npunoxenue 2.34 x OIIOII no cnermansHOCTH CITO

09.02.07 ndopmannoHHbIE CHCTEMBI U IPOTPaMMHUPOBaHHE

npunoxenue 2.34 x OIIOII no cnenuansHOCcTH CITO

44.02.06 IIpodeccuonansHoe 00yueHne (10 OTPaCIIsIM)

npuiioxenue 2.32 k OIIOII no cneunansHocTH CI1IO

10.02.05 Obecneuenre HHPOPMALMOHHON OE30MTACHOCTH aBTOMATH3HPOBAHHBIX CHCTEM
npunoxernne 2.32 xk OIIOII no criermmansHOCTH CITO

21.02.19 3emrueycTpoiicTBO

npuitoxkenne 2.28 k OITOIT mo nmpodeccun CITO

09.01.03 Oneparop HHPOPMALTUOHHBIX CUCTEM U PECYPCOB

PABOYAS ITPOI'PAMMA
yueOHoro npeagmera «apopmaruka»

po¢HIIH MOTydaeMoro NpodhecCHOHATBHOTO 00Pa30BaAHUS:
TEXHOJIOTHYeCKUid (MHPOPMAITMOHHO-TEXHOIOTUYECKUI) MPOPHIIH

(c yriyOneHHbIM U3yYeHUEM MaTEMAaTUKUA U UH()OPMATHKH )



HNOACHUTEJIBHASA 3AIITMCKA

Pabouas mnporpamma yueGHoro mpenmera HWudopmaruka" (yriyOneHHBIH YpPOBEHbD)
(mpenmeTtHas obnacte "Matematuka W uH(popMmaTHKa') (Jlanee COOTBETCTBEHHO — pabouas
nmporpaMma 1o uHpopmarrke, HHPOpMATHKa) HA YPOBHE CPEJHEro O0IIero oOpa3oBaHMs COCTaBlIEHA
Ha OcCHOBe TpeboBaHmii k pesynbraram ocBoeHus POII COO mpencrasinenHsix B @I'OC COO,
benepanbHOl padboueit mporpammel BoctiuTanusi, @I'OC CIIO c yuerom nosrydaemoii mpodeccuu uiu
cnenuanbHocT:  09.02.07 MHdopmanuoHHble CcUCTeMbl U mporpamMmupoBanue, 44.02.06
[Ipodeccuonanproe oOyuenne (mo otpacisam), 10.02.05 Obecneuenne wHOOPMAITMOHHON
0e30macHOCTH aBTOMATHU3UpOBaHHBIX cucteM, 21.02.19 3emneycrpoiictBo, 09.01.03 Omneparop
MH(GOPMaLMOHHBIX.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «MH®OPMATHUKA»

Pabouas mporpamma mo wuH(pOpMAaTHKE JaeT MNpPEJCTaBICHHE O LeNIX, oOLeill crpareruu
00y4eHHs, BOCIIMTaHUS U Pa3BUTHUs 00yUaroluxcs cpeacTBaMu yuebHoro npeamera "Mupopmaruka”
Ha yriIyOJ€HHOM YPOBHE, yCTAHABIIMBAET 005A3aTENIbHOE MPEIMETHOE COJAepKAHUE, IPEyCMaTpUBAET
€ro CTPyKTYpPHPOBAHHUE 10 pa3/ieiaM M TeMaM Kypca, ONpeesseT paclpeielieHue ero 1o ceMecTpam
U3yuYeHMs, JaeT paclpeleleHue Y4eOHbIX YacoB [0 TEMaTHMYECKUM pasfenaM Kypca H
MOCJIEI0BATEIBHOCTh UX U3YUEHUS C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
yueOHOro npouecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaromuxcsl.

PabGouass mporpamma 1o wuHGOPMATHKE ONpEAEIsIeT KOJIUYECTBEHHBIE U KaYeCTBEHHBIC
XapaKkTepUCTHKU Y4YeOHOro Marepuana A KaKIOro ceMecTpa H3ydeHHUs, B TOM YHUCIE IS
COJIEpKATEIBHOIO HAIOJHEHNS PA3HOIO BU/1A KOHTPOJIS.

HNudopmartuka B cpeHeM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb I/IH(l)OpMaTI/IKI/I KakKk Haquoﬁ JUCIHUITIIINHBI, H3y‘-I£lIOHICI>i 3aKOHOMECPHOCTHU IMMPOTCKAHUA
1 BO3MOKHOCTHU aBTOMAaTHU3alluu HH(bOpMaL[I/IOHHLIX IPpOLECCCOB B PA3JIMYHBIX CUCTCMAX;

OCHOBHBIE 00J1aCTH MPUMEHEHUS] NH()OPMATUKH, MPEXKIE BCETo NH(OPMALIMOHHbIE TEXHOJIOTHH,
yIpaBJIeHUE U COLUANBHYIO chepy;

MEXIUCHUIUTMHAPHBIA XapakTep HHPOPMATUKU U UHPOPMALIMOHHON JESTEIIbHOCTH.

Kypc nHbopmaTuku JUisi YpOBHS CpeJHEro oOmero oOpa3oBaHMs SBISETCS 3aBEpLIAOIINM
ATAIlOM HENPEPHIBHOW TOATOTOBKM OOyYaromuxcs B 001acTé MHOOPMATHKH W WH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, ONMpaeTcs Ha coJepkaHue Kypca HH()OpPMATHUKU YpOBHS
OCHOBHOTO 00miero o0pa3oBaHHWsS W ONBIT TOCTOSHHOTO TPUMEHEHUS WH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH, TaeT TEOPETHUECKOE OCMBICIIEHHE, HHTEPIIPETAIHIO U 0000IIeH e
3TOTO OIIBITA.

PesynbraThl  yriyOneHHOrO ypoBHsS H3yueHus ydeOHoro mpenmera "HMHpopmaruka"
OPUEHTUPOBAaHBI HA TMIOJYYCHHE KOMIICTCHTHOCTCH IS TOCIeAyIomed mnpodeccrnoHabHOM
JIeATETLHOCTH KaK B paMKaxX JaHHOW MpEeIMETHOW 00JIacTH, TaK U B CMEXHBIX ¢ Hel obnactsax. OHu
BKJIIOYAIOT B ceOsl:

OBJIQJICHUE KIIOYCBBIMU MOHATUSAMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMTCS JaHHAs
npenMeTHas 00JIacTh, pacro3HaBaHUE COOTBETCTBYIONIMX MM MPU3HAKOB U  B3aUMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh PA3NIMYHBIC MOMXOAbBl K HM3YYCHHUIO SIBICHUH, XapaKTEPHBIX IS
M3y4aeMo# MpeIMeTHON 001acTu;

yMEHUE pellaTb TUIIOBBIE IIPAKTUYECKHE M TEOPETHUYECKUE 3a7aud, XapaKTepHbIE I
UCTIOJIB30BaHUSI METOJIOB U MHCTPYMEHTAPHS JTAaHHOH MpeIMETHON 00JIacTH;



HAJIMYME TPEJICTaBICHUN O JIAaHHOM NpPEeJMETHOM o00lacTM Kak LEeJIOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHIA), OCHOBHBIX CBS3SX CO CMEKHBIMHU 00JIACTIMU 3HAHUM.

B pamkax yriay0iieHHOTO YpOBHS M3y4eHUs MH(POPMATUKU 0OeCIeunBaeTCs LieeHanpaBIeHHas
MOATOTOBKAa OOYYAOMIMXCS K TPOJOJDKEHHIO 00pa3oBaHHS B OpraHU3ANMSIX MPO(EecCHOHATBHOTO
00pa30BaHUsl MO CIELUUAIBHOCTSAM, HEMOCPEJCTBEHHO CBS3aHHBIM C LU(GPOBBIMU TEXHOJIOTUSMH,
TaKUM KakK MMporpaMMHas MH)XEeHepus, HH(popMalmoHHasi 0e30MacHOCTh, MHPOPMAIIMOHHBIE CUCTEMBI
U TEXHOJOTMHM, MOOWIbHbIE CHCTEMBI W CETH, OOJbIIME JaHHBIE M MAalIMHHOE OOydYeHue,
MIPOMBINIJIEHHBI MHTEPHET Bellled, UCKYCCTBEHHbIN MHTEUIEKT, TEXHOJIOIMH OECrpOBOIHOM CBs3H,
pPOOOTOTEXHMKA, KBAaHTOBbIE TEXHOJIOTUM, CHCTEMBl pAaCHpEIENICHHOTO pPEecTpa, TEXHOJIOTUU
BUPTYQJIBHOW U JOTIOJHEHHOMN peaJbHOCTEM.

HNEJX U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «MH®OPMATHUKA»

OcHoBHas 1enb u3ydeHus yuyeOHoro npeamera "MHdopmaruka" Ha yriayOleHHOM ypoBHE
cpenHero oOmiero oOpa3oBaHusi - oOecrmeyeHHe JalbHEHIIero pa3BUTHS HH(OPMAIIMOHHBIX
KOMIIETEHIIMH oOydaromerocs, €ro TOTOBHOCTM K JKM3HM B YCJIOBHUSX pa3BUBAIOLIETOCS
MH(POPMALIMOHHOTO0 OO0IECTBAa M BO3pAcCTarolllell KOHKYPEHIIMHM Ha pbIHKE TpyAa. B cBsa3u ¢ 3THM
n3y4yeHue nHHOPMaTUKU Ha TIEPBOM Kypce JOKHO O0ECIIeUnTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS,, OCHOBAHHOI'O Ha TOHUMAaHUU POJIM HUHPOPMATHUKH,
MH(GOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM O0ILIECTBE;

C(I)OpMI/IpOBaHHOCTB OCHOB JIOTUYCCKOI'O U aJITOPUTMUYICCKOT'O MBIIIJICHUS ;

c(OPMUPOBAHHOCTh YMCHHH pa3inyaTh (DAKTHl M OICHKH, CPABHHUBATH OIICHOYHBEIC BBIBOJIBI,
BUJETh MX CBSI3b C KPUTEPUSMH OICHUBAHUS U CBS3b KPUTEPUEB C OMPEICIICHHOW CHCTEMO
[IEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH U 00001aTh HHPOPMAIIUIO;

c(OPMHUPOBAHHOCTh MPEACTABICHUN O BIUSHUM HH(DOPMAIMOHHBIX TEXHOJIOTUW HAa >KU3Hb
4yeJoBeKa B OOIIECTBE, MOHUMAHUE COIUAIBHOTO, SKOHOMUYECKOTO, MOJIUTHYECKOTO, KYJIbTYPHOTO,
IOPUMYECKOTO, TPUPOTHOTO, SPrOHOMUYECKOTO, MEIUIIMHCKOTO U (DU3HOJIOTHYECKOTO KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHIA,

NPUHATHE TPABOBBIX M JTUYECKMX AacleKTOB HH()POPMALMOHHBIX TEXHOJOIUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUCHHBIX B CO3/IaHHWE W HCIOJb30BaHHWE MH(POPMALMOHHBIX CHCTEM,
pacrpocTpaHeHre HHPOPMaLIUY;

CO3/IaHUE YCIIOBHM JJIS pa3BUTHS HABBIKOB YUEOHOMU, MPOEKTHOMN, HAYYHO-UCCIIEI0BATEILCKOM 1
TBOPUYECKOH J1eATEIHHOCTH, MOTUBAIIUU O0YUYAIONINXCA K CAaMOPa3BUTHIO.

B conmepxxanun yueb6Horo mnpenmera "MHdopmaruka" BbLAENSAIOTCS YETHIPE TEMaTHUYECKHX
pasznena.

Paznen "ludposas rpaMoTHOCTH" MOCBSILEH BONpPOCaM YCTPOMCTBA KOMIIBIOTEPOB U APYTUX
DIIEMEHTOB IU(PPOBOTO OKPYKEHHs, BKJIIOYas KOMIBIOTEPHBIE CETH, HCIIOJIb30BAaHHIO CPEICTB
OTIEPAlIMOHHON cHUCTeMBbl, paboTe B ceTH VIHTEpHET ¥ HCIOIB30BAHHIO WHTEPHET-CEPBHCOB,
nH(GOPMaLIMOHHON OE€30MaCHOCTH.

Paznen "Teopernyeckrie OCHOBBI MH(POpPMATUKU" BKIIOYAeT B ceOs MOHATHUIHBIN ammapat
uH(pOpMATHKH, BONPOCH KOAWPOBAaHMS HH(MOPMALUKU, HU3MEpeHHs HWH(POPMAIMOHHOTO O0beMa
JTAHHBIX, OCHOBBI aJIreOphI JIOTMKH U KOMITBIOTEPHOTO MOJICITHPOBAHUSI.

Pazgen "Anroputmbl M nmporpaMMHpOBaHUE' HAmNpaBlIEH Ha Pa3BUTHE aAITOPUTMHYECKOTO
MBIIICHHS, pa3padOTKy arOPUTMOB U OLIEHKY MX CJIIOKHOCTH, (POPMHUPOBAHNE HABBIKOB PeaTU3aIIH
MporpamM Ha SI3bIKax MPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS.



Paznen "MHdopManmoHHbIe TEXHOJIOTHH'" TOCBSAIIEH BOPOCaM PUMEHEHUST HHPOPMAIIMOHHBIX
TEXHOJIOT U, peaJu30BaHHbIX B MPUKIAIHBIX TPOrPAMMHBIX MPOJYKTAaX U UHTEPHET-CEPBHUCAX, B TOM
yuciae B 33jadax aHaiM3a JaHHBIX, WCIOJb30BAHMIO 0a3 JAHHBIX U DJCKTPOHHBIX TaOJUI I
pellIeHus IPUKIaTHBIX 3aa4.

B npuBenenHom ganee copepkaHuu yueOHoro npeamera "MHdopmaTika" KypcHBOM BbIJEIEHBI
JIOTIOJTHUTEJIbHBIE TEMBI, KOTOPbIE HE BXOAT B 0053aTENbHYIO IpOrpaMmMy OOyueHusi, HO MOTYT ObITh
NPE/UIOKEHBI IS U3YyUYeHUs OTJeIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYriyOneHHbld ypoBeHb H3yueHUSI WHPOPMATUKU PEKOMEHIYeTCs JUIsl TEXHOJIOTHYEeCKOIro
npoduiis, OPUEHTUPOBAHHOIO HAa MHXEHEPHYI0 M HMH(OPMAIMOHHYIO c]epbl IesSTeNbHOCTH.
VYriyOneHHbld ypoBeHb H3Yy4YeHHMs HHGOpMaTUKH oOecredyuBaeT: MOJIrOTOBKY 0O0ydarommxcs,
OPUEHTHUPOBAHHBIX HA CIELUAIBHOCTH B OOJIACTH MH()OPMALMOHHBIX TEXHOJOTHUH U WH)KEHEPHBIE
CHEIMaIbHOCTH, Yy4YacTHE€ B IMPOEKTHOM U UCCIIEOBATEIbCKON JEATENbHOCTH, CBA3aHHOW C
COBPEMEHHBIMU HAIpPaBJICHUSIMH OTpacid HHPOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH,
MOJArOTOBKY K Y4YacTUI0O B OJUMIOMazax W crade EAMHOro rocynapCTBEHHOTO »JK3aMeHa I10
UHpOpPMAaTHUKE.

MECTO YYEBHOI'O IIPEJIMETA «<MH®OPMATHUKA» B YYEBHOM IIVIAHE

OOmiee ynciio 4acoB A M3ydeHus uHpopmatuku - 174 vaca: B 1 cemectpe — 64 yaca, BoO 2
cemectpe - 110 gacos.

COJAEPKXAHUE YYEBHOI'O ITIPEJIMETA «MH®OPMATHUKA»

1 CEMECTP

In¢pposast rpaMOTHOCTD.

TpeboBanusi TeXHUKH OE30MACHOCTH W TMTMEHBI MpH pabOTe C KOMIBIOTEpAMU U JIPYTUMHU
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHHUS.

[IpuHUMIBI pabOThl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX cHcTeM. ApxuTekTypa ¢oH HeilimaHa.
ABTOMAaTHYECKOE  BBIIIOJHEHUE MpOrpaMMbl mpoueccopoM. OmepaTuBHas, IOCTOSHHAas U
JoiaroBpeMeHHasi namsatb. OOMEeH JaHHBIMU C NOMOINIbIO IUH. KOHTposiepsl BHEIIHUX YCTPOWUCTB.
IIpsiMO#t mOCTYI K MTaMATH.

OcCHOBHbIE TEHJICHIIMU Pa3BUTHS KOMIBIOTEPHBIX TeXHOsOruid. IlapanienbHble BBIYMCICHUS.
MHoronpoueccopsble cuctemsl. CynepKOMIbIOTEPHI. PacipeieieHHbIe BEIYNCIUTEIbHBIE CHCTEMBI U
o0paboTka 00JpIMIMX AaHHBIX. MoOWIbHBIE LU(POBBIE YCTPOWCTBA U HUX POJIb B KOMMYHUKALHAX.
Bcerpoennsle koMnbroTepbl. MUKpOKOHTpOIIIEphl. POGOTH3MPOBAaHHBIE TPOU3BOCTBA.

[IporpammHOe obecriedeHre KOMIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BHIBI MporpaMMHOTO
obecrieyeHus U ux HazHaueHUe. OCOOCHHOCTH MPOTrPAMMHOTO OOecrieueHrss MOOUIIBHBIX YCTPONCTB.
[TapannensHoe mporpammupoBanue. CHuCTeMHOE mMporpaMMmHoe obOecniedeHue. OnepalrmoHHbIe
cuctembl. YTunuthbl. JlpaiiBepbl ycTpoiictB. MHCTammsImuss W JEUMHCTAIULSIIHUS TPOrPAMMHOTO
obecrieueHus.

QaiinoBeie cucTembl. [IpUHIMMBI pa3MelieHUsT U UMEHOBaHMS (HalJIOB B JOITOBPEMEHHOM
namsta. [11abnoHb! 1715 onmcanus Tpym (HanioB.

