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IToscHUTEABPHAA 3aTIMCKA

[Iporpamma 1o umu@OpMaTHKe (YrAYOACHHBI YpPOBEHb) HA YPOBHE CPEAHEIO OOIIErO
oOpasoBaHus paspaboraHa HA OCHOBE TPEOOBAHMI K PE3YABTATAM OCBOEHHSA OCHOBHOIT
00pa30BATEABHON IIPOrPAMMEBL CPEAHETO 00IIero obpaszosanus, npeacrabacHabx B PI'OC COO, a
TaKKe peAepaAbHOH paboYel IPOrpaMMBbI BOCIIHTAHEA.

[Nporpamma o nadOpMATHKE AAET IIPEACTABACHHE O IIEAfX, OOIIEH CTPATETHH OOYICHHUS,
BOCIIUTAHHA W Pa3BUTHA OOyYarOIIMXCA CpeAcTBaMu ydeOHoro upeamera «Mudopmarnkay Ha
JTAYOAEHHOM YPOBHE, YCTAHABAIBAET 00A3aTEABHOE IIPEAMETHOE COACPKAHUE, IIPEAYCMATPHBACT ETO
CTPYKTYPHPOBAHHE ITO PA3AEAAM U TEMAM KypCa, OIIPEACASCT PACIIPEACACHHE €TI0 IO KAACCaM (ToAaM
H3yYeHHA), AAET IIPUMEPHOE PACIPEACACHIE YIECOHBIX YACOB IO TEMATHYECKHM PA3ACAAM Kypca U
PEKOMEHAYEMYIO (IIPUMEPHYIO) ITOCAEAOBATEABHOCTb HX H3YYCHHA C YIETOM MEKIPEAMETHBIX H
BHYTPHIIPECAMETHBIX ~ CBf3CH, AOTHKM y9eOHOrO  IIPOIECCA, BO3PACTHBIX  OCOOCHHOCTEH
OOYYAFOIITHXCH.

[lporpamma 1o  mHQOpPMATHKE  ONIPEACAAECT KOAHMYECTBEHHBIE U KAYECTBEHHBIC
XAPAKTEPUCTUKH YICOHOIO MATEPHAAA AAfl KAKAOLO TIOAA HU3YYICHHA, B TOM HUHCAC AAA
COACP/KATEABHOIO  HAIIOAHEHHS Pa3HOIO BHAA KOHTPOAA  (IPOMEKYTOYHOH — aTTECTAIIIN
OOYYATOIIHXCA, BCEPOCCHICKAX IIPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM HTOTOBOHM ATTECTALINN).
[Iporpamma 1o mHPOPMATHKE ABAAETCA OCHOBOM AASl COCTABAECHHUSA ABTOPCKHUX YIEOHBIX IIPOIPAMM U
YVIEOHUKOB, IIOYPOYHOIO IAAHUPOBAHUA KypCa YUUTEACM.

HMudopmaruka B cpeAHeM 0OITIIeM OOPa3OBAaHUH OTPAKACT:

° CYIIHOCTDb I/IHq)OpMaTI/IKI/I KaK Hay‘IHOfI AUCITHUITATTHDI, I/ISY‘IaIOLL[CfI SaKOHOMepHOCTI/I
OPOTEKAHUSA M BO3MOXHOCTH aBTOMATH3AITNH I/IH(i)OpMaL[I/IOHHbIX IIpOIECCOB B PA3SAHMYIHBIX

CHCTEMAX;

° OCHOBHBIE 0DAACTH HpI/IMCHCHI/IH I/IHCpOpMaTI/IKI/I, Hp €XKAE BCEro I/IHCpOpMaL[I/IOHHbIC

TCXHOAOI'HU, ynpaBACHI/IC 1 COONMAABHYIO C(i)epy;

®  MEKAUCITHIAMHAPHBIN XapakTep HHMOPMATHKH 1 HH(MOPMAIIMOHHON ACATEABHOCTH.
Kypc wunabOpMaTHKE AAf  YPOBHA CPEAHErO OOINErO OOpPa3OBaHUA — ABAACTCH
3aBEPIIAIOIIUM 3TAallOM HEIPEPBIBHOM ITOATOTOBKH OOYYarOIMUXCA B 00AACTH HH(OPMATHKH H
MHAOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOAOTHIH, OIHPAeTCA Ha  COACP/KAHHE  Kypca
nH(GOPMATHKH YPOBHA OCHOBHOIO OOINEro OOpa3OBaHUA U OIBIT IIOCTOAHHOIO IIPHUMEHEHHS
nHAOPMAIINOHHO-KOMMYHHUKAITHOHHBIX ~ TEXHOAOIHH,  A2€T  TEOPETUYECKOE  OCMBICACHUE,
HHTEPIPETAITUIO H OOODIIEHHIE HTOIO OIIBITA.
Pesyaprater  yrayoaéuuoro ypoBHA wusydeHus ydeOnoro mpeamera «Mudopmarmkay
OPHUEHTHPOBAHBI HA IIOAYYCHHE KOMIICTEHTHOCTEH AAA IIOCACAYIOIIEH IIPO(ECCHOHAABHOIT
ACATEABHOCTH KaK B PaMKaX AAHHOMI IIPEAMETHOM OOAACTH, TAK U B CMEKHBIX C Hel obaacTax. OHu
BKAIOYAIOT B ceOs:
®  OBAAACHHE KAFOYCBBIMH ITOHATHAMH H 3aKOHOMEPHOCTAMH, Ha KOTOPBIX CTPOHTCA AaHHAafd
IIpEAMETHAA OOAACTh, PACIO3HABAHUE COOTBETCTBYIOINNX UM IIPH3HAKOB M B3aUMOCBA3CH,
CIIOCOOHOCTb ACMOHCTPHUPOBATH PA3AUYHEIC TIOAXOABI K H3YUEHUIO ABACHUI, XaPAKTCPHBIX AAA
HU3y9aeMOI IIPEAMETHOIT 00AACTH;

®  yMEHHE peIIaTh THIIOBBIE IIPAKTHYECKHE W TEOPETHYECKHE 3aAAYH, XaAPAKTEPHBIC AAS
HCIIOAB30BAHUA METOAOB U HHCTPYMEHTAPHA AAHHON IIPEAMETHON OOAACTH;

®  HAaAWYHNE IIPEACTABACHHI O AAHHOM IIPEAMETHOH OOAACTH Kak IIEAOCTHOH TEOPHH

(COBOKYITHOCTH TE€OPHIT), OCHOBHBIX CBA3AX CO CMEKHBIMI OOAACTAMH 3HAHHH.



B  pamkax  yrayOoaémHOro  ypoBHA ~ m3ydeHHA ~ HH(POPMATHKA  OOECIIEIHBACTCH
LIEACHAIIPABACHHAA ITOATOTOBKA OOYYAFOINHXCA K IIPOAOAMKECHUIO OOpPa3OBAHMA B OPraHU3AIIHAX
11podeCCHOHAABHOTO  OOPAa30BAHMA IO  CIEIHAABHOCTAM, HEIIOCPEACTBEHHO —CBA3AHHBIM  C
nu@pPOBEIMA  TEXHOAOTHAMH, TaKUM KAaK IIPOrpaMMHAA  HHKeHepus, HHQPOPMAINOHHASA
©e30I1aCHOCTD, HH(OPMAIIIMOHHBIE CICTEMBI H TEXHOAOTHH, MOOHMABHBIEC CHCTEMBI H CETH, OOABIIIIIE
AAHHBIE U MAIHHHOE OOYYEHHE, IIPOMBIIIACHHBIN HHTEPHET BEINEH, NCKYCCTBEHHBIN HHTEAACKT,
TEXHOAOTHH  OCCIIPOBOAHOW  CBA3H, POOOTOTEXHHUKA, KBAHTOBBIC TEXHOAOTMH, CHCTECMBI
PACIIPEAECACHHOTO PeecTpa, TEXHOAOTMH BUPTYAABHOI U AOIIOAHCHHOM PEAABHOCTEH.

OcHoBHas 1eAp usydeHus ygeOHoro npeamera «Mudopmarnkay Ha yrAyOAEHHOM ypOBHE
CpPEAHEro O0IImero oOpasoBaHHA — OOECIEYECHHUE AAABHEHIIETO pPasBUTHA HHAOPMAITHOHHBIX
KOMIICTCHIIUI ~OOYYaroOIIerocs, €ro TIOTOBHOCTH K JKH3HH B VCAOBHAX Pa3BUBAOIICIOCH
nH(GOPMALIMOHHOTO ODIIECTBA U BO3PACTAIOIICH KOHKYPEHIINN HA PBIHKE TPyAa. B cBfA3u c otmm

nsyuenne nadopmarukn B 10-11 kraccax AOAKHO 0OecIIeunTh:

o C(i)OpMI/IpOBaHHOCTb MHpOBOSSpCHI/IH, OCHOBAHHOI'O Ha IIOHMMAaHHMH pOAI/I I/IH(pOpMaTI/IKI/I,

I/IHCbOpMaHHOHHbIX 148 KOMMYHI/IKQ.HI/IOHHBIX TEXHOAOTHUU B COBpeMeHHOM O6LT_[CCTBC;

¢  cOPMHPOBAHHOCTH OCHOB AOTHYECKOTO U AATOPUTMIYECKOTO MBIIIIACHIS;

¢  chOPMHPOBAHHOCTD YMEHUN pPa3AHdIaTh (DAKTHI M OLICHKH, CPABHHUBATH OLICHOYHBIC BBIBOAEL,
BUACTD HX CBA3b C KPUTEPHUAMH OIEHUBAHHA U CBA3b KPUTEPUEB C OIPEACAEHHONW CHCTEMOM
LIEHHOCTEH, IIPOBEPATH HA AOCTOBEPHOCTb U 0000IIaTh NHMOPMAITHIO;

¢  chOPMHPOBAHHOCTD IPEACTABACHUI O BAHAHUNA HH(MOPMAIIMOHHBIX TEXHOAOIHMH Ha KH3Hb
YeAOBEKA B OOINECTBE, IIOHHMAHHE COIMAABHOIO, 3KOHOMHYECKOIO, IIOAHTHYECKOTIO,
KYABTYPHOIO,  FOPHAHYECKOIO, IIPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAHMIIMHCKOIO U
(PHU3HOAOTHIECKOTO KOHTEKCTOB HH(OPMAIIMOHHEIX TEXHOAOTHUI;

®  I[pUHATHE NPABOBBIX M ITHYECKUX AaCIIEKTOB HH(MOPMAIIMOHHBEIX TEXHOAOIHUH, OCO3HAHHUE
OTBETCTBEHHOCTH AFOACH, BOBAECUEHHBIX B CO3AAHHE U HCHOAB30BAHHE HH(MOPMAIIHOHHBIX
CHCTEM, PaCcIpOCTpaHEHHE HH(POPMAIIIH;

®  CO3AAHUE YCAOBHUH AAfl PA3BUTHUA HABBIKOB YICOHOM, IPOEKTHOM, HAYIHO-UCCACAOBATEABCKON 1
TBOPYECKON ACATEABHOCTH, MOTHBALINN OOYYAOIIIXCA K CAMOPA3BUTHIO.

B coaepianun yuebuoro npeamera «Mudopmarukay BBIACASIOTCA YETBHIPE TEMATHYECKUX
pasaeaa.

Pazaen «ducppoBas rpaMOTHOCTB» ITOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB H
APYTHX 3AEMEHTOB IIM(POBOIO OKPYKEHHA, BKAIOYAA KOMIIBIOTEPHBIE CETH, HCIIOAB3OBAHHIO
CPEACTB OIIEPAIIMOHHON CUCTEMBI, padoTe B cetu VHTepHET I HCIIOAB30BAHUIO HHTEPHET-CEPBUCOB,
MHMOPMAIIMOHHON OE30II1aCHOCTH.

Pazaea «Teopermueckne OCHOBBI HMH(POPMATHKI» BKAIOYAET B CEOSA IOHATHIHBIA
anmapat HH(AOPMATHKH, BOIPOCH KOAHUPOBAHHA HH(MOPMAIIUH, H3MEPEHUA HH(POPMAIIHMOHHOIO
00BbEMA AAHHBIX, OCHOBBI 2AT€OPBEI AOTHKH H KOMITBFOTEPHOI'O MOAEAHPOBAHUA.

Pazaea «AATOPHUTMBI ¥ IPOIPAMMUPOBAHME» HAIIPABACH Ha PA3BUTHE AATOPUTMUIYECKOTO
MBIIIIACHHA, Pa3paOOTKy AATOPHTIMOB U OIEHKY HX CAOKHOCTH, (DOPMHPOBAHHE HABBIKOB
PEAAM3AIINH ITPOTPAMM Ha A3BIKAX IIPOIPAMMHPOBAHIA BEICOKOTO YPOBHS.

Pazaea «MIH(pOpMAIIIOHHEBIE  TEXHOAOTHI» ITOCBAINEH  BOIPOCAM  IIPUMEHEHUA
nH(GOPMALINOHHBIX TEXHOAOTHUI, PEAAM3OBAHHBIX B IIPHKAAAHBIX IIPOIPAMMHBIX IIPOAYKTAX U
MHTEPHET-CEPBUCAX, B TOM UHCAE B 33A2a9YaX aHAAN32 AAHHBIX, HCIIOAB30BAHHIO 0a3 AAQHHBIX U

SACKTPOHHBIX Ta6AI/IL[ AASA PCIIICHUS IIPUKAAAHBIX 32Aa9.



B npuseaéuHOM Aanee coaepikammm yaeOHOro mpeamera «Hudbopmatukay KypcHBOM
BBIACACHBI AOIIOAHUTEABHBIC TEMBI, KOTOPBIE HE BXOAAT B OOfA3aTEABHYIO IIPOTPAMMY OOyYEHUsA, HO
MOTYT OBITH IIPEAAOKEHBI AASl H3YICHHA OTACABHBIM MOTHBHPOBAHHBIM M CIIOCOOHBIM
OOYYAFOIIIMCH.

VIAyOAEHHBIH YPOBEHD HM3yYeHHA HHMOPMATHKH PEKOMEHAYETCA AAfl TEXHOAOTHYECKOIO
1IpopuAs, OPHEHTHPOBAHHOIO HA HHKECHEPHYIO H HH(MOPMAIMOHHYIO CHEPH AEATEABHOCTH.
VrAyOACHHBIH ypOBeHb H3YYCHHA HH(POPMATHKH OOECIIECYHBACT: IIOATOTOBKY OOYYaIOIIIHXCH,
OPHMEHTHPOBAHHBIX HA CIIEIIMAABHOCTH B 00AACTH MH(MOPMALIMOHHBIX TEXHOAOTHH U HEXKCHEPHBIC
CHENHMAABHOCTH, y4YacTHE B IIPOEKTHOH M HMCCAGAOBATEABCKOH AEATEABHOCTH, CBA3AHHOH C
COBPEMEHHBIMU HAIPABACHUAMHU OTPACAH HHQOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOAOTHI,
IIOATOTOBKY K YYaCTHIO B OAHMIIHAAaX U cAade EAMHOrO rocyAapCTBEHHOIO 3K3aMEHA IIO
nHGOpPMATHKE.

[TocAeAOBATEABHOCTD H3YUEHHSA TEM B IIPEACAAX OAHOIO TIOAA OOYYCHHA MOMKET OBITH
M3MEHECHA II0 YCMOTPEHHIO YYHUTEASl IIPH IIOATOTOBKE PpabOYed IIPOrpaMMbl U IIOYPOYIHOIO
IIAAHIPOBAHUA.

OO1mee 9UCAO YaCOB, PEKOMEHAOBAHHBIX AAfl m3ydeHua umH@opMaruku — 272 gaca: B 10

kAacce — 136 gacoB (4 gaca B HeaeArO), B 11 kaacce — 136 gacoB (4 gaca B HEACAIO).

COAEPKAHUME OBYUEHIA
10 KAACC

IHudposas rpamoTHOCTH

TpeOoBaHus TEXHUKH OE30IIACHOCTH U TUTUEHBI IIPU paboTe ¢ KOMIIBIOTEPAMHU B APYTHMHU
KOMIIOHEHTaMU ITUPPOBOIO OKPYHKEHUA.

[IprHImIer pabOTH KOMITBIOTEPOB I KOMITBIOTEPHBIX cucTeM. Apxurekrypa ¢por Hefimana.
ABTOMATHYECKOE BBIITOAHEHHE IIPOrpaMMbl —Hporeccopom. OmneparuBHas, NIOCTOAHHAA U
AOATOBpeMeHHAA HaMATh. OOMEH AAHHBIMH C IIOMOINBIO IIHH. KOHTPOAAEPH BHEIITHUX YCTPOMICTB.
[Tpamoit AOCTYII K TTAMATH.

OCHOBHBIC TEHACHIIIHN Pa3BUTHA KOMIIBIOTEPHBIX TEXHOAOIUH. [TapasAeAbHEIC BBIYHCACHNS.
Msuoronporneccopusie cuctembl. CylepKOMITBIOTEPBL. PacipeAeAEHHBIE BBIYUCAHTEABHBIE CHCTEMBI
1 00paboTKa OOABIINX AAHHBIX. MOOHABHEIE ITI(POBBIE YCTPOICTBA M UX POAb B KOMMYHUKAITHAX.
Berpoennsre kommproTepsr. MUKpOKOHTPOAAEPEL. POOOTH3HPOBAHHEIC IIPOM3BOACTBA.

[Tporpammuoe 0OecIIedeHIE KOMITBIOTEPOB H KOMIIBIOTEPHBIX CHCTEM. BHABI porpaMMuOro
obecriedeHus u uxX HazHaveHue. OCOOEHHOCTH IIPOrPAMMHOIO OOECIIEYEHHUA MOOMABHBIX YCTPOMCTB.
[Tapasaeaproe mporpammuposarue. CucreMHOE HporpammHoe obOecrredeHne. OmeparinoHHbIe
cucteMel. YTuAUTEL ApaiiBepsl yCTpoHcTB. MHCTAAAIINA W AGHHCTAAAANNA IIPOrPAMMHOIO
obecrreyeHuAs.

®aiiroBbie cuctemsl. [IpuHIMIIEL pasMerneHns 1 NMEHOBAHUA (PAHAOB B AOATOBPEMECHHOI
mmamATH. [11abAoHBI AA OntcaHyA rpyIn (ParAOB.

[Tporpammuoe obecriegenue. \UIEH3UPOBAHHUE IIPOIPAMMHOIO OOeCIIedeHNA U II(POBBIX
pecypcos. IlpompuerapHoe u cBOOOAHOE mporpamMmHoe obecredenne. Kommepdeckoe u
HEKOMMEPYECKOE HCIIOAB30BAHUE IIPOIPAMMHOIO oObOecriedeHus U HH(MPOBBIX  PECYPCOB.
OTBETCTBEHHOCTD,  yCTAaHABAMBAEMas  3aKOHOAATEABCTBOM  Poccuiickoii ~ Peaeparmmm 32

HEIIPABOMEPHOEC UCIIOAB3OBAHUC ITPOTPAMMHOTIO obecnieveHus 1 HI/IC];)pOBbIX PpecypcoB.



[TpuHIIIIEL TOCTPOCHUA M AalIapaTHBIE KOMIIOHEHTBI KOMIIBIOTEpHBIX cereil. CereBbre
nporokoast. Cerp Murepuer. Aapecanust B cetu HMureprer. ITporokoast creka TCP/IP. Cucrema
AOMEHHBIX UMEH.

Pasaeaeane IP-cetm Ba moacetrm ¢ momomibro  macok  noacered.  CereBoe
aAMUHHCTpHpoBaHue. [ToAyuenne AAHHBIX O CETEBBIX HACTPOMKAX KoMITbIoTepa. I IpoBepka HaAmaus
CBA3H C y3A0M cetr. OIpeAeACHIE MAPIIPYTA ABIKEHUSA TIAKETOB.

Buasr aesreaproctn B cetn Mutepuer. Cepsucer Murteprera. I'eomndopmarimontse
cuCTeMEL. |'€OAOKAITHOHHBIE CEPBUCH PEAABHOIO BPEMEHH (HAIIPUMEP, AOKAITHA MOOHABHBIX
TeAePOHOB, OIIPEACACHHE 3ATPYKEHHOCTH aBTOMATHCTPAACH), HHTEPHET-TOPrOBAS, OPOHHPOBAHHE
OUAETOB U TOCTUHHIL.

l'ocyaapcTBeHHBIE 9AEKTPOHHBIE CEPBHCH M yCAyrH. COIMAABHBIE CETH — OpPraHU3AIIHA
KOAAEKTUBHOIO B3aHMMOACHCTBHA M OOMeHa AaHHBIMH. CeTeBON STHKET: IPaBHAA IIOBEACHHA B
kuOepripocTpancTe.  [Ipobaema  moaamaHOCTH — mTOAydeHHOI  muoOpMarmn.  OTKpHITHE
00pa3oBaTEABHBIE PECYPCHL

TexHOreHHBIE I 9KOHOMHYECKUE YTPO3bI, CBA3AHHBIE C UCIIOAB30BAHUEM MH(OPMAITHOHHO-
KOMMYHUKAITHOHHBIX TeXHOAOrHH. OBIIIHe IIPOOAEMBI 3aIUThl HHMOPMAIIUN 1 HH(POPMAITHOHHOM
oesomacuoctu. CpeActBa 3amuThl MHAOPMAIIMKM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATHU3MPOBAHHBIX HH(OPMAIIMOHHBIX cucTeMax. [IpaBoBoe obOecrieuenne MHGOOPMAIIMOHHOIT
0e30acHOCTH.

[IpeaoTBparienne HECAHKIMOHUPOBAHHOIO AOCTYIIA K AWYHOH KOH(HAEHITHAABHOMN
naOpMAIINY, XpAaHAINEHCA Ha IIEPCOHAABHOM KOMIIBIOTEPE, MOOHMABHBIX  YCTPOICTBAX.
Bpeaonocnoe nporpammuoe obeciiegeHne u CrrocoObl OOPHOBI ¢ HUM. AHTUBHPYCHBIEC IIPOTPAMMBI.
Opranusarnua Axgnoro apxuba nuodopmanuu. PesepsHoe kommposanue. [lapospmas 3armura
apxuBa.

[Iudposanne pauabx. CoMmerpranbie n HecumMerpuanbie mudpsr. udpsr npocroit

samensl. [udp Hesapsa. Hudp Buxenepa. Aaropurm mudpopanusa RSA.

Teoperudyeckre 0CHOBBI HH(POPMATHKHI

WMudopmanusa, sanpeie u 3Hanud. VE(opMarmonHble IPOIECCH B IIPUPOAE, TEXHUKE K
oOrrecTBe.

