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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryoJaE€HHbIN ypOBEHB) HA YPOBHE CPEHETO OOILEr0
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE TPeOOBAHUIN K pe3yJbTaTaM OCBOEHMS OCHOBHOM
00pa3zoBaTeIbHOM IPOrpaMMBbI CPeAHETO 0011IeT0 00pa3oBaHus, npeacTaBieHHbIX B DI'OC
COO, a Takxe (enepanbHoOil paboueil mporpaMMbl BOCIUTAHHUS.

[Tporpamma no uHQpOpMaTuke AAET MpEACTaBICHHE O LENAX, O0IIel cTpaTeruu
0o0y4eHHsI, BOCIIMUTAHUS U Pa3BUTHUA OOYyYaIOIIMXCS CPEACTBAMM Y4yeOHOro mpeaMera
«MHpopmaTuka» Ha yriayOIEHHOM ypOBHE, YCTaHABIUBAET 00s3aTENIbHOE MPEIMETHOE
coJiep KaHMe, MPEAyCMaTpUBAET €ro CTPYKTYpPUPOBAHME IO pa3felaM M TemaMm Kypca,
OlpesessieT paclpeleieHne ero Mo kiaccaM (rogaM HU3ydeHus), JaéT NpUMEpHOe
pacnpeneneHue y4eOHbIX 4acoB MO TEMAaTUYECKUM pa3fiesiaM Kypca U PeKOMEHAYEMYIO
(mMpuMEpHYI0) TOCIEAOBATENBHOCTh HX H3YYEHUS C YUYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroIuXxCs.

[Iporpamma mo HMHQpOpPMATHKE OIpenesieT KOJIWYECTBEHHbIE M KayeCTBEHHBIE
XapaKTepUCTUKH y4eOHOro Marepuayia Jjisi KaXJoro roja M3y4yeHus, B TOM 4YHCIIE AN
COJIEPKATEIHOTO HAIMOJHEHHs] Pa3HOTO BHJIa KOHTPOJISA (IPOMEXYTOUHOM aTTecTanuu
00yyarommxcsi, BCEPOCCHUMCKUX IMPOBEPOUYHBIX pPabOT, TOCYJapCTBEHHOW MTOTrOBOU
arrecrauuu). IIporpamma no wuHGOpMaTUKE SBIAETCA OCHOBOM [JIsi COCTaBJICHUS
aBTOPCKUX YYEeOHBIX MNpOrpaMM U Y4YeOHHKOB, IMOYpPOYHOTO IUIAHUPOBAHHUS Kypca
YUUTETIEM.

HNudopmaruka B cpeHeM o011eM 00pa3oBaHUH OTPAKAET:

CYIIHOCTh MHPOPMATUKH KaK HAyYHOH TUCUUIUIMHBI, U3y4Yaolleld 3aKOHOMEPHOCTH
NPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3alMK MH(POPMALIMOHHBIX MPOLIECCOB B Pa3INYHBIX
cucTemax;

OCHOBHBIE 00JIaCTH MPUMEHEHUsI UHPOPMATUKH, MPEXKaAe BCEro MHPOPMAIMOHHbIE
TEXHOJIOTUH, YIIPABIECHUE U COLUATBHYIO chepy;

MEXIUCHUIIIIMHAPHBIN XapakTep HHHOPMATUKU U HUHPOPMALTUOHHOM J1€ATEIbHOCTH.

Kypc undopmaTuku pans ypoBHsS cpemHero ooOmiero oOpa3oBaHUs SIBISIETCS
3aBEpINAIONIMM JTallOM HEMPEpPHIBHOM MOJATOTOBKM OOydarommxcs B objactu
UH(GOPMATUKK U WH(GOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOIUHM, ONMUpaeTcs Ha
colepkaHne Kypca WH(MOPMATHKU YPOBHS OCHOBHOTO OOIIEro OOpa3oBaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsT MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, HaéT
TEOPETHUYECKOE OCMBICIICHNE, HHTEPIIPETALNIO U 0000IIEHNE ATOTO OIBITA.

Pe3ynbTaTsl yriryOn€HHOTO ypoBHS U3ydeHus yueOHoro npeameta «upopmatukay
OpPUEHTUPOBAHBI Ha MOJIy4YeHUe KOMITETEHTHOCTEN TUISt nocneayooen
npoeCCHOHAIBHOM JeTENPHOCTH KaK B paMKax JaHHOUM MpeIMeTHON 00JIacTH, TaK U B
CMEXHBIX ¢ Hel obnacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIAJICHUE KJIIOUEBBIMU MOHATUSAMHU U 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX CTPOUTCS
JlaHHas TpeAMeTHas 00JacTh, PACMO3HABAHHWE COOTBETCTBYIOIIMX MM IIPU3HAKOB H
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATh pa3IUYHbIE MOAXOAbl K H3YYEHHIO
SBJICHUI, XapaKTEPHBIX JJIs1 U3y4aeMOl IpeIMETHOM 001acTy;

YMEHHUE pelaTh TUIIOBbIE MPAKTUYECKUE U TEOPETUUECKUE 3a]Ja41, XapaKTEePHbIE 1JIs
MCIIOJIb30BAHUS METOZ0B U MHCTPYMEHTApHsI IaHHOM NpeIMETHON 00J1aCTH;



HaJIN4YMe MpeACTAaBICHUN O JaHHOM IpeIMEeTHON 00JacTH Kak LEIOCTHOM TEeOopUH
(COBOKYITHOCTHU TEOPHIi), OCHOBHBIX CBA3SIX CO CMEKHBIMH 00JIaCTSIMU 3HAHUH.

B pamkax yrmyOnéHHoro ypoBHS H3y4deHUs HH(MOpPMATHKU 0OecreynBaeTcs
LleJICHANPaBIeHHAs MOArOTOBKA OO0yYarolMXcsi K MPOJOJDKEHHI0 00pa3oBaHUsS B
opraHu3anusax npodeccuoHanbHOro 00pa3zoBaHus M0 CIIEHUATBHOCTAM, HETIOCPEICTBEHHO
CBS3aHHBIM C LHU(POBBIMU TEXHOJIOTUAMH, TAaKUM KakK IpOrpaMMHasi WH)XXEHEpHs,
uH(popMalMoHHas 6€3011aCHOCTh, MHPOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTUN, MOOUIIbHBIE
CUCTEMBI U CETH, OOJIbIIME TaHHBIE U MAIIMHHOE 00YYEHHUE, MPOMBILUICHHBI UHTEPHET
BEIlIeH, MCKYCCTBEHHBIN MHTEIEKT, TEXHOJIOIHMH OeCTIpOBOHOM CBSI3U, pOOOTOTEXHUKA,
KBaHTOBbBIE TEXHOJIOTUH, CUCTEMBI PACIIPEAEIEHHOTO PEECTPA, TEXHOJIOTUU BUPTYaIbHON
Y JIOTIOJIHEHHOM PeajbHOCTEM.

OcHoBHas 1enb u3ydeHus ydueOHoro npeamera «MupopmaTtuka» Ha yriayOnéHHOM
YPOBHE CpeAHEero oOmero ooOpa3oBaHus — oOOecleueHHe JaJIbHEHIIEro pa3BUTHUS
UH(POPMAIIMOHHBIX KOMIIETEHIIUN 00yYaromerocs, ero roTOBHOCTH K KU3HU B YCIOBHSIX
pa3BHUBarOIIerocss MH(OPMAILMOHHOTO OOIIECTBa M BO3PACTAIOIIEH KOHKYPEHLUHU Ha
peiHKEe Tpyda. B cBsizu ¢ stum u3yuenue uHdopmaruku B 10—-11 kiaccax AOIKHO
00ecCIeynTh:

c(OPMHUPOBAHHOCTh  MHMPOBO33PEHHUS, OCHOBAHHOTO Ha IIOHUMAaHUM  POJIH
UHPOPMATUKH, UH(YOPMALIMOHHBIX U KOMMYHHMKAIIHOHHBIX TEXHOJOTHI B COBPEMEHHOM
o0I1IecTBE;

c(OpMHUPOBAHHOCTH OCHOB JIOTHYECKOT'0 M aJITOPUTMUYECKOTO MBIIICHUS;

c(OpMHUPOBAHHOCTh YMEHUI paznuyarh (PaKThl U OLIEHKH, CPAaBHUBATH OLICHOYHbBIE
BBIBO/IbI, BUJIETh UX CBSA3b C KPUTEPUSIMHU OLIEHUBAHMS U CBSI3b KPUTEPUEB C ONPEECIEHHON
CUCTEMOM LIEHHOCTEM, MPOBEPATh HA JJOCTOBEPHOCTh U 0000111aTh UH(OPMALINIO;

c(OpMHUPOBAHHOCTb MPECTABICHUIN O BIUSHUM MHPOPMALMOHHBIX TEXHOJIOTUHN Ha
KHU3Hb 4YeJlOBEKa B  OOLIECTBE, IIOHMMAHUE COLMAIBHOTO, 3KOHOMHUYECKOTO,
MOJIMTUYECKOTO, KYJIbTYPHOIO, IOPUAMYECKOr0, MPUPOAHOTO, SPrOHOMHUYECKOIO,
MEIULUHCKOTO U (PU3HOIOTHYECKOT0 KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTUH;

NPUHIATHE TPABOBBIX M ATHUYECKUX aCMEKTOB HH(OPMAIMOHHBIX TEXHOJOTHUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3JaHUE M MCIOJIb30BAaHUE
UH(POPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHNE UH(POPMAIINH;

CO37laHMe YCJOBMHM /i1 pa3BUTHS HABBIKOB Yy4eOHOH, NpPOEKTHOH, Hay4yHO-
UCCIICZIOBATEIbCKOM W TBOPYECKOW JIEATENBHOCTH, MOTHBALMKA OOyYalomuXxcs K
CaMOpa3BUTHIO.

B comepxanun yuebHOro mnpenmera «MHopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pazjena.

Paznen «llu¢gpoBasg rpaMOTHOCTB» TIOCBAIIEH  BOIPOCAM  yCTPOMCTBA
KOMIIBIOTEPOB U JAPYTUX DJIEMEHTOB IIM(PPOBOTO OKPYKEHUSI, BKIIOYAs KOMITBIOTEPHBIE
CETH, UCIOJBb30BAHUIO CPEJICTB OINEpPAlMOHHON cHCTeMbl, paboTe B cetu WHTepHeT u
UCTIOJIH30BAHHUIO HHTEPHET-CEPBUCOB, HH(OPMAITMOHHON O€301MaCHOCTH.

Paznen «TeopeTnueckue 0CHOBbI HH(POPMATUKH» BKITIOUACT B ceOsl TOHATUHHBIN
anmapar ~ MH(QOPMATHKH,  BOIPOCHI  KOAWUPOBAaHUS  WHGPOPMAIMH,  H3MEPEHUS
UHPOPMAIIMOHHOTO O00BEMA JAHHBIX, OCHOBBI aureOpbl JIOTUKA M KOMITBIOTEPHOTO
MOJIETIUPOBAHHS.

Pa3nen «AJroputMbl W NpPOrpaMMHPOBAaHMe) HANpAaBIEH Ha pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHUSI, Pa3padOTKy aJIrOPUTMOB U OLEHKY MX CII0)KHOCTH,



dbopMUpoBaHMEe HABBIKOB peaju3alldd MporpaMM Ha s3bIKaxX MPOrPaMMHUPOBAHMUS
BBICOKOT'O YPOBHS.

Paznen «AH(popMauMoOHHbIE TEXHOJOTHW» IOCBAIIEH BOMPOCAM MPUMEHEHHUS
WH(GOPMALIMOHHBIX TEXHOJIOTHM, pPEaJM30BAHHBIX B MPHUKJIAJAHBIX [POTPAMMHBIX
OpOAYKTaX W HWHTEPHET-CEpPBUCAX, B TOM UYHWCIE B 3aJayax aHaJIu3a JaHHBIX,
HCIIOJIb30BaHMIO 0a3 TaHHBIX U AJIEKTPOHHBIX TAOIUI AJIsl PEelIeHUs TPUKIIAAHbBIX 3a/1a4.

B npuBenénnoMm panee coaepkanuud yueOHoro mpeamera «MHbopmatukay
KYPCHUBOM BBIJICJIEHBl JOMOJIHUTEIbHBIE TEMBI, KOTOPbIE HE BXOJAT B 00SA3aTEIbHYIO
nporpaMMmy OOydYeHHUs, HO MOTYT OBITb MPENJIOKEHBI ISl W3Y4YEHHUS OTACIIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM 00YUYarOIINMCH.

YriyOonéHuuelii  ypoBeHb  M3y4eHHUS  WHOOPMATHKH  pEKOMEHIyeTcs s
TE€XHOJIOTUYECKOr0 MPpOQuIIs, OpUEHTUPOBAHHOTO HA UHKEHEPHYIO U MH()OPMALIMOHHYIO
cdepsl eATenbHOCTH. YTIyONEHHBIA YPOBEHb M3YUeHUS MHPOPMATUKU OOECreqyrBaeT:
MOJITOTOBKY OOYYalOIIMUXCS, OPHEHTHUPOBAHHBIX HA CHEIUAIBHOCTH B 00JIacTH
MH(OPMALIMOHHBIX TEXHOJOTUN U UHKEHEPHBbIE CIIEHNATbHOCTH, YYaCTHE B IPOEKTHON U
UCCIEA0BATENbCKOM AESATENbHOCTH, CBSI3AHHOM C COBPEMEHHBIMU HaIpPaBICHUSAMU
oTpaciv MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOATOTOBKY K Y4acCTHUIO B
oNMMITMaax v caade EAMHOro rocy1apCcTBEHHOTO SK3aMeHa 1o HHGOpMaTHKe.

[TocnenoBaTeNnbHOCTh M3YYECHHSI TEM B Ipejesiax OJHOTO Troja OOy4eHHs] MOXKET
ObITh HM3MEHEHa MO0 YCMOTPEHHUIO YYHTENs MHpU MOArOTOBKE pabouell mporpammbl U
MOYPOYHOTO MJIAHUPOBAHMUSL.

O61ee 4ncao 4acoB, pEeKOMEHAOBAHHBIX I U3y4eHUsI UHPOPMATUKHU — 272 yaca:
B 10 knacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B HeZIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Hudposast rpaMOTHOCTH

TpeOGoBaHusi TEXHUKH 0€30MAaCHOCTH M TUTHEHBI MPU paboTe C KOMIBIOTEPAMH U
JIPYTUMH KOMIIOHEHTaMU [IU(POBOTO OKPYKEHHUS.

[TpuHIMIBl PaOOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (PoH
Helimana. ABTOMaTHMYECKOE BBIIIOJIHEHUE MPOrpaMMmbl IponeccopoM. OmnepaTuBHas,
IIOCTOSIHHAsE W JOJroBpeMeHHas mnamMaTtb. OOMEH JaHHBIMH C IIOMOIIBIO IIHUH.
KoHntposneps! BHEHUX ycTpoicTB. [IpsiMoii qoctyn k mamsTu.

OCHOBHBIE TEHACHUMN PA3BUTHS KOMIBIOTEPHBIX TexHonorui. llapamnenpHbie
BbIUKCIICHUS. MHoromnpoueccopusie cucteMbl. CyrnepkomnbloTepbl. PacrnipenenéHnbie
BBIYHUCITUTENIbHBIE CUCTEMBI M 00paboTKa OONBIINX MaHHBIX. MoOWIbHBIE IUGPOBHIE
YCTpOMCTBA HM HUX POJb B  KOMMYHHKAIMAX. BCTpOeHHBIE  KOMIIBIOTEPHI.
MukpokoHTposuiepsl. Po60TH3MpOBaHHBIE TPOU3BOJICTBA.

[IporpammHOe oOecrieyeHuEe KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
OporpaMMHOTO oOecriedeHuss M UX HazHaueHue. OCOOEHHOCTH MPOrPaMMHOTO
obecriedyeHns MOOUIBHBIX yCTpoHcTB. [lapamnensHoe mporpammupoBanue. CucTeMHOE
nporpaMMmHoe obecrieyeHue. OnepanoHHble CUCTEMBI. Y THIIMTHI. J[paliBephl yCTpONCTB.
WucTannsauus u AeMHCTAIUISIUS IPOrPaMMHOTO o0ecrieueHusl.

@aitnoBele cuctembl. [lpuHUMIBI pa3MelieHUss U UMEHOBaHUS (ailioB B
nonroBpeMeHHo# mamsaTu. [llabnons! ais onrcanus rpymn (Haiios.

[IporpamMmmHoe oOecrieueHnue. JIMieH3UpOBaHUE MPOTPAMMHOTO OOecreyeHus |
uupoBbIx pecypcoB. [lpompuerapHoe u cBOOOAHOE MPOrpaMMHOE OOecreyeHue.
Kommepueckoe M HEKOMMEpUECKOe HCIOJIb30BAHUE IMPOTPAMMHOTO OOecHedeHus: u
nupoBbIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit @enepaiinu 3a HEMPABOMEPHOE UCTIOIB30BAHKUE MPOTPAMMHOTO 00eCTIeUeHUs
U 1M (POBBIX PECYypPCOB.

[IpuHUMIBI TOCTPOEHUSI M alMapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEHl.
Ceresble nnpotokoisl. Cers MHTEpHET. Anpecanus B cetu MHTepHeT. IIpoTokoibl cTeka
TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomplo Macok mnoacereil. CereBoe
agMuHUCTpupoBaHue. I[lomyueHne JaHHBIX O CETEBBIX HACTPOMKAaxX KOMIIBIOTEpA.
[IpoBepka Hamu4us CBSI3U € y310M ceTu. OnpeesieHre MapuIpyTa JIBH)KEHUS TAKETOB.

Bunsl nesrensroctu B cetrt Uutepuet. CepBuckl UuTepHeTa. ['eonndopmainontbie
cuctembl. ['eoJoKalMOHHBIE CEPBUCHI PEANTbHOIO BpPEMEHU (Hampumep, JOKaIus
MOOUITBLHBIX TENEPOHOB, OMPEICICHUE 3arpy>KCHHOCTH aBTOMArucTpayiell), MHTEPHET-
TOPTOBJIs, OPOHUPOBAHKUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE cepBUCHI M yciayru. ColManbHbIE CETH —
OopraHu3aiusi KOJUIEKTUBHOTO B3aUMOJEUCTBHUS M oOMeHa AaHHBbIMU. CeTeBOW JTHUKET:
npaBuja TOBEACHHA B KubOepmpoctpancTe. [IpobiieMa NOMIMHHOCTH MOTyYEeHHOU
uHpopmanuu. OTKPHITEIE 00pa30BATEIBHBIE PECYPCHI.

TexHOreHHble M HSKOHOMHUYECKHE YIpO3bl, CBA3aHHBIE C HCIIOJIb30BAHUEM
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONOrui. OO0mue mnpoOieMbl  3aIIUThHI
uHpopManuu U uHPOpMalMOHHONW Oe3zonacHocTu. CpeacTBa 3alIMThl MHPOpPMAIUU B



KOMIIbIOTEpAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX HH()OPMALMOHHBIX
cucremax. [IpaBoBoe obecneuenre nHPOPMAITMOHHON O€30M1aCHOCTH.