[Iporpammuoe obecrieyenue. JluieH3upoBaHHe NPOrpaMMHOrO obecredeHuss U UU(POBBIX
pecypcoB. IIponpuerapHoe u cBOOOAHOE TmporpamMmmHOoe obOecredenne. Kommepueckoe u
HEKOMMEpPUYECKOE  HCIIOJNIb30BAHME MPOrPAaMMHOTO  oOecreueHuss W HU(POBBIX  PECypCoOB.



OTBETCTBEHHOCTh,  yCTaHaB/IMBaeMas  3aKkoHojaTenbcTBOM  Poccuiickoit  denepauun  3a
HEIPaBOMEPHOE UCTOIb30BaHUE MMPOrPaMMHOI0 o0ecredeH st U HU(POBBIX PECYPCOB.

[IpuHUMIBI TOCTPOEHUS M ammapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX ceTell. (CeTeBbie
npotokonel. Cerb MuTepHeTr. Anpecamus B cetu Muatepuer. Ilporokonsr creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetn Ha mojceTn ¢ nMoMompbr Macok nojcerer. CereBoe aMUHUCTPUPOBAHNE.
ITosmydyeHne naHHBIX O CETEBBIX HACTPOWKax KoMibloTepa. IIpoBepka Hanuuus CBSI3U C y3JI0M CETH.
Omnpenenennue MapuipyTa ABHKEHUS TAKETOB.

Bunsl nesrensnoctu B cetu Mureprer. CepBucsl MHaTepHera. ['eonHpopManoHHbIe CUCTEMBI.
['eonokanoHHbIE CEPBUCHI PEAIBbHOI0 BPEMEHU (HAampuMmep, JIOKaluus MOOWIBHBIX TeIePOHOB,
OlpesielIeHne 3arpy>KeHHOCTH aBTOMarucTpanei), MHTEpPHET-TOProBis, OpOHHUpOBaHHE OWJIETOB U
TOCTUHUL.

l'ocynapcTBeHHbIE 3JEKTPOHHBIE cepBUCH M yciayru. ColualibHble CETH - OpraHMu3alus
KOJIJIECKTUBHOI'O B3aHMO}ICﬁCTBHﬂ 1 oOMeHa JaHHBIMU. CeTeBON DTHKET: ImpaBHjia MOBCACHUSA B
kubepnpoctpanctBe.  IIpoGnemMa  mo[IMHHOCTH — moidydyeHHOW — umHpopmauuu.  OTKpBITHIE
o0pa3oBaTesibHbIE PECYPCHI.

TexHOreHHblE U SKOHOMHYECKHE YIpO3bl, CBSI3aHHbIE C MCIIOJB30BAaHHEM HH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHojorui. OOmue mpoOiemMbl 3amuThl HHPOpMauu U UHGOPMAITMOHHON
0e3onacHoctu. CpezactBa 3amuThl HHGOPMALMM B KOMIBIOTEpaX, KOMIBIOTEPHBIX CETAX U
aBTOMAaTU3UPOBAHHBIX HH(POPMAIMOHHBIX cucTemax. lIpaBoBoe obecrneueHue HHPOPMAMOHHOMN
0€301acCHOCTH.

[IpenoTBpailieHue  HECAaHKUMOHMPOBAHHOIO  JOCTYNNa K JIMYHOM  KOH(UIEHIMAIbHOMN
uHpOpMaLIK, XpaHsIIecs Ha epcOHAIbHOM KOMIIbIOTEpEe, MOOMIIBHBIX YCTpoiicTBax. BpegonocHoe
porpaMMHoOe oOecrie4eHne U CrocoObl 0OpbObl ¢ HUM. AHTUBUpPYCHBIE Hporpammbl. OpraHnusanus
JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amura apxusa.

udppoanue nanHbiX. CuMMeTpuuHble U HecuMMeTpuuHble mM@pel. Iludppsr npocroit
3amensl. [ludp Lesaps. [ludp Buxenepa. Anroputm mmdponanus RSA.

Teopernyeckne 0oCHOBBI HH(POPMATHKH.

Nndopmanusa, nanHele u 3HaHus. HHpopMalnoHHBIE NpoIecChl B NPUPOJE, TEXHUKE U
oOmrecTBe.

HemnpepbiBHbIE M [IHCKpeTHbIE BEJIWYMHBI U CcHUrHaIbl. HeoOXOoauMoCTh TUCKpETH3aLUuu
uH(pOpMaLny, NpeIHa3HaueHHON AJIs1 XpaHeHUs], nepeaadyd 1 00paboTKU B IUPPOBBIX CUCTEMAX.

JlBonvHOE KonupoBaHue. PaBHOMEpHBIE M HEpaBHOMEPHBIE KOJIbI. JIeKOIMpOBaHNEe COOOIICHHH,
3allMCaHHBIX C IIOMOIIBIO HEPaBHOMEPHBIX KonoB. YcioBue Pano. I[loctpoeHne oaHO3HAYHO
JEKOTUPYEMBIX KOZOB C IOMOINBIO JiepeBa. ENWHUIBI W3MEpeHus: KoJn4yecTBa WH(POPMAIUU.
AndaBUTHBIA TOJXO/ K OLIEHKE KOJUYECTBA UH()OPMALIHH.

Cucremsl cuucieHusi. Pa3BepHyTast 3anuch 1ENIbIX U APOOHBIX YHMCEN B MO3UITMOHHONW CHCTEME
curcneHus. CBOMCTBa MO3UIIMOHHON 3aMCH YUCIIA: KOJMYECTBO IU(P B 3aNUCH, IPU3HAK JEITUMOCTH
YHCJIa HA OCHOBAHUE CUCTEMBI CUHCIICHHS. AJTOPUTM MEPEBOJAA LEJOr0 YKcia u3 P-udHON cucTemMbl
CUHCIICHUS B ACCITUYHYIO. ANITOPUTM MEepeBOia KOHEUHOU P-muHO# 1po0u B JecaTHUHYI0. AIITOPUTM
IIEpEBOAA LEJIOT0 4YMCIIA M3 JAECATUYHOM CUCTEMBbI cuMciieHHs B P-uunyro. IlepeBon koHedHOU
JOeCATUYHON npoOu B P-munyto. J{BomuHas, BOChMEpUYHAsT M IIECTHAALIATEPUYHAS CHUCTEMBI
CUHCJICHHS, CBSI3b MEXKIYy HUMU. AprUdMETUYECKHE ONEPAIMH B MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHHUS.
TpouuHas ypaBHOBEIIEHHAs! CUCTEMA CUUCIICHHS. [[BONYHO-IeCATUYHAs CUCTEMA CUUCIICHUSI.



Komuposanue texctoB. KomupoBka ASCII. OxgnobaiitHeie konupoBku. Crangapt UNICODE.
Koauposka UTF-8. Onpenenenne nHpopMallmOHHOTO 00beMa TEKCTOBBIX COOOIICHUH.

KonupoBanue nzobpaxenuit. Ouenka uH(GOpMamoHHOro o0beMa rpaduuecKkux JaHHBIX HpU
3aJJaHHBIX pa3pelleHMd U TIyOMHe KoJaupoBaHus LBera. l[BeroBele Moxenu. BekropHoe
koaupoBanue. @opmatel rpapudeckux aitnos. TpexmepHas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. Onenka uH()OPMAIIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX TMPHU 3aJaHHBIX
4acTOTE JUCKPETU3AIMHU U Pa3psIIHOCTU KOJUPOBAHMUS.

Anreb6pa noruku. IloHaTue BbIcKa3biBaHUA. Bricka3piBaTenbHble (GOpPMbI  (TIPEAUKATHI).
KBaHTOpHI CyIIECTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omneparmuu. TaOmuipl UCTUHHOCTH. Jlormueckwe BwIpaxkeHus. Jlormaeckue
TOXIecTBa. JloKa3aTelNbCTBO JIOTMYECKUX TOXKIECTB C IOMOIILIO TAOJIMI] MCTUHHOCTH. Jlormueckue
omnepalnyy 1 Orepary HaJ MHOKECTBAMH.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE MPeoOpa3oBaHUs JIOTMYECKHX BBIPAXKECHUH.
Jlornueckuie ypaBHEHHsI U CHCTEMBI YPaBHEHUM.

Jlornyeckue (QyHKUMU. 3aBUCUMOCTb KOJUYECTBA BO3MOXHBIX JIOTHUECKUX (YHKUUH OT
KOJIMYECTBA apryMeHTOB. [1oHbIE CCTEMBI JIOTHYECKUX (PYHKIIHH.

Kanonunueckue (l)OpMBI JJOTHYCCKHUX BBIpa)KeHI/II\/IL COBepI_HCHHLIe JAU3BIOHKTHUBHBIC H
KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH.

Jlormueckue »31I€MEHTBHI B cocTaBe KommbroTepa. Tpurrep. Cymmartop. MHoropaspsaHblil
cymMmatop. [locTpoenne cxeMm Ha JIOTHYECKHX 3JIEMEHTaX IO 3aJaHHOMY JIOTMYECKOMY BBIPAKEHHMIO.
3anuch JOrM4ECKOro BHIPAYKEHUS 110 JJOTMYECKON CXEME.

[IpencraBieHue 1enpIX 9uceN B MaMITH KOMIbIoTepa. OrpaHMueHHOCTh JUana3oHa YUCeN Mpu
OrpaHUYECHUM KOJuyecTBa pas3psaoB. llepenonHenue paspsaHol ceTKu. be33HakoBble M 3HAKOBBIE
JlaHHBIE. 3HAKOBBIM OWT. JIBOMUHBIN JTOMOTHUTEIBHBINA KOJT OTPUIIATEIbHBIX YUCE.

[ToGuToBBIe NOrMueckue omepauuu. Jlorndeckuid, apudMeTnueckuii U HUKIMYECKUH CIIBUTH.
[udposanue ¢ nomonb0 NOOUTOBOM onepanuu "uckiarovaromee MIJIN".

IIpencraBneHre BELIECTBEHHBIX YHMCEN B NaMATH KOMIIBIOTEpA. 3HAyallas 4acTb U IHOPSAIOK
yucia. Jluama3oH 3HAYEHUI BeIIECTBEHHbIX uucelsl. [IpoOieMbl XpaHEeHMsI BEIIECTBEHHBIX YHCEl,
CBS3aHHBIC C OIPAHMYEHHUEM KOJMYECTBA pPa3psAAoB. BeIilogHeHuEe onepanuii ¢ BELIECTBEHHBIMU
YHUCJIaMU, HAKOTJIEHUE OLIMOOK MTPH BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHKE.

OmnpeneneHne BO3MOXKHBIX Ppe3yJbTaTOB pabOThl MPOCTEHIINX aJFfOPUTMOB YIPABICHUS
WCIIOJHUTENISIMA M BBIYHACIUTEIBHBIX aNropuTMOB. OINpeneneHnue NCXOOHBIX JaHHBIX, IPU KOTOPBIX
AITOPUTM MOKET J1aTh TpeOyeMbIil pe3yibTar.

Oranel penieHys 3aa4 Ha KoMIboTepe. IHCTpyMeHTaIbHbBIE CPENCTBA: TPAHCIATOP, OTJIAUHK,
npodunupoBMK. KoMnunsanus u uHTEpnperanus nporpaMM. BuptyanbHble MallluHBI.

WnuterpupoBanHast cpena pa3paboTku. Mertoabl oTiaaku  mporpaMM. Mcmosib3oBaHue
TPacCUPOBOYHBIX Tabmun. OTiagodsblii BbIBOA. llomraroBoe BBIIOJHEHHWE TNPOTPAMMBL.  TOYKH
octaHoBa. [IpocMoOTp 3HaUYE€HNI IEPEMEHHBIX.

A3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl JIaHHBIX: LEIOYHUCIICHHBIE,
BEILIECTBEHHbIC, CUMBOJIbHBIE, Jiornueckue. BerBinenus. CrnoxHble ycnoBus. L{Ukibl ¢ ycioBueM.
[uknel 1m0 mepemMeHHOM. B3amMo3amMeHSeMOCTh pa3IMYHbIX BHUJIOB UUKIOB. VMHBapuaHT IUKIIA.
CocTtaBieHue MKJIa ¢ UCTI0Jb30BAHUEM 3apaHee OMPEICICHHOTO MHBapUaHTa [UKJIA.



JloxymentupoBanue nporpamm. HcnosbzoBanue komMmeHTapueB. IloaroroBka onmcanus
MPOTPaMMBbl 1 THCTPYKIIMH JIJISI IOJIb30BATEIA.

Anroput™Mbl 00pabOTKH HATypaldbHBIX YHCEN, 3allMCAaHHBIX B TO3WIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MCHHE 3alUCH YHCIa Ha OTJCNbHBIC ITUQPHI, HAX0XKJICHUE CYMMBI H IPOU3BEICHUS
udp, HAXOKACHUE MAaKCUMAaTbHOW (MUHIUMAIILHON) U PHL.

Haxoxnenne Bcex IMPOCTBIX YHCCI B 3aJJAHHOM JOHAIIa3oHEC. Hpe)ICTaBHeHI/Ie yucila B BHIC
Ha6opa MMPOCTBIX COMHOKHUTENEH. AJIFOpI/ITM GLICTPOFO BO3BCJACHUA B CTCIICHD.

OO6paboTka maHHBIX, XpaHsAmMxcs B (aitnax. TexcToBble M ABouuHble (aibl. DailnoBble
nepeMeHHbIe ((aitnoBsle ykazarenu). Urenue u3 ¢aitna. 3anuch B (ait.

Pa3ouenue 3amaum Ha momzamaun. [loamporpammsl (mpomeaypsl u GyHKIHH). Pexypcusi.
PexypcuBHble 00BeKThI ((ppakTansl). PexypcuBHble mpouenypsl U GyHKIUHU. Vcmonb30BaHue CTeka
JUISl OpraHU3allu PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue craHAapTHOM OMONIMOTEKM s3bIKa MporpammupoBanus. [loakmodeHue
OMONIMOTEK TOANPOrpaMM CTOPOHHUX Hpou3BoAuTeNed. MOAyNbHBIA NPUHIUI [MOCTPOCHUS
IIpOrpamm.

UYucnenHsle MeTo1bl. TOUHOE U MPUOIMKEHHOE PEIeHHs 3a7aui. YNCIeHHbIE METObI PEILICHUS
ypaBHEHMIi: MeToJ mepedopa, METOJA MOJOBUHHOrO neneHus. [IpuOnmkeHHOe BBIYMCICHHE JIMH
KpUBbIX. Bpluncienne miom@aae ¢uryp ¢ HOMOIIBIO  YHCIEHHBIX  METOM0B  (METOx
OpSMOYTOJIBHUKOB, MeToA Tpaneuuii). [Touck makcumyma (MuUHMMyMa) QyHKIMHM OAHOM MEepeMEeHHOM
METOJIOM IOJIOBUHHOTO JIETICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIUHU $3bIKA MPOTPAMMHUPOBAHUS IS
00pabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI 00paOOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA
NOSIBJICHUH CHUMBOJAa B CTpPOKe, pa3OMeHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, MOMCK
MIOJICTPOKHA BHYTPH JAHHOW CTPOKH, 3aMEHA HAWJECHHOW IOJCTPOKM HA APYIYIO CTpPOKy. I'eHepanus
BCEX CJIOB B HEKOTOPOM ajihaBUTE, yIOBJIETBOPSIOIIMX 33/JaHHBIM OorpaHndeHusiM. [IpeobpazoBanue
YHUCJa B CAMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl 4 IOCJIEI0BATENbHOCTH YKcel. Bpruucienne 06001IeHHBIX XapaKTEPUCTUK JIEMEHTOB
MaccuBa WJIHA YUCIOBOM IMOCIIEOBATEILHOCTH (CYMMBI, IPOU3BEACHHUSI, CPEHETO apU(PMETHUECKOTO,
MUHUMAJIBHOTO W MAaKCHMaJbHOTO DJIEMEHTOB, KOJIMYECTBA DIJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO). JINHEHHBII MOUCK 3aJaHHOTO 3HAUYEHUSI B MAaCCHBE.

CopTupoBKa 0lHOMEpPHOro Maccua. [IpocTeie METOJbl COPTUPOBKU (METOA My3bIpbKa, METO]
BbIOOpa, COPTHPOBKA BcTaBKkamu). COPTHPOBKA CIMSHUEM. BhIcTpas cOpTUpOBKA MaccuBa (aIrOpUTM
Quickcort). JIBOMUHBINA TOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHbIE MacCUBBI (MAaTpHIlbl). AITOPUTMBI 00PaOOTKH JBYMEPHBIX MAacCHUBOB: 3aIlOJIHEHUE
JBYMEPHOTO YMCJIOBOIO MacCUBa IO 3aJaHHBIM IIPAaBWJIAM, IIOUCK DJIEMEHTA B IBYMEPHOM MAacCCUBE,
BBIUHCJICHHE MakcUMyMa (MHHUMyMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPEeCTaHOBKA
CTPOK M CTOJIOLIOB IByMEPHOI'O MacCUBa.

HNHpopManMoOHHbIE TEXHOJIOTHH.

TekcroBenii mpoueccop. PemaktupoBanme u ¢opmatupoBanue. I[IpoBepka opdorpaduu n
rpamMatuku. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM Ipouieccope. lcronb3oBaHue CTUIIEH.
CTpyKTypuUpOBaHHbIE TEKCTOBble JOKyMeHThl. CHoOcku, ornasieHue. KosnexktuBHass pabora ¢
JNOKyMeHTaMu. MHCTpyMEHTBI peLeH3MpOBaHMsS B TEKCTOBBIX Mporeccopax. OOiiayHble CEpPBUCHI.
HenoBas  mepernucka. Pedepar. [IpaBuma nuTHpOBaHMS ~ MCTOYHMKOB U OQOPMIICHUS
oubnuorpaduyeckux ccpiiok. OdopMiaeHHe CHUCKA JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM
BEepCTKOM Tekcra. TexHuyeckue cpeicTBa BBojaa Tekcra. Crnenuaau3upoBaHHbIE CPEACTBa
pelaKTUPOBAHHS MATEMAaTHIECKUX TEKCTOB.



