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IHHOACHUTEJIBHASA 3AIITMCKA

HopMaTHBHO-IPABOBBIE TIOKYMEHTDI:
Pabouas IporpamMmMma IoJAroToBJICHA HA OCHOBC.

- ®enepanpHoro 3akona «O6 obpazoBanuu B Poccutickoit deneparum» ot 29.12.2012 N
273-d3
~- @enepanbHblii TOCYAAPCTBEHHBIM 0Opa30BaTEIbHBIM CTaHAAPT OCHOBHOIO
oOmero oOpa3zoBaHus, YTBEPKIAEHHBIN MpukazoM MuHucrepcTBa npocseuienus PO
oT 31.05.2021 Ne 287 (¢ u3MEHEHUSMH, BHECEHHBIMU IPHUKa30M MHUHHUCTEPCTBA
npocselienust Poccuiickoit @enepanuu ot 18.07.2022 Ne 568);
~ IIpuka3 MunucrepctBa npocsemenus Poccuiickoit @enepanuu ot 12.08.2022 Ne
732 «O BHeceHUU U3MEHEHUH B (peliepabHbIA rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHAApT  CpEeIHEero  o0mero  o0pa3oBaHUs»,  YTBEPKACHHBIA  MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 masg 2012 r. Ne
413;

- B cootBerctBrn ¢ ®I'OC COO Ha ocHoBe DenepanibHOM pabouei mporpaMMbl CPETHETO
oOpazoBanus, pazpadbotanHot ®I'BHY «UHcTUTYT cTpaTeruu pa3BuTHs 00pa30BaHUD)
u onmyonrkoBaHHOM Ha caiite ECOO ¢ yuerom @OIT;

- denepanbHOr0 TNEpeUHS YYEOHMKOB, YTBEPKIEHHOTO TMpUKa3oM MUHUCTEPCTBA
npocemienust ot 21 centsOps 2023 roma Ne 858 «O06 yrBepxkaeHUM GheaepanabHOTO
nepeuHsi y4eOHMKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO TNPH pealh3alliid HMMEIOIIHNX
rOCYJapCTBEHHYIO aKKpPEIUTAIIMI0 00pa30BaTENbHBIX MPOTPAaMM Ha4yaJlbHOTO OOIIIETO,
OCHOBHOTO  00miero, cpeaHero  oOmiero  oOpa3oBaHUs,  OpraHU3AIUsIMH,
OCYIIECTBIISIONMMUA 00pa30BaTEIbHYIO JIESITEIILHOCTh M YCTAHOBJICHHS TPEACIIBHOTO
CpOKa MCTIOJIb30BAHMSI HCKITIOYEHHBIX YUeOHUKOBY;

- denepanbHblil MEpeYEHb AIEKTPOHHBIX O0PA30BATENIbHBIX PECYPCOB, TOMYIIEHHBIX K
UCIIOJB30BAaHUIO TMPU peaM3alUi HMEIOIUX TOCYJAapCTBEHHYIO aKKPEIUTALUI0
o0pa3oBaTeNIbHBIX MNPOrpPaMM HAYaJIbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpPEeaHEro
oOmero 00pa3oBaHMs, YTBEp)KIAEHHAs MpPUKa30oM MUHHUCTEpCTBA MPOCBEIICHUS

Poccuiickoit @enepanuu ot 2 aBrycra 2022 r. Ne 653;



— IlocranoBiieHus [JIaBHOTO TOCYJapCTBEHHOIO CAHUTAPHOIO Bpada Poccuiickon
®enepaunn ot 28.09.2020 r. Ne 28 «O0 yrBepxkaeHun canutapHbix npasui CII
2.4.3648-20 «CaHUTapHO-3MUJIEMUOJIOTHYECKHE TpeOOBaHUA K  OpraHHU3alUsIM
BOCIIUTAHUS U OOYUYCHUS, OT/IbIXA U 03I0POBJICHUS JeTel U Moytoexu» 1 oT 28.01.2021
Ne 2 «O6 yrBepknenuu caHuTapHeix mpaBusn U HopMm CanlluH 1.2.3685-21
«'urueHnyecKkue HOPMATHBBI U TpeOoBaHMS K oOecreueHuIo 0€30MmacHOCTH M (WIIH)
0e3BpeTHOCTH IS YeTloBeKa (PaKTOPOB CPeabl OOUTAHUS.

- OOpa3oBatenbHON TporpaMmbl cpemHero obmero o6Opazoanus DKKOY «MKK

[Tancuona Bocoutaguuiy MO POy .

Conepxanue paboyeil mporpaMMbl OPUEHTHPOBAHO Ha Y4EOHO-METOJAMYECKUI

komiuieke E.A. Epemuna, K. FO. [Tonsikoga.

CocraB YMK:



1. Uudopmatuka. 10—11 kmaccel. YriryOn€HHBIN YPOBEHB: ITporpaMma Jjis cTapiiei
mkoinel. / E.A. Epemuna, K. 1O. IloaskoBa — M.: BUHOM. JlaGopatopus 3HaHUH,

N31aTCJIbCTBO «HpOCBCHICHHe»;

2. Nudopmatuka. 10 kiacc. YriyOseHHbIN ypoBeHb: yueOHUK B2 4. U. 1/ E.A.
Epemuna, K. FO. [Tonsikoa -M.: BUHOM. JlaGopaTtopust 3HaHU, U31aTETHLCTBO

«HpOCBeHICHI/Ie»;

3. Undopmaruka. 10 knacc. YriyOneHHsii ypoBeHb: yueOnuk B 2 4. Y. 2/ E.A.
Epemuna, K. FO. [Tonsikoa -M.: BUHOM. JlaGopaTtopus 3HaHUA, U3AaTEIBCTBO

«HpOCBGHIeHI/IC»;

4. Nndopmaruka. 11 knacc. YriayOneHHslid ypoBeHb: yueOHuk B 2 4. Y. 1 / E.A.
Epemuna, K. FO. [Tonaxosa -M.: BUHOM. JlabopaTopus 3HaHMi, U34aTEIbCTBO

«HpOCBGHIeHI/IC»;

5. Nudopmaruka. 11 knacc. YrmyOneHHsii ypoBeHs: yueOnuk B 2 4. Y. 2 / E.A.
Epemuna, K. YO. [Tonaxosa -M.: BUHOM. JlabopaTopus 3HaHM, U31aT€IbCTBO

«IIpocsenieHue;

6. Uudopmaruka. YMK nmna crapmedt mkonsl [DnexkTpoHHbiit pecype]: 10-11
KJIacChl. YTUIyOJICHHBIH ypoBeHb. MeToaudeckoe nocooue st yautens / ABTop-
coctaButenb: M. H. boponun. — Din. uzn. — M. : BUHOM. Jlabopatopust 3HaHuii?

N31aTCIIbCTBO «HpOCBeHIeHHe»;

7. JlomonHuUTEIBHBIE TOCOOUS M3/aTeNbcTBA BUHOM 1Sl OpraHu3anyyu BHEYPOUYHOM

paboThI yHaluxcs:
8. Tecto! k yueOHuky (s komruiekta NetTest u onnaliH-Bepcus).

9. IlocoOue ¢ 3amaHusIMHU JIs1 MOATOTOBKU K UTOroBOoM arrectaru EI'D ¢ koMmakT-

JMCKOM (MHTEPAKTUBHOM Cpe/io Jisi CAaMOMIOATOTOBKU M CAMOKOHTPOJIS).

10.ITpaxkTrueckue pabotel k yueOHUKy «H(popMaTrka. YriayOnEéHHbIN ypOBEHbY» IS

10-11 kmaccor K.1O. ITonsikoBa u E.A. Epemuna [3nekTpoHHBIN pecypc];

11. TIpesenrtanuu k yueOHuky «MupopmaTtuka. Yriayonéunsiii yposeus» st 10-11

kiaccoB K.1O. ITonsikoBa u E.A. EpeMuna [D5nekTpoHHBIN pecypc];


http://kpolyakov.spb.ru/dosie.htm
http://pspu.ru/personal/eremin/
http://kpolyakov.spb.ru/dosie.htm
http://pspu.ru/personal/eremin/

12.HabGop y4eOHBIX MPaKTUUYECKUX MOCOOMM MO BBIOOPY (IJIEKTHBHBIX KYpPCOB) IO

TeMaM Kypca HHOPMaTUKU:

http://metodist.lbz.ru/iumk/informatics/ec.php

VYueonuku nmuaun E.A. Epemuna, K. 1O. [TonskoBa peanusytor tpedoBanus OI'OC
cpenHero obmero oOpa3zoBaHus U BKIIOUEHBI B DeiepanbHbIil IepeueHb yYeOHUKOB,

PCKOMCHAOBAHHLBIX K MUCIIOJIB30BAHHIO B O6IH€O6p330BaTCHI>HI)IX opraHmu3anuiax.

DJIeKTPOHHBIE (LM (ppoBbIe) 00pa3oBaTebHbIE PecypChl

(ucmonb3yeMble MaTepHallbl U3 MEPEUHsl, YTBEPKACHHOIO pUKazoM MUHUCTEpCTBA

npocgeieHust PO ot 02.08.2022 Ne 653 «O0 yTBepxkeHnn (heaepanbHOro nepeyHs
AJIEKTPOHHBIX 00Pa30BATENIbHBIX PECYPCOB, AOMYIIEHHBIX K UCIOJIB30BaHUIO IIPU
peann3any UMEIOLUX FOCyIapCTBEHHYIO aKKpeIUTalUi0 00pa30BaTeIbHbBIX
IpOrpamMM Ha4aJIbHOTO OOIEr0, OCHOBHOTO OOIIEr0, CPEIHEr0 0OIIEro
oOpa3oBaHUsI».)

e DJIEKTPOHHBIN 00pazoBaTenbHbId pecypc «/lomammnue 3amanus. Cpennee oOriee
obOpazoBanue. Undpopmatuka», 10-11 knace, AO UznarensctBo «IIpocBenieHue.

[Iporpamma mo wuHdopmatuke (yriyOJ€HHBI ypOBEHb) Ha YpPOBHE CPEIHETro
ob1rero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTelIbHOW  MPOrpaMMbl  CpeAHEro  of0miero  oOpa3oBaHMS,
npeacrasieHHbix B ®I'OC COO, a Takxke (enepanbHOil pabouyell NporpaMmbl
BOCITUTAHUSI.

[IporpamMma no mHpopMaTHKe HAE€T MPEACTABICHUE O LIENAX, OOIIed CTpaTeruu
00y4eHMs, BOCIIMTAHUSA U PA3BUTHS OOYYAIOMIMXCA CPEICTBAMH Yy4e€OHOro IpeaMera
«Madpopmatrkay Ha yrayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTeNIbHOE MPEAMETHOE
coZiepKaHue, MPENyCMaTpUBaET €ro CTPYKTypUPOBAHUE IO pasjeiaM M TeMaM Kypca,
ompeneNsieT paclnpeiesieHue ero mo kjaccaM (rogam HM3y4deHwus), Ja€T NpUMEpPHOE
pacrnpeziesieHue yueOHbIX YacoB MO0 TEMATUYECKUM pazjieiaM Kypca U PEKOMEHIyeMYO
(mprMepHYI0) MOCIEAOBATENBHOCTh MX HW3YYEHUS C YYETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKUA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH

00yJaronuxcsi.


http://metodist.lbz.ru/iumk/informatics/ec.php

[Iporpamma mo wuH(pOPMATHKE OMpEIeNseT KOJUYECTBEHHbIE M KauyeCTBEHHBIC
XapaKTePUCTHKHU Y4eOHOTO MaTepHrasia Ajisl KaXKI0T0 rojja U3y4eHHus, B TOM YHCIE [
COJIEPKATEIHHOTO HAMOJHEHHS] PAa3HOTO BHUJA KOHTPOJA (IPOMEKYTOUHOM aTTecTalluu
00y4aromumxcsi, BCEPOCCHICKUX TMPOBEPOUYHBIX pabOT, TrOCyNapCTBEHHOW HTOTOBOMA
arrectanuu). I[lporpamma 1o wHHPOpPMATHKE SBIAETCS OCHOBOM JJISi COCTaBJICHUSA
aBTOPCKHX YUYEOHBIX MPOTPaMM U YYE€OHHKOB, MOYPOYHOTO IUIAHUPOBAHUS Kypca
YUUTEIIEM.

HNudopmartuka B cpeHeM 00111eM 00pa30BaHUN OTPAXKAET:

CYUTHOCTh HH()OPMATUKN KaK HAYYHOUN JUCIUILTHHBI, U3YYaroIIel 3aKOHOMEPHOCTH
OPOTEKaHUsT M  BO3MOXHOCTM  aBTOMAaTH3aluMd  HH(OPMALMOHHBIX IPOLIECCOB

B Ppa3JIMYHBIX CUCTCMAX,

OCHOBHBIE 00JIACTH IPUMEHEHUSI HHPOPMATUKH, TIPEXK]IE BCETO HHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABJIEHUE U COLUATIBLHYIO chepy;

MEXKIUCHUIUIMHAPHBIM ~ XapakTep  UHPOpMATUKKM U HUHPOPMAIMOHHOMN
NEeSATEIbHOCTH.

Kypc wundopmatuku ajiss ypoBHSL CpeIHETro oOIIero oOpa3oBaHUS SIBISETCS
3aBEpPIIAIOIIMM JTAallOM HENpPEephIBHOM MOATOTOBKMA OOydalIIMxcsd B 00sactu
uHQOpMaTUKA M HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, OMUpAeTCs Ha
colepkaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOI'O OOIIEro OOpa30BaHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHUsSI MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéT
TEOPETUUCCKOE OCMBICIICHNE, MHTEPIIPETAIIUIO U 0000IIEHNE ITOTO OIbITA.

Pesynbrarel  yrimyOn€HHOTO  ypOBHS ~ M3yY€HUs  y4yeOHOro  mpeameTa
«MHpopmMaTrkay OpUEHTUPOBAHBI HA TOJIyYEHHE KOMIIETEHTHOCTEH ISl OCeyoen
npoecCHOHaNBHON JeATEIPHOCTH KaK B paMKaxX JaHHOM MPEeIMETHOW 00JIacTH, Tak
U B CMEXHBIX ¢ Hel obsacTsx. OHU BKIIIOYAIOT B CEOS:

OBJIAJICHUE KIIFOUEBBIMU MOHSATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHAs TpeIMeTHass 00JIacTh, PACIO3HABAHUE COOTBETCTBYIONIUX WM MPU3HAKOB U
B3aMMOCBA3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE MOIXOJbl K H3YYEHHIO
SIBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOi MpeIMeTHON 00JacTH;

yMEHHUE peliaTh TUMOBbIE MPAKTUYECKHUE U TEOPETUUYECKUE 3a7auM, XapaKTepHbIE
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JUTSl KICTIOJIb30BAHMSI METOJIOB U MHCTPYMEHTAPHS TAHHOU MPEAMETHOM 00J1acTH;

HaJIM4YMe MPEACTABICHUN O JaHHOM MpEeAMETHOM 00JIacTH KakK LEJTOCTHONW TEOpUu
(COBOKYIHOCTH TE€OPHUIi), OCHOBHBIX CBSI3IX CO CMEKHBIMH O0JIACTSIMU 3HAHUH.

B pamkax yriayOGn€HHOTO YpOBHS H3y4deHHMs HH(OPMATUKH 00eCIeYrBacTCs
LeJIeHANpaBICHHAs] TOATOTOBKAa OOydYaloImMUXCd K MPOJODKEHUI0 00pa3oBaHUSB
OpraHU3aIHIX podeCCHOHATTEHOTO oOpa3zoBaHUs 1o CIEIUATHHOCTSIM,
HEMOCPEJICTBEHHO CBA3aHHBIM C HU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MpOrpamMMHas
UHKEeHepHus, uH(opMalnMoHHas  0e30MacHOCTh, HMH(POPMAIMOHHBIE  CHCTEMBIU
TEXHOJOTHH, MOOWIIbHBIE CUCTEMBI M CETH, OOJbIINE JaHHBIC U MAlIMHHOE O0ydYeHHe,
NPOMBIIIUICHHBIA ~ MHTEPHET  BEIIeW, WCKYCCTBEHHBIH MHTEIUICKT, TEXHOJIOTUH
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHMKA, KBAHTOBBIE  TEXHOJOTHUU,  CHUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOJIOTUU BUPTYaJIbHOM U JOMOJIHEHHOM pealbHOCTEM.

