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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeactaBieHHblx B GI'OC COQO, a takxke (denepanbHoi padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHbopMaTnka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIIMBAET
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3eaM Kypca ©  PEKOMEHIyemyko  (IIPUMEpPHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaja JUisl KaKJoro roja U3y4eHusl, B TOM YUCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOW Il COCTABJIEHUS AaBTOPCKUX YYEOHBIX IpOrpaMM U Y4EOHHKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH()OPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1ist ypoBHS cpeiHero obiiero oOpa3oBaHHs SIBISIETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopazoBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywneil MnpopecCUOHAIBHOW  JCSATENBbHOCTH KAaK B paMKaxX JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBS3€, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHbBIC MTOIXO0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTu;

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

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IieJICHaIIpaBiIeHHasl TTOATOTOBKA OOYYaIOIIUXCsl K MPOJOIKEHUIO 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBI W CETH, OOJbIINE JaHHbIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3y4YeHUss ydeOHoro mpeamera «MHpOpMaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIel KOHKYPEHIIMM Ha pbIHKE TpyJa. B cBs3M ¢ 3TUM H3ydeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBIITUICHHUS,;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEOUUMHCKOr0O U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37aHUe YCIIOBUW MJi Pa3BUTUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BONPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIUICHHUS, pa3pab0TKy aJTOPUTMOB U OIICHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

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

VYrnyOn€HHbIl ypOBeHb H3yueHUS HWH(DOPMATUKH pEKOMEHAYEeTCS MJis
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEUUAIBHOCTU B 00JacTh HWHGOPMAIMOHHBIX TEXHOJOTUH U HWHXKEHEPHbIE
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa Mo HHpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU [UGPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIeio mrH. KoHTposiepsl BHEMTHUX YCTPOUCTB. [IpsiMOii OCTYIT K TaMSITH.

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

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWIBHBIX yCTpoHcTB. IlapamienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuusd W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou rmamaTu. [11admoHs! 1i1st orrcaHus Tpymin Gaiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokosasl. Cets UHTEepHET. Anpecauus B cetu Uutepuer. [IpoTokob
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBsI3UM € y37ioM ceTd. OnpeneneHue mapuipyra JBUKEHUs
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
['eonndopmanonnbie cucTeMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasuei), THTEPHET-TOProBIIsl, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE OOECIeUeHHe U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. udp Lesaps. [udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
JTUCKpeTH3alud MHGOpMAIMK, TpeIHA3HAYCHHOW [JIsi XpaHEeHUs, Mepenadd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI U3MepeHus KoinuecTBa nHpopManuu. AjdaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MHU(P B 3aMUCH, MPHU3HAK JCIMMOCTH YUCJIA HA OCHOBAaHWUE CHCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecatTuuHOM npodu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



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

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

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHNU U ITyOruHE KOJUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHUA.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] ICTUHHOCTHU. Jlornueckue oneparuu U onepaiyy HaJl MHOKECTBaMHU.

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

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOoJIMYecTBa apryMeHToB. [lofHbIe crucTeMbl JTOTHYeCKUX (PYHKITUH.

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

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabiid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMPU OrpaHMYCHUM KoumdecTBa paspsaoB. llepenonneHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

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

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BelloHeHUE onepanuii ¢ BEHIECTBEHHBIMM YKCJIAMU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIONHUTENIAMU W BBIYMCIUTEIBHBIX alnroputMmoB. OrpeaeneHue
HCXOJHBIX JAaHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET J1aTh TPEOYEMbIH pe3yJIbTar.

Oranbl pelieHusl 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabnuu. Otnagounbiii BbiBoA. [lomarosoe
BBIMOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYEeCKuEe. BeTBieHus.
Cnoxuble ycnoBug. Ilukner ¢ ycnoBueM. [luxabsl 1mo  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBienue IHMKIAa C HMCHOJb30BAaHHEM 3apaHee OMNpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKyMeHTHpOBaHUE IPOrpPaMM. Ucnonb3zoBanue KOMMEHTapHEB.
[loaroToBka onucaHus IPOrpaMMbl U MHCTPYKIIUH JJIs TTOJIH30BATES.

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

HaxoxneHue Bcex IMpoCThIX YMCEN B 3aJlaHHOM AuanasoHe. IIpencraBienue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((ainoBbie ykazatenu). Urenue u3 (aitma. 3amuch B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBanue CTaHAapTHOM OHOIMOTEKH S3bIKa IMPOrPaMMUPOBAHMUA.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. lpubnmxEHHOE BBIYMCICHHE IJIMH KpUBBIX. Bbluncnenue miomazeit
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



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

O6paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (YHKIIMU  s3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJICHHOM IOACTPOKH Ha JPYIYIHO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MAacCUBA WJIM YUCJIOBOM MOCIEI0BATEIbHOCTH (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOr0 MaccuBa. [IpocTeie METOIbI COPTUPOBKU (METOA
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MAaCCHBOB: 3aII0JTHEHUE IByMEPHOTO YMCIOBOTO MAacCHBa IO 3a/IaHHBIM MTPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mpomeccop. PenaktupoBanme u (opmartupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX mporeccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. HTemIeKTyaabHblil aHaNU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroebix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble U TJIOOQJIBHBIH MHUHHUMYMBI I1€J€BOM
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTH uMHpopmaruu. Dopmyna Xaprau. MHpopmarius u BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl ckaTusi JAHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BPEMEHHM IMEpefayud  oT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBropenuem 6utoB. Koasl XaMmmuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WIIM Mpolieccy, Leau mojaenupoBanus. Gopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCIIPHSITHS YeoBeKoM. | paduueckoe mpecTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xola aepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIUYHON (opme. BBIMIPHIIIHBIE U MPOUTPHILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb3oBaHUE METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

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

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

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieto DparocdeHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

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

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTel MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKIMYECKOTO rpada. AJropuTMm
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. Mcmonp3oBaHue creka u
ouepeau s 00X0/1a JiepeBa.

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



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 3a/1a4l ONTUMU3AIUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsmus, Haclie0BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManuoHHbIE TEXHOJIOT U

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

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue  OHOJOTHUECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 10 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHni 00 OMHOTHUIHBIX 00BekTax. Iloie, 3amuch. Kirou tabaumel. PaGora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii xirod. [lenoctHOCTh 6a3b1 TaHHBIX. 3aMPOCHl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

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

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



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenne. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaesnieHHONW oOnactu. IloaroroBka wimocTpauuil ais BeO-CalTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaiius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHojoruu (3D-mpunrtepsl). [lonstue o BUpTyalibHOU
PEaIbHOCTHU U JOTOJHEHHOW PEaIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanu3aiu  CpeJCTBaMM  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBiIeHUN
BOCIIUTATEIILHON JIEITEIIbHOCTH.

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

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMM 1O COLUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

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

5) pusnveckoro BOCNIUTAHUSA:

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



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH(OPMATUKOHN, NpPOrpaMMUpPOBaHMEM U HH(POPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpPa30BaHHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUAX
U poBoOi TpaHCPOpPMAIIMK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMBbI
no wuHbopMaTUKe Yy OOYYaIOUIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

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



METAINPEAMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
Mo3HaBaTeNbHBIE YHHUBEpCaJbHbIE ydeOHBIC JICWCTBUSA, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMATPUBACMBIX SBICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH M  BBIMNOJHATH paboOTy B  YCIOBHSIX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMH  paspemieHuss MpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €T0 WMHTEPIpETaluu, MPeoOpa3oBaHWI0O W MPUMEHEHUIO B Pa3ITUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

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

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



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH NIPOOJIEMBI 1 33J1a4H, JOMYCKAIOIIHNE aIbTCPHATHBHBIC PEIIICHUS.

