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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnE€HHBIA YpOBEHB) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
obpazoBanus, npencraBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKE MaET TMPEACTaBICHUWE O LeNAX, oOmei
cTpaTeruu OOYyYeHHs, BOCIHUTAHUS M Pa3BUTUS OOYydYaIOUIMXCS CpPEACTBaMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnéHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaAET ero
CTPYKTYpHUPOBaHUE IO pa3/ieiaM M TeMaM Kypca, OpeAesseT pacupe/esieHHe ero
1o kinaccaM (rogam M3yudeHus), 1a€T NIPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pas3fenaM Kypca U PEKOMEHIyemylo (MPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

[TporpamMma 1o nHpOpMaTHKE ONpEAEIIseT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0To roja U3yuyeHusi, B TOM YHUCIIe
JUISL COZEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCy/1IapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no nndopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYLIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 005MacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALNOHHOM
JESITEIIBHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalomUXCcsl B 00JacTh
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Onupaercs
Ha cojiep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOTO  YpOBHS HM3ydeHUsT ydeOHOro mpeamera
«Uudopmatukay OpPUEHTHUPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywnied MpopecCUOHATIBHOW JIESITENbHOCTH KaK B paMKax JaHHOMU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMM MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCHOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH Kak IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI M3yudeHUs MH(OpPMATHKUA 00€CIeYnBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYyYarOUIMXCcs K MPOJOJKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHoHaIbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIIJICHHBI WHTEPHET BEIIEH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYaJbHOW WU
JIOTIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHast 1enb u3yyeHust yuyeOHoro mnpeamera «HudopmaTuka» Ha
yrIIyOJI€HHOM  ypOBHE cpeAHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTUA Ha JKU3Hb 4YelOBeKa B OOIIECTBE, IMOHMMAaHUE COILUAIIBHOTO,
SKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOTO, KOPHUIUYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHWE OTBETCTBEHHOCTH JIFOJECH, BOBJICYEHHBIX B CO3JaHHE U UCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxkanun ydeOHoro mpeametra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMaTUYECKUX paszena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBAILIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIEC CETH, UCTIOJIb30BAHUIO CPEJCTB ONEPAIIMOHHON CUCTEMBI, paboTe B
cetd HHTepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKH» BKIIOYaeT B ce0s
MOHATUMHBIA anmapaT WHQPOPMATUKHU, BOMPOCHl KOJUPOBAHUS HHQPOpMAIIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIUPOBAHUSL.

Paznen «AaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dhopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOTO YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIHM»  TIOCBSIIIEH  BOIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BaHHBIX B MPUKIATHBIX
MPOrPaMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM YHCJIE B 3a/1a4axX aHaIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONHI[ JJI1 pEHICHUs
MPUKJIAIHBIX 33/1a4.

Paznen «AJropuTmMbDy HalpaBlIeH HAa Pa3BUTHE AITOPUTMUYECKOTO
MBIIIICHUS, Pa3pad0TKy aJrOPUTMOB TIOBBIIIICHHOTO YPOBHS CIOKHOCTH, B
BO3MOKHOCTH UX pEaIM3allMU Ha S3bIKaX MOIICPKUBAIOIINX OOIL.

B npuenéunom nanee coaepkanuu ydeOHoro mpeameta «Uudopmarukar
KYPCUBOM  BBIJEJIEHBl JIONOJIHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTebHYI0 IporpaMMy O00yUYEHUs, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUESHHUSI
OTJI€JIbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YYaOIIUMCS.



VYrnyOnéHHbpli  ypoBEHb U3Yy4YE€HHS WH(DOPMATUKH pPEKOMEHAyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQuMIs, OpPUECHTHPOBAHHOIO HA  HWHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyOJIEHHBIM ypOBEHb H3yYeHUS
uH(pOpMaTUKU 00ECIIEUYUBACT: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEIUAIbHOCTU B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEPHBIC
CHEUATbHOCTH, YYacTHE B MPOEKTHONM U MCCIEI0BATEIbCKON NESITEIIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HANpPAaBICHUSMU OTpacid HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIMA/IAX U cllayue
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(QOpMaTHKE.

B paznene, mnocBamEHHOM 0azamM JaHHBIX, OOy4YaroIIMecs H3y4aroT
NPUHIUIOBL MPOEKTUPOBAHUS, MOJECIUPOBAHMS M YIPABICHUS PEISLMOHHBIMU
0azaMu JaHHBIX, OcBaWBalOT s3bIK SQL 178 BBINOJHEHHS 3alpoCcoB H
MaHUIYJUpOBaHUs JaHHbIMU. (Oco0oe BHUMaHHE YJIENISIEeTCd HOPMalUu3aluu
JaHHBIX, OOECMEYEHUIO LEJOCTHOCTH M 0€30IaCHOCTHM HH(OpMAIMM, a TaKkKe
B3aMMOJICUCTBUIO NMPUKIAIHBIX MPOrpaMM C 0a3aMH JAaHHBIX. YUallluecsd TakkKe
3HakoMsITCs ¢ coBpeMeHHbIMU CYB/I, Takumu kak PostgreSQL, MySQL u SQLite,
U TPUMEHSIOT TOJYYEHHbIE 3HAHUA B paMKaxX Y4YEOHBIX M MCCIEI0BATEIbCKUX
IIPOEKTOB.

B paznene «OcHOBBI UCKYCCTBEHHOI'O MHTEJUIEKTa» OOydYaroOlIUECs M3y4yaroT
OCHOBBl ~HEHPOHHBIX CE€Ted W TOJYYalOT NPAKTUYECKUE HABBIKU  HUX
IPOECKTUPOBAHUST W OOydYeHHs] € HcHoiab30BaHueM OuoOmuorekn Keras. Onu
OCBauBalOT IIOCTPOEHHWE MHOTOCIIOMHBIX IEPUENTPOHOB, CBEPTOYHBIX W
PEKYppPEHTHBIX HEWPOHHBIX ceTed Juid peuleHusl 3ajad  Kilaccu(uKaluu,
pacno3HaBaHMsl HM300pakeHU W 00pabOTKM TocienoBaTenbHOCTe. B pamkax
y4eOHBIX POEKTOB YYaIIUECs] CAMOCTOSITEIbBHO COOMPAIOT, 00y4arOT U TECTUPYIOT
MOJIeJIM, aHAIU3UPYS UX TOYHOCTh U MPUMEHSS MOJyYEHHbIE 3HAHUS K peaIbHbIM
3aJ1ayam.

[TocnenoBarenbHOCTh M3YUYEHHUS TE€M B Mpelesiax OJHOTO rojga oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHMIO YYMTENs NpH TOJIrOTOBKE paboueit
POrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee Ynciio YacoB, PEKOMEHAOBAHHBIX ISl U3yueHus HHOpMaTUKU — 272
gaca: B 10 xmacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 204 gacoB (6
YacoOB B HEJICIIO).

®OPMbI YYETA NTPOI'PAMMBI BOCITMTAHUA

BocnurarensHbii moTeHman npeamera «Mudopmarrkay peanusyercs yepes:



e IIPUBJICUYEHHE BHUMAHUS OOYYAIOLIUXCS K LIEHHOCTHOMY aClEKTy HM3y4aeMbIX
Ha YPOKax SIBJICHHWI, OPraHM3aLUI0 UX pabOThl ¢ MOJYyYaeMOW Ha YPOKE COLIMAIBHO
3HAUUMOW WH(OpPMaLMel — WHUIMUPOBAHUE €€ OOCYXJEHHS, BBICKAa3bIBAHUSA
O0y4aromMMHUCsT CBOETO MHEHHsI 1O €€ TOBOIYy, BBIPAOOTKM CBOETO K HEH
OTHOILICHUS;

e JIEMOHCTPALIMIO OOYYArOIIMMCSI MPHUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO
MOBENICHUS, TIPOSBICHUS YEJIOBEKOJIOOMS M JT0OpOCEpACUHOCTH, dYepe3 Moadop
COOTBETCTBYIOLIMX TEKCTOB [UI YTEHUs, 3ajad JJjsl pelieHUs,, NpoOJEeMHBIX
cUTyauui Ji1st 00CYKIAEHUS B KJIAcCe;

e IIPUMEHEHHME HA YPOKAX MHTEPAKTUBHBIX (hOpM pabOThl ¢ OOyYaIOIIMMUCS:
UHTEJUIEKTYaJbHbIX ~ WUIP, CTUMYJHUPYIOIIMX  IIO3HABaTEbHYIO  MOTHBALUIO
oOyyaromuxcs; IUAAKTUYECKOro TeaTpa, IA€ IOJIy4YeHHbIE Ha YpOKE 3HAHUS
OOBITPBIBAIOTCS. B TEaTPaJIbHBIX IOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JalOT
O0y4arolmmMMcsi BO3MOXXHOCTh TMPHOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOI'O
JMaJiora; TpymIoBol paboThl WM padOThI B Mapax, KOTOPbIE y4yaT OOy4aroIIuXcs
KOMaH/IHOHM paboTe U B3aUMOJAECUCTBHUIO C IPYTUMHU O00YUAIOIIMMHUCS;

e WHULUMUPOBAHUE W  MONJEPKKY  HCCIEIOBATEIbCKOW  JIEATEIbHOCTH
oOyyarolmuxcsd B paMKax peaau3alud WMH HWHAWBHIYAIbHBIX W TPYNIOBBIX
UCCJIEIOBATEIBCKUX MPOEKTOB, YTO JACT 0OyYarOIIMMCS BO3MOXKHOCTh MPUOOPECTH
HaBbIK  CaMOCTOSITEJILHOTO  PEIICHHs  TEOPETUYECKOM  MpOoOJIEMbl,  HAaBBIK
TEHEpUpPOBaHUsI U OQOpPMIICHUS] COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHLHOIO
OTHOLICHUS K YY>KUM HJesM, OPOPMIICHHBIM B padoTax ApPyrux HUcclenoBaTeseH,
HaBBbIK IyOJMYHOTO BBICTYIUJICHUS TIEpel] ayAUTOpPHEW, apryMEHTUPOBaHUS U
OTCTauBaHMsI CBOEH TOUKH 3PEHUSI.



COJAEPKXAHUE OBYUYEHUA

10 KITACC
Paznen 1 OcHoBHOM pazaen

Hu¢posass rpaMOTHOCTH

TpebGoBanusi TeXHHUKM OE30MACHOCTM U THUTHEHBI TpU paboTe ¢
KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU [IU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBIIOJIHEHUE IPOrpPaMMBbl  IPOLIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAs M JOJATOBpeMeHHass namsATb. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMOn 10CTyN K ITaMsITH.

OCHOBHBIE ~ TEHJIECHUHWHM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapayensHble BBIYUCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnerotrepbl. PacnpenenéHuble BbIYUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIHUSX. Bcrpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJUIEPHL.
PoGoTn3nupoBaHHbIe TPOU3BOJICTBA.

[TporpamMmMHOe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaniOHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTALULALUSA  [POTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosiroBpeMeHHou naMatu. [llabnons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoOBaHUE MPOTPAMMHOI0 00eCIIeUEeHUs
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPaAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss W UUDPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKOHOJAaTeNbCTBOM Poccuiickoin @Denepaniny 3a HENPABOMEPHOE MCMOJIb30BaHUE
MIPOTPaMMHOT0 oOecrieueHus U IU(PPOBBIX PECYPCOB.

[IpyHIMIIBI IOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. 1IpoToKoIIbI
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHuACTpupoBaHue. [losydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3JIoM cetu. OmnpeneneHue MapuipyTa JBHKCHUS
MTaKETOB.

Buner  npestenbHoctn B cetu  Uutepuer. CepBucel  HMHTepHera.
["eonnpopMalmoHHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TeEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyru. ColuaibHbIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema mMmomaMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue mpodeMbl 3aluThl
uHpopmanuu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHOOpPMAITMOHHBIX  cHucTeMax. IIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(UIeHIINAbHON HH(OpMAIIUK, XpaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanus, nanusie u 3Hanus. MudopmaimonHsie mporeccsl B MPUPO/IE,
TEXHUKE U 00I1IeCTBE.

HemnpepbiBHBIE W JTUCKPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoaumocTh
JUCKpeTU3aluu UHGOpMAaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHUI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel uaMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMY€eCTBa UHPOPMALIUU.

Cucrembl cumucienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3amUCH YHUCa:
KOJIMYECTBO IU(p B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIePEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MEpeBOJa KOHEUHOW P-wmvHON npodu B JECATHUYHYIO.
AJITOpUTM TIEpEBOJA LIEJIOTO YHWCIa U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nuyHyro. IlepeBox KoOHE4YHOU pAecsaTUYHOW JpoOu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS W IIECTHAIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKy HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUA. TpoudHas
YPAaBHOBEIICHHAS] CUCTEMA CUMCIEHUs. JIBOMUHO-/IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpgHoOaiiTHBIE KOJUPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3o0paxenuil. OueHka  UH(OPMAIMOHHOIO  00BEMA
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3pelieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKa3biBaTenbHBIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOnHUIBl MUCTUHHOCTH. Jlornueckue BBIpaKEHUSI.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTHUYECKHUX
(GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMajbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMIIEe UCTUHHOCTH.

Jlornueckue »3ieMEHTBI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKMCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jana3oHa 4YMCEel NpH OrpPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENBHBIA KOJI OTPULATEIbHBIX YUCEIL.

[TobutoBbie norumyeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckmoyaroniee NI ».

[IpencraBieHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havamias
YacTh M MOPSAIOK Yucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX umcen. IIpobiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepaiuil ¢ BEIIECTBEHHBIMH YHCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U TIPOrPpaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU U BBIYMCIUTENBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3yibTar.

Otanbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIAMUUK, TpoGUuIMpoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM — MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycimoBueM. [lMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT UIUKIIA.
CocraBneHue 1IUKIAa C MCIOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JUJIS IIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BelAeHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM Juanasone. [Ipeacrasienue
yucia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (DailJIbl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKypPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoynpHBINA IPUHIKII IOCTPOECHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELLICHUS] YpaBHEHU: MeTo1 nepebopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxkéHHoe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck makcumyma (MuHUMYMa) (YHKIMHM OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMHUPOBAHUS JJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJAECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO aApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJICTBOPSIOIIMX 33JAaHHOMY YCJIOBHIO).
JIMHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHCIECHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpaduu m rpammatukd. CpencrTBa TMOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI PELEH3UPOBAHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuwia 1uuTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHHUYECKHEe CpeACcTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemnoBarenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTals pe3yiabTaToB. [Iporpammubie cpenctBa u



WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPEICTABIICHUS aHHBIX. bombIie naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CymMBbl,
CpelHero apu(pMeTHYecKoro, HauOobIIEero (HAMMEHBIIIET0) 3HAUCHUSI JUana3oHa.
Boruncnenne kod@uimenta Koppessiiuu JBYX psSIoB JaHHbIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. Iloctpoenme rpadukoB
¢byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucrneHHoe pelleHue ypaBHEHUH C TIOMOIIBIO Moa0opa mapameTpa.
OntuMu3zanys Kak MOMCK HAaWIydIlero pelIeHHs B 3aJaHHBIX yciaoBusax. LlemeBas
byHkuus, orpaHnuueHus. JlokaapHble U TJIOOATBHBIH MHUHHUMYMBI II€JE€BOM
bynkuuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

Paznen 2 OcHOBBI 6a3 TaHHBIX

HNudopmanuoHHbIe TEXHOJIOTHHU

[ToHnMaTh OCHOBBI PEISIHMOHHOM MOJENIH JaHHBIX:BianeTs KI04YeBBIMU
MOHATUSIMU — Ta0JMIla, 3aMKCh, TOJIE, MEPBUYHBIA W BHEIIHUN KIIOY, CBS3b,
HOpMaIM3alus. YMeTh CTpouth ER-uarpaMMbl U NEpEeBOJIUTH UX B PEJISIIUOHHYIO
CXEMY.

Pa6orats ¢ CYB/I u si3pikom SQL:Co31aBath, H3MEHATh U YIAJIATh TaOJIUIIbI;
BCTaBIIATh, OOHOBJISITH M YJAJSATh JaHHBIC, BBIMOJHATH IMPOCTHIE W CIOKHBIE
3anpocsl ¢ ucnons3oBanneM SELECT, WHERE, JOIN, GROUP BY, arperatubix
(GyHKLIMNA U TOA3AITPOCOB.

[IpoekTupoBarh 0a3bl JaHHBIX: AHAIM3UPOBATh MPEIMETHYIO 00JIaCTh,
BBIJICJISITh CYIIIHOCTH U CBSI3U, TPOCKTUPOBATH HOPMAJIM30BAHHYIO CTPYKTYpY 0a3bl
JIAHHBIX, 00ECIICUNBAIOIIYIO IIEIIOCTHOCTD U 3(P(HEKTUBHOCTD.