[TpenoTBpallieHre HECAHKIIMOHUPOBAHHOIO JOCTYIA K JTUYHON KOH(UIECHIUATbHON
UHpOpMalMY, XpaHSIIEHCcs Ha NEepCOHAIbHOM KOMIIbIOTEpE, MOOUIIBHBIX yCTPOUCTBAX.
BpenonocHoe nporpammHoe obecrieyeHue M crnocoObl 00pbObl ¢ HUM. AHTUBHUPYCHBIE
nporpammbl. OpraHusanus JIMYHOTO apxuBa HHpopManuu. PesepBHOe KomMpoBaHHE.
[TaponpHas 3ammTa apxusa.

[uppoBanue naHHbiX. CUMMETpUYHbIE U HecuMMeTpuuHble mHUGpbL. [udps
npoctoii 3amensl. [ludp Lezaps. [udp Bmwkenepa. Anroputm mudposanus RSA.

Teopernueckue 0oCHOBbI HHPOPMATHKH

WNudopmanus, nanusle 1 3HaHMs. IHQOpMaLHOHHbBIE TPOLECCHI B IPUPOJE, TEXHUKE
U 00ILECTBE.

HenpepbiBHBIE M JHUCKpETHblE BEIMYMHBI M curHainel. HeobxoaumocTts
JTUCKpeTU3aluu nHpOpMaIy, NpeAHa3sHaYeHHON Ul XpaHeHus, epeJjaud 1 00paboTKu
B LU(POBBIX CHUCTEMAX.

JIBonuHOE KonupoBaHue. PaBHOMEPHBIE U HEPABHOMEPHBIE KOABI. JleKoaupoBaHue
COOOIIEHUI, 3amMCaHHBIX C IIOMOILBIO HEPABHOMEPHBIX KoJOB. YcinoBue dano.
[TocTtpoeHre OJHO3HAYHO JEKOAUPYEMBIX KOJIOB C IIOMOILIBIO JepeBa. EnuHMIBI
U3MepeHus: KonuyecTBa HH(popManuu. AnpaBUTHBIA THOAXOA K OLEHKE KOJIWYEeCTBA
UH(pOpPMaLIUH.

Cucremsl curcnenus. PazBépHyTast 3aUCh 1ENbIX U JPOOHBIX YMCEN B O3ULUOHHOM
cucteme cuucienus. CBoicTBa MO3ULIMOHHON 3alKCH YHUCIIa: KOJIMYECTBO LU(P B 3aMUCH,
NPU3HAK JEIMMOCTH 4YKMCJIa HA OCHOBAaHHWE CHCTEMbBl CUUCIEHMs. AJTOpUTM NEpeBOJA
L[EJIOr0 4Yucia U3 P-MYHONW CUCTEMBI CUHCIEHHS B ACCATUYHYIO. AJITOPUTM IEpPEBOJA
KOHEYHOU P-myHON npoOu B jAecATHUYHYIO. AJNTOpPUTM IepeBoAa IEJIOr0 4YHucia W3
NECSITUIHOMN cucTeMbl cuncienus B P-uunyto. [lepeBon koHeuHO necsaTuaHon npodu B P-
W4yHyl0. J[Bom4Has, BOCBMEpPUYHAsl M LIECTHAAUATEPUYHAs CHCTEMbI CUHCIICHUS, CBS3b
MEXIy HUMH. ApUPMETHYECKHE OINepalrd B MO3UIMOHHBIX CHUCTEMax CUHCICHHUS.
TponuHass ypaBHOBEHIEHHAs CHUCTEMa CYMUCIECHHUA. J[BOMYHO-AECATHYHAs CHUCTEMA
CUYHCIICHHUS.

KoaupoBanue texcroB. Kogupoka ASCII. OnnobaiitHbie KonupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenue mHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOILICHH.

KoaupoBanue unzobpaxkenuit. OneHka uHdopmanmoHHOro o0béMa rpaduueckux
JAHHBIX MIPU 33JaHHBIX Pa3pelleHUU U NTyOuHEe KOJUpOBaHus LBeTa. L[BeToBbIE MOJEINH.
BekTopHoe komupoBanue. Popmarel rpapuueckux PaitnoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

Konupoanue 3Byka. Ouenka nH(popManmoHHOTo 00bEMa 3BYKOBBIX AAHHBIX MPH
3aIaHHBIX YaCTOTE TUCKPETU3ALNH U Pa3PSTHOCTU KOJUPOBAHUS.

Anrebpa noruku. [loHsTme BbIcKa3biBaHHs. BpIckas3piBaTenbHbIE  (POPMBI
(npenukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOmuubl UCTUHHOCTU. Jlormdyeckue BbIpaXKEHHUS.
Jlornueckue ToxaecTBa. J[0Ka3aTeNbCTBO JIOTMYECKUX TOXKIECTB C TMOMOIIBIO TaOIHIL
UCTUHHOCTHU. JIornueckue onepanuy U onepannuy HaJ MHOKECTBAMHU.

3aKkoHbl ~aureOppl JIOTMKUA. OKBHUBAJIEHTHbIE IpeoOpa3oBaHUs  JIOTMUECKHX
BBIpaKEHUH. JIornueckue ypaBHEHMs U CUCTEMbI YPaBHEHUM.



Jlornueckne QyHKUMU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUYECKHUX
(GYHKIMIA OT KOJIMYEeCTBa apryMeHTOB. [1oHbIe cucTeMbl JIOrHYecKuX (QyHKIUI.

Kanonuueckue Gpopmel Joruueckux BoipakeHuid. CoBepIIEHHbIE TU3BbIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpPMaJIbHble (DOPMBI, aJTOPUTMBI HX TOCTPOCHHMsI MO TaliuIe
UCTUHHOCTH.

Jlornyeckue snemMeHTBl B cocraBe  KoMmmbrotepa. Tpurrep.  Cymmarop.
MpHuoropa3psanueiii  cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHMX JJIEMEHTaxX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3aMHUCh JIOTHUECKOTO BBIPAXKEHMSI TIO JIOTUYECKON
CXeMe.

[IpencraBneHue HenbIX YUCEd B NaMATH KOMITbIoTepa. OrpaHnYeHHOCTh JUana3oHa
qycesl INpU OrPAaHUYEHUHM KOJIM4YecTBa pas3psnoB. llepenosiHeHue pa3psaHOM CETKH.
be33HakoBEIe M 3HAKOBBIC AAaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN HOMOJHUTEIHHBIA KOJ
OTPHLIATEIIBHBIX YHCEIL.

[ToGuTOBBIC TOTHYECKHE Onepaluu. Jlornaeckuid, apupMeTHIECKUN U ITUKINYSCKUI
casuru. [lludpoBanue ¢ moMoIp0 MOOUTOBOM oneparuu «uckiaouaroiiee NJIN».

[IpencraBneHue BEUIECTBEHHBIX YHMCEN B NTaMATH KOMIIBIOTEpA. 3Hadallas 4acTb U
NOpAOK yucna. Jluama3oH 3HauYeHUH BellecTBEHHbIX 4ucesl. [IpoOiembl XpaHeHHs
BELIECTBEHHBIX YUCEI, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA pa3psaoB. BeinonHeHne
olepanuii ¢ BeIeCTBEHHBIMU YHCIIaMU, HAKOIJICHUE OIINOOK P BHIYUCICHUSX.

AJITOPUTMBI M IPOrPaAMMHMPOBAHNE

OmnpeneneHue BO3MOXKHBIX —PE3yJbTaTOB PAa0OTHI MPOCTEHIINX  aJTOPUTMOB
YIPaBJIEHUS UCIIOJHUTEISIMU U BBIUHACIUTEIBHBIX aNrOpUTMOB. OmpeaeneHne HCXO0AHbIX
JAHHBIX, TIPU KOTOPBIX aJIrOPUTM MOXKET JaTh TpeOyeMblil pe3ybTarT.

Orarbl penieHus 3aa4 Ha KoMIbrotepe. THCTpyMeHTalbHbIE CPEACTBA: TPAHCIATOD,
OTNaAuuK, npodunupoBumK. KoMnunsauus u uHTepnperanus nporpamMMm. BupryanbHbie
MaII1HBbI.

WuTterpupoBanHas  cpena  pa3paboTku.  MeToabl  OTJIaAKd — IPOrpaMM.
Hcnonp3oBanue TpaccupoBOYHbIX Tabmul. OTiaa049HbIi BEIBO/. [loarosoe BbINOIHEHNE
nporpaMMmebl. Touku octanoBa. [IpocMOTp 3HaUEHUI TIEPEMEHHBIX.

SAzpik  mporpammupoBanust  (Python, Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIIEHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, Jornueckue. BerBnenus. CroxHble
ycnous. L{ukiel ¢ yenouem. L{ukisl o nepeMeHHON. B3anMo3amMeHs1eMOCTh pa3anyHbIX
BUJOB 1UKIOB. MHBapuanTt nukna. CocTaBlieHHE LHKIA C MCIOJIb30BAaHUEM 3apaHee
ONpeIeIEHHOIO NHBapUaHTAa IIUKJIA.

JlokymeHTHpoBaHue nporpamm. HMcnosb3oBaHue xoMMmeHTtapueB. Iloaroroska
ONMCaHUs MPOTPAMMbI U MHCTPYKLIHHU JIJIS1 IOJI30BATEIIS.

AnroputMbl 00pabOTKM HATypalbHBIX YHCEN, 3alMCAaHHBIX B TO3UI[MOHHBIX
CHUCTEMax CYMCICHHs: pa30MeHue 3alKicH 4YHcia Ha OTAETbHBbIC HHU(PBI, HAXOXKICHHE
CYMMBI U MIPOU3BeIeHUs U(]p, HAX0XKIEHNE MAKCUMaJIbHON (MUHUMAaJIbHOM) LU (pHI.

Haxoxnenue Bcex MpoCThIX YUCEIN B 3aJaHHOM nuarnasoHe. [Ipencrasienue uncna B
BUJIE HAOOpa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BEICHUS B CTEIICHD.

OO6paboTka HaHHBIX, XpaHsAmmxcs B (aiimax. TexcToBble W IABOWYHBIC (HANIIbI.
daiinoBrie nepeMeHHbIe ((aitnoBeie ykazatenn). Urenue u3 Qaiina. 3anucs B (aiii.

Pazbuenue 3amaum Ha nojnzagauu. [logmporpammsbl (mpoueaypsl M (YHKLIMH).
Pexypcus. PexypcuBHble 00beKTHI ((ppakrassl). PekypcuBHbIE Tponeaypsl U (QyHKIUH.
Hcnonp30Banue cTeKa Il OPraHU3alii PEKYPCUBHBIX BBI30BOB.



Hcnonb3oBaHnue  cTaHJAapTHOM  OMOMMOTEKM  SI3bIKA  MPOTPaAaMMHUPOBAHUA.
[TonkmtoueHne OWMONMOTEK MOAIPOrpaMM CTOPOHHUX IMpou3BoauTeneil. MoaynbHbIN
IPUHIIMII IOCTPOEHUS TPOIPAMM.

Uucnennple MeToAbl. TouHOE U TPUOMIKEHHOE pelieHus 3aaadu. UucleHHbIe
METOJIbl PEIICHHUsS YypaBHEHWM: MeToja mepedopa, METOJ IOJOBHHHOIO JEJEHUS.
[TpubnmxEHHOE BHIYUCIICHNUE IJTUH KPUBBIX. Briuucnenue miomaaeit puryp ¢ moMombo
YHCIEHHBIX METOAOB (METOJ MPsIMOYTOJBHUKOB, MeTo Tpaneuwuii). [Touck makcumyma
(MMHMMYMa) QYHKIMU OJTHOM MEpEeMEHHOI METOJOM MTOJIOBUHHOTO JEJICHUS.

O6paboTtka CUMBOJIBHBIX  JIaHHBIX. BceTpoennbie byHKIMKM ~ g3BIKa
MporpaMMUpOBaHusl JJiE OOpabOTKM CHUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBAa MOSBJICHHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKHM Ha CJIOBa MO MPOOETbHBIM CUMBOJIaM, IMOUCK MOJACTPOKHA BHYTPU JTAHHOM CTPOKH,
3aMeHa HalJIEHHOM MOJCTPOKH HA JIPYTYIO CTPOKY. I'eHepalius Bcex ClIOB B HEKOTOPOM
andaBuTe, yAOBIETBOPSIONIMX 3aJaHHBIM orpaHuueHusiM. [IpeoOpasoBanue umncia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOCNEOBATENBHOCTH  4YuceNl.  Bprumcinenue  0000IIEHHBIX
XapaKTEepUCTUK D3JIEMEHTOB MAacCHMBa WJIM YHMCIOBOM MOCIEA0BATEIBHOCTU (CYMMBI,
MPOU3BEACHUS, CpPEIHEro apu(pMeTHueckoro, MHHHUMAIBHOTO ¥ MaKCHMAaJbHOTO
AJIEMEHTOB, KOJUYECTBAa 3JEMEHTOB, YJOBJIETBOPSIOUIMX 33aJaHHOMY YCJIOBHIO).
JIMHEeHBIN MONCK 3aJaHHOTO 3HAUEHUS B MACCHBE.

CoptupoBka onHOMEpHOro MaccuBa. IIpocTble MeTOABl COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBKamu). CopTHpoBKa ciusHueM. bwicTpas
coptupoBka MaccuBa (amroputm QuickSort). J[BOoMuyHBI TOHMCK B OTCOPTUPOBAHHOM
MaccHBe.

JIBymMepHbIe MacCUBBI (MAaTpPUIbl). AATOpUTMBbI 00PAaOOTKHU JIBYyMEPHBIX MAcCCHUBOB:
3aIl0JIHEHHE ABYMEPHOTO YMCIOBOI'O MAacCHBa I10 3aJaHHBIM IIPABUJIAM, ITOMCK 3JIEMEHTA
B JIBYMEPHOM MAaCCHUBE, BBIYUCICHME MakcuMyMma (MUHUMYMa) U CYMMBbI 3JIEMEHTOB
JIByMEPHOI'O MacCcHBa, MNEPEeCcTaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOTO MAacCHBA.

NudopmanmoHHbIe TEXHOJIOTHH

TexkcroBeiii  mporieccop. PemaktupoBanue u  QopmartupoBanue. IIpoBepka
opdorpaduu u rpammaruku. CpeJcTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue cruneid. CTpyKTypuUpOBaHHBIE TEKCTOBbIE JOKYMEHThl. CHOCKH,
ornasnenue. KomiektuBHas pabota ¢ mokymMeHTaMu. HCTpYMEHTHI peleH3upOBaHUS B
TEKCTOBBIX Mpoleccopax. Obnaynsie cepBuckl. [enosas nepenucka. Pedepart. IlpaBuna
IUTHUPOBAHUSA MCTOYHUKOB M odopmiieHus: Oubnmorpaduueckux ccpiiok. Odopmienne
CIUCKA JIUTEepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM TekcTa. TexHuyeckue
cpenctBa  BBoja  Tekcta.  Crenuanu3upoBaHHBIE — CPEACTBA  PENAKTUPOBAHUS
MaTEMaTH4YECKUX TEKCTOB.

Anamu3 naHHbiX. OCHOBHBIE 33Jlaud aHalM3a JaHHBIX: T[POTHO3UWPOBAHHE,
KjIaccuukamnms, KiacTepusanus, aHauu3 OTKIOHeHHH. [locmenoBaTenbHOCTh perIeHus
3a/lay aHaIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA M OIIEHKA KaueCTBa JIaHHBIX,
BBIOOp W/WJIM TOCTPOCHHE MOENH, MpeoOpa3oBaHUE NAaHHBIX, BU3yallM3alus TaHHBIX,
MHTEpIpeTanus pe3yabraroB. IIporpamMmHble cpeacTBa M HHTEPHET-CEPBUCHI IS
00paboOTKM W TMpeAcCTaBlIeHUs MAaHHbIX. bonbiime nanHele. MammHHOe oO0yuyeHue.
NHTeuekTyanpbHblid aHAIN3 JaHHBIX.



AHanu3 JaHHBIX C TOMOUIbIO ANEKTPOHHBIX Ta0IMLl. BpIunCiIeHne CyMMBl, CpeIHEro
apu(pMeTHUeCcKOoro, HauOOIbIIEro (HaMMEHbBIIEr0) 3HaueHUs Iuamna3oHa. Beluucienue
K03 (ULIMEHTa KOPPEJSILIUY JBYX PsI10B JaHHBIX. [locTpoeHue cTon09aThIX, TMHEHYAThIX
U KpyroBeix aumarpamM. lloctpoenue rpaduxo ¢ynkuuit. IlogOop nuHUM TpeHxa,
pEIIeHNE 3a/1a4 IPOTHO3UPOBAHUS.

UYucneHHoe pelieHrne ypaBHEHHH ¢ moMoIbio noadopa napamerpa. OnruMusanus
KaKk T[IOMCK HaWJyyllero peleHus B 3aJaHHbIX YycioBusax. lLleneBas ¢yHkums,
orpanuueHus. JIokanpHble 1 T1100adbHBII MUHUMYMBI LIesieBoM (pyHKIMH. Perenue 3anay
ONTUMU3ALUH C TOMOUIBIO SJIEKTPOHHBIX TAOJIHUII.

11 KIIACC

Teopernueckue 0oCHOBbI HHPOPMATHKH

Teopernyeckue MoX0AbI K OLIEHKE KOJIMUECTBa HHPOpMALUU. 3aKOH aITUTUBHOCTH
uHpopmanuu. Popmyna Xaptiu. Uadopmanus u BepositHocTs. Popmyina lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. AnropuTmbl CKaTus JaHHBIX C MOTEPSIMU. Y MEHbIIEHUE ITyOMHBI KOAMPOBAHUS
uBeta. OCHOBHBIE ujen anroputMoB cxkatusi JPEG, MP3.

CkopocTh  mepemaud  JaHHBIX.  3aBUCHUMOCTb ~ BpPEMEHM  IEpeladud  OT
UH(OPMALIMOHHOTO 00BEMA JAaHHBIX M XapaKTEPUCTHK KaHala CBs3u. [IpuumHbI
BO3HUKHOBEHMS OLIMOOK MpH nepenade faHHbIX. Koibl, mo3Bossiomuye 0OHapyKuBaTh U
UCIPABJIATh OIMOKM, BO3HUKAIOUIME IpH Iepefade AaHHbIX. PaccrosHune XsMMUHTA.
Koauposanue ¢ mosroperuem 6utoB. Koabr XommuHra.

Cucrembl. KoMmmnoHeHTsl cucteMbl M MX B3aumojeicTBue. CucteMHbIl >QQexT.
VYrpasnenue kak UHPOpMaIMOHHBIN TIporiecc. OOpaTHast CBA3b.

Mopenn u Moxenuposanue. llens MoxpenupoBanus. CoOOTBETCTBHE MOAEIU
MOJIETUpYEMOMY OOBEKTYy WM TMpoleccy, Leau MoaenupoBanus. Ddopmanuzanus
NPUKJIAJHBIX 3a/1a4.

[IpencraBnenue pe3yiabTaTOB MOJAEIUPOBAHMS B BHJE, YJOOHOM JIJIsi BOCIIPUSATHUSA
yenoBekoM. [ 'padudeckoe npeacTaBieHne JaHHBIX (CXEMBbI, TaOIHIIbI, TPAdUKH).

