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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o wuHbopMaTuke (yriayOJEHHBII YpOBEHb) Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0OOpa30BaTENbHON MPOTPaMMBbI CPETHETO
obmiero obpazoBanusi, npeacrapieHHbIXx B PI'OC COO, a takxke peaepaibHON
pabodeii mporpaMMbl BOCIIUTAHUS IIKOJIBL.

[Iporpamma mo wuHpopMaThke MAET MPEACTABICHHE O IENsIX, OO0IIe
CTpaTreruu OOYy4YeHMs, BOCIHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yuebHoro npeamera «HpopmaTuka» Ha yriryOJ€HHOM YPOBHE, YCTAHABIMBAET
00s3aTeNbHOE IpPEeIMETHOE COJIEp KaHUE, MpeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pasfenaM U TeMaM Kypca, ONpEAeIAeT paclpeeieHue
€ro Mo kKjaccam (rojaM M3ydeHusi), 1a€T MpUMEPHOE pacipeeleHre yueOHbIX
4acoB MO TEMaTHYECKUM paszjenaM Kypca U PEKOMEHIYeMyIo (IpHUMEpHYIO)
MOCIEAOBATEILHOCTh HMX  M3YYEHHS €  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaroOImUXCs.

[Iporpamma 1o uWHpOpMaTHKE OMpeAeNseT KOJIMYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEPUCTHKU Yy4eOHOro MaTepuana s KakJIoro roja
W3YYCHHS, B TOM YHCIE JUIsI COJEP’KAaTeNIbHOTO HAIOJHEHWS Pa3HOTO BHIA
KOHTpOJISI  (MPOMEXYTOYHOW aTTeCTallii  OOYyYaloUIuXCs, BCEPOCCHIMCKHUX
IPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM UTOTOBOM aTTecTamuu). [Iporpamma 1o
UHPOpMATUKE SBISETCS OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YUEOHBIX
nporpamMm M y4eOHHUKOB, IOYPOUYHOI'O TUIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYITHOCTh WHGOPMATUKMA KaK HAydYHOW TUCIUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MpPOTEKaHUs u BO3MOKHOCTH aBTOMATHU3ALUU
MH(OPMALIMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JacTW TpPUMEHEHUS WH(MOPMATHUKH, TIPEKAE BCErO
MH(POPMAITMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COIMABHYIO ChEpY;

MEXIMCIUIUTMHAPHBIA  XapakTep HWHPOPMATUKA © WHGOPMAIMOHHON
JeSITeIbHOCTH.

Kypc undopmaTtuku 115t ypoBHS cpeaHEro o01Iero o0pa3oBaHust SBISICTCS
3aBEPILAIOIIUM ITAlOM HENMPEPhIBHON MOATOTOBKM O0YyYaloIIMXCs B 00JACTH
uHbpopMaTUKK ¥ HMHPOPMALUOHHO-KOMMYHHUKALMOHHBIX  TEXHOJOTHUH,
OMHUpaeTCsl Ha CoJep)KaHue Kypca MH(QOPMATHKH YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHsi ¥  ONBIT TOCTOSIHHOTO  TNPUMEHEHHs  UHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX ~ TE€XHOJIOTHM, Ja€T TEOPETHYECKOE OCMBICIEHUE,
MHTEPIIPETALNIO U 0000IIIEHUE 3TOTO OIBITA.

Pesynbrarhl yriiyOJEHHOTO YpPOBHS U3YYEHHS YYEOHOro mpeameTa
«adpopmarrka» OpPUEHTUPOBAHBI HA IMOJIYYEHUE KOMIIETEHTHOCTEH IS
nocieAymoneil npodeccuoHaIbHONM AEATETLHOCTH KaK B paMKax JIaHHOU
MPEAMETHOM 00JIaCTH, TaK M B CMEXHBIX ¢ Helt 00sacTsax. OHM BKITIOYAIOT B CeOSI:

OBJIAJICHUE KJIIOYEBHIMU MOHATHUSMU U 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JaHHAsl MpeaMeTHast 001acTh, pacliO3HaBaHUE COOTBETCTBYIOUIUX UM
OPU3HAKOB UM B3aUMOCBSI3€H, CHOCOOHOCTb JEMOHCTPUPOBATH pa3IUYHbIC
MMOAXOJbl K W3YYECHUIO SIBJICHUM, XaPAKTEPHBIX IJI M3y4aeMOW IPEIMETHOU
o0nacTu;

YMEHHUE pEIIaTh THIIOBBIE IIPAKTUYECKHE W TEOPETHYECKHE 3aJauH,
XapakTepHbIE I HCIOJIb30BaHUSA METOJOB M HMHCTPYMEHTApHs JTaHHOU
MpeaMeTHON 00J1acTH;

HaJU4Ke MPEJCTAaBICHUN O JaHHON NMpeJAMETHOW 00JIacTH KaK LEI0CTHON
TEOpUHU (COBOKYIMHOCTH TEOPHUi1), OCHOBHBIX CBA3AX CO CMEXHBIMU OOJIACTAMHU
3HAHUM.

B pamkax yriy6i€HHOro ypoBHS N3y4eHHs HHPOpMaTUKH 00eCTIieunBaeTCsl
LeJIeHaNpaBIeHHAas MOAr0TOBKA 00y4YaloIMXCcs K MPOAOHKEHUI0 00pa30BaHus B
opraHu3anusx MnpodecCHOHANIBLHOTO 00pa30BaHMUsI TIO  CHEIUATBLHOCTSM,
HEMOCPEJICTBEHHO CBS3aHHBIM C [HUQPPOBBIMU TEXHOJOTHUAMH, TaKUM Kak
IporpamMMHasi HHXeHepus, HHGOpMaIIMOHHAst 0€3011aCHOCTh, UHPOPMAIIMOHHBIE
CUCTEMBbl M TEXHOJIOTMHM, MOOWJIbHBIE CHUCTEMBI M CETH, OOJIbLINE JaHHBIE U
MallMHHOE OOy4YeHHE, MPOMBILUICHHBI HMHTEPHET BeLIEH, HCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJOTMU OEeCHpOBOJHON CBsI3U, POOOTOTEXHUKA, KBAHTOBbHIE
TE€XHOJIOTUH, CUCTEMBI PACIPENEIEHHOTO PEECTPA, TEXHOJIOIMH BUPTYAIIbHOW U
JIOTIOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb H3ydeHHs ydeOHoro mnpeamera «WHpopmaTuka» Ha
yrayoJIEHHOM YpOBHE CpelHero oOiiero oOpa3oBaHuss — oOecredyeHue
JanbHEeNIero pa3BuTusd MHGOPMAILIMOHHBIX KOMIETEHIIMH 00YyYarolerocs, ero
TOTOBHOCTH K JKM3HHM B YCJIOBHMSX pa3BHBAIOUIerocsi HHGOPMAIMOHHOTO
oOliecTBa U BO3pacTalolleil KOHKYPEHIIMH Ha pbIHKE TpyAa. B cBsi3u ¢ 3Tum
nuzydenue napopmatuku B 10—11 kmaccax A0KHO 00ECTICUUTD:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, OCHOBAHHOTO HAa MOHMMAHHUU POJIU
nHpopmaTuku, WHPOPMAINMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTUNA B
COBPEMEHHOM OO0I1IeCTBE;

c(hOpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHYECKOTO MBILIUICHHUS;



c(hOpMUPOBAHHOCTh YMEHUU paznuyarh (PAKThl U OLIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTD
1 000011aTh HHpOPMAITHIO;

c(OPMUPOBAHHOCTh TMPEIACTABICHUNA O BIUSHUM HHPOPMAIIMOHHBIX
TEXHOJOTHM Ha XHU3Hb 4YeNOBeKa B OOIIECTBE, MOHMMAHHUE COILMAIBHOTO,
SKOHOMMYECKOTO, TOJINTHYECKOT 0, KYJIBbTYPHOTO, FOPUANYECKOTO, IPUPOIHOTO,
APrOHOMHYECKOTO,  MEIUIMHCKOTO ¥ (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE TIPABOBBIX U JTHUYECKUX ACHEKTOB HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, OCO3HAHUE OTBETCTBEHHOCTHU JIOJEH, BOBICUEHHBIX B CO3/IaHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HHGOpMAIIHH;

CO37IaHUE YCJIIOBHUM IS Pa3BUTHsI HABBIKOB yU€OHOM, TPOESKTHOM, HAyYHO-
MCCJIEI0BATENbCKOM M TBOPUECKOU AEATENbHOCTH, MOTUBAIIMM O0YYaIOLIUXCS K
CaMOPAa3BUTHIO.

B conepxxannu yuebHoro npeamMera «MHpopMaTHKay BBIAEISIIOTCS YETHIPE
TEMATUYECKUX pa3jena.

Paznen «luppoBasi rpaMOTHOCTB» TOCBAILIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX OJJIEMEHTOB ULU(PPOBOTO OKpPYKEHHS, BKIHOYas
KOMITBIOTEPHBIE CETH, MCIOJb30BAaHUIO CPEACTB ONEPAMOHHOW CHUCTEMBI,
padore B cetu MHTepHET W  HUCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB,
UHGOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI MHGOPMATHKH» BKIIOYAET B CeOs
MOHATUNHBIN amnmapar WHPOPMATUKU, BOMPOCH KOIUPOBAHUS HHQPOpMAIINH,
M3MepeHus MH(POPMAIIMOHHOTO 00BhEMA MAaHHBIX, OCHOBBI aireOphl JOTUKU U
KOMITBIOTEPHOT'O MOZEITMPOBAHUS.

Paznen «AJaropurmMbl U MPOrpaMMHUPOBAaHUE) HAMPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIrOpuTMOB M OLIEHKY HUX
CJIIO)KHOCTH, (OpMUpPOBAHHME HABBIKOB pealu3aldd IporpaMM Ha A3bIKax
IPOrpaMMHUPOBAHUS BHICOKOTO YPOBHSI.

Paznen «HWHdopMalMOHHbIE TEXHOJOIMM» IIOCBALIEH BOMNpPOCaM
MpUMEHEHUsT MH(POPMAITMOHHBIX TEXHOJOTUH, PEATM30BAHHBIX B MPUKIATHBIX
IPOrPAMMHBIX MIPOIYKTAaX U UHTEPHET-CEPBUCAX, B TOM YHCIIE B 33/la4axX aHaJIM3a
JTAHHBIX, UCIOJIb30BAaHUIO 0a3 JAHHBIX W AJIEKTPOHHBIX TAOJMI] AJIs PEIICHUS
MIPUKIIAJIHBIX 3a]1a4.

B npuBeaéunom ganee conepxkanuu yueobnoro npenmera «Mudopmarukay
KYPCHUBOM BBIJICJICHbl JOMOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOHST B



00s13aTENhHYI0 TPOrpaMMy OOYYEHHS, HO MOTYT OBITh NPEIJIOKEHBI IS
M3YYEeHUS OTAETHbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIIMCS.

VYrnyOn€HHbll ypOBEHb H3yueHUs HH(POPMATHKH PEKOMEHIyETCs MJis
TEXHOJIOTMYECKOT0 Npo(uis, OPUEHTUPOBAHHOTO HAa WHXKEHEPHYIO U
MH(POPMALIMOHHYIO Cc(epbl NeATEeIbHOCTH. YTIyOJEHHBI YpPOBEHb H3y4YCHUS
nH(GOPMATUKU 00ECTIEYUBACT: MOJTOTOBKY OOYYaIOUIUXCS, OPUEHTUPOBAHHBIX
Ha CHEIUAJIBHOCTH B 00J1IaCTH MH(POPMALMOHHBIX TEXHOJIOTUN U MH)KEHEPHbIE
CHELMAIBHOCTH, Y4acTUE B MPOEKTHOW M HMCCIIEIAOBATEIbCKON AESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMHM HaIlpaBICHUAMU OTpacid HUHGPOPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYacTHIO B OJUMIIHAIaX M
caadye EquHoro rocy1apcTBEHHOrO SK3aMeHa 0 MH(POpPMAaTHUKE.

[locnenoBarenbHOCTh M3yUYEHUSI TEM B Ipejesax OJHOro roga oOydeHus
MOKET OBbITh M3MEHEHA MO0 YCMOTPEHHUIO YUYUTeNsd IpU MOJIrOTOBKE paboueit
MPOrPaMMBbI U TTIOYPOYHOTO TIJIAHUPOBAHHUSL.

OO61iee yKnciIO YacoB, PEKOMEHOBAHHBIX I U3Y4YEHHS MH()OPMATUKH —
272 yaca: B 10 xnacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 yacon
(4 yaca B HezIelO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Hudposass rpaMOTHOCTD

TpeGoBaHus TEXHUKM OE€30MACHOCTM MW THUTHEHBl TMpU paboTe C
KOMITHIOTEPAMH M IPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUS.

[Ipuntuniel  pabOTBl  KOMITBIOTEPOB W KOMITBIOTEPHBIX  CHCTEM.
Apxurektypa ¢on Heiimana. ABTOMaTHYECKOE BBITIOJIHEHUE MPOTPAMMBI
npoueccopoM. OnepatuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namsitb. OOMeH
JaHHBIMM C TOMOIIpI0 MHWH. KOHTpoJiepsl BHEMIHUX YCTpOMCTB. [Ipsmon
JOCTYII K TAMSITH.