3) paboTa ¢ unpopMmaumeii:

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

co3dgaBaTh TEKCTHI B pPa3IMYHBIX ¢dopmarax ¢ y4E€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

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

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeIcTBa OOIIEHWs, MMOHUMATh 3HAYCHUE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



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

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YIEHA KOJIJICKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECr0 BKJIaJa M KaXJAON0 y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pEIICHUs TNpoOJieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

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



OCHOBaHMM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU [JIsl OLUEHKH CUTYyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss kypca uHpopmaTuku yriayoinéHHoro ypoBHs 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HH(GOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  MPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBbIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MIOCIIEIOBATENIbHOCTD PEIICHUS 3a7a4 aHaJIn3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAallMOHAPHBIX U MOOUIIbHBIX KOMIIBIOTEPOB, TEHAEHIUNA Pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydyeOHbIX 3aJay 1o
BBIOPaHHOM CIICIIUATN3aINNT;

HaJIU4Ke MPEJCTABICHU O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB M CPEICTB MPOTUBOACHCTBHA OJTUM yIrpo3aMm, COOJIOJICHHE Mep
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(POBOTO OKPYKEHHUS, TTOHUMaHUE
MPABOBBIX OCHOB HWCIOJB30BAHMS KOMITBIOTEPHBIX IMpoTrpaMM, 0a3 TaHHBIX H
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX TapaMeTpax JUCKPETH3aIlnH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHE UCIIOJIB30BaTh MPH PEIICHUH 3aJa4 CBOMCTBA MO3UIIMOHHOW 3alUCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(METHUECKUE OIepalid B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, MCCJIENOBaTh 00JacTh MCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM Juamna3zoHe, 00paboTKka MHOTOPA3PSIHBIX IIEIBIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMmMupoBaHWE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOopHBIC
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



PE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPAalMOHHBIE MAaTEPHUAIIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHU, BBHIOOp ONTUMAIBHOTO pEUIeHUs, NMOA00p JMHUM TPEHJA, pelIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEpHBIE KOJbI, OMYCKAIOIIME OJIHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYEeCKOro rpada), yMEHHE HCIOIb30BaTh JEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIITHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHJIE NPOrpaMM 0a30BbIC
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pelIeHnH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIUCKH, CIIOBApHU, CTEKU, OYEPEAH, JEPEBDS),
UCIIOIb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMH O 0a3aX MOaHHBIX, HX CTPYKTYpE,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTUYECKUE MOJICIIN JIJIsl aHau3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WIJIM TpOIecCcy, MPEACTABIAThH
PE3YNIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,

NOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KjIacCU(PUKAIMKM U MPOTHOZUPOBAHUS) HAIMYHUE TPEIACTABICHUN
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndposas rpaMmoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/af8b25f4
1.2 [TporpammuOE 0OecnieueHe 6
bu6moreka [IOK
1.3 K 5)
OMIBIOTEPHHE CETH https://m.edso0.ru/f47857e0
bu6mmoreka [IOK
14 nu 0 7 2
HpOpMALHOHHAZ Ge30NacHOCTE https://m.edsoo.ru/f47857e0
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenue nadopmaiuu B 19 5 bubnuoreka [JOK
' KOMITBIOTEPE https://m.edsoo.ru/f47857e0
2.2 OcHOBBI anredpsl TOTUKU 14 1
bubmuoreka [JOK
2.3 K 7 1
OMIIIOTEpHAA aPHOMETHIE https://m.edso0.ru/f47857e0
Utoro mno pazneny 40
Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHE
3.1 BBenenue B mporpammupoBaHue 16 0.5 bubmmorexa [JOK

https://m.edsoo.ru/f47857e0



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

3.2 BcenoMorarenbHble allrOpUTMbI 8
3.3 UucneHHbie METObI )
3.4 AJTOopUTMBI 00paObOTKH CUMBOJIBHBIX 5 1
JTAHHBIX
3.5 AJTopuUTMBI 00paObOTKH MAacCCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
bubmmoreka [{OK
4.1 2.
O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 5 httos://m.edsoo.ru/fA7857¢0
bu6moreka [IOK
4.2 A 8 3
HATHS AGHHRIX https://m.edso0.ru/f47857e0
Hroro no pazneny 14
PezepBHoe Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanus u uHpopMamoHHbIe bubnuorexa [JOK
1.1 10 2.5
MPOLECCHI https://m.edsoo.ru/f47857e0
bu6moreka [IOK
1.2 M 2
OACTHpOBaRHE 8 https://m.edsoo.ru/f47857e0
Hroro mo pazueny 18
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHue
bu6mmoreka [IOK
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1 httos://m.edsoo.ru/fA7857¢0
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
MIPOrpaMMUPOBAHUS
Hroro mo pazaeny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerorepHo-matemaTuyeckoe 8 9 bubnnoreka [JOK
' MO/JIEJIMPOBAHKE https://m.edsoo.ru/f47857e0
bu6mmoreka [JOK
3.2 b 10 4
A3DT AGTHBIX https://m.edsoo.ru/f47857e0
3.3 Beo6-caiiTbr 14 4 bubmorexa HOK

https://m.edsoo.ru/f47857e0



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

3.4 KomnsrotepHas rpagpuka 8 3.5

3.5 3D-monenupoBanue 8 3
Wroro mo pazueny 48
PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
TpeGoBaHMs TEXHUKH OE30TTACHOCTH U
1 TUTHEHBI ITPU paboTe ¢ KOMIbIOTEPAMU U 1
JPYrMMHU KOMIIOHEHTaMHu U(GPOBOTO
OKPYKEHHUS
9 [IpuHIMIBI pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIIBIO IIKH. 1
KoHTposiepsl BHENIHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBINOJIHEHUE TPOTPaMMBI 1
MIPOLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
5 JoJIroBpeMeHHas nmaMsitb. KoHTposuiepbl 1
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOT U
[Iporpammuoe obecrnieueHue
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CucteMHO€ MporpaMMHOE oOecIieueHue. 1

OHepaHI/IOHHHC CUCTCMBI




Yrtunutel. [[paiiBepsl yCTpOUCTB.

o [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WHucTannsamus v IeNHCTaIIISA U
MIPOrPAMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHIATIBI

11 pa3MenieHus] © UMEHOBAHUS (aillioB B
noJyiroBpemMeHHo# mamsit. [1labmonsr nms
ONMCaHus rpymni (aiaos
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer

15 Pasnenenue IP-cetu Ha moaceTy ¢
IOMOIIBIO MAacCOK ITOACETEN

16 CereBoe aJIMUHHCTPUPOBAHUE
Bunel nestensHoctu B cetu IHTEpHET.

17 CepBucsol UaTepHeTa. ["'ocymapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHsle mporpamMmmHoe obecrieueHme
1 METObI OOPHOBI ¢ HUM

20 [IpakTuueckas paborta o Teme
" AHTUBHpPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXUBa

uHpopmanuu. PesepBHoe konmMpoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

25

WNudopmanust, 1aHHbIE U 3HAHUS.
NubopmanmoHHbIe TTPOIIECCH B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIE BETMYUHBI U
curHaisl. Heo0xoauMocTh AUCKpeTH3anum
nH(popmaluy, IpeJHa3HaYeHHOMN 1715
XpaHeHus, nepeaadu u 00paboTKU B
U(POBBIX CHCTEMaX

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOILIEHNH, 3aTTUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHuIBI ©13MEPEHHS KOJIUYeCTBa
nHpopManuu. AndaBUTHBIN OAX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLuu

30

CHuCTEeMEBI CUHCIICHHS

31

IlepeBox uncen U3 OJHOU CUCTEMBI
CUHCJICHHS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U




MeCTHaAUATCpUIHaAsA CUCTECMbBI CHUCIICHUA,
CBsA3b MCXKY HUMU

33

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

34

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpruiIHasA CUCTEMBI CHUCIICHNUA,
CBsA3b MCXKJY HUMU

35

ApudmMeTnueckue onepauu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

37

HBOI/I‘-IHO')IGCHTI/I‘-IH&S[ cucTreMa CUMUCJIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHUi

40

[IpakTrueckas padoTa o Teme
" TuckpeTruzamus rpapuaecKoi
nHpopmarun"

41

LIBeToBbie MosIeu. BekropHoe
koupoBanue. @opmarel ¢aitios.
Tpéxmepnas rpaduka. DpakraabHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJIMPOBAHUSA

43

[IpakTuyeckas paboTta o Teme




"JluckpeTu3anus 3ByKOBOW HHPOpMaLUHU'

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKeCTBA. J0Ka3aTeIbCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIIbIO TaOJINIl HCTUHHOCTH

47

[IpakTnueckas pabora o treme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

48

Jlormueckme omcpalnru 1 orcpanuvn Haj
MHOXKECTBaMH

49

Jlornueckue orneparuu 1 ornepaluy HaJl
MHOKECTBaMH

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHUECKUX BBIPAKEHUIA

o1

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

52

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

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIlICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHHUSI 110 TaOIHIIe UCTUHHOCTH

54

Jlormyeckue 3J1eMeHTEL B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTO
BBIPAKEHUS 110 JIOTUYECKOU CXemMe

57

Mukpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBienue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEeHHOCTh JUana3oHa
Yycell IPU OTPaHNYEHUN KOJIUYECTBA
pa3psaoB. [lepenonnenue paspsiaHoit
CETKH

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HaKOBBIN OUT. JIBOMUHBIHM
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
qHUCe

60

[To6uToBBIEC TOrMYECKHE OTIEpaAIIUH.
Jlornueckwuii, apuMeTHUCCKUI 1
UUKIUYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

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

63

Brinmoaxnenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

IIpakTuyeckas pabdora no teme «M3yuenue




nmopaspaaHoro MalliMHHOTO NpCACTaBJICHUS
I EIbIX U BEICCTBCHHBIX YUCCII»

65 AHaNH3 aropUTMOB 1
Dransl penIeHus 3aa9 Ha KOMITBIOTEPE.

66 HNHcTpyMEHTAIBHBIC CPE/ICTBA: 1
TPAHCISATOP, OTIATIUK, TTPOPUITHPOBIIHUK
Cpena mporpamMupoBadust. KoMmusimst

67 Y UHTEPIIPETAIHUS TPOTPAMM. 1
Bupryansnsie mamnsel. THTErppOoBanHas
cpena pa3pabOTKu

68 MeToab!l OTIIAKH POrpaMM 1

69 TUIBI IEPEeMEHHBIX B S3BIKE 1
MIPOrPAMMHUPOBAHHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaifHble U TICEBIOCTYYaHBIC YnCia 1

73 BetBnenus. CroxxHbIe yCITOBUS 1

74 uKbl ¢ yemoBueM 1
[ukibl O mEpEeMEHHOM.

