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IHosicHuTeIbHAS 3alIUCKA

Pabouas nporpamma no nHGOpMaTHKE HA YPOBEHb CPEAHEr0 00IIero 00pa3oBaHMs IS
oOyyaromuxcs 10-11-x kmaccoB AHO «Cpennss o61meo0Opa3oBaTenbHasi HIKOJIa ¢ YIITyOJIeHHBIM
U3y4eHHEeM OTHeNbHbIX npeameroB umenu M.I1. CeernoBoii» pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

. ®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

. npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepkaCHUH
denepanbHOrO  TOCYIAPCTBEHHOTO  00pa30oBaTEeNIbHOTO CTaHJapTa OCHOBHOTO  OOIIEro
00pa3zoBaHus»;

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «O6 yTBepKIeHUU
dbenepanbHON 00pa30BATENBHOM IPOTrPAMMBI OCHOBHOTO 001IEro 00pa3oBaHUs;

. npukaza Munnpocsewenust ot 09.10.2024 Ne 704 «O BHeceHMM M3MEHEHUU B
HEKOTOpbIe NpHKa3bl MunucrepcrBa npocsenieHuss Pocculickonn ®Penepanny, KacaroHecs
denepanbHbIX 00pa30BaTENIbHBIX MPOTPaMM HAdyajlbHOTO O0OILIEro 00pa3oBaHHs, OCHOBHOIO
o01ero oOpa3oBaHus U CPEIHETO OOIIETo 00pa30BaHMMY;

. npukaza Munnpocsemerus ot 22.03.2021 Ne 115 «O6 yrBepxnaenun Ilopsika
OpraHM3alMl U  OCYIIECTBIEHUS  00pa30BaTEIbHOW  JESATENBHOCTH IO  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM Ha4aJIbHOTO OOIIETO,

OCHOBHOTI'O O0ILIEro M CpeHero oo1iero o0pa3oBaHusm»;

. Konuenmuu npenopasanus yueoHoro npeamera «Mupopmarnkay;
. Konnenmuu skonoruueckoro oOpazoBaHus B cucTeMe 00111ero 00pa3oBaHus;
. CII2.4.3648-20 «CaHuTapHO-3IIUIEMUOJIOTMYECKHE TPEOOBAaHUS K OpraHU3aIisaIM

BOCIIUTaHUSI M OOYYEHHs, OTIbIXa M O3/J0POBJICHHUS JETEH W MOJIOJEKU», YTBEPKIECHHBIX
IIOCTaHOBJIEHUEM IIaBHOTO caHUTapHOro Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATUBbI U TpeOOBaHUS K
oOecrnieueHnIo 6€30nacHOCTH U (Mn) 0e3BpeHOCTH /JIs UeJoBeKa (pakTOpoB Cpesibl OOUTAHU,
YTBEPKACHHBIX IOCTAHOBJIEHUEM INIABHOT'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

. y4eOHOrO IuUlaHa  OCHOBHOTro  oOmiero  oOpa3oBaHuUs,  YTBEP)KIACHHOTO
npukazom AHO «COIIl umenu WU.I1. CetnoBoii» ot 29.08.2025 Ne 52 «O BHECEHUHN U3MEHEHUH
B OCHOBHYIO 00pa30BaTeNIbHYIO MPOTpaMMYy CPETHETO OOIIero 00pa3oBaHUsY;

. denepanbHOI paboueii mporpaMMsl o yuebHomy npeamery «MHpopmaTikay.

Pabouas mporpamMma OpuEeHTHPOBAaHA HA LIEJEBbIE MPHOPUTETHI, CHOPMYTUPOBAHHbIC B

dbenepanbHON pabouel mporpamMme BOCIUTaHUS W B pabodeil mporpamme BocmuTanuss AHO



«Cpenusiss 001eodpazoBaTeNbHas MIKOJIA ¢ YrIyOJeHHBIM M3yYEeHUEM OTIEIbHBIX MPEIMETOB

nmenu U.I1. CBeTiioBoi»».

[Iporpamma mo uHpopmatuke (yriayOiaEHHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3yJabTaTaM OCBOEHHS OCHOBHOM
0o0pa3oBaTeNbHON TpOrpaMMBbl CpPEIHETo 00IIero oOpasoBaHus, mnpeacraBicHHbIX B OI'OC
COO, a raxxe denepanbHOi pabodeil MPOrpaMMbl BOCIIUTAHUSI.

IIporpamma mno wuHpopmaTHKe Ia€T MpeICTaBIeHHE O IensaX, oOIiel cTpaTeruu
o0y4yeHMsI, BOCIMTAaHMS M pa3BUTHS oOOydarolUXcs CpeICcTBaMHU Y4eOHOro mpeamera
«Uupopmaruka» Ha yrayOJ€HHOM YpOBHE, YCTaHABIMBACT O0sM3aTENBHOE IPEIMETHOE
coJlep)KaHue, IpeaycMaTpUBAEeT €ro CTPYKTYpHUpOBaHHE [0 pasjesaM M TeMaM Kypca,
onpeneNseT pacnpeiesieHHe ero Mo kinaccam (rogaM U3ydeHHs), JaéT IMpUMEpHOe
pacripesielieHie y4eOHbIX YacoB IIO TEMaTHYECKUM paszjiesaM Kypca M PEKOMEHIYyEeMYIO
(MpUMEpHYI0) TOCIEIOBATEIBHOCTh HMX HW3YYCHHS C Y46TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHM y4eOHOTO TIpolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Iporpamma 1o uHpOpPMATUKE OINpenenseT KOJUYECTBEHHbIE W KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Mmarepuana s KakIOoro Toja HM3y4eHUs, B TOM 4YHUCIE JUIS
COJIEP’KaTEIbHOIO HAMOJHEHUs] Pa3HOro BHJA KOHTPOJA (MPOMEKYTOUHOM aTTecTaruu
00yYaroImuxcsi, BCEpOCCUHCKUX MPOBEPOUYHBIX PabOT, FOCYIapCTBEHHONW UTOTOBOM aTTECTALIUN).
[TporpamMa 1mo uH(}OpMaTHKE SBISAETCS OCHOBOH JJISi COCTAaBJIEHUS aBTOPCKHUX Y4YeOHBIX
IPOTPaMM U Y4€OHHKOB, TIOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

Nupopmaruka B cpeineM oO1ieM 00pa30BaHUU OTPaXKaeT:

CYIIHOCTh MH(OPMATHKM KaK HAayYHOH AMCUUIUIMHBI, W3YdYalolled 3aKOHOMEPHOCTH
NPOTEKaHUSs M BO3MOXKHOCTH aBTOMATHU3allMM WH(GOPMAIIMOHHBIX IPOLECCOB B Pa3TUYHBIX
CUCTEMaXx;

OCHOBHBIE 00JacTH TNpUMEHEHHs WH(GOPMATUKU, TMpPEeXJe BCero MHGOPMAIMOHHbBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXTUCIUITMHAPHBIN XapakTep HHPOPMATUKUA U MH()OPMAITMOHHOHN 1EATEIbHOCTH.

Kypc wunbopmatuku s ypoBHS cpeAaHero ooOmero oOpa3oBaHMs — SBISETCS
3aBepIIAIOIINM ATArlOM HENPEPBIBHON MOJTOTOBKU OOYUYaIOLIUXCSl B 00J1aCTH MHPOPMATHKHU U
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, ONUpaeTcsi Ha COJAEp)KaHHe Kypca

UH(POPMATUKKA YPOBHSI OCHOBHOTO OOILEro 0oOpa30BaHUS M OIBIT MOCTOSTHHOTO NMPUMEHEHUS



MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJOTMM, JaéT TEOPETUYECKOE OCMBICICHHUE,
MHTEPIPETALNIO U 0000IIEHHE ITOTO OIBITA.

Pesynpratel yrmyOnéHHOro ypoBHS H3ydeHHs ydeOHoro mpeamera «MHdopmaTtika
OpPUEHTHPOBaHbl Ha IOJIY4YEHHE KOMIETEHTHOCTEH i mociedyroued npodeccnoHaabHON
NeSITeIbHOCTH KaK B paMKax JaHHOW MpeIMETHON 00I1acTH, TaK U B CMEXHBIX ¢ HEl 001acTsX.
OHH BKIIIOYAIOT B ceO4:

OBJIa/ICHUE KITFOUEBBIMHU MTOHATUSAMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS TaHHAs
npeaMeTHas 00JacTh, paclo3HaBaHHWE COOTBETCTBYIOIIMX MM IIPU3HAKOB U B3aUMOCBS3EH,
CHOCOOHOCTh AEMOHCTPUPOBATH PA3JIMYHbIE TOAXO/bI K U3YUEHHUIO SIBIICHUM, XapaKTEePHBIX AJIs
M3y4aeMou mpeaMeTHON 001acTH;

YMEHHE pellaTh TUIOBBIC MPAKTHYECKHE M TEOPETHUECKUE 3a/la4M, XapaKTEepPHBIE IS
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH NpeMeTHOI obnacTu;

HaJIMYME NpPEACTAaBICHUH O JAHHOW HpeIMETHOW O0O0NacTH Kak LEJOCTHOM TeOopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTSIMH 3HAHUH.

B pamkax yroyOn€HHOro ypoBHS ~HM3Y4eHUs HMH(POPMATHKH 00ECIIeYHBACTCS
LeJIeHaNpaBiIeHHas OAr0TOBKA 00yUYaroIMXCsl K MPOAOIKEHUIO 00pa30BaHMsl B OpraHU3aIisIx
npoeCCHOHATBHOTO O00pa30BaHMsl MO CHEIHAIBHOCTSM, HEMOCPEIACTBEHHO CBS3aHHBIM C
UQPPOBBIMU  TEXHOJOTHSMH, TaKMM KaK TIPOTpaMMHAas WH)XEHEpUs, HWHPOPMaIMOHHAS
0e301acHOCTh, MH()OPMAITMOHHBIE CHUCTEMBl W TEXHOJOTWH, MOOWIBHBIE CHCTEMBI H CETH,
OoJblIMe JaHHBIE U MAaIMHHOE 00y4YeHUe, IPOMBIIIJICHHBIH HHTEPHET BelIel, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOIMH OeCHpOBOJHOW CBSI3U, pPOOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOIMH,
CHUCTEMBI PacCIpeeIEHHOTO PeecTpa, TEXHOJIOIMU BUPTYaJIbHOM U JIONIOJIHEHHON PEaIbHOCTEH.

OcHoBHast 1enb u3yueHusi ydeObHoro mnpenmera «MHpopmaruka» Ha yriyOoaéHHOM
ypoBHE cpenaHero oOmiero oOpa3oBaHus — oOecleyeHHe JajJbHEWIIero pa3BUTHA
UH(POPMALIMOHHBIX KOMIIETEHIIMHA O00y4aromerocs, €ro roTOBHOCTH K KHM3HM B YCIIOBHSX
pa3BUBaroIIerocs MH(OOPMALIMOHHOTO O0IEeCTBA M BO3PACTAIOLIEH KOHKYPEHIMU Ha PBHIHKE
TpyZaa. B cBs3u ¢ aTuM usydenue uapopmatuku B 10—11 kinaccax 10kHO 00€eCTIEUUTh:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, OCHOBAHHOT'O Ha IOHUMAHUH POJIM UH()OPMATHKH,
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

Cc(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ aJITOPUTMHUYECKOTO MBIIICHHS,

Cc(OPMHPOBAHHOCTh YMEHHI pasziauuaTh (DakThl M OIICHKH, CPaBHHUBATH OIEHOYHBIC
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMU OLIGHUBAHHS U CBSI3b KPUTEPHEB C OMNMpPEaeIEHHON

CUCTEMOH IIEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTh U 00001aTh HH(POPMALIHIO;



C()OPMHUPOBAHHOCTb MPEACTABIECHUI O BIMSHUU HMH(OPMAIMOHHBIX TEXHOJOIMH Ha
KU3Hb YEJOBEKa B OOIIECTBE, MOHMMAHUE COIUAIBLHOTO, YKOHOMHYECKOTO, MOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPUJIMYECKOTO,  HPUPOJHOIO, OSPrOHOMHYECKOTO, MEIULUHCKOIO U
(U3UOJIOrHUECKOro KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

IIPUHATHUE MTPABOBBIX M ITUUECKUX ACIEKTOB MH(MOPMAIIMOHHBIX TEXHOJIOTUH, OCO3HAHHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3JaHHE M MCIOJIb30BaHUE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHeHHe NH()OPMALIHY;

CO3JlaHM€ YCIOBUH JJI1 Ppa3BUTUS HAaBBIKOB y4eOHOM, IPOEKTHOM, Hay4HO-
UCCIIEI0BATEIbCKONW U TBOPUYECKOM EATEIbHOCTH, MOTUBALIMU O0YYaIOLINXCS K CAMOPA3BUTHIO.

B comepxanum yueOHoro mpenmera «MH(popMaTHKay  BBIICNSIOTCS — YETHIpE
TEMaTHUYECKUX pa3zena.

Pasznen «IllnppoBasi rpaMOTHOCTB» NOCBAIIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(POBOTO OKPY)KEHUS, BKIIOYAsi KOMIBIOTEPHBIE CETH, UCIOIb30BAHUIO
CPEJICTB OIEpAlMOHHON cHCTeMbl, paboTe B ceTu VHTEpHET M HCIOJb30BAHHUIO WHTEPHET-
CepBUCOB, HHPOPMALIMOHHON OE30MaCHOCTH.

Paznen «Teoperudyeckne OCHOBbI MH(POPMATHKH» BKIIOYACT B CeOS MOHATHHHBIN
anmapar WH(GOPMAaTHUKH, BOIIPOCHl KOAWPOBAaHUS MH(OpMAIMH, U3MEpeHHs] HH(OPMAILIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aIre0pbl IOTUKH U KOMIIBIOTEPHOT'O MOIETUPOBAHUS.

