MHUHHUCTEPCTBO MPOCBEUIEHUS POCCUMCKOM ®EJNEPAILIMU

JenapramenT o0pa3oBanus Bosioroackoii odactu YnpapJiieHue

OﬁpainBaHl/IH Be.mmoycnorcxoro MYHNIHUIIAJIBbHOI'0 OKpPpYyra

MBOY "COILI Ne 2 ¢ kagerckuMu Kjaaccamu'

PACCMOTPEHO

[lenarornyeckiM COBETOM
MBOY «COIL No2 ¢
KaJICTCKUMH KJIacCaMu»,
npoTokoi oT 29.08.2024r. Nel

COI''TACOBAHO

VYHpaBisronyuM COBETOM
MBOY «COI Neo2 ¢
KaJICTCKUMH KJIaccaMuy,
npotokod ot 28.08.2024r. Nel

YTBEPXJIEHO

«COLIL No2
KJIACCaAMM» 'k
Ne 01-18/1

PABOYAA ITPOI'PAMMA

(ID 934144)

yueOHoro npeamera «MudgopmaTnka (yriay0aéHHbI yPOBEHb)

st ooyuaromuxcst 10 — 11 kimaccoB

Beaukuii Ycrior 2025



denepanbhas padouas nporpamma | MadopmaTrka. 10-11 kmaccel (yrimyOJeHHBIH YpOBEHb)

COJEPXXAHHUE

TIOSICHUTEJIDHAST BATITMCKA ...ttt ettt s e e et ettt s st e e e e et e e st s s s eees et es s b arrreeeeeseessrnn s 3

COIEPKAHUE OBYUEHMS ..ottt et e e et e e e et e e e e nnneeas 7
0 T - T 7
B 3 €2 o T 11

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TTPOI'PAMMEBI 110 THOOPMATHUKE

HA YPOBHE CPEJJHET'O OBIIETI'O OBPA3OBAHUS .......c.oooiiiiieeeeee e 15
071 e (0T 2 43 (01 AT 12 5 PR 15
METAMIPEAMETHBIC PEBYITBTATBL ... c..veeuteeasreesseesureassesasseesseessseasseeasseessesssseessssansesssseaseessnsasessnnesssessnnens 16
TTPCIIMETHBIC PEBYIIBTATB ....uvvtsveesteestesssseessesanseesseeassesssesasseasseeasseessesssseessesassesssessnsessssssnsesssnssnsesssnnns 19

TEMATUYECKOE TINTAHUMPOBAHUE.......ccoiiiiiiiiiee e 23
O 2012 T TP PO PP PRSPPI 23
I 2012 T RO P PP P PPPOTRTPR 41

INEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI CPEJJHEI'O OBIIEIO

OBPA30OBAHUA U DJIEMEHTOB COAEPXKAHUSA T10 MHO®OPMATHUKE ... 53
[IpoBepsiembie Ha EI'D mo undopmaruke TpedboBaHUs K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPETHETO OOIIETO OOPABOBAHMI ... vvveerererervreeasreessreessineessseesnnneens 53
[lepeueHs 57IeMEHTOB coJepKaHus, MpoBepsieMbIX Ha EI'D M0 MHOOPMATHKE ........ccevvvvereverieeinen. 56



denepanbhas padouas nporpamma | MadopmaTrka. 10-11 kmaccel (yrimyOJeHHBIH YpOBEHb)

@enepanbHas pabodass mporpamMma o ydebnomy mnpenmetry «HHpopmaruka» (yriayOneHHBINH
ypoBeHb) (mpenMerHas obnacte «Marematnka W HH(pOpMaThkay) (majsee COOTBETCTBEHHO —
nporpamma 1o uHMoOpMaTHKe, HH()OpPMAaTHKAa) BKIIOYACT MOSCHUTEILHYIO 3allUCKy, COJCp)KaHHUE
o0y4yeHHs, IUIAHUPYEMBbIE pPE3yJIbTaThl OCBOCHHS TNPOTPaMMBI IO HH(POPMATHKE, TEMaTHYECKOE
IUTAHUPOBaHKE, TepeueHb (Koau(dukaTrop) MpoBepseMBbIX TpeOOBaHMN K pe3ysbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNIbHOW MPOrpaMMBbl  CpeaHero  oOmero  oOpa3oBaHUsST W AJIEMEHTOB
coJiep KaHusl TI0 MHPOPMAaTHKE.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIHMe Lenu M 3a1aud WH(POPMATHKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKUX TPEANOCHUIOK K €€ M3YyYCHHI0 OOYYaloIIUMHUCS, MECTO B CTPYKType Yy4eOHOro
IUTaHA, a TaKXKe MOIXOABl K OTOOPY COIEp)KaHHs, K ONPEIEICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB U
K CTPYKTYPE TEMAaTU4YECKOTO TUIAHUPOBAHUSI.

Conepxanre OOy4eHHUs pacKpbIBaeT COJAEp)KaTeNbHbIC JHHWUU, KOTOPHIE MNpEAIararoTcs Uis
00513aTEILHOTO U3YUYEHHSI B KAYKIOM KJIACCE Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHMs.

[Tnanupyembie pe3yabTaTbhl OCBOCHUSI MPOTrPaMMBbI 1O MH(OPMATHKE BKIIFOYAIOT JIMYHOCTHBIC,
MeETaInpeIMETHBIE PEe3yIbTaThl 32 BECh MEPHO 00yUeHHsI Ha YPOBHE CpeAHEro oOIero oOpa3oBaHMs,
a TaKkXe MPEeIMETHBIC AOCTIKEHHs 00ydJaromerocs 3a KaXIblid To1 00yUeHHS.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa no wuHpopMaTuke (yriyOJeHHBIH YpPOBEHb) Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBanusi paspaboTaHa Ha OCHOBe TpeOOBaHUII K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNpHONU IPOrpaMMBbl cpefHero olmiero oOpasoBaHus, npenacrasieHHbix B PI'OC COO, a
Takxke (penepanbHO paboyeil mporpaMMbl BOCITUTAHHS.

[Iporpamma mo wH(pOpMaTHKE AaeT MPEACTABICHHWE O LEsIX, OOIIeH CTpaTeruu O0y4eHus,
BOCIIUTAHUS M PA3BUTUS OOYUYAIOMIMXCS CPEIACTBAMHU YUEOHOTO TpenMera
«MHpopmaTrKa» Ha yriIyOJEHHOM YpOBHE, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE COJEepiKaHuE,
IpeycCMaTpUBAET €ro CTPYKTYPUPOBaHHUE IO pasjiesiaM U TeMaM Kypca, ONpeessieT pacrpeieneHue
ero Mo kiaccam (rogamM H3Yy4eHHMs), JaeT MPUMEPHOE paclpeeseHue Yy4eOHBIX 4YacoB IIO
TEMaTUYECKUM pa3jieslaM Kypca U PEKOMEHAyeMyro (MpUMEpHYI0)  MOCIEAO0BaTENbHOCTh  HMX
U3yYeHUs] C  y4eTOM  MEXIIPEIMETHbIX M BHYTPUIIPEIMETHBIX CBs3€i, JIOTMKH y4eOHOro
Iporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yYarOLXCsl.

[Tporpamma mo uHpOpMATUKE OMpPEAEIsAeT KOJIUYECTBEHHBIE U KAaUECTBEHHBIE XapaKTEPUCTHKU
y4yeOHOro Marepuana i KaxJIoro roja H3y4eHHUs, B TOM 4YHCIE JUII  COJAEP)KaTeIbHOIro
HarloOJHEHUS PAa3HOro BHUAA KOHTPOJIS (MPOMEKYTOUHOM
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aTTeCTallud OOYYAIOUIUXCS, BCEPOCCHUICKMX TMPOBEPOUYHBIX pPaldOT, TOCYNapCTBEHHOW HWTOTrOBOM
aTTeCTallun). IIporpamma 10 uHpOpMaTUKE  SBISAETCA OCHOBOM Il COCTaBJICHUS
aBTOPCKMX y4eOHBIX MPOrpaMM U y4eOHUKOB, IOYPOUHOTO IJIJAHUPOBAHUS KypCa YUUTEIIEM.

Wudopmaruka B cpeHeM o01ieM 00pa3oBaHuU OTPaXKaeT:

CYIIHOCTb HH(OPMATUKH KaK HAYYHOM JUCLMIIIMHBI, U3y4Yalolled 3aKOHOMEPHOCTH NMPOTEKaHUS
U BO3MOXXHOCTM aBTOMAaTH3allMMd HMH(POPMALMOHHBIX IPOLIECCOB B PA3JIUYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH NMPUMEHEHHs] UHPOPMATUKH, NIPEXKAE BCEro MHPOPMALIMOHHbBIE TEXHOJIOIHH,
yIpaBJIEHUE U COLUANIBHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U WH(POPMAIIMOHHOHN JeSTEIbHOCTH.

Kypc nH(popmaTuku Ay ypOBHsSI CpeAHEro oOwero oO0pa3oBaHUs SBISETCS 3aBEepIUAIOLINM
3TAaNlOM HENpPEpPBhIBHOM MOATOTOBKM OOydaromuxcs B 0o0JacTH MHPOPMATUKU U HUH(GOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHMi, ONHMpAaeTCs Ha COJEpKaHHE Kypca HH(POPMATHUKU YpPOBHS
OCHOBHOTO 00mero o0pa3oBaHHss ¥ ONBIT IOCTOSHHOTO TPHUMEHEHHs HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TE€XHOJIOTH, AT TEOPETUUECKOE OCMBICIIEHHE, UHTEPIIPETALINIO U 000011eHne
3TOrO OIBITA.

Pesynbratel  yrayOleHHOrO  ypoBHS ~ HM3yueHUss ~ y4eOHOro  mpeaMera
«UHpopmarukay OpUEHTUPOBAHBI HA TONyYeHHE KOMIETEHTHOCTEH s  MOCHeAyrolei
npodeccnoHanbHON NeATEeNbHOCTH KaK B paMKax JaHHOW MpPeIMEeTHOW 00JacTH, TaKk U B CMEKHBIX
¢ Hel obnacTsax. OHU BKITIOYAIOT B ceOs:

OBJIaJICHHE KIIIOUEBHIMH TOHATUSMU M 3aKOHOMEPHOCTSMHU, HA KOTOPBIX CTPOUTCS JaHHAs
npenMeTHass o0JacTh, pacro3HaBaHUE COOTBETCTBYIOIIMX UMM MIPHU3HAKOB M B3aUMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh PA3IUYHBIE MOAXOAbl K HM3YYCHHUIO SIBICHUH, XapaKTepHBIX Ui
M3y4aeMoil mpeaMeTHOMN 00nacTu;

YMEHHE pellaThb THUIOBbIE MPAKTUYECKHE W TEOPETUYECKHE 3a/layM, XapaKTEpHbIC Ui
WCIIOJIB30BaHUSI METOJIOB U HMHCTPYMEHTApHs JaHHOM MpeIMETHON 00acTH;

HaJIW4YWe TpEACTaBIEHUN O JaHHOW TpeaIMEeTHOW o0JacTh Kak IEJIOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHi{), OCHOBHBIX CBS35X CO CMEKHBIMU 00JACTIMU 3HAHUH.

B pamkax yrmyOneHHOTo ypoBHSI U3y4eHUs WH(OpPMATUKH OOecriednBaeTCs IeJieHanpaBieHHas

MIOATOTOBKA o0yJaromuxcs K IPOAOKEHHIO o0pa3oBaHUsl B  OpraHU3aIMsIX
npodeccnoHarIbHOT0 00pa30BaHUs M0 CHEIUATIBHOCTSIM, HEMOCPEICTBEHHO CBA3aHHBIM C LIU(PPOBBIMU
TEXHOJIOTUSIMU, TaKUM KakK IpOrpaMMHas HH)KEHEpHUs, nH(popMalMOHHAas 0€30I1aCHOCTb,

WHPOPMAIIMOHHBIE  CHCTEMBl W TEXHOJIOTHH, MOOWJIBHBIE CHCTEMBI M CETH, OOJBIINE JaHHBIE U
MalMHHOE O0y4YeHHe, MPOMBIIIJICHHBI WHTEPHET BEIIeH, MCKYCCTBEHHBIH HHTEIUIEKT, TEXHOJIOTUU
0ecrpoBOJHON CBA3H, POOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI PaclpeesIEeHHOr0 peecTpa,
TEXHOJIOTMU BUPTYaJIbHOU U TONIOJIHEHHON PEAIBHOCTEN.

OcHoBHas uenb u3ydeHuss ydyeOHoro mnpenmera «MHdpopmaTtuka» Ha yriayOJIeHHOM YpOBHE
cpenHero oOmiero oOpa3oBaHMs — oOOecredeHue adbHEHIIero pa3BUTHSA
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MH(OPMALIMOHHBIX KOMIETEHUUH 00ydarolierocs, €ro TOTOBHOCTHM K JKHU3HH B YCIIOBHUAX
pasBuBaromierocs WHGOPMALMOHHOIO oOHIecTBA W BO3PACTAIOLIEH KOHKYPEHIIMM Ha PBIHKE
Tpyna. B cBs3u ¢ atuM nzydenue nadpopmatuku B 10—11 kmaccax T0DKHO 00€CTICUUTD:
c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, OCHOBAHHOTO HA MOHHUMAHMM PpOJIM HUH(POPMATHKH,
MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOILIECTBE;
c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO M AJITOPUTMUYECKOTO MBIIUICHUS; c(hOPMUPOBAHHOCTD

YMEHHIA pa3iandath (aKThl U OLICHKH, CPABHUBATH OICHOYHBIE
BBIBOJIbI, BHUJETh HMX CBSI3b C  KPUTEPUSMU  OICHUBAHUA U  CBS3b  KPUTEPHUEB C
OTIpeICTICHHOM CUCTEMOM IIEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTH U 00001IaTh HHPOPMAIIHIO;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O BIUSHUU HHPOPMAIMOHHBIX TEXHOJIOTMH Ha XU3Hb
YyelloBeKa B 00IIecTBe, MOHMMAHHUE COIMAIIBHOTO, YKOHOMUYECKOIr0, MOJIMTUYECKOTO, KYJIbTYpHOTO,
IOPUANYECKOT0, MPUPOAHOTO, SPrOHOMUYECKOT0, MEAUIMHCKOIO M (DPU3HOIOTHYECKOr0 KOHTEKCTOB
MH(OPMALIMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX M O3TUYECKUX AaCMEeKTOB HH(POPMAIMOHHBIX TEXHOJOTUH, OCO3HaHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJIECUYEHHBIX B CO3JaHME M HUCIOJIb30BaHUE MH(OPMALMOHHBIX CHCTEM,
pacrnpocTpaHeHue HHPOPMAIIHH;

CO3J]aHUE YCJIOBUM /Ui Pa3BUTHS HABBIKOB Y4€OHOM, MPOCKTHOM, HAYYHO- MCCIIEA0BATEIbCKOM
U TBOPYECKOW JIEATEIBHOCTH, MOTHUBALMK OOYYaIOIIUXCS K CAMOPA3BUTHIO.

B copepxanun ywyeOHoro mnpenmera «/HpopmMaTHKa» BBIICNIAIOTCS YEThIPE TEMaTHUYECKHUX
paszznena.

Paznen «l{udpoBasi rpaMOTHOCTE» TIOCBSIIEH BOIPOCAM YCTPOWCTBA KOMIBIOTEPOB M JIPYTUX
AJIEMEHTOB LU(POBOrO OKPYKEHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIIOJIb30BAHUI0  CPEACTB
OTEpaIlMOHHON cucTeMbl, paboTe B ceTH VIHTEpHET M MCIOJBb30BAHUIO HHTEPHET-CEPBUCOB,
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

Paznen «Teopernueckue OCHOBBI MHGOPMATHKW» BKJIIOYAeT B ce0s MOHATUHHBIN ammapar
MH(OPMATHUKH, BOIIPOCHI KOAUPOBAHUS MH(POPMAIH, U3MEpeHUs: HUHPOPMAITMOHHOTO 00beMa JIaHHBIX,
OCHOBBI aNTe0phI JIOTUKU ¥ KOMITBIOTEPHOTO MOJAETHPOBAHUS.

Pazgen «AnropuT™Mbl M NpPOrpaMMUPOBAHUE» HAIPABIEH Ha pPa3BUTHE aJTOPUTMUYECKOIO
MBIIJICHHS], Pa3pabOTKy alTOPUTMOB U OIEHKY UX CIO0XHOCTH, (POPMHUpPOBaAHNE HABBIKOB pealli3aliu
MpOorpamMM Ha si3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «MHdopmannoHHbIe TEXHOIOTHI TIOCBSIIEH BOMPOCaM MPUMEHEHHUS HHPOPMAITTOHHBIX
TEXHOJIOTHH, peaTu30BaHHbIX B MPUKIIATHBIX MTPOTPAMMHBIX MPOJYKTAaX U MHTEPHET-CEPBUCAX, B TOM
quclie B 33J]a4ax aHaJln3a JJaHHBIX, UCIIOIb30BaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TAOJIUI JJIs peIIeHUs
MPUKJIAJHBIX 3afad.
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B npuBenennom nanee conepxanuu yueOHoro npeamera «MHpopMaTHKa» KypcHBOM BbIJICIICHBI
JOTIOJTHUTEIIbHBIE TEMBbI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO IPOrpaMMy OOy4YeHHs, HO MOTYT OBITh
MPEAJIOKEHBI JJISl U3YYCHHS OTACIbHBIM MOTHBUPOBAHHBIM M CIIOCOOHBIM 00YYaIOIIAMCSL.

VYrnyOneHHbIi YPOBEHb U3y4YCHUS uH(pOpMaTUKH pPEKOMEHAyeTCsl IS
TEXHOJIOTNYECKOTO npoduis, OPHEHTHPOBAHHOTO Ha UHKCHEPHYIO U
MHPOPMAIMOHHYIO Cepbl eATeNbHOCTH. YTUIYOJICHHBIH YpOBEHb H3y4YeHHS HH(OPMATHKH
o0ecrieynBaeT: TMOATOTOBKY  OOYYalOIUXCsA, OPHEHTUPOBAHHBIX HA CIEHUAIBHOCTH B OOJIACTH
UHQOPMAIIMOHHBIX TEXHOJIOTUA ¥ HHXXCHEPHBIC CICHUAIBHOCTH, Y4YacTHE B IIPOCKTHOH U
WCCIICIOBATENIbCKOW  JICATENIbHOCTH, CBS3aHHOW C COBPEMEHHBIMHM HANpaBICHUSMH  OTPACIH
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, TIOATOTOBKY K YYaCTHIO B OJIMMIIMAJIaX U C/Iaye
Enunoro rocynapcTBEHHOTO 9K3aMeHa 10 HHPOpPMaTHKE.

[TocnenoBaTenbHOCTh U3YUEHUS TEM B Ipeeiax OJJHOTO rofa 00yuyeHHsI MOXKET ObITh M3MEHEHa
[0 YCMOTPEHHUIO YYHUTENs NPH MOATOTOBKE paboyeil mporpaMMbl W HOYPOYHOTO IUIAHHPOBAHMS.

O011ee 4ncio YacoB, peKOMEH0OBAaHHBIX JJIs H3y4eHus1 HHPpopMaTuku, — 272 yaca: B 10 kmacce —

136 1acoB (4 yaca B Henento), B 11 kiacce — 136 wacos (4 yaca B Hezeno). Bo3amoxkHa KOPPEKTHPOBKA
00ILEro YKCIIa YaCOB, PEKOMEH/IOBaHHBIX JIJISl U3YUCHHUS MPEIMETa, C yYETOM WHIUBHIYAIbHOTO
nojaxona 00Opa30BAaTENLHBIX OPraHM3aLMKA K YriyOJICHHOMY H3YYEHHIO WH(POPMATHKH, B pPaMKax
COOJIIO/IEHHSI TUTHEHHYECKUX

HOPMAaTHBOB K HEJIEIbHOM 00pa30BaTeIbHON Harpy3Ke.
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COJIEP’)KAHUE OBYYEHMST'

10 KJIACC

udposas rpaMOTHOCTH

TpeGoBanust TeXHUKH OE30MACHOCTH M THUTHMEHBI IpU PaboTe C KOMIBIOTEpAaMHU H IPYTUMHU
KOMIIOHEHTaMHU [IU(PPOBOTr0 OKPYKEHHUS.

[TpuHIMnBl pabOTHl KOMIIBIOTEPOB M KOMITBIOTEPHBIX cHUCTeM. Apxutekrypa ¢on Heiimana.
ABTOMaTHUYECKOE  BBIIIOJIHEHHWE Iporpammbl  mpoueccopoM. OnepaTuBHas, IMOCTOSIHHAs U
noiaroppeMeHHas naMatb. OOMEH JAaHHBIMU C HNOMOIIBIO IIMH. KOHTpOJUIephl BHEIIHUX YCTPOWCTB.
[Ipsimoit nocTyn K aMsiTH.

OcCHOBHbBIE TEHACHLMU DPa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTWH. [lapaiiesbHble BBIYUCIICHUS.
MHoronporieccopsbsie cucteMbl. CynepkoMIbloTepsl. PacnpeieneHHble BBIYUCIUTENbHBIE CUCTEMBI U
00paboTka OOJbIIMX NaHHBIX. MOOWIbHBIE HU(POBBIE YCTPOWCTBA U WX POJIb B KOMMYHUKALUSX.
Bcerpoennble koMnbroTepbl. MUKPOKOHTpOILIEphl. POGOTH3MPOBaHHBIE TPOU3BOCTBA.

IIporpammHOe oOecreyeHre KOMITBIOTEPOB UM KOMIIBIOTEPHBIX CHUCTEM. Buabl mporpamMmHOro
obecrieyeHus: U ux HasHadeHue. OcoOOEHHOCTH MPOrpaMMHOIO 0OecreueHUs] MOOMIIBHBIX YCTPOUCTB.
[TapannensHoe mnporpammupoBanue. CucTeMHOE mporpaMMHoe obOecnedeHue. OnepanyoHHbIe
cucrteMbl. YTunuthl. [lpaiiBepel ycTpoicTB. HMHCTAmmsauus H  JEUHCTALLALMUSA IPOrPaAMMHOIO
obecrieucHusI.

dainoBsle CHUCTEMBI. [IpuHDHATIBL pa3sMeLeHus u MMEHOBaHHUS ¢aiinoB B
noaroBpeMeHHo# nmamsTy. [11abmoHb! 11 onucanus rpymi Gaiios.

IIporpammuoe oOecneuenue. JluieH3upoBaHue MPOrpaMMHOIO obecnedeHus: U HU(POBBIX
pecypcoB. IlponpuerapHoe u cBoOoJHOEe mporpamMmHoe obecreueHue. Kommepueckoe
HEKOMMEPUYECKOE  HCIOJb30BAHUWE  IPOrpaMMHOI0  o0ecrnedeHus U LU(POBBIX PECYpCOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBaeMas  3aKoHoAaTrenbCcTBOM  Poccuiickoit ~ ®epepanuu  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 00ecriedeHns U HU(POBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS M amnapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX cerell. CeTeBble
nporokonbl. Cers MuTepHeT. Anpecanus B cetu WMutepuer. [Iporokonsr creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojceTw ¢ MOMOIIBIO Macok mnoacere. CeTeBoe agMUHUCTPUPOBAHUE.
[TonyyeHnue JaHHBIX O CETEBBIX HACTPOMKAaX KoMIbroTepa. [IpoBepka Hanmuuus CBS3M C Y3JIOM CETH.
Onpenenenre mapupyTa JBUKEHUS MaKETOB.

Buner nestensHoctu B cetu MHTepHer. CepBuckl MHTepHeTa. ['eonHpopMaiuoHHbIE CHCTEMBI.
['eonokanMoHHbBIE CEPBUCHI PEATBLHOTO BPEMEHHU (HampuMep, JOKalus MOOWJIBHBIX TeJIe(OHOB,
OIpeJIeJIeHUe 3arpy:KeHHOCTH aBTOMAarucTpajieil), MHTEpHEeT-TOProBis, OpOHHPOBAaHUE OHUIIETOB H
TOCTHHMII.

! Kypcusom BbIIENTEH MaTepuan, KOTOPBIA HE SBISETCA 00s3aTE€IbHBIM MPU W3YyYECHUU U HE BXOIUT
B COJIEpaHHUE MPOMEKYTOUYHOHN MM UTOTOBOM aTTECTALMH MO MPEIMETY.
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I'ocynapcTBeHHbIE 3JEKTPOHHbIE cepBUCHI U yciayru. ColualbHble CETH — OpraHu3auus
KOJJICKTUBHOTO B3aUMOJCHCTBUS M OOMeHa AaHHbIMU. CeTeBOW JTHKET: NpaBWia IOBEICHHS B
kubepnpoctpancTBe.  [Ipobrema  momIMHHOCTH — TMONy4YeHHOH — uHpopmanuu.  OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHoreHHble UM SKOHOMHMYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIb30BaHHUEM HH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TexHoJoruil. O0mue npobiembl 3amuThl HHGOpMauu U UHGOPMAIMOHHON
6e3onmacHoctu. CpencTBa 3amuThl  MHPOPMAMM B KOMIBIOTEpaX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATH3MPOBAHHBIX WH(POPMAMOHHBIX cucTeMax. [IpaBoBoe obOecrneyeHne HHPOPMAITMOHHON
0€30MaCHOCTH.

