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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo mHGpOpPMATHKE HA YPOBHE CpPEAHETO OOIIEero
oOpa3oBaHMs N1aéT NMPEACTABICHHE O IENAX, OOIIEeH CTpaTeruu
0o0y4yeHus, BOCIMTAHUS U Pa3BUTHS OOY4YaIOIIUXCS CPEACTBAMU
yueOHoro mpeamera «MHpopmaTtnka» Ha 0a30BOM YpPOBHE;
yCTaHaBIMBaeT  00fA3aTeIbHOE  MpEIMETHOE  CojAepXkKaHHe,
MpelyCMaTpUBAET €ro CTPYKTYPUPOBAHME MO pa3jieraM U TeMam
Kypca, OINpeAessieT paclpeneneHue ero mno kiaccam (rogam
U3y4EHUs).

[Iporpamma omnpenensieT KOJIMYECTBEHHbIE U KauyeCTBEHHbIE
XapaKTepUCTUKU y4yeOHOro MaTepuana i KaxIoro roja
MU3Y4YeHUs, B TOM 4YHUCIE Il COAEPKATEIbHOIO HAIOJIHEHHUS
pazHOro  BHUJAa  KOHTPOJS  (IPOMEXKYTOYHOH  aTTecTaluu
o0yyarommxcs, BCEPOCCUNCKHX IIPOBEPOYHBIX pa0or,
rOCyapCTBEHHOM WUTOroBOW artrecranuu). [Iporpamma siBisiercs
OCHOBOW JIJIsl COCTaBJEHMUSI aBTOPCKMX Y4UE€OHBIX MporpamMm u
y4eOHHUKOB, TOYPOUYHOTO MJIAHUPOBAHUS Kypca YUUTEIEM.

OO0mas XxapakTepucTHKA y4eOHOro npeamera
«Andopmaruka»

VYueOnbrii mnpeamer «MHpopmaTHKa» B cpeaHEM 00meM
00pa30BaHMM OTpPaXKAET:

CYUIHOCTh  HMH(OpPMAaTUKM  KaK  HAay4YHOM  JUCHMILIMHBL,

U3y4damleldl 3aKOHOMEPHOCTH HPOTEKaHHS U BO3MOKHOCTH

aBTOMaTH3alUU WH(OPMAIIMOHHBIX MPOIIECCOB B PA3TUUYHBIX

CHCTEMax;

OCHOBHBIE 00JIaCTH MPUMEHEHUS WH(POPMATHUKH, IPEKIE BCETO
UHGOPMAIIMOHHBIE TEXHOJOTHH, YIPABICHUE U COLHUATBHYIO
chepy;

MEXIUCLIUTITMHAPHBIN XapakTep nH(pOpMaTHKH u
MH(OPMALIMOHHOM e TENbHOCTH.

Kypc unpopmaTiku cpeaHel MIKOJIbI SBIISETCS 3aBEPIIAIOLIUM
STarioM HEMpPEPHIBHOM MOATOTOBKM ydallluXcsi B  00JacTH
WH(HOPMATHKHU u WH(}OPMaIMOHHO -KOMM YHHKAITUOHHBIX
texnonorui (MKT); oH omupaercs Ha coaepx aHue Kypca
MH(OPMATUKM OCHOBHOM IIKOJBI ¥  ONBIT IOCTOSHHOI'O
npumeHenuss  UKT, nmaér  Teopermyeckoe  OCMBICICHHE,



MHTEPIPETALNIO U 00001IEHNE 3TOr0 OMbITA.

Pe3ynbraTel 0a30BOro YpOBHS M3Y4EHHUS Y4eOHOTO IpeaMeTa
«HpopmaTHKa» OPUEHTUPOBAHBI B MEPBYIO OuYepelb Ha OOIIYIO
(YHKIMOHAJIBHYIO TPaMOTHOCTb, IOJTy4YE€HHE KOMIIETEHTHOCTEH
U1 TIOBCETHEBHOM KU3HU U 0011ero pa3putus. OHU BKIIIOYAIOT B
ceds:

MIOHMMaHHUE TIPEAMETA, KIIOYEBBIX BOINPOCOB U OCHOBHBIX
COCTaBJISIFOLIMX 3JIEMEHTOB M3y4aeMOM MPeIMETHONW 00J1acTH;
YMEHHUE pelllaTh TUIIOBBIE NMPAKTUYECKHE 3a7a4M, XapaKTepHbIE

JUISL WCIIONb30BAHUSI METOJOB M HHCTPYMEHTapus JaHHOHN

IpeMeTHON 001acTH;

OCO3HaHME  paMOK  M3ydaeMoM  IpeaMeTHoH  olbnacty,

OrPaHUYEHHOCTU METOJOB U NHCTPYMEHTOB, TUIIMYHBIX CBSA3EH

C IPyTUMHU 00JIACTSIMU 3HAHUS.

Hean nzyyenus yueoHoro npeamera « Mugopmarukar»

OcHoBHas nemnb U3Y4YEHUA y4ebHOro npenMera
«Mudpopmatukay Ha 0a30BOM ypOBHE CpemHero oOImero
obpa3oBaHusi —  oOecredyeHHe  JajbHEHIIero  pa3BUTHS

MH()OPMAIIMOHHBIX KOMIETEHIIUN BBI-ITyCK-HUKA, €0 TOTOBHOCTU K

’KU3HH B YCIIOBHUSIX Pa3BUBAIOIIErocss HH(OPMALMOHHOTO 001I1ecTBa

1 BO3pPACTaOIled KOHKYPEHIIMU Ha PhIHKE TpyAa. B cBsA3M ¢ aTUM

n3ydenue nHpopmatuku B 10—11 kmaccax 10mKHO 00€CeUUTh:

c(OpMUPOBAHHOCTh TPEACTAaBICHUH O poau HHPOPMATHKH,
UHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

Cc(OPMUPOBAHHOCTb OCHOB JIOTUYECKOTO M aJrOPUTMUYECKOrO
MBILLJICHHUS;

cOPMHPOBAHHOCTh YMEHMH paznuyaTh (AKThl U OIECHKH,
CpaBHMBaTh OLICHOYHBIC BBIBOJBI, BHUAETb MX CBS3b C
KpUTEpUSMU OLICHUBAHUS U CBA3b KPUTEPHUEB C OINpeAEIEHHON
CUCTEMOM LIEHHOCTEH, IIPpOBEPSATh HA JOCTOBEPHOCTb U
000011aTh HHPOPMAITHIO;

c(OpMHUPOBAHHOCTD IIpeICTaBICHN N 0 BIIMSTHUU
MH(GOPMAIMOHHBIX TEXHOJIOTHH Ha JKM3Hb YeJIOBEKa B OOIIIECTBE;
IIOHUMAHNE COLUAJIBHOIO0, 3KOHOMHYECKOIO, IOJUTHYECKOTO,
KYJbTYPHOT'O, FOPHUIUYECKOT0, IPUPOIHOr0, IPrOHOMHUYECKOrO,
MEIULIMHCKOTO u (bU3M0IOTNYECKOTO KOHTEKCTOB



MH(QOPMALMOHHbBIX TEXHOJIOTUH;

IPUHATHE NPABOBBIX U ITHUECKUX ACHEKTOB MH(OPMAIMOHHBIX
TEXHOJIOTHH; OCO3HaHHE OTBETCTBEHHOCTH JOJEH,
BOBJICUEHHBIX B CO3/IaHHE U UCIOJIb30BaHUE MH(OPMAILIMOHHBIX
CHCTEM, paclpocTpaHeHue HHpopMaIuu;

CO3/laHUE YCIIOBHUH /i1 Pa3BUTHS HABBIKOB Y4€OHOM, MPOEKTHOM,
HAaYYHO-UCCJIENOBATEIbCKOM W TBOPYECKOM JEATENBHOCTH,
MOTHBALUU y4aIUXCs K CAMOPA3BUTHIO.

