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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriayOia€HHBIN ypOBEHb) Ha YPOBHE CPEIAHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYypUpPOBaHHUE 0 pas/ielaM U TeMaM Kypca, OTPeAeIsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ieliaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
JUI COAEPKATEJIbHOIO HAIMOJHEHUS Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHON
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOW JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TpUMEHEHHS  WHOOPMATUKU, TPEKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPHIBHON IMOATOTOBKH OOYyYaloOIIMXCs B 001acTu
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopazoBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, WHTEPIPETalui0 U 0000IIeHne
3TOTO OTIBITA.



Pe3ynpraTel  yrinyOn€HHOro ypoOBHS M3y4€HHsS ydyeOHOro mpeameTa
«MadpopMatrkay OpHEHTHPOBAHBI HA TMOJYYCHHE KOMIICTCHTHOCTCH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TAK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIOYAIOT B CeOs:

OBJIaJICHUE KJIIOYCBHIMH IOHATHUSAMHU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas TMpeaMeTHas 00J1acTh, PACMO3HABAaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aUMOCBSI3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH PA3JIMYHBIE TOXOIbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4yaeMOU peIMETHON 00JIacTH;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJIM4YMEe TPEICTaBICHUA O JTaHHOM NpeIMETHOM OOJacTH Kak 1eOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IIeJICHANPaBIIEHHAsl MOJArOTOBKAa OOy4YalOIIMXCSA K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anusax  MNpoPEeCcCHOHATBHOIO  00pa3oBaHUs IO  CHEIHAIBHOCTSM,
HETIOCPEJICTBEHHO CBS3aHHBIM C IUQPOBBIMH TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe OOy4eHHe, MPOMBIIUICHHBIH WHTEPHET Beled, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIPEACIIEHHOTO PeecTpa, TEXHOJIIOTMH BUPTYaJIbHOU H
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIéHHOM ypOBHE CpeaHero ofmiero oOpa3oBaHusi —  oOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3pacTaloIleldl KOHKYPEHIIMM Ha pBIHKE Tpylda. B CBsI3uM ¢ 3THUM u3ydYeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTIEUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHU pa3indath (aKkThl W OIECHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c()OPMHUPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUM  HUH(POPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MHPOPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIEIOBATEIbCKON M TBOPYECKOHN NEATENbHOCTH, MOTHMBALMK OOYyYaroImIMXCA K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKM» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Paznen «AaropurvMbl M NPOrpaMMHMPOBAaHMeE)» HAIPaBICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MPUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTUN, pPEaTU30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOpPblE HE BXOISAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTHYECKOTO  NpOo(wisg, OpPHUEHTUPOBAHHOIO HAa  HMHXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CMELUUANIBHOCTH, Yy4YacTHE B MPOEKTHONW U HCCIENA0BATEIbCKON AESTEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpejeiax OJHOr0 rojaa OO0ydeHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[IpuHuumnel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIIbIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OneparioOHHbIE CHUCTEMBI. Y THUIJIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuusd W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou ramsaTtu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MporpaMMHOTo oOecreyeHus
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJATeNIbcTBOM Poccuiickon @enepanuu 3a HENPAaBOMEPHOE HCIOJIB30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoTOoKO0IBI
creka TCP/IP. Cucrema qOMEHHBIX HMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipio Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHera.
['eonndopmanonnbie cucTeMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColualibHbIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIe U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C MCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHopMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cucTtemax. IIpaBoBoe oOecrneueHue HWHGOPMAIIMOHHON
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMMHOe oOecredeHue U CrocoObl
OOpbObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHuzamnus JAYHOTO apXHUBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. [udp Lezaps. Iudp Bwmwxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanneie u 3HaHus. MHbopmanmoHHble MpoIecchl B MPUPOJIE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe KoaupoBaHUE. PaBHOMepHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoindyecTBa WH(opmaimu. AnQaBUTHBIN TOAXOM K
OIICHKE KOJIMYECTBAa MHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOoM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHALIATEPUYHAS CUCTEMbI CUMCIICHUSI, CBSI3b MEXIY HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenne HHPOPMaLXOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Moaenu. BekropHoe koaupoBanue. @opmartel rpadudeckux (aisios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. ODKBUBAJICHTHBIC MPEoOpa3oBaHUsS JIOTUYCCKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  opmbel  joruueckux  BbIpakeHuil.  CoBepIlIEHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabiid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OUT. [|BOMYHBIH
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBneHne BELIECTBEHHBIX YMCEN B MaMSITH KOMIIbIOTEpA. 3Hauallas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U MPOrPaMMHUPOBaHHNeE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIONHUTENIAMU W BBIYMCIUTEIBHBIX alnroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelieHusl 3aJad Ha Komiblotepe. MHCTpymeHTallbHBIE CpencTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINOJIHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaAUEHUI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYEeCKuEe. BeTBieHus.
Cnoxuble ycnoBug. Ilukner ¢ ycnoBueM. [luxabsl 1mo  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHJAOB  IMKJIOB. MHBapumaHT  LHMKIA.
CocraBienue IHMKIAa C HMCHOJb30BAaHHEM 3apaHee OMNpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKyMeHTHpOBaHUE IPOrpPaMM. Ucnonb3zoBanue KOMMEHTapHEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKIMH JIJIS1 TIOJIb30BATEIIS.

Anroputmbl 00pabOTKH HATYpaJIbHBIX YUCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHnue Bcex MpOCThIX YMCEN B 3aJlaHHOM Auanasone. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO BO3BEICHHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3z0Ouenue 3agaun Ha noazanauu. [loamporpammel (poueaypsl U QyHKIUH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWONHOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  MPOU3BOIAUTEINIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIICEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp Cc NOMOLIBIO YHUCIEHHBIX METONOB (METOJA MPSMOYTrOJIbHUKOB, METOJ