Pasnen «AdaroputmMbl W NporpaMMHpOBaHHWe» HallpaBJI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUs, pa3pabOTKy alropuTMOB U OLEHKY UX CJI0XXHOCTH,
(opMHpOBaHHE HABBIKOB peaIM3allMd MPOTPaMM Ha S3bIKaX MPOTPAMMHUPOBAHMS BBICOKOTO
YPOBHSI.

Pazgen «MHpopMalMOHHBIE TEXHOJOTHM» TOCBAIIEH BOMNPOCAM IPUMEHEHMS
UH(POPMALIMOHHBIX TEXHOJIOTUH, PEealn30BaHHBIX B MPUKIAJAHBIX MMPOIPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YMCJIE B 33/1a4aX aHaju3a JaHHbBIX, UCIIOJIb30BaHUIO 0a3 TaHHBIX U
AIIEKTPOHHBIX TAOJIUIL JUIsl PEIIeHUs TPUKIIAHBIX 3a/1a4.

B npuBenénHom nanee coaep:kanuu yuedOHoro mpenmera «MHpopmatukay KypcuBOM
BBIJICJIEHBI IOTIOJTHUTENIbHBIE TEMBI, KOTOPBIE HE BXOSAT B 00s3aTEIbHYIO IPOrpaMMy 00ydeHus,
HO MOTYT OBITh NPENIOXKEHBI Uil W3YYEHHUsS OTAEIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM
00yJaronuMcH.

YrnyOnéHHbIN ypoBEeHb U3YUEHUSI THPOPMATHKU PEKOMEHTYETCA JIIsl TEXHOJIOTHYECKOTO
npoduiis, OPUCHTUPOBAHHOTO HA WH)KEHEPHYIO UM MH(POPMALMOHHYIO C(Eepbl AEATEIbHOCTH.
Yrany6néHHbl ypoBeHb M3Y4YeHUs MH(POPMATHKU 0OECIEUMBACT: MOATOTOBKY OOYyYaroIuxcs,

OPUEHTUPOBAHHBIX HA CHEIHAIBHOCTH B o00JacTh UHGOPMALMOHHBIX TEXHOJOTHH U



WH)XEHEpPHBIE CIIEUAIBHOCTH, Y4acTHE B IMPOEKTHOM M HCCIEI0BATENbCKON N1EATEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIPABJICHUSMHU OTPACIH HHPOPMAITIOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, MOJArOTOBKY K Y4YacTHIO B OJIMMIIMAJax W ciadye EQMHOro rocyaapcTBEHHOIO
JK3aMeHa 1o HHPOpMaTHKE.

[TocnenoBarenbHOCTh U3YYEHHS] TEM B MpefesiaX OJHOrO rofa o0yueHUs MOXKET ObITh
W3MEHEHA TI0 YCMOTPECHHMIO YYHTENs TPU MOATOTOBKE pabouell mporpaMMbl U MOYPOYHOTO
TUTAHUPOBAHUSL.

OO6miee YnciI0 YacoB, PEKOMEHIOBAaHHBIX NI M3y4deHUs nHpopMaTuku — 272 daca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Hugposas rpaMOTHOCTH

TpeboBanust TeXHUKK 0€30IIaCHOCTH U TUTHUEHBI IPU paboTe C KOMIBIOTEPAMHU U IPYTUMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[TpuHiunsel paboThl KOMOBIOTEPOB U KOMITBIOTEPHBIX CHUCTeM. ApxuTekTypa (oH
Heiimana. ABTomaruuyeckoe BBINOJIHEHHE MporpamMmbsl IpoueccopoM. OmnepaTuBHas,
MOCTOSIHHAs. M JI0JIrOBpeMeHHasi maMmsiTb. OOMEH NaHHBIMM C NOMOIIbI0 IKH. KOHTpoIepbl
BHEIIIHUX yCTPOMUCTB. IIpsMoii nocTym K mamsaTy.

OCHOBHBIE TEHJCHIMM DPAa3BUTUS KOMIIBIOTEPHBIX TexHojorui. [lapamienbHble
BblUKCIeHHUs. MHorompoueccopHsle  cucteMbl.  CynepkomnbloTepbl.  PacnpesnenéHHble
BBIYHMCIIUTENbHBIE CUCTEMBI U 00paboTKa O0IBIITNX JaHHBIX. MOOMIIbHBIE IIM(PPOBHIE YCTPONUCTBA
U UX polb B KOMMYHHMKalUMsX. BcTpoeHHBIE KOMIBIOTEPBL. MHUKPOKOHTPOJIIEPSL.
PobGoTtu3npoBaHHbIe TIPOU3BOJICTBA.

[IporpamMmMHoe oOecriedeHHe KOMIBIOTEPOB M KOMIIBIOTEPHBIX CcHCTEM. Bumabl
nmporpaMMHOro obecriedeHus U Ux HazHadeHue. OCOOEHHOCTH MPOrPaMMHOIO OOecreyeHHs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMmMupoBaHue. CHCTEMHOE MPOrpaMMHOE
obecrieyuenue. OrnepallMOHHbIE CUCTEMbl. YTHIUTHL. [lpaiiBepbl ycTpoicTB. MHCTASIIMS U
JEUHCTAJUTSIMS POTPaMMHOI0 00eCIIeYeHHUS.

QaitnoBele  cucteMbl. [IpuHHIUIBI  pa3melieHUss U UMEHOBaHUA  (aillioB B
noaroBpeMeHHol nmamsaTy. Llabmons! 1u1st onycaHus rpym (haiios.

[Iporpammuoe obecrieuenue. JIMIEeH3UMpOBaHUWE NPOTrPaMMHOrO OOecreueHus: |

nudpoBeix  pecypcoB. IlpompuerapHoe u  cBOOOJHOE TPOrpaMMHOE  OOECIECUYCHHE.



Kommepueckoe 1 HEeKOMMeEpUECKOe HCIIO0Ib30BaHHE POrpaMMHOT0 o0ecredeHus U uGpPOBbIX
pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMas 3akoHoAaTelbcTBoM Poccuiickoit denepanuun
3a HEMPABOMEPHOE HCIIOIB30BaHUE IPOTPAMMHOTO 00ECTIeUeHHS U IIU(PPOBBIX PECYPCOB.

[IpuHIMIIBI TOCTPOCHMS U anmapaTHble KOMIOHEHTHl KOMIBIOTEPHBIX ceTeld. CeTeBbie
npotokoisl. Cetb MuTepHET. Anpecanus B cetu MuaTepuet. [Iporokomsr cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasnenenne |IP-cetm Ha moxacetm ¢ nomomblo  Macok mojacerei.  CereBoe
aamuHucTpupoBanue. [lonmydyeHne AaHHBIX O CETEBBIX HACTpoiikax komrmbioTepa. [IpoBepka
HAJIMYUS CBS3H C y3JI0M ceTu. Onpeenenrue MapipyTa IBH>KEHUS TaKeTOB.

Buner nesrensHoct B cetn MuTtepHer. Cepsucekl MuTepHera. ['eonndopmannoHHbe
CHCTEMBI. | €0JIOKallMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHH (HAmpuMep, JIOKAmus MOOMIBHBIX
TeneOHOB,  OMpelNeleHHe  3arpy’)KeHHOCTH  aBTOMAarucrpaiiei),  HMHTEPHET-TOPrOBIIA,
OpoHUpoBaHUE OUIIETOB U TOCTUHHII.

I'ocynapcTBeHHbIE IEKTPOHHBIE CEpBUCH U yciryrd. CollalibHble CETH — OpraHu3alus
KOJUIEKTUBHOI'O B3aUMOJICHCTBUS U 0OMeHa JaHHbIMU. CeTeBOW 3TUKET: PaBUJIa MOBEJACHUS B
kubeprnpoctpancTBe. I[IpoGiemMa mMOMIMHHOCTH ToNydyeHHOM uHpopManuu. OTKpBITHIE
00pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W  SKOHOMHYECKHE  yIrpo3bl, CBSI3aHHbIE C  HMCIOJIb30BAaHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHOoJorui. O6mmue npobaeMsl 3auThl THHOPMaAUN
u uHpopManoHHoN Oe3zomacHocTu. CpezacTBa 3aluThl MHGOPMALMM B KOMIbIOTEpaX,
KOMITBIOTEPHBIX CETSX M aBTOMATU3MPOBAaHHBIX HMH(OPMAIMOHHBIX cucTemax. lIpaBoBoe
obecrieueHrne NHPOPMAITMOHHOMN O€30MaCHOCTH.

[IpenoTBpaiieHe HECAHKIIMOHUPOBAHHOIO JOCTYNAa K JMYHOM KOH(HIEHIMATbHON
uHpOpMaLlUK, XpaHAILelcs Ha MEpPCOHAIBLHOM KOMIBIOTEpPE, MOOWIBHBIX YCTPOMHCTBAaX.
BpenonocHoe mnporpaMMmHOe obecriedeHne U CrocoObl OOpbObl ¢ HHUM. AHTHBHPYCHBIE
nporpamMmbl. OpraHu3anusi JUYHOTO apxuBa uHGopManuu. PesepBHoe KomupoBaHUE.
[TaposbHas 3amMTa apXuBa.

udpoBanue nanubX. CHMMETpUUHBIE U HecUMMeTpuuHble mudpsbl. [ndpsr npocroii
3amensl. [udp Lesaps. [Ludp Buxenepa. Anroputm mudpoBanus RSA.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

WNndopmanus, nanusie u 3HaHus. MIHpopMaImoHHble Mpolecckl B MPUPOIe, TEXHUKE U
o0riecTBe.

HenpepbIBHBIE ¥ TUCKPETHBIC BEIMYMHBI M CUTHAJIBl. HEeoOX0IUMOCTh TUCKPETHU3ALIUH

nH(popMaIuu, mpeIHa3HaueHHOMN I XpaHEHHUs, TIepe1adn 1 00paboTKH B IU(PPOBBIX CUCTEMAX.



JIBonuHoe koaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOIbl. JlekomupoBaHue
COOOILIEHUH, 3allMCAHHBIX C ITOMOILIBI0 HEPABHOMEPHBIX KO/10B. YcnoBue Pano. Iloctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IIOMOIIbIO JiepeBa. EQUMHUIBI M3MEPEHUs KOJIMYECTBA
uHpopmauuu. AnpaBUTHBIA OIXOA K OLIEHKE KOJIMYeCcTBa MH(OpMaIUH.

Cuctemsl cuncnenus. Pa3BépHyTast 3anuCh LENbIX U JIPOOHBIX YUCEN B MO3ULMOHHON
cucreMe cunciaeHus. CBOMCTBAa MO3WIMOHHOW 3alMCH YMCIIA: KOJMYECTBO IU(p B 3alMHcH,
IPU3HAK JIEJIMMOCTH YMCJIa HA OCHOBAHUE CUCTEMBI CUMCIIEHUS. AJTOPUTM IEPEBOAA LIEJIOT0
yucia u3 P-UyHOM CUCTEMBI CUMCIIEHUS B IECATUUHYIO. AJITOPUTM IIepeBO/ia KOHEYHOH P-u4HOiM
poOu B IECATUYHYIO. AJITOPUTM MEPEBOA LIEJIO0r0 YKCia U3 JECATUYHON CUCTEMBbI CUHUCIICHUS
B P-nunyto. IlepeBon KOHEUHOW NecATUUHON Ipodu B P-muHyro. J[BouuHas, BOCbMEpUYHas U
HIECTHAIATEPUYHAs CUCTEMbI CUHCIICHUS, CBA3b MEXIY HUMHU. Apr(METHYEeCKHEe Onepaliy B
NO3ULMOHHBIX CHCTEMax CuMciaeHus. TpoudHas ypaBHOBELIEHHAas CUCTEMAa CUMCICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue tekcroB. Kommpoka ASCIl. OpnoGaiitHpie kxomupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne WHPOPMAIUOHHOTO O0BEMA TEKCTOBBIX
COOOILLIEHUN.

Konupoanue nzobpaxxenuii. Ouenka HHGOpMaIMOHHOT0 00bEMa rpaMuecKuX JaHHBIX
IPU 3aJlaHHBIX pa3pelleHruu W INIyOuHe KoaupoBaHMs LiBeTa. L[BeToBble mMonenu. BexkropHoe
koaupoBanue. @opmatel rpaduueckux gaitnon. TpéxmepHas rpapuka. OpakranabHas rpapuka.

KonupoBanue 3Byka. OuneHka WH(POPMALMOHHOTO 00bEMA 3BYKOBBIX JIAHHBIX IPH
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [lonsatue BbicKa3biBaHUs. Bbicka3biBaTenbHbe (OPMBI (IPEIUKATEI).
KBanTops! cyliecTBoBaHUs ¥ BCEOOUTHOCTH.

Jlornyeckue oneparuu. Tabmuisl nCTHHHOCTU. Jlorndyeckue BbipaxeHus. Jlornueckue
TOXAecTBa. J[0Ka3aTenbCTBO JIOTMYECKMX TOXJIECTB C IOMOIIBIO TaOIUI] HCTUHHOCTH.
Jlormyeckue onepanuy U Onepanuy Haj MHOKECTBAMH.

3aKoHbl anreOpbl JJOTUKU. DKBUBAJIEHTHBIE MpPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUM.
Jlornueckue ypaBHEHHS U CUCTEMBI YpaBHEHUI.

Jlornuyeckue GyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUECKUX (DYHKIHH OT
KOJIMYecTBa apryMeHToB. [loHbIe cCCTEMBI TIOTHYECKUX (PYHKIIHH.

Kanonuueckue ¢opmbl jmormdyeckux BblpakeHuH. CoBeplleHHbIE IU3BIOHKTUBHBIE U

KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX TIOCTPOEHUS 110 TaOIUIE HCTHHHOCTH.



Jlorndeckue 3J€eMEHThI B cOCTaBe KoMIibtoTepa. Tpurrep. Cymmarop. MHOropa3psiHbli
cymmarop. IloctpoeHne cxeM Ha JIOTHYECKHMX OJJIeMEHTaX IO 3a/laHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHUECKOTO BBIPAXKEHUS I10 JIOTHUYECKOU cXeMe.

