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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo wuH(popmatuke (yriayONEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero obpazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yjibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelibHOM  TpOrpaMmbl  CpeAHero  oOmero  oOpa3oBaHMs,
npencraBieHHbix B ®I'OC COO, a Takke denepanbHO pabodeid IporpaMmbl
BOCITUTaHUS.

[Iporpamma no mHpopMaThuke AAET MPEACTaBICHHUE O WENsIX, OOIIeN CTpaTeruu
oOy4eHHs, BOCIIUTAHUSI U Pa3BUTUA OOYUYaIOIIMXCA CPEACTBaMU Y4YEOHOro MpeaMeTra
«Mudpopmarukay Ha yriyoJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTENIbHOE MPEAMETHOE
coJiep)KaHue, MpeayCMaTpUBaeT €ro CTPYKTYpHUpOBaHHE MO pas3fesiaM U TeMaM Kypca,
OmpeneNsieT pacupeiesieHue ero Mo kiaccam (rojaMm HU3y4yeHus), Ja€T NPUMEpPHOE
pacnpeneneHrue y4eOHbIX YacOB MO TEMATHUYECKUM pa3lesaM Kypca U PEKOMEHAYEMYIO
(mpuMepHyI0) MOCJIEIOBATEIbHOCTh HMX M3YYEHUS € Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4e€OHOrO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaromuxcs.

[Iporpamma 10 HMHQOpPMATUKE OINpPEAENAECT KOJUYECTBEHHBIE M Kaue€CTBEHHbBIC
XapaKTEPUCTHKU YYEOHOro MaTepuana JJid KaKJI0ro rojaa U3y4eHHs, B TOM YUCIE IJIs
COJIEPKATEIbHOIO HAOJHEHHs] PAa3HOTO BUAA KOHTPOJS (IIPOMEXKYTOUHOM aTTecTalluu
oOy4Jaronuxcsi, BCEPOCCUUCKUX TMPOBEPOYHBIX PAOOT, TOCYAAPCTBEHHOW MTOTOBOU
arrectanuu). Ilporpamma no wuHpoOpMaTHKe SBISETCS OCHOBOM Il COCTaBJICHUS
aBTOPCKUX Y4Y€OHBIX MpPOrpaMM U Y4Y€OHHKOB, MOYPOUHOIO IUIAHUPOBAHUS Kypca
YUUTEJIEM.

Nudopmartuka B cpeaeM o01ieM 00pa30BaHUK OTPAXKAECT:

CYUIHOCTb MH(OPMATHUKH KaK Hay4YHOUH NUCUHUIUIMHBI, U3y4Yarolleil 3aKOHOMEPHOCTH
MPOTEKaHUsI M BO3MOXHOCTH aBTOMAaTH3allMM WH(OPMAIMOHHBIX MPOILIECCOB B
pa3IMYHBIX CUCTEMAX;

OCHOBHBIC 00JIaCTU MPUMEHEHUSI MHHOPMATHKH, TIPEXKIC BCEro MHMOOPMAIMOHHBIC
TEXHOJIOTHH, YIIPaBICHUE U COLIMATIBHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTtep  uHpopmatukn U WHOOPMAIMOHHON
NS TETBHOCTH.

Kypc wundbopmatvku st ypoBHS CpeAHEro oOmero oOpa3oBaHHs —SIBISETCA
3aBepUIAIONIMM 3TallOM HEMPEPHIBHOM MOATOTOBKM oOOydaromuxcss B 00JacTu
uHPOPMAaTUKU M HH(POPMALUOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, OMHMpaercs Ha
coliepkaHue Kypca MH(POPMATUKU YPOBHS OCHOBHOTO OOILEro OOpa3oBaHUSI U ONBIT
MOCTOSTHHOTO TIPUMEHEHUs WH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTUH, aaéT
TEOPETUYECKOE OCMBICIICHNE, HHTEPIPETALUIO U 0000IIEHHE STOTO OMbITA.

Pe3ynbratsl yriyOnéHHOTO ypoBHS M3ydueHus yueOHoro npeamera «upopmaTikar
OpPUEHTUPOBAHBI Ha  MOJy4YeHHE KOMIIETEHTHOCTEN IS NOCJIEYIOIIEH
npodeccoHanbHOM NEeATeTbHOCTH KaK B paMKaxX JaHHOM MpeAMETHOM 00JIacTH, TaK U B
CMEXHBIX ¢ Hel o0acTsax. OHU BKJIIOYAIOT B ceO0si:



OBJIQZICHUE KJIFOUEBBIMHU MOHATUSAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi MpeaMeTHas o01acTh, paclO3HaBAaHUE COOTBETCTBYIOLIMX UM MPU3HAKOB H
B3aMMOCBSI3€M, CIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE MOAXOAbl K H3YYEHUIO
SABJICHUM, XapaKTEPHBIX JI U3y4aeMOil MpeaIMEeTHON 001acTy;

YMEHHUE pElIaTh TUIOBBIE MPAKTUYECKHUE M TEOPETUUYECKUE 3a/1aud, XapaKTEPHbIE
JUTSL UICTIOJIb30BAHMS METOJIOB M MHCTPYMEHTApHS JTaHHOU MPEAMETHOM 00J1acTH;

HaJIM4YKe TPEJICTaBIICHUNA O JAHHOW MpPEeIMETHOM 00JIacTH KaK LIETOCTHOW TEOpUHU
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JaCTIMU 3HAHUM.

B pamkax yroyOnaéHHOTO ypOBHA H3ydeHUs HH(OpPMATUKH OOECIeurnBaeTCs
[[eJICHAIIPaBICHHAs TOJIOTOBKAa OOydYaloluXcs K MPOJOJDKEHHIO 00pa3oBaHUs B
OpraHu3alxsIX po(heCcCHOHATIBHOTO oOpa3oBaHHUs 1o CHELUATBHOCTSM,
HEINOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTUSMHU, TAKUM KaK IpPOrpaMMHast
WHXEHEpUs, HHPOpMalHUOHHAs 0e30IacHOCTb, HWH()POPMAIMOHHBIE CUCTEMBI H
TEXHOJIOTMH, MOOMJIBHBIE CUCTEMBI U CETH, OOJIbILIME JAAHHBbIE U MAIIMHHOE OOy4eHHE,
IIPOMBILUICHHBIA ~ MHTEPHET  BEIICH, HWCKYCCTBEHHBIM MHTEIUIEKT, TEXHOJIOIMH
OecripoBOJHOW  CBA3M, pOOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTMHM,  CHUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOJIOIMU BUPTYaIbHOM U TOTIOJHEHHOM pPeaJbHOCTEMN.

OcHoBHas 11e51b U3ydeHus yueOHoro npeamera «MHpopmaTuka» Ha yriayOaéHHOM
YpPOBHE cpeaHero oOiiero oOpa3oBaHUs — OOeCIeYeHUE JalbHEUMIEero pa3BUTHUSA
MH(OPMALIMOHHBIX KOMIIETEHIIMI 00y4aroIerocs, €ro roTOBHOCTU K JKU3HU B YCJIOBHSIX
pa3BuBaroIIerocs HMH(MOPMAIMOHHOTO OO0IIECTBAa M BO3pacTarolled KOHKYPEHIMHM Ha
peiHKE Tpynaa. B cBa3u ¢ stum u3ydenne uHpopmaruku B 10—11 kmaccax IOMKHO
00€eCreynTh:

c()OPMUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOIO Ha IMOHUMAHUU POJIU
MH(pOPMATUKU, HHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B COBPEMEHHOM
0OIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJIEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI pa3nuuath (PaKThl U OLEHKHU, CPABHUBATH OLIEHOYHbIC
BBIBOJIbI, BHJAETh HUX CBA3b C KPUTEPUSIMH OLICHUBAHUSA M CBA3b KPHUTEPUEB C
ompenenéHHON CHUCTEMOM IIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh M 00001aTh
uH(pOpMAITHIO;

c(hOpMHUPOBAHHOCTD MPEACTABICHUHN O BIUSHUM UH(YOPMAIMOHHBIX TEXHOJOTHHN Ha
KU3Hb 4YeJOBeKa B  0OIIEeCTBE, MOHUMAHUE COLMAIBHOIO, HKOHOMHYECKOTO,
MOJINTUYECKOr0,  KYJbTYPHOIO, IOPUAMYECKOr0, MPUPOJHOIO, SPrOHOMHYECKOTO,
MEIUIMHCKOTO U (PU3HOJIOTHUECKOr0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX M JTHYECKUX AaCMEeKTOB HH(MPOPMAIMOHHBIX TEXHOJIOTHM,
OCO3HAHHE OTBETCTBEHHOCTH JIFOAECH, BOBJICUYEHHBIX B CO3JaHUE W HCIIOJIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, pacClpoCcTpaHeHue HH(OpMAaINY;

CO3/IaHH€ YCJIOBUW [UIsl PAa3BUTHS HABBIKOB Yy4e€OHOW, MPOEKTHOM, Hay4yHO-
UCCIIEIOBATEIbCKOM W TBOPUYECKOM JESITENbHOCTH, MOTHBAalMM OOydYaloImuXcs K
CaMOpPa3BUTHIO.



B copepxxanuu yueOHoro mnpeamera «MHpopMaThkay BBIAECISIOTCS YEThIPE
TEMaTUYECKHUX pa3iena.

Paznen «lludpoBass rpaMOTHOCTH» TIOCBALIEH  BOIPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTHX 3JIEMEHTOB LU(POBOTO OKPYKEHUS, BKIIOYAsT KOMIIBIOTEPHBIC
CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON cucTeMbl, pabore B cetu MHTepHeT n
UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, UHPOPMAIIMOHHOM 0€3011aCHOCTH.

Paznen «Teopernueckue 0CHOBBI HH(POPMATUKM» BKITIOYACT B CEOs MOHSITUHHBIN
anmaparT  MH(QOPMATUKH, BOMPOCHl  KOAMPOBAaHUS  WHGOpMALUK, H3MEpPEHUS
UH(POPMALIMOHHOTO O00BEMA MaHHBIX, OCHOBBI anreOpbl JIOTUKH M KOMITBIOTEPHOTO
MOJEIIUPOBAHUSL.

Paznen «AaropurmMbl W NPOrpaMMHPOBAHME» HAaNpaBlI€H Ha pPa3BUTHE
QITOPUTMUYECKOIO MBIIIJICHUS, pa3pabOTKy aJrOpUTMOB U OLIEHKY HUX CJIOKHOCTH,
(bopMHpOBaHHE HABBIKOB peaju3allMd IPOrpaMM Ha S3bIKaxX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Pasnen «MHpopMannoOHHbIE TEXHOJOTMH» IIOCBAIIEH BOIPOCAM IPUMEHEHHS
MH)OPMAIIMOHHBIX TEXHOJIOTHH, pEaln30BaHHBIX B MPHUKIAJAHBIX MPOTPAMMHBIX
IIPOJYKTaX M WHTEPHET-CEPBUCAX, B TOM 4YHMCIE B 33/Ja4ax aHaJIW3a JaHHBIX,
MCIIOJIb30BaHUIO 043 JAHHBIX U AJNEKTPOHHBIX TAOIMI] JIs1 PEIICHUs MPUKIIAIHBIX 3a/1a4.

B npuBenénHoMm panee coaep:xkanun ydeOHoro mnpeamera «MHpopMaTukay
KYpPCUBOM BBIICJICHBI JOMOJIHUTEIbHbBIE TEMBI, KOTOPHIE HE BXOJAT B 00S3aTEIbHYIO
nporpaMMy OOYY€HHs, HO MOTYT OBbIThb MpPENJIOXKEHbl s H3YYEHHUS OTAEIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYriyOn€éHHbli  ypOBEHb  WM3y4Y€HUS  HH(DPOPMATUKH  PEKOMEHIyeTcs s
TEXHOJIOTHYECKOT0 MPO(HIIsL, OpUEHTUPOBAHHOTO HA MH)KEHEPHYIO U MH(OPMAIIMOHHYIO
chepsl ACITENBHOCTU. YTIyOnEHHBINH YPOBEHb M3ydeHHs] MH(DOpMATUKU 00ECIICUUBACT:
MOJTOTOBKY OOY4YalOIIMXCsl, OPUEHTHUPOBAHHBIX Ha CIEUUAJBbHOCTH B 00JacTu
MH()OPMAIIMOHHBIX TEXHOJOTUI U UHKEHEPHBIE CHEMAIIbHOCTH, y4aCTHE B IPOEKTHOU U
MCCJIEI0OBATENbCKOM JCSTENbHOCTH, CBSI3AHHOW C COBPEMEHHBIMU HANpPaBIICHUSAMHU
oTpaciii HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH, MOATOTOBKY K Y4acTHIO B
oNIUMIHUaAax u caaue EquHOro rocyiapcTBEHHOTO SK3aMeHa Mo WH(opMaTuke.

[locnenoBaTenbHOCTh M3YYEHHUS] TEM B Mpefesiax OJHOTO rofa oOyYeHHUs MOXKET
ObITh M3MEHEHa MO YCMOTPEHHUIO YUYHUTENsS NpU MOATOTOBKE pabouell mporpaMMbl U
MOYPOYHOTO MJIAaHUPOBAHMUSL.

OO0111ee ynCiI0 YacoB, PEKOMEHIOBAHHBIX JJIsI U3y4YeHUs MHPopMaTUKU — 272 yaca:
B 10 xnmacce — 136 yacos (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B HEJIETIO).



COJEPKXAHUE OBYYEHUA
10 KITACC

Hudposass rpaMOTHOCTD

TpeOoBanus TeXHUKH OE30MACHOCTH W THTHEHBI MpHU paboTe C KOMIBIOTEpaMU U
JIPYTUMH KOMITIOHEHTaMH IIU(POBOTO OKPYKEHUS.

[TpuHuUIBl paboThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa (OH
Heiimana. ABTOMAaTH4YeCKOE€ BBIIOJHEHUE NPOrpaMMbl IporeccopoM. OrmnepaTtuBHas,
NOCTOSIHHAsE M JIOArOBpeMeHHas mnaMmsiTb. OOMEH [JaHHBIMH C T[OMOINbIO IIIHH.
KonTtposieps! BHEMIHUX yCTPOUCTB. IIpsAMOn 10CTyn K TaMsITH.

OCHOBHBIE TEHAECHLIMM Pa3BUTHS KOMIBIOTEPHBIX TeXHOJOruM. IlapauienbHbie
BbIUMCIIEHUs. MHoromnponeccopasie cucteMbl. CymnepKoOMIIbIOTEpHI. PacnpenenéHHbie
BBIYMCIIUTENBHBIE CUCTEMBI M 00paboTka OONbIIMX JaHHBIX. MoOWIbHBIE U(POBBIE
YCTpOMCTBA W MX pPOJb B KOMMYHHUKalMSX. BCTpOCHHBIE  KOMIIBIOTEPHI.
MukpokoHTpoJsuiepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpammHoe obOecreueHue KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bubl
MpOrpaMMHOr0 oOecriedeHuss M uX Ha3HaueHue. (OCOOEHHOCTH MPOrPaMMHOIO
oOecrieueHrss MOOWIBHBIX ycTpoicTB. [lapamiensHoe nporpammupoBanue. CUCTEMHOE
nporpammHoe odecreuenue. OnepanuoHHble CUCTEMBI. Y THIIMTHI. J[paliBepbl yCTPOMCTB.
NHcTannanus u AeuHCTAIUISAINS TPOrPaMMHOTO 00eCIeueHHUs.

@aitoBpie cucTeMbl. [IpuHIUIBI pa3MelieHuss U WMEHOBaHWs (aillioB B
nonroBpeMeHHou namatu. [[labmonsb! 11t onucanus rpyti (Haisos.

[Iporpammuoe obGecnieduenue. JIMieH3UpOBaHUE MPOTPAMMHOTO OOECICUYCHHS U
uudpoBeix pecypcoB. IlponpuerapHoe u CBOOOJHOE MNPOrpaMMHOE OOecIeYeHHE.
Kommepueckoe M HEKOMMEpPUYECKOE HCIOJIb30BAaHHWE MPOTPAaMMHOrO OOECIeueHUsl u
udpoBbIX  pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickon ~ ®depepauuu 32 HENPABOMEPHOE  HCIOJIB30BAHHE  IPOIPAMMHOIO
obecrnieueHus: ¥ HUPPOBBIX PECYPCOB.

[IpuHIMNBI MOCTPOCHUST W anmapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npotokonabl. Cete HTEepHET. Anpecanns B cet MuTepHET. IIpoTOKOIEI cTeka
TCP/IP. Cuctema TOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha mnoacetm ¢ momombro Macok mnoxcereid. CereBoe
agMuHuUCTpupoBanue. I[lojlydeHHe MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[TIpoBepka Hanu4us CBsI3U € y3JIoM ceTu. OnpeaeneHrne Mmapuipyra JBHKEHUS TAKETOB.

Bunsr JIeSITEJIbHOCTH B ceTu HNuTepner. CepBuchl HNuTepnera.
['eoundopmarnmontsie cuCTeMbl. ['€OJIOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(manpumep, JOKaUs  MOOWJIBHBIX — TelIedOHOB, OMPEIEICHUE 3arpyKEeHHOCTU
aBTOMAarucTpaseil), HHTEpHET-TOPTOBIIsA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUIL.

['ocymapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M ycayru. ColuanpHble CETH —
OopraHu3anus KOJUIGKTUBHOTO B3aWMOJICHCTBUS M OOMeHa JaHHBIMU. CETeBOW ATHKET:



npaBuwia moBeneHuss B KuOepmpocTpaHcTBe. [IpoOireMa MOAIMHHOCTH MOJYYEHHOU
uHpopmaru. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHBIE W SKOHOMHMYECKHE YIpO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJOorui. OOmme mnpoOieMbl  3aluThl
uHbopManmu 1 uHPOpMaMOHHON Oe3omacHocTu. CpencTBa 3amMThl UH(pOpMaLUU B
KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX WH(GOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrieueHne nHGOPMAIIMOHHON OE30TaCHOCTH.

[IpenoTBpalieHue HECAHKITMOHUPOBAHHOTO JOCTYMA K TUYHON KOH(PUACHIIMATHEHON
uH(pOpMallMU, XPAHAIIEHCS Ha TEPCOHATIBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe obecriedeHrne U crnocoObl 00prObl ¢ HUM. AHTHBUPYCHBIC
nporpammbl. OpraHuzanusi JUYHOTO apxuBa uH@opMmanuu. Pe3epBHOE KOMUpOBaHUE.
[TaponbHas 3ammTa apXuBa.

[udpoBanne naHHbX. CHUMMETpUYHBIE U HecUMMeTpuuyHble MWUdpbl. ndps
npocrtoi 3amenbl. [udp Lezapa. [ludp Buxenepa. Anroputm mmdposanus RSA.

Teoperudeckne 0CHOBbI MHPOPMATHKHU

Nudopmanus, nanHele uW 3HaHUA. MHpOpManMoOHHBIE MPOLIECCHl B MPHUPOJE,
TEXHHUKE U 0OIECTBE.

HemnpepblBHbIE H  AUCKPETHBIE BEIMYMHBI M  CUTHaIBL. HeobxoaumocTb
JTUCKpEeTU3ali HHPOpMaIK, IPpeHA3HAYCHHOM JJIsl XpaHeHHUsl, Iepejauyu U o0paboTKU
B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe koaupoBaHue. PaBHOMEpPHBIE U1 HEpaBHOMEpHBIE KOABI. JlekoanpoBaHue
COOOIIEHUI, 3alMCAaHHBIX C I[IOMOIIBbI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[locTpoeHne OAHO3HAYHO JEKOAUPYEMBIX KOJOB C TMOMOUIBIO JiepeBa. EnuMHUILIBI
U3MEpPEeHHs] KoynuecTBa HMH(opMauuu. AnQaBUTHBIA TOAXOA K OLIEHKE KOJIMYECTBa
uHdopmaIuu.