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ajipaBUTE, YAOBIECTBOPSIOIIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apHU(PMETUYECKOTO, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ] BbIOOpa, COPTHpPOBKAa BcTaBKkamu). COpPTUPOBKA CIUSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1uTUpOBaHHWS HUCTOYHUKOB U
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAHHBIX, BEIOOpP W/WIU MOCTPOCHHUE MOJIENH, MPeoOpa3oBaHUE aHHbIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BbluucieHue cyMmsl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [Tonbop nuHUM TpeHaa, peleHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3ALKMH C TIOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmel cCxkaTusi JaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(GOPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTHK KaHama CBs3HU. [IpuunHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cuctembl. KoMmoHeHTBI cucTeMbl W uX B3aumoaenctsue. CHCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3ynbTaTOB MOJEIUPOBAHHMS B BUIE, YAOOHOM Jid
BOCIIPHSITHS YeoBeKoM. | paduueckoe mpecTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
ANTOPUTMHUYECKUX  3a7ad4, CBSI3aHHBIX C aHamm3oM TpadoB (IMOCTpOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xola aepena.
[IpencraBienne apupMeTHYECKUX BBIPAXKEHUN B BUJE JepeBa. J{MCKpPETHbIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBHCHl MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydamomux cucremax. Mcnoib30oBaHME METOOB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanusa  OOHATHS — anroputMa. Mammnaa  TelopuHTa  Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cinoxHoctu. [lepebGopHbie anroputmbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieTo DparocheHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accolMaTUBHBIC MACCHBBI, OTOOpaKCHHs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp3oBaHue oyepen sl BpEMEHHOIO XpaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpUTMBI 00xoaa nepeBa. Vcmonp3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamu4eckoe MporpaMMUpOBaHUE Kak METOJ] pEIIeHHs 3a1ad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonstue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHPOrpaMMHpOBaHUU. OOBEKTHl U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHME TOTOBBIX — YIPABISIEMBIX  JJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMSI:  MMOCTAHOBKA
3aj1aui, pas3paboTKa  MOJENHM, TECTUPOBAHWE  MOJCIH, KOMITBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BrlunciauTenbHbIe
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoasl  Monte-Kapmo.  MiMurtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oa3bl JaHHBIX. [IOMCK, COPTUPOBKA W
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemienne BeO-caiiToB. Yciayra XocTuHTa. 3arpy3ka (aijoB Ha CaT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcreKkTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpEKUHs — ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaesieHHON oOnactu. IloaroroBka wimocTpanuil A BeO-CalTOB.
AHUMHpOBaHHbIE H300paXKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJENEM.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHojoruu (3D-mpunrtepsl). [lonste o BUpTyalibHOU
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMM, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBiICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbpraTe wusyueHus wuHOOPMATUKKM HA YPOBHE CpeIHEro oOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TpaBOMOpsAKa,  COONIOJIEHWE  OCHOBOIOJIAraloOUMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHNE 3HAUeHHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4yHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3A0pPOBOTO W Oe3omacHoro  o0pasza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKON U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HU;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U(pPoBOM TpaHCPOpMALIIK MHOTUX C(ep KU3HU COBPEMEHHOI0 00IECTBa;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YaIOIIUMXCS COBEPILIEHCTBYETCS HSMOLMOHAJIBbHBIHN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAllUH, CIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss MHQOpPMATHKHM Ha YpPOBHE CpPEIHETO OOIIero
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE y4eOHBIE ICHCTBUS, PETYISTUBHBIE YHHUBEpCAIbHBIC Y4YCOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK WJIM OCHOBAaHUS [IJIi CPaBHEHUS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajanu3a MUMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M  BBIMOJHATH pabOTy B YCIOBUAX  PEajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMH  paspenieHuss MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYalUsAX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHUS B IO3HABATCIIBHYIO M IMPAKTHYECKYH O0O0JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JOMYCKAIONIHUE aJbTCPHATUBHBIC PEIIICHHU .

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3dgaBaTh TEKCTHI B Pa3IMYHBIX (GopMarax ¢ y4ETOM Ha3HAYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJETh  HABBIKAMH  pACTO3HABaHWUA W 3alUTBl  WH(OpMaIWH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(I)J'II/IKTHLIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATHh  L€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalIUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH HMHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOATENLHO COCTABJSATh IUIAH pEIICHHS TpoOsiieMbl ¢  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalMsM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIEKCUU ISl OLUEHKH CUTyalluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss kypca uHPpoOpMaTUKU yriayonéHHoro ypoBHs 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HH(GOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu30oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydyeOHbIX 3aJay 1o
BBIOPaHHOM CIICIIUATN3aINNT;

HaJIU4Ke MPEJCTABICHUN O KOMIIbIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX MPUHIUIIAX OpPTraHU3alUNd U (YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB W CpPEICTB MPOTUBOACHUCTBHUA OJTUM yIpo3aMm, COOIIOJICHHE MeEp
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYIKEHUS, TOHUMAHUE
MIPABOBBIX OCHOB WCIIOJb30BaHUS KOMITBIOTEPHBIX MPOrpamMM, 0a3 JaHHBIX W
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONpPENCTIsATh CPEAHIOK CKOPOCTh TIEpelayd JIaHHBIX, OIICHHBATh
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YHCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MO3UIIMOHHON CHCTEME CUMCICHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(DMETHUECKUE OIepalid B IMO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBINOJHATh MPeoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUU, HCIOJIB3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
nepeMeHHbIe, PEIIaTh HECIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbI YPAaBHECHHUIA;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JIaHHOM JHana3oHe, 00pad0oTKa MHOTOpPa3psIHBIX IETbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TIOMCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHONH MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NPUBECTH K OLIMOKE B padborte
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJIb30BaTh 3JIEKTPOHHBIE TaOIUIbI JIsl aHAIU3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUA).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHUE CcOOOUIeHUN (TpeUKCHbIE KOABI), HCIOJIB30BaTh MPOCTEUIINE
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS TAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUe HCIOIb30BaTh AEPEBbS MPHU
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaTelBaTh W pEaIM30BbIBATH B BHJE MPOrpaMm 0a30BbIE
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIOIb30BaTh 0a30Bble ONEpalMd CO CTPYKTypaMu [JIaHHBIX, MPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB cpebl pa3pabOTKH, YMEHHE MCIOIb30BaTh CPEJACTBA OTJIAJKH POTPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHE UCIOJIb30BATh TaOJIMYHbIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCTOJIb30BaTh KOMIBIOTEPHO-MAaTEeMAaTUYECKUE MOJICIH /IS aHAJIu3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOJACIUPOBAHUS B HATJISITHOM BH/IE;

yMEHHE OpPraHU30BBIBAaThH JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HHUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MMOHUMAHHUE OCHOBHBIX MPUHIIMIIOB pabOTHI, BO3MOXHOCTEH W OTpaHUUYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKME MPEICTABICHUM
00  HCMONB30BAaHUM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndposas rpaMmoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KommbrotrepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMaLIUU B
2.1 PeA bop 19 2
KOMIIBIOTEPE
2.2 OcCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro mno pazneny 40
Pa3znea 3. AropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenue B mporpamMMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMBl 8 2
3.3 YucneHHbIE METOIBI 5
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 AJropuT™MBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJTOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3sl maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
TpeGoBanust TEXHUKH O€30MACHOCTU U
1 TUTHEHBI ITPU paboTe ¢ KOMIbIOTEPAMU U 1
JPYrMMHU KOMIIOHEHTaMHu U(GPOBOTO
OKPYKEHHUS
9 [IpuHIMIBI pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KoHTpoJiepsl BHENTHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBINOJIHEHNUE TIPOTPAMMBI 1
MIPOLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
5 JoJIroBpeMeHHas nmaMsitb. KoHTposuiepbl 1
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOT U
[Iporpammuoe obecrnieueHue
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CucteMHOe MporpaMMHOE oOecIieueHue. 1

OHepaHI/IOHHHC CUCTCMBI




Yrtunutel. [[paiiBepsl yCTpOUCTB.

o [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WHcTannsamus 1 IenHCTAIUIS IS
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHIATIBI

11 pa3MenieHus] © UMEHOBAHUS (aillioB B
noyiroBpemMeHHo# mamsiti. [1labmonsr nmst
ONMCaHus rpymni (aiaos
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer

15 Pasnenenue IP-cetu Ha moaceTy ¢
IOMOIIBIO MAacCOK ITOACETEN

16 CereBoe aJIMUHHCTPUPOBAHUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 CepBucsol UaTepHeTa. ["'ocymapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTh

19 BpenonocHsle mporpamMmmHoe obecrieueHme
1 METObI OOPHOBI ¢ HUM

20 [IpakTuueckas paborta o Teme
" AHTUBHpPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXUBa

uHpopmanuu. PesepBHoe konmupoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[lludppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
NubopmanmoHHbIe TTPOIIECCH B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIE BETMYUHBI U
curHaisl. Heo0xoauMocTs AUCKpeTH3auum
nH(popmaluy, IpeJHa3HaYeHHOMN 1715
XpaHeHus, nepeaadu u o0paboTKU B
U(POBBIX CHCTEMaX