Ananu3 naHHbIX. OCHOBHBIE 33JaYM aHajlW3a JAaHHBIX: MPOrHO3UMpPOBAHME, KiaccHpuKanus,
KJIacTepH3allvs, aHAJIN3 OTKIOHeHMH. [locienoBaTeabHOCTh pelleHus 3ajad aHajau3a JaHHBIX: cOOp
NEPBUYHBIX JIAaHHBIX, OYMCTKA W OIICHKA KayecTBa JAHHBIX, BBIOOP W/WINM IMOCTPOEHHE MOJIENH,
npeoOpa3oBaHuEe JaHHBIX, BHM3yalu3allMsl JaHHBIX, HMHTEpHpeTanus pe3ynbraTtoB. I[IporpaMMHble
CpeICTBa M MHTEPHET-CEPBUCHI ISl OOpabOOTKM W NpEICTaBICHUSA JaHHBIX. bousbline TaHHBIE.
MammnHoe o0yuenue. HTeIeKTyalbHbIN aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C TIOMOUIbIO 3JIEKTPOHHBIX TaONMuI. BbIUUCIEHHE CYMMBI, CpEIHEro
apupMeTHIecKoro, HaudoJIbLIETo (HaMMEHBIIET0) 3HaUeHus Auana3oHa. Beruncienue kosgduurenTa
KOppeNsiK BYX psAIOB HaHHBIX. [locTpoeHue cronbuaThIX, JUHEHYATBIX U KPYTOBBIX JHArpamMM.
[Toctpoenue rpaduko pynkuuit. [londop muHUM TpeHaa, peleHue 3a1a4 IPOrHO3UPOBAHMUS.

UrncneHHoe pellieHHe YpaBHEHUN C MOMOIIBI0 Toadopa mapamerpa. OnNTuMU3anus Kak MOUCK
HaWJIy4dllIero pPeIIeHus B 3aJaHHBIX yciaoBusix. llemeBass Qynkius, orpanudeHus. JlokampHble U
MI00aNbHBIE  MUHUMYMBI IIeNleBOM  (QyHKIuH. Permenwe 3amad  ONTHMH3AIMM € TOMOIIBIO
AIIEKTPOHHBIX TAOJIHII.

2 CEMECTP
Teopernyeckne 0CHOBbI HHPOPMATHKH.

Teopetnueckne mnOAXOABI K OLEHKE KoinWdyecTBa HHGOpMauuu. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BeposatHocts. Popmyina LllenHoHa.

Anroputmel cxatust gaHHbix. Ajroput™M RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKaTUsl JAHHBIX C MOTEPSIMH. YMEHbIIEHUE INTyOMHBI KOAUpoBaHUA 1BeTa. OCHOBHBIC
uneu anroputmoB cxkatus JPEG, MP3.

CkopocTb nepejauu JaHHbIX. 3aBUCUMOCTh BPEMEHH Nepeiaud 0T WH(POPMALMOHHOTO 00beMa
JAHHBIX U XapaKTEepPUCTUK KaHajla CBS3U. [IpuynHBI BOSHUKHOBEHHS OIIMOOK MpU Mepeade JaHHbIX.
Konpl, no3possitomuye 0OHapyKUBaTh U UCIPABIATH OIIMOKH, BO3HUKAIOIINE MU Mepe/ladye JaHHBIX.
Paccrosinne Xsmmunra. Koauposanue ¢ nosropeHrem 0utos. Koabsl XammuHra.

Cuctembl. KOMIIOHEHTHI cucTeMbl M UX B3aumozencTBue. CuctemMHblil 3¢ dekT. YpapieHue kak
nH(popMallMOHHbIN nporiecc. OOpaTHas CBA3b.

Mopenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJEIU MOJEIUPYEMOMY
00BEKTY MJIU TpOIIeCcCy, Leu MoenupoBaHus. @opManu3anus NpUKIAIHbIX 3a/1a4.

[IpencraBneHue pe3ynbTaTOB MOJECTUPOBAHUS B BHUJE, YAOOHOM Uil BOCHPUATHUS YEIOBEKOM.
I'padmueckoe npencraBiaeHUe JaHHBIX (CXEMbl, TAOIHIIbI, TpapUKN).

I'pappl. OcHoBHble mOHATHA. Buasl rpado. Omnmcanue rpadoB C MOMOIIBIO MaTpPHUIL
CMEXHOCTH, BECOBBIX MAaTpHI], CIIUCKOB CMEKHOCTU. PelieHre anropuTMMUecKnX 3a7ay, CBSI3aHHbBIX C
aHanmu3oM rpadoB (MOCTpPOCHHE ONTUMAIBHOTO IMYTH MEXAy BepUIMHAMU TIpada, omnpeiencHue
KOJIMYECTBA PA3IMYHBIX ITyTeH MEXIY BEPUIMHAMU OPHEHTHPOBAHHOTO AlMKIMYECKOTO Tpada).

HepeBbsi. bunapnoe nepeBo. [lepeBbs mnoucka. CrocoObl o6xonma nepesa. IlpeacraBienue
apu(@MeTHUYECKUX BbIpaXEHUI B BHUAE JepeBa. JIMCKpEeTHblE WIPhl JIBYX HUIPOKOB C IOJIHOM
uHpopmanueit. Iloctpoenue aepeBa nepedopa BapHaHTOB, ONMCAHUE CTPATETUH UIPbI B TaOIUYHOM
(dopMe. BeIMrpbIIIHbIE M IPOUTPBIIIHBIE TO3ULIMH. BBIMTPBILIHBIE CTPATErUH.

CpencTtBa MCKYyCCTBEHHOrO MHTeUIEKTa. CepBUCBHl MAIIMHHOIO IIEPEBOJA W PacIO3HABaHMS
ycTHOM peun. KorantuBHbIe cepBuchl. neHTH(UKAINSA U TOUCK U300pakeHUH, pacliO3HaBaHUE JIALI.
Camoo0byuatonecs cucteMbl. VICKycCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcrnonb3oBaHue
METOAOB HCKYCCTBEHHOIO MHTEIJIEKTa B OOydaromux cucremax. lcnonp3oBaHue MeETOJOB
UCKYCCTBEHHOIO MHTENJIeKTa B pobOoToTexHuke. WHTepHer Bemel. IlepcrnekTuBbl pa3BUTHA
KOMITBIOTEPHBIX UHTEJUIEKTYJIbHBIX cucTeM. HelipoHHBIE ceTH.



AJITOPUTMBI U IPOrpaMMHPOBaHHNe.

QopManuzanus MOHATHS anroputMa. MamumHa TelOpuHra Kak YHHMBEPCAJIBHAS MOJEINb
BblyncieHnii. Te3uc Yepua-TrropuHra.

OneHka CJIOXHOCTU BbluMcIeHUH. Bpems paboTel U 00bEM HCIOJIB3YyeMOM HaMsTH, HX
3aBUCHUMOCTb OT pa3Mepa MCXOJIHBIX JaHHbIX. OLlEHKa aCHMITOTHYECKOH CII0)KHOCTH aJIrOpPUTMOB.
ANTOpUTMBI TOJMHOMHUATIBHOU cioxHocTU. IlepeGopubie anroputmbl. IlpuMmepsl pa3inHuHBIX
ITOPUTMOB PELICHMS OAHOM 3a7aul, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTb.

[Tonck mpoCTHIX YKCEIN B 3aJaHHOM JTMAIIa30HE C MMOMOIIBIO anroputMa "pemero Jparocdena.
MHoropa3psiHbIe TeNbIe YnCiia, 3aJa4d JUIMHHON apu(METHKH.

CrnoBapu (accollMaTHBHBIE MacCUBBI, 0ToOpaxeHust). Xau-radnuusl. [loctpoenue andasutHo-
4acTOTHOTO CJI0BAps AJIs 3aJaHHOTO TEKCTA.

Crexku. AHanu3 MPaBUWIBHOCTH CKOOOYHOIrO BbIpakeHUs. Bpruncinenue apudmernyeckoro
BBIPA)XEHUS, 3aIIUCAHHOTO B MOCT(PUKCHOH (opme.

Ouepenu. Mcnionb3oBanre ouepen A1l BpEMEHHOTO XpPaHEHHS TaHHBIX.

Anroputmsl Ha rpagax. [ToctpoeHre MUHUMAaIBHOTO OCTOBHOT'O JiepeBa B3BELIEHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada. KonnyecTBo pa3auyHbIX MyTeil MEXly BEpPIIMHAMU OPUEHTUPOBAHHOTO
anuKiIngdeckoro rpada. Anroputm JefdKcTpsl.

HepeBbst. Peanuzanust nepeBa C MOMOINBIO CCHUIOYHBIX CTPYKTYp. JlBouuHble (OMHAapHBIE)
nepesbsi. IlocTtpoeHue nepeBa [uis 3aJaHHOTO apU(PMETHYECKOTO BBIpaKEHUS. PeKypcHuBHbIE
aJIropuT™Mbl 00Xx0/a Aepesa. Mcnonb3oBaHKe CTeKa U o4epean A 00Xo0/1a AepeBa.

I[I/IHaMI/I‘ICCKOC nporpaMMHUpOBaHNC KakKk METOJ peuicHu-d 3aaad C COXPAHCHUCM
IMPOMEKYTOYHBIX PE3YJIbTATOB. 33213‘114, pemacMbIC C ITIOMOIIBIO AMHAMHWYCCKOI'O IMIpOrpaMMUPOBaHUSA:
BBIUHUCJICHUC PCKYPCHUBHBIX (I)YHKHHﬁ, MoACHUCT KOJIMYECTBA BAPUAHTOB, 3a/1a4X OIITUMU3AIIUH.

[TonsiTe 06 00BEKTHO-OPUEHTUPOBAHHOM HporpammupoBaHuu. OObeKThl U Kiacchl. CBOMCTBA
U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHbINM aHanmu3. Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO NoxoAa. HKancysiys, Hacie10BaHue, MoJIuMophusm.

Cpenpl  ObIcTpoil pa3paboTku nporpamM. IlpoektupoBanue wuHTepdeiica MoIb30BaTENS.
Hcnonb30BaHne TOTOBBIX YIPABIISEMbIX 2JIEMEHTOB JIJIsl IOCTPOEHUsS! MHTEpdelica.

O0630p A3bIKOB NMporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBAHUS.
HNHpopManoHHbIE TEXHOJIOTHH

OTalbl KOMIIBIOTCPHO-MATEMATUYICCKOTO MOJACIIMPOBAHUA: TIOCTAHOBKA 3aJda4H, pa3pa60TKa
MOICIIH, TCCTUPOBAHUC MOICIIN, KOMHBIOTepHLIfI OKCIICPUMCHT, aHaJn3 PE3YyJIbTAaTOB
MOZACIINPOBAHUA.

I[I/ICerTI/ISaHI/ISI npu MaTeMaTH4YC€CKOM MOACIIMPOBAHUN HEMPECPBIBHBIX MponecCcoB.
MOI[GJ'II/IpOBaHI/Ie JBHXKXCHUA. MOI[CJ'II/IpOBaHI/Ie OMOJOIHYECKUX CHCTEM. MaTeMaTHYECKHE MOJCIHN B
SKOHOMHKE. BrraucnmrenpHbIe SKCIICPUMCHTBI C MOJCISIMHU.

OO0paboTka pe3ynbTaToB AKCIEpPUMEHTa. MeTo] HauMEHbIINX KBaapaToB. OIEHKAa YHCIOBBIX
apaMeTpoB MOJEIUPYEMbIX OOBEKTOB M NpOLECCOB. BoccraHoBieHHE 3aBUCUMOCTEH 11O
pe3ylbTaTaM dKCIepUMEHTA.

BepositHocTHpie Monenu. Meroasl Monte-Kapno. Mmutanmonnoe moaenupoBanue. Cuctemsl
MacCOBOT'0 00CTY>KUBaHUSI.



TaGnuunble (pensuuoHHBIE) 0a3bl JaHHbIX. Tabiuua - TpeACTaBICHHE CBEACHUH 00
oIHOTUNHBEIX 00bekTax. Ilome, 3amuch. Kirou tabmuupl. Pabora ¢ rorosoi 0a30ii JaHHBIX.
3anonHenue 0a3bl naHHBIX. [loMCK, cOpTUpOBKAa M (UIBTpaIMsl JaHHBIX. 3alpochl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C MapaMeTpaMy. Beraucisiemsle 1ojs B 3amnpocax.

MHuoroTtabiauunble 0a3bl  JaHHBIX. THIOBI CBA3ed Mexay TaOnauuamMu. BHemHuil  Kirou.
[{emocTHOCTH 0a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX.

Nurepuer-npuiioxkenus. IloHsatue o cepBEepHOM M KIMEHTCKOM dacTsax caurta. TexHosorus
"kiueHt - cepBep', ee mocromHcTBa W HemocTtaTku. OcHOBHI s3bika HTML m kackamubix TaOmuil
ctuneit (CSS). Cuenapuu Ha a3bike JavaScript. @opMbl Ha BeO-CTpaHHILIE.

Pa3menenue Be6-caiiToB. Ycmyra xocTiHra. 3arpy3ka (aiiioB Ha CaiT.

BBoxg wu300pakeHHWH C UCIONB30BAaHUEM pa3IMYHBIX HHUQPOBBIX YCTPOUCTB (LM(POBBIX
¢doroanmapaToB W MHMKPOCKOIOB, BHIECOKAMEp, CKAHEPOB U JPYrHX YCTpoMCTB). I'paduueckuii
penaktop. Paspemenue. Kanpuposanue. McmpasineHue nepcnektuBbl. ['mctorpamma. Koppekunus
ypOBHEH, Koppekius 1Beta. O0eciBeunBaHUe IIBETHBIX H300paxkeHnid. Petymb. Paborta ¢ obGmactsamu.
DUIbTPBL.

MHorocnoitasle u3zo0paxenus. TekctoBble cinou. Macka cnos. Kananel. Coxpanenue
BblJIesIeHHON obuacTH. [ToaroToBka mimocTparuii 171 Be6-caiiToB. AHUMHPOBAHHBIE U300paKEHHSL.

Bekropras rpaduka. IlpumutuBbl. HM3meHeHue mopsaka »dieMEHTOB. BripaBHHBaHUE,
pacnpenenenue. I'pynnuposka. Kpussie. @opmaTsl BEKTOPHBIX PUCYHKOB. Vcnoap30BaHNE KOHTYPOB.
BexTopu3zanus pacTpOBbIX H300paXeHHI.

[IpyHUMIBI TOCTPOEHUS M PEAAKTUPOBAHUS TpeXMEpHBIX Mojened. CeTouHble MOAEIH.
Martepuansl. MoaenupoBaHnue UCTOYHMKOB ocBelieHus. Kamepbl. AjgautuBHble TexHojoruu (3D-
npuHTepsl). [ToHsTHE O BUPTYalbHON PEATbHOCTH U JIOTIOJIHEHHON pealbHOCTH.

IINTAHUPYEMBIE PE3YJbTATDI OCBOEHMUA INPOI'PAMMBbI 1100
NH®OPMATHUKE (YI'JIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JInuHOCTHBIE pe3yabTaTbl OTPAXAIOT TOTOBHOCTb M CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTpPEHHEH MO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAINM, MO3UTHBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOLUINX TPAJAUIIMOHHBIM LIEHHOCTSIM
poccHiickoro o0IecTBa, pacUIMpeHHe XU3HEHHOTO OINbITa W OIbITa JAEATENBHOCTH B Ipoliecce
peanu3ali  CpPEeICTBAMH  y4eOHOTO TIpeJAMeTa OCHOBHBIX HANpAaBICHWH  BOCIUTATEIHHOMN
NEeSITETbHOCTH.