OcHoBHas 11e/1b U3y4YeHus1 yueoHoro npeameta «MudopmaTuka» Ha yriayOonéHHOM
YpPOBHE CpeIHero oOmiero oOpa3oBaHUs — oOOecnedYeHue AaIbHEHIIEro pa3BUTHS
UH(OPMAITMOHHBIX KOMIIETEHIIUN 00yYaroIerocs, ero roTOBHOCTHU K JKU3HU B YCIOBUAX
pa3BuBaroIIerocss MHPOPMAIIMOHHOTO OOIIeCTBA M BO3pacTaroUleil KOHKYpPEHUUU
Ha pbhIHKE Tpynaa. B cBs3u ¢ »Tum u3yuyeHue uHpopmatuku B 10—11 kiaccax mAOmKHO
00ecneunTs:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAaHHOTO HAa TIOHHUMaHUU POJHU
uHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUH B COBPEMEHHOM
00IIIeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUUECKOTO U AJITOPUTMUYECKOTO MBIIIJICHHUS,

c(hOpPMHUPOBAHHOCTh YMEHUMN pa3nnyaTh (PAKTHI U OLICHKU, CPABHUBATH OIEHOYHBIC
BBIBOJIBI, BHJETh HMX CBSI3b C KPUTEPUSIMHU OLCHHUBAHUS U CBSI3b KPUTEPUEBC
ompeneéHHOM CHUCTEMON IIEHHOCTEW, MPOBEPSATh Ha JIOCTOBEPHOCTh W 0000IIaTh
uHpopMaIuio;

c(hOpPMHUPOBAHHOCTH MPECTABICHUH O BIUSHUA WH()OPMAITMOHHBIX TEXHOJIOTUI Ha
KW3Hb 4YeJioBeKa B OOIIECTBE, IMOHUMAaHUE COIUAIBHOTO, HSKOHOMHUYECKOTO,
MOJIMTUYECKOT0, KYJIbTYPHOIO, IOPUIAYECKOr0, MPUPOJHOTO, SPrOHOMUYECKOTO,

MEIUIIMHCKOTO U (PU3HOJIOTHUIECKOTO KOHTEKCTOB HH(POPMAITHOHHBIX TEXHOJIOTHIA;



OPUHATHE TPABOBBIX U OJTUYECKUX AaCHEKTOB HH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOACH, BOBJIECUEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIPOCTPaHEHUE UHPOPMALIHH;

CO3/IaHHE€ YCJIOBHM JUIsl pa3BUTHs HABBIKOB Y4eOHOM, IPOEKTHOH, Hay4dHO-
UCCIIEIOBAaTENIbCKOM W TBOPYECKOW JACATETbHOCTH, MOTHUBALUKM  OOYUYaIOIIUXCSK
CaMOpa3BUTHIO.

B conmepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISAIOTCS YEThIpEe
TEMaTUYECKHUX pa3zela.

Paznen «ludpoBas rpaMOTHOCTH OCBSILIEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U JIpyTUX DJEMEHTOB LU(PPOBOTO OKPYKEHHs, BKJIIOYAas KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB  OINEpAlMOHHON cucrteMbl, pabore B cetu HHTepHer
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, NHPOPMALIMOHHON O€30MaCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€Osl MOHSITUWHBIMN
anmapaT MH(OPMATUKH, BONPOCHl  KOAMPOBAaHUS  HH(MOpPMALIMK, HU3MEPEHUs
MH(OPMAIMOHHOTO O00BEMA JaHHBIX, OCHOBBI anreOpbl JIOTHKM W KOMIIBIOTEPHOTO
MOJIECJINPOBAHUS.

Pazgen «AnroputMsl W MpOrpaMMUpPOBAHHUE)» HANpABIEH Ha  Pa3BUTHE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3pad0TKy aJrOPUTMOB M OLIEHKY HMX CII0KHOCTH,
(dopMUpOBaHHE HABBIKOB peaJU3alMy IPOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopMalmoHHbIE TEXHOJOTUUY» MOCBALIEH BOINpPOCAM MPUMEHEHUs
UH(POPMAIIMOHHBIX TEXHOJIOTUH, pPEaJTu30BaHHBIX B TMPUKIAAHBIX TPOrPaMMHBIX
OPOJAYKTaX M WHTEPHET-CEpBHCAX, B TOM WYMHCII€ B 3aJayax aHaiu3a JaHHBIX,
MCIIOJIb30BaHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOJIUIL JJIsl peIICHUS IPUKIIAJIHbBIX 3a/1a4.

B npuBenénHom panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopmatukay
KYPCUBOM BBIJICJICHBI JIOMOJIHUTEIbHBIE TEMbI, KOTOPhIE HE BXOAST B 0053aTENIbHYIO
nporpaMmy O0Oy4Y€HHs, HO MOTYT OBbITh MNPEIJIOXKEHbl I H3Y4YEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM M CTIOCOOHBIM 00YYaIOIIAMCS.

YrnyOn€HHbIE  ypOBEHb  HM3ydyeHUS  HMH()OPMATUKM  PEKOMEHIYETCS IS

TEXHOJIOTUYECKOTO npoduis, OPUEHTUPOBAHHOTO Ha VH)XCHEPHYIO U



UHQOPMAIIMOHHYIO  c(epbl  NeATeTbHOCTH. YTIIyOJIEHHBIH  YpPOBEHb  HM3yUEHHUS
uHbOpMaTUKA  OOECIeunBaeT: IMOATOTOBKY OOYYalOIIUXCS,  OPUEHTHPOBAHHBIX

Ha CIICHHUAJIBHOCTH B obnacTu I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUH U HHXCHCPHBIC

CIIEIIUAIIBHOCTH, YYaCTUE B MPOCKTHOW M UCCIEIOBATENBCKOMN AEATEIIBHOCTH, CBA3aHHOU
C COBPEMECHHBIMU HAMpPaBJICHUAMH OTpaciIX HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, TOATOTOBKY K YyYaCTHI0 B OJAMIMAAaX W cpade EauHoro

rocyagapCTBCHHOI'O 3K3aMCHa I10 I/IH(i)OpMaTI/IKe.

Mecto npeamera « MHpopmaTuka

OG6mee yncio yacoB sl u3yueHus nHpopmatuku — 268 yaca.
B Tom uucre:

B 10 ki1acce — 136 yacoB (4 yaca B HeJeJ110),

B 11 kiacce — 132 yacoB (4 yaca B HeleJII0).
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COJEPXAHUE OBYUYEHUA

10 KJIIACC

HugpoBas rpaMOTHOCTH

TpeOoBaHus TEXHUKH OE30MACHOCTH W TUTHEHBI MPU padOTe C KOMIbIOTEpaAMU U
JPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[TpunIUIIEI PaObOTHI KOMITBIOTEPOB M KOMITHIOTEPHBIX CHCTeM. ApxuTektypa (HoH
Hetimana. ['apsapockas apxumexmypa. ABTOMATHYECKOE BBIMOJHEHUE MPOTPaAMMBI
nporieccopom. OrnepaTuBHasL, MOCTOSTHHAS U I0JITOBpEMEHHas naMsaTh. OOMEH TaHHBIMU
¢ nomo1bio uH. KoHTposuiepbl BHEMHUX yCTPOUCTB. [IpsiMOit AOCTYII K MaMATH.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojoruu. [lapaiensHbie
BbIUHCIICHUA. MHoromnpoueccopusie cucrembl. CyrnepkoMibroTepsl. Pacripenenénnbie
BBIYHCIIUTENLHBIE CUCTEMBI U 00paboTka OOJIbIIMX JAaHHBIX. MoOWIbHbBIE TU(POBBIE
YCTPOMCTBA M HUX POJb B KOMMYHHMKAalUsX. BCTpOEHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMmmHOe oOecriedyeHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bujsl
IporpaMMHOro obecnedeHuss M UX HazHadyeHue. (OCOOEHHOCTH MPOTPaMMHOIO
oOecrnieueHnss MOOMIIBHBIX ycTpoicTB. [lapamnensHoe nmporpamMmmupoBanue. CucTeMHOE
nporpamMmHoe  obecrnieuenune. OrnepaluoHHbIE CUCTEMbI. YTUIUTHL.  JlpaiiBepbl
ycTpoicTB. MHCTAIISAIUS U ACMHCTAILISLMS IPOTPAMMHOTO 00€CTIeYEHUSI.

QaitoBbie cuctembl. [IpuHIMIIBI  pa3MelnieHuss W HWMEHOBaHUS  (DAIOBB
noyiroBpeMeHHou namsty. 11abmons! 1uist onucanus rpynmn (aiyios.

[Iporpammuoe oOecniedueHue. JIuieH3UpOBaHUE MPOrPAMMHOIO OOECICUEHUS
U 1poBbIX pecypcoB. IIpompuerapHoe u cBOOOAHOE HpPOrpaMMHOE OOecTeueHHe.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIOJIb30BAaHUE MPOTrPaMMHOTO 00ECTeueHUs U
upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickon @enepanuyu 32 HEONPAaBOMEPHOE  MUCIIOJIb30BAHUE  IMPOrPAMMHOTO
obecrieueHus U HUPPOBBIX PECYPCOB.

HpI/IHHI/IHI)I IHOCTPOCHUA K aIllllapaTHBIC KOMIIOHCHTBI KOMIIBIOTCPHBIX ceTell.
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Ceresble npotokoibl. Cetb MHTEpHET. Anpecanus B cetu Mutepuet. [IpoTokomsl cTeka
TCP/IP. CucreMa JOMEHHBIX UMEH.

Paznenenue |IP-cetu Ha monacetd ¢ mnomouipio Macok mnozceteil. CereBoe
aaAMUHUCTpUpoBaHue. [lomydyeHne HaHHBIX O CETEBBIX HACTPOMKAx KOMIIBIOTEpA.
[IpoBepka HaIMuKMA CBSI3U € y370M ceTu. OmpeniesieHne MapuipyTa JIBHKEHUS AKETOB.

Buaet  gestenpHoctt B cetu  HMatepHer.  CepBucel  MHTepHera.
['eonndopmarmoHHbie CHUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHU
(Hampumep, JOKalus MOOWIBHBIX  TeNe(OHOB, OMNPEACICHUE 3arpyKEHHOCTH

aBTOMAarucTpaseil), MHTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUII.

['ocynapcTBeHHbIE AJIEKTPOHHBIE CEepBUCHI U yciayrd. ColualibHble CETH —
OpraHM3aIys KOJUIGKTMBHOTO B3aWMOJCWUCTBUA M OOMeHa naHHbIMH. CeTeBOil 3THKET:
npaBWiia TOBeJAEHUS B KuOeprpocTpancTBe. [IpobGreMa MNOATMHHOCTH TOJYYEHHOU
uHpopMaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHoreHHble ¥ HOKOHOMHUYECKHE YIPO3bI, CBSI3aHHBIE C HCIOJIH30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONOrHi. OO0mue npoOiaemMbl 3alluThl
uHdopmaruu u uHbOpMaIMOHHON Oe3zomacHocTH. CpeacTBa 3amMThl UHPOPMAIIUUB
KOMIIBIOTEPAaX, KOMIBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obOecrneueHue HMHGOPMALUOHHONW O€30MaCHOCTU. eKmpoHHAs
yugpposas noonucs, cepmupuyuposantvle caumsl U OOKYMeHmul.

[IpenoTBparieHre HeCAaHKIIMOHMPOBAHHOTO IOCTYIA K TUYHON KOH(PHUICHIINATHHON
uHbOpMaInK, XpaHALIEHCS Ha EPCOHATIBHOM KOMITBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpaMmHoe obecniedeHre U crnocoObl 0OpbObl ¢ HUM. AHTUBHUPYCHbBIE
nporpammbl. OpraHusaiusi JMYHOTO apxuBa MHGopManuu. PezepBHOE KONMHMpOBaHHUE.
[TaposnbHas 3amura apXusa.

[udpoBanue nanHbix. CUMMETpUYHbIE U HecUMMeTpuuHble H@pPbL. udps
npoctoit 3amensl. [lludp Ieszapsa. ludp Bumwxkenepa. Anropurm mmdpoBanus RSA.

Cmeeanoepagus.

Teoperunueckne 0CHOBbI HHPOPMATUKH
Nudopmarus, manaple W 3HaHUA. MHGOpManMOHHBIE MPOIECCH B MPHUPOJIE,

TEXHUKE U OOIIECTBE.
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HenpepepiBHbIE U AMCKpETHBIE BEIMYMHBI M CUTHaNBL. Heob6xoaumocTh
JTUCKpETH3ay HHGOPMAINH, TIPETHA3HAYCHHON JIJIs XpaHCHUS, TIepeladi 1 00pabOTKH
B U POBBIX CUCTEMAX.

JIBonuHO€E KOHUpoBaHue. PaBHOMEPHBIE M1 HEPABHOMEPHBIE KOABI. JleKoInpoBaHue
COOOIIIEHUH, 3aMMCaHHBIX C TIOMOIIbIO HEPABHOMEPHBIX KOJOB. YcioBue PaHo.
[TocTpoeHre OJHO3HAUYHO JEKOAMPYEMBIX KOJOB C HOMOUIbIO  jAepesa. [ pagh
An.A. Mapkosa. Equnuiibl u3MepeHus KoimdectBa HHPopMaiuu. AnpaBUTHBIN TOIX0
K OLICHKE KOJINYeCTBa NH(OPMALIUH.

Cucrembl cuucneHusi. Pa3BépHyTras 3amuch LENbIX M APOOHBIX  YHCEN
B IO3UIIMOHHON cucteMe cuuciaeHuss. CBoiicTBa NO3WIIMOHHOW 3alllCH YHCIIA:
KOJIMYECTBO LU(p B 3amUCH, MPHU3HAK JCIMMOCTH 4YHCJIa Ha OCHOBAaHHME CHUCTEMbI
CUMCIICHHs. AJNTOPUTM TNEPEeBOJia LIEJIOro yucia u3 P-WyHOM CUCTEMBI CUHCIIEHHS
B JECATUYHYIO. AJITOPUTM TMepeBoAa KOHEYHOW P-u4HOW ApoOu B AECATUUHYIO.
AJroput™ mepeBoja LEJIOro 4ucia U3 JECATUYHOM CHCTEMbI CUHMCIEHUS B P-HuHYIO.
[lepeBox KOHEYHOW JecATHYHON ApoOu B P-uunHyro. J[BowuHas, BOoCbMEpHUYHAs H
HIECTHAIATEpPUYHAs. CUCTEMbl CUUCIICHHUS, CBSI3b MEXIYy HUMH. ApUpMeTHUECKHe
omnepanuy B MO3ULIUOHHBIX CUCTEMAaX CUUCIECHUSA. [pouuHas ypagHoseuwenHas cucmema
cuucnenus. [[gouuno-0ecimuynas cucmema CyUcieHus.

Komuposanue texcroB. Konuposka ASCIIL. OgnoOaiitHbie KOaupoBKU. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenue nHQOpMaIMOHHOTO 00bEMa TEKCTOBBIX

COOOIIEHU.

KoaupoBanue mzobpaxkenuit. OrnieHka MHPOPMALMOHHOTO 00bEMa IpaduuecKux
JaHHBIX IIPU 33JJaHHBIX Pa3peleHUH U IITyOuHE KOAUpOBaHUs 11BeTa. L{BeToBbIE MOACIH.
BekTopHoe koaupoBanue. Popmarbl rpaduueckux (aitnoB. TpéxmepHas rpaduxa.
®pakranpHas rpaduka.

Koaunposanue 3Byka. Onienka HHGOPMAIIMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX MPU
3a/IaHHBIX YaCTOTE TUCKPETU3AIMHU U PA3PSIIHOCTU KOAUPOBAHMSL.

Anrebpa noruku. IloHarue Bhicka3piBaHMs. BpIckasbiBaTenbHbIE  (HOPMBI
(mpenukatel). KBaHTOPHI CyliecTBOBaHUS U BCEOOIITHOCTH.