75 B3anMo3ameHseMoCTh pa3IunYHbIX BUIOB 1
LUKIIOB

76 O06paboTka HaTYpaJIbHbBIX YHCEI C 1
HCIOJIb30BAHUEM ITUKJIOB
HaxoxaeHue Bcex MpOCThIX YHCE B

77 3amaHHOM Juana3oHe [IpakTuyeckas 1 05
pabota no Teme «Perenue 3a1a4 METO10M '
nepedopa»

78 WNuBapuaHT nukia 1




79

JIOKyMEHTUPOBaHHUE POrPAMM

O06paboTka JaHHBIX, XPAHSIINXCS B

80 .
(aitmax

81 PazOuenue 3agaun Ha oA3a1a4n
Hcnonb3oBanue ctaniapTHON OMOIMOTEKN

82 s36IKa IporpamMMupoBanus. [lonkroueHue
O61OIMOTEK MOANPOTrPaMM CTOPOHHHUX
IIPOU3BOIUTENEN

83 [Moxmporpammel (TIporierypsl ¥ (pyHKITHH)

84 [Toanporpammsl (porie1ypsl U (PyHKITUN)

85 [IpakTnueckas paborta o treme
"PazpaboTka moamporpamm"
Pexypcus. PexypcuBHbIe 00BEKTHI

86 (bpaxTansl). PekypcuBHBIE TIpOLIETYPHI
¢byuknun. Menonb3oBaHue cTeka s
OpraHu3ali PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas paborta o reme
"PexypcuBHBIE TOATPOTPpaMMBbI"

88 Moy/IbHBIN TPUHLMI TOCTPOCHUS
MporpaMm

89 YuciieHHbIE METO IbI

90 [IpakTuueckas paborta o Teme
«YucneHHoe pelrieHrne ypaBHeHU)

o1 Hcnonb3oBaHue qUCKpETU3AlNU B
BBIYHCIUTENBHBIX 33aa49ax
[IpakTnyeckas paboTta o Teme

92 «[IpubnmxEHHOE BBIUUCICHHE JITUH

KPHUBBIX U IUIOIIAAEH GUryp»




93

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

94

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

95

AATropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 110
poOeNbHBIM CUMBOJIAM

96

ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOKMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padoTa o Teme
"O06paboTKa CTPOK C MCTOIb30BaHUEM
(hyHKIMHA cTaHIAPTHOM OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3a1aHHOM aipaBUTE

99

MaccuBbI U ITOCIEN0BATEIBHOCTH YHUCEL.
[IpakTrueckas padoTa o reme
"3amosHeHue Maccusa'

0.5

100

O06001EHHbIE XapaKTEePUCTHUKU MaCCHBA

101

JIMHEeNHBIN MOKMCK 3aJJaHHOTO 3HAYCHUS B
MaccuBe. [IpakTuyeckas padbora o teme
"JInHEeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

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




3JIEMEHTA B YUCIIOBOM MaccuBe"

CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocTbie METOIBI COPTUPOBKH.

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

104 COp-TI/IpOBKa MaccuBa (anropuTMm 1 05
QuickSort). [Mpaktuyeckas paboTta Mo TeMe
"BeicTpas copTupoBka maccupa”
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTrueckas paboTa 1mo Teme 1 0.5
" JIBOMYHBIHN TTOMCK"

106 JIByMepHBIE MAaCCHBBI (MATPHIIHI) 1

107 Anroput™bl 00pabOTKH MaTPHIL 1

108 Pemrenue 3amay ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIEccopa 1

110 KommnerorepHas BEpcTka TEKCTa 1
[IpakTuueckas pabota o Teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHYCCKUMHU 1 1
dbopmynamu"

112 WNHcTpyMeHTBI pelieH3upoBaHus 1

113 [IpakTuueckas paborta o Teme 1 1
"MHOrocTpaHU4YHbIE TOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHas

114 paborta ¢ nokymeHntamu. [IpakTrueckas 1 05
pabota no Teme "KosektuBHas pabota ¢
JOKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHble 1




116

MammHaHOE 00ydYeHHE

117

AHaM3 NaHHBIX C TOMOTIBIO YJEKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHanu3
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
prldiviig

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsgHoe npencraBieHne pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpenna. [lpakruueckas padoTta o
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBaHue"

0.5

121

[Ton6op mapametpa. [IpakTuueckas pabora
1o teme "UucieHHoe perieHue ypaBHEHHI
C TIOMOIIIBIO TI0100pa mapamerpa”

0.5

122

OnTumMu3anus Kak MOUCK HaMITy4IlIero
pELICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padota o teme "Pemienue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANIEKTPOHHBIX TabIUII"

0.5

123

[ToBTopenue. [Iporpammuoe obecrieueHue
KOMIIBIOTEPOB.

124

[ToBTOpenue. [Iporpammuoe obecnieueHue
KOMIIBIOTEPOB.




125 IToBTOpenue. KomnerotepHble ceTr 1

126 [ToBTOpenue. KomnerotepHble ceTn 1
[ToBTOpenue. Unpopmanus u

127 MH(GOPMAIMOHHBIE MTPOIECCHI. 1
[ToBTopenue. Undopmanus u

128 MH(}OpMalMOHHBIE TPOLIECCHI. 1

129 [ToBTOopenue. OCHOBBI aareOpbl IOTUKH. 1

130 [ToBTOopenue. OCHOBBI aareOpbl JIOTUKH. 1
[ToBTOpEHME. ANTOPUTMBI.

131 [IporpammupoBanue. 1
[ToBTOpEHUE. ANTOPUTMBI.

132 [IporpammupoBanue. 1
IToBTopenue. [IpuknanHeie nporpaMMHbIE

133 CpEICTBa. 1
IToBTopenue. [IpuknanHeie nporpaMMHbIE

134 CpEICTBa. 1

135 Pezeps 1

136 Peszeps 1

BIIIEE KOJIMYECTBO YACOB I1
ObII O CTBO YACOB I10 136 215

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas paborta o treme
"CrxaTne TaHHBIX C TIOMOIIIBIO
anroputMma Xagpdpmana"

Anroputm LZW

AJNTOPUTMBI CKaTHsI TaHHBIX C
norepsmu. [Ipaktuyeckas padora mo
teme "CxaTue TaHHBIX C MOTEPIMHU
(amroputmser JPEG, MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToNYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroiiunBbie KOAbI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U
ux B3auMoaercTeue. CUCTEMHBIN
addekrt. YnpapieHue Kak
nH(OPMALMOHHBIN TpOIIECC.
OO6paTHas CcBs3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader




13

Pemrenne 3aau ¢ momoinsio rpados

14 HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas pabora 1o Teme

16 "[loucK BBIMTPBILIHON CTPATETHH B
urpe ¢ nojaHou uHpopmanuein"”

17 CpencTBa UCKYCCTBEHHOTO
WHTEIUIEKTa
[IpakTnueckas pabora o treme

18 "CpelncTBa HCKYCCTBEHHOTO
MHTEIUIeKTa"
dopmanu3arys MOHATHS ATOPUTMA.