HemnpepeBHBIE 1 AHUCKPETHBIC BEAHMYMHBI M CHTHAABL HeoOXOAMMOCTh AMCKpeTH3armu
naOPMALINH, IIPEAHA3HAYECHHON AASl XPAHEHNA, IIEPEAAYH 1 OOPaOOTKU B ITU(PPOBHIX CHCTEMAX.

ApomuHoe KoampoBaHme. PaBHOMEpHEIC M HEPaBHOMEPHBIC KOABL AEKOAMpOBaHIE
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIIBIO HEPaBHOMEPHBIX KOAOB. YcaoBue Pamo. [Tocrpoenme
OAHO3HAYHO AEKOAHPYEMBIX KOAOB C IIOMOIIBIO AepeBa. DAMHHIBI H3MepeHHsA KOAMYECTBA
nudopmanun. AAGaBUTHBIH IOAXOA K OIIEHKE KOAMYECTBA NH(OPMAIIUH.

Cucremer cumcAenns. PasBépHyras 3aHCh IIEABIX H APOOHBIX YHCEA B ITO3UIIMOHHON
cucreme caucAcHusA. CBOMCTBA ITO3UIIMOHHON 3AIIUCH YHUCAQ: KOAUYIECTBO (P B 3AIIUCH, IIPU3HAK
ACAFIMOCTH YHCAQ HAa OCHOBAHHE CHUCTEMBI CUHUCACHHUA. AATOPHTM IIEPEBOAA IIEAOTO dYmcAa u3 P-
WYHOI CHCTEMBI CYHCACHHA B ACCATHYIHYIO. AATOPHTM IIEPEBOAA KOHEYHOU P-maHONi ApoOH B
ACCATHYHYIO. AATOPUTM IIEPEBOAA IIEAOTO UHCAA U3 ACCATUIHON CHCTEMBI CIHCACHHA B P-maHyro.
ITepeBoA  KOHEYHOI — ACCATHYHON  ApoOm B P-mumyro.  ABonmunas, BOCPMEpHYHAA U
IIECTHAALIATCPUYHAA CHCTEMBI CYHCACHHSA, CBA3b MEKAY HUMH. ApndMeTHIECKHE OIepalud B
ITO3UIIMOHHBIX CUCTEMAaX CYHCACHHA. TpomdHas ypaBHOBEIIEHHAA CHCTEMA CIYUCAeHUA. ABOMYIHO-

ACCATHYIHAA CUCTEMA CUYMCACHUA.



Koamposanue texcroB. Koamposka ASCIL.  OamoOaiitaeie  koauposku. CraHpapt
UNICODE. Koawmposka UTF-8. Ompeaeacare wuHMOPMAIHOHHOIO OOBEMA  TEKCTOBBIX
COOOIIEeHHTI.

Koauposanne nsobpakenuii. Orenka HHPOPMALMOHHOIO 00BEMA IrpadpHIECKUX AAHHBIX
IIpU 33AAHHBIX Pa3spelieHnd W TAyOMHE KOAMpoBaHusA IBera. LIBeroBele moaeamn. Bexropnoe
koauposanue. Popmatsr rpacpuyeckux aiiros. Tpéxmepras rpadpuka. PpakraspHas rpacdpuka.

Koanposanue 3Byka. Orenka nHGOPMAIIOHHOTO 00bEMA 3BYKOBBIX AAHHBIX ITPH 3aAAHHBIX
YaCTOTE AUCKPETU3AIINH B Pa3PAAHOCTH KOAUPOBAHHA.

AareOpa Aormku. [lomsrtme BeicKaseiBaHHA. BpickasbBaTeAbHBIE (DOPMBI  (IIPEAUKATEL).
KBaHTOPSHI CyIIIeCTBOBAHNA 1 BCECOOIITHOCTH.

Aormueckne omneparmn. Tabanmer mcruaHOCTH. Aormyeckue BerpaxeHus. Aormdeckue
TOMXKAECTBA. AOKA32TEABCTBO AOTHYECKUAX TOKAECTB C IIOMOIIBIO TAOAHI] HCTHHHOCTH. /\OTHYECKHE
OIIEPAITHH 1 OIEPAITHH HAA MHOKECTBAMHU.

3aKOHBI aATeOpbI AOTHKH. DKBHBAACHTHBIC IIPEOOPA3OBAHHUA AOTHYCCKUX BBIPAKCHHIH.
Aorudgeckue ypaBHEHIA U CUCTEMBI YPABHCHII.

Aormueckne GyHKIUN. 3aBUCHMOCTh KOAHYECTBA BO3MOKHBIX AOTHYECKUX (PYHKITHH OT
KOAMYECTBA apryMeHTOB. [ IOAHBIE CHCTEMBI AOTHYECKUX (DYHKITUIA.

Kanonmaeckne ¢opmbl Aormdeckux BerpakeHuil. COBEpPIIEHHBIC AN3BIOHKTUBHBIC U
KOHBIOHKTHBHBEIE HOPMAABHBEIE (DOPMBI, AATOPUTMBI UX ITOCTPOEHUS 110 TADAUIIE HCTHHHOCTH.

Aormueckne sAeMEHTHI B cocraBe kommbrotepa. Tpurrep. Cymmartop. MHOropaspsaaHbIi
cymmarop. [locrpoenne cxem Ha AOTHYIECKHX AEMEHTAX 110 3aAAHHOMY AOTMYECKOMY BBIPAKEHUIO.
3aImch AOTH9IECKOrO BBIPAKEHUA IO AOTTIECKOH CXEMe.

[IpeacTaBACHHE IIEABIX YHCEA B IAMATH KOMIBIOTEPA. OrpaHIYeHHOCTh AHAIIA30HA YHCEA
IIpA OIPAaHUYCHHUH KOAMYECTBA Ppa3pAAOB. llepermoanenme paspsaHoil cerku. bessmakoBbie u
3HAKOBBIE AAHHBIC. 3HAKOBBIH ONT. ABOHMYHBIN AOIIOAHUTEABHBIH KOA OTPUIIATEABHBIX YHCEA.

[ToGuroBBIe AOrHYeckue orepanud. /\OrudIecKui, apuMETHIECKUH N ITHKAMIECKHH
casurn. [udposarue ¢ MOMOIIBIO IOOUTOBOH omeparunn «uckAarogaroree Ay,

[IpeacTaBAeHIE BEIIECTBEHHBIX YUCEA B ITAMATH KOMIIBIOTEpa. 3HAJAIIasd YACTh U IHOPAAOK
gpcAa. AMAITa30H 3HAYCHHH BEINECTBEHHBIX YHCEA. [IpoOAeMBI XpaHeHUA BEIIECTBEHHBIX UHCEA,
CBA3AHHBIC C OIPAHHYEHUEM KOAHMYECTBA Pa3spAAOB. BelmoAHeHme omeparuii ¢ BEIIECTBEHHBIMHU

YHNCAAMH, HAKOITACHHC OIIMOOK HpI/I BBIYMICACHUMAX.

AATOPHUTMEBI M IPOrPAMMUPOBAHHE

OmnpeaereHne BO3MOMKHBIX PE3YABTATOB PabOTHI IPOCTEHUINNX AATOPHUTMOB YIIPaBACHUA
HCITOAHUTEAAMHI U BBIYICAUTEABHBIX aATOPUTMOB. OIIpeAeACHHE HCXOAHBIX AAHHBIX, IIPH KOTOPHIX
AATOPUTM MOIKET AATh TPEOYEMBIH PE3YABTAT.

Dramel pemreHus 3aAad Ha KoMImbioTepe. FIHCTpyMeHTaABHBIE CPEACTBA: TPAHCAATOP,
OTAAAYHK, IPOMDUAHPOBINUK. KOMIMAAIINA I HHTEPIIPETAIIUA IPOrpaMM. BHpPTyaAbHbIE MAIIIHHBL

WarerpupoBannad cpeaa paspadotku. Meroasr otaaaku mporpamm. Vcroapsosanme
TpacCUpOBOYHEIX TaOAMIL. OTA2AOYHBIH BEIBOA. [lommaropoe BBITOAHEHHE IIPOrpamMMBL ToOdUKkH
ocranoBa. [ IpocMoTp 3HAYEHUIT TIEpEMEHHBIX.

SAseik mporpammuposanusa (Python, Java, C++, C#). Tumsl AaHHBIX: IIEAOYUCACHHBIE,
BEIIIECTBEHHBIC, CUMBOABHEBIE, Aormdeckue. BerBaenma. Caoxublie ycaoBus. LIukabr ¢ ycaoBuem.
kAl o mepeMeHHON. B3amMosameHAEMOCTh PasSAMYIHBIX BHAOB ITMKAOB. VHBapmanT mukaa.

CocraBaenue IIUKAQ C MCIIOAB3OBAHHUEM SleaHGC OHpCACAéHHOFO I/IHBapI/IaHTa IIHKAAQA.



AoxymenTHpoBaHue Iporpamm. FcmoapsoBamme kommeHTapueB. [ToAroToBka ommcaHmsa
IIPOIPAMMBI M HHCTPYKITHH AAA ITOAB3OBATEAS.

AATOPHTIMBI OOPaOOTKH HATYPAABHBIX YHCEA, 3AIMCAHHBEIX B ITO3MIIMOHHBIX CHCTEMAX
CYMCACHUSA: Pa3OMEHNE 3aITICH YUCAA HA OTACABHBIE ITU(PHI, HAXOKACHHE CYMMBI M IIPOU3BEACHHSA
upp, HAXOKACHIE MAKCUMAABHOH (MHHUMAABHOM) I PHL.

HaxoxaeHue Bcex IPOCTBIX YHCEA B 3aAAHHOM AHarrazoHe. IIpeacraBaenme dmcaa B BHAE
HAOOPA IIPOCTBIX COMHOKUTEACH. AATOPUTM OBICTPOIO BO3BEACHHS B CTCIICHB.

O0paboTka AaHHBIX, XpaHAmuxcsa B ¢aiirax. Tekcrossie u ABomuHble (arirbl. PaiiroBEIe
repemenHsle (daiirobbie ykasarean). Urenne us darira. 3amuch B daria.

Pazouenne 3apaunm Ha moaszapaun. loanporpammsr (riporeaypsr u pyHknnm). Pexypcus.
Pekypcusubie 00bextsl (ppakrassr). Pekypcusasie mporeaypsr 1 dyuknnn. FcrmoapsoBarue crexa
AASl OPraHU3AIINH PEKYPCUBHEIX BEI3OBOB.

Hcrroab3oBanme CTaHAAPTHOH OHOAMOTEKH f3bIKa HporpammupoBanus. [loakarouenme
OMOAMOTEK IIOAIIPOTPAMM CTOPOHHHUX IIPOM3BOAHTEACH. MOAYABHBI IPHHIHI ITOCTPOCHUSA
IIPOTPaMM.

UYncaenasie MeTOABL. TodHOe 1M HpHOAMKEHHOE perreHus 3aAadn. UHCACHHBIE METOABI
peIeHHus YPaBHEHHIT: METOA IIepeO0opa, METOA IOAOBHHHOTO AeAeHus. [ [puOAmKEHHOE BEIMICACHHE
AAUH KpPHBBIX. Bbramcaenme maAommaseir puryp ¢ IOMOIIBIO YHCAEHHBIX METOAOB (METOA
IIPAMOYIOABHUKOB, MeTOA Tpanermi). Ilomck maxkcmmyma (MuHEMyMa) QYHKIIUH —OAHOIT
IIEPEMEHHOI METOAOM IIOAOBUHHOIO ACACHU.

O06paboTka CUMBOABHBIX AAHHBIX. BeTpoeHHbIE (DYHKIHH A3BIKA IIPOTPAMMHUPOBAHHUA AAS
00pabOTKN CHMBOABHBIX CTPOK. AATOPUTMBI OOPaOOTKA CHMBOABHBIX CTPOK: IIOACYET KOAMYIECTBA
ITOSIBAGHUI CHMBOAQ B CTPOKE, Pa3OMEHHE CTPOKH Ha CAOBA IIO IIPOOEABHBIM CHMBOAAM, IIOHCK
IIOACTPOKH BHYTPH AAHHOM CTPOKH, 3aME€HA HAHACHHOI IIOACTPOKH Ha APYIYVIO CTPOKY. l'enepartus
BCEX CAOB B HEKOTOPOM aA(paBHTE, YAOBACTBOPSAIOIIUX 3aAAHHBIM orpanmdeHusM. [ Ipeobpasosanmue
YHCAQ B CHMBOABHYIO CTPOKY H OOpPaTHO.

MaccuBbl M IIOCAGAOBATEABHOCTH dYHCEA. BrramcaeHne OOOOIIEHHBIX XapaKTEPHUCTHK
AEMEHTOB MACCHBA HAH YHCAOBOM ITOCAEAOBATEABHOCTH (CYMMBI, IIPOH3BEACHHSA, CPEAHETO
aprMETHIECKOIO, MUHUMAABHOIO U MAKCHUMAaABHOIO 9AEMEHTOB, KOAHYECTBA IACMEHTOB,
VAOBACTBOPSAIOIINX 3aAAHHOMY YCAOBHIO). AMHEHHBII IONCK 3aAAHHOTO 3HAYCHUSA B MACCHUBC.

Copruposka oaAHOMEpHOTO MaccuBa. [ IpocTsie METOABI COPTUPOBKH (METOA ITY3BIPbKA, METOA
BBIOOpPA, COPTUPOBKA BeTaBKamu). COPTUPOBKA CAHAHUEM. BhIcTpas cOpTHpOBKAa MaccHBa (AATOPUTM
QuickSort). ABOMYHBII IOUCK B OTCOPTUPOBAHHOM MACCHBC.

ABymMepHEIC MACCHBBI (MATPHUIIBL). AATOPUTMBI OOPAOOTKH AByMEPHBIX MACCHBOB: 3aIIOAHCHIE
ABYMEPHOTO YHCAOBOIO MAaCCHBA 11O 3aAAHHBIM ITPABUAAM, IIOUCK 9AEMEHTA B AByMEPHOM MACCHBE,
BBIYHCACHHE MAaKCHMyMa (MUHHIMyMa) M CYMMBI 3AEMEHTOB ABYMEPHOIO MACCHBA, IIEPECTAHOBKA

CTPOK 1 CTOA6HOB ABYMEPHOI'O MaCCHBaA.

HNudopmanmoHHbIe TEXHOAOTUHI
Tekcroserit nponeccop. Peaaxruposanue u dopmaruposanue. [Iposepka opdorpadpun n
rpammataka. CpeAcTBa IOUCKA U aBTO3AMEHBI B TEKCTOBOM IIporieccope. FcroapsoBanue CTHACH.
CrpykryprpoBaHHBIe TEKCTOBBIE AOKyMeHTBL (CHOCckm, oraaBaeHme. KoaaektuBHad pabora C
AokyMeHTamH. VIHCTpyMEHTBI perieH3npoBaHMA B TEKCTOBBIX IIporieccopax. OOAAYHBIE CEPBUCHL.
AenroBasg  mepermmcka.  Pedepar. IlpaBmaa murupoBaHHA HMCTOYHHKOB U OpOpMAEHHUA
oubAamorpacdpudeckux ccoiAOK. ODOpMAEHHE CIIECKA AHTEPATYPBL. SGHAKOMCTBO C KOMIIBIOTEPHOI
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BEPCTKOM TekcTa. TexHuuecknme cpeAcTBa BBOAa TekcTa. CIEIMaAn3HpOBaHHBIE CPEACTBA
PEAAKTHPOBAHHUA MATEMATHIECKUX TEKCTOB.

Anaan3 AaHHBIX. OCHOBHBIE 3aA29H aHAAM3A AAHHBIX: IIPOrHO3UPOBAHHE, KAACCH(DUKAIIIA,
KAACTEPU3aIINsA, aHAAU3 OTKAOHEHUI. [TocaeaOBaTEABHOCTD PEIIeHHA 3229 aHAAN3A AAHHBIX: COOP
HCpBH‘IHbIX AAHHDBIX, OYMCTKAa M OIICHKAa Ka4Y€CTBa AAHHBIX, BI)I6OP I/I/I/IAI/I HOCTpOCHI/IC MOACAH,
IIpeOOPa3OBAHNE AAHHBIX, BH3YAAH3AIIUA AAHHBEIX, HHTEPIPETAINSA pPe3yAbTaToB. IIporpammmsre
CPEACTBA M HMHTEPHET-CEPBUCH AAA OOPAOOTKH M IPEACTABACHUSA AAHHBIX. DoAbIme AaHHEBIE.
Marmmaaoe oOydenne. VIHTEAACKTYaABHBIN AHAAM3 AAHHBIX.

AHAAM3 AQHHBIX C IIOMOIINBIO 3AEKTPOHHBIX TAOAMIL Beramcaenme cyMMBI, CpeAHETO
aprMETHIECKOTO,  HAUOOABIIETO  (HAUMEHBIIIEIO)  3HAYCHHA  AHMAIla30HA.  Beramcaenune
KO9(PDUIIMEHTA KOPPEAAINN ABYX PAAOB AaHHBIX. [locTpoeHme CTOAOYATBIX, AHMHEHYATBIX U
KpyroBoIx Amarpamm. [locrpoenue rpacdukos dyukmmit. [ToAGOp AMHHE TpeHAA, peIrneHue 3aAad
IIPOTHO3HPOBAHUIA.

UncAeHHoe pereHue ypaBHEHHH C IIOMOIIBIO ITOAOOpa mapamerpa. OmruMmsanus Kak
ITOMCK HAMAYYIIIEIO PEIICHUSA B 3aAaHHBIX ycAoBusAX. LleaeBast dyrxmms, orpanmaenus. AokaAbHbIE
1 IAOOAABHBIH MHUHHMYMBI IT€A€BOH yHkrmm. Perenne 3aAad ONTHMH3AINNA C ITOMOIIBIO

SAEKTPOHHBIX TAOAHIIL.

11 KAACC

Teopernyeckne 0CHOBBI HH(POPMATHKHI

Teoperndeckne IIOAXOABI K OIIGHKE KOAMYECTBA HHQOPMAIHH. 3aKOH aAAUTHBHOCTH
nudopmanun. Popmyaa Xaprau. Muadopmanua u sepoaraocts. Popmyaa [llennona.

Aaropurmel cxatua AaHHBIX. Asroputm RLE. Aaropmrvm Xadpdmana. Aaropurm LZW.
AATOPHTMBI CKATHA AAHHBIX C ITIOTEPAMH. Y MCHBIIICHUE IAYOUHBI KOAHpPOBaHuA 1BeTa. OCHOBHBIC
naen aaropurmos cxatud JPEG, MP3.

Ckopoctp mepeAadn AAHHBIX. 3aBHCHMOCTb BPEMEHH IIEPEAAYH OT HH(OPMAIIMOHHOIO
00BbEMA AAHHBIX M XaPAKTCPUCTUK KaHAAA CBASH. | [pI<HHBI BOSHHUKHOBEHUA OIIMOOK IIPH IIEpPeAdde
AaHHBIX. KOABI, TO3BOASAFOIIIIE OOHAPY/KUBATD U HCIIPABAATD OIINOKH, BOZHUKAIOIIINE IIPH IIEPEAATC
sausbx. Paccroanne Xommunra. Koauposanwne ¢ nmosropennem ouros. Koasr Xammumra.

Cucremer. KommonenTer cucremsl u ux B3aumoacricteue. Crucremusnii apdexr. Yipapaenune
Kak HHOPMAIIMOHHBIH 1porecc. OOpaTHAA CBA3B.

Moaean u moaeanpoBanue. Llear Mmopeauposanna. COOTBETCTBHE MOACAH MOAEAUPYEMOMY
OOBEKTY HAH IIPOLIECCY, HIEAN MOACAHPOBaHNA. POpMAAN3AIIIA IPUKAAAHBIX 32AAH.

[IpeAcTaBACHHE PE3yABTATOB MOACAHPOBAHISA B BUAC, YAOOHOM AAS BOCIIPHATHSA 9EAOBEKOM.
I'padpuaeckoe mpeACTaBACHHE AAHHBIX (CXEMBI, TAOANIIBL, IPaOUKH).

I'pacbbr. Ocuosueie nouatua. Buas rpados. Onucanne rpadoB € IOMOINBIO MATPHIL
CMEKHOCTH, BECOBBIX MATPHII, CIIICKOB CMEKHOCTH. PerrreHne aATOpUTMITYECKIX 3aAa4, CBA3AHHBIX
¢ aHaAu30M IpadpoB (IIOCTPOCHUE OITHMAABHOIO IIyTH MEMKAY BEPIIHHAMH rpada, OIpEeACACHIE
KOAMYECTBA PA3AHYHBIX IIYTEIH MEKAY BEPIIMHAMI OPHEHTHPOBAHHOIO AIIUMKAIMYECKOIO rpada).

Aepesps. bunaproe aepeo. AepeBbs momcka. Criocobsr obxoaa Aepesa. [IpeacraBaenue
apuMETHIECKUX BBIPAKCHUI B BHAC AcpeBa. AMCKPETHBIE WIPBI ABYX HIPOKOB C ITOAHOI
nudopmanueii. [Tocrpoenne aepepa rmepedopa BapraHTOB, OIICAHUE CTPATEIHH UIPHI B TAOAMIHOM
dopme. BBIUTPHIIIHEIE U IPOUTPHIIITHEIE ITO3UIIH. BEIUTPHIIIIHBIE CTpaTEernu.

CpeactBa uckyccTBeHHOrO mHTEAACKTa. CEPBHUCH MAIIIMHHOIO IIEPEBOAA U PACITO3HABAHUSA
ycraoi peun. Koruurususie cepBuchl. VAeHTrduKanna 1 HOUCK M300paKEHUIT, PACIO3HABAHIC
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A, CamooOydgarormueca CUCTEMBL.  VICKYCCTBEHHBI HMHTEAAEKT B KOMIIBFOTEPHBIX —HIpax.
McrioAp30BaHIE METOAOB HCKYCCTBEHHOIO HHTEAACKTa B OOydarommnx cucremax. lVcrmoaszoBanume
METOAOB UCKYCCTBEHHOIO HHTEAAEKTA B poOoTOoTexHuke. Mureprer semeii. [lepcriekTuser pasBuTus

KOMITBFOTEPHBIX HHTEAAEKTYAABHBIX cucTeM. Hefipornrie cerm.

AATOPHUTMBI M IIPOrPAMMUPOBAHHE

Gopmasuzarusa moHATHA asropurMa. Marrmaa ThIOpHHIa Kak YHHBEPCAABHAS MOAEAD
BeraucAenni. Tesuc Yépua—Trropunra.

