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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npencrasieHHbix B PI'OC COO, a takxke denepanbHOl paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npexycMaTpuBaeT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEOBATEIPHOCTh WX  HM3yYeHHUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  0O0IacTM  TpUMEHEHUs  WHPOPMATUKU, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM DTallOM HEMPEepPhIBHOW TMOATOTOBKM OOydYalomuxcs B 00iacTu
UHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETAUI0O U 000OIIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0iacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
IPU3HAKOB M B3aWMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3TUYHBIC TTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpEeAMETHON 00JIaCTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusXx  NpoPecCHOHANBHOrO  O0pa3oBaHUA MO  CHEHHUAIBHOCTSM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O00y4YeHUEe, MPOMBIILIIEHHbII MHTEPHET BEUIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHas 1enb u3y4yeHusi yuyeOHoro mnpeamera «WHdopmaruka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONICH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



c(OPMHPOBAHHOCTh  TPEJCTABICHUH O BIUSHUM  WHQGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUMHBIMN anmapaT HUHPOPMATHUKH, BOMPOCH KOAUPOBaHUS HHPOPMAIUU,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY X CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIHM»  TIOCBSIUIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JIJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TTPOTPpaMMy OOYYEHHS, HO MOTYT OBbITh MPEJI0KEHBI JJIsI U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl JCATENBHOCTH. YTIIYyOJIEHHBIH YpOBEHb W3y4YEHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM U MCCIENOBATEILCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABJICHUSIMHU OTpaciu WHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENsl TpPH IOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkoMnbloTepbl. PacnipenenéHHble BRIYMCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. BubI
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalOHHBIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULILUA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  CBOOOJAHOE  MIPOTPAMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTrpaMMHOr0 obecrieueHus U MU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lojlydyeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBKOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TeIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeii), MHTEPHET-TOPTOBIISL, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3aiys KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMmeHa aaHHbIMU. CereBoi
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3alUuThl
uHdpopmaruu 1 uHbopmanmoHHOW  Oe3omacHocTu. CpeacTBa  3alIMTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUAYHOHN
KOH(DUIeHIMaNBbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHast 3aniuTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanusie u 3HaHus. MHbopmalimoHHbie npoieccsl B MPUPOJIE,
TEXHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTH3aluu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyr u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIECHMI, 3aITMCAHHBIX C TTOMOIIBIO HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel uaMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuuciaeHusi. CBOWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHol npobu B AECATHUHYIO.
AJITOpUTM TIEPEBOJA LIEJIOTO YHUCIA U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCbMEPHUYHAS M IIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHUSI, CBSI3b MEXKIY HUMHU.



ApudmMernueckue ornepanydyd B TMO3UIIMOHHBIX CHUCTEMax CUHCICHUSA. |powdHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl MCTUHHOCTH. Jlormueckue BBIPpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckne ypaBHEHHS U CUCTEMbI YPaBHEHMUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMajbHbiE (OPMBI, QITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie morumdyeckue omnepanuu. Jlornueckuit, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX alropuTMmoB. OrpeaerneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllMHBbL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HMCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCIECHMs: pa3OMeHHe 3aliCh 4Yucia Ha OTIEJIbHbIE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIEC (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToabl. TouHOe ¢ TPUOMMKEHHOE pEIIeHUsS 3aJlayuu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa3OHeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, TMOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM IMPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTaHOBKa CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnonb3oBanue  crwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuUiok. OQopMileHHUE CIHCKA JUTEPATYPBHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukanys, KiacTepusanusa, aHanu3 oTkiIoHeHuid. [locimegoBaTenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAHHBIX, UHTEpIIpETalus pe3ynbTaToB. [Iporpammubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
CpeaHero apupMeTHIeCKOro, HauOOoJIbIIEeTr0 (HAUMEHBIIIET0) 3HAUCHHS Thara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbiXx pguarpamm. Iloctpoenme rpadukos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OnrtuMuzanus Kak MOMCK HAWJIYYIIEro pelieHus B 3aJaHHbIX yCIoBUsIX. [{eneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue MOAXOJbI K OILEHKE KoJudyecTBa HWHMOpManuu. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOIIME TPU TMepeadye JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn u momenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJEIIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yejoBeKoM. I'paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TaOIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIYy BepIIMHaAMU Tpada, oOIpeaercHue KOJIMYecTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOW mHpopmanmen. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW pedr. KOrHUTHBHBIE CEepBUCHL. MaeHTH(UKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronimx cucremax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcnekTuBsl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS — anroputma. MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0OKHOCTH BbIUMCIEHUN. BpeMs paboTel U 00BEM HCIONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPhIE UMEIOT PA3JIUYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHUMAaNIbHOTO OCTOBHOIO JI€pEBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa s 3alaHHOTO ApU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauH, pPEIIaeMble C IMOMOUIbIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o  mapagurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOJ] HauMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl MaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie mosist B 3arpocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOUHCTBA U HEAOCTATKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ MCIMONB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPOMCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusble. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuHble TexHonoruu (3D-npunrepst). Ilondatue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHUE KUZHEHHOTO OMNbITa M OMNBITA JACSTEIBHOCTU B MPOIECCE
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH MJICOJIOTMM  DKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHSIX, TOHUMAaHUE 3HaUYeHUs MH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOT'O Ha MCITOJIb30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCIUTyaTalluid CPeCTB MH()OPMALIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpoPecCHOHATBHON JESITCILHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30OBaHHWIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIe C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
IPOEKTHYIO M HCCIICI0BATEIbCKYIO JISATEIBHOCTh MHIUBHIYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOITMOHATHHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh QJaNTHPOBATBHCI K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IEH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpOBaTh U aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHHUSIX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIECACTBUN AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U MPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII TMONUCK MEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, IpeUiaraTh OPUTMHAIbHBIE MOIXOAbl U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIUY PA3IMYHBIX BUIOB U (DOPM IMpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPaJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBlI, PECypcOCOEpeKEeHMs, IMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aJ'IBHBIe CpCaACTBa O6IHCHI/I$[, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyallnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAON0 YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTelbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTEHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJIbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st U APYIrUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yueHus kKypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUSIMU «UHPOpMALIHIY,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTUYECKH OIIEHUBATh MH(POPMAIIHIO, TOTYICHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpoWcTBAa W (YHKIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE YIrpo3 HMHGPOPMAIMOHHON O0€30MacHOCTH, HCIOJNIb30BAHHE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI, IOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JUCKpPETU3alluy,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pPEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONb30BaTh MPU PEUICHUH 3a/1a4 CBOWCTBA NMO3ULMOHHOW 3aIlncu
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJIHATh apU(PMETHUECKHUE OlepalMd B IO3ULUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILETO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch 4ucesl B MO3UIIMOHHOM CHUCTEME CUMCIEHUS, HaXO0XKIEHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, HepeOOpHbIE
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOIHBIX JaHHBIX BO3MOXXHO IOJIyYE€HHE YyKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAJbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B mpomecce muzydenus kypca uHpopMaTuku yriayonéHHOro ypoBHs 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIHE OAHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs] ~ KOJIMYECTBA  PA3IUYHBIX  IyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI O 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHILIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaThiBaTh W pEaTu30BbIBAaTH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApHU, CTEKU, OUEpPEIU, IE€PEBD),
UCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKType,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOJIUYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICIIUPYEMOMY OOBEKTY WJIM TPOIECCY, MPEICTABIAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUKU U MIPOTHO3UPOBAHUS) HAIMYUE MPECTABICHUMN
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
91 [IpencraBnenue nHGpoOpMaLUU B 19 1 5
KOMITbIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14
2.3 Komnbrotepnas apudmernka 7
54 Kontponbnas padota "Teopernueckne ) 1
OCHOBBI HH(OpMATUKH"
Wroro no pazueny 42
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI 1
3.3 YuciieHHbIE METOIBI