Cucrembl cumcnenusa. Pa3BépHyTas 3amuch LENBIX W JPOOHBIX YHCEN B
MTO3UIIMOHHON cucTeMe cuucieHus. CBOMCTBA MO3UIIMOHHON 3aIlMCH YUCJIA: KOJIUYECTBO
uudp B 3amucy, NpU3HAK JCIMMOCTH YKMCJIAa HAa OCHOBAHHME CHUCTEMBI CUUCICHUS.
AJNTOpUTM IepeBofa LEJIOro 4ucia u3 P-U4YHONW CUCTEMBI CUHCIEHUS B JIECATUYHYIO.
ANTOpUTM mepeBoJia KOHEUHOW P-wuHON MpoOW B NMECATUYHYIO. AJTOPUTM TMEpPeBOja
LEJIOT0 YHuCa W3 JACCATUYHOM cUCTeMbl cuuciieHus B P-uunyro. IlepeBojl KOHEUHOM
necATUYHOM Jpobu B P-umunyro. [[BomyHasi, BocbMepHuYHas W NIECTHAALIATEpUYHAS
CUCTEMBbI CUUCIICHUS, CBSI3b MEXKIY HUMU. ApU(PMETUYECKHUE ONEePallui B MO3ULIUOHHBIX
CUCTEMax cuucieHus. TpouyHash ypaBHOBEIIEHHAs CHCTEMA CYHUCIEHHUsS. J[BOWYHO-
JECATUYHAS CUCTEMA CUHCIICHUS.

Konuposanne texkctoB. Koguposka ASCIIl. OxnoOaiitHbie koaupoBKu. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenne nHPoOpMaImoOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUH.

KoaunpoBanue uzobpaxenuii. OueHka HHPOPMAIIMOHHOTO 00BEMa TpaduyecKux
JaHHBIX TP 33JJaHHBIX PA3pEUICHUH U TTyOHMHEe KOAUPOBaHUs 1BeTa. LIBeToBBIE MOMIEH.



BektopHnoe komupoBanue. ®dopmatel rpaduyeckux aitno. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OueHka MHGOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX MpU
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHaTue BbICKa3bIBaHUA. Bbicka3piBaTenbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omnepauuu. TaOmuipl UCTUHHOCTH. JlorMyeckue BBIpAKEHUS.
Jlornueckue TOXAecTBa. J[oka3aTenbCTBO JIOTMYECKUX TOXKAECTB C MOMOIIBIO TaOJIHUIL
VMCTHUHHOCTH. JIorm4eckue ornepanuy 1 Ornepanuy HaJ MHOKECTBAMH.

3akoHbl  anreOpbl JIOTUKH. OKBUBAJICHTHBIE MPEOOPa30OBaHMs  JIOTHYECKHUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUM.

Jlornueckue (yHKUMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(yHKLHIA OT KOJIMYECTBA apryMeHTOB. [10oIHbIE CUCTEMBI IOTHYECKUX (DYHKIIMIMA.

Kanonnueckue GpopMsl Jiornueckux BolpaxkeHuil. COBEpILICHHbIE TU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOpPMaJIbHbIE (OPMBI, AITOPUTMBl HX TIOCTPOEHUS MO Tabnuie
UCTUHHOCTH.

Jlornueckne 3nemMeHTBl B cocraBe komnerorepa. Tpurrep. Cymmatop.
MHoropaspsaueii  cymmarop. IlocTpoeHume cxem Ha JIOTMYECKHX JJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3AIUCh JIOTUYECKOTO BBIPAKEHUS 110 JIOTHYECKOU
cXeMe.

[IpeacraBnenue NENbIX YUCEN B TAMATH KOMIIbIOTEpa. OrpaHMYEHHOCTD JIhaIia3oHa
yyceJl IMpPU OTPAaHWYEHHMHM KOJM4YecTBa paspAnoB. llepenonHeHne paspsaHON CETKH.
be33nakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN HOMOIHHUTCIBHBIN KOJI
OTPULIATENBHBIX YUCET.

[TobutoBble  sormueckue  omnepanuu. Jlormueckuii, apudMeTudeckuii u
nukinueckuit cnpuru. [ludpoanue ¢ momoipio TOOUTOBOM OMepalii «MCKIIIOYAIOIIEe
NIJIN».

[IpencraBiieHre BEUIECTBEHHBIX YMCEN B MAMSATH KOMIIbIOTEpA. 3HAYalas 4acTb U
nopsiiok uucia. Jlpama3oH 3HA4YEeHHW BeIIECTBEHHBIX uwnceln. [Ipobrmembl XpaHeHUs
BEILIECTBEHHBIX YMCEJl, CBA3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA pa3psAnoB. BeironHenue
orepaluii ¢ BeUECTBEHHBIMU YHCIAMU, HAKOIUJICHHE OIIHUOOK MPU BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OnpeneneHre BO3MOXHBIX PE3YJIbTATOB pabOThl MPOCTEHIIMX aAJITOPUTMOB
YIPABJICHUS UCIIOJHUTESIMA U BBIYUCIUTENBHBIX alrOpuTMOB. OIpeiesieHne HCXOAHBIX
JaHHBIX, TPU KOTOPBIX aITOPUTM MOXKET aTh TpeOyeMblil pe3ysbTar.

Oranbel pelleHus 3aJad  Ha KoMmmbioTepe. HHCTpyMeHTanbHBIE CpEACTBA:
TPAHCIATOP, OTJIATYUK, MPOGUIUPOBIIMK. KOMIUISALKMA M WHTEpPOpPETALMs MPOrpamm.
BuptyanbHble MalllMHbI.

WNurerpupoBanHas  cpena  pa3paboTKh.  MeToapl  OTIAAKH — IPOrPAMM.
Hcnonbs3oBaHne TpacCUpOBOYHBIX  Tabiauy. Ornamounslid  BbIBOA.  [lomiarooe
BBIITOJTHEHUE MTpOorpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HaUYEHHI IEPEMEHHBIX.



S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl [gaHHBIX:
LIEJIOYUCIICHHbIC, BEUIECTBEHHbIE, CHUMBOJIbHbIE, jorudeckue. Bermnenus. CroxkHble
ycinoBud. lluknel ¢ ycnoBuem. llukiael mo mnepemenHod. B3anmoszameHsieMOCTh
pa3IMYHBIX BUJIOB LMKIOB. MHBapuaHT mukiaa. CocTaBieHUE HUKIA C HCIOJIb30BAHHEM
3apaHee ONpeeIEHHOr0 MHBapHaHTa [IUKIIA.

JlokymeHTHpoBanue rmporpamm. Kcnons3oBanue kommeHTapueB. I[loaroroBka
OMKCAHUS MPOrPaMMbl U UHCTPYKIIMH JIJIsl TTOJIb30BATEIS.

AnroputMbl 00paOOTKM HATypalbHBIX YHCEN, 3alMUCAHHBIX B MO3UIMOHHBIX
CHUCTEMaxX CUYHUCIICHHUS: pa30MeHHe 3amiCcH YHClia Ha OTACNbHbIC HU(PBI, HAXOXKICHHUE
CYMMBI U TIpou3BeAeHUs U, HAXOKICHHE MAaKCUMAIbHOW (MUHUMAIBHON) HU(PHL.

HaxosJieHne Bcex NpOCThIX YMCEN B 3aJaHHOM JuanasoHe. IIpencraBnenue uucia
B BU/JI€ HA0Opa MPOCTBHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OO0paboTka MaHHBIX, XpaHSUXCA B (Qailmax. TekcToBble M JBOMYHBIEC (HAIIBL.
@aitnoBbie nepemMeHHbIe ((haioBbie ykazaTenu). Yrenue u3 gaina. 3anuck B Qaiii.

Pa3Ouenune 3amaun Ha mnoxazagauu. IlommporpamMmel (mpouenypbl M (YHKIHH).
Pekypcus. PexypcuBHble 00beKThI (ppakTaiibl). PekypcuBHble nponeaypbl U (QYHKIHH.
Hcrnonps3oBaHue cTeKa I OpraHU3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonbs3oBaHne  CTaHAAPTHOM  OMOJMOTEKH  SI3bIKA ~ IPOrpaMMHUPOBAHUS.
[loaxmtoueHne OMOIMOTEK MOANPOrpaMM CTOPOHHUX Npou3BoaUTENEH. MomynbHBIM
IIPUHIUI IOCTPOEHUS IPOIPAMM.

UYucnennpie MeTonbl. TouHOE W MPUOMMHKEHHOE pelIeHUus 3aaadd. YuciaeHHbIC
METO/bl PpEIIECHUs YpPaBHEHWI: MeToj Tmepedopa, METOJ IOJOBHHHOIO JECJIECHHS.
[Tpubnu>x€HHOE BBIYKMCIICHUE IJTMH KPUBBIX. Bhruncienue miomaaei Gpuryp ¢ noMouiso
YUCJIEHHBIX METO/0B (METOJ MPSMOYTOJIbHUKOB, MeToA Tpaneuuii). [lonck mMakcumyma
(MuHUMYMa) QYHKIIUU OJTHOM TIEPEMEHHONW METOJ0M MOJIOBHHHOTO JICJICHUSI.

O6paboTka CHUMBOJIBHBIX JTAHHBIX. BceTrpoennsie byHKIIAN SI3bIKA
MpOTPpaMMHUPOBaHUs i 0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpabOTKHU
CUMBOJIBHBIX CTPOK: IMOACYET KOJIMYECTBA MOSBJICHUN CHUMBOJIA B CTPOKE, pazOueHue
CTPOKH Ha CJIOBA MO MPOOEIBbHBIM CUMBOJIAM, MTOUCK MOJICTPOKU BHYTPH JAaHHOM CTPOKH,
3aMEHa HAWJIEHHOM MOJACTPOKM Ha JIPYIyl0 CTPOKY. ['eHepanus Bcex CI0B B HEKOTOPOM
andasuTe, yIOBIECTBOPSIONINX 3aJaHHBIM orpaHnuyeHusM. [IpeoOpasoBanue dymcina B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel ¥ MOCJIENOBATEILHOCTH  4Hcell.  BprunucieHue  0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHMBa WM YHUCIOBOM IOCIIEIOBATEIBHOCTH (CYyMMBI,
NPOU3BENEHUS, CpeIHEro apupMETHUYEeCKOro, MHUHUMAJIBHOIO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, VYAOBJETBOPSIONIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIM [TOKUCK 3aJaHHOTO 3HAYEHUsI B MACCUBE.

CopTtupoBka onHOMepHOro wmaccua. IIpocTble MeETOAbl COPTUPOBKU (METOA
Iy3bIpbKa, METOJ BbBIOOpPA, COPTHpPOBKA BcTaBkamu). CopTHpoBKa CiIHMsHUEM. BbIcTpast
coptupoBka MaccuBa (aiaroputMm QuickSort). JIBOWYHBIH TOWCK B OTCOPTHPOBAHHOM
MacCHBE.



JIBymMepHbIe MacCUBBI (MaTpUllbl). AITOPUTMBI 00OpaOOTKHU JABYMEPHBIX MAacCCHUBOB:
3aMoJHEHUE IBYMEPHOTO YMCIOBOIO MAaCCHBA MO 3aJIaHHBIM MPaBUJIaM, MOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYMCIICHHE MakCHUMyMa (MHUHHMYyMa) U CYMMBbI 3JIEMEHTOB
JBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLOB IByMEPHOI'O MacCHBa.

HNupopmanuoHHbIe TEXHOJIOIHH

TexcroBbiii  mpoueccop. PenmaktupoBanue u  QopmatupoBanue. I[IpoBepka
opdorpaduu u rpammaTtuku. CpecTBa MOUCKA U AaBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Hcnonb3zoBanue cruned. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,
ornasienue. KomnektuBHas paboTta ¢ JOKyMeHTaMH. MIHCTpYMEHTHI pelieH3UpOBaHUs B
TEKCTOBBIX mporeccopax. O6naunsie cepBuckl. [lenoBas nepenucka. Pedepar. [IpaBuia
[UTUPOBAHUSI UCTOYHUKOB U odopmiieHust oubnmnorpaduueckux ccouiok. OdopmiieHue
CIIMCKA JIMTEPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHHUYECKue
cpenctBa  BBojga  Tekcra.  CHenuanu3MpOBaHHBIE — CPEACTBAa  PENAaKTUPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 ganHHbIX. OCHOBHBIE 33/laud aHaldW3a JaHHBIX: IPOTHO3UPOBAHMUE,
KIaccuukanus, Kiactepusainus, aHaiu3 oTkIoHeHui. [lociaenoBaTenbHOCTh pelIeHHUs
3aJlay aHaju3a JIaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA KaueCTBa JaHHbIX,
BBIOOp W/WJIM TOCTPOCHHUE MOJIENH, IPeoOpa3oBaHUE JTaHHBIX, BU3yalH3alds JAHHBIX,
UMHTEpHpeTalusl pe3yabTaToB. IlporpammHble CpencTBa M HHTEPHET-CEPBHUCHI IS
00paboTKM W TpeACTaBICHMUs JaHHBIX. bospimme naHHble. MammHHOe oOydeHHe.
HNHTennekryanbHbli aHAIN3 JaHHBIX.

AHaIM3 JTaHHBIX C TIOMOIIBIO AJICKTPOHHBIX TaONMIl. BbluncieHne CymMMBI,
CpelHero apu(METH4YECKOro, HamOOJbIIEro (HAMMEHBIIEro) 3HAYEHMs AHMara3oHa.
Boluucnenne kosdduimenta KoppemsuMd ABYX psaoB  JgaHHbIX. [loctpoenue
CTOJIOUATHIX, JIMHEHYATBIX M KPYroBbiX auarpamm. [loctpoenue rpadukoB (QyHKITUI.
[TonOop nmuHuM TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHMUS.

YuclieHHOE pelleHre YpaBHEHH ¢ MOMOLIbI0 noadopa napamerpa. OnTuMU3anus
KaKk TOWCK HaWIy4Ilero pemeHuss B 3aJaHHbIX ycioBusx. lleneBas ¢yHkius,
orpanudeHus. JlokanpHbIE W TI0OANBHBI MUHUMYMBI I1eieBOM (yHkiuu. Pemenue
3a/1ay OMTUMH3AIMU C TTOMOIIBIO SJIEKTPOHHBIX TAOJIHII.

11 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

TeopeTnueckue TOAXOABI K  OLEHKE KOJIMYECTBA HH(pOpMaIMu. 3aKoH
agmutuBHOCcTU H(pOopMmaruu. @opmyna Xaptiau. Madopmanus u BeposTHOCTh. Dopmyria
[lTennoHna.

Anroputmsel cxatust gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl c:katusi JaHHBIX C MOTEPSMU. Y MEHbIIIEHHUE TITyOWHBI KOJUPOBAHUS
nBeta. OCHOBHBIE ujeu anroputMmoB cxarus JPEG, MP3.



CkopocTh  mepenayd  JaHHBIX.  3aBUCMMOCTb  BpPEMEHM  IepeJadyd  OT
UH(GOPMAIIMOHHOTO O00BbEMA JAHHBIX M XapaKTePUCTUK KaHaja CBs3u. [lpuunHb
BO3HUKHOBEHUSI OLIMOOK IpH nepeaade AaHHbIX. Kojpl, mo3Bosstone 00HapyK1UBaTh U
UCIPABIIATh OUIMOKH, BO3HUKAIOIIME TpHU Tepedaude NaHHbBIX. PaccrosHue XsMMuHra.
Komuposanue ¢ moBropernem 6utos. Koas XomMmunra.

Cuctembl. KoMmoHeHThl cucTeMbl M MX B3auMozeiicTBue. CucTeMHbI 3PQeKT.
VYnpasienue kak HHGOpMalMoOHHBIN nponecc. OOpaTHas CBSI3b.

Mopenmn u wmoaenupoBanue. llens mopenupoBanusa. COOTBETCTBHE MOAEIU
MOJCIIUPYEMOMY OOBEKTY WJIH MpoUeccy, LeIH MojaeaupoBanus. Popmanusaius
IIPUKJIATHBIX 3a]1a4.

[IpencraBieHue pe3yibTaTOB MOJEIHUPOBAHUSA B BUJIE, YAOOHOM Ui BOCHPUATHSA
yesoBekoM. ['paduueckoe npeacTaBieHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padsl. OcHoBHbie moHATHSA. Bumel rpagos. Onucanue rpaoB ¢ HOMOUIBIO
MaTpull  CMEXHOCTH, BECOBBIX  MATpHWI, CIOUCKOB  CMEKHOCTH. Pemenune
QITOPUTMUYECKHUX 3aj[ay, CBSA3aHHBIX C aHAJIU30M rpadoB (IOCTPOEHUE ONTHUMAJIBHOTO
MyTH MEXAY BeplIuHaMU rpada, omnpeaeieHre KOIMYeCTBa Pa3IMYHbIX MyTed MEXITy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada).

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CnocoObl 00Xxoja JaepeBa.
[IpeacraBnenre apupMeTHUECKUX BBIPAXKEHUN B BUJE JiepeBa. JIMCKpETHBIE UIPBI JBYX
UTPOKOB ¢ MoJiHOM nH(popManuei. [Toctpoenue nepesa nepedbopa BapuaHTOB, OMKUCAHUE
CTpaTerud WIpbl B TaOIMUHON (QopMe. BBIMTpHINIHBIE W MPOUTPHIIIHBIC TO3UIUH.
Briirpeliiiabie cTpateruu.

CpencrBa HMCKYCCTBEHHOro MHTEIUIEKTa. (CepBUCHI MAIIMHHOIO MEPEBOAA W
pacrio3HaBaHusi ycTHOM peud. KorHuTuBHbIe cepBUCHL. MaeHTudukanuss ¥ TOUCK
n300pakeHnit, pacrno3HaBanue juil. CamooOyuaromuecs CUCTEeMbI. VICKyCCTBEHHBIM
MHTEJUIEKT B KOMIBIOTEPHBIX Hrpax. Vcrnonap30BaHHE METOJIOB HCKYCCTBEHHOIO
MHTEUIEKTa B OO0y4alwlux cucreMax. Mcrnonb3oBaHWE METOJO0B HCKYCCTBEHHOIO
UHTEUIeKTa B poOoTorexHuke. MurtepHer Bemed. IlepcrieKTUBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cCUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

®opManuzanus NOHATHS airoputMma. MammHa TreHOpUMHra Kak yHUBEpPCaJIbHAsS
MoJeib Beruucaenuil. Tesuc Yépua—Twropunra.

OneHka CJI0KHOCTH BbluuCeHU. BpeMs paOoThl U 00bEM HUCTIONB3YEMOM MaMsTH,
MX 3aBUCHMOCTB OT pa3Mepa UCXOJIHBIX JaHHBIX. OLIEHKa aCUMOTOTHYECKOW CIOKHOCTH
QJITOPUTMOB. AJTOPUTMBI TMOJUHOMHAIBHOW clOXKHOCTU. [lepeOopHbIEe alrOpUTMBI.
[IprMepbl pa3IMyHbBIX AITOPUTMOB PELIEHUS OAHOM 3a/1a4d, KOTOPBIE UMEIOT PA3ITUYHYIO
CJIIOKHOCTb.

ITonck mpoCTHIX 4YMCENl B 3aJJaHHOM JMAaNa3OHE C MOMOUIBI0 aJrOPUTMA «PEUIETO
OpatocheHay.

MHoropa3psiaHble 1efible YUCIa, 3a7a49d JJIMHHON apu(METHKH.



CrnoBapu (accolMaTUBHbIE MACCUBBI, 0TOOpaxkeHus). Xaui-tradmaunel. [locTpoenue
an(paBUTHO-YaCTOTHOTO CJIOBApPS JJIA 3aIaHHOTO TEKCTA.

Creku. AHamu3 MOPaBWIBHOCTA  CKOOOYHOTO  BbIpaKeHHs.  Bbruucienue
apu(pMEeTUYECKOTO BHIPAXKEHHUS, 3aIIMUCAHHOTO B MOCTPUKCHOM opme.