Jlornueckue omnepanuu. TaOauIlbl MCTUHHOCTHU. Jlormyeckue BBIPAKECHUS.
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Jlornyeckue ToxkaectBa. JlokazaTeabCTBO JIOTMUECKUX TOXKIECTB C MOMOUIBIO TaOJIHIL
MCTUHHOCTH. JIOTHUYeCKHe onepanyy 1 onepanui HaJl MHOKECTBAMMU.

3akoHbl anreOphl JIOTMKK. OKBUBAJIECHTHBIE TPEOOpa30oBaHUsI  JIOTUYECKHUX
BbIpakeHui. Jlornueckre ypaBHEHUS U CUCTEMbI YPAaBHCHUM.

Jlornyeckne QyHKIMU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKUIUNA OT KOJIMYECTBa apryMeHTOB. [loHble cucTeMbl IOTHYeCKUX (QYHKIIMM.

Kanonnueckue Gopmbl Tornuecknx BbipakeHnd. COBEpIIEHHBIC TU3BIOHKTUBHBIC
U KOHBIOHKTHBHBIC HOPMAJIbHBIE (POPMBI, ANTOPUTMBI MX TOCTPOCHHUS MO TabiIuIe
VICTUHHOCTH.

Jlormyeckue HIEMEHTHI B cOCTaBe KomImblorepa. Tpurrep. Cymmarop.
Mmuoropaspsaueii  cymmarop. IloctpoeHne cxem Ha JIOrMYECKUX JJIEMEHTax 10
3aJJaHHOMY JIOTUYECKOMY BBIPDAXEHUIO. 3alUCh  JIOTMYECKOTO  BBIPAXKEHHUS IO
JIOTUYECKOM cxeme. Muxkpocxemul u mexHON02UsL UX NPOU3B00CHEA.

[IpencraBieHue HeNbIX YACEI B MAMSATH KOMIbIOTEpA. OrpaHUYEHHOCTD JUana3oHa
YUCeJ MPH OTPAHUYCHUM KOJMYECTBA pa3psanoB. llepemonHeHne pa3psamaHON CETKH.
be33HakoBbie M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. JIBOMUHBIN JTOMOJHUTEIBHBIN KO/
OTPHULATENBHBIX YUCET.

[TobutoBble  jormyeckue onepauuu. Jlornueckuii, apudpmeTnyeckuii U
nukindyeckuit cipuru. [ludpoBanue ¢ moMoIIbI0 MOOGUTOBOM OTIEPAIIMH «UCKITIOUYAIOIIIEe
NJIN».

[IpencraBieHne BENIECTBEHHBIX YMCENI B MaMSATH KOMIIBIOTEpA. 3HAdallas 4acTh
U TOPSAOK 4yuciia. /[nama3oH 3HaYeHWM BEIIECTBEHHBIX 4yucels. [IpobiieMbl XpaHeHus
BEIIIECTBEHHBIX YHCE, CBA3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA Pa3psA0B. BrinonHeHne

onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMHM, HAKOIIJICHHUC OIIIMOOK ITPH BBIYUCIICHUAX.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

OmnpeneneHre BO3MOXKHBIX pE3YyJIbTaTOB pPabOThl MPOCTEUIINX aJTOPUTMOB
YIPABJIEHUS UCTIOJIHUTEISIMHU U BBIYUCIIUTEIBHBIX AJITOPUTMOB. ONpeieIeHne UCXOIHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyeMblid pe3yJIbTar.

Oranbel pemieHus 3anad  Ha KomImbroTepe. VHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTJIAAUMK, NPOPMIUPOBIIMK. KOMIWIALMA U UHTEpIIpEeTalns Nporpamm.
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BupryanbHble MallIuHBI.

WuTerpupoBanHass  cpeaa  pa3paboTku.  Meronbl  OTIAAKM — MPOrPaMM.
Hcnonp3oBaHue TpaccupoBOYHbIX Tabmuu. Otinagounsli  BbiBoA. Ilomiarosoe
BBITIOJIHEHNE ITpOrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaUEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEILECTBEHHBIC, CUMBOJIbHBIC, JIorndyeckue. BersieHunsa. CiioxHbIe
ycnoBus. lluknel ¢ ycmoBueM. Lukiel mo nepeMeHHoOW. B3anmo3amMeHsIeMOCTb
pa3nuYHbIX BUIOB IUKI0B. MHBapuaHT 1ukia. CocTaBlieHHE UKJIIA C UCIIOIb30BaHUEM
3apaHee ONpeNeIEHHOr0 MHBAPUAHTA LIUKIIA.

JlokyMeHTHpOBaHUE mnporpamMm. lcnons3oBanue kommeHTapueB. Iloaroroska
ONMCaHUs IPOrPAMMBI U HHCTPYKLMU JUISI TIOJIb30BATEIIS.

AnroputMbel 00pabOTKM HATypaJbHBIX YHCEN, 3alMCaHHBIX B IO3UIIMOHHBIX
CUCTEMAaX CYMCIICHUS: pa30MEeHHE 3alUCH 4YMciia Ha OTICNIbHbIE IUQPbI, HAXOXKIACHHUE
CYMMBI ¥ IPOU3BEJCHUS LIMPP, HAX0XKICHUE MAaKCUMaIbHON (MUHUMAJILHOM) UG PBHI.

Haxoxaenue Bcex MpoCcThIX YMCeN B 3aaHHOM auanas3one. [IpencraBnenue uncia
B BHJE HaOOpa MpOCTBIX COMHOXHUTENIEH. ANrOpuTM  OBICTPOrO BO3BEACHMS B
CTEIICHb.

OO0paboTka NaHHBIX, XpaHAUXcS B (¢ainax. TekcToBble W ABOUYHBIC (DAL
daitnoBbie TiepeMeHHbIe ((aiiioBble ykazarenu). Urenue u3 ¢aiina. 3anuchB daii.

Pa3Ouenune 3amaum Ha mnoazagaud. llogmporpammsel (mpouenypbl U (YHKIUH).
Pekypcusi. PekypcuBHble 00bekThI ((pakTansl). PekypcuBHbIE Mpoueaypbl 1 QyHKIUU.
Hcnonp30BaHue cTeKa U1l OpraHu3aluy PEKYPCUBHBIX BBI3OBOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMOMMOTEKHM  sSI3bIKa  MPOTPAMMHUPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHUX MPOM3BOAUTENEeH. MOaylbHbIN
IIPUHLINI [IOCTPOEHUS POrPaMM.

Uucnennbie Metoabl. TouHoe W TpUOMKEHHOE pEIIeHUs 3a7add. YMCIICHHBIC
METOJbl pEIICHUS YypaBHEHHWI: MeTon mnepedopa, METOA TMOJOBHUHHOIO JEJICHHUS.
[TpubamxEHHOE BRIUUCIICHHE JIJTUH KPUBBIX. Bhruucienue miomaaei Gpuryp ¢ moMouiso
YUCJIEHHBIX METOAOB (METO/ MPSIMOYTOJIbHUKOB, MeTO/ Tpanenuii). [lonck makcumyma

(MuHUMYMa) (PYHKITUN OJTHOM MEPEMEHHON METOI0OM MOJIOBHHHOTO JICTICHHUS.
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OO0paboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoenHble  (QyHKUMH — fA3bIKa
MpOrpaMMHUpPOBaHUsl It 0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJCUYET KOJMYECTBA MOSABICHUM CHUMBOJIAa B CTPOKE, pa30OHeHHE
CTPOKH Ha CJIOBa M0 MPOOEIbHBIM CUMBOJIaM, MOUCK MOACTPOKHA BHYTPH JIaHHON CTPOKH,
3aME€Ha HaUJEHHOM MOJCTPOKH Ha IPYTYIO CTPOKY. ['eHepanms Bcex CI0B B HEKOTOPOM
andaBuTe, yAOBJIECTBOPSIOIIUX 3aJlaHHBIM orpanuyeHusiM. [IpeoOpazoBaHue yuciaB
CHUMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBpl ¥ TOCIENOBATEILHOCTH  YHWCEN. Bpluucienne  0000MIEHHBIX

XAPaKTCPUCTHUK 3JICMCHTOB MAaCCHBa HUJIN YHUCIJIOBOM IIoCJICA0BAaTCIbHOCTH (CYMMBI,

MPOU3BEICHUS, CpPEAHEro apu(PMeTHUYecKoro, MUHHUMAIBHOTO M MaKCHMaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, VAOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JIMHEeNHBIN IONCK 3aJaHHOTO 3HAYCHUS B MAaCCHUBE.

CoptupoBka ojgHOMEpHOTO MaccuBa. IIpocTbie MeToAbl COPTUPOBKU (METO.
nmy3bIpbKa, METO/ BbIOOpa, copTUpoBKa BcTaBkamu). CopThpoBKa ciusiHueM. beictpas
coptupoBka maccuBa (amroput™ QuickSort). JI[BOMUHBI TOWCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHBIE MacCUBBI (MATPUIIbI). AITOPUTMBI 00PAOOTKH IBYMEPHBIX MACCHUBOB:
3aMoJIHCHUE IBYMEPHOTO YMCJIOBOTO MAacCHBa MO 3aJaHHbIM MPaBUJIaM, OUCK AJIEMEHTa
B JIBYMEpPHOM MAacCHBE, BBIYHCJICHHE MakCUMyma (MUHHMyMa) U CyMMbI DJIEMEHTOB
JIBYMEPHOTO MAacCHBa, IMEPECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOTO MAacCHBA.
Paspabomrxa npoepamm ons pewenus npocmeix 3a0au awamuza OaumHwvix (ouucmka

OQHHBIX, KIACCUPUKAYUSL, AHATIU3 OMKTIOHEHUT).

NupopmanuoHHbIE TEXHOJIOTUH

TekctoBeiii mporneccop. PepgaktupoBanue u  ¢opmatupoBanue. IIpoBepka
opdorpaduu u rpaMmmatuku. CpecTa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Hcnonp3oBanue crwiel. CTpyKTypupOBaHHBIE TEKCTOBbIE JOKYMEHTBL. (CHOCKH,
ornasieHue. KomnekruBHas paborta ¢ JoKymMeHTaMu. MHCTPYMEHTHI pelieH3uPOBaHUS
B TEKCTOBBIX mporeccopax. O6maunble cepBuchl. JlenmoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHMS MCTOYHUKOB M OQOpMIIEHUS OMONMOrpaPUUEeCcKUX CCHUIOK.

OdopmiieHne CnUcKa JUTEPATyphbl. 3HAKOMCTBO C KOMITHIOTEPHOU BEPCTKOM TEKCTa.
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TexHuueckue cpencTsa BBOJA TekcTa. CrienMaau3upoBaHHbIE CPENCTBA PEAAKTUPOBAHUS
MAaTeMaTUYECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 3aJaYd aHajAW3a JAHHBIX: IIPOTHO3UPOBAHME,
KJIacCUpUKalus, KIacTepusalus, aHaJIu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh pelIeHUs
3a]a4 aHaIM3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JIaHHBIX,
BbIOOP W/WJIM MOCTPOEHUE MOJEIH, IPeoOpa30BaHUE JAaHHBIX, BU3yalIHU3alUsl JaHHbIX,
UHTEpIIpeTaunsl pe3yibTaToB. lIporpaMMmHbie CpeacTBa W MHTEPHET-CEPBUCHI JUIS
0o0pabOTKM ¥ Tpe[CTaBiICHHUS NaHHBIX. bonbimime nanxeie. MammHHOE OOydeHue.
Humennexmyanouviti ananus OaGHHbIX.

AHanu3 1aHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0IMIl. Bbrunciienne cyMMbl, CpeHETrO
apu(meTnyeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHMsl Auana3oHa. Berumncienue
Kod(puIueHTa KOppelsiiMM JABYX psoB JaHHBIX. [locTpoeHue cTOIOYATHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenune rpadukos ¢pynkuii. [Togdop nuHuM
TPEH/a, PELICHUE 3a/1a4 IPOrHO3UPOBAHUSI.

YuclieHHOE pelieHue ypaBHEHUI C MTOMOILBIO oAbopa napamerpa. OntuMusanus
KaK TIOMCK HawIydllero pelieHuss B 3aJaHHbIX YycinoBusax. lleneBass ¢yHkus,
orpanudeHus. JlokanpHble W TI00aJbHBII MHUHUMYMBI I€J€BOM (QyHKIMU. PerneHue

3aJla4 OIITUMHU3allK C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'H/II_[.

11 KJIIACC

Teopernueckune 0CHOBBI HHPOPMATHKH

Teopetnueckue MOAXOAbI K OIEHKE KojuuecTBa HHGpoOpMauuu. 3aKoH
annutuBHocTH uWHGpopmammu. Dopmyna Xapriu. HWudbopmanuss M BEpOATHOCTH.
®opwmyna [llenHoHa.

Anroputmel cxkatusa qaHHbiX. Anroputm RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl C:kaTusi JaHHBIX C MOTEPSIMU. Y MEHbIIIEHHE TTTyOUHbI KOJAUPOBAHUS
nBeta. OCHOBHBIC Hen anroputMoB cxkatus JPEG, MP3.

Ckopocts  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
oT HH(pOpPMALIMOHHOTO 00BbEMA NAHHBIX M XapaKTEPUCTUK KaHama CBs3u. [lpuumHb
BO3HHMKHOBEHUS OLIMOOK IpH nepeaaye faHHbIX. Kosibl, mo3Bossonye oOHapyXuBaTh U

HCIIPABJIATH OHII/I6KI/I, BO3SHHUKAIOIIUEC IIPpH ICpEaAadYC AaHHBIX. Paccrosinne XsmmuHra.
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Koauposanue ¢ nosropenrem 0utos. Koapl XaMMuHra.
Cucrempl. KoMmoHeHTs! cucTeMbl B UX B3auMojeicTBUe. CHCTEMHBIN 3PQeKT.
VYmpasnenue kak nHOOpMaITMOHHBIN TIporiecc. OOpaTHas CBSI3b.

Mopnenmn u wmogenupoBanue. lLlenp moaenupoBanus. COOTBETCTBHE MOJAEIU
MOJICTIUPYEMOMY OOBEKTY WM TIpoleccy, Leiau MozaenupoBanus. Dopmanuzarus
NPUKJIAAHBIX 3a7a4.

[IpeacraBienue pe3yJbTaTOB MOAECIMPOBAHUSA B BHUJE, YIOOHOM I BOCHPUATHS
yenoBekoM. ['paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOIUIIBI, TPApUKH).

I'padbl. OcHoBHBIE OHATHS. Buabl rpadgos. Onucanue rpadoB ¢ HOMOILIBIO MATPHII
CMEXHOCTH, BECOBBIX MaTpPHII, CIIUCKOB CMEKHOCTHU. Perienre aropuTMUYeCcKHX 3a/1a4,
CBSI3aHHBIX C aHAJIN30M IpadoB (IOCTPOECHUE ONTUMAIBHOIO IMYTH MEX]y BEpUIMHAMU
rpada, ONpeAelieHHe KOJWYECTBA  PA3IMYHbIX MYTed MEXIy  BEpIIMHAMH
OPUEHTHUPOBAHHOTO AIIMKINYECKOTO Tpada).

HepeBbs. bunapnoe nepeBo. JlepeBpss mnoucka. Crnocobbl o00xoma jaepesa.
[TpencraBienue apupMeTHUECKUX BhIpAXKEHUN B BUJE epeBa. J{UCKpETHbIE UTPBI IBYX
UTPOKOB ¢ noTHOM uHpopmanueit. [loctpoenne nepesa nepedopa BapuaHTOB, ONMKCAHUE
CTpaTeruu Wrpbl B TaOIMYHOM (opme. BBIUTpBINIHBIE W HPOUTPHIIIHBIE MO3ULUU.
BbIUrphIIHBIE CTPATETUN.

