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[IporpamMma no undopmaruke (yriayOiaEHHbIH YPOBEHb) Ha YPOBHE CPEIHETO
oO1ero oopazoBaHus pa3padoTaHa Ha OCHOBE TPeOOBAHUM K Pe3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHONW MPOTpaMMbl CpenHero oodmero oOpa3zoBaHUS,
npencraBieHHbix B ®I'OC COO, a Ttakke (enepanbHOil paboueld MPOrpamMMBbI
BOCIIMTAHUA.

[Iporpamma no nunopmatuke Aa€T NpeacTaBICHUE O IEIISIX, 00IIeH CTpaTeruu
00y4eHMs1, BOCIUTAHUS U Pa3BUTHA O0YYAIOIIMXCS CPEICTBAMH YU4€OHOr 0 ITpeAMETa
«adopmarukay Ha yriayOnEHHOM ypOBHE, YCTAaHABIMBAeT 00s3aTeIbHOE
IIpPeIMETHOE COJIEp)KaHKe, MIPEIyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3jieiam
U TeMaM Kypca, OIpelessieT paclpeesieHue ero no kjaccaMm (rojaMm M3ydyeHus),
TaéT TPUMEPHOE paclpesesieHne y4eOHbIX YacOB IO TEMAaTHYECKUM pasziernam
Kypca U PEKOMEHAYEMYIO (IIPUMEPHYIO) IOCJIEI0BATEIbHOCTh MX H3YYEHHUS C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMma o nHpopMaTUKe ONpeaesseT KOIUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU YU4eOHOTO Marepuaia Jjsi KaKJIoro roja Uu3ydeHus, B TOM YHUCIe
JUISL COZIEPKATENbHOTO HAIMOJIHEHUS PA3HOTO BHUAA KOHTPOJS (IMIPOMEKYTOUHON
aTTecTaluu oOyyJarommxcs, BCEPOCCUICKUX MIPOBEPOUYHBIX paobor,
rocyJapCTBEHHOM UTOTOBOM arrtectanuu). [Iporpamma 1mo uHGpOpMAaTUKE SBISICTCS
OCHOBOM JIJII COCTaBJICHHSI ABTOPCKUX YYEOHBIX TMporpaMM H y4eOHUKOB,
MOYPOUYHOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHemM o0uieM o0pa30BaHUH OTPAKAET:

CYIIHOCTh MHGPOPMATHKM KaK HAyYHOM JUCHUIUIMHBL, U3ydYarouien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMAaTU3alUU UH(OPMAIIMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JacTM  MpUMEHEHUs  MH(POPMATHKH, TPEXKIE  BCEro
UH(OPMAIIMOHHBIE  TEXHOJIOTMM,  YOPAaBICHHME W  COLMAIBHYIO  cdepy;
MEXIUCIUIUIMHAPHBIN ~ XapakTep  WHPOPMATUKH W HHPOPMAIMOHHOU
NEeSATENBHOCTH.

Kypc undopmaTtuku s ypoBHS cpeaHero ooiiero oOpa3oBaHUs SIBISETCS
3aBEpPILAIOIIMM 3TalOM HENPEPHIBHOW MOATOTOBKM OOydYaromuxcsa B 00JacTh
uHGOPMATHKNA W WH(HOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMUPACTCS
Ha co/iepaHue Kypca MH(POPMATUKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  TMPHUMEHEHUsS  MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, AAET TEOPETHUYECKOE OCMBICIEHHE, MHTEPHPETAlui0 U 0000ueHne
3TOrO OIBITA.



Pesynbrartel  yrmyOnEéHHOTO  YpOBHS HM3ydeHHs yd4eOHOTO MpeaMmera
«Mnpopmarukay OpPUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpodecCUOHATILHOW  IESITEIBHOCTH Kak B paMKax JaHHOU
IpEeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Heil oOmacTsax. OHM BKIIOYAIOT B ceOs:
OBJIQJICHUE KIIFOYEBBIMU IOHATUAMU U 3aKOHOMEPHOCTAMU, HA KOTOPBIX CTPOUTCS
JlaHHAas peMeTHast 00J1acTh, paclo3HaBaHWE COOTBETCTBYIOIIMX UM MPU3HAKOB U
B3aUMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TUYHBIC MMOIXO0IbI K U3YUECHUIO
SABJICHUM, XapaKTEpHBIX IJIs U3y4aeMOW MpeAMETHOW 00J1acTh; yMEHHUE pellaTh
TUMNOBBIE MPAKTUYECKUE M  TEOPETHUYECKUE  3aJlaud, XapaKTEpPHbIE I
UCIIOJIb30BAaHUS METOJOB W MHCTPYMEHTapHsl JaHHOW NpeAMeTHON o0iacTu;
HaJU4ue MPEeJCTABICHUN O JaHHOW MpeAMETHON 00JacTH KakK ILeJIOCTHOW TeOpUHU
(COBOKYITHOCTH TEOPHi1), OCHOBHBIX CBSI3SX CO CMEKHBIMU 00JIACTIMU 3HAHUH.

B pamkax yrimyOnE€HHOTO ypOBHS HM3y4d€HHS HH()OPMATUKH OOECIIEUHBACTCS
1[eJICHAINpaBIICHHAs TMOJTOTOBKAa OOyYarOUIUXCs K MPOJOJDKEHHI0 00pa3oBaHUS B
OopraHu3anusx  NpoPecCUOHATLHOTO  00pa3oBaHMs MO  CHEHHUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € [HU(POBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMmHasi MHXeHepHs, WH(pOpMaIloHHass 0e30MacHOCTb, MHPOPMAIMOHHBIE
CHUCTEMBbl M TEXHOJIOTHU, MOOWJIbHBICE CHUCTEMBbl M CETH, OOJbIIHE JaHHBIE U
MallMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHbII MHTEPHET BeEUIEH, MCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIpPOBOJAHON CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACHPENEIEHHOTO PEECTPa, TEXHOJOTHH BUPTYaIbHON M
JIOITIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enb wu3ydeHus ydeOHoro mpeamera «WHpopmaruka» Ha
yTIIyOJIEHHOM YPOBHE CpeTHEero 0011Iero 00pa3oBaHus — 00eCIieueHue JaTbHEHIIIETO
pa3BUTUS HMHQPOPMAITMOHHBIX KOMIIETEHIIMNA OOydYaromerocs, ero roToBHOCTU K
KU3HU B YCJIOBHUSIX pa3BUBAIOLIErocs HUHQPOPMAIMOHHOTO OOIIecTBa U
BO3pacTalOUIed KOHKYPEHUHWH Ha pPBIHKE Tpyaa. B cBA3M C 3TUM H3ydeHUE
uHpopmatrku B 10—11 kiraccax 10mKHO 00€CTICUNTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOI'O HAa TOHMUMAHUU POJIH
uHhOpMATHKH, WH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTUHA B
COBPEMEHHOM  00miecTBe; CHOPMUPOBAHHOCTH  OCHOB  JIOTUYECKOTO U
AITOPUTMUUYECKOTO MBINIJIEHUS; CPOPMUPOBAHHOCTh YMEHUM paznuyaTh (aKkThl U
OLICHKH, CpPAaBHHUBATh OIICHOYHBIC BBIBOJbI, BHJAETh WX CBSI3b C KPUTECPUIMU
OLICHMBAHMS U CBSI3b KPUTEPUEB C ONPEAECIEHHON CUCTEMOM IEHHOCTEM, ITPOBEPSIThH
Ha JIOCTOBEPHOCTH U 000011aTh HHPOPMAIIHIO;

cOpMUPOBAHHOCTh  NPEACTABICHUNA O  BIUSHUU  HHGOPMAIMOHHBIX
TEXHOJIOTUHA Ha JKW3Hb YEJIOBEKa B OOIIECTBE, NOHMMAHHWE COIHUAIBHOTO,
SKOHOMMYECKOTO, TMOJUTUYECKOTO, KYJIbTYPHOTO, HOPUANYECKOr0, MPHUPOIHOTO,



IPrOHOMHYECKOT0,  MEIUIMHCKOTO ¥ (U3HOJOTUYECKOTO  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTHI; NMPUHATHE MPaBOBBIX W ITHUYECKUX aCIEKTOB
WH(QOPMAIIMOHHBIX ~ TEXHOJOTHUM,  OCO3HAaHWE  OTBETCTBEHHOCTH  JIIOJCH,
BOBJICUEHHBIX B CO3/JaHUE M UCIHOJb30BaHUE WH(OPMALIMOHHBIX CHCTEM,
pacnpocTpaHeHue HWH(POPMAIUK;, CO3JaHUE YCIOBHHM [JI1 Pa3BUTHS HABBIKOB
y4eOHOM, MPOEKTHON, HAyYHO-UCCIIEN0BATEILCKON U TBOPYECKOM JESITEIbHOCTH,
MOTHBAIMU 00YYAIOIINXCS K CAMOPA3BUTHIO.

B conepxxkannu yueO6HOTo mpenmera «MHopmaTHKa» BBIACISIOTCS YETHIPE
TEMATHUYECKUX pa3Jiena.

Paznen «llu¢ppoBass rpaMOTHOCTB» IIOCBALIEH BOIPOCaM yCTPOMCTBA
KOMIIBIOTEPOB M JIPYIHMX D3JEMEHTOB IU(GPOBOrO OKPYKEHHUS, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, PadOTE B
cetu VIHTepHET W WCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HH(POPMALIMOHHON
0e301acHoOCTH.

Paznen «Teopermueckue OCHOBBI HMH(OPMATHKH» BKIIOYaET B ceOs
NOHSATUMHBIA amnmapaT HWHGOPMATUKH, BOIPOCHI KOIWPOBaHUS HHQPOpMAIIUH,
u3MepeHuss MHOOPMAIMOHHOTO 00BbEMA MAHHBIX, OCHOBBI alNreOpbl JIOTHMKUA U
KOMITHIOTEPHOT'O MOJICTTUPOBAHUS.

Paznen «AdaroputMbl M NpPOrpaMMHpPOBaHMe» HAIMpaBJICH Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, Pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMHUpOBaHrE HABBHIKOB pPEANM3AIlMU MPOTpaMM Ha SI3bIKaX MPOrpPaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznpen  «MAHdopManuHOHHBbIE  TEXHOJOTHW»  ITIOCBALIEH  BOIPOCAM
NPUMEHEHUS WH()OPMAIIMOHHBIX TEXHOJIOTUH, pPEAJM30BAHHBIX B MPHUKIAJIHBIX
IIPOrpaMMHBIX MPOAYKTAX U MHTEPHET-CEPBUCAX, B TOM UHCIE B 3a/a4ax aHAIU3a
JAHHBIX, MCTOJIb30BaHUIO 0a3 JaHHBIX M DJEKTPOHHBIX TaOJIUIl JJIsi PEIICHUS
MIPUKJIIAIHBIX 33/1a4.

B mpuenéanom panee comepkanuu ydueOHoro mpemmera «MHpopmaTukay
KYPCHUBOM BBIJICJICHBI JOTIOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOJIAT B 00S3aTEIHHYIO
nporpaMMmy OOy4YE€HHSI, HO MOTYT OBITh HPEJIOKEHBI ISl U3YUYCHHS OTACIbHBIM
MOTHUBHUPOBAHHBIM M CITIOCOOHBIM 00YYarOIITUMCS.

YriyOnéHHbI  ypOBeHb HU3y4YeHUs WH(POPMATHKUA PEKOMEHIyeTCs st
TEXHOJIOTUYECKOro  Tpoduis, OPUESHTUPOBAHHOIO HA  HHXXCHEPHYID U
uHpOpMaIIMOHHYIO c(epbl JEATeIbHOCTH. YTIYOJEHHBINM YpOBEHb HW3YUYCHHS
nHpOpMaTHKN 00ECIIeYnBaCT: MOATOTOBKY OOYYaIOIIUXCS, OPUEHTUPOBAHHBIX HA
CHEIUATbHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJIOTHH W HHXKEHEPHBIC
CIICHUAIBHOCTH, y4YacTHE B IIPOCKTHOM W HCCIIEIOBATEIBCKON JIEATEIBHOCTH,
CBSI3aHHOM c COBPEMEHHBIMU HApaBJICHUSIMU OTpaciu



MH(POPMAITMOHHOKOMMYHUKAIIUOHHBIX TEXHOJIOTUH, TMOATOTOBKY K YYacTHIO B
OJIUMIINA/AX U caaue EAuMHOro rocy1apcTBeHHOI0 9K3aMeHa o HH(opMaTuke.

[locnenoBareabHOCTh WM3Y4YEHUsI TEM B IMpefesiax OJHOro rojaa oOy4eHHs
MOXKET OBITh HM3MEHEHa IO YCMOTPEHHUIO YYHTENs MpH MOATOTOBKE paboueil
IIPOrpaMMBbl U ITOYPOYHOT'O IJIAHUPOBAHMUS.

OO61iee yncio 4acoB, peKOMEHIOBAHHBIX JUIsl U3yYeHUs uHGopMaTUKu — 272

yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 vacoB (4 yaca
B HEJICIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Hudgposasi rpaMOTHOCTH

TpeboBanust TeXHUKN 0€30MACHOCTU U TUTUEHBI TP paboTe ¢ KOMIBbIOTEpAMU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[IpuHuMIBEl pabOThl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXHUTEKTypa
don Heiimana. ABTOMATHYECKOE BBHINOJIHCHHE MPOrPAMMBI  IIPOIECCOPOM.
OnepatuBHas, NOCTOSHHAs W JOJTOBpeMEHHas MaMATb. OOMEH MJaHHBIMH C
OMOIIBI0 KH. KOHTpOJuIepbl BHEMIHUX yCTPOMCTB. [IpsaMoil tocTyn K mamsTy.