3.4 AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX 5 1
' JTAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCCHBOB 10 3.5
36 KontposbHas pabota "AITOpuTMBI U 5
' nporpaMmmupoBanue”
Hroro mo pazueny 46
Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH
41 O0paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHanu3 Na”HHBIX 3
Hroro no pazneny 14
Pasnean 5. [loBropenue 3a kypce 10 knacca
5.1 [ToBTOpeHue 9
5.2 HToroBast KOHTpoOJbHAS paboTa 1
Hroro 10
PeszepBHOe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POrPaMMHUPOBAHUS
24 KonTposabHas padota "AAroput™msl u 5 5
' nprpaMMupoBanue”
Hroro no paszneny 52
Paznen 3. UndopmManmoHHbie TEXHOJIOTUH
31 KomnbsroTepHo-maremaTuueckoe 3 9
' MOJICIUPOBAHHE
3.2 ba3bl maHHbBIX 10 4
3.3 Be06-caiiTer 14 4
3.4 KomnbsrotepHas rpaduka 3.5
35 3D-monenupoBanue 3




Hroro no pazneny

Pa3znen 4. Ha3zBanue

48

4.1 \ IToBTOpenune 17
4.2 ’ HroroBast koHTpoOIbHAs paboTa 1
Hroro 18
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeboBanus TeXHUKH OE€30IIACHOCTH U
TUTHEHBI IIPU paboTe C KOMIIbIOTEpPAMU U
JAPYTUMH KOMIIOHEHTaMH U(PPOBOTO
OKPYKEHUS

[TpuHIUIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH JaHHBIMH C ITIOMOIIBIO IIIVH.
KoHTponnepsl BHEIIHUX YCTPOICTB

ABTOMAaTHYECKOE BBIITOJIHEHUE POTPAMMBbI
IIPOLIECCOPOM

OneparuBHas, IOCTOSTHHAS U
JOJITOBpEMEHHAs aMATh. KoHTposepbl
BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k
MIaMATH

COBpeMCHHBIe KOMITBIOTCPHBIC TCXHOJIOTUH

[IporpamMMHoe obecrieueHue KOMIbIOTEPOB,
KOMITIBIOTCPHBIX CUCTEM U MOOMJILHBIX
YCTPOMCTB

CucTteMHOe ITporpaMMHOE 0OecTrieueHue.
OrneparinOHHBIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.




[TapamiensHOE IPOrpaMMUPOBAHUE

HUncTannanus u JCHHCTAJIAI U

10 MPOrpaMMHOTO 0OecreueHust
®daiinoBbie cucTemsl. [IpuHIUIIBI

1 pa3MenieHus ¥ UMEeHOBaHUs (ailioB B
nonaroBpemMeHHoU namsTH. [llabnons! nms
onMcaHus rpyni (aitnon
3akoHojiatenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH MPOTPAMMHOTO 00ECIICUCHUS U
JTAHHBIX
[TpuHIHITE TOCTPOCHUS U aIlITapaTHBIC

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenue IP-ceTr Ha moICeTH C TOMOIIBIO
MacoOK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Buner nestensHocT B cet IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIEC CEPBUCHI U YCITYTH

18 WNudopmannonHas 6€30macHOCTb

19 Bpenonocusie mporpamMmmHoe o0ecredeHue u
MeTObI OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme
"AHTUBHPYCHBIE TPOTrPAMMBbI"
Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

21 PesepBHoe konupoBanwue. [laponpHast

3alluTa apxuBa




22

[udpoBanue JaHHBIX

23

24

AnroputMm mudpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[llnudpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TMCKpEeTH3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadu u o0paboTKu B
IUGPOBBIX CUCTEMAX

27

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO
JEKOANPYEMBIX KOJOB C IIOMOIIBIO AEpEBa.
I'pad An. A. MapkoBa

EnuHuis n3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAUaTCpuvIHasA CUCTCMbBI CUUCIICHUA,




CBsA3b MCXKIY HUMHU

33

34

35

,HBOI/I‘IHaSI, BOCBMEpHUYHAA U
meCTHaAuaTCpuvIHasd CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHUA,
CBs3b MCXKIY HUMU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

37

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHHS

Z[BOI/I‘IHO',HGCHTI/I‘IHaH CHUCTEMA CUHUCICHUA

38
39

40

KoaunpoBanue TekcToB
PactpoBoe konupoBaHue U300paxeHHi

[IpakTuueckas pabota 1o Teme
"luckperusanus rpagpuueckon
uHpopmanun"

41

[IBeToBbIE MOAETHN. BekTOpHOE
koaupoBanue. @opmartsl (paiios.
Tpéxmepnas rpaduka. @paxranbHas
rpacduka

42

Komunposanue 3Byka. OnieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JIJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3psITHOCTH
KOJIMPOBaHUs

43

[IpakTuueckas pabota 1o Teme
" luckpeTrurzaius 3ByKOBo nHpopMarmu'"




44

Konrponsnas pabdora "[IpencraBnenue
nH(popManuu B Kommbrorepe"

45

46

OcHOBBI anreOpsl JIOTUKA

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTHU

47

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C TIOMOIIbIO TaOJIUI] UCTUHHOCTH

48

49

50

[IpakTuueckas pabora no teme «Ilocrpoenune
1 a”HaJIu3 Ta6JII/IIl HCTHHHOCTH B TaOJIMYHOM
poreccope»

Jlornueckue onepanuy U onepanuy Haj
MHOXECTBaMU

Jlormueckue Oorcpanvu U orcpan Haq
MHO>KECTBaMH

o1

52

53

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUH

Jlornueckue QpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXHBIX JJOTHYECKUX
(GYHKIUH OT KOJIUYECTBA apPTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

54

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHHUi1. COBEpILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHUS 0 TabJIHIIe UCTUHHOCTH




55

Jloruueckue 3JI€MEHTEI B COCTaBe
KOMIIBIOTEPA

56

57

58

Tpurrep. Cymmarop. MHoOropa3spsiaHbii
CyMMAarop

IlocTpoeHne cxeMm Ha JIOTHYECKUX
JJIEMEHTaX. 3alKCh JJOTUYECKOIO BBIPAKEHUS
I10 JIOTUYECKOU CXEME

MI/IKpOCXCMH U TCXHOJIOI'HUA UX
IIpOU3BOJACTBA

59

[IpencraBienue LenblX YUCEN B IaMATH
KoMIibtoTepa. OrpaHn4eHHOCTh AUana3oHa
qucesl IpYU OTPaHUYEHUU KOJIMYECTBA
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

60

61

62

be33HakoBbIe 1 3HAKOBBIC JJAHHBIE.
3HaKOBBIN OUT. J|BOMYHBIN TOTIOJTHUTEIBHBIN
KO/l OTPULIATETBHBIX YUCEI

IToGuTOBBIE JTOrMUYECKHE ONEPALHH.
Jlornueckuii, apudmernueckuit u
LIUKJINYECKUH CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckinovaromee U

63

HpelICTaBJ'IeHI/Ie M XPAaHCHUC B IaMATU
KOMITBIOTEPA BEICCTBCHHBIX YUCCIT

64

65

Brinmonsenue onepam/lﬁ C BCICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHMCIICHUAX

[IpakTryeckas pabora no teme «M3ydenue
II0Pa3psAHOTO MATMHHOIO IIPEICTaBICHUS




O EIbIX U BECHICCTBCHHBIX YHUCCII»

KontponbHas padota "Teopernueckue

66 1
OCHOBBI HH(POpPMATUKHI"

67 AHanm3 alropuTMOB 1
Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

68 HHCcTpyMeHTalbHbIE CPEACTBA: TPAHCISATOP, 1
OTJaI4MK, TPOPUINPOBIIHK
Cpena nporpammupoBanus. Komnumsuus u

69 MHTEepHpeTanus nporpaMM. Bupryansabie 1
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTku

70 MeToapl OTJIAJIKK TPOTPAMM 1

71 Turbl mepeMeHHBIX B S3bIKE 1
POTPaMMHUPOBAHUS

72 O06paboTKa IeNbIX Yncel 1

73 O0paboTka BEUIECTBEHHBIX YHCEI 1

74 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

75 Bersnenus. CnoxHble ycI0BHUsS 1

76 [ukitel ¢ ycrmoBuem 1
[{uKJIBI IO IEPEMEHHOM.

