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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o undopmaruke (yriyOJEHHBIN YPOBEHB) HA YPOBHE CPEIHETO
oO1ero oopasoBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTelIbHOM MpOrpaMMbl CpEeAHEro oOlmiero o0pa3oBaHuUs,
npeacraBieHHbix B ®I'OC COO, a Ttakxke (enepanbHOl pabouell MpPOrpamMMbI
BOCITUTAHUSI.

[Iporpamma o undopmaTuke Aa€T NpeacTaBiIeHUE O LENAX, O0IIeH cTpaTeruu
0OyueHus1, BOCIIUTAHUS U PA3BUTHUS 00yUarOIINXCs CPEACTBAMH y4eOHOTO MpeIMeTa
«Mapopmatuka» Ha yIIyOJIEHHOM YpPOBHE, YCTAaHAaBIMBAET OO0A3aTENbHOE
MIPEIMETHOE COJIEpP)KaHKe, TPENYCMAaTPUBACT €T0 CTPYKTYPUPOBAHUE 10 pa3jesiaM
U TeMaM Kypca, OnpelemsieT paclpeelieHne ero mo kjaaccam (rojgaM M3ydeHwus),
naéT MpUMEPHOE paclpeesieHue YYeOHBIX YacoB MO TEMaTHYECKHM pasleiam
Kypca M peKOMEeHAyeMylo (IPUMEpPHYI0) MOCIEIO0BATEIbHOCTh MX HM3YUYEHHUS C
y9€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
Iporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarommxcs.

[Iporpamma no nHdopmaTuke onpeaesiseT KOJIMIYEeCTBEHHbIE U KAUeCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHaa A KaXI0TO rojia U3y4YeHUs, B TOM YUCIe
JUIS COZIEPKATEbHOTO HANOJHEHHUS PAa3HOTO BHUAA KOHTPOJS (IIPOMEKYTOUHOM
aTTecTaluu o0y4Jarommxcs, BCEPOCCUNCKHUX MIPOBEPOYHBIX pabor,
roCyIapCTBEHHOM UTOroBO# arrecranuu). [IporpamMmma mo nHpopmMaTUKe SBISAECTCS
OCHOBOM Il COCTaBJICHUS aBTOPCKUX YYEOHBIX MporpaMM U Yy4eOHHUKOB,
MOYPOYHOTO TUTAHUPOBAHHSI Kypca YIUTEIEM.

NudopmaTuka B cpeineM o011eM 00pa30BaHUM OTPAXKAET:

CYIIHOCT, HWH(POPMATHKH KaK HAyYHOH JUCHUILIMHBI, HW3ydYaromieh
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTHU3AINH WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBbIE  O0JIaCTM  TpPUMEHEHUs  HUHPOPMATHUKH, TPEKIE  BCErO
UHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIMANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWH(pOpMaTUKH ©  HHGOPMAIMOHHON
JESITEIbHOCTH.

Kypc undopmatuku misi ypoBHS CpeaHEro oOIero oOpa3oBaHUs SBISETCS
3aBEPIIAIOIIMM JSTAllOM HENPEPHIBHOW TMOJATOTOBKM OO0Yy4YaromUXCsi B 001acTH
uHQOpPMATUKU ¥ MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha cojiepKaHue Kypca MH(POPMATUKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TNPUMEHEHUS  WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM, Aa€T TEOPETHUECKOE OCMBICIEHUE, MHTEPIIPETalui0 U 0000IIeHNe
ATOTO OIBITA.

Pesynbratel  yrimyOn€HHOTO  ypOBHA H3y4YeHHsS y4eOHOTO MpeaMera
«MHpopmaTiKay OpPUEHTUPOBAHBI HA TIOJIyYCHHE KOMIIETEHTHOCTEH  Jyis



nocjeayromeil npopecCuoOHaNbHOM JIEATEIbHOCTH KaK B paMKax JaHHOU
npeAMEeTHON 00J1acTH, TaK U B CMEXHBIX ¢ Hel oOacTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIAJICHAE KJIIOYEBBIMU TOHATHSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAas MpeaMeTHas 00JIacTh, PAacClO3HABAHME COOTBETCTBYIOIIUX UM
IPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3INUHbIE TOAXOAbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX JJII U3y4yaeMOoi peIMEeTHON 00IacTH;

YMEHUE pelarb TUIIOBbIE NPAKTUYECKHE M TEOPETUYECKHE 3aJadH,
XapaKTepHblE JJI HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
npeaMeTHON 00J1acTu;

HaJIMYUE TMPEACTABICHUN O JaHHON MpeAMETHON 00JIaCTH Kak IEeIOCTHOU
T€OpUU (COBOKYITHOCTU TEOpHUH), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJACTAMHU
3HAHUU.

B pamkax yrinyOnéHHOro ypoBHsI M3ydeHUs: MH(GOpPMATHUKU 00eCreunBaeTCs
LeJIeHANPaBICHHAs] TOJArMOTOBKa 00yYarouuxcsl K MPOAOHKEHUI0 00pa3oBaHUsS B
OpraHm3alusx  NpodeccCHOHATBHOTO  O0pa3oBaHMsSI MO  CHEIHAIBHOCTSIM,
HETMOCPEACTBEHHO CBSI3aHHBIM C LU(PPOBBIMU TEXHOJOTHSIMH, TaKUM Kak
IporpaMMHasi MH)XXEHepus, MHPOpMalMOHHas 0e30IacHOCTh, MH(POPMALMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIbHBIE CHCTEMbl U CETH, OOJbIINE [JaHHBIE U
MalIMHHOE O00y4Y€HWE, MPOMBIIUICHHbII MHTEPHET BELIEH, MCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OeCpOBOAHON CBS3H, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTHH, CHUCTEMBI PACIPEIECIEHHOIO peecTpa, TEXHOJIOTMH BUPTYaJIbHOU U
JIOTIOJIHEHHOW PEAIIbHOCTEM.

OcHoBHass 1uenb wu3ydeHus ydeOHoro mnpenmera «MHpopmarnka» Ha
yTITyOJIEHHOM yPOBHE CpeTHEro 0011ero 00pa3oBaHus — 00ecIeueHue qaTbHEHIIIeTo
pa3BuUTHs MH(YOPMAIMOHHBIX KOMIIETEHIIMM OOYy4arolerocsi, €ro roTOBHOCTU K
KM3HU B  YCJIOBMSX pPa3BUBAIOIIErocs HH(POPMALMOHHOIO OOLIeCTBA MU
BO3pacTarolleil KOHKYPEHIMHM Ha pbIHKE TpyJa. B cBs3M ¢ 3TUM H3ydeHHE
uHpopmatuku B 10—11 kimaccax JO0MKHO 00€CIEUNTD:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HAa MOHMMAHUU POJIU
UHPOPMATUKH, HWHPOPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJIOTUHA B
COBPEMEHHOM OOIECTBE;

c¢(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHYECKOTO MBIIILICHUS;

c(OpMUPOBAHHOCTh YMEHHMH pa3znuyaTh (akThl U OLICHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJBI, BHJIETh HMX CBSI3b C KPHUTEPUSMH OLICHUBAHUS M CBA3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEN, POBEPATH HA TOCTOBEPHOCTD U
00001maTe nHpOopMmaIuio;

c(OPMUPOBAHHOCTh ~ MPEJACTABICHUM O  BIAMSHUM  MH(POPMALMOHHBIX
TEXHOJIOTUA Ha U3Hb 4YEJOBEKa B O0OIIECTBE, IMOHMMAaHHUE COLUAIBHOIO,
HKOHOMHYECKOT0, MOJUTHUYECKOT0, KyJIbTYPHOTO, IOPUANYECKOr0, MPUPOIHOTO,



HPrOHOMHYECKOT0,  MEIUIMHCKOTO ¥ (U3HOJOTUYECKOTO  KOHTEKCTOB
WH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(POPMALIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEM, BOBICYEHHBIX B CO3JAaHUE U WCIIOJIb30BaHUE
UH(GOPMAITMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIHH;

CO37IaHUE YCJIOBHM JUIsI Pa3BUTHsI HABBIKOB y4eOHOU, MPOEKTHOM, HAY4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKOW JESTENIbHOCTH, MOTHUBAIIMU OOYy4YaroIIMXCs K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro npeamera «MHpopMaTHKay BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3zena.

Paznen «llu¢gpoBasi rpaMOTHOCTBY» TMOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JAPYIMX DJJIEMEHTOB LU(PPOBOTO  OKPYXKEHHUs, BKIIOYAsS
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONMEPALIMOHHON CUCTEMBI, padoTe B
cetTd VIHTEpHET M WCHOJNB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMAIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue ocCHOBbI HMHPOPMATHKH» BKIIOYACT B cCeOs
NOHATUUHBIN anmapar HWHPOPMATUKH, BOMPOCHI KOAUPOBAaHMS WHGOpMAIUH,
u3MepeHuss MHOOPMAIMOHHOTO 00bEMaA JaHHBIX, OCHOBBI aireOphl JOTUKU H
KOMITBIOTEPHOI'O MOJIEIIMPOBAHHSI.

Paznen «AaropurmMbl M NpPOrpaMMHPOBAHME)» HANPABICH Ha Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS], Pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMHpOBaHKE HABBIKOB peaiM3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «AudopManmoHHbIE  TEXHOJOIMHM»  TIOCBALIEH  BOIPOCAM
npUMEHEHUsT WH(GOPMAIIMOHHBIX TEXHOJIOTHHA, PEAJIM30BAaHHBIX B TMPUKIIATHBIX
IIPOTPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33a/Ja4ax aHajau3a
JAHHBIX, HMCMOJB30BaHUIO 0a3 JIaHHBIX W JJIEKTPOHHBIX TaONUIl AJIS PEIICHUS
MIPUKJIAIHBIX 33/]a4.

B npuBeaéHHom panee conepkaHuu ydeOHoro npeamera «MHpopmatuka»
KYPCUBOM BBIJICJICHBI JOTIOTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOJISAT B 00sA3aTEIbHYIO
nporpaMmy OOy4YeHHs, HO MOTYT OBITh MPEIJIOKEHbI I U3YyYEeHUs] OTICIbHBIM
MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YYarOITUMCH.

VYriyOn€éHHbli  ypoBeHb HW3y4YeHUs HMHPOPMATHUKU PEKOMEHIYeTCs ISl
TEXHOJIOTHYECKOTO  MpOQWIs, OpPUCHTHPOBAHHOTO HA  WMHXXEHEPHYI0 |
UHOOPMAITMOHHYIO Chepbl JeATEIBbHOCTH. YTIyONEHHBIA YPOBEHb H3yUCHHUS
uH(popMaTUKU 00ECIEeUMBACT: MOATOTOBKY OOYYalOIIUXCS, OPUEHTUPOBAHHBIX Ha
CHEIUANIbHOCTY B 00JAaCTU HMHMOPMALMOHHBIX TEXHOJOTMH U HWHXKEHEPHbIC
CHEHHUAIBHOCTH, y4YaCTHE B IPOEKTHOM M MCCIEAOBATEIBCKON JEATEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMM HAIpPaBICHUSAMU OTpAcid HHPOPMALHOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIHAAaX U claue
Enunoro rocyiapctBeHHOTO SK3aMeHa 1o HHGOpPMAaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipejesiax OJHOrO rojia OO0ydeHHs
MOXET OBITh M3MEHEHAa MO0 YCMOTPEHHUIO YYMTENsl MPU TOATOTOBKE padoueit
POrpaMMbl U MOYPOYHOTO IJIAHUPOBAHMUSL.

OO6mIee 9nCiIO 4acoB, PEKOMEHIOBAHHBIX IS M3y4YeHUsI HHPOPMATUKU — 272
gaca: B 10 kiacce — 136 yacoB (4 gaca B Heneno), B 11 kimacce — 136 yacos (4 gaca
B HEJICIIIO).



COJAEP KXAHUE OBYYEHMUAA
10 KVIACC

Hud¢posasi rpaMoOTHOCTH

TpebGoBaHus TeXHUKN O€30MACHOCTU ¥ TUTHUEHBI TP paboTe C KOMIbIOTEpaMuU
U IPYTUMH KOMIIOHEHTAMH LIU(PPOBOTO OKPYKEHHUS.

[TpuHIMIIBI PAaOOTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon HeiiMana. ABTOMAaTHMYECKOE BBINOJHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepatuBHasi, MOCTOSIHHAs W JoJroBpeMeHHas mnamMatb. OOMEH MaHHBIMU C
noMonibio mrH. KoHTposepsl BHEMIHUX YCTPOHCTB. [IpsgMoil nocTyn K mamsTy.

OCHOBHbIE TEHAEHIIUH PA3BUTHUSI KOMIIBIOTEPHBIX TEXHOJOTUM. [Tapanienbubie
BBIYUCIICHUS. MHoronpoueccopHbie CUCTEMBL. CynepKOMIBIOTEPBL.
PacnipeneniéHHble BBIYMCIUTEIbHBIE CHUCTEMbl UM 00paboTKa OONBIIMX JaHHBIX.
MoOunbHble IHPPOBBIE YCTPOWCTBA U MX POJb B KOMMYHHKaUUsAx. BcTpoeHHbIe
KOMIbIOTEPbl. MUKPOKOHTpOJUIEpbl. POOOTH3UpPOBaHHBIE MPOU3BOACTBA.

[IporpammHoe oOecrniedeHre KOMITbIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. BUbI
IporpaMMHOro oOecreyeHuss U ux HazHadeHue. OCOOEHHOCTH MNPOrPAMMHOIO
oOecrieyeHusi MOOWJIBHBIX ycTpoucTB. llapamnenbHoe mNporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecneueHue. OmnepalMoHHbIE CUCTEMBL. Y TUIUTHI.
HpaiiBeppl  ycTpoucTtB. HWMHCTammsuuss ©W  JSHHCTAUISIUMUS  [POrPaAMMHOTO
o0ecrnedeHusl.

daiinoBeie cUCTEMBI. [IpUHIUIIBI pa3MeIeHUsT U HUMEHOBaHUsS (HailJioB B
nosroBpeMeHHon namsty. Lllabnonsl 1uist onvcanus rpymn (aiyios.

[Iporpammuoe obecnieuenue. JluneH3upoBanrue TporpaMMHOTo 0OecTieueHUs
U IUPPOBBIX pecypcoB. [IponpuerapHoe u cBOOOJHOE MPOrpaMMHOE 0OecTieyeHHeE.
KoMMepueckoe 1 HeKoOMMEPUECKOe UCITOJIb30BAHUE TPOIrPAMMHOTO 00ECIICYEHUS U
nuppoBeIX pecypcoB. OTBETCTBEHHOCTh, yCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuniickont ®enepaunu 3a HENPAaBOMEPHOE HCMOJIB30BAHUE IPOTPAMMHOIO
o0ecrniedeHus U UPPOBBIX PECYPCOB.

[IprHUHMIIBI TOCTPOCHUS U ANNIAPAaTHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble npotokoiabl. Cetb NHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKobI
creka TCP/IP. CucreMa JOMEHHBIX UMEH.

Paznenenme IP-cetm Ha moaceTw ¢ momombr Macok mnoxacerer. CereBoe
agMuHUCTpUpoBaHue. [lorydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuusi CBA3M C y370M ceTh. OnpeneneHue mapuipyTa JIBUKEHUS
MIAKETOB.

Buner  pestenbHocth B cetu  Murepner. CepBucbl  MHTepHeTa.
['eonH(pOpManmoOHHBIE CUCTEMBI. | '€0IOKAIIMOHHBIE CEPBUCHI PEATTBHOTO BPEMEHU



(HampuMep, JIOKalusi MOOWJBHBIX TeaedOHOB, OIpeAeNieHUe 3arpy>KeHHOCTH
aBTOMarvcTpasuei), MHTEpHET-TOProBJisi, OPOHUPOBAHUE OMJIETOB U TOCTUHMII.

l'ocymapcTBeHHBIE 3JIEKTPOHHBIE CEPBHUCHI U yciayru. ColHMallbHBIE CETH —
OpraHu3anys KOJUIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa naHHbIMH. CereBoi
ATHKET: TpaBWia TOBEACHUA B KubeprpocTpancTe. [IpoOiema MHOMIMHHOCTH
nosryueHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHbIE M YKOHOMUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHOJoTui. O0I1me mpoOiemMbl 3aluThl
uH(popmauu 1 THPOPMALIMOHHOM O6e30omacHoCcTH. CpecTBa 3aIUThl HTHPOPMALIMH
B KOMITbIOTE€paX, KOMITBIOTEPHBIX CETSAX M aBTOMATU3HUPOBAHHBIX HH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHGOPMAIIMOHHON 0€30IMacHOCTH.

[IpenoTBpanieHue HECAHKIMOHUPOBAHHOTO nocTyna K JIMYHOM
KOH(HIEHIIMAaNbHON MH(POpPMaLMK, XpaHALIEHCS HA MEPCOHATBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAaX. BpenoHoCHOE MporpaMMHOE OOECIEYeHHE U CIOCOOBI
O00prOBI C HUM. AHTHUBUPYCHBIE mporpamMmbl. OpraHuzanus JHYHOTO apXHBa
undopmaruu. PezepBHoe konupoBanue. [laponbHas 3anura apxusa.

[udpoBanue nanHpix. CUMMETPUYHBIE U HECUMMETPHYHBIE MIUQPHI.
[udper npoctoit 3amensl. [udp Lesaps. [udp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernyeckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie u 3HaHus. MHPopMalimoHHBIE TIPOLIECCH B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HemnpepbiBHbIE M JHUCKPETHBIE BEIMYMHBI M cHUrHajibl. HeoOxomaumocTthb
JUCKpEeTU3alu HHQPOpMAIH, MNpeJHA3HAUCHHON [UId XpaHEeHHs, Mepedadd U
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBouuHOe KOAMpoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHHM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycenosue @Pano. IlocTpoeHue OIHO3HAYHO JEKOAUPYEMBIX KOJAOB C IIOMOLIBIO
nepeBa. ENMHUIIBI U3MEPEHHs] KONIMUYeCTBA HHPOpMauH. A(aBUTHBIA MOAXO] K
OIICHKE KOJIMYeCTBa HH(POPMAIIUH.

Cucrempl cuucnenus. Pa3BépHyTass 3amuch LENbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cHucTeMe cuuciaeHusa. CBONCTBA MO3UIMOHHOM 3alMCH YHCIIA:
KOJIMYECTBO UG B 3aMUCH, NMPU3HAK JEIUMOCTH YHCJIAa HA OCHOBAHHE CUCTEMBI
CUMCIIEHUA. AJITOPUTM MEpEBOa LENO0ro Yucia u3 P-u4HON CUCTEMBbl CUMCIIEHUS B
JECATHUHYIO. AJTOPUTM TepeBoAa KOHEYHON P-wyHOW npoOu B JECATHUHYIO.
ANropuTM IepeBoa UEeNoro YUca U3 JECATUIHON CUCTEMBI CUHUCIeHus B P-nunyro.
[lepeBos KOHEUHOU NMecITUYHOW ApoOu B P-muHyro. /[BonuHas, BOCbMEpUYHAS U
HIECTHAALIATEpUYHAs] CUCTEMbI CUMCIIEHUS, CBSI3b MEX1y HUMH. ApudmeTnueckue



OMepaly B MO3WLHOHHBIX CUCTEMAaxX CUHMCIECHUSA. TpoWdyHas ypaBHOBEIICHHAas
CHUCTEMA CUUCIICHUSA. [[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanune texkctoB. KoaupoBka ASCII. OpnoGaliTHBIE KOJMPOBKHU.
Crangapr UNICODE. Komupoka UTF-8. Omnpenenenne uHGOPMAIIMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHU.

KomupoBanme  u3oOpaxkenwmii. OmneHka wuHPOpMAMOHHOTO  00BEMA
rpaduuecKuX JaHHBIX NP 33aJIaHHBIX Pa3pelIeHUH U TIIyONHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOmenu. BekTopHoe koaupoBanue. dopmathl rpaduueckux Qaisios.
Tpéxmepnas rpadurka. OpakranbHas rpaduka.

