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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHUS OCHOBHOM  00pa30BaTeIbHOM  MPOTPaMMBI  CPEAHETO  OOIIETro
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 «MHpopmaTtuka» Ha yrayOnEHHOM YpOBHE, YCTaHaBIIMBaeT
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
MO0 TEMaTHYeCKHMM pas3ieliaM Kypca ¢ PEKOMEHJAyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma mmo nHPOpPMATHKE OTIPEIEISET KOJINISCTBCHHBIE U KaUeCTBEHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJapcTBEHHON UTOroBoi atrecranuu). [IporpamMmma no uHpopmaTuke sBiIsETCS
OCHOBOW JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3alUU UHPOPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOT'O OOIIEro o0pa3oBaHuUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmartrka» OpPUEHTHPOBAHBI HAa MOJY4YEHUE KOMIETEHTHOCTEH ISt
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeAMeTHas oO0JacTh, Paclo3HaBaHUE COOTBETCTBYIOIIMX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKTEepHbIE IS HCIOJIb30BAaHUSI METOJOB U HWHCTPYMEHTapus JIaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi MH)XeHepus, UHpopMalmoHHash 0e30MacHOCTb, MHPOPMALMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUHU, CHUCTEMbI PACIPENEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJbHOW U
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSX Pa3BUBAIOIIETOCS WH(OPMAIIMOHHOTO OOIIECTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHDOpMaATHKH, WHOOPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX TEXHOJIOTUH B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN EHHOCTEM, MTPOBEPATH HA IOCTOBEPHOCTD U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE UH(OPMALUY;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «lludgpoBast rpamMoOTHOCTBH» IIOCBAILIEH 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 HHPOPMATHMKH» BKJIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHPOBaHHeE)» HAMNPABIEH Ha pPa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmManmoHHBIE  TEXHOJOrMHM»  TIOCBAIMIEH  BOIPOCAM
MpUMEHEHUsT MH(GOPMAIMOHHBIX TEXHOJOTHHA, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npuseaéunom nanee copepxanuu yueOHoro mpeamera «Mupopmatuka
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIE  ypOBEHb W3y4YeHHS WH()OPMATHKA PEKOMEHIYEeTCS s
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUANBHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJIOTUH W WH)XCHEPHBIC
CHEIUANBHOCTH, YYaCTHE B MPOCKTHOW M WCCIIENOBATEIBCKON NESITeIbHOCTH,
CBS3aHHOW C COBPEMCHHBIMH HAMPABICHUAMH OTpPaciud HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocyapcTBEHHOTO 3K3aMeHa 1Mo HH(QOpPMaTHKE.

[TocremoBaTeNbHOCTh M3YYCHHS TEM B Mpeeiax OJHOTO Toja OO0ydeHHus
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs NpPHU TIOATOTOBKE pabodei
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAaHUPOBAHHS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
gaca: B 10 kmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kmacce — 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.

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

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

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedueHue. OnepalnMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
obecrieyeHusI.

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

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO 0OECTICUCHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOAATEILCTBOM Poccuiickoit denepanuu 3a HEMPABOMEPHOE HCITOJIb30BAHHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEepHET. Afpecanus B cetu MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.

Bunert  nmestenbHoctm B cetu  MutepHer. CepBucel  MHTepHeTa.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



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

['ocynapcTBeHHbIE SJEKTPOHHBIE CEpBUCHI U yciyrd. ColuanbHbIE 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 HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHopMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHOopMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HMHGPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecriedeHue U CrocoObl
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmanuu. AndaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

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 LIETIOTO 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 gecatuuHOM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



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

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

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

Anrebpa noruku. I[loHsTHe BbIcKa3biBaHUsA. BbickasbiBaTeIbHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepaluy HaJ MHOKECTBAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTUYECKUX ¢ YHKITUMN.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psaabiid cymmarop. I[locTpoeHue cxem Ha JOTMYECKHX DJIEMEHTax 0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HaKoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIN OWT. J[BOMYHBIN
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

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

[IpencraBieHne BelIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Havamas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIK1OOK NPU BBIUUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelleHus 3aJad Ha Komnbrorepe. HMHCTpyMEHTanbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabnui. Otnagounbiii BwiBoA. Ilomarosoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnpie ycnoBus. Ilukmer ¢ ycioBuem. [lUKiabl 1O NEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U HHCTPYKILUHU JJ1S1 TTOJIb30BATES.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHue Bcex MpoCThIX YUCEN B 3aJlaHHOM AuarnazoHe. [IpencraBinenue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

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

Paz0Ouenue 3anaun Ha noazagauu. [loamporpaMmel (poueaypsl U GyHKIIUH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OHOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMTENEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIIEHHME JUIMH KPUBBIX. BbrunciieHue Imomanen
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



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

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS I 00paOOTKH CUMBOJBHBIX CTPOK. AJNTOPUTMBI 0OOPaAOOTKHU
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 ali(paBUTE, YIOBIETBOPAIONIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJ] BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE IByMEPHOIO YMCJIOBOTO MacCHBa I10 3aJaHHBIM MpaBUiaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelli mporeccop. PepgaktupoBanme u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOimauHble CEPBUCHL.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3vpoBaHHbIE CPEJICTBA PEAAKTHUPOBAHUS MaTeMaTH4YEeCKHX
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, peoOpa3oBaHUE JTaHHbIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM U NpPEICTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BblYucieHue 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 3aad 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 ONTUMU3ALME C TTOMOIIBIO 3JIEKTPOHHBIX TaOHUII.

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. Anroput™ RLE. Anroput™m Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JAaHHBIX 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 KaHalla cBs3U. [IpuunHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M UX B3auMmoneiictBue. 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 pe3yiabTaTOB MOJAEITUPOBAHUS B BHUAC, YIOOHOM IS
BOCTIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
ANTOPUTMHUYECKUX 3a/Jad, CBSI3aHHBIX C aHamm3oM TpadoB (TOCTpOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUYECKUX BhIpAXKEHUN B BUJE epeBa. J{MCKpPETHbIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpelncTBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBHCHl MAIIMHHOTO IEPEBOJA 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 oOydammux cucremax. Mcnonb3oBaHue MeToA0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKONW  CIIOKHOCTH aJTOPUTMOB. AJNTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

MHoropa3psiHbie Leble Ynucia, 3a1a4u JIMHHONW apru(pMETUKH.

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

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(METHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTeW MEXIy BEpIIMHAMHU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Trpada. AIroputm
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 1epeBna.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KAk METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



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

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

Cpenbl ObicTpoii pa3paboTku nporpamm. [IpoektupoBanue wuHTepdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJICJIMPOBAHMS:  MMOCTAHOBKA
3aj1aud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

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

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 PE3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
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. [loMCK, cOpTHpOBKa U
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximro4. [lemoctHOCTh 6a3b1 TaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 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.

Pasmemnienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

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



ycTpoiicTB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. cnipaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaesnieHHON oOnactu. IloaroroBka wmimoctpanuil Ay BeO-CalTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TpaBOMOpSAKa,  COOJIOJEHWE  OCHOBOIOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

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 U
TEXHUYECKOTO TBOPUYECTBA;

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

5) pusnuecKoro BOCIUTAHUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHoro  o0paza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHM [IE€ATEIHHOCTH TEXHOJOTHYECKOM W COIMAaIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
nHPOPMATUKOM, MPOrpaMMUPOBaHHEM M HH(DOPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBaHHBIMU Ha JOCTH)KCHUSAX HayKd WH(GOPMATUKA U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEH JKHU3HH,

7) 3KOJIOTUY€CKOT0 BOCTITMTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIE C Y4€TOM BO3MOXKHOCTEH HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO 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 TpaHCPOpMALIK MHOTHUX C(Ep KUZHU COBPEMEHHOT0 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:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTb, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYLIECTBICHWHM KOMMYHHKAIMH, CHOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss MHOOpPMATHKKM Ha YpPOBHE CpPEIHETO OOIIero
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBUS, PETYISTUBHBIC YHHUBEpCAIbHBIE Yy4ueOHbBIE
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;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBbI C Y4ETOM aHaM3a WUMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CIOCOOHOCThIO W 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 YHCJE MpPHU CO3JaHWU YYEOHBIX W COIUATBHBIX
MIPOEKTOB;

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

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TPUYMHHO-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 XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
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 3HAHHWS B TO3HABATCIIBHYIO M IMPAKTHYCCKYIO OO0JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uHpopManmeii:

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

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMalMK W IICJICBOM  ayJUTOPUH, BbIOMpas ONTUMAJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

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

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
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  pAcCTO3HABaHUS W 3allUTBl  WH(pOpMamww,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HABATb IIPCAIIOCBLIKH KOH(bJII/IKTHBIX 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
S3BIKOBBIX CPEIICTB.

