBHBIX 32124 C TOMOIIBIO
OHMOJIOIMUECKHUX CHCTEM. MaTeMaTHIeCKHe KOMITBIOTEPOB.

MOJIENIN B SKOHOMHKE. [pakTryeckue paboThI
«MopenupoBaHue IBIKCHUN,
«MopenupoBaHue OMOIOTHYECKUX
cucrem», «Pacder cTOMMOCTH KpeauTa

3.1.3 BrrunciauTenbHbIC 3KCIIEPUMEHTHI € 2 O0pabatbIBaTh Pe3yIbTaThl
moxaensiMu. OOpaboTKa pe3yIhTaToB BBIYUCIIUTEIHLHOTO SKCIIEPUMEHTA.
9KCTIepIMEeHTa. MeTo/] HauMEHbIINX
kBaapaToB. OIeHKa YMCIOBBIX MapaMeTPOB IIpakTuueckas padora «O6paboTka
MOACINPYEMBIX 00BEKTOB U IIPOLIECCOB. pe3yNnbTaTOB SKCIEPUMEHTA)
BoccraHoBeHHE 3aBUCUMOCTEN 110
pe3yabTaTaM KCIIEpUMEHTA.

3.1.4 Beposraoctabie Mosienu. Meroasl MoHTe- 2 Hcnonb3oBaTh UMUTAIIMOHHOE
Kapno. mMuTanmoHHOE MOZIETPOBAHHE. MOJICTUPOBAHNE, B TOM YHCIIEC HA OCHOBE
CucreMbl MaccOBOTO OOCITYKHBAHUS BEPOSITHOCTHBIX MOJIEIIEH.

OO0pabatbeIBaTh pE3yabTATHI
IKCIIEPHMEHTA.

[TpaxTraeckas padora «VIMuTarmoHHOE
MOJICTUPOBAHUE C TOMOIIBIO METO/Ia
MonTte-Kapno»

3.2 Ba3bl 1aHHBIX 14

3.2.1 TabnuaHbie (penanroHHbIe) 0a3bl JaHHBIX. 1 XapakTepnu3oBaTh 0a3y TaHHBIX KaK
Tabnuua kak mpencTaBiIeHne CBeACHUH 00 MOJIeITb TIPEMETHOH 00JIacTH.
OoIHOTHUIHBIX o0BekTax. [loxe, 3anucek. Kiou [IpoexTrpoBaTh MHOrOTaONUYHYIO Oa3y
TaOJHILIBL. JaHHBIX C UCIIOJIb30BAHNEM

CHEUAIN3MPOBAHHOIO IIPOrPAMMHOTO
obecrieueHust

3.2.2 Pabora c roroBoii 6a30ii JaHHBIX C 6 Ocy1ecTBIsATE COPTUPOBKY, MOUCK U

rcnonb3oBaHueM si3bika SQL. 3anonnenue
0a3bl qaHHbIX. [louck, copTHpOBKa 1

BBI60p JaHHBIX B rOTOBOI 0Oase JaHHBIX C

HCIIOJIB30BAHMEM CIICHUAJIM3UPOBAHHOT'O




($unbTpalys JaHHBIX. 3alPOChl HA BBIOOPKY
JaHHBIX. 3alpOChl C IapaMeTpaMu.
Brruucnsiemble mosst B 3ampocax.

MPOrpaMMHOI0 OOCCIICUCHHUSI H C
ucnonb3oBanueM SQL 3ampocos.

Ocy1iecTBISATh BBOJ U PEIAKTUPOBAHUE
JTAHHBIX C UCIOJIB30BAHUEM
CIIEIUATU3UPOBAHHOTO TPOrPAMMHOTO
obecrieueHus U ¢ ucrnonb3oBanuem SQL
3aI1pocCoB.

[TpakTrdeckas paborta «YpaBieHHE
OQHOTA0INYHOI 04301 JaHHBIX C
MTOMOIITBIO 3aITPOCOB Ha s3b1ke SQLY

3.2.3 MHuororabnuuHbie 0a3bl JaHHBIX. TUITBI 6 YpapisaTh MHOTOTaOIUYHOM 0a30it
CBsi3el Mexy TabmuiaMu. BHEIIHUN K104, JIAHHBIX C IIOMOIIBIO 3aIIPOCOB Ha SI3BIKE
LenocTHOCTH 0a3bl TaHHBIX. 3aMPOChI K SQL
MHOIoTa0JIMYHBIM 0a3aM JaHHBIX.

