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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nnpopmartuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM  00pa3oBaTeNIbHOM  MpOrpaMMbl  CpPEAHEro  OOIIEero
oOpazoBanus, npeactaBieHHbx B @I'OC COO, a takxke (enepanbHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHpOpMaTUKe MAA€T NPEACTABICHHE O LEIAX, OOIen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpeICTBaMU
yuebHoro npeamera «MHpopmaruka» Ha yriiyOJEHHOM YPOBHE, YCTaHaBJIMBAET
o0s3aTeNnbHOe MPEeAMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHME I10 pa3jiesiaM U TeMaM Kypca, ONPEJENsieT pacipeiesieHue ero
1o kjaccaM (rogam u3yudeHus), 1aéT MpUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
IO TEMAaTUYECKUM pa3jeslaM Kypca U  PEKOMEHAYyeMylo (IpUMEpHYIO)
[OCIEA0BATENbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIHMXCS.

[Iporpamma 1o nHpopMaTHKE OMPEENIIEeT KOJTMUECTBEHHbIE U KaUeCTBEHHbIE
XapaKTePUCTHKU y4eOHOro Marepuaia Iyl KaXJI0ro roja U3yuyeHus, B TOM YHUCIIE
JUISL COZIEP KATeNIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOU
aTTecTaluu oOyyarouuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyZapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nHpopmMaTHKe SBISETCS
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YUYEOHBIX MporpaMM U Y4eOHHUKOB,
HOYPOYHOI'0 IUTAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTuka B cpeHem o01ieM o0pa30oBaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATHKH KAaK HAYyYHOW JAMCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3AlMU MH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  00JIaCTU ~ NPUMEHEHUS  HH(OPMATUKH, TPEXKAE  BCErO
UH(OPMAIMOHHBIE TEXHOJIOTUHU, YIPABICHUE U COLIUANBHYIO CPEpY;

MEXIMCIUIUIMHAPHBIA ~ XapakTep MHPOpMATHKH ©  HWHOOPMALMOHHOU
NESATENBHOCTH.

Kypc undopmaruku 1 ypoBHsSI cpeAHEro oOero oOpa3oBaHUs SIBISETCS
3aBEPILAIOIIUM HTAllOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYaroluxcsi B 00J1acTu
uHGOPMATUKUA U WH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojJep)kaHue Kypca MH()OPMATUKH YPOBHSI OCHOBHOTO OOIIEro 0oOpa3oBaHUs U
ONMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJIOTHM, JAa€T TEOPETUUECKOE OCMBICIEHHE, MHTEPIPETALn0 U 0000IIeHne
3TOTO OIBITA.



Pesynbrarel  yriyOJieHHOrO YpPOBHSI HM3yu€HUsT y4eOHOro mpeamera
«Mndopmarrka» OpPUEHTHUPOBAHBI Ha TMOJYyYE€HHE KOMIIETEHTHOCTEH s
noclienyrouieil npodeccuoHaabHOM nearenbHOCTH. OHU BKIIIOYAIOT B ce04:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSAMHM, PacliO3HABAHUE
COOTBETCTBYIOIIMX UM  NPHU3HAKOB M  B3aUMOCBS3€H,  CIOCOOHOCTH
JEMOHCTPUPOBATH PA3JIMYHbIE TOAXO/IbI K U3YUYECHUIO SABICHUN;

yMEHUE pellaThb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTEpHbIE JJIs1 UCIIOJIB30BAHUSI METOJOB U MHCTPYMEHTAPUS IaHHOTO YYEOHOI0
peIMeTa;

HaJIMYUE TMPEACTABICHUH O JaHHOM Y4YeOHOM MpeaMeTe KakK LEeIOCTHOU
Teopun (COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HaHUMU.

B pamkax yrinyOnéHHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECreYrMBaETCS
IeJICHAIIPaBJICHHAs MTOATOTOBKA OOYYarOMIMXCS K MPOJOJDKEHUI0 00pa3oBaHUsS B
OopraHm3alusx  Npo(ecCHOHATBHOTO  O0pa30BaHMA IO  CIELUATIbHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C HU(POBBIMU  TEXHOJOTUSAMH, TaKUM Kak
nporpaMMHasi MHKEeHepus, MH(QOpMalMOHHas 0€30MacHOCTh, MH(OPMAIMOHHbBIE
CHUCTEMBl W TEXHOJIOTMHM, MOOWJIBHBIE CHCTEMBl M CETH, OOJBIINE JaHHBIE U
MaIIMHHOE O0Oy4YeHWE, TPOMBINIJICHHBI WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OeCpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUU, CUCTEMBbI PACHpPEACeIEHHOTO PEECTpa, TEXHOJOTUHU BHUPTYaIbHOW WU
JIOTIOJTHEHHOM peanbHOCTEM.

OcHoBHast 1enb wu3ydeHus ydyeObHoro mnpeamera «Wudopmaruka» Ha
yrayOonéHHOM  ypOBHE cpemHero ofmiero oOpa3oBaHus — oOecrieueHue
JanbHEHIIEero pa3BUTUS WH(DOPMAIMOHHBIX KOMIIETEHIIMHA 00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBMSIX pa3BUBAIOLIErocs MH(OPMAIMOHHOTO 00IEeCcTBa
U BO3pACTAlOIIE KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUNTD:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHHUS, OCHOBAHHOI'O HAa MOHMMAHUU POJIU
uHpOpMATUKK, HWHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

cOpPMUPOBAHHOCTh yYMEHHM pa3nuyaTh (aKTbl M OLIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJbI, BHJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;

cOpPMUPOBAHHOCTh ~ MPEJCTaBICHUA O BIMSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJlOBeKa B OOLIeCTBE, IMOHMMAHHUE COLMAJIBHOTO,
SKOHOMMYECKOTO, TMOJUTUYECKOT0, KYJIbTYPHOTO, FOPUIAYECKOTO, MPUPOIHOrO,



PrOHOMHUYECKOI0,  MEIULIUHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHSATHE MTPABOBBIX M ATUYECKUX ACIEKTOB MH(DOPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAaHHME OTBETCTBEHHOCTH JIFOAEH, BOBJICYEHHBIX B CO3JAHNE U HCIIOJIb30BAHUE
WH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHne HHHOpMAITIH;

CO37laHUE YCJIOBUM JJI1 Pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENILCKOM U TBOPYECKOM NEATEeIbHOCTH, MOTHUBALIMM OOYYalOlIUXCS K
CaMOpPa3BUTHIO.

B conepxxannm yduebnoro mpeamera «MHpOpMaTHKay BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Paznen «lludpoBass rpaMOTHOCTH» MOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOr0  OKPYKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetu VIHTEpHET W WCHONB30BAHUIO HWHTEPHET-CEPBHUCOB, WHHOOPMAIIMOHHON
0€30I1acCHOCTH.

Paznen «Teopernueckue oOCHOBbI HHGPOPMATHKH» BKIOYAaeT B ceOs
NOHSATUMHBIM anmapaT HUHPOPMATUKH, BOMPOCHl KOAUPOBaHUS HHGOPMAIIUU,
u3MepeHus MHPOPMAIMOHHOTO 00BEMaA JaHHBIX, OCHOBBI anreOpbl JIOTUKUA U
KOMIIBIOTEPHOT'O MOJEIUPOBAHUSL.

Paznen «AaroputMbl M NPOrpaMMHpPOBAHHE) HAINPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, pa3padOTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMupOBaHHE HABBIKOB pEaM3allMU MPOrpaMM Ha s3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MAHpopMaumoHHBIE  TEXHOJOIMHM»  TOCBIIIEH  BOIPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BaHHBIX B MPHUKIIATHBIX
POrpaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HMCIOJb30BAHMIO 0a3 JAHHBIX W D3JEKTPOHHBIX TAOMUL [JIs pELIeHUs
MPUKJIAJIHBIX 3a]1a4.

B npuBenénHom manee copepkanuu ydebHoro mpenmera «MudopmaTukar
KYPCHUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYI0 TporpaMmMy oOy4eHHs, HO MOTYT OBITh IPEAJIOKEHBI VISl U3YUYEHUs
OTJIETIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM 00YyYarOIIUMCS.

YriyOnéHHpli  ypOBeHb HW3Y4YEHUST HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MpOQWiIsi, OPUEHTHPOBAHHOTO HA  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl ACSATENbHOCTU. YTIYOJIEHHBIH YpPOBEHb HW3Yy4YEHUS
uH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY O0YyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
CHENUATBPHOCTH B 00acT HMH(POPMAIMOHHBIX TEXHOJIOTHH W WHXCHEPHBIC
CIICHMAIBHOCTH, y4YacTUE B MPOEKTHOM M HCCIENAO0BATENbCKOW JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMHU HAMpPaBJICHUSMHU OTpaciu HHOOPMAIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJOTHUM, TOATOTOBKY K YYaCTHIO B OJIUMIIHUAJAX U cllaue
Enunoro rocyiapcTBEHHOT0 3K3aMeHa Mo nH(popMaTHKe.

[TocnenoBaTenbHOCT, M3Y4YEHUS TEM B TMpejesiaXx OJIHOr0 Tojia oOydeHUus
MOXXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHUTENSI TPH MOATOTOBKE pabouei
pOrpaMMbl U MMOYPOYHOTO MJIAHUPOBAHHSL.

OO61iee 4KClIoO YacoB, PEKOMEHIOBAaHHBIX JIJIsl U3y4eHUs] nHpopMaTuku — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Hefento), B 11 kimacce — 136 yacoB (4 yaca
B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IHu¢gposasi rpaMOTHOCTDH

TpeOoBaHug TEXHUKM O€30MaCHOCTM M TUTMEHbl Tpu paboTe C
KOMIIBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHuMnbl pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢on HeliMaHa. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrPaMMBbl MPOLIECCOPOM.
OnepaTuBHas, MOCTOSIHHAs W JOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
oMOIIbIO IKH. KOHTpOsuIepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K MamsTH.

OCHOBHBIE ~ TEHAECHLUMHM  pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamtensHble BBIYVCIICHHUS. MHoromnpoueccopHsle CUCTEMBI.
Cynepkomnbrotepbl. PacnipenenéHHbie BBIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE LHU(PPOBBIE YCTpOWCTBA © MX pPOJb B
KOMMYHMKALMX. Bcerpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPBL.
PoboTu3npoBaHHbIe MPOU3BO/ICTBA.

IIporpamMmMHOe obecriedyeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. Buibl
IpOrpaMMHOro obecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWJIBHBIX ycTpoucTB. llapannenbHoe mNporpaMMHpOBaHUE.
CucremHoe mnporpammHoe obecreueHne. OneparMOHHbIE CUCTEMBI. Y THIIUTHIL.
HpaviBeppl  ycTpoucTB. MHCTammsiuuss W JOEUMHCTALULALUSA  IPOrPAMMHOIO
obecrieueHusl.

daitnioBbie cuctembl. [IpuHIMIBI pa3MeleHuss U UMEHOBaHuUs (GaijoB B
noJaroBpeMeHHor naMatu. [1abnoHsl 11 onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeHust
u uuppoBeix pecypcoB. IlponmpuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obOecnieuenue. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BAHUE MPOrPAMMHOTO
oOecrieueHuss U UHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3akoHoAaTenbCcTBOM Poccuiickon denepanuu 3a HENPABOMEPHOE HCIOJIb30BAHUE
IPOrpaMMHOT0 obecTieueHus U U(PPOBBIX PECYPCOB.

IIpuHIMITBEI IOCTPOEHHMSI U aIlllapaTHbIE KOMIIOHEHTH! KOMIIBIOTEPHBIX CETEH.
CeteBble potokodbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momompro Macok mnozcereil. CereBoe
agMUHHUCTpUpoBaHueE. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBsI3U € y3iIoM ceTH. OmnpeleneHue MapuipyTa JBUKCHUS
IIAKETOB.

Buner  pestenbHoctm B cetm  MutepHer.  CepBucel  HMHTepHerTa.
I'eonndpopmarmonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEaJIbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelnedOHOB, OMpeAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpajei), ”HTepHET-TOProBJIsd, OpOHUPOBaHUE OUJIETOB U TOCTHHHUII.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U ycCiIyru. ColuanbHbIE CETH —
opraHu3anusi KOJUIGKTUBHOTO B3aWMOJCUCTBUS W oOMeHa naHHBIMH. CeTeBou
ATUKET: TpaBWia TMOBeIeHUs B KubepmpoctpaHcTBe. [Ipobiema momMHHOCTH
noryuyeHHor nH@popmaruu. OTKpBITEIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJorui. OOImue MnpoodsieMbl 3alUThI
uadpopmaruu  u  uHbOpMarmoHHOW  Oe3omacHoctH. CpeacTBa  3aIUTHI
uH(pOpMAIIMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHpopManmoHHbIX cuctemax. IIpaBoBoe oOecreueHne HWHGOPMAIMOHHON
0€30IMacHOCTH.

[IpenorBpamnieHue HECAHKI[IMOHUPOBAHHOIO JOCTyTa K  JUYHOU
KOH(UICHIINATFHON WH(POPMAIIUU, XPaAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWMJIBHBIX yCTpOHCTBax. BpemoHocHOe mporpaMmMHOe 00ecreueHne U CrocoObl
O0pb0ObI ¢ HUM. AHTHUBUPYCHBIC TporpaMmbl. OpraHu3zanus JAYHOTO apXHUBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHast 3anura apxusa.

[udpoBanne nmanHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[Mudper npoctoii 3amensl. [lludp [ezaps. I[ludp Bmwxenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanneie u 3HaHus. HQopMalimoHHbIe TTPOILIECCHI B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HemnpepoiBHBIE W JUCKPETHBIE BEJIMYMHBI M CUTHaIBL. Heo0xonmMocTh
JUCKpeTH3aluy UHGPOPMAIlMK, NpPEeJIHA3HAUYCHHOW JUIsl XpaHEHUs, Tepeadyud u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBanue COOOIIECHMIA, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
YcnoBue @ano. IlocTpoeHME OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus koaudecTBa nHGopManuu. AndpaBUTHBIM MOAXOM K
OLICHKE KOJIMYeCcTBa HH(POPMALIMH.

Cucrtembl cuucieHus. Pa3BépHyTasi 3amuch IMeNbIX W JPOOHBIX YHCENT B
NO3UIIMOHHOW cucTeMe cuucieHuss. CBOICTBa MO3UIIMOHHON 3alHCH YHUCHA:
KOJIMYECTBO MUGP B 3alHUCH, MPU3HAK JACITMMOCTH YHCJa HA OCHOBAHUE CHUCTEMBI
CUHUCIICHUS. AJITOPUTM TIepeBOa 1IEJIOro Yyuciaa u3 P-uuyHON CUCTEMBbl CYUCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBOoJa KOHEUHOM P-wuHON npoOu B NECATHUHYIO.
AJITOpUTM TIEpEeBOJA LEJIOr0 4YMCIAa W3 JIECATUYHOW CUCTEMBI CUUCIIeHUs B P-
nuyHyto. IlepeBox koHewyHOU jgecsaTUUHONM npoObu B P-uunyro. JIBouuHas,
BOCbMEpPUYHAS M IIECTHAALATEPUUHAs] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]Yy HUMM.



ApudmMernueckre ornepanudyd B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEIIICHHAs CUCTEMA CUUCIICHUS. JIBOUUHO-IECSITUYHASI CUCTEMA CUMCIICHUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOGalTHBIE KOJIUPOBKH.
Crangaptr UNICODE. Kommposka UTF-8. Omnpenenenue wuHGOPMaIMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUA.

KomupoBanne  m3obpaxkenmit. OuneHka WHOOPMAIIMOHHOTO  00BEMa
rpaduyuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3PEIICHUH U TJIyOMHE KOJIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekropHoe komupoBaHue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MIPY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKaszbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpPBI CyII€CTBOBAHMS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuIbl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUUECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu 1 orepaluy HaJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPeoOpa3oBaHUS JIOTUYECKHUX
BbIpaXeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

Jlornyeckue QyHKIMUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIUH OT KOJTMYECTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

Kanonmueckne  ¢opmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIE HICTUHHOCTH.

Jlormyeckue »3JIEeMEHTBI B coOcTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaubiii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKHX BJEMEHTax I
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3aMUCh JIOTUYECKOrO BBIPAKEHUSA TI0
JIOTUYECKOU CXEME.

[IpencraBienre LENbIX 4YHCEN B MHaMATH KoMibloTepa. OTpaHHMYE€HHOCTb
Jyarna3oHa 4YuCell IPU OrPaHUYECHUH KoiuyecTBa paspsaoB. llepenonnenue
pa3psiTIHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEINIBHBIN KOl OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckuit, apudmMeTHdecKuil
muknaeckuii  casurd.  [lludpoBanme ¢ momomplo TOOMTOBOM — omepaiuu
«uckiroyarotiee NI .

[IpencraBieHne BEUIECTBEHHBIX YMCENI B MaMITH KOMIIbIOTEpA. 3Hayaiias
4acTh W MOPSAIOK yucia. Jluana3oH 3HaYeHUN BeleCTBEHHBIX yuceld. [IpoGiemsr
XPAaHCHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
paspsaoB. BreimosiHEHHWE ollepalui C BEIIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIMOOK MPY BBIYUCICHUSX.



AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

OmnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YOPABJICHUS] HCIIOTHUTENIMU U BBIYMCIUTEIBHBIX anroputMmoB. OnpexaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET AaTh TPeOyeMbIil pe3yibTar.