Ouepenu. Mcrionb3oBaHue ouepean Il BpEMEHHOTO XPaHEHHUS JaHHBIX.

Anroputmel  Ha rpadax. IlocTpoeHre MHHUMAIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTUPOBAHHOTO rpada. KonmmuecTBO pa3iuyHbIX MyTen
MEXy BEepIIHHAMU OPUEHTHPOBAHHOTO AIUKINYECKOro rpada. Anroput™ JIeHKCTpHI.

epeBbst. Peanuzanms nepeBa € MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) nmepeBbs. llocTpoeHme gepeBa IS 3aJaHHOTO  apU(METUYECKOTO
BbIpakeHUs. PexypcuBHBIE anropuTmbl o0xoma JepeBa. lcmonb3oBaHHE CTeKa U
ouepeau st 00xo/1a JepeBna.

JlnHaMu9ecKoe TPOrpaMMHPOBAHUE KAaK METOJ PEIICHHS 3a7ad ¢ COXpaHECHHEM
MIPOMEKYTOUHBIX PE3yJIbTaTOB. 3agadyd, peIIaeMble C IMOMOINBI0 JTUHAMHYECKOTO
MPOTPAaMMUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMI, TMMOACUYET KOIMYECTBA
BApUAHTOB, 33]]a4H ONTHUMU3AIUH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TMporpaMMupoBaHuu. OOBEKTHI U
kiaccel. CBoiicTBa M MeTOoAbl OOBEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIA ~aHAJIM3.
Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPHMEHTHPOBAHHOTO  IOIXOJA.
WNukancynsius, HacnegoBaHUE, TOTUMOPPHU3M.

Cpenst  ObicTpodt  paspaboTku  mporpamm. lIpoektupoBanue uHTEpdeiica
MoJTb30BaTeNsl. VICTIOMB30BaHME TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB ISl TTOCTPOCHHS
uHTEepdeiica.

00630p s361KOB TIpOrpamMmupoBanus. [IoHATHE 0 MapagurMax MPorpaMMHUPOBAHUSI.

NudopmanuoHHbIe TEXHOJIOTHU

Dtanbl KOMITBIOTEPHO-MAaTEMAaTUYECKOTO0 MOJICTUPOBAHMS: TTOCTAHOBKA 3a/ayu,
pa3paboTKa MOJCIH, TECTUPOBAHUE MOMACIH, KOMIBIOTEPHBIA SKCIEPUMEHT, aHAJIH3
PE3yNbTaTOB MOJICTUPOBAHHUS.

JluckpeTrusanusi mpyu MaTeMaTUYeCKOM MOJCIIUPOBAHUN HEMPEPHIBHBIX MPOIIECCOB.
MonenvupoBanue JIBIKEHUSL. MonenupoBanue OMOJIOTHYECKUX CHUCTEM.
MareMaTrnyeckue MOJICIH B 9KOHOMUKE. BrIunCIuTEIbHBIC SKCTIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yabTaToB IKCIEpUMEHTa. MeTo HaMMEHbIUX KBajapaToB. OleHKa
YUCJIOBBIX IMapaMETPOB MOJCIMPYEMBIX OOBEKTOB M TIPOIECCOB. BoccTaHOBICHHE
3aBUCUMOCTEH 10 Pe3ysIbTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MOJIEJIH. Meroabl Momnre-Kapiio. Nmuranmonnoe
MozenupoBanue. CHCTEMBI MAaCCOBOTO OOCITYKUBAHHSI.

Tabnuunbie (pensiuoHHbIe) 6a3bl JaHHBIX. Tabauia — npeAcTaBiIeHUe CBEACHUN 00
OIHOTUIHBIX 00bekTax. Ilome, 3ammch. Kimrou Ttabammel. Pabora ¢ roToBoii 0a3oi
JTaHHBIX. 3amoyiHeHWe Oa3bl JaHHBIX. [louck, copThpoBKa W (UIBTpaIus TaHHBIX.
3anpockl Ha BBIOOPKY IaHHBIX. 3ampochl C MapaMeTpamMu. Beraucisembie MONS B
3anpocax.



MHoroTtabiuunbie 0a3bl JaHHBIX. TWUMbl cBsi3edl Mexay TaOnuiamu. BHeurHwuii
kitou. LlenoctHoCTh 6a3bl JaHHBIX. 3apPOChl K MHOTOTaOJIMYHBIM 0a3aM JTaHHbIX.

NnTtepner-ipunoxenns. [loHsATHE O CEepBEPHOM M KIMEHTCKOM YacTSIX Caura.
TexHoJIOTUsl «KIUEHT — cepBep», €€ TOCTOMHCTBA U HegocTaTku. OcHOBBI si3bika HTML
u kackamaaeix tadmumr ctuieit (CSS). Cuenapum Ha si3pike JavaScript. @opmel Ha BeO-
CTpaHulLIE.

Pa3menienue Be6-caiiToB. Yciayra xoctuHra. 3arpyska ¢aiiaoB Ha CailT.

BBon wu300pakeHHMii € HCIONB30BAHMEM PA3IUYHBIX LHU(PPOBBIX YCTPOUCTB
(mudpoBeIx QoToanmapaToB W MHUKPOCKOINOB, BHJICOKAMEpP, CKAaHEPOB H JPYTHX
yctporictB). ['padmueckuii pemakrop. Paspemenue. Kaapupomanume. WcempaBnenue
nepcnekTuBbl. ['ucrorpamma. Koppekiust ypoBHel, koppekius 1neta. O0eciBeunBaHue
[BETHBIX U300paxeHuit. Petyibs. Pabota ¢ obmactamu. OUIbTphL.

MHuorocnoiiabie  n3o0paxkenus. TekctoBele ciion. Macka cmos. Kanansl.
Coxpanenue BbieneHHOM oOmactu. [loaroroBka wiumrocTpanuii 1yt BeO-CaTOB.
AHUMHUpOBaHHBIE H300paKEHUSI.

Bexropnas  rpaduka. IlpumutuBel.  M3MeHeHue  mopsiaika — AJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanne KOHTYpOB. BekTopu3zaius pacTpOBbIX NU300paKEHU.

[IprHIMIBI TIOCTPOECHHUS W PENAKTUPOBAHUS TPEXMEPHBIX Monenenr. CeTrouyHbie
Moaenu. Marepuanbl. MoiempoBaHie HCTOYHUKOB OcBeleHus1. Kamepbl. AJAUTUBHbIE
texHosoruu (3D-mipunTepsl). [loHsATHE O BUPTyabHOW PEATLHOCTH W JIOTIOJHEHHOMN
PEaIbHOCTH.



INTAHUPYEMBIE PE3VJIbTATDBI OCBOEHUA ITPOI'PAMMBI I10
MHO®OPMATUKE (YIJIYBJIEHHBIII YPOBEHL) HA VPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPEe3yJbTaThl OTPAKAIOT TOTOBHOCTh M CIHOCOOHOCTH OOYYaOIIHUXCS
PYKOBOJICTBOBAThCSl CHOPMHPOBAHHON BHYTPEHHEW IMO3UIMEH JUYHOCTHU, CUCTEMOM
[IEHHOCTHBIX OPHEHTAILIMM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHM, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO 00IEeCTBa, PACIIUPEHUE KU3HEHHOTO OTbITa U
OMbITa JEATCTLHOCTH B TPOIECCE pealm3alldd CpPeACTBaMU Y4YeOHOTO TpeaMeTa
OCHOBHBIX HANpPaBJICHUIA BOCIIUTATEILHOMN JIESITCIBHOCTH.

B pesynbrate uzydenus nHGOPMATUKU Ha YPOBHE CPEJIHEr0 00IIero o0pa3zoBaHus
y oOyuatoterocst OyayT chopMUPOBaHbI CIACAYIONINE TUYHOCTHBIE PE3YIIbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPAaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPaBOTIOPSIKA, COOIOCHUE OCHOBOIOJATAOIINX HOPM HH(POPMAIMOHHOTO IpaBa H
nH(}OpPMAIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh  TMPOTHUBOCTOATH  HUACOJOTUM  DKCTPEMHU3Ma,  HAI[MOHAJIU3Ma,
KceHO(poOWH,  NUCKPUMHUHAIIMKM  TI0  COIMANBbHBIM,  PEIIMTHO3HBIM,  PAacCOBBIM,
HaIMOHAIBHBIM MTPU3HAKAM B BUPTYaIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOE OTHOIIEHWE K HMCTOPHUYECKOMY HACJEeAWIo, JocThuxkeHusM Poccun B
HayKe, MCKYCCTBE, TEXHOJOTUSAX, NMOHMMAHUE 3HAYeHUs MHPOPMATUKH KaK HAYKH B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B CETH
WNurepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ICTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh ~BOCHPHHHMMATh PA3JIMYHBIC BHIbI KMCKYCCTBAa, B TOM YHCIIC
OCHOBAHHOTO Ha HCITOJIb30BaHUN WH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh 370POBOTO M 0O€30mMacHOr0 o0Opasza KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO, B TOM YHCJIE 3a CUET COONIOACHUS TpeOOBaHUMU
0e30macHOM  3KCIUTyaTallud CpPeACTB  HMHGOPMAIMOHHBIX M KOMMYHHKAlMOHHBIX
TEXHOJIOTHH;

6) Tpy10BOIr0 BOCIIUTAHUS:



TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTM TEXHOJOTMYECKOW U  COLUAJIBHOM
HaIpaBJIE€HHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATb M CaMOCTOSITENIBHO
BBINOJIHATH TaKyIO JESATEIIbHOCTD;

uHTEepeC K cdepam  mpodeCCHOHANBHOW  JACATENHHOCTH, CBS3aHHBIM  C
uHPOPMATUKON, MPOrpaMMHUPOBAHMEM W  HWH(POPMALMOHHBIMU  TEXHOJIOTHSIMHU,
OCHOBAaHHbIMH Ha JOCTHKECHUSX Haykl HWH(POPMAaTUKU M HAYyYHO-TEXHUYECKOIO
nporpecca, yMEHHME COBepLIaTb OCO3HAaHHBIM BbIOOp Oyaymiedl mnpodeccun U
pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPAa30BaHHUIO Ha MPOTSHKEHUU
BCEH JKU3HU;

7) 3K0JI0TMYECKOr0 BOCTIMTAHUSA:

OCO3HaHue I100aIbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTeH UX pelleHus,
B TOM 4YHClIe C YYETOM BO3MOXHOCTEH MH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH, JOCTH)KEHUSM HAyYHO-TEXHMUYECKOrO Iporpecca M OOIIEeCTBEHHOM
MPAKTUKH, 32 CYET MOHUMAHUSA POJIM MH(YOPMAIMOHHBIX PECYpCOB, HHPOPMAITMOHHBIX
MPOLIECCOB M MH(OPMAIIMOHHBIX TEXHOJOTMU B YCIOBUAX LU(PPOBON TpaHChHOpMALMH
MHOTHUX c(ep KM3HU COBPEMEHHOTO OOLIECTBA;

OCO3HAaHWE LEHHOCTH HAy4HOH JESTEeIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYTIIIE.

B mporecce mocTmKeHUsT JUYHOCTHBIX PE3YIbTaTOB OCBOSHUS TPOTPAMMBI IO
uHpOpMAaTUKE Yy OOYyYaIONUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIA HWHTEIICKT,
npenoiararouii coOpMUPOBAHHOCTH:

CaMOpEryJIMpPOBaHMsl, BKIIOYAIOLIETO0  CAMOKOHTPOJb, yMEHHME MNPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIIMOHATBHBIM
M3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAallMM, BKJIOYAIOUIEH CTpEMJICHHE K JOCTIKEHUIO LEeNH U
ycrexy, ONTHUMH3M, HWHHUIMATUBHOCTh, YMEHHE JeMCTBOBaTh, HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKJIIOYAIOIMIEH CIIOCOOHOCTh TMOHUMAaTh 3MOIMOHAIBLHOE COCTOSIHHE
ApYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHWH KOMMYHHUKAIMH, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaTh OTHOIICHHUS C
APYTUMH JIOABMHE, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U pa3periaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesysnbrare u3ydeHus HHPOPMATUKHA HA YPOBHE CPEIHEro 00IEro o0pa3oBaHMsI
y obydarorerocs OyayT copMupoBaHbl METAPEIMETHBIE PE3yJIbTaThl, OTPAKECHHBIC B



YHUBEPCAIbHBIX YYEOHBIX JEHCTBUSX, & UMEHHO — IO3HABATENbHbIE YHHBEPCAJIbHbIE
yueOHblEe  JeHCTBUS, KOMMYHUKATHBHBIE YHUBEpCaJbHble Y4yeOHbIE JIEHCTBHUS,
PEryJISTUBHBIC YHUBEPCAJIbHBIC YUeOHbIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIEC 1eiiCTBUSA

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMy, paccMaTpUBAaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIICCTBEHHBbIM NPU3HAK WIM OCHOBAaHMS U1 CpPaBHEHMS,
KJaccupuKanuu U 0000IIeHHUS;

ONpENENATh LEJIH JEATENbHOCTH, 3a/JaBaThb IApaMETPbl W KPUTEPUH HX
JTOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHNS B pACCMATPUBAEMBIX SIBJICHUSIX;

pa3zpabaThiBaTh IUIAaH pEUIEHUS MpoOJeMbl C Y4YETOM aHajdu3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU TOCIEACTBUI AESITENbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATh PabOTy B YCIOBHUSIX pPEaIbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJE€Th HaBbIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH,
HaBbIKaMU pa3peuieHus npo0seM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB PEIICHUs MNPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3JIMYHbIX METOOB
IIO3HaHUSI;

OCYUIECTBJIATh Pa3IMYHbIE BUABI IEATEIbHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0
MHTEPHpPETALNH, TPEOOPa30BAHUIO0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTyallUsX, B
TOM YHCJIE MTPU CO3JaHUH YUEOHBIX U COLUATBHBIX MPOEKTOB;

(GopMupOBaTh HAYYHBIH THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMMU;

CTaBUTb U (pOopMyIMpOBaTH COOCTBEHHbIE 33/1a4u B 00pa30BaTEIbHOMN AESITEIbHOCTU
Y ’KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a/a4y, BbIIIBUTaTh
TUIOTE3y €€ PELICHHs], HAXOAUTh apryMEHThI ISl J0KAa3aTeIbCTBA CBOMX YTBEPKIACHMI,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHbIE B XOJE pEUICHUs 3aJayd pe3yJIbTaThbl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTH LIE€JICHANPABICHHBIN MOUCK NIEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUSA
B IIpO()EeCCUOHAIIBHYIO CpENY;



yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 W MPAKTUYECKYI0 OOJacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEAJIaraTh OpUTHHAIBHBIC TIOXObI U PEIICHMS, CTABUTh
po0JIeMbl U 3a7a4M, IOMYCKAIOUIME aJlbT€PHATUBHBIE PEILICHMUS.

3) paboTa ¢ unpopmanueii:

BJIaJICTh HaBBIKAMHU MOJyYeHUsS HH(OpPMAIMM M3 HUCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IOUCK, aHAIW3, CUCTEMATU3alMI0 W WHTEPIPETALUI0
nH(}OpMAIUU PA3TMIHBIX BUIOB U (DOPM MPEICTABICHUS;

CO371aBaTh TEKCTHI B Pa3NUYHBIX (popmaTax ¢ yuéToM Ha3Ha4YeHHS WH(MOpPMAIUU U
1[EJIEBOM ayTMTOPUHU, BEIONpPAs ONTUMATIBHYIO (OpMY IIPEICTABICHUS U BU3yaIU3aIUH;

OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HWH(MOpMAIMU, €€ COOTBETCTBUE
MPABOBBIM Y MOPAJILHO-3TUYECKUM HOpMaM;

HCIIOJIB30BaTh CPeACTBA MH(OOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 C COOIIOCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU OE30MaCHOCTH, THUTHEHBI, PEeCcypcocOepeKkeHus,
MIPaBOBBIX U AITUUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

BJIaJICTh HABBIKAMHU PACMO3HABAaHUSA M 3alllUThl MHQPOpMaIuu, WH(OOPMAIIMOHHOMN
0€30I1aCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAJIbHbIC y4eOHbIE JeHCTBUSA

1) o6menmue:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacrio3HaBaTh HeBepOaIbHbIE CPE/ICTBA OOIIECHMS, TOHUMATh 3HAYEHUE COIUATIbHBIX
3HAKOB, PaClO3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYalMN U CMSATYaTh KOH(JIMKTHI;

BJIAJIETh pPa3IMYHbIMU crocobamu oO1eHus 151 B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYAIIHH;

Pa3BEPHYTO M JOTHUYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C UCMOJIb30BAHUEM SI3bIKOBBIX
CPEACTB.

2) coBMeCTHas J1eITeJIbHOCTh:

IIOHMMAaTh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpATh TEMATUKY W METOJbl COBMECTHBIX JICUCTBUHN ¢ YUETOM OOIITUX HHTEPECOB
Y BO3MOKHOCTEHN Ka)J0T0 YJIC€HA KOJUJICKTUBA;

MIPUHUMATH LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSL TI0 WX JOCTHKECHHUIO: COCTABJATH IUIAH JICWCTBHM, PACHpEIENATh POJU C
y49€TOM MHEHHI YYaCTHHKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KaXKJOT0 yYaCTHHKA KOMaHAbl B OOIIUN
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;



npemjaratTb HOBBIC  IIPOCKTHI, oncHuBaTb HWIACH C IIO3MIIMUM  HOBHU3HBI,
OPUT'MHAJIBHOCTH, Hp&KTH‘IGCKOﬁ 3HAYMMOCTH,

OCYHICCTBIIATL ITO3UTHBHOC CTPATCTHYCCKOC ITIOBCACHHC B PA3JIMYHBLIX CUTYyaAlHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HWHHUTIMAaTHUBHBIM.

PerynsiTuBHbIE YHMBepPCcAJIbHbIE YYeOHbIe 1eiCTBHSA

1) camoopranu3anmus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEIIBHYIO  JCSATENBHOCTh,  BBIABIATH
npoOsieMbl, CTaBUTh U (POpPMyIHpPOBaTH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEUIEHUS MPOOJIEMBI C YyYETOM HMEIOIINXCA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATbh TPUOOPETEHHBIN OIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBIICHUIO MIMPOKOW JIPYAHULIMU B Pa3HbIX
0o0JacTsAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW OOpa30BaTEIbHBIM W KYJbTYPHBIN
YPOBEHB.

2) CAMOKOHTPO.Ib:

JAaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIaJIETh HAaBbIKAMH I103HABATENbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEPLIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, MCIIOJIb30BaTh
npuéMbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JpPYIMX TMpH AaHAIU3€ Pe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

IIPUHAMAaTh MOTUBBI M  apPryMEHThl JAPYIMX IPU aHaIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYIUX HA OIIHMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.