Or1reHKa CAOKHOCTH BBIMHUCACHHH. Bpems paborer m 0OBEM HCIOAB3YEMON IIAMATH, WX
3aBHCHMOCTB OT pa3dMepa MCXOAHBIX AAHHBIX. OIlCHKA ACHMIITOTHYECKOH CAOMKHOCTH aATOPHTMOB.
AATOPHTMBI ITOAMHOMHAABHON CAOKHOCTH. [lepebGopmbie asropmrmer. [Ipumeprr pasamaHbIX
AATOPHUTMOB PEIIIEHUA OAHOH 3aAa9H, KOTOPBIE HMEIOT PA3AHYHYIO CAOKHOCTE.

[Towck mpPOCTBIX YHCEA B 3aAAHHOM AHAIIA30HE C IIOMOIIBIO AATOPHTMA «PEILIETO
Dparocdenar.

MuoropaspsAHBIE IIEABIE YHCAQ, 3AAAYH AAMHHOW apUQPMETHKH.

CaoBapu  (accormaTuBHBIE ~MaCCHBBI, OTOOpaxkeHmsA). Xorn-tabamiel [locrpoenue
aAdaBUTHO-9ACTOTHOTO CAOBAPA AASl 3AAAHHOTO TEKCTA.

Crexkn. AHAAH3 IPAaBHABHOCTH CKOOOYHOIO BBIpa)KECHNA. BpramcAeHme apudMeTHIecKoro
BBIPAKEHUS, 3AIICAHHOIO B ITOCTHUKCHOH popme.

Ouepean. McoapsoBanue o9epeAn AAA BPEMEHHOTO XPAHEHUA AAHHBIX.

Aaropurmsl Ha rpadax. IlocTpoeHne MHHHMAABHOTO OCTOBHOTO ACPEBA B3BEIIICHHOIO
CBA3HOIO HEOPHEHTUPOBAHHOIO rpadpa. KoAmdecTBO pasAHYHBIX ITyTel MEKAY BEpPIIMHAMU
OPHUEHTHPOBAHHOIO AIUMKAIYIECKOTO rpada. AATOpHT™M ASHKCTPHEL

Aepebs. Pearmsarus AepeBa € IIOMOIIBIO CCBIAOYHBEIX CTPYKTYp. ABomunbie (OHHAPHBIC)
aepeBps. Iloctpoenne AepeBa AAA 33AAHHOIO apuMETHYECKOIO BeIpaxeHusA. PekypcusHbIC
aATOPUTMBI 00X0A2 AepeBa. Fcroabp3oBaHue cTeka U OUepeAr AAS OOX0AA AEpEBa.

ApHaMIYeCKOEe IIPOIPAMMHPOBAHNE KAK METOA PCIIECHHA 33aAa4  C  COXPAHCHHEM
IIPOMEKYTOYHBIX  PE3YABTATOB. 3apadm,  peIraeMele € IIOMOINBIO  AHMHAMHIYECKOI'O
IIPOTPAMMHUPOBAHHISA: BEIYHCACHIE PEKYPCHBHBIX (DYHKIIUIA, IIOACUET KOAUYIECTBA BAPUAHTOB, 3aAA49N
OIITUMU3 AL,

[Touarne 00 OOBEKTHO-OPHUEHTHPOBAHHOM HporpamMMmupoBann. OOBEKTH M KAACCHL
ColictBa 1 METOABI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAAH3. Pa3spaborka mporpamm Ha
OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTO ITOAXOAA. VIHKaTICy AIITHSA, HACAEAOBAHIE, IIOAUMOP(HU3M.

Cpearr OpicTpoli paspabortku nporpamM. Ilpoexruposanme muTepderica IMOAB30BATEAS.
McrioAb30BaHME TOTOBBIX YIIPABAAEMBIX SAEMEHTOB AAfl IIOCTPOEHUA HHTEP(Erica.

O630p A3BIKOB HpOFpaMMI/IpOBaHI/IH. TTonmsarue o HapaAI/IFMaX HpOFpaMMI/IpOBaHI/IH.

HNudopmanmoHHbIe TEXHOAOTUH

DTarbl KOMIBIOTEPHO-MATEMATHYECKOIO MOACAHPOBAHHA: ITIOCTAHOBKA 3aAaYH, Pa3pabOTKa
MOAEAHM,  TECTUPOBAHHME  MOAEAH, KOMIIBIOTEPHBIM  OKCHEPUMEHT, AHAAU3  PE3YABTATOB
MOAEAMPOBAHUIL.

Auckpermsanua OpH  MAaTEMATHYECKOM MOACAHPOBAHUN  HEIPEPBIBHBIX  IIPOIIECCOB.
Moaeanpopanne AmxeHud. MoAeAnpoBaHIE OHOAOIMYECKHX cHCTeM. MaTemMaTmaeckue MOAEAN B

SKOHOMHKeE. BrruncAnreAbHbBIE SKCIICPHUMCHTBI C MOACAAMIL.



O0paboTKa pe3syAbTATOB KCIIEPUMEHTA. MeTOA HaMMEHBINX KBAAPATOB. OIIEHKA YHCAOBBIX
IIAPAMETPOB  MOACAUPYEMBIX OODBEKTOB M IIPOIECCOB. BoccTaHOBAGHME 3aBUCHMOCTEH 11O
pe3yAbTaTAM 9KCIIEPUMEHTA.

Beposaraoctaeie moaean. Meroasr Monte-Kapao.  ViMurannmonHOe MOAEAHPOBAHHE.
CucremMBr MaCCOBOIO OOCAY/KHUBAHIIA.

TabAndansie (pPEeAAIIHOHHBIE) Oa3Bl AAHHBIX. [2a0AHIIA — IIPEACTABACHHE CBEACHHN 00
OAHOTHUITHBIX OObekTax. [loae, szammch. Karou Tabawmmpr. PaGora ¢ rortoBort 0a30i AAHHBIX.
3amoanenne 6a3bl AaHHBIX. [lomcK, copTupoBKa M (DUABTPAIINA AAHHBIX. 3aIIPOCHL Ha BBIOOPKY
AAHHBIX. 3aIIPOCHL € apaMeTpaMu. Berducasemsle TOAs B 3aIIpOCax.

MuororaOAngHble 0a3bl AAHHBIX. THIIBI CBA3CH MEKAY TaOAHIIAMU. BHemrHuii karod.
LleAoCTHOCTD HA3BI AAHHBIX. 3AIPOCH K MHOTOTAOAMYIHBIM 0a3aM AAHHBIX.

WNurepuer-npusoxennsd. [Tonsarue o ceppepHON U KAMEHTCKOI YacTAX caiita. TexHoAorus
«KAHEHT — cepBepy, eé aocromuctBa u Hepoctatku. Ocuoser fA3bika HTML m kackaAHBIX TaOAMIL
cruaeit (CSS). Cuenapun Ha sA3p1ke JavaScript. PopMel Ha BeO-CTpaHHIIE.

Pasmerienne BeO-caiiToB. Vcayra xoctunra. 3arpyska paffAoB Ha CafiT.

BBoa m300pamxeHunii ¢ HCIIOAB30BAHHEM PA3AHYHBIX IUQPPOBBIX YCTPOHCTB (IIPPOBHIX
doroanmmapaToB U MHKPOCKOIIOB, BHACOKAMEpP, CKAHEPOB U APYrux ycrpoiicts). I'padpuaeckmit
peaaktop. Paspemenne. Kaapnposannme. Vcnpasaennme mepcrextusel. I'mcrorpammva. Koppexrus
ypoBHEH, koppekimus Iera. OOecrBednBaHHe IBETHBIX H300paxkeHmit. Perymm. Pabora c
obaactamu. PUABTPEL

Mmuorocaotiasie  nzoOpaxkenus. TekcroBele caom. Macka caos. Kamaaer. Coxpanenne
BBIACAECHHOM 00AacTH. [ToATOTOBKA HAAFOCTpAIINIT AAA BEO-CATOB. AHUMUPOBAHHBIE H300PAKEHHIA.

Bexropnas rpaduka. Ilpumuruser. Vsmenenue mopsska sAeMeHTOB. BripaBHHBaHUE,
pacupeaeaerue. I'pymmmposka. Kpmsere. ®Popmater  BeKTOpHBIX  puCyHKOB. Vicmoapsosanme
KOHTYpOB. Bexropusarus pacTpoBbIX H300parKeHUI.

[IpuHIAITEL IOCTPOEHUA U PEAAKTHPOBAHUA TPEXMEPHBIX MOAEACH. CEeTOUHBIE MOAEAH.
Marepuaasl. MoaeAupoBaHue HCTOYHHUKOB OcBereHns. Kameper. Aaamrusaere texaoaornn (3D-

npuHTepsl). [ToHATHE O BUPTYaABHON PEAABHOCTH UM AOITOAHEHHOM PEaABHOCTH.
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[MAAHUPYEMBIE PE3VABTATBI OCBOEHUA [TPOI'PAMMEI 1O
MH®OPMATUKE (VIAYBAEHHBIN VPOBEHB) HA VPOBHE CPEAHET'O OBIIEI'O
OBPA3OBAHIA

AMUYHOCTHBIE PE3YABTATBI
AMYHOCTHBIE ~ PE3YABTATHI OTPAXKAIOT TOTOBHOCTH M  CIOCOOHOCTD — OOYYarOIIHXCH
PYKOBOACTBOBATBCA CPOPMUPOBAHHOM BHYTPEHHEH ITO3UINEH AMYHOCTH, CHCTEMON IIEHHOCTHBIX
OPMEHTALINH, TO3UTHBHBIX BHYTPCHHUX YOCKACHHI, COOTBETCTBYIOIINX TPAAULIMOHHBIM IIEHHOCTAM
POCCHIICKOro OOIIECTBA, PACIIMPEHUE KU3HEHHOIO OIBITA U OIIBITA ACATEABHOCTH B IIPOIIECCE
PCAAHMBALIMK  CPEACTBAMH ~ YYEOHOIO IIPEAMETAa OCHOBHBIX HAIIPABACHHH  BOCIIHTATEABHOI
ACATEABHOCTH.
B pesyaprarte msydenwms uH@OPMATHKH HAa YPOBHE CPEAHEIO OOINEro OOpa3soBaHUA Y
obydarorrerocs 6yAyT c)OPMUPOBAHBI CACAYIOIIIHE AHMIHOCTHBIC PE3YABTATHL:
1) rpa>kAaHCKOrO BOCIIMTAHUA:
®  OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U OOA3AHHOCTEH, YBAsKCHIE 3aKOHA H IIPABOIIOPAAKA,
COOAIOAEHHE OCHOBOITOAATAIOIIUX HOPM HMH(MOPMAIIMOHHOIO IIpaBa M HH(OPMAIINMOHHON
OesomacHOCTH;
® TOTOBHOCTH IIPOTHBOCTOSITH HACOAOTHH 9KCTPEMH3Ma, HAIMOHAAM3MaA, KCeHOMOOHH,
AUCKPUMUHAIIMH I10 COI[HAABHBEIM, PEAUTHO3HBIM, PACOBBIM, HAI[HOHAABHBIM IIPU3HAKAM B
BHPTYaABHOM IIPOCTPAHCTBE;
2) maTPUOTUYECKOI0 BOCIIUTAHIA:
® IICHHOCTHOEC OTHOIICHHE K HCTOPHYCCKOMY HACACAHIO, AOCTIDKCHHAM Poccnm B Hayke,
HCKyCCTBE, TEXHOAOTHAX, IIOHUMAHNC 3HAYCHHA HH(MOPMATUKK KAK HAYKA B IKH3HH
COBPEMEHHOTO OOIIECTBA;
3) AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHHU:
¢  chOPMHPOBAHHOCTD HPABCTBEHHOIO CO3HAHMSA, ITHYECKOTO ITOBEACHNS;
®  CIIOCOOHOCTH OIICHHMBATH CHUTYAIIMIO U IIPHHUMATH OCO3HAHHBIE PEIICHNA, OPUEHTUPYACh Ha
MOpPaABHO-HPABCTBCHHbBIE HOPMBI M LIEHHOCTH, B TOM YHCAE B cetu VHTepHET;
4) acTeTHYECKOro BOCHUTAHUA:
®  SCTETHYECKOE OTHOIICHHUE K MUPY, BKAIOYAsS 3CTCTUKY HAYIHOTO U TEXHIYCCKOTO TBOPYECTBA;
®  CIIOCOOHOCTh BOCHPHHHMATH PAa3AMYHBIE BUABI HCKYCCTBA, B TOM YHCAE OCHOBAHHOIO Ha
HCITIOAB3OBAaHMI I/IHCbOpMaHI/IOHHBIX TCXHOAOFI/Iﬁ;
5) pusumueckoro BocnuraHmA:
¢  chOPMHPOBAHHOCTH 3AOPOBOTO U DE30IMACHOIO 0OPas3a KU3HHU, OTBETCTBCHHOIO OTHOIIICHUSA K
CBOEMY 3AOPOBBIO, B TOM YHCAE 32 CIET COOAFOACHUA TPEOOBAHMI OE30ITACHOM KCIIAYATAIIAN
CpeACTB I/IHCpOpMaHI/IOHHbIX %1 KOMMYHI/IKB.L[I/IOHHBIX TCXHOAOI‘I/II;I;
6) TPyAOBOIO BOCIIMTAHHUA:
® TOTOBHOCTH K AKTHBHOH ACATEABHOCTH TEXHOAOTMYECCKOM M COIMAABHON HAIIPABACHHOCTH,
CIOCOOHOCTh ~ MHHUIIMHPOBATH, HAAHHPOBATH U  CAMOCTOATEABHO  BBIIOAHATH  TAKYIO
ACATEABHOCTB;
e unrepec k cdepam 1IPOMECCHOHAABHONW AEATEABHOCTH, CBA3AHHBIM C HH(OPMATHKOMH,
IIPOTPAMMHUPOBAHIEM U HH(POPMAITHOHHBIMHU TEXHOAOTHAMHE, OCHOBAHHBIMU Ha AOCTIKEHUAX
HayKH MH(MOPMATHKA M HAYYHO-TEXHHYECKOIO IIPOIPEcca, YMEHHE COBEPINATH OCO3HAHHBIN

BBIOOP OyAyIIIeH mpodeccun 1 peaAu3OBBIBATE COOCTBEHHBIE KU3HEHHBIE ITAAHBI;
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®  TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BAHHIO U CAMOOOPA30BAHUIO HA IIPOTAKECHUN BCEH KU3HHU,

7) 9KOAOTHYIECKOTO BOCIIUTAHHA:

OCO3HAHHE 'AODAABHOIO XapaKTepa SKOAOTHYECKHUX IIPOOAECM H IIyTEH UX PEIICHUSA, B TOM

YHCAE € YIETOM BO3MOKHOCTEH HH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOAOTHII;

8) meHHOCTH HAyYHOTO TO3HAHUA:

¢  chOpMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHA
HAYKH, AOCTIKEHHUAM HAYYIHO-TEXHHYECKOTO IIPOrPecca M OOINECTBEHHOW IIPAKTHKH, 32 CYET
IIOHUMAHUA POAN  HHQPOPMAIUOHHBIX  PECYPCOB, HH(POPMALMOHHBIX IIPOIECCOB U
MHQOPMAIIMOHHBIX TEXHOAOIUH B YCAOBHAX NHU(MPOBOI TpaHCPOPMAIIMH MHOTUX Ccpep KU3HU
COBPEMEHHOTO OOIIECTBA;

® OCO3HAHHE IIEHHOCTH HAYYHOH AEATEABHOCTH, TOTOBHOCTb OCYILECTBAATH IIPOCKTHYIO H
HCCACAOBATEABCKYIO ACATEABPHOCTh HHAUBHAYAABHO H B IPYIIIIC.

e B mporiecce AOCTHIKEHHA AMYHOCTHBIX PE3YABTATOB OCBOCHHSA IIPOIPAMMBI 110 HH(OPMATHKE Y
OOYYAFOIITHXCA COBEPIIICHCTBYETCA SMOITMOHAABHBIN MHTEAAEKT,
IIPEATIOAATAFOIIHIH CPOPMUPOBAHHOCTb:

®  CaMOPEIYAMPOBAHUSA, BKAFOYAIOIIETO CAMOKOHTPOAD, YMEHHE IPUHUMATh OTBETCTBCHHOCTD 32
CBOE ITOBEACHIE, CIIOCOOHOCTD AAAITHPOBATHCHA K 9MOLIMOHAABHBIM H3MECHCHUAM H IIPOABAATD
IT'HOKOCTB, OBITh OTKPBITHIM HOBOMY;

®  BHYTPCHHCH MOTHBALINH, BKAIOYATOIICH CTPEMACHHIE K AOCTIDKCHHIO IIEAU U YCIIEXY, OIITHMHU3M,
MHHUITIATUBHOCTD, YMEHUE ACHICTBOBATD, HCXOAA U3 CBOUX BO3MOKHOCTEI;

®  SMIIATHH, BKAIOYAIOIIEH CIIOCOOHOCTh IIOHHMATh 3MOITHOHAABHOE COCTOSHHE APYIUX,
VYIHTBIBATH €IO IIPH OCYIIECCTBACHHM KOMMYHHUKAIIUH, CIIOCOOHOCTH K COYyBCTBHIO H
COIIEPEKUBAHHIO;

®  COIMAABHBIX HABBIKOB, BKAIOYAIOIINX CIIOCOOHOCTh BBICTPANBATH OTHOIICHHUA C APYIHMHI

AFOABMU, 3a00THTHCA, IIPOABAATD HHTEPEC U PA3PEIIATh KOH(MAUKTEL

METAITPEAMETHDIE PE3YABTATDI
B pesyabrare maydenma nmHEGOPMATHKH HAa YPOBHE CPEAHErO OOIIEro OOpa3OBaHUA Y
obOyuarorerocss  OyAyT  cOPMHUPOBAHBI ~ METAIIPEAMETHBIE  PE3YABTATHI, OTPAKCHHBIE B
VHUBEPCAABHBIX YVIEOHBIX ACHCTBUAX, 4 HMEHHO — ITO3HABATEABHBIC YHHBEPCAABHBIE YIeOHBIC
ACHCTBUA, KOMMYHHKATHBHbBIE YHUBEPCAABHBIC VUEOHbBIE ACHCTBHA, PEIVAATHBHEIEC VHUBEPCAABHBIC
yaeOHBIC ACHCTBIA, COBMECTHAS ACATEABHOCTB.
ITo3zHaBaTeAbHBIE YHUBEPCAABHBIE YUI€OHBIE ACHCTBUA
1) 6a30BBIE AOTHUECKUE ACHICTBUA:
®  CaMOCTOATEABHO (POPMYyAHPOBATH U AKIYAAHU3HUPOBATH IIPOOAEMY, PACCMATPUBATH €€
BCECTOPOHHE;
®  YCTAaHABAMBATH CYINECTBEHHBIH IIPU3HAK MAM OCHOBAHHUA AAA CPAaBHEHHUSA, KAACCH(PUKAIIUU U
0b00IIEHM;
®  OIIPEACAATH IIEAH ACATEABHOCTH, 3aAABATH IIAPAMETPI U KPUTEPUH UX AOCTHKEHU;
®  BHIMBAATH 3aKOHOMEPHOCTH U IIPOTUBOPEYUNA B PACCMATPUBAEMBIX ABACHHUAK;
®  pa3padarTeIBATh IIAAH PEIICHHA IIPOOAEMBI C YIETOM AHAAM3A HUMEFOIMHUXCA MATEPHAABHBIX I

HCMaTCpI/IaAI)HbIX pecypc0B;
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BHOCHTB KOPPEKTUBEI B ACATEABHOCTb, OIICHUBATh COOTBETCTBHE PE3YABTATOB IIEASAM, OIICHUBATD
PHCKH TIOCAEACTBUN ACATEABHOCTH;
KOOPDAHMHHPOBATh U  BBIIOAHATH PabOTy B YCAOBHAX PEAABHOIO, BHPTYAABHOIO U
KOMOMHHPOBAHHOTO B3aUMOACHCTBHS;
PasBUBATH KPEATHBHOE MBIIIIACHUE IIPU PEIIECHUN KU3HEHHBIX IIPOOAEM.

2) 6a30BBIE NCCAEAOBATEABCKHE ACHCTBHA:
BAGACTD HABBIKAMU Y9EOHO-HCCACAOBATEABCKON U IIPOEKTHOH ACATEABHOCTH, HABBIKAMUI
paspereHus IpoOAEM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEABHOMY ITOUCKY METOAOB
peIeHns IPAKTHYECKUX 3aA29, IPUMEHEHUIO Pa3AMIHEIX METOAOB ITO3HAHMUS;
OCYIIIECTBAATD PAa3SAHYHBIE BHABI ACATEABHOCTH IIO IIOAYYEHHIO HOBOIO 3HAHHA, €TI0
HMHTEPIIPETALHH, IPEOOPA3OBAHUIO U IIPUMEHECHHIIO B PA3AMYHEIX YICOHBIX CHTYALHAX, B TOM
YHCAE IIPU CO3AAHUU YIEOHBIX U COLTHAABHBIX IIPOCKTOB;
dopMUPOBATH HAYYHBIA THII MBIIIACHUA, BAAAETh HAYYHONH TEPMHHOAOTHEH, KAFOYEBBHIMU
HOHSTHSAMU U METOAAMI;
CTaBUTHP U (POPMYAHPOBATH COOCTBEHHBIC 32Aa4M B OOPAa3OBATEABHOH ACATCABHOCTH U
’KU3HEHHBIX CHUTYaIINAX;
BBIABAATH IIPUIHMHHO-CACACTBEHHBIC CBA3U U aKTYAAU3HPOBATh 3aAa9y, BRIABHIATH THIIOTE3y €€
peIIeHns, HaXOAUTDh APTYMEHTE AAfl AOKA3aTEABCTBA CBOUX YTBEP/KACHIM, 33AaBATDH ITAPAMETPEI
U KPUTEPUU PEITICHHS;
AHAAU3HPOBATH IIOAYICHHBIE B XOAC PEIIECHUA 3aAaYN PE3YABTATHI, KPHTHYECKH OLEHUBATH UX
AOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCAOBHAX;
AABATh OLIEHKY HOBBIM CHUTYaIlHsAM, OLICHABATD ano6peTéHHbH71 OITBIT;
OCYIIIECTBAAITD IIEACHAIIPABACHHBIH IIOMCK IIEPEHOCA CPEACTB M CIIOCOOOB AEHCTBHA B
IPOdPECCHOHAABHYIO CPEAY;
YMETD IIEPEHOCUTH 3HAHUA B IIO3HABATEABHYIO U IIPAKTHYECKYIO OOAACTH KU3HEACATEABHOCTH;
YyMETh MHTEIPUPOBATH 3HAHUA U3 PA3HBIX IIPEAMETHBIX OOAACTEI;
BBIABUT'ATh HOBBIE HACH, IIPEAAATATH OPUTHMHAABHBIE IIOAXOABI U PEIIIEHUSA, CTABUTH IIPOOAEMBI 1
32A29H, AOITYCKAFOIIIIE AAbTEPHATHBHbIE PEIICHHA.