B pesynbrare uszydeHuss MHQOPMATHKHM Ha YpPOBHE CpedHEro oOmero oOpa3oBaHus Yy
oOyyatomierocst OyayT chopMHPOBaHBI CIETYIONINE TNYHOCTHBIE PE3yIbTATHI:

1) rpax1aHCKOrO BOCIIUTAHUS:

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOTIOPSIKA,
COONIIOJICHNE  OCHOBOIIOJIATAIOIIMX HOPM  WH(POPMAIMOHHOTO TpaBa W WHPOPMALMOHHOM
0€e301acHOCTH;

TOTOBHOCTh  TPOTHUBOCTOSATH  HWJICOJIOTHMH  OKCTPEMH3Ma, HAIMOHAIN3Ma, KceHopoOuH,
JUCKPUMHMHAIIMKM TI0 COIMAJbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIlMOHAJIBHBIM IpHU3HAKaM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) MMaTPHUOTUYICCKOT'O BOCIIMTAHUA:



[IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HACJICIUI0, JIOCTIKCHHSIM Poccun B Hayke,
I/ICKYCCTBC, TCXHOJIOTHAX, TIOHUMaHHUC 3HAYCHUA I/IH(bOpMaTI/IKI/I KakK HaYKI/I B JXU3HHN COBpeMCHHOFO
00111eCTBA;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYalMI0 M NPUHUMATh OCO3HAHHBIE PELICHMsS, OPUEHTHPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM 4YHUCJIE B ceTU MIHTEpHET;

4) 5CTeTUYECKOTO BOCIIUTAHMUS:
3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYask SCTETUKY HAYYHOIO U TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTD BOCIIpUHUMATL pPa3JN4YHbIC BHUABI HCKYCCTBA, B TOM 4YHCJIIC OCHOBAHHOI'O Ha
HUCIIOJb30BaHNH I/IH(I)OpMaLII/IOHHLIX TeXHOHOFHﬁ;

5) buU3M9IECKOTO BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH 3/I0pPOBOTO U Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBBIO, B TOM YHCJI€ 3a CYET COONIOACHHUS TpeOOBaHMU OE30MacHOM SKCIUTyaTaluu
cpencTB HHGOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

6) TPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOM JACATCIIbHOCTH TEXHOJIOTUYECKOU H COHH&HBHOﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTH WHUIUHUPOBATDH, IJIIAHUPOBATHE U CAMOCTOATCIIBHO BBINIOJHATE TaAKYI0 ACATCIIBHOCTD,

uHTepec K cdepam MnpodhecCHOHAIBHONW JesTEeIbHOCTH, CBSI3aHHBIM C HMH(OPMATHKOH,
[IPOrpaMMHUPOBAHUEM U UH(GOPMALMOHHBIMU TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha JOCTHMIKEHMSIX HAyKH
MHPOPMATUKU U HAYYHO-TEXHUYECKOT0 Iporpecca, yMeH’e COBepIlaTh OCO3HAHHBIN BHIOODP Oyaymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE IUIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA TPOTSKEHUH BCEH KU3HU;
7) SKOJOTUYECKOTO BOCIIUTAHHUS:

OCO3HaHME TJO00ATBHOIO XapakTepa JKOJIOTMYECKHUX IMpOoOJieM M MyTell MX pelieHHs, B TOM
YHCJIE C YYETOM BO3MOXKHOCTEH MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HNCHHOCTHU HAYYHOT'O ITO3HAHUA:

c(OpPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM, JOCTIKEHHMSIM HayYyHO-TEXHHUYECKOro Iporpecca W OOIIECTBEHHON MNpaKTHUKH, 3a CYeT
MOHMMAaHHUS POJIM MH(OPMALIMOHHBIX PECYpCOB, HHPOPMAIIMOHHBIX MPOILIECCOB U MH()OPMALIMOHHBIX
TEXHOJIOTHH B ycIoBUAX M(PpoBOil TpaHCcHOpMaII MHOTHX cdep KU3HHU COBPEMEHHOTO OOIIIECTBA;

OCO3HAaHUEC IICHHOCTHU Haquoﬁ ACATCIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATE IIPOCKTHYIO H
HCCICAOBATCIIbCKYIO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

B nmpouecce JOCTUKCHUA JTUIYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUSA MPOrpaMMEI 110 HHq)OpMaTHKe y
00yYaroIHXCsI COBEPIIEHCTBYETCS OMOIMOHATBHBIN HUHTEJICKT, IpeAnoJIararoIui
c(hOpMHUPOBAHHOCTE:

CaMOpPETYJIMPOBaHNA, BKIHOYAOMICIO CAMOKOHTPOJIb, YMCHUEC TIPUHUMATh OTBCTCTBCHHOCTHL 34
CBOC IIOBCIACHUC, CIIOCOOHOCTD aaanTUupoBaTbCd K OSMOIHUOHAJIBHBIM H3MCHCHUAM MW IIPOSABIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;



BHYTpeHHCﬁ MOTHUBALIUU, Bmmqa}omeﬁ CTPCMJICHHUC K JOCTUKCHHUIO LICJIN U YCIICXY, OIITUMU3M,
HHUIIUAaTUBHOCTb, YMCHUEC I[eﬁCTBOBaTB, ncxoasa nu3 CBOUX BOSMO)KHOCTGI;'I;

OMIIaTHUH, eroqalomeﬁ CIIOCOOHOCTh TTOHHUMATH S9MOINHUOHAJIBHOC COCTOsIHHUC JPYTUX,
YUUTbIBAaTh €ro IMpu OCYIECCTBJICHUH KOMMYHHKAIIUU, CIIOCOOHOCTE K COYYBCTBUIO U
CONICPECIKNBAHUILO,

COIIMaJIbHBIX HABBIKOB, BKJIKYaIOIIIHUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C OPYIrUMHU
JIOAbMH, 38.6OTI/ITBC$I, MMPOSABJIATE UHTEPCC U pa3pCllaTh I(OH(I)J'II/IKTLI.

B pesynprare wusydeHus wHOpPMATHKH HAa YpPOBHE CpEIHEro o0O0mIero oOpa3oBaHUs Y
oOydaromerocss  OyayT  chOpPMHUPOBAHBI ~ METalpeaMETHBIE  PE3yNbTaThl, OTPaXEHHbIE B
YHHUBCPCAJIbHBIX y‘-Ie6HBIX ﬂeﬁCTBHHX, a4 HMMCHHO - IIO3HABAaTCJIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe
NEeNCTBUS, KOMMYHUKAaTUBHbBIE YHUBEpCAIbHbIE y4eOHBIC NEHCTBUS, PEryJISTHBHBIC YHHBEPCATbHBIC
y‘-IC6HBIC I(GI)'ICTBHQ, COBMECCTHAA ACATCIBHOCTD.

OBnaneHre YHUBEPCAIbHBIMU MO3HABATEILHBIMU JCHCTBHUSIMHU:
1) 6a3oBbIe JTOTUYECKUE JECHCTBHUS:

CaMOCTOATCIIbHO (l)OpMy.III/IpOBaTB U aKTyaJIM3UpOBATh HpO6HCMy, paccMaTpuBatb €€
BCCCTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHWS IJii CpaBHEHUs, KiaccU(UKAMU U
000011IeHNS;

OMPEACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUA,
BBIABIIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHNA B pACCMATPUBACMBIX SBJICHUAX

pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJIEMBbI C yYETOM aHalu3a HUMEIOIIUXCS MaTepUalIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJIILTATOB MLCIIAM,
OLCHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIUHUPOBATh U  BBHIMOJHATH pPabOTy B  YCIOBUSAX pPEaTbHOrO, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.
2) 6a30BbIC UCCTEAOBATEIIBCKUE JCHCTBUSA:

BIIQJIETh HAaBBIKAMHU y4eOHO-UCCIIEJIOBATENLCKOM M TMPOEKTHOW MAESITeNbHOCTH, HaBBIKAMHU
paspemieHusi mpoOsaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IIOMCKY METOJIOB
pelIeHus TPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB TO3HAHNUS,

OCYILIECTBISATh  PA3JIMYHBIE BHJBl JEATEIBHOCTH II0 IIOJYYEHHUIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTalnu, NPeodpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTyalUsX, B TOM YHCIIE
IIPU CO3J]aHUH YYEOHBIX M COLUANIBHBIX TPOEKTOB;

(I)OpMI/IpOBaTB Hay‘lHBIfI TUII MBINIJIICHHUA, BJIAaACTH Hay‘lHOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMHU
IHOHATHUAMU U METOJaMH,

CTaBUTh H (I)OpMy'J'II/IpOBaTB COOCTBEHHBIE 3aJa4yu B O6paSOBaTeJ'H>HOI71 JACATCIIBHOCTH U
JKU3HCHHBIX CUTYAllUAX,

BBISIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyallu3UpPOBATh 3aJady, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHTHI ISl JI0KAa3aTEIbCTBA CBOMX YTBEPKIACHHI, 3aJaBaTh MapameTpbl U
KPUTEPUU PELICHUS;



AHAJIU3UPOBATH MOJYYCHHBIC B XOJC PCHICHUA 3ada4Uu PE3YyJIbTAThl, KDUTUUCCKHU OLICHUBATH HUX
JOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX;

AaBaThb OCHKY HOBBIM CUTYyallUAM, OICHHUBATb HpI/IO6peTeHHBII71 OIIBIT,

OCYIICCTBIIATh IIEJICHANPABICHHBIA TIOUCK IEpPEeHOca CPEICTB W CIOCOOOB JCHCTBHS B
npodeccHoHaIbHYIO CPey;

YMETH NEPECHOCUTD 3HAHHS B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX TPCIMCETHBIX O6J13.CTCI71;

BBIJIBUT'aTb HOBBIC UJCH, MPECAJIAraTb OPUTMHAJIIBHBIC ITOAXO0AbI U PCUHICHUA, CTABUTH np06ner,1 n
3a/lavuu, JOITYyCKAOUINEC aJIbTCPHATHUBHBIC PCIICHUA.

3) pabora ¢ unpopmaruei:

BJIJIeTh HaBBIKAMHU MOJY4YeHHUsS MH(OPMAIMM M3 UCTOUYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMAaTU3aLIMI0 U MHTEPIIPETAlNI0 UHPOPMALMK Pa3INYHbIX BUJOB
U GOopM IpeaCTaBICHHUS;

CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMaTax C y4eTOM Ha3HauyeHUs MH(OpMAlUH U IeJeBOil
ayJIUTOPUH, BBIOMpAsi ONTUMAIbHYIO (JOPMY IPEACTABICHUS U BU3YyaIU3allny;

OIICHUBATb AOOCTOBCPHOCTH, JICTUTHUMHOCTD HHq)OpMaHHH, €C COOTBCTCTBUC IIPaBOBbBIM H
MOPaJIbHO-3THYCCKUM HOPMaM;

HCIIOJIB30BAaTh CPECACTBA I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH B pEeICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a7a4 C coONo/ieHneM TpeOoBaHU
SPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PECypCcOCOepPEeKEHNs, IPABOBBIX U 3TUYECKUX HOPM,
HOpM UHGOPMAITMOHHOMN 0€30MaCHOCTH;

BJIa/IETh HAaBBIKAMU PACIIO3HABAHMS U 3aIUUTHI MHPOpMAIMH, HHOOPMALIMOHHONW 0€30MacHOCTH
JIUYHOCTH.

OBJ'IaIleHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[Cf/iCTBHfIMI/II
1) obienue:
OCYHICCTBJIATE KOMMYHHKAIIU BO BCEX C(i)ean KHU3HU,

pacro3HaBaTb HeBep6aJ'IBHLIe cpeacTBa O6I_I_I€HI/I$I, INOHUMAaTh 3HAYCHHUE COLHMAJIbHBIX 3HAKOB,
pacmo3HaBaThb MPEAITOCBIIKA KOH(bJ'II/IKTHBIX CI/ITyaIII/Iﬁ " CMATYaThb KOH(i)HI/IKTI)I;

BJIAZICTh PA3JIMYHBIMU criocobamMu 06H_[eHI/I${ 151 B3aHMOHeﬁCTBHH, APTYMCHTUPOBAHHO BCECTU
Auaior, yM€Tb CMATr4aThb KOH(i)J'II/IKTHI)IG CUTYyallnH,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHas ACSITEIIbHOCTD:
MMOHUMATh U UCTIOJB30BaTh MPEUMYIIEeCTBa KOMaHAHON ¥ MHIUBUIYaTbHOU PabOTHI;

BI)I6I/IpaTI) TEMATUKy W MCTOABI COBMCCTHBIX I[CflCTBHfI C YUCTOM O6HII/IX HHTCPCCOB H
BO3MOKHOCTEH KaXXa0Tro0 4JIC€HAa KOJIJICKTHBA,

MIPUHUMATH IIEJIU COBMECTHOM ESITEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JICUCTBUS 10
WX JOCTHUKEHHIO: COCTaBJIATH IJIaH NEHCTBUI, paclpenensiTh pOolHd C YYETOM MHEHHH y4aCTHUKOB,
00cCy>XJ1aTh pe3ybTaThl COBMECTHOI pabOTHI;



OICHUBATH KAaUCCTBO CBOCTO BKJIAJa W KAXKAOTO YYaCTHHKA KOMAaHIbI B O6LHHﬁ pe3yiibTar I1o
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHHWBATh HJEH C IIO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETUYECKOE IMOBEJICHHUE B PAa3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM.

OBiaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU 1eHCTBUAMM:
1) camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO I€ATEIbHOCTD, BBISBIATH MIPOOJIEMBI, CTABUTH
1 (opMyIUpoBaTh COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIIbHON JEATEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PpEIIeHUs MPOoOJIEeMbl C Y4YETOM MMEIOLINXCS PEeCcypcCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTDH 3a PELICHHE;
OLIEHHUBATh IPUOOPETEHHBIN OTIbIT;

CHOcOOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO IIMPOKOH SPYAMIUH B Pa3HBIX 00JacTAX
3HAaHUHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOIIb:

AaBaTb OILICHKY HOBBIM CHUTyalusM, BHOCHUTb KOPPEKTHBbBI B JCATCIBHOCTb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaJICTh HABbIKAMU I103HABATEIbHOW peQIEKCMM KaK OCO3HAHMs COBEPILIAEMBIX JEUCTBUN U
MBICJIMTENIBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUH, UCIOJIb30BATH MPUEMbI peQIIEKCUU IS
OLICHKH CHUTYAaI[1H, BHIOOpa BEPHOTO PELICHMUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PELICHHS [0 UX CHI)KEHUIO;
MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHUX MPH aHAIN3E PE3YJIbTATOB JACSITEIHHOCTH.
3) npuHsTHA ceOs U IPYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAIN3€E PE3yIbTaTOB JESATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C TIO3ULIUH IPYTOTO YeJIOBEKa.

IIpeaMeTHbIE pe3yJIbTATHI 0CBOEHHS MPOrPaMMbl 10 MHGOPMAaTHKe YIJIY0J1€HHOT0 YPOBHS
B 1 cemecTpe

B nmpouecce wu3yuenus Kkypca uH(POpMaTUKH yriayOneHHoro ypoBHS B 1 cemectpe
oOyyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOIIUE TPEIMETHbIE Pe3YIIbTAThI:

BJIQJICHHE TIPEICTABICHUSIMHE O POJIM WHPOPMAIIMK U CBSI3aHHBIX C HEH MPOIECCOB B MPHUPOJIE,
TeXHUKE U ofmiecTBe, MNOHATUSAMHU "wHpopManusa", "mHPopManuMoHHBI mponecc”, "cuctema",



"KOMIOHEHTbl ~ cucTeMbl", "cucremHbld 3¢¢ekr”", "uHpopmaumonHas cucrtema", 'cucrema
yrnpasieHus";

BJIaJICHHE METO/IaMU MoucKa MH(popMalu B ceTu MHTepHEeT, yMeHHe KPUTHYECKU OI[CHUBATh
uH(pOpMalnIo, TOMyUYeHHYI0 U3 ceTu HTepHeT;

YMEHHUE XapaKTepH30BaTh OOJIbIINE JaHHbIE, TIPUBOAUTH IPUMEPHI HCTOYHUKOB UX MOTYUYCHHS U
HaIpaBJIEHUS! MCIIOJb30BaHMs, YMEHHE KiIacCU(PUIMPOBATHL OCHOBHBIE 3a/ladyd aHaiu3a JaHHBIX
(mporHo3upoBaHue,  KiacCUpUKAIMs,  KJIacTepu3alus, aHalu3  OTKIOHEHWH), TOHUMATb
MOCJIeI0BATEIBHOCTD PEIICHUS 33/1a4 aHaIM3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIIEHKA
KadyecTBa JIaHHBIX, BBIOOP W/WJIM TIOCTPOCHUE MOJIENH, MPeoOpa3oBaHME [IaHHBIX, BU3yaJIH3allHs
JTAHHBIX, NHTEPIPETALUS PE3YJIBTATOB;

IIOHUMAHHUEC OCHOBHBIX IIPUHIUIIOB YCTpOﬁCTBa n (IJYHKI_II/IOHI/IpOBaHI/IH COBPCMCHHBIX
CTallMOHAPHBIX U MOOMIILHEIX KOMITIBIOTCPOB, TGH)I@HHI/II\/’I Pa3sBUTHUA KOMIIBIOTCPHBIX TGXHOJ’IOFI/If/'I;

BJaJICHUEe HaBbIKaMM pabOThl C ONEPAllMOHHBIMM CHUCTEMaMH, OCHOBHBIMH BHUAAMHU
IIPOrpPaMMHOT0 OOecTieueHust AJisl peleHus yu4eOHbIX 3a/1a4 110 BRIOpaHHOM CrieluaIn3aluy;

HaJIM4YMe MPEICTaBICHUN 0 KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpE, 0 0a30BbIX
INPUHLNINAX OpraHu3aluud ¥ (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 OoOLMX MPUHLIUIAX
pa3paboTKu ¥ (PyHKIIMOHUPOBAHUS HHTEPHET-NPUIOKECHUH;

MOHMMAaHUE Yrpo3 HH(OPMALMOHHONW OE30MaCHOCTH, HCIOJb30BaHUE METOJOB U CPEICTB
IPOTUBOACUCTBUS 3TUM Yrpo3aMm, coOnroieHue Mep 0e30MacHOCTH, NMPEeIOTBPAILAIOIINX HE3aKOHHOE
pacmpocTpaHeHHE TIEPCOHATIBHBIX JaHHBIX, COOMIOIeHHE TpeOOBaHM TEXHHKH O€30MacHOCTH |
TUTUEHBI Tpu paboTe ¢ KOMIbIOTEpaMHU W APYTMMU KOMIIOHEHTaMHU LU(POBOTO OKPYKEHUS,
MOHMMAaHHE TPABOBBIX OCHOB MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI B
cetu MHTepHer;

MMOHUMAHHUE OCHOBHBIX TPHUHIIMIIOB JMCKPETH3AIMHA PA3IMYHBIX BUIOB WH(MOpPMAIUU, yYMEHUE
onpeAensaTh UHPOPMAIIMOHHBIH 00bEM TEKCTOBBIX, Tpa)UUeCKUX U 3BYKOBBIX TAHHBIX MPH 33JaHHBIX
napameTpax JUCKPETH3alliU, YMEHHUE ONPEEsITh CPEAHIO CKOPOCTh Mepeaun TaHHbIX, OIICHUBATH
W3MEHEHHE BpPEMEHM Tepeqadyd Tpu U3MEHEHWH HH(POPMAIMOHHOTO 00beMa JaHHBIX |
XapaKTEePUCTUK KaHaJla CBS3H;

YMCHHUEC HUCNIOJIb30BATh IIPpHU PCIICHHUU 3a1a4 CBOMCTBaA HO3PII.[PIOHHOI>1 3aIMUCHU YUCCII, AJITOpHUTMa
MMOCTPOCHUA 3allMCH 4YuUClia B HOSHIII/IOHHOfI CUCTEMEC CYUHCIICHHA C 3aJaHHBIM OCHOBAaHUCM H
MMOCTPOCHUS YUCJia 110 CTPOKE, conepmameﬁ 3aIllMCh OTOro 4ucjia B HO3PII.IHOHHOI>1 CUCTEMEC CUHCIICHHUA
C 3aaHHBIM OCHOBAaHWEM, YMCHUC BBIINNOJIHATH apI/I(i)MeTI/I‘-IGCKI/Ie ornecpanr B MO3UIUMOHHBIX CUCTEMAX
CUHMCJICHUA,