[IpenoTBpaiieHue  HECAaHKIMOHUPOBAHHOTO  JIOCTyHa K JIMYHOW  KOH(PUACHIHUATHLHOU
nH(pOpMalLIUY, XpaHsIIIeNHcss Ha MePCOHATbHOM KOMIIbIOTEPE, MOOMIIBHBIX ycTpolcTBax. BpegonocHoe
IporpaMMHOe obecriedyeHre U crnocoObl 0OpbOBl ¢ HUM. AHTHUBUPYCHBIE MporpaMMbl. Opranuzanus
JUYHOTO apxuBa nHpopMmanmu. PesepBHoe konuposanue. [laponbHas 3ammura apxusa.

HIudppoBanue naHHbIX. CHUMMeETpUYHbIE M HecuMMeTpuuHble wmudpbl. [ludper npocroi
3amensl. [udp Lezaps. [Ludp Buxenepa. Anroputm mudpoBanus RSA.

TeopeTnueckne 0CHOBbI HH(POPMATHKHU

Wndopmanus, nanHsle U 3HaHUSA. VHpopmalnoHHBIE HpolecChl B NPUPOAE, TEXHHUKE U
oOuiecTBe.

HenpeppiBHbIE M JUCKpPETHbIE BEIMYMHBI W cUrHaibl. HeoOXonuMocTh JUCKpEeTHU3aluu
nHbOpMaNny, TPEeJHA3HAYCHHOM TSl XpaHEeHU S, TIepeiadun 1 00paboTKH B U(MPOBBIX CHCTEMAX.

JIBon4yHOe KoaupoBaHue. PaBHOMEpHbIE 1 HEpaBHOMEpPHbIE KOJbl. JlekoaupoBaHue cooOIeHUH,
3allUCaHHbIX C IOMOUIbIO HEpaBHOMEPHBIX KozoB. YcioBue @ano. IlocTpoeHue  OAHO3HAYHO
JIEKOJUPYEMBbIX KOJOB C IOMOILBIO JepeBa. EMUHMIBI U3MEpeHHs KOoJMYecTBAa MH(OpPMAIUH.
AndaBUTHBINA TIOIXO/T K OLIEHKE KOJIUYECTBA WH(OPMAIIHH.

Cucrempl  cumcienusa.  PasBepHyras  3amuMch — LEIbIX WM JIpOOHBIX  4HCENl B
MO3UIIMOHHON cuctemMe cuucieHus. CBONCTBA MO3WIIMOHHOW 3allUCH YHUCIIA: KOJIMYEeCTBO mudp B
3allUCH, NPU3HAK JEJIMMOCTH YHCIA HA OCHOBAHME CHCTEMBl CUUCIIEHMs. AJITOpUTM IEpeBOAa
LEJIOr0 4uciaa u3 P-MYHOW cHUCTEMBl CUMCIECHHS B JECATUYHYIO. AJITOPUTM IepeBojia KOHeUHOH P-
WYHOH Ipo0H B AE€CATHUHYIO. AJITOPUTM MEpPEeBOJa 1EJI0ro Yucia U3 AeCATUYHON CUCTEMBI CUNCIIEHUS
B P-nunyto. IlepeBos koHeyHOH aecsTHUHOW ApoOu B P-munyro. JIBonuHas, BOoCbMEpHUYHas H
IIeCTHAAATepUYHasl CUCTEMbl CUHUCIICHHUS, CBSI3b MEXJIy HUMHU. ApHUPMETHYECKHE Ollepaluu B
MO3UIMOHHBIX CHCTEMAaX CYHMCICHHA. Tpouunas ypasHOGEWeHHas Cucmemd CHUcieHus. J{6ouuHo-
0eCAMUYHAs CUCTEeMA CHUCTICHUS.

Konuposanue tekcroB. Koaupoka ASCIL. Opnob6aiitHeie konupoBku. Ctanmapt UNICODE.
Komuposka UTF-8. Onpenenenrie nHGOPMALMOHHOTO 00beMa TEKCTOBBIX COOOIIEHHH.

KonupoBanue uzobpaxenuid. OueHka HH(GOPMALMOHHOTO 0o0beMa rpadUuecKux JaHHBIX INPH
3aJJaHHBIX pa3pelIeHNH U ITyOrHe KOJUpoBaHus 11BeTa. L[BeToBbIe MOIENH.
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Bekroproe komumpoBanme. dopmarbl rpadudeckux ¢ainoB. TpexmepHas rpaduka. DpakTtanbHas
rpaduka.

KomupoBanue 3Byka. OneHka WHPOPMAIMOHHOTO 00bEeMa 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
4acTOTE AUCKPETU3ALNHU U Pa3PsIHOCTH KOJUPOBAHHUS.

Anrebpa noruku. [loHsTne BbICKa3biBaHUS. Bpicka3biBaTenbHble (POPMBI  (TIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAaHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. Tabmuuel ucTUHHOCTH. Jlormueckue BblpaxeHus. Jlormueckue
ToXaecTBa. JloKa3arenbCTBO JIOTHYECKUX TOXKIECTB C TMOMOIIBIO TaOnuIl MCTMHHOCTH. Jlormueckue
OIlEpaLlUU U ONlepalvi HaJl MHOXKECTBAMH.

3akoHbl aireOpbl JIOTMKH. OKBHUBAJIEHTHbIE IpeoOpa3oBaHUsl JIOTHUECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHHsI U CUCTEMbl ypaBHEHUH.

Jlornyeckne (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX (YHKIUHA OT
KOJINYeCTBa apryMeHTOB. [losiHbIe cCTeMBI TOrHYecKUX (QYHKIUH.

Kanonnueckne Qopmbl Jorndeckux BbelpakeHHH. CoOBepIICHHbIE U3BIOHKTUBHBIE U
KOHBIOHKTHBHbBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX TOCTPOEHHUS 110 TaOJINIIE HUCTUHHOCTH.

Jlornyeckue 3i1eMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3spsiHbiit
cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKMX  3JIEMEHTax IO 33JaHHOMY JIOTHYECKOMY
BBIPQ)KEHUIO. 3alMCh JIOTHYECKOTO BBIPAKEHMSI 110 JOTMUYECKON CXeMe.

IIpencraBnenue 1enbIX YuceN B MaMATH KoMIbloTepa. OrpaHUYEHHOCTD JMana3oHa Yucell mpu
OrpaHUYEHUM KoJMyecTBa paspsnoB. [lepenonHeHue paspsaHoil ceTku. be33HakoBble M 3HAKOBBIE
JaHHbIe. 3HAaKOBBIN OUT. /IBOMYHBIN TOMOIHUTENBHBIN KOJI OTPULATEIbHBIX YHCEN.

[To6uroBble Jormueckue onepauuu. Jlormueckuid, apupMeTUUECKUH M LMKIMYECKUH CIBUIH.
HIudpoanue ¢ MOMOIIbIO MOOUTOBOM oneparun «uckiaovaromee NII».

[IpencraBieHyre BEUIECTBEHHBIX YMCEN B NaMATH KOMIIbIOTEpA. 3HAdallash 4acThb M IMOPSI0K
yrcia. Jlmama3oH 3HAUEHWH BEMIECTBEHHBIX umncell. [IpoOieMbl XpaHEHUS BEIIECTBEHHBIX YHCE,
CBSI3aHHBIE C OFPAHUYEHHEM KOJIMYECTBA pa3psAaoB. BolmosHeHue omepanuil ¢ BEIIECTBEHHBIMU
YlCllaMi, HAaKOIUIEHHE OMIMOOK NpY BBIUYHCICHUSIX.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE

OmpenenieHne BO3MOXKHBIX PE3yJAbTATOB pPabOTHI MPOCTEHIIUX aJTOPUTMOB  YIPABJICHUS
HCIIOJIHUTCIIAIMU W BBIYHUCIUTCIIBHBIX aJITOPUTMOB. Onpez[eneHI/Ie HUCXOJHBIX JAaHHBIX, IMPU KOTOPBIX
QJIITOPUTM MOXET J1aTh TpeOyeMbIil pe3ynbTarT.

Dtanbl penieHus 3a1a4 Ha Komnblotepe. IHCTpyMeHTalnbHbIE CPEICTBA: TPAHCIATOP, OTJIAIUHK,
npodunupoBiK. KoMmumnsims u uHTepIpeTalus nporpamMmm. BupryanbHble MalTuHbI.

WurterpupoBanHas cpema pa3paboTku. Meroabl OTHaaKu mporpamm. Vcmonb3oBaHue
TpaccupoBOYHBIX Tabimul. Otianousbiii BbBoA. [lomiaroBoe BbINIOJIHEHHE MporpaMMbl. Touku
octaHoBa. [IpocMOTp 3HAUEHUI TIEPEMEHHBIX.
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Azpik  mporpammupoBanusi (Python, Java, C++, C#). Tumbl [OaHHBIX: 1EJOYHCIICHHBIE,
BELIECTBEHHbIC, CUMBOJIbHBIC, JIornyeckue. BerBienus. Cioxubie ycioBus. LUkibl ¢ yciaoBueM.
Huknel mo mnepeMeHHON. BzanMo3zaMeHseMOCTbh pPa3UYHBIX BHJIOB LUKIOB. VHBapHaHT IHMKIIA.
CocraBiieHre IIUKJIa ¢ UCIOJIb30BaHUEM 3apaHee ONPeeIEHHOr0 MHBApUaHTa 1MKIIA.

JlokymeHnTupoBanue rmnporpamMM. Mcrmonb3oBaHue KoMmMeHTapueB. lloaroroBka omucaHus
MPOrpaMMbl U HHCTPYKILIUU JJISI TTOJIb30BATEIISI.

Anroput™Mbl 00paOOTKM HATypajbHBIX YHCEJ, 3alMCAHHBIX B IO3ULHUOHHBIX CHCTEMaXx
CUMCIIEHUS: pa30MeHue 3aliCH YMClia HA OTHENbHbIe HU(PBI, HAXOXKICHUE CYMMbI U MPOU3BEICHUS
nudp, HaXOXKIEHNE MAKCUMAIbHOW (MUHUMAJIBHOMN ) ITU(PHI.

Haxoxzaenue Bcex HpOCTBIX 4YMced B 3aJaHHOM nuana3oHe. [IpeacraBieHue uucia B BUAEC
Habopa MPOCTHIX COMHOXHTENEH. ANTOPUTM OBICTPOTrO BO3BEICHHS B CTETICHb.

OO6pabotka naHHBIX, XpaHsmuxcs B (ainax. TekcroBele M JBOMYHBIC (hailibL.
daitnoBbsle mepeMeHHbIe ((aitnoBble ykazarenn). Utenue u3 ¢aitna. 3anuce B (ai.

Pazbuenue 3amaunm Ha momzanaun. [loamporpammer (mpoueaypsl U QyHkuum). Pexypcus.
PexypcuBHbie 00bekThI ((ppakransl). PexkypcuBHbie mpouenypsl U QyHkuuu. Vcmonp3oBaHue cTeka
JUISL OPTaHU3AINH PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOMMOTEKH s3bIKa mporpamMupoBaHus. [lonkmoueHue
OMOIMOTEK TMOANPOTrpaMM CTOPOHHUX Mpou3BoguTeNed. MOIyNbHBIM NPUHIMUI OCTPOCHUS
MIPOrpaMM.

Uucnennsie MeToibl. TouHOE U MPUOIMKEHHOE pelieHus 3a1aun. YncieHHble METOIbI PEeIICHUS
ypaBHEHHIA: MeToja mepebopa, METOA TOJOBUHHOTO jeneHusi. IlpubimkeHHoOe BBIYHMCICHHUE UTUH
KpUBBIX. Brruncienue miomaaeil Guryp ¢ moMOIIBI0 YHCICHHBIX METOJI0B (METO MPSMOYTOJIIEHUKOB,
meton tpaneuuid). [lowmck wmakcumyma (MUHHUMYMa) (YHKOUH OIHOH TIEpEMEHHOHW METOAO0M
[IOJIOBUHHOTO JICJICHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (QYHKIHMU S3bIKa MPOTPAMMHPOBAHUS IS
00pabOTKHA CHUMBOJBHBIX CTPOK. AJNTOPHUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJUYECTBa
MOSIBJICHUH CHMBOJIa B CTpOKE, pa30MEeHHE CTPOKM Ha CJIOBAa IO MPOOEIbHBIM CHUMBOJIAM, TOUCK
MIOACTPOKHM BHYTPH JAaHHOM CTPOKH, 3aMEHa HAWJECHHOW IMOACTPOKH Ha APYTYI0 CTpOKy. I'eHepanms
BCEX CJIOB B  HEKOTOPOM  andaBuTe,  YAOBIETBOPSIOUIMX  33JaHHBIM  OIPaHUYECHUSIM.
[IpeoOpazoBanre yuciaa B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBsl U 1OCIIE0BATENbHOCTH uncel. Borurcnenue 0000IIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MacCHBa MJIM YHCIOBOW IOCIEA0BATEIbHOCTH (CyMMBI, IPOU3BEIEHUS, CPEIHEro apu(METHUECKOro,
MUHUMAJIBHOTO W MAaKCUMAQJIBHOTO 3JEMEHTOB, KOJMYECTBA DJIEMEHTOB, YOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MOUCK 33JaHHOT'0 3HAYE€HUS B MAaCCHBE.

CoptupoBka ogHOMEpHOro mMaccupa. IIpocTeie METOABI COPTUPOBKU (METON MY3bIpbKa, METOJ
BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTUpoBKa cinusHueM. BbicTpas copTUpOBKa MaccuBa (aIropuTM
Quickcort). /IBonuHBI MOUCK B OTCOPTUPOBAHHOM MACCHBE.
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JIBymMepHBIC MacCHBBI (MaTpHIIbI). AJTOPUTMBI 00paObOTKH ABYMEPHBIX MAaCCHBOB: 3aIllOJTHECHUE
JBYMEPHOTO YMCIIOBOTO MAacCHBa 10 33JJaHHBIM TPaBUJIaM, TIOUCK AJIEMEHTA B JBYMEPHOM MacCHUBE,
BBIYMCIICHHE MakCUMyMa (MUHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, MEpPEeCTaHOBKa
CTPOK H CTOJIOIIOB IByMEPHOTO MacCHBA.

HNudopmanoHHbIe TEXHOJIOTHH

TexcroBbiii mponeccop. PemaktupoBanume u QopmarupoBanue. IIpoBepka opdorpaduu u
rpammaTuku. CpelcTBa MOUCKA M aBTO3aMEHBI B TEKCTOBOM Ipoirieccope. lcmonb3oBaHue CTHIICH.
CTpyKkTypupOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHocku, ornaBieHue. KoiexktuBHas pabota c
JTOKyMeHTaMH. MHCTpyMEHTBI peleH3UpOBaHHUs B TEKCTOBBIX Ipoieccopax. OOjgauHble CEpBHCHI.
HenoBass  mepenucka. Pedepar. IlpaBuna  UMTUpPOBaHHMA  HCTOYHMKOB U OGOPMIICHHS
oubnmorpadguueckux ccbulok. OdopMieHHe CIUCKa JIUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEepCTKOM Tekcta. TexHuueckue cpeacTtBa BBoja TekcTa. Crenuanu3upOBaHHBIE —CPEICTBA
pelaKTUPOBAHMS MAaTEMAaTUYECKUX TEKCTOB.

Ananu3 nanueix. OCHOBHBIE 3aJ]aud aHalM3a JaHHBIX: MPOTHO3UPOBAHUE, KiIaccuUKaIvs,
KJIacTepu3alusl, aHanu3 OTKIOHEeHUU. [locnenoBaTenbHOCTh peleHus 3a/1ad aHalu3a JaHHBIX: cOOp
MEPBUYHBIX JaHHBIX, OYUCTKA M OIICHKA KadecTBa MaHHBIX, BHIOOP W/WIM TIOCTPOCHHUE MOJEINH,
npeoOpa3oBaHne TaHHBIX, BU3YyaJM3allUsl NAHHBIX, MHTEpHpETals pe3yiabTatoB. [IporpammHubie
CpeICTBA M HMHTEPHET-CEPBUCHI JJsi 0OpaOOTKM W MpEACTaBICHUS NaHHBIX. bojblne naHHBIE.
Mammnnoe o0yuenue. Mumeniexmyanohvlli GHAIU3 OaHHbIX.

AHanmu3 JaHHBIX C [IOMOINBIO JJIGKTPOHHBIX TaONMUI. BplUMCIEHHWE CYMMBI, CpEIHETO
apupMeTHYECKOro, HanbOoIbIIETr0 (HAMMEHBIIIET0) 3HAYCHUs hana3oHa. Beraucienue koaddumreHTa
KOppeJsiuu ABYX pPsiioB HaHHBIX. [locTpoeHue cTonmOuaThixX, JTMHEWYATHIX M KPYTOBBIX JAHATPAMM.
[Toctpoenue rpadukoB pynkiuid. [londop TuHUYN TpeHIa, pelIeHUE 3a/1a49 TIPOTHO3UPOBAHHS.

YucneHHOe pelleHrne YpaBHEHHUI ¢ MOMOIIbI0 moadopa mapaMerpa. OnTUMH3aIMsS Kak MOUCK
HAWIYYIIEro pelieHus B 3afaHHbIX ycinoBusix. LlermeBas ¢yHkuus, orpanudenus. JlokambHble U
r7100anbHbIM MUHUMYMBI 11eNieBoi QyHKIMH. Perienue 3a1a4 ONTUMU3ALUH ¢ TOMOIIBIO AJIEKTPOHHBIX
TabJIuII.

11 KJIACC

Teopernyeckne 0CHOBBI HH(POPMATHKH

Teopernueckue mMOAXOABI K OIEHKE KOJUYECTBAa HWHGPOpPMaUMU. 3aKOH aJJAUTUBHOCTH
nnpopmanuu. ®opmyna Xaptiu. Uapopmanus u sepositHocTs. @opmyna Illennona.

Anroputmbl cxkaTtus naHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTUSl JAAHHBIX C MOTEPSMU. YMEHbIIEHUE INTyOMHBI KoaupoBaHus 1BeTa. OCHOBHbIE
unen anropurMmos cxarus JPEG, MP3.
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Ckopoctb nepesadn JAaHHBIX. 3aBUCHUMOCTh BPEMEHHU nepejayd  oT
MH(POPMALIMOHHOTO 00BbEMa JaHHBIX M XapaKTEepPUCTHK KaHaia CBsi3U. IIpUyMHBI BO3HUKHOBEHUS
omnOOK mpu mepexade NaHHBIX. Kojbl, Mo3BoJsIONIME OOHAPY)KHWBAaTh W HCIPABIATH OIIHOKH,
BO3HUKAIOIIKE MpH Nepefayue JaHHbIX. PaccrosiHue Xammunra. KogupoBanue ¢ HOBTOpEHHEM OUTOB.
Koxapr XomMmusra.

Cuctembl. KomnoHeHTsl cucteMbl U uX B3aumojeiictBue. CHcTeMHBIN 3 QeKT.
Ynpasnenue kak nHGopManoHHbIH nporuecc. OOpaTHas CBSI3b.

Mognenn n monenuposanue. Llens MopenupoBaHusa. COOTBETCTBUE MOJIEIN MOIEIMPYEMOMY
00BEKTY MJIH IIPOLECCy, LI MoeInpoBaHus. Popmanu3ays MPUKIAAHbIX 3a1a4.

[IpencraBnenue pe3ynbTaTOB MOJCIUPOBAHUS B BUJE, YAOOHOM JIsi BOCIPHATHUS YEIOBEKOM.
I'paduueckoe npeacraBaeHrue JaHHBIX (CXEMbI, TAOJIUIIBI, TPa()UKH).

I'padsl. OcHoBHBIE NOHATUA. Buabl rpagos. Onucanue rpados ¢ MOMOIIBIO MAaTPUL CMEKHOCTH,
BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PellieHne alnropuTMUYECKUX 3ajad, CBSI3aHHBIX C aHAJIU30M
rpadoB (MIOCTPOCHUE ONTUMAIBHOTO IYTH MEXIY BepIIMHAMH Tpada, OIpelesieHue KOJINYeCTBa
pa3UYHbIX IyTeH MeX 1y BepIIMHAMH OPUEHTHUPOBAHHOTO Al[MKINYECKOro rpada).

HepeBbs. bunapnoe nepeBo. [lepeBbs mnoucka. CrnocoOsl o0xoxa nepesa. IlpencraBienue
apu(METHYECKNX BBIPAKEHHH B BHIEC JepeBa. JMCKpeTHbIE WIrPbl JBYX HUIPOKOB C TIOJTHOMN
nHpopmanueit. [loctpoenne nepeBa mepebopa BapHaHTOB, ONMMCAHWE CTPATETMU UTPHI B TaOIMYHOMN
(dopme. BeIMrphIlIHbIE M IPOUTPHIIIHBIE TO3ULMH. BRIUTPBILIHBIE CTPATEIHH.

CpencrtBa UCKYCCTBEHHOTO WHTEJIJIEKTA. CepBucsl MAaIIMHHOIO nepesoja H
pacnio3HaBaHMsl yCTHOM peud. KorHuTuBHBIE cepBHCHl. WaeHTHUKAUsS M NOUCK H300pa)KeHH,
pacnioznaBanue sui. CamooOyuarommecsi cUCTeMbl. VICKYCCTBEHHBIM MHTEUIEKT B KOMITBIOTEPHBIX
urpax. lMcnonb3oBaHMEe METOJOB MCKYCCTBEHHOIO HHTEIUIEKTa B  OOydYarOIIMX CHCTEMax.
Vcnonb3oBaHue METOAOB HCKYCCTBEHHOI'O HHTEIUIEKTa B poOOTOTeXHUKe. VHTepHET BelleH.
[lepcriekTHBBI pa3BUTHSL KOMIIBIOTEPHBIX HHTEIIEKTyalIbHBIX cucTeM. HelipoHHble ceTH.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE

@opManuzanus NOHATHS anroputMa. MammHa TeropuHra Kak yHHMBEpCAJIbHAs MOJEIb
Beiuncnennil. Tezuc Yepua—Twropunra.

OneHka CJIOXHOCTU BblUMcIeHUH. Bpemst paOoTsl M 00beM HCIONB3yeMOM NamsaTH, HX
3aBUCHMOCTb OT Pa3Me€pa HUCXOIHBIX NaHHBIX. OIEHKAa aCUMITOTUYECKOW CIIOKHOCTH aJITOPUTMOB.
ANropuTMBI TIOJMHOMHAIBHOU  cl0KHOCTH. [lepeGopHble anroputmbl. Ilpumepsl pa3nuyHBIX
ITOPUTMOB PEILIEHUS OJJHOM 3a]1a4M, KOTOPBIE UMEIOT PA3JINUYHYIO CIOKHOCTb.

[Tonck mpoCTHIX YKCEI B 3aJaHHOM JUaNa30He ¢ MOMOIIbIO AJITOPUTMA «peleTo DpaTocheHay.

MHOFOpEBpHI[HBIe OCJIbIC YK Cla, 3aJa4u JIIMHHOM apI/I(I)MCTI/IKI/I.
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CrnoBapu (accounaTHBHBIE MacCHBBI, 0TOOpaskeHus1). Xo3u-tadbnunsl. [loctpoenue andaButHO-
4acCTOTHOTO CJI0BAps AJIS 3aJaHHOTO TEKCTA.

Crexku. AHanu3 NpaBUIBHOCTH CKOOOYHOIO BbIpakeHHs. BwluncieHue apudmernueckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOH (opme.

Ouepenu. Mcnonps3zoBanue ouepenu sl BPEMEHHOTO XpaHEHM I JaHHBIX.

Anroputmsl Ha rpagax. [loctpoeHne MUHUMaIBHOTO OCTOBHOTO JIEPEBA B3BEIIEHHOIO CBA3HOTO
HEOPHEHTUPOBaHHOTO rpada. KoinyecTBo pa3nuuHbIX MyTed MeX1y BepIIMHAMU OPUEHTHPOBAHHOTO
AIMKINYecKoro rpada. Airoputm JledKcTphl.

HepeBbs. Peanuszanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OuHapHBIC)
nepeBbsi. llocTpoeHue nepeBa A 3aJaHHOTO apU(pMETHYECKOTO BBIpaXKEHUs.  PekypcuBHBIE
aropuT™Mel 06xona JepeBa. lcnoab3oBaHME CTeKa M ouepeaM i 00Xoja AepeBa.

JluHaMu4Yeckoe MpOrpaMMHUpPOBAaHME KaK METOJ ~ peUleHHMs 3aad  C  COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTATOB. 3a/1a4M, pellacMble C IIOMOIIBIO JUHAMUYECKOT0 IIPOIPaMMUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (DYHKLMMI, IOJCUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMU3ALIUY.

