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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3zoBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHOpMaTHKE Ha€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeru OOy4YeHMs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpECTBAMU
yuebHoro mpenmera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHUPOBAHME MO pa3liesiaM U TEMaM Kypca, ONPEAENSIET paCIpPEICICHUE €ro
Mo Kjiaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE pachpeacsiecHue y4eOHbIX YacoB
N0 TEMaTWYeCKUM pa3fenaM Kypca U pPEKOMEHAyeMylo (IpUMEpPHYIO)
MOCJIEAOBAaTEILHOCTh  HUX  HM3YyYCHHS € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCS.

[Iporpamma o nHpopMaTHKe OnpeaeseT KOJIMUeCTBEHHbIE U KAYECTBCHHBIC
XapaKTEPUCTUKU y4€OHOro Marepuaia Jiisl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BUAA KOHTPOJIS (IMIPOMEKYTOUHOU
aTTeCTaluu oOyyJaronuxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCyapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma no nHbopMaTuke sIBISIETCS
OCHOBOM JIIl COCTaBJIEHHUS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOT'O TJIaHUPOBAHUS KypCa YUUTETIEM.

NudopmaTtuka B cpegHem o01ieM o0pa30BaHUN OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4YaromieH
3aKOHOMEPHOCTH MPOTEKaHUS U BO3MOXXHOCTH aBTOMAaTHU3allud MH()OPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpUMEHEHUs]  UHPOPMATUKH, TIPEKIE  BCETO
nH(OpPMAITMOHHBIC TEXHOJIOTUH, YIIPABIICHUE U COITMAIBHYIO cepy;

MEXIUCIUTUIMHAPHBIN ~ Xapaktep UWHQOpMaTUKU U HUHPOPMAIMOHHOM
NEeSATETbHOCTH.

Kypc uHbopmatuku ajis ypoBHsS CpeIHEro 00Iero oOpa3oBaHUs SBIISAETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH 0O0ydJaronmumxcsi B 00JacTu
nHOOpPMATUKA U WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPASTCS
Ha CoJIepKaHue Kypca MH(DOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSSHHOTO  TMPUMEHEHUS  HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, HUHTEpIpEeTaluio U 0000IIeHne
ATOTO OTBITA.



Pesynbrartel  yriyOleHHOTO YpPOBHS HM3y4deHHUsI yduyeOHOro mpeaMmera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocyenyromniei npodeccuoHaabHOM eaTenbHOCTH. OHU BKIIOYAIOT B CE0S:

OBJIQJICHUE KJIFOYEBBIMU MOHATUSAMH W 3aKOHOMEPHOCTSAMH, PACIO3HABAHUE
COOTBETCTBYIOIIMX MM  IPU3HAKOB M  B3aUMOCBS3€H,  CIHOCOOHOCTh
JEMOHCTPHUPOBATH PA3IMYHBIE TIOJIXO0/IbI K U3YUECHUIO SBJICHUN;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTepHbIE ISl UCTIOJIb30BaHM METO/IOB U HHCTPYMEHTApHs JaHHOTO y4eOHOTOo
MIPEAMETA;

HaJM4yue TMpPEJCTABICHUN O JaHHOM Y4YEOHOM IMpeaMEeTe Kak IE€JIOCTHOM
TEOpUU (COBOKYMHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJACTAMU
3HAHUM.

B pamkax yriy06n€HHOTO ypoBHSI U3yueHUs MHMOpMATHKU 0oOecreuynBaeTcs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJOJKEHHIO 00pa30BaHUS B
OpraHu3alnusax  MOpodeccCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasl MHXeHepHs, UHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE O0OYy4Y€HWE, MPOMBIIUICHHBIM WHTEPHET BEIIEH, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBHIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTMU BHUPTYaJIbHOM W
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1€ UW3y4YeHUsi yuyeOHoro mnpenmera «MHpopmatuka» Ha
yIIyOJI€HHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JanbHEHIIero pa3BUTUS WH(OOPMAIMOHHBIX KOMIETEHIUH OOy4aronierocs, ero
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
M BO3paCTalolIeil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopmaTku, HHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHS;

cOpPMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIuio;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  HWHGOPMAIMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeEJIOBEKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,
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HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHMH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4E€OHOM, MPOEKTHOM, HAy4HO-
UCCIIEIOBATENbCKOM U TBOPYECKOM AESITENBHOCTH, MOTHMBALMU O0YyYaroluxcs K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JPYTHX 3JEMEHTOB LHUQPPOBOrO  OKPYKEHMS, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetTd VHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Pasnen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUWHBIN anmapaT HMH()OPMATUKH, BOIPOCH KOJUMPOBAHUA HH(GOPMALIUH,
U3MepeHus MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUA.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUIEHUS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CIOXHOCTH,
(GbopMUpOBaHKE HABBIKOB peali3allii MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen  «MHpopMauMoOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPUKIAIHBIX
IIPOTrPaAMMHBIX NPOAYKTaX W MHTEPHET-CEPBHUCAX, B TOM YKCJIE B 3aJa4ax aHaIu3a
JAaHHBIX, UCMOJb30BaHUIO 0a3 JaHHBIX U BJIEKTPOHHBIX TaONULl JJs PEIICHHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénHoM nanee copepxaHuu ydeOHoro npeamera «HMHpopmaTrkay
KYPCUBOM  BBIJICJCHBI JIOMOJHUTEIbHbIE TEMBbI, KOTOpblE HE BXOJIAT B
00s13aTebHYI0 pOorpaMMy 00yUYEHHs, HO MOTYT OBITh NMPEAIOKEHBI IS U3YUESHHUSI
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

YrnyOn€éHHbld  ypOBEHb HU3Y4Y€HUSI HHPOPMATUKH PEKOMEHIYyeTcs MJis
TEXHOJIOTUYECKOr0  MpO(uisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyOJEHHBIH YPOBEHb W3YUYCHUS
UHPOPMATUKU OOECIIeUHBAET: MOJArOTOBKY OOyUYalOIIUXCsl, OPUEHTUPOBAHHBIX Ha
CHELMAIBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUH U HWH)KEHEPHbIE
CHEIUATbHOCTH, YYacTHE B MPOEKTHOM M UCCIENOBATEIbCKON NIESITENIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-
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KOMMYHUKALIMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIMMIMA/IAX U Cllaye
Ennnoro rocyapcTBEHHOTO 3K3aMeHa Mo HH(OPMAaTHKE.

[locnenoBareabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa oOydeHHs
MOXET OBbITh HM3MEHEHa MO YCMOTPEHHIO YYMTENs NpH TOJArOTOBKE pabouei
IIPOrpaMMbl U TOYPOUHOI'O IIJIAHUPOBAHMSL.

OO11ee YnciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(pOpMaTHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJICIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

MudpoBasi rpaMOTHOCTD

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU()POBOTO OKPYKECHHUSI.

[TpuHIMTIBI PpabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  IPOIIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJATOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
MOMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsMOi JOCTYN K MaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
Cynepkomnbtotepbl. PacnpenenéHable BhIUMCIUTEIBHBIE CUCTEMBI U 00pabOTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcerpoeHHsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
PoGoTu3npoBaHHbIE MPOU3BOCTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
porpaMMHOro oOecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepanMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouicTB. MHCTasiuuss W JAEUMHCTAUIALUA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHus W UMEHOBaHUS (aljIoB B
noyroBpeMeHHoi namsty. [labmons! 1u1st onmcanus rpymnn (aityios.

[IporpammHoe oOecnieuenue. JIMieH3UpOBaHUE MPOrPAMMHOI0 00ECTICUEHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPaMMHOE
obecrieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCThb, YCTaHABIMBaEMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
POrpaMMHOr0 o0ecredeHus: U HUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CerteBbie npotokonbl. Cetb UHTEepHET. Anpecauns B cetu MuTepHet. [IpoTokobl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTy ¢ IOMONILI0 Macok mojacereil. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OnpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.



Buast  pestensHocth B cetw  Uutepner. CepBucbl  HMHTepHeTa.
["eonndopMarimonnbie CUCTEMBI. [ €0I0KaIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(HanpuMep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoLMaTbHBIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMU. CeTeBOM
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momiMHHOCTH
nostyueHHou nHopmaiuu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3aHHBIC C HCIIOJIb30BAaHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOieMbl 3aIuThl
uHdpopmaruu  u  wHbOpMarMoHHOW  Oe3omacHocTH. CpeacTBa  3aIlUTHI
uH(OpMAIIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX cuctemax. lIpaBoBoe obecrieueHne WHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO JOCTyna K  JIMYHOU
KOH(UIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOE mporpaMMHOE OOECIeueHUuEe U CIOCOObI
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[[luppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mudposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmariusi, nanasie u 3HaHusA. MHMOpMalMOHHBIE MPOIIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTH3auu uHpopMaIuu, MpeaHa3HAYEeHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOmMpoBaHHWE. PaBHOMEpHbBIE UM  HEPABHOMEPHBIC  KOBI.
JlexoaupoBaHue COOOIIEHMI, 3alIMCAHHBIX C MOMOILIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OJHO3HAYHO AEKOJAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuibl n3Mepenust komuectBa uHpopManuu. AaBUTHBIA MOIXO] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILENIbIX W JPOOHBIX YHCET B
MO3UIIMOHHON cucTeme cuucieHusi. CBoOMCTBa MO3UIIMOHHOW 3aluCH YHUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCIa HA OCHOBAaHUE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-U4HOM CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSATHUHYIO.
AJITOpUTM TIepeBOJa UEJIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUUCICHUA B P-
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nuHyto. IlepeBon koHeuHOW necATU4YHON JApobu B P-nunyro. JIBomuHnas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHUCIICHUS, CBSI3b MEXYy HUMH.
Apudmerrueckue ornepanydd B MO3UIMOHHBIX CHUCTEMaxX CUMCIEHUsA. TpouyHas
YPaBHOBEILICHHAS! CUCTEMA CUUCICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Craagapr UNICODE. Kommposka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3oOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JIaHHBIX pa3pelieHuH U IyOrHe KOJUPOBaHUS I[BETA.
[[BetoBbie Monenu. BekTopHoe komupoBanue. Dopmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konupoanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
IIPY 33JaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOJUPOBAHUS.

AnreOpa norukd. [loHsiTue BbICKa3piBaHUS. BbICKa3biBaTelbHbIE (HDOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue TtoxnecTa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIOrH4ecKue onepaluy U onepaiuy HaJl MHOKECTBAMU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOKHBIX JIOTUYECKHUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI IOTUUECKUX (DYHKITHIA.

Kanonnueckne  gopmbl  joruueckux  BbIpakeHuil.  CoBepllleHHBIC
JIM3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHbIE (DOPMBI, aJIrOPUTMBI HX
MOCTPOEHUS N0 TaOJIUIE UCTUHHOCTH.

Jlormyeckue »sneMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKUX SJIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOMN CXEME.

[IpencraBnenne HeNbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JAarna3oHa 4YuCeNl IMpPU OrPaHUYECHUH KoiudecTBa paspsaoB. llepenonHeHune
pa3psTHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIM
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupmMeTuyeckuii u
nukinyeckuid  capurn.  [lludpoBanue ¢ moMomBbIO MOOUTOBOW — OmEparuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEJ B MaMSITH KOMIIBIOTEpA. 3HAuallas
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3Ha4eHUH BelIeCTBEHHBIX uucen. [Ipobiemsl
XpaHEHUsI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA
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pa3psaoB. BelllonHeHWe onepanuii C BEIIECTBEHHBIMA YHCIAMHU, HAKOIUIEHHE
OIITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

OmnpeneneHne BO3MOXKHBIX pPe3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbel peuieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPaHCIATOP, OTIaAYuK, mnpo@uiupoBUMK. KoMnumisuus u HUHTEpHpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKH. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonb3oBaHue TpaccUpOBOUHBIX Tadiun. OTiagounslii BbiBoA. llomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxubie ycnoBus. [luknel ¢ ycnoBuem. Llukiael 1O MEPEMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3lMYHbIX  BUAOB  IUKJIOB. HBapumaHT UUKIA.
CocraBineHue IUKIA C HUCHOJIB30BAHUEM 3apaHee ONPEIEIEHHOrO WHBAapUaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHHE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIMH JJIs1 ITOJIb30BATENS.

AAroput™Mbl 00pabOTKHU HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3alMcu 4Yucia Ha OTAENbHBIE IHU(PBI,
HaxXOXJIEHWE CYMMbl M TpPOU3BENEHUS IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juamnaszone. IIpencraBnenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (Dailiibl.
@aitnoBbie TiepeMeHHbIe ((ailnoBbie ykazatenu). Urenwe u3 (aitna. 3anuce B
daiin.

Pa3zOuenue 3anaun Ha noazanauu. [loamporpaMmel (mpouenypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((pakransl). PekypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[Tonkmtouenue  OMOAMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoaynbpHBIA IPUHIUIT HOCTPOECHUS MPOTPAMM.

