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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUW K pe3ylbTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, O0me
CTpaTerud OOy4YeHHs, BOCIHTAHUS W Pa3BUTHs OOYUYAIOMIUXCS CpPEACTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBAET
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasfieiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHne ero
no kiaccaM (rogam W3y4deHwus ), Ja€T MpUMEPHOE pacrpeaenieHne y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHJyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTMKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJaroIIUXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofia U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenaem ob1ieM o0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HayyHOW JWUCUUIUIMHBI, HU3ydarouein
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacCTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(POPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COLUANBHYIO Chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 11st ypoBHS CpelHEro ooiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBIBHON MMOATOTOBKM OOYyYaromMxcs B 00JacTH
uHGOPMATHKU U UH(DOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, ONMUpaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnio u 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpPOBHS  HM3Y4Y€HUsS y4eOHOro mpeaMeTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocjieaywmneil mpopecCUoOHaNbHONW JIESITEIbHOCTH KaKk B  paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TMOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX UM
MIPU3HAKOB M B3aUMOCBS3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU NpeIMeTHOI 001acTy;

YyMEHUE pellaTh TUIIOBBIE MPAKTHYECKUE U TEOPETUYECKHE 3aj]adH,
XapaKTepHbIE JJISI HMCIOJIb30BAaHUS METOJAOB UM HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEJCTABICHUNA O JaHHOW TpeAMETHON 00JlacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yriny0n€HHOro ypoBHS M3ydeHHs] HHGOPMATUKH OOECIeunBaeTCs
IieJIeHaIIpaBIeHHasl TTOATOTOBKA O0YYaIOIINXCsl K MPOJODKEHUI0 00pa3oBaHUs B
opraHuzainusax  npodecCuoHaIBbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(POBBIMU  TEXHOJOTHUSIMH, TaKUM Kak
mporpaMMHas WHXKEHepus, WHPOpPMaIlMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalllMHHOE O0Oy4YeHHe, TMPOMBINIJICHHBIH WHTEPHET BEIIeH, WMCKYCCTBEHHBIM
WUHTEIJICKT, TEXHOJOTUU OECHpOBOJHON CBSI3H, POOOTOTEXHWKA, KBAHTOBBIE
TE€XHOJIOTUHU, CHUCTEMbI PACIpPEIEIEHHOIO PEeecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb w3ydeHus ydeOHoro mpeamera «MHpOpMaTHKa» Ha
yrayoJIéHHOM ypOBHE CpeIHEero oOmero oOpa3oBaHHs — OOecCleueHHe
JanbHEHUIIEero pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIMH 00ydYaromierocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTaIOlIe KOHKYPEHIIMM Ha pbhIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTIEUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, OCHOBAaHHOTO HAa IOHUMAHUU POJH
uHpopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBS3b C KPUTEPUAMHU OLICHUBAHUA U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHpOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
SKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, KOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUIUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBICYEHHBIX B CO31aHUE U UCIIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIIH;

CO37aHUE YCIIOBUW MJiIsi Pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4dHO-
UCCJIeIOBATENbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro npeameta «MH@opmaTuka» BBIACNAIOTCS YEThIpE
TEMAaTHUYECKUX pa3ea.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX O3JEMEHTOB IM(GPOBOrO  OKPY>KEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocCHOBbBI HHGpOPMATHKW» BKIIOYaeT B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOPMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIUPOBAHUSL.

Pazgen «AaropurmMbl M NPOrpaMMHPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHUS, pa3pa00TKy aJrOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMK MPOTPAMM Ha SI3bIKaX MPOrPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BONpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHH, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX W 3JIEKTPOHHBIX TAOMUIl ISl pElICHUs
MIPUKJIAJIHBIX 3a]1a4.

B npusenénnom nanee coaepxanuu yueOHoro mpeamera «MHpopmaTukar
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTENBHBIE TEMbI, KOTOpPbIE HE BXOASIT B
00s13aTebHYI0 IPOrpaMMy O0yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00yUYaOIIUMCSI.

YrnyOonéHHblii  ypOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  WHXXEHEPHYIO U
nHpOpMalIMOHHYIO c(depbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTuKu 00eceYMBaET: MOATOTOBKY OOYYarOIINXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CIEUUANIBHOCTH, Yy4YacTHE B MPOEKTHOM M HCCIEOBATENbCKON NIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYacCTHIO B OJJUMITMAJAX U clayde
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
MIPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMS.

OO61iee 4nciIo YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs] UHPOpMATUKUA — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH O€30MACHOCTM M TUTHEHBI TIpu paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU LU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMouipio mrH. KoHTposuiepsl BHEIHUX YCTPOUCTB. [IpsAMoil JoCTyn K maMsITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripesiei€HHbIe BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIbHBIE MHUGPOBBIE YCTPOMCTBA U WX pOJib B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWJIBHBIX yCcTpoicTB. IlapamienbHoe mnporpaMMuUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepalOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsIuuss W JIEUMHCTAUISALMUSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cucTeMbl. [IpUHIUMIIBI pa3MmelnieHus] ¥ UMEHOBaHMs (ailioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onvucanust Tpynn (haiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbIXx pecypcoB. I[lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE TIPOrPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpPaMMHOTO O0ecriedeH s U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npotokoiasl. Cets UHTEepHET. Anpecauus B cetr MaTtepHeT. [IpoTokomsl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ momomiplo Macok nonacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
IIpoBepka Hamuuusi CBs3U C y370M ceTth. OmnpeleneHue MapuipyTa JIBHKEHUS
MTAKETOB.

Buner  nmestenbHoctm B cetm  HMutepHer. CepBuchl  MHTepHerTa.
I'eonndopmanonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), ”HTEPHET-TOPTOBIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHble CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou uHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCMOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3zomacHocTd. CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMAaTU3WPOBAHHBIX
uHQOpMalIMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIESHCS] Ha MEPCOHATLHOM KOMIThIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOe oOecredeHrue U CrocoObl
O00pbObI ¢ HUM. AHTUBHPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHdopmanuu. PezepBHoe konuporanue. [laponpHas 3ammTa apxvsa.

[IudpoBanue nanHbiX. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHQPHI.
Mudpsr mpoctoit 3amensbl. [ludp Lezaps. ludp Bwkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarnus, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEIWYUMHBI W CcUTrHaiIbl. HeobdxogumMocThb
TUCKpeTH3auud WHGOPMAIMK, TpeIHA3HAYCHHOW [JIi XpaHEeHHs, Mepeaadd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAMpoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0M K
OLICHKE KOJINYeCTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHU YuUCa:
KOJIMYECTBO MU(P B 3aIUCH, MPHU3HAK JCIUMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia u3 P-MuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMeEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIEpeBOAA LEJIOr0 YHCia U3 JACCATUYHOW CHCTEMBbI CUHMCieHus B P-
nunyto. IlepeBony koHewHOUM pecsatuuHoM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTnyeckrue omnepanuyd B MO3UIHUOHHBIX CHCTEMax CUHUCICHUS. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHAS] CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMarmoOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKUX JTaHHBIX MIPU 33JIaHHBIX Pa3pEIICHUH U TTyONHE KOAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpU 3aJJaHHBIX YaCTOTE JUCKPETU3ALNYU U PA3PSATHOCTH KOJUPOBAHUSL.

