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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno wuHpopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0O0pa3oBaTENbHOW MPOrpaMMbl CPEIHETO
oOmero oOpazoBanus, npeacrasieHHbix B @I'OC COO, a taxxke denepanbHOU
paboueil mporpamMMbl BOCIIUTAHUS.

[Iporpamma no wuHOpmMaTUKe AAET MpPEACTABICHHE O LENsIX, OO0IIe
CTpaTerud OOy4YeHHs, BOCIUTAHUS M PA3BUTUS OOYYaAIOLIMXCS CpPEACTBAMU
yuebHoro npeameta «MHpopmaTuka» Ha yriiyOJI€HHOM YpOBHE, yCTaHABIUBACT
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHpPOBaHUE MO pa3fesiaM U TeMaM Kypca, ONpeAesseT pacrnpeeieHue
€ro mo kiaccam (rojgaMm M3y4yeHus), 1a€T MPUMEPHOE paclpeiesieHue yueOHbIX
4acoB MO TEMAaTHYECKMM paszfeiaM Kypca U PEeKOMEHAYeMyIo (IIPUMEPHYIO)
NOCNIEIOBATEIBHOCTh ~ MX  HM3Y4YeHUS C  Y4ETOM  MEXNOPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4e€OHOrO MpOIEcca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o uHOpMaTHKE OMNpeAeNsieT KOJIMYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTHKKA Y4eOHOro Marepuana JUisi KaXIOoro rojia
U3y4YEeHHs, B TOM 4YHUCJIE ISl COJAEPXKATEIbHOTO HAMOJHEHUs pPA3HOTO BHIA
KOHTpPOJs (MIPOMEXKYTOUYHOM aTTecTallid OOy4YaloIIMUXCS, BCEPOCCUUCKUX
IIPOBEPOUYHBIX PabOT, rOCYAapCTBEHHON UTOrOBOM arrectaruu). [Iporpamma o
UHPOPMATUKE SBISETCS OCHOBOM [IJII COCTaBIICHHS aBTOPCKUX Y4YEOHBIX
IpOrpaMM M Y4€OHUKOB, TOYPOYHOTO IMJIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cperHeM o011eM 00pa30BaHUN OTPAKALT:

CYITHOCTh HMHGOPMATUKK KaK HAYYHOM JUCHUIUIUHBI, H3ydaromen
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOKHOCTHU aBTOMaTHU3aINH
MH(GOPMAIIMOHHBIX MTPOLIECCOB B PAa3JIMYHBIX CUCTEMAX;

OCHOBHBIE O0JacTH TNpPUMEHEHHs WH(OPMATUKH, TPEXKAE BCEro
MH(POPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUAIBHYIO ChEpY;

MEXJIUCIUIUIMHAPHBIA  XapakTep HHPOPMATUKH U HUHGOPMAIMOHHON
JEeSATENBHOCTH.

Kypc nndopmatuku 1751 ypoBHsI CpeHEro 00I11ero 00pa3oBaHus SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEPHIBHOM MOJATOTOBKM OOYYaromUXCS B 00JIacTu
uHPOpPMATUKK U MHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHUH,
OnupaeTcs Ha CoJep’kaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHHs W  ONBIT IOCTOSSHHOTO  MPUMEHEHHs  HMH(POPMALMOHHO-



KOMMYHUKAlIMOHHBIX  TEXHOJIOTUM, JAa€T TEOPETUYECKOE  OCMBICICHHUE,
MHTEPIPETALNIO U 0000IEHNE ATOTO OIbITA.

PesynpraTel  yrayOn€HHOTO YpOBHS W3ydeHHS YYeOHOTO TpeaMera
«MHpopMaTKay OPUCHTHUPOBAHBI HA IMOJYYCHHE KOMIIETEHTHOCTEH s
nocieaywmeil npodeccuoHanbHON AESATEIPHOCTH KaK B paMKaxX JaHHOU
MPEAMETHON 00JIaCTH, TaK M B CMEXKHBIX C HEeW oOmactax. OHU BKITIOYAIOT B
ceOst:

OBJIaJICHNE KIIFOYCBBIMH TIOHSITHSIMHU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeIMeTHas 00JIacTh, PacClOo3HABAaHWE COOTBETCTBYIOIIMX UM
NPU3HAKOB U B3aWMOCBS3CH, CIIOCOOHOCTh JEMOHCTPHUPOBATH pa3INYHBIC
MOJIXOJbI K W3YYCHHUIO SIBIICHWW, XapaKTEPHBIX JJIsI WU3y4aeMOW IMPEIMETHOM
obnacTu;

YMECHHE peIIaTh THUIIOBbIC TPAKTUYCCKUEC M TEOPETHYCCKHE 3ajavH,
XapaKTepHbIC JUIS HWCIIONB30BAaHUS METOJOB W WHCTPYMEHTApUs JaHHOU
peAMETHOM 00J1aCTH;

HaJIMYME MPEACTABIICHUNA O JaHHOW MPEIMETHOW 00JIACTH KaK IEeJTOCTHOMH
TEOpUU (COBOKYITHOCTH TCOPHI), OCHOBHBIX CBS3SIX CO CMEKHBIMU 00JIACTSIMH
3HAHUM.

B  pamkax  yruyGnéHHOro - ypoBHA — M3y4YeHUA — MHGOPMATHUKHU
oOecrieynBaeTcs 1eJIeHaIIpaBIeHHAsI [IOATOTOBKA oOydJaromuxcs K
IPOJIOJDKEHUI0  O0pa3oBaHUsl B OpraHuzamusax  Mpo¢eCcCHOHATBLHOTO
oOpa3oBaHUs 10  CHCHHAIBHOCTSIM, HEMOCPEJACTBEHHO  CBS3aHHBIM  C
MUQPOBBIMA ~ TEXHOJOTHUSAMHM, TaKMM KaK IIporpaMMHas  HHXXEHEpHs,
nH(OpMaIMOHHAsT 0€301acHOCTh, WH(POPMAIIMOHHBIE CHCTEMBbl M TEXHOJIOTHH,
MOOWJIbHBIE CHCTEMBI M CETH, OOJIBIIMNE JaHHBIE M MAIIMHHOE O0Oy4YeHHue,
IIPOMBIIIIJICHHBI MHTEPHET Bellel, MCKYCCTBEHHBIM WHTEIUICKT, TEXHOJIOTHH
OCCIIPOBOJIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJIOTHH, CHCTEMBI
pacrpeneéHHOTO peecTpa, TEXHOJIOTHH BHUPTYaIbHOH H  JOTOJHEHHOM

pEATBHOCTEM.
OcHoBHas 1enb u3y4deHHss ydeOHoro mnpeamera «HHpopMaThka» Ha
yrayOn€HHOM YpOBHE cpeaHero oomero oOpa3oBanus — oOecredeHue

JTadbHEHIIIEr0 Pa3BUTHS HHPOPMAIMOHHBIX KOMIIETCHIIMH O0ydJaromerocs, ero
TOTOBHOCTH K JKH3HH B YCIOBHSIX pa3BUBAIOMIETOCS HWHGOPMAIMOHHOTO
oOIrecTBa M BO3pacTamIIeii KOHKYPESHIIMKM Ha PBIHKE Tpynaa. B cBs3u ¢ 3TUM
n3ydenne nHpopmaTuku B 10—11 kmaccax JODKHO 00€CTICUUT:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO HA TOHUMAHHUH POJIH
WHPOPMATUKHA, HWHPOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUM B
COBpPEMEHHOM OOIIECTRBE;



c(hOpPMUPOBAHHOCTb  OCHOB  JIOTUYECKOTO M  aJITOPUTMUYECKOTO
MBIIUICHUS;

c(hOpMUPOBAHHOCTh yYMEHUU pa3iauvaTh (akThl U OLECHKH, CPABHUBATH
OIICHOYHBIEC BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSMH OILICHUBAHMUS U CBS3b
KpUTEPUEB C  OINPENEIIEHHOM CUCTEMOM  ILEHHOCTEH, MpPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMAILIHIO;

c(hOpMUPOBAHHOCTh TPEACTABICHUA O BIMSHUU HWHOOPMAIIMOHHBIX
TEXHOJIOTUH Ha >KMU3Hb YeJOBeKa B OOIIECTBE, MOHMMAaHWE COILUAIBHOIO,
SKOHOMHUYECKOTO, MOJUTHUUYECKOT0, KYIbTYPHOI0, FOPUINYECKOTO, IIPUPOTHOTO,
APrOHOMUYECKOTO,  MEAUIMHCKOTO W  ()U3UOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHSATAE TPABOBBIX W  JTUYECKUX  AaCMEKTOB  HHGOPMAIMOHHBIX
TE€XHOJIOTHH, OCO3HAHNWE OTBETCTBEHHOCTHU JIIOAECH, BOBJICUEHHBIX B CO3/1aHUE U
UCITIOJIb30BaHUE MH()OPMAIIMOHHBIX CUCTEM, pACIIPOCTpaHEHNE HHPOpMAITIH;

CO3/IaHHUE€ YCJIOBHH JIJI1 pa3BUTHS HABBIKOB y4€OHOMU, TPOCKTHOM, HAYYHO-
UCCJIEIOBATEILCKOM U TBOPUYECKOM JIEITEIIbHOCTH, MOTUBAIIMN O0y4YaIOMIUXCs K
CaMOPa3BUTHIO.

B conmepxanum yueOHoro mpeamera «MHbopMaTuKa» BBIASISIOTCS
YEThIpE TEMATUYECKUX pa3Jiena.

Paznen «ludpoBasi rpaMOTHOCTBY» IMOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M APYIHMX DJIEMEHTOB IM(GPOBOIO OKPYXKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, WCIIOJIb30BAaHUIO CPEACTB OIEPALMOHHON CHUCTEMBI,
pabore B cetu IHTepHeT ©  UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB,
uH(OPMAIIMOHHON 0€30TaCHOCTH.

Paznen «Teopernueckne OCHOBBI HH(POPMATHKH» BKIIOYaET B ceOs
NOHSITUUHBIA anmapat WHPOPMATHKH, BOIMPOCHl KOIUPOBAHUS HH(POPMAIINH,
M3MepeHuss MHOOPMAIIMOHHOTO 00BhEMA JaHHBIX, OCHOBBI alreOphl JOTUKH H
KOMITBIOTEPHOT'O MOJIEIUPOBAHUS.

Pazgen «AJdropurMbl U MPOrpaMMHPOBAHNE) HAIPABICH Ha Pa3BUTHUE
AITOPUTMUYECKOTO MBINUICHUS, pa3pabOTKy alrOpuTMOB U OILEHKY WX
CIIOXKHOCTH, (OPMHPOBAHHE HABBHIKOB pEATHM3allMd TPOrpaMM Ha S3BIKAX
MIPOrpaMMHUPOBAHUS BICOKOTO YPOBHS.

Paznen «HMudopmanuoHHbIE TEXHOJOTMM» TMOCBAIIEH BOIpPOCaM
MPUMEHEHUS] MHMOPMAIIMOHHBIX TEXHOJIOTUW, PEaTU30BAHHBIX B MPHUKIATHBIX
MpPOrpaMMHBIX MPOAYKTAX W HHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJayax
aHaJu3a JaHHbBIX, HUCIOJb30BAHUIO 0a3 JAHHBIX M 3JEKTPOHHBIX TaOIUI AJIs
pelieHns MPUKIAIHbIX 33/1a4.



B npuBenénnom nanee coaep:kanuu yueOHoro npeamera «MHpopMaTruka
KYpPCUBOM BBIJICJIICHBl JIOMOJHUTEIbHBIE TEMbl, KOTOpPbIE HE BXOAST B
00s13aTeNIbHYI0 TporpaMMy OOYYE€HUS, HO MOTYT OBITh MPEIOKEHbl s
W3YYEHUS OTJEIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIUMCH.

VYriyOnéHHblii ypoBeHb H3y4yeHUs HWHGOPMATHUKUA PEKOMEHAYETCS s
TEXHOJOTUYECKOTO  MpPOQuUIsl, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO U
nHpOpMalMOHHYIO cepbl NESITENHHOCTH. YTIIYONEHHBIH YPOBEHb H3Y4YCHUS
UH(GOPMATUKN 00ECreunBaeT: MOATrOTOBKY OOYyYaroIIMXCs, OPUEHTHPOBAHHBIX
Ha CMEUHUATBHOCTH B 00JacTH MH(OPMAIMOHHBIX TEXHOJOTUNA M WHKEHEPHbBIE
CHEIUANTbHOCTH, YYacTHE B MPOEKTHOM M HUCCIIENOBATEIbCKON JeATEIbHOCTH,
CBSA3aHHOW C COBPEMEHHBIMHM HAMpaBJICHUSIMH OTpacid HH(OOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUH, MOJATOTOBKY K y4YacTUIO B OJUMIIHAAaX U
caade EquHoro rocyiapcTBEHHOr0 3K3aMeHa 1o UH(popMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHUSI TEM B Ipejesiax OJHOro roja o0ydeHus
MOET OBITh M3MEHEHa MO0 YCMOTPEHHMIO YYUTENsl MpU TMOJATOTOBKE paboueit
IPOrpaMMbl U TIOYPOUYHOTO TUTAHUPOBAHMUS.