[IpuMeHATh JOTMYECKHE W YCIOBHbIE KOHCTpyKuMu B SQL:Mcnons3oBaTh
orepatopsl cpaBHeHus, jorudeckue Gpyukmuu (AND, OR, NOT), ycnosus (CASE,
LIKE, IN, BETWEEN) s ¢punsTpanuu U aHauu3a JaHHBIX.

ObecnieunBaTh  LEJIOCTHOCTH U 0€30MAaCHOCTh  JTAHHBIX:MPUMEHSTh
orpannuenusi (PRIMARY KEY, FOREIGN KEY, UNIQUE, CHECK), nonumats
npuHuunsl Tpan3akiuii (BEGIN, COMMIT, ROLLBACK) 1 BaXXHOCTh 3alllUThI
MEPCOHAJIBHBIX IAHHBIX.

Ontumu3zanusi TPOU3BOAUTEIBHOCTH  3allPpOCOB: TOHUMATh HAa3HAYCHHE
WHJIEKCOB, YMEThH CO3/1aBaTh UX JJISI YCKOPEHUS MOMCKAa U OLICHUBATh MX BIIHMSIHUE
Ha MPOU3BOIUTEIIBHOCTb.

Paborta ¢ coBpemennsiMu CYB/I: Mcnions3oBaTh kak BcTpauBaeMbie (SQLite),
Tak u cepBepHble cucteMbl (MySQL, PostgreSQL) uepe3 rpaduyeckue wu
porpaMMHbie UHTEPHENCHI.



Peanu3oBbiBaTh ~ MHUHM-TIPOEKTHI:CAMOCTOATENLHO  pa3paldarbiBaTh  0a3bl
JIAHHBIX JUISl pEUICHUs] pealibHbIX 3adad (y4y€T, KaTajor, pacluCcaHue), HAMOIHATh
VX JAHHBIMU, IACATh AHATUTUYECKUE 3AIIPOCHI U MTPEJACTABISATH PE3YIbTATHI.

[TornMAaTh STUYECKUE U TIPABOBBIC ACTIEKTHI PAOOTHI C JAHHBIMHU:
3HaTh OCHOBBI 3aKOHOJIATEIHCTBA O TMEPCOHAJBHBIX JIAHHBIX, COOIIOJATh
KOH(HIEHIIMATbHOCTh MH(OpPMAIlMM W OCO3HABaTh TIOCJIEACTBUS HEITUYHOTO
oOpalieHus ¢ JaHHBIMHU.

11 KJIACC
Paznen 1 OcHoBHOM pazaen

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckue NOAXOAbl K OLEHKE KOJMYecTBa HUHGOpMaIUMU. 3aKOH
annutuBHOCTH MH(Oopmaruu. @opmyna Xaptiau. MHpopManus u BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C IOTEPSAMH. Y MEHBLICHUE
IyOMHBI KoMpoBaHus 1iBeTa. OCHOBHBIE Hjien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
nH(OPMAITMOHHOTO O00BbEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHMs OMIMOOK TMpu T1epefadye JAaHHbIX. Konpl, mO3BOJSIOLIME
OOHapyXuBaTh W HCHPABJIATH OLIMOKHM, BO3HHUKAIOIIME MPHU Mepeaye JaHHbBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopenun u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBUE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIU TMpPOIECCY, LeNn MoaenupoBanus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPUATHS YeIoBeKOM. [ 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIMCKOB CMEXHOCTH. PemeHune
QITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaAMu rpada, OmNpelerIeHue KOoJuyecTBa
Pa3IUYHBIX MYTEH MEXIy BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKIAYECKOIO
rpada).

JlepeBbs. bunaproe aepeBo. [lepeBbsi momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apupMeTHUECKUX BBHIPAKEHUM B BHJE AepeBa. JIMCKpETHBIE UTPbI



JIBYX UTPOKOB C MoJHOW nHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (hopMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacrio3HaBaHusl yCTHOW peuu. KorHuTuBHBIE cepBUCHL. MaeHTHdukanus u mouck
N300pKCHHA, pacrio3HaBaHUe T, CamooOyyaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosp3oBaHne MeETOIOB
MCKYCCTBEHHOI'O0 MHTEJUIEKTa B OOydaronmx cuctemax. Vcrosib3oBaHue METO0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYJIbHBIX cucTeM. HelipoHHbBIE CETH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Qopmaim3anuss  NOHATHA — anropurma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHasl MOJIeJIb BbrunciieHuil. Te3uc Y€pua—TrropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yEeMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJITOPUTMBI  TTOJIMHOMHAIBHOU
cinoxHocTH. IlepebopHble anroputmbsl. [Ipumepsl pa3IMYHBIX aJITOPUTMOB
peuIeHus OJTHOM 3aJ1a4M, KOTOPBIE HUMEIOT Pa3JINYHYIO CIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«peueTo DparocheHar.

MHoropa3psigHbI€ 1eJIble YUcia, 3a/1a4d JUIMHHON apu(METHUKHU.

CrnoBapu (acconuaTHBHBIE MacCCUBBI, OTOOpaXeHHs). X3II-TaOJHUIBL.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBAPS AJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bblumncienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3oBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUSI TAHHBIX.

Anroput™bl Ha rpadax. IlocTpoeHne MHUHHMAajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOT'O HEOpPHUEHTHpOBaHHOro rpada. KomuyecTBO paziavyuHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allMKIMYECKOro rpada. AJroputm
JIeHKCTpBL.

epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apUDMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTMmbl o0xofa naepesa. Mcnonb3oBanue creka u
ouepenu sl 00Xoja JiepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBbIE C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.



[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHI U
kjaccbl. CBOMCTBa M METONBI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO TIOJIXOJIA.
WNukancymnsuus, Hacae0BaHue, MOIUMOphU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
noib3oBatens. VIcmosib30BaHWE TOTOBBIX — YIPABIAEMBIX  AJIEMEHTOB ISt
MOCTpOEHUS nHTEpdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonstme o  mapaaurmax
IpOrpaMMUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJICIUPOBAHUS:  MOCTAHOBKA
3amaun, pa3paboTka  MOJENTH, TECTUPOBAHHWE  MOJEIH, KOMITBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIHPOBAHUSI.

JuckpeTn3zanusi OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MojenupoBanue JBWKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BbluncIUTENbHbBIC
AKCTIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCIEPUMEHTA. METOoJ] HaUMEHBIINX KBaJPaTOB.
OneHKka YHCIOBBIX TMApaMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO PE3yJIbTaTaM SKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MMuranmonHoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiinoHHBIE) Oa3bl JMaHHBIX. Tabmuna — mpeacTaBiIcCHUE
cBegeHuii 00 ogHOoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roroBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunbTpanus TaHHBIX. 3ampoChl Ha BBIOOPKY AaHHBIX. 3alpOChl C MapaMeTpamHu.
Brluncnsemslie 1moJsi B 3ampocax.

MHorotabmuunble 0a3pl JaHHBIX. THUIBI  CBSA3€M MeEXAy TaOIUIIaMH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nurtepuer-npunoxenus. [loHsTre o cepBepHON M KIMEHTCKOW YacTsAX caiTta.
TexHooruss «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HeNOCTaTKU. OCHOBBI fA3bIKa
HTML u xackamubix tabmur ctuieit (CSS). Cuenapuu Ha s3eike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Yciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paykeHUi C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(mudpoBbIX (poToanmapaTtoB U MHKPOCKOINOB, BUICOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpapienue
nepcriektuBbl.  ['mcrorpamma.  Koppekius  ypoBHeH, KOppeKuus  IIBeTa.



ObecuBeunBanue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obnactsamu.
OUIbTPBL.

MHorocnoiinele n3o0paxenus. TexcroBble cion. Macka cnos. Kanausl.
Coxpanenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii s BeO-calTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bektopnast rpaduka. I[lpumutuBsl. HM3MmeHeHue mOpsAIKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuansl. MoaenupoBaHue HCTOYHUKOB OCBELICHMS.
Kamepsl. AnautuBabie TexHosioruu (3D-nipuntepsl). [loHaTne 0 BUpTyanbHOU
PEaIbHOCTH U JOIOJHEHHOW PEabHOCTH.

IToHnMaTs OCHOBBI HEMPOHHBIX CETEU U UX apXUTEKTYpbl: OBIaAETh

0a30BBIMH ITOHSATHSIMHA HCKYCCTBCHHOI'O MHTCJIJICKTA U HGﬁpOHHBIX ceTeﬁ, BKJIFO4Yas

CJIOU, BeCa, aKTUBAIIMOHHBIC (DYHKIIUU U aJTOPUTMbI OOyUEHHUS.
Paznen 2 OCHOBBI UICKYCCTBEHHOTO MHTEILICKTA.

HNupopmanuoHHbIe TEXHOJIOTIUH

Paborars ¢ 6ubmorekoit TensorFlow: Co3znaBate 1 00yyarh NpocCThIe
MOZIENH, IIPUMEHATH OCHOBHBIE ONEPALIUU C TEH30PAMU, U3YUUTh CUHTAKCUC U
koMauasl TensorFlow. [TpumensaTs Moaenu 11 3a0a4
kiaccudukauu u perpeccun: CosznaBare U 00yuaTh MOJEIH JIJIS 3a1a4
KJ1accuuKauy n300paxxeHni, TeKCTa U YUCJIOBBIX JaHHBIX, TOHUMATh
0COOEHHOCTH MPUMEHEHHSI HEUPOHHBIX CETeH JUIsl pa3HBIX TUIOB JIaHHBIX.

W cnonp30BaTh aKTUBAIIMOHHBIE (PYHKIIMU: 3HATH U MPUMEHSITh
pa3JIMuHbIe aKTHUBAIlMOHHBIE (DyHKINH, Takue Kak ReLU, curmouna u tanh,
pa3Ouparhbesl, B KAKUX CIIy4asx U JJIsl KAKUX 3a7a4 MOAXOIUT KaK1ast PyHKIIUS.

PaGorars ¢
apXUTEKTYpaMU CBEPTOYHBIX U PEKYPPEHTHBIX ceTel: [loHMMaTh NpuHIHIBI
noctpoenust v padotel CNN u RNN, npumensTs ux jyist 3aa4 o0padoTKu
M300paXeHU 1 aHaJIu3a MOCEA0BaTeIbHOCTEHN, TAKMX KaK BpEMEHHBIE PsI/Ibl U
TEKCT. HactpauBats runepnapamerpsl
HEUPOHHBIX CETEU: YMETh ONTUMU3UPOBATH TUIIEPIIAPAMETPHI MOJIEIIEH, TAKUE KaK
KOJIMYECTBO CJIOEB, CKOPOCTh OOYyUEHHUS U pa3Mep MakeTa, aHATM3UPOBATh BIUSHUE
ATUX MAPAMETPOB HA PE3YJIbTAT.

Co3znmaBarh 1 aHAIM3UPOBATH TAOIUIIHl UCTUHHOCTH U JIOTHUECKUE (DYHKITUN



[TpuMeHATh 3HaHUS JOTUKU AJIs1 CO3/1aHuUs CIIOKHBIX YCJIOBHUI U 3a/1a4, CBSI3aHHBIX
C peIlIEHHEM peaslbHbIX PO0JIEM Ha OCHOBE JIaHHBIX. Hcnonb3oBarh
MaIIMHHOE 00y4YeHHE B MUHU-TIPOEKTaX: BBIMOIHATE IPOEKTHBIE 3a/1aHNUs, TAKUE
Kak Kiaccu(uKanus n300paxxeHnii, aHaJIu3 TeKCTa WIH Mpe/ICKa3aHne JaHHbIX,
pa3BHUBATh HABBIKU MCCIIEI0BATEIbCKONW U IPOEKTHONW pabOThI C HUCIIOJIb30BAHUEM
HEHUPOHHBIX CETEH.

IToHMMAaTh 3THYECKHUE aCIIEKThI UCIIOIb30BAaHUSI HEHPOHHBIX CETEN: 3HATH O
MPABOBBIX U ATHYECKHUX BOMPOCAX, CBA3AHHBIX ¢ KOH(UICHIINATbHOCTHIO JAHHBIX,
ux cOOpOM U UCHOIB30BAaHUEM, OCO3HABATh BAXXHOCTh STUYHOTO IPUMEHEHMUSI

TEXHOJIOTHH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE  pe3yJjbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss pPyKOBOACTBOBAaThCA CHPOPMUPOBAHHOM BHYTPEHHEWU MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HAampaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocs OyayT copMHpOBaHbI CIEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHUE  OCHOBOMOJIATAIOIMIMX  HOPM
UH(OPMAIIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA TI0 COLMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM TIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUIECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pAa3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM KCILTyaTalliid CPeCTB MH(OPMALMOHHBIX
Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBLHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSKCHUH BCEH KHU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM W IMyTeH HX
pelleHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAYYHO-TEXHHYECKOTO Iporpecca H
OOIIIECTBCHHOHN IIPAKTHKH, 32 CYET TIOHUMAaHUS PO HH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB U HMH(OPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ISATEIbHOCTh MHINBUYaJIbHO U B TPYIIIIE.

B mporecce JO0CTHKEHHS JTMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MPOTPaAMMbI
no wH(pOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEANOIaraonmi chOpMUPOBAHHOCTS:

CaMOPETYJIMPOBAHHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IS U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJIHHBIX HABBIKOB, BKITFOUAIOIUX CITOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwmierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIe Y4ueOHbIE JCUCTBUS, PETYJISATUBHbIE yHUBEpCAIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpPOBaTh U aKTyaJIM3UpOBaTb  IpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKaluu U 0000IICHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 334aBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIMYHBIE BHJBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENILHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMAaTU3alUil |
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4€TOM Ha3HAYEHUS
uHpopMaMu W IEJEeBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO (OopMy
NPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIBb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpEekKEHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJeTh  HABBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

1) oO61xenme:

OCYIIECTBIISATH KOMMYHUKAIIMK BO BCeX cdhepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU JHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1esiTeJIbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAk JOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padOThI;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C IO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodiieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH YYEOHOTO MPeAMETA HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHN B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuIeKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H



OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCUM IJisi OIEHKH CUTyalllu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIpM AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce u3yueHus Kypca UHPOPMATHKU YTIyOJEHHOTO ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  MPEIMETHbIE
pe3yabTaThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIIU,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cuCTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIaJICHUE MeETOoJAaMH Toucka uHbopmanuu B cetu HHTepHeT, ymeHwue
KPUTUYECKU OLIEHUBATh MH(OpMAIUIO, OIyYEHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TMOJYYEHUST U HANpaBICHUS HCMHOJIb30BAHUS, YMEHUE
KJacCU(UIIMPOBaTh OCHOBHBIE 3a/Jaud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHEHHH ), MMOHUMATh
MOCJIEIOBATEIBHOCTD PEIICHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OUMCTKA M OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJENH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETALNs pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMITBIOTEPOB, TEHJCHIIMM pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBBIKAMU PabOTHI C OMEPAIMOHHBIMUA CHUCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHUs] I pElmIeHus] YYeOHBIX 3a7ad  II0
BBIOpaHHOM CreIHaIn3aIlimg;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHIMIIAX OpPTaHU3alUH U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTel, 00 OOmMX MpUHIMINAX pa3padOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MTPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUA O3TUM yIrpo3aMm, COONIOJCHHE Mep
0€30IMacHOCTH, MPEAOTBPAIIAIONIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX MporpamM, 0a3 HTaHHBIX U
paboTel B ceTh MHTEpHET;

NOHMMAaHHUE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHUJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpaUyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHHE OINpPEAENsATh CPEAHIOI CKOPOCTh TMepefayd JaHHBIX, OILIEHHWBATH
U3MEHEHHE BpEMEHH Tepefauyd Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHE MCIIOJIb30BaTh MPU PEIICHUHU 3a]lad CBOWCTBA MO3ULIMOHHON 3alucu
YHCell, AITOPUTMA TOCTPOCHHUS 3aIMCH YMCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIIA 1O CTPOKE, COAEpIKAIlEH 3amuch
3TOT0 YHCla B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKEHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJlaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILErO
NEPEMEHHbBIE, PelllaTh HECIOXKHbIE JIOTUYECKUE YPAaBHEHHS U CUCTEMbl YPaBHEHUH;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3aMUCh YKMCeN B MO3UIIMOHHON CHCTEME CUHMCICHUS, HaXOXKIEeHHE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JiMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB IMOMCKAa U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOXKHOCTH JJIs1 PEIIEHUS OJTHOW 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax /JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YMPAaBISIONINC
KOHCTPYKLMH, YMEHHE OCYUIECTBIATh aHaJIU3 MPEIJI0OKEHHOW MPOrpaMMbl:
OTIPENAETATh Pe3yJIbTaThl padOThl MIPOrpaMMBbl NPU 3aJAHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHbBIX



pe3yNIbTaTOB, BHISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMYITUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHAIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJMIBI AJI1 aHAJIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHETO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIET0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus Kypca HHPOPMATUKU YTayOJ€HHOTO ypoBHS 6 11
Knacce oOydarommMucs OyAyT  JIOCTUTHYTHI — CICAYIOUIME  IPEeIMETHBIC
pe3yabTaThI:

YMEHUE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIYCKAaKOIIME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIATh OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILEHUs MPU HU3BECTHON YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh AIrOPUTMHUYECKHUE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHMUS] ONTUMAJIBHOTO TYTH MEXAy BeplIMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  IyTEd  MEXAY  BEpUIMHAMHU
OpPUEHTHPOBAHHOI'O AIMKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JAEPEBbs IMPH
aHaJlu3e W TIOCTPOCHHWU KOJAOB U IS TPEIACTaBICHUA apUPMETHUECKUX
BBIPKEHUI, TIPU PEILICHUH 33]1a4 MMOUMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 33JITaHHOMY QJITOPUTMY, pa3padaTbhiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio UrPhI;

yMEHHE pa3padaTbiBaTh W pEaJNU30BbIBaTh B BHUAE Nporpamm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax [IaHHbBIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHUYECHHUN HAa JUANa3OH MX BO3MOXKHBIX 3HAYEHHUM, TPUMEHSTH MpU
pELIeHUH 33]1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIe ONEpallMd CO CTPYKTYpaMH JIaHHBIX, HPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOIIPOrpaMMBbI JJIsi 00pabOTKH YMCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMmm OHOIUOTEKH
NOANPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIO0Ib30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpelle MPOrpaMMUPOBAHMS, YMEHHE JOKYMEHTUPOBATH IPOTPAMMBI;

yMEHHE CO3/aBaTh BeO-CTPaHHULIbI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co3daHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TAOIMYHBIC
(pensimoHHBIC) 0a3bl MaHHBIX (COCTABIIATH 3aMPOCH B 0a3axX MaHHBIX, BHITIOHSTH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCTIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH /IS aHaIN3a
O00OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WIJIM TPOIIECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BHIBATH JMYHOC WH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPENCTABICHUHA O Kpyre perraeMbpIX 3a7ad MAaIIMHHOTO OOyYCeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUIM
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Pa3zgen I OcHoBHOM.

