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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOJICHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3zoBaHusl paszpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW  00Opa3oBaTeIbHOM  IPOrpaMMbl  CPEAHEro  OOLIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHOi padboueit
MPOrpaMMbl BOCITUTAHHUSL.

[Iporpamma 1o wuHpoOpMaTUKEe [MaeT MpPEJICTaBICHHE O LEIsIX, oOei
CTpareruu OOy4yeHUs, BOCHUTAHMS U pPa3BUTUS OOyYarOIIMXCsS CpEACTBAMMU
yuebHoro mpeamera «MHdopmaruka» Ha yriiyOJCHHOM YPOBHE, YCTaHaBJIMBAET
o0s13aTenbHOE IPEIMETHOE COJIEp>KaHHUe, Ipe1yCMaTpPUBAET ero
CTPYKTYPUPOBAHME IO pa3jiesiaM U TeEMaM Kypca, ONpeesieT paclpeaesIeHUe ero
Mo KjiaccaM (rojilaM M3y4deHHus ), JaeT MPUMEPHOE pacIpeesieHne YYeOHbIX 4acoB
IO TEMAaTUYECKUM pasfenaM Kypca U peKoMeHAyeMyio (IpUMEpHYIO)
IOCIEI0BATENbHOCTh  MX  M3YyYEHUSI C  YUYE€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIINUXCS.

[TporpamMma 1o nHpoOpMaTHKE ONPEEIIIeT KOJUUECTBEHHbIE U KAUECTBEHHBIE
XapaKTEPUCTHKU YUYEOHOr0o Marepuaia Jjisl KaXxJaoro rojia u3y4eHus, B TOM 4HCIIe
JUISL COZIEP KATENbHOIO HANOJHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTaluu oOyyaronuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOTrOBOM arrectanun). [IporpamMmma o nndopmaTuke sBseTcs
OCHOBOM JJI1 COCTaBJICHHUS AaBTOPCKUX Y4YEOHBIX NporpaMM U Y4eOHHUKOB,
MOYPOYHOTO MJIAHUPOBAHUS KypCa YUUTEIIEM.

Nudopmatuka B cpegHem 06111eM o0pa30BaHUN OTPAKAET:

CYUIHOCTh HMH(POPMATHUKM KaK Hay4YHOH JUCHMIUIMHBL, H3ydarouleu
3aKOHOMEPHOCTH MPOTEKAaHUsI U BOZMOXKHOCTH aBTOMAaTH3aIlMi MH(OPMALMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JIaCTU  NPUMEHEHHS  WMH(OpPMATUKHU, TMPEXKIAE  BCErO
UH(OPMAIIMOHHbIE TEXHOJIOTUH, YIIPABIEHUE U COLIMAIIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMaTUKM U WHGOPMAILMOHHON
JESATEIbHOCTH.

Kypc undopmaTtuku st ypoBHSL CpeAHEro oOuiero oopa3oBaHUs SIBISETCA
3aBepUIAIONIMM JTAllOM HENPEPbIBHOW MOJATOTOBKM OOYyYaromMXCcsi B 00JacTH
MH(GOPMATUKU U HUHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, OMHPAETCs
Ha CoJep)KaHue Kypca MH(OPMATUKH YPOBHSI OCHOBHOT'O OOIIEro 0Opa3oBaHMs U
ONBIT  IOCTOSHHOTO  NPUMEHEHUS  HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA, Ja€T TEOPETHYECKOE OCMBICIECHUE, MHTEPIPETANI0 U 0000IIeHNe
3TOrO OIBITA.



Pe3ynpTaThl  yrayOJACHHOTO YpPOBHS M3Yy4EHHs Yy4eOHOro ImpeamMera
«UudopmaTrkay OpUEHTHPOBAHBI HA TMOJYYEHHE KOMIIETEHTHOCTEW MJis
nocienyronei  mpodecCHoHaTbHON  NEATETHbHOCTH KaKk B paMKax JTaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0acTsax. OHU BKIIIOYAIOT B CEOsI:

OBJIAJICHUE KIIOUYEBBIMU TMOHATUSIMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JlaHHas TMpeaMeTHas 00JacTh, PacloO3HABaHHE COOTBETCTBYIOIIUX UM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHBIE MOIXOIbI
K M3YYCHHIO SIBJICHUN, XapaKTEPHBIX I U3y4aeMOi peIMEeTHON 001acTH;

YMEHUE peuiaTh THUIIOBbIE IPAKTUYECKUE M TEOPETUYECKHE 3aJauH,
XapaKTEpHbIE I HUCIOJb30BaHUA METOAOB W HWHCTPYMEHTApUS JaHHOU
MpeaMeTHON 00J1acTH;

HaJIMYUE TPEACTABICHUN O JaHHOW MpeIMeTHOW 00JacTH Kak LEeJIOCTHOU
TEOpUHU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSI3fX CO CMEXHBIMU OOJACTSIMU
3HAHUM.

B pamkax yriayGneHHOro ypoBHsI M3y4eHMs] MH()OPMATUKH OOecreunBaeTcs
L[eJICHANPABJICHHAs] TOATOTOBKA O0yYaromuxcsl K MPOAOLKEHUI0 00pa30BaHUsS B
OpraHu3anusx  NpoPEecCHOHALHOTO  00pa30BaHMsl IO  CHEIUATBHOCTSM,
HETNOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMH, TaKUM Kak
nporpamMMHasi MHXeHepus, UHGOpMalMOHHAas 0e30MacHOCTh, WH(OPMAIMOHHBIC
CUCTEMbl M TEXHOJIOTMH, MOOWJIbHBIE CHCTEMBbl M CETH, OOJbIIME JAHHBIE U
MallMHHOE O0y4YeHue, NPOMBIIUICHHbII MHTEPHET BEUIEH, WCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJOTMU OECpOBOAHON CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIPEAECICHHOIO PEeecTpa, TEXHOJOIMU BUPTYaJbHON U
JIOTTIOJTHEHHOM peabHOCTEM.

OcHoBHass 1enb wu3ydeHus yudeOHoro mnpenmera «MHpopmaruka» Ha
yIIIyOJICHHOM  YpPOBHE CpelHero ooOmiero oO0pa3oBaHus —  oOOecIeueHue
JanbHEeNIIero pa3BUTUS HHPOPMALMOHHBIX KOMIIETEHLIMA OO0Yy4arolerocs, ero
TOTOBHOCTH K JKHU3HH B YCJIOBMSIX pa3BUBAIOUIETOCs MH()OPMAIIMOHHOTO 00LIeCTBa
Y BO3PACTAIOIIEN KOHKYPEHLUMH Ha pPbIHKE TpyZa. B CBA3M ¢ 3TUM H3ydeHHE
uHpopmatuku B 10—11 kimaccax A0MKHO 00€CIEUUTD:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
uHpopmMaTuku, WHPOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(OpPMHPOBAHHOCTh OCHOB JIOTUYECKOTO M aJITOPUTMHUYECKOTO MBIILICHHUS;

c(OPMUPOBAHHOCTh YMEHUW pa3ianyath (akThl U OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh HX CBA3b C KPUTEPUSIMH OLIEHUBAHHUA M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMOMN LIEHHOCTEH, MPOBEPSATH HA JOCTOBEPHOCTH U
000011aTh HH(pOPMAITHUIO;



c(OPMHUPOBAHHOCTh  TPEJCTABICHUA O BIUSHAM  HWHPOPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb YEJOBEKa B OOIIECTBE, IMOHMMAHHUE COIMAILHOIO,
AKOHOMMYECKOTO, TMOJUTUYECKOTO, KYJIbTYPHOTO, KOPUANYECKOTO, MPUPOIHOTO,
SPrOHOMHUYECKOTO,  MEAMIIMHCKOTO ¥ (U3HOJOTUYECKOTO0  KOHTEKCTOB
MH()OPMAITMOHHBIX TEXHOJIOTHH;

MIPUHATHUE MPABOBBIX U 3TUUECKUX ACHEKTOB MH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HaHUE OTBETCTBEHHOCTHU JIIOJEH, BOBICUCHHBIX B CO3/IaHUE W UCIOJIb30BAHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHue nHGOpMaIny;

CO3J]aHUE YCJIIOBHM IS Pa3BUTHUsSI HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
HCCIIEIOBATENIbCKON M TBOPYECKOM AEATEIbHOCTH, MOTHBAIIMU OOYYalOIIMXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «HMHbopmaTrKa» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «Lu¢poBass rpaMOTHOCTB» TOCBAIICH BOIpPOCaM YCTPOMCTBA
KOMIIBIOTEPOB U APYIHMX JJIEMEHTOB LHU(PPOBOrO  OKPYXKEHHUS, BKIIOYAS
KOMITBIOTEPHBIE CETHU, UCIIOJIB30BAHUIO CPEJCTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetu VIHTEpHET MW HCMOJB30BAHUIO HHTEPHET-CEPBUCOB, HH(POPMALMOHHOU
0€30I1aCHOCTH.

Paznen «Teopermueckue OcCHOBbI HMHPOPMATHKH» BKJIIOYaET B ceOs
NOHATUHHBIA anmapar HMHPOPMATHUKH, BOMPOCH KOAUPOBaHUS HHGOPMAIIHH,
u3MepeHus WH(POPMAIIMOHHOTO 00BhEMa JaHHBIX, OCHOBBI aireOpbl JIOTUKU H
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Paznen «AaropurMbl M NPOrpaMMHPOBAHME» HAIPaBICH Ha Pa3BUTHE
AITOPUTMHYECKOTO MBIIIJICHUS, Pa3paboTKy alrOPUTMOB M OLIEHKY UX CJIOKHOCTH,
(dbopMHpOBaHKE HABBLIKOB pEAIM3AIlMU MPOTPAMM Ha SA3BIKaX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «WHpopManmoHHbIE  TEXHOJOrHM»  TIOCBSIICH  BOMOpoOcam
MpUMEHEHUsT WH(OPMAIIMOHHBIX TEXHOJIOTHHA, PEaJIM30BaHHBIX B TMPUKIIATHBIX
MPOTPaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCIIE B 3ajayax aHaJIn3a
JAHHBIX, MCMOJB30BAHHMIO 0a3 JAHHBIX U D3JEKTPOHHBIX TAaOMUI[ AJsl pEelIeHUs
NPUKJIAJHBIX 3a7a4.

B npuBeacHHoMm panee coaepkaHuud yueOHoro mpenmera «MHpopmatuka
KYPCUBOM  BBIJICJICHBl  JOMOJHUTEIbHBIE TEMbI, KOTOpbIE HE BXOHIAT B
00s13aTeNbHYI0 IPOrpaMMy OOyUY€HUs, HO MOTYT OBbITh MPEIOKEHBI JIJIsI U3YUYECHUS
OTJIETbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOneHHbI  ypOBeHb H3y4YeHUs HMHPOPMATUKU PEKOMEHIYeTCs IS
TEXHOJIOTMYECKOTO  MpOouiIs, OpPUECHTHPOBAHHOIO HA  HMHXKEHEPHYIO H
UH(POPMALMOHHYIO c(hepbl AESITeNbHOCTU. YTIYOJICHHBIH YPOBEHb HW3YUCHHS
nH(GOPMATUKH 00ECTICYNBAET: MOATOTOBKY 00YYaIOIINXCsl, OPUEHTUPOBAHHBIX HA



CHENUaIbHOCTH B 00yacTh WH(POPMAIMOHHBIX TEXHOJOTHH W HWHXXCHEPHBIC
CHEIMATLHOCTH, YJYacTHEe B TIPOCKTHOW M HCCIIEIOBATEIIbCKON NIEATEIHHOCTH,
CBS3aHHOH C COBPEMEHHBIMH HAMpaBICHUSAMH OTpacin WHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, MMOATOTOBKY K YYaCTHIO B OJIMMITHAAAX U CIaue
EnmHoro rocymapcTBeHHOTO SK3aMeHa 1o HH(popMaTHKe.

[TocnenoBaTenbHOCTh WM3YYEHHUS TEM B Tpeleiax OJHOTO roja OOydeHHs
MOXET OBITh M3MEHEHAa 10 YCMOTPEHHUIO YYHUTENsl TMpPH IOATOTOBKE pabouei
IPOrpaMMBbI U TIOYPOYHOTO TTAHUPOBAHHSL.

OO61iee yKnciio 4acoB, PEKOMEHIOBAHHBIX JJII U3y4eHUs HHPOpMATUKH — 272
gaca: B 10 xiracce — 136 gacoB (4 gaca B Henelnmo), B 11 kmacce — 136 gacoB (4 yaca
B HEJETIO).



COJAEPKAHUE OBYYEHUA
10 KIIACC

HugpoBasi rpaMOTHOCTH

TpeOoBanus TexHUKM ©O€30MaCHOCTM M TUTHEHBI TMpuU pabore ¢
KOMITBIOTEPAMH U JPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[Tpununel paboOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTHYECKOE BBIMOJIHEHHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatuBHasi, MOCTOSHHAsT U JOJTOBpeMeHHas namMatb. OOMEH [aHHBIMH C
moMouIpk0 KH. KOHTpoJepsl BHEMHUX YCTPOUCTB. [IpsAMoii ToCTyn K MaMsTH.

OCHOBHBIE  TEHJCHIMU  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHA.
[TapannensHbie BBIYWCIICHHUS. MHOronpoueccopHbie CHCTEMBI.
CynepkommbloTepbl. PacnpeneneHHbie BBIYUCIUTENBHBIE CUCTEMBl U 00paboTKa
OonpIIMX JaHHBIX. MoOOWIbHBIE [HUPPOBBIE YCTPOWCTBA ©U MX pPOJb B
KOMMYHUKAITUSX. Bcerpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTu3npoBaHHbIe MPOU3BOCTBA.

[IporpammHuoe oOecreueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Buabl
MpOTpaMMHOTO obOecrnieueHrus W uX HazHaueHwe. OCOOEHHOCTH MPOTrPaMMHOTO
obOecrieueHrss MOOWUIBHBIX ycTpoiicTB. [lapamiensHoe mporpamMMuUpOBaHUE.
CucremMHoe mnporpamMmmHoe obOecrnieueHue. OrneparioOHHbIE CHCTEMBI. Y TUJIUTHI.
HpaviBeppl  ycTpoucTtB. HWHCTammsauus W JCHHCTAUISAUMS — POTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTeMbl. [IpUHIMIIBI pa3MelieHuss ¥ MMEHOBaHHS (ailjioB B
nojroBpeMeHHor namatu. [abnonsl Ay onucanus rpynn ¢Gaiios.

[Iporpammuoe obecnieueHue. JIneH3upoBaHue MporpaMMHOro odecrieueHus
u 1udpoBeix pecypcoB. I[lpompuerapHoe u  CcBOOOJHOE MPOTPAMMHOE
obecrieuenne. KoMmMepueckoe 1 HEKOMMEPUYECKOE MCIOIB30BaHUE MPOTPAMMHOTO
obecnieueHuss W 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIMBaeMasl
3akoHOHarenbCTBOM Poccuiickon dDenepanuuy 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IPOrpaMMHOro o0ecriedeHus U UG POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U annapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CeteBbie mpotokoiibl. Cetb MHTEpHET. Anpecanust B cetu MutepHeT. [IpoToKOBI
creka TCP/IP. CucrtemMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojceTH ¢ MmOMONILI0 Macok moxacereil. CereBoe
anMuHUCTpupoBaHue. [loryyeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus cBA3U C y3ia0M cetu. OmnpeaeneHue mapiipyTa JIBHKEHUS
MTAKETOB.

Buast  pestensHoctu B cetu  HMutepner. CepBucbkl  HMHTepHeTa.
['eoundopManmoHHbIe CUCTEMBI. | '€0I0KaIIMOHHbBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hanpumep, JOKarus MOOWIBHBIX TenedOHOB, OIpPEACICHUE 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

l'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yCiayrd. ColMallbHbIE CETH —
OpraHu3anusi KOJUIEKTMBHOTO B3aMMOJCUCTBUS W oOMeHa aaHHbIMU. CeTeBoit
ATUKET: TNpaBWiIa MOBeACHUs B KuOeprpocTpanctBe. lIpoGiema MOATUHHOCTH
noyiyaueHHoU nHpopmaiuu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHBIE M YKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIOJIH30BAHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTHiA. OO0mme mpoOiIeMbl 3alUThI
uHdopmaruu 1 uHbopmanmoHHOW  OezomacHocTH. CpencTBa  3allUTHI
uH(bOpMAIIUM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX
uH(pOpPMAIIMOHHBIX ~ cucTeMmaX. [IpaBoBoe obOecrnedueHre UHPOPMAMOHHOM
0€30MacHOCTH.