Mecrto yueoHoro npegmera « MHpopmaTnka»
B Y4e0OHOM ILIaHe

Kypcy wunapopmatuku 10—11 KimaccoB mNpeAInecTByeT Kypc
nHpopmaTiku ocHOBHOM mkosel. CorynacHo IIpumepHoii
OCHOBHOM 00pa3oBaTelbHOW MporpaMme CpeaHero oOIero
00pa3oBaHMs Ha M3ydYeHHE MHPOPMATHKU Ha 0a30BOM YpOBHE B
10-11 xnaccax orBogutcst 70 yacoB yue6HOro Bpemenu (1 yac B
HEJIEITIO).

ba3oBblii ypoBeHb H3y4YeHUST HHPOPMATUKH PEKOMEHIYETCS
JUTSL CIEYFOIIHMX MPOUICH:
€CTECTBEHHO-HAYYHBI TPO(UIIb, OPUEHTUPYIOMUN YUaIIUXCS

Ha  Takue cdepbl  JEATENbHOCTH, KaK  MEAWIIMHA,

OMOTEXHOJIOTUH, XUMUs, (PU3UKA U JIP.;

COLMAJIBHO-D)KOHOMHYECKHU I npoduip, OpPHEHTHUPYIO NN
yyaluxcs Ha npodeccuu, CBSI3aHHBIE C COLMAIBHON chepoH,
¢uHaHCamu, SKOHOMUKOH, yIpaBJICHUEM,

peal pUHUMATEIbCTBOM U JP.;
yYHHUBEpCaJbHbI MpoduIb, OPUEHTUPOBAHHBIM B TEPBYIO

o4yepens Ha ydaluXxcs, 4ei BBIOOp He COOTBETCTBYET B MOJTHOU

Mepe HU OJJHOMY U3 YTBEPKAEHHBIX MPOpUIIECH.

ba3oBblii ypoBeHb wu3yueHuss HHGPOpMATUKU oOecreynuBaeT
IIOATOTOBKY y4damuxcs, OpPUEHTUPOBAHHBIX Ha TE
CMIEUAbHOCTH, B KOTOPBIX HWH(OPMAIMOHHBIE TEXHOJIOTUHU
SBISIFOTCSL. HEOOXOAMMBIMH MHCTPYMEHTAMH PO eccr OHATbHOM
JEATEIIbHOCTH; Y4YacTHE€ B IMPOEKTHOM M HCCIEN0BATENbCKOU
JEeSTeIbHOCTH, CBSA3aHHOM C MEXAUCIHUILUIMHAPHOW U TBOPYECKOM
TEMaTHKOW; BO3MOXKHOCTb peIIeHUs 3aJad 0a30BOro ypOBHA
CIIOKHOCTH  EQmHOro  rocyaapCTBeHHOro  3K3aMeHa IO
UH(pOpMaTHKE.



Jnsg xaxzaoro roma oOydeHHs NPEIyCMOTPEHO pe3epBHOE
ydeOHOe BpeMs, KOTOPOE€ MOXET OBITh  HCIOJIb30BaHO
y4acTHUKaMU 00pa3oBaTeIbHOrO Mporecca ajisi (GOpMUPOBAHUS
BApUATUBHON COCTABIISIONICH COMEPIKAHHS KOHKPETHOM padoueii
nporpammel. [lpu 3ToM oOs3aTenbHas (MHBapuaHTHAsl) 4YacTh
coliepKaHUsl TIpeIMeTa, YCTAHOBIIEHHAsh TPHUMEPHOW paboueit
MpOrpaMMoOi, U BpeMs, OTBOAMMOE Ha €€ H3y4d€HHE, JTOJDKHBI
OBIThb COXpaHEHBbl NOJHOCTHIO. llocimenoBarenbHOCTh H3y4YEHUS
TEM B Ipeaenax OAHOIo rojaa o0ydyeHHs MOXKET ObITh M3MEHEHa
M0 YCMOTPEHUIO YUHUTENs PU MOAr0TOBKE paboueil mporpaMmsbl U
MIOYPOYHOI'0 IIJIAHUPOBAHUS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJMETA «MH®OPMATHUKA» HA
YPOBHE

CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «MHpopmaTtuka» Ha ypoBHE
cpemHero ooOimero oOpa3oBaHUs HAIPaBICHO HA JIOCTHXKCHHUE
O0yYarONMIMMHUCS CICTYONIMX JIMYHOCTHBIX, METAMPEAMETHBIX U
MIPEMETHBIX PE3yJIbTATOB.

JINYHOCTHBIE pe3ybTaThbl

JInuHOCTHBIE  pe3yNbTaThl  OTpPa)XalOT  TOTOBHOCTh U
CIOCOOHOCTD o0yuarommxcs PYKOBOJICTBOBAThCS
chOpMHpPOBAHHON BHYTPEHHEW NO3WIMEH JIMYHOCTH, CUCTEMOU
[EHHOCTHBIX OPUEHTAIINH, MTO3UTUBHBIX BHYTPEHHUX yOEXKICHUH,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOIIeCTBa, pACIIUPEHHE IKU3HEHHOIO ONbITa M OMNBITa
NESITEIBHOCTA B TPOLIECCE peann3aliyd CPeICTBAMH Y4eOHOr o
MpeIMeTa CAEAYIOIIUX OCHOBHBIX HaIllpaBJICHUN BOCHUTATEIbHOU
JeSITENbHOCTH.

I'pasicoanckoe 6ocnumanue:

OCO3HAHHWE CBOMX KOHCTHTYIMOHHBIX MpaB W OOS3aHHOCTEH,
YBa)KECHHE 3aKOHa WU IIPaBONOPsIIKA, coburoieHne
OCHOBONOJIATAIOIIMX HOPM HH(DOPMAIMOHHOTO TpaBa W
MH(POPMALMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH  UJEOJIOTHHU AKCTpEMHU3MA,



HaI[MOHAIN3Ma, KceHopobuu, M CKpUMUHAIIUU 1o
COI[MAJIbHBIM,  PEJMTUO3HBIM, PACOBBIM, HAlMOHAIbHBIM
MPU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE.

Ilampuomuueckoe éocnumanue:

IIEHHOCTHOE  OTHOIICHHE K HMCTOPUYECKOMY  HACIEIHUIO;
nocTkeHussM Poccuum B Hayke, HMCKYCCTBE, TEXHOJOTHSX;
MOHMMaHHE 3HAYCHUS WH()OPMATUKH KaK HAYKH B JKU3HHU
COBpPEMEHHOI0 00IIecTBa.

/Jlyxoeno-npaecmeennoe eocnumanue:

cOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, OSTUYECKOTO
MIOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE
pelIeHHs, OPUEHTUPYSACh HA MOPAIHHO-HPABCTBEHHBIE HOPMBI
Y [IEHHOCTHU, B TOM 4HcCJie B cetu HTepHeT.

Acmemuueckoe 6ocnumanue:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIFOYAsl ICTETUKY HAYYHOTO
Y TEXHUYECKOTr0 TBOPUECTBA;

CMOCOOHOCTHh BOCIIPUHUMATh Pa3JIMYHBIC BUJBI HCKYCCTBA, B TOM
YUCJI€ OCHOBAaHHBIE Ha WCIOJB30BAaHUU WH()OPMAITMOHHBIX
TEXHOJIOTUH.

QDu3zuyeckoe socnumanue:

cOpMUPOBAHHOCTH 370POBOr0 U Oe30macHOro odpasza KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 37]0pPOBbIO, TOM YHCIIE U
3a cuér coOoIeHNsI TpeOOBaHMI OE30MaCHON AIKCILTyaTaIlluu
CpeAcTB UH(OpPMAIIMOHHBIX u KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUM.

Tpyoosoe éocnumanue:

TOTOBHOCTh K AaKTUBHOW JEATENBHOCTH TEXHOJIOTUYECKOW H
COILMAJIbHON HANpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH  TaKyHO
JesITeNIbHOCTb;

uHTEpec K chepam  mpodeccHOHATBHOW  JESATEIbHOCTH,
CBS3aHHBIM ¢ HMH(GOPMATHKOW, TMPOrPaMMUPOBAHUEM W
WH(QOPMAITMOHHBIMA ~ TEXHOJIOTUSIMH,  OCHOBAHHBIMH  Ha
JMOCTWKEHUSIX ~ WHPOPMATHKA W HAYYHO-TEXHHUUYECKOTO
mporpecca; yMeHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymymiein
npodeccu W peasm30BbIBATh COOCTBEHHBIC KU3HEHHBIE
TUJTaHBI;



TOTOBHOCTb M CIOCOOHOCTB K 00Pa30BaHUIO U CAMOOOPa30BAHUIO
Ha TPOTSKEHUU BCEH KU3HU.
JKonozuueckoe gocnumanue:

OCO3HAHME TIJI00AILHOIO XapaKTepa 3KOJIOIMYeCKUX MpodsieM u
IyTEeW UX PELICHUs, B TOM 4YHciie ¢ yuéroMm Bo3mokHocTer UKT.
Ilennocmu nayunozo nosnanusn:

copMHPOBAaHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSA HH(pOpPMATUKH,
JOCTH>KEHUSAM Hay4YHO-TEXHUYECKOTO nporpecca u

OOIIECTBEHHOM MpPaKTUKH, 3a CYE€T TOHUMAaHHUS POJIU
MH(QOPMALMOHHBIX PECYPCOB, MH(MOPMAIIMOHHBIX MPOL[ECCOB U
NH(OPMALMOHHBIX TEXHOJOTMH B  YyCIOBHSAX LUQPPOBOM
TpaHchOpMallUM  MHOTMX cep JKU3HM  COBPEMEHHOIO
00111eCTBA;

OCO3HAHUE IIEHHOCTH HAy4YHOW JesATEeIbHOCTH, TOTOBHOCTh
OCYIECTBIIATh IPOEKTHYIO u M CCIIE0BATENBCKYIO
JeATebHOCTh MHIMBUIYAJILHO U B IPYIIIIE.