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbie  IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Paznea 1. lilndpoBasi rpaMOTHOCTH
L1 KommnbroTep - yHuBepcanbHOe |
' YCTPOMCTBO 00pabOTKM JaHHBIX
1.2 [TporpammHoe oOecrieueHue 2
1.3 KomnrerorepHsle ceTn
1.4 HNudopmannonHas 6€30macHOCTb 1 1
Hroro no pazaeny 6
Paznen 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
IIpencraBnenne nHPpOpMALMH B
2.1 per bopman 3 0.5
KOMITBIOTEpE
2.2 OcHOBBI aNredphl JTOTUKU 0.5
2.3 KomnrelotepHas apupmeruka 2 0.5
Hroro no pazneny 13
Pasnen 3. AnropuT™Mbl M1 IpOrpaMMHUpPOBaHHue
3.1 BBenenue B mporpaMMupoBaHue 3 0.5




3.2 BcnomorarenbHbie anropuTMbl 2 0.5
3.3 YucneHHbIE METOIBI 1
34 AnTropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 0.5
JTAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 6 1
Hroro no pazaeny 20
Pa3nen 4. UndopmannoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 1 0.5
4.2 AHanm3 1aHHBIX 4 0.5
Hroro
1o 14
pazneny
Pasnea 5. Anropurmsl
5.1 ITorck OACTPOKHU B CTPOKE
59 Anroputm Jlemnens — 3uBa — Benua
u ko Xapdmana
53 I'pammaTuku u Hludpposanue
5.4 [IpoiBUHYTHIE QITOPUTMBI
5.5 WTOroBBIN IPOEKT
Hroro no pasneny 11
PesepBHOE Bpems 11
OBIIEE KOJIMYECTBO YACOB I1O 136 7

[TPOTPAMME

Pa3pean II. OcnoBel Ba3 naHHbIX.




KoanyecTBo 4acoB

DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Kontpouabnsie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. UndopmannoHHbIe TEXHOJIOTHH
1.1 OcHoBbl 6a3 AaHHbIX 16
12 [IpakTrueckure MpoeKTh U MPUKIATHbIC 6
' 3a/1a4u
13 DTuHKa, 6€30MaCHOCTD M PACHIUPEHUE 6
) BO3MOKHOCTEI
1.4 WTOroBEIi MPOEKT U 3aBEpIICHHE Kypca 2
Wroro no pazgeny 30
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB 10 34 0 0
ITPOIT'PAMME




11 KIIACC

Pa3zgea I OcHoBHOI.

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/sioB U TeM (uudgposbie)
Ne i/m Konrpoabnsie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH
L1 WNudopmanus u naHopMamoHHbIe 5 L5
' IPOLIECCHI ’
1.2 MoaenupoBanue 5
Hroro no pazgeny 10
Pa3nes 2. Anroput™Mbl M NpOrpaMMHIpoOBaHue
2.1 DeMEeHTHI TEOPUH AJTOPUTMOB 11 3
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 17 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO g )
’ POrpaMMHUPOBaAHHSI
Wroro no pazneny 36
Paznen 3. UndopmanmoHHbie TEXHOJIOTUH
KommnsrorepHo-mMaremarnaeckoe
3.1 P 2 0.5
MOJIETTUPOBaHUE
3.2 Bba3e1 qaHHBIX 4 1.5
33 Be0-caiitbl 9
3.4 KomnerotrepHas rpaduka 3
3.5 3D-MoaenupoBaHue 3




Uroro no pazgeny

21

Pasnen 4. Anroprmbl

CTaHpapTHble cpeacTBa 42 0
BbICOKOHArpy»eHHbIn cepsep 8
PaboTa c maTtpuuamu 12
Hroro no pazneny 60
PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 136
I[TPOI'PAMME
23.5
Paszgea I1. OCHOBBI MCKYCCTBEHHOT'0 MHTEJJIEKTA.
Ne n/mm HaunmeHnoBanue pa3jaejioB U TeM KosnuectBo yacos DJIEKTPOHHBIE
nporpaMmal Bcero Kontpoabnbie  Ilpakruueckue | (uupposbie)




padoThI padoThI oOpa3oBaTejibHbIE
pecypcsl
Paznen 1. UndopmanmoHHbIe TEXHOJIOTHH
1.1 Pabora ¢ TensorFlow 10
1.2 OCHOBHBIE TIOHATHUS HEHPOHHBIX CETEH 21
1.3 Pemenne 3a1a4 kinaccudukanuym u perpeccun 15
1.4 CNN 10
1.5 WTOroBbIii IPOEKT 8 1
Hroro no pazneny 64
PeszepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 68 0 0

I[TPOT'PAMME







IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC

Pa3zgen I OcHoBHOM.

KosmnuectBo
Ne n/m Tema ypoka 4acoB Jdara uzydyenus

Kontponsnsie | [IpakTnueckue
Bcero paboThI paboThI

TpeboBaHus TeXHUKH OE30MTACHOCTH U TUTHEHBI IPU paboTe ¢
KOMIIbIOTEPAMHU U JIPYTMMHU KOMIIOHEHTaMH LU(POBOTO
OKPYXKECHUS

[TpuHIMIBI pabOTHl KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM
OOMeH TaHHBIMH C TOMOIIBIO IMH. KOHTpOIIIephl BHEIIHUX
YCTPOMCTB

ABTOMaTHYECKOE BBINOJIHEHUE IPOIPaMMBI IIPOLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U JIOJITOBPEMEHHAs! MaMsITh.
KoHTposeps! BHEIIHUX yCTpoiCTB. IIpsmoit noctyn k
namsTH

1 | CoBpeMeHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH 1

[IporpamMmmMHoOe obecrieueHIuEe KOMITbIOTEPOB, KOMITBIOTEPHBIX
CUCTEM U MOOUITBHBIX YCTPOUCTB

CucreMHoe nporpaMmHoe obecrnieuenue. OneparmoHHbIE
CHUCTEMBI

Yrunutel. [paiiBeps! ycTpoicTs. [lapamiensHoe
MpOrpaMMHUPOBAHUE

2 | MaCcTauismus ¥ IEMHCTALIAIUS TPOTPAMMHOTO 00€CTIeUeHHUS 1




daiinoBsie cucTeMbl. [[pHHIMIIBI pa3MeIieHUs] © IMEHOBAHHS
¢aiinoB B goiaroBpeMeHHOU naMsTh. [1labmonsr s
OTMCaHUs TPy (HaitsIoB

3akoHomarenbcTBO Poccuiickoii denepanuu B 001acTH
MPOrPaMMHOTO 00ECTICUSHUS U TAHHBIX

[IpuHIUIIBI TOCTPOCHUS U anlapaTHbIE KOMIIOHEHTHI
KOMITBIOTEPHBIX ceTeil. CeTeBbIe MPOTOKOJIBI

Cetp UnTEpHET

Paznenenue IP-cetn Ha moaceTH ¢ MOMOIBIO MAaCOK
HoJIceTeN

CereBoe aIMUHUCTPUPOBAHKE

Bunel nestensHoctu B cetu MuTepuer. CepBucel MHTEpHETA.
['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U YCIYTH
HNudopmannonHas 6€30macHOCTb

BpenonocHble mporpaMmmHoe o0ecredeHue U METOIbI O0PHOBI
C HUM

[TpakTrueckast pabota o Teme "AHTUBUPYCHBIE
porpaMMmal"

0.5

Opranuzanus Tu4HOro apxuBa nHdopmaiuu. PezepBHoe
konupoBanue. [laponpHas 3anuTa apxusa

[udposanue faHHBIX

Anroputm mmmdposanus RSA. Creranorpadust
[Tpaktuyeckas padora no reme "lludppoBanue naHHbIX"
WNudopmanus, nanusie 1 3HaHus. MHpopmamoHHble
IpOIIECCHl B IPUPOJIE, TEXHUKE U 00IIeCTBE

HenpepriBHBIE U TUCKPETHBIEC BETMUUHBI U CUTHAJIBL.
HeobxogumocTh nuckpeTn3anuu nHpopMaimu,
MpeIHa3HAYEHHOM 711 XpaHEHHUs], Iepeiaur 1 00pabOTKU B

0.5




u(POBBIX cUCTEMaX

JBonuHO€ KOAMpOBaHUE. PaBHOMEpHBIE 1 HEPABHOMEPHBIE
Kozbl. JlekoaupoBaHue cOOOLIEHH, 3aIMCaHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcnosue @ano. [TocTpoeHne 0AHO3HAYHO JEKOIUPYEMBIX
KOJI0B C IoMolnbto fepesa. ['pad An. A. Mapkosa

EnuHuts! u3sMepeHust KonuyecTsa HHPOpMaLnu.
AndaBUTHBINA MOJXO/ K OLIEHKE KOJIMYeCTBa HH(OpMAIIH
CucreMsl cuncieHus

IIepeBon unces U3 OHOW CUCTEMBI CUUCIIEHUS B JPYTYIO
JIBonuHas1, BOCbMEpHUYHAS U LIECTHAALATEPUYHAS CUCTEMBI
CUUCJIEHUS], CBA3b MEK1y HUMHU

JIBonuHas, BOCbMEpHUYHAs U MIECTHAALATEPUYHAS CHUCTEMBI
CUUCJIEHUS], CBA3b MEKy HUMHU

JIBonuHas, BOCbMEpHUYHAs U MIECTHAALATEPUYHAS CHUCTEMBI
CUUCJICHUS], CBA3b MEKYy HUMHU

ApudnmeTndeckre onepanyy B MO3UIIMOHHBIX CHCTEMax
CUUCIICHUS

TpouuHasi ypaBHOBEILIEHHAsA CUCTEMA CUUCIICHUS
JIBOMYHO-eCATUYHAS CUCTEMA CUUCIIEHUS




KOI[I/IpOBaHI/IC TEKCTOB

PactpoBoe koaupoBaHue n300pakeHUH

L{BeToBBIe MOsIeNU. BekTopHOe kogupoBanue. dopmaTsl
daiinos. Tpéxmepnas rpaduka. OpakranpHas rpapuka
Koaunposanue 3Byka. OuieHka HHQOpMaIIMOHHOTO 00bEMa
3BYKOBBIX JIaHHBIX ITPH 33JJaHHBIX YaCTOTE TUCKPETU3AIUH U
Pa3psITHOCTH KOJTUPOBAHHS

[TpakTuyeckas pabora no reme "JluckpeTu3anus 3ByKOBOH
uHpopmanun", "luckperusanus rpadpudeckoit napopmanuu'
OcHOBBI anreOpsl JIOTUKU

0.5

Jlornueckue onepanuu. TaObIuIBl HCTUHHOCTH

Jlormueckue BbIpaykeHuUs. Jlornueckue TOxKAECTBA.
Jloka3aTenbCcTBO JOTHUECKUX TOXKAECTB C MOMOIIBIO TaOIHIL
UCTUHHOCTHU

[TpakTiueckas pabota no Teme «Iloctpoenue u ananus
Ta0JIMLl UCTUHHOCTH B TAOJIMYHOM IIPOLIECCOPEN

0.5

10

Jlormueckue OI€panru U onepaurvi Haa MHOXECTBAMU




11

3aKkoHbI anreOphbl JTOrMKU. DKBUBAJICHTHBIE TPe0Opa3oBaHus
JIOTUYECKHUX BbIPAKECHUM
Jloruueckuie ypaBHEHUS U CUCTEMbI YpaBHEHUI

12

Jlornueckue GyHKIUH. 3aBUCUMOCTh KOJIMYECTBA
BO3MOYHBIX JJOTMUECKUX (YHKLIUN OT KOJUYECTBA
apryMeHToB. [losHble cCMCTEMBI TOrHYECKUX (QYHKLIUN
Kanonunueckue Gopmbl T0rMueCKUX BhIPAXKEHUH.
CoBepllieHHbIE TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHBIE ()OPMBI, AITOPUTMBI HX TIOCTPOCHUS 110 TaOIIUIIe
HUCTUHHOCTH

Jlorudeckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropaspsaHsiii CyMMaTop

13

HOCTpOeHI/Ie CXEM Ha JOTHYECKHUX DJICMEHTAX. 3alHuCh
JIOTUYCCKOTI'O BBIPAKCHUS 110 JIOTHYECKOH CXeMe

14

MHKpOCXGMH 1 TCXHOJIOTHA UX ITPOU3BOJACTBA

15

[IpencraBnenue LebIX YUCEN B TAMSITH KOMIIBIOTEPA.
OrpaHr4eHHOCTh JUana3oHa YKCeIl IPU OTpaHUICHUN
KoJInuecTBa pa3psanos. [lepenosHeHne pa3psIHON CETKH
be33HakoBbIE U 3HAKOBBIC TAHHBIE. SHAKOBEIN OUT.
JIBOMYHBII TOMOJHUTEIBHBIN KO/ OTPULIATENIbHBIX YHACET
[TobutoBkie noruveckue onepanuu. Jlornueckui,
apuMETUYECKUIN 1 IIUKITHYCCKUIN CIABUTH
[[IndpoBanme ¢ MOMOIIBIO TOOUTOBON OTIEPAITUH
«uckmoygaromiee NIy

[IpencraBienue u XxpaHeHHE B TaMITH KOMITbIOTEpA
BEIIIECTBEHHBIX YHCE




16

BrinonHenue onepanuii ¢ BeIeCTBEHHBIMU YUCIIaMU,
HAKOIUICHHE OIIMOOK NP BBIYUCIICHUAX

[TpakTrueckas pabota no Teme «l3ydenue nopaszpsaHoro
MAIIMHHOTO PEICTABICHUS LEIbIX U BEIIECTBEHHBIX YUCEI»

0.5

17

Ananuz AJIropuTMOB

18

DOrtarsl pelieHus 3a/1a4 Ha Kommbiotepe. MHCTpyMeHTalbHbIE
Cpe/CTBa: TPAHCIIATOP, OTIATYUK, TPOGUITHPOBIIUK

Cpena nmporpamMupoBanusi. KOMIUISAIUsS 1 UHTEpIpETaIus
nporpamm. BupryansHsle MmamuHbl. IHTErpupoBaHHas cpena
pa3paboTku