[IpenoTBparieHue HECAHKIIMOHUPOBAHHOTO JocTyna K JUYHOM
KOH(DUIEHIIUATEHON HH(OpMAIIMK, XpaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoicTBax. BpemoHnocHoe mporpaMmHoe oOecrieueHrne U CrocoObl
OOpbObl ¢ HUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHuzanus JAYHOIO apXuBa
uHpopmanuu. PezepHoe konuposanue. [laposbHas 3anmTa apxusa.

[udpoBanue naHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
Mudper npocrori 3amensl. [udp Leszaps. ludp Buxenepa. Anroputm
mdpoBanus RSA.

Teoperuueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanneie u 3HaHus. UHQopmanmoHHbie mpoIeccsl B MPUPO/IE,
TEXHUKE U OOIIIEeCTRBE.

HemnpepbiBHBIE W JIMCKPETHBIE BEIMYMHBI M CcUTHaIBL. HeoO6xoauMocTh
JTUCKpeTU3aluu WHOOpPMAIMU, TpeIHA3HAYCHHOW /g XpaHEHUs, Mepenadyu u
00paboTKH B HU(POBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMepHbIE U  HEpPAaBHOMEPHBIE  KOJIBI.
JlekoupoBaHue COOOIIEHUM, 3alMMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJUPYEMBIX KOJIOB C IOMOIIBIO
nepeBa. EnuHuiipl n3mMepenust komuecTsa nuHpopManuu. AnhaBUTHBINA MOAXOM K
OLICHKE KOJIMYeCTBa MH(POPMALIUH.

CucteMbl cuucieHus. Pa3BépHyTas 3amuch IEIbIX M APOOHBIX 4YHCENT B
MO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBa MNO3UWIMOHHOW 3alUCH  YHUCHA:
KOJMYECTBO ITU(p B 3alUCH, MPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBbI
CUMCJIEHUA. AJITOPUTM MEPEBO/Ia LEJIOro yuciaa u3 P-MuHON CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJITOPUTM TMEpeBojila KOHEYHOW P-myHOM 1pobu B NECATUYHYIO.
ANTOpUTM TEpEeBOJA LEJIOr0 YHCIA U3 JIECITUYHOM CUCTEMBI CUMCIEHUS B P-
nuyHyto. IlepeBox KoHeuHOW pgecaTuyHOW npoOu B P-munyro. [[BomuHas,
BOCbMEPUYHAS M IIECTHALATEPUYHAS] CUCTEMBI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmernueckre omnepanuy B MO3UIIMOHHBIX CHCTEMAaX CUHCIICHUS. TpondHas
YPaBHOBEILIEHHAs! CUCTEMA CUUCIIEHUA. [|BONYHO-IECATUYHAS CUCTEMA CUUCIICHHUSL.
Komupoanue tekctoB. KommpoBka ASCIl. OngnobGaiiTHBIE KOAMPOBKH.
Cranpaptr UNICODE. KomupoBka UTF-8. Omnpenenenrie uHGOpPMaIMOHHOTO
00bEMa TEKCTOBBIX COOOILIEHU.

KogupoBanne  m3oOpakenuit. OrmeHka  HHPOPMAIMOHHOTO  00BEMa
rpaUUecKuX NaHHBIX MPY 3aIaHHBIX Pa3pelICHUN 1 TIIyOMHE KOAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekrtopHoe xomupoBanue. dopmarsl rpaduueckux ¢anios.
Tpexmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OuieHKa HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICcka3bpiBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepamuu. TaOnuibl UCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckue TtoxaecTa. JlOKa3aTeNnbCTBO JIOTMYECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIMI] UICTUHHOCTH. Jloruueckue onepanuy U ornepaluyd HaJl MHOKECTBAMHU.

3aKkoHBl aIreOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpPA30BAHMS JIOTHUYECKUX
BbIpakeHNU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIUN OT KOJIMYeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTUYECKUX (PYHKITUM.

Kanonunueckne  ¢gopmbl  sormueckux  BbipaxkeHuil.  CoBepIIICHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIEe (OPMBI, QJITOPUTMBI HX
MOCTPOCHUS 110 TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »3M€MEHTBI B COCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
Muoropa3psaaeii cymmarop. IloctpoeHne cxeM Ha JOTMYECKMX BJIEMEHTax II0
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienne LEIbIX 4YHCET B HaMATH KowmmbioTepa. OrpaHUYEeHHOCTH
JUana3oHa 4Kcell NpU OrpaHMYEHHUU KOJu4ecTBa pas3psinoB. I[lepenosHenue
pa3psTHON CeTKH. be33HakoBbIC M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHMT. J[BOMYHBIM
JOTIOJIHUTEIJIbHBIA KOJI OTPULIATEIIbHBIX YHCEN.

[lobutoBble Jorumyeckue omnepauuu. Jlornueckuii, apudmernyeckuii u
nukndeckuid  capuru.  [lludpoBanue ¢ MNoOMOIIBIO TMOOUTOBOM —omepaiuu
«uckirovaroee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMSATH KOMIBIOTEpA. 3Hayallas
4acTh U MOPSAJOK uucia. JlnanazoH 3HaA4eHWM BeleCTBEHHbIX yuceln. [Ipobnembl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OrPaHUYEHUEM KOJUYECTBA
pa3psiioB. BrimonHeHue omnepanuil C BEIIECTBEHHBIMM YHWCIAMH, HAKOIUICHHE
OIIMOOK MPU BHIYUCICHUSX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHrne BO3MOXKHBIX pPE3yJbTaTOB padOThl NPOCTEHIINX aITOPUTMOB
YOPABJICHUS MCIOJHUTEISIMU M BBIYMCIHTENBHBIX alropuTMoB. OrmpeneneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPHIX AITOPUTM MOKET J1aTh TPEOyeMbIil pe3yIbTarT.

Oranbl pemieHusi 3a1ad Ha KommbloTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, MNpo@uiMpoBUMK. KoMmuisuus u UHTEpHpeTanus
nporpamMm. BupTyanbHble MallIuHEI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToasl OTIAJKH  MPOTPaMM.
Hcnonbs3oBaHne TpaccUpOBOYHBIX Tabmuu. Otmanoussiid BeiBoA. Ilomarosoe
BBITIOJIHEHUE NTporpaMmebl. Toukn octaHoBa. [IpocMoTp 3HaYEHUI IEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LEJIOYUCIICHHBIC, BEIIECTBCHHBIC, CHUMBOJIBHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxnbie  ycmoBus. Iluknael ¢ ycmoBueM. Llukiabl mo  mepeMEHHOM.
B3anMo3aMeHseMOCTh  pa3iMYHbIX  BUIOB  ULUKIOB. VHBapuaHT  LHKIIA.
CocraBieHue LUKIA C HCIOJIb30BAHUEM 3apaHee OINPENCICHHOTO HWHBAapUAHTA
UKJIA.

JlokyMeHTHpOBaHUE IPOTPaMM. Hcnonb3oBaHue KOMMEHTApUEB.
[ToaroroBka onucaHusi IPOrpaMMbl U MHCTPYKLIHMH TSI TOJIb30BATENS.

AJTOpUTMBI 00pa0OTKU HATYPAIbHBIX YWCEN, 3alMCAHHBIX B TMO3UITMOHHBIX
CUCTEMax CYHUCJIEHHUS: pa30MeHHe 3alucd Yucia Ha OTAENbHbIE LHQPHI,
HaxOXJ€HUE CYMMbl W TMpPOMU3BEINEHUSA UU(Dp, HAXOKIACHUE MaKCUMAJIbHON
(MUHUMATBHOW) LU PHI.

Haxoxzaenue Bcex MpOCTHIX YKCEN B 3aJaHHOM auana3oHe. lIpencraBieHue
quclia B BUJI€ Ha0Opa MPOCThIX COMHOXKUTEJIEH. ANrOprUT™M OBICTPOTO BO3BEACHMUS
B CTEIEHb.

O6paboTka JaHHBIX, XpaHsmuxcs B (paitnax. TekcToBble U TBOUYHBIE (DAlIbI.
daitnoBeie niepeMeHHble (daiinoBbie ykazatenu). Utenue w3 ¢aiina. 3amuch B
daiin.

Pa36uenue 3anaun Ha moazanayu. [loamporpaMmsl (Mporeaypbl U GyHKIUH).
Pexypcusa. PexypcuBable 00bekThl ((pakransi). PekypcuBHBIE Mpolenypbl u
¢bynakuu. Micronp3oBanue cTeka Jisi OpraHu3allii PeKyPCUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHAApTHOM OHOIMOTEKM sI3bIKa TMPOTPAMMUPOBAHUS.
[ToaxmtoueHue  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEINIECH.
MoaynpHBIA NPUHIAI HOCTPOEHUS NPOTPAMM.

Yucnennsle MeTojpl. TouHOoe M MNPUOTMKCHHOE pEUIeHHs 3aJauu.
YuclieHHbIE METOJIbI PEUIEHUsI YPAaBHEHUI: METO] nepedopa, METO 1l MOJIOBUHHOTO
nenenusi. [IpuOnmkeHHOE BBIYMCICHUE JJIMH KpUBBIX. BblumciieHue miionanen
Guryp ¢ NOMOIIBIO YHUCIEHHBIX METOJOB (METOJ MPSIMOYTOJIbHUKOB, METOJ



tpaneuuit). Ilomck Makcumyma (MUHMMYMa) GYHKIUH OJHOW IEpPEeMEHHOMN
METOZOM MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHMBOJBHBIX  JTaHHBIX. BcCTpoeHHBIE  (QYHKIIMKM  s3BIKA
MIPOTPaMMUPOBAHUS JIsI 00paOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: TMOJICYET KOJMYECTBA TMOSBICHUM CHMBOJIA B CTPOKE,
pa3OueHrue CTPOKM Ha CJIOBa TO NPOOENbHBIM CHUMBOJIAM, MOUCK MOACTPOKU
BHYTPU JaHHOM CTPOKH, 3aME€Ha HAWJECHHOM IMOJCTPOKM Ha JPYTYH0 CTPOKY.
['eHepanust Bcex CIOB B HEKOTOpPOM ayipaBUTE, YAOBIICTBOPSIONINX 3aJaHHBIM
orpanudeHusM. [IpeoOpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCIEOBATENIBHOCTU 4YHCEN. Bpluuciaenne o0000IIEHHBIX
XapaKTEPUCTHUK PJIEMEHTOB MACCHBA WUJIU YUCIOBOU MOCIEA0BATEIILHOCTH (CYMMBI,
MPOU3BEACHUSA, CPEAHEro apu(PmMeTHyecKoro, MUHUMAIBHOTO M MaKCHUMaJbHOTO
AJIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO).
JIMHENHBIN TOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CoptupoBka ogHOMEpHOTO MaccuBa. [IpocTeie METONBI COPTUPOBKU (METO.
My3bIpbKa, METOJ BbIOOpa, COPTHUPOBKAa BcTaBKaMu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MmaccuBa (anroput™m QuickSort). JIBomuHBIA TOHUCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBIE MacCUBBI (MATpPUIbl). ANTOPUTMBI OOpPabOTKU JABYMEPHBIX
MaCCHBOB: 3aI0JHEHHE JBYMEPHOI'O YHCJIOBOTO MACCHBA MO 33IaHHBIM MpaBUIIaM,
MOMCK 2JIEMEHTA B JIBYMEPHOM MAacCHBE, BBIUHUCIICHHE MakCUMyma (MUHHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCUBa, IEPECTAaHOBKA CTPOK M CTOJIOLIOB
JBYMEPHOI'O MaCCHBA.

HNudopMmaunoHHbIe TEXHOJIOTHHU

TexcroBerit mpoueccop. PenaktupoBanue u ¢opmartupoBanue. [IpoBepka
opdorpadun u rpammartuku. CpeacTBa TMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  McnonszoBanue  crwiieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIC
nokyMeHTbl. CHockM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pelieH3UupOBaHKS B TEKCTOBBIX Mpolieccopax. O0auHble CEPBUCHI.
HenoBas mepernmcka. Pedepar. I[lpaBuna 1uuTUpOBaHUS HCTOYHHKOB U
opopmienusi Oubmmorpadudeckux cchbuiok. OdopmileHne CIHUCKa JTUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEeKCTa. TeXHHUUECKHE CpPEICTBA BBOA
TekcTta. Chnenualn3upoBaHHBIE CPEACTBA PEAAKTUPOBAHMS MAaTEMATHYECKUX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIC 33J]ayM aHalv3a JaHHBIX: MPOTHO3UPOBAHUE,
Knaccuukanys, KiacTepu3alus, aHaau3 OTKIoOHeHWH. [locrmenoBaTenbHOCTD
peleHus 3ajad aHaiu3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allMsl JaHHBIX, MHTEPIIPETalNs pe3ybTaToB. [[porpaMMHubie cpeacTBa u



MHTEPHET-CEPBUCHI JIJIs1 00pabOTKHU M MPEeACTaBICHUS NaHHBIX. bosbline nTaHHBIE.
MammnHoe o0yuyeHue. HTennekTyanabHbli aHaau3 JaHHbIX.

AHanu3 AaHHBIX C MOMOINBIO 3JEKTPOHHBIX TaOiull. BbrancieHue cyMMsl,
CpEAHEro apupmMeTHYecKoro, HaudOJIbIIETO (HAUMEHBIIET0) 3HAUEHHs! AUAIa30Ha.
Boruncnenne kosgduureHTa Koppensuuu JBYX psAaoB JaHHbIX. IlocTpoenue
CTOJOYAThIX, JMHEWYaThIX W KpyroBbix auarpamm. IloctpoeHue rpadukon
¢yukmmii. [logbop muHUM TpeHa, pelIeHre 3a]]a4 IPOTHO3UPOBAHUSI.

UucneHHoe pelIeHHE YpaBHEHMM € IIOMOLIBIO IOJ0Opa IapameTpa.
OnTuMu3anus Kak NOMCK HAaWIyYIlIero pelIeHUs B 3aJaHHBIX ycloBusaX. llenesas
¢yHkus, orpaHudeHus. JlokanbHble U TII00aNbHBII MUHUMYMBI II€JIEBOM
¢yHkuu. Pemenue 3a1a4 ONTUMHU3ALUU C TIOMOILBIO 3IEKTPOHHBIX TAOJIHII.

11 KJIACC

Teoperuyeckne 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOAbl K OIEHKE KOJIMYECTBA HHGPOpManuu. 3aKOH
agmutuBHOCTU MH(OpManuu. @opmyna Xaptiau. MHpopManus v BEPOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxatusi gaHHbiX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIIyOuHBI KogupoBaHus 11Beta. OcHOBHBIC Ujien anroputmos cxkatus JPEG, MP3.

CkopocTh mepenadyd JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM IIepeayd  OT
MH(OpMATMOHHOTO O00BbEMa JAHHBIX M XapaKTEPUCTUK KaHaia CBsA3W. lIpuunHbI
BO3HMKHOBEHUs OMMOOK TMpu TmepeAade JaHHbIX. Koabl, mo3Bossdonme
OoOHapyXHBaTh M HCIPABIATh OIUIMOKH, BO3HHUKAIOLIUE MpU Meperadye JaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBTopenuem 0utoB. Koapl XoMMuHra.

Cuctembl. KoMIOHEHTBI cucTteMbl W UX B3aumoaecTBue. CHUCTEMHBIN
addekT. YnpapneHue kak nHGopMamoHHslit nporecc. OOpaTHas CBS3b.

Mopnenn n monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOJEIN
MOJICIIUPYEMOMY OOBEKTY WJIM Mpolleccy, e MoaenupoBanus. Gopmanusaius
NPUKJIAIHBIX 3a]a4.

[IpencraBneHue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAC, YAOOHOM IS
BOCHPUSATHS yesnoBekoM. I'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TaOIUIbI,
rpaduxn).

I'padsl. OcHoBHBIE TOHSTHSA. Buasl rpadoB. Onucanue rpagoB ¢ NOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUL, CIHMCKOB CMEXKHOCTH. PemieHnue
QITOPUTMUYECKUX 3a]ad, CBA3aHHBIX C aHauu3oM rpadoB (IIOCTpPOCHHE
ONTHUMAJIBHOIO TNYTU MEXAYy BeplIMHaMu rpada, OmnpeaeseHue KOJIUYeCTBa
pPa3IMUHBIX IIyT€d MEXAy BEpPIIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada).



