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10 KIIACC

IIndpopas rpamoTocts

TpedoBaus TEXNUKN OC3011aCHOCTH U FUTHCHD HPH pAdOTe ¢ KOMILIOTCPAMEK Y JIPYI UMK
KOMJTOHCITTAMK I (PPOBOI'O OKPYIKCIIHS.

1 ipunnmiint padoTsl KOMIBIOTCPOBR K KOMUBIOTCPILIX cretem. Apxurextrypa don Heilmana.
ARTOMATWHCCKOC  BBLILIOJHCIME  LPOIPaMMbl  poreccopom.  Quepardsudgs, locrosiuias U
JoiroppeMennas aMsTh. OOMen  JamibIME ¢ LLOMOLIBIO  muit.  Komrpoisiepnl  Buenmux
yerpofiers. Hpsvol Jloctyll K LaMsiTi.

OcHoBnLIC  TCWICHIMA  PA3BATRA  KOMUBLIOTCPULIX  TCXNOJMOIMA.  [lapauieinubie
BhiyMcICUa.  Muoroupoueccopisic  cacrempl.  Cynepromublotepbl.  Pacupencéinsie
BLIGUCIUTCIBIBIC CUCTEMB! ¥ 00paboTKa GOULINUX J1albIX. MODIIBLIBIC IMPPOBLIC YCTPOHCTB
¥oouxX  pollb B KOMMYHHKaiMsx.  Berpoernble  KOMUBLIOTEPBL  MUKPOKOITPOJLICPDL.
PoGorusupoBaliiibic HpOU3BO)ICTRA.

lIporpamMmuoe  obeclicticlTUC  KOMIIBIOTCPOB ¥ KOMULIOTCPIINX  cucteM.  Bujmwl
HPOIPAMMIIONO obecliedeivs ¥ ux asnasenne. Ocodeunocta 1porpaMMioro  odeccucnns
MOOWILIEEIX  yerporers.  llapaiLicinoe  1porpaMvuposaime.  CHCTEMIIOC  11PO1 PAMMHOC
obecnenenue. Ouepanuornmic cuereMnl. Y rwiror. J{paiisepul yerponers. Mucrausius
JICUHCTAIUHIHMS 1IP0I PAMMEIOT0 OOCCHICYCIISL.

@aryorbic cUCTEMDL. LIPUNTIUTI pasMeIeHnst 1 IMCHOBANTUS (PAKIOR 18 O, ITOBPCMEINOH
uamary. [Habnorm juist onmeanust rpyim (gpan:on.



[Iporpammuoe obecnieuenue. JIneH3npoBanue MPOrpaMMHOTO OOECIIeUeHUS U ITU(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOE mporpamMmmHoe obecneueHue. Kommepueckoe wu
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOr0 olecreyeHuss U LHU(POBBIX PECypCoB.
OTBETCTBEHHOCTh, yCTaHaBIMBaeMas 3akoHoaarenbcTBOM Poccuiickoit ®enepanuu  3a
HEIPaBOMEPHOE UCIOIb30BaHUE MPOrPAaMMHOI0 00ecreueHus U HU(GPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS UM allapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. CeTeBble
npotokoibl. Cets UnTepHeT. Anpecanus B cetu Mutepuer. [Iporokosnsl creka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moaceth ¢ mnoMmomblo Macok moxcereil.  CereBoe
agMuHUCTpUupoBaHue. [lonydeHue AaHHBIX O CETEBBIX HACTpOMKax Komibiorepa. IIpoBepka
HaJIM4Us CBSA3U € y3JI0M ceTu. Onpeenenne MapipyTa JIBUKEHUS aKeTOB.

Bunbr nestensHoct B cetu WHutepHer. CepBuchl MuTepHera. I'eonndopmannoHHbIe
cUCTeMbl. ['eoJOKaIlMOHHbBIE CEPBHUCHl PeajbHOr0 BpeMEHH (HAampuMmep, JIOKAIUs MOOMIbHBIX
Tene()OHOB,  ONpEJeNeHHE  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HHTEPHET-TOProOBII,
OpoHMpOBaHUE OUJICTOB U TOCTHHHII.

['ocynapcTBeHHBIE 3IEKTPOHHBIE CEpBUCHI U yciayru. CouuanbHble CETH — OpraHu3anus
KOJUIEKTUBHOTO B3aMMOJICHCTBHS U oOMeHa naHHbIMU. CeTeBOM STHUKET: MpaBUiia MOBEACHUS B
kubepnpoctpanctBe. I[Ipobnema moanmuHHOCTH TONMydeHHOH wuHGpopManuu. OTKPBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOTeHHbIE U SKOHOMHUYECKUE YIPO3bl, CBA3aHHbBIE C UCTIOJIb30BaHUEM HH(DOPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJ0ruil. O01ue npo6ieMsl 3aUThl HHGOpMaLUU U UHHOPMAIIMOHHON
6e3omacHocti. CpezacTBa 3aluThl MHPOPMALMM B KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETSIX U
ABTOMATH3UPOBAHHBIX HHPOPMALMOHHKIX cucTeMax. [IpaBoBoe obecrnieueHrne nHGHOPMAITMOHHOK
0€30MacHOCTH.

[IpenoTBpalieHrie HECAHKIIMOHUPOBAHHOTO JOCTyNa K JHYHOM KOH(UACHIHUATIHLHOU
uHPOpPMALIMK, XpaHALICWCS Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHoe obOecrieueHue M crnocoObl OOpbObl ¢ HUM. AHTHUBUPYCHBIE
nporpammMbl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3alIUTa apXuBa.

[udposanue nanubix. CuMMeTpuyHble U HecuMMeTpuuHble mudpel. Hludpsr npocToit
3amensbl. [lugp Lezaps. [lndp Buxenepa. Anroputm mudposanust RSA.

Teopernueckne 0oCHOBbI MH(POPMATHKH

Nudopmanus, nanHsle U 3HaHusA. MH(MOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOuiecTse.

HenpepbiBHbIE M AMCKPETHBIE BEIMYMHBI U cUrHanbl. HeoOXoauMocTh AMCKpETU3aluu
uH(pOpMaLny, TpeHa3HAueHHOM 7Sl XpaHEeHUs], epeay 1 00padOTKU B IM(PPOBBIX CUCTEMAX.

JIBonuHOoe KoaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekomupoBaHue
COOOIIIEHNH, 3alMCaHHBIX C TOMOIIBI0O HEpAaBHOMEPHBIX KoJ0B. YcnoBue dano. [loctpoenue
OJIHO3HAYHO JEKOJAMPYEMBIX KOJOB C IMOMOIIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOIM4YecTBa
uHpopmanuu. AnpaBUTHBIA MOIX0 K OLIEHKE KOJIMYeCTBA MH(OpMAIUH.

Cucrtemsl cuMcienus. Pa3BépHyras 3ammch IENbIX W JIPOOHBIX YMCEN B MO3UIIMOHHON
cucteme cuucieHus. CBONCTBAa MO3MIMOHHON 3allMCH YHUCNA: KOJWYECTBO LM(p B 3aIlucH,
IpU3HAK JEJMMOCTH YHCJIa HA OCHOBAaHHE CHCTEMbI CUMCIICHUS. AJTOPUTM MEpeBOJa LEJOro
qucia u3 P-n4HON cUCTEMBI CUMCIEHUS B JECSITUUHYIO0. AJITOPUTM IepeBOia KOHEUHON P-nuHol
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LEJIOT0 YKUCIa U3 IeCATUYHON CHCTEMBbI CUUCIICHUS B
P-uunyto. IlepeBox koHeuHOW aecsiTuuHOM apobu B P-nunyro. JIBouuyHasi, BOCbMEpUYHAs U
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HIECTHAIATePUYHasl CUCTEMbl CUMCIIEHHUS, CBA3b MEXAYy HUMU. ApudMeTHUECKUe onepanuu B
MO3UIMOHHBIX CUCTEMAX CUUCIEHUs. TponuHas ypaBHOBELLIEHHAs CUCTEMA CUMCIeHus. JIBOUYHO-
JIeCATUYHAs CUCTEMA CUUCIICHHUSL.

Komupoanue TtekcroB. KomupoBka ASCII. OpnobGaiitHble KomupoBku. CraHmapT
UNICODE. Kommpoka UTF-8. Omnpenenerane wuHGOPMAIIMOHHOTO 00bEMa TEKCTOBBIX
COOOLICHUI.

KonupoBanue nzobpaxenuid. Onenka nHHOpMAIMOHHOTO 00bEMa rpad)uuecKux JaHHBIX
IpU 33JaHHBIX pa3pelleHuu U IiyOMHe KoaupoBaHus LBeTa. L[BeroBble Monenu. BexTopHoe
koaupoBanue. Popmarsl rpapuueckux daiinos. Tpéxmepnas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrueHka WH()OpPMANMOHHOTO OOBEMA 3BYKOBBIX JIaHHBIX TIPHU
3a/laHHBIX 4aCcTOTE JUCKPETU3ALMU U Pa3psIIHOCTH KOJUPOBaHUS.

Anrebpa noruku. [lonstue Bbicka3biBaHMs. Bbicka3bpiBarenbHble (HOpMBI (IPEAUKATEI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue onepauuu. Tabmuipl nctuHHOCTU. Jlormueckue BwlpakeHud. Jlormueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C IIOMOIIbIO TaOJMI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUN HaJ MHOXKECTBAMH.

3aKoHbl anreOpbl JOIMKH. DKBUBAJIEHTHbIC MPEOOpPa30BaHMs JIOTHUECKUX BBIPAXKECHUH.
Jlornueckue ypaBHEHUsI U CHCTEMBI YPAaBHEHU.

Jlornueckue (yHKIHUU. 3aBHCHMOCTH KOJMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIHHA OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIe cCTeMBbI JIOTHYECKUX (YHKLIUH.

Kanonnueckue ¢Gopmbl JIoruueckux BbIpakeHUH. CoBeplLIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI HX TIOCTPOCHUS 110 TaOJINIE HCTHHHOCTH.

Jlormueckue 3neMeHThl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoOropaspsiHblii
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKCHUIO. 3aIIUCh JIOTHYECKOT0 BBIPAKEHHUS 110 JIOTUYECKON CXEME.

[IpencraBieHue LEIbIX YUCE B MAMIATH KOMIIboTepa. OrpaHUYeHHOCTh AMANa30Ha YUCel
IIpU OTPaHUYECHUM KOJIMYECTBA pa3psanoB. llepemonHeHne pa3psaHON ceTku. be33HakoBble U
3HAKOBBIE JaHHbIE. 3HAKOBBII OUT. JIBONYHBII JOMOTHUTEIBHBIN KOJ OTPULIATEIbHBIX YHUCEIL.

[ToGutoBble nOrMueckue onepanuu. Jlormueckui, apudmeTndyeckuil MW UIHUKINYECKUN
casuru. ludposanue ¢ noMoibo NOOGUTOBOM onepanuu «uckioyaroniee NIIN».

[IpencraBieHne BEIECTBEHHBIX YMCEN B MAMATH KOMIIbIOTEpA. 3HayaIlas 4acth U MOpsI0K
yucia. Jlnana3zoH 3HaueHUH BellecTBEHHBIX yucel. [IpobieMbl XpaHeHUs BEIECTBEHHBIX YHCEIl,
CBSI3aHHbBIE C OTPAaHMYEHUEM KOJIMYECTBA Pa3psiioB. BrlnonHeHne onepanuil ¢ BeeCTBEHHBIMU
YHCJIaMU, HAKOTIJIEHUE OUINOOK MTPH BHIYMCICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHME

OnpezneneHne BO3MOXKHBIX pPe3yJIbTaTOB PabOThI MPOCTEHIINX alrOPUTMOB YIpaBIICHUS
VCIIOJIHUTENIIMA WM BBIUMCIMTEIBHBIX alrOpUTMOB. OmpenereHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJITOPUTM MOXKET JaTh TpeOyeMblIil pe3ybTar.