OCHOBHBIE TEHACHIIMU PAa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTUM. [TapasnienbHbie
BBIYUCIIEHUSA. MHOIOIPOLIECCOPHBIE CUCTEMBI.

Cynepkomnbrotepbl. PacnpenenéHHble BBIYMCIUTENIbHBIE CHUCTEMbl U 00paboTKa
OonbImIMX JaHHBIX. MoOOWIbHBIE HM(PPOBBIE YCTPOIICTBA M HUX pOJIb B
KOMMYHUKalMsIX. BctpoeHHbIe KOMIBbIOTEPHL. MUKPOKOHTPOJUIEPHI.
PoGotusupoBanHbie TPOU3BOACTBA.

[IporpammHuoe oOecreueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bub
porpaMMHOro oOecredeHus: U ux HazHadeHue. OCOOEHHOCTH TPOrPaAMMHOTO
oOecrieueHuss MOOWUIBHBIX ycTpoiicTB. [lapamiensHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpamMmmHoe obecrnedueHue. OnepaliOHHbIE CHUCTEMBI. Y THIHTHI.
HpaiiBeppl  ycTpoucTB. HWHCTamnsiumss ©W  JEHHCTAUISILMS — MPOTPAMMHOTO
oOecrieyeHusl.

QaitnoBbie cuctembl. [IpuHIUIBI pa3menieHuss ¥ WUMeHOBaHUS (GalIoB B
nosiroBpeMeHHoi mamsitu. [llabnons! ais onucanus rpyrn Gaiios.

[Iporpammuoe obecrnieuenue. JInmeH3npoBaHUE MPOrPAMMHOTO OOeCTIeueHus
u 1upoBbIX pecypcoB. [IponpuerapHoe U CBOOOHOE MPOTPaMMHOE 00ECIICUCHHE.
Kommepueckoe 1 HeKoMMEpUYECKOe UCTIOIB30BaHUE MTPOTPAMMHOTO 00eCTICUEHUS U
uppoBeIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBaeMas 3aKOHOIATEIbCTBOM
Poccuiickonn ®enepaunu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE MPOTrPAMMHOIO
obecrieueHus U U(POBBIX PECYPCOB.

[IpuHUIUIIBI NOCTPOEHUS U AIapaTHBIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEM.
CereBbie npotokoiibl. Cetb MHTEpHET. Afpecanus B cetn MHTepHET. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mMoOJCEeTHM C MOMOIIBIO Macok mozcereil. CereBoe
agMuHUCTpUpoBaHue. [lomydeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusa cBsI3U C y3ioM ceTu. OmnpeaelieHHe MaplipyTa JIBHKEHUS
ITaKETOB.



Buner  pestenbHocth B cetu  Hatepner. CepBuchl  MHTepHeTa.
I'eoundopmarimontsie cucteMbl. ['€0I0KaMOHHBIE CEPBUCHI PEATILHOIO BPEMEHU
(Hanmpumep, JoKanus MOOWIBHBIX TeNe(OHOB, oOIpeleaeHue 3arpy>KeHHOCTH
aBTOMAarucTpasei), MHTEPHET-TOProOBIIsA, OpOHUPOBaHUE OUJIETOB U TOCTUHMUII.

I'ocynapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI M yciyrH. CoLMaldbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3auMOJAEHCTBUS M oOOMeHa JaHHbIMU. CeTeBoid
ATUKET: NpaBWIa MOBEACHHS B KuOeprnpocTpancTtBe. IIpobrema moaMHHOCTH
noJiyueHHOU nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE M DKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAIIMOHHO-KOMMYHUKAILIMOHHBIX TeXHOJOrui. OO1mue mpoOiemMbl 3aluThl
uH(popMau 1 HTHPOPMALIMOHHOM Oe3omacHocTU. CpeacTBa 3auThl HHPOPMALIH
B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HH()OPMAITMOHHBIX
cuctemax. [IpaBoBoe obOecrieuenne nHGOPMAITMOHHON OE30MACHOCTH.

[IpenoTBpanienue HECaHKIIMOHUPOBAHHOT O JaocTyna K JUYHOU
KOH(UICHIINATHFHON MH(POpPMAIUU, XpaHAIIEHCS HA TEPCOHATHFHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTpOMCTBax. BpemoHocHOe mporpamMmmMHOe 0OecredeHHe U CIOCOOBI
OOprOBI C HUM. AHTHUBUpYCHbIE NporpaMmbl. OpraHuzanus JIUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konuposanue. [laposnbHas 3anura apxusa.

[udpoBanue nanupix. CiMMeTpUYHbIE M HecUMMeTpUuuHbIe U@pbl. [Hudpor
npocroii 3amensl. [udp Lezaps. udp Buxenepa. Anroputm mudpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie u 3Hanusd. MubopmalmonHble Mpoeccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE ¥ JIUCKpPETHBIE BEIWYMHBI M curHaiabl. HeoOxoaumocThb
JTUCKpeTu3aluu WHpOpMaIuu, NpeaHa3HauYeHHOW I XpaHeHHs, Iepefadyu u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHe. PaBHOMEpHbIE UM  HEPAaBHOMEpPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIECHM, 3allMCaHHBIX C MOMOIIBI HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. [loctpoeHue OIHO3HAYHO JEKOAUPYEMBIX KOJIOB C IOMOIIBIO
nepesa. EnuHuIbl U3MepeHust KonuuecTBa MHGopMauu. As(aBUTHBIN MOIX0 K
OIICHKE KOJIMYECTBa HH(POPMAIIUH.

Cucrembl cuucneHus. Pa3BépHyTas 3amuch ILEIbIX W JAPOOHBIX YHCEN B
NO3UIIMOHHOW cHucTeMe cuuciaeHusa. CBONCTBA MO3UMLUMOHHOM 3alUCU  4YHCIHA:
KOJIMYECTBO LU(P B 3aMUCH, MPU3HAK JEIUMOCTH YMCIAa HA OCHOBAHHE CUCTEMBI
CUHUCJIEHUS. AJIITOPUTM MEPEBOJIA 1IEJIOr0 Yucia U3 P-UuHON CUCTEMBI CUUCIIECHUS B
JECATUYHYI0. AJNTOPUTM TEpeBoJila KOHEYHOUW P-muyHOM npoOu B HECATHUHYIO.
ANTOpPUTM MepeBo/ia 1eJI0ro YKciia U3 JeCATUYHOM CUCTEMBI cunciieHus: B Puunyro.



[TepeBoa KOHEUYHOW AecATUYHOU aApodu B P-munyro. J[BonmuHas, BOCbMEpHUYHAS U
HIECTHAUATEPUYHAS CUCTEMbI CUMCIICHUS, CBSI3b MEXK/1y HUMH.

Apudmerrnyueckue omnepaldd B TMO3UIMOHHBIX CHUCTEMaxX CUHUCICHUs. TpoudHas
YPABHOBEILICHHAsI CUCTEMA CUUCIIEHUS. J[BOMYHO-IECATUYHASI CUCTEMA CUMCIICHUSL.

KomupoBanue tekcroB. KomaupoBka ASCII. OpHOoOalTHBIE KOJMPOBKHU.
Cranmapr UNICODE. Komuposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUN.

KomupoBanue  m3zoOpaxkenuit. Onenka  uHGOPMAIIMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MPHU 3aJaHHBIX pa3pelIeHUH U rTyOUHe KOAUPOBaHUS 1IBETA.
[IBeToBbie Monenu. BekropHoe komupoBanue. Dopmarsl rpaduueckux ¢ansios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OnieHka nHOOPMAIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PAIHOCTH KOJIUPOBAHUSI.

Anrebpa noruku. [loHsThe BbICKa3biBaHUA. BbickaszpiBaTenbHBIE (HOPMBI
(npenukatel). KBaHTOpHI CyllleCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue onepanuu. TaOmuubl UCTUHHOCTH. Jlornyeckue BBIPaKEHUS.
Jlornueckue TtoxkaecTBa. Jloka3aTelabCTBO JIOTMYECKUX TOXKIECTB C MOMOIIBIO
Ta0IUI UCTUHHOCTH. JIornueckue onepauuy 1 ornepalnny HajJ MHOKECTBAMH.

3aKOoHBI aJIreOpbl JIOTMKU. OKBHUBAJIECHTHBIE MPEOOpPa30BAHMS JOTUUECKUX
BbIpaXeHUU. Jlornueckue ypaBHEHHs M1 CUCTEMBI YPABHEHH.

Jlornyeckue ¢GyHKUIUU. 3aBUCUMOCTbh KOJUYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKUIUNA OT KOJIMYECTBA apryMeHTOB. [losiHbIe cCTeMBI JTOTHYeCKUX (HYHKIIUMA.

Kanonnueckne  ¢dopmbl  jormdeckux  BblpakeHuil.  CoBEpIICHHbBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMAJIbHBIE (OPMBI, aNTOPUTMBI HUX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlornueckue »JeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psaaeii cymmarop. [loctpoeHue cxeM Ha JIOTMYECKUX 3JIEMEHTAaX I10
3aIJaHHOMY JIOTUYECKOMY BBIPQXKEHHUIO. 3alMCh JIOTMYECKOTO BBIPAKEHUS I10
JIOTUYECKOU CXEME.

[IpencraBienne LENbIX YUCEN B MaMsATH KoMIibioTepa. OTpaHHMYEHHOCTH
Yara3oHa 4Yucel NpPU OTPAaHUYECHHMHM KOJIMYECTBA pa3psaoB. llepenonHenue
pa3psiiHOM ceTkH. be33HaKkoBbIE M 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OUT. J[BOMUHBIIA
JOTIOJIHUTEINIBHBIN KO/ OTPUIIATEIIbHBIX YHCE.

[TobutoBbie mnoruyeckue omnepanuu. Jlormyeckuii, apudmeTnueckuii u
nukindeckuid  casuru.  [lludpoBanue ¢ MOMOIIBID MOOUTOBOW — OMeEparuu
«uckirovaromee M.

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMSITH KOMIIbIOTEpa. 3Hayamas
4acTh U MOPANOK uucia. /{uana3oH 3HayeHUM BellecTBEHHBIX uyuces. [Ipobremsl



XpaHEHUs BEIIECTBEHHBIX YHCEJN, CBA3aHHbIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psnoB. BreinmonHeHne omnepanuid ¢ BELIECTBEHHBIMU YMCIIAMH, HAKOIUIEHUE
OIIMOOK MPHU BHIYUCIICHUSIX.

AJITOPUTMBI H IPOTPAMMMPOBAHNE

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB PA0OTHI MPOCTEHIINX aJTOPUTMOB
YOPaBJIEHUS WCIHOJHUTEISIMA W BBIYMCIUTEIBHBIX aJIrOpUTMOB. OrnpeneneHue
WCXOJIHBIX JaHHBIX, P KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMbIil pe3yibTar.

Dtanbl penieHus 3aa4 Ha KoMiibiotepe. MHCTpyMeHTalIbHbIE CPEICTBA!
TPAHCIATOP, OTIAAYUK, NpOoGWINPOBIIMK. KoMmumsanus u UHTEpIpeTarus
nporpaMm. BupTyasibHble MallIHBI.

WHurerpupoBanHas cpefa pa3paboTku. MeToabl OTIAJKH MPOTPaMM.
Hcnonp3oBanne TpaccupoBOUHBIX TaOnuil. Otnagounsiii BbiBOA. [lommarosoe
BBINIOJTHEHUE TTporpaMmMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUIT IEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tunel ngaHHBIX:
LEJIOYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CiioxHbIe
ycioBudA. Lluknel ¢ ycmoBuem. Lluknbel mo mepeMeHHOW. B3anmo3aMeHAEMOCTH
pa3MIW4YHBIX BHIOB LMKIOB. MuBapmant mnwmkna. CocraBieHue OHKIA C
UCIIOJIb30BAaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JIokyMeHTHpOBaHUE nporpamMm. Mcnonp30BaHME KOMMEHTApHUEB.
[ToaroroBka onvcanus NpoOrpaMMbl U UHCTPYKIUH JJIS OJIb30BATE.

ANTOpUTMBI 00paOOTKM HATYpaTbHBIX YHUCEN, 3alMMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUHMCIICHHU: pa30HeHHe 3allUCH YHCIIa Ha OTACNIbHbIE HU(PBI, HAXOXKICHHUE
CyMMBl W TMpOU3BeACHUA IU(]Pp, HAXOXKJICHHE MAKCUMAIbHOW (MUHHMAILHOMN)
U PBHI.

HaxoxzaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpencraBienue
YKCIia B BUJI€ HA0Opa MPOCTHIX COMHOXUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B
CTEIICHb.

O06paboTKa MaHHBIX, XpaHIMKXCcs B dainax. TeKCToBbIe U TBOMYHBIC (Dailiibl.
daitnoBrie nepeMeHHbIe ((paitnoBbie ykazarenu). Utenue u3 (daiina. 3anuch B daii.

Paz6uenne 3amaun Ha nmonzanayu. [logmporpammel (porieaypsl U QYHKIIHH).
Pexypcusa. PexypcuBHbie 00BeKkThl ((PpaxTanbl). PekypcuBHbIE TpoLeaypbl U
¢bynkuuu. Mcrionb3oBanue cTeka JUisi OpraHu3aliui PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHne CcTaHAApTHONM OMONMOTEKH fA3bIKA MPOrPAMMHUPOBAHUS.
[Monkmouenne  OMOIMOTEK  MOJANPOTPaMM  CTOPOHHUX  IPOU3BOJUTENEH.
MoaynpHBIM NPUHIAIN HOCTPOEHUS POTPAMM.