3) pabora c mH(poOpManIeii:
BAAACTh HABBIKAMU ITOAYYEHHUA NH(AOPMAITUN U3 HCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEABHO
OCYIIIECTBAATD ITOUCK, AHAAHM3, CUCTEMATH3AINIO H HHTEPIPETAIINIO NH(MPOPMAIIUN PAa3ATIHBIX
BHAOB U POPM IIPEACTABACHUS;
CO3AABATh TEKCTBI B PasAMYHBIX (pOpMaTax € y4€TOM HazHadyeHUA MHAMOPMAIIUHA U IIEAEBON
AYAUTOPHH, BEIOUPAA ONTUMAABHYIO (DOPMY IIPEACTABACHHUSA U BU3YAAU3AIINN;
OIICHUBATH AOCTOBEPHOCTb, ACTHTHUMHOCTb HHQOpPMAIUH, €€ COOTBETCTBUE IIPABOBBIM U
MOPAABHO-3THYECKIM HOPMAM;
HCIIOAB30BATh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOAOTHH B PEIICHHIH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHHU3AI[HOHHBIX 33A2a9 C COOAIOACHHEM TPeOOBAHMI
SPrOHOMUKH, TEXHHUKHA OE30IACHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNA, IIPABOBBIX 1 STUYECKUX
HOPM, HOpM HH(POPMAITHOHHON OE30ITaCHOCTH;
BAAACTD HABBIKAMH PACIIO3HABAHUA U 3AITHTH HH(MOPMAITHH, HTH(POPMAIIHOHHOI O€30I1aCHOCTH

AMYHOCTH.
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KoMmyHHUKAaTHBHEIE YHHBEPCAABHBIE YU€OHBIE ACTICTBHA

oO01eHue:
OCYIIIECTBAATH KOMMYHHKAIIMH BO BCex cdepax KU3HH;

pacro3HaBaTb HCBCp6aAI)HI)IC CpCACTBa O6H_[€HI/I$I, IIOHMMATh 3HAYCHHC COLMHMAABHBIX 3HAKOB,

PACIIO3HABATH IIPEATIOCBIAKI KOH(MAUKTHBIX CHTYAITHI M CMArYaTh KOH( AUKTBI;

BAAACTh PASAMYHBIMU CIOCOOAMH OOIIEHHA M B3aUMOACHCTBHA, apIYMEHTHPOBAHHO BECTH

AHIAAOL, YMETh CMATYIATDb KOHCpAI/IKTHI)IC CUTyallH;

pasBépHyTo 1 AOTHYIHO HM3AAraTh CBOXO TOYKY 3PCHHA C MCIIOAB3OBAHHEM A3BIKOBBIX CPCACTB.
COBMECTHAA ACATEABPHOCTD:

IIOHMUMATh M UCITOAB30BATH IPCUMYIICCTBA KOME].HAHOIZ "u I/IHAI/IBI/IAyaAbHOﬁ pa6OTI)I;

BEIOMPATh TEMATHKY W METOABI COBMECTHBIX ACHCTBHH C y4ETOM OOIIUX HHTEPECOB M

BO3MOJKHOCTEI KaXKAOI'O YA€HA KOAACKTHUBA,

OPUHHUMATD IICAH COBMECTHOM ACATEABPHOCTH, OPTaHHU3OBBIBATD 1 KOOpAI/IHI/IpOBaTb ACﬁCTBHH I10
X AOCTHKCHHIO: COCTAaBAATH IIAAH ACfICTBHfI, paCHpCACA}ITb pOAI/I C Y"IéTOM MHEHUNA

VIACTHHUKOB, OOCYKAATH PE3YABTATHI COBMECTHOM PaOOTHI;

OIICHUBATH KAYECTBO CBOCTO BKAAAA M KAXKAOI'O Y9aCTHHKA KOMAaHABI B O6H_[Hﬁ peSyAI)TaT II0

Pa3pabOTAHHBIM KPUTEPHUAM;

HPCAAaFaTb HOBBIC HpOCKTI)I, OIICHUBATh HWACHU C IIO3UIINMKU HOBHW3HBI, OpI/IFI/IHaAbHOCTI/I,

HpaKTI/I‘i[CCKOI‘/‘I 3HAYMIMOCTH,

OCYILECTBAATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PASAMYHBIX CHUTYALMAX, IIPOABAATDH
TBOPYECTBO U BOOOPaKEHNE, OBITh HHUIINATHBHBIM.

PeryasarusHble yHUBEpPCaAbHBIE yUeOHBIE ACMCTBUA CAMOOPTAHU3AIIMA:
CAMOCTOATEABHO OCYIIECTBAATD ITO3HABATEABHYIO ACATEABHOCTD, BBIABAATH IIPOOAEMBI, CTABUTD
1 pOPMyAHPOBATH COOCTBCHHBIE 3aAAYH B OOPAa30OBATEABHOH AEATEABHOCTH H JKM3HECHHBIX
CUTYAITHAX;

CAMOCTOAITEABHO COCTABAATH IIAAH PEIIEHHA IIPOOAEMBI € YIETOM HMEIOIIHUXCA PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIIOYTCHHIIT;

AaBATb OIIEHKY HOBBIM CHTYAITHAM;

PACIITHPATD PAMKH YIEOHOTO IIPEAMETA HA OCHOBE AHYHBIX IIPEAIIOYTEHUI;

A€AATh OCO3HAHHEII BEIOOP, APIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHIE;
OIICHUBATDH IIPHOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO H IIPOABACHHIO IITHPOKOH IPYAHUILIMU B PAa3HBIX OOAACTAX
3HAHUIA, IIOCTOAHHO IIOBBIIIATE CBOH O0PAa30BATEABHBIN U KYABTYPHBIH YPOBEHb.
CAMOKOHTPOAB!

AAaBATb OIICHKY HOBBIM CHTYAIIHAM, BHOCHTH KOPPEKTHUBEI B ACATEABHOCTDH, OIICHUBATDH
COOTBETCTBHE PE3YALTATOB IICAAM;

BAAACTDh HABBIKAMH ITO3HABATEABHOM pPedAEKCHH KaK OCO3HAHHUA COBEPIIAEMBIX ACHCTBHH H
MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB M OCHOBAHUH, HCIIOAB30BATh IIPUEMBI PedACKCHH
AASl OIICHKH CHTYAITHH, BEIOOPA BEPHOTO PEIIICHUS;

OIICHUBATL PUCKA U CBOEBPEMEHHO IIPUHUMATD PEIICHHA 110 UX CHIKEHHUIO;

IIPUHAMATD MOTUBEI M APTYMEHTHI APYTUX ITPH AaHAAU3E PEIYABTATOB ACATEABHOCTH.

HpI/IHHTI/IH cebs u Apyrux:
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IIPUHUMATD CeOs, ITOHIMafg CBOX HEAOCTATKH M AOCTOMHCTBA;
OPUHUMATD MOTHABHI ¥ APTYMEHTHI ADYTHX ITPHA AHAAHU3E PE3YABTATOB AEATEABHOCTH;
IIPU3HABATH CBOE IIPABO U IIPABO APYTUX Ha OIITHOKY;

Pa3BUBATH COCOOHOCTH HOHUMATH MUD C IIO3UITUH APYIOTO ICAOBECKA.

ITPEAMETHDBIE PE3YABTATDBI

B mpomecce  m3ydenma  kypca — mH@OpMATHKH  yrAyOA€HHOTO  ypoBHA B 10

KAacce OOYJarOIIMUCH OYAYT AOCTHIHYTBI CACAYIOIINE IIPEAMETHBIC PE3YABTATHL:

BAAACHHE IIPEACTABACHUAMU O POAU MH(OPMAIINN U CBA3AHHBIX C HEH IIPOIIECCOB B IIPHPOAE,
TEXHUKE U OOIIECTBE, IOHATUAME «HH(MOPMALIHAY, «MH(AOPMAITHOHHEBIN IIPOIIECC», KCHCTEMA,
CKOMITOHCHTBI CI/ICTCMI)I», ((CI/ICTCMHI)II‘/‘I 3®®CKT», ((HH@OPM&L[I/IOHHQ.H CI/ICTCMa», «CHUCTEMA
YIIpaBACHU;

BAAACHHE METOAAMH ITOMCKa mH(oOpMaruu B cetr VHTEpHET, YMEHHE KPUTHYECKH OLEHUBATDH
nHMOPMAIIHIO, ITOAYUeHHYIO U3 cetu MuTepner;

YMEHUE XapaKTEPH30BaTh OOABIIIHE AAHHBIC, IIPUBOAUTD IIPUMEPHEI HCTOYHUKOB UX IOAYYCHUA
U HAIIPABACHHUA HCIIOAB3OBAHHSA, YMCHHE KAACCH(DHUIIMPOBATH OCHOBHBIC 33AQ9M AHAAU3A
AAQHHBIX (IIPOIHO3UPOBAHUE, KAACCU(PUKAITUA, KAACTEPHU3AIIHA, AaHAAU3 OTKAOHEHHH), IIOHUMATD
ITOCACAOBATEABHOCTD PCILICHHSA 32Aa9 AaHAAU3A AAHHBIX: COOP IICPBUYHBIX AAHHBIX, OYUCTKA M
OLICHKA KaYeCTBA AAHHBIX, BBIOOD H/HAM IIOCTPOCHHE MOACAH, NPeOOpa3OBAHME AAHHEBIX,
BU3YaAU3AIUA AAHHBIX, HHTEPIPETAIINA PE3YABTATOB;

ITOHUMAHUE OCHOBHBIX IIPUHIIMIIOB YCTPOMCTBA M (DYHKIMOHUPOBAHHUA COBPEMEHHBIX
CTaL[I/IOHaprIX nu MO6I/IAbeIX KOMHbI—OTCpOB, TCHACHHI/Iﬁ pa3BI/ITI/IH KOMHbI—OTCprIX
TEXHOAOI'HI;

BAAACHUC HaBbIKAMI pa6OTbI C OHCpaHHOHHbIMI/I CI/ICTCM&MI/I, OCHOBHBIMU BUAAMU
IIPOTPAMMHOTO OOECIIEUEHUA AAA PEIICHHA YI€OHbIX 33A2Y 110 BHIOPAHHOI CIIEIINAAN3AIINN;
HAATYIHE IIPEACTABACHHH O KOMIIBIOTEPHBIX CETAX U UX POAH B COBPEMEHHOM MHUpPE, O 0a30BBIX
IIPUHIUIAX OpraHU3aluyd U (PYHKIHOHHUPOBAHUA KOMIIBIOTEPHBIX CeTei, 00 oO0Iux
IIPUHIUIIAX Pa3paOOTKU U (DYHKIIMOHUPOBAHHUA NHTEPHET-IIPHAOKCHIIH;

IIOHUMaHUE yIrpo3 HMHAOPMAITMOHHON OE30IaCHOCTH, HCIIOAB30BAHHE METOAOB M CPEACTB
IIPOTHBOACHCTBHUSA 9THUM YIPO3aM, COOAIOACHHE Mep OE30IaCHOCTH, IIPEAOTBPAIIAFOIINX
HE3aKOHHOE PACIIPOCTPAHEHHE IIEPCOHAABHBIX AAHHBIX, COOAIOACHHE TPEOOBAHMI TEXHUKHU
©E30ITACHOCTH U TUTUEHBI IIPH pabOTe C KOMIIBIOTEPAMU H APYITUMHI KOMIIOHEHTAMU III(POBOTO
OKPY/KCHHSA, ITOHUMAHIC IIPABOBBIX OCHOB HCIIOAB30BAHMA KOMIIBIOTCPHBEIX IIPOrpaMm, 0a3
AAQHHBIX U paboTel B cetu MHuTepHer;

ITIOHUMAHHNEC OCHOBHBIX HpI/IHHI/IHOB AI/ICKPCTI/I?)Q,HI/H/I pa.3AI/I‘IHbIX BUAOB I/IHCbOpMaHI/II/I, yMeHI/Ie
OIIPEACAATD MH(MOPMAIIMOHHBIN OOBEM TEKCTOBBIX, I'PAUYCCKUX U 3BYKOBBIX AAHHBEIX IIPU
3aAQHHBIX IIAPAMETPAX AMCKPETH3AIHH, YMEHHE OIIPEACAATh CPEAHIOIO CKOPOCTH IIEPEAAYH
AAQHHBIX, OIICHHBATh M3MEHEHHE BPEMEHH IIEPEAAYH IIPU H3MEHEHUN HHAOPMAIIHOHHOTO
00BbEMA AAHHBIX U XaPAKTEPHUCTHK KAaHAAA CBA3L;

YMEHUE HCIIOAB30BATD IIPU PEIIEHUH 3aAa9 CBOHCTBA IIO3UIIMOHHON 3aIIICH YHCEA, AATOPHTMA
IIOCTPOCHUSA 3AIIUCH YUCAQ B ITO3UIIMOHHOM CHCTEME CYHMCACHHUA C 3aAAHHBIM OCHOBAHUEM U

HOCTpOCHI/IH YHCAA IIO CTpOKC, COACP)KQH.ICEI 3aIIMCh 3TOIO YHCAA B HOSHHHOHHOfI CHUCTCMC
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CYHCACHUS C 3aAAHHBIM OCHOBAaHHCM, YMCHHC BBIIIOAHSTD apI/Iq)MCTI/I‘ICCKI/IC OHCpaL[I/II/I B

ITO3NITHNOHHDBIX CUCTCMAaX CUMCACHUS,

YMEHIE BBIIOAHATH IIPEOOPA3OBAHMA AOIMYECKUAX BBIPAKECHUI, HCIOAB3YA 3aKOHBI aATEOPBI
AOTHKH, YMEHHE CTPOHTb AOTHYECKOE BBIPAKEHHE B AHM3IBIOHKTUBHOM M KOHBIOHKTHBHOM
HOPMAaABHBIX (POPMAX ITO 3aAAHHOM TaOAMIIE HCTUHHOCTH, UCCAEAOBATb OOAACTD UCTHHHOCTH
BBICKA3BIBAHUSA, COAEPKAIIEIO IIEPEMEHHBIE, PEIIATh HECAOMKHDIE AOTUYECKHE YPABHEHHUA U

CHCTEMBI YPAaBHEHUIA;

IIOHUMaHHE OA30BBIX AATOPHTMOB OOPAOOTKH YHCAOBON H TEKCTOBON HMH@OpPMAIHH (3AITHChH
YHCEA B HO3UIIMOHHOI CHCTEME CYHCACHHSA, HAXOKACHHE BCEX IPOCTBIX YHMCEA B 3aAAHHOM
AMaIa3soHe, 0OpabOTKa MHOIOPA3PAAHBIX LIEABIX YHCEA, AHAAU3 CHMBOABHBIX CTPOK U APYIHUX),
AATOPHTMOB IIOMCKA U COPTHPOBKH, YMEHHE OIIPEACAATH CAOKHOCTH H3y9IaeMBIX B Kypce
©a30BBIX AATOPHTMOB (CYMMHUPOBAHHE SACMEHTOB MACCHBA, COPTUPOBKA MACCHBA, IEPEOOPHbIE
AATOPHTMEI, ABOMYHBIN ITONCK) M IPHBOAHUTL IIPUMEPHl HECKOABKHUX AATOPHTMOB Pa3HOI
CAOKHOCTH AAf PEIIIEHNs OAHOM 3aAQ49H;
BAAACHHUE YHUBEPCAABHBIM A3BIKOM IPOrpaMMupoBanus Beicokoro yposus (Python, Java, C++,
C#), mpeAcTaBACHHAME O OA30BBIX TUIIAX AAHHBIX U CTPYKTYPax AAHHBIX, YMEHHE HCIIOAB30OBATD
OCHOBHBIEC VHIPABAAOIINE KOHCTPYKIIUM, YMEHHE OCYIIECTBAATh AHAAU3 IIPEAAOKEHHOMN
IIPOTPAMMBI: OIIPEACAATD PE3YABTATH PAOOTHI IIPOIPAMMEL IIPH 3aAAHHBIX HCXOAHBIX AQHHBIX,
OIIPEACAATD, IIPH KAKHX HCXOAHBIX AQHHBIX BO3MOKHO ITOAYYEHUE YKA3aHHBIX PE3YABTATOB,
BBIABAAITH AAHHBIE, KOTOPBIE MOTYT IIPUBECTH K OIIIHOKE B pabOTE IPOrpaMMbl, (GOPMYAHPOBATD
ITIPEAAOKEHHSA 1O YAYIIIIEHHIO IIPOIPAMMHOTO KOAA;
YMEHHE CO3AAaBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE AOKYMEHTBI M AEMOHCTPAITHOHHBIC
MATEPHAABI C HMCIOAB30BAHHEM BO3MOKHOCTEH COBPEMEHHBIX IIPOTPAMMHBIX CPEACTB H
OOAQYHBIX CEPBUCOB;
YMEHHE HCIIOAB30BATh IACKTPOHHBIC TAOAHIIBI AAfl AHAAHM3A, IIPEACTABACHHUA U OOPaOOTKU
AAQHHBIX (BKAIOYAf BBIYUCACHHE CYMMBI, CPEAHErO apuMETHIECKOrO, HAUOOABIIEIO I
HAUMEHBIIIEIO 3HAYCHUM, PEIIEHHE YPABHEHUI, BBHIOOP OITHMAABHOIO PEIIEHUA, IIOADOP
AMIHUHI TPEHAQ, PEIIIEHUE 3aAa9 IIPOTHO3NPOBAHHA).
B mpomecce nsyuennus kypca undopmaruku yrayoA€unoro yposua B 11 kaacce oOygarormmumucs
OYAYT AOCTHTHYTBI CACAYIOIIIHE IIPEAMETHBIC PE3YABTATEHI:
YMEHHE CTPOUTH HEPABHOMEPHBIE KOABIL, AOIYCKAIOIIHME OAHO3HAYHOE ACKOAHPOBAHIE
coolrmeHuii (MpedUKCHBIE KOABI), MCIOAB30BATH IIPOCTEHIIINE KOABL, KOTOPBIE ITO3BOASIOT
OOHAPYKUBATH U HCIIPABAATD OIIHOKHU IIPH ITIEPEAAYE AAHHBIX, CTPOHTDH KOA, OOECIIEIHBAFOIIIIH
HAUMEHBIIIYIO BO3MOMKHYIO CPEAHIOIO AAHMHY COOOIIEHHS IIPH M3BECTHONW YaCTOTE CHUMBOAOB,
ITIOACHATDH HpI/IHHI/IHbI pa6OTbI HpOCTbIX aAI‘OpI/ITMOB CKATHUA AAHHDBIX;
YMEHHE PEIaTh aATOPUTMIYECKHIE 3aAA9H, CBA3AHHBIC C AHAAU3OM I'pacoB (3aAa9H ITOCTPOCHHSA
OITUMAABHOIO IIYTU MEKAY BepIiuHaMu rpada, OIPEACACHHA KOAUYECTBA PA3AHYHBIX ITyTEiH
MEKAY BEPIIIHAMU OPHUEHTHPOBAHHOIO AIIUKAHYECKOTO Ipada), YMEHHE HCIIOAB30OBATh ACPEBHA
IIPU AHAAHU3E U IIOCTPOECHUU KOAOB U AASl IIPEACTABACHHA apU(PMETHYECKUX BBIPAKEHHIT, IIPU
PEIIeHIH 32A29 ITOMCKA 1 COPTHPOBKHU, YMEHUE CTPOUTD ACPEBO UTPHI ITO 3aAAHHOMY aATOPHTMY,
pa3pabaTbBaTh 1 OOOCHOBBIBATD BHIUIPHIIITHYIO CTPATEIHIO UIPHI;
yMEHUE Ppa3palaTeiBaTh U PEAAH3OBBIBATE B BUAE IIPOrPaMM 0Oa30BBIE AATOPHTMBI, YMEHIE
HCITOAB30BATH B IIPOIPAMMAX AAHHBIE PA3AHYHBIX THUIIOB C YIETOM OIPAHHYEHUN HA AHAIIA30H
UX BO3MOKHBIX 3HAYEHHH, IPUMEHATH IIPH PEIIEHUU 33aAaY CTPYKTYPHI AAHHBIX (CITHCKH,
16



CAOBAPH, CTEKH, OYCPEAH, ACPEBDA), HCIIOAB30BATH OA30BBIEC OIIEPALINI CO CTPYKTYPAMH AAHHBIX,
IIPUMEHATH CTAHAAPTHBIE H COOCTBEHHBIC IIOAIIPOIPAMMEL AASl OOPAOOTKH YUCAOBBIX AAHHBIX K
CHMBOABHBEIX CTPOK, HCIIOAB30BATh IIPH Pa3pabOTKE IIPOrpaMM OHOAHOTEKH ITOAIIPOTPAMM,
3HATh (DYHKIIMOHAABHBIC BO3MOMKHOCTH WHCTPYMECHTAABHBIX CPEACTB CPEABI Pa3pabOTKH,
YMEHIE HCIIOAB30BATH CPEACTBA OTAAAKH IIPOIPAMM B CPEAE IIPOIPAMMUPOBAHUSA, YMEHUE
AOKYMEHTHPOBATB IIPOTPAMMEL;

YMEHIE CO3AABATH BEO-CTPAHMUIIEL

BAAQACHHE OCHOBHBIMU CBCACHHAMH O 0a3aX AAHHBIX, HX CTPYKIYPE, CPEACTBAX CO3AAHHA U
paOOTHI C HUMM, YMEHUE UCIOAB30BATH TAOAUYHBIEC (PEAAINOHHBIE) OAa3bl AAHHBIX (COCTABAATH
3aIIPOCHI B 023aX AAHHBIX, BEIITOAHATH COPTHPOBKY U IIOUCK 3aIINCEH B 0A3¢ AAHHBIX, HAITOAHATD
paspaboTaHHyIO OAa3y AAHHBIX) H CIIPABOYHBIC CUCTCMBI;

YMEHHE HCIIOAB30BATH KOMIIBIOTEPHO-MATEMATHYCCKIE MOACAU AAf AHAAU3A OODBEKTOB U
IIPOIIECCOB:  (DOPMYAHPOBATH IIEAD MOACAHPOBAHHA, BBITOAHATH AHAAU3 PE3YABTATOB,
ITOAYYEHHBIX B XOAE€ MOAEAHPOBAHUSA, OIICHHBATH COOTBETCTBHE MOAEAU MOAEAHPYEMOMY
OOBEKTY HAHU IIPOLIECCY, IIPEACTABAATD PE3YABTATEI MOACAHPOBAHUSA B HATAAHOM BHAC;

YMEHUE OPraHU30BBIBATH AUYHOE HH(MOPMAIMOHHOE IIPOCTPAHCTBO C HCIIOAB3OBAHHEM
Pa3AIYHBIX CPEACTB HHI(POBEIX TEXHOAOTHIL, ITOHUMAHUE BO3MOKHOCTEH II(POBBIX CEPBUCOB
TOCYAAPCTBEHHBIX YCAYT, II(POBBIX 0OOPAa30BATEABHBIX CEPBHCOB;

ITIOHUMAHUE OCHOBHBIX IIPHHIIUIIOB PaOOTEL, BO3MOMKHOCTCH M OIPAHMYCHHA IIPUMCHCHUSA
TEXHOAOTMH MCKYCCTBEHHOIO MHTEAACKTA B PASAMYHBIX OOAACTAX, HAAHMYHE IIPEACTABACHUH O
KPyre peIIaeMBIX 3aAa9 MAIINHHOIO OOydeHns (PAacIO3HABaHUSA, KAACCH(DHKAIIMK I
IIPOTHO3MPOBAHNA) HAAMYHE IPEACTABACHHN OO0 HCIOAB30BAHHN — HH(OPMAITHOHHBIX

TEXHOAOI'UH B paSAI/I‘IHI)IX HpO(pCCCI/IOHaAbeIX ccpepax.