OO61iee 4KClIO YacOB, PEKOMEHIOBAHHBIX ISl U3y4eHUs MHOOPMATHKU —
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 gacoB
(4 yaca B HeJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TeXHUKM OE30MACHOCTM U THUTUEHBI NpU padboTe C
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IUPPOBOTO OKPYKEHHUS.

[Ipunuunel  pabOThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxutexktypa ¢on Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMEBI
npoueccopoM. OnepaTtuBHasi, MOCTOSHHASL U JOJTOBpEeMEHHas naMatb. OOMeH
JAHHBIMU C TOMOIIBI0 IKUH. KOHTposuiepsl BHEIMIHUX YCTPOMCTB. IIpsimoii
JOCTYT K HaMsITH.

OCHOBHBIE  TEHACHLUMH  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYUCIICHUSI. MHoronpoueccopHsie CUCTEMBI.
CyniepkommbioTepbl. PacipenennéHHble BBIYUCIUTEIBHBIE CUCTEMBI B 00paboTKa
OOoNbIIMX JaHHBIX. MoOunbHbIE UHU(POBBIE YCTPONUCTBA W HMX pOIb B
KOMMYHUKALUSIX. BcTrpoennbie KOMITBIOTEPHI. MHUKPOKOHTPOJIIEPHI.
Pob6oTusnpoBaHHbIE IPOU3BOJICTBA.

[IporpammHuoe obecriedeHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM.
Buner mnporpammHoro oOecreueHuss M uX HazHadyeHue. (OcoOeHHOCTH
nporpaMMHOro  obecrieueHuss  MOOWIBHBIX  ycTpoucTB. [lapamnenbHoe
nporpammupoBanue. CucreMHoe mporpaMMmHoe oOecriedueHue. OnepanroHHbIE
CUCTEMBI. YTWIHUTHL. [paiiBepbl ycTpOoMCTB. MHCTALUISIINUSA W JEHMHCTAIUISALAS
IIPOTrPaMMHOT0 00ECIICUCHHS.

daiinoBeie cUCTeMBI. [IpUHIIUIIBI pa3MelieHuss 1 UMEeHOBaHUs (aiiioB B
noyiroBpeMeHHou namsatu. 111aGmoHs! i1 onucanust Tpynn (haiios.

[Iporpammuoe obecrieueHue. JInneHsupoBanue MPOrpaMMHOTO
obecieueHuss u 1U@pPoBBEIX pecypcoB. IlpompuerapHoe u  cBoOOAHOE
MIPOrPAMMHOE o0OecrieueHue. Kommepueckoe 151 HEKOMMEPUYECKOE

UCIIOJIb30BAaHUE TMPOTPAMMHOTO oOecredeHuss W [U(POBBIX  PECYpCOB.
OTBETCTBEHHOCTh,  YCTaHaBJIMBaeMasi  3aKOHOAATENbCTBOM  Poccuiickoi
denepanuu 3a HEMPABOMEPHOE MCIIOIb30BaHUE MTPOTPAMMHOTO 00ECIIEUEHHUS U
IU(PPOBBIX PECYPCOB.

[IpyHUMNIBI TOCTPOEHUS W amNMapaTHbIE KOMIIOHEHTbl KOMIBIOTEPHBIX
cereil. CereBble npoTokoibl. Cerb UHTEepHeT. Anpecanus B cetu WHTepHeT.
ITpoTokounsl creka TCP/IP. Cuctema qoOMEHHBIX HMEH.

Paznenenune [P-cetn Ha moacet ¢ moMouipl0 Macok noxacerer. CereBoe
agmMuHuctpupoBanue. [loaydeHwe  JaHHBIX O  CETEBBIX  HACTPOMKaxX



koMmmnbioTepa. [lpoBepka Hamuuusg cCBA3U C  y3ioM cetd. OmnpeneneHue
MapuIpyTa JBHKCHHS MTaKETOB.

Bunget nedarensHoctu B cetu  HutepHer. CepBucbl HMHTepHeTa.
['eonndopmanmonnbie CcHUCTEMBI. ['€OJOKAlIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEMEHU (Hampumep, JIOKaluus MOOWIBHBIX TeJlePOHOB, ONIpEeleICHUE
3arpy’>KEHHOCTH  aBTOMAarucrpaieil), HHTEPHET-TOProBisi, OpPOHHPOBAHHE
OWJIETOB U TOCTUHMUIL.

INocynapcTBeHHBIC JEKTPOHHBIE CEPBUCH U yciyru. ColluanbHbIe CeTH —
OpraHu3aIvs KOJUIEKTUBHOTO B3aMMOJCHCTBUS U oOMeHa naHHbIMHU. CeTeBoi
ATUKET: TpaBujia MOBeACHUS B KuOeprpocTpaHcTBe. [Ipobiema moaIMHHOCTH
nostydeHHOU nHpopMainmu. OTKPBITbIE 00pa30BaTEeILHBIE PECYPCHI.

TexHOreHHbIE U DKOHOMUUYECKHUE YTpO3bl, CBA3aHHBIE C MCIOJIb30BAHHEM
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruil.  OO0mme  mpoOseMsl
3ammuThl HHQopManmu u uHGopMarmoHHoN Oe3omacHocTu. CpencTBa 3alTUThI
uH(OpMaIMK B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATH3UPOBAHHBIX
uH(OpMalMOHHBIX cHucTemMax. [IpaBoBoe obOecreueHne WHGOPMAIIMOHHON
0€30IaCHOCTH.

[IpenoTBpaiieHue  HECAHKIMOHUPOBAHHOTO  JOCTyNla K  JIMYHOWU
KOH(QUIEHIIMATbHOW  HMH(OpMaIuu,  XpaHsAUledcs  Ha  TEPCOHAIBHOM
KOMITbIOTEpPE, MOOWJBHBIX  yCTpOWMCTBaxXx. BpemoHocHOoe  mporpaMMHOE
obecriedueHUE H CMOCOOBI OOpPHOBI C HHUM. AHTHUBHUPYCHBIC IPOTPAMMBI.
Opranuzanust JUYHOTO apxuBa HHpopManuu. Pe3epBHOE KOMMpPOBaHUE.
[TaposibHas 3amura apxuBa.

MudpoBanne nanupix. CHUMMETpUYHBIE U HECUMMETPHUYHBIC MIUDPHI.
Mudpsr mpoctoit 3amensl. [ludp ILleszapsa. [ludp Buwkenepa. Anroputm
mmdpoBanust RSA.

TeopeTnueckune 0CHOBbI HHPOPMATHKHI

Nudopmarnusi, nanasie W 3HaHus. MHQopManuoHHBIE TMPOIECCH B
MPUPOJIE, TEXHUKE U OOLIECTBE.

HemnpeprbiBHBIE W TUCKpPETHBIE BETUYHHBI M CHUTHaJbl. HeoO0XoauMocTh
TUCKpETU3alud MHQPOPMAIUU, MPETHAZHAYECHHOW IS XpaHEHUs, Mepefadyu u
00paboTKH B MU(PPOBHIX CHCTEMAX.

JIBonyHoe KoauWpoBaHHE. PaBHOMEpHbIE UM HEPAaBHOMEPHBIE KOJIBI.
JlekoaupoBaHue COOOIIEHUM, 3alTMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHne OJHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepesa. EquauIer namMepenust konndecta nHpopManmu. AndaBUTHBIN MOAXO0
K OLICHKE KOJIMYECTBAa UH(POPMAIUH.



Cuctembl cuucnenus. Pa3BépHyTas 3amuch MENbIX U APOOHBIX YHUCET B
MO3UIMOHHON cHucTeMe cuuciieHus. CBOMCTBA MO3UIMOHHOW 3allMCU YHCIA:
KOJMYECTBO MUp B 3alUCH, MNpPU3HAK JIETUMOCTH YHC]Ia HAa OCHOBaHUE
CHUCTEMBbI CUUCIIEHUS. AJIITOPUTM MEPEBOJA LIEJIOro yncia u3 P-u4HO#l cuctemsl
CUMCIICHUS B JECATUYHYIO. AJITOPUTM MepeBoja KoHeyHol P-munHol apobu B
JNECIATUUHYIO. AJITOPUTM MEPEBOAA LEIOr0 4YHcia M3 JECATUYHOM CHUCTEMBI
curcienus B P-uunytro. IlepeBon kKoHe4yHOU AecsATUYHON Apodu B P-nunyro.
JIBouuHasi, BOCbMEpPUYHAS W LIECTHAAUATEPUYHAS] CUCTEMbI CUUCIICHUS], CBSI3b
MEXIy HUMH. Apudmernyeckue ornepanuu B TO3UIIMOHHBIX CHCTEMax
cuucieHusi. TpouyHas ypaBHOBEUIEHHas CHUCTeMa CuUuClieHusA. J[BomyHoO-
JNECSITUYHASA CUCTEMA CUUCIICHHUS.

Konuposanue tekctoB. KomupoBka ASCII. OmgHoOailiTHBIE KOIUPOBKH.
Crangapr UNICODE. Konuposka UTF-8. Omnpenenenrie MHOOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KonupoBanue wu3o0pakenuit. OneHka HMHPOPMAIMOHHOTO 00BEMA
rpaduyecKuX JAaHHBIX MPU 33JIaHHBIX pPa3pelieHud W TIYyOMHE KOAUPOBAHUS
nsera. l[BeToBeie monmenu. BekrtopHoe koaupoBanue. dopmartel rpaduueckux
daiinos. Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KomupoBanne 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 3aJaHHBIX YaCTOTE JUCKPETU3ALMNH U PA3PSATHOCTH KOJUPOBAHUS.

Anre6pa noruku. [loHsiTue BbICKa3bIBaHUs. BbICKas3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpHI CyIIEeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omeparuu. Tabauibl UICTUHHOCTH. Jlornueckue BBIpayKCHHS.
Jlornueckue ToxaecTBa. [[oka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jlornueckue oneparyu 1 ornepanuu HaJ MHOKECTBAMH.

3aKoHBI areOpbl JIOTUKU. DKBUBAJIICHTHBIE MPEOOpa30OBaHUs JTOTUYECKUX
BbIpaKCHUU. JIornueckue ypaBHEHUS U CUCTEMBI YPABHEHHU.

Jlornueckne  QyHkmmH.  3aBUCUMOCTh  KOJHMYECTBA  BO3MOKHBIX
jJornyeckux QYHKIMA OT KOJIMYECTBa apryMeHToB. [lomHBIE CHCTEMBI
JOTUYECKUX () YHKITUMA.

Kanonnueckue ¢opmbl  jormdeckux  BoIpakeHuil.  CoBepIlleHHBIC
TU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC HOpPMalbHBIE (DOPMBI, aITOPUTMBI HX
MOCTPOEHHUSI IO Ta0JINIIE UICTUHHOCTH.

Jlornueckue 31eMEHTBl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psiaabiid cymMmmarop. [locTpoeHue cxem Ha JIOTUYECKUX 3JIEMEHTaxX 10
3aIaHHOMY JIOTMYECKOMY BBIPAXKEHHUIO. 3aMUCh JIOTMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.



[IpencraBneHue UENbIX YUCEN B MaMsATH KOMIbOTEpa. OTpaHUYEHHOCTh
Jana3oHa 4YWCEN MPHU OrPaHUYECHUM KOJM4YecTBAa pas3psanoB. [lepenonneHue
pa3psHONW CceTKU. be33HakoBble U 3HAKOBbIC JIaHHBIC. 3HAKOBBINA OWT.
JIBOMYHBIN TOTIOJHUTEIBHBIN KOJI OTPUIATEIBHBIX YACE.

[loOutoBbie noruyeckue omnepauuu. Jlornueckuii, apudmeTnueckuii M
nukndeckuid  caBurd. lludpoBanue ¢ mNoOMOIIBIO MOOUTOBON oOmepauu
«uckirovaroniee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YKMCEN B MaMATH KOMIbIOTEPA. 3HaYaIas
4yacTb W TMOPANOK uwucia. Jluama3oH 3HAYEHUN BEIIECTBEHHBIX YMCEIN.
[IpoOneMbl XpaHEHUs BEIIECTBEHHBIX YKCEN, CBSI3aHHBIE C OrpaHUYEHUEM
KOJIMYECTBA Pa3psiAoB. BbINOIHEHUE omepanuii ¢ BEUIECTBEHHBIMU UYMCIIAMU,
HAKOILJIEHUE OITUOOK MPU BHIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHUE

OrnpenienieHrue BO3MOXKHBIX PE3YyJbTaTOB paOOThl MPOCTEUIIIUX aJITOPUTMOB
YIPaBJICHUSI UCIOJHUTEIAMU U BBIYUCIUTENIBHBIX alropuTMoB. OmnpeaeneHue
UCXOJIHBIX JAHHBIX, TPU KOTOPBIX QJITOPUTM MOXET JaTb TpeOyeMblid
pe3ynbTar.