CpencrtBa HMCKYCCTBEHHOro MHTeJieKTa. (CepBUCHI  MAIIMHHOTO  IE€pEBOAA
U pacro3HaBaHus ycTHou peun. KoruutuBHble cepBuchkl. MneHtuduxanus v mouck
n300pakeHnid, pacrno3HaBaHue Jyuil. CamooOydwaromuecs cUCTeMbl. MCKyCCTBEHHBIN
UHTEUIEKT B KOMIBIOTEPHBIX Wrpax. lcrnoiap30BaHME METOJOB HMCKYCCTBEHHOTO
UHTEIEKTa B OO0ydalmMx cucremax. lcnonb30BaHHE METOJOB HCKYCCTBEHHOI'O
UHTEIeKTa B  poOoTorexHuke. MuTepHer Bemeid. llepcnexkTuBbl  pa3BUTHS

KOMITBIOTCPHBIX MHTCIUICKTYAJIbHBIX CHCTCM. HeﬁpOHHBIe CCTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE

dopMmanuzanus MOHATHSA anroputMa. MammHa TeropuHTa Kak yHUBEpPCaJbHAs

Mozenb Beiunciaenui. Tesuc Yepua—Twropunra. Mawuna I[locma. Hopmanvhole

ancopugmel Maproea. Ancopummuuecku Hepaspewiumvle 3aoaqu. 3aoaua ocmauosa.

Heesoszmoorcnocmv asmomamuueckoi omaaoxu npoecpamm.
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OreHKa CII0XKHOCTH BhIYUCIICHUH. Bpemst paboThl 1 00bEM UCTIONIB3yEMOM MTaMSITH,
UX 3aBUCUMOCTb OT pa3zMepa UCXOHBIX JaHHBIX. OIEHKa aCUMITOTUYECKON CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJMHOMHUAJIBLHON CIIOKHOCTH. IlepeOopHBIE alIroOpuTMBI.
[Tpumepsl pa3IMUHBIX AITOPUTMOB PELICHHS OJTHOU 3a7a4H, KOTOPHIE UMEIOT PA3IMYHYIO
CJIOKHOCTb.

[Tourck mpOCTHIX YMCEN B 3aJaHHOM JUAIMA30HE C IMOMOIIBIO AITOPUTMA «PEIIETO
OpatocheHay.

MHoropa3psigHbIe TebIe YUCIIa, 3aa49H JUTHHHOW apru(METHUKH.

CrnoBapu (accollMaTUBHBIE MAaCCHUBBI, 0TOOpakeHHs ). XamI-Tabauipl. [locTpoeHue
anaBUTHO-YAaCTOTHOI'O CJIOBAPS JJIs 3aIaHHOTO TEKCTA.

Ananuz mexkcma na ecmecmeenHom szvike. Buvioenenue nocineoosamenvrocmeli
no wabnony. Pecynsapnuvie svipadicenus. Yacmommuwiii ananus.

Crexku. AHaIW3 MNOPaBUIBHOCTH CKOOOYHOrO  BBIpaKEHHS.  Brluncnenue
apu(PMETUUECKOTO BBIPAKEHUS, 3alICAHHOTO B MOCT(UKCHOUN opMe.

Ouepenu. Mcrionb30BaHKUE OUEPEIN 11 BPEMEHHOTO XpAaHEHUSI TaHHBIX.

Cesi3Hble CNUCKU. Peaﬂu3auuﬂ cmeKka u oqepec)u C NOMOUWIBIO CBA3HBIX CNUCKOB.

Anroputmel  Ha Trpadax. IlocTpoeHHe MHUHUMAIBLHOTO OCTOBHOIO JepeBa
B3BCILICHHOTO CBSI3HOTO HEOpHEHTUPOBaHHOTO Tpada. Ob6x00 epaga 6 enyouny. O6x00
epagpa 6  wupuny. KoOIMMYECTBO  Pa3NMUHBIX  MyTeH  MEXAY BEpIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada. Anroput™m JedkcTpol. Areopumm Drotioa—
Yopwanna.

JlepeBbst. Peanusanus nepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMYHBIE
(Ounapubie) gepeBbs. I[locTpoeHue JnepeBa I 3aJaHHOTO  apU(PMETUYECKOTO
BEIpOKCHHS. PekypcuBHBIC alropuTMbl o0xonaa aepeBa. lcmosib3oBaHWE CTEKa H
odepenu s 00Xoa AepeBna.

JluHaMu4YecKkoe MporpaMMHUPOBaHUE KaK METOJ PEIICHHs 3ajad C COXpaHCHHUEM
POMEKYTOUHBIX PE3YJBTATOB. 3ajlauyd, peniaeMble ¢ TIOMOIIBI0 JTHHAMHYECKOTO
MPOTPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMM, MOACUET KOIHUECTBA
BapUaAHTOB, 33J]a4H ONTHUMH3AIUH.

[TonsitTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM mMporpamMmupoBaHud. OOBEKTHIN
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kinaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
PazpaboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOIO  IOIXOJA.
Wukarnicynsauus, HacleJ0BaHue, MOJIUMOP(PU3M.

Cpenbl  ObicTpoil  pa3paboTku mnporpamm. [IpoexTupoBanue wuHTEpdeiica
nosib3oBaresst. Mcnonb30BaHME TOTOBBIX YHPABISAEMBIX AJIEMEHTOB JUIS MOCTPOCHUS
uHTepderica.

O030p s13bIKOB IIporpamMMmupoBanus. [loHsTHE 0 mapagurmMax NporpaMMHpPOBAHUSL.

HNupopmanuoHHbIe TEXHOJIOT MU

Otanbl KOMIBIOTEPHO-MAaTEeMAaTUYECKOr0 MOJICTUPOBAHUS: IMOCTAaHOBKA 3aJ1ayH,
pa3paboTka MOJIENHM, TECTUPOBAHWE MOJIEIH, KOMIIBIOTEPHBIN HSKCIEPUMEHT, aHAIIU3
pe3ynbTaTOB MOJICTUPOBAHUS.

JluckpeTruzanus mpyu MaTeMaTudeCKOM MOJCIIMPOBAHUN HEMIPEPHIBHBIX MTPOIIECCOB.
MopenupoBanue JIBYKEHUSL. MonenupoBanue OMOJIOTUYECKUX CHUCTEM.
MareMatrnyeckue MOJIeTTd B SKOHOMUKE. BbIuncInuTeIbHbIE SKCIIEPUMEHTHI C MOJIEIISIMHU.

OO06paboTKa pe3yabTaTOB IKCIIEPUMEHTA. MeTo1 HauMEeHbBIIHNX KBajpaToB. OreHka

YHCJIOBBIX MapaMEeTPOB MOACIUPYEMBIX OOBEKTOB M MpoIleccoB. BoccTaHoBieHMe
3aBUCUMOCTEH 110 pe3ysIbTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MOJICIHH. MeTtoapl Momnte-Kapiio. NMmuranmoHHoe
MojenupoBanue. CUCTEMbl MAaCCOBOTO OOCITYKUBAHMUSI.

Tabnuunsie (pensiinoHHbIe) 0a3bl JaHHBIX. Tabnuiia — mpeacTaBIeHUE CBEICHH 00
OoIHOTHUIHBIX O00OBekTax. Ilone, 3ammch. Kirou Tabmumesl. Pabora ¢ rorosoii 0a3oit
JAHHBIX. 3armojgHeHue 0a3pl JaHHbIX. [lowck, copTupoBKa W GUIBTpALMS JTaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl € TapamMeTpaMmu. BeluucisieMmble MO
B 3ampocax.

MHorotabimunpie 0a3bl AaHHBIX. THIBI CBSI3ed MeXay TaOnuiaMu. BHemHwuit
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHo6Hble npuHyUnsvl Hopmaiuzayuu 6a3 oanuvix. A3vik ynpaenrenus oanuvimu SQL.
Co3zoanue npocmoix 3anpocos Ha azvike SOL na b160pKy 0aHHbIX U3 00HOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annvix. Ikcnepmuule cucmembl

Nurepuer-npuinoxenus. [loHstne o0 cepBEpHOM M KIMEHTCKOW YACTAX CaMTa.
TexHonorus «KJIMEeHT — cepBeEP», €€ T0CTOMHCTBA U HegocTaTkh. OcHOBHI si3bika HTML
u kackagabix Tadmmi ctwiei (CSS). Cuenapun Ha s3eike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pa3memienue BeO-caiiToB. Yciyra xoctuHra. 3arpyska (aiyioB Ha cailT.

BBon u300pakeHUN C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(mudpoBbIX ¢oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTHX
yctporictB). ['paduueckuit pemakrop. Paspemenue. KampupoBanue. VcmpapieHnue
nepcnekTuBbl. [ ucrorpamma. Koppekins ypoBHeit, koppekius 1iseta. O0eciiBeunBaHue
IIBETHBIX n300pakeHuil. Petyms. PaboTa ¢ obnactsamu. OUabTpHI.

MHorocnoiible n300paxkeHusi. TekctoBble ciion. Macka cnosa. KaHambl
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CoxpaneHnue BblAelIeHHOM oOnactu. IloaroroBka wiumrOCTpauuii uisi BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bextopnas  rpaduka. IlpumutuBel. M3mMeHeHHe  mopsiika — 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @DopMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paKEHUH.

[IpuHUMIIBI TOCTPOEHUS W PENAKTUPOBAHUS TPEXMEpHBIX Mojeneil. CeTouyHble
Mozenu. Marepuansl. MonenrpoBanre HCTOYHUKOB OcBelieHns. Kamepsl. AIIUTHBHBIE
texHoJoruu (3D-npuntepsl). [loHATHE O BUPTYyaJIbHOM pPEaTbHOCTH M JIONOJHEHHOMN
PEaNbHOCTH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMDbI
IO TH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYYarOLIUXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3ULHMEN JUYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHUEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM HEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, pACIIMPEHUE )KU3HEHHOTO OIBITA
U OIBbITa JAEATEIBbHOCTU B IIPOLIECCE peau3aluy CPeACTBAMHM y4eOHOro IpeaMmera
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIBHON AEATEIBHOCTH.

1) rpaskIaHCKOTro BOCIIUTAHMS:

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPABOIOPSIKA, COOJIIOJCHNUE OCHOBOIOJIATAIONINX HOPM HH(OPMAIIMOHHOTO IMpaBa
1 nH(MOPMAITMOHHON 0€3011aCHOCTH;

TOTOBHOCTh ~ IPOTHBOCTOSATH  MICOJOTHH  OKCTPEMH3Ma,  HAIMOHAIM3Ma,
KceHo(poOHMH,  AMCKPUMHHALIMKM 10  COIMAIbHBIM,  PEJIMTHO3HBIM,  PACOBBIM,
HAIIMOHAJILHBIM TPU3HAKaM B BUPTYaIbHOM IPOCTPAHCTBE;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOE OTHOIICHHUE K HCTOPHYCCKOMY HACIICINI0, JOCTHXKEHUsM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHSIX, NMOHWMAaHHE 3HAYCHUS MH(OOPMATHKH KaK HAyKd
B )KW3HU COBPEMEHHOT'O OOIIECTBA;

3) IYXOBHO-HPABCTBEHHOTO BOCTIMTAHUS :
c(hOPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO  IOBEICHUS;
CIIOCOOHOCTH OIIEHWBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B CETH
HNuTtepHer;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIIOYAs 3CTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA,;
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CHOCOOHOCTh BOCHPUHUMATh pa3IMYHblE BHJBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAaHHOTO Ha UCTIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nyecKkoro BOCHUTAHUS:

CcOPMHUPOBAHHOCTH 30POBOTO M 0E30MacHOr0 00pa3a >KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0pOBbIO, B TOM YHCIIE 3a CUET COOJIOAECHUS TpeOOBaHUit
0e30macHOM SKCIUTyaTallkd CPEACTB  HH(DOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTHIT; TPYI0BOI'0 BOCITUTAHHS:

TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOM U  COIMATbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

uHTEpeC K  cpepam  MpodecCHOHAIBHOW  JACSTENbHOCTH,  CBA3AHHBIM
¢ uH(}OPMATUKOW, MPOTPAMMHUPOBAHHEM U HWH(DOPMAIMOHHBIMU TEXHOJIOTUSMHU,
OCHOBAaHHBIMM Ha JIOCTHI)KEHUSAX HAayKd HMHPOPMATUKM U HAyYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIA  BbIOOpP Oyaymed  mnpodeccun
U pEeaIn30BbIBATH COOCTBEHHBIE )KM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

6) IKOJOrH4eCKOro BOCIIUTAHMS

0CO3HaHHME TI00ATBLHOI0 XapaKTepa YKOJIOTHUSCKUX MTPoOIeM U IyTel UX perieHus,
B TOM 4YHCI€ ¢ YyYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHXKEHHSM Hay4YHO-TEXHHMYECKOIO Iporpecca M OOLIECTBEHHOM
NPaKTUKH, 32 CYET NOHUMAHUS POJIM MH(POPMALMOHHBIX PECYPCOB, MHDOPMALIMOHHBIX
IPOLIECCOB M MH(POPMALIMOHHBIX TEXHOJIOTHI B YCIOBUSAX LU(PPOBON TpaHChopManun
MHOTUX c(hep )KU3HU COBPEMEHHOT'0 O0I1IECTBA;

OCO3HaHWE IEHHOCTH HAay4YHOW JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
IPOEKTHYIO M HCCIIENOBATENBCKYIO ACSITENBHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

8) aMOMOHAIbLHBII HHTEJLJIEKT, MPEANOIararo it c(hOpMHUPOBAHHOCT:

CaMOpETyJIMPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIIMOHATIbHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAKOIIEH CTPEMIICHME K JOCTMIKCHUIO LEIH
U yCIEXy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHE JI€MCTBOBAThb, MCXOId W3 CBOUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh JMOIIMOHAILHOE COCTOSHHE
JIPYTUX, VYATHIBATH €r0 TPU OCYIIECTBIEHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUSIC
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JIPYTUMU JTIOAbMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peliaTb KOHPIUKTHI.

METANIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare uzydenusi ”HOOPMATUKUA Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus
y oOyuaromerocst OyayT chOpMUpOBaHbI METANPEIMETHbIE PE3yJIbTaThl, OTPAKECHHBIC
B YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUSAX, & UMEHHO — [O3HABATEJIbHbIC YHUBEPCAIbHBIC
y4yeOHblE JIEUCTBUS, KOMMYHHUKATUBHbBIC YHUBEpCalbHble  y4eOHbIE

JEHCTBUS, PEryJsiTUBHBbIC YHHBEpCAJIbHbIE Y4YeOHBbIE JCHCTBUS, COBMECTHAs
NEATEIIbHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE AeilCTBHSA
ba3oBble Toruueckue aeicTBUA:

CaMOCTOSTENbHO (GOPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

yCTaHABIWBATh CYIICCTBEHHBI TMpU3HAK WA OCHOBAaHWS ISl CPaBHCHWS,
Kiaccudukanuu u 00001IeHUS;

OTIPEICIIATh IEH ACSITEIIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUU UX TOCTHIKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUIAH pEIIEHUS MPOOJEMbl € YYE€TOM aHalM3a HMEIOIIUXCS
MaTepHATbHBIX U HEMaTEPHATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OLICHUBATh PUCKHU TIOCIICICTBUN JIEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATh Pa0dOTy B YCIOBUSX PEATbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBare/ibCKue 1eMCTBUS:

BJIQJIETh HaBbIKAMHU Y4YEOHO-MCCJICIOBATEIILCKOM M TPOCKTHOM JIESITEIHHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IUYHBIX METO/OB
MO3HAHUS;

OCYIIECTBJISITh PA3JIMYHBIE BUJIBI AEATEIIBHOCTH IO MOJIYYECHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETaluy, TPeoOPa30BaHUIO M MPUMEHECHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIIUSX,
B TOM YHCJI€ TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMHpOBaTH HAyYHBIH THUN MBIIUICHUS, BJIAJE€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y KU3HEHHBIX CUTYaIUSX;

BBISIBJISITH IPUYUHHO-CJIEACTBEHHbBIE CBSA3U U aKTyaJIM3UPOBATH 33a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEeIIeHHs], HAXOAUTh apPIYMEHTHI JIJI I0Ka3aTelIbCTBA CBOMX YTBEPKJICHHUIA,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4yu Pe3yJIbTaThl, KPUTUUECKU
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OLICHUBATh UX JJOCTOBEPHOCTh, TPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;
JaBaTh OICHKY HOBBIM CHTyaIldsM, OIICHHBAaTh NPUOOPCTEHHBIN  OIIBIT,
OCYIECTBIIATH IIEICHATIPABICHHBIN TTOUCK IMEPEHOCA CPEACTB M CIIOCOOO0B ICHCTBHSI

B Ipo(heCCHOHATILHYIO CPEY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M MPAKTHYECKYIO 00JIaCTH

KU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JI1aCTE;BbIIBUTaTh HOBBIE
UJEeH, IpeaiaraTb OpUTrMHAIbHBIE OJX0/IbI U PEILIEHNUS, CTABUTHIIPOOJIEMBI U 3a/1a4H,
JOITYCKAIOIIUE aJIbTEPHATUBHBIE PEILICHU.