Otanbl pelIeHHs 3aJad Ha KommbroTepe. MHCTpyMeHTanpHbBIE CpeACTBa: TPAaHCIATOP,
OTJIaYMK, TpopUIHpoBIIUK. KoMIUIAIMS 1 MHTEpIIpeTalus nporpamMm. BupTyanbHble MalllMHBbI.

WuterpupoBanHas cpena pa3paboTku. Meronabl oTiiafku mporpamm. Vcmonb3oBaHue
TpaccupoBOYHBIX Tabmui. OTianouHslii BeIBOJ. [lomiaroBoe BbIMoOiIHEHHE MporpaMMmbl. Touku
octa”oBa. [IpocMOTp 3Ha4YEeHHMI IEPEMEHHBIX.

S3pik nporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX: IeTOYUCIEHHBIE,
BELIECTBEHHBIE, CUMBOJIbHBIE, JIorHueckue. BerBinenus. Cnoxsble yciaoBus. L{ukibl ¢ ycioBuem.



[ukael o nepemeHHOM. B3anmo3aMeHs1eMOCTh pa3IMYHbIX BUAOB LIMKJIOB. IHBapuaHT 1HUKIIA.
CocraBieHue IMKIIa C UCIIOJIb30BaHUEM 3apaHee ONpeAeIEHHOI0 MHHBAPHAHTA IIUKJIA.

JoxymentupoBanue nporpamMm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U UHCTPYKLIUU JJIs1 [10JIb30BATEIIS.

Anroput™Mbl 00pabOTKM HATypaJIbHBIX YHCEJ, 3alMCAHHBIX B MO3ULUOHHBIX CHUCTEMAax
CUMCIICHUS: pa3OueHHe 3amucu 4YMcia Ha OTHeNbHble HHU(PBI, HAXOXKICHHUE CYMMBI U
npou3BeAeHus Upp, HAX0XKICHHE MAKCUMAJIbHON (MUHUMAIBHON) U PHIL.

HaxosxneHue Bcex MpOCThIX YKceN B 3aJJaHHOM auana3oHe. [IpeacraBnenue uucia B BUje
Ha0opa MPOCThIX COMHOXKUTENENH. AITOPUTM OBICTPOTO BO3BEICHUSI B CTENIEHb.

O6paboTka naHHBIX, XpaHAMUXcs B ¢aitnax. TexcToBble u nBonuHbIe (aiiisl. DailnoBbie
nepeMeHHsble ((aitnoBbie ykazarenun). UreHue u3 ¢aiina. 3anuce B daii.

Pa3z6buenne 3anaun Ha noxzazauu. [loxmporpammsl (nmpoueaypsl U GyHkuun). Pexypeus.
PexypcuBHble 00BeKTHl ((ppakTansl). PexypcuBHbIC Tponenypsl W GyHKIHH. Vcrons3oBaHue
CTeKa Ui OpraHu3allui PEKYPCUBHBIX BBI30BOB.

Hcnonp30Banne cTaHgapTHOW OMOMMOTEKH s3bIKa IMporpammupoBanus. [lonkimodeHnue
6uOIMOTEK NOAIPOrpaMM CTOPOHHUX HpPOM3BOAUTENCH. MOAYIbHBIH NPUHLMIT MOCTPOEHUS
IPOTpaMM.

Uucnennpie MeToapl. TouHOe M MPHOMIKEHHOE pelIieHust 3agadu. UHMCIeHHbIE METOJIbI
pemieHusl ypaBHEHHWiI: MeToj mepebopa, MeETox MoJOBHHHOTO JeneHus. [IpubGmmxénnoe
BBIUUCIICHUE JUIMH KPUBBbIX. Bbluncienue romaneid Guryp ¢ moMoIbio YMCIEHHBIX METO/I0B
(MeToa MpSAMOYTOJILHUKOB, MeTo1 Tpanenuii). [lonck makcumyma (MuHHMYMa) QYHKIIUU OJHOMN
NEPEMEHHOI METO/IOM MOJIOBUHHOTO JICJICHHS.

O06paboTKa CUMBOJIBLHBIX JaHHBIX. BCTpoeHHBIE (DYHKIMU S3bIKA TIPOTPAMMHUPOBAHHS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOpPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: IOJCYET
KOJINYECTBA MOSIBICHUH CHMBOJIa B CTpPOKE, pa30MEeHHE CTPOKM Ha CJIoBa IO MPOOEIbHBIM
CHUMBOJIaM, IIOUCK MOJCTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAJIEHHOM ITOJCTPOKHU HA IPYTIyIO
CTpoKy. ['eHepammst BceX CJIOB B HEKOTOPOM ai(haBUTE, YIOBIETBOPSIONIMX 3aJaHHBIM
orpanndeHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl 1 mOCIEI0BATEIbHOCTH 4YHced. BbruncieHne 0OOOIIEHHBIX XapaKTEPUCTHK
DIIEMEHTOB MAacCHBa WJIM YHCIJIOBOH IOCIENIOBATEIBHOCTH (CYMMBI, MPOW3BEICHHS, CPEITHEr0
apu(METHUECKOr0, MUHUMAJIBHOTO W MaKCHMAJIbHOTO 3JIEMEHTOB, KOJIHMYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIOIINX 33/1aHHOMY YCIIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHHSI B MacCHBE.

CoprupoBka onHOMepHOro maccuBa. IIpocTbie MeTonbl COPTUPOBKM (METOA Iy3bIphKa,
METO/]I BbIOOpA, COpTHPOBKA BcTaBKaMu). CopTrpoBKa ciusiHUEM. bbIcTpas copTHpoBKa MaccuBa
(amroputM QuickSort). /IBOMUYHBIN TOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHble MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAacCCHBOB:
3aMoJIHEHHE JBYMEPHOTO YHCIOBOTO MaccHBa IO 3aJaHHBIM IpaBHJaM, MOHMCK 3JE€MEHTa B
JIBYMEPHOM MAaCCHUBE, BBIYHCICHHE MaKCUMyMa (MHHHMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, TIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MaCcCHBA.

HNupopmManoHHbIE TEXHOJTOTHH

TexcroBelil mponeccop. PegaktupoBanue u dopmarupoanue. [Iposepka opdorpaduu u
rpammatukn. CpeicTBa MONWCKA U aBTO3aMEHBI B TEKCTOBOM Iporieccope. VIcronp30BaHue CTHIICH.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. CHOCKH, oriaBieHue. KosurektnBHas pabora c
JNOKyMeHTaMH. HCTpYMEHTHI pelieH3UPOBaHUs B TEKCTOBBIX IMporeccopax. OOnauHble CEPBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna wmuTHpOBaHHUS HCTOYHHKOB M odopMieHus
oubmuorpaduueckux cchiiok. OQopmiieHre CrucKa JUTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOMN
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BEPCTKOM TeKcTa. TexHuueckue cpeacTBa BBoJa TekcTa. Creruanu3upoBaHHBIE CPEACTBA
peAaKTUPOBAHUS MAaTEMAaTUUYECKUX TEKCTOB.

Ananu3 nanabix. OCHOBHBIC 3a/1a4M aHAIH3a JJAHHBIX: TIPOTHO3WPOBaHUE, KiIaccu(UKaIus,
KJIacTepu3alus, aHaiu3 OTKIoHeHu#. [locnenoBaTenbHOCTh pellleHus 3ajad aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE
MOJICTIM, TpeoOpa3oBaHUE [aHHBIX, BU3YAIM3AIUS JTaHHBIX, WHTEPIPETAIUsS pPE3YJIbTATOB.
[IporpaMMHBIE CpelCTBA U WHTEPHET-CEPBHCHI sl OOpaOOTKU M TPEACTABICHUS JaHHBIX.
bonbmme nannple. MammaHOE 00y4ueHue. MIHTeIeKTyanpHbIN aHaIN3 JaHHBIX.

AHanu3 [aHHBIX C TOMOILIBIO AJIEKTPOHHBIX Tabmul. BbluncieHue CymMMmbl, CpeIHEro
apuMeTHIECKOT0, HaAuOOJbIIer0 (HAUMEHBIIET0) 3HAYCHHS JUana3oHa. BbIUuCiIeHHe
Kod(puUIMeHTa KOPPEISIUU JIBYX DPSIOB JaHHBIX. [locTpoeHue cToNOYaThIX, JIMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpadukoB pynkuuit. [Tonbop auHMM TpeHaa, pelieHue 3aaad
MIPOTHO3UPOBAHUS.

UucneHHOe pelIeHue ypaBHEHUH € MOMOIIBI0 moadopa mapamerpa. OnTuMu3anus Kak
MOUCK HAWIYYIIETr0 PEIICHUs B 3aJaHHbIX ychnoBusax. lLlemeBas ¢GyHKIMSA, OrpaHUYCHUSI.
JlokanbHble W TI00ANbHBII MUHUMYMBI 1IefieBOM (QyHKuuu. Pemienue 3amad onTUMH3AIUHN C
MOMOIIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIIACC

Teopernueckne 0CHOBbI MHPOPMATHKHU

Teopernuecknue MOAXOIAbl K OLEHKE KOJIMYECTBa HMH(OpPMaLuU. 3aKOH aJAUTUBHOCTHU
uHpopmanuu. Gopmyna Xaptnu. Madpopmarnus u sepostHocTs. Gopmyna [llennona.

Anroputmsl cxatusi ganHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKATHUA JAHHBIX C MOTEPSAMU. YMEHBIIEHHE TIJIyOMHBl KOJMPOBAHUSA LIBETA.
OcHosHnble uaen anroputmos cxatus JPEG, MP3.

CkopocTh nepefay JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelaud OT HH(POPMAIMOHHOTO
0o0béMa JaHHBIX M XApaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3SHUKHOBEHMS OIIMOOK IpHU
nepenave AaHHbIX. Kopl, mo3BossonIne 0O0HapyKUBATh U UCIIPABIIATH OLUIMOKH, BO3HUKAIOIINE
npu nepenaye naHHbIX. PaccrosHue Xsmmuura. Koauposanue c¢ moBTopeHueM OutoB. Kopabl
X5MMMHTA.

Cucrembl. KommoneHTsl cucteMbl M HUX B3auMojelcTBue. CHCTEMHBIN 3(QexT.
VYnpasnenue kak uHGOpMaAITMOHHBIN TIporiecc. OOpaTHas CBSI3b.

Monenu un  monenupoBanue. Ilens  MoxmenupoBaHusa. CoOOTBETCTBHE  MOJENN
MOJIEIUPYEMOMY O0OBEKTY WM Mpoleccy, Leau MojenupoBaHus. Popmanuzaius NpUKIaIHbIX
3aja4.

[IpencraBinenue pe3ynbTaToB MOJEIMPOBAHUS B BUAE, YAOOHOM Il BOCHPUATHUS
yenoBekoM. ['paduueckoe mpeacTaBieHle JaHHBIX (CXeMbl, TaOIHUIIbI, FpaduKn).

I'padsl. OcHoBHble moOHATHS. Bumsl rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTpPUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMUYecKux 3ajaad,
CBS3aHHBIX C aHaJIM30M TpadoB (IOCTPOCHHUE ONTUMAIBHOIO IMYTH MEXAY BeplIMHamH rpada,
ONpEACIECHUE KOJMYECTBA PpA3JIMYHBIX IYTEM MeEXAy BEpLIMHAMM OpPHUEHTUPOBAHHOTO
AIMKJINYECKOTo rpada).