Ortanbl pelieHus: 3ajaad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpEICTBA:
TPAHCIATOP, OTIAAUYuK, mpoduiupoBuMK. KoMmmuisuus u HUHTEpHpeTanus
nporpaMm. BupTyajibHbie MalllMHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIIAKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX TaOmuu. Otnanousnsiid BbeiBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUkM ocTaHoBa. [IpocMOTp 3HaUEHMI TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOYUCIICHHbIE, BEILIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHe. BeTBiueHus.
Cnoxnbie  ycmoBus. Iuknel ¢ ycmoBueM. LUkl 1O MEpEMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3jMYHBIX  BUJOB  [UKIOB. VHBapuant uukia.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBApUAHTA
LUKIIA.

JIoKyMeHTHpOBaHUE Mporpamm. Hcnonb3oBanue KOMMEHTAapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U MHCTPYKLMU JJI M1OJIb30BATENS.

AnTopuTMBI 00pa0OTKM HATYpPaTbHBIX YMCEN, 3aMIMCAHHBIX B MO3WUIIMOHHBIX
CHUCTEMax CYHUCJICHMS: pa30HeHHe 3almucu 4Yucia Ha OTACNbHbIE HHUQPHI,
HaXOXJEHUE CYMMbl W TMpOM3BENEHUS ULU(Dp, HAXOXKIECHUE MaKCHUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

HaxosxeHne Bcex MpOCTBIX YuCeN B 3aJaHHOM auamnas3oHe. lIpencraBinenue
quciia B BUA€ HAOOpa MPOCTBIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TeKCToBbIE U JBOUYHBIE (haMIIbI.
daitnioBble TIepeMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
daii.

Pa3buenune 3amaun Ha moazanayn. [loamporpaMmel (mporeaypsl U YHKITUN).
Pexypcusa. PexkypcuBHble 00bekThl ((pakranbl). PexypcuBHbie mpolueaypsl u
¢ynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKyPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHAApTHOM OUOJMOTEKM SI3bIKa MPOrPAMMHUPOBAHUS.
[lopkmtoueHne  OMOAMOTEK  MOANPOTrpaMM  CTOPOHHUX  NPOU3BOJIUTENIECH.
Moy ibHBIN NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHoe U NPUOMMKEHHOE peElIeHUsS  3aJlauu.
UYuclieHHbIE METOJIbI PEUIEHUSI YPABHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOTO
nenenud. [IpuOnuk€HHOE BBIUKMCICHUE JUIMH KPUBBIX. BhlunclieHWe TmIioimaaei
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ NPSIMOYTOJBHUKOB, METOJ]



tpaneruii). [louck Makcumyma (MuHUMYMa) GYHKIAA OJHOM TMEPEeMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUS.

OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QYHKUHUM — A3bIKa
IPOTPAMMHUPOBAHHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IMOSBIECHUN CHMBOJIA B CTPOKE,
pa3OveHrue CTpPOKM Ha CJoBa MO MPOOETbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWUJICHHOW IIOJCTPOKH HA JPYryI CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel W MOCJHEIOBaTENIbHOCTH 4YHceNl. Bpruucienne 0O00OUIEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAaCCHBA WJIM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEro apu(pMeTUYECKOro, MUHUMAJIbHOTO M MaKCHUMaJbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIUX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MACCHBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTbie METOIBI COPTHUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka maccuBa (amroput™m QuickSort). J[BoMuYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCuBBI (MaTpUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITpaBUJIaM,
MOMCK DJIEMEHTA B JIBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAacCHBA.

HNudopmanuoHHbIe TEXHOJIOTUU

TexkcroBbiii mpoueccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa MOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  McmonszoBanme  crwieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTsl. CHocku, oriaBiaeHue. KoiuiekTuBHas padoTra € JIOKYMEHTaMHU.
WNHCcTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OO1auyHble CEPBUCHL.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmieHuss Oubnnorpapuyeckux ccbulok. OpopmiieHHEe CIHCKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEeACTBa BBOJA
Tekcra. CHenualu3upoOBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusauus, aHaiu3 OTKIoOHeHuH. IlocinenoBarenbHOCTH
pellleHusl 3a7]a4 aHa/Iu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIETH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJlM3allvsl TaHHBIX, UHTEPIpPETALUs pe3ysbTaToB. [IporpammHbIe cpencTBa U



MHTEPHET-CEPBUCHI JJI1 00paOOTKU W TPEACTABICHUs NaHHBIX. boibiue gaHHbIE.
MammaHoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHaJIM3 JIaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0aull. BhIUuncleHHE CyMMBI,
cpeaHero apupMeTHIeCKOro, HanOOIbIIETO (HAMMEHBIIET0) 3HAYCHHS JUana30Ha.
Boruucnenne kosdduimenta Koppensiuu JIBYX psAa0oB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JUHEHYAThIX M KpyroBblx nuarpamm. [locTtpoeHue rpadukoB
dbyukiuit. [Togbop nuHUN TpeHIa, pEelIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE peIlIeHHEe YpaBHEHUH C TIOMOIIBI0 Moa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIY4Ilero PeIIeHUs B 3aJaHHbIX ycioBusix. LleneBas
dbyHKIMg, orpaHuueHus. JIokampHbIE UM TJIOOQJIBHBIH MHHHMYMBI 1IE€JIEBOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3AIUU C TTOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KITACC

Teopernueckne 0CHOBbI HH(POPMATUKH

Teopetnueckne MOAXOAbI K OICHKE KOJIM4YecTBa HHGOpManuu. 3aKoH
agmutuBHOocTH uH@opManuu. Popmyna Xaptinu. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTWsl JAHHBIX C IOTEPSMH. Y MEHBIICHHE
r1yOuHBI KoJaupoBaHus 11BeTa. OCHOBHBIE Uaeu anroputmMoB cxatus JPEG, MP3.

CkopocTh mepenauyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Iepeladyd OT
UH(OPMAIMOHHOTO0 O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuuuHbI
BO3HMKHOBEHHUSI OMIMOOK TMpu mepenadye JAaHHbIX. Kojbl, MO3BOJSIONINE
0oOHapy>XMBaTh U HMCHPABJISATH OLIMOKH, BO3HUKAIOUIWME TMPU MEpeaade JAaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropennem 0utoB. Koasl XoMMuHra.

Cucrtembpl. KoMIOHEHTBI cucTeMbl W WX B3auMmozeicTBHe. CHUCTEMHBIH
addekrt. YnpapneHue kak nHGpopMarmoHHsIi nporecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOIEIH
MOJICTUPYEMOMY OOBEKTY WJIH Tpoleccy, eau moaenupoBanusa. Gopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBienne pe3yabTaToOB MOJCIUPOBAHUA B BUJE, YAOOHOM s
BOCHPUATHS YeJOBEKOM. ['paduueckoe npeacTaBieHre JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe oHsTH. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MAaTpUl] CMEXHOCTH, BECOBBIX MATPUL, CIHUCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX 3a7[a4, CBSI3aHHBIX C aHaimu3oM TpadoB (IOCTpoeHHUe
ONTHUMAJIBHOIO TMYTU MEXJAy BepmMHaMu rpada, OmpelneseHUue KOJUYecTBa
Pa3IMYHBIX MYTEHM MEXAYy BEPIIMHAMU OpPUEHTUPOBAHHOTO ALMKIAYECKOTrO

rpada).



JlepeBbsi. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xxona jepera.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB c ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OTHCAaHUE CTPATETHH UTPHI B TAOTUIHOU (hopMe. BHIMTPHINIHBIE ¥ POUTPHITITHBIC
MO3ULINU. BBIUTPBILIHBIE CTPATErUH.

CpenctBa UCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJIa U
pacrio3HaBaHus ycTHOM peun. KorHuTuBHbBIE cepBuUChl. VneHTUdUKaIus U Mouck
U300paxeHuu, pacrio3HaBaHUe UL, CamooOyyaromuecs CHUCTEMBI.
NckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmoib3oBaHHE METOJIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronux cuctemax. Mcronbp3oBaHue METOIOB
HCKYCCTBEHHOI'0 MHTeJIeKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHE

@opmanu3anuss  NoHATHS — anropurma.  MammnHa — TeroopuHra — kak
YHUBEpCalibHasi MOJieJIb Beruuciaennil. Tesuc Yépua—Twropunra.

OlLieHKa CII0)KHOCTH BBIUMCICHHH. Bpems paboThl B 00bEM HCIOIB3YEMOM
naMmsiTd, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJMHOMHUAJIBHOU
cinoxxkHoctu. llepeOGopubie anroputmbl. I[IpuMepsl pa3nUyHBIX aITOPUTMOB
pelIeHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IUYHYIO CIO0KHOCTb.

[Touck mpocTBIX YMCEN B 3aJaHHOM JMAIla30HE C IMOMOIIbI0 aJIropuTMa
«peueTo DparocheHay.

MHoropa3psigHbIe 1IeTbIe Yncia, 3a1a9d JUTMHHONW apru(METHKH.

CrnoBapu  (accollMaTHBHBIE MAaCCUBBI, OTOOpaKeHMsI).  XDII-TAaOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BBHIpakKeHUsA. BrluncieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOIO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepeau Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOrO rpacda. KomudecTBo pa3inyHBIX
nyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOIO AlMKJIMYECKOro rpada. AIroputm
JIEHKCTpBL.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOonuHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa mJig 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuT™Mbl o0xoja jepeBa. Vcmosib3oBaHHE CTEKa U
ouepenu Jst 00xoja AepeBa.

JluHamuyeckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3ajJady C
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayH, pEIIaeMble C MOMOIIbIO



JUHAMMYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
OJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALIUH.

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBoiicTBa M MeTOnbl 00bEeKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAIHU3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNukancynsanus, HacaeqoBaHUE, MOIUMOPPHU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB s
OCTpOEHUS HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  Ilonstme o  mapaaurmax
IPOrpaMMHUPOBAHHSL.

NudopmanuoHHbIe TEXHOJIOTUU

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajayd, pa3paboTKa  MOJENW, TECTUPOBAHME  MOJEIU, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

Jluckperuzanusi Npd MaTEMaTUYECKOM MOJEIMPOBAaHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojaenupoBaHue  OMOJOTHMYECKHX
cucteM. MaremaTudyecKue  MOJEIM B 3KOHOMHUKE.  BpluuciautenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

O06paboTKka pe3yJbTaTOB JKCIEpUMEHTa. MeTo HauMEHBIINX KBaJApaTOB.
OueHka YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBneHue 3aBUCUMOCTEN 0 pe3yJibTaTaM SKCIIEpPUMEHTA.

Beposarnoctaeie  monmenu.  Meroaer Monrte-Kapno.  Mmuranmonnoe
MojienrpoBanue. CUCTEMbI MACCOBOTO OOCITY KHBaHHUS.

Tabnuunble (pensanuoHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHHHBIX 0O0BbekTax. Iloie, 3amucek. Kmrou tabaumel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amnojiHeHue Oa3bl naHHbIX. [louck, copTHpoBKa u
¢GubTpalys IaHHBIX. 3ampockl HAa BHIOOPKY JaHHBIX. 3alpoChl C MapamMeTpaMu.
Beruucnsiemsle 1oss B 3anpocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. Tumbl CBA3eH Mexay TaOIUIaMU.
Buenmnuii kintou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM Oa3aM
JAHHBIX.

HNuTepuer-npuinoxenus. [louaTHE 0 cepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHooTHsl «KIUEHT — CepBep», €€ NTOCTOMHCTBA U HeNoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemenune BeO-caifToB. Ycmyra XxocTuHTa. 3arpyska ¢aiaoB Ha CaT.

BBon m300pakeHuii C UCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mdpoBbIX (PoToanmaparoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. McnpasineHnue
nepcrekTuBbl. I'mcrorpamma. Koppekimuss  ypoBHEH, KOpPpEKUHsS — IIBETa.
ObGecuBeunBanue MBETHBIX H300paxeHui. Perymb. Pabora ¢ oOnactsaMmu.
OUNbTPBL.

MHorochnoliable H300pakeHusi. TekcTtoBele ciion. Macka crnos. Kanambl.
Coxpanenue BblJeneHHONW obOnactu. [loaroToBka wiutocTpanuii Juisi BeO-CaiToB.
AHUMHPOBaHHBIE U300paAKEHUSI.

Bekropnast rpaduka. IlpumurtuBbl. HM3MeHeHue mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmmposka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBBIX H300paKEHU.

[IpyHUMNBI  MOCTPOCHUST W PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoAEIUpPOBAHUE HCTOYHHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-nmpuntepsi). [loHsTHE 0 BUpPTyalibHOM
PEanbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE ~ pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHEHTAIM{, TO3WTUBHBIX BHYTPEHHHUX
yOeXJIeHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
o011ecTBa, paclIMPEHUE KU3HEHHOTO OMNbITa U ONbITa JEATEIBHOCTH B IpOLECCe
peanu3anMyd  CpeACTBaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCIIUTATEJILHOU €SI TENBHOCTH.

B pesynpraTe wusydeHuss MHGOPMATHKKA HA YpPOBHE CPEAHEro OOUIEro
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:k1aHCKOTr0 BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa M MpaBOMNOpsAJKa,  COOJIIOJIGHHE  OCHOBOIOJAralIIUX  HOpM
UH(OPMAIIMOHHOIO MTpaBa U UH()OPMAIMOHHON O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOATH HWJECOJOTUU JKCTPEMH3Ma, HAlMOHAIW3MA,
KCeHO()OOUHN, JUCKPUMHUHAIIMU TI0 COIHMAJIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IPU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K UICTOPUUYECKOMY HACIIEINI0, TOCTH>XKEHHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHNMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas OCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHbIE BUIBI HCKYCCTBAa, B TOM YHCIE
OCHOBAHHOT'O HA UCIOIb30BAaHUU UH(POPMAIITMOHHBIX TEXHOJIOTU;

5) pu3nUecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  3JI0pOBOrO U Oe3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0PDOBbIO, B TOM YHCIE€ 3a CUET



coOmro/ieHrs TpeOoBaHUM 0E30MacHOM IKCIUTyaTalui CPeJCTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyI0 JEATEIbHOCTD;

uHTepec K cdepam mpodeccuoHaTbHONW JIEeSITEIHbHOCTH, CBSI3aHHBIM C
uH(pOpMaTUKON, NPOrpaMMHUpPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux
pemieHusi, B TOM 4YHuCI€ C Y4YETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTIKEHHUSIM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1 poBoil TpaHchopMaIuu MHOTHX c(ep KU3HU COBPEMEHHOTO O0IIIECTBA;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B mporiecce nocTuxkeHusl JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMartnke Yy O0OYy4YarOIIUXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEJUICKT, PENoJaratonuii chOpMHUPOBAHHOCTS:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThC K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIIOYAIOIIECH CTPEMJICHUE K JTOCTUKECHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKHM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSX, & UMEHHO —
NO3HaBaTelIbHbIC YHUBEpCAbHBIC ydeOHBIE JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIE y4eOHBIC NEWUCTBHUS, PETYNATUBHBIE yHHBEpPCaJbHbIE Y4YEOHBIC
JeMCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC yYeOHbIE 1eiCTBUA

1) 0a3o0Bble JIOrMYecKHUe AeiiCTBUSA:

CaMOCTOSITeIbHO  (popMyupoBaTh W aKTyalIM3WpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAaHHS Jii CpPaBHEHWUS,
KJaccudukanuu u 0000IeHHUS;

ONpENeNATh IENN MAESITEIbHOCTH, 3aJaBaTh NapaMETpbl W KPUTEPUU UX
JIOCTH)KECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajdu3a WMEIOUTUXCS
MaTepUalIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJIM, OIIEHUBATh PUCKH MOCJIEACTBUI AEATEIHLHOCTH;

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

pa3BUBAThH KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIQJIETh HABBIKAMHU YUEOHO-MCCIICIOBATEIILCKON M ITPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pas3pelieHuss TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITeJIbHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJBl JICITEIBHOCTH 110 TMOJYYECHHI0O HOBOIO
3HaHUWA, €ro HMHTEPHpEeTaIuy, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ IPU CO3JaHUU Y4YE€OHBIX U COIMATBHBIX
MIPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOAAMU;

CTaBUTh M (OpMyIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTelIbCTBA
CBOMX YTBEPXKICHHM, 3a1aBaTh TapAMETPhl M KPUTCPUU PEIICHHS;

aHAIM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA TOUCK TEPeHOca CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAITBHYIO CPENy;

yMETh TMEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO M TPAKTHUUYECKYH 00JacTH
KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJCH, MpEJjiaraTb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nanpopmanueii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH()OPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEIIbHO  OCYIICCTBJIATh  TIOWCK,  aHANW3, CHCTEMATH3aIlui0 U
WHTEPIPETANNIO HHPOPMAIMHA PA3TUIHBIX BUIOB U (OPM MPEACTABICHIS;

co3/laBaTh TEKCThI B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHopMaIlMl W IICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAJIbHYIO  (GOpMYy
IIPE/ICTABIICHUS U BH3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(MOpPMAINH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITBHO-ITHYECKUM HOPMaM;

UCIIOb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHUN SProOHOMHUKHU, TEXHUKH OE€30MacCHOCTH,
TUTHCHBI, peCypcocOepexeHus, TPaBOBBIX H OTHYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIQJIETh ~ HaBBIKAMHU  paclO3HABaHWSA W 3alUTBl  WHQOpMAaIHH,
UH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHMKATHBHbIE YHHBepPCcAJIbHbIE YueOHbIe 1eiiCTBUSA

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax >KU3HHU;

pacro3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAaclo3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallUud Hu
CMSAT4aTh KOH(QIUKTHI;