IIpakTrueckas padota «YpaBieHue
MHOroTabJINYHON 0a30M JaHHBIX C
TTOMOIIIBIO 3ampocoB Ha si3bike SQLy

3.24 Hepensiimonnsie 0a3bl JaHHBIX. DKcnepTHbie |1 TTosicHATH 0671ACTH TPUMEHEHUS,

CHUCTEMBI JIOCTOMHCTBA U HEJOCTATKH
HEPEeISIIIMOHHBIX 0a3 JaHHBIX B
CPaBHEHUU C PEIISAIIUOHHBIMH.

3.3 Beo6-caiiThl 12

3.3.1 WnTeprer-ipritokenus. IlonsaTue o 1 TIosICHATE MPUHLIKIIEI TEXHOJIOTUU
CEpPBEPHOI U KIIMEHTCKOM 4acTsAX caiiTa. «KJIMEHT — CEpBEP» Ha IIpUMEpPE
TexHOMOoTUs «KIMEHT — CEpBEP», €€ B3auMojIelicTBrs Opay3epa u Beo-
JOCTOMHCTBA ¥ HEJOCTATKH. cepsepa.

4,

3.3.2 OcHossl s13pika HTML 1 kackagabix Tabnui; | 6 Co3znaBaTh MPOCThIC BEO-CTPAHMUIIBI,

cruneti (CSS). HCITONIB3YS SI3BIK pa3Merku HTML,
KacKaIHbIe TaOJIHUIIBI CTHIIEH U CIICHAPHH
Ha s13bIKe JavaScript.
IIpakrrdeckue padboTer «Co3manne
TEKCTOBOH BeO-cTpaHUIBI», «Co3nanune
BeO-CTpaHUIIBI, BKITFOUATOIICH
MYyJTbTUMEIUHHBIE 00BEKTHI (PUCYHKH,
3BYKOBEIE TaHHBIE,
BHJIE0)»,«OdopMITeHre CTPaHHUIIBI C
TTOMOTIIBI0 KaCKaIHBIX TaOJIHIl CTHIIEH»

3.3.3 Cuenapuu Ha si3p1ke JavaScript. @opmer Ha 4 Co3znaBaTh clieHapuHy Ha S3bIKe
BeO-CTpaHHIIE. JavaScript.

[IpaxTrueckas padora «Mcnoiap3oBaHue
clieHapueB Ha si3bIke JavaScript»

3.34 Pa3memenne BeO-caritoB. Yciyra xoctuara. |1 OnuceIBaTh TEXHOIOTHIO Pa3MELICHUS
3arpyska ¢aiioB Ha caiT caiiToB B cetu MHTEpHET.

3.4 KomnsroTepHas rpadpuka 14

3.4.1 BBoj n300pakeHwnii ¢ UCTIONB30BaAHUEM 4 BreImonHATh 001TYI0 KOPPEKITUIO

pa3nuYHbIX TU(POBBIX YCTPOUCTB (LU(POBBIX
¢oTroanmnapaToB ¥ MUKPOCKOIIOB,
BHUJICOKaMep, CKAHEPOB U JIPYTUX YCTPOUCTB).
I'paduueckuii penakrop. Paspemenue.
Kanpuposanue. VcnpaBienue nepcreKkTHBBL.

U(HPOBBIX U300PAIKEHHUIA.

[IpuMeHsTH HHCTPYMEHTHI rpauIecKoro
pelaKTopa K OTAENbHBIM 00JIaCTIM
M300paKeHusl.

[Ipaktuyeckas padora «O0paboTka




I'ncrorpamma. Koppekius ypoBHei, UG poBbIX GoTorpaduii (KaapupoBaHue,
Koppekuus 1pera. OGecBeunBaHUE [IBETHBIX WCIIPaBJICHUE TIEPCIIEKTUBBI, KOPPEKIIHSI
n300paKeHuH. YpOBHEH, KOppPEKLIUs [IBETa)»

3.4.2 Peryms. Pabora c obnactsimu. OuibTpel. 4 CTpouTh MHOTOCJIONHHBIE N300paKEHUs C
MHorocnoiiable n3oopaxenus. TekcToBbIe UCIIOJIb30BaHUEM MACOK.
ciou. Macka cnost. Kananel. Coxpanenue
BBIJICTICHHOM 00IacTH. [Mpaktuueckue paboTsl «Perymib

UG POoBBIX GoTorpadpuii»,
«MHOrocnolHbIe H300paKeHUsI»