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€Id  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
CUTYalUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH HMHUIIUATUBHBIM.

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;

CaMOCTOSITETTLHO ~ COCTABJISITh IUIAH  pEIICHUS TpoOsiieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JienaTh 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 CUTYalHsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

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



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLUEHKH CUTyallud, 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;

IPUHUMATh MOTHBbI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss xkypca uHpopmaruku 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»,  «KOMIIOHEHTHI  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 TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MIOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD 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 NPUHIUIIAX OPTraHU3aAlUNd U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJIOB M CpPEICTB MPOTUBOACHUCTBHUA OJTUM yIpo3aM, COOIIOJCHHE Mep
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
MPABOBBIX OCHOB HKCIOJb30BaHMS KOMITBIOTEPHBIX NpOrpaMM, 0a3 JaHHBIX H
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 ONpPENCIATh CPEIHIO CKOPOCTh Tepeladd JaHHBIX, OIICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YHCEJI, AJITOPUTMA ITOCTPOSHUS 3aITUCH YUCIIA B TIO3UIIMOHHON CHCTEME CUMCIICHUS
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 BBINMOJHATh MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUU, HCIIONb3Ys
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NepeMeHHbIC, PEIIaTh HECJIOKHBIEC JIOTHUECKUE YPAaBHEHHUS U CUCTEMbI YPaBHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JIaHHOM JHana3oHe, 00pad0oTKa MHOTOPa3psAIHBIX HETbIX
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, IBOMYHBIA TIOMCK) U TMPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
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 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABISATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIIMOKE B pabote
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 MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIBI U1l aHAJIU3a, 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 MPOTHO3UPOBAHUS).

B mnpouecce uzyueHus Kypca HHPOPMATUKH YrayOnéHHOro ypoBHs 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHUE cOOOIIeHUN (TpeUuKCHbIE KOABI), MCIOJb30BaTh 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
paboOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

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 JAEPEBBS MPH
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 pEaIN30BBIBATH B BHJE MporpamMm 0a3oBbIe
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),
UCIIOJIB30BaTh 0a30Bbl€ ONEpallMd CO CTPYKTypamMu [JIaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpebl pa3paboTKH, yMEHHE UCIIOIB30BaTh CPEJCTBA OTIIAJIKU MIPOTPAMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMU CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOJIMUYHbIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCTOJIb30BaTh KOMIIBIOTEPHO-MATEeMAaTUYECKUE MOJICIIH JIJIs aHalln3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3YNIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHHE OpraHU30BBIBATH JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BOBMOXXHOCTECH W OTpaHUYCHHS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKME MPEICTABICHUM
00  HCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep - yHuBEpcaibHOE YCTPOKWCTBO 6 0 0
' 00paboTKU JaHHBIX
1.2 [Iporpammuoe obecrnieueHne 1 0
1.3 KommbrotrepHsie ceTu 0 0
1.4 Nudopmanmonnas 6e30MacHOCTb 7 0 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nupopmanuu B
2.1 PeA bop 19 0 2
KOMITbIOTEpE
2.2 OCHOBBI areOphI JOTUKH 14 0
2.3 Kommnrerorepnas apupmernka 7 1
Utoro no pazneny 40
Paznen 3. AiropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpamMmmMupoBaHue 16 0 0.5
3.2 BcenoMorarenbHble alropuTMbl 8 1 2
3.3 YucneHHbIE METOIBI 5 0
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 0 1
TAHHBIX




3.5 AJropuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 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

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM (undgposbie)
Ne n/m P Kourpoububie | IIpakTHyeckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATUKH
Nudopmanwms u nHOpMAITHOHHBIE
1.1 opmart dopman 10 0 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 0 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aJTOPUTMOB 6 0 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 1 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 0 45
MIPOrPaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KomMmmbroTepHo-MaTeMaTHUECKOE
3.1 P 8 0 2
MOJIeTUPOBaHUE
3.2 Ba3sl maHHBIX 10 0 4
3.3 Be0-caiitbl 14 0 4
3.4 KomnsrotepHas rpaguka 0 3.5
3.5 3D-mopenupoBanue 8 1 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoJubHubie

Bcero
padoThbI

IIpakTHyeckue
padoThbI

TpebGoBaHMs TEXHUKHU 0€3011aCHOCTH U TUTHEHBI IIPU paboTe ¢
KOMITIBIOTEPaMH U IPYTMMH KOMIIOHEHTaMH U(POBOTrO OKPYKEHHUS

[IpuHIMIBI paOOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU € TIOMOIIIbIO IKH. KOHTpOJIIephl BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBIOJTHEHUE TIPOTPAMMBI TTPOIIECCOPOM

OHepaTI/IBHaSI, MOCTOAHHAA U JOJITOBPEMCHHAA IMaMSATh. KOHTpOJ'IJ'IepBI
BHEIIHUX YCTPOUCTB. [IpsAMOii ToCTyn K mamsiTu

COBpeMeHHI)Ie KOMIIBIOTCPHEBIC TEXHOJIOTUHN

[IporpammHOE 0OecrieueHre KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMJIBHBIX YCTPOMCTB

CucremHoe IIporpaMMHOC oOecreyecHue. OHepaHI/IOHHBIe CHUCTCMBI

Yrunursl. [dpaiiBepsl ycrpoiicTB. [lapamienbHoe nporpaMMupoBaHue

10

I/IHCTaJ'IJ'ISH_[I/ISI " ACUHCTAJUIALOUA ITPOrpaMMHOI0 obecrieueHus

11

@aitnoBsie cuctembl. [IpuHIIKITBL pa3MenieHnst 1 UMEHOBaHUs (DaiiIoB B
nonroBpeMeHHoU namsti. [11aGnoHb! 118 onucanus rpymnm ¢aiios

12

3akoHomarenbcTBO Poccuiickoit @enepanuu B 001aCTH MPOTPaMMHOTO
oOecIieueHns U JaHHBIX

13

ITpuHIMOBI HOCTPOEHUS U annapaTHbIe KOMIOHEHTHI KOMITBIOTEPHBIX
cereil. CeTeBble IPOTOKOJIBI

14

Cerp UnTEpHET

15

Pazgenenue IP-cetn Ha MOACETH C IOMOIIBI0 MAaCOK MOJACETEH




16

CereBoe aIMUHUCTPUPOBAHHE

Bunst nestensnoctu B cetu Mutepuer. CepBucsl MuTepHeTa.

17 I'ocynapcTBeHHBIE AIEKTPOHHBIE CEPBUCH] U YCIYTH

18 HNudopmanronHas 6€301macHOCTh

19 BpenoHocHbIe IporpaMMHOE 00€CIIeYeHHE U METO bl OOPHOBI C HUM

20 [IpakTudeckas pabora 1o Teme "AHTHBHPYCHBIE IPOTPaMMBI"

21 Opranu3zanys JMYHOro apxuBa UHGopMaluu. PeepBHOE KOMMpOBaHUE.
[TaponbHas 3amura apxuBa

22 udpoBanue 1aHHBIX

23 Anroputm mudpoBanus RSA. Creranorpadus

24 [IpakTnueckas pabota no teme "lludpoBanue naHHBIX"

o5 WNudopmanmst, nanusie 1 3HaHUS. H(DOpMAIIMOHHBIE TPOIECCHI B
MIPUPO/IE, TEXHUKE U OOIIECTBE
HenpepsiBHBIE U AUCKpETHBIE BETUYUHBI U cUrHaJbl. HeoOxoqmmocTh

26 JTUCKpETU3ay HHHOpMAaIH, MpeTHA3HAYCHHOM /Il XpaHCeHHUsI, TIepeIadn
1 00paboTKH B IU(PPOBBIX CHCTEMAaX
JIBonuHOE KOupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.