BIIQJIETh  pa3IMYHBIMU  Cloco0amMu  OOIIEHHST W B3aUMOJCIHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO W JIOTUYHO H3JIarath CBOK TOYKY 3PE€HUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYAJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH U
KOOPAWHUPOBATh JEUCTBUS MO HUX JOCTHKECHUIO: COCTABJATH IUIAH JCUCTBHUM,
pacrpenensaTh pojid ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHlI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJAOT0 y4YaCTHUKA KOMAaH]bl B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKThI, OIEHWUBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe HeiCTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0eMbl, CTaBUTh U (HOpPMYIHpPOBaTH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEeIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUIAH pPEIICHHs NOpoOJeMbl C  y4ETOM
MMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuupsTh paMK{ y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUH;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PELICHHUE;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.JIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJAJ€Th  HABBIKAMM  IO3HABATENBbHON  pedieKCHuH KaK  OCO3HAHMS
COBEPIIAEMBIX JCWCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H



OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX @pPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0si M IPYTrUX:

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TIPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mpomecce m3yueHuss kypca HHPOPMATHKH YriayOJE€HHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT  JIOCTMUTHYTHI — CJEAYIOUIME  MpeIMETHBIC
pE3yJIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O Ppodu WHGOpPMAIMM U CBSI3aHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIeCTBE, MOHATUAMH «HH(DOpMAIIHS,
«MH()OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIi 3hPexT», «nHDOPMAITMOHHAS CHCTEMAaY, «CUCTEMA YIIPABICHUS;

BJaJicHUe MeToJaMu TMoucka uHpopmauuu B ceTu HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIIO, MOIyYeHHYI0 U3 ceTu HTepHer;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJXy4YCHHWs] W  HAmpaBJICHHUs  HCIOJIb30BaHUSA, YMEHHE
KJIacCU(PHUIMPOBaTh OCHOBHBIE 3aJaud aHaju3a JaHHBIX (MPOTHO3UMPOBAHUE,
Kiaccuduxanus, KJIacTepHu3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MIOCTIEIOBATEIPHOCTh PEIICHUS 3a/1a4 aHAJIM3a JTaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYMCTKAa ¥ OIICHKAa KadecTBa JMAaHHBIX, BBIOOp W/WIM TIOCTPOECHHUE MOJIEIH,
npeoOpazoBaHue JaHHBIX, BU3YyAIU3AIHsl JaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

NOHUMAaHHWE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMH pPaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH MPOTPAMMHOTO oOOecreueHus MAis peuieHus ydeOHBIX 3aJad 1o
BbIOpaHHOM CHeIMaIN3alNY;

HaJIM4YUe MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BBIX MPHUHIIMIIAX OPTAaHU3AINH U (HYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTed, 00 OOMIMX MNPUHUHUIIAX pa3padOTKM M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHU;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEACTB IMPOTUBOJEUCTBHUSI ATUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHATBHBIX
TaHHBIX, COOII0/IeHUE TPeOOBaHHUM TEXHUKN 0€30MaCHOCTH U THTUEHBI IPU padoTe
C KOMITBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH HU(GPOBOrO OKPY>KEHUS, MOHUMAHNE
IIPABOBBIX OCHOB HCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 MaHHBIX U
pabotsl B cetu MHTEepHeT;

NOHMMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHUE ONpeNesATh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKuX M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX HapaMeTpax IUCKPETHU3allHH,
YMEHHUE OIpEAeNATh CPEAHIOI CKOPOCTh Tepelaud JaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHU TMepeayd Npu HU3MEHEHHH HWH(GOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEpUCTUK KaHaja CBS3H;

YMEHHUE HCIIOJIb30BaTh MPU PEUIEHUH 3a/1ad CBOKCTBA MO3ULUMOHHOW 3aIlucu
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIICHUS
C 3aJ]laHHBIM OCHOBAaHMEM U MOCTPOCHHMS YHMCIA MO CTPOKE, COAEp Kalleil 3amuch
ATOr0 4MCia B TMO3UIMOHHOM CUCTEME CYHMCICHHMS C 3aJaHHBIM OCHOBAaHUEM,
YMEHHE BBIMONHATh apUPMETHUECKHUE OIEepalud B TO3UIHUOHHBIX CHUCTEMax
CUMCJICHHS];

yMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTMUECKUX BBIPAXKEHHUH, HMCIOIb3Ys
3aKOHBI aiareOpbhl JIOTUKM, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMaxX MO 3aJaHHOU Tabiuue
VUCTUHHOCTH, HUCCJIEN0BATh OOJACTh HCTUHHOCTH BBICKA3bIBaHMS, COAECPIKALIETO
NIEPEMEHHBIE, PEIIATH HECIIO0KHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHUM;

NOHUMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmaluu (3arnuch Yucesl B MO3UIIMOHHOW CHCTEME CUUCIEHUS, HAaXOXJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00pab0oTKa MHOTOPa3psAHBIX LEIbIX
YHUCEJl, AHAJIU3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNesaTh CIO0XKHOCTh H3y4aeMbIX B Kypce Oa30BbIX aJrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MaccuBa, COpPTHUPOBKAa MaccuBa, MepeOopHbIe
AITOPUTMBI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
pa3HOM CII0KHOCTH ISl pELIEHUs] OJIHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOLINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBIATh AHAIN3 NPEAJOKEHHOW MPOTrPaMMBbI:
ONpENENATh PE3yabTaThl pabOThl MPOrPaMMBbI NPU 3aJaHHBIX HCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAKMX HCXOJHBIX JIAHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



PE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IporpamMmbl, GOPMYJIUPOBATH NPEJIOKEHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
POTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yMEHHUE UCIIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JJI aHAIIW3a, MPECTaBICHUS
U 0o0paboTkM  AaHHBIX  (BKJIIOYAs  BBIUMCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIETO W HAWMCHBIIETO0 3HAYCHUM, pEIICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUs, MOAOOp JUHUW TPEHNA, PEIICHHE
3a/1a4 MPOTHO3UPOBAHUS ).

B mpouecce uzydenus kypca uHGOpPMATHKU YIrIIyOJ€HHOTO YpoBHSI 6 11
Knacce oOydaromuMucs OyAyT  JIOCTHTHYTHI — CJEAYIONIME  MpEeIMETHBIC
PE3yNIbTATHI:

YyMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUe OIHO3HAYHOE
JEKOAUpPOBaHUE COo0OIIeHn (TpedUKCHBIE KOJbI), HCIOJNIb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIATH OLIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOIINI HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIECHUST TPH W3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIHI
PabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI TAHHBIX;

yMEHHUE pelaTh arOpUTMHUYECKHE 3a7aud, CBA3aHHBIE C aHAIN30M rpadoB
(3a7a4M  TIOCTPOCHHMS ONTHUMAIBHOTO TIYyTH MEXAy BepmmHaMu rpada,
OTpeNeeHNsT  KOJWYECTBA  pa3IMYHBIX  MyTed  MEXIy  BepIIMHAMU
OPHEHTUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHUE HCIOIB30BaTh NECPEBbs MPHU
aHaimu3e W TIOCTPOSGHWU KOJOB U JUIS TPEJCTaBICHUS apu(METUUYECKHX
BBIPKEHUI, TIPU PEIICHUH 3aJ1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMUTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaTeiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a30BbIC
AITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN Ha JUANa30H MX BO3MOXKHBIX 3HAUEHHM, MPUMEHSTh MpHU
pEIICHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKHU, OUYepEIH, ICPEBh),
WCIIOJIb30BaTh 0a30BBIE OMEpalMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI JUIsl 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh IMpHU pa3pabOTKe MporpaMm OHOIMOTEKU
MOJANPOTpaMM, 3HaTh (DYHKIIMOHAJILHBIC BO3MOXXKHOCTH HMHCTPYMEHTAIbHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHHE UCIIONIB30BaTh CPENICTBA OTIAJAKU IPOTPaMM B
cpene mporpaMMUpPOBaHUS, YMEHHE TOKYMEHTHPOBATh MPOTPAMMBI;

yMEHUE CO3/7aBaTh BeO-CTPaHUIIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpe,
CpeACTBax co3JaHusi M PpabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensiroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alpPOCHl B 0a3ax JAHHBIX, BHIMOJIHSIThH
COPTHUPOBKY W TOHWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATHh pa3padOTaHHYI 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE HMCTIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJICIH JIJIs aHalln3a
00OBEKTOB M TMpPOIECCOB: (opMyaupoBaTh II€b MOJICTUPOBAHUS, BBITIOIHATH
aHajlu3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJICTTH MOJEITUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTABIAThH
pe3yabTaThl MOACIIUPOBAHUS B HATJISITHOM BHIE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHH, ITOHUMAHUE
BO3MOXHOCTEH TMHMQPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOXKHOCTEH U OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTUM HMCKYCCTBEHHOT'O WHTEIJIEKTa B Pa3WYHBIX 00J1acTsX,
HAJIMYUE TIPEJCTaBICHUH O Kpyre peniaeMbiX 3a7ad MalIuHHOTO OO0Yy4YeHUS
(pacmio3HaBaHUs, KiIacCU(PUKAIUKA ¥ TPOTHO3UPOBAHUS) HAIMYUE TPEICTABICHUI
00  wucmonb3oBaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposrie)
pa3/iesioB M TeM Kontposbnubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMmsbl padoThI padoTsbI
pecypcsbl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
KommnreroTep -
YHUBEpPCAIbHOE
1.1 . 6
YCTPOKCTBO 00pabOTKH
TAHHBIX
[IporpammHuoe
1.2 porp 6
o0ecrnieueHue
1.3 Komnerorephslie cetu 5
NupopmanmonHas
1.4 dopman 7 2
0€30MacHOCTb
Hroro no pazneny 24
Pa3znea 2. Teoperuueckue 0CHOBbI MH(POPMATUKH
IIpencraBnenue
2.1 uHpOpMaLUU B 19 2
KOMIIBIOTEPE
2.2 OCHOBBI anreOpsl JIOTUKU 14 1
Komnerotepnas
2.3 P 7 1
apudMeTruKa
Hroro no pazaeny 40




Pa3pnen 3. AliroputMbl M IporpaMMHUpOBaHue

B
3.1 BEACHHE B 16 0.5
pOrpaMMHUPOBaHUE
319 BcnomorarenbHble g )
AITOPUTMBI
33 UucneHHbie METOABI 5 3
14 AnTOpUTMBI 00pabOTKH 5 1
' CUMBOJIIbHBIX JaHHBIX
15 Anroput™bl 06paboTKH 10 35
MacCUBOB
Hroro no pazaeny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
41 O0paboTka TEeKCTOBBIX 6 55
JIOKYMEHTOB
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBILEE KOJIMYECTBO 136 15

YACOB I10 [TPOTPAMME




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pa3uesioB (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teoperuueckue 0CHOBBI MH()OPMATUKH
Nudopmanus n
1.1 nH(GOpPMaIMOHHbIE 10 2.5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Nroro no pazaeny 18
Pa3nes 2. AnropuT™Mbl M NIpOrpaMMHpOBaHHe
DIIEMEHTHI TEOpUHU
2.1 P 6 1
aJIrOpPUTMOB
AJTOPUTMBI U CTPYKTYPBI
22 P PyILYP 28 10
JTAHHBIX
OcHOBBI 00BEKTHO-
23 OpPUEHTUPOBAHHOTO 16 4.5
porpaMMHUpPOBaHUS
Uroro no pazaeny 50
Paznen 3. UnopmanmoHHbIE TEXHOJIOTUH
KomneroTepHo-
3.1 MaTeMaTU4eCcKoe 8 2
MOJEJIUPOBAHUE
3.2 bas3rer qaHHBIX 10 4




33 Be6-caiiThl 14 4
34 KomnbrotepHas rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3

Hroro no pazneny 48

PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO 136 36.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Ne Hdara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Konrtpoasubie | IlpakTtuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIC pecypchl
padoTsbl padoThI
TpeGoBaHUs TEXHUKHT
0€30MMacHOCTH U TUTUEHBI ITPU
1 paboTte ¢ KOMMBIOTEpaMHU U 1 https://m.edsoo.ru/CDSO07FZIH
JPYTUMU KOMIIOHEHTaMH
UG POBOTO OKPYKEHHUS
[Ipunnuns! paboThl
2 KOMIIBIOTEPOB U 1 https://m.edsoo.ru/4P3NA492H
KOMITHIOTEPHBIX CUCTEM
OOMeH TaHHBIMU C TIOMOIIIBIO
3 muH. KoHTposuiepsl BHENTHUX 1 https://m.edsoo.ru/OYWKB3FCY
YCTPOMCTB
ABTOMAaTHYECKOE BBIITOJTHEHUE
4 1 https://m.edso0.ru/Q7PPNKKNJ
IIPOrpaMMBbI IIPOLIECCOPOM
OrnepaTuBHasi, MOCTOSTHHAS U
JIOJITOBPEMEHHAS TaMSATh.
5 KonTposnepsl BHENTHUX 1 https://m.edsoo.ru/OEEPU9XZM
ycrpoucts. [Ipsamoint noctyn k
naMATH
CoBpeMeHHbBIE KOMITBIOTEPHBIC
6 1 https://m.edsoo.rt/ALDEXFU8W
TEXHOJIOTUH
[Iporpammuoe obecrieueHue
7 porp 1 https://m.edsoo.ru/FVO1UDPU4

KOMITIBIOTEPOB,



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4

KOMITBIOTCPHBIX CUCTEM U
MOOWIIBHBIX YCTPOUCTB

CucreMHoe NporpaMMHOE

MNOoJACCTH C MIOMOIIBIO MACOK

8 obecnieuenue. OnepanuoHHbIC https://m.eds00.ru/40RW2NT2Q
CHCTEMBI
Yrunutel. ApaiiBepsl
9 ycrporicts. [TapamiensHoe https://m.edsoo.rt/6NYUZLBEM
porpaMMHupOBaHUE
Nucramianusa u
10 NEUHCTAJUIAN https://m.edsoo0.ru/FO6KMVIHO
MPOrPaMMHOTO OOecTIeueHUs
DaitI0BbIC CUCTEMBI.
[IpuHIMIIBI pa3MeILIEeHUS U
MMEHOBaHUs (ailyioB B
11 . https://m.edso0.ru/2GG4H5WES
JIOJITOBPEMEHHOM MaMSsITH.
[[TaG0HBI U1 OTIMCAHUS
rpyni ¢aitnos
3aK0HOIATEILCTBO
Poccuiickoit denepannu B
12 https://m.edsoo.ru/ZSHTK9R2R
00J1aCTH TPOTrPaMMHOTO
obecreueHus U JaHHBIX
[IpuHIHMIIBEI TOCTpOEHUS U
armnapaTHble KOMIIOHEHTBI
13 . https://m.edsoo.ru/UP2LZYRRS5
KOMIBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI
14 Cetp UnTepuer https://m.edsoo.ru/BUKD6H662
15 Paspencnme IP-ceru na https://m.eds00.ru/B8STIGBUN



https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662
https://m.edsoo.ru/B85T9GBUN

nojceTeu

16 CereBoe aIMUHUCTPUPOBAHHE https://m.edsoo.rt/WIQQKTKUQ
Bunpl nestenpHOCTH B CETH
Nurtepuet. CepBUCHI

17 Nurepnerta. ['ocynapcTBeHHBIE https://m.edso0.ru/G3N7WUI9IL
3JIEKTPOHHBIE CEPBUCHI U
yCIyTH
WNudopmanronHas

18 https://m.edsoo.ru/UKKSRFKUA
0€301MacHOCTb
BpenonocHsie mporpaMMHOE

19 obecrieueHne U METObI https://m.eds00.ru/Z196J96 WA
00pBOBI ¢ HUM
[IpakTuueckas pabora 1o Teme

20 " P P " https://m.edsoo.ru/2MUQRPFZW

AHTHBUPYCHBIE TPOTPAMMBI

Opranuszanys JTM9HOTO apXUBa
uH(popmanuu. PezepBHoe

21 Qopwan P https://m.eds00.ru/3762V5S53
konupoBaHue. [laponpHas
3allMTa apxuBa

22 [[IndpoBanmre naHHBIX https://m.edsoo.ru/SHBM 1IMNPS
Anro oBaHus RSA.

23 JTOPUTM LIHGPOBaHIA https://m.edso0.ru/NONXTMTGC
Creranorpadus
[TpakTrueckas pabota 1o Teme

24 " " https://m.edsoo.ru/WOSDBEAHK

[udposanue qaHHBIX

WNudopmanus, naHHbIe 1
3HaHus. Mudopmarmonseie

25 $opwian https://m.edsoo.ru/KKHOVPYST
IIPOLIECCHI B TPUPOJIE, TEXHUKE
U 00IIIeCTBE

26 HenpepriBHBIE N TUCKpETHBIE https://m.edsoo.ru/1lUXPVOKAR



https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/1UXPVOKAR

BEJIMYMHBI M CUTHAJIBI.
Heob0xomnMocTs
JHMCKPETH3alMi HHPOPMALIUH,
HpeIHa3HAuYCHHOM ISt
XpaHeHUsl, TIepeIauu u
00paboTKH B IIU(PPOBHIX
crcTeMax

JIBon4yHOE KOJMPOBaHUE.
PaBHOMEpHBIE U
HEPAaBHOMEPHBIE KOJbI.