B nporecce nocTrkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
MporpaMMbl  y4eOHOTO  TpeaMeTa «Mudpopmaruxa y
00y4JarOIIMXCS COBEPIICHCTBYETCS AMOYUOHANbHBIU UHMEILIEKN,
MpeIoIararonmi chOpMUPOBAHHOCTE:

camopecyiuposanus, BKIOYAIOUIETO CAMOKOHTPOJb, YMEHUE
MIPUHUMATH OTBETCTBEHHOCTH 3a CBOE MOBEEHUE, CIOCOOHOCTh
aJanTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TPOSIBIIATD
TUOKOCTbh, OBITh OTKPBITHIM HOBOMY;

BHYMpEeHHel  MOomueayuu, BKIIOYAIOMIEH CTpeMJIEHHE K
JOCTH)KEHUIO eI U YCIEeXy, ONTHUMH3M, WHUIIMATUBHOCTD,
YMEHHE 1€ CTBOBAaTh, UCXO/ISl U3 CBOMX BO3MOXHOCTEW;

amnamuu, BKJIFOYAIOIIEH CIIOCOOHOCTh IIOHUMATh

SMOLMOHAJILHOE COCTOSIHUE JIPYTHX, YYHUTHIBATH €ro MpH

OCYIIIECTBJICHUM KOMMYHHUKAIIMU, CIOCOOHOCTh K COYYBCTBHIO

U CONEPEKUBAHUIO;

COYUAILHBIX HABLIKOS, BKIFOYAIONIUX CIIOCOOHOCTh BBICTPAUBATh
OTHONIICHHUS C JPYTUMHU JIIOJBMH, 3a00TUTHCS, TPOSIBIATH
MHTEpec U pa3peniath KOHQIUKTHI.



MeTtanpeamMeTHbIe pe3yJbTaThl

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS 00pa30BaTelIbHOMN
mporpaMmbel 1Mo MHPOPMATHKE  OTPaXKAIOT  OBJIAJICHHE
YHHUBEPCATbHBIMH Y4€OHBIMU JACHCTBUSIMH — IO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH, PETYJISITABHBIMH.

YHuBepcajbHbIe NO3HABATEIbHbIE 1eHCTBUS

ba3zoevle nocuueckue oeiicmeus:

CaMOCTOSITENIEHO dhopmympoBaTh H aKTyaJM3upOBaTh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK WJIA OCHOBAHUS IS
CpaBHEHUS, KJaccu pukanuu u o000IIeHNS;

OTpEAENATh 1N JeSTEeIbHOCTH, 3a/JaBaTh MapaMeTpbl H
KPUTEPHUH UX JOCTHKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH u MIPOTUBOPEUHS B
paccMaTpHBAEMBIX SBJICHHSIX;

pa3pabaThiBaTh IIJIaH pEIICHHS MPOOJieMbl ¢ y4ETOM aHaiM3a
MMEIOINXCSl MATePHATBHBIX M HEMATEPHAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBHI B JICSITEIHHOCTD, OIICHUBATH COOTBETCTBHE
pe3yibTaTOB  IENISIM,  OIICHUBATH  PHUCKA  TOCIEICTBUMA
JEeATCIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH padOTy B YCIOBHUSIX pEaJIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMO/IEHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TPU PEIICHUH >KU3HEHHBIX
pooIeM.
ba3zoevie uccineooeamenvckue oeiicmeusn:

BIIAJICTh HAaBBIKAMHU Y4E€OHO-MCCIIEOBATEIHCKON M TMPOEKTHOMN
eI TCALHOCTH, HaBBIKAMH paspernieHus npolJiiem;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATENIBHOMY TOHCKY
METOJIOB  pCIICHUS MPAKTHYCCKUX 3a7a4, MPUMCHCHHUIO
pa3IMYHBIX METOJIOB ITO3HAHMS,;

OBJIAJICHUE BHUJIAMHU JCSATEIBHOCTH MO TIOJYyYEHUIO HOBOIO
3HAHUS, €r0 HHTEPIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO
B Pa3IMYHBIX YUYEOHBIX CHUTYyalHsIX, B TOM YUCJIE TIPU CO3JaHUU
Y4EOHBIX U COIMATBHBIX TIPOEKTOB;

(dbopMUpOBaHNE HAYYHOTO THIIA MBIIICHUS; BIAJCHUE HAYIHON
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATUSIMU U METOJAMU;



craBUTh U  (opMynupoBaTh COOCTBEHHBIE  3aJayud B
00pa3oBaTeIbHON ASSITENbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBISITH NTPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTYaJIM3UPOBATH
3ajady, BBIABUTaTh THIOTE3Y €€ pelIeHHUs, HaXOJUTh
apryMeHTHI JUIS I0Ka3aTelbCTBA CBOMX YTBEP)KICHHIH, 32/1aBaTh
napaMeTpbl U KpUTEPUH PEIICHUS;

aHANM3UPOBATh MOJYYEHHbIE B  XOJAE€ pEIICHUS 3a7auu
pe3yabTaThl, KPUTHYECKH OLEHHBATh MX JIOCTOBEPHOCTH,
MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLIEHKY HOBBIM CHUTYallUsM, OI[EHHBATh PUOOPETEHHBIN
OIIBIT;

OCYIIECTBIATH LEIEHANPABICHHBIA IOMCK TMEPEHOCa CPENCTB H
CHOCO0OB JIEWCTBUS B TPO(ECCHOHANBHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO
o0acTy )KU3HENeATeIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UICH, MPeiaraTh OPUTHHAIBHBIE TOIXObI U
pELICHHS; CTaBUTh TPOOJNEMBl H 3a/JadyH, JOIYCKAIOIIHe
QJIbTEPHATUBHBIC PEIICHHUS.

Paboma c unghopmavueii:

BJIaJICTh HAaBBIKAMHU TOJNy4YeHHS HHPOPMALMU U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENBHO OCYIIECTBIISITh IIOMCK, aHAIU3,
CHCTEMAaTH3aIUI0 U MHTEPIPETALNI0 HHPOPMALIUN PA3ITUIHBIX
BHJIOB ¥ (hOpM TIpeicTaBICHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUCHUS
uHbOpMAINN U 1EJIEBON ayAUTOPHH, BbIOMpas ONTHMAJIbHYIO
(bopMy mpencTaBIeHUs U BU3yaIn3alluy;

OLICHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh HH(pOpManuu, e&
COOTBETCTBHE IPABOBBIM M MOPAIBbHO-3THIECKUM HOPMaM;

UCIOb30BaTh CpeacTBa UH(GOPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX ~ M  OpPraHM3al[MOHHBIX  3a7a4  C
co0Jr0IeHnEM TpeOoBaHM PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, pPeCypcocOepexeHHs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OpPMAIIMOHHOM 0€3011aCHOCTH;

BJIaJICTh HAaBBIKAMU pACHO3HABAHMSA M 3alUTHl WHMOpMaIuu,
MH(POPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.



YﬂnBepc AJIbHBIC KOMMYHUKATHUBHBIC JeHCcTBUA

Obwenue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCeX cepax KU3HH;

pacmo3HaBaTh HeEBepOaJbHBIE CpPEACTBA OOIIECHHs, TOHUMATh
3HAYCHHUE COIHMAIBHBIX 3HAKOB, PACIIO3HABaTh MPEIIOCHIIKA
KOH()JIMKTHBIX CUTYaIlM U YMETh CMSATYATh KOH(IUKTHI;

BIIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUSI U B3aUMO/ICHCTBHS;
apryMeHTHPOBAHHO BECTH JAHAJIOT;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUSI.
Coemecmnasn 0eamenbHOCMb:

NOHMMaThb M MCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHOW U
UHAUBUAYAIbHOU paboThI;

BBIOMPATh TEMATUKY U METOIbI COBMECTHBIX JIEHCTBUN C YUETOM
OOIMX HMHTEPECOB M  BO3MOXKHOCTEM  KaXXJOro  YJeHa
KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATh JCUCTBUSA 1O €€ JIOCTUKEHHUIO: COCTaBISATh
IUIaH JICMCTBUM, pacnpeiensTh pojdu C YYETOM MHEHUH
YYaCTHHUKOB, O0CYK/IaTh PE3YJIHTaThl COBMECTHON pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJIa U KAXKIOTO y4aCTHUKA
KOMaH bl B OOIIMH pe3yJIbTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIEHUBATh HJAEH C TO3UIUU
HOBU3HBI, OPUTUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B
pazIMYHBIX ~ CHUTyalUWsX,  MpOSBIATh  TBOPYECTBO U
BOOOpaXkeHHEe, ObITh MHUITUATUBHBIM.