27 JlexonupoBaHue cOOOIIEHNH, 3aTUCAaHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX
KOJIOB

08 Ycnosue @ano. [locTpoenne 01HO3HAYHO IEKOIUPYEMBIX KOJIOB C
romo1bio aepesa. I'pad An. A. MapkoBa

29 Equnuibt u3amepenus koaundectsa nHbopMauu. AnQaBUTHBIN MOAX0 K
OIICHKE KoJInYecTBa nHpopmanuu

30 Cucremsl cuucieHus

31 IlepeBoa urcen U3 OHOM CUCTEMBI CUUCIICHUS B APYTYIO

39 JIBon4Has, BOCbMEpHUYHAsl U IECTHA/IIaTepUYHAast CUCTEMbI CUUCIICHHUS,

CBA3b MCXKY HUMU




I[BOI/I‘-IHaSI, BOCbMCpHUYHAA N HICCTHAAUATCpHUIHAA CUCTCMbI CHUCIICHU,

33 1 0
CBSI3b MKy HUMU

34 JIBowuHasi, BOCBMEPUYHAS U MIECTHAIIATCPUIHAS CUCTEMbI CYHCIICHUS, 1 0
CBSI3b MKy HUMU

35 Apudmernueckre ornepanuu B MO3UIIMOHHBIX CHCTEMaX CUMCICHUS 1 0

36 TpouuHast ypaBHOBELIEHHAs] CUCTEMA CUHUCIICHUS 1 0

37 JIBOMYHO-/IeCATUYHASI CUCTEMAa CUUCIICHUS 1 0

38 KomupoBanue TeKkCTOB 1 0

39 PacTpoBoe xoupoBaHue N300paKCHHIA 1 0

40 [IpakTueckas pabota no teme "Jluckperusanus rpadpuyeckoit 1 1
nHpopmanun”

41 [IBeToBbie Moenu. BekropHoe koaupoBanue. @opmMatsl (paitos. 1 0
Tpéxmepnas rpaduka. DpakraabHas rpaduka
Komuposanue 3Byka. Ouienka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX

42 JMAHHBIX TIPU 33JIaHHBIX YAaCTOTE AUCKPETU3AIIUU U PA3PSIHOCTH 1 0
KOJMPOBaHUS

43 [IpakTrueckas padota o treme "JluckpeTusanus 38ykoBoi nHGopmarun"

44 OcCHOBBI areOphI JOTUKH

45 Jlornueckue oneparuu. TabauIlbl HCTHHHOCTH

46 Jloruueckue BoipakeHus. Jlornueckue ToxkaecTa. Jloka3zaTenbCcTBO 1 0
JIOTUYECKUX TOKJECTB C MOMOIIBI0 TaOIUI] HCTUHHOCTH

47 [IpakTuueckas pabota no teme «I[loctpoenne u aHamu3 TadbIUIl 1 1
HMCTUHHOCTHU B TaOJIMYHOM MpOIIECCOPEr

48 Jlorudeckuie onepalyy 1 onepaluy HaJ MHOKECTBaMU

49 Jlorudeckuie onepanyy 1 onepaluy HajJ MHOKECTBaMU

50 3aKkoHbI anreOpsl JOTMKU. DKBUBAJICHTHBIE TPEOOPA30BaHUS JTOTHUECKUX 1 0

BBIpAXKCHUI




51

Jlornueckue ypaBHEHUsI U CUCTEMbl YPaBHEHUN

Jlornueckue (byHKI_[I/II/I 3aBHUCHMOCTH KOJUUYECTBA BO3MOKHEIX JIOTHYSCKUX

52 (GYHKIMH OT KOJIMYECTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX
byHKITII
Kanonndeckue GopMbI JJOrHUeCKUX BeIpakeHHd. COBEPIIICHHBIC

53 TM3BIOHKTUBHBIC M KOHBIOHKTHBHBIE HOPMAJTbHBIE (POPMBI, AITOPUTMBI HX
MTOCTPOCHHSI 110 TaOIHIIE HCTUHHOCTH

54 Jloruueckue >Je€MEHTHI B COCTaBE KOMIIBIOTEpA

55 Tpurrep. Cymmarop. MHOropa3psaHblii cymMMaTop

56 [TocTpoenne cxeM Ha JJOTHYECKUX DJIEMEHTaX. 3aMucCh JIOTHUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXeMe

S7 MUuKpocXeMbl U TEXHOJIOTUS UX POU3BO/ICTBA
[IpencraBieHwe MEIBIX YUCEN B TAMATH KOMIbIOTepa. OTpaHUICHHOCTb

58 JMarna3oHa yucell Ipu oTpaHUYEHUH KoJndecTBa pa3psaoB. [lepenonHenue
pa3psAHON CETKHU

59 be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIH
JIOTIOTHUTEIbHBINA KOJI OTPULIATEIbHBIX YHCETT

60 [ToGuToBBIC TOTHUEcKKE oneparuu. Jloruueckuit, apupmMeTHIecKuii u
UUKIUYECKUI CIBUTH

61 [udpoBanmre ¢ MOMOIIBIO MOOUTOBOM oniepanuy «uckItouaromee NJIN»

62 [IpencraBienue U XxpaHeHUE B MaMITH KOMIIbIOTEPA BEIIECTBEHHBIX YHCEI

63 Brinoninenue onepanuii ¢ BEIECTBEHHBIMH YMCIaAMU, HAKOTIICHUE OITHO0K
TP BBIYUCIICHUSAX

64 [IpakTuueckas pabota o Teme «M3ydeHne nopaspsaHOTO MAITHHHOTO
MIPE/ICTaBJICHHUS IENBIX U BEIIECTBEHHBIX YHUCEID)

65 AHanus alIropuTMoB

66 Dransl pelieHus 3a1a4 Ha Kommbeiorepe. HCTpyMeHTalbHbIE CPEeICTBA:




TPAHCIATOP, OTIIATUUK, PO (GUIMPOBITUK

Cpena nporpamMupoBanusi. KOMIUsAus 1 HHTEpIIpeTalys IporpaMmm.

o7 Bupryansabie Mamunsl. IHTErpupoBanHast cpeaa pa3paboTKu 1 0
68 MeToap! OTJIAIKK TPOTPaMM 1 0
69 Tunsl nepeMeHHBIX B A3bIKE IPOIPAaMMUPOBAHUS 1 0
70 O0OpaboTKa MEeBIX YUCEeT 1 0
71 O0paboTKa BEIIECTBEHHBIX YNCEI 1 0
72 CrydaiiHble U TICeBIOCTyJaiiHbIE YnCIia 1 0
73 BerBnenus. CnoxHble ycaoBus 1 0
74 [ukiel ¢ yemoBuem 1 0
75 [uknsl o nepeMeHHON. B3anMo3aMeHseMOCTh pa3IMYHbIX BU/IOB IUKJIOB 1 0
76 O6paboTka HATYPAITBHBIX YHCET C UCTIOJIb30BAHUEM ITUKIJIOB 1 0
77 HaxoxaeHue Bcex MpoCThIX YKcen B 3aJaHHOM Auarna3zone [Ipaktuueckast 1 05
pabota mo Teme «PemneHue 3aga4 METo0M miepedopar
78 WNuBapuaHT nuKia 1 0
79 JIOKyMEHTHpOBaHHUE MPOTPAMM 1 0
80 OO06paboTka JTaHHBIX, XpaHAIIHUXCS B (aitiax 1 0
81 Pa3Ouenue 3agaun Ha roa3anadu 1 0
82 Hcnonb3oBanue craHaapTHON OMOIMOTEKHU sA3bIKAa TPOrPAMMHUPOBAHMUSL. 1 0
[Toaxntouenne 6GUOIMOTEK MOANPOrPAMM CTOPOHHUX MPOU3BOAUTENEH
83 [Toamporpammsl (poue1ypsl U (PYHKITUN)
84 [Toamporpammsl (pouie1ypsl U (PYHKITUN)
85 [Ipaktuyeckas pabota no teme "Pa3paboTka noamnporpamm"
Pexypcus. PekypcuBHbie 00bekTHI ((ppakTainsl). PekypcuBHbIE IpOLIETypbI
86 u ¢yHKIMK. Vcrnonb3oBaHue CTEKa sl OpraHu3alui PEKypCUBHBIX 1 0