27 . https://m.eds00.ru/2RN2VP5SUY
JlexonupoBaH#e COOOIICHUIH,
3aIMCAaHHBIX C IOMOIIBIO
HEpPaBHOMEPHBIX KOJOB
VYcenosue @ano. [loctpoenue
28 OAHOSHATHO ACKOAMPYENBIX https://m.edsoo.rw/RSNZPODAM
KOJIOB C IIOMOLIBIO JIEPEBA.
I'pad An. A. Mapkosa
Enunuibl usmepenus
KOJIMYECTBA HHPOPMAITHIH.
29 AndaBUTHBINA MOAXO K https://m.edsoo.ru/XTIVEDUDE
OIIEHKE KOJIMYeCTBa
UHpOpPMALIUU
30 CucteMbl CUNCICHUS https://m.edsoo.ru/8VESV1SFV
31 Hepesox wmcex 3 OAHOA https://m.edsoo.ru/YZOH2AL XL
CHUCTEMBI CUUCIICHUS B JIPYTYIO
JIBonyHasi, BOCbMEPUYHAS U
32 HICCTHAAIATCPHHHAL CHCTCMDI https://m.edsoo.ru/FO2E2DBV6

CUUCJICHUSA, CBA3b MCIKIY
HHMHU



https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL
https://m.edsoo.ru/FO2E2DBV6

I[BOI/I‘—IH&?I, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbIL

33 https://m.edso0.ri/IGDVA9ISGD
CUMCIICHUS, CBSI3b MEXKIY
HUMU
JIBowuHasi, BOCBMEpUYHAS U

34 HICCTHAIATCPHHHATL CHCTEMDI https://m.edsoo.ru/LX92H6UIO
CUMCIICHUS, CBSI3b MEXKIY
HUMU
Apudmernueckue oneparyu B

35 MO3NLUOHHBIX CHCTEMAX https://m.edsoo.ru/MH6ZNN4XX
CUHCIICHUS

36 Tporritiast ypaBHOBeNIeHHas https://m.edsoo.ru/BJ1Z3E4YS
CUCTEMa CUUCIICHUS

37 JlBOUHO-AeCATHYHAS CHCTEMa https://m.edsoo.ru/W6YFFDICM
CUMCIICHUS

38 KonupoBanue TekcToB https://m.edso0.ru/85PJ7KP5T

39 Pactposoe K?ﬂHpOBaHHe https://m.eds00.ru/ZJ1X9S61P
U300paxKeHU
[IpakTuueckas pabora o Teme

40 " [luckpeTuzanus https://m.edsoo.ru/NZE9X44S1
rpadudeckoit mHbopmaru"
LiBeToBBIE MOETH.
BekropHoe KopoBaHue.

41 ®opmaTsl (aitios. https://m.edsoo.ru/9ZTZBZ14]
TpéxmepHas rpaduka.
OpakranpHas rpaduka

42 Konuposaine ssyka. Ouenka https://m.eds00.ru/CG4SSYIAG

MH(GOPMaLIMOHHOTO 00BEMA



https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG

3BYKOBBIX JaHHBIX ITPU
3aJaHHBIX 4aCTOTEC
JUCKPETU3aINN U
paspAAHOCTH KOAUPOBAHUA

[IpakTuueckas pabora o Teme

43 " JluckpeTursarus 3ByKOBOU https://m.edsoo.ru/RSQ2WIEUJ
uHdopmarun"

44 OCHOBBI areOpsl JIOTUKU https://m.edsoo.rw/KB7YAOUZR
Jlornueckue oneparumu.

45 https://m.edsoo.ru/5YX5UNS75
TaGmuIIbl UICTUHHOCTH
Jlornueckuie BeIpaXeHUsl.
Jlornueckue ToxaECTBA.

46 JlokazaTenbCTBO JIOTHYECKUX https://m.edso0o.ru/DL66JCDSM
TOXJIECTB C TIOMOIIBIO TAOJIHI]
HUCTUHHOCTH
[IpakTuueckas pabora o Teme
«ITocTpoenue u ananus

47 https://m.edsoo.ru/S519KT.UHS
Ta0JIHI] HCTUHHOCTH B
TaOJIMYHOM TTPOIIECCOPE
Jlornueckue onepamuu u

48 patt https://m.edsoo.ru/UAZ4JF466
OTIepalK HaJl MHOKECTBAMU
Jlornueckwue onepanuu u

49 patt https://m.edsoo.ru/EQ1D7V7DT
Onepalny HaJl MHOKECTBAMU
3aKoHbI anreOphl JOTHKH.
OKBUBAJICHTHbBIC

50 https://m.edsoo.ru/F2ADGUMRA
npeoOpa30BaHMsl TIOTHUECKUX
BBIPAKECHUI

51 Jlornueckue ypaBHEHHUS U https://m.edso0o.ru/4LLNS3VNG



https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA
https://m.edsoo.ru/4LLNS3VNG

CHUCTEMBI YPaBHEHHUU

52

Jlornueckue GpyHKINU.
3aBUCHUMOCTD KOJIMYECTBA
BO3MOYKHBIX JIOTHYECKHUX
(GyHKIUI OT KoJIMyecTBa
aprymeHToB. [lomHbie
CHUCTEMBI JIOTUYECKUX
byHKIMMA

https://m.edsoo.ru/491 YOO XBS

53

Kanonnueckue Gopmer
JIOTHYECKUX BBIPAKECHUH.
CoBeplieHHbIE
TM3BIOHKTHBHBIC U
KOHBIOHKTHBHBIE HOPMAJIbHBIC
(OPMBI, aITOPUTMBI UX
HOCTPOCHMS 1O TabuIe
UCTUHHOCTHU

https://m.edsoo.ru/FUSISBD59

54

Jlornueckue 3JI€eMEHTHI B
COCTaBe KOMITBIOTEPA

https://m.edsoo.ru/FIWVI9VRIM

55

Tpurrep. Cymmarop.
MBHoropa3psHbIi CyMMaTop

https://m.edsoo.ru/RFYE1IA1J

56

[Toctpoenue cxem Ha
JIOTUYECKHUX DJIEMEHTaX.
3anuce JOrH4ecKoro
BBIPAKEHMS 110 JIOTUYECKOU
cxeme

https://m.edsoo.rt/BC2CBFQZU

57

MI/IKpOCXeMLI 1 TCXHOJIOI'us
HX IIPOU3BOJACTBA

https://m.eds00.:u/G6GAVB3D0O

58

[IpencraBneHue MeIbIX YUCET
B MaMSITH KOMITBIOTEPA.

https://m.edsoo.ru/IXIL.RU8ZU4



https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4

OrpaHn4eHHOCTh 1Mara3oHa
4yucen NpYU OTPaHUYEHUN
KOJIMYECTBA Pa3psI0B.
Ilepenonuenne pa3psaaHoOin
CETKU

be33HakoBbIe U 3HAKOBLIE
IaHHble. 3HAKOBBINA OUT.

59 . . https://m.edsoo.ru/OFZEI3VFR
JIBOMUHBIN TOTOTHUTEIHHBIN
KOJ OTPULIATENbHBIX YUCEI
[ToGuToBBIC TOTHYECKHE

60 OTepatiH. HOFH?GCKHH’ https://m.edsoo.ru/YFPSYSUSW
apuMETUIECKUNA U
MUKINYECKHUI CIBUTH
IudpoBanue ¢ MOMOIIBIO

61 MOOUTOBOM OTIEPALNH https://m.edsoo.ru/HGUFCRDKS
«uckirouaromee NJIN»
[IpencraBnenue u xpaHeHue B

62 IaMsATH KOMIIbIOTEpA https://m.edsoo.ru/8OKOOKDI1F
BEILIECTBEHHBIX YHCEII
Brinonnenue oneparuii ¢

63 BEMCCTRCHHBIMI AHCTAMH, https://m.edso0.1ru/531773CKU
HaKOIJICHUE OLIMOOK NP
BBIYHCIICHUSIX
[TpakTrueckas pabota no Teme
«3yuenue nopazpsaHOTO

64 MAILLIMHHOTO IIPEACTABIICHUS https://m.edsoo.ru/FM00O3T4J8
HENBIX U BEIIECTBEHHBIX
quCce

65 AHanu3 anropuTMoB https://m.edsoo.ru/IBLT792MB



https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/80KOOKD1F
https://m.edsoo.ru/53I773CKU
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/IBLT792MB

Dranbl pemeHus 3a1a49 Ha

KOMITBIOTEPE.

66 NHCcTpyMeHTanbHbBIE CPEACTBA: https://m.edso0.ru/ROTSRZCM9
TPaHCIIATOP, OTIATYHK,
PO UITHPOBIIHK
Cpena nporpaMMHUpOBaHHSL.
Kommunsaums u

67 MHICPHPCTATIC HPOTPAMM. https://m.eds00.ru/Q2UVQIJY7
BupryanbHbie MaluHblI.
HurerpupoBannas cpena
pa3paboTku

68 Mertobl OTNIaJIKU TPOTpaMm https://m.edsoo.ru/MN3HU4FKQ

69 THITbI MEPEMEHHBIX B SI3bike https://m.eds00.ru/TJ965G8F9
porpaMMHUPOBaHUS

70 O6paboTKa HeNIbIX YUCEN https://m.edso0.1u/D84SSWQGF

71 OpaborKa BemecTBeHHbIX https://m.edsoo.ru/DWAC3VBT3
qHCell

72 Crryuairsie I{ https://m.edso0.ru/PXWZX2CC6
MICEBJIOCTyYaliHbIE YnCa
BerBnenus. CioxHabie

73 https://m.edsoo.ru/CTTPTWB96
YCIIOBHS

74 Huxkie! ¢ ycioBuem https://m.edsoo.rt/TYOTSY8QW
MKIBI TTO IEPEMEHHOM.

75 BiaunMmozameHseMocThb https://m.edsoo.ru/E4B3FET37
pPa3IMYHBIX BUJIOB LIUKIIOB
O6paboTka HaTypaJIbHBIX

76 YHUCE C UCHOIb30BaHUEM https://m.edsoo.ru/CUH84DHHO

LUKIIOB



https://m.edsoo.ru/R0T5RZCM9
https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/PXWZX2CC6
https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/CUH84DHHO

HaxoxaeHnne Bcex mpoCThIX
4qHcell B 3aJaHHOM JHAIla30He

77 [IpakTrueckas paboTa 1mo Teme 0.5 https://m.edsoo0.rt/KQAFQ6HKQ
«Pemenue 3amay METOIOM
nepebopar
78 HNuBapuaHT nukia https://m.edsoo.ru/VIJHSVDIC
79 JlokymeHTHpOBaHHE https://m.edsoo.ru/AFZLCO81IN
nporpamm
O6paboTrka ga
80 paboTia 1 HHI{X’ https://m.edsoo.ru/9M32A105T
XpaHsAmmxcs B gainax
Pa30Ouenne 3ana a
81 HCHHE Saadn i https://m.edsoo.ru/00EQI8V7F
[oA3amaun
Hcnonb3oBaHue cTaHIapTHOU
OHMOJIMOTEKH A3BIKA
orpa OBaHUsL.
82 HPOTPaMMHpOBAHIA https://m.edsoo.ru/51R9T4MIK
TToxnknroueHue OUOINOTEK
MOAMPOTPaMM CTOPOHHHX
MIPOU3BOIUTENECH
II
83 OAPOrpaMMBI (IPOCYpE! https://m.edso0.ru/QDFZXIZNA
U QYHKITIH )
I1
84 OZPOTPaMMBI (IPOICAYPEI https://m.edso0.ru/N1KUL4SWE
U QYHKITIH)
IIpa eckas paboTa 1mo teme
85 " PaCHeckas pabota 1 T”M 1 https://m.edsoo.ru/SWDX3791]
Pa3paboTka moamnporpamMmm
Pexypcus. PexypcuBHbie
00BeK aAKTaJIbI).
86 LeKTHI ((paKTay) https://m.edso0.ru/GKZY59X7B

PexypcuBHBIE pOLEAYpHI U
¢yukun. Vcnonb3oBanue



https://m.edsoo.ru/KQAFQ6HKQ
https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC081N
https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/QDFZXIZNA
https://m.edsoo.ru/N1KUL4SWE
https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/GKZY59X7B

CTeKa JIJIsl OpraHu3aluu
PEKYPCHUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 "PexypcuBHbBIE https://m.edsoo.rt/YSAVNBIQV
HOJIPOrpaMMbl”

88 Mozynbirbiit npHHLIT https://m.edsoo.ru/MAT4D3MB6
MOCTPOCHUS TPOrpaMM

89 YucieHHBIe METOIbI https://m.edsoo.ru/ZAK95AASD
[IpakTudeckas pabora 1o Teme

90 «YHCIIEHHOE pEeLICHUE https://m.edsoo.rt/URWB7XSMQ
YPaBHEHUI»
Hcnonb3oBanue

91 JUCKpETU3aluu B https://m.edsoo.ru/7QP541UWR
BBIUHCIUTENHHBIX 3a7]a9ax
[IpakTuueckas paboTa mo Teme
«IpubnmxEHHOE BEIYUCTICHHE

92 . https://m.edsoo.ru/8H4ENJ7PH
JUTMH KPUBBIX U TUIOIIA e
buryp»
[IpakTuueckas pabora o Teme

93 «ITouck makcumyma https://m.edsoo.ru/7CM1EQ00SM
(MuHIMYMa) QYHKITHH
O0paboTKa CHUMBOJIBHBIX
JAHHBIX. AJITOPHUTMBI

94 00pabOTKH CUMBOJIBHBIX https://m.edsoo.ru/ZK756B10R
CTPOK: TIOJICUET KOJTNIECTBA
MOSIBJICHUN CUMBOJIA B CTPOKE

95 AJIropuTMBI 00paboTKH https://m.edsoo.ru/W2Z3JDCC5

CHUMBOJIBHBIX CTPOK:



https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/W2Z3JDCC5

pa3OueHne CTpOKU Ha CJI0Ba
110 IPOOETHHBIM CHMBOJIAM

96

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK: TIOUCK
MIOJICTPOKH BHYTPH JTAHHOH
CTPOKH; 3aME€Ha HaWJICHHOU
HOACTPOKH Ha IPYTYIO CTPOKY

https://m.edsoo.ru/GOIMIAFFC

97

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK ¢
UCTIONIb30BaHUEM (DyHKITHIA
CTaHJApPTHOW OMOIMOTEKH
S3bIKa MPOrpaMMHUpPOBaHUA"

https://m.edso0.ru/KX48SQDQP

98

I'enepanus cioB B 3a1aHHOM
andasure

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

99

MaccuBsl U
ITOCJICIOBATEILHOCTH YHCEII.
[IpakTudeckas pabora 1o Teme
"3anonHeHne MaccuBa"

0.5

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

100

O0001éHHbIE
XapaKTePUCTHKU MacCHBa

https://m.eds00.ru/0YZ6SSYYM

101

JIMHEWHBII IONCK 3aJIaHHOTO
3HAYCHUS B MAaCCHBE.
[IpakTrueckas paboTa mo Teme
"JINHEHBINA ITIONCK 3aJaHHOTIO
3Ha4YCHHUA B MaccuBe"

0.5

https://m.edsoo.ru/LABG8NIAV

102

[IpakTuueckas pabora o teme
"[Tornck MUHUMAJILHOTO
(MakCHMaJIbHOTO) AJIEMEHTA B
YHCJIOBOM MaccuBe"

https://m.edsoo.ru/AIMZUG6WRV



https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP
https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/3MZUG6WRV

CopTupoBKa 0OTHOMEPHOTO
MaccuBa. [IpocTeie MeTO b

103 coptupoBkH. [IpakTuueckas 0.5 https://m.edso0.ru/W53WDCPMQ
pabora o Teme "[IpocTrie
METO/Ibl COPTUPOBKHU MaccuBa"
CopTupoBKa CIUSHUEM.
bricTpas copTupoBka MaccrBa
anroput™ QuickSort).
104 ( P Q ) 0.5 https://m.edso0.ru/NAWMO6NBOD
[IpakTuueckas paborta o Teme
"beICTpas cCOpTUPOBKa
MaccuBa"
JIBOMYHBIN OUCK B
OTCOPTUPOBAHHOM MAacCHBE.
105 PP 0.5 https://m.edsoo.ru/914RE1Z6C
[IpakTuueckas paborta o Teme
" JIBOMYHBIN MOUCK"
BYMEPHBIC MACCHBBI
log | HEyMep https:/m.edsoo.ru/7TI931086
(MaTpHIIBI)
AnTOpUTMBI 00pabOTKH
107 P P https://m.edsoo.rt/XPVCLUAQU
MaTpPHII
Pemenue 3anay ananuza
108 https://m.edsoo.ru/PNWIGI1YJF
TAHHBIX
CpencTBa TEKCTOBOTO
109 https://m.edsoo0.rt/EZ67TWEGZT
nporeccopa
KomnsrorepHast BEpcTka
110 MIBIOTEpHad Bepet https://m.eds00.ru/0X4NRRMI9R
TEKCTa
[TpakTrueckas pabota 1o Teme
111 "BépcTKa JOKYMEHTOB C 1 https://m.edsoo.ru/2911PSIF7

MAaTeMaTHU4YCCKUMH



https://m.edsoo.ru/W53WDCPMQ
https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7

dopmynamu"

112

HNuctpymenTsl
pELEeH3UPOBAHNS

https://m.edsoo.rt/HVZOMBBZ1

113

[IpakTrueckas paboTa mo Teme
"MHoOrocTpaHu4YHbIE
JIOKYMEHTHI"

https://m.edsoo.ru/SKSWK3USV

114

OO6ayHble CEPBUCHI.
KonnextuBHas pabora ¢
nokymeHnTtamu. [Ipaktuueckas
pabora 1o Teme
"KosekTuBHas pabota ¢
JIOKyMeHTaMu"

0.5

https://m.edsoo.ru/PSEMOKSFA

115

Ananns nadgeix. bospmme
JIaHHbIE

https://m.edsoo.ru/SISH004DY

116

Maiunnoe oOy4eHue

https://m.eds00.ru/4QQ6LLF9Z

117

Ananuz JaHHBIX C IOMOIIBIO
OJICKTPOHHBIX T8.6J'II/II_[

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTuueckas pabora o Teme
"AHaMM3 JaHHBIX C TTOMOIIBIO
AJICKTPOHHBIX TabIuUIr"

https://m.edsoo.ru/07PRYQ2YV

119

[Moctpoenue rpapukos
¢ynkuuit. [IpakTrueckas
pabora o Teme "HarnsigHoe
NpeJICTaBICHUE PE3yIIbTaTOB
CTaTUCTUYECKON 00pabOTKH
JAHHBIX B BUJIE AMarpamMmm
CpeICTBaMU peAaKTOpa
JJIEKTPOHHBIX TabHI"

0.5

https://m.edsoo.ru/BEGWQZJL3



https://m.edsoo.ru/HVZOMBBZ1
https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3

JIunum tpenna. [Ipakruueckas
pabora o Teme "l[loxbop

120 1 0.5 https://m.edso0.ru/LP48TOLWO

JUHUH TPEeH]Ia,

MIPOTHO3UpPOBaHUE"

[Toxbop mapamerpa.