OCHOBHBIE  TEHACHLIMU  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTH.
[TapannenbHbie BBIUKCIICHUS. MHorormpoueccopHbie CUCTEMBI.
CynepkommbroTepsl. Pactipenenénnbie BEIYMCTUTENbHBIE CHCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MoOunbHbIE HU(PPOBBIE YCTPONCTBA M HMX POJIb B
KOMMYHHKAIUSX. BcerpoeHnbie KOMITBIOTEPHI. MUKpPOKOHTPOJIIIEPHL.
PoGotusupoBanHbie TPOU3BOACTBA.

[Iporpammuoe oOecriedyeHUE KOMITBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunpt nporpammuoro obecrneuenus W uX HasHaueHue. (OcoOeHHOCTH
MporpaMMHOTO  oOecreueHusi MOOWJIBHBIX  ycTpoictB.  IlapamnenbHoe
nporpammupoBanue. CucteMHoe mporpammHoe obecrneueHue. OnepanroHHbIe
cucTteMbl. YTWINTHL. [lpaiiBepbl yCcTpoucTB. MHCTAIUISINMA U AEUHCTAILUISILAS
IPOrpPaMMHOTO O0eCTIeYeHUSI.

@aitnoBble cucTeMbl. [IpuHIUIIBI pa3MelleHns 1 UMEHOBaHUs (aiijioB B
nosroBpeMeHHor namatu. [adnonsl Ay onucanus rpynn ¢anios.

[Iporpammuoe obecrnieyeHue. JlunensupoBanue POTPAMMHOTO
obecrieuenuss u 1U@PPOBBIX pecypcoB. [IpompuerapHoe u  cBOOOIHOE
nporpaMMHoe obecnieuenre. KoMmmepueckoe 1 HEeKOMMEpUECKOe NCIOJIb30BaHNE
nporpaMmMHoOro obecnedeHuss U IUGPOBBIX pecypcoB. OTBETCTBEHHOCT,
yCTaHaBJIMBaeMas 3aKOHO/1aTE€JILCTBOM Poccuiickoi denepaunn 3a
HEMPaBOMEPHOE HCIIOIB30BAHUE MPOTPAMMHOTO OOecreueHuss W IU(PPOBBIX
pecypcoB.

[IpyHUIMNBI TOCTPOCHUST W aNNapaTHbBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX
cereid. CereBbie mpotokoiibl. Cetp MHTEpHET. Anpecanuss B cetu MHTEpHET.
[TpoTtokonsl creka TCP/IP. Cuctema 1oMEHHBIX UMEH.

Pa3nenenne IP-cetn Ha mojceTy ¢ MOMOIIBK Macok nojcereil. CeTeBoe
aaMUHUCTpUpOBaHue. [lonydeHne TaHHBIX O CETEBBIX HACTPOMKAX KOMITBIOTEPA.



[IpoBepka HaM4us CBA3M C y310M ceTu. OnpeneneHue MapupyTa JIBHKECHHS
MTAKETOB.

Bunbt  pgestenbHoct B cetn  Mutepner. Cepsuchl WHTepHeTa.
['eoundopmainmonnsie  cucTeMbl. ['€OJIOKallMOHHBIE CEPBUCHI  PEATHLHOTO
BpeMEHH (Hampumep, JIOKalus MOOWMJIBHBIX TeJICPOHOB, OTMpEIeIICHUE
3arpy’k€HHOCTH  aBTOMAarucrpaiei), HHTEPHET-TOProBis, OpOHHUPOBAHHE
OWJIETOB U TOCTUHHUIL.

['ocynapcTBeHHBIE AJNEKTPOHHBIE CepBUCH U yciayru. ColuanbHble CeTH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUS M oOMeHa JaHHbIMU. CereBoil
ATUKET: MpaBWia MOBEAEHUS B KuOeprpocTtpaHcTBe. [Ipodiema moammHHOCTH
noxyyeHHo nHpopManuu. OTKpbITbIE 00pa30BATEIBHBIE PECYPCHI.

TexHOreHHble 1 3KOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIB30BAaHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJoruil.  OOmme  npoOieMbl
3amuThl “HPopMaruu U uHGopMamoHHON Oe3onacHocTU. CpencTBa 3allUuTh
nH(pOpMaMU B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATH3UPOBAHHBIX
nH(popmanmoHHbIX cuctemax. [IpaBoBoe oOecrneueHre HHPOPMALMOHHON
0€301acHOCTH.

[IpenoTrBpamieHne  HECAaHKUMOHUPOBAHHOIO  JOCTylla K  JIMYHOMU
KOHQUIECHIUAIBHOW  HUHpOpMAIMK,  XpaHsllehdcs  Ha  MEPCOHAIBHOM
KOMITbIOTEPE, MOOWJIBHBIX  yCTpOMCTBax. BpemoHocHoe mporpaMMHoe
obOecrieueHne # CHocoObl OOpPHOBI C HUM. AHTHBUPYCHBIE MPOTPAMMBI.
Opranuzanusi JUYHOrO apxuBa uHGpopManuu. Pe3epBHOe KOomupoBaHUE.
[TaposibHas 3amuMTa apxXusa.

[udpoBanne naHHbIX. CHUMMETPUYHBIE W HECUMMETPHUYHBIE MIU(PHI.
Mudper npoctoit 3amensl. Iudp Llesaps. udp Buxenepa. Anaroputm
mudpoBanusi RSA.

Teoperuyeckne 0CHOBbI MHGOPMATHKHU

Nudopmanus, nannble 1 3HaHusA. MIHpOopMalMOHHBIE TPOLIECCHl B TPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepoiBHbBIE M AUCKPETHBIE BEIWYMHBI M CUTHaIBL. HeobxoammocThb
OUCKpeTU3aluu MH(pOpMaIMK, MpeIHa3HAYCHHOW ISl XpaHEHHs, Mepeaadud u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHoe KoaupoBaHWe. PaBHOMEpHbIE U HEpPABHOMEPHBIE KOJBI.
JlexoaupoBaHue cooOIEHUH, 3aMMCAHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTtpoeHne 0aHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepesa. Enqunuipl n3mepenust konudectsa nHGpopmaiuu. AndaBUTHBIN MOIX0T
K OIICHKE KOJIMYeCTBa HH(POpMALIHH.



Cucremsl cuncnenus. Pa3BépHyTas 3amuch HETBIX W APOOHBIX YUCET B
MO3UIIMOHHON cucteme cuuciieHus. CBONCTBa MO3UIIMOHHON 3amuCcH 4YuCIa:
KOJMYECTBO U(DP B 3aMMKUCH, TPU3HAK IETUMOCTH YKCIIa HA OCHOBAHHE CUCTEMBI
CUMCIIEHUA. AITOPUTM NIEPEBOA LIEJIOTO YUCa U3 P-U4HOU CUCTEMBI CUMCIICHUS
B JIECTUYHYIO. AJITOPUTM NIEPEBOJIa KOHEUHON P-M4HON 1poOU B IECATUYHYIO.
AJITOPUTM TEPEBOAA LEIOTO YUCIIA U3 JECATHYHON CUCTEMbI CUMCIEHHUS B P-
nuynyto. IlepeBon KoHeuHON naecsaTuyHOM npodbu B P-wmunyro. J[BomyHas,
BOCBMEPHUYHAS U IECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKIY HUMHU.
Apudmernueckue onepanuu B MO3UIIMOHHBIX CUCTEMAaX cuucieHus. TpondyHas
ypaBHOBEIIIEHHAss CHCTEMa cuuclieHus. JI[BOMYHO-IECATUYHAA  CHUCTEMaA
CUUCIICHUSL.

Komuposanune tekctoB. KomupoBka ASCII. OnHoGailTHbIE KOAMPOBKH.
Crangapt UNICODE. Komupoka UTF-8. Omnpenencaue mHOOPMALIMOHHOTO
00BEMa TEKCTOBEIX COOOIICHU.

KogupoBanne wu3oOpaxenuil. OrieHka UHGOPMAIMOHHOIO 00bEMaA
rpadUyecKuX JaHHBIX MPU 3aJaHHBIX Pa3pElICHUH U TIIYOMHE KOJIUPOBAHUS
nBera. [[BeroBeie monenu. BekTopHoe xoaupoBanue. @opMathkl rpadudecKux
daiinos. Tpéxmepnas rpaduka. OpakraabHas rpaduka.

KonupoBanne 3Byka. OrneHka WH()OPMaIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MPU 33JJaHHBIX YaCTOTE TUCKPETU3ALMH U Pa3psTHOCTH KOJUPOBAHUSI.

Anrebpa noruku. Ilonsarue BbICKa3biBaHMs. BbiCKa3biBaTeNbHBIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. Tabuuibl UICTUHHOCTH. JIOTHYECKHE BBHIpaKCHHUS.
Jlornueckue ToxzaecTBa. [[0Ka3aTenbCTBO JIOTMYECKUX TOXKAECTB C IMOMOLIBIO
Ta0JIUI] UICTUHHOCTH. JIoruueckue ornepanuu 1 ornepaiuy HajJ MHOKECTBAMH.

3aKoHBI aNreOphl JIOTUKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpaKeHUU. Jlornueckue ypaBHEHUS U CUCTEMbI YPABHEHUH.

Jlornueckue GyHKITMU. 3aBUCUMOCTh KOJIMUYECTBA BO3ZMOKHBIX JIOTHYECKUX
byHKIUI OT KOJTMYeCTBa apryMeHTOB. [1oJIHbIe CUCTEMBI JIOTMYECKUX (DYHKITUH.

Kanonuueckne ¢opmbl  joruueckux  BelpakeHuid. CoBeplleHHbIS
TU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMAaJIbHBIE (POPMBI, aJITOPUTMBI HX
MTOCTPOEHUS 10 TaOIUIE UCTUHHOCTH.

Jlornueckue >JI€MEHTBI B COCTaBe KomIbtoTepa. Tpurrep. Cymmarop.
MHoropa3zpsaseiii cymmaTop. IlocTpoeHne cxeM Ha JOTMYECKUX 3JIEMEHTAX IO
3a/IaHHOMY JIOTMYECKOMY BBIPAKEHHUIO. 3alKCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienune UENbIX YMCEN B MaMATH KOMIbiOTepa. OrpaHUYEHHOCTh
JYaria3oHa 4Hcell MPU OrpaHMYEHHWH KoJmuyecTBa paspsaoB. [lepenonHenue



paspsiiHoOi ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. /J|BOMUHBIN
JOTIOJIHUTENIBHBIM KO/ OTPULIATEIIbHBIX YUCET.

[ToGuToBBIE JOrMYecKue omnepanuu. Jlorudeckuii, apudMETHYECKHN U
nukianyeckuid capuru. [ludpoBanue ¢ MoOMONIbIO MOOUTOBOM ONEpaLUU
«uckimovaromee MJIN».

[IpeacraBieHre BEMIECTBEHHBIX YHCENI B MAMATH KOMIbIOTEpa. 3HAYAIAs
4acTh U MOPSAOK uncia. /J[nana3oH 3HaueHU BelleCTBEeHHBIX uncel. [Ipobiembl
XpPaHEHUs1 BEIIECTBEHHBIX YHCEN, CBSI3aHHbIE C OTPAHUYCHHEM KOJIMYECTBA
pas3psaaoB. BbINONHEHNE onepanuii ¢ BEUIECTBEHHBIMU YKCIIAMU, HAKOILUICHUE
OIIMOOK IIPH BBIYUCICHUSIX.

AJITOPUTMBI M IPOrPAaMMMPOBaAHKE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI IPOCTEUIINX alTOPUTMOB
YIPaBJIEHUS UCHOJHUTEISIMU U BBIYUCIUTEIBHBIX alrOpUTMOB. OmnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOYEMbIN pe3yJIbTaT.

Otanel pemieHus 3a7a4 Ha KommbloTepe. IHCTpyMEeHTalbHbIE CPENCTBa!
TPaHCIIATOP, OTIAAYMK, NPO(UIMPOBIIMK. KomMOnwisiuss W HMHTEpHpeTarus
nporpaMm. BupTyalibHble MallIHBI.

WNurerpupoBanHas cpenga pa3paboTku. MeToasl OTIaAKH TPOrpamM.
Hcnonb3oBanue TpaccUpoBOYHBIX Tabmuu. Otmanoussiii BbiBoA. I[lomarosoe
BBIITOJTHEHUE TTpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYHCIICHHBIE, BEIIECCTBEHHBIC, CHMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxnsie ycnmoBusi. I{ukiael ¢ ycimoBueM. [lUKIBI MO  MEpEMEHHOM.
B3anmo3aMeHs€MOCTh  pa3IMYHBIX BUAOB LMKJIOB. [IHBapwant wnwMKia.
CocraBieHue IUKIA ¢ KCIOJIb30BAaHUEM 3apaHee ONPEACIIEHHOTO MHBAPWAHTA
LHKJIA.

JlokymeHTHpoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onucanusi IpOrpaMMbl U MHCTPYKLIHUU IS TTOJIb30BATENS.

AnroputMbl 00pabOTKH HaTypaJIbHBIX YHCEIl, 3AMTMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CUHUCIEHHUS: pa30MEeHue 3amucu 4YKclia Ha OTIelbHbIE UUpHI,
HaxXOXJEHWE CYMMbI U TIPOU3BEACHHS NH(PP, HAXOKICHUE MaKCUMAIbHON
(MuHUMATBHOW) IU(PHIL.