Uucnennple MeTonbl. TouHoe U NPUOMMKEHHOE pEUIeHHs 3aJauu.
YuclieHHbIE METO/IbI PELICHUs] YPaBHEHU: METOJ rnepedopa, METO/ TOJIOBUHHOTO
nenenus. [Ipubnux€HHOE BBIUMCIICHHE JUIMH KPUBBIX. BhIUMclieHWE TIIomaae
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buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MPSIMOYTOJIHLHUKOB, METOJ
Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METOJIOM MOJIOBUHHOTO JICJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  s3bIKA
IPOTPAMMHUPOBAHUS JJIsI 0OPaOOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, TOUCK MOJACTPOKHU
BHYTPU [IJaHHOW CTPOKHM, 3aM€Ha HANJAEHHON MOACTPOKM HA APYIYH0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [Ipeobpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCIEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000mEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBIN MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBBl (MaTpulpl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JIHEHHE ABYMEPHOIO YHCIOBOTO MACCUBA MO 33/IaHHBIM ITPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opdorpadun u rpammartuku. CpencrtBa TOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI PElIEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna uuTUpOBaHUS UCTOYHUKOB U
opopmieHust Oubnmmorpaguueckux cchutok. OdopMieHUe CIucKa JIUTEPaTypHI.
3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TeKcTa. TeXHUYECKHE CpeicTBa BBOJIA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTHUPOBAHUSA MAaTEMAaTHYECKHX
TEKCTOB.

AHann3 jaHHbIX. OCHOBHBIEC 33Ja4M aHajIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukainys, KiacTepuszaius, aHaiu3 OTkIoHeHui. [locienoBaTenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
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BU3YyallM3allUsl JAaHHBIX, HHTEpIpEeTalus pe3ynbTaToB. IIporpammueie cpencTBa u
UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeICTaBICHUs JaHHBIX. bombIine naHHbIE.
MamunHoe o0yuenue. MiHTemeKkTyaabHblil aHaIn3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUI. BbIYHMCIeHHE CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHTa KOppeasiuu ABYX pAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JIMHEHYaThIX M KPYroBbiXx guarpamm. IlocTpoenue rpadukoB
dbynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 TPOTHO3UPOBAHUSI.

UucrneHHoe pelleHue YypaBHEHUH C TIOMOIIBIO MOoa0opa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBusX. LlemeBas
bynkius, orpanudenus. JlokanbHble U TI00ANbHBIH MUHHUMYMBI II€JIEBOU
¢yHkuy. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernueckue MNOAXOAbl K OLEHKE KoJudecTBa HWH(pOpMaluu. 3aKoH
annuTuBHOCTH WH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C IOTEPSAMH. Y MEHBLICHUE
IyOMHBI KoJupoBaHus 1iBeta. OCHOBHBIE Ujien anropurmos cxkatusa JPEG, MP3.

CkopocTh Tmepeayd  JaHHBIX. 3aBUCHMOCTb BPEMEHM Iepefadyu  OT
MHPOPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuynHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
OoOHapy>KuUBaThb W HUCIpPaBJIATh OIMIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmMnoHeHTBI cUCTEMBI M HX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJIECIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeNu MoaenupoBaHus. dopmanuzaius
MIPUKJIAIHBIX 33]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS yesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXHOCTU. Pemenune
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOIO MYTH MEXIy BeplIMHAMU Tpada, ompeaeseHue KOJIMYecTBa
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pa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO
rpada).

HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xojia Jiepena.
[IpencraBnenne apudpMeTUUECKUX BBIPAXKEHUM B BHUJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedopa BapuaHTOB,
OMMCAHWE CTPATErHH UTPHI B TAOIMYHON (hopMe. BRIUTPHINTHBIE U TPOUTPHIIITHEIC
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEPEBOJA U
pacrio3HaBaHusl yCTHOUM peuu. KorHuTuBHbIE cepBUCHl. MaeHTHpukanms u mouck
N300paKECHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHue MeTOI0B
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydaronux cuctemMax. VMcronb3oBaHue METOI0B
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieil. [lepcrexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HellpoHHbie ceTu.

AJITOPUTMBI M IPOTPAMMHPOBaHNE

QopMmaim3anuss  NOHATHSA — anroputma.  Mammnea  TeropuHra  Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OrneHka CJI0XHOCTH BhIUMCIEHUN. BpeMss paGoThl U 00BEM HCIONB3YyEMO
naMmsiTH, UX 3aBUCHUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OleHka
ACUMIITOTUYECKONW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJIWHOMHUAJIBHOU
cinoxHocTH. [lepebopHbie anroputmbl. [Ipumepsl pazIUYHBIX aJITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[louck mpOCTHIX 4YMCEN B 3aJaHHOM JUAIa30HE C MOMOIIbK aIropuT™Ma
«peteto DparocheHay.

MHoropa3zpsaHbie LeIble Yucia, 3a1a4u JUIMHHONW apu(pMETUKH.

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

Crekud. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaXEHUs. BbluucieHue
apu(PpMETUYECKOTO BbIPAKEHHUS, 3aITUCAHHOTO B OCTPUKCHOM (opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO JepeBa
B3BEIIICHHOTO CBS3HOTO HeopueHTHpoBaHHOTO Tpada. KommdecTBo pasnmuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO AIMKIMYECKOro rpada. AiroputM
JIeKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PexypcuBHBIE anroputMbl 00xoja aepeBa. Vcmonbp3oBaHue cTeka u
ouepenu s 00xo/a JiepeBa.
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JluHaMpuyeckoe NporpaMMHUpPOBAaHME KAk METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOIIBIO
JUHAMUYECKOTO MPOTPAaMMUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMH3ALIUU.

[ToHsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
WNukancynsiuys, Hacae0BaHue, MOTUMOpHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamm. lIpoekTtrpoBanue wuHTEpdeiica
nosib3oBatens. Vcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB s
MOCTpOEHUS nHTEpdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
pOTrpaMMHUPOBAHUSL.

HNupopmanuoHHbIE TEXHOJIOIUH

OTanbl  KOMITBIOTEPHO-MAaTEMATHYECKOTO0  MOJIETUPOBAHMS:  MOCTaHOBKA
3ajayu, pa3paboTka  MOJENW, TECTUPOBAHME  MOJENIH, KOMIIbIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACINPOBAHUS.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OHOJOTHYECKHX
cucteM. Maremarnueckue  MOJEIM B SKOHOMHUKE.  BbluucnuTtenbHbIe
DKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3ynbTaToOB SKCIEepUMEHTa. MeToj HauMEHbBIIUX KBaJIpaToB.
O1neHKa YHCIOBBIX MAapaMeTpOB MOJCIHUPYEMbIX OOBEKTOB M  IPOLECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM IKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHMSL.

Tabnuunbie (pensiimoHHBIE) Oa3bl JMaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil JaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
(bunbpTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JAHHBIX. 3alpoChl C MMapaMeTpamu.
Beruucnsiemsle 1oss B 3arpocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THUIBI CBSI3€M MEXIy TaOIHIlaMHu.
Buemnuit kinrou. [{enocTHOCTS 6a3bl TaHHBIX. 3alPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

NutepHer-ipuiioxkenus. [loHaTHE 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHonorus «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI S3bIKa
HTML wu xackamubix tabmury ctuieit (CSS). Cuenapum Ha s3eike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Ycayra XxocTuHTa. 3arpy3ka ¢haiioB Ha CauT.

13



BBoa n300pakeHHil ¢ MCMONB30BAHUEM PA3IWYHBIX HUGPOBBIX YCTPOWUCTB
(undpoBeIX (poTOAMIApaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB M APYTUX
ycTpoiicTB). I'paduueckuii pegakrop. Paspemenne. Kagpupopanue. Vcrpapienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOpPpEKUHs — IIBETA.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPBL.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BblfeieHHONW obsactu. [loaroToBka wiumocTpauuid Juisi BeO-CaToB.
AHHUMHPOBaHHBIE N300pAKEHUSI.

Bektopnas rtpaduka. IlpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. Bekropusalius pacTpoBbIX U300paXeHU.

[IpyHIUIIBI  TIOCTPOCHUST W PEAAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kamepnl. AnautuBable TexHosioruu (3D-npuntepsi). [lonatne o BUpTyadbHOU
PEaTbHOCTH U JONOJHEHHOW PEabHOCTH.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTb U  CIIOCOOHOCTh
00y4arolmxcs pPYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIUCH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, TO3WTUBHBIX BHYTPEHHHX
yOSXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
o0I1IecTBa, paclIMPEHUE KU3HEHHOTO OMbITa W OIbITAa ACATEILHOCTH B IIpoIiecce
peanm3ani  CpeACTBAaMH  y4eOHOTO TpeAMEeTa OCHOBHBIX  HAMpPaBJICHUN
BOCTIUTATENIbHOMN JAEATEIIbHOCTH.

B pe3ynprate wusyueHuss WHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y obOyuaromierocs OyayT c(opMHpOBaHBI CIEAYIONINE JTUYHOCTHBIC
pe3yJIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W TPaBOIMOpPsIKa,  COOJIOJICHHME  OCHOBOTOJIAraloIMX  HOPM
HH(pOPMAITMOHHOTO TIpaBa U MHPOPMAITMOHHOMN 6€30ITaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KCceHOGOOUH, JTUCKPUMHUHALIUM TIO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, JOCTHKEHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOIO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BHUJBI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusUecKOro BOCIUTAHMS:

15



chOPMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  oOpa3a  JKHW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CUET
coOto/IeHUs1 TpeOOBaHMM 0€30MacHON dKCILTyaTalluu CPeACTB MH(GOPMAIIMOHHbIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOHM JESITCIBHOCTH TEXHOJOTHYECKOW W COIHMATBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

uHTEepec K cdepaM MpoPEecCHOHATILHON AESTENbHOCTH, CBS3aHHBIM C
nH()OPMATUKOH, MPOTPAaMMHUPOBAHUEM U HMH(POPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMUA Ha JOCTIKCHUSX HAyKW WH()OPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHbIC TIIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHMS:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHusi, B TOM 4WclIe C€ Y4ETOM BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, JOCTH)KCHHUSM HAyYHO-TEXHMUYECKOTO IIporpecca u
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(HOPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(GOPMAITMOHHBIX TEXHOJOTHA B YCIOBUAX
undpoBoi TpaHchopMauu MHOTUX cdep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IEeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M UCCIIEIOBATEIBCKYIO AESTEIHbHOCTh MHNBUIYAIBHO U B TPYIITIE.

B mporecce noCcTKeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no WHPOPMATHKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS OSMOIIMOHATBHBIN
WHTEJUICKT, Penoararonui chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aanTUPOBATHCI K
AYMOIMOHAJIEHBIM U3MEHECHHSIM | TIPOSIBIISAT THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIIUH, BKIIFOYAIOIICH CTpEeMJICHHE K JTOCTH)KCHHUIO LETH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPH OCYIICCTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynprate u3ydeHus HHOOPMATHKM Ha YpPOBHE CPEIHErO OOIIETOo
oOpazoBaHust 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalnpeAMETHbIC
pe3yJIbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUEOHBIX NIEHCTBHAX, a UMCHHO —
NIO3HABATEIbHBIC ~ YHUBEPCAIbHBIE YYeOHBIE JEHCTBHUSA, KOMMYHHKATHUBHBIC
YHUBEpCAIbHBbIC y4eOHbIE JCHCTBHS, PEryJIsSTHBHBIC YHHBEpCAIbHBIC ydeOHBIC
JCWCTBHSI, COBMECTHASI ICSITEITBHOCTb.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMYecKue JeiiCTBHS:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh U aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBI IPU3HAK WJIM OCHOBAaHUA JJI1 CPABHEHUS,
Kiaccudukanuu u 00001IeHS;

ONPENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMETPbl M KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSX;

pa3pabaTbiBaTh IUIAaH PEIICHHUs] MPOOJEMBbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUIECHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISATh PA3JIUYHbIE BUJbI JESITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYyallMsIX, B TOM 4YHCJIE MpPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;
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CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3ajaauy,
BBIJIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i1 J0Ka3aTelhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIICHHSI;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IEJICHAINIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIbHYI0 U IPAKTUYECKYIO 00J1acTh
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC WJEH, TPEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M pEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHGOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh ~ MOWCK,  aHalU3, CHCTEMAaTU3aldi0 |
WHTEPIPETANNIO HHPOPMAIINH PA3TINIHBIX BUIOB U (OPM MPEACTABICHUS;

co3faBaTh TEKCThl B pa3Nu4HbBIX (¢dopmarax ¢ Yy4€TOM Ha3HAUYCHMUS
uHQopMaIUu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3allUy;

OLIEHWBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(OpMammu, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPeCypcocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA HW  3allUThl  WH(OpMaIuwu,
nH(OPMAITMOHHONW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO1enme:
OCYILECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;
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pacmo3HaBaTh HEBEpOATbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEATNOCHUIKM KOH(MIUKTHBIX CHUTyaIllud |
CMATYaTh KOH(IUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHHS W B3aMMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYAIlHH;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUICKTUBA,