YHuBepcaibHbIE PeryJsiTUBHBIC 1eHCTBUS

Camoopzanuzayusn:

CaMOCTOSITENIFHO OCYIIECTBIISITh MTO3HABATENBHYIO I TEIbHOCTb,
BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYJIHPOBATh COOCTBEHHBIC
3aJaud B O0Opa30OBaTENbHOM JEATENPHOCTH W JKU3HEHHBIX
CHUTYyaIUsX;

CaMOCTOSITENIbHO COCTABIIATh IUIAH pEIICHHs MpoOJIeMBbl C
y4€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEN U
MIPEeANIOYTEHUH;

JIaBaTh OI[EHKY HOBBIM CHTYAITHIM;



paciupsaTh paMKd y4eOHOro mpeAMeTa Ha OCHOBE JHYHBIX
MPEeIOYTEHUM;

JeaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opathb
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

cmoco0cTBOBaTh (OPMUPOBAHUIO W MPOSBICHUIO IMPOKOU
SPYIUIMH B PAa3HBIX 00JACTAX 3HAHWH, TOCTOSHHO TOBBIIIATH
CBOH 00pa30BaTENIbHBINA U KyJIbTYPHBII YPOBEHb.
Camokonmpony:
JlaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBHI B
JesITeNIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENSAM;
BJIa/IETh HaBbIKaMH I103HABATEIbHONW pe(IEKCUM KaK OCO3HAHUs
COBEpIIAEMbIX JAEUCTBUM M MBICIUTENbHBIX IPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM; MCHOJIb30BaTh NPUEMBI pedIIeKCUU
JUISL OLICHKH CUTYAaIllH, BEIOOPa BEPHOTO PEIICHUS;

yYMETh OI[EHHBATh PUCKH U CBOEBPEMEHHO NMPHUHUMATH PEIICHUS
0 UX CHUXKEHUIO;

INPUHUMATh MOTHUBBl U apPryMEHTbl JAPYTUX IIpU aHaju3e
pe3yJIbTaTOB AEATEIbHOCTH.
Ilpunamue ceoda u opyzux:

NpPUHUMATB ce0s1, TOHUMasi CBOM HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBHl JIpYTHX I[IpU aHAIM3e
pe3yJIbTaTOB JEATENBbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OLINOKU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MHP C MO3HMIHMH JPYroro
YenoBeKa.

IIpenmeTHbIe pe3ybTaThl

BJIaJICHUE MPEACTABICHUSAMH O PO MH(GOPMALIUU U CBSI3aHHBIX
C HEeH MPOLIECCOB B MIPUPOJIE, TEXHUKE U OOIIECTBE; MOHATUIMHU
«uH(popManusa», «MHOOPMALMOHHBIA MPOILECC», «CHUCTEMay,
«KOMIIOHEHTBI CUCTEMBD», «CHCTEMHBIN ek,
«MH(OpPMALlMOHHAsT ~ CHUCTEMa», «CHUCTeMa  YIPaBJICHUSY;
BIaJICHUE MeETOoAaMM Ioucka uHbopManuu B ceTd VHTepHeT;
YMEHHE KPUTHUYECKH OICHHMBATh HMH(OPMAIUIO, MOIydYEHHYIO
n3 cetu VIHTepHeT, yMeHHE XapaKTepu3oBaThb OoJbllIueE
JAHHBIEC, MPUBOJNUTH IIPUMEPHI UCTOYHUKOB UX ITOJIYYEHUS U
HaIpaBJICHUS M CIOJIb30BaHUS;



IIOHUMAaHUE OCHOBHBIX IIPUHLIUIIOB yCTpOWCTBA u
(YHKIMOHUPOBAHUS  COBPEMEHHBIX CTalMOHApPHBIX U

MOOUIIBHBIX KOMITBIOTEPOB; TEeHACHUUHN pa3BUTHSA
KOMIIBIOTEPHBIX TEXHOJIOTUM; BJIaJieHHE HaBbIKAaMU pPalbOTHI ¢
olepalOHHbIMU CHUCTEMaMH, OCHOBHBIMU BHUJIAMH

MPOrpaMMHOr0 oOecrieueHus Uil peleHus yueOHbIX 3a7a4 Mo
BBIOpaHHOH CrelHaIn3allnu;

HaJM4ie MPEICTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJH B
COBpEMEHHOM MHupe; 00 o0ImuX NpUHIUNAxX pa3paboTKu u
(YHKIIMOHUPOBAHUS MHTEPHET-TTPUII0KEHUI;

NOHMMaHUe yrpo3 uH(OopMamOHHOM 0e30macHOCTH,
UCIOJb30BAaHUE METOIO0B M CPEACTB MPOTHUBOJAEHCTBUS ITUM
yrpos3am, coOirofeHue Mep 0e30MacHOCTH, MPEIOTBPAIAIO X
HE3aKOHHOE  pacHpOCTpaHEHHs] IMEPCOHAIBHBIX  JAHHBIX;
cobmoienne TpeOOBaHUI TEXHUKU O€30MACHOCTH U TUTHEHBI
npu paboTe ¢ KOMIBIOTEpAMU U JAPYTMUMU KOMIIOHEHTaMH
nM(pPOBOTO  OKPY)KEHHUsS; TIOHMMAHUE TMPABOBBIX OCHOB
UCIOJb30BaHUSl KOMIIBIOTEPHBIX MporpamMM, 0a3 JaHHBIX H
MaTepuasoB, pa3MeIlEHHBIX B ceTh HTepHeT;

MMOHMMAaHHE OCHOBHBIX HMPUHLHUIIOB JAMCKPETU3ALUU Pa3IUYHBIX
BHUJIOB MH(MOpMAIIUU; YMEHHUE OMpPEAeiiATh HH(OPMAIIMOHHBIH
00bEM TEKCTOBBIX, IrpaMUYeCKHX ¥ 3BYKOBBIX JaHHBIX IIpU
3a/IaHHBIX MTapaMeTpax TUCKPEeTU3aIuu;

YMEHHE CTPOUTH HEpPaBHOMEPHbIE KOABL, JIOMYyCKAroIlue
OJTHO3HAUHOE JIeKOAMpOBaHUE cooOmeHnil (mpeduKcHbie
KOJIbI);

BJIaJICHUE  TEOPETUYECKUM  allllapaToM,  I103BOJISIIOLIUM
OCYIIECTBIIATh IPECTABICHUE 3aJaHHOT0 HaTypaJbHOI'0 YK CiIa
B pa3IMYHBIX cHCTEMax CUHCJICHHUS; BBITIOJTHATD
peodpa3oBaHusl JIOTHYECKUX BBIPAKEHUN, HCIONIB3YS 3aKOHBI
anreOppl  JIOTUKH, ONpPENesATh KpaT4allMi IMyTh  BO
B3BEIICHHOM rpade U KOIMYECTBO MYTEH MEXAy BepIIMHAMU
OPHEHTHPOBAHHOTO AllMKINYECKOro rpada;

yMEHHE YWTaTh M I[OHUMAaThb MPOTPaMMBbl, peaTu3yolue
HECJIOKHBIE aJTOPUTMBI O0OpaOOTKM YHCIOBBIX M TEKCTOBBIX
JAHHBIX (B TOM YHCJIE MAacCHBOB M CHMBOJIBHBIX CTpPOK) Ha
BEIOpAaHHOM  JUIS ~ HM3y4YEHUS  YHHBEPCATbHOM  S3BIKE
nporpaMmMupoBaHus Beicokoro yposHs (Ilackans, Python, Java,



C++, C#); anHanu3upoBaTh AJTOPUTMBI C HCHOJIB30BAHUEM
TAaOJIMIl TPACCUPOBKM, ONpPENENsATh 0€3  HUCIOJIb30BaHUs
KOMITBIOTEPA PE3YNIbTATHI BHITIOJHEHUS HECIOKHBIX TPOrpamMm,
BKJIFOYAIONINX IHUKJBI, BETBICHUS W TMOANPOrPAMMBI, IPH
3aIaHHBIX HMCXOJHBIX JIaHHBIX; MOAU(PUIIMPOBATH TOTOBHIC
MpOrpaMMBbl Il PELIEHUs HOBBIX 3ajJlay, HUCIOIb30BaTh UX B
CBOMX MpOorpaMmax B KadecTBe NOANpPOrpamMm (Mporuenyp,
byHKIHIA);

YMEHHE pealM30BbIBATh HAa BBIOPAHHOM I W3YYEHHS S3bIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TUNOBBIE aJITOPUTMBI OOPAOOTKH YHCEIl, YUCIOBBIX
MOCJIEIOBATEILHOCTE M MACCHUBOB: IPEICTaBICHUE YHUCIA B
BUJle Habopa  HOPOCTBIX  COMHOXHUTENEH;  HaXOXKIEHHUE
MaKCHUMaJIbHOW (MUHUMAaIBbHON) HU(PHl HATYpaJbHOTO YHCIIA,
3allMCAaHHOTO B CHCTEME CYHCIEHUS C OCHOBaHHEM, He
npeBbimarimuM 10; BeraucieHne 0000IEHHBIX XapaKTEPHUCTHK
JJIEMEHTOB MAacCHBa WJIM YHUCJIOBOM TOCIEIOBATEIbHOCTH
(cymMMBl,  TpOM3BEIEHUS,  CPEIHEro  apu(pmMeTudecKoro,
MUHUMAJIbHOTO ¥ MAaKCHMAaJbHOI'O 3JIEMEHTOB; KOJMYECTBa
JJIEMEHTOB,  YIOBJIETBOPSAIOIIMX  33JaHHOMY  YCIIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa;

YMEHHUE CO3/1aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI
U JEMOHCTpPAallMOHHBIE MaTepUajbl C  HMCHOJIb30BAaHUEM
BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CpPEACTB U
O0JIayHBIX CEpPBUCOB, YMEHHE MHCIIOJIH30BATh TaOJIUYHBIE
(pensiuvoHHbIE) 0a3bl JaHHBIX, B YAaCTHOCTHU, COCTaBJIAThH
3ampockl K 0a3aM JaHHBIX (B TOM 4YHCJE 3alpoChl C
BBIYUCIIIEMBIMA TIOJISIMH), BBITIOJHITH COPTHPOBKY U TIOHMCK
3amuceid B 0as3e JaHHBIX; HAMOJHATH pa3paboTaHHylo 0a3y
JAaHHBIX; YMEHHE HCIOJIb30BaTh JJICKTPOHHBIC TAOIMIIBI IS
aHajaM3a, MPEACTaBICHUS W OO0pPabOTKM JaHHBIX (BKJIHOYas