TEMATHUUECKOE ITAAHUUPOBAHHME

10 KAACC
KoAwmuectBo wacos DAEKTpOHHBIE
(udppoBere)
Ne 00OpasoBaTeAbHbIE
HaumenoBaHue pasaeAOB H TEM IPOIPAMMBI
/o pecypcsr
Bcero ITpakrT.
paboTsr
Pasaea 1. lTudposas rpamoTHOCTE
1.1 | KommbroTep - yHEBEPCAABHOE YCTPOUCTBO 6 CCBIAKA
0OpabOTKI AAHHBIX
1.2 | Ilporpammuoe obecreuenue 6 CCBHIAKA
1.3 | KommsroTepHsbie cetn 5 CCBIAKA
1.4 | Nadopmarmonnas 6e3011aCHOCTb 7 2 CCBIAKA
Hroro mo pasaey 24
Pasaea 2. Teoperuueckue 0CHOBbI HHPOPMATHKHI
2.1 | IlpeacraBaeHne HHMOPMALIUU B KOMIIBIOTEPE 19 2 CCBHIAKA
2.2 | OcHOBBI 2aAT€OPEI AOTHKH 14 1 CCBHIAKA
2.3 | KommerorepHas apudMeTHKA 7 1 CCBIAKA
Hroro mo pasaey 40
Pazaea 3. AATOpUTMEI B IPOTPAMMHUPOBAHHE
3.1 | BeeacHune B mporpaMMupOBaHIICe ’ 16 ‘ 0.5 CCBIAKA
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3.2 | BcriomorareAbHBIE AATOPHTMEL 8 2 CCBIAKA
3.3 | YucAaeHHBIE METOABI 5 3 CCBIAKA
3.4 | AAropuTMer OOpPaOOTKH CUMBOABHBIX AAHHEIX CCBIAKA
3.5 | AAaropuT™sl OOpPabOTKI MACCHBOB 10 3.5 CCBIAKA
Hroro o pasaeAy 44

Pasaea 4. MudopmanimoHHbIe TEXHOAOTUH
4.1 | ObpaboTKa TEKCTOBBIX AOKYMECHTOB 6 2.5 CChIAKA
4.2 | AHaAn3 AAHHBIX 8 3 CCBIAKA
WMroro mo pasaeay 14
Pesepsroe Bpemsa 14
OBIIEE KOAMYECTBO YACOB T10 ITPOT'PAMME 136 21.5

11 KAACC
Ne KoaAunuecrBo vacos DAEKTpOHHBIE
) (undppossie)
/ HanmeHoBaHIE Pa3ACAOB H TEM IIPOIPAMMBL
Bcero Ipaxr. paboret 00OpasoBaTeAbHbIE
" pecypcst
Pazaea 1. Teoperudeckue 0CHOBBI MH(OPMATHKH
1.1 | Muadopmarua u mHEOOPMAIIMOHHbIE IPOIIECCH 10 2.5 CCBIAKA
1.2 | MoaeaupoBanue 8 2 CCBIAKA
Hroro mo pasaey 18
Pasaea 2. AAropuTMBI ¥ IPOrPAMMHUPOBAHHE
2.1 | DAEMEHTH TEOPHH AATOPUTMOB 6 1 CCBIAKA
2.2 | AATOpUTMBI I CTPYKTYPHI AAHHBIX 28 10 CCBIAKA
2.3 | OcHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO 16 4.5 CCBIAKA
HIPOTPAMMHPOBAHUSA

Hroro mo pasaeay 50

Pasaea 3. MuadopmanimoHHbIE TEXHOAOTUH
3.1 | KoMIIbrOTEpHO-MATEMATHIECKOE 8 2 CCBIAKA

MOACAHPOBAHHE

3.2 | basbr poanHBIX 10 4 CCBIAKA
3.3 | BebG-caitrer 14 4 CCBIAKA
3.4 | KommbrotepHas rpaduxa 8 3.5 CCBIAKA
3.5 | 3D-moaeaupoBanue 8 3 CCBIAKA
Hroro o pasaeay 48
Pesepsroe Bpemsa 20
OBIIEE KOAMMYECTBO YACOB I1O 136 36.5
ITPOI'PAMME
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ITIOYPOUHOE ITAAHNPOBAHUE

10 KAACC
Ne Tema ypoxa KoamgectBo gacos DOP
o/o Bcero Ipaxr.
paboTsr
1 TpeOoBaHuA TeXHUKH OE30IIACHOCTH U TUTHEHEL IIPH padoTe 1 CCBIAKA
C KOMITBIOTEPAMI U APYTUMU KOMIIOHEHTAMH HHI(POBOIo
OKPY/KCHUA
2 I TpuHIUIIEL PAOOTE KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM 1 CCBIAKA
3 OOMeH AAHHBIMU C IIOMOIIIBIO IIHH. KOHTPOAAEPE! BHEIITHIX 1 CCBIAKA
YCTPOMCTB
4 ABTOMATHYECKOE BBIITOAHEHHUE IIPOIPAMMBI IIPOLIECCOPOM 1 CCBIAKA
5 OmneparuBHas, IOCTOSHHAS 1 AOATOBPEMEHHASA ITAMATE. 1 CCBIAKA
KonTtpoaaepsr BHETHUX yCTpOICTB. I IpAMOM AOCTYII K ITAMATH
6 CoBpeMeHHbBIE KOMITHIOTEPHEIE TEXHOAOTHI 1 CCBIAKA
7 IIporpammHOE 0becIIedeHIE KOMIIBIOTEPOB, KOMITBIOTEPHBIX 1 CCBIAKA
CHCTEM H MOOMABHEIX YCTPOHCTB
8 CucremHoe mmporpamMmuoe obecriedenne. OrepannoHHbIe 1 CCBIAKA
CHICTEMBI
9 Vruaurer. Apatisepsr yerporicts. Ilapasseabnoe 1 CCBIAKA
IIPOrPaMMHPOBAHHIE
10 VHCTAAAITHA M ACMHCTAAAALIUSA IIPOTPAMMHOIO OOECIIEUEHUA 1 CCBIAKA
11 Paiirosrie crcTemsl. [ IprHIIIE pazMenieHns ¥ IMEHOBAHUA 1 CCBIAKA
daiiroB B AoATOBpeMeHHOH mamATH. [11abAOHBI AAS OITHCAHHA
rpymir afiaoB
12 3axonoaareabctBO Poccurickort Peaepariuu B 0b6AaCTH 1 CCBIAKA
IIPOrPaAMMHOIO OOECIICYCHUSA H AAHHBIX
13 ITpraEITIIE TOCTPOEHNA U ANIITapAaTHBIE KOMIIOHEHTHI 1 CCBIAKA
KOMITBIOTEpHBIX ceTeil. CeTeBble IPOTOKOABI
14 Cerp UaTepner 1 CChHIAKA
15 Paspeaenne IP-ceTrr Ha ITOACETH € IOMOIIBIO MACOK ITOACETEIL 1 CCBHIAKA
16 CereBoe aAMUHHUCTPUPOBAHHE 1 CCBHIAKA
17 Buasr aeareaprocru B cetn Marepner. Cepsucer Murepnera. 1 CCBIAKA
I'ocysapcTBeHHbBIE SACKTPOHHBIE CEPBUCH H YCAYIU
18 Nudopmarimonsas 6e30IacHOCTD 1 CCBIAKA
19 BpeaoHOCHBIE IpOrpaMMHOE ODECIIEYCHIE H METOAB OOPBOBI € 1 CChIAKA
HIAM
20 INpakrugeckas pabora 110 Teme "AHTHBUpPYCHEIE IIPOrpPaMMEL” 1 1 CCBIAKA
21 Opranuusanns ANIHOro apxusa nadopmarun. PesepsHoe 1 CCBHIAKA
konuposanue. [ lapoapHas 3arura apxusa
22 [Tudposarue AaHHBIX 1 CCBIAKA
23 Aaropurm mudposauut RSA. Creranorpadus 1 CCBIAKA
24 IMpaktugeckas pabota o teme "udposanne AaHHBIX" 1 1 CCBIAKA
25 WMudopmarius, AauHbe u 3HaHUA. VIHPOPMALIIOHHEIE TIPOIIECCH 1 CChHIAKA
B IIPUPOAE, TEXHUKE U ODIIeCTBE
26 HenpeprBHBIE I ANCKpPETHEIEC BEAMYNHBI I CHTHAAHL. 1 CCBIAKA
HeobxoAnMOCTD ANCKpETH3AINH HH(OPMALIN,
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IIPCAHA3HAYCHHON AAfl XPAHCHUS, TIEPEAAIH 1 0OPabOTKHU B

IIPOBBIX CUCTEMAX

27 ApondaHOoe KoAnpoBaHHEe. PaBHOMEpPHBIE U HEPABHOMEPHBIE KOABIL. 1 CCBIAKA
AeKkoAnpoBaHIe COOOIIEHHIA, 3AITHCAHHBIX C IIOMOIIBEO
HEPABHOMEPHBIX KOAOB

28 Veaosue @ano. [Toctpoenne OAHO3HAYHO ACKOAUPYEMEIX KOAOB 1 CCBIAKA
¢ momorsro Aepesa. I'pad Aa. A. Mapkosa

29 Eausumsl n3ameperns koaundectsa HadopmMarnn. AAaBUTHBIIT 1 CCBIAKA
IIOAXOA K OIICHKE KOAMYeCTBA NH(MOPMAIIHH

30 CucremMbl CIYUCAEHUSA 1 CCBIAKA

31 ITepeBoa 4rceA U3 OAHOI CHCTEMBI CIICACHHUS B APYIYVIO 1 CCBIAKA

32 ABondHas, BOCbMEpHYHAA U IIECTHAALIATEPHIHAA CHCTEMBI 1 CCBIAKA
CYUMICACHUSA, CBA3h MCIKAY HIME

33 ABondHas, BOCbMEpHYHAA U IIECTHAALIATEPHIHAA CHCTEMBI 1 CCBIAKA
CUHCACHHSA, CBA3D MEKAY HIMH

34 ABomdnas, BOCBMEPHYHAS U IIIECTHAAIATCPIYHAS CHCTCMBI 1 CCBIAKA
CUHCACHUSA, CBA3h MCIKAY HIME

35 Apudmeraaeckue Oepauy B IO3UIIMOHHBIX CHCTEMAX 1 CCBIAKA
CUYMCAEHUA

36 TpoudHas ypaBHOBEILICHHAS CHCTEMA CIUCACHHSA 1 CCBIAKA

37 ABOMYHO-AECATAYHAA CHCTEMA CUUCACHUSA 1 CCBHIAKA

38 Koamposanaue TexcTos 1 CCBIAKA

39 PacrpoBoe koauposanue n3o6pazkeHN 1 CCBIAKA

40 INpakTugeckas paboTta mo Teme "Anckperusarius rpadpIaeckon 1 CCBIAKA
nudopMarun”

41 LIsertoBble MoAeAn. BexropHoe kopuposarue. Popmarsr PaiiAoB. 1 CCBIAKA
Tpéxmepnad rpadpuka. PpakraspHas rpacpuka

42 Koauposanue 3Byka. Onenka HH(QOPMALIIOHHOIO 00bEMA 1 CCBIAKA
3BYKOBBIX AAHHBIX IIPH 32AAHHBIX YACTOTE AUCKPETH3ANN 1
PaspAAHOCTH KOAUPOBAHISA

43 IMpakTugeckas paboTa 1o Teme "AMCKpETH3AIIS 3BYKOBOH 1 CCBIAKA
nudopmarn”

44 OcCHOBBI aATEOPBI AOTUKI 1 CCBIAKA

45 Aormaeckue oneparuy. TaOAHIIBI HCTUHHOCTH 1 CCBIAKA

46 Aormaeckue BerpakeHHsA. AOIITYECKHE TOXKACCTBA. 1 CCBIAKA
AOKa32TEABCTBO AOTHYECKUX TOKAECTB C IIOMOIIBIO TAOAUIT
HCTUHHOCTH

47 IIpaxrugeckas pabora 1o teme «[locrpoeHne u aHAAH3 TAOAHIT 1 CChHIAKA
HCTUHHOCTHU B TAOAITIHOM IIPOIIECCOPE»

48 Aormyeckue OnepaIuy 1 OIEPALUN HaA MHOKECTBAMU 1 CCBIAKA

49 Aormdeckue OIeparuy 1 OIEPALIN HaA MHOKECTBAMI 1 CChHIAKA

50 3aKOHEBI AAT€OPBI AOTHUKH. DKBUBAACHTHBIE IIPEOOPA3OBAHHA 1 CCBIAKA
AOTHYECKUX BBIPAKCHNI

51 Aorudeckne ypaBHEHNS U CHCTEMBI YPABHEHIH 1 CChHIAKA

52 Aormaeckue dyHKIUN. 3aBUCHMOCTD KOAMYECTBA BO3MOKHBIX 1 CCBIAKA

AOTHYECKHX (PYHKITHI OT KOAMYECTBA apryMeHTOB. [ToAnere
CHICTEMBI AOTUYICCKUX (DYHKITEI
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53 Kanonnveckne popmser Aormaeckux BeipazkeHmi. CoBepIeHHbIE 1 CChIAKA
AM3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOPMAABHbIE (DOPMBL,
AATOPUTMEI HX IIOCTPOEHUA 10 TaOAHIIE HCTHHHOCTH
54 Aormdeckne 5AeMEHTHL B COCTaBE KOMITBFOTEPA 1 CCBIAKA
55 Tpurrep. Cymmarop. MHOTOpaspsAAHBII CyMMaTOP 1 CCBIAKA
56 ITocTpoenne cxeM Ha AOTHIECKUX SAEMEHTAX. 3aITHCh 1 CCBIAKA
AOTHYECKOTO BBIPAKCHUSA IO AOTITICCKON CXEME
57 MHKPOCXEMBI I TEXHOAOTHS UX IIPOU3BOACTBA 1 CCBIAKA
58 [IpeAcTaBACHIE ITIEABIX YHCEA B IIAMATH KOMIIBIOTEPA. 1 CCBIAKA
OrpaHIYEeHHOCTD AMAIIA30HA YHCEA IIPU OTPAHIICHUN
KOAHYECTBA Pa3pAAOB. [leperoAHeHMEe paspAAHON ceTKH
59 bBessmakosbie 1 3HaKOBBIE AaHHBIE. 3HAKOBBII OMT. ABOMYHBIIA 1 CCBIAKA
AOIIOAHUTEABHBIN KOA OTPHIIATEABHBIX YHCEA
60 [ToburoBbIe AOTHYECKHE OlLlepauy. /\OTHIECKU, 1 CCBIAKA
apI/IcpMCTI/I‘ICCKI/Iﬁ U MAKAMYECKUI CABUTH
61 [ TudpoBanme ¢ IIOMOIIBIO TOOUTOBOM OIEPAIIHN 1 CCBIAKA
«wackArouaroriee VTA»
62 ITpeacraBAcHME M XpaHEHHUE B ITAMATH KOMIIBIOTEPA 1 CCBIAKA
BEIIECTBEHHBIX YHCEA
63 Brrrroanenme onepariuii ¢ BEIeCTBEHHBIMU YHCAAMH, 1 CCBHIAKA
HAKOITACHHUE OIIHOOK IIPH BEIYHCACHUAX
64 Ipaxrugeckas padbora 110 Teme «kI3yuenue mopaspaaAHoro 1 1 CCBIAKA
MAIITHHHOTO IIPEACTABACHHUSA IIEABIX U BEIIIECTBEHHBIX YHCECAY»
65 AHaAU3 AATOPHTMOB 1 CCBIAKA
66 Oranel pereHus 3aAa9 Ha KoMmupiorepe. Mucrpymenrasbabie 1 CCBIAKA
CPEACTBA: TPAHCAATOP, OTAGAUUK, IIPODHUANPOBIIIHIK
67 Cpeaa nmporpammuposannsa. KOMIIAAIIAA 1 HHTEPIIPETALTHA 1 CCBHIAKA
mporpamm. Buptyaspasie marmmasn. VIHTErprpoBanHas cpeaa
paspaborku
68 MeTOABI OTAGAKH ITPOTPAMM 1 CCBIAKA
69 Turrel IepeMEHHBIX B A3BIKE IIPOTPAMMHPOBAHIA 1 CCBIAKA
70 O0paboTKa LIEABIX YnCeA 1 CCBHIAKA
71 O0paboTKa BEIECTBEHHBIX YHUCEA 1 CCBIAKA
72 CAy4JaiiHBIE 1 IICEBAOCAYIANHBIE YUCAQ 1 CCBIAKA
73 Bersaerusa. CaoxHbIE yeAOBUSA 1 CCBHIAKA
74 [Tuka®s ¢ ycaoBHEM 1 CCBIAKA
75 LlukA®r 110 IepeMeHHOMN. B3anmMosaMeHAeMOCTh Pa3AHYHBIX 1 CCBIAKA
BHUAOB ILIHKAOB
76 O0paboTKa HATYPAABHBIX YHUCEA C HCIIOAB30BAHUEM ITHKAOB 1 CCBIAKA
77 Haxo:xaeHue Bcex IPOCTBIX YHCEA B 3aAAHHOM AHAIIA30HE 1 0.5 CChHIAKA
[Ipaxrugeckas pabora 1o teme «PerrreHne 3aaa4 METOAOM
repeGopa»
78 MuBapuanT nukaa 1 CCBIAKA
79 AoKyMeHTHPOBAaHIE IIPOrPaMM 1 CCBIAKA
80 O0paboTKa AAHHBIX, XPAHAIIUXCA B (parirax 1 CCBIAKA
81 PaszOuenue 3aA291 Ha ITIOA32AAYN 1 CCBIAKA