19 Mammuna TreroprHra Kak
YHHUBEpCaJIbHasi MOJIENb BBIYMCICHUH.
Te3uc Yépua—TrropuHra
[IpakTrueckas padoTa o Teme

20 "CocTtaBieHue IPOCTON MPOTPaMMBbl
Ju1st MamvHbl Thropunra

21 Mamuna [locta

22 Hopmansnbie anropudmsr MapkoBa
ANTOpUTMHUYECKU HEpa3peIInMbIe

93 3a1aud. 3a/1a4a OCTaHOBA.
HeBo3M0KHOCTh aBTOMAaTHYECKOM
OTJIAJKU IPOTrpamMm

24 CnoXHOCTh BBIYMCIEHUIN
[Touck mpocCTHIX YUCEI B 3aJAHHOM

25 JMana3oHe C MOMOIIbIO aropuT™Ma

«pemeto JparocheHar




26

[IpakTuyeckas paboTta 1o Teme
"[louck mpoCTHIX YKCEN B 33JaHHOM
nuanasone”

27

MHoropaspsIHble eJble YUCla,
3aauu JJIMHHON apu(pMETUKA

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIUUCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHus1). XMI-TaOJIUIIBI.
[TocTpoenune andaBUTHO-4ACTOTHOTO
CIIOBapS IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas paborta o treme
"[TocTpoenue aihpaBUTHO-4aCTOTHOTO
cioBaps ISl 3aaHHOTO TekcTa"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM
s3bIKe. Brineiaenue
MOCJIeIOBATENLHOCTEN 1O 1a0JI0HY.
Perynspnsie Boipaxenus. YacToTHbBIN
aHaJIn3

32

[IpakTrueckas padoTa o Teme
" AHaIu3 TEKCTA Ha €CTECTBEHHOM
SI3BIKE"

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAYKEHUS

34

Brrunciienue apugmMeTnyeckoro
BBIPaXKCHUS, 3aIIMCAHHOTO B
nocTpuKcHOU hopme




35

[IpakTuyeckas paboTta 1o Teme
"Bbrancienue apupmMeTndeckoro
BbIPpAKCHUA, 3alITMCAHHOI'O B
noctpukcHoi hopme”

36

Ouepenu. Vcnonp3oBanue ouepenu
AJI1 BPEMCHHOI'O XpaHCHUSA JaHHBIX

37

[IpakTnueckas pabora o treme
"Ucnonw3oBanue ouepenn”

38

Hepesbs. Peannzanus gepesa ¢
TTOMOTIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) JCPEBbHSI.
[TocTpoenue nepeBa Jist 3a1aHHOTO
apu(METHIECKOTO BBIPAKCHUS

39

[IpakTrueckas padoTa o Teme
"Hcnonbs3oBaHue I€PEBHEB IS
BBIYHCIICHUS apU(PMETUUECKUX
BBIpaKEHUIT"

40

PexypcuBHbIe anroputMel 00xo1a
nepesa. Mcnosib30BaHue cTeka u
ouepenu i 006xo/1a aepena

41

PexypcuBHbIe anroputMel 00xo1a
nepesa. Mcnosib30BaHue cTeka u
ouepenu s 00xo/1a AepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MHHHMAaJbHOIO OCTOBHOTO JIepeBa
B3BELICHHOT'O CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon




rpada B IIUPUHY

44

KosnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOTO
aIMKINIecKoro rpada

45

Anroput™m JlefKCTphI.

46

[IpakTnueckas pabora o Treme
"Brruncienue JJIMHBI KpaTyaiiero
MyTH MEXIY BEepIIMHAMU Tpada
(anroputm JlewkcTpor)"

47

Anroput™m ®noitga—Y opiiasnia

48

3agauu, pernaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFp&MMHpOBaHHﬂZ
BBIYHCIIEHUE PEKYPCUBHBIX (QYHKIIUI

49

[IpakTrueckas padoTa o Teme
"Beruncienue peKypCcuBHBIX (YHKIIHMA
C TIOMOIIIBIO TMHAMUYECKOTO
nporpaMMupoBaHus"

50

3azlaq1/1, pemacMbI€ C IIOMOIIBIO
JAUHAMHUYCCKOI'O IIporpaMMHUPOBaHMs:
MHOJICYET KOJIUYECTBA BapHaHTOB

51

[IpakTueckas paboTa o Teme
"Iloacuér KoIM4YeCTBa BAPUAHTOB C
MMOMOIIBI0 TUHAMHYECKOTO
nporpaMMupoBaHus"

52

33,&3‘{1/1, peuracMbI€ € MOMOIIBRO
AUHAMHWYCECKOI'0 IpOTpaMMHUPOBAHUS:
3aga4d OIITUMHU3AlluH

53

Ilonsatue o nmapagurmMax




nporpammupoBanus. O030p A3BIKOB
IIPOrpaMMHUPOBAHUS

TTonsarue 00 00OBbEKTHO-

o4 OPUEHTUPOBAHHOM
MIPOrPAMMHUPOBAHHH

55 OO6bexThI 1 Ki1acchl. CBOMCTBA U
METO/IbI 0OBEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTnueckas pabora o treme

57 "Ucmonp30BaHme TOTOBBIX KJIACCOB B 1
nporpamme”
PazpaboTka nmporpamm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO
MoAxo0/1a
[IpakTuueckas padota "Pa3paboTka

59 MPOCTOM MPOTPaAMMBI C 1
HCIIOJIb30BAHUEM KJIaCCOB"
Nuxancynsuus. [Ipaktuyeckas

60 pabora o Teme "Pa3paboTka Kiacca, 0.5
HCTOJIb3YIOLIETr0 MHKATICYJIAIUI0"

61 Hacnenopanue. [Tommmopdusm

62 [IpakTuueckas paborta o treme 1
"Pa3paboTka nepapxuu KiaccoB'
Cpenpl ObICTpOI pa3paboTKu

63 nporpaMM. IIpoexkrupoBanue
uHTepdeiica moib3oBaTens

64 [IpoexTupoBanue uHTEpPEiica

IIOJIB30BaTCIIA




65

Hcmonp3oBanue roToBBIX
YIPABISEMBIX 3JIEMEHTOB TSI
MOCTpOCHHS HHTEpdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpammsl C
rpadudeckum uHTEpdericom”

67

N3yuenune BTOpOro s3bka
MIPOrpaMMHUPOBAHUS

68

N3yuenune BTOpPOro s3bka
MIPOrpaMMHUPOBAHUSA

69

OTarnsl KOMIIBIOTEPHO-
MaTeMaTH4E€CKOT0 MOJIEIUPOBAHUS

70

JluckpeTrusanus npu MaTeMaTH4ECKOM

MO/IETUPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
IBYDKEHUS

71

[IpakTrueckas padoTa o Teme
"MonenupoBaHue JBUKEHUS"

72

MopenupoBanue OMOJIOTHUECKUX
cucteM. [IpakTuueckas padoTa 1mo
teme "MojenupoBaHue
OMOJIOTHYECKUX CHCTEM"

0.5

73

MaremaTtudeckue MOACIu B
9KOHOMUKE. BBIUNCIUTEIbHbBIC
OKCIICPUMCHTBI C MOACTIAMUA

74

BeposTHOCTHBIE MOIENH.
[IpakTuueckas paborta o Teme
"UMHUTAIIMOHHOE MOJEIIUPOBAHUE C

0.5




nomo1bo Mmeroga Moure-Kapio"

75

KomnbrorepHoe MO 1enMpoBaHue
CUCTEM YIIpaBIICHUS

76

O0paboTka pe3yabTaToB
IKCIIEPUMEHTA

77

Tabnuunble (pensiuoHHbIE) Oa3bl
JTAHHBIX

78

[Touck, coprupoBka 1 pUIbTpaIUs
JAHHBIX. 3aMpOChl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C MapaMeTPaMHU.
BrrancisieMble noJs B 3arpocax

79

[IpakTnueckas paborta o treme
"Pabora ¢ ToTOBOI1 0a30ii TaHHBIX"

80

MHuororta0anyHsle 0a35l JaHHBIX.
Turmbl cBs3eit MEX Ty TaOIUIIAMU.
Buemruwmii ximrod. IemocTHOCTE 6a3b1
JAHHBIX

81

[IpakTuueckas paborta o reme
"Pa3paboTka MHOTOTAOIUYHOM Oa3bI
NaHHBIX"

82

3ar1pocm K MHOTOTa0JMYHEIM Oa3aM
JaHHBIX

83

[IpakTuueckas paborta o Teme
"3anpockl K MHOrOTabIM4HOM Oa3e
JaHHBIX"

84

S3pIk ynpasieHus qaaasiMua SQL

85

[IpakTudeckast paborta o Teme
"VrpaBneHue JaHHBIMU C TIOMOUIBIO




si3pika SQL"

Hepensmonnsie 6a3bl JaHHBIX.

86
DKCHEPTHBIE CUCTEMBI

87 WHTepHeT-npuioxxeHus
[ToHsATHE O CEPBEPHOM U KIMEHTCKON

88 yacTax canta. TeXHOJIOrus «KIMEHT
— cepBep», €€ TOCTOMHCTBA U
HEJO0CTaTK!