77 B3anMo3aMeHseMOCTh pa3IMuHbIX BUIOB 1
IIUKJIOB

78 O6paboTka HaTYpATLHBIX YHUCETT C 1
MCIOJIb30BAHUEM LIUKJIIOB
HaxoxneHne BceX MpOCThIX YHCEN B

79 3ajaHHOM nuarna3oHe [IpakTuueckas padoTa 1 05

o Teme «Pemenne 3a1ad MeToI0M
nepedopar»




80 WuBapuaHT nukia 1

81 JIOKyMEHTHUPOBaHKE MPOTPAMM 1

82 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1

83 Paz0Ouenue 3agaun Ha OA3a/1a4UH 1
Hcnonk3oBaHue cTaHnapTHON OUOIMOTEKU

84 s3bIKa nporpammupoBanus. [logknrouenue 1
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOIUTENEH

85 [Momnporpammel (iponeypsl ¥ (pyHKITHH)

86 [Toanporpammsl (rpoueaypsl U (YHKITUH)

87 [IpakTuueckas pabota no teme "PazpaboTka 1
nojmnporpamm"
Pexypcust. PekypcuBHble 00BEKTHI

88 (bpaxramnsl). PekypcuBHbIE TPOLIETYPHI 1
¢bysakuu. Mcnonb3oBaHue creka 1is
OpraHu3alM PEKYPCUBHBIX BBI30BOB

89 [IpakTuueckas pabota 1o Teme 1
"PexkypcuBHBIE TOATPOrpaMMBbI"

90 MoaynbHBIN IPUHLUI IIOCTPOCHUS 1
porpamMm

01 KonTponbnas pabora "BenomorarenbHbie 1
aJIrOpUTMBI"

92 YucieHHbIE METOIBI 1

03 [IpakTryeckas pabora no reme «HucneHHoe 1
peleHne ypaBHEeHHUI»

94 Hcnonb3oBaHne AUCKPETU3ALNH B 1

BBIYHMCIINTCIBHBIX 3aJadax




95

[IpakTuyeckas pabora o Teme
«[IprbmxEHHOE BBIYMCIICHHE JUTHH KPHBBIX
u wiomanen Gpuryp»

96

97

98

99

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) QyHKIIUN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
ANropuTMBI 00paOOTKH CHMBOJIBHBIX CTPOK:
IIOICYET KOJIMYECTBA IOSABJIEHNI CUMBOJIA B
CTpOKE

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3z0bueHne CTPOKH Ha CJIOBa MO MPOOETbHBIM
CUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK MOJCTPOKU BHYTPH JaHHOHN CTPOKH;
3aMeHa HailICHHOM MOJCTPOKH Ha IPYTYIO
CTPOKY

100

[IpakTuueckas padbora no teme "O6paboTka
CTPOK C UCIMOJIb30BaHUEM (DYHKIIHI
CTaH/IaPTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMUpOBaHUA"

101

102

103

I'enepanms ciioB B 3a1aHHOM ali(haBUTE

MaccuBsl 1 IOCIEI0BATENBHOCTH YUCEL.
[IpakTuyeckas paborta no Teme "3amnoiHeHue
Maccusa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

104

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JIMHENHEIN IIONCK 3aJaHHOI0 3HAUYEHUS B

0.5




maccuse"

[IpakTrueckas padota o teme "llonck

105 MUHUMAJIBHOTO (MaKCUMAJILHOTO) 3JIEMEHTA 1
B YMCJIOBOM Maccuse"
CopTupoBKa OJHOMEPHOTO MaCCUBA.

106 [IpocTeie METOIbI COPTUPOBKH. 05
[IpakTrueckas padota o Teme "lIIpocTeie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoptupoBka cnusHueM. beictpas

107 coprupoBka MaccuBa (amroputm QuickSort). 05
[IpakTuueckas pabora no teme "breicTpas '
COpTUPOBKA MaccuBa"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

108 Maccuse. [IpakTudeckas pabora o Teme 0.5
" JIBOMYHBINA MOUCK"

109 JIByMepHBIE MacCHUBHI (MaTPHIIHI)

110 Anroput™bl 06pabOTKH MaTpUIL

111 Pemrenue 3agad ananmsa JaHHBIX

112 KonTtponbHas pabota "AAropuTmsl 1
porpamMMupoBanue”

113 CpencTBa TEKCTOBOTO Ipolieccopa

114 KomnsrorepHas BEpCTKa TEKCTa
[IpakTruyeckas padorta no Teme "BépcTka

115 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1
bopmymnamn"

116 HNHCTpyMEHTHI pelieH3UpOBAHUS

117 [IpakTuyeckas pabora o Teme 1

"MHoOrocTpaHU4HbIE JOKYMEHTHI"




118

Oo6naunsie cepBuchl. KomiektuBHas pabota
¢ nokymeHtamu. [Ipaktuueckas padota mno
teme "KosutekTuBHas paboTa ¢
JIOKyMEeHTaMu"

0.5

119
120

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MarmaHoe oOydeHue

121

AHanu3 JTaHHBIX C TTOMOIIBIO YJICKTPOHHBIX
TadJIuI

122

123

124

125

126

[IpakTuueckas padora no teme "AHanus
JTAHHBIX C TIOMOIIIBIO JICKTPOHHBIX Ta0mIT"

JIuanu tpennaa. [Ipakrudeckas paboTa mo
teme "IloxOop muHUM TpeHaa,
MporHo3upoBanue"

[Toctpoenue rpadukoB QpyHKINH.
[TpakTryeckas pabora no Teme "Harmsianoe
IIPEICTaBICHUE PE3YIbTATOB
CTaTUCTHUYECKON 00pabOTKHU JaHHBIX B BUJIE
Jyarpamm CpeACcTBaMH PENAKTOpa
ANEKTPOHHBIX Tabnui"

OnTumu3anus Kak MOMCK HAWITy4IIero
pEILIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTruyeckas pabota no Teme "Perenne
3aJ1a4 ONTUMH3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabui"

ITon6op mapamerpa. [IpakTuueckas paborta
1o TeMe "UncneHHoe pellieHne ypaBHEHU ¢
MOMOIIIBIO TTo100pa napamerpa”

0.5

0.5

0.5

0.5

127

[ToBTOpEeHME




128 [ToBTOpenue 1
129 Hrorosast koHTpobHAs paboTa 1
130 [ToBTOpeHME 1
131 [ToBTOpeHue 1
132 [ToBTOpEeHUE 1
133 [ToBTOpeHME 1
134 IToBTOpEHME 1
135 [ToBTOpeHME 1
136 HToroselii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ng Tema ypoka Kourpoabnbie IIpakTuyeckue mupposkie
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI pecypen
KonuuectBo undopmarmu
ANTOPHUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana
4 [IpakTuueckas padora o Teme "Coxatue 1
JTAHHBIX C MOMOIIBI0 anroputma Xaddpmana"
5) Anroputm LZW
ANTOPUTMBI C3)KaTHUS JAHHBIX C IOTEPSIMHU.
6 [TpakTuyeckas pabdora no reme "Cxatue 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
7 CxopocTh nepeiaun JaHHBIX
8 [TomexoycToiunBBIE KOJIBI
9 [TpakTudeckas paboTa mo Teme
"IlomexoycToitunBbie KObI" 1
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbIid A3 PexT.
VYmpaienue Kkak HHQOPMALMOHHBIN
nporecc. OOpaTHas CB3b
11 Mojenv u MOJIETUPOBAHUE
12 I'padur
13 Pemenue 3amau ¢ momoiiso rpadoB




14

[epeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA

18 [TpakTuueckas pabota nmo Teme "Cpencraa
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanu3anys MOHATHUS aJTOPUTMA.