I'pads1. OcHoBHBIE MOHATHS. Buasl rpado. Onucanue rpados ¢ MOMOIIBI0 MATPHIL
CMEXXHOCTH, BECOBBIX MATPHI], CIIUCKOB CMEXHOCTU. PerieHne alropuTMUYecKux 3aaad,
CBSI3aHHBIX C aHATU30M rpadoB (MOCTPOCHHE ONTHMAIBHOTO IMYTH MEXAY BEpIIMHAMU
rpada, ompeneleHHe  KOJIMYECTBA  Pa3IUYHBIX  MyTeHd  MeXAy  BeplIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOTO Tpada).

HepeBbsi. bunapnoe nepeBo. [epeBpsi moucka. CnocoObl o00xona jgepesa.
[IpencraBnenue apu@mMeTHUECKUX BBIpAXXEHUI B BUE AepeBa. JIMCKpPETHbIE UTPHI IBYX
UTPOKOB ¢ mosHOM nHpopmarmeil. [loctpoenue nepesa nepebopa BapHaHTOB, OMHCAHNE
CTpaTerud WUrpbl B TaOJMYHOM QopMe. BBIMrphIIHBIE W MNPOUTPHIIIHBIE MO3ULIUU.
Bolurpsliisbie cTpaTerum.

CpencrBa HMCKYCCTBEHHOTO HMHTeUIeKTa. CepBHCHI MAIMHHOTO IIEPEBOAA U
pacro3HaBaHusl ycTHOW peun. KorautuBHble cepBuchl. WaeHTHQUKAIMS M TIOUCK
n300paxkenuii, pacmnosznaBanue nun. CamooOywarommecsi cucteMbl. MckyccTBeHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX uUrpax. lcnoinb30BaHMEe METONOB HCKYCCTBEHHOI'O
UHTEIJIEKTa B oOOydarommx cucreMax. lcnonb30BaHME METOJOB HCKYCCTBEHHOTO



UHTEJUIeKTa B pobororexHuke. VHrepHer Bemeid. IlepcrexkTtuBbl  pa3BUTHA
KOMIIBIOTEPHBIX MHTEILIEKTyaJIbHBIX cucTeM. HelipoHHBIE ceTn.

AJITOPUTMBI M IPOrPAMMHMPOBAHNE

@opmanu3anus NOHATHS anroputma. MammHa ThelOpHUHra Kak YHHBEpCaJlbHas
Mozeib BerauciaeHui. Tesuc Yépua—Trropunra.

OreHKa CII0)KHOCTH BhIYMCIEHUH. BpeMs paboThl 1 00bEM HCIIOIB3yEeMON MaMSTH,
UX 3aBUCUMOCTH OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHUAIBHOW CIIOKHOCTH. [lepeOopHble aaropuTMBl.
[TprMepsbl pa3IMYHBIX aITOPUTMOB PEIICHUs OJHOM 3a7a4i, KOTOPbIE UMEIOT PA3IHUHYIO
CJIOHOCTb.

[Torck MpoCTHIX YHMCEN B 33JaHHOM JIMAINIa30HE C MOMOILIBI0 AITOPUTMA «PELIETO
Opatochenay.

MHoropa3psiiHbIe TeIbIe YnCTa, 3a1a4d JIIMHHON apu(PMETHKH.

CrnoBapu (acconaTvBHbIE MacCHBBI, OTOOpaxkeHus ). Xa3m-Tadnuubl. [loctpoenue
an(aBUTHO-YAaCTOTHOTO CJIOBAps JJIsl 33JaHHOTO TEKCTAa.

Crexkun. AHanM3 TNPaBWIBHOCTH  CKOOOYHOTO  BBIpaKeHUs.  Bolumcienue
apu(PMETHUECKOTO BbIPAXKEHHUSI, 3alIICAHHOTO B MOCTPUKCHON PopMe.

Ouepenu. Mcnons3oBaHne ouepenn Juisl BPpEMEHHOIO XpaHEHUs JaHHbBIX.

Anroputmbel  Ha rpadax. [locTpoeHne MHMHHUMANBHOTO OCTOBHOIO JepeBa
B3BEIICHHOI'O CBSI3HOTO HEOPUEHTHUPOBaHHOTO rpada. KoamdecTBo pa3znuyHbIX IyTel
MEX]ly BEpIIMHAMHU OPHUEHTUPOBAHHOTO AIUKINYECKOro rpada. Anroputm JIeikcTpsl.

HepeBps. Peanusanus nepeBa ¢ INOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOoMuHBIE
(Ounapusie) nepeBbs. [locTpoeHue aepeBa it 3aJaHHOTO apU(PMETHYECKOTO BBIPAKESHHUS.
PekypcuBHbie anroput™Mbl o0xoa aepesa. Mcnonb3oBanue creka u ouepeau i 00xoaa
Jiepesa.

JluHamuueckoe NporpaMMHUpOBAaHUE KaK METOJ PELIEHUS 3a7ad C COXPaHEHUEM
IPOMEXYTOUHBIX PE3yIbTATOB. 3aJauyM, pellaeMble C TOMOIIbI JUHAMUYECKOTO
OPOTPaMMHPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (DYHKLIUN, MOACYET KOJIMYECTBA
BapUaHTOB, 33/1a4M ONTUMHU3ALINH.

[TonsiTre 00 00BEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpoBaHun. OOBEKTHI U KIIACCHI.
CpoiictBa u MeToabl 00bEeKTOB. OOBEKTHO-OPHEHTUPOBAHHBIM aHamu3. PaszpaboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO TMoaXoja. MHkancynsuus,
HACJIeIOBAaHUE, MTOTUMOP(HU3M.

Cpenbl  ObicTpolt  pa3paboTrku  mporpamM. [lpoexktupoBanue uHTepdeiica
noJsip3oBarens. lcnonb30BaHME TOTOBBIX YIPABISIEMBIX 3JEMEHTOB Il MOCTPOEHUS
uHTepdeiica.

00630p sA3bIKOB NporpamMmmupoBanusd. [IoHsATHE 0 MapagurMax MporpaMMHUpPOBaHUS.

HNHpopMannoHHbIe TEXHOJIOIHH

Otamnbl KOMMNBIOTEPHO-MAaTEMAaTHYECKOTO MOJICIMPOBAHUSA: TMOCTAHOBKA 3aJayH,
pa3paboTKa MOJAENH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBI SKCIIEPHUMEHT, aHalu3
PE3yNbTATOB MOAEIUPOBAHMSL.

JluckpeTuzanus npyu MaTeEMaTHYECKOM MOJIETMPOBAHUN HENPEPBIBHBIX MPOLIECCOB.
MopenupoBanue nBrxeHusi. MojaenupoBaHue OMOJIOrHYeCKUX cucTeM. MaremaTruieckue
MOJIEIIU B JKOHOMHUKE. BBIUNCIUTENBHBIE SKCIIEPUMEHTBI C MOACIISIMH.



OO6paboTka pe3yJabTaTOB dKCHepUMeHTa. MeTo/l HauMeHbIINX KBaapaToB. OleHKa
YHCIIOBBIX TapaMeTpOB MOJECIHUPYEMBIX OOBEKTOB M IpolieccoB. BoccranoBieHue
3aBUCHUMOCTEH 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbIE MOJIenu. Metoasl MonTe-Kapiio. UMuTanimoHHOE MOIEIMPOBAaHHE.
CucreMbl MaccoBOro 00CTYyKUBAHHUS.

Tabmunblie (pensuuoHHbIe) 6a3bl JaHHBIX. Ta0auIa — NpecTaBIeHUe CBEICHHN 00
OHOTUMHBIX 00bekTax. [lorne, 3anuck. Kirou tabnuibl. PaboTa ¢ roToBOIM 623011 TaHHBIX.
3anonHeHue 0a3pl naHHbIX. [louck, copTHpoBKa M (QUIbTpaLUs NAaHHBIX. 3alIpOChl Ha
BBIOOPKY JIaHHBIX. 3aMpPOCHI ¢ TapaMeTpaMu. BeruucisieMble 1MoJist B 3a1pocax.

MHuorortabanunbie 6a3bl JaHHBIX. THUIIBI CBA3EH MEX Ty TaOnuIaMu. BHemHui Kitoy.
[{enocTHOCTH 0a3bl JAHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

WNuTteprer-npunoxenns. [lonatne o cepBepHOM M KIMEHTCKOM 4YacTAX CcailTa.
TexHONOrus «KJIUEHT — CEPBEP», €€ NOCTOMHCTBA U HeaocTaTku. OcHOBHI si3bika HTML n
kackaaubix Tabmui ctwiei (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHuLE.

Pasmemenue BeO-caiiToB. Ycayra XocTuHra. 3arpyska (aiaoB Ha CaidT.

BBon wu300paxeHul C MCHOJIB30BAHUEM PA3IUYHBIX LHUPPOBBIX YCTPONCTB
(m1dpoBbIX (¢doToaNmapaToB M MHKPOCKOIIOB, BHUACOKaMep, CKaHEPOB U JPYTUX
ycTpoiictB). I'paduueckmii pemaktop. Paspemenme. Kanpupomanue. VcmpaBieHue
nepcrnekTuBbl. ['mcrorpamMmma. Koppekuust ypoBHeid, koppekuus 1eta. O0eciBeunBaHue
[[BETHBIX U300pakeHui. Petyms. Pabota ¢ o6mactamu. OuibTpsl.

MHorocnoitaele  u3o0paxkeHus. TekctoBele ciou. Macka cnos. Kananibl
CoxpaHeHue BbIIeIeHHOW obmactu. IloaroTroBka WILIIOCTpanvii Ui BeO-CalTOB.
AHUMUpOBaHHbIE U300PAKEHNUS.

Bektopnas  rpaduka. IlpumutuBbl.  3MeHeHue  mopsaka — 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. [pynmmpoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. Bekropusanus pacTpoBbix H300pakeHHI.

[IpuHUMIIBI TIOCTPOCHMS U PEAAKTUPOBAHUA TPEXMEpHBIX Mojenel. CeTouHble
Mozenu. Marepuansl. MonennpoBaHne HCTOYHUKOB OocBeleHns. Kamepsl. AqauTUBHbBIE
texHosioruu (3D-npuntepsl). [loHATHE O BUPTyadbHOM pEaJbHOCTH M JONOJHEHHOU
PEaIbHOCTH.



[INIAHHPYEMBIE PE3VJIBTATDI OCBOEHUHA ITPOT'PAMMUBI I10
MH®OPMATUKE (YIJIVBJIIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O
OBILETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3ULIMEH JUYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OpPUEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, paCIIUPEHNE KU3ZHEHHOTO ONbITa U
OTIBITA JIESATENHHOCTH B MIPOLIECCE pean3allii CPEeICTBAMH yUeOHOTO ITpeIMeTa OCHOBHBIX
HaIpPABJIECHUN BOCIIUTATENBHON AEATEIIBHOCTH.

B pe3ynbrare nzydenns nHGOPMATUKU HA YPOBHE CPEIHETO OOLIET0 00pa30BaHUs y
oOyuaromierocst OyayT chOpMUPOBaHBI CIEAYIONTUE JINYHOCTHBIE PE3YIIbTaThI:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M 00SI3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOMOPSIKA, COOJIIOJICHHE OCHOBOIOJATaoNIMX HOPM HH()OPMAIMOHHOTO TpaBa M
UH(OPMAIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTH MPOTUBOCTOATD HJICOJIOTHH IKCTPEMHU3Ma, HallMOHAIIN3Ma, KCeHOhoOuH,
JTUCKPUMHUHAIIUY TI0 COIMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM B
BUPTYaJIbHOM NPOCTPAHCTBE;

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIIEHHWE K HMCTOPUYECKOMY HACIENUI0, NOCTHxeHusM Poccun B
HayKe, UICKYCCTBE, TEXHOJOTHIX, TOHUMaHNE 3HauYeHUs HH()OPMATHUKHU KaK HAyKU B )KU3HU
COBPEMEHHOTI'0 00IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM YHKCJIE€ B CETH
WNHtepHeT;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA;

CITOCOOHOCTh BOCTIIPUHHMMATh pPa3U4YHbIE BHUILI KCKYCCTBa, B TOM YHUCJE
OCHOBAaHHOTO Ha MCTOJIb30BaHUN WH(OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH 3J0POBOTO U 0Oe30macHOTO 00pas3a KWU3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3J0pOBbIO, B TOM uHucle 3a CYET coOoeHHs TpeOOBaHMI
0e30macHOM JKCIUTyaTallud CPEACTB WH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

6) TPy10BOr0 BOCIIUTAHUSA:

FOTOBHOCTh K aKTHUBHOW JEATEIBHOCTH TEXHOJOTHYECKOW W  COLUAIBHOMN
HAIPaBJIEHHOCTH, CHOCOOHOCTh HMHUIMHUPOBATh, IUIAHUPOBATH M CaMOCTOSTEIBHO
BBIIIOJIHSTH TaKyIO JI€ATEIIbHOCTD;

uHTepec K cdepaM OpoPEecCHOHANBHON  NIEATENbHOCTHU, CBSI3aHHBIM  C
UH(OPMATUKOW,  TPOrpaMMHpOBAaHMEM U MHPOPMALMOHHBIMH  TEXHOJOTHUSMU,



OCHOBaHHBIMH Ha JOCTIKCHHSX HAaykKu HWHOOPMATUKH H HAYYHO-TEXHHUYECKOTO
mporpecca, yYMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun u
pEeann30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKCHUH
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA

OCO3HAHHUE TI00ATBLHOTO XapaKTepa IKOJIOTHYECKHUX MPOOJIeM U IMyTel UX PeIICHHS,
B TOM UYHCIE€ C Y4YE€TOM BO3MOXKHOCTEH HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

8) HEeHHOCTH HAYYHOI'0 O3HAHUS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKH, JOCTIDKCHHSIM HayYHO-TEXHMUYECKOTO Iporpecca W OOIIECTBEHHOU
MPaKTUKH, 32 CUET MOHUMAHHUS POJU MHPOPMAIIMOHHBIX PECYpPCOB, MHPOPMAIIMOHHBIX
MIPOIIECCOB U MHGOPMAITMOHHBIX TEXHOJIOTHH B YCIOBUAX HUGPOBOM TpaHChHOpMaIun
MHOTHX cep KU3HU COBPEMEHHOTO 00IIIECTBA;

OCO3HAHUE IIEHHOCTH HAy4YyHOM JI€SITEIbHOCTH, TOTOBHOCTHb OCYIIECTBIISATH
MIPOCKTHYIO U UCCIEI0BATEIBCKYIO IESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

B mnporecce H0CTHMX)EHHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPAMMBI T10
nHpopMaTHke Yy OOYyYalOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HWHTEJUICKT,
npeanoararomui copMUpOBaHHOCTb:

CaMOpETYJIMPOBaHUsI,  BKJIIOYAIOIIETO  CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEACHHUE, CIIOCOOHOCTh aaNTHUPOBATHCS K SMOIMOHATBHBIM
U3MEHEHUSM H MPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JJOCTHXKCHHIO TSI U YCTIEXY,
ONTUMU3M, HTHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEI;

SMIATHUM, BKJIIOYAIONMIEH CIIOCOOHOCThL NOHHMMATh SMOIMOHAILHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TMPU OCYIIECTBICHUH KOMMYHHMKAIIMHM, CIOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHUIO;

COITMATIPHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTh BBICTPaMBaTh OTHOIIEHUS C
JPYTUMU JIFOJIBMH, 3a00THTHCS, TIPOSBIISITE HHTEPEC M pa3periaTh KOHQIUKTHL.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3yueHust ”HOOPMATHKH Ha YPOBHE CPETHETO 00IIETO 00pa3oBaHUs y
oOyuaromierocst 0yayT choOpMHUpPOBaHBl METANpEIMETHBIE PE3yIbTaThl, OTPAKEHHBIC B
YHHUBEPCAIBHBIX YUYEOHBIX JEHCTBHAX, a MMEHHO — MO3HABATEIbHBbIC YHHUBEPCAIHHBIC
y4eOHble  JICHCTBUS, KOMMYHHKATHBHBIE YHUBEpCAJIbHBIC yUYeOHBIC JIEHCTBUS,
peryJIsiTUBHBIC YHUBEPCAIbHBIEC yUeOHbIC IEHCTBUS, COBMECTHAS JACSITEIbHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCATIbHBIE Y4eOHbIe [1eiiCTBUSA
1) 6a30Bble JJOTHYeCKHeE AeliCTBUSA:
CaMOCTOSTEIHHO (POPMYITHPOBATH U AKTYAITU3UPOBATH MIPOOJIEMY, paCCMaTPUBATH €€
BCECTOPOHHE;
yCTaHABJIMBaTh CYIIECTBEHHBIH TIPU3HAK WM OCHOBAaHUS JJisi CpaBHEHHS,
KJaccupuKanuu u 0000IIeHNUS;
OTIPENIETISATD 1SN IeSITEIBbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH UX JTOCTHIKEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMAaTPUBAEMBIX SIBIICHUSX;
pa3pabarbiBaTh IIJIaH pelIeHUs MNpoOJeMbl C YYETOM aHalu3a HMMEIOIINXCA
MaTepUAJIbHBIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OIEHUBATh COOTBETCTBUE pPE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JI€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH PabOTy B YCIOBHUSIX pEalbHOT0, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUN KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTeIbCKHE IeCTBUSA:

BJIa/ICTh HABbIKAMU Y4€OHO-UCCIIENOBATENbCKOM M NPOEKTHOM JEATEIbHOCTH,
HaBbIKaMU pa3pelieHus mpodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHHUsS MNPAKTHUECKHX 3aJad, MPUMEHEHHUIO Pa3IU4HbIX METOJI0B
MO3HAHUS;

OCYIIECTBIISITh PA3JIMYHBIC BUJIBI ACSITEIILHOCTH 10 MOJIYYSHUIO HOBOTO 3HAHUS, €TI0
MHTEpIIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHbIX YUE€OHBIX CUTyalUsX, B
TOM YHCJIE MPU CO3AAHUH YYEOHBIX U COIIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAy4YHbI TUI MBIIUIEHUS, BIIAJIETh HAYYHOM TEPMHUHOJIOTHEH,
KITFOUEBBIMH MOHSATUSMU U METOJIAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]]Ja4H B 00pa30BaTEIHHON EATETHbHOCTH
Y )KM3HEHHBIX CUTYalUsX;

BBISBJIATh IPUYMHHO-CJIEACTBEHHBIE CBS3M U aKTyaJIM3UPOBATh 33]1a4y, BbIJIBUIaTh
TUNoTe3y €€ peleHusi, HaXOAUTh apIrYMEHThI JJIsl JOKa3aTeNbCTBA CBOUX YTBEPKACHMI,
3aJ1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATH TOJYUYEHHBIE B XOJ€ PEIICHMs 3a/layd pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITH LieJIEHAIIPaBICHHBIN MTOUCK MEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B IPO(eCCUOHANIBHYIO CPENY;

YMETh [EPEHOCUTh 3HAHUS B TO3HABATEIIbHYI0O W TNPAKTHYECKYIO 00JacTu
AKU3HEEATENBHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE UJICH, MpEJIaraTh OpUrMHAIbHbBIE MTOIXO0/IbI M PEIICHUs, CTABUTh
npoOJIeMBI U 33/1a4H, JOMTYCKAIOIINE ATbTePHATUBHBIEC PEILICHUS.