IpUHUMATh  II€IM  COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUS MO HUX JOCTHKCHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacrpenensTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAuye€CTBO CBOEr0 BKJIaJa M KaXKJIOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npejJiaraTh HOBBIE TIPOEKTHI, OIEHUBATh UJAEHU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pElIeHUs MpoOseMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallHsIM, BHOCHTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTAaTOB LIEIISM;

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX peE3yJbTaTOB M
OCHOBaHUi, UCMOJIB30BaTh MPUEMBI peduieKCHM IJsi OICHKH CUTyalluu, BBIOOpA
BEPHOTO PEILIECHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 110 UX CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIBHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPpH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce usydenus kypca MHPOpPMATUKH YIriIyOJE€HHOro ypoBHsS ¢ 10
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pPE3yNbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMK M CBA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHUIMH «HHGOPMAIIU,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJICHUE METOAaMHM IOUCKa HHpopManuu B ceTh HHTepHEeT, yMeHmHe
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIYYSHHYIO U3 ceTH VIHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JaHHbIE, TPUBOJAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4YeHUS] M  HANpaBICHHUS  HCIIOJIb30BAaHUS, YMEHHUE
KJIacCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
MOCJIEI0BATEIBHOCTD PEILICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JAaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl TaHHbBIX, HHTEPIPETALHS Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHJAECHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;
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BJIaJICHHE HaBbIKAMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAaMH TPOTPAMMHOTO OOecCreueHusi s peHieHus Yy4deOHBIX 3aJad 1o
BbIOpaHHOM CHEIUaIN3alNH;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIMIIAX OPTAHU3AINU U (YHKITMOHUPOBAHHS KOMITBIOTEPHBIX
ceteil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
MIPUJIOKEHUM;

NOHMMaHUE Yrpo3 HWHQPOPMAIMOHHON O0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUIN TEXHUKU O€30MMaCHOCTU U TUTHEHBI IPU padboTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHHS KOMIBIOTEPHBIX MpOrpamMM, 0a3 JaHHBIX HU
paboTel B ceTn MHTEpHET;

NOHMMAaHHWE OCHOBHBIX TPHUHIMIOB JUCKPETU3AIMHA DPA3NUYHBIX BHJIOB
uHpopMalK, yMEHHE ONpeAessITh HUHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3aLUH,
YMEHUE OIpEACNATh CPEAHIOI CKOPOCTh IIEpEfadd JAHHBIX, OLICHUBATh
U3MEHEHUE BpPEMEHU IMepeJayd OpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE MCIOJIb30BaTh MPU PEIICHUHU 3a/lad CBOWCTBA MO3ULIMOHHON 3alucu
YKCesl, AITOPUTMA OCTPOEHUS 3allMCH YUCIIa B TIO3ULIMOHHOM CHCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
ATOr0 YWcia B MO3ULMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBIMOJHATh apuU(PMETHUECKUE OIepalrd B TO3UIHMOHHBIX CHCTEMax
CUHCJICHMUS,;

YMEHHE BBINOJHATh MPeoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUH, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaJbHBIX (hOpMax MO 3alaHHOW Taliuiie
VUCTUHHOCTH, HUCCJIEN0BATh OOJACTh HCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NEPEMEHHBIE, PelaTh HECIOKHbIE JIOTUYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUH;

MOHMMaHuE 0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHpopmauu (3aruch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JMarna3oHe, 00pab0oTKa MHOTOPA3PSIAHBIX LETbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOMCKA U COPTHPOBKH,
YMEHHE OIpeNessaTh CIO0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
AJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHI HECKOIBKHUX aJrOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIICHUs OJHOM 3a7auu;
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BIIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussiMH O 0a30BbIX THMNAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIIPABIISIOIINC
KOHCTPYKIIUH, YMCHHE OCYIIECTBIATh aHAU3 IPEIJI0KCHHOW IPOTPaMMBI:
OTIPEIEISITh PE3YNIBTAThl PA0OTHI MPOTPAMMEBI TIPH 3aJaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, TPU KaKUX HCXOJHBIX JTAaHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pEe3yIbTaTOB, BBISABIATH JIAHHBIC, KOTOPHIE MOTYT IPHBECTH K OIIHOKE B paboTe
IPOrpamMMbl, HOPMYIUPOBATH MPEII0OKEHHUS IO YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHUE CO3/JaBaTh CTPYKTYPHPOBAaHHBIC TEKCTOBBIC JOKYMCHTBI U
JIEMOHCTPAIIMOHHBIE MAaTEPHAIBI C UCTIOJIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIH30BaTh AJICKTPOHHBIC TAOIMIIBI U aHAIN3a, MPECTABICHHS
u  00pabOTKM  JaHHBIX  (BKJIOYAas  BBIYMCICHHE  CYMMBI,  CPEIHErO
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAUCHHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOJ00p JUHUU TPEHJA, PEIICHUE
3aJ1a4y MIPOTHO3UPOBAHMS).

B mporecce m3ydeHus kypca HHGOPMATHKH YyriayoiéHHOro ypoBHs 6 11
Kiacce OOydYalOIUMHUCSA OyayT  JOCTUTHYTBI  CIEAYIONIHME  IPEIMETHBIC
PE3yNbTATHI:

YMEHUE CTPOWTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIONIUE OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIEHUH (MpePUKCHBIE KOIbI), HCIOJIB30BaTh IPOCTCUIIINE
KOJIbI, KOTOPBIC IMO3BOJISIOT OOHAPYKUBATh M UCIIPABIIAThH OIIMOKHU TP Iepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICUMBAIOIINI HAUMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUTMHY COOOIICHMsI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JaHHBIX;

yMEHHE pellaTh aJrOpUTMHYECKHE 3a/Ja4M, CBSA3aHHBIC ¢ aHAJINW30M Tpados
(3aJauyd  MOCTPOEHHUS ONTHUMAJILHOIO IIyTH MEXKAYy BepliuHaMH Tpada,
OTIpeICIICHUS KOJIMYECTBA  Pa3IUYHBIX yTeH MEXIy  BEpIIMHAMH
OPHUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIOIh30BaTh JACPEBBS TPH
aHaNMW3e¢ W TIOCTPOCHWU KOJOB U JUIA TPEACTaBICHUS apU(PMETHICCKUX
BBIpAXEHUMN, TIPH PEIICHUH 3a/1a4 TTIOMCKA U COPTHUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJTOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEAM30BBIBATH B BHJAEC IporpamMMm 0a3oBbIC
QITOPUTMBI, YMEHHE HMCIOJb30BaTh B MpOrpamMMax JIaHHbBIE PA3JIUYHBIX THUIIOB C
y4€TOM OTpPaHWYCHUN Ha JUAINa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPU
pEIICHUH 33]1a4y CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbS),
UCITOJIB30BaTh 0a30BBIE ONEpalMM CO CTPYKTypamMH JaHHBIX, MPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE TOAMPOTPAMMBI JIJIT 00paOOTKH YMCIIOBBIX JTaHHBIX
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U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh IMpHU pa3pabOTKe MporpaMMm OHUOIMOTEKH
HNOJIMpPOrpaMM, 3HATh (YHKIHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3pabOTKH, YMEHUE UCTI0Ib30BaTh CPEACTBA OTIAIKH IPOTPAMM B
Cpelie MporpaMMHUpPOBaHUs, YMEHUE IOKYMEHTUPOBATh IPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIaJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3zax MJaHHBIX, HX CTPYKTYpe,
CpEICTBaX CO3MaHMS W pabOThl C HUMH, YMEHHE WCIIOJIb30BATh TaOJIUYHbIE
(pensioHHBIE) 0a3bl JAHHBIX (COCTaBJIATH 3alpOChl B 0a3aX JAHHBIX, BBINOIHATH
COPTUPOBKY M IOMUCK 3amMceld B 0a3e JaHHBIX, HAOJHATH pa3paboTaHHYIO 0a3y
JTAaHHBIX ) U CIIPABOYHbBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHUECKUE MOJICIN JJI aHaInu3a
OOBEKTOB M MpPOLECCOB: (OPMYJIUPOBATH LEJIb MOJAEIUPOBAHUS, BBINOIHITH
aHaJlu3 pe3yJIbTaTOB, IIOJIYYEHHBIX B XOJI€ MOJIEIMPOBAHUS, OLEHUBATh
COOTBETCTBUE MOJEIM MOJEIUPYEMOMY OOBEKTY WM IpPOLECCy, MPeICTaBlIATh
pe3yabTaThl MOJACTUPOBAHUS B HATJISIAHOM BUJIE,

YMEHHE OpraHW30BBIBATh JUYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUH, TIOHUMaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJApPCTBEHHBIX YCIYT, LHUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX MPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
IPUMEHEHHUSI TEXHOJOTM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJCTaBICHUH O Kpyre peliaeMbiXx 3a7ad MalIdHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJIaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE IMPEACTABICHUM
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrpoasnbsie IIpakruuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
L1 KomnbroTep - yHuBepcanbHOE YCTPOHUCTBO 6
) 00pabOTKHU TaHHBIX
1.2 [TporpammHuoe obecnieueHme
1.3 KomnbroTepHsie cetu
1.4 NudopmanmronHas 6e301acHOCTb 2
Hroro no pazneny 24
Pa3nes 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenne napopmanuu B
2.1 pedt opvan 19 2
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmeTrnka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AllroputMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YucieHHble METOIBI
34 AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
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‘ JaHHBIX

3.5 ‘ Anroput™bl 00pabOTKU MacCHUBOB 10 3.5
Uroro no pazgeny 44
Pa3nen 4. Un¢opmManmoHHbIe TEXHOJIOTUHN
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 1aHHBIX 8 3
Hroro no pazueny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5

25



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie IIpakTnyeckue op
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u uaGopMaioHHbIe
1.1 $opua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DNEMEHTHI TEOPUH AITOPUTMOB 6 1
22 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
23 PHERTHD 16 45
IpOTrpaMMHUPOBAHUS
Hroro no pazgeny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
31 KoMnbroTepHO-MareMaTnaecKkoe 3 ’
' MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduka 8 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48
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Pe3epBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeGoBaHUS TEXHUKHI
0€301aCHOCTH Y TUTHEHBI TIPU
paboTe ¢ KOMIIBIOTEPAMH U
JAPYTUMH KOMIIOHEHTaMHU
U(PPOBOTO OKPYKECHUS

[TpuHIMIBI paGOTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cUCTEM

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/CDSO7FZIH

https://m.edsoo.ru/4P3NA492H

OOMEH JaHHBIMH C IIOMOIILIO
e, KOHTposuiepbl BHEITHUX
YCTPOMICTB

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTH4YECKOE BLITIOJIHEHHE
MIPOrPaMMBbI IPOIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJICOBPEMEHHAs NIaMSTh.
KoHTposieps! BHENTHUX
ycrporicts. [IpsMoit goctyn k
MIaMATH

CoBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUHU

https://m.edsoo.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9XZM

https://m.edsoo.ru/ALDEXFU8SW

[IporpamMmmMHoe obecrieueHue

https://m.edsoo.ru/FVO1UDPU4
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KOMITBIOTEPOB, KOMITBIOTEPHBIX
CUCTEM U MOOUJIBHBIX YCTPONCTB

CucreMHOe TpOrpaMMHOE
obecnieyenue. OnepannoHHbIe
CHCTEMBI

https://m.edsoo.ru/40RW2NT20Q

10

11

12

13

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapannensHoe
IIpOrpaMMHUpPOBaHUE

Wucrannsauus 1 IenHCTAIUTSIIS
MIPOrpaMMHOTO 00ecTIeueHUs

daiinoBbie cucTembl. [IpuHIUTIBI
pa3MeIleHNs] 1 UMEHOBaHUS
(haiisIoB B JOJTOBPEMEHHOM
namsitu. [1labnons! ans
onucaHus rpynin (ainon

3akoHOaTeNLECTBO Poccuiickoi
denepanuu B 06JaCTH
MIPOrPaMMHOTO OOecTIieueHus: U
JTAaHHBIX

[IpuHIMIBEI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI

https://m.edsoo.ru/6NYUZLBEM

https://m.edsoo.ru/FO6KMV9HO

https://m.edsoo.ru/2GG4H5WES

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

14

15

16

Certb NHTEpHET

Pa3nenenune IP-ceTtn Ha moaceTn
C TOMOIIBIO MACOK ITOACEeTEH

CereBoe aIMUHUCTPUPOBAHHE

https://m.edsoo.ru/BUKD6H662

https://m.edsoo.ru/B8STIGBUN

https://m.edsoo.ru/W9QOQKTKUQ
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17

18

Bunel nestenbHOCTH B ceTH
HNurepner. CepBucel HTepHera.
I'ocynapcTBeHHbIE 3TIEKTPOHHBIE
CEPBUCHI U YCIYTH