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIIIEHNH, 3aTTUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

28

VYcenosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOTUPYEMBIX KOJIOB C IMOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHMIBI ©3MEPEHHs KOJIMYeCTBa
nHpopManuu. AndaBUTHBIN OAX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLuu

30

CHuCTEeMEBI CUHCIICHHS

31

IlepeBox uncen U3 OJHOU CUCTEMBI
CUHCJICHHS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U




MeCTHaAUATCpUIHAasA CUCTECMbI CHUCIICHUA,
CBs3b MCXKJY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTEMBI CHUCIICHUA,
CBsA3b MCXKJY HUMU

35

ApubdmMeTrnueckue ornepauu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

HBOI/I‘-IHO')IGCHTI/I‘-IH&S[ cucTreMa CUMUCJIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHUi

40

[IpakTrueckas padoTa o Teme
" Tuckperuzarus rpapuaecKoi
nHpopmarun"

41

LIBeToBbie Mosieu. BekropHoe
koupoBanue. @opmarel ¢aitios.
TpéxmepHas rpaduka. DpakraabHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JJaHHBIX YaCTOTE
JUCKPETU3ALNHU U Pa3psIAHOCTU
KOJIMPOBAHUSA

43

[IpakTuyeckas paboTta o Teme




"JluckpeTusanus 3ByKOBOW HHPOpPMALUHU'

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue Belpaxkenus. Jlornueckue
TOKJeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIIbIO TaOJINLl HCTUHHOCTH

47

[IpakTnueckas pabora o treme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

48

Jlormueckme omcpalnru 1 orcpanuvn Haj
MHOXKECTBaMH

49

Jlormueckme omcpalru 1 orcpanuvn Haj
MHOXKECTBaMH

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHUECKUX BBIPAKEHUIA

o1

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHHI OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (HYHKIUI

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIlICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOCHHUS 110 TaOIHIIe UCTUHHOCTH

54

Jlormyeckue 3JeMeHTEL B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoOropaspsaHbiil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAKEHUS 110 JIOTUYECKOU CXemMe

57

Mukpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBienue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEeHHOCTh JUana3oHa
Yycell IPU OTPaHNYEHUN KOJIUYECTBA
pa3psaoB. [lepenonnenue paspsiaHoit
CETKH

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. J[BOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
qHUCe

60

[To6uToBBIEC TOrMYECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHUCCKUI 1
UUKIUYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IIaMATH
KOMIIbIOTCpa BCIICCTBCHHBIX YHCCII

63

Brinmoaxnenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

IIpakTuyeckas pabdora no teme «M3yuenue




nopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I EIbIX U BEICCTBCHHBIX YUCCII»

65 AHaNH3 aropUTMOB 1
Dransl penIeHUs 3aa9 Ha KOMITBIOTEPE.

66 HNHcTpyMEHTAIBHBIC CPE/ICTBA: 1
TPAHCISATOP, OTIATIUK, TTIPOPUITHPOBIIUK
Cpena mporpamMupoBanust. KoMmusimst

67 Y UHTEPIIPETAIHUS TPOTPAMM. 1
Bupryansnsie mamnsel. THTErppoBanHas
cpena pa3pabOTKu

68 MeTop! OTIIa KN TTPOTpaMM 1

69 TuIBI IEPEeMEHHBIX B S3BIKE 1
MIPOrPAMMHUPOBAHHS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaifHble U TICEBIOCTYYaHBIC YnCia 1

73 BetBnenus. CroxxHbIe yCITOBUS 1

74 uKbl ¢ yemoBueM 1
[ukibel O HEPEMEHHOM.

75 B3anMo3ameHseMoCTh pa3IuyHbIX BUIOB 1
LUKIIOB

76 O06paboTka HaTYpaJIbHbBIX YHUCEI C 1
HCIOJIb30BAHUEM ITUKJIOB
HaxoxaeHue Bcex MpOCThIX YHCE B

77 3amaHHOM Juana3oHe [IpakTuyeckas 1 05
pabota no Teme «Perenue 3a1a4 MeTo10M '
nepedopa»

78 WNuBapuaHT nukia 1




79

JIOKyMEHTUPOBaHHUE POrPAMM

O06paboTka JaHHBIX, XPAHSIINXCS B

80 .
(aitmax

81 Paz0uenue 3agaun Ha oA3a1aun
Hcnonb3oBanue ctaniapTHON OMOIMOTEKN

82 s3pIKa IporpaMMupoBanust. [lonkiroueHue
O61OIMOTEK MOANPOTrPaMM CTOPOHHHUX
IIPOU3BOIUTENEN

83 [Moxmporpammel (TIporierypsl ¥ (pyHKITHH)

84 [Toanporpammsl (pouie1ypsl U PyHKITUN)

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

86 (bpaxTansl). PekypcuBHBIE TIpOLIETYPHI
¢byuknun. Mcenonb3oBaHue cTeka s
OpraHu3ali PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas paborta o reme
"PexypcuBHBIE TOATPOTrpaMMBbI"

88 Moy/IbHBIN TPUHLMI TOCTPOCHUS
MporpaMm

89 YuciieHHbIE METO 5]

90 [IpakTuueckas paborta o Teme
«YucneHHoe pelrieHrne ypaBHeHHD)

o1 Hcnonb3oBaHue qUCKpETU3AlNU B
BBIYHCIUTENBHBIX 33aa49ax
[IpakTnyeckas paboTta o Teme

92 «[IpubnmxEHHOE BBIUUCICHHE JITTUH

KPHUBBIX U IUIOIIAAEH GUryp»




93

[IpakTtuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) QyHKIHAN

94

O06paboTka CHMBOJIBHBIX JTAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHMBOJIa B CTPOKE

95

AnTropuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNe CTPOKU Ha CJIOBA 10
poOeNbHBIM CUMBOJIAM

96

ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padoTa o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GhyHKIMA cTaHIapTHON OMOTHOTEKH s3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3aaHHOM anipaBUTE

99

MaccuBsI U ITOCIEN0BATEIBHOCTH YHUCE.
[IpakTrueckas padoTa o reme
"3amosHeHue Maccusa'

0.5

100

O06001EHHbIE XapaKTEePUCTHKU MacCHBa

101

JIMHEeNHBIN MOKMCK 3aJJaHHOTO 3HAYCHUS B
MaccuBe. [IpakTuyeckas padbora o teme
"JInHEeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktnyeckas pabora o teme "[louck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YUCIOBOM Maccuse'

CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocTbie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas padora o Teme "[IpocTeie
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast

104 COp-TI/IpOBKa MaccuBa (anropuTMm 1 05
QuickSort). [Mpaktuyeckas paboTa 1Mo TeMe
"BeicTpas copTupoBka Maccupa”
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTrueckas paboTa 1mo Teme 1 0.5
" JIBOMYHBIHN TTOMCK"

106 JIByMepHBIE MAaCCHBBI (MATPHIIHI) 1

107 Anroput™bl 00pabOTKH MaTPHIL 1

108 Pemrenue 3amay ananmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIeccopa 1

110 KommnerorepHas BEpcTka TEKCTa 1
[IpakTuueckas pabota o Teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHYCCKUMHU 1 1
dbopmynamu"

112 WNHcTpyMeHTBI pelieH3upoBaHuUs 1

113 [IpakTuueckas paborta o Teme 1 1
"MHOrocTpaHu4YHbIE TIOKYMEHTHI"
Ob6naunblie cepBuchl. KomnekTuBHas