3) pabora ¢ uH(popManmei:

BJAJIeTh HABBIKAMH TOJY4YCHHs] HH(POpPMAIMM M3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIIECTBIISATh MOWCK, aHAlW3, CHUCTEMATHU3alMI0 M HHTEPIpETALHIO
MH(GOpPMAaLIUU Pa3INYHbIX BUIOB U (OPM MPEICTaBICHUS;

CO3/1aBaTh TEKCTHl B Pa3IMUYHBIX (popMaTax ¢ y4y€TOM HazHa4eHHUS MH(OPMAIUU H
LEJIEBOW ayIUTOPHUH, BHIOMpas ONTUMANIbHYIO (POpMY MpeACTaBICHUS U BU3YyaIU3allnu;

OLIGHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBHUE
MPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;

UCTIOJB30BaTh CPEeICTBA MH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHA B
peleHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIllMOHHBIX 33/1a4 C COOII0ACHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKHM OE30MacHOCTH, TUTHEHBI, PeCcypcocOepeKeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 06€3011acHOCTH;



BJIAACTb HAaBbIKAMH PACIIO3HABAHHA W 3alllUTHI I/IH(i)OpMaHI/II/I, HH(i)OpMaHHOHHOﬁ
0e30IaCHOCTH JIMYHOCTH.

KoMMyHuKaTHUBHBIE YHHBepcaibHbIe y4eOHbIe JeliCTBUSA

1) oOmenme:

OCYIIIECTBIIATH KOMMYHHUKAITUU BO BCeX cepax >KU3HU;

pacrno3HaBaTh HeBepOaIbHbIE CPECTBA OOIIEHUS], IOHUMATh 3HAYEHUE COLIMATBHBIX
3HAKOB, PACcO3HABATh MPEANOCHUIKH KOH(PIUKTHBIX CUTYAIlUi U CMITYaTh KOH(IMKTHI;

BIIAJIETh PA3TMYHBIMU CIIOCOOAMU OOIIIECHUS U B3AUMOJICUCTBUS, ApTyMEHTUPOBAHHO
BECTH JIUAJIOT, YMETh CMSTYaTh KOH(QJIMKTHBIE CUTYyaIUH;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB.

2) coBMecCTHas AesITeJIbHOCTh:

MMOHUMATh U MCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHINBHUAYaJIbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX JEHCTBHH C yIETOM OOITUX HHTEPECOB
1 BO3MOXHOCTEH Ka)KJIOT0 YICeHA KOJUICKTHBA;

MPUHUMATD 1IeJTH COBMECTHOM JCATEIHLHOCTH, OPTaHNU30BBIBATh U KOOPAMHUPOBATH
JEHCTBHS TI0 UX JOCTH)KCHHIO: COCTABIIATH IJIaH JEHCTBHM, paclpeAesTh POJIH C YUETOM
MHEHHMM Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJOTO YYaCTHHKA KOMaHIbI B OOIIHI
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IPOEKThI, OIEHUBATh WJAEHM C T[O3WIMH  HOBHU3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKOM 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMUHBIX CUTYyaIlUsX,
MPOSIBJISATH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUSA

1) camoopranmuszanus:

CaMOCTOSITENIBHO ~ OCYILECTBIIATh  ITO3HABATEIBHYIO  JIESTEIBHOCTD, BBIABIATH
npoOJeMbl, CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbLHOMN
NESATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEILHO COCTAaBJIATh IUIAH pPELIEHUs MpoOJeMbl ¢ YYETOM HMMEIOIIMXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOUTEHUH;

JTaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacHIMpsATh paMKK y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIINOUYTECHUN;

JienaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO HIUPOKON SPYIUIIMU B Pa3HbIX
o0JacTsAX 3HaHUH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISM;



BJIa/IETh HAaBBIKAMHU I[103HABATEIHHOW peQIIeKCMM KaK OCO3HAHHS COBEPIIAEMBIX
NEHUCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3YyJbTATOB M OCHOBAaHUH, HCIOJIb30BATh
npuEMBI peIeKCHH SISl OLICHKU CUTYalluH, BBIOOpA BEPHOT'O PEILICHNUS;

OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIIM3€ PE3yJIbTAaTOB JACSATEILHOCTH.

3) npuHATHS ce0sl M IPYrux:

NPUHUMATDH ce0sl, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIHHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIHOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUU JPYTOTO YEJIOBEKA.

IHPEJMETHBIE PE3YJIBTATDBI

B mpomuecce m3ydeHus Kypca MHPOPMATHKH YTIyOn€HHOTO ypoBHs 6 10 Knacce
o0yJarommMucs OyIyT JOCTUTHYTHI CIEAYIONINE MTPEIMETHBIE Pe3yIbTaTHI:

BJIaJICHUE TIPE/ICTABICHISIMUA O POJIM MH(POPMALIUH U CBS3aHHBIX C HEW MPOIIECCOB B
NpUpoJie, TEXHUKE W OOMIeCTBE, MOHATHAMH «UHPOpPMAIUSL», «HH(DOPMAIIMOHHBIH
IpOILIECC»,  «CHCTEMa»,  «KOMIIOHEHTHI ~ CHCTEMBD»,  «CHCTEMHBIH  3(QeKT»,
«H(POPMALIMOHHAS CUCTEMA), CUCTEMA YIPABICHUNY;

BJIaJICHUE METOJIaMH TOUCKa nH(popMmanuu B cetn MHTEpHET, yMEeHNE KPUTHICCKH
OLIEHMBATh MH(OpPMAIIHIO, TOTYYEeHHYIO U3 ceTu MHTEepHeT;

YMEHHE XapaKTepU30BaTh OOJIBINNE JTaHHBIC, TPUBOIUTH TPUMEPHI HCTOUHUKOB HX
NOJY4YEHUS] ¥ HAaNpaBJCHUs HCIIONB30BaHMS, yMEHHE KIACCH(UIIUPOBATh OCHOBHEIC
3aJjaud aHaIHW3a JaHHBIX (MPOTHO3MPOBAHME, KIACCH(HKAIWS, KIACTepU3alus, aHAIN3
OTKJIOHCHHUH ), IOHMUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a/a4d aHalu3a JaHHBIX: cOOp
NIEPBUYHBIX JIAHHBIX, OYHCTKA M OIIEHKa KayecTBa JaHHBIX, BHIOOP W/WIIM TIOCTPOCHHE
MoJiend, TpeoOpa3oBaHne JAHHBIX, BU3yalTu3allusl JaHHBIX, HHTEPIPETAUs PE3YyIbTaTOB;

NOHUMAaHHWE OCHOBHBIX IPHHIMUIOB YCTPOWCTBA U  (DYHKIIMOHHPOBAHHUS
COBPEMEHHBIX CTal[MOHAPHBIX W MOOWMIBHBIX KOMITBIOTCPOB, TEHACHIUA pPa3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHAE HAaBBIKAMH PaOOTHI C OTIEPAIIMOHHBIMH CHCTEMaMH, OCHOBHBIMU BHJIAMH
NPOTPAaMMHOTO  OOECMeYeHUs: Ui pelIeHUsT YYeOHBIX 3aJad 10  BBIOpaHHOU
CTeUaIIN3aIHH;

HAJIMYHE TIPEJICTABICHUH O KOMITBIOTEPHBIX CETSX M UX POJIU B COBPEMEHHOM MHpE,
0 0a30BbIX MPUHIIUIAX OPTaHU3AIMU U (QYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTei, 00
OOIIMX MPUHIMIIAX Pa3paO0TKH U (PYHKIIMOHUPOBAHUS HHTECPHET-TPHIOKCHUN;

NOHMMaHUE Yrpo3 MHPOPMAIMOHHON OE30MacCHOCTH, WCIOJIB30BAaHUE METOJOB M
CpPEICTB TPOTHBOJEHCTBUS OTUM yrpo3aMm, CcoONo/ieHne Mep 0e30MacHOCTH,
NPE0TBPAIIAIONINX HE3aKOHHOE PaCcTIPOCTPAHCHUE TIEPCOHATBHBIX JAHHBIX, COOII0ICHHE
TpeOOBaHMU TEXHUKU O€30MIaCHOCTH U THTUEHBI IPU PabO0Te C KOMITBIOTEPAMH U IPYTUMH
KOMITOHEHTaMH IU(PPOBOr0 OKPYKEHHS, TTOHMMAHUE MPABOBBIX OCHOB HCIIOJIBb30BaHHSA
KOMIIBIOTEPHBIX MPOrpaMM, 06a3 TaHHBIX U padoTHI B ceTn MHTEpHET;

NOHUMAHUE OCHOBHBIX NPUHIMIIOB  JHCKPETH3AallMU  PA3IMYHBIX  BHJOB
UH(pOpPMAINH, YMEHHE ONPeACITh HH)OPMAIIMOHHBIN 00bEM TEKCTOBBIX, IpaUUECKuX U
3BYKOBBIX JAHHBIX MpPH 33JaHHBIX THapaMeTpax IWCKPETH3alMH, YMEHHE ONPEAeIsATh



CPEIIHIOI0 CKOPOCTb MepeJjauu JIaHHbIX, OLEHWBATh U3MEHEHUE BPEMEHU Iepeaaydu Mpu
M3MEHEHUU WH(OPMAIIMOHHOTO 00BhEMA TaHHBIX U XapaKTePUCTUK KaHalla CBA3H;

YMEHHE HUCIOJIb30BaTh MPH PEIICHNH 33]1a4 CBOWCTBA MO3UIIMOHHON 3alMCH YHUCET,
JITOpPUTMA MOCTPOCHHUS 3alUCH YHCIIA B MO3UIIMOHHON CUCTEME CUUCIICHHS C 3aJJaHHBIM
OCHOBaHMEM M TIOCTPOEHHS YHCIa MO CTPOKE, COACpXAIlled 3amuch 3TOr0 4YHcia B
MO3UIMOHHONW CHUCTEME CYHCIEHHUS C 3aJlaHHBIM OCHOBAaHHUEM, YMEHHUE BBIMOIHATH
apudmeTryecKkre onepalnuy B MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHE BBIMIOJHATH MPE0OPa30BaHMUs JIOTHIECKUX BBIPAXKEHUH, UCIIONB3YS 3aKOHBI
anreOpbl JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHE B JIU3bIOHKTUBHON U
KOHBIOHKTUBHON HOPMANBHBIX (hOpMax Mo 3alaHHON TaOJIUIle ICTUHHOCTH, UCCIIEA0BAThH
007aCTh MCTUHHOCTH BBICKA3bIBAHUS, COJIEPIKAILETO MEPEMEHHbIE, peliaTh HECIO0XKHbBIE
JIOTHUYECKUE YPAaBHEHHS U CUCTEMbI YPaBHECHUH;

NOHMMaHKE 0a30BbIX AITOPUTMOB 0OPaOOTKH YHCIOBOM M TEKCTOBOM MH(pOpMaLUn
(3amuCh YKcelN B MO3UIIMOHHON CUCTEME CUHCIICHHUS, HaXOXKCHUE BCEX MPOCTHIX YHCEI B
3aIaHHOM JHana3oHe, 00paboTka MHOTOPA3PAIHBIX IEBIX YUCEN, aHAIN3 CUMBOJIHHBIX
CTPOK W JPYTHX), allTOPUTMOB MOUCKA M COPTUPOBKH, YMEHUE OMPENETATh CIOKHOCTH
U3y4aeMBIX B Kypce 0a30BBIX alrOpUTMOB (CyMMHPOBAaHHE D3JEMEHTOB MacCHBa,
COpPTUPOBKA MACCHBAa, MEPEOOPHBIEC AIITOPUTMBI, IBOUYHBIN MIOUCK) H IPUBOTUTH IPUMEPHI
HECKOJIBKUX alITOPUTMOB PA3HOM CII0KHOCTH I PEIICHUS OJHOMN 3a/1auu;

BJIaJICHUE YHUBEPCATBHBIM SI3bIKOM TIPOTPAaMMHPOBAaHUS BEICOKOTO YpoBHS (Python,
Java, C++, C#), npencraBieHusiMu O 0a30BBIX THUIIAX JAHHBIX U CTPYKTypaxX JNaHHBIX,
YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIPABISIONINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBIATH
aHaJIU3 TPEAJIOKEHHON MPOTpaMMBbl: OMPEACNATh PEe3yJIbTaThl PAOOTHI MPOTPAMMBI TIPH
3aJIaHHBIX HMCXOJIHBIX JIAHHBIX, OMPEICISITh, MPU KAKUX HMCXOJTHBIX JAHHBIX BO3MOXHO
TIOJTyYeHHE YKa3aHHBIX PE3YJIbTAaTOB, BBISIBIATH JNaHHBIC, KOTOPHIE MOTYT IMPHBECTH K
omubke B paboTe mporpamMmbl, (GOPMYJIHPOBATh MPEUIOKEHUS IO YIyUIICHUIO
IPOTPaAaMMHOTO KOJIa;

yMEHHE  CO3/1aBaTh  CTPYKTYpUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTepUanbl C WCIOJB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEACTB M 00JIAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BAaTh AJICKTPOHHBIC TAONMUIBI Ui aHAINW3a, TPEICTaBICHUS W
00pabOTKM JaHHBIX (BKJIIOYAs BBIUYMCICHHUE CYMMBI, CpPEIHET0 apu(MeTHIecKoro,
HAauOOJBIIETO U HAUMEHBIIETO 3HAYCHHM, PEIIeHNEe YpaBHEHUH, BHIOOP ONMTHUMAILHOTO
pelieHus, moa0op JIMHUYU TPEH/Ia, PeIICHHE 33/1a4 TPOTHO3UPOBAHNS).

B mpornecce n3yuenus kypca uHpopMaTuku yriryonéHHoro ypoBHsS 6 11 knacce
o0yJaronmMucs OyIyT JOCTUTHYTHI CISAYIONINE MTPEIMETHBIC Pe3yIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEpPHBIC  KOJIbI, JOIyCKAIONIMEe  OIHO3HAYHOE
JeKOIMpOBaHue cooOmeHnii (mpeduKCHbIE KOJbI), MCIONb30BAaTh MPOCTEHIINE KOJBI,
KOTOpBIE TIO3BOJSIOT OOHApY)XMBAaTh W WCHPABIATH OMIMOKH MPHU Tiepefade IaHHBIX,
CTPOHTH KO, 00€CTIeUunBaONINI HANMEHBIIYIO0 BO3MOXXHYIO CPEIHION0 UTMHY COOOIICHUS
IpU U3BECTHOM YAaCTOTE CHUMBOJIOB, MOSCHATH MPUHIUIIBI PAOOTHI MPOCTHIX AITOPUTMOB
CKaTHsI TAHHBIX;

YMEHHE pelaTh alrOPUTMUYECKHIE 3a/1a49H, CBSI3aHHBIE C aHATN30M rpadoB (3agauu
MOCTPOCHHMSI ONTUMAJILHOTO MYTH MEX]y BepIIMHAMU rpada, onpeeeHns KOJIUnYecTBa
pPa3NUYHBIX TyTEeH MEXAY BEpUIMHAMU OPHEHTUPOBAHHOTO AIMKIMYECKOro Trpada),
YMEHHE UCIOJIb30BATh JIEPEBbS MPU aHATN3€ U TOCTPOCHUU KOJIOB U JIJISl MIPE/ICTAaBIICHUS



apu(METHYECKUX BBIPRXKECHUMN, NPU PEIIeHUH 3ajad MOMCKa M COPTHPOBKH, YMEHHE
CTPOMUTH JAEPEBO HUIPhl IO 33aJaHHOMY alIrOpUTMy, pa3pabaTbiBaTb U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATErUIO UTPHI;

yMEHHE pa3pabaThiBaTh U PEATU30BBIBATh B BUJAE IMPOrpaMM 0a30BbI€ alTrOPUTMBI,
YMEHHUE UCIOJB30BATh B IPOrpaMMax JaHHbIE PA3IMYHBIX THUIIOB C YUETOM OrpaHUYEHUN
Ha JMAana3oH HUX BO3MOXKHBIX 3HAYCHWH, NMPUMEHSATH NpPU PEIIEHUHU 3aJad CTPYKTYpPbI
JTAHHBIX (CIUCKH, CIIOBApH, CTEKHU, OUEPEH, I€PEBBs), UCIIOJIb30BaTh Oa30BbIE ONEpaluu
CO CTPYKTYypaMH JAAHHBIX, IPUMEHITh CTAaHAAPTHBIE U COOCTBEHHBIE MOAIPOrPAMMBI TS
00pabOTKM YMCIOBBIX JAHHBIX U CHUMBOJBHBIX CTPOK, HMCIOJB30BaTh MpPHU pa3pabOTKe
nporpaMM  OMOJMMOTEKM MOANPOrpaMM, 3HAaTh (YHKUHMOHAIBHBIE BO3MOXKHOCTHU
UHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3pabOoTKH, yMEHHE MHCIIOJIb30BaTh CPEACTBA
OTJIAJKU IPOTPaMM B CpeJie MPOrpaMMHUPOBAHUS, YMEHUE TOKYMEHTHUPOBATH IPOIPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJaJICHUE OCHOBHBIMU CBEACHUSAMHU O 0a3ax IaHHBIX, UX CTPYKType, CpelICTBax
CO37IaHUsS W pabOThl C HUMHU, YMEHHUE HCIIOIb30BaTh TaOIWYHBIE (PENAIMOHHBIE) Oa3bl
JAHHBIX (COCTABIIATH 3aIIPOCHI B 0a3axX JaHHBIX, BBIMOIHATH COPTUPOBKY U IOUCK 3alKcen
B 0a3e JaHHbIX, HAMIOJIHATH pa3padOTaHHYI0 0a3y NaHHBIX) U CIPAaBOYHBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUYECKHE MOJEIM I aHajau3a
O00BEKTOB M MpPOLECCOB: (HOPMYJIUPOBATh ILEIb MOJAEIUPOBAHMS, BBINOJHATH AHAIU3
pE3yJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJECIMPOBAHUS, OLICHMBATh COOTBETCTBUE MOJEIU
MOJICIUPYEMOMY OOBEKTY HJIM MpOIecCy, MPEACTABIATh PE3yIbTaThl MOJCINPOBAHUS B
HarJIsiTHOM BH/JIE;

YMEHHE  OpraHM30BbIBaTh  JMYHOE  HMH(POPMALMOHHOE  TMPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  PAa3IUYHbIX  CPEACTB  LUMPOBBIX  TEXHOJOTHH, MOHUMaHUE
BO3MOXXHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYyr, LU(POBBIX
00pa3oBaTebHBIX CEPBHUCOB;