Nudopmanronnas 6€301macHOCTh

https://m.edsoo.ru/G3N7WU91L

https://m.edsoo.ru/UKKSRFKUA

19

20

21

22

BpenoHocHbie mporpaMMHOE
obecriedeHre 1 MeTo bl 00PbOBI
C HUM

IIpakTruyeckas pabora no Teme
" AHTUBUPYCHBIE TPOrpaMMBbI"

Opranu3zanys JMYHOTO apXUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[[udpoBanue 1aHHBIX

https://m.edsoo.ru/Z196J96WA

https://m.edsoo.ru/2MUORPFZW

https://m.edsoo.ru/3762V5S53

https://m.edsoo.ru/SHBM 1MNPS

23

24

AnroputMm mmdposanus RSA.
Creranorpadus

[IpakTuyeckas paborta no Teme
"u¢poBanue jaHHBIX"

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/WOSDBEAHK

25

WNudopmanus, 1aHHbIE U 3HAHUS.
NudopmanioHHbIe IpoIECcCH B
IIPUPOJIe, TEXHUKE U 00IIeCcTBE

https://m.edsoo.ru/KKHOVPYS&T

26

HenpepwiBHBIE M TUCKPETHBIC
BEJIMYMHBI M CUTHAJIBL.
Heo6xoauMocTh AUCKpeTH3anuu
nH(OpMAIUHA, TIPeTHA3HAYCHHON
JUIS XpaHEHUs, Tiepeiaun u
00paboTKH B IIU(PPOBBIX

https://m.edsoo.ru/IlUXPVOKAR

31




cCucremMax

27

JIBOM4YHOE KOJUPOBAaHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE
KoJbl. [lekonupoBanue
COOOIIEHNH, 3aUCaHHbIX C
IIOMOLIBIO0 HEPABHOMEPHBIX
KOJIOB

https://m.edsoo.ru/2RN2VP5UY

28

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOUPYEMBIX
KOJIOB C ITOMOI1IbI0 JepeBa. ['pad
Aun. A. MapkoBa

https://m.edsoo.ru/RSNZPODAM

29

Enunuiel uamepenus
KoJIn4ecTBa HH(POpMAIUH.
AndaBUTHBINA MOAXO K OIICHKE
KoJr4ecTBa HHGOpMaIuu

https://m.edsoo.ru/ XT1VEDUDE

30

31

CucreMsl CUMCIICHUS

[IepeBon uuncen n3 ogHOU
CUCTEMBI CUHCIIEHUS B IPYTYIO

https://m.edsoo.ru/SVESV1SFV

https://m.edsoo.ru/YZOH2 ALXL

32

I[BOI/I‘{HaSI, BOCBMCpHYHAA U
meCTHAAUAaTCpUIHAasA CUCTEMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

https://m.edsoo.ru/FO2E2DBV6

33

34

35

JIBonuHasi, BOCbMEpHUYHAs U
IECTHAALIATEPUYHAS CUCTEMBI
CUMCJIEHUS, CBSA3b MEXKy HUMH

I[BOI/I‘lHa}I, BOCbMCpHUYHAA U
meCTHAAUaTCpUIHasA CUCTEMBI
CUHCJICHUA, CBA3b MCXKIY HUMU

Apudmerndeckre onepanum B

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

https://m.edsoo.ru/MH6ZNN4 XX
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IIO3HMIIMOHHBIX CUCTEMAX
CUHCJICHUA

36

TpouuHasi ypaBHOBEILICHHAS
CUCTEMA CUUCIIEHUSA

https://m.edsoo.ru/BJ1Z3E4YS

37

38

,HBOI/I‘IHO—ILCCHTI/I‘IHaSI cucrema
CUHCJICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

https://m.edsoo.ru/ W6 YFFD1CM

https://m.edsoo.ru/85PJ7KP5T

39

40

41

42

43

PactpoBoe konupoBanue
M300paXKeHUIA

[TpakTrueckas paboTa mo Teme

" luckperuzarus rpadguaeckoi
nHpopmarmu"

IIBeroBbIe MOsieH. BexTopHOE
KoaupoBanue. @opmartsl (haitnos.
TpéxmepHas rpaduxka.
OpakranpHas rpaduka
Konuposanue 3Byka. OnieHka
MH(POPMALMOHHOTO 00BEMaA
3BYKOBBIX JJAHHBIX MPHU 33JJaHHBIX
4acTOTE JUCKPETU3ALUU U
Pa3pAIHOCTH KOAUPOBAHMS
[IpakTudeckas pabota 1mo Teme
"JluckpeTnsanus 3ByKOBOU
uHpopmanun"

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

https://m.edsoo.ru/9ZTZBZ14]

https://m.edsoo.ru/CG4SSYIAG

https://m.edsoo.ru/RSQ2WIEUJ

44

45

OcHOBBI aNreOphl JOTUKU

Jlornueckue onepanuu. TabauIs!
HCTUHHOCTH

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75
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46

47

48

Jlornueckue BhIpakeHUsI.
Jlornyeckne TOXIEeCTBA.
Jloka3aTebCTBO JIOTHYECKUX
TOKIECTB C IIOMOIIBIO TAOJIHII
NCTUHHOCTH

[TpakTryeckas pabora o TeMe
«[TocTpoenue u aHaau3 TaOIHIL
HUCTUHHOCTHU B TaOJIMYHOM
poIeCcCcope

Jloruueckue omnepamnyu u
oIepalyy HaJ MHOKECTBAMHU

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KLUHS

https://m.edsoo.ru/UAZ4JF466

49

50

51

52

53

Jlornueckue onepanuu u
olepaly HaJl MHOXECTBaAaMU

3aKoHbBI ANTeOphI JTOTHKH.
DKBUBAJICHTHBIC
npeoOpa3oBaHUS JIOTHIECKUX
BBIPa)KCHU I

Jlornyeckue ypaBHEHMS U
CHUCTEMBI YpaBHEHU

Jlornueckue GyHKINU.
3aBHCHMOCTH KOJIMYECTBA
BO3MOKHEIX JIOTHYECKUX
(GYHKIUH OT KOJIUYecTBa
aprymeHToB. [losHbIE cCTEMBI
JOTUYECKUX (DYHKITHI
Kanonuueckue Gpopmbl
JIOTUYECKHUX BBIPAXKEHUI.
CoBepliieHHBIE TU3bIOHKTUBHBIE

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo.ru/4LLNS3VNG

https://m.edso0o0.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59

34




54

Y KOHbIOHKTUBHBIE HOPMAaJIbHBIC
(b OpMBI, aTOPUTMBI X
MIOCTPOCHHUS T10 TabulLIe
WCTUHHOCTHU

Jlormdeckune 3JeMEHTHl B COCTaBe
KOMIIBIOTEPA

https://m.edsoo.ru/FIWV9VRIM

55

56

57

58

59

60

Tpurrep. Cymmarop.
MHoropa3spsiiHblii CyMMaTop
[Toctpoenue cxem Ha
JIOTUYECKHX JIEMCHTaX. 3aIliCh
JIOTUYECKOTO BBIPAKEHUS TIO
JIOTHYCCKOM CXEMe

MI/IKpOCXCMH U TCXHOJIOI'HUA UX
IIPpOU3BOJACTBA

[IpencraBneHue LEbIX YUCEN B
MaMsTH KOMIBIOTEpPA.
OrpaHnueHHOCTh Auana3zoHa
YHUCEJ NPU OTPAaHUYEHUU
KOJIMYECTBA PA3PSA0B.
[TepenosnHeHne pa3psaIHON CETKU

be33HakoBbBIE 1 3HAKOBEIE
JlaHHbIE. 3HAKOBEIN OUT.
JIBOUYHBIN TOMOIHUTEIbHBIN
KOJI OTPULIATEIIbHBIX YUCEN

IIoOuTOBEIE JIOTHYECKUE
onepauuu. Jlornueckui,
apudmernueckuit u
OUKINYECKUH CIIBUTH

https://m.edsoo.ru/RFYE1IA 1]

https://m.edsoo.ru/BC2CBFQZU

https://m.edsoo0.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW
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61

62

[udpoBanue ¢ MOMOIIBIO
OOUTOBOM omepanun
«uckirouaroniee NJIN»»

[IpencraBneHue U XxpaHeHUE B
aMATH KOMIIbIOTEpa
BEIIECTBEHHBIX YHCEI

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/SOKOOKD1F

63

Brinosinenue onepanuii ¢
BEIIECTBEHHBIMH YUCIIAMH,
HAKOIUICHHE OIIMOOK TPH
BBIYHCIICHUSIX

https://m.edsoo.ru/531773CKU

64

[IpakTuueckas padbora 1o Teme
«M3ydeHue nopaspsaHoro
MalIMHHOI'O MPCACTAaBJICHUA
IEIbIX U BEUICCTBCHHBIX YHUCCII»

https://m.edsoo.ru/FM00O3T4J8

65

66

67

68

AHaJIN3 anropuTMOB

Dransl pelieHus 3a1a4 Ha
KOMITBIOTEPE.
WNHcTpyMeHTallbHBIE CPEACTBA:
TPaAHCIATOP, OTIAAAYUK,

PO UITHPOBIITUK

Cpena mporpaMMUpPOBaHHUS.
KoMmumnsmus u uHTeprpeTanus
nporpamMMm. BupTyanbHbie
MamuHbl. IHTerpupoBaHHas
cpena pa3paboTKu

MeToasl OTIaIKU nporpamMmm

https://m.edsoo.ru/IBLT792MB

https://m.edsoo.ru/ROTSRZCM9

https://m.edsoo.ru/Q2UVOQIIY7

https://m.edsoo.ru/MN3HU4FKQ

69

Turme! IepeMeHHBIX B s3bIKE
MIPOrpPaMMHUPOBAHHUS

https://m.edsoo.ru/TJ965G8F9
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70 O6paboTKa LETbIX YUCET https://m.eds0o.ru/D84SSWQGF
O0paboTKa BEeHIECTBEHHBIX

71 https://m.edsoo.ru/DWAC3VBT3
qHuCen
CiyyailHbIE U IICEBAOCIYUANHBIE

72 v Aoy hitps://m.eds0o.r/PXWZX2CC6
quciia

73 Bersnenus. CnoxHble yCIOBUS https://m.edsoo.ru/CTTPTWB96

74 Huxisl ¢ ycnoBueM https://m.edsoo.ru/TYOTSY8QW
L{MKIBI TTO TIEPEMEHHOM.

75 B3aumo3zameHseMocTh https://m.edsoo.ru/E4B3FET37
Pa3IMYHBIX BHJIOB IIUKJIOB
O06paboTka HATYpaJTBHBIX YHCET

76 https://m.edsoo.ru/CUH84DHHO
C UCIOJIH30BAaHUEM IMKJIOB
HaxoxieHne Bcex mpocThIX
4yycelI B 3aaHHOM Jralla30He

77 [TpakTuueckas paboTa Mo Teme 0.5 https://m.edsoo.ru/KQAFQ6HKQ
«Penrenue 3amad MeETOOOM
nepedopar»

78 WNuBapuaHT nukia https://m.edsoo.ru/VIJHSVDIC

79 JIokyMeHTHpOBaHUE POrpaMM https://m.edsoo.ru/AFZLCO8 1N
O6paboTka TaHHBIX,

80 . https://m.edsoo.ru/9M32A105T
XpaHaumxcs B (aitnax

81 Pa30uenne 3a1aun Ha o3a0a491 https://m.eds0o.ru/00EOI8V7F
Hcnonb3oBanue cTaH1apTHOM
ONOJINOTEKH SI3BIKA

82 [IPOrpaMMHUPOBAHUS. https://m.edsoo.ru/S IR9TAMIK

IMoaxmroueHnue ONOINOTEK
MOANIPOTPAMM CTOPOHHHX

37




MPOU3BOAUTENEH

83

84

85

[Moanporpammsl (IpoLeypbl 1
yHKIHHN)

[Toanporpammsl (poueaypsl U
(yHKIMN)

[IpakTuueckas pabota 1o Teme
"PazpaboTka moamporpamm"

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUL4SWE

https://m.edsoo.ru/SWDX3791]

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe Iponienypsl 1
¢ynkuuu. Mcnonp3oBaHue cTeka
JUIsL OpraHU3aluu PEKYPCUBHBIX
BBI30BOB

https://m.edsoo.ru/GKZY59X7B

87

[IpakTuueckas pabota 1o Teme
"PexkypcuBHBIE TOATPOrPaMMBI"

https://m.edsoo.ru/YSAVNB9QV

88

89

MoaynbHbBIN TPUHLINI
MOCTPOEHUS MPOTrpaMM

YucaeHHbIe METOABI

https://m.edsoo.ru/MAT4D3MB6

https://m.edsoo.ru/ZAK95AASD

90

[IpakTuueckas pabota 1o Teme
«HucnenHoe pemeHue
YpaBHEHHUI»

https://m.edsoo.ru/URWB7XSMQ

91

92

Hcnons3oBanue TUCKpETU3ALUN
B BBIYMCIIMTENIBHBIX 3aJa49axX
[IpakTuyeckas pabora o Teme
«[TpubnmxEHHOE BHIYNCIICHUE
JUIVH KPUBBIX U IJIOLIALEH

buryp»