Anrebpa noruku. IloHsTthe BbICKa3biBaHUsS. BpickaspiBaTeNnbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTH. Jlormueckuwe BBIpaKEHUS.
Jlorndeckue TtoxaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOJKHBIX JIOTHUECKUX
(GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI 10 TA0JINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cocTaBe KomimbtoTepa. Tpurrep. Cymmarop.
Mmuoropa3psanabid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX 4YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YuCel IPU OrpaHMYEHUM KoiudecTBa paspsaoB. llepenosiHeHue
pazpsaHoON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIbHBIM KOJI OTPULATEIIBHBIX YHCET.

[lobutoBbie norumyeckue omnepanuu. Jlornueckuii, apudMeTHUUECKH WU
nukrdeckuid  casuru.  [lludpoBanwe ¢  TOMOIIBI0O TTOOMTOBOM — OmepaIuu
«wuckirovaroniee NJI».

[IpencraBieHne BeLIECTBEHHBIX YMCEN B MaMITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluama3zoH 3Ha4Y€HWM BelIeCTBEHHBIX uucen. [IpoGiaemMbl
XpAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BbINoIHEHME omepanuii ¢ BEUNIECTBEHHBIMM YHCJIAMHU, HAKOIUIEHHE
OIHMOOK MPH BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIOJIHUTENIMU U BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
HCXOJHBIX JAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET aTh TPEOyeMbIil pe3yJbTarT.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTIAAKA MPOTPaMM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCICHHbIE, BEIICCTBEHHBIE, CUMBOJIBHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3anMmo3aMeHI€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBaHue KOMMEHTapUEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TTOJIb30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJACHHUE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) TUPPHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (Daiiiibl.
daitnoBeie mepemeHHbie ((aitioBble ykazatenu). Urenune u3 (aitna. 3anuck B
dari.

Pa36uenue 3amaun Ha moa3anauu. [Togmporpammel (TiporieAypsl U GYHKIIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE NpoOLEAypHl |
¢ynkuuu. Mcronp30BaHue cTeka AJIsl OPraHu3alui PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBanue CTaHOAPTHOW OWMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonkmnrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS IPOrPaAMM.

YucnenHble Meronbl. TouHoe W NpUOMMKEHHOE pElIeHUs 3aJayd.
YuclieHHbIE METObI PELIEHUSI YPAaBHEHUI: METOJ iepedopa, METO/1 MOJIOBHHHOIO
nenenus. [IpuOnmx€HHOE BBIYKMCIEHHWE [JIMH KPUBBIX. Bplumcienue moniaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



Ttpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (YHKIMU  A3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJIA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOM NOACTPOKHA Ha APYIyI0 CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpanuueHusiM. [IpeobpazoBanue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncnenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MacCUBa WJIM YHCIOBOM MOCIIEOBATENBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETUYECKOTO, MUHUMAIBHOIO U MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka omHOMepHOT0 MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OOPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIByMEPHOT'O YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHJIaM,
NOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMa) U
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHuBa, NEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAacCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa € JIOKYMEHTaMHU.
NHCcTpyMEHTBI pelieH3upOBaHUs B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HWCTOYHUKOB W
opopmieHust Oubnuorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TeKcTa. TeXxHuueckue cpeacTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/lauM aHAIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
Kiaccupukanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelieHus 3ajad aHaiau3a JaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OILIEHKa
KauecTBa JIAHHBIX, BBIOOP W/WJIM MOCTPOEHHE MOJIENHU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allMsl JIaHHBIX, UHTEpIpeTanusi pe3yabratoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpeICTaBlIeHUs JaHHBIX. bonbuine gaHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne kosd@uimeHTa Koppeldluu ABYX psAaoB AaHHbIX. IlocTpoeHue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anys Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. LleneBas
¢yHkuus, orpaHuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTH uMHpopmaruu. Dopmyna Xaptiu. MHpopmaius u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmel ckaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC ujien airoputMmoB cxatust JPEG, MP3.

CkopocTh Tmepeauyd JaHHBIX. 3aBUCHUMOCTb BpPEMEHUM TNiepedadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepedadye JaHHbIX. Koapl, MO3BOJISIOIINE
OoOHapy>XMBaTh M WUCIHPABIATH OIIMOKH, BO3HUKAIOIIME TpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperueM 6utoB. Kojbl XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopaeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenun n monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOMAEIH
MOJICIUPYEMOMY OOBEKTY WJIM TMpPOIlecCy, Ied MojaenupoBanus. dopManuzaims
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBiIeHnEe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/lady, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBLHOTO TYTH MEXKIY BeplIMHAMU Tpada, OmpeAeieHUue KOJIMYeCTBa
Pa3IMYHBIX IIYT€HM MEXAY BEPIIMHAMM OpPHUEHTUPOBAHHOTO ALMKIAYECKOIrO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JiepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHME CTPATETHH UIPhl B TAOIMYHON (hopme. BRIMTphILIHBIE U IPOUTPHILLIHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE JIU1I. CamooOyuaromuecs CHUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcrnonb3oBanue MeToaoB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanug  OoHATHS — anroputMma. Mammnaa — TerlopuHra — Kak
yHUBEpCaabHast MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsiTH, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKOW CJIIONKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[louck mOpoCTHIX YWceNl B 3aJaHHOM JUAIa30HE C IMOMOIIBI aIrOpUTMa
«penieto DparocheHar.

MHuoropa3zpsaHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpa)KCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBIpaKeHHs. Brruucnenue
apupMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonp30BaHue oyepenn Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOro Trpada. KonmuecTBo pa3ivyuHBIX
MyTeH MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopuTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus gepesa ¢ MOMOMIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE anropuTmbl o0xoia nepeBa. Vcmonp3oBaHue creka U
odepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3ajad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jayd, pPEUIa€Mble C IOMOUIBIO



JTUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIUM,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHue, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanss NpU MaTEMaTHUYECKOM MOJCIUPOBAHUN  HEMPEPBHIBHBIX
npoiieccoB. MogaenupoBanue JABWXKEHUs. MojenupoBaHue  OHOJOTHMUECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJIECIIAMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJIpaToB.
OneHka 4YHUCIOBBIX TApaMeTPOB MOJCIHUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3ybTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMutanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

Tabmuunble (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 omHOTHMHHBIX 00bekTax. Iloise, 3ammcek. Kirou tabaumel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oasbl JaHHBIX. [loMCK, cOpTHpOBKa H
bunbpTpanus MTaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie moss B 3ampocax.

Muorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3€M MEXAy TaOIuIaMHu.
Buemnuii kimrod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabmun ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHHUIIE.

Pasmemnienne Be6-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (paiioB Ha CauT.

BBoa n300pakeHHil ¢ KCMOJIB30BAHUEM PA3IUYHBIX IUMPOBBIX YCTPOUCTB
(mudpoBbIX (oToanmapatoB U MUKPOCKOIOB, BUIEOKaMeEp, CKAaHEPOB U JAPYTHX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble cinou. Macka cinosa. Kanambl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mopsiiKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTrsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonsthe o BUpTyalbHON
PEaTbHOCTU U JONIOJIHEHHOW pealbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeiAcTBaMU  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBJIeHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB M O0O0S3aHHOCTEH, yBa)KEHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KceHo(hoOnH, AUCKPUMHUHAIIMM TIO COLMAJIBHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHUE 3HAUeHUSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

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

5) pusnveckoro BOCIUTAHUSA:

copMHUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH(OPMATUKOM, MpPOrpaMMHUpPOBAHMEM U HMH(POPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHI0 MU CaMOOOpa30BAHMIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHHE TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOiieM M MyTed uXx
pelieHus, B TOM YHCIE C Y4E€TOM  BO3MOXKHOCTEH  MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHUs HAyKH, JOCTHKEHMSIM Hay4YHO-TEXHHYECKOI'o0 IIporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX IPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUAX
P poBOM TpaHCHOpMAIIIK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
INPOEKTHYIO U UCCIIEIOBATENbCKYIO e TEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOECHMS MPOTPamMMBbl
no wuHbopMaTUKe Yy OOYYaIOLIUXCS COBEPIIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANONIaraonmil chopMupoBaHHOCTS:

CaMOPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBAThCA K
HMOLIMOHAJIHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWH KOMMYHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

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



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HaBaTeNbHBIE YHHUBEpCaJIbHBIE y4eOHBIE JACHCTBHA, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

CaMOCTOSITETbHO  (OPMYJNIMPOBATH W aKTyallM3UpOBaTh  MPoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pACCMATPUBACMBIX SIBICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1ESITEIbHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHSX peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMH  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 WMHTEPHpETalny, MPeoOpa30BaHUI0O W MPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJayM B 00pa30BaTENbHOMU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE€ PEIICHWS 3aJadyd  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANIPABIICHHBIA TMOUCK TIEPEHOCa CPEACTB W CIOCOO0B
JEHCTBUS B TPOPECCUOHABHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO OO0JacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE aJIbTCPHATHBHBIC PEIIICHUS.

3) paboTa ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 |
UHTEPIIPETAINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB U (POPM IIPEICTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX ¢dopmarax ¢ y4E€TOM Ha3HAUYCHUS
uHbOpMAIlMK W  IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh WH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIlMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX W OTUYECKUX  HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIAJETh  HABBIKAMH  pACIO3HABaHWUS W 3alIUTBl  WHOOpPMAIHH,
nH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPcaibHbIE YUeOHbIe 1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUKA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpencTBa OOIIEHWs, TOHWMATh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUH;



Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUs C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJIJICKTUBA;

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECr0 BKJIaJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATH IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIICHUs TpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a peLICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHUM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU [JIs1 OLUEHKH CUTYyallud, BhIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OpPUHUMATH ce0sl, TOHUMasi CBOU HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomnecce u3ydenuss xkypca uHpopmaTuku yriayoinéHHoro ypoBHs 6 10
K1acce OOydaromMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIHME  TIPEJIMETHBIE
PEe3YIBTATHI:

BJIQJICHUE TPEJICTABICHUSIMH O POJUM HHGOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI 3G DHexT», «MHPOPMAIIMOHHAS CHCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOJaMH TMoucKka HuHpopManuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJBIINE JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONyYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KIaccuduKarms, KJIacTepU3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MIOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHaJIU3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX NIPHUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIbHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHUs YydyeOHbIX 3a1ay 1o
BBIOpPaHHOM CIICIIUATN3AINN;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, o0 OOMMX NOpPUHIMUNAX pa3pabOTKM U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHUMAaHUE Yrpo3 HMHPOPMALMOHHON O€30MaCHOCTH, HCHOJb30BAHUE
METOJIOB M CPEACTB MPOTUBOJAEHCTBUA JTHUM yrpo3aM, COOJIIOJICHHE MEp
0e30MacHOCTH, NPEJOTBPAIIAIOIINX HE3aKOHHOE PACIpPOCTPAHEHHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMITbIOTEpPAMH U JPYTUMHU KOMIIOHEHTaMH HU(POBOTO OKPYKEHUS, TOHUMAHHE
MIPaBOBBIX OCHOB MCHOJB30BAHMS KOMIIBIOTEPHBIX MporpamMM, 0a3 JOaHHBIX H
pabotel B ceTn IHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHIMIIOB JHCKPETH3aLUUU PAa3JIUYHbIX BHJIOB
uHbOpMalK, YMEHHE ONpeaeisITh HHPOPMALUMOHHBIH OOBEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JMCKPETHU3aluHu,
YMEHHE ONpEeNEeNsTh CPEHIOI CKOPOCTh TMepeJayd JaHHBIX, OLIEHUBATH
U3MEHEHHE BPEMEHHU Iepefauyd Mpu HM3MEHEHUH HHPOPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTUK KaHala CBSI3U;

yYMEHHE UCIO0JIb30BaTh MPH PEIICHUU 3a]ad CBOMCTBA MO3UIIMOHHON 3amucH
qucell, AITOPUTMA MOCTPOSHUS 3aITUCH YUCIIA B MO3ULIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHMEM M MOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKalllel 3amuch
ATOrO0 YHWcia B TMO3UWLIMOHHOM CHCTEME CUMCIEHHUS C 3a/JlaHHBIM OCHOBAHHEM,
yYMEHHE BBINOIHATh apu(PMeTHUeCKUue Olepanuud B TMO3HIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBINMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUU, HCIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, WCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
nepeMeHHbIe, PeIIaTh HECIOKHBIC IOTUYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHU;

MOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aMUCh YUCET B MO3UIIMOHHON CHUCTEME CUHUCIICHHS, HAaXOXKICHUE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YuCeJl, AaHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONPENEIATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTHPOBKAa MaccHuBa, HepeOOpHbIE
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MNPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIa/ICHHE YHUBEPCAJIBbHBIM S3BIKOM IPOrPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusMu O O0a30BBIX THIAX MaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YNPABISAIOIINE
KOHCTPYKIMM, YMEHHE OCYLIECTBIATh AHAIU3 NPEIJIOKEHHONM MpOrpamMMsl:
OTIPEJICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTaHHBIX,
ONpENENsTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOJKHO IIOJYYEHHE YKA3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTPAllMOHHBIE MAaTEPHUAIIbI C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O U HAUMEHBIIEr0 3HAYECHWM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  TMpEIMETHBIE
PE3YJIbTATHI:

YMEHHE CTPOUTh HEpPABHOMEPHBIE KOJbI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BAaTh MPOCTEHIINe
KOJIbl, KOTOpPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATH OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIOIINNA HAWMEHBIITYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH TMPUHIIHUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIYy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBAa  Pa3IMYHBIX  OyTed  MEXAYy  BEpUIMHAMU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh JAEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJOB H JJisi TMPEACTABICHUS apuPMEeTHUECKHX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY aJITOPUTMY, pa3pabaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTblBaTh W pEATN30BBIBATH B BHJIE NpPOrpaMM 0Oa30BbIC
aITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC Pa3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAINa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH MpU
pelIeHnH 3a]1a4 CTPYKTYPhl JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUE€PEIH, AEPEBb),
UCIIONb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpPHU pa3pabdOTKe mporpamMm OHOIHOTEKH
MOATPOTPaMM, 3HATh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/bl pa3paboTKU, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHEC OCHOBHBIMU CBEACHUSMU O 0a3ax JaHHBIX, WX CTPYKTYpE,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAaOIUYHBIC
(pensuroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAaHHBIX, BBHINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMAaTUYECKUE MOJICIIN JIJIsl aHan3a
00BEKTOB M TIpoIeccoB: (OPMYIUPOBAThH I1€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOLECCY, MPEIACTaBIATh
PE3YNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIE;

YMEHHUE OpPraHu30BBIBaTh JIUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJICTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTEH IH(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTUH HCKYCCTBEHHOTO WHTEJUICKTA B Pa3IMUHBIX O0JACTSX,
HaJIU4KMe TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacmo3HaBaHusl, KjIacCU(PUKAIMK U TPOTHO3UPOBAHUS) HAJTUYHUE MPEJICTABICHUN
00  HCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KomnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerruka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




3.5 AnropuT™MbI 00pabOTKU MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 Ananus gJaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI MH(POPMATUKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHueCKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsloTepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposuiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE TPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMstb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[IporpamMmmuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepaMoHHBIE CUCTEMBI




Yrtunutel. [IpaiiBepsl yCTpOUCTB.

? [TapamiensHO€ IPOrpaMMUpOBaHUE

10 WNHcTannsamus u JeMHCTaIUTIHs
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MenieHus] © UMEHOBAHUS (aillioB B
noyiroBpemeHHo# mamsitu. [11a6nons! ams
OmMCcaHus rpymni (aiaos
3akoHoaTenscTBO Poccuiickoi

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
HOMOIIBIO MAacCOK ITOACETEN

16 CeTeBo€ aIMUHUCTPUPOBAHKE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. 'ocygapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHsle mporpaMMHOe 00€ecIiedeHHe
1 METObI OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTPaMMBbI"

)1 Opraau3zanus TMYHOTO apXuBa

uHpopmanuu. PesepBHoe konmupoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanroHHbIe TTPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curiaisl. Heo0xoaumocTs AMCKpeTH3anum
uH(popmaluy, IpeTHa3HaYeHHOH 1715
XpaHeHUs, nepeaadu u 00paboTKU B
u(POBBIX CHCTEMaX

27

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOILIEHUH, 3aTTUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [TocTpoeHue oqHO3HAYHO
JEKOIUPYEMBIX KOJIOB C IMTOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHMIIBI ©3MEPEHHS KOJIMYeCTBa
nHpopMmanuu. AnpaBUTHBINA OJX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLHU

30

CHucTeMBl CUHCIICHUS

31

IlepeBon uncen U3 OJTHOM CUCTEMBI
CUHCJICHMS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U




MeCTHaAUATCpUIHAA CUCTEMbBI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKY HUMU

34

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

35

ApudmMeTrnueckue ornepainu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

HBOI/I‘-IHO-)IGCSITI/I‘-IH&?I CHUCTEMA CUUCIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTrueckas padboTa o Teme
" Tuckperuzarus rpapuaeckoi
nHpopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
konupoBanue. ®opmarsl ¢aitios.
TpéxmepHas rpaduka. OpakraapHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3AIMHU U Pa3psIAHOCTU
KOJIMPOBAHUsA

43

[IpakTryeckas paboTta o Teme




"JluckpeTusanus 3ByKoBor HHPOpManuu"

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOXKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIbIO TaOJINL] HCTUHHOCTH

47

[IpakTnueckas pabora o reme
«[locTpoenue u aHaau3 TadIUI]
WCTUHHOCTH B TAOJIMYHOM ITPOIIECCOPE»

48

Jlormueckme omnepalnru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlormueckme omnepanru 1 orcpanuvn Haj
MHO>XKECTBaMH

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUIM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBbI
YpaBHEHUH

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHI OT KOJTMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (QYHKIUI

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpakeHuil. CoBepIICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOEHHUSI 10 TaONHIIe UCTUHHOCTH

54

Jlormyeckue 3J1eMeHTEL B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

56

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

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJIUYECTBA
paspsaoB. [lepenonnenue pa3psHOM
CETKHU

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIEHBIX
qUCe

60

[To6uToBBIEC TOrMYECKHE OTIEpAIIUH.
Jlornueckuii, apuMeTHICCKUI 1
LUUKINYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IaMATH
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

63

Brinmoanenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

IIpakTudeckas pabora no teme «M3yuenue




nmopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I ECIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanu3 anropuTMOB 1
Dranbl peleHus 3a7a4 Ha KOMITbIOTEpeE.