NOHMMAaHWE OCHOBHBIX MPHUHIMIOB pabOThl, BO3MOXKHOCTEH M OrpaHUYEHUs
NPUMEHEHHs TEXHOJIOT M MCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3IMYHbIX 001acTAX, HAJTMUNE
NpE/ICTaBICHUI O Kpyre pellaeMbIX 3aJady MallMHHOrO oOydeHHs (pacrno3HaBaHUS,
KJaccu(pUKalMM M MPOTHO3UPOBAHMS) HAIWYME TMPEACTABICHUA 00 HCMOIb30BAaHUU
UH(POPMAIIMOHHBIX TEXHOJIOTHIA B PA3IMYHBIX MPO(EeCCHOHATBHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos JIEKTPOHHbIE
HaumenoBaHMe pa3aeioB u TeM nugposbie
Ne i/mn P Kontpoabnbie IIpakTnyeckue (1np )
NPOrpaMMbl Bcero 5 p o0pa3oBarTe/ibHbIE
padoThI padoThI pecypesI
Paspnea 1. lludposasi rpaMoTHOCTH
11 Kommnsrortep - yHHBEpCcanbHOE 6
' YCTPOMCTBO 00PabOTKH JAHHBIX
1.2 [Iporpammuoe obecrieueHue 6
1.3 KommnsrorepHsie cetn 5
1.4 HNudopmanmonnas 6e300acHOCTb 7 2
Hroro no pazneny 24
Pa3znen 2. Teoperuueckue 0oCHOBbI HHGOPMATHKH
[IpencraBnenue uHpopmauu B
2.1 bea dopman 19 2
KOMITbIOTEpE
2.2 OcHOBBI aIre0psl JIOTUKU 14 1
2.3 KomnbroTepHas apudmeTuka 7 1
Uroro no pazneny 40
Pa3zpnen 3. AnropuTmMsbl M IPOrpaMMHUPOBaHHE
3.1 BBeneHue B mporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHbIe aIrOpUTMBI 8 2
33 YuciieHHbIE METOIbI 5 3
34 AnroputmMbl 00pabOTKH CHMBOJIBHBIX 5 1
) JTAHHBIX
3.5 Anroputmsl 00pabOTKH MacCUBOB 10 3.5




Uroro mo pazgeny

Paznen 4. UndgopmanuoHHbIE TEXHOJIOT UM

44

4.1 ‘ O06paboTka TEKCTOBBIX IOKYMEHTOB 6 2.5
4.2 \ AHann3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

ITPOTPAMME




11 KUIIACC

KosnvecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne /it paA Konrpoabubie IIpakTuyeckue (uindpp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTbI
pecypchbl
Paznen 1. Teopernyeckue 0CHOBbI HH()OPMATHKH
11 Nudopmanus u nHGOpMAITMOHHBIC 10 15
IPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. ANroputMsbl 1 NIpOrpaMMHUpPOBaHHe
2.1 DJIEMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OcHOBBI 00bEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOrpaMMHUpPOBAHUS
Uroro no pazneny 50
Pa3znea 3. UndopManinoHHbIE TEXHOJIOTHH
31 KoMnbroTepHO-MaTEMaTHUECKOE 3 ’
' MO/JICJIMPOBAHUE
3.2 ba3bl nanHbBIX 10 4
33 Be0-caiiter 14 4
34 KommnbroTepHas rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3
Wroro no pazneny 48
PesepBHOE Bpems 20




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

136

36.5







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

TpeOoBaHUs TEXHUKU
0€30MaCHOCTH Y TUTHEHBI TIPU
paboTe ¢ KOMITBIOTEPaMU U
JPYTUMU KOMITOHEHTaMHU
I(QPOBOTO OKPYKEHUS

[TpunIHIBI PaOOTHl KOMITBIOTEPOB
U KOMITBIOTEPHBIX CUCTEM

KoaunuyecTBO yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uu@poBbIe
o0pa3oBaTte/ibHbIEC

pecypchl

OOMeH TaHHBIMH C TIOMOIIIBIO

muH. KoHTposiepsl BHEITHUX

YCTPOWCTB

ABTOMAaTHYECKOE BBITIOJTHEHHE
MPOTPAMMBI ITPOIIECCOPOM

OnepaTtuBHasi, NOCTOSHHASA U
JOJITOBPEMEHHAs NaMSTh.
KoHTposepsl BHENTHUX
ycrpoucts. [Ipsamon noctyr k
naMsTH

CoBpeMeHHbIE KOMITBIOTEPHBIE
TEXHOJOTUU

[TporpammHoe obOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX
CUCTEM U MOOMIIBHBIX YCTPOHCTB




CucremHoe IIpOorpaMMHOC
obOecreucHue. OHepaI_II/IOHHBIe
CHUCTCMbI

Yrtunutel. [[paiiBepbl yCTpPOUCTB.
[TapannensHOE
IIPOrpaMMHUPOBAHNE

10

11

NHcTamisanusa 1 JeuHCTAIUIAIHIS
MIPOTrPaMMHOT0 0OECIICUEHHUS

@aiisioBbie cUCTEMBI. [[pUHIIUTIBI
pa3MeIIeHUsI U UMEHOBAHUS
¢daiinoB B JOJTOBPEMEHHON
mamMsty. 111a0IoHBI A1 OIHUCaHUS
rpynn ¢aitios

12

3akonomarenscTBO Poccuiickoit
denepanuu B 06J1aCTH
MIPOTrpaMMHOT0 0O0ECTICUEHUs U
JTAHHBIX

13

14
15

[IpuHLIMIIBI TOCTPOCHUS U
arrapaTHbIC KOMIIOHEHTHI
KOMITBIOTEPHBIX ceTel. CeTeBble
IIPOTOKOJIBI

Cetb UnTEepHET

Pasnenenune IP-ceTn Ha MOJCETH C
OMOIILI0 MAacOK MOJICETEN

16

CereBoe aIMUHUCTPUPOBAHUE

17

Bunel nesrenbHOCTH B ceTH
Nnutepuer. Cepucel HTEpHETA.
['ocynapcTBEHHBIE AJIEKTPOHHBIE
CEPBUCHI U YCIyTU




18

Nudopmanmronnas 6€301macHOCTh

19

BpenoHocHbIe TporpaMmMHoOe
obecrieueHre U METOIbl OOPHOBI C
HUM

20

21

22
23

[TpakTuueckas paboTa 1o Teme

" AHTUBHUPYCHBIE TPOTPAMMBI"
Opranusanys JMYHOTO apXHUBa
uHpopmauuu. PesepHoe
konupoBanue. [laposbHas 3amura
apxuBa

[udpoBanue naHHbIX

Anroputrm mugposanust RSA.
Creranorpadus

24

25

26

27

[TpakTuueckas paboTa 1o Teme
"[lIudpoBanue qaHHBIX"

WNudopmanus, naHHbIC U 3HAHHUS.
WudopmarimoHHbIe TPOIIECCHI B
NPHUPOJIE, TEXHUKE U 00IIEeCTBE

HenpepbiBHBIE U TUCKPETHBIE
BEJINYHMHBI U CUTHAJIBI.
HeobxonumocTs AMCKpeTH3aIuu
UH(pOpMAIHH, TIpeTHA3HAYCHHOM
JUTSL XpaHEHHSI, TIepelavn 1
00paboTKH B U(POBBIX CUCTEMAX

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIEC 1 HEpAaBHOMEPHBIE
Kobl. JlekonupoBanue
COOOIIEHHH, 3aITMCAaHHBIX C
MOMOUIBI0 HEPABHOMEPHBIX KOJIOB




28

29

30
31

Ycnosue @ano. [loctpoenue
OJIHO3HAYHO JI€KOJIUPYEMBIX
KOJIOB C IOMOIIIbIO iepeBa. ['pad
An. A. MapkoBa

EnauHuibe! n3MepeHust KoJInuecTBa
uH(popmauuu. AnpaBUTHBII
MOAXOJ K OIIEHKE KOJIMYECTBa
uH(popMaLuu

CucreMbl CUACIICHUS

[lepeBoa uncen u3 ogHON
CHUCTEMBI CUUCIICHUS B IPYTYIO

32

JIBonuHasi, BOCbMEpUYHAS U
IECTHAIIIATEpUYHAs CUCTEMBI
CUHUCIICHHS, CBSI3b MEXKY HUMH

33

JIBonuHasi, BOCbMEpUYHAS U
IECTHAIIIATEpUYHAs CUCTEMBI
CUHUCIICHHS, CBSI3b MEXKY HUMH

34

35

36

JIBon4Has, BOCbMEPHUYHAS U
[ICCTHAAIIATEPUIHAS CUCTEMBI
CUHUCJICHUS, CBS3b MEXKy HUMHU
ApudmeTndeckre onepaiuuy B
MO3UIIMOHHBIX CUCTEMaX
CUHUCIICHHS

TponuHas ypaBHOBEILICHHAs
CHUCTEMA CUUCIICHUS

37
38

I[BOI/I‘IHO—JIGCSITI/ILIHaH CcucremMma
CUMCIICHHA

KonnpoBanue TeKCTOB




39

40

41

42

43

PacTtpoBoe koaupoBanue
HU300pakeHUH

[TpakTudeckas paboTa 1Mo Teme
"Iuckperusanus rpaduuecKoin
nHdopmaru"

I{BeToBBIE MOENU. BekTopHOE
koaupoBanue. ®opmatsl (haitaos.
TpéxmepHas rpaduka.
®pakranpHas rpaduka
KonupoBanue 3Byka. Onenka
MH(OPMALIMOHHOTO 00BbEMa
3BYKOBBIX JIaHHBIX IPH 3aJaHHBIX
4acToTe AUCKPETU3ALNH U
pPa3psAIHOCTH KOJUPOBAHUS
[TpakTudeckas paboTa 1Mo Teme

" luckpernusanus 3ByKOBOU
uHpopmaruu"

44

OcHOBBI anreOphl JJOTUKU

45

46

47

Jlornueckue onepanun. TaOIUIbI
WCTUHHOCTHU

Jlornyeckue BbIpaKEeHUS.
Jlornueckue ToxaeCTBA.
Jloka3aTenbCTBO JJOTHYECKUX
TOXIECTB C TTIOMOIILIO TAOJIHIT
HCTUHHOCTH

[TpakTuyeckas pabora Mo Teme
«ITocTpoenue u ananu3 Ta0IHIl
UCTHHHOCTHU B TaOJMYHOM
npoIeccope»




48

49

Jlornueckue OoIIcpanuu 1
OII¢panv HaJl MHOXKCCTBAMHA
Jlornueckue OoIIcpanuu 1
orncpanuvn HaJl MHOXKXCCTBAMHA

50

3aKOHBI aNreOpbl JIOTHKY.
OKBHUBaJIEHTHBIE IPEOOPA30BAHNUS
JIOTHYECKUX BBIPAKECHUU

51

52

53

Jlornueckue ypaBHEHUS U
CUCTEMBbI YpaBHEHUI

Jlornueckue QyHKIIHH.
3aBUCHUMOCTBH KOJIHMYECTBA
BO3MOJKHBIX JIOTHYECKHUX
(GYHKIHN OT KOJTMYECTBA
aprymeHToB. [lojiHbIE CHCTEMBI
JOTUYECKUX (PYHKITHIA

Kanonnyeckue ¢hopmbl
JIOTHYECKUX BBIPAKEHHH.
CoBeplieHHbIE TU3BIOHKTUBHBIC U
KOHBIOHKTHUBHBIE HOPMaJIbHbIE
(bOpMBI, aNTOPUTMBI UX
MOCTPOCHHUSI 110 TabIUIEe
WUCTHHHOCTH

54

55

56

Jlornueckue 3J1eMEHTBI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmatop.
MHoropa3spsiHbIii CymMMaTop
[TocTpoeHne cxeM Ha JJOrMYECKHUX
AJIEMEHTaX. 3aluCh JIOTUYECKOTO
BBIPAKCHUS 110 JIOTUYECKON CXeMeE




57

58

59

MI/IKPOCXGMBI 1 TCXHOJIOTHA UX
IMpOMU3BOJACTBA

[IpencraBneHue 1ENbIX YUCEI B
MaMsITH KOMIIBIOTEPA.
OrpaHn4eHHOCTh JUana3oHa
Yyuces NpU OrPAaHUYCHUT
KOJIMYECTBa Pa3psiioB.
[lepenosiHeHUE pa3psAHON CETKU

be33HakoBbIC 1 3HAKOBBIC
aHHbIE. 3HAKOBLINA OUT.
JIBOUYHBINA JOTIOJIHUTEIBLHBIN KO/
OTPULATEIBHBIX YUCEI

60

IToOuTOBEIE JIOTHYECKHE
ornepanuu. Jlornueckuu,
apupMeTUUECKUN U MUKINIYECKUN
CIIBUTH

61

[MudpoBanme ¢ MOMOIIBIO
MOOMTOBOM OmepaIuu
«uckirovaromee MITN»

62

[IpencraBinenue U XxpaHeHUE B
naMsTH KOMIIBIOTEpa
BELIECTBEHHBIX YHCET

63

Brinosninenue onepanuii ¢
BELECTBEHHBIMH YUCIIAMH,
HAKOIUICHHE OMIMOOK MPH
BBIYHCIICHUSIX

64

[TpakTuueckas paboTa 1o Teme
«3y4yenue nopaspsagHoOro
MAaIIMHHOTO MPeICTaBICHUS
LEJIBIX U BEIIECTBEHHBIX YHCEI»




65

Ananuz AJITOPUTMOB

Drarbl penieHus 3aaa4 Ha
KoMIbtoTepe. IHCTpyMeHTallbHbIE

66 Cpe/ICTBA: TPAHCIATOP, OTJIAIUHK,
pOGUITUPOBIIUK
Cpena nporpaMMupOBaHHSL.
KomMmnunsmus u uHTEpIpeTanus

67 nporpamm. BupryanbHbie
MamuHbl. IHTErprpoBanHast
cpena pa3paboTKu

68 Metoas!l 0TJIaIKu IPOrpamMmm

69 Tumnel NepeMeHHBIX B SI3bIKE
POrpaMMHUPOBAHUS

70 O6paboTKa IEeNBIX YHCEe

71 O6paboTka BEIIECTBCHHBIX YHCEIT

7 CrnyyaiiHble U ICeBOCTyYaliHbIE
qucia

73 BerBnenus. CiioxxHble yCI0BUs

74 [{MKIIBI C yCIOBUEM
[{1KIBI IO TEPEMEHHOM.

75 B3aumo3zameHs1eMOCTh pa3InyHbIX
BUJIOB IIUKJIOB

76 O6paboTka HATypaJTbHBIX YHUCEI C
HCII0JIb30BAHUEM ITUKIIOB
Haxoxaenue Bcex IpoCThIX YHCEe
B 33/IaHHOM JIMara30He

77 [TpakTuueckas paboTa 1o Teme 0.5

«Pemenue 3agady METOIOM
nepedopay




78

I/IHBapI/IaHT OTHUKJIa

79

JlokyMeHTHpOBaHHE MPOTpaMM

80
81

82

83

O06paboTka TaHHBIX, XPAHSIITHXCS
B (paitmax
Pa3zOuenue 3a1aun Ha mo3a1auyu

Hcnonp3oBanue cTaHIapTHOM
OMOINOTEKH A3bIKA
MPOTPaMMHUPOBAHUS.
IToaxmouyenne OMOINOTEK
MOJIIPOTPaMM CTOPOHHHUX
MIPOU3BOAUTENEH

[Toanporpammsl (Ipoueaypsl U
GyHKITIN)

84

85

[Tognporpammel (mpouieyps! U
(GYHKITIN)

[IpaxTrueckas pabora o Teme
"Pa3pabotka nognporpamMm”

86

Pexypcusi. PexypcuBHbBIE 00BEKTHI
(ppaxrainsr). PekypcuBHbie
Mpoleaypsl U PyHKIUH.
Hcnonp3oBaHue creka st
OpraHu3aluy PEKYPCUBHBIX
BBI30BOB

87

88

[TpakTuueckas paboTa 1o Teme
"PexypcuBHBIE TOATPOrpaMMBbI"
MonayibHbBIN TPUHIUIT
MOCTPOCHHUSI IPOTPaMM

89

YuciaeHHbIe METOIbI




90

[TpakTnueckas pabora no Teme
«HucieHHoe peneHue
YPaBHEHUI»

91

92

93

94

Hcnons30Banue TUCKPETU3ALMH B
BBIUMCIINTENIbHBIX 3a7auax

[TpakTudeckas paboTa 1Mo Teme
«I[TpubnmKx€HHOE BHIYNCIICHUE
JUTMH KPUBBIX U ILJIOMIACH
buryp»

[TpakTuueckas paboTa 1o Teme
«Ilouck Mmakcumyma (MUHUMYyMa)
byHKIA

O6paboTka CUMBOJIBHBIX JJAHHBIX.
Anroputmsl 00pabOTKH
CUMBOJIBHBIX CTPOK: TIOJICUET
KOJIMYECTBA MOSBICHUI CHMBOJIA
B CTPOKE

95

96

Anroputmbl 00pabOTKH
CUMBOJIBHBIX CTPOK: pa30OHeHHE
CTPOKH Ha CJIOBA MO NPOOEIbHBIM
CHUMBOJIAM

Anroputmsl 00pabOTKH
CHUMBOJIBHBIX CTPOK: IIOUCK
IIOACTPOKH BHYTPH JaHHOU
CTPOKH; 3aMEHA HAWJICHHOU
MOJICTPOKH HA JIPYTYIO CTPOKY

97

[TpakTuueckas paboTa 1o Teme
"O6paboTKa CTPOK C
UCIOJIb30BAHUEM (DYHKIIHIA




98

CTaHJIAPTHOU OUOIMOTEKHU S3bIKA
porpaMMupoBaHus"

['enepanus CJIOB B 3aJaHHOM
andapure

99

MaccuBBbI U ITOCHEI0BATENLHOCTH
yucen. [IpakTudeckas pabota 1o
TeMe "3arnonHenue maccuna'

0.5

100

101

O06001IEHHBIE XapaKTEPUCTUKU
MaccuBa

JInHeNHBIN NONCK 3aJaHHOT'O
3HAYCHHUS B MaCCHUBE.
[TpakTuueckas paboTa 1o Teme
"JIMHEWHBIN ITOUCK 3aJaHHOT'O
3HA4YCHUS B MaccuBe"

0.5

102

[TpakTuueckas paboTa 1o Teme
"ITonck MUHUMAIIBHOTO
(MakcUMaJIbHOTO) 2JIEMEHTA B
YHICJIOBOM Maccuse"

103

CopTHupoBKa 0JTHOMEPHOTO
Maccusa. [Ipoctsie METOABI
coptupoBkHU. [IpakTnueckas
pabota no teme "[IpocTrie
METOJBI COPTUPOBKHM Maccusa'

0.5

104

105

CoptupoBka cinussaueM. beicTpas
COPTUPOBKA MaccuBa (aIropuTM
QuickSort). I[IpakTuyeckas padota
o TeMe "bricTpas copTupoBKa
Maccupa"

JIBOMYHBIN OUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

0.5

0.5




106
107
108
109
110

111

112
113

[IpakTrueckas pabora 1o Teme
" JIBOUYHBIN TTOUCK"