Koauposanue 3Byka. OrieHka nHGOPMAIMOHHOTO 00hEMa 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX YaCTOTE AUCKPETU3ALMHU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOpPBI Cy11I€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTH. JIOrMYECKHE BBIPaKEHUSI.
Jlormueckue TtoxaecTBa. Jloka3aTenbCTBO JIOTMUYECKUX TOXKIAECTB C ITOMOIIBIO
TaOIHIl UICTUHHOCTH. JIormdeckue onepanyy U onepaiuy HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKU. OKBUBAJICHTHBIC MPEOOpa3oBaHUSI JOTUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUYECKUX
(GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [1oIHbIe CUCTEMBI JIOTHYECKUX (PYHKIIHA.

Kanonunueckne  ¢gopmbl  sormdeckux  BbeipaxkeHuid.  CoBepIieHHbBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBICE HOpPMalbHbIE (OPMBI, aNTOPUTMBI UX
MOCTPOCHMUS 110 TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »3ym€eMEHTBI B cOcTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKMX AJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3allCh JIOTUYECKOTO BBIPAKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBneHre MLENbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4eHHOCTH
JIFana3oHa 4YuCeNl MPH OrPaHUYEHUH KOJIW4YecTBa pas3psnaoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIE W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIH
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCET.

[ToGuToBble mnoruueckue onepauuu. Jloruyeckuit, apudMeTHYECKUN U
nukianyeckuid  casuru.  [ludpoBanue ¢ momombl0 MTOOMTOBOM — omnepanuu
«uckmovaronee NJIN».

[IpencraBiieHne BEIIECTBEHHBIX YHUCEI B MaMATH KOMIIbIOTEpa. 3Hayamias
JacTh M IMOPSAIOK uKcia. Jluama3oH 3HAUCHUN BeleCTBEHHBIX uuces. [IpoGiemsr
XpAaHEHUsI BEILIECTBEHHBIX 4YHUCEJ, CBS3aHHBIE C OrPAHMYEHUEM KOJIUYECTBA
pa3psaoB. BrinmosHeHHWe orepanuii ¢ BEIIECTBEHHBIMU YHUCIAMHM, HAKOIUICHUE
OIHUOOK MPU BBIUUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

Ornpenenenre BO3MOXHBIX PE3yJIbTaTOB paOOThl MPOCTEUIINX aJTOPUTMOB
YIIPaBJICHUS WCIOJIHUTEIISIMA W BBIYUCIUTEIBHBIX alrOpuTMOB. OrmpeneneHue
WCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET aTh TPeOyeMbIi pe3ybTar.

Otamnbl penieHus 3ajad Ha KomIbioTepe. MHCTpyMeHTalbHBIE CpEICTBA:
TPAHCIATOP, OTJIAAYUK, NPOPWIMPOBIIMK. KoMmumsnus u WHTEpHpeTanus
nporpaMm. BupTyaibHble MallluHBbI.

WNurerpupoBanHas cpefa pa3pabOTKU. MeTolbl OTJIaJAKH IPOrpaMM.
Hcnonb3zoBaHue TpaccUpoBOUHBIX Tabmuu. Otnanounsid BbiBoA. Ilomarosoe
BBITIOJIHEHUE MPOrpaMmMbl. Touku ocTaHoBa. [IpocMOTp 3HaUYCHUI ITEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUYHCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIorndyeckue. BeTBiaenus. CinoxxHbie
ycaoBud. Luknel ¢ ycmoBueMm. Lluknel mo nepeMeHHoW. B3anmo3zaMeHseMOCTh
pa3IMYHBIX BHUIOB LMKIOB. MuBapumanTt nwmkna. CocraBieHue LUKIA C
MCIIOJIb30BaHUEM 3apaHee ONpeIeIEHHOTO MHBAPUAHTA IIUKJIA.

JloxymentupoBanue nporpamm. Mcnons3oBanne kommeHnTapues. [logroroska
OMMUCAHUA MPOrPAMMBI MU UHCTPYKLIHH JJIS TOJIb30BATENS.

AnroputMbl 00pabOTKH HATYpalbHBIX YMCEJI, 3alMUCAHHBIX B MO3WUIIMOHHBIX
CHUCTeMax CYHCIEHHUs: pa3OueHue 3amuch 4YHcia Ha OTAeNbHble HUQPH,
HAaXOXJEHUE CYMMbI U TIpoW3BeleHUA UU(]p, HAXOKICHUE MAKCHMAIbHOU
(MUHUMAJIBHOW ) LI PHI.

Haxoxnenue Bcex MpOCTBHIX YMCEN B 3aJaHHOM nuana3oHe. IIpencraBienue
YHUCIIa B BUJI€ HA0Opa MPOCThIX COMHOXKUTENEH. ANrOPUTM OBICTPOTO BO3BEICHHUS B
CTEIICHb.

O0paboTka JaHHBIX, XpaHAuXcs B (aitnax. TekcToBbie U ABOMYHbBIE (HaNIIBI.
daiinoBele nepeMeHHbIe ((aitioBeie ykazaTenu). Utenue u3 aitna. 3anuck B daii.

Pa36uenue 3agaumn Ha noa3anayu. [loanporpammel (Ipotieaypsl U GyHKIIUM).
Pekypcusi. PexkypcuBHble 00bekThl ((pakranbl). PexypcuBHbIe mNpoueaypsl U
¢ynkuuu. Mcnonb3oBaHue CTEKa sl OPraHU3aluy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne CTaHmapTHOW OWOIMOTEKM sI3bIKa MPOTPAMMHUPOBAHUA.
[ToaxnroyeHne  OMONMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOIAUTEIICH.
Moy ibHBINA NPUHIUI TOCTPOSHUS IPOTPaMM.

Uucnennbie MmeToabl. TouHOE ¥ IPUOIMKEHHOE pellieHus 3a1aun. YncleHHbIe
METO/Ibl PEUIEHUs YpaBHEHUI: METOJ mepedopa, METOJA IMOJOBUHHOIO JAEJICHHUS.
[Tpubmmx€HHOE BHIYKCICHUE IJIWH KPUBBIX. BhIYuCieHHWe Tuiomaae ¢uryp c
MOMOIIBIO YHUCJIEHHBIX METOJOB (METOJA MPSAMOYTOJIbHUKOB, METOJ Tpareiui).
[Touck ™akcumyma (MHUHUMYMa) (YHKIIMM OJHOM NEPEeMEHHOW METOJ0M
MTOJIOBUHHOTO JEIEHUS.



O06paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (YHKIMH  sI3bIKa
MpOrpaMMHUPOBaHUs 1Ji1 0OPa0OTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: TMOJICYET KOJIMYECTBA TOSBJICHUI CHMBOJa B CTPOKE,
pazOreHne CTPOKH Ha CII0Ba MO MPOOETLHBIM CUMBOJIAM, TTOUCK MOACTPOKHA BHYTPH
JAHHOM CTPOKH, 3aME€Ha HAICHHOW MOJACTPOKHU Ha APYTYIO CTPOKY. I eHeparus Bcex
CJIOB B HEKOTOPOM ajipaBUTE, YAOBJICTBOPSIONIUX 3aJlaHHBIM OTPAHUYCHUSIM.
[IpeobpazoBaHue ynciia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl U TOCHEAOBATEIBHOCTH 4YHUCEN. BbluuciaeHue 000OIIEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MacCHUBA MJIM YKCIOBOM MOCIIEIOBATEIIBHOCTH (CYMMBI,
MPOU3BEICHUS, CPEeHEro apu(pMEeTUYEeCKOro, MUHUMAJILHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJICTBOPSIOMIUX 3aJaHHOMY YCJIOBHUIO).
JIvHEeNHbIY MOUCK 33JaHHOTO 3HAYEHHS B MAaCCHBE.

CoptupoBka ogHOMEpHOTO MaccuBa. [IpocTeie METOIBl COPTUPOBKHU (METO
My3bIpbKa, METOJl BBIOOpA, COPTUPOBKA BcTaBKaMu). COPTHPOBKA CIHUSHHEM.
beictpas coptupoBka MaccuBa (ainroputm QuickSort). J[BoMuHBIN TMOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHBIE MaccuBBbl (MaTpUIlbl). ANTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JHEHHE JBYMEPHOI'O YMCIOBOTO MACCUBA MO 3aIaHHBIM MPABUIIAM,
MOUCK 3JIEMEHTa B JJBYMEPHOM MAcCCHBE, BBIUMCIEHUE MakcUMyMma (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOTO MAacCHBa, MEPECTAHOBKA CTPOK W CTOJIOIOB
JBYMEpPHOI'O MacCHUBa.

NudopmanuoHHbIe TEXHOJIOTHH

TekcToBeiil mporieccop. PenmaktupoBanue u (opmarupoBanue. I[IpoBepka
opdorpadum u rpammatuku. CpeacTBa MOWUCKA M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnonp3oBanue  ctwieil.  CTpyKTypUpPOBAaHHBIE  TEKCTOBBIC
nokymeHThl. CHocku, ornaBieHue. KosuiekTuBHas paboTa ¢ JOKyMEHTamH.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Mpoleccopax. OOiauHbie CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nuutupoBanusi MICTOYHUKOB U O(hOpMIIEHUS
oubnuorpaduuecknx cchbuiok. OQopMieHUE CIUCKA JTUTEpaTyphbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUUYecKrne CpeacrBa BBOJA TEKCTA.
Crnenuann3upoBaHHbIE CPENICTBA PEAAKTUPOBAHNS MATEMATHUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3aJlayd aHAIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kaccuukaiys, KiacTepu3alys, aHaiu3 OTKJIoOHeHui. [lociemoBaTenbHOCTD
perieHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHHE MOJENH, MPeoOpa3oBaHUE JTAHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEpHpeTalus pe3ynbTaToB. [IporpamMmMHbIe cpelcTBa U
WHTEPHET-CEPBUCHI JIJI1 00pabOTKU W MPEJCTABICHUS JaHHBIX. bojbIue JaHHBIE.
Mainnoe o0yuenue. HTeIeKTyabHbIN aHaIu3 TaHHbBIX.



AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX Tabnuil. BelunciieHue cymmsl,
CpeHEro apu(pMeTHYecKOro, HauOoNbIIEero (HAMMEHBLIEr0) 3HAYEHHS TUaNa3oHa.
Boeruncnenne ko3@uuueHTa Koppensuuu JByX psAaoB AaHHbIX. [locTpoeHue
CTONOYaThIX, JMHEWYaThIX © KpYyroBblx jguarpamm. Iloctpoenue rpadukos
¢yuxuil. [logOop nuHUM TpeH[a, pelIeHHe 3a/1a4 IPOTHO3UPOBAHUSI.

UuclieHHOE pellleHHe YpaBHEHUH C TMOMOIbI0 Toa0Opa MapamMerpa.
OnTuMmu3anys Kak NOUCK HAWIYYIIEero pelleHus B 3aJaHHBIX ycioBusX. LleneBas
byskms, orpannyeHus. JIokaabHbIe U rI100aNbHBI MUHUMYMBI LEJI€BOU (DYHKIIHH.
Pemenue 3a1a4 oNTUMHU3ALUH C TOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KITIACC

Teopernyeckue 0CHOBbI HHPOPMATHKU

Teopernyeckue mMOAXOAbI K OIIEHKE KOJWYECTBA HH(POpMANUU. 3aKOH
apnutuBHOCTH HH(opmanuu. Popmyna Xaptiau. Mubopmaius U BEepOSITHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxatust JnaHHbiXx. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKaTHS TaHHBIX C TIOTEPSMU. Y MEHBIIICHUE TTyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE Ujieun anroputmoB cxkatusi JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCUMOCTh BpPEMEHHM IEPEAAYd  OT
MH(POPMAIIMOHHOTO 00bEMA JTAHHBIX M XAPAKTEPUCTUK KaHana CBsI3U. [IpuduHBI
BO3HMKHOBEHHUS OIMMMOOK TIpW Tmepenade AaHHBIX. KOJbl, IMO3BOJIAIONIHE
OoOHapy>XUBaTh W WCIPaBJIATh OMIMOKH, BO3HUKAIOUIWE TPHU Tepeaade TaHHBIX.
Paccrosinue Xsammunra. KoaupoBanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI CHCTEMBI W HWX B3auMojencTBue. (CHCTEMHBIN
abdext. Ynpapienue kak nHGopManoHHslii nporecc. OOpaTHast CBs3b.

Mopnenun u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJIENHU
MOJIETTUPYEMOMY OOBEKTY WJIM MPOIECCY, LEIN MOoAeaupoBanusa. DopMaan3anus
MPUKJIAIHBIX 3a]a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHMS B BUJE, YI0OHOM ISt
BOCIIpUATHS YelIoBeKoM. | 'paduueckoe npencraBieHue JaHHbIX (CXEMBbI, TaOIUIIbI,
rpadukm).

I'padp1. OcHoBHBIC OHATHA. Bunbl rpadoB. Onucanue rpadoB ¢ MOMOIIHIO
MaTpull CMEXHOCTH, BECOBbIX MATpHUIL, CIHACKOB CMEXHOCTU. Pemienue
QITOPUTMHUYECKUX  3aJlay, CBSI3aHHBIX C aHajau3oM TpadoB  (IOCTpoeHuUe
ONTUMAJIBHOTO TYTH MEXKIy BepIIMHAMH Tpada, ompeneseHrue KoJIUYecTBa
Pa3TUYHBIX IMyTEH MEXTy BEPIIMHAMHA OPUEHTHPOBAHHOTO AITUKINIECKOTO rpada).

JepeBbs. bunaproe nepeBo. JlepeBbs moucka. CrocoObl 00Xoja Jepena.

[IpencraBnenue apudMeTHUECKUX BbIpAXKEHUH B BUJE AepeBa. JIuCKpeTHbIE UTPBI
JIBYX UTPOKOB ¢ ToJIHOU nHPpopmarueit. [loctpoenue nepesa nepedopa BapuaHTOB,



ONMCAHKUE CTPATErH UIPhl B TAOJUYHOU (popme. BBIMTpHINIHbIE U TPOUTPHIIIHBIE
NO3ULKHU. BBIMTPEIIHBIE CTPATETUU.

CpencrtBa MCKYCCTBEHHOTO MHTEUIEKTAa. CEepBHCHI MAIIMHHOIO MEPEBOAA U
pacnio3HaBaHusi ycTHOW peun. KornutuBHble cepBuchl. neHTuGUKaIMSA U MOUCK
N300paKCHUA, pacrno3HaBaHUE JIVLI. CamooOyuaroiuecs CHUCTEMBI.
HcKyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosib3oBaHuMe METONIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucreMax. Mcmoiab30BaHne METO/I0B
MCKYCCTBEHHOI'O0 MHTeJJIeKTa B poOoToTexHuke. MuTepHer Beueit. [lepcnexkTuBbl
pa3BUTHS KOMIIBIOTEPHBIX UHTEJUIEKTYalIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOrPaAMMHPOBAHHUE

dopmann3zanus NOHATHS anroputMa. Mammna TeropuHra Kak yHuBepcaabHast
MoJenb Beranciaenuil. Tesuc Yépua—Twropunra.

OueHka CIOXHOCTH BbluMclieHUU. Bpemst paboTel 1 00BEM HCHOIB3YEMOMN
naMsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHBIX JaHHbIX. OleHKa
ACUMIITOTHYECKOW  CJIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cinoxHocTh. [lepedopHbie anropuTMel. [IpuMepsl pa3nuyHbIX aNlTOPUTMOB PEIICHUS
OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[Touck mpocThIX YMCEN B 3aJaHHOM JMana3oHEe C MOMOILIBIO alIropuTMa
«pemiero DpaTocheHar.

MHoropa3psigHbie 1enble Yhcia, 3a1a4u JUIMHHON apu(METHUKH.

CnoBapu (accorMaTUBHBIE MACCHBBI, OTOOpa)k€HUsI). XAII-TaOIHUIIBI.
[TocTpoenue anhaBUTHO-YACTOTHOI'O CIOBAPS AJIS 33JAHHOTO TEKCTA.

Crexku. AHamu3 TPaBHWIBHOCTH CKOOOYHOTO BBIpaXCHUSA. BbluncieHue
apu(PMETHIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOHN (hopme.

Ouepenu. Ucnonp3oBaHne ouepein 1Jisl BPpEMEHHOIO XpAHEHUS JAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHUMaIBHOTO OCTOBHOIO JiepeBa
B3BEUIEHHOIO CBS3HOTO HEOpUEHTHpoBaHHOrO rpacda. KommuecTBo pazinyHbIX
NyTel MeXay BepLIMHAMU OPHUEHTHPOBAHHOI'O AlMKJIMYECKOro rpada. AJIroputM
JIeHUKCTpBHI.

JepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) aepeBbsi. IlocTpoenue aepeBa [Jisi 3aJaHHOTO apU(METUYECKOIrO
BbIpaKeHUsI. PekypcuBHBIE anroputmbl 00xona aepesa. Mcrnonp3oBaHue cTeKka U
ouepeau 1yt 00X0/1a JepeBa.

JluHamMuyeckoe MpOrpaMMHUpPOBAaHME Kak METOJA  pELICHHs 3axad ¢
COXPAaHEHHEM NPOMEXKYTOUYHBIX PE3YyJbTATOB. 3aJadyd, pPEIIaeMble C IMOMOIIbIO
JUHAMUAYECKOTO IMPOTrpaMMHUPOBAHUS: BBIYHCIEHUE PEKYPCUBHBIX (DYHKIIHIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBAHUHU. OOBEKTHI U
kiaccel. CBoiicTBa M MeTOJIbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIH3.



Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO IMMOAXOA.
WNukancynsus, Hacjie10BaHUE, TOJIUMOP(PU3M.

Cpensl ObicTpoil pazpabotku nporpamm. I[IpoekTupoBanue uHTepdeiica
1oJyib30Bartess. Mcnoap30BaHre TOTOBBIX YIPABISEMBIX AJIEMEHTOB JIJI1 OCTPOCHHUS
uHTepdeiica.

O630p  s3BIKOB  mporpammupoBaHusi.  [lomarme o  mapagurmax
IPOrpaMMUPOBAHUSL.

NudopmanuoHHbie TEXHOJIOTUU

DTanbl  KOMIBIOTEPHO-MATEMATUYECKOTO  MOAECIMPOBAHUS:  [MOCTAHOBKA
3amaun, pa3paboTka  MOJENTH, TECTUPOBAHWE  MOJEIH, KOMITBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJCIIUPOBAHMUSL.

Juckpetuzanusi OpU MaTeMaTHYECKOM MOJIETMPOBAHUM HEMPEPHIBHBIX
npoliieccoB. MoienupoBanue qBrxkeHus. MoienupoBanre OMOJIOrMUYeCKUX CUCTEM.
MaremaTudyeckue MOJIeTd B HKOHOMHKE. BBIYUCIUTEIbHBIE JKCIEPUMEHTHI C
MOJEISIMU.

O6paboTka pe3yabTaTOB 3KCIEpUMEHTa. MeToa HauMEHBITUX KBaJpaToB.
OneHka 4YHCIOBBIX TMApPaMETPOB MOJECIHPYEMBIX OOBEKTOB U  IIPOLIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHpie  Momenu.  Meroael Monrte-Kapno.  MmurtainmonHoe
MoaenupoBaHue. CHCTEMBI MAaCCOBOTO OOCITYKUBaHHUS.

Tabnuunsie (pensuuoOHHBIC) 0a3bl JAHHBIX. TabnMila — TPEICTaBICHUE
cBeleHnii 00 omHOTHHHBIX 00BbekTax. Ilone, 3amucek. Kmrou tabaumel. Pabora ¢
rotoBoil 0a3oil naHHBIX. 3amnojHeHUWe Oa3bl NaHHbIX. [louck, copTUpoBKa U
bunbTpanus AaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3aMpoChl C MapaMeTpaMu.
Briuncnsiembie moJisi B 3ampocax.