3.4.3 [ToxroroBka WILTHOCTPAIUA sl BEO-CAHTOB. 2 ['OTOBUTH WMILTIOCTPALIAH JIJIS

AHMMUPOBaHHbIE NU300paKEHMSI. pa3MelnieHus Ha BeO-caliTax, CO3/1aBaTh
AHMMHPOBAHHBIC N300paKEHUSI.
[MpakTudeckas pabora «AHUMHUPOBaHHEIE
M300pakKeHUs»

34.4 Bexropnas rpaduka. [I[puMHTHBEL. 4 Co3znaBaTh BEKTOPHBIE H300paXEHUS C
WzMenenue mopsijika 3JIeMEHTOB. MIOMOIIBIO PEJIAKTOPa BEKTOPHOM
BripaBHuBaHuUE, pacnpeencHue. rpadMKH WK HHCTPYMEHTOB TEKCTOBOTO
I'pynmuposka. Kpusie. @opMaThl BEKTOPHBIX Iporeccopa.
pHUCYHKOB. Mcnonbp30BaHue KOHTYPOB.

BekTopuzarus pacTpoBBIX H300paKeHHH. IpakTrueckas pabora «BekTopHas
rpaduka»

3.5 3D-MonempoBaHue 8

3.5.1 [TpuHIMITEI TOCTPOCHUS U peakTupoBanus |6 [osicHATH MPUHIUITBI TOCTPOCHUS
TpEXMEpHBIX Moneneil. CeTouHbIe MOJIEITH. TPEXMEPHBIX MOJIETIEH.

Marepuansl. BrinonHsTh onepanuu no mNoCTPOSHUIO U

MogenupoBaHrue HCTOYHUKOB OCBEIIICHHUS. PEIAKTUPOBAHUIO TPEXMEPHBIX MOJIETIEH.

Kamepsr. Pasmemniats Ha BUPTYaIbHOM ClieHE
WMCTOYHHUKH OCBEIIEHUS U KaMephl.
IIpaktraeckue paboTer «Co3nanue
MIPOCTHIX TPEXMEPHBIX MOJETIEH»,
«Cerounble Moenn», «PengepuHr»

3.5.2 AnuTuBHBIE TEXHOIOTHH (3D-TIpuHTEPHI). 1 Hmers ipencrasienne o padore 3D

MIPUHTEPA U TEXHOJIOTHH ITOTOTOBKH
mojernel k 3DmeuaTn.

3.5.3 [ToHsiTHE O BUPTYaAJIBHON PEAILHOCTH U 1 TIpuBoauTH IpUMEPHI UCTIOTB30BAHUS
JIOTIOJIHEHHOW peaIbHOCTH TEXHOJIOTUH BUPTYAJIBHON U

JIOTIOJTHEHHOU PEeaIbHOCTH.
Wrorosas 3averHas paboTa 3a 2 moixyronue 2
Hroro 3a 2 nosryroaue 68
Hroro 3a 11 kiace 136

KPUTEPUHU OHEHNUBAHUA

Kpurtepnu onieHKH KOHTPOJILHBIX H CAMOCTOSITEIbHBIX PadoT

O1neHKa «OTJIMYHO» BBICTABIJIACTCS, €CIU CHCNAaHbl BCE 3aJaHUs C HECYIIECTBCHHBIMH
3aMevaHusMU. Kak mMpaBuiio, MPOILEHT BBIMOJHEHUS 3aJaHUM JUIS TOJYYEHHS] OIICHKH «OTIHYHO
JoJpkeH ObITE OoJiee 80%.

O1eHKa «XOpOIIO» BBICTABIISICTCS, €CJIM €CTh CYIICCTBEHHBIC 3aMEUaHHUs K BBITOJHCHHIO
3agannid. Kak mpaBHiIO, MPOILEHT BBITIOJIHECHUS 3aJIaHUil JIUISl TOJIy4EHHUS] OLIEHKU «XOPOIIO» JIOJDKEH
ObITH OOJIee 65%.

O1ieHKa «YI0BJICTBOPUTEIBHOY BBICTABIISICTCS, €CITH 3a1aHus cenanbl Ha 50% u BhIiIe.

O1eHKa «HEYJOBJICTBOPUTEIIBHO »BBICTABISCTCS, €CIIM MPOICHT BBIMOJHEHHBIX 3a/IaHUI



menee50%.