[IpeacraBnenue uenbIx 4ucesl B NaMATH KommbioTepa. OrpaHHMYEHHOCTh JUalla30Ha
yucel pU OrPaHUYECHUN KOJrn4ecTBa pa3psaaoB. [lepenonnenue pa3psiHoi ceTku. be3sHakoBbie
Y 3HAKOBHIC JJaHHBIC. 3HAKOBBIN OUT. JIBOWYHBIN TOTIOTHUTEIBHBIA KOl OTPHIIATSIBHBIX YHCEI.

[ToGuToBBIE NOrMYeckHe omepanuu. Jlormueckuit, apupMeTHUecKUidi M LUKIMYECKHUM
casury. [IudpoBanue ¢ momorbo MOOKUTOBO orneparuu «uckaovaromee NJINy.

[IpencraBneHne BEIIECTBEHHBIX 4YMCENl B NaMATH KOMIIbIOTEpA. 3Haualas 4acTb U
MOpSIOK 4Yucia. Jluama3oH 3HAYeHWH BEMISCTBEHHBIX 4Ywceld. [IpoOiieMbl  XpaHEHUS
BEIIIECTBCHHBIX YHWCEJ, CBS3aHHBIE C OTPAaHUYCHUEM KOJIMYECTBA Pa3psoB. BrImoyiHeHHE
orepaiuii ¢ BeleCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OMIMOOK MPU BBHIYHUCICHHSIX.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PabOTHI MPOCTEUIITUX AITOPUTMOB YIIPABJICHHUS
WCIIOJTHUTEIIIMU U BBIYUCIIHUTENBHBIX alropuTMOB. OmnpenenieHne HMCXOIHBIX JaHHBIX, MPH
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYyEeMbIil pe3ynbTar.

Otamnbl pemieHus 3ajady Ha KommbioTepe. HCTpyMeHTallbHBIE CPEACTBA: TPAHCIATOP,
oTNIamuuK, mpodminpoBumK. Kommwisius w uWHTEpHperanus mnporpamMm. BuprtyanbHbie
MAITUHBI.

WuTerpupoBanHas cpena pa3paboTku. Meronabl oTnaiku mporpamm. Mcnonb3oBaHue
TpaccupoBoYHBIX Tabmui. OTiaanounblil BeIBOJ. [lomiaroBoe BHIMOTHEHHE MPOTrpaMMbl. TOYKH
octa”oBa. [IpocMOTp 3HaUYE€HMI TEPEMEHHBIX.

SI3pik mporpammupoanus (Python, Java, C++, C#). Tunbl JaHHBIX: IETOYHUCICHHBIC,
BEILIECTBEHHbIE, CHMBOJIbHBIE, JJornyeckue. Bersnenus. Cnoxuble ycnoBus. L{Ukibl ¢ ycaoBuem.
[uknbl mo nepemMeHHoM. B3anmo3aMeHsseMOCTh pa3auyHbIX BUAOB LMKIOB. MIHBapuaHT nukIia.
CocraBiieHrEe HUKIIA C UCIIOJIB30BAHUEM 3apAaHEE ONPENEIEHHOIO NHBAPUAHTA [IUKIIA.

JoxyMeHTupoBanue nporpamm. Mcnons3oBanne komMeHTapueB. [1oAroTroBka onucanus
MpOrpamMMbl U UHCTPYKILIUHU ISl TIOJIb30BATEIIA.

Anroput™bl 00pabOTKH HATYpalbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX CHCTEMax
CUHMCJICHHS: pa30MeHHe 3alliCh 4YHUCIa Ha OTACNIbHBbIC IU(PHI, HAXOXKICHUE CYMMBI H
npou3BeieHUs PP, HAXOXKICHNE MAKCUMAIBbHOW (MUHUMAIIBHON ) T PHI.

HaxosieHne Bcex mpoCThIX YKCell B 33IaHHOM uana3oHe. [Ipencrasienue ncia B BUjie

Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHHS B CTETICHb.



O6paboTka JaHHBIX, XpaHAIIUXCs B (haityiax. TekcToBble ¥ JBOMYHBIC (haiibl. DaitnoBbie
nepeMeHHsble ((aitnoBsie ykazarenn). Urenue u3 ¢aitia. 3anuce B ¢aii.

Pazbuenue 3anaun Ha noazanaun. [loanporpammel (pouenypsl u GyHKIHUK). Pexypcust.
PexypcuBHble 00bekThI ((hpaktainbl). PexkypcuBHblie mponenypsl U GyHkuuu. Mcmoiab3oBaHue
CTeKa JJIsi OpraHu3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanue cTaHnapTHOW OMOMMOTEKH sA3bIKa MporpammupoBanus. [loakimoueHue
OMOIMOTEK MONNPOTpaMM CTOPOHHMX IPOW3BOAWTENEH. MOIYIbHBIN MPUHLIUI MTOCTPOSHUS
POrPaMM.

Uucnennsle MeTopl. TOuHOE W IPUOIMKEHHOE pElIeHUs 3a1aun. YHUCIeHHbIE METOIbI
pelieHusl ypaBHEHUH: MeToa mepebopa, METOA TOJIOBHHHOTO jeieHus. [Ipubmmxénnoe
BBIYHUCIICHHUE JUIMH KPUBBIX. Brrancienne miomaneil Guryp ¢ moMoIbio YHCICHHBIX METOI0B
(MeToa MPsIMOYTOJIBHUKOB, MeTO] Tpaneruii). [Touck makcumyma (MUHUMYMa) QYHKIIUU OJTHOU
MEePEMEHHOI METOI0M MOJIOBUHHOTO JIEJICHUSI.

O0paboTKa CHMBOJIBHBIX JaHHBIX. BcTpoeHHBIE (YHKIMHU S3bIKa MPOTPaAMMHPOBAHUS
UiE 00pabOTKHA CHMBOJIBHBIX CTPOK. AJITOPHUTMBI 0OpaOOTKH CHMBOJBHBIX CTPOK: IOJICYET
KOJIMYECTBA TOSABICEHUH CHUMBOJIa B CTpOKe, pa30HeHHEe CTPOKM Ha CJIOBA MO MPOOEIbHBIM
CHUMBOJIaM, TOUCK MOACTPOKU BHYTPH IaHHOU CTPOKH, 3aMEHa HallIeHHO! MOJICTPOKH Ha JIPYTYIO
cTpoky. ['eHepamusi BceX CJOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIUX 3aJaHHBIM
orpanndeHusiM. [IpeoObpa3oBaHne unciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl ¥ TOCJIEIOBATENIBHOCTU 4Kced. Bbruncienne oO0OMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHBa WJIM YHUCIOBOM IMOCIEI0BATEIbHOCTH (CYMMBI, IPOU3BEICHHUS, CPEAHETO
apu(METHIECKOT0, MUHUMAIBFHOTO W MaKCHMAaJIbHOTO JJIEMEHTOB, KOJMYECTBA AIIEMEHTOB,
YIOBJIETBOPSIONINX 33JJAaHHOMY YCJIOBHIO). JIMNHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CopTtupoBka oHOMEepHOro MaccuBa. [IpocTbie METO/IbI COPTUPOBKHU (METO[ ITy3bIpbKa,
MeTO/1 BEIOOpa, COPTUPOBKA BcTaBkaMu ). COpTUpOBKA caMsiHUEM. bbicTpast copTHpoBKa MaccuBa
(anroputm QuickSort). /IBoMYHBII MOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MaccHuBBl (MAaTpHIlbl). AJTOpPUTMBI 00pabOTKH JABYMEPHBIX MAaCCHBOB:
3aroJIHEHUE JIBYMEPHOT'O YHCJIOBOTO MacCHBa IO 3aJaHHBIM IpaBHUJIaM, MOHUCK 3JI€MEHTa B
JIBYMEPHOM MacCHBE, BBIUMCIIEHE MAKCUMyMa (MUHUMYMa) U CYMMBI 2JIEMEHTOB IBYMEPHOT'O
MacCHBa, TIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MACCHBA.

NHpopmManMOHHBbIE TEXHOJIOTHH

TexcroBslit mpoueccop. Pegaktuposanue u popmatuposanue. [Iposepka opdorpaduu u
rpammatuku. CpezncTBa TOMCKAa M aBTO3aMEHBl B TEKCTOBOM Iporeccope. Mcnonbp3oBaHue

ctuiied. CTpyKTypUpOBAaHHBIE TEKCTOBBIE NOKYMEHTHI. CHOCKM, oriaBieHue. KoimekTuBHas



pabota ¢ nokymMmeHTamMu. THCTpyMeHTHI pelieH3upOBaHUs B TEKCTOBBIX IMpolieccopax. ObnayHbie
cepBuchl. Jlenosas nepenucka. Pedepar. [lpaBuna nuTHpoBaHUs UCTOYHUKOB U O(OPMIICHUS
oubmuorpaduueckux ccriiok. OhopMIICHHE CIIICKA TUTEPATYPhl. SHAKOMCTBO C KOMITBIOTEPHOM
BEpCTKOM TekcTa. TexHuuyeckue cpeicTBa BBojga TekcTa. Crennaau3upOBAHHBIE CPEACTBA
pEeAaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

Anamu3  pgaHHbIX. OCHOBHBIE 3aJjaud  aHaJIM3a JIAHHBIX: IIPOrHO3UPOBAHMUE,
KJaccuuKanus, KiacTepu3anus, aHainu3 oTkioHeHuil. [lociaenoBarenbHOCTD pelIeHus 33134
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OI[CHKA KayecTBa JaHHBIX, BBIOOP U/HIU
MOCTPOCHHUE MOJEeN, MPeoO0pa3oBaHME MNaHHBIX, BHU3yalW3allds JIaHHBIX, WHTEPIPETAIHs
pe3ynbTaToB. [IporpaMMHbIe CpeACTBa M MHTEPHET-CEPBUCHI TSI 0OPaOOTKH U MpeICTaBICHUS
nanHbiX. bonpinue nannpie. MammaHoe 00yueHue. MHTemekTyanpHbli aHaIU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOuuil. BbluMcieHHe CyMMBI, CpEIHEro
apuMeTHUYeCcKoro, HaumOOJIbIIero (HaWMMEHBIIEr0) 3HAYEHHUS JMana3oHa. BoruncneHue
K03 HIMEeHTa KOPPENAUU IBYX PSIOB NaHHBIX. [locTpoeHne cTon0YaThiX, TUHEHUYATHIX U
KpyroBbix nquarpamm. [loctpoenue rpaduxos pynkuuii. [londbop auHUM TpeHaa, pelieHue 3a1a4
MIPOTHO3UPOBAHUS.

YucieHHoe pelleHre YpaBHEHHH ¢ MOMOIIbIO MMo00opa napamerpa. ONTUMHU3AIUS KakK
MOMCK HaWIydIllero peleHus B 3a/JaHHbIX YycioBusax. lLleneBas QyHKuus, orpaHuyeHus.
JlokanpHble W T100aNbHBIN MUHUMYMBI LieJeBod (QyHkuuu. Pemenue 3amad ONTUMHU3ALUU C

MMOMOIIBIO SJICKTPOHHBIX Ta6J'II/II_I.

11 KJIACC

Teopernyeckne 0oCHOBBI HH(POPMATHKH

Teopernueckue MOAX0AbI K OIIEHKE KOJMUYeCTBa MH(OpMAIUH. 3aKOH aJJUTHBHOCTH
uHpopmanuu. Gopmyna Xaptnu. Mapopmanus u sepostHocTs. Dopmyna lllenHoHa.

AnroputMmsl cxkatus JaHHbX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKATUS JAHHBIX C TOTEPSAMU. YMEHbIIEHHE TIIIyOWHBI KOJMPOBAHHS I[BETA.
OcHosHble uaeu anroputmos cxatus JPEG, MP3.

CkopocTh nepenayyl JaHHbIX. 3aBUCUMOCTh BpEMEHH Mepefaund OT MHPOPMAIMOHHOTO
00b€Ma JAaHHBIX U XAPaKTEPUCTHK KaHaja CBs3U. [IpHYmMHBI BO3HMKHOBEHHS OIIMOOK MpH
nepenaye qaHHbIX. KoJbl, MO3BOIISIONINE OOHAPY)KUBATH M UCIPABIIATH OIIMOKH, BO3HUKAIOIINE
npu nepenade naHHbIX. Pacctosinue Xammunra. KogupoBanue ¢ moBTopeHueM O6utoB. Kombl

X3MMHUHTA.



Cucrembl. KoMmoHeHTHI cuCTeMbI M uX B3auMmojaeicTBue. CucteMHbld A(DPEKT.
Ympasnenue kak nHGpopMannoHHbIN miporiecc. OOpaTHas CBS3b.

Monenn wu  mopenupoBanue. Ilens mopenupoBanus. COOTBETCTBHE  MOJENIU
MOJIETTUPYEMOMY OOBEKTY WIIU MpoIieccy, el MoaeanpoBanus. GopManu3anus IpUKIaTHbIX
3azay.

[IpencraBnenue pe3yabTaToB MOJACIMPOBAHUS B BHUAE, YAOOHOM i BOCHPHUSATHS
gyenoBekoM. [ paduueckoe nmpeacTaBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

I'padbr. OcHoBHble moHATHSA. Buasl rpadoB. Onucanue rpadoB ¢ NOMOIIbIO MaTpPUIl
CMEXHOCTH, BECOBBIX MaTpHUll, CIHUCKOB CMEXKHOCTU. PelieHue aJropuTMHUYECKHX 3ajad,
CBSI3aHHBIX C aHAJTU30M TIpadoB (IOCTPOCHHE ONTUMAIBLHOTO MYTH MEXIY BepIInHamMH rpada,
ONpe/e/IEHUE KOJIMYECTBA pPAa3IMUHBIX IyTeld MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKJIMYECKOro rpada).