HepeBnsi. bunapaoe nepeBo. JlepeBnsi moucka. CrocoObl 00xoma aepesa.
[IpencraBneHne apu@MeTHUECKUX BBIPAXKEHUN B BUJAE JepeBa. J\UCKpETHbIE UTPBI
JBYX UTPOKOB € MoiHOM uHpopManueil. [loctpoenue nepesa nepebopa BapHaHTOB,
ONHMCAaHUE CTPATETHU UTPhbl B TaOIUYHOU (hopme. BBIMTPHILIHBIE U TPOUTPHILLIHBIE
MO3WLIUH. BBIUTPBIITHBIE CTPATETUH.

CpencrtBa HMCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHI MAIIMHHOIO IEPEBOAA U
pacrio3HaBaHusl yCTHOW peur. KOorHUTHBHBIE cepBUCHL. MaeHTHdUKams u mouck
N300paKeHUH, pacno3HaBaHUE JULL. CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX WIpax. Mcmoiap30BaHHE METO/OB
MCKYCCTBEHHOTO MHTEJIEKTa B 00ydYaromux cucreMax. Vcrnoiab30BaHHE METO/IOB
MCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcrnekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTyalIbHBIX crcTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOrPaAaMMHUPOBAHHE

@opManuzanuss ~ OOHATHSA  anroputma. Mammuea  TeropuHra  Kak
yHUBepcaibHas Mojienb Bbrunciienuid. Tezuc Yepua—Twropunra.

OueHka CIOXHOCTH BblUMCIeHUH. Bpemsi pa®oTel 1 00BEM HCIOIB3YEMOM
naMsATH, MUX 3aBUCUMOCTh OT pa3Mepa MCXOIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI  ITOJMHOMHUAJIBHOM
cinoxHoctd. Ilepebopuble anroputmbl. llpuMepsl pa3iaMyYHBIX —aAJITOPUTMOB
pelIeHus OJTHOM 3a7]a4M, KOTOPbIE UMEIOT PA3IMYHYIO CIIOAKHOCTb.

[Touck mpoCTBIX YuCEN B 33aJaHHOM JUAaNa3OHE C IMOMOIIBI0 AJIrOpPUTMA
«petieto IpaTtocheHay.

MHoropa3psaHble Lenble Yhclia, 3a1a4 JJIMHHOW apu(METHKH.

CnoBapu  (accollMaTHBHBIE MAaCCHUBBI, OTOOpa)keHus). Xd3UI-TAOIUIIBL.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIOBApS AJId 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwlumncienue
apu(pMETHIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOHN dopme.

Ouepenu. Mcnionb3zoBaHue o4epen Jisl BDEMEHHOIO XPAHEHUS JaHHbIX.

Anroputmbel Ha rpadax. [locTpoeHne MHUHHMaIbLHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHpOBaHHOTO Tpada. KonnyecTBO pazianyuHbIX
nyTed MeXAy BEpIIMHAMU OPUEHTHPOBAHHOTO AIMKIMYECKOro rpada. AaroputrMm
JIeHKCTpBI.

JepeBps. Peanuzanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) gepeBbs. llocTpoeHue nepeBa AJisi 3aJaHHOTO apU(pMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00Xx0ja fepeBa. Mcnonp3oBaHue creka u
ouepenu A 00xoja JepeBa.

JluHamMu4eckoe MNpOorpaMMHpOBAaHME Kak METOJX pelleHus 3a1ad ¢
COXPAHEHUEM IPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIe C ITOMOIIBIO



JTUHAMUYECKOTO TPOTPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (PYHKITUH,
MOJCYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3ALUU.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM HPOrpaMMUpOBAHUH. OOBEKTHI U
kiaccbl. CBoMCTBa U MeTOABbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAJIM3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IMOAXOA.
WNukancynsiuus, Hacieg0oBaHUE, MOIUMOPPHU3M.

Cpenpl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanme wuHTepdeiica
nosb3oBatens. VCrmoiab30BaHWE TOTOBBIX — YHOPABISIEMBIX  3JEMEHTOB  JUIA
OCTpOEHUSI HHTEpPeiica.

O0630p  s3bIkOB  mporpammupoBaHus.  [lowsatne o  mapaagurmax
MIPOrpaMMHUPOBAHMSL.

NudopmManuoHHbIEC TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHUS: IOCTAHOBKA
3ajaud, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENIHU, KOMIIBIOTEPHBIM
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOACIUPOBAHUS.

JluckpeTuzanusi OpU MaTEeMaTHYECKOM MOJIEIIMPOBAHUM HEMPEPBIBHBIX
npoieccoB. MojaenupoBaHue JABWXKEHHUS. MojaenupoBaHue OMOJIOTHYECKUX
cucteM. MaremaTM4yecKue  MOJEIM B SKOHOMHKE.  BpluncnutenbHbIe
SKCIIEPUMEHTHI C MOJEISIMHU.

OO0paboTka pe3yabTaTOB JKCHEpUMEHTa. MeToJl HaMMEHBIINX KBaJIpaToOB.
OuneHka YHCIOBBIX MApaMETPOB MOJECIUPYEMBIX OOBEKTOB UM  IPOLIECCOB.
BoccranoBneHre 3aBUCUMOCTEN 0 pe3yJibTaTaM 3KCIEPUMEHTA.

BepostHoctaeie  momenmu.  Mertonert Monte-Kapno.  MmutanmonHoe
MozenupoBaHue. CuCTeMbl MaCCOBOIO OOCITYKUBAHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl AaHHBIX. TabiMla — WpencTaBlICHUE
CBEJICHUI 00 OJHOTHITHBEIX OoOBekTax. Ilome, 3amuch. Kimrou tabmunpel. Pabora c
roToBoM 0a30¥l MaHHBIX. 3amoyiHeHHWe O0a3bl JaHHBIX. [lOWCK, COpPTHUPOBKA U
GuabTpanMs IaHHBIX. 3apoChl Ha BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruucisiemsie 1o B 3ampocax.

Muororabnuunbie  0a3bl JaHHBIX. THUIBI CBS3€H MEXIy TaOJIUIlaMu.
Buemnwmii kmtod. [lenocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3zaM
JAHHBIX.

Nurepuer-npuinoxenus. [IoHsaTHE O cEpBEPHOM M KIMEHTCKOM 4acTsIX cauTa.
TexHoJIOrusl «KIUEHT — CEPBEP», €€ TOCTOMHCTBA U HegocTaTKh. OCHOBBI sI3bIKA
HTML wu xackagnwsix tabmui ctuned (CSS). Cuenapum Ha si3bike JavaScript.
®opMbI Ha BEO-CTpaHUIIE.

Pa3Mmerienne BeO-caiiToB. Y ciayra XocTuHTa. 3arpy3ka (GpaiaoB Ha CaiT.

BBon m300pakeHUi C WCIONB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPOUCTB
(undpoBeIX PoToanmapaToB U MUKPOCKONOB, BHUAEOKaMep, CKAHEPOB U APYTUX



ycTpotict). ['padmuecknii pegakrop. Paspemenue. Kagpuposanue. Ucnpasnenue
nepcriekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKLIMS  IBETA.
OOGecuBeunBaHWe 1IBETHBIX u300paxkeHuid. Perymn. Pabora ¢ oGnactsamu.
OUIbTPBHI.

MHuorocnoiiaele n3o00paxeHus. TekctoBble ciou. Macka cnos. Kanaisl
Coxpanenue BblfenieHHOW ob6nmacT. [loAroroBka WIIOCTpauuii A BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUSI.

Bekropnass rpaduka. I[IpumurtuBsl. HW3MeHeHue moOpsaKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaThl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BekTopu3aius pacTpoBbIX U300paKEHUN.

[IpyHUUIIBI  TIOCTPOEHUST M PEAAKTUPOBAHUS TPEXMEPHBIX  MOJEIIEH.
Cerounsle monenu. Marepuansl. MoaenupoBaHUE HCTOYHMKOB OCBEILCHUS.
Kameprl. ApautuBHble TexHojoruu (3D-npunrepst). Ilonsatue o BupTyaabHOU
PEaIbHOCTU U JOTIOJIHEHHON PEAIBHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaThl  OTPaKalOT TOTOBHOCTh U CIIOCOOHOCTH
oOy4aromuxcsi PyKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW MO3ULIUEH
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTALUW, TO3UTUBHBIX BHYTPEHHHUX
yOeX/eHU, COOTBETCTBYIOIMX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHMCKOTO
oO1IecTBa, paclIMpEeHUE KU3HEHHOTO ONbITA U OIbITa AESITEIbHOCTU B IpOLIEcCe
pealiM3aliid  CpeICTBaMU  y4yeOHOTO TpeaMeTa OCHOBHBIX  HAaINpaBICHHIA
BOCIIUTATEIHHON JESTEILHOCTH.

B pesynpraTe wu3yueHuss HHPOPMATHUKUM HA YPOBHE CpPEIHET0O OOILIEro
oOpazoBaHus y oOyuatouierocsi OyayT cpopMHUpOBaHbI CIEAYIOUINE JTUYHOCTHBIC
pE3YyJIbTATHI:

1) rpa:kIaHCKOr0 BOCIIUTAHHUS:

OCO3HAaHUE CBOMX KOHCTHUTYLUMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W TPABOIOPAIKA,  COONIIOJIGHHE  OCHOBOMOJATAIOIIUX  HOPM
MH(OPMAIMOHHOTO MpaBa U MHHOPMATMOHHOW O€30MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOATH HJIEOJIOTUM OKCTPEMH3Ma, HAIHMOHAIN3MAa,
KCeHO(pOOUHU, NHUCKPUMHUHAIMK 10 COLMAJIbHBIM, PEJIUTHO3HBIM, PacOBbIM,
HaIlMOHAJIbHBIM IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOE OTHOILIEHHE K UCTOPUUECKOMY HACIEAMIO, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, IOHUMaHUE 3HAUCHUS NH()OPMATUKH KaK HAyKH
B 'KU3HU COBPEMEHHOT0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

Cc(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, AITHUUYECKOTO IOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0O W MPHUHUMATH OCO3HAHHBIC PEIICHHUS,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
cetu MuTepHer;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY HAy4yHOro W
TEXHUYECKOTO TBOPUECTBA;

CIOCOOHOCTh BOCHIPUHUMATH PA3IMYHbIE BHJIbI UCKYCCTBA, B TOM YHUCIIE
OCHOBAaHHOT'0 Ha UCIOJIb30BaHUU UH(POPMAILIMOHHBIX TEXHOJIOTH;

5) ¢pu3HIecKOro BOCIUTAHUA:

C(OPMHUPOBAHHOCTb ~ 30pOBOrO M 0Oe30macHoro  obpaza  KM3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0pOBbIO, B TOM YHCJIE 3a CUET



coOmoienns TpeboBaHMi 0E30MaCHOM PKCIUTyaTalli CPEACTB HHPOPMAIIMOHHBIX
1 KOMMYHUKAIIMUOHHBIX TEXHOJIOTHUH;

6) TPyA0BOr0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKONM M COIHAIbHOM
HAIPAaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIHHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

uHTEpec K cdepaM MNpoPECCHOHANBHOM JAESITEIbHOCTH, CBS3aHHBIM C
WH(POPMATUKON, MPOTrPaMMHUPOBAHHEM W HH(POPMAIIMOHHBIMH TEXHOJOTHIMH,
OCHOBaHHBIMHU Ha JOCTH)KCHHUAX HAYKH HMH()OPMATHKH M HAYYHO-TEXHUYECKOTO
Mporpecca, yMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIaHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTMYeCKOr0 BOCIIUTAHMSI:

OCO3HaHUE TI00alIbHOIO XapakTepa SKOJIOTMUECKHUX MpoOJeM M MyTed ux
penieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH HMH(POPMaLUOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOT0 TTO3HAHMSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHUSl HAYKH, JOCTIDKEHHSM HAyYHO-TEXHHUYECKOTO TMporpecca M
OOIIIECTBEHHOH MPAKTUKH, 32 CUCT MOHUMAHU POJIH MHPOPMAITMOHHBIX PECYpPCOB,
WH(POPMAIIMOHHBIX MPOIECCOB W HHPOPMAIMOHHBIX TEXHOJOTHUH B YCIOBUAX
1udpoBoii Tpanchopmaliu MHOTUX cdep KU3HU COBPEMEHHOTO 00I1IeCTBa;

OCO3HaHUE ILIEHHOCTH HAyYHOW JAESITEeNbHOCTH, TOTOBHOCTb OCYIIECTBISATH
POEKTHYIO U UCCIIEI0BATENbCKYIO EATENbHOCTh HHANBUYaJIbHO U B TPYIIIIE.

B mpomecce mocTikeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
no wuwHpOpMAaTUKE y OOYYArOMIMXCS COBEPIICHCTBYETCS  AMOIIMOHAIBHBIN
MHTEJJIEKT, MPEeANoIaraiumil cpopMUpOBaHHOCTb:

CaMOpETyJIMPOBaHMsl, BKIIIOUYAIOLIETO CAaMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBHCA K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO e U
yClexy, ONTHMH3M, MHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, MCXOMASl M3 CBOHX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CITOCOOHOCTh MOHUMATh 3MOIIMOHATIBHOE COCTOSTHUE
JApYTUX, YYUTBIBATH €r0 MPU OCYLIECTBIEHWHM KOMMYHHMKAIUMH, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTD BHICTPAUBATh OTHOLICHMUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, POSIBIIATh HHTEPEC U pa3peniaTb KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTte wu3yueHuss MHPOPMATHKA HaA YPOBHE CpEIHEro oOIIero
oOpazoBaHust y oOywaromierocss OyayT chOpMHpOBaHBl MeETaIllpeIMETHBIC
pe3yJbTaThl, OTPAKCHHbIE B YHHUBEPCAJIbHBIX YYEOHBIX ACHCTBUSX, a UMEHHO —
MIO3HABATENIbHbIE yHUBEpCAJbHBbIE Yy4eOHbIE JIEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJbHble Y4eOHbIE ACHCTBUS, PErySITUBHBIC YHUBEPCAIbHBIE Y4YeOHBIC
JCHCTBHS, COBMECTHAS I€ATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE AeiicTBUS

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSITEIGHO  (OPMYJIUPOBaTh W aAKTyaJIM3WpPOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHWSI IS CPaBHEHUS,
KJ1accupukanuu u 0000IIeHHUS;

OTIpENENATh LENN NeATeIbHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU HX
JOCTYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIAH PEUICHUSI MPOOJIEMbl C YUYETOM aHAIM3a WMEIOIINXCS
MaTepHAITLHBIX M HEMAaTePHAIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTUBHI B JCATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACATEIBHOCTH;

KOOPJIMHUPOBATh W  BBINIOJNHATH PabOTy B  YCIOBHUSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE ICHCTBHSA:

BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATEILCKON W TIPOSKTHON JIEATEIILHOCTH,
HaBBIKAMHM  paspemieHuss mpo0ieM, CIOCOOHOCThIO H  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJIATh PA3IUYHBIC BHJBI JCITCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIIpPETaIlui, MPeoOpa30BaHWIO M IMPUMCHCHHUIO B Pa3JIMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE TPH CO3JAaHUU YYEOHBIX U COIMATBHBIX
MIPOEKTOB;

(GbopMHpOBATH HAYYHBIH THUI MBIIUICHUS, BIaICTh HAYIHOW TEPMHUHOJIOTHECH,
KITIOYSBBIMU TTOHSITHSIMH U METOJIAMU;

CTaBUTh W (HOPMYNIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHON
NESATETLHOCTH U KU3HEHHBIX CUTYaIIHSIX;



BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3y €¢ pEeIlIeHHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TIOJYYEHHBbIE B XOJE PEIICHHUsS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYallUsM, OICHUBATh MPHOOPETCHHBIA OIIBIT;

OCYULIECTBJISTH LIEJICHAIIPABIEHHBIN MOUCK IEPEHOCa CPEACTB M CIOCOOOB
JENCTBUS B TPO(PECCHOHABHYIO CPEY;

YMETbh MEPEHOCUTDH 3HAHMS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JACTH
KHU3HEICATEIIHHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC MJICH, NIPEjIaraTh OPUTHHAIBHBIE TOAXOABl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