19

Meroas! OTJIaIKK IPOrpaMM

20

THUIBI NIEPEMEHHBIX B SA3bIKE IPOIPAMMUPOBAHHUS
O6paboTka 1eNIbIX YUCEeT

O6paboTKa BEIeCTBEHHBIX YUCEIT

CrnyualiHble U TICEBAOCTyYalHbIE Yncia

Bersnenus. CnoxHble ycloBus

[{ukisl ¢ ycmoBueM

[{ukiel o nepeMeHHON. B3anMo3aMeHs1eMOCTb pa3IMYHbIX
BUJIOB LIUKJIOB

O06paboTka HaTypaJbHBIX YHCEN C UCIIOJIb30BaHUEM ITUKIIOB
HaxoxneHne Bcex MpoCThIX YKMCEN B 3aJJaHHOM JHMAla30He
[TpakTrueckas pabota no Teme «PerieHue 3aga4 METo10M
nepedopay

NuBapuaHT HuKIIa




21

JIoOKyMEeHTHpOBaHUE MTPOrpamMm

O06paboTka TaHHBIX, XPaHAIIMXCS B aiiax
Pa30uenue 3a1a4un Ha Mo/13a1a41
Vcnonp30BaHue cTaHAApPTHOM OMOIMOTEKH sI3bIKA
nporpammupoBanus. [lonkmoyenne OnbIMOTEK
HOJIPOTrPaMM CTOPOHHHX IPOU3BOIAUTEICH

22

[Moxmporpammsl (iporierypsl U GYHKIIUH)

[IpakTuueckas padora o Teme "Pa3paboTka moamnporpamm”
Pexypcus. PexypcuBHble 00beKThI ((ppakTaibl).
PexypcuBHbie mpoueayps! U pyHkiuu. Mcnonb3oBanue cTeka
JUIsl OpraHU3aluy PEKYPCUBHBIX BBI30BOB

ITpakTuyeckas pabora no reme "PexkypcuBHbie
MOJNPOTpaMMbI"

Moty IbHBII IPUHIMI TIOCTPOEHUSI IPOTPAMM

0.5

23

YuciaeHHbIE METOOBI

24

[TpakTuyeckas pabora no remMe «HucieHHoe pelieHue
YPaBHEHUI»

25

Hcnons3oBaHue AUCKPCTHU3AallN B BBIYHUCINUTCIIBHBIX 3aJadaX

26

[TpakTrueckas pabota no teme «lIpubmxénnoe
BBIYHMCIICHHE JJIMH KPUBBIX U IJIOMIAAeH Guryp»
[IpakTuueckas padora no Teme «Ilorck Makcumyma
(MuHEMYMa) QYHKIIHI»

O06paboTka CUMBOJIBHBIX JaHHBIX. AITOPUTMBI 00pPaOOTKH
CHUMBOJIBHBIX CTPOK: TMOACYET KOJINIECTBA TOSBICHAN
CHMBOJIA B CTPOKE

0.5




27

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa3OueHue
CTPOKH Ha CJIOBA MO MPOOeTbHBIM CHMBOJIAM
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TIOUCK
MOJICTPOKH BHYTPU JAHHOM CTPOKH; 3aMEHa HalIeHHOM
HOJCTPOKH Ha JIPYTYIO CTPOKY

[IpakTuueckas padora no Teme "OO6paboOTKa CTPOK €
UCIIOJIb30BaHNEM (YHKIMI CTaHIAPTHOW OMOIMOTEKH SI3bIKA
nporpaMMupoBasus”

['eneparuist coB B 3a1aHHOM ali(haBuUTe

MaccuBsl U nocaenoBaTeNbHOCTH uncen. [IpakTuueckas
pabota no Teme "3anonHeHne MmaccuBa'

28

O06001IEHHbIE XapaKTEPUCTUKU MacCUBa

JIuHEHbIN NONCK 3alaHHOTO 3HAYEHUS B MAaCCUBE.
[TpakTtuyeckas padora no Teme "JIMHEHHBINH TOUCK 33AaHHOTO
3HaueHusl B Maccuse"

[TpakTrueckas padota no teme "llonck MMHMMAaIBLHOTO
(MakCHUMaJIbHOT0) 3JIEMEHTAa B YHCIOBOM Maccuse"

0.5

29

CopTtupoBka 0 JHOMEpHOT0 MaccuBa. [IpocTeie METO B
coptupoBkH. [IpakTrueckas padota o teme "l[Ipocteie
METO/1bI COPTHUPOBKH MaccuBa'

30

CopTtupoBka ciusiHueM. beICTpast COpTUPOBKA MaccHBa
(amroput™m QuickSort). [IpakTudeckas pabora o Teme
"beicTpas copTupoBka Maccusa'

0.5

31

JIBOMYHBII ITOMCK B OTCOPTUPOBAHHOM MAacCHUBE.
[IpakTuueckas padota mo Teme "J[BonyHbI mouck"

32

JIByMepHBIE MacCHBBI (MATPHIIHI)




33

AnropuT™MbI 00pabOTKH MaTPHII
Penrenue 3amau aHanmm3a JaHHBIX
CpelcTBa TEKCTOBOTO MPOIIECCOpa
KommbrotepHas BEpCcTKa TEKCTa

34

[IpakTrueckas padota mo Teme "BépcTka JOKyMEHTOB C
MaTeMaTH4ecKuMH Gopmyaamu"

WNHcTpyMeHThI pelieH3upoBaHus

[IpakTrueckas pabora o Teme "MHOTOCTpaHUYHBIC
JIOKYMEHTHI"

O6unaunble cepBuchl. KomnekTuBHas paboTa ¢ JOKyMEHTaMH.
[TpakTrueckas pabota no Teme "KonnexktuBHas padoTta ¢
JOKyMeHTamu"

0.5

35

Amnanu3 naHHbIX. bosbiue nanHbe

MamrHHOe 00y4yeHue

AHalu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOJIHIL
[TpakTuyeckas pabora no reMe "AHalu3 JaHHBIX C TOMOILBIO
AJIEKTPOHHBIX Ta0IHI"

0.5

36

[Toctpoenue rpadukoB pynkuunit. [Ipaktuueckas padora mo
teMe "HarnsanHoe npencraBiieHle pe3yIbTaToOB
CTATUCTUYECKON 00paObOTKH JaHHBIX B BUJE AHArpaMM
CpeICTBaMU PeIaKTopa AIEKTPOHHBIX TabIuIl"

0.5

37

Jlunuu tpenna. Ilpaktuueckas padota o reme "[logdop
JIMHUU TPEHIA, TPOTHO3UpOBaHue"

[Ton6op mapamerpa. [IpakTuueckas pabora 1mo Teme
"YucneHHOe peleHne ypaBHEeHHH ¢ TOMOIIbI0 To00pa
napamerpa”

0.5




OnTumu3anus Kak MOMCK HAWIY4IlIero peuieH s B 3aaHHbIX
ycnoBusx. [Ipakruueckas pabota o teme "Pemenue 3anau

38 | onTUMH3AIMHU C TOMOIIBIO AJIEKTPOHHBIX TabuI" 0.5
39 | 1. Ilouck noactpoku B cTpoke. [IpocToit anroputM.

2. Koneunslii aBToMar. Ilorck noacTpok ¢ moMoIpro
40 | koHeyHOTrO aBTOMaTa. PerymsipHbie BbIpaKeHUSI.

2. Koneunslii aBroMar. [lorck nmoacTpok ¢ moMoIpro
41 | koHeyHOTrO aBTOMaTa. PerymsipHbie BoIpaKeHUsI.
42 | 3. Anroput™m Knyra-Moppuca-IIparra.
43 | 3. Anroput™m Knyra-Moppuca-IIparra.
44 | 4. Anroputm boliepa-Mypa.
45 | 4. Anroputm™m boiiepa-Mypa.
46 | 5. Anroputm Pabuna-Kapna. O630p Bcex anroputMmos.
47 | 5. Anroputm Pabuna-Kapna. O630p Bcex anropuTMos.
48 | 1.Anroputm Jlemnens — 3uBa — Benua
49 | 1.Anroputm Jlemnens — 3uBa — Benua
50 | 1.Anroputm Jlemnens — 3uBa — Benua
51 | 1.Anropurm Jlemnens — 3uBa — Benua
52 | 1.Anroput™m Jlemnens — 3uBa — Benua




53 | 2.Kox Xaddmana
54 | 2.Kon Xadpdmana
55 | 2.Kon Xadpdmana
56 | 2.Kon Xadpdmana
57 | 2.Kon Xadpdmana
1.ITapcunr maTematuyeckux Gopmyi B AEPEBO.
58 | IuddepennmpoBanre apupMeTHIECKOTO IepeBa.
1.ITapcunr MmaTemMaTuyeckux GopmMys B AEPEBO.
59 | IuddepennmpoBanre apupMeTHIECKOTO IepeBa.
1.I[Tapcunr MaTemMaTuueckux GopmMys B AEPEBO.
60 | JuddepennmpoBanne apudMeTHuecKoro iepena.
2. KonTekcTHO-cBOOOJHBIE TpaMMaTHKU. OOl anroputm
pazbopa. MeToj peKypCHBHOTO CITycKa. AJITOPUTMEBI pa3zdbopa
61 | nna LL(1)-rpamMMaTHK.
2. KonTekcTtHO-cBOOOJHBIE TpaMMaTHKU. OOl anroputm
pazbopa. MeToa peKypCHBHOTO CITycKa. AJITOPUTMBI pazdbopa
62 | ansa LL(1)-rpaMMaTHK.
2. KonTekcTHO-cBOOOJHBIE TpaMMaTHKU. OOl anroputm
pazbopa. Metoa peKypCHBHOTO CITycKa. AJITOPUTMBI pazdbopa
63 | ansa LL(1)-rpamMMaTHK.
64 2. KontekcTtHO-cBOOOAHBIE TpaMMaTHKH. OOIIHil alropuT™

pazbopa. MeToa peKypCHBHOTO CITycKa. AJITOPUTMBI pazdbopa




s LL(1)-rpammaTuk.

65

3.L-R-niporteccrr. LR(0), SLR(1), LR(1), LALR(1)-
rpamMMatuku. O0IIKe 3aMedaHusi O pa3HbIX METO/1ax pazbopa.

66

3.L-R-niporteccrr. LR(0), SLR(1), LR(1), LALR(1)-
rpamMMatuku. O0IIre 3aMedaHusi 0 pa3HbIX METO/Aax paz0opa.

67

3.L-R-niporieccer. LR(0), SLR(1), LR(1), LALR(1)-
rpamMMatuku. O0IIKe 3aMe4aHusi O pa3HbIX METO/1ax pazbopa.

68

3.L-R-nipormieccer. LR(0), SLR(1), LR(1), LALR(1)-
rpamMMatuku. O0IIKe 3aMe4aHusi O pa3HbIX METO/Aax pazbopa.

3.L-R-npoueccst. LR(0), SLR(1), LR(1), LALR(1)-

69 | rpammaTuky. O01IME 3aMeYaHts O pa3HbIX MeTOoJax pazoopa.
70 | 1.1udp uezaps
71 | 2.B3nom mudpa neszaps
72 | 3.lIudp Buxunepa
73 | 4.B3nom mmmdpa Buxunepa
5.0630p BO3MOKHOCTEH cTaHIApPTHOW OMOIHOTEKH ISt
74 | mmdpoBaHUs
75 | 6.[mononuTenbHO] Jpyrue anroputmsl mudpoBaHUsSL
76 | 1.Apxurektypa p2p cereit

77

2.Ilpocras ceTh 71 pacupeneIeHHOIO XpaHEHUS 1aHHBIX.
DHT




Z.HpOCTaﬂ CCTh I paclIpCACICHHOrO XpaHCHHA JaHHBIX.

78 | DHT
2.Ilpoctas ceTb Ui pacupeaesIeHHOIO XPaHEHUs IaHHbIX.
79 | DHT
80 | 3.006meH nupamu
81 | 3.06meH nupamu
82 | 4.[monomauTensho | Kademlia
83 | 4.[monomauTensHo | Kademlia
84 | 1.PucoBanue kpuBbIX 0€3b€ pa3HbIX MOPSIKOB
85 | 1.PucoBanue KpuBBIX O€3b€ pa3HbIX MOPSIKOB
86 | 2.I'enepanyist KpUBOW MIPOXOSAIIEH Yepe3 3aJaHHbIE TOUKH
87 | 2.I'enepanyist KpUBOW MPOXOSAIIEH Yepe3 3aJlaHHbIE TOUKH
88 | 1.Maremarnueckue cBeeHus. MaTpuibl IOBOpOTa
89 | 2.CokphITHE HEBUIUMBIX I'PAHEH.
90 | 2.CokpbITHE HEBUIUMBIX I'PAHEH.
91 | 3.[HononuutensHo | IIpoenripoBanue TeKCTyp
92 | 3.[HononnurensHo |l IpoenipoBanue TeKCTyp
93 | 4.IlpuMUTHBHOE OCBEILIEHNE HA OCHOBE HOPMAJIEH.
94 | 5.[mononuutensHO|CrinaxkuBanue. Anti-aliasing. SSAA




95 | 6.3arpy3ka Mozenei u3 obj
96 | 6.3arpy3ka mojeneii u3 obj
97 | 6.3arpy3ka mojeneii u3 obj
7.[nononnutensHo |Mcnonb3oBanue OpenGL unu urpoBeix
98 | nBHKKOB
99 | 8.[nononnuTenbHO | pyrue anropurmsl 31 rpapuku
100 | 1.Mepapxudeckue u IIOCKUE aITOPUTMBI
101 | 2.YeTkue 1 HEYETKHUE aITOPUTMBbI
102 | 3.k-means
103 | 4.c-means
104 | 5.AnropuT™M MUHUMAJIBHOTO MOKPBIBAIOLIETO EPEBA
6.[TOTIOTHUTENHHO | AITOPUTM BBIJICIICHUSI CBSI3HBIX
105 | KOMIOHEHT
106 | 1. TpaH3uTUBHOE 3aMbIKaHUE.
107 | 2.Anroputm ®@rnoitna — Yopienna
3.3agada o MakcUMaJIbHOM TTO0TOKe. Anroputm dopmaa —
108 | dankepcoHa.
109 | 4.ITouck 0CTOBHOIO JIepeBa.

110

5.I'aMUIBTOHOB IYTb.




111

3.Ilepebop BapuaHTOB Ha OCHOBE MeTo1a MoHTe-Kapiio.

112

4 IW nnis urpsl B peaibHOM BpeMeHU. KoHeuHble aBTOMATHI.

113

5.1Y pns urpsl B pealibHOM BpeMeHH. lloTeHunaibHbie moJI.

114

1.IIpouenypHas reHepaiusi ypoBHEH.

115

2.00CyKIeHE apXUTEKTYPHI.

116

2.Peanu3anus npoexra.

117

2.Peanu3anus npoexra.

118

2.Peanu3anus npoexra.

119

2.Peanuzanus npoekra.