Pa6ora ¢ unopmanueii:

BJIaJIETh HAaBBIKAMHU TIOJIy4YeHHMs WH(OpMaIMu W3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIEHO OCYINECTBIIATh MOWCK, aHAJN3, CHCTEMATH3alUI0 W HHTEPIPETAIIIO
nH(pOpMaIu pa3IUnIHbBIX BUAOB B ()OPM IPEICTABICHHUS,

CO3/laBaTh TEKCTHl B Pa3IMYHBIX opMaTax ¢ yuyéToM HazHauyeHHS MHOOpPMaIUH
U [IETIEBOH ayIUTOPHH, BEIOUpask ONTUMATIBHYIO (JOpMY MPECTABICHHS U BU3YATH3aIINN;

OIICHWBATh JTOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuU, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJIbHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¢  OpPTaHW3AIMOHHBIX 3a/a4
c coOmoaeHueM TpeOOBaHMM JProHOMUKH, TEXHUKH O€30MacHOCTH, THIHCHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M O3THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30macHOCTH;

BJIaJIETh HABBIKAMHU PAaCIlO3HABaHUS W 3aIUThl WHMOpManuu, WHGHOPMAIIMOHHON
0€30IMaCHOCTH JINYHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC [eHCTBUA
OO0uenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX chepax KU3HU;

pacCiio3HaBaTb HeBep6aJ'II>HI>Ie CpCaACTBa O6HIGHPI$I, IIOHUMATh 3HAYCHUC
COHAJIbHBIX 3HAKOB, PACIIO3HABATH IIPCAINIOCHIIIKH KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ n CMATYATh
KOH(IJIUKTHI;

BJIQ/IETh Pa3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS,ApTYMEHTUPOBAHHO
BCCTH JHAJIOI, YMCThb CMAT''1aTh KOH(I)JII/IKTHBIG CUTYyalluH,

paSBépHYTO 1 JIOTUYHO M3JIaraTb CBOIO TOYKY 3PpCHHA C HCIIOJIB30BAHUCM A3BIKOBLIX
CPEICTB.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U UHAUBUYJTbHOUPAOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOIIHUX UHTEPECOB
Y BO3MOYKHOCTEN Ka)KJIOT'0 YJICHA KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJANHUPOBATH
JIEVCTBUS IO UX JOCTUKEHUIO: COCTABJIATH IUIAH JAECUCTBUN, PACIIPENENIATh POJIU C YYETOM

MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOThI;
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OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OIEHWBAaTh MWJAECH C T[O3WLIHU HOBU3HBI,
OPUTMHAIIBHOCTH,  IMPAKTUYECKOM  3HAYMMOCTH;  OCYLIECTBJISATH  IO3UTUBHOE
CTpaTErM4ecKoe NOBEJCHUE B PAa3JIMYHBIX CHUTYallMsX, MPOSBISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh HHUIIUATUBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe eHCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh ITO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH
npoOIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3aJauyd B 0Opa30BATEIHHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaILIHSIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELIEHUS MpPOOJeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUT;

JaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

paclupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieJlaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTH3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U IPOSIBICHUIO IIUPOKON 3pYIULIUMU B Pa3HbIX
00JIacTSAX 3HAHUM, MOCTOSHHO IOBBINIATH CBOW 0Opa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTb,
OIIEHMBAaTh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMM IO3HABATEIHHOM pedieKCUM KaK OCO3HAHHUS COBEPIAEMbBIX
JNEWCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCMOJIb30BAThH
npuémMbI pedICKCUN ISl OLICHKU CUTYAIINH, BHIOOpa BEPHOTO PEIICHUS;

OIICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO HX CHIKCHUIO;

PUHUMATh MOTUBBI U ApTYMEHTHI APYTUX IIPU aHAIIM3€E PE3YIbTATOB AEATEIIBHOCTH.

IIpunsaTus ceds u Apyrux:
OpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHBBI M ApTYMEHTHI APYTUX IIPU AHAJIN3€E PE3YIBTATOB AEATEIbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHUOKY;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU IPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce nzydyenus kypca unpopmaruku yriayonénHoro yposHs B 10 kiacce
oOydaromuMucs OyayT JTOCTUTHYTHI CIEAYIONINE TPEAMETHBIC Pe3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMU O POJIM UH(GOPMAIIUU U CBSA3aHHBIX C HEH MPOLIECCOB
B TIpHUpOJIe, TEXHUKE U OOIIECTBE, MOHATHAMH «HHGPOpPMAIUI), «HHPOPMAITMOHHBIHI
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MIPOIIECCY», «CUCTEMAy, «KOMIOHEHTHI CHCTEMbBD», «CUCTEMHBIN 3(hdexrT?,
«uH(pOpMALIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUSY,;

BJIa/ICHUE METOJaMH MoucKa HpopMaluu B cetu MHTepHeT, yMeHne KPUTUYECKU
OIICHUBATh MHGPOPMAIIHIO, MMOTYYEHHYIO U3 ceTu MHTepHeT; yMeHue XxapakTepu30oBaTh
OoJbpIMe JaHHBIC, TPUBOJUTH MPUMEPHl UCTOYHWUKOB WX MOJYYCHUS W HAIPABICHUS
UCIIOJIb30BAHUS, YMEHHUE KJIacCU(UIMPOBATH OCHOBHBIE 3a/laud aHallh3a JaHHBIX
(mporHo3upoBaHue, KiaccuPUKaIys, KIacTepu3alus, aHaIu3 OTKIOHEHHI), TOHUMATh
MOCJIEIOBATEIBLHOCTh PEIICHUs 3a/lad aHallu3a JaHHBIX: COOp NEPBUYHBIX JIAHHBIX,
OYMCTKa M OILIEHKa KayecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOECHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIH3alisl JaHHbBIX, HHTEPIIPETalis pe3yIbTaToB;

NOHMMAaHUE OCHOBHBIX TMPHUHIUIOB YCTpOMCTBA U  (PYHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIMN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBbIKAMU PaOOTHI C ONEPAIMOHHBIMU CUCTEMAMHU, OCHOBHBIMHU BUJIAMHU
IpPOrpaMMHOr0 OOecredyeHHsl [JIsl penieHus Y4YeOHbIX 3aJad 10 BBIOPAHHOMN
CrienuaIn3aluu;

HaJIM4YKe TIPEICTABICHUN O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPUHIIMIAX OPTraHU3alMd U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEi,00
00IIMX MPUHIIKIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS MHTEPHET-NPUIIOKEHUN;

NOHMMaHuEe Yrpo3 HH(OPMALMOHHOW O€30MaCHOCTH, HCIIOIb30BAHUE METOJOB
U CpEACTB NPOTHUBOJEHCTBUS H3TUM YIrpo3aM, coOJtojieHue Mep 0e30IacHOCTH,
NPEIOTBPAlIAIONINX  HE3aKOHHOE  pPacIHpoOCTpaHEHHWE  TMEPCOHANBHBIX  JaHHBIX,
coOmosieHe TpeOOBaHM  TEXHUKH O€30MACHOCTM W THUTHEHBI Tpu  padote
C KOMIIBIOTEpaMH M JPYTUMH KOMITOHEHTaMHU HH(PPOBOTO OKPYKCHHsI, MOHUMaHUE
MIPABOBBIX OCHOB HCIIOJB30BaHMS KOMIBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX M PabOTHI
B cetu UHTEpHET;

MMOHUMAHWE OCHOBHBIX TPHUHIIMIIOB  JWCKPETH3AlMA  PA3JUYHBIX  BHJOB
uH(hopMaIuu, YMEHHE OTNPEACNIITh HHPOPMAIIMOHHBIN 00BEM TEKCTOBBIX, rpadUIECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AINH, YMEHHUE OTPEIeNATh
CPEIHIOI0 CKOPOCTH MepeAayuu TaHHBIX, OIEHUBATh U3MEHEHHE BPEMEHH TMepeaadu Mmpu
U3MEHEHUH HHGOPMAIIMOHHOTO 00bEMa TAaHHBIX U XapaKTEPUCTUK KaHaa CBSI3H;

YMEHHE HCTIOIb30BaTh MPHU PEUICHUH 3a/1a4 CBOMCTBA MO3UITMOHHON 3alTMCH YnCe,
JITOPUTMA TIOCTPOCHHUS 3AITUCH YHCJIA B TIO3UIMOHHONW CUCTEME CUMCIICHUS C 3aJJaHHBIM
OCHOBaHUEM U TIOCTPOEHHUSl 4YMCIIa 10 CTPOKE, COAepxalled 3amuch 3TOr0 YHCIaB
MO3UIIMOHHON CHCTEME CUYHUCICHHS C 3aJaHHBIM OCHOBAaHWEM, YMEHHE BBITIOIHATH
apu(pMETUIECKHE OTICPAIINU B MIO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

YMEHHE BBITIOJHATH MpeoOpa30BaHMs JOTHUECKUX BBIPAKECHUH, HCTIONB3YsT 3aKOHBI
anreOpbl JIOTUKH, YMEHHUE CTPOUTh JIOTHYECKOE BBIPAKEHHWE B JIU3IBIOHKTUBHOMN
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax IO 3aJaHHON TabIUIle WCTUHHOCTH,
UCCIIeIOBATh 00JIaCTh NCTUHHOCTH BBICKA3BIBAHUS, COIEPIKAIIETO TTEPEMEHHEIE, peliaTh
HECJIO)KHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHHI;

MOHUMaHue 6a30BBIX AITOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOW MH(OpMAIIUU
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(3amuch 4Kcell B MO3UIIMOHHON CHCTEME CUMCIICHHMSI, HAXO0XK/IEHUE BCEX MPOCThIX YHCEl
B 33/IaHHOM JHarna3oHe, 00paboTKa MHOTOPA3PSIHBIX LEIbIX YHCEN, aHAIN3 CUMBOJIBHBIX
CTPOK M JIPYTUX), aJITOPUTMOB MOUCKA U COPTUPOBKHU, YMEHUE ONPENEIATh CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MAacCHUBA,
COPTUPOBKAa MacCHBa, MEpeOOpHbIE AITOPUTMbI, JABOWYHBIA TOUCK) U NPHUBOJIUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB PA3HOU CIIOKHOCTH ISl pELIEHUS] OJTHOM 3a]1auH;

BJIQJICHUC YHHUBEPCAILHBIM SI3BIKOM ITPOrpaMMHPOBaHHUs BbICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHussMu O 0a30BbIX TUMAaX JAHHBIX U CTPYKTYpax JAHHBIX,
YMEHUE UCIOJIb30BaTh OCHOBHBIE YIIPABJISAIOIINE KOHCTPYKIMU, YMEHHUE OCYILECTBISATh
aHaJIK3 MPEIOKEHHON TPOTrpaMMBbL: ONPENETSATh Pe3yJbTaThl paboThl MPOrPaMMBbl IPU
3aIaHHBIX UCXOJHBIX JIAHHBIX, ONPEICATh, MIPU KAKUX MCXOJHBIX JAHHBIX BO3MOXKHO
MOJIYYEHHUE YKa3aHHBIX PE3YJIbTATOB, BBISIBISATH JAHHbIC, KOTOPHIE MOTYT MPUBECTH K
omudOke B paboTe mporpamMmbl, GOPMYIHPOBATH MPEAJIOKECHUSIIO YIYUIICHUIO
IPOrpaMMHOTO KOJIa;

YMEHHUE  CO3/1aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTPAllMOHHBIE MATEpHalIbl C HCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IIPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHUE HCHOJb30BATh AJIEKTPOHHBIE TAOMUIBI JJIA aHaIU3a, MPEICTaBICHUS
U 00pabOTKM MaHHBIX (BKJIIOYAs BBIYMCIECHHUE CYMMBI, CPEIHETO apu(pMETHUYECKOTO,
HanOOJIBIIEr0 U HAMMEHBUIETO 3HAYEHUH, pEIICHUE YPAaBHEHHM, BHIOOP ONTUMAIbHOTO
penieHus1, moi00p JIMHUK TPEHIa, PEelICHUE 3a]1a4 MPOTHO3UPOBAHMUS ).

B npouecce nsyuenus Kypca MHGPOpMATUKH yriyosn€HHoro ypoBHs B 11 kiiacce
oOyJarouuMucs Oy1yT JOCTUTHYTHI CIAEAYIOIINE TPEAMETHBIE PE3yIbTaThI:

YMEHUE CTPOUTHh HEPABHOMEPHBIE  KOJBI, JOINYCKAIOIIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpeUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE TO3BOJISIIOT OOHAPY>KUBATh M HUCIPABJIATh OLIMOKM MpU Mepenaye JaHHBIX,
CTPOUTh KOJ, OOECHEeYMBAIOLUIMN HAWMEHbBIIYI0 BO3MOXHYIO CpPEIHIO JJIMHY
COOOILIEHUs PU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIUIBI paOOTHI POCTHIX
QITOPUTMOB CXKaTHUS JAHHBIX;

YMEHHE pelllaTh AITOPUTMUUECKHE 3a]]a4l, CB3aHHbIE C aHAJIM30M rpadoB (3agaun
NOCTPOEHUSI ONTUMAJILHOTO MyTH MEXKIYy BEpIIMHAMU Tpada, onpeaeseHns KoIu4ecTBa
pa3IMYHBIX TyTeW MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada),
YMEHUE UCTOJb30BaTh JE€PEBbS ITPU AHAIN3€E U IOCTPOEHUH KOJIOB U JIJIS IIPEICTABIICHUS
apu(pMETUYECKUX BBIPpAKEHUH, MPU PEUICHUH 3a7ad MOWCKAa M COPTHUPOBKH, YMEHUE
CTPOUTH JEPEBO WIPbI MO 3aJaHHOMY aJIrOpUTMY, pa3padbaTbiBaTh M OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATErNIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPAMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJB30BATh B IPOrpaMMax JAHHBIE PA3JIMYHBIX TUIIOB C YYETOM OTpaHUYECHHIM
Ha JMana3oH X BO3MOKHBIX 3HAUYEHWUM, MPUMEHSATh MPHU PEIICHUH 3a/1ad CTPYKTYpPhI
JaHHBIX (CIHMCKH, CIIOBApH, CTEKU, OYEPEH, 1EPEBbA), UCIIOIb30BATh OA30BbIE ONEPALUU
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIapTHBIE U COOCTBEHHBIE MOANPOTrPAMMBI JIJIs
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00pabOTKM YMCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK, HCIIOJB30BAaTh MPH pa3paboTke
nporpamMm OUOIMOTEKH OANPOTrpaMM, 3HaTh (PYHKIIMOHAIbHBIE BOZMOXXHOCTH
MHCTPYMEHTAJBHBIX CPEJCTB CPe/Ibl pa3paboTKH, yMEHHUE UCTOIb30BaTh CPEICTBA
OTJIAJIKU TIPOTPAMM B CpeJie MPOTpaMMHUPOBAHUS, YMEHUE JOKYMEHTHPOBATHIIPOTPAMMBI;

YMEHHUE CO3/1aBaTh B€O-CTPAaHULIBI;

BJIaJICHUE OCHOBHBIMU CBEACHHUSIMU O 0a3zax NaHHBIX, UX CTPYKType, CpPEeACTBax
Co37aHusl U pabOTHl ¢ HUMH, YMEHHUE HCIIOJIb30BaTh TaOIMYHbBIE (PEISIIMOHHBIE) Oa3bl
JAHHBIX (COCTaBIATH 3alpochl B 0a3ax JAaHHBIX, BBINOJIHATH COPTUPOBKY MU TOHCK
3anucedl B 0aze JAaHHBIX, HAMOJHATH pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHUE HCMOJb30BaTh KOMIIBIOTEPHO-MAaTeMaTUYECKHEe MOJEINU JJis aHajau3a
00BEKTOB U MpOIEccOoB: (GOPMYJIHUPOBATH IE€JIb MOJCIUPOBAHUS, BBITIOIHATH aHAIIN3
PE3yJIbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJEIU
MOJICTTUPYEMOMY OOBEKTY HIIM MPOIIECCY, MPEACTABIATh PE3yIbTaThl MOACTUPOBAHUS
B HATJISITHOM BUJIE;

yMEHUE OpPraHU30BbIBATH JMYHOE UH(POPMaALIMOHHOE IPOCTPAHCTBO
C UCIOJB30BAaHMEM pPa3IMYHBIX CPEACTB IM(PPOBBIX TEXHOJOTWH, TOHMMAaHUE
BO3MOXKHOCTEM  IU(PPOBBIX  CEPBUCOB  TI'OCYAAPCTBEHHBIX  YCIYT, LHU(PPOBBIX
00pa30BaTeNIbHBIX CEPBHUCOB;

MOHMMAaHWE OCHOBHBIX TPHUHIIMIIOB pPal0OThI, BO3MOXHOCTEH W OTrpaHUYCHUS
IPUMEHEHUS TEXHOJIOTMI HCKYCCTBEHHOTO MHTEIIJIEKTA B Pa3JIMUHbIX 00/1aCTAX, HATUUNE
NPECTaBICHUNA O Kpyre pelraeMbIX 3a7ad MalluHHOTO oO0y4deHHs (pacro3HaBaHUS,
KJaccu(uKanMyM ¥ TMPOTHO3WPOBAHUS) HAMYUE TPEACTaBICHUN 00 HCIOIb30BAHUU
MH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMUHBIX TPOPECCHOHANBHBIX cepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
Ne KonnuectBo OCHOBHBIE BUIBI 1€ITEIbHOCTHA
pa3/iesioB U TEM [TporpammHoOe conepkaHue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IIpeiMeTa

Pa3znen 1. LHudponasi rpaMoTHOCTH

11

Kommbrorep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH
TAHHBIX

6

TpeboBaHus TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTaMH [IU(PPOBOTO
OKPY>KECHHUS.