HepeBws. bunapnoe nepeso. JlepeBbst moucka. CriocoObl 00xoaa aepea. [Ipeacrasinenue
apu@MeTHUYecKux BBIpAXEHUNW B BHJE JAepeBa. J[MCKpeTHblE WUIpPHI JBYX HMIPOKOB C IOJTHOU



uHpopmanueil. Ilocrpoenue nepeBa mnepedbopa BapHaHTOB, ONMCAHHE CTPATETHU WIPbl B
TabIM4HOM (hopMe. BBHIMTPHIIIHBIE U MPOUTPBIIIHBIC TO3ULUHI. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa UCKYCCTBEHHOIO UHTEIIEKTa. CepBHUCHI MAILIMHHOIO IIEPEBO/A U PACIIO3HABAHUS
yctHOM peun. KornutusHble cepBuchl. MaeHTHGUKAMA 1 TOUCK N300pakeHU, pacio3HaBaHe
mun. CamooOydvaromuecst cUcTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIIBIOTEPHBIX MIPaXx.
M cnonp30BaHue METOOB HCKYCCTBEHHOTO MHTEIJIEKTA B 00y4aromux cucremax. Mcnosiap3zoBanue
METOJI0OB MCKYCCTBEHHOI'O HHTEIUIEKTa B poOororexHuke. MHTepHer Bemel. IlepcriekTunbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX cUCTEM. HellpoHHbIe ceTH.

AJITOPUTMBI M IPOIPAaMMHPOBAHHE

dopmanusanus NOHATUS anroputMma. MammnHa TeropuHra Kak yHHMBEPCAJIbHAs MOJENb
Bbruncienuil. Tezuc Yépua—Twropunra.

OneHka CIOXHOCTH BbIYMCICHUN. BpeMs paboTel U 00BEM MCIIONB3YEeMOHM MaMATH, MX
3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OIICHKAa aCUMITOTHYECKOW CIIOXKHOCTH
QITOPUTMOB. AJTOPUTMBI TOJIMHOMHAIBHON cioxHOCTH. [lepebopubie anroputmbl. [Tpumepst
Pa3IUYHBIX AITOPUTMOB PELIEHUS OAHOM 3a7]a4l, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

ITouck TpPOCTBIX YHMCEN B 3aJaHHOM JHMAlla30HE C IIOMOIIBIO AJNTOPUTMA «PELIETO
Opatochenar.

MHoropa3psgHble eJble YUCIIa, 3a/1a41 JITUHHON apru(METHUKH.

CrnoBapu (accounMaTHUBHBIE MAacCCHBBI, OTOOpaxkeHus). Xom-TaOmuuel. IlocTpoeHune
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps J1JIsl 3a/laHHOTIO TEKCTA.

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOrO BbIpakeHus. Bbruncienue apupmMeTnyeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM hopme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOIO XpPaHEHUS 1aHHBIX.

Anroputmbl Ha rpacgax. IlocTpoeHne MHUHUMAaIBHOTO OCTOBHOTO J€peBa B3BEILIEHHOI'O
CBSI3HOTO HeOopHeHTHpoBaHHOro rpada. KonamuecTBo pa3iuyHbIX MyTed MeXIy BEepLUIMHAMHU
OPUEHTUPOBAHHOTO alMKINYecKoro rpada. Anroputm JleUKCTpsl.

JlepeBbst. Peanusanus epeBa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. J{BonuHble (OMHApHBIE)
nepeBbsi. I[locTpoenue nepeBa i 3aJaHHOTO apU(pMETUYECKOro BbIpakeHUs. PexkypcuBHBIE
IrOpUTMBI 00X0/1a epeBa. Mcnonb30BaHMUe CTeKa U ouepean A 00X0/1a 1epeBa.

JluHamuueckoe NporpaMMHUpOBaHHME KaK METOJ pelleHHs] 3adad C COXpaHEHHEM
IPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pellaeMble €  [OMOUIBI0  JUHAMHYECKOIO
IPOTpaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBA BAapHUAHTOB,
3a/la4i ONTUMHU3ALUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHuH. OOBEKTbI U KIIACCHI.
CaoiicTBa U MeTObI 00bEKTOB. OOBEKTHO-OPUEHTUPOBaHHBIN aHanu3. Pa3paboTka nporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. VIHKancynsuus, Haciae10BaHue, MoJIuMophu3M.

Cpenpl ObicTpoit pazpaboTku mporpamM. [IpoexktupoBaHue HHTepdeiica Moib30BaTeNs.
Hcnonp30BaHne TOTOBBIX YIPABISEMBIX 3JIEMEHTOB ISl IOCTPOEHUS HHTepdelica.

00630p sA3bIKOB ITporpamMmmupoBanus. [lonsTrue o mapaaurmax NporpaMMHUPOBAHHUSL.

HNupopmManoHHbIe TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MaTEMaTHYECKOT'0 MOJICIMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJIeJIM, TECTUPOBAHUWE MOJIENH, KOMIIBIOTEPHBIH OKCIIEPUMEHT, aHallu3 pe3ysIbTaToB
MOJIETTUPOBAHUSI.

Jluckpernsanyss Npu MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue JABWXKeHHA. MojenupoBaHie OHWOIOTHYECKUX CHCTEM. MaremaTtudyeckue
MOJIEJIN B 3KOHOMUKE. BpIunucinurenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMHU.



OG6paboTka pe3yabTaTOB JKCHepUMeHTa. MeToa HauMeHbIIUX KBaaparoB. OIleHKa
YHCIIOBBIX MAPaMETPOB MOJICTUPYEMBIX OOBEKTOB U MPOIIECCOB. BOCCTaHOBICHHE 3aBUCIMOCTEMN
10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie Mopenu. Mertoael Monte-Kapno. HMmuTanroHHoe MoOAEIMpOBaHUE.
CucreMbl MaccoOBOr0 00CITy>KUBaHUS.

Tabmuunsle (pensiuroHHBIE) 0a3bl AaHHBIX. Tabnuua — mpencTaBlieHHE CBeIEHHH 00
oAHOTUIIHBIX 00BekTax. Ilone, 3amuck. Kmrou tabmmipl. PaboTa ¢ roroBoii 0a3oil JaHHBIX.
3anonnenue 6a3bl naHHBIX. [lonck, copTUpOBKa M QHIBTpAIMs JaHHBIX. 3allpOChl HA BHIOOPKY
JaHHBIX. 3aIpOCkl ¢ TapaMeTpaMu. Beraucisiembie mosis B 3arpocax.

MHuorortabnuunbeie 0a3bl AaHHBIX. THIBI CBA3e MeXIy Tabmunamu. BHemHui Kirod.
[{emocTHOCT 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. [lonstue o cepBepHON U KIIMEHTCKOM YacTsAx caiita. TexHonorus
«KIIUEHT — cepBep», e€ noctouHcTBa U HepocTaTku. OcHOBHI sA3bika HTML 1 kackanHbIX TabuI
ctwtett (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenue BeO-caiiToB. Ycimyra XocTHHTa. 3arpy3ka ¢GaiioB Ha CauT.

BBoa n300pakeHUI ¢ HCMONB30BAaHHEM PA3NIUYHBIX HUQPPOBBIX YCTPOUCTB (II(POBHIX
dboroanmapaToB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penakrop. Pa3zpemenne. Kanpupoanue. Mcnpasinenne nepcnektussl. [ uctorpamma. Koppekums
ypoBHEH, Koppekius IBera. OOecrBedyrBaHWE IMBETHBIX H300pakeHuid. Perymn. PabGora ¢
obnactsmMu. OUIBTPHIL.

Muorocnoitable n3o0paxeHus. TexctoBble ciou. Macka cinosi. Kanamel. CoxpaHeHue
BbIZicIeHHOW oOnactu. [loaroroBka winmocTpanuii  aisi  BeO-callTOB.  AHUMHUPOBAHHBIC
U300paxeHusl.

Bekropnas rpaduka. IlpumutuBel. V3meHeHue mopsiika 3JeMEHTOB. BrIpaBHHBaHMUE,
pacupenenenue. ['pynnupoBka. Kpussie. @opMmaThl BEKTOPHBIX PHCYHKOB. lcmonb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[IpuHIMIIBI TOCTPOEHUSI U PEAAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToYHbIe MOJEIH.
Martepuansl. MoienrpoBaHue HCTOYHUKOB ocBelieHus. Kamepsl. A nautuBHbie TexHOMorHu (3D-
npuHTepsl). [IoHsATHE O BUPTYaTbHON PEeaTbHOCTH U IOMOTHEHHON PEeaTbHOCTH.



2. TUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHIA [TPOI'PAMMBI 110 UTHOOPMATHUKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTH UM CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOI BHYTPEHHEH MMO3UIMEH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TIO3UTUBHBIX BHYTPEHHUX YOCKIEHUH, COOTBETCTBYIOIIUX TPATUIUOHHBIM
[EHHOCTSIM POCCUHCKOTO OOIECTBa, PACIIMPEHUE KUZHEHHOTO OIbITA M OIBITA JSSITEILHOCTH B
nporiecce  peaiu3aliM  CPEACTBAMH  y4eOHOrO  TIpeMeTa OCHOBHBIX  HalpaBJICHUUN
BOCIIUTATEIILHOMN JIEATEILHOCTH.

B pesynbrare u3ydeHuss MHGOPMATHUKHA Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOyuarorierocst Oynyt c()OpMUpPOBaHbI CIEAYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KCHHUE 3aKOHA U
IPaBOMOPSIJIKA, COOJIOACHWE OCHOBOMOJNATalOIMX HOPM HH(GOPMAIMOHHOTO IpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh TIPOTUBOCTOSITh HJICOJIOTHH JKCTPEMH3Ma, HAIMOHAIHM3Ma, KCEHO(POOHH,
JUCKPUMHUHAIIMK TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM IIPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

IICHHOCTHOE OTHOIICHHWE K MUCTOPUYECKOMY HACIICIHIO, OCTHXKEHUsM Poccuu B Hayke,
UCKYCCTBE, TEXHOJOTHSIX, IIOHUMAaHHE 3HAYCHHs HH(DOPMATHKKM Kak HAyKH B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MIHTepHeT;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas O3CTETUKY HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA;

CIOCOOHOCTh BOCIIPUHUMATD Pa3JIMYHBIE BHJBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
WCTIOJIb30BaHUY MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(OpPMHPOBAHHOCTH 3/I0POBOT0 U 6E€30MACHOTr0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOLIEHHUS
K CBOEMY 3JIOPOBBIO, B TOM YHCJE 3a CUET COOMOICHHS TpeOOBaHMI 0€30MacHOM dKCIUTyaTalluu
CpeaCcTB MHGOPMAITMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTHBHOU JAESITENbHOCTA TEXHOJIOTHUECKON M COIMAIbHOIN HApaBIeHHOCTH,
CIOCOOHOCTh HHUITUHPOBATH, ITIAHUPOBATH M CAMOCTOSTEIIHO BHITIOIHATE TAKYIO IS TELHOCTH;

uHTEepec K chepam mpodeccMoHaTbHON NeATeTbHOCTH, CBS3aHHBIM C HH(OPMATHKOMH,
MpPOrpaMMUPOBAHUEM U MH(YOPMAIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMHU HA JOCTHXKEHHUSX
Hayk WHGOPMATUKU W HAYYHO-TEXHMUYECKOTO MpOrpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oymytei mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
YKU3HU;



7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

OCO3HaHHE TI00ATLHOTO XapaKTepa KOJOTHIECKHUX MPOOJIeM U IMyTel UX PEIICHUS, B TOM
qrclie ¢ YIE6TOM BO3MOKHOCTEH HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHUKCHUAM HayT-IHO-TeXHI/I‘-IGCKOFO Hporpecca nu O6H.[CCTBCHH01>1 HpaKTI/IKI/I, 3a
C4éT TMOHMMAaHUS pOJNM HMH(YOPMAIMOHHBIX PECYpCOB, HH(POPMALMOHHBIX TPOLECCOB U
WH(OPMAIMOHHBIX TEXHOJOTUH B YCIOBUAX IU(POBOM TpaHchopManuu MHOTHX chep >KH3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOCKTHYIO U
I/ICC.HGI[OBaTeJIBCKyIO NCSATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO nB rpynne.