BBI3ZOBOB




87 [IpakTuyeckas padora o teme "PekypcuBHBIE TOAIPOrpaMMBbI” 1 1

88 MonynbpHbII NPpUHIUI TOCTPOEHUS IIPOrpamMM 1 0

89 UwucieHHbIE METOTbI 1 0

90 [IpakTtuyeckas padora no Teme «UHCICHHOE pelIeHHEe ypaBHEHU 1 1

91 Hcnonp3oBanne TUCKPETU3AIMN B BHIYUCIUTEIIBHBIX 3a/1a4ax 1 0

92 [IpakTnueckas padota no teme «I[Ipubnmx€HHOE BbIYMCIIEHUE JUINH 1 1
KPUBBIX U TUIOMIAJICH GUTYp»

93 [Ipaktuueckas padota o teme «Ilonck Makcumyma (MHHUMYyMa) 1 1
byHKIAN

94 O06paboTKa CUMBOJIBHBIX JaHHBIX. AJTOPUTMBI 00paOOTKH CUMBOJIBHBIX 1 0
CTPOK: MOJICYET KOJUYECTBA MOSIBJICHUN CUMBOJIA B CTPOKE

95 Anroput™bl 06pabOTKH CUMBOJIBHBIX CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba 1 0
0 MpoOeIbHBIM CUMBOJIAM

96 ANroput™Mbl 06pabOTKH CHMBOJIBHBIX CTPOK: MOUCK MOJICTPOKU BHYTPH 1 0
JAHHOW CTPOKH; 3aMEHa HalJICHHOH MOJCTPOKHU Ha JPYTYIO CTPOKY

97 [IpakTueckas padota o Teme "OOpaboTKa CTPOK C UCIOJIB30BaHUEM 1 1
(hyHKIMNA cTaHIAPTHON OMOIMOTEKH SA3bIKa MPOTPaMMUPOBAHUS"

98 I'enepanus ciioB B 3a1aHHOM alipaBUTE 1 0

99 MaccuBsl 1 nocneoBareabHocTH uncen. [Ipaktudeckas padoTa no teme 1 05
"3anonHenue maccusa '

100 O06001EHHbIE XapaKTEePUCTHKU MacCHBa 1 0

101 JIuHeHbIN TOUCK 3aIaHHOTO 3HaUYeHus B MaccuBe. [IpakTuyeckas pabora 1 05
1o TeMe "JIMHEeNHBIM HONCK 3aaHHOr0 3HAaUYEHUs B MaccuBe" '

102 [IpakTudeckas pabota o teme "[louck MUHUMATBEHOTO (MaKCUMAIBLHOTO) 1 1
3JIeMEHTa B YUCJIOBOM MaccuBe"

103 CopTtupoBka 0JHOMEpHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKH. 1 0.5

[IpakTtuyeckas padota o teme "[IpocTeie METOAbI COPTUPOBKU MaccUBa"




CoptupoBka ciausiHueM. beicTpast COpTUpPOBKa MaccuBa (aJIrOpPUTM

104 QuickSort). IMpakTuueckas padota o reme "BpicTpasi COPTUPOBKA 1 0.5
MaccuBa"

105 JIBOMYHBIN IMOUCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTuueckas paboTa mo 1 05
teme "JIBonuHbIN TTOUCK"

106 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 1 0

107 Anroput™mbl 06pabOTKH MaTpUIL 1 0

108 Pemenue 3a1au aHam3a JaHHBIX 1 0

109 CpecTBa TEKCTOBOTO MPOIIeccopa 1 0

110 KomnbroTepHas BEpcTKa TEKCTa 1 0

111 [IpakTrueckas padota o Teme "BépcTka TOKYMEHTOB ¢ MaTEMaTUYECKUMH 1 1
¢dbopmynamu"

112 HNHCTpyMEHTHI pelieH3upOBaHUS

113 [IpakTrueckas padoTa o Teme "MHOTOCTpaHUYHBIE JOKYMEHTHI"

114 O6umaunbie cepuckl. KonnektuBHas paboTa ¢ JOKyMEHTaMHU. 1 05
[IpakTrueckas padota o teme "KosutekTuBHast paboTa ¢ JOKyMEeHTaMu'"

115 Ananu3 na"ueiX. bosbpine naHHbIe

116 Marmunnoe oOydeHue

117 AHanu3 TaHHBIX C IOMOIIIBIO MJICKTPOHHBIX TAOIHI]

118 [IpakTnueckas pabota o Teme "AHallU3 TaHHBIX C IIOMOIIBIO 1 1
ANIEKTPOHHBIX TabIUIT"
[Toctpoenue rpaduxos Gpynkui. [Ipakruueckas paboTa mo teme

119 "HarnsgHoe npeacTraBieHHe pe3yabTaTOB CTATUCTUYECKONH 00paboTKU 1 0.5
JAHHBIX B BUJIE IMarpamMM CpeACTBAMH PEIaKTOpa AMEKTPOHHBIX Tadmui"

120 Jluauu tpenna. [lpaktuueckas padota mo teme "[loabop nuHuM TpeHaa, 1 05
MpOrHo3upoBanue”

121 [Toxbop mapamerpa. [Ipaktudeckas padbora o Teme "YnciaeHHOE pelieHHe 1 0.5




ypaBHEHUH ¢ IOMOIIBIO TO00pa napamerpa"

OnTuMu3anus Kak TOMCK HAWIYYIIETO PEIICHHs B 33JaHHBIX YCIOBUSX.
122 [IpakTtuyeckas padora mo Teme "Pemenne 3a1a4 ONTHMH3ALNN C 1 0.5

MTOMOIIBIO AIEKTPOHHBIX TA0HI"
123 PesepBHOE Bpems 1 0
124 PesepBHOE Bpems 1 0
125 PesepBHOE Bpems 1 0
126 PesepBHOE Bpems 1 0
127 PesepBHOE Bpems 1 0
128 PesepBHOE Bpems 1 0
129 PesepBHOE Bpems 1 0
130 PeszepBHOE BpeMs 1 0
131 PesepBHoe Bpemst 1 0
132 PezepBHoe Bpemst 1 0
133 PesepBHoe Bpemst 1 0
134 PezepBHoe Bpems 1 0
135 PezepBHoe Bpems 1 0
136 PezepBHoe Bpems 1 0

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 215




11 KVIACC

KoaundecTBO 9acoB

Ne Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bceero
padoThI padoThI

KonunuectBo nnpopmanuu
AJNTOPHUTMEI CKATHUS JTAHHBIX
Anroputm Xapdmana

4 [IpaxTnueckas padota no teme "CkaTHe TaHHBIX C IOMOIIBIO aJTOPUTMa 1 1
Xappmana"

5 Anroputm LZW 1

5 AJNTOPHUTMBI C)KATHUS JTAHHBIX ¢ IoTepsiMu. [IpakTudeckas paboTa o Teme 1 05
"Cxkarre gaHHbIX ¢ motepsmu (anroputmel JPEG, MP3)" '
CkopocTb nepenadyu TaHHBIX
[TomexoycTONYMBBIE KOBI
[Ipaktrueckas padota o reme "IlomexoycToiurBbie KOIBI" 1

10 CucteMbl. KOMIOHEHTBI CUCTEMBI U UX B3auMoieicTBUE. CUCTEMHBII 1
ahdexT. YnpasneHue kak nHGOpMaIMOHHBIN niporiecc. OOpaTHas CBS3b

11 Mogenu u MOJCIIUPOBAHUE 1

12 I'padmr 1

13 Pemenne 3aga4 ¢ momoipto rpados 1

14 JlepeBbs 1

15 OCHOBBI TEOpUU UTP 1

16 [IpakTuueckas padota o Teme "[IouCK BBIMTPHIIIHON CTPATETHH B UTPE C 1 1
noyiHo# uHdopmanmein”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1