JepeBbs. bunapnoe nepeo. [lepeBbs nmoucka. CiocoOsl 00xo/a nepesa. [Ipencrasienue
apu(QMeTUYECKUX BbIpaKEHUI B BUiE AepeBa. [[UCKpeTHbIE WUIpPbI JBYX MIPOKOB C IOJIHOM
uHpopmanueii. Iloctpoenne nepeBa mepebopa BapuMaHTOB, ONWCAHWE CTPATETMHU WIPHI B
TabnnyHOU (hopme. BBIMTphILTHBIE U MPOUTPHILITHBIC TO3UIUH. BHIUTPHIIIHBIE CTPATETHH.

CpencrtBa HCKycCTBEHHOro HMHreuiekra. (CepBUCHI MAIIMHHOIO IIEpeBOJA W
pacnio3HaBaHus ycTHOU peur. KoruutusHble cepBuchl. MnenTrudukaus n nouck n3o00paxeHui,
pacriozHaBanue Juil. CamooOyuaromuecss CUCTEeMbl. VICKYCCTBEHHBIM HWHTEJUIEKT B
KOMITbIOTEPHBIX Urpax. Vcrnonb30BaHne METOI0B HCKYCCTBEHHOIO MHTEIUIEKTAa B 00yYaroImux
cucremax. Mcnonb30BaHue METOJOB HCKYCCTBEHHOTO HHTEIUIEKTa B poOOTOTEXHUKE. IHTEepHET
Belel. [lepcnekThBbI pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYaIbHbIX CUCTEM. HelipoHHBIE CeTH.

AJITOPUTMBI M IPOTPAaMMHPOBaHKE

dopManuzanus NoHATUs anroputMa. MamuHa ThlOpyHIa Kak yHHUBEpCalbHAsE MOJEIb
BbryKciieHni. Tesuc Yépua—TrropuHra.

OneHka CJI0KHOCTH BbIUUCIEHUN. Bpems paboThl 1 00bEM HCIIONIB3yeMOM MaMsITH, UX
3aBHCHUMOCTh OT pa3Mepa MCXOJHBbIX JaHHbIX. OIEHKa aCHUMNTOTHYECKON CII0KHOCTH
QITOPUTMOB. ANTOPUTMBI MOJIMHOMHUAIIEHOM cliokHOCTH. [lepeboprbie anroputmel. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PELIEHUsI OJHOU 3a/1a4d, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTD.

[Tonck mpOCTBIX YHUCENl B 3aJaHHOM JHAala30HE C IOMOIIBI0 aJIrOPUTMa «PEIIETO
DparocheHay.

MHoropa3psiTHbIC TENbIE YMCIIa, 3aJa91 JUTMHHON apu(METHKH.

CrnoBapu (accolaTuBHBIE MacCHBBI, OTOOpaxkeHus). Xom-Tabmunel. [locTpoeHue

aJ'I(i)aBI/ITHO'LIaCTOTHOFO CJI0OBapd JIA 3aJaHHOI'O TCKCTA.



Crexu. AHanu3  TPaBWIBHOCTH  CKOOOYHOTO  BBIPAXKCHUSI. Brruncnenue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B IOCTPHUKCHOH Gopme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPAaHEHUS IaHHBIX.

Anroputmsl Ha rpagax. [loctpoeHre MUHUMAJIBHOTO OCTOBHOI'O JiepeBa B3BELIEHHOT'O
CBSI3HOTO HEOPHEHTUpPOBaHHOro rpada. KomuuecTBo pasnuyHbIX MyTed MEXIy BepLUIMHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada. Anroput™ JIeHKCTpsl.

JlepeBbsi. Peanu3ariust 1epeBa ¢ IOMOIIbIO CCBUIOUHBIX CTPYKTYD. JIBondHbIe (OMHApHBIE)
nepesbs. IlocTpoeHue nepeBa A 3aJaHHOTO apu(METHUYECKOrO BbIpa)KeHUs. PexypcuBHBIE
aIropuT™Mbl 00x0/a nepesa. Mcnoab3oBaHue cTeka U odepean A 00Xxoa 1epeBa.

JluHaMuueckoe MpOrpaMMHUPOBAaHME KaK METOJl PpEUIeHMs] 3ajad € COXpPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pellaeMble C [OMOIIBIO  JAMHAMHUYECKOTO
IPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (YHKIUH, MMOACYET KOJIMYECTBA BapUaHTOB,
3aJa4 ONTUMHU3ALUH.

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM TMpOorpaMMHUpoBaHUU. OOBEKTH M KIIACCHI.
CoiicTBa 1 MeTO 16l 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHUPOBAHHOTO NOAX01a. IHKanCynauus, Hacjie0BaHue, TOIUMOP(HU3M.

Cpensl ObICTpOii pa3paboTku nporpaMM. [IpoekTupoBanue nHTepdeiica moab30BaTes.
Hcnonb30BaHre TOTOBBIX YIPABISEMBIX 2JIEMEHTOB JUUISl IOCTPOEHUsI HHTepdelica.

O0630p sA3b1KOB IporpammupoBanus. [louarue o mapagurmax nporpaMMUpPOBaHUS.

HNudpopmManuoHHbIE TEXHOJIOTHH

Oranel  KOMIIBIOTEPHO-MAaT€MaTHYE€CKOIO0  MOJAEIMPOBAaHUA: IIOCTAHOBKA  3aJauH,
pa3paboTka MOJEIM, TECTUPOBAHUE MOJENU, KOMIBIOTEPHBI OSKCIIEPUMEHT, aHaIHu3
Pe3yJIbTaTOB MOJEIUPOBAHHUSL.

Jluckpernzanysi MpU MaTeMaTHYECKOM MOJIEIMPOBAHUM HENPEPBIBHBIX IPOLIECCOB.
MonenupoBanue JBWXeHHA. MojenupoBaHue OHOJIOTHYECKHUX CHCTEM. MaremaTudeckue
MOJIEJHN B 9KOHOMUKE. BrruucnurenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMHU.

O6paboTka pe3ynbTaTOB JKCIIEPUMEHTa. MeToJ HaumMeHBINX KBaapaToB. OIleHKa
YHCIIOBBIX APaMETPOB MOJIETUPYEMbIX 0OBEKTOB U IpoLiecCOB. BoccTaHOBNIEHME 3aBHCUMOCTEH
10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHocTHble Mozenu. Meroast Monte-Kapmo. MMuTanmoHHOE MOJETMPOBAHUE.
CucreMbl MaccoBOro 00CITyKUBaHUS.

Tabnuunble (pensiuOHHBIC) 0a3bl AaHHBIX. Ta0nuila — MpeAcTaBlIeHUE CBEACHHHA 00

OOHOTHIHBIX 00BekTax. [lome, 3ammch. Kiorou taOmuisl. PaboTta ¢ roroBoii 0a30il maHHBIX.



3anonnenue 6a3bl naHHBIX. [loMCK, copTUpOBKa U QUIbTpalMs JAaHHBIX. 3aIIPOCHI Ha BEIOOPKY
JTaHHBIX. 3anpOCkl ¢ TapaMeTpaMy. Beruncisemslie 1oJis B 3a11pocax.

MmuoroTtabanunbie 0a3bl JaHHBIX. THITBI CBsA3el MexAy Tabnuuamu. BHEMmHUN Kirou.
[{enocTHOCTB 6a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHbBIM 0a3aM JaHHBIX.

HNutepner-npunoxenusi. I[lonsitue o cepBepHOM M KIMEHTCKOW YacTsAX caiTa.
TexHomorUsl «KJIHUEHT — cepBep», €€ AocToMHCTBA M HemocTaTku. OcHOBBI si3bika HTML u
kackaaHbix Tadui ctuiei (CSS). Crienapun Ha s3bike JavaScript. @opmMel Ha BeO-CTpaHHIIE.

Pa3mernienue BeO-caiiToB. Yciyra xocTuHra. 3arpys3ka (aiioB Ha CaiT.

BBoa n3zo0paxeHuii ¢ UCMOIb30BAHUEM PAa3IMUHBIX IU(GPOBBIX YCTPOMCTB (IMPPOBBHIX
¢oTroanmapaToB 1 MHKPOCKOIIOB, BUICOKaMep, CKAHEPOB U JIPYTUX YCTPOUCTB). I'paduueckuii
penakrop. Paspemenune. KanpupoBanuwe. HcnpaBieHue mepCrneKTUBbl. ['mcrorpamma.
Koppekuust ypoBHel, koppekuus npera. OOeclBeUrBaHHE LIBETHBIX H300pakeHUil. PeTyib.
Pa6ota ¢ o6mactsimu. OMIBTPHIL.

MHorocnoiiasle n3o0paxenus. TexcroBsle ciou. Macka cnos. Kananel. CoxpaneHnue
BbIZIcICHHOW obOsactu. [loarotoBka wiumocTpanuii Uit  BeO-caliToB. AHMMHPOBAHHBIC
HU300paKeHHUS.

Bekropnas rpaduxka. Ilpumutusl. M3MeHeHue mopsjka 3neMeHTOB. BripaBHUBaHUE,
pacnpenenenne. ['pynnupoBka. Kpubie. dopMarsl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paskeHUH.

[IpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozenel. CeTOYHbIE MOJEIIN.
Martepuansl. MonenpoBaHue UCTOYHUKOB OcBelleHMs. Kamepsl. AJAWTHBHBIE TEXHOJIOTHU
(3D-mpunTeps). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOTIOJHEHHOW PeabHOCTH.

[NTAHUPYEMBIE PE3VJIBTATHI OCBOEHUMA I[MPOT'PAMMBI 1O
MHO®OPMATUKE (YIJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJCTBOBAaTbCA  CHOPMUPOBAHHON  BHYTpEHHEH TMO3MLMEH JUYHOCTH, CUCTEMOM
[IEHHOCTHBIX OpPWEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaTUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IIeCcTBa, paCIIMPEHNE )KU3HEHHOTO OTIbITA U OIbITa
NeSITEIbHOCTH B TPOLIECCE peaTM3allud  CpPEeACTBAMH  y4yeOHOTo MpeaMeTra OCHOBHBIX

HaIpaBJICHUH BOCIUTATEIbHON E€ATEIIbHOCTH.



B pesynbrare m3yueHus mHGOPMATHKH Ha YPOBHE CpeaHEro o0Imero oOpa3oBaHHS Yy
oOyyarorierocst Oynyt c(hOpMUPOBaHBI CIESYIOIINE JTNYHOCTHBIC PE3YIIbTATHI:

1) rpamIaHCKOr0 BOCIUTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U O0Os3aHHOCTEH, yBa)KeHHWE 3aKOHA U
MPABOIOPAJIKA, COOJIOJCHHE OCHOBOIIOJNAralONIMX HOPM HH(OPMALMOHHOIO IMpaBa U
nH(OPMAIIMOHHOK 0€30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITh HACOJIOTHH AIKCTPEeMH3Ma, HaIMOHaIn3Ma, KceHodoOuwu,
JTUCKPUMHUHAIIMA TI0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHAJIBHBIM IpPU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIEHUE K MCTOPHYECKOMY HACJICUIO, JOCTIKCHUSIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJOTHSX, MOHMMAaHHWE 3Ha4eHHs HMHPOPMATHKH KaK HAyKH B JKU3HH
COBPEMEHHOT0 00IIeCTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIIEHHOCTH, B TOM 4Hclie B ceTu HTepHeT;

4) 5CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAs ICTETHKY HAyYHOTO W TEXHHUYECKOTO
TBOPUYECTBA;

CIOCOOHOCTH BOCTIPUHUMATD Pa3IMYHbIE BHIBI HCKYCCTBA, B TOM YHCJIE€ OCHOBAaHHOTO Ha
UCTIOJIb30BaHUY MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCHUMTAHUSA:

c(OPMHPOBAHHOCTh 3/I0pOBOr0 M 0Oe30macHOro o0paza >KU3HU, OTBETCTBEHHOTO
OTHOIICHHS] K CBOEMY 37I0POBBIO, B TOM UHCIIE 32 CU€T COOMIOIeHNUs TpeOoBaHUI Oe30MmacHoi
9KCILTyaTaI[MH CPEACTB HH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K  AKTUBHOM  JIEATENBHOCTH  TEXHOJIOTMYECKOM U  COLMaIbHOU
HANPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENIHBHO BBIMOIHSITH
TaKyIo JeSITeIILHOCTD;

uHTepec K chepam npopecCUOHANbHON JAEATEeIbHOCTH, CBSI3aHHBIM C MH(OPMAaTUKOMH,
MPOrpaMMHUPOBAHUEM M MH(POPMAITMOHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JIOCTHIKEHUSIX
HAayKH WH()OPMATUKH W HAYYHO-TEXHHYECKOTO IMpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN

BBIOOp Oymyiel mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,



TOTOBHOCTB M CIIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSHKEHUU BCEH
KHU3HH;

7) IK0I0THYECKOT0 BOCTIMTAHUSA:

OCO3HAHME TIOOATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTeH MX pElIeHHS, B
TOM YHCJIE ¢ YYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH, JTOCTHKCHHUSIM HAayYHO-TEXHUYECKOTO Iporpecca U 00IIeCTBEHHON MPAKTHKH,
3a Cu€T MOHMMAaHUS POJIM HH(OPMAIMOHHBIX PECYpCOB, MH(POPMALMOHHBIX IPOLECCOB U
WH(OPMAIMOHHBIX TEXHOJOTUH B yCIOBHSX MU(POBON TpaHchopMamu MHOTHX chep KU3HU
COBPEMEHHOTO 00IIeCTBa;

OCO3HAHHE LIEHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO U
UCCIIEIOBATEIbCKYIO JCSITEIbHOCTh HHIMBHU YA IbHO U B TPYIIIIC.