B nmpomecce IOCTHXKEHHS JUYHOCTHBIX PpPE3yJbTaTOB OCBOCHHUS IPOTPAMMBI 10
nHpopmMaTuke y  OOYyYalOImMXCS  COBEPIIEHCTBYETCS  OMOIMOHAIBHBIA  HMHTEIUIEKT,
MPEIoJIararoIInii ¢hOPMUPOBAHHOCTH:

CaMOPETYJIMPOBAHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHNE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MMOBEJICHUE, CITOCOOHOCTD aaNTHPOBATHCS K SMOIIMOHAIIBHBIM U3MEHEHUSM U MPOSBIISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMY, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHMKECHHIO LEIUM M YCIEXY,
OIITUMH3M, HHUITUATUBHOCTD, yMeHI/Ie Ilel\/JICTBOBaTI), HUCXOOA U3 CBOUX BOBMO)KHOCTef/’I;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHUE MAPYTHUX,
VUUTBHIBATh €r0 TMpPH OCYIIECTBICHUH KOMMYHHKAIUU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMUAJIBHBIX HABBIKOB, BKJIHOYAKOIIUX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIICHUSA C IIpyFI/IMI/I
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare u3ydenuss mHOOpMATHKH Ha YpOBHE CpeaHEro oOIIero oOpa3oBaHUs Y
obOyugaromerocss OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJIbTAaThl, OTpPAXCHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBUSIX, a UMEHHO — IMO3HaBaTelbHbIE YHHUBEPCAIIbHBIE yueOHbIE
NEHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJIbHbIE  yueOHbIe  JIEHCTBUSA,  PEryISITHUBHBIC
YHUBCPCAJIBHLIC y‘{€6HI>Ie ﬂeﬁCTBHﬂ, COBMECCTHAsA ACATCIBHOCTD.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYecKHe NeCTBUSA:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBAaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CyHIGCTBGHHBIfI IMPU3HAK UJIM OCHOBAHMA JJIsI CPAaBHCHUA, KJ'IaCCI/I(i)I/IKaHI/II/I
1 0000IIEeHMS;

ONpEeNIENATh eI ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B paCCMaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMBI C yU€TOM aHAIN3a UMEIOIINXCSI MaTeprUaIbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATb PUCKH HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPCATHBHOC MBIIIJICHUEC IIPU PCIICHHUHU JKU3HCHHBIX HpOGJ’IGM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazpemieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJ/IOB
peiCHUS NPAKTUYCCKUX 3a/1a4d, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITIO3HAHU A,

OCYIIECTBIISITh PA3JIUYHBbIE BUIBl JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPE0OpPa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsAX, B TOM
YHUCJIC ITPU CO3AaHUHN y‘-Ie6HLIX " COLIMAJIBHBIX ITPOCKTOB,

dbopMUPOBaTh HAYYHBIA THI MBIILICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3M MW AKTYaJIUM3HUPOBATH 3aJa4dy, BbIABUIATb
TUIO0TEe3Y €€ peleHus, HAX0IUTh apTryMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOJ€ PCHICHUSA 3ala4r PE3YJIbTAaThl, KPUTUICCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u MMPAKTUYCCKYIO oOJractu
KU3ZHEJEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTMHAJIIBHBIC IMOAXOJbl W PCUICHHA, CTABUTH
POOJIEMBI H 33J1a4H, JOITyCKAIONINE aTbTePHATUBHEIC PEIICHUS.

3) pabora ¢ nnpopmManmeii:

BIQJIeTh HABBIKAMHU TMOJY4YeHHS HMHQOpPMAIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh TOWUCK, AaHAIM3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIHIO
MH(pOpMaLlUU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IUYHBIX hopMaTax ¢ yu€TOM Ha3HaueHUs HHGOPMAIIUU U 1IETeBOU
ayJIUTOPHUH, BBIOUPAs ONTUMAIEHYIO (OpPMY MPEICTABICHUS U BU3yaTu3alliu;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbBIM U
MOPaTbHO-ITHYECCKHM HOPMaM;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alUTHl HHPOpMAIMH, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
1) oOmenue:

OCYHICCTBJIATH KOMMYHHKAIIUHU BO BCCX C(I)ean JKHU3HH,
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pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TOHMMAaTh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBYS, apTyMEHTUPOBAHHO BECTU
JINAJIOT, YMETh CMsIT4aTh KOH(JIUKTHBIC CUTYaIUH;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CpEJCTB.

2) coBMecTHAas JesATeJIbHOCTh:

MMOHUMATh W UCIOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOU PaOOTHI;

BBIOMPATh TEMATUKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXJ0ro WiIeHa KOJICKTHBA;

NPUHUMATh I[[EIM COBMECTHON JIEATEIBHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEHCTBHSI 110 UX JTOCTHXKEHHIO: COCTABIIATH TUTAH JCHCTBUM, paclipeiesIATh POJIU ¢ Y4ETOM MHCHUIA
YYaCTHHKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbl B OOIIUN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIC NPOEKTHI, OLICHWBATh HMJCH C IO3UIMHM HOBH3HBI, OPUTHHAJILHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIISITh TO3WTHBHOE CTPATETUYECKOE TIOBEJICHUE B PA3IMYHBIX CHTYAIHsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

PeryisiTuBHBIe yHHBepcaibHble yueOHbIe AeiicTBUS

1) camoopranmn3anus:

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PeLIeHHs MpoOIeMbl ¢ YIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTEHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUY B Pa3HBIX 00JIaCTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUSM, BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTb, OIIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCUN KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOJIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYAI[H, BBIOOpA BEPHOTO PELICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIECHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH.

3) npuHATHA ce0s U APYrux:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€ PE3yJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIINOKY;
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pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH IPYTOro YeJIoBeKa.
MNPEJIMETHBIE PE3YJIBTATHI

B mnpomecce wu3yueHus kypca HH(MOPMATHUKH YriayOn€HHoOro ypoBHA 6 10 Knacce
00y4aroIMMHUCs OYAyT JOCTUTHYTHI CIICAYIONINE IPEAMETHBIEC PE3yIbTaThI:

BJIaZICHUE IPECTABICHUSIMU O POJM HMH(GOPMALUK U CBS3aHHBIX C HEW IPOLIECCOB B
OpUpojie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMAIUL), «HH()OPMAIMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBD», «CHCTEMHBIH 3PQPEKT», «MHPOPMALMOHHAS CHUCTEMay,
«cHUCTeMa yIpaBICHUNY;

BJIaZICHUE METOJaMM IOMCKa HHGpOpManuu B ceTd VIHTEpHET, yMEHHE KPHTHYECKH
OLIEHUBATh WH(POPMAIINIO, TIOTYYEHHYIO U3 ceTu VHTepHeT;

YMEHHUE XapaKTepH30BaTh OOJBLINE JaHHbIC, MPUBOAUTH TNPUMEPHl HCTOYHUKOB HX
NOJTYYeHHS W HANpaBICHUS MHCIOJNb30BaHMSA, YMEHHE KIAcCH(PHUIMPOBATH OCHOBHBIC 3aa4yH
aHaJM3a JNAHHBIX (IPOTHO3MPOBAHME, KiacCU(pHKaLUs, KIacTepH3alus, aHaIu3 OTKJIOHEHH),
MOHMMATh IOCIIEIOBATEIHLHOCTh PEIICHHs 3a/1a4 aHaJlM3a JaHHBIX: cOOp MEPBUYHBIX NAaHHBIX,
OUYUCTKA M OIICHKA KAadecTBa JaHHBIX, BHIOOP W/WJIM TIOCTPOCHHE MOJEIH, MPeoOpa3oBaHHE
JIAHHBIX, BU3yaJIN3alis JaHHBIX, HHTEPIPETAIHs PE3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPUHIMIIOB YCTPOWCTBA W (YHKIIMOHWPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIMHA PA3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHHNEC HAaBBIKAMH pPaOOTBHl C ONEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUJIaMHU
IPOTrPaMMHOTO 00ECIICUEHHS ISl PEIICHNs] YIeOHBIX 3a/1a4 110 BHIOPaHHOH CIICIIHATN3aIIH;

HaJIMYUe MPEACTaBICHUH O KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHDE, O
0a30BbIX MPHHLIMIAX OPraHU3alUU U (PYHKIIMOHHUPOBAHHS KOMITBIOTEPHBIX CeTed, 00 oOmmx
NPUHIUIAX pa3padOTKU U QYHKIIMOHUPOBAHKS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHEe yrpo3 UHPOPMALMOHHON 0€30MacCHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
OPOTUBOACHUCTBUS OSTHM Yrpo3aMm, cOOJIOJeHHe Mep Oe30MacHOCTH, MNpeoTBPALIAOIINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COOJIOJCHHE TPEOOBAHMI TEXHUKHU
0€301aCHOCTH ¥ TUTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH M APYTHMH KOMITOHEHTaMH IH(ppPOBOTO
OKpY)KEHHsI, MOHMMAaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHeT;

MOHMMAaHWE OCHOBHBIX TPUHIIMIIOB JUCKPETHU3AlMU DPA3IUYHBIX BUAOB HWH(OpPMAINH,
YMEHHUE OTpeNeNaTh WHHOPMAIIMOHHBIN 00hEM TEKCTOBBIX, Ipa)MIeCKUX M 3BYKOBBIX TaHHBIX
IpY 3a/laHHBIX MapaMeTpax JUCKPETH3allH, YMEHHUE ONPEeAETsATh CPEAHIOI CKOPOCTh Mepelaun
JTAaHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU Tepeiaun MPH U3MEHEHUH UH(OPMAIIMOHHOTO 00bEMa
JTAHHBIX ¥ XapaKTEPUCTHK KaHaJla CBS3H;

YMEHHE HCIIOJIb30BaTh TPU PEUICHWH 3a7ad CBOWCTBA TO3MIIMOHHOW 3alliCH YHCEl,
QITOPUTMA MOCTPOCHMS 3alMCHU 4YHCIa B MO3MIIMOHHOM CHCTEME CUYHUCIEHUS C 3aJaHHbIM
OCHOBAHMEM U TIOCTPOEHHUS YHCIIa 10 CTPOKE, COJIeprKalllel 3aliuCh 3TOT0 YUCIIa B MO3UIIMOHHON
CHCTEME CUHCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBITTOIHATH apr(pMETHIECKUE OTIepaIiiy B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBIIOJHATH MNpPeoOpa3oBaHUS JIOTHUYECKUX BBIPAKEHUH, HCHOJIb3YSd 3aKOHBI
anreOpbl JTIOTUKH, YMEHHUE CTPOUTD JIOTHYECKOE BBIPAKEHHE B IU3bIOHKTUBHON M KOHBIOHKTUBHON
HOpPMaJTbHBIX (popMax 1o 3amaHHON TaOJHIle MCTUHHOCTH, MCCIENI0BaTh 00JacTh UCTHHHOCTH
BBICKa3bIBaHUS, COIEPIKANIETO TIEPEMEHHBIC, pellaTh HECIOXKHBIE JIOTHUECKHUE YpPaBHEHHS H
CHCTEMBI ypaBHEHUI;
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MOHUMaHKe 0a30BBIX AJITOPUTMOB 0OPAOOTKH YHCIIOBOM U TEKCTOBOM MH(OpMAIUH (3amiCh
YrceNl B MO3UIMOHHON CHUCTEME CUHCIICHUS, HAaXOXXICHHE BCEX MPOCTBIX YHUCEN B 3aJIaHHOM
nuana3oHe, 00paboTka MHOTOPA3PSIHBIX MENbIX YHCEN, aHAJTN3 CUMBOJIBHBIX CTPOK M JIPYTHX),
QITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OIIPEIENIATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CyMMHpPOBaHHE JJIEMEHTOB MacCHUBa, COPTHUPOBKAa MacCHBa, IepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOWCK) W MPHUBOJIUTH MPUMEPHl HECKOIBKUX aITOPUTMOB pPa3HOU
CJIOKHOCTH JIJIsl PELICHUS OJTHOU 3a1a4H;