66 NHcTpymeHTaNIbHBIE CPEACTBA: 1
TPAHCIISITOP, OTIATUUK, TPOOUITUPOBIIUK
Cpena nporpammupoBanusi. Kommnumsius

67 Y UHTEPIIPETAIHS TPOTPAMM. |
Bupryansnsie mamnsel. THTErppOoBaHHas
cpena pa3pabOTKu

68 MeTo1bl OTJIaIKK TPOrpaMM 1

69 TUIBI TEPEeMEHHBIX B S3BIKE 1
MIPOTPaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 Cny4aliHble U NICEBIOCITyYalHbIC YnCTa 1

73 Betnenus. CiioxHbIE yCIOBUS 1

74 Hukiel ¢ ycnoBuem 1
[ukiel MO mEpEeMEHHOM.

75 B3anmo3ameHseMOoCTh pa3IuyHbIX BUJIOB 1
LUKIIOB

76 OO6paboTka HaTypaJIbHBIX YHCEN C |
HCIOJIb30BAHUEM ITUKJIOB
Haxosienue Bcex mpoCThIX Uncen B

77 3alaHHOM Jnanasone [IpakTuueckas | 0.5
pabota no Teme «Perenue 3a1a4 MeTo10M ’
nepedopa»

78 HNuBapuanT nukia 1




79

JIOKyMEHTUPOBaHUE POrPAMM

O06paboTka JaHHBIX, XPAHSIINXCS B

80 .
daitmax

81 PazOuenue 3agaun Ha oA3a1a4n
Wcnonp3oBanue ctaniapTHON OMOIMOTEKN

22 si3pIKa nporpammupoBanus. [loaxitouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
IIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U (PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

85 [IpakTnueckas paborta o treme
"PazpaboTtka moamporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (bpaxransr). PexypcuBHBIE TTpOLIETYPHI 1
¢byuknun. Mcenonb3oBaHue cTeka s
OpraHHu3aliy PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o treme
"PexypcuBHBIE TOAITPOTrpaMMBbI"

28 MoyibHBIN TPUHLMI TOCTPOCHUS
MpOrpaMm

89 YuciaeHHbIe METOIbI

90 [IpakTuueckas paborta o Treme
«YucneHHoe pelrieHrne ypaBHeHHD)

91 Hcnonb3oBaHue qUCKpETU3AlUU B
BBIUMCIIUTENIBHBIX 3a/1a4ax
[IpakTuyeckas paboTta 1o Teme

92 «[TpubnmxEéHHOE BBIYMCICHUE JTIHH

KPHUBBIX U IUIOIIAAEH GUryp»




93

[Ipaktuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) (QyHKIIHAN

94

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

95

AnTropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 110
poOeNIbHBIM CUMBOJIAM

96

ANroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padboTa mo Teme
"O06paboTKa CTPOK C UCITIOJIH30BAHUEM
(hyHKIMHA cTaHIAPTHON OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3a1aHHOM aipaBUTE

99

MaccuBbI U ITOCIEN0BATENIBHOCTH YHUCEIL.
[IpakTrueckas paboTa o reme
"3amosHeHue Maccusa'

0.5

100

O06001mEHHbIE XapaKTEPUCTHKU MacCHBa

101

JIMHEeHBIN MMOMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [IpakTudeckas pabora 1o teme
"JInHeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktuyeckas pabora no teme "[louck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YUCJIOBOM Maccuse'

CopTupoBKa 0THOMEPHOTO MacCCHBA.
[IpocTbie METOIBI COPTUPOBKH.

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

104 COPTUPOBKA MaccuBa (aJIrOPUTM | 0.5
QuickSort). [TpakTrueckas padoTa no Teme '
"BeicTpas copTupoBka Maccupa”
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paborta mo Teme 1 0.5
" JIBOMYHBIN TTOHCK"

106 JIByMepHBbIE MacCUBBI (MaTPHUIIbI) 1

107 Anroput™bl 00pabOTKH MaTPHIL 1

108 Pemrenue 3amay agann3a JaHHBIX 1

109 CpencrBa TEKCTOBOTO MPOLECCOpa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTuueckas pabota o Teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHMS 1

113 [IpakTuueckas paborta o Treme | |
"MHOrocTpaHu4YHbI€ TOKYMEHTHI"
O6naunblie cepBuchl. KomiekTuBHas

114 paborta c nokymeHntamu. [IpakTrueckas | 0.5
pabota no teme "KosuiektuBHas paboTa ¢ ’
JOoKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHbIe 1




116

MammHaHOE 00ydeHHe

117

AHaM3 NaHHBIX C TOMOTIBIO YJEKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHamu3
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
prldiviig

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsgHoe nmpeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpenna. [1paktuueckas padota no
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBanue”

0.5

121

[Ton6op mapametpa. [IpakTuueckas padora
1o teme "HucieHHoe perieHue ypaBHEeHHI
C TIOMOIIIBIO TI0100pa apamerpa”

0.5

122

OnTumu3anus Kak MOUCK HaMTy4IlIero
pELICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padota o reme "Pemienue
3a/1a4 ONTUMHU3ALUH C TIOMOIIBIO
ANIEKTPOHHBIX TabIUIT"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

[S G (G [ VN (G i —




128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOoe Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PesepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
KonunuectBo nndopmaryu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
[IpakTnueckas pabota no teme "CxaTue
4 JTAHHBIX C TIOMOIIBIO aITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, '
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o reme | |
"[TomexoycroitunuBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumoieiictBue. CucremubIit 3 dexr. |
VYnpanenue kak nH(GOpPMATMOHHBIN
npouecc. OOpatHas CBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemenue 3a1a4 ¢ nomoluisio rpagon 1




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas padora o teme "Ilouck

16 BBIAI'PBILIIHOM CTPATErMu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzanys NOHATHS AITOPUTMA.

19 MammuHa TerOpHHra Kak yHUBEpCajabHas
MOJieJb BeruncieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmansnbie anropudmer Mapkosa
AJTOPpUTMHYECKH HEpa3pelIuMble 3a1auu.

23 3azada octaHoBa. HeBO3MOKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoXHOCTh BBIYMCIEHUI
ITouck mMpoCThIX YKCeN B 3aJJAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aIrOpuTMa
«peweto JparocheHar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YHCEN B 33JJaHHOM JHara3oHe"

7 MHoropaspsIHbIe LENbIe YNCIIa, 3aJa4n

JUTMHHOHN apu(METHKH




28

[IpakTuyeckas paboTa 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIioBaps JUIs 3aIAaHHOTO TEKCTa

30

[IpakTnueckas paborta o Treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue nmocneaoBaTenbLHOCTEN IO
mabsony. PerynspHbie BeIpaxeHHs.
YacToTHEIN aHAIHN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTa HAa €CTCCTBEHHOM S3BIKe"

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

dhopme

35

[IpakTuueckas paborta mo Treme
"Beruncienue apuMeTHIECKOTO
BBIPKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean i
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanus nepesa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [BOnuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
IUTSL 33JAaHHOTO apH(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o Treme
"Ucnonb30BaHue AepEBHEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIC alropuTMBI 00X0/1a JIepeBa.
Hcnonps3oBaHne cTeKa U 04epenu s
00xo0/1a iepeBa

41

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

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTeil MeXAy
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTnyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiiuero myTu




MEX]ly BepIiinHaMu rpada (airoputm
HeiixcTper)”