[lonatue 00  OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMUpoBaHUM. OOBEKTHl M KJIACCHI.
CpoiictBa u Metoabl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X0a. HKancCymsauus, Haciae10BaHue, MoJIMMOpPHU3M.

Cpenst  ObicTpoil pa3paboTku mporpamm. [IpoextupoBanue wuHTEpdeiica moIB30BATENS.
Vcnonb30BaHue rOTOBBIX YIPABISIEMbIX 3JIEMEHTOB JUIsS TOCTPOSHUs MHTepdeiica.

00630p A3bIKOB IIporpammupoBanus. [loHsaTre o napagurmax nporpaMMHUpOBaHHUS.

HNudopmannoHHbIe TEXHOJIOTHH
Oranbl KOMITBIOTEPHO-MAaTEMAaTHUECKOTO MOJICIMPOBAHUS: IOCTAHOBKA 3ajJayd, pa3zpaboTka
MOJEJIU, TECTUPOBAHUE MOJIENN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOJCIMPOBAHUS.
Jluckperr3anusi Npyu MaTeMaTH4eCKOM MOJIEJIMPOBAHUH HEIIPEPHIBHBIX IPOLIECCOB.
MonennpoBanue JIBAYKEHUSI. MonennpoBanue OMOJIIOTUYECKHUX CUCTEM.
MaremMaTHuecKue MOJIeNI B 3KOHOMHUKE. BbruncnurenbHble 3KcriepuMeHTsI ¢ MoJiensaMu. O0paboTka
pe3yNIbTaToB 3KCepuMeHTa. MeTo/1 HauMeHbIINX KBaApaToB. OlleHKa YUCIOBBIX MapaMeTpoB
MOJICIIUPYEMBIX OOBEKTOB M TMpoIleccoB. BoccranoBieHue
3aBUCUMOCTEH 10 pe3yIbTaTaM dKCIEPUMEHTA.

BepositnoctHeie Monenu. Metoast Monte-Kapno. Umutarmonnoe moaenupoBanue. CHUCTEMBI
MaccoBOI'0 00CTyKUBaHUS.

TaOnuunble (penduuoHHBbIE) 0a3bl JaHHBIX. Tabiuia — TpeacTaBIeHHE CBeAeHUN 00
OTHOTUNHBIX oObekrax. [lome, 3ammce. Kimtou Tabmuubl. PabGota ¢ rotoBoil 06a3oif JaHHBIX.
3anonHenue 6a3bl naHHBIX. [lonck, copTupoBka M (UIbTpalus AAaHHBIX. 3alpockl Ha BBIOOPKY
JaHHBIX. 3ampocskl C MapaMeTpaMH. BpluMcisieMble MONs B 3alpocax.
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MHuorotabnuunbie 0a3bl JAaHHBIX. TuUmbl cBs3ed Mexay TabnuiamMu. BHemHWN KITrO4.
IenocTHOCTH 6a3bl JaHHBIX. 3aIIPOCHl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npwioxenus. llonsatue o cepBepHOM M KIMEHTCKOM 4acTaxX canrta. TexHomorus
«KIIMEHT — cepBep», ee NocTomHCTBAa U HepocTaTku. OcHoBbl si3bika HTML u kackaanbix Ta0muil
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO- cTpaHHUIIE.

Pa3memenue BeO-caifToB. Yciyra XocTHHTa. 3arpy3ka (aijioB Ha CaiT.

BBox wu300paxkeHWH C HUCHOJIB30BAHMEM PA3IUYHBIX HUPPOBBIX YCTPOUCTB (LUPPOBBIX
¢doroanmapatoB W MHKpPOCKOIOB, BHJICOKaMep, CKaHEPOB W JPYrux YycTpoiict). ['paduueckuit
penaktop. Pazpemenue. KanpupoBanue. Hcnpasnenue nepcnekTuBbl. ['mcrorpamma. Koppekius
YpOBHEH, Koppekius 1peta. ObecBeYrBaHNe BETHRIX M300pakeHuid. Perymn. PaboTa ¢ ob6nacTsamu.
OUIbTPHI.

MmHorocnoitaele  u3o0paxenus. TekctoBele ciou. Macka cnos. Kananel. Coxpanenue
BbIIeTIeHHOW obnactu. [ToaroToBka numroCTpanuii 11 Be6-caliToB. AHUMUPOBAHHBIE H300PaKEHUSI.

Bektopnas rpaduka. IlpumutuBel. I3MeHeHHEe TOpsaKa dSJIEMEHTOB. BhipaBHUBaHUE,
pacnpenenenue. [ pynnuposka. Kpussie. @opmaThl BEKTOPHBIX PUCYHKOB. VICIIOIB30BaHNE KOHTYPOB.
BexTopusanus pacTpoBbIX H300paKeHU.

[IpyHUMNBI TIOCTPOEHUS M PENAKTUPOBAHMUS TPEXMEpPHbIX Mojeneil. CeTouyHble MOJENH.
Martepuansl. MonenupoBaHue HCTOYHHKOB ocBemleHus. Kamepwl. ApautuBHble TexHojoruu (3D-
npuHTepsl). [IoHsATHE O BUPTYanbHON PEAILHOCTH U I0IIOJIHEHHOW PEAIbHOCTH.
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ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
IO UH®OPMATUKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE ~ pe3ylabTaThl  OTPAXKAIOT TOTOBHOCTH W CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIINM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM
pPOCCHUICKOro 00IIecTBa, pPacHIMPEHUE >KU3HEHHOI'O OIBITa M OIbITa JEATEJIBHOCTH B IIpOLECCE
pealiM3allii  CpPeJICTBAaMU  y4eOHOro TpeaMeTa OCHOBHBIX  HAmpaBlIEHUH  BOCIUTATENIBHOMN
JeSITeIbHOCTH.

1) rpaskaaHcKoro BOCIHTAHUS:

OCO3HAHUC CBOUX KOHCTHTyHHOHHI)IX HpaB n 06ﬂ3aHHOCTeﬁ, yBa)KeHI/Ie 3aKOHa n
IIPABOIOPAKA,  COONIOJICHHE  OCHOBOIOJNArAIOIMX HOPM  MH(GOPMALMOHHOTO  IIpaBa |
MH()OPMAIIMOHHON OE30MMaCHOCTH;

TOTOBHOCTb ~ NPOTHBOCTOATh  HJICONOTMH  SKCTPEMHM3Ma, HAIMOHANM3Ma, KCeHO(pOoOHH,
HHCKPI/IMHHaHHH 110 COIIMaJIbHBIM, peJII/IFI/IOBHI)IM, paCOBLIM, HallMOHAJIbHBIM HpI/ISHaKaM B
BUPTYaJIEHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIUTAHMS:

[ICHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HACICOHI0, JJOCTH)KEHHsIM Poccuu B Hayke,
HCKYCCTBE, TEXHOJOTHSX, TIOHMMaHHE 3HAYCHUs MH(MOPMATHKU KaK HAYKH B JKH3HH COBPEMEHHOTO
o011ecTBa;

3) AYXOBHO-HPABCTBCHHOI'O BOCITUTAHUSA
C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'0O  CO3HAHHsA, OTHYCCKOI'O IMMOBCACHU, CIIOCOOHOCTH
ONCHUBATL CHUTYyallUlF0O U T[PUHHUMATh OCO3HAHHBIC PCHICHU,

OPHUCHTHPYACH HA MOPAJIBHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH, B TOM YHMCJIC B CETU I/IHTepHeT;

4) ICTETHICCKOI'O BOCIMUTAHUA:
ICTETUYCCKOC OTHOIICHUEC K MHUPY, BKIIFOYAA 3CTCTUKY HAYYHOI'O U TEXHUYCCKOI'O TBOPUCCTBA,
CIIOCOOHOCTH BOCIIpUHUMATL pPA3JIMYHBIC BHUIABI HCKYCCTBA, B TOM YHUCJIC OCHOBAHHOI'O Ha
HUCIIOJIb30BaAHNU I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ;

5) ¢usnueckoro BocnuTaHusI:

c(hOpMHUPOBAHHOCTH 3JI0POBOTO U 0O€301MacHOro 00pasa >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbIO, B TOM YHCJIE 3a CUET COOIIOACHUs TpeOOBaHUI 0€30MacHOM IKCIUTyaTallui CPEeICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;
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6) TpyaoBoro BocnuTanus:
TOTOBHOCThL K AaKTHUBHOM NCATCIIBHOCTU TEXHOJIOTUUECKOU U COHHaﬂBHOﬁ HAITPaBJICHHOCTH,
CIIOCOGHOCTH MHUIMHPOBATh, INIAHKPOBATH H CAMOCTOSTEIHHO BBIIONHITS TAKYO J1eATEIBHOCTE;
MHTEpEC K chepam PO eCcCHOHANTBHOM NEeATENEHOCTH, CBA3AHHBIM C
MH(POPMATHKOH, TPOrPaMMUPOBAHHEM M HMH(OPMAIMOHHBIMU TEXHOJOTHMSMH, OCHOBAHHBIMH Ha
JIOCTIKEHUAX HAYKH WH(GOPMATHKM M HAYYHO-TEXHHYECKOTO IIPOIPECca, YMEHHE  COBEpIIATh
OCO3HAHHBIII BBHIOOp Oyaymlell NpPopecCHH M Peaan30BbIBATH COOCTBEHHbIEC JKN3HEHHbIE TLIAHbI;
TOTOBHOCTb H CIIOCOGHOCTB K 0OPa30BaHHIO H CAMOOOPA30BAHNIO HA POTSIKEHUH BCEH KI3HU;

7) 5K0JI0rHYEeCKOro BOCTIHTAHMS:
OCO3HaHUE I100aIbHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIeM U ITyTeH UX PeIleHNUs, B TOM YUCIIE C
Y4eTOM BO3MOXKHOCTEH HH(OPMALIOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHI;

8) menHocTH Hay4YHOI0 HO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH, TOCTIOKCHHSM HAyYHO-TEXHHYECKOTO TMporpecca M OOIICCTBEHHOW MPAaKTHKH, 3a CYET
MOHUMAHUS POJIM UH(DOPMAIIMOHHBIX PECYPCOB, MH(GOPMAIMOHHBIX MPOIECCOB U MHPOPMAIIHOHHBIX
TEXHOJIOTUH B YCIOBHSIX IU(DPOBON TpaHCHOPMAIK MHOTHX Cep KU3HH COBPEMEHHOTO O0IIECTBA,;

OCO3HAHHWE IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO |
HCCIIeI0BATEIbCKYIO IEATEIbHOCTh HHMBUAYAIbHO U B TPYIIIIE.

B mnmponecce JOCTUXKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMU nporpamMmmsbl 110
nHpOpPMATUKE y OOYYaIOUINXCSl COBEPIICHCTBYETCS SMOILMOHAIBHBIM WHTEIUICKT, MPEIIOIararoInuit
c(hOpPMHUPOBAHHOCTD:

CaMOpEryJIMPOBAHUS, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJICHHUE, CIOCOOHOCTh AaJalTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHSIM W TPOSBIATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMK, BKIIOYAIONICH CTPEeMJICHHE K JIOCTH)KCHHIO LEJIH M YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOYKHOCTEH;

OMIIATUH, BKJIOYAIONICH CIIOCOOHOCTh IMOHMMAaTh 3MOIIMOHAILHOE COCTOSIHME JPYTHUX,
YYUTBIBATH €0  TNPU  OCYIICCTBICHWHM  KOMMYHHKAIIUH,  CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKMBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JAPYTHMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare wusydenuss WHPOPMATHKHA Ha YypOBHE CpeaHero oOmiero oOpa3oBaHUs Yy
oOyyaromierocss 0ynyT chOpMHpPOBaHBI METANPEIMETHBIE PE3yJIbTaThl, OTPAKEHHBIC
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B YHMBEpCAJIbHBIX Y4YeOHBIX ACHUCTBUSAX, & UMEHHO — II03HABaTEJbHbIC YHUBEPCAJIbHbIC y4eOHBIE
JeCTBUSl, KOMMYHHKATUBHbBIE YHHBEpCAJIbHBIC YUeOHbBIC JCHCTBHS, PETyJsATUBHBIC YHHUBEPCAIHHBIC
yueOHbIe IeHCTBUS, COBMECTHAs AEATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIEe JelCTBHUS
Ba3oBble JJornueckue aelicTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHBIN MIPU3HAK WId  OCHOBaHUA JUIE  CpaBHEHWUS,
KJIacCu(UKaIMKU U 0000IICHUS;

OTIPEICIIATH 1IEITHU ACATEIHbHOCTH, 3a1aBaTh ITapaMeTPhl U KPUTEPUU UX JTOCTHXKCHHS; BBISBIISATh

3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX; pa3pabaTbiBaTh IJ1aH

pelieHus POOIEMBI C YyYeTOM  aHajiu3a  HMEIOIIUXCS

MaTepualbHbIX U HEMAaTepUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBHI B JIESITEIILHOCTH, OLICHHBATh COOTBETCTBHUE PE3YJIHTATOB IICIISIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI I€ITEIbHOCTH;

KOOPJAMHHUPOBATh W BBHITIOJHATH PadOTy B YCJOBHUSX pEaIbHOTO, BUPTYAJIHLHOTO U
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MTPU PEUICHUH KU3HEHHBIX TPOOJIeM.

Ba3oBble uccienoBaTe/ibcKue qeiicTBUS:

BJIQJICTh HABBIKAMH Y4E€OHO-UCCIICIOBATEIBCKOW W TPOCKTHON JIEATCIIbHOCTH, HABBIKAMH
paspemieHuss TpoOieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY IIOMCKY METOJIOB
peIICHUA MPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO PA3JIMYHbIX MCTOJO0B IMO3HAHHA

OCYIIECTBIISITh  PA3JIMYHBIC BHIBI JEATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETAINU, TIPe0OPa30BaHUI0 U MPUMCHECHHUIO B PA3JIMYHBIX YUYCOHBIX CHUTYAIMsIX, B TOM YHUCIIC
IIPHU CO3JaHUH YYE€OHBIX M COLUANIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THUIl MBILIUICHUS, BIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIOUYEBBHIMU
MOHATHSIMH M METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/a4yll B OOpPa30BATEIbHOM MEATEIBHOCTH U
JKU3HCHHBIX CUTYallHIX;

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOIUTh apTyMEHTHI AJIs JOKa3aTelbCTBa CBOMX YTBEP)KICHHI, 3a/1aBaTh MapameTpbl U
KPUTEPUU PELICHUS,

aHAIIM3UPOBATh MOTyYEHHBIC B XOJ€ PEHICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHE B HOBBIX YCIIOBHUAX,

JaBaTh OI[CHKY HOBBIM CHUTYaIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh ILIEJICHANPABICHHBI TMOUCK TMEpeHoca CPeICTB M CHOcOOOB JEHCTBUS B
poeCCHOHATBHYIO CPEy;

YMETHb NEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOiactu KUBHEACATCIPHOCTH,
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YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;
BBIIBUTATh HOBBIC UJICH, MIPEAJIAraTh OPUTHHAIBHBIC TOAXObI ¥ PEIICHUS, CTABUThH TPOOJIEMBI U
3aJ1a4u, JOMYCKAIOIIUE aJIbTEePHATUBHBIE PEIICHHUS.

Paborta ¢ nndopmanmeii:

BJIQJICTh HaBBIKAMU IOJIyYCHHS MH(POPMALUU U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILLIECTBIIATh MIOUCK, aHAJIU3, CHCTEMATU3ALUI0 U UHTEPIIPETALUI0 HHPOPMALIMU Pa3IMYHbIX BUIOB U
(bopM npencTaBieHMs;

CO3/1aBaTh TEKCThl B pa3lIM4HbIX (popMaTax ¢ y4eTOM Ha3zHauyeHUs MH(OpPMAlMHU U LeIeBOH
ayJAUTOPUH, BBIOMpAs ONTUMAIIbHYIO (POpPMY ITpeICTaBICHHS U BU3yaJIU3allu1; OLEHUBATh
JIOCTOBEPHOCTb, JETUTUMHOCTb uH(pOpMAaIHH, €€  COOTBETCTBHE

IIPaBOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX UM OpraHU3allMOHHBIX 3aJad C COOJIIOJIeHHMEM TpeOOBaHMMH
SPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH sl, IPABOBBIX M ITHUECKUX HOPM,
HOPM UH(OPMAITMOHHON 0€30IaCHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABAaHUS M 3allUThl UHPOpMALUHU, UHOOPMAIIMOHHON 06Ee30MacHOCTH
JIMYHOCTH.

KoMMyHUKaTHBHBIE YHHBeEPCAJIbHbIE y4eOHbIe TelcTBHA
Oomenue:

OCYHIGCTBJI?ITI) KOMMYHI/IKaHI/II/I BO BCCX C(bepax KH3HU,

pacrmo3HaBaTh HEBEpOAJIBHBIC CpeICTBAa OOIICHUS, MOHUMATh 3HAYCHHUE COIHMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHUTKA KOH(DIMKTHBIX CUTYAIMH U CMATYATh KOH(MIUKTHL;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHUS W B3aUMOICHCTBUS, apryMEHTHPOBAHHO BECTH
JAuainor, YMGTI) cMAT4YarThb KOH(i)JII/IKTHI)Ie CI/ITyaIII/II/I;

Pa3BEepHYTO U JJOTUYHO MU3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

CoBMecTHASl JeATEJIbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh MPEUMYIECTBA KOMAaHAHON U WMHAWBUIAYAIBHOW pabOThI; BHIOMpATH

TEMaTUKY U METOJIbl COBMECTHBIX JECHCTBUI C y4ETOM OOIIMX HHTEPECOB
M BO3MOXKHOCTEH Ka)KI0r0 YjeHa KOJUIEKTHBA;

HpI/IHI/IMaTI) aeian COBMGCTHOfI JACATCIIbHOCTH, OpFaHI/I?,OBI)IBaTI) 158 KOOpI[I/IHI/IpOBaTI: ]IeﬁCTBHH 10
WX JIOCTIKEHUIO: COCTaBIISTh IUIAH JCHCTBHIA, paclpeAensiTh POJIH C Yy4eTOM MHEHHH yYacTHHMKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLCHHUBATh KAa4E€CTBO CBOCI'0 BKJIaZa U KaXXJI0ro0 y‘IaCTHI/IKa KOMaHbI B O6HIPII>1 pCSYJ'II)TaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MTPOEKTHI, OLECHWBATh HUJEHW C TO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;
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OCYHICCTBIIATL MMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyaAllUAX, HPOSABIIATH
TBOPYECTBO U B006pa}KeHI/IC, OBITE HMHHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJibHble yueOHbIe 1eHCTBHUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYIIECTBISTH MTO3HABATENBHYIO JCSITEIBHOCTD, BBISBIATH POOJIEMbI, CTABUTH
1 GOpMyIHPOBaTh COOCTBEHHBIE 33/1a41 B 00Pa30BaTE/IbHON JAESATEIbHOCTH U )KU3HEHHbBIX CUTYalHsX;
CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHHUs IpoOJeMbl C Y4eTOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

paciIupsaTh paMKU y4eOHOI0 PEAMETa Ha OCHOBE JINYHBIX MPEAIIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW JPYAUIMH B Pa3HBIX 00JACTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBECHb.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUAM, BHOCHUTb KOPPCKTUBLI B JACATCIBHOCTH, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaACTh HaBBIKaMU MMO3HaBaTEeIbHON pe(i)ﬂeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[CflCTBI/IfI n
MBICITUTENBHBIX MPOILIECCOB, UX PE3yIbTATOB U OCHOBAHUMU, UCHOIL30BaTh MpUEMBI pedIeKcuu ais
OLICHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHIKEHUIO; MPUHIUMATh MOTHUBBI

Y apryMEeHTBI IPYTUX MPU aHAIHU3€ PE3YJIbTAaTOB IE€ATEIILHOCTH.

IIpunsaTHA ceds U APYTUX:
IIPUHUMATH ce0s1, TOHUMasi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;
MIPUHKUMATbh MOTUBBI M apTyMEHTBI IPYTHX MPH aHAJIN3€E PE3yJIbTaTOB JIEATENbHOCTH; IPU3HABATH
CBOE MPABO U IPaBO IPYTUX Ha OLIMOKY;

pa3BUBATH CIIOCOOHOCTH ITOHMMATh MHDP C MO3UIHUHU APYTOTO YCIIOBCKA.

INPEAMETHBIE PE3YJIbTATHI

B mpornecce m3ydenus kypca mHGopMaTHKU yriayosneHHoro ypoBHsS B 10 kiacce
00y4aroImuMuCs OyAyT JOCTUTHYTHI CIIETYIOIINE TPEIMETHBIC Pe3yIIbTaThl:

BJIaJICHUE TMPEJICTABIECHUSIMH O POJIM MH(OPMAIMK U CBA3aHHBIX C HEW MPOLECCOB B MPHUPOJIE,
TEeXHHKE M OOILIecTBE, MOHATUAMHU «MH(POpPMaLUsiy», «MH(POPMALMOHHBIN Iporecey, «CUCTEMaY,
«KOMIIOHEHTBI ~ CHUCTEMBI»,  «CHUCTEMHBIH  3pdeKT»,

«H(pOpPMALMOHHASI CHCTEMA», «CUCTEMA YIIPABICHUS;
BJIaJIeHHE MeTO/laMU Moucka MH(opMaiuu B ceTd VHTepHET, yMeHHEe KPUTHUECKH OLIEHUBATh
nH(popMalnIo, MONydYeHHYI0 U3 cetu HTepHeT;
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YMEHHE XapaKTepHu30BaTh OOJIbILINE JaHHbIE, IPUBOIUTH MPUMEPHl HICTOYHUKOB UX MOJY4YEHUS U
HampaBJICHUs HUCIOJB30BaHUS, YMEHHUE KiIacCU(PUIMPOBaThL OCHOBHBIC 3aJaud aHaiM3a JaHHBIX
(mporHo3upoBaHue,  KiaccUpUKalusa,  KIacTepus3alus, aHadu3  OTKJIOHEHUH), TOHHUMATh
MOCJIEI0BATEIBHOCT PEIICHMs 33a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KauecTBa JAaHHBIX, BBIOOP W/MJIM TOCTPOEHUE MOJIENH, IMpeoO0pa3oBaHHME ITaHHBIX, BHU3yalU3allUs
JAHHBIX, UHTEPIIPETAIHS PE3YJIbTATOB;

MMOHMMAHUE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA U (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TCHICHITNIA Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIQ/ICHUE HaBbIKaMU pabOThl C ONEPAallOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUIaMH
IPOrPaMMHOT0 00ecrieueHus JUTsl peleHHs y4eOHBIX 3a1a4 110 BHIOPAHHOH CIICIMaTU3aIiHg;

HaJIM4YUe MPEACTABICHUN O KOMITBIOTEPHBIX CETSAX U MX POJIM B COBPEMEHHOM MHUpPE, O 0a30BBIX
MPUHIMIIAX OPraHU3aluu U (PYHKIHMOHUPOBAHUS KOMIBIOTEPHBIX CeTel, 00 OOMMX NpUHIUIAX
pa3paboTKu U GYHKIIMOHUPOBAHUS WHTEPHET-TIPUIIOKEHUM;

MOHMMaHHE Yrpo3 HWH(POPMALMOHHON OE30MaCHOCTH, HCIIOIB30BaHUE METOJ0B M CPEICTB
IIPOTUBOAECHUCTBUS 3TUM YIpo3aM, COOJIIOJIEeHHE Mep 0€30MacCHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE
pacrpocTpaHeHHE MEePCOHATBHBIX JAaHHBIX, COOMIOJEHHWE  TPeOOBaHWUN  TEXHUKH  OE30MACHOCTH
U THTHEHBI TMpU paboTe ¢ KOMIBIOTEPAMH M JAPYTUMHU KOMIIOHECHTAMH ITU(PPOBOTO OKPYKCHUS,
MMOHMMAHHE MPABOBBIX OCHOB HCIIOJIb30BAHUS KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX M padOTHI B
cetu IHTEpHET;

MMOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETH3AIMHM PA3IWYHBIX BUIOB MHGOpPMAIUU, YMEHHE
OTpeAensATh HHPOPMAIIMOHHBIH 00beM TEKCTOBBIX, TpaUYeCKUX U 3BYKOBBIX JIAHHBIX MPHU 33JaHHBIX
napaMmerpax JUCKpETHU3allMd, YMEHHE OINpEeAeNsATh CpPEJHIOI CKOPOCTh Tepefadyd JaHHBIX,
OLICHUBATh W3MEHEHHE BPEMEHH MepeAadd NpHU U3MEHEHMHM HH()OPMAlMOHHOTO 0O0beMa JaHHBIX U
XapaKTePUCTHK KaHala CBA3H;