MHorotabiuuHble 0a3bl JaHHBIX. THITBI CBSI3el MeX Iy Tabiuamu. BHemmHuH
kJtou. [{enoctHOCT 6a3bl TaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

HNHureprer-nipuiioxenus. Ilouarue o cepBepHON U KIMEHTCKOW YacTsaX cauTa.
TexHONMOorusl «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HENOCTATKU. OCHOBHI SI3bIKA
HTML u xackamubix tabmuiy ctuned (CSS). Cuenapum Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemienne Be6-caiiToB. Yciryra XocTuHra. 3arpyska ¢anaoB Ha CaiT.

BBoa un300pakeHUil ¢ UCMOJBb30BAHUEM PA3IMUHBIX ITU(POBBIX YCTPOMCTB
(u1dpoBbIX (poToannapaToB U MUKPOCKOIOB, BHIECOKAMEP, CKAaHEPOB U JPYrUX
ycTpoicTB). ['padmueckuii pegaktop. Paspemenue. Kagpuposanue. Mcnpasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuumss  ypoBHEM, KOppeKUHs  LBETa.
Oo6eciBeunBaHue LIBETHBIX N300paskeHuid. Petyibs. PaboTa c obnactsimu. OuibTpsl.



MHuorocoiinble u3o0paxeHusi. TekcToBble ciion. Macka crios. Kanansl.
Coxpanenue BblaeneHHONW obOsactu. IloaroroBka miutocTpauuid Juisi BeO-CaiiToB.
AHHUMHPOBaHHBIE NU300paKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHue moOpsaka 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynmnupoBka. Kpuseie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcrnosib3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX U300pa’KEeHU.

[IprHIMIIBI TOCTPOEHUS U PEJAKTUPOBAHUSA TPEXMEPHBIX MoAesei. CEeTOUHbIE
MojJenu. Marepuanel. MoaenupoBaHue HMCTOYHUKOB OcBelieHus. Kamepsl.
AnnutuBHble TexHOIOTHH (3D-nipunTepsl). [IoHATHE O BUPTYyaIbHON PEATBHOCTH U
JIOITIOJTHEHHOM PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE  pe3yJNbTaThl  OTPAXalOT TOTOBHOCTH U  CIOCOOHOCTH
OOy4JarommXxcss PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHWEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUN, COOTBETCTBYIOIIMX TPATUIUOHHBIM IIEHHOCTAM  POCCHUHCKOIO
oO0llIecTBa, pacCIIMPEHUE KUZHEHHOTO OMbITA U OMBITA JEATEILHOCTH B IMpOIECcce
peanuzalu  CpeJACTBAMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HaIlpaBlICHUM
BOCIIUTATEILHOU €SI TEbHOCTH.

B pesynpraTte wuszydeHuss uHGOpPMATHUKA Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHusa y oOyuaromierocss OyayT chOpMUPOBAHBI CIEAYIONINE JTUYHOCTHBIC
pE3yJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBAKEHUE 3aKOHA
U TpaBONoOps/iKa, COOJIOJIEHHE OCHOBOMOJIAraloOUX HOPM HH(GOPMAIIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MaCHOCTH;

TOTOBHOCTh IMPOTHUBOCTOATH HJICOJOTUH HKCTPEMHU3Ma, HaIMOHAIN3MA,
KceHo(poOuu, AUCKPUMHUHAIIMKA 10 COIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIlMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) IaTPUOTHUYECKOT0 BOCIIMTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEuI0, TOCTKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJOTHSIX, IOHUMaHUEe 3HAaUCHUsI UHPOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JSTUYECKOTO IMOBEJICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIEC B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYas OCTETUKY HAy4YHOrOo W
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHHUMATh Pa3JIMYHbIE BUABI HUCKYCCTBa, B TOM YHCIIC
OCHOBAHHOT'O Ha MCIOJIb30BAaHUU WH()OPMAITMOHHBIX TEXHOJIOTHI;

5) pu3nyeckoro BOCIUTAHMS:

cOpMUPOBAHHOCTh ~ 3[I0POBOTO W 0Oe€30MacHOro  oOpa3a  >KHU3HH,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBbIO, B TOM UHUCJIE 3a CUET COOTIOICHUS



TpeOOBaHMI  Oe30MacHON  dKCIUTyaTalldd  CPEICTB  MH(DOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K AaKTHUBHOUW JESITCIBHOCTH TEXHOJOTUYECKOW W COIMAIBHOU
HAIpPaBJICHHOCTH, CITOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

uHTepec K cdepaMm mnpodeccuoHANbHOW JEATETbHOCTH, CBSI3aHHBIM C
nH()OPMATUKOH, NPOTpaMMHpPOBAHHEM W WH(OOPMAIMOHHBIMA TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKCHHSIX HAayKH HH(POPMATUKH W HAYyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

OCO3HaHWE TI00aTbHOTO XapaKTepa JKOJOTHYECKUX MpOoOJIeM M MyTed HuX
pemieHus, B TOM 4YHCIEe ¢ Y4ETOM BO3MOXHOCTEH WHGOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH, JOCTHKEHUSM HAyYHO-TEXHHUYECKOTO Iporpecca Hu
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHHS PO UHPOPMAIIMOHHBIX PECYPCOB,
MH(OPMAITMOHHBIX TPOIECCOB U HH(OPMAIMOHHBIX TEXHOJIOTMH B YCIOBHSX
uudpoBoil TpaHchopmMauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE IIEHHOCTH HAyYHOH NeATEebHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M HCCIICIOBATENHCKYIO AEATEIHHOCTh HHIUBUIYATHHO U B TPYIIIIC.

B mporiecce noctuxkeHust IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPAMMBI 110
uH(popMaTHKe y OOYyYarOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN HMHTEIJIEKT,
peAnoJiaraloiil chOpMUPOBAHHOCTD:

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIMY, BKIIIOYAIOIICH CTpeMJIEHHWE K JOCTHUKEHUIO 1eNId U
yCHexy, ONTUMHU3M, HWHHIIMATHBHOCTH, YMEHHE JCHCTBOBaTh, MCXOIS W3 CBOHUX
BO3MOKHOCTEH;

OMIATUH, BKIIOYAIONIEH CIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOILLICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.



METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrare wu3ydeHus HMHPOPMATUKA HAa YpPOBHE CpeaHEro OOIIero
oOpa3zoBanus y oOyuvaronierocs OyAayT chOpMHUpPOBAaHbI MeTalpeAMETHBIC
pe3yNbTaThl, OTPAXKEHHBIC B YHHBEPCATbHBIX yUCOHBIX ACHCTBHSIX, & UMEHHO —
NO3HaBaTelIbHbIE YHUBEpCAJIbHBIE y4eOHbIE JCHCTBHS, KOMMYHHKATHBHBIC
yHHUBEpcajbHble y4eOHbIE AEWUCTBUSA, PETYJSTHUBHBbIC YHUBEPCAJIbHbIE Y4YEOHBIE
NeCTBUS, COBMECTHAS AEATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeHCTBUS

1) 6a30Bble JJOrHYecKHe AeiiCTBUSI:

CaMOCTOSITENIbHO  (pOopMyNIUpOBaTH W aKTyallU3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBAaTh CYUIECTBEHHBIM MPU3HAK WM OCHOBAHUSA JIsi CPaBHEHUS,
KJ1accuuKauu U 0000IICHHS;

ONPENCNATh LETU JEATCIIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HUX
JIOCTIDKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUMS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUs MPOoOJeMbl C YIETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B ACSATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHHOCTH,

KOOPJAMHUPOBATH U BBIIMOJHATH PA0OTY B YCIIOBHSIX PEAIbHOTO, BUPTYaIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE HeCTBUS:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIICIOBATEIILCKON M ITPOCKTHOM JIESITEIILHOCTH,
HaBbIKAMU  pas3pemieHuss IpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3aJ1au, IPUMEHEHUIO
Pa3IMYHBIX METOJO0B MO3HAHMS;

OCYILIECTBIISITh PA3JIMUHbIC BUABl JESITEIBHOCTH IO IMOJIYYEHHIO HOBOTO
3HaHUSA, €ro HMHTEPHpeTaIud, NPeoOpa3oBaHUI0 M NMPUMEHEHHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJIE€ TPU CO3JaHUU YUYEOHBIX U COIHMAIbHBIX
MIPOEKTOB,;

dbopMupOBaTh Hay4YHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJTIOUCBBIMU MMOHATHSIMHI U METOJIAMHU,

CTaBUTh U (OopMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOM
JEeSITEILHOCTH M )KU3HEHHBIX CUTYaIlUsIX;



BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEIICHNUs, HAXOIUTh apTyMEHTHI [T I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUIA, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBaTh IMOJIyYEHHbIE B XOJ€ PEIICHHS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OIEHWUBATh MPHOOPETEHHBIN OIIBIT,

OCYLIECTBJISATh LEJICHANPABICHHBI MOUCK MEPEHOca CPEACTB M CIOCcOO0B
JecTBHS B IPO(ECCHOHATIBHYIO CPELy;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KHU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTe;

BBIIBUTATh HOBBIC HJICU, MpEAiaraTb OpUTHHAIBHBIC TMOAXOABI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ undgopmanueii:

BJIa/IETh HaBBIKAMH IMOJIy4€HUs MHPOPMAIIMU U3 UCTOUYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYLIECTBJIATh ~ IIOUCK,  aHAJIW3, CUCTEMATHU3alMi0 U
UHTEPIIPETANNIO HH(DOPMAIINK Pa3TMIHBIX BUAOB U (HOPM MPEICTaBICHHUS,

co3JaBaTh TEKCTbl B pa3lMyHbIX (opmaTax ¢ y4ETOM Ha3HAYEHUS
uHpopMalMu W ILEJEBOM  ayJWTOpPHH, BbIOMpas ONTHUMAJbHYIO (opMy
NPECTaBICHUS U BU3YyaIH3aliH;

OLICHHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpMAIUH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTIONB30BaTh  CpPeACTBa  WHGPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHA B PEUICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3aIlMOHHBIX
3aJ1a4 ¢ COOMI0ACHNEM TPEOOBaHUN SPTOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

BJaJeTh  HABBIKAMH  pAClO3HABaHMS  HW  3alIUTHl  MHGOpPMAIUH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUSA

1) oOmenue:

OCYIIIECTRIIATH KOMMYHHUKAIIUK BO BeeX cepax KU3HU;

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHHS, TOHWMATh 3HAYCHUC
COITMAILHBIX 3HAKOB, PACIO3HAaBaTh IPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluid H
CMATYaTh KOH(IUKTHI;

BJIQJIETh  pa3IUYHBIMU  ClOcoOaMu  OOIIEHUST W B3aUMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYAaTh KOH(DJIMKTHBIE CUTYAllUH;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUYKY 3PE€HHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHas JIeATEJIbHOCTD:

MIOHUMAaTh M MCIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOM U WHIAWBUILYAIbHOU
paboThI;

BBIOMpaTh TEMATUKY M METOAbl COBMECTHBIX JEHUCTBUH € YUETOM OOITUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJIeHa KOJIJIEKTUBA;

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH WU
KOOPJVMHHUPOBATh JCUCTBUA MO HX JOCTHXKEHHUIO: COCTABJIAThH IUIAH JCUCTBUU,
pacmpeniensaTh pojld ¢ Y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboOThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YUaCTHHUKA KOMAaH/bI B OOIIIHIA
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TNPOEKThI, OLECHUBATH MAEHU C TO3ULUHAH HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHMYECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJ'lﬂTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

1) camoopranusanms:

CaMOCTOSITENIbHO OCYILECTBIJISITh MO3HABATEIbHYIO HEATEIbHOCTD, BBISBIISITH
npo0eMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
JeATeIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIaH PEIEHUs MPOOJIEMBI C YYETOM UMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacmMpsaTh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeIaTh OCO3HAHHBIN BBIOOP, apIrYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peueHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHHUIO IIUPOKON JSPYIUIIUUA B
pa3HBIX O00JIACTSIX 3HAHMM, IOCTOSIHHO IOBBIIMIATH CBOWM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIAJCTh HABBIKAMHM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HAHUs
COBEpILIAEMBIX JICMCTBUH W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U



OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JIs OLIEHKU CHUTyalluu, BhIOOpa
BEPHOT'O PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUYKEHUIO;

NpPUHUMATh MOTHBBI M apryMEHThl JPYrUX TpU aHaIU3e pe3ybTaToB
NESATETbHOCTH.

3) npuHATHS ce0s1 M IPYrUx:

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYrMX NpHU aHaIu3e pe3yiabTaToB
NeSATENbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO JAPYTrUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

B mpouecce uzydenus: kypca MHGOPMATUKU YIIIyOJIEHHOTO YpOBHs 6 10
Knacce 00y4aomuMucs OyayT JOCTUTHYTHI CIIEIyIOIINE TPEIMETHBIC Pe3yIbTaThI:

BJIAJICHUE TPEJICTABICHUAMH O POJIM MH(POPMALMU U CBSI3AHHBIX C HEH
MPOLIECCOB B TMPHUPOJE, TEXHUKE U OOILIECTBE, MOHIATUIMH «HHPOPMAIUI»,
«MH(POPMALIUOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIOHEHTBI CUCTEMBI», KCUCTEMHBIN
b dexT», «MHPOPMAIIMOHHAS] CUCTEMAY, KCUCTEMA YIIPaBICHUS»;

BJaJICHWE MeToJaMu TMoucka wuHpopmammu B ceTu HHTepHET, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOIYICHHYIO U3 ceTH VIHTepHET;

YyMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIE, TMPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJyYEHUS UM  HANpaBJICHHUsS  HCIOJIb30BAHMS, YMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIC 3aJa4yd aHalu3a JaHHBIX (IIPOrHO3MPOBAHHE,
KIaccuguKanus, KIIaCTepU3aIns, aHanm3 OTKJIOHEHH), TTOHUMATh
MOCTIEI0BATEIHHOCTD PEIICHUS 3a/1a4 aHAIU3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIICHKa KauecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, MHTEPIPETALNs PE3yIbTaTOB;

NOHUMAaHHE OCHOBHBIX MPHHIIMIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIBHBIX KOMITBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBBIKAMU PaOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS JJI PEIICHUs] y4eOHBIX 3a/1a4 M0 BIOpaHHON
CHelHaIN3allNY;

HAJIMYUE TPECTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJH B COBPEMEHHOM
MuUpe, 0 0a30BBIX MPUHIIMIIAX OPTaHU3AINH U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 OOmMMWX MPUHIHUIAX pPa3pabOTKU M (PYHKIIMOHHPOBAHUS WHTEPHET-
MIPUJIOKECHUM;



MOHUMaHUE yrpo3 HH(HOPMAIIMOHHON 0€301MaCHOCTH, UCTIOIb30BAHUE METOI0B
U CPEJICTB MPOTHUBOJCUCTBUS ATUM Yrpo3am, cOOJIfoJeHHE Mep 0e30MacHOCTH,
NPEIOTBPALIAONINX HE3aKOHHOE pACHpOCTPaHEHUE TEPCOHAJIbHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKH OE30MacCHOCTH W TUTHEHBI Tpu paboTte ¢
KOMITBIOTEpAMH U JPYTUMHU KOMIIOHEHTaMU IU(GPOBOTO OKPYKEHUS, TOHUMAHHE
MIPABOBBIX OCHOB MCITOJIb30BaHMSI KOMITBIOTEPHBIX ITPOrpaMM, 0a3 IaHHBIX U PaOOTHI
B cetu MHTEpHET;

MOHNMAHUE OCHOBHBIX TPUHIUAIOB JTUCKPETU3ANNHN PA3IMYHBIX BHJIOB
uHhopMaIMU, yMEHUE OmpenensiaTh HWHGOPMAIMOHHBIH O00bEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JaHHBIX IMPHU 3alaHHBIX MapaMmeTpax AUCKPETU3ALNH,
YMEHHE OTPEACIIATh CPEIHIOI0 CKOPOCTh MEepPeAauy JaHHBIX, OLIEHUBATh H3MEHEHHE
BpEMEHU TMepeaaydl Mpu W3MEHEHWH WH()OPMAIMOHHOTO O00BEéMa MaHHBIX U
XapaKTEPHUCTHK KaHaJla CBS3H;

YMEHHE HCIIONb30BaTh MPU PEIICHUU 33/a4 CBOMCTBA MO3UIIMOHHON 3aMucu
YHUCEJI, AJITOPUTMA MOCTPOCHHUS 3aIUCH YUCTIA B TIO3UITMOHHONW CHCTEME CUHCIICHUS
C 3aJlaHHBIM OCHOBAaHHEM U TIOCTPOCHHS YHMCIA MO CTPOKE, COAEpKalle 3aIuch
ATOTO YKCJIA B MO3UIIMOHHON CUCTEME CUMCIICHHUS C 3aIaHHBIM OCHOBAaHHUEM, YMEHUE
BBITIOJTHATH apu()METHUSCKHE OTIepaIlii B TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBITIOIHATH MPEOOpa30BaHUS JIOTUUECKUX BBIPAKEHUN, HCTIOIB3YS
3aKOHBI ~ aiureOpbl JIOTUKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
JU3BIOHKTUBHON U KOHBIOHKTUBHOM HOpMaJIbHBIX (hopMax Mo 3aJaHHOM TabauIe
WUCTUHHOCTH, UCCIIEIOBaTh 00JaCTh UCTHHHOCTH BBICKA3bIBAHUS, COAEPIKAIICTO
MepEeMEHHBIC, PEIIaTh HECIOKHBIC JJOTHICCKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMAaHHE O0a30BbIX AJITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM
uHdopmaIuu (3anuch 4MCesl B MO3UIIMOHHOM CHCTEME CUHCIICHUS, HaXOXKICHHE
BCEX MPOCTHIX YMCEJ B 33JIaHHOM JIhana3oHe, 00paboTKa MHOTOPa3PsIHBIX IIEJIbIX
YHCEeJI, aHAJIN3 CUMBOJILHBIX CTPOK M JPYTHX), AITOPUTMOB IOMCKA U COPTHPOBKH,
YMEHHE OIpPEAesaTh CIO0XKHOCTh H3Yy4aeMbIX B Kypce Oa30BBIX alTrOPUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MAacCHMBa, COPTHPOBKA MaccuBa, TmepeOopHbBIC
QITOPUTMBI, IBOMYHBIM MOUCK) M MPUBOAUTH MPUMEPHI HECKOJIBKHX AJITOPUTMOB
Pa3HOM CIOXKHOCTH JIJIsl PEeIIeHUs] OJJHOM 3a7auu;

BJIAJICHUEC YHUBEPCAJIBHBIM SI3bIKOM TMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacrtaBieHusMH O O0a30BBIX THUINAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBIATh aHAIM3 MPEIOKEHHON MPOrpaMMbl:
OTIPENCISITh PE3yAbTaThl PaOOTHI MPOTPAMMBI TPU 3aJaHHBIX MCXOJHBIX JTaHHBIX,
OTIPENENSITh, TPHU KAKWX HCXOJHBIX JaHHBIX BO3MOXHO TIOJYyYCHHE YKa3aHHBIX
pE3yNbTaTOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OMMOKEe B padoTe
porpamMmbl, HOPMYIUPOBATH MPETIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOT0 KOJIa;



yMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTH U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIBI C MCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB M 0OJIAYHBIX CEPBUCOB;

YMEHHE UCTIOIB30BaTh 3JICKTPOHHBIEC TAOIUIIBI AJIs1 aHATIN3a, TIPEACTABICHUS U
00pabOTKM JaHHBIX (BKIIOUYAs BBIYMUCICHUE CYMMBI, CPEIHETO apu(METUIECKOTO,
HAauOOJBIIET0 W HAWMEHBIIETO0 3HAYCHHWM, pelIeHUe YpaBHEHHM, BBIOOD
ONTUMAJIBHOTO  pEIIeHHs, TMoAOOp JWHUM  TpPEHJAa, pelieHHe  3ajad
IIPOTHO3UPOBAHUS).