120 | 2.Peanu3anus npoexTa.
121 | 2.Peanu3anus npoeKTa.
122 | 2.Peanu3anus MpoeKTa.
123 | Pe3epBHOE BpeMmst
124 | Pe3epBHOE Bpems
125 | Pe3epBHOE Bpemst
126 | Pe3epBHOE Bpemsi
127 | Pe3epBHOE BpeMmsi
128 | PezepBHOE Bpemsi




129 | PezepBHOE Bpemsi 1
130 | Pe3epBHOE Bpems 1
131 | Pe3zepBHOE Bpems 1
132 | Pe3epBHOE Bpems 1
133 | Pe3epBHOE Bpemsi 1
134 | PezepBHOE Bpemsi 1
135 | PezepBHOE Bpemst 1
136 | PezepBHOE Bpemst 1
136
Pa3nes I1. OcHoBBI 023 TaHHBIX.
JIEKTPOHHBIE
uugposeie
o0pa3oBaTte/bHbIE
Nen/m | Tema ypoka Konu4yecTBo 1yacos pecypcol
KonTpoabublie | [IpakTuyeckune
Bcero padoThI padoThI

Brenenue B 6a3b1 nanabix 1 CYB/I,
pabora co cpenoit SQLite u cozmanue
1 | mepBoii 6a3bl

2 | CTpyKTypa TaONHIIBI ¥ TUTIBI TAHHBIX




Ocnosubic komanasl SQL: CREATE,
INSERT, SELECT

q)I/IJIBTpaLII/ISI JaHHBIX C IIOMOIIBIO
WHERE u nornueckux onepatopon

CopTtupoBka, OOHOBJICHUE U YJaJICHUE
3anucei

AHanuM3 npeaMeTHON 001acTH 1
BbIJIETICHUE CYIIIHOCTEH

CBsi3u MeX]ly TaOJIHIIaMU U BHEIIIHHE
KJIIOYU

OCHOBEI HOpMaJIM3aluu JaHHBIX

Oo0ecrieyeHue LETOCTHOCTH 0a3bl
JTAaHHBIX

10

TpaH3akuuu 1 HaEKHOCTD OIEpPaLIUi

11

ArperatHble QYHKIIMH U TPYyIIHPOBKA

12

Coenunenue tadaui; INNER u LEFT
JOIN

13

[Moxzamnpocsl B SQL

14

I/IHHGKCI—;I " IPpOU3BOJUTCIIBHOCTD
3arpocoB




15

[TpoekTupoBanue 6a3bl «Y4eOHBIN
TIPOIIECC)

16

3anpocel U OTYETHI IO yueOHOI 6a3e

17

IIpoexT: mpoekTupoBanue 6as3bl
«HTepHeT-Marazuny

18

HpOCKTZ AHAJIMTUYCCKUC 3alIPOCHI 110
MarasmuHy

19

CaMocTOsATEeNbHBIN IPOEKT:
«Menunareka»

20

3amuTa MUHU-TTPOEKTOB

21

HepCOHaJ'ILHHe JAaHHBIC 1
3aKOHOAAaTCIILCTBO

22

OTHUYECKHUE aCIICKThI pa60TBI C JaHHBIMH

23

OcHOBBI 0e30ImacHOCTH 0a3 JaHHBIX

24

0630p coBpemenHbix CYB/]

25

[Toakmrouenue 6a3bl JaHHBIX U3 Python

(sqlite3)

26

Ontumusanusa SQL-3anpocos

27

[Mpencrasnenus (VIEW) B SQL




Hrorosoe IMPOCKTUPOBAHUC! BBI60p TCMBbI

28 | uT3
Peanuzanust cTpykTypbl HTOrOBOTO

29 | IpOEKTa

30 | KonTponphas pabota
p bubanoreka [JOK

31 | FC3CPBHOC BpEMs https://m.edsoo.ru/f005de8b
p Bubnmorexa [JOK

3y | T C3CPBHOC BpEMs https://m.edsoo.ru/f005de8b
P Bubmmoreka [JOK

33 | £ €3€PBHOC BpEMA https://m.edsoo.ru/f005de8b
P bubanoreka [JOK

34 | LE3CPBHOC BpEM https://m.edsoo.ru/f005de8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/f005de8b
https://m.edsoo.ru/f005de8b
https://m.edsoo.ru/f005de8b
https://m.edsoo.ru/f005de8b

11 KJIACC

Pa3gen I OcHoBHOIA.

KoanvecrtBo
JyacoB
KonTpoabnsie |IIpakTHyeckne
Ne Tema ypoka Bcero padoThI padoThI Jara uzyyenust
KonnyectBo nnpopmanmu
ANTOpUTMBI CKaTHS TaHHBIX
Anroput™m Xaddmana
IIpakTryeckas padora no Teme "CixkaTHe JaHHBIX C TOMOIIBIO
anroputMma Xapgpmana"
1 |Anroputm LZW 1 0.5
ANTOpUTMBI CXaTHs AaHHBIX ¢ moTepsiMu. [IpakTiudeckas paboTa 1o
2|teme "CxxaTtue AaHHBIX ¢ notepsimMu (anroputmsl JPEG, MP3)" 1 0.5
CxopocTh Tiepe1aun JaHHBIX
3 |ITomexoyCcTOMYNBBIE KOJbI 1
4 |ITpaktuueckas pabota o teme "IlomexoycroiunBbie KOIbI" 1 1
Cucrempl. KOMIIOHEHTHI cucTeMBI U UX B3auMojeincTBrue. CUCTEMHBIN
addext. YrpasneHue kak mHPOpMaIMOHHBIHN Tiporiecc. OOpaTHas
CBSI3b
5|Mopenu u MOAETMpPOBaHUE 1




I'padmr
Pemenue 3ana4 ¢ momonisio rpadoB
JepeBbs

OCHOBBI TEOPUU UTD

[IpakTrueckas padota mo TeMe "I10MCK BEIMTPHIIITHONW CTPATETHH B
urpe ¢ noHou nadopmarmen”

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

10

[IpakTuueckas pabora no teme "CpeacTBa UCKYCCTBEHHOTO
uHareexkra"

11

dopmManuzanus NOHATHS alropuTMa. MamuHa TeroprHra Kak
YHUBepcaiabHas Mozelb BeruucieHuil. Tesuc Uépua—TpropuHra

12

[IpakTuueckas pabota o teme "CocTaBieHHe MPOCTOM MPOTrPAMMBI
JUTst MaluHbl Teropunra'

13

Mamwuna IlocTta

Hopmanshbie anropugmel MapkoBa

14

ANTOpATMHYECKN HEPa3pEIINMBbIE 3a1a4u. 3a7a4a OCTaHOBA.
HeB03M0XHOCTh aBTOMAaTHYECKOW OTJIAJIKH MPOrPaMM

15

CH0XHOCTh BEIYUCIICHUI

16

[Touck MPOCTHIX YHCEN B 33JAHHOM JTHAITa30HE C TOMOIIBIO AJITOPHTMA
«pemeto Dparochenar




[IpakTrueckas padota o Teme "IlorCK MPOCTHIX YKCE B 3aIaHHOM
nuamnasone"

17

MHoropaspsiIHble Leble Yiciia, 3a1a4i JITUHHON apupMeTuKN

18

[IpakTrueckas padoTa nmo Teme "Peanu3anusi BEIYMCICHUH C
MHOTOpa3psAIHbIMA YUCIaMH"

19

CrnoBapu (acconraTUBHBIE MACCUBBI, OTOOPAXKEHHS ). XII-TaOIHIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS IS 3alaHHOTO TEKCTa

20

[IpakTrueckas padota o Teme "llocTtpoeHue andpaBUTHO-4YaCTOTHOTO
cioBaps Juis 3aIaHHOTO TekcTa"

21

ABanus TexcTa Ha €CTECTBEHHOM fA3LIKE. BrigeneHue
MOCJIeI0BAaTEILHOCTEH 10 M1abJIoHy. PerymsipHbie BRIpaKeHHS.
YacTOTHBIN aHAJIN3

22

[IpakTuueckas pabota mo Teme "AHaln3 TEKCTa HA €CTECTBEHHOM
SI3BIKE"

23

Creku. AHanM3 NPaBUILHOCTU CKOOOYHOTO BBIPAXKECHHUS

24

Berunciienue apudMeTH4ecKoro BeIpaXKeHHUS, 3aITHCAHHOTO B
noctukcHo hopme

25

[IpakTuueckas pabota no Teme "Boruncienue apupmMeTH4eckoro
BBIp@XEHUS, 3alIICAHHOTO B TOCT(UKCHOM dopme"

26

Ouepenu. Mcnonp3oBaHue ouepeu A1l BpEMEHHOTIO XpaHEHUS! TaHHbIX




27

[IpakTrueckas padota o Teme "Mcnonp3oBanue ouepean"

28

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunble (OuHapHbie) nepeBbs. [locTpoeHue aepeBa i 3aJaHHOTO
apu(pMEeTHUUECKOTO BBIPAKCHHUS

29

[TpakTrueckas padota mo Teme "Vcnonb3oBaHue AEpeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX BhIpAKEHUN"

30

PexypcuBHbie anroputmsl 00Xo/a aepeBa. Vcrnonbp3oBanue cTeka u
ouepeu s 00Xo/a aepena

31

PexypcuBHbIe anroputMel 00xo1a aepesa. Mcrnoiab3oBanue creka u
ouepeau s 00xoaa IepeBa

32

AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMAaIbHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada
O6xox rpada B rimyouny. O6xon rpada B MHUPUHY

33

KonunuecTBo pa3nuyHbIX MyTel MeXay BEpIIHHAMEI OPHEHTUPOBAHHOTO
AIMKIINYECKoro rpada

34

Asroput™ JIeHKCTpHI.

35

[IpakTryeckas padora o Teme "Bbruncienue JUIMHBI KpaTyaiiiero
MyTH MEeXIy BepirHamu rpada (amroputm [eikcTpsr)”

36

Anroput™m @noiiga—Y opuamia

37

3anaun, pemaeMble ¢ TOMOUIbI0 AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS:




BBIUHCIICHHE PEKYPCUBHBIX (DYHKINN

38

[IpakTryeckas pabora o Teme "Brluncienne peKypCcuBHBIX (PyHKITHI
C MOMOILBIO TMHAMUYECKOI0 IPOrpaMMHUpPOBaHUA"

39

33,[[8‘11/1, pemiaeMbI€ C IOMOIIBIO JTHHAMHWYCCKOT'O IIpOIrpaMMHUPOBAHUA:
MOJCYET KOJIUUECTBA BapUAHTOB

40

[IpakTuueckas padora no teme "Iloncy€r KoaUUeCTBa BAPUAHTOB C
MIOMOUIBI0 JUHAMUYECKOTO MPOrpaMMHUpOBaHuUs"

41

33,[[8.‘11/1, pemacMbIC € ITIOMOIIbIO TMHAMHWYCCKOI'O IIPOrpaMMHUPOBAHUA:
3aJa4y OIITUMU3allUH

42

[TonsiTue o mapagurmax nporpammupoBaHusi. O030p SI3BIKOB
MIPOrpaMMHUPOBAHHUS

[TonsiTrie 06 0OBEKTHO-OPUEHTUPOBAHHOM IIPOrPaMMUPOBAHUU
OOmbexTh! U Ki1acchl. CBONWCTBA U METOABI OOBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

IIpakTryeckas padota no Teme "Vcnonap30BaHNEe TOTOBBIX KJIACCOB B
nporpamme”

0.5

43

Pa3zpaboTka nmporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
moaxoja

[IpakTuueckas pabora "Pa3paboTka nmpocToil mporpaMmsl C
HCIIO0b30BAaHUEM KJIacCcOB"

WNukancynsmwmst. [Ipaktudeckas pabota mo Teme "Pa3paboTka kiacca,
HCIIOB3YIOLIEr0 UHKATCY AN

Hacnenosanue. Ilomumopduzm

[TpakTrueckas padota mo Teme "PazpaboTka uepapxuu Kiaccon"

0.5




44

Cpensi ObIcTpOit pa3zpaboTku nmporpamm. [IpoekTupoBanue uaTEpdeiica
M0JIb30BaTENS

45

[TpoexTrpoBanue nHTEpPEiica Moabp30BaTENs

46

Hcnonp30BaHne TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JUISI TOCTPOCHHMSI
uHTepdetica

47

[IpakTrueckas padota no Teme "Pa3paboTka mporpammsl ¢
rpadudeckum uHTepdericom”

48

I/ISY‘IGHI/IC BTOPOT'O A3bIKaA ITPOIrpaMMUPOBAHUA

49

N3yueHne BTOPOro si3b1Kka MpOrpaMMUpPOBaHUS

50

Oranbl KOMIIBIOTEPHO-MAaTEMaTUYECKOTO MOJEIUPOBAHUS
JlMckpeTHu3anus npyu MaTeMaTHYeCKOM MOJEIMPOBAHUH HENPEPHIBHBIX
npoueccoB. MoenupoBaHue IBUKEHUS

[IpakTryeckas pabora o Teme "MojienupoBaHue IBUKeHU"
MonenupoBanue 6uonorndeckux cucrem. Ilpaktudeckas padora no
Teme "MoaenupoBaHue OMOIOTUUECKUX cucTeM"

MatemaTtuueckre MoJIeiH B 9KOHOMUKE. BeruncnurenbHbie
AKCIIEPUMEHTHI C MOACTISMU

BepositHocTHbIie Monienu. [IpakTuueckast paboTa no teme

n

"MMuTanimoHHOE MOAEIMPOBAaHUE C TOMOIIBIO MeToa MonTe-Kapiio

0.5

51

KommbroTepHOE MOJIETUPOBAHUE CHCTEM YIIPABICHHUS

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

Tabnuunble (pensiuoHHbIe) Oa3bl TaHHBIX

[Touck, copTupoBKa ¥ GUIBTPALHS JaHHBIX. 3aIPOCHI HA BEIOOPKY




JaHHBIX. 3anpocm C mapamMeTpamMu. Brrancnsemsle 1mojis B 3arpocax

52

[TpakTuueckas pabora mo Teme "Pabora ¢ roroBoit 6a30ii JaHHBIX"
MHuorotabiaudHble 0a3bl TaHHBIX. THITBI CBS3eH MEXy TaOJIUIIaMHU.
Buemnuii kimrod. L{emocTHOCTS 0a3bl JaHHBIX

[IpakTrueckas padota nmo Teme "Pa3paboTka MHOTOTAO0IMYHON Oa3bl
TAaHHBIX"

3anpochkl K MHOTOTa0IMYHBIM 0a3aM JTaHHBIX

[IpakTuueckas pabota o Teme "3anpockl K MHOTOTa0IMYHOI 0aze
MaHHBIX"

S3bIk ynipaBienus qaHasiMu SQL

0.5

53

[IpakTrueckas paboTa mo Teme "YpaBiIeHHE TaHHBIMU C TIOMOIIBIO
si3bika SQL"

54

Hepensimonnsie 60a3bl JaHHBIX. DKCIIEPTHBIC CUCTEMBI

55

NHTepHeT-npriioxenus

[ToHsiTHE O CEpBEPHOM M KIIMEHTCKOM YacTsX caita. TexHonorus
«KJIMEHT — CEpBEP», €€ JOCTOMHCTBA U HEJJOCTATKU

OcHoBrl s361ka HTML

IIpakTruyeckas padora no Teme "CozaHue TeKCTOBOM BeO-CTpaHUIIbI"
OcHoBrl s361ka HTML

OcHoBs! s361ka HTML

0.5

56

[IpakTrueckas padota mo Teme "Co3nanne BeO-CTpaHUIIBI,
BKITIOUAIOIIEH MyJIbTUMEIUHHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIE
JTaHHBIC, BUIEO0)"

57

OcHoBbI KackaaHBIX TabmuIl ctrieit (CSS)




58

[TpakTrueckas padota o Teme "OdopMiIeHHE CTPAHUIIBI C TTOMOIIBIO
KaCKaIHBIX Ta0muI cTiiiei"

59

Cuenapun Ha si3p1ke JavaScript

60

Cuenapuu Ha s3bike JavaScript

61

®opmebl Ha BeO-CTpaHHIIE

62

[IpakTuueckas padbora no teme "O6paboTka JaHHBIX popM"

63

Pa3zmernienue BeO-caiiToB. Yciyra XocTuHra. 3arpyska (aiaoB Ha callT

64

Kanpuposanue. Mcnpasnenue nepcrnekTussl. [ 'ncrorpamma.
Koppekuust ypoBHel, koppekius 11seta. O0eciBeunBaHue IBETHBIX
n300pakeHU I

BBoa n306pakeHuil ¢ UCTIOJIb30BaHUEM PA3TUYHBIX [HU(PPOBHIX
ycrpoicTs. [Ipaktuueckas padora o Teme "O6paboTka UPPOBBIX
¢dororpaduii”

Perymis. Pabota ¢ obnactsimu. @unbTpsl. [Ipaktudeckas pabota 1o
teMe "Perymb nudpossix Gororpaduit”

0.5

65

MHorocnoitasie n3o0paxenus. TexcToBble ciion. Macka ciosi. Kananesl.

CoxpaHeHue BBIJICTICHHOW 001acTu
[IpakTudeckas pabota o Teme "MHorocnoitabie n300pakeHus"

66

[TonroToBka miTOCTpaIuii 1y Bed-caittoB. [IpakTrueckas paboTa mo
TeMe "AHUMUpPOBaHHbIE N300pakeHus"

0.5

67

Bekropnas rpaduka. Bekropuzamus pacTpoBbIX H300pakKeHHI
IIpuHOUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOJEIEH




Cerounble Moaenu. Marepuasl

MonennpoBanue HCTOYHUKOB OCBelleHusA. Kamepsl

AnnutuBHbIe TEXHOJIOTHHU (3D-nipuHTEpHI)

IlonsiTHE O BUPTYaJIbHOM PEAIBLHOCTH U JOIOJIHEHHON PEAIbHOCTH

68

1.Shared objects, synchronization, flags, mutual-exclusion, producer—

consumer problem, readers-writers problem, fairness, starvation,
deadlock

69

2.MHOronoTOYHOCTh HE BCETJIa YCKOPSIET MPOU3BOIUTEIHLHOCTD.
3.mpob6iema obenaronmux GuIocopon

70

1.caoBo volatile
2.IIpocroit Lock mis 2X moTokoB
3 Filter Lock

71

4.Lamport’s Bakery Algorith
5.[monomuuTensHO |Bounded Timestamps\

72

1.CO3I[3.HI/Ie MHOTOIIOTOYHBIX KOHHGKHHﬁ, ATOMApPHBIX IICPEMCHHLIX U
T.AO.

73

1.Co31aHne MHOTOITOTOYHBIX KOJUIEKIIMN, aTOMapHBIX EPEMEHHBIX U
T.J.