Otamnbl peleHus 3aad Ha KommbroTrepe. MIHCTpyMeHTalbHbBIE CpECTBA:
TPAHCIATOP, OTIAMAYUK, MNPOGUIMPOBIIMK. KoOMOWIAIMS W UHTEpHpeTanus
nporpaMM. BupTyanbHble MallIUHBIL.

WNurterpupoBannas cpefa pa3paboTkd. Meroabl OTIAIKH MPOTPaAMM.
Hcnonb3oBanue TpaccupoBOUHbIX TaOnui. OTtinamounbiii BeiBoA. [lomaroBoe
BBITIOJIHEHHUE TTporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUCHUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKuE. BeTBieHusl.
Cnoxunble ycioBus. Iluknsl ¢ ycinoBuem. Iukibl MO  MEPEMEHHOM.
B3anmo3zameHseMOCTh  pa3iW4YHBIX BHJAOB UUKJIOB. VHBapuaHT 1uKIA.
CocraBiieHHE 1MKJIA C UCIOJIb30BAaHUEM 3apaHee OMpEeeEHHOrO0 MHBAapUaHTa
LHKJIA.

JlokymMeHTHpOBaHue  mporpamm.  lMcrmonp3oBaHME ~— KOMMEHTapHEB.
[ToaroToBka onucanusi MporpaMMbl U UHCTPYKIUMU JJIS IOJIb30BATEIIS.

Anroput™Mbl  00pabOOTKM  HATypajbHBIX  YHCEJ,  3alHCaHHBIX B
MO3UIIMOHHBIX CHUCTEMaX CUHCIICHHUS: pa3OMeHue 3alrcy Ynciia Ha OTACIbHBIC
mudpel, HAXO0XKJACHHE CYMMBI © Tpou3BeAcHUs 1P, HAXOKICHHUE
MaKCUMaJIbHON (MUHUMAIBHOW) U(PHI.

Haxoxnaenne Bcex MNPOCTBIX 4YWCE B 3aJaHHOM  JIMAla30HE.
[IpencraBnenue uyucia B BUAE HaOoOpa MPOCTHIX COMHOXKHUTEIEH. AJNTOPUTM
OBICTPOTO BO3BEJICHUS B CTEIICHb.



O6paboTka naHHBIX, XpaHAMUXCcs B ¢ainax. TeKCTOBble U JBOUYHBIC
¢aiinbl. DaitnoBele nepeMeHHble ((ainoBble ykazatenu). Urenue u3 Qaitna.
3anucek B (aiin.

Pa3buenue 3amaun Ha mnoazagaun. lloamporpammsel (mporeAypbl U
¢ynkuun). Pexypcus. PexypcuBHble 00bekThl ((pakrtansl). PekypcuBHbIe
nporeaypsl U GyHkiuu. Mcnons3oBaHue creka Jjisi OpraHu3aiii PeKypCUBHBIX
BBI30BOB.

Ucnonw3oBanue craHmapTHOM OWOIMOTEKH S3bIKa IPOrpaMMHUPOBAHMUS.
[Toakmtouenne OMOMMOTEK MOANPOTPaMM  CTOPOHHUX  MPOU3BOJAUTEIICH.
MoaynbHBIA IPUHIMI TOCTPOEHUS MPOTPAMM.

Uucnennsie wMeToabl. TouHOE U NPUOMIKEHHOE PEIICHMS 3aJlauu.
UucneHHble METOABI pEIICHUS ypaBHEHWI: METOoJ Tmepedopa, METo]
MOJIOBUHHOTO  jieieHus. [IpuOmmkEHHOE  BBIYMCICHUE JJIMH ~ KPUBBIX.
Brruncnenue momanei ¢uryp ¢ TOMOIIBI YHUCICHHBIX METOJ0B (METO.
IpSMOYTOJIBHUKOB, MeToj Tpanenuid). Ilouck Makcumyma (MUHUMYMA)
(GbyHKIMM OJTHON TTEPEMEHHOM METO/IOM IMOJIOBUHHOTO JICJICHHUS.

O6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIIUK  s3bIKa
OpOrpaMMHUpPOBaHUS  JJiE  O0OpaOOTKH CHUMBOJIBHBIX CTPOK.  AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSIBICHHI CHMBOJIA B
CTpOKe, pa30MEHUE CTPOKM Ha CJI0OBa MO NPOOENBbHBIM CHMBOJAM, TOUCK
NOJCTPOKH BHYTPH JaHHOW CTPOKH, 3aME€Ha HaWJEHHOM MOJICTPOKU Ha JPYTYIO
cTpoky. ['eHepainus Bcex CJIOB B HEKOTOpPOM alipaBUTE, YIOBIETBOPSIOMIMX
3alanHbIM orpanndeHusM. [IpeoOpazoBaHue uducia B CUMBOJIBHYIO CTPOKY U
obpatHo.

MaccuBbl W TOCJENOBATEIBHOCTH YMcell. Boruucienue 0000IMEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHBa WM YHUCIOBOM MOCIEI0BATEIbHOCTH
(cymMMBbI, TIpOM3BEACHHS, CpPEIHET0 apuMETHUEeCKOro, MHHHMAJIBHOTO U
MaKCUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEMHBIN MOUCK 3aJJaHHOTO 3HAYCHUSI B MACCHBE.

CopTupoBka OJIHOMEpHOro wmaccuBa. I[IpocTble MeTOABl COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTHpOBKa BcTaBKkamu). CoOpTHUPOBKA
ciustHueM. beictpast coptupoBka MaccuBa (anroputm QuickSort). JIBomdHbIi
MIOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIByMepHBIE MacCHBBI (MaTpHUIlbl). ANTOpUTMBI O0OPaOOTKH JTBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JABYMEPHOTO YHUCJIOBOTO MacCHBa IO 3aJIaHHBIM
MpaBUjiaM, MOUCK 3JIEMEHTAa B JIByMEPHOM MAacCHBE, BBIYMCJIECHHUE MaKCUMyMa
(MUHUMYMAa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MacCHUBA, EPECTAHOBKA CTPOK U
CTOJIOLIOB IBYMEPHOI'O MacCHUBA.



NupopmManuoHHbIe TEXHOJIOIHH

TexcroBsliii miponieccop. PenaktupoBanue u popmatupoBanue. I[IpoBepka
opdorpadpun u rpammaruku. CpencTBa MOMCKAa UM aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonp3oBanne crwiei. CTpyKTypHpPOBAHHBIE  TEKCTOBBIE
nokymeHTbl. CHOcku, oruasiieHue. KosekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTBl pELIEH3UPOBaHUS B TEKCTOBBIX Hpoueccopax. OOmauHble
cepBuchl. [lenoBas nepenucka. Pedepat. [IpaBuna nuTupoBaHusi HICTOYHUKOB U
oopmienust oubauorpapuyeckux ccbuiok. OpopMiieHne CucKa JUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TeXHUYECKUE CpeacTBa BBOJIA
TekcTa. Crenuanu3upoOBaHHBIE CPEACTBA PENAKTUPOBAHUS MATEMATUYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJ]a4M aHAJIM3a JTaHHBIX: TPOTHO3UPOBAHUE,
Kkinaccudukaims, Kiactepusalus, aHanu3 oTkiIoHeHuil. [locienoBaTtenbHOCTH
pELIeHUs 3a/1ay aHau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KayecTBa JIaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJEIH, MpeoOpa3oBaHue
JAHHBIX, BU3yaJIM3allisl JaHHbIX, UHTEpPIIPETalns pe3yabTatoB. [IporpaMMHbie
CpelCTBAa W WHTEPHET-CEPBUCHI MJisi OOpaOOTKM M TMPEACTABICHUS JTAHHbBIX.
bonbimme nanueie. Mamvnanoe oOyuenne. HTeIeKTyanbHbIN aHaIU3 TaHHbBIX.

AHanu3 NaHHBIX C MTOMOIIBIO AIEKTPOHHBIX Tabaull. Beluucienne cymmsl,
cpenHero  apudmeTrnyeckoro, HauOoJyblIero (HAaMMEHBIIEro) 3HauYeHUs
nuana3zoHa. Berumcienne koddgduiMeHTa KOppenslud ABYX PSIOB JaHHBIX.
[locTpoenue cronOuaThiX, TUHEHYATHIX U KPYroBeIX auarpamm. [locTpoeHue
rpadukoB  pyakumii.  Tlombop  amuHMM  TpeHAa,  pelIeHWe  3ajad
IPOTHO3UPOBAHUSL.

UucnenHoe pelieHWe YpaBHEHUH C TIOMOIIBIO TMoaOopa mapamerpa.
OntuMu3zanmss Kak MNOMCK HAWIy4ylIero peuleHus B 3aJaHHBIX YCIIOBHSX.
LeneBass ¢ynkums, orpanuueHus. JlokanbHbIE W TIOOAIBHBIT MUHUMYMBI
neneBoi ¢QyHkiuu. PemeHue 3agad oNTUMU3ALMU C TOMOIIBIO 3JIEKTPOHHBIX
TaOJIHII.

11 KIJACC

Teoperunyeckne 0CHOBbI HH(POPMATHKHU

TeopeTndeckue MOAXOABI K OICHKE KOJIMYECTBA HH(POPMAIHMH. 3aKOH
agauTuBHOCTU MH(popManu. @opmyna Xaptiu. Mapopmanus U BEpOSATHOCTD.
®opmyna lllenHoHa.

Anroput™bl cxkatusi aaHHbeiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmel CcxaTus JAHHBIX C MHOTEPSIMHU. Y MEHBIICHUE



riyOuHbl KogupoBaHUs 1BeTa. OcHOBHblE uaen aiaroputmoB cxkatus JPEG,
MP3.

CkopocTh mnepenauv JaHHBIX. 3aBHUCUMOCTb BPEMEHH INEpPeadyd OT
MH()OPMAIIMOHHOTO 00bhEMA TAHHBIX U XapaKTEPUCTUK KaHayla CBA3U. [IpuunHbI
BO3HUKHOBEHHUsl OIIMOOK TpH mepenade nAaHHbIX. Koabl, Mo3BoJsOMINE
OOHapyUBaTh U MCHPABIATH OIMIMOKH, BOSHUKAIOIIKUE MPU Tepeadye JaHHbIX.
Paccrossnue Xommunra. KogupoBanwe ¢ mnoBTopeHueM OutoB. Kogsl
X3MMUHrA.

Cucrembl. KOMIOHEHTBI cUCTEMBI W UX B3aumojeiictBue. CHCTEMHBIM
s dekr. Ynpapienue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBs3b.

Mopenu u monenupoBanue. Llens monenupoBanus. CoOTBETCTBUE MOJETN
MOJIETUpyeMOMYy  OOBEKTYy  WJIM  Mpoleccy, ILeId  MOJIEIUPOBAHUS.
dopmann3zanys NPUKIAJIHBIX 33/1a4.

[IpencraBienue pe3ynbTaTOB MOJCIMPOBAHUS B BHUAE, YIAOOHOM Jif
BOCHpUATHS 4YeloBeKOM. ['paduueckoe mpejcTaBieHHe MaHHBIX (CXEMB,
TaOJIUILIbI, TPAdUKH).

I'pader. OcnoBHble TOHATHA. Bunbl rpadoB. Onucanue rpadoB cC
IIOMOLIBK0 MAaTpHUIl CMEXHOCTH, BECOBBIX MATPHULl, CIIUCKOB CMEXHOCTH.
Pemenue anropuTMHUYecKMX 3ajad, CBA3aHHBIX C aHaiIu3oM rpados
(mocTpoeHne ONTUMAILHOTO IYTH MEXIy BepIIMHaMH Tpada, ompenerneHue
KOJIMYECTBA PA3JIMYHBIX IMyTEd MEXKJIYy BEpLIIMHAMU OPUEHTHUPOBAHHOIO
aIMKJIMYECKOoTo rpada).

Hepesbs. bunapuoe nepeso. JlepeBbs noucka. Criocodsl 06xoaa aepesa.
[IpencraBnenne apudMEeTHUECCKUX BBIpAXEHUM B BHAC JepeBa. [[MCKpeTHBIC
UTPBI JBYX UTPOKOB ¢ ToiHOW mHpopmaruei. [loctpoeHue nepesa nepebdopa
BapUAHTOB, OMHMCAHME CTPATETHU UTPHI B TAOIU4YHOU (opme. BuIMTphIliHbIE U
MIPOUTPBILIHBIE TO3UIMU. BBIMTPBILIHBIE CTPATETUU.