YMCHUC BBIIIOJHATD Hp606p3.30BaHI/I$[ JJOIT'MYCCKUX BI)Ipa)I(CHPIfI, HCIIOJIB3Ys 3aKOHBI anre6pH
JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPDAKEHUE B JU3BIOHKTUBHOM W KOHBIOHKTHBHOM
HOPMaJBHBIX (QopMax IO 3aJaHHON TaOIUIC HCTUHHOCTH, HWCCIICOBATh OO0JIACTh WCTHHHOCTH
BBICKA3bIBAaHUs, COAEPIKAILErO IIEPEMEHHBIE, pEeLIaTh HECIOKHbBIE JIOTHYECKUE YPABHEHHSI U CUCTEMBI
YPaBHEHUM;

MMOHUMaHHUE 0a30BBIX AJTOPUTMOB OOpPaOOTKH YHCIOBOM WM TEKCTOBOM HWHGpOpMAIHH (3alUCh
YyCeJl B IMO3UIMOHHOM CHCTEME CUMCIICHUS, HAXOXICHHUE BCEX IMPOCTBIX YHUCET B 3aJaHHOM
nuamna3oHe, o0paboTKa MHOTOPA3PAIHBIX IETBIX YHUCEN, aHalUu3 CHMBOJBHBIX CTPOK U JIPYTHX),
AJITOPUTMOB TIOUCKA M COPTUPOBKH, YMEHHE OIPEACNATh CI0KHOCTh M3Yy4aeMbIX B Kypce 0a30BbIX
NrOpuTMOB (CYMMHUPOBAaHHE JJIEMEHTOB MAacCHBa, COPTHUPOBKA MAacCHBa, MepeOOpHbIE alrOpPUTMBI,
JIBOMYHBIM MOUCK) ¥ TPUBOJAUTH MPUMEPHI HECKOJIBKHUX aJITOPUTMOB PA3HON CIIOKHOCTHU JIJISl PEIICHUS
OJIHOM 3aJ1a4Hu;



BJIaJICHHE YHHUBEPCAJIBHBIM S3BIKOM IPOTpaMMUPOBaHUs BbicOKoro ypoBHs (Python, Java, C++,
C#), npencraBieHusMU O 0a30BbIX THUIAX JaHHBIX U CTPYKTypax JaHHBIX, YMEHHE HCIIOIb30BaTh
OCHOBHBIE YIPABJIAIOIUE KOHCTPYKIIMHY, YMEHUE OCYLIECTBIIATh aHAINU3 MPEJIOKEHHON IPOrPaMMBbl:
OTIpeeNATh Pe3yJabTaThl pabOThl MPOrpaMMbl MPU 33aJaHHBIX MCXOJHBIX JAaHHBIX, ONpPENENSATh, MPU
KaKMX MCXOJHBIX JaHHBIX BO3MOJKHO IIOJIyY€HHE YKa3aHHBIX pE3YJIbTAaTOB, BBIABIATHL JaHHEBIC,
KOTOpBhIE MOTYT NPUBECTH K OIIHOKe B paboTe MporpaMmsbl, (HOpMYJIHpPOBATh MPEIIOKEHHS IO
YJIY4YIIEHHUIO IPOrpaMMHOI0 KOJa;

YMEHHE CO3/aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI W JIEMOHCTPAIlMOHHBIC
MaTepuaibl ¢ UCIOIB30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB M OOJIAYHBIX
CEPBHCOB;

YMEHHUE HCIOJb30BaTh 3JICKTPOHHbIE TaOJIMLbI Ui aHaiu3a, MPEACTaBICHUS M 00pabOTKU
JAHHBIX (BKJIIOYAsl BHIYMCIEHUE CYyMMBI, CPEIHEr0 apu(MeTHYeCcKoro, HauOOoJIbIIEr0 U HAUMEHBIIETO
3HAYEHUH, pelIeHne ypaBHEHUH, BHIOOpP ONTUMAJILHOTO peIleHUs], MoAOOp JIMHUU TPEHAA, PelieHHe
3aJa4 MPOTHO3UPOBAHUS).

IIpeaMeTHBIE pe3yJIbTATHI OCBOEHHS MPOrPaMMbl 10 MHGOPMAaTHKe YIJIY0JI€HHOT0 YPOBHS
BO 2 cemecTpe

B mpomecce wu3ydenus Kypca HH(POpMAaTHKH YIiyOJI€HHOro YpOBHS BO 2 ceMecTpe
oOy4aromuMucs OyayT JOCTUTHYTHI CIIEIYIOIIHNE TPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTh HEPaBHOMEPHBIE KOJbl, JOMYCKAIOUIME OJHO3HAYHOE JIE€KOJUPOBAHUE
cooOmieHni  (mpe@uKCHBIE KOJIBI), HCIOJIB30BAaTh MPOCTEUINE KOJbI, KOTOPHIC IMO3BOJISIOT
oOHapy»XUBaTh U HCIPABIATh OMIMOKM MPH Mepenade AaHHBIX, CTPOUTH KOJ, O0OECTeYMBAIOLIUI
HAaWMEHBIIIYI0O BO3MOXKHYIO CPEIHIOI JIJIMHY COOOIIEHUS TPH HU3BECTHOM YacTOTE€ CHUMBOJIOB,
MOSICHSITh IPUHITUIIBI PA0OTHI MPOCTHIX aJITOPUTMOB CXKATHS JaHHBIX;

yMEHHE peulaTh allrOPUTMHUECKUE 3a/1a4H, CBSI3aHHBIE C aHAIU30M rpadoB (3a1a4i OCTPOEHUS
ONTUMAJILHOTO IyTH MEX]Y BepIIMHAMU rpada, orpeieleHUs] KOJIMYECTBA Pa3IMyHbIX MyTel MEexXy
BEpIIMHAMU OPUEHTHUPOBAHHOTO ALIUKIMYECKOT0 rpada), yMeHHE UCII0JIb30BaTh JIEPEBbs MIPU aHAIIN3E
U TOCTPOEHUM KOJOB M JJISi NPEJICTaBJICHUS apu(PMETHUECKUX BBIPAXKECHUH, MPU pELICHUHU 3a]ay
MOKMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY aJlFOPUTMY, pa3pabaThiBaTh U
00OCHOBBIBATh BBIUTPHILIHYIO CTPATETHIO UIPHI;

yMeHHe pa3pabaTbiBaTh U pPEaJU30BBIBaTh B BHUJAE IMPOrpaMM Oa30BbI€ aNTOPUTMBI, YMEHHUE
MCIIOJIB30BaTh B IIPOrpaMMax JaHHBbIE Pa3jIMYHBIX TUIIOB C Y4€TOM OIpaHMYEHMHM Ha JUANa30oH HUX
BO3MOXXHBIX 3HAUEHWUH, MPUMEHSTh NpPU PEIICHUH 3a/4ad CTPYKTYpbl JAHHBIX (CIHCKH, CIOBapH,
CTEKH, O4epeNd, AepPeBbsi), UCIOIb30BATh 0A30BBIE ONEpalMU CO CTPYKTYpaMH JAHHBIX, IPUMEHSThH
CTaHJapTHbIE U COOCTBEHHBIE MOANPOTpaMMBbl Al OOpaOOTKH YMCIOBBIX JAHHBIX U CHUMBOJBHBIX
CTPOK, HCIONb30BaTh MpHU  pa3paboTke mporpaMM  OUOIMOTEKHM  MOANPOrpamMM,  3HATh
(yHKIIMOHAJIbHBIE BO3MOYKHOCTH HMHCTPYMEHTAJbHBIX CpPEJICTB CpeAbl pa3paboTKH, yMEHHE
MCIIOJIb30BAaTh CPEACTBA OTIAAKHU IIPOTrPaMM B CpeZie IPOrPaMMUPOBAHMS, YMEHUE TIOKYMEHTHUPOBATh
IIPOrpaMMBlI;

YMCHHUEC CO30aBaTh Be6—CTpaHI/IHLI;

BIIQJICHHEC OCHOBHBIMH CBEICHUSMHU O 0a3zax MaHHBIX, UX CTPYKType, CPEICTBaX CO3JaHHUS U
paboThl C HHMMH, YMEHHUE HCIIOJIb30BaTh TaOMUYHBIC (PENSLUOHHBIE) 0a3bl JaHHBIX (COCTABISATH
3arpockl B 0a3ax JAaHHBIX, BBHITIOJHSATH COPTHUPOBKY W TOWCK 3amucedl B 0aze JaHHBIX, HAIOIHSITH
pa3paboTaHHy0 0a3y NaHHBIX) U CIIPABOYHBIC CUCTEMBI,

YMCHHEC HCIIOJIB30BATh KOMIIBIOTCPHO-MATCMATHYCCKUC MOJACIN [JIA aHaJIi3a 00BEKTOB U
IMpoIcCCOB: Q)OpMYJ'II/IpOBaTL LeJIb MOACIMPOBAHUS, BBIIIOJHATL aHAJINU3 PE3YJIbTATOB, ITIOJTYUYCHHBIX B



X0JIe MOJEIMPOBAHUS, OLICHUBATh COOTBETCTBUE MOJEIU MOJCIHPYEMOMY OOBEKTY HIIM TpOIleccy,
MPEICTABIISITh PE3YAbTATHl MOJCIUPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OpTraHW30BbIBATh JIMYHOE HMH(POPMAIIMOHHOE TIPOCTPAHCTBO C HCIOJIB30BAHUEM
Pa3IUYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTHH, TOHMMAaHUE BO3MOXKHOCTEH HH(PPOBHIX CEPBHCOB
TOCYAapCTBEHHBIX YCIYT, IU(POBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MMOHMMAaHWE OCHOBHBIX NPUHLHUIIOB pabOThl, BO3MOXXHOCTEM W OrpaHUYEHUS] NPUMEHEHHS
TEXHOJIOTUI HCKYCCTBEHHOI'O MHTEJIEKTa B PA3JIMYHBIX OOJIACTSIX, HAJMUYUE MPEJCTaBICHUH O Kpyre
pelaeMbIX 3ajJad MalluHHOrOo 00y4eHMs (paclo3HaBaHUS, KIACCU(PUKALUUU U MPOTHO3UPOBAHUSA),
HaJIM4Me NpeICTaBIeHUH 00 MCIOJIBb30BaHUM HH(GOPMAIMOHHBIX TEXHOJOTHUH B  pa3IM4YHBIX
npodecCuoHaNBHBIX cepax.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne  HanmeHOBaHHeE Pa3/iejiOB H T€M NPOrPaMMBbI, TEM YYeOHBIX 'y CP K
/n  3aHATHI 113

Paznea 1. lludposasi rpaMoTHOCTH
1.1 Komnvromep - ynugepcanvHoe ycmpoiucmeo oopabomku OaHHbIX

TexHrka 0€30MaCHOCTU ¥ TUTHEHHI TPU padoTe ¢
1 KoMIibtoTepamu. [IpuHIUIBI pabOTH KOMITBIOTEPOB U 1
KOMITbIOTEPHBIX CUCTEM.

OCHOBHBIE TEH/ICHIIMU Pa3BUTUS KOMITbIOTEPHBIX 1
TeXHOJOTHi. [lapanienbHble BBIUYUCIEHUS.

1.2 IIpoecpammnoe obecneuenue

[TporpammHOe oOecrieueHre KOMIIBIOTEPOB, KOMITbIOTEPHBIX 1
cucTeM. Y TUINTHL. JlpaliBepbl yCTPOMCTB.

daitioBeIe CUCTEMBI. 3aKOHOIATEIHLCTBO POCCHICKON
4 ®denepanuu B 006JaCTH MPOTPAMMHOT0 00eCTIeYeHUS U 1
JaHHBIX.

1.3 Komnvromepnule cemu

I TpyHIMIIBI TOCTPOEHUS U aNllapaTHbIE KOMIIOHEHTBI
5 KOMITBIOTEPHBIX ceTell. Paznenenue IP-cetn Ha moaceru ¢ 1
ITOMOUIBIO0 MACOK MOJCETEH.

CereBoe AJIMUHHUCTPUPOBAHUC. BI/II[bI ACATCIIbHOCTHU B CETU
6 Nutepuet. ['ocygapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U 1
YCIIyTH.

1.4 Ungpopmayuonnas 6ezonacnocms

7 HNudopmannonnas 6ezonacHocTs. [Ipaktuueckas padoTa mno 1
TeMe "AHTUBHUPYCHBIE IPOTrpaMMBbl"”.
Opranu3zanus TH9HOro apxuBa nHpopmanuu. PesepsHoe

2 KOIIUPOBAHHUE. 1

Anroputm mudpoanus RSA. Creranorpadus.
[Tpaktnyeckas padora no Teme "llnppoBanue naHHbIX"

Hroro no pazgeny 1 6 2 0 0
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Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 Ilpedcmaenenue ungopmayuu 8 KomMnvromepe

Nudopmanus, nanueie u 3Hanus. HenpepsiBHBIC 1
AUCKPCTHLBIC BEJIMUYUHBI U CUTHAJIBI.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U HEpABHOMEPHBIE
KoZbl. EMWHUIBI M3MepeHus KondecTBa HH(OpMAIIHH.
AndaBUTHBIN MOIX0 K OIIEHKE KOJWYECTBA HH(DOPMAITUH.

I[BOI/ILIHaSI, BOCBMCpHYHAA U MICCTHAAUATCpUIHAA CUCTCMBI
CUYHUCJICHUA. ApI/I(I)MeTI/I‘lCCKI/IC onepanr B TIO3UIUOHHBIX
CHUCTEMAaX CUUCJIICHUA.

TponuHas ypaBHOBEIICHHAs! CUCTEMA CYUCIICHMS. [[BONYHO-
JECSATUYHAsL CUCTEMA CUUCIICHUS.

KonupoBanue texctoB. PacTpoBoe koaupoBaHue
N300pakeHH.

[TpakTuyeckas pabota no Teme "JluckpeTu3arus
rpaduueckoit uHpopmaun"

I[BeToBBIE MOAEIN. BekTOpHOE KOAUpOBaHue. TpéxmepHas U

(dpakranbHas rpaduka.

Koauposanue 3Byka. [Ipaktuueckas pabora o reme
" luckpeTun3alus 3ByKOBOW HHpopMarmu'".

2.2 OcHosbl anzebpbl 102Uk

AnreGpa noruku. Jlornueckue onepanuu. 3aKOHbI aIreOpbI
JIOTUKH

ITpakTuueckas padbora no teme «Iloctpoenue u ananms
TAOJIUI HICTUHHOCTH B TAOJIMYHOM MPOLIECCOPEN»

Jlornueckue pynkiun. Kanonnueckue Gopmbl JIOTHYECKUX
BBIPaKCHUM.

Jlormueckue >JIeMEHTHI B COCTaBe KOMIIBIOTCpa

HOCTpOCHI/IC CXEM Ha JIOTHYECKHX dJIEMEHTaX. 3aIlcCh
JIOTUYCCKOI'0 BBIPAXKCHUS 110 JIOTHYSCKOM CXeMe

2.3 Komnviomepnas apugpmemuxa

Hpel[CTaBJIeHI/Ie HCJIBIX YUCCII B [TAaMATU KOMIIBIOTCPA.
I[BOI/ILIHHﬁ HOHOHHHTCHBHBIﬁ KO OTpULATCIIBHBIX YHUCEIIL.

[ToGuTOBBIC JTOTHYECKHE OnepaIuu. JIoruaecKui,
apuMeTHIecKuit U IUKINISCKUH CIIBUTH.
[[IndpoBanme ¢ MOMONIBIO TOOUTOBON OTIEPAITHH
«uckirouaromniee NJIN»

—



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
39

40

Hpe,Z[CTaBJIeHI/Ie BCIICCTBCHHBLIX YHUCCII B ITaMATHU KOMHLIOTepa
Brinosinenue onepanuii ¢ BEIIECTBEHHBIMU YUCIaMU

CamocrosrenbHas padoTa 1o teme «3yueHue mopaspsiHoro
MAaIIMHHOTO IPEACTABJICHNUS LEJIbIX U BEIIECTBEHHBIX YHCED»
(TpakTUKyM)

Hroro no pasneny 2

Pa3nea 3. Anroput™Mbl M1 IpOrpaMMHpOBaHue
3.1 Bsedenue 6 npoepammuposanue

Oransl pelenns 3a1a4 Ha KoMmnbrorepe. THCTpyMeHTanpHbIe
cpenctea. IHTerpupoBaHHas cpefa pa3paboTKu

SA3p1k nporpammupoBanus (Python, Java, C++, C#).

Tumsr JaHHBIX: NCJIOYHUCICHHBIC, BEIICCTBCHHBIC,
CHUMBOJIBHBIC, JIOTUYCCKUC. Betnenns. CinoxkHbIE YCJI0BHA.

[uxael ¢ ycioBueM. L{UKIIBI 110 IEpEMEHHOM.
B3anmo3amMeHsseMOoCTh pa3InyHbIX BUJOB IUKIOB. IHBapuaHT
UK

JlokyMeHTHpOBaHHE ITPOrpamMM

AJ'IFOpI/ITMBI O6pa6OTKI/I HaTypaJIbHbBIX YHUCCJI, 3alIMCAHHbIX B
MNO3UMITMOHHBIX CUCTEMAX CUHUCIICHUA
HaXO)KHeHI/Ie BCCX IPOCTBIX UYHUCCII B 3aJJdHHOM
JUarra3oHe. AJIFOpI/ITM 6BICTpOFO BO3BCJICHUA B CTCIICHD.

O06paboTKka TaHHBIX, XpaHAIIMXCS B daiiax

3.2 Bcnomoeamenvhbie aneopummbl

Paz6uenue 3amaun Ha noazaaaqn. IloanporpaMmel
(mporteyphl M GYHKITAN)

CamocrosrenbHas pabora 1o reme "Pazpaborka
noanporpamMm" (IPaKTUKYM)

Pexypcus. PexkypcuHbie 00beKTHI ((ppakTaiibl). PekypcuBHBIC
IpoLeyphl U (PYHKITUH.