B mporecce AOCTHXKECHHSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMEI  I10
uHpopMaTuke y  OOydYalOIMIUXCS  COBEPHICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUICKT,
IpeIIoIararInui copMUPOBAHHOCTS:

CaMOpPETyJIIUPOBaHMs,  BKIIOUYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K HOMOIHMOHATBHBIM
U3MEHCHHSIM U MPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY,

BHYTpEHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTpEMJICHHE K JOCTI)KCHHUIO LIETH M YCIeXy,
ONTUMM3M, UHUITMATUBHOCTh, YMEHHUE JIWCTBOBATh, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIFOYAIONIEH CIOCOOHOCTh TTOHMMATh YMOIMOHAIBHOE COCTOSIHHE JPYTHX,
VUUTHIBATh €Tr0 TIPH OCYIIECTBICHHM KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BRICTPAUBATh OTHOIIEHUS C IPYTUMHU

JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare m3yueHus mHGOPMATHKH Ha YPOBHE CpEIHEro o01mero oOpa3oBaHHS Yy
obOyygaromerocss OynyT CcQOPMHUpPOBAHBI METaNpPEAMETHBIE pPE3YyIbTaThl, OTPAXKEHHBIC B
YHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHX, @ UMEHHO — IO3HABaTeNbHbIE YHUBEPCAIbHBIE yueOHBIC
NecTBUS, KOMMYHHKATHBHBIE  YHUBEpCAlbHble Y4yeOHBIE  JCWCTBUS, PETYJIATHBHBIC

YHUBCPCAJIBHBIC y‘le6HBIe ,Z[efICTBPIH, COBMECTHAaA ACATCIBbHOCTD.



Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

1) 6a30Bble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOATENIbHO (HOPMYJIHUPOBaTh M aKTyaIM3WPOBaTh NPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHABIIMBATh  CYIIECTBEHHBIM TPU3HAK WJIM OCHOBaHHS I  CpaBHEHUS,
KJIaCCHU(UKAIUU U 0000IICHUS;

OTIPEIEIATH 1EH IeITSILHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PaCCMaTPUBAEMBIX SBICHHSIX;

pa3zpabareiBaTh TUIAH pPEIICHUS MTPOOJIEeMbI C Yy4ETOM aHaIM3a WMEIOIIMXCS
MaTepUaTbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JAESITEIHHOCTb, OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIETSM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh M BBHIMOJHATH PabOTy B YCIOBHUSAX pEaTbHOrO, BUPTYAJIBLHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIQJICTh HABBIKAMHU y4eOHO-MCCIIEA0BATEIHCKON U MTPOSKTHOM JIeATEeIbHOCTH, HABBIKAMU
paspenieHus mpooieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

OCYIIECTBIATh PA3TUYHBIE BHJBI JNEATEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30OBAHUI0 U IPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CHUTYallUSX, B TOM
YHUCJIC TIPH CO3JaHUH YICOHBIX M COITUATBHBIX MTPOCKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIIUICHUS, BIAJCTh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTH M (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1adyu B 00pa30BaTEIbHON NIEATETLHOCTH U
KU3HECHHBIX CHTYaIHX;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W W aKTYalIM3UPOBaTh 3a/lady, BBIIBHTaTh
TUMNoTe3y €€ pelleHUs, HAaXOIUTh apTyMEHTHl ISl JO0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

aHAJIM3MPOBATh IOJIYUCHHBIC B XOJ€ PpCEHICHHS 3aJaqdl Pe3yIbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIIEHUBATH MPHUOOPETEHHBIH OIBIT;



OCYILIECTBIIATH LIeJICHANpPaBICHHBIA MOUCK MEpPEeHoca CPENCTB M CIIOCOOOB JEHCTBUS B
po(hecCHOHATLHYIO CPEy;

YyMETh TEPEHOCUTh 3HAHWA B T[IO3HABATEIbHYI0 M TMPAKTUYECKYI0 00JacTu
KU3ZHEJESATENIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBLIBUT'aTb HOBBIC HJCH, NPCAjaraTb OPHUIMHAJIBHBIC IMOAXOAblI W PCHICHUA, CTABUTH
poOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIC PEILICHHUS.

3) pabora ¢ ungopmanmeii:

BIIQJIETh HaBBIKAMHM TONy4YeHUS HHGOpPMALUM H3 HCTOYHUKOB pA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh TIOWCK, aHaIM3, CHUCTEMAaTHU3alMI0 U HHTEPIPETAIUIO
MH(pOpMaLlUU Pa3InYHbIX BUJIOB U (OPM MPEIACTABICHUS;

CO3/1aBaTh TEKCThl B Pa3IMUHBIX (opmarax ¢ y4€TOM Ha3HaueHus HHPoOpMaluu U
[EJIEBON ayTUTOPUH, BBIOMpasi ONTUMAIbHYIO0 (pOpMyY IIPEICTaBICHUS U BU3YyaIH3alUH;

OLCHUBATH NJOCTOBCPHOCTD, JICTUTUMHOCTD I/IHCpOpMaHI/II/I, €€ COOTBETCTBHE IMIPpaBOBBIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

HCIIOJIb30BaTh CpEeACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
pelIeHNd KOTHUTHMBHBIX, KOMMYHUKATHBHBIX M OpPTraHU3alMOHHBIX 3a/ad C COOIIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHus], MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(POPMAIMOHHOM 0€301MaCHOCTH;

BIIaJIETh HAaBBIKAMU pACMO3HABaHUS U 3aluThl UHOpManuu, WHGOOPMAMOHHON

0e30IMacHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCAJAbHbLIC yqeﬁm,le JelcTBUS

1) o0menue:

OCYIICCTBIIATH KOMMYHUKAIIUU BO BCEX C(bean KU3HU,

pacro3HaBaTh HEBEepOAJIbHBIE CPEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKYA KOHPIUKTHBIX CUTYAIUi U CMSTYATh KOH(IUKTHI;

BIIQJIETh Pa3IMYHBIMH crioco0aMu OOIIEHHUS W B3aUMOJCHUCTBHUS, apryMEHTUPOBAHHO
BECTHU JHAJIOT, YMETDh CMATYATh KOH(l)J'II/IKTHBIe CUTyalluu,

pPa3BEPHYTO W JIOTMYHO HW3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHaA 1eSITeJIbHOCTh:

MMOHUMATh W UCITOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;



BBIOMPATh TEMaTHKy M METOJbI COBMECTHBIX ICHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH KayK/I0TO WICHA KOJUICKTUBA;

IIpUHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHMU30BbIBATH W KOOPAWMHUPOBATH
JCUCTBUS TI0 UX JOCTHI)KCHHUIO: COCTAaBISTH IUIAH JCHCTBHH, PacpeieNsiTh POJIH C Y4ETOM
MHEHHH YYaCTHHKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHOM PabOThL;

OLCHUBATHb KAYCCTBO CBOCTO BKJIaJld U KAKAOTI'0 YyHaCTHUKA KOMAaHAbI B O6H_[I/II\/JI pe3yiabTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIC TIPOSKTHI, OLICHUBATh UJICH C IO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYHCCTBIIATL INO3UTHUBHOC CTPATCIHMYCCKOC IMOBCACHHUEC B PA3JIMYHBIX CUTyaAlUAX,

MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBITH WHHUIIUATHUBHBIM.

PeryasiTuBHbBIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYILECTBIIATh 103HABATEIbHYIO JEATEIBHOCTD, BBIBISTH IPOOIEMBI,
CTaBUTh U (POpMyTUpoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTElIbHON JAEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJIATS IJIaH PELIeHUs TPOOIEMbI ¢ YIETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciypsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYAMLUMU B pPasHbIX
00JacTsX 3HaHUM, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIJIETh HABbIKAMHU [I03HABATEIbHOW peQIIeKCUH KaK OCO3HAHHS COBEPIIAEMBIX
NENCTBUI U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIb30BaTh MPUEMBI
pedexcun Ut OLIEHKH CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHUKEHHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH.



3) npuHATHSA ce0s U APYTruX:

MIPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHThI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEITECIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;

Pa3BHUBAThb CIIOCOOHOCTH MOHUMATh MHUD C IMO3UIUHU APYTrOoro 4€jI0oBCKa.

IHNPEAMETHBIE PE3YJIbTATbBI

B mnpomecce u3yuenuss kypca uHPOpMaTHKU yrayOnéHHoOro ypoBHs 6 10 knacce
oOyJarouuMucs OyayT JOCTUTHYTHI CIEYIONIUE TPEAMETHBIC PE3YIIbTAThI:

BIIQJICHHUEC TIPEJICTABICHUSMHU O POJU WH(POPMAIMU U CBSA3aHHBIX C HEW IMPOIECCOB B
NpUPOJIE, TEXHUKE U OOIIECTBE, MOHATUAMH «UH(OpMaIus», «MHPOPMAIIMOHHBIN TIPOIIECcC,
«CHCTEMa», «KOMITOHEHTBI CHCTEMBI», «CHUCTeMHBIH 3P deKT», «MHpOpPMAIMOHHAS CHCTEMay,
«cucTeMa yrpaBJICHU,

BIIQJICHHE METOJAaMH TIOMCKa WHpoOpManmuu B ceth MHTEpHET, yMEHHWE KPHUTUYCCKU
OLICHUBATh WH(OPMAILIKIO, TOYUYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepHu30BaTh OOJbIIME AaHHbIC, MPUBOAUTH MPUMEPbl MCTOYHUKOB HX
MOJIYYCHHUSI M HANpaBJICHHUS HMCIOJIB30BaHUS, YMEHHUE KJIACCU(PHUIIMPOBATh OCHOBHBIE 3aa4d
aHajgM3a JaHHBIX (IPOTHO3WPOBAHUE, KiIacCH(UKAIMS, KiIacTepusalus, aHaIu3 OTKJIOHEHUN),
MOHUMATH TOCJIEIOBATEIbHOCTh PEIICHUS 3aJa4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKa KauyecTBa JAaHHBIX, BHIOOp /WM TOCTPOCHHE MOJENH, mpeoOpa3zoBaHUe
JTaHHBIX, BU3YAJIN3ALUS JAHHBIX, UHTEPIPETALIUS PE3YJIHbTATOB;

MMOHUMAHHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA M (DYHKIIMOHHUPOBAHMS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB, TEHICHIMI pa3BUTHUA KOMIBIOTEPHBIX
TEXHOJIOTHI;

BIIaJICHUE HABBIKAMH Pal0OTHhl C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMHU BHUIaMU
MIPOrpaMMHOTO 00eCTIeUeHHUs JIJIsl PeIIeHUs YIeOHBIX 3a71a4 110 BEHIOPAaHHOMW CIIEIUaTH3allNH,

HAJIMYKE TMPEACTABICHUN O KOMIIBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM MHDPE, O
0a30BBIX MPUHIUIIAX OpPraHU3aMKi W (YHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTeil, 00 0o0mux
MPUHITMIIAX pa3pabOTKU U QYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MMOHUMaHUE yTrPo3 HHPOPMAITMOHHOM 0€3011aCHOCTH, UCTIOIB30BAHNE METO/I0B U CPEJICTB
MPOTUBOACUCTBUS ATHM yrpo3aMm, CcoONMoaeHne Mep O0e30MacHOCTH, MPEJOTBPAIIAIOIINX
HE3aKOHHOE PACIpPOCTPAHCHHUE TMEPCOHATBHBIX IAHHBIX, COONIIOJICHHE TPeOOBAaHUI TEXHUKH

0€30MacHOCTH U TUTUEHBI ITPH paboTe C KOMIIBIOTEpAMU U IPYTUMH KOMIIOHEHTaMH LIU(PPOBOTO



OKpY’KEHHsI, TOHMMaHUE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX ¥ paboThl B ceTH MHTEpHET;

MOHMMAaHHE OCHOBHBIX MPHHIMIOB JAUCKPETH3ALMU Pa3IMYHBIX BUIOB WH(OpMAINH,
yYMEHUE ONpeAessTh UHPOPMALUOHHBIMN 00BbEM TEKCTOBBIX, I'PaQUUECKUX U 3BYKOBBIX JAHHBIX
IPY 33JaHHBIX NTapaMeTpax JUCKPETU3aLH, YMEHHE ONPEAEIATh CPEIHIOI CKOPOCTh Nepeadn
JTAHHBIX, OLICHUBATh U3MEHEHNE BPEMEHH NepeJauu pH K3MEHEHUH HHPOPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3Y;

YMEHHUE MCIIOJIb30BaTh INPHU PELICHUM 3a7ad CBOMCTBA IMO3MIMOHHOM 3alucu 4ucel,
QITOPUTMA IOCTPOEHUS 3allUCH YHUCJa B IMO3MLIMOHHON CHUCTEME CYMCICHMS C 3aJlaHHBIM
OCHOBAHMEM M IIOCTPOCHUS YHUCJIA IO CTPOKE, COAEPKALIEH 3alIUCh ITOrO YUCIIA B TO3ULIMOHHON
CHCTEME CUUCIICHHS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE BBIOIHATH apH(PMETHIECCKHE ONIEPALIUU
B IIO3MLIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHUE BBIIOJIHATh MPeoOpa3oBaHUs JIOTMUECKUX BBIPAKEHUH, MCIOIb3Ys 3aKOHBI
anreOppl  JIOTWMKH, YMEHHE CTPOWTH JIOTHUYECKOE BBIPAKECHHE B JU3BIOHKTUBHOH U
KOHBIOHKTHBHOW HOPMAJIBHBIX (opMax MO 3aJaHHON TaOnWIe WCTUHHOCTH, HCCIEIOBATh
00/1acTh MCTMHHOCTU BBICKa3bIBaHUS, COJIEPXKALIEr0 II€pPEMEHHbIE, pellaTh HECIOXKHbIE
JIOTUYECKHE YPAaBHEHHUS U CUCTEMbI YPaBHEHUIA;