[IpakTuueckas pabora o Teme
121 "UucneHHoe penieHue 1 0.5 https://m.edsoo.ru/HNS13RRJQ

YpaBHEHUH C TTOMOILBIO

noabopa mapamerpa"

OntuMu3anus Kak moucK

HaWJIY4IIeTro PEIICHHs B

3aJJaHHBIX YCIOBHUSX.
122 [TpakTrueckas paboTa mo Teme 1 0.5 https://m.edsoo.ru/STQFNZ7BE

"Pemenue 3amay

ONTUMU3ALMH C IOMOIIbIO

JJIEKTPOHHBIX Ta0IHI"
123 Pe3epBHOE Bpems 1 https://m.edsoo.ru/4L3CE4K27Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ZENSDK75]
125 Pe3epBHOE Bpems 1 https://m.edso0.ru/30HWTOEQ9
126 PeszepBHOe Bpemst 1 https://m.edsoo.ru/JKSPQ6H60
127 Pe3epBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PeszepBHoe Bpemst 1 https://m.edso0.ru/33J8ONXY3
129 PesepBHOE BpeMmst 1 https://m.edso0.ru/UU84SGBDO
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE Bpems 1 https://m.edsoo.ru/ZGNDVSDFG
132 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHoe Bpems 1 https://m.edsoo.rt/NANWGLRO4
134 PesepBHOE BpeMmst 1 https://m.edsoo.ru/OMIJJR6LN



https://m.edsoo.ru/LP48TOLWO
https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN

135

PesepBHOE Bpems

https://m.edsoo.ru/HGJQHAUML

136

PesepBHOE Bpems

https://m.edsoo.ru/4IRJTM1B1

OBUIEE KOJIMYECTBO YACOB

I10 ITPOITPAMME

136

21.5



https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/4IRJTM1B1

11 KITACC

KoandyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe HU(ppoBBIE
n/n Tema ypoxa Bcero Kontpoabueie | - Ipaxrireckue U3ydyeHHsi | 00pa3oBaTe/ibHbIE pecypChl
padoTbI padoThI

KomnyectBo nndopmaryu 1 https://m.edsoo.ru/CPW6RXX4Z

2 AJITOPUTMBI CKaTUS TaHHBIX 1 https://m.edsoo.ru/1PANRPUFP
Anroputm Xadpmana 1 https://m.edsoo.ru/JPTRLQDIF
[TpakTrueckas paboTa 1mo Teme

4 "CokaTHe JaHHBIX C ITIOMOIILIO 1 1 https://m.edsoo.ru/87TAFK Q0D
anropur™a Xaddmana"

5 Aunroputm LZW 1 https://m.eds00.ru/8X5390JF6
ANTOPUTMBI C3KaTHUS TaHHBIX C
norepsamu. [Ipaktuueckas

6 pabora o Teme "CxaTtue 1 0.5 https://m.edso0.ru/580KGLIGP
JAHHBIX C TTOTEPSIMHU
(anroputmsl JPEG, MP3)"
CkopocTh nepeiaun JaHHBIX 1 https://m.eds00.ru/N6OLKIL.2PN
IToMexoycTONYUBBIE KOJIbI 1 https://m.edsoo.ru/HA352TYKO

9 HpaKTquCKa{p%OTa 1o Teme 1 1 https://m.eds00.ru/4DOSUSSIS
"[TomexoycroitunBbie KOIbI"
Cucrembl. KOMIIOHEHTHI
CHCTEMBI M MX B3aMMO/ICHCTBHE.

10 Cucrenubiii S¢pexr. 1 https://m.edsoo.ru/7ELOJJWA9
YnpasneHue Kak
UH(OPMALIMOHHBIN TTpoIiecC.
OGparHas CBs3b

11 Mogenu 1 MOJEIUPOBAHUE 1 https://m.edsoo.ru/3ALOSU7TKCU



https://m.edsoo.ru/CPW6RXX4Z
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/7EL0JJWA9
https://m.edsoo.ru/3LOSU7KCU

12

I'padsr

https://m.edsoo.ru/SMP12Y114

Pemenune 3ama4d ¢ moMoIIbIO

13 https://m.eds00.ru/5087GM4M6
rpados

14 HepeBbs https://m.edso0o0.ru/DJIXWQFCMV

15 OCHOBBI TEOPUH UTD https://m.edsoo.rw/RLPOBGP1A
[TpakTrueckas pabota 1o Teme
"I[TorCK BBIUTPBIIITHOM

16 . https://m.edso00.ru/91L2S0AQS
CTpaTeruu B UTPe C MOTHOU
uHpopMmanueir"”
CpencTBa HCKYCCTBEHHOTO

17 https://m.edsoo.ru/7PWFW1T16
UHTEIJICKTa
[IpakTuueckas pabora o Teme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/HSOPHSFHE
MHTEIUIeKTa"
dopmanusanus IOHATUSL
anropurma. Mammza TeropuHra

19 KaK YHUBEpCaIbHas MOJIEIIb https://m.eds00.ru/TS2J4GN9S
Bbrunciennil. Tezuc Yeépua—
TrropuHra
[IpakTudeckas pabora 1o Teme
"CocraBieHHe IpOCTOM

20 P https://m.edsoo.ru/5S06FMKTSV
MIPOTPamMMBbI JIJIsl MAITUHBI
Trropunra"

21 Mammna Ilocra https://m.edsoo.ru/KD8P8SOBO
Hopmainbnsie anropudmsl

22 p pH https://m.edsoo.rW/EA2DPC84Y
Mapkona
Anro eCK

23 FOPHIMITHCCKH https://m.edsoo.rt/EMWUEDNR9

HepaspeluMble 3a1a4n. 3aJa4da



https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9

ocTaHoBa. HeBO3MOKHOCTE
aBTOMATHYECKOHN OTIIAIKU
nporpamMm

24 C10XHOCTb BBIYUCIICHUI https://m.edsoo.ru/DI2DPE0X0
[Touck mpoCTHIX YUCEN B

25 SANATHOM JMATIA3OHE € https://m.edsoo.ru/H3J1UQKCS
MOMOILBIO AITOPUTMA «PELIETO
Oparochenar
[IpakTrueckas paboTa mo Teme

26 "[TorcK MPOCTHIX YKCEIT B https://m.edsoo.ru/8NIATIITV
3aJaHHOM Jauarmna3one"

27 MHOFOpagngHEIe HEIbIC Jneia, https://m.edsoo.ru/SFLDAOPS3
3aJja4M JUIMHHOM apudMeTuKu
[IpakTudeckas pabora o Teme

28 "Peanuzarus BBIYHCICHUM C https://m.edsoo.ru/JGIPZP98C
MHOTOpa3psIHbIMU YKcaaMu"
CrnoBapu (accoruaTUBHBIC
MaCCHUBBI, OTOOpaXeHHsI ). XIII-

29 tabnuiel. [ToctpoeHne https:/m.eds00.1u/TO6DTYWVT
ay(haBUTHO-9aCTOTHOTO CIIOBapS
JUTS 33JAaHHOTO TEKCTa
[IpakTuueckas pabora o Teme

30 "Toctpoenne angasuTHo- https://m.edsoo.rt/ WYRSXTHVB
YaCTOTHOTO CJIOBaps AJis
3a/IaHHOTO TeKcTa"
AHanu3 TeKcTa Ha

31 €CTECTBEHHOM SI3bIKE. https://m.edsoo.ru/YJVBQBEEG

Brigenenue



https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG

MIOCJIENOBATEIILHOCTEN 110
mabnony. Perymspasie
BbIpaxkeHUs. YacTOTHBIN aHAIN3

32

[IpakTuyeckast pabora 1o Teme
"AHaiu3 TEeKCTa Ha
€CTECTBEHHOM S3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

Creku. AHanu3 npaBUIbLHOCTH
CKOOOYHOTO BBIPA)KEHUS

https://m.edsoo.ru/UZ06WG18Q

34

Berurcienue apupMeTHIeCKoro
BBIPAKCHUS, 3aITUCAHHOTO B
noctduxkcHon hopme

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

35

[IpakTuueckas pabora o Teme
"Brruucnenue
apu(MEeTHYECKOro BbIPAXKEHUS,
3aMMCaHHOTO B MOCT()UKCHOM

dbopme"

https://m.edsoo.ru/BOY6RWSEC

36

Ouepenu. Ucnons3oBanue
ouepean ik BpeMEHHOTO
XpaHCHHUS JaHHBIX

https://m.edsoo.ru/RFBVQ14T0

37

[IpakTuyeckas pabora 1o Teme
"Ucnonws3oBanue ouepenn"

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

38

epesbs. Peannzanus nepesa ¢
MMOMOIIILIO CCBIJIOYHEIX
CTPYKTYp. JIBOoMuHBIE
(OunapHBbIe) IEpEeBbS.
IToctpoenune nepesa st
3a/IaHHOTO apU(PMETHIECKOTO
BBIPAXKEHHUS

https://m.edsoo.ru/WXTKRVSPL



https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL

39

[IpakTuueckas pabora o Teme
"Hcnonb30BaHUE AEPEBBEB TSI
BBIUHCIICHHS apU(METHIECKIX
BbIpaK€HUM"

https://m.edsoo.ru/4B7IBOLGP

40

PexypcuBHBIE QITOPUTMBI
ob6xoma nepesa. Mcnonp3oBanue
CTeKa U o4epeu s 00Xoaa
nepena

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE QITOPUTMBI
o6xoma nepesa. Mcnonbp3oBanue
CTeKa U o4epeu st 00xoaa
Jepena

https://m.edsoo.ru/M8PBJ581K

42

AnropuTMbI Ha Tpadax.
[TocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JI€pEBA B3BEIICHHOIO
CBSI3HOTO HEOPUEHTHPOBAHHOI'O

rpada

https://m.edsoo.1u/2ZKXSNIYL

43

O6xox rpada B riryouny. O6xo1
rpada B IIUPUHY

https://m.edsoo.ru/PDOGDKZX5

44

KonnuecTBo pa3nuuHbIX myTen
MEXy BEpIIUNHAMU
OPUEHTUPOBAHHOT'O
aIUKINgecKoro rpada

https://m.edsoo.rut/OKSXBLF1B

45

Aunroput™m JIeHKCTpBI.

https://m.edso0o.ru/CRN45WQO59

46

[IpakTuyeckas pabora 1o Teme
"BeIunciIeHUE [UTHHEI
KpaT4yamIiero myTH MEKIy
BepimHamMu rpada (aaroputm
HetrikcTpsn)"

https://m.edsoo.ru/OPUC4APCM



https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM

47

Anroputm ®noiga—Y opiaia

https://m.edsoo.ru/4T2Y64Y1Y

38.,[{3‘-11/1, peuracMbIC C IIOMOIIBIO

JTUHAMUYECKOTO

48 MPOTPaMMUPOBAHHS: https://m.edsoo.ru/OB03M36FA
BBIYHMCIICHHE PEKYPCUBHBIX
byHKIMMA
[IpakTuueckas pabora 1o Teme
"BbluniciieHNe peKypCUBHBIX

49 (GYHKIUH ¢ TTOMOIIBIO https://m.edso0.ru/I39CZ91D1
JTUHAMUAYECKOTO
nporpaMMupoBaHus”
3aiauu, penaeMble ¢ TOMOIIbIO

50 AMHAMHHCCIOTO . https://m.edsoo.ru/N6B4V28X5
POrpaMMHUPOBAHUS: TTOACUET
KOJIMYECTBA BAPUAHTOB
[IpakTuueckas pabora o Teme
"[ToacuéT KoInUYeCTBa

51 BAPHUAHTOB C IMTOMOLIBIO https://m.edsoo.ru/TO288GYIB
JTUHAMUYECKOTO
nporpaMMupoBaHus”
3aiauu, pellaeMble ¢ TOMOIIbIO

52 AMHAMHHCCIOTO https://m.edsoo0.rw/VMITOV2IU
MpOrpaMMUPOBAHUS: 3a/1a4u
ONTUMU3AIINH
[TonsiTre o mapagurmax

53 nporpammupoBanus. O63op https://m.edsoo.ru/E8L36VI11V
SI3bIKOB ITPOTpPaMMHUPOBaHUS

54 Honsrue 06 obexTHO- https://m.edsoo.ru/XQP3TUBLF

OPUCHTHUPOBAHHOM



https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU
https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF

IIPOrpaMMHUPOBaHUU

O0bekThI U Ki1acesl. CBOMCTBA U

55 https://m.eds00.1ru/6JQJC1GXS
METO]IbI 00OBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBIN

56 https://m.edsoo.rt/LXRDV5535
aHaIN3
[IpakTuueckas pabora o Teme

57 "Ucnonbp30BaHne TOTOBBIX 1 https://m.edsoo.ru/9U0X7ZSAH
KJIaCCOB B Iporpamme”
Pa3paboTka nporpamm Ha

58 OCHOBE O0BEKTHO- https://m.edsoo.ru/IPCNI90X2
OPUEHTHUPOBAHHOTO TTOAX0/IA
[IpakTuueckas pabora

59 "Paspabora npoctoit 1 https://m.edsoo.ru/OSXBALUVU
MPOTPaMMBI C UCIIOJIb30BAHUEM
KJ1accoB"”
Nuxancynsanus. [Tpaktudeckas
pabota o Teme "Pa3zpaboTka

60 0.5 https://m.edsoo.r/XWFD3SRL6
KJ1acca, UCIOJIb3YIOIIEro
MHKaIICYJIALNI0"

61 Hacnenosanwue. [Tomumopduzm https://m.edso0.ru/3IPHY7VDC
[IpakTuyeckas pabora o Teme

62 "PazpaboTka uepapxuu 1 https://m.edsoo.ru/TDEZGXE92
KJ1accoB"”
Cpenbl ObICTPOI pa3pabOTKU

63 nporpamm. IIpoektuposanue https://m.edsoo.ru/IL6XE9IBF
uHTEepdeiica noap30BaTEeNS

64 HpoeKTHpOBaHHe HHTep(beﬂca https://m.edsoo.ru/18FFURCHI

IIOJIB30BAaTCJIA



https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92
https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI

Hcnonp3oBaHne roToOBBIX

65 YIIPaBIISEMBbIX 3JIEMEHTOB ISl https://m.edsoo.ru/844Q1ZXE4
nocTpoeHus uaTepdeiica
[IpakTuyeckast pabora 1o Teme

66 "Pa3paboTka mporpaMmsl ¢ 1 https://m.edsoo.ru/M7J3MMDEI
rpaduueckum unTepdericom”

67 Hsyuetiite BTOpOro f3bka https://m.edsoo.ru/LOIPRNATS
porpaMMHUpOBaHUS
N3ydenue BTOpOTro A3bIKa

68 https://m.edsoo.ru/NKNMXM4HU
IPOrpPaMMHUPOBAHUS
Oranbl KOMIIBIOTEPHO-

69 MaTeMaTHYeCKOIo https://m.edso0.ru/QSJSOKWIN
MOJIETTUPOBAHUS
Juckperusanus npu
MaTeMaTU4eCKOM

70 MOJIEIIMPOBAHUN HEIPEPBIBHBIX https://m.edsoo.ru/ZXKKJQ1UO
npoueccoB. MojenupoBanue
JIBUKECHUSI

71 Ipaxirieckas padora no Teme 1 https://m.edsoo.r/YCLZ4UHHA
"MonenrpoBaHue 1BUKeHUs"
MonaenupoBaHue
OMOJOTUYECKHX CUCTEM.