YMEHHE HCIIOJIb30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHON 3allMCH YHCEN, allfOpUTMa
MOCTPOCHUS 3alKMCHU 4YHCIa B MO3ULIUOHHOMW CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBaHHEM U
MOCTPOCHUSI 4YHCIIa TI0 CTPOKE, COJepKalled 3amuch STOTO0 4YHClIa B TO3UIMOHHON cucTeMe
CUHMCIICHHS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE BBIMOJHATh apu(METHUYECKHE OMNepaluu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS,

YMEHHE BBIOJHITH MPEOOPA30BAHMS JIOTHUECKUX BBIPAKCHHMA, HCIIONB3YS 3aKOHBI aJIreOpBhI
JIOTUKH, yMEHHWE CTPOHWTH JIOTHYECKOE BBIPAKCHHWE B JU3BIOHKTUBHOW W KOHBIOHKTHBHOMN
HOpMaJbHBIX (pOopMax MO 3aJaHHOM TaOJIMLle WCTUHHOCTH, HCCIEN0BaTh O0O0JACTh HCTUHHOCTH
BBICKA3bIBAaHUS, COJIEPIKAIICTO MePEMEHHBIC, peliaTh HECIOKHBIC JIOTHICCKUE YPABHCHUS M CHCTEMBI
YPaBHEHUH;

MOHMMaHHe 0a30BBIX ANTOPUTMOB OOPaOOTKM YMCIOBOW M TEKCTOBOH HMHQOpMAaIuu (3amuch
qrcesl B TO3UIMOHHOMN cHCTEME CUMCIIEHUS, HAXO0KIEHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM JIMaMa30He,
00paboTKa MHOTOPA3PSAHBIX LETBIX YHCENl, aHAJTN3 CUMBOJIBHBIX
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CTPOK M JPYTUX), AITOPUTMOB MOMCKA U COPTUPOBKH, YMEHHUE ONPEAEIATh CIOKHOCTh U3Y4aeMbIX B
Kypce 0a30BbIX aJlTOPUTMOB (CYMMHPOBAaHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, epeOopHbIe
QJITOPUTMBI, JBOUYHBIN MMOMCK) U IPUBOAUTH MPUMEPHI HECKOJIbKUX AJTOPUTMOB PA3HOM CIIOKHOCTH
IUIs peLIeHns OJHOU 3a1a4H;

BJIaJICHHE YHUBEPCAIbHBIM S3bIKOM IPOrpaMMHUpPOBaHHs Bbicokoro yposus (Python, Java, C++,
C#), npencraBieHUsMH O 0a30BBIX THUIAX JAHHBIX U CTPYKTypax AAaHHBIX, YMEHHME HCIIOJIb30BaTh
OCHOBHBIE YIIPABJISAIOUINE KOHCTPYKLIHUH, YMEHUE OCYLIECTBIISITh aHAIN3 IPEUI0KEHHON MPOTrpaMMBbl:
OIIPENIeNIATh Pe3yabTaThl pabOTHl MPOrpamMMbl MPH 33JaHHBIX MCXOTHBIX JAAHHBIX, ONPEACIATH, MPU
KAKUX HCXOJHBIX JIaHHBIX BO3MOJKHO IIOJIy4EHHME YKa3aHHBIX pE3YyJIbTaTOB, BBIABIATH JAHHBIE,
KOTOpbIE MOTYT IPUBECTH K ommoke B pabote IIPOrpaMMBbl, dbopmynupoBath
IIPEIOKEHUS 110 YIYULIEHUIO IPOrPaMMHOI0 KOAa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TIOKYMEHTHI U IEMOHCTPALIMOHHBIE MAaTEPUATIBI C
UCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U OOJIaYHBIX CEPBUCOB;

YMEHHUE HCMOIb30BaTh JJIEKTPOHHBIC TAONWIBI JUIS aHajiu3a, MpeACTaBIeHUs U 00paboTKu
JaHHBIX (BKJIOYAsl BBIYUCIIEHUE CYMMBI, CPEIHEr0 apu(PMETUUECKOT0, HauOOIBIIET0 U HAMMEHbILIETO
3HAUEHUH, pellleHUEe YpaBHEHUH, BBIOOp ONTHMAIbHOIO PELICHHS, NOJ00p JUHUHU TPEHJa, pEelICHUE
3aJja4 IPOTHO3UPOBAHUA).

B mpouecce m3ydenus xkypca mHpoOpMaTHKH yriayOsieHHOro ypoBHs B 11 kiacce
00yJaromuMucs OyAyT JOCTUTHYTHI CIETYIOIINE TPEIMETHBIC Pe3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbl, JONYCKAaIOIIME OJHO3HAYHOE JEKOJIMPOBAHUE
cooOmieHnit  (MpeuKCHbIE KOZIBI), HCIOIB30BAaTh NPOCTEHIINE KOIBI, KOTOPHIE MO3BOJSIOT
OoOHapy>KUBaTh W HWCHPABIATh OIMMOKH TpU Tepegade MaHHBIX, CTPOUTH KO, O00eCIeYHBAIOIIHIMA
HaUMEHBIIYI0 BO3MOXKHYIO CPEIHION JJIMHY COOOIIEHUSI IPU U3BECTHOM YaCTOTE CUMBOJIOB, IIOSICHSITh
MPUHIUIBI paOOTHI MPOCTHIX AITOPUTMOB CKATHUS TaHHBIX;

YMEHHUE pelaTh ajJrOpUTMHUECKUE 3aa4H, CBSI3aHHbBIE C aHAITM30M IpadoB (3a7a4u MOCTPOCHHUS
ONTHMAJIBLHOTO MYTH MEXAY BEpIIMHAMM rpada, OnpeesieHnss KOJINYECTBA Pa3IUYHbIX MyTed Mexay
BEpLIMHAMU OPUEHTHPOBAHHOTO allMKJINYECKOTo rpada), yMEeHHEe UCIOIb30BATh JEPEBbs IPU aHAIIN3E
U TIOCTPOCHUHU KOJOB W JUIS IMPEJICTAaBICHHUS apU(PMETUUYECKUX BBIPAKEHHWH, NMpPU pPELICHUH 3a7ay
MIOUCKAa M COPTUPOBKM, YMEHUE CTPOMUTH JEPEBO WUIPhI MO 3aJlaHHOMY allTOPUTMY, pa3padaTbiBaTh U
00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMeHHue pa3zpalbaThlBaTh U pPEAINU30BBIBATH B BHUJE NPOrpaMM O0a30Bble aIrOPUTMBI, YMEHHE
HCIOJIb30BaTh B MpOrpamMMax JaHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OTpaHUMYEHUN Ha JIMAaNa3oH HX
BO3MOJKHBIX 3HAUEHHH, IPUMEHATH NP PEIICHUH 33/1a4 CTPYKTYphl JaHHBIX (CIHMCKH, CIIOBapH, CTEKH,
ouepeid, JIepeBbs), HCIOJIb30BaTh 0a30Bble ONEpAlMM CO CTPYKTYpaMHM JaHHBIX, NPUMEHATh
CTaHJapTHBIE U COOCTBEHHBbIE MOANPOTrpaMMbl Ul OOpaOOTKH YHUCIOBBIX JAHHBIX U CHMBOJBHBIX
CTPOK, HCII0JIb30BaTh MPH pa3paboTKe
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nporpaMM OMOJIMOTEKH MOANPOTrpamMM, 3HATh (PYHKIIMOHAIEHBIE BO3MOKHOCTH WHCTPYMEHTAIBHBIX
CpeACTB cpenbl pa3pabOTKH, YMEHHE HCIONb30BaTh CPEJACTBA OTJIAJKH TPOTpaMM B cpelne
IPOrpaMMHUPOBaHUsI, YMEHUE JIOKYMEHTHPOBATh MIPOTPAMMBbI;

YMEHHE CO3/1aBaTh BeO-CTPaHHIIBL;

BJI4JICHUE OCHOBHBIMH CBEICHHSMHU O 0a3aX JaHHBIX, MX CTPYKType, CPEICTBaX CO3JaHUs U
paboThl C HUMH, YMEHHE WCIIOJIb30BaTh TAOJIMYHBIC (pENSIMOHHBIC) 0a3bl JMaHHBIX (COCTaBIATH
3anmpockl B 0a3ax JIaHHBIX, BBIMOJHATH COPTHPOBKY M IOHMCK 3amucell B 0a3e JaHHBIX, HANOJHAThH
pa3paboTaHHyIO 0a3y TaHHBIX ) U CIIPABOYHBIC CUCTEMBI,

YMEHHUE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUYECKUE MOJCIH Uil aHalu3a OOBEKTOB H
MPOLIECCOB: (POPMYIHPOBATH LIETb MOJCIUPOBAHUS, BHIOIHITh aHAIHU3 PE3YJIbTATOB, MOJYYCHHBIX B
X0JIe MOJICIMPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJEIHM MOJCIUPYEMOMY OOBEKTY MIIHM IpOIECcCy,
IPE/ACTABISATh PE3YJbTAThl MOJCIMPOBAHUS B HATJISIIHOM BHJIC,

yMEHHE OpraHH30BbIBAThH JHYHOE nH(POPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIUYHBIX CPECTB U(PPOBBIX TEXHOJIOTHIA, TOHMMAaHHE BO3MOXKHOCTEH UPPOBBIX
CEpPBUCOB TOCYJAPCTBEHHBIX YCIYT, IUPPOBBIX 00pa30BATEIbHBIX CEPBUCOB;

MMOHUMAaHWE OCHOBHBIX IPHHIMUIOB pabOThl, BO3MOXXHOCTEH M OrPaHUYCHUS TPUMCHEHHUSI
TEXHOJIOTMH HMCKYCCTBEHHOTO MHTEIUICKTA B PA3IMYHBIX O0JACTIX, HAIMYUE MPEICTABICHUH O KPyre
pelaeMbpIX 3ajad MallMHHOTO OOy4YeHHs (pacro3HaBaHUs, KiIacCU(UKAIMK W TMPOTHO3UPOBAHMS)
HAJIMYKME TMPEACTABICHUH 00 WCMONIBb30BaHUM WH(POPMALMOHHBIX TEXHOJOTHH B Pa3IUYHBIX
npodeCCHOHANIBHBIX Chepax.
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10 KJIACC
HaumenoBanune
Ne Konuuectso OCHOBHBIE BUBI I€ATEILHOCTH
paszesioB U TEM [IporpamMmMHOe conepxaHue
/1 4acoB 00yYaromuxcst

yqe6Hor0 npeameTa

Pa3nen 1. lndposas rpamMmoTHOCTH

11

Komnerorep —
YHUBEPCAILHOE YCTPOHCTBO
00pabOTKH JTaHHBIX

TpeGoBanusi TEXHUKH O€30MACHOCTH U
THUTMEHBl MPH paboTe C KOMIbIOTEpaMU U
JIpyruMu KOMIIOHEHTaMHU 1udpoBoro
OKPYKECHHSI.

[TpunIMITBE paOOTHI KOMITEIOTEPOB

Y KOMITBIOTEPHBIX CHCTEM. APXHUTEKTYpa HoH
Heiimana. ABTOMaTH4€CKOE BBITTOJIHEHHE
IIPOrpaMMBbI IPOLECCOPOM.

OrniepaTuBHasi, MIOCTOSTHHAS

U ToNTOBpeMeHHas namsiTh. OOMEeH JaHHBIMU C
ITOMOUIBIO IIIUH.

KoHTposeps! BHEMHUX ycTpOUCTB. [Ipsamoit
JIOCTYH K MaMSITH.

OCHOBHBIE TEHACHITUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHUH.

[TapannenbHble BEIYUCICHUS.

AHanM3upOBaTh YCIOBHS HCIIOIH30BAHUS
KOMIIBIOTEPA U APYTUX JTOCTYIMHBIX
KOMIIOHEHTOB IIU(POBOTO OKPYKEHUS C TOUKU
3peHusi TpeOOBaHUMN TEXHUKU OE30MaCHOCTH U
TUTHUEHBI.

OnuceiBaTh COCTaBHBIC YACTU

U TIPUHIUIIBL pab0Thl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepru30BaTh KOMIBIOTEPHI PA3HBIX
MOKOJICHUH.

Uckats B cetn UnTEepHET HHPOpMaLIHIO 00
OTEUYECTBEHHBIX CIICIUATNCTAX, BHECITUX
BKJIJ] B pa3BUTHE

BEIUUCIIUTEILHON TEXHUKH.

[IpuBOIUTE IPUMEPHL,
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1 o
KypcueoM B COACPKaHUHU TEMATUYCCKOI'O INITaHUPOBAHUSA BEIACIACTCA MaTEpHall, KOTOPbIN HE ABJISICTCA 00s3aTeNbHBIM IIpY U3Yy4YCHUHU U HE BXOJIUT B
COACPIKAHUC HpOMe}ICYTO‘IHOﬁ HJIM UTOTOBOM aTTECTAI[UH 110 IpeaAMETYy.
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MHOronpouneccopHbIe CUCTEMBI.
CynepkoMIibloTepbl. PacnipeneneHnbie
BBIYHCIIUTEILHBIC CHCTEMBI M 00paboTKa
00JBIIMX TaHHBIX. MOOWIBHBIC ITU(DPOBBIE
YCTPOMCTBA U UX POJIb

B KOMMYHHKAIUsIX. BcTpoeHHbIe
KOMIIBIOTEPBl. MUKPOKOHTPOJIIEPHI.
PoGoTu3upoBanHbIe IPOU3BOJICTBA

MOATBEP K IAIOIINE TEHICHIIMH Pa3BUTHUSA
BBIYHCIIUTEIILHON TEXHUKHU.

[TosicHATH CYIIHOCTD MapajuIeIbHbBIX
BbIluKciieHui. [IpuBoauTE NpUMeEpHI 33184, 1715
peuIeHuss KOTOPbIX IPUMEHSIOTCS
CYIEPKOMIIBIOTEPHBIE TEXHOJIOTUU WUITU
TEXHOJIOTMH PaCIpPECIICHHbIX BBIUNCICHUN.
XapakTepu3oBaTh poOOTU3UPOBAHHBIE

POU3BOJICTBA, MOOHIIbHBIE IU(POBBIE
YCTPOMCTBA M UX POJIb B KOMMYHHUKAITHSIX

1.2

[Iporpammuoe obecrnieuenue

[TporpamMMHOe obecrieueHuEe KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. BBl IPOrpaMMHOIO
oOecrieyeHus U X Ha3HaueHne. OcoOeHHOCTH
MPOrPaMMHOTO O0ecTieueHUsI MOOUITBHBIX
ycrpoucts. [TapamiensHoe
MIPOrPaMMUPOBAHHUE.

CucreMHOe NporpaMMHOE 00€ecIiedeHHeE.
OrnepallnOHHBIE CUCTEMBI. Y TUJIHTBHI.
HpaiiBepsl ycTporcTB. MHCTAILIIALNA U
JIEUHCTAJUISIIUA IPOTrPAMMHOIO

o0ecrieuyeHusl.

@aiinoBble cucTemsl. [I[puHIKIIBI pa3MeEHUs U
UMeHOBaHWUs (aitioB

B JIofTOBpeMeHHON namsTu. [11a6oHbI

JUIST OTTMCAHUS TPy (haiyioB.

Paborats ¢ rpaduaeckum naTepdeiicom
onepaionHoi cucremsl (OC),
CTaH/IapTHBIMU U CIIY>KEOHBIMU
MPWIOKEHUAMH, (PalIOBBIMU MEHEIKEPAMHU.
CooTHOCUTH BUJIBI JIULIEH3U I

Ha KCII0JIb30BaHKUE TPOTrPAMMHOT0
o0ecreyeHns U MOPsJIOK €ro UCTIONb30BaHUS
U pacnpocTtpanenus. [IpuBoanTs npuMepsI
MIPONIPUETAPHOTO U CBOOOIHOTO
MIPOTPAMMHOTO 00€CTICUeHHSI,
MIpeIHa3HauYE€HHOT O

JUISL pEIlIeHUs] OJTHUX U TeX K€ 3ajau.
Ha3piBaTh OCHOBHBIE IPAaBOHAPYIICHUS,
MMEIOIINEe MECTO B 00JIaCTH

WCIOJIb30BAHUS TPOrPAMMHOTO
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3akoHogarenscTBO Poccuiickoit deneparuu B
00JacT MpOTrpaMMHOTO 00ECIICUCHHS.
JluueH3upoBaHUe MPOrPaMMHOTO 0OeCTICUeHUS
u uupoBbIX pecypcos. [IponpuerapHoe u
CBOOOTHOE IPOTpaMMHOE O0ECTIeUeHHE.
Kommepueckoe

1 HEKOMMEPUYECKOE UCII0Ib30BaHUE
MPOrPaMMHOT0 oOecrieueHust

U LIU(PPOBBIX PECYPCOB.

OTBETCTBEHHOCTD, yCTaHABIMBAcMasi
3akoHoAarenbcTBoM Poccuiickoit denepanuu 3a
HEIPaBOMEPHOE UCTOIb30BaHUE MMPOTPAMMHOIO

oOecrnieueHus U LU(PPOBBIX PECYPCOB

o0ecrieueHus, 1 OTBETCTBEHHOCTh 3a HUX,
PELYCMOTPEHHYIO 3aKOHOJATEIbCTBOM
P®. Ilpakmuueckue paﬁombtl:

1. Uncmannayus u oeuncmaniayust
npozcpamm

1.3.

KOMHLIOTepHBIe CCTH

[TpUHIUIIBI TOCTPOCHHUS 1 aTllapaTHBIE
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble npoTokoJbl. CeTh MIHTEpHET.
Anpecanus B cetu HTEpHeT.

[Tporoxonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenue IP-cetu Ha nmoacetu

C IOMOIIIBI0 Macok nozcereil. CereBoe
aaMUHUCTpUpoBaHue. [lonydyeHue TaHHbBIX O

CCTCBbLIX HaCTpOﬁKaX

[TosicHATH NPUHIUIIBI TOCTPOESHUS
KOMIIBIOTEPHBIX CETEH.

BrisiBnsTh oO111ee 1 pa3nnyus B
OpraHMU3aL1H JJOKAJIbHBIX

1 rI00aIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOANTE IPUMEPHI IPOTOKOJIOB CTEKA
TCP/IP ¢ onpeneneHHbIMU (YHKIHSIMU.
Hcnonb30BaTh MaCKu NOACETEN

11t pazouenust |P-cetn Ha mozaceTH.
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1 .
[IpennaraemMslii B mporpamMmMe no HHGOPMATHKE NIEPEYCHB MPAKTUICCKUX padoT SBISIETCS PEKOMEHAATEIIbHBIM, YYUTEIb JeTaeT BEIOOP IPOBEACHUS
MPAKTUYECKHUX padoT.
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koMmnbtorepa. I[IpoBepka Hamuuust CBS3M C
y3ioM cetd. OrmnpeneneHue  Mapuipyra
JIBUKECHMSI IAKETOB.

Bunel pestenbHOocTM B ceth  MHTepHeT.
Cepsucel HTepHETA.

['eonHpopMamoHHbIE CUCTEMBI.
['eonokanoHHbIE CEPBUCHI PEATILHOTO
BpeMEHHU (Harpumep, JTOKausi MOOUIIbHBIX
TeneQOHOB, ONpEENIEHUE 3arPyKEHHOCTH
ABTOMArucTpaseil), ”HTepPHET-TOPT OB,
OpoHHpOBaHNE OUIETOB U TOCTUHHUIL.
["ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U
yciyru. ColManbHble CETH — OpraHu3alus
KOJJIEKTUBHOTO B3aMMOJCHCTBUS U 0OMeHa
JTAHHBIMHU.

CereBoil ATHKET: TpaBuJia TOBEICHUS B
kubeprnpoctpancTse. [Ipodiema
MOJIJTMHHOCTH MOJIYyYeHHON HH(POpMaIUH.
OTKpBITHIE

00pa3oBaTeNbHbIE PECYPCHI

[IpumeHsITh MporpaMMHOE OOECTICUCHUE JIS
MPOBEPKHU PabOTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposarue

14

WNudopmarmonnas
6€30MacHOCTb

TexHOreHHbIe U SKOHOMUYECKHE YTPO3Bl,
CBSI3aHHBIE C HCIIOJIb30BAaHHEM
UH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TexHosoruii. O61ue npoodiemMbl

3aIUTHl HHPOPMAITIH
¥ UH(GOPMAIIMOHHOM 6e30MacHOCTH.

XapakTepu30BaTh CYIIHOCTb MTOHATUI
«uH(popMaIIOHHas: 6€30M1aCHOCTbY,
«3amuTa nHpopmany. GopmynupoBarb
OCHOBHBIE NpaBuia UHPOPMALIMOHHON
0€30MaCHOCTH.

AHanmM3upoBaTh 3aKOHOJATEIEHYIO
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CpencTBa 3amuTsl HHPOPMAIUH B
KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX

¥ aBTOMaTHU3UPOBAHHBIX
MH(POPMALIMOHHBIX CHCTEMAX.

[IpaBoBOE OOecmieueHue
WH(OPMAIIMOHHOM OE30TaCHOCTH.
[TpenorBparenne
HECAHKIIMOHMPOBAHHOIO 0CTYIA K
JUYHOW KOH(PHUACHITUATBHOM
uHpOpMaLKK, XpaHsIIencs

Ha [1ePCOHAIbHOM KOMIIbIOTEPE, MOOMIIBHBIX
YCTPOMCTBAX.

Bpenonocnoe nporpamMmmHoe
obecrieueHne U crocoObl OOPHOBI C

HUM. AHTUBUDPYCHBIE

nporpamMmMbl. Opranu3zanus JU4HOTO apXuBa
uHpopmanuu. PesepBHoe KOUpoBaHUE.
[TaponpHas 3amuTa apxusa.
Hudpoanue qanHbIX. CUMMETPUYHBIE U
HECUMMETpPUYHbIE U (PHI.

Iudpsr npoctoii 3amensl. [ndp
[e3aps.

[udp Bmxenepa.

Anroputm mudpoBanus RSA

6a3y, Kacaruryocs HHOOpMaITMOHHON
0€30MacHOCTH.

[IpumeHsTH cpeacTBa 3aUThl HH(OPMALIUU:

OpaHaMay3pbl, aHTUBUPYCHBIE IPOTPAMMBI,
IapOJIMPOBAHKE U ApXUBUPOBAHHUE,
muQpoBaHue.

IIpenotrBpaiars

HECAaHKLIMOHUPOBAHHBINA JOCTYH K

JMYHON KOH(UIEHIIMAIbHON

UHPOPMALINH, XpaHSIIEHCs

Ha [IEpCOHAJIbHOM KOMIIBIOTEPE, MOOUIIbHBIX
YCTPOMCTBAX.

Ilpakmuueckue pabomoi:

1. Aumueupycnore npoepammet.

2. LIugppoeanue danmnvix

Hroro no pazneny

24
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Paznen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU

2.1

[IpencraBnenue
uHpOpMAIN
B KOMITBIOTEPE

19

WNudopmanus, TaHHbIE U 3HAHUSL.
HudopManoHHble POLECCH

B IIPUPOJE, TEXHUKE U OOIIECTBE.
HenpepriBHbBIE U TUCKPETHBIE BEIUUNHBI U
curnaibsl. Heo0X0aMMOCTh JUCKpeTH3ANN
uH(popMalnu, NpeJHa3HAYEHHOM JU1s
XpaHEeHHs, Iepeiadn 1 00pabOTKU B

U (POBBIX CUCTEMAX.

JIBonuyHOe KOonMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHbIE KOAbI. JlekoaupoBanue
COOOIIEHUH, 3aMCAaHHBIX C [IOMOILBIO
HEpPaBHOMEPHBIX KOAOB. Y cnosue MaHo.
[TocTpoeHne 0THO3HAYHO AEKOIUPYEMBIX
KOJIOB C IOMOIIBIO iepeBa. EquHUIIbI
U3MEPEHUs KOJMYecTBa UH(OpMaIiu.
AnQaBUTHBINA MOJXO0/ K OLIEHKE KOJUYECTBA
UH(pOPMAIHH.

Cucremsl cuncienus. PassepHyTas 3anuch
LEJIBIX ¥ JPOOHBIX YnCel

B [IO3UIIMOHHON cucTeMe cuncienus. CBolicTBa
MO3UI[MOHHOM 3aIMCH YKCTIa: KOJIMYeCTBO U(p
B 3aIlUCH, IPU3HAK

JIEIIMMOCTH YMCJIa HA OCHOBAHHE

[TosicHATH CYIIHOCTD MOHATUI
«uH(DOpMALHSY, «TAHHBICY, «3HAHUS.
Pemars 3a1aun Ha u3MepeHue nHGopMaIu,
3aKJIIOUYCHHOM B TEKCTE, C ITO3UIIUHI
andaBUTHOTO MOIX0/1A

(B IpeaMnoI0KEeHUH O paBHON

BEPOSITHOCTH MOSIBJICHUS] CHMBOJIOB B
TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTh
JTUCKPETU3AINH TIPU XPaHEHUH, TIepeade u
00paboTKe JaHHBIX

C IOMOUIBIO KOMITBIOTEPOB.