114 paborta ¢ nokymeHntamu. [IpakTrueckas 1 05
pabota no Teme "KosektuBHas paboTa ¢
JOKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHble 1




116

MammHaHOE 00ydeHHE

117

AHaM3 NaHHBIX C TOMOTIBIO YJIEKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHanu3
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
prldiviig

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTnueckas pabora o treme
"HarnsgHoe nmpeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKM TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpenna. [lpakruueckas padoTa o
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBaHue"

0.5

121

[Ton6op mapametpa. [IpakTuueckas padora
1o teme "HuciaeHHoe pernieHrne ypaBHEeHUH
C TIOMOIIIBIO TI0100pa mapamerpa”

0.5

122

OnTumu3anus Kak MOUCK HaMITy4IlIero
pELICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padota o teme "Pemienue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANIEKTPOHHBIX TabIUII"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

Rl R R Rk




128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas pabota no teme "CxaTtue
JIaHHBIX C IIOMOLLBIO AJITOPUTMA
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMBI CXKaTus JaHHBIX C IIOTCPAMMU.

[IpakTuueckas padota o teme "Cxxarue

JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToNYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3aumo/ieiictBue. CucreMHslil 3 dekT.
VYnpasieHue Kak HHPOPMAIMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3agau ¢ momorisio rpadoB




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas padora o teme "[louck

16 BBIMI'PBIIIHON CTPATEruu B UTPE C TOJHOMN
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

18 [IpakTnueckas padora o teme "Cpezncraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanu3aiys MOHATHUS AJITOPUTMA.

19 MammuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJb BeIunciieHnil. Tesuc Yépua—
TrroprHra
[IpakTnueckas pabora o treme

20 "CocTaBieHue IPOCTON MPOTPAMMBI IS
MamuHbl Trropunara"

21 Mamuna [Tocra

22 Hopmansnbie anropudmer MapkoBa
AJITOPUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3agaya octaHoBa. HeBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaKU IPOrpaMM

24 CnoXHOCTb BBIYUCIEHUIN
ITouck nMpoCTHIX YKCeN B 33 JaHHOM

25 JUATIa30HE C MMOMOIIBIO arOpUTMa
«peweto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck
IIPOCTHIX YHCEI B 33JJAHHOM Jiarna3oHe"

97 MHoropaspsHble Leble Yhcia, 3a1a4u

JUTMHHON apu(METHKH




28

[IpakTuyeckas paboTta 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
0TOOpaxeHus ). XAMI-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIoBaps JUIs 3aIaHHOTO TEKCTa

30

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJIoBaps IS 33JJaHHOTO TekcTa"

31

AHa.]'H/I3 TCEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue nmocnegoBaTebHOCTEH IO
mabsony. PerynspHbie BbIpaxeHUs.
YacTOTHEIN aHAIHN3

32

[IpakTrueckas padota o teme "Ananus
TEKCTa HAa €CTECTBEHHOM S3EIKe"

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

35

[IpakTuueckas paborta o Treme
"Beruncienue apuMeTHIECKOTO
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean s
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanuus nepesa ¢ moMOLIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(bunapnsie) nepesbs. [locTpoenue aepeBa
IUTSL 33JAHHOTO apH(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o reme
"Ucnonb30BaHue AepEBbEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIC arOpUTMBI 00X0/1a JiepeBa.
Hcnosib30BaHMe CTEKa M OYSPEH JUTS
00xo0/1a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/1a iepeBa

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUCHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xoxa rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTel MeXay
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYeCKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTuyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiIero myTu




MEX]ly BepIIuHaMu rpada (aIroputm
HeiixcTpsr)”

47

Anroputrm ®noiiaa—Y opiamuia

48

3aiauu, pemraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaAHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o treme
"Borunicnenue pekypCcuBHbBIX (QyHKIUHN C
MTOMOIIBI0 TUHAMHYECKOTO
MporpaMMHpoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

[IpakTuueckas padota o tTeme "Iloacuér
KOJIM4YECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUpPOBaHUs "

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
3a/1a4d ONTUMH3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TousiTie 06 0O0BEKTHO-OPUEHTUPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTH U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKe TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

%8 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 MPOCTON MPOTPaMMBI C HCIIOJIB30BAaHHEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kinacca, UCTIOIb3YIOMIErO 0.5
WHKAICYJISAIHI0"

61 Hacnenoanue. [Momumopdusm

62 [IpakTnueckas paborta o treme 1
"PazpaboTka nepapxuu KiaccoB"
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIL30BATEIS

64 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

65 Hcnonp30BaHuE TOTOBBIX YIIPABISIEMbIX
AJIEMEHTOB JIJISl TIOCTPOCHUS HHTepderica
[IpakTuyeckas pabora 1o Teme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIeCKuM 1
untepgericom”

67 N3yueHue BTOporo si3bika
MPOrpaMMHPOBAHUS

68 N3yueHue BTOpOro si3blka
MPOrpPaMMHPOBAHUS

69 DTarnbl KOMIILIOTEPHO-MaTEMATHIECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ICTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas pabora o reme
"MopaenupoBaHue OHOJIOTHIECKUX CUCTEM"

0.5

73

MaremaTudecKkre MOJIETN B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbIe MOtenu. [IpakTuueckas
pabora o Teme "MmuTanmoHHoe
MOJEIIMPOBAHUE C IIOMOIIBIO METO1A
Mownre-Kapmno"

0.5

75

KomnbroTepHOE MOJETUPOBAHHE CHCTEM
yIIpaBJICHUS

76

O06paboTka pe3yapTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBKa 1 GUILTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiembie
TIOJISI B 3ampocax

79

[IpakTnyeckas pabota no teme "Pabora c
rotoBoit 0a30il 1aHHBIX"

80

MsoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizel Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTE 0a3hl JaHHBIX

[IpakTuyeckas paboTa o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN 0a3bI
TaHHBIX"

82 3ampockl K MHOTOTaOIUYHBIM 0a3am
TAHHBIX

83 [IpakTnueckas padbora o teme "3anpocsl K
MHOTOTa0IUYHOM 0a3ze TaHHBIX"

84 S3bIk ynpasienus qaaasiMa SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTIOMOIIIBIO S3bIKA
SQL”

86 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprIIoKeHUS
[TonsiTue 0 cepBEpHOM M KIIMEHTCKOU

88 4acTaX caiTa. TeXHOJOTHS «KIUEHT —
cepBep», € JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBsl si3p1ka HTML

90 [IpakTrueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BH]I€0)"

94 OcHoBbI KackaHbIX Ta0Omuil ctuieit (CSS)




[IpakTuyeckas paboTta 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TOMOIIHIO 1
KacKaJaHbIX Ta0muI] cTuiei”

96 Cuenapun Ha si3bike JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®dopmbI Ha BEO-CTpaHHIIE

99 [IpaxTnueckas pabota no teme "O6paboTka 1
TaHHbIX (popm"

100 Pazmemenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT
Kanpuposanue. McnipaBnenue

101 nepcnektuBsl. ['ucrtorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
Broj m300pakeHut ¢ MICTIOJIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOICTB. 05
[IpakTuueckas padota o Teme "OOpaboTKa '
nudpoBbix Gororpadmii”
Peryms. Pabota ¢ o6nactsamu. @UIbTPHI.