B mpornecce uszydenus xkypca nuHpopmaTtuku yriayOn€HHOTO ypoBHs 6 11
Knacce 00y4amuMucs OyayT JOCTUTHYTHI CIIeTyIOIINE IPEeIMETHbIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJIbl, JOIYCKAIOIIUE OJIHO3HAYHOE
JNEKOJUPOBaHUE COO0OIIeHn (MpedUKCHBbIE KOJbI), HMCIOJIb30BATh MPOCTEHIIINE
KOJIbI, KOTOpBIE MO3BOJITIOT OOHAPYKMBATh M MCIPABIIATH OIIMOKH TpU TMepenade
JaHHBIX, CTPOUTH KOJ, OOECIEUMBAIOUINII HAWUMEHBIIYI0O BO3MOXXHYIO CPEIHION0
JUTMHY COOOILIEHUS MTPU U3BECTHOM YaCTOTE CHMBOJIOB, MOSICHATH IPUHLUITBI pa0OTHI
MPOCTHIX aJITOPUTMOB CHKATHSI IAHHBIX;

YMEHHE pellaTh aJrOPUTMHUYECKUE 3aJaud, CBSI3aHHbBIE C aHAJIM30M TpadoB
(331241 MOCTPOEHUSI ONTUMAIIBHOTO ITyTH MEXK]Ty BEpIIMHAMHU I'pada, onpeneacHus
KOJIMYECTBA PA3NUYHBIX TyTed MEXIy BepIIMHAMU OPUEHTHPOBAHHOTO
AIMKJIMYECKOTO rpada), yMeHre UCTIOIb30BaTh JEPEBbs IPH aHATIN3E U TOCTPOCHUN
KOJIOB W JUIsl TIPEJICTABIICHUS apu(PMETHUECKUX BBIPAKEHUMN, MIPU PEIICHUH 3a]a4
MOWCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJTOPUTMY,
pa3pabarbiBaTh 1 000CHOBBIBATH BBIMTPHILTHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaTbiBaTh M pPEajN30BBIBATH B BHJE MPOrpaMM 0a30BbIe
aJITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MpOrpamMmax JaHHbIE Pa3IMYHBIX THIIOB C
y4€TOM OrpaHMYCHHUN Ha JIMANa30H MX BO3MOXHBIX 3HAYEHUH, NMPUMEHATH TPH
pElIeHUH 3a/1au CTPYKTYPbI JAHHBIX (CIHUCKH, CIOBapH, CTEKU, OYEPEIv, IEPEBbS),
UCTIONB30BaTh 0a30BbIe OMEpalldd CO CTPYKTypaMH JAaHHBIX, MPUMEHSITH
CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIsi 00PaOOTKH YMCIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK, HWCIOJB30BaTh MPH pa3pabOTKe MporpaMM OHOINOTEKU
HOJNpPOrpaMM, 3HaTh (PYHKIHMOHAJIbHBIE BO3MOXHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpelibl pa3pabOTKH, yMEHUE UCIIOJIb30BATh CPEICTBA OTIAJAKU [IPOTrpaMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE IOKyMEHTUPOBATh MPOTPAMMBEI;

YMEHHE CO3/1aBaTh BeO-CTPAHULIBL;

BJIa/ICHUE OCHOBHBIMU CBEJICHUSAMU 0 0a3aX TaHHBIX, UX CTPYKTYpE, CPEICTBAX
CO37aHusl M pabOThl C HUMHU, YMEHHE MCIOJIb30BaTh TAOIMYHbIE (PESIIUOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3allpOChl B 0a3aX JAaHHBIX, BBIIOJHATH COPTHPOBKY H
MOWCK 3amuced B 0aze JaHHBIX, HAIMOJHATH pa3padOTaHHYI0 0a3y JaHHBIX) H
CTIPaBOYHbIE CHCTEMBI,



YMEHHUE HCI0JIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUYECKUE MOJICIU JUISl aHAJINA32a
00BEKTOB U MPOIIECCOB: (POPMYJIMPOBATH 11€JIb MOICTUPOBAHUS, BHIITOJIHATH aHAIN3
pe3yJIbTaTOB, IOJYYCHHBIX B XOJIC¢ MOJICIMPOBAHUS, OICHUBATH COOTBETCTBHC
MOJICTT MOJICIHPYEMOMY OOBEKTY WJIM TPOIECCY, MPEACTABIATh PE3yJIbTATHI
MO/ICJIMPOBAHUS B HATJISITHOM BHJIC;

YMEHHE OpraHH30BBIBATH JIMYHOC HMH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJACTB IM(PPOBBIX TEXHOJOTHHA, IMOHUMAaHHE
BO3MOXKHOCTEH IH(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa30BaTeIbHBIX CEPBUCOB,;

NOHMMAaHWE OCHOBHBIX NPHHIIMIIOB Pa0OThI, BOBMOKHOCTSH W OTpaHUYCHHSI
NIPUMEHEHHUS TEXHOJOTUH HCKYCCTBEHHOTO HWHTEIUICKTa B PA3IUYHBIX OO0JIACTSX,
HAJIMYKME TPEJICTABICHUH O Kpyre pemaeMbIX 3aad MAallduHHOTO OOydYeHHsI
(pacnio3HaBaHUs, KJIACCU(PHUKAIMKA M HMPOTHO3UPOBAHKS) HAIWYKME IPEICTaBICHUN
00  WCHOJB30BAaHUM  HMHPOPMAIIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbBIX cepax.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

/1

HaunmenoBanue

Pa3aciioB 1 TCM

KonnuectBo yacos

DneKkTpoHHBIE (TUPPOBHIC)

CIHCOK UTOTOBEIX IJIAaHUPYEMBIX

PE3YJIbTATOB C YKA3AHUEM DTAIIOB UX

Croco0 oreHKHn

HUTOT'OBLIX IINIAHUPYEMbBIX

Koutpo | ITpaktn o0pa3oBaTeNbHbIE peCypChl
MIPOTrpaMMBbl dbopmupoBaHus pe3yJIbTaToB
Bcero | npHBIE | yeckue
paboTsl | paboThHI
Paznen 1. Llndposas rpaMmoTHOCTH
1.1 Kommstorep - 6 2 bubnumoreka [IOK ITIOHUMAaHHE OCHOBHBIX IIPUHIIUIIOB VYeTHbII onpoc
YHHUBEPCAILHO yCTpoiicTBa M (yHKIIMOHUPOBAHUS IpakTrdeckas paboTa

€ YCTPOMCTBO
00paboTku

JaHHBIX

https://lesson.academy-

content.myschool.edu.ru/

oOpasoBaTenbHas maTgopma

SIKitacce
https://www.yaklass.ru

oOpasoBaTenpHas maTgopma

POIII https://resh.edu.ru/

COBPEMCHHBIX

CTallUOHAPHBIX U MOOMIIBHBIX
KOMIIBIOTCPOB, TGHI[GHIII/Iﬁ Pa3sBUTHA

KOMIIBIOTCPHBIX TGXHOHOFHP'I;



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

1.2 [Iporpammuoe bubmuoreka [IOK BJIaJICHUE HaBBIKAMH  PabOTBI  C | YCTHBIN Onpoc
o0ecrieueHue OTIepPAIIMOHHBIMHU cuctemamy, | [Ipaktuyeckas pabota
https://lesson.academy-
OCHOBHBIMH  Buaamu mnporpammuoro | KontponbHas pabota
content.myschool.edu.ru/
obOecrieueHHsT JUIS PEIICHUS YYSOHBIX
oOpa3zoBaTenpHas INIATPOPMa | 3a1ad [0 BLIOPAHHOM CHeNHATN3aAIHH;
AKnacc
https://www.yaklass.ru
oOpasoBaTenpHas raTGopma
POII https://resh.edu.ru/
1.3 | KomnbrorepHblie bubmuoreka [JOK HaJIn4re MPEACTaBICHUHN O VYcTHbIi orpoc
ceTn https://lesson.academy- KOMIBIOTEPHBIX CETSAX U UX POJIU B [IpakTuueckas pabora
content.myschool.edu.ru/ COBPEMEHHOM MHUpE, O 6a30BbIX
MIPUHITAIIAX OPTaHU3ANN U
oOpa3zoBarenpHas miargopma
(GYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
AKnace
ceTeil, 006 00IuX MPUHIIHITAX
https://www.yaklass.ru
pa3paboTku U QYHKIMOHUPOBAHUS
oOpa3zoBaTenbHas INATPOPMa | HHTEPHET-TIPHIIOKCHIH;
POII https://resh.edu.ru/
1.4 | Uadopmarmonn bubmuoreka [JOK MIOHUMAaHUE yrpo3 VYcTHbli oripoc

ast 0e30aCHOCTH

https://lesson.academy-

content.myschool.edu.ru/

UH(POPMALIMOHHOM 0€3011acHOCTH,

HCIIOJIB30BaHUEC MCTOJ0B U

[IpakTuyeckas pabota

3auer



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

oOpazoBaresnbHas riargopma

SIKacce
https://www.yaklass.ru

oOpa3zoBarenpHas miarpopma

POIII https://resh.edu.ru/

CPEJICTB IIPOTUBOACHCTBHS 3TUM
yrpo3am, o0 IeHIE Mep
0e3011aCHOCTH,
MPEIOTBPANIAONINX HE3aKOHHOE
pacnpocTpaHeHHe TIePCOHATBHBIX
TaHHBIX, COOII0/IeHUE TPeOOBAHMIA
TEXHHKHU 0€30IIaCHOCTH U TUTHEHBI
npu paboTe ¢ KOMIIBIOTEPaMH U
JIPYTHMH KOMITOHCHTAMH
IUPPOBOTO OKPYIKEHUS,

IIOHUMAHUC

IMPAaBOBLIX OCHOB UCIIOJIL30BAHUA

KOMITBIOTCPHBLIX ITPOrpaMm, 0as JaHHBIX

u pabotsl B cetu HTEpHET

Hroro no pazgeny 24

Pasnen 2. Teopernueckune 0oCHOBbI HH(POPMATHKHU



https://www.yaklass.ru/
https://resh.edu.ru/

2.1

[IpencraBnenue
uHpopMaluu B

KOMITBIOTEPE

19

bu6mmoreka [JOK

https://lesson.academy-

content.myschool.edu.ru/

BJIQJICHUE TIPEJCTABICHUSIMH O DPOJIU
UHPOpPMALIMM U  CBSI3aHHBIX C HEH
IpOIIECCOB B NPUPOAE, TEXHUKE U
o0IIecTBe, MOHATUAMH «UHPOPMAIHSD»,
«H(POPMATMOHHBIN nporeccy,
«CUCTEMa», «KOMIIOHEHTBI CHCTEMBD»,
«CHUCTEMHBII apdexTy,
«nHGOPMAIOHHAsT CHCTEMay, «CHUCTEMa

YIpaBJICHUSY;

VYcrHblii oripoc

ITIOHUMaHHEC OCHOBHBIX IIPUHIIUIIOB
AUCKPECTHU3AUN Pa3JIMIHBIX BUI0B

nH(popMaLii, yMEHHUE ONpeNesaTh

MH(POPMALMOHHBIH 00BEM TEKCTOBBIX,

Fpa(l)I/IquKI/IX 1 3BYKOBBIX JAaHHBIX IIPpH

3aIaHHBIX ITapaMeTpax JUCKpPETU3alnuu,
YMEHHUE OIPEEIISATh CPEITHIO0
CKOPOCTbH Mepeaauu JaHHBIX,
OIICHUBATh U3BMCHCHHNEC BPCMCHHA
nepeaavuu npu USMCHCHHUU
nH(pOpMaMOHHOTO 00bEMA JAHHBIX U

XapPaKTCPUCTHK KaHaJla CBA3U;

YerHbiit onpoc Pemenne
y4eOHBIX U MPAKTHKO-
OPHUEHTHPOBAHHBIX 3a7a4

KontponpHas padota



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

2.2 2.2 OCHOBBI 14 bubmuoreka [IOK YMEHHE UCIOJIb30BaTh MPHU Pemenue yueOHbIX 1
areOpbl JIOTHKH pElIeHNH 3a7a4 CBOMCTBA MPAKTUKO-
https://lesson.academy-
MO3UIIMOHHOM 3aIMCH YHCET, OpPHEHTUPOBAHHBIX 3324
content.myschool.edu.ru/
JITOPUTMA TIOCTPOCHUS 3ATHCH
[IpakTuyeckas pabora
qrcia B MO3UIIMOHHON CHCTEME
CUMCTICHUS C 3a/IaHHBIM KonrponsHas pabora
OCHOBAHHEM U NTOCTPOCHHS YUCIIA
0 CTPOKE, COJIepIKaIleH 3amuch
3TOTO YMCJIA B TIO3UITUOHHOU
CHCTEME CYMCIICHHS C 331aHHBIM
OCHOBAHHEM, YMECHHE BBITTOTHSATH
apudMeTUYECKHE OTepaIuy B
MO3UIIMOHHBIX CHCTEMaX
CUHCJICHUS;
23 KomnsrorepHas 7 bub6nuoreka LIOK YMEHHUE BBIIOIHATH IPeoOpa3oBaHMs Perenue yueOHBIX U
apupmMeTnka IIPaKTHKO-

https://lesson.academy-

content.myschool.edu.ru/

JIOTUYECKHX BBIPAKEHUH, UCTIONB3YSI
3aKOHBI ANTeOPBI JTOTUKH, YMEHUE
CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JIM3BIOHKTHBHON W KOHBIOHKTHBHOM
HOPMAaJIBHBIX (popMax 10 3aJaHHOM
Ta0JIMIIE HICTUHHOCTH, HCCIEN0BATE

00/1aCTh HCTHHHOCTH BBICKA3bIBAHUS,

OpPUEHTHPOBAHHBIX 3324

[IpakTuueckas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

COJIEpKAIIETO NTEPEeMEHHbIE, PEeIIaTh
HECJIO)KHBIC JIOTMYCCKIE YPABHECHUS U

CUCTEMBbI YPaBHECHHUI;

Hroro no pazaeny

40

Pa3gen 3. AJropurmMsbl H IPOrpaMMHUpPOBaHUE

3.1 Beenenue B 16 bub6nuoreka LIOK YMEHHE UCIMOJIb30BaTh KOMIIBIOTEPHO- | PerieHue yueOHbIX U
IIPOrpaMMHpPOBA
Hle MaTeMaTUYECKUe MOJENM i1 aHajlinu3a | IPaKTUKO-
https://lesson.academy-
00BEKTOB U MPOLECCOB: (OPMYIUPOBATH | OPUEHTUPOBAHHBIX
content.myschool.edu.ru/
1€JIb MOJIEJIMPOBAHUS, BBIIIOJIHATh aHANIU3 |  3aJa4
pe3yJIbTaTOB, MOJIYYEHHBIX B  XOJIE
[TpakTrueckas pabora
MOJIEIUPOBaHUS, OLICHUBATh
COOTBETCTBHE Mojeian Mmoxaenupyemomy | KontponbsHas pabora
00BEKTY WM HPOLECCYy, MPEICTaBIATh
pE3yJIbTaThI MOJIETTUPOBAHUS B
HarJIsJHOM BUJE;
3.2 | BcnoMorarenbHbie 8 bubmumoreka [IOK MIOHMMAaHHE 0A30BBIX ANITOPUTMOB U Pemenue yueOHbIX 1
AJITOPUTMBI
MIPAKTUKO-

https://lesson.academy-

content.myschool.edu.ru/

MIPUBOJIUTH IIPUMEPEI HECKOIBKUX
AJTOPUTMOB PA3HOM CI0KHOCTH JIS

pelIeHHs OTHOU 3a7ja4u;

OPHUCHTHPOBAHHBIX 3a1a4

[IpakTrueckas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

33 UYucneHHsle bubnnoreka [IOK MMOHMMaHKEe 0a30BBIX ATOPUTMOB Pemenne yueOHbIX 1
METO/IBI .
00pabOTKU YMCIOBOW HH(POPMALIUU MIPAKTUKO-
https://lesson.academy-
(3amMch ynceN B NO3UIIMOHHOM OpPHEHTUPOBAHHBIX 3324
content.myschool.edu.ru/
CHCTEME CUMCIICHUS, HAXOXKICHUE BCEX
[IpakTuyeckas padora
MPOCTHIX YHCE B 3a/1aHHOM
Jana3oHe)
3.4 AnropuT™MbI bubnnorexa [IOK MMOHMMaHKe 0a30BbIX aJITOPUTMOB Pemenue yueOHbIX U
00paboTkn MIPaKTUKO-
0bpaboTku https://lesson.academy-
CHMBOJIbHBIX . OpPHEHTUPOBAHHBIX 3324
AHHBIX content.myschool.edu.ru/ TEKCTOBOM MHGpOpMAITNH (aHATH3

CHUMBOJIBHBIX CTPOK U APYTHX)

[IpakTdeckas padora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3.5 ANropuTHI 10 |1 3 bub6nuoreka [IOK YMEHHE ONPEIENATH CI0KHOCTh Perienue yueOHBIX U

00paboTKku .
U3y4aeMbIX B Kypce 0a30BBIX MIPAaKTHUKO-

MacCHBOB

accuBo https://lesson.academy-
QITOPUTMOB (CyMMHPOBAHHUE JIEMEHTOB | OPUEHTHPOBAHHBIX 33724
content.myschool.edu.ru/
MaccHBa, COPTUPOBKA MacCHBa,
[IpakTrueckas pabota
nepebOopHbIe aIrOPUTMBbI, TBOUYHBII
TIOKCK) KonTtponbnas pabota
Hroro no pazgeny 44

Pasznen 4. UndopmanuoHHble TEXHOJIOTHH

4.1 O06paboTka 6 |0 4 bubnnorexa [IOK YMEHHE CO3/1aBaTh Pemenue yueOHbIX U
TEKCTOBBIX
CTPYKTYPHUPOBAaHHbIE TEKCTOBbIE HPaKTHKO-
AOKYMCHTOB https://lesson.academy-
JOKYMEHTBI U IEMOHCTPALIMOHHBIE OPHEHTHPOBAHHBIX
content.myschool.edu.ru/
MaTepHalibl C UCIIOIb30BaHUEM 3aja4
BO3MOKHOCTEN COBPEMEHHBIX
[IpakTryeckas pabora
MIPOrPaMMHBIX CPEACTB M 00IaYHBIX
CEpPBUCOB;
4.2 AHanus NaHHBIX 8 |1 3 bubnuoreka LIOK YMEHUE UCII0Ib30BATh JJIEKTPOHHBIE Perienue yueOHBIX U
TAOJUIIBI TS aHAJIN3A, IIPAKTHUKO-

https://lesson.academy-

content.myschool.edu.ru/

MpeicTaBiIeHHs 1 00pabOTKU TaHHBIX
(BKJIIOUAs BBIYMCIIEHUE CYMMBI,
CpeaHero apu(pMeTHIECKOro,

HanOOJIBIIETO U HAUMEHBIIIETO

OPHUCHTHPOBAHHBIX 3a1a4
[IpakTrueckas pabora

KonTponbhas padora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3HAYCHUM, PEIICHUE YPABHEHUH,
BBIOOp ONTHMAJIBHOTO pEIICHUs,
noaOOp JIMHUM TPEHAA, PEIICHUE

3a/1a4 IPOTHO3UPOBAHU).