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/SH4ENJ7PH
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93

94

95

[IpakTuyeckas pabora 1o Teme
«ITouck makcumyma (MUHIMYMa)

hyHKIAN

OOpaboTKa CHMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI 00pa0OTKH
CHMBOJIBHBIX CTPOK: MOACYET
KOJINYECTBA TOSBJICHUN CHMBOJIA
B CTPOKE

Anroput™bl 06paboTKH
CHMBOJIBHBIX CTPOK: pa3OueHue
CTPOKH Ha CJIOBA 110 MPOOETbHBIM
CHMBOJIaM

https://m.edsoo.ru/7CM1E00SM

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5

96

Anroput™bl 06paboTKH
CHUMBOJIBHBIX CTPOK: TOMCK
MOJCTPOKH BHYTPU TaHHOU
CTPOKH; 3aMEHa HalJICHHOU
MOJICTPOKH HA IPYTYIO CTPOKY

https://m.edsoo.ru/GOOMIAFFC

97

[IpakTuueckas pabota 1o Teme
"O06paboTKa CTPOK ¢
UCMOJIb30BaHUEM (DYHKIIHI
CTaHJIapTHOW OMOIMOTEKH S3bIKA
IIpOrpaMMHUpOBaHuA"

https://m.edsoo.ru/KX48SQDQP

98

['enepanus cioB B 3a1aHHOM
andaBuTe

https://m.edsoo.ru/9TUPAGXNE

99

100

MaccuBBI U ITOCIEA0BATEILHOCTH
yucen. [Ipaktuyeckas pabora no
Teme "3arnojiHeHne MaccuBa"

O0600uIEHHBIE XapaKTEePUCTUKH

0.5

https://m.edsoo.ru/4ITBNNC5B

https://m.edso0o.ru/0YZ6SSYYM
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MacCCuBa

101

JInHEeMHBIN TOKUCK 3aJaHHOTO
3HAUCHHUS B MAaCCHUBC.
[IpakTuyeckas pabora o Teme
"JIMHENHBIN ITIOUCK 3aJaHHOT'O
3Ha4YeHMUA B Maccube"

0.5

https://m.edsoo.ru/LABGSNIAV

102

[IpakTuueckas padbora 1o Teme
"ITornck MUHHUMAJILHOTO
(MakCUMaJIbHOT'0) 3JIEMEHTA B
YHCI0BOM MaccuBe"

https://m.edsoo.ru/3AMZUG6WRV

103

CopTupoBKa 0THOMEPHOTO
maccuBa. [Ipocteie METO b
coptupoBkH. [IpakTnueckas
pabota no teme "l[IpocTsie
METOJbl COPTUPOBKH MaccuBa'

0.5

https://m.edsoo.ru/W53WDCPMQ

104

CoptupoBka ciusiHueM. beictpas
COPTUPOBKA MaccuBa (aJIropuT™m
QuickSort). [IpakTuueckas
pabota no teme "beicTpas
COpPTHUpPOBKa MaccuBa"

0.5

https://m.edsoo.ru/N4AWMO6NBOD

105

JIBOWYHBIN MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.
[IpakTuueckas pabota 1o Teme
" JIBOMYHBINA MOUCK"

0.5

https://m.edsoo.ru/914RE1Z6C

106
107

JIByMepHbIe MaCCUBBI (MaTPHULIbI)

AAropuTMBbI 00pabOTKH MaTpPHIL

https://m.edsoo.ru/7TJI931086
https://m.edsoo.ru/XPVCLUAQU

108
109

Pemrenue 3agad agannsa TaHHBIX

CpencrBa TEKCTOBOIO

[S G I S i w—

https://m.edsoo.ru/PNWIG1YJF
https://m.edsoo.ru/EZ67WEGZT
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mporeccopa

110

111

112

KommnbsrorepHas BEpCTKa TEKCTa

[IpakTuueckas pabota 1o Teme
"BépcTka 1OKyMEHTOB C
MareMaTudeckumu dopmynamu"

HNHcTpyMEeHTHI peLieH3upOBaHU

https://m.edsoo.ru/OX4NRRMI9R

https://m.edsoo.ru/29I1P51F7

https://m.edsoo.ru/HVZOMBBZ1

113

114

115

116

[IpakTuueckas pabota 1o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OOnayHbIe CEPBUCHI.
KonnekruBHas pabdora ¢
AOKYMCHTAMH. HpaKTI/I‘-IeCKaH
pabota o Teme "KoyiekTuBHAS
pabora ¢ JokymeHTamu"

Awnamun3 ganabix. boabiime
JTAaHHBIE

MarmmHHOe 00y4yeHue

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

https://m.edsoo.ru/4QQ6LLF9Z

117

118

119

AHann3 JaHHBIX ¢ TOMOIIBIO
AJIEKTPOHHBIX TaOJIHUIL

[IpakTuyeckas pabora no Teme

"AHanu3 JaHHBIX C IOMOIIbIO
AJIEKTPOHHBIX TabHI"

[Toctpoenue rpadukoB GpyHKINH.

[IpakTuyeckas pabora o Teme
"HarnsgHoe npencraBieHue
PE3YJIbTaTOB CTATUCTUYECKON
00pabOTKU JaHHBIX B BUJIE

0.5

https://m.edsoo.ru/MPMJ7NWH4

https://m.edsoo.ru/O7PRYQ2YV

https://m.edsoo.ru/BEGWQZJL3
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JarpamMm cpeiCcTBaMH
pemaKTopa JICKTPOHHBIX
Tabyurn"

JInanu tpenna. [Ipaktuueckas

120 pabora o Teme "[logbop muHUM 1 0.5 https://m.edsoo.ru/LP4STOLWO

TpeH1a, MPOrHO3UpOBaHue"

[Tox6op nmapamerpa.

[IpakTuueckas pabota 1o Teme
121 "YuclieHHOE pelleHne 1 0.5 https://m.edsoo.ru/HNS13RRJQ

ypaBHEHUH C MOMOIIBIO 1T0A00pa

napameTpa"

OnTuMu3aIus Kak MoucK

HAWTYYIIEro PEeIieHus B
122 JBMAHHRIX YCTOBHAX. 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[IpakTuueckas pabota 1mo Teme

"Perrenne 3agad ONTUMU3AINHN C

MTOMOIIBIO AJIEKTPOHHBIX TAOIUIT"
123 PezepBHOE Bpemst 1 https://m.edsoo.ru/4L.3CE4K2Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ENSDK75J
125 PezepBHOE Bpemst 1 https://m.edsoo.ru/30HWTOEQ9
126 PeszepBHOe Bpemst 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepBHOE Bpems 1 https://m.edsoo.ru/33JSONXY3
129 PeszepBHOe Bpemst 1 https://m.edsoo.ru/UU84SGBDO
130 Pe3epBHOE Bpems 1 https://m.edsoo.ru/T1CLQHRIV
131 PeszepBHoe Bpemst 1 https://m.edsoo.ru/ZGNDVS8DFG
132 Pe3epBHOE Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
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133 PesepBHOE Bpems 1 https://m.edsoo.rt/NANWGLRO4

134 PesepBHoe Bpems 1 https://m.edsoo.ru/OMIJJROLN

135 PesepBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML

136 PeszepBHoe Bpemst 1 https://m.edsoo.ru/4IRITM1B1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe U (pPOBbIE
n/n Tewa ypoxa Bcero Komrpoaribie  Hpaxririeckue u3yueHusi oOpa3oBaTeJbHbIE PeCypPChl
padoThI padoThI

KommaectBo napoOpMaim 1 https://m.edsoo.ru/CPW6RXX47,

2 AJITOPUTMBI CoKaTUsl JAHHBIX 1 https://m.edsoo.ru/1P4ANRPUFP
Anroputm Xadhdmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas pabota mo Teme

4 "CoyxaTne JaHHBIX C IIOMOILLIO 1 1 https://m.edsoo.ru/87IAFKQOD
anropurma Xahdmana"

5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI CKaTUSI TAHHBIX C
norepsmu. [IpakTuueckas pabora

6 o Teme "CkaThe TaHHBIX C 1 0.5 https://m.edsoo.ru/S80KGLIGP
notepsimu (anroputmsl JPEG,
MP3)"
CxopocTh niepe1aun JaHHBIX 1 https://m.edsoo.ru/N6OLKL2PN
[TomexoycToNYMBbBIE KOJIBI 1 https://m.edsoo.ru/HA352TYKO
[IpakTuueckas pabota 1o Teme

9 . 1 1 https://m.edsoo0.ru/4DOSUS5SIS
"[TomexoycroiunBblie KOIbI"
Cucrembl. KOMIOHEHTHI
CHUCTEMBI M X B3aUMOJICHCTBHE.

10 CHCTeMHbIH SpekT. 1 https://m.edsoo.ru/7TELOJJWA9

YnpaBneHnue Kak
MH(OPMALIMOHHBIN TIPOIIECC.
OOpatHas CBsI3b
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11

Mopenu 1 MOACITUPOBAHUE

https://m.edsoo.ru/3LOSU7KCU

12 I'padm https://m.edsoo.ru/SMP12YTI4
Pemenue 3a1a4 ¢ momMoIuisko

13 https://m.edso0.ru/5S087GM4M6
rpagoB

14 HepeBbs https://m.edsoo.ru/DJIXWQFCMV

15 OCHOBBI TEOPUH UTP https://m.edsoo.ru/RLPOBGP1A
[IpakTuueckas pabota 1o Teme

16 "[TorCK BBIMTPBIIITHON CTpaTEruu https://m.edsoo.ru/91L2SO0AQS
B UTPE C MOJHOW HHpOpManuen"
CpencTBa HCKYCCTBEHHOTO

17 https://m.edsoo.ru/7PWFWI1T16
UHTEJJIEKTa
[IpakTuueckas pabota 1mo Teme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/HSOPHSFHE
uHTeNIeKTa"
dopmanuzanusi MOHATHS
anropurma. MamuHa TeropuHra

19 KaK yHMBEpPCAJIbHast MOJEIb https://m.edsoo.ru/TS2J4GN9S
BblunciieHnil. Tezuc Yeépua—
TrropuHra
[IpakTuyeckas paborta o Teme
"CocraBieHHe IPOCTOM

20 https://m.edso00.ru/SO6FMKTSV
MPOTPaMMBI JIJISI MAITUHBI
Trropunara"

21 Mammna ITocra https://m.edsoo.ru/KD8P88OBO

22 Hopanbiisie anropieMi https://m.edsoo./EA2DPCSAY
Mapxkosa

23 ANropuTMHYECKU https://m.edsoo.rt/EMWUEDNR9
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24

HepaspeluMble 3a1a41. 3a1ada
ocraHoBa. HeBo3MoOXkHOCTh
aBTOMaTHUYECKON OTIaKU
IIpOrpaMm

CII05KHOCTB BBIYMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aJaHHOM JMaIa30He C
ITOMOLIBIO AITOPUTMA «PELLIETO
Oparochenar

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTuueckas pabota 1o Teme
"ITorck IpOCTBIX YKCEN B
3aJlaHHOM Juana3oHe”
MHoropa3psiiHble LeJble YUcia,
3aJjauu IJIMHHOM apupMeTuKu
[IpakTuueckas pabota 1o Teme

"Peanu3alnys BEIYHUCIEHUH C
MHOTOpa3psIHbIMH yucIaMu"

https://m.edsoo.ru/SN9A7JITV

https://m.edsoo.ru/SFLDAQPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoliuaTuBHBIC
MacCHUBBI, OTOOpaxeHus ). X31IlI-
tabnuupl. [loctpoenne
asi(haBUTHO-4AaCTOTHOTO CJIOBaps
JUIs 33JAaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

[IpakTuueckas pabota 1o Teme
"[loctpoenue andaBuTHO-
4acTOTHOTO CJIOBaps AJis
3aJaHHOr0 TeKcTa"

https://m.edsoo.ru/WYRSXTHVB

31

AHann3 TeKCTa Ha €CTECTBEHHOM
s13pIKe. Brinenenue

https://m.edsoo.ru/YJVBOBEEG

46




32

IOCJIENOBATENILHOCTEH I10
mabiiony. Perymnsapasie
BbIpakeHHs. YacTOTHBINA aHAIN3
[IpakTuyeckas pabora o Teme
"AHanu3 TeKCTa Ha
€CTECTBEHHOM SI3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Creku. AHanu3 NpaBUILHOCTU
CKOOOYHOI'O BBIPAXKEHUS

Borurcienue apupMeTH4ecKoro
BBIPpAXKCHUS, 3alIMCAHHOIO B
noctukcHoU hopme

[IpakTuueckas pabota 1mo Teme
"BerunciaeHue apuMeTHIECKOTO
BBIPXKEHUS, 3aITUCAHHOTO B
noctdukcHoi Gpopme"