72 [IpakTuyeckas pabora o Teme 0.5 https://m.edsoo.ru/925RWHI1WH
"MopenupoBaHue
OMOJIOTUYECKUX cUCTEM"
Maremaruueckrue MOJIEH B

73 JKOHOMUKE. BpruuciaurenbHbie https://m.edsoo.ru/HYZZHA0ZI

OKCIICPUMCHTHBI C MOACIIAMUA



https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/925RWH1WH
https://m.edsoo.ru/HYZZHA0ZI

74

BepostHOCTHBIE MOJENH.
[IpakTrueckas paboTa mo Teme
"MIMUTAIIMOHHOE
MOJIEJTUPOBAHUE C TOMOIIBIO
Meroaa Moure-Kapno"

0.5

https://m.edsoo.ru/RSDL77K22

75

KommnbrorepHoe MoaenmpoBanme
CUCTEM YIpPaBIICHUS

https://m.edsoo.ru/D52P3UQNN

76

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

https://m.edsoo.ru/V5BW4WV43

77

TabmuuHbIe (pEIAIUOHHBIC)
0a3bl JaHHBIX

https://m.edsoo.ru/ISQMIQ8G4

78

[Touck, coptupoBKa u
(GuiIbTpanus 1aHHbIX. 3alIPOCHI
Ha BBIOOPKY JIaHHBIX. 3a1IpOCHI C
napamerpamu. Beruucisemsle
T0JIS1 B 3aIIpOCcax

https://m.edsoo0.ru/GTZBVTII7

79

[IpakTuueckas pabora o Teme
"PaboTa ¢ roroBo# 6a3oii
NAHHBIX"

https://m.eds00.1u/X7YS6VTTG

80

MHoroTtabiau4Hbie 0a3b1
JIaHHBIX. THUIIBI CBSI3E€M MEXKIY
TabauaMu. BHenHui Ki1roy.
I{emocTHOCTH 0a3bl JTAHHBIX

https://m.edsoo.ru/XPHQBTDMS

81

[IpakTuyeckas pabora 1o Teme
"Pa3zpaboTka MHOTOTAOINYHON
0a3pl JaHHBIX"

https://m.edsoo.ru/4FHI25TDD

82

3ampockl K MHOTOTA0 THYHBIM
0azaM JaHHBIX

https:/m.edsoo.ru/UVTVOW6RW



https://m.edsoo.ru/RSDL7ZK22
https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/GTZBVTII7
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/XPHQBTDM8
https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/UVTV9W6RW

[IpakTuueckas pabora o Teme

83 "3anmpockl K MHOTOTA0 TMYHON https://m.edsoo.ru/F9YXMVOB7
Oa3e maHHBIX"

84 #A3bIK yMpaB/ICHNS AAHHEIMA https://m.edsoo.ru/PJIMIPKQMR
SQL
[IpakTuueckas pabora o Teme

85 "VrpaBneHue JaHHBIMU C https://m.edso0.ru/GL552SSUD
noMoIbko si3b1ka SQL"
Hepensiimonnsie 6a3bl JTaHHBIX.

86 https://m.edso00.ru/8YQXGKB6U
DKCIEPTHBIC CUCTEMBI

87 HuTepHeT-npuinoxeHus https://m.edsoo.rt/VUNNCDB4U
ITonsaTHE O CepBEPHOU U
KJIMEHTCKOM 4acTsIX caiura.

88 TexHOIIOrusS «KIUCHT — https://m.edsoo.ru/N6DWP4IRG
cepBep», €€ NTOCTOMHCTBA U
HEJIOCTAaTKH

89 OcHoBbI s1361ka HTML https://m.edsoo.ru/G2HZZBEEJ
[IpakTuueckas pabora o Teme

90 "Co3manne TEKCTOBOM BeO- https://m.edsoo.ru/DD7JRDZIN
CTpaHHUIlbI"

91 OcnoBbl a36i1ka HTML https://m.edsoo0.ru/QY71J10R7

92 OcnoBbI s13p1ka HTML https://m.edsoo.r/YLBK9SMHIJ
[IpakTuyeckas pabora 1o Teme
"Coznianue BeO-CTpaHHULIbI,

93 plooAaromen https://m.edso00.ru/6 EIXO4QCK

MYJITUMENHHBIC O0BEKTHI
(pUCYHKH, 3ByKOBBIC JTaHHBIC,
BHJ1CO0)"



https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/PJM9PKQMR
https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/8YQXGKB6U
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/QY71J1OR7
https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK

OCHOBBI KaCKaIHBIX TaOJIHI]

94 crineii (CSS) https://m.edsoo.ru/V6H31EQRS
[IpakTudeckas padora 1o Teme
95 "Odopmrerne cTpanmue! ¢ 1 https://m.edsoo.ru/MGSEDM7TA
MTOMOIIIBIO KACKATHBIX TAOJIHII
crumnein"
96 Cuenapuu Ha si3bike JavaScript https://m.edsoo.ru/VHYQBFIS55
97 Cuenapun Ha s3bike JavaScript https://m.eds00.ru/2KY4Y6AT6
98 ®opmbl Ha BEO-CTpaHUIIE https://m.edsoo.ru/EPV5ADCQR
[IpakTrueckas paboTa mo Teme
99 1 https://m.edsoo.rw/KFCH27ELA
"O6paboTka naHHBIX GopM"
Pa3memienue Be6-caliToB.
100 VYcnyra xoctunra. 3arpyska https://m.edsoo.ru/Y6VM4R 542
¢aiinoB Ha callT
Kanpuposanue. Ucnpasnenue
nepcnexTuBsl. [ ucrorpamma.
101 Koppexuis yposreit, https://m.edsoo.ru/IHJ27RN3F
KOPPEKIIHS [IBETA.
O0ecBeynBaHNE [[BETHBIX
N300paKeHHIM
BBoj n3zobpaxkenuii ¢
UCTIOJTb30BAHUEM PA3ITNIHBIX
102 UHPOBBIX yCTPOHCTS. 0.5 https://m.eds0o.ru/7GRK 7JKF5
[TpakTnueckas pabota 1o Teme
"O6paboTka mHPPOBHIX
dbotorpaduii"
103 Petyus. PaGora c obuactsmy. 0.5 https://m.edsoo.ru/LUXAXOCRP

OunbTpsl. [IpakTnyeckasn



https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F
https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP

pabora no Teme "Peryiib
ndpoBbIx pororpadmit”

MHorocnoitHbie 1300pakeHuUs.
TekcToBble cinon. Macka ciios.

104 https://m.edso0.ru/OZ8ER32MA
Kanansl. Coxpanenue
BbIJIEJICHHON 001acTu

105 HpaKTquCIiaﬂ pabota o Teme 1 https://m.edsoo.ru/Z6PF79A GO
"MHorocoiable n306paxxeHus"
[ToaroroBka WILTIOCTpAUA JJIs
BeO-caiiToB. [IpakTuueckas

106 pabota o Teme 0.5 https://m.edsoo.ru/7QFGIKBYK
" AHUMUPOBaHHbBIE
n300paxkeHus"
Bekrophas rpaduka.

107 Bekropuzanus pacTpoBbIx https://m.edsoo.ru/PIRQONJEXW
M300paxKeHHH
[IpakTuueckas pabora o Teme

108 1 https://m.eds00.ru/W84Z3DOGI
"Bekropnas rpaguka"
[TpuHIHIBI TOCTPOCHUS U

109 PEAAKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.r/KBPNWPJEA
MozeIen
[IpakTuueckas pabora o Teme

110 "Co3agaHue npocThIX 1 https://m.eds00.ru/2XDCSNKUP
TpEXMEPHBIX Mozenei"

111 Cetounbie MoJienT. Matepualibl https://m.edsoo.ru/ WF3MVD2FH

112 FpaKTquCKaﬂ pa60"Ta HoTeme 1 https://m.edsoo.ru/Z917SRT8Z

Cetounbie MOEIH
113 MoenupoBaHUE UCTOYHUKOB https://m.edsoo.ru/TXUL8GD3U



https://m.edsoo.ru/OZ8ER32MA
https://m.edsoo.ru/Z6PF79AG0
https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/W84Z3DOGI
https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/TXUL8GD3U

ocsenieHus. Kamepsl

[IpakTuyeckas pabora o Teme

114 1 https://m.edsoo.ru/I78NVIQDI
"Pennepunr"
115 | AwwriBise TexHozorH (3D- I https://m.edso0.r/6W1WT296C
MIPUHTEPHI)
[IonsATHE 0 BUPTYaIBHON
116 peaTbHOCTH | JIOTIOJIHEHHON 1 https://m.edsoo.ru/BZDFAHW04
peanbHOCTH
117 PeszepBHoe Bpemst 1 https://m.edsoo.ru/X3RHKBZCM
118 Pe3epBHOE Bpems 1 https://m.edsoo.ru/H4AFKWSW13
119 PesepBHoe Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 Pe3epBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpemst 1 https://m.edsoo.ru/70QVL280H
122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PeszepBHoe Bpemst 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE BpeMst 1 https://m.edsoo.ru/V1O1XFZX3
125 PeszepBHoe Bpemst 1 https://m.edsoo.ru/TUTIHED92
126 PesepBHOE Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/LVECIMOG6R
128 PesepBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHoe Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 Pe3epBHOE Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PesepBHoe Bpems 1 https://m.edsoo.ru/1L4ACVP5G8
133 Pe3epBHOE Bpems 1 https://m.edsoo0.rt/KCD677PMT
134 PeszepBHoe Bpemst 1 https://m.edsoo.ru/EPSMZV6]8



https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/BZDFAHW04
https://m.edsoo.ru/X3RHKBZCM
https://m.edsoo.ru/H4FKWSW13
https://m.edsoo.ru/11GT2RYIK
https://m.edsoo.ru/BSTC2EJSB
https://m.edsoo.ru/70QVL28OH
https://m.edsoo.ru/MR3TQ44J7
https://m.edsoo.ru/BHX69GQO6
https://m.edsoo.ru/V1O1XFZX3
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PesepBHOE Bpems
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PesepBHOE Bpems
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OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O HHO®POPMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[loHnmMaHue OCHOBHBIX HPHUHIIMIIOB YCTpOilcTBa M (HYHKIHMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWMJIBHBIX KOMITBIOTEPOB; TEHCHIHHA
Pa3BUTHsI KOMIBIOTEPHBIX TEXHOJOIMH; BIIaZIeHHE HaBbIKAMHM PaOOTHI C
ONEPALMOHHBIMA CHCTEMaMH W OCHOBHBIMM BUAAMU MPOTrPAMMHOIO
o0ecnieyeHus AJs  peuieHuss ydeOHBbIX 3a7ad [0  BBIOpaHHOM

crnenyajain3anuu

1.2

Hamnume mpencraBneHnii o 0a30BBIX MNPUHLIMIIAX OpPTaHU3ALUU |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHIMIIOB IOUCKPECTU3ALIMHU PA3JINYHBIX BUIOB

uHpopMauu

1.4

[lonumanue 06a30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOM
uHpOpMaMK (3alUCh YHCEN B TO3UIMOHHOW CHCTEME CUHUCICHHS,
JETUMOCTb IIEJBIX YHCEN, HAaX0XK/ICHHE BCEX MPOCTHIX YHCEN B 3aJaHHOM
nuanasoHe; o0paboTka MHOTOPA3PSAHBIX — IENBIX  YHCEN, aHaJIu3

CHUMBOJIBHBIX CTPOK U APYT I/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3Hanue (yHKIMOHAJIBHBIE BO3MOXKHOCTH MHCTPYMEHTAIBHBIX CPEICTB

cpensl pa3paboTKu

1.6

Brnangenne OCHOBHBIMU CBEACHHSIMH O 0a3ax HaHHBIX, UX CTPYKTYpE,

cpeacTBax CoO34aHuA U pa60TBI C HUMH

1.7

IlonnMaHue BO3MOXKHOCTEH U OFpaHI/I‘lCHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'I8.CT5[X; HaJIn4uc HpCI[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI B Pa3IUYHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTHMUeCKMM ammapaToM, MO3BOJISIIOIIMM OCYIIECTBIATh
IIPEICTABICHUE 3aJJaHHOIO0 HATYpaJbHOTO YHMCJIa B Pa3iIMYHBbIX CHCTEMax
CUMCITICHHS; BBINIONHATH MPEOOpa3OBaHUS JIOTUYECKUX  BBIPAXKECHHH,
WCIIOJIb3YSl 3aKOHBI alreOphl JOTHKHU; ONpEeAeNsiaTh KpaT4alliuil myTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTeH MexXay BepLIMHAMHU

OPHEHTUPOBAHHOT'O AlIMKINYECKOro rpaga




Ymemo

2.1

YMeHHEe HCNOIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJENH U
aHanmu3a 00BEKTOB U IMPOLECCOB: (hOPMYyIUpPOBATh I€Tb MOJCIUPOBAHMUS,
BBIIIOJIHATh AHAJIU3 PE3YyJIbTAaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHMS;
OLICHUBATh AJICKBaTHOCTh MOJIEJIM MOJEIUPYEMOMY OOBEKTY WM

MPOLECCY; MPECTABIATh PE3YJIbTATHI MOJICTUPOBAHKS B HATJISITHOM BUE

2.2

YMenne kinaccuUIMpPOBATH OCHOBHBIE 33/laud  aHalW3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepu3alusl, aHaIu3
OTKJIOHEHMI1); MOHMMATh MOCJIEIOBATEIbHOCTh PELIECHUs 3aJlad aHajlu3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauyecTBa JTAHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJEIH, TpPeoOpa3oBaHUE JaHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPIPETAIHA PC3YyJIbTATOB
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YmMenue onpenersith HHHOPMAIMOHHBIA 00hEM TEKCTOBBIX, TpaHIeCKUX
Y 3BYKOBBIX JIAHHBIX MPH 33JIaHHBIX MapaMeTpax JUCKPETU3AUU. Y MEHUE
OMpEAENATh CPEIHIOI CKOpPOCTh TMepelayd  JaHHBIX, OIICHUBATh
W3MEHEHHE BpEMEHHM TMepefauyd MpH HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX M XapaKTEPUCTUK KaHaja CBsI3U
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YMeHne CTpouTh KO/, OOECNEeYMBAIOIINK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIOI0 JUIMHY COOOIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh MPU PEUIEHWH 3a7ad CBOMCTBA IMO3UIMOHHOU
3alUCH YKCEN, AJITOPUTMBI MOCTPOCHUS 3alUCHU YHUCJIA B IMO3UIIMOHHOU
CHUCTEME CUHMCJICHUS C 3aJaHHbIM OCHOBaHUEM M TIOCTPOECHUS yHuCia MO
CTpPOKE, COJAEpXKalled 3amuch 3TOr0 4YHcia B TO3UIMOHHOM CHCTEME
CUMCJICHMs] C  3aJlaHHBIM  OCHOBAaHHMEM;  yMEHHE  BBITIOJIHSTH

apI/I(bMeTI/IHCCKI/Ie Orncpanru B MO3UINHUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHHe CTpPOUTh JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOW W
KOHBIOHKTUBHOM  HOpMalbHBIX ¢opMax IO 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIEAOBaTh OOJNACTh  HMCTUHHOCTH  BBICKAa3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHUCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarb alrOpuTMHUYECKUE 3aJaud, CBS3aHHBIE C AHAIU30M
rpadoB (3aa4ll MOCTPOEHHUS ONTHUMAJILHOTO MYTH MEXIY BEpLIMHAMHU
rpada, onpeneneHusl KOJMYECTBA PA3IUYHBIX MyTeH MEXAY BEpIIMHAMH

OPHUCHTHPOBAHHOT'O alITUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnonb3oBaTh AEPEBbsl IPU aHAIU3E U NOCTPOCHUU KOAOB U JUIS
MpeacTaBiIeHus] apu(METUYECKUX BBIPAKEHUH, MPU pEUICHHH 3aaad
IIOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO HUIPHI IO 3aJaHHOMY
aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETUIO

UTPBI




2.9

VYMmenune AHAJIU3UPOBAThL aAJITOPUTMBI C  HUCIIOJB30BAHUCM Ta6J'II/IH
TPACCUPOBKH; ONPCACTIATH 0e3 HCIIOJIb30BaHUS KOMIIBIOTCPA PE3YyJIbTAThI
BBIIIOJIHCHHUA HECJIOXKHBIX MPOrpaMM, BKIIHOYAOMIUX HHUKIIbI, BETBJICHUA U

IOAIIPOIrpaMMBl, ITPH 3aJaHHBIX UCXOAHBIX JaHHbBIX

2.10

YMeHue oOmpenenaTb CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MAacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIE aJTOPUTMBI, JBOMYHBIM IMOMCK) U HNPUBOJUTH MPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H01>'1 CJIOKHOCTHU JIA pCHICHUSA OI[HOﬁ 3aJa4du

2.11

Bnanenue yHHMBEpCAJBbHBIM SI3BIKOM TMPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTNAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCMOJIh30BaTh OCHOBHBIE
VIOPaBJISAIOMIAEe  KOHCTPYKIIMH;  YMEHHME  OCYIIECTBISATH  aHAIH3
MPENJIOKEHHOW  MPOrPaMMBL:  ONPEACTSATh  Pe3yJbTaThl  pabOTHI
MpOrpaMMbl MPHU 33JJaHHBIX UCXOJHBIX JAHHBIX; ONpPEAENATh, MIPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyUYE€HUE YKa3aHHBIX pPe3yJbTaToB;
BBISABIIATH JaHHBIC, KOTOPBHIE MOTYT TPHUBECTH K OmuUOKe B pabdore
mporpaMMbl;  (QOpPMyIHpOBaTH  HPEUIOKEHUS MO  YIYUYIICHHIO

IporpaMMHOIO KOaa

2.12

YMeHue peanu30oBbIBaTh HA BBHIODAHHOM U HM3Y4YCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE aJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX MTOCIIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YHWCIa B BHJAEC Habopa MPOCTHIX
COMHOKHUTENCH; HaX0XKJIEHHE MAaKCUMAJIbHOW (MHUHHUMAJIBbHOW) IHQPHI
HATypaJIbHOTO YKCJIa, 3alIMCAHHOTO B CUCTEME CUUCIICHHSI C OCHOBAaHHEM,
He mpeBbimaonmM 10; BeuHciaeHHE OOOOIIEHHBIX —XapaKTEPHCTHK
JJIEMEHTOB MAacCUBa WJIM YHCJIOBOM IOCIEAOBATEIBLHOCTU (CYyMMBI,
NPOU3BEACHUS  CPEOHEro  apuPMETHYECKOro, MHHHUMAJIBHOTO  H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY OJJIEMEHTOB MAacCHBa;, YMEHHE
UCTOJNB30BaTh B MPOTpaMMax JaHHBIE Pa3UYHBIX THIIOB C YYETOM
OTpaHUYEHHUI Ha JHMAana3oH UX BO3MOXKHBIX 3HAYEHHH, NMPUMEHATH IPH
peLIeHnH 3a1a4 CTPYKTYPHI JaHHBIX (CHHCKH, CIOBAPH, CTEKH, OYEPEIH,
JIepEBBS); IPUMEHSITh CTaHAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTke mporpamm OHOJIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpeacTBa OTJIAaAKU IMPpOrpamMm B CPCIAC IMMPOrpaMMUPOBAHUA

2.13

YMmenue HCII0Jb30BAaTh QJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIn3a,

MpeACTaBICHUST U 00pabOTKH JaHHBIX (BKJIIOYAs BHIOOP ONMTHMAaIbLHOTO




pelieHus, noadop JUHUM TpPEHJa, pelleHHe 3ajad MPOTHO3UPOBAHUSA);
YMEHUE HCIOJb30BaTh TAOMUYHBIC (peNIUOHHBIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
WCIONIb30BAHUEM  PA3NMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA,
MOHMMAaHUE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCITyT, TUPPOBBIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOT Hil. HapanﬂenLHHe
BBIYUCICHUA. MHoronpoueccopHHe CHUCTCMBI. Pacnpez[enéHHble

BBIYUCITUTEIIbHBIE CUCTEMBI M 00pab0oTKa OOJIBIINUX JAaHHBIX

1.2

[IpyHUMIBI TOCTPOEHUS] W anmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBoie mpotokonibl. Cerb WHrepuer. Anpecamuss B cetu HMHTepHer.
[Iporokomnsr creka TCP/IP. Cucrema nomenubsix uMméEH. Pa3znenenue [P-cetn Ha

MOJICETH C TOMOILBIO MacOK MOAceTeH

1.3

@aiinoBas cuctema. Ilouck B daitnoBoit cucreme. IlpuHIMNBI pa3MelieHus U
UMeHOBaHUs (ainoB B gonroBpeMeHHON mnamsatu. IllaGmoHsl s onucaHus

rpynn Qaitnon

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHCHUMOCTh BpPEMCHU nepeaayun oT

HH(pOPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanne nanupix. CumMeTpudHble U HecuMMeTpuuHbie mUdpel. [nudper
npoctoii 3amensl. ludp Lesaps. Hudpp Bmwxenepa. Anroput™m mudppoBaHHS
RSA

1.6

Kopnp1, mo3Bosisitoniie 0OHapyKUBAaTh U UCTIPABIIATH OIIMOKH, BOZHUKAIOUINE MIPH
nepenaue naHHbIX. Paccrosinne Xammunra. KonupoBanue ¢ TOBTOpeHHEM OUTOB.