18

[Ipaktuyeckas padora o teme "CpeacTBa UCKyCCTBEHHOTO MHTEIICKTA"

dopmanusanus NOHATUA anropurMa. MammuHa TeropuHra Kkak

19 YHUBEpCaJlbHas MoJeib Beluncienuil. Tesuc Yépua—Tpropunra

20 [IpakTudeckas padbota o Teme "CocTaBiIeHHE TPOCTOM MPOTPAMMBI JIJIS
MauuHsl Teropunra"

21 Mamuna [locta

22 HopmaneHasie anropudmsr MapkoBa

23 ANropuTMHYECKU Hepa3pelIuMble 3aJaun. 3ajaua OCTaHOBA.
HeBo3M0KHOCTh aBTOMAaTHYECKOM OTJIAJIKU IIPOTpaMm

24 CII0)KHOCTh BBIYMCICHUI

o5 [Touck mpocThIX YUCEN B 3aJaHHOM JUana30He ¢ MOMOIIbIO alropuT™Ma
«permieto IpaTtocheHa»

26 [IpakTrueckas padota o Teme "Ilouck MPOCTHIX YnCce B 3aJaHHOM
nuamnaszone"

27 MHoropa3psiiHbIE TIeNIbIe YK CIIa, 33/1a49H JJTMHHON apu(MeTHKH

28 [IpakTrueckas padota o Teme "Peanu3anus BEIYUCICHUN C
MHOTOpPa3psiAHBIMY YKrciIamMu"

29 CrnoBapu (accolMaTUBHBIE MAaCCUBBI, OTOOPKEHHSI ). X3MI-TaOJIUIIBI.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIOBAps AJIS 33JJaHHOTO TEKCTa

30 [IpakTrueckas padota o teme "IlocTpoenue anpaBUTHO-4aCTOTHOTO
cloBaps IS 3aJaHHOTO TeKcTa'"
AHanu3 TeKCTa Ha eCTECTBEHHOM s3bIKe. Bblienenue

31 nocleaoBarenbHocTel no mabsaony. Perynspusie BeipaxeHus. YacTOTHBIN
aHaIu3

32 IIpakTnyeckas pabota o Teme "AHaJIU3 TEKCTa HA €CTECTBEHHOM s3bIKe"

33 Creku. AHaU3 MPaBUIHLHOCTU CKOOOYHOTO BBIPAKECHHS

34 Brruncnenue apuMeTn4eckoro BEIpaKeHUs, 3alIMCAHHOTO B TOCT(HOUKCHOMN




dbopme

[Ipaktuyeckas padora o Teme "Beruncienne apuMeTn4eckoro

3 BBIPKEHUS, 3aITUCAHHOTO B TTocTPHUKCHOU hopme"

36 Ouepenn. Vicnionp3oBanue odepenu Al BpeMEHHOTO XpaHEHUs TaHHBIX

37 [TpakTudeckas pabora mo Teme "Vcnosib3oBanue ouepeau”
JepeBps. Peanmmzanus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP.

38 JBonunsbie (OMHapHBIC) AepeBbs. [locTpoeHue aepeBa i 3aJaHHOTO
apru(METHIECKOTO BBIPKECHUS

39 [IpakTnueckas pabota no teme "Mcnosib30BaHne A€PEBLEB IS
BBIYHCIIEHUS apu(PMETUUECKUX BbIpaKeHUI"

40 PexypcuBHble anroputMel 06xos1a aepesa. Mcnons3oBanue creka u
odepeu it 00xoa iepeBa

A1 PexypcuBHble anroputMsl 00xo/1a aepeBa. Vcnons3zoBanue creka u
odepeu i1 00xoa iepeBa

42 Anroputmsl Ha rpadax. [TocTpoeHre MUHUMaIBLHOIO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBA3HOIO HEOPHEHTHPOBAHHOTO Tpada

43 O6xox rpada B rmyouny. O6xox rpada B IIMPUHY

44 KonunuecTBo paznuyHbIX MyTel MeX 1y BEpIIMHAMU OPUEHTHPOBAHHOTO
aIMKIN4ecKoro rpada

45 Anroput™m JlefKCTpHI.

46 [IpakTuueckas pabora o teme "BrerunicieHue AIMHBI KpaTU4anIero myTu
Mexay BepunHamu rpada (anroputm lekcTpsor)”

47 Anroput™m ®noiiga—Yopiiaiia

48 3anaum, peraemMbple C MOMOIIBIO JUHAMUYECKOTO MPOrpaMMHUPOBAHUS:
BBIUNCIIEHUE PEKYPCUBHBIX (PYHKIUH

49 [IpakTnyeckas pabota o Teme "Bbruncienne pekypcUBHBIX QYHKIHIMA ¢

INOMOIIBIO JUHAMHWYCCKOT'O HpOI‘paMMI/IPOBaHI/Iﬂ"




3anauu, peraeMble ¢ MOMOLIBI0 JUHAMUYECKOTO IPOrPaMMUPOBAHUS:

50 MOACYET KOJMYECTBA BAPUAHTOB

51 [Ipaktuyeckas padora o teme "[loacyér kKonmyecTBa BApUaHTOB C 1
MIOMOIIBIO0 JUHAMUYECKOTO IIpOorpaMMupoBaHus"

52 3aiauu, peraeMple ¢ MOMOUIbI0 JMHAMUYECKOTO MPOrpaMMHUPOBAHUS:
3aJa9u ONTUMH3AIHA

53 [TonsiTie o mapagurmax nporpammupoBanusi. O030p S3bIKOB
IPOrpaMMHPOBAHUS

o4 [TonsiTHE 06 0OBEKTHO-OPUEHTUPOBAHHOM MTPOrPaMMHUPOBAHNN

55 OO0beKThI U Kinacchl. CBOMCTBA M METOALI OOHLEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57 [IpakTueckas pabora o teme "Mcnosib30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3zpaboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOAX0Aa

59 [IpakTueckas padota "Pa3zpaboTka mpocToil mporpaMMsbl ¢ 1
HCIIOJIb30BAHUEM KJIACCOB"

60 Nukancynsuus. [Ipaktudeckas pabora o teme "Pa3paboTka kiacca, 05
HCTOJIb3YIOLIETr0 MHKATICYJIALUI0" '

61 Hacnenosanue. [Tosmmopdusm

62 [IpakTuueckas padota o Teme "Pa3paboTka nepapxuu Kiaccon" 1

63 Cpenpl ObIcTpoit pazpaboTku mporpamm. [IpoexktupoBanue nuntepderica
MOJIb30BaTEeNs

64 [IpoextupoBanue naTepderica moab30BaTes

65 Hcnonbp3oBaHue TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB JUIsl TOCTPOEHUS
uHTepdeiica

66 IIpakTtuyeckas pabota no Teme "Pa3paboTka nporpammsl ¢ rpaduyeckum 1

uHTepgeiicom”