IHPEAMETHBIE PE3YJIBTATDBI

B mpouecce uzydenus kypca mHpopmatuku yriyonéHHoro ypoBHsA 6 10 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CAeIyIOIIUe MPEAMETHbIE Pe3yJIbTaThl:



BJIaJICHUE NPEJICTABICHUSAMH O POJIM MUHPOPMALIUU U CBA3AHHBIX C HEW MPOIIECCOB B
OpUpojAe, TEXHUKE U OOLIECTBE, MOHATUIMHU «UHpOpMaLusa», «UHOOPMAIMOHHBIN
npolecc»,  «CHCTEMa»,  «KOMIIOHEHTbl  CHUCTEMbI»,  «CHUCTEMHBIH 3 dexT»,
«UH(pOpPMAIIMOHHAS CUCTEMa», «CUCTEMA YIIPABIICHUSY;

BJIaJICHHE METOJIaMu Toucka uH(opmaimu B cetu VHTEpHET, yMeHHnEe KPUTHUECKU
OLICHUBATh WH(OPMAIINIO, TTOJYYSHHYIO U3 ceTH MHTepHeT;

yYMEHHUE XapaKTepU30BaTh OOJbIINE AaHHBIC, TPUBOJUTH IPUMEPHI UCTOUHUKOB MX
MOJIyUYEeHUS W HaIMpaBJICHUS HCIOJIb30BAHMS, YMEHHE KiIacCU(PHUIMPOBATH OCHOBHBIC
3aJaud aHajdu3a JaHHBIX (MIPOTHO3MpPOBAHUE, KiIaccU(UKAIMs, KIacTepH3als, aHalu3
OTKJIOHEHHMI1), TOHUMATh MOCJIEI0BATEIILHOCTh PEIICHUs 3a]ad aHajn3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OUWCTKA U OLICHKA KauyeCTBAa JaHHBIX, BHIOOP W/MJIM MOCTPOCHHE
MOJENH, npeoOpa3oBaHUE  JAHHBIX, BHU3yaJdu3alus JaHHBIX, HHTEpIpeTalus
pE3yNbTATOB;

MOHMMAaHWE OCHOBHBIX MPHUHIMIIOB  YCTPOHCTBA M  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX WU MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMM pPa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBBIKAMHU PaOOTHI C OMEPAIIMOHHBIMUA CHUCTEMAaMH, OCHOBHBIMU BHJIaMU
MpOrpaMMHOr0 oOecredeHusl Uil pelleHus Y4YyeOHBbIX 3aJad MO  BBIOpaHHOM
CHeIHAN3aIINN;

HaJIMYUE MPECTABIECHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPUHIMIAX OPraHU3alMKd ¥ (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTeH, 00
o0ILIMX MPUHLHKIAX pa3pabOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

MOHMMAaHHUE Yrpo3 WHPOPMAIMOHHON 0€30MacHOCTH, HCIIOJIb30BAHUE METOJOB U
CpPEACTB MPOTUBOJCUCTBUS JITUM  yrpo3aM, COOJIOJICHME Mep O€30MacHOCTH,
NpEeIOTBpALIAIONINX  HE3aKOHHOE  pacHpOCTpPaHEHUE  IEPCOHAIbHBIX  JaHHBIX,
coOmofienne TpeOOBaHM TEXHUKH O€30MaCHOCTM W THUTHEHBl TIpH paboTe ¢
KOMIBIOTEpAMH W APYTUMHU KOMIIOHEHTaMH ITU(PPOBOTO OKPYXKEHHS, MOHUMaHUE
MIPABOBBIX OCHOB HCIIOJB30BaHMs KOMITBIOTEPHBIX MporpaMm, 0a3 JaHHBIX U pabOTHI B
ceru MuTepHerT;

MOHUMAHUE  OCHOBHBIX  TPHUHIIMIIOB  JUCKPETU3AIMH  PA3UYHBIX  BHUJIOB
uH(pOpMaIUU, YMEHHE ONPEACNIATh MHPOPMAIIMOHHBIN 00BEM TEKCTOBBIX, TPaPUIECKUX
¥ 3BYKOBBIX JTAaHHBIX MPHU 33JaHHBIX MapaMeTpax MUCKPETH3AIMH, YMEHHE OMpPEACIsiTh
CPEIHIOI0 CKOpPOCTh Mepefaur JaHHBIX, OLIEHWBATh U3MEHEHHE BPEMEHHU Iepenay mpu
M3MEHEHUU MH(POPMAITMOHHOTO 00bEMa TaHHBIX M XapaKTEPUCTHK KaHaja CBSI3U;

YMEHHE UCIOJIb30BaTh NP PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON 3alMCH YnCe,
JITOPUTMA MTOCTPOCHHMSI 3alMCH YKCIIa B TIO3UIIMOHHOW CUCTEME CUHMCIICHHS C 3aJaHHBIM
OCHOBaHMEM U TOCTPOCHMS YHUCIAa MO CTPOKE, COJAeprKalleil 3amuch 3TOT0 4ucia B
MNO3UIIMOHHOM CHCTEME CUMCIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE BBINOJHATH
apudmeTryecKue onepayy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBITIOJIHATH IPEOOpPa30BaHNUsl JTOTHUECKUX BBIPAKEHUM, UCTIOJIb3Ys 3aKOHbI
anreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKEHHWE B JIM3bIOHKTUBHOW U



KOHBIOHKTUBHON HOPMaJIbHBIX (popMax Mo 3aJaHHOU TabJuile HCTUHHOCTH, UCCIIEI0BATh
00J1aCTh MCTUHHOCTH BBICKA3bIBAHUS, COJIEPHKAILETO MEPEMEHHBIE, peliaTh HECII0KHbIE
JIOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHU;

MOHMMaHKEe 0a30BbIX AITOPUTMOB 00PaOOTKH YHCIOBOW M TEKCTOBOM MH(MOpManu
(3amuch Yncen B MO3UIIMOHHON CUCTEME CUMCIICHUS, HaX0XK/ICHNE BCEX MPOCTHIX YHCeT B
3aJlaHHOM JuanaszoHe, 00paboTka MHOTOPA3PSAHBIX LENBIX YHCEIl, aHAJIU3 CUMBOJIbHBIX
CTPOK U JIpYTUX), aITOPUTMOB MOKMCKA U COPTUPOBKU, YMEHHE OMPEICIATh CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB (CYMMHPOBAHHME JJIEMEHTOB MAacCHBa,
COPTHUPOBKA MAacCcHBa, MEpeOOpHbIC aIrOPUTMBI, JBOWYHBIA TOWCK) M MPHUBOJUTH
PUMEPHI HECKOIBKUX aJIrOPUTMOB Pa3HOM CIIOKHOCTH JIJISl pEeLICHUs OJHON 3a1a4uH;

BJIaJICHHE YHUBEPCAIBHBIM S3bIKOM ITPOrpaMMHPOBaHHUs BEICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBineHusiMA 0 0a30BBIX THUIAX JIAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIC YIPABISIONINE KOHCTPYKIUH, YMEHHE OCYIIECTBIATDH
aHaJIN3 TPEJIOKEHHON MPOTPaMMBI: OMPENEIATh Pe3yabTaThl pabOTHl MPOTPaMMBI MPU
3aJIaHHBIX MCXOJHBIX JaHHBIX, OMPENEATh, MPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO
MOJIyYeHUE YKa3aHHBIX PE3yJbTaTOB, BBIABISATH JAHHBIC, KOTOPbIE MOTYT HPHUBECTH K
omnOke B paboTe nporpaMmsbl, (OPMYJIHPOBATh NPEIJIOKEHUS 10 YIYYIIECHUIO
POrPaMMHOTO KOJIa;

YMEHHE  CO3/1aBaTh  CTPYKTYpPUpPOBaHHBIE  TEKCTOBBIE  JOKYMEHTHI |
J€MOHCTPALlMOHHbIE MaTepuajbl C MCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJb30BaTh JJIEKTPOHHBIC TAOMWIBI JIA aHaln3a, MPEICTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYas BBIUYMCIEHUE CYMMBbI, CPEIHEr0 apu(MeTHUeCcKoro,
HauOOJIBIIIET0 ¥ HaWMEHBIIETO 3HAYEHUH, pPelleHUue YpaBHEHHIA, BHIOOP ONTHMATHHOTO
pelieHus1, Toa00p JMHUYU TPEHa, PEeLIeHUE 3aa4 IPOrHO3UPOBAHMS).

B npornecce uzyuenus xypca MHPOpMATUKU yrayOn€HHOTO ypoBHS 6 11 knacce
o0yJaromuMucs OyAyT TOCTUTHYTHI CIEAYIOIINE MTPEIMETHBIC Pe3yIbTaThI:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE  KOHBI, JOIMYCKAIOUIME  OJHO3HAYHOE
JIeKOIMpOBaHUE cOOO0IIeHUN (TipedUKCHBbIE KOMABI), UCIOJIb30BATh MPOCTEHIINE KOJBI,
KOTOpbIE TO3BOJISIOT OOHAPY)KMBATh M HUCHPABIATH OIMMUOKH TPU Tepejadye JTaHHBIX,
CTPOUTH KOJI, OOECHEeUMBAIOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI  JUIMHY
COOOIIEHUsT TTPH M3BECTHOM YaCTOTE CHMBOJIOB, MOSICHATH MPHUHIIUITBI PA0OTHI MPOCTHIX
QJIITOPUTMOB C)KaTHS TaHHBIX;

YMEHHE peuiaTh alfOPUTMHUUECKUE 3a/1a4H, CBSA3aHHbBIE C aHAIU30M rpadoB (3a1auu
MOCTPOCHHUS ONTHUMAJILHOTO IMYTH MEXAY BeplIMHaMu rpada, onpeseseHuss KOJIuuecTBa
pa3IMYHBIX IMyTeH MEXAy BEpUIMHAMH OPHUEHTHPOBAHHOTO AaIlMKIMYECKOro rpada),
YMEHHUE UCIOJIb30BATh JEPEBbS MPU aHATM3E U TOCTPOECHUU KOJOB U JUIsl IPEICTaBIICH s
apu(pMETUYECKUX BBIPAKEHUM, MPU PEUICHUU 3a/ay I[OUCKA M COPTUPOBKU, YMEHHE
CTPOUTH JEPEBO WIPHl MO 33aJaHHOMY alTrOpUTMY, pa3pabaTbiBaTh U OOOCHOBBIBAThH
BBIUTPHINITHYIO CTPATETHIO UTPHI;



yMeHHuE pa3pabaTbiBaTh U PEaIU30BbIBATh B BUAEC MPOrpaMm 0a30BbI€ aJTOPUTMBI,
YMEHHUE UCIOJIb30BaTh B MPOrpaMMax JaHHbIE PA3IMYHBIX TUIIOB C YYETOM OTpaHUYECHUM
Ha JIMana3oH MX BO3MOXHBIX 3HAYCHHWH, MPUMEHSTh MPU PEUICHUU 337a4 CTPYKTYpPbI
TaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OYEPEIU, IEPEBhS), UCIOIH30BATH 0A30BHIE OTICPAITHH
CO CTPYKTypamu JIaHHBIX, IPUMEHSTh CTAaHJIAPTHBIC M COOCTBEHHBIC TIOIIPOTPAMMBI IS
00pabOTKM YHUCIIOBBIX JAHHBIX M CHUMBOJIbHBIX CTPOK, MCIIOJIb30BaTh MpU pa3pabOTKe
nporpaMMm  OUOJMOTEKH MOANPOrpaMM, 3HATh (PYHKIMOHAIbHBIE BO3MOXKHOCTU
WHCTPYMEHTAJIBHBIX CPEACTB Cpefbl Pa3paboTKH, yMEHHE WCIOIh30BaTh CpPEICTBA
OTJIAJKA TIPOTpaMM B Cpelie MPOTPpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
MIPOTPaMMBI;

yMEHHE CO3/1aBaTh BeO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMHU CBEJCHUSMU O 0a3ax JaHHBIX, UX CTPYKType, CpeIcTBax
co3/laHusi U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJUUYHbIC (PESIMOHHBIE) 0a3bl
JTAHHBIX (COCTABIIATH 3aMpOChl B 0a3ax JJAaHHBIX, BBITIOJHSATH COPTHPOBKY M TIOMCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYI0 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKUE MOJIETU [UJIs  aHalli3a
00BEKTOB W TpOIleCCOB: (OPMYIUPOBATH IE€JIb MOJCIUPOBAHUS, BBIMOJHITH aHAIU3
PE3yNbTATOB, MOJYYEHHBIX B XOJE MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE MOJICITH
MOJCIIUPYEMOMY OOBEKTY WJIM MPOIIECCY, MPEACTABISTh PE3yIbTaThl MOJCIUPOBAHUS B
HaTJISIIHOM BUJIE;

YMEHHE  OpPraHW30BbIBATH  JIMYHOE  HMHPOPMAIMOHHOE  IMPOCTPAHCTBO  C
WCITOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTWH, TIOHWMAHHE
BO3MOXKHOCTEH  IHM(POBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  YCAYT,  MHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB pabOThl, BO3MOXKHOCTEH W OTrpaHUYEHUS
MIPUMEHEHHUS TEXHOJOTHI HCKYCCTBEHHOTO MHTEJUICKTA B PA3IMYHBIX 00JIACTAX, HATMIUE
MPEJACTABIICHUA O Kpyre pemaeMbIX 3a7a4 MAaIIMHHOTO o0ydeHHus (pacro3HaBaHWMS,
KJIaccu(pukanMu W TPOTHO3WPOBAHUS) HAJIUYHME MPEICTABICHUNA OO0 WCIOIb30BAHUH
MH()OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MPOGECCHOHATBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HaunmenoBanmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

Ne n/n Kontpoabnsie Ilpakrnueckue
NMPOrpamMMblI Bcero o0pa3oBaTebHBIE pecypchl
padoThI padoThI
Paznea 1. llndposasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOWCTBO 6
' 00paboTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHue
13 KomnbrotrepHsie cetu
14 NudopmarnmonHas 6€30MacHOCTb 2
Uroro no pazueny 24
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
2.1 [IpencraBnenne nHGOPMALIUN B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 KomnbrotepHas apupmerrka 7
Hroro mo paszneny 40
Pa3nes 3. AniropuTmMbl M1 IPOrpaMMHUpPOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble anropuTMBl 2
3.3 YuciieHHBIE METOIbI 5 3
3.4 AAropuT™MBI 00pabOTKH CUMBOJIBHBIX JTAHHBIX 5 1
3.5 ANTopuTMBI 00paObOTKH MacCCHBOB 10 3.5
Uroro no pazneny 44

Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH




4.1 OO0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHau3 TaHHBIX 8 3
Hroro no pazueny 14

PesepBHoe Bpems 14

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

Ne ni/m JuiekTpoHHbIE (HUGPOBbIE)

NPOrpaMMmblI KontpoabHbie IIpakTnueckue
Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI padoThI

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

11 Nudopmanus u nHGOpMaAITMOHHBIC TPOIECCHI 10 2.5

1.2 MonenupoBanue 8 2

Hroro no pazueny 18

Paznen 2. AnropurMsl M NIporpaMMupoBaHue

2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1

2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10

53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
POrPaMMHUPOBAHHUS

Wroro mo paszneny 50

Pa3nea 3. UndpopMannoHHbIE TEXHOJTOTHH

31 KommnsrorepHo-maremaTudeckoe 3 5
MOJIEIUPOBaHHE

3.2 ba3bl naHHBIX 10 4

3.3 Be6-caiitbr 14 4

3.4 KomnbroTepHas rpaduka 3.5

3.5 3D-monenupoBanue 3

Hroro mo pazneny 48

PeszepBHoe Bpemst 20

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoanuecTBo yacos 1 3 @
) ara JIEKTPOHHbBIE IIH(POBLIE

Tema ypoka Kontp.  IIpakr. P P

n/n Bcero H3yuyeHHusi o0pa3oBaTe/ibHbIE pecypchl

padoTrel  padoThHI

TpeOGoBaHMs TEXHUKH OE€30MMACHOCTH U TUTUEHBI TIPH paboTe ¢

1 KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMH LU(PPOBOTO 1 https://m.eds00.ru/86d48e56
OKPYKECHHS

2 [TpuHIMTIBL PaOOTHI KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM 1 https://m.edso0.ru/9dbf782d
OOMeH TaHHBIMU € TIOMOIIIBIO MIKWH. KOHTpOIIephl BHEITHUX

3 ‘,H B P P 1 https://m.edsoo.ru/a34ec768
YCTPOMCTB

4 ABTOMAaTHYECKOE BBIIOJTHEHUE TTPOTPAMMBI ITPOIIECCOPOM 1 https://m.edso00.ru/cd935876
OnepatvBHas, TOCTOSHHAS U JIOJITOBPEMEHHAs MaMsITh.

5 p H“ p N 1 https://m.edsoo.ru/73636fcc
KonTpomneps! BHEMIHUX YCTPOUCTB. [IpsMoil tocTymn K mamsiTi

6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU 1 https://m.edsoo.ru/la6a32cf
[IporpammHoe obOecrieueHre KOMITbIOTEPOB, KOMIITBIOTEPHBIX

7 porp . p P 1 https://m.edso0.ru/838827ec
CHUCTEM U MOOWMJIBHBIX YCTPOMCTB
CucreMHoe nporpaMmHoe obecrneuenue. OneparmoHHbIE

8 porp pat 1 https://m.edsoo.ru/a46ba517
CHUCTEMBI
Yrunutsl. [paiiBepsl ycTpoiicTs. [lapannensHoe

9 M PRLYCTP P 1 https://m.edsoo.ru/69a677d5
MpOrpaMMHUPOBaHUE

10 WNHcTannauus u IenHCTAIISA U TPOTPaMMHOT0 00ecTieueH st 1 https://m.eds00.ru/2963743f
@aiinoBsie cuctembl. [[pUHIIUIIBI pa3MeleHUs] 1 UMEHOBaHUS

11 daitnoB B qonroBpemMenHoi namsaTy. [1la0noHbI 11 onucaHus 1 https://m.edsoo.ru/d15e52¢c5
rpyni ¢aitnos
3akoHomarenbcTBO Poccutickoit denepamuu B 001acTi

12 A Aepatt 1 https://m.edsoo.ru/67becf19
MIPOTrPaMMHOTO 00€CTICUeHUSI U TAHHBIX
[IpuHIMIBI TOCTPOCHUS U anmapaTHbie KOMIIOHEHTHI

13 PHHH P P 1 https://m.edsoo.ru/92a8a57a

KOMIBIOTEpHBIX ceTeil. CeTeBble MPOTOKOJIBI



https://m.edsoo.ru/86d48e56
https://m.edsoo.ru/9dbf782d
https://m.edsoo.ru/a34ec768
https://m.edsoo.ru/cd935876
https://m.edsoo.ru/73636fcc
https://m.edsoo.ru/1a6a32cf
https://m.edsoo.ru/838827ec
https://m.edsoo.ru/a46ba517
https://m.edsoo.ru/69a677d5
https://m.edsoo.ru/2963743f
https://m.edsoo.ru/d15e52c5
https://m.edsoo.ru/67becf19
https://m.edsoo.ru/92a8a57a

14

Cetp UHTEpHET

https://m.edsoo.ru/65f2b7be

15 Paznenenne IP-cetn Ha oceTH C IIOMOIIBIO MaCOK IOJICETEH https://m.edsoo.ru/ccfd89a7

16 CeteBoe aIMUHUCTPUPOBAHUE https://m.edsoo.ru/7c2bdddd
B eATCIBHOC cetu Unrepuer. CepBucel MHTEpHETA.

17 FABL ACATCILHOCTH B COTH VIHTCPHET. L CPBHCRI VIHTCPHET https://m.edso0.ru/d89b6e6e
['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M YCITYTH

18 Nudopmanmnonnas 6e30macHOCTh https://m.edsoo.ru/e834a82f
Bpe e e obecrieueHne e 060pr0

19 PEIOHOCHBIE MMPOrPaMMHOE 00ECIICUEHHE H METO bl OOPHOBI C httos://m.edsoo.ru/53F6£3c5
HUM

20 [IpakTudeckas padora o Teme "AHTUBUPYCHBIC TPOTPAMMBI" https://m.edso0.ru/9314d5c6
Opran .P

21 pra"u3anus JUYHOTo apxuBa nHpopManuu. Pe3epBHoe https://m.edsoo.ru/Lbddd156
korupoBaHue. [laponbHas 3ammuTa apxuBa

22 [[IndpoBanue TaHHBIX https://m.edsoo.ru/ebeb5d51

23 Anroputm mmdposanus RSA. Creranorpadust https://m.edsoo.ru/9ec3ddb9

24 [TpakTrueckas padora mo teme "llIndpoBanue qaHHBIX" https://m.edso00.ru/5b69fd81

o5 Nudopmanus, nanasie u 3HaHU. HOOpMAIMOHHBIE TIPOIIECCHI httos://m.edsoo.ru/f5884375
B IIPUPOJIE, TEXHUKE U OOIIECTBE
HenpepriBHBIE U TUCKPETHBIE BETUUYNHBI U CUTHAJIBL.
HeobOxonumoc