CpenctBa UCKYCCTBEHHOTO MHTENIEKTa. CepBUCH MAIIMHHOTO TIEPEBOAA U
pacno3HaBaHus yCTHOW peud. KorHutuBHBIE cepBHCH. WMnentudukanus u
MOUCK H300pakeHuil, pacmnozHaBaHue suil. CamooOydaromuecs CHUCTEMBI.
HckycCcTBEHHBINM MHTEIUIEKT B KOMITBIOTEPHBIX Urpax. Mcnoib30BaHHEe METOIOB
MCKYCCTBEHHOTO WHTEJUIEKTa B OOydwaromux cucreMax. Fcmoms3oBanue
METOJIOB MCKYCCTBEHHOTO HWHTENJIEKTa B poOoToTexHuke. VHTepHeT Bemieil.
IlepciekTuBBI ~ pa3BUTUA  KOMIOBIOTEPHBIX  HMHTEJUIEKTYAJIbHBIX  CHUCTEM.
Heiiponnsie cetn.

AJITOPUTMBI U IPOTPAMMHPOBAHUE

Qopmanu3anus MOHATUS — anroputMa. Mamuaa  TeropuHra  Kak
YHUBEpPCaJbHas MOJIeIb BerurcieHui. Tesuc Yépua—Trropunra.



OneHka cl10KHOCTH BbluKciaeHUH. BpeMs paboTel 1 00bEM HCIIONIB3yeMOH
naMATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOU CII0)KHOCTU aJITOPUTMOB. AJNTOPUTMBI MOJIMHOMHUAIBHON
cnoxHoctd. Ilepebopubie anroputmbl. [Ipumepsl pa3iIUyYHBIX aAJITOPUTMOB
pELIeHHs OJJHOM 3a7]a4M, KOTOPbIE UMEIOT PA3IMYHYIO CJII0KHOCTb.

[lorck mpocCTHIX YKCeNl B 3aJJaHHOM JUana3oHe C MOMOIIbIO aIropuTMa
«penieTo DpatocheHar.

MHuoropa3zpsaHbie Leble YUCIa, 3a1a4d JUIMHHON apu(QMETHKH.

CnoBapu (accollMaTHUBHBIE MACCHUBBI, OTOOpa)keHus). Xd3II-TaOJHUIIBL.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBAps ISl 33JaHHOTO TEKCTA.

Crexkn. AHaiu3 NpPaBWIBHOCTH CKOOOYHOIO BbIpaKeHHs. Bpruncinenue
apu(pMETHUYECKOr0 BhIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonb3oBanue ouepen Juisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroputmsl Ha rpadax. [locTpoeHrne MHUHMMAJIBHOTO OCTOBHOIO JIe€peBa
B3BEIICHHOT'O CBA3HOTO HEOpUEHTHpPOBaHHOTO rpada. KomnyecTBo pa3inuuHbIX
nyTed MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO AIUKIMYECKOTo Tpada.
Anroput™m JleMKCcTpHI.

HepeBbsi. Peanmzanuss nepeBa € IMOMOIIBKO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OunHapHble) naepeBbs. llocTpoenuwe pgepeBa g 3aAaHHOTO
apu(pMETUYECKOTr0 BbIpaKEHUS. PeKypcuBHBIE anropuTMbl 00Xoia Jepesa.
Hcnonb3oBanue cTeka u ouepean st 00xoa nepesa.

JluHaMH4YeCcKOe MPOrpaMMHUPOBAHME KaK METOJ peLIeHHs 3adady ¢
COXpPaHEHHEM MPOMEKYTOUHBIX PE3yJbTATOB. 3aa4M, PELIAEMbIE C MOMOUIBIO
TUHAMUYECKOTO TMPOTPAMMUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHIHA,
NOJCYET KOJINYECTBA BAPUAHTOB, 3aJ]a4l ONTUMU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpPOBaHUU. OOBEKTHI
u kimaccel. CBoHcTBAa M METOABl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO
noaxona. Mukancymnsius, Hacjae0BaHue, MOTUMOPHU3M.

Cpensr OwicTpoil pazpabotku mporpamm. [IpoekTupoBanue uHTEpdeiica
noyib3oBarend. lcnonb3oBaHWE TOTOBBIX YHOPABISEMBIX BJIEMEHTOB IS
MoCTpoeHUs uHTepdeiica.

O0630p s3BIKOB  mporpamMmupoBaHus. [loHsTHe 0  mapagurmax
MIPOrpaMMHUPOBAHUSL.

NupopmManuoHHbIe TEXHOJIOTUH

Otanbl KOMIOBIOTEPHO-MATEMATUYECKOTO MOJACIUPOBAHUS: MOCTAHOBKA
3ajaun, pa3pabOTKa MOJEIU, TECTUPOBAHUE MOJENIH, KOMIIbIOTEPHbIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIIUPOBAHUS.



JluckpeTrszanuss OIpu MaTeMaTUYECKOM MOJICIIMPOBAHUUA HETPEPBIBHBIX
npoiieccoB. MopenupoBaHue JBIKEHHUS. MojenupoBaHue OHOJIOTHYECKUX
cucrteM. MaremaTuyeckue MOJEIM B JKOHOMHKE. BblUHCIUTENbHBIE
AKCIEPUMEHTHI C MOJICIIAMU.

O6paboTka pe3ynbTaTOB IKCIEpUMEHTA. MeTo ] HauMEHbBIIINX KBaJpaToOB.
OlleHKa YHUCJIOBBIX IMapaMETPOB MOJICIUPYEMBIX OOBEKTOB M TMPOLIECCOB.
BoccraHoBiieHHE 3aBUCMMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHeie  moxpenu.  Metoast  Mourte-Kapno.  MMuTtanmoHHoe
mMozaenupoBanue. CUCTEMbI MAaCCOBOTO OOCITY)KUBAaHUS.

Tabnuunbie (pensiuoHHbIE) 0a3bl JaHHBIX. TalOnauia — MOpencTaBICHUE
CBeJIeHNH 00 OJHOTUIHBIX 00bekTax. [lone, 3anucek. Kirou tabmuiel. PadoTa ¢
roToBoil 6a30il AaHHBIX. 3amnoiHeHue Oa3bl AaHHBIX. [loMck, copTUpoBKa U
dbunpTpaIysa JaHHBIX. 3aMpoCckl HAa BRIOOPKY JIAHHBIX. 3aMPOCHI C TTapaMeTpPaMH.
Brruncnsiembie moJisi B 3arpocax.

MHororabnuunbie 0a3bl JaHHBIX. THMBI CBSI3eW MEXIy TaOIUIIaMu.
Bremauit kmrou. [lenocTHOCTh 0a3bl JaHHBIX. 3alpochl K MHOTOTaOJIMYHBIM
0a3zaMm JaHHBIX.

HNuTepuer-tipunoxkenus. [loHATHE O CEpBEPHOW M KIMEHTCKOM YacTiaxX
caiita. TexXHOJIOTHS «KIMEHT — CcepBep», €€ ITOCTOMHCTBA W HEIOCTATKHU.
OcHoBbl s3pika HTML u kackagueix tabmui ctwier (CSS). Cuenapum Ha
a3pike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenne BeO-caiiToB. Ycayra xocTuHTa. 3arpys3ka ¢aiioB Ha CaiT.

BBoja nzo0paxeHuii ¢ UCIOIL30BAaHUEM PA3IMYHBIX ITU(DPOBBIX YCTPOMCTB
(mdpoBbIX PoToanmapaToB U MUKPOCKOTIOB, BHIEOKaMep, CKAaHEPOB U JPYTHUX
ycTporictB).  I'paduueckuit  pemaktop.  Paspemenme.  Kaapuposanwue.
Ucnpasnenne nepcrnexktuBsl. ['mctorpamma. Koppekuusi ypoBHEUW, KOPPEKIUS
nBera. (OOeclBeunMBaHWE IBETHBIX H300pakeHwit. Peryms. Pabota c
obnacTsaMu. OUIBTPHI.

MHorocnoiinbie n300pakeHus. TekcToBbie ciaow. Macka cios. Kananbl.
Coxpanenue BbImeneHHON o6Omactu. [loaroroBka wiumOCTpanuii Ayis BeO-
caiiToB. AHUMHPOBaHHbIE N300paAKEHUS.

Bekropnass rpaduka. IlpumutuBbl. M3meHeHHe mnopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Hcnonp3oBanue  KOHTYpPOB. Bekropuszauuss ~ pacTpoBBIX
U300 paKECHUM.

[IpyHIMIIBI TOCTPOCHUST W PEAAKTUPOBAHMUS TPEXMEPHBIX MOJEIEH.
Cerounsle mozaenu. Marepuansl. MoaennpoBaHue HCTOYHUKOB OCBEIICHUS.



Kamepsl. AgautuBHble TexHoIOTHH (3D-npuntepsl). [loHsTHE O BUPTYanbHOR
pPEANBHOCTHU U JOIOJHEHHOU PEAIIBHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
NMHOOPMATUKE  (YIJIVBJIEHHBIM YPOBEHL) HA  VPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTH M  CIIOCOOHOCTH
oOy4aromuxcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH MO3MLIUEH
JUYHOCTH, CHUCTEMOH IICHHOCTHBIX OPHUCEHTAIMi, TO3UTHUBHBIX BHYTPECHHUX
yOeXKJICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
00IIIecTBa, pacIIMPEHNE KUIHEHHOTO OTBITA U OIBITA JIEATEIHHOCTH B MPOIIECCe
pealM3anyd  CpeACTBaMU Y4eOHOTrO TIpeIMeTa OCHOBHBIX HaIpaBIICHUH
BOCTIUTATEIHHOMN JIEITETHHOCTH.

B pesynbraTe m3yueHUss MHPOPMATHUKKA Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus y oOywaromerocs OyayT cPOpMHPOBAaHBI  CIEIYIONINE
JUYHOCTHBIC PE3YJIbTaThI:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB U OOSI3aHHOCTEH, yBaKEHUE
3aKOHa ¥  TPaBOMOpPsAKA, COOJIOJIEHHE  OCHOBOIIOJATaIIUX  HOPM
MH(OPMAIIMOHHOTO TIpaBa U HH(POPMAIIMOHHONW 0€30TaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HJACOJOTUU SKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(OoOUH, TUCKPUMHUHAIIMK 1O COLUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HACIEAUIO, JIOCTHUKCHUSIM
Poccum B Hayke, HCKYCCTBE, TEXHOJOTUAX, IIOHUMAHUE 3HAYCHHUS
nH()OPMATHUKHU KaK HaYKH B )KM3HH COBPEMEHHOT'O OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIICHWE K MHUPY, BKIIOYas O3CTETUKY HAYyYHOTO U
TEXHHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUIBI MCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOT'O Ha HUCIIOIH30BAaHUU WH()OPMAITMOHHBIX TEXHOJIOTHI;

5) pusnvecKoro BOCIUTAHUSA:



chOopMUPOBAHHOCTb  370pOBOro U  Oe3zomacHoro oOpasza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBbIO, B TOM YHCIE 3a CUET
coOmoIeHus TpeOOBaHMI 0e3onacHoi AKCILTyaTalUH CpEIICTB
MH()OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTb K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEILHO BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

uHTepec K cdepaMm MpodecCHOHANBHON JEeATENbHOCTH, CBA3AHHBIM C
uH()OPMATUKOM, MPOTpaMMHUPOBaHUEM U HHGOPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBaHHBIMU Ha JOCTHXKCHUSX HAYKU MH(POPMATUKUA U HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHe COBepIIaTh OCO3HAaHHBIA BbIOOp Oyayuieil nmpodeccun u
peanu30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
POTSHKCHUH BCEH JKHU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

OCO3HaHHE TI100aJHLHOTO XapakTepa dKOJIOTHYECKUX MpodiieM U myTel ux
pelieHus, B TOM 4HCIe C YYETOM BO3MOXKHOCTEH HMH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH, JTOCTHKEHHUSIM HAyYHO-TEXHUUYECKOrOo Tporpecca u
OOIIIECTBEHHON MPAKTUKH, 3a CUET TMOHUMAHUS pOJU HHPOPMAIUMOHHBIX
pecypcoB, MH(MDOPMAIIMOHHBIX MPOILECCOB U MHGOPMAIMOHHBIX TEXHOJOTHHA B
ycloBusAX I1udpoBoii TpaHchopManmuu MHOTHX cdep KU3HH COBPEMEHHOIO
00IIIeCTBa;

OCO3HAHUE LIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH
MIPOEKTHYIO U HCCIIEIOBATENIbCKYIO IESITENbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B npouecce nocTukeHHs TMYHOCTHBIX PE3YJITATOB OCBOEHUS MPOTrPaMMBbl
no wuHPOpPMATHKE Yy OOYYalOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, MPEATIONAraronfi cOpMUPOBAHHOCTD:

CaMOPETYyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TMOBEACHUE, CHOCOOHOCTh aJanTHUPOBAThCA K
OMOIIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEW MOTHUBALINY, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LETU
U yCHexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JPYrHX, YUMTHIBaTh €ro IpPU OCYUIECTBICHUM KOMMYHHUKALIUH,
CIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOLIEHUS C APYTUMHU JIOABMH, 3a00TUTHCA, IPOSIBISITH MHTEPEC U pa3peliaTh
KOH(MJIUKTBHI.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe m3yueHuss MHPOPMATHUKKA HA YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOyuatomerocs OynyT chOpMHpPOBaHBI MeTalpeAMETHBIC
pe3ynbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX EHCTBUSAX, & UMECHHO —
NO3HABAaTEIbHbIC YHUBEPCAIBbHbIC YyUeOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHBbIC NEHCTBHSI, PETYJISTUBHBIC YHHBEPCATbHBIC YUCOHBIC
JEHCTBHS, COBMECTHAS JIESATEILHOCTb.