67

N3ydeHnne BTOpOro s3blka MpOrpaMMUPOBAHHUS

68 N3yueHne BTOpOro s3b1ka IPOrpaMMUPOBAHHS
69 DTansl KOMIIBIOTEPHO-MAaTEMATHIECKOTO MOACTHPOBAHUS
70 Jluckpern3anusi mpyu MaTeMaTHIECKOM MOJICITMPOBAHUN HENIPEPHIBHBIX
npoueccoB. MoieMpoBaHUE ABUKECHUS
71 [IpakTnueckas padora o teme "MoaenarpoBaHue 1BUKeHU" 1
7 MonenupoBanue Oronorndeckux cuctem. [IpakTudeckas padora 1mo Teme 05
"MopaenupoBaHue OHOJIOTHIECKUX CUCTEM" '
73 Matremarndeckre MOJIeIH B 3KOHOMUKE. BeIaucIHTe IbHBIE SKCTICPUMEHTBI
C MOJCIISIMH
74 BepostHocTHbie Mosenu. [IpakTuueckast pabota no teme "MMuranmonnoe 05
MO/JIETMPOBAHKE C MOMOIIBIO0 MeTo1a MouTe-Kapio" '
75 KomnsrorepHoe MoIeTMpOBaHUE CHCTEM YITPABICHUS
76 O06paboTKka pe3yIbTaTOB IKCIIEPUMEHTA
7 Tabmuunble (pensnoHHbIC) 0a3bl JAHHBIX
78 [Touck, coprupoBka U GUIbTpAIMsl JaHHBIX. 3alIPOCHl HAa BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiemble MOJs B 3apocax
79 [IpakTuueckas padota o Teme "PaboTa ¢ roToBo# 6a301 JaHHBIX" 1
80 MuoroTtabanunblie 0a3bl JaHHBIX. THITBI CBSI3eH MEXy TaOIUIIaMU.
Buemnuit ximrou. L{enoctHOCTh 6a3bl JaHHBIX
81 [IpakTrueckas padoTa o Teme "Pa3paboTka MHOTOTAOIMYHON Oa3bl 1
TaHHBIX"
82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX
83 [IpakTudeckas pabora o Teme "3ampocsl K MHOTOTaOIMYHOM Oase 1
TaHHBIX"
84 S3pIk ynpasieHus qaaasiMu SQL
85 [IpakTudeckas pabota o Teme "YmpaBieHUe JaHHBIMH C TIOMOIIBIO SI3bIKA 1




sQL"

86 Hepensiunonnsie 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBI

87 WHTepHeT-npuioxxeHus

88 [TonATHE O CEPBEPHOM M KIIMEHTCKOW YacTAX caiTa. TeXHOJIOTHUS «KIMEHT 1
— cepBep», €€ NOCTOMHCTBA U HEAOCTATKHU

89 OcHogsl si3p1ka HTML 1

90 [TpakTuaeckas padora o teme "Co3nanue TEKCTOBOH BeO-cTpaHUIIbI" 1 1

91 Ocnogsl si3p1ka HTML 1

92 Ocnogsl si3p1ka HTML 1

93 [Ipaktuueckas padota o teme "Co3aanne BeO-CTpaHUIIBI, BKIIOYAIOIICH 1 1
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIEC TaHHBIE, BUCO)"

94 OcHoBBI KackaaHbIX Tabu ctuiei (CSS) 1

95 [IpakTuueckas padota o teme "OdopmiIeHHE CTPAHUIIBI C TIOMOIIIBHIO 1 1
KaCKaIHbBIX TaOIuI cTuieii”

96 Cuenapuu Ha si3pike JavaScript 1

97 Cuenapuu Ha si3pike JavaScript 1

98 ®dopMbl Ha BEO-CTpaHHUIIE 1

99 [IpakTrueckas padota o reme "O6padoTka qaHHBIX hopm" 1 1

100 Pa3memenue BeG-caiiToB. Yciyra XxocTuHra. 3arpyska ¢aiiaoB Ha caT 1

101 Kanpuposanue. Mcnpasnenue nepcrnektusbl. [ uctorpamma. Koppexius 1
ypoBHEeH, Koppekius 1BeTa. O0eciiBeUrBaHie IBETHBIX U300paKeHHI

102 BBox n3zob6pakeHuii ¢ UCHOJIB30BAHUEM PA3TUYHBIX [IU(PPOBHIX YCTPOUCTB. 1 05
[IpakTuueckas pabora o teme "O6padoTka nudpoBeix Gotorpaduit” '

103 Perymb. Pabota ¢ oOnactamu. @unbtpsl. [Ipaktuueckas paboTa no reme 1 05
"Perymb 1udpoBsix Gotorpaduit"” '

104 MHuorocnoitasie n3o6paxenus. TexcToBble cinou. Macka crnos. Kanans. 1

CoxpaHeHue BBIIEIIEHHOW 001acTH




105 [TpakTudeckas padbora o teme "MHOTOCHIOMHBIE N300pakeHus" 1 1

106 [MoaroroBka umtroctpamuii st Be6-caiitoB. [IpakTudeckas padboTa 1o Teme 1 05
" AHUMUpPOBaHHbIE U300paXkeHus"

107 Bekropnas rpaduka. Bekropuzamus pacTpoBbIX H300paKeHHN

108 [Ipaktuyeckas pabdora no Teme "Bekropnas rpaduxa” 1

109 [TpuHIIMTIBI TOCTPOCHHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOIEIeH

110 HpaKTI/I?GCKaSI pabota no teme "Co3anue npocThIX TPEXMEPHBIX 1 1
Mozeneit"

111 Cerounbie MoJie. Martepuansl 1

112 [IpakTnueckas pabora o teme "Cerounsle moaenu" 1 1

113 MonenrpoBaHue UICTOYHUKOB OcBelieHus. Kamepsl 1

114 [IpakTnueckas padota no teme "Pengepunr" 1 1

115 AnmutuBHBIE TexHOJO0THHU (3D-ipUHTEPHI) 1

116 [TonsaTHe 0 BUPTYaIbHOM PEATbHOCTH U JOTIOJTHEHHOUN peaaTbHOCTH 1

117 PezepBHoe Bpemst 1

118 PezepBHoe Bpems 1

119 PezepBHoe Bpemst 1

120 PezepBHoe Bpems 1

121 PezepBHoe Bpems 1

122 PezepBHoe Bpems 1

123 PesepBHOe Bpems 1

124 PezepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1




129 PesepBHOE Bpems 1
130 PesepBHOE BpeMms 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMs 1
136 PeszepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 36.5




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NMpoBepPsiEMOro
TpeOoBaHMS

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

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTH; BlIaZleHHMEe HaBbIKAaMH pabOThl C
OTIEPAallMOHHBIMM CHCTEMaMU U OCHOBHBIMU BHUJAMH TPOTPaMMHOIO
obecriedeHus JUid  peuieHus y4yeOHbIX 3aJad MO0  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpeacraBneHnii o 0a30BbIX MPHUHIMIIAX OpraHU3alud U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AIUKN Pa3JIMYHBIX BHIOB

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW W TEKCTOBOM
nHbopManMK (3amKMCh 4YKHCET B TIO3MIMOHHOW CHCTEME CUHUCIICHHUS,
JIETTUMOCTD TIETIBIX YHCEN;, HaX0XKICHHE BCEX MPOCTHIX YHCEN B 33aHHOM
IManazoHe;, 00paboTKa MHOTOPa3psAOHBIX IIETBIX YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

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

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4uc HpeI[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTHI B Pa3JIMIHBIX

npogeccHoHATBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIOMIUM OCYIICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHUCJIda B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JJOTNYCCKUX BBIpa)KeHPIﬁ,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKAY BCpHIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLIECCOB: (POPMYIHUPOBATH II€Nb MOJACIUPOBAHMUS,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIUPOBAHUA,
OCHUBATb AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’I)CKTy 701041

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenue kinaccuPUIMPOBATHP OCHOBHBIC 3a/laydl  aHAIW3a JaHHBIX
(TIporHo3upoBaHue, KJIacCUpUKaIus, KJIaCTepU3aLus, aHaJIN3
OTKJIOHEHHI); MOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a7a4 aHalu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KAYeCTBa JIAHHBIX,
BBIOOp W (WJM) TOCTPOCHHE MOJEIH, TpeoOpa3oBaHUE JTaHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUu. Y MEHHE
OTIPENeNIATh CPENHIOI CKOpPOCTh Iepelayd JaHHBIX, OILICHUBATh
W3MEHEHHE BpEeMEHHM IMepeAayd Npu HU3MEHEHHH HH(OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OOECleyuBaIOUMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA MO3WIIMOHHOM
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCJa TI0
CTPOKE, COJEpJKalllel 3amuch ATOr0 4YHWCIa B TO3WIMOHHOW CHCTEME
CUMCIICHMsI C  3aJlaHHBIM  OCHOBAaHHMEM;, YMCHHE  BBINIOJIHAThH

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

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHON  HOpMalbHbIX (opmMax 1o 3agaHHOW  Tabiuie
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTUHHOCTH  BBICKA3bIBAHMS,