[IpuHIMIBI pA0OTHI KOMIBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOTrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast maMsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIVH.
KoHTpoiepbl BHEIIHUX YCTPONCTB.
IIpssMoO# nOCTYI K aMSITH.
OCHOBHBIE TEHJECHIUHU Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHaJIM3UPOBATH YCIIOBHS
UCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOUKHU 3pEHUS TpeOOBaHUI
TEXHUKHU O€30MaCHOCTU U TUTHECHBI.
OnuceiBaTh COCTaBHBIE YaCTH

U TIPUHLUIBI pA0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
ITOKOJICHU .

Uckats B cetu UHTEepHET MHPOpMAIINIO
00 OTEUECTBCHHBIX CICIIUAIINCTAX,
BHECIIMX BKJIA] B Pa3BUTHE
BBIYUCIIUTEILHON TEXHUKH.

[IpuBOAUTH IPUMEPHI,
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[TapaneabHbIC BEIYUCIICHHS.
MHOTOIPOIIECCOPHBIC CHCTEMBL.
CyniepkomnstoTepsl. Pacnipenenénnpie
BBIYHMCIIUTEILHBIE CHCTEMBI 1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (POBBIC YCTPOMCTBA M KX POJIh

B KOMMYHHUKaIUsAX. BcrpoeHHbie
KOMITBIOTEPBl. MUKPOKOHTPOJIIIEPHI.

Po6oTr3upoBaHHbIE IPOU3BOICTBA

IOATBEPKAAIOIIME TEHICHIINN Pa3BUTHS
BBIYMCIINTEIILHON TEXHUKH.

[1osICHATBH CYIIHOCTH MapajuIeIbHbIX
BbIYMCIeHUU. [IpuBOINTE MpUMEpHI
3a/1ad4, Ui PELIeHUs] KOTOPBIX
IPUMEHSIOTCS CYyTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WJIU TEXHOJIOTUU
pacnpenenEHHbIX BBIYMCICHUN.
XapaxkTepru3oBaTh poOOTU3NPOBAHHBIE
IPOU3BO/ICTBA, MOOMJIbHBIEC LIU(POBHIC
YCTPOMCTBA U MX POJIb B KOMMYHHKAIIHSIX

1.2

[IporpammuoOe
o0ecrieueHue

[Iporpammuoe obecrnieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Byl mporpaMMHOTo
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecreyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTPaMMHUPOBAHUE.
CucremMHOE IpOrpaMMHOE 0OeCIIEeYEHHE.
OnepallMOHHbBIE CUCTEMBI. Y THIIUTBHI.
HpaiiBeps! yctpoucTB. MHCTausInus

U JEUHCTAIUISIUS IPOrPAMMHOTO
oOecrieueHusl.

daitnoBbie cucteMsbl. [[puHIMITBI
pa3MeInieHus 1 UMEeHOBaHUs (hailjioB

B J10JITOBpeMeHHOM nmamsTu. [11abmoHs!
JUTSL ONIMCAHUA TPy (paiiioBs.

Pabotats ¢ rpadpuueckum uHTepdeiicom
onepannonHoi cuctemsl (OC),
CTaHIaPTHBIMU U CITy>KEOHBIMU
IPUIOKEHUSIMU, (PailIOBEIMU
MEHEKEPAMH.

COOTHOCHUTD BUJIBI JINLIEH3U I

Ha UCHOJIb30BaHUE MPOrPAMMHOIO
oOecreueHus 1 MopsiioK €ro
UCIIOJIB30BAHUS U PACIIPOCTPAHECHHUS.
[TpuBOAUTE MPUMEPHI IPOITPUETAPHOTO
¥ CBOOOJTHOTO MPOTPaMMHOTO
oOecrieueHus, MpeHa3HaYeHHOTO

JUTSL peLIeHUsI OJTHUX U TeX e 3a]1ay.
Ha3biBaTh OCHOBHBIE ITpaBOHAPYILIEHUS,
UMEIOIIHIE MECTO B 001aCTH
UCIOJIb30BaHUS MPOrPAMMHOIO
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3akoHOIaTEILCTBO Poccuiickoi
®denepanuu B 001aCTH IPOTPAMMHOTO
oOecrieuenus. JIneH3nupoBaHue
MPOrPaMMHOTr0 00ecTeUeHUs U

undpoBbIX pecypco. [Iponpuerapuoe u

CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
KomMepueckoe n HEKOMMEpPUYECKOE
KCIOJIb30BaHKE MPOTrPaMMHOTO
obOecrieueHus1 U UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJaTeabCTBOM Poccuiickoi
denepanyiu 3a HEMMPABOMEPHOE
KCIOJIb30BaHKE MPOrPaMMHOTO
oOecrieyeHus U U(PPOBBIX PECYPCOB

oOecrieueHus, 1 OTBETCTBEHHOCTD
3a HHUX, IPETYCMOTPECHHYIO
3aKOHOAATEIbCTBOM PD.
Ilpakmuueckue pabomet:

1. Uncmannayus u oeuncmaniayus
npozspamm

1.3.

Komrmbrorepssie cetu

[IpuHIUIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHThI KOMITbIOTEPHBIX CETEM.
CereBble npoTokoisl. CeTb HTEpPHET.
Anpecanus B cetd IHTepHET.
[Iporokonsl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha moacetu

C MOMOIIIbI0 Macok nojceteil. CeTeBoe
aqMuHUcTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOIKAX
KoMIibtoTepa. [IpoBepka HaIMuus CBA3U

[TosiCHATH TPUHIUIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh o6111€€ U paziuuus

B OpTraHU3alliM JIOKAJIbHBIX U

rJ100abHBIX KOMITBIOTEPHBIX CETEH.

[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKITASIMH.

HMcnonap30BaTh Macku NojaceTen

115l pa3ouenus |P-cetu Ha mojceTw.

[IpumeHnsTh IpOorpaMMHoOE
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c y3nom cetu. OnipeziesieHne MapuipyTa
JIBUYKEHUS MTaKETOB.

Bune! nestensHoCTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonHpopMaImOHHbBIE CUCTEMBI.
['eonokaMOHHBIE CEPBUCHI PEATTBHOTO
BpeMeHU (Hampumep, JOKaIus
MOOWJIbHBIX TeNe(hOHOB, ONPEACICHHUE
3arpy’>K€HHOCTH aBTOMarucTpaiei),
UHTEPHET-TOPTOBJIsL, OPOHUPOBaHUE
OMJICTOB U T'OCTHHHII.
["'ocynapcTBEHHBIE AIEKTPOHHBIE
cepBUCHI U ycayru. ConuanbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO
B3aMMOJEHCTBUS U OOMEHA TaHHBIMH.
CeTeBOM 3THKET: NMPABUIIA ITOBEICHUS

B kubeprpoctpanctse. [Ipodraema
MOJIMHHOCTH MOJTYy4YEHHON
uHpopmaruu. OTKpBITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

obecrieueHne st MPOBEPKH
PaboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€301acHOCTb

TexHOTeHHbIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
texHosoruid. O01IHe MPOOIEMBI 3AIITUTHI
uH(popMauu 1 HHPOPMALIMOHHON
6e3onacHocTu. Cpe/IcTBa 3aIIUThHI
uH(pOopMaIU B KOMIIbIOTEPAX,

XapakTepru3oBaTh CYIIHOCTh MTOHATHI
«uHpOpMaITMOHHAs 6€30TTaCHOCTH,
«3amuTta HHHOpMaITUN».
dopMynHpOBaTH OCHOBHBIE ITPaBUJIA
uH(OPMAITMOHHON OE30TTaCHOCTH.
AHanu3upoBaTh 3aKOHOAATEIIBHYIO
0a3y, Kacarulyrcs HHPOPMAITMOHHOM
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMAaTHU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[TpaBoBoe obecrnieueHue
uH(GOPMAIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmupuyuposanuvle caumol u
OOKYMeHMmbL.

[IpenorBpamieHue
HECAaHKIIMOHUPOBAHHOTO JOCTyNa

K JINYHON KOH(PUACHIIUATIBHON
uH(pOopMaIuu, XpaHsiencs

Ha IMePCOHATBPHOM KOMITBIOTEPE,
MOOWITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crmocoosl 6OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranuzarus JMIHOTO apXHUBa
uHdopmaruu. PesepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apXuBa.
[IudpoBanne nanHbIX. CHMMETPUYHBIC
Y HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

[Mudp Hezapsa. Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmezeanoepaghus

0€30MacHOCTH.

[IpuMeHATh cpeACcTBa 3alTUTHI
uHpopMaruu: 6paHaAMay3PHI,
AHTUBUPYCHBIC TIPOTPAMMBI,

apOoJUPOBAHKE U APXUBUPOBAHMUE,

mudpoBaHue.

[IpenoTBpamars
HECAaHKLIMOHUPOBAHHBIN TOCTYII
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIuu, XpaHsuencs

Ha [IEPCOHAIIBHOM KOMITBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomaoi:

1. Aumueupycneie npocpammol.
2. lllugpposanue oanuwix

Hroro no pazaeny

24
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Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1 | IIpencraBienue
uHbOopMaIuu
B KOMITBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHUS.
HNupopmMalinoHHbIE POLIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHajibl. HeoOxonumocTth
JUCKpETU3ali HHPOpPMaLIUH,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 o0padoTKH B U(POBBIX
CUCTEMAX.

JIBOMYHOE KOIMPOBAHMUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIEHUH,
3aMKMCAHHBIX C IOMOIIbIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenune 0THO3HAYHO
JEKOJUPYEMBIX KOJIOB C TOMOILBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
U3MEPEHHs KOJIMYecTBa MH(pOpMaLUu.
AndaBUTHBIA TOAXO/T K OLICHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aIMCh LENbIX U IPOOHBIX YHCE

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiiCcTBa NO3UIIMOHHOW 3alIMCH YU CIIA:
KOJIM4ECTBO U(P B 3aMKUCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAHUE

[TosICHATE CYIIHOCTH IMOHATUN
«MHGPOPMALIUS, «TAHHBIE», «3HAHUS.
Pematp 3a1aun Ha u3MepeHne
uH(popMaIuu, 3aKIr0YEHHON B TEKCTE,
C MO3UIMHU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH ITOSIBJIEHUS] CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepenaye u o0paboTKe TaHHBIX

C TOMOIIBIO KOMITBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JEKOJMPOBATH COOOIICHUS

C UCITOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUHUCIICHUSL.

BrimonHsATs cpaBHEHUE YKCEN,
3allUCaHHbBIX B JIBOUYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMAX CUUCIICHMUS.

OcCylIecTBIATh NEPEBOJT YUUCET MEKITY
JBOWYHOM, BOCBMEPUYHOMN
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
ANTOpUTM NepeBoa KOHEUHOH P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIepEBO/Ia LEJIOTO Yucia U3 IECATUIHOM
CUCTEMBbI cuucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOM JIpoOU
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IIECTHA/IIaTepUYHAs CUCTEMBI
CUMCJIEHUS, CBSI3b MEXAY HUMH.
Apudmerrueckue oneparuu

B ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /[gouyno-oecsaimuunast
cucmema CYuUCaIeHus.

Komuposanne texctoB. Konuposka
ASCII. OnHobalTHBIE KOJAUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Komuposanne nzobpaxenuii. OnieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pasperieHny u TTyOnHe KOJUPOBAHUS
uBera. [[BeToBbie mogenu. BektopHoe

Y [IECTHAUATEPUYHON CUCTEMAaMU
CUMCIICHHUS.

BhINoOAHATE CllOXKEHUE U BEIUUTAHUE
YuCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOMN U IIECTHAAATEPUIHOU
CUCTEMaX CUUCJICHHUS.

Ocy1ecTBIATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJAMPOBOYHBIX TAOJIHIL.

Onpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOLIECHUM B pa3HbIX
KOJUPOBKaX.

Brranciars pazMep UBETOBOW MAIUTPHI
10 3HAYEHWIO OMTOBOM IITyOUHBI 1IBETA.
Onpenenste pazMepsbl TpadpuyecKux
(haiiJIoB MPU U3BECTHBIX PA3PEIICHUN U
riryOvHe KOAUPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JUCKPETU3aIlNH, TTTyOuHE KOAUPOBAHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxoii
uHgpopmayuu.

2. Jluckpemuzayus 36yko60u
uHgpopmayuu
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KoupoBaHue. PopMatel rpadUIECKUX
daitnos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALIMHU U PA3PSATHOCTH
KOJIUPOBAHMUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (penukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
HUCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckue TOXKIeCTBA.
J{loka3aTenbCTBO JIOTUYECKUX TOXKIECTB
C MOMOUIBIO TAOJIHI] HCTUHHOCTH.
Jlornueckue onepaiuu u onepanuu
HaJl MHOXECTBaMHU.

3aKoHBI anTeOphl JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaKEHUM. Jlornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUMH.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKIHIA OT KOJTUYECTBA APTYMEHTOB.
[TonHbIE CHCTEMBI JIOTUYECKHUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAaHUM.
Pa3nuuathk BhICKAa3bIBaHUS U IPEIUKATHI.
VYcTaHaBIMBATH CBSI3b MEKY alreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BprunciisaTh 3HaUYE€HHS JIOTUYECKUX
BBIPAKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIIHH,
JTU3bIOHKIIMY, THBEPCUU, UMILTAKAIUH,
SKBUBAJICHIMH.

[IpoBoauTh aHaIU3 TAOIUIT ICTUHHOCTH.
CrtpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHHUM.
OcCyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOpbl JTOTUKH.

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C TAHHOU
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GbyHKITUH.

Kanonuueckuie (GopMbl JTIOTHYECKUX
BbIpaxkeHU. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS MO TA0JINIIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
kommnbiotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO0 33JJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

TaOJIMIIEH HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie Jornueckue
YPaBHEHHUS U CUCTEMbI YPABHEHUH.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOUCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
IO JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha TIOTHUECKUX
3JIEMEHTAX IO 33JJAHHOMY JIOTUYECKOMY
BBIPAKEHUIO.