26 A ™ f[HCerTmaHHH HHpOpMALLIH, https://m.edsoo.ru/bla94cfe
MpeHa3HAYEHHOM /7151 XpaHEHUs], epeaur 1 00pabOTKU B
U (POBBIX cUCTEMAX
JIBonuHoe KogupoBaHue. PaBHOMepHBIE U HEpAaBHOMEPHBIE

27 Kozbl. JlekoaupoBaHue cOOOIIEHH, 3aMUCaHHBIX C TTOMOIIBIO https://m.edsoo.ru/5489c578
HEPaBHOMEPHBIX KOJIOB
VYcenosue @ano. ITocTpoenne o4HO3HAYHO JIEKO, e

28 HOBH " TPOCHIE ORHOIHATO ACKORMPYCMLIX https://m.edsoo.ru/91e47{38
KOJIOB C IoMoInbko Jepesa. ['pap An. A. Mapkosa

29 Enunuiiel usmepenus konuuecTBa HHGopMaiuu. AapaBUTHBIN https://m.edsoo.ru/3856d4ac
MOJIXOJT K OIIEHKE KOJIMYeCcTBa WH(POpMAITUH

30 CHCcTeMBI CUMCIICHUS https://m.edso0.ru/34582792



https://m.edsoo.ru/65f2b7be
https://m.edsoo.ru/ccfd89a7
https://m.edsoo.ru/7c2bdddd
https://m.edsoo.ru/d89b6e6e
https://m.edsoo.ru/e834a82f
https://m.edsoo.ru/53f6f3c5
https://m.edsoo.ru/9314d5c6
https://m.edsoo.ru/1bddd156
https://m.edsoo.ru/ebeb5d51
https://m.edsoo.ru/9ec3ddb9
https://m.edsoo.ru/5b69fd81
https://m.edsoo.ru/f5884375
https://m.edsoo.ru/b1a94cfe
https://m.edsoo.ru/5489c578
https://m.edsoo.ru/91e47f38
https://m.edsoo.ru/3856d4ac
https://m.edsoo.ru/34582792

31 [TepeBoa uncen U3 OAHON CHCTEMBI CUUCIICHHUS B IPYTYIO 1 https://m.edsoo.ru/b8a97ec3
BOMYHAsI, BOCBbMEPUYHAS U IECTHAIATCPUIHAS CHCTEMBI
32 A P AHATEP 1 https://m.edsoo.ru/65a5b62a
CUMCIICHUS, CBSI3b MEXKy HUMH
OMYHasi, BOCbME a €CTHaJILaTe as cucrTe
33 JLBOMIHAs, BOCEMEPH'IAS H IIECTHAIATEPH IS CHCTEM®I 1 https://m.edsoo.ru/c989f2fa
CUHCIICHUS, CBSI3b MEXKY HUMH
BOMYHAs, BOCbMEPUYHAs U IIECTHAAATEPUYHAS CUCTEMBI
34 A P AHALED 1 https://m.edsoo.ru/e6b39477
CUMCIICHUS, CBSI3b MEXKy HUMH
ApudnmeTndeckre onepanuy B TO3UIIMOHHBIX CUCTEMax
35 pu¢ pat B 1 https://m.edsoo.ru/25744bc6
CUMCIICHUS
36 TpouvHast ypaBHOBEIIICHHAS] CHCTEMA CUUCIICHHUS 1 https://m.edsoo.ru/3d36ch7b
37 JIBOMYHO-eCATHYHAS CHCTEMA CUUCICHUS 1 https://m.edsoo.ru/b6bf61bb
38 KomupoBanue TeKCTOB 1 https://m.edsoo.ru/5e71a9a5
39 PactpoBoe koaupoBanue n300paxeHun 1 https://m.edsoo.ru/fc33133b
[TpakTudeckas padora o Teme "Juckpernsamnus rpaduaeckoi
40 P " P Jlueip s rpagy 1 https://m.edsoo.ru/a4872d48
uHpOopMaun
BeTOBBIE Moie. BekTopHoe kogupoBanue. dopmatsl
41 1 . . a p Hp p 1 https://m.edsoo.ru/be7735d9
¢aitnos. TpéxmepHas rpadpuka. @pakranbHas rpapuka
Koauposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00bEMA
42 3BYKOBBIX JJAHHBIX IIPH 3aIaHHBIX YaCTOTE TUCKPETU3ALUN U 1 https://m.edsoo.ru/5ec4f2ef
Pa3psAHOCTH KOJIMPOBAHUS
[IpakTrueckas padota o teme "JluckpeTn3aus 3ByKOBOH
43 P " P Jlucip B Ve 1 https://m.eds00.ru/2e7886a2
uH(popManun
44 OcHOBBI anreOpsl JIOTUKU https://m.eds00.ru/7461f655
45 Jlornueckwue oneparuu. TaOauIlbl HKCTHHHOCTH 1 https://m.edso0.ru/f326c982
Jlornueckue BeipakeHus. Jlornyeckue TOXKIeCTBA.
46 Jloka3aTenbCTBO JIOTHYECKUX TOXKJIECTB C TIOMOIIBIO TaOJIHI] 1 https://m.edso0.ru/17461548
UCTUHHOCTH
[IpakTuyeckas padora no teme «IlocTpoenne u aHanu3 TadIu
47 P P P B 1 https://m.edso00.ru/e86d48b4

HWCTHHHOCTHU B TaOJIUYHOM mnmponeccope»



https://m.edsoo.ru/b8a97ec3
https://m.edsoo.ru/65a5b62a
https://m.edsoo.ru/c989f2fa
https://m.edsoo.ru/e6b39477
https://m.edsoo.ru/25744bc6
https://m.edsoo.ru/3d36cb7b
https://m.edsoo.ru/b6bf61bb
https://m.edsoo.ru/5e71a9a5
https://m.edsoo.ru/fc33133b
https://m.edsoo.ru/a4872d48
https://m.edsoo.ru/be7735d9
https://m.edsoo.ru/5ec4f2ef
https://m.edsoo.ru/2e7886a2
https://m.edsoo.ru/7461f655
https://m.edsoo.ru/f326c982
https://m.edsoo.ru/17461548
https://m.edsoo.ru/e86d48b4

48

Jlormueckue OI€panru U onepanrvii Haa MHOXECTBaAMU

https://m.edsoo.ru/dc5f6834

49 Jlornyeckue onepamuu 1 onepauru HaJli MHOKECTBAMU https://m.edso0.ru/46ee816e
3aKkoHbI anreOphbl JTOTMKU. DKBUBAJICHTHBIE TPE0Opa3oOBaHus

50 P . peobp https://m.edsoo.ru/d95242dd
JIOTUYECKHUX BBIPAXKCHUI

51 Jlornyeckue ypaBHEHHUS U CUCTEMbI YPaBHEHUI https://m.edsoo.ru/fablb5cb
Jlornueckue GpyHKINUU. 3aBUCUMOCTH KOJTMYECTBA BOZMOKHBIX

52 JOTHYECKUX (PYHKIUN OT KOJMYECTBa apryMeHToB. [lomHbie https://m.edsoo.ru/ac96celb
CUCTEMBI JIOTHYECKUX (PYHKITHIA
Kanonuueckue popmbl JOrHUECKUX BBIPAKECHUN.
CoBepliieHHbIE TU3BIOHKTUBHBIE 1 KOHBIOHKTHBHBIC

53 P https://m.edsoo.ru/3ed924ca
HOpMAaJTbHBIC ()OPMBI, ATTOPUTMBI UX TIOCTPOSHUS 11O TaOIUIIE
HUCTUHHOCTH

54 Jlornyeckue 3J1eMEHThI B COCTaBE KOMITbIOTEpA https://m.edso0.ru/873baeb9

55 Tpurrep. CymmaTtop. MHOTOpa3psAHBIN CyMMaTOp https://m.edsoo.ru/e3ced415
[TocTpoeHue cxeM Ha JIOTHUECKUX dIIeMEHTax. 3aruch

56 p N https://m.edsoo.ru/2fadfefb
JIOTUYECKOTO BBIPAKEHUS IO JIOTUUECKOU CXeMe

57 MHuUKpOCXEMBI ¥ TEXHOJIOTHS UX IIPOU3BOJCTBA https://m.eds00.ru/8896¢1b3
[IpencraBieHue 1eNbIX YUCEN B TAMATH KOMIIBIOTEPA.

58 OrpaHn4eHHOCTh /1Malia30Ha Yncel pU OrpaHuYeHUH https://m.edsoo.ru/aed4479a
KoJu4ecTBa pa3psaoB. [lepenonHenune pa3psiiHON CETKU
be33nakoBbIe ¥ 3HAKOBBIE TaHHbIE. 3HAKOBBIN OUT. J[BOMUHBIN

59 . A https://m.edsoo.ru/belcfféc
JIOTIOJIHUTEIIBHBIN KO/ OTPHULATEIbHBIX YHCEI
[ToOuToBHBIE TOTHUECKUE onepaluu. Jloruueckuii,

60 . P . https://m.edsoo.ru/5ff8facl
apuQMeTHUECKUN U UKINYECKUIN CIBUTH
[[IndpoBanme ¢ MOMOIIBIO TOOUTOBON OTIEPAITUH

61 Pp - patt https://m.edsoo.ru/e4aeb364
«uckiouaromee NJIN»
[IpencraBienue u XxpaHeHHEe B MaMITH KOMIbIOTEpA

62 P P P https://m.eds00.ru/9694b327
BEILECTBEHHBIX YHUCEI

63 BrImiosTHeHUE OTtepanuii ¢ BEMIECTBEHHBIMU YHCIIaAMH, https://m.edsoo0.ru/788b428d
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HaKOIUIEHUE OIIHOOK IIpU BBIYUCIICHUAX

[IpakTudeckas padora o Teme «M3ydeHne mopaspsgHoro

64 1 1 https://m.edsoo.ru/82bbedaa
MAaIIMHHOTO PECTABICHUS LENbIX U BEUIECTBEHHBIX YHCEID»

65 AHanu3 aJropuTMOB 1 https://m.eds00.ru/9a82ea58

66 Ortarbl pelieHus 3a/1a4 Ha Kommbiotrepe. MHCTpyMeHTalbHbIE 1 httos://m.edsoo.ru/4a7acsAa
CPEICTBA: TPAHCIATOP, OTJIATUUK, MTPOPHUIUPOBILUK
Cpena nporpamMmMupoBanvsi. KOMIUISAINS 1 HHTEPIIPETAIIHS

67 nporpamm. BupryansHsle MmamHbl. IHTErpupoBaHHas cpena 1 https://m.edsoo.ru/e3df35c1
pa3paboTKu

68 MeToap! OTJIaZIKU POTPaMM 1 https://m.edsoo.ru/ab7a76b7

69 Turbl MepeMEHHBIX B S3bIKE TPOTPAMMHUPOBAHUS 1 https://m.edsoo.ru/efal7149

70 O0paboTKa ebIX YUCe 1 https://m.edsoo.ru/2c9d92a5

71 O06paboTKa BEIeCTBEHHBIX YHCEI 1 https://m.edso0.ru/6962e957

72 Ciy4aifHbIe U TICEBIOCTYyYalHbIC YnCTa 1 https://m.edsoo.ru/ca87aa7a

73 Bersnenus. CinoxHele yclioBus 1 https://m.edsoo.ru/e9cdffal

74 ukJiel ¢ yciioBuem 1 https://m.edsoo.ru/82db5bal

75 [{ukiel o mepeMeHHON. B3anMo3aMeHs1eMOCTh pa3InuHbIX 1 httos://m.edsoo.ru/33b9d5e8
BUJIOB IIUKJIOB

76 O6paboTka HaTYpaJIbHBIX YUCEI C UCIIOJIb30BAHUEM ITUKIIOB 1 https://m.edsoo.ru/5d7db3c7
HaxoxeHue Bcex MpOCThIX YKCeN B 3aJJaHHOM JHara3oHe

77 [IpakTrueckas pabota o Teme «Pemienue 3aay METo10M 1 0.5 https://m.edsoo.ru/54fe7471
nepedopa»

78 WuBapuaHT 1UKIa 1 https://m.edsoo.ru/19d4ad94

79 JloKkyMeHTHpOBaHUE TIPOTpaMM 1 https://m.edso00.ru/3d933345

80 O06paboTka TaHHBIX, XpaHALIUXCS B (aiimax 1 https://m.edsoo.ru/lccf6911

81 Pa30Ouenne 3agaun Ha mmog3amayn 1 https://m.edsoo.ru/4cbad53e

82 Hcnonb3oBaHue cTaHAapTHON OMOTHOTEKHU S3bIKA 1 httos://m.edsoo.ru/Lc1818c9

nporpammupoBaHus. [loaxmrouenne 6HOINOTEK TOAPOTPAMM
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CTOPOHHUX MPOU3BOIUTEIIEH

83 [Moamporpammel (pouexypsl U GYHKIIAN) https://m.edsoo.ru/5454dc93

84 [ToanporpamMmsl (Tiporierypbl ¥ PyHKITUHN) https://m.edso0o.ru/39a658al

85 [IpakTudeckas padora no teme "Paspaborka moamnporpamm” https://m.edsoo.ru/6e3dd171
Pekypcusi. PexypcuBabie 00beKTHI ((ppakTainsr). PekypcuBHbie

86 npoueaypsl U pyHkun. Vcroib30BaHue CTEKa st https://m.edsoo.ru/12fdcd81
OpraHu3alliH PEKYPCUBHBIX BBHI30BOB

87 [IpakTnueckas 13|a60Ta 1o TeMe "PexypcuBHbIE httos://m.edsoo.ru/ca718de
MOJANIPOTPAMMBI

88 MoaynbHBIN TPUHIUI TOCTPOCHUS TIPOrPAMM https://m.edso0o.ru/e68a88f8

89 YuciieHHbIE METOIBI https://m.edsoo.ru/af514294

90 HpaKTH‘IeSKaﬂ pabota no Teme «HucneHHoe perieHue httos://m.edsoo.ru/A7F26aa
YpaBHEHU»

91 Hcnonb3oBaHue qUCKPETU3AMU B BBIYUCIUTENBHBIX 3aa4ax https://m.edso0o0.ru/ec167657

92 [TpakTrueckas pabota nouTeMe «[IpubnuxEHHOE BEIUMCICHHE httos://m.edsoo.ru/96d7bf1d
JUITMH KPUBBIX U IUIOIIAAeH GUryp»

93 [Ipaktrueckas padota o teme «llorck Makcumyma https://m.edsoo.ru/f2776b22
(MuUHUMYMa) QYHKIHN»
O06paboTka CHMBOJIbHBIX JAHHBIX. AJITOPUTMBI 00paOOTKH

94 CHMBOJIBHBIX CTPOK: MOACYET KOJIUYECTBA MOSIBJICHUI CUMBOJIA https://m.edsoo.ru/57afa432
B CTpOKE

95 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa3OueHue httos://m.edsoo.ru/eeA887ed
CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIaM
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOMCK MOJICTPOKH

96 BHYTPH TaHHOM CTPOKH; 3aMEHA HAWIEHHOU NIOJACTPOKHU Ha https://m.edsoo.ru/lab7b175
APYTYIO CTPOKY
[TpakTrueckas pabota no teme "OOpabOTKa CTPOK €

97 WCIIOJTh30BaHUEeM (DYHKITUHN CTaHAAPTHON OMOIMOTEKHU S3bIKA https://m.eds00.ru/c97ba835

porpaMmmupoBaHus"
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98 ['enepanust cy10B B 3a1aHHOM aji)aBUTE 1 https://m.edsoo.ru/ee341e43

99 Maccussl 1 nocneaopareiabHocTy yncen. [Ipaktuueckas 1 05 https://m.edsoo.ru/52fed78d
pabora 1o Teme "3anoyiHeHHEe MaccuBa'

100 O06001IEHHBIE XapaKTEPUCTHKH MaCCHBa 1 https://m.edsoo.ru/7562c217
JIuHelHbI TOUCK 33/TaHHOTO 3HAYE€HHSI B MACCUBE.

101 [TpakTrueckas padota mo Teme "JIMHEHHBIN MTOUCK 3aTaHHOTO 1 0.5 https://m.edsoo.ru/a13699f4
3Ha4YeHHUs B Maccuse"

102 [IpakTuueckas padora o Teme "[lorck MUHUMAIEHOTO 1 1 https://m.edsoo.ru/aldebgaa
(MakCHUMaJIbHOTO0) 3JIEMEHTa B YHCIOBOM Maccuse"
CoptupoBka olHOMEpHOro MaccuBa. IIpocTsie METO b

103 coptupoBku. [Ipaktudeckas padbora mo Teme "IIpocTeie 1 0.5 https://m.edsoo.ru/a56274dd
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusHueM. beicTpas cOpTHpOBKa MacCHBa

104 (amroputm QuickSort). ITpakTrueckas pabora o Teme 1 0.5 https://m.edsoo.ru/92ff17¢c2
"beicTpas copTupoBka Maccupa”

105 JIBOMUHBII MOUCK B OTCOpTvI/IpOBaHHOM MmaccuBe. [IpakTuueckas 1 05 https://m.edsoo.ru/e8fb6bl
pabota no Teme "J[BonyHbIN TOUCK"

106 JIByMepHBIC MaCCUBBI (MATPHIIHI) 1 https://m.edsoo.ru/4def28cf

107 AnropuT™Mbl 00pabOTKH MaTpPHUIL 1 https://m.edsoo.ru/a8b9f1d2

108 Pemenne 3amau ananusa JaHHBIX 1 https://m.edsoo.ru/2efc71b4

109 CpeactBa TEKCTOBOIO IpoLeccopa 1 https://m.edsoo.ru/c4c54db8

110 KommnbrorepHast BEpcTKa TeKCTa 1 https://m.eds00.ru/9d967aa8

111 [TpakTuyeckas pabora no reme "BépcTka JOKYMEHTOB C 1 1 https://m.edsoo.ru/82b9acch
MaTemMaTuyeckumu popmynamu”

112 WNHcTpyMEHTBI pelleH3upOBaHUs 1 https://m.edsoo.ru/2c3ed2d9

113 HpaKTI/I‘-IeCI'('aSI pabota no Teme "MHOrocTpaHUYHBIE 1 1 https://m.edsoo.ru/c5ffadg?
JTIOKYMEHTBI

114 Ob6naunsle cepBuchl. KomnekTuBHas paboTa ¢ JOKYMEHTaMH. 1 0.5 httos://m.edsoo.ru/9da6aafc

[IpakTuueckas padora no teme "KomnexkrusHas pabota ¢
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JIOKyMEeHTaMu"

115 AmHnanu3 nansbiX. bosnbinue gaHHbie https://m.edso0o.ru/a9b12881
116 MarmunHoe o0yueHue https://m.edsoo.ru/83a3b7a4
117 AHaW3 TaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOIUIL 1 https://m.edsoo.ru/b381a33f
118 [IpakTuueckas pabora no Teme "AHanu3 JaHHBIX C TTOMOIIBIO 1 1 https://m.edsoo.ru/81338435
AIIEKTPOHHBIX TaOIHIT"
[Toctpoenue rpadukoB pynkmnmii. [IpakTudeckas padora mo
119 reme "HarMHH? © IPCACTABICHIE PE3yIbTaTon 1 0.5 https://m.edsoo.ru/669dadb8
CTaTHCTUYECKOM 00pabOTKH NaHHBIX B BUJE JUArpaMmm
CpeICTBaMU PeIaKTopa IEKTPOHHBIX TabIuI"
120 Jluauu Tpenaa. HpaKTI/I‘Ie(f'KaH pabota no Teme "llon6op nuuum 1 05 https://m.edsoo.ru/Ade776ca
TpeH/1a, MPOTHO3UPOBAHKE
[Mon6op mapametpa. [IpakTudeckas padboTa 1o reme
121 "YuceHHOe PellIeHne YpaBHEHUN ¢ TTOMOIIBIO TT0100pa 1 0.5 https://m.edsoo.ru/ca3eadb6
napamerpa"
OnTuMu3anus Kak MOMCK HAMITYYIIETO PEIIeHUs B 3aJaHHBIX
122 ycnoBusix. [Ipaktuueckas pabora no teme "Pemenue 3agau 1 0.5 https://m.edso00.ru/5ed19594
ONTUMU3AIMH C TIOMOIIBIO AIEKTPOHHBIX Ta0IUIT"
123 PesepsHOe Bpems 1 https://m.edsoo.ru/18d29bcf
124 PeszepBHOe Bpems 1 https://m.edsoo.ru/69ad419c
125 PesepsHOe Bpems 1 https://m.eds00.ru/6dc89fb3
126 PeszepBHOE BpeMms 1 https://m.edsoo.ru/9a45flec
127 PesepsHOe Bpems 1 https://m.eds00.ru/ae395675
128 PesepBHOE BpeMs 1 https://m.edsoo.ru/5fbdd4f5
129 PesepBHOE Bpems 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHOe Bpems 1 https://m.edsoo.ru/c8f74dad
131 PesepBHOE Bpemst 1 https://m.edsoo.ru/763ae2b5
132 PesepBHoe Bpems 1 https://m.edsoo.ru/18ca4ced
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133 PeszepBHOE Bpems 1 https://m.edso00.ru/84d9796a
134 PesepBHOE Bpems 1 https://m.edso0.ru/e3197622
135 PesepBHOE Bpems 1 https://m.eds00.ru/619b276a
136 PesepBHOE Bpems 1 https://m.edsoo.ru/858be6d9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5
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11 KIIACC

KoauuecTBO 4acoB

Ne Jara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka Bcero Konrp.  Hpakr. u3yuyeHusi o0Opa3oBaTe/ibHbIE pecypchl
padoTrbl | padoThI

KonmaectBo undopmarnmu https://m.edsoo.ru/f218b639
AJITOPUTMBI CoKaTUs TAHHBIX https://m.edsoo.ru/dbcb13f8
Anroputm Xadhdmana 1 https://m.edsoo.ru/2d3aa997

4 [IpakTuueckas pabora no teme "CikaTue NaHHBIX C TOMOIIBIO 1 1 https://m.edsoo.ru/af36952¢
anropurma Xahdmana"

5 Anroputm LZW 1 https://m.eds00.ru/93239931

6 AJNTOPUTMEI C)KaTHS TaHHBIX ¢ otepsimu. [IpakTudeckas padbora 1 05 https://m.edsoo.ru/ac7d649a
no Teme "CkaTtre naHHbIX ¢ nmorepsimu (anroputmel JPEG, MP3)"

7 CxopocTh niepeiauu JaHHbIX 1 https://m.edsoo.ru/66d89765

8 [TomexoycTOMUNBEIE KOJIBI https://m.edso0o.ru/7455d7ae

9 [IpakTuueckas pabota no teme "IlomexoycToitunBbie KObI" 1 1 https://m.edsoo.ru/aea73d86
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX B3aUMOJICHCTBUE.