BBIUUCIIEHUE CYMMBI, cpengHero apu(METUIECKOT O,
HanOOJIBIIIET O n HaAMMCHBIICI O 3Ha‘—IeHI/II71, peIcHnE
ypaBHEHHUI);

YMEHHUE HCIO0Ib30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN
JUIL aHainu3a OOBEKTOB M IPOIECCOB: (HhOPMYIHPOBATH LENb
MOJIEIIMPOBAHUS, BBIIIOJIHATH aHaau3 pe3yJbTaTOoB,
MOJIy4EHHBIX B XOJA€  MOJCIMPOBAHHUs;,  OLICHUBATH



aJICKBaTHOCTh ~ MOJICJIM  MOJCIHUPYEMOMY  OOBEKTYy WM
MpoIeccy; MPEACTaBIATh pPE3YyJbTaThl MOJICIMPOBAHUS B
HATJSITHOM BHJIE;

YMEHHE OpraHu30BbIBaTh JINYHOE uH(}OpMaImoOHHOE
MPOCTPAHCTBO C HCIOJB30BAHUEM PA3NMUYHBIX HU(PPOBBIX
TEXHOJIOTUH; TTOHKMaHUE BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB
TOCYJIapCTBEHHBIX  YCIyr, IU(POBBIX  00pa30BaTEIbHBIX
CEpPBUCOB; IMOHMMAaHHE BO3MOXXHOCTEW W  OrpaHUYEHUU
TEXHOJIOTUA HMCKYCCTBEHHOI'O HHTEIUIEKTa B  PA3JIMYHBIX
00JacTsX; HaJM4We TNPEICTaBICHUM 00 HCIOJb30BaHUH
uH()OPMAITMOHHBIX TEXHOJIOTUM B Pa3IMYHBIX
po(hecCHOHANIBLHBIX Cepax.

COJEP)KAHME YYEBHOI'O ITPEJJMETA
«AHDPOPMATHUKA»

B comepxanum ydeOHoro mpeamera «MHdopmaTukay
BBIJIEJISIIOTCS YETBIPE TEMATUUYECKUX pa3ena.

Paznen «lluppoBasi rpaMOTHOCTB» OXBATHIBACT BOIPOCHI
YCTpOWCTBA KOMIIBIOTEPOB U JPYIMX 3JEMEHTOB LU(POBOro
OKpYXE€HUs, BKJIHOYas KOMIBIOTEPHBIE CETH; HCIOJIb30BAHHE
CPEACTB OIEPallMOHHON CHCTEMBI; paboTy B cet VHTepHET u
HCIOJIb30BaHUE MHTEPHET-CEPBUCOB; MH()OPMaLIMOHHYIO
0€30IacHOCTb.

Pasnen «Teoperuueckne 0CHOBbI MH(POPMATHKH» BKIHOYAET
B ce0sd NOHATUIHBIN anmapar WHGOPMATUKU;  BOIPOCHI
KOIUpPOBaHUs HMHGPOpPMALUMU, U3MepeHUs HHGPOPMALMOHHOTO
00bEMa JaHHBIX; OCHOBBI JIreOpbl JIOTUKM M KOMIIBIOTEPHOIO
MOJIEJIM POBAHUSL.

Pasnen «AnropuTmbl ¥ NpOrpaMMHpOBaHMe» HAIPaBJICH HA
pa3BuUTHE aNrOPUTMHYECKOT O MBIIUIEHUS, pa3paboTKy
aJITOPUTMOB, ()OPMHUPOBAHUE HABBIKOB peasM3alliy MPOrpaMM Ha
BBIOPaHHOM SI3bIKE IPOrPaMMHUPOBAHUS BBICOKOT'O YPOBHSI.

Pasnen «WHdopmManuoHHbIE TEXHOJOrHM»  OXBAaTHIBAET
BONPOCHl ~ MPUMEHEHUs  MHPOPMAIMOHHBIX  TEXHOJOIHH,
pEaM30BaHHBIX B NPHUKJIAJAHBIX IPOTPAMMHBIX MNPOAYKTax U
MHTEPHET-CEpBUCAX, B TOM UHCJIE NPU PELICHUM 3a7a4 aHaJIn3a



JAHHBIX; UCIIOJIb30BaHUE 0a3 JaHHBIX U 3JEKTPOHHBIX TaOIUI AT
pEILICHMS IPUKIIAHBIX 3a1a4.

B npuBenéHHoMm pnanee copepaHUM ydeOHOro MHpeaMera
«H(popmaTuka» KypcUBOM BbIAEIEHbI J1ONOJHUTEIbHBIE TEMBI,
KOTOpBIE HE BXOJAT B 00s3aTENbHYIO IMporpammy oOydeHus, HO
MOTYT OBITb  HPEUIOKEHBl  JJI  HU3YyYEHUS  OTIEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCH.

11 xaace

HudpoBasi rpaMOTHOCTH

TpebGoBanust TeXHUKH OE30MACHOCTU M TMTHUEHBI IIPU paboTe C
KOMIIBIOTEPAMH M JPYTUMH  KOMIIOHEHTaMH  ITU(QPOBOTO
OKPYKEHUS.

[Tpunnuns! paboTsl KommbioTepa. [lepcoHanbHbIi KOMIBIOTEP.
Beibop koHGurypanmuu KoMmmblOTEpa B 3aBUCHMOCTH  OT
penraemMbIx 3a1a4.

OCHOBHBIE TEHJIEHIIUN PA3BUTHUSI KOMIBIOTEPHBIX TEXHOJIOTIHM.
[TapanienbHble BBIYUCIEHHUS. MHOIOMPOLECCOPHBIE CUCTEMBI.
CynepkoMIbIOTEPHI. Pacnpeoenénnvie gblYUCTIUMENIbHBLE
cucmemsl u 0bpabomka 601bUUX OaHHbIX. MUKPOKOHTPOIIIEPHI.
PoGoTtu3npoBaHHbIE TPOU3BO/ICTBA.

[Iporpammuoe o0ecrieueHue KOMIIBIOTEPOB. Buner
porpaMMHOro oOecnedyeHus M WX HazHaueHue. OcobOeHHocTH
MIPOrpaMMHOTO obecrnieueHus MOOUIIBHBIX YCTPOUCTB.
OnepanroHHas cucrema. [TonsiTue 0 CUCTEMHOM
aIMUHUCTPUPOBAHUH. WHcTtanmsimuss w AEHMHCTaJUIALIMS
MPOrPaMMHOTO 00ecIedeHUsI.

QaitnoBas  cucrema. Ilomck B (ailnoBoit  cucteme.
Opranu3zanus XxpaHeHus: 1 00paOOTKH TaHHBIX C UCIIOJIb30BaHUEM
WHTEPHET-CEPBUCOB, OOJIAYHBIX TEXHOJOTUH U MOOWIBHBIX
YCTPOMCTB.

[IpukiagHbple KOMIBIOTEPHBbIE MPOrpaMMbl ISl PELICHUS
TUTIOBBIX 3a/Jad 1O BBIOpaHHOW crenuanu3anui. CucreMbl
aBTOMAaTU3HUPOBAHHOT O POEKTUPOBAHUS.

3akoHonarenbctBo  Poccuiickoit  ®emepanuu B o0mactu
mporpaMmMHoOro oOecnedeHus. JIuneH3upoBaHue MPOrPaMMHOTI O
obecrieueHuss u 1UGPOBEIX pecypcoB. [lpompuerapHoe wu
cBoOOnHOE TMporpaMMmHoe obecrneueHue. Kommepueckoe u



HEKOMMEPYECKOEe MCII0JIb30BaHHE MPOrpaMMHOI0 o0ecredeHus 1
UppoBBIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHABJIMBaeMast
3aKOHOAATENbCTBOM P@® 3a HempaBOMEpHOE HCIIOJIb30BAaHUE
MPOrPaMMHOT0 oOecredeHust U U(POBBIX PECYPCOB.