74

l.COBI[aHI/Ie MHOTOIIOTOYHBIX KOHHCKHHﬁ, ATOMApPHBIX IICPEMCHHLIX U
T.O.

75

1.Co3nanne MHOTONOTOYHBIX KOJUIEKIIMI, aTOMApPHBIX IEPEMEHHBIX 1
T.II.




76

1.Peanu3anus 4acTy aJirOpUTMOB

77

1.Peanu3zanus yactu anropuTMoB

78

1.Peanuzanus 4acTu aJirOpUTMOB

79

1.Peanuzanus 4acTu airOpuTMOB

80

1.Peanu3zanus yactu anropuTMoB

81

I.PeaJ'II/IBaI_II/IH 4aCTHu aJIrOpUTMOB

82

1.wait() notify()

&3

1.wait() notify()

84

2.xnroueBoe crnoBo synchronized

85

2.xnroueBoe cioBo synchronized

86

1.Ucnons3zoBanue Locks

87

1.Ucnons3zoBanue Locks

88

1.Mcrionp30BaHrE€ MHOTOITOTOYHBIX KOJUIEKIIUHN JIJI ACHHXPOHHOTO
JIOCTYyTa K TAHHBIM

&9

2.Mcnonn3oBanue 6JIOKI/Ipy10H_II/IX KOJUICKLMHN JIJIsT CUHXPOHU3alINN
ITIOTOKOB.

90

1.3auem HyKeH MmyJI MOTOKOB




91

2.ITybl MOTOKOB ¢ (PUKCUPOBAHHBIM U HEPUKCHPOBAHHBIM
KoJmdyecTBOM MoTokoB. Fork Join thread pool

92

2.ITynel TOTOKOB ¢ (PMKCUPOBAHHBIM U HE(PUKCUPOBAHHBIM
koimaectBoM moTokoB. Fork Join thread pool

93

2.ITybl TOTOKOB ¢ (PUKCUPOBAHHBIM U HEPUKCHPOBAHHBIM
koinuectBoM nmotokoB. Fork Join thread pool

94

1.Mcnonb30oBaHKre aTOMapHBIX IEPEMEHHBIX

95

1.Mcnonp3oBanue ATOMApPHLBIX IIEPCMCHHbBIX

96

1.IIporpamma u3 n, TOTOKOB, KaK/IbIii BEIBOAUT CBOH id,
CUHXPOHU3UPOBATh UX YTOOBI OHU BBIBOJIMJIM CBOM 1d moouepenu

97

2.EcTb n MOTOKOB M 11€J10€ YMCII0 K, OHU TOJIKHBI BECTH Yuciia oT 1 10
n*k B mpaBUIBHOM MOpsIKe 0€3 MOBTOPEHUH, KaX/Iblii MOTOK JI0JIKEH
BbIBecTH k uncen

98

2.EcTbh n MOTOKOB U 11€JI0€ YUCIIO K, OHU JJOJIKHBI BECTH Yucia OT 1 10
n*k B mpaBUIIbHOM NOpsiiKe 0€3 MOBTOPEHU, KaXKbli MOTOK JOJKEH
BbIBeCTH k uncen

99

3.Hp0BCpHTL yycia ot 1 A0 N Ha IPOCTOTY B PA3HBIX IMMOTOKAX,
BBIBOJUTH PE3YJILTAT I10 OUCPCAN B IMPOLECCC NPOBCPKU

100

3.IIpoBepsaTh uncia oT 1 10 n Ha IPOCTOTY B pa3HBIX MOTOKAX,
BBIBOJIUTH PE3YJIbTAT 110 OYEpPEH B Mpoliecce IPOBEPKU




101

4.T'enepanus peuera spaToceHa B n MOTOKOB

102

5.IIpobnema obenaronux hunocopon

103

6.Jlpyrue 3amauu

104

1.BbIcOKOHarpy’XeHHbIN cepBep, MOAAEPKUBAOIUNA MHOKECTBO
KOHKYPEHTHBIX 3aIIPOCOB, HE JAOIMYCKAIOIINI NHBATUAAIIIN
uHpOpMaIU

105

1.BbICOKOHArpYyKEHHBIN CepBEp, MOAICPKUBAOIINN MHOKECTBO
KOHKYPEHTHBIX 3aIlIPOCOB, HE JIOIYCKAOIIHMI WHBAIUIANN
nHpopmanuu

106

1.BpICOKOHArpy XeHHBII CEPBEP, MOAAECPKUBAIOIINN MHOKECTBO
KOHKYPEHTHBIX 3aIIPOCOB, HE JOIYCKAOUINI NHBATUAALIUN
nHpopmanuu

107

1.BricoKkOHarpykeHHbIN CEpBEp, MOAAECP>KUBAIOIINI MHOXKECTBO
KOHKYPEHTHBIX 3alIpOCOB, HE JOIYCKAOIINN WHBAIUIALUU
nuHpopmanuu

108

1.BpICOKOHArpy XeHHBII CEPBEP, MOAAECPKUBAOIINI MHOKECTBO
KOHKYPEHTHBIX 3alIPOCOB, HE JOMYCKAOIINI NHBATUAALIUN
uHpopMaIuu

109

1.BricokoHArpyKeHHBIN CepBEp, MOAACPKUBAIOIIHA MHOKECTBO
KOHKYPCHTHEIX 3a1ipoCOB, HC }IOHYCKaIOHII/Iﬁ HUHBaJIN AU
nHpopmarun




110

1.BbIcOKOHarpy’XeHHbIN cepBep, MOAACP>KUBAIOIUNA MHOKECTBO
KOHKYPEHTHBIX 3allPOCOB, HE JOMYCKAIOIINN NHBAIHIAIIUN
uHpOpMaU

111

1.BricokoHarpyxeHHblli cEpBEp, MOAAEPKUBAIOIINI MHOXKECTBO
KOHKYPEHTHBIX 3alIpOCOB, HE JOIYCKAOIINN HHBAIUIALUU
nHpopmauu

112

1.Cetu coptupoBku. butonutHas copruposka. CoptupoBka batuepa

113

1.Cetu coptupoBku. butonutHas copruposka. CoptupoBka batuepa

114

1.Cetu coptupoBku. buronutHas coptuposka. CoptupoBka batuepa

115

1.Cetu coptupoBku. butonutHas copruposka. CoptupoBka batuepa

116

1.Cetu coptupoBku. butonutHas copruposka. CoptupoBka batuepa

117

1.Cetu coptupoBku. butonutHas copruposka. CoptupoBka batuepa

118

1.YMHOxeHue maTpull. OnTuMH3aus.

119

2.PucoBanue MHOXKECTBA MaJ'IL,Z[e6pOTa

120

2.PucoBanne MHOKECTBaA MajlbaeOpoTa

121

2.PucoBanne MHOKECTBA MajlbaeOpoTa

122

2.PucoBanue MHOXKECTBA MaJ'IL,Z[€6pOTa

123

2.PucoBanne MHOKECTBA MajlbaeOpoTa




124 |3.Cumynanus KUJIKOCTEH C TOMOIIBIO MaPTUKIIOB. 1
125|3.Cumynsnus >KkUIKOCTEW ¢ IOMOIIbIO apTUKIIOB. 1
126 |3.Cumynsanus KUJIKOCTEH C TOMOIIBIO MaPTUKIIOB. 1
127|3.CuMmynsanus KUJKOCTEH C MOMOIIBIO MapTUKIIOB. 1
128 |Pe3epBHOE Bpems 1
129|Pe3epBHOE BpeMst 1
130{Pe3epBHOE Bpems 1
131|Pe3epBHoOE Bpemst 1
132 |Pe3epBHOE Bpems 1
133 |Pe3epBHOE Bpems 1
134 |Pe3epBHOE Bpems 1
135 |Pe3epBHOE Bpems 1
136|Pe3epBHOE Bpems 1

136

Pa3neu II. OcHOBBI HCKYCCTBEHHOI'0 HHTELJICKTA.

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Jara

DJIeKTPOHHbIE




U3y4YeHHs

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Bcero

KonTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

VYcraHoBKa ¥ MpoBepKa padOThI
TensorFlow

OCHOBBI TEH30POB: CO3/IaHHE, THUIIHI,
dbopMBbI U onepanuu

Pa6ota c ycrpoiictBamu: CPU, GPU u
TPU

HmnopT 1 mpeaBaputeabHas o0paboTka
aHHBIX ¢ Tomolbio tf.data

[IpeoOpazoBaHue JaHHBIX:
HOpMaJlh3anusi, KOOJUPOBAHUE,
ayrMeHTaIus

Paznenenue nanHeix: oOyueHue,
MPOBEPKA, TECTUPOBAHUE C TIOMOIIIBIO
tf.data

Busyanuzanus JaHHBIX © TSH30POB B
TensorFlow

Hcnonp3oBanne HAOOPOB JAHHBIX




TensorFlow (tfds)

Hacrpoiika naimiaitHOB JaHHBIX:
OaTuMHT, aQIMHT, KIIIHPOBAHUE

10

MOHUTOPUHT U OTJIaJIKA JAHHBIX MEepe;]
rnogavyeil B MOJEIb

11

BBenenue B HEMPOHHBIE CETH: YTO 3TO U
3a4EM HYKHBI

12

Heiipon xak 6a30BbIii 3JIEMEHT: BXO/IbI,
Beca, akTUBAaIUsI

13

OyHKIMY aKTHBAIMK: sigmoid, tanh,
ReLU u ux ocobennoctu

14

ApPXUTEKTypa CEeTH: CIIOH, CBS3H, PAMOE
pacnpocTpaHeHHe

15

[TonsiTre moTepk: 4uTo Takoe loss u 3auem
€0 MUHUMH3UPOBATH

16

I'panueHTHBIN CIyCK: KaK CE€Th YUUTCS HA
omuoKax

17

OO0paTtHoe pacrpocTpaHeHUE OMIHOKH
(backpropagation)

18

OOyueHue vs nepeoOydeHUe: KaK HANTH
OanaHc




19

Banupauus u TeECTUpOBAHUE: 3a4EM
HYKHBI OTJEIbHBIC BBIOOPKH

20

Onoxu, 0aTyy U MIark: KaK OpraHu30BaH
nporiecc 00ydeHus

21

Perynspuzanus: Dropout, L1/L2 —
3aIUTa OT epeodydeHus

22

Onrummzatopsr: SGD, Adam, RMSprop
— Kak BbIOpaTh

23

HHHHI/I&J’IH?;&HHSI BCCOB: IIOYEMY BaXXKHA U
KakKue€ ME€TOoAbl €CTh

24

HOpMaJ'II/IBaI_[I/IH BXOI0B 1 OaTu-
HOpMaJIn3anus

25

Mertpuku KadecTBa: accuracy, precision,
recall, F1

26

[TonOop runepnapamerpos: learning rate,
batch size, epochs

27

Pannsg octaHoBKa 1 KOHTPOJIb
nepeooyyeHust

28

ApPXUTEKTYpHbIE IATTEPHBI:
MIOJIHOCBSI3HBIE, OCTATOYHBIE,
napaelbHble




29

[IpoGnemsl 00yueHus:
MCUE3aI0NIHE/B3PhIBAIOIINECS TPATHECHTHI

30

[lepenoc o0yuyeHus: UCTIOIB30BAHUE
npenoOy4YeHHbBIX MoIeei

31

WuTepnperanust 1 00bICHUMOCTD: KaK
MOHSITh, YTO «yMaeT» CETh

32

BBenenue B 3anaun kiaccupukauuu u
perpeccuu: 1eiu, pa3indusi, IpUMepHI

33

HOI[FOTOBKB, JaHHBIX IJIA
KJIaCCU(UKAIIUU: KOJTUPOBAHUE METOK,
OaylaHCHpPOBKaA KJIACCOB

34

[TonroTroBKa JaHHBIX JUJIsI PETPECCHH:
MaciTabupoBanue, 00paboTKa BEHIOPOCOB
U TIPOITyCKOB

35

Bb160p apXUTEKTYpBI: CKOJIBKO CIIOEB,
HEMPOHOB M KaK afanTupoBaTh MOJ
3ajauy

36

OYHKINH TOTEPh U ONITUMU3ATOPHI:
no00p Mo KiaccuuKaImio u
perpeccuio

37

MeTpuku KadyecTBa: accuracy, precision,
recall, F1, AUC — nns xnaccudukanuy;
MAE, RMSE, R?* — nans perpeccun




38

Bopsba ¢ nepeobyuenunem: Dropout,
L1/L2, paHHss OCTaHOBKA,
BAJIUIAI[IOHHBI MOHUTOPHHT

39

PaboTa ¢ HecOamaHCHPOBaAaHHBIMHU

JAHHBIMH: Beca KJIacCoB, oversampling,
SMOTE

40

Kpocc-Banunanus u ctpatudukanus:
HaAEKHAS OLIEHKA MOJENU

41

Busyanuzanus pesynstaToB: confusion
matrix, ROC-kpuBasi, pacnpenenecHue
OIIMOOK perpeccuu

42

ToHkast HacTpolKa runepnapaMeTpoB:
pyuHoii mondop, GridSearch, Keras Tuner

43

Hcnons3zosanue Callbacks:
ModelCheckpoint, EarlyStopping,
ReduceLROnPlateau

44

Nurepnperanusa monenu: SHAP, LIME,
feature importance, aHanu3 omMOOK

45

OKCHOPT U TECTUPOBAHUE MOJAEIIN:
COXpaHEeHHe, 3arpy3Ka, HHPEpeHC Ha
HOBBIX JJAHHBIX

46

IIpakTryecKkuil IPOEKT: CKBO3HOE
pelIeHne pealbHOM 3a1a4u




KJIacCU(UKAIUKN U PETPECCUU

47

BBenenue B CBEPTOUHBIE HEUPOHHBIE
CEeTH: 3a4eM U KOTI'Jla UX UCIOJIb30BATh

48

OcHOBBI CBEPTKU: QWIBTPHL, SApA, AT U
padding

49

[Tymunr-cmon: MaxPooling,
AveragePooling 1 ux poib B
YMEHBIICHUN Pa3MEPHOCTH

50

Apxutektypa CNN: 1ocienoBaTreabHOCTh
cnoés — Conv, Pool, Activation, Flatten,
Dense

[ToaroroBka n300paXkeHMI:
HOpMaju3anus, ayrMEeHTalusl, U3MEHEHHE

51 | pazmepa
Pabota ¢ HBETHBIMM U TpaJlallMOHHBIMU

52 | n3obpaxenusmu: RGB vs Grayscale
Transfer Learning ¢ CNN:
UCIIOJIb30BaHUE MPe100yUeHHBIX MOIeNei

53 | (VGG, ResNet, MobileNet)
Busyanuzanus Npru3HAKOB: UYTO «BHIISAT

54 | CBEPTOYHBIC CIIOM HA PAa3HBIX YPOBHAX

s Tonkas Hactpoitka CNN: mox6op

TUIepIIapaMeTpoOB, PEryJIsipu3alus,




Dropout B ¢cBEpTOUHBIX CETSIX

56

[TpakTuyeckuii NPOEKT: Kiaccuukanus
n3o0pakeHui ¢ HyJs u ¢ Transfer
Learning

57

NtoroBerii mpoekT

58

Hrtorossiii mpoexT

59

Hroroslii mpoekT

60 | ITOroBsIi IpOEKT

61 | ITOroBsIi MpoOEKT

62 | ITorosslil IpoeKT

63 | ITOroBsIi MpOEKT

64 | Utoromas KOHTPOJIbHAaA pa60Ta
butnuoreka IIOK

65 | PesepBHOE Bpems https:/m.eds00.ru/6ffbf8d2
Bbubmmoreka IJOK

66 | Pe3zepBHOE Bpemst https://m.edsoo.ru/f7c92f1
Bbutnuoreka IJOK

67 | Pe3epBHOE Bpemst https://m.edsoo.ru/f005de8b
Bbutnmoreka IIOK

68 | Pe3epBHOE Bpems https://m.eds00.ru/f005de8b



https://m.edsoo.ru/6ffbf8d2
https://m.edsoo.ru/f7c9f2f1
https://m.edsoo.ru/f005de8b
https://m.edsoo.ru/f005de8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IHPOBEPSAEMBIE HA EI'D 10 UHO®OPMATUKE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
TpedOBaHMSI
1. 3uamo (nonumams)
[lonuMaHue OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA M (DYHKIIMOHHUPOBAHMS COBPEMEHHBIX CTallMOHAPHBIX U
L1 MOOUJIBHBIX KOMIBIOTEPOB; TEHACHIIMIA Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUI; BIIaJIeHHE HaBBIKAMU PabOTHI ¢
' OTIEPAIMOHHBIMHU CHCTEMaMHU U OCHOBHBIMU BHJIaMHU TIPOrPaMMHOTO O0OeCTIeueHUs sl pelieHus] yueOHbIX 3a/1a4 10
BBIOPAHHOM CIIeIUATTU3 AT
1.2 Hanuuue npencraBnenuit o 6a30BbIX MPUHIUIIAX OpTraHU3AIUU U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETeH
1.3 [ToHrMaHre OCHOBHBIX MPUHIIMIIOB TUCKPETU3AIMH PA3JIMUHBIX BUI0B HHPOPMAIIUU
[Tonnmanue 6a30BbIX aTOPUTMOB 00OPAOOTKH YMCIOBOM M TEKCTOBOM HH(OPMAIIHH (3aMUCh YUCEN B TTO3UITUOHHOMN
1.4 CHUCTEME CYHCIICHHSI, JEIMMOCTh IIeJIbIX YHCEN, HaXOXKJIEHHE BCEX TMPOCTHIX YHCEJI B 3aJIaHHOM JHAaNa3oHE;
' 00paboTKa MHOTOPA3PSAAHBIX IEIBIX YHCEN, aHalli3 CHMBOJIBHBIX CTPOK M JIPYTUX), aJTOPUTMOB TIOWCKa M
COPTUPOBKH
1.5 3HaHue QyHKIMOHATBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEbI pa3padOTKH
1.6 Brianenrne oCHOBHBIMU CBEICHUSAMHU O 0a3ax JaHHBIX, X CTPYKTYpe, CPEACTBAX CO3TaHMs U PabOThI C HUIMH