10 CuctemHblif 3¢ ¢exT. YnpapieHue Kak HHPOPMAaLMOHHbIH 1 https://m.edsoo.ru/741f3a29
npouecc. OOpaTHas CBA3b

11 Mojaenu 1 MOJIETUPOBAHHE 1 https://m.edsoo.ru/5f7efd69

12 I'pader 1 https://m.eds00.ru/1185677d

13 Pemenue 3amau ¢ momoristo rpadoB 1 https://m.edsoo.ru/28d8ae96

14 JlepeBbs 1 https://m.edsoo.ru/22d5b33e

15 OCHOBBI TEOPUU UTP 1 https://m.edsoo.ru/2b75f4a4

16 HpaKTI/I‘{CCKaﬁj paborta mo TeDi[e "[TouCK BBIMTPBHIITHON CTPATETHH B 1 1 https://m.edsoo.ru/a?3c713a
urpe ¢ noHou nadopmarmen”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1 https://m.edsoo.ru/d4345f55

18 [IpakTrueckas padota o Teme "CpeacTBa UCKYCCTBEHHOTO 1 1 https://m.edsoo.ru/89c3dade

uHTEIIeKTa"”
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®opManuzanus NOHATHA alropurMa. Mamuza TeloprUHra Kaxk

19 . . https://m.edsoo.ru/bba2f25d
yHUBepcaibHas MOAeIb BeluncineHuil. Tesuc Uépua—Tpropunra
[IpakTuueckas pabora no teme "CocTaBiieHne IpOCTOn

20 P P " P https://m.eds00.ru/88a46897
MpOrpaMMsbl 111 MalIuHbl ThrOpUHTa

21 Mammna [locta https://m.edsoo.ru/a715adc4

22 Hopwmanpnsie anropudmer MapkoBa https://m.edsoo.ru/124eb8e6
ANropuTMHYECKU HEpa3pelIMMble 3a7auu. 3aa4a OCTaHOBA.

23 P PP e 5 https://m.eds00.ru/fb4b251d
HeB0o3M0XHOCTh aBTOMAaTUUYECKOW OTJIAJIKK POrpPaMM

24 Co>XHOCTh BBIYUCIICHUIN https://m.edsoo.ru/bcae4df6
[Touck npocThIX YKcel B 33JaHHOM JIUAIIa30HE C TOMOILBIO

25 P A A B https://m.edso00.ru/3c3ecf66
aIrOpUTMa «perreTo DpaTocherar
[IpakTuueckas padota o Teme "llorck MpoCTHIX Uncesn B

26 P P " P https://m.edsoo.ru/9fd1b9al
3aJIaHHOM JIMana3oHe

27 MHoropa3psiiHbIC eNIbIe YUCiia, 3a1a49M JTUHHON apupMeTHKH https://m.edsoo.ru/15161fca
[IpakTuueckas padota o Teme "Peanuzanus BEIYUCICHUHN C

28 P P " B https://m.edsoo.ru/d43ad297
MHOT'Opa3psIHBIMU YHCIIAMU
CrnoBapu (accolaTUBHbIE MAaCCUBBI, OTOOpAKEHMST). XOIII-

29 tabymibl. [TocTpoeHue anpaBUTHO-YaCTOTHOTO CIIOBAPS IS https://m.edsoo.ru/9bafe629
3aJIaHHOTO TEKCTa
[TpakTuueckas pabota no teme "IlocTpoenue andaBuTHO-

30 P P P " L https://m.eds00.ru/351¢c2866
4acTOTHOTO CJIOBAps JJIsl 33JaHHOTO TEKCTa
AHanu3 TeKCTa Ha €CTECTBEHHOM s3bIKe. Boinenenue

31 1ocye10BaTelbHOCTE! 10 Ma0oHy. PeryispHbie BRIpaskeHUs. https://m.eds00.ru/65d8e756
YacToTHBIN aHaIU3
[TpakTrueckas padoTa mo TeMe "AHanu3 TEKCTa Ha €CTECTBEHHOM

32 P " P https://m.eds00.ru/9d9ch9ff
SI3BIKE

33 Creku. AHaM3 MPaBUIBHOCTH CKOOOYHOTO BBIPAXKEHUS https://m.edsoo.ru/la6fe123
Brruucnenne apudmeTnaeckoro BbIpaKeHUsl, 3alIMCAHHOTO B

34 pud p https://m.edsoo.ru/d6a6da56

noctukcHoi hopme
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[IpakTuyeckas pabora o Teme "Brruncienne apupmMeTndeckoro

35 . " https://m.eds00.ru/96e5719
BBIPA)XEHUS, 3aIMCAHHOTO B MOCT(HUKCHOM hopme
Ouepenu. Mcnonp3oBaHue ouepeu A BpeMEHHOTO XpaHEHUS

36 bt DI AT BP P https://m.edsoo.ru/b21elb6e
JTAHHBIX

37 [TpakTuueckas pabora no teme "Mcnons3oBanue ouepenu" https://m.edsoo.ru/c35f65b4
JlepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP.

38 JlBonunble (Ounapueie) nepeBbs. [loctpoenue nepesa s https://m.eds00.ru/63d95684
3aJJaHHOTO apU(PMETUIECKOTO BBIPAKCHHS
[IpakTuueckas pabora no teme "Mcnonp3oBanue AepeBbEB AJIs

39 P P . AeP 8 https://m.edsoo.ru/65ecdleb
BBIYHCIICHUS apU(METUUECKIX BBIPAKEHUI
PexypcuBHbIe anroputMbl 00xoaa Aepesa. Vcnonp3oBanue creka u

40 P P HaAcP https://m.eds00.ru/fb5de869
ouepeu st 00XoJ1a aepena
PexypcuBHbIe anroputMel 00x01a Aepesa. Mcnonab3oBanue creka u

41 P P A8 2P https://m.edsoo.ru/1cf53751
ouepeu st 00Xo/1a aepena
AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMAaIbHOTO OCTOBHOTO

42 P pacy P https://m.eds00.ru/46339975
JiepeBa B3BEIIEHHOIO CBS3HOTO HEOPUEHTHPOBAHHOT'O Irpada

43 O6xox rpada B rimyouny. O6xox rpada B IIUPHUHY https://m.edsoo.ru/cfc7ea67
KonnyecTBo pa3nuyHbIX myTeil MeX 1y BepIIMHAMU

44 P vt 7Y Bep https://m.edsoo.ru/e27879db
OPUEHTUPOBAHHOI'O AlIMKIMYECKOTro rpada

45 Asroput™ JI€HKCTpBI. https://m.eds00.ru/76973d52
[IpakTnueckas padbora no Teme "BpluncieHue JIMHbBI

46 KpaT4aillero myTyd Mely BepIIMHaMHU rpada (airoputm https://m.eds00.ru/39d967dc
HeiixcTpsbr)”

47 Anroputm ®noiiga—Yopmamuia https://m.edso0.ru/9231c81f
3amaun, pemaemMbie C MOMOMIBIO TUHAMUYECKOTO

48 a p HpIO A . https://m.edsoo.ru/98aecc24
MIPOTPaMMHUPOBAHUS: BBIYHCIICHUE PEKYPCUBHBIX (DYHKITHIA
[IpakTuyeckas pabota no Teme "Brruncienne peKypcuBHBIX

49 p . p peKyPp https://m.edsoo.ru/c1db29e9
(GyHKIUH ¢ TOMOIIBI0 JUHAMUYECKOTO MpOorpaMMUpoBaHus"

50 3aiauu, pemaeMble ¢ TOMOIbIO TUHAMUYECKOTO https://m.eds00.ru/c73939f1
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MIPOrPAMMUPOBAHUS: MTOJCYET KOJUYECTBA BAPUAHTOB

[IpakTrueckas padota o teme "Iloacuér KoaMvYecTBa BApHAHTOB C

51 " 1 https://m.edso00.ru/54ab3952
MTOMOMUIBIO0 JUHAMUYECKOTO MPOrpaMMHUPOBAHUS

59 3amauu, pemaemMble C MOMOIIBIO TUHAMUYECKOTO httos://m.edsoo.ru/d65bb115
MIPOrPaMMHUPOBAHUS: 331241 ONITUMHU3AIIH

53 [TonsTue o mapagurmax nporpammupoBanusi. O030p SI3BIKOB httos://m.edsoo.ru/2db814ca
IPOTPaMMHUPOBAHUS

54 [TonsTre 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrPAMMHUPOBAHUH https://m.edso0o.ru/2837ea55

95 OOBexThI U Ki1acchl. CBOWCTBA U METOABI OOBEKTOB https://m.edsoo.ru/a286f8dc

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3 https://m.edsoo.ru/d556c32f
IT "

57 paKTI/IquKa:[ pabota o Teme "Mcnonp30BaHNE TOTOBBIX KIaCCOB 1 https://m.edsoo.ru/7ebbc2c2
B IIpOTpaMMe

58 Pa3paboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO httos://m.edsoo.ru/dch3b73d
MoXo0/a

59 [IpakTuueckas padota "Pa”3pa60TKa MPOCTOM MPOTPAMMBI C 1 https://m.edsoo.ru/1352159
HCIOJIb30BAHUEM KJIACCOB

60 Wukancynauus. [Ipaktuueckas padota n(: teMe "PazpaboTka 05 https://m.edso0.ru/d5579a4f
KJ1acca, UCIOJb3YIOIIEro HHKATCYIISIIUIO

61 Hacnenosanue. Ioaumopdusm https://m.eds0o.ru/19f5788f

62 [TpakTuueckas padota nmo Teme "PazpaboTka uepapxuu Kiaccon" 1 https://m.edsoo.ru/69ab8d59

63 Cpenpl 6IzICTp017I pa3paboTku nporpamm. [IpoexktupoBanue https://m.edsoo.ru/ee3bf59d
uHTepdeiica noap30BaTeNs

64 [TpoexTrpoBanue uHTEpPEiica monabp30BaTeNs https://m.eds00.ru/36bf5682

65 Hcnonp3oBanne FOTO]iI)IX YIIPaBJISIEMBIX 3JIEMEHTOB JIsI httos://m.edsoo.ru/ba2fc7el
nmocTpoeHust uarepdeiica

66 IIpakTryeckas pabora rio Tel'\fle "Pa3zpaboTka mporpamMmmsl ¢ 1 httos://m.edso.ru/dd782619
rpadudeckuM HHTEpPericom

67 N3ydenue BTOPOTo A3bIKa MPOrpaMMHUPOBAHUS https://m.edsoo.ru/227ec589
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68 W3yuenne BTOpOro s3bIKa MPOrpaMMHUPOBAHUS https://m.edsoo.ru/da46ec2e

69 DTanbl KOMIbIOTEPHO-MATEMaTUYECKOT0 MOACITUPOBAHUS https://m.edso00.ru/62649a54

20 JIckpeTu3anus Mpu MaTeMaTHIeCKOM MOACITUPOBAHUN httos://m.edsoo.ru/f83861F1
HEMPEPBIBHBIX MPOIIECCOB. MoAeTMPOBaHNE ABUKCHHUS

71 [IpakTrueckas padota nmo Teme "MoeaupoBaHue IBKCHUS" 1 https://m.edso00.ru/2856df4c

79 MonenupoBanue 6nonorndeckux cucrem. [Ipakrnyeckas padora 05 httos://m.eds00.ru/a623bA6e
o Teme "MogenupoBaHrue OMOJIOTHIECKUX CUCTEM"

73 MatemaTtuueckre MOJIeH B 9KOHOMUKE. BeruucnurenbHbie httos://m.edsoo.ru/619e3a3h
AKCIIEPUMEHTHI C MOJACIISIMU
BepositnocTHbie Monienu. [IpakTuueckast paboTa mo teme

74 "MMHATAIIMIOHHOE MOJCIIMPOBAHUE C TIOMOIIBIO MeTo1a MoHTe- 0.5 https://m.edsoo.ru/e6d1df12
Kapio"

75 KommbrorepHoe MOEIMpOBaHUE CUCTEM YIIPABICHUS https://m.edsoo.ru/ed16ee9c

76 O06paboTka pe3ynbTaTOB SKCIIEPUMEHTA https://m.edsoo.ru/b5393c85

77 Tabnuunble (persiuoHHbIe) Oa3bl TaHHBIX https://m.edsoo.ru/bb84def6
[Touck, copTupoBKa U GUIbTpaLMsl JaHHBIX. 3alIPOCHI HA BBIOOPKY

78 JAHHBIX. 3aIPOCHI C MapaMeTpamMu. Beraucisiembie moJs B https://m.eds00.ru/162c334c
3anpocax

79 [TpakTuueckas pabota o Teme "Pabora ¢ roroBoit 6a3oii JaHHBIX" 1 https://m.edsoo.ru/5449eb5e

80 MuororabiauuHbIe 6afm JTaHHBIX. THUIIBI CBSI3EN MEXKIY https:/m.eds0o.ru/7 1986798
tabnuiamu. Baemnuit kimod. [{enocTHOCTh 6a3bl JaHHBIX

81 [TpakTuueckas pabota mo Teme "PazpaboTka MHOTOTaOIMYHOM 1 httos://m.edsoo.ru/9addeaa?
0a3nl JaHHbIX"

82 3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX https://m.edsoo.ru/9e4flcce

83 Hpaxmtjecxas{ pabora o Teme "3anmpockl K MHOTOTaOIUIHOM 0a3e 1 https://m.edsoo.ru/e29f724a
TTAHHBIX

84 S3pIKk ynpaBneHus qaaasiMu SQL https://m.edsoo.ru/2ef31de5

85 [TpakTrueckas padota o Teme "YpaBieHHE TaHHBIMA C 1 https://m.edsoo.ru/2a91c7cb
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MOMOIIIBIO si3b1ka SQL"

86 Hepensimmonnsie 6a3bl JaHHBIX. DKCIEPTHBIC CHCTEMBI https://m.edsoo.ru/3fblccl6
87 WHTepHeT-npuiIoKeHus https://m.eds00.ru/28557d12
88 [TonsiTue o cepBepHoOi I/I KJIMEHTCKOM YacTsx caiita. TexHonorus 1 https://m.edsoo.ru/c1f8228f
«KIJIMEHT — CepBep», €€ TOCTOMHCTBA U HEJIOCTATKU
89 OcHoss! a361ka HTML 1 https://m.edsoo.ru/58ec71ab
90 HpaKTI/I‘IC('J'Kaﬂ pabora o Teme "Co3nanne TEKCTOBOM BeO- 1 1 https://m.edsoo.ru/a21449ac
CTpaHUIIBI
91 OcHogsl s13p1ka HTML https://m.edsoo.ru/2738f48e
92 OcHogsI si3p1ka HTML 1 https://m.edsoo.ru/5a6f1349
[IpakTuueckas pabota no teme "Coznanue BeO-CTpaHUIIbI,
93 BKITIOUAIOIIEH MYyIbTUMEIUHHBIE 00BEKThI (PUCYHKH, 3BYKOBBIE 1 1 https://m.edsoo.ru/92b315ba
JaHHBIC, BUIEO0)"
94 OcHoBbI KackaaHbIX Tabswmil cTiei (CSS) 1 https://m.eds00.ru/5932929c
95 [IpakTuueckas pabota 1mo Teme "O(i)oupMneHne CTPaHHUIIBI C 1 1 httos://m.edsoo.ru/868de7eg
IIOMOIIBI0 KaCKaIHbBIX TAOIUIl CTUIEH"
96 Cuenapumu Ha si3pike JavaScript 1 https://m.edsoo.ru/f6f98b8f
97 Cuenapuu Ha si3b1ke JavaScript 1 https://m.edsoo.ru/d7bbcf51
98 ®opmbl Ha BeO-CTpaHHIIE 1 https://m.edsoo.ru/7each93a
99 [IpakTuyeckas padora o Teme "O0padboTKa naHHBIX hopm" 1 1 https://m.edsoo.ru/de2b9fe3
100 PanemeHI/Ie BeO-caiiToB. Ycinyra xocTuHra. 3arpyska ¢aitioB Ha 1 httos://m.edsoo.ru/Aleblbel
caut
Kanpuposanue. Mcnpasnenue nepcrnekTussl. I ncrorpaMma.
101  Koppekmus ypoBHel, koppeknus 1Beta. OdecrBeunBaHme 1 https://m.edsoo.ru/92d2dad8
LBETHBIX N300paskeHUi
BBoja n300pakeHuii ¢ UCMONb30BaHUEM PA3INYHbIX HU(POBBIX
102  ycrpoiicts. [IpakTudeckas padora o teme "O6paboTka 1 0.5 https://m.edsoo.ru/f9f392be

undpoBbIx Gororpaduit”
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Perymis. Pabota ¢ obmactsamu. @unbtpsl. [Ipaktudeckas padbora