JIBymMepHbIe MacCUBBI (MaTPHIIbI)
AnTopuT™MBI 00pabOTKHU MAaTPHIL
Pemenue 3a1au aHanu3a JaHHbBIX
CpenctBa TEKCTOBOIO Mpolieccopa
KomnerotepHasi BEpcTKa TEKCTa
[TpakTudeckas paboTa 1Mo Teme
"BépcTka JOKyMEHTOB ¢
MareMaTudeckuMu popmymnamu"
HNHCTpyMEHTHI pelieH3UPOBAHUS

[TpakTnueckas pabora o Teme
"MHOrocTpaHH4YHbIE JOKYMEHTHI"

[UN G Y G [ S | VR —

114

115

O06i1ayHbIE CEPBUCHI.
KosnektuBHas padota ¢
JnoKkyMeHTamH. [IpakTrueckast
pabota no teme "KomnexkTuBHas
pabota ¢ ToKymeHTamu'"

Ananus ga"nHeIX. bospime
JTaHHBIC

0.5

116

Marmanoe oOy4yeHue

117

118

AHanu3 JaHHBIX C OMOIIBIO
AIIEKTPOHHBIX TaOJIHII
[TpakTuyeckas pabora Mo Teme
"AHaln3 JaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0OMI"

119

[Toctpoenue rpadukoB GyHKIHIA.
[TpakTnueckas pabora o Teme
"Harnsnnoe npeacTtaBiieHre

0.5




120

121

122

123
124
125
126
127
128
129
130
131
132
133

pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKH JaHHBIX B BUJIC
JTarpaMM CpeJICTBAMH PEIaKTopa
AIEKTPOHHBIX TAOIHIT"

JInauu tpenpa. [Ipaktuueckas
pabota no teme "[logbop muHUM
TpEHJ1a, MPOrHO3UpOBaHuE"

[TonGop mapamerpa.
[TpakTuueckas paboTa 1o Teme
"YuClIeHHOE pelIeHUEe ypaBHEHUI
C TIOMOIIIBIO TT0100pa mapameTpa”

OnTuMH3aIys Kak MOUCK
HaWJTy4Ilero pemeHus B
3aJIaHHBIX YCIIOBHUSIX.
[TpakTuueckas paboTa 1o Teme
"Permrenue 3a1a4 ONTUMH3AIAU C
MTOMOIIIBIO AIEKTPOHHBIX TAOIHIT"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

U GUUG  VH GU VG VA G GG UG Sy

0.5

0.5

0.5




134

PesepBHOE Bpemsi

135

PesepBHOE Bpemsi

136

PesepBHOE Bpemsi

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

136

21.5




11 KUIIACC

Ne

n/n

Tema ypoka

KommgectBo nadpopmanmu
AJNTOPUTMBI CIKATHUS TaHHBIX
Anroput™m Xaddmana

[IpakTudeckas paboTta 1mo Teme
"CskaTHe JaHHBIX C IIOMOIIBIO
anroput™ma Xahpmana"

KoauuecTBo 4acoB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
HU3y4eHHs

DJIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Anroputm LZW

AJITOPUTMBI CXKaTHs JAHHBIX C
notepsimu. [IpakTuueckas pabora
no teMe "CxkaThe TaHHEBIX C

notepsimu (anroputmsl JPEG,
MP3)"

0.5

CkopocTh nepeaduu JaHHbIX

[ToMexoycTOHYUBBIE KOJBI

[TpakTuueckas paboTa 1o Teme
"[TomexoycToiiunBbie KOJIbI"

10

Cucrembl. KOMIOHEHTBI cHCTEMBI
U UX B3aUMOJICHCTBHE.
Cucremnslil 5pdekTt. YnpasieHue
KaK MH(OPMAIIMOHHBIN TIpOIIecC.
OOGpatHas CBS3b

11

Mopnenu u MOJIeTMPOBaHUE

12

['padbr




13

14
15

16

17

Pelrenue 3aga4 ¢ moMouibIo
rpados

JepeBbst

OCHOBBI TEOpUH UTP

[TpakTudeckas paboTa 1Mo Teme
"IToMCK BBIMTPBILIHON CTpaTEruu
B UTPE C MOJIHOM nHbOopMaIuen"

CpeI[CTBa HCKYCCTBCHHOI'O
HHTCIIJICKTA

18

19

20

21
22

[TpakTuueckas paboTa 1o Teme
"CpencTBa UCKYCCTBEHHOTO
MHTEJUIeKTa"

dopmanuzanus MoOHITUA
anroputMa. Mammuna Teropunra
KaK yHUBEpcajbHas MOJEIb
BblunciieHni. Tesuc Yépua—
TrropuHra

[IpaxTrueckas pabora o Teme
"CocTraBieHue IpocTon
MpOrpaMMBbI JJI1 MAIIUHbI
Trropunra"

Mammuna [Tocra

Hopmanbhbie anropudmer
Mapkosa

23

24

AJITOPUTMUYECKH HEPAZPEIIUMbIC
3aJa4y. 3ajada OCTaHOBA.
HeB03MO0OXKHOCTh aBTOMAaTHYECKOM
OTJIAJAKH IPOrpaMm

CHOXHOCTH BBIUHCIICHUI




25

[Touck mpocTHIX YHCEN B
3aJJaHHOM JHara3oHe C MOMOIIBI0
IrOpUTMAa «peleTo DpaTocheHar

26

[TpakTuueckas paboTa 1o Teme
"ITorck MPOCTHIX YUCET B
3a/laHHOM JiMarna3one"

27

28

MHoropa3spsiiHbIe LEIbIe YUCIIa,
3aJ1auy JJIMHHOU apudMeTuku
[IpakTrueckas pabora o Teme
"Peanu3anyst BEIYUCICHUN C
MHOTOpa3psAIHbBIMU yuciaamu'

29

CrnoBapu (accoriiaTUBHbBIC
MaCCHBBI, OTOOpaXeHHUs). XOIII-
tabsuuel. [TocTpoenue
a(paBUTHO-YaCTOTHOTO CJIOBapS
JUTS 33JaHHOTO TEKCTa

30

[TpakTuueckas paboTa 1o Teme
"TTocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBAPS /ISt
3a1aHHOTO TeKcTa"

31

32

33

AHaNn3 TEKCTa Ha €CTECTBEHHOM
si3bIKe. Boinenenue
IIOCJIEI0BATEIBHOCTEN 10
mabnony. Perynsphsie
BbIpaKCHUA. HaCTOTHBIN aHAIIN3
[TpakTuueckas paboTa 1o Teme
"AHaJIn3 TEKCTAa Ha €CTECTBEHHOM
A3bIKe"

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIpAKEHHSI




34

Brrancienne apupMeTniaeckoro
BBIPAKCHHUS, 3aITUCAHHOTO B
nocThUKCHOUN popme

35

36

[TpakTuueckas paboTa 1o Teme
"Brruncnenue apudMeTHIECKOTO
BBIPAyKEHUS, 3alIMCAHHOTO B
nocThuKcHOM dopme"

Ouepenu. Mcnions3oBanue
ouepenu Ui BPEMEHHOTO
XPaHCHHUS JTAHHBIX

37

38

39

[TpakTuueckas paboTa 1o Teme
"Ucnonw3oBanue ouepenn”

JepeBbs. Peanuzanus nepesa ¢
MOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) IePEBbS.
IToctpoenue nepesa st
3aJJaHHOTO apU(PMETUYECKOTO
BBIpaXKEHUS

[IpaxTrueckas pabora o Teme
"Hcnonb30BaHue IEPEBHEB IS
BBIUUCIICHUS apu(METHIECKUX
BbIpakKeHUM"

40

41

42

PekypcuBHbIe anropuTMbl 00X0/1a
nepesa. Mcronp30BaHue cTeKa U
ouepenu Juist 00xoaa nepena
PekypcuBHbIe anropuTMbl 00X0/1a
nepesa. Mcnonb3oBaHue creka u
ouepeau st 00xo/a 1epeBa
Anroputmsl Ha rpadax.
[TocTpoeHre MUHUMAIBHOTO




OCTOBHOTI'O ACpPCBAa B3BCHICHHOI'O
CBA3HOI'O HCOPUCHTUPOBAHHOI'O

rpada

43

44

45

46

47

48

49

50

O6xox rpada B riyouny. O6xon
rpada B IIUPHUHY

KonmdecTBoO pa3muvHbIX MyTeH
MEX/Ty BEPIIMHAMU
OPUCHTHPOBAHHOTO
alMKJINYecKoro rpada

Anroput™m JIeHKCTpBL.

[TpakTuueckas paboTa 1o Teme
"BeraucieHne QiInHbI
KpaT4alIero myTH MEKIy
BepIIMHAaMHU rpada (anropurm
JletikcTphn)"

Anroput™m ®@noitna—Y opiamia

3ajauu, penraemMple ¢ MOMOUIBIO
JTUHAMUYECKOTO
POrPaMMHUPOBAHUS: BEIYHCIICHUE
PEKYpPCUBHBIX (PYHKITHIA

[IpaxTrueckas pabora o Teme
"Briuncinenne pekypcuBHBIX
GYHKIUH C TOMOIIBIO
JTUHAMUYECKOTO
IporpaMMHpoBaHus"

3ajauu, penraemMble ¢ MOMOIIBIO
JTUHAMUYECKOTO
MIPOrpaMMUPOBAHHUS: TIOJACUET
KOJIMYECTBA BAPUAHTOB




51

52

53

54

55

[IpakTrueckas pabora 1o Teme
"Ilocu€t KoMMYecTBa BapUaHTOB
C IOMOIILIO TMHAMHYECKOTO
porpaMMupoBaHus"

3agayu, penaeMbie ¢ MOMOIIBIO
JTUHAMHYECKOTO
MPOrpaMMHUPOBAaHUS: 3aJ1a4U
ONTHUMHU3AIUHU

[TonsTe 0 mapagurmax
nporpammupoBanus. O630p
SI3LIKOB ITPOTPAMMHPOBAHHS
ITousite 00 0OBEKTHO-
OpHUEHTHUPOBAHHOM
IpOrpaMMHUPOBAHUH

OO0BekThI U Ki1acchl. CBOMCTBA U
METOAbI 00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN
aHanm3

57

[IpakTraeckas paboTta 1mo Teme
"M cnoap30BaHuE TOTOBBIX
KJIACCOB B Mporpamme"

58

Pa3paboTka nmporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
10JIX0/1a

59

60

[TpakTuueckas pabota
"PazpaboTka mpocToil mporpaMMel
C UCIIOJIb30BaHUEM KJIaccoB"

Nuxkancyssanus. [Ipaktryeckas
pabora no Teme "PazpaboTka

0.5




61
62

KJIacca, UCIIOIb3YIOIIETO
WMHKAICYJIAIUI0"

HacnenoBanue. [Tomumopduzm

[TpakTHueckas paboTa Mo Teme
"Pa3paboTka nepapxuu Kiaccop"

63

Cpenpl ObICTpOl pazpaboTKH
nporpamm. [IpoexktupoBanue
uHTepdeiica monb30BaTENs

64

65

[TpoektupoBanue nurepderica
HOJIb30BaTENs

Hcnonbp30BaHuE TOTOBBIX

YIPABIISIEMBIX 3JICMEHTOB IS
MOCTpOEHUs HHTepdeiica

66

[TpakTuueckas paboTa 1o Teme
"Pa3paboTka mporpaMMsl ¢
rpaduueckum unrepdericom”

67

68

N3yueHne BTOpPOro sA3bIKa
IIPOrpaMMUPOBAHHUS
N3ydenue BTOpOro si3bika
IPOrpaMMHUPOBAHHUS

69

70

JTarbl KOMIIBOTEPHO-
MaTeMaTH4ECKOT O
MOJCIIMPOBAHUS

Juckperusanus npu

MAaTEMaTH4YC€CKOM MOACIIMPOBAHHUN

HETNPEPBIBHBIX MPOLIECCOB.
MonenupoBaHue IBUKEHUS

71

[TpakTuueckas paboTa 1o Teme
"MogenupoBanue IBUKeHUs"




72

73

74

MopenupoBanue OHOTOTHUYECKUX
cucreM. [IpakTudeckas pabora 1mo
teme "MojenupoBanue
OMOJIOTHYECKHUX chcTEM"

MaremaTudecKue MOJICIu B
SKOHOMHUKE. BrruncinurenbHbIe
9KCIICPUMCHTEBI C MOJACIISIMHA

BeposiTHOCTHBIE MOAETH.
[TpakTuueckas paboTa 1o Teme
"MMuTalinOHHOE MOJETUPOBAHUE
¢ TIOMOIIIbI0 MeTo/1a MoHTe-
Kapino"

0.5

0.5

75

76

KOMHBIOTGpHOG MOACIINPOBAHNC
CUCTCM YIIpAaBJICHHUA

O0paboTka pe3yabTaToB
IKCIIEPUMEHTA

77

Tabnuunble (pensairoHHbIC) Oa3bl
JTAHHBIX

78

79

[Touck, copTupoBka u QrIbTpaIUs
JAHHBIX. 3aMPOChl HA BBIOOPKY
JTAHHBIX. 3aMIPOCHI C TapaMeTPaMHU.
Brruncnisiemple nosist B 3armpocax

[IpakTuaeckas paboTta 1mo Teme
"PaboTa ¢ roToBoii 0a30ii JaHHBIX"

80

MHuoroTta0ian4Hble 0a3bl JaHHBIX.
Tume! cBsi3eit MexXAy TaOIHIIAMU.
Buemnny kimrou. LlenoctHOCTH
0a3bl JaHHBIX




[TpakTuueckas paboTa 1Mo Teme

81 "Pa3paboTka MHOTOTa0IUIHOM
0a3bl JaHHBIX"

22 3anpockl K MHOTOTaOJIUYHBIM
0a3aM JIaHHBIX
[TpakTuueckas paboTa 1Mo Teme

83 "3anmpochl K MHOTOTaOJIUYHOM
Oa3e ma"HHbIX"

84 S3bIk ynipaBnenus nanabiMu SQL
[Ipaktryeckas paboTa o Teme

85 "YnpasieHue TaHHBIMU C
nmoMouibko si3pika SQL"

26 Hepensimmonusie 6a3bl TaHHBIX.
DKCHEepPTHBIE CUCTEMBbI

87 HaTeprer-npuioxeHns
[TonsTue o cepepHOU U

23 KJIMEHTCKOM YacTsAX CauTa.
TexHOIOTHs «KIHUEHT — CEPBEPY,
€€ IOCTOMHCTBA U HEJOCTATKU

89 OcHoBbl si3pika HTML
[TpakTuueckas paboTa 1o Teme

90 "Co3nanue TeKCTOBOM BeO-
CTpaHUIIbI"

91 OcHosbl si3p1ka HTML

92 OcHossl si3p1ka HTML
[TpakTudeckas paboTa 1mo Teme

93 "Co3nanue BeO-CTpaHuULbI,

BKJIFOYAKOLIEH MYJIbTUMEIUIHBIE




94

00BEKTHI (PUCYHKH, 3ByKOBBIE
JaHHbIE, BUE0)"

OCHOBBI KacKaHBIX TaOJIHUI]
ctuneit (CSS)

95

96
97
98

99

100

101

[TpakTuueckas paboTa 1o Teme
"OdopmiieHre CTpaHUIIbI C
MOMOUIBIO KACKAAHBIX TaOJIHIL
cruiein”

Cuenapuu Ha si3pike JavaScript
Cuenapuu Ha si3bike JavaScript
®opmbl Ha BeO-CTpaHUIIe
[TpakTudeckas paboTa 1Mo Teme
"O6padoTka gaHHbIX GpopM"
Pa3mernenue BeO-caiiToB. Yciayra
XOCTUHTa. 3arpy3ka (aiiioB Ha
CalT

Kangpuposanue. McnpaBnenue
nepcnekTuBkl. ['ucrorpamMmma.
Koppekuus ypoBHe#, KoppeKkuus
usera. O0eciiBEeUnBaHNE [IBETHBIX
n300pakeHU

102

103

BBon nzobpaxenutii
UCTOJIb30BAHUEM PA3INYHBIX
IU(PPOBBIX YCTPOKCTB.
[TpakTuueckas pabora o Teme
"O6padoTka G POBBIX
dororpadmuii"

Perymis. PaGoTa ¢ obmactsamu.
@unbTpsl. [IpakTHueckas pabora

0.5

0.5




104

o Teme "PeTymib nugpoBbIx
dbotorpaduii”

MHorocoiHbIe H300paKeHHUs.
TexkcroBsle cion. Macka cios.
Kananer. Coxpanenue
BbIJIEJIEHHOM 00J1aCTH

105

106

107

108

[TpakTuueckas paboTa 1o Teme
"MHorocolHbIe H300pakeHus"

[ToaroroBka UIOCTpALIUK IS
BeO-caiftoB. [IpakTuueckas padbota
10 TemMe " AHUMUPOBaHHBIE
n3o0paxxeHus"

Bexkropnas rpaduxka.
Bekropuszanus pacTpoBbIX
HN300pakeHU M

[IpaxTrueckas pabora o Teme
"BekTopHas rpaduxa"

0.5

109

110

111
112

[IpuHIMITBI TOCTPOCHUSA U
PEIaKTUPOBAHUS TPEXMEPHBIX
Monaenei

[IpaxTrueckas pabora o Teme
"Co3gaHue npocThIX TPEXMEPHBIX
Mozenein"

Cerounble Mosienu. Marepuaibl

[TpakTudeckas paboTa 1mo Teme
"Cerounbie Moaein"

113

MopnennpoBaHre HCTOYHUKOB
ocseneHus. Kamepst




[Ipaktuyeckas paboTa o Teme

114 " " 1
Pennepunr

115 AnnutuBHBIEC TexHOJIOrHH (3D- 1

IPUHTEPHI)

[TonsaTHE O BUpTYyaIbHOU
116 pPEAIbHOCTH U JOTIOJIHEHHOM 1

pEaIbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 Pe3epBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE BpeMst 1
133 Pe3epBHOE BpeMst 1
134 Pe3epBHOE BpeMst 1
135 Pe3epBHOE BpeMst 1
136 PezepBHOE BpeMst 1




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

136

36.5







IMPOBEPSIEMBIE HA EI'D 110 UH®OPMATUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUA

IIposepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHON MPOrPaMMBbl CPeIHEro
o0urero oopasoBanus

1.