[IpuBOIUTE MPUMEPHI PABHOMEPHBIX

Y HepaBHOMEPHBIX K0/10B. KogupoBaTs 1
JIEKOIUPOBATH COOOIICHMS

C UCIIOJIb30BAaHUEM PAaBHOMEPHBIX U
HEpPaBHOMEPHBIX KOJIOB.

Crpoutps  mnpepuKCHbIE  KOJBIL.
Knaccudumnuponats CHUCTEMBI
CUMCTICHUS.

BrInonHsATE cpaBHEHNE YUCEN, 3alTUCAHHBIX B
JIBOUYHOW, BOCBMEPUYHOMN U
LIECTHAAIATEPUUHON CUCTEMAX CUMCIICHUSI.

Ocy1ecTBISITh IEPEBOJ] YUCET MEXTY
JIBOMYHOM, BOCBMEPUYHOMN
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CUCTEMBI CUUCIIEHUS. AJITOPUTM IIEPEBOJA
LIEJIOT0 YKciia U3 P-UYHON CUCTEMBI CUUCTICHUS
B JIECSITUUHYIO0. AJITOPUTM EPEBOA KOHEYHOU
P-nuHoli ApoOU B NECATUUHYIO. AJITOPUTM
IEPEeBO/Ia LIEJI0r0 YHUCIA U3 JECATUYHON
CHCTEMBI cUUCiIeHus B P-uunyro.

[TepeBon KOHEUHOM fecITUYHOM ApoOu B P-
M4HY10. JIBOMYHas, BOCBMEpUYHAs U
HIECTHA[aTePUYHasl CUCTEMbI CUMCIICHHUS,
CBSI3b MEXY HUMH.

Apudmernueckue onepanun

B [TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHSL.
Tpouunas ypasrosewennas cucmema
cuucnenus. [{gouuHo-oecamudnas cucmema
CUUCTIeHUSL.

KomupoBanue  tekcroB.  KoaumpoBka
ASCII.  OpHoGaliTHBIE  KOAMPOBKH.
Cranmapt UNICODE.

Komuposka UTF-8. Onpenenenne
MH(OPMALIMOHHOTO 00beMa TEKCTOBBIX
COOOLIEHUI.

Koauposanue nzobpaxennii. OrieHka
MH(OPMaLIMOHHOTO 00BbeMa rpapuuecKux
JAHHBIX TPU 33/1aHHBIX pa3pelieHny 1
ri1yOuHEe KOIUPOBAHUS

OBCTA. HBGTOBBI@ MOACIIN. BCKTOPHOG

Y IIECTHAIIATCPUIHON CUCTEMAMH
CYMCIIEHHMS.

BBINOIHATE CI0KEHUE U BEIYUTAHUE YHCET,
3aIMCAHHBIX B JBOMYHOM, BOCBMEPUYHOU U
IIECTHAATCPUIHON CUCTEMAaX CUMCIICHHS.
OcCyIEeCTRIATh KOJUPOBAHUE TEKCTOBOM
HH(OPMALIMK C TIOMOIIBIO KOJUPOBOYHBIX
TaOJIHII.

Onpenenatb HHGOPMAITMOHHBIA 00bEM

TCKCTOBBIX COO6IJ.[€HI/II7I B Pa3HbIX KOAUPOBKAX.

Bbrauciiate pazmep BETOBOI NATUTPHI 1O
3HAYEHUI0 OMTOBOM ITYOHHBI 1IBETA.
OmnpenensaTh pa3Mepsl rpapuueckux hanioB
MIPH U3BECTHBIX PA3PEIICHUU U IITyOUHE
KOJMPOBAHUS IIBETA.

Boruncnsate nHGOpMaIMOHHBIN 00beM
ur(poBOI 3BYKO3aIUCH 110 YaCTOTE
JTUCKPETH3AINH, TITYOHMHE KOTUPOBAHUS U
BPEMEHH 3aIHUCH.

Ilpakmuueckue pabomol:

1. Juckpemuszayus epagpuueckoii
ungopmayuu.

2. [luckpemuszayus 36yK0601l

unghopmayuu
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koaupoBanue. @opmatsl rpaduyeckux ¢ainos.
TpexmepHas rpaduxka.

®paxranpHas rpaduka.

KonupoBanue 3Byka. OueHka
UH()OPMAIIMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX
IpY 3aJIaHHBIX YaCTOTE JUCKPETU3ANH U
pa3psAAHOCTH

KOJUPOBaHUs

2.2

OcHOBBI aNIreOpsI
JIOTHKU

14

Anre6pa noruku. [lonarue

BBICKa3bIBaHUS. BhICKa3bIBaTEeIILHBIC
dbopmbl (mpenukathl). KBaHTOPBI
CYIIIECTBOBAHUS M BCEOOIIIHOCTH.
Jlornueckue oneparuu. TabmuIlbl HICTUHHOCTH.
Jlornueckue Beipaskenus. Jlornueckue
TOKIECTBA.

Jloka3aTenbCTBO JIOTHUECKUX TOKIECTB C
MOMOIIBIO TaOJIHIl UCTHHHOCTH.
Jlormueckue onepariy 1 onepaiu Hal
MHOKECTBaMHU.

3aKoHbI anreOpbl JOTHUKU. DKBUBAJICHTHBIC
peoOpa3oBaHus TOTHUYECKUX BHIPAKCHHIHA.

Jlornueckue ypaBHEHUs U CUCTEMBI yPaBHEHUI.

Jlornueckue byHKIIHIN. 3aBUCUMOCTh
KOJIMYECTBA  BO3MOXHBIX  JIOTHYECKHX
(GyHKIHUI OT KOJIMYECTBA apTyMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX

[IpuBOUTE IPUMEPHI 3JIEMEHTAPHBIX U
COCTaBHBIX BbICKA3bIBaHUH.

Paznuyarh BhICKa3bIBaHUS U MPETUKATHI.
YcTaHaBnMBaTh CBS3b MEXKY aIre0poit JIOTuKu
Y TEOpPUEN MHOMKECTB.

BbruucisaTh 3HaU€HUS JIOTUYECKUX BBIPAXKEHUN
C JIOTUYECKUMHU ONEPALMSIMU KOHBIOHKIIUH,
TU3BIOHKIINYA, THBEPCHH, HMIUTHKAIIAH,
SKBUBAJICHLIUU.

[IpoBoaNTH aHANIN3 TAOIHI] HCTUHHOCTH.
CtpouTth TaOIUIIBI ICTUHHOCTH JIOTUYECKHUX
BBIPAKCHUI.

OcCymecTBISITh SKBUBAJICHTHBIE
peoOpa3oBaHus JJOTUIECKUX

BBIPAYKEHUH C UCTIOJIb30BaHUEM 3aKOHOB
anreOpbl TOTUKU.

Ocy1ecTBIATh NOCTPOCHNE

JIOTHYECKOT0 BBIPAKEHUS C JAHHOM
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byHKIHA.

Kanonunueckue popMbl JTIOrH4ECKUX
BeIpaxkeHUH. COBEpILEHHbIE IN3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (JOPMBI,
AJITOPUTMBI UX OCTPOEHHUS 110 TabJIuLe
UCTUHHOCTU. Jlornyeckue 3J1eMEeHThI B COCTaBEe
kommnbrotrepa. Tpurrep. Cymmarop.
Mmuoropaspsiasslii cymmarop. Iloctpoenue
CX€M Ha JIOTHYECKUX IEMEHTAX I10 3alaHHOMY
JIOTHYECKOMY BBIPaXKEHHUIO. 3aIIUCh
JIOTMYECKOr0 BBIPAXKEHUS 110 JJOTHYECKOH cXeMe

TaOJIMIIel HCTUHHOCTH U €r0 YIPOIICHHUE.
Pemiate npoctele Tornyeckue ypaBHeHUs U
CHCTEMbl ypaBHEHUH. XapaKTepu30oBaTh
JIOTMYECKHUE IEMEHThI KOMITBIOTEPA.
[TosicHATH yCTPOMCTBO CyMMaTopa u

TpUITEpA.

3anuchIBaTh JIOTHYECKOE BBIPAYKEHHE 10
JIOTUYECKOH CXEME.

CTpouTh CXeMbl Ha JIOTHYECKUX 3JIEMEHTaX 110
3aJaHHOMY JIOTHYECKOMY BBIPQKEHHIO.

Ilpakmuueckue pabomoi:
1. Ilocmpoenue u ananuz maodauy

UCMUHHOCIU 8 MAOTUYHOM npoyeccope

2.3

Kommbrotepnas apudmernxa

[IpencraBnenue HENbIX YUCEN B IAMATH
KoMIiboTepa. OrpaHUYeHHOCTh IUana3oHa
YHCEJI TPU OTPAHUYEHUN KOJIMYECTBA Pa3psI0B.
[Tepenonuenue pa3psaaHon ceTku. be3zHakoBbie
Y 3HAKOBBIC JIaHHBIE. 3HAKOBBINA OUT.
JIBOMYHBIN JOTOJTHUTENIBHBIN KOJT
OTPULATEIbHBIX YUCEN.

[To6uTOBBIC TOTHUECKHUE ONIEPAITUH.
Jlornueckuii, apudmeTnyeckuit

U nukinueckuit casuru. llugppoBanue

[TonydaTs BHyTpEHHEE TPEICTABICHUE LETBIX
Y BEUIECTBEHHBIX YHCET

B MIaMATH KOMIIBIOTEPA; ONPEIETSATh

110 BHYTPEHHEMY KOJly 3HAaUEHHUE YncIa.
XapakTepu3oBaTh 0€33HAKOBBIC U
3HAKOBBIE TAHHBIE.

[TosicHATH MOPSIOK BHITIOTHEHUS
apuMeTUUECKUX OTepaIyii C EIBIMU U
BEIIECTBEHHBIMH YHCIIAMU

B IIPOLIECCOPE.

[IpumeHsTh MOOUTOBBIE TIOTHUECKUE
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C MMOMOIIIBIO TOOUTOBOM OTIEpaIuy
wackmoyaromee NJIN».

[IpencTaBneHne BeeCTBEHHBIX YHCEIT

B [IaMSTH KOMITbIOTEpa. 3Havamas 4acTb U
HOpPSIIOK yKcia. Juana3on 3HaueHUi
BEIIEeCTBEHHBIX 4yncen. [Ipobaembl XxpaneHus
BCIICCTBCHHBIX YHCECJII, CBA3aHHBIC C
OTpaHMYCHUEM KOJIMYECTBA PA3PSIOB.
BrimonHenue onepanuii

C BEUICCTBCHHBIMHU YHUCJIaMU,

HaKOIUJIEHHE OIIMOOK IIPpU BBIYUCIICHUAX

OIepaLuy.
XapakTepu3oBaTh IPEICTABICHUE U
XpaHEeHHE B aMsITH KOMIIbIOTEpa
BEIIECTBEHHbBIX YHCEIL.

[TosicHATH NPUYMHBI HAKOIUICHUS OIIKUOOK MpU
BBIUMCIICHUSIX

C BEILIECTBEHHBIMHU YHCIIAMHU.

Ilpakmuueckue pabomol:

1. U3yuenue nopazpsaoHo20 MawuHHo20

npedcmaGJzeHuﬂ UejblX U 6€UeCniBEeHHbIX YUcCeil

Hroro mo pazueny 40

Paznen 3. AiropuT™Mbl 4 NPOrpaMMHpPOBAHUE

3.1 | Benenne 16
B IIPOTPaMMHPOBAHKE

Omnpenenenne BO3MOXHBIX Pe3yIbTaTOB Pa0OThI
IIPOCTEUIINX AITOPUTMOB YIIPaBJICHUS
UCTIOTHUTENSIMU

N BBIYUCIIMTCIBHBIX aJITOPUTMOB.
OHpCI[CJ'ICHI/Ie HNCXOJHBIX JAaHHBIX, IIPpU
KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil
pe3yibTar.

Drarbl penieHus 3a/1a4 Ha KOMIBIOTEpeE.
HHCcTpyMEeHTATBHBIE CPEJICTBA: TPAHCIIATOP,
OTIIAUUK,

npodunuposumk. Komnmsmus u
HHTEpIIpETALNS IIPOrPaMM.

BuptyansHbie MaIlIMHBL

WNuTterpupoBanHas cpena pa3paboTKy.

BoIsicHATE pe3yabTaT paboThl arOpUT™Ma A5
HCIIOJTHUTEIIS

IIPY 33JIaHHBIX UCXOJHBIX TAHHBIX, OIIPEACIIATh
BO3MOJKHBIE UCXO/IHBIE TaHHBIE JJI1 N3BECTHOTO
pe3yabTaTa. [IpuBoUTE IpUMEPHI aJITOPUTMOB,
COJIep KAIIMX MTOCIIEI0BATEIbHbIE, BETBALIUECS
Y IMKJINYECKUE CTPYKTYPHI.

AHanu3upoBaTh HUKINYECKUE aJITOPUTMBI JUIS
HCIIOJIHUTEIS.

BoiaensaTs Tamnsl pelenns 3a1a4n Ha
KOMIIBIOTEPE.

[TosICHATH CYIIHOCTB BBIJIETICHHBIX

JTaIoB.
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Merto/bl OTJIaIKK ITPOTPaMM.
Hcnonb3oBaHne TPACCUPOBOUYHBIX
tabymi. OTIIaOYHBIA BHIBOI.

[TomaroBoe  BBIOJHEHUE  MPOTPAMMBI.
Toukn ocranoBa. IIpocMoTp 3HaueHui
IIEPEMEHHBIX.

A3k porpammupoBanus (Python, Java, C++,
C#). Tunsl JaHHBIX: IEIOYUCIICHHEIE,
BEIIIECTBECHHbIE, CUMBOJIbHbIE, TOTHYECKHE.
BetBnenus. Cinoxusle ycioBus. LIukibl
ycnoBueM. L{uKIIbl o nepeMeHHo.
B3anMo3ameHseMOoCTh pa3IUYHbIX BUI0B
uKiI0B. MiHBapuaHT nukia. CoctaBiieHue
IIUKJIa C UCIIOJIb30BAHUEM 3apaHee
OTIpeIelIEeHHOT0 HHBApUAHTA [IUKIIA.
JloKkyMeHTHupOBaHHE TPOTPaMM.
Hcnonb30BaHne KOMMEHTAPHEB.
[ToaroToBka onucaHus NPOrpaMMBbl U
WHCTPYKIIUH JIJIS TTOJTE30BATEIIS.
AnropuT™Mbl 00pabOTKH HATYPAJTBbHBIX
YHCeJI, 3aITMCAaHHBIX B TIO3UIIMOHHBIX
CUCTEMax CUMCJICHHs: pa30ueHue 3aucu
Yrciia Ha OTAeTbHbIE H(PHI, HAXOXKICHUE
CYMMBI U TIPOHU3BEICHUS

u@p, HaX0XkK/IeHNE MaKCUMAJIbHOM

OTtnakuBaTh POrpaMMBbl C TOMOULIBIO
TPaCcCUPOBOYHBIX TaOJIHUIL

U C HCIOJIb30BaHHEM BO3MOXXHOCTEH
OTJIATYMKA CPEbI TPOrPAMMHUPOBAHHSI.
CocCTaBIIsATh JOKyMCHTALIUIO Ha
nporpammy.

Pa3pabatbiBaTh U peaan30BbIBATh HA
SI3bIKE TIPOrPAMMHPOBAHUSI

AIIrOPUTMBI 00PAOOTKH LIENBIX YHCET, B TOM
YHCIIE TTIEPeOOPHBIC ANTOPUTMBI.
PazpabaTsiBaTh IpOrpaMMbI

17151 00paOOTKHU AaHHBIX, XPAHSIIUXCS B
TEKCTOBBIX (haiiax.

Ilpakmuueckue padomot:

1. Buioenenue u obpabomra yugp yenozo
YUCIA 8 PASTUYHBIX CUCEMAX CHUCTIeHUS C
UCNONb308AHUEM ONEPAYULL YEeTOYUCTEHHO
apughmemuxu.

2. Pewenue 3a0ay memooom nepebopa.

3. O6pabomka danmnwix, Xpansauwuxcs 6
Gaiinax
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(MHHUMATBHOMN) T (PHL.

HaxosxaeHne Bcex mpOCThIX Yhcell

B 33JJaHHOM Juana3one. [Ipeacrasienue yucna B
BUzie HA0Opa MPOCTHIX COMHOXKHUTEIEH.
AATOpUTM OBICTPOTO BO3BEJICHUS B CTETICHb.
O06paboTka JaHHBIX, XPAHALINXCS B

¢aiinax. TekcTOBbIE U IBOUYHBIE

¢aiinbl. DailnoBble IEpeMEHHbIE

(aitnoBsie ykazaTenu). UteHue

u3 Qaiina. 3anuce B aiin

3.2

BcnomorarenpHbie
AITOPUTMBI

Pa3zbuenue 3anaun Ha noj3aauu.
[ToanporpaMMel (TIponeypbl

u pynkuun). Pexypcus. PexypcuBHble 00bEKTHI
(ppakransl). PekypcuBHbIe pouie1ypsl U
(GyHKIHIH.

Hcnonp30BaHue cTEKA U1 OpraHu3alun
PEKYPCUBHBIX BBI30BOB.

Hcnonb30BaHne CTaHIApTHON
OUOINOTEKH A3bIKa TPOTPAMMHUPOBAHUSL.
[ToaxaroueHue OUOIMOTEK MOANPOrPaMM
CTOPOHHHUX

pou3BoaUTENEeH. MOLYIBHBIN IPUHIUIT
MOCTPOEHHUS ITPOTrPAMM

Paz0uBaTh 3a1auy Ha MOJ3aAa4H.
OdopMIIATh TIOTUYECKH 1IETTOCTHBIE HITH
HOBTOpstoLIECs (parMEeHThl IPOrPaMMBbI B
BUJE noamnporpamm. [1oscHATE CylHOCTH
PEKYPCUBHOTO aJITOPUTMA.

HaxoauTs pekypcuBHbIE 00BEKTHI B
OKpY’KaloIlleM MHpe.

Onpenensitb pe3yapTaT padoThl IPOCTOTO
peKypcuBHOTO anroputMma. Mcmnonb3oBarhb
CTaHJapTHbIE OUOIMOTEKN OITPOrpaMM
A3bIKa MPOTPAMMUPOBAHMUSI, OMOINOTEKH
CTOPOHHHUX NPOU3BOAUTEIEH.

[IpuMeHATh MOAYIBHBIN TPUHLIMIT

pH pa3zpaboTKe Mporpamm.

36



denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOJaeHHBIH YpOBEHb)

Ilpaxkmuueckue padomui:

1. Ucnonvsoeanue noonpoepamm
CMAaHOapmMHOU OUOIUOMEKU A3bIKA
NPOCPaAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. Pexypcuenvie noonpozpammoL.

4. Mooynvuwiti npunyun nocmpoenus
npoepamm

3.3

YucneHable METObI

Yucnennsie MeToabl. TouHOE

U IpUOIMIKEHHOE pellieHus 3a1a4n. YucneHHble
METO/Ibl pEIlIEHUs] YPaBHEHUI: METO] iepedopa,
METO/]I IOJIOBUHHOTO AesieHus. [TpulmkenHoe
BBIUMCJIEHHUE JUIUH KPUBBIX.

Brruucnenue miomaneit puryp

C TOMOIIBIO YHUCIEHHBIX METOOB

(MeTon  NPSAMOYTOJBHUKOB,  METOJ]
Tpamnenuii). [louck makcumyma

(MMHMMYMa) QYHKIIMH OTHOM NepeMeHHON
METOJIOM IOJIOBUHHOT'O AEJICHUS

[osicHATH MPUHIMITEI PA0OTHI YHCICHHBIX
METOIOB, PA3HUILYy MEKIY TOUHBIM U
MPUOIMKEHHBIM PEIICHUIMHU
BBIYMCIIUTEIbHBIX 33/ay.

PazpabaTbiBaTh 1 OTJIAXKUBATh
MIPOrpaMMbl, PeaTH3yOLUe YUCICHHbIE
METO/IbI peIIeHUs] YpaBHEHUH,
pUOINKEHHOE BBIUUCIICHUE JUTUH
KPHUBBIX

W TUI0Maei puryp, MoucK MakCuMyma
(MMHUMYMA) QYHKIIUHM OTHOM MEepEeMEHHOH.
Ilpaxkmuueckue padomut:

1. Yucnennoe pewenue ypasnenuii.

2. Ipubnusicenroe ebluucienue Onun
Kpuswix u niowjaoetl gueyp.

3. Iouck maxkcumyma (MuHuMyMa)
@yukyuu
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3.4 | Anroput™mbl 00paboTKH 5 O0paboTKa CUMBOJIBHBIX TaHHBIX. Hcnonb30BaTh BCTPOCHHBIC PYHKIIMH SI3BIKA
CHMBOJIBHBIX JTaHHBIX Berpoennbie pyHKINU sS3bIKA IPOTPaMMHUPOBaHUS
MPOrPaMMHUPOBAHUS JIIsl 00paOOTKH TUTst 00paOOTKH CHUMBOJIBHBIX
CUMBOJIBHBIX CTPOK. AJITOPUTMBI CTPOK.
00pabOTKKU CUMBOJIBHBIX CTPOK: MOACYET Pa3pabaTbiBaTh 1 OTIIQXKUBATH
KOJINYECTBA MOSBICHUI [IPOrpaMMbl, PeaTH3yIOIIIe TUIIOBEIC
CHUMBOJIa B CTPOKE, pa30OMEHHE CTPOKHU HA QITOPUTMBI 00paOOTKH CUMBOJIBHBIX
CJIOBA IO MPOOEILHBIM CUMBOJIAM, TIOUCK JTaHHBIX H
MOJICTPOKH BHYTPH JTAHHON CTPOKH, 3aMEHA a BBIOPaHHOM SI3bIKE
HalJICHHOH MOACTPOKHU Ha JPYTYIO CTPOKY. POTrpaMMUPOBAHUSI.
[eHeparus Bcex CIIOB B HEKOTOpoM ajidasure, | IIpeoOpa3oBbiBaTh uncna B
YIIOBJICTBOPSIOIIMX 3a/IaHHBIM OTPAaHUYCHUSIM. | CHMBOJIBHYIO CTPOKY
[TpeoOpa3oBaHue YMCIIa B CHMBOJIBHYIO U 00paTHo.
CTPOKY U 00paTHO Ilpakmuueckue pabomoi:
1. IHocumsonvuas o6pabomxa cmpox.
2. Obpabomka cmpok
C UCNONIb30BAHUEM PYHKYUL CMAHOAPMHOU
OubIUOMEKU A3LIKA NPOSPAMMUPOBAHUSL.
3. I'enepayus écex cnos,
VOOBIEMBOPAIOUWUX 3AOAHHOMY YCIOBUIO
3.5 | AnroputmMel 00pabOTKH 10 MaccuBsbl U IOCTIEI0BATEILHOCTH YUCEIL. [TpuBOIUTE IPUMEPHI OTHOMEPHBIX U
MacCHBOB Brrancienre 0000IeHHBIX XapaKTePUCTHK JIBYMEPHBIX MaCCHBOB.

3JIEMEHTOB MAacCHBA WJIM YHCIOBOMN
MOCJIEI0BATEIbHOCTH
(CyMMBL, TPOU3BECHMUS, CPEAHETO

[IpuBoaUTE IpUMeEpPHI 33724 U3
MOBCEIHEBHOM JKU3HU,
MPEIOIararmnX UCIOJIb30BaHIE
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apuQMETHIECKOTO, MUHIMAIILHOTO H
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, Y/IOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBUIO). JIMHEHHBII ouck
3aJJaHHOTO 3HAYEHHsI B MAaCCHBE.
CopTupoBKa 0IHOMEPHOTO MacCHBa.
[TpocThie METOABI COPTUPOBKH

(MeToJ My3bIpbKa, METO/I BHIOOPA, COPTUPOBKA
BCTaBKaMH).

CoptupoBka ciusiHueM. beicTpas
COPTHPOBKA MacCHBa (ITOPUTM
Quickcort).

JIBOMYHBIN IOUCK B OTCOPTUPOBAHHOM MAacCCHBE.

JIByMepHbIE MacCUBbI (MaTpUILIbl). AJITOPUTMbI
00paboOTKM IBYMEPHBIX MaCCHBOB: 3aII0JIHEHUE
JBYyMEPHOI'0 YUCIIOBOI'O MacCUBa 10 33JaHHBIM
IpaBUJIaM, TIOUCK 3JIEMEHTA

B IBYMEPHOM MAacCHBE,

BBIUHCJIEHHE MAKCUMyMa

(MMHMMYMa) U CyMMBI 3JIEMEHTOB IBYMEPHOTO
MacCHBa, IEpPECTaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOTO

MaccHuBa

MacCHBOB.
Pa3pabaTeiBaTh U OTIQKUBATH TPOTPAMMBEI,
peaTU3YIONTUE TUIIOBBIE AITOPUTMBI
00pabOTKH OJJTHOMEPHBIX

Y IBYMEPHBIX MACCUBOB, HA BEIOPAHHOM SI3BIKE
IPOrPaMMHUPOBAHUS.