103 . 1 0.5 https://m.edsoo.ru/8bb21a51
no teme "Perymb mudpossix poTtorpaduii”
104 MHorocnoiiHble 1300pakeHus. TCFCTOBI)IG ciou. Macka ciost. 1 https://m.edsoo.ru/e6 753647
Kananel. Coxpanenue BblelIeHHOM 0051acTi
105  Ilpaktuueckas pabora mo TeMe "MHOTOCIONHBIC H300paxKeHHs " 1 1 https://m.edso00.ru/6cc83b9f
106 [ToaroroBka uiroctparuii 1y Be6-caiiToB. [IpakTrueckas pabora 1 05 https://m.edsoo.ru/869f56c3
1o Teme "AHUMUPOBAHHbBIE U300paKEeHUS"
107 | Bexkropnas rpaduka. BekTopuzamus pacTpoBbIX H300paKeHHUI https://m.edsoo.ru/425b989e
108  Ilpaktmueckas pabora o reme "Bekropnas rpaduxa” 1 https://m.edsoo.ru/9b785afe
109 [IpuHIUIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJAEICH https://m.eds00.ru/194438f2
110 HpaKmi{fcxaa paborta no teme "CoziaHue NpoCThIX TPEXMEPHBIX 1 1 https://m.edsoo.ru/eb72742f
Moenei
111 Cetounbie MoJiend. Matepuaiibl 1 https://m.edsoo.ru/ca5bc1f2
112 [IpakTuueckas padota no teme "Cerounsie Moaenn" 1 1 https://m.edso00.ru/52383d21
113 MopenupoBaHue UCTOYHUKOB ocBelieHus. Kamepol 1 https://m.edsoo.ru/36¢c6c3ce
114 [IpakTrueckas padota o teme "Penaepunr"” 1 1 https://m.eds00.ru/3965142a
115  AnnutuHble TexHosoruu (3D-npuHTEpHI) 1 https://m.edsoo.ru/d62aclee
116  IlonsTHE O BUPTYaJIbHOW PEaTbHOCTH U JIOTIOJIHEHHON peaJlbHOCTH 1 https://m.edsoo.ru/897a764d
117  PesepBHOE Bpems 1 https://m.edsoo.ru/d3c8c97¢c
118  PesepBHOe Bpems 1 https://m.edsoo.ru/7d6517ae
119  PesepBHOE Bpems 1 https://m.edsoo.ru/d717ec52
120  PesepBHOe Bpems 1 https://m.edsoo.ru/leed2e56
121 PesepBHOE BpeMs 1 https://m.edsoo.ru/d4c1b6b5
122 PeszepBHOE Bpems 1 https://m.edsoo.ru/9e2a3db3
123 PesepBHOE Bpems 1 https://m.edsoo.ru/1bc9ealf
124 PesepBHOE Bpems 1 https://m.eds00.ru/64a35748
125  PesepBHOE Bpems 1 https://m.edsoo.ru/fe28b424
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126  PesepBHOE Bpems 1 https://m.edsoo.ru/8ealf6c3
127 | PesepBHOE Bpemst 1 https://m.edsoo.ru/a465d52d
128  PesepBHOE Bpems 1 https://m.edsoo.ru/cd84bdb5
129 | PesepBHOE Bpems 1 https://m.eds00.ru/97daf496
130  PesepBHOE Bpems 1 https://m.eds00.ru/578d832f
131  PesepBHOE Bpems 1 https://m.edsoo.ru/51ce339
132  PesepBHOE Bpems 1 https://m.edsoo.ru/56dc615¢c
133 PesepBHOe Bpems 1 https://m.edsoo.ru/5d3a9937
134  PesepBHOE Bpems 1 https://m.edsoo.ru/d43442f7
135  PesepBHOE Bpems 1 https://m.edsoo.ru/569aabbe
136  PesepBHOE Bpems 1 https://m.edsoo.ru/dcb5b2bf
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 36.5
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ITPOBEPAEMBIE HA ETD 11O HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUSA

1.

11

1.2

13

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

3namo (nonumams)

[lonnmMaHnue  OCHOBHBIX  IPHUHIUIIOB  YCTPOHMCTBA W (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHLUUN Pa3BUTHUS
KOMITbIOTEPHBIX TEXHOJIOTUH; BJIaJC€HHE HaBbIKaMHU pabOThl C ONEPALMOHHBIMU
cUCTeMaMHM M OCHOBHBIMH BHJIAMH IPOIrPaMMHOI0 oOecleyeHus Ui pEeLIeHus

y4eOHBIX 3a71a4 110 BEIOPAHHOM CIEeIUaTN3aluN

Hanuuune HpeI[CTaBJ'IeHI/Iﬁ (¢} 0a30BBIX IMpUHIOUIIaxX OpraHu3anuu n

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

ITormmaHne 0CHOBHBIX MMPUHIUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUAOB I/IH(l)OpMaIII/II/I

14

1.5

1.6

[Tonnmanue 0a30BBIX AITOPUTMOB 00PaOOTKH YMCIOBOW M TEKCTOBOW MH(MOpMAIHH
(3anuch 4Mcen B TMO3ULIMOHHOW CHCTEME CYMCIEHUS, JEIMMOCTb ILEJIbIX YHUCE,
HaXOXXJEHWe BCeX MPOCThIX 4YHMCed B 3aJaHHOM JMana3zoHe; o00paboTka
MHOTOPa3psAIHBIX LENbIX YMCEN; aHAIU3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB

MOWCKA M COPTUPOBKHU
3HaHMe (QYHKIHMOHAIBbHBIE BO3MOKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB CpEIbl
pa3paboTku

Bnagenne OCHOBHBIMHM CBelEHUSMU O 0a3ax JaHHBIX, UX CTPYKType, CpeicTBax

CO37aHus U paboThl C HUMU

1.7

IlonnMaHne BO3MOXHOCTEM W OrPAaHMYECHHM TEXHOJOTHH HMCKYCCTBEHHOI'O
MHTEJJIEKTAa B Pa3IMYHbIX 00JacTsX; HaJMYMe MpeICTaBlIeHU 00 MCIOIb30BaHUU

UH(POPMALIMOHHBIX TEXHOJIOTUHN B pa3IHMYHBIX MPOPECCHOHATBHBIX chepax

1.8

BinageHue — TeopeTHueckuM  anmaparom, MO3BOJISIIOIIMM ~ OCYILECTBIIATH
[IPEACTABICHUE 3aJaHHOTO HATypallbHOI'O 4YHCIAa B  pPa3IMYHBIX CHCTEMax
CUMCJICHUS; BBINOJHATh MPEoOpa3oBaHMs JIOTMUECKUX BBIPAKEHUH, HUCHOIb3Ys
3aKOHBI alreOphl JJOTUKU; OMPENeNaTh KpaTdyalliuii myTh BO B3BEIIEHHOM rpade u

KOJIMYECTBO HYTeﬁ MCKAY BECpHIMHAMH OPUCHTUPOBAHHOI'O AlTUKINYCCKOTI'O rpa(ba

Ymemo

2.1

VYMeHHe UCIOoNb30BaTh KOMITBIOTEPHO-MATEMATUYECKUE MOJENHM JUIsl aHajlu3a
00BEKTOB U TPOIECCOB: (POPMYIUPOBATH IIE]Ib MOJICTHPOBAHUS, BBITIOTHATH aHAIH3
pe3ynbTaTOB, MOJYYEHHBIX B XOJI€ MOJCIMPOBAHHUS, OLICHUBATh aJE€KBaTHOCTb
MOJIETI MOJEIHPYEeMOMY OOBEKTY WM NPOLECCY; MNPEACTaBIATh PEe3ylbTaThbl

MOACIIMPOBAHUA B HAI'JIAAHOM BUIC




2.2

Ymenue KJIaccu(UIUPOBAThH OCHOBHEIC 3aauu aHam3a TAHHBIX
(mporHo3upoBaHue, Kiaccupukanus, KiIacTepu3amus, aHaJIu3 OTKJIOHEHUN);
MOHUMATH MTOCJICIOBATEIILHOCTh PEIICHHS 3374 aHaIn3a JJaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OIEHKA KAa4eCTBa JIAHHBIX, BEIOOP U (WJIN) MMOCTPOCHUE MOICIIH,

npeoGpa3OBaHHe JAaHHBIX, BU3yalIUu3allid JaHHBIX, HHTCPIpPETAud PE3YIbTaTOB

2.3

YMenue onpeaensTh WHPOPMALMOHHBIA OO0BEM TEKCTOBBIX, TIpapUUEcCKuX H
3BYKOBBIX [JAaHHBIX MpU 3aJaHHBIX [AapaMeTpax [UCKPETU3alMU. YMEHHue
OTIpENIeNIATh CPEAHIOI0 CKOPOCTh Mepejauu JaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHU
nepeaayr npu M3MEHEHUH HH()OPMAIMOHHOTO 00BbEMa JAHHBIX M XapaKTEPUCTHK

KaHaJia CBA3HU

2.4

YMeHue CTpOUTh KOJ, OOSCIeUHMBAIOIINNA HAWMEHBIIYI0 BO3MOXHYIO CPEIHIOIO

AJINHY COO6H_ICHI/I$I IIpu HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh MPU PEIICHUH 3a]1a4 CBOMCTBA IMO3MLIIMOHHOW 3allMCH YUCEN,
AJTOPUTMbI TOCTPOCHMS 3alUMCH YHWCIAa B TMO3UIIMOHHOM CHCTEME CYHUCICHUS C
3aJlaHHBIM OCHOBAHUEM M MOCTPOEHUS YKCIIa IO CTPOKE, COJIEpkKaIIEH 3alKiCh 3TOIO
Yyyciia B TMO3UMUMOHHOW CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAHHEM; YMEHHUE

BBIIIOJIHATH apI/I(l)MeTI/I‘IeCKI/Ie Oorcpanyvu B IIO3UIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

2.7

YMmenue CTPOUTH JIOTHUYCCKOC BBIPAKCHUC B JIU3BbIOHKTHBHON U KOHBIOHKTHBHOM
HOPpMaJIbHBIX (I)opMax IO 3aJaHHOH Ta6J'H/II_Ie HCTHUHHOCTH, HCCJICOOBATDH o0nacThb
HCTUHHOCTU BBICKA3bIBAHUSA, COACPIKAIICTO TICPCMCHHBIC; PCIIATh HCECIOXKHBIC

JIOTUYECKHE YpaBHEHHUS

YMeHue pemaTh alropuTMUUECKUe 3aauu, CBSI3aHHbIE C aHATTM30M rpadoB (3a1a4uu
MOCTPOCHUS ONTHUMAJIbHOTO TYTH MEXJIy BepliMHaMu Trpada, omnpeaeacHus
KOJMYECTBA  PA3IUYHBIX IyT€d  MEXAy BEpIIMHAMH  OPHEHTHPOBAHHOI'O

alMKInYecKoro rpagda)

2.8

YMeHHE HCIOIB30BaTh JEPEBbA IIPU AHAIW3E W IIOCTPOCHUM KOIOB M A
Ipe/CTaBiIeHNUs apU(PMETHUECKUX BBIPDAKEHUH, NpPU pELIeHUH 3aJad IMOHUCKAa U
COPTHPOBKM; YMEHHE CTPOWUTH JEPEBO HWIPHl MO 3aJaHHOMY aJTOPUTMY;

pa3pabaThiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO UTPHI

2.9

2.10

YMmenune AHAJIIM3UPOBATh AJITOPUTMBI C HCIIOJB30BAHHUEM Ta6.]'H/II_I TPaCCUPOBKH;
OIpECaACIIATD 0e3 NCIOIL30BaHUs KOMITIBOTEPA PE3YJIbTAaThl BBIITOJTHCHHUA HECITIOKHBIX
nporpamMM, BKIHOYAOMIUX THKJIIbI, BCTBJIICHUA W MNOANPOrpaMMbl, IIPU 3aJadHHBIX

HCXOOHBIX JaHHBIX

YMeHue omnpenensaTh CIO0KHOCTh HM3y4aeMbIX B Kypce ©a30BBIX alTOpPUTMOB
(cymMMUpOBaHWE DJIEMEHTOB MAacCHBa, COPTHPOBKA MaccuBa, IepeOOpHbBIE
QITOPUTMBI, JBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPbl HECKOJIbKUX aIrOPUTMOB

Pa3HOM CJIOKHOCTH JIJIs1 PELIEHUS OJTHOW 3a7a4u

2.11

Bnanenuve yHUBEpCaTbHBIM SI3bIKOM IPOrPaMMHUPOBAHHS  BBICOKOTO  YPOBHS

(ITackanb, Python, Java, C++, C#), npencraBieHussMA O 0a30BBIX THUIAX JAHHBIX U




2.12

CTPYKTypax  JaHHBIX; YMEHHE  MHCIIOJIb30BaThb  OCHOBHBIE  YIPAaBJISIOLINE
KOHCTPYKIMH; YMEHHE OCYHIECTBIISATh AaHAlU3 TPEUIOKEHHOH MPOrpaMMbl:
OTIPEICIIATh PE3YNbTAaThl Pa0OTHl MPOrPaMMbI TIPHU 33JAHHBIX HCXOJHBIX JTAHHBIX;
ONpeNeNsATh, MPU KAKUX HMCXOIHBIX JTAHHBIX BO3MOXKHO IOJYyYEHHE YKa3aHHBIX
pE3yJIbTAaTOB; BBISBIATH JaHHbIE, KOTOPbIE MOTYT HMpPHUBECTH K OLIMOKEe B pabote

porpaMMel; GOPMYIUPOBATH MPEUIOKEHHS 110 YIYUIISHUIO IPOTPAMMHOI0 KO/1a

VYMeHue peaan3oBbIBaTh Ha BBIOPAHHOM Ul M3YYEHUs A3bIKE NPOIPaMMHPOBAHUS
Beicokoro ypoBHs ([lackams, Python, Java, C++, C#) TuUIOBBIE aITOPUTMBI
00paboOTKM YHCell, YUCIIOBBIX IIOCJIEA0BATEILHOCTEH U MAaCCHBOB: IPEJCTABICHUE
yuciaa B BuAe HaOopa MNPOCTBIX COMHOXKHTENEH; HAXOXKAEHUE MaKCUMAaJIbHOW
(MUHUMaNBHON) IM(PBI HATYPATIBHOI'O YHCIIA, 3aIMCAHHOIO B CUCTEME CUUCIIEHUS C
OCHOBaHueM, He mnpesblmaromuM 10; BbruMcieHHe OOOOHIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MaccHBa WJIM YHUCIIOBOM IMOCIIEI0BATEIbHOCTH (CyMMBbl, IPOU3BEICHUS
CpeAHero apu(MeTH4yeckoro, MHUHUMAJIBHOTO W MaKCUMAJIbHOIO 3JEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOIIUX 3a/JlaHHOMY YCIIOBHIO); COPTHPOBKY
3JIEMEHTOB MAacCHBa; YMEHHME MCIOJIb30BaTh B IMPOTrpaMMax JaHHbIE pPa3IMYHBIX
TUIIOB C Y4€TOM OIpaHMYEHHMI Ha AMANa30H UX BO3MOXKHBIX 3HAUEHUH, IPUMEHSATH
OpU pelleHUM 3alady CTPYKTYphbl JTaHHBIX (CHHMCKH, CIOBapH, CTEKH, OYepenu,
JIepeBbs); MPUMEHSTh CTaHIapPTHbIE U COOCTBEHHbIE MOANPOrPaMMBI 1J1s1 00pabOTKH
YHCJIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIIOJIBb30BaTh MpHU pazpaboTKe mporpamm
OMOIMOTEKH MOANPOrpaMM; YMEHHE HCIIONIb30BaTh CPEACTBA OTJIAJKHU MPOrpamMm B

cpeaec nmporpaMMupOBaHUA

2.13

2.14

YMeHue HCIONb30BaTh AJICKTPOHHBIC TAOMWIIBI JUIS aHAIW3a, MPEACTABICHUS H
00paboOTKM JaHHBIX (BKJIIOYas BBHIOOP ONTHUMAIBHOTO peIIeHHs, MOAOOp JIMHUU
TpeH[a, pelleHHe 3a/ad MPOTHO3UPOBAHHUSA); yYMEHHE HCIOIb30BaTh TaOIMUYHBIE

(pensitnoHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

YMeHue  opraHu3oBBIBaTh  JIMYHOE  MHGOPMAIMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM  DPA3IMYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHH; MOHHMaHUE
BO3MOXHOCTeH LU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyr, LHU(POBBIX

O6pa3OBaTCJ'IBHBIX CCPBUCOB




INIEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

[udposast rpaMOTHOCTH

11

1.2

OCHOBHbBIE TEH/ICHIINH PAa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTUHN. [lapaiienbHbie BHIYUCICHHUS.
MHoromnporiieccopubie cucteMbl. PacnipeienéHHble BEIYUCIUTEIbHBIE CUCTEMBI B 00paboTKa
OO0JIBIINX TaHHBIX

[IpyHIMIBI TOCTPOEHUS W anmnapaTHble KOMIIOHEHThl KOMIIBIOTEpHBIX ceTeil. CeTeBbie
npotokonbl. Cers Wutepuer. Anpecarnust B cetu Mureprer. IIporokonst creka TCP/IP.

Cucrema n1oMeHHBIX UMEH. Paznenenne IP-cetn Ha moaceTH ¢ MOMOILIBIO MACOK MTOACETEH

1.3

@aitnoBas cuctema. Ilouck B QaitioBoil cucreme. [IpuHUUIBI pa3MelieHUs U UMEHOBAHUS

¢aitnos B nonroBpeMeHHo# mamsty. Ll1abmons! i onrcanus rpym ¢aitios

1.4

CKopocTh mepenauyd JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepeiadd OT HH(POPMALHUOHHOTO

00bEMa TaHHBIX U XapaKTEPUCTHUK KaHaIa CBS3U

1.5

udpoBanne nanHbix. CuMMeTpuuHble W HecuMMmeTpuuHble mudpsl. udpsr mpoctoit

3amensl. ludp Lezaps. [Ludp Buxenepa. Anroputm mudpoBanus RSA

1.6

KOIH)I, IMO3BOJIAIOIIHEC 06Hap}I)KI/IBaTI> N HCIIPABJIATH 0HII/I6KI/I, BO3HHUKAIOMIUC IIPpU II€peaayde

JIaHHBIX. PaccTosHne XaMMUHTA. KOI[I/IpOBaHI/Ie C IIOBTOPCHUEM OHUTOB. KOI[BI XsMMHHTa

2.1

2.2

Teopernueckue 0OCHOBBI HH(OPMATUKH

Z[BOI/I‘IHOG KOAUPOBAaHHC. PaBHOMepHHe U HCPABHOMCPHBIC KOJBI. Z[eKOI[I/IpOBaHI/Ie
COO6H.I€HI/II\/'I, 3alMMCAHHBIX C ITOMOIIBIO HEPABHOMEPHBIX KOOB. YcaoBue dDaHo. HOCTpOeHI/Ie

OAHO3HAYHO ACKOAWPYEMBIX KOAOB € TIOMOIIBLIO ACPEBA

Teopernueckue mnOAXOABI K OIEHKE KoJudecTBa HH(popManuu. EnuHHUIEI H3MepeHHs
KoJuuecTBa nHGopManuu. AnpaBUTHBIA MOAXO/ K OLIEHKE KOJIMYecTBa HHGOpMauu. 3aKOH
annuTuBHOCTH MHpopMmanuu. Popmyna Xaptau. MHdopmanus u BeposiTHOcTh. PopMmyna

IIIennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHMCENT B IMO3UIMOHHOMN
cucreMe cuucieHus. CBONWCTBA MO3MIIMOHHOM 3allMCH YMCia: KOJMYECTBO IU(P B 3aIlUCH,
IIPU3HAK JEIMMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI CYMCIICHUA. AJITOPATM IIEPEBOIA LEIOrO
yycia U3 P-U4HON CHUCTEMBbl CUMCIIEHHUS B JECATHUHYIO. AJNTOPUTM IepeBojia KOHeyHou P-
WYHOH po0M B JECATHUHYIO. AJTOPUTM IE€peBOJa 1EJI0ro Yuciaa U3 ASCATUYHON CHCTEMbI
cuncinenuss B P-uunyro. IlepeBon koHEeYHOH aecsATHUHOW Ipodu B P-munyro. JIBomuHas,
BOCBMEpUYHAsl M IIECTHAALATEPUYHAs CHCTEMBl CUYHUCIICHMS, CBS3b MEXKIY HUMH.