BJIAJICHHE YHUBEPCAIBHBIM SI3BIKOM IPOTPaMMHUPOBaHUs BbIcOKOro ypoHsi (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUIAX JAHHBIX M CTPYKTYpax JaHHBIX, YMEHHUE
UCIIOJIb30BAaTh OCHOBHBIC YIPABJISIONINE KOHCTPYKIIMH, YMEHHE OCYIIECTBISTh AaHAIU3
MPEIJIOKEHHOW TMPOTPaMMBI: OMPEIENSITh PE3yabTaThl PabOTBI MPOTPAMMBI MPHU 3aIaHHBIX
UCXOJHBIX JAHHBIX, OINPENEeNATh, MPH KaKUX WCXOMHBIX JaHHBIX BO3MOXKHO TIOJYYCHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIIBIIATH JAHHBIC, KOTOPbIE MOTYT TPUBECTH K OINMOKEe B paboTte
POrpaMMbl, HOPMYITHPOBATH MPEAJIOKECHUS M0 YITYUIISHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO31aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIC IOKYMEHTHI M JEMOHCTPAIIMOHHBIC
MaTepuajibl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB,

YMEHHE MCIOIh30BaTh AICKTPOHHBIC TAOIHIIBI U aHAIIN34, IPEACTABICHUS U 00padOTKH
JAHHBIX (BKJIOYash BBIYUCIICHUE CYMMBI, CpPEIHETO apu(METHYECKOro, HAMOOJBIIETO U
HAMMEHBIIIETO 3HAUCHHI, PCIICHHE YPaBHEHUI, BHIOOP ONTHUMAIBLHOIO PEIICHHSI, T0A00p JTMHUU
TPEH/Ia, PeUICHNE 3a1a4 MPOTHO3UPOBAHUS).

B mnpomecce usydenuss kypca wuHPOpMATHKU yrayOnéHHoro ypoBHs 6 11 Kunacce
00yJarmuMucs OYAyT JOCTUTHYTHI CIICIYIOIINE IPEIMETHBIC PEe3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JCKOJIUPOBAHHE
cooOuieHnii (peuKCHBIE KOJbI), UCIOIB30BATh MPOCTCUIINE KOJbI, KOTOPHIC IO3BOJISIFOT
0OHapyXUBaTh M UCIPABJIATH OMIMOKU MpHU Tepeaade JaHHBIX, CTPOUTH KOJ, 00CCIICUNBAIOITII
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JIMHY COOOIIEHUS MPU W3BECTHOH YacTOTE CHUMBOJIOB,
MOSICHSITh MPUHITUITBI PA0OTHI MPOCTHIX aJITOPUTMOB CIKATHUS JAHHBIX;

YMEHHE pellaTh alrOpUTMUYECKUE 3ajaud, CBSI3aHHbIE C aHanu3oM rpadoB (3amauu
MOCTPOCHUST ONTHMAIBLHOTO TYTH MEXIy BeplmuHamMu rpada, OmpelesieHUs KOJIHMYeCcTBa
Pa3TUYHBIX TYTEH MEXIy BEpIIMHAMHU OPHCHTHPOBAHHOTO AIMKJIMYECKOTO Tpada), yMEeHHe
UCIIONB30BAaTh JIEPeBbsl MPU aHAIM3€ M TMOCTPOSHUH KOJAOB M JUIsl TPEJCTaBIICHUS
apuQMEeTHUUECKUX BBIPAXKECHHM, MPU PEIICHUH 3a7ad MOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEeBO HWIPHI 110 33J]aHHOMY aJTOPHTMY, pa3pabdaTeiBaTh M OOOCHOBBIBATH BBIUTPHINIHYIO
CTpPATETHIO UTPHI;

yMeHHe pa3pabaThiBaTh U PEaTU30BBIBATH B BUE MPOrpamMM 0a30BbIE arOPUTMBI, YMEHHE
MCIIONIF30BAaTh B MporpamMMax JaHHbIE Pa3UYHBIX TUIIOB C YUETOM OTpAaHUYCHUN Ha TMANa30H UX
BO3MOXKHBIX 3HAYCHHM, IPUMEHSATh TPU PEIICHUH 33]a4 CTPYKTYPBI JaHHBIX (CIHCKH, CJIOBapH,
CTCKH, OYEpeNIH, IePeBbs), HCIIOJIb30BaTh 0a30BbIC OIEpalliil CO CTPYKTYpaMH JaHHBIX,
MPUMEHSTh CTaHAapTHBIC U COOCTBEHHBIE MOANPOTPAMMEI JIJIs1 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIB30BATh MPH pa3pabOTKe MporpaMM OHMOITHOTEKH MOAMPOTrPAMM, 3HATH
(YHKITMOHATBHBIC BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJCTB Cpeabl pa3pabOTKH, YMCHHE
UCIIONIb30BAaTh  CPEJICTBA OTJIAJKK TIpOrpaMM B  Cpele MNPOrpaMMHPOBAHHS, YMEHHUE
JIOKYMEHTHUPOBAThH MPOTPAMMBI;

YMEHHE CO3/]aBaTh BEO-CTPAHMUIIBI;
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BJIa/ICHE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3/AaHUS U
paboThl ¢ HUMHU, YMEHUE HCIOIh30BaTh TaOIMUHBIC (PENSIIMOHHBIC) 0a3bl JaHHBIX (COCTABIATH
3ampockl B 0a3ax JaHHBIX, BBITOJIHATH COPTUPOBKY M IMOUCK 3alKceil B 0a3e JaHHBIX, HAMIOJHATH
pa3paboTaHHyIO 6a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MaTeMaTHUYEeCKHEe MOJEIHU JJIs aHAIU3a O0OBEKTOB U
nporeccoB: (OpPMYyIHpPOBAaTh 1LEIb MOJCIUPOBAHMS, BBIIOJIHATH AaHAIU3 PE3YJIbTATOB,
IIOJIy4YEHHBIX B XOJAE MOJCIHUPOBAHUA, OLICHMBAThb COOTBETCTBUE MOJEIU MOJEIUPYEMOMY
00BEKTY WUJIH MPOIIeCCy, MPEACTABIATH PE3YIbTaThl MOJCIUPOBAHUSI B HATJISTHOM BHJIE;

YMEHHE OpPraHU30BBIBATH JMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C HCIIOIb30BAHHEM
Pa3IMYHBIX CPEICTB MU(PPOBBIX TEXHOJOTHH, TOHUMAaHUE BO3MOXHOCTEH U(POBBIX CEPBHCOB
rOCYJapCTBEHHBIX yCIYT, U(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHHUE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYEHUS] TPUMEHEHUS
TEXHOJIOTHII MCKYCCTBEHHOIO MHTEJUIEKTa B PA3JIMYHBIX OOJACTIX, HAJMYHME MPEICTaBICHUN O
Kpyre pemaemMblX 3a7ad MalMHHOTO oOyueHHs (pacro3HaBaHMs, KilaccU(DUKALUU U
MIPOTHO3MPOBAHUS ) HAJTMYNE TIPEICTABICHUN 00 UCIIOJIb30BaHUN WH(OPMAIMOHHBIX TEXHOJIOTUH
B PA3IMYHBIX MPO(GECCHOHATBHBIX cepax.
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3. TEMATUYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. ludposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 0 0
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 0 0
1.3 Kommnsrorephsie cetn 1 0
1.4 WNudopmannonHas 6€300acHOCTb 0 2
Hroro o pasneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 22 1 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 22 1 1
2.3 Komnerorepnas apupmernka 3 0 1
Hroro no pazneny 47
Paszpen 3. AnropurMbl 1 IPpOrpaMMHpPOBaHUeE
3.1 BBenenune B nporpaMMupoBaHue 16 0 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 0 3
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AAroput™Mbl 00pabOTKH CUMBOJIBHBIX

34 7 1
JTAHHBIX
3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 12 3.5
Hroro no pazneny 50
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHHI
4.1 OO6paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHbBIX 3
Hroro no pazneny 15
PesepBHoe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM uu@poBbIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATUKH
11 Nudopmanus u nHGopMarmoHHbIe 10 0 75
IPOLIECCHI
1.2 MopenupoBanue 10 1 2
Hroro no pazneny 20
Pa3nen 2. AnroputMsl M1 NIporpaMMupoBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 10 0 4
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10
’3 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 20 | 45
IPOTPaMMHUPOBAHUS
Wroro no pazaeny 58
Pa3nea 3. UndpopMannoHHbIe TEXHOJTOTHH
31 KoMmnbroTepHO-MareMaTnaeckoe 12 0 ’
MO/JICIUPOBaHHE
3.2 bas3rer qaHHBIX 10 1 4
33 Be6-caiiTh 14 0 4
34 Komnrelotepnas rpaduka 10 0 3.5
3.5 3D-MonenupoBaHue 12 0 6
Uroro no pazaeny 58




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

42.5
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Konrpoar Ilpakrnue  uudpoBbie
Tema ypoka
n/n Bceero HbBIE CKHe oOpa3oBaTeJibHbIE
padoThI padoThI pecypcbl
TpeboBaHMs TEXHUKU OE€30IIACHOCTH U TUTMEHBI IPU
1 paboTe ¢ KOMIBIOTEpaMH U IPYTUMU KOMIIOHEHTaMU 1 0 0
U(PPOBOTO OKPYKEHHS
) [TpuHIMIBI paOOTHl KOMITBIOTEPOB U KOMIIBIOTEPHBIX 1 0 0
CUCTEM
3 OOMeH aHHBIMU € IOMOIIBIO IKMH. KoHTposiepsl | 0 0
BHEITHUX yYCTPOWCTB
4 ABTOMaTHYECKOE BBINIOJIHEHUE TPOIPaMMBI | 0 0
IIPOLIECCOPOM
OneparnBHas, NOCTOSHHAS U JOJTOBpEMEHHAs
5 namaTe. KoHTposuiepsl BHEIIHUX ycTpoucTB. [Tpsimoit 1 0 0
JOCTYI K MaMsITH
6 CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH 1 0 0
7 [IporpammHoe obecnieueHrue KOMIIBIOTEPOB, ] 0 0
KOMITBIOTEPHBIX CUCTEM M MOOUJIBHBIX YCTPOMCTB
8 CucreMHO€ MporpaMMHOE OOecTieueHue. ] 0 0
OnepanroHHBIE CUCTEMBI
9 Yrunutel. [paiiBeps! ycrpoicTs. [lapamnensHoe 1 0 0

IpOrpaMMHUPOBaHKE
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10

11

WHCTAIIAIUS ¥ ISHHCTAIUISLIIS POTPAMMHOTO
obecrieueHns

®daiisioBble cUCTEMBI. [[pUHIUIIBI pa3MeElIeHUs 1

MMEHOBaHUsI (PailyIOB B 1OJITOBPEMEHHOM MaMsTH.
[[TaGmoHBI 11 OTTMCaHusI TPy (aitioB

12

3akoHozaarenscTBO Poccuiickoit denepanuu B
00JacTH MPOrpPaMMHOTO OOECTICUCHUS U TAHHBIX

13

14

[IpuHIMIBI HOCTPOEHUS U anapaTHble KOMIOHEHTHI
KOMIIBIOTEpHBIX ceTeil. CeTeBble MPOTOKOJIBI