89 OcHogsl si3p1ka HTML

90 [IpakTnueckas paborta o treme
"Co31aHue TEKCTOBOM BeO-CTpaHUIIb"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
[IpakTrueckas padboTa o Teme
"Co3nanue BeO-CTpaHUIIBI,

93 BKJTIOYAIOIIEH MYJIbTUMEIUMHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIC
JTaHHBIE, BUCO)"
OCHOBBI KaCKaJIHbIX TAOJHI[ CTUJIEH

94
(CSS)
[IpakTuueckas pabora o Treme

95 "OdopmiieHne CTpaHUIbI C TOMOIIBIO
KacKaIHbIX Ta0IuI cTuiieii”

96 Crenapuu Ha s3bIKe JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®opmbl Ha BEO-CTpaHUIe

99 [IpakTudeckast paborta o Teme

"O6paboTKa 1aHHBIX (hopM"




100

Pa3memenue BeO-caiiToB. Ycmyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calfT

101

Kanpuposanue. cnpasinenue
nepcnekTuBsl. ['ucTorpamma.
Koppekuust ypoBHE#, KOPpEKLIHS
nBera. OOecBeUNBaHUE IIBETHBIX
n300pakeHu

102

BBog m3ob6paxenuii ¢
HCIIOJIb30BAHUEM Pa3IUYHBIX
undpoBbIx ycTpoiicTB. [IpakTuyeckas
paborta no Teme "O6paboTka
undpoBbIx GoTorpaduit”

0.5

103

Perymb. Pabora ¢ obnactsamu.
OunbTpel. [IpakTuyeckas padora mo
teMe "PeTymb mudpoBhIX
dhoTtorpadmit"

0.5

104

MHorocnoitHbIe U300pakeHUSI.
TexcToBrle ciion. Macka ciosl.
Kananel. CoxpaHnenue BbIICICHHON
obnactu

105

[IpakTuueckas paborta o Teme
"MHorocolHbIe H300paXkeHus"

106

[ToaroTroBka umtrOCTpauil s Beo-
caiftoB. [IpakTuueckas pabora no
TeMme "AHUMUPOBAHHBIE
n300paxxeHus"

0.5

107

Bekrophas rpaduxa. Bekropuzarus
pacTpoOBbIX N300paKEHUN




[IpakTuyeckas paboTta 1o Teme

108 "BektopHas rpaduka" 1
[TpuHIMIIBEI TOCTPOCHUS U

109 pelaKTUPOBAHUS TPEXMEPHBIX 1
MoJenen
[IpakTuyeckas pabora o Teme

110 "Co3nanue npocTbIX TPEXMEPHBIX 1
Moernein"

111 Cerounbie MoJien. Matepuansl 1

112 [IpakTnueckas pabora o treme 1
"Cerounsie moaenu"

113 MopennpoBaHre HCTOYHUKOB 1
ocsenieHus. Kamepsl

114 [IpakTrueckas padoTa o Teme 1
"Pennepunr"

115 AnmutuBHBIE TexHOJoTHHU (3D- 1
MIPUHTEPHI)

116 [Tonsitue o BHvayaanoﬁ pearbHOCTH 1
Y JIOTIOJTHEHHOH peabHOCTH

117 MosTopeHue. Lnpposan rpaMmoTHOCTb. 1

118 MosTopeHue. Undpposaa rpaMoTHOCTb. 1

119 MosTopeHue. Undpposaa rpaMmoTHOCTb. 1

120 MosTopeHue. Undpposaa rpaMoTHOCTb. 1

121 MosTopeHune. TeopeTUYeCcKMe OCHOBbI 1
NHPOPMATHKM.

122 MosTopeHue. TeopeTUYeCcKMe OCHOBbI 1

NHPOPMATHKM.




123 NMosTopeHme. TeopeTnyeckme OCHOBDI 1
MHOOPMATHKMN.
MosTOpeHme. TeopeTnyeckmne OCHOB
124 TOPEHMU peTnyecKkm HOBbI 1
MHOOPMATHKMN.
MosTOpeHune. Anropntmmsaumsa m
125 P P 4 1
NpPOrpaMmmMmmupoBaHHUe.
MosTopeHune. Anro 3a
126 BTOPEHMU ITOPUTMU3ALUSA U 1
NpPoOrpaMmmMmupoBaHMe.
MosTopeHune. Anro 3a
197 BTOPEHMU JIFOPUTMM3ALMNA U 1
NpPOrpaMmMunpoBaHMe.
MosTOpPEHME. AnroputMmmsaums u
128 P P 4 1
NpPOrpaMmMunpoBaHMe.
MosToperHmne. NHGOPMALMOHHbIE
129 P dopmav 1
TEeXHONOrUN.
MosToperHune. NHGOPMaALUMOHHbIE
130 P $opmav 1
TEeXHONOrUN.
MosToperHne. NHGOPMaALUMOHHbIE
131 P dopmav 1
TeXHON0rUun.
MosToperHmne. NHGOPMaALUMOHHbIE
132 P dopma, 1
TeXHON0rUun.
133 peseps 1
134 peseps 1
135 peseps 1
136 peseps 1
OBIIEE KOJIMYECTBO YACOB I10 0 36.5
ITPOTPAMME '










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

e K.IO. Ilonskos, A.E. Epemun «Mudopmaruka. 10 kmacc. ba3oBblii u
yrayOJIeHHBIM  ypoBeHb» (B 2 wd4actix) — M.:bunom.JlaGopatopus
3HaHui,2020

e K.IO. IlonskoB, A.E. Epemun «Mudopmaruka. 11 kmacc. ba3oBblii u
yrayOJIeHHBIM  ypoBeHb» (B 2 wuacTsax) — M.:bunom.JIaGopaTopus
3HaHui,2020

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

® KOMIBIOTEPHBIN MPAKTUKYM B SJIEKTPOHHOM BHU/JI€ C KOMILIEKTOM
AJIEKTPOHHBIX YUECOHBIX CPEJICTB, pa3MEIIEHHBIN Ha CaliTe aBTOPCKOTO
rosutekTHBa: http://kpolyakov.spb.ru/school/probook.htm

® DJICKTPOHHBIN 33JJTAUHUK-TIPAKTUKYM C BO3MOKHOCTbIO aBTOMaTUYECKOM
MPOBEPKHU PEUICHUI 3a/1a4 IO TPOTPAMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

® MaTrepHuabl i MOATOTOBKY K UTOTOBOM aTTecTaluy 1Mo HHPOPMAaTHUKE B
dbopme EI'D, pazMeniéHnabie Ha caiiTe MaTepuabl, pa3MeIleHHbIC Ha CalTe
http://kpolyakov.spb.ru/school/ege.htm;

® METOAMYECKOE MOCcCoOue ISl YUUTES;

e koMmIuiekT DenepanbHbIX MU(PPOBBHIX HHOOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcoB (manee @IIUOP), nomemenubii B komiekuuto DOIUOP
(http://www.fcior.edu.ru);

ceTeBasi METOAMUECKasl CIIyk0a aBTOPCKOTO KOJUIEKTHBA ISl Ie1aroroB Ha

caiite nznarenbctia http://metodist.lbz.ru/authors/informatika/7/.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ABropckas mactepckast JI. JI. bocosoii: https://bosova.ru/

2. ABtopckas mactepckas K. FO. ITonskosa: https://kpolyakov.spb.ru/

3. Enunoe coneprxanue oomero oopasosanws: https://edsoo.ru/
4. Kak ucnonb3oBaTh yueOHUKHU JecTByromiero OITY. Pekomennanuu g
yanreneid. Mapopmatuka: https://uchitel.club/fgos/fgos-informatika

5. Caiit ®enepalbHOT0 HHCTUTYTA TieIarornaeckux umepenwii: https://fipi.ruy


http://kpolyakov.spb.ru/school/probook.htm
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
https://kpolyakov.spb.ru/
https://edsoo.ru/

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIBI

Bxonnasi KOHTpoJILHasI padoTa 1o
ungopmartuke 10 kaace

1. B aJATropuT™ME, 3alIMCAHHOM HUIKE, HCIIOJB3YIOTCHA HEJOYUCJICHHBIC NMMEPEMEHHDBIC
a, bu C, a TaK/Ke CJICAYIOIIHE OIICpallun:

O0o3HaYeHH Tun onepauuun
e
.= IIpucBanBanue
+ Cnoxenue
- Brrauranne
* YMHOXeHNE
/ Jlenenmue

Onpenennre 3HaueHUe NMePeMEHHOM a MOCJIe UCTIOJTHEHU S
AAHHOIO0 AJIrOPUTMA:

a:=-32
b:=a-al2
c:=-b-a
a:=a*2+c

Iopsinok neicTBUIT COOTBETCTBYET NpaBwiiamM apupmeruku. Onpenenure 3HaUYeHHE
nepeMeHHOM a.

1) 0 2) 128 3)-48 41%

2. Jlns kaKoro U3 yKa3aHHbIX 3HAYEHUI Yuciaa X UICTHHHO BbIpaskeHHe  —»
(X>4)V((X>1) I (X >4))? (Oo3nauenns: V -
gorndyeckoe UJIHU; — cJeJloBaHue).

1)1 2) 2 3)3 4)4
3. YkaxkuTe siueiKy, aJjpec KOTOPOii SIBJIsIeTCSI OTHOCUTEIbHbIM.
1) D30 2) E$5 3) $A8 4) $F$7
4. JlaH ¢pparMeHT 3JIEKTPOHHOMH TA0IMIBI:
A B C
1 6 4 =A2+B2
2 =2*A =A2+B1 =C1*2+B
1 2
OmnpenennTe 3Ha4YeHHe B ueiike C2.
1) 72 2) 58 3) 26 4) 50

5. B Tabumue mnpuBeaeHbI 3ampochl K MOUCKOBOMY cepBepy. Pacmnosoxure
0003HAYCHHS 3aIPOCOB B NMOPSIAKE BO3PACTAHUS KOJHYECTBA CTPAHHUL, KOTOPbIE
HAaWIeT MOMCKOBBI cepBep MO Kaxaomy 3anpocy. (Jass o0o3HaveHus
jJornyeckoin omepauuun HJIM B 3ampoce HcHoab3yercsd CHMBOJI |, a 1A
Jorundeckoit onepanun U — cumsoa &).