IMo3HaBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiiCTBUS

1) 6a30Bble JJOrHYecCKHe JeHCTBHS:

CaMOCTOSATEILHO  (OPMYTUPOBaTh W  aKTyalIM3UPOBAaTh  IPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIM NMPU3HAK WJIM OCHOBAHUS JIJII CPABHCHUS,
KJaccuukauu u 006001eHNS;

ONpeNeNATh LEIU JACATCIBHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTCPHUH HX
JOCTHIKCHUS,

BBISIBJIAT, 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PacCMaTPHBACMBIX
SIBIICHUSAX;

pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMECHOIIMXCS
MaTepUalIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTH, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATH PUCKH TOCJICACTBUIN AEATCIbHOCTH;

KOOPJMHUPOBATh MW  BBINOJHATH pabOTy B  YCIOBHUSAX PEajJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HECHHBIX IMPOOIIEM.

2) 0a30BbIe MCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJCTh  HaBBIKAMH  y4eOHO-HMCCIICIOBATEILCKOH W IPOCKTHOM
NESTENHbHOCTH, HABBIKAMH  pas3penieHuss MpoOjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTCIBHOMY IOMCKY METOJOB pPEHICHUS MPAKTHYCCKHX
3a/1a4, MPUMEHCHHUIO Pa3JIMUYHBIX METOJIOB TIO3HAHHS,



OCYLIECTBIISITh PA3JIMYHBbIE BHUBI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO
3HAHMSI, €r0 MHTEPIpPETALMH, NMPEe0OPa30BAHUI0 U MPUMEHEHHUIO B PA3TMYHBIX
y4eOHBIX CHUTyalUsiX, B TOM YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBbHBIX
MIPOEKTOB;

dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIaAeTh  HAy4YHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHATUSAMU U METO/IAMU;

CTaBUTh U (PopMyNIHpOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTEbHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJlIU3UpOBATH 3ajady,
BBIIBUTATh THNOTE3y €€ pelieHusi, HaXOAUTh apryMEHThl JJis JA0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHUs] 3aJadd pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH 1EJICHANPABICHHBII MOUCK MEPeHOoca CPEJCTB U CIOCOO0B
JENCTBUS B TPO(PECCUOHATIBHYIO CPEY;

yYMETh NIEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTH
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJIEH, IIPEJIaraTbh OPUTMHAIIbHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH POOJIEMBI U 3a/1a4H, JAOIMYCKAIOIIHUE aJbTePHATUBHBIC PEIICHUS.

3) paboTa ¢ nundpopmaumeii:

BJIQ/IETh HABBIKAMHU TMOJYYEHUS HMH(OpMALMM M3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOUCK, aHalU3, CUCTEMATU3AIMIO H
MHTEPIPETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IIpeICTaBICHUS;

co3daBaTh TEKCTHI B pasNW4YHBIX (opmatax C yd€TOM Ha3HAYCHUS
uHQOpMaIIM W [EJCBOM ayIUTOPHH, BHIOWpas ONTUMaIbHYIO (opmy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, IETMTUMHOCTh MH(OpPMAILINH, €€ COOTBETCTBHUE
MPABOBBIM M MOPAIBHO-ITHIECKUM HOpMaM;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX HM KOMMYHHUKAITHOHHBIX
TEXHOJOTUA B  PEHICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTraHM3alMOHHBIX 3a/1ay ¢ COONIOJICHHEM TPeOOBAaHUN 3PTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcoCcOepeKeHHs], TPABOBBIX U ATHUUECKUX HOPM,
HOpPM MH(POPMAIIMOHHOI 0€30MacHOCTH;

BJIQJICTh  HABBIKAMH  PACMO3HABAHWS W 3alIUTHl  MHGOPMAIIHH,
MH(pOpPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BeeX chepax KU3HM;

pacmo3HaBaTh HeEBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIlO3HABATH MPEATIOCHUIKM KOH(IMKTHBIX CUTYallMi U
CMSATYATh KOH(IJIUKTHL;

BJIQJCTh Pa3IUYHBIMM  CIIOCOOAMHU  OOIICHUS W  B3aWMOJICHCTBUSA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOHQIMKTHBIC CUTYAIUH;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIVNBUIYaTLHON paOOTHI;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUH C y4EéTOM OOIIHMX
MHTEPECOB U BO3MOYKHOCTEH KaXI0T0 YJIeHa KOJIJICKTHBA,

OPUHUMATh II€JIM COBMECTHOM JEeSATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATH JIEUCTBUS MO UX JTOCTHUKEHUIO: COCTABIAThH IUIAH JIEUCTBUIA,
pacnpenensiTh poiid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIAThb pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
OOIIMiA pe3yJbTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJAECH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

PeryiasiTuBHbIEC YHHUBepPCAJIbHbIE yYeOHbIE 1eHCTBHS

1) camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIISITh  IMO3HABATEJIIBHYIO  JEATEIBHOCTb,
BBISBIIATH TMPOOJIEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 33J1aud B
00pa3oBaTeILHOMN ACATEILHOCTH 1 KU3HCHHBIX CUTYaIIHX,

CaMOCTOSITEJILHO COCTaBIIATh IUTAH PEIHIEHUS TPOOJIEeMBI ¢  YIETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JlaBaTh OIEHKY HOBBIM CUTYaIIUsIM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaThb  €ro,  OpaThb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJa/JeTh HABBIKAMHM II03HABATENbHOW pedieKCud Kak OCO3HaHUs
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHHU, UCTIOJIb30BaTh MPUEMBI pedIeKCUU JI OLICHKU CUTYalllH, BbIOOpa
BEPHOTO PELICHUS;

OLICHMBAaTh PUCKM M CBOEBPEMEHHO MPUHHMATh pPEUICHUS MO UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl IPYIUX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH.

3) npuHsaTHs ce0s U APYrux:

IpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI W apPryMEHTBl IPYIUX IIPU aHAJIU3€ pE3yJIbTaTOB
NEATEIIHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIHX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYTOro 4eJ0OBeKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce nzydenus kypca nHdpopMaTuku yriayoiaéHHoro ypoBHs 6 10
Knacce O0O0y4aromuMucs OyayT JOCTHTHYTBHI CIEAYIOMIHE TPEeIMETHBIC
PE3YNIbTATHI:

BJIQJICHHE TPEACTABICHUSIMH O pOJIM WH(GOPMAIIMM U CBA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHATUAMH «HUHMOPMAITUIY,
«MHQOPMAIMOHHBIA  TIPOIIECC», «CUCTEMa», «KOMIIOHCHTBI  CHCTEMBI»,
«cucteMHbIi 2GHEeKT», «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMa YIIPABICHHSIY,

BJIQJICHHE METOJaMH TOuCKa WHpopMmanuu B ceTtu VHTepHET, ymeHue
KPUTHUYECKU OTICHUBATh WH(OPMAITHIO, TTOJIYICHHYIO U3 ceTH MHTepHeT;



YMEHHE XapaKTepH30BaTh OONbIINE JaHHBIC, TPUBOIUTH TMPHUMEPHI
UCTOYHUKOB WX TOJYYCHHUS W HAMNPABICHUS WCIIOJB30BAHUSA, YMCHHUC
KJacCH(DUIMPOBATh OCHOBHBIC 3aJlayd aHAJIM3a JTaHHBIX (IIPOTHO3WPOBAHHUE,
KnaccuuKanus, — KilacTepu3amus,  aHalu3  OTKJIOHCHWI),  IOHUMATh
MOCJICIOBATEIPHOCT PEIICHUST 3a/Jad aHaju3a JaHHBIX: cOOp TMEePBHYHBIX
JAHHBIX, OYMCTKA M OIEHKA Ka4yeCTBa JaHHBIX, BHIOOP W/WIHM IOCTPOCHHE
MojeNr, TMpeoOpa3oBaHWE MAHHBIX, BH3yaJIM3alldsl JTaHHBIX, WHTEPIIPETAIUs
PE3YJIBTATOB;

NOHMMAaHWE OCHOBHBIX IPHUHIIAIIOB YCTPOHCTBA W (DYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTallMOHAPHBIX W MOOMIIBHBIX KOMIIBIOTEPOB, TCHJICHITHIM
Pa3BHUTHS KOMIIBIOTCPHBIX TEXHOJIOTHI;

BJIaJICHHE HaBBIKAMHU PAa0OTHI C ONEPAIIMOHHBIMUA CUCTEMaMHt, OCHOBHBIMU
BUJAMH TIPOIPAMMHOTO OOCCICYCHHS IS pEHICHUS Y4YCOHBIX 3a7ad I10
BBIOpAHHOM CHICIIMAIN3AIIY;

HAJIMYME TIPEJICTABICHUA O KOMIBIOTEPHBIX CETAX M HMX POJIU B
COBPEMEHHOM  MHUpE, O  0a30BBIX  MPUHIUIAX  OpraHU3alud |
(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH, 00 0OUTUX MPUHIIMIIAX Pa3pabOTKU
1 QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKCHUH;

NOHMMaHWEe yIrpo3 HHPOPMAIMOHHONH OE301MaCHOCTH, HCITOJIb30BaHUE
METOJIOB M CPCJACTB IPOTHBOJCHCTBHUS OSTUM YIpo3aM, COOJIIOJICHHE MeEp
0€e3011aCHOCTH, IIPEIOTBPAIIAFOIINX HE3aKOHHOE pacnpocTpaHeHUE
NEePCOHANBHBIX JaHHBIX, COOJIIOJICHUE TpeOOBaHUN TEXHMKU OE30MAaCHOCTH U
TUTHCHBI MPU pabOTe ¢ KOMITBIOTEpAMU U JIPYTUMH KOMITIOHEHTaMH IU(PPOBOrO
OKPYKCHHS, TOHHMAaHHE IIPABOBBIX OCHOB HCITOJIb30BAaHUS KOMITBIOTEPHBIX
nporpamMm, 0a3 TaHHBIX U pabOTHI B ceTu MHTEpHET;

IOHMMAaHWE OCHOBHBIX IPHHIIMIIOB JUCKPETH3AIlMH Pa3IUYHBIX BHJIOB
nHpopManMK, YMEHHE ONpeneiiaTh HHPOPMAIMOHHBIH O00BEM TEKCTOBHIX,
rpadUYeCKUX M 3BYKOBBIX JAHHBIX IIPH 3aJaHHBIX ITapaMeTpax JTUCKPETH3aAIIHH,
YMEHHE ONPEACISITh CPEIHIOI0 CKOPOCTh TMepenadd JdaHHBIX, OIICHUBATH
M3MEHEHHE BPEMCHM TIepeaadyd IpH H3MEHEHWH HHQGOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHK KaHaja CBS3H;

YMEHHE HWCIOJIb30BaTh IIPU PEIICHWHW 3aJ1ad CBOMCTBA ITO3UIIMOHHOMN
3aIUCH YHCEII, aJITOPUTMA ITOCTPOCHUS 3aITUCH YUCia B TIO3UIIMOHHOW CHCTEME
CUMCIICHUS C 3aJaHHBIM OCHOBAaHMEM M TIOCTPOSHHS 4YHCIIAa IO CTPOKE,
CoJIepIKallleld 3amuch STOTO YHCIIA B TIO3UIMOHHOW CHCTEME CUHCIICHHS C
3QITaHHBIM OCHOBAHHEM, YMEHHEC BBINOJHATh apu(PMETHUSCKHE ONepaIuud B
MO3UIIMOHHBIX CHCTEMAX CUMCIICHHS,



YMEHHUE BBITIOJHSITH MPEe0Opa30BaHUs JTOTUUECKUX BBIPAKEHUN, UCTIONIb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUThH JIOTUYECKOE BBIPAKEHHE B
JTU3bIOHKTUBHOM W KOHBIOHKTMBHOM HOpPMalIbHBIX (opMax Mo 3aJaHHOU
TabJIMlle MCTUHHOCTH, HCCIENOBaTh 00JIaCTh HCTUHHOCTH BbICKA3bIBAHMS,
COJIEpKAIlleTO TMEPEMEHHbIE, pelIaTh HECIIOKHbIE JIOTMYECKUE YpPAaBHEHUS U
CHUCTEMbI YPaBHECHUMU;