3name (noHumams)

1.1

ITonnmanue OCHOBHBIX IIPUHLUATIOB YCTpOMCTBA u
GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIMOHAPHBIX U MOOMIIBHBIX
KOMITbIOTE€POB; TEHACHIIUI Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTUI;
BJIaJICHUE HAaBBIKAMU PaOOTHI C OMEPAMOHHBIMU CHCTEMaMU U
OCHOBHBIMHM BHJIaMH IMPOTPAMMHOTO OOECTICUCHUS ISl PElICHUS
y4eOHBIX 3aJ1a4 110 BRIOPAHHOM CIeIMaTu3aiu

1.2

1.3

1.4

Hanuuwne npencrabneHuil 0 6a30BbIX NPUHLKINAX OPraHU3ALUU U
GYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETEeH

[ToHnMaHNe OCHOBHBIX HPUHIUIOB AMCKPETU3ALUHN Pa3IMYHBIX
BUJIOB MH(pOpMaLUU

[Tonnmanue 0a30BbIX aJITOPUTMOB OOpPaOOTKM YHUCIOBOM U
TEKCTOBOM MH(OpMauu (3aUCh YKCE B MO3UIMOHHON cucTeMe
CUMCIIEHUS, AEIMMOCTb LEJIbIX YACEN; HAX0XKAEHHE BCEX MPOCTBIX
yucesl B 3aJaHHOM Jpara3oHe; o0paboTKa MHOTropa3psIHBIX
LENIBIX YNCEN; aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYI'HX), AITOPUTMOB
MOMCKA U COPTHUPOBKH

1.5

3HaHre (PYHKIIMOHAIBHBIC BO3MOXXHOCTH HMHCTPYMEHTAIBHBIX
CPEJICTB Cpelibl pa3pabOTKH

1.6

1.7

Brnagenne OCHOBHBIMH CBEJACHHSMH O 0a3ax JaHHBIX, HX
CTPYKTYpe, CPEeICTBaX CO3AaHus U pabOThI C HUMU

IlonnMaHue BO3MOXHOCTEM M OIPAaHMYEHMM  TEXHOJOTUU
HCKYCCTBEHHOTO HMHTEIIJICKTa B Pa3jIMYHBIX O0JIACTAX; HAIUYUE
npeAcTaBICHUN 00 HUCIOJIL30BAHUN UH(OPMAIIMOHHBIX
TEXHOJIOTUH B Pa3IMYHBIX TPO(DHECCHOHANBHBIX cepax

1.8

Bnanenune TEOPETUUECKUM amnmapaTom, MTO3BOJISFOIIIUM
OCYLLIECTBIIATH NPEACTABICHUE 3aJaHHOIO HATYypPAJIBbHOIO YUCia B
Pa3NMUYHBIX CHCTEMaxX CYHUCIICHUS; BBIMOIHATH MPeoOpa3oBaHUs
JIOTUYECKUX BBIPAXKEHUH, HMCIOIb3Ysl 3aKOHBI alreOpbl JIOTHKU;
ONpeNeNsATh KpaTyaliiuii MyThb BO B3BEIICHHOM rpade u
KOJIMYECTBO IIyT€H MEXIYy BEpUIMHAMH OpPUEHTHUPOBAHHOIO
aIMKINYecKoro rpada

Ymemso

2.1

YMeHHe HUCIOoNIb30BaTh KOMITBIOTEPHO-MATEMATUYECKUE MOEIH
JUIsl aHaln3a OOBEKTOB W IMPOLECCOB: (OpMyIUpoBaTh Ielb
MOJIETTUPOBAHUS, BBIOIHITH aHAJIU3 PE3yJIbTaTOB, MOJYYESHHBIX B




2.2

XO0/Ie  MOJCIHPOBAHMS; OICHUBATH  aJIEKBAaTHOCTh MOJCIH
MOJIETUpYEMOMY  OOBEKTYy WJIM  IpoLeccy; IpeacTaBIsATh
pe3yJbTaThl MOJCIUPOBAHUS B HATJISITHOM BHUJIE

YMenue kiaccupuIUpoBaTh OCHOBHBIE 33/1aUd aHAJIW3a JAHHBIX
(mporHo3upoBaHue, KiIacCU(pUKALMS, KIacTepu3alus, aHallu3
OTKJIOHEHUH); TIOHMMATh IOCJIEOBATENIBHOCTh PEIICHUs 3a/1ay
aHaJli3a JTaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BBIOOP © (MJIM) TIOCTPOCHHE MOJEIH,
npeoOpa3oBaHKe JaHHBIX, BU3yAIU3aIUsl JaHHBIX, HHTEPIIPETAIUS
PE3yJITaTOB

2.3

YMeHue omnpeneniarb HHPOPMAIMOHHBIA O0BEM TEKCTOBBIX,
rpaduyecKux M 3BYKOBBIX JAHHBIX IPHU 3aJaHHBIX I[apaMeTpax
JUCKpETH3aluu. YMEHUE ONpeleNsiTh CpPEIHIO CKOPOCTh
nepeiayy TaHHbIX, OLICHUBATh U3MEHEHHE BPEMEHHU TIepeiauu pu
W3MEHEHUU WHPOPMAITMOHHOTO 00BhEMa TJAHHBIX U XapaKTEPUCTHK
KaHajia CBSI3U

24

YMeHune CTpouTh KOJ, OOECIeUHuBaIONIUA  HAUMEHBIIYIO
BO3MOJKHYIO CPETHIOI0 JUIMHY COOOIIEHHUS MPY N3BECTHON YacTOTe
CUMBOJIOB

2.5

2.6

YMeHue UuCmoib30BaTh MOpPH  PEIICHUWH  33aJad  CBOMCTBA
MO3UIIMOHHOW 3allUCU YHCEJ, AJTOPUTMBbI TMOCTPOCHUS 3alKCHU
yuciia B MO3WIIMOHHOM CHCTEME CYHCJIEHHS C 3aJaHHBIM
OCHOBAHUEM U MTOCTPOCHUSI YUCJIA IO CTPOKE, COAEPIKAIICH 3aNUCh
9TOr0 4YHcCja B MO3UIIMOHHOM CHCTEME CUMCICHHUS C 3aJIJaHHBIM
OCHOBAHWEM; YMEHHE BBHITIOJHITH apru(METUUECKUEe OTEepaIii B
MMO3UIIMOHHBIX CUCTEMaX CUHCICHUS

YMeHue CTpOUTH JIOTMYECKOE BBIPA)KEHHE B JIU3BIOHKTUBHON WU
KOHBIOHKTUBHOW HOPMalibHBIX (opMax MO 3aJaHHON Tabmuie
UCTMHHOCTH; HCCJIE0BAaTh 00JAaCTh MCTUHHOCTU BBICKAa3bIBAHMUSA,
COJZIepXKalllero IMEPEMEHHBIE; peIlaTh HECI0XHbIE JIOTMYECKUE
ypaBHEHUSI

2.7

YMeHne pemarb aIrOpUTMUYECKHE 3aJlayd, CBS3aHHBIE C
aHanmu30M TpadoB (3a7a4ll TOCTPOCHHUS ONTHMAIBHOTO ITyTH
MeX1y BeplIMHaMU Tpada, onpeaeseHuss KOJIMUeCcTBa pa3InuHbIX
IIyTE€H MEXAY BEpPIIMHAMM OPUEHTHPOBAHHOIO ALMKINYECKOIO

rpaga)

2.8

YMeHHe UCTI0Ib30BaTh IEPEBbS MPU aHAJIN3€E U TIOCTPOCHUH KOJIOB
U JUId TpeACTaBICHHUS apu()METHUYECKHX BBIPAKCHHUH, TNpU
peuieHuy 3a7a4 IOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO
UTPHI 110 33JJaHHOMY aJITOPUTMY; pa3padbaTeiBaTh U 0OOCHOBBIBAThH
BBIUIPBIIIHYIO CTPATETUIO UIPbI

2.9

YMenue AHAJIM3UPOBATL AJIITOPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/ILI
TPpaCCUPOBKHU, OIIPCACIIATH 0e3 HCIOIL30BaHUS KOMIIBIOTCPA
PE3YJIbTAThl BBIITOJHCHUA HCCIIOKHBIX HPOTrpaMM, BKIHOYAKOMIUX




LUKJIbI, BETBICHUS W MOAIPOTPAMMBI, NPH 3aJaHHBIX HCXOIHBIX
JTAHHBIX

2.10

VYMeHue omnpenensarbh CI0KHOCTb M3ydaeMbIX B Kypce 0a30BBIX
AJITOPUTMOB (CYMMMpPOBAHHUE 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, MepeOOpHbIE ANTOPUTMbl, JBOMYHBIA IOUCK) U
IIPUBOJUTH IPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOU CII0KHOCTH
JUISL pELICHUS] OTHOM 3aJ1aud

2.11

Brnagenne  yHMBEpPCAJBHBIM  S3BIKOM  IPOTPAMMHPOBAHUS
Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#),
NPEJCTaBICHUSMH O 0a30BBIX THIIAX JaHHBIX M CTPYKTypax
JMAHHBIX; YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIPABISIOIINC
KOHCTPYKIIMH;, YMEHHE OCYIICCTBIATh aHAIN3 MPEITIOKCHHON
MPOTPAMMBI: ONPEACIATh PE3YNbTaThl PabOTHl TPOTPaMMBI TIPU
3aJJaHHBIX UCXOJHBIX JaHHBIX; OMPEICIIATh, IPH KaKUX UCXOIHBIX
JAHHBIX BO3MOXHO TIOJTyYEHUE YKa3aHHBIX PE3YJIbTATOB; BBISBIISATH
JTaHHBIC, KOTOPBIE MOTYT TIPUBECTH K OIMMUOKEe B pabote
nporpamMmbl;  (POPMYJIUPOBaTh TPEUIOKEHUS M0  YIIYUIICHUIO
MPOrPaMMHOTO KOJa

2.12

YMeHne peanu3oBBIBATH HA BBIOPAHHOM Ui W3YUYCHUS S3BIKE
nporpammupoBanusi Beicokoro ypoHs (Ilackans, Python, Java,
C++, C#) TumoBble anropuTMbl OOpaOOTKH YHCEI, YHCIOBBIX
MOCJIEIOBATENIbHOCTEM U MACCUBOB: MPE/ICTABICHUE YUCIA B BUJIE
Habopa MPOCTBIX COMHOXKHUTEJICH; HaXOXKJIECHHEC MaKCHMallbHON
(MMHMMaNIbHON) LM(PHI HATYpalbHOIO YHUCIA, 3alMCAaHHOIO B
CUCTEME CUMCJICHHUS C OCHOBaHHMEM, He mnpeBbimarnmumM 10;
BBIYUCIICHHE OOOOIIEHHBIX XapaKTEPUCTUK DSJIEMEHTOB MacCHBa
WIM YHUCIOBOW TMOCIEA0BATEIbHOCTH (CyMMBI, MPOU3BEIACHUS
CpeIHEero apu(pMeTH4ecKoro, MUHUMAIBHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB,  KOJMUYECTBA  DJIEMEHTOB,  YJIOBIETBOPSIOIIUX
3aIaHHOMY YCJIOBHIO); COPTUPOBKY 2JIEMEHTOB MAacCHBa; YMEHUE
WCII0JIh30BaTh B IPOrpaMMax JaHHbIC PA3JIMUYHBIX THIIOB C yUETOM
OTrpaHMYEHUMN HA AMANa30H UX BO3MOXHBIX 3HAYEHUMN, IPUMEHSTh
MIPU PEIIEHUH 3a/1a4 CTPYKTYPhI TaHHBIX (CIIUCKH, CIIOBAPH, CTEKH,
ouepend, IEpeBhs); MPUMEHITh CTaHAAPTHBIE M COOCTBEHHBIC
MOIITPOTPAMMBI 1 00pabOTKH YHCIIOBBIX IAHHBIX U CHMBOJBHBIX
CTPOK; HCIIOJIb30BaTh MpH pa3pabOTKe MporpaMM OUOIHOTEKU
MOANPOrpaMM; yYMEHUE UCIOJIb30BaTh CPEJICTBA  OTJIAAKU
IporpaMM B cpeJie TPOorpaMMUPOBAHUS

2.13

YMeHHEe UCIONb30BaTh JJICKTPOHHBIC TAaOMWIIBI JUIsl aHaau3a,
IpeICTaBICHUST M O00paOOTKM JaHHBIX (BKJIIOYas BBIOOP
ONTUMAJILHOTO PEIICHUS, TIOI00p JUHUU TPEeHa, pelIeHne 3a1a4
MIPOTHO3UPOBAHMS ), yMeHHUe WCII0JIh30BaTh TaOJIUYHBIC
(pensiioHHBIE) 0a3bl TAHHBIX U CIIPABOYHbBIE CUCTEMBbI

2.14

Ymenue OPraHUu30BBIBATH JUYHOE UH(OPMAIIMOHHOE
MPOCTPAHCTBO C MCIOIB30BAHUEM PA3JIUYHbBIX CPEJICTB LHU(POBBIX




TEXHOJIOTHI; TMOHUMaHUE BO3MOXXHOCTEM IU(POBBIX CEPBUCOB
rOCYJIapCTBEHHBIX YCIYT, IUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB



INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
NHOOPMATHUKE

Kon
1

1.1

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA
[{udposas rpaMOTHOCTH

OcHOBHBIC TCHACHIUU PAa3BUTHUA KOMIIbIOTCPHBIX TEXHOJIOTHUM.
HapanneanHe BBIYMCJICHHA. MHoronpoueccopHHe CHUCTCMBI.
Pacnpe}:[enéHHHe BBIYUCIIUTCIBHBIC CUCTCMBI U o6pa60TI<a OOJIBIINX
JaHHBIX

1.2

[IpuHUUNBI OCTPOCHUS W ammapaTHble KOMIOHEHThl KOMIBIOTEPHBIX
cereii. CereBble mnpoTokonbl. CeTb HMHTepHET. Anpecamuss B ceTH
Wntepner. Ilpotokonsr crtexka TCP/IP. Cucrema HOMEHHBIX HMEH.
Paznenenne [P-cetn Ha MOACETH C TOMOIIBIO MACOK MOACETEM

1.3

QaitnoBass cucrema. Ilonck B (aiinoBoit cucreme. [IpuHIMIBI
pa3MellleHuss M HMEHOBaHMsA (allIoB B JIOJITOBPEMEHHOM IaMATH.
[I1aGioHBI 111 ONIMcaHus rpynn ¢aitios

1.4

1.5

CKOpOCTB nepcaayn OJaHHbIX. 3aBHCHUMOCTD BpEMCHU IICpCaAaYn OT
I/IH(l)OpMaHI/IOHHOI‘O 00BEMa JaHHbIX U XapPaKTCPUCTHUK KaHajla CBA3H

HIudpoBanue naHHBbIX. CHUMMETpPUYHBIE M HECUMMETPUYHBIE HIH(PBHI.
Mudpser npocroit 3amensl. [Hudp Lezaps. udp Buxenepa. Anroputm
mgposanus RSA

1.6

Konpl, mo3Bonsitomue oOHapyUBaThb M UCHPABISATH  OIIKUOKH,
BO3HUKAIONIME TIpU Iiepenadye JOaHHbIX. PaccrosHue X3>MMUHra.
Konuposanue ¢ moBropenuem 6utoB. Koasl XoMmuHTa

TeopeTnueckre OCHOBBI HH(POPMATUKU

2.1

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIE KOJIBI.
JlexoupoBaHuEe COOOIICHMH, 3aMMCAaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX
konoB. YcioBue @ano. [loctpoeHne 0AHO3HAYHO JEKOAUPYEMBIX KOJOB
C TIOMOUIBIO JIEpEBa

2.2
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Teoperndeckue MoaAX0/IbI K OIEHKE KonndyecTBa nHbopmaru. Eannuiies
U3MepeHus KonudectBa MHpopmaruu. AydaBUTHBI MOIXOA K OICHKE
KoJM4ecTBa MHGopMaluu. 3aKOH aJAIMTUBHOCTH H(popmarn. Popmyiia
Xaptiau. Unpopmarus u BepostHocTb. Popmyra lllennona

Cucremsl cuuciieHus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHMCEN B
MO3UIIMOHHOW cucTeMe cuuciieHus. (CBOMCTBa MO3MLUMOHHON 3amucu
qHcia: KOJIMYECTBO HHM(p B 3alMCH, NPU3HAK JEIMMOCTH YHUCIIa Ha
OCHOBaHHE CUCTEMBI CUMCIIEHHs. AJITOPUTM MEPEBOAA LIEJIOr0 Yucia u3
P-n4HOl cHuCTEMBI CUMCIEHMsSI B JECATHYHYHO. AJITOpUTM IEpeBoja
KOHEUHOM P-nuHOl npo0u B AECATUUHYIO. AJTOPUTM IEpPEBOJa LEI0Tr0
qucila M3 JACCATUYHOM CUCTeMBl cuucieHuss B P-uunyro. Ilepeson
KOHEYHOU JIeCATUYHOU J1podu B P-munyro. /[BomuHas, BocbMepuyHas U
IIECTHAAUATEPUYHAsl CUCTEMBI CYMCIIEHHs, CBA3b MEKIYy HHUMHU.
Apudmerndeckue onepanuy B IO3UIUOHHBIX CUCTEMAaX CUUCICHHUS
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TpOI/I'—IHaﬂ YPaBHOBCIICHHAA CUCTCMa CUUCIICHHA. I[BOI/I‘IHO-ILCCSITI/I‘IHB,H
CHUCTEMA CUHCIICHUA

2.5

Konuposanue tekctoB. Koguposka ASCII. OnHobaiiTHBIE KOAHPOBKHU.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenue
MH(OPMALIMOHHOTO 00BEMA TEKCTOBBIX COOOILIEHUI

2.6

2.7

2.8

KomupoBanune wu3o0paxenuil. OueHka HHPOPMALMOHHOTO 00BEMA
rpaguecKuX JaHHBIX TPH 3aJaHHBIX pa3pelleHNH W TIyOuHe
KoaupoBaHus 1BeTa. LlBetoBeie momenu. KomupoBanue 3Byka. OueHka
MH(pOpMaAIIMOHHOTO 00BEMa 3BYKOBBIX TAHHBIX NPH 3aJaHHBIX 4acTOTE
JAMCKPETU3ALUH U Pa3PsTHOCTH KOJUPOBAHUS

Anrebpa noruku. [lonstue Bricka3bpiBaHus. Bricka3biBaTenbHble (HOPMBI
(npenukatel). KBaHTOPBI CyII€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabauipl ICTUHHOCTH. Jlornueckre BhIpaskeHusl.
Jlornueckune ToxzaecTBa. Jlornueckue omnepauud W ONEpauud  HaL
MHOKECTBAMH.

3aKOHBI aNreOpbl JIOTUKU. DKBUBAJIEHTHBIE IPEOOPa30BAHMS IOTUYECKHUX
BbIpakeHUH. JIornyeckre ypaBHEHHS U CUCTEMBI YPaBHEHUM.
Jlornueckue  QyHKUMU. 3aBUCHUMOCTh  KOJHMYECTBA  BO3MOXKHBIX
JIOTUYECKUX (PYHKIMI OT KOJIMYECTBA apTyMEHTOB.

Kanonuveckue ¢hopMbI JIOTHUECKUX BhIPAXKEHUN

COBCpI_HeHHBIe AU3BIOHKTHBHBIC KOHBbIOHKTUBHBIC HOPMAJIbHBIC (bOpMBI,
AJITOPUTMBI UX IMMOCTPOCHUA 110 T3,6J'II/III€ HUCTHUHHOCTHU

2.9

Jlornueckue 3jIeMEHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psansslii  cymmarop. IloctpoeHne cxeM Ha JIOTUYECKUX
JJIeMEHTax [0 3aJaHHOMY JIOTUYECKOMY  BBIPAXEHHUIO.  3aluch
JIOTUYECKOTO BBIPAKEHUS TI0 JIOTHUECKOM cXxeme

2.10

Mopemn wn wmopenupoBanue. llenm monenupoBaHus. AJNEKBaTHOCThb
MOJIEIM  MOJIECTHPYeMOMY O00BeKTy wuiau mporeccy. Dopmanuzanus
MPUKJIAJHBIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOAEIUPOBAHHUS B BHUAC, YAOOHOM IS
BOCHPUSTHS YeJIOBEKOM. ['paduyeckoe mpeicTaBieHUue JaHHBIX (CXEMBI,
TaOJIULbI, TPAQUKN).