Paspabamvieamv npocpammol

OJ151 peutenusi nPOCMulX 3a0a4 AHATU3A OAHHBIX.
Ilpakmuueckue pabomot:

1. 3anoanenue maccusa.

2. Buiuucnenue 0606uennbix
Xapaxkmepucmuk Maccusa (YUciosou
NnoCc1e008ameNbHOCHIU).

3. Iouck MUHUMANLHO20 (MAKCUMATLHOZ0)
INEMEHMA 8 HUCOBOM MACCUBE.

4. Jlunetinviii nouck 3a0anHo2o

3HAYeHUsl 8 MACCUBeE.

5. IIpocmuie memoovl copmuposku
maccusa.

6. Bvicmpas copmuposxa maccusa.

1. Jsouunuiii nouck.

8. O6pabomxa mampuy.

9. Ananusz oanmwix

Hroro no pazneny
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Pa3nen 4. UnopManmoHHbIE TEXHOJTOTHH

4.1 | O6paboTka TEKCTOBBIX 6 TekcToBbIl mTponeccop. PenaktupoBanue u Pa3pabaTpiBaTh CTPYKTYpY TOKYMEHTA.
JIOKYMEHTOB dbopmatupoBanue. [IpoBepka opdorpaduu u Hcnonb3oBath cpencTBa aBTOMaTH3ALUU IPU

rpaMMaTHKHU. CO3/JaHUU JOKYMEHTA.
CpencTBa ovcka u aBTO3aMEHbI B [TpumeHsITh MpaBUIa TUTHPOBAHUS
TEKCTOBOM IIPOLIECCOpE. UCTOYHUKOB U 0(hOpMIICHUS
Hcnonw3oBanue ctuiieil. CTpyKTypupOBaHHbIE | OMOIMOrpauuecKux CChUIOK.
TEKCTOBbBIC NOKyMeHTbI. CHOCKH, orjiaBicHue. | I[IpuHMMaTh yuacTue B KOJICKTUBHOW paboTe
KonnektuBHas pabota ¢ TOKyMEHTaMHU. Ha/l TOKyMEHTOM.
HNHcTpyMeHTHI pelieH3UpPOBAHUS BBImosHsATE HA0OP U IPOCTYIO BEPCTKY
B TEKCTOBBIX Mporieccopax. Obmaunble cepBuchl.| MATEMATHICCKUX TEKCTOB.
Henoas nepenucka. Pedepar. [IpaBuna Ilpaxkmuueckue pabomoi:
UTUPOBAHUS UICTOYHUKOB U O(OPMIICHUS 1. Bepcmxa ooxymenmos
oubnmorpaduueckux ccpuiok. OdopmieHue c Mamemamudeckumu hopmynamu.
CIIMCKa 2. MHozocmpanuunsie 0OKyMeHmbl.
nureparypbl. Cmanoapmol OubIUOPAPUHECKUX | 3 KomnekmueHas paboma c
onucanuti. 3HaAKOMCTBO C KOMITBIOTEPHOI doKyMenmamu
BEpPCTKOM TeKcTa. TeXHUYECKHEe CpeIcTBa BBOJA
TekcTa. Criennanu3upoBaHHbIE CPEACTBA
pEeIaKTHUPOBAHUS MAaTEMAaTUUYECKUX
TEKCTOB

4.2 | AHanm3 JaHHBIX 8 AHanu3 nanHbiX. OCHOBHBIE 337]a4U aHATTN3a [IpuBOIUTE TPUMEPHI 33124 aHATTN3a TAHHBIX.
JTAHHBIX: TPOTHO3UPOBAHKE, KITacCH(pUKAIIHS, [TosicHATh Ha IpUMEpax
KJIaCTepU3aIlys, MOCJIEZI0BATEILHOCTD PEIICHUS 3a/1a4
AHAJIN3 OTKJIOHEHUH.
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[TocnenoBaTenbHOCTh PEIICHUS 3a1a4
aHaJM3a TaHHBIX: COOP MEePBUYHBIX JTAHHBIX,
OUYHMCTKA U OILIEHKA KaueCTBa JIaHHBIX, BEIOOD
W/WJIH TIOCTPOCHHUE MOJICTIH, MPEoOpa30BaHKE
JAHHBIX, BU3yaN3aIus JaHHbBIX,
UHTEpIpeTanus pe3yapratoB. [IporpaMmmubie
CpEeICTBA M UHTEPHET-CEPBUCHI AJIS
00paboTKHn

Y TIPEJICTABJICHUS IaHHBIX. BoJIbIITe TaHHBIC.
MammHHOE 00ydeHHE.

Hnmennexmyanvuulii ananuz 0anuvix. AHaIN3
JAHHBIX C MIOMOIILIO AIEKTPOHHBIX TAOJIHII.
Beruncnenne cyMMsl, CpETHETO
apuQMEeTHIECKOTO, HANOOJIBIIIETO
(HaMMEHBIIIET0) 3HAYCHHUS JHara3oHa.
Brruncnenue

Kod(UIIMEeHTa KOPPENALIUU IBYX PSII0B
naHHbIX. [locTpoeHune cTon0vaThIX,
JTUHENYaThIX U KPYTOBBIX JHArPaMM.
[Toctpoenue rpadpukos pynkuuit. [Tondop
JTUHUH TPEHJa, pelIeHHe 3a1a4
MIPOTHO3UPOBAHHS.

HucneHHoe penieHue ypaBHEHUH ¢
MOMOIIIBIO TT0100pa mapaMeTpa.

OHTI/IMI/ISaI_II/I}I KaK MOMCK HAWJIYYIICTO PCHICHUSA

B 33/IaHHBIX YCJIOBUSIX.
LleneBas pyHKIMSA, OTpaHHUYCHHUS.

aHaIn3a JaHHbBIX.

Pemrate nmpocThie 3a7auu aHaNM3a JaHHBIX

C TIOMOIIIBFO MIEKTPOHHBIX TAOIUII.
Hcnonp30BaTh COPTUPOBKY U (DMIIBTPEI.
Hcnonp30Bath cpeacTBa A€I0BOM rpaduKu s
HArJIAJHOTO

MIPEACTaBICHHS JaHHBIX.

PemaTe mpocTeie pacyeTHBIE U
ONITHMU3AIIMOHHBIE 3a]Ja4H C

MTOMOIIIBIO 3JIEKTPOHHBIX TAOJIHI.
Ilpakmuueckue pabomo:

1. Ananuz oannvix ¢ nomowwio
9/1eKMPOHHBIX MAOIUY.

2. Haznsonoe npedcmaenenue pesyibmamos
cmamucmuyeckol 06pabomku OaHHbIX 8 8ude
ouazpamm cpeocmsamu peoaKxmopa
9/IEeKMPOHHBIX MAOIUY.

3. Ioobop nunuu mpenoa,

NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasienuti c
nomowbio noobopa napamempa.

5. Pewenue 3a0au onmumusayuu

¢ NOMOWbIO 2NIEKMPOHHBIX MAOIUY
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JlokanbHbIe ¥ TTI00aTHHBI MUHUMYMBI 11€JIEBOI
¢byukun. Pemenue 3a1ay ONTUMU3ALNN C
IIOMOILBIO

AIIEKTPOHHBIX TAOIHI]

Hroro no pazneny 14
PeszepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IO [TPOTPAMME
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11 KJIACC
HaumenoBanue
Ne Konuuectso TIpOIPAMMEOE CONEPIKAHHE OCHOBHEIE BUIBI A€ITEIILHOCTH
/o pasnicoB U TEM 4acoB 00y4aroIuxcs
y4eOHOT0 mpeameTa
Pa3nen 1. Teopernueckue ocHOBbI HHGOPMATHKHA
1.1 | Uudopmanus 10 Teopernueckne MoaXo/IbI K OLECHKE KOJIUYECTBA | XapaKTepH30BaTh PA3IMUHbIE
¥ TH(QOPMAaIIMOHHBIE HH(pOpMALHHL. TEOPETUYECKUE IMOAXObI K OLICHKE KOJIUYECTBA
IIPOLIECCHI 3akoH AJJUTUBHOCTHU I/IH(I)OpMaI_[I/II/I. I/IH(i)OpMaI_[I/II/I.

®opmyna Xaptiau. Madopmarus

U BepoATHOCTh. Popmyina [llenHoHa.
AJroputMbl cxatus AaHHbIX. AnroputMm RLE.
Anroputm Xaddmana. Anroputm LZW.
AJITOPUTMBI CHKATUSI TaHHBIX

C MOTepsAMH. Y MEHbILIICHUE TTTyOHHbI
KoAupoBaHus 11BeTa. OCHOBHBIE HIEU
anroputmoB cxarust JPEG, MP3.
CxopocTb niepesjau JaHHbIX.

3aBUCHMOCTb BPEMEHHU IIepeaun

OT UH(OPMAITMOHHOTO 00bEMa TAHHBIX U
XapaKTEepUCTUK KaHala CBS3H.

[Tpu4yrHBI BOSHUKHOBEHHSI OIIMOOK TIPH
nepenade qaHHbIX. Kopl, mo3sosstomue
0OHapy>KUBaTh

Y UCTIPABIIATH OMIMOKH, BOSHUKAIOIIHE MTPH
nepeaaue gJaHHbIX. Paccrosinne XsMMHUHTa.
Konuposanue

¢ moBTopeHueM o6utoB. Kompl

OnuceIBaTh U3y4yaeMble aITOPUTMBI CKATUSA
JAHHBIX, CPABHUBATH PE3YJIbTATHI UX PAOOTHI.
Pemiats 3a1auu Ha onpeieieHue BpeMeH!
Mepeaun JaHHBIX 110 KaHaTy CBSA3H C
M3BECTHBIMU XapAKTEPUCTUKAMHU.

[TosICHATH IPUHIIUITBI OOHAPYKEHUS

Y UCIIPaBJICHUS OIIHOOK MPH Mepeiaye JaHHBIX
C IMTOMOUIBIO TOMEXOYCTOMYHBBIX KOJOB.
ITosicHATEL 3HAUECHWE TTOHATHH

«CHCTEMAy, «IOACUCTEMA,

«CUCTEMHBIN 3 exT,

«yTpaBJICHUEY; 3HAUYEHNE OOPATHON CBSI3U IS
JIOCTUKEHUS LIETTU YIIPABJICHHUS.
Ilpakmuueckue pabomot.

1. Corcamue oannvix ¢ nomowpio aneopumma
RLE.
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X3MMHUHTA.

Cuctembl. KOMIIOHEHTBI CHCTEMBI U UX
B3ammoyeiicteue.  Cuctemunlii 3 dexr.
VYmpasneHnue kak HHGOPMAITMOHHBIN
npouecc. ObpaTHas CBS3b

2. Corcamue 0annbiX ¢ NOMOWbIO
aneopumma Xappmana.

3. Coicamue dannwix ¢ nomepsamu
(anecopummur JPEG, MP3).

4. Iomexoycmotiuusvie kKoObl

1.2

MoaenupoBanue

Mogenu u moaenupoBanue. Llens
MOJICIIUPOBAHUA. AJIEKBATHOCTH MOJICTTH
MOJIETTUPYEMOMY OOBEKTY WIIH MpOIlecCy,
1eIu MoieniupoBanust. GopManuzanus
MIPHUKIIATHBIX 33]1a4.

[IpencraBienue pe3yabTaToB

MOJICJIUPOBAHUS B BUJE, YTOOHOM JIJIs
BOCTIPUATHUS YEIIOBEKOM.

['padmyeckoe npeacTaBieHUE JaHHBIX (CXEMBI,
Ta0JIULIBI, TPAQUKH).

I'padbi. OcHoBHBIE IOHATHS. Buet rpados.
Ornucanne rpadoB C TOMOIIBIO MATPHIL
CMEKHOCTH, BECOBBIX MaTpPHII, CTICKOB
CMEXHOCTH. PellieHne anropuTMuuecKkux 3ajaad,
CBSI3aHHBIX

¢ aHaJIM30M rpadoB (MOCTpOCHUE
ONTUMATFHOTO MTYTH MEX Y BepIInHaMU Tpada,
oTpeieTIeHNEe KOJIMYEeCTBA PAa3IMUHbIX ITyTeH
MEXTy BEpITHHAMH OPHEHTHPOBAHHOTO
AIUKINYeCcKoro rpada).

HepeBbs. bunapHoe nepeBo. [epeBbs

noucka. Crioco6sl 00X0/1a iepeBa.

OnpenensiTb NOHATHS «MOJIEIbY,
«MOJICTTUPOBAHUE.
Knaccugunuposars Mosienu no
3aJJaHHOMY OCHOBAHHMIO.

OnpenensTs Lelnb MOIETUPOBAHUS B
KOHKPETHOM CIIy4ae.

[TpuMeHSTH aATOPUTMBI HAXOXKICHUS
KpaTyaiIux myTel Mex 1y BepIinHaAMH
OpPUEHTUPOBAHHOTO rpada.

[TpyMeHSITh aIrOpUTMBI OIIpEIETICHUS
KOJINYECTBA PA3JINYHBIX ITyTeH MEXTY
BEpIIMHAMU OPUEHTUPOBAHHOTO
allMKJINYECKOro rpaga.

[TpuBOANUTE MpUMEPHI UCTIOIB30BAHUS
JIepeBbEB U rpad)oB MIPH ONMUCAHUH OOHEKTOB U
IIPOLIECCOB OKPYIKAOIIErO MUPA.
Ctpouts nepeBo nepedopa BapuaHTOB.
XapakTepHu30BaTh UTPY KakK MOJIENb
HEKOTOPOW CUTYaIIHH.

JlaBatp onpenieneHne BEIUTPIITHON CTPATeru.
OnuchIBaTh BHIMTPHIIIHYIO CTPATETUIO
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[IpencraBnenue apupMeTHIECKUX
BBIPAKCHUI B BUJE IEpEBa.

JIMCKpeTHBIE UTPHI IByX UTPOKOB

¢ nosiHoM uH(popmarmeit. [loctpoenue nepesa
nepebopa BapuaHTOB, OITMCAHUE CTPATETUN
UTPHI B TaOIMuHOM hopme.

BeIMrphIiHbIe ¥ TPOUTPHIITHBIE TTO3UIIUH.
Boiurpsiasie crpateruu. CpeacTsa
HCKYCCTBEHHOI'O MHTEJIEKTA.

CepBHUCBHl MaIlIMHHOTO TIEpEBOAA U
pacro3HaBaHus YCTHOU peun.
KoruutuBHbIEC CEPBUCHI.

Nnentudukanys 1 Iouck

HU300pakeHMH, pacIio3HaBaHUE JIUII.
Camoo0yuaromuecs CUCTEMBI.

M ckycCTBEHHBIN NHTEIUIEKT B
KOMITBIOTEPHBIX UTPax.

Hcnonar3oBanue METOO0B
HCKYCCTBEHHOT'O UHTEJJIEKTA B
00ydJaronmx cucTemMax.

Hcnonas3oBanue METO0B
HCKYCCTBEHHOTO MHTEJIEKTA

B poboToTexHuKe. IHTEpHET Bemiei.
IlepcrieKTHBBI pa3BUTHSA

KOMIThIOTEPHBIX MHTEJUICKTYaJTbHBIX
CHCTEM.

Heiiponnsie cetn

B 33/IaHHO UTPOBOM CUTYaluu B hopme
JiepeBa Wi B TaOIU4HOM (hopme.
[TOsICHATD OHSATHSI «MCKYCCTBEHHBIH
UHTEIUICKTY, «MAlIMHHOE 00Y4CHHE).
[TpuBOAMTE IPUMEPBI 3214, PEIIAEMBIX C
HOMOIIBIO HCKYCCTBEHHOT'O

MHTEJUICKTA.

Ilpakxmuueckue padomo.

1. IMouck sviuzpwviiunoti cmpamezuu 6
uepe ¢ noHou uHgopmayuel.

2. Cpedcmea uckyccmeenHozo
uUHmesniekma

Nroro no pazgeny

18
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Pa3nes 2. AIropuTMsbl ¥ NporpaMMHpOBaHHue

2.1 | DneMeHTHI TEOpPUN 6 dopmanuzanus noHATHs anroputma. Mammnaa | [1oACHATh NOHATHS «BBIYUCIUTEIbHBIN
ITOPUTMOB ThroprHIa Kak yHuBepcaibHas MOJEIb IIPOLIECCY, «CIIOKHOCTD aJITOPUTMay,

BBIYUCIICHH. «3¢pheKTUBHOCTH anroputmay. [IpuBoauTH
Tesuc Yepuya—ThiopHHTa. npuMepsl 3P PEKTUBHBIX AIITOPUTMOB.
OLeHKa CII0)KHOCTH BhIUKCIeHUN. Bpems CocTaBIsTh MPOrpaMMBI IS MALIHHBI
paboThl U 00BEM UCIIOIB3YEMON AMSITH, UX Teropunra.
3aBUCUMOCTB OT pa3Mepa UCXOJHBIX TaHHBIX. JlaBathb OLCHKY CJI0KHOCTH H3BECTHBIX
OreHka aJITOPUTMOB.
ACUMIITOTUYECKOM CIIOKHOCTH IIpakmuueckue pabomei:
AITOPUTMOB. AJTOPUTMBI 1. Cocmasnenue npocmoii npocpammet 0ns
ITOJIMHOMHAAJIBHOM CJIOKHOCTH. mawunel Totopunea
[TepeGopubie anroputmsl. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOMN
3aJ1a4M, KOTOPbIE HUMEIOT
Pa3IMyYHYIO CII0KHOCTh

2.2 | AIropuTMBI 28 ITonck npoCTHIX YKCEN B 3aJaHHOM Auana3oHe ¢ | Vcrnonap30BaTh aAlrOPUTM «PEIIETO

U CTPYKTYPBI TaHHBIX MIOMOUIBIO AJITOpUTMA Oparocdenay i morcka NpoCThIX YUCET

«pemeTo Iparochena». MHOropaspsaHble B 33JIaHHOM JIMalla30He.
HeJble Ynucia, 3aJa49i JITMHHON [TosicHATH MpUHIAITBI 00Pa0OTKU
apupmetxu. CioBapu (acCOIlMaTUBHBIE MHOT'OpPa3psAHBIX LEJbIX YNCEN
MacCCHBBI, OTOOpaXKeHHUs). XAII-TaOIUIIBI. Y PEIN30BBIBATh COOTBETCTBYIOLIME
[Toctpoenue andaBUTHO-4aCTOTHOTO QJITOPUTMBI Ha SI3bIKE TIPOTPAMMHUPOBAHMUSL.
cJI0Baps 7S 3aJaHHOIO TEKCTA. ITpumeHsITH coBapu
Creku. AHanu3 NpaBUILHOCTH (accounaTHBHBIE MACCUBBI,
CKOOOYHOI0 BeIpakeHUs. Brruncnenue 0TOOpaXkeHus ) B 3a7ja4ax 00paboTKU
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apuPMETHUECKOTO BBIPAKCHHSI,

3aMMCAHHOTO B MOCTPUKCHOU opMe.
Ouepenu. Vcnonp3oBanue odepenu ais
BPEMECHHOT'O XpaHEHUS JIaHHBIX.

Anroputmsl Ha rpadax. [Toctpoenune
MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BCIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada.

KosindyecTBo pa3muuHbIX MyTEH MEKITY
BEPIIMHAMU OPUEHTUPOBAHHOTO
anuKIm4Ieckoro rpada. Anropurm JlefdKCTphI.
HepeBbs. Peanuzanus aepeBa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BoMuHBIC
(bunapueie) nepesbs. [locTpoenue nepesa
JUTSI 32IaHHOTO apu(METHIECKOTO
BBIpaXEHUS. PeKypCHUBHBIE allTOPUTMBI
o0xoma nepesa. Vicnonp3oBaHue cTeka u
odepeau i 00Xoja aepena.

JlnHamMugeckoe mporpaMMHUPOBAHNE KaK METO]]
peIIeHHs 3a]1a9 C COXPaHEHUEM
MIPOMEXKYTOUHBIX PE3yJbTAaTOB. 3a/1a4H,
pelraeMbie C TOMOIIBIO THHAMUYIECKOTO
MIPOTPaMMHUPOBAHHUS: BBIYHCIICHUE
PEKYPCUBHBIX (DYHKITUH, ITOACUET KOJINISCTBA
BapHaHTOB, 3371291

ONTUMU3AIUU

JTAHHBIX.
BrImToTHATE TPOCTO# aHAJIM3 TEKCTA Ha
€CTECTBEHHOM SI3BIKE, B TOM YHCIIC C
HCITOJIb30BAHUEM PETYJISIPHBIX BBIPAKECHUH.
[TosICHSITh IPUHIIUTIBI pA0OTHI CTEKA U
odepe/u, UCIOJIb30BaTh CTEKU

W OUYepe.U JIUISL PEIICHUS
ANTOPUTMHYECKUX 3a71a4.

Peanu3oBbIBaTh M UCIIOJIB30BATH

JIBOMYHBIC (OMHAPHBIC) ACPEBhS U

rpadsl JuIs pemeHus 3a1a4

00pabOTKHN JaHHBIX.

Hcnoas3oBaTh ITUHAMHYECKOE
IPOTPaMMHPOBAHUE

JUTSI BBIYMCIICHUST PEKYPCUBHBIX (DYHKIIHIA,
MOJICYeTa KOTMYECTBA BAPUAHTOB U PEIICHUS
3a/1a4 ONTHMHU3AIIHH.

Ilpakmuueckue pabomot:

1. Iouck npocmuwix wucen 6 3adannom
ouana3zoHe.

2. Peanuzayus evluucneruil

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumio-

uacmommHnoco cloeaps 0151 3A0AHHO020 MeKCma.
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4. Ananuz mexcma na ecmecmeennom
A3bIKE.

5. Buluucnenue apugpmemuyeckozo
BbIPAdICEHUS], 3ANUCAHHO20

6 nocmeuxcHotl ghopme.

6. Ucnonvzosanue ouepeou.

1. Hcnonvzosanue depesves

0151 BLIYUCTICHUSA APUPMemULecKux
BbIPANCEHULI.

8. Buiuucnenue onunvt Kpamuatiuiezo nymu
MedHcoy eepuiuHamu epaga (arzopumm
etikcmpul).

9. Buiuucnenue pexypcusnvix gpynxyuii c
HOMOUBIO OUHAMUUECKO20

NPOSPAMMUP OBAHUA.

10. IToocuem konuuecmsa sapuanmos c
NOMOUBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

11. Pewenue 3a0au onmumusayuu c
HOMOUBIO OUHAMUUECKO20
nPOCPAMMUPOBAHUS

2.3

OCHOBBI 00BEKTHO-
OPUCHTHPOBAHHOTO
MIPOrPaMMHUPOBAHUS

16

[TonsiTrie 06 06HEKTHO- OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBAHUH.

O0BekTHI 1 K1accel. CBolicTBa

1 MeTOIbI 00beKTOB. OOBEKTHO-
OPUECHTUPOBAHHBIN aHAJIN3.

Pa3zpaboTka mporpamm Ha OCHOBE

[TosicHATH OCHOBHBIE IPUHIIUITBI
00BEKTHO-OPUEHTHUPOBAHHOTO
POrpaMMHUPOBAHMS.

[TpoexTHpoBaTh U UCTIOIB30BAThH MPOCTHIE
KJIaCChl OOBEKTOB.

[IpoexkTupoBaTh nepapXxuu KIaccoB
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00BEKTHO-OPUEHTUPOBAHHOTO MOJIXO/IA.
WHKarcyssiiums, HaclieI0OBaHue,
MOJTUMOP(H3M.

Cpeibl OBICTPO#T pa3pabOTKH MTPOTPAMM.

[TpoexTtupoBanue nuTepdeiica moab3oBaTes.

KM cronb30BaHUe TOTOBBIX YIIPABISEMbIX
3IIEMEHTOB

JUTSI TIOCTpoeHUs uHTepdeiica. O630p
A3BIKOB ITporpamMmupoBanus. [lonstue o
rapajgurMax rnporpaMMUpOBaHUs

JUTSI OTTMCAHUS TTPEIMETHOM 00acTu.
Pa3pabarbiBaTh IporpamMmbl

c rpadpuueckum uarepdericom. M3yqarp
BTOPOU SI3bIK MPOrPAMMHUPOBAHUS
Ilpakmuueckue pabomoi:

1. Hcnonvsoeanue 2omosvix knaccoé 6
npoepamme.

2. Paspabomxa npocmoti npo2pamml ¢
UCNONB308AHUEM KIACCOB.

3. Paspabomxa knacca, uchonb3youe2o
UHKANCYIAYUIO.

4. Paspabomka uepapxuu kiaccos.

5. Paspabomxka npozpammul

¢ epaguueckum unmepgercom

Hroro no pazgeny 50
Paznen 3. Un¢opMannoHHbIe TEXHOJIOTHH
3.1 | Komnsrorepho- 8
MaTeMaTH4ECKOe
MOJIEJIMPOBaHUE

OTansl KOMIIBIOTEPHO-MATEMaTHYECKOTO
MOJICJINPOBAHUs: IOCTAHOBKA 3a7a4H,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJIEINH,
KOMITBIOTEPHBIN

JKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB
MOJIETIUPOBAHUSI.