MOHMMaHUEe O0a30BbIX aJrOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM HH(pOpMaLUU
(3anuch yncen B MO3UIMOHHOW CHUCTEME CUHUCIICHHS, HAaXOXJIECHHWE BCEX IMPOCTHIX YHUCENl B
3aJJaHHOM JIuana3oHe, 00paboTka MHOTOPa3psIHBIX LEJIbIX YUCENl, aHAJIN3 CUMBOJIBHBIX CTPOK U
JIpYTHX), aJTOPUTMOB IOUCKA M COPTUPOBKH, YMEHHUE OIPENEIATh CIOKHOCTh M3y4acMbIX B
Kypce 0a30BBIX aIrOpPUTMOB (CyMMHUPOBAaHHE 3JIEMEHTOB MAacCHUBa, COPTHPOBKA MAacCHUBA,
nepeOopHbIe aJrOPUTMBbI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aIrOPUTMOB
pa3HOM CI0KHOCTH IS PELLIEHUS] OJJHOW 3a/1auH;

BJIaJICHUE YHHBEPCAIBHBIM SI3bIKOM IIPOTrpaMMHUPOBaHHUs BEICOKOTO ypoBHs (Python, Java,
C++, C#), npexncraBieHusMH O 0a30BBIX THMAX JAHHBIX M CTPYKTypax JaHHBIX, yMEHHE
UCIOJBb30BaTh OCHOBHBIE YIPABISAIONIME KOHCTPYKLUH, YMEHHE OCYIIECTBIATH aHAIU3
NPEUIOKEHHON IMPOrpaMMbI: OMPEAETSATh Pe3yNbTaThl paboThl MPOrpamMMbl MPU 33JaHHBIX
UCXOJHBIX JIaHHBIX, OIpPENEATh, NPU KAaKMX HCXOAHBIX JAHHBIX BO3MOYKHO IOJIY4YEHHE
YKa3aHHBIX PE3yJbTaTOB, BBISBIATH JaHHbBIE, KOTOPbIE MOTYT MPUBECTH K omIMOKe B padbore
IpOrpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHE CO37aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPAaLlOHHbBIE
MaTepuaibl C HCIOJIB30BAHMEM BO3MOXHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB M

00JIaYHBIX CEPBUCOB;



YMEHUE UCMOJNb30BATh AIEKTPOHHBbIC TaOIMIBI [ aHalu3a, IPEACTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BBIYUCICHUE CYMMBI, CPETHETO apu(hMETHIECKOT0, HAanOOIIbIIEro
U HaMMEHBIIETO 3HAYCHUH, PELICHHE YPAaBHEHUI, BHIOOP ONTUMAIBHOTO PELICHHS, MMOA00P
JIMHUU TPEH/1a, peIlieHHe 3a/1a4 IPOrHO3UPOBAHHUS).

B mpouecce u3ydyeHus kypca uHGOpMATUKHU yriayOnéHHoro ypoBHs 6 11 knacce
00yJaromuMucs OyayT JOCTUTHYTHI CIIEAYIONINE IPEAMETHBIC PE3yIbTaThl:

YMEHHUE CTPOUTH HEPABHOMEPHBIE KObI, JOMYCKAIOIINE OAHO3HAYHOE JEKOIUPOBAHUE
cooOuieHnii (mpeduKcHble KOJbl), UCIOJIB30BaTh IMPOCTEHUIINE KOJbl, KOTOpbIE IMO3BOJISIOT
oOHapy’KUBaTh U MCIIPABIIATH OLIMOKU MU Nepeade JaHHbIX, CTPOUTH KOJI, 00eCcIIeUrBarOIUI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUTMHY COOOIICHHS MPU M3BECTHOM YacTOTE CHMBOJIOB,
HOSICHSTH IPUHIUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CHKATUS JAHHBIX;

YMEHHUE pellaTh JIrOPUTMUYECKHE 3a/lauM, CBSI3aHHbIE C aHAIM30M rpadoB (3amayu
IOCTPOCHMST ONTUMAIBHOTO IIYTH MEX1y BepIIMHaMH Tpada, ompeneneHus KoJIN4decTBa
pa3MYHBIX TyTeH MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOro rpada), yMeHHe
UCIIOJIb30BaTh JIEPEBbSl IPU AHAJIM3€ M TIOCTPOEHUM KOJOB U JUIS IPEACTaBICHUS
apu(MeTHUECKUX BBIPAKEHHM, NPU PELICHUH 3a/lad IOUCKAa U COPTUPOBKH, YMEHHE CTPOUTh
JIEpeBO UTPHl MO 33JaHHOMY aITOPUTMY, pa3padaTbiBaTb M OOOCHOBBIBATH BBIUTPBILIHYIO
CTpPaTEruio Urpbl;

yMeHHE pa3padaThlBaTh M PEATU30BbIBATH B BUIE NpOrpaMM 0a30Bble aJITOPUTMBI,
YMEHHE UCIOJB30BaTh B NPOrPAMMAX JAaHHBIE PA3JIMYHBIX TUIIOB C YYETOM OIpaHUYEHHMH Ha
JIMana3oH HUX BO3MOKHBIX 3HAYEHWMH, NMPUMEHATh MPHU PEIIeHUM 3aJad CTPYKTYphl JAaHHBIX
(criMckH, CJOBapH, CTEKH, OYEpelIu, JIEepPEeBbs), HCIIOIb30BaTh 0a30Bble ONEpalUu CO
CTPYKTypaMHU JIaHHBIX, HPHUMEHSTHh CTaHJIAPTHbIE M COOCTBEHHbBIE MOJANPOTPAMMBI IS
00pabOTKM YHUCIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK, UCIOIB30BATh IPU pa3paboTKe MporpaMmm
OMONMMOTEKH TMOANPOrpaMM, 3HaTh (PYHKIMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpellbl pa3pabOTKH, YMEHHME HCIIOJIb30BATh CPEACTBAa OTJIAJKU IPOrpaMM B cpenie
IPOrpaMMHUPOBAHNUS, YMEHHUE JOKYMEHTHUPOBATh POTPaMMBb;

YMEHHUE c03/1aBaTh BeO-CTPaHUIIbI;

BJIaJICHHE OCHOBHBIMH CBEICHUSMH 0 0a3ax JaHHbBIX, UX CTPYKTYpe, CPEACTBAX CO3/1aHUs
1 pabOThI C HUMHU, YMEHHE UCTI0JIb30BaTh TaOIUYHbIE (PeNALOHHbIE) 0a3bl JaHHBIX (COCTABISAThH
3arpockl B 0a3ax TaHHBIX, BBIIIOJIHATH COPTUPOBKY U MMOMCK 3amuceil B 6a3e JaHHBIX, HAOJIHSITh
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE UCTOIb30BATh KOMIIBIOTEPHO-MAaTEMAaTHYECKHUE MOJICIH JJISl aHAIIN3a 00bEKTOB U

npoueccoB: (opMynaHpoBaTh 1LE€db MOJIEIUPOBAHHUSA, BBINOJHATH aHAIU3 PE3YJbTATOB,



MOJIyYEHHBIX B XOJI€ MOJEIHUPOBAHMS, OLIEHMBATh COOTBETCTBUE MOEIU MOJEIUPYEMOMY
00BEKTY WUJIM MPOIIECCY, IPEACTABIATE PE3YIbTaThl MOJACIUPOBAHMSI B HAIJISTHOM BUJIE;

YMEHHUE OPraHU30BBIBATh JTUYHOE MH(OPMAIIMOHHOE MPOCTPAHCTBO C MCIOIB30BAHUEM
Pa3IMYHBIX CPEACTB LHU(POBBIX TEXHOJIOTHI, TOHUMaHUE BO3MOXKHOCTEN U(PPOBBIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MMOHMMAHKUE OCHOBHBIX MPUHITUIIOB PA0OTHI, BO3MOKHOCTEH U OTpaHUYCHHS TPUMEHEHUS
TEXHOJIOTHIl UCKYCCTBEHHOIO MHTEJUIEKTA B Pa3IMUHBIX 00JacTsIX, HAIMYME MPEICTABICHUN O
Kpyre peliaeMbIX 3ajJad MAalIMHHOTO OOy4yeHus (pacro3HaBaHHs, KIacCH(PUKAUUU U
MPOTHO3MPOBAHUS) HAIWYMEe MPEJICTaBICHUM 00 HCMOJIB30BaHUU  HMH(DOPMAIIMOHHBIX

TEXHOJIOTUH B Pa3IMYHBIX POPECCHOHANBHBIX Cepax.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00paboTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
13 KomnbrotepHsie ceTu )
14 HNudopmanronHas 6€301macHOCTh 7 2
Uroro no pazueny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 P opman 19 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Komnerorepnas apupmernka 7
Hroro no paszneny 40
Paspnen 3. AnropurMbl 1 IPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcenomoraTenbHbIe anropuTMbl 8
3.3 YucieHHble METOIBI 5
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 AAropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmanmoHHbIE TEXHOJOTHHI
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ’ AHanu3 JaHHBIX 8 3
Hroro no pazaeny 14
PezepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne i/l P Konrpoubusie IIpakTHueckue p
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoTsI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
WNndopmanus n napopmarioHHse
1.1 dopan opan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Paznen 2. AroputMsl M NIporpaMMupoBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
31 KommnsrorepHo-maremaTudeckoe 3 5
' MOJICIUPOBaHHE
3.2 ba3bl maHHbBIX 10 4
3.3 Be6-caiitbl 14 4
3.4 Kommprotepras rpadpuka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro mo pazneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kontposbubie IIpakTunueckue f{lsyqenuﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypest
TpeboBaHMs TEXHUKH OE€30MIaCHOCTH U
1 TUTUMEHBI IPH paboTe ¢ KOMIIBIOTEpaMU U 1
JPYTUMHU KOMIIOHEHTaMU U(PPOBOTO
OKPYXKEHUS
5 [TpuHIMIBI pabOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KonTpouteps! BHEIIHUX yCTPONCTB
4 ABTOMaTHYECKOE BBINIOJIHEHNE 1
IIPOrpaMMBbI ITPOLIECCOPOM
OnepartuBHas, NOCTOSTHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIIHUX yCTPOMCTB. IIpsamoii noctym k
namsATu
5 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTHH
[Iporpammuoe obecrneueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
8 CucrtemMHOe IporpaMMHOE obecrieueHue. 1

OHCpaI_II/IOHHBIC CHUCTCMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapannensHOE MPOrpaMMHUPOBAHHE

10 WHcTannsanus u IenHCTAIIISIUS
POrPaMMHOTO O0eCTICUeHUSs
®daiisioBble cucTeMbl. [IpuHIHIIBI

1 pa3MerieHust U UMEHOBaHUs (ailyioB B
nonroBpemMeHHoON namsTH. [laGaoub! s
onucaHus rpynn ¢anaoB
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Paznenenue |P-ceTn Ha mojceTu ¢
IIOMOILBI0 MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestenpHOCTH B cetu IHTEpHET.

17 CepBucsl UnTepHera. ['ocynapcTBeHHbIE
DJIEKTPOHHBIC CEPBUCHI U YCITYTH

18 Wndopmannonnas 6€30macHOCTb

19 BpenoHnocHbie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBUPYCHBIE TPOIPaMMBI"




21

Opranu3zanus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHUeE.
[TaponbHas 3amuTa apxuBa

22

23

HIudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[lInppoBanue n1aHHBIX"

25

26

Nudopmanus, 1aHHbIC ¥ 3HAHHSL.
HNHupopmanmoHHbIC IPOIECCH B IPUPO/IEL,
TEXHHKE U OOIIECCTBE

HenpepbiBHBIE 1 AUCKPETHBIE BETMYUHBI
u curtaiabsl. HeoO0xoaumocThb
JTUCKpETH3AINH HH()OPMAIIHH,
MpEeIHAa3HAYEHHOMW JIJIS1 XpAHEHUS,
nepenauu u o0paboTKU B IU(PPOBHIX
CHCTEMax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIE
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHH,
3allUCaHHBIX C TIOMOIIIBIO
HEPAaBHOMEPHBIX KOJOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInbo aepesa. ['pad An. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopManru. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH




30

CucreMbl CUACIICHUS

IlepeBo uncesn U3 OJHOM CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Hasi, BOCbMEpUYHAS U

33 IIECTHAAIATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Hasi, BOCbMEpUYHAS U

34 HIECTHAIIATePHUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 ApudmeTrnueckre onepaiuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHast ypaBHOBEILIIEHHAs cCCTEMa
CUHCIIEHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PacTpoBoe konupoBaHHue U300paKEHUM
[TpakTryeckas paborta o Teme

40 "luckperusanus rpaduueckoit
uHpopmanun"
[[BeToBBIe MOsIENH. BexTopHOE

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpadpuka. OpakranabHas
rpaduxa




42

43

Konuposanue 3Byka. Orienka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 331aHHBIX YacTOTE
JMICKPETU3AIMH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOauIbl
HCTUHHOCTH

46

Jlornueckue Belpaxenus. Jlornueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIbIO TaOIUI]
UCTUHHOCTH

47

[IpakTuueckas pabora o Teme
«Iloctpoenue u ananu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE»

48

49

Jlormueckme OoIrcpanru 1 onepanvi HazqQ
MHOXECTBaMU
Jlormueckue OIepanru U onepan HaxQ
MHOXXCECTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPe0OPa30BaHUS
JIOTMYECKUX BBIPasKEHUM

51

Jlornueckuie ypaBHEHHUSI U CHCTEMBI
ypaBHEHUU




52

Jlornveckue GpyHKIHUUA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[ToHBIE CHCTEMBI JIOTHYECKUX (QYHKITUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COBEpILIEHHbIE
JU3BbIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOCHMS 10 TabJIMIe HCTUHHOCTH

54

Jloruveckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. CymmaTtop. MHOropaspsaHblIii
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3J€MEHTaX. 3aluch JOTMYECKOTO
BBIPKEHMS 110 JIOTUYECKON CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPpONU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie OEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTI)
JIana3oHa YMCell MPYU OrPAaHUYEHUN
KoJudecTBa paspsaos. [lepenonnenue
pa3psIAHON CETKU