2.11

[IpencraBienue 1enbix YUCEA B NaMITH KOMIbOTEpa. OrpaHUYE€HHOCTh
IUama3oHa 4YUCeJl MpU  OrPAHMYEHUHM  KOJMYECTBA  Pa3psaoOB.
[Tepenonnenue pa3psigHON CeTKU. be33HakoBbIE M 3HAKOBBIE JaHHBIC.
3HaKOBBIM OUT. [[BOMYHBIN TOTIOTHUTEIBHBIN KOJ OTPULIATETHHBIX YHCEIL.
[TobutoBbie noruyeckue omepanuu. Jlornueckuid, apupmeTnueckuii u
nukinndeckuit capuru. [ludpoanue ¢ moMoIpI0 TOOUTOBOM OMepanuu
«uckimoyaromee UJIH»

2.12

HpeZ[CTaBJ'IeHI/IC BCHICCTBCHHBIX YMUCCJI B TIAMATHU KOMIIBIOTCPA. 3Haqau1a;{
YacTb W IOPAOOK YHCIIA. I[I/IaHSBOH 3HAQYCHUHN BEIIECTBEHHBIX YMCE.
HpO6J’I€MBI XpaHCHHA BCIICCTBCHHBIX YUCCJI, CBA3AHHBIC C OTPAHUYCHUCM
KOJIMYCCTBA Pa3psAd0B. Beimonnenue onepaunﬁ C BCHICCTBCHHBIMHU
YqHuCJiaMH, HAKOIIJICHUC OIIIHOOK IMPU BBIYUCJICHUAX




2.13

I'padpr. OcHoBHble mnoOHATUSA. Buael rpagos. Onucanue rpadoB ¢
MTOMOIIBI0 MAaTPHI] CMEXHOCTH, BECOBBIX MaTPHULl, CHUCKOB CMEXHOCTH.
Pemenne anropuTMHuUecKHMX 3aad, CBSI3aHHBIX C aHaIUW30M TIpadoB
(mocTpoeHne ONTHUMAIBHOIO IyTH MEXAYy BepHIMHaMH rpada,
Ollpe/ie]IeHHe KOJIMYECTBA PA3IMYHbIX IyTeH MeXay BeplIIMHAMU
OPUEHTUPOBAHHOT'O AlIMKINYECKOT0 rpada)

2.14

HepeBbs. bunapuoe nepeso. JlepeBns noucka. CriocoObl 06X0a aepesa.
[IpencraBienne apudMeTHYECKMX BBIPAKECHUH B BHIC JcpeBa.
Hcnonw3oBanue rpadoB W JIEPEBHEB MPH ONMUCAHHH OOBEKTOB W
MIPOIIECCOB OKPY’KAIOIIEr0 MHpa

2.15

2.16

JIMCKpeTHBIE UTPBI IBYX UTPOKOB C MOJIHOM nH(popmanueit. [loctpoenue
nepeBa nepebopa BapUaHTOB, OMMCAHHE CTPATETWU UIPHI B TAOJIMYHOM
¢opMe. BpIMIphIIHBIE W MPOUTPHIIIHBIE MO3UIMHU. BbIUrphIIIHBIE
CTpaTeruu

CpenctBa HMCKYCCTBEHHOTO WHTEIUIEKTa. MaeHTH(UKaUg U TOUCK
n3o0pakeHui, pacmo3HaBaHue Jull. lcmonb3oBaHue  METOIOB
HMCKYCCTBEHHOTO MHTEJUIEKTa B oOydJaronux cucremax. Mcmonp3oBanue
METOJIOB HCKYCCTBEHHOTO HWHTEJUIEKTa B poboToTrexHuke. HMHTepHeT
Bemieil. HelipoHHble ceTn

AJNTOpUTMBI M IPOrPAMMHUPOBAHUE

3.1

3.2

3.3

3.4

Qopmanu3anuss NOHATHS —anroputma. MamuHa TeropuHra Kak
YHUBEpCajabHas MOJEIb BEIYMCICHUN

OreHka CII0KHOCTH BhIYHcIeHUH. Bpemst paboThl 1 00BEM HCIIONB3yeMOn
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHbIX. OIleHKa
ACHUMITOTUYECKOU CJI0KHOCTH aJTOPUTMOB. ANTOpUTMBI
MOJIMHOMUANBHON  ciioxHOCTU. [lepebopublie anroputmel. I[Ipumeps
Pa3IMYHBIX QJITOPUTMOB PENIEHUS OJHOM 3aJadd, KOTOPbIE HMEIOT
Pa3IMYHYIO CIIOKHOCTD

OmnpeneneHre  BO3MOXHBIX  PE3yJbTaTOB  pabOTBHl  MPOCTEHIINX
QITOPUTMOB  YIPABICHUS  UCIOJHHUTEISIMH W BBIYHUCIUTEIHHBIX
anropuT™MoB. OmpeieNeHne HCXOIHBIX JAHHBIX, IPH KOTOPBIX aJIFOPUTM
MOJKET JIaTh TPEOyeMbIi pe3ynbTaT

Anroputmbl  00pa0OTKM  HATypalbHBIX  4YHCENl, 3allCaHHBIX B
MO3UIMOHHBIX CHUCTEMaxX CUMCICHHs: pa30uMeHue 3alucH Yuciaa Ha
oTAenbHbIe LUGPBI, HAXOXKICHHE CyMMBl W TpOU3BeAeHHS wuUdp,
HaXO0XJCHHEe MAKCUMaIbHOW (MUHUMAIBHON) HU(PHI.

IIpencraBnenue uucina B BHAE HAOOpa MPOCTBIX COMHOMXKHUTENEH.
AJdroput™m OBICTPOTO BO3BEIEHUS B CTemeHb. [IoMCK MpPOCTHIX yucen B
3aJJaHHOM JMaNa30He ¢ MOMOIIBIO AJITOPUTMA «peleTo DpaTocheHar

3.5

MHoropa3psiHbIe [eble YUCIIa, 3a/1a4H IITUHHOW apuhMETHKH

3.6

S3pik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tuns
JAHHBIX: LEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJbHBIE, JIOTHUYECKHUE.
BerBnenusa. Cnoxuble ycnoBusg. Lluknel ¢ ycnmoBuem. Iuxisl 1o
IIEPEMEHHOM.




O6paboTka AaHHBIX, XpaHAUXCS B (ailiax. TeKCTOBbIE U JBOMYHBIC
(aiinel. @aiinoBele nepeMeHHbIe ((ailioBbie ykazatenu). UreHue u3
(aiina. 3anuck B daii.

Pa3Ouenne 3amaun Ha mnoazanauu. lloxmporpammsl (mpouenypsl u
GyHKIHIN).

Hcnonp30BaHue cTaHAapTHON OMOIMOTEKH SI3bIKA IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U pyHkuuu. Vcnonb3oBaHue cTeka
JUIsL OPraHU3ALMH PEKYPCUBHBIX BBI30BOB

3.8

3.9

3.10

3.11

UucnenHsle MeTOAbl. TouHOEe W NPUOTMKEHHOE peIICHUS 3a/JIauu.
UucineHHoe peIICHHE YpaBHEHWM C IOMOIBI0 Toadopa MmapaMmerpa.
UucneHHble METOABI pEIUICHUS YPAaBHEHHI: METOJ Tmepedopa, METO[
MOJIOBUHHOTO JeieHus. [IpuOmmkEHHOE BBIYUCICHUE JUTMH KPHBBIX.
Brruucnenue miomanaei Guryp ¢ moMoIb0 YUCIECHHBIX METOJ0B (METOT
MPSIMOYTOJIBLHUKOB, METOJ Tparenuii). [Touck Makcumyma (MUHUMYyMa)
(YHKIIMU OJTHON TIEpEMEHHON METOAOM MOJIOBUHHOTO JEICHUS

O6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIIUU —s3BIKA
MPOrpaMMUPOBAHUS 1JIT O0OpPaOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJBHBIX CTPOK: TMOJACYET KOJMYECTBA IOSBICHUMN
CUMBOJIa B CTpPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM
CHUMBOJIaM, IIOUCK MOJICTPOKU BHYTPHU JTAaHHOU CTPOKH, 3aMEHA HAlJICHHON
MOJACTPOKH Ha APYTyH CTPOKY. lI'eHepamus BceX CJIOB B HEKOTOPOM
andasure, YAOBJIETBOPSIOIINX 3a/1aHHBIM OTPaHUYECHUSIM.
[IpeoOpazoBaHue unciaa B CAMBOJIBHYIO CTPOKY U OOpaTHO

MaccuBbl ¥ TOCIEeI0BaTEIbHOCTH 4ucen. Bwruncienne o0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa UJIM YUCIOBOM MOCIEA0BATEIIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEHETO apUPMETHIECKOT0, MUHUMAIBLHOTO U
MaKCHMAaJIbHOIO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIINAX
3aJJaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aIaHHOT0 3HAYCHUS B MACCHUBE.
AnropuT™MBl  pabOTBI € JJIEMEHTAMH MacCMBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTUpoBKa ogHOMEpHOro maccuBa. Ilpocteie
METOJIbI COPTUPOBKM (METOJ Iy3bIPbKa, METOJ BBIOOpa, COPTUPOBKA
BcTaBkamu). CopTUpOBKa cCiMsSHUEM. bpIcTpas COpTHpPOBKA MaccHBa
(amroputm QuickSort). /I[BonuHBINA TOUCK B OTCOPTUPOBAHHOM MacCCHBE

JIByMepHbIE MacCUBBI (MAaTpHIIbl). AJITOPUTMBI 00paOOTKHU ABYMEPHBIX
MacCHBOB: 3aIIOJJHEHHE JIBYMEPHOTO YHCJIOBOIO MAaccHBa IO 33JaHHBIM
IpaBUJIaM, IIOMCK OJJIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIICHHE
MakCcMMyMa (MHUHMUMYMa) U CYMMBbI 3JIEMEHTOB JIByMEPHOI'O MAacCHUBA,
NEepeCTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOIO MacCUBa

3.12

CrnoBapu (accoIMaTUBHBIC MACCHBBI, OTOOpakKeHUs). XOII-TaOJIMIIBI.
[TocTpoenue anhaBUTHO-9aCTOTHOTO CIIOBAPS IS 33JAHHOTO TEKCTa

3.13

Creku. AHaiu3 NpaBUIBHOCTH CKOOOYHOIO BbIpaXeHMs. BbruncieHue
apu(METHYECKOI0 BhIPAXKEHUS, 3alIMCAHHOTO B MOCTPUKCHON opMe.
Ouepenu. Mcnonb3zoBaHue ouepeiu 1Jisi BPpEMEHHOTO XpPaHEHUS JAHHbBIX




3.14

Anroputmsl Ha rpadax. IloctpoeHrne MUHUMaIBbHOTO OCTOBHOI'O JIEpEBA
B3BELIEHHOI'O CBSI3HOI'O HeopHeHTHpoBaHHOro rpada. KomamuectBo
pa3IMyHBIX ~ MyTed  MeXay  BEepUIMHAMH  OPHUEHTHPOBAHHOTO
anuKiIn4eckoro rpada. Anroputm JeidkcTpsl

3.15

HepeBbsi. Peanmmzanust gepeBa € NOMONIBIO CCBUIOYHBIX CTPYKTYD.
JIBonunbie (OmHapHbie) nepeBbsi. l[locTpoenue nepeBa Uisl 3aaHHOTO
apudMeTUUeCKOro BbIpaKeHUs. PeKypcUBHBIE alropuTMbl 00Xo07a
nepesa. Mcronb3oBaHue cTeka v odepeu aisi 00xojia gepeBa

3.16

JluHamudeckoe MpOrpaMMHpPOBAaHME KaK METOJ| pelIeHus 3agad ¢
COXpPaHEHHEM TMPOMEXKYTOUHBIX pe3yJIbTaTOB. 3aJaud, pellaeMble C
MOMOIIBI0 ~ JUHAMHYECKOTO  MPOTrpaMMHUPOBAHUS: BBIYHMCIICHUE
PEKYpCUBHBIX (DYHKIMM, TOMCYET KOJIMYECTBA BapHAHTOB, 3aJauyd
ONTUMU3ALINHI

3.17

4.1

4.2

[lonsatue 00  OOBEKTHO-OPHUEHTUPOBAHHOM  MPOTPAMMHUPOBAHUMU.
OO0bexkThl W kjacchl. CBoiicTBa U MeTOABl O0BEKTOB. OOBEKTHO-
OpUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO  TIOJAXOJA. WNukancymnsnus, HacJleJI0BaHue,
nomMophu3m

NudopmanioHHble TEXHOIOTUN

Ananu3 nanHbix. OCHOBHBIE 33/]Ja4M aHAJIW3a JaHHbIX: IPOTHO3UPOBAaHUE,
KJaccudukanusi, KJIacTepu3anusi, aHaIu3 OTKJIOHCHUH.
[TocnenoBaTeIbHOCTH PEIICHHMS 3a/1a4 aHAIM3a JAHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OI[EHKA KaueCTBa JaHHBIX, BBIOOP U (MJIM) MOCTPOCHUE
Mojenu,  mnpeoOpa3oBaHWE  JIaHHBIX,  BU3yalHW3alus  JIaHHBIX,
uHTeprnpeTanusi pe3yibraroB. IIporpammubie cpenctBa u WHTepHer-
CEPBUCHI sl 00pabOTKU M TIPEACTAaBICHUS JaHHBIX. bolblue naHHbIC.
MarmmHaHoe oOydeHue

AHau3 TaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Ta0NuLl. Beuncnenue cymMmsl,
cpeaHero apupMeTUUecKoro, HauOOJbIIero (HaMMEHBIIET0) 3HAYCHHS
auanasoHa. Berumcienne Kod(QQHUIMEHTa KOPPENSIUH JBYX PSAIOB
naHHbIX. [locTpoeHue cTon0yaThiX, IMHEHYAThIX U KPYTOBBIX JTUArpPaMM.
[Toctpoenue rpadukos ¢pyHkuuid. [logdop nuHuUM TpeHaa, perieHue 3a1a4
IIPpOrHO3UpOBaHusA. Pemienwe 3agad  ONTHUMHM3AaLUMU € IOMOLIBIO
AIIEKTPOHHBIX TAOIHI]
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Jluckpernszanus Ipyu MAaTeMaTHYECKOM MOJEINPOBAHUU HEMPEPBIBHBIX
IIPOLIECCOB. MopenupoBanue JIBUJKCHMSL. MoaenupoBanue
OMOJIOTHYECKUX CUCTEeM. MareMaThuyeckue MOJIeIM B SKOHOMUKE.
BrrancnurenbHble SKCIEPUMEHTHI ¢ MozesiMu. OOpaboTKa pe3ynbTaToB
JKcrepuMeHTa. MeToJl HauMeHbIIMX KBaApaToB. OIlLIEHKa 4YHCIIOBBIX
napaMeTpoB MOJIEIHPYEMBIX OOBEKTOB M MpoleccoB. BoccTaHoBieHnue
3aBUCHMOCTEH 110 PE3yJIbTaTaM SKCIIEPUMEHTA

4.4

BepostHocTtHbie Mopenu. Meroaet Monrte-Kapio. MmuranmonHoe
MojaenupoBanue. CUCTEMBI MACCOBOTO 00CITYKUBAHUS




4.5

4.6

Tabnuunble (pensuroHHBIE) 0a3bl JaHHBIX. Tabnuia — mpeAcTaBiIeHUE
CBeJIeHNH 00 OJMHOTHITHBIX oOBekTax. Iloje, 3amucek. Kirou TaOImITEL.
Pabora ¢ roroBoil 0a30ii maHHBIX. 3amoyHeHue 0as3bl maHHBIX. Ilomck,
COPTUPOBKA W (PWIBTpAIMS JIaHHBIX. 3alpoChl HAa BBIOOPKY JIaHHBIX.
3arnpocskl ¢ mapaMeTpamu. BerauciisieMble 1oJIs B 3apocax.
Muorotabnuynbie 0a3bl JaHHBIX. THUIBI CBA3EH MEXIy TaOiHUIlaMu.
Buemmaumit  xmrou.  IlemocTtHOCT,  0a3bl  JAaHHBIX.  3ampochl K
MHOI'0TA0JIMYHBIM 0a3aM JTaHHBIX

TexctoBeiii mporieccop. CpencTBa MOUCKa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JTOKYMEHTHI. CHOCKH,
ornapneHue. [IpaBuia UUTHPOBAHHUS WMCTOYHUKOB U O(DOPMIICHHS
OonbIMorpaPUIECKUX CChUIOK




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Uadopmatuka (B 2 yactax); 10 kmacc. yrinybnennoe obydyenue [Tonskos K.1O.,
Epemun E.A. OOmecTtBo ¢ orpanndeHHoi oTBeTcTBEHHOCThIO « BMHOM. JlabopaTtopust
3HaHU»; AkunoHepHoe oOmecTBO «M3narenscTBo «IIpocBenienue

* Undopmatuka (B 2 yacTax); 11 kmacc. yrayonennoe ooyuenue [Tonskos K.1O.,
Epemun E.A. OOmecTtBo ¢ orpanndeHHoi oTBeTcTBEHHOCThIO « BMHOM. JlabopaTtopust
3HaHUI»; AkunoHepHoe oOmecTBO «M3narenscTBo «IIpocBenienue

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

1. Undopmatuka. YMK nns crapueit mkonsl: 10—-11 knacebl. Yriny0n€HHbINA ypOBEHB.
Metoauueckoe nocodue Juist yaurtens» (aBrop-cocrasurens M. H. bopoaun);

2. Uudopmatuka. 10—11 xnaccsl. bazosslit u yrinyonénnsiii yposau. K. 1O. [Tomnsikos,
E. A. Epemun);

3. Uudopmaruka. Meroanueckoe nocodue: 10—11 knaccsl. ba3oBblil u yriyOn€HHbII
yposenb. K. FO. Tlonsikos, E. A. Epemun.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnekuust nudpoBeix 00pa3oBaTEIbHBIX
peCypcoB»

2. http://windows.edu/ru, «EnquHoe okHO A0CTyIa K 00pa30BaTelIbHBIM PECYypCam»

3. http://fcior.edu.ru, http://eor.edu.ru, «DeaepanbHblii IEHTP HHPOPMAITUOHHBIX
00pa30BaTEIBHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor yueOHBIX U3JaHUH, SJIEKTPOHHOTO 000PYAOBAHHUS
Y DJICKTPOHHBIX 00pa30BaTENIBHBIX PECYPCOB JIjIsl 001Ier0 00pa30BaHUs

5. http://www.portalschool.ru, IIkonpHBIi TOpTAN

6. http://www.ict.edu.ru, @enepansusiii nopran «upopmamonno-
KOMMYHHKAITMOHHBIC TEXHOJIOTHH B 00pa30BaHUMY

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBemienus

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O06pasoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickas a1eKTpoHHAs IIKOJIA

10. https://myschool.edu.ru/, IOC «Mos nikoma»
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