Jluckpernsanus Ipu MaTeMaTU4ECKOM
MOJIEJIMPOBAaHUH HETIPEPBIBHBIX IIPOLIECCOB.

MopenupoBaHue TBUKCHUS.

BBI)I@JIHTI) OTallbl KOMIIBIOTCPHO-
MaTeMaTHYECKOTO MOJICTUPOBAHUS U
pEeaTM30BBIBATh MX C TIOMOIIBIO
MIPOrpaMMHOTO 00eCTIeUeHHUS.
[TosicHATh HEOOXOTUMOCTD M CYIITHOCTh
JTUCKPETH3AIUH TIPU PEIICHUH
BBIYHCIUTENBHBIX 337]a4 C TTIOMOIIIBIO
KOMITHIOTEPOB.

Hcrons30BaTh MMHTAIIMOHHOE
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MopenupoBaHue OMOJIOTUYECKUX

cucreM. MareMaTH4eCcKHue MOACIIH B
SKOHOMHKE. BrIuncimTenpHbIe

AKCIIEPUMEHTBI C MOJICIISIMH.

O0paboTka pe3yIbTaToB YKCIIEPUMEHTa. MeToa
HaWMMEHBIIINX KBAJPaTOB.

OLieHKa YK CIIOBBIX TAPAMETPOB MOJACIUPYEMBIX
00BEKTOB

u 1mpoueccoB. BoccranoBienue
3aBUCUMOCTEH 1O  Pe3yJbTaTam
AKCIIEPUMEHTA.

BepositHocTHBIE MOien. MeToasl MoHTe-
Kapno. Umutarimonnoe MoaenupoBaHue.
CHCTEMBI MAaCCOBOTO

00CTy>KUBaHUS

MOJIEJTUPOBAHUE, B TOM YHCIIE

Ha OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTbIBaTh pe3yabTaThI
HKCHEPUMEHTA.

Ilpakmuueckue padomot:

1. Mooenuposanue dsusicenus.

2. Mooenuposanue 6uono2uyeckux
cucmenm.

3. Umumayuonnoe modenuposanue c
nomowvio memooa Monme-Kapio.
4. O6pabomra pesyromamos
9KCnepumeHma

3.2

ba3sl nanHBIX

10

Tabnuunble (pensuoOHHbIC) 0a3bl JaHHBIX.
Tabnuira — mpeacTaBlIeHHE CBEICHH 00
oIHOTHUIHBIX 00bekTax. [lone, 3anuce. Kimrou
Tabymuel. Pabora ¢ roToBOI 0a30i1 JaHHBIX.
3amnoyiHeHne 0a3bl HaHHbBIX. ITonck,
COpPTUPOBKA U (DHUIBTPANUS JAHHBIX. 3aPOCHI
Ha BBIOOPKY JIAHHBIX. 3aITPOCHI

C mapaMeTpamu. BerauciisieMble mojis B
3arpocax.

MuororabnuuHbie 0a3bl JaHHBIX.

Turmel cBsizel MEX Ty TaOIUIIAMHU.

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJIEJIb MPEMETHOM 00IacTH.
[TpoekTupoBaTh MHOTOTAOIUYHYIO 0a3y
JTAaHHBIX.

OcymIecTBIATh BBOJI U PEIAKTUPOBAHUE
JTAaHHBIX.

OcCymIecTBIATE COPTUPOBKY, IIOUCK U
BBIOODP JaHHBIX B TOTOBOI 0a3e JTaHHBIX.
dopMHUpOBaTh 3aMPOCHI HA TIOUCK JTAHHBIX B
CpeJle CUCTEMBI yIIPaBICHHS

0a3aMu JaHHBIX.
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Bremauit kimrod. [lenocTHOCTh 62361 JaHHBIX.
3anpochl K MHOTOTa0IMYHBIM 0a3aM JIaHHBIX

YrpaBisth 62301 TaHHBIX

C TIOMOIIBIO MTPOCTHIX 3aMIPOCOB HA
si3pike SQL.

[MosicusTh 00IacTH IMPUMCHCHUA, JOCTOMHCTBA
N HCAOCTATKU HCPCIIAIMOHHBIX 0a3 JaHHBIX

B CPaBHEHUU C PEIISIIUOHHBIMU.
Ilpakmuueckue padomot:
1. Paboma c comosoii 6az01i danmwix.

2. Pazpabomxa mrozomabnuunoii 6azol
OQHHBIX.

3. 3anpocwl k mnozomabnuunoti 6ase
OQHHBIX.

4. anagﬂeﬂue OaHHBIMU C nomoutbio

sazwika SQL

3.3

Be0O-caiitTel

14

WNuTteprer-npuiioxkenus. [lonsartue o cepBepHOn
Y KJIMEHTCKOM YacTsx cauTta. TexHonorus
«KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U
"enoctatkd. OcHoBel s361ka HTML n
kackaaHbIx Tadbmun cruneit (CSS). Cuenapuu Ha
s3pike JavaScript. @opMbl Ha BeO-CTpaHUIIE.
Pa3merienue Be6-caiiToB. Ycimyra XOCTHHTA.
3arpy3ka (haiaoB Ha CAalT

[ToSICHSTH IPUHIIUITBI TEXHOJIOTUU
«KJIMEHT — CEpBEP» Ha IPUMEPE
B3aUMOJICHCTBUS Opay3epa

u BeO-cepBepa. CozmaBaTh MpOCTHIE BEO-
CTPaHUIIBI, UCTIOIB3YS S3BIK PA3METKH
HTML, kackagHble TaOIUIBI CTHIEH U
CLIEHApUU Ha SI3bIKE

JavaScript. OnuceIBaTh TEXHOJIOTHIO
pa3MelleHus cauToB B ceTu MIHTepHeT.
Ilpaxkmuueckue pabomot:

1. Cosoanue mexcmosoii
6eO-cmpanuybl.
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2. Co30anue seb-cmpanuypl,
sKIOUarOWel Mya1bmumMeoutiHble 00beKmol
(pucyHKu, 36yKosbie OaHHbie, 8UOEO).

3. Ogopmaenue cmpanuywt ¢ nHOMOUBIO
KACKaoOHblx mabauy cmuiel.

4. Hcnonvzosanue cyenapues na szvike
JavaScript

3.4

Kommnbrorepnas
rpaguka

BBo n300pakeHUI ¢ UCITOJIb30BAaHUEM
Pa3IUYHBIX TUPPOBBIX YCTPOUCTB
(unpoBBIX PoTOANTIAPATOB U MHKPOCKOIIOB,
BUJICOKaMep, CKAHEPOB U JIPYTUX YCTPOUCTB).
I'paduueckuii pepakrop. Pazpemenue.
Kanpuposanue. VcnpaBieHne nepcreKTUBBI.
I'ucrorpamma.

Koppexknus ypoBHEN, KOPPEKIUS LBETA.
ObeciBeurBaHUE 1IBETHBIX

n3zobpaxenuil. Perymp. Pabora ¢

oOnactsamMu. OUIBTPEI.

MHorocnoitHble H300paKeHHUs.

TexcroBsle cion. Macka cnosi.

Kanansl. CoxpaHeHH€e BBIIEIEHHOM

obnactu. [loaroroBka wiutrocTpauuii Ans
Be0-caiiToB. AHUMUPOBaHHbIE

U300paKEeHUs!.

Bekropnas rpadpuka. [I[puMuTHBEIL.

BBINOTHATE 00IIYIO KOPPEKIIHIO IU(POBBIX
N300paXKeHU.

[TpuMeHSITh HHCTPYMEHTBI TPaUIECKOTO
pelnakTopa K OTJIeIbHBIM 00JIACTSIM
N300paxKeHusl.

CTpouTh MHOTOCIONHHBIE N300PAKEHUS C
UCITOJIb30BaHUEM MACOK, TOTOBUTh
WJLTIOCTPAIINH [Tl pa3MeIICHUS

Ha BeO-caliTax, co3/1aBaTh AHUMHUPOBAHHbIE
n3o0paxxenus. Co3aBaTh BEKTOPHBIE
M300pa’keHHsI ¢ TOMOIIBIO PEAAKTOPa
BEKTOPHOU TpaMKu UM UHCTPYMEHTOB
TEKCTOBOTO MpOIIeccopa.

Ilpakmuueckue pabomoi:

1. O6pabomxa yugposwvix pomozpaghuii
(kaopuposanue, ucnpasienue nepcneKmuebl,
KOppeKyusl yposHel,

KOppeKyus yeema,).
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M3menenue nopsika 3J1EMEHTOB.
BripaBHUBaHME, pacnpeeneHue.

I'pynnuposka. Kpubie. @opmaThl BEKTOPHBIX

pUCyHKOB. MIcTi0J1b30BaHNE KOHTYPOB.
BekTopuzarnus pacTpoBbIX H300paskeHUH.
IIpuHIUIIBI TOCTPOEHUS

Y peIaKTUPOBAHUS TPEXMEPHBIX MOJICIICH.
CeTo4HBIE MOJICIIH.

Marepuansl. MoaenupoBaHue HCTOYHUKOB
OCBECIIICHHS.

Kamepsl. AgnutuBHbIie TexHOI0THHN (3D-
npuHrepsl). [lonstue

0 BUPTYaJIbHOW PEAIbHOCTH

1 JIONIOJIHEHHOW PEeaTbHOCTU

2. Pemywv yugposvix pomozpaghuii.
3. Muozocnoiinvie usobpasicenusi.

4. Anumupoeanmvie uzobpasicenus.
5. Bexmopuas zpagpuxa

3.5

3D-monenupoBaHue

[TpyHIMIIBI TOCTPOEHUS

Y PEJTaKTUPOBAHUSI TPEXMEPHBIX MOJEIIEH.
CeTo4HbBIE MOJIEIIH.

Marepuansl. MogennpoBaHue HCTOYHUKOB
ocsenieHus. Kamepsl.

AJIMTUBHBIE TEXHOJIOTHH

(3D-mpuHTEpHI).

ITonsiTHE O BUPTYAIBHOM PEANBHOCTH U
JIOTIOJIHEHHOM PEAIbBHOCTU

[TosICHATH MPUHIUIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEIIEN.
BhInonHATE onepanuy no nocTpoeHUIo U

PEAAKTUPOBAHUIO TPEXMCPHBIX MOJIENEH.

Pasmeniate Ha BUpPTyaabHOM CLEHE
VUCTOYHMKHU OCBELIEHUS U KAMEPHI.
IIpuBOAUTE IPUMEPHI UCIIOJIL30BAHUS
TEXHOJIOTHI BUPTYaIbHOU U
JIOTIOJIHEHHOU

PEAILHOCTH.
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Ilpakmuueckue padomot:

1. Cozoanue npocmuix mpexmepuuvix
Mooeell.

2. Cemounwvie mooenu.
3. Penoepune

Wroro no pazneny 48
PeszepBHOE Bpems 20
OBLIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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NEPEYEHG (KOJJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIETI'O OBPA3OBAHUSA U 3JIEMEHTOB COAEPKAHUA 11O
NHO®OPMATHUKE

JlJis poBeACHUSI €AMHOTO TOCYAapCTBEHHOrO 3K3aMmeHa mo uHpopmaruke (manee — EID mo

nH(POPMATHKE) UCHOIB3YETCs MepedeHb (KoIu(puKaTop) MpoBepsieMbIX TpeOOBaHUN K pe3yiabTaTaM

OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOW MPOrpaMMbI CPEIHEro oOmiero o0pa3oBaHUS M DJICMEHTOB

COACPpIKaHNA.

IIposepsiembie Ha EI'D no undopmaTtuke TpedGoBaHus K pe3y1bTaTaM 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus

Kon IIpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON IPOTPAMMBI CpeHero o0miero o0pa3oBaHus
TpeOOBaHUS

1. 3HaTh (HOHUMATBD)

11 [lonumanue OCHOBHBIX TPHHLMUIIOB YCTpOcTBA ¥ (PYHKIIMOHHPOBAHHS
COBPEMEHHBIX CTAIllMOHAPHBIX ¥ MOOWJIBHBIX KOMIIBIOTEPOB; TECHICHIUN
pa3sBUTHsSI KOMIIBIOTEPHBIX TEXHOJOIMH; BaJeHHE HaBbIKAMU pabOThl C
ONEPALIMOHHBIMA ~ CHUCTEMaMH W  OCHOBHBIMH  BHJAMH  NPOTPAMMHOTO
o0ecrieyeHns JJ1s pelIeHus1 y9eOHBIX 3a/1a4 10 BEIOPAHHOM CrieMaIi3auu

1.2 Hammume — mpencraBieHmid 0 0a3oBBIX  TNPHUHIOMNAX  OpPraHU3aIWU U
(GYHKIIMOHUPOBAHUST KOMITBIOTEPHBIX CEeTEH

13 [ToHnMaHe OCHOBHBIX PUHIIAIIOB TMCKPETU3AIINH PA3THIHBIX BHJIOB
uHpOpMaIUn

14 [Tonnmanue 0a30BBIX aNrOpUTMOB OOpaOOTKM YMCIOBOW UM  TEKCTOBOM
uHpopManuu (3amKCh YUCEN B MO3WIIMOHHON CHCTEME CUHUCIEHHS, IEIUMOCTh
LEeNbIX YHCET; HaXOXKIEHHE BCEX IMPOCTHIX YHCEN B 3a/JlaHHOM JIMaIa3oHeE;
00paboTKa MHOTOpa3psAIHBIX LENbIX YHMCEN;, aHAIW3 CHUMBOJBHBIX CTPOK H
NPYTUX), QITOPUTMOB TIOMCKA W COPTHPOBKH

15 3HaHue QYHKIIMOHAIbHbBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPEJIbI
pa3paboTKu

1.6 Brnanenue ocHOBHBIMU CBeJIEHUSIMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEeACTBaX
CO37aHus U pabOThl C HUMH
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1.7

[ToHnmaHve BO3MOXKHOCTEM M OrPaHUYCHHUM TEXHOJIOTMH HCKYCCTBEHHOTO
WHTEJJICKTa B Pa3jMYHbIX  OOJACTSAX; HAIU4Me  MPEACTaBICHUN 00
HCIIOJIb30BaHUU WH(POPMAITMOHHBIX TEXHOJIOTHI B Pa3JIMYHBIX
npodeccuoHaIBHBIX chepax

1.8

BnageHne  TeopeTMYECKHMM  ammaparoM, — IO3BOJSIOIIUM  OCYIIECTBIATH
IPEACTABICHUE 3aJaHHOIO HATYpaJbHOIO YHCIAa B PaA3IUYHBIX CUCTEMaxX
CUHCIICHUS; BBIOIHATH MPEeoOpa30BaHUs JIOTUYECKUX BBIPAKECHUN, HUCHOIB3YA
3aKOHBI ANreOpbl JIOTUKHU; ONPEENIATh KpaTyallliii MyTh BO B3BEIIEHHOM rpade u
KOJIMYECTBO IIyTeH MEXIy BEpLIMHAMU OPUEHTUPOBAHHOIO ALMKIMYECKOIO

rpada

YMmeTs

YMeHne HCIOoJIb30BaTh KOMIIBIOTCPHO-MATEMATHYCCKHUC MOJCIN IJId aHaJIW3a
00BEKTOB H IMpOICCCOB: (i)OpMy.]'H/IpOBaTB oejib MOJACIUMPOBAHUS, BBIIOJIHATD
aHalIn3  pe3yJIbTaTOB, INOJIYYCHHBIX B XOA€ MOZACIIMPOBAHUA; OLCHUBATH
AZICKBATHOCTb MOJCIIN MOIACINPYCMOMY O6’L€KTy WM IponeccCy,; IMpPpEACTaBIIATb
PE3YIbTAaThl MOACINPOBAHHNA B HATJTIAAHOM BHUC

2.2

Ymenune — kimaccuuUUUpOBaTH — OCHOBHBIE — 3aJadydl  aHajW3a  JIAaHHBIX
(mporHo3upoBaHue, KiIacCU(pUKalus, KIacTepu3alus, aHalu3 OTKIOHEHUN);
MOHMMATh TIOCJIEIOBAaTeIbHOCTh pELICHUS 3aJad aHalu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKa KAadyecTBa JAaHHBIX, BHIOOp U (WJIH)
MOCTPOCHUE MOJIeNH, TNpeoOpa3oBaHUE [IaHHBIX, BH3yalH3alUsl JaHHBIX,
MHTEpIpPETALMS Pe3yIbTaTOB

2.3

YMeHne ompenensiTh MHPOPMAIMOHHBIH 00BbEM TEKCTOBBIX, Tpaduueckux u
3BYKOBBIX JIaHHBIX TpU 3aJaHHBIX TApaMeTpax JUCKPETU3AlHH. YMEHHUE
OTIPENIETISATh CPEIHIOI0 CKOPOCTh Tepeaddl JIaHHBIX, OIEHWBATh H3MEHEHUE
BPEMEHH TMepelayd MpU W3MEHEHHH HWH(GOPMAIMOHHOTO 00beMa JaHHBIX U
XapaKTEPUCTUK KaHalla CBA3M

2.4

YMenue CTPOUTH KON, 06CCHC‘-II/IBaIOIJ_II/II‘/’I HANMMCHBIITYIO BO3MOXKHYI CPpCAHIOTIO
LJINHY COO6IJ_ICHI/I$I npu HU3BECTHOM 4acTOTE CUMBOJIOB

25

YMeHue ucnonap30BaTh NPU PEIICHWH 337ad CBOMCTBA MO3MIIMOHHOM 3alHCH
YUCEeJ, QJITOPUTMbl TOCTPOCHHUSI 3alMCH YHCJIa B TMO3UWIUMOHHOW CHCTEME
CUUCIICHUSI C 3aJlaHHBIM OCHOBAaHWEM M TIOCTPOCHHUS 4YHUCIA IO CTPOKE,
COoZEpKaIlllel 3amuch HATOTO 4YHUCIA B IIO3UIMOHHOM CHCTEME CUMCIEHUSA C
3a/laHHBIM OCHOBAaHHEM; YMEHHE BBIMONHITH apU(PMETHUYECKHE OIepaluu B
MO3ULMOHHBIX CUCTEMAX CUUCIIEHUS
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2.6

YMeHHe  CTpOUTh  JIOTMUECKOE  BBIPAXKEHHWE B JU3BIOHKTUBHOU U
KOHBIOHKTUBHON HOpMalbHBIX (hOpMax MO 3aJaHHOW TaONHIle WCTUHHOCTH;
UCCIIeIOBATh 00JacTh UCTUHHOCTH BBICKA3BIBAHUSA, COICPIKAIIECTO TEPEMEHHBIC,
pelaTh HECIOKHbBIE JJOTHYECKUE YPAaBHEHHUS

2.7

YMeHue pemarh aqropuTMHUYECKHE 3a/a4M, CBSI3aHHBIE C aHATU30M TIpadoB
(3a1auu  TOCTPOEHHSA ONTHUMAIBHOTO NYyTH MEXAYy BeplIMHamMu Tpada,
ompezieNieHusT  KOJMYeCTBAa  pasNUYHbIX  MyTed  MeXAy  BepIIUHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOoro rpada)

2.8

YMeHHne HuCIoIb30BaTh ACPEBbs INpU aHaJIUW3C W IMOCTPOCHHUHM KOAOB W IJIiA
MpCaACTaBJICHUA apI/ICI)MCTI/I‘ICCKI/IX BLIpa)KeHI/II‘/‘I, IIpHU PpCIICHUU 3aaa4 IIOHCKa H
COPTUPOBKHU; YMCHUC CTPOUTH [JCPCBO HUIPbI 110 3aAaHHOMY aJIr'OPUTMY,
pa3pa6aTbIBaTb 1 000CHOBEIBATh BBIMI'PBIIIHYIO CTPATCTHUIO UI'PBL

2.9

YMeHue aHanu3upoBaTh AITOPUTMBI C UCIOJIb30BAaHUEM TaOJUI TPACCHPOBKHU;
onpeAensaTh ©0€3 HCIOJIb30BaHMS KOMIIBIOTEpA PE3YJIbTaThl  BBIIOJHEHUS
HECJIOKHBIX IIPOIPAMM, BKIIFOYAIOIIHUX IHKIIBI, BETBJICHUS U OAIPOTPAMMBI, IIPH
3a/1aHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensiTh CI0XHOCTh H3Y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cymMMUpOBaHUE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, IBOUYHBINA MOUCK) U MPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOU CIIOKHOCTH JUIsl pellieHUs] OIHOM 3a1a4u

211

Bnanenue yHUBEpCANbHBIM S3BIKOM MPOTPAMMHUPOBAHMSI BBICOKOTO YpPOBHS
(TTackanb, Python, Java, C++, C#), mnpencraBieHUsIMH O 0a30BbIX THIAX
JTAHHBIX U CTPYKTYPAX JAHHBIX; YMEHHE UCIIOIh30BaTh OCHOBHEIC YITPABIISIONTNE
KOHCTPYKIIUH; yMEHHE OCYIIECTBIATh AaHAIU3 MPEIJIOKEHHOW TIPOTPaMMBI;
OTIPE/ICIIATh PE3YJIBTAThl PAOOTHI MPOTPAMMBI MPH 33ITAHHBIX HUCXOJHBIX JAHHBIX;
OTIPE/CIIATh, IPH KaKWUX HCXOJMHBIX JAaHHBIX BO3MOXKHO IMOTYYCHHE YKa3aHHBIX
PE3YJIBTATOB; BBHISBIIATH JIaHHBIC, KOTOPHIE MOTYT IIPHBECTH K OIIMOKEe B padore
poOrpaMMebl; (HOPMYJIUPOBATh TPEUIOKESHHUS IO YIYUIICHHIO TPOrPaMMHOTO
KoJ1a

2.12

YMeHne  peanu3oBbIBATH  HAa ~ BBIOPAaHHOM  JUISi  M3YYEHHUS  SI3BIKE
nporpaMMupoBanusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI OOpPAOOTKM YHCEN, YHCIIOBBIX TOCIEIOBATEIPHOCTEH U
MacCHBOB: TPEACTaBICHHE YHCIa B BHIC

S7
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Habopa MPOCTBIX COMHOXXHTEJICH; HaX0XKJICHUE MaKCUMaIbHOM (MUHHUMAJILHON)
U pbl HATYPAIBHOTO YKCIIA, 3a[IMCAHHOTO B CUCTEME CUUCIICHUS C OCHOBAaHUEM,
HenpeBbIaromuM 10; BBIYHCIEHUE OOOOIICHHBIX XapaKTEPUCTUK DIIEMEHTOB
MacCuBa WJIM YUCJIOBOM MOCIEAOBATEIIBHOCTU (CYMMBI, IPOU3BEICHUS CPEIHETO
apuQMEeTUYECKOr0, MUHUMAIBHOTO M MaKCHUMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA
JJIEMEHTOB,  Y/AOBJIETBOPAIOIIMX  3aJlaHHOMY  YCJIOBHUIO);  COPTHPOBKY
AJIEMEHTOB MacCHBa; yMEHUE WCIIONb30BaTh B MPOrpaMMax JIaHHbIC
pa3MYHBIX THUIIOB C YYE€TOM OIPAaHMYEHUM HA JIMANa30H HUX BO3MOXKHBIX
3HAYEHWI, NPUMEHATh MPU PEIICHUU 337a4 CTPYKTYpbl JaHHBIX (CIHUCKH,
CIIOBapH, CTEKHU, Ouepelnu, JEpeBbsi); MPUMEHATH CTaH/IapTHbHIE u
COOCTBEHHBIE MOANPOTpaMMBI i1 00pabOTKM YHCIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK; WCIIONBh30BaTh MNpPH pa3paboTKe MporpamMm OHOIHOTEKH
MOJAMPOrpaMM; yYMEHHE HCIIONb30BaTh CPEJACTBA OTJIAJKU MPOTpamMM B Cpere
IPOrpaMMUPOBAHUS

2.13 YMeHUe WCMONIb30BaTh AJICKTPOHHBIC TAOJIUIBI I aHAIHM3a, MIPEICTABICHUS U
00paboTKN MaHHBIX (BKJIOYAs BHIOOP ONTHUMAIBHOTO PEIICHHSI, TOJ00p JTMHUH
TPEeH/Ia, pEIICHHE 3a7a4 MPOTHO3UPOBAHUS); YMEHHUE WCIOIb30BaTh TaOIMIHBIC
(pensioHHbIe) 0a3bl JTAHHBIX M CIIPABOYHBIC CUCTEMBI

2.14 YMeHue OpraHu3oBBIBaTH JUYHOE HWH(GOPMAIMOHHOE MPOCTPAHCTBO €

UCIIOJIb30BAaHUEM PpA3JIUYHBIX CPEJICTB LHUQPPOBBIX TEXHOJOTUH; MOHUMaHHE
BO3MOXHOCTEH IM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa30BaTeNbHBIX CEPBUCOB