Kozapr Xommunra

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBonyHoe  KoaupoBaHWe. PaBHOMEpHbBIE W HEPAaBHOMEPHBIC  KOJBI.
JlexoaupoBaHue COOOIICHHH, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHre OMHO3HAYHO IEKOJUPYEMBIX KOJIOB C ITOMOILBIO

nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKE KonudecTBa wuH(popmarmu. Eaunuimsi
U3MEepeHus KoiauuecTBa HHGpopMmanmMu. AsnpaBUTHBII IMOAXOJ K OIEHKE
Konu4yecTBa MHQOpMauuu. 3akoH aAJUTHBHOCTH uHpopmauuu. Popmyna

Xaptinu. Uadopmanus u BepositHocTs. @opmyia Lllennona
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Cucrembl cuucnenus. Pa3BépHyTas 3amuch ULeNbIX M JIPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBA MO3UIIMOHHOW 3allMCH YHUCTA!
KOJIMYECTBO UG B 3aMUCH, IPU3HAK JIETMMOCTH YHCIIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIIeHUs. AJITOPUTM NIEPEBOa IIEJIOT0 YKcia U3 P-MuHOM crcTeMbl CUMCICHUS

B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-uuHOl ApoOu B NECATUUHYIO.




AJITOPUTM TEepeBoAa LEJIOro 4YHcia M3 JAECATUYHOM CHUCTEMBbI CUUCIEHUS B P-
nuHyto. llepeBoj KOHEYHOM aecATHUHOW npobu B P-munyro. JIBomuHas,
BOCBMEpUYHAs U MIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHUS, CBSA3b MEXKIY HUMHU.

ApI/I(bMeTI/I‘IeCKI/Ie OI€panyvu B IIO3UMIIUOHHBIX CUCTEMAaX CYHUCIICHHUA
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TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTEMaA CHUCIICHUS. I[BOI/I‘IHO—I[CCHTI/I‘IHEIH CHUCTCMa

CUHUCJICHUA

2.5

Konuporanue tekcroB. Konuposka ASCII. OgHoOaliTHbIE KOAUPOBKU. CTaHIapT
UNICODE. Kommpoka UTF-8. Omnpenenenune wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHII

2.6

Koauposanue nzobOpaxennit. OnieHka HHPOPMAIMOHHOTO 00bEMa rpapuuecKux
JAaHHBIX MIPH 3aJaHHBIX pa3pClICHUN U FJIyGI/IHC KOAUPpOBaHHUA IBETA. HBGTOBLIG
monenu. KomupoBanue 3Byka. OueHka MH(OpMarMoOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX 4YaCTOTC AUCKPETU3AINU U pa3spAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTne BbICKa3biBaHUMs. Bbicka3bpiBaTenbHble (HOPMBI
(npeaukatsl). KBaHTOpHI CylIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOauibl HMCTUHHOCTHU. Jlormueckue BBIPAKEHHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepanny 1 onepanuy Haj MHOKECTBAMH.
3aKoHBl aireOpspl JIOTMKU. OKBHUBAJECHTHBIE IPE0Opa3oBaHUS JIOTMUYECKUX
BbIpa)XeHUH. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornyeckne (GYHKIMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMH OT KOTMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl TOrHUECKUX BBIPAKECHHMA

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIBHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

Jlormdeckue »SJeMEHTHI B cocTaBe KommbioTrepa. Tpurrep. Cymmarop.
MHuoropa3psansblii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKUX BJIEMEHTax I10
3a/IaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHHUS I10

JIOTUYECKOU CXEME

2.10

Mognenn u mopenuposanue. llenu MopenupoBaHus. AJIEKBaTHOCTb MOJENIU
MOJIEIpYEeMOMY 00BEKTY Min npoueccy. @opmanu3zanus NpUKIaJHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToB MOJECIUPOBAHMS B BUIE, YIOOHOM JUIsl BOCIIPUSTHS

yesioBeKoM. ['paduueckoe npecTaBiieHue JaHHbIX (CXEeMbl, TAOIUIbL, TpadUKH).

2.11

[IpencraBnenue wenblx 4YUCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTH
JMana3oHa 4Yucel NpU OrpaHWYECHHHM KOJM4YecTBa paspsaoB. llepenosiHeHue
paspsiaHOi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHbBIC. 3HAKOBBIM OUT. [IBOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBele JOTMYecKue omepanuu. Jlormueckuii, apudMeTHuyecKuii U

nukiuaeckuii  cnsuru. lludpoBanue ¢ MmOMOMBIO MOOUTOBOW Omepanuu




«uckimouaromee NJIN»

2.12

[IpencraBieHre BENIECTBEHHBIX YHCEN B AMSITH KOMIIBIOTEpA. 3HAYAIIASl YacTh
U TOpANOK yucia. Jlmama3oH 3HAYEHUW BEIECTBEHHBIX uucen. [IpoGiiembl
XpPaHEHHUsI BEIIECCTBEHHBIX YMCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA
pa3psiioB. BeimosiHeHWe omepanuii ¢ BEIIECTBEHHBIMU YHCIAaMH, HaKOTUICHUE

OoImn00OK IIPU BBIYUCIICHUAX

2.13

I'padrr. OcHoBHBIe TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MaTpHWIl, CIHCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oMm rpadoB (mocTpoeHue
ONTHUMAJBHOTO MyTH MEXIy BepIIMHaMH rpada, ompeesieHne KOIMYecTBa

PA3JIUIHBIX HYTCﬁ MCXKAY BCpIIMHAMHU OPHUCHTUPOBAHHOI'O AIUMKINYCCKOI'O

rpaca)

2.14

HepeBbsa. bunapnoe nepeBo. JlepeBbss moumcka. CrmocoObl 00xoma JepeBa.
[IpencraBnenne apudMeTHIECKHX BBIpAXEHHN B BUIE AepeBa. Vcmonb3oBaHue

rpadoB U AEPEBBEB NP OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYyX UTPOKOB ¢ MOIHON nHpopmanueii. [loctpoenue nepesa
nepebopa BapHaHTOB, OMNMCAHUE CTPAaTETMH WIPhl B TaOIW4HON (opme.

BBII/IFpBII_HHBIC H IIPOUT'PBIITHBIC IMTO3HUIIUH. BBII/IrpBIHIHBIe CTpaTeruun

2.16

CpCI[CTBa HCKYCCTBCHHOI'O HWHTCIIJIICKTA. I/I,Z[CHTI/I(I)I/II(aLII/I}I 151 ITIOHUCK
H306an(CHHﬁ, paciio3HaBaHUEC JIUII. Hcnons3oBanne METOJOB HCKYCCTBCHHOI'O
MHTCIIJICKTA B 06yqa101111/1x cucremax. Mcrons3oBanne MCTOAO0B UCKYCCTBECHHOI'O

WHTEJIEKTa B podoToTexHuke. MHTepHeT Bemel. HelipoHHsle ceTu

ANTOpUTMBI U IPOrPaMMHUPOBaHKE

3.1

dopManusanus NoHATHA anropurMma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAs

MOJEJb BBIUMCIICHUM

3.2

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpemsi paboTbl m 00BEM ucCHONb3yeMon
naMsiTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMNTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cnoxHoctu. IlepebopHble anroput™mbl. [lpuMepsl pa3IMYHBIX aJTOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
yIpaBJI€HUS] MCIIOJHUTENSIMH M BBIYHUCIUTENBHBIX alropuTtMoB. OmnpeneneHue

HCXOIHBIX TAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCET AATh Tpe6y€MBII>1 pe3yjabTaT

3.4

AHFOpHTMLI 06pa6OTKI/I HATypaJIbHbIX YHCCII, 3allMCAHHBIX B MO3UIIHOHHBIX
CHUCTEMaX CYHMCIICHHUA: pa36I/IeHI/IC 3alluCu YHCJla Ha OTACJIBbHBIC I_[I/I(I)pbl,
HaxXOXIACHUC CYMMBI U TIPOU3BCIACHUSA III/I(i)p, HAXOXJICHHE MAaKCHUMaJIbHOM

(MUHHMATBEHOW) UG PHIL.




[IpencraBnenue uucina B BuAe HaOOpa MPOCTBIX COMHOXKUTEIEH. AIrOpUTM
OBICTPOTrO BO3BEJICHUS B CTeNeHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C IIOMOLIBIO AJITOPpHUTMA «PCUHICTO 3paTocq)eHa»

3.5

MHor Oopa3psAAHBIC LICJIbIC YHCJIa, 3a1a1U JJIMHHOM apI/I(I)MCTI/IKI/I

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycnoBusd. Lukiel ¢ ycinoBueM. [{UKIIbI O MEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCSA B ¢aitnax. TekcToBeie U NBOMYHBIC (AIIIBL.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). Urenue u3 Qaiina. 3anuck B
(aii.

Pazouenue 3agaun Ha moazanayu. [loamporpamMmel (porieAypsl 1 PyHKITUN).

Hcnonp3oBanne cTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpouenypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka JUIs

OpraHU3alK PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. UucieHHoe
peleHre ypaBHEHHI C MOMOIIbI0 Moadopa mapaMeTpa. YuclieHHbIE METOMbI
pelieHusl ypaBHEHMi: MeToJ mnepebopa, MeETOJ| IOJIOBUHHOTO JICJIEHUS.
[IpubnmxE€HHOE BBIUMCIIEHHUE JUIMH KpUBBIX. Bhruucienue romanei ¢uryp c
MIOMOLUIBIO0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIBHUKOB, METOJ TpamleIuii).
IMouck wmakcumyma (MUHUMYMa) (YHKIHM OJHOM TEPEeMEHHOW METOJIOM

IIOJIOBUHHOT'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (QYHKIMH  sI3bIKa
MPOTPaMMHUPOBAHUS JIsI 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOpUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: HO)IC‘-IéT KOJIMYECTBa IIOABJICHHUI CHMBOJA B CTPOKE,
pazOueHne CTPOKM Ha CIIOBa MO MPOOENBHBIM CHMBOJIAM, MOWCK MOJICTPOKH
BHYTPH JAaHHON CTPOKH, 3aMEHa HAWJCHHOHM IOJCTPOKH Ha JPYTYIO CTPOKY.
I'enepanusi BceX CIOB B HEKOTOPOM alipaBUTE, YAOBJICTBOPSIONINX 3aJaHHBIM

orpannueHusM. [Ipeobpa3oBanue unciia B CHMBOJIBHYIO CTPOKY W 00paTHO

3.10

MaccuBel HW  MOCJIEIOBATEILHOCTH  4YHMCEl. BelunciaeHne  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEI0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHHS, CPEIHEr0 apu(PMETHUECKOro, MHUHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCIIOBHWIO). JIMHEWHBIA TOMCK 3aJlaHHOTO 3HAYCHHsI B MACCHBE.
ANTOpUTMBI PAa0OOTHI C JJIEMEHTaMH MAacCHBa C OIHOKPATHBIM ITPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJAHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(mMeton my3bIppKa, METOHX BBIOOpa, COPTHPOBKA BcTaBkaMu). CopTHpOBKa
cmusinueM. breictpast coptupoBka maccuBa (amroput™ QuickSort). J{BonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHUBC




3.11

JIBymepHble MaccuBbl (MAaTpulbl). AJTOpUTMBI O0pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCIOBOLO MacCuBa IO 3aJaHHBIM
IIpaBWIaM, IOUCK 3JIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIIEHUE MAaKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJIOLIOB ABYyMEPHOT'O MaccuBa

3.12

CrmoBapu  (acconMaTMBHBICE  MAacCHUBBI,  OTOOpa)keHHWs).  XOII-TaOJIHIIBL.

HOCTpO@HI/Ie aJ'I(i)aBI/ITHO-‘-IaCTOTHOFO CJIOBapsd AJ1Ad 3aJaHHOT'O TCKCTA

3.13

Crexkn. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO BBIpXKCHHSA. Bbramcienne
apru(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MMOCT(PUKCHOH (opme.

O‘leCI[I/I. Hcnons3oBaHue oucpean s BpEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEIIICEHHOTO CBS3HOTO HEOPHUEHTHPOBaHHOTO rpada. KommuecTBO pa3nuyHBIX
MyTe MeX Ay BepIIMHAMU OPUEHTHPOBAHHOTO allMKINYEeCKOro rpada. AIroputm

Jenkerpol

3.15

HepeBps. Peanmusanus aepeBa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYyp. JlBOM4YHBIE
(Ounapueie) nepeBbsi. [locTpoeHue nepeBa I 3aJaHHOTO apU(pMETUUECKOTO
BbIpakeHus. PekypcuBHbIE anropuTMbl 00xona JepeBa. Mcnoab3oBaHue cTeka u

odepeau it 00xoaa iepeBa

3.16

JluHaMuyeckoe NporpaMMHUpPOBAaHUE KaK METOJ pELICHUsA 3a4a4 C COXpPaHCHUEM
IIPOMEXYTOYHBIX PE3yJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (PYHKIMMN, MOACUET KOJIUUECTBA

BapUaHTOB, 3a/la41 ONITUMU3AlIUN

3.17

[lonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpaMmMupoBaHuu. OOBEKTH U
kiaccbl. CBoiicTBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIH3.
PazpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOAXOJA.

WHukancynsuus, HacieoBaHue, NoJauMophu3m

NudopmanoHHble TEXHOIOTUN

4.1

Ananu3 naHHbeiX. OCHOBHBIE 3a/laydl aHaiM3a JaHHBIX: MPOTHO3WPOBAHHUE,
Kimaccuukanus, KiacTepus3alus, aHaiu3 OTKIOHeHWH. [locnemoBareabHOCTH
pelIeHus 3a/1a4 aHaau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOCHHME MOJAENH, Mpeodpa3oBaHUe
JaHHBIX, BU3yalH3als JaHHBIX, MHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa u VIHTepHET-cepBUCHI UIsi OOpaOOTKM M TPEICTABICHUS JTAHHBIX.

Bonpimne nannpie. MamuaHOe 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TAONMUIl. BBIYHCIEHUE CyMMBI,
CpemHero  apu(MeTHyecKkoro, HauOonbliero (HaAaUMEHbBILEro)  3HAYCHUS

nuarna3ona. Berauciienne kol (uUIlMEeHTa KOPPENSIIHHA JBYX PSIOB JTaHHBIX.




[locTpoenue cronOuaThiX, JIMHEHYATHIX M KPYroBbIx auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop nMHUM TpeHIa, pelleHue 3aa4u NPOrHO3UPOBAHUSL.