Ouepenu. Ucnonb3zoBanue
ouepeau sl BpEMEHHOIO
XpaHeHUs JaHHBIX

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4APHZ53]B

https://m.eds0o0.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

37

[IpakTuueckas pabota 1o Teme
"Ucnons3oBanue ouepenu"”

https://m.edsoo.ru/270RH6HKM

38

epesbs. Peanusauus nepesa ¢
MTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) TEPEBbSI.
[Toctpoenue nepesa mis
3aJIaHHOTO aprU(METHIECKOTO
BBIPAXKCHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTuueckas pabota 1o Teme
"Hcnonb3oBaHue A€PEBHEB IS

https://m.edsoo.ru/4B7IBOLGP
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BBIYHCIICHUS apu(METHIECKIX
BbIpaKEHU1"

40

PexypcuBHbBIE alITOPUTMBI
obxona aepesa. Mcronp3oBanue
CTeKa W o4epeau st 00xona
nepeBa

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE aITOPUTMBI
obxona aepesa. Mcrmonb3oBanue
CTEeKa M o4epean st 00Xo/1a
nepeBa

https://m.edsoo.ru/M8PBJ581K

42

Anroputmsl Ha Tpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOT'O JIEPEBA B3BELICHHOT O
CBA3HOT'O HEOPUEHTHPOBAHHOTO

rpada

https://m.edsoo.ru/2ZKXSNSYL

43

44

45

O6xo0x rpada B ryouny. O6xox
rpada B MIMPUHY

KonnyectBo pa3znuyHbIX myTeit
MEX]y BEpLIMHAMU
OpPHEHTHPOBAHHOTO
aIMKJINYECKoro rpada

Anroput™m JlefiKCTpHI.

https://m.edsoo.ru/PDOGDKZXS5

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45WQ0O59

46

[IpakTuueckas pabota 1o Teme
"Breranciienne JTHHE
KpaT4yaiuiero myTH Mexy
BepLIMHAMU Tpada (aJIropuT™
Jelikerpor)"

https://m.edsoo.ru/OPUC4APCM

47

AnroputMm @noitga—Y opmania

https://m.edso0.ru/4T2Y64Y1Y
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48

49

50

51

52

3agauu, pemaemMble ¢ IOMOIIbIO
JUHAMUYECKOTO
IIPOrpaMMUPOBAHUS:
BBIUYHCIIEHUE PEKYPCHUBHBIX
byHKIUH

IIpakTuyeckas pabora o Teme
"Briuncienue peKypCUBHBIX
(GYHKIUH C TOMOIIBIO
JUHAMHYECKOT 0
IporpaMMUpoBaHus”

3anaun, pemiaeMble ¢ TOMOIIBIO
JUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: TOACUYET
KOJIMYECTBA BAPUAHTOB

[IpakTuueckas pabota mo Teme
"[Togcuér KoMMyecTBa BAPUAHTOB
C IMMOMOIILIO JUHAMUYECKOTO
IIPOrpaMMUpPOBaHUA"

3aiauu, pemraeMbple ¢ TOMOIIBIO
JTMHAMHYECKOTO
MPOrPaMMUPOBAHHUS: 33191
ONITUMU3AINH

https://m.edsoo.ru/OB0O3M36FA

https://m.edsoo.ru/I39CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O630p
SI3BIKOB ITPOTPaMMHUPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TToustue 00 0OBLEKTHO-
OpPHUEHTUPOBAHHOM
MPOrPaMMHUPOBAHHH

https://m.edsoo.ru/XQP3TUBLF

49




55

O0BexThI U Ki1accsl. CBoiicTBa U
METOIBI OOBEKTOB

https://m.edsoo.ru/6JQIC1GXS

56

OOBEKTHO-OPHUEHTUPOBAHHBII
aHAIN3

https://m.edsoo.ru/LXRDV5535

57

58

59

60

[TpakTrueckas paboTa Mo Teme
"Mcnonp30BaHHE TOTOBBIX
KJIacCOB B mporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

00BEKTHO-OPUEHTUPOBAHHOTO
rnoaxoja

[IpakTuueckas pabora
"PazpaboTka nmpocToii
MIPOrPaMMBbI ¢ UCIIOJIB30BaHUEM
KJ1IaccoB"

Nuxkancymanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALHI0"

0.5

https://m.edsoo.ru/9UO0X7ZSAH

https://m.edsoo.ru/1PCNI90X2

https://m.edsoo.ru/OSXBALUVU

https://m.edsoo.ru/ XWFD3SRL6
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62

63

Hacnenosanue. [lonumopduszm

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka nepapxuu Kjiaccos'

Cpenbl ObICTpOM pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTepdeiica noap3oBaTens

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

https://m.edsoo.ru/IL6XE9IBF

64

[IpoextupoBanue nutepdeiica
MOJTH30BATEIIS

https://m.edsoo.ru/18FFURCHI

65

Hcnonbs30BaHNne TOTOBBIX

https://m.edsoo.ru/8440Q17ZXE4

50




YIPaBISEMBIX JIEMEHTOB IS
nocTpoeHus untepdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadguveckuM natepdeiicom”

https://m.edsoo.ru/M7J3MMDEI

67

68

69

N3yuenue BTOPOro s3bIKa
[IPOrpaMMHUPOBAHHUS
N3y4eHue BTOpOro s3bIka
IIPOrpPaMMUPOBAHHUS
Oranbl KOMIIBIOTEPHO-
MaTEMaTH4ECKOIro
MOJIETIUPOBaHUs

https://m.edsoo.ru/LO9IPRNA7S

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

70

Juckpernsanus npu
MaTeMaTH4eCcKOM
MOJIETTUPOBAHUU HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHnue
JBUKCHHUS

https://m.edsoo.ru/ZXKKJQ1UO
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72

73

74

[IpakTuueckas pabota 1o Teme
"MopenupoBaHue IBUKEHUS"

MonenupoBanue OMOIOTHYECKUX
cuctem. [IpakTudeckas pabora
o teme "MogenupoBaHue
OHOJIOTMYECKHUX cUCTEM"
MareMaTHUeCKHE MOJIETH B

9KOHOMUKE. BeIUHCINTEIbHBIE
OKCIICPUMCHTBI C MOACTIAMHA

BeposiTHOCTHBIE MOJIEITH.
[IpakTuyeckas pabora o Teme

0.5

0.5

https://m.edsoo.ru/YCLZ4UHHA

https://m.edsoo.ru/925RWHI1WH

https://m.edsoo.ru/HYZZHA(QZI

https://m.edsoo.ru/RSDL77ZK?22
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75

"MMuTallMOHHOE MOJICIUPOBAHUE
¢ OMOIILI0 MeTona MoHTe-
Kapino"

KommnbrorepHoe MmoenupoBanme
CUCTEM YIIpPaBIICHUS

https://m.edsoo.ru/D52P3UQNN

76

7

78

79

O0paboTka pe3yabTaToB
IKCICPUMEHTA

Tabnuunble (pensImoHHbIC) Oa3bl
JTAHHBIX

ITouck, coprupoBKa 1
GuIbTpanus JaHHBIX. 3aMIPOCHI
Ha BBIOOPKY JIaHHBIX. 3alpoChl €
napamerpamu. Beraucnisemsle
II0JIS B 3aIpOCax

[IpakTuueckas pabota 1o Teme

"PaboTa ¢ roroBO# 6a3oi
TaHHBIX"

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/ISOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

80

Muororabanuabie 0a3bl JaHHBIX.
Tunsl cBsizeit MEX Ty TaOIUIIAMHU.
Buemnuit kimod. I{enmocTHOCTD
0a3nl JaHHBIX

https://m.edsoo.ru/ XPHQBTDMS

81

82

83

[IpakTuueckas pabota 1o Teme
"Pa3paboTka MHOTOTaOIMYHOMN
0a3bl JaHHbIX"

3ampockl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX

[IpakTudeckas paboTa 1mo Teme
"3ampockl K MHOTOTAOIMYHOM

https://m.edsoo.ru/4FHJ25TDD

https://m.edsoo.ru/UVTVOW6RW

https://m.edsoo.ru/FOYXMVOB7
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Oase maHHBIX"

S3bIK ynpaBieHUs TaHHBIMU

84 SOL https://m.edsoo.ru/PJMI9PKQMR
[TpakTrueckas paboTa mo Teme

85 "YrpaBieHue J1aHHBIMU C https://m.edsoo.ru/GL552SSUD
MOMOIITBIO si3bIKa SQL"
Hepensimonnsie 6a3bl JaHHBIX.

86 https://m.edsoo.ru/8YQXGKB6U
DKCHEPTHBIC CHCTEMBI

87 HNuTepHeT-npuinoxeHus https://m.edsoo.ru/VUNNCDB4U
[TonsiTHe O cepBepHOl U
KJIMEHTCKOHN YacTAX calTa.

88 TexHoaorus «KJIMEHT — https://m.edsoo.ru/N6DWP4IRG
cepBep», €€ JOCTOMHCTBA U
HEIOCTATKU

89 OcHoBrl sa36ika HTML https://m.edsoo.ru/G2HZZBEE]
[IpakTuueckas pabota 1o Teme

90 "Co3aHue TEKCTOBOI BeO- https://m.edsoo.ru/DD7JRDZIN
CTpaHUIbI"

91 Ocuossl a36ika HTML https://m.edsoo.ru/QY71J10R7

92 OcHoBrl sa36ika HTML https://m.edsoo.ru/YLBK9SMH]J
[IpakTuueckas pabota 1o Teme
"Co3nanue BeO-CTpaHHUIIbI,

93 BKJIFOYAIOIIEN MYJIbTUMEINNHBIE https://m.edsoo.ru/6EIX04QCK
O00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIC, BUIE0)"
OCHOBBI KaCKaJaHbBIX Ta0IHUI]

94 https://m.edsoo.ru/V6H31EQRS5

ctuneit (CSS)
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95

96

[IpakTuueckas pabota 1o Teme
"OdopmieHue CTpaHHIIbI C
MTOMOMIBIO KaCKaIHbIX TaOJIHI]
ctuieit"

Cuenapuu Ha s3bIKe JavaScript

https://m.edsoo.ru/MGSEDM7TA

https://m.edsoo.ru/VHYQBFI55

97
98

Cuenapun Ha s3p1ke JavaScript

®opmbl Ha BeO-CTpaHHULIE

https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5SADCQR

99

100

101

102

103

104

[IpakTuueckas pabota 1o Teme
"Ob6paboTtka qaHHBIX (HopM"

Pa3memenue Beb6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiinoB Ha
camT

Kanpuposanue. Ucnpasienue
nepcnekTuBsl. ['ucTorpamma.
Koppexkuust ypoBHeil, KoppeKius
nBeta. O0ecuBeYMBaHUE
LBETHBIX N300pakeHU

BBona n3obpakenuii ¢
HCIIOJIb30BAaHNUEM PA3IUYHBIX
U(POBBIX YCTPOUCTB.
[IpakTuyeckas pabora o Teme
"O6paboTka HUPPOBBIX
¢dotorpapuii”

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTuueckas padorta
o TeMe "Perymb nudpossix
¢dotorpapuii”

MHorocnoitHble 1300paKeHUI.