KpuTtepun oneHkH npakTudeckux pador, BbINOJHSIEMbIX HA KOMIIbIOTEpe
OLIEHKA«S» CTaBUTCS, €CJIN:

00y4aromuicsi CaMOCTOSITENIFHO BBITIOJIHIII BCE TAIbI PEHICHUS 33124 Ha KOMITBIOTEPE;

paboTa BBITIOJHEHA MOJHOCTHIO M MOJY4YeH BEPHBIA OTBET WJIM MHOE TpeOdyeMoe MpeCTaBICHHE
pe3ynbTaTa paboThl;

OLIeHKA«4»CTABUTCH, €CJIM:

paboTa BBIMOJHEHA TIOJIHOCTHIO, HO TPH BBIIOJHEHHH O0OHAPYKHIIIOCH HEJTOCTATOYHOE BIIAJICHUE
HaBbIKaMU pabOTHI C KOMIIBIOTEPOM B paMKax OCTaBJICHHOM 3ajjauu;

paboTa BBHINOJNIHEHA TIIOJIHOCTBIO, HO WCIIOJB30BAaHBl HAMMEHEE ONTHMAJbHBIE MOJIXOABI K
PELICHUIO IOCTaBICHHOM 3a4a4u.

OLIEHKA«3»CTABUTCSl, €CJIU:

paboTa BBINOJHEHA HE MOJHOCTHIO, JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, HO TpPU 3TOM
0OyyaroUuiicss BIaJeeT OCHOBHBIMU HaBBIKAMH PabOTHl Ha KOMIIbIOTEpE, TPEOYyEeMbIMU NJIsl pEeIIeHUs
ITOCTABJICHHOM 3aJja4H.

OLIEHKA2»CTABUTCH, €CJIM:

JOTYIIEHbl  CYIIECTBEHHbIE OIIMOKM, TIOKa3aBIIWE, YTO OOYYAIOIIMICS HE BIAJCET
00s3aTeNbHBIMY 3HAHUSIMU, YMEHUSIMU U HaBbIKAMU paOOTHI HA KOMITBIOTEPE WUJIM 3HAUYUTEIbHAS YacTh
paboThI BHIIOJIHEHA HECAMOCTOSATEBHO;

paboTa TOKa3ajia TOJIHOE OTCYTCTBHE Y OOYyYaromerocsi 00s3aTebHbIX 3HAHWM W HABBIKOB
MpaKTHYEeCKON paboThl HA KOMIBIOTEPE MO MTPOBEPSEMOIL TEMe.

YUYEBHO-METOINUYECKAS JIUTEPATYPA

OcHoBHas1 uTEeparypa

1. TlomsxoBK.1O.,EpemunE.A . Mudpopmaruka.ba3oBeiiinyrinydaeHHBIHYPOBEHBB24UACTSX, 1 0
ki1.,M.: [IpocBenienue.

2. TonsxoBK.}O.,EpemunE.A.Madopmarrka.ba3zoBeiinyrinydieHHBIHYPOBEHbB2HACTSIX, 1 1
k1.,M.: [IpocBenienue.

3. TomsxoB K.IO., Epemun E.A. Wudopmartuka. YrmyOneHHBI ypoBeHb B 2 dacTsax, 10
ki1.,M.:IIpocBemienue.

4. TlonskoB K.}O., Epemun E.A. Hudopmartuka. VYriyOnmeHHbIH ypoBeHb B 2 dyacTsax, 11
ki1.,M.:IIpocBemienue.

Jono/HUTE/ILHAA JIUTEPATYPA
1. Tlonsxo K.IO., Epemun E.A. IIporpammupoBanue. Pyton. C++. VYuebGHoe mnocoOue B
2yactsax,M.: [IpocBenienue.

2. KommbrotepHblit MPAKTUKYM, pa3MeIeHHbIH Ha
caiirehttp://kpolyakov.narod.ru/school/probook.htm
3. IlaBnmoBa E.C. HNudopmaruka. COopHHK 3amady u ymnpaxknenudd, 10 — 11 k., 0a3zoBbIif

nyrinyonennslityposau. M.: [Ipocsenienue
4. Matepuansl A TNOATOTOBKM K WTOTOBOM arrecTauuu 1o HHpopMmaThke B ¢dopme

EI'D,pa3memiénnsle Ha canre MaTepHabl, pa3sMelIeHHbIE Ha
caiirehttp://kpolyakov.spb.ru/school/ege.htm
5. Toxbopka JJIEKTPOHHBIX 00pa30oBaTeNIbHBIX pecypcoB c nopraia

®IHOP:http://www.fcior.edu.ru

6. CCTGBaHMeTO,[[I/ILIGCKaHCJ'Iy)KfSaaBTOpCKOFOKOJ'IJ'IGI(TI/IBaI[J'I}IHeI[aFOI‘OBHacaﬁTeHBﬂaTeHLCTBa
http://metodist.lbz.ru/authors/informatika/7/ . YueOHuKH
«Mudpopmatukal Oxi.»u«HDopMaTiKay
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