TeopeTnueckne 0ocHOBbI MH(pOPMATHKH

Wndopmanus, JgaHHble W 3HAHUSA.  YHUBEPCAJIbHOCTD
IUCKPETHOro  mpencraBieHuss — uHopmamuu.  JIBondHoe
KoAupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI. Y CIIOBHE
®ano.  [lonamue 0  603MOJMCHOCMU  KOOUPOBAHUS  C
OOHapydiceHuem U UCnpaesienuem owuboK npu nepedaue Kood.
[Monxoast k u3Mepenuto uHpopmauuu. CyHmHOCTH 00BEMHOTO
(anmdaBuTHOrO)  MOAXOAA K  HM3MEpeHHI0  HH(OpMAaIuy;
orpeneraeHue OUTa ¢ TOUKU 3peHus aapaBUTHOrO IOJX0/a; CBA3b
MEX]Jy pazMepoM anpaBuTa U UHPOPMALMOHHBIM BECOM CHMBOJIA
(B MpeAnonaoKkeHuu O paBHOBEPOSTHOCTU MOSIBJIEHUS CUMBOJIOB);
CBSI3b MEXKIY CAMHHUIIAMU HM3MEpeHHs MHQopMmaiuu: OuTt, OairT,
Ko6aiit,  Mbo0aiit, I 0aiir. Cy1HoCTb COJIep)KATEIbHOT O
(BEpOSITHOCTHOT'0)  MOAXOAa K HM3MEPEHUI0  HH(OpMAIUy;
orpenereHne OuTa ¢ MO3UIUU COACPKAHUSI COOOIICHMUS.

Wndopmanmonnsie  mpoueccel. Ilepenaua  uHopmariuu.
Hcrtounuk, npuéMHUK, KaHal CBS3H, CUTHAJ, KOJUPOBaHUE.
Hckaxxenne uHpopManuu npu mnepenade. CKOpoCTh Tepenadu
JaHHBIX 10 KaHally CBA3M. XpaHeHue HHpopManuu, o0BEM
namatd.  OOpabotka  uHpopmanuu. Buasl  006paboTku
uH(popMaIlMU: TONyYeHHE HOBOIO COJEp)KaHUs, H3MEHEHUue
¢dopmbl nipeacraBnenus nHpopmauu. [louck nuudopmanuu. Poib
uHpopMauu U UHPOPMAIMOHHBIX MPOIECCOB B OKpYKAIOIIEM
MHUDE.

Cucrembl. KoMmoHeHTBI CHCTEMBI U HUX B3aUMOJACHCTBHE.
Cucrembl ympaBjeHus. YTpaBieHHE Kak HH(DOpMalMOHHBIN
nporecc. OOpaTHas CBA3b.

Cucrembl cuucienus. Pa3BépHyTas 3anmuch LEJIBIX U APOOHBIX
yycel B IO3ULMOHHBIX cucTeMax cuucieHus. CBolicTBa
MO3UIIMOHHOW 3allMCH 4YMCla: KOMUYEeCTBO IMGp B 3alUCH,
MpU3HAK JETMMOCTH YHCJIa Ha OCHOBAHUE CHCTEMBI CUHCIICHHS.
ANropuT™M TmepeBoja LEIOro 4ucia W3 P-UYHOH CHCTEMBI
CUHCJICHUSI B JECATUYHYIO. AITOPUTM IepeBojia KOHEYHOH P-



WYHOU IpOOH B NECATUYHYIO. ANTOPUTM IMEpPEeBO/Ia LEN0ro Yucia
W3 JCCATUYHOM CHUCTEMBbI cuHucieHus B P-uunyw. [lepesoo
KOHeYyHoU  OecamuyHot  Opoou 6  P-uumyro. ]JIBonuHas,
BOCbMEpUYHAsl U IIECTHAALATEPUYHAs CHCTEMBbl CUHCICHHUS;
MepeBO/l YHCeT MEXIYy J3TUMH cuctemMamu. Apudmernyeckue
OIEpalMH B MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS.

[IpencraBieHne LENBIX W BEIIECTBEHHBIX YHUCEN B NaMATH
KOMIIBIOTEPA.

Komuposanmne tekctoB. Komupoka ASCII. OpnoOaiiTHBIE
kogupoBku.  Crangapr UNICODE. KonmpoBka  UTF-8.
Omnpenenenue UH(OpMaIMOHHOTO 00BEMa TEKCTOBBIX
COOOIIEHUH.

KonupoBanue wuzobpaxenuit. OueHka HHPOPMALHOHHOTO
00BEMa pacTpoBOro rpauUecKoro M300paKeHUsS PU 3aaHHOM
pa3peleHuy 1 rIyOnHe KOAUPOBaHUS 1IBETA.

KomupoBanmne 3Byka. OueHka uHG(OpPMAMOHHOTO 00bEMa
3BYKOBBIX JaHHBIX MpPHU 33JaHHBIX YacTOTE AUCKPETU3ALMH U
pa3psAHOCTH KOAMPOBAHUS.

Anrebpa noruxu. BoickaseiBanus. Jloruueckue ormeparuu.
Tab-nmuibl UCTUHHOCTU JIOTHUECKUX OIepanuil «IU3bIOHKINY,
«KOHBIOHKIIMS», «UHBEPCHUS», «UMILIMKAIUA», «IKBUBAJICHIUS.
Jlornueckue BblpakeHUs. BbluMClieHHE JOrMYECKOro 3HAauYEHUs
COCTaBHOT'O BBICKA3bIBAHMSI IPH U3BECTHBIX 3HAUEHUAX BXOASAIINX
B HEro 5JIEMEHTApHBIX BbICKa3bIBaHUN. TaONUIbI MCTUHHOCTU
JIOTUYECKUX BbIpakeHU. Jlornueckue ornepanuu 1 ornepanuu Haj
MHOXXECT-BaMH.

[Ipumepsl  3aKOHOB  anredOpbl  JIOTUKU. OKBUBAJCHTHBIE
peodpazoBaHus JIOTHUYECKHUX BBIPAKCHU. Pewenue
npocmenwux Jao2udeckux ypasHenuu. Jlormueckue QyHKIUU.
[TocTpoeHue JIOTMYECKOr0 BBIPAKEHUS C JAHHOM TaOJUIICH
UCTUHHOCTH.  Hopmanvhvie  gopmei:  OU3LIOHKMUBHASL U
KOHBbIOHKIMUBHASL HOPMATbHbIE (POPMbI.

Jlornueckue nsnemMeHThl KomnbioTepa. Tpurrep. CymmaTop.
[TocTpoenue cxeMbl Ha JJOTHUECKUX 3JIEMEHTaX MO0 JOrHYeCKOMY
BBIPAXEHUIO. 3alKCh JIOTMYECKOro BBIPAKEHHS] MO JOTHYECKON
cXeMme.

HNupopManuoHHBIE TEXHOJIOTHHU



TekcToBbIif mporieccop. PenaktupoBanue u dopmMaTHpoOBaHUE.
ITpoBepka opdorpadun u rpammaruku. CpencrBa THoucKa U
aBTO3aMEHBI B TEKCTOBOM IIporeccope. Mcnonp3oBanue CTHIIEH.
CTpyKTypUpOBaHHBIE  TEKCTOBBIC  JIOKYMEHTHI. CHockH,
ornaienne. OOmaunble cepBuchl. KomnektuBHas paboTa ¢
NOKyMEHTOM. MHCTpYMEHTBI pEIeH3UPOBAHHUS B TEKCTOBBIX
mporeccopax. [enoBas mepenucka. Pedepar. Ilpasmia
IIUTUPOBAHUSI MCTOYHUKOB U oopmiieHUs: Onbmmorpaduaecknx
ccbliok. OdopmileHne CrhucKa JHUTEepaTyphl. 3HAKOMCMBO ¢
KomnvlomepHou  eépcmkou  mekcma.  CneyuanuzuposaHuvie
cpeocmea pedaKmup 08aHuss MAMeMamudeckux meKcmos.

BBoz n3o0paxeHuil ¢ HCIIoNIb30BAHUEM PA3JIMYHBIX U(POBBIX
ycTpoiictB  (udpoBbX  (oToanmmapaTtoB HU  MHUKPOCKOIIOB,
BHJICOKaMep, CKaHepoB U T. 1.). ['paduueckmii pemaktop.
OO6paboTka rpaduueckux 0OBEKTOB. PacTpoBasi W BeKTOpHas
rpaduka. @opmatsl rpaduueckux (aitios.

Coz0anue u npeobpasosanue ayouo8U3VaIbHLIX 00bEKMOE.
O06paboTka M300pakeHUsI M 3BYKa C MCIOJb30BAHUEM WHTEPHET -

MIPHIIOKEHUI.
Mynetumenna. KomnerotepHblie npezenTanuu. Mcenonp3oBanue
MYJIBTUMEIUMHBIX OHJIAH-CEPBHUCOB IS pa3paboTKu

Mpe3eHTAlUM MPOEKTHBIX padoT.

[IpyHIMIIBI TOCTPOEHUST M PEAAKTUPOBAHUS TPEXMEPHBIX
monenedd. Cemounvie mooenu. Mamepuanvl. Mooeruposanue
ucmouHuxos oceewenusa. Kamepuvl. Aooumuenvie mexnonouu
(3D-npunmeput). Ilonamue o0 6uUPMYANbHOU peAIbHOCU U
OONOJIHEHHOU PealbHOCMU.

12 kjaacce

udposas rpaMOTHOCTH

[IpyHUIMIIBI  TOCTpPOEHUST U anmapaTHble  KOMIIOHEHTBI
KOMIIbIOTEPHBIX ceTel. CereBbie MpoTOKOJbl. CeTh MHTEpHET.
Anpecanus B cetu MIHTepHeT. CucTemMa TOMEHHBIX UMEH.