19 Mammuna TelopuHTa Kak yHUBepcalbHas
Mojieb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHne POCTOH MPOTPaMMBI JIIST
MamuHbl Teropunra'

21 Mammna [Tocta

22 Hopmanehsie anropudmel MapkoBa
ANTOPUTMUYECKU HEpa3pelInMbIe 331a4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOM OTJIaJIKU IPOrpaMM

24 C10XHOCTb BBIYUCIEHUI
[Touck mpOCTHIX YKCEN B 3a1aHHOM

25 JUarna3oHe ¢ TOMOIIBIO AITOPUTMA «PEIIETO
Oparocdenar

26 [TpakTuueckast pabota no teme "Ilonck
MIPOCTHIX YHCEN B 33/IaHHOM JramnazoHe"

97 MHoropa3psHbI€e [eble Yncia, 3aJa9n

JUTMHHOW apu(MeTHKH




28

[IpakTudeckas padbota no teme "Peanm3amnus
BBIYMCIICHUN C MHOTOPa3psiAHBIMU YUCIaMu"

29

CrnoBapu (accouMaTUBHBIE MACCHUBHI,
otoOpaxenus ). Xau-tadbaunsl. [Tocrpoenne
aJ1(haBUTHO-4ACTOTHOTO CIIOBaps ISt
3aJJaHHOTO TEKCTa

30

31

32

[TpakTnueckas padota mo Teme "[loctpoeHue
an(aBUTHO-YACTOTHOTO CIIOBAPS JIJIS
3aJIaHHOTO TeKcTa"

AHan3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brinenenue nocienoBaTeaIbHOCTEN MO
nrabsaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHAN3

[IpakTrueckas pabota nmo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33

Creku. AHanM3 NPaBUILHOCTU CKOOOYHOTO
BBIPaXKECHUS

34

35

Brruucnenue apumMeTnueckoro BIpakeHus,
3alMCaHHOTO B NOCT(UKCHON dopMme
[TpakTuyeckas pabdora no reme "Brruucienue

apu(METHUECKOTO BhIPAXKCHUS, 3aUCAHHOTO
B noctpukcHo hopme"

36

Ouepenu. Mcnonb3oBanue ouepenu ajis
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

38

[TpakTnueckas paboTa 1o Teme
"Ncnons3oBanue ouepenn”

HepeBbs. Peanusanus aepeBa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BOnUHBIE




(ounapubie) nepeBbs. [locTpoeHue nepesa
JUTSL 33JJAHHOTO apr(PMETHIECKOTO
BBIPKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBanue 1EPEBbEB /1JIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

40

41

42

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBanue cTeka U ouepenu st 00xoa
JepeBa

PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka u ouepenu i 006xoa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpadha

43

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKoro rpada

Anroput™m JlefKcTphl.

46

[TpakTuueckas pabota no teme "Bpruncienue
JUIMHBI KpaTyaiIlIero myTu Mexay
BepiIMHaMu rpada (anroputm Jeiikctper)”

47

48

Anroput™m Drnoiina—Y opurania

33.2[2[‘{1/1, peuacMbIC C MTOMOIIBIO
JAUHAMHUYCCKOI'0 NporpaMMHUpPOBaAHUS:




BBIYUCIICHHE PEKYPCUBHBIX (YHKINUN

[IpakTrueckas padota mo Teme "Brraucinenue

49 PEKYPCHBHBIX (DYHKIIMIA C TTOMOIIIBIO
JMHAMHUYECKOI0 IporpaMMupoBanus”
3ajauu, peraemMble ¢ IOMOILBIO

50 JUHAMUYECKOT0 POrpaMMHUPOBAHUSA:
HOJCUET KOJIMYECTBA BAPUAHTOB
[IpakTrueckas padota nmo teme "llogcuér

51 KOJINYECTBA BAPUAHTOB C ITOMOIIIBIO
JUHAMUYECKOI0 MpOorpaMMHUpoBaHus”
3amauu, penraeMbie ¢ TOMOIIBIO

52 JUHAMHYECKOI0 IPOrpaMMUPOBAHUS: 3a/1a4H
ONTUMU3ALNU

53 KonTposabHas padota "AAroput™sl u
nporpaMMupoBasnue”

54 KonrtponbHas pabota "AIropuTmsl 1
IporpaMMupoBasHue”

55 [TonsiTHE 0 MapagurMax NporpaMMHpOBaHUS.
00630p A3BIKOB IPOrPaMMHUPOBAHHUS

56 [Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN

57 OO6mbexThI U Ki1acchl. CBOMCTBA M METOIbI
00BEKTOB

58 OOBeKTHO-OPUEHTHPOBAHHBIN aHAIH3
[IpakTuyeckas pabora o Teme

59 "HMcnonp30BaHNE TOTOBBIX KJIACCOB B
nporpamme”

60 Pa3zpaboTtka nporpamMm Ha OCHOBE OOBEKTHO-




OPUEHTUPOBAHHOIO MOAX0/1a

[TpakTnueckas padota "Pa3paboTka nmpocToii

61 [IPOrpaMMBbl C UCITIOIb30BAHUEM KJIacCOB" L
Wnkancynauus. [Ipaktuueckas pabota no

62 teMe "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 0.5
HMHKaICYJIsIHI0"

63 Hacnenosanwue. [lomumopdusm

64 [TpakTuueckas pabota no Teme "Pa3zpaboTka 1
uepapxuu KjiaccoB"

65 Cpenbl ObICTPOIl pa3pabOTKH MTPOTPAMM.
[TpoexTtupoBanue nnTepdeiica moap3oBaTess

66 [IpoexTupoBanue uHTEpPEiica MOIB30BATEINS

67 Hcnonp30BaHrE TOTOBBIX YIPABISEMBIX
9JIEMEHTOB JJIsl TOCTpOeHus uHTepdeiica

68 [IpakTuueckas pabora no teme "Pa3paborka 1
mporpaMMsl ¢ rpaduueckuM uHTepdeiicom”

69 W3yueHnne BTOpPOro s3bIka
IPOTPaMMHUPOBAHHUS

70 H3ydeHue BTOPOTo sI3bIKa
POrPaMMHUPOBAHUS

71 DTanbl KOMITBIOTEPHO-MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
JluckpeTu3arysi Mpu MaTeMaTHIeCKOM

72 MOJICTTUPOBAHUH HETPEPHIBHBIX TPOIECCOB.
MoaenvupoBaHHe ABUKEHUS

73 [IpakTuyeckas paboTa Mo Teme 1
"MopenupoBaHue ABUKEHUA"

74 MopenupoBaHue OMOJIOTUYECKUX CUCTEM. 0.5




[IpakTuyeckas pabora o Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

MareMmaTudeckue MOJACIN B SKOHOMMUKEC.