NOHMMaHHe O0a30BBIX aJTOPUTMOB OOpPAOOTKM YHMCIOBOM M TEKCTOBOM
uHdopManuu (3aMuch YUCe B MO3UIIMOHHON CUCTEME CUUCIICHUS, HAX0XKCHUE
BCEX NPOCTBIX YMCEN B 3aJlaHHOM JlMara3oHe, o0paboTKa MHOTOpa3psIHBIX
IEIbIX YUCEeN, aHaJlu3 CUMBOJIBHBIX CTPOK W JIPYTMX), aIrOPUTMOB IMOUCKA U
COPTUPOBKHM, YMEHHE OMNPEIENSITh CIOXKHOCTh M3yd4aeMbIX B Kypce 0a30BbIX
aNropuTMOB (CyMMHpPOBAaHHE »JIIEMEHTOB MaccHBa, COPTHUPOBKAa MAacCHUBa,
nepeOOpHbIE  aNTOPUTMBI, JBOWYHBIA TOWUCK) U TPUBOJIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JIJIsl PEILICHUs OTHOM 3a/1auu;

BJIAJICHNE YHHUBEPCAIBHBIM SI3IKOM MTPOTPAMMHPOBAHHS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMu O O0a30BBIX THUMNAX JaHHBIX U
CTPYKTypaX JaHHBIX, yMEHHUE HCIOJIb30BaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKLIMM, YMEHHE OCYUIECTBIATh AHAIN3 MPEAJIOKEHHON MPOrpaMMbl:
ONpENENsTh Pe3yNbTaThl PabOThl MPOrpaMMbl MPH 33JaHHBIX HCXOJIHBIX
JAHHBIX, OINpPENENATh, MPU KAKUX HCXOIHBIX JAHHBIX BO3MOXHO IOJIyYEHUE
YKa3aHHBIX pPE3YyJbTaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT HPHUBECTH K
omnbke B paboTe mporpaMMsbl, GOPMYIHPOBATH MPEIJIOKEHUS 110 YIYUIICHUIO
IPOrpaMMHOTO KOAA;

YMEHUE CO3/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTpPAllMOHHbIE ~ MaTepualibl C  HCIOJb30BAaHUEM  BO3MOXKHOCTEU
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U O0JAYHBIX CEPBHUCOB;

YMEHHE  WCIOJIb30BaTh  JJICKTPOHHBIE  TAaOJMIBI  JJIs  aHalu3a,
MpPEICTaBICHUS U 00pabOTKU TaHHBIX (BKJIIOYAsi BHIYMCICHUE CYMMBI, CPETHETO
apu(PMETUIECKOT0, HAMOOJBIIETO W HAWUMEHBINETO 3HAYCHUW, pEIICHHE
ypaBHEHUH, BRIOOP ONTHUMAJIBHOTO PEIICHUS], TIOJ00p JIMHUK TPEHA, PElICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouiecce mzydenus kypca uHbpopmaTuku yriayonéHHoro ypoBHs 6 11
Knacce oOyyaromuMmucs OyayT JOCTUTHYTHI —CIEAYIOUIME TpeaMETHbIE
PE3YIBTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUE OJHO3HAYHOE
JEKOANPOBaHNE COOOIIEeHN (MpeUKCHBIE KOJbI), UCTIOIB30BATh MPOCTEHIITNE
KOJIbI, KOTOpbIE IMO3BOJISIIOT OOHApY)KMBaThb M MCHPABISATH OLIMOKH MpU
nepejaye NaHHbIX, CTPOUTH KOJI, 00€CIIEYMBAIOIINI HAMMEHBIIIYIO BO3MOXKHYIO



CPEIHIOW JUIMHY COOOIIEHUS TPU HU3BECTHOM YaCTOTE CHUMBOJIOB, TMOSCHSTH
MPUHIUIIBI PA0OTHI MTPOCTHIX AATOPUTMOB CIKATHS JAHHBIX;

yMEHUE peliaTh alrOpUTMHUYECKHUE 3aJayd, CBS3aHHBIE C aHAIU30M
rpadoB (3a7a4u MOCTPOCHUSI ONTUMAIBHOTO MyTH MEXAY BeplluHamu rpada,
OTpeNeNieHus]  KOJIMYEeCTBAa  Pa3JIMYHBIX  NOyTe  MeXIy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AallUKJIMYECKOro rpada), yMEHUE HCIOIb30BaTh JIEPEBbS
MPU aHAJIU3€ U TMOCTPOCHUU KOJOB W JUISl TPEACTaBICHUS apu(PMETHIECKUX
BBIDOKCHUH, MPU PEIICHUU 3a7ad IMOWCKAa M COPTHUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WIPhl MO 3aJaHHOMY aJropuTMy, pa3padarbiBaTh U OOOCHOBBIBATH
BBIUTPHIIITHYIO CTPATETUIO UTPHI;

yMeHUE pa3pabaThiBaTh W PEaJM30BBIBAThL B BHUJE NporpamMMm 0Oa3oBbIC
aJTOPUTMBI, YMEHUE UCIIOIB30BaTh B MPOTpaMMax JaHHbIE PAa3TUYHBIX TUIIOB C
y4€TOM OTpaHUYCHUN Ha JUara30H UX BO3MOXHBIX 3HAYCHUH, TPUMEHSTH IIPH
pelieHny 3a71ad CTPYKTYphl JaHHBIX (CIHMCKH, CJIOBApH, CTEKU, OYEPEH,
JIEpEeBbs), MCIIOJIB30BaTh 0a30BBIC OMEpalid CO CTPYKTypaMH JaHHBIX,
NPUMEHATh CTaHAAPTHBIE W COOCTBEHHBIC MOJNPOTPaMMbl JjIsi 00pabOTKH
YUCJIOBBIX JIAHHBIX W CHUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MpU pa3padOTKe
nporpaMMm OMOJIMOTEKH MOANPOrpaMM, 3HaTh (QYHKIMOHAIBHBIE BO3MOKHOCTU
UHCTPYMEHTAJIBHBIX CPEACTB CpeAbl pa3palOTKH, YMEHHE HCIOIb30BaTh
CpelcTBa OTHAJKA TPOrpaMM B Cpele MNpOorpaMMHUPOBAHHS, YMEHHUE
JOKYMEHTHPOBATH MIPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIQJICHHE OCHOBHBIMU CBEJCHUSIMU O 0a3ax HaHHBIX, UX CTPYKTYpe,
CpelICcTBaxX CO3JaHus W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOIWYHBIC
(penanmonHbIe) 0a3bl JaHHBIX (COCTABIATH 3ampockl B 0a3ax JaHHBIX,
BBITIOJHATh COPTUPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIHA s
aHanu3a OOBEKTOB M TMPOLECCOB: (OPMYIUPOBATH I€dh MOJCITHUPOBAHUSA,
BBIMIOJIHATh AHAJIU3 PE3YyJbTAaTOB, IIOJYYEHHBIX B XOAE MOJIEIMPOBAHUS,
OIICHMBATh COOTBETCTBUE MOJEIH MOJCIUPYEMOMY OOBEKTY WA TPOIIECCY,
MPEACTABISATh PE3yJIbTaThl MOJACIUPOBAHUS B HATJISIHOM BUJIE;

YMEHHE OpraHW30BBIBATH JINYHOEC HWH(GOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IIMYHBIX CPEJCTB MUGPOBBIX TEXHOJIOTHHA, MOHMMAaHHE
BO3MOXHOCTEH IM(GPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

[MOHMMAHWE  OCHOBHBIX TMPHUHIMUIIOB  PabOThl, BO3MOXHOCTEH U
OTPAaHUYEHUS TNPUMEHEHHUS TEXHOJIOTMA MCKYCCTBEHHOTO HHTEIJIEKTa B



pa3IUYHbIX O0JAaCTSIX, HaJu4Hhe MPEACTaBICHUN O Kpyre pelmaeMbiX 3aj1ay
MalIMHHOro oOy4eHHsl (pacro3HaBaHUs, KiIacCU(UKAIMU U TPOTrHO3UPOBAHMS)
HaJM4YMe MPEACTABICHUN 00 MCIOIb30BAHUN UH(POPMALIMOHHBIX TEXHOJOTHI B
Pa3IUYHbIX NPOPECCUOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. llndpoBas rpaMmoTHOCTH
11 KommbroTep - yHHBEpCanbHOE yCTPOMCTBO 6
' 00paboTKU JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KomnerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTb 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nunpopmanuu B
2.1 PeA bop 19 2
KOMITbIOTEpE
2.2 OcCHOBBI areOpbI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerrka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B mporpaMMHupoOBaHue 16 0.5
3.2 BcnomorarenbHbie alropuTMBbL 2
33 UucneHnHble METOAbI 3




ANTopUTMBI 00paOOTKH CUMBOJIBHBIX

34 5 1
TTAHHBIX
3.5 ANropuTMBI 00pa0OTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJTOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uapopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3znen 2. AnroputMbl 1 MPpOrpaMMHpPOBaHHe
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrPaMMUPOBAHUS
Hroro no pazneny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomMmmbroTepHo-MaTeMaTHUeCKOE g )
' MOJIeTUPOBaHNE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3




Hroro no pazneny

48

PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanus TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU PabOTE C KOMIIBIOTEpAMHU
Y IPYTUMHU KOMITOHEHTaMHU 1T (PpoBOTO
OKPYXEHUS

[IpuHIMIBI paOOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IITUH.
KoHTpoJsuepsl BHENTHUX YCTPOUCTB

ABTOMaTHYECKOE BBIOJIHEHNE
MIPOrpPaMMBbI MPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas namsitb. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [IpsiMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBIC
TCXHOJIOI'MH

IIporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM
Y MOOWJIBHBIX YCTPOMCTB




CucreMHOE MporpaMMHOe oOecIieueHue.

8 OrnepaiinOHHBIE CUCTEMBI

9 Yrtunutel. [IpaiiBepsl yCTpONCTB.
[TapamiensHOE IPOrpaMMUpOBaHUE

10 WNHcTannsuus u JeMHCTaIUTSIH
MPOTPaMMHOTO 00ecTIeueHus
®daiisioBbie cucTeMbl. [IpuHIATIBI

1 pa3MenIeHus: 1 HMEHOBaHUs (paityioB B
noyiroBpeMeHHo# mamsitu. [11abmoHbr
JUTsI OTIMCAHMS TPYII (paityioB
3aK0HOIATEIBCTBO POoCCcuiickomi

12 denepanuu B 001aCTH MPOTPAMMHOTO
obecrieueHns U TaHHBIX
[IpuHIMIBI HOCTPOEHUS U anapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetb UHTEpHET

15 Pa3znenenue IP-cetu Ha moaceTH ¢
MTOMOIIBI0 MACOK MOJICeTen

16 CereBoe aIMUHUCTPUPOBAHUE
Buner nestensHoctu B cetu UHTEpHET.

17 CepBucsl UHTepHeTA.
l'ocynapcTBeHHbIE IEKTPOHHBIE
CEPBUCHI U YCIIYTH

18 Nudopmanronnas 6e30macHOCTb

19 BpenoHocHbIe TporpaMMHOE




o0ecrieyeHre U METOIbl OOPHOBI C HUM

20

[IpakTuyeckas pabora o Teme
" AHTUBHPYCHBIE ITPOTrpaMMBbl"

21

OpraHmauI/m JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHOE KOTMpOBaHUE.
[TaponbHas 3amura apxuBa

22

udposanue naHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[IpakTnueckas paborta o treme
"[lludppoBanue naHHbIX"

25

WNudopmanus, 1aHHbIE ¥ 3HAHUS.
HNubopmarnmoHHbIe IPOIECCH B
MIPUPO/IE, TEXHUKE U OOIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIE BETUINHBI
" curHaiabsl. HeoOxoamMocThb
JMCKpETH3aIMKA WHPOPMAIIUH,
NpeIHa3HAYCHHOH JUTSl XpaHCHHUS,
nepeaadn u 00paboTKU B U(PPOBHIX
crcremMax

27

JIBonyHOE KoiupoBaHue. PaBHOMEpHBIE
1 HEPaBHOMEPHBIC KOJIBI.
JlexoupoBaHUe COOOIICHHMIA,
3alMCaHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [loctpoenue




OJTHO3HAYHO JICKOIUPYEMbIX KOJIOB C
oMoIIkIo JepeBa. ['pad A A.
Mapxkosa

EI[I/IHI/IIH)I HU3MCPCHUSA KOJIMYCCTBA

29 nHpopmanuu. ApaBUTHBIN TTOIXOT K
OIIEHKE KOJInYecTBa HH(popManuu

30 CHucCTeMEBI CUHCIICHHS

31 [TepeBon uncen U3 OJHON CUCTEMBI
CUHCJICHHS B JIPYT'YIO
JIBonyHasi, BOCbMEpPUYHAS

32 IEeCTHAALIATEPUYHASL CUCTEMBI
CUHCJICHHUSI, CBSI3b MEXTY HUMU
JIBon4Has, BOCbMEpPUYHAS U

33 IEeCTHAALIATEPUYHASL CUCTEMBI
CUHCJICHHSI, CBSI3b MEXKTY HUMU
JIBon4Has, BOCbMEpPUYHAS U

34 LIEeCTHAALIATEPUYHAsI CUCTEMBI
CUMCIICHHSI, CBS3h MEXKTY HUMU

35 ApubdmMeTnueckue ornepanuu B
MO3UIMOHHBIX CHCTEMAX CUMCIICHUS

36 Tpouunas ypaBHOBEIIECHHAs CUCTEMA
CUHCIIEHUS

37 JIBOMYHO-IeCATUYHAS CHCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe koanpoBaHue n300paskeHHi




40

[IpakTuyeckas pabora 1o Teme
"luckpernszanus rpaduaecKoi
nHpopmanun"