Beb6-caiit. BebG-ctpanuna. BzaumoneiictBue Opayszepa ¢ BeO-
cepepoM. JluHamuueckue cTpaHuIlpl. Pa3zpaboTka HMHTEpHET-
npunoxkeHuit (caiitos). CereBoe XpaHEHUE TaHHBIX.

Bunsl nearensnoctu B cetu Untepuer. CepBucel UHTepHeTa.
I'eo-undopmanioHHple CHUCTEMBI. [ €OJOKAllMOHHBIE CEPBUCHI



pealpHOrO  BpeMeHH  (JIoKauus MOOWIBHBIX  Tesie()OHOB,
OIpeNesieHHe 3arpy>KeHHOCTH aBTOMArucTpaied u T. IL.);
WHTEPHET-TOPTOBJISl; OpOHUPOBAHUE OUIIETOB, TOCTUHHII U T. TI.

l'ocynapcTBeHHBIE  DJIEKTPOHHBIE  CEPBUCHI M YCIYTH.
CommanpHple  CeTH  —  OpraHuW3anus  KOJUICKTHBHOTO
B3aMMOJICCTBUS U 0OMeHa HaHHBIMU. CeTeBOM ITHUKET: MpaBHiia
nmoBefeHuss B KuOepmpocTpaHcTBe. [IpobOiema MOATMHHOCTH
noiydeHHo  uHpopmauuu. OTKpbITEIE  00pa3oBaTeIbHbIC
pecypchl.

TexHOreHHBIE ¥ DKOHOMHYECKHE YIPO3bI, CBS3aHHBIC C
ucnons3zoBanueM MKT. O6umme mpobiembl 3alMTH HHGQOpMAUu
u  uHpopMauuoHHOM  OezomacHoctu. CpencrBa  3amIUTHI
nHpopManuu B  KOMIBIOTEPAX, KOMIBIOTEPHBIX CETIX U
aBTOMATH3MPOBAHHBIX WH(OpMAIMOHHBIX cHucTemax. [IpaBoBoe
obecrieyeHrue HWH(POPMAIMOHHOW O€30MaCHOCTU. JJIeKMpOHHAS
NnOONUCH, cepmupuyuposanHvle camol U OOKYMeHmbl.

IIpenoTBpalilieHe HECAHKIMOHUPOBAHHOIO JOCTYNa K JIUYHON
KOH(HIeHLIHaIbHON uHpopMmanuuy, XPaHsIIEncs Ha
MEPCOHAILHOM  KOMIBIOTEPE,  MOOMJIBHBIX  YCTPONCTBAX.
BpenonocHoe nporpammHoe obecrieueHre U crocoobl 0OpbOBI C
HUM. AHTUBHUPYCHBIE TporpaMmbl. Opranu3zaius JHYHOTO apXuBa
uHpopmanuu. PeszepBHoe konupoBanue. IlaposnbHas 3ammra
apxuBa. [llugposanue oannvix.

NudopmarnmonHsie  TeXHOJOTMM W mpodeccruoHambHas
nestenbHOCTh.  MHpopmanmonnsie  pecypesl.  Ludposas
sKOHOMUKA. H(opMamoHHas KyabTypa.

TeopeTndeckne 0CHOBbI HHPOPMATHKH

Monemm u  moxemupoBanue. llenmm  mMopenmpoBaHus.
AIeKBaTHOCTb MOJIEIN MOJAEIUPYEMOMY OOBEKTY HIIM IPOLECCY.
dopmanuzanus TPUKIaIHbIX 3a1a4.

[IpencraBiaeHne  pe3yiabTaTOB  MOJCIUPOBAHUS B  BHUJE,
yIOOHOM  JJIi  BOCHPHUATHS  4YEJIOBEKOM. [ 'paduyeckoe
Ipe/ICTAaBICHNE JaHHBIX (CXEMBI, TaOJUIIBI, IPauKN).

I'pappr. OcHoBHble moHATHSA. Buasl rpados. Pemenue
AITOPUTMHUUYECKUX 3a/a4, CBA3aHHBIX C aHaiu3oM rpados
(mocTpoeHHe ONTUMAIBLHOTO MYTH MEXIY BeplIIMHamMHu rpada;
OIpENEICHUE KOJMYECTBA Pa3IMUHBIX MyTeH MEXIy BepLIMHAMHU



OPHEHTHPOBAHHOTO AIIMKINYECKOro rpada).

HepeBbsa. bunapnoe nepeBo. IucKkpeTHbIE UTPHI ABYX UTPOKOB
¢ mnonHoii wuHpopmanuen. I[locTtpoenme pgepeBa mepedopa
BApHAHTOB; ONMCAHHUE CTPATErMM MIpbl B TabJuM4HON (opme.
Breurpeinasie cTpaTeruu.

Hcnonws3oBanue rpaoB U 1epeBhEB MPH OMMCAHUN O0HEKTOB U
MIPOLIECCOB OKPY>KAIOIIET0 MU PA.

AJTOPUTMBI ¥ IPOrPaMMHPOBAHHUE

Ormpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOTHI MPOCTEUIINX
aITOPUTMOB YIIPABIEHUS MCIOJHUTEISIMH U BBIUUCIUTEIBHBIX
anroput™MoB. OmperneneHue HCXOAHBIX HaHHBIX, MPU KOTOPBIX
aNTOPUTM MOXKET JJaTh TpeOyeMblil pe3yIbTarT.

Oranbel  pelIeHWs  3aJa4  Ha  KoMmOblooTepe.  A3bIK
nporpammupoBanus  (Ilackans, Python, Java, C++, C#).
OCHOBHBIE KOHCTPYKIIMHM SI3bIKa TPOrPAaMMHUPOBAHUS. TUIIBI
JaHHBIX:  [EJOYMCIICHHBbIC, BEIIECTBEHHBIC,  CHMBOJILHBIC,
noruyeckue. Bersnenus. CoctaBHble ycioBus. LHukiasl ¢
ycioBueM. llukiael 1mo mepemeHHO#. Mcnosib3oBaHue Ta0JIMIL
TPacCUPOBKH.

Pa3paboTka u nporpaMMHas peanu3anus aJIrOpuTMOB PEIICHUS
TUTIOBBIX 3a/1ad 0a30BOT0 ypoBHs. [Ipumepsl 3amay: anropuT™Mbl
00paboTKu KOHEYHOU YU CIIOBOI MOCJIEN0BATEIIBHOCTH
(BBIUMCIIEHUE CYMM, MPOU3BEIACHUM, KOJIUYECTBA HJIEMEHTOB C
3aJJaHHBIMHA CBOMCTBAMHM); aJrOPUTMBI aHANM3a 3alMCH YHCEN B
MO3UIIMOHHOW CHCTEME CUHCIIEHUS; ajJrOpUTMBbI pElIeHUs 3aaady
METOJIOM Tepedopa (IMOMCK HAauOOJBIIEro O0IIEro ASIUTENS IBYX
HATYpaJIbHBIX YHCENl, IPOBEPKA YUCIIA Ha MPOCTOTY).

O6paboTka CHUMBOJBHBIX JMJaHHBIX. BcrpoeHHble (yHKINM
SI3pIKa MPOTPAMMHUPOBAHUS JUIsI 00paObOTKH CHMBOJBHBIX CTPOK.
Aneopummul Ppeoaxmupoeanus meKkcmos (3amena
cumeona/ppazmenma, yoanenue u 6Cmaska cumeoa/ppacmenma,
NOUCK 8X0COeHUs 3A0AHHO20 00paszya).

Tabnuunple BeNMWYUHBI (MaccuBhl). [loHamue 0 08YMepHbIX
maccusax (mampuyax). AITOPUTMBI PabOTBI C DJIEMEHTAMH
MaccHuBa € OJHOKPATHBIM MPOCMOTPOM MacCHBa: CyMMHPOBaHHE
AJIEMEHTOB MAacCHBA; MOJCUET KOJUYECTBA (CyMMBI) 3JIEMEHTOB
MacCHBa, YIOBJIETBOPSAIOMINUX 3aJaHHOMY YCJIOBHIO; HaAXO0XKJICHHE



HauOONbIIEro (HAaMMEHBIIET0) 3HAYEHHS JJIEMEHTOB MAacCCHBA;
HaxoXJeHue BTOPOI'O no BEJINYMHE HauOOJBIIIET O
(HauMeHBIIET0)  3HAYCHMS; JIMHEWHBIH TOHMCK  DJIEMEHTA;
IepecTaHOBKa 3JIEMEHTOB MAacCHUBa B 00paTHOM MOPSIKE.

CoptupoBka OnHOMEpHOro MaccuBa. IIpocTbie MeToJbI
COPTUPOBKM (Hampumep, MeETOA Iy3bIpbKa, METOA BHIOODA,
copTupoBKa  BcTaBkamu). [lommporpammel.  PekypcusHvlie
aneopummbl.

CnooicHocmv ~ @bIYUCTEHUA:  KOIUYECMBO  BbINOJHEHHbIX
onepayui, pasmep UCNOAb3YEMOU NAMAMU,  3A6UCUMOCHIb
KOIU4ecmea onepayuti om pasmepa UCX0OHblX OaHHBIX.