0.5

0.5

https://m.edsoo.ru/KFCH27ELA

https://m.edsoo.ru/Y6VM4R542

https://m.edsoo.ru/ITHJ27RN3F

https://m.edsoo.ru/7GRK7JKF5

https://m.edsoo.ru/LUXAXOCRP

https://m.edsoo.ru/OZ8ER32MA
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105

TekcToBbIe cnou. Macka cios.
Kananer. Coxpanenue
BBLIEJIIEHHOH o0s1acTu

[IpakTuyeckas pabora o Teme
"MHorocnoitHbsie n300paxeHus"

https://m.edsoo.ru/Z6PF79AG0

106

[ToaroroBka wiLTFOCTpauUi 115
BeO-caiiToB. IIpakTuueckas
pabota 1o Teme

" AHUMUPOBaHHbIE
n3o0paxeHus"

0.5

https://m.edsoo.ru/7QFG9KBYK

107

108

109

Bekrophas rpaduka.
Bexropusanus pacTpoBbIX
M300paXKeHUIA

[IpakTuyeckas paborta o Teme
"BexTopHas rpaduka"

[IpuHIUITBI TOCTPOEHUS U
pEIaKTUPOBAaHUS TPEXMEPHBIX
Mozaenen

https://m.edsoo.ru/PIRONJEXW

https://m.edsoo.ru/W84Z3DOGI

https://m.edsoo.ru/KBPNWPJEA

110

[IpakTuueckas pabota 1o Teme
"Co3gaHue mpocThIX
TpEXMEpHBIX Mozenei"”

https://m.edsoo.ru/2XDC5SNKUP

111

112

Cerounsie Mojenn. Matepuasl

[IpakTudeckas pabota 1mo Teme
"Cerounbie Mmogenn"

https://m.edsoo.ru/ WE3MVD2FH

https://m.edsoo.ru/Z917SRT8Z

113

MoaenupoBaHre UCTOYHUKOB
ocsemeHus. Kamepsl

https://m.edsoo.ru/TXULSGD3U

114

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/I78NVIQDI
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"Pennepunr"

AnnutuBzble TexHONoTUU (3D-

115 1 https://m.edsoo.ru/6W IWT296C

IIPUHTEPHI)

[TonsiTue 0 BUpTyaibHOM
116 pPEaTbHOCTH U AOTOJHEHHOMN 1 https://m.edsoo.ru/BZDFAHW04

peanbHOCTH
117 PesepBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PesepBHoe Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 PeszepBHOe Bpemst 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/V101XFZX3
125 PesepBHOE Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PeszepBHOE Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHoe Bpems 1 https://m.edsoo.ru/LV8CIMO6R
128 PeszepBHOe Bpemst 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHOoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHOE Bpems 1 https://m.edsoo.ru/3H6SCO6XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1LACVP5G8
133 PesepBHOE Bpemst 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 Pe3epBHOE Bpems 1 https://m.edsoo.ru/IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

36.5

57



58



IMPOBEPAEMBIE HA ETD 10 HH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon

NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOHMJIBHBIX KOMITBIOTEPOB; TEHICHIIHIMA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH; BJIAJICHUE HAaBBIKAMH Pa0OTHI C
OTICPAIMOHHBIMU CHCTEMaMU ¥ OCHOBHBIMH BHUJAMH IPOTPAMMHOIO
obecrieueHHss I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

crenualIn3anuu

1.2

1.3

1.4

1.5

1.6

1.7

Hanmuuune Hpe,Z[CTaBJ'IeHI/Iﬁ o0 0a30BBIX IIpUHOUIIaAX OpraHu3alvi H

Q)YHKHHOHI/IpOBaHHﬂ KOMIIBIOTCPHBIX ceTeu

[ToHnMaHKE OCHOBHBIX IPHHIUIIOB JUCKPETU3AIUN DPA3JIUYHBIX BHJOB
uHpopmaruu

[TonnmaHue 0a30BBIX AITOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uHpopManuu (3alKMCh 4YHUCENT B MO3UIMOHHONW CHCTEME CUYHCICHHS,
JIEIIMMOCTb IIEITBIX YHCEN; HAXOXKJICHUE BCEX MPOCTBIX YHCEN B 3aIaHHOM
Jyarna3one; o0paboTka MHOTOPA3pSAHBIX IEJIBIX YHCEN;, aHaIu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOMCKA U COPTHPOBKU
3HaHue (YHKIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPENICTB
cpensl pa3paboTKu

BnageHne OCHOBHBIMH CBEACHHUAMU O 0a3ax IaHHBIX, UX CTPYKTYpeE,

CpeaAcCTBax CO34aHuAd U pa6OTBI C HUMH

ITonnManue BO3MOXKHOCTEH U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3IMYHBIX 06J'[aCT$IX; HaJIM4YHue HpGI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3IMYIHBIX

npodecCHOHATBHBIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM OCYIIECTBIATH
IIPEACTABJICHUE 3aJJaHHOI0 HATYpaJbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
HCIOJIBb3YSl 3aKOHBI anreOpbl JIOTHKH; ONpEAeNATh KpaT4allIuil MmyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeH MeXIy BepIIMHAMU
OPUEHTHPOBAHHOT'O AlIUKINYECKOro rpaga
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Ymemo

2.1

YMeHue Mucnonb3oBaTh KOMIIBIOTEPHO-MATEMaTHUYECKHE MOJAEIU UL
aHaynM3a 00BEKTOB U MPOLECCOB: (OPMYIUPOBATH IIEJIb MOJECIUPOBAHMUS,
BBINIOJIHATh AHAJIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJECIMPOBAHMS;
OLICHMBATh aJICKBATHOCTh MOJICIM  MOJEIMPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIAbTATHl MOAEITUPOBAHUS B HATJISITHOM BUIE

22

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/ladll  aHAU3a JaHHBIX
(mporuo3upoBaHue, KJ1accupuKanus, KJIacTepu3alus, aHaIn3
OTKJIOHEHMI1); MOHMMATh MOCJIEeI0BATEIILHOCTh PEIleHUs 3a7ad aHalu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE JIAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTALUA PE3YJIbTaTOB

23

YMenue onpenensiTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, IpadHueCKUX
Y 3BYKOBBIX JAHHBIX IIPU 3aJIaHHBIX IapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHBIX, OLEHHUBATH
W3MEHEHUE BpPEMEHM TMepeayd NpH HW3MEHEHUH WHOOPMAIMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

24

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYID BO3MOXKHYIO

CPCAHIOK0 JINHY COO6H.I€HI/I$I IIpH HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMBI ITOCTPOECHUS 3aAIlUCU YHCJIA B IO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTpPOKE, COAEprKallell 3amuch A3TOTO0 4YHUCIAa B IIO3ULHMOHHOM CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(I)MeTI/I‘IeCKI/IC Ooncpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMallbHBIX  (OpMax 1O 33JdaHHOM  Tabiuie
UCTMHHOCTH; HCclenoBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO NTEPEMECHHBIC,; PCIIATh HECIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

2.7

2.8

YMeHue pemarh ajlroOpuTMHUYECKUE 3aJla4d, CBSI3aHHBIC C aHATU30M
rpadoB (3amayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpeneneHus KOTUYECTBA PA3IUYHBIX MyTeH MEXIY BEpIIMHAMHU
OpPUEHTUPOBAHHOTO AlUKINYECKOro rpada)

YMeHue HCronb30BaTh JePeBbs MPH aHAIU3E U TOCTPOSHUU KOAOB U IS
MpeJCTaBiICHUsT apu(METHUYECKUX BBIPAKCHHUM, TpPH pPEIIeHUU 3a1ad
MOWCKAa W COPTUPOBKH;, YMEHHE CTPOUTH JEPEBO HUIPHI 1O 3aJaHHOMY

IrOpuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
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UTPBI

29

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBI C  HCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
IrOpPUTMOB (CYMMMpOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJId pEIICHUSA 0,I[HOI>1 3aJa4u

2.11

Brnanenue yHuUBEpCadbHBIM  A3BIKOM I[POTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax AAHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIC
VOPaBJISIIONIME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENESITh  Pe3yJbTaThl  PaOOTHI
MPOrpaMMBbI TP 3a/IaHHBIX MCXOJIHBIX JAHHBIX; ONPEAENSATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyYE€HUE YKa3aHHBIX pPE3YyJIbTaTOB;
BBISIBJIATH JIaHHBIC, KOTOPHIE MOTYT MPUBECTH K OHIMOKE B padoTe
nporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

MMpOorpaMMHOIo KoJia

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM Ui M3Y4YEHHs  SI3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKU YKCEN, YHCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOJKHUTENEH; HaxO0XJIeHHEe MaKCUMaJIbHOW (MMHHUMAIbHOM) IHQPHI
HaTypaJIbHOTO YHCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHsI C OCHOBAaHHUEM,
He mnpeBblmaromuM 10; BbluMcIieHHEe OOOOIIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATENBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(pMETHYEeCKOro, MHHHUMAIBHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH MX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3aJa4d CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBAapHU, CTEKH, OYEPE.H,
JIEPEBbsI); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOTrPaMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh IpU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMMm B CpCIC IMPOrpaMMHUPOBaAHUSA
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2.13

YMeHue  WCMONb30BaTh  JJEKTPOHHBIE  TaOMUIBI IS aHaW3a,
MIPEACTABICHUS M OO0paOOTKHM JaHHBIX (BKIIIOYAsi BHIOOP ONTHMAaIbHOTO
peleHust, moa0op JIMHUM TPEHIA, PEIICHUE 3a/ad IPOTHO3HPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWUHbIC (pEISIMOHHBIE) O0a3bl JAHHBIX |

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYJAapCTBEHHbBIX

ycIyT, HUGPOBBIX 00pa30BaTEeNbHBIX CEPBUCOB
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Koxa
1

1.1

IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

[Mudposas rpaMOTHOCTH

OcCHOBHbBIE TEHJICHIIUU PAa3BUTHUS KOMIIBIOTEPHBIX TexHooruil. [lapamiensHble
BBIYMCIICHN. MHOronpouneccopHsle cucrteMsl. Pacnipenenénubie

BBIYHCIUTEILHBIC CUCTEMBI U 00pab0TKa OONBIINX TAHHBIX

1.2

1.3

[IpuHIMIIBI TIOCTPOECHHMS W amnmapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEM.
CereBbie mnporokosbl. Cerb HWHrepHer. Appecanuss B cetu MHTepHer.
[Iporokonsr creka TCP/IP. Cucrema nomenHsix uméH. Paznenenue IP-cetu Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUS U

nMeHoBaHUs (aityioB B joiroBpeMeHHONW mamsth. [la0noHBl s ommcaHus

rpymi ¢aiinos

1.4

CKOpOCTI) nepeaadun JaHHBIX. 3aBHUCHMOCTh BpECMCHHA nepeaayun oT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

udposanue nanHpix. CHMMeETpUYHbIE U HecuMMeTpuuHble mMdpsl. [ndps
npoctoii 3amensl. ludp Llesaps. udp Bmwxenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTL H UCIIPABJIATH OI_I_II/I6I(I/I, BO3HHUKAOMIUEC TTPpHU
nepeaavuc NaHHbIX. Paccrosaue XaMMuHra. KOI[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Koapt XammuHra
Teopernueckrne 0CHOBBI UH(POPMATUKHI

JlBonuHoe  KoaupoBaHue. PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne oAHO3HAYHO NEKOOUPYEMBIX KOIOB C MOMOIIBIO
nepesa

Teopernueckne mnoAXoAbl K OLEHKE KoiaudecTBa HHpopmanuu. EauHuisi
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
Konu4yecTBa WH(opManuu. 3aKoH aaauTUBHOCTH uWHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrembl cuucieHus. Pa3BépHyras 3amuch 1ENBIX W JOPOOHBIX YHCET B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA MO3UIIMOHHOM 3allMCH YHCIIA:
KOJMYECTBO IU(p B 3aMUCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHHE CHCTEMBbI

CUHHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejioro 4ucia mu3 P-uuHOI cucTeMBbl CUMCIICHUS

63




B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON npo0Ou B AECATHUHYIO.
ANropuTM IepeBofa LEJIOro YUCia U3 JEeCATUYHOM CHUCTEMBbI CUUCIEHHS B P-
nunyro. IlepeBoj KkoHeuHOUW JnecATHUYHON npobu B P-munyro. J[BonmuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAsI CUCTEMbl CUUCIIEHUS, CBSA3b MEXY HUMHU.

Apudmernueckre onepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

24

TpOI/I‘-IHaSI YpaBHOBCUICHHASA CUCTEMA CUUCIICHUA. I[BOI/I‘IHO-I[CCSITI/I‘IHEISI CHUCTEMA

CUHCIJICHUA

2.5

2.6

Komuposanue tekcroB. Koguposka ASCII. OnnoGaiitHbie koaupoBku. CTanaapT
UNICODE. Komupoka UTF-8. Omnpeneneaue wuHGOPMAIMOHHOTO 00BbEMa

TEKCTOBBIX COOOIIEHUI

KonupoBanue nzobpakenuii. OneHka nHGOpMaMoOHHOTO 00bEMa rpaPUIECKUX
JAHHBIX TPU 3aJIaHHBIX Pa3peIICHUH U TIIyOMHE KOIUpOBaHMs 1BeTa. [[BeTOBBIC
monenu. KomupoBanue 3Byka. OrieHka WH(POPMAITMOHHOTO O0BEMA 3BYKOBBIX

AAaHHBIX IIPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALMU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpHI Cyl11€eCTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOuuubl HCTHUHHOCTU. Jlormdeckue BBIpasKEHHS.
Jlornueckue ToxxaecTBa. Jlornueckue onepanuy u onepanuy HaJ MHOKECTBaAMH.
3aKoHBI anreOphl JIOTUKW. OKBHUBAJICHTHBIC IPEOOpa3oBaHUs JIOTHUECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YPaBHEHUH.