UYucnennble MeToibl. TouHOE U MPUOIMKEHHOE pelieHus 3a1auu. YucneHHbie
METO/Ibl PEUIEHUs YPAaBHEHMI: METOJ Iepedopa, METOJ MOJOBUHHOIO JIEJICHUS.
[Tpubnm>k€HHOE BBHIYMCICHHWE JJIMH KPHUBBIX. Bhruncienue mmomaneid ¢Guryp c



MOMOIIIBI0 YHUCJIEHHBIX METOJ0B (METOJ MPSAMOYTOJIbHUKOB, METOJ Tpamenui).
[Touck makcumyma (MUHUMYMa) QYHKIMA OJHOW MEPEMEHHON METOJIOM
MIOJIOBUHHOTO JEIEHUSI.

OO0paboTKka CHMBOJIBHBIX JIaHHBIX. BcTpoeHHBIE  (PYHKIIMU  s3BIKA
IPOrpaMMHUPOBAHUS JJIT 0OOPaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CUMBOJIA B CTPOKE, pa30oreHHe
CTPOKH Ha CJIOBAa MO MPOOEIbHBIM CUMBOJIAM, TIOMCK MOJCTPOKH BHYTPH JaHHOU
CTPOKH, 3aME€HA HANJAEHHOU IMOJICTPOKHU Ha IPYTYIO CTPOKY. ['eHeparus Bcex ClIoB B
HEKOTOpOM  andaBUTe,  YJIOBJICTBOPAIONIMX  3aJaHHBIM  OTPAaHUYCHUSIM.
[IpeoOpa3zoBaHue yucia B CAMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W TOCHEIOBATENbHOCTH 4HCeNl. BpruncieHue 0000IIEHHBIX
XapaKTEepUCTHUK 3JIEMEHTOB MacCHBA WJIM YHUCIIOBOW MOCJEIOBATEIHHOCTH (CYMMBI,
MPOU3BEICHUS, CPEHEro apu(MEeTHUecKOoro, MUHUMAJIbHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSAIOMIMX 33JaHHOMY YCJIOBHIO).
JIMHEWHBIN NOMCK 3aJJaHHOI0 3HAUCHUS B MAacCHUBE.

CopTtupoBka OAHOMEpPHOTO MaccuBa. [IpocTeie MEeTOABI COPTUPOBKU (METO/T
ny3bIpbka, METOJl BbIOOpa, COPTUpOBKa BcTaBKamu). COPTHUPOBKA CIHMSHUEM.
beictpas coptupoBka MmaccuBa (anroput™m QuickSort). JIBoMuHBIA MOHUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHble MacCHBBI (MaTpulbl). AJNTOpUTMBI O0OpPaOOTKM JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO0 YMCIOBOI'O MAacCUBa MO 33JaHHBIM MPaBUJIaM,
MOUCK 3JIEMEHTa B IBYMEPHOM MAacCHUBE, BBIUHUCICHHE MaKkcCuMyMa (MUHHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MAaCCHBa, IEPECTAaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHUBa.

NupopmanmoHHbIe TEXHOJIOTUH

TexcroBelii mporeccop. PenaktupoBanue u QopmatupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpeacTBa IMOUCKA M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnonp3oBanue  ctuinerl.  CTPYKTypHpPOBAHHBIE  TEKCTOBBIE
nokyMeHTbl. CHockH, ornaBieHue. KoinmektuBHass pabota ¢ JIOKYMEHTaMHU.
NHcTpyMeHTBI pelieH3upoBaHus B TEKCTOBBIX Mpoiieccopax. OOmayHbie CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuiia uuTupoBaHusi HICTOUHUKOB M O(POPMIICHUS
oubnuorpaduueckux ccouiok. OdopmieHrue CnucKa JIMTEPATyphbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYECKHe CpeacTBa BBOJA TEKCTa.
Crenuanu3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUS MATEMATHYECKUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIE 33Jaud aHaJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
Kkiaccudukanus, KiIacTepu3alus, aHauu3 OTKJIOHeHui. [lociemoBaTenbHOCTH
pelIeHus 3a7a4 aHaliu3a JAaHHBIX: cOOp TEPBUYHBIX JAHHBIX, OYMCTKA W OIICHKA
KauyecTBa JaHHBIX, BHIOOP W/WJM MOCTPOCHHE MOJENH, MpeoOpa3oBaHuEe AaHHBIX,



BU3YyaJIM3allMsl JAHHBIX, UHTEpIIpeTanus pe3yiapTaToB. [IporpaMMHbIE CpEACTBa U
UHTEPHET-CEPBUCH] JUIsl 00pabOTKH M MpeACTaBICHUs AaHHbIX. bosbiine qaHHbIE.
MammHHoe o0yueHue. HTenekTyalbHbli aHaau3 JaHHBIX.

AHanu3 JaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX TaOdML. BbluMCieHHE CyMMBI,
cpeaHero apupmMeTH4ecKoro, HaudoJIbLIEro (HAUMEHBILIET0) 3HAYECHUS AUaIa30Ha.
Boruucnenne ko3dduuueHta Koppensuuud ABYX psAoB JaHHbIX. Iloctpoenue
CTOJIOYATHIX, JUHEHYaThIX M KpYyroBbelXx auarpamMm. lloctpoenue rpadukos
¢ynkuuid. [TogOop nuHMM TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelIeHUWEe YpaBHEHUIl C TMOMOILIBI0 MoadOpa mapaMmerpa.
OnTuMu3aims Kak MOMCK HAWIY4lIero pelieHus B 3aJlaHHbIX ycioBusx. LleneBas
¢yHKuud, orpanudeHus. JIokanbHbIe U r100aabHbIl MUHUMYMBI LIETIEBOM (PYHKIUU.
Pemenue 3a1ay onTUMHU3aUU C TOMOLIBIO 3JIEKTPOHHBIX TAOIUL.

11 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernyeckne NOAXOIbI K OIEHKE KOJIMYeCTBA UH(pOpMaluu. 3aKoH
agmutuBHocTH MHpopManuu. Popmyna Xaptiu. UHopmaimus u BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroputmbl  cxatusi gaHHbix. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKaTUs TaHHBIX C TOTEPAMHU. Y MEHbIIIEHUE TTTyOUHbI
KoaupoBaHus 1iseTa. OCHOBHBIE Hjien anroputmoB cxkarust JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCUMOCTb BPEMEHHU Iepelladyd  OT
UH(OPMAIIMOHHOTO O00BhEMA JAHHBIX M XApAaKTEPUCTUK KaHala CBS3U. [IpUyuHBI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHBIX. Kojbl, TO3BOJSIONINE
OoOHapy>XMBaTh U MCIHPABIATH OIMIMOKH, BO3HUKAIOIIUE TPHU Mepeaaye JaHHbBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ noBropennem 0utoB. Koasl X3aMMuHra.

Cuctembl. KOMIOHEHTBI cCUCTEMBI U UX B3auMojieicTBre. CucTeMHbIN P eKT.
VYnpasienue kak HHPoOpMalMOHHBIHN nponecc. OOpaTHas CBSI3b.

Mopenn u moaenupoBanue. Llens moaennpoBanusi. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WJIM MPOLECCY, LEI MoJAenaupoBanud. DopManuzanus
MPUKJIaAHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJIECIUPOBAHUS B BHUAE, YIOOHOM JUIst
BOCHIPHATHS yenoBekoM. ['paduueckoe mpeacTaBieHne TaHHbBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHBIE TTOHATHSA. Bunbl rpados. Omucanre rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIll, CIUCKOB CMEXHOCTH. PemeHue
AITOPUTMHYECKUX  3a7la4, CBS3aHHBIX C aHadu3oM TIpadoB (MOCTpOCHHE



ONTHMAJIBHOIO IYTH MEXAYy BepIIMHaMu rpada, OIpenesIeHre KOJIUYecTBa
pa3IMyYHBIX MyTeH MEXy BepLUIMHAMH OPUEHTUPOBAHHOTO allMKJINYECKOTO rpada).

HepeBbsi. bunapuoe nepeBo. JlepeBbs moucka. CrocoObl o0xona jaepesa.
[IpencraBnenne apupmMeTHUECKUX BBIPAXKCHUN B BUIE JepeBa. JIMCKpPETHBIE UTPbI
JIByX UTPOKOB C TIoJHOM nHpopmarueit. [loctpoenne nepesa nepedbopa BapuaHTOB,
OMMCAaHWE CTPATEruu UTPhbl B TaOJIMYHOU GopMe. BBIMTpHIIHbBIE U TPOUTPHILIHBIE
NO3ULNHU. BBIMTPBIIIHBIE CTPATETUH.

CpencrtBa HCKyCcCTBEHHOro MHTeIeKTa. CepBHCHl MAallMHHOTO IEpEBOAA U
pacnio3HaBanusi ycTHOU peuu. KoruutuBHbie cepBuchl. UneHTudukamus u mouck
U300paxXeHuH, pacrio3HaBaHUE JIULL. CamooOyyaromuecs CHUCTEMBI.
HcKkyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosib3oBaHHE METOIIOB
HCKYCCTBEHHOI'O0 MHTEJUIEKTa B OOydarolux cuctemax. Mcmonb3oBaHHe METOOB
UCKYCCTBEHHOT'O0 MHTEIJIEKTa B poboTroTexHuke. MurepHeT Beme. [lepcrniekTUBb
Pa3BUTHS KOMITBIOTEPHBIX UHTEIJIEKTYAJIbHBIX cucTeM. HeilpoHHbIE CEeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

®opmanu3zanus NOHATUS anroputMa. MammHa TeropruHra Kak yHUBEpCcalbHasl
Mozenb BeruncieHui. Tesuc Yépua—Trropunra.

OreHka CJIOXKHOCTH BBIYHCIICHUNA. Bpemsi paboThl u 00BEM HCTOIB3yEeMOM
naMsTH, HUX 3aBUCUMOCTh OT pa3Mepa HCXOOHbIX JaHHbIX. OueHka
ACUMITOTHYECKON CJIOKHOCTH JITOPUTMOB. AJTOPUTMBI  ITOJMHOMHUAIBHON
cnoxHocTH. [TepedopHbie anroputMsl. [IpuMepsl pa3nuyuHbIX alITOPUTMOB PEILICHHUS
OJTHOM 3aJja4M, KOTOPBIE UMEIOT Pa3JINYHYIO CIIOKHOCTD.

[Tonck mpoCTBIX YucCen B 3aJaHHOM JWAIa30HE C IOMOIIBIO AJITOPUTMA
«pemeTo DparocheHar.

MHoropa3zpsaHble 1ielible YUCIa, 3a7ja4i JUIMHHON apu(pMeTHKH.

CrnoBapu  (accOUMAaTHBHBIE MAaCCHUBBI, OTOOpa)keHMs).  X3II-TAOJHUIIBIL.
[Toctpoenue andaBUTHO-HACTOTHOTO CJIOBAPS 1711 3aJaHHOTO TEKCTA.

Creku. AHanmu3 TNpaBWIBHOCTH CKOOOYHOTO BbIpakeHHs. Bwruncienue
apu(pMETUIECKOTO BBHIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepenn Juisi BPpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHre MHUHUMAIBLHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBA3HOTO HEOPUEHTHUPOBAaHHOTO Tpada. KommuecTBo paszmudHbIX
nyTeld MEXIy BepIIMHAMU OPHUEHTHPOBAHHOTO aIMKINYecKoro rpada. AJropuTm
JIeUKCTpHL.

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOMUHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue paepeBa [Jisi 3aAaHHOTO apU(METUYECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTMmbl 00Xxoja jAepeBa. Mcrnonap3oBaHue cTeka U
ouepenu st 00xoja aepena.



JluHaMu4YecKoe NIPOrpaMMHMpPOBAHME KaK METOJ pELIEeHHs 3a1ad ¢
COXpPaHEHUEM IIPOMEKYTOUHBIX PE3YJIBTATOB. 3a/ayd, PEHIaEMble C ITOMOILBIO
JUHAMUYECKOTO MPOrpaMMHUPOBAHUS: BBIYKMCIEHUE PEKYPCUBHBIX (QYHKIUH,
NOACYET KOJIMYECTBA BAPUAHTOB, 3aa4l ONITUMHU3ALUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBAa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJIXOJA.
WNukancynsuus, Hacaea0BaHue, MOTUMOPHU3M.

Cpensr ObicTpoil pa3paboTku mporpamM. l[IpoekTupoBanue wuHTEpderica
NoJIb30BaTelis. Mcronb30BaHNE TOTOBBIX YIPABISEMBIX AJIEMEHTOB JJIS TIOCTPOCHUS
uHTepdeiica.

O0630p A3BIKOB IPOrpaMMHUPOBAHHSL. [lonsatue o napagurmax
IpOrpaMMHUPOBAHUS.

NHpopmanoHHbIE TEXHOJIOTUH

OTanbl  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJCIHMPOBAHUS:  MTOCTAHOBKA
3a/1auu, pazpaboTka MOJIETH, TECTUPOBAHUE MOJIEIN, KOMIIbIOTEPHBIN HKCIIEPUMEHT,
aHaJu3 pe3yJIbTATOB MOJIECIIMPOBAHMS.

Jluckpetnzanusi MpU MaTEMATUYECKOM MOJIEIMPOBAHUN HEMPEPBIBHBIX
npoueccoB. MonenupoBanue IBHKeHUs. MoaenupoBaHue OMOJOTHYECKUX CUCTEM.
MareMaTtuyeckue MOJEIW B HSKOHOMHUKE. BBIYMCIHTENbHBIE SKCHEPUMEHTHI C
MOJIEJISIMU.