41

LIBeToBbie MOsIeM. BexkropHoe
konupoBanue. Dopmarsl ¢aitinos.
Tpéxmepnas rpaduka. @paxraibHas
rpaduka

42

Konuposanue 3Byka. OneHka
MH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JMCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUS

43

[IpakTrueckas padboTa o Teme
" [luckpeTusanus 3ByKOBOM
nHpopmarun"

44

OCHOBBI areOphI JTOTUKH

45

Jlornueckue oneparuu. Tabauibl
HCTUHHOCTH

46

Jlornueckue BeipaxkeHus. Jlornueckue
ToxaecTBa. Jloka3aTenbCTBO
JIOTHYECKHUX TOKIECTB C IIOMOILBIO
TaOJIMI] HICTUHHOCTHU

47

[IpakTuueckas paborta o Treme
«[TocTpoenue u aHanu3 TaOIHII
WCTUHHOCTHU B TAOJMYHOM MPOIIECCOPEN

48

Jlormueckue OoIicpallvi U OIcpanu HaJj
MHOXXCCTBaMH1




49

Jlornueckue OoIicpali U oncpanun HaJj
MHO>KECTBaMH

50

3aKoHBI aNredpsl JJOTUKH.
DOKBUBaJIEHTHbIE PeoOpa3oBaHUs
JIOTUYECKUX BBIPAKCHUN

51

Jlornueckue ypaBHEHUs U CHCTEMBI
YpaBHEHUU

52

Jlornueckue QyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKUX
(GYHKIMHM OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (QYHKIUI

53

Kanonunueckue Gpopmbl TOrHuecKux
BhIpakeHUil. CoBepIlICHHbIE
TU3BIOHKTUBHBIEC U KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, ATITOPUTMBI X
MOCTPOEHHUS 110 TaOINIIE UCTUHHOCTH

54

Jlormueckue JIeMEHTEI B COCTaBe
KOMIIBOTEPA

55

Tpurrep. Cymmarop. MHoTOpa3psiaHblil
CyMMarop

56

HOCTpOCHI/Ie CXCM Ha JIOTUYCCKUX
9JIEMEHTaX. 3aIiCh JIOTHYECKOT'O
BBIPpAKCHUA 110 JIOTHYSCKOM CXeMe

57

MI/IKpOCXeMLI 1 TCXHOJIOTUA UX
IIpOU3BOJACTBA

58

Hpez[craBneHHe OCJIbIX YUCCII B IIaMATU




KoMIptoTepa. OrpaHUYEHHOCTh
JMarna3oHa yuces Ipyu orpaHuYeHUN
KoJn4uecTBa paspsiioB. [lepenonnenue
pa3psAHOM CETKH

59

be33HakoBbIE M 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. J|BOMYHBII
JIOTIOJTHUTEIBHBIA KOJI OTPULIATEBHBIX
qHUCell

60

[ToGuTOBBIEC TOTUYECKUE OTIEPAITHH.
Jlormueckuii, apupmeTnuecKuil u
LUUKINYECKUI CIBUTH

61

Iudposanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckovaromee UM

62

[IpencraBienue u XxpaHeHHE B TAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YHCET

63

BrinosnHeHue onepanuii ¢
BEIECTBEHHBIMU YHCIIAMU, HAKOIIJICHHE
OLIMOOK MPHU BBIYUCICHUAX

64

[IpakTnueckas paborta o Treme
«M3yueHne nopa3psAHOTO MAIIMHHOTO
MIPE/ICTaBJICHHUS LIENBIX U BEIIECTBEHHBIX
qucem»

65

Anamms aAJIrOpuTMOB

66

OTanbl peleHus 3a/1a4 Ha KOMITBIOTEpE.
HHcTpyMeHTanbHbIE CpeCTBA!
TPAHCIATOP, OTIATUUK,
pO(UIHPOBIIMK




Cpena nporpaMMHUpOBaHHUS.
Komnwisiiius 1 unTepnperanus

67 nporpaMm. BupTyanbHbIE MallIHHEI. !
HNurterpupoBannas cpena pa3paboTku

68 MeTo1bl 0TJIaJIKK IPOrPaMM 1

60 TumBI IEPEeMEHHBIX B SI3BIKE |
MPOrPAMMHUPOBAHHS

70 O06paboTKa LENTbIX YUCE 1

71 O6paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaiiHble U IICEBIOCITYYAHbIE YMCIa 1

73 BetBnenus. CnoxHbie ycIoBuUs 1

74 [ukmel ¢ ycnmoBuem 1
[ukbl O IEPEMEHHOM.

75 B3anmo3amMeHsaeMOoCTh pa3IuyHbIX 1
BU/JIOB IIMKJIOB

76 O06paboTKa HaTYpaJLHBIX YUCEN C |
HCII0JIb30BAHUEM ITUKJIOB
HaxoxaeHue Bcex MpOCThIX YHCEN B

77 3amaHHOM nuana3one [Ipakrtuyeckas | 0.5
pabota no Teme «Perenne 3anau )
METO/IOM mepebopay

78 HNuBapuaHT nukia 1

79 JIokyMeHTUpOBaHKE IPOTrPaMM 1

20 OO0paboTka TaHHBIX, XPAHSIINXCS B |
(aitmax

81 Paz0buenue 3agaun Ha MOA3aAauu 1




Hcnonp3oBanue cTaHIapTHOU
OMOIIMOTEKH SI3bIKA TPOTPAMMHUPOBAHHS.

82 [Nonkmouenne OUOIMOTEK
MOJIIPOrPaMM CTOPOHHHX
IIPOU3BOIUTENEH

23 [Moamporpammel (TIpomieTypsl U
(ymKiHm)

84 [Moamporpammsl (TIpomieTypsl 1
yHKiHm)

85 [IpakTnueckas paborta o treme
"PazpaboTka moamporpamm"
Pexypcus. PekypcruBHbIE 00BEKTHI

26 (bpaxransr). PekypcuBHBIE TTpOLIETYphI
u ¢yakuy. VMcnonb3oBaHue cTeka s
OpraHu3aluK PEKypCUBHBIX BHI30BOB

87 [IpakTrueckas padoTa o Teme
"PexypcuBHBIE TOATPOTrpaMMBbI"

28 Moy/IbHBIN TPUHLIMI TOCTPOCHUS
MporpaMm

89 YucneHHbIE METOIBI

90 [IpakTuueckas paborta o Treme
«YucneHHoe pelieHrne ypaBHeHUD)

91 Hcnonb3oBanue qUCKpETU3AlUU B
BBIYHCIUTENBHBIX 33a49ax

9 [IpakTuueckast paborta o Teme

«HpI/I6J'H/DKéHHOC BBIYHMCJICHUC IJIMH




KPHUBBIX U ITUIOIIAAEH GUryp»

93

[Ipaktuyeckas padora o teme «Ilouck
MakcuMyMa (MUHUMYMa) ()YHKIITHI

94

O06paboTka CHMBOJIBHBIX JJAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

AnropuTMBI 00pabOTKH CHMBOJIBHBIX
CTpOK: pa30MeHHe CTPOKU Ha CJIOBa 10
MpoOeIbHBIM CUMBOJIAM

96

AnTOopuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: TIOMCK TIOJICTPOKH BHYTPH
JTAHHOW CTPOKH; 3aMEHa HallJICHHON
MOACTPOKH Ha JAPYTYIO CTPOKY

97

[IpakTrueckas padboTa o Teme
"O06paboTKa CTPOK C UCIIOJIH30BAHUEM
(yHKUIMHA cTaHIapTHON OMOIHOTEKH
sI3pIKa IpOrpaMMUpoBaHus"

98

I'enepanus ciioB B 3aaHHOM anipaBUTE

99

MaccHBEI U ITOCHEN0BATEIBHOCTH
yucen. [IpakTuaeckas pabora 1mo reme
"3amnonHeHue maccusa'

0.5

100

O06001EHHbIE XapaKTEPUCTHKU MacCHBa

101

JIMHEeNHBIN TOUCK 3aJaHHOTO 3HAYCHUS
B MaccuBe. [IpakTuueckas padoTa o
TeMe "JIMHEHHBIN MOUCK 3aJaHHOTO

0.5




3Ha4YeHUsA B Maccuse"

[Ipaktuyeckas padora o teme "[louck

102 MUHUMAaJIbHOTO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTA B YMCJIOBOM Maccuse"
CopTupoBKa OTHOMEPHOTO MACCHBA.
[IpocThie METOABI COPTUPOBKH.

103 [IpakTnueckas pabora o reme 1 0.5
"[IpocThie METOABI COPTUPOBKU
MaccuBa"
CoptupoBka cussarueM. boicTpast

104 COPTUPOBKA MaccuBa (aJITOPUTM 1 0.5
QuickSort). [IpakTuueckas paboTa Mo '
teme "beicTpast copTupoBka maccupa'
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o teme 1 0.5
" JIBOMYHBIN TTOHCK"

106 JIBymMepHBIE MacCCHBBI (MaTPHUIIBI) 1

107 Anroput™Mbl 00pabOTKH MaTpHI 1

108 Pemrenue 3amay agannsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO IpoLeccopa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTuueckas paborta o Treme

111 "BépcTka TOKYMEHTOB C 1 1
MaTeMaTu4ecKuMu popmynamu"

112 HNHCTpyMEHTBI peLleH3UPOBAHNS 1

113 [IpakTuyeckas paboTta o Teme 1 1




"MHOroCTpaHU4YHbIE JOKYMEHTHI"

114

O6umaunbie cepuckl. KosmekrupHas
paborta ¢ mtokymeHTamu. [IpakTrueckas
paboTa o teme "KosurektuBHas paboTa
C JOKyMeHTaMH"

0.5

115

Anann3 na"ubeIX. bosbime nanabie

116

Marmnnoe oOyueHue

117

AHanmn3 JaHHEBIX C HOMOIIBIO
AIEKTPOHHBIX TAOJIHII

118

[IpakTnueckas pabota no teme "AHanus
JAHHBIX C TOMOUIBIO JIEKTPOHHBIX
Ta0anr"

119

[TocTpoenne rpadukoB QyHKITHIA.
[IpakTrueckas padoTa o Teme
"Harnsanoe npeacTtaBieHne
PE3yNIbTaTOB CTATUCTUYECKOU
00pabOTKU JAHHBIX B BUJIE AUArPAMM
CPEICTBaMH PEJaKTOpa AEKTPOHHBIX
Taoauir"

0.5

120

Jluauu tpenaa. [Ipakruueckas padota
o Teme "TloaGop nuHMM TpeHa,
MporHo3upoBanue”

0.5

121

[Ton6op napamerpa. [IpakTuueckas
paboTa no Teme "UnciaeHHoe pelnieHue
ypaBHEHUH C OMOMIbIO 110100pa
napamerpa"

0.5




OnTumu3zanus Kak MOMCK HauIy4IlIero
pelIeHUs B 3a/laHHBIX YCIIOBUSX.

122 [IpakTuyeckas pabora 1o Teme 1 0.5
"Pemienne 3a1a4 ONTUMU3ALIH C
MTOMOIIBIO AIEKTPOHHBIX TAOIHUIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 Pe3epBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 Pe3epBHOE BpeMst 1

131 Pe3epBHOE BpeMmst 1

132 Pe3epBHOE BpeMst 1

133 Pe3epBHOE Bpemst 1

134 Pe3epBHOE Bpemst 1

135 PezepBHoe Bpems 1

136 Pe3epBHOE BpeMst 1

OBIIEE KOJIMYECTBO YACOB ITO 136 15

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi = odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
KonunuectBo nndopmaruu 1
2 ANTOPUTMBI CKATUA TaHHBIX 1
Anroputm Xaddmana 1
[IpakTnueckas pabora no teme "Cixxatue
4 JTAaHHBIX C TIOMOIIBIO aNTOPUTMA 1 1
Xagppmana"
5 Anroputm LZW 1
ANTOpPUTMBI CKaTHSI TaHHBIX C
6 notepsamu. [IpakTuueckas padora o | 0.5
teme "CaTthe TaHHBIX C MOTEPIMU ’
(anroputmsl JPEG, MP3)"
CKopocCTh nepeayu JaHHbIX 1
[TomexoycToNYnBBIE KOIbI 1
9 [IpakTnueckas pabora o Teme | |
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslit 3¢ dekT. |
VYnpasieHue kak HTHPOPMalMOHHBIN
npouecc. OOpatHas CBsI3b
11 Mogenu 1 MOJIETMpPOBaHUE 1




12 I'padsr 1

13 Pemenue 3a1a4 ¢ nomonipio rpagon 1

14 HepeBbs 1

15 OCHOBBI TEOPUH UTD 1
[IpakTnueckas pabota no teme "Ilouck

16 BBIMIPBIITHOM CTPAaTEruu B UTPe C 1
noJiHo# nHpopmanuen”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1
[IpakTnueckas pabora o reme

18 "CpencTBa HCKYCCTBEHHOTO 1
MHTEIUIeKTa"
dopmanuzanys MOHATHS aTOPUTMA.