Hroro no pazgeny 14
5. Hrorosoe 14 bub6nuoreka [IOK Pemenune yueOHBIX U
MTOBTOPEHUE MIPAKTHUKO-
https://lesson.academy-
OpPUEHTHPOBAHHBIX 33124
content.myschool.edu.ru/
[IpakTuueckas pabora
OBIIEE KOJIMYECTBO | 136 35
YACOB I1O

ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

TEMATHYECKOE IINTAHUPOBAHUE

11 KIACC
Cnocob oueHku
KonnuecTtBo 4acos NTOrOBbIX
HavnmeHosaHu nnaHnpyembix
ONeKTPOHHbIE (LMdpOoBLIE) Cnu1cok UToroBbIX NaHUpyembIX
Ne | e pasgenos u KoHTp pes3ynbTaToB
obpasoBaTesnbHbIe pe3ynbTaToB C YKa3aHWEeM 3TanoB nx
n/n Tem onbH | MpakTny
pecypchbl dopmMmpoBaHUA
nporpammel | Beero | ble eckme

paboTt | paboThl

bl

Paszpen 1. TeopeTuyeckne oCHOBbl MH(POPMATUKKU

11 NHdpopmauna 10 3 Bubnuoteka LIOK BnageHve npeacTaBfieHUs MM O | YCTHbIN OnpocC
n PONN MHAOPMALMM N CBA3AHHBLIX C HEW
https://lesson.academy- PelueHune y4yebHbIX 1
NHcopmMaL Mo npoueccoB B nNpupoae, TEXHUKE U
content.myschool.edu.ru/ NpaKTUKO-
HHblE obuiecTBe, NOHATUSAMM
_ | opreHTMpoBaHHbIX
npoLecchl obpasoBaTenbHas «MHopMaUUsa», «UMHPOPMALIMOHHBIN
3apad
nnatgopma AKnacc npoLeccy», «CcuctemMa», «KOMMOHEHTbI
https://www.yaklass.ru CUCTEMbI», «CUCTEMHbIN 3dEKT,
«MHGOPMaLMOHHas cucTteman,

«CuUCTeMa ynpaBlieHUAY,
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obpasoBaTenbHas
nnatgopma P3LU

https://resh.edu.ru/

1.2

Mopenuposa

Hne

Bubnuoteka LIOK

https://lesson.academy-
content.myschool.edu.ru/

obpasoBaTesnbHas
nnatopma AKnacc

https://www.yaklass.ru

obpasoBaTenbHas
nnatcpopma PILU
https://resh.edu.ru/

yMeHWe peluaTtb anropuTMumyeckue
3afjayn, CBfi3aHHble C aHanu3om
rpados (3apgaun NOCTPOEHUs
onTUManbeHOro nyTn Mexay
BepwuHamn rpadpa, onpegeneHuns
KONM4yecTBa pasnuyHbIX NyTen mexay
BepLUMHaAMM OPVEHTUPOBAHHOIO
aLMKIIM4ecKoro rpadga), yMeHune
MCnonb30BaTh AEPEBbS NPU aHanmse n
NOCTPOEHUM Ko4oB n ans
npegcraBneHns apudpmeTUdecKnx
Bblp@XXEeHUW, Mpu peweHun 3agad
nomucka u COpTUPOBKU, YMEHME CTPOUTb
AepeBo nrpbl no 3ajaHHOMyY
anroputmy, paspabaTtbiBaTb n
o6ocHoBbIBaTb BbIUIPbILLHYHO

cTpaTternio Urpbl;

YCTHbIN onpoc

PeweHne y4yebHbIX 1
NPaKTUKO-
OPUEHTMPOBAHHbIX

3agay



https://resh.edu.ru/
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Wtoro no pasgeny 18

Paspgen 2. AnropuTtmbl U nporpammupoBaHue

21 OneMeHTbl 6 1 1
Teopumn

anropnTtMmoB

Bubnunoteka LJOK

https://lesson.academy-
content.myschool.edu.ru/

noHMMaHne ©6a30BbiX anropuTMoB
0b6paboTkKn 4nCrnoBOM U TEKCTOBOM
WHopMauun  (3anMcb  4Yucen B
NMO3ULUMOHHOM  CUCTEME  CUUCIIEHUS,
HaxoXOeHne BCEeX MNPOCTbIX 4uCen B
3agaHHOM  Amana3oHe, obpaboTka
MHOropaspsiaHbIX LieSiblX Yncern, aHanums
CAMBOSIbHBIX ~ CTPOK U OpPYruXx),
anropuTMOB MOUCKA W  COPTUPOBKW,
yMeHune onpeaensaTb CNOXHOCTb
n3yvyaemblx B Kypce 0a30BbIX
anropMTMoB (cymmmnpoBaHune
SNIEMEHTOB  MaccuMBa, COPTUPOBKA
MaccuBa, nepebopHble anropuTMbl,
ABOWMHBIA  MOWUCK) W MpUMBOAUTL
npuMepbl  HECKOSTbKMX  anropuTtMoB
pa3HOW CMNOXHOCTU Ons  peLueHus

OHOM 3apa4u;

PelueHne y4yebHbIX 1
NpaKTuKo-
OPVEHTUPOBAHHBIX

3adad

MpakTnyeckasn

paboTa
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22

AnropuTtMmbl n

CTPYKTYpbI
JaHHbIX

28

10

Bubnuoteka LIOK

https://lesson.academy-
content.myschool.edu.ru/

yMeHune paspabartbiBaTb n
peanu3oBbiBaTb B BuAe MNporpamm
6asoBble anropuTMbl, yMeHune
MCNoNb30BaTb B MporpamMmax AaHHble
pasnnYHbIX TMNoB c YY4ETOM
OfpaHU4YeHM  Ha  OuanasoH  UX
BO3MOXHbIX 3HAYEHUIN, NPUMEHNATL MpK
pelweHnn 3agay  CTPYKTYpbl AaHHbIX
(cnnckn, cnosapw, CTeKW, odepeaum,
AepeBbs), ucnonb3oBaTtb  0a3oBble
onepauum co CTPYKTypamu AaHHbIX,
NPUMEHATb CTaHOapTHbIe n
coOCTBEHHbIE  nognporpamMmbl  Ans
0b6paboTKM  4MCMOBbIX  OdaHHbIX U
CMMBOJIbHbIX CTPOK, MCNONb30BaTb Mpu
paspaboTke nporpamm 6GuBnMoTekn
noanporpaMm, 3HaTb PyHKLMOHaNbHbIE
BO3MOXXHOCTHU NHCTPYMEHTasbHbIX
cpeacTB cpenbl pas3paboTku, ymMeHue
ncnonb3oBaTb  cpeacTtBa  OTnagku

nporpamm B cpene

PelueHne y4ebHbIX 1
NPaKTUKO-
OPUEHTMPOBAHHbIX

3adad

MpakTnyeckasn

paboTa
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nporpaMmmMmpoBaHn4, yMeHune

OOKYMEHTUpPOBaTb NporpamMmmebil;

23 OcHoBbl 1 5
0OBbEKTHO- 16
OPUEHTMPOBAHH
oro

nporpaMmMmpoBa

HUA

Bubnunoteka LJOK

https://lesson.academy-
content.myschool.edu.ru/

NOHMMaHMe OCHOBHbIX MPUHUWNMNOB

paboTbl, BO3MOXXHOCTEW U OrpaHnyYeHns

npuMeHeHunsa TEXHONOrnmn
MCKYCCTBEHHOIO MHTEeNNeKTa B
pasfinyHbIX obnacTsx, Hann4yune

NpeacTaBneHNn o Kpyre pellaemblx
3agav MaLUMHHOro obyyeHus
(pacnosHaBaHus, Knaccudukaumm u
NPOrHO3NPOBaHNSA) Hanuyune
npeactaBneHnin o6 MCNoNb30BaHUU
MHPOPMALIMOHHBIX  TEXHOJSI0rMm B
pasnnyHbIX npoeccrnoHarbHbIX

chepax.

PeweHune y4ebHbIX 1
NpPaKTUKO-
OPUEHTMPOBAHHbIX

3agay

MpakTnyeckasn

paboTa

WToro no pasgeny
50

Pasgen 3. UHcpopmMaLUOHHbIE TEXHONOrnN
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3.1

KomnbtoTepHo-
MaTemMaTuyecKko
e
MoZennpoBaHu

e

Bubnuoteka LIOK

https://lesson.academy-
content.myschool.edu.ru/

yMeHne ncnonb3oBaTb
KOMMbOTEPHO-MaTEMaT4eCcKme

Modenu Aansi aHanusa OoObekToB W
npoueccoB:  dopmMmynupoBaTb  Lerb
MOAENVUPOBAaHMUS, BbINOMNHATL aHanus
pe3ynbTaToB, MOJflydeHHbIX B XO4e
MOOEenMpoBaHus, OLEeHnBaTb
COOTBETCTBUE Moaenm
MogenupyemMomy 06beKTY nnu
npoueccy, NpeacTaBnsaTb pe3ynbTathbl

MOOENUPOBaHNS B HarNsigHOM BUAE;

PelueHne y4ebHbIX 1
NPaKTUKO-
OPUEHTMPOBAHHbIX

3adad

MpakTnyeckasn

paboTa

3.2

Basbl AaHHbIX

10

Bubnunoteka LJOK

https://lesson.academy-

content.myschool.edu.ru/

BNafeHMe OCHOBHbIMW CBEOEHUSIMU
0 6Gasax p[aHHbIX, WX CTPYKTYpE,
cpeacTBax co3faHusa u paboTbl C HUMM,
yMEHMe uncnonb3oBaTb  TabMMYHbIE
(pensunoHHbIe) 6asbl AaHHbIX
(cocTaBnATb 3anpockbl B 6asax gaHHbIX,
BbINOSIHATL  COPTUPOBKY M MOWUCK
3anucen B 6ase AaHHbIX, HaMOMHATb
paspaboTaHHyto 6a3y OaHHbIX) U

cnpaBoOY4Hbl€e CUCTEMDbI;

PeweHune y4ebHbIX 1
NpPaKkTUKo-
OPUEHTMPOBAHHbIX

3agay

MpakTnyeckas

paboTa



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3.3 Beb-canThbl Bubnuoteka LIOK ymMeHue co3faBaTb Beb-cTpaHuupbl; | PelleHne y4eBHbIX 1
14 NnpaKkTUKo-
https://lesson.academy-
OPUEHTMPOBAHHbIX
content.myschool.edu.ru/
3agad
MpakTnyeckasn
paboTa
34 KomnbtoTepHas 8 Bubnunoteka LJOK BhIMONHATE 001y 0 KOPPEKITUIO PeweHne y4ebHbIX 1
rpacpuka 1 poBbIX U300paxkeHuil. [I[pumeHsITh NpaKTUKO-
https://lesson.academy-
WHCTPYMEHTHI Ipapuueckoro pe1akTopak | OPUEHTUPOBAHHbIX
content.myschool.edu.ru/
OTJICTHHBIM 00JIACTSIM U300paKEHUSI. 3agad
Ctpouth MHOTOCJIONHBIE HU300paKEHUS C
MpakTnyeckasn
HCIIOJIB30BaHHUECM MACOK, TOTOBUTH
paboTa

WITIOCTPAIMK JJIs1 pa3MelIeHus Ha BeO-
caiTax, cO3/1aBaTb aHUMUPOBAHHbBIC
n3zoo6paxenus. Co3gaBaTb BEKTOPHBIE
n300paKeHMsl C MOMOLIBIO pelaKTopa
BEKTOPHOMU rpadMKH WIK HHCTPYMEHTOB

TEKCTOBOTO MPOIIeccopa.
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3.5 3D- 8 Bubnuoteka LLIOK [TosICHATH TPUHLUIIBI TOCTPOCHUS PelweHune y4yebHbIx
MOZEeNMpOoOBaHU TPEXMEPHBIX MOJENIEH. BBINOIHATE NPakTnKo-
https://lesson.academy-
e OIEpAIMHU TI0 IIOCTPOCHUIO OPUEHTUPOBAHHbIX
content.myschool.edu.ru/
PECAaKTUPOBAHUTIO TpéXMepHHX MOHCHCﬁ. 3agad
Pa3mMemaTte Ha BUPTYaJIbHOM CLIEHE
MpakTnyeckasn
HCTOYHHKHU OCBCUICHUA U KaMEPBhI.
paboTa
[IpuBOANTH MPUMEPHI UCITOJIB30BAHUS
TEXHOJIOTMI BUPTYAJILHOM U TOIIOJIHEHHON
pEabHOCTH.
WToro no pasgeny
48
4. WTtorosoe 20 Bubnuoteka LIOK PelueHne y4yebHbIX 1
NnoBTOpeHWe NpaKkTUKo-
https://lesson.academy-
OPUEHTMPOBAHHbIX
content.myschool.edu.ru/
3agaq
MpakTnyeckasn

paboTa
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OBLLEE
KONMMYECTBO YACOB
MO NMPOrPAMME

136

37




IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHTpoJabubie
Bcero P
padoTsbI

IIpakTHuyeckune
padoThbI

Jlara
H3yYeHHUs

DJIEKTPOHHBIE
nupposbIe
oOpa3zoBare/ibHbIE

pecypchl

TpeboBaHus TEXHUKH OE30MACHOCTH U
TUTMEHBI IpU padoTe ¢ KOMIBIOTEPAMU U
JPYTUMH KOMIIOHEHTaMH HU(POBOTO
OKPYXKEHHS

[TpuHUMIIBI paOOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH TaHHBIMH C TIOMOIIBIO IIIHH.
KonTposinepsl BHEITHUX YCTPONCTB

ABTOMaTHYECKOE BBHITIOJTHEHUE
pOrpaMMBbl IPOLIECCOPOM

OmnepaTuBHasA, TOCTOSIHHAS U
JIOJITOBpEMEHHAs MaMATh. KOHTpoIepsl
BHEIIHHUX yCTPOHUCTB. IIpsamoit noctyn k
naMsITH

COBpGMCHHLI@ KOMITBIOTCPHBIC
TCXHOJIOTMHN

[IporpamMmmHoe obecrieueHue
KOMITHIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOUITBHBIX YCTPONCTB

CucteMHOe porpaMMHOe 00ecTICUeHHE.
OrnepaiiuoHHbIE CUCTEMBI




Yrunursl. JpailBepbl yCTpOUCTB.

? [TapannenpHOE IPOrpaMMUPOBaAHUE

10 WNHcTamisauus v 1enHCTauIsIus
MPOTPaMMHOTO O0eCTICUeHUs
@aiinoBble cucteMsl. [IpuHIAIIBL

1 pa3MeIIeHnsl © UMEHOBaHHUS (paiiioB B
nonroBpeMeHHoU mamsatu. [1labaons! as
onMcaHus rpym (aiioB
3akoHoaarenbcTBO Poccuiickoi

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
oOecIeueHus U JJaHHbIX
[IpuHUKIIBI TOCTPOEHHUS U allllapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetb UntepHer

15 Paznenenne IP-ceTit Ha mojiceTH ¢
IIOMOLIBIO MACOK MOJICETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunel nestensHocty B cetu IHTEpHET.

17 Cepsucsl MaTepHera. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU

18 NudopmanronHas 6€301MacHOCTb

19 BpenonocHsle IporpaMMHOE
obecrieyeHre 1 MeTobl 0OpHOBI ¢ HUM

20 [IpakTuueckas pabota 1o treme

"AHTUBUPYCHBIE IPOTPaAMMBbI"




21

Opranuzanus JM4HOTO apXHBa
nHpopmanuu. PezepBHOE KOTMpOBaHUE.
[TaponpHas 3amuTa apxuBa

22

[IndpoBanue maHHBIX

23

Anroputm mudpoBanus RSA.
Creranorpadust

24

[TpakTdeckas padboTa 1o Teme
"[llnudpoBanue 1aHHBIX"

25

WNudopmanys, TaHHbIC U 3HAHUS.
WudopmanroHHbIe POLECcCH B
MIPUPO/IE, TEXHUKE U OOIIECTBE

26

HerepI)IBHI)IC nu I[I/ICerTHI)Ie BCIIMYHNHBI
u curgansl. HeooxoamMocTs
JTUCKpeTU3aIy HHopMauy,
MpeIHa3HaYeHHON JJIsl XpaHeHUS,
nepenayu u 00paboTKH B LU(PPOBBIX
cucTeMax

27

JBonuHOE KOaupoBaHue. PaBHOMEpPHBIE
Y HEpaBHOMEPHBIE KOJIbI.
JexkoaupoBaHue cOOOIICHUH,
3aMMCaHHBIX C TTIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. Iloctpoenue
OJIHO3HAYHO JIEKOIUPYEMBIX KOJIOB C
nomoleio aepesa. I'pad An. A. Mapkosa

29

EnuHALBE H3MEpEeHUs KOJTNIeCTBA
nHpopmanuu. AndaBUTHBIA TOIX0.T K
OLIEHKE KOJIM4€eCcTBa MH(pOpMaLuu




30

CucTeMBI CUMCIICHUS

[TepeBoa uncen U3 0JJTHOM CUCTEMBI

31 CUHCJICHHSI B IPYTYIO
JIBonuHasi, BOCbMepU4Has U

32 IIeCTHA[aTEPUYHASI CHCTEMBI
CUHCJICHHUSI, CBSI3b MEKTy HUMHU
JBonuHasi, BOCbMepUYHas U

33 IECTHAALATEPUYHAS CUCTEMBI
CUMCIICHHUS], CBSI3b MEXKy HUMU
JIBonuHasi, BoCbMepUYHas U

34 LIECTHAALATEPUYHAS CUCTEMBI
CUMCIICHHUS], CBSI3b MEKy HUMU

35 Apudmerndeckre onepanum B
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS

36 TponuHas ypaBHOBEILIEHHAs CUCTEMaA
CUMCIICHUS

37 JIBonuHO-1ecATUUHAS cCCTEMA
CUHCIJICHUS

38 Konnposanue texcro

39 PactpoBoe koupoBanue n300pakeHHIA
[TpakTrdeckas pabora 1mo Teme

40 " luckperusanus rpadudecKon
uHpopmanun"
[IBeToBbIE MOAENN. BekTopHOE

41 KoaupoBanue. @opmarsl Gaitos.

Tpéxmepnas rpaduka. OpakraabHas
rpaduka




42

Konunpoanue 3Byka. OlieHka
MH(POPMALMOHHOTO 00bEMA 3BYKOBBIX
JIAHHBIX MPH 33JIaHHBIX YaCTOTE
JHUCKPETU3ALNY U Pa3psIIHOCTU
KOAVPOBaHHUs

43

[TpakTudeckas paboTa 1o Teme
"Jluckperusanus 3ByKOBOU
uHpopmarmn"

44

OcCHOBBI anTeOphI JIOTUKH

45

Jlornueckwue onepanuu. TaGauIb!
NCTUHHOCTHU

46

Jlornueckue BoipaxkeHus. Jloruueckue
ToXkaecTBa. Jloka3aTeabCTBO IOTHYECKHUX
TOXKJIECTB C ITOMOILBIO TAOJIHIL
HCTUHHOCTHU

47

[Tpaktrueckas paboTa Mo Teme
«ITocTpoeHue u aHAHA3 TAOJHIIT
HUCTUHHOCTH B TA0JIMYHOM MPOIIECCOPE»

48

Jlornueckue onepanuu U oneparuu Hal
MHOKECTBAMU

49

Jlormueckue OIrcpanuru 1 ornepanrii HaJj
MHOXCCTBaMU

50

3aKoHBI AJIreOpbl JIOTHKH.
DKBHBaJICHTHBIE ITPe0Opa30BaHUS
JIOTMYECKUX BBIPAKCHUH

51

Jlornaeckue YpaBHCHUA 1 CUCTCMbI
YpaBHEHHI




52

Jlornueckue (yHKIMU. 3aBUCUMOCTH
KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
GyHKIUI OT KOTUYECTBa apryMEHTOB.
[TonHBIE CUCTEMBI TOTHYECKUX (PYHKITHHA

53

Kanonnueckue GpopMbI JIOTHIECKUX
BbIpakeHUil. COBEpILICHHbIE
JIN3BIOHKTUBHEIE 1 KOHBIOHKTUBHBIE
HOpMaJbHBIE (POPMBI, ATOPUTMBI UX
MMOCTPOEHUS 110 TaOIUIE UICTUHHOCTH

54

Jlormueckue 3JIEMEHTHRI B COCTaBe
KOMIIBIOTEpa

55

Tpurrep. Cymmarop. MHOropa3psiHbli
CyMMartop

56

HOCTpOCHI/IC CXEM Ha JIOTHYCCKHX
DJIEMEHTAaX. 3aUCh JIOTHYECKOTO
BBIPpAXXCHUA 110 JIOTHYECKOH CXeMe

57

MI/IKpOCXGMLI U TCXHOJOI'usg uX
IMPON3BOJACTBA

58

[IpencraBieHue HenabixX YUces B IaMATH
KoMIibtoTepa. OrpaHUYEHHOCTh
JaIa3oHa 4Kcel IIPU OrpaHuYeHUN
KouuecTBa pa3panos. [lepenonHenue
pa3psAHON CETKU

59

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. /[BOMYHBIH
JIOTIOTHATEITHLHBINA KOJT OTPUIATEIEHBIX
qrce




[ToOGuTOBBIC JIOTHYECKHE OTICPAITHH.