OG6paboTka pe3ynbTaTOB HKCHEpUMEHTa. MeToJ HauMEHbBIIMX KBaJpaToB.
OneHka 4YHCIOBBIX IApaMETPOB MOJEIUPYEMbIX OOBEKTOB M  MPOLECCOB.
BoccranoBieHne 3aBUCHMOCTEN 1O Pe3yJIbTaTaM IKCIIEPUMEHTA.

Bepoarnoctasie  moxmenmn.  Metonsl Monte-Kapno.  MmurtannonHoe
MozenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBaHHS.

Tabnuunblie (pensiiiuoHHBIE) 0a3bl JaHHBIX. Tabiauna — Mpe/cTaBICHUE
CBEJIcHUI 00 OJHOTHIIHBIX 0OBekTax. Iloje, 3ammce. Kimrou Tabmuiel. Pabora ¢
roToBol 0a30¥l naHHbIX. 3amoiiHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa U
dbunpTpalys JaHHBIX. 3alpoChl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpamu.
Brruucnsemsie moss B 3ampocax.

MmuoroTtabimunbie 0a3bl JaHHBIX. TUIBI CBSI3EH MEXKTy TaOnuIaMu. BaenHui
kito4. LlemocTHOCTh 6a3bl JaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [lIoHsTHE O CEPBEPHON U KIMEHTCKOW YacCTsIX CAMTa.
TexHoorust «KJINUEHT — CEPBEP», €€ NOCTOMHCTBA U HeAOCTaTKH. OCHOBBI SI3bIKA
HTML u xackaansix Tabmur ctuiieit (CSS). Cuenapuu Ha si3bike JavaScript.

®dopmbI Ha BEO-CTpaHHUIIE.



Pasmemenne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpy3ka ¢GaiioB Ha CaMT.

BBoja n300pakeHnii ¢ HCTIONb30BAaHUEM Pa3IMUHBIX IU(PPOBBIX yCTPOICTB
(unpoBBIX PoTOANMapaTOB U MUKPOCKOTIOB, BUICOKAMEP, CKAHEPOB U IPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Paspemenue. Kagpupoanue. Ucnpasnenue
nepcnekTusbl. I ncrorpamma. Koppeknust ypoBHEN, KOPPEKLIMS LBETA.
OO6ecnBeunBaHre UBETHBIX M300paxeHui. Petymb. PaboTa ¢ obmactamu.
OUIBTPBL.

MHuorocioiinbie n3o0paxenusi. TekctoBele ciou. Macka ciosi. Kanambl.
Coxpanenue BblaeneHHOW oOmactu. [loAroTroBka WiuIrOCTpanuil ais BeO-CalToB.
AHUMHPOBaHHBIE N300paKEHUS.

Bekropnas rpaduka. IlpumutuBel. HW3mMeHeHue moOpsaka 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpuseie. dopMarsl BEKTOPHBIX
pUCYHKOB. Vcnionp30BaHue KOHTYpPOB. BekTopu3anus pacTpOBbIX H300paKeHUH.

[IprHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moienel. CeTouHbIe
Moaenu. Marepuanel. MojenupoBaHue HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHONIOTHH (3D-nipunTtepsl). [loHsTHE O BUPTYAJIBHOW PEaTbHOCTU U
JOTIOJTHEHHOU pEeabHOCTH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 11O
UH®OPMATUKE (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCT U CIIOCOOHOCTh
oOyyJaronmxcsi pPyKOBOJCTBOBAaTbCA C(HOPMHPOBAHHON BHYTPEHHEH MO3HMIIHEN
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX
yOEXKJEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
oO0IIecTBa, paclIupeHne KU3HEHHOTO OMNBITA W OMbITa JIEATEIbHOCTH B IpOIecce
peasi3aluMu  CpeACTBaMU  y4eOHOro MpeAMEeTa OCHOBHBIX  HaIlpaBJICHUI
BOCTIMTATEIHHON ACSITENFHOCTH.

B pesynprare u3zyueHus HMHQOPMATUKM Ha YPOBHE CpEIHEro OOLIEro
oOpazoBaHus y oOydaromierocsi 0yayT cOpMUpPOBaHbBI CIEAYIONIUE JIUYHOCTHBIE
pe3yNbTATHI:

1) rpakIaHCKOT0 BOCTIMTAHUS

OCO3HaHWE CBOMX KOHCTUTYLIMOHHBIX MTPAaB U 0053aHHOCTEH, YBaOKEHUE 3aKOHA
U TPaBOIOPsIKA, COOJIIOJIEHHE OCHOBOIOJIATAIOMIUX HOPM HH(POPMAIIMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH; TOTOBHOCTh MTPOTHUBOCTOSITH UJICOJIOTHU
AKCTpEMH3Ma, HAI[MOHAJIN3Ma, KCeHO(OOWH, TUCKPUMHUHAIMHM TIO0 COLUAIBHBIM,
pPEUTHO3HBIM,  PACOBBIM, HAIIMOHAIBHBIM  TpHU3HAKaM B  BUPTYaJIbHOM
IPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

[EHHOCTHOE OTHOIIEHNE K HCTOPUUECKOMY HACJEINI0, TOCTHxReHUsIM Poccun
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, TOHNMAaHNE 3HAYCHUS HHPOPMATHKHU KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, JTHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 W TNPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIEC HOPMBI M IICHHOCTH, B TOM YHCJIE€ B CETH
WnrepHer;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

3CTETUYECKOE OTHOIICHHE K MUY, BKIIIOUasi 3CTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA; CIOCOOHOCTh BOCIPUHUMATh Pa3IUYHBIE BUIBI

UCKYCCTBa, B TOM YHCIIE
OCHOBAaHHOTO Ha UCIOJIb30BaHUU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uuecKkoro BOCUTAHUS:



chOpMHUPOBAHHOCTh  3JI0POBOrO0 M Oe3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO, B TOM YHCJIE 32 CUET COOJIIOICHUS
TpeOoBaHMII  Oe30macHOil  3KCIUlyaTalMd  CPeACTB  HMH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K AKTHBHOW JIEATCIHPHOCTH TEXHOJOTHYECKOM M COIMaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUTAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATh TakKyl JEeATENbHOCTh, HWHTEepec K cdepaM mpodeccruoHaTbHON
NESATENbHOCTH, CBSI3aHHBIM € WHGOPMATHUKOW, MPOTpaMMHUPOBAHUEM U
WH()OPMAITMOHHBIMA TEXHOJIOTHSIMH, OCHOBAaHHBIMA Ha JOCTIDKCHHSIX HAYKH
uHPOpMATHKX W  HAYYHO-TEXHUUYECKOTO TIporpecca, yMEHHE COBepIlIaTh
OCO3HAHHBIM BbIOOp Oynaymiel npodeccud W pean30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUJIaHbl; TOTOBHOCTh W  CIIOCOOHOCTh K 0Opa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

OCO3HaHHE TI00aTBLHOTO XapaKTepa JKOJOTUYECKHX MPOoOJIeM M MyTeH HX
peIIcHMS, B TOM quCIIe C y4ETOM BO3MOYKHOCTECH
nH(OPMAITMOHHOKOMMYHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI0 ITO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH, JOCTIIKCHUSAM HAyYHO-TEXHHYECKOro Iporpecca M
OOIIIECTBEHHOH MPAKTHKH, 32 CYET TOHUMAHUS POJIH HH(GOPMAITHOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W WHOOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSX
mudpoBoii TpaHchopManmuu MHOTHX cdep JKHU3HH COBPEMEHHOTO OOIIEeCTBa;
OCO3HAaHME IICHHOCTH HAyYHOW JEATECIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JICATEIbHOCTh HHINBUYAIBHO U B TPYIITIC.

B mporiecce mocTH)eHUS TMIHOCTHBIX PE3YJIHTATOB OCBOCHUS MTPOTPAMMBI 110
uHpopMaTHKe y 0O0ydYaroIIUXCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIUICKT,
peAnoJIaraloIuii choOpMUPOBAHHOCTD:

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh AaJanTHPOBATHCS K
AMOITMOHAJILHBIM M3MEHEHHUSM U TMPOSBJIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPECHHEH MOTHBAIH, BKITFOYAIOIICH CTPEMIICHHE K TOCTHXKCHHIO IIEJTH U YCTIEXY,
ONTUMHU3M, HMHHUIMATUBHOCTh, YMCHHE JEHCTBOBaTh, MCXOJd U3 CBOHX
BO3MOKHOCTEH; AIMITaTUH, BKIIFOYAIOMICH CITIOCOOHOCTh NMMOHUMATh AMOITMOHATLHOE
COCTOSIHHE JIPYTHX, YYHUTBIBaTH €r0 TIPH OCYIIECTBICHUU KOMMYHHKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO U COINEPEKUBAHUIO, COIMAIBHBIX HABBIKOB,



BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JAPYTUMHU JIIOJbMH,
3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare usydeHus wWHPOPMATHKH HaA YPOBHE CPEIHETO OOIIETO
oOpazoBanust y oOywatomerocs OyayT cHOpPMHUPOBAHBI METapPEIMETHBIC
pe3yNIbTaThl, OTPAKEHHBIC B YHUBEPCATBHBIX YYCOHBIX NEHCTBUSAX, 2 UMEHHO —
MO03HABATEIbHBIC  YHHBEPCAJIbHBIE yYeOHBIC JACHCTBUSA, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC Y4YeOHBIC JCHCTBUS, PETYIATUBHBIC YHHBEpPCAIbHBIC YyYCOHBIC
JIEHCTBUSA, COBMECTHAS JIEATEIHHOCTD.

IMo3naBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIe TeiicTBus 1)

0a30BbIe JIOTHYeCKHe JeiCTBHUSA:

CaMOCTOSITENIbHO  (OPMYJMpPOBaTh M aKTyaJlM3UpoOBaTh  Mpodiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBEHHBIM IPU3HAK HWIIN
OCHOBAHUSI 11 CPABHEHUS,

KJIacCU(pUKAUU U 000OILEHUs; ONpPEAesaTh LENu AEATEIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUH UX JOCTUKEHUS;

BBISIBIISITh 3AKOHOMEPHOCTH M NPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX;
pa3palarbhiBaTh IJIaH pEIICHHUs MOpoOJieMbl € Y4YETOM aHalIM3a HMEIOIIUXCS
MaTepuajbHbBIX W HEMAaTEPUAIbHBIX PECYpPCOB; BHOCUTb KOPPEKTHBBI B
NEATENbHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATh PUCKU MOCIEICTBUI
NEeSTEIbHOCTH; KOOPJAUHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJa/IeTh HaBbIKAMU YUEOHO-MCCIEA0BATEIbCKON U MPOEKTHOM JESATENbHOCTH,
HaBbIKAMM  paspeuieHust mnpobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJ0B PELICHUS ITPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOA0B MO3HAHUS; OCYIIECTBIISTh PA3IMYHBIE BUJIBI AESTENBHOCTHU 110
MOJTyYEHUI0 HOBOT'O 3HaHUsI, €r0 MHTEPIpPETaLH, TPE0OPa30BaHUIO U IPUMEHEHUIO
B Pa3JIMYHBIX YYEOHBIX CHUTyallMsX, B TOM YHUCJIE€ MPU CO3JAAHUM YUYEOHBIX H
COLIMAJIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIN THUI MBILIJICHUS, BJIaJ€Th HAYYHOU
TEPMHUHOJIOTHEN, KITFOYEBBIMU MOHATHUSAMHU U METOAAMH; CTABUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHON IEATEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJlM3WpPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNUsI, HAXOIUTh apTyMEHTHI JUIsI J0Ka3aTeIbCTBA CBOUX
YTBEPXKJICHUW, 3aJaBaTh NapaMeTpbl W KPUTECPUU PEIICHHS; aHAJIU3UPOBATh
MIOJTYYCHHBIC B XOJIC PEIICHUS 3aa9U PE3YIbTATHI,

KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSX; JIaBaTh OIICHKY HOBBIM CHTYaIlUsSM, OLICHUBATh MPUOOPETEHHBIA OIIBIT;
OCYIIECTBIIATH IIeJIEHANIPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB
JNeicTBUA B MPOGECCHOHANBHYIO Cpeay; YMETb TIEPeHOCUTh 3HaHUA B

MO3HABATEILHYIO U TPAKTUYECKYIO 00J1acTh
KU3HENICATCTLHOCTH; YMETh HMHTETPHUPOBATH 3HAHUS W3 Pa3HBIX IPEIAMETHBIX

00JacTeil; BBIIBUTaTh HOBBIE HJCH, MpEJJiaraTh OPUTHHAIBHBIC MOIXOIbI U

peIIeHus,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIaJICTh HaBBIKAMU TOJYYCHHS HHPOPMAIIMHA U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIATH  TMOWCK,  aHaliW3, CHCTEMAaTH3alUi0 |
UHTEPIpPETAlUi0 WH()OpPMAIMK Ppa3IUYHBIX BUIOB ©U (GOPM TMPEACTABICHHUS;
CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (hopMarax ¢ y4éToM Ha3HadeHHUs WHPOPMAIUU U
IEJICBOM  ayJUTOpPUH, BHIOMpas ONTUMaIbHYI0 (GOpMY TIPESACTABICHUS W
BU3YaJIM3allMK; OICHWBATH JOCTOBEPHOCTh, JIETHTUMHOCTh HWH(pOpMaIuu, e
COOTBETCTBHE MPABOBBIM U MOPATLHO-3TUYECKUM HOPMaM; UCIIOIh30BaTh CPEICTBA
MHPOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AIlMOHHBIX 3a/Jad C COOJIFOJICHHEM TPeOOBaHHMA
APrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHUECHBI, PECYPCOCOCPEIKECHNUS, PABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30TTaCHOCTH;

BJIAJCTh  HaBBIKAMH  pAClO3HABaHWS W 3alUThl  WH(pOpMaIuy,
uH(GOPMAITMOHHON 0€30MaCHOCTH TIMYHOCTH.

KoMMyHHKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIEe AeiicCTBHUS

1) o0menue:

OCYLIECTBJIATh KOMMYHHUKAIIMM BO BCeX cdepax KU3HH, pPaclOo3HaBaTh
HeBepOalbHbIE CpPEACTBAa OOIIEHUS, IMOHMMATh 3HAYEHUE COLMAILHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CHTyallMid M CMST4aTh KOH(IUKTBL
BJIAZIETh PA3IMYHBIME CIIOCOOAMM OOLIEHHUS U B3AUMO/IEHCTBHS, apI'yMEHTUPOBAHHO
BECTH JMAJIOr, YMETh CMArYaTh KOH()IMKTHBIE CHUTyallud; Pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMECTHAS AeATeJbHOCTh:



MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW ¥ UHAUBUTyaTbHOMN
paboThI; BHIOMPATHh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUMN C yUETOM OOIITUX
MHTEPECOB M BO3MOKHOCTEM KAXKJIOIO YJIEHA KOJUIEKTMBA; IPUHHAMATh LEIU
COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEUCTBUS MO UX
JOCTUKEHUIO: COCTABJISATh IUIaH JEUCTBUM, PACHIPEACIATh POJIU C YUETOM MHEHUUN
YYaCTHUKOB, O0CYXJaTh Pe3yJIbTaTbl COBMECTHOM padOThI; OLEHWBATH KaueCTBO
CBOErO BKJIaJIa U KaKJ0T0 YYaCTHHKA KOMaH/bl B
oOIIui pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeiaraTh HOBbIC MPOEKTHI,

OLICHUBATh UJEH C O3ULIMH HOBU3HBI,

OpWUTMHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;, OCYIIECTBIISATh IO3UTUBHOE

CTPaTErM4eCcKO€e MOBEICHHUE B PA3JINYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA

1) camoopranu3zanmsi:

CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSITCILHOCTD, BBISBIIATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7]auid B 00pa30BaTEIbHOM
JCSATCILHOCTH M KM3HCHHBIX CHUTYaIMsAX; CAMOCTOSATCIIBHO COCTaBIIATH ILIaH
peleHus IpooJIeMbl ¢ yUETOM
UMEIOIINXCS PECYPCOB, COOCTBCHHBIX BO3MOXKHOCTEW W TPEANOYTCHUM; TaBaTh

OLIEHKY HOBBIM CHTYaI[HsIM; PACIIUPATH PAMKH Y4eOHOTO MpeMETa Ha OCHOBE

JMYHBIX MPEANOYTCHUI; IeIaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro,

OpaTh OTBETCTBEHHOCTh
3a pellieHUe; OLIEHUBATh IPUOOPETEHHBIHN OIBIT; CIIOCOOCTBOBATH POPMHUPOBAHUIO U
NPOSBICHUIO IMUPOKOW 3SPYIUIMH B pPa3HBIX OO0JACTAX 3HAHWUU, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYaI[UsIM, BHOCUTh KOPPCKTUBBI B JICATCIHBHOCTD,
OIICHWBATh COOTBETCTBHUE PE3YJIHTATOB IICIISIM; BJIAJICTh HABBIKAMH TTO3HABATEIIBHOMN
pedIIeKCHH KaKk OCO3HAHUS COBEPIIACMBIX JICHCTBUN W MBICIUTEIBHBIX IMPOIIECCOB,
X Pe3yJbTaTOB W OCHOBAHHM, WCIOJIb30BaTh MPUEMBI Pe(IIEKCHH JIS OLICHKH
CUTyalldd, BBIOOpAa BEPHOI'O PEIICHUS; OICHUBATh PHUCKH W CBOCBPEMEHHO
NPUHAMATH PEIICHUS 110 UX CHIDKEHUIO; MPUHUMATh MOTHUBBI U apTyMEHTHI APYTHUX
NIPH aHAJIM3E PE3YJIBTATOB JICATECIHLHOCTH.

3) npuHSTHS ceOsl U APYTIUX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH M JIOCTOMHCTBA; IMPUHUMATh
MOTHBBI M apryMEHThl JPYIMX TNpH aHaIW3e pe3yJbTaToOB JIESATEIbHOCTH;



IpU3HABATh CBOE MPaBO M MPABO APYTUX Ha OMIMUOKY; pa3BUBATh CIIOCOOHOCTH
IIOHUMATh MUP C O3ULMHU IPYTrOro YEJIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

B mpouecce u3zydyeHus Kypca HHPOPMATUKH YIIyOJEHHOrO YpoBHS 6 10
Knacce 00yJaronMMucs OyIyT JOCTUTHYTHI CIEAYIONINE MPEAMETHBIE PE3yIbTaThI:

BJIaJICHUE TIPEICTABICHUSIMU O poJid HMH(pOpMAaMM W CBSI3aHHBIX C HEU
IPOIECCOB B TMPHPOJE, TEXHUKE M OOINECTBE, MOHATUSIMU «UH(GOPMALIUY,
«MH()OPMALIMOHHBIN MPOLIECC, KCUCTEMa», «KOMIIOHEHTHI CHCTEMBI», «CUCTEMHBIN
abdexT», «uHPOpPMAIIMOHHAS CHUCTEMa», «CHUCTEMa VYIIPAaBJICHHS»; BIaJcHUE
METOJ]aMH MorcKa nHpopMaluu B ceT HTEepHET, yMEHHE KPUTHUECKH OIICHUBATH
UHGOPMAITHUIO, TOIYICHHYIO U3 ceTH VIHTepHeT; yMEeHHEe XapaKTepru30BaTh OOJIbIINE
JaHHbIE, MPHUBOJIUTH TPUMEPHl HCTOUYHUKOB HX TOJYYEHUS U HamlpaBlICHUS
UCIIOJIb30BaHUS, YMEHHE KJIACCU(PUIIMPOBATh OCHOBHBIC 33/1aUd aHAIM3a JAHHBIX
(mporHO3UpoOBaHue, KiIacCHPUKAIMA, KilacTepu3alus, aHalu3 OTKJIOHEHHUN),
MOHUMATh MOCJIEIOBATEIFHOCTD PEIICHHS 3a/1a4 aHAIN3a TaHHBIX: COOp MePBUYHBIX
JAHHBIX, OYMCTKA M OI[EHKA KaueCcTBa JaHHBIX, BRIOOP W/WJIU MOCTPOCHUE MOJIEIH,
npeoOpazoBaHue TaHHBIX, BU3YyaIM3alHsl JAHHBIX, UHTEPIpETAIs pe3ybTaToB,;
NOHMMaHHWE OCHOBHBIX TIPUHIMIIOB yCTPOWCTBA H  (YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUJIBHBIX KOMIBIOTEPOB, TCHICHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUIA; BIaJCHHE HaBbIKAMHU pa0OTHI C OMNEPAIMOHHBIMU
CHUCTEeMaMH, OCHOBHBIMH BHJaMH MPOTPAMMHOTO OOECTeUeHUs] IJs PpEeHICHHS
y4eOHBIX 3a/Ja4 MO BHIOpaHHOW CHENHANU3allii; HAJIW4YUe TPEACTaBICHUN O
KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHUpE, O 0a30BBIX NMPHUHIIHUIAX
OpraHu3aluu U QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, 00 OOIIMX MPUHITUTIAX
pa3paboTKu ¥ PYHKIIMOHUPOBAHKS HHTEPHETIIPUIOKEHU;

NOHHMaHUE Yrpo3 HHPOPMAIIMOHHOM 6€30MacHOCTH, UCIIOJIBb30BaHNE METOI0B
U CpEICTB MPOTUBOJACHCTBUS 3THUM Yyrpo3aMm, COONIOeHHEe Mep Oe30IacHOCTH,
NPEIOTBPAIAIOIINX HE3aKOHHOE pACHpOCTPaHEHHE TIEPCOHANBHBIX JIaHHBIX,
coOmro/ieHne TpeOOBaHMM TEXHUKM OE€30MaCHOCTM W TUTHMEHBI MpU padoTe C
KOMIBIOTEPAMHU U JAPYTUMHU KOMIOHEHTaMH HHU(PPOBOTO OKPY>KEHUS, TIOHUMAHHUE
IPAaBOBBIX OCHOB UCIOJIb30BaHUSI KOMITBIOTEPHBIX ITPOrpaMM, 0a3 TaHHBIX U paOOTHI
B ceTH VIHTepHET; MOHUMaHNEe OCHOBHBIX MPUHIIUIIOB IUCKPETU3AIMU PA3ITAIHBIX
BUIOB MH(OPMALNK, YMEHHE OMPEAENsATh MHPOPMAIMOHHBI 00bEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAaHHBIX IPU 33JaHHBIX MapameTpax AUCKpETU3alluHu,
YMEHHE ONPEEIATh CPETHIO CKOPOCTh Mepejaun JaHHbIX, OLIEHUBATh U3MEHEHUE
BPEMECHH TIepeflaud TpU HW3MEHEHWH HH(POpPMAMOHHOTO O00BEMA MAHHBIX W



XapaKTEPHUCTHK KaHaja CBSI3U; yMEHHUE HCIOJb30BATh ITPU PELICHUH 3a/1a4 CBOMCTBA
HO3UIIMOHHOM 3aIIMCH YHCE, AITOPUTMA IOCTPOEHUS 3allMCH YNCIIA B TO3UL[MOHHOM
CUCTEME CYHUCIICHHS C 3a/laHHbIM OCHOBAaHHMEM M MOCTPOCHMS YHUCIA MO CTPOKE,
coJiepKalllei 3auch 3TOr0 YUCIIa B MO3UIIMOHHON CUCTEME CUNCIIEHUS C 3aJaHHBIM
OCHOBAaHUEM, YMEHHUE BBINOJHATh apu(PMETHUYECKHE OIEpald B MO3UIIMOHHBIX
CUCTEMAax CUHCJIEHMs; YMEHHE BBIIOJHATh MPEeoOpa3OBaHUsl  JIOTMUECKUX
BBIPAKEHUM, UCTIONB3YSl 3aKOHBI alreOpbl JOTUKH, YMEHHUE CTPOUTH JIOTHYECKOEe
BBIPAKEHUE B JHU3BIOHKTUBHOM W KOHBIOHKTHBHOM HOpPMalIbHBIX (hopmax 1o
3aJJaHHON TaOJIMIIe UCTUHHOCTH, UCCIIEI0BATh 007aCTh HCTUHHOCTH BBICKA3bIBAHUS,
COJIEpIKaIllero IMepeMEeHHbIE, pEelIaTh HECIOKHbIE JIOTUYECKUE YpaBHEHUS MU
CUCTEMbl YpPaBHEHHIi; MOHUMaHUE 0a30BBIX AJITOPUTMOB OOPaOOTKH UYKCIOBOU U
TEKCTOBOM HMH(pOpMAaIMK (3alUCh YUCEI B IO3HIMOHHONW CHUCTEME CUHCIIEHUS,
HaxXoXJIEHHE BCEX MPOCTBIX YHCEN B 3aJaHHOM Juamna3oHe, o00paboTka
MHOTOPa3pAIHBIX LEJIBIX YUCEII, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTUX ), AITOPUTMOB
NOWCKAa W COPTUPOBKH, YMEHHE OIpPEACNATh CI0XHOCTh H3y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MACCHBA,
nepeGopHbIE ATOPUTMBI, JBOMYHBIM MOUCK) U MPUBOAUTH HMPUMEPHl HECKOJIBKUX
QITOPUTMOB Pa3HOM CJIOKHOCTU JUIsl pELIEHUS OJHOM 3ajauM; BiaJICHUE
YHUBEPCAIbHBIM SA3BIKOM MNPOrpaMMHpOBaHUs BbICOKOTo ypoBHs (Python, Java,
C++, C#), npencraBiaeHUsIMA O 0Aa30BBIX TUIAX JAHHBIX M CTPYKTYypax AaHHBIX,
YMEHUE HCIOJNb30BaTh OCHOBHBIE  YIPABIIONIME KOHCTPYKLUUH, YMEHUE
OCYIIECTBIIAITh AHANU3 NPEUIOKEHHOW MPOTrpaMMbl: ONPEAENATh Pe3yIbTaTbhl
paboThl MPOrpaMMBbI NMPU 33JJaHHBIX UCXOJHBIX JaHHBIX, OMPEACNATh, IPU KaKUX
UCXOJHBIX JaHHBIX BO3MOXHO IOJYYEHUE YKa3aHHBIX pE3yJbTaTOB, BBIABIATH
JaHHBIE, KOTOpbIE MOTYT IIPUBECTH K OIIMOKE B padoTe NpPOrpaMMsl,
dbopMyaMpoBaTh MNPEJIOKEHUS MO YIYUYUIEHUIO MNPOrpaMMHOrO KOJAQ; YMEHHE
co37aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U JEMOHCTPALlMOHHBIE
MaTepHallbl C HCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX MPOrPAMMHBIX
CPEICTB U 00JauHBIX CEPBUCOB; YMEHHE UCIOJB30BATh AIEKTPOHHBIE TAOIUIIBI JIsI
aHanu3a, MpeicTaBieHUss U 0OpaOOTKU JAaHHBIX (BKJIIOYAsh BBIUKUCIECHUE CYMMBI,
CpeIHEro apu(pmMeTUYecKOro, HauOOoJIbIIEr0O U HAMMEHBIIEr0 3HAYEHUH, PEIICHHE
ypaBHEHUH, BHIOOp ONTHMAJIBHOTO pPEIICHHUs, MOA0O0p JWHUU TPEHAA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUS ).