3) padora ¢ nHopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIydeHUs WHGOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIIATh ~ TOWCK,  aHAIMW3, CUCTEeMATH3alHI0 U
MHTEPIPETALNIO HH()OPMALIUY PA3IUYHBIX BUIOB U (JOPM IIPE/ICTABICHMUS;

cO3/laBaThb TEKCTbl B pa3lIMYHbIX (QopmMarax C Y4ETOM Ha3HAYCHUS
uHpopMaMu U LENEeBOM  ayIUTOpPHM, BbIOMpas ONTUMAJIbHYIO  (GOpMy
MPEICTAaBICHUS U BU3YyaIN3alliy;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAalMH, €€ COOTBETCTBUE
IPABOBBIM M MOPAJIbLHO-3TUYECKUM HOPMaM;

UCIIOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX U KOMMYHHUKallMOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a/ad ¢ COOJIOJICHHMEM TpeOOBaHUN HSProOHOMHUKHU, TEXHUKU OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(})OpPMAITMOHHOM 0€30TTaCHOCTH;

BJaJeTh ~ HABBIKAMH  PACIO3HABaHWA W 3alUTBl  HWH(pOpMammH,
uH(GOPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

KomMyHHMKaTHBHbIE YHHBepcalbHble YUeOHbIe 1elCTBUS

1) o6menme:

OCYIIIECTBIISATH KOMMYHHUKAITUHU BO BCeX chepax KU3HHU;

pacro3HaBaTh HeBepOalbHBIE CPEIACTBA OOIICHMS, IOHMMATh 3HAYEHHUE
COOUAJIBHBIX 3HAKOB, PAaCIIO3HABATL IPCAIIOCBIIKH KOH(l)JII/IKTHBIX CI/ITyaHI/Iﬁ u
CMSATYATh KOH(IIUKTHI;

BJIaJCTh pa3siIndYHbIMHA CHOCO6aMI/I O6H.[CHI/I$I nu B3aHMOHeﬁCTBHﬂ,
apryMeHTHPOBAHHO BECTH JUAIIOT, YMETh CMATYAaTh KOH(PIUKTHBIE CHTYAIIHH;



Pa3BEpPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOIb30BAaHHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eATeIbHOCTh:

IOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAMBUYyabHOU
paboTHI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHI C YYETOM OOIIUX
MHTEPECOB U BOZMOKHOCTEHN KaXKJI0TO UJI€HA KOJUIEKTHBA,

NPUHUMATh 1M  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JCHCTBUS MO MX JOCTH)KEHUIO: COCTaBIIATh IUIAH JIEHCTBUH,
pacnpenenarTb poJid C y4eTOM MHEHHM Y4YaCTHHKOB, OOCYXIaThb pPE3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKThI, OLIEHMBaTh HWJEU C TO3UMLIUU HOBH3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETHYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsituBHbIe yHUBEpcaibHbIe Y4eOHbIe AeHCTBHUS

1) camoopranu3zanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh TMO3HABATENIBHYIO JIESITEILHOCTD, BBISBISATH
npo0sieMbl, CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJISATh IUJIaH PEIICHUS TPoOJeMbl C  YUCTOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacMpATh paMKi y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHHUBATh IPUOOPETECHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSBICHUIO IMIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUM U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U



OCHOBaHU, UCMOIB30BaTh MPUEMBI pe(IIeKCUN 71l OLICHKH CUTyalluH, BbIOOpa
BEPHOI'O PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYrMX NpPH aHalIu3e pe3yJbTaToOB
NEATENbHOCTH.

3) NpUHATHS ce0sl U APYTHX:

PUHUMATH ce0s1, IOHMMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P aHaJu3€ pe3yibTaTOB
NESATENbHOCTH;

IpU3HaBaTh CBOC MIPAaBO U MPaBO APYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOT0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATHI

B mpouecce u3ydenus kypca uHpopmaTuku yriayOneHHOro ypoBHs ¢ 10
Knacce oOyyaromuMucs OyayT  JOCTUTHYTHI — CJEIYIOUIUME  TPEIMETHbIE
pe3yIbTATHI:

BJIaJICHUE NPEICTAaBICHUSIMH O PO HHGOPMAIMK M CBA3AHHBIX C HEH
MPOIIECCOB B TIPHUPOJE, TEXHUKE M OOIIECTBE, TOHATHIMH «UHOOPMAITUN,
«MHPOPMAIIMOHHBIA  MPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cuCTeMHBINH 3P deKT», «MHOOPMAIIMOHHAS CHUCTEMay», «CHCTeMa YIPaBICHUS,

BIaJICHUE METOoJaMHu IMoucka uHpopmanuu B cetd HHTepHET, yMeHmHe
KPUTUYECKHU OIIEHUBATh MH(MOPMAIIHIO, TOTYYECHHYIO U3 ceTH VIHTepHET;

yMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TIOJIYYCHHS] ¥  HANpaBJIEHUs  HUCIOJIb30OBAHUS, YMEHHE
KJIacCU(PUIIMPOBAaTh OCHOBHBIE 3aJaud aHAJW3a JaHHBIX (MIPOTHO3HPOBAHUE,
Kiaccuukanms, KJIaCTEepHU3aIns, aHaIH3 OTKJIOHCHHUH), MTOHNMATh
MOCJICIOBATEIFHOCTD PEIICHHUS 3a7a4 aHaIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa M OIIEHKAa KauecTBa JaHHBIX, BHIOOP W/WJIM TOCTPOSHHUE MOJEIH,
npeoOpa3oBaHUe JaHHBIX, BU3YaIU3allMsl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX TMPUHIUIIOB YCTPOWCTBA W (YyHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIIMA PAa3BUTHS
KOMITHIOTEPHBIX TEXHOJIOTHH;

BJIQJICHUEC HaBBIKAMU PaOOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJAMHA TIPOTPAMMHOTO OOECIEYCHHUS I peIIeHHs YYeOHBIX 3a7ad  I10
BBIOPAHHOM CIEIUATN3AIINH;

HaJM4HE TPEICTABICHUN O KOMITBIOTEPHBIX CETSIX U X POJIA B COBPEMEHHOM
MHUpe, 0 0a30BBIX MPHUHIIUIIAX OPTAaHU3AIMH U (YHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cereid, 00 OOMMX MNpPUHIMNAX pa3pabOTKH M (PYHKIHMOHUPOBAHUS HWHTEPHET-
IIPUJIOKECHUM;



NOHMMAaHWE yrpo3 HH(OPMALMOHHOW OE30MaCHOCTH, HCIOJIb30BAaHUE
METOJIOB M CPEACTB MPOTHUBOJACUCTBUS OSTUM Yrpo3aMm, COOJIOJICHUE MeEp
0€30MacHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE PACIPOCTPAHEHHE MTEPCOHAIIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU O€30MACHOCTH U TUTUEHBI pU padoTe
C KOMITBIOTEpaMH U JPYTMMH KOMIOHEHTaMU U(POBOTO OKPYKEHHUS, TOHUMaHHE
MPABOBBIX OCHOB HCIIOJNIB30BAHUS KOMIBIOTEPHBIX Mporpamm, 0a3 AaHHBIX H
paboTel B ceTu HTEpHET;

NOHUMAaHUE OCHOBHBIX MPUHIUIIOB AUCKPETU3AlUU PAa3IUYHBIX BUIOB
uH(pOpMallMK, YMEHHUE ONpENeNsITh HMHPOPMAIMOHHBI O0BEM TEKCTOBBIX,
rpaduyecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JAUCKPETU3alluH,
YMEHHE OMNpEACNATh CPEAHIOID CKOPOCTh TMepefadd JaHHBIX, OIICHHUBAThH
U3MEHEHUE BPEMEHHM Iepefauyd Ipu HU3MEHEHUMH HWH(GOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHasa CBSI3H;

YMEHHE HCIOIh30BaTh MPU PEIICHUU 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3aIUCH
qrcell, AITOPUTMA TOCTPOCHUS 3aIMCH YMCIIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/IaHHBIM OCHOBAHHMEM U TOCTPOEHHS YHUCIIA MO CTPOKE, COAEpIKaIlei 3amuch
ATOr0 4YHUCJIa B MO3UIMOHHON CHCTEME CUMCIEHHUS C 3aJaHHBIM OCHOBaHHUEM,
YMEHHUE BBINOJHATh apU(PMETHUECKUE OIEepaly B TMO3UIMOHHBIX CHCTEMax
CUMCJICHUS;

YMEHHE BBINOIHATH MpeoOpa3oBaHUsl JOTMUECKUX BhIPAKEHUM, UCIIONb3Ys
3aKOHBl ~anreOpbl JIOTUKHW, YMEHHUE CTPOMTH JIOTHUECKOE BBIPAXXEHHE B
TU3BIOHKTUBHON M KOHBIOHKTHBHOW HOPMaJIbHBIX (popMax Mo 3aJaHHOM Ta0nuIe
WCTUHHOCTH, UCCIEN0BaTh 00JaCTh UCTHHHOCTH BBICKA3bIBAHUS, COACPIKAIIETO
NEepPEMEHHbBIE, PellaTh HECIOKHbIE JIOTHYECKHE YPaBHEHUS U CUCTEMbI YpaBHEHHUI;

MOHUMaHWE 0a30BbIX aJIrOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOM
uHpopMauu (3aUCh YHUCEN B MO3ULMOHHON CHUCTEME CUMCIICHUS, HAXOXKICHHE
BCEX MPOCTHIX YHCEI B 3aJIaHHOM JHarna3oHe, 00paboTka MHOTOPa3pSAHBIX HEbIX
qricell, aHAIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHE OIpEeneysaTh CIOXHOCTh H3Y4aeMbIX B Kypce Oa30BBIX aJITrOPUTMOB
(cymMMupOBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKAa MacCHuBa, TMepeOOpHBIC
QJITOPUTMBI, IBOMYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKHX aJTOPUTMOB
PA3HOM CJIOXKHOCTH JIJI PEIICHUST OJTHOM 3a7a4u;

BJIa/ICHUE YHUBEPCAIbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THIMAaX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPAaBISIOLINE
KOHCTPYKIIMH, YMEHHE OCYUIECTBISATh aHAJIW3 NPEIJIOKEHHONM MpOrpaMMbl:
ONpeNeNsaTh Pe3yibTaThl pabOThl MPOrPaMMBbI MPHU 33JAHHBIX UCXOJHBIX JAHHBIX,
OTIpPEENATh, MPU KAKUX HCXOTHBIX JAHHBIX BO3MOXKHO MOJIyY€HHE YKa3aHHBIX



pE3yNbTaTOB, BBISIBISATH JIaHHBIE, KOTOPbIE MOTYT IPHUBECTH K OIIMOKE B pabote
porpamMmsl, GOPMYyIUPOBAThH NPEIJI0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0O KOJIa;

YMEHHE CO3/1aBaTb CTPYKTYPUPOBAHHBIE  TEKCTOBBIE JIOKYMEHTBl U
JIEMOHCTPALIMOHHBIE MaTEPUAJIbI C UCTIOIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEACTB U 00JIaYHBIX CEPBHCOB,;

YMEHHE HCTIONb30BaTh JCKTPOHHBIC TAOIUIIBI 7S aHAIIW3a, MPeICTaBICHHS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apudmeTnyeckoro, HauOONBIIET0O W HAUMEHBIIET0 3HAYEHUH, peIleHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEUICHUs, MOA00p JMHUM TPEHJA, pelIeHue
3a]1a4 MPOTHO3UPOBAHUS).

B npouecce uzydenus kypca MH(PpOpMATUKH YriayOia€HHOro ypoBHs ¢ 11
Kn1acce oOyyaroluMucsd OyayT  JOCTUTHYTHl — CIEAYIOLIME  IPEIMETHbIE
PE3yJIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KObI, JOIMYCKAIOUIME OJHO3HAUYHOE
JNEKOJIMPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HMCIIOIb30BaTh MPOCTEHIITNE
KOZbI, KOTOPBIE MO3BOJITIOT OOHAPY)KUBAaTh U MCIIPABIISITH OIIMOKH MPHU Tepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEUMBAIOLUINII HAWMEHBUIYI0O BO3MOXKHYIO CPEIHIONO
JUIMHY COOOILEHUSI TPU H3BECTHOM 4YacTOTE CHUMBOJIOB, MOSICHATH IPHUHLIHUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHUE pelliaTh alrOpUTMHYECKUE 337auM, CBSI3aHHbIE C aHAJIM30M TpadoB
(3amauM  TOCTPOCHHUS ONTHUMAIBHOTO TYTH MEXAy BepmiMHaMu Tpada,
ONpeAeNieHUs]  KOJMYECTBAa  pPA3NIMYHBIX  IyTed  MeXay  BeplIMHAMHU
OpPUEHTHUPOBAHHOTO ALMKINYECKOro rpada), yMEHUE HCIOIb30BaTh JEPEBbS NpPU
aHalu3e€ W TOCTPOEHUMUM KOJOB M JJIA MPEACTaBICHUS apU(PMETUYECKUX
BBIPQXCHHM, TIPY PEIICHUH 3a]a4 TIOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JCPEBO
UTPHI TI0 33IaHHOMY alTOPHUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATEruio Urpbl;

yMEHHE pa3pabaThiBaTh W pPEATU30BbIBATH B BUIE MNpPOrpaMM Oa30BbIe
QITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MpoOrpamMmax JaHHbIE Pa3IMYHBIX THIIOB C
y4€TOM OTpaHWYEHUI Ha IUAna30H WX BO3MOXKHBIX 3HAYCHUN, MPUMEHSTH MPH
pEIIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIHCKH, CIIOBAPH, CTEKH, OYEPEIH, ACPEBb),
UCTIONB30BaTh 0a30BbIe OMEpallid CO CTPYKTypaMH JaHHBIX, MPUMEHSITH
CTaHJapPTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI AJisi 00paObOTKM YUCIIOBBIX JAHHBIX
U CHUMBOJIBHBIX CTPOK, HCIOJIB30BaTh TpH pa3zpaboTKe mporpamMm OHUOIMOTEKH
HNOJAMpPOrpaMM, 3HaTh (PYHKIIMOHAJIBHBIE BO3MOXXHOCTH HMHCTPYMEHTATbHBIX
CPEICTB Cpelibl pa3padOTKU, YMEHUE UCIIOJIB30BATh CPEACTBA OTIAIKU MPOTPAMM B
cpelie MporpaMMHUpPOBaHUS, YMEHUE TOKYMEHTHUPOBATh MPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPaHMUIIbI,



BJIQJICHNEC OCHOBHBIMH CBEICHUSMH O 0a3ax JIaHHBIX, WX CTPYKTYpe,
CpEACTBax CO3MaHUsA W pPabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TAOIUYHBIC
(pensumoHHbIC) 0a3bl TaHHBIX (COCTABJIATH 3aNPOCHl B 0a3aX JaHHBIX, BBITOJHATH
COPTHPOBKY M TOWCK 3allMceil B 0a3e JaHHBIX, HAOJHATH pa3pabOTaHHYIO Oa3y
JAHHBIX ) U CIIPABOYHBIC CHCTEMBI,

YMCHHE HCITOJIb30BaTh KOMITBIOTEPHO-MaTeMaTHICCKHE MOJICIU JIJIs aHaIn3a
OOBEKTOB W TMPOILECCOB: (HOPMYIHPOBATh IICJIb MOJCIUPOBAHMS, BBITOJHATH
aHallM3 PEe3yJIbTaTOB, TOJYYCHHBIX B XOJI¢ MOJCIUPOBAHMS, OILICHUBAThH
COOTBETCTBUE MOJCIH MOJACIHUPYEMOMY OOBEKTY HIIM TIPOIECCY, MPEICTABIAThH
pe3yJIbTaThl MOJICITUPOBAHUS B HATJISAHOM BHUJIC,

YMECHHE OpPraHU30BBIBATh JIMYHOC HMH(POPMAIIMOHHOE IPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB ITU(PPOBBIX TEXHOJOTHH, ITOHUMAaHHE
BO3MOXKHOCTEH IHM(PPOBBIX CEPBHCOB TOCYIAPCTBCHHBIX YCIYT, IU(POBBIX
00pa30BaTeIbHBIX CEPBHUCOB;