Pemenne 3aaa4 ONITUMH3AWH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

I[I/ICerTI/ISaHI/IH npu MaAaTeMaTH4YCCKOM MOACIINPOBAHUUN HCIMIPCPBIBHBIX
IponuccCoB. MOI[eJ'II/IpOBaHI/IC JABMOKCHUA. MO,Z[GJIHpOBaHI/Ie OMOJIOIHYECKUX
CHUCTCM. MaremMaTHudecKue MOICIHN B O9KOHOMUKE. BrerancaurenbHbIC
OKCIICPUMCHTBI C MOJICIISIMU. O6pa60TI<a PE3YyJIbTATOB SKCIICPUMCHTA. MCTO,I[
HaMMCHBIINX KBaJApaTOB. OIICHKa YHUCIOBBIX IApaMETPOB MOACIUPYCEMBIX
00BEKTOB U IIpouccCCoB. BoccranoBnenne 3aBUCHMOCTEH 10 pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

BeposTHOCTHBIE MOJENH. Meronsl Momnte-Kapio. NmuranronHnoe

MOACIIMPOBAHUC. CucTeMBl MacCOBOT'O 06CJ'Iy}KI/IBaHI/I$I

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabyMIa — MpeICTaBIeHue CBEACHHUI
00 omHOTHIHBIX OOBbekTaX. Iloine, 3ammch. Kimrou Tabmwmiel. PaGoTta ¢ roToBoit
0a30ii maHHBIX. 3amoigHeHue 0a3bl gaHHBIX. [loMcK, copTHpOBKA W (UIBTPALIHS
JaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3ampochl € TapaMeTpaMH.
BrrauciisieMbie 1MoJist B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBI cBsi3ed Mexay Tabmunamu. BHemHuit

kiro4. LlemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBBIE TOKYMEHTBI. CHOCKH, OTJIaBICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U oOdopMileHUs Oubarorpapuueckux

CCBIJIIOK




CUCTEMA OIIEHKHU PE3YJIbTATOB

KoHTposib 3HaHU# y4daluxcs sBJISE€TCS COCTABHON YacThIO Mpouecca 00y4YeHusl.
ITo onpeneneHnt0 KOHTPOJIb - 3TO COOTHOIIEHHUE JTOCTUTHYTBHIX PE3yJIbTAaTOB C
3alJIaHUPOBAHHBIMU 1ENsAMU 00yueHus. OT ero ImpaBWIBHON OpraHU3alluy BO
MHOTOM 3aBUCAT 3(PPEKTUBHOCTH YIPaBICHUS YUEOHO-BOCIIUTATEIbHBIM
IIPOLIECCOM M KadeCTBO NOJAIOTOBKHM ydamuxcs. [IpaBWIIBHO NOCTaBIIEHHBIN
KOHTPOJIb Y4EOHOM JEATENBHOCTH YYalluXcs ITO3BOJSET MPENoAaBaTENI0
OLICHMBATh IOJIy4aeMble MMM 3HAHUS, YMEHUS U HaBbIKA, BOBpPEMs OKa3aTh
HE00XOMMYIO TOMOIIb U TOOUTHCS TOCTABJICHHBIX 1iesel o0yuenus. Bee 3To B
COBOKYMHOCTH  CO3/aeT  OJaronpusiTHble  yCJIOBUSA 1 Pa3BUTHUSA
[O3HABATEJIbHBIX  CIHOCOOHOCTEH  ydalluxcsi M aKTHBM3aUM  MX
CaMOCTOSITENIbHOM paObOThl HA 3aHATHUSAX.

Bubl KoHTpOIIA:

® BXOJAHOW - OCYLIECTBJISIETCS B Hayaje YypoOKa, aKTyalu3upyeT paHee
W3YUYCHHBIM y4YalllUMUCA MaTepual, TMO03BOJSET ONPEACIUTh WX YPOBEHBb
MOJITOTOBKH K YPOKY;

® TIPOMEKYTOUHBIH - OCYHICCTBISICTCS BHYTpH Yypoka. Crumynaupyer
aKTUBHOCTb, TIOJJICP)KUBACT HWHTEPAKTUBHOCTH OOYYCHHS, OOCCIICUMBACT
HEOOXOAMMBI YpPOBEHb BHHUMAHWs, TIO3BOJISIET YOEIUTHCS B YCBOCHUU
oOy4aeMbIM MOPIMI MaTepuana;

® IPOBEPOYHBIN - OCYIIECTBISETCS B KOHIIE YPOKa; MO3BOJISET YOSIUTHCS, YTO
IIEJIM, TIOCTABJICHHBbICE HA YPOKE JIOCTUTHYTHI, y4Yallluecs YCBOWJIA TOHSTHS,
MPEUIOKEHHBIE UM B XOJIE€ YPOKa;

® UTOTOBBI — OCYIIECTBIISIETCS O 3aBEPIICHWH KPYIMHOTo OJOKa WM BCETO
Kypca; TO3BOJIACT OIICHUTh 3HaHUS U yMmeHus. [Ipu olleHHBaHWUM 3HAHUU
yYaIuxcsi Ha ypokax WH(MOPMATHKK paccMaTpHBaeM pa3Hbie (OpMbI pabOThI
YYaIHuXCs.

IIpu ycTHOM OTBETE YUEHUKY CTABUTCS CIIEAYIOIIas OlICHKA, €CIIU OH:
Ouenka «5»

® pacKphlI Co/ep)KaHNE MaTepuaia B 00beMe, MPEeIyCMOTPEHHOM MPOTpaMMOid
U y4eOHHKOM;



® W3JI0KWJI MaTepuall TPAMOTHBIM S3BIKOM B OIIPEACIICHHON JIOTUYECKOU
IIOCJIEIOBATEIBLHOCTH, TOYHO HCIIOJIb3YS MaTEMaTUYECKYHO 151
CIICLIUAJIM3UPOBAHHYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

® [paBWJIBHO BBINOJHUI Tpaduueckoe H300paKeHUE alNroOpuTMa U HHbBIE
YepTekKU U TpadUKu, COMyTCTBYIOIIUE OTBETY;

® [10Ka3ajJl YMCHHEC HIUIFOCTPHUPOBATH TCOPCTHUYCCKHUE ITOJIOXKCHUSA KOHKPECTHBIMHA
ImpuMcpamMu, IpPUMCHATL HX B HOBOU CuTyallii IIpH  BBIIIOJHCHHUHA
IMPAKTUYCCKOI'O 3adaH1A;

® [IPOJEMOHCTPHPOBA YCBOCHHE PAHEE U3YUYEHHBIX COMYTCTBYIOLIUX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIB3YEMBIX IMPU OTBETE
YMEHUU U HABBIKOB;

® OTBEYAJ CAaMOCTOSTEILHO 0€3 HABOSIIMX BOIPOCOB YUUTEIS.
Onenka «4»

® OTBCT YHAOBJIICTBOPACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OTMCTKY ((5)), HO
AOIMMYIICHBI OJWH-ABA HCEAOYECTA IIPU OCBCHICHHMH OCHOBHOI'O COIACPKAHUA
OTBCTA, UCIIPABJICHHBIC 110 3dMCYAHUIO YUUTCIIA,

¢  JOIyHICHBI ommubka wian Oosee ABYX HEAOYCTOB IIPpH OCBCIICHUU
BTOPOCTCIICHHBIX BOIIPOCOB HWJIM B BBIKJIAAKAX, JICTKO HMCIIPABJICHHBIC II0
3aMCYAHUIO YUUTCIIA.

Onenka «3»

® HENOJIHO WM HEMOCIJIENOBATENBHO PACKPBITO COAEpPKAHME Marepuaia, HO
MoKa3aHo oOllee IMOHMMAaHUE BOMpPOcCa U MPOJACMOHCTPUPOBAHBI YMEHHS,
NOCTaTOYHbIE JJISI JAJIbHEWILIEr0 YCBOEHHS IPOrPAMMHOIO Marepuasna
ONPEAEIIEHHBIE IPOTPAMMOM.

OneHka «2»
® HE PaCKPBITO OCHOBHOE COJIEpKaHHUE YUYEOHOTO MaTepurarna;

® 00HapyXEHO HE3HAHHE WM HEMOJHOE MOHMMAaHUE YYEHHKOM OOJIbLIEH WU
HamOoJjiee Ba)XHOM 4YacTW Y4YeOHOro Marepuana; JIOMYLIEHbl OIIMOKM B
ONpENEeICHUN MOHATUH, TPU UCIOJb30BAaHUU CIEUUATBLHON TEPMHUHOJOTHUH, B
PUCYHKaX, cXeéMax, B BbIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI I1OCJIE HECKOIbKUX
HaBOJSALIUX BOIIPOCOB YUUTEIIS.



[Ipy  BBIMNONHEHUH  CAMOCTOSITENIbHBIX W MPOBEPOUYHBIX  pabOT Mo
TEOPETUYECKOMY KypCy

Onenka «5»
® paboTa BBINOJHEHA MMOJTHOCTHIO;

® [pu pEHICHUWU 3aJlad CHAEJIaH MEpPEeBOJI €AUHUIl BCEX BEIWYMH B E€AUHYIO
CUCTEMY W3MEpPEHHUI, BCE HEOOXOJMMbIC JAaHHBIE 3aHECEHbI B YCIJIOBHE,
MPABWJIBHO BBHITIOJIHEHBI YEPTEXKH, CXEMBbI, Ipa)UKH, PUCYHKH, COIMTYTCTBYIOIINE
pelIeHnIo 3aa4, cAelaHa MpoBepKa M0 HAMMEHOBAHUSIM, MPABUIILHO 3alMCaHbI
UCXOJHBIE (OpMYIIbI, 3amucana GpopMyia Jiisi KOHEYHOTO pacuera, MIPOBEICHbI
MaTeMaTUYeCKHe PacyeThl U JaH MOJHBIN OTBET;

® Ha KQYECTBEHHBIC U TEOPETUUECKHUE BOMPOCHI JIaH MOJHBINA, NCUECPIIHIBAIOIIUN
OTBET JIUTEPATyPHBIM SI3BIKOM C COOJIOJICHUEM TEXHUYECKOW TEPMHHOJIOTHHU B
OIPEJICIICHHON JIOTUYECKOW MOCJIE0BATEIbHOCTH, YYallANC MPUBOJIUT HOBBIE
MPUMEPBI, YCTAHABIMBACT CBSA3b MEXKAY H3YYa€MbIM WM pPAHEE W3YUYECHHBIM
MaTepuagoM Mo Kypcy MHPOPMATUKH, a TAKKE C MATEPUaIOM, YCBOCHHBIM MIPU
W3YyYEHUH IPYTUX TPEAMETOB, yMEET MPUMEHUTD 3HAHHS B HOBOM CUTYaIlUU;

® yyanuiica 0oOHapy>KHUBAET BEPHOE MOHMMAHHUE CYHUIHOCTH paccMaTPUBAEMbIX
SBJICHUM U 3aKOHOMEPHOCTEMN, 3aKOHOB M TEOPHil, TAET TOUHOE OINPEACIICHUE U
HCTOJIKOBAHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPUM.

Onenka «4»

® paboTa BBHIMOJHEHA TOJHOCTHIO Wi He MeHee dem Ha 80 % oT oObema
3alaHiss, HO B HEW UMEIOTCS HEAOYeThl W HECYIIECCTBEHHBIC OIIMOKH:
MPaBUJIBLHO 3alMCAaHBl HWCXOJMHBIE (DOPMYINBI, HO HE 3amucaHa (opmyia s
KOHEYHOTO pacyeTa; OTBET MPUBEJCH B IPYTUX CIMHHUIIAX U3MEPCHHUS,

® OTBECT HA KAUYECTBCHHBIC M TCOPCTHYCCKHUEC BOIPOCHI YIAOBICTBOPACT
BBIICTICPCUYUCIICHHBIM Tp€6OBaHI/I$[M, HO COACPKUT HCTOYHOCTHU B H3JIOKCHUU
(I)aKTOB, OHpCHCHCHHﬁ, HOHHTI/II\/’I, 00BSICHEHUH BBaHMOCBHSGﬁ, BBIBOJAAaX H
PCUICHUHU 3a/1a4,

® YYAIUICA MCHBITHIBAET TPYAHOCTM B IPUMEHEHUM 3HAHUNM B HOBOU
CUTyallud, HE B JIOCTaTOYHOM MEpE HCIOJIb3YET CBA3U C paHee H3YyYECHHBIM
MaTepUajIoOM U C MaTE€pUajoOM, YCBOCHHBIM IIPU U3YYEHUU NPYIUX IPEIMETOB.
Onenka «3»



e paboTa BBHINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIMOJHEHHOM 4YacTu
cocTaBisieT He MeHee 2/3 oT obmiero odbema), HO JIOMYIIEHBI CYIIECTBECHHBIC
HETOYHOCTH; MIPOMYIIECHBI MPOMEKYTOUHBIE PACUETHI;

* yyamuics OOHapy>XMBaeT TOHMMaHWe Yy4YeOHOro wmarepuana Ipu
HEJIOCTAaTOYHOM IMOJIHOTE YCBOEHHUS MMOHATHN U 3aKOHOMEPHOCTEN;

® yMeeT NPUMEHSTHh TOJYYCHHBbIC 3HAHUS TMPH PEHICHUU MPOCTHIX 3a1a4 C
UCIIOJIb30BAHUEM TOTOBBIX (OPMYJ, HO 3aTPYAHSETCS TPH PEHICHUH
KaueCTBCHHBIX 3a/lad M CIIOKHBIX KOJHMUYSCTBEHHBIX 3a/iady, TPeOyIOMmIX
npeoOpa3zoBanus Gopmy.

OneHka «2»

® paboTa B OCHOBHOM HE BBITIOJIHEHA (00bEM BBIMIOJHEHHOHN YacTh MeHee 2/3 oT
oOmiero oObeMa 3aJaHusl); YYallUiics TOKa3bIBa€T HE3HAHWE OCHOBHBIX
MOHSTUM, HEINIOHMMAHUE HM3YYCHHBIX 3aKOHOMEPHOCTEW W B3aUMOCBS3EH, HE
YMEET peniaTh KOJIMYECTBEHHBIE U KAUECTBEHHBIE 3a/1a4H.

[TpakTudeckas paboTa Ha KOMIIBIOTEPE:

OneHka «5»

® YYAIIUICS CAMOCTOSITEILHO BBITIOJTHUII BCE ATAIbl pabOThI;
® CO3/IJaHHBIN MPOAYKT MOJHOCThIO OTBEUAET TPEOOBAHUSIM;

® paboTa BBINMOJTHEHA IMOJHOCTHIO W TIOJNYYEH BEPHBIA OTBET WIW HHOE
TpedyemMoe npecTaBIeHUE pe3yibTaTa paboThi;

®* [IpU MNPOTPAMMHUPOBAHUHU TIOJYYEH OTBET, MPOTECTHPOBAHA MPOTPaAMMA.
Ouenka «4»

e paboTa BBIMOJHEHA TIOJHOCTBIO, HO TIPH BBHIIOJHCHUH OOHAPYKHIOCH
HEJIOCTATOYHOE BJIaJICHHE HaBbIKAMHU padoOThl B mpeasiokeHHOM [10 B pamkax
MOCTaBJICHHOM 3aJ1a4H;

® MPaBWJIBHO BBHITIOJHEHA OOJbINas 4acTh PaboThI (CBbIIE 85%), TOMYIIEHO HE
0oJiee Tpex OlHUOOK;

® - pa60Ta BBIITOJIHCHA ITOJIHOCTHIO, HO MCIIOJIb30BaHbl HAMMCHCC OIITHUMAJIBHBIC
MMoAXO0JAbl K pCHICHHUIO MOCTaBJICHHOMN 3aJa4H.

Ouenka «3»



® paboTa BBIMIOJIHEHA HE TMOJIHOCTBHIO, JOMYLIEHO OoJjiee TpeX OMHUOOK, HO
ydaluics BiaJieeT OCHOBHBIMU HaBbIKaMH paboThl Ha OBM, TpeOyeMbiMu 11st
pelIeHrs MOCTABIEHHOM 3a/1auu.

OneHka «2»

® NOIIYIICHBI CYIICCTBCHHBIC OHII/I6KI/I, ITOKa3aBIIIHC, YTO yqamm”lc;[ HC BJIaACCT
00s13aTeILHBIMU 3HAaHUAMU, YMCHUSAMU U HABBIKaAMU pa6OTBI B IIPCIIJIOKCHHOM
ITO wnu 3HaunUTEIbHAS YaCTh pa60TLI BBIITOJIHCHA HC CaMOCTOATCIIBHO.

Tect onlennBaeTcs cjeIyrnuM 00pa3om:

«5» - 86-100% npaBUIBHBIX OTBETOB Ha BOIIPOCHI;
«4» - 71-85% npaBUIBHBIX OTBETOB HA BOIIPOCHI;
«3» - 51-70% npaBUIIbHBIX OTBETOB HA BOIIPOCHI;

«2» - 0-50% mpaBHIIBHBIX OTBETOB HA BOMPOCHI.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

Nudopmatuka (B 2 yactsax); yriayoneHHoe odydenue 10 kiacc/ [Tonskos
K.1O., Epemun E.A., OO1iecTBO C OrpaHMuE€HHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopus 3HaHM»; AKITMOHEpHOE 00111ecTBO «31aTeNnbCTBO
«IIpocsemenne»

Nudopmatuka (B 2 yacTsx); yriyosnenHoe ooyuenue 11 knacc/ [lonsikos
K.1O., Epemun E.A., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Nudopmaruka. YMK nmns crapmreii mkonst: 10 — 11 xmacesr (PI'OC).

Metoandeckoe mocooue It yIuTes. Y TIIyOJI¢HHBIA yPOBEHb



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MUHTEPHET
https://lib.myschool.edu.ru
https://kpolyakov.spb.ru/index.htm
https://www.yaklass.ru/

https://kompege.ru/

Meponpmm/m, HAIIPAaBJICHHBIC HA PCHICHUS 3a/1a4 BOCIIMTAHHA

No i/ HasBanue meponpusitus

1. Hudporoit mukodes https://digital-likbez.datalesson.ru/

2. VYpoxk mudpst https://ypoxudbpsr.pd/

W

Jlenp I'T-3HanMim

4. Konkypcel ®  onuMmuaasl 1O  HOPEOMETY
PETUOHAIILHOTO YPOBHEU

MYHUIUIIAJIIBHOTO,



https://digital-likbez.datalesson.ru/
https://урокцифры.рф/