103 [IpakTuueckas padota o teme "Perymb 0.5
nudpoBbIx Gororpadmii"
Muorocnoiiabie n3o0paxenus. TekcToBbIe

104 cinou. Macka cnosi. Kananel. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105 [IpakTudeckas paborta o Teme 1
"MHorocnoitHble n300paxxeHus"

106 [MoaroTroBka umIrOCTpaIuii st Be6-calToOB. 05

[IpakTuyeckas paboTta o Teme




" AHUMUpPOBaHHbIE U300paXkeHus"

Bekropnas rpaduka. Bekropusarms

107 . 1
pPacTpOBBIX N300paKeHU

108 [IpakTtuyeckas padora o Teme "BekTopHas 1
rpapuka"

109 [TpuHIIMTIBI TOCTPOCHHUS U PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJIEIEN

110 [Ipaktuueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOJIenen"

111 Cerounblie Mosienu. Matepuaiibl 1

112 [IpakTuueckas pabora o teme "CeTouyHble 1
mozaenn"

113 MoienupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepnt

114 [IpakTueckas padboTa o Teme 1
"Pennepunr"

115 AnuTuBHBIE TeXHOJ0THHU (3D-ipuHTEpHI) 1

116 [ToHsiTue 0 BUPTyaJIbHOM PEATLHOCTU U 1
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHoe Bpems 1

118 PezepBHoe Bpems 1

119 PezepBHOE Bpems 1

120 PezepBHoe 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 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX HPHUHIMIIOB YCTPOMCTBAa M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pPabOThI C
OTIEpPAallMOHHBIMM CHCTEMaMHU U OCHOBHBIMH BHJAaMH I[POTPaMMHOIO
obecriedeHus JUid  peuieHus  y4yeOHbIX 3aJad 10  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3aIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3aIMCh YHUCENT B TO3WIHOHHOW CHCTEME CUHWCIICHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
nManazoHe; 00pa0oTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU O bazax JaHHbIX, HX CTPYKTYpPC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJIn4uc Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npogeccHoHaTBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIOMIUM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJdHHOI'O0 HATYPAJILHOTO YHUCJId B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH Hp606pa30BaHI/I}I JOTNYCCKUX BLIpa)I(eHPIfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘-IafIHIHfI nyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY  BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOACTHUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATb AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’I)CKTy 701041

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenue kiaccuGUIMPOBATHP OCHOBHBIC 3a/layll  aHANW3a JaHHBIX
(IporHo3upoBaHue, KJIacCUpUKaIus, KJIaCTepU3aLUs, aHaJIN3
OTKJIOHEHHI); MMOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a7a4 aHalu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KaYeCTBA JIaHHBIX,
BBIOOp W (WJM) TOCTPOCHHE MOJENIH, TpeoOpa3oBaHUE HTaHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUuu. Y MEHHE
OTIPENeNIATh  CPEHIOI CKOpPOCTh Iepelayd  JaHHbIX, OLEHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OOECleyMBaIOUIUN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh IMPU PEHICHUHM 3a7ad CBOMCTBA MO3WMIIMOHHOU
3alMCHU YMCENl, aJrOPUTMbI MOCTPOCHMS 3alUCH 4YHCIa B MO3UIIMOHHOM
CUCTEME CUHCJICHHs C 3aJaHHbIM OCHOBAHHEM U TOCTPOEHUS 4YHCIa MO
CTpOKe, cojepxalleil 3amuch 3TOr0 4YHcia B IMO3UIMOHHOW cHCTEeMe
CUMCIICHMS C  33JaHHBIM  OCHOBaHHEM;  YMEHHE  BBINOJIHSITDH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaALICI0 IEPEMCHHBIC, PCIIATh HECJIOKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pelmaTh aNrOpUTMHUYECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3a1auu MOCTPOEHHUS ONTUMAIBHOIO MYTH MEXIY BEpIIMHAMHU
rpada, onpesieneHuss KOJIMUECTBa PAa3INYHBIX MyTeld MeXIy BepIIMHAMU

OPUCHTHPOBAHHOTO AUKIINICCKOT'O rpa(ba)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apH(bMCTH‘ICCKHX BBIan(eHHﬁ, pu peUHICHUH 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBAThH BBIMT'PBINIHYIO CTPATCrUIO

UTPBI




2.9

YMeHHe aHaIM3UpPOBaTh QITOPUTMBI  C  HCIOJB30BAaHMEM  TaOJIHII
TPACCHUPOBKHU; ONPEACTATh 03 MCHOIB30BAHUS KOMIIBIOTEpA PE3yIbTaThI
BBIIIOJIHEHUS] HECJIOKHBIX MTPOrPaMM, BKIIIOYAIOIIMX LUKJIbI, BETBICHUS U

MMOoAIIpOrpaMMmal, IPpU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensiTh CI0XKHOCTh H3Yy4aeMblX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIA pCUHICHUA OI[HOﬁ 3aga4u
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Brnanenune yHuBEpCalbHBIM  SI3BIKOM TPOTPAMMHPOBAHMSI  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 06a30BbIX
TUTAX JAHHBIX U CTPYKTypax JaHHBIX; YMEHUE HMCIOJb30BaTh OCHOBHBIC
VOPABISIIONIUE  KOHCTPYKIIMM;,  yYMEHUE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHON ~ TPOrpaMMbl:  OMPENENSITh  PE3YJIbTaThl  PabOTHI
MPOTpaMMBbI TIPY 3aJIaHHBIX MCXOJHBIX JaHHBIX; OMPENETATh, TIPH KaKUX
WCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIYYCHHE YKA3aHHBIX PE3YJIbTAaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmmMbl;  (GOPMYJIIMPOBATH  TPEIOKEHUS MO  YIyUIICHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nmporpamMmmupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEACTaBJICHHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOJKUTEIICH; Hax0XJICHHE MaKCUMAJIbHOW (MHHUMAIBHOW) IHQPHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TIOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEIHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHMMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JICMEHTOB, YIOBJICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTPaHUYCHUN Ha JMAara3oH WX BO3MOXKHBIX 3HAYCHUH, MPUMEHATH IPH
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEeIH,
JIepeBbsl); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpU
pa3paboTKe mporpamMM OUOIUOTEKH MOANPOTPaAMM; YMEHHUE UCIIONb30BaTh

cpeacTBa OTIIAZAKU IIPOTrpaMM B CpCAC IMPOrpaMMHUPOBAHUSA

2.13

YmMmenue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM JaHHBIX (BKJIIOYasi BHIOOP OMTHMAIBLHOTO




penieHus, moaAdop JIWHUU TPEHIA, PEUICHHWE 3aaad MPOTHO3UPOBAHUS);
YMEHHE WCIO0JIb30BaTh TaOIM4YHbIE (PENSIUOHHBIC) 0a3bl JAHHBIX U

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXHOCTEH LM(POBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

yciyr, TU(POBBIX 00pa30BaTENbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

udposas rpaMOTHOCTH

1.1

OcHOBHBIE TEHICHIINH PA3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannensHbie BeIYucIeHUS. MHOTOINPOIIECCOPHBIE CUCTEMBI.
Pacnipenenénnbie BEIYMCIUTENIBHBIE CHCTEMBI M 00pab0TKa OOJIBIINX JAHHBIX

1.2

[IpyHIMIBI TOCTPOEHUS U anmnapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
Cerebie mnporokosibl. Cerb WHrepHer. Anpecauuss B cetu HWHTepHer.
[Iporokounsr creka TCP/IP. Cucrema nomennbix uméH. Paznenenue IP-cetn
Ha MOJCETH C MOMOILBI0 MaCOK NOJCEeTEN