NOHUMAaHHE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BOBMOXHOCTEH W OTpaHUYCHHS
MPUMEHCHHS TEXHOJOTUH HMCKYCCTBEHHOTO HMHTE/UICKTa B Pa3IMUHBIX 00JIACTSX,
HAJIMYUE TIPEJICTABICHUM O Kpyre pemacMbIX 3aJlad MAIIMHHOTO OOYYCHHS
(pacnio3HaBaHus, KIACCU(PUKANUNA W TIPOTHO3UPOBAHMS) HAIMYKE TIPEICTaBICHUNA
00  WCHONB30BaHWUM  HWHPOPMAIIMOHHBIX  TEXHOJOTMA B  Pa3jMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsimuecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabubie | IIpakruyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Hudgposasi rpaMoTHOCTH
11 KomrisroTep - yHHBEpCAIBHOE YCTPONCTBO 5
' 06pPabOTKH TAHHBIX
1.2 [Iporpammuoe obecrieucHrE 6
1.3 KowmmbrorepHsie cetn 5
14 NudopmarnmonHas 6€30macHOCTb 2
Htoro mo pazneny 24
Pa3nesn 2. Teopernueckne 0CHOBbI HH(pOPMATHKH
[TpencraBnenue nHpopmaum B
2.1 Pt dopmar 19 2
KOMITBIOTEpE
2.2 OcHoBBI anreOphl JTOTUKH 14
2.3 Komnbrorepnas apudmernka 7
Hroro 1o paznemy 40
Paznen 3. AnropuTmMbl 1 NPOrpaMMHUPOBaHHE
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble alIropuTMbI
3.3 YucieHHbIe METOIBI
AAropuTMBI 00pabOTKU CUMBOIBHBIX
34 P P 5 1

JaHHBIX




35 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3nen 4. UndopManiuoHHbIE TEXHOJIOTHHI
4.1 O06paboTKa TEKCTOBBIX JIOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 215




11 KJIACC

Kosun4vecTBO 9acoB DJIEeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugposbie
Ne i/t P Kontpoabubie | IIpakruyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckne 0ocHOBbI MH(POPMATHKH
11 Nudopmanus u nHGoOpMaroHHbIe 10 25
IPOIIECCHI
1.2 MonenupoBanue 8 2
Htoro no pazneny 18
Paznen 2. AnroputmMbl 4 IPOrpaMMHpPOBaHHe
2.1 DJIEMEHTHI TEOPUU AIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
IpOrpaMMHUPOBAHUS
Hroro no paznemy 50
Paznen 3. UudopManuoHHBIE TEXHOJIOTHH
31 KoMnbroTepHO-MaTemMaTiuueckoe 8 9
' MO/ICITMPOBAHUE
3.2 ba3bl jaHabBIX 10 4
3.3 Be6-caiiTs 14 4
3.4 KommproTepHas rpaduka 8 3.5
35 3D-monenmupoBaHue 8 3
Hroro no paznemy 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnunuyectBo yacos DJIEKTPOHHBIE
Ne ara uppossbie
n/n Tema ypora Bcero Konrponbnpie | HpakTirieckue f/ll?.y‘lel-[llﬂ :)lﬁI()l:ll;OBaTeﬂbele
padoThI padoThI pecypest
TpeboBaHMs TEXHUKH O€30MIACHOCTH U
1 TUTHMEHBI IpU paboTe ¢ KOMIIbIOTEPAMU U 1
JPYrUMH KOMIIOHEHTaMH IIU(PPOBOTO
OKPYKEHUS
5 [TpuHIMIBI pAGOTHI KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMHU € TOMOIIBIO IIUH. 1
KonTtposieps! BHEIIHUX YCTPOICTB
4 ABTOMAaTHYECKOE BHITIOJIHEHNE MPOTrPaMMBI 1
IPOLIECCOPOM
OrniepaTuBHas, TOCTOSIHHAS U
5 JoAroBpeMeHHas namsThb. KoHTposuiepbl 1
BHEIIIHUX yCTpOMUCTB. IIpsamoii nocTym k
HaMsATH
6 CoBpeMeHHBIE KOMITBIOTEPHBIE 1
TEXHOJIOTUI
[IporpammHoe oGecrieueHue
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOUCTB
8 CucremMHOe MporpaMMHOE 0OecrieueHue. 1

OHCpaI_II/IOHHBIC CHUCTCMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

d [TapaynensHOE IPOrpaMMHUPOBAHKE

10 WHcTansnus u 1enHCTaUIALUs
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIMTIBI

1 pa3MenieHus 1 UMEHOBaHUs (haiiyioB B
nonroBpeMeHHoOU maMstu. [11aGmoHsr 1ms
OMHCaHUs rpynin (ainon
3akoHomaTenbcTBO Poccuiickoit

12 ®deneparuu B 001aCTH IPOrPaMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U aTlNIapaTHBIE

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certp UnTepHET

15 Pasnenenne IP-cetn Ha moaceTu ¢
IIOMOILBI0 MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bune! nestenbHOCTH B cetu IHTEpHET.

17 Cepsucsl HTepHeTa. ['ocyjapcTBeHHbIE
AIIEKTPOHHBIE CEPBHUCHI M YCIYTH

18 Wndopmanmronnas 6e30macHOCTb

19 BpenonocHble nporpaMMHoe obecrieyeHne
1 METOJIbI OOPHOBI ¢ HUM

20 [IpakTuyeckas padoTta 1mo Teme
" AHTUBUPYCHBIE IPOTPaMMBI"

1 Opraan3anys TMIHOTO apXHUBa

uHpopmanuu. PezepBHOE KOMMPOBaHHUE.




HaPOJ'IBHaH 3alluTa apxXuBa

22

[IndpoBanme TaHHBIX

23

Anroput™ mmdpoBanust RSA.
Creranorpadus

24

[IpakTuyeckas paboTa 1o Teme
"[lIndpoBanue naHHBIX"

25

Wudopmariys, TaHHBIC U 3HAHUS.
HNHupopmanmoHHBIE TPOIIECCHI B IPUPO/IE,
TEXHUKE M OOIIECTBE

26

HenpepbIBHBIC U JUCKPETHBIC BETUYNHBI U
curHaibl. Heo0X0aMMOCTh JUCKpETH3AINN
uHpOpMAaLINH, TPeTHA3HAYCHHON /TS
XpaHeHwusl, epeaayr 1 00padoTKHU B
U(PPOBBIX CUCTEMAX

27

JIBonyHOE KOAMpoBaHue. PaBHOMepHBIE U
HEpaBHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIIEHHUH, 3aIMCAaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. Iloctpoenne oqHO3HAYHO
JEKOJUPYEMBIX KOOB € IOMOILBIO IEPEBA.
I'pad An. A. Mapkosa

29

Enununps! u3mMepeHus KoamuecTna
uHpopmanuu. AnhaBUTHBIN TOAXO0 K
OIICHKE KOJIM4YecTBa HH(pOpMaluu

30

CHucTeMBl CYNCICHHS

31

[IepeBon uncen U3 0JHOM CUCTEMBI
CUMCIICHUS B IPYTYIO

32

JIBOI/I'-IHaH, BOCBMCpHUYHAA U




mecTHaauaTCpuIHasg CUCTEMbI CUHUCIICHUAA,
CBsA3b MCXKY HUMU

33

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
mecTHaauaTepuIHas CUCTEMbI CUHUCIICHU A,
CBsA3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
mecTHaauaTCpuIHasg CUCTEMbI CUHUCIICHUAA,
CBA3b MCXKY HUMU

35

ApudmeTrndeckue onepaiuu B
MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS

36

TpOI/I‘IHaﬂ YPaBHOBCIICHHAA CUCTEMA
CHHCJICHUA

37

I[BOH‘IHO-,I[@CSITI/I‘IHEUI CHUCTEMA CUUCIICHUA

38

KoaupoBanue texkcToB

39

PactpoBoe kogupoBanue n300paxeHui

40

[TpakTnyeckas pabota o Teme
" luckperusarus rpaduyeckoit
uHpopmanun"

41

I[BeToBbIe MOAenU. BekTopHOe
koaupoBanue. @opmatsl (aitaos.
Tpexmepnas rpaduka. OpakranbHas

rpaduka

42

Konuposanue 3Byka. OneHka
UHGOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JTAHHBIX MPU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsSITHOCTH
KOJMPOBAHUS

43

[IpakTuyeckas pabora 1o Teme




" JluckpeTusarus 3ByKoBoi nadopmamuu’

44

OcHoBBI anreOphl JTOTUKH

45

Jlormueckue onepanuu. TabmuIbI
UCTUHHOCTHU

46

Jlornueckue BeipakeHus. Jlornueckue
TOXJecTBa. JlokazaTenbCTBO JJOTMYECKUX
TOXJIECTB C IOMOIIBIO TA0JINUI] ICTUHHOCTH

47

[TpakTuueckas paboTa o Teme
«[TocTpoenue u aHanu3 TaOIHIL
WMCTUHHOCTHU B TAOJIMYHOM IIPOLIECCOPE»

48

Jlormueckme OIcpanuru 1 orcpalu HaJg
MHO>KCCTBaAMU

49

Jlormueckme OIcpanuru 1 orcpaluu HaJg
MHOKCCTBaAMHU

50

3aKoHBI aNreOphl TIOTUKH. DKBUBAJIEHTHBIC
npeoOpa30BaHMsl TIOTUYECKUX BBIPAKCHHIMA

o1

Jlornueckue ypaBHEHHUs U CUCTEMBI
YpaBHEHUI

52

Jlornueckue GyHKIMH. 3aBUCUMOCTH
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIIMI OT KOTMYeCcTBa apryMEHTOB.
[TosHbBIE CUCTEMBI TOTUYECKUX (DYHKITHIA

53

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpaxkeHUil. COBEpILIEHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (DOPMBI, ATITOPUTMBI UX
MOCTPOEHHUS 1O TaOJIUIE HCTUHHOCTU

54

Jlormueckue 31eMEHTHI B COCTAaBE




KOMIIBIOTEPA

55

Tpurrep. CymmaTop. MHOropaspsaHblit
cymMMarop

56

HOCTpOGHI/IC CXEM Ha JIOTUYCCKUX
3JIEMCHTAX. 3alUCh JIOTHYECKOrO
BBIPAXXCHUA I10 JIOTHYECKOM CXeMe

57

MI/IKpOCXGMBI M TCXHOJIOIHA UX
IMIPOU3BOJACTBA

58

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KomIbloTepa. OrpaHMYEeHHOCTh JUana3oHa
YKCeJl IPU OTPaHUYEHUHU KOJINYECTBA
pa3psnoB. [lepenonnenue pa3psaHoi
CETKH

59

be33HakoBbIE U 3HAKOBBIE JaHHBIE.
3HaKOBbIN OUT. [[BOMYHBIN
JIOTTOJTHUTENbHBIN KO OTPULIATEIbHBIX
YHUCE

60

[ToGuTOBBIE TOTHUECKUE OTIEPALHH.
Jlornueckuii, apudmeTnueckuii u
LHUKJIAYECKUHN CIBUTH

61

[udposanue c TOMOIIBIO TOOUTOBOMN
onepauuu «uckmovaroniee MJIN»

62

Hpe}ICTaBHCHHe " XpaHCHUEC B ITaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YU CCIT

63

Brimonnenue onepaumﬁ C BEIICCTBCHHBIMU
qucCiIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYUCIICHUAX

64

[TpakTuueckas pabota o reme «M3ydyenue




mopaspsAAHOIro MallIMHHOT'O NPCACTABJICHUA

OEJIbIX U BEIICCTBCHHBIX YUCCII»

65 AHaiu3 alropuTMoB 1
Orarsl penieHus 3a7a4 Ha KOMIIbIOTepe.

66 WNHcTpyMeHTalIbHBIE CPEACTBA: 1
TPAHCIATOP, OTIIATUHK, MPO(OUIHPOBIIUK
Cpena nporpammupoBanus. Komnusius

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
Bupryansubie mamunnbsl. UTHTerpupoBanHas
cpena pa3paboTku

68 MeTozbl OTIIAKK POTPaMM 1

69 THITBI TEPEMEHHBIX B SI3bIKE 1
IPOrpaMMUPOBAHUS

70 O06paboTKa 1EIbIX YHCEIT 1

71 O6paboTKa BEIIeCTBEHHBIX YHUCEIT 1

72 CrnyuaiiHble ¥ ICEBAOCTYYaHbIE YKCIa 1

73 Bersnenus. CinoxHble YCIOBHS 1

74 [uknsl ¢ ycnoBuem 1
LukJibl IO MEpEMEHHOM.

75 B3aumo3ameHsieMOCTh pa3IMYHbIX BUIOB 1
IIMKJIOB

76 O06paboTKa HaTypaIbHBIX YUCEI C 1
UCIIOJIb30BaHUEM LIUKJIOB
HaxoxxeHne Bcex mpocThIX YKcen B

77 3a7aHHOM auamna3one [IpakTiueckas 1 05
pabota o Teme «PereHune 3aa4 METOIOM '
nepedopar»

78 WNuBapuaHT 1ukia 1




79

JlokyMeHTupoBaHue MporpaMmm

O0paboTKa JaHHBIX, XPAHSIIIIXCS B

80
daiinax

81 PasOuenue 3amauyu Ha roa3agayn
Hcnonp30BaHue CTaHAAPTHON OMOIMOTEKH

82 A3bIKa nmporpammupoBanus. [logkmouenue
OMOIMOTEK MOAIPOTPAMM CTOPOHHHX
IIPOU3BOUTENICH

83 [ToamporpaMmel (IporieAypsl v (HYHKIIHH)

84 [ToamporpaMmel (IporieAypsl v (YHKIIHH)

g5 [IpakTuyeckas paboTa 1o Teme
"PazpaboTka moamporpamm"
Pexypcus. PekypcuBHbIE 00BEKTHI

36 (ppaxransr). PekypcuBHbIe poLe ypHl U
¢yukun. Mcnonb3oBanue cTeka ais
OpraHu3aliK PEKYPCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o Teme
"PexypcuBHBIE TOATIPOrpaMMBI”

88 MoaynbHBIN NPUHLIAI TOCTPOEHUS
nporpamMmm

89 YuciieHHbIE METOIBI

9 [TpakTiueckas paboTa o Teme
«YucaeHHoe peleHrne ypaBHEeHUN»

o1 Hcnone3oBanue AUCKpEeTU3alMK B
BBIYMCITUTEIHHBIX 33/1a9axX
[TpakTiueckas paboTa o Teme

92 «[TpubmmxEHHOE BRIYUCIICHHUE JITHH

KPUBBIX | TUIOIaAeH puryp»




93

[IpaxTuueckas pabota o teme «Ilonck
MakcuMyMa (MUHHUMYMa) QyHKIIAN

94

O06paboTka CUMBOJIbHBIX JIaHHBIX.
ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYST KOJIMUSCTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

95

AnropuT™mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30ueHHe CTPOKHU Ha CJIOBa 110
IpoOeIbHBIM CHMBOJIAM

96

AnTropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aMeHa HalIeHHOM OJICTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuueckas pabota 1o reme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
(byHKIMI cTaHapTHON OMOIMOTEKH SI3bIKA
IIporpaMMHUpOBaHus"

98

['eneparnus ciioB B 3a1aHHOM andaBuTe

99

MaccuBsl ¥ IOCIIEA0BATEIHHOCTH YHUCEIL.
[TpakTudeckas pabora 1o Teme
"3anoiHenne Mmaccuna"

0.5

100

O06001ICHHBIE XapaKTEPUCTUKN MaCCHBA

101

JIMHEeWHBIN TTONCK 3aJaHHOTO 3HAYEHUS B
MaccuBe. [IpakTudeckas pabora mo teme
"JInHEeNHBIN TOUCK 33JJaHHOTO 3HAUECHHS B
MaccuBe"

0.5

102

[TpaxkTuueckas pabora o teme "'Tlouck
MUHHMAaJIHHOTO (MaKCUMAIILHOTO)




3JIEMEHTA B UMCJIIOBOM Maccuse"

CopTupoBKa OJHOMEPHOTO MAaCCHBA.
IIpocTeie METOBI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padora mo teme "[Ipocteie
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka cinusHueM. boicTpas

104 COpPTUPOBKA MaccuBa (aJIrOPUTM 1 05
QuickSort). ITpakTuueckas paboTa 10 TEME '
"beicTpas copTupoBKa Maccupa'
JIBOMUHBII MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTrueckas pabora 1mo Teme 1 0.5
" JIBOMYHBIN MTOUCK"

106 JIByMepHBIE MaCCHBBI (MaTPHULIbI) 1

107 AJNTOpUTMBI 00paOOTKH MAaTPHIL 1

108 Pemenue 3ama4 anann3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO TIporieccopa 1

110 KomnbrotepHas BepcTKa TeKcTa 1
[IpakTuueckas padora no teme "Bepctka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dopmynamu"

112 HNHCTpyMEHTHI pELICH3UPOBaHUS 1

113 [IpakTuyeckas paboTa Mo Teme 1 1
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6maunbie cepBuchl. KomekTnBHas