CamocrosiTenbHas padoTa no teme "PexkypcuBHbIE
MOANPOrpaMMbl” (MPAKTHKYM )

Hcnonp30BaHne CTaHIAPTHON OUOITHOTEKH S3bIKA
pOTrpaMMUPOBaHUs. MOy TbHBIN IPUHIIHIT TIOCTPOCHHUS
mporpaMm

3.3 Yucnennvie memoowi

YucneHHble METOIbI

[TpakTuueckas pabota o Teme «YuciaeHHOE penieHue
YpPaBHEHUI»

[TpakTuueckas pabota no teme «I[IpuOamxkEHHOE BHIYMCIEHUE
JUIMH KPUBBIX U IIomaneit gpuryp»
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[TpakTryeckas padota no Teme «Ilorck Makcumyma
(MuHUMYMA) QYHKITIIDY

3.4 Aneopummsi 06pabomxu CUMBOILHBLIX OAHHBIX

O06paboTka CUMBOJIBHBIX TAHHBIX. AITOPUTMBI 00PaOOTKU
CHUMBOJIBHBIX CTPOK.

CamocrosTenbHas padota no teme "O6paboTka CTPOK ¢
UCMOJIb30BaHUEM (PYHKIMH cTaHIApTHOW OMOINOTEKH s3bIKa
porpaMMUpoBaHus" (IIPaKTUKYM)

['eHepanus 0B B 3aJaHHOM asihaBUTE
3.5 Aneopummul 06pabomku Maccusos

MaccuBbl 1 Iocie10BaTeNbHOCTH Ynces. CaMoCTosTeNbHAS
pabota mo Teme "3anonHeHne MaccuBa" (IPAKTHKYM )

O06001IEHHbIE XapaKTEPUCTUKH MAacCHBa

JIMHENHBIN NOUCK 33JaHHOTO 3HAYECHUS B MaCCHUBE.
caMocTosITeNIbHas paboTa mo TeMe "JIMHEHHBIN MONCK
3aJJaHHOTO 3Hau€HUs B MaccuBe" (IIPAKTUKYM)

Koncynpranus no teme "[lonck MUHUMAaIbHOTO
(MakcHMalbHOI0) 3JIEMEHTa B UUCIIOBOM MaccuBe"
(mpakTUKyM)

CopTHpoBka ogHOMEpHOTr0 MaccuBa. IIpocTeie MeTOABI
coptupoBku. Koncynpranus no teme "IIpocTeie MeTO b
COPTUPOBKH MaccuBa" (MMPaKTUKYM)

CoptupoBka ciusiHueM. beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort). Koncynbranus mo teme "beictpas
COpTUpPOBKA MaccuBa" (MPAKTUKYM)

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM MacCHBE.
Koncynpranus no teme "JIBonyHsiit mouck" (MpakTUKYM)

JIBymMepHbIe MacCUBbI (MaTPUILIbI)

Anroputr™bl 00pabOTKH MaTpUI
Pemenue 3aia4 aHain3a JaHHBIX

Hroro nmo paszneny 3

Paznen 4. UnopmManmoHHbIe TEXHOJIOTHH
4.1 Obpabomra mekcmogvix OOKYMEeHMO8

CpezcTBa TEKCTOBOTO Tpolieccopa

KomnerorepHast BEpcTKa TEKCTa
[TpakTuueckas pabora no Teme "BépcTka JOKyMEHTOB ¢
MaTemMaTHueckumu popmynamu”

17



56 NHCcTpyMEHTHI peLiEeH3UPOBAHMS 1

Koncynpranus no teme "MHOrocTpaHU4HbIE JOKYMEHTHI"

57
(mpakTUKyM)

Ob6naunsie cepBuchl. KomnekTuBHas paboTa ¢ JOKyMEHTaMH.
58 [TpakTrueckas padota o Teme "KomiekTuBHas padora ¢ 1
JIOKyMeHTamu'"

4.2 Ananusz OaHHbIX

Ananuz JaHHBIX. boapmme JaHHBIC. MammHHOE 06yquI/Ie. 1

59
AHanu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

ITpakTnueckas padbota no Teme "AHanu3 JaHHBIX C TOMOILBIO 1

60 "
AJIEKTPOHHBIX TaOJIHI

[Toctpoenue rpadukoB pynkuuii. [lpaktrueckas padota no

teMe "HarnsHoe npeacraBieHue pe3ynbTaToB 1
CTaTUCTUYECKOM 00pabOTKH JaHHBIX B BUJE JUarpamm

CPEICTBAMHU PEIAKTOPA MIEKTPOHHBIX TAOIUIT"

61

Jlunuu tpennaa. [Ipakruueckas padora o teme "Ilogbop 1
JIMHUM TPEHIA, IPOTHO3UpOBaHuE"

62

[Ton6op napamerpa. [IpakTuueckas pabota o teme
63 "YuclieHHOE pellIeHe YPaBHEHU ¢ TIOMOIIBIO TT0100pa 1
napamerpa"

OntuMu3anys Kak MOUCK HAWTydIero PereHus B 3aIaHHBIX
ycnoBusix. Koncynpranus no teme "Pemienne 3agau
ONTUMU3AIMH C TIOMOIIBIO AIEKTPOHHBIX TaOIUIT"
(mpakTUKyM)

64

Hroro no pazneny 4 9 0 0

BCEI'O HACOB I10 ITIPOTPAMME 44 8 6

IIpomexyTouyHas arTecTanusa B ¢opMe — KOHTPOJIBbHOI paboThI
ObbeM yuebHOro BpeMeHH, 3aTpaurBaeMoro Ha IIpOBefieHHe OIleHOYHBbIX npouenyp - 14

2 CEMECTP

Ne HaumenoBanue pasgeioB W TEM IIporpamMmbl, TEM

. y 113 CP K
/1 y4e0HBbIX 3aHSITHI

Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
1.1 Ungopmayus u ungopmayuontwvle npoyeccol

1 KonuuectBo undopmanmu 1
2 AJNTOPUTMBI CHKATHSI TAHHBIX 1
3 Anroputm RLE 1

Anroputm Xaddmana 1
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[TpakTryeckas padora no Teme "CrkaTue TaHHBIX C TTOMOIIBIO
anroputma Xadpdpmana"

Anroputm LZW

ANTOPUTMBI CKaTUs JaHHBIX C IOTEPSIMH. YMEHBIICHHE
rIyOWHBI KOJAUpoBaHus 1BeTa. OCHOBHBIE HJIEU aNTOPUTMOB
cxkatust JPEG, MP3.

CKOpOCTB nepcaauu JaHHbIX

Ommbku mpu Tepenade AaHHBIX. PaccTossHMe X3MMHHTA.
Koapl Xammunra.

Cucrembl. KOMIOHEHTBI CHCTEMBI M HMX B3aMMOJICHCTBHE.
CuctemHbIi 3P DexT.

VYnopasnenue kak uHMOpManUOHHBIA mporecc. OOpatHas
CBSI3b

1.2 Mooenuposanue

Mogenu u MOJCIIMPOBAHUC

I'paduueckoe npeacTaBieHHe JIaHHBIX (CXEMBbl, TaOJIUIIB,
rpadukn)

I'pagbr

Pemenne 3aa4 ¢ momoInsio rpados

HepeBbs

OCHOBBI TEOPUH UTD.

CamocrostensHas pabora mo teme "IIOMCK BBIMTPBINIHOM
CTpaTeTuu B UTPE C MOJTHOW nHpopManuen". (MpakTUKyM)

CpencTBa MCKYCCTBEHHOrO HHTeulekTa. KoHcynbTanus mo
teMme "CpeacTBa HCKYCCTBEHHOTO MHTEIUIEKTa" (IPaKTUKYM).

Hroro mo pasgeay 1

Paznen 2. Anroput™Mbl 1 NIPOrpaMMHUpPOBaHKe
2.1 Dnemenmovl meopuu aneopummos

20 ®dopmanuzanyus NOHITHS aJTOPUTMA.

22

Mammna  TeropuHra  Kak  yHUBEpCaJbHasg  MOJENb
Bhiunciennil. Teauc Uépua—TbropuHra.

OI1LIeHKA CJI0KHOCTU BBIYMCIICHHN.
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35

36

37

38

AJNTOPUTMBI  TIOJIMHOMHUAJILHON  CIOXHOCTH. [lepebopHbie
aJlTOPUTMBIL.

PaznuuHble anropuT™sl 171 pELIEHUs OJHOM 3a/1a4H,

2.2 Aneopummsl u CMpyKmypvl OAHHbIX

[Touck mpocThIX YKcen B 3aJJaHHOM JMalra3oHe C MOMOIIbIO
ITOPUTMA «pemeTo DparocheHar.

[IpakTnueckas padora mo teme "IlowCk MPOCTHIX 4Mcen B
3a/laHHOM Jlnana3oHe".

MHoropa3psiiHble  TeJble  YHcia,  3aJaud  JUTHHHON
apu(METHKH.

[TpakTrueckas padorta mo teme "Peanuzarus BEIYUCICHHH C
MHOTOpa3psIHbIMU YrcIaMu".

CrnoBapu (accorMaTUBHBIE MACCHBBI, OTOOPaKEeHHsI). XOIII-
TaOJIHIIBL.

[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBaps JAJIs 3aJaHHOTO
tekcta. CamoctositensHas pabora mo teme "llocTpoeHue
a1(aBUTHO-4aCTOTHOTO CJIOBapsl A 3aJaHHOTO TekcTa"
(paKTHKYM).

AHanu3 TeEeKCTa HAa €CTECTBEHHOM S3BIKE. BrimeneHue
OCJIENOBATEIILHOCTEN o mabJionHy. Perynspubie
BbIpaK€HHs1. HaCTOTHBIN aHAIINS.

[IpakTuueckass pabora mno Tteme "AHanu3 TEKCTa Ha
€CTECTBEHHOM S3bIKe".

Creku. Ananu3 IMpaBHUJIILHOCTHU CKOOOYHOTO BBIPpAKCHUSA

Koncynpranuss no teme "BblumcieHue apu@meTnyeckoro
BEIpQKCHUS, 3amUcaHHOro B  mocTtukcHOW  (opme”
(TpakTUKyM).

Ouepenu. MHcnonp3zoBaHue odepenn A BPEMEHHOIO
XpaHEHHUs JAHHBIX.

HepeBbd. Peanusanus pnepeBa € IOMOIIBIO  CCBUIOYHBIX
CTPYKTYP.

JlBonunble (OuHapHble) nepeBbs. IlocTtpoeHue aepeBa uis
3a/1aHHOT0 apU(METHUYECKOTO BHIPAYKEHUSI.

PekypcuBHbIe anroputMbl o0xona jaepeBa. lcmosb3oBaHue
CTeKa M ouepeau it 00Xoa aepesa

1



39  Anroputmsl Ha rpadax.
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43
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52
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54

55

HOCTpOGHI/Ie MHHHMAaJIbBHOI'O OCTOBHOTI'O JACpeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT' O rpaq)a

O6xox rpada B rmybuny. O6xox rpada B LIMpHUHY.

KomuuectBO  paznuyHbIX OyTed  MEXIYy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada

Anroputm JleMKkcTpbl
Anropurm ®noiiga—Y opiuaia.

3amayy,  pemaemMple € I[IOMOLIBIO  JAMHAMHYECKOTO
IPOTPaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKITUI.

Koncynpranmmss mno Teme "BblumciieHue peKypCHUBHBIX
(GYHKUIMH C MOMOIIBIO TUHAMMYECKOTO MPOrpaMMHUpOBaHUs"
(mpakTUKyM).

3agaun,  pemiaeMple € TOMOLIBI0  JUHAMUYECKOTO
IPOrPaMMUPOBAHHUSA: MTOACUET KOJUYECTBA BAPUAHTOB.

33}13‘11/1, peuracMbIC C IIOMOIIBIO JUHAMHUYCCKOI'O
nporpaMMupoOBaHusd: 3aJa4u OIITUMHU3ALUA

2.3 Ochosbl 06beKMHO-0pUeHMUPOBAHHO20 NPOSPAMMUPOBAHUS]

[TonsTne o mapagurmax nporpammupoBanusi. O030p S3BIKOB
IPOrPaMMHUPOBAHUS

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPaMMUPOBAHKE

O0bexThl U Knaccbl. CBoCTBA U METOABI OOBEKTOB.

O6L6KTHO-0pHeHTHpOBaHHBIﬁ aHaJu3. Hcnonws3oBanue
TOTOBBIX KJIACCOB B IPpOIrpaMMe

Pa3zpaboTka porpamMm Ha OCHOBE 00BEKTHO-
OpHEHTHpOBaHHOTO monxoxa. CamocrosTenbHass paboTa
"Pa3zpaboTka mpOCTON TIpOorpaMMbl C HCIOJH30BAaHUEM
KJ1accoB" (IIPaKTUKYM)

WNukancynsuus.  CaMmocTtosTenpHas pabora TIO0  TeMme
"Pa3paboTka Kiacca, HCIONB3YIOMIETO WHKAICYJISAIHIO"
(mpakTUKyM)

Hacnenosanue. [Tonmumopduszm.
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68

69

Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

[IpoexTupoBanue unTepderica moIb30BaTENs.

Hcnonp3oBaHre TOTOBBIX YIPaBISEMbIX JJIEMEHTOB st
NocTpoeHus nuTepdeiica.

H3ydeHne BTOpPOro s3bIKa MPOrPaMMHUPOBAHHUS
Hroro no pazgeny 2

Pasznea 3. UndpopmManmoHHble TEXHOJIOTUH

3.1 KOMVZbIOmepHO—MameMamMUQCKO€ ManﬂMPOSCZHue. Omanvl KOMNnbvlomepHo-

mamemamudecKkoco MO@QJZMPOGCZHM}Z.

I[I/ICKp cTu3anusa 1pu MAaTEMATHYCCKOM  MOJACIIMPOBAHUU
HCIIPCPBIBHBIX IPOLECCOB.

MopenupoBanue aBuxkeHuss. KoHCyimbranus 1o Teme
"MopenupoBaHue ABMKEHUA" (TIPAKTUKYM)

MopenupoBanue Ouosiormueckux cucteMm. lIpakTudeckas
pabora o Teme "MojenupoBaHue OMOJIOTHYECKUX CHCTEM"

MartemaTudeckue MOJCJIN B 3KOHOMHMKC. BreraucinTenbHbBIC
SKCIICPUMCHTBI C MOJICIISIMU.

BepositHocTHble Mogenu. CamocTosiTeNnbHas padoTa 1o TeMe
"MIMUTallMOHHOE MOJIEJIMPOBAHUE C TIOMOILIbIO METOAA
Moure-Kapno" (mpakTHKyMm)

KommproTepHoe  MOJCTMpOBAaHHE  CHCTEM  YIIPaBJICHHS.
O0paboTka pe3ynbTaToOB KCIIEPUMEHTA.

3.2 Baswvl OauHbIX

Tabnuunble  (pensiuoHHBIE) 0a3bl  AaHHBIX.  [lowWCK,
COpPTUPOBKA U (DUIBTPALIUS JAHHBIX.

3anpockl Ha BBIOOPKY JaHHBIX. 3ampoChl C TapaMeTpaMH.
Brraucngemele nois B 3arpoca

[IpakTnueckas pabora mo Teme "Pabora ¢ roroBoi Oazou
TaHHBIX".

Mmuororabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3€d  MEXIY
TaOIUIAMU.
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Buemnnii ko4, I{emocTHOCTh 0a3bl TaHHBIX.

38.HPOCBI K MHOTOTaOJMYHEIM 0a3aM JaHHBbIX.

SI3pIk ynpaBienus ganHbiMuA SQL.

HepeJ'ISII_[I/IOHHBIe 0asnl JaHHBIX. BKCHepTHLIe CHUCTEMBI

3.3 Beb-catimul

WNureprer-npwioxenus.  [lonsatue o0  cepBepHOM U
KJIMEHTCKOM YacTsIX caiita.

TexHoNmorust «KJIUEHT — CcepBep», €€ JIOCTOMHCTBA U
HEIOCTATKU

OcHoBbl si3bika  HTML. Ilpaktuueckas pabota mo Teme
"Co3lianue TeKCTOBOM BEO-CTpaHUIIBI'".

Koncynprammmss mno Teme "Co3manue  BeO-CTpaHHIIbI,
BKJIIOUAIOLIEN  MyJlbTUMEIUHbIE  OOBEKTHl  (PUCYHKH,
3BYKOBBIE JaHHBIE, BI1€0)" (IPAKTUKYM)

OcHOBBI KackaaHbIX Tabmui ctuieit (CSS).

Cuenapun Ha s3b1Ke JavaScript

®opmbI Ha BEO-CTpaHUIIE

CamocrostensHas pabora mo Teme "OOpaboTka JaHHBIX
dbopm" (IpaKTUKYM)

Pasmemnienne BeO-caifitoB. Yciayra XocTuHra. 3arpyska
¢aiinoB Ha calT

3.4 Komnwvromephas epaghuxa
KanpupoBanue. VMcnpaBnenue nepcrnekTuBbl. ['UcTorpamma.

Koppekuusa ypoBHel, koppekuus nsera. OOeclBeunBaHuE
L[BETHBIX N300pa’keHUM

BBon  um300pakeHWid €  HCIOJIB30BAaHHEM  Pa3IMYHBIX
U(PPOBBIX YCTPOUCTB.

Peryms. Pabota ¢ o0mactsmu. OUIBTPHI.

MHorocnoiiasle u300paxkenusi. TekcroBble ciou. Macka
cios. Kanansl. CoxpaHeHue BbIJICTICHHON 001aCcTH.

[ToaroroBka wmintrocTpamuii st BeO-caiiToB. [IpakTrueckas
pabota 1o Teme "AHUMUPOBAHHBIC N300pakKeHH".