Jlornueckre (GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (1)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6J'II/IH€ NCTUHHOCTHU

29

2.10

Jlornueckne SJIEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmatop.
MHoropa3psaasbiii cymmarop. [loctpoenue cxeM Ha JIOTMYECKHX 3JIEMEHTax Io
33JJaHHOMY JIOTUYECKOMY BBIPAXKECHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. lLlenu monenupoBaHus. ANEKBAaTHOCTh MOJENIU
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBneHue pe3ynbTaTOB MOJICTUPOBAHUS B BUJE, YIOOHOM IS BOCTIPUSITHS

gyenoBekoM. ['paduueckoe npeacraBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

2.11

[IpencraBineHue MenbIXx 4YWCEN B MNaMsATH KomIibioTepa. OrpaHMYEHHOCTh
JlMara3oHa 4YuceJa MpPU OrpaHUYEHHUHM KOJIMYecTBa pa3psanoB. llepenosHenue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBBIE TaHHBIE. 3HAKOBBINM OUT. JIBOMYHBIN

)IOHOJ'IHI/ITeJ'II)HI)II\/’I KOJ OTpHULATCIIbHBIX YUCEIL.
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2.12

[ToGutoBbIe jormueckue onepanuu. Jlornyeckwii, apudmerudeckui u
nukmnueckuit  capurd. IlludpoBanne ¢ MOMOIIBIO MMOOUTOBOW  oOIepauu

«uckirouaroniee NJIN»»

HpeHCTaBHeHI/IC BCIICCTBCHHBIX YHCCII B IMMaMATH KOMIIBIOTEPA. 3Haqa1uaﬂ qaCTb
n IIOpAAOK 4YHCIIA. I[I/IaHa3OH 3HAYCHHI BC€HIICCTBCHHBIX YHCEII. HpO6HCMBI
XpaHCHUA BCHICCTBCHHBIX YHUCCII, CBA3AHHLIC C OIPAHUYCHUCM KOJIMYCCTBA
pPaspAaaoB. Brinonaenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

oInoOoK IIpH BBIYUCIICHUAX

2.13

2.14

2.15

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXKHOCTH. Pelienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAIILHOTO TYTH MEXAy BepIinHamMu rpada, OompeneseHHe KOJIMYecTBa
pa3IMYHBIX TyTeHd MEXIy BepIIMHAMU OPHUEHTHPOBAHHOTO AaIMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl 00xona Jepesa.
[IpencraBnenne apudmeTnuecKux BbIpaKEHUN B BUIE nepeBa. Mcmonb3oBaHue
rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa
JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepedopa BapuUaHTOB, ONHMCAHWE CTPATETUH WIPHl B TaOIWYHON (opme.

BLII/Il"pLIH_IHbIe U IIPOUT'PBIIIHBLIC ITO3ULUH. BLII/Il"pLIIJ_IHHe CTpaTeruun

2.16

3.1

CpencTtBa  MCKYCCTBEHHOTO  WHTeUIekTa.  WneHtudukanmus W MOUCK
M300pakeHM, pacrmo3HaBaHue Jull. Vcrmoib30BaHHe METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronux cucremax. Vcmnonap3oBaHre METOI0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn
AJITOPUTMBI U TPOTPAMMHUPOBAHUE

dopManuzanus MOHATHA alroputMma. MammHa TeIOpHHTra Kak YHHBEpPCAJbHas

MOJIEJIbL BBIYUCIIEHUN

3.2

3.3

OneHka CIOKHOCTH BbIUMCIEHUH. Bpemst paboTel M 00BEM HCIIONB3yeMO
maMsiTH, MX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JAaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepbl pa3IUYHBIX —aJITOPUTMOB

pelIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh
OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJITOPUTMOB
YIpaBIEHUS UCHOJHUTENSIMU W BBIYMCIUTENBHBIX aaroputMoB. OmpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTaTt

34

AJ'IFOpI/ITMbl O6pa6OTKI/I HaTypaJIbHBIX YHCECJI, 3allMCAHHBIX B IO3WIHWOHHBIX

CUCTEMAX CYHCIICHHA: p3.36I/IeHI/Ie 3allMCu 4YucCja Ha OTACJIbHBIC I_[I/I(bpbl,
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HAaXOXJCHUE CYMMBI W TIpOW3BeNeHHUS LU(Dp, HAXOKIACHHE MaKCUMAIbHON
(MUHUMAIBLHOM ) IU(PHI.

[IpencraBnenne uucia B BUAe HaOopa IMPOCTHIX COMHOXHUTENECH. ANTOpUTM
OBICTPOTO BO3BENICHUS B CTENEHb. [IOMCK IPOCTHIX YHCEN B 33/IaHHOM JIHAINa30He

C IIOMOIIBIO AITOPUTMA «penIeTo DpaTtocheHar

3.5

MHoropa3psiIHble Leble YUCiia, 3a1a4i JITUHHON apuMeTuKN

3.6

3.7

3.8

SA3pik nporpammupoBanus (Ilackans, Python, Java, C4++4, C#). Tumnbl naHHBIX:
L[EJIOYHUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMueckue. BerBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{uKiibl Mo nepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M BOMYHBIC (aMIIbI.
daiinoBeie mepemMeHHbIe ((hainoBeie ykazatenu). Urenue w3 daina. 3amuch B
(aii.

Paszbuenue 3agaun Ha noazagauu. [logmporpammel (poueAypsl U GYHKIIHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKa IIPOTPAMMHUPOBAHHS

Pexypcus. PekypcuBHble mponeaypbl u (yHKuuu. Mcmnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BBI3OBOB

UYucnennsle Meroabl. TouHoe M mpuONIMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellleHne YpaBHEHHUH C MOMOIIbIO Noja0opa mnapamerpa. UuciieHHblE METObl
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHHUS.
[TpubnnxEHHOE BBIYMCICHUE JJIUH KPUBBIX. Bpluncinenue riomaneit ¢uryp c
MTOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpamerui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToJI0M

IIOJIOBUHHOT'O ACJICHUA

39

3.10

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QyHKIUM  SI3bIKa
IPOrpaMMHUPOBAHUS /17151 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: MOJCUET KOJMYECTBA TIOSABICHUN CHUMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MOJCTPOKH Ha JIPYTYIO CTPOKY.
I'eneparust Bcex cJIOB B HEKOTOPOM aj(aBHUTE, yIOBIETBOPSIOMINX 3aJaHHBIM

OrpaHUYCHUAM. Hpeo6pa30BaHHe quciia B CHUMBOJIBHYIO CTPOKY U O6paTHO

MaccuBbl W MOCJIEAOBAaTENLHOCTH  uucel. Bbruncienune  000OMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCMBa WM YHCIOBOM IOCJIEA0BATEIBHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apu(PMETHUYECKOro, MHUHUMAIBHOTO U
MaKCUMaJIbHOIO 3JIEMEHTOB, KOJIUYECTBA JJIEMEHTOB, YIOBIETBOPSIOLINX
33JJaHHOMY YCJIOBHIO). JIMHENHBIH NOWCK 3aJaHHOTO 3HAYEHHS B MAcCCHBE.
Anroput™Mbel paboOTHl C 3JIEMEHTaMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM

MaccuBa. COpTHpPOBKAa OJTHOMEPHOro MaccuBa. [IpocTbie MeTOAbl COPTUPOBKHU
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3.11

(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cnusiHueM. breictpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHbIiI

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBE

JIBymMepHBIE MacCUBBI  (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MAaCCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa IO 3aJIaHHBIM
MpaBWJIaM, MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHCICHHE MaKCHUMyMa
(MHHHMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MAacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB JABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpakeHUs).  XOII-TaOJHIIBL

HOCTpOGHI/IC aJ'I(i)aBI/ITHO-LIaCTOTHOl"O CJIOBapA AJiA 3aIaHHOI'0 TCKCTAa

Creku. AHanu3 MpPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. BbruucieHue
apu(pMeTUYECKOro BhIpaXKEHUS, 3alIMCAHHOTO B MMOCTPUKCHOM (popme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOIO XPaHEHUS! TaHHbIX

Anroputmbl  Ha rpadax. IlocTpoeHne MHHHMMaJIBHOTO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommuecTBo pasnmuyHbIX
myTeil MEeX1y BEepIIMHAMHU OPHEHTHPOBAHHOTO AlUKIMYECKOTO Tpada. AJIropuT™
JlerkcTphl

HepeBbsi. Peanuzanus nepeBa ¢ NMOMOUIbIO CCBIIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsble) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(PMETUUYECKOIO
BbIpakeHUs. PexypcuBHbIe airopuTMbl 00xo/a nepesa. Mcnonb3oBanue creka u

ouepeau st 00xoza iepena

3.16

3.17

JluHamMuueckoe IporpaMMHUpPOBAaHNE KaK METOJ PELIEHUs 33a]a4 C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, pelIaeMble ¢ MOMOIIBIO JUHAMHYECKOTO
IIPOrpaMMHUPOBAHUS: BBIUUCIIEHUE PEKYPCUBHBIX (YHKIUH, MOJICUET KOINYECTBA

BAapHUaHTOB, 3ala4u OIITUMU3AlIUN

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHuH. OOBEKTH H
kyaccel. CBoicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIU3.
PazpaOoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

HHKchyJISII_[I/IH, HacCJICJOBAaHUC, HOJ'II/IMOp(I)I/I?sM

WNHpopmaninoHHbIE TEXHOJIOTHH

4.1

AHamu3 paHHbIX. OCHOBHBIE 3a/ladydl aHajiu3a JaHHBIX: IPOrHO3MPOBAHHUE,
KiIaccuukanus, Kiactepusalnus, aHanu3 oTkiIoHeHuil. IlocienoBarenbHOCTH
peIICHUA 3aaa4 aHalIn3a JaHHBIX!: C60p NEPBUYHBIX JAHHBIX, OUMCTKA U OLCHKA
KauecTBa JaHHBIX, BBIOOp M (WJIM) TOCTPOEHUE MOJENTH, IpeodpazoBaHUE
JaHHBIX, BU3yaJM3alMsl JaHHBIX, MHTEpHpeTanus pe3ynbraroB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M MPEICTABICHHS JIAHHBIX.

Bonwsmme manasie. MammaHOe 00yueHne
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4.2

4.3

4.4

4.5

4.6

AHanmu3 [aHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOnul. BelunciaeHue cymMsl,
cpemHero  apuMeTHYecKoro, HauOosbmiero  (HAaMMEHBINETO)  3HAYCHUS
nuanazoHa. Beruncnenue ko3(pduiueHTa KOppensiuu JIByX psJIOB JIaHHBIX.
[TocTtpoenne cromOuaThIX, JUHEHYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuui. [lon6op nMHUYU TpeHAa, pelieHre 3a1a4 MPOrHO3UPOBAHMUS.

Pemenue 3aaa4 OITUMH3aluH C ITIOMOIIbBIO 3JICKTPOHHBIX Ta6JII/II_I

Juckperusanuss 1Opyd  MaTEeMaTUYECKOM  MOJCIMPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B OKOHOMHUKE. BbIUMcIUTEIbHBIE
JKCIIEPUMEHTHI ¢ MojaensaMu. OO0paboTka pe3ynbTaToB AKCIEepUMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHCIOBBIX MMapaMETPOB MOJICTUPYEMbBIX
O0BEKTOB M TMpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

BepostHOCTHBIE MOJEIH. Metonsl Momnrte-Kapio. HMurtanmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CITYKUBAHHSI

TabnuaHbIe (pesuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbBIX. 3arnosHeHue 0as3bl AaHHBIX. [loMcK, copTHpoBKa U (UIBTpaUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapamMeTpaMu.
Brrancinsiemble nosist B 3ampocax.

Mmuorotabnuunble 0a3bl JaHHBIX. TUMBI CB3edl Mexay Tabnuiiamu. BHemrHuit
kimo4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 06a3aM JaHHBIX
TekcroBbiii mpoueccop. CpeacTtBa MOUCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.

[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB U OQopMiIeHUs OuOIMorpapuueckux

CCBIJIIOK
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsx); 10 kinacc. yriayonennoe ooyuenue [omsxos K.1O.,

Epemun E.A. OGmiecTBo ¢ orpanuyeHHO# oTBeTcTBeHHOCTHhI0 « BMHOM.
JlaGoparopus 3HaHuU»; AKIIMOHEpHOE 00111ecTBO «31aTenbCcTBO

«IIpocBemenue»

* Mupopmaruka (B 2 yactsx); 11 kmacc. yrmyonennoe ooyuenue [lonskos K.1O.,

Epemun E.A. OO1iecTBO ¢ OrpaHM4eHHOM 0TBEeTCTBEHHOCTHI0O « BUHOM.
JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. Uudopmatuka. 10—11 knaccel. ba3oBblil U yriayOaeHHBIH YPOBHH :
meroaunueckoe nmocodue / K. 1O. Tlonsikos, E. A. Epemun. — M. : BUHOM.
Jlabopatopus 3nanwuii, 2016 — 128 c. : u.

2. Uadopmatuka (yriryosieHHbIN ypoBeHb). Peanu3zanusa tpedoBanuit ®I'OC

cpeaHero oo1iero o6pa3oBaHus: METOAMYECKOE TTocodue it yautens /. — M. :

OI'BHY «MHcTUTYT cTpaTteruu pa3Butus oopazoBaHus», 2023. — 226 c. : Ui
3. Uadopmatuka. YMK nyst crapiieit mkosst : 10—11 kimaccsl. YriayOneHHbIN

ypoBeHb. MeToauueckoe nocooue it yuurtens / ABTop-coctaButenb: M. H.

boponun.—3n. m3ag.—M. : BUHOM. JlabopaTtopwus 3nanwmii, 2013.—197 c. : un.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. https://kpolyakov.spb.ru/school/ege.htm

2. https://kompege.ru/?ysclid=mgmjaqfptm333368463

3.
https://ege.fipi.ru/bank/index.php?proj=BOACASBBB2E19E434CD6BEC25284C
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