75 BpruucnurenbHbie SKCIIEPUMEHTHI C
MOJICIIIMHU
Bepostnoctasie moaenu. [Ipaktuueckast

76 pabora o Teme "Mmutarnimonsoe 0
MOJICITMPOBAHKE C TIOMOIIBIO MeTo1a MOoHTe- &
Kapmno"

77 KomneroTepHoe MoienupoBaHie CUCTEM
yIpaBIeHUS

78 O0paboTka pe3ysIbTaTOB KCIICPUMEHTA

79 TabmuuHbIie (pensSIMOHHBIC) Oa3bl JAHHBIX
[Touck, copTupoBKa U GUILTPAIHS TaHHBIX.

80 3anpochl Ha BBIOOPKY JTaHHBIX. 3alpPOCHI €
napaMmerpamu. BeraucisemMble moss B
3ampocax

81 [IpakTuueckas pabora no teme "Pabora c 1
roToBOM 0a30i 1aHHBIX"
MHoroTta0au4Hbie 0a3bl TaHHBIX. THTIBI

82 CBsizel MeX Iy Tabimnamu. BHenHui Kirou.
I{emocTHOCTH 0a3bl JTAHHBIX

83 [IpakTuueckas pabora no teme "Paspaborka 1
MHOTr'OTA0JIMYHON 0a3bl JaHHBIX"

84 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

85 [IpakTuueckas pabora o Teme "3anpockl K 1
MHOTr0oTa0JIMYHON 0a3e JaHHbIX"

86 S3pIk ynpaBienus gfanHbiMu SQL




[IpakTuueckas pabora o Teme "YmnpapieHue

87
JIAHHBIMH C TIOMOIIIBIO si3bika SQL"

88 Hepensmonnsie 6a3bl JaHHBIX. DKCIIEPTHBIC
CUCTEMBI

89 HNHTepHEeT-IPHIIOKEHUS
[TonsiTue 0 cepBEpHOM U KIIMEHTCKOM YaCTAX

90 caiita. TeXHONIOTHS «KIUEHT — CepBeEp», €
JIOCTOMHCTBA U HEJJOCTATKU

91 OcHoBbl si3p1ka HTML

92 [TpakTuueckas pabota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

93 OcHosbl si3p1ka HTML

94 OcHogsl s1361ka HTML
[IpakTuueckas pabora no teme "Coznanue

95 BeO-CTpaHMIIbl, BKIIOYAIOIIEH
MYyJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

96 OcHoBbI KackaHbIX Ta0mwui ctuieit (CSS)
[TpakTideckas paboTa mo Teme

97 "OdopmileHre CTPaHUIIbI C TOMOIIBIO
KacKaJHBIX Ta0auI] cTriein"

98 Cuenapuu Ha s3pIke JavaScript

99 Cuenapuu Ha si3bIke JavaScript

100 ®opMmbl Ha BEO-CTpaHUIIE

101 [IpakTuueckas padota mo teme "Ob6padboTKa
JaHHBIX (popM"

102 Pa3memenue BeO-caiiToB. Yciayra XOCTUHTA.




3arpy3ka QaiisioB Ha calT

103

104

105

106

Kanpuposanue. VcnipaBiienue nepcrneKkTruBbI.

I'mcrorpamma. Koppekius ypoBHEH,

Koppeknus 1Bera. OdecrBeYMBaHUE IBETHBIX

M300paKCHHIA

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
pa3IMYHbIX HUGPOBBIX YCTPOUCTB.
[IpakTuyeckas padora o Teme "O6padboTKa
1 poBbeIx porTorpaduii”

Perymib. Pabora ¢ o6nactsamu. OunbTpsl.
[TpakTuueckas pabota no Teme "PeTyuib
nudpoBbIx Gororpaduiit”

MHorocnoiinbie u306paxenus. TeKCTOBbIC
ciou. Macka cnos. Kananel. Coxpanenue
BBIJIETICHHON 00JacTu

0.5

0.5

107

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxenus"

108

109

[ToaroroBka MiLTIOCTpaIHii 1Sl BeO-CaiiTOB.

[IpakTuyeckas pabora o Teme

" AHUMUpPOBaHHbIE U300pakeHus"
Bekrophas rpaduka. Bekropuzamus
pacTpOBBIX U300paXKEHUI

0.5

110

[TpakTiueckas pabota no Teme "BekropHast
rpaduxa"

111

112

[TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN

[IpakTuueckas padora no teme "Co3nanue
IPOCTBIX TPEXMEPHBIX MoJieIeH"




113 Cerounble Mogenu. Marepuaibl 1
114 [TpakTuueckas padota nmo Teme "CeTo4HbIC 1

Mozenun"
115 MopenrpoBaHue UCTOYHUKOB OCBEILICHHUS. 1

Kamepsi
116 [IpakTuyeckas padora no Teme "Penaepunr" 1
117 AnmutuBHBIE TeXHOJOTUH (3D-ipuHTEpHI) 1
118 [IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U 1

JIOTIOJIHEHHOM PEAIbBHOCTH
119 HroroBast kKoHTpoIbHAs paboTa 1
120 [ToBTOpEeHME 1
121 [ToBTOpEHHE 1 http://kpolyakov.spb.ru
122 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
123 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
124 IToBTOpEeHME 1 http://kpolyakov.spb.ru
125 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
126 IToBTOpEeHME 1 http://kpolyakov.spb.ru
127 [ToBTOpEHUE 1 http://kpolyakov.spb.ru
128 IToBTOpEeHME 1 http://kpolyakov.spb.ru
129 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
130 [ToBTOpEHUNE 1 http://kpolyakov.spb.ru
131 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
132 [ToBTOpEHUNE 1 http://kpolyakov.spb.ru
133 [ToBTOpEHUNE 1 http://kpolyakov.spb.ru
134 [ToBTOpEeHME 1 http://kpolyakov.spb.ru
135 [ToBTOpenue 1 http://kpolyakov.spb.ru



http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/
http://kpolyakov.spb.ru/

136 [ToBTOpenue

http://kpolyakov.spb.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5



http://kpolyakov.spb.ru/

YYEBHO-METOJUYECKOE OBECMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Uadopmaruka (B 2 gactsax), 10 kmacc/ [Tomsikos K.1O., Epemun E.A., OGmiecTBo ¢
orpaHn4eHHon oTBeTCTBeHHOCThI0O « BMTHOM. JlaGoparopus 3HaHuii»;
AxkrmmonepHoe oouectBo «M3aarenbetBo «lIpocBemienner

* Uadopmaruka (B 2 gactsx), 11 kmace/ [Tonskos K.1O., Epemun E.A., O6mectBo ¢
orpaHn4eHHon oTBeTcTBeHHOCThIO « BMHOM. JIaGopatopus 3HaHui»;

AxunonepHoe obmectBo «M3narensctBo «IIpocBeieHne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Meronnueckoe nocodue. Mupopmatuka. 10-11 kmaccbl yrinyOn€HHbIA ypOBEHb
(2023 1.)