60 Jlormueckuii, apuMeTHIeCKui u
UKITHYECKUI CIABUTH

61 [IndpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «ucknovaroniee NJIN»

6 [IpencraBneHune u XpaHEHUE B TAMSITH
KOMITBIOTEPA BEUICCTBEHHBIX YHCET
BrinosiHeHue oneparuii ¢

63 BEIIICCTBEHHBIMH YHCIIAMH, HAKOTIIICHUE
OImHOOK TP BHIYHUCIICHUSIX
[TpakTryeckas pabora 1o Teme

64 «M3y4eHune nmopaspsAHOTO MAITMHHOTO
MIPEICTaBICHNS LIEJIBIX U BEIECTBEHHBIX
YHCEID»

65 AHanu3 alropuTMoB
Drtarnbl pemeHns 3a/1a49 Ha KOMITBIOTEpe.

66 HNHcTpyMeHTanbHbIE CpeACTBA:
TPAHCISITOP, OTJIAAUUK, MPODUITUPOBIIUK
Cpena nporpaMMupOBaHUSI.

67 Komnumnsiyst 1 MHTepIpeTaIust
nporpamm. BupTyaibHble MalliuHbI.
WuTerpupoBanHasi cpejia pa3padoTKu

68 Mertoas! OTIIaKH IPOTrPaMM

60 THIBI IEPEMEHHBIX B SI3bIKE
MIPOTPaMMHPOBAHHUSI

70 O0paboTKa IENBIX YHCEI

71 O0paboTKa BEHIECTBEHHBIX YHCEI




72

Cinyyalinble U TICEBIOCTyYalHbIC YHCTIa

73 Betsnenus. CnoxxHbie yCI0BUS
74 [ukael ¢ ycnoBueM
Kbl MO MEpEMEHHOM.
75 B3aumo3amMeHseMOCTh pa3IMyHbIX BUOB
ITUKJIOB
76 O0paboTKa HATYPATBHBIX YHCETI C
UCIIOJIb30BaHUEM ITHKIIOB
HaxoxaeHnue Bcex IpoCThIX YKCeN B
77 3amaHHOM quana3one [Ipaktuueckas 0.5
pabota no Teme «Pemenue 3agau '
METOIOM Tepedopar
78 WNuBapuaHT nukia
79 JloOKyMEeHTHpOBaHHUE NPOrPAMM
20 O06paboTka TaHHBIX, XPAHAIINXCS B
(aiinax
81 PasOuenne 3amaun Ha moa3anadu
Hcnons3oBanne craHIapTHOU
0 OMOJIMOTEKH S3bIKA MPOTPAMMHUPOBAHHSI.
[ToaxmroueHne GUOIMOTEK OAPOTrpaMM
CTOPOHHUX MPOU3BOIUTENECH
23 [ToamporpamMmel (TIpoIe Ay pHI 1
(byHKIHN)
24 [ToamporpamMmsl (Ipo1ieAyphI U
GbyHKIINN)
g5 [TpakTdeckas padboTa 1o Teme 1

"Pa3zpaboTtka noamporpamm"




Pexypcus. PexypcuBHbIe 00BEKTHI
(ppaxraisr). PexypcuBHBIE IPOIIETypPBI U

86
¢bynkuuu. Mcnonb3oBaHue creka s
OpraHU3aINH PEKYPCUBHBIX BEI30BOB

87 [IpakTuueckas paboTa Mo Teme
"PexypcuBHbI€ TOANPOrpaMMbI"

28 MoaynpHBII TPUHIUI TIOCTPOEHHUS
porpaMm

89 UucrieHHbIe METOIBI

9 [IpakTuyeckas pabora 1mo Teme
«HucneHHoe peleHre ypaBHEHUID

o1 Hcnonb30BaHue QTUCKpPETU3AIIH B
BBIYMCIIMTENIbHBIX 3aauax
[IpakTrueckas paboTa 1Mo Teme

92 «ITpubnmxEHHOE BRIYUCIIECHUE JITTHH
KPUBBIX U TUIOMIACH QUryp»

93 [TpakTuyeckas pabota o reme «Ilouck
MakcuMyma (MUHUMYMa) QYHKITAN
OO6paboTka CUMBOJIBHBIX JTAHHBIX.

94 AnTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTPOK: OJACYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnTOpUTMBI 00paOOTKH CUMBOIBHBIX

95 CTpPOK: pa30ueHue CTPOKH Ha CJI0Ba Mo
MPOOEITBHBIM CHMBOJIAM

96 AnropuT™MBI 00pab0OTKH CUMBOJIEHBIX

CTPOK: TIOUCK MOACTPOKHU BHYTPH JAHHOM




CTPOKH; 3aMEHa HAlJIEHHOM MOJICTPOKH
Ha JIPYTYIO CTPOKY

97

[IpakTrueckas paboTa 1o Teme
"OO6paboTKa CTPOK C UCTIOTB30BAHHEM
GbyHKIUI cTaHaapTHON OMOINOTEKN
A3bIKa IPOrpaMMHUpoBaHus"

98

['enepanus ciioB B 3aJ1aHHOM ayipaBUTe

99

MaccusBsl 1 IIOCIIE0BATCIBHOCTHU YUCEII.
[TpakTrueckas paboTa 1mo Teme
"3anosiHeHne maccuna'

0.5

100

O06001EHHBIE XapaKTePUCTUKH MacCHBa

101

JIMHEWMHBIN MONCK 3aJITaHHOTO 3HAUCHUS B
Maccuse. [Ipaktuueckas pabora nmo teme
"JInHEeWHBIN MOUCK 3aJaHHOTO 3HAUECHUS
B Maccuse"

0.5

102

[Tpaktudeckas padbota no teme "[lonck
MUHUMAaJIBHOTO (MaKCUMaJIBHOTO)
JJIEMEHTA B YUCJIOBOM Maccuse"

103

CopTrpoBKa 0OTHOMEPHOTO MacCHBa.
IIpocTsie METOABI COPTUPOBKH.
[TpakTuyeckas pabora 1o Teme
"[IpocThie METOBI COPTUPOBKHU
Maccua"

0.5

104

CoptupoBka ciusinueM. beictpas
COpPTHPOBKA MaccuBa (aJIrOpuT™M
QuickSort). [TpakTiueckas padoTa 1o
teme "beicTpas copTupoBka MaccuBa'

0.5




105

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
Maccuse. [Ipaktuueckas pabora 1mo reme
" JIBOMYHBINA MOUCK"

0.5

106

JIByMepHBIC MacCHBBI (MaTPHIIBI)

107

Anroputmbl 00pabOTKH MaTpHIL

108

Pemenune 3aga4y anann3a JaHHBIX

109

CpencTBa TEKCTOBOTO IpoIeccopa

110

KommnbrorepHas BEpcTKa TEKCTa

[S S G U —

111

[TpakTuyeckas pabora o reme "BépcTka
JOKYMEHTOB C MaTeMaTH4EeCKUMH
dhopmymamu"

112

WNHCTpyMEHTBI PELICH3UPOBAHUS

113

[IpakTudeckas pabora o Teme
"MHOrocTpaHU4HbIE JOKYMEHTHI"

114

Oo6naunbie cepBuchl. KoyekTHBHAS
pabota ¢ nokymeHnTamu. [Ipaktuueckas
pabota no teme "KosnexkruBHas padora ¢
JIOKyMEHTaMH"

0.5

115

Ananus JaHHBbIX. Bonpmme JaHHBIC

116

MammnHoe obyueHue

117

AHanu3 TaHHBIX C ITOMOIIBIO
AJICKTPOHHBIX TAOJIHUIT

118

[IpakTryeckas pabota o reme "AHanus3
JTAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
Ta0mum"

119

[TocTpoenne rpadhukoB GyHKIUH.
[TpakTrdeckas paborta o Teme

0.5




"HarnsinHoe npeacTaBiieHHE Pe3yIbTaTOB
CTaTUCTUYECKOM 00pabOTKU JaHHBIX B
BU/JIE IMAarpaMM CPEJICTBAMU PEIAKTOpa
AJIEKTPOHHBIX TaOIUI"

Jlunuu tpenna. [Ipaktuyeckas padora no

120 teme "[lon6op uHUM TpeH A, 1 0.5
MPOTrHO3UpOBaHKE"
[Ton6op mapamerpa. [IpakTrueckas

11 pabota o Teme "UncneHHoe penieHue ! 0.5
ypaBHEHHUH € TTIOMOIIBIO TT0100pa
napamerpa"
OnTuMH3anus Kak MOMCK HAMTYYILIEero
pElIeHNUs B 3a/JaHHBIX YCIOBHSIX.

122 [TpakTruyeckas pabora 1o Teme 1 0.5
"Pemienue 3a1a4 ONTUMU3AIIH C
MTOMOIIIBIO AIEKTPOHHBIX Ta0IHIT"

123 Pe3epBHOE Bpems 1

124 Pe3epBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PeszepBHOE Bpemst 1

127 PezepBHOE Bpemsi 1

128 PesepBHOE Bpemst 1

129 PesepBHOE Bpemst 1

130 PeszepBHOE Bpemst 1

131 PesepBHOE Bpemst 1

132 PesepBHOE Bpemsi 1

133 PesepBHOE Bpems 1




134

Pe3epBHOE Bpemst

135

PezepBHOE Bpems

136

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

21.5




11 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara u¢posBbie
n/n Tewa ypoka Bcero Konrposbasie | IlpaxTiaeckne 2i?.yqem/m :)16[()1:1[;0B3Teﬂbﬂble
padoThI padoThI pecypeni
1 KonuvecTBo nndopmarnmm 1
2 AJTOPUTMBI C3KaTUS JTAaHHBIX 1
Anroputm Xaddmana 1
[IpakTuueckas padota o reme "Cixatue
4 JTAHHBIX C TIOMOUIBIO AITOPUTMA 1 1
Xahdmana"
5 Anroputm LZW 1
ANTOPUTMBI CXKATHUSI JAHHBIX C IOTEPSIMHU.
[IpakTuueckas pabora no teme "Cixxatue
6 JIaHHbIX ¢ notepsMu (anroputmsl JPEG, ! 05
MP3)"
CkopocTh niepeiaun JaHHbBIX 1
[TomexoycTONYMBBIE KOBI 1
9 [IpakTrueckas pabora 1o Teme | |
"[TomexoycroitunBbie KOIbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI M UX
B3anMojeiicTBre. CUCTEeMHBIN AP PeKT.
10 VYmpasienue Kkak UHOOPMALMOHHBIN !
npoiiecc. OOpaTHas CBA3b
11 Moaenu u MoeIMpOBaHUE 1
12 I'pader 1




13 Pemenue 3amau ¢ momortisto rpagos

14 HepeBbst

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o reme "[lonck

16 BBIUTPBIIIHON CTPATETUH B UTPE C TTOJTHOM
uHpopmanyein"

17 CpencTBa HCKYCCTBEHHOI'O MHTEJIEKTA

18 [IpakTrueckas paboTa 1Mo Teme
"CpencTBa HCKyCCTBEHHOTO MHTEIUICKTA"
dopmanuzarys MOHATHSI aJTOPUTMA.

19 MamuHa TeropyHra Kak yHuBepCaJIbHAsI
Mozenb Bbruucaenuid. Tezuc Uepua—
Trropunra
[IpakTuyeckas pabora mo Teme

20 "CocTaBieHHe IPOCTON IPOrpaMMBbI st
MamuHbl ThropuHra”

21 Mamuna [Tocra

22 Hopmanbhbie anropudmber MapkoBa
AJNTOPUTMUYECKH HEPA3PEIIUMbIE

” 3a1a4M. 3aj1a4a OCTaHOBA.
HeB03M0KHOCTH aBTOMaTUUECKOM
OTJIAJIKH TIPOTPaMM

24 C1oXHOCTh BBIYMCIICHUIN
ITouck mpoCTHIX YKCEI B 3aJTAHHOM

25 JIMana3oHe ¢ MOMONIBI0 AITOPUTMA

«pemeto DparocheHar




26

[IpakTuueckas padota mo teme "llonck
MPOCTHIX YUCEJ B 33JJaHHOM Juarna3zoHe"

27

MHoropa3ps/HbIe LeNble YhCia, 3a1a49H
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora no teme
"Peanu3anus BEIYUCICHUN C
MHOTrOpa3psiAHbIMU YUCIaMu"

29

CrnoBapu (accoliiaTUBHbBIE MACCUBBI,
0TOOpaxeHws ). X3II-TabIUIIbL.
[TocTpoenue anipaBUTHO-4ACTOTHOTO
CJIOBapsI IS 33IaHHOTO TEKCTa

30

[IpakTuyeckas pabora no reme
"TlocTpoenue anpaBUTHO-4ACTOTHOTO
cioBaps s 3aJJaHHOIo Tekcra'

31

AHanu3 TeKCTa Ha €ECTECTBEHHOM SI3BIKE.
BBII[CJIGHI/IQ HOCHGI[OBaTeHBHOCTeﬁ 110
m1abyioHy. PeryssipHbie BIpaskeHUsI.
YacToTHEIN aHATU3

32

ITpaktrueckas pabora no Teme "AHanus
p p
TEKCTA Ha €ECTECTBEHHOM SI3BIKE"

33

Creku. AHaIU3 NPaBUIbLHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Brruncienue apupMeTHuecKoro
BBIPpAXKCHUSA, 3aAlIMCAHHOT'O B
noctukcHOU Ppopme

35

[IpakTrueckas paboTa 1o Teme
"Bpruuciienue apupmMeTu4ecKoro




BBIPAKCHU S, 3aIIUCAHHOTO B
noctdukcHon popme"

36

Ouepenu. Mcnonb3oBaHue ouepeau ais
BpCMCHHOFO XpaHeHI/ISI JTAHHBIX

37

[IpakTudeckas paboTa o Teme
"Hcnonb3oBanue ouepean”

38

HepeBbs. Peanusanus nqepesa ¢ HOMOILIBIO
CCBUIOYHBIX CTPYKTYp. J[BOn4HBIE
(6unapueie) nepeBss. [locTpoenne nepeBa
JUISL 3a/IaHHOTO apu(METHIECKOTO
BBIpAKEHUS

39

[IpakTuueckas paboTa o Teme
"Ucnonbp3oBanue 1epeBbEB AJIs
BBIYUCIICHHS apU(METHICCKIX
BBIPAKEHUMN"

40

PexypcuBHBIE arOpUTMBI 00X0/1a A€peBa.
Hcnonb30BaHue cTEKa U 04SP st
o0xoja nepesa

41

PekypcuBHBIC anropuT™MBI 00X0/1a IepeBa.
Hcnonp3oBaHue cTeKa U OUepeIH s
00xo0/1a nepena

42

AnroputMmsbl Ha rpadax. [Toctpoenune
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BELIEHHOT'O CBA3HOTO
HEOPUEHTHPOBAHHOTO Tpada

43

O6xox rpada B riryouny. O6xox rpada B
HIUPUHY




44

KonnuecTBO pa3inuuHbIX MyTEH MEXKITY
BEPIINHAMU OPUEHTUPOBAHHOT O
aIUKIN4ecKkoro rpada

45

Anroput™m JleMKCTpHI.

46

[IpakTuyeckas pabora no reme
"Berunicnenue AMHBI KpaTyaiiero myTi
MEXy BepInHaMu rpada (aroput™

Heiiketpor)"

47

AnropurMm ®@noiina—Y opiania

48

3aiauu, pellaeMble ¢ TOMOIIbIO
JTMHAMUYECKOTO IIPOTPAMMHUPOBAHHS:
BBIYUCIICHHE PEKYPCHBHBIX (DYHKIUN

49

[IpakTuueckas pabora 1o reme
"BbrunciieHue peKypCcuBHBIX (PYHKINH C
MOMOIUIbIO IMHAMUYECKOTO
porpaMMHpoBaHus"

50

3agayu, perraemMple ¢ MOMOIIBIO
JUHAMHUYECKOTO IIPOrPAaMMUPOBAHUA:
MOICUET KOJTUIECTBA BAPUAHTOB

51

[Ipaktrueckas pabora mo teme "Iloacuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIBIO
JMHAMHYECKOI0 IPOrpaMMUpPOBaHUs"

52

3amauu, pemaeMple ¢ TOMOIIBIO
JMHAMUYECKOTr0 IPOrPaMMUPOBAHMSL:
3aJa4d ONTUMU3AIIN

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p SI3BIKOB
IIPOrpaMMHUPOBAHUS




[TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM

>4 pOrpaMMHUPOBAHUN

55 O0bekThI U Ki1acchl. CBOICTBA ¥ METOIbI
00BEKTOB

56 OOBEKTHO-OPHUEHTUPOBAHHBIHN aHAIH3
[IpakTuyeckas pabora no reme

57 "Hcnonp30BaHKte TOTOBBIX KIAaCCOB B 1
nporpamme"

58 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MTOIX0a
[Ipaktrueckas padota "PaspaboTka

59 IIPOCTOM MPOTPAMMBI C HCTIOJIb30BAHUEM 1
KJ1accoB"
Wukancymsimus. [pakruyeckast paboTa mo

60 teme "Pa3paborka Kiracca, 0.5
UCTIONIB3YIOLIETO MHKATICYIISLIUIO"

61 Hacnenoranue. [Tomumopdusm

& [IpakTrueckas paboTa 1Mo Teme 1
"Pa3paboTka nepapXuu KIaccoB"
Cpenpl ObICTpOI pa3pabOTKH MPOTrPaMM.

63 [TpoekTupoBanue uaTepdeiica
I0JTb30BATEIIS

64 [IpoexTupoBanue nntepgeiica
MIOJTb30BaTEIIS

65 Hcnonp30BaHne TOTOBBIX YIPABISIEMbIX

AJIEMEHTOB JUIsl IOCTPOeHUs nHTepdeiica




66

[IpakTrueckas paboTa 1Mo Teme
"Pa3zpaboTka nmporpammsl ¢ rpaduaecKuM
uHTepdeiicom”

67

N3yuenne BTOpOro si3plka
IpOrpaMMHUPOBAHUS

68

N3yuenne BTOpOro si3plka
IpOrpaMMHUpPOBAHUS

69

OTaIbl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOJACINPOBAHUA

70

Juckperusanus Ipu MaTeMaTU4ECKOM
MOJIEJIMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoennpoBaHue IBUKEHUS

71

[IpakTuueckas paboTa o reme
"MopenupoBaHue ABUKEHUS"

72

MopenupoBanre OMOTOTUYECKUX CHCTEM.