114 pabora ¢ nokymeHntamu. [IpakTuyeckas 1 05
pabota o reme "KomnekTuBHast paboTa ¢
JIOKyMEHTaMH"

115 Amnanus ga"aeix. bonpinre qanabie 1




116

MaimmunHoe 00y4YeHHe

117

AHann3 JaHHBIX C TOMOIIIBIO JIEKTPOHHBIX
Ta0JIALL

118

[IpakTrueckas pabota mmo Teme "AHanus
JIAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX
Tadur"

119

[TocTpoenue rpadukoB GyHKITUH.
[IpakTuueckas padbota 1o reme
"HarysaHoe npezacTaBieHUEe pe3yibTaToB
CTaTHUCTUYECKOM 00pabOTKU TaHHBIX B
BU/JIE IarpaMM CpeJCTBaMH pelaKkTopa
AJIEKTPOHHBIX TabuL"

0.5

120

Jlunuu Tpenaa. [Ipaktuyeckas pabora o
teme "[logdop uHuM TpeHa,
MPOrHO3UpoOBaHue"

0.5

121

[TonOop mapamerpa. [Ipaktuueckas padora
1o Teme "YucineHHoe penieHre ypaBHEHU I
C TIOMOIIIBIO TI0/100pa apameTpa"

0.5

122

OnTumu3anys Kak HOMCK HAWITYUIIEro
pelLIeHHs B 3aJJaHHBIX YCIOBUSX.
[IpakTuueckas padora no teme "'Pemenue
3a[1a4 ONTUMH3AIHNHN C TIOMOIIBIO
AJIEKTPOHHBIX Ta0HI"

0.5

123

PesepBHOE Bpemst

124

PesepBHOE Bpemst

125

Pe3zepBHOE Bpemst

126

PesepBHOE Bpemst

127

PesepBHOE Bpemst

Rk R P -




128 PeszepBHOE BpeMs 1
129 PeszepBHOE BpeMs 1
130 PeszepBHOE BpeMs 1
131 PeszepBHOE BpeMs 1
132 PeszepBHOE BpeMs 1
133 PesepBHOE Bpemst 1
134 PesepBHOE Bpemst 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpemst 1
OBLIEE KOJIMYECTBO HACOBIIO 136 215

[NPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHH S

JIeKTPOHHbIE
nu@pposbie
o0pa3oBaTe/ibHbIE

pecypcsl

KomuuectBo nndopmarmu

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroput™m Xaddmana

[TpakTuueckas padora o teme "Cixatue
JAHHBIX C TIOMOIIBIO AJITOPUTMA

Xagppmana"

Anroputm LZW

Anr OPUTMBLI CKAaTHA JaHHBIX C IIOTCPAMU.

[TpakTuyeckas pabora no reme "Cxatue

JTaHHBIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"

0.5

CKOpOCTB nepeaayn JaHHbIX

HOMGXOYCTOI\/’I‘-II/IBBIC KOJbI

[IpakTuueckas pabora 1o Teme
"IlomexoycToitunBbie KObI"

10

Cuctembl. KOMITOHEHTBI CUCTEMBI M X
B3anmojeiicteue. CucteMublit 3 exT.
VYmpasieHnue Kak HH)OpPMALMOHHBIN
nporecc. O0paTHast CBsI3b

11

Mogenu u MOACINPOBAHNC

12

I'padsr

13

Pemenue 3anay ¢ nomorpio rpados




14 HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTrueckas padora o Teme "[louck

16 BBIMTPBILIHON CTPATETUU B UTPE C MOTHON
nHpopmanuein"”

17 CpencTBa HICKYCCTBEHHOT'O MHTEJIEKTa

18 [IpakTuyeckas pabota o Teme "Cpencra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzaiys MOHATHS alTOPUTMA.

19 Mammuna TerOpuHIa Kak yHUBEpCaIbHAs
Mojienb BelunciieHuil. Tesuc Uepua—
Trropunra
[TpakTuueckas paboTa 1o Teme

20 "CocTaBJieHHE MPOCTOM TPOrpaMMBbI JIJIst
MamuHbl Teropunra'

21 Mamuna [locra

22 HopmanbHble anropudgmsr MapkoBa
AJTOPUTMHYECKH HEPa3peIINMbIe 3aJauH.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
AaBTOMATUYECKOM OTJIaJIKU POTrpamMm

24 C10XHOCTh BBIUMCICHHUM
ITorck MpoCThIX YMCEN B 3aJAHHOM

25 JMara3oHe ¢ MOMOILBIO alrOpUTMa
«permeto DparocheHay

26 [IpakTuueckas padora no Teme "[lonck
MPOCTHIX YHCEJ B 3aJJaHHOM JIana3oHe"

97 MHoropa3psHbIe LIeble YKcia, 3aa4u

JUIMHHOH apu(MeTuKu




28

[TpakTrueckas pabora 1o Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpa3psAIHbIMHA YUCTIaMU"

29

CroBapu (accolMaTHBHBIC MACCHBEI,
0oTOOpaXkeHus ). X31I-Ta0JIUIIbI.
[TocTpoenue angaBUTHO-4ACTOTHOTO
CJIOBaps TSl 33JJaHHOTO TEKCTa

30

[TpakTrueckas paboTta 1mo Teme
"TTocTpoenue andaBUTHO-4aCTOTHOT'O
cJoBaps 1S 3aJlaHHOTO Tekcra'"

31

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne nmocnemoBaTeabHOCTEH 10
nrabsony. PerynspHbie BRIpaKCHHS.
YacTOTHBIN aHAIN3

32

TTpaktuueckas padora 1o reMe "AHanus
p p
TEKCTa Ha ECTECTBEHHOM S3bIKE"

33

Creku. AHanM3 MPaBUIBLHOCTH CKOOOYHOTO
BBIPa)KEHUS

34

Brruucnenue apupmerndeckoro
BBIPaXXEHMUSI, 3a1IMCAHHOTO B TOCT(HUKCHOMN

dbopme

35

[TpakTryeckas pabora 1o reme
"Bpruncnenue apupmMeTH4ecKoro
BBIPQ)KEHUSI, 3aIICAHHOTO B IIOCT(QHUKCHOM

dopme"

36

Ouepenu. Mcnosb30BaHuE o4uepein AJist
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

[TpakTiueckas paboTa o Teme




"Ucnons3oBanue ovyepenn”

38

HepeBbs. Peanu3zanus nepeBa ¢ mOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J{BoUuHBIE
(bunapubie) nepeBbs. [locTtpoeHue nepesa
JUTSI 32/TAaHHOTO apu(PMETHIECKOTO
BBIPYKEHUS

39

[TpakTuueckast paboTa o Teme
"Ucnionbs3oBaHue 1epEeBbEB IS
BBIYUCIICHHS apH(PMETHICCKUX
BbIpa)keHui"

40

PexypcuBHBIE anropuT™Mbl 00X0/1a JIepeBa.
Hcnonb30BaHme cTEKa U OUEPEIN JITIs
obxoma nepena

41

PexypcuBHBIE aIrOpuTMbI 00X0/1a IepeBa.
Hcnonp30BaHue CTEKA U OUEpeIn IS
o0xoJa nepeBa

42

Anroputwmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonudecTBo pa3nuyHbIX MyTel MEeX Iy
BEPIIMHAMHU OPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

45

Anroputm JlefKCTpBI.

46

[IpakTuueckas pabora 1o Teme
"Bbruucienue AIMHBI KpaTyaiiero myTau




MEX 1y BepIIuHamu rpada (aIropuTm
Heiikcpor)"

47

Anropurm ®@noiiga—Y opania

48

3aaun, peraeMble ¢ TOMOIIbIO
JUHAMUYECKOTO TPOrpPaMMHUPOBAHHUS:
BBIUMCJICHUE PEKYPCUBHBIX (DYHKIUI

49

[TpakTrnyeckas pabora no Teme
"Beruncnenue peKypcuBHBIX (QYHKIUHN ¢
OMOUIbIO JUHAMUYECKOTO
porpaMMHupoBaHus"

50

33.,[[3‘11/[, peuIacMhbIC C ITIOMOIIBIO
JUHAMHUYCCKOI'O IpOrpaMMHUPOBaHUA:
HO,I[C‘IéT KOJIM4YC€CTBA BAPHAHTOB

51

[TpakTrueckas padora mmo teme "Ilogcuer
KOJIMYECTBA BAPUAHTOB C MIOMOIIBIO
JUHAMHYECKOIr0 IporpaMMupoBanus”

52

3az[aq1/1, peuracMabIC C MTOMOIIBIO
JUHAMHUYCCKOTI'O IpOrpaMMHpPOBAHUA:
3aJa4du OIITHUMU3alIu

53

[TonsiTre o mapagurmax
nporpammupoBanus. O030p A3bIKOB
IPOrPaMMUPOBAHUS

54

[TonsiTne 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrPaMMHUPOBAHUN

55

O0BeKThI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBbEeKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[TpakTiueckas paboTa o Teme




"M cronp30BaHKe TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka mporpamMM Ha OCHOBE

58 00BEKTHO-OPUEHTHUPOBAHHOTO MOAX0/1a
[TpakTnueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMBI C UCITOJIB30BaHUEM 1
KJIacCOB"
Wukancynsauus. [Ipaktudeckas pabota mno

60 teme "Pa3paboTka kiacca, UCIIOJIb3YIOIIETO 0.5
MHKAICYJIALNI0"

61 Hacnenosanue. [Tomumopdusm

62 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka nepapxuu Kjiacco"
Cpenpl ObICTpOii pa3pabOTKH MporpamMmm.

63 [IpoextupoBanue naTEpdEiica
MI0JTH30BATEIIS

64 [IpoexTupoBanue nurepdeiica
H0JIb30BaTES

65 Hcnonb30BaHue FOTOBBIX YIPABIIEMBIX
AIIEMEHTOB IS TIOCTPOSHHS UHTEp(deiica
[TpakTuyeckas paboTa o Teme

66 "Pa3paboTka mporpaMmsl ¢ rpaduuaecKum 1
uHTepdeiicom”

67 N3y4eHnne BTOpOro s3bIka
MIPOrPaMMUPOBAHUS

68 N3y4eHnne BTOpOro s3bIka
POTPaMMHPOBAHHS

69 Oransl KOMIBIOTEPHO-MATEMATHUECKOTO




MOICINPOBaHUA

70

I[I/ICKpCTI/ISaI_[I/Iﬂ IIprU MaTEMAaTHYICCKOM
MOACINPOBAaHNHU HEIIPEPBIBHBIX IIPOLECCOB.
MOI[GJ'II/IpOBaHI/IC JABUXKXCHUA

71

[IpakTuueckas paboTa 1o Teme
"MoaenupoBaHu€e IBUKECHUS"

72

MonenupoBanue OUOJIOTHYECKUX CHCTEM.
[TpakTrueckas paboTta 1mo Teme
"MopenupoBaHrue OMOIOTHIECKUX CUCTEM"

0.5

73

Marematudeckue MOJEIN B 9KOHOMUKE.
BpruncnurenbHble 3KCIEPUMEHTHI €
MOJEJIIMHA

74

BepositHocTHBIe Monienu. [IpakTuueckast
pabora no Teme "MMuTanmoHHoe
MOJIEJTMPOBAHHUE C TOMOIIBIO0 METOIA
Mownre-Kapio"

0.5

75

KomnbrotepHoe MozienupoBaHie CUCTEM
yIIpaBJIeHUS

76

O06paboTKa pe3ynbTaToB HIKCIEPUMEHTA

77

Tabnuunble (pensaUOHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIBTPALUSL
JAHHBIX. 3aIpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ napameTpaMy. Beraucisemsie
IOJISL B 3aITpOCax

79

[TpakTuueckas padora o teme "Pabora ¢
roToBo 0a30ii JaHHBIX"

80

MHuororabanunable 0a3bl JaHHBIX. T
cBsI3el Mex Ay Tabnuiamu. BuenHui




KJIFOY. HCJ’IOCTHOCTB 0a3sl JaHHBIX

[TpakTnueckas paboTta o Teme

81 "Pa3paboTka MHOTOTaOIMYIHOM 6a3bl
NaHHBIX"

82 3anpockl K MHOTOTaOJIUYHBIM Oa3am
JTAHHBIX

83 [IpakTuyeckas paboTa o Teme "3anpocsl K
MHOTOTa0IM4YHON 0a3e JaHHBIX"

84 S3bIKk ynipaBiieHus ganHbiME SQL
[TpakTuueckas paboTa o Teme

85 "YpaBrneHue JaHHBIMU C TOMOUIBIO SI3bIKA
SQL™

86 HepensmponHbie 60a3bl TaHHBIX.
DKCHEepPTHBIE CUCTEMBI

87 WuTepueT-nipunoxeHus
[TonsATHE O CEpBEPHOM U KIMEHTCKON

88 qacTax caifta. TeXHOJIOTHS «KIMEeHT —
cepBep», €€ JOCTOMHCTBA M HEIOCTATK!

89 OcHoBbl s13p1ka HTML

90 [IpakTuueckas padora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBblI s1361ka HTML
[TpakTnueckas padora o teme "Coznanue
Be0-CTpaHMIIbI, BKIIOYAIOIIEH

%3 MyJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBbBI€ JJaHHbIE, BUEO0)"

94 OcHoBBI KacKaaHbIX Tabmwi cruieit (CSS)




[TpakTrueckas paboTa o Teme

95 "OdopmiteHuE CTPAHUIIBI C TTOMOIIHIO 1
KacKaJHBIX Ta0auI] cTriei"

96 Cuenapuu Ha s13b1Ke JavaScript

97 Cuenapuu Ha s13bIKe JavaScript

98 ®dopMbl Ha BEO-CTpaHMIIE

99 [IpakTuyeckas pabota mo teme "OOpaboTka 1
JaHHbIX popm"

100 Pa3memenue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiijioB Ha CalT
Kanpuposanue. McnpaBnenue

101 nepcnekTuBbl. [ ucrorpamma. Koppekuus
YPOBHEH, KOPPEKILIUS I[BETA.
OO6ecuBeurBaHNe [IBETHBIX N300payKEHHI
BBoa n3o0paxeHuii ¢ UCTIOIb30BaHUEM

102 Pa3INYHBIX UPPOBBIX YCTPOHCTB. 05
[TpakTnyeckas pabota mo teme "OOpaboTka
nndpoBbix hotorpaduii”
Peryms. Pabota ¢ o6nmactsamu. @uibTpsbl.

103 [Ipaktrueckas padbota o teme "Peryib 0.5
undpoBbix Gororpaduit”
MHorocnoitHble n300paxenus. TekcToBbie

104 ciou. Macka cnos. Kananel. Coxpanenue
BBIIEIIEHHON 001acTH

105 [TpakTnueckas paboTa 1o Teme 1
"MHorocnoitabie n300paxxeHus"

106 [ToaroroBka WITIOCTpaLIUi 17151 BEO-CalTOB. 05

[TpakTnueckas paboTa 1o Teme




" AHUMHPOBaHHbBIC H300pakeHUs"

Bekrophas rpaduka. Bekropuzamus

107 1
pacTpoBBIX U300paKeHUN

108 [IpakTuyeckas pabota o Teme "BekTopHast 1
rpaguka"

109 [TpuHIMIIBI TOCTPOCHHUSI M PEAKTUPOBAHUS 1
TPEXMEPHBIX MOJENICH

110 [IpakTudeckas padora o teme "Co3xanue 1
MPOCTBIX TPEXMEPHBIX Mojeneit"

111 Cetounbie Moienu. MaTtepuaiibl 1

112 [TpakTuueckas pabora o teme "CeTouyHbIe 1
mozenn"

113 MonenupoBaHue UCTOYHHUKOB OCBEIIICHUSI. 1
Kamepsr

114 [TpakTryeckas paboTa o Teme 1
"Pengepunr"

115 AnmutuBHbie TexHONMOrHH (3D-pUHTEpHI) 1

116 [TonsiTHe 0 BUPTYaIbHOW pEATbHOCTH U 1
JIONTOJTHEHHOW PEaJbHOCTH

117 PesepBHoE Bpems 1

118 PeszepBHOE Bpemst 1

119 PeszepBHOE Bpemst 1

120 Pe3zepBHOE Bpemst 1

121 Pe3zepBHOE Bpemst 1

122 Pe3zepBHOE Bpemst 1

123 PesepBHOE Bpems 1

124 PesepBHoe Bpems 1




125 PeszepBHOE BpeMs 1
126 PezepBHOE BpeMs 1
127 PeszepBHOE BpeMs 1
128 PeszepBHOE BpeMs 1
129 PeszepBHOE BpeMs 1
130 PesepBHOE BpeMmst 1
131 PesepBHOE BpeMmst 1
132 PesepBHOE BpeMmst 1
133 PesepBHOE Bpemst 1
134 PesepBHOE BpeMmst 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO HACOB I10 136 365

I[TPOI'PAMME







IHPOBEPSEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI CPETHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBeEPsIEeMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTATaAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1.