Coun & Oimmmmmazna

Coun & Xokkelnt & Onummnnana

Xoxkke# | Coun

Onumnuana | Coun | Xokken

= 3 o1 >




1) AIBb 2) BAI'B 3) BABI' 4) 'BBA
6. Jlan ¢pparmenT 6a3bl JTaHHBIX:

Homep Damuius Nmsa OtuyecTB Kuace baJuibl
0

1 NBAIINH WBan [leTpoBuu 10A 25

2 CMHUPHOB  [lIérp WBanoBuu 9b 49

3 IIMITKOB ['ennaquit [leTpoBuu 10b 1

4 MUIINHA  [Tarbsna AnexkcaHzipoB 9A 4
Ha

Onpenenure, kakyo crpoky Oyaer 3anumath ¢pamuiaus UBAIIUH nocie

NPOBeICHUS] COPTHPOBKH 110 BO3PACTAHMIO B 1oJ1e baniv
1) 1 2) 2 3)3 4)4

7. BpluMcianTe cymMmy ABOMYHOIO M AecsiTuyHoro yucea 102 + 1010. [peacraBbTe
pe3yJabTaT B AECATHYHOM ccTeMe CUMCIeHHSI.

1) 100 2) 58 3) 12 4) 16

8. ®parMeHT aJropuTMa n300pakeH B Buje 0J10K-cxeMbl. OnpeneauThb, Kakoe
3HaYeHHne nepeMeHHoi C OyaeT Hame4aTaHo B pe3yJbTaTe BbINOJHEHH S
¢dparmenTa aaropurma:

xR

foo
(I
LHo—

na HeT

r -

A =4%*2

i e

C=A+2%D

/ Ilewame C /

Ykaure 3HaYeHHe nepeMenHol C
1) 26 2) 12 3) 111 4) 3

9. OmpeaeauTe 3Ha4YeHNE LEJTOUNCTEHHBIX TEPEeMEHHBIX D 1 ¢ mocJie BHIMOTHEHUS
(pparmenTa nporpamMmsI:



10.

11.

12.

13.

14.

15.

75;
a mod 10;

a:
b:
c:=adiv10;

1)b=7,c=5 2)b=12,¢c=7 3)b=12,c=5 4)b=51c=7

MHo:XxeCTBO KOMIILKOTEPOB, COeTUHEHHBIX JTUHUSIMHA nepeaavu nmbopMaunn, - J9TO:

1) koMIBIOTEpHAS CETh

2) JIOKaIbHAsl CETh

3) rinobanbHas ceTh

4) Unrepuer

JlokasibHasi ceTh, BCe KOMNBIOTEPHI B KOTOPOii pAaBHONPAaBHBI, - 3TO:

1) perroHanbHas CETh

2) ceTh C BBIJICTICHHBIM CEPBEPOM

3) UnTepuer

4) oHOpaHTOBas CETh

Ha6op npaBwi, mo3BOISIONININ OCYIIECTBIIATH COSTUHEHNE U OOMEH TaHHBIMU
MEX/Y BKIIFOUEHHBIMH B CETh KOMITBIOTEPAMH, - TO:

1) URL

2) WWW

3) poTOKOT

4) IP - ampec

CxopocTs nepenayu ganubix yepe3 ADSL - coenunenne papua 128 000 out/c.
CkoJbK0 BpeMeHHU (B MUHYTAaX) 3aiiMET nepeaada ¢aia oobémom 5 MoaiiT mo

3TOMY KaHAaJIy?
1) 328

2) 41
3)55
4) 40

AJipec KOMNBIOTEPA, 3aNIMCAHHBIN YeThIPbMS IECATHYHBIMH YHCJIAMHU,
pa3aejiéHHbIMU TOYKAMU,
- 9TO:

1) URL

2) WWW

3) IpoTOKOII
4) IP - ampec

HTML - crpanuna, ¢ koTopoii HaunMHaeTcst padoTa Opay3epa NpH ero BKJIIOYEHHH,

- 3TO:
1) ToMeHHO€E UMs
2) TOMaIIIHsAs CTPaHUIA

3) URL
4) IP — aapec
TecT ouennBaercs ciaeaylmmuM oopazom:
IIpoueHT BHIMOTHEHUS 3aIAHUST OrMeTKa
90% u Ooltee OTJINYHO

75-89%% XOpOI1IO




50-74%% yJIOBJIETBOPUTEIILHO

menee 50% HEY/IOBJIETBOPUTEIILHO
Kiroun
2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1 1 3 3 3 2 4 1 4 3 3 4 2

IHonyronosasi KoHTpoIbHAsA padora 3a 10 Kiace

BAPUAHT 1

1. Ckoabko CAWHUII B I[BOH‘IHOﬁ 3alIMCH MICCTHAAUATCPUIHOTO YHUCJIa

12F046?

. IlpousBoaunace JAByXKaHalibHas (CTEpPEO) 3BYKO3aIlHCh c
gacToToil nuckperuzanuu 32 k[ u 24-OMTHBIM pa3pelieHHeM.
B pesynpraTe Obl1 monyuen Qaitn pasmepom 120 Mo6aiiT, cxatue
JAHHBIX HE MPOU3BOAMIOCH. Onpenenute MpuOIU3UTENbHO, CKOJIBKO
BpeMEHU (B MHUHYTax) MpoBOAWIAach 3amuch? B kauecTBe oTBeTa
yKa)kuTe OJinxKaiiiiee K BpeMEHH 3alMCH LEJI0€ YHUCIIO.

YV ucnojaHuTens HpI/I6aBI/IT€HB ABC KOMaHIbI, KOTOPBIM ITPUCBOCHLI
HOMCpa:

1. mpudaBb OJIMH,
2. yBeJIMYb CTAPUIYIO HU(PY uncia Ha 1.
[lepBas U3 HUX YBETUYMBAET YHCIIO HAa dKpaHe Ha 1, BTopas

yBeIu4IuBaeT Ha 1 crapmyro (JieByro) udpy 4nciia, HampuMep Yrciio
23 ¢ TOMOIIBI0 TaKOW KOMaH]Ibl MPEBPATUTCS B UUCIIO 33.

Ecnu crapmas nudpa yucna paBHa 9, To BTopasi KOMaH/ja OCTABIISET
3TO YKciio Hem3MeHHbIM. [Iporpamma nist [Ipubasutens — 3to
IIOCJIEA0BATEIILHOCTh KOMaH/I.

3anuImMTe MoCaeI0BaTeIbHOCTh KOMAaH/I, KOTOPHIC YHCIIO 25
npeodpa3yroT B unciio 477 OTBeT:__

Mexny Hacenéunpivu nynktamu A, B, C, D, E, F moctpoenst noporu,
NPOTSHKEHHOCTH KOTOPBIX MpUBe/ieHa B Tabnuile. (OTCyTCTBUE YUCia B
Ta0JINIIe 03HAYAET, YTO MPSIMON JOPOTU MEKIY MyHKTAMH HET.)

A B C D E F
A 2 19
B 2 11 3 8
C 11 4




D 3 2
E 19 8 4 2 6
F 6

Onpenenute AJIMHY KpaTyallero Nyt Mexxy nynkramu A u F (npu
YCIIOBUH, YTO MEPEJIBUTAThCS MOYXKHO TOJIBKO MO MOCTPOEHHBIM
Ioporam).

5. Jlano RGB- npencrasnenue useta, #0??F00 . Onpenenute, kakue
IICCTHAIIATePUYHbBIC (PPl HAJIO TOCTABUTh BMECTO 3HAKOB
BOTIPOCA, YTOOBI MOTYYUTh 3CJICHBINA IIBET.

1) AA
2) FF
3) A0
4) OF

6. 3apanme 2. CumBosiom F 0003HaueHO OJTHO U3 YKa3aHHBIX HUXKE
JIOTUYECKUX BBIPAKEHUM OT TPEX apryMeHToB: X, Y, Z. [lan
¢dparMeHT TabIHIIbl HCTUHHOCTU BhIpakeHus F:

X Y Z F
0 1 1 0
1 1 0 1
1 1 1 0

Kaxkoe BbIpaskeHHE COOTBETCTBYET F?