ApudmeTrueckue onepanuy B MO3UIUOHHBIX CHCTEMaX CUUCIICHUS

2.4

TpOI/I‘IHaH YpaBHOBCIICHHAA CUCTEMA CUUCIICHUA. IIBOI/I‘IHO-I[GCSITI/I‘IHEIH CHCTEMA CUHCJICHUA

2.5

KomupoBanue TtekcroB. Kommpoka ASCIl. OnnoGaiitHeie komupoBku. CraHmapt
UNICODE. KoamupoBka UTF-8. Ompenenenne HHPOPMALUOHHOTO 00BEMA TEKCTOBBIX




COOOIIIEeHNI

2.6

2.7

2.8

2.9

KoaupoBanue nzobpaxenuit. OneHka nHGOpMaIOHHOT0 00bEMa IrpagUuecKuX JaHHBIX TPU
3aJaHHBIX pa3pelIeHNH U TIIyOMHe KoAaupoBaHHs nBera. L[BetoBeie monmenu. Komuposanue
3Byka. OueHka HMH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX IIPH 3aJaHHBIX YacTOTE

JUCKPETU3ALMU U PA3PSIAHOCTH KOJUPOBAHUS

Anrebpa noruku. IloHsTue BbICKa3bIBaHUs. Bricka3piBaTenbHble (HOPMBI (IPEAMKATEHI).
KBaHTOpBI CyIIEeCTBOBAaHUS U BCEOOLTHOCTH.

Jlornueckue onepanuu. TabGmuuel ucTHHHOCTU. Jlormyeckue BblpakeHus. Jlormueckue
TOKJeCTBa. JlJornyeckue onepanuy 1 onepanuy HaJ MHOKECTBAMM.

3aKoHBl anreOpbl JOTMKH. ODKBUBAJICHTHBIE INPEOOpPA30BaHMUSA JIOTHUECKUX BBIPAKECHUH.
Jlornuyeckue ypaBHEHUs U CUCTEMBI YPaBHEHUM.

Jlornueckre (QyHKIUHM. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTMYECKMX (YHKIMHA OT
KOJIMYECTBA apI'yMEHTOB.

Kanonnyeckrie OpMBI TOTUYECKUX BBIPAKECHHHA

CoBepllieHHbIE AU3bIOHKTUBHbIE KOHBIOHKTHBHbBIE HOpPMallbHbIE (DOPMBI, QJITOPUTMBI HX
[IOCTPOEHHUSI 110 TaOJIHIIE HCTUHHOCTU

Jlornueckue 31eMEHTHI B cocTaBe kKommbioTepa. Tpurrep. Cymmarop. MHoropaspsaHbli
cymmarop. IlocTpoeHnMe cxeM Ha JOTHYECKMX OJIJIEMEHTaxX II0 3aJaHHOMY JIOTUYECKOMY

BBIPAKCHUIO. 3amuck JIOrHIecKOro BBIPpAXXCHUSA 110 JIOTHYECKOU CXeMe

2.10

211

2.12

Mopenu u monenupoBanue. Llenn MmonenupoBanus. ALEKBaTHOCTb MOJEIN MOJAEINPYEMOMY
00beKTy UM npoueccy. Gopmanu3zanus NpUKIAJHbIX 3a7ay.
[IpencraBnenue pe3ynbTaTOB MOJICIUPOBAHUS B BHJIE, YIOOHOM Ul BOCTIPUSTHS YETTOBEKOM.

I'padnueckoe npencraBiaeHue JaHHBIX (CXEMbl, TAOIHIIBI, TPApUKN).

[IpencraBienue 1enbIX YUCENl B MaMsITH KoMIbloTepa. OrpaHUYeHHOCTh JMalla30Ha Yucell
IIPY OTPAaHUYECHUM KOJIMYECTBA pa3psAnoB. IlepenosHeHne pa3psaHON CeTKU. be33HakoBbIe U
3HAKOBBIE JJaHHBIE. 3HAKOBbII OUT. JIBOMYHBIN JONOJTHUTENbHBIN KO OTPUIIATEIbHBIX YHCEIL.
IToGuTOBBIE NOTMUEcKUe onepauuu. Jlornueckuit, apupMeTHUECKUI 1 IUKINYECKUN CABHUTH.

udposanue ¢ oOMOIIbIO TOOUTOBOM omnepanuu «uckiovaromee UIIN»

IIpencraBieHne BEIIECTBEHHBIX YHUCE B MaMATH KOMIIbIOTEpA. 3Havalas 4acTb U MOPAIOK
yucna. /lnama3oH 3Ha4deHHWI BenlecTBeHHbIX 4uces. [IpoGiieMbl XxpaHeHUs BEIIECTBEHHBIX
YHUCEN, CBSA3aHHBIE C OTPAaHWYEHUEM KOJIMYECTBA pa3psaoB. BeInoiHEHHWE onepamuil ¢

BCIICCTBCHHBIMHU 4YHCJIaMH, HAKOIIJICHUC OIIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble moHATHS. Buael rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MAaTpHIIL
CMEKHOCTH, BECOBBIX MATpHIL], CIIMCKOB CMEXHOCTU. PelleHue anropuTMHUYECKHX 3ajad,
CBSI3aHHBIX C aHaIM30M TrpadoB (MOCTPOECHHE ONTHMAIBHOTO IYTH MEXIY BEpIIMHAMHU
rpada, onpeJeIeHue KOJIMYECTBA Pa3IMYHbIX MyTeH MeKAy BepIIMHAMH OPHEHTUPOBAHHOIO

AIMKJINYECKOTOo rpaga)

2.14

HepeBns. bunapaoe nepeBo. [lepeBps momcka. CriocoOwsl o6xona nepesa. [IpencraBienue

apu(MeTHYECKUX BbIpaXEHUH B BUAE AepeBa. Vcmosibp3zoBaHue rpadoB U JEPEBLEB INPU




OINMCaHUH OOBEKTOB U MPOIECCOB OKPYIKAIOIIECTO MHPa

2.15

2.16

JIMCKpeTHBIE UTPHI JBYX UTPOKOB ¢ nosHoW nH(popmanueil. [loctpoenue nepesa nmepedbopa
BapUaHTOB, ONMCAHUE CTPATETUH UIPhl B TAOIMUHON (hopMe. BBIMIPHIIIHbBIE U IPOUTPHILIHBIE

IIO3UIINH. BI)II/Il"pI)IH_IHbIe cTpaTreruu

CpenctBa HUCKYCCTBEHHOTO HMHTe/UIeKTa. MaeHTudukamuss u MHOUCK H300pakKeHUI,
pacrio3HaBaHue Juil. VCnoiap30BaHWE METOI0B UCKYCCTBEHHOT'O MHTEJUIEKTA B 00yUYarOMIMUX
cucremax. lMcnonp3oBaHWE METOJOB HCKYCCTBEHHOI'O MHTEUIEKTa B POOOTOTEXHUKE.

HNurepner Bemeit. Heliponusie cetu

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CDOpMaJ'II/ISaI_[I/IH IIOHATHA aJIl'OpUTMa. Mammuna TBIOpI/IHFa KaK YHHBEpCalibHasA MOJICJIb

BBEIYMCIICHUN

OrneHka CIIOKHOCTH BbIUUCIEHHH. Bpems pa®oTbl u 00BEM HCIONB3YeMON NaMATH, HUX
3aBUCHUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OIlEHKAa aCUMITOTUYECKOW CIIOKHOCTH
QITOPUTMOB. AJITOPUTMBI  TIOJTMHOMHAJIBHON ~ CIOXHOCTH. [lepeOOpHBIE  aNrOpUTMBI.
[IpuMepsl pa3IMUHBIX AITOPUTMOB PELICHHs OJHOM 3aJadd, KOTOPbIE MMEKT pa3InYHYyIo

CJIOKHOCTD

3.3

3.4

3.5

3.6

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PabOThl MPOCTEUIINX AaJTOPUTMOB YIIPABJICHUS
UCTIOJHUTENSIMUA U BBIYUCIUTEIbHBIX aIropuTMOB. OnpeneneHne UCXOAHBIX JaHHBIX, MPU

KOTOPBIX aJITOPUTM MOKET IaTb Tpe6yeMLII>i pe3yiibTaTt

Anroput™Mbl  00paOOTKM HaTypaJbHBIX YHCEJN, 3alMCAHHBIX B MO3MLMOHHBIX CHCTEMax
CUMCJICHMs: pa30MeHHe 3alliCH YHUClIa Ha OTHAEIbHblE LUQPHI, HAXOXKACHUE CYMMBbI U
Mpou3BeAeHNs (P, HAXOKACHNE MaKCUMaIbHOW (MUHUMAJIbHOM) HUDPHI.

[IpencraBnenne yuciaa B BUAE Habopa MPOCTBIX COMHOXXUTENEH. ANTOPUTM OBICTPOro
BO3BEJEHUS B cTeneHb. IloMcK MpOCTBIX uucesNl B 3aJaHHOM JUala3o0HE C IOMOIIBIO

aJIrOpUTMa «perreTo DpaTocheHar
MHoropa3psiHbIe LeNble YNCia, 3aJa4i JUIMHHON apudMeTHKN

SI3pik  mporpammupoBanust  (Ilackams, Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOUYNCIICHHBIE, BEIECTBEHHBIC, CHMBOJIbHBIEC, Jiormdyeckue. BerBinenusa. CnoxxHble
ycioBus. Lukisl ¢ ycimoBueM. LIUKIIBI IO IEPEMEHHOMN.

OO6paboTka MaHHBIX, XpaHAIMXCSA B ¢aitnax. TekcroBble U 1BOMUHBIE (ailnbl. DaiinoBblie
nepemenHsbIe ((aitoBeie ykazarenu). Utenue u3 Qaitna. 3anuce B daii.

Pazouenue 3amaun Ha moa3anaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKH SI3BIKA IporpaMMupOBaHHuA

3.7

Pexypcus. PexypcuBHble nponeaypsl U ¢yHkiuu. Mcnons3oBanue cteka i OpraHu3aluu

PEKYpPCHUBHBIX BBI30BOB

3.8

Yucnennsle MeToAsl. ToyHOe M NMpUOMIKEHHOE pelIeHUs 3anaud. YucleHHOe pelieHue
yYpaBHEHHMI C TOMOIIbIO MOAOOpa mapamerpa. UMCIeHHbIE METOAbI PELICHUS YpaBHEHUIL:

MeTo nepedopa, METO I MOJIOBUHHOTO AesieHus. [IpubnmkEHHOE BRIUNCICHUE JUTHH KPUBBIX.




3.9

Brraucienue miomnianeii Guryp ¢ moMompi0 YUCISHHBIX METOA0B (METOI MPSMOYTOJIbHUKOB,
Merton Tparnennii). [Tonck makcumyma (MUHEMYMa) (DYHKITUH OJHOW MEPEMEHHON METOI0M

IIOJIOBUHHOTI'O ACJICHUA

OO0paboTka CHUMBOJIBHBIX IAaHHBIX. BCTpoeHHbIe (DyHKIMM s3bIKa NMPOrpaMMHUPOBAHUS JUIs
00pabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKHM CHUMBOJBHBIX CTPOK: MOJCUET
KOJINYECTBA TOSBJICHUN CHMBOJIa B CTPOKE, pa3OMEHHE CTPOKH Ha CJIOBAa MO MPOOETbHBIM
CHUMBOJIaM, IIOUCK IOJCTPOKM BHYTPU JAHHOH CTPOKM, 3aMeHa HaWJEHHOM IMOACTPOKU Ha
Ipyryro cTpoky. ['eHepamust Bcex CJIOB B HEKOTOPOM ai(aBUTE, YIOBICTBOPSIOIINX

3aJJaHHBIM OTrpaHu4YeHusM. [IpeoOpazoBaHue YnciIa B CAMBOJIBHYIO CTPOKY M 00paTHO

3.10

3.11

MaccuBbl M TOCJIENOBATEIBHOCTH 4YHCeN. BbluncieHne oOOOIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHBa WJIN YKCIOBOM MOCIIEI0BATENILHOCTH (CyMMBI, IPOU3BEIEHUS, CPETHETO
apu(pMEeTHYECKOro, MUHUMAJIBHOTO U MaKCHUMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YJIOBJICTBOPSIIOIIMX 33aJaHHOMY YCJIOBMIO). JIMHEHHBIH TOMCK 3aJaHHOrO 3HA4YeHHUsS B
MaccuBe. AJTOpUTMBI PabOTBHl C 3JEMEHTAMM MacCHUBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. CopTupoBKka OJZHOMEpPHOro MaccuBa. lIpocTble MeTOabsl COPTUPOBKH (METOJ
y3bIpbKa, METOJ BBIOOpa, cOpTUpOoBKa BcTaBkamu). CopTupoBka ciaussHHEeM. bbicTpas

coptupoBka MaccuBa (anroputm QuickSort). JIBOMYHBIH TOUCK B OTCOPTHPOBAHHOM MAacCHBE

JIByMepHBIE MacCHUBBI (MaTpullbl). AJTOPUTMBI 00pabOTKHM JBYMEpPHBIX MAaCCHUBOB:
3aIl0JIHEHHUE JIBYMEPHOT'O YMCIIOBOTO MAcCUBa IO 3aJaHHBIM IIpaBUJIAM, IIOMCK DJIEMEHTA B
JIByMEPHOM MacCHBE, BBIYUCIEHHE MaKCUMyMa (MHHUMYMa) U CYMMBbl 3JEMEHTOB

ABYMCPHOI'O MaCCHBa, NNIEPECTAHOBKA CTPOK U CTOJ'I6HOB JABYMCPHOI'O MaCCHBa

3.12

CnoBapu (accouuaTUBHBIE MacCHUBBI, OTOOpaxeHus). Xom-tadnunsl. [locTpoenue

aJ'I(baBI/ITHO"IaCTOTHOFO CJIOBapd JIAd 3aIJaHHOTO TCKCTAa

3.13

3.14

Crexku. AHanu3 NpaBUIBHOCTU CKOOOYHOTO BbIpakeHMs. BpruncieHue apupmMeTHdecKoro
BBIP)XEHUS, 3alIMCAaHHOTO B MOCT(PUKCHOM (opme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOIO XpPaHEHUS TaHHBIX

Anroputmbl Ha Tpadax. IlocTpoeHne MUHUMAIBLHOIO OCTOBHOIO JIepeBa B3BELICHHOI'O
CBSI3HOT'O HEOPUEHTUPOBaHHOTO Trpada. KonnuecTBo pa3nuyHbIX MyTed Mexay BepIIMHAMU

OpPUEHTUPOBAHHOTO allMKIn4Yeckoro rpada. Anroputm JlelKkcTpsl

3.15

JlepeBbs. Peanm3zanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBomuHble (OMHApHBIE)
nepesbs. [locTpoenue nepeBa mid 3a1aHHOTO apU(pMETHUYECKOTO BhIpaKeHUs. PeKypcuBHBIE

AJITOPUTMBI O6XO,Z[8. ACPCBa. Hcnons30BaHue CTEKa U oucpeaun st o6xo;[a ACpeBa

3.16

JIluHaMpyeckoe NIporpaMMHUpOBaHME KaK METOJ pPEHIeHUs 3aJad C COXpaHEHUEM
IIPOMEXYTOUHBIX pEe3yJbTaTOB. 3aJayd, pEIIaeMble C IIOMOLIbI JUHAMHUYECKOIO
MIPOrPaMMUPOBAHUS: BEIUUCIICHHE PEKYPCUBHBIX (YHKLUH, TOACUET KOJTMUECTBA BAPUAHTOB,

3aJa4u OIITUMHU3allun

3.17

[Tonssitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MpOrpaMMUpOBaHUU. OOBEKTHI W  KJIACCHI.
CpoiictBa W MeTobl 00BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN aHanmu3. PaspaboTka

nporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHUPOBAHHOTO  Mojaxofa.  VHKamcymsmus,




HacJeI0BaHHUe, MOTUMOPPU3M

NudopmaninoHHbIe TEXHOIOTUN

4.1

4.2

4.3

Ananu3 naHHbIx. OCHOBHBIE 3a/layM aHAJIM3a JAHHBIX: IPOrHO3MPOBAaHME, KilaccU(pUKaIUs,
KJIacTepu3alus, aHaiau3 OTKJIOHEeHMM. [locienoBaTenbHOCTh pelIeHUs 3aJad  aHajau3a
JAHHBIX: cOOp TEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JAHHBIX, BHIOOp U (WJIH)
MMOCTPOCHHUE MOJICH, TPeoOpa3oBaHUE NAaHHBIX, BHU3yalW3allvs JAaHHBIX, HHTEPIpPETAIUs
pesynbratoB. llporpammubie cpeactBa u  MHTepHeT-cepBHCHI s O0paOOTKU U
Mpe/icTaBjIeHusl TaHHBIX. bonpiine nanubpie. MammHHoe 00ydueHue

AHanu3 JaHHBIX C IOMOIIBI0 JJICKTPOHHBIX TaOnWIl. BelYHCIEHUE CYMMBI, CpEIHEro
apudmernyeckoro, HaubOosblIero (HAaUMEHBIIETO) 3HAUEHHUs [uana3oHa. BeluucieHue
Kod((UIIMEeHTa KOPPEISIIUU IBYX PSAA0B AaHHBIX. [locTpoeHne cTon04YaThIX, TUHEHYATHIX U
KpyroBeix auarpamm. Iloctpoenue rpadukoB dynkuuit. [logbop nuHMM TpeHIa, pelieHHe

3aaa4 IpOTrHO3UPOBAHUA. Pemenune 3a1a4 ONTUMHU3AKUHA C TIOMOIIBIO SJICKTPOHHBIX Ta6JII/III

Jluckpern3anusi TPU  MaTEMaTHYECKOM MOJICIMPOBAHUN  HEIMPEPBIBHBIX  IPOIECCOB.
MonenupoBanue IBUXEeHUA. MojenupoBaHie OWOJOTHYECKUX CHUCTeM. MaTeMaTHYecKue
MO B OKOHOMHUKE. BbIUHCIUTEIBHBIE OJKCIEPUMEHTHI ¢ Mojaensamu. OOpaboTka
pe3yNbTaTOB dAKCHepUMEHTa. MeToa HauMeHbIIMX KBaapaTtoB. OIeHKa YHCIOBBIX
MapaMeTpoOB MOJEIMPYEMBIX OOBEKTOB M TPOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH I10

pe3yjibTaTaM 3KCIICPUMCHTA

4.4

4.5

4.6

BepOHTHOCTHHe MoAenan. MeToasl MOHTG'KapJIO. HMuTamyuonHoe MOZACIINPOBAHUC.

CucreMbl MaccoBOT0 00CITYKUBAHUS

Tabnuunble (pensuuoHHBIE) 0a3bl JaHHBIX. Talnwila — TMpeacTaBieHHE CBeIeHUN 00
OJIHOTUIHEBIX 00BekTax. llose, 3amuch. Kimrou tabaunel. Pabota ¢ roToBoi 0a30M MTaHHBIX.
3anonHenue Oa3pl gaHHbIX. Ilomck, copTupoBka M (uiabTpanMs JaHHBIX. 3arpochkl Ha
BBIOOPKY JJaHHBIX. 3aIpOCHI C MapaMeTpaMu. Beraucisembie mosis B 3ampocax.
MHoroTtabiauunbsle 0a3bl JAaHHBIX. THNBI CBA3eld Mexay Tabimumamu. BremHuil kimod.
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

TexcrtoBblli mnpoueccop. CpeacTBa IMOMCKAa M aBTO3AMEHBI B TEKCTOBOM  IIPOLIECCOPE.

CTPYKTypI/IPOBaHHLIC TCKCTOBBIC NOKYMCHTHI. CHOCKI/I, OT'JIaBJICHHUC. HpaBI/IJ'Ia HUTUPOBAHUA

HCTOYHUKOB U ohopmiieHus: oubarorpaduueckux cCbuioK
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