1



Bekrophnas rpaguka. Bekropuzanus pacTpoBBIX

88 . 1
N300paX]eHU.
3.5 3D-moo0enuposanue
29 [TpyHUMIIBI TIOCTPOEHUS M PEJAKTUPOBAHUSA TPEXMEPHBIX 1
MOJIEIIEN.
90 Cerounsie MojaenH. MaTepuabl. 1
91 MonenupoBanue  UCTOYHUKOB  ocBemleHus.  Kamepsl. 1
Penpepunr.
AnnutuBHble TexHOJIOTUH (3D-TIpUHTEpPHI).
92 IlonsTME O BUPTYyalIbHOM pEaJbHOCTU U JIONOJHEHHOMU 1
pEaIbHOCTH.
Hroro mo paspeny 3 24 4 2 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 72 8 6 6

IIpomexyTounas arrectanusa B popme - sk3ameHa (18 dacos, u3 HUx He bosiee 3-x
JaCcoB HA HeIloCpeICTBeHHOe NIPOBeJieHHe dK3aMeHa B IMCbMeHHOU popme)
O06BeM yueOHOTO BpeMeHH, 3aTPaurBaeMOT0 Ha TIPOBeJIeHre OIIeHOYHBIX MPOIeAyp - 3 4

JInst IpoBeAICHUST €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa no uHpopmaTtuke (manmee - EI'D mo
MHPOPMATUKE) HCIIONB3YeTCs NepedyeHb (KOTU(PHUKATOP) MpOBEpsSEeMbIX TPeOOBAHUN K pe3ysbTaTaMm
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOW MPOrpamMMbl CpeHEro oOIero oOpa3oBaHUS M 3JIEMEHTOB
COJICpKAHUS.

[Tposepsiembie Ha EI'D o uadopmaTike TpeOoBaHMs
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMbl
cpemHero oomiero oopasoBaHms

Kon [IpoBepsieMbie TpeOOBAaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEAHETO 00IIero 0Opa3oBaHus
TpeOOBAHMS

1. 3HaTh (HOHUMATH)

1.1 [ToHrnMaHNEe OCHOBHBIX HPUHIMIIOB YCTPOMCTBAa M (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHLUN
Pa3BUTHsI KOMITBPIOTEPHBIX TEXHOJIOTHI; BIIQJICHUE HaBBIKAMU PAaOOTHI C
ONEPALMOHHBIMU CHUCTEMAMU M OCHOBHBIMM BHMJAMH IPOrPaMMHOIO
obOecrieyeHus Ui pelleHuss y4deOHbIX 3ahady 1O  BBIOpaHHOH
CreLMaInu3aliu




1.2

Hannune mnpencraBieHuit o 0a30BBIX MPUHIMIAX OPraHU3ANNHA U
(DYHKITMOHUPOBAHUS KOMIBIOTEPHBIX CETEH

1.3

[ToHnMaHWe OCHOBHBIX IMPHUHITUIIOB JUCKPETH3AIUU PA3INIHBIX BHUJIOB
nH(hopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPAOOTKHM YHUCIOBOM M TEKCTOBOM
nHpopManuu (3amuch YHUCENT B TIO3UIMOHHON CHUCTEME CYUHCIICHHS,
JEIMMOCTH LENBIX YHCEI; HAXOXKIECHHE BCEX MPOCTHIX YUCEN B 3aJaHHOM
nuanasoHe; 00paboTKa MHOTOPA3PSAHBIX — ILENbIX YHCEN; aHalu3
CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IMOUCKA U COPTHUPOBKHU

1.5

3HaHue (YHKIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB
cpenl pa3paboTKH

1.6

Brnanenne OCHOBHBIMHM CBEACHHSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpeE,
CPEJICTBAX CO3JaHMsI U pabOThI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OTpaHUYECHUM TEXHOJIOTUH
HWCKYCCTBEHHOTO HMHTEJUIEKTa B  DPAa3JIMYHBIX O0JacCTAX; HAJIMINE
MpeICTaBICHU 00 HCMONb30BAaHUM HH(DOPMAIMOHHBIX TEXHOJOTUN B
pa3IMIHBIX MPodecCHOHATLHBIX chepax

1.8

Bianenne TeopeTnueckuM anmapaTtoM, MO3BOJIIIOIIUM OCYIIECTBIATH
IIPEACTABJICHUE 33JaHHOT0 HATYypPaJIbHOI'O YUCJA B Pa3IMYHBIX CUCTEMAax
CUMCJICHUS; BBINOJIHATh IPE0Opa3OBaHUsl JIOTMYECKUX BBIPAKEHUH,
UCIIONb3Ysl 3aKOHBI alreOpbl JIOTHKH; ONPEAEsATh KpaTdallinii myTh BO
B3BEIIEHHOM rpade U KOJIMYECTBO MyTeH MEXIy BeplIMHAMU
OpPUEHTUPOBAHHOI'O AIIMKINYECKOTOo rpada

YMmern

2.1

YMeHue WUCHoab30BaTh KOMIBIOTEPHO-MaTeMaTHUECKUe MOJAENH s
aHajn3a 0OBEKTOB M MPOIECCOB: (POPMYIHPOBATH LIETh MOACIUPOBAHUSA,
BBITOJIHATh AHAJIN3 PE3YJIbTATOB, MOJYYCHHBIX B XOJI€ MOJICIUPOBAHUS;
OICHUBATh AaJACKBATHOCTb MOJACIN MOACIINPYEMOMY O6”I)CKTy NI
IPOIIECCY; MPEICTABISATH PE3YJIbTAThl MOJICIMPOBAHNUS B HATJISTHOM BHUJIC

2.2

YMenue kinaccuuIUpoBaTh OCHOBHBIC 3aJaud aHadu3a JIaHHBIX
(mporuo3upoBaHue, KJaccupukanus, KJIacTepu3aLus, aHaIu3
OTKJIOHEHU#1); MOHUMATh IOCIIEAOBATEILHOCTh PEIICHUS 3a7lad aHau3a
JAHHBIX: COOpP MEPBUYHBIX JaHHBIX, OYMCTKA U OIICHKA KauecTBa JNaHHBIX,
BBIOOp W (WIM) TIOCTPOSHUE MOJCIH, TMpeoOpa3oBaHUE JTaHHBIX,
BU3YAJTU3aIMs] JAaHHBIX, HHTEPIIPETAIUS PE3yIbTaTOB

23

YMmenue onpenensitb nHHOPMAIMOHHBIN 00bEM TEKCTOBBIX, Ipa(puyecKux
U 3BYKOBBIX JAHHBIX IPU 3aJaHHBIX IapaMeTpax AUCKPETU3ALNH.
YMeHHe onpenensaTh CPEAHIO CKOPOCTh NEPENAdn JIAHHbBIX, OLICHUBAThH




HU3MCHCHUC BpPCMCHU MNEpcaadun IIpU HU3MCHCHUU I/IH(bOpMaI_II/IOHHOFO
o0beMa JAHHBIX U XapaKTCPHCTUK KaHajla CBA3KU

2.4

YMeHHne CTpOWTh KO/, 00€CTeuMBAIONIMN HAWMEHBITYI0 BO3MOXKHYIO
CPEJIHIO0 JUTMHY COOOIIEHUS IPY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCHoJb30BaTh MPHU PEIICHUHM 3aJad CBOMCTBA MO3UIMOHHOU
3aMUCH YHUCEN, AJITOPUTMBI TMIOCTPOCHHS 3aIMCH YUCIA B TO3UITHOHHOU
CHUCTEME CYHUCJICHHMS C 33JJaHHbIM OCHOBAaHHUEM U TMOCTPOEHUS YHUCIA IO
CTpPOKe, CoIepiKalled 3amuch 3TOTO0 YHCIAa B TO3WIMOHHON CHCTEME
CUMCIICHMSI C  3a/JlaHHbIM  OCHOBaHUEM; yMEHHUE  BBINOJIHATH
apuMeTHISCKHEe Onepaliy B MO3UITMOHHBIX CHCTEMAaX CUHCIICHHS

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHWE B JTU3BIOHKTHUBHOH U
KOHBIOHKTMBHOM  HOpMalbHBIX (opMax MO 3aJaHHON  Tabmuie
HUCTUHHOCTH; HCCIEAOBaTh 00JacTb HUCTUHHOCTH  BBICKA3bIBAHUA,
COJIEPIKALIET0 IEPEMEHHBIE; PEILIATh HECI0KHBIE JIOTHYECKUE YPABHEHMSI

2.7

YMeHue pemiath ajaroOpUuTMUYECKUE 3aJayd, CBSI3aHHBIE C aHAIU30M
rpadoB (3aa4d MOCTPOCHHS ONTUMAJIBHOTO IyTH MEXIY BEpIINHAMU
rpada, onpeneneHrs KOITUYEeCTBA PA3UYHBIX MyTeH MEXIy BepIIMHAMU
OPHEHTHPOBAHHOTO AITMKINICCKOTro rpada)

2.8

YMeHHe UCIoJIb30BaTh I€PEBbsS IIPU AHAIU3E U IIOCTPOCHUM KOJOB U JUIA
npeCTaBiIeHNUs apU(PMETUUYECKUX BBIPAKEHUM, IMpH peHIeHUuH 3a7a4
IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO UIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaTbiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETHIO
Wbl

2.9

VYMmenue AHAJIU3UPOBATL  AJITOPUTMBI  C  HCIOJB30BaAHUCM Ta6J'II/III
TPACCUPOBKHU; ONPCACIIATH 0e3 UCIOIb30BaHUS KOMIIBIOTCPA PC3YyJIbTAThI
BBIITOJTHCHHA HECJIIOKHBIX IMPOrpaMM, BKITIOYAKOMIHUX IUKJIIbI, BETBJICHUA U
IoaAnporpaMmsal, IIpyu 3alaHHbIX HCXOAHBIX OadHHBIX

2.10

YMeHue onpenensTh CIO0XKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHUpPOBaHUE AJIEMEHTOB MaccHBa, COPTUPOBKAa MacCHUBa,
nepeOOpHbIe aNTOPUTMBI, JBOMYHBIM IMOMCK) U MPHUBOAMTH IMPHUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JUISl pELIeHMsI OAHOM 3a7auu

2.11

Brnanenwe yHHBEpCATbHBIM SI3BIKOM ITPOTPAMMHUPOBAHHS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BbIX
TUTIAX JTAHHBIX U CTPYKTypax JaHHBIX; YMEHHUE HCIIOH30BaTh OCHOBHBIC
YIOPaBJISIONME  KOHCTPYKLUH;  yYMEHHUE  OCYIIECTBIIATh  aHAIU3
NPEUIOKEHHOW  MPOTPaMMBI:  ONPENCNATh  Pe3ylbTaThl  PabOTHI
IPOrpaMMbl TIPH 3aJaHHBIX MCXOJHBIX JaHHBIX; OMPEACIIATh, MPH KaKHX
UCXOJHBIX JaHHBIX BO3MOXKHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTATOB;
BBISIBIISITH JTAHHBIC, KOTOPhIE MOTYT IPHBECTH K OIIMOKE B pabore
nporpaMMmbl;  (OpMyIHpOBaTH  MPEMIOKEHUS 1O  YIyYIICHHUIO
IPOrPaMMHOTO K0Jia




2.12

YMeHue peanu3oBbIBaTh Ha BBHIODAHHOM JJIsl  H3YYEHHS  SI3bIKE
nporpaMmupoBaHusi Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00PaOOTKU YHCEN, YNCIOBBIX MOCIIE0BATEIbHOCTEN
W MacCHUBOB: IIPEJCTAaBICHME 4YHWCIa B BHJE HaboOpa MPOCTHIX
COMHOXKHTENEH; HaxO0XJACHHEe MaKCUMalbHONM (MUHUMAIbHON) LU
HaTypaJbHOI'O YMCIIA, 3aIIMCAHHOTO B CUCTEME CUMCIIEHHUS C OCHOBAHUEM,
HenpesblmatomuM ~ 10;  BbIYKMCIIeHHE OOOOIIEHHBIX  XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WJIM YHCIOBOW TOCJIEOBATEIBHOCTH (CYMMBI,
MPOM3BEACHUSA  CPEIHero  apu(pMeTuyeckoro, MHUHUMAJIBHOIO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, yIOBJIETBOPSIOIINX
3alaHHOMY YCJIOBHUIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YyMEHHE
HCIIOJIb30BaTh B IIpOrpaMMax [JaHHbIE pA3JIMYHBIX THUIIOB C YYETOM
OTpaHMYEHUI Ha AMANa30H UX BO3MOXKHBIX 3HAUYEHUN, MPUMEHSTH MpU
pELICHUH 3aa4 CTPYKTYPhl JaHHBIX (CIIHUCKH, CIIOBapH, CTEKH, OYEPEH,
JIepEBbs); IPUMEHATh CTAHIAPTHBIE U COOCTBEHHBIE MOJMPOrPaMMBbI ISt
00pabOTKM YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HCHOJIB30BATh IPHU
pa3paboTke  mporpamMm  OWMONHOTEKHM  MOANPOrpaMM;  YMEHHE
HCII0JIb30BaTh CPEJCTBA OTJIAJAKH IPOrPAMM B CpPELE NPOrPaMMUPOBAHMUS

2.13

YMeHHue  HCIONIb30BaTh  JJEKTPOHHBbIE  TaONMIBI A aHaIW3a,
npeacTaBieHuss U 00pabOTKM JaHHBIX (BKJIOYash BHIOOP ONTHUMAIbHOIO
peuieHus, noA0Op JIMHUM TPEHIA, PELIeHHE 3a/ad MPOrHO3UPOBAHMS);
YMEHHE HCIONb30BaTh TaOJIMUHbIE (pENALMOHHbIE) 0a3bl JAaHHBIX U
CIPaBOYHbBIE CUCTEMBbI

2.14

YMeHHue OpraHu3oBBIBaTh JIMYHOE HMH(OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM  Pa3JIU4YHbIX  CpPEACTB  IUQPOBBIX  TEXHOJOTHUI;
NOHUMaHME BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yCIIyT, HTUGPOBHIX 00pa30BaTENIbHBIX CEPBHCOB

[lepeuens 3r1eMeHTOB cofiepxkaHusl, MpoBepsieMbix Ha EI'D
1o uHpopMaTuKe

Kon

IIpoBepsieMblii 2JIEMEHT COICPKaAHUS

I{ndpoBasi rpaMOTHOCTH

1.1

OcHoOBHBIE TCHACHIUN PAa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHI. Hapanneanme
BBIYMCIICHUA. MHOFOHpOHeCCOpHLIe CHUCTCMBI. PacnpeneneHHHe
BbIYHCIINTCIBHBIC CUCTCMbI U 06pa60T1<a OOJIBIINX JaHHBIX

1.2

[IpuHIMIIBI TOCTPOEHUSI W anIapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokonsl. Cerp HWuHTepHer. Appecauus B cetu HHTepHerT.
[Tporokoinsr creka TCP/IP. Cucrema nomeHnHbsix umeH. Pa3nenenue IP-cetn Ha
MOACETH C IIOMOIIbIO MAaCOK MOJCETEN

1.3

QaiinoBas cucrema. Ilouck B daitnoBoil cucreme. I[IpuHImnsl pasmenieHus u




nMeHoBaHUs ¢aitioB B jposnroBpeMeHHOW mamsth. lllaGnoHbl ans omwcaHus
rpyni ($aitsio

1.4

CKOpOCTB nepeaadyn  IaHHBIX. 3aBHCHUMOCTh BpEMCHU nepeaadun oT
I/IH(I)OpMaI_[I/IOHHOFO o0Bema JAHHBIX U XapaKTCPHUCTHUK KaHajla CBA3HU

1.5

HIudpoanue nanubix. CuMMETpUUHBIE U HecUMMeTpUuHble MHpbl. udpsr
npocroif 3amenbl. [Hudp Lesapsa. Hludp Buwxenepa. Anroputm mudpoBanus
RSA

1.6

Koapl, mo3Bonstomue oOHapy>KUBaThb U HUCHPABIATH OLIMOKH, BO3HMKAIOIIUE
Ipu nepeaade naHHbIX. Paccrosstnue XsmmuHra. KonnpoBanue ¢ MOBTOpEHUEM
6urtos. Koapl Xsmmunra

TeopeTnueckre 0CHOBbI HHPOPMATHKI

2.1

JlBonuHoe  KoaupoBaHHME. PaBHOMEpHbIE UM HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue cOOOLIECHHH, 3aTUCaHHBIX C TOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue Pano. IloctpoeHue 0JHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOIIBIO
JepeBa

2.2

Teopernueckne mMOAXOABI K OIEHKE KoiaudecTBa wuHGopManuu. EauHUIbI
u3MepeHus: KkojuuectBa wuHpopmanmu. AndaBUTHBIM TOAXOA K OLEHKE
KOJIM4YecTBa HH(pOpMAIMK. 3aKOH aIAUTHBHOCTH uHMopmanuu. Dopmyra
Xaptinu. Madopmarms u BeposiTHOCTh. Dopmyia [llenHoHa
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Cuctembl cuucieHus. Pa3BepHyTas 3amuch LENbIX M JPOOHBIX YHUCEN B
MO3UIMOHHON cucTteMe cuucieHus. CBONCTBA IMO3ULIMOHHOW 3alUCH YHUCIHA:
KOJIMYeCTBO LU(DpP B 3aMKCH, IPU3HAK JETUMOCTH YUCIIa HA OCHOBAaHUE CUCTEMBbI
CUHCJICHHMs. AJNTOPUTM TIEpeBOjJa IIeJIOT0 uucia w3 P-uyHOM cucTeMbl
CUHCIIEHUS B JIECATHUHYIO0. AJNTOPUTM MepeBoja KOHeYHOW P-nuyHOi npobu B
NECATUYHYI0. ANTOPUTM IEpeBOJia IEJIOr0 YUCiIa U3 JECATHYHOM CHCTEMBI
cunucinenuss B P-umunyro. IlepeBon koHeuHo#l necatmuHoil npoOu B P-uunyro.
JIBon4Has, BOCbMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUUCIICHMS, CBS3b
MEXIy HHMMH. Apudmernyeckue omnepaluu B MO3MLIHUOHHBIX CHUCTEMax
CUMCJICHMS

24

Tpouunasi ypaBHOBEIICHHAass CHUCTEMa CUHMCIEHUA. J[BOMYHO-AecATHYHAs
CHUCTEMA CUUCIIEHUS

2.5

Komupoanue TtekcroB. KomupoBka ASCII. OpHoOalTHBIE KOIUPOBKHU.
Crannapr UNICODE. Komupoka UTF-8. Onpenenenne MHPOPMALMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUN

2.6

KonupoBanue nzobpaxkenuit. Onenka nHGOPMAIMOHHOTO 00beMa rpaduIecKux
JTaHHBIX TIPH 3aIaHHBIX pa3pelIcHUH U TIyOnHEe KoAupoBaHUs 1BeTa. [[BeToBbIC
MOJICITH.