21



https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm

82 Hcrroab3oBaHme CTAHAAPTHON OHOAHOTEKH SA3bIKA 1 CChIAKA
nporpamMmupoBanusd. [loakArodeHIEe GHOANOTEK ITOAITPOrpaMM
CTOPOHHHX IIPOU3BOAUTEAEH
83 IToamporpammsr (ITPOIIEAYPHI B (DYHKITHIT) 1 CCBIAKA
84 IToamporpammsr (ITPOIIEAYPBI B (DYHKITHIT) 1 CCBIAKA
85 Ipakrugeckas pabora mo Teme "Paspaborka moamporpavm” 1 1 CCBIAKA
86 Pekypcus. Pekypcusasie oObekTsr (pparransr). PekypcusHbie 1 CCBIAKA
poreAypsl 1 pyHKImH. VIcrmoAp3oBaHme CTeka AAS OPraHH3aIINN
PEKYPCUBHBIX BEI30BOB
87 IMpakrraeckas pabora 110 Teme "PexypCuBHBIC TOAIIPOrPaMMEL" 1 1 CCBIAKA
88 MOAYABHBII IIPHHITUIT ITOCTPOECHUSA IIPOTPAMM 1 CCBHIAKA
89 YrcAeHHBIE METOABI 1 CCBHIAKA
90 IMpakrmaeckas padbora 1o Teme « HUCACHHOE pPeIeHne 1 1 CCBIAKA
YpaBHEHUID
91 HcrroAp3oBaHHEe AUCKPETU3AIIUNHN B BBIMUCANTEABHBIX 3aA29aX CCBIAKA
92 Ipaxrugeckas padbora 1o reme «l Ipubamxénaoe BErYUCACHIE 1 1 CCBIAKA
AAUH KPHBBIX H IIAOIIAACH (pHUryp»
93 Ipaxrugeckas pabora 1o teme «l lorck MakcuMyma (MUHEMYMA) 1 1 CCBIAKA
yHKITHI
94 O0paboTka CHMBOABHBIX AAHHBIX. AATOPHTMBI OOPabOTKI 1 CCBIAKA
CHMBOABHBIX CTPOK: IIOACUET KOAUYICCTBA IOSBACHIIHA CHMBOAA B
CTpOKe
95 AAropuTMbI 06pabOTKH CUMBOABHBIX CTPOK: pasOMEHHE CTPOKU 1 CCBIAKA
HA CAOBA II0 IIPOOEABHBIM CHMBOAAM
96 AATOPHTMBI OOPAOOTKH CUMBOABHEIX CTPOK: IIOHCK IIOACTPOKH 1 CCBIAKA
BHYTPH AAHHOM CTPOKH; 3aMEHA HAMACHHOM ITIOACTPOKH Ha
APYTYIO CTPOKY
97 IMpaktugeckas padboTa o teme "OOpabOTKa CTPOK € 1 1 CCBIAKA
HCIIOAB30BaHUEM (PYHKIUH CTAHAAPTHON 6ubAnoTeky "
98 I'eneparnus cAoB B 33AaHHOM aAdaBHTE 1 CCBIAKA
99 MaccuBsl 1 ITOCAEAOBATEABHOCTH YHCeA. [Ipakrudeckas pabora 1 0.5 CCBIAKA
o TeMe "3armoaHeHHne MaccuBa'
100 | ObOO6IIEHHBIE XapAKTEPUCTUKU MACCHBA 1 CCBIAKA
101 | AmHeNHBIN IIONUCK 3AAAHHOTO 3HAYEHUS B MACCHUBE. 1 0.5 CCBIAKA
Ipakruaeckas paboTa 110 TeMe "ANHEHHBI IIOUCK 3aAAHHOIO
3HAYEHUA B MaccuBe"
102 | Ilpaxtmaeckas pabora mo Teme "[lomck MUHHMAABHOTO 1 1 CCBIAKA
(MAKCHMAABHOTO) S9AEMEHTA B YHCAOBOM MaccuBe'
103 | Copruposka oaHOMEpPHOTrO MaccuBa. IIpocTsie METOABL 1 0.5 CCBIAKA
copruposku. [Tpakrudeckas pabora mmo Teme "[IpocTsie METOAB
copTupoBku Maccusa'
104 | Copruposka causHEEM. BBICTpas cCOpTHPOBKA MACCHBA 1 0.5 CCBHIAKA
(aaropm™ QuickSort). [Tpakrmaeckas pabora mo Teme "Brrcrpast
coprupoBka Maccusa'
105 | ABOHYHBIN IIOHCK B OTCOPTHPOBAHHOM MaccuBe. | Ipaxrugeckas 1 0.5 CCBHIAKA
pabora o teme "ABowrdHsIif monck”
106 | AsymepHble MACCHBEI (MATPHIIEL) 1 CCBIAKA
107 | Aaroputmer OOpabOTKH MaTpPHIIL 1 CCBIAKA
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108 | Permerme 3aAa9 aHAAN32 AQHHBIX 1 CChIAKA
109 | CpeacrBa TEKCTOBOTO IIpOIECCOPA 1 CCBIAKA
110 | KommprorepHas BEPCTKA TEKCTA 1 CCBIAKA
111 | TIpaxrmaeckasn pabora no teme "Bépcrka AokymeHTOB 1 1 CCBIAKA
¢ MaTeMarraeckumu popmyAaMu’
112 | MHCTpyMEHTHI perieH3upOBaHUA 1 CCBIAKA
113 | TIpaxrmaeckasn pabora 1o teme "MHOIroCTpaHUIHBIE AOKYMEHTHL" 1 1 CCBIAKA
114 | Ob6aaunsie cepuce. KoarekTuBHAS paboTa C AOKYMEHTAMI. 1 0.5 CCBIAKA
ITpakrugeckas pabora mmo Teme "Koaaexrusaas pabora
C AOKymMeHTAMH"
115 | Amaaus pauHBIX. bOABIIIHE AaHHBIC 1 CCBIAKA
116 | MarmmmaHzoe oOyueHHe 1 CCBIAKA
117 | AHaAH3 AAHHBIX C IIOMOIIIBIO SACKTPOHHBIX TAOAHNLI 1 CCBIAKA
118 | Ilpaxrmueckas paboTa o TeMe "AHAAN3 AAHHBIX C IIOMOIIIBIO 1 1 CCBIAKA
9ACKTPOHHBIX TabAwmI"
119 | Ilocrpoenue rpaduxos dyuxnuil. [Ipakrugeckas padora 1o 1 0.5 CCBIAKA
Teme "HarasiaAHOE IIPEACTABACHUE PE3YABTATOB CTATHCTHYECKON
00pabOTKI AAHHBIX B BUAC AUATPAMM CPCACTBAMU PEAAKTOPA
9ACKTPOHHBIX TabAwmIr"
120 | Awmnwwm tpenpa. [pakrmaeckas pabora o teme "TloaGop Aummm 1 0.5 CCBIAKA
TPEHAQ, IIPOrHO3UpoBaHue"
121 | IToabop mapamerpa. [Ipakriraeckas pabora mo Teme "Yucaemmoe 1 0.5 CCBIAKA
pelIeHre YPaBHEHUI ¢ IIOMOIIBIO ITOADOpa”
122 | OnTuMmsanns Kak ITOMCK HAUAYIITIETO PENTEHNA B 3aAAHHBIX 1 0.5 CCBIAKA
ycaosusax. [Ipaktugeckas pabota "Perrenne 3aAa9 onTuMusarium
C IIOMOILIBIO SACKTPOHHBIX TAOAHIL"
123 | PesepBuoe Bpems 1
136
OBIIEE KOAMYECTBO YACOB I10 [TPOI'PAMME 136 21.5
11 KAACC
Ne Tewma ypoka Koamdgecro gacos DOP
/1 Bcero Ipaxkr.
padoTeI
1 KoanuecrBo urdopmannm 1 CCBIAKA
2 AATOPHTMBI CKATHA AAHHBIX 1 CCBIAKA
3 Aaropurm Xadbdmana 1 CCBIAKA
4 IMpakruaeckas paboTa 110 Teme "CrxaTrHe AAHHBIX C IIOMOILBIO 1 1 CChHIAKA
aaropurma Xaddpmama"
5 Aaropurm LZW 1 CCBIAKA
6 AATOPHTMBI CKATHA AQHHBIX C rToTepsamu. [ Ipakrudaeckas 1 0.5 CChHIAKA
pabora o Teme "CixaTHe AQHHEIX C IOTEPAME (AATOPHTMEL
JPEG, MP3)"
CkopoOCTb ITepeAadn AAHHBIX 1 CCBIAKA
8 ITomexoycroiiauBele KOABL 1 CCBIAKA
Ipakruaeckas pabora 110 Teme "TTomMexoycToiunBbIe KOABL" 1 1 CCBIAKA
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10 Cucrembr. KOMITOHEHTBI CHCTEMBI M X B3AUMOAENCTBHE. 1 CCBIAKA
Cucremusrit acbdekt. Yrpapaerue Kak HH(POPMAIITOHHBII
mpouecc. ObparHas CBA3b

11 MoaeAr 1 MOACAHPOBAHIIE 1 CCBIAKA

12 I'padper 1 CCBIAKA

13 Permienne 3apag ¢ momoreio rpados 1 CCBIAKA

14 | Aepessps 1 CCBIAKA

15 OCHOBEI TEOPHH UTP 1 CCBHIAKA

16 [pakrugeckas pabora mmo Teme "[Tonck BBIMIPHIIITHONR 1 CCBIAKA
CTPATErHH B Urpe ¢ HOAHOHN nudopmarueir”

17 CpeAcTBa HCKYCCTBEHHOTO MHTEAAEKTA 1 CCBIAKA

18 Tpakruaeckas paboTa 110 Teme "CpeACTBa HCKYCCTBEHHOTO 1 CCBIAKA
nHTeAACKTA"

19 ®opmanusanus nousTus asropurma. Marruaa TeroprHra Kak 1 CCBHIAKA
VHHBEPCAABHAA MOACAB BeraucAeHni. Tesnc Yépua—
Trropunra

20 INpakrugeckas pabota 1o Teme "CocraBacHue IIPOCTOMH 1 CChIAKA
IIPOrPaMMBI AAS MAIIuHbl Tpropuara”

21 Mairmaa ITocra 1 CCBIAKA

22 Hopmaapssre aaropudmer Mapkosa 1 CCBHIAKA

23 AATOPHTMITYCCKH HEPA3PEIIINMEIC 3AAAYH. 32Aa94 OCTAHOBA. 1 CCBIAKA
HeBo3MOKHOCTD aBTOMATHYECKOH OTAAAKH IIPOrPaMM

24 CAOKHOCTD BEIYUCACHUI 1 CCBHIAKA

25 TTomck mpOCTHIX YrICEA B 3aAAHHOM AHAIIA30HE C TTOMOIIIHIO 1 CCBIAKA
AATOPUTMA «PEIIeTo DpaToceHay

26 INpakruaeckas padoTa 1o Teme "TTouCK IpoCTHIX Yncea 1 CChHIAKA
B 3aAAHHOM AHanasoHe"

27 MHOropaspsAHBIE LIEABIE YHCAQ, 3aAAYN AAMHHON 1 CCBHIAKA
apudMeTHKI

28 [MpakTgeckas paboTta mo Teme "PeaAnsarys BEMUCACHNI 1 CCBHIAKA
C MHOTOPA3PSAHBIMI YUCAAMHE "

29 CAoBapu (aCCOIMATHBHBIE MACCHBBI, OTOOPAKEHHS). XOIII- 1 CCBIAKA
ta0Anmnel [Tocrpoenne aAdaBUTHO-9ACTOTHOIO CAOBAPS AAS
3aAAHHOTO TEKCTA

30 INpakruaeckas pabora 1o Teme "ITocrpoerue aadaBuTHO- 1 CChHIAKA
YACTOTHOIO CAOBAPS AAf 3aAAHHOTO TEKCTA"

31 AmHaAun3 TEKCTa HA €ECTECTBEHHOM f3bIKE. BhiaeAeHme 1 CCBIAKA
ITOCAEAOBATEABHOCTEH IO IITA0AOHY. PeryAsipHbIe BEIPaKEHHA.
YacToTHBINA AHAAU3

32 INpakTugeckas paboTa 1o Teme "AHAAN3 TeKCTa HA 1 CCBIAKA
€CTECTBEHHOM fA3HIKe"

33 Crexu. AHAAU3 IIPABUABHOCTH CKOOOYHOIO BBIPAKEHHSA 1 CCBIAKA

34 | BeraucaeHne apudMETHIECKOTO BBIPAKEHUA, 3AITHCAHHOTO 1 CChHIAKA
B ITOCTPUKCHON popme

35 IMpakTgeckas pabota mo Teme "Boramcacmme 1 CCBIAKA

apu@PMETHIECKOIO BEIPAKEHHA, 3AIIMCAHHOIO B IIOCT(PHKCHOM

dopme"
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36 Ouepean. VicrioapzoBaHme o4epeAr AAT BPEMEHHOIO CChHIAKA
XPAHEHHUA AAHHBIX

37 Ipakrugeckas pabora mmo Teme "Vcmoapsosanue ogepean” 1 CCBIAKA

38 | Aepesbs. Peanmsarnns AepeBa ¢ IOMOIIBIO CCHIAOYHBIX CCBIAKA
crpykryp. ABouunsre (OnHapHEE) AcpeBbs. [locTpoerne
ACPEBA AASL 3AAAHHOTO apH(DMETHIECKOTO BEIPAKECHUA

39 IMpakrraeckas pabora 110 Teme "VICHOAB30BAHIE ACPEBBEB AAS 1 CCBIAKA
BBIYUCACHUS APUPMETHIECKUX BEIPAKEHNUN"

40 Pekypcusubre aaropurmel 06x0A2 aAepesa. Vcroabpsosanue CCBIAKA
CTEKA M OYECPEAH AAST ODXOA ACPEBA

41 PexypcuBubre aaropurmer 06x0Aa acpesa. Vcroapsoparme CCBIAKA
CTeKa U OYEPEAH AAS ODXOAQ ACpEeBa

42 | Aaropurmer Ha rpadax. [TocTpoerme MHHIMAABHOTO CChIAKA
OCTOBHOTO AEpPEBa B3BEILIEHHOIO CBA3HOTIO
HEOPHUEHTUPOBAHHOIO rpada

43 O06x0A rpada B raydbuny. O6x0A rpadpa B ITHPUHY CCBIAKA

44 | KoAn4ecTBO pa3AHYHBIX IyTEH MEKAY BEPIIHHAMU CCBIAKA
OPHUEHTHPOBAHHOIO ALUMKAIYECKOrO rpada

45 Anroput™ ACHKCTPHL CCBIAKA

46 INpakrugeckas paboTa 110 TeMe "BrlaucAcHuIe AAMHEL 1 CCBIAKA
KPATYAHIIIEro IIyTH MEXKXAY BeprunHaMuy rpada (aATOpHT™
Aetikcrper)"

47 Aaropurm Paotiaa—Yoprmasia CCBIAKA

48 3aAadm, perraeMee C ITIOMOIIBIO AMHAMITYECKOTO CCBIAKA
IIPOrPAMMEPOBAHISA: BEIYMCACHIC PEKYPCUBHBIX (DYHKINH

49 INpakrugeckas pabora 110 TeMe "BorancacHme pekypCrBHBIX 1 CCBIAKA
PYHKIUI ¢ TOMOIIBIO AUHAMIYECKOTO IIPOrPAMMUPOBAHUS"

50 3aaaun, peraemMple C IIOMOIIBIO AMHAMHYECKOIO CCBIAKA
IIPOrPAMMHPOBAHUA: IIOACUET KOAUYECTBA BAPHAHTOB

51 INpakruaeckas pabora 1o Teme "IToAcuér koAmdecTBa 1 CChIAKA
BAPHAHTOB C IIOMOIIBIO AMHAMITICCKOTO IIPOTPAMMUPOBAHHA"

52 3apadw, perraeMele € IIOMOIIBIO AMHAMIYIECKOTO CCBIAKA
IIPOrPAMMHPOBAHUA: 3aAA9H O THMH3AIINN

53 INonsTre o nmapaaurmax mporpaMmupoBarud. O630p A3BIKOB CCBIAKA
IIPOrPaMMHEPOBAHUA

54 [TonsTre 06 OOBEKTHO-OPHEHTHPOBAHHOM CCBIAKA
IIPOrPAMMEPOBAHNI

55 O6bexTol 1 kKAaacchl. CBOHCTBA U METOABI OOBEKTOB CCBIAKA

56 OOBeKTHO-OPUEHTHPOBAHHBIN AHAANS CCBIAKA

57 INpaktugeckas pabota mo teme "VcmoAb30BaHIEe TOTOBBIX 1 CCBIAKA
KAACCOB B Iiporpamme”

58 Paspaborka nmporpamm Ha OCHOBE OOBEKTHO- CCBIAKA
OPHUEHTHPOBAHHOIO IIOAXOAQ

59 IMpakruaeckas pabora "Paspaborka IPOCTOH IPOrpaMMEL 1 CChHIAKA
C UCIIOAB30BAHUEM KAACCOB"

60 Wukancyasmus. [Tpakrmgeckas pabora mmo teme "Paspabotka 0.5 CCBIAKA
KAACCA, ICIIOAB3YIOLIEIO HHKAIICYASLHIO"

61 Hacaeaosanue. [Toanmopdusm CCBIAKA
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62

IMpakrraeckas pabora 110 Teme "Paspaborka nepapxun 1 CChHIAKA
KAaccoB"

63 Cpeart ObIcTpOIl paspaborku mporpamm. IIpoexruposanne 1 CCBIAKA
nHTEpdEiica IOAB3OBATEAS

64 | IlpoexrupoBanue uuTepderica IOAb30BATEAA 1 CCBIAKA

65 McrroAp30BaHIE TOTOBBIX YIIPABAACMBIX SIAEMEHTOB AAf 1 CCBIAKA
rocrpoenus nurepderica

66 Ipakrraeckas paboTta 110 Teme "Paspaborka mporpaMmer 1 1 CCBIAKA
¢ rpadpraecknm nuTepdeticom”

67 W3ydenre BTOPOTO A3BIKA IIPOTPAMMIPOBAHIIS 1 CCBIAKA

68 W3ygenne BTOPOTO A3BIKA ITPOTPAMMUPOBAHISA 1 CCBIAKA

69 DTAIThI KOMITBEOTEPHO-MATEMATHIECKOTO MOACAHPOBAHHSA 1 CCBIAKA

70 AMCKpeTH3aIus IIpH MATEMATHIECKOM MOACAHPOBAHIH 1 CCBHIAKA
HEIIPEPBIBHEIX IIPOLeccoB. MOACANPOBAHHE ABIKEHIA

71 INpakruaeckas pabora 1o Teme "MoaeanpoBanne ABIKEHUS" 1 CCBIAKA

72 MoaeAupoBanue brosorugeckux cucrem. Ilpaxraaeckasn 1 0.5 CCBIAKA
pabora o teme "MoAeAnpoBarue GHOAOIMIECKUX CHCTEM

73 MaremaTudeckne MOAEA B SKOHOMUKE. BerancAnTe AbHBIE 1 CCBIAKA
SKCIICPHMEHTHI C MOACASIME

74 Beposraocrasie moaean. [Ipakrudgeckas pabora o Teme 1 0.5 CCBIAKA
"VIMHTAIIIOHHOE MOACAHPOBAHUE € IIOMOIIBIO METOAL
Momnre-Kapao"

75 KommbroTepHOE MOACAHPOBAHIE CHCTEM YIIPABACHUA 1 CCBIAKA

76 O0paboTka Pe3yAbTATOB SKCIIEPUMEHTA 1 CCBIAKA

77 Tabauanbre (PeAAIIMOHHDIE) OA3BI AAHHBIX 1 CCBIAKA

78 ITonck, copTupoBKa U (PUABTPAIIUA AAHHBIX. 3AIIPOCH HA 1 CCBIAKA
BBIOOPKY AAHHBIX. 3aIIPOCHI € apameTpamu. Beraucasemere
ITOASL B 3AIIPOCAX

79 | Ipakrryeckas pabora 1o Teme "Pabora ¢ roroBoii 6a3oi 1 1 CCBIAKA
AAHHBIX"

80 | MuoroTabAmgHbBIE 0a3bI AAHHBIX. THIIBI CBA3EH MEKAY 1 CCBIAKA
TabAuIaMu. BHenmamit karod. [leaocTHOCTD 6a3bI AAHHBIX

81 [Mpaktugeckas pabota mo Teme "PaspaboTka MHOrOTAOAMYIHOMN 1 1 CCBIAKA
0a3bl AAHHBIX"

82 3aIpOCHl K MHOTOTAOANYIHBIM 023aM AAHHBIX 1 CCBIAKA

83 [MpakTgeckas paboTa mo Teme "3ammpochl K MHOTOTAOAUIHOM 1 1 CCBIAKA
6ase AaHHEIX"

84 SspIk yrrpaBaerus aanabME SQL 1 CCBIAKA

85 [MpakTugeckas paboTa 1o Teme "VIIpaBACHHEC AAHHBIMI 1 1 CCBIAKA
¢ moMoIIpEo A3brka SQL"

86 Hepeasrnnonnsre 6a3br AAHHBIX. DKCIIEPTHBIC CHCTEMEI 1 CChHIAKA

87 WaTeprer-ipuAoxeHus 1 CCBIAKA

88 ITonsATrme o cepBepHOI U KAMEHTCKON YacTAX CaiTa. 1 CChHIAKA
TexHOAOIHA KAHUEHT — CepBep», €€ AOCTOHMHCTBA
1 HEAOCTATKHU

89 Ocuossr a3pika HTML 1 CCBIAKA

90 INpaktgeckas pabota mo Teme "CosaaHue TEKCTOBOI BeO- 1 1 CCBIAKA

cTpaHmIe”

26



https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm
https://kpolyakov.spb.ru/school/ppt.htm

91 Ocuossor a3pika HTML 1 CCBIAKA
92 Ocuossor a3pika HTML 1 CCBIAKA
93 Ipakrugeckas pabora mmo Teme "Cosparue BeO-CTpaHUIIHL, 1 1 CCBIAKA
BKAIOYAIOIICH MyABTUMEAHUIHBIEC OOBEKTHI (PHCYHKH, 3BYKOBBIC
AAHHEBIE, BUACO)"
94 OcuoBEI KackaAHBIX TabAnI cruAci (CSS) 1 CCBIAKA
95 IMpakruaeckas paboTta 110 Teme "OdopMacHIE CTPAHHLIBL 1 1 CCBIAKA
C IIOMOITIBEO KACKAAHBIX TAOAHIT CTHACH"
96 Crienapuu Ha A3pIke JavaScript 1 CCBIAKA
97 Cuenapun Ha fA3bIKe JavaScript 1 CCBIAKA
98 ®opmbr Ha BeO-CTpaHMLIE 1 CCBIAKA
99 | Ipakrmueckas pabora 1o Teme "O6paboTka AaHHBIX popm” 1 1 CCBIAKA
100 | Pasmemenune BeO-caliToB. Ycayra XocTuHTa. 3arpyska pafiroB 1 CChIAKA
HA CalT
101 | Kaapuposanue. Mcupasaenne nepcuextussl. ['ncrorpamma. 1 CCBIAKA
Koppexkiua yposreii, koppekius rpera. ObeciiBedupanue
LIBETHBIX H300PaKEeHUI
102 | BBoa n300paeHuii ¢ HCIIOAB30BAHHEM PA3AMIHBIX 1 0.5 CCBIAKA
nudpobix yerporicts. [Ipakradeckas pabora 1o Teme
"O6paborra nudpossix dpororpadmit”
103 | Peryms. Pabota ¢ oOaactamu. Puabrpsr. [pakrmaeckasn 1 0.5 CCBIAKA
pabora mo teme "Peryrmn mudposex dororpadpmit”
104 | MuOrocaoiinee n3obpaxkerus. TekcroBoie caon. Macka caost. 1 CCBIAKA
Kanaasr. CoxpaHeHne BBIACACHHOH 00AaCTH
105 | Ilpaxrmaeckas pabora mo Teme "MHOrocAo#HsE 1 1 CCBIAKA
n3obpakenus”
106 | IloAroToBka mAAFOCTpanuii AAA BeO-caiiToB. [Ipaxkrudeckas 1 0.5 CCBIAKA
paborta mo Teme " AHHMIPOBAHHBIC H300paKCHIA"
107 | BexropHas rpaduka. Bekropusanns pacTpOBBIX H300paKEHIH 1 CCBIAKA
108 | Ilpaxrmaeckas pabora mo Teme "Bexropmas rpadpuka” 1 1 CCBIAKA
109 | IlpuHLIMIIEL TOCTPOECHUA U PEAAKTUPOBAHHA TPEXMEPHBIX 1 CCBIAKA
MOAEACH
110 | Ilpakrmaeckas pabora mo Teme "Co3paHME IPOCTHIX 1 1 CCBIAKA
TPEXMEPHEIX MOACACH"
111 | Cerounsie MoaeAn. Matepraab 1 CCBHIAKA
112 | Ilpakrmaeckas pabora mo Teme "CeTounere MoACAR" 1 1 CCBIAKA
113 | MoaAeanpoBaHre HCTOYHUKOB OcBereHus. Kamepsr 1 CCBIAKA
114 | Ipaxrmaeckas pabora 1o Teme "Penaepunr” 1 1 CCBIAKA
115 | Aaamrusaeie Texaoaoruu (3D-upumrepsr) 1 CCBIAKA
116 | IlonfATHE O BUPTYAABHON PEAABHOCTH M AOIIOAHEHHOM 1 CChHIAKA
peaAbHOCTH
117- | PesepsHOE Bpems 1 CCBIAKA
136
OBIIEE KOAMYECTBO YACOB I1O ITPOTPAMME 136 36.5
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ITPOBEPAEMBIE HA EI'D ITO MTH®OPMATHUKE TPEGOBAHHNA K
PE3YABTATAM OCBOEHUA OCHOBHOM OBPA3OBATEABHOI
ITPOI'PAMMBbI CPEAHET'O OBIIIETI'O OBPA3OBAHMA

Koa
IIPOBEPAEMOro
TpeboBaHUA

ITposepaemsble TpeOOBAHNA K IPEAMETHBIM PE3YABTATAM OCBOEHUA
OCHOBHOI1 00pa30BaTEABHOI IIPOrPaMMBbI CPEAHEIr0 00IIero 00pa3oBaHuA

1.