47

Anropurm ®noiina—Y opiiamuia

48

3aiauu, perraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o Treme
"Bbrunicnenue pekypCcuBHbBIX QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMupoBaHus"

50

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

51

[IpakTuueckas padota o teme "Iloacuér
KOJIMYECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUpPOBaHUS "

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3a1a4d ONTUMHA3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 [IPOCTO MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kitacca, UCIOIb3yIOIIETo 0.5
WHKaICYJSAIHI0"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas paborta o treme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpensbl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

64 [IpoexTupoBanue nnTepderica
M0JIb30BaTeNs

65 Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX
3JIEMEHTOB JJIsl OCTPOeHus uHTepgeiica
[IpakTuueckast paborta o Treme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1
naTepericom”

67 N3ydeHnue BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

68 N3ydeHnne BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ICTMPOBAHUH HETIPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonenupoBaHue IBIKEHUS"

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o treme
"MopaenupoBaHue OMOJIOTHIECKUX CUCTEM"

0.5

73

MaremaTudecKkre MOJIETN B YKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbie Mosienu. [IpakTuueckas
pabora o Teme "MmMuTanmoHHoe
MOJEIMPOBAHUE C IIOMOIIBIO METO1a
Mownre-Kapno"

0.5

75

KomnbroTepHOE MOJETHPOBAHHE CHCTEM
yIIpaBIICHUS

76

O06paboTka pe3yapTaTOB IKCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucnsembie
TIOJISI B 3ampocax

79

[Ipaktuyeckas paborta no teme "Pabora c
roToBoit 0a30il 1aHHBIX"

80

MHoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizelt Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuyeckas paboTta 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI
TaHHBIX"

2 3anmpockl K MHOTOTAOIMYHEIM 6a3aM
JTAHHBIX

23 [IpakTnueckas padbora o teme "3anpocsl K
MHOTOTa0IUYHOM 6a3ze JaHHBIX"

84 S3bIk ynpasienus qaaasiMu SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTOMOIIIBIO S3bIKA
SQL"

26 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOU

88 yacTAax canta. TeXHOJOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBbsl si3p1ka HTML

90 [Ipaktuueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CcTpaHUIIbI"

91 OcHoBbrl si3p1ka HTML

92 OcHoBrl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BHJIE0)"

94 OcHoBBI KackaHBIX Ta0auI cTrei (CSS)




95

[IpakTuyeckas paboTa 1o Teme
"OdopmiteHne CTpaHUIBI C TOMOIIBIO
KacKaJHbIX Ta0muI cTuiein”

96

Cuenapun Ha si3bike JavaScript

97

Cuenapun Ha si3bike JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

[IpakTnueckas pabota no teme "O6paboTka
TaHHbIX (popm"

100

Pa3memienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paityioB Ha CaT

101

Kanpuposanue. McnpaBnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6ecrBeunBaHKE IBETHBIX N300PaKCHHI

102

Broj m300pakeHut ¢ MICHIOJIb30BaHUEM
Pa3IUYHbBIX HU(POBBIX YCTPOICTB.
[IpakTuueckas padota o teme "OOpaboTKa
nudposbix Gororpadmit”

0.5

103

Peryms. Pabota ¢ ob6nactsamu. OUIbTpBHI.
[IpakTrueckas padota o teme "Peryib
nudpoBbIx Gororpadmit”

0.5

104

MHuorocnoiiabie n3o0paxenus. TekcToBbie
ciou. Macka ciost. Kanansl. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105

[IpakTnyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[MoaroTroBka UmIrOCTpaIuii st BeO-CalTOB.
[IpakTudeckast paborta o Teme

0.5




" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropusarnms

107 ) 1
pPacTpOBBIX N300paKeHUN

108 [IpakTtuyeckas padora no teme "BekTopHas |
rpagpuka"

109 [IpuHIMIBI HOCTPOEHUS U pEAAKTUPOBAHUS |
TPEXMEPHBIX MOJEIEN

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

111 Cerounble Mosien. Marepuaiibl 1

12 [IpakTnueckas pabota no teme "CerouHbie 1
mozaenn"

113 MonenpoBaHue UICTOYHUKOB OCBEIICHHUSL. 1
Kamepnt

114 [IpakTrueckas padoTa o Teme |
"Pennepunr"

115 AnuTuBHBIE TeXHOJO0THHU (3D-ipUHTEpHI) 1

116 [ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U |
JIOTIOTHEHHOM peanbHOCTH

117 Pe3epBHOE BpeMmst 1

118 Pe3epBHOE BpeMst 1

119 PesepBHOE Bpemst 1

120 Pe3epBHOE BpeMst 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 Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMmst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







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

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX HPHUHIMIIOB YCTpOMCTBAa M (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIBHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAaMH pabOThl C
OTIEpAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAaMH I[POTPaMMHOIO
obecriedeHus JUid  peuieHus  y4yeOHbIX 3aJad MO0  BBIOpaHHOM

crenuaIn3alin

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3aIMCh 4YHUCET B TO3WIHUOHHOW CHCTEME CUHWCIICHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YHCEN B 33aHHOM
InManazoHe; 00paboTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

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

cpensl pazpaboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU 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; HaJIn4uc Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npogeccHoHaIbHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHCJIda B PA3JIMYHBIX CUCTECMaX
CUHCIICHHA, BbIIIOJHATH Hp606pa30BaHI/I}I JOTNYCCKUX BLIpa)I(eHHfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYECMOMY O6’I)CKTy NI

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenue kinaccuGHUIMPOBATHP OCHOBHBIC 33/laydl  aHAW3a JaHHBIX
(TIporHo3upoBaHue, KJ1acCUpUKaIus, KJIaCTepU3aLus, aHaJIN3
OTKJIOHEHHI1); MMOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a]a4 aHaau3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W (WJM) TOCTPOCHHE MOJENIHU, TpeoOpa3oBaHUE ITaHHBIX,

BU3yalIM3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBIN 00bEM TEKCTOBBIX, I'padUyeCcKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKpPETH3aluu. Y MEHHE
OTIPENeNIATh  CPENHIOI CKOpPOCTh TMepelayd  JaHHbIX, OLEHUBAaTh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U
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YMeHue CTpouTh KOJA, OOECleyMBAIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh IMPU PEHICHUHM 3a7ad CBOMCTBA MO3WIIMOHHOM
3alMCHU YHCEJl, aJrOPUTMbI MOCTPOCHMS 3alUCH 4YHCIa B MO3UIIMOHHOM
CUCTEME€ CUHMCJICHHs C 3aJaHHbIM OCHOBAHHEM U TOCTPOEHUS YHCIa MO
CTpOKe, cojepxalleil 3amuch 3TOr0 4Yucia B IO3UIMOHHOW cHCTEMeE
CUMCIICHMS C  3aJaHHbBIM  OCHOBaHHEM; YMEHHE  BBINOJIHSITH