B mpouecce uzyuenuss kypca MHPOPMATUKH YIiyOJEHHOTO YpoBHs 6 11
Kacce 00y4aromuMucs 0y 1yT JOCTUTHYTHI CIIETyIOUIUE IPEIMETHbBIE PEe3yJIbTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJbI, JOIYCKAIOIIME OJHO3HAYHOE
JNEKOAUPOBaHUE COO0OIIeHu (MpedUKCHbIE KOJbl), HMCIOJb30BaTh MpPOCTEHIINE
KOZbl, KOTOPBIE MO3BOJISAIOT OOHAPYKMUBATh M UCIPABIATH OIIMOKHU NpH Mepeaaye



JAHHBIX, CTPOUTH KO, OOECTeUMBAIONINN HAMMEHBIITYI0 BO3MOXXHYIO CPEIHION0
JUTMHY COOOIIIEHHUS MPU U3BECTHON YaCTOTE CUMBOJIOB, MOSICHATH PUHIIUIIBI pA0OTHI
IIPOCTHIX AITOPUTMOB C)KATHS JTAHHBIX; YMEHHUE peIlaTh alTOPUTMHUYCCKUE 3a/1a4H,
CBSI3aHHBIC C aHAIM30M TpadoB (3a1a4u MOCTPOSHUS ONTUMATHHOTO MYTH MEXITY
BepIIMHAMHU Tpada, ONpeAesieHns KOJIMYECTBA Pa3IMYHBIX MYyTEeH MEXIy
BEpIIMHAMH OPUEHTUPOBAHHOTO AIMKINYECKOro Tpada), yMEHHE HCIOIb30BaTh
JIEPEBBS TIPH aHAIM3E M TOCTPOSHUHN KOJOB U JIJIS TIPEICTABIICHUS apHU(PMETHICCKUX
BBIPOKCHUN, TIPH PEIICHUH 3a/1a4d TIONCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJTOPUTMY, pa3paldaThiBaTh U OOOCHOBBIBATH BBIUTPHIIITHYIO
CTpaTETUI0 WUIPhl; YMEHUE pa3paldaThiBaTh W PEAM30BBIBATH B BUIE MPOrPaMM
0a30BBIC ANTOPUTMBI, YMEHHE HCIIOJIH30BaTh B MpOrpamMMax JaHHBIC Pa3IMYHBIX
TUTIOB ¢ YIETOM OTPAaHWYCHHUN HA AWANa30H WX BO3MOXHBIX 3HAUCHHUH, TIPUMCHSITh
Ipy pEelIeHUH 3a7ad CTPYKTYPhl JaHHBIX (CIHCKH, CIOBAapH, CTEKH, OYEpe.H,
JIEPEBBS), UCIIOJIH30BaTh 0Aa30BBIE OMEPALUU CO CTPYKTYpaMU JIaHHBIX, TPUMEHSTh
CTaHJAPTHBIC M COOCTBEHHBIC TIOIITPOTPAMMBI 11 00paOOTKH YMCIOBBIX JAHHBIX U
CUMBOJIHBIX CTPOK, HCIOJB30BaTh MpH pa3paboTke mporpamm OUOIHOTEKH
MOMPOTPaMM, 3HATh (YYHKIIMOHATHHBIE BO3MOKHOCTA HHCTPYMEHTAIBHBIX CPE/ICTB
cpenbl pa3pabOTKH, YMEHUE HCIIOJIb30BaTh CPEJCTBA OTJIAJKU MPOTpaMM B Cpefie
IPOrPaMMHUPOBAHMSI, YMEHUE JTOKYMEHTHPOBATh MPOTPaMMBbI; YMEHHE CO3/1aBaTh
BEO-CTpaHULIbL;

BJIaJICHHE OCHOBHBIMH CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEIACTBAX
co3flaHusi U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMUYHbBIC (PENSIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHI B 0a3ax JAaHHBIX, BBHITIOJHSATH COPTUPOBKY H
MOWCK 3amucedd B 0aze JaHHBIX, HAMONHATH pa3padOTaHHYl0 0a3y MaHHBIX) H
CIIPABOYHBIE CHUCTEMBI; YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHUECKHUE
MOJIEH JUIS aHanmu3a OOBEKTOB W TPOIECCOB:  (OPMYIHPOBATh  IENb
MOJICTUPOBAHUS, BBIMOJTHATH AaHAIW3 pPE3yJbTAaTOB, TIOJYYCHHBIX B XOJC
MOJICTTUPOBAHUS, OI[CHUBATH COOTBETCTBHE MOJICIIA MOJICTUPYEMOMY OOBEKTY WIIH
poleccy, MPEACTABISTh PE3YIbTaThl MOJICTUPOBAHUS B HATJISTHOM BHJIC; YMEHUE
OpPraHM30BBIBATh JIMYHOE HHQPOPMAIIMOHHOE MPOCTPAHCTBO C HCIIOIH30BAHHEM
Pa3sIUYHBIX CPEACTB ITU(PPOBBIX TEXHOJOTHH, TOHUMAHWE BO3MOKHOCTEH
U(POBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIyT, MU(PPOBBIX 00pa30BaTEIbHBIX
CEpPBUCOB; IMOHUMAHWE OCHOBHBIX TPUHIMIOB pPaOOThI, BO3MOXXHOCTEH W
OTpaHUYCHHS TPUMCHCHHS TEXHOJIOTHH UCKYCCTBEHHOTO MHTEIUICKTa B Pa3IUIHBIX
00JacTaX, HAIWYUE TMPEICTAaBICHUA O Kpyre pemiaeMblX 3aJad MAaIlWuHHOTO
oOydeHus: (pacro3HaBaHHs, KiacCU(PUKAIMM ¥ TMPOTHO3UPOBAHMS) HaTUYHE
IIPE/ICTaBIICHUN 00 WCIOJIb30BaHUU WH(DOPMAIMOHHBIX TEXHOJOTUH B Pa3TMYHBIX
npodeccroHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acos JJIeKTPOHHbBIE
N/ HaumeHoBaHue pa3/iesioB U TeM (undposbre)
o
e nporpamMmel B Konrpoabnsie | Ilpakruueckue o0pasoBaTe/bHbIe
cero
padoThI padoThbI pecypeel
Pa3nea 1. {udgpoBasi rpaMOTHOCTH
Kommnbrotep - yHUBEpcanbHOE yCTPOUCTBO
1.1 0GPAGOTKH JIAHHBIX 6 https://kpolyakov.spb.ru/
1.2 ITporpammHoe obecnieueHue 6
1.3 KomnerorepHslie cetu 5)
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Uroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nudopmanuu B
2.1 KOMITBIOTEDE 19 2 https://kpolyakov.spb.ru/
2.2 OCHOBBI anreOpsl JIOTUKU 14 1
2.3 Kommbrorepnas apudmernka 7 1
Hroro no pazneny 40

Pazgea 3. AiiropuT™Mbl M IPOrpaMMHUPOBaHKe



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

3.1 Brenenue B mporpammupoBaHue 16 0.5 https://kpolyakov.spb.ru/
3.2 BcnomorarenbHble alropuTMbl 8 2
3.3 YuciieHHbIE METOIBI 5 3
AnroputMbl 00pabOTKH CUMBOJIBHBIX

34 JTaHHBIX 5 1
3.5 AAropuT™Mbl 00pabOTKH MaCCUBOB 10 3.5

Hroro no pazneny 44

Pa3nen 4. UngopMannoHHbIe TeXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5 https://kpolyakov.spb.ru/
4.2 AHanu3 TaHHBIX 8 3

Hroro no pazneny 14

PesepBHOE Bpems 14

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbBIE
No 1/ HaumeHoBaHue pa3/iejioB U TeM (ungpposbie)
[
o nporpaMmbl Beero Konrtpoabnusie | IlpakTHueckne o0pasoBaTe/ibHbIe
padoThbI paGoThI pecypebt
Pa3nes 1. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
Nudopmanus u uHGpopMamoHHbIE
1.1 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2 https://kpolyakov.spb.ru/
Hroro o pazaeny 18
Pasznen 2. AllropuTtMBbl M IPOrpaMMHUPOBAHHE
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
2.3 [POrPAMMHUPOBAHHS 16 4.5 https://kpolyakov.spb.ru/
Hroro no pazneny 50
Pa3znen 3. UnpopmManmoHHbIE TEXHOJIOTHHA
KommnsrorepHo-matemaTu4eckoe
31 MOJICITUPOBaHUE 8 2
3.2 Ba3bl naHHBIX 10 4 https://kpolyakov.spb.ru/



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

3.3 Beo6-caiithr 14 4 https://kpolyakov.spb.ru/
34 Kommnberotepnas rpaduka 8 35
3.5 3D-monenupoBanue 8 3

Wroro mo pazneny 48

PesepBHoe Bpemst 20

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 36.5



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

ITOYPOYHOE INIAHUPOBAHUME
10 KJIIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

Jlara
U3YYeHHS

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTesibHbIE

pecypchl

TpeboBaHus TEXHUKH O€30M1aCHOCTH U
TMTHEHBI IPH paboTe ¢ KOMITBIOTEPaMU U
JAPYTUMH KOMIOHEHTaMH IIU(PPOBOTro
OKPYKEHHS

[TpuHIUIB pabOTH KOMITBIOTEPOB H
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C TOMOIIIBIO IIIKH.
KoHTponeps! BHEMIHUX YCTPONUCTB

ABTOMAaTHYECKOE BLIIOJIHEHUE nporpaMmaI
MPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas maMATh. KoHTposeps
BHEIIHUX YCTpOUCTB. [TpsimMoii mocTyn k
aMsTH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOT'HNH




[Tporpammuoe obecnieueHue

7 KOMITHIOTEPOB, KOMIIBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

g CucreMHO€ IPOrpaMMHOE OOeCTIeUeHHE.
OrnepalnoOHHBIE CUCTEMBI

9 Yrunutel. [paiiBepsl yCTPOKCTB.
[TapannenpsHOE IPOrpaMMUPOBAHUE

10 HNucTannanus U JeMHCTAIUIS M
MIPOTrpaMMHOTO 00ecTIeueHus
®daiinoBbie cuctemsl. [IpuHIUTIBI
pasMeIIeHus] 1 IMEHOBaHUS (HaiiIoB B

11 nonroBpeMeHHoU namstu. [1labnons! ns
OTHCaHUA TPy (ailioB
3akoHomaTenbcTBO Poccuiickoii

12 ®denepanuu B 06J1aCTH MPOTPAMMHOTO
obecrneyeHys U JaHHBIX
[IpuHIUIIEI TOCTPOCHUS U anmapaTHbIe

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Paznenenue IP-cetn Ha moaceTu ¢
IMOMOIIIbI0O MACOK ITOJICETEH

16 CeTeBoe aIMUHUCTPUPOBAHNE




Bunpl nestensHocTy B cetn IHTEpHET.

17 CepBucsl UnTepuera. ['ocyiapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmHoe obecrieueHue
U METOJ1bl 00pHOBI ¢ HUM

20 [TpakTrueckas padboTa 1o Teme
" AHTUBUPYCHBIE IPOrPaMMBbl"

91 Opranu3zanys JMYHOTO apXHUBa
uHpopManuu. PezepBHoe konupoBaHue.
[TaposibHas 3amuTa apXuBa

22 [[IndpoBanne TaHHBIX

93 Anroput™m mudpoBanus RSA.
Creranorpadus
[TpakTryeckas pabota o Teme

24 " "

[udpoBanmre JTaHHBIX
Wudopmanus, 1aHHbIC U 3HAHUS.
25 HudopmaninoHHbIe IPOIIECCH B IPUPOJIE,

TEXHUKE U O0IIECTBE




26

HenpepbIBHBIE U JUCKPETHBIC BETUYHUHBI U
curHanbsl. Heo6X0auMOoCTh IUCKpETU3aLuu
uH(pOpMaLKK, IpeTHa3HAYEHHON /IS
XpaHeHus, Iepeiau U 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JBonyHOe KoMupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIC KOJIbI. [[ekoaupoBaHue
COOOIIEHHH, 3aIIMCAHHBIX C IIOMOIIBIO
HEpaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [ToctpoeHne 01HO3HAYHO
JIEKOAMPYEMBIX KOJIOB C ITOMOIIBIO J€PEBa.
I'pap An. A. MapkoBa

29

EnuHuIp n3MepeHust KoJI4ecTBa
uHpopManuu. AapaBUTHBIA TOIXOI K
OLIEHKE KOJIM4YeCcTBa HH(OpMaIHH

30

CHcTeMBI CUHCIICHUS

31

[lepeBoa uncen U3 OHON CUCTEMBI
CUHCIICHUS B IPYTYIO

32

I[BOI/I‘{HaH, BOCbMCpHUYHAA U

MeCTHaAUaTCpUIHasA CUCTECMbI CUUCIICHUS,
CBA3b MCXKIY HUMHA

33

I[BOI/I‘-IHail, BOCbMCpHUYHAA U
MeCTHaAUaTCpUIHasA CUCTEMbI CUUCIICHUS,
CBA3b MCXKIY HUMHA




I[BOI/ILIHaH, BOCbMCpHUYHAA U

34 HIECTHAALATEePUYHAs CUCTEMbI CUMCIICHUS,
CBSI3b MEX]y HUMU

35 Apudmernueckue onepanum B
HO3ULIMOHHBIX CHCTEMaX CUUCIIEHUS

” TpouuHast ypaBHOBEILLICHHAsA CUCTEMA
CUUCJICHUSA

37 JIBOMYHO-/IeCAITUYHAS] CUCTEMA CUUCIICHUS

38 KomupoBanue TeKCTOB

39 PacTtpoBoe xomupoBaHue n300pakeHHHA
[IpakTrueckas pabota 1o Teme

40 "luckperusanus rpapuueckoi
uHpopmanun"
[IBeToBBIE MOAETN. BekTOpHOE
koaupoBanue. @opmatsr (Haiios.