Cetb UnTEepHeT

15

16

Pasznenenue IP-cetu Ha moACcETH C TOMOIIBIO MAaCOK
nojacereu

CerteBoe AJIMUHUCTPUPOBAHUC

17

Bunsr nestensHoctr B cetn MIHTepHET. CepBUCHI
NHurepHeTa. I'ocygapCTBEHHBIE JIEKTPOHHBIE CEPBUCHI

U YCIIyTU

18

19

Nupopmannonnas 6e30macHoCTb

BpenoHocHble mporpaMMHOe 00ECTIEYCHUE U METO,TbI
00pBHOBI C HUM

20

[TpakTrueckas pabota no Teme "AHTUBUPYCHBIE
porpammsl"

21

22

Opranu3zanys JMYHOTO apXuBa UH(OpMALIHH.
PesepBHoe konupoBanue. [laponsHas 3amura apxusa

IudpoBanue JaHHBIX

23

24

Anroputm mudpoBanus RSA. Creranorpadus

[IpakTuueckas padora o Teme "llnudposanue
na”HHbBIX"
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25

26

27

Wndopmanus, nanneie u 3Hanus. MudopmannoHubie
IPOIIECCH B IPUPOJIE, TEXHUKE U 00IIeCTBE

HenpepbiBHBIE U AUCKPETHBIC BETMYUHBI U CUTHAJIBI.
Heo0xomuMocTh TMCKpEeTH3auu HH)OpMAIIHH,
NpeHa3HAYCHHOM [T XpaHEeHUs, Iepelavun 1
00paboTKH B IU(PPOBBIX cCHUCTEMax

JIBonuyHOE KOMpoBaHue. PaBHOMEpHBIE U

HCPAaBHOMCPHLIC KOJIbI. HGKOﬂHpOBaHI/IC COO6m€HHﬁ,
3allMCAHHbIX C IOMOIIbKO HECPABHOMCPHLIX KOJIOB

28

VYcnosue @ano. [loctpoenne 01HO3HAYHO
JIEKOIMPYEMBIX KOJIOB € TTIOMOIIBIO AepeBa. ['pad Aur
A. MapkoBa

29

30

31

VYcnosue @ano. [loctpoeHne 01HO3HAYHO
JIEKOIMPYEMBIX KOJIOB C MTOMOIIBIO AepeBa. ['pad A
A. MapkoBa

Enunuis! u3smMepeHus KonuyecTsa HHPOpMaLUK.
AndaBUTHBINA TOJXO0/1 K OLIEHKE KOJUYECTBA
uH(popManun

Enunuis! usmepeHus Konuyectsa HHPOpMaLnu.
AndaBUTHBINA NOJXO0/1 K OLIEHKE KOJUYECTBA
uHpopMaun

32

33

34

CucreMbl CYUCIIEHU
[TepeBon uncen U3 OJHOM CUCTEMBI CUMCIICHUS B

JIPYTYTO
I[BOI/ILIHE[H, BOCBMCpHUYHAA U HICCTHAAUATCpUIHAA
CUCTCMbI CUUCIICHUSA, CBA3b MCIKIY HUMU

35

ﬂBOI/I‘IHaﬂ, BOCBMCpHUYHAA U LIECCTHAATATCpUIHAA
CHUCTEMBI CUUCIICHUSA, CBA3b MCXKIY HUMHU
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I[BOI/I‘IHaSI, BOCBMCpHUYHAA U HIECTHAATATCpUIHAA

36 1 0 0
CUCTEMBI CUHCIIEHMS], CBS3b MEXY HUMU

37 Apudmerndeckue onepanuy B O3UIMOHHbBIX | 0 0
cucTeMax CUUCIICHUs

18 Apudmernueckre onepaniy B MO3UIIMOHHBIX 1 0 0
CUCTEMAX CUUCIICHUS

39 TponyHas ypaBHOBCILIEHHAs CUCTEMA CUUCIICHUS 1 0 0

40 JIBOMYHO-JIeCSITHYHAS CUCTEMA CUMCIICHUS 1 1 0

41 KonupoBanue TekcToB 1 0 0

42 PacTtpoBoe xonupoBaHue n300pakeHUi 1 0 0

43 [IpakTudeckas padora o teme "JIucKpeTu3ams | 0 |
rpadudeckoit nadopmaryn”
[IBeToBBIE MOZIENH. BEKTOpHOE KOAUPOBAHUE.

44 ®opwmarsl ¢aitnos. TpéxmepHas rpaduka. 1 0 0
@®paxkranbHas rpaduka
Konuposanue 3Byka. OnieHka HHPOPMAIMOHHOTO

45 00BbEMa 3BYKOBBIX JAaHHBIX IIPU 33JaHHBIX YaCTOTE 1 0 0
JUCKPETH3ALMH U Pa3psIAIHOCTH KOJUPOBAaHUS

46 [IpakTrueckas padbota o teme "JuckpeTu3amms 1 0 1
3BYKOBOI MH(popMaruun"

47 OcHOBBI anreOpsl JIOTUKU 1 0 0

48 Jlornueckwue oneparuu. TaOauIlbl HCTHHHOCTH 1 0 0
Jlornueckue BoIpaykeHus. Jlornueckue TOxKAECTBA.

49 JlokazaTenbCTBO JIOTHUYECKHUX TOXKIACCTB C TTOMOIIIBIO 1 0 0

TaOJIUI] UICTUHHOCTH
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50

51

[TpakTuueckas pabota no teme «Iloctpoenue u
aHaJIU3 TaOJIHIl UICTUHHOCTH B TAOJIUYHOM
IIPOLIECCOPE

Jloruueckue onepanuu 1 onepaluy Haj
MHO>KECTBaMHU

52

Jlormueckue OIcpanru U onepanri Haxl
MHOXECTBaMU

53

54

Jlormueckme OIrcpanru U onepanvi Haxq
MHOXECTBaMU

3aKOoHEBI anre6p1,1 JIOTMKH. DKBUBaJCHTHBIC
Hp606p2130BaHI/I$I JJOIT'MYCCKUX BLIpa)KeHI/Iﬁ

55

3aKoHBI anreOphl JIOTUKU. DKBUBAJICHTHHIE
npeoOpa30BaHUsl IOTHUECKUX BHIPAKCHHI

56
57

Jlornueckue ypaBHEHHs U CUCTEMBI ypaBHEHUN

Jlornyeckue ypaBHEHHs U CUCTEMBI ypaBHEHUN

58

Jlornueckuie ypaBHEHHUsI U CHCTEMBI YPaBHEHUIN

Jlormueckue (I)YHKI_II/II/I 3aBHCHMOCTH KOJIUYECTBA
BO3MOXHBIX JOTHYCCKUX (bYHKI_II/Iﬁ OT KOJIMYECTBA
APTYMCHTOB. IlonHbBIE CHUCTEMBI JOTHYECKUX (bYHKHPIfI

Kanonunueckue Gpopmbl JIOTHYECKUX BBIPAXKEHUH.
CoBepHIeHHBIE TU3BIOHKTUBHBIE 1 KOHBIOHKTHBHBIC
HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX TIOCTPOEHUS 110
TabJIMIIe UCTUHHOCTH

Jlormueckue 3JIeMEHTEI B COCTaBE KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropaspsaHslii CyMMaTop

[TocTpoeHune cxem Ha JIOTHYECKUX 3JIEMEHTax. 3anuch
JIOTUYECKOTO BBIPAKEHUS 10 JIOTHUYECKOU CXeMe




64

65

MI/IKPOCXCMH 1 TEXHOJIOI'HA UX ITPOHU3BOJACTBA

[IpencraBieHue 1eNbIX YUCEN B TAMATH KOMIIBIOTEPA.
Orpann4eHHOCTh IMara3oHa Yucel MPH OrpaHuYeHUH
KoJIMuecTBa pa3psanos. [lepenonanenue pazpsaHoi
CETKHU

66

Be33nakoBbie ¥ 3HAKOBBIE JaHHBIC. 3HAKOBbLII OUT.
JIBOMYHBIN TOMTOTHUTEIBHBINA KOJI OTPULIATEIIbHBIX
qucel

67

68

69

[ToburoBeie noruueckue onepanuu. Jlornueckui,
apuGMETHIECKUN U IIUKITHYECKUN CABUTH

[[IndpoBanue ¢ MOMOIIBIO TOOUTOBON OTIEPAITUH
«uckimouaromee UJIN»

IIpencraBnenue u XpaHEHHUE B MAMATH KOMIIBIOTEPA
BEIIIECTBEHHBIX YHCE]

70

71

72

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU YUCIAMU,
HaKOILJIEHHE OMMUOOK MPH BIYUCIECHUIX
[TpakTuueckas pabota no Teme «l3ydenue
MOPa3psAIHOro MAalIMHHOTO MPEACTABICHUS LEIBIX U
BEIIIECTBEHHBIX YHCEI»

Ananuz AJITOPUTMOB

73

74

75

DTanbl pemeHus 3aa4 Ha KOMITbIOTEpeE.
NHcTpyMeHTaNbHBIE CPEACTBA: TPAHCIIATOP,
OTJIATIUK, TTPOPHITHPOBIITUK

Cpena nmporpamMmMupoBanusi. KoMnumsus u
WHTEpIIpETaIus MporpaMM. BupTyanbHbie MalllUHEIL.
WNuTterpupoBanHas cpena pa3paboTKu

Meroas! OTJIaIKU IPOrpaMM
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76 Turnbl MepeMEHHBIX B S3bIKE TPOTPAMMHUPOBAHUS 1 0 0

77 O0paboTka 1eIbIX Yhce 1 0 0

78 O06paboTka BEIIeCTBEHHBIX YHCEI 1 0 0

79 CitydaiiHble U IICEBIOCITYyYalHbIE Yncia 1 0 0

80 BerBnenus. CnoxxHble yCIOBHs 1 0 0

81 [MKIIBI C yCTIOBUEM 1 0 0

2 [uxsl 1o nepeMeHHON. B3anMo3zaMeHseMoCTh | 0 0
pa3JIMYHBIX BUIOB IIUKJIOB

23 O0paboTka HaTypaIbHBIX YKCEN C UCTIOTB30BAHUEM | 0 0
UKIIOB
HaxosaeHue Bcex NpoCThIX YUCEI B 33 JaHHOM

84 nuanasone [Ipaktudeckas pabora o teme «Perenue 1 0.5
3aJ1a4 METO/I0M nepedopa

85 HuBapuaHT nukia 1 1 0

86 JlokyMeHTHpOBaHKUE POrPaMM 1 0 0

87 O6paboTka TaHHBIX, XpaHSAIIUXCS B (aiiinax 1 0 0

88 Pazbuenue 3amaun Ha Mo3aqauu 1 0 0
Hcnons3oBanne cTaniapTHON OMOIMOTEKH S3bIKA

89 nporpammupoBanus. [loakmroueHne 6uOINOTEK 1 0 0
MOANIPOrPaMM CTOPOHHMX IIPOU3BOAUTENEH

90 [TonmporpaMmsl (rpoueaypsl U GyHKIIUHN) 1 0 0

91 [Monmporpammsl (porietypsl U pYHKITUH) 1 0 0

9 [IpakTuueckas padota mo Teme "PazpaboTka 1 0 1
noanporpamMm”

93 Pexypcusi. PekypcuBHble 00BeKTHI ((ppaKTasl). 1 0 0

PekypcuBHble nporieaypsl U QyHKIHH.
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94

Hcnonb3oBaHue cTeka sl OpraHu3aiu
PEKYpPCHUBHBIX BBI30BOB

[IpakTrueckas padota mo Teme "PekypcuBHbBIE
MOJAIPOTpaMMbI"