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

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaAUICI0 IEPEMCHHBIC, PCIIATh HECJIOKHBIC JIOTHYCCKUEC YPABHCHUA

2.7

YMeHue pelaTh aNrOpUTMHUECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacga, onpeseneHuss KOJIMUECTBa PAa3IMYHBIX MyTeld MEXIy BepIIMHAMU

OPUCHTHPOBAHHOTO ANUKIINICCKOT'O rpa(ba)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPATCrUIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM TaGJII/II_[
TPAaCCUPOBKU; OIPCACITIATH 0e3 UCII0JIb30BaHUS KOMIIBIOTCPa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpamMm, BKIHOYAKOIINUX IUKIIbI, BETBJICHUA U

IMOoATIpOrpaMMmal, IpU 3aJaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensTh CIO0XKHOCTh H3Yy4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHUE IEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIA pCHICHUSA OI[HOI71 3aga4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIIBHBIM  A3BIKOM  IMPOIrpaMMHPOBAHUSA  BBICOKOT'O
ypoBHs (Ilackans, Python, Java, C++, C#), npeacraBieHusiMu o 0a30BbIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
VIPABIIOIIAE  KOHCTPYKLIUU; yMeHUe OCYILLECTBIIATH a”anus
MPEIIOKEHHOW  MPOrpaMMbl:  ONPEAENATh  pe3ynbTaTbl  pabOThI
oporpaMMbl IIpU 3aJaHHBIX MCXOAHBIX OAHHBIX; OIMPCACIIATH, IIPU KAKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBIISITh JIAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OIIMOKe B pabote
IIPOTrpaMMBEL; bopMynupoBaTh  MPEMJIOKEHUS MO0  YIYYHICHHUIO

MPOrPaMMHOTO KOJIa

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TEICTaBJICHHE 4YHCIa B BHIC Ha0opa MPOCTHIX
COMHOKUTEIICH; Hax0XKJICHHE MaKCUMAIbHOW (MHHUMAIBHOW) IH(PHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBaHUEM,
He npeBblmaromuUM 10; BbUKCIeHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TOCIIEIOBATEIILHOCTH (CYMMBEI,
NPOM3BEACHUSI  CPETHEr0  apuPMETHYECKOr0, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJHMUYECTBA 3JIECMEHTOB, YIOBJICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA; yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTPaHUYCHUH HA JMAaNa3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHATH IPH
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEelIH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; MCIONb30BaTh MpPHU
pa3paboTke mporpamMM OUOIMOTEKH MOAMPOTPaMM; YMEHHUE HCIIOIh30BATh

CpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC IMPOrpaMMHUPOBAHUSA

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO




pelieHusi, moadop JMHUM TPEHJA, PEHICHHE 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENAUUOHHBbIE) 0a3bl TaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  Pa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAHHUE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(POBBIX 00pa30BaTEIbHBIX CEPBUCOB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINX TaHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerb HWHTepHer. Agppecaunust B cetu HHTepHerT.
[TpoTtokoinbr crexka TCP/IP. Cucrema nomennbsix umén. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

1.3

Qaitoas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U

WMEHOBaHUs (aitioB B moiroBpeMeHHod mamsTu. [1labmonsr s ommcanus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHbIX. 3aBHCHUMOCTD BpEMCHHU nepeaayun OoT

nH(pOpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amennl. [ludp [lesaps. [udp Buxenepa. Anroputm mmdpoBaHus
RSA

1.6

Konpl, mo3Bossitomye oOHapyKUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenade ganHbix. Paccrosane XamMunra. KogupoBanue ¢ moBTopeHUEM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.[€HI/II71, 3aIlIMCAHHBIX C IIOMOIIIBIKO HCPABHOMCPHBLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/IC OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOLIBIO

nepeBa

2.2

Teopernueckre TOAXOABI K OIEHKE KojuuecTBa uWHMopMaruu. EauHUIs!
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KoinuecTBa uWHPopManuu. 3akoH aIIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepositHocTh. Popmyna lllenHona

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBolicTBa MO3UIIMOHHOM 3alllUCH YHCHAa:
KOJIHNYCCTBO I_[I/I(bp B 3aIiuCH, NMpU3HAK ACIIMMOCTH YHCJIa Ha OCHOBAHUC CHUCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM MepeBoJia nejoro 4uciia u3 P-u4HOM CHCTEMBI CUUCICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHeyHOM P-muHO# I[pO6I/I B ACCATUYHYIO.




AJTOpUTM MEpeBOJia LEJIOTr0 YHucia U3 JECATUYHOM CHUCTEMBbI CUUCIIeHUs B P-
nunyto. IlepeBon koHeuHOM necaTUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas CUCTEMA

CUHCJICHUA

2.5

Koauposanue texctoB. Koguposka ASCIIL. OgnobaiitHble koaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHUI

2.6

Koauposanue nzobpaxennii. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUICHUH U TIIyOMHEe KOAUpOBaHUs 1LiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMaMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MIPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. [loHsiTue BhIcKa3piBaHMs. BbickasbiBaTelbHbIE (OPMBI
(mpenukaTsl). KBaHTOpBI CylIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepanuy U onepay HaJ MHOKECTBaMH.
3aKoHbl anreOpbl JIOTHKU. OKBUBAJEHTHbIE MPEOOpa3oBaHMs JIOTHYECKHUX
BhIpakeHUI. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHUU.

Jlormueckre (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHX
(YHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonudeckue hopMbl JOTHIECKUX BBIPAKCHUM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue dJeMEHTH B cocTraBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJCIIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJI1 BOCIIPpUATHUA

4yenoBeKkoM. ['paduueckoe nmpeacTaBieHne JaHHBIX (CXEeMBbI, TaOIHUIIbI, TPadUKH).

2.11

[IpeacraBinenne uenblIXx 4YHCEN B NaMATH KoMibioTepa. OrpaHuyeHHOCTb
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JOTIOJTHUTENBHBIA KOJI OTPULIATENIBHBIX YUCETL.