Nudopmartuka. bazossiil u yriyonenssiit yposuu. 10—11 kimaccel: MmeTogudeckoe
nocobue / K.1O. Ilonsikos, E.A. EpeMun. Metonnueckoe mocodue coaepx uT
MPUMEPHYIO pabouyIo Iporpammy

[TosicHuTenpbHAs 3aMKUCcKa K 3aBEPIIEHHON IPEIMETHON JIMHUH YYCOHUKOB
«Mudpopmaruka. bazoblii u yriyonenHsiid ypoBam» aiig 10—11 knaccos
obmeo6pazoBarenbHbIX opranm3anuii / K.1O. Tlomsakos, E.A. Epemun
Nudopmatuka. 10—11 kmaccel. ba3oBblil 1 yriyOneHHbI YpOBHH: IPUMEpHas

pabouas nporpamma / K.1O. Ilonsakos, E.A. Epemun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://fcior.edu.ru/
http://kpolyakov.spb.ru
http://kpolyakov.spb.ru/school/probook/prakt.htm



KoHTpO/IbHO-U3MepHUTEIbLHBI MaTepHuaJl JAJIs1 NPOBeIeHUSI IIPOMEeKYTOUHOM
arrectannu odyyarommxcs 10 kinacca no uagopmaruke
Bapuant Ne 1

1. Ha pucynke cxema nopor H-ckoro paiiona nzo0paxkeHa B Buze rpada, B Tabnuue conepxarcs
CBEIECHMSI O IPOTSHKEHHOCTH KaXKJ10M U3 3THX J0POT (B KUIIOMETpax).

Houep oyeETa G
123|456 7 E
1 3913
2030 (8|3 C
I 2
AEIINEN BN
= |5 3 21|30
=]
o | 6 2 21 13
7 5313013 F A

Tak kak TabnuIly U CXeMy pUCOBaJIM HE3aBUCUMO JIPYT OT Jpyra, TO HyMepalus HacelIEHHBIX
IIYHKTOB B Ta0JIMII€ HUKAK HE CBA3aHa ¢ OyKBEHHBIMHM 0003HaueHUsIMU Ha rpade. Onpenenure,
KaKoBa CyMMa MpoTsKEHHOCTEN Aopor U3 nyHKTa D B myHKT B u u3 nyHkra F B myHKT A.

B oTBeTe 3anuiunTe 11€510€ YUCIIO.

2. Muma 3anonHsu TabauIly HCTUHHHOCTH JIorndeckoi GyHkiuu F
—(y—=x)V(iEz—w) V-,

HO yCIIeJ 3al0JHHUTH JHUIIb (PParMeHT U3 TPEX Pa3IUYHbIX €€ CTPOK, Jake HE yKa3aB, KAKOMY
CTOJOIY TaOJIMIBI COOTBETCTBYET Ka)/1asi U3 IIEPEMEHHBIX W, X, Y, Z.

F
0 0
0 1 0
1 0 0

Onpenenure, KAKOMY CTOJIOITY TaOIHIIBI COOTBETCTBYET KaXk/1asl U3 MePeMEeHHBIX W, X, Y, Z.

B oTBere HanummTe OYKBHI W, X, J, Z B TOM HOPSAJIKE, B KOTOPOM UIYT COOTBETCTBYIOIIHE UM
cTtonOibl  (cHauanma OykBa, COOTBETCTBYIOIAsh IEPBOMY CTOJIOIly; 3areM OyKBa,
COOTBETCTBYIOIIasi BTOPOMY CTOJOIlYy, ¥ T.O.). BykBBl B OTBeTe MUIINTE MOAPST, HUKAKUX
paszenuTenei Mex 1y OyKBaMu CTaBUTh HE HY)KHO.

3. Tlo kaHamy CBSI3U IIEpEAIOTCS COOOIEHUS, COJIepIKaIie TOJIbKO OyKBBI U3 Habopa: A, 3, K, H,
Y. [lna nepenavyu UCIOIb3yeTCs IBOMYHBIN KO/, YAOBIETBOPSIONINI psiMoMy ycinoButo daHo,
COTJIACHO KOTOPOMY HUKaKOE€ KOJIOBOE CJIOBO HE SIBJISICTCS HAYaJOM JPYTrOTro KOJIOBOTO CIIOBA.
D10 ycnoBue oOecmedrBaeT BO3MOXKHOCTh OJHO3HAYHON pacmm@poBKUA 3aKOTUPOBAHHBIX
cooOmenuii. KomoBeie cioBa s HekoTophix OykB m3BecTHb: H - 11113 - T10. [nst tpéx
octapmuxcs OykB A, K u U kooBbie ciioBa Hen3BeCTHBI. Kakoe KOIM4YecTBO JBOMYHBIX 3HAKOB
notpeOyetcst st kogupoBanus cioBa KA3ZAUKA, ecnmu W3BECTHO, YTO OHO 3aKOJAMPOBAHO
MUHUMAJIBHO BO3MOKHBIM KOJTMYECTBOM JBOUYHBIX 3HAKOB?



4. My3bIkaJIbHBIN (PparMeHT ObLT 3amucad B (hpopMaTe MOHO, onidpoBaH M COXpaHEH B BUJe ¢aiiia 6€3 UCIoIb30BaHUS
C)KaTHsl JaHHBIX. Pazmep momydeHHoro gaiina - 28 MOaiiT. 3aTeM TOT k€ MY3BIKaJbHBIN ()parMeHT ObLT 3amHcaH
MMOBTOPHO B (hopmaTe cTepeo (IBYXKaHaJbHAs 3aIllKCh) U OMM(POBAH C pa3perieHueM B 3,5 pasa BBIIIE U 4aCTOTOM
JUCKpPEeTU3allM B 2 pa3a MeEHblIe, 4eM B NepBblid pa3. CkaTve AAHHBIX HE MPOU3BOJAMIIOCH. YKaXKHUTE pa3zMep
MOJIYyYUEHHOTO TpH NOBTOpPHOW 3amucu ¢aiia B MOaiir. B oTBeTe 3amuiimnTe TOJIBKO LEJNOE YUCIO, EAUHUILY
M3MEpPEHUs MHCaTh HE HYXKHO.

5. Omnpenenure KOJMYECTBO ISITU3HAYHBIX YHCEN, 3aIMCAHHBIX B BOCBMEPUYHOH CHUCTEME CUHUCICHHS, B 3allHCH
KOTOPBIX TOJBKO OJHa mudpa 6, mpu STOM HUKaKas Heu€THas udpa HE CTOUT PSIOM ¢ ITUppoi 6.

6. Ilpu peructpanuu B KOMIBIOTEPHOH CHUCTEME KaXJOMYy OOBEKTY NPUCBAMBAETCS MJIEHTH(PUKATOP, COCTOSIIUIN U3
250 cMMBOJIOB M COJAEPXKAIIMKA TOJBKO JAECATHYHBIC IUPPHI U CUMBOIBI U3 1650-CHUMBOJIBHOTIO CHEIHATBHOTO
andaButa. B 0aze maHHBIX JUIsl XpaHEHUs KaXJIOro HACHTU(GUKATOpPA OTBEJEHO OAMHAKOBOE M MUHHUMAJILHO
BO3MOXKHOE 1iesoe uuciao 6aiT. Ilpu 3ToM mcnonb3yercs MOCHMBOJIBHOE KOAUPOBAHUE UACHTH(UKATOPOB, BCE
CHUMBOJIBIKOIUPYIOTCSI OIMHAKOBBIM U MUHUMAJIbHO BO3MOYKHBIM KOJIMYECTBOM OUT.

Omnpenenure 00béM mamsatu (B KoOaiit), HeoOxomumblil uis xpaHeHus 65 536 wmpentuduxaropoB. B orBere
3aIUIINTE TOJIBKO 1IEJI0€ YUCIIO - KomdyecTBo KOaiT.