[TpakTnueckas pabota 1o Teme
"MopenupoBaHre OHOJIOTMYECKUX
cucreMm"

0.5

73

MareMmaTndecKrue MOJCIIN B OKOHOMHKE.
BrruuciaurensHbIe 9KCIICPUMCHTBI C
MOACIISIMA

74

BepostHocTHBIE MOenu. [IpakTnueckas
pabora o Teme "MmuTtarimoHHoe
MOJIETTMPOBAHUE C TOMOIIbIO METO/1A
MomnTe-Kapmo"

0.5

75

KommnsrorepHoe MoienupoBaHUE CUCTEM
yIpaBJIeHUS

76

O0paboTka pe3yabTaTOB HIKCIIEPUMEHTA




TaGmuunble (pensauoOHHBIC) 0a3bI

77
JTAHHBIX
[Touck, copTupoBKa U GUIBTpALUS

- JAHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX.
3anpockl ¢ mapameTpamu. Beraucisiemsie
MoJIsL B 3aIpocax

79 [IpakTrueckas padora o Teme "Pabdota ¢
roToBOM 0a30i JaHHBIX"
MHoroTtabiandnbie 0a3bl JaHHBIX. THIIBI

80 CBsI3ei MEeX Ty Tabyuiiamu. BHenHui
kimod. IlenocTHOCTh 0a3hl JaHHBIX
[IpakTuueckas pabora 1o Teme

81 "Pa3zpaboTka MHOTOTa0INYHOI 0a3b1
NaHHBIX"

2 3anpockl K MHOTOTa0IMYHBIM 0a3am
JTAHHBIX

3 [IpakTrueckas padota o Teme "3anpocsl
K MHOTOTa0JIMYHON 0a3e qaHHbIX"

84 SA3bIk yripaBienus qanasiMu SQL
[IpakTuueckas pabora o Teme

85 "VrpaBieHue TaHHBIMU C TOMOIIIBIO
si3bika SQL"

26 Hepensimmonnsie 6a3b1 TaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 HuTtepHeT-nipuioxeHus
[ToHsATHE O CEpBEPHON U KIIMEHTCKON

88 JacTsax canTta. TeXHOJIOrus «KINEHT —

cepBep», €€ TOCTOMHCTBA U HEAOCTATKA




89

OcHoBrlI a361ka HTML

[IpakTrueckas paboTa 1Mo Teme

90 | . 1
Co3nanne TeKCTOBOM BEO-CTpaHUITBI"
91 OcHoBsI s13p1ka HTML
92 OcHoBsI s1361ka HTML
[IpakTuueckas pabora 1o reme
93 "Co3pnanue BeO-CTpaHMIIbl, BKITIOYAIOIEH |
MYJIbTUMEANNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/EO0)"
o4 OCHOBBI KaCKaTHBIX TaOJIHII CTHIICH
(CSS)
[TpakTuueckas pabota 1o reme
95 "OdopmileHrE CTPAHULIBI C TOMOIIBIO 1
KacKaaHBIX Ta0muI cTriei"
96 Cuenapuu Ha s3bIKe JavaScript
97 Cuenapuu Ha si3p1ke JavaScript
98 ®dopMbI Ha BEO-CTpaHUIIC
[IpakTuueckas paboTa o reme
99 " 1
O6paboTka naHHbIX Gopm"
100 Pa3mernenune BeO-caifiToB. Ycemyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha caifT
Kanpuposanue. Ucnpasnenue
101 nepcnektusbl. [ ncrorpamma. Koppexius
YPOBHEHN, KOPPEKLUS LIBETA.
OO6eciBeurBaHUE [IBETHBIX N300paskeHUI
102 BBo1 n300pakeHuii ¢ HCIIOIBL30BaHUEM 0.5

pa3IMYHBIX IUGPOBBIX YCTPOKUCTB.




[IpakTrueckas paboTa 1Mo Teme
"O6pabdoTka nnuppoBsix GoTtorpaduii”

103

Peryms. Pabota ¢ o6nactsamu. @uiabTphl.

[IpakTuueckas padora no teme "Perymb
y
1 poBbIx hoTorpaduii”

0.5

104

MHorocnoiiHble H300paxeHUs.
TekcToBrie ciion. Macka citoa. Kanaisl.
CoxpaHeHHUE BBIJICIICHHOMN 00J1acTH

105

[IpakTuueckas pabora o Teme
"MHorocoiHbIe n300paxeHus"

106

[ToaroroBka ummrocTpauii s Beo-
caittoB. [IpakTuueckas pabora 1o Teme
" AHUMHpPOBaHHbBIE H300paxeHus"

0.5

107

Bexropnas rpaduka. Bekropuzanus
PacTpOBBIX N300paKeHU

108

[IpakTuyeckas paboTa o Teme
"Bekropnas rpaguxa"

109

[IpuHIHUIIBI TOCTPOCHUS U
pEAaKTUPOBaHUS TPEXMEPHBIX MOZEIIEH

110

[IpakTuueckas pabora 1o reme
"CoziaHue npoCThIX TPEXMEPHBIX
mozenen"

111

Cerounblie MoJenu. MaTepuaibl

112

[IpakTuueckas paboTa o reme
"Cerounble Moaean"

113

MoaenupoBaHHe UCTOYHUKOB
ocsenieHusi. Kamepsot




[IpakTrueckas paboTa 1o Teme

14 "Pennepunr" I
115 AnutuBHbIE TexHOJoTHH (3D- )
IPUHTEPHI)
116 [TonsTHE O BUPTYAIBHON PEAILHOCTH U 1
JIONTOJTHEHHOM PeaIbHOCTH
117 PeszepBHOe Bpemst 1
118 Pe3epBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 Pe3epBHOE Bpems 1
123 PezepBHOE Bpems 1
124 PeszepBHOe Bpemst 1
125 PeszepBHoe Bpemst 1
126 PeszepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PeszepBHOe Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE BpeMms 1
132 PesepBHOE Bpems 1
133 PesepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PesepBHOE Bpems 1




136 PesepBHOE Bpems 1

OBILEE KOJIMYECTBO YACOB I1O

[NPOIT'PAMME 136 0 36.5







IMPOBEPAEMBIE HA EI'D 10 HTHOPOPMATUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBbHOM
HPOI'PAMMBI CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Kon
NpoBepPSIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJILHON NPOrpaMMbI CpeIHero 0011ero
o0pa3oBaHus

1.

3nams (nonumamy)

1.1

[ToHnmMaHue OCHOBHBIX HMPUHIUIIOB YCTPONCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWJIBHBIX KOMIbIOTEPOB; TEHIAECHLIUI
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOIHWI; BJIaJICHHE HAaBbIKAMU PabOTHI C
ONEpPAllMOHHBIMU CHCTEMaMU W OCHOBHBIMM BHJIaMU IIPOIPaMMHOIO
olOecrieyeHus JUIsl pelleHus Yy4eOHbIX 3ajJady 10  BbIOpaHHOM

cricuain3aluu

1.2

Hannuue HpeIlCTaBJIeHI/Iﬁ 0 0a30BBIX NONpUHOHUIIAX OpraHu3alu U

(GYHKITMOHUPOBAHUS KOMIIBIOTEPHBIX CeTeil

1.3

ITonnmanue OCHOBHBIX MPUHIUIIOB JUCKPCTU3ALIUH PA3JIMYHBIX BUIOB

uH(pOpMaIH

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKH YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3amuch 4YHUCed B TO3UIMOHHOM CHCTEME CUHCIICHHUS,
JEIMMOCTb LIEJIBIX YUCEIT; HAX0XK/IEHNE BCEX IMPOCTBIX YUCEII B 33JaHHOM
JanasoHe; oO0pa0OTKa MHOTOpAa3psIHBIX LENbIX YHCEN; aHalIu3

CHUMBOJIBHBIX CTPOK U IPYTHX), aITOPUTMOB MIOMCKA U COPTUPOBKU

1.5

3HaHue (1)yHKI_[I/IOHaJ'IBHbIe BO3MOXHOCTH HMHCTPYMCHTAJIbHBIX CPEACTB

cpelbl pa3paboTKu

1.6

Bnagenue ocHOBHBIMU CBeleHUSIMH O 0a3zax JaHHBIX, UX CTPYKTYpe,

Cpe/ICTBaxX CO3/IaHus U PabOThI C HUMHU

1.7

[Tonumanne BO3MOKHOCTEMN 51 OTpaHUYEHUN TEXHOJIOT U1
UCKYCCTBEHHOTO HWHTEJUIEKTa B PAa3JIMYHBIX 00JacTsAX; HaIMIUe
npecTaBIeHuid 00 MCMOIb30BaHUM MH(DOPMAITMOHHBIX TEXHOJIOTUN B

pa3IMYHBIX MPO(ecCHOHANBHBIX chepax

1.8

BrnaneHne TeopeTMUECKUM almapaToM, MO3BOJIAIOLIUM OCYIIECTBIATH
IIPEJCTaBICHNUE 3aJaHHOTO HAaTypaJIbHOIO YUCJIA B PA3JINYHBIX CUCTEMAaX
CUMCIICHHS; BBINOJHATH MNpeoOpa3oBaHUsl JIOTUYECKUX BBIPaKEHUH,
UCIIOJIB3YS 3aKOHBI aJIr€OpBI JIOTHKH; ONPEIEISITh KpaTYalllinil MyTh BO
B3BELICHHOM rpade U KOJMYECTBO MyTeH MEXAy BepIIMHAMU

OPUCHTHUPOBAHHOI'O AlITUKIIMYCCKOI'O rpa(ba




Ymemo

2.1

YMeHHe HCIIONBb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN IS
aHau3a 0OBEKTOB U MPOLIECCOB: (POPMYIHPOBATH 1IETTb MOICIUPOBAHUS,
BBIIIOJIHATH aHAIIU3 PE3YJIbTATOB, MTOJYYEHHBIX B XOJ€ MOJAEIUPOBAHNS;
OLIEHUBAaTh Aa/IeKBATHOCTb MOJEIHM MOJAEIUPYEMOMY OOBEKTY WU
IIPOLIECCY; IPEACTABIATh PE3YNbTaThl MOJEIMPOBAHUSA B HAIVIAIHOM

BUJIE
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YMeHue KiacCH(PUIMPOBATH OCHOBHBIC 3aJladydl  aHAM3a JAHHBIX
(mporHo3upoBaHue,  KilacCUpUKalus,  KiIacTepu3allus, aHaIu3
OTKJIOHEHH); TOHUMAaTh TOCTIEI0BATENBHOCTh PEIICHUS 3aa4 aHAINU3a
JaHHBIX: COOP MEPBUYHBIX TAHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa IaHHBIX,
BEIOOp W (WJIM) TIOCTPOCHHME MOJENH, TpeoOpa3oBaHUE JTaHHBIX,

BHU3yalin3alud JaHHBIX, MHTCPIIPETAINA PE3YIbTATOB
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YMenne — ompenensTh  WHPOPMAIMOHHBIH  O00BEM  TEKCTOBBIX,
rpaguueckux W 3BYKOBBIX JIaHHBIX TIPH 3aJaHHBIX [apamMeTpax
JUCKpETHU3aluu. YMEHHE ONPENENsATh CPEIHIO CKOPOCTh Mepenayu
JTaHHBIX, OIICHMBATh W3MEHEHHWE BPEMEHM IMepeladyd MpU H3MEHEHUU

UHPOPMALMOHHOTO 00BEMA JTAHHBIX U XapaKTEPUCTUK KaHAJIa CBS3H
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YMenue CTPOUTHL KOM, O6CCHC‘IHB3IOH.[PII>1 HANMMCHBINIYIO BO3MOXHYIO

CPEIIHIO0 JUIMHY COOOIIEHMSI TPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

VYMeHne HCIob30BaTh InIpru pPCeUHICHHUU 3adaq CBOMCTBaA HO3HLIPIOHHOI>1
3alMUuCyu YUCCJI, aJITOPUTMBI IMOCTPOCHUA 3allMCHU YUCIIa B HOSI/IHI/IOHHOﬁ
CUCTCMC CUHUCIICHUA C 3aJaHHBIM OCHOBAHHUCM H MOCTPOCHUA YUCIIa 110
CTPOKE, co,uepncameﬁ 3alMCh 3TOT0 YHCJIAa B IIO3UIMOHHOM CHCTEME
CUHCIICHHUA C 3aJaHHBIM OCHOBAHUEM, YMCHHC BBIITIOJHATDH

apI/I(l)MeTI/I‘IeCKI/Ie OIcpanru B HO3UIUOHHBIX CUCTEMAX CUUCIICHHUA

2.6

YMeHHe CTPOUTHh JIOTUYECKOE BBIPAKEHHE B AW3BIOHKTHBHOW W
KOHBIOHKTUBHOW HOPMaNbHBIX (opMax MO 3aJaHHON Talnwuie
UCTUHHOCTH; HCCIIEIOBaTh 00JAacTh HCTHHHOCTU BBICKAa3bIBaHMUS,

COJIEp KAaIllero MePeMEHHBIE; PelIaTh HECI0XKHbIE JIOTHUECKUE YPAaBHEHUS

2.7

YMeHue pemarb alrOpUuTMHUYECKHE 3aJaud, CBA3AHHBIE C aHAIM30M
rpa¢oB (3a4a4M MOCTPOCHHSI ONTUMAIBHOIO IyTH MEXIY BEpUIMHAMHU
rpada, onpeaeneHus KOJINYECTBA Pa3IMUHBIX IyTEH MEX]ly BepIIMHAMU

OPUEHTUPOBAHHOTO AIUKINYECKOro rpada)

2.8

YMeHMe UCI0JIb30BaTh I€PEBbsS IIPU AHATIN3€E U IOCTPOCHUH KOJOB U JUIS
Npe/CTaBICHNUs apu(PMETHUECKUX BBIPAKEHHH, MPHU PEIICHUH 33134

INOHUCKa N COPTHPOBKHU, YMCHUC CTPOUTb ACPCBO HIPLI 110 3aaHHOMY




aIrOpUTMY; pa3padaTbiBaTh U 0OOCHOBBIBATh BBIMTPBILIHYIO CTPATETHIO

UTPBI
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YMmenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIB30BAHHUEM Ta6JII/IIl
TPACCUPOBKU, OTIPCACIIATH 0€3 HUCIIOJIb30BAHMS KOMIIBIOTCPA PC3YJIbTAThI
BBIIIOJIHCHUSA HECCIIOXXHBIX IMPOTI'paMM, BKIIHOYAIOIIUX HUKJIbI, BETBJICHUA

H IOAIIPOIpaMMBI, ITPU 3a/JTaHHBIX UCXOJHBIX JaHHBIX

2.10

VYMeHue omnpenensiTh CIOXKHOCTb M3y4aeMbIX B Kypce 0a30BBIX
aIrOpUTMOB (CYyMMHpPOBAaHHE JIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE aITOPUTMBI, TBOMYHBIA TOWCK) M MPHUBOAUTH HPUMEPHI
HECKOJIBKMX aJITOPUTMOB PA3HOM CIOKHOCTU JUISl PELICHHUS OJHOU

3aJa4dun

2.11

Brnanenue yHuBepcaIbHBIM S3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npencraBieHus MU 0 6a30BBIX
TUTAX JJAHHBIX U CTPYKTYpaxX JaHHBIX; YMEHHE UCIIOJIb30BATh OCHOBHbIE
VOPaBJISAIONIME  KOHCTPYKLMH, YMEHHE  OCYIICCTBIISITH  aHAJIMU3
NPEAJIOKEHHOM  MpOrpaMMBbl:  ONPEACNSITh  pPe3yJbTaThl  PabOThI
MpOrpamMMbl IPU 33JIaHHBIX UCXOJHBIX JTaHHBIX; OMPENEIATh, IPU KaKUX
UCXOAHBIX JIaHHBIX BO3MOXXHO IOJlyYE€HUE YKa3aHHBIX pPe3yJbTaToB;
BBISIBIIATH JIAaHHBIE, KOTOPBIE MOTYT MPUBECTH K OIMMOKe B paboTe
nporpaMMbl;  (GOpPMYTHPOBATH TMPEUIOKECHHUS 10  YIIYYIICHHIO

MMpOorpaMMHOI0 KoJa

2.12

YMeHue peanu3oBbIBAaTh HA BBIOPAHHOM I W3YYCHHS  SI3bIKE
nporpaMMupoBanus BeicOKoro ypoBHs (Ilackamb, Python, Java, C++,
C#)  TumoBble  aMropuTMbl  OOpaOOTKM  YHCEN,  YHCJIOBBIX
MOCJIEIOBATEIPHOCTE M MAaCCHBOB: TNPEACTABICHHWE YWCIIa B BHIE
Habopa TMPOCTBIX COMHOXHUTENEH; HaXO0XKJACHHE MaKCUMaJbHON
(MMHMMaTBHOI) U(GPBI HATYPATHHOTO YHUCIIA, 3aUCAHHOTO B CHUCTEME
CUMCIICHUSI C OCHOBaHWUEM, He TpeBblmarmuM 10; BbIYHCICHUE
0000MEHHBIX XAPAaKTEPUCTHK JJIEMEHTOB MacCHBa WJIH YHUCIOBOM
MOCIIEI0BATETHHOCTH (CyMMBI, MIPOU3BEICHUS CpeIHETO
apuQMEeTUYECKOro, MHHHMAIbHOTO W MAaKCHMaJbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YOBJIECTBOPSIONINX 3aJJaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBA; YMEHHE UCIIOIL30BaTh B MIPOrpaMMax
JTaHHBIC PA3IMYHBIX TUIIOB C Y4ETOM OTPAaHWYCHHMN HA NUANA30H HX
BO3MOXKHBIX 3HAUEHHUH, MPUMEHATh MPH PEIICHUH 3a7ad CTPYKTYPbhI
JAHHBIX (CHHCKH, CIIOBapH, CTEKH, OYEpEIH, ACPEBbs); MPUMEHSTH
CTaHIAPTHBIC U COOCTBEHHBIE IMTOATPOTPAMMBI JIJIs1 00paOOTKH YHCIOBBIX

JIAHHBIX ¥ CAMBOJIBHBIX CTPOK; UCTIOIB30BATh IIPH pa3paboTKe Mporpamm




OMOIMOTEKH TOANPOrPaMM; YMEHHE HCIOIb30BaTh CPEIICTBA OTIIAJIKH

IPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMmenue HCIIOJb30BAaTh SJICKTPOHHBIC Ta6JII/IIIBI JUIA aHalimu3a,

MMPpCACTaBJICHUA U 06pa6OTI(I/I JaHHBbIX (BKJ'IIO‘-IEUI BBIGOp OIITUMAJIBHOT O

2.13 peleHus, moaAdop JUHUM TPEHJa, PELIeHHE 3a/1ad MPOTHO3UPOBAHMSA);
yMEHHE HCMOIb30BaTh TaOMUYHbIE (PESIUOHHBbIE) 0a3bl JaHHBIX U
CIIPABOYHBIE CUCTEMBI
YMeHne OpraHu30BbIBATH JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCIIOJIb30BAaHUEM  PAa3JMYHBIX CPEACTB  LU(MPOBBIX  TEXHOJIOTHIA;

NOHMMaHHE BO3MOXKHOCTEH HHM(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTEeNbHBIX CEPBUCOB




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon

IIpoBepsieMblil 3JIEMEHT COJEPKAHUA

1

[Mudposas rpaMOTHOCTD

1.1

OcHoBHBIC TCHACHIUHA Pa3BUTUA KOMIIBIOTCPHBIX TCXHOJIOT Wi HapaJIJIGJIBHBIG
BBIYHCIICHUA. MHOFOHpOL{GCCOpHLIC CHUCTCMBEI. PaCHpe,Z[CJIéHHBIC

BBIYUCIIMTENIbHBIE CUCTEMBI U 00paboTKa OOIBIIMX JAaHHBIX

1.2

HpI/IHLII/IHBI HOCTpOCHI/DI nu annapaTHLIe KOMITIOHCHTEI KOMHBIOTepHBIX ceTeﬁ.
CeteBbie mpotokosibl. CeThb WMuTepHer. Agnpecanuss B cetd HWHTEpHeT.
[Tpotokonsl cteka TCP/IP. Cucrema nomenubix umEéH. Paznenenue IP-cetn Ha

IMOJCETH C IIOMOIIBIO MaCOK IOACETEH

1.3

daiinosas cucreMa. [louck B daitnosoii cucteme. [IpuHIMIBI pa3MelieHus 1
UMEHOBaHUs (aillioB B nonroBpeMeHHOW mamsatu. [[1aGmoHsl it onmvcaHus

rpynn aiiinos

1.4

CKOpOCTB nepeaaun  JaHHbIX. 3aBUCHUMOCTD BpEMCHU IICpcaadnu  OT

I/IH(l)OpMaI_II/IOHHOI‘ 0 00bEMa JaHHBIX U XapaKTCPUCTUK KaHalla CBA3HU

1.5

udpoanue nanubix. CUMMETpUYHBIE U HeCUMMeETpUuHbIe UG pbI. [ndpsr

npoctoii 3amensl. [ludp Lezaps. [Ludp Bukenepa. Aaroputm mmdpoBaHus
RSA

1.6

KO)IBI, IMO3BOJIAIOIINEC 06Hapy)KI/IBaTL U UCIPABJIATH OIJ_II/I6KI/I, BO3HHUKAKOIIHUEC
Inpu nepeaadc JaHHbIX. Paccrosane X>MmuHTa. KOI[I/IpOBaHI/Ie C ITIOBTOPCHUEM

outos. Koasr XoMmMmuura

TeopeTnueckre 0OCHOBbI UH)OPMATHKU

2.1

JIBonyHoe  KoaupoBaHuEe. PaBHOMEpHBIE W HEpPaBHOMEPHBIE  KOJBI.
JlekopoBaHue COOOIICHUH, 3aITMCAHHBIX C TIOMOIIIbIO HEPABHOMEPHBIX KO/IOB.
Ycenosue dano. Iloctpoenne 0JHO3HAYHO NEKOIAUPYEMBIX KOZOB C ITOMOIBIO

nepeBa
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TeopeTnueckre TOIXOJbl K OILIEHKE KonuuecTBa HH(popmanuu. EnuHuIs!
M3MEpEeHHs KojimyecTBa WHGoOpManuu. AmdaBUTHBIA TOAXOA K OIICHKE
KonuuecTBa wH(OpMaruu. 3aKOH aJauTHBHOCTH wHopMmarmu. Dopmyna