[loOutoBble normueckue omnepamuu. Jlornueckuid, apudmeTnueckuii u

nukianueckuit  capuru. llugpoBanue ¢ mnomombio MOOUTOBOM  omeparu




«uckimouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcia. Jlpama3oH 3HAa4YeHMH BeUIECTBEHHBIX uYHcel. I[IpoGiemsr
XpaHEHMs BEIIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAaHUYCHHEM KOJMYECTBA
pa3pAnoB. BrelmonHeHue onepanuii ¢ BEIECTBEHHBIMU YHCIAMH, HAKOIUICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIUCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONTUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmperelieHne KOJIMYecTBa

Pa3IINIHBIX HYTGI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O AUKIMYCCKOI'O

rpaca)

2.14

HepeBrsa. bunapnoe nepeBo. JlepeBbst momcka. CrnocoObl 00xoma aepeBa.
[IpencraBnenne apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB 1 1epeBbEB MPHU ONMMCAHUU 0OBEKTOB U MPOILIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapUaHTOB, OIHKCAHUE CTpPATeTMH Wrpbl B TaOnuyHOW (dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO — MHTEUIEKTa.  MneHTHdukanmus W TIOHWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromux cuctemax. Mcnonp3oBaHue METOJIOB HCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MHTEpHET Bemel. HeltponHsie cetn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJIOPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHas

MOJCIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BBIYHCIICHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CII0)KHOCTH alNTOPUTMOB. AJITOPUTMBI TOJTUHOMHUATIHHON
cnoxHoctu. Ilepebopubie anroput™mbl. [IpumMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aauu, KOTOPbIC UMCIOT PA3JIMYHYHO CJIOKHOCTDb

33

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI\/'IIJ_II/IX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. OnpeﬂeneHI/Ie

HCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NaThb Tpe6yeMLIfI pe3yiabTart

34

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UI[MOHHBIX
CUCTCMAaX CYHCICHHUA: pa36I/ICHI/Ie 3aliMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(I)pLI,
HaxOXXJACHUC CYMMBI U MPOU3BCACHUSA I_II/I(I)p, HaxO0XXIECHHE MaKCHUMalIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue umcia B BuAe HaOOpa MPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BE/ICHUS B CTEMEHb. [IOMCK IPOCTHIX YKCEN B 33IAaHHOM JIHAIa30He

C MOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psIHble IeJble YUCIIa, 33/1a41 JJTMHHON apu(METUKN

3.6

A3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIUXCS B (aitnax. TekcToBble W JABOWMYHBIC (Haiiiibl.
QailnoBble nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 Qaiina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [loanporpaMmel (poueaypbl U GyHKIIUN).

Wcnonb3oBanue cTaHnapTHON OMONMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u QyHkiuu. lcnonbp3zoBanue creka ams

opraHusaliii pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pelleHre YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIeHHblE METOJbl
pelleHus. YypaBHEHUH: MeToa repebopa, METOJ IOJIOBUHHOTO JIEJICHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUIMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJILHUKOB, METOJ Tpareruii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

ITOJIOBUHHOTI'O OCJICHUS

3.9

OOpaboTka  CHUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble — (QyHKUIMM  sI3bIKa
IPOrpaMMHUPOBAHHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUI CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha CclioBa MO MpPOOEIbHBIM CHMBOJIAM, TMOUCK MOJICTPOKU
BHYTPH JAaHHOW CTPOKH, 3aMEeHa HaiJIeHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'enepamust Bcex CIOB B HEKOTOpPOM alihpaBUTE, YIOBICTBOPSIOUIUX 33JaHHBIM

OI'paHUYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TIOCHENOBAaTENBHOCTH  4Hcel.  Bpruucienne  0000MIEHHBIX
XapaKTepPUCTHK JIIEMEHTOB MAacCMBa WM YHCIOBOM IIOCIEIOBAaTEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CpPEIHEr0 apU(PMETHYECKOTO, MHHUMAJIbHOTO U
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLIMX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANropuT™Mbl pabOTBl € 3JIEMEHTAMH MacCHBa C OJHOKPAaTHBIM HPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOTo MaccuBa. [IpocThie METONbl COPTUPOBKU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
ciusiHueM. beictpas coptupoBka maccuBa (anroput™ QuickSort). JIBonmuHBIN

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JlBymepHBIE MacCHBBI (MaTpHLbl). ANTOPUTMBI 00paOOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOTO MacCHBa, MEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CnoBapu  (acconuaTMBHBIE  MAacCHUBBI,  OTOOpakeHHs).  XdII-TaOJUIIBL

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

3.13

Crexku. AHanuM3 NpPaBUIBHOCTH CKOOOYHOIO BbIpaXeHMs. Bpluucinenue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3INYHBIX
MyTel MEeXIy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. ANroputm

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anroputMel o0xoja nepesa. Mcmnosb30BaHue cTeka u

odepeau a1 00xoa iepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHME KaK METOJI PELIEHUs 3a/1ad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrPaMMUPOBAHMS: BEIYUCIICHHE PEKYPCUBHBIX (DYHKUUHN, MOJACUET KOJITUUECTBA

BAapHUaHTOB, 3aJJa4r OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeTOoAbl 00bEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3pabGoTtka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TMOIXOMA.

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

HNudopmanrionHbie TEXHOJIOTUN

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3a/1au aHalIu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KayecTBa JAaHHBIX, BBIOOp U (WUJHM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUE
JTAHHBIX, BU3YyalIM3allMs TaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonbimme qanneie. MammHHOe 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOoibliero (HAMMEHBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.




IMocTpoenue croynOuaThIX, JTUHEWYATHIX W KPYroBbIX nuarpamm. lloctpoenue
rpadukoB ¢pynkuuid. [Togbop MMHUM TpeH[a, pelIeHre 3aay MPOrHO3UPOBAHMS.

Pemenne 3aa4 OIITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIWKEHHS. MojenupoBaHue OHOJOTHMYECKUX
CUCTEM. Maremarudeckue MO JCIn B 9KOHOMUKE. Briaucnurenbubie
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTAa. Meton
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX IMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TPOIECCOB. BOCCTaHOBJIEHHE 3aBHCHMOCTEH 10 pe3yibTaTaMm

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3anucek. Kimrou tabnunel. Pabora ¢ rorosoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTUpoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvable 0a3bl JaHHBIX. THIBI CBsi3ed MeXay Tabnuiamu. BuenrHuit

kimod. [emocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX

4.6

TekctoBeiii mpomeccop. CpeacTtBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBJICHHE.
[IpaBua 1UTUPOBAHUS HWCTOYHMKOB W OdopMiIeHUs OuOIHorpaduIecKux

CCBIJIIOK




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

* Undopmatuka (B 2 yactsx); 10 knacc. yriayonennoe ooyuenue Ionsikos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
Jlabopartopus 3HaHU»; AKITMOHEPHOE 0011ecTBO «M3/1aTenbCcTBO
«IIpocBemenue»

* Undopmatuka (B 2 yactax); 11 knacc. yriyonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. O6miecTBo ¢ orpaHndeHHOM 0TBeTCTBEeHHOCThIO « BMHOM.
JlaGopatopus 3HaHUI»; AKIIMOHEpHOE 0011IecTBO «M31arenbcTBO

«IIpocsemenue»

METOJINUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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