/. Ha pucynke npeacTaBieHa cxema JI0por, cBsasbiBaromux ropoga A, b, B, I', /1, E, XK, U, K, JI.ITo kaxxnoii gopore
MOHO JIBUTAThCS TOJIBKO B OJIHOM HaIpaBJICHUH, YKa3aHHOM CTpesikoi. OnpeieuTe KOJTUIECTBO Pa3IMUHbIX
MyTE€l HEHYJIEBOW JIJIMHBI, KOTOPbIE HAUMHAKOTCS U3aKaHUMBAIOTCA B ropoje E, He cozepkar 3TOT ropoj B Ka4ecTBe
MIPOMEXKYTOUHOTO IYHKTAa HIIPOXOST Yepe3 MPOMEKYTOUHBIE TOpo/ia He O0Jiee 0JIHOTO pasa.

b 1 14

I X K

8. OHepaHI[BI apI/I(bMeTI/I‘-ICCKOFO BBIPpAXKCHUSA 3alIMCAHBI B CUCTEME CHHUCIICHHUA C OCHOBAHUCM 15.

123x515 + 1x23315

B 3anucu 4yucen mepeMeHHON X o0o03HaueHa HewsBecTHas Iudpa u3 andasura 15-pyUuHOl CHCTEMBI CUMCIEHHUS.
Omnpenenute HaUMEHbIIIEe 3HAYCHHUE X, IPH KOTOPOM 3HaU€HHE JTAaHHOTO apu(METHUECKOTO BBIpaXKeHUs KpaTHO 14.
Jlyi HaliIeHHOTO 3HAYEHUS X BBIYMCIUTE YaCTHOE OT JIEJICHHS 3HAaYeHHs apu(MEeTHUECKOTo BbIpakeHus Ha 14 u
YKa)XUTE €T0 B OTBETE B JECATHUYHOMN cUcTeMe cuncieHns. OCHOBaHUE CUCTEMBI CUMCIIEHUS B OTBETE YKa3bIBaTh HE
HYKHO.

9. Ha Bxox anropur™ma nojmaércs HatypajbHoe 4ucio N. AJITOpuUTM CTPOMT IO HEMY HOBOE uucio R criemyromum
oOpazom.



=

Crpourtcs ABonyHas 3anuch yucna N.
2. Jlanee aTa 3amuch 00pabaThIBACTCSI MO CIEAYIOMIEMY TPABUITY:
a) ecnd cyMMa IUGp B JBOMYHOM 3amucu 4uciaa 4€THas, TO K 3TOM 3amucu crpaBajonuckiBaercs 0, a
3aTeM JBa JIEBBIX pa3psaa 3ameHsroTcs Ha 10:
0) ecnu cymMMa 1udp B ABOMYHON 3aMUCH YHUCIIa HEUu€THas, TO K ATOW 3aluCU ClpaBajonuchiBaeTcs 1, a
3aTeM JIBa JIEBBIX pa3psijaa 3aMeHstoTcs Ha 11.
HonyquHa;I TaKuM 06pa30M 3aIIMCh SIBIISIETCS JBOMYHOM 3aIIMCHI0 HCKOMOTO0 uncia R. HaHpHMep, UL HCXOAHOI'O
yucia 610 = 1102 pesynbrarom sBisiercs unciio 10002 = 810, a mssucxomnoro yucna 410 = 1002 pesynpratom
spisiercst uncno 1101,= 1310.
Ykaxxute MUHUMAJIbHOE yuciio N, mocie o0paboTKH KOTOPOTO ¢ TIOMOIIBIO 3TOTO allTOPUTMA IOTyYaeTcst Yucio R,
6omnpiree 40. B oTBeTe 3aMUIIMTE 3TO YHCIIO B JeCATHYHOM CUCTEME CUNCIICHHUS.

10. UcnomuuTens PenakTop momydaer Ha BXOJ CTPOKY CUMBOJIOB M ITPe0Opa3oBhIBacT €. PenakTop MOKET BBIOJIHATh
JIBE KOMaH/Ibl, B 00eMX KOMaHIax V u W 0003HAYaroT IEMOYKH CHMBOJIOB.
A) 3aMeHHTH (V, W)

Drta KOMaH/1a 3aMEHSET B CTPOKE TIEPBOE CIIEBA BXOXKICHHUE IIETIOYKH V Ha ICTIOYKY W.
Hampumep, BBIITOJIHEHUE KOMaH bl
3ameHuTb (111, 27)

npeobpasyet cTpoKy 05111150 B cTpokry 0527150.

Ecmu B CTPOKEC HECT BXO)KI[GHI/Iﬁ LEITOYKH V, TO BEIIIOJITHCHUEC KOMAaH bl
3aMeHUTDb (V, W) He MEHSET 3Ty CTPOKY.

b) Hawnoco (v).

OTta KOMaHa NpoOBEPACT, BCTPEHACTCA JIM LHCIIOYKA V B CTPOKE MCITOJTHUTECIIA PGI[aKTOp. Ecnau ona BCTPEYACTCA,
TO KOMaHJia BO3BpaIacT JIOTHICCKOC 3HAUCHUC KMUCTUHA», BIIPOTHUBHOM CJIY4a€ BO3BPAIIACT 3HAYCHHUC «JIO0XKb).
CTpOKa HCIIOJIHUTEIIA ITPU 3TOM HE UBMCHACTCA.

uxn
NOKA ycnosue
rnocnedosamesibHOCMb KOMAHO
KOHEI] ITOKA
BBITIOJIHSIETCS], IOKA YCIOBHE UCTHUHHO.

B xoHCTpYKIINH
ECJIUN ycnosue
TO komaHOa1
NHAYE komaHOa2
KOHEL ECJIN
BbINONHAETCA KOMaHOal (echu ycnoBue UCTUHHO) UM KOMAHOAZ2 (€CNn YCIOBUE NIOMKHO).

Hana nporpamma st Penakropa: HAYAJIO
ITOKA wnanutocs (>1) MJIU namwiocs (>2) MW namiocs (>0)
ECJIN nanutocs (>1)
TO 3amenuTs (>1, 22>)KOHEL] ECJIN



ECJIN nanutocs (>2)
TO 3amenuts (>2, 2>)KOHEL ECJIN
ECJIN nanutocs (>0)
TO 3amenuts (>0, 1>)KOHEL ECJIN
KOHEI [IOKAKOHEIL]

Ha Bxon nmpuBen€HHOM BBIIIE TPOTpaMMe MOCTYIAET CTPOKA, HAUMHAOIIASACSA C CUMBOJIA «>», & 3aTEM CO/epIKalast
39 uudp «O», n mudp «1» u 39 udp «2», pacHoI0KEHHBIX B IPOU3BOIHHOM MOPSIKE.

Omnpenennte HaMMeHbIlee 3HAYCHUE N, MPU KOTOPOM CyMMa YHMCIOBBIX 3HAUYEHUH IUPPCTPOKH,
MOJTyYHBILEICS B pe3yJIbTaTEe BHIIOIHEHUS IPOTPAMMBI, SIBJSIETCS MPOCTHIM YHCIIOM.