Xaptau. Uadopmanus u BeposTHOCTb. Popmyna [llenHona

23

Cucrempl cumcinenus. Pa3BépHyTas 3amuch LENbIX W APOOHBIX 4YHCEN B
MO3UIMOHHON cucteme cuucieHus. CBOICTBa NMO3ULMOHHOM 3alMCH YHCIA!
KOJINYECTBO LU (P B 3aIIUCH, TPU3HAK AETUMOCTH YHCIIa HA OCHOBAaHUE CUCTEMBI

CUuCJeHHUs. AJNTOpUTM TIEpeBOJia IEJOro 4Yucia u3 P-WYHONH CHCTEMBI




CUMCJICHUS B JIECATUUHYIO. AJITOPUTM IepeBojia KOHEUHOU P-uuHOi npobu B
JECSATUUHYI0. AJTOPUTM IE€pPEBOJA LENOr0 4Hcia U3 JECITUUYHOM CHCTEMBI
cuncienus B P-nunyto. IlepeBos xoHeuHO# necsiTuyHOM apobu B P-munyro.
JlBonuHas, BOCbMEPUYHAsl U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBS3b
MEeXay HUMHU. Apumernyeckue Omnepaluyd B MO3UIMOHHBIX CHUCTEMax

CHHCJICHUA
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TponuHast ypaBHOBELIEHHass CHUCTEMa CYHUCIECHHUS. JIBOMYHO-AECITUYHAS

CUCTEMA CUHUCIICHUA

2.5

KomupoBanue tekcroB. KomupoBka ASCII. OpHoOaliTHBIE KOAMPOBKHU.
Crannmapt UNICODE. Komuposka UTF-8. Onpenenenne nHGOPMAMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUMN

2.6

KomupoBanue  n3zoOpaxenuil.  OuneHka  MHPOpPMAIMOHHOTO  00BEMa
rpadMUecKuX JaHHBIX NPU 3aJaHHBIX pa3pelieHHH W TIyOMHE KOAWPOBAHUS
nBeta. L{BetoBeie Monenu. Koauposanue 3Byka. OneHka MH(OPMAIMOHHOTO
00béMa 3BYKOBBIX JaHHBIX TIPH 3aJaHHBIX YacTOTE JAUCKPETH3alUH W

Pa3psLAHOCTH KOAUPOBAHMS

2.7

Anrebpa noruku. IloHsTHE BbICKa3bIBaHUS. BrbICKa3bIBaTeIbHBIE (OPMBI
(npenukatsl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOmauubl HCTUHHOCTH. Jlornueckue BbIpaXKEeHHUS.
Jlormueckne ToknmecrBa. Jlornueckume omepauud M ONEpAlMU  HaJ
MHO’KECTBAMHU.

3aKoHBI anreOphl JIOTUKW. OKBHBAJICHTHBIE TNPEOOPa30BAHUS JIOTUYECKHX
BBIpaKCHU. JIornueckue ypaBHEHMs U CUCTEMBI YPABHEHUM.

Jlornueckue ¢GyHKIMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMI OT KOJIMYECTBA apryMEHTOB.

Kanonuueckue popMbl TIOTHYECKUX BbIpAXKEHUIN

2.8

COBepH_IeHHBIe AN3BIOHKTUBHBIC KOHBIOHKTHUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHHS 11O Ta6J'II/II_[e HCTHUHHOCTHU
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Jlornueckue »smeMeHThl B cocraBe Kommblotepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmaTrop. [locTpoeHre cxeM Ha JIOTHYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3allUCh JOTUYECKOTIO BBIPAXKEHUS 10

JIOTHYECKOM cXeMe

2.10

Mogaenu u moxenupoBanue. Llenn monenvpoBanus. AJEKBaTHOCTh MOJENIH

MOJCIIUPYEMOMY O0BEKTY WK Tipotieccy. DopManu3anus IpUKIaIHbIX 3a0a4.
[IpencraBneHre pe3yabTaTOB MOJCIMPOBAHUS B  BUAC, YIOOHOM IS
BOCIIPUATHS YEJIOBEKOM. ['paduueckoe NpeaCTaBICHHE JTaHHBIX (CXEMBI,

TaOIUIBI, TPAdUKH).




2.11

[IpenacraBinenne mnenbIX YWCEN B TaMATH KoMmIbloTepa. OrpaHUYEHHOCTH
JMana3oHa YHUCeN MpU OTPaHUYEHUHU KojJudecTBa pa3psaoB. [lepenonnenue
paspsaHoi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMOJHUTEIBHBINA KOJI OTPUIIATEIIbHBIX YUCET.

[To6uToBBIe JIOTMYEecKue omeparuu. Jlornueckwit, apupMETHYECKUA U
nukiuaecknii  casuru. lludpoBanue ¢ MOMOIIBIO MMOOWTOBOI OlEepanyuu

«uckmouaroniee MJIM»

2.12

[IpencraBieHue BEIIECTBEHHBIX YUCEN B MAMITH KOMIIbIOTEPA. 3HAYaIlasi 4acTh
U TOpsNOK uMcia. Jlmama3oH 3HAUEHWH BELIECTBEHHBIX uucelnl. [Ipobiembl
XPaHEHMs BCILECTBCHHBIX YKCEJI, CBSA3aHHBIE C OIPAaHUYEHUEM KOJIMYECTBA
pa3psanoB. BellloHEHUE onepanuil ¢ BENICCTBEHHBIMU YHMCIIaMU, HaKOIJICHHUE

OIINOOK IIPpU BBIYUCIICHUAX

2.13

I'padbl. OcHoBHble noHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTU. Pemienue
AITOPUTMUYECKUX 3a/la4, CBSA3aHHBIX C aHalIW3oM TrpadoB (mocTpoeHue
ONTUMAJIBHOIO IyTH MEXIy BepUIMHaMu Trpada, OmpeleseHHe KOJIMYecTBa

Pa3IUYHBIX HYTefI MCXKIY BECpIIMHAMH OPHUCHTHPOBAHHOI'O AIMUKIMYCCKOIO

rpaga)

2.14

HepeBwsi. bunapuoe nepeBo. [lepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupmMeTHIECKUX BRIpAXCHUN B BUE AepeBa. Mcmonb3oBanue

rpadoB U AEPEBHEB MTPU OMUCAHUN OOBEKTOB U MIPOIIECCOB OKPYKAOIIETO MUPa

2.15

JIMCKpETHBIE UTPBI IBYX UTPOKOB € MoyIHOW nHpopmanmei. [loctpoenune nepea
nepebopa BapUaHTOB, OINKCAaHHE CTPAaTeTMHd MIPbl B TaOJWYHON (opme.

BBII/IFPBIIHHBIC U IPOUT'PBINIHBIC ITO3UIHH. BBII/IFpBIHIHBIC CTpaTrerunu

2.16

CpencTtBa  HMCKYCCTBEHHOTO  WHTEUIeKTa. UWaeHTudukamus W MOUCK
M300pakeHH, pacro3HaBanue Juil. Mcroap30BaHe METO/I0B UCKYCCTBEHHOTO
UHTEIJIEKTa B Oo0ydarommx  cuctemax. lcmonp3oBaHHE  METO/OB
HCKYCCTBEHHOT'O UHTEIJIEKTa B poOoToTexHuke. lHTepHeT Bemei. Heliponusie

CCTHU

AJTOpUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopManuzanys NoHATUA alropurMa. Mammuna TelOpUHra Kak yHUBEpcaabHast

MOJIEJIb> BEIUUCIEHUN
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OrneHka CI0XKHOCTH BblUMCIeHUH. Bpems pabGoTel m 00BbEM HCHOIB3YEMOM
aMATH, WX 3aBHCHMOCTb OT pa3Mepa MCXONHBIX JaHHBIX. OneHka
ACUMITOTHYECKOW CJIOXKHOCTU aJITOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
crnoxkHoctu. IlepeGopubie anroputmsl. [IpuMepsl pa3IHUHBIX aJTOPHUTMOB

PCUICHUA OIHOM 3a/la4i, KOTOPbIC HMCIOT PA3JIMYHYIO CIIOKHOCTD




3.3

Onpenenenre BO3MOXHBIX PE3YyJbTaTOB padOThl MPOCTEHIINX aJrOPUTMOB
YIpaBJI€HUS! UCTIOJIHUTEISIMU U BBIYMCIUTENbHBIX adroputMoB. OnpezeneHue

MCXOJIHBIX JaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET aTh TPEOYEMBbIi pe3ysIbTaT

3.4

AnroputMbl 00pabOTKH HAaTypalbHBIX YHUCEJ, 3alUCAaHHBIX B IMO3ULIMOHHBIX
cUCTeMaX CUMCIICHHUs: pa3OMeHHe 3alluCH 4YHuCla Ha OTJEJIbHBIE LUQPHI,
HaXOXXJEHHEe CYMMBbI U Tpou3BeleHHs Lu(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MUHMMAaTBHOW) IUQPBHI.

[IpencraBnenne yucia B BHIE HAOOpa MPOCTBIX COMHOMKHUTENEH. ANTOpUTM
ObICTPOrO0 BO3BEIICHHUST B CTemneHb. IIOMCK MpPOCTBIX dYHCed B 33JaHHOM

AUara3oHe C IOMOLIbIO AJITOPHUTMaA «PCIICTO BpaTocq)eHa»

3.5

MHoropaap;mHHe OeabIC yucia, 3aJa4u ,I[HHHHOﬁ apI/I(i)MeTI/IKI/I

3.6

S3pix nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gJaHHBIX:
LIEJIOUNCIICHHBIE, BEIIECTBEHHbIE, CHUMBOJIBHBIE, JIOTHYECKHe. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. LIMKIIbI 110 IEpeMEHHOM.

OOpaboTka JaHHBIX, XpaHAMUXCcs B ¢aitnax. TekcToBble U JBOWYHBIE (Daitiibl.
daiinoBeie nepeMeHHble ((aiinoBele ykazatenu). UYrenue u3 ¢aitna. 3anuch B
(aiin.

Paszbuenue 3amaun Ha noazanaun. [loamporpaMmel (IporieAypsl U GyHKITUH).

Hcnonp3oBanne craHgapTHOM OMOIMOTEKH S3bIKA IPOrPaMMHUPOBaHUS

3.7

Pexypcusi. PexypcuBHbie nponenypsl U ¢GyHkimu. Vcnonp3oBanue creka s

OpraHu3alMK PEKYPCUBHBIX BEI30BOB

3.8

Yucnennsle MeToabl. TouHOE M MPUOMIKEHHOE pelieHus 3a1a4n. YucieHHoe
pellieHre ypaBHEHMH C MOMOUIbIO Mojadopa napaMerpa. UnciaeHHble MeTO/bl
pelieHusl ypaBHEHUH: MeToa mepedopa, METOA IOJIOBUHHOTO JEICHHUS.
[TpuOnmxE€HHOE BHIYKMCIEHUE UIMH KpUBBIX. Bhruncnenue mionaaei ¢puryp c
IIOMOUIBIO YHCJIEHHBIX METOJOB (METOJ MPSAMOYTOJbHUKOB, METOJ TpaIeLui).
ITouck Makcumyma (MUHMMYyMa) (YHKIMH OJHOM INEPEMEHHOW METOA0M

IIOJIOBHHHOT'O JCJICHUA

3.9

OOpaGoTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHbIe  (QYHKIMH  sI3bIKA
IpOrpaMMUPOBAaHUS JJsi  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CHMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CJI0Ba IO NPOOEIbHBIM CHMBOJIAM, IIOMCK
[IOACTPOKH BHYTPHU JTAHHOM CTPOKH, 3aMEHA HANJACHHOU IMOJCTPOKHU Ha JPYTYIO
cTpoky. ['eHepauusi Bcex CJIOB B HEKOTOpPOM aidaBuTe, yIOBIETBOPSIOMINX
3aJJaHHbIM orpaHuueHusM. [IpeoOpazoBaHue yuclia B CUMBOJIBHYIO CTPOKY H

oOpaTHO




3.10

MaccuBsl ¥ IIOCJIENOBATEIbHOCTA 4YHCENl. BpraucieHue 000OMEHHBIX
XapaKTEePUCTUK DSJIEMEHTOB MacCHMBa WJIM YHCIOBOM IOCJIEI0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CpPEAHEro apuPMETHUYECKOr0, MHUHUMAIBHOTO U
MaKCHUMAaJbHOTO JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYEHHUS B MAacCHUBE.
ANTOpUTMBI pabOTHI C AJIEMEHTAaMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTupoBKka oJHOMEpHOTO MaccuBa. [IpocThie METOABI COPTUPOBKU
(MeTonm Ty3bIpbKa, METOJ BBIOOpA, COpPTUpOBKa BcTaBKamu). CopTHpoBKa
ciusiHueM. beictpasi coptupoBka maccuBa (anroputM QuickSort). JIBonuHbIH

MOKMCK B OTCOPTUPOBAHHOM MacCHBe

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 0O0pPabOTKH JIBYMEPHBIX
MAacCHBOB: 3allOJJHEHHWE JIByMEPHOTO YHCJIOBOTO MacCHBa 110 3aJaHHBIM
npaBujiaM, IMOUCK 3JICMCHTA B JIBYMCPHOM MACCHUBC, BBIYHUCJICHUC MAKCHUMYyMa
(MMHUMYMa) ¥ CYMMBI 3JIEMCHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK

Y CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CnoBapu  (accolMaTHUBHBIE  MAacCHUBBI,  OTOOpaxkeHHs).  XOII-TaOJHUIIBL.

HOCTpOGHI/IC aJ'I(baBI/IT HO-4aCTOTHOI'O CJIOBApA AJId 3aJaHHOT'O TCKCTa

3.13

Crexn. AHamu3 NPaBWIBHOCTH CKOOOYHOIO BBIpaXKEHUs. Beluncienue
apu(pMeTHYECKOro BhIpaKEeHHUs, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnionp3oBaHue odepeau Jisi BDEMEHHOTO XpaHEHUS TaHHBIX

3.14

Anroputmbl Ha rpadax. I[locTpoeHne MHHUMAJIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOT'O CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KomuuecTBo pazanyuHbIX
MyTe MeXIy BepIIMHAMU OPUEHTHPOBAHHOTO AaIMKIMYECKOro rpada.

Asroputm JleMKCTphI

3.15

HepeBbsi. Peanuzanus gepeBa ¢ MOMOIIBIO CChUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapnble) nepebs. [locTpoeHue nepeBa uisl 3aJaHHOTO apUPMETHUECKOTO
BbIpa)keHUs. PeKypcHuBHBIE allrOpUTMBI 00X0/1a AepeBa. Vcrnonb30BaHue creka

¥ ouepeau as 00Xoaa aepesa

3.16

JlnHaMu4yeckoe IporpaMMHUPOBAHKME KaK METOJ pELIEHUS 33/1a4 C COXPAHEHUEM
IIPOMEXYTOUHBIX  pPE3yJbTaTOB.  3ajauyd, peulaeMbple C  [OMOUIbIO
JMHAMUYECKOTO MPOrpaMMHUPOBAHMS: BBIYHUCICHUE PEKYPCUBHBIX (YHKIUM,

MOJCYET KOJIMYECTBA BAapUAHTOB, 3aa41 OIITUMU3ALTNU

3.17

[Tonsitue 006 OOBEKTHO-OPUEHTUPOBAHHOM NpOrpaMMHpoBaHun. OOBEKTH U
kyaccel. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOAXOA.

I/IHKaHCYJ'IHI_II/I}I, HaCJICJO0BaHUC, HOJ'II/IMOp(bI/ISM

WNudopmaninoHHbIEe TEXHOIOTUN




4.1

Ananus JaHHBIX. OCHOBHEBIE 3aaa4i aHaJin3a JaHHBIX: TIPOTHO3UPOBAHUC,
KIaccuduKanus, KiacTepu3alus, aHalu3 OTkKIoOHeHui. [locienoBaTenbHOCTD
pelIeHurs 3a/a4 aHaIn3a JaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYMCTKA U OLICHKA
KadecTBa JAaHHBIX, BHIOOP W (WJIM) IMOCTPOCHHE MOJEIH, TpeoOpa3zoBaHUe
JAHHBIX, BU3yaJu3alMs JaHHBIX, HHTEpIpeTanus pe3yabTaToB. [IporpamMMubie
cpenctBa u MHTepHET-CepBUCHI [UIsl 00paOOTKH W MPEACTABICHUS JTaHHBIX.

Bonpmne nanusie. MamuHaHOE 00yUeHHe

4.2

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaOnul. BeluncieHue cymmbl,
CpeAHero apu(pMeTH4eckoro, HauOoJbIIero (HAUMEHBLIET0) 3HAYCHUS
nuana3oHa. Beruucnenue xkod3@@uiiieHTa KOppesisaluy JABYX PsSAOB JAaHHBIX.
[ToctpoeHue cTonOUaThIX, TMHEHYATBIX U KPYroBbIX auarpaMM. [loctpoenue
rpagukoB  ¢yukouii. [logbop  nMHMM — TpeHaa,  peuieHue  3a1ad
IIPOrHO3MpOBaHMs. PerieHne 3a1ad ONTUMHU3AaLIUU C TTOMOILIBIO JIEKTPOHHBIX

Ta0JIALL

4.3

HI/ICerTI/ISaHI/ISI npu Mar€MaTU4YCCKOM  MOACIIHMPOBAHWHU  HCHIPCPBIBHBIX
mponeccoB. MOI[CJ'II/IPOBaHI/IC JABHOKCHUA. MO)IeJ'II/IPOBaHI/IC OMOJIOTUYECKUX
cucteM. MaremMaTHdecKue MOACIN B  O5KOHOMMUKECE. BrerancanrenpabIe
9KCIICPUMCHTBI ¢ MOJCIISIMU. O6pa60TKa PE3YJIbTATOB 3KCIICPUMCHTA. MCTOI[
HAaMMCHBIINX KBaApaToOB. OH@HK& YHCJIOBBIX IMapaMCTPOB MOACIUPYCMBIX
00BEKTOB U mponeccoB. BoccraHoBieHne 3aBHCHUMOCTEM IIO pe3yiibTaTaM

IKCTIEPUMEHTA

4.4

BepostHocTHRle ~ Mozmenu.  Meronsl  Monre-Kapio.  MMutanuoHnHoe

MOACIINPOBAHUC. CucTeMBl MacCOBOTO O6CHy)KI/IBaHI/IH

4.5

Tabnuunple (pensuuoHHbIE) 0a3bl MaHHBIX. Tabmuia — TMpencTaBiIcHHE
cBeleHnii 00 OMHOTUITHEIX 00bekTax. I1oie, 3amuce. Kimrou tabmunel. Padora ¢
roToBOi 0a30if AaHHBIX. 3amoiHeHue 0a3bl naHHBIX. [loMCK, copTUpoBKa H
GbuIbTpanus TaHHBIX. 3a1POCHl Ha BBIOOPKY AaHHBIX. 3alPOCHI C MapaMeTpaMHu.
Brruucnsemsbie moss B 3ampocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIIBI CBsI3el Mexay Tabauiamu. BHenmHui

KJIIO4. L[eJIOCTHOCTB 0a3bl JaHHBbIX. 3anpocm K MHOT'OTaOJIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBbiii mponeccop. CpeacrBa IMOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKyMeHThl.  CHOCKH,
ornaBiaeHue. IlpaBuna 1UTUPOBAaHUS HUCTOYHUKOB U O(GOPMIICHUS

onbmmorpaduecKuX CChUTOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEGHBIE MATEPUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHAJIBI 1JIA YAUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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