Ilpakmuueckue padoomot:

1. Ilocmpoenue u ananuz maobauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencraBieHnE LEIBIX YUCET B TAMSITH
KoMIbroTepa. OTrpaHUYEHHOCTD
JIMAIIa30Ha YUCeJI PU OTPAHUYCHUN
KOJIM4YeCTBa pa3psanoB. [lepenonnenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBBIE JaHHBIC. 3HAKOBBIM OHT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOJI
OTPULATEIIbHBIX YHACEI.

[ToOUTOBEIE JIOTHYCCKHE OTICPAIIHH.
Jlornueckuii, apupMeTUYECKUN U
nukianaeckun capuru. lludpoanue

[Tomy4yaTe BHyTpEHHEE MTPEICTABICHUE
L[EJIBIX U BEIIECTBEHHBIX YU CEN

B [TAMSITU KOMITBIOTEPA; ONIPEAECTATH
110 BHYTPEHHEMY KOJly 3HAUEHUE YHCIIA.
XapakTepu3oBaTh 0€33HAKOBBIEC U
3HAaKOBBIC JJAHHBIE.

[TosicHATE TOPSAIOK BBITTOJTHEHUS
apu(pMETUIECKUX OTEePaIUi C IIeITBIMU
Y BEIIECTBEHHBIMU YUCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh MTOOUTOBBIE JIOTHYECKUE
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C TIOMOIIIbIO TOOMTOBOM OIepaIuu
«uckmmoyaroniee NJINy.

IIpencraBiieHre BEIIECTBEHHBIX YHUCEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIasl YacCTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIECTBEHHBIX uncell. [Ipo6iemsr
XPaHECHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinomHeHrue onepanui

C BEIIECTBECHHBIMU YHCIIAMU,
HAKOTUICHUE OLIMOOK MPU BEIYUCICHUAX

oTepaluu.
XapakTepusoBaTh MpeCTaBICHUE

¥ XpaHEHHE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIIICHUS
OIMUOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmaesieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AiropurMbl M IpOrpaMMHpOBaHKe

3.1

BBenenne
B MPOrPaMMUPOBAHUE

16

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
paboThl IPOCTENIINX aJITOPUTMOB
YIPABJICHUS UCIIOTHUTEISIMU U
BBIYHMCIIUTEIbHBIX aITOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yJbTarT.

Ortarbl petuieHus 3aJ1a4 Ha KOMITbIOTEPE.
HNHCcTpyMEHTAIBHBIE CPEJICTBA:
TPAHCIISTOP, OTIAAYHK,
npoduiupoBurK. Komnusims

Y MHTEPIIPETALHs IPOTPaMM.
BupryanbHble MallIMHBbI.
WuTerpupoBanHas cpeia pa3padOoTKH.

BoiscuaTh pe3ynbTaT paboThl
aJITOpUTMA JJIs1 UCTIOTHUTEIIS

P 3aJaHHBIX UCXOJHBIX JAHHBIX,
ONPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YyJIbTaTa.
[IpuBOAUTH NPUMEPHI ATOPUTMOB,
COAEpKAIIUX MTOCIEI0BATEIbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpPOBaTh IIUKINYECKHUE
AJITOPUTMBI JJ1S1 UCTIOJTHUTES.
Briaensate atanel penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TosIcHATB CYIITHOCTD BBIIECIEHHBIX
3TanoB.
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MeTonbl OTIAAKU MIPOTpamMM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku ocranosa. [IpocMOTp 3HAUCHUN
MePEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CinoxHble ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo03aMeHAEMOCTD Pa3IMYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LUKIIA.
CocraBneHue MKiIa ¢ UICIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JloKymMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHNEe KOMMEHTAPHUEB.
[ToaroToBka onvcanus MpoOrpamMmsl

Y MHCTPYKIIMH JIJISl TIOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpaAJIbHBIX
YHCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YMCiIa Ha OTIEIbHbBIC ITU(PBI,
HAXO0KJEHUE CYMMBI U ITPOU3BEICHUS
nudp, HaXOXKAECHUE MaKCUMaIbHON

OTnaxxuBaTh IPOTPAMMBI C TIOMOTIBIO
TPacCCUPOBOYHBIX TAOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPAMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMHUPOBAHUS
aIropuTMbl 0OPAOOTKH 1IENIBIX YMCET,
B TOM YHCIIE TIepeOOPHBIE aNTOPUTMBI.
PaspabatbeiBaTh mporpamMmsl

JU1s1 0OpaOOTKHY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomot:

1. Bvioenenue u obpabomka yughp
Yenoeo YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNONIb308AHUEM ONEpaYUli
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCcThIX Yuce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qKCIIa B BHJIE HA0Opa MPOCTHIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BE/ICHUS B CTETICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (haiinax. TeKCTOBBIC U IBOUYHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBblie ykazaTenun). UteHue

u3 (aiina. 3anuch B Qaitn

3.2

BcnomorarensHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToanporpamMmel (IpoIEeAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIE
poleypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa Jj1s1 OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonp30BaHne CTAaHIAPTHOU
OMOTMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[Toaxmrouenne OUOIMOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYJIBHBIN NPUHLINI
MOCTPOEHUS TPOTrpamMm

Pa30uBaTh 3a1auy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPSItoLIMeEcs (hparMeHThl
IIPOrpaMMBbl B BUIE MOATPOTrPaAMM.
ITosICHATB CYIIHOCTB PEKYPCUBHOTO
aNropuTM™MaA.

Haxonuts pekypcuBHbIE 0OBEKTHI

B OKpY’KarollleM MUpeE.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCHUBHOTI'O AJITOPUTMA.
Hcnonp30BaTh cTaHAapTHBIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIICH.
[IpuMeHsaTs MOYIBHBIN IPUHIAIL
npu pa3zpabOTKe MPOTrpaMM.

40



Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpoecpamm
CMaHOapmuou 6uUOIUOMeEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynvublil npuHyun nOCmMpoeHust
npozpamm

3.3

YuciaeHHbIe METOIBI

Yucnenasle MeTOabpl. TOUHOE U
NPUOIMAKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLICHNUS
YpaBHEHUM: METO/1 repedopa, METOT
NOJIOBUHHOTO fienenus. [pubmmkénnoe
BBIYMCIICHHUE JINH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMA)
(GyHKUHMH OAHOW MEPEMEHHON METOJIOM
MOJIOBUHHOT'O JEJICHHUS

[TosicHATH IPUHITUTIBEI pa0OTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOTHKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajay.

Pa3pabatbiBaTh 1 OTJIAXKUBATH
IIPOTPAMMBI, PEATH3YOIIIHEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TIomaaen Guryp, IoMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnusicénuoe gviuucierue OuH
KpUBbIX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@yHKYuU
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3.4 | AnropurMel 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOSHHBIE PYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MMPOTPAMMUPOBAHHS

IPOrpaMMHUPOBAHUSA AJIs1 00pabOTKH 111 00pabOTKHU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh U OTJIAXKUBATD

00pabOTKH CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PEaTU3yIOIIIe TUIIOBBIC

NOJICYET KOJIMYECTBA MOSABICHUN JITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JAHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 NPOOETbHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.

MOWCK MOACTPOKH BHYTPH TaHHOM [IpeobpaszoBrIBaThH UKCIa

CTPOKH, 3aMeHa HalICHHOU MTOJACTPOKHA | B CAMBOJIBHYIO CTPOKY U OOpaTHO.

Ha JIpYTy1o cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvnas obpabomka cmpox.

YZIOBJIETBOPSIOLIUX 3a/1aHHBIM 2. Obpabomka cmpok

orpannueHusM. [Ipeobpa3oBanue uucna | ¢ ucnoavzosanuem QyHxkyuii

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmeKy sA3bIKa
NPOSPAMMUPOBAHUSL.
3. ['enepayus ecex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YCaoeuto

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATEIBHOCTH [IprBOINUTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

yrcesl. Beraucinenmue 0000nMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIM YHUCJIOBOM MOCIIEI0BATCILHOCTH
(CyMMBbI, IPOU3BEACHHUS, CPETHETO
apu(hMETHIECKOT0, MUHIMAaJILHOTO
1 MaKCHUMAaJIbHOTO 3JIEMECHTOB,
KOJIMYECTBA DJICMEHTOB,

U IBYMEPHBIX MaCCUBOB.

[IpuBoaUTH IpUMEPHI 33124

13 OBCEIHEBHOM KM3HHU,
IIPEAIIOIararlliX UCII0JIb30BaHUE
MaCCHUBOB.

Pa3pabatbiBaTh U OTJIAXKUBATh
IIPOrPAMMBI, PEaInu3yOIIHE TUIIOBbIE
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YIOBJIETBOPSIONINX 33JJaHHOMY
yCIOBUI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUsI B MAaCCHUBE.
CopTupoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/] BEIOOPA,
COPTUPOBKA BCTaBKaMHU ).
CopTHpOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmropur™ QuickSort).

JIBOWYHBIN TOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIBymepHbIE MacCUBBI (MaTPHIIbI).
AnropuTMbl 00pabOTKH JBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE IBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
mpaBuiIaM, MOUCK JIEMEHTa

B JIBYMEPHOM MacCCHUBE,

BBIYHCIICHUE MaKCUMyMa (MUHUMYMa)
¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHUBa, MepECTaHOBKa CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 340a4 AHAIU3A OAHHBLX
(ouucmra oannvix, Knaccugurayus,
AHANIU3 OMKIIOHEHUIL)

aNrOpPUTMBI 00PaOOTKH OJHOMEPHBIX
U IBYMEPHBIX MAaCCUBOB, Ha BEIOPAaHHOM
SI3BIKE MTPOTPAMMHUPOBAHHSL.
Paspabamuisams npoepammol

OJis1 peuleHust nNPOCMbIX 3a0a4 AHAU3A
OQHHDIX.

Ilpaxkmuueckue pabomui:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnoix
Xapakmepucmuxk Maccuea (Yuciosou
noC1e008ameIbHOCMUL).

3. Ilouck munumanibHo20
(MaKkcumantbHo20) s1eMeHma 8 YUCI080M
maccuse.

4. Jlunetinwiii nouck 3a0aHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmwie memoodwvl copmuposxu
maccusa.

6. bvicmpas copmupoexa maccuea.

1. Heouunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwvix

Hroro no pazaeny
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Pasznen 4. UndopmauoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI poLeccop. PazpabaTeiBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTupoBaHHe. Hcnonb3oBath cpesicTBa aBTOMaTU3aLUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpencTBa novcka v aBTO3aMEHbI [TpuMeHATH TpaBUIa IUTUPOBAHUS
B TEKCTOBOM IPOLIECCOpE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb30BaHue CTUTIEH. OnbIMorpadUUEeCcKnX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJICKTUBHOU
nOoKyMeHThl. CHOCKHU, OTJIaBJICHHE. paboTe Hall JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMmeHTamMH. | BBIOTHATE HA0OP M MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3uPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Npoueccopax. O0naunsle | IIpakmuueckue padomol:
cepBuchl. [lenoBas nepemnucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C MamemamudecKumu opmyniamu.
odopmieHus: ondbmuorpaduyeckKux 2. Mnoeocmpanuumvie 0OKyMeHmbl.
cceutok. OdopmiieHue Crucka 3. Konnexmusnas paboma
auteparypbl. Cmanoapmeol ¢ OOKYMeHmamu
oubuocpagpuueckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEICTBA
PEIAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | AHaJIN3 TaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOIUTH IpUMEPHI 33724 aHAIN3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJ1accuduKalus, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUII.

JTAHHBIX.
[TosicuaTes Ha mpuMepax
MOCJIEIOBATENLHOCTD PEIICHUS 3a7a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOp NEPBUUYHBIX
JTAHHBIX, OUMCTKA U OI[EHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, IpeoOpa3oBaHue JaHHBIX,
BU3YalIM3allMsl JaHHBIX, HHTEPIIPETAIUS
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TIpeJICTaBIIeHUs JaHHBIX. bosbiine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennexmyanvHolii ananus OaGHHbIX.
AHanu3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Ta0Oull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue

K03 duLIeHTa KOPPETSALHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JUHENYAThIX U KPYTOBBIX JIUarpaMM.
[TocTpoenue rpadukoB HyHKIIHIA.
[TonGop nuHUYM TpeH1a, pelIeHue 3a1a4
MIPOTHO3UPOBAHUS.

YucneHHoe peleHne ypaBHeHUN

C MOMOIIIbIO T0I00pa mapameTpa.
OnTuMu3aIys Kak MOUCK HAMITYYIIIeTo
pEIICHNS B 3aJJaHHBIX YCIOBUSIX.
[{eneBas hyHKIHS, OTpaHUYEHUS.

aHaM3a JaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
TaOJIHUIL.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh cpencTBa I1€I0BOMU
rpaduKu IS HATJSITHOTO
IIPE/ICTABIICHUS TaHHBIX.

Pemats mpocThie pacu€THbIC U
ONTUMH3ALUOHHBIE 33/1a41 C TTOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpaxkmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
91eKMPOHHBIX MAOAUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0O6pabomku OaHHbIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 31eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe peuwrenue ypasHeHuil

¢ NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MabIUY
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JlokanbHbIe U TJI00aTbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
OITUMHM3AIIUH C TTOMOIIBLIO
AIEKTPOHHBIX TAOIUI]

Hroro 1o pazaeny 14
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KUIIACC

No
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KomnuuecTtBo
4acoB

[IporpammHoOe conepkaHue

OCHOBHBIE BUIBI IEATEIHLHOCTH
00yYaroIIMXCs

Pa3znen 1. Teopernueckue ocH

0BbI HHPOPpMATHKH

1.1

HNudopmanus
U UH(OpMaLIMOHHBIE
HPOLIECCHI

10

Teopernueckne NOAXObI K OLICHKE
KOJIM4eCcTBa HH(POPMAIIUH.

3aKOH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Agnroputm LZW. ANTOpUTMBI CKATHS
JTAHHBIX

C OTEPSIMU. Y MEHBIIICHUE TJTyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHbBIE UJEU
anroputmoB cxatust JPEG, MP3.
CKOpoCTb nepenauu TaHHBIX.
3aBUCUMOCTh BPEMEHH TEepeiaun

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEepUCTUK KaHayla CBSI3H.
[Tpyu4rHBI BOSHUKHOBEHUS OIIHOOK
npu nepeaade nanubix. Komsl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISThH OMTUOKY, BO3HUKAIOIITUE
Mpu niepeaayde JaHHbIX. PaccTosiHue
Xsmmunra. Koauposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXO0IbI K OLIEHKE
KOJIM4eCTBa MH(POPMALIMH.
OnuceIBaTh N3y4aeMbIE AIITOPUTMBI
CKaTusl TaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

Pemiats 3aaun Ha onpeeeHUe
BPEMEHU Nepeaaur TaHHBIX M0 KaHATy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMH.
[TosicHATH TPUHITUTIBEI OOHAPYKEHUS

Y UCTPABJICHUSI OIITMOOK TMPU mepeaade
JIAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOWUYUBBIX KOJIOB.

[TosicHATH 3HAYEHUE TOHATUI
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN 2D HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTUKEHUS LIEJIH
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHbIX C NOMOUBIO
ancopumma RLE.
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c nmoBTopeHrueM o6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3 deKT.
VYrpanenue Kkak UHPOPMaMOHHBIH
npouecc. O0patHast CBsI3b

2. Coicamue OaHHBIX ¢ NOMOWBIO
aneopumma Xagpgpmana.
3. Corcamue 0aHHbIX ¢ nomepamu

(ancopummur JPEG, MP3).
4. I[lomexoycmotiuugvle KOObl

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEIINPOBaHUsA. AJIEKBATHOCTD
MOJIETN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOJECIUPOBAHUS.
dopmann3zanus NpUKIaJHbIX 3aa4.
[IpencraBienue pe3ynbTaToB
MOJIEJITMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCHPUSITHS YETTOBEKOM.
['padmyeckoe npeacTaBiIeHNUE TaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

I'padwi. OcHoBHBIE TTOHATHUSI. BUbI
rpados. Onucanue rpagoB ¢ TOMOILBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
ITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
¢ aHanu3oM rpadoB (IOCTpOCHUE
ONTUMAJILHOTO IyTH MEX]TY
BepIIMHAMU rpada, ornpeaenecHue
KOJIMYECTBA PA3IUYHBIX ITyTEH MEKY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIUKJIAYEeCKOTO Tpada).

JepeBbsi. bunapHoe nepeso. JlepeBbs

OrnpenensiTe MOHATUSI «MOJEIBY,
«MOJICIIUPOBAHUEY.
Knaccudumuposars moaenu

10 33JJaHHOMY OCHOBAHHUIO.
OnpenensiTe 1eiab MOJICTUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHATh anrOpUTMbI HAXOKICHHS
KpaT4auIlnX IyTed MEXY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpUMEHSTh AITOPUTMBI OTIPEICIICHUS
KOJINYECTBA PA3IUYHBIX MTyTEH MEXKTY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIMKJIMYIEeCKOro rpada.

[IpuBOIUTH PUMEPHI UCTIOTB30BaAHUS
JIEPEBLEB U TpadOB MPU OMUCAHUU
00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MHUpa.

CtpouTth aepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJETh
HEKOTOPOU CUTYAIHH.

JlaBaTh omnpeeneHue BHIMTPBIIIHON
CTpaTeruu.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUECKUX
BBIPQKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa rnmepedopa BapruaHTOB, OTICAHHUE
CTpaTeTuu UTPhI B TAOIMYHOMN opme.
BBIUTpBITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MAIMHHOTO TIEPEBOAA U
pacIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
Nnentudukaius v mouck
M300paKEHUM, pacCliO3HaABAHUE JIMII.
Camoo0y4aroniaecst CHCTEMBI.

N cKyCcCTBEHHBIN HHTEIICKT

B KOMIIBIOTEPHBIX UTPaXx.
Hcnonp3oBaHne METOIOB
HMCKYCCTBEHHOTO MHTEJIEKTA

B 00y4Yarolux CUCTEMAax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIEKTA

B poOoTOoTeXHUKE. MIHTEpHET Beliei.
IIepcnekTuBBI pa3BUTUSA
KOMIIBIOTEPHBIX MHTEIIEKTYyIbHBIX
cucreM. HeipoHHsle cetu

OnuchIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CUTYallUH

B (hopMe nepeBa Uiu B TaOTMIHOM
dbopme.

[TosiICHATH MOHATHUS «UCKYCCTBEHHBIN
MHTEIUJIEKTY, «KMAIIMHHOE 00yUECHUEY.
[IpuBoAUTH MpUMEpHI 33724,
pelIaeMbIX C MOMOILBIO
MCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviuinoli cmpamecuu

8 uepe ¢ NoJHOU uHgopmayueil.

2. Cpedcmea ucKyccmeenHo2o
uHmeniekma

Hroro no pazaeny

18

49



Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosAICHATH NOHATHUSA «BBIYUCIUTEIBHBIN
aJIrOPUTMOB Maivna TeropuHra kax MIPOIIECCH, KCIOKHOCTH AITOPUTMAY,

YHUBEpCalbHasi MOJIEJIb BHIYMCIICHHM. «3(PPEKTUBHOCTH ANTOPUTMAY.
Te3uc Yépua—TrropuHra. [TpuBoauTh IpuMeEpbI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapkosa. CocTaBisiTh IPOrPaMMBI JIJIs1 MAIIMHBI
Aneopummuuecku Hepazpeuumvle Twropunra.
3adauu. 3aoaqa ocmanosa. Hcnonvzosams HopmanibHbie
Hesoszmoorcnocms aemomamuueckotl aneopugpmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaThb OIICHKY CJI0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, UX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmou npocpammol
UCXOIHBIX AJaHHBIX. OlLIeHKa o151 mawunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepe6opubie anroputmsl. [Iprumepbt
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBhIE UMEIOT
Pa3TUYHYIO CII0KHOCTh

2.2 | AnropuT™MBbI 28 [Touck mpoCThIX YKCEI B 3aJaHHOM Hcnonp30BaTh aqroOpuTM «PEIIETO

Y CTPYKTYPbI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO AJITOPUTMA
«permieto DpatocheHay.
MHoropa3psaHbie Leble Ynca,
3aJlayul JJIMHHON apu(PMETHKH.

OparoceHay 1 ToucKa MPOCThIX
YKCEJ B 3aIaHHOM JIMaIa30HE.
[losicHATh PUHIIUIIBEI 00PAOOTKHU
MHOTOpa3psAAHbIX LEJIBIX YUCEN

50



CnoBapu (accolluaTUBHbIE MACCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3vike. Bvloenenue
nocneoosamenbHocmel no wadioHy.
Pecynapnvie svipasxcenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpaXeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3allMCaHHOTO B MOCTPUKCHOM (popme.
Ouepenu. Mcnonp3oBaHue ouepeau
JUTSI BPEMEHHOTO XPAHCHHS TAaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
Anroputmel Ha rpadax. [Toctpoenue
MUHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Obx00 epagha
6 wupuny. KonmdecTBo pa3imuyHbIX
IIyTEN MEXKy BEPIIMHAMMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JleliKCTpHI.
Aneopumm Dnotioa—Yopwanna.

Y peaJIN30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOTpaMMHUPOBAHUS.

[IpuMeHsTh ciioBapH (acCOIMaTUBHBIE
MacCCHBBI, OTOOpaKEHHS) B 3a1a9ax
00pabOTKH TaHHBIX.

BBINoiHATS NPOCTOM aHAIU3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM UHCJIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicCHATH TPUHIUIIBI paOOTHI CTEKA
Y O4Yepeu, UCMOJIb30BaTh CTEKU

Y OYepev I PeIICHUs
AITOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBaTH M UCTIOJIB30BATH
JIBOMYHbIC (OMHAPHBIE) 1€PEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH TaHHBIX.

Hcnonp3oBaTh JUHAMUYECKOE
MpOTpaMMHUPOBAHUE

JUJIS1 BBIYUCIIEHUS PEKYPCUBHBIX
GbyHKUMNA, TOICYETA KOJTMYECTBA
BapUaHTOB M PEIICHUS 3a/1a4
ONTUMM3AITUH.

Ilpakmuueckue padomul:

1. Ilouck npocmulix uucen 8 3a0aAHHOM
ouanasome.
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JepeBbs. Peanuszanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa i 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHU.
PexypcuBHbIe aropuT™MbI 00X012
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUpOBaHUE
KaK METO/Jl PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTATOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCIICHHUE
PEKYPCUBHBIX (QYHKIIUM, TOACUET
KOJINYECTBA BApUAHTOB, 3aJ1a41
ONTUMU3AIUU

2. Peanuzayus evluucienuil

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
YaCmMoOmHO20 c108apsi 075l 3A40AHHO20
mekcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckoeo
BbIPAINCEHUS, 3ANUCAHHO20

8 NoCm@uKcHoU gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

0151 8bIYUCTICHUSL APUPMEMUYECKUX
8bIPAHCEHULL.

8. Buiuucinenue onunbvl Kpamuatiuie2o
nymu medsxicoy eepuiuHamu spagha
(aneopumm Jetikcmpu).

9. Bvluucnernue pexypcusHvix QyHKyull
€ NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuarnmos
C NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPaAMMUPOBAHUSL

52




2.3 | OcHOBBI OOBEKTHO- 16 [TousaTre 00 0OBLEKTHO- ITosICHATH OCHOBHBIE TTPHUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpammMupoBaHu. OOBEKTHI U IpOrpaMMUPOBAHMUS.

kjaccel. CBOMCTBA U METO/IBI OOBEKTOB. | [IpoeKTHpOBATH U UCTIOIH30BATh
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MPOCTHIC KJIACCHI 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIaccoB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMCAHUS MPEIMETHOM
Wukarncynsnus, HacleJOBaHHe, o0nacTu.
noauMophusm. Pa3pabatbiBaTh mporpamMmsl
Cpensbl ObICTpOl pa3paboTKu c rpauueckuM UHTEpHEncoM.
nporpamm. IIpoextupoBanue W3y4atb BTOPO# SI3bIK
uHTep(derica oab30BaTENS. POrpaMMHUPOBAHUS
Hcnonp30BaHue rOTOBBIX yIpaBisieMbix | Ilpakmuueckue padomut:
AJIEMEHTOB JIJIsl TOCTPOEHUS 1. Ucnonvzosanue 20mogwvix Knaccos
uHTEpdeiica. 6 npocpamme.
O030p SA3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoii npocpammol
[TonsiTue o mapaaurmax C UCNONIL30BAHUEM KAACCOS.
nporpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxa uepapxuu Kiaccos.

5. Paspabomka npoepammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Brpiiensats 3Tansl KOMIBIOTEPHO-
MaTeMaTUIEeCKOe MaTEeMaTHYECKOTO MOICTTUPOBAHUS: MaTeMaTUYECKOTO MOICITUPOBAHUS
MOJIETTUPOBAHHE MOCTaHOBKA 3aJa41, pa3padoTKa U PeaJn30BbIBATh UX C TOMOUIBIO
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MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbFOTEPHBIN

JKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTHYECKOM
MOJEIUPOBAHUU HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIIMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
JKCIIepUMeEHTA. MeTo HauMEHBIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACIUPYEMBIX OOBEKTOB
1 nporeccoB. BocctaHoBieHne
3aBUCHMOCTEN MO pe3ysIpTaTam
AKCIIEPHUMEHTA.

BeposarnoctHbie MOnenn. MeTobl
Momnte-Kapio. UMutanimonHoe
MozaenupoBanue. CUCTEMbI MACCOBOTO
00CTy>KUBaHUS

IPOrPaMMHOTr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTh U CYITHOCTb
JTUCKPETU3AINH MPU PEIICHUH
BBIYHMCIIUTEILHBIX 33/1a4 C TIOMOIIBIO
KOMITbIOTEPOB.

Hcmonp30BaTh MMUTAITMOHHOE
MOJICIUPOBAHUE, B TOM YUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowywbro memooa Moume-Kapo.
4. Obpabomka pe3yibmamos
9KCnepumMeHma
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3.2

ba3nl naHHBIX

10

Tabnuunble (pensuoHHbIC) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIecHue
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITone, 3amuce. Kimrou Tabmumel. Padorta
C TOTOBOM 0a30M JaHHBIX. 3aIMOTHCHUE
0a3bl naHHbBIX. [Tonck, copTHpPOBKA U
(buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemble mos

B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TaOIUIIAMHU.
Buemnwmit kimrod. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. 31K ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha s3vike SOQL na 6vi60pKy
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl Oanmbix.
DKcnepmuvie cucmemol

XapakTepru30BaTh 0a3y JTaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTA0IHMYHYIO 0623y
TTaHHBIX.

OcCyIIeCTBIIATh BBOJ U PEIaKTUPOBAHUE
TTaHHBIX.

OcCyIIecTBIATh COPTUPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHUpOBaATH 3aITPOCHI HAa TTIOMCK
JAaHHBIX B CPEJIE CUCTEMBI YIIPABIICHUS
0a3zamMu JaHHBIX.

VYrpapisTh 62301 JaHHBIX

C MIOMOIIIBIO TIPOCTHIX 3aMPOCOB

Ha si3pike SQL.

[TosicHSTH 00J1aCTH IPUMEHEHUS,
JIOCTOMHCTBA W HEJIOCTATKH
HEPEISAIUOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEIISIIUOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comoeoti 6a301ti OaHHbIX.
2. Pazpabomxa mrocomabauunou 6a3zel
OAHHbIX.

3. 3anpocwl kK MHO2OMAOIUYHOU Oa3e
OQHHDIX.

4. Vnpaenenue OaHHbIMU C NOMOWBIO
sa3zvika SQL
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3.3 | BeO-caiitbl 14 WuTepuer-npuinoxenus. [lonstue o [ToSICHATH PUHIMIIBI TEXHOJIOTUU
CEpBEPHOI U KIIMEHTCKOM YacTsIX cailTa. | «KJIMEHT — CEPBEP» Ha IPUMEPE
TexHonorust «KJIMEHT — cepBEp», €& B3aMMOJIeHCTBUS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BE0-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha sI3bIKe pasmetku HTML, kackagHbie TaOMUIIBI
JavaScript. ®opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHAPUM Ha SI3bIKE
Pa3menienue Bed-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (hailjioB Ha CalT pa3menieHus cauTos B cetu MIHTepHeT.
Ilpakmuueckue pabomut:
1. Cozoanue mexcmogoti
8ehO-cmpanuybi.
2. Coz0anue 6eb-cmpanuyul,
sKAOYAIOW el MYTbMUMEOULIHbLE
00beKmbl (PUCYHKU, 36YKOBble OaHHbLe,
810€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 8 BBox n300paxkeHuii ¢ UCMONb30BaHUEM | BBIMOTHATE 00OIIYI0 KOPPEKITHIO
rpaduxka pa3IUYHbIX U(PPOBBIX YCTPOICTB U (POBBIX U300PAKEHU.

(urdpoBbIX PoTOANAPATOB U
MUKPOCKOIIOB, BUJIEOKaMEP, CKAaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuit pegaxrop. Paspemenue.
Kanpuposanue. Hcnipasnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paKeHus.

CTpouTh MHOTOCITOMHBIC U300payKEHHUS
C HCITOJIb30BaHUEM MAaCOK, TOTOBUTh
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IICPCIICKTHUBEI. FI/ICTOFpaMMa.

Koppekuust ypoBHeH, KOppeKIus I[BETa.

OO6ecuBeYrBaHNE IBETHBIX
n3zo6paxenuii. Peryms. PaGorta

c obnactsamu. OUIHTPHI.
MHorocnoitHble H300paKeHUS.
TekcToBeie citon. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [ToaroroBka MILTIOCTpALTHI
17151 B€O-caiiTOB. AHUMUPOBAHHbIEC
U300paKEeHHUS.

BekropHas rpaduka. [[puMUTHBBL.
N3MeHeHne nopsiaka 31€MEHTOB.
BripaBHMBaHUE, pacnpe/iesiCHHE.
['pynmupoBka. Kpussie. @opmaTsl

BEKTOPHBIX pUCYHKOB. VCcrionb30Banmne

KOHTYpOB. Bektopuszanuus pacTpoBbIX
M300PaKECHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
Mopenei. CeTouHble MOJIEIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus1. Kamepsl.
AnnutuBHbIe TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEATBHOCTH U IOTIOJIHEHHOMU
pEATbHOCTHU

WJUTIOCTPALIMHU TSI pa3MEILICHUS
Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300paKEHUS.
Co3znaBath BEKTOPHBIE U300paKEHHUS
C TIOMOIUIBIO PEAAKTOPA BEKTOPHOM
rpaduKy UM HTHCTPYMEHTOB
TEKCTOBOTO MPOIEeccopa.
Ilpakmuueckue pabomut:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,

ucnpaesijierue nepcnekmuesvl, KOppexkyus

VpoeHell, KoppeKyus yeema,).

2. Pemywiv yughposwix pomoepadhuii.

3. Muozocnotinvle uzoopasiceHusl.
4. AHUMuposammvle u300PaANCeHUs.
5. Bexmopnas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH TPUHIUIIBI TOCTPOEHUS
peaaKkTUpPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozpenel. CeTouHble MOICIIH. BoINoNHATE onepaium no noCTpoSHHUI0
Matepuainbl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MOJIEJIE.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmeniaTe Ha BUPTYyaJlbHOM CLEHE
MPUHTEPHI). MCTOYHUKHU OCBEIICHUS U KaMEpHI.
[ToHsiTHE O BUPTYaTIBHOMN peasbHOCTH [IpuBOANTH TPUMEPHI UCTIOJIBE30BAHUS
U JIOTIOJTHEHHOW peabHOCTH TEXHOJIOTUI BUPTYaTbHOU
U JIOTIOJITHEHHON PeaJIbHOCTH.
Ilpakmuueckue pabomel:
1. Coz0anue npocmuolx mpéxmepHvix
Mmooenel.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 16
OBILEE KOJIMYECTBO 132
YACOB I1O ITPO'PAMME
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