KoHTpo/ibHO-U3MepHuTeIbHBIH MaTePUAJ A/l IPOBeICHUSANIPOMEKYTOUHOM
arrecranuu odyuyaromuxcs 11 knacca no uapopmaruke
Bapuant Ne 1

3aganue Nel. Ha pucynke cnpaBa cxema gopor H-ckoro paiiona mszoOpaxena B Buue rpada, B
TabJInIe COIePHKATCs CBEIEHUs O JJIMHAX 3TUX A0pOr (B KujaoMeTpax). Tak kak TabIuIly U cXeMy pUCOBAIIU
HE3aBHCUMO JpYr OT JApyra, TO HyMepalus HacelEHHBIX IMYHKTOB B TaOyMlle HUKAK HE CBSI3aHa C
OyKkBEeHHBIMH 0003HaueHUsIMH Ha Tpade. Ompenenure, KakoBa JuiMHA Jopord u3 myHkra I B myHkT E. B
OTBETE 3aMUIIUTE L1E€JI0€ YUCIIO — TaK, KaK OHO yKa3aHO B TaOJIHIIE.

ni[n2[n3[nalns| nel n7 b

n 45 10 A
n2| 45 30 55

n3 15] 60

nal 10 30 20| 35

ns 15 55

ne 55/ 60| 20| 55 45

n7 35 45

3aganue Ne2. B ¢parmente 0a3bl JaHHBIX MPEACTABIEHBI CBEJIEHUS O POJACTBEHHBIX OTHOIIEHUSX.
Omnpenenute Ha OCHOBAaHUM MTPUBEJCHHBIX JaHHBIX, (haMIIINIO U UHUIM Al BHYYKH CumoHoBo# P.K.

Ta6bnuuya 1 Tabnuuya 2

ID damunua_N.0. Mon ID_Poautena ID_Pe6eHKa
13 Opy3b A.9. K 13 41
17 CvmoHosa P.K. K 17 64
22 Manbko T.B. M 17 75
29 Kptok M.H. M 29 64
34 Kanuua 3. B. K 29 75
41 Manbko B.A. M 41 22
49 Manbko A.M. M 41 34
56 Kptok T.P. K 49 41
64 Tupac .M. K 75 22
75 Kptok A.M. K 75 34

1) Kamwuma 3. B. 2) Kprok A.M. 3) Kprok T.P. 4) Tupac I'.M.



3apaHue Ne3.

ABTomat o0pabaTsiBaeT HaTypaiabHoe uncio N 1o cneayronemMy anropuTmy:

1. Ctpoutcs nBonyHas 3anuch yucia N.

2. CxnaasiBatoTcsl Bce MUGPHI MONTYYESHHON NBOWMYHON 3amucu. B koHerl 3amucu (cripaBa)
JIOTTMCBIBAETCS OCTATOK OT JICJICHUS MOJYYEHHONW CYMMBI Ha 2.

3. IIpenpiayniuii MyHKT MOBTOPSETCS TSI 3aMMCH ¢ T00aBICHHON MU(PPOH.

4. Pe3ynbpTaT MEpEeBOJIUTCS B ACCATUYHYIO CUCTEMY U BBIBOJUTCS HA SKPaH.

Mpumep. aHo yucao N = 13. Aneopumm pabomaem caedyrowum obpa3om:

1. Jleouunas 3anuce uucna N: 1101,
2. Cymma wyugp Oseouunou 3anucu 3, ocmamox om OeileHusi Ha 2 pagen 1,
HosaA 3anuce 11011.

3. Cymma wyugp nonyuennou 3sanucu 4, ocmamox om Oenenus Ha 2 pagen 0,
HoeaA 3anuck 110110.

4. Ha skpan evigooumcs yucio S4.
Kakoe HanMeHbIee grciio, 6onbiinee 108, MOXKET MOSIBUTHCSI Ha SKPaHE B PE3yIbTaTe paboThI
aBTOMara?

3aganue Ned. ABTomMaTHuUecKas Kamepa MPOU3BOJIUT pacTpoBbie M300paxkenus pazmepom 800x600
nukceneil. [ kogupoBaHus 1[BeTa KaXKJIOTO MHUKCENS UCIOJIb3YeTCsl OJUHAKOBOE KOJMYECTBO OalT, KOJIBI
MUKCEJIeH 3aluChIBalOTCS B (aill oauH 3a ApyruMm 6e3 npomexxyTkoB. O0bEM (aiiia ¢ n3o0pakeHHUEM HE
MoskeT npesbimath 700 Kbaiir 6e3 yuéra pazmepa 3aronoBka (aiina. Kakoe makcumanbHOE KOJIMYECTBO
I[BETOB MOYKHO MCIIOJIb30BaTh B MAIUTPE?

3ananme NeS. Ha pucynke — cxema nopor, ces3biBatomux ropoga A, b, B, I', /1, E, XK, U, K, M. Tlo
KaXJIOH JOpore MOXKHO [IBUTaThCsl TOJBKO B OJHOM HAIlpaBJI€HWH, YKa3aHHOM cCTpeiakod. CKOJIbKO
CYILECTBYET Pa3Iu4HbIX MyTEW, BEAYyIIHNX U3 ropoga A B ropox M u npoxoasimux yepes ropoa I'?

b B n

A W K

3ananne Ne6. 3HaueHne apuMETHUCCKOTO BhIpaeHus: 64 + 8% _ 512 sanmcamu B cucreme
cuuciieHus ¢ ocHoBaHMEM 8. CKosbKO (P «7» B 3TOM 3anucu?

Baganue Ne7. Y ucnonnuress KanbKyasTop TpU KOMaHIbI, KOTOPBIM IIPUCBOCHBI HOMEpA:
1. npubass 1
2. YMHOXb Ha 2

3. YMHOKb Ha 3
CKOJIBKO €CTh IpOorpaMm, KoTopbie uncio 1 mpeoOpa3zyrot B uncio 18?



3ananue Ne8. [losyuyuB Ha BXOJ YUCIIO X, 3TOT aJTOPUTM IeyaTaeT yucio M.
N3BectHO, uTO X > 100. YKaxkute HaumeHblee Takoe (T.e. 6onbiree 100) uucio x, mpu
BBO/JIC KOTOPOT'O aJITOPUTM IeyaTaeT 26.

x = int(input())

L=x
M =65
ifL%2==0: M=52
while L!= M:
if L>M:
L-=M
else:
M-=L
print(M)

3apaHune Ne9. 3a oauH X0 WIPOK MOXKET A00AaBUTh B OJHY M3 Ky4 (IO CBOEMY
BBIOOpPY) OIMH KaMeHb WJIM YBEIMYHUTH KOJIWYECTBO KaMHEW B Kyde B JBa pasza. Urpa
3aBepuIaeTcs B TOT MOMEHT, KOTJJa CyYMMapHOE KOJUYECTBO KaMHEH B KydaX CTaHOBHUTCS HE
meHee 75. IloGenuTeneM cuMTaeTCsl UIPOK, CHAENABIIMN MOCIEAHMM XOJ, T.€. IEPBBIM
MOJIYUYMBIIMH TaKyl0 MO3ULMIO, IPU KOTOPOHl B Kyuax Oyaer 75 mnu Oonblue kamHeil. B
HayvalbHbII MOMEHT B IepBOM Kyue OblI0 8 KaMHeH, BO BTOpoil kyde — S kamuel; 1 < S < 66.

I/ISBeCTHO, yto Bans BBIMT'pAJI CBOUM IIE€PBBIM XOAOM ITOCJIC HEYAAYHOI'O IICPBOI'0 X044 Iletn.
YkaxuTe MUHUMAJIbHOE 3HaUYCHHE S, KOrJaa Takas CUTyalusgd BO3MOKHA.

10. OGoznaumm yepe3 JIEJI (N, M) yTBepKICHUE «HATYpaIbHOE YUCIO N Jenutcs Oe3
ocTaTKaHa HaTypaJbHOE YUCIIO M.
JU1sl Kakoro HAMMEeHbIIero HaTypajbHOro Ynuciaa A Gpopmyrna

(JAEJ(x, 2) — = AEJ(x, 3)) V (x + 4 = 100)

TOX/ICCTBEHHO MCTHHHA (T.C. IPUHUMAET 3HaueHWe 1) mpu JIF0OOM HATYpalbHOM 3HAYCHUH
IIEPEMEHHOM X?
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