1.7

[Tonnmanve BO3MOXHOCTEH M OTPaHUYCHHH TEXHOJOTHI MCKYCCTBEHHOTO HHTEIUIEKTa B Pa3lIMYHBIX OOJIACTSX;

HaJIMYMe TPEACTABICHUH 00 MCIOJIb30BAHUU MH(OPMAIIMOHHBIX TEXHOJOTHI B Pa3IMYHBIX MPO(EeCcCHOHATBHBIX

chepax

1.8

Bnagenne TCOPCTUUCCKHUM aIlIapaToM, IMO3BOJAIOIMIUM OCYIICCTBIIATE NPCACTABJICHUC 3aJaHHOI'O HATYpPAaJIbHOI'O
quciia B PAa3IMYHBIX CHCTCMaX CYHHCJIICHHWA, BBIIIOJHATDH Hpeo6pa3OBaH1/m JOTHUYCCKHUX BI)Ipa)KCHPIfl, HCIIOJIB3YyA
3aKOHBI anre6pLI JIOTUKH,; OIPCACIIATb KpaT‘IaﬁHlHﬁ IIyTb BO B3BCIICHHOM rpa(l)e 1 KOJIMYECTBO HYTCﬁ MCKAY

BCpIIMHAMHU OPUCHTHUPOBAHHOI'O alTUKIIMYCCKOI'O rpa(ba

Ymemo

2.1

YMeHue Hcnoiab30BaTh KOMIIBIOTCPHO-MATCMATUYCCKHUEC MOJICIU [JIA aHalIu3a 00BEKTOB U IMpOICCCOB:
q)OpMYJ'II/II)OBaTB CJIb MOACIUPOBAHMS, BBIIIOJHATH aHAJIUW3 PE3YJIbTAaTOB, IMOJYUYCHHBIX B XOJ€ MOJACIHMPOBAHUA,
OLCHUBATb AACKBATHOCTH MOJACIIM MOACIUPYEMOMY O6’B€KTy WM IIpoHecCy; MpCACTaBIATL PE3YyJbTaThbl

MOZACIIMPOBAHUA B HATJIAAHOM BUC

2.2

YMenue kiaccupuUUpoOBaTh OCHOBHBIE 3a/layd aHalM3a JaHHbIX ([IPOTHO3MpPOBaHUE, KiaccU(UKaus,
KJIaCTEepU3allks, aHAlU3 OTKJIOHEHUH); MOHMMATh IMOCJIEI0BATEIBHOCTh PEIIEHMs 33Jad aHajdu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA U OIEHKAa KayecTBa JIaHHBIX, BBIOOP U (WJIM) MOCTPOECHUE MOJIENH, Ipeodpa3oBaHKe

JaHHBIX, BU3yaJIn3allud JaHHBIX, HHTCPpUPCTALUA PE3YIILTATOB

2.3

YMeHnue omnpenenits UHQOPMAIMOHHBIA O00BbEM TEKCTOBBIX, IpaUuecKUX W 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX
napameTpax AUCKPETU3alMHU. Y MEHHUE OIPENEIATh CPEAHIOI CKOPOCTh IEpeJayu JaHHbIX, OLEHUBATh U3MEHEHUE

BPEMCHHU HICpcaavun mpu N3MCHCHUN I/IH(I)OpMaI_[I/IOHHOI‘O 00BEMa JAaHHBIX U XapaKTCPUCTUK KaHAJIa CBA3H

24

YMeHue cTpouTh KoJi, 00ecrneunBaroini HauMEHbIIIYI0 BO3MOXHYIO CPEIHIOI0 JJIMHY COOOIIEHUS MPU N3BECTHOM

H9aCTOTC CMMBOJIOB




2.5

YMeHHue HCIIOIb30BaTh IIpru pCHICHUN 3adaqd CBOMCTBaA HO3PII.[HOHH01>1 3alMUCU YHUCCJI, AJITOPUTMbI IIOCTPOCHUA
3alrucu 4ucja B HOBI/ILIHOHHOﬁ CUCTCMC CUUCIICHUA C 3aJaHHBIM OCHOBAHWEM M IMOCTPOCHHA 4YHUCIIA IO CTPOKCE,
coz[epmameﬁ 3aIIuCh J3TOro 4ucja B HOSHHHOHHOﬁ CUCTEME CUHCIICHHUA C 3aJJaHHBIM OCHOBAaHUEM; YMCHHUEC

BBINIOJIHATH apI/I(l)MeTI/ILIeCKI/Ie Oor€panyvu B IIO3UIUOHHBIX CUCTEMaX CHHUCIICHUA

2.6

YMeHHe CTPOWUTH JIOTUYECKOE BBIPAKCHHWE B JW3BIOHKTUBHOW W KOHBIOHKTUBHOW HOPMAaJbHBIX (opMax IO
3aJJaHHOM Ta0yuIe MCTUHHOCTH; UCCIIEA0BaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHMS, COAEPIKAIIErO MEePEeMEHHbIE;

peliaTh HECIIOKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHne pemarh anropuTMHYECKUE 3a7adu, CBSI3aHHBIE C aHAIM30M TrpadoB (3aa4d MOCTPOSHUS ONTUMAIBLHOTO
OyTH MEXIy BepliMHamMu rpada, omnpeaeraeHHs KOJIMYECTBA pa3IMYHBIX IyTed Mexay BepLUIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

YMeHue uCnoiab30BaTh JAECPEBbsS MPU aHAINW3E€ M MOCTPOECHUM KOJOB U Ui INPEACTaBICHUS apUPMETHUUECKUX
BBIPAKECHUM, IIPU PEIICHUH 33]1a4 [IOUCKA U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO UIPHI 110 3aJaHHOMY AJITOPUTMY;

p83p8.6aTbIBaTI> 1 000CHOBBIBATH BBIMI'PBIIIHYIO CTPATCTHUIO UT'PBL

2.9

YMmenune AHAIIM3UPOBATh AJITOPHUTMBI C UCIIOJIB30BaAHUEM Ta6J'II/III TPACCUPOBKU; ONPCACIIATDH 0e3 UCHOJIb30BaHHS
KOMIIBIOTEPA PE3YJIbTAaTbl BBIIIOJIHCHUA  HCECIOXHBIX IIpOrpamMm, BKIIOYAIOOIMX  [OUKIIBI, BCTBJICHUA U

noAnporpamMmsl, Ipu 3alaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHue ornpenesnsaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CyMMHMpOBAHHE 3JIE€MEHTOB MacCHBa,
COPTUPOBKA MacCuBa, NEepeOOpHBIE aIrOPUTMBbI, JBOMYHBIM TOUCK) M TNPUBOAUTH MPUMEPHl HECKOJIBKUX

AJITOPUTMOB pa3H0171 CJIOKHOCTHU JIA pCHICHUS OJIHOM 3aJa4n

2.11

Brnanenue yHuBepcalbHBIM SI3bIKOM IpOrpaMMupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#),
NPEJCTaBICHUSIMU O 0a30BBIX THUIAX JAaHHBIX M CTPYKTypax JaHHBIX; YMEHHUE HCIIOJIb30BATh OCHOBHBIE

YIIPaBIJIAIOIME KOHCTPYKIUN; YMEHUE OCYILLECTBIATh aHAIU3 IIPEUI0KEHHON IIPOrPAMMBIL: OIIPEACIIATH PE3YJIbTaTh




paboThl IpOrpaMMBbl IIPU 3a/laHHBIX MCXOJHBIX AAHHBIX; ONPENENATh, IPU KaKMX HCXOJHBIX JAAHHBIX BO3MOXKHO
NOJyYeHHE YKa3aHHBIX pe3yJIbTaTOB; BBIABIATH JaHHbIE, KOTOpbIE MOTYT MpPHUBECTH K OIUOKe B pabote

porpaMMel; GOPMYITUPOBATH MPEIOKEHHS 110 YIYUIISHUIO IPOTPAMMHOI0 KO/1a

2.12

YMeHHe peain30BbIBATH HAa BHIOPAHHOM JUIS M3YyUYCHHS SI3bIKE MPOrpaMMUPOBaHUS BhICOKOTO ypoBHs (Ilackaib,
Python, Java, C++, C#) TuroBbie aJropuT™Mbl 0OpabOTKH YHCEN, YHCIOBBIX IMOCIEAOBATEIHLHOCTEH W MACCHBOB:
NPECTaBJICHAE YHUCIa B BUIC HaOOpa MPOCTBHIX COMHOXKHUTEICH, HAaXOXKICHHE MaKCHUMAIBbHOW (MHUHUMAJIbHOM)
UQPbl HATYPAJILHOTO 4YKCJA, 3allMCAaHHOTO B CHUCTEME CYHMCIICHUS C OCHOBaHWEM, He mpeBblmaronmm 10;
BBIYHCIJICHUC O606HIéHHI)IX XapaKTCPUCTUK 3JJICMCHTOB MacCCHBa WJIA 9HCII0BOU II0CIICI0BATCIIBHOCTHU (CYMMI)I,
MMPOU3BCACHUA CPCIAHCTO aqu)MCTHqCCKOFO, MHHUMAJIBHOI'O MW MAKCHMAJIBHOI'O DJJIEMCHTOB, KOJIHNYCCTBA
AJIEMEHTOB, YIOBJICTBOPSIONINX 3aIaHHOMY YCJIOBHIO); COPTUPOBKY AJIEMEHTOB MAaCCHBA; YMEHHE HCIIOJIb30BaTh B
nporpaMMax JaHHbIE PA3IMYHBIX TUIMOB C Yy4€TOM OrpaHUYEHW Ha JHAma30H HMX BO3MOXHBIX 3HAYCHH,
IPUMEHSTh NPU PEIIEHUHU 3a7ad CTPYKTYphbl JaHHBIX (CIUCKH, CIIOBapH, CTEKH, OYEpEeAH, IAEPEBbs); NPUMEHSThH
CTaHJApTHBIC H COOCTBEHHEIE nmoamporpaMmMbl  IJ1d O6pa6OTKI/I YHUCJIOBBIX OAaHHBIX W CHMBOJIBHBIX CTPOK;
UCIIONIL30BATh MPHU pa3paboTKe MporpaMM OUOIHOTEKH MOANPOTpaMM; YMEHHE UCIOIB30BaTh CPEACTBA OTIAAKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

YMeHue ucronb30BaTh AIEKTPOHHBIE TAONMIBI JUIsl aHANIM3a, NMPEJCTaBICHUS W OOpaOOTKH JaHHBIX (BKIIOYAs
BHIOOp ONTHUMAJIBHOIO peIIeHUs, MOoA00p JHMHMM TPEHJAa, pelleHHe 3aJady MpPOTHO3MPOBAHUSA); YMEHHE

HCIIOJIb30BaTh TAOJINYHBIC (pCJ'IHLII/IOHHLIe) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMEIL

2.14

YMeHue OopraHu3oBbIBaTh JIMYHOE HH(DOPMAIIMOHHOE MPOCTPAHCTBO C MCHOJIb30BAHUEM PaA3IMYHBIX CPEACTB
U(GPOBBIX TEXHOJOTUH; MOHMMAaHUE BO3MOXKHOCTEH IIM(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HU(POBBIX

O6paSOBaTeJ'IBHBIX CCPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[udposast rpaMOTHOCTH

1.1

OCHOBHBIE TECHACHIIUN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'ICJII)HBIe
BBIYHCIICHUA. MHoronpoueccopHme CHCTECMBI. PaCHpe,I[CJ'IéHHBIG

BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OOJIBIINX JTaHHBIX

1.2

[IpuHUUNIBI TOCTPOCHUS M ammapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnporokodibl. Cerb HWuTepHeT. Agpecauuss B cetu HHTepHerT.
ITporokomnsr creka TCP/IP. Cucrema nomenHblx uMEH. Pa3aenenune IP-cetn Ha

MMOJICETH C IMOMOIIBIO MaCOK ITOICeTeH

1.3

daiinobas cucrema. Ilouck B (aitmoBoit cucreme. [IpuHIUMIBI pa3MenieHUs |
uMeHoBaHMs (aiiyioB B AodroBpeMeHHON mamsatu. [llabmonbl nis omucaHus

rpym ¢aiioB

1.4

CKOpOCTB nepcaadu JaHHBbIX. 3aBHCHUMOCTD BpCMCHHU rnepecaadun oT

I/IH(1)OpMaI_II/IOHHOFO 00BEMa JaHHbIX U XapaKTCPUCTHUK KaHalla CBsA3H

1.5

[Mudposanue maHHBIX. CUMMETPUYHBIE U HeCUMMETpUUHbIe UL [Ludps
npoctoii 3amensl. [IIudp Lezaps. Iudp Buxenepa. Anroputm mudpoBaHus
RSA

1.6

Konpl, no3posnsitomye 0OHapyKUBaTh U UCHPABIATh OMIMOKH, BOSHUKAIOIINE NTPU
nepenaue qaHHbix. Paccrossnue Xammunra. KogupoBanue ¢ moBropeHneM OUTOB.

Konwsr XoMmMmuHra

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JlBonuHOoe  KoaupoBaHue. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®dano. IlocTpoeHre OMHO3HAYHO NEKOJIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HHpopmaruu. EauHuisi
U3MEpeHusl KoyimdecTBa MHQOpManuu. AJQaBUTHBIA MOAXOJ K OLIEHKE
KosinyecTBa MH(popManuu. 3aKoH aJAUTUBHOCTH HH(popmaruu. Popmyna

Xaptiu. Uadopmanus u BepostHocTs. Popmyia [llenHoHa

23

Cucrembl cuucnenus. Pa3BépHyTas 3amuch UENbIX W JIpOOHBIX YHCEN B
MO3UIIMOHHON cucteme cuucieHus. CBoilcTBa MO3MIIMOHHOM 3amUCH 4YHCTA:
KOJINYECTBO LU(P B 3aIHCH, MPU3HAK ACTUMOCTH YMCIIa HA OCHOBAaHHE CHCTEMBI
cUMCcIeHUs. AJITOPUTM NIEPEBOA LIEJIOT0 YKCia U3 P-UYHON CUCTEMBI CUMCIICHUS

B JIECATUYHYIO. AJITOPUTM TE€peBOJia KOHEUHON P-nuHO# ApoOM B MECATUUYHYIO.




AJTOpUTM MepeBoAa 1EJOro 4ucia U3 JECATHYHOM CHUCTEMBbI CUMCIEHUS B P-
nunyto. IlepeBos KoOHEUHOH jecsTHUHOW Jpodbu B P-munyro. JlBomuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAsI CUCTEMbI CUMCIICHHS], CBSI3b MEX]1y HUMHU.