1.3

@aitnosas cucrema. [louck B ¢aiinosoil cucreme. IlpuHLUIBI pa3melieHus 1
MMEHOBaHUs (ailioB B AoJdTOBpeMeHHON mamsatu. [11aGmoHbl mist onucanus

rpynn (aiaos

1.4

CkopocTe mepenauu  JaHHBIX. 3aBUCUMOCTh BPEMEHHM IE€peJadyd  OT
nH(}OPMaIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBI3U

1.5

Mudpposanne paHHbIX. CHMMETPHUYHBIE W HECUMMETPUYHBIE MIUQPBHI.
Mudpsr npocroit 3amensl. ludp Llesaps. Hludp Buxenepa. Anroputm
mudpoBanus RSA

1.6

Konpl, mo3Bonstonine 0OHApy>KUBATh W UCTIPABIIATH ONTNOKH, BO3HUKAOIIIHE
npu 1nepenade AaHHbIX. Paccrosiune  Xommubra.  KoaupoBanuwe ¢
noBTopeHremM o6utoB. Koasr XommunaTa

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JlBonyHoe KoaupoBaHWe. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJIBI.
JlexoqupoBaHUE COOOIICHHM, 3alMCaHHBIX C TIOMOIIBID HEPABHOMEPHBIX
kos10B. YcinoBue Pano. IlocTpoeHne OgHO3HAYHO NEKOIUPYEMBIX KOJIOB C
MTOMOIIIBIO JIEpeBa

2.2

Teopernueckne moaXoJbpl K OLIEHKE KojuuecTBa HH(opmaimu. EauHuien
U3MepeHus: KoiudectBa HHpopMmanuu. AndaBUTHBIA MOAXOJ K OICHKE
KonuuecTBa MH(poOpManuu. 3aKoH aIIuTUBHOCTU wuH(popmanuu. Dopmyna
Xaptnu. Uadopmarnus u BepositHocTh. @opmyna [llenHona

2.3

Cuctembl cuucnenus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX 4YUCEN B
MO3UIIMOHHOM cucteme cuuciieHus. CBONCTBa MO3MLIMOHHOM 3allMCH 4HCHa:
KOJIMYECTBO LM(p B 3amMcH, NPHU3HAK JEIMMOCTH 4YHUCIA HAa OCHOBaHHUE
CHCTEMBl CUHUCIEHHMs. ANTOpPUTM IMepeBoja LEeNoro uucia u3 P-nuynoit
CHCTEMBI CUMCIICHHS B IECATUUHYIO. AJITOPUTM IE€peBOa KOHEUHOU P-nuHoM
IpoOu B JNECATHYHYIO. AJITOPUTM IEpeBOJa IEeJOro yucia U3 JeCATUYHOM
cucTeMsbl curcieHus B P-uunyto. IlepeBosn koHeuHo necstuyHoi apodu B P-
nyHyto. JIBouuHas, BOCbMEpHYHAs U IIECTHAJATEPUYHAs CUCTEMBbI
CUMCIIEHUS, CBA3b MEXIy HHMMHU. ApupMeTHdecKue OIepaluud B
MTO3ULIMOHHBIX CUCTEMAX CUUCICHUS

2.4

Tpoana;I YPaBHOBCHICHHAA CHUCTEMaAa CYHUCIICHUS. I[BOI/I‘-IHO-I[CC}ITI/I‘-IHS.}I
CUCTEMA CUHUCIICHUA

2.5

Komuposanue TtekcroB. KomupoBka ASCIl. OnnoOaiiTHBIE KOIUPOBKH.
Crannapt UNICODE. Komuposka UTF-8. Onpenenenre HHPOPMALMOHHOTO




00BEMa TEKCTOBBIX COOOILICHUIN

2.6

KomupoBanue  m3o0paxkenuit. Ouenka uHPOpManUMOHHOTO  00BEMaA
rpadUUecKuX JaHHBIX MPH 33JaHHBIX pa3pelieHHH U TIIyOMHE KOJIUPOBAHHS
nsera. LlgeroBsie monenu. Koauposanue 3Byka. OueHka HHQOPMAIIHOHHOTO
00BéMa 3BYKOBBIX JAaHHBIX IIPpHU 3aJaHHBIX YaCTOTC JUCKPCTHU3AUWH U
Pa3pAIHOCTHA KOIUPOBAHUS

2.7

Anrebpa noruku. I[loHsiTHEe BbICKa3bIBaHUS. BrICKa3bIBaTeIbHBIE (OPMEI
(npenukaTsl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlormueckune omneparnuu. TaOnuubl MCTUHHOCTU. Jlormdeckue BBIPAKEHUS.
Jlornueckne ToOxaecTBa. Jlormueckwe onepanuMd M ONEpaluu  Haj
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTUKU. OKBUBAJIEHTHBIE INPEOOpa3oBaHMs JIOIMUECKUX
BbIpaXK€HUH. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHU M.

Jlormueckue (yHKIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JOTMYECKHX
(GYHKIMI OT KOJIMYECTBA apIryMEHTOB.

Kanonunyeckue popmMbl JOrHUECKUX BhIPAKEHHH

2.8

COBepHIeHHBIe JU3BbIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAaJbHBIC CbOpMI)I,
AJITOPUTMBI UX ITOCTPOCHUS 10 Ta6n1/111e HUCTUHHOCTH

2.9

Jlormyeckue »IeMEHTHI B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHoropa3psaaseiii cymmarop. [locTpoeHne cxeM Ha JIOTMYECKUX JIEeMEHTax
M0 33JJaHHOMY JIOTHYECKOMY BBIPaKEHHUIO. 3aIUCh JIOTHUYECKOTO BBIPAXKEHUS
I10 JIOTUYECKOU CXEMeE

2.10

Mognenu u moaenupoBanue. Llenn moaenupoBaHus. AJEKBaTHOCTh MOJIEIH
MOJIETUPYEMOMY OOBEKTYy wIHM mporeccy. Dopmanu3anus MNPUKIATHBIX
3aja4.

[IpencraBneHnue pe3ynbTaTOB MOJCIMPOBAHUS B BHUAC, YIOOHOM JiA
BOCTIpUATHS YEJOBEKOM. [paduueckoe MpencTaBICeHHE MaHHBIX (CXEMBI,
TaOIHIIBL, TPAPUKN).
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[IpencraBnenue uenbIX YUCEa B MHaMATH KOoMIbioTepa. OrpaHUYEHHOCTH
JIMara3oHa 4Yucell MpU OTPpaHMYCHHM KOJM4YecTBa pa3psanoB. llepenosiHeHue
pa3psnHON CeTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TONTOJTHUTEIBbHBINA KOJI OTPULIATEIIBHBIX YUCE.