3namo (nonumams)

11

[TonnMaHue OCHOBHBIX HPHUHIIMIIOB YCTPOMCTBA M (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TCHICHITHIA
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIIQJCHHE HaBBIKAMH PaOOTHI C
OMEpAIMOHHBIMU CHCTEMaMU U OCHOBHBIMH BHJIAaMU IPOrPaMMHOTO
obOecrieueHus JUIsl  pemieHus Y4eOHbIX 3aJad 1O  BBIOpAHHOM

CIICuajaInu3annuu

1.2

Hanmnuue mpencraBneHuii o 0a30BbIX MPUHLMIAX OpraHU3alUuu U

(YHKIIMOHMPOBAHHUSI KOMIIBIOTEPHBIX CeTel

13

ITormMmanne OCHOBHBIX IMPUHOUIIOB AJUCKPCTU3AIMU Pa3JIMYHBIX BHUIO0B

uHpOpMaIIU

14

[Tonnmanue 0a30BBIX aIrOPUTMOB 0OpaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuy (3aluch 4YHCEN B TMO3UIHMOHHOW CHUCTEME CUHCIIEHMS,
JEIMMOCTbD LIEJIBIX YHUCEN; HAXO0XKJIEHUE BCEX MPOCTBIX YHCEN B 3aJlaHHOM
JManasoHe; 00paboTKa MHOTOPa3psAAHBIX IIEJBIX YHCEN;, aHaIu3

CHUMBOJIBHBIX CTPOK U JIPYTUX ), ITOPUTMOB MTOMCKA U COPTUPOBKU

15

3Hanue q)yHKHI/IOHaIII)HBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCACTB

Cpelbl pa3padoTKu

1.6

BnaneHne OCHOBHBIMHM CBEICHUSIMH O 0azax HaHHBIX, HUX CTPYKTYpPC,

Cpe/cTBaxX CO3/aHus U PabOThI ¢ HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OrpaHI/I‘{CHI/Iﬁ TEXHOJIOT U HCKYCCTBCHHOTI'O
HHTCJUICKTA B Pa3JIMYHBbIX O6J'IaCT51X; HaJIM4ue HpeHCTaBHCHI/Iﬁ 00
HUCIIOJIBb30BaHNU I/IH(I)OpMaLII/IOHHLIX TEXHOJIOT Ui B Pa3JINIHBIX

npodeccuoHanbHBIX chepax

18

Bnanenue TteopeTrnyeckuM ammapaTroM, MO3BOJIIOIIUM OCYIIECTBIISTh
IIPEJICTaBICHUE 3aJaHHOI0 HATYpaJbHOIO YMCJIa B PA3IMUHBIX CHCTEMAaXx
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMYECKHX BbIPAKECHUH,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTMKU; ONpEAeNsATh KpaTdyallinii MyTh BO
B3BEIIEHHOM TIpade ¢ KOJIMYECTBO TMyTeH MEXIy BepUIMHAMHU

OPUEHTHPOBAHHOT'O AIUKIMYECKOTO rpada




Ymemo

2.1

VMeHHE HCIO0Ib30BaTh KOMITBIOTEPHO-MATEMATHYECKUE MOJCITH IS
aHaim3a 00BEKTOB M MPOIECCOB: (POPMYTUPOBATH LIETh MOACTUPOBAHUS,
BBINIOJIHATh AHAJIM3 PE3yJIbTATOB, MOJYYCHHBIX B X0 MOJCIUPOBAHUS;
OLICHUBATh AJCKBATHOCTh MOJEIH MOJCIHUPYEMOMY OOBEKTY WM

ImponecCy,; NpeACTaBJIATh PE3YIbTAThI MOACIIMPOBAHUS B HAIJIAAHOM BUIC

2.2

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/laydl  aHAIW3a JAHHBIX
(mporHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHUI1); MOHMMATh TOCJIEI0BATEIILHOCTh PEIICHUs 3aJad aHallu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BHIOOp W (MJIM) TIOCTPOEGHHUE MOJENH, TpeoOpa3oBaHUE JIAHHBIX,

BU3yalIM3alMd JaHHBIX, MHTCPIPCTALUA PC3YJIbTATOB

2.3

YMmenue ornpenensats HHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpauIecKux
Y 3BYKOBBIX JJaHHBIX IIPH 33JaHHBIX IapaMeTpax AMCKPETU3aLUU. Y MEHUE
ONpeNeNiATh CPEAHIO CKOPOCTh IepelJauyd JIaHHBIX, OLIEHUBATh
WU3MEHEHHE BpPEMEHM Tepelayd MpH H3MEHEHWH WH(GOPMAIMOHHOTO

00BeMa JaHHbIX U XapPaKTCPUCTHUK KaHalla CBsA3H

2.4

YMeHue cTtpouth KoJ, oOecrnedyuBaroliMii HaWMEHBUIYI0O BO3MOKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CHMBOJIOB

2.5

VYMeHHe HCHO0Ib30BaTh Inpu pCHICHUU 3aJdaqd CBOMCTBA IO3MIMOHHOM
3alucCu 4YUCCJI, AJITOPUTMBI IMOCTPOCHUSA 3allMCU YUCJia B MMO3UITHOHHOM
CUCTEMC CUHCIICHUA C 3alaHHbBIM OCHOBAHHWEM UM TIOCTPOCHUA YHUCIIA IIO
CTPOKE, coz[epxcameﬁ 3alMCh ATOTO YHCIa B MO3UIHMOHHOM CHCTEME
CUHUCJICHUA C 3aaHHbIM OCHOBAHUEM, YMCHUC BBITIOJIHATH

apI/I(l)MeTI/ILIGCKI/Ie OI€panyru B IO3UIIMOHHBIX CUCTEMAX CUHCIICHUSA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B IU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (¢opMax MO 3aJaHHOM  Taliuie
UCTHMHHOCTH; HCCJeNoBaTh OO0JAacTh MCTUHHOCTH  BBICKa3bIBaHUS,

COACPKAMICTO IMEPEMCHHBIC, pCIIATh HECIOKHBIC JIOTUICCKUEC YPAaBHCHUA

2.7

YMeHue pemarh alropuTMUYECKHE 3a7aud, CBS3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIy BEPIIMHAMH
rpada, onpeneneHus KOJIMYECTBA PA3IMUYHBIX IMYTEH MEXIy BEpIIMHAMU

OPUCHTHUPOBAHHOT'O AlTUKIITNYCCKOI'O rpa(ba)

2.8

YMeHue ucnonb3oBaTh JEPEBbsl IPU aHAIU3€ U IOCTPOCHUU KOAOB U VIS
npecTaBieHus] apu(METHUYECKUX BBIPAKEHUI, MPU pEUIeHUH 3a1ady
IIOMCKAa U COPTUPOBKHM; YMEHHE CTPOUTH IEPEBO WIPHI IO 3aJaHHOMY

QITOPUTMY; pa3padaThiBaTb U OOOCHOBBIBATH BBIUTPHILIIHYIO CTPATErHIO

UTPBI




2.9

VYmMmenue AHAIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BaHUCM Ta6J'II/IH
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHUS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECJIOKHBIX ITPOTrpaMM, BKIIHOYAKOIINUX HUKJIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPpHU 3aaHHBIX UCXOJAHbIX JaHHBIX

2.10

YMeHue omnpenensTh CI0XKHOCTh HM3y4aeMbIX B  Kypce 0a30BbIX
ITOPUTMOB (CYyMMHPOBAHHUE JIEMEHTOB MAaCcCHUBa, COPTUPOBKA MAcCHBA,
nepeOopHbIe AITOPUTMBI, JBOMYHBIA TOUCK) U HPUBOJUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIOKHOCTH IJIA PpCIICHUA O,Z[HOP'I 3aga4u
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Brnanenne yHHBEpCANbHBIM SI3BIKOM  IPOTPAaMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BBIX
TUNAX JAHHBIX U CTPYKTypax JaHHbBIX, YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIPABJISAIONME  KOHCTPYKIMHM,  YMEHHE  OCYHISCTBISTh  AHAIM3
IPEJIOKEHHOW  MPOrpaMMbl:  ONpPEAENsATh  Pe3yibTaTbl  pabOThI
nporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAHHBIX; OIMPCACIIATH, IIPU KaKHUX
UCXOJHBIX JIaHHBIX BO3MOXKHO TOJyYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B paboTe
nporpamMMbl;  (GOPMYITUPOBATh  NPEMIOKEHHS 1O  YIYUIICHHIO

MporpaMMHOI0 KOa

2.12

VYMeHue peanu3oBbIBaTh Ha BBIOPAaHHOM JUISI W3YYEHHs  sI3bIKE
nporpaMMupoBanus Bbicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOpaOOTKH YHCENl, YUCIOBBIX MOCIE0BATEIbHOCTEN
M MacCHMBOB: IIpeACTaBJICHHME 4HCIa B BHAe Habopa MPOCTHIX
COMHOJKUTENEH; HaXOXJAEeHHe MaKCUMalbHON (MUHUMaIbHON) uHU(PHI
HaTypaJIbHOTO YKCia, 3alIMCAaHHOTO B CHCTEME CUHCIIEHHSI C OCHOBAHUEM,
He mnpeBblmatomuM 10; BbUMCIEHHE OOOOIICHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOM TOCJIEIOBATEIBHOCTH (CYyMMBI,
NPOM3BEACHUS  CpeaHero  apu(pMETHYeCKoro, MHUHUMAIbHOIO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YMEHHUE
UCMOJb30BaTh B MpPOrpamMMax JaHHbIE DPA3JIMYHBIX THIIOB C Y4YETOM
OTpaHMYEHUN Ha IUAMa3oH WX BO3MOXHBIX 3HAUEHHUH, MPUMEHSTH MpU
pellIeHnH 3a7ad CTPYKTYPHI JaHHBIX (CIHUCKH, CIOBapH, CTEKH, OYEpeNH,
JIepeBbsl); MPUMEHATh CTaHJIApTHBIE U COOCTBEHHBIE MOJIPOTPaMMBbI ISt
00pabOTKM YUCIIOBBIX JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BaTh MPHU
pa3zpaboTke mporpaMm OHOIUOTEKH MOANPOTPAMM; YMEHHUE UCIIOIh30BaTh

CPEJICTBA OTJIAJKU IIPOTPAMM B CPEJE IPOrPaMMHUPOBAHUS

2.13

YMmenue HCIIOJIB30BaTh SJICKTPOHHBIC T36JII/II_U>I JIA aHaJIn3a,

MIPEACTABICHUS U OOpabOTKHM JaHHBIX (BKJIIOYas BHIOOP ONTHUMAIBLHOTO




pelieHus, moa00p JTUHUHM TPEHJIa, PElICHHe 3a1ad MPOTHO3HPOBAHMS);
YMEHHE HCIOJIb30BaTh TaOMUYHbBIE (PENAIUOHHBIC) 0a3bl NaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHne OpraHu30BBIBaTh JINYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
IOHUMaHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00PA30BATEIHLHBIX CEPBHCOB




HEPEYEHDB OJIEMEHTOB COAEP KAHUA, TIPOBEPAEMbBIX HA EI'D
11O THO®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

[ludpoBast rpaMOTHOCTH

11

OcCHOBHBIE TEHACHI WA Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHIA. HapaJ'IJ'IeJ'IBHI)IC
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PaCHpe,I[CJ'IéHHI)IC

BBIUMCIIUTEIHLHBIC CUCTEMBI i 00pab0TKa OOJIBIITNX JAHHBIX

1.2

[TpyHIMITEI TTOCTPOCHHSI W allllapaTHbhIE KOMIIOHCHTHI KOMITBIOTEPHBIX CETEH.
CereBpie mpotokonbl. Cerh HHTepHeTr. Axpecamuss B cetu VHTepHeT.
ITpotokounsl creka TCP/IP. Cucrema momenubix umeH. Pasnenenune IP-cetn Ha

IMOJICETH C IIOMOIIBIO MACOK MOACETCH

13

daiinoBas cucrema. Ilouck B ¢aiimoBoit cucteme. [IpuHIUIIBI pa3MeleHUs U
uMeHoBaHusl (ailioB B monroBpeMeHHON nmamsaTu. [laGmoHsl ans onucanus

rpynn ¢aiinon

14

CKOpOCTL nepeaaiu JaHHBIX. 3aBHCHMOCTh BPCMCHU nepeaadu oT

I/IH(I)OpMaI_II/IOHHOFO o0BEMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

15

[Mudposanne nanHpix. CUMMETpUYHbIE U HecuMMeTpuuHble UGl [Hudpsl
npoctoii 3amensl. [ludp Llesaps. [udp Buxenepa. Anroput™m mudpoBaHus
RSA

1.6

KO,[[BI, IIO3BOJIAOIIHUC 06Hapy>KI/IBaTB " UCTIPABJIATDH OH_II/I6KI/I, BO3HHKAOMIUC ITPU
nepeaayc JaHHbIX. Paccrosaue XsMMuHra. KOI[I/IPOBaHI/Ie C MIOBTOPCHUEM OUTOB.

Konwr XommuHra

Teopernueckre OCHOBBI HHPOPMATUKU

2.1

JBonuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEpPHBIE  KOJBIL.
JlexonupoBaHue COOOIICHU, 3alTMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. IloctpoeHne 0JHO3HAYHO JEKOJIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HHpopmaruu. Eaunuis
U3MEpeHusi KoiuuecTBa WHPopManuu. AmndaBUTHBIM MNOAXOA K OLIEHKE
KOJIMYecTBa HHGpopManuu. 3akoH aaguTUBHOCTH uHGpopManuu. dopmyna

Xapriu. Uadopmanus u BeposatHocTs. Popmysa [llenHona

2.3

Cuctembl cumncneHus. Pa3BépHyTas 3ammMch UENbIX M JIpOOHBIX 4YHCEN B
HO3UIIMOHHON cHucTeMe cuuciaeHus. CpBoiicTBa ITO3UIIMOHHON 3aIllMCU 4YHUCiA:
KOJMYECTBO IU(Dp B 3aMUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUHUCIJICHUSL. A.HI‘OpI/ITM HepeBO;[a IEJI0Tro yuciia u3 P-PI‘-IHOfI CUCTCMBbI CHHUCJIICHUA

B JICCATUYHYIO. AJITOPUTM TIEPEBOJIa KOHEUHON P-m4HON IpoOu B JECITHUHYIO.




AJITOpUTM MEpeBoAa ILEJIOr0 4Yuciaa U3 JAECATUYHOM CHUCTEMBbI CUUCiIeHUs B P-
nunyo. IlepeBoj KOHEYHOH JAecATHYHOM npobu B P-munyro. [IBonunas,
BOCbMEPHUYHAs U LIECTHAAATEPUYHAs CUCTEMbI CUMCIICHHUS, CBA3b MEXI1Y HUMHU.

ApI/I(l)MCTI/ILICCKI/Ie onepanru B IIO3HMIIUOHHBIX CUCTEMAX CUHNCIICHUSA

2.4

TpoanasI YpPaBHOBCIICHHAA CUCTEMA CHHUCIICHUA. I[BOI/I‘IHO-I[CCSITI/I‘IHEISI cucreMa

CUHHCJICHUA

2.5

Komupoanue texctoB. Koguposka ASCII. OnnoGaiitabie konupoBku. CTangapT
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHpOpMaMOHHOTO 00beMa

TEKCTOBBIX COOOIIIEHUI

2.6

KomupoBanue nzobpaxkenuii. OneHka nHGOPMAIIMOHHOTO 00beMa rpaduuecKux
JTAHHBIX MPU 33IaHHBIX Pa3pelICHUH U TIyOMHE KOIUpOBaHUS IBeTa. [[BeTOBEIC
monenu. KogupoBanue 3Byka. OueHka WH()OpPMAMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX ITIPpH 3a/IaHHbIX YaCTOTC JUCKPCTU3AlMU U PA3PAIHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [loHsTHe BBICKa3bpIBaHMs. BbICKa3bpiBaTeNbHBIE (HOPMBI
(mpenukatsl). KBaHTOPHI CyIIeCTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmunel HCTUHHOCTU. Jlornueckue BbIpAKEHUS.
Jlornueckue Toxaectsa. Jlornueckue onepanuu U onepanuy HajJ MHOKECTBAMHU.
3aKkoHBl anreOpbl JIOTMKH. OKBUBAJIEHTHBIE NPeoOpa3oBaHUs JIOTHYECKUX
BBIPKEHMI. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHMIA.