COACPKAUICTO IECPEMCHHBIC,; PCIIATDh HECJIOXKHBIC JIOTUUCCKUE YPABHCHUA

2.7

YMeHue pemaTh aNrOpUTMHUYECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3a1auu MOCTPOEHHUS ONTHUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacda, omnpesieneHuss KOJIMUeCTBa PAa3IMYHBIX MyTeH MEeXAy BepIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apI/I(l)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peIICHUN 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJJaHHOMY

AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATh BBIMT'PBINIHYIO CTPATCTHIO




UTPBI

2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIb30BAHUCM T216J'II/II_[
TPAaCCUPOBKU; OIPCACIIATH 0e3 UCII0JIb30BaHMS KOMIIBIOTCpaA PE3yJibTaThbl
BBITIIOJIHCHHUA HECJIOXKHBIX IMPOrpaMM, BKIIIOYANOMIMX HUKIIBI, BCTBJIICHUA U

MMOoAIIpOrpaMmabl, IpHU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHHne Oompenenirbh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QIrOPUTMOB (CYMMHpPOBAHHE IJIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepebOpHbIE AITOPUTMBL, JABOUYHBIA IOUCK) U TPUBOJUTH MPUMEPHI

HECKOJIbKUX aJITOPUTMOB paSHOﬁ CJIOKHOCTHU IJIAA pCUHICHUSA OI[HOI71 3aga4du

211

Brnanenue yHuBEpCaNbHBIM  SI3BIKOM  MPOTPAMMHPOBAHHS  BBICOKOTO
yposHs (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BbIX
TUTAX JAHHBIX U CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC
VOPABISIIONIUAE  KOHCTPYKIIMM;,  yYMEHHE  OCYIIECTBJISATH  aHAU3
MPEIOKEHHON ~ MPOTpaMMBI:  OMPENEISITh  PE3yabTaThl  pabOTHI
MPOTPaMMBbI TIPY 33JITaHHBIX WCXOJHBIX JaHHBIX; OMPENETATh, TPH KAKUX
WCXOJIHBIX JIAaHHBIX BO3MOJXKHO TIOJIYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JaHHBIE, KOTOPHbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmbl;  (GopMynupoBaThb — OPEUIOKEHHS O  YIYYIIEHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe pealu3oBBIBATE Ha BBIODAHHOM  JUII  HM3YYCHHUS  SI3BIKE
nmporpammupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBJICHWE 4YWCJIa B BUAe HaOoOpa MPOCTHIX
COMHOKUTEIICH; Hax0XJICHUE MAaKCUMAIbHOW (MHUHHMAJIBHOW) IHQPHI
HATYPAJIBHOTO YHCIIA, 3alIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBaHUEM,
He mpeBblmaomuM 10; BbUUCIeHHEe OO0OOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCJIOBOW IOCIIEAOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEIHEr0  apu(METUYECKOTO, MHHHMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JICMEHTOB, YIOBJICTBOPSIOLIINX
3aJJAHHOMY YCIIOBHIO); COPTHUPOBKY O3JEMCHTOB MAacCCHBA, YMCHHE
UCIOJIb30BaTh B TPOrpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTpaHMYEHUN Ha JMAaNa3oH MX BO3MOXHBIX 3HAYEHUH, TPUMEHSTH TPU
pellIeHnH 3a7ay CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEelH,
JIepeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOJMPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; MCIOJNH30BaTh MpPHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaAMM; YMEHUE HCIOJIb30BATh

CpeAcCTBA OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBaAHUSA

2.13

YmMmenue HUCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIn3a,




NpeacTaBiIeHus U 00pabOTKH AAaHHBIX (BKJIIOYAsh BHIOOP ONTUMAILHOTO
peleHusi, moadop JMHUM TPEHJA, pelIeHHe 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOIWYHBIE (peNALMOHHBIE) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue opraHu3oBbIBaTh JUYHOE WH(POPMAIMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, TU(POBBIX 00pa30BaTEIBLHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronpouneccopHsle cucteMsl. PacripenenéHnsie

BBIYUCITUTENIBHBIE CUCTEMBI B 00pab0TKa OOJIBIINX TaHHBIX

1.2

[IpyHIMOBI MOCTPOEHUS W anmapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnpotokonbl. Cerb HWurepHer. Apnpecanuss B cetu HWHTepHer.
IMpotokonsl creka TCP/IP. Cucrema momeHHbix uMEH. Pasnenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

1.3

QaitoBas cucrema. Ilouck B QaitnoBoil cucreme. [IpuHIUNBI pazMenieHUs U

MMEHOBaHUs (aiioB B moiroBpeMeHHod mamsTu. [llaGmonHbl ams ommcaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayn JaHHBIX. 3aBHCHUMOCTH BpEMCHU nepeaayn oT

nH(pOpMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

[udpoBanmne manapix. CuMMeTpudHbIC U HecuMMeTpuuHbie mudpel. [Hudpsr
npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroput™m mmdpoBaHus
RSA

1.6

Koppl, mo3Bossitomye 00HapyKuBaTh U UCIPABIISTH OMIMOKH, BOSHUKAIOIINE TTPU
nepenade ganHbiX. Paccrosinne Xammunra. KogupoBanue ¢ moBTopeHuemM OUTOB.

Konapr Xommunra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOJUPOBAHHUC. PaBHOMepHBIC u HEPaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOJOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckre MOAXOJBI K OIlEHKE KojudecTBa uHMopmanuu. EnuHuIb
U3MEpEeHHS KoiudecTBa HWHGOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHMopmanuu. Dopmyna

Xapriu. Mapopmanus u BepostHocTh. Popmyna lllennona

2.3

CucTteMbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX Yyuccl B
MO3UIMOHHOM CHCTEME CUMCIICHHS. CaolicTBa MO3UIIMOHHOM 3allCH YHCIa:
KOJIHNYCCTBO I_[I/I(bp B 3alucCH, IpU3HAK ACIIMMOCTU YUCJIa Ha OCHOBAHUC CUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejoro 4uciia u3 P-u4HO# cCHCTEMBI CUUCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEYHOM P-MuHOM IlpO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOr0 Yuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOW necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrueckue onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHUS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/ILIHO-IICCﬂTI/I‘-IHaSI cucrema

CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbIe KoqupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Omnpenenenne WHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUI

2.6

KoaupoBanue nzobpaxenuit. OnieHka HHGOPMAIMOHHOTO 00bEMa IpaduyecKux
JAHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TIIyOMHEe KOAUpOBaHMs lLiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka MHGOPMAIMOHHOTO O0BbEMa 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPECTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHUs. BbickasbiBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BbIPaKEHUS.
Jlormueckue Tox1ecTBa. Jlornyeckue onepanny 1 onepaniy HaJi MHOKECTBaMU.
3aKoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPEOOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHUH.

Jlormueckre (yHKIUH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonuveckue GopMbl JOTHYECKUX BBIPOKCHHUI

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue 9JeMEeHTH B cocraBe KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmaTop. [locTtpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJIs1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHrne JaHHBIX (CXEeMbI, TaONUIIbI, TpaduKm).
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[IpencraBnenne uenbIX YUCEN B NaMATH KoMmmbioTepa. OrpaHUYEHHOCTh
JIMara3oHa 4Yucel NpU OrpaHMYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBIA KOJI OTPULIATENIbHBIX YUCET.