Haxoxaenue Bcex MpoCThIX YHCEN B 3aJaHHOM nuanasoHne. [IpencraBnenne
yycia B BUAE HAOOpa MPOCTBIX COMHOXHUTENECH. AJTOPUTM OBICTPOro
BO3BEJICHHUS B CTCIICHbD.

OOpaboTka naHHBIX, XpaHsamwxcs B (ainax. TekcTOBble M JBOWYHBIC
¢aitnbl. DaitnoBeie nepeMeHHble ((aiaoBbie ykazarenu). UteHue u3 (aiina.
3anuch B ¢ai.



Pa3buenue 3amaum Ha mnoazamauu. lloamporpammel (mpouenypsl U
¢yukun). Pexypcusa. PexypcuBHble 00BeKkTHl ((Ppaktansl). PexypcuBHbIE
npouenypsl U GyHKuuu. Mcronb3oBaHue cTeka Jijisi OpraHu3alii peKypPCUBHBIX
BBI30BOB.

Hcnonp30BaHne CTaHAApTHOW OMOIMOTEKH S3bIKA MPOTPAMMUPOBAHMSL.
[TonkntoueHne OUOAMOTEK MOANPOTPAMM  CTOPOHHHUX  MPOU3BOAUTENCH.
Moy ibHbBINM PUHIUI TOCTPOEHHUS IPOTPaAMM.

Yucnennole Metonbl. ToyHOoe U MNPUONMKEHHOE pEIIEHUS 3a/layu.
YucneHHble METOABl pPEIICHUS YypaBHEHWM: MeTon mepebopa, METon
MOJIOBUHHOTO  AeseHus. [IpuOinrmkéHHOE  BBIYMCIEHHE JUIMH  KPHUBBIX.
Boluucnenue miomaneil Guryp ¢ NOMOIIBIO YHCIEHHBIX METOIOB (METOJ
OpsIMOYTOJIBHUKOB, MeToJ Tpamenuii). Ilonck wmakcumyma (MUHUMYyMA)
(YHKIIMM OAHON IEPEMEHHOM METO/I0M MOJIOBUHHOTO JI€JICHHUSL.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (yHKIMHM — SI3bIKA
MIpOrpaMMUpPOBaHUs  JUIsi OOpa0OTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSIBICHUI CHMBOJA B
CTpPOKe, pa30MeHHe CTPOKM Ha CJoBa IO MPOOCITHHBIM CHMBOJAM, ITOMCK
MIOACTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAUJAEHHOW IMOJCTPOKU Ha APYTYIO
cTpoky. ['eHepanusi Bcex ciloB B HEKOTOPOM aidaBUTE, YAOBIECTBOPSIOIINX
3alaHHbIM orpaHuyeHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0OpatHo.

MaccuBel U MOCIENOBATEILHOCTH 4YHceN. BpruncieHne 0000IMEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBAa WM YHUCJIOBOW IOCIEAOBATEIBHOCTH
(cyMMBbl, TpOU3BENAEHUS, CPEIHEr0 Aapu(PMETHUYECKOro, MHHUMAIBHOTO H
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JINHEIHBIN NOUCK 3aJaHHOTO 3HAYEHUSI B MAaCCHUBE.

CopTupoBka ofHOMEpHOro Maccusa. [IpocTeie METOBI COPTUPOBKH (METO
ny3bIpbKa, METOJ| BbIOOpA, COPTUpOBKa BcTaBKaMu). COPTUPOBKA CIHMSHUEM.
breictpas coptupoBka maccuBa (anroput™m QuickSort). J[BomuHbll TOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MacCUBBI (MaTpHIIb). AJITOPUTMBI OOpPaOOTKH JABYMEPHBIX
MacCCHBOB: 3aIl0JIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa MO 3a/JaHHBIM
npaBuiaM, MOUCK AJIEMEHTa B JBYMEPHOM MAacCHUBE, BHIYMCICHHE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB ByMEPHOTO MACCHBA.

NupopmanuoHHbIE TEXHOJIOIHH

TexcroBerii mporeccop. PemaktupoBanne u dopmarupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MoucKa U aBTO3aMEHbI B TEKCTOBOM



npoueccope. HMcnons3oBanue cruned. CTpPYKTYpUpOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCKM, oryaBiieHHe. KosuiekTuBHas padoTra ¢ JOKyMEHTaMH.
WMHCTpyMEHTBI pELEH3UPOBaHUS B TEKCTOBBIX Ipoueccopax. OO6nayHble
cepBuchl. JlenoBas nepenucka. Pegepar. [IpaBuna uurupoBanust HICTOYHUKOB U
odopmiienus: oubnmmnorpaduyeckux ccpiiok. OdopmiieHHE CIIUCKA JIUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CPEACTBA BBOAA
TekcTa. CrienMann3upOBaHHBIE CPEACTBA PENAKTUPOBAHHUS MAaTEMaTHYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33/1a4M aHAIM3a JAHHBIX: IPOTrHO3UPOBAHMUE,
KJaccu(pukanus, KiacTepus3anusi, aHaau3 OTkKiIOHeHuH. [locienoBarenbHOCTh
pelIeHus 3a/1a4 aHaju3a JaHHbBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OLICHKA
KayecTBa JaHHBIX, BIOOP W/UJIM TOCTPOCHUE MOJIEIH, TPEOOpa30BaHNUE JAHHBIX,
BU3YaJM3allMsl JTaHHbBIX, HHTEpIpETAlMs pe3yiapTaToB. [IporpaMMusle cpencTBa
U MHTEPHET-CEPBUCHI 11 O0OpaOOTKM W MpeacTaBieHUs AaHHBIX. bosbiime
naHHble. MammHHoe o0yueHnre. MHTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHanu3 TaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TA0JIHL. BerurciieHne cyMMbl,
cpeaHero  apupMeTHYecKoro, HauOOIbINErOo (HaMMEHBIIEr0) 3HAYCHHUS
nuana3oHa. Berancnenue koag¢uuueHTa KOppensluud JBYX PSAIOB JAaHHBIX.
[TocTpoeHue cTondyaThIX, JIUHEWUYATHIX M KPYroBbIX AuarpamM. lloctpoenue
rpadukoB ¢pyHkuuii. [Tondop muHUM TpeHaa, penieHne 3a1a4 NporHo3UPOBaAHUSL.

UYuciieHHOE pellleHne YpPaBHEHHM € TOMOINBIO MOJ0opa mapaMmerpa.
OnTuMu3anus Kak OMCK HaWITy4IIero PELICHUS B 3aJaHHBIX yCIoBUsX. LleneBas
byHkiusg, orpannyeHus. JIoKaJibHbIE W TJIOOAJIBHBIH MUHHUMYMBI II€JIE€BOU
¢ynkuuu. Pemenue 3a1a4 oNTUMUA3AIUEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KUIIACC

Teoperuyeckne 0CHOBbI MHGOPMATHKHU

Teopetnueckne mMOAXOAbl K OLEHKE KOJIMYecTBa WHGOpMaluu. 3aKOH
agautuBHOCTU MHGMopmaruu. @opmyna Xaptiau. MHbopmalys 1 BEpOSTHOCTD.
®opmyna llleHHoHa.

Anroputmel ckatusi gaHHBIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHsl AAHHBIX C TMOTEPAMHU. Y MEHBILICHHE
rIIyOMHBI KOUpOBaHus LBeTa. OCHOBHBIE Hien aropuT™MoB cxatust JPEG, MP3.

CkopocTp mepenadyd JOaHHBIX. 3aBUCUMOCTb BpPEMEHH Iepefadyu OT
MH(POPMALIMOHHOTO 00BEMA JJaHHBIX M XapaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpH Tmepenade naHHBIX. Koapl, mno3Bossitomme



oOHapyXHUBaTh W WCIPABIATH ONIMOKHM, BOZHHUKAIOIIME MPU MEpeAade JTaHHbIX.
Paccrostane Xammunra. Koguposanue ¢ noroperrem 6utoB. Konbl Xommunra.

Cucrtembl. KoMIOHEHTBI cHCTEMBI U WX B3aumoneucTBue. CUCTEMHBIN
s dext. Ynpapienue kak nHGOpMaIMOHHBIN TIpoliecc. OOpaTHast CBS3b.

Mopenu u moaenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJIETN
MOJIETTUPyeMOMY 00BEKTY WIIH MPOIIECCY, IIeNId MoAenupoBanus. GopMann3anus
NPUKJIAIHBIX 3a]1a4.

[IpeacraBienue pe3yabTaTOB MOJCIMPOBAHUS B BHIE, YIOOHOM s
BOCHpUATUSL 4enoBekoM. ['paduueckoe mpencraBicHUE JTaHHBIX (CXEMBI,
TaOIUILIBI, TPA(UKH).

I'padsl. OcHoBHBIE OHATHA. Buasl rpadoB. Onucanre rpadoB ¢ TOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHUL, CIHCKOB CMEXHOCTH. Pelienue
QITOPUTMUYECKUX 3a7]a4, CBSA3AHHBIX C aHaIu30M rpadoB (IOCTpoeHue
ONTHMAJIBHOIO MYTH MEXKIYy BEpIIMHAMHU rpada, OmpeleieHUuEe KOIMYecTBa
Pa3IMYHBIX IMYTEW MEXKAY BEPLIIMHAMH OPUEHTUPOBAHHOIO ALMKINYECKOTO
rpada).

Hepesbs. bunaproe nepeBo. [lepeBbs nmoucka. CriocoObl 006xoaa aepena.
[IpeacraBnenne apudMeTHUECKUX BBIpAKEHUN B BUIEC AepeBa. [[MckpeTHbie
UTPBI IBYX UTPOKOB C mojHo mHpopmanuei. [loctpoenue nepesa nmepedopa
BapUAHTOB, OMHCAHUE CTPATErny Urphbl B TaOIMYHOM (popme. BolUrpblliHbie U
IPOUTPBILIHBIE TO3ULIMH. BBIUTPBIIIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOIO HHTEUIEKTa. CepBHUCHI MAIIMHHOTO IIEPEBOA U
pacrnio3HaBanusl ycTHOU peun. KoruutuBHbie cepBuchl. UnenTudukaims u mouck
n3o0pakeHut,  pacrno3HaBaHue  Jull. CaMOOOy4arIIMecs  CUCTEMBI.
NcKkyCCTBEHHBIN MHTEIUIEKT B KOMITBIOTEPHBIX Urpax. Mcrnoap30BaHne METON0B
MCKYCCTBEHHOTI'O MHTEJIEKTa B 00y4aroIux cuctemax. Mcrosib30BaHne METO10B
UCKYCCTBEHHOIO  MHTENIEKTa B  poOoTOoTexHHKEe. VIHTepHeT  Beriew.
[lepcriekTrBBI ~ pa3BUTHSL ~ KOMIIBIOTEPHBIX  HMHTEJUICKTYAJIbHBIX  CHCTEM.
Heuponusle cetu.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

dopmanuzaumss MOHATUA  anroputMma. Mammnaa TeropuHra Kak
YHUBEpCAJIbHAsA MOJIEIIb BhruuciieHuil. Tesuc Y€pua—TrropuHra.

OneHka CI0XHOCTH BbIYMCIIEHUN. Bpemst paboThl 1 00bEM UCTIONIB3yeMO
naMsITH, WX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTUYECKOW CII0)KHOCTH QJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHOU
cnoxHoctd. IlepeGopubie anroputmbl. [Ipumepbl pa3iaMyYHBIX aITOPUTMOB
peleHns OJHOM 3a/1a41, KOTOPBIE UMEIOT PA3INYHYIO CIOKHOCTbD.



[Torck mpOCTHIX YKcen B 3aJaHHOM JUANa30HE C MOMOIIBI0 aJropuTMa
«penreto IparoceHar.

MHoropa3psigHbie LeIble Yucia, 3a1a4u JUIMHHON apu(pMETUKH.

CrnoBapu (accollMaTUBHBIC MAacCCHBBI, OTOOpPaKEHMS). XOII-TaOIHIIBI.
[TocTpoenue andaBUTHO-4YACTOTHOTO CIOBAPS AJIsl 33 JaHHOTO TEKCTA.

Crexku. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BBHIpaKeHHUsS. Brruucienue
apu(pMETUYECKOTO BBHIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcnionb3oBanue ouepean st BDEMEHHOTO XpaHEHHUS JJaHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHre MUHHUMaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KomudyecTBo pa3mmyuHbIX
nyTed MeEXIy BepIIMHAMH OpPHUEHTHUPOBAHHOTO alMKIMYEeCcKoro rpada.
Anroput™ JleMKCTpHI.

HepeBbs. Peanuzanust gepeBa C MOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OuHapHble) pepeBbs. IlocTpoeHuwe naepeBa Mg 3aJlaHHOTO
apu(MeTUYecKoro BBIpAXKEHHUA. PeKkypcuBHBIE alrOpUTMBI 00X01a JAepeBa.
Hcnonp30BaHne cTeKa U o4epean sl 00xo/aa Aepena.

JluHamMu4yeckoe TMporpaMMUPOBaHME KaK METOJA peIIeHUs 3a7ad C
COXPAHEHHEM IMPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJauH, pellaeMble C MOMOUIbIO
JTUHAMUYECKOTO TIPOTPAaMMHPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKITUH,
Mo/ICYET KOJMYECTBA BAPUAHTOB, 337]a4l ONITUMHU3AIIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM TTpOrpaMMupoBaHuu. OOBEKTHI
1 KJjacchl. CBOMCTBA U METObI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIU3.
Pa3paboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO TOJXOA.
Wukancynsanus, HacleJ0BaHue, TOTUMOP(HU3M.