Jlormueckue (yHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GYHKIMI OT KOJIMYeCcTBa apryMEHTOB.

KanoHnveckue GopMbl JOTMUECKUX BBIPAXKEHUI

2.8

COBepHIGHHI)Ie JU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOPMAaJIbHBIC (pOpMI)I,

AJITOPUTMBI UX TOCTPOCHUA 11O Ta6n1/1ue HUCTUHHOCTHU

2.9

Jlornueckue dneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmaTop. [locTpoeHre cxem Ha JIOTMYECKUX JJIEMEHTax II0
3aIaHHOMY JIOTHYECKOMY BBIPKEHMIO. 3alUCh JIOTHYECKOIO BBIPAXKEHMS I10

JIOTUYECKOU cXeMe

2.10

Mopaenun u mopenupoBanue. Llenn monenupoBanus. AJEKBATHOCTh MOJEIH
MOJIETTUPYEMOMY OOBEKTY WK Tipolieccy. Dopmanu3alus NpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yapTaToB MOJACIUPOBAHUS B BUJIC, YIOOHOM JIJIsi BOCTIPUSTHUS

yenoBekoM. I paduueckoe mpeacTaBieHre NTaHHbIX (CXeMbl, Ta0IUIIbI, TPadUKN).

2.11

[IpencraBnenne wLenplx YHMced B NaMsiITH KoMibloTepa. OrpaHMYEHHOCTh
JMara3oHa 4YuCel IpU OrPaHMYEHHWH KOJudecTBa paspsanoB. llepenonnenue
pa3psHoi ceTku. be33HakoBbIe M 3HAKOBHIC JIaHHBIC. 3HAKOBBIM OUT. [IBOMYHBIIA
JIOTIOJTHUTEIIbHBIN KOJ OTPULIATENbHBIX YUCEIL.

[loOutoBble sorMyeckue onepanuu. Jlorndyeckuid, apuPMeTHYECKUH U

nukmueckuit  caurd.  [lludpoBanne ¢ MOMOIIBI0 MOOUTOBOW OIEpaIMH




«uckiogaroniee JIy

2.12

[IpencraBneHne BEMECTBEHHBIX YMCEN B IMAMATH KOMIIBIOTEpA. 3Ha4anlasl 4acTh
U TOpAAOK uucia. Jluama3oH 3HA4YeHWH BeUIeCTBEHHBIX uwmcen. [IpoGiiemsl
XPAaHEHUs BEIIECTBEHHBIX 4YMCEJ, CBSI3aHHBIE C OrPAaHUYCHHEM KOJMYECTBA
pa3psnoB. BelnonHeHue onepanuil ¢ BENIECTBEHHBIMU YUCIAMH, HAaKOIUICHUE

oIInOoK IIPpU BBIYUCIICHUAX

2.13

I'pads. OcnoBHble moHsATHS. Buasl rpados. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpPHUIl, CIHCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHaIM30oM TrpadoB (MOCTpoeHHE
ONTUMAIBHOTO IIYyTH MEXIy BeplmMHamMu Tpada, ompenerneHHe KOIMYECTBA

Pa3INIHBIX HyTeI\/JI MCXKAY BCpUHIMHAMH OPUCHTUPOBAHHOI'O AIUKINYECKOI'O

rpaga)

2.14

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00xona Jepesa.
[IpencraBnenne apupMeTHUECKUX BBIPAKCHUN B BUAE JepeBa. Mcmonp3oBaHue

I‘pa(bOB H JCPCBLEB IIPH OIIMCAaHUH 00BEKTOB U IMPpOHECCOB OKPYKAKOIICTO MHUpPa

2.15

JlMCKpeTHBIE UTPHI IBYX HTPOKOB C MOJTHOM nHpopmanueii. [loctpoenue nepesa
nepebopa BAapHAHTOB, ONKCAaHWE CTPATETMH WIPHl B TaOMMYHOH opme.

BBII/IFpBIH_IHBIe W ITPOUTPBIIITHLBIC ITO3UIINH. BBII/IrpBIIHHBIe CTparerun

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTeUIekTa.  Wnentudukanmus W MOUCK
M300paXeHMii, pacrno3HaBaHue Juil. Vcrnoip30BaHHE METOAOB HMCKYCCTBEHHOTO
MHTEIJIEKTa B 00y4aronux cuctemax. Vcmonp3oBaHue METO/I0B UCKYCCTBEHHOTO

WHTENJIeKTa B podoToTexHuke. UuTepHer Bemeld. HelipoHHble cetn

AJNTOpUTMBI U IPOrPaMMHUPOBAHUE

3.1

CDOpMaJ'II/BaI_II/ISI MOHATHA aJITOpHUTMaA. Mamuna TBIOpI/IHra KaK YHHBCpCAJIbHas

MOJENb BEIYHUCIECHUN

3.2

OrneHka CIOKHOCTH BBIUMCICHHH. Bpemst paboTel M 00BEM HCHONB3yeMOit
naMaTH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACHUMNTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cinoxxknoctu. IlepeGopuHbie anropuT™mbl. [Ipumepbl pa3aTUYHBIX aJITOPUTMOB

pemiCHUA 0,21H0171 3aa4u, KOTOPBIC UMCIOT Pa3JIMYHYIO CIIOKHOCTH

3.3

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl MPOCTEUIINX aIrOpUTMOB
yIpaBJIEHUS] UCMIOJHUTEISIMA U BBIYUCIUTENBHBIX aNropuTMoB. OmnpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET JaTh TpeOyeMblil pe3ysibTaT

3.4

Anroput™Mbl 00pabOTKM HATypaNbHBIX YHCEN, 3allMCAaHHBIX B TMO3HIIMOHHBIX
CHUCTEMax CYHCIIeHUs: pa3OueHue 3amucu 4Yucia Ha OTHeNbHbIe LUQPHI,
HaXO0XJEHWE CYMMBbI U Mpou3BeACHUs LU(pP, HAXOXKIACHHE MaKCUMAaJbHOMN

(MEUHMMaJIBHON ) LU PBI.




[IpencraBnenne uucia B Buje Habopa MPOCTBIX COMHOMHUTENEH. ANTopuT™M
OBICTPOrO BO3BEJIEHUS B CTENEHb. [IOMCK MPOCTHIX YKCEN B 3aJaHHOM JIMaNla30He

C TIOMOIIIBIO ANITOPUTMA «pemieTo IparocheHa

3.5

MHoropa3psiTHbIC 1IeIbIC YUCIIa, 3aa4H JTMHHOW apuPMETHKH

3.6

S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl gaHHBIX:
[IEJIOUMCIICHHBIC, BEUICCTBEHHBIC, CHUMBOJIBHBIC, JIOTHUECKHE. BeTBieHHS.
Cnoxnbie ycnoBus. Lukiel ¢ ycnoBueM. [{UKIIbI MO MEpeMEHHOM.

O06paboTka naHHBIX, XpaHsAnMXcs B (aitnax. TexcToBble W ABOWYHBIC (Dailiibl.
QaiinoBeie nepemMeHHbIe ((aiinoBeie ykasatenu). Urenue u3 (aiina. 3amuch B
daiin.

Pazbuenue 3agaun Ha moa3anaun. [loanporpamMmer (poreIyphl U GYHKITHH).

Hcnonb3oBanue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA MIporpaMMHupOBaHUA

3.7

PeKprI/ISI. PeKprI/IBHBIe npoueaypbsr U (I)YHKI_H/II/I Hcnonp3oBanue cTeka s

OopraHu3alr pCKYpPCUBHBIX BHI3OBOB

3.8

Uucnennpie MeTonbpl. ToyHOE M MPUONMKCHHOE pelieHus 3amadu. YucineHHoe
pelleHre ypaBHEHHMH ¢ IMomoulbio mojbopa napamerpa. UMcIeHHblE METOJIbI
pelIeHusT ypaBHEHMH: MeToj 1epedopa, MeETOJ IOJIOBUHHOTO JICJICHUS.
[TpuOnm>keHHOE BBIYMCIIEHUE JUIMH KpUBBIX. Bblumciienue riomanei ¢uryp c
MOMOIIbIO YUCIIEHHBIX METOJOB (METOJA MPSAMOYIOJbHUKOB, METOJI Tpareuui).
[Touck makcumyma (MUHUMyMa) (YHKIMM OJHOM HEpEeMEHHOH MeTO0JI0M

ITOJIOBHHHOT'O JCJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIUM  S3bIKa
POTrpaMMHUPOBAHUS 17151 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IMOSABICHUA CHMBOJA B CTpOKE,
pa3OueHre CTPOKH Ha CJIOBa MO TMPOOETHHBIM CHMBOJIAM, TOWCK MOICTPOKH
BHYTPU JIaHHOM CTPOKHM, 3aMEHAa HAWJEHHOW MOACTPOKHM Ha JPYTyl0 CTPOKY.
['eneparus Bcex CJIOB B HEKOTOPOM ajdaBHUTE, YAOBJIECTBOPSIOUIMX 33JaHHBIM

orpanuueHusM. [IpeoOpazoBaHue 4yrcia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel ¥ IIOCJIEOOBATEIBHOCTH  4Hcel. BrerumciaeHne  0000IIEHHBIX
XapaKTEePUCTHK DJIEMEHTOB MAacCHBa WM YHCIOBOW ITOCIIEAOBATEILHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEIHEro apu(PMETHUYECKOTO, MHUHHUMAIBHOTO |
MaKCHMaJbHOTO DJJEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIECTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO). JIMHEWHBI TOWCK 3alaHHOTO 3HAYCHHWS B MacCHBE.
Anroput™mbl pabOTBl € 3JEMEHTaMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKHU
(MeTon my3bIpbKa, MeETOJ BbIOOpa, COpTUpOBKa BcTaBKamu). CopTHpOBKa
ciusiaueM. beictpas coptupoBka MaccuBa (aaroputm QuickSort). JIBonuHbIi

IMOUCK B OTCOPTUPOBAHHOM MACCHUBE




3.11

JIBymepHBIE MacCUBBl  (MaTpHUIbl). AJTOPUTMBI OOpPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHMCIOBOTO MAacCHUBa IO 3aJaHHBIM
npaBUiIaM, MOWCK DJIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYHCICHHE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6I_[OB JABYMEPHOI'O MaCCHBa

3.12

CnoBapu  (acCOIlMAaTHBHBIE  MAaCCHBBI,  OTOOpaXeHWs).  XOIII-TaOJHIBL

HOCTpOCHI/Ie aJ'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps IJis1 3aJaHHOI'O TCKCTa

3.13

Crekn. AHaIM3 TOPAaBWIBHOCTH  CKOOOYHOTO  BBIpaXKEHUsS. Bbrumcnenue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MOCT(PUKCHOH (opme.

Ouepenu. Mcnonp3oBanue ouepenu AJi1 BpEMEHHOIO XpaHEHUsI JTaHHbBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMANIbHOTO OCTOBHOI'O JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO Tpada. KommuecTBo pa3nmnyHbIX

HYTCﬁ MCXKAY BEpHIMHAMU OPUCHTUPOBAHHOT'O ALIUKIIMYECKOI'O rpa(ba. AJ'Il"OpI/ITM

Henkerpsl

3.15

HepeBps. Peanusanus aepeBa ¢ NMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOW4YHBIE
(6unapueie) nepeBbs. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(PMETHUECKOTO
BbIpa)keHUs1. PekypcuBHbIe alropuT™Mbl 00X0/a epeBa. Mcnoab3oBaHue cTeka U

ouepean it 00Xo/a AepeBa

3.16

JluHamnueckoe nIporpaMMUPOBAaHNE KaK METOJ PELIEHUS 33]a4 C COXPaHEHUEM
IIPOMEXKYTOUHBIX PE3y/IbTAaTOB. 3a/1a4H, PEIIaeMble C TOMOLIbIO0 TUHAMUYECKOTO
IPOTrPaMMHUPOBAHUS: BBIYUCICHNE PEKYPCUBHBIX (DYHKIIMIH, TOJCUST KOJIMYECTBA

BAapHUAHTOB, 3aa4X OIITUMH3AIUN

3.17

[Tonstue 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHur. OOBEKTHl U
kjaccsl. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
Pa3zpaboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOIXOJA.

I/IHKaHCYJISIL[I/ISI, HacCJICcJ0BaHUC, HOJ'II/IMOp(I)I/BM

WupopmanioHHbIE TEXHOJIOTUI

4.1

Ananu3 naHHblX. OCHOBHBIE 3a/laud aHajlu3a JIaHHBIX: MPOTHO3UPOBAHMUE,
KJaccuuKanus, KiacTepusauus, aHanu3 oTkioHeHui. [locrnenoBarenbHOCTH
pellleHus 3a/1a4 aHaan3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa MJAaHHBIX, BBIOOp © (WJIM) TOCTPOCHHWE MOJENH, IpeoOpa3oBaHHe
JAHHBIX, BU3yaJW3alMs NaHHBIX, WHTEpHpeTamnus pe3yiabTaToB. [IporpamMmmubie
cpenctBa u VHTepHET-CEpPBUCHI TSI 00paOOTKM W TIPEICTABICHUS TAHHBIX.

bonwimme nannpie. MammHHOE 00y4YeHHE

4.2

AHaIM3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX TaONIUIl. BBIUMCIIEHHE CyMMBI,
cpeaHero  apuMeTHUecKoro,  HawOONbIIEro  (HAMMEHBIIETO)  3HAYCHUS

nuarnazoHa. Berumcnenne ko3¢ (uIMeHTa KOpPpeisiUU JBYX PSAIOB JAHHBIX.




[Moctpoenne cronOuarhiX, JUHEHYATHIX M KPYroBbIX auarpamm. Iloctpoenue
rpa¢ukoB ¢pyHkuuid. [lonbop nuHMM TpeHa, pelieHue 3a1a4 IPOrHO3UPOBAHHUS.

Pemrenne 3a1a4 ONTUMH3aIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/H_I

4.3

Huckperuszamusi Tpud  MaTEMaTHYECKOM  MOJCIMPOBAHUM  HEMPEPBHIBHBIX
npoueccoB. MogenupoBanue JBWKeHUs. MojenupoBaHue OHOIOTHYECKUX
cucteM. Maremaruueckue MOJEIM B OKOHOMHUKE. BbrumciuTenbHbie
JKCIEepUMEHThl ¢ MojensiMu. OOpaboTka pe3yibTaToB SKcrepuMeHTa. Meton
HaMMEHbIIUX KBaApaToB. OIlEHKA YHCIIOBBIX I[MapaMETPOB MOJIETUPYEMbIX
00BEKTOB M MpoIleccoB. BoccTaHOBIeHHE 3aBUCUMOCTEH IO pe3ylibTaTaM

OKCIICpHUMCHTA

4.4

BepositHOCTHBIE MOZCIIN. Mertonbl Momnte-Kapio. HNmuranmonnoe

MozenupoBanue. CUCTEMbI MACCOBOIO 0OCITYKUBAHHUS

4.5

Tabnuunble (pensSIMOHHbIC) 0a3bl JaHHBIX. Ta0nHIa — mpeacTaBIeHUE CBEICHHMA
00 ogHOTHIHBIX 0OBekTax. [lone, 3amucek. Kiarou Tabmumel. Pabora ¢ roToBoi
0a3oi maHHBIX. 3amonHeHue 0a3bl JaHHbBIX. [1oWCK, COpTUPOBKA M (UIBTpAIUSL
MaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3ampockl C  MapaMmeTpami.
BrrancisieMsle mons B 3ampocax.

MHuorotabnuunbsie 0a3bl JaHHBIX. TUMBI CBA3EH Mexay Tabnuiamu. BuemHui

KJIIOY. HCJ'IOCTHOCTB 0a3bl JaHHBIX. 3anpoc1,1 K MHOT'OTa0JIMYHBIM 0azam JaHHBIX

4.6

TekcroBblii mpoueccop. CpeactBa MOUCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna uMTHUpPOBAaHHS HCTOYHUKOB U oOQopmieHHs OuOIMOrpapuuecKux

CCBIJIOK
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