Ilepedens 3jieMeHTOB coaep KkaHusi, NpoBepsieMbIX HA EI'D nmo nndopmarnke

Kon [TpoBepsieMblii 3IEMEHT COJIEPKAHUS
1 [{udposas rpaMOTHOCTH
1.1 OCHOBHBIE TEHJICHIIMU Pa3BUTHS KOMITBIOTEPHBIX TexHOJOTWH. [lapamienbHble
BBIUKCIICHHUS. MHOTOMPOIIECCOPHBIE CUCTEMBL. PacmpeseneHHble BBIYHCIUTEIbHBIC
CUCTEeMBI M 00paboTKa OONBITNX JaHHBIX
1.2 [TpuHIMITBEI TOCTPOCHUS W aIlliapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeld. CeTeBbie

npotokonbl. Cetb UnTepHer. Anpecarnus B cetu Mutepuer. [Ipotokons crexka TCP/IP.
Cucrema noMmeHHbIX HMeEH. Pasnenenue IP-cetm Ha mojceTw ¢ NOMOUIBIO MAacoK
noaceren
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13

daitnoBas cucrema. llouck B ¢aiinoBoli cucteme. [IpuHUUNBI pasMmemeHus u
MMEHOBaHMS  ¢aijaoB B  goiaroBpeMeHHoW mamsaTu. [11aGnoHBI /I ONMCaHUS

rpymi ¢aiinos

14

CkopocTb nepesadn JAaHHBIX. 3aBUCUMOCTh BpEMEHU nepesadu
OT MHPOPMALMOHHOTO 00BEMa JAHHBIX M XapaKTEPUCTHK KaHajla CBA3H

15

[[Mudposanmne ganapix. CUMMETpUYHBIE U HecUMMeTpuuHbIe MUGPHL. g psr mpocToii
3amensl. Ludp Lesaps. Hludp Bwkenepa. Anroputm mmdposanus RSA

1.6

Konpl, mo3Bomsitonue oOHAPYKMBATh W HCIPABIATH OMIMOKH, BO3HUKAMOIINAE IIPH
nepenaye JIAHHBIX. Paccrosaue  XsMMUHra. KoaupoBanue ¢ mMoBTOpeHHEM
ouroB. Koasl XaMMuHra

Teopernueckre 0oCHOBBI HHHOPMATHKHI

2.1

JIBon4yHOe KoaupoBaHHE. PaBHOMEpHbIE W HEpaBHOMEpHbIE KoOJbl. JlekoaupoBaHue
COOOIEHNH, 3alMCaHHBIX C IIOMOINBI0 HEPaBHOMEPHBIX KOmOB. Ycioue @aHo.
ITocTpoeHrne OJHO3HAYHO JEKOAUPYEMBIX KOJOB C IIOMOILBIO AEepEBa

2.2

Teopernueckue Mmoaxoipl K OLEHKe KoiuyecTBa MH(opManuu. EnuHuIB M3MepeHus
KonnyectBa nHGopMaruu. AnpaBUTHBIN MOIXOA K OIEHKE KOJIMYecTBa MH(OPMAITUH.
3akoH agautuBHOCTH MH(popMarmu. @opmyna Xaptiau. MHpopManus u BEpOSTHOCTD.
®opmyna [llennona

2.3

Cucrempl  cumcrnenus. PasBepHyTas 3amuch 1LEJIbIX M JpOOHBIX YHCET B
MO3UIIMOHHON  cucTteMe cuucieHus. (CBOWCTBa TMO3WIIMOHHOW 3alHMCH  YHCTA!
KOJMMYeCTBO I1Mdp B  3alucH, TMPU3HAK JCIMMOCTH  YHCJIa Ha OCHOBaHUE
CHUCTEMBI CUHMCICHUSA. AJITOPUTM TMEpEeBOAA IEJIOro 4Yuciaa w3 P-HMYHOW CHCTEMBI
CUHUCIICHUS B JECATUYHYIO. AJNTOpUTM TIepeBoja KOHeuHoll P-myHoit npobu B
JECATUYHYIO. AJITOPUTM TEPEBOIa 1IETIOTO YUCIa U3 ACCATUYHONW CUCTEMBbI CUUCIICHUS B
P-umunyto. [lepeBo KOHEUHOW TECATUUHON nIpodu B P-uunyto. JBonuHas,
BOCbMEpPUYHAsl W IIECTHAAUATEPUYHAsl CUCTEMBbl CUHUCIEHHUs, CBSI3b MEXIYy HHUMHU.
ApudmeTrueckne onepanuu B MO3UIMOHHBIX CHCTEMaX CYMCIICHUS

2.4

TpOI/I‘{HaSI YpaBHOBCIICHHAA CHUCTEMa CYHCIICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHH.SI CHUCTEMA
CUHCIJICHUA

2.5

KomupoBanue texctoB. KomupoBka ASCII. OpnoGaiTHbie komupoBku. CraHmapT
UNICODE. Koauposka UTF-8. Onpenenenne nHGOPMAIMOHHOTO 00BEMa TEKCTOBBIX
coo0IIeHHit

2.6

Koauposanue M300pakeHUH. Onenka H(GOPMAIIMOHHOTO o0Bema
rpaduyecKuX JaHHBIX IPU 3aJJaHHBIX pa3peleHNuH U TITyOnHe KOJUPOBaHUS
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usera. L{BeroBbie Moaenu.
Koaupoanue 3Byka. Ouenka HHPOPMaLMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPU
3a/IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSATHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. [loHsTue BbICKa3piBaHUsA. BbICKa3piBaTenbHbIE (POPMBI (TIPEAUKATHI).
KBaHTOpBI CyIIEeCTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuuel ucTuHHOCTH. Jlorndyeckue BelpakeHus. Jlornueckue
To)kaecTBa. Jlormueckue  omepauuu M ONEPALMU HAJ MHOXXECTBAMHU.

3aKoHBI aNreOphl JOTMKH. JKBUBAJCHTHBIE MPE0OPa30BaHMs JOTMYECKUX BBIPAKCHHIA.
Jlornuyeckue ypaBHEHUs U CUCTEMbI YPaBHCHUM.

Jlornyeckue QpyHKIUU. 3aBUCUMOCTb KOJMYECTBA BOSMOXKHBIX JIOTUYECKUX (PYHKIUI OT
KOJIMYECTBA apI'yMEHTOB.

Kanonnyeckue GOpMbI TOrHYECKIX BBIPKEHHN

2.8

COBepI_HeHHBIe JAU3BIOHKTUBHBLIC KOHBIOHKTHBHBIC HOPMAJIbHBLIC (bOpMBI, AJIrOprUTMbI
HUX NOCTPOCHUA 110 Ta6JII/IIIC NCTUHHOCTHU

2.9

Jlormueckue 31eMeHTHI B cocTaBe kommbioTepa. Tpurrep. Cymmarop. MHoropaspsiisblii
cymmarop. IlocTpoenue cxem Ha JIOTMYECKHX 3JIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aUCh JOTMYECKOI0 BBIPAKEHHUS 10 JIOTUYECKON CXEME

2.10

Mogenu wu MonenupoBanue. llenmn MopaenupoBaHus. AJIEKBAaTHOCTb — MOJIENHU
MoJieupyeMoMy 00beKTy Win npoueccy. @opmanuzanus NpuKIaJHbIX 33/1a4.

[IpencraBnenue pe3yJabTaToOB MOJEIIMPOBAHUS B BHJIE, yIOOHOM Jid
BOCIIPHUATHS uelloBeKOM. [ 'paduueckoe MpeJcTaBlieHHe JaHHBIX (CXEMBbl, TaOJIUIBI,

rpadukm).

211

IIpencraBineHne LENbIX YUCEN B MaMATH KOMIbHOTEpa. OrpaHUYEHHOCTh IUarna3oHa
yyceNl NPH OrPAHMYEHHUM KOJMYECTBA pa3psanoB. llepemonHeHue paspsaHON CETKU.
be33nakoBbie W 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWT. J[BOMYHBIN MOMOIHUTEIBHBIN KO
OTPULIATEIILHBIX YUCEL.

IToGuToBBIE JIOTUYECKHUE oIepalum. Jlornueckuii, apu(pMeTHYECKUl U
nuknyeckuit casuru. llngposanue ¢ mnoMomso MoOUTOBOM ornepanuu

«uckinoyaromee NJI»

2.12

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMATH KOMIIBIOTEpA. 3Haqama$[ qaCcTb H
MOopAIOK 4YHCIIA. I[I/IaHa3OH 3HA4YCHHH BCIICCTBCHHBIX YHUCCII. HpO6HCMLI XpaHCHUA
BCIICCTBCHHBIX YHUCCII, CBA3AHHBIC C OTPAHUYCHHUEM KOJIMYCCTBA paspAaa10B. Bremonuenue
onepaunﬁ C BEIICCTBCHHBIMU YN CJIaMH, HAKOIIJICHUEC OII0OK IIPpH BEIYUCIICHUAX
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2.13

I'padgbl. OcHoBHBIE TOHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOLIbIO MaTpHIL
CMEKHOCTH, BECOBBIX MAaTpHL], CIIMCKOB CMEKHOCTH. PellieHne alropuTMMUecKux 3a1ad,
CBSI3aHHBIX C aHAIM30M TpadoB (IMOCTPOCHHE ONTHUMAIBHOTO MYTH MEXAY BEPIIMHAMU
rpada, oOmpeAereHHE  KOJMWYECTBA  PA3IMYHBIX MyTed  MEXIy  BepIIMHAMH
OPHEHTUPOBAHHOTO ALIUKIMYECKOTO rpada)

2.14

HepeBpsi. bunapHoe gepeBo. [epeBbs momcka. CmnocoObl 00xoma jaepesa.
[IpencraBnenue apupmMeTHUECKUX BhIpaXKEHUN B Buje nepeBa. Vcnonb3oBanue rpadon
U JIepEBbEB MIPHU OMUCAHUH 0OBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPa

2.15

JIMCKpeTHbIE WIPbl IBYX HUIPOKOB ¢ monHOM wuHpopmanuei. [locTpoenue nepesa
nepedopa BapuaHTOB, ONMKUCAHUE CTPATETUHU UTPHI B TaOIMUHON (popme. Beiurpeliineie u
MIPOUTPBHIIIHBIE TO3UIIUU. BRIUTPHILIHBIE CTpaTerun

2.16

CpenctBa HMCKYCCTBEHHOTO HHTeIUIeKTa. MaeHTudukanus U TMOUCK H300paskeHui,
pacno3HaBaHue Juil. lcnonb3oBaHME METOJOB MCKYCCTBEHHOTO HHTEIUIEKTa B
oOyuaromux cuctemax. lcmonap3oBaHHE METOIOB HMCKYCCTBEHHOTO HMHTEIUIEKTa B
pobotorexnuke. UnTepHer Bemiei. Heliponusie cetu

ANropuTMBI ¥ IPOrPaMMHUPOBAHKE

3.1

dopmanusanys MIOHATUSA aJIroOpuTM™a. Mamvna Trropunra Kak
YHUBEpCaIbHas MOJEIb BBIUNCICHUN

3.2

OreHka CI0KHOCTH BBIYMCIEHUH. Bpems paboTel 1 00beM HCHOIB3YEMOM MaMsATH, UX
3aBUCHMOCTb OT pa3Mepa UCXOAHBIX AaHHbIX. OLlEHKa aCUMITOTHYECKON CIOXKHOCTU
JITOPUTMOB. AJTOPUTMBI TTOJIMHOMHUAIBHOM ciiokHOCTH. [lepebGopHble anropuTMBblI.
[IpuMepsl pasnUuYHBIX AITOPUTMOB pPELIEHUS OJHOM 3aJadd, KOTOPbIE MMEIOT
Pa3INYHYIO CIIOKHOCTb

3.3

Onpenenenre BO3MOXKHBIX PE3yIbTaTOB PabOTHI MPOCTEUIINX AITOPUTMOB YIIPABICHUS
WCIOJIHUTENIIMA M BBIYMCIUTENIBHBIX aNropuTMoB. OrmpenereHre MCXOJHBIX TaHHbIX,
IPU KOTOPBIX QJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

34

AnTopuTMBI 00pabOTKH HATYpaJbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX CHUCTEMAaX
CUHCIICHHsI: pa30MeHne 3aliCy 4Yucia Ha OTACNbHBIC MUQPHI, HAXOXKICHUE CYMMBl U
MpOU3BeACHUS UG, HAXOKACHUE MAaKCUMaIbHOU (MUHUMAIIBHOM ) UDPHL.
[IpencraBnenue uucia B Buje HAOOpa MPOCTBIX COMHOXHUTENCH. AJITOPUTM OBICTPOTO
BO3BEJCHHUSI B CTEMEHb. [IOMCK MPOCTBHIX YMCEN B 3aJlaHHOM JIHAMa30HE C MOMOIIBIO
aIrOpUTMa «petreTo DpaTocherar
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35 MHoropa3spsiIHbI€ 1IeIbIC YUCIIa, 3a0a91 JUTMHHOW apu(pMETUKI

3.6 Azpik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunbel gaHHBIX:
[[eJIOYHCIICHHBIC, BEIIECTBEHHBIC, CUMBOJIbHBIC, JOorndeckue. Berienus.  CroxxHbIC
ycnoBua. Huknael ¢ ycimoBueMm. LIUKIIBI 11O IEpEMEHHOM.

O6paboTka HmaHHBIX, XpaHsAmMXcs B ¢ainax. TekcToBble M JBOUYHBIC (HANIIBI.
daiinoBeie nepemMeHHbIC ((aiioBbie yka3aTenu). Urenue u3 daiina. 3anuck B Qaii.
Pa3buenue 3a/1a4u Ha noJ13a/1a4yH. [Toanporpammbl (mpouenypsl  u
¢byukiun). Mcnonp30BaHue CTaHIapTHON OUOIMOTEKH S3bIKA MTPOrPaMMHUPOBAHUS

3.7 Pexypcus. PexypcuBabie npouenypsl u ¢yHkuuu. Mcmonp3oBaHue cTeka s
OpraHu3aly PEKYPCUBHBIX BBI30BOB

3.8 Uucnennsie MeTopl. TouHOe U MpUOIMKEHHOE pelieHus 3a1auu. YncneHHoe penieHue
ypaBHEHUH ¢ OMOIIIBIO TOA00pa napamerpa. UncieHHbIe METO/IbI PEIICHUS YPaBHEHUMN:
MeToJl mepedopa, METOJ MOJOBHHHOTO iAeneHus. [IpubmmkeHHOE BBIYMCICHHE JJIHH
KpuBbIX. Bpruncnenue miomaneii (uryp ¢ HOMOIIbIO YHCIEHHBIX METOJOB (METOA
MPSIMOYTOJIBHUKOB, MeTOA Tpaneruii). [louck Makcumyma (MUHMMYMA) GYHKIIUH OJTHOM
MePEMEHHON METOJIOM TTOJIOBUHHOTO JICJICHUS

3.9 OO0paboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHblEe (YHKLIMHU s3bIKAa MPOrPaMMUPOBAHUS
uis 00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK:
MOJICYET KOJMYECTBA MOSIBICHUN CUMBOJIa B CTpOKE, pa3OMeHHEe CTPOKM Ha CJoBa IO
MpOOENbHBIM CHMBOJIAM, IIOMCK TMOJCTPOKM BHYTPUM JaHHOM CTPOKH, 3aMeHa
HaWJICHHOM TIIOACTPOKM Ha JPYIyK CTpOKy. ['eéHepanmss Bcex CJIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIIOMIMX 3aJaHHBIM orpaHndyeHusM. [IpeoOGpa3oBaHue uncia B
CUMBOJIbHYIO CTPOKY U 00paTHO

3.10 MaccuBsl U MOCIEIOBaTENLHOCTH 4HceNl. Brruncienne o0OOIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHMBa WJIM YHUCIOBOM MOCIEIOBATEIBHOCTH (CYMMBbI, IPOU3BEACHUS,
CpemHero  apu(METHUeCKOro, MHUHHUMAJIbHOTO M MAaKCUMAJIBHOTO JJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIOUIUX 33aJaHHOMY YCIOBHUIO). JIMHENHHBIN MOUCK
3a[JaHHOTO 3HAYEHUST B MacCuBe. ANTOPUTMBI pPabOTHI C DIEMEHTAaMH MacCUBa C
OJIHOKPAaTHBIM TPOCMOTpOoM MaccuBa. CopTHpoBKa ogHOMEpHOro maccuBa. IIpocteie
METOJIbI COPTHUPOBKU (METOJ TYy3BbIpbKa, METOJ BBIOOpPA, COPTUPOBKA BCTaBKAMHU).
CoptupoBka cnussHHeM. beicTpas coptupoBka MaccuBa (amroput™ QuickSort).
JIBOMYHBIN MMOMCK B OTCOPTUPOBAHHOM MAacCHBE
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3.11

JIBymMepHbIe MacCHBBI (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX MaCCHUBOB:
3aI0JIHEHHUE JBYMEPHOI'0 YHUCIOBOIO MAacCUBA 110 3a/1aHHBIM IIPaBUJIaM, IIOUCK 3JIEMEHTA
B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa (MUHHMyMa) U CYMMBbI 3JIEMEHTOB
JByMEpPHOI'0 MAaCCHBA, IEPECTAHOBKA CTPOK U CTOJIOLIOB JBYMEPHOIO MacCUBa

3.12

CrnoBapu (accormaTBHBIC MacCCHBBI, OTOOpaKCHHS). XoMI-Ta0IHIIbI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

3.13

Creku.  AHanu3  NpPaBUIBHOCTH  CKOOOYHOTO  BBIPAXKECHHS. Brruncnenue
apu(PMEeTUYECKOTO BBIPAXKEHUS, 3alHUCAaHHOTO B MOCTPUKCHON ¢dopme. Ouepenu.
Hcnonp3oBaHue ouepenu A BpEMEHHOT'O XpaHEHUS TaHHBIX

3.14

Anroputmel Ha Tpadax. [locTpoeHrne MUHUMAIBFHOTO OCTOBHOTO JIEPEBA B3BEIICHHOTO
CBS3HOTO HEOPHEHTHpPOBaHHOTrO rpada. KonuyecTBO pasnuyHbIX MyTeH MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO alUKINYecKoro rpada. Anroputm JelkcTpsl

3.15

JlepeBbs. Peannzanus qepeBa ¢ HOMOLIbIO CCHUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbsd. llocTpoeHue pepeBa sl  3aJaHHOTO  apU(PMETUUECKOTO  BBIPAKEHHUS.
PexypcuBHble anroputmsl 00xoza aepesa. Vcnonab3zoBaHue cTeka u ouepeau i 00xoaa
nepeBa

3.16

JuHamuueckoe [IPOrpaMMUpPOBaHKE KaK METO peleHus 3a1a4 C
COXpAaHEHMEM IPOMEXKYTOYHBIX pe3yJbTaToB. 3ajJaud, pellaeMble C OMOLIbIO
JMHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUYMCIEHUE PEKYPCUBHBIX (DYHKIUH, Mojcyer
KOJINYEeCTBA BapUAHTOB, 3a/1a4M ONTUMH3ALUN

3.17

[TonsiTie 00 O00BEKTHO-OPUEHTUPOBAHHOM IPOTPaMMUPOBAaHUU. OOBEKTHI M KIIACCHI.
CgoiictBa U MeTOnbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Pa3paboTka
IpOrpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO Mojaxona. MuHkancymnsus,
HaclieloBaHue, oauMophu3m

WHudopMaloHHble TEXHOIOTUU

4.1

Ananmuz JaHHBIX. OcHOBHBIE 3aga4un aHaJInu3a JaHHBIX IMPOrHO3UPOBAHUC,
KJ'IaCCI/I(I)I/IKaLII/I}I, KJracTepusanus, aHaJin3 OTKJIOHCHUH.
IlocnenoBaTeabHOCTH pelICHUA 3a/la4 aHaJIi3a OaHHBbIX!: C60p MNEPBUYHBIX JIaHHBIX,
OYHCTKA M OICHKa Kady€CTBa JaHHBbIX, BBIGOp u (I/IJ'II/I) MMOCTPOCHUC MOJCIIN,
npeo6pa30BaH1/Ie JAaHHBIX, BHU3YyaJIW3allud HOAHHBIX, HWHTCPHPCTALUA PC3YJIbTATOB.
HpOPpaMMHBIe cpeacrea u I/IHTepHeT-CepBI/ICH JJIsA O6pa6OTKI/I U MPCACTAaBJICHUA
JlaHHBIX. bolbIine gaHHBIe. MalllMHHOE O6Y‘ICHI/IC

4.2

Amnamns JaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[. Brruncienue CYMMBI, CPEAHETO
apI/I(bMeTI/I‘-ICCKOI‘ o, HanOOJIBIIIETO (HaI/IMCHBIJ_ICFO) 3HA4YCHUA
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nauanazoHa. BelumciaeHune kosg¢uiMeHTa KOppeasuuu JABYX pAIOB  JIaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEWYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue rpagukos
¢ynkuuid. [Tonbop nmuHNM TpeHna, pelIeHre 3aaad MPOrHO3UpOoBaHUs. Pemenue 3amad
ONITUMH3AINHU C TOMOIIBIO JIEKTPOHHBIX TaOJIHUIY

4.3

Juckperusanuss Mpyd MaTeMaTUYECKOM MOJICIMPOBAHUM HEMPEPHIBHBIX MPOIECCOB.
MonenupoBanue JIBUKCHHUSL. MonenupoBanue OMOJIOTMYECKHUX CHUCTEM.
Matematuueckre MoJieJu B 9KOHOMUKE. BbIuncauTenbHbIe SKCIIEPUMEHTBI C MOJICIISIMH.
OO6paboTka pe3yabTaTOB HKCIEPUMEHTa. MeToa HauMeHbIIUX KBaapaToB. OleHka
YHCIIOBBIX MApaMeTPOB MOJCIUPYEMbIX OOBEKTOB M TMpolieccoB. BoccraHoBieHue
3aBHCHMOCTEH 110 pe3yibTaTaM SKCIIEPUMEHTa

4.4

BepositTHOCTHBIE MOZCIIN. Meronbl Mounre-Kapuo. HNmuranmonnoe
MojienpoBanue. CHCTEMbI MaCCOBOTIO 00CTYKUBaHUS

4.5

Tabmuunble (pensiuroHHbIE) 0a3bl MaHHBIX. Tabiuma - mpencTaBlieHHE CBEACHUN 00
OJIHOTUIHBIX 0o0BbekTax. llome, 3ammce. Kimrou Tabmmipel. Pabora ¢ rorosoi 0Oa3zoit
JTaHHBIX. 3anojHeHue 0a3bl JaHHBIX. [IOMCK, cOpTUpOBKAa W  (UIBTpaLUs JaHHBIX.
3anpocsl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ mapaMerpamu. Beluuciisiemble moiis B
3arpocax.

MHoroTta0iauuHbie 0a3bl JaHHBIX. THUIBI CBs3eH Mexay TaOnuuamu. BHeUIHWiA Kirou.
[lemocTHOCTD Oa3bl TaHHBIX. 3aMPOChl K MHOT'OTA0TMYHBIM 0a3aM JTJaHHBIX

4.6

TexcroBbili mponeccop. Cpeacrsa MOMCKAa M aBTO3aMEHBl B TEKCTOBOM ITPOLIECCOPE.
CrpykTypupoBaHHBIE TEKCTOBbIE JOKyMEHTHl. CHocku, orunasineHue. IIpasuiia
LUTUPOBAHUS UCTOYHUKOB U 0(OopMIIeHHS ONOInOrpaduuecKiX CChIIOK
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EJIMHBIA TPA®UK OLIEHOYHBIX ITPOLELYP HA 2025-2026 YYEGHBII I'OJI

IIpeam | Kiua | Koun- Konu- | Cenr | Okt | Host Jexadpb AuBaps | ®Pespagas | Maprt Anpeanb Maii
et/ ¢C | 4yecTBO | 4yecTBO | s0pHL | sIOp | Opp
Mecsu 4acoB 4acoB b
BTIOJ | Haoue-
HOYHbIE
npouexy
pbl
10 34 1 1 4
Heoens Heles
anpens mas
(1 gac) (1 gac)

Kontposnbnas KoHntpossHa
pabora o Teme | s paboTa 1o

"TeopeTnueckue TeMe
OCHOBBI "TexHosorH"
nH(pOpMATUKN» | U 00pabOTKU
TEKCTOBOM,
rpapuuecKko
nu
MYJIbTUMEIN
HHON
uHpopmanu
I/I"
11 34 2 1 4 neoens
Heoens Gespans
Oekabpsis (1 gac)
(1 gac) Kontpoinb
KoHntponbHas Has
pabota no pabota o
TeMe TeMe
"Uudopmarno "Anropur
HHOE MBI U
MOJIETMPOBAHU AJIEMEHTHI
e" MporpaMm

WPOBAHUS
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