95
96

MoaynpHBIN IPUHIUI OCTPOCHUS IIPOrPAMM

YuncneHHbBIE METOAbI

97

98

99

YucieHHble METOIEI

[TpakTuyeckas pabora no reme «HucneHHoe pelieHue
YpaBHEHUI

Hcnonp3oBaHue qUCKpPETU3AMH B BBIYMCIUTEIBHBIX
3agadax

100

101

102

HCHOHB3OBaHI/IC I[I/ICerTI/ISaIII/II/I B BBIYHNCIINUTCIBbHBIX
3a7a4ax

[TpakTtuyeckas pabora no reme «IIpubnmxénnoe
BBIYHMCIICHHUE JJIMH KPUBBIX U II0MIaAe Gpuryp»
[IpakTuueckas pabora no teme «Ilorck makcumyma
(MuHUMYMa) QYHKIIUNI»

103

104

105

OO06paboTka CHMBOJIBHBIX TJAHHBIX. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOJACYET KOJINYECTBA
MOSIBJICHUW CUMBOJIA B CTPOKE

O06paboTka CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJTUYECTBA
MOSIBJICHUM CUMBOJIA B CTPOKE

Anr OPHUTMBI 06pa60T1<1/1 CHUMBOJIBHBIX CTPOK:

pa3bueHre CTPOKH Ha CJIOBa O MPOOEIbHBIM
CUMBOJIaM
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106

107

108

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa30ueHue CTPOKH Ha CJIOBA 110 IIPOOEIIbHBIM
CUMBOJIaM

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TIOUCK
MOJICTPOKH BHYTPHU JaHHOM CTPOKH; 3aMEHa
HalJICHHOH MOJCTPOKHU Ha JPYTYIO CTPOKY

AnropuT™MBI 00paOOTKH CUMBOJIBHBIX CTPOK: TTOUCK

MOJICTPOKH BHYTPHU JAHHON CTPOKH; 3aMEHa
HalJICHHOH MOJCTPOKHU Ha JPYTYIO CTPOKY

109

[IpakTrueckas pabora no Teme "OOGpabOTKa CTPOK €
UCIIOJIb30BaHNEM (YHKITHI CTaHIapTHOW OMOINOTEKH
A3bIKa IPOrpaMMUPOBaHUS"

110

111

I'enepanus cioB B 3a1aHHOM anaBuTe
MaccuBsl 1 IOCIEA0BATEIBHOCTH YHACEN.

[TpakTuyeckas pabora no Teme "3anoiHeHue
MmaccuBa"

0.5

112

113

114

115

O06001EHHBIE XapaKTEPUCTUKU MAaCCHUBa

JInHeWHbBIN MONCK 3aJaHHOI0 3HAUEHHS B MAaCCHBE.
[TpakTuyeckas padora no Teme "JIMHEHHBINH TOUCK
3aJJaHHOTO 3HAaUeHHUs B MaccuBe'

[IpakTuueckas padora no Teme "[lonck
MHUHHMAaJIbHOTO (MAaKCUMAJILHOI0) 3JIEMEHTA B
4HCI0BOM Maccuse"

CoptupoBka ogHoMepHOro Maccusa. [Ipocteie

METO/bI COpTUPOBKHU. [IpakTHueckas paboTa 1o reme
"ITpocThie METOIBI COPTUPOBKU MaccuBa'

0.5

0.5
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CoprtupoBka ciusHueM. beicTpas copTHpoBKa

116 MmaccuBa (anroputM QuickSort). [IpakTuueckas 1 0 0.5
pabora o Teme "bricTpas copTupoBka MaccuBa'

17 JIBOMUHBIH MOMCK B OTCOPTUPOBAHHOM MacCHBE. | 0 0.5
[IpakTrueckas padota mo Teme "J[BOWyHBIN OUCK"

118 JIByMepHBbIE MacCUBBI (MaTpPULIbI) 1 0 0

119 Anroput™bl 00pabOTKH MaTPHIL 1 0 0

120 AATropuTMBI 00paObOTKH MaTpPHUIL 1 0 0

121 Perrenue 3agay againn3a JaHHBIX 1 0 0

122 CpencTBa TEKCTOBOIO MpoIeccopa 1 0 0

123 KomnbrotepHas BEpcTka TekcTa 1 0 0

124 [TpakTuueckas pabota mo Teme "BépcTka 10KyMEHTOB 1 0 1
¢ MaTtemMaTuyeckumu ¢popmynamu"

125 WNHcTpyMeHTHI pelieH3upoBaHus 1 0 0

126 [TpakTuyeckas pabdora no remMe "MHOrocTpaHHUYHBIE 1 0 |
JIOKYMEHTHI"
O6naunsie cepuckl. KomnexktupHas padoTa ¢

127 nokymentamiu. [Ipaktuueckas pabora o teme 1 0 0.5
"KonnexkruBHas paboTa ¢ JOKyMeHTamMH"

128 Amnanus nqa"ubiX. bobinye qannbie 1 0 0

129 MainHHOe 00ydeHue 1 0 0

130 AHaNM3 TaHHBIX C IOMOIIBIO AJIEKTPOHHBIX TaOIHUIT 1 0 0

131 AHanM3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIHUI] 1 0 0

132 [TpakTiueckast pabota o Teme "AHanN3 TaHHBIX C 1 0 1
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

133 [Toctpoenue rpadukoB pynkmmii. [IpakTudeckas | 0 0.5

pabora o Teme "HarnsgHoe npeacTaBieHue
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PE3yJIbTaTOB CTATUCTUYECKON 00paOOTKH JTaHHBIX B
BUJIE IarpaMM CPEJICTBAMH PEIaKTOpa IEKTPOHHBIX
Tabnuir"

Jlunuu tpenna. [lpaktuueckas padota o reme

134
"I[Tog6op nMuHUKM TpeHa, MPOTHO3UPOBaHKE"

0.5

[Tox6op mapamerpa. [IpakTudeckas padora o Teme
135 "YucieHHoe pelleHre YpaBHEHUH ¢ TIOMOIIbIO
noabopa mapamerpa'

0.5

OnruMu3anus Kak MOMCK HAWJIY4IIero peieHus B
136 3a/IaHHBIX ycnoBusx. [IpakTuyeckas pabora 1o Teme
"PermeHune 3a1a4 ONTHUMHU3AINNA C TTOMOIIBIO

AIIEKTPOHHBIX TAOIHIT"

0.5

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5
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11 KJIACC

KoaudecTBO 9acoB

KonTtp DJIeKTPOHHBIE
Ne 0JIbHBI uudgponbie
n/n Tema ypoka Bcero Tpakriecikue oOpa3oBaTe/ibHbIE
padort padoTeI pecypcbl
bl
KonnyecTBo nHbOpMaLIHH 1 0 0
AJTOpUTMBI CKATHS! TaHHBIX 1 0 0
Anroput™m Xaddmana 1 0 0
4 [IpakTuueckas padbora no teme "CkaTue 1aHHBIX C 1 0 1
oMotk anroputma Xahdmana"
5 Anroputm LZW 1 0 0
ANTOPUTMBI CKaTHs JAHHBIX C TOTEPSIMH.
6 IIpakTryeckas pabota no Teme "CxkaTHe JaHHBIX C 1 0 0.5
norepsimu (anroputmsl JPEG, MP3)"
CkopocTb nepeauu JaHHBIX 1 0 0
[TomexoycToMUNBBIE KOJIBI 1 0 0
9 [IpakTryeckas pabora o Teme | 0 1
"IlomexoycToitunBbie KOIBI"
Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3aumo/eiictBue. CuCTeMHBIN 3P PeKT. 1 0 0
VYnpasreHnue Kak nH()OpPMalMOHHBIN TpOIECC.
OOpatHas CBsI3b
11 Mojaenu 1 MOJIETUPOBaHKE 1 0 0
12 I'padsr 1 0 0
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13
14

Pemenue 3amau ¢ momoisto rpadoB

JepeBbs

15

16

OCHOBBI TEOPUH UTP

[IpakTrueckas padota mo teme "llonck
BBIUTPBIIIHON CTPATETUH B UT'PE C MOJTHOM
nHpopMmanuen"

17

18

19

CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA
[IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEIIEKTa"

dopmManusanus NOHATHA aropurMa. MamuHa

TrroprHra Kak yHUBEpCallbHAsI MOJEb
Bbiunciiennit. Tesuc Yépua—Twrropunra

20

[IpakTuueckas padora no teme "CocraBieHue
IIPOCTOM MPOrpaMMBbl J1JIsl MaliuHbl ThiopuHra”

21
22

Mamwuna Ilocta

Hopwmanshsie anropudmel Mapkosa

23

24

AJropuTMHUYECKH Hepa3pelnMble 3aauu. 3agada
octaHoBa. HeBO3MOKHOCTh aBTOMATHYECKOM
OTJIa/IKU IPOTpamMm

CH0XHOCTh BBEIYHCIICHUN

25

[Tonck mpoCTHIX YKCEIN B 3aJaHHOM JTHAITa30HE C
MTOMOIIIFIO AITOPUTMA «PENIeTo DpaTocheHar

26

27

[IpakTuueckas pabota mo Teme "Tlonck mpocThIx
qycell B 3aJaHHOM quanasone”

MHoropa3psiiHbI€ 1IeJIble YHClia, 33/1a4H JJIMHHON
apudmeTuKu
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28

29

30

[IpakTrueckas padota o Teme "Peanuzamms
BBIUYHCIIEHUI ¢ MHOTOpa3psaIHbIMU yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
otoOpakenus ). Xom-tabaunbl. [locrpoerue
asi(haBUTHO-9AaCTOTHOTO CIIOBApPs JIJIS 3aIaHHOTO
TEeKCTa

[IpakTuueckas padbora no teme "Iloctpoenue

an(aBUTHO-4aCTOTHOTO CJIOBAPS IS 33JJaHHOTO
Tekcra"

31

AHanu3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Beizenenue nocienoBaTesbHOCTEH 110 MA0I0HY.
PeryisapHble BelpakeHns. YacTOTHBIN aHANIN3

32

33

[IpakTuueckas padbota no Teme "AHajin3 TEKCTa Ha
€CTECTBEHHOM sI3bIKe"

Creku. AHanu3 IMPaBUJIBHOCTHU CKOOOYHOTO
BBIPpAXKCHUSA

34

Brruncnenue apupMeTHieckoro BhIpaxeHus,
3aMMCaHHOTO B MOCTGUKCHOMN (opme

35

36

37

[IpakTuueckas pabota o Teme "Brrancienue
apI/ICbMeTI/I‘-IeCKOFO BBIPpaXXCHUA, 3alIMCAHHOT'O B
noctduxcHoi Gopme"”

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpPaHEHUs JaHHBIX

[IpakTnueckas pabora no teme "Mcnonb3oBanue
ouepenu"

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIBIO
CCBUTOYHBIX CTPYKTYp. /[[BonuHbIe (OMHApHBIC)
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39

nepeBbsi. [locTpoenue nepesa s 3a1aHHOTO
apu(PMETHUUECKOTO BBIPAKCHHUS

[IpakTrueckas padota o Teme "Mcnosb3oBaHue

JIepEBbEB ISl BBIYUCIICHUS apUPMETUUECKUX
BbIpaKeHU1"

40

[IpakTuyeckas padora no Teme "Vcnonp3oBanne
JIEPEBBEB ISl BRIYUCIICHUS apU(METHYECKIX
BbIpaKeHU"

41

42

43

44

PexypcuBHBIE anTopuTMBI 00X0/a AEpeBa.
Hcnonbp3oBanue cTeka v ouepean it 00xoaa
JepeBa

PexypcuBHbIe anropuTMbl 00X0/a JepeBa.
Hcnonb3oBanue cTeka v ouepeau i 00xoaa
nepeBa

Anroputmsl Ha Tpadax. [loctpoenue
MHUHUMAaJIbHOI'O OCTOBHOTO JIEpEBa B3BELIEHHOTO
CBSI3HOT'O HEOPHUEHTUPOBAHHOTO rpada

O6xo0x rpada B riyouny. O0xon rpada B IUPUHY

45

46

O6xox rpada B rmyouny. O6xon rpada B HIMPUHY

KonuyecTBo pa3nuyHbIX MyTeil MeX1y BepIIMHAMU
OPUEHTHUPOBAHHOT'O AlIMKIMYECKOTro rpada

47

48

KonnuecTBo pa3MuHbIX IMyTEH MEXAY BEpIIMHAMU
OPHEHTUPOBAHHOI'O ALIMKINYECKOro rpada

Anroputm JlefikcTpsl.