KomupoBanue 3Byka. Onenka mHGOPMAIIMOHHOTO O00BbEeMa 3BYKOBBIX JAHHBIX




MPU 33IaHHBIX YACTOTE AUCKPETU3AIMU U PA3PSAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. lloHsTHe BBICKa3bIBaHUA. BbICKa3bIBaTeNbHbIE (POPMBI
(npenukatsl). KBaHTOpHI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckue onepanuu. TaOmUIBl UCTUHHOCTH. Jlormueckue BbIpAXKEHUS.
Jlormueckue ToxkaectBa. Jlormueckue ~omepauMd M ONEpAllMU  HaJ
MHO’KECTBaMHU.

3akoHbl anreOpbl JIOTMKH. OKBUBAJEHTHbIE MpeoOpa3oBaHUs JIOTHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMBI YPAaBHEHUM.

Jlormueckue (yHKIMUA. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(YHKIMH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue dhopMbl JOTHIECKUX BBIPAKCHUM

2.8

COBepIHCHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJBHBIC q)OpMI)I,
AJITOPUTMBI UX IOCTPOCHH 110 Ta6m/1ue MCTHHHOCTHU

2.9

Jlormueckue »aeMEHTHl B cocraBe KoMmmblorepa. Tpurrep. Cymmarop.
MHoropa3psaseiii cymmarop. [loctpoenne cxem Ha JOTMYECKHX AJIEMEHTax I0
33JaHHOMY JIOTMYECKOMY BBIPQ)KCHMIO. 3aIUCh JIOTMUECKOTO BBIPAXKEHHS IIO
JIOTUYECKOU CXEME

2.10

Mogenn u moxenupoBanue. Llenmn monenupoBaHus. AJIEKBATHOCTh MOJIEIU
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aius NpUKIaIHbIX 3a/1a4.
[IpencraBneHne pe3yiabTaToOB MOJAEIUPOBAHUS B BHUAE, YAOOHOM JUid
BOCIIpUATHS 4eloBekoM. ['paduyeckoe mpencTaBieHUE TaHHBIX (CXEMBI,
TabUIIBL, TPadUKN).

2.11

[IpencraBnenne weNbIX 4YHWced B NaMATH KommbioTepa. OrpaHHYEeHHOCTD
JMana3oHa 4uced IMpH OrPaHMYEHUH KOJIM4YecTBa pas3psnoB. llepemonHenue
pa3psanHON ceTkH. be33HakoBble MW 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWT.
JIBOWYHBIHM JOMOJHUTEIBHBIN KOJI OTPULIATEIbHBIX YHCE.

[ToGuToBBIE JOoTMUYeckue omepanud. Jlormdyeckuid, apudMeTHUECKUd U
muknyeckuit casuru. lludpoBaHue ¢ MOMOIIBIO MOOUTOBOM oOmEpaluu
"nckmoyatoniee MJIN"

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YUCEJ B IMaMATH KOMIIBIOTECPA. 3Haqa1uas[ qacCThb
U TIOPAOOK YHCIIA. I[I/IaHaSOH 3HAYCHUH BCIICCTBCHHBIX YHCCII. HpO6J’I€MLI
XpaHCHUA BCHICCTBCHHBIX YHCCI, CBA3AHHBIC C OIpaHUYCHUCM KOJUYCCTBA
paspsaa0B. Brimmonnenue onepaunﬁ C BCIICCTBCHHBIMH YMCJIaMH, HAKOIIJICHHUC
omuoOoK IIpY BBIYHUCJICHUAX

2.13

I'padsr. OcHOBHBIE TMOHATHA. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpPHI, CIHCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 3a/lady, CBSA3aHHBIX C aHaIM3oM rpadoB (mocTpoeHue
ONTHMAJIBHOTO TYTH MEXIy BepIIMHAMH rpada, OmpenesieHHe KOJINYeCTBa
pa3NUYHBIX TyTEH MEXAy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO

rpaca)

2.14

JlepeBbsi. bunapuoe nepeBo. JlepeBbsi moucka. CrnocoObl 00Xxoaa JepeBa.




[IpencraBnenne apudMeTHUECKUX BBIpAXXEHUH B BHJE JAepeBa. Mcmonb3oBanue
rpadoB M IEPEBHEB MPHU OMUCAHUN OOBEKTOB M MPOIECCOB OKPYIKAIOIIETO MUPA

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoHOW uHpopmarueit. [Toctpoenne nepena
nepebopa BapuUAHTOB, OMHUCAHHE CTpPATETHMH WPl B Tabmu4yHOU (opme.
BI)II/Il"pI)IIHHI)Ie W IIPOUT'PBIITHBIC ITO3HUITNN. BI)II/IFpI)IIHHI)Ie CTpaTCruun

2.16

CpencTtBa  MCKYCCTBEHHOTO  MHTeNUIeKTa.  MaeHTudukamus W MOUCK
M300pakeHM, pacrio3HaBaHue Jnil. Vcronp30BaHne METOJIOB UCKYCCTBEHHOTO
UHTEJJIEKTa B oOydalomiuMx  cucreMax.  Vcmonb3oBaHHe — METO/OB
MCKYCCTBEHHOTO MHTEJUIEKTa B podoToTexHuke. MiHTepHeT Bemieil. Heliponubie
CeTH

AJITOPUTMBI M1 TPOrPAMMHUPOBAHUE

3.1

@opmanuzanus NOHATHS anroputMa. MammnHa TeropuHra Kak yHMBEpCAJIbHAS
MOJEJIb BBIYUCICHUI

3.2

OneHka CJIOXKHOCTH BblUMCIeHMH. Bpems pa®oTrbl M 00BbeM HCHOIB3yEeMOM
aMsiTd, HUX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHBIX. OneHka
ACUMIITOTUYECKONW CII0)KHOCTH aJITOPUTMOB. AJITOPUTMBI [OJIMHOMHUAIBHON
cinoxHoctu. [lepebopubie anroputmbl. [Ipumepbl pa3IuYHBIX AJITOPUTMOB
pELLIEHNUS OJTHOM 3a/1a4, KOTOPbIE UMEIOT Pa3INYHYI0 CII0KHOCTh
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Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTLI HpOCTCfIH.IPIX AJITOPUTMOB
YHpaBJCHUA HUCHOJHUTCIAMH W BBIYUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie
HCXOJIHBIX JNAHHBLIX, IIPU KOTOPLIX aJITOPUTM MOKCET AdTh Tpe6yeMbn71 pe3yabTaT
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Aaroput™Mbl 00paOOTKH HATypalbHBIX YHCEIN, 3aMUCAHHBIX B MO3UIIMOHHBIX
CHUCTEMaxX CUMCICHMsS: pa30MeHue 3alliCu YHciIa Ha OTAENbHble LUPHL,
HaXOXJEHHEe CYMMbl U TPOU3BeNeHUS IMdpP, HAXOKICHHE MaKCHUMAaTbHOM
(MUHMMAaIBHOW) UG PBHI.

[IpencraBnenue uyucia B BHAE HAOOpa MPOCTHIX COMHOXHUTENEH. ANTOPUTM
OBICTPOrO BO3BEJEHUS B creneHb. lloMck mpocThIX Yucen B 3aJaHHOM
JMarna3oHe ¢ NOMOIIbI0 anropuTMa "pemieto Ipatochena"

3.5

MHoropa3psiIHbIC LIeJIbIe YMCIa, 33/1a91 JJTHHHOW apu(pMETHKH

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl ngaHHbIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTUYECKUE. BeTieHus.
Crnoxubie ycnoBus. Llukisl ¢ yciaoBueM. L{ukibl mo nepeMeHHOM.

OO0paboTka AaHHBIX, XpaHAIMXCcsA B ¢aitnax. TekcToBble U TBOMYHBIE (HAIIBIL.
@aitnoBsle nepeMeHHble ((aiiioBble ykazartenu). Urenue u3 Qaitna. 3anuce B
Gaiin.

Pa30Ouenue 3amaun Ha nonazanauu. Ilogmporpammsel (mpoueaypsl U (QyHKIUH).
Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH sI3bIKa IPOTPAMMUPOBAHUS

3.7

Pekypcusi. PexypcuBHble mpoueaypbl U QyHKUuHU. Mcrnonp3oBaHue cTeka s
OpraHM3alK PEKYPCUBHBIX BHI30BOB




3.8

Uucnennsle MeToabl. TouHOE W MPUOMMHKEHHOE perieHus 3amadu. UYucieHHoe
pelieHre ypaBHEHUI ¢ MOMOIIbI0 Moadopa mapamerpa. UHCIeHHbIE METOIBI
pelieHus: ypaBHEHHM: METOJ] Tmepedopa, METOJ TOJOBUHHOTO JICJICHHUS.
[TpubnmkeHHoe BBHIYHCIECHUE UIMH KPUBBIX. Berumcienue miomanei ¢uryp c
MTOMOIIIBIO YHUCIIEHHBIX METOJ0B (METOJ MPSMOYTOJILHHUKOB, METO] TPAIICIIHA).
[Mouck wmakcumyma (MUHUMYMa) GYHKIUHA OJHOW MEPEeMEHHONW METOJ0M
MMOJIOBUHHOTO AEJICHUS

3.9

OOpaboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMM  SI3bIKa
IpOrpaMMHUPOBAaHUS Ui  OOpaOOTKM  CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKHA CHMBOJIEHBIX CTPOK: IOJCYET KOJMYECTBA TOSBICHHNA CHMBOJIA B
CTpOKe, pa3OMeHHe CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, MOUCK
IIOACTPOKH BHYTPH JAAHHOW CTPOKH, 3aME€HA HAWICHHOW MOJACTPOKH Ha JPYTYIO
cTpoky. I'eHepanusi Bcex CIIOB B HEKOTOpPOM andaBuTe, YIOBICTBOPSIIOIIUX
3aJJaHHBIM OrpaHuYeHusM. [IpeoOpa3oBaHMe 4YMCIIa B CHMBOJBHYIO CTPOKY H
o0paTHO

3.10

MaccuBbl M [OCIEIOBaTEIbHOCTH  4HuceNl. Bbruncinenue 0000IIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBAa WM YHCIOBOH IIOCIIEOBATEIBHOCTH
(cyMMBI, TpOU3BENEHHs, CpeIHEro apupMETUYeCKOro, MHHHUMAIBHOTO H
MaKCUMAJILHOTO JJIEMEHTOB, KOJMYECTBA O3JEMEHTOB, YIIOBIIETBOPSIONINX
3aJaHHOMY YCJIOBHIO). JIMHEWHBI MOMCK 3aJaHHOIO 3HAYEHUS B MAacCHUBE.
Anroput™Mbl pabOTBI C 3JEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTHUpOBKa OJHOMEpHOro MaccuBa. IIpocTbie MeTOJ]Ibl COPTHPOBKHU
(Meron my3blpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBKamu). CopTHpoBKa
ciusinueM. beicTpas coptupoBka maccuBa (anroputMm QuickSort). JIBomuHbIiM
MIOHUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIBymMepHblE MaccuBBl (MaTpHilbl). AJTrOpUTMBI 00pabOTKH  JIBYMEpPHBIX
MacCUBOB: 3allOJIHEHUE JBYMEPHOIO YHCJIOBOTO MaccuBa IO 3aJaHHBIM
MpaBWjIaM, NIOUCK 3JIEMEHTAa B JBYMEPHOM MAacCHUBE, BBIYHMCICHHE MaKCUMyMa
(MMHHUMYMa) ¥ CYMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBA, IEPECTaHOBKA CTPOK U
CTOJIOLIOB JIBYMEPHOI'O MacCHBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBL,  OTOOpa)keHHUs).  X3II-TaOJHUIBI.
[TocTpoenue anhaBUTHO-4aCTOTHOTO CJIOBAPSI VIS 33IaHHOTO TEKCTa

3.13

Crexku. AHanM3 TPaBWIBHOCTH CKOOOYHOTO BBIp@KEHHs. Bbruncienue
apu(MEeTHIECKOTO BBIpAXKEHHUS, 3alTMCAaHHOTO B TTocTukcHOU popme. Ouepenn.
Vicrionib30BaHue Ouepein JJIsi BDEMEHHOTO XPaHEHHsI TaHHBIX

3.14

Anroputmbl Ha Tpadax. I[locTpoeHMe MHUHHMABHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTUPOBAHHOTO Tpada. KoamdecTBo pa3muvHBIX
myTel MeXIy BepIIMHAMH OPHEHTUPOBAHHOTO aIlUMKIUYEecKoro rpada.
AJiroput™ JIeHKCTpBI

3.15

HepeBps. Peanmsanus nepeBa ¢ IMOMOIUBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(OunapHble) nepeBbsi. IlocTpoeHue aepeBa sl 3aJaHHOTO apU(PMeTHUEeCKOro




BbIpakeHus. PekypcuBHbIe anropuTMbl 00Xoaa aepesa. Vcrnonb3oBaHue cTeKa U
odepenn It 00X0J1a 1epeBa

3.16

JIluHaMp4yeckoe IporpaMMHUPOBAHNE KaK METOJI PEIICHMS 3a7a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YJIBTATOB. 3a/1auy, pEIIAEMbIE C IIOMOIBIO JUHAMHUYECKOTIO
MPOrpaMMUPOBAHMS:  BBIYMCICHHE  PEKYpPCUBHBIX  (QYHKIMI,  MHOJCYET
KOJIMYECTBA BAPUAHTOB, 331a4¥ ONTUMHU3ALUU

3.17

[Tonatue 006 OOBEKTHO-OPHUEHTUPOBAHHOM INpOrpaMMUpoBaHUU. OOBEKTH U
kyaccel. CBolicTBa U METOJbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO MOIXO0JA.
WHkancynsiuys, HacieaoBaHue, noJuMopdusm

NudopManmoHHbIe TEXHOJIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIC 3aJla4Ml aHAIW3a JaHHBIX: IPOTHO3HPOBAHHE,
knaccuduKanus, KilacTepusalus, aHanu3 OTkiIoHeHWH. [locrnenoBarenbHOCTB
pelIeHUs 3a7a9 aHaIu3a JIaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYUCTKA M OIICHKA
KauecTBa JaHHBIX, BBIOOp W (WMJIM) MOCTPOCHHE MOJETH, MpeoOdpa3oBaHUe
JaHHBIX, BU3YaJIU3alus JIAHHBIX, HHTEPIpPETaIns pe3yabTaToB. [IporpamMmmHbIe
cpenctBa u VHTepHET-CepBHCH UIsi OOpaOOTKH W TPEACTABICHUS JIaHHBIX.
bonwimue ganasie. MammuaHoe o0ydeHne

4.2

AHanu3 JaHHBIX C MOMOUIbIO JJIEKTPOHHBIX TaOiul. BpluncieHue cyMMmBbl,
cpeaHero  apudMeTHuecKkoro, HauOoOJbIIero  (HAUMEHBILEro) 3HAYCHMS
nuana3oHa. Beluucienne kodQ@uIUEHTa KOppesiiMM ABYX pSAJOB JaHHbIX.
IToctpoenue cTonOUaThIX, JMHEHYATBIX U KPYroBbIX auarpamM. [loctpoenue
rpaduxoB Qynkumii. [lonbop nuHMM TpeHa, pelieHue 3a1a4 IPOrHO3UPOBAHMSL.
PenieHue 3a1a4 ONTUMU3AIUH ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOJIHIL

4.3

Jluckperuzanusi TNpPU  MAaTeMaTUYECKOM  MOJEIUPOBAHHWU  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBIKEHHUs. MojaenupoBaHue OHOIOTHYECKUX
cucteM. MareMaTH4ecKHe MOJENM B OJKOHOMHUKE. BwIuucIuTeIbHBIE
OKCIEpUMEHTHI ¢ MojemsiMu. OOpaboTka pe3ysnbTaToB dKCIepuMeHTa. MeTon
HauMEHBIINX KBaapaToB. OIlEHKAa YHCIOBBIX IapaMeTPOB MOJECIUPYEMBIX
O00BEKTOB W TpPOIECCOB. BoccTaHOBIEHHME 3aBUCHUMOCTEH 10 pe3ysbTaTam
HKCIIEPHMEHTA
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BeposarHocTHBIE MOJIEIH. Mertonsl Momnrte-Kapio. Muranmmonnoe
MojienrpoBanre. CHCTEMbI MACCOBOTO OOCITYKUBAHUS

4.5

TabnuuHbIe (peanrOHHBIC) 0a3bl JaHHBIX. TabiuIa - IPEICTaBIICHUE CBEICHUI
00 omHOTUIHBEIX 00BbekTax. Iloie, 3amucek. Kimrou Tabmaumel. Pabora ¢ rotoBoi
0a30i maHHBIX. 3armonHeHne 0a3bl AaHHBIX. [IoMCK, cOpTHpPOBKA U (PUIbTpaAIHS
JMaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl € HapaMeTpami.
BrruncnsieMble 1ons B 3ampocax.

Mmuorotabnuunbie 6a3bl JaHHBIX. THUIBI CBsI3ed MexAy TaOnuiamu. BuerrHwuii
kmod. LlenocTHOCTh 0a3bl JaHHBIX. 3ampochkl K MHOTOTAaOIMYHBIM 0a3am
JAHHBIX




4.6 TekcToBbiii mporeccop. CpeacTtBa MOWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHbIE  TEKCTOBblE  JTIOKYMEHTbl.  CHOCKH,
ornaBnenue. [lpaBunma  UTUpPOBaHUS  WMCTOYHMKOB W O(OPMIICHHS
O6ubIrorpadguuecKux CChUIOK

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O INTPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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