Cpensl ObicTpoil pazpaboTku mnporpamm. IIpoextupoBanue uHTEpdeiica
nmoyib3oBatTens. Vcmonb30BaHME TOTOBBIX —YIPABISIEMBIX DIIEMEHTOB IS
IIOCTpPOCHUS HHTEp(deiica.

O630p  s3pIkOB  mporpammupoBaHus. [loHsTHe o0  mapamurmax
IPOrpaMMHUPOBAHUSI.

NudopmanuoHHbie TEXHOJIOTUU

OTanbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJICTTUPOBAHMS: TOCTaHOBKA
3amaud, pa3paboTKa MOJIEH, TECTUPOBAHUE MOJCIH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YITATOB MOJCIMPOBAHNUS.

Jluckperusanusi Mpu MaTeMaTHYEeCKOM MOJIEIMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MonaenupoBaHue JBIKEHUSA. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaTtemaTuueckue MOJEIM B OKOHOMHKE. BrlumcnurenbHbie
HKCIIEPUMEHTHI C MOJICTISIMU.



OO0paboTKa pe3ybTaTOB IKCIIEPUMEHTa. MeToT HAMMEHBIITNX KBaJIpPaTOB.
OuneHka 4YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX OOBEKTOB M IMPOLECCOB.
BoccTranoBieHre 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

BepositHoctHbie  moaenu. Meroasl  Monte-Kapno. MmurtaimonHoe
MozenrpoBaHue. CHCTEMbl MaCCOBOIO OOCITYKUBAHHSL.

Tabnuunbie (pensuMOHHBIC) Oa3bl JAaHHBIX. Tabnmuua — mpeacTaBieHUE
CBeJleHHi 00 oJHOTHUIHBIX 00bekTaX. [loie, 3anucek. Kirou tabaunel. Padora ¢
roToBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl JAaHHBIX. [loMCk, copTHpOBKa U
buabTpanys JaHHBIX. 3aMpOCkl Ha BEIOOPKY JaHHBIX. 3alPOCHI C MTapaMeTpamH.
Brruucnsiemsie moss B 3ampocax.

MHoroTtabiuunble 0a3bl JaHHBIX. TUIBI CBs3eH MeXAYy TaOIUIAMU.
Buemnuit kmou. LlenoctHocTh 0a3bl NaHHBIX. 3ampochl K MHOTOTaOJUYHBIM
0a3aM JaHHBIX.

NurepHer-npunoxenus. [loHATHE O CEpPBEPHOM M KIMEHTCKOM 4YacCTAX
caita. TexHOJIOTHS «KITUEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTATKUA. OCHOBBI
s3pika HTML wu xackamsbix Tabmun ctuiei (CSS). CuenHapuu Ha s3bIKe
JavaScript. @opMmbl Ha BeO-CTpaHUIIE.

Pasmenienue Be6-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBon n300paxeHuil ¢ HCMOAb30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB
(g poBbIX QoToanmapaToB U MUKPOCKOINOB, BUIEOKAMEDP, CKAHEPOB U JPYTUX
ycrpoiictB).  I'paduueckuit  pemakrop.  Paspemenuwe.  Kaapuposanue.
Ucnpasnenne nepcnektussl. [ ucrorpamma. Koppekuus ypoBHEHN, KOppPEKLHs
nBera. OOeciBeunBaHre IIBETHHIX W300pakeHuil. Perymin. Pabota ¢ o6mactsamu.
OUIBTPHI.

MHuorocnoiiabie n3o0paxenus. TexcroBeie ciou. Macka cnos. Kananbl.
Coxpanenue BoiieieHHON o0acTu. [loaroToBka miuttocTpanuii 1 Be0-caiToB.
AHUMUPOBaHHBIE HU300paXKEHUS.

Bekropnast rpaduka. IIpumutuBbl. M3MeHeHue mopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX
pucyHkoB. Mcnonbp30BaHne KOHTYpOB. BekTopuzaius pacTpoBbIX H300pasKEeHU.

[IpyHIMOBI TOCTPOEHUS U PEIAKTUPOBAHUA TPEXMEPHBIX MOJEIIEH.
Cerounsle Mozaenu. Marepuanel. MoaenupoBaHUE HMCTOYHUKOB OCBELICHMS.
Kamepsl. AgautuBHbie TexHonoruu (3D-npunrtepsl). [lonsiTue 0 BUpTyanbHOR
PEaTbHOCTU U JOTIOJIHEHHOM pEAIbBHOCTH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
NHOOPMATHUKE  (YIJIYBJIEHHBIM YPOBEHb) HA  VPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4aromuxcsi pyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
00111eCTBa, PaCIIMPEHUE )KU3HEHHOTO OMBITA U OMbITA JAEATEIBHOCTU B MPOLIECCEe
peanu3aluu  CpeIcTBaMU y4eOHOro TMpeaMeTa OCHOBHBIX HampaBJICHUN
BOCIIUTATEJLHOMN JEATEIBLHOCTH.

B pesynpraTe u3ydeHuss mHOOpPMATUKU HAa YPOBHE CPEIHEro OOIIEro
oOpazoBanus y o0yuatoiierocst OyayT cOpMHUPOBAHBI CIEAYIOMINE TUIHOCTHBIC
pEe3yJIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHa M TPABOMOPSAKA,  COOJIOJIGHWE  OCHOBOTMOJATAIOIIMX  HOPM
UH(OPMAITMOHHOTO TpaBa U HHHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJOTUM SKCTPEMHU3MA, HAIMOHAIU3MA,
KceHO(OoOUHU, IUCKPUMHUHAIIMM 1O COIMATIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM MPU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

LIECHHOCTHOE OTHOILICHUE K HMCTOPUYECKOMY HACIEINIO, TOCTHKCHUAM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTUSAX, TOHUMAaHKUE 3HaueHUsI THHOPMATUKHU
KaK HayKH B 'KU3HU COBPEMEHHOI'0 OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHUS;

CITOCOOHOCTH OIICHUBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
ceru MuTepHerT;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MUpPY, BKIIOYAasi 3CTETUKY HAYy4YHOrO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3JIMYHbIE BUIbI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HAa MCIIOJIHh30BaHUN WH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uyecKoro BOCIMTAHMS:



c(hOpMHPOBAHHOCTH  3I0POBOrO M  Oe3omacHOro oOpa3a  KW3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JIODOBbIO, B TOM YHCJIE 3a CYET
coOmoIeHus TpeOOoBaHMI Oe3omacHo AKCIUTyaTaluu CPEACTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLUUAIBHON
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHATH TAKYIO AEATEIbHOCTD;

uHTEpeC K cdepam npodecCHoOHANbHONU JESTEIBHOCTU, CBA3aHHBIM C
MHPOPMATUKON, MPOrpaMMUPOBAHHEM U WH(DOPMAIIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUAX HAYKU UHPOPMATUKU U HAYUYHO-TEXHUYECKOTO
mporpecca, yMeHUE COBEpIaTh OCO3HAHHBIA BBIOOp Oyayiied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE TI00aTBHOTO XapaKTepa SKOJOTUUECKUX MPOoOJIeM U MyTel Ux
pemieHusi, B TOM 4YHCIEe C Y4E€TOM BO3MOXKHOCTEH HWH(OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH, JOCTHKEHUSIM HAY4YHO-TEXHHYECKOIO Iporpecca u
OOIIIECTBEHHON TMPAKTUKH, 3a CUET MOHUMAaHUA POJH WHGOPMAIIMOHHBIX
pecypcoB, MH(POPMALMOHHBIX MPOIECCOB U MH(DOPMALIMOHHBIX TEXHOJIOTUH B
YCIOBUSAX LU(PPOBOM TpaHchopMmaluu MHOTUX chep KU3HU COBPEMEHHOTO
00111eCTBa;

OCO3HaHHE [IEHHOCTU HAy4YHOU AESTEIbHOCTU, TOTOBHOCTh OCYILIECTBISATh
MPOCKTHYIO U UCCJICA0BATEIBCKYIO NCSITEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

B nporuiecce 1ocTrKeHUST TUYHOCTHBIX PE3YILTaTOB OCBOCHUS ITPOTPAMMBbI
no HWHPOpMATUKE Yy OOYyYalOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
WHTEJUICKT, Mpenoiaraonuii chopMHUpPOBAHHOCTS:

CaMOpEryJMpOBaHUs], BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJACHHE, CIIOCOOHOCTh AaJanTHUPOBAThCA K
AMOIIMOHAJILHBIM U3MEHEHUSAM U MPOSIBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO LIEeNU
U yCIexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/S U3 CBOMX
BO3MOKHOCTEH;



AMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHHH KOMMYHHUKAIIWH,
CIOCOOHOCTH K COYYBCTBUIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOMIUX CIIOCOOHOCTh  BBICTPAUBATH
OTHOIIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare u3yueHus MH(POPMATUKU HA YpPOBHE CPEIHETO OOILEro
oOpa3zoBanust y oOyuwaromerocsi OyayT CQHOPMHPOBAaHbI METANPEIMETHBIE
pe3yNbTaThl, OTPAXKEHHBIE B YHUBEPCAIbHBIX YUEOHBIX EHCTBUSAX, & HMEHHO —
MO3HABATENbHBIE YHHUBEpCaJbHbIE Y4YeOHbIC MCHCTBHS, KOMMYHHUKATHBHBIC
yHUBEpCaJbHbIE YUeOHbIE NEHCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIE yueOHbBIE
JEeNCTBUS, COBMECTHAs! 1€ATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBaTh CYIICCTBEHHbIA MPU3HAK WM OCHOBAHMS JJII CPAaBHEHUS,
KJ1accupukanuu u 0000IIeHHUS;

OTPENEINIATh IEN ACSITEIbHOCTH, 3aJlaBaTh MapaMeTpPbl U KPUTEPUU HUX
JIOCTHKCHMUSI,

BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B paccMaTpPUBAEMBIX
SIBJICHUSX;

pa3pabarpiBaTh IJIaH PEIICHUs MTPOOJIEMbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSATEJIBHOCTh, OIICHUBAaTb COOTBETCTBHUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN €SI TENHbHOCTH;

KOOPJAWUHUPOBATh U BBINOJHATH pabOTy B  YCJIOBUAX pEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.

2) 6a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJCTH HaBbIKAMU  y4€OHO-HCCIIEI0BATENbCKON u MPOEKTHOU
NeATEeIbHOCTH, HAaBBIKAMU pa3peleHus mpooiieM, CloCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUs MNPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;



OCYUIECTBJIATh PA3IMYHbIE BUIBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO
3HAHMS, €r0 MHTEPIPETAIMH, MPE0OPa30BAHUIO0 U NPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsIX, B TOM 4YMCJI€ MpPU CO3/IaHUU YUYEOHBIX U COLIMAIBHBIX
[IPOEKTOB;

¢opMupoBaTh  HAy4YHBIM  THUN  MBINUICHHWS,  BIAJACTh  HAay4YHOU
TEPMHUHOJIOTHEH, KITFOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTb M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESTEIbHOCTU U )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UpOBATH 3ajauy,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYECHHbIE B XOJ€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIAThH LEJIEHANPABICHHBIN MTOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJI€U, IPEJIaraTh OpUrMHAIbHBIE MTOIXO0/Ibl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0MYCKAIOIIKE albTepHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmeii:

BIIQ/ICTh HABBIKAMHU TMOJIy4YeHHUsT WH(OpPMAlMM W3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh MOMCK, AHAJN3, CHUCTEMATHU3ALUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUAOB U (HOPM MpPE/ICTaBICHMUS;

CO3/1aBaThb TEKCTHl B Pa3IWYHBIX ¢opMmMaTax ¢ Yy4E€TOM Ha3HAUYCHUs
uHbopMallMM W LEJIEBOM ayJAUTOpPUM, BbBIOMpas ONTUMAJIbHYIO (opmy
NpEeICTaBIICHUS U BU3yaJln3alliy;

OLICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTh HH(GOPMALIMH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

UCIIOJIb30BaTh CpelcTBa HMH(DOPMAIMOHHBIX ¥ KOMMYHHMKAI[MOHHBIX
TEXHOJIOTH B PEIIEHUY KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX 1 OPTaHU3AIIHOHHBIX
3aa4 ¢ COOJII0JIeHuEM TpeOOBAaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepeKeHHs, MPABOBBIX W JITHYECKUX HOPM, HOPM
nH()OPMAITMOHHOM 0€30MTaCHOCTH;

BJIQJIETh  HAaBBIKAMHM  PACIIO3HABAaHUS M 3alUTBl  MH(OpMAIIHH,
MH(POPMALIMOHHOM 0€3011aCHOCTHU JIMYHOCTH.



KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH

1) oOmenmne:

OCYILIECTBIISATH KOMMYHHKAIIMU BO BCeX cepax KU3HHU;

pacrio3HaBaTh HEBEpOAJIbHBIC CpEJCTBA OOIICHUSA, MOHUMATh 3HAUYCHUE
COIIMAJIbHBIX 3HAKOB, PAClO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYyallMi U
CMSATYATh KOH(JIUKTHI,

BJIAJETh PA3IMYHBIMA  CIlocoOaMH  OOIIEHHMS W  B3aWMOJICHCTBUS,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYATh KOH(PJIMKTHBIC CUTYaIIUH;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

ITIOHUMATh Y UCTIOJIL30BATh IIPEUMYIIECTBA KOMAHIHON U UHIUBUTY UTbHOU
paboTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUI ¢ y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXIOT0 YWICHA KOJIJIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOM JICATEIIHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JACUCTBUS MO WX JOCTHKCHHUIO: COCTaBJISATH ILJIaH JCHUCTBUH,
pacrpenensaTh pojid ¢ y4éTOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKAa KOMaHIbI B
0OIIMiA pe3ysIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHIM;

npeiaraTb HOBBIE TPOEKThI, OIEHUBATh HJIEW C TMO3UIMA HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBIISTh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe AeliCTBUA

1) camoopranuszanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh TO3HABATEIBHYIO I€SITEIbHOCTD, BHISIBIISTh
poOJIeMbl, CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIIHLHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh TUIAH pEHICHUS TPOoOJeMBbI € YIETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTECHHUI;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTCHHI;



Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO U IMPOSIBICHUIO IIMPOKOM SPYAULMH B
pasHbBIX O00JAacCTAX 3HAHUM, MOCTOSHHO TOBBIMIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pe(diIeKcuH KaK OCO3HAHMS
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHU, UCIIOJI30BaTh MPUEMBI pedIeKCUH sl OLICHKU CUTYyallud, BbIOOpa
BEPHOT'O PELIECHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTUX NPH aHaJU3€ pPe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTBHl JPYTrUX MpPU aHAJU3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYTHX Ha OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

B mpouiecce nzyuenusi kypca MHPOpMaTUKHU yriayOnEéHHOTO YypoBHsS 6 10
Knacce OO0ydarouuMucs OyayT JOCTHTHYTHI —CIEAYIOIIME TPEeIMETHBIS
pe3yIbTaThI:

BJIaJICHUE TMPEACTABICHUSMU O pOJIM MH(OpPMAIMM U CBSI3aHHBIX C HEH
NPOIIECCOB B MPHPOJE, TEXHUKE U OOIIeCTBE, MOHATHUSAMHU «UHDOpMAIHSY,
«MH()OPMAIIMOHHBI ~ TIPOIECC», «CHUCTEMa», «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIi d3hPerT, «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJIaJICHHE METOAaMM Toucka MHpopManuu B cetu MHTepHeT, ymeHue
KPUTUYECKH OLIEHUBATh MHPOPMAIIHIO, TOITYYCHHYIO U3 ceTu MHTepHeT;

YMEHUE XapakTepu30BaTh OOJbIIME JaHHbIE, NPUBOJUTH TMPUMEPHI
UCTOYHUKOB HUX TMOJY4YEHUS U HaNpaBlIEHUs HCIOJb30BaHUSA, YMEHHE
KJIacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHalnW3a JaHHBIX (TMPOTHO3WPOBAHHE,
KinaccupuKanus, — KiIacTepusalus,  aHalu3  OTKJIOHEHWH),  TOHHUMATh



MOCIICOBATEILHOCTh PEIICHUsI 3aJad aHajin3a JaHHbIX: CcOOp MEPBHUYHBIX
JaHHBIX, OYMCTKA W OIIEHKa KadecTBa IaHHBIX, BBHIOOP W/WIU TOCTPOEHHUE
MOJIeNId, TpeoOpa3oBaHUE [AHHBIX, BHU3yalu3allusl JAHHBIX, WHTEPIpETalUs
pE3yNbTaTOB;

MOHUMAaHWE OCHOBHBIX NPHHIIMIIOB YCTPOWCTBA W (PYHKITMOHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX ¥ MOOWIIBHBIX KOMITBIOTEPOB, TCHACHITHIA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HABBIKAMU palbOTHI C ONEPAIMOHHBIMU CUCTEMaMU, OCHOBHBIMU
BUJIAMU TIPOTPAMMHOTO OOECIeYeHUs1 I penieHus ydeOHBIX 3ajlady  TI0
BBIOPAHHOM CIIELUATU3AlINH;

HAJIM4YUE TPEACTABICHUH O KOMIBIOTEPHBIX CETIX W HX pOIH B
COBPEMEHHOM MUPE, 0 0a30BBIX MPUHIIUAIIAX OPTaHU3AIMH U PYHKITMOHUPOBAHHUS
KOMITBIOTEPHBIX ~ ceTeil, 00  o0mMx  NOpUHIMNAX  pa3paboTKu |
(GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

MOHUMAHUE YIrpo3 HWH(OOPMAIMOHHOW O€30MacHOCTH, HCHOJIb30BAHUE
METOJIOB W CPEACTB MPOTHUBOJCHCTBUS STUM yrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, IPEeIOTBPaLIAOIINX HE3aKOHHOE pacrnpocTpaHeHHe
NIEPCOHANLHBIX JAHHBIX, COOOIeHNEe TPeOOBaHUI TEXHUKH OE30MACHOCTH H
TUTHEHBI TP pab0OTe ¢ KOMITBIOTEPAMH U APYTHUMH KOMITOHEHTaMHU ITU(POBOTO
OKpY)XCHHsI, TIOHHMMaHHUE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paboOTHI B ceTH MHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHIIUIOB IUCKPETU3AIMU PA3JIUYHBIX BHUJIOB
uH(bOpMAIINK, YMEHUE OMNpeAesITh HHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpauIecKuX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MTapaMeTpax IUCKpeTH3aIluH,
YMEHHE OIpPEAesATh CPEIHIOI CKOPOCTh Tepeaavyd JaHHBIX, OIICHHWBATH
M3MEHEHHE BpPEMEHM MepeAaud NpH HW3MEHEHWH WH(GOPMAaLMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHE UCTIOIh30BaTh IPH PEIICHUH 3aa4 CBOMCTBA MO3UITMOHHOM 3aMicy
qricelsl, alTOpUTMa TOCTPOCHHUS 3allMCH YHWCIa B TO3WIMOHHON cHucTeMe
CUMCIICHUS] C 3aJaHHBIM OCHOBAaHHMEM M TMIOCTPOCHMSI 4YHCIa TIO CTpPOKE,
coJiepKalleil 3amuch 3TOr0 4YHUCJIa B IMO3ULIHUOHHOW CHCTEME CUHUCICHHS C
3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBITIOJHATH apu(METUUECKHE OIeparv B
MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

YMEHUE BBITIOJIHATH MPE0O0pa30oBaHus JOTHYECKUX BbIPAKEHHM, HCTIONB3YS
3aKOHBI anreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHON HOpPMalbHBIX (opMax IO 3aJaHHOUN
TabMUIe HMCTUHHOCTH, HCCIEN0BaTh OOJACTh HMCTHUHHOCTH BBICKA3bIBAHUA,



COZIepKaIlero MEepEMEHHbIE, PElaTh HECIOXKHBIE JIOTUYECKHE YpPABHEHUS M
CHUCTEMBI YPaBHECHUM;

NOHUMaHUEe 0a30BbIX aJTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOMU
uH(popMaIuu (3arnuch Yucesl B MO3UIIMOHHOM CUCTEME CUMCIICHHUS], HAXOXKICHHE
BCEX IMPOCTBIX YHMCENI B 3aJaHHOM JHAaINa30HE, 00pabOTKa MHOTOpPa3psAHBIX
LEJbIX YHUCEJ, aHAJU3 CHUMBOJIBHBIX CTPOK W JPYrHX), aJrOPUTMOB INOHMCKA U
COPTUPOBKH, YMEHHUE OMPEIEATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QIrOpUTMOB (CYMMHUpPOBAaHHME JJIEMEHTOB MacCHBa, COPTHUPOBKA MacCHBa,
nepeOopHbIC AITOPUTMBI, TBOMYHBIN MOKCK) U IPUBOAUTH IPUMEPHI HECKOJIBKUX
AJTOPUTMOB PA3HOM CIIOKHOCTH JIJI PEIICHUS OJTHOW 3a]1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BICOKOTO YPOBHS
(Python, Java, C++, C#), mpeactaBieHUsIMH O 0a30BBIX THUIIAX JAHHBIX H
CTPYKTypax [JaHHBIX, YMEHHUE HCIO0JIb30BaTh OCHOBHBIC YIIPABIIIOIINE
KOHCTPYKIIMH, YMEHHE OCYUIECTBJIATh AHAIU3 MPEIIOKEHHON MPOrpaMMBI:
ONPENENATh Pe3yAbTaThl pA0OTHI IPOrPAMMBI IIPH 33/IAHHBIX UCXOIHBIX JAHHBIX,
ONpEeNeNsITh, IPU KAKUX MCXOJHBIX JAHHBIX BO3MOYKHO MOJIYYEHHE YKa3aHHBIX
PE3yJIbTAaTOB, BBISIBIISATH JaHHbIE, KOTOPbIE MOTYT IIPUBECTHU K OIINOKE B padoTe
porpamMmbl, (HOPMyIUPOBATH MPEAJIOKEHHUS IO YIYYIICHUIO MPOrPaMMHOTO
KOJa;

YMEHUE CO3[1aBaThb CTPYKTYpPUPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALlUOHHBIE ~ MaTepuajgbl C  HCIOJIb30BAHHEM  BO3MOYKHOCTEH
COBPEMEHHBIX POTPAMMHBIX CPEICTB U 00JIAUHBIX CEPBUCOB;

YyMEHUE  HUCIOJBb30BaTh  OJEKTPOHHBIC  TAaOMUIBI /IS aHANK3a,
MPEACTABICHUS M 00paOOTKU JAHHBIX (BKJIIOYAsl BBIYUCICHUE CYMMBbI, CPETHETO
apu(pMETUYECKOTO, HAMOOJBIIEr0O W HAWUMEHBILIErO 3HAYECHHM, pelIeHue
ypaBHEHUH, BHIOOP ONTHUMAJIBLHOTO PEIICHUs, TOA00p JIMHUN TPEH[a, pelIeHHne
3a/1a4 MPOTHO3UPOBAHUS ).

B mpouiecce nzyuenusi kypca MHPOpMATUKHU yriyOJEHHOTO ypoBHS 6 11
Knacce oOyyaromuMucs OyAyT JOCTUTHYTHI —CIIEAYIONIME IPEIMETHbIE
pe3yNbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOIIHE OJHO3HAYHOE
JeKOIMpOBaHUe cOOOUIeHUI (TMpeUKCHbIE KOMAbI), UCIONIb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OLUMOKY MpU TIepeiaye
JAHHBIX, CTPOUTH KOJI, 00eCTIeUrBAIOIUN HAMMEHBIIYI0O BOZMOXKHYIO CPETHIO0
JUIMHY COOOIIEHHUSI NMPU HU3BECTHOM YACTOTE CHMBOJIOB, MOSICHATH MPHUHIIMUITBI
paboThI MPOCTHIX AITOPUTMOB CKATHS TAHHBIX;

YMEHHE pellaTh arOPUTMUUECKHE 3a/1a4M, CBA3aHHBIE C AaHATU30M IrpadoB
(3aauM  MOCTPOEHMSI ONTUMAJIBHOTO IMYyTH MEXAY BepuiMHamMu rpada,



OTpeAeNieHUus]  KOJMMYECTBA  Pa3lMYHBIX  MOyTed  MEXIy  BepIIMHAMHU
OPUEHTHUPOBAHHOTO AITUKINYECKOro rpada), yMeHHe UCTIOIb30BaTh IEPEBhS IPU
aHaJIM3€ M IOCTPOEHUM KOJOB M ISl TPEICTaBICHUSA apU(PMETHUYECKUX
BBIPQXECHUM, MpU PEIICHUU 3a7ad NOMCKa M COPTUPOBKH, YMEHHUE CTPOUTH
JepeBO UTIPHl MO 3aJaHHOMY alTOpUTMY, pa3padaThiBaTh W 0OOCHOBHIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3pabaTblBaTh M pPEAJU30BBIBaTh B BHUJE NpOrpamMm 0a3oBbIE
QJITOPUTMBI, YMEHUE UCIOJIB30BAaTh B IPOrpaMMax JAaHHbIE PA3IMYHBIX TUIIOB C
y4€TOM OTpaHMYEHUIN Ha JUana3oH WX BO3MOXHBIX 3HAUYEHUMU, IPUMEHSATH MPU
pelIeHnr 3a]a4 CTPYKTYPHl HaHHBIX (CIHCKH, CJIOBAapH, CTEKH, OYEPEIH,
JIepeBbsi), HWCIOJB30BaTh 0a30BBIE OMNEPAlMA CO CTPYKTypaMu JaHHBIX,
OPUMEHATh CTaHJAPTHbIE U COOCTBEHHbIE MOJIpPOrpaMMbl i 0OpabOTKU
YUCJIOBBIX JaHHBIX M CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpamMm OMOJHMOTEKH NOANPOTrpaMM, 3HaTh (PYHKIIMOHAJIBHBIE BO3MOKHOCTH
WHCTPYMEHTAJIBHBIX CPEICTB CpEeAbl pPa3pabOTKH, YMEHHE HCIHOIb30BaTh
CpeICTBAa OTJIAJKA TPOTpaMM B Cpele MPOrpaMMUPOBAHHSA, YMEHHUE
JOKYMEHTUPOBATh IPOrPaMMBl;

YMEHHE CO3/aBaTh B€O-CTPAHULIBI;