41 TpéxmepHas rpaduka. OpakraabHas
rpaduka
Komuposanue 3Byka. OneHka
MH(POPMALMOHHOTO 00BEMA 3BYKOBBIX

42 JTAaHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3aLMH U Pa3psiAHOCTH
KOJUPOBaHUS

43 [TpakTuyeckas pabora o Teme




"JluckpeTusanus 3ByKoBoi HHGpopmanuu'"

44 OCHOBBI aIreOpsbI JIOTUKU

A5 Jlornueckue onepanuu. TaObmuis!
HUCTUHHOCTHU
Jlornueckue BelpaxeHus. Jlornyeckue

46 TOKAecTBa. Jloka3aTenbCTBO JIOTHYECKUX
TOKJIECTB C MIOMOILBIO TaOJIULl UCTUHHOCTH
[TpakTuyeckas pabora o Teme

47 «ITocTpoenue u aHanu3 TaOIHUIL
WCTHUHHOCTH B TAOJMYHOM IIPOIIECCOPEN

18 Jlornueckue onepanuu 1 onepanuu Haj
MHO’K€CTBaMU

19 Jlornueckue onepanuu 1 onepanuu Haj
MHO’K€CTBaMU

50 3aKoHBI aIreOpbl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHus IOTHYECKUX BBIPAKESHUIN

51 Jlornueckue ypaBHEHMS U CUCTEMBI
yYpaBHEHUU
Jlornueckue GpyHKIUN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX

52

(GYHKIMN OT KOJTMYECTBA apTyMEHTOB.
[TonHBIE CUCTEMBI IOTUYECKUX (DYHKITHIA




53

Kanonnyeckue (hopMbl TOrHYECKUX
BbIpakeHUil. COBEpIIEHHbBIE
JU3BbIOHKTUBHBIC U KOHBIOHKTUBHBIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI X
MOCTPOCHHS MO TaOJIHMIIe UCTUHHOCTH

54

Jlormueckue >JIeMEHTHI B COCTaBe

KOMIIBOTCPA

55

Tpurrep. Cymmarop. MHoropaspsiaHbIit
CyMMartop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alHch JOTHYECKOTO
BBIPAKEHMS 110 JIOTUYECKOU CXeMe

57

MI/IKpOCXGMBI 1 TCXHOJIOI'UA UX
IMpOU3BOJACTBA

58

HpeHCTaBHeHI/Ie OCIbIX YHMCCII B IaMATH

KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTb Auaria3oHa

YUCCI IIpU OTPAHUYCHUHN KOJIUICCTBA

pa3psnoB. Ilepenonnenne pa3psaaHoi ceTku

59

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKOBbIN OUT. [[BONYHBII
JOTIOTHUTEILHBINA KO/ OTPULIATENBHBIX
qucen




60

[To6uTOBBIC JTOTHYECKUE OTIEPALIHH.
Jloruueckuii, apupmeTrueckuii u
LHUKINYECKUH CIBUTH

61

[IIudppoBanue ¢ nOMOUIbIO MOOUTOBOM
onepauuu «uckiarovarouee NJIN»

62

HpeHCTaBHeHI/IG N XpaHCHUC B ITaMATH
KOMIIBIOTEPA BEIICCTBCHHBIX YHUCCII

63

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YHCIIaMH, HAKOIIJICHUE OMIHOOK TIpH
BBIYUCIIEHUIX

64

[IpakTuueckas pabora no teme «M3ydyenue

mopaspAAHOIrO MAallIMHHOTO IMTPECACTABJIICHUA
OCJIBbIX U BCIICCTBCHHBIX YUCCII»

65

AHau3 airOpuTMOB

66

Ortalbl pelieHns 3a/1a4 Ha KOMIIBIOTEPE.
HNHCcTpyMeHTaIbHbIE CPEe/ICTBA!
TPAHCIATOP, OTJIATYUK, TPOPUIUPOBIIUK

67

Cpena nporpammupoBanust. KoMnumsamus u
MHTEPIIPETALMS IPOTPAMM.

Bupryansable MamnHbl. THTErpHpOBaHHas
cpena pa3paboTKu

68

Meroas! OTIIaKH IPOTPaMM




Tumnsr NEPCMCHHBIX B A3bIKC

69 IPOrPaMMHUPOBAHHUS 1
70 O06paboTKa MeNbIX Ynuces 1
71 O06paboTKa BEMIECTBEHHBIX YHCEI 1
72 Ciry4aitHbIe U TICEBIOCTYYalHbIC YnCIa 1
73 BetBnenus. CiaoxHbBIE YCITIOBUS 1
74 [{ukiel ¢ ycmoBueM 1
[{uKsIBI IO IEPEMEHHOM.
75 B3anmo3aMeHseMOCTh pa3IuYHbIX BHIOB 1
ITUKJIOB
- O06paboTka HaTypaJTbHBIX YHCEII C 1
HCIIOJTb30BaHUEM ITHKIIOB
Haxox1eHne BcexX MPOCThIX YUCEIT B
3ajlaHHOM Juana3one [IpakTuaeckas
[l pabota o Teme «PerieHne 3aa4 MeTOI0M 1 0.5
nepedopay
78 WuBapuaHT uKIiIa 1
79 JloKyMeHTHpOBaHKE IPOrpaMM 1
80 O0paboTka TaHHBIX, XPAHSIIUXCS B 1
daitmax
81 Pas3Ouenue 3amaun Ha rog3agayu 1




Vcrnionb30BaHue cTaHIAPTHOW OMOIMOTEKH
A3bIKa porpaMMmupoBanusl. [loaxnrouenue

82 OUOIMOTEK MOIIPOTrpaMM CTOPOHHHUX
IIPOU3BOAUTEIICH

83 [Toanporpammel (Tiporietypsl U GyHKIIUH)

84 [Toanporpammsl (iporierypbl U GyHKIIUH)

g5 [TpakTrueckas paboTa o Teme
"Pa3paboTtka moamporpamm”

Pexypcus. PexkypcuBHbIe 00BEKTHI
(ppakransr). PexypcuBHBIE POTIETYpPHI U

86 ¢bynkiuu. Mcnonb3oBanue cTeka s
OpraHu3aIi PEKYPCUBHBIX BHI30BOB

87 [IpakTrueckast paboTa 1o Teme
"PexypcuBHbIE oANpOrpaMMbl"
MoaynpHBIN NPUHIMI IOCTPOCHUS

88 porpaMm

89 YucreHHbIe METOIBI

% [TpakTuyeckas pabora o Teme
«HuCcIeHHOE pelIeHHe YPaBHEHUID)

o1 Hcnonp3oBaHne TUCKPETU3ALNUH B
BBIYUCIIUTEIBHBIX 33aa9ax
[TpakTrueckast paboTa no Teme

92 «[TpubmmxEHHOE BHIYMCIICHUE JUTHH

KPUBBIX U TUIOIIAICH QUryp»




93

[TpakTuyeckas padora no teme «Ilonck
MakcuMyMma (MUHUMyMa) QyHKLIHN

94

O06paboTka CUMBOJIBHBIX JIAHHBIX.
ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba 110
POOEIbHBIM CUMBOJIAM

96

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MMOMCK MOJCTPOKH BHYTPHU JAHHOM
CTPOKH; 3aM€Ha HaWJICHHOM MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas pabota o Teme
"O06paboTKa CTPOK C UCIIOIL30BAHUEM
(GyHKIUI CTaHJApTHOM OMOJINOTEKH SI3bIKA
porpaMMupoBaHus”

98

['enepanmst cioB B 3a1aHHOM aji(haBHUTE

99

MaccuBbl 4 IOCJIEI0BATEIBHOCTH YHCEI.
[TpakTrueckast paboTa no Teme
"3anosHenune maccusa'

0.5

100

O06001IEHHbBIE XapaKTEPUCTUKH MAacCHBa




JInHeNHbIN ITIONCK 3aJaHHOT0 3HAUEHNS B
maccuBe. [IpakTuueckas padora mo reme

101 "JIuHeNHbIN OUCK 33JIAaHHOTO 3HAYCHUS B 1 0.5
Mmaccuse"

102 [TpakTnueckas pabora no teme "Ilonck 1 L
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
AJIEMEHTA B YHUCJIOBOM MaccuBe"
CopTupoBKa OJHOMEPHOTO MacCHUBA.
[TpocTbie METOIbI COPTUPOBKH.

103 " 1 0.5
[TpakTnueckas pabota no teme "IIpocTeie
METO/bI COPTUPOBKH MaccuBa'
CoptupoBka ciusiHueM. beictpast
COpPTUPOBKA MacCHBa (JITOPUTM

104 . 1 0.5
QuickSort). [TpakTrueckast padbota 1mo Teme
"beicTpas copTupoBka Maccupa
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTuueckas pabora mmo reme 1 05
" JIBOMYHBIN TTOUCK"

106 JIByMepHBIC MacCUBBI (MATPHIIbI) 1

107 Anroput™bl 00pabOTKH MaTpUIL 1

108 Pemenue 3amay ananmnsa JaHHBIX 1

109 CpenctBa TEKCTOBOTO MPOIIeccopa 1




110

KommnbrorepHas BEpCTKa TEKCTa

[IpakTueckas padota o Teme "BépcTka

111 JIOKYMEHTOB C MAaTeMaTUYECKUMU 1
bopmynamu"

112 HMHCTpyMEHTBI pELIEH3UPOBaHMS

13 [TpakTrueckas padboTa o Teme 1
"MHorocTpaHU4YHbIEC JOKYMEHTHI"
O6uaunbie cepBuchl. KomiekTuBHas padorta
¢ nokymeHTamu. [Ipaktudeckas pabora no

114 teme "KosutekTuBHas pabora ¢ 0.5
JIOKyMEeHTaMH"

115 Anann3 nagHeiX. bosbine nanabe

116 MarmmaHoe o0ydeHne

117 AHanu3 JaHHBIX C TOMOIIbIO 3JIEKTPOHHBIX
TabInIL
[TpakTrueckas padbota no teme "AHanus

118 JAHHBIX C IOMOIIBIO AIEKTPOHHBIX Ta0IUL" 1




[Toctpoenue rpagukoB QyHKIIHIA.
[TpakTuyeckas pabora o Teme
"HarnsgHoe npeacTaBieHUe pe3yIbTaToB

119 CTaTUCTUYECKON 00paOOTKH JTaHHBIX B BUJIE 1 0.5
JiarpaMM CpeICTBaMH peIaKkTopa
AIIEKTPOHHBIX Tabnu"
Jlunum tpenna. [Ipaktuueckas paboTa mo

120 teme "llogbop nuHuM TpeHa, 1 05
IIPOrHO3HpOBaHuE"
[Ton6op napamerpa. [IpakTrueckas padbora

121 1o TeMe "UncIeHHOoe peleHne ypaBHEHU I 1 05
C TIOMOIIIBIO ToI00pa mapameTpa”
OnTumu3zanus Kak MOoUCK HAWTy4IlIero
pelIeHHs B 3aJJaHHBIX YCIOBUSX.

122 [Ipaktuueckas padora no teme "Pemenue 1 05
3a]1a4 ONTUMH3AIHNHU C TIOMOIIBIO
AJIEKTPOHHBIX Ta0HIT"

123 PesepBHOE Bpems 1

124 PeszepBHOE Bpems 1

125 PesepBHOE Bpemst 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1




129 PesepBHOE Bpems 1
130 PeszepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHoe Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHoe Bpems 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 a5

[NPOTPAMME




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne T Jlata undgposbie
o/ €Ma ypoxka Beero KOHTpOHLHHe HpaKTﬂquKHe n3ydyeHus 06pa3OBaTeﬂbeIe
paﬁOTbl paﬁOTbI pecypcbl
1 KonnvectBo nnpopmanmu 1
2 AJNTOPUTMBI CIKAaTHsI TAaHHBIX 1
3 Anroput™ Xadpmana 1
[TpakTudeckas padora o Teme "Cxatue
4 JAHHBIX C TOMOUIBIO AJITOPUTMA 1 1
Xadppmana"
) Anroputm LZW 1
ANTOPUTMBI CKaTUsl JAHHBIX C IOTEPSIMHU.
[TpakTuyeckas padora o Teme "Cxatue
6 JaHHBIX ¢ otepsimu (anroputmsl JPEG, 1 0.5
MP3)"
7 CkopocTb nepesauu JaHHbIX 1
8 [TomexoycToiYMBBIE KOIBI 1
9 [TpakTuyeckas pabota o Teme L 1

"TTomexoycTOWYUBBIE KOIBI"




Cuctembl. KOMITIOHEHTBI CHCTEMBI U UX
B3auMozeiicTBue. CucteMHbiid 3 PexT.