HDXAYANZ

2)-"XVYV-Z

HIXAY AL

4H-XV-aYVZ

7. Omnpenenure 3HaueHUE nepeMeHHoN C 1ocIie BBITOJIHEHUS
cienyromniero ¢gparMeHTa nporpamMmbi;
a:=4;
a:=a*(-a);
b:=-a/2;
c:=(a+b)+3;

8. 3ammmuTe 3HaYCHHE NIEpeMEeHHON D mociie BeIMoaHEeHHS QparmMenTta
ajnropuTMa:



o o
([l
= O

fa

b:=a* (b+1)
a:=a+l

\

9. Jlan (hparMeHT 3JEKTPOHHOM TaOJIUIIBL:

A B C
1 20 3 ‘ .
y —("'1-5- . = . +C T+ = ) =
Z [=CI-5‘BI'BI| =(BI BAlbl 3) CI-45 <&

Kaxkoe 1ienoe 4unciio D0JDKHO OBITH 3amucaHo B stueiike Bl, uyToOnl
MOCTPOSHHAsI TTOCJIE BBITIOJIHECHUS BBIYMCICHUN TUarpaMma 1o
3HAUYEHUSIM nuara3oHa s;ueex A2:C2

CootBeTrcTBOBaNIa pUCYHKY? MI3BECTHO, UTO BCE 3HAUCHUS
nuamna3ona Al:C2 uMeT OOUH U TOT K€ 3HAK.

10.T1letst 3amumcan [P-ampec MIKOMBHOTO cepBepa Ha JUCTKE Oymarud u
IIOJIOKHWII €r0 B KapMaH KypTkd. lletnHa mama ciydaiiHO moctupana
KypTky BMmecTe ¢ 3amuckoir. [locme ctupkum Iletss oOHapyxun B
KapMaHe deTblpe oOpweiBKa ¢ (Qparmentamu [P-agpeca. Otu
¢parmentsr o6o3Hauensl OykBamu A, b, B u I'. Boccranosure IP-
aapec. B oTBeTe ykaxuTe Mocae0BaTelIbHOCTh OYKB, 0003HAYAOIINX
¢dbparMeHTsl, B IOpsiKe, COoTBeTCTBYIOMmEM [P- ampecy.

2.19 LVSOJ 5.162 w

A b B r







HroroBas (BxoaHas) KOHTpoJbHas padora 3a 10(11) kiaacc,
uHpopMaTuKka nNpopuib
3ananue 1

Ha pucynke cxema mopor H-ckoro paiiona m3zoOpaxeHa B Buue rpada, B
TaOIHUIE COJIEPKATCS CBEICHUS O MPOTSIXKEHHOCTH KaXXIOW U3 ATUX Jopor (B

B Howmep nyHkTa
1 2'3 4| 5 6 |7
1 3|4 10
g2 9 8
=
E(38]3 1 6
b r S a4 6 |7
2|5 9 | 118
i.; 6 | 10 1 551
y 4 8 71 8

A o E X
KWJIOMETpPax).
Tak kak TabmMily W CXeMy pHCOBaJIM HE3aBUCUMO JpYyr OT JApyra, TO
HyMepalys HaceJIEHHBIX TyHKTOB B TA0JIMIIE HUKAK HE CBsi3aHa ¢ OyKBEHHBIMU
o0o3HaueHusiMU Ha rpade. Omnpeaenure, KakoBa MPOTSHKEHHOCTh JOPOTU U3
nyHkTa /[ B nyskrt E. B oTBere 3anummuTe 1enoe 4ucio — Tak, Kak OHO YKa3aHO
B Ta0JIHIIE.
Otser: 7

3ananue 2
Jlornueckass ¢pynkuus F 3amaércs Beipaxenuem (x A -y) V (Y = z) V —w.

Onpenenute, KakoMy CTOJNOIy TaOMUIBI HUCTUHHOCTH  (DYHKIIHH
? ? ? ? F
0 0 0
0 1 0 1 0
1 0 0

COOTBETCTBYET KaXKJasi U3 MEPEMEHHBIX X, Y, Z, W.
B otBere mamummte OYKBBI X, Y, Z, W B TOM TOPSAJIKE, B KOTOPOM HIYT
COOTBETCTBYIOIIME UM CTONOIBI. OTBET: XWZY

3ananue 3

ITo xaHa;y CBSI3W MEpeAarOTCs COOOIICHUS, COASPKaIINe TOJIBKO OYKBBI A, b,
B, I [Ina nepemauym MCHONB3YeTCA ABOWYHBIA KOJ, YIOBJICTBOPSIOIIUN
ycinosuto ®ano. Konosie ciioBa 17151 OyKB U3BECTHBI: A

— 0, b - 1111, B - 1010. Haiinure K01 MUHUMAJIBHOW JUIMHBI JIsi OYKBBI 1.
Ecam Takux KOJIOB HECKOJIBKO, YKa)XKMTE€ KOJI C MHHUMAJbHBIM YHCIOBBIM
3HaueHueM. IIpumedanue: ycmoBue @aHO O3HAYaeT, YTO HU OAHO KOJOBOE
CJIOBO HE SBJISIETCS Ha4alioM JIpyroro koaosoro ciaoa. Oteet:100



3amanue 4

Ha Bxox anroputma mopaércs HatypaiabHOoe 4ucio N. AJITOpUTM CTPOUT MO
HeMy HOBoe yucio R ciaegyronum o6pazom.

1. CtpouTtcst nBoMYHas 3anmuch yrciia N.

2. Jlanee sta 3anmuck 00pabaThIBaeTCs MO CIEAYIOMIEMY MPABUITY:

a) €ClIM YKMCJIO KPaTHO 3, TOT/Ia B KOHEIl JIOMUCHIBACTCS TPU MIIQAIINX pa3psaa
MOJIYYEHHOM IBOMYHOMW 3aIUCH,

0) eclid 4YUCIO HE KpaTHO 3, TOorja B KOHEI[ JOMHUCHIBACTCA JIBOUYHAS
MOCJIEIOBATEIILHOCTh, SBJISIIONIASACS PE3yJIbTATOM YMHOXKEHHUS 3 Ha OCTaTOK OT
nenenus unucna N Ha 3.
[TonyueHnHnast TakuM oOpa3oM 3alUCh SIBISECTCS JBOMYHON 3aMUCHhI0 MCKOMOTO
gyucia R.
Hanpumep, nns ucxonnoro yucina 510 = 1012 pesynpTaToM SIBISETCS YHMCIIO
1011102 = 4610, a nns ucxoguorouncyia 910 = 10012 pesynbTaTom sIBISETCS
yucio 10010012 = 7310. Vkaxute HaunOosbiiee yucio N, mocie o0paboTku
KOTOPOT'O C TIOMOIIIBIO ATOTO aIropuT™Ma mnojydaercs yucio R, menbmiee 100.
B oTBeTe 3anumuTe 3TO YKCIIO B JECATUYHON cucTeMe cuucieHus. OTeT:22
3amanue 5

[Tonp3oBatens 3ammcan ronocoBoe coobmieHue. CooOIeHne MpeacTaBiseT
coboit crepeo ayauodailnl co cHeAyrONMMH [apaMeTpamu: TiyOuHa
KoJaupoBaHus — 24 6uT, yactoTa auckperu3anuu 16000 oTcy€ToB B CEKyHAY,
Bpems 3anucu — 90 c¢. JlanHoe cooOmienue Obl10 oTmpasieHo 1mo Cetw co
ckopocThio 64 000 6ut/c. CkoMbKO CeKyH[ OyaeT mepeaaBaThCs TOJIOCOBOE
coobOmienne? Otset: 1080

3ananue 6

Bce 4eThipexOyKBEHHBIE CJIOBA, B COCTaBE KOTOPBIX MOTYT OBITh TOJBKO
pycckue OykBol A, B, JI, O, P 3ammcanbl B aj(aBUTHOM TOPSJIKE H
IpOHYMepoBaHbl HaunHas ¢ 1. Hike nmpuBeieHo HAYamo CImcKa.

1. AAAA

2. AAAB

3. AAAJI

4. AAAO

5. AAAP

6. AABA

[Tox kakuM HOMEPOM HJIET MEPBOE CJIOBO,

"aunHaromieecs Ha JI?Otser: 251

3aganue 7

[Ipu peructpauum B  KOMIBIOTEPHON  cHCTEME KaXxAOMY OOBEKTY
prcBauBaeTCsa UaeHTU(UKATOP, cocTosmmii n3 113 cuMBOIIOB U copepsKanuit
TOJIBKO JTeCATUYHBIC MUPPHI U CUMBONBI U3 2025-CUMBOIBLHOTO CIIEIIUATTEHOTO
andasuta. B 6a3ze maHHBIX 7151 XpaHEHUS KaXJI0ro UACHTU(DHUKATOpA OTBECHO
OJIMHAKOBOE€ M MHHUMAJILHO BO3MOXHOE ILenoe uyucio Oaiftr. Ilpu stom
UCIIOIB3YIOT MOCUMBOJIBHOE KOJMPOBAHUE UACHTU(DHUKATOPOB, BCE CHUMBOJIBI



KOJIUPYIOT OJIMHAKOBBIM M MHUHHUMAJIBHO BO3MOXKHBIM KOJUYECTBOM OWT.
Onpenenute 00bEM mamsitu (B KOaiT), HeoOxoaumelil st xpaHeHus 32 768
uneHTugukatopoB. B oTBeTe 3amummTe TONBKO IEI0€ YHUCIO — KOJIUYECTBO
Ko6aiit.