BJIQ/ICHUE OCHOBHBIMH CBEIEHUSMU O 0a3zax HaHHBIX, HX CTPYKTYpE,
CpeACTBax CO3MaHUsl U pabOThl C HUMHU, YMEHHUE HCIIOIb30BaTh TAOJIUYHBIC
(pensoHHBIE) 6a3bl JAHHBIX (COCTABIISATH 3aMPOCHI B 0a3aX JAHHBIX, BHIITIOJIHATh
COPTHUPOBKY U MOUCK 3aIucell B 0a3e IaHHBIX, HATIOJIHATH pa3paboTaHHyIo 06a3y
JAHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MOJACTH IS
aHanu3a OOBEKTOB M MpPOILECCOB: (OpMYyIUMpoBaTh LEJb MOJAEIUPOBAHUS,
BBIMOJHATh aHAJINW3 Pe3yJbTaTOB, IMOJYYEHHBIX B XOJ€ MOJAEITUPOBAHUS,
OLICHHMBAaTh COOTBETCTBUE MOJEIH MOJCIUPYEMOMY OOBEKTY WM IpOIIecCy,
NPECTABIATh PE3yIbTAaThl MOJACTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OPraHU30BBIBaTh JINYHOE HWH(OPMAINMOHHOE TMPOCTPAHCTBO C
UCTIONB30BAaHUEM PA3IMYHBIX CPEACTB IMQPPOBBIX TEXHOJOTHH, TMOHWMaHUE
BO3MOXKHOCTEM LM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMaHNE OCHOBHBIX MIPUHITUTIOB Pa0OTHI, BOBMOXKHOCTEH M OTpaHHUCHUS
IPUMEHEHUS TEXHOJIOIM UCKYCCTBEHHOI'O MHTEIJIEKTA B Pa3JIMYHbIX 00JaCTsIX,
HAJIM4YUe TMPEACTaBICHUI O Kpyre peliaeMbIX 3aJad MAIIUHHOTO OOy4YeHUs
(pacno3HaBaHus,  KiaccupUKAlMM W TPOTHO3UPOBAHUS)  HAJIUYHUE
MpeICTaBiIeHU 00 HCMOJIb30BaHUM HH(DOPMAIIMOHHBIX TEXHOJOTHH B
pa3IMyYHbIX TPO(ECCUOHATBHBIX Cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

N HaumenoBanue KosmuecTBo yacos
o

pa3iesioB U TeM KoHTpoJibHbIE
n/n Bcero

NporpaMmel padoThI

Paznen 1. ludposasi rpaMoTHOCTH

KommnsroTep -

11 yHHBeE)canLHoe 5
YCTPOMCTBO 00paboOTKH
TAHHBIX

19 [IporpammHuoe 6
obecrnieueHue

1.3 KomnrelorepHsie cetu 5

14 Nudopmarnmonnas 7
0€30MacHOCTb

Uroro no pazaeny 24

Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH

IIpencraBienue

2.1 uHpOpManny B 19
KOMIIBIOTEPE

99 OcHOBBI anredpsl 14
JIOTUKHU

23 KomnerorepHas 7

apupmeTHKa

IpakTuyeckue
padoThI

2

2

1

1

JuaekTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl



Uroro no pazneny

Pa3znes 3. AiiropuT™MbI M MIPOrpaMMHUPOBaHMeE

Beenenue B
3.1
pOTrpaMMHUPOBaHHUE
3.9 BcnomorarensHbie
' AJITOPUTMBI
3.3 UucrieHHbIE METO/TbI
AJITOpUTMBI

3.4 00paboTKH
CHUMBOJIBHBIX JaHHBIX

35 AnropuT™MbI
' 00pabOTKH MacCHBOB

Hroro no pasneny

Pa3nea 4. UnpopManmoHHbIe TEXHOJTOTHH

41 O0paboTka TEeKCTOBBIX
' JOKYMEHTOB

4.2 AHann3 JaHHBIX
Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

40

16

10

44

6

14
14

136

0.5

3.5

2.5

21.5



11 KIIACC

N HaumenoBanue KonuyecTBo yacos
o

pa3ieiioB M TeM KonTtpoJbHbie
n/n Bcero

NMPOrpamMMbl padoThI

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmanus u

11 nH(pOpMaIMOHHBIE 10
MIPOIIECCHI

1.2 MonenupoBanue 8

Wroro mo pazneny 18

Pa3znen 2. AaroputMbl 4 NIPOrpaMMHpPOBaAHUE

DNEeMEHTHI TEOPUH

2.1 6
QIITOPUTMOB
99 ANTOPUTMBI U 28
CTPYKTYPBI JaHHBIX
OcHOBBI OOBEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16
MPOrPaMMHUPOBAHUS
Wroro mo pazneny 50

Paznen 3. UndpopmaumoHHbIe TEXHOJIOTUHN

KomnberorepHo-
3.1 MaTEMaTHUYECKOE 8
MOJIETTUPOBaHUE

3.2 Basbr nanHbIX 10

IIpakTuyeckue
padoThI

2.5

10

4.5

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



3.3 Be6-calithl 14 4

3.4 KomnsrorepHas 8 35
rpaduka
3.5 3D-MonenupoBanue 8 3
Hroro no pazaeny 48
PezepBHOE Bpemst 20 1
OBIIEE KOJIMYECTBO 136 1 36.5

YACOB I10 [TPOTPAMME






ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KosmuecTBo yacos
Ne T
w/n eMa ypoka Beero KonTtpoJbHbie

padoThI

TpeOoBaHUsI TEXHUKHU
0€30MMaCHOCTH U THTUEHBI
pu paboTe ¢
KOMIIbIOTEPAMH U IPYTUMHU
KOMIIOHEHTaMH 1 pPOBOTro
OKPY)KEHHSI

[TpuHIUTIBL paOOTHI
KOMITHIOTEPOB H 1
KOMITBIOTEPHBIX CHCTEM

OOMeH TaHHBIMU C
MTOMOLIBIO IIHH.
KoHnTpomieps! BHENTHUX
YCTPOMCTB

ABTOMaATHYECKOE
BBIITOJIHEHHE IIPOrPAMMBI 1
MPOLECCOPOM

IIpakTn4yeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl



10

OnepaTuBHast, MOCTOSIHHAS
U JOJTOBPEMEHHAs TAMSITh.
KonTposieps! BHEITHUX
yctpoiicTs. [Ipsmoit
JOCTYII K MaMATH

CoBpeMeHHbIE
KOMITbIOTEPHBIC
TEXHOJIOTUU

[IporpammHuoe
obecrieyeHne
KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOUCTB

CucreMHO€ ITpOrpaMMHOE
obecrieyeHue.
OmnepanoHHbIE CUCTEMBbI

Yrunutel. [dpaiiBepsl
yctpoiicts. [lapautensHoe
IIPOrpaMMHUPOBaHUE

Wacramnanusa n
JIEMHCTAJUISALIMS
MPOTrPaMMHOTI0
obOecrieyeHnus



11

12

13

14

15

16

®aitI0BBIC CUCTEMEI.
[IpuHuuMnb pazMenieHus u
MMEHOBaHHMS (aijioB B
JIOJITOBPEMEHHOM TTaMSITH.
111a610HBI JJ15 ONMMCAHUS
rpymi $aitios

3aK0HOJATEIHCTBO
Poccuiickoit ®enepaiuu B
00JIaCTH MPOrPAMMHOTO
obecIieyeHns M JaHHBIX

[TpuHIUIBI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTbI
KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cerp UHTEpHET

Paznenenune IP-cetu Ha
MOJICETH C IIOMOIIBIO
MacoOK IoJceTei

CeteBoe
aJIMUHHUCTPUPOBAHUE



17

18

19

20

21

22

23

Bunpl nestenbHOCTH B CETH
Wutepuer. CepBucsl
NHurepHera.
I'ocynapcTBeHHbIE
JIEKTPOHHBIE CEPBUCHI U
yCIyTu

Wudopmannonnas
0€30macHOCTb

Bpenonocusie
MIPOrPaMMHOE
obOecrneueHre U METOIbI
OOpBOBI C HUM

[IpakTuyeckas pabora no
TeMe "AHTUBHPYCHBIE
IIpOrpaMMsl"

Opranu3zanus JMYHOTO
apxuBa HH(pOPMAIIHH.
PesepBHOE KOMTUPOBAHHUE.
[TaponbHas 3ammra apxusa

udpoBanue qaHHBIX

AAropuT™M MH(PPOBaAHUS
RSA. Creranorpadus



24

25

26

27

[IpakTruyeckas pabora mo
teme "lludposanue
IaHHBIX"

WNudopmanus, TaHHbBIE U
3Hanus. MnpopmanonHbie
MIPOIIECCHI B IPUPOJIE,
TEXHHUKE U 00I11eCTBE

HenpepsiBHbIE 1
JMCKPETHBIC BEJTMUUHBI U
curHaiiel. Heo6xonumocTthb
JTMCKpPeTH3a1U
nHpOpManuy,
NpeAHa3HAYECHHOMN IS
XpaHeHus, epeaadn u
00paboTKu B IU(PPOBHIX
CHUCTEMAaxX

JIBOMYHOE KOIMPOBAHUE.
PaBrOMEpHBIE M
HEPaBHOMEPHBIE KOJIbI.
JexonupoBaHue
COOOIIIEHHH, 3aIMCaHHBIX C
MIOMOIIBI0 HEPAaBHOMEPHBIX
KOJIOB



28

29

30

31

32

33

VYcnosue ®ano.
[TocTpoeHne oqHO3HAYHO
JEKOJUPYEMBIX KOJIOB C
nomoluisio gepesa. ['pad
Aun. A. MapkoBa

Enunuiel uamepenus
KoJIn4ecTBa HH(POpMAIUH.
AndaBUTHBINA TOIXO] K
OIIEHKE KOJHUYECTBA
nHpopmauu

CucreMbl CUHCIICHUS

IlepeBo uncen u3 oAHOM
CHUCTEMEI CUHCIICHUS B

APYTYXO

Z[BOI/I‘IHaSI, BOCbMCPpHUYHAA
" HICCTHaAUAaTCpHUIHaA
CUCTCMBI CUYHUCIICHHUA, CBA3b
MCKAY HUMU

[[BOI/I‘IHaSI, BOCbMCPpHUYHAA
" HICCTHaAUaTCpUIHaA
CUCTEMBI CHHUCIICHHUA, CBA3b
MCKIAY HUMU



34

35

36

37

38

39

40

41

JIBon4Has1, BOCbMEPUYHAs
U LIECTHAALATepUYHAS
CUCTEMBI CUHCIIEHUS, CBA3b
MEXy HUMHU

Apudmerndeckue
OTIEPAIlNU B MO3UITHOHHBIX
CUCTEMaX CUHCIICHHS

Tponunas
YpaBHOBEIICHHAs CCTEMaA
CUMCIICHUS

JIBon4yHO-1ecsITHYHAS
CHUCTEMa CUUCIICHUS

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBanue
n300pakeHU I

[TpakTryeckas pabora no
teMe "/luckpetnzanus
rpaduuecKoit
uHpopmanun"

LIBeToBBIE MOAETH.
BekropHoe koaupoBaHue.
dopmaTsl Gailnos.
TpéxmepHnas rpaduxa.
@OpakranpHas rpapuka



42

43

44

45

46

Konuposanue 3Byka.
OneHka
nHpopManuoHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPU
3aJJaHHBIX YacTOTe
TUCKPETHU3AINH U
Pa3psSAHOCTH KOJAUPOBAHUS

[IpakTryeckas pabora no
teMe "Jluckperuzanus
3BYKOBOU MHpOpMAauu'"

OcHOBBI anreOphl JOTUKU

Jlornueckue oneparuu.
Ta0nuIbl HCTHHHOCTH

Jlornueckue BeIpaKEHUSI.
Jlormdeckue TOXIECTBA.
JlokazaTenbCcTBO
JIOTHYECKHUX TOXKACCTB C
ITOMOIIILIO TaOJINILL
HCTUHHOCTHU



47

48

49

50

51

52

[IpakTuyeckas pabora mo
teMe «lloctpoenue u
a”HaJIn3 Ta0InLl
UCTUHHOCTHU B TAOJIMYHOM
IPOIIECCOpe»

Jlornuyeckue onepanuu u
oIepaLuy HaJ
MHOXECTBaMH

Jlornuyeckue onepanuu u
oreparu HaJ
MHO>KE€CTBaMU

3aKoHBI aNTreOphI JIOTHKH.
DOKBUBAJICHTHbBIC
npeoOpa3oBaHUs
JIOTUYECKUX BBIPAKECHUN

Jlornueckue ypaBHEHUS U
CHCTEMbl ypaBHEHUI

Jlornueckue GpyHKINU.
3aBUCHMOCTbH KOJIMYECTBA
BO3MOXHBIX JIOTHYECKHUX
(GYHKIUH OT KOJNUYecTBa
apryMeHToB. [loimHbIe
CHUCTEMBI JIOTHYECKHUX

byHKIHIT



53

54

55

56

57

Kanonuueckue popmbl
JIOTUYECKUX BBIPAKEHUI.
CoBepiiieHHbIE
JTN3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI,
QITOPUTMBI UX TIOCTPOCHHUS
1o TabJIMIle UCTUHHOCTH

Jlornueckue djieMEHTHI B
COCTaBE KOMITBIOTEPA

Tpurrep. Cymmarop.
MHuoropa3psIHbIi
CyMMaTop

[TocTpoenune cxem Ha
JIOTUYECKHUX IEMEHTaX.
3anuch JOTUYECKOro
BBIPAKEHUS 110 JIOTHYECKON
cxeme

Mukpocxemsl U
TEXHOJIOTUS UX
MIPOU3BOJICTBA



58

59

60

61

62

[IpencraBnenue nenbix
YyHUCell B MaMATH
KOMIIbIOTEPA.
OrpaHnyeHHOCTh
JMana3oHa Yucel Mpu
OTpaHUYCHUU KOJIMYECTBA
pa3psaos. Ilepenonnenue
pa3psAHON CETKU

be33HakoBEIC M 3HAKOBEIC

aHHbIE. 3HAKOBLINA OUT.