59

be33HakoBbIe M 3HAKOBBIE JJAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIIbHBIA KOJ OTPULIATEIIbHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuii u
[UKJINYECKUH CABUTH

61 HIudpoBaHue ¢ TOMOLIBIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»

62 [IpencraBnenne u XpaHeHHE B TaMATH
KOMITBIOTEpA BEIIECTBEHHBIX YHCEI
BrimonHenue onepanuii ¢

63 BEILICCTBEHHBIMH YMCIIAMH, HAKOIICHHE
OUIMOOK NP BBIYUCIICHUSAX
[IpakTuyeckas pabora o Teme

64 «M3ydenune mopa3psaAHOTO MAITHHHOTO
IPE/ICTaBICHNUS 1IEJBIX M BEIIECTBEHHBIX
qHCeID

65 AHam3 aNropuTMOB
Oransl peleHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCTpyMEHTANIBHBIE CPEACTBA:
TPAHCIATOP, OTJIAAUUK, TPO(YUIPOBIIUK
Cpena nmporpammupoBanus. Kommusius

67 U MHTEPIIPETALUS IPOrPaMM.
BuptyanbHble MallIuHbI.
WuTerpupoBanHas cpena pa3paboTKu

68 MeToapl OTJIaZIKU TIPOTPaMM

69 Turbl nepeMeHHBIX B S3bIKE
IPOTPaMMHUPOBAHUS

70 O0paboTka 1eIbIX Ynce

71 OO6paboTka BEeIECTBEHHBIX YUCET

72 CrnyyaiiHble U IICEBOCTYYaliHbIEC YHCIIA




73

BerBnenus. CioxHble yclioBuUs

74 [{ukJisl ¢ ycaoBHEM
LukJibl 1O NEPEMEHHOM.
75 B3anmo3aMeHs1eMOCTh pa3InyHbIX BHIOB
[IUKJIOB
76 O0paboTka HaTypaTBHBIX YUCEIT C
UCTIOJIb30BAaHUEM LIUKJIOB
HaxosxaeHnne Bcex MpOCThIX YUCEI B
77 3aJaHHOM Juanas3one [IpakTuueckas 0
pabota o Teme «Pemienue 3aaau =
METOJIOM Iiepedopar»
78 WNHBapuaHT UK
79 JlokyMeHTupOBaHuE IPOrpamMm
80 O06paboTKa TaHHBIX, XPAHSIIINXCS B
daiinax
81 PaszOunenne 3amaun Ha mmoa3amgayu
Hcnonp3oBanue CTaHIApTHON
82 OMOIMOTEKH SI3bIKA TIPOTPAMMHUPOBAHHS.
[Hoaxmntouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJUTENECH
83 [ToanporpaMMmel (poueaypsl U
yHKIHH)
84 [Moxmporpammsl (porerypsl 1
bynKimm)
85 [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka moamporpamm"
86 Pekypcusi. PexypcruBHbIE 00BEKTHI

(ppakransl). PekypcuBHbIE polLie1yphl U




¢ynkunu. Mcnonp3oBaHue cTeka s
OpraHHU3alUH PEKYPCHBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 "PexkypcuBHBIE IOITPOrPaMMBbI"

88 MoyJibHBIN TPUHIIUI TOCTPOEHUS
IporpaMm

89 UucneHHbIe METOIbI

90 [TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN»

o1 Mcnonb30BaHue TUCKPETU3ALMH B
BBIYMCIUTENIbHBIX 331a4ax
[IpakTuyeckas pabora o Teme

92 «[TpuOKEHHOE BEIYUCIICHUE JITHH
KPHUBBIX U TUTOMIAACH HUTYp»

03 [IpakTrueckast padora o Teme «Ilomck
MakcuMyma (MUHUMYyMa) QyHKIIUN
O06paboTKa CUMBOJIBHBIX TAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOJCYET KOIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHHe CTPOKH Ha CJIOBA MO
poOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK ITOJACTPOKH BHYTPH TaHHOU

CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIpYTyI0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCIOJIB30BAHUEM
GYHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3alaHHOM andaBuTe

MaccuBsI ¥ IMOCHEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1Mo Teme
"3anotHene Mmaccusa"

O06001IEHHbIE XapaKTEPUCTUKA MACCHBA

0.5

101

JIMHEeNHBII TONCK 3aJaHHOTI0 3HAUCHHS B
MmaccuBe. [IpakTuueckas paboTa o Teme
"JInHeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B Maccuse"

0.5

102

103

104

105

[IpakTuyeckas padora o Teme "[lorck
MUHUMAJIBHOTO (MaKCUMAIILHOTO)
DJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'

CopTupoBka cinustHueM. bricTpast
COPTUPOBKA MaccuBa (JITOPUTM
QuickSort). ITpakTuyeckas padora mo
teme "beicTpas copTupoBka Maccupa'

I[BOH‘IHLIﬁ IOUCK B OTCOPTUPOBAHHOM

maccuBe. [IpakTnyeckas pabora mo reme
" JIBOUYHBIN MOUCK"

0.5

0.5

0.5

106

JIByMepHbIE MacCUBbI (MaTPUIIbI)




107 AATropuTMBI 00paObOTKU MaTpPHUIL 1

108 Pemenue 3amay agaimnsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1
[IpakTruueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHNS 1

113 [TpakTrueckas paboTa 1o Teme 1 1
"MHOrocTpaHu4YHbI€ JOKYMEHTHI"
Ob6naunsle cepBuchl. KomiekTuBHas

114 pabota ¢ nokymeHnTamu. [IpakTuyeckas 1 05
pabora o Teme "KosmnexktuBHas pabota ¢
JOKyMeHTaMu"

115 Anamn3 nagueix. bosbplne naHable

116 MarmmmnaHoe 00y4ueHne

117 AHann3 JaHHBIX C TOMOIIBIO 1
AIEKTPOHHBIX TaOJIHII
[IpakTuueckas pabora no teme "AHanus

118 JTAaHHBIX C TIOMOIIBIO AIEKTPOHHBIX 1 1
Tadmui"
[Toctpoenue rpaduKoB QyHKIIHIHA.
[TpakTrueckas paboTa 1o Teme

119 "HarnsanHoe npencraBieHue pe3yabTaToB 1 05

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BU/JIE TMarpaMM CpeJCTBAaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"




Jluaum tpenna. [Ipaktuueckas padbora o

120 teme "llonbGop nmuHUYM TpeHaa, 1 0.5
MPOTrHO3UpOBaHUE"
[Mon6op mapamertpa. [IpakTuueckas

121 pabora HOUTeMe "YuclieHHOE pelIeHne 1 05
YpaBHEHHIA C TIOMOIIBIO 11000pa
napamerpa"
OnTuMu3anus Kak IOMCK HAUITYYIIETO
pelIeHus B 3aJaHHBIX YCIIOBHSX.

122 [IpakTuyeckas pabora 1o Teme 1 0.5
"Perienue 3a1a4 onTUMU3AIIH C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepsHoe Bpems 1

127 PesepBHOe Bpems 1

128 PesepsHoe Bpems 1

129 PesepBHOE Bpems 1

130 PesepsHoe Bpems 1

131 PesepBHOE Bpems 1

132 PeszepBHOE Bpems 1

133 PeszepBHOE BpeMs 1

134 PeszepBHOE BpeMs 1

135 PeszepBHOE Bpems 1

136 PeszepBHOE BpeMs 1




OBIIEE KOJIMYECTBO YACOB I1O

136 0 21.5
I[TPOTPAMME



11 KJIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmaryu

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

Jara

IpakTuyeckue
U3y4eHust

padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroputm Xaddmana

[IpakTuyeckas pabora no Teme "CixaTre
JaHHBIX C IOMOUIBLIO aJIrOPpUTMa

Xadpdpmana"

Anroputm LZW

ANTOPUTMBI CXKATHS JAHHBIX C MOTEPSIMU.
[TpakTuyeckas pabora no reme "CxaTue
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,

MP3)"

0.5

CxopocTh nepeiaun JaHHBIX
[TomexoyCcTOWYUBBIE KOJIBI

[IpakTuyeckas pabora o Teme
"IlomexoycToitunBbie KOIbI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumozeiicreue. CucteMHbIi 3 PexT.
VYmpasienue Kak HH)OpPMALMOHHBIN
nporecc. OOpaTHas CBs3b

11
12

Mojenu 1 Moi€IMpPOBaHUE
I'padur

13

Peurenue 3a1a4 ¢ momoIieio rpados




14

[epeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIMTPBILIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [TpakTrueckas padota nmo teme "CpeacrTra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopma3anys MOHATHS AITOPUTMA.

19 Mammmuna TelopuHTa Kak yHUBEpcalbHas
Mojieab BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIIsI
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopmanehsie anropudmel Mapkosa
ANTOPUTMHYECKH HEpa3peIIMMbIe

23 3a7a4d. 3ajada OCTAaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTIAJKHU TPOTpamMM

24 CIoXHOCTh BBIYUCIICHUI
[Touck mpoOCTHIX YKCEN B 3aIaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pemnietro IparocheHar

26 [TpakTuueckas pabota no teme "Ilonck

MMPOCTBIX YHUCCI B 3aJIaHHOM I[I/IaHaSOHe"




27

MHoropa3ps/Hble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpakeHHMs ). X3MI-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[TpakTnueckas paborta 1mo Teme
"ITocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenue nmocnemoBaTeabHOCTEN 110
nrabiaony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHaIN3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

34

35

Crexu. AHanIu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Berunciienue apugmMeTnaeckoro
BBIPA)KEHUSI, 3aIUCAaHHOTO B
noctukcHon hopme

[IpakTuyeckas pabora o Teme
"Bpruucnenue apupMeTuiaeckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctdukcHon hopme"”




36

Ouepenu. Mcnonps3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenu”

HepeBbsi. Peanuzanus gepeBa ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOMuHBIE
(bunapneie) nepesbs. [locTpoenue nepesa
JUTSI 32JTAaHHOTO apru(PMETHIECKOTO
BBIPAKCHUS

[TpakTnueckas paborta 1mo Teme
"Hcnonb3oBaHue AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHbBIE aropuT™MbI 00X0/1a IepeBa.
Vcrionb30BaHue cTEKa M OUEPEIH IS
o0xoJa 1epeBa

41

PekypcuBHbIe anropuT™Mbl 00X01a JIepeBa.
Vcrionb30BaHue cTEKa M OUEPEIH IS
o0xoJa 1epeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeld MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKkoro rpaga




45

Anroput™m JlefKCTphl.

46

47

[TpakTuyeckas pabora no Teme
"BbruncieHue JUIMHbI KpaTyaiIliero myTu
MEXy BepIIMHAMU Tpada (aIroputm
Hetikctpsr)”

Aunroput™m ®@noitna—Y opiiasmia

48

3ajauu, pelraeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

49

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpamMMupoBaHus"

50

51

52

3amauu, pelraeMbie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

IIpakTtrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIr0 IporpaMMupoBanus”

3az[aqn, peuacMabIC C MTOMOIIBIO
JAUHAMHUYCCKOI'0 IpOrpaMMHUPOBAHUS:
3aaa4d OIITUMHU3AllUH

53

ITonsiTE 0 mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IpOrpaMMUPOBaHUS

54

[TonsiTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OO0BEeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no Teme
57 "Hcnonp30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0/
[TpakTudeckas padora "Pa3paborka
59 MPOCTOI MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
WNukancynauus. [Ipaktuueckas padota no
60 teme "Pa3paboTka kiacca, 0.5
MCIOJIb3YIOIIET0 MHKACYIISIHI"
61 Hacnenosanue. [Tonmumopduzm
62 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka uepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPEiica
MIOJTb30BATENIS
64 [TpoexTrpoBanue uHTEpdeiica
MOJIb30BaTENs
65 Hcrionp30BaHue TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJIS TIOCTPOCHUS MHTEpdeiica
[IpakTuyeckas pabora o Teme
66 "Pa3zpaboTka mporpamMMsl ¢ rpauuecKum 1

uHTepdeiicom”




H3yueHnne BTOpPOro si3bika

o7 POrpPaMMHUPOBAHUS

68 H3yueHne BTOpPOro si3bika
POrPaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOTO
MOJIETTUPOBAHUS
JuckpeTu3anys npu MaTeMaTHUYECKOM

70 MOJIEJTUPOBAHUH HETIPEPHIBHBIX
nporueccoB. MoienupoBaHUE IBHKEHUS

7 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue ABUKEHUA"

MonenupoBanue OUOIOTHYECKUX CUCTEM.

7 [TpakTrueckas paboTa 1mo Teme 05
"MoenupoBanue OHOIOTUUECKHX '
cucrtem"

MaremaTHuecKue MOJIEIN B SKOHOMHUKE.

73 BrruncnuTenbHbIe SKCIIEPUMEHTHI C
MOJIeTISIMU
BepositHocTHBIE MOaenu. [IpakTnyeckas

74 pabota no Teme "MmuTanronHoe 05
MOJIEIUPOBAHKE C TIOMOLIBIO METOJIA
Mosnre-Kapno"

75 KomneioTepHoe MoJiennpoBaHie CUCTEM
yIpaBIeHUS

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

78 [Touck, copTUpOBKa U PUIBTPALIUS

JAHHBIX. 3aIPOCHl HA BBIOOPKY JTaHHBIX.