19 Mamnna TeropyHTa Kak yHHUBEpCaabHAs |
MoJiedb BerunciieHuil. Tesuc Yépua—
TrropuHra
[IpakTnueckas pabora o treme

20 "CocTaBiieHHE MPOCTON MPOrpaMmbl TS 1
MamuHbl Thropunra"

21 Mamuna I[locta 1

22 Hopmansnbie anropudmel MapkoBa 1
ANTOpUTMHUYECKU HEpa3peIINMbIe

3 3a1aun. 3a/1a4a OCTaHOBA. |
HeBo3M0KHOCTh aBTOMATHYECKOM
OTJIAJIKK MPOTPaMM

24 CnoXHOCTb BBIYUCIECHUI 1

25 ITonck mpoCTBIX YKCEI B 3aJJaHHOM 1




JMana3oHe ¢ TIOMOIIBIO AITOPUTMA
«perrero IparocheHar

26

[Ipaktuyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33/IaHHOM JidanazoHe"

27

MHoropa3sps/Hble Leble Yhcia, 3aJa4u
JUIMHHOM apu(pMeTuKu

28

[IpakTnueckas pabora o Teme
"Peanu3zanus BEIYMCICHUN C
MHOTOpa3psIHBIMU YHCIIaMH "

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpakeHUs). XOII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[TpakTrueckas padoTa o Teme
"[TocTpoenue anaBUTHO-4aCTOTHOTO
cioBaps ISl 3aJaHHOTO TekcTa"

31

AHanu3 TeKcTa Ha €CTECTBEHHOM S3LIKE.
Brinenenue nocienoBareasHOCTEN IO
mabiony. PerynspHbie BEIpaKEeHHS.
YacToTHRIN aHAIIHN3

32

[IpakTuueckas padoTa o reme "Ananus
TEKCTa Ha ECTECTBEHHOM S3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPAKEHHUS

34

Brruucnenue apugmeTnyeckoro
BBIpAXKEHHUS, 3aIMCAaHHOTO B




MOCTPUKCHOU hopme

35

[IpakTudeckas paboTa 1o Teme
"Bpranciienue apupmMeTndeckoro
BBIPKCHHS, 3aITMCAHHOTO B
nocTpukrcHoOi hopme”

36

Ouepenu. Mcrionp3oBanue odepeu s
BPEMEHHOTO XpPaHECHUS JaHHBIX

37

[IpakTnueckas pabora o Teme
"Ucnons3oBanue ouepenn"

38

HepeBbsi. Peannzanus aepesa ¢
MTOMOTIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue nepeBa ist 3a1aHHOTO
apu(PMEeTUYECKOTO BBIPAKECHHUS

39

[IpakTrueckas padoTa o Teme
"Hcnonb3oBaHue IE€PEBHEB IS
BBIYHCIICHUS apU(PMETUIECKUX
BBIpaKEHUIT"

40

PexypcuBHbIE anropuTMsl 00xo01a
nepesa. Mcnonp30BaHue creka u
ouepenu 1 006xo/a aepena

41

PexypcuBHBIE anropuT™Mbl 00X01a
nepesa. Mcnonp3oBaHue cTeka u
ouepeau it 00xo/1a AepeBa

42

Anroputmsl Ha Tpadax. [loctpoenue
MHHHMAaJbHOIO OCTOBHOTO JIepeBa
B3BELICHHOT'O CBS3HOTO




HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B riryouny. O6xox rpada B
HAPUHY

44

KosnnuecTBo pasinyuHbIX IyTEN MEXIY
BEPIIMHAMH OpPUEHTUPOBAHHOI'O
AIMKINYECKOTo rpada

45

Anroput™m JIeHKCTpBHI.

46

[IpakTueckas pabora o Teme
"Bpruncienue JIMHbI KpaT4yanIinero
MyTH MEXAy BepIIuHaMu rpada
(anroput™m JlewkcTphr)"

47

AnroputMm ®noitga—Y opiuasnia

48

3agauu, pemnraeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX (PYHKITUI

49

[IpakTuueckas paboTa o Teme
"BeruncieHue peKypCcuBHBIX (YHKIIHH C
MTOMOIIBI0 TUHAMHYECKOTO
nporpaMmMupoBaHus"

50

33,[[3‘11/1, peuracMbIC C MIOMOIIbBIO
JAUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHHA:
MOJICYET KOJIUYECTBA BapHaHTOB

51

[IpakTnueckas paboTa o Teme
"[Toacy€r KoMuecTBa BAPUAHTOB C
IIOMOIIBI0 JUHAMHUYECKOTO
IIPOrpaMMHPOBaHUS"




3ajauu, penraeMbie ¢ MOMOIIbIO

52 JUHAMHAYECKOTO IPOTPAMMHUPOBAHUS:
3a/1a4yu ONITUMU3AIINHT
[TonsTue o mapaaurmax

53 nporpamMmmupoBanus. O030p S3bIKOB
MIPOTrpaMMHUPOBAHUS

54 [Tonsarue 06 0OBEKTHO-
OPUEHTHUPOBAHHOM IIPOTrPAaMMUPOBAHUHI

55 OO0bBeKThl U Knacchl. CBOMCTBA U METOIbBI
00BEKTOB

56 OOBEKTHO-OpUEHTUPOBAHHBIN aHAIN3
[IpakTnueckas paborta o Teme

57 "Hcnonp30BaHNe TOTOBBIX KIaCCOB B 1
nporpamme"

53 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOX0/1a
[IpakTruueckas pabota "Pa3paboTka

59 IIPOCTON MPOTrpaMMBbI C UCTIOJIb30BAHUEM 1
KJ1accoB"
WNukancynsauus. [Ipaktuueckas pabota

60 o Teme "Pa3paboTka kiacca, 0.5
HCIIOJIb3YIOUIEr0 HHKANCYIAIUI0"

61 Hacnenosanue. [Tommmopdusm

& [IpakTuueckas paborta mo Teme 1
"Pa3zpaboTka nepapxuu kjiaccos"”

63 Cpenpbl ObICTPOI pa3pabOTKH MPOTpaMM.




[TpoexTupoBanue uHTEpPEiica
HOJTb30BATEIS

[IpoextupoBanue uurepdeiica

64
MOJIH30BATENS

65 Hcnonp3oBanme roTOBBIX yIPaBIsieMbIX
AJIEMEHTOB JJIs MOCTPOCHUs HHTEepdeiica
[IpakTnueckas pabora o Teme

66 "PazpaboTka mporpaMmbl ¢ 1
rpaduyeckum uHTepdericom”

67 N3yuenune BTOpOro si3bka
MIPOTrpaMMHUPOBAHUS

63 N3yuenune BTOpOro si3bika
[IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO
MO/JIETTUPOBAHUS
JluckpeTruzanus npu MaTeMaTH4ECKOM

70 MOJICTMPOBAHUM HEMTPEPHIBHBIX
rporeccoB. MoaenupoBaHue JBUKECHUS

71 [IpakTnueckas pabora o treme |
"MoenupoBaHue JBUKEHUS"
MonenupoBanue OUOIOTHUECKUX

7 cuctem. [Ipaktuyeckas pabora o reme 0.5
"MonaenupoBaHue OHOJIOTHIECKUX )
cuctem"

73 MaremMatrnueckue MOJIEIN B SKOHOMUKE.

BrruncaureabHbIe SKCIICPUMCHTHI C




MOJEIIAMU

BepostHocTHbie MOonenu. [IpakTuueckas
pabota o Teme "MIMuTaiOHHOE

7 MOJIEJIUPOBAHUE C IOMOIIBIO METO/1a 05
MonTe-Kapmno"
75 KommnbrorepHoe MoieTMpoBaHme CUCTEM
yIpaBiIeHUs
76 O06paboTKa pe3yIbTaTOB IKCIIEPUMEHTA
77 Tabnuunble (pensiiuoHHbIE) 0a3bl
TTAHHBIX
[Touck, coprupoBka 1 UIbTpaIUs
73 JAHHBIX. 3aIPOCHl Ha BRIOOPKY JTAHHBIX.
3amnpockl ¢ napaMmeTpamu. Beraucnsiemblie
T0JISI B 3ampocax
79 [TpakTuueckas padota o teme "Pabdota |
C TOTOBOM 0a30i1 naHHBIX"
MuoroTabanunblie 0a3bl JaHHBIX. THITBI
80 CBs3eH Mexy TabiuiaMu. BHenHui
kitoy. LlenocTHOCTh 6a3bl JAHHBIX
[IpakTnueckas pabora mo Teme
81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI 1
TaHHBIX"
2 3anpockl K MHOTOTaOIMYHBIM 0a3am
TTAHHBIX
%3 [IpakTuueckas pabora o Teme |

"3anmpockl K MHOTOTAaOIMYHON Oase




MaHHBIX"

84 S3bIk ynpasienus qauasiMu SQL
[IpakTuyeckas paboTa o Teme
85 "VrpaBneHnue JaHHBIMU C TIOMOIIBIO
si3pika SQL"
26 Hepensimmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI
87 WHTepHeT-npuioxxeHus
[ToHATHE O CEpPBEPHON M KIMEHTCKON
88 JacTax cahta. TexXHOJIOTHs «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH
89 Ocuossl si3pika HTML
90 [IpakTuueckas padoTa o Teme
"Co31aHue TEKCTOBOM BeO-CTpaHUIIb"
91 OcnoBsl s3p1ka HTML
92 OcHossl s361ka HTML
[IpakTrueckas padoTa o Teme
"Co3naHue BeO-CTpaHUIIBI,
93 BKJIFOYAIOIIEH MYJIbTUMEINITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIC JTAHHBIE,
BH1€0)"
OCHOBBI KaCKaJHbIX TaOJIUI CTHIICH
94
(CSS)
[IpakTuueckas paborta o Teme
95 "OdopmiieHne CTpaHUIbI C TOMOIIBIO

KacKaIHbIX Ta0muI cTuiaen”




96

Cuenapun Ha si3pike JavaScript

97

Cuenapun Ha si3bike JavaScript

98

®opMBbl Ha BEO-CTpaHULIE

99

[IpakTudeckas paboTa 1o Teme
"O6paboTka naHHbIX popM"”

100

Pa3memienue Be6-caiiToB. Yciyra
XOCTHUHTA. 3arpy3ka (paityioB Ha caiT

101

Kanpuposanue. lcnpasienue
nepcneKkTuBsl. ['ncrorpamma.
Koppekuuns ypoBHe#, KOppeKIHs [BETA.
O0eciBeYnBaHNE [[BETHBIX
n300pakeHU

102

BBoa m300pakeHuit ¢ UCTIOJIb30BaHUEM
Pa3IMYHbIX HU(POBBIX YCTPOMUCTB.
[IpakTuueckas padoTa o Teme
"O6paboTka 1uppoBsIx GpoTorpadpuii”

0.5

103

Peryms. PabGota ¢ ob6nactsamu. OUIBTPHI.

[IpakTuueckas padota o Teme "Perymib
nudposbIx pororpadmit"

0.5

104

MHorocioiHbIe U300pakeHHUSI.
TexkcroBsie ciion. Macka ciiost. Kanaiesl.
CoxpaHEHHE BBIJICJICHHOH 00MacTu

105

[IpakTuyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[ToaroTroBka umIrOCTpaIuil s Beo-
caiftoB. [IpakTuueckas pabora mo Teme

0.5




HUMHUPOBAHHBIC U300PAXKCHUA
"AH 6 "

Bekropnas rpaduka. Bexropuzarms

107 ) 1
pacTpOBBIX N300paKeHUN

108 [IpakTudeckas paboTa 1o Teme |
"BekropHas rpaduka"

109 [TpuHIIMTIBI TOCTPOCHUS U |
peAaKTUPOBaHUS TPEXMEPHBIX MOJIeeH
[IpakTueckas pabora o Teme

110 "Co31aHue npoCThIX TPEXMEPHBIX 1
Mojeneun"”

111 Cerounbie Moseny. Marepuransl 1

112 [IpakTnueckas pabora o Teme |
"CeToynnie Momenn"

113 MonenrpoBaHue NCTOYHHUKOB |
ocselieHus. Kamepsl

114 [IpakTnueckas pabora o treme |
"Pennepunr"

115 AnnutuBHBIE TexHOJO0THHU (3D- 1
MIPUHTEPHI)

116 [Tonsitue o BI:IpTyaJIBHofI peabHOCTU U |
JIOTIOJTHEHHOM peanbHOCTH

117 PesepBHOE BpeMst 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1




121 PesepBHOE Bpems 1
122 PesepBHOe Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE BpeMmst 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMmst 1
135 PesepBHOe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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