OtBeT:4992

3ananue 8

Ucnomaurens Pez[aKTop IMOJIy4acT Ha BXOA CTPOKY I_II/I(i)p nu Hp606pa3OBBIBaeT
e€.
Ucnonnurens Pegakrop monydaer Ha BXOJ| CTPOKY HAUMHAIOIIYIOCS Ha 3 U
coaepikaryto gaiaee N mudp 5(n > 3).
Ha Brinosninenue PenakTopy nana cieayromas nporpammas
HAYAJIO
MOKA Hawnocb (25) WAW Hawnocb (355) WIUM Hawnocb (555)
ECAWU Hawnocb (25) TO
3ameHnTb (25, 3)
KOHEL EC/U
ECAWU Hawnocb (355) TO
3ameHnTb (355, 52)
KOHEL EC/U
ECNM Hawnocb (555) TO
3ameHuTb (555, 23)
KOHEL EC/U
KOHEL TMOKA
KOHEL,

Hailinure MuUHUMaNbHOE 3HAYEHUE N, IPU KOTOPOM cCymMMa P

KOHEYHOM cTpoku Oynet paBHa 27.0t1BeT: 16

3aganue 9

Ha pucyHke npencraBieHa cxema J0por, cBs3biBatomux ropoaa A, b, B, I', I,
E, XK, 3, U, K, JI, M. TTokaxxaoi 1o0pore Mo>KHO ABUTaThCSl TOIBKO B OJHOM
HampaBJIE€HUM, YKa3aHHOM CTPEJIKOM.

5 i\ n

B K N

Onpenennute KOIUYECTBO PA3JIMYHBIX ITYTEH, KOTOPhIE HAUMHAIOTCS B TOpoAe A
Y 3aKaHYMBAIOTCS B TOpojie M.
OtBeT:66



3agaunue 10

Onepanbl apu(PMETUUECKOTO BhIPAKEHUS 3aMMCAHbl B CUCTEME CUUCIICHUS C
OCHOBaHHeEM 15.

97968x1315 + 7x21315

B 3anucu uncen nepeMeHHo# X o003HaueHa HeusBecTHas 1udpa u3 andasura
15-puyHoOii cuctembl cumciieHns. OnpenenuTe HaUMEHbBIIEE 3HAYCHUE X, TIPH
KOTOPOM 3HA4YCHHUE JIAHHOTO apu(METHYECKOro BBIpakeHUs kpatHo 14. Jlms
HAWJCHHOTO 3HAYEHUsS X BBIYUCIUTE YAaCTHOE OT JICJCHUS 3HAYCHUS
apu(pMETHIECKOTO BBIpXKCHHS Ha 14 M yKaKUTE €ro B OTBETE B JCCATUYHOU
cucteme cumciieHus. OCHOBaHHWE CHCTEMBI CUHCIICHUS B OTBETE yKa3bIBaTh HE
HY’KHO.

OtBet:116070624

3aganue 11

OGo3HaunM depe3 M&N TOPaspsAAHYI KOHBIOHKIUIO HEOTPHIATEIBHBIX
nensix yuces M u N, Tak, Hanpumep, 14&5 = 11102&01012 = 01002 = 4. dns
KAaKOTr0 HaMMEHBIIEr0 HEOTPULATEIBHOTO LEJI0r0 YUCIaA GopMyna

X&39 =0V (X&11 =0 — =(x&A =0))

TOXXJIECTBEHHO WCTHHHA (T.€. MMPUHUMAET 3HaueHue 1 mpu JTr00oM
HEOTPUIIATEILHOM I1€JIOM 3HAYCHHHIIEPEMEHHOM X)?
OTtBeT:36

3aganue 12

AJTOpuTM BBIUKCIIEHUS 3HaveHus ¢pyHkuuu F(N), rae N — HaTypaibHOE YKCIIO,
3a71aH CJIEAYIOLUIMMH COOTHOLLICHUSIMMU:

F(n) = n, ecotm n > 2025,
F(n) =n + 3 + F(n+3), ecitu n < 2025.

Yemy paBHO 3HaueHue Beipaxkenus F(23) — F(21)?OtBer:1338

3ananue 13

B ¢aiine (13.txt) comepKuUTCs MOCIEAOBATEILHOCTD IENIBIX YUCEN. DIEMEHTHI
MOCJICIOBATEIFHOCTA MOTYTIIPUHUMATH 1ieJibie 3HaueHus oT 1 7o 100 000
BKIIFOUATENbHO. OTnpeienuTe KOJIMYECTBO Tap MOCIEA0BATEILHOCTH, B KOTOPBIX
TOJILKO OJHO YMCJIO TPEX3HAYHOE, 1 CYMMa JIEMEHTOB TIaphl KpaTHA
MUHUMAJILHOMY TPEX3HAYHOMY 3HAYCHHIO MTOCIICIOBATEIHHOCTH,
OKaHYMBAIOMIEMYyCs Ha 5. B oTBeTe 3anummTe 1Ba 4Mcia: CHavajaa KOJIMIeCTBO
HaWJIEHHBIX TIap, 3aTeM MUHUMAIBHYIO U3 CYyMM 3JIEMEHTOB TakuX map. B
JAHHOW 3a/a4e MO/ Mapoi moipa3yMeBaeTCs IBa HAYIIUX MOAPS] DIEMEHTA
MOCJICIOBATEIIHHOCTH.



Otsert: 2 33120
3aganue 14

Ucnonuurens Anierpo npeodpasyeT 4HMciio Ha dKpaHe. Y HCHOJHUTENS €CTh
TPHU KOMaH/Ibl, KOTOPBIM MMPUCBOCHBI HOMEPA:

A. ITpuGasuts 1
B. [IpuGaButs 2
C. YMHOXWUTH Ha 3

[lepBasi kOMaH/1a yBEIWUYMBAECT YKCJIO HA dKpaHe Ha 1, BTOpas yBEJIMYHUBACT
YuCJIO0 Ha 2, TpeTbss ymMHOXaeT ero Ha 3. [Iporpamma najis HCTIOTHUTENS
AJerpo — 3T0 mociea0BaTeIbHOCTh KOMaH . CKOJIBKO CYIIECTBYET IPOrpaMM,
JUISL KOTOPBIX MPU UCXOJHOM YHCIIE 3 Pe3ylbTaTOM SIBIsETCS 4uciio 18 u mpu
ATOM TPACKTOPHS BBIYUCICHUN COJEPIKUT YUCIIO 8, HO HE COEePKUT uucio 137
TpaekTtopusi  BBIYMCICHUNW  MPOrpaMMbl — 3TO  TOCJEAOBATEIBLHOCTD
pe3yIbTATOB BBHITIOJIHEHUS BCEX KOMaHJ Mporpammbl. Hampumep, mis
nporpammbl ABC mnpu ucxomHoMm uuciie 7 TpaeKTopus OyIeT COCTOSITh W3
yucen 8, 10, 30.

OTBeT:200

3amanue 15

Texcroseiit daiin (16.txt) cocrout He OGoisee, uem u3 1 200 000 mpomucHBIX
CUMBOJIOB JIaTUHCKOTO andaButa. Onpeaenure MaKCUMaJIbHOE KOJIMYECTBO
UAYIIUX TOJPSA CUMBOJIOB, CPEAN KOTOPBIX Jt0ObIE ABAa CUMBOJIau3 Habopa Q,
R, S B paznuynpix KOMOMHALKAX (C Y4ETOM MOBTOPEHUIT) HE CTOST psioM. Jlist
BBITIOJTHEHUS ATOTO 3aJ]aHUsl CIeAyeT HAMCaTh IPOrPaMMYy.

Otset:544

3aganue 16

Hanumure nporpamMmy, KOTopasi UIIET CPEAM LENbIX YUCell, TPUHAIEHKAITNX
yuciaoBoMy oTpes3ky [81234;134689], uucna, uMErOIIMe POBHO TPU Pa3IMUHBIX
HaTypaJIbHBIX JI€NUTENA, HE CUMTAasd €AUHULIBI U caMoro yucia. {ns kaxmoro
HAWJIEHHOTO YKCIIa 3aIUIINTE 3T TPHU JCIUTENS B TAOIUIly HA IKpaHe C HOBOM
CTPOKH B MOPSJKE BO3pACTaHUSI ITUX TpexX Henutenei. Jlenurenu B CTpoke
TaOJIUIIBI TAKXKE JTOJDKHBI CIIEI0BATH B MOPSIKE BO3PACTAHMUS.

OTtBer:
17 289 4913
19 361 6859
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