3anpockl ¢ mapamerpamu. Beraucisiemsie
I10JIS B 3aIIpocax

[IpakTuyeckas padora o Teme "Pabora ¢

79 . .
TrOTOBOW 0a30¥ TaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mex Ay TabnuiiamMu. BaenHui
kitoy. LlemoctHOCTh 0a3bl TaHHBIX
[TpakTrueckas paboTa 1mo Teme

81 "Pa3paboTka MHOrOTaOINYHOM Oa3bI
Ha”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3aM
TAHHBIX

83 [TpakTrueckas pabota mo Teme "3anpockl
K MHOTIOTa0JIMYHON Oa3e naHHbIX"

84 31k ynpaBnenus gaaasiMu SQL
[IpakTuyeckas pabora o Teme

85 "Y1paBiieHue TaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 qJacTax caiita. TeXHONIOTHS «KIHSHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKH

89 OcHossl s13p1ka HTML

90 [TpakTrueckas paboTa 1o Teme

"Co31aHne TeKCTOBON BeO-CTpaHHIIbI"

91

OcuossI a361ka HTML




92

Ocuossl ga361ka HTML

[IpakTuyeckas pabora Mo Teme
"Coznanue BeO-CTpaHUIIBI, BKITFOYAOIICH

93 . 1
MYJIbTUMEANIHBIE 00BEKTHI (PHCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"
OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
94
(CSS)
[TpakTrueckas paboTa 1o Teme
95 "OdopmieHne CTpaHHIIbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0muL cruiieil”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®opMbI HA BEO-CTpaHHUIIE
99 [TpakTrueckas paboTa 1o Teme 1
"O6paboTka faHHBIX HopM"
100 Pasmemenue Be6-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT
Kanpuposanue. Mcnpasienue
101 nepcnektussl. [ ucrorpamma. Koppekuus
YPOBHEH, KOPPEKIIUS IBETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHUH
BBoj n3o0paxeHuit ¢ HCMOIb30BaHUEM
102 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[TpakTrueckas paboTa 1o Teme
"Ob6paboTtka nudpossix Gpororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
103 [TpakTrueckas pabota no teme "PeTyuib 0.5

¢ poBbIx poTorpaduii”




MHorocoitHble H300pakeHusl.

104 TekcroBble ciion. Macka cios. Kanambl.
CoxpaHeHHE BBIICIEHHON 0071aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocoinble n300paxxeHus"
[ToaroToBKa WILTFOCTpAIM 171 BEO-

106 caiToB. [IpakTrnueckas pabora 1mo Teme 0.5
" AHMMHpPOBaHHBIE H300paKeHus"

107 Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX U300paKeHU

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpUHIUIIBI TOCTPOSHUS U
PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH
[TpakTrdeckas paboTa mo Teme

110 "CoztaHue NpoCThIX TPEXMEPHBIX 1
Mozenein"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTideckas paboTa 1o Teme 1
"CeTouHble Moenn"

113 MonenupoBaHue HCTOYHUKOB
ocseleHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnnutuBHble TexHOJ0THH (3D-
IIPUHTEPHI)

116 [TonsiTHE O BUPTYAILHOMN pPEATbHOCTH H

JIOTIOJTHEHHOM PCAIBHOCTH




117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE BpeMms 1
121 PeszepBHOE Bpems 1
122 PeszepBHoe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHoe Bpemst 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHOE BpeMms 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 PesepsHOe Bpems 1
135 PesepBHOE BpeMms 1
136 PeszepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36,5

I[MTPOT'PAMME







ITPOBEPAEMBIE HA EI'D 1O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBFPA30OBATEJIBHOM ITIPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NMpoBepPSIeMOr0  OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEero 001ero
TpeOoOBaHMS o0pa3oBaHus

1 3namo (nonumams)

[ToHnMaHKe OCHOBHBIX MPUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMIJIBHBIX KOMIIBIOTEPOB; TEHICHIIUN
11 Pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HUE HaBbIKAMU PabOTHI C
' ONEpPAlMOHHBIMU CHCTEMAaMU M OCHOBHBIMM BHJIaMU IPOIPaMMHOIO
oOecrieueHus JUIsl  pelieHus y4eOHBIX 3aJad [0  BbIOpaHHOM

crHenuanIn3annu

1.2 Hamuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUuHOUIIaAX OpraHu3aluu H

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

13 [ToHMMaHKe OCHOBHBIX NMPUHIIMIIOB JUCKPETH3AIMUA PA3IHYHBIX BUIOB
' uHpopmarun

[Tonnmanne 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uH(popManuy (3aMKMCh YHCEN B IMO3UIIMOHHONW CHCTEME CUYHUCIICHUS,
14 JIEITUMOCTb IIEJTBIX YMCEIT;, HAaX0XJICHUE BCEX MPOCTHIX YMCEN B 33JAHHOM
nuamna3oHe; o00paboTka MHOTOPA3pSIHBIX IENbIX YHCEN;, aHalu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

15 3HaHHe (l)YHKI_II/IOHaJ'ILHBIe BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCICTB

cpensl pa3paboTKu
Bnagenue OCHOBHBIMH CBEACHHMSIMH O 0a3ax TaHHBIX, UX CTPYKTYpE,

1.6
CpeICTBaxX CO37aHUs U pabOTHI C HUMH

Ilonumanue BO3MOKHOCTEN " OTpaHUYCHUI TEXHOJIOTUN
17 HMCKYCCTBEHHOTO HWHTEJUICKTa B Pa3JIMYHBIX OOJACTAX; HAIMYHE

MpeJICTaBlIeHU 00 MCIONb30BaHUM WH(POPMAIMOHHBIX TEXHOJIOTUH B

Pa3NIUYHBIX TPOPECCHOHATBHBIX chepax

Brnanenue TeopeTnueckuMm ammapaToM, IMO3BOJIIOIIMM OCYIIECTBIISATH
MPEACTABJICHHUE 33JaHHOT0 HATypaJIbHOTO YKCIIA B PA3JIMYHBIX CUCTEMAX
18 CUMCIICHUS; BBIMONHATH MPeoOpa3oBaHUS JIOTUYECKUX BBIPAKECHU,
' UCIIOJIB3YS 3aKOHBI aJIr€Ophl JIOTHKH; ONMpPENesITh KpaTyallliuil myTh BO
B3BEIIEHHOM Tpade U KOJIMWYECTBO IMyTeH MEXIy BeplIIMHAMU

OpPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporno3upoBanue,  kiaccupukauus,  KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NpeoOdpa3oBaHUE JaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IEepelaud MpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHWH 3aJa4 CBOMCTBA MO3WIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIICHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PCIIATh HECIIOXKHBIC JIOTHUYCCKUC YPABHCHUA

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINYCCKOT'O rpa(pa)

YMeHME UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10
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2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3y4daeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenne yHHMBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  pPe3yJdbTaTbhl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommOke B padoTe
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOTO KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
nporpaMMHupoBaHus Beicokoro ypoBHsi (Ilackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHUTENEH; HaxoKIACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YUCIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplmaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIIHETrO
apu(QMEeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JTAaHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHMYEHUH Ha JMANa30H MX
BO3MOXXHBIX 3HAY€HWM, NMPUMEHATh MPHU PEIICHUU 3aJad CTPYKTYpbI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOIMOTEKH MOAMPOTPAMM; YMEHHE HCIIOB30BATh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHE HCIIOIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

[Mudposas rpaMOTHOCTH

OcCHOBHbBIE TEHJICHLIUU PAa3BUTHUS KOMIIBIOTEPHBIX TexHOoruil. [TapamiensbHble
BBIYMCIICHH. MHOronponeccopHsle cucTeMsl. Pactipenenénusie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

1.2

1.3

[IpuHIMITBI TTOCTPOEHUS U alIlapaTHbIE KOMITIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsl cteka TCP/IP. Cuctema nomennbix uméH. Pa3nenenne IP-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MeIlieHus U

uMeHOBaHus (aiiiioB B JAOATOBpeMEHHON mamsTu. L1[a0noHbl aiist onmucaHus

rpymi ¢aiinos

1.4

CKOpOCTI) nepcaayn  AJaHHBIX. 3aBHCHMOCTD BpEeMCHHU @E€pcaadnud OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

[IIudposanune nanupix. CUMMeTpUUHbIE U HecuMMeTpruuHble UGl [Hndpsel

npoctoit 3amensl. ludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTL U HUCIPAaBJIATH OH_II/I6KI/I, BO3HHUKAOIINEC
IIpu Iiepeaavc JaHHbIX. Paccrosane XsMMuHra. KOZ[HpOBaHI/Ie C IOBTOPCHUCM

outoB. Konpr XammuHnra
Teopernueckne 0CHOBbI UH(POPMATUKHI

JIBonuHoe  KoaupoBaHuE. PaBHOMEpHBIE W HEpPAaBHOMEPHBIE  KOJBIL.
JlexogupoBaHue COOOIIEHUH, 3aITMCAHHBIX C TOMOIIBIO HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. [locTpoeHne 0JHO3HAYHO ACKOAUPYEMBIX KOJIOB C MOMOIIBIO
nepeBa

Teopetnueckue mOAXOABI K OlEHKE KoiuyecTBa WHGopManuu. EnuHUIBI
u3MepeHus: konudectBa wuH(popMmarmu. AInpaBUTHBIA TIOIXOJ K OILGHKE
KonuyecTBa WH(popManuu. 3aKoH anauTuBHOCTH uH(popmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrempl cuncneHusi. Pa3épHyrass 3amuch LENbIX U APOOHBIX 4YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWMCTBA ITO3HUIIMOHHOM 3aIllMCH YHCIIA:
KOJINYCCTBO I_II/I(i)p B 3aIIMCH, HpI/IBHaK JCJIINMOCTH YHCJjia HA OCHOBAHUC CUCTEMbBI
CUHCIICHHs. AJTOPUTM TIiepeBoja LEJIoro 4Yuciaa W3 P-WYHOH CHCTEMBI

CUHCIICHUSI B JIECATHYHYIO. AJITOPUTM TIEpPEeBOJIa KOHEYHOU P-wuHON npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IE€PEBOAA IEJIIOT0 YHCIa M3 JIECATUYHONH CHCTEMBI
cunciaeHus B P-uunyto. IlepeBon xkoHEuHOM necATUUHOM ApoOu B P-nunyto.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBSI3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-/IECATUYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nHGpOpMAIMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl HCTUHHOCTH. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnaecrBa. Jlormueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BbIpasKEHUI

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »rIeMEHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmatop.
MHoropa3psaasslii cymmarop. [locTpoeHne cxeM Ha JIOTMUECKUX 3JIEMEHTAX 110
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS 10

JIOTUYECKOM cXeMe

2.10

Mogenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3ynbTaToOB MOJACTUPOBAHUS B BHAC, YIOOHOM IUIs
BOCIIPUATHS 4YeNoBeKOM. ['paduueckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue




212

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuil, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

[IpencraBicHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HaYalasi 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBa
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYHUCICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYTH MEXJAy BepUIMHaMu rpada, onpeleleHue KOJINYecTBa
pPa3IMYHBIX IIyT€d MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO AalUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObl o6xoja jaepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepeBbEB MPU OMKMCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPa

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJiHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOTO — MHTeNJIekTa. WaeHTuukanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromMx  cucremax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. IuTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M IPOrPaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJWHOMHAIBLHOU
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peLIeHus ONHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblii pe3ysIbTar

3.4

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U TNpOM3BeAeHUS LU(DpP, HAXOXKICHUE MaKCHUMAaJIbHON
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3wik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIbHBIC, JIOTHYECKHE. BerBieHwus.
Cnoxusie ycnoBus. Lukisl ¢ yenoBuem. L{UkIibl 1o mepeMeHHOMN.

OO0paboTka JaHHBIX, XpaHAuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailib.
daiinoBsie nepeMeHHble ((aitnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenypsl u GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHMWiIl: MeToJ mepedopa, METOJ] IOJIOBUHHOIO JEJEeHUs.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUS

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOBa MO MPOOETbHBIM CHMBOJIAM, IOUCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepars BceX CJIOB B HEKOTOPOM ajd)aBHUTE, yIOBIETBOPSIONINX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. BeluncineHue 0000MEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA YHCI0BOM oCICaA0BaTCIBbHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHS, CpPEIHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (aiaroputm QuickSort). JIBowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK DJIEMEHTAa B ABYMEPHOM MAacCCHBE, BBIYHCICHHE MaKCUMyMa
(MHHUMYMa) ¥ CYMMBI 3JICMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XdII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUs. BpruncieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPaHEHUs! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOTO rpaq)a. KommuecTBo Pa3INYHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs. PekypcuBHBIe airopuT™MBbl 00x0a nepeBa. Mcnonp3oBaHue creka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHamMHuueckoe mporpaMMHpOBaHUE KaK METO]] PELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOTPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a4Y1 OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh




4.2

4.3

pelIeHNUs 3a/1a4 aHaIn3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpamMmmMHbIe
cpeacrtBa u VHTepHET-CEpBHUCHI Ui 00paOOTKU ¥ TPEICTABICHHS JIaHHBIX.
Bonpmme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONIUI. BplYMcIeHHE CyMMBI,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuanazoHa. Beraucnenne kod((uUIMEHTa KOppeNIsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, TUHEWYATHIX M KPYroBbIX auarpamm. IlocTpoeHue
rpadukoB  ¢yaknui. [logbop  nMHMM  TpeHAa, peUmICHHE  3a1ad
MPOTHO3UpPOBaHMS. PellieHre 3a7ay ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHie IBMKEHUS. MonenupoBaHue OHOJOTHYECKUX
cucreM. MaTemMaTuyeckue MOJCIM B OKOHOMHUKE. BbIUMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTos
HaUMEHBIINX KBajpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOEIUPYEMbIX
O00BEKTOB W TMPOIECCOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOoCTHBIE MOJICIIH. Metonrnl Momnte-Kapuo. HNmutanmonnoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensuuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuce. Kirou Tabmuupl. Pabora ¢
roroBoil 6a3oil gaHHbIX. 3amosiHeHue 0a3bl naHHBIX. [louck, copTHpoBKa U
(buabTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brraucinsiemble mosisi B 3anpocax.

MHuorotabiuunble 6a3bl JaHHBIX. TUIBI CBSA3EH MeXIy TabiuiiaMu. BHernrHmit
kio4d. [lemoctHocTs 6a3bl JaHHBIX. 3ampochkl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornapieHue. IIpaBuina  IUTUPOBAaHUS  MCTOYHUKOB U o(opMieHus

oubmorpaduIecKux CChIIOK




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