49

[IpakTuueckas pabora no teme "Bpruncienue
JUITMHBI KpaTyaiIlero myTu Mexay BeplLInHAMU
rpada (anroput™m JleiikcTpor)”
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50

51

[IpakTrueckas padota o Teme "Brrunciienue
JUTMHBI KpaTyalIIero myTy MeX,1y BEpIIMHAMUI
rpada (anroputm Jelikctpsr)"

Anroputm @rnoitga—Y opiania

52

321[[3.‘11/1, peracMbIC C MIOMOIIBIO AMHAMHWYCCKOI'O
ImporpaMMHupOBaHuA: BBIYUCICHUC PCKYPCUBHBIX

byHKIUH

53

54

55

3ajauu, pemaemMble ¢ IOMOIIBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIYMCIEHUE PEKYPCUBHBIX
byHKIUH

IIpakTryeckas padora no Teme "Boruncienue
PEKYPCUBHBIX (DYHKIUH C TOMOIIBIO
JUHAMHYECKOI0 IporpaMMupoBaHus"

33,[[8.‘11/1, pemacMbIC C TIOMOIIBO THHAMUYCCKOTO

InporpaMMHupOBaHUuA: MOACYET KOJIMYECTBA
BapHUaHTOB

56

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIBIO
JUHAMHYECKOTO porpaMMHUpoBaHus"

57

58

59

[TpakTrueckas padota mo teme "llomcuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIBIO
JUHAMHAYECKOTr0 MPOrpaMMHpPOBaHus"

321,[[3.‘-11/1, pemacMbIC C TOMOIIBKO NTUHAMNYCCKOTO
ImporpaMMHUpOBaHMsA: 3aJa4 OIITUMU3 AN

[ToHaTne 0 mapaaurmMax nNporpaMMHpPOBAHUS.
O0630p A3BIKOB MPOTrPAMMHUPOBAHUS

60

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
POrpaMMHUPOBAHUHT
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61 O0BexThI U Ki1acchl. CBOICTBAa U METOALI OOBEKTOB 0

62 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 0

63 OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3 0

64 [IpakTrueckas padota o Teme "Mcnosb3oBanue 1
TFOTOBBIX KJIACCOB B Mporpamme"

65 PazpaboTtka nmporpamm Ha OCHOBE OOBEKTHO- 0
OPHEHTHUPOBAHHOTO ITOAX0/1a

66 Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO- 0
OpPUEHTHPOBAHHOTO MOAX0/1a

67 [IpakTuueckas padota "Pa3paboTka nmpocToii |
MIPOrpaMMBbI ¢ UCIOJIb30BaHNEM KJIaccoB"
Wukancymsuus. [Ipaktudeckas padoTa 1o reme

68 "Pa3paboTka kinacca, UCIOIB3YIOIIETO 0.5
WHKATCyJsuo"

69 HacnenoBanue. Iloaumopdusm 0

70 Hacnenosanue. [lonumopduszm 0

71 [IpaxTnueckas pabora no teme "PazpaboTka |
repapxuu KJiaccoB"

7 Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM. 0
ITpoexTrpoBanue nHTEpPeiica monabp30BaTeNs

73 [IpoexkTupoBanue nuTepdeiica moab3oBaTess 0

74 Vcnonp30BaHue TOTOBBIX YIPABISIEMbIX JIEMEHTOB 0
U1l IOCTPOEHUsI MHTEepderica

75 Vcnonb30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB 0
U1l IOCTPOEHUsI HHTEepderica

76 [IpakTrueckas padota o Teme "Pa3paboTka |

nporpammsl ¢ rpadudeckum uaTepdeiicom”
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77 N3ydeHue BTOPOTo A3bIKa MPOrpaMMHUPOBAHUS 0

78 N3yuenne BTOPOro s13b1Ka NpOrpaMMUPOBAHUS 0

79 Dranbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO 0
MO/IETTUPOBAHUS
JluckpeTusainus npu MaTeMaTu4ecKoM

80 MOJICTTMPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB. 0
MonenpoBaHue IBHKEHUS
Jluckperusanus Npu MaTeMaTu4eCKOM

81 MO/JICTTUPOBAHUH HEMIPEPHIBHBIX MTPOIIECCOB. 0
MonenpoBaHue IBHKEHUS

2 [IpakTnueckas pabora no teme "MojenupoBaHue |
IBIOKeHnA"
MonenupoBaHue OMOIIOTUYECKUX CUCTEM.

83 [IpakTruyeckas padora o Teme "MonenupoBanue 0.5
OMOJIOTUYECKNX cucTeM"

84 MaremaTuuecknue MOJIENH B dKOHOMHUKE. 0
BrruncnurenbHble 5KCIEPUMEHTHI ¢ MOJIEISIMU

85 MatemaTuueckrue MOJIeH B SKOHOMHUKE. 0
BoruncnuTenbHble SKCIIEPUMEHTBI C MOJEIISIMU
BepositnocTabie Monienu. [IpakTudeckas pabora mo

86 Teme "MMUTalIMOHHOE MOJICIIMPOBAHUE C TIOMOUIBIO 0.5
Metos1a Monrte-Kapio"

87 KomMmproTepHOe MOIEIMPOBAaHUE CUCTEM 0
yIpaBICHUS

28 KomnbrotepHoe MoienrpoBaHie CUCTEM 0
yIpaBiIeHUs

89 O06paboTka pe3yabTaToOB dKCIIEPUMEHTA 0
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90
91

O06paboTka pe3yabTaTOB dKCIIEPUMEHTA

TabnuaHbIe (pensinOHHbBIE) 0a3bl TaHHBIX

92

93

94

ITouck, coprupoBKa U GUIBTPALUS TaHHBIX.
3anpocsl Ha BEIOOPKY JTaHHBIX. 3aMpOCHI C
napaMmerpamu. BelaucisieMsle 1osis B 3apocax

[IpakTrueckas padota nmo Teme "Pabora ¢ TOTOBOM
0a30i1 maHHBIX"
MuoroTabianunsie 0a3bl JaHHBIX. THIIBL CBSA3EH

Mexy TabiauiaMu. BaemHwuii kiatou. LlenoctHoCTh
0a3bl JaHHBIX

95

96

[IpakTryeckas padora o Teme "Pazpaborka
MHOTroTa0IMYHO 0a3b! JaHHBIX"

3anpoc1,1 K MHOTOTa0JIMYHEIM Oa3aM JaHHBIX

97

[TpakTueckas padota mo Teme "3anpockl K
MHOTOTa0IMYHON 0a3e MaHHBIX"

98

99

S3pIk ynipaBnenus qaaasiMu SQL

[IpakTuueckas pabota o Teme "YmpapieHue
JaHHBIMH C TIOMOIIBIO si3pIKa SQL"

100

101

102

Hepensinmonusle 6a3bl JAHHBIX. DKCIIEPTHBIE
CUCTEMBbI

WHTepHET-NIPpUIIOKEHUS

[TonsiTHE O CEpBEPHOM M KIMEHTCKOW YacTAX CauTa.

TexHoa0rusa «KINESHT — CCPBCP», €€ JOCTOMHCTBA
1 HCEOAOCTAaTKHU

103

104

OcuoBsbl a36ika HTML

[Ipaktuyeckas padora no Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIBI"
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105 OcHoBbl si3p1ka HTML 0

106 OcHoBbl s13p1ka HTML 0
[IpakTrueckas padota o teme "Co3nanue BeO-

107 CTpaHULIbl, BKJIIOYAIOLIEH MyIbTUMEIUNHBIE 1
00BEKTHI (PHUCYHKH, 3BYKOBBIC IaHHBIE, BUJIE0)"

108 OcHoBbI KackaaHbIX TabauI ctuiei (CSS) 0

109 [TpakTuueckas padbora mo Teme "OdopMicHue |
CTpPaHULbI C TOMOUIbIO KACKaJHBIX TaOIuUI] cTUiei"

110 Cuenapuu Ha si3bike JavaScript 0

111 Cuenapun Ha s13b1Kke JavaScript 0

112 ®opmebl Ha BeO-CTpaHHIIE 0

113 [IpakTuueckas pabota no teme "O6padoTka 1
JTaHHBIX GpopM"

114 Pazmernienue Be6-caiiToB. Yciyra XOCTHHTA. 0
3arpyska (¢aiioB Ha caT
KanpupoBanue. VcnipaBnenue nepcreKkTUBEI.

115 I'ucrorpamma. Koppeknust ypoBHEH, KOPPEKLUS 0
uBera. O0ecrBeUMBaHUE IBETHBIX U300payKEHUI
KanpupoBanue. VcnipaBnenue nepcreKkTUBEI.

116 I'mcrorpamma. Koppekuus ypoBHEH, KOppeKLUs 0
nBeta. ObecrBeYrBaHUE IBETHBIX U300pakKeHUH
Brox nzo0pakeHuit ¢ HCTIOIb30BaHUEM PA3THIHBIX

117 ¢ poBeIX ycrpoicTB. [IpakTrueckas padota mo 0.5
teme "OOpaboTka 1udpoBsIx GoTorpaduit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.

118 [IpakTrueckas padota mo Teme "PeTyimb nudpoBbIx 0.5

dbororpadumii"

38



MHorocnoiHbie n300pakeHus. TeKCTOBBIE CIIOM.

119 Macka cnosi. Kananel. CoxpaneHue BbII€JICHHON 0
obnactu
MHorocnoiHbie n300pakeHus. TEKCTOBBIE CIIOM.

120 Macka cnosi. Kanansl. CoxpaHeHue BbIICTICHHON 0
obnactu

121 [IpakTuueckas padota no reme "MHOTOCIOWHbBIE |
n3o0paxeHus"
[ToaroroBka uitocTpaluii Ay Be0-CalToB.

122 [IpakTuueckas padbota no Teme "AHUMUPOBAaHHBIE 0.5
n3o0paxkeHus"

123 Bekrophas rpaduka. Bekropuzamus pacTpoBbIx 0
M300paXKeHUIA

124 [TpakTryeckas pabota no Teme "BekrtopHas |
rpaduka"

125 [IpuHIMIBI TOCTPOEHUS U peAaKTUPOBAHUS 0
TPEXMEPHBIX MOJenei

126 [IpakTryeckas padora no Teme "CozaaHue IpOCThIX |
TpEXMEPHBIX Mozenein"”

127 [Ipaktryeckas padora no Teme "CozaaHue IpoCThIX |
TpEXMEpHBIX Mozenei"”

128 Cerounsle Mogenu. Marepuaisl 0

129 Cerounble Moaenu. Marepuasl 0

130 [IpakTnueckas pabora no teme "CeTouHble 1
monaenn"

131 IIpakTruyeckas padora no Teme "CeTouHble |

monaenun"
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132 MoaenupoBaHre UICTOYHUKOB ocBenieHus. Kamepol 1 0 0
133 [TpakTuueckas pabora no teme "Pennepunr” 1 0 1
134 [IpakTrueckas padota o treme "Penaepunr" 1 0 1
135 AnuTuBHBIE TeXHOJO0THH (3D-puHTEpHI) 1 0 0
136 [TonsaTue o BI:IpTyaJILHOﬁ peanbHOCTH U | 0 0
JOTIOJTHEHHOM pealbHOCTH
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 4 42.5
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