JIBOWYHBIN 1
JOMOJHUTEIBHBIN KO
OTPHUIIATEILHBIX YUCEI

ITo6uTOBEIE TOTHUECKHUE
onepauuu. Jlornueckuid,
apudmeTnyeckuii u
IUKINYCCKUN CABUTH

[[Iudposanue c MOMOLILIO
OOUTOBOMW omepanun 1
«uckimoyaromee NJIN»

[IpencraBnenue u
XpaHCHHE B TIAMSTH
KOMITbIOTEpa
BCIICCTBCHHBIX YHNCECII



63

64

65

66

67

Brinosinenue onepanuii ¢
BEIIECTBEHHBIMH YUCIIAMHU,
HAKOIUICHHE OLITMOOK MPU
BBIYHCIICHUSIX

[IpakTuyeckas pabora mo
teme «3yuenne
[IOPa3psAHOTO0 MAIIUHHOTO
IIPEICTaBICHUS LIEIBIX U
BELICCTBEHHBIX YNCEID»

Ananuz aAJIrOpuTMOB

Drarnbl peneHus 3a1a4d Ha
KOMIIBIOTEPE.
NHcTpymeHTanbHbIe
CPEICTBA: TPAHCIIATOD,
OTJIaIuuK,
npOoGUINPOBIIUK

Cpena mporpaMMHUpPOBaHHUS.
Komnussauus n
WHTEPIPETAIHS TPOTPAMM.
BuptyanbHble MaluHbl.
WuTerpupoBanHas cpena
pa3paboTKu



68

69

70

71

72

73

74

75

76

Mertoasl oTiiagKu
MpOrpamMm

Twuner IEPEMCHHEIX B
SA3BIKC ITPOIrpaMMHUPOBAHUS

O6paboTKa LEeTbIX YUCET

O06paboTKa BEIIeCTBEHHBIX
qHCcen

Cny4aiinble U
IICeB/IOCTyYaliHble YKcia

BerBinenusa. CioxHabie
YCJIOBHS

]_II/IKJ'H:I C yCJIOBHUEM

[ukie1 O mepeMEHHOM.
B3anmo3amensieMocTh
Pa3IMYHBIX BUJIOB LIUKJIOB

O06paboTka HaTYpaJIbHBIX
YHCeIT C UCTIONIb30BAHUEM
IIUKJIOB



77

78

79

80

81

82

83

84

Haxoxnenue Bcex
MPOCTBIX YHUCEN B
3aJJaHHOM JHaIla30He
[IpakTrueckas pabota 1o
TeMe «Perrenue 3agaq
METOI0M Iepedopar»

WNHBapuaHT nukia
JlokyMeHTupoBaHue
porpaMm

O6paboTka TaHHBIX,
XpaHsAmmxcs B ¢ainax

Pas0Ouenue 3amaun Ha
[M0/1331a491

Hcnonb3oBanue
CTaHJApTHOW OMOINOTEKU

sA3bIKa MPOrpaMMHUpPOBaHMA.

TTonxmrouenne OUOINOTEK
MOANPOTPaMM CTOPOHHHX
MIPOU3BOIUTENEH

[Hognporpammsl
(mpouenypsl 1 GyHKINN)

[Hognporpammsl
(mpouenypsl 1 QyHKINN)

0.5



85

86

87

88

89

90

91

[Ipaktuyeckas pabora mo
teme "Pa3paborka
noanporpamMm”

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe Ipone1ypsl
1 QyHKIUH.
Hcnonp3oBanue cTeka A
OpraHM3alMM PEKYPCUBHBIX
BBI30BOB

[IpakTruyeckas pabora no
Teme "PeKkypcuBHbIE
IOANpOrpamMmsI "

MoaynbHBIN TPUHLIHA
MOCTPOEHUS MPOTrpaMM

YucaeHHbIe METOABI

[IpakTuueckas pabota no
TeMme «Hucimennoe
pelieHre ypaBHEHU N

Hcnonw3oBanue
JMCKPETU3AIMH B
BBEIYUCIIUTEILHEIX 3a1auax



92

93

94

95

[IpakTruyeckas pabora mo
teme «[Ipubmmxénnoe

BBIYHCIICHUE JJTUH KPHBBIX
U miomanen puryp»

[IpakTruyeckas pabora mo
teme «llonck makcumyma
(MUHMMYMA) QYHKIMN

O6paboTKa CUMBOJILHBIX
JTaHHBIX. AJITOPHTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: TIOJICUET
KOJIMYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE

Anroput™msl 06paboTKH
CHMBOJTBHBIX CTPOK:
pa3bueHue CTpoKU Ha
CJIOBA MO MPOOEIbHBIM
CHMBOJIaM



96

97

98

99

100

AAropuT™Mbl 00paboTKH

CUMBOJIBHBIX CTPOK: ITOMCK
MOACTPOKH BHYTPH JTaHHOU
CTPOKHU; 3aME€Ha HaWJICHHOU

MOJICTPOKH Ha APYTYIO
CTPOKY

[IpakTuueckas pabora no
teme "OOpaboTKa CTPOK C
WCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApTHOW OMOINOTEKU
SI3BIKA
porpaMmmupoBaHus"

FeHepauI/m CJIOB B
3aJaHHOM aﬂ(l)aBI/ITe

MaccuBsl 1
IOCJIEIOBATEIIbHOCTH
yucen. [Ipaktuueckas
pabota mo Teme
"3anonHeHue MaccuBa"

O0600méHubIE
XapaKTePUCTHKU MacCHBa

0.5



101

102

103

JIMHEHHBIN TTONCK
3aJJaHHOT'0 3HAYCHUS B
maccuse. [IpakTuueckas
pabora 1o Teme
"JINHEHHBIN TONCK
3aJIaHHOTO 3HAUYCHUS B
Maccube"

[IpakTuueckas pabora no
teme "l[louck
MUHUMAIBHOTO
(MaKkcCUMaJIbHOTO)
AJIEMEHTa B YHCIIOBOM
Maccuse"

CopTupoBKa 0THOMEPHOTO
MaccuBa. [Ipocteie MeTO b
COPTHUPOBKH.
[IpakTuueckas pabota mo
teme "IIpocTeie MeTO b
COPTHUPOBKH MaccuBa'

0.5

0.5



104

105

106

107

108

109

110

CopTupoBKa CIHSTHUEM.
BricTpast copTrpoBka
MaccuBa (AJIrOpPUTM

QuickSort). [TpakTrueckas
pabora o Teme "bricTpas

COpTHUPOBKA MaccuBa'

JIBOUYHBIN IIOHCK B
OTCOPTUPOBAHHOM
Maccuse. [IpakTnueckas
pabota 1mo Teme

" JIBOMYHBII MOUCK"

JIBymMEpHBIE MACCHUBBI
(MaTpuIbl)

Anroput™sl 06paboTKH
MaTpuI

Pemenwne 3anay ananusa
TAHHBIX

CpencrBa TEKCTOBOTO
mpoueccopa

KommnsrorepHas BEpcTKa
TEKCTa

0.5

0.5



111

112

113

114

115

116

117

[IpakTuyeckas pabora mo
teme "BépcTka
JOKYMEHTOB C
MaTeMaTHu4eCKUMH
dbopmynamu"
HNucTpymeHTsI
peleH3UPOBaHUS

[IpakTuueckas pabota mo
Teme "MHOrocTpaHu4HbIC
JIOKYMEHTHI"

OO6nayHble CEPBUCHI.
KonnextusHas pabora c
JOKYMEHTaMH.
[TpakTryeckas pabora no
teMe "KosuiekTuBHas
pabora ¢ fokymeHTamu"

Amnanu3 gaHaeIX. boabmme
JaHHBIE

MarmnHoe oOyueHue
AHanu3 JaHHBIX C

TTOMOIITBIO JICKTPOHHBIX
TalJIHI]

0.5



118

119

120

121

[IpakTruyeckas pabora mo
teMe "AHanu3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
tabaui"

[Toctpoenue rpadukoB
¢bynkuuid. [TpakTraeckas
pabota 1mo Teme
"HarnsagHoe
MIPEJICTABICHHE
pe3yIbTaToB
CTAaTUCTHYECKOU
00pabOTKHU JaHHBIX B BHJIC
JarpamMm cpeicTBaMH
pemaKTopa IEKTPOHHBIX
Taou"

JIvauu Tpenaa.
[IpakTuueckas pabota mo
teme "Ilogbop nuuum
TpeHa, IporHo3upoBanue”
[TonGop mapamerpa.
[IpakTuueckas pabota mo
Teme "HucneHHoe penieHue
YpPaBHEHUH € TOMOUIBIO
noabopa mapamerpa"

0.5

0.5

0.5



122

123
124
125
126
127
128
129
130
131
132
133
134
135

136

OBIIEE KOJIMYECTBO YACOB

OntuMu3zanus Kak Mouck
HaWIy4llIero peexHus B
3aJJaHHBIX YCJIOBUSX.
IIpakTruueckas pabora no
teme "Pemenue 3anay
ONTHMHU3ALNHU C TIOMOIIIBIO
ANEKTPOHHBIX TabnuL"

PesepBHOe Bpemst
PesepBHoe Bpems
PesepBHOe Bpemst
PesepBHoe Bpems
PesepBHOe Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst

PesepBHOE Bpems

Hrorosas KOHTPOJIbHAsA

10 ITPOI'PAMME

L T e T T T N S SN T S S

136

0.5

21.5



11 KIIACC

N KosmuecTBo yacos JIeKTPOHHBbIE HU(POBHIE
(]
. Tema ypoka B KoHnTpoJbHbIE IIpakTn4yeckue oOpasoBaTe/bHbIE
cero
padoThI padoThI pecypcbl

KonnyecTBo nHbOpManiu 1

AJTOPUTMBI CXKATHS TaHHBIX 1

Anroputm Xapdmana 1

[IpakTuueckas pabora mo

TeMe "CkaTtue JaHHBIX C 1 1

MTOMOIIBIO ANTOPUTMA

Xappmana"

Anroputm LZW 1

AJNTOPUTMBI CYKATHS TAHHBIX

¢ norepsamH. [IpakTnueckas

pabota o Teme "CixaTue 1 0.5

JAHHBIX C MTOTEPSIMU

(amroputmsl JPEG, MP3)"

CxopocTh niepeaun JaHHbIX 1

[TomexoycToitunBbIE KOJIBI 1



10

11
12

13

14
15

16

17

[Ipaktuyeckas pabora mo
teme "[lomexoycroitunBbie
KOJbI"

Cucrembl. KoMnoHeHTHI
CHCTEMBI B UX
B3aHUMOJICUCTBHUE.
CucteMHbIid P PEKT.
YnpasneHue Kak
MH(GOPMAIIMOHHEIH ITpoIecc.
OO6parHas cBs3b

Mogenu u MOICINPOBAHUC

I'pads

Pemienue 3a1a4 ¢ moMoILIbIO
rpa¢os

JepeBbs

OCHOBBI TEOPUH UTD

[IpakTnueckas pabota no
teMe "[loucK BBIMTPBILTHON
CTPATETUN B UI'PE C MOTHOU
uHpopmanuein"

CpCIlCTBa HCKYCCTBCHHOTI'O
HWHTCIIJIICKTAa



18

19

20

21

22

23

24

[IpakTruyeckas pabora mo
teme "Cpezactsa
HCKYCCTBEHHOTO
UHTEJUIeKTa"

dopmanuzanus MOHATUS
anroputMma. Mammsa
TrropuHra xKak
YHUBEpPCaIbHAas MOJIEIb
BbIUKcCIIeHUH. Te3uc
Yépua—Tpropunra

[IpakTuueckas pabora no
teMe "CocTraBieHHEe IPOCTOM
IIPOrpaMMBbl JUIsl MAIIUHBI
Teropunra"

Mamwuna IlocTta

HopmanbHsbie anropudmer
Mapxkosa

ANTrOpUTMUYECKH
Hepa3penmMble 3a/1a4u.
3ajaya OCTaHOBA.
HeBo3MoxkHOCTB
ABTOMATHUYECKOU OTIAKH
porpamm

CH0XHOCTh BEIYUCIICHUI



25

26

27

28

29

ITouck npocTeIX 4yKcesn B
3aJaHHOM JMaIa30He C
IIOMOILBIO AITOpPUTMaA
«peweto OparocheHar

IIpakTruyeckas pabora no
teme "Ilorck npocThIX yucen
B 3aJIaHHOM Juana3oHe"

MHoropaspsiHble 1ejble
qucia, 3a71a49 JUTMHHOW
apupMETUKH

[IpakTrueckas paboTa 1o
TeMe "Peanuzanus
BBIUMCIICHUH C
MHOT'0Opa3psIHBIMU
yuciaamMu"