[ToObutoBbie normueckue onepanuu. Jloruueckuit, apudmernuyeckuii u

nuknudeckuit cnurd. llludpoBanne ¢ MOMOIIBI0 TMOOUTOBOW OmeEpanuu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uyMcia. Jlmama3oH 3Ha4YeHHWH BelIeCTBEHHBIX uwucels. [IpoGiemsl
XpaHEHMs BEIIECTBEHHBIX 4YHCEN, CBA3aHHBIE C OrPAaHUYCHUEM KOJUYECTBA
pa3psAnoB. BelnmonHeHue onepanuil ¢ BEIECTBEHHBIMU YWCIAaMH, HAKOIUICHUE

OILIMOOK IIPpH BBIYUCIICHUAX

2.13

I'padsr. OcnoBHble TOHATHS. Buapl rpados. Onmcanuwe rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHUI, CIUCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONTUMAIIFHOTO MYTH MEXAYy BepIIMHaMHU rpada, OmperelieHne KOJIMYecTBa

Pa3IMIHBIX HYTGI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAMUKIMYCCKOI'O

rpaca)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00Xoma Jepesa.
[IpencraBienue apugMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonp3oBaHue

rpadoB U 1epeBbEB MPHU ONMMCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOILIETO MUpPa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapHaHTOB, OIHKCAaHUE CTpPATeTMH Wrpbl B TaOnMM4HOU (opme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE MTO3UIUU. BHIUTpBINIHBIE CTpaTErun

2.16

CpenctBa  MCKYCCTBEHHOTO  HWHTEUIeKTa.  MneHTuduKamus W TMOWCK
n300pakeHUH, pacro3HaBaHue Jull. Vcmonb30oBaHME METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaronux cuctemMax. Mcrnonp3oBaHne METOIOB HCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MaTepuer Bemeid. Heliponnsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

CDopManmauI/m IOHATHA aJI'OPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHAs

MOJCIIb BBIYHCIICHHUI

3.2

OneHka CIOHOCTH BBIYMCIICHHA. Bpems paboTel m 00BEM HCIIONIB3yeMOM
naMaTH, HX 3aBUCUMOCTh OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI [OJIMHOMHUAIIBHOM
cnoxHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3IUYHBIX AJITOPUTMOB

pEeIICHUA OJTHOM 3aauy, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

3.3

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IPIX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU U BBIYUCIUTCIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

3.4

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHUCCJI, 3allMCAHHLIX B IMMO3UIIMOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(l)pLI,
HaxOXJACHUC CYMMBI U MIPOU3BCACHUSA I_II/I(I)p, HaXO0XXJICHHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue uucia B BUAe HaOOpa MHPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BENICHUS B CTENEHb. [IOMCK MPOCTHIX YKCEN B 3a/IAaHHOM JIMAIa30He

C NOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBbie U IBOMYHBIC (ailIIbL.
@ailioBble nepeMeHHbIe ((aiinoBble ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypsbl U GyHKINN).

Hcnonb3oBanue ctannapTHON OMOIMOTEKHU s3bIKAa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalv pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MetoAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agadd. YucieHHoe
pellleHne YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIEeHHblE METO[bl
pelleHusT YpaBHEHUH: MeToJ T1epedbopa, METOJ IOJIOBUHHOTO JIETECHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpareruii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  GyHKUMM  sI3bIKA
IPOrpaMMUPOBAHHUS JIIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUI CHUMBOJIa B CTPOKE,
pazbueHre CTPOKM Ha clioBa MO MpPOOETbHBIM CHMBOJIAM, TMOUCK MOJCTPOKU
BHYTPU JaHHOW CTPOKH, 3aME€Ha HaMJIEHHOW IMOACTPOKH Ha JAPYIYIO0 CTPOKY.
I'enepamus Bcex CIOB B HEKOTOpPOM alipaBUTE, YIOBIETBOPSIOUIUX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBpl M TIOCHENOBATENBHOCTH  YHCel.  Bprumcienne  0000mEHHBIX
XapaKTepUCTUK JIIEMEHTOB MAacCMBa WJM YHCIOBOM IIOCIIEIOBATEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CPETHEr0 apu(pMETHUYECKOro, MHUHHMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLINX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAa4YE€HUsS B MAacCCHBE.
ANropuT™Mbl pabOTBl € 3JIEMEHTaMH MAacCHBa C OJHOKPAaTHBIM IPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTele MeTO/bl COPTUPOBKU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, cOpTUpOBKa BcTaBKkamu). CopTHUpOBKa
cmusiaueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBowunsrii

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpuibl). AJNTOPHUTMBI 00pabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO 4YHCJIOBOIO MAacCUBa IO 3aJaHHBIM
IIpaBUJIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOIO MaccHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOI'O MAacCHBa

3.12

CrnoBapn  (accCOMAaTWBHBIE  MAacCHBBI,  OTOOpakeHUs).  XOII-TaOJHIIbL.

HOCTpOGHI/Ie aJI(i)aBI/ITHO'LIaCTOTHOFO CJIOBapd IJI 3aJaHHOT'O TCKCTa

3.13

Crexku. AnHanu3 NpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncienue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb3oBanue ouepenu Al BpEMEHHOI'O XpaHEHUS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHHe MHMHHMAaJIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo PAa3IIMYHBIX
MyTel MEeX Iy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTOo rpada. ANroputm

Jenkerpel

3.15

JepeBps. Peanmmsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOoMuHBIE
(bunapubsie) nepeBbs. [locTpoeHue nepeBa Aisl 3aJaHHOTO apu(PMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe aropuTMbl 00xoa nepeBa. Mcnons3oBaHue creka u

odepeau i1 00xoa iepeBa

3.16

JluHamuueckoe MporpaMMUPOBaHKUE KaK METOJ pelleHHus 3a/ad C COXpaHEHHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BapuWaHTOB, 3aJJa4i OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOJXO0/A.

I/IHKaHCYHﬂHI/Iﬂ, HacJI€JOBaHUC, HOJ'IHMOp(l)I/ISM

NudopmanrioHHbie TEXHOIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud aHaNIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 oOTkIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3aau aHau3a JTAaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMJM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUe
TAHHBIX, BU3YyalIM3allMsl TaHHBIX, WHTEpIIpeTalus pe3ynbraToB. [Iporpammubie
cpenctBa W VIHTepHET-cepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOMUIl. BblunClieHHE CyMMBI,
cpemHero  apu(METHUeCKOro, HaubOoibliero (HAMMEHBIIEro)  3HAYSHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa Koppeiduu JBYX pPAOOB HOaHHBIX.




[loctpoenue cronOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yaknuii. [logbop MuHUU TpeHAa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICKPGTI/I?:aIII/Ii[ npu MaTeMaTNu4cCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
CHUCTEM. Maremarugeckue MO JCIn B 3KOHOMUKE. Briaucnurenbunie
AKCIIEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yinbTaTOB SKCIEpUMEHTa. Meton
HaMMCHBIIMNX KBaApaToOB. OHCHKa YUCJIOBBIX TIAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIECCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Meronas! Momnte-Kapuo. NmMurannonHoe

MozenupoBanue. CHCTEMBI MACCOBOTO OOCITYKUBaHHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuch. Kimrou tabmunel. Pabora ¢ rotoBoit
0a3oil gaHHbIX. 3anoyiHeHHe 0a3bl AaHHBIX. llouck, copTHpoBKa U (QUIbTpaLUs
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvnaple 0a3bl JaHHBIX. THIIBI CBS3ed Mexay Tabnunamu. BuemHwmit

kio4. [emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBeiii mpoueccop. CpeacTtBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHbIE  TEKCTOBbIE  JOKyMeHThl.  CHOCKW,
ornaBienue. [lpaBuia  UWUTHUPOBAHUS  HMCTOYHUKOB U OGOpPMIICHHS

OonbamorpaguIecKuX CChUIOK




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

* MHdopmaTmKa (B 2 yacTax); 10 Knacc. yrnybneHHoe obyyeHue Monskos K.10., EpemuH E.A. O6LiecTso
C OrpaHuYeHHOM oTBeTCTBeHHOCTbIoO «BUHOM. /labopatopusa 3HaHMnY» ; AKLUMOHepHOe 0bLecTBo
«MN3paTenbcTBO «lTpocBeLLeHmne»

* MHdopmaTmKa (B 2 yacTax); 11 Knacc. yrnybneHHoe obyyeHue Monskos K.10., EpemuH E.A. O61uecTBo
C OrpaHMYeHHoOM oTBeTCTBEHHOCTLIO «BUHOM. JTabopaTopusa 3HaHWUI»; AKUMOHEpPHOoe 06LecTBO

«MN3paTenbcTBO «lpocBeLLeHmne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

NHdopmaTrKa. ba3osbiit 1 yraybaeHHbI yposHM. 10—11 knaccbl: meToauyeckoe nocobue / K.10.

MNonakos, E.A. EpemuH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://kpolyakov.spb.ru/ https://Ibz.ru/metodist/authors/informatika/7/
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