SHane (nonumants)

1.1

ITonumanue OCHOBHBIX HpI/IHHI/IHOB YCTpOI}'IC'I‘Ba " (byHKL[I/IOHI/IpOBaHI/IH
COBpCMCHHI)IX CTaHI/IOHapHI)IX " MO6I/IAbeIX KOMHI)IOTCPOB; TeHACHHI/II;‘I pa3BI/ITI/IH
KOMHBIOTCPHI)IX TCXHOAOI‘HIZ; BAAACHUIC HaBbIKAMI p2,6OTbI C OHepaL[I/IOHHbIMI/I
CHUCTEMAMH WM OCHOBHBIMHM BHAAMI HpOFpaMMHOI‘O O6€CHC‘ICHI/IH AAA pCLHCHI/IH

yT'IC6HI)IX 3aAa4 110 BI)I6paHHOI>‘I CIICITTAAMI3AITH T

1.2

Haamume  mpeacraBaeHuii O 0Oa30BBIX — UPHUHIMIIAX — OPraHU3alUU

PYHKITHOHUPOBAHHUA KOMIBIOTEPHBIX CETEH

1.3

ITorumanue OCHOBHBIX HpI/IHLII/IHOB AI/ICKPCTI/IBHLII/II/I pa3AI/I"IHbIX BHAOB

nHGOPMALTHH

1.4

ITonumanpe 0a30BBIX AATOPHTMOB OOpabOTKH — YHCAOBOM M TEKCTOBOM
nudOpMAIH (3AIIHCh YNCCA B IO3UIIMOHHOH CHCTEME CYHCACHHSA, ACAIMOCTb
LIEABIX 9HCEA; HAXOKACHHEC BCEX IIPOCTBIX YHCEA B 3aAAHHOM AHMAIIA30HC;
00pabOTKAa MHOTOPA3PSAAHEIX IICABIX YHCCA; AHAAH3 CHMBOABHEIX CTPOK U APYTHX),

AATOPHUTMOB IIOMICKA 1 COPTHPOBKH

1.5

3nanue prHKLII/IOHaALHbIC BO3MOXHOCTH I/IHCprMCHTa/\beIX CPCACTB CpCAbI

paspaborku

1.6

BAQ.ACHI/IC OCHOBHBIMH CBCACHUAMM O 0aszax AAHHBIX, UX CTPYKTypE, CPCACTBAX

CO3AAHUA U PAOOTHI C HUMU

1.7

Ilornmanne BO3MOXKHOCTEH H OFpaHI/I‘IeHI/Iﬁ TEXHOAOI'HI HCKYCCTBCHHOTI'O
HUHTCAACKTA B PA3AMYHBIX O6A2.CTHX; HaA4IHC HpeACTaBAeHPII;'I 00 UCIIOAB30BAHUU

I/IHCpOpMaL[I/IOHHBIX TEXHOAOIUI B paSAI/I‘-IHbIX HpOCpeCCI/IOHaAI)HbIX CC})CPQX

1.8

BAQ.ACHI/IC TGOpCTI/I‘IGCKI/IM annapaTOM, ITO3BOAAROIITNM OCYIICCTBAATD
HpﬁACTaBAﬁHI/IC 3aAAHHOTIO H’ZlTyp’ZLAI)HOFO YHnCAa B pa3AI/I‘IHbIX CHCTEMAX
CUYUCACHUA; BBIIIOAHATH Hp606pa3OBZLHI/IH AOTHYECKHUX Bpr’ZDKCHI/II‘/‘I, HCIIOAB3YA
32aKOHDbI a/\l“€6pbl AOTUKU, OHpeAeAHTb Kpamaﬁmnfxi IIyTHh BO B3BCHICHHOM rpacpe nu

KOAHYECTBO HYTeﬁ MG)KAY BepLHI/IHaMI/I OpI/IeHTI/IpOBaHHOFO AIMUKAHNTYICCKOI'O rpacpa

Ymene

2.1

VMenme uMCIIOAB30BATH KOMIIPFOTCPHO-MATCMATUICCKUC MOACAHM AAf aHAAW3A
OODBEKTOB U IIPOIIECCOB: (pOpMY/\I/IpOBaTb IIEAb MOACAMPOBAHUA, BBIIIOAHSATDH
AHAAW3  PE3YABTATOB, IIOAYYEHHBIX B XOA€ MOACAUPOBAHUA; OLEHUBATH
AACKBATHOCTD MOACAN MOACAUPYEMOMY O6"bCKTy HUAH TIPOIIECCY; IIPCACTABASATDH

PE3YABTATBI MOACAUPOBAHMSA B HATASAHOM BHAE

2.2

Vmenne KAHCCI/I(i)I/IHI/IpOBaTb OCHOBHBIC 3aAa9H AaHAAM3a AAHHBIX

(IpOrHO3UpPOBAHME, KAACCH(DUKALIUA, KAACTEPH3ALNA, AHAAU3 OTKAOHEHHN);

28



IIOHUMATb IIOCAGAOBATEAPHOCTh ~PCIICHHA 3aAa4 4HAAN3A AAHHBIX: COOp
IIEPBUYHBIX AAHHBIX, OYHCTKA K OLICHKA KAa4eCTBA AAHHBIX, BBIOOpP H (MAH)
IIOCTPOEHHE MOAEAH, IIPEOOpPA3OBAHHME AAHHBIX, BH3YAAH3AIMA  AAHHBIX,

MHTEPIPETAIINAA PE3YABTATOB

2.3

Vmenue omnpeaeanTs HHMOPMAIMOHHBIH OOBEM TEKCTOBBIX, IPadUIECKUX H
3BYKOBBIX AQHHBIX IIPH 3dAAHHBIX I[IAPAMETPAX AHCKPCTH3ALNM. YMEHHE
OIIPEAEAAITE CPEAHIOIO CKOPOCTh IIEPEAAYH AAHHBIX, OLICHHBATH H3MECHCHHE
BPEMCHI IIEPEAAYN IIPH H3MEHEHUU HH(OPMALMOHHOIO OOBEMA AAHHBIX H

XapaKTCpI/ICTI/IK KaHaAa CBA3U

2.4

VMeHHe CIpOHTh KOA, OOECHEYMBAIOIIMKE HAUMEHBIIYIO BO3MOKHYIO CPEAHIOIO

AAHHY COOOIIIEHHUSA IIPU H3BECTHOH YacTOTE CHMBOAOB

2.5

VMeHnne MCOOAB30BATH HpI/I pCLHCHI/H/I 3aAa9 CBOMCTBA HOSHL[HOHHOI:I 3a111CH1
YHCEA, aAI’OpPITMbI HOCTpOCHI/IH 3aIIMCU Y CAA B HOBHHHOHHOfI CHCTEME CUYUCACHUA
C 3aAaHHBIM OCHOBAaHHEM H HOCTpOGHI/IH YHCAQ IIO CTPOKE, COACP)K?].LLICI;‘I 3aITHChb
9TOIro0 4YuHCAa B HOBI/ILII/IOHHOI‘/‘I CHUCTEME CYMCACHUA C 3aAAaHHBIM OCHOBAaHHEM,
YMCHHC BBIIIOAHATD apI/ICpMCTI/I‘ICCKI/IC OoIIepanmyy B ITO3UIIMOHHBIX CHCTEMaX

CUYUCACHUA

2.6

YMeHne CTPOUTh AOTHYECKOE BEIPAKEHNE B AUSBIOHKTHBHON M KOHBIOHKTUBHOI
HOPMaABHBIX (DOPMAX 110 33AAHHOMN TaOAHMIIE HCTHHHOCTH; HCCAEAOBATH OOAACTD
HCTUHHOCTU BBICKA3bIBAHHSA, COAEPIKAIIErO IIEPEMEHHBIE; PEINaTh HECAOMKHBIE

AOTHYECKHC ypaBHeHI/IH

2.7

Vmenne pema’rb aAFOpI/ITMI/I"ICCKI/IC 3aAa491, CBA3AHHBIC C aHAAU30M I’p’rleOB (3HAH‘II/I
HOCTpOCHI/IH OIITUMAABHOTIO IIYyTH MEKAY BCpLHI/IHaMI/I rpacpa, OHPCACACHI/IH
KOAMYECTBA paBAI/I‘IHbIX HyTef/i MCIKAY BCpI_T_H/IHaMI/I OpI/ICHTI/IpOBaHHOFO

AIIKAHYECKOTO Ipada)

2.8

VMeHHne HCIIOAB30BATH AﬁpCBbH HpI/I AHAAHU3C U HOCTpOCHI/II/I KOAOB M AAA
IIPCACTAaBACHUSA apI/IqJMeTI/I‘-I(iCKI/IX Bpra)I(eHI/IfI, Ipu pCI_HCHI/II/I 3aAa49 IIOMCKa M
COpTI/IpOBKI/I; YMCHHC CTpOI/ITb ACpeBO I/II'pr II0  3aAaHHOMY aAATOPHUTMY,

pa3p36aTBIBaTb ¥ OOOCHOBBIBATH BBII/IprH_HHyIO CTPATETHUIO I/Il"pI)I

2.9

Vmenne Q.H’ZLAI/ISI/IPOBB.TI) aArOpI/ITMbI C HMCIIOAB30OBaHHEM Ta6AI/II_[ Tpaccnpom(m;
OHpCACA}ITb Oes HCIIOAB3OBAaHMA KOMHbIOTCp’ZL pﬁSyAbTaTbI BBIITIOAHCHUHA
HCCAOXHBIX HpOI‘pﬂMM, BKAFOYAFOINUX ITHUKABI, BETBACHUA U HOAHpOFpZ{MMbI, HpI/I

3aAAHHDBIX MCXOAHBIX AAHHBIX

2.10

Vmenue OIIPCACAATD CAOXKHOCTb HM3yIAEMBIX B KypCe 0a30BBIX AATOPHUTMOB
(CyMMI/IpOBaHI/IC 9AEMECHTOB MaCCHBa, COPTHPOBKAa  MaCCHBa, HCPC60prIC
AATOPHUTMBI, ABOI/I‘IHbIﬁ HOI/ICK) " IIPUBOAUTH IIPHUMEPBI HECKOABKHX AATOPHUTMOB

pasHoﬁ CAOKHOCTH AAAl PEIIEHUA OAHOfI 3aAa9H1

211

Baasenue yHHBEPCAABHBIM A3BIKOM IIPOIPAMMHPOBAHHA BBICOKOIO  YPOBHSA
(ITackaas, Python, Java, C++, C#), mpeacTaBACHISIME O 0430BBIX THITAX AAHHBIX I

CprKTyan AAQHHDBIX; ymMcEHHIC HCIIOAB30BATH OCHOBHEIC praBAﬂIOH_[I/IC

KOHCprKHI/II/I; YMCHHE OCYIICCTBAATD aHAAM3 HpCAAO)KCHHOI;’I HpOFpﬂMMBI:
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OIIPEAEAAITD PE3YABTATBH PAOOTHI IIPOIPAMMEI IIPH 3aAAHHBIX HCXOAHBIX AAQHHBIX;
OIIPEAEAATD, TIPU KAKUX MCXOAHBIX AAHHBIX BO3MOXKHO IOAYYEHHUE YKAZAHHBIX
PE3YABTATOB; BBIABAATH AAHHBIC, KOTOPHIC MOIYT IIPHBECTH K OIIHOKe B pabote

IIPOrpaMMBbl; (DOPMYAHPOBATH IIPEAAOHKEHH 110 YAYIIIIEHHIO IIPOIPAMMHOIO KOAA

212

VMeHre peaAr30BbIBATG HA BEIOPAHHOM AAf U3YUCHIS SI3BIKE IIPOIPAMMUPOBAHEI
Beicokoro yposus (ITackaas, Python, Java, C++, C#) THIOBBIE AATOPHTMBI
00pabOTKH YHCEA, YHCAOBBIX IIOCACAOBATEABHOCTEH M MACCHBOB: IIPCACTABACHUC
4gpcAa B BHAC HaOOpa IIPOCTBIX COMHOMKHUTCACH; HAXOKACHHE MAKCHMAABHOI
(MHHIMAABHOI) nPB HATYPAABHOIO YHCAQ, 3AIIIMCAHHOIO B CHCTEME CIHCACHE
¢ ocHOBaHHEM, He IpeBriraromumM 10; BerancaeHne 0600IIEHHEIX XaPAKTEPUCTHK
SACMEHTOB MACCHBA MAU YHCAOBOH ITOCACAOBATCABHOCTH (CYMMBI, IIPOU3BEACHU
CpeAHEro  aprMETHYECKOrO, MHUHHMAABHOIO U MAKCHMAABHOIO 9AEMEHTOB,
KOAHMYECTBA SACMCHTOB, YAOBACTBOPSIOIIUX 3aAAHHOMY YCAOBHIO); COPTHPOBKY
SACMEHTOB MACCHBA; YMCHEC HCIIOAB30BATH B IIPOIPAMMAX AAHHBIC PA3AMYIHBIX
THIIOB C Y4ETOM OIPAHIYCHNN HA AMAIIA30H UX BO3MOKHBIX 3HAYCHIM, IIPHIMCHSITE
LIPH PEIUCHUN 3aAdY CTPYKTYPHL AAHHBIX (CIIHCKH, CAOBApH, CICKH, OYCPCAN,
ACPEBb); IIPHUMEHSTH CTAHAAPTHBIC ¥ COOCTBEHHELE IIOAIIPOIPAMMEL AAT 06pabOoTKY
YHCAOBBIX AAHHBIX H CHMBOABHBIX CTPOK; HCIIOAB30BaTH IIPH pa3paboTke
IIporpaMM OGHOAHOTEKH IIOAIIPOIPAMM; YMEHEE HCIIOAB30BATH CPEACTBA OTAAAKH

IIpOrpaMM B CPEAC IIPOrpaMMHPOBAHMSA

213

VMenne HCIIOAB30BATH SACKTPOHHBIC T36AI/IL[bI AAA AHAAM3A, HPCACTQ.BACHI/IH u
O6p’rl6OTKI/I AAaHHBIX (BKAIO"I’(ELH BbI60p OIITUMAABHOI'O peLT_ICHI/IH, HOA6OP AVTHHUH
TPCHAAQ, pCLHCHI/IC 3aAaY9 HPOFHOSI/IpOBaHI/Iﬂ); YMEHHE HCIIOAB30OBATH TAOAUYHBIE

(pCAHLII/IOHHbIC) 6a31>1 AAHHBIX 1 CHpaBO‘IHbIC CHUCTEMBI

2.14

Vmenne OpFaHI/ISOBI)IBaTI) AMTYIHOC I/IH(i)OpM’ZLHI/IOHHOS HpOCTpaHCTBO C
HCIIOAB30OBAHHUEM pa3AI/I‘{HbIX CpﬁACTB HI/Iq)pOBbIX TCXHOAOFHﬁ; IIOHHUMAHUE

BO3MOKHOCTEH HHU(POBBIX CEPBUCOB I'OCYAAPCTBEHHBIX YCAYT, IH(POBBIX

O6p230BaTCAbHI)IX CEpBUCOB
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ITEPEUEHDb DPAEMEHTOB COAEP)KAHI A, ITIPOBEPAEMBIX HA EI'D ITO

NMH®OPMATHKE

Koa

ITpoBepaeMeIii 3A6MEHT COAEPIKAHMA

1

Hudposas rpaMoOTHOCTD

1.1

OcHOBHEIE TEHACHIIUH PAa3BUTHA KOMIIBIOTEPHBIX TEXHOAOTHI. [1apassesbHbIE
BeIYHCAeHUA. MHOroIporeccopuele cucreMsl. PacripeaeAEHHBIE BEIMUCANTEABHbIE

cucTeMsl 1 0OpabOTKA OOABIIINX AAHHBIX

1.2

[TpuHIUIBL TOCTPOEHUA K AIllIAPATHBIC KOMIIOHEHTBI KOMIIBbIOTEpHBIX cereil. CereBrre
nporokoasl. Cers Murepuer. Aapecauns B cetu HMurepuer. IIporokoast crexka TCP/IP.

Cucrema AOMCHHBIX UMEH. PaSAeACHI/IC IP-cetn Ha ITIOACETH C IIOMOIIBIO MACOK HOACCTCﬁ

1.3

@arirosas cucrema. [Touck B dariroBoit cucreme. IIpuHIHIIBl pasMerneHnsa 1 IMCHOBAHHS

daiiros B AooAroBpeMeHHOI amATH. I11abAOHBI AAd onHcanud rpyi paiAoB

1.4

CKOpOCTb IIepeAadn AAHHBIX. 3aBHCHUMOCTD BpPEMEHH IIEpPCAAYN OT I/IHCpOpMaHI/IOHHOI’O

00BEMA AAQHHBIX U XapaKTCPUCTUK KaHaAa CBA3U

1.5

Iudposanne aannpix. CumMerpudnsie u HecummMerpuyaneie mudpsl. ndper npocroi

samensr. [udp Lesaps. [udp Bwkenepa. Aaroprrv mmdposamms RSA

1.6

KOAI)I, ITO3BOAAFOIIIMIC O6Hapy)KI/IBaTb " UCIIPABAATH OI_HI/I6KI/I, BO3HHMKAFOIITHC HpI/I HCpCAa‘IC

aaHHBIX. Paccrosaue Xommunra. Koauposanue ¢ mosropennem 6uros. Koasr XommvuHra

TCOPCTI/I"ICCKI/IC OCHOBBI I/IH(lbOpMaTI/IKI/I

2.1

ABOI/I"IHOC KOAI/IpOBaHI/Ie. PaBHOMCpHBIC nu HCpaBHOMepHI)IC KOABI. ACKOAI/IpOBaHI/IC
COO6H.ICHPIﬁ, 3aITMCAaHHBIX C IIOMOIIBIO HCpaBHOMCpHBIX KOAOB. Vcaosue @Pamo.

HOCTPOGHI/IC OAHO3HAYHO ACKOAUPYEMBIX KOAOB C ITOMOIIIBIO ACPEBA

2.2

Teoperndeckue IOAXOABI K OIIEHKE KOAMdYecTBa mH(Opmanuu. EAMHUIBL H3MepeHHA
koAmdecTBa uH@oOpManun. AAQaBUTHBI IIOAXOA K OLEHKE KOANYECTBA HMH(OPMAIINM.
3axkon apamruBHOCTH HH(MOpMaruu. Popmyaa Xaprau. Mudopmaimsa u BEpOATHOCTD.

Dopmyaa [llernona

2.3

Cucremer cuucAeHus. PasBépHyras 3alIHCh LEABIX H APOOHBIX HYHCEA B IIO3HI[HOHHOM
cucreme carcaeHus. CBONCTBA TO3UIIMOHHON 3aIIUCH YHUCAQ: KOAMYECTBO HHUMP B 3aIIHCH,
IIPU3HAK ACAMMOCTH YHCAA2 Ha OCHOBAHHE CHCTEMBI CYHUCACHHA. AATOPHIM IIEPEBOAA
LIEAOTO YHCAd W3 P-HIHONW CHCTEMBI CUHMCACHHA B ACCATUIHYIO. AATOPHUTM IIEPEBOAA
KOHEYHOM P-m4HOH ApOOHM B ACCATHYHYIO. AATOPUTM IIEPEBOAA IIEAOIO UHCAA H3
ACCATHYHOM cHCTeMBbI cuucAaeHus B P-uanyro. [lepeBoa KOHEUHOH AecATUIHONR ApoOu B P-
w9HyIO. ABOMYHAA, BOCBMEPHYHAA U INECTHAALATEPHYHAA CHUCTEMBI CYHUCACHHA, CBA3b

MEIKAY HUIMH. ApI/I(i)MCTI/I‘IecKI/IC OHCpaHI/II/I B ITO3UITOHHBIX CUCTEMAX CUYUCACHUA

24

Tp OWYHAasA  YpPaBHOBCIICHHAA CHUCTEMAa  CYMCACHHUA. ABOI/I‘IHO -ACCATHYIHAA  CHCTEMA

CUYUCACHUA

25

Koauposarue TexcroB. Koaumposka ASCIL.  OamobGaiitabie koauposku. CraHaapT
UNICODE. Koauposka UTF-8. Onpeaeaenne HHGOOPMALIMOHHOIO 0OBEMA TEKCTOBBIX

COODIIEHUN
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2.6

Koauposanue nsobpaxennit. Orerxa nHGOPMAITHOHHOTO 00BEMA TPpapUYECKIX AAHHBIX
IIPH  33AAHHBIX pPAaspelleHUNM H TAYOHMHE KOAHpPOBaHUA LBera. LlIBeToBBIE MOAEAM.
Koanposanmue 3Byka. OneHka nHGOPMAIIHOHHOTO 0OBEMA 3BYKOBBIX AAHHBIX [IPH 3aAAHHBIX

JaCTOTEC AUCKPETHU3AINN 1 PA3PAAHOCTH KOAUPOBAHMS

2.7

Aarebpa Aoruxu. llomarme BbIcKasbBaHHA. BbickaspiBareAbHBbIE (DOPMBL  (IIPEAHKATL).
KBaHTOpPEI CyIIIeCTBOBAHUA U BCCOOIITHOCTH.

Aormueckue omeparun. Tabaumsr ucruHHOCTH. Aormdueckue BoipaxeHHs. Aormgeckue
TOMKAECTBA. \OTHYECKIE OLIEPAIIMH U OLIEPAIIIH HAA MHOMXKECTBAMH.

3aKOHBI AAT€OpEl AOTHKH. ODKBHBAACHTHBIE IIPEOOPA30BAHUA AOIMYECKHX BBIPAKCHIIM.
Aormdeckue ypaBHEHNA U CHCTEMBI yPABHEHU.

Aormaeckne dyHKIHH. 3aBHCUMOCTb KOAHYECTBA BO3MOKHBEIX AOTHYECKUX (DYHKIHN OT
KOAHMYECTBA APIYMEHTOB.

Kanouuueckne CpOpMI)I AOTHYECCKHX Bpra}I(CHI/IfI

2.8

COBGPH_IGHHBIﬁ ANIBIOHKTUBHBIC KOHBIOHKTHUBHBIC HOpMaAbHLIC q)OpMI)I, aAIOpHTMbI nx

IIOCTPOCHMA ITIO Ta6AI/IL[€ HNCTHHHOCTH

2.9

Aormdeckre 3A€MEHTHI B COCTABE KOMIIbIOTEPA. TpI/IITCp. CWMaTOp. MHOFOPaSpHAHbII;'I
CyMMaTop. HOCTpOCHI/IC CXECM Ha AOI'MYCCKHX IJACMCHTAX IIO 3aAAHHOMY AOTHYCCKOMY

Bpr’d_)KCHI/IIO. 3anmcy AOrMIECKOTO Bpra_)KCHI/IH IIO AOIHYECKOM CXeMe

2.10

Moaean u Moaeanposarue. Llean moseAnpoBanmst. AACKBATHOCTb MOACAT MOACAHPYEMOMY
o0pexty nam nporeccy. Popmarusanysa IPUKAAAHBIX 3aA2Y.
IIpeacraBaeHmE PE3YABTATOB MOAEAUPOBAHUA B BUAC, YAOOHOM AAf BOCIPHATHA YEAOBEKOM.