ApI/I(l)MCTI/IIIGCKI/IC Oorcpanyru B IIOSUIUOHHBIX CUCTEMaxX CHUCIICHHUA

24

Tpoana;I YpaBHOBCUICHHAA CUCTCMaA CUUCIICHUS. I[BOI/I‘-IHO-I[CCSITI/IHHEISI CHUCTEMA

CUHUCJICHUA

2.5

Komuposanue texcroB. Komuporka ASCII. OxnobaiiTHbie KoaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wnHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

Komuposanue nzobpaxenuit. OueHka nHPOPMAMOHHOTO 00bEMa rpaduecKux
JAHHBIX TPU 3aJaHHBIX Pa3pelIeHnH U IIyOuHe KOaupoBaHus IBeTa. L[BeToBBIC
monenu. KogupoBanue 3Byka. OneHka WH(GOPMAIMOHHOTO OO0BEMa 3BYKOBBIX

JaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AIU U pa3pAaAHOCTU KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHstue BbICKa3biBaHMs. Bbicka3piBaTesnbHble  (HOPMBI
(mpeaukaTsl). KBaHTOpPBI CyI1I€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepanuu. TaOnuIbl HCTHHHOCTU. JlorMYeckne BBIPaKEHHS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanyuy Haj MHOXKECTBAMM.
3aKkoHBl airedpspl JIOTMKU. OKBHUBAJICHTHbIE NpPeoOpa3oBaHUS JIOIMYECKHX
BBIPAKEHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHU.

Jlornueckne (GyHKIMU. 3aBHCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKLHUH OT KOJIMYECTBA apryMEHTOB.

Kanonnyeckue (popMbl JTIOTHYECKUX BBIPAXKEHUN

2.8

COBCpHICHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC  HOPMAJIBHBLIC q)OpMI)I,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_Ie HUCTUHHOCTH

2.9

Jlornueckue 2JIEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmatop.
MHoropa3zpsaseii cymmarop. [locTpoeHne cxem Ha JIOTMYECKHX JJIEMEHTax 10
3alaHHOMY JIOTMUECKOMY BBIP@KEHHIO. 3alHUCh JIOTUYECKOTO BBIPAXKEHHS I10

JIOTUYECKOU cCXeMe

2.10

Monenu u wmonenupoBanue. Llenm monenupoBanusi. AJIEKBATHOCTh MOJIEIH
MOJIETTUPYEMOMY O0BEKTY WM Npoleccy. DopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToB MOJICIUPOBAHUS B BUJIE, YIOOHOM ISl BOCTIPUSTHS

yenoBekoM. [ paduueckoe npeacTaBieHue NaHHBIX (CXEMBI, TAOIUIIBI, TPAdUKH).

2.11

[IpencraBnenre LeNbIX YHCEI B MaMIATH KOMIbioTepa. OrpaHU4eHHOCTH
JMara3oHa 4Yucesl IIpM OrPaHMYEHHUM KOJudecTBa paspanoB. llepenonnenue
pa3psiHON ceTKU. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT. J|BOMYHBIN
JIOTIOJTHUTEJIbHBIN KOJI OTPULIATENIbHBIX YHCET.

[ToOutoBrle normueckue omnepauuu. Jlormueckuit, apupmerudyeckuii - u

nuknuuecknii  casuru. lludpoBanme ¢ momoipl0 MOOUTOBOW  OMEpanuu




«uckinrouaromee NJIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YHUCCII B MaMATU KOMIIBIOTEPA. 3Haqama51 4acTb
U TIOpsAOOK 4YHCIA. Z[I/Ial'la?)OH 3HAYCHHUI BCHICCTBCHHBIX YHCCII. HpO6J'IeMBI
XpaHCHUA BCIICCTBCHHBIX YHCCII, CBA3aHHBIC C OI'PAHHYCHUCM KOJHUYCCTBA
paspaaoB. Brimonnenue onepaunﬁ C BCHICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHUC

omInbdoK IMPpU BBIYUCIICHUAX

2.13

I'padppr. OcHoBHble ToHATHA. Buapl rpados. Omucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3aJa4, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIY BepIIMHaMU Trpada, ompeneneHUuE KOJIUYECTBA

Pa3IMIHBbIX HYTeﬁ MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOI'O AIHMKINYECKOI'O

rpada)

2.14

HepeBbsi. bunaproe nmepeBo. JlepeBbs moumcka. CrocoObl 00Xxoma jepesa.
[IpencraBieHne apupMETUYECKUX BBIpaXCHUW B BUE JepeBa. Mcmonb3oBaHue

I‘pa(bOB H JCPCBLEB IIPH OIIMCAaHUHA 00BEKTOB U IIPpOHECCOB OKPYKAKOIICTO MHUpPa

2.15

JIMcKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJTHON nHpopmanueii. [loctpoenne nepesa
nepebopa BapuUaHTOB, ONMCAHUE CTPAaTerMM UIPsl B TabIMuHOU (opme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIITHBIC ITO3HULIUHU. BLII/II‘pBII_HHBIe CTpAaTCruu

2.16

CpenctBa  HWCKYCCTBEHHOTO  MHTEIUIEKTa.  MaeHTHUKANUsS W IOWCK
U300paKeHMid, pacro3HaBaHue JuIl. VICHoiabp30BaHHE METOJIOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yYaroNMX cucreMax. Vcnoiap30BaHuEe METOA0B UCKYCCTBEHHOTO

WHTEJUIEKTa B poOoToTexHuke. HTepHeT Bemieit. HeitpoHHsie ceTn

AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

dopmanusanus MOHATHS anropurMma. MammyHa ThOpHHra Kak yHMBEpCAJIbHAS

MOJENb BBIYUCIEHUIN

3.2

OrneHka CIIO)KHOCTH BbIUMCIIeHUI. Bpems paboTel u 00BEM uUCHONb3yeMoi
namsiTH, HX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CII0)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOMN
cioxkHoctu. IlepebGopHble anroputmsbl. [IpuMepsl pasiIWYHBIX —aJTOPUTMOB

peHICHUA OJHOM 3aa4u, KOTOPbIC UMCHOT PA3JIMIHYIO CIIOKHOCTDb

33

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS HCIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMoB. OmnpenencHue

HCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT OaThb Tpe6yeMBII71 pe3ybTaTt

34

AJ'IFOpI/ITMLI o6pa60T1<n HAaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3WIIHMOHHBIX
CUCTEMAX CYUHCIICHUA: pa36I/ICHI/Ie 3aliucCu 4YucCjJa Ha OTACIbHBIC I_[I/I(I)pLI,
HaXOXKACHUC CYMMBI W TIIPOU3BCIACHUA I_[I/I(I)p, HaXO0XICHUC MaKCHMaJIbHOM

(MMHUMAaJIBLHON) LIUQPBHI.




[IpencraBnenne uyucia B BHJAE HAaOOpa MPOCTBIX COMHOMKHUTENIEH. ANTOpUTM
OBICTPOrO BO3BEACHUS B CTeNEHb. [I0MCK MPOCTHIX YUCEN B 33IaHHOM JIMANa30He

C IIOMOIIIBIO AITOPUTMA «pemeTo DpaTocheHay

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa4i JUITMHHON apu(MeTHKU

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYHCIICHHbIe, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHYeckue. BerBieHus.
Cnoxnbie ycinoBud. Llukiel ¢ ycinoBueM. [{UKIIbI O HEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHAMMXCcs B (aiiax. TekcToBble M JBOMYHBIC (ailIbL.
daiinoBsie nepeMeHHble ((aiioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U GYHKIIHH).

Wcnonp3oBanue ctaHAapTHON OMOIMOTEKHU S3bIKA IPOrPaMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mporenypsl u ¢yHKiuu. Mcmonb3oBaHue creka it

OopraHu3al p€KypCUBHBIX BBI3OBOB

3.8

Uucnennpie MeTonpl. TouHOe W mpUONMKEHHOE pemieHus 3amauu. YucineHHoe
pelleHre ypaBHEHHMH ¢ MoMolIbio mojbopa mapamerpa. UMCIEHHbIE METOJbI
peleHusT ypaBHEHMi: MeToa Iepedopa, METOA IOJOBHUHHOTO  JIENICHHS.
[MpubmmxEHHOEe BHIYMCICHUE JIUH KPUBBIX. Brraumcnenne ruromaznei ¢uryp c
MIOMOUIbIO YHUCIIEHHBIX METOJOB (METOJA MNPSAMOYTOJIbHUKOB, METOJl TpameLuii).
[Touck makcumyma (MUHUMyMa) (QYHKUMH OJHOW IE€peMEHHOH MeTOJ0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CUMBOJBHBIX  JAaHHbIX.  BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOTrpaMMHUPOBaHUS JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TOSBICHUH CHUMBOJA B CTPOKE,
pa3OHWeHne CTPOKM Ha CJOBa IO TMPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPHU JAHHOM CTPOKHM, 3aMEHa HAWJEHHOW NOJCTPOKM Ha IPYTyI0 CTPOKY.
['eneparust Bcex CJIOB B HEKOTOPOM ai(aBHUTe, YIOBIETBOPSIOIIUX 3aJaHHBIM

OTpaHUYCHUAM. Hpeo6pa30BaHI/Ie qucjia B CUMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBbel M MHOCJIENOBATEIbHOCTH  4YHCENl. BpluncieHue  0000IIEHHBIX
XapakTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IMOCIEI0BATEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CPEIHEro apu(PpMETHUYECKOro, MHHUMAIBHOTO U
MaKCHMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWUCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
AnropuT™Mbl pabOTHl C AJIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpOBKAa OJHOMEpPHOro MaccuBa. [IpocTble METOIbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpOBKa
cmusiuueM. beictpast coptupoBka MmaccuBa (anroput™ QuickSort). J{BonuHbIi

INOUCK B OTCOPTHUPOBAHHOM MACCHUBC




3.11

JIBymepHBIE MaccuUBBl (MaTpHIlbl). AJNTOpUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIIOBOIO MAacCHBa IO 3a/JaHHBIM
mpaBujiaM, IOHUCK 3JICMCHTA B JABYMCPHOM MACCHBC, BBIYUCIICHUC MAKCHUMyMa
(MUHUMYMa) U CyMMBI 2JIEMEHTOB JIBYyMEPHOI'O MacCHBa, NEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB JABYMCPHOI'O MacCHBa

3.12

CrnoBapu  (acCOlMaTUBHBIE  MAaCCHBBI,  OTOOpaKeHUs).  XOMI-TaOJHUIIBI.

HOCTpOCHI/Ie a.]'I(baBI/ITHO-‘IaCTOTHOFO CJIoBaps AJi1 3aJaHHOI'O TCKCTa

3.13

Crexu. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpXEHHA. Bbruncienue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MOCT(GUKCHOH (opme.

O‘ICpCI[I/I. Hcnonws3oBanne ouepean ajis1 BpEMEHHOT'O XpaHCHHA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMMAaIbLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUeHTHpoBaHHOTO rpada. KommyectBo pasmuvHbIX
nmyTel MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AI[MKIMYECKOTo Tpada. AIroputm

JenkcTpol

3.15

HepeBps. Peanusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa Uil 3aJaHHOTO apu(METUYECKOIO
BbIpa)keHUs. PexypcuBHbIe aaropuTMbsl 006xoa aepesa. Mcrnonb3oBanue creka u

odepeau it 00Xo/a 1epeBa

3.16

I[I/IHaMI/I‘ICCKOG NporpaMMHUpOBaHrC KaK METOJ PCHICHUA 3ada4 C COXPaHCHHUEM
MMPOMEIKYTOYHBIX PE3YyJIbTATOB. 38.,[[3‘11/1, peuiacMbIC C IMTOMOIIbIO TUHAMHWYCCKOI'O
nporpaMMupoOBaHusd: BbIYHUCICHUC PEKYPCUBHBIX Q)YHKHPII}’I, MOACYET KOJIMYECTBA

BApHUAHTOB, 3ala4i OIITUMU3alIUN

3.17

[TonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMUpoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOAXOA.

WNukancynsanus, HacieaoBaHue, NoJIuMophu3m

WNHpopMaLnOHHBIE TEXHOJIOTHH

4.1

Ananmu3 naHHblXx. OCHOBHBIC 3a/ladyd  aHaIW3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuukanus, Kiacrepusanus, aHanu3 oTkiIoHeHuil. IlocienoBarenbHOCTH
peleHus 3aa4u aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JaHHBIX, BBIOOp M (WMJIM) TOCTPOEHUE MOJAENH, IpeodOpazoBaHuE
JAHHBIX, BHU3YyaJM3alUs JaHHBIX, MHTEpHpeTanus pe3ynbTaToB. [IporpammHubie
cpeactBa u MHTepHeT-cepBUCHl Ui 00paOOTKM M TpPEJICTaBICHHUS JaHHBIX.

Bonpime gannpie. MammaHOe 00yueHue

4.2

AHanmM3 JaHHBIX C TIOMONIBIO AJIEKTPOHHBIX TaOmwil. BeraucieHue CyMMmsl,
CpemHero  apuMeTHUecKoro, HaubOospliero (HAUMEHbBINEr0)  3HAYCHHS

nuana3oHa. Berumcienune koad¢uimeHTa KOppeNlslud JByX pSAIOB JaHHBIX.




[TocTpoeHnne CTOMOYATHIX, JHMHEHYATHIX W KPYroBeIX auarpamm. I[loctpoenwme
rpaduxoB ¢pynkuuii. [logbop muHUM TpeHAa, pelIeHHe 3a1a4 MPOTHO3UPOBAHUS.

Pemrenne 3a1a4 ONTUMH3aAIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanusi Npd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MopenupoBanue JIBWXKEeHHA. MojenupoBaHue OHOJIOTHMYECKHX
cucteM. MaremaTuueckue MOAENUM B IKOHOMHUKE. BbluMciuTenbHbIE
IKCHEpUMEHTHl ¢ MojensiMu. OOpaboTka pe3yibTaToOB SKCIEpUMeHTa. Meron
HAaUMEHBIIUX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJAETUPYEMBIX
00BEKTOB M TMpOLECCOB. BoccTaHoBieHME 3aBUCHUMOCTEH 10 pe3ysibTaTaM

OKCIICPUMCHTA

4.4

BeposatHOCTHBIE MOJENH. Meronsl Monte-Kapuo. NmMurannonHoe

MOJCIUPOBAHUC. CucTeMBl MacCoOBOTO 06CJIy>KI/IBaHI/I$I

4.5

TabnuuHbIe (pesIMOHHBIC) 0a3bl JaHHBIX. TabIuIa — MPeICTaBICHHE CBEICHUI
00 oxHoTHHHBIX 00BekTax. Ilone, 3amucek. Kirou tabmunpl. Pabora ¢ rorosoit
0a3oii maHHbBIX. 3amonHeHue 0a3bl JaHHBIX. [IOMCK, cCOPpTHPOBKA M (UIBTpaLUs
MaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl € MapaMeTpaMHu.
Breruncnsemsle mons B 3ampocax.

MHuorotabnuunbie 0a3bl AaHHBIX. TUIBI CBs3ell Mexay TaOnuuamu. BaemrHuit

kito4. LlemoctHOCT 62361 TaHHBIX. 3aIIPOCH K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBblii mpoueccop. CpencrtBa IMOMCKAa U aBTO3aMEHbl B TEKCTOBOM
IIpoLIECCOopeE. CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTBHI. CHockw,
ornmaeineHue.  IlpaBuna  HUTUpPOBAaHMS ~ MCTOYHUKOB M odopmieHus

6ubMorpagpuuecKux CCbUIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

WNudopmaruka, 10
KJ1acc

Bbocoga JI.JI., bocosa A.1O.
Nudopmatuka

OO0m1ecTBoO ¢
OTpaHUYCHHOM
OTBETCTBEHHOCTBIO
«BIHOM.
JlaGoparopus
3HAHWI»;
AKIIMOHEpHOE
o01ecTBo
«H3maTenscTBO
«IIpocBemnienue»

1.1.3.8.1.1.

WNndopmaruka, 10
KJ1acc

[Tonsixo K.1O., Epemun
E.A.

WNu¢popmaruka (B 2 yactsx);
yri1yOJeHHOE U3yUYeHue

OO0miecTBO ¢
OrpaHUYECHHOU
OTBETCTBECHHOCTBIO
«BITHOM.
JlaGoparopus
3HAHUIY;
AKUIHMOHEPHOE
o01ecTBo
«H3maTenscTBO
«ITpocBenienuey

1.1.3.8.2.1.

WNndpopmaruka, 11
KJ1acc

Bbocosa JI.JI., bocosa A.1O.
NudopmaTuka

OO0mecTBO ¢
OrpaHUYECHHOU
OTBETCTBEHHOCTHIO
«BMMTHOM.
JlaGoparopus
3HAHUUY;
AKIHMOHEPHOE
o01ecTBo
«H3maTenscTBO
«IIpocsemieHue»

1.1.3.8.1.2.

Nudopmaruka, 11
KJ1acc

[TonsixoB K.}O., EpemMun
E.A.

Nudopmatuka (B 2 9acTsx);
yrayOJIeHHOE U3yUeHUe

O01ecTBO ¢
OTPaHUYECHHOMN
OTBETCTBEHHOCTBIO
«BMMTHOM.
JlaGoparopus
3HAHUI»;
AKIHMOHEpPHOE
0011ecTBo
«3naTenscTBO
«IIpocsenieHue»

1.1.3.8.2.2.




METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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