[ToGuToBBIC JOTMYEcKUEe omneparuu. Jlornueckuit, apupMETHYECKUA |
nukmdeckuit casuru. IlludpoBaHne ¢ MmoOMOIIBI MOOUTOBOM OmEpaiuu
«uckirouaromiee MJI»

2.12

Hpe,[[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCJI B IIaMATH KOMIIBIOTCPA. 3Haqau1a;1
4acTb M IIOPpAAOK 4YHCIIA. I[I/Ial'IaBOH 3HaYCHUI BCIICCTBCHHBIX YHCCII.
HpO6J’I€MLI XpaHCHHA BCHICCTBCHHLIX YHUCCI, CBA3dHHBLIC C OI'PAHHYCHUCM
KOJIMYCCTBA paspsaoB. Brinonnenue onepaunﬁ C BCIICCTBCHHBIMHN 4HCJIaMU,
HAKOILJICHHE OIINO0K IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHBIE OHATHSA. Buabl rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpHll CMEXKHOCTH, BECOBBIX MAaTpHUIL, CIHCKOB CMEXKHOCTH. PemieHue
QITOPUTMUYECKUX 3a/a4, CBS3aHHBIX C aHajau3oM TIpadoB (MOCTPOEHHE
ONTUMAJILHOTO IMYTH MEXAY BepIIMHaMH Tpada, ompeieseHHe KOJIHMYecTBa
pa3IMYHBIX IyTEH MEXIy BEPIIMHAMH OPUEHTHPOBAHHOIO ALMKIMYECKOTO

rpada)

2.14

HepeBbsi. bunapaoe nepeBo. [lepeBbst momcka. CrocoObl 0o0Xoma nepesa.
[lpencraBnenne  apudMETHYSCKMX  BBIDAKCHMM B BHJE  JiepeBa.




Hcnons3oBanue rpadoB U epeBbEB MPU OMHCAHUH OOBEKTOB M IMPOIIECCOB
OKPY’KaIOIIEro MUpa

2.15

JIMCKpeTHbIE UTPBl IBYX HWIPOKOB C MOJHOM uH(popmanumeit. Iloctpoenue
nepeBa mepebopa BapHAaHTOB, OINKCAHHE CTPATETHH WIPHI B TAOIUYHOM
(opme. BEIMTpHIIIHBIE U TPOUTPBILTHBIE TO3UIIH. BRIMTPBINIHBIE CTPATETHH

2.16

CpencTtBa  HWCKYCCTBEHHOTO  WHTEIUIEKTa. MWneHTHUKamuss W MOWCK
M300paxKeHUH, pacro3HaBaHue JIULI. Hcnonb3oBanue METOJIOB
HCKYCCTBEHHOIO HWHTEJJIEKTa B oOydamomux cucremax. lcnonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HHTEJUIEKTa B poOOTOTeXHHKE. VIHTepHeT Bemiei.
Heiiponnsie cetn

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

Qopmanu3aimss  NOHATHS — anroputMa.  Mammea — TeropuHra — Kak
YHUBEpCaIbHasl MOJENb BbIYACICHUN

3.2

OneHka CI0KHOCTH BbIUMCIEHUN. Bpemsa paboTel M 00BEM HCIOJIB3yEMOM
MaMsATH, HX 3aBUCUMOCTh OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMITOTUYECKOM CIOXKHOCTU QJITOPUTMOB. AJTOPUTMBI MOJMHOMHAIBLHOMN
cnoxHoctu. I[lepeGopHbie anroputmbl. IlpuMepsl pa3luYHBIX AITOPUTMOB
pelIeHns OAHOM 3aa4u, KOTOPbIE UMEIOT Pa3INYHYI0 CI0KHOCTh

3.3

Omnpenenenrne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
YIpaBJIeHUS UCIOJHUTEISIMA U BBIYMCIUTENBHBIX alropuTMoB. Onpeenenne
UCXOJHBIX JAaHHBIX, MPH KOTOPHIX aITOPUTM MOXKET JaTh TpeOyeMblil
pe3ynbTaT

3.4

AJTOpUTMBI 00paOOTKH HATYPaJIbHBIX YHCEN, 3alTUCAHHBIX B TO3UIIUOHHBIX
CHCTeMaxX CYHCJICHUS: pa30MEHWE 3allUCH YWCla Ha OTHeNbHBIe LUQPEHI,
HAXOXXJCHHE CYMMBI M TPOUW3BEACHUS (P, HAXO0KICHHUE MaKCHMaTbHON
(MUHUMATTEHOM) T (PHI.

[IpencraBnenue yucia B BHUIE HAOOpa MPOCTHIX COMHOXKHTEICH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTeleHb. [IOMCK MPOCTHIX 4YHCeNn B 3aJaHHOM
JIMAIa30He ¢ IOMOIIBIO AITOPUTMA «PeNIeTo DpaTtocheHar

3.5

MHOl"Opa?)pS[I[HBIC OeJIibI€ Yuciia, 3agadu ,I[HHHHOﬁ apI/I(l)MeTI/IKI/I

3.6

S3eik porpammupoBanus (ITackans, Python, Java, C++, C#). Tumsl JaHHBIX:
[IEJIOYHCIICHHBIC, BEIICCTBCHHBIC, CHMBOJIbHBIC, JIOTUYECKHE. BeTBieHUsI.
Crnosxnbie ycnoBus. Llukisl ¢ ycnoBueM. LUKl 0 mepeMeHHO.

OO6paboTka naHHBIX, XpaHAMKXcs B (aiinax. TekcToBble U JBOUYHBIEC (PAITBL.
daitnoBsie nepeMeHHbIe ((aiinoBsie ykazatenu). Utenne u3 aiina. 3anuce B
(aiin.

Pasz0uenue 3agaun Ha noazanaun. [loamporpaMmer (Tiponeypsl U YHKIINN).
Vcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH SI3bIKA TIPOrPAMMHUPOBAHUS

3.7

PeKprI/IH. PeKprI/IBHBIe npoucaypsl 1 Q)YHKHI/II/I Hcnons3oBaHue cTeka A
OopraHu3al peKyYpCHBHBIX BHI3SOBOB

3.8

Yucnennsle MeTo1bl. TOUHOE M NMPUOIMKEHHOE pelIeHus 3a1auu. YucieHHoe
pelleHre ypaBHEHHH ¢ MOMOIIbIO 1MoA00pa nmapaMerpa. YncieHHbIe METOIbI
pelieHust ypaBHEHUH: MeToJ mepedopa, METOJ IOJIOBUHHOTO JEJICHUS.
[TpubnnxEHHOE BHIYMCICHUE JIMH KPUBBIX. Bbruncnenue miommasneit uryp ¢
MOMOINBIO  YUCIEHHBIX METOJOB (METOA  MPSIMOYTOJBHUKOB, METO[
tpanenuif). Ilouck makcumyma (MUHMMYMa) (QYHKIMM OJHON HEepeMEHHOM
METOJIOM IIOJIOBUHHOIO JCJICHHUS

3.9

OO6paGoTka  CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  QYHKIMH  sS3BIKA