I'padpuaeckoe peACTaBACHHE AAHHBIX (CXEMBI, TAOAUIIBL, IPAPUKL).

211

ITpeacTaBACHME ITEABIX YHCEA B ITAMATH KOMITbIOTEpa. OIpaHHYEHHOCTh AMAITA30HA IHCEA
IIPX OTPAaHUYCHUH KOAWYECTBa paspAAoB. [lepenosnenne paspasHon cerku. bessnakoBre
M 3HAKOBBIC AAHHBIC. 3HAKOBBIM OHUT. ABOMYHBIN AOIIOAHHTEABHBIN KOA OTPHIIATEABHBIX
YHCEA.

IToGuroBble Aormveckue onepanud. AoOradeckuil, apu@METHIECKUN M LIHUKAHYECKHI

casurn. [1udpopanue ¢ MoMoIIbIO TOOUTOBOH oneparuu «uckArodaroree MIAI»

212

HpeACTaBAeHI/IC BCILIECCTBECHHBIX YN CEA B IIaMATH KOMHBIOTCpa. 3Haqamaﬂ YJaCThb 1 ITOPAAOK
YHCAAQ. AI/I’AHH.SOH 3HAYEHUI BCILICCTBCHHBIX YMCCA. HpO6A€MI>I XpaHeHI/IH BCIIICCTBCHHDBIX
YHCCA, CBA3AHHBIC C Ol"paHI/I"IeHI/IeM KOAMYECTBA pQSPﬂAOB. Brimmoanenune OHepaLlI/IfI C

BCILECTBECHHBIMU YHCAAMU, HAKOITACHUC OI_HI/I6OK HpI/I BBIYHMCACHHAX

213

I'pacdpsr. Ocuosubie nousatusa. Buast rpadgos. Onuncanue rpadoB € IIOMOIIBIO MaTPHIL
CMEKHOCTH, BECOBBIX MATPHII, CIHCKOB CMEKHOCTH. PeIlleHHe aATOPHTMHYECKHX 3aAad,
CBA3AHHBIX C AHAAM30M IPadpoB (IOCTPOEHHE ONTHUMAABHOIO IIyTH MEXKAY BEPIIHHAMHI
rpada,  OIpeAeACHHE  KOAMYECTBA  PAa3AMYHBIX  IyTE€H  MEKAY  BEpIIHHAMH

OpI/ICHTI/IpOBaHHOFO AIMTUKAMTYICCKOTO rpa(i)a)

2.14

Aepesbs. bunaproe aepeso. Aepesps moncka. Crocobsr o6xoaa acpesa. [IpeacraBacHue

apuMETHIECKIX BRIPAKEHUNH B BUAE AcpeBa. Vcrmoapsosanme rpadpoB 1 AepeBbeB IIpH

OIICAHUH OOBEKTOB M IIPOIIECCOB OKPYKAIOIIETO MUPa
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2.15

AuCKpeTHBIE HIPBI AByX HIPOKOB C ITIOAHOI uH(opMmanueii. [Tocrpoenue aepesa epedbopa
BapI/IaHTOB, OITMCaHHC CTpaTCI‘I/II/I I/II‘pI)I B T2,6AI/ItIHOI>'I CpOpMC. BI)II/II‘pI)H_HHI)IC nu

IIPOUTPBIIITHBIC ITO3UIIII. BbII/IprILHHbIC CTpaTerumn

2.16

CpeACTBa HCKYCCTBEHHOIO HMHTEAAEKTA. VIAeHTHdHKAIIIA U IIOUCK H300PAKCHUN

b
pacrosHaBanue AuIl. VIcIIoAB30BaHHE METOAOB HCKYCCTBEHHOIO MHTEAAEKTA B OOYYAIOIIHX
cucremax. VICIIOAB30BaHIE METOAOB HCKYCCTBEHHOIO HHTEAACKTA B PODOTOTEXHHKE.

Warepner sermeit. Hefiponnsre cetu

AAI‘OpI/ITMbI nu HpOFpaMMI/IpOBaHI/Ie

3.1

(DOpMaAI/I?,aHI/Iﬂ IIOHATHUA aAI‘OpI/ITMa. Marrmaa TI)IOpI/IHI‘a KakK yHI/IBCpCQ,AI)HaH MOAEAD

BBIYMICACHUI

3.2

OrreHKa CAOKHOCTH BBIYHCACHHHA. Bpemsa paOoTer 1 OOBEM HCIOAB3YEMOH IIAMATH, HX
3aBHCHMOCTB OT pPasMEpa MCXOAHBIX AAHHBIX. OIICHKA ACHMIITOTHYECKON CAOKHOCTH
AATOPHTMOB. AATOPHTMBI ITOAMHOMHAABHOH CAOKHOCTH. [lepeOGOpHEIC aATOPHTMBL
[Mpveps! pasAMYHBIX AATOPUTMOB PEIIICHUSA OAHOI 3aAa9H, KOTOPHIC HMCIOT PA3AHMIHYIO

CAOXKHOCTDb

3.3

OHPCACACHI/IC BO3MOMXHBIX pC3yAbTaTOB pa6o’rb1 HpOCTCfILHHX aAI"OpI/ITMOB praBACHI/IH
HCIIOAHUTEAAMU 1 BBIYHMCAMTCABHBIX ’rlAI’OpI/ITMOB. OHpCACACHI/Ie HNCXOAHBIX AAHHBIX, HpI/I

KOTOPBIX AATOPHTM MOKET AATh TPEOYEMBIH PE3yAbTAT

3.4

AATOPHTMBL OOPaOOTKM HATYPAABHBEIX YHCCA, 3AIIMCAHHBIX B ITO3HI[HOHHBIX CHCTCMAX
CUHCACHIS: pasOMCHME 3allUCH YHCAA HA OTACABHBIC ITH(DPHI, HAXOXKACHHE CYMMBL U
IIPOHU3BEACHHA IUPP, HAXOKACHHE MAKCUMAABHON (MHHUMAABHO) I PHL.

IIpeacTaBacHue dwrcAa B BHAE HADOpa IIPOCTBIX COMHOMKHTEACH. AATOPUTM OBICTPOrO
BO3BEACHHSA B CrereHb. IIoMcK IpPOCTBIX UHCEA B 33AAHHOM AHAITA30HE C ITOMOIIBIO

AATOPHTMA «PEILIETO 3paT0ccbeHa»

3.5

MHOFOpaBpHAHbIC IICABIC YHCAQ, 3aAAYH AAHHHOfI apI/IqJMeTI/IKI/I

3.6

Aspik  mporpammuposanus  (Ilackaap, Python, Java, C++, C#). Tumer AaHHBIX:
IICAOYUCACHHBIC, BEITICCTBEHHBIC, CHMBOABHBEIE, Aormueckue. BerBaenwms. CAoKubIe
ycaosus. Lukasr ¢ ycaoBueM. LIEKABI 11O TIepeMeHHOI.

O0bpaboTka AaHHBIX, XpaHAmMUXCcH B (parirax. Tekcrosere u ABomdaHbIE (haiabl. PaitroBere
riepemenHsie (aiiaoseie ykazarean). Urenne us daiisa. 3amuce B dafia.

Pasbuenne 3apaun Ha moAzapa4an. [loanporpammsl (IIPOIEAYPSL U (DYHKITH).

HcrroAp3oBaHue CTAHAAPTHON OHOAHOTEKH A3BIKA IIPOIPAMMUPOBAHUA

3.7

Pexypcua. Pexypcusnsie nporieaypst u doyaknnn. Kcrioap3oBanue creka AAS OPraHU3AIHI

pCKyp CHUBHBIX BBI3OBOB

3.8

UYrcaernsre MeTOABL Tounoe u nmpubarmxéHHOE perreHns 3aaaun. JHCACHHOE pEIICHHE
YPaBHEHUI € ITOMOINBIO ITOADOpa mapaMerpa. YHUCACHHBIE METOABI PEINCHIA YPABHEHUIL:
METOA ITepebopa, MEeTOA ITOAOBHHHOIO AeAcHusA. [IpuOAMGKEHHOE BBIMHCACHHE AAHMH
KpUBEIX. Bbrumcaenme maomasedl puryp ¢ IIOMOIIBIO HYHCAECHHBIX METOAOB (METOA

IIPAMOYIOABHHKOB, METOA Tpamenuii). [Touck makcumyma (MHHEMYyMa) (PYHKIIHH OAHOM

HCpCMCHHOﬁ METOAOM IIOAOBHHHOI'O ACACHUA
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3.9

O0paboTKa CHMBOABHBIX AAHHEIX. BCTpoeHHEIE (DYHKIIMU A3BIKA IIPOIPAMMHPOBAHUA AASA
0OpabOTKH CHMBOABHBIX CTPOK. AATOPHTMBI OOPaOOTKH CHMBOABHBIX CTPOK: IOACYET
KOAMYECTBA ITOSBACHUI CHMBOAA B CTPOKE, pa3OHEHNE CTPOKH Ha CAOBA IO IIPOOEABHBIM
CHMBOAAM, ITOMCK IIOACTPOKH BHYTPH AAHHOH CTPOKH, 3aME€HA HAWACHHOM ITOACTPOKH Ha
APYIVEO CTPOKy. l'eHepamms Bcex CAOB B HEKOTOPOM aA(aBHTE, YAOBAETBOPSEOIINX

3aAaHHBIM OrpaHmaeHuAM. [IpeobpasoBaHe YncAa B CHMBOABHYIO CTPOKY U OOPATHO

3.10

MaccuBbl U IIOCACAOBATEABHOCTH UHCEA. BBIYHCACHHE OOOOIIEHHBIX XaPAKTEPHUCTHK
9AEMEHTOB MACCHBA HAU YUCAOBOH IIOCACAOBATEABHOCTH (CYMMEL, IIPOU3BEACHUSA, CPEAHETO
apu@METUIECKOr0, MUHUMAABHOTO U MAKCHMAABHOIO 9AEMEHTOB, KOAUYIECTBA 9ACMEHTOB,
YAOBACTBOPAIIOIIUX 3aAAHHOMY YCAOBHIO). /AMHEHHBIH IIOMCK 33AAHHOIO 3HAYCHHA B
maccuBe. AATOPHTMBI PabOTBI € 9AEMEHTAMHU MACCHBA C OAHOKPATHBIM IIPOCMOTPOM
maccuBa. COpPTHPOBKA OAHOMEPHOTO Maccuba. IlpocrTsie METOABI COPTHPOBKH (METOA
IIy3BIPbKA, METOA BBIOOpa, COPTHPOBKA BcraBKamu). COPTHPOBKA CAHAHHEM. bercrpas
coprupoBka maccuBa (aaropumrm  QuickSort). ABOMYHBIE IOMCK B OTCOPTHPOBAHHOM

MaCCHBC

3.11

ABymepHBIE MacCHBBI  (MATPHIIEI). AATOPHTMBI OOpPaOOTKH ~ABYMEPHBIX MACCHBOB!
3AIIOAHCHHE ABYMCPHOIO YHCAOBOTO MACCHBA IIO 3aAAHHBIM IIPABHAAM, IIOMCK 9ACMCHTA B
ABYMCPHOM MACCHBC, BEIYHCACHHCE MAaKCHMyMa (MHHMMyMa) H CyMMBI DACMCHTOB

ABYMEPHOI'O MaCCHBA, IICPECTAHOBKA CTPOK 1 CTOA6L[OB ABYMEPHOI'O MaCCHBa

3.12

CAoBapu  (acCOMATUBHBIE MACCHBEL, OTOOpakeHHs). Xomr-tabAumel. [locrpoenne

aACpaBI/ITHO—‘-IaCTOTHOI‘O CAOBapA AASl 3AAAHHOI'O TEKCTA

3.13

Crexn. AHAAN3 IIPABUABHOCTH CKODOYHOTO BBHIPAKCHMSA. BEIYHCACHHE apHE(METHICCKOTO
BBIP/KEHHA, 3AIIMCAHHOIO B TocTpuKCHOIT popme.

Ouepean. VcrioapsoBanne ouepear AAT BPEMEHHOIO XPAHEHHUA AAHHBIX

3.14

AAFOpI/ITMbI Ha rpacpax. HOCTpO@HI/Ie MHHHMAABHOI'O OCTOBHOIO ACpE€Ba B3BCHICHHOIO
CBAISHOI'O HECOPHUEHTUPOBAHHOTO rpacpa. KoawnuectBo Pa3sAMYIHBIX HyTCI‘/‘I MCIKAY BEpIIHHAMI

OPHUEHTHPOBAHHOIO ALUKANYIECKOTO rpaca. Aaropurm AeHKCTpBI

3.15

Aepesbs. Pearusanms AepeBa ¢ IOMOIIBIO CCBIAOYHBIX CTPYKTYP. AomuHsie (OHHAPHBIC)
Acpepbs. [locTpoenue AepeBa AAM 33AAHHOTO apH(METHIECKOTO BEIpasKeHud. PexypcuBHELe

AATOPHUTMBI O6XOA2. A€peBa. HcmoAb3oBanme creka u OYCPCAH AAA O6XOA2. A€peBa

3.16

AI/IHaMI/I‘ICCKOS Hp orpaMMHp OBaHHNC KaK MCTOA pCLT_IeHI/ISI 3aAa9  C COXpaHCHI/ICM
HpOMG)KyTO‘IHbIX peSyABTaTOB. 3aAa‘II/I, pemaeMHe C IIOMOIIIBXO AHMHAMHYECKOTIO
HpOFp aMMI/IpOBaHI/ISII BBIYYMICACHHC pCKprI/IBHI)IX Cl)yHKI_II/II‘/’I, HOAC‘{éT KOAMYECTBA

BZLPI/IZLHTOB, 3aAaY9N OIITUMM3AITHIT

3.17

[Tonsitme 06 OOBEKTHO-OPHEHTHPOBAHHOM IHpOrpaMmMupoBaHuu. OOBEKTH M KAACCHL
CBolictBa 1 METOABL 00BEKTOB. (OOBEKTHO-OPHEHTHPOBAHHBIN aHAAHU3. Paspaborka
IpOrpaMM Ha  OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO — ITOAXOAA.  MHKamcyasriws,

HACACAOBAHUE, IIOAUMOP(U3M

MudopmannoHHbIe TEXHOAOTHH

4.1

Amnaans AAaHHDBIX. OcuHoBHble 3aA29U AaHAAW32 AAHHBIX: IIPOTHO3UPOBAHUE, K/\aCCI/ICbI/IKaL[I/IH,

KAaCTepusanus, aHaAn3 OTKAOHCHUI. HOC/\CAOB&TCABHOCTB pemeHus 3aAav  aHAAM3a
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AQHHBIX: COOp IEPBHYHBIX AAHHBIX, OYUCTKA M OLICHKA KA4eCTBA AAHHBIX, BBIOOP U (HAH)
IIOCTPOEHUE MOACAH, IPEOOPA3OBAHUE AAHHBIX, BU3YAAH3ALNA AAHHBIX, HHTEPIIPETALINA
pesyabratoB. Ilporpammmbie cpeacrBa u  VHTepHer-cepBHCE  AAl  0DOpaboOTKH |

IIPEACTABACHUSA AAHHBIX. BoAbItine Aanabie. MammaaOE 00yUeHwe

4.2

AHAAU3 AAHHBIX C IIOMOIIBIO 9ACKTPOHHBIX TAOAHUIL. BblYmcAeHHE CyMMEI, CPEAHErO
apu@METUYIECKOr0, HAMOOABIIErO (HAUMEHBIIICIO) 3HAYCHUA AHAIIA30HA. BrramcaeHume
k09 DUIIHEHTA KOPPEAALIHH ABYX PAAOB AaHHBIX. [locTpoeHme cTOAOYATHIX, AMHEHYIATHIX
1 KpyroBaix Auarpamm. [ locrpoenne rpacdukos dpyukiuii. [ToAGop AnHNIM TpeHAa, pereHme

33aA29 IIPOTHO3UPOBAHMAA. Permenne 32A29 OIITUMH3AITHH C IIOMOIIIBIO DACKTPOHHBIX Ta6AI/IL[

4.3

AucKkperusamus IpH  MATEMaTHYIECKOM MOACAHUPOBAHUU HEIPEPHIBHBIX IIPOLIECCOB.
MoaeaupoBanne ABmKeHHA. MoAeAHpOBAHIE OHOAOTHYCCKHX CHCTEM. MareMaTmdaeckue
MOACAU B 9KOHOMHUKC. DBBIYHCAMTEABHBIE OKCIIEPUMEHTH C Moaeaamm. O0OpadoTka
pe3yABTATOB  9KcmepuMeHTa. MeToA HamMeHBITMX —KBaApaTOB. OIICHKA YHCAOBBEIX
IIAPAMETPOB MOAEAHPYEMBIX OOBEKTOB U IIPOIECCOB. BoccTaHOBACHME 3aBUCHMOCTEH 11O

pe3yAbTaTaM SKCIICPUMEHTA

44

Bepostaoctapie mMoaean. Metoasr Monrte-Kapao. VMuranmonHOe MOACAHPOBAHIE.

CucreMBl MACCOBOTO OOCAYKHUBAHUA

4.5

Tabauansie (PEAATHOHHBIE) 0a3bl AAHHBIX. TaOAMIIA — IPEACTABACHHE CBEACHUIH 00
OAHOTHUITHEIX 00BbekTax. Iloae, samuces. Karou Tabammsr. PaboTa ¢ roToBOIT 6a30% AAHHBIX.
3amoaHeHne 0as3bl AaHHBIX. |lonck, cOpTHpOBKA M (PUABTPALINA AAHHBIX. 3alIPOCHl Ha
BBIOOPKY AAHHBIX. 3AIIPOCHI € MapaMeTpaMi. Berarcasemsie ITOAS B 3aIIPOCAX.

Muororabaugabie 6a3bl AAHHBIX. THITEI CBA3CH MEXKAY TaOAMIAME. BHEIIHHEH KArOd9.

LleaocTHOCTD Oa3BI AAHHBIX. 3AIIPOCHL K MHOTOTAOAUYIHBIM 0a3aM AAHHBIX

4.6

TexcroBbIii IIpOoIIECCOP. CpCACTBa IIOUCKA M 2aABTO3aMEHBI B TEKCTOBOM IIPOILIECCOPE.
CprKTypI/IpOBaHHbIC TCKCTOBBIC AOKYMCHTHI. CHOCKI/I, OI'AaBACHUC. HpaBI/IAa OUTUPOBAHUA

HCTOYHHKOB 1 0(pOpMACHHUA OHOAHOrPaOHIECKUX CCBIAOK
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YuebHO-METOANYECKHUIA KOMIIAECKT

AIIapaTHBIE CPEACTBA

ITepcoHaAbHBIN KOMIIBIOTEP — YVHHBEPCAABHOE YCTPOMCTBO OOPaOOTKH HH(MOPMALINM; OC-
HOBHAfA KOH(PUIYpAIIIA COBPEMEHHOIO KOMITBFOTEPA OOECIIEYHBACT YJIAIIEMYCA MYABTHMEANA
BO3MOKHOCTH.

ITpoexTop, TOACOEAMHAEMEBIN K KOMIIBFOTEPY; TEXHOAOTHYECKUIT SAEMEHT HOBOI I'PAMOTHOCTH
— PAAMKAABHO ITOBBIIIIAET: YPOBEHD HATASAHOCTH B paDOTE YIUTEAA, BOSMOKHOCTD AASl YUAIIIHXCSA
IIPEACTABAATD PE3YABTATHI CBOEH PaOOTHI BCEMY KAACCY, 3(D(PEKTHBHOCTD OPTraHN3AIIMOHHBIX 1
aAMI/IHI/ICTpaTI/IBHI)IX BbICTyHACHHfI.

ITpunTep — nossoaser pukcHpoBaTh HHGOPMALIUIO HA Oymare.

CkaHep — I103BOASIET TIEPEBOANTH HH(POPMALIHIO U3 OYMAKHOTO B 9IACKTPOHHBII BHA.

CepBep — obOecrieunBaeT paboOTy AOKAABHOM CETH, AAET AOCTYI K POCCHICKAM K MHPOBBIM
MHMOPMAIIMOHHBIM PECYPCAM, ITO3BOAAET BECTU SIACKTPOHHYIO IIEPEIINCKY.

YcrpoiicTBa BEIBOAA 3BYKOBOM HH(OPMAIMM — AYAMOKOAOHKH M HAYIITHHUKH AAf HHAH-
BHAYAABHON pabOTBI CO 3BYKOBOM MH(POpPMALIHEIL.

YcrpoiictBa AAA PYYHOIO BBOAA TEKCTOBOM HH(pOPMAIIMHM ¥ MAHHUIIyAUPOBAHMA IK-
PAaHHBIMU O0'BEKTAMH — KAABUATYPA U MBIIIIb.

HpOPpaMMHbIC CpCACTBél

OmnepanmonHas cucrema

DaITAOBBIIT MEHEAKED

AHTHBUpPYCHAA IIPOrpaMma

TexcTOBBII PEAAKTOP, PACTPOBBII U BEKTOPHBIH rpadpudecKkue peAaKTOPE!

[Iporpamma pa3paboTKH Ipe3eHTaIuii
bpaysep

Aureparypa

Aas yaurean
[Toaskos, Epemu: Mudopmaruxa. 10 kaacc. basoeiit u yraydAenusiii ypopan. YueOuuk. B 2-
x gactax. — M.: BMHOM. AaGoparopus saanmit, 2020.
[Toasxos, Epemun: Muadopmaruka. 11 kaacc. basossrit u yrayoAenHsii yposuu. Y4yeOuuk. B 2-
x gactax. — M.: BMHOM. Aaboparopus suannii, 2020.
Asrtopckuii caiit K.FO. IToaskosa (https://kpolyakov.spb.ru/school/basebook.htm )

Aas oGyugaromrerocs
[Toaskos, Epemum: Mudopmaruxa. 10 kaacc. basoeiit u yraydAenusiii ypopau. YueOuuk. B 2-
x gactax. — M.: BMHOM. AaGoparopns snanmii, 2020.
[Toaskos, Epemum: Mudopmaruxa. 11 kaacc. basoeiit u yraydAennsiii yposuu. ¥Vaebuuk. B 2-
x gactax. — M.: BMHOM. Aaboparopus suanuii, 2020.
Asropckuii caitr K.FO. [Toasikosa (https://kpolyakov.spb.ru/school/basebook.htm )

Cairr https://kompege.ru

[Toaskos K.FO. «100 6asro mo muadopmaruke. Permaem 3apauun EI'D ma aseike Pythony
Axrmonepnoe obrectBo «Mzaareapcto «lIpocserennes
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C 74DE63CC D54
Bnaneneu; Paroxuta Onbra AnekcaHaposHa
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