10 VYnpasieHnue Kak nH(HOpMalMOHHBIN
nporiecc. OOpaTHas CBSI3b

11 Mogenu u MoJeTMpOBaHe

12 I'pader

13 Pemenue 3amau ¢ momopto rpagoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTrueckas padota o Teme "Ilouck

16 BBIMTPBILTHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO UHTEIIEKTa

18 [TpakTiueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEJIEKTA"
dopmanuzanys NOHITHS alTOPUTMA.

19 Mammna TrroprHTa Kak yHUBEpCaJlbHas
MoJenb Beruuciaenui. Tezuc Uepua—
TrropuHra
[TpakTrueckast paboTa no Teme

20 "CocTaBlieHHE TPOCTON NpOrpaMMBbl JJIs

MamuHbl Thropunra'




21

Mammuna IlocTta

22

Hopmanbhbie anropugmel MapkoBa

23

AJITOPUTMUYECKH HEPA3PELIMMBbIE 3aJa4H.
3anaua octaHoBa. HeBO3MOXKHOCTD
ABTOMATUYECKON OTJIAJIKU MPOTPaMM

24

Cl0XXHOCTE BBIYHCIIEHUN

25

[Torck mpOCTHIX YKCEN B 3aJaHHOM
JIMaIa30He € MOMOIIbIO aIropuTMa
«pemeto Dparochera»

26

[TpakTrueckas padota o Teme "Ilouck
MPOCTHIX YKCEN B 3aIaHHOM Juana3one"

27

MHoropaspsiaHble Lenble Yhcia, 3a1a4u
JUTMHHOH apuMeTuKu

28

[TpakTryeckas pabora o Teme
"Peanu3anus BEIYMCIEHUN C
MHOTOpa3psIHbIMU YKrciaMu"

29

CrnoBapu (accoluUaTUBHbIE MACCHUBBI,
0TOOpaxeHws ). XA II-TaOIUIIBL.
[Toctpoenue angaBUTHO-4YACTOTHOTO
CJIoBaps sl 3aJJaHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cjoBaps AJs 3aJJaHHOro Tekcra'




31

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenne mociaemoBaTeabHOCTEHN 1O
mabiony. PerynspHbie BEIpaKeHHS.
YacToTHBIN aHAIN3

32

[TpakTrueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33

Creku. AHanu3 IpaBHUIILHOCTHU CKOOOYHOTO
BBIPpAXKCHUA

34

Brruncnenue apupMernieckoro
BBIPAXXEHHUSI, 3aIICAHHOTO B TOCT(UKCHOMN

dhopme

35

[TpakTrueckas paboTa o Teme
"Brrancienue apugmMeTn4eckoro
BBIP)KEHUS, 3aIMCAHHOTO B MTOCT(PUKCHOI

dbopme"

36

Ouepenu. McnonpzoBanue ouepeau 1Jis
BPEMEHHOI'O XpaHEHUs JAHHBIX

37

[TpakTrueckast paboTa o Teme

"Ucnonb3oBanue ouepean”




38

[epeBbs. Peannzanus aepesa ¢ mOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{Bon4HbBIE
(bunapueie) nepesbs. [locTpoenue nepesa
JUIS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAKECHUS

39

[TpakTrueckast paboTa 1o Teme
"Ucnonp30BaHme 1EPEBHEB IS
BBIYUCIICHUS apH(PMETHICCKUX
BbIpaKeHUI"

40

PexypcuBHbBIe anropuTMbl 00X0/1a IepeBa.
Mcnonb30BaHue cTEKA  OUEPETU IS
obxofa nepena

41

PekypcuBHBIC arOpuTMBI 00X0/1a IepeBa.
Vcnonp30BaHue cTEKa M OU9EpeTd JUIs
00xo0/1a nepeBa

42

AnroputMmebl Ha rpadax. [ToctpoeHune
MUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xon rpada B
HMIUPHUHY

44

KonnuecTBo paznuyHbIX MyTell MEXITY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJIMYeCcKoro rpada

45

Anroput™m JlefiKCTpHI.




46

[TpakTrueckas paboTa 1o Teme
"Bpruncienue JIMHbI KpaTyauero myTa

MEXTy BepIIuHaMu rpada (aaropurm
Hetikctpsr)"

47

Anropurm ®noiiga—Yopiuasmia

48

3anaun, pemaeMble ¢ MOMOUIbIO
JTUHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (DYHKINN

49

[TpakTrueckas paboTa o Teme
"Bprunciienue peKypCuBHBIX (YHKIUHN C
MIOMOUIbIO TUHAMUYECKOTO
porpaMMupoBaHus”

50

3ajauu, penraeMble ¢ TOMOIIBIO
JIMHAMUYECKOr0 TPOrPaMMHUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

51

[TpakTuueckas padota o teme "lloxcuér
KOJIMYCCTBA BAPUAHTOB C IIOMOIIBIO
JMHAMUYECKOr0 MPOrpaMMUpOBaHUs "

52

38.,[[8.‘11/1, pemacMbIC C TIOMOLIBIO
AUHAMHUYCCKOI'0 IporpaMMHUpPOBAHUS:
3aJa49u OIITUMH3AllHN




[TonsTue o mapaaurmax

53 nporpamMmmupoBanus. O630p A3bIKOB

MIPOTPaMMHUPOBAHHS
4 [TonsiTrie 06 00 BEKTHO-OPUEHTUPOBAHHOM

5 POrpaMMHUPOBAHUN

- OO0BeKTHI U Ki1acchl. CBOMCTBA M METOBI
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3

57 [TpakTrueckas paboTa o Teme 1
"Ucnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

8 Pa3paboTka mporpaMM Ha OCHOBE

5 00BEKTHO-OPHUEHTHPOBAHHOTO TIOIX0a
[TpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMEI C HCITOJIb30BAHHEM 1
KJIaccoB"
Nukancynsmwms. [IpakTudeckas pabora mo

60 teMme "Pa3paboTka kinacca, HCTIOIB3YIOIIETO 05
MHKaINCyJsuuo"

61 HacnenoBanwue. [lonumopdusm

6 [TpakTrueckas paboTa Mo Teme 1

"Pa3zpaboTka nepapxuu Kiaccon”




Cpensl ObICTpOI pa3pabOTKH MPOTPAMM.

63 [IpoektupoBanue nHTEpdeiica
I0JIb30BaTENS

64 [TpoexTrpoBanue uHTepdeiica
I10JIb30BATES

65 Hcnonp30BaHue TOTOBBIX  YHPaBISEMBIX
3JIEMEHTOB JUIs IOCTPOEHUs UHTep(derica
[TpakTrueckas paboTa 1o Teme

66 "Pa3zpaboTka mmporpammsl ¢ rpau4eckumM
uHTepdeiicom”

&7 N3y4eHne BTOpOTro s3bIKa
IPOTPaMMUPOBAHUS

68 N3y4eHne BTOpOro s3bIKa
IPOTpaMMUPOBAHUS

69 OTarbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOIO
MOJIETUPOBAHUS
Juckperusanus mpu MaTeMaTHYECKOM

70 MOJIETUPOBAHUH HETIPEPHIBHBIX MPOLECCOB.
MoaenupoBaHu€e IBUKEHUS

1 [TpakTnyeckas pabora o Teme

"MopenupoBaHue ABUKEHUA"




MOI[GJ'II/IpOBaHI/Ie OMOJIOTUYECKUX CHUCTEM.

72 [TpakTryeckas pabora o Teme 0.5
"MopaenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MatemaTtuueckre MoJIeIu B SKOHOMHUKE.

73 BoruncnuTenbHble 9KCIIEPUMEHTBI C
MOJIETISIMU
BepositHocTHbie Monenu. [IpakTudeckas

24 pabora mo Teme "MmuTammonHoe 05
MOJICTTUPOBAHUE C MTOMOIIBI0 METO/IA '
MomnTe-Kapimo"

- KommsroTepHOe MOIETHMpPOBAHUE CHCTEM
YIpaBIICHUS

76 O06paboTka pe3yaIbTaTOB IKCIIEPUMEHTA

7 TabmmuHbIe (peAIMOHHBIC) 0a3bl JAHHBIX
[Touck, copTUpOBKa U (PUIIBTPAIIHS TAHHBIX.
3ampockl Ha BRIOOPKY JNaHHBIX. 3aMPOCHI ¢

8 napamerpamu. Beraucisemele moss B
3arpocax

29 [TpakTrueckas padota o Teme "Padora ¢ 1
roToBoii 0a3o0i JaHHBIX"

80 MHuororabnnuabie 0a3bl JaHHBIX. TUIIBI

cBs3ell Mexay Tabmunamu. Baemnuit

KJIFOY. HGHOCTHOCTB 0a3nl JaHHBIX




[TpakTryeckas pabora o Teme

81 "Pa3paboTka MHOroTabIM4HOMN 6a3bl

JTaHHBIX"
arnpochkl K MHOTOTA0JIMYHBIM Oa3am

8 3 0 0
JTAHHBIX

83 [TpakTnueckas padbora o Teme "3anpocsl K
MHOTrOTabIMuHON 6a3e JaHHbIX"

84 SI3pIk yripaBneHus qanabiMu SQL
[TpakTrueckas pabota o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIBIO SI3bIKA
SQ Lll

86 Hepensiunonnslie 6a3bl JaHHBIX.
OKCMEPTHBIE CUCTEMBI

87 HHTepHeT-npuioxxeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsx caiita. TeXHOIOTUS «KIUEHT —
cepBep», e€ JOCTOMHCTBA U HEIOCTATKH

89 OcHogsI s1361ka HTML

% [TpakTuyeckas padora no Teme "Co3nanue
TEKCTOBOM BeO-cTpaHUIIbI"

91 OcHnoBbl si3p1ka HTML

92 OcHnoBbl si3p1ka HTML




[TpakTnueckas padota o teme "Co3nanue
BEO-CTpaHUIIbl, BKIIOYAIOIIEH

93 1
MYJbTUMEUIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJIE0)"
94 OcHoBbI KackaaHbIX TabmuIr ctuieit (CSS)
[TpakTryeckas pabora o Teme
95 "O¢opmiieHHe CTPAHULBI C TTOMOLIBIO 1
KacKaJaHbIX Ta0aur] cTuinei"
96 Cuenapuu Ha si3p1ke JavaScript
97 Cuenapun Ha si3p1ke JavaScript
98 dopMbI Ha BEO-CTpaHHUIIE
99 [TpakTnueckas pabora no teme "O6paboTka L
JaHHBIX (popM"
100 Pa3menienue Be6-caitToB. Ycmyra
XOCTHHTA. 3arpy3ka (aiiioB Ha CalT
Kagpuposanue. UcnpaBnenue
101 nepcnektussl. [ ucrorpamma. Koppeknus
YPOBHEM, KOPPEKLIMS LIBETA.
ObecrBeurBaHUE IIBETHBIX U300pakeHUH
BBox wu300pakeHMH C HCIOJIb30BAaHUEM
Pa3INYHBIX HUPPOBBIX YCTPOHCTB.
102 0.5

[TpakTuueckas padota mo teme "OOpaboTka
nndposbix Gororpaduit”




Perymb. Pabota ¢ obnactsimu. @uibTpsl.

103 [TpakTnyeckas padora no teme "Perymn 05
uu¢poBbIx poTorpaduit”
MHorocnoiiabie u3o0pakenus. TekcToBbie

104 ciou. Macka cnosi. Kananel. Coxpanenue
BbIJICJIEHHON 001acTH
[TpakTrueckas paboTa 1o Teme

105 " . " 1

MHorocnoitHble 1300pakxeHus

106 [ToaroroBka WiuTOCTpaIuii 17151 BeO-CalTOB. 0.5
[TpakTrueckas padboTa o Teme '
" AHUMUPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bexropuzanus
pPacTpOBBIX U300paKeHUH

108 [TpakTiueckas pabora no Teme "BexTopHas 1
rpaduxa"

100 ITpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110 [Tpaktuyeckass pabora mo teme "Co3manue 1
IIPOCTBIX TPEXMEPHBIX MoJenen"

111 Cetounbie MoieTl. Matepuansl

112 [TpakTnyeckas padorta no Teme "CeTouHble L

monenun"




MOHGHHpOBaHI/IC HCTOYHUKOB OCBCIIICHUA.

113 Kamepsl 1
114 {;paKTI/I'-IeCI?’:lS[ paborta no Teme !
SHJICPHHT
115 AnautuBHble TexXHONIOTUU (3D-nipUHTEPHI) 1
ITonsiTHE O BUPTYaJIBbHON PEAIILHOCTH U
116 JIOIIOJTHEHHOM PEaJIbHOCTH 1
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PezepBHOE Bpems 1
120 Pe3epBHOE Bpems 1
121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpems 1
123 Pe3epBHOE Bpems 1
124 PesepBHOe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHOE Bpems 1




130 PesepBHOE BpeMs 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHOE BpeMs 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 365

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Undpopmaruka (B 2 yacTsx); yriayonennoe ooyuenue 10 knace/ [Honsikos K. 1O.,
Epemun E.A., O61ecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCThI0O « BMHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO

«IIpocBemenue»

» Uadopmatuka (B 2 yacTsx); yriayonennoe ooyuenue 11 kmace/ [Momsikos K. 1O.,
Epemun E.A., O6mecTBo ¢ orpaHu4eHHON 0TBETCTBEeHHOCThI0 « BMHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEepHOE 0011ecTBO «M31aTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://kpolyakov.spb.ru/

HMUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCHBI CETH
HMHTEPHET

https://kpolyakov.spb.ru/

https://stepik.org/catalog

https://education.yandex.ru/uchebnik/main

https://moodle.cs.istu.ru/