MpOrpaMMHUPOBAHUSA i1 OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CHMBOJA B
CTpOKe, pa30MeHHEe CTPOKM Ha CJIOBA MO MPOOETbHBIM CHMBOJAM, IOHMCK
MOJICTPOKH BHYTPH JAHHOW CTPOKHM, 3aMEHa HAWJICHHOW IOACTPOKHA Ha
Ipyrylo cTpoky. ['eHepammss Bcex CJIOB B HEKOTOpOM  aidaBuTe,
YIOBIICTBOPSIOMIMX 33JaHHBIM OrpaHuyeHusM. IIpeoOpa3oBanue umcia B
CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel H TOCJIEIOBATEILHOCTH 4YHCEN. BbIuucieHne 0000IMEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MAacCHMBa WM YHUCIOBOM IOCIEIOBATEIbHOCTU
(CyMMBI, TMPOUW3BENCHUS, CPETHErO apu(PMETHUYEeCKOro, MUHUMAJIBLHOTO U
MaKCHMAaJIbHOTO JJIEMEHTOB, KOJINYECTBA JJIEMEHTOB, Y/JOBJIETBOPSIOMIMX
3aJJaHHOMY YCIJIOBHIO). JIMHENHBI MOMCK 33JaHHOTO 3HAYEHHS B MAacCHBE.
Anroput™bl paboThl C AJIEMEHTAaMH MacCHhBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTUpOBKa 0OJJHOMEPHOTO MaccuBa. [IpocTbie METO Il COPTUPOBKU
(MeTon my3bIpbKa, METOJ BbIOOpA, COPTHUpOBKAa BcraBkamu). CopTHUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (anroputm QuickSort). JIsowunbrit
MTOUCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIBymMepHBIE MaccuBbl (MaTpULbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3aIllOJIHEHHE JBYMEPHOTO YHCJIOBOIO MAacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOUCK 3JIEMEHTa B AByMEPHOM MacCHBE, BBIYUCIEHHE MaKCUMyMa
(MUHMMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MAacCHBa, IIEPECTaHOBKA CTPOK
U CTOJIOIIOB IBYMEPHOTO MaccHBa

3.12

CrnoBapu  (accolMaTUBHBIE MACCHUBBI, OTOOpaXEHHUS).  XOII-TaOJIUIIBI.
[TocTpoenue angaBUTHO-4YAaCTOTHOTO CIOBAPS VIS 33JaHHOTO TEKCTA

3.13

Creku. AHanmM3 TPaBUIBHOCTH CKOOOYHOTO BBHIPOKECHUS. Bbrducienue
apu(METHIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCTHUKCHOU opMme.
Ouepenu. Vicnosib30BaHue ouepeu sl BpDEMEHHOT'O XpaHEeHHs! TaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHne MHMHHMaTbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO  CBSI3HOTO  HeopueHTHpoBaHHOro rpada. KommuecTtBo
Pa3IUYHBIX MYyTEH MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOIO AI[MKIMYECKOTO
rpada. Anropurm J{edKcTpbI

3.15

JepeBbsi. Peanuzanus nepeBa ¢ MOMOMIbIO CCHUIOYHBIX CTPYKTYp. JBondHbIE
(bunapnsie) nepeBbs. [locTpoenue nepeBa uid 3aJaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PekypcuBHble anroputMmbl o0xona jaepeBa. lcmoiib3oBaHue
CTeKa M o4epeau JUisi 00Xoa epeBa

3.16

[[I/IHaMI/ILIeCKOC nporpaMMHpOBaHUC KaK MCTOA PCHICHHUA 3aJad C
COXpPAHCHUCM  IMPOMCEIKYTOUHBIX PEC3YJIbTATOB. 38.,[[3‘11/1, peuracMbIC€ €
IIOMOIIIBIO JUHAMHUYCCKOI'0 MpOrpaMMHUpPOBAHUA: BBIYUCIICHUC PCKYPCHUBHBIX
(I)YHKI_[I/II‘/‘I, MOJCYET KOJIUYESCTBA BAapUAHTOB, 3aia4X OIITUMHU3ANH

3.17

[Tonsitue 06 00BEKTHO-OPUEHTUPOBAHHOM IPOrpaMMHUPOBAHUU. OOBEKTHl U
kinaccel. CBoiictBa U MeToApl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHamu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO
nojaxoaa. MHkancynsius, Haciea0BaHue, NOJIMMop(u3M

WNHpopmaliMmoHHbIE TEXHOJIOTHH

4.1

Ananuz JaHHBIX. OCHOBHEIC 3alaui aHalin3da JOaHHBIX: MMPOrHO3WPOBAHUC,
Kﬂaccn(bmcaum{, KIIaCTepu3anus, aHajin3 oTKJIOHeHu#. [locieqoBaTenbHOCTD
pelICHHA 3aa4 aHaJIn3a JaHHbIX: C60p NEPBHUYHBIX JAHHBIX, OYUCTKA U
OIICHKa Kady€CTBa JOAHHBIX, BBI60p )41 (I/IJ'II/I) IMOCTPOCHUEC  MOJCIIH,




npeoOpa3oBaHWe  JaHHBIX, BHU3YyaJIM3alWsl  JAHHBIX, HMHTEPIpPETAIUs
pe3ynbratoB. [Iporpammubie cpencTBa U MIHTepHET-cepBUCH UIsE 00paObOTKH
Y TIPEJICTaBJICHUS TaHHBIX. borbire nanHpie. MamumHHOe 0OyueHne

4.2

AHanu3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOaul. BblunciieHHne CyMMBI,
cpemHero  apu(METHYEeCKOro, HaWOOJBIIer0 (HAMMEHBIIET0) 3HAYCHUS
nuana3oHa. BerunciaeHue koapouuueHTa KOPpeasiuu IBYX pAJOB JIaHHBIX.
[TocTpoenue croyiduaThlX, TMHEHYATHIX U KPYroBbIX auarpamM. IToctpoenue
rpadukoB  ¢yaknuii.  [logbop nwHEM  TpeHAa, pemIeHWE  3aaa4
MIPOrHO3UpOBaHus. PelieHue 3a1ay oNTUMHU3ALMU C TIOMOIIBIO 3JIEKTPOHHBIX
TabIUIL

4.3

HI/ICKPCTI/I?:aIII/ISI npyu MareéMaTu4e€CKOM MOJACIUPOBAHUN HCHIPCPBIBHBIX
nporeccoB. MojenupoBaHue ABIKEHHS. MoJenupoBaHUE OHOIOTUYECKUX
CHUCTEM. Maremarudeckue MOJCJIn B 9KOHOMUKE. BrrancnurensHbie
AKCIIEPUMEHTHI ¢ MoJiessiMu. OOpaboTka pe3ylnbTaToB dKCepuMeHTa. MeToa
HaMCHBIINX KBaJApaTOB. OHGHKa YHUCJIOBBIX IMapaMETPOB MOJACIIMPYCMBIX
00BEKTOB M TpOIecCOB. BocCCTaHOBIIEHHE 3aBUCHMOCTEH IO pe3ylibTaTaM
IKCIIEPUMEHTA

4.4

BepostHocTHbie  moxaenu.  Metoasl  Monte-Kapio.  Mmurtammonnoe
MoJienupoBanne. CHCTEMBI MaCCOBOTO OOCITYKHBAHUS

4.5

Tabnuunble (pensuuoHHbIE) 0a3bl JaHHBIX. Tabmuna — MpeAcTaBlIeHUE
cBeneHni 06 ogHOTUITHBIX 00bekTax. Ilone, 3amucek. Kirou tabnuiel. Padora
C TOTOBOM 0a30¥l maHHBIX. 3amoJiHeHHE 0a3bl JaHHBIX. [I0MCK, COPTUPOBKA U
¢unpTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl ¢
napameTpamu. Beraucisiembie moJist B 3arpocax.

MHuorotabiauvnbie 6a3bl JaHHBIX. THIBI CBSA3EH MEX Iy TaOiuiaMu. BHenrHmit
ko4, IlenocTHOCTh 0a3bl AaHHBIX. 3ampoCchl K MHOTOTAOIWYHBIM 0azam
JAHHBIX

4.6

TekcroBeiii mporieccop. CpencTBa TOWUCKA W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBbIe JOKyMeHTHl. CHOCKH,
ornmaBnenue. [IpaBuia IUTUPOBaHHMS UCTOYHUKOB U OPOPMIICHHS
OonbIMorpagUIECKuX CChUTOK
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