CroBapu (accounaTUBHBIE
MacCHUBBI, OTOOpaKEHUS).
Xoamr-tabnunel. [loctpoenune
an(paBUTHO-9aCTOTHOTO
cJioBapst ISl 3a1aHHOTO
TEeKcTa



30

31

32

33

34

[IpakTuyeckas pabora mo
teme "llocTpoenue
a(paBUTHO-4aCTOTHOTO
CcIIoBapsi sl 3aJIaHHOTO
Tekcra"

AHanu3 TexkcTa Ha
CCTCCTBCHHOM S3BIKEC.
Brigenenne
MOCJIEIOBATEILHOCTEHN 10
mabnony. Perynspusie
BbIpaXkeHHs1. YacTOTHBIN
aHajanu3

[IpakTnueckas pabora no
TeMme "AHann3 TeKcTa Ha
€CTECTBEHHOM SI3BIKE"

Crexku. Ananus
MIPaBHWJIBHOCTH CKOOOYHOTO
BBIpKECHUS

Beruucnenue
apu(pMeTHYECKOTr0o

BBIPpAXKCHUS, 3alIUCAHHOI'O B

nocTdukcHOU popme



35

36

37

38

39

[IpakTuyeckas pabora mo

teMe "Beruncienue

apumeTnyeckoro 1
BBIPA)KCHUSI, 3aIIMCAHHOTO B
noctdukcHou Gopme"

Ouepenu. Ucnonb3oBanue
O4Yepelin Il BPEMEHHOIO 1
XpaHEHUS JaHHBIX

[IpakTrueckas paboTa 1o
Teme "Hcnonp3oBanue 1
ouepenn"

JepeBbs. Peanuzanus nepesa
C IOMOIIBIO CCHUIOYHBIX
CTPYKTYp. J{BouuHbIE
(OuHapHbI€) epeBbs.
[Toctpoenue nepesa mis
3a/IaHHOTO
apudmeTnyeckoro
BBIPKCHHS

[IpakTuueckas pabota no

teme "HMcnonb3oBaHne

JIEPEBBHEB LTSI BEIYMCIICHUS 1
apupMeTHIECKUX

BBIpAXEHUM"



40

41

42

43

44

45

PexypcuBHbBIE alITOPUTMBI
o0xoJa repena.
Hcnons3oBanue creka u
ouepenu A 00xoja Aepena

PexypcuBHbBIE aITOPUTMBI
o0xoJa gepena.
Hcnonp3oBaHue cTeka u
ouepeau 11 00xo/a AepeBa

AnroputMmsl Ha Tpadax.
ITocTpoeHre MUHHUMAaIbHOTO
OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

O6xon rpada B rayOouHy.
O6xon rpada B mupuny

KonnuecTBo pa3nnuHbIx
IIyTEN MEXy BEPIIMHAMHU
OpPUEHTHUPOBAHHOTO
aIMKJINYECKoro rpada

Anroputm JlefikcTpbl.



46

47

48

49

50

[IpakTuyeckas pabora mo
TeMe "Bbrunciienne IIMHBI
KpaTyauuiero myTH MEexXy
BepIIMHaMuU rpada
(anroput™m [lerikcTphn)"
Anropurm ®noiiga—
Yopmamia

3agauu, pelmaemsle ¢
MIOMOILBIO JMHAMUYECKOTO
[IPOrpaMMHUPOBAHMUSL:
BBIUHCJICHUE PEKYPCUBHBIX
byHKIUH

[IpakTryeckas pabora no
TeMe "Boruncienue
PEKYpPCUBHBIX (QYHKIUH C
MTOMOUIBIO0 JUHAMUYECKOTO
MporpaMMUpoBaHus”

3aiauu, pemaeMble ¢
MOMOIIbIO TUHAMHYECKOTO
MPOTPaMMHUPOBAHUS:
HOJICUET KOJIMYECTBA
BapUaHTOB



51

52

53

54

55

56

57

[IpakTuyeckas pabora mo
teme "lloncuéT KonuuecTa
BapUAHTOB C TIOMOIIIBIO
JMHAMHYECKOTO
porpaMmmMupoBanus"

3aiauu, pelaeMble ¢
IIOMOIIIBKO TMHAMHUYECKOT'O
MIPOrPaMMHUPOBAHHUS: 33191
ONITUMH3AINU

[Tonsitue 0 mapagurMax
nporpammupoBanusi. O630p
SI3BIKOB IIPOrPaMMUPOBAHUS

ITonsaTtue 00 00OBEKTHO-
OpPUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUU

OOBEKTHI M KJIACCHI.
CBoiicTBa 1 METOBI
00BEKTOB

OOBeKTHO-
OPHUEHTUPOBAHHBIN aHAIN3

[IpakTuueckas pabora no
teme "HMcnonb3oBaHne
TOTOBBIX KJIACCOB B
nporpamme”



58

59

60

61

62

63

64

Pa3paborka nmporpamMm Ha
OCHOBE O0BEKTHO-
OPHEHTHPOBAHHOT'O MOAX0/1a

[IpakTuueckas pabora
"PazpaboTka nmpocToii
IIPOrPaMMBI €
KCIIO0JIb30BAaHUEM KJ1acCOB"

Nuxancynsauus.
[IpakTuyeckas pabora no
teMe "Pa3pabotka knacca,
HCIOJIb3YIOLIETO
WHKaNCyJsuo"

Hacnenosanue.
[Tonumopduszm

[TpakTryeckas paborta no
Teme "Pa3paboTka uepapxuu
KJ1accoB"

Cpenbl ObICTpOH pa3pabOTKU
nporpamm. IIpoekTupoBanue
uHTepdeiica noap3oBaTens

[IpoexTupoBanue
uHTepdeiica moab3oBaTens

0.5



65

66

67

68

69

70

71

Hcnosb30BaHne roTOBBIX
YIPaBISIEMBIX JIEMEHTOB
JUTSL IOCTPOCHMS UHTepdeiica

[TpakTrueckas padoTa o
teme "Pa3paborka
IPOTPaMMBI ¢ TpapUIECKUM
uHTepdeiicom”

N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

Dranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIro
MOJIETTUPOBaHUs

Juckperusanus npu
MaTeMaTH4eCcKOM
MOJIETTUPOBAHUU
HENPEPBIBHBIX NIPOLIECCOB.
MonenpoBaHue 1BUKEHUS

[IpakTuueckas pabora no
teme "MonenupoBanue
NBIOKeHUA"



72

73

74

75

76

77

MopaenupoBanue
OHOJIOTHUYECKUX CHCTEM.
[IpakTrueckas paboTa 1o
Teme "MonenupoBaHue
OMOJIOrHYECKUX cucTeM"

MareMaTudeckre MOJICIIH B
SKOHOMHUKE.
BreraucnureapHbIe
SKCIEPUMEHTBI C MOJIETISIMHU

BeposiTHOCTHBIE MOZIEIIH.
[IpakTuueckas pabora mo
TeMe "Umuranimonsoe
MOJEJIIMPOBAHUE C TOMOILIBIO
Meroaa Mounre-Kapno"

KommnsrorepHoe
MOJEJIIMPOBAHUE CUCTEM
YIPABICHUS

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

TabGnuuHble (pensuuoHHbIE)
0a3bl TaHHBIX

0.5

0.5



78

79

80

81

82

83

ITouck, coprupoBka u
¢buIbTpanus JaHHBIX.
3anpocsl Ha BBIOOPKY
JAHHBIX. 3aIpPOCHI €
napaMeTpamH.
Beruucinsemsle noss B
3arpocax

[IpakTnueckas pabora no
Teme "Pabora ¢ rotoBoit
0a30i1 maHHBIX"

MuoroTtabiau4Hbie 0a3bl
NAHHBIX. THIILI CBS3E
MEXy TaOIrIamMu.
Bremmmmnii xmrou.
IlemocTHOCTH 6a3b1 JAHHBIX

[IpakTuueckas padbora no
teme "Pa3paboTka
MHOTOTAa0TMYHON Oa3bl
TaHHbBIX"

3anpocsl K
MHOTOTAa0JIMYHBIM Oa3aM
JTAHHBIX

[IpakTuueckas pabota mo
TeMe "3anpocsl K
MHOT'OTa0IN4YHOI 0a3e
NaHHBIX"



84

85

86

87

88

89

90

91
92

S3bIK ynpaBieHUs TaHHBIMU

SQL

[IpakTrueckas paboTa 1o
Teme "YrpaBieHUe TaHHBIMU
C IMOMOIIIBIO s3bIka SQL"

Hepensiimonnsie 6a3pl
JAHHBIX. DKCIIEPTHBIC
CHCTEMBI

WuTepHeT-npunoxeHus

[TonsiTHe 0 cepBepHON U
KJIMEHTCKOM 4acTsX caiTa.
TexHosOrNsA «KIMEHT —
cepBep», €€ TIOCTOMHCTBA U
HEJOCTATKU

OcHoBoI a361ka HTML
[IpakTuueckas pabota mo
Teme "Co3gaHue TEKCTOBOM
BeO-CTpaHUIIBI"

OcHoBbI a361ka HTML
OcuoBsbl a36ika HTML



93

94

95

96

97

98

99

100

[IpakTuyeckas pabora mo
teme "Co3manue BeO-
CTpPaHUIIbI, BKIIFOYAOIIECH
MYJIbTUMEANHHBIC O0BEKTHI
(pUCYHKH, 3ByKOBBIC
JaHHBIC, BU1E0)"

OCHOBBI KaCKaJIHBIX TAOJIHII
ctuneit (CSS)

[IpakTnueckas pabora no
teMe "OdopmiieHue
CTPAHMIIBI C TTOMOIIBIO
KAaCKaIHBIX Ta0muI| cTriiein"

Cuenapuu Ha sI3bIKE
JavaScript

CI_IeHapI/II/I Ha SA3bIKC
JavaScript

®opmbl Ha BeO-CTpaHHULIE

[IpakTuueckas pabota mo
TeMe "OOpaboTKa JaHHBIX

(I)OpM"
Pasmenienue Be0-caiToB.

VYcnyra xoctuHra. 3arpyska
(haiisoB Ha calT



101

102

103

104

105

Kanpuposanue.

HcnpaBnenue nepcreKTUBBI.

I'ucrorpamma. Koppekius
YpOBHEH, KOPPEKIUs I[BETA.
Ob6eciBeunBaHue IIBETHBIX
n300pakeHUI

BBox nzobpaxenuii ¢

HCIIOJIb30BAHHUEM PA3JIMIHBIX

U(POBBIX YCTPOMCTB.
[IpakTuueckas pabora mo

teme "OOpaboTka mUppPOBBIX

dororpadmii”

Peryms. Paborta c
obnactsimu. OUIBTPHI.
[TpakTryeckas pabora no
Teme "PeTyb U poBbIX
¢dororpaduii”

MHorocnoiHsIe
n300paxeHus. TekcToBbIe
ciion. Macka citos. Kanamns!.
CoxpaHeHue BbIJIEJIEHHOU
obOnacTu

[IpakTuueckas pabora no
TeMe "MHOTOCIIOMHEIS
n3o00paxxeHus"

0.5

0.5



106

107

108

109

110

111

112

113

IToaroroBka wirocTpanuin
U1 BEO-CaiTOB.
[Ipaktuyeckas pabora no
Teme "AHUMHpPOBaHHBIE
n3o0paxeHus"

Bekropnas rpaduka.
Bexropusanus pacTpoBbIX
M300paXKeHUIA

[IpakTuueckas pabota mo
teme "BekTopHas rpaduka"

[IpuHIMIIBEI TOCTPOEHUS U
penaKTUPOBaHUSA
TPEXMEPHBIX MOJEIEN

[IpakTuueckas pabota mo
teMe "Co31aHne IpoCThIX
TpEXMEPHBIX Moienei"”

CeToYHBIE MOJIENH.
Marepuainst

[IpakTuueckas pabota mo
TeMe "CeTounble MoaeIn"

MoaenupoBanue
HCTOYHUKOB OCBEIICHUS.
Kamepsl

0.5



[IpakTruyeckas pabora mo

114 teme "Pennepunr"”

115 AITUTHBHBIC TEXHOJIOTHA
(3D-mipuHTEPHI)
[TonsiTre o BUpTyalibHOI

116 PEaTbHOCTH | JIONIOJTHCHHON
pEeaIbHOCTH

117 PesepBHOE Bpemst

118 PezepBHOE Bpemst

119 PesepBHoe Bpems

120 PesepBHOoe Bpems

121 PeszepBHoe Bpemst

122 PeszepBHoe Bpemst

123 PeszepBHoe Bpemst

124 PesepBHOoe Bpems

125 PeszepBHoe Bpemst

126 PesepBHOoe Bpems

127 PesepBHoe Bpems

128 PesepBHOE Bpems

129 PeszepBHoe Bpemst

130 PesepBHOE Bpems

R e T T T o T S S o S N S SN S S



131
132
133
134
135
136

OBILIEE KOJIMYECTBO YACOB

PesepBHOe Bpemst
Pe3epBHOE Bpems
PesepBHOe Bpemst
Pe3epBHOE Bpems
PesepBHOe Bpemst

Hrorosas KOHTPOJIbHAasA

I10 ITPOIT'PAMME

N e e

136

36.5






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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