NudopmanuoHHbIe TEXHOJIOTHA

Anamu3  gaHHbIX. OCHOBHBIE 3aJayd aHalu3a JIAHHBIX:
MPOrHO3UPOBAHUE, KIacCUu(PUKAIUA, KIacTepu3alus, aHalu3
oTkyoHeHuH. [locimenoBaTeNbHOCTE pEIICHHs 3ajJad  aHalau3a
JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OIEHKA KayecTBa
JAHHBIX, BBIOOP W/WJIM TOCTPOEHUE MOJEIH, NpeoOpa3oBaHUE
JaHHBIX, BHU3yallM3allds aHHBIX, MHTEPIPETAlUs PE3yJIbTATOB.
Hnmennexmyanvuulii aHaiu3 OaHHbIX.

AHanu3 JaHHBIX C TOMOINBIO  DJEKTPOHHBIX  TAOJHII.
Brraucnenne cymmbl, cpeHero apu(GMeTHdecKoro, HanOoIbIIIEro
M HauMEHbIIEr0  3HAUYEHWW  Juamna3oHa.  Bwulyucinenue
K03 puyuenma xoppenayuu 08yx psoos danwvix. Iloodbop runuu
mpeHoa, peutenue 3a0ay NPOSHOIUPOBAHUS.

KomnbroTepHo-MaTeMaTuyeckue MOJIEITH. Dtansl
KOMIIBIOTEPHO-MATEMAaTUYECKOr0 MOJAEIMPOBAHUS: IOCTAHOBKA
3aja4yM,  pa3paboTka  MoOjenu, TECTUPOBaHHE  MOJEINH,
KOMITBIOTEPHBII HKCIIEPUMEHT, aHaJun3 pe3ynbTaToOB
MoJenupoBaHus.  [lpumepwl:  modenupoeanue — O8UHCEHUS,
MoOenupoganue OUONOGUYECKUX —CUCmeM;, MamemamuiecKue
MoOenu 8 IKOHOMUKE U Op.

UucnenHoe pelieHWe YypaBHEHHM C TOMOIIBIO moadopa
napamerpa. Onmumuzayus KAk HOUCK HAUTYYULe20 pelleHUs 6
3a0annvix ycnosusx. Llenesasa ¢hynxyus, oepanuvenus. Pewenue
3a0a4 ONMUMUZAYUU C NOMOUDBIO DJIEKIMPOHHBIX MAOIUY.

Tabnuunble (pensuuoHHBIE) 0a3bl JaHHBIX. Tabmunma —
Mpe/ICTaBIeHHe CBeAeHU 00 onHOoTUNHBIX oObekTax. I[lore,



3anuck. Kiroy tabimuel. PaGora ¢ rorosoil 0a3oi [IaHHBIX.
3anomHeHue 0a3bl JaHHBIX. [1OMCK, COPTHPOBKA W (PHIIBTpALIUS
3anuceil. 3ampockl Ha  BBIOOPKY JaHHBIX. 3ampochl ¢
napaMeTpaMu. BeIucIsieMbIe TOJIS B 3aIIpocax.

Muorotabimynbie 0a3bl  JaHHBIX. THIBI  CBSI3EH MEXIy
taOymuamu. Brewnuti  kmou. Ilenocmnocms.  3anpocel K
MHOTOTa0JIMYHEBIM 0a3aM TaHHBIX.

CpencrBa MCKyCCTBEHHOTO WHTELIEKTa. CepBUCH MALTHHHOTO
MepeBo/ia M paclo3HaBaHWS YCTHOW peun. MaeHTuduramus u
MOMCK HM300paKeHuH, pacrno3HaBanue juil. CamooOydaronuecs
cucTeMbl. VICKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonp3oBaHne METOAOB HMCKYCCTBEHHOTO HWHTEIUIEKTAa B

O6yanOH1HX cucreMax. Hcmons3oBanne MECTOJ0B
HCKYCCTBCHHOI'O HMHTCIIJICKTA B pO6OTOTeXHI/IKe. I/IHTepHCT
BeIIeH. HepCHCKTI/IBBI Pa3sBUTHUA KOMIIBIOTCPHBIX

HUHTCJIICKTYAJIbHBIX CUCTCM.



TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O ITPEIMETA
«AHP®OPMATHUKA»

11 kaacc (34 yacoB)

1 gac B Heneno, Bcero — 34 yacoB

Ne | HammeHoBaHue pa3iesioB H TeM KoaunuyecTBO 4acos DJIeKTPOHHbIE
n/n NporpaMMabl uugposbIie
Bcero Kontpoa | IlpakTu4 oOpa3oBaTeJibHbIE
bHbIE ecKme pecypchl
padoThI padoThI

Pasznen 1. Hudposasi rpamoTHOCTSH (6 4acoB)
1.1 | Komnberorep: anmapatHoe U https://bosova.ru/

MPOrpaMMHOE 00ECIIeUYeHHUE, https://uchi.ru/

o 6 0

(aiinoBas cuctema https://resh.edu.ru/

Hroro no pazaeny 6

Pasnesa 2. Teoperuueckue ocHOBBI HHGO

pmaTuku (21 yacoB)

2.1 | Undpopmanus u nHpopMaloHHbIE https://bosova.ru/
MIPOLIECCHI 5 0 https://uchi.ru/
https://resh.edu.ru/
2.2 | IlpencraBnenue nHOpMAIIHU B https://bosova.ru/
KOMITBIOTEPE 8 0 https://uchi.ru/
https://resh.edu.ru/
2.3 | DneMeHTHI aareOpbl JOTHKH https://bosova.ru/
8 1 https://uchi.ru/
https://resh.edu.ru/
Uroro no pazneny 21
Pa3znen 3. UndopmanuoHHbie TexHO10THH (7 4acoB
3.1 | Texnomoruu o6pabOTKH https://bosova.ru/
TEKCTOBOH, rpaduuecKoi 1 7 1 https://uchi.ru/
MYJIbTUMEIUIHON HHpOpMaim https://resh.edu.ru/
Hroro no pazpeny 7
OO611ee KOTUYECTBO YACOB 1O 34 )
porpaMme
12 kaacc (34 yacoB)
1 yac B Henemo, Bcero — 34 yacoB
Ne | HammeHoBaHMe pa3iesioB H TeM KoanuecrBo yacos DJIeKTPOHHbIE
n/n NporpaMMabl uupposbie
Bcero Kontpoa | IpakTuu odpa3oBaTeibHbIE
bHbIE ecKue pecypcsbl
padoThI padoThI
Pasjnea 1. llndpoBasi rpamoTHOCTD (8 YyacoB)
1.1 | CereBble HH(pOpPMALIMOHHBIE https://bosova.ru/
TE€XHOJIOTUU 5 0 15 https://uchi.ru/
’ https://resh.edu.ru/
1.2 | OCcHOBEBI coLIMAIBLHOM 3 0 0 https://bosova.ru/




UH(HOPMATUKHU https://uchi.ru/
https://resh.edu.ru/
Uroro no pazneny 8
Pa3jesa 2. Teopernueckne 0CHOBBI HH(pOPMATHKH (5 4ACOB)
2.1 | UudpopmanmonHoe https://bosova.ru/
MojienupoBaHue (5 yaca) 5 1 0 https://uchi.ru/
https://resh.edu.ru/
Hroro no paznemy 5
Pa3nen 3. Anropurmsl u nporpammupoBanue (11 yacoB)
3.1 | ANropuTMBI U 3JIEMEHTHI https://bosova.ru/
MIpOrpaMMH POBaHUS 11 1 4,5 https://uchi.ru/
(11 gacoB) https://resh.edu.ru/
Hroro no pazgeny 11
Pa3nen 4. Undopmannonnsie TexHoaoruu (10 yacon)
4.1 | DIeKTpOHHBIC TaOIUIIBI https://bosova.ru/
6 0 2,2 https://uchi.ru/
https://resh.edu.ru/
4.2 ba3bl maHHbBIX https://bosova.ru/
2 0 2 https://uchi.ru/
https://resh.edu.ru/
4.3 CpenctBa UCKYCCTBEHHOT'O https://bosova.ru/
WHTEJUIEKTa 2 0 0 https://uchi.ru/
https://resh.edu.ru/
10
OO1ee KOMUYECTBO YaCOB IO 34 ) 10,5
porpaMme
IMOYPOYHOE IINTAHUPOBAHUE
11 KJIACC
KoJsn4yecrBo yacos ieKTpOHHbIE
Ne m/ Aara uugpoBbIe
Tema ypoka Kourpo| IIpakTny| uzyuen
n Beero | apHbIe | eckme s oOpa3oBarejbHbIE
padoThi| padoThI pecypeet
1 Texuuka 0€30MaCHOCTH U 1 1 https://resh.edu.ru/subje
TUTHMeHa npu paboTe ¢ ct/lesson/4715/start/103




KoMIibloTepamu. [IpuHIHIbI nenensi| 80/
a00TEI KOMIIBIOTEPA

p p https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-6-1-istorija-
razvitija-vt.pptx
https://resh.edu.ru/subije
ct/lesson/5425/start/150
ol

TeH/ICHIUN PA3BHTHS https://bosova.ru/metod

KOMITBIOTEPHBIX 2 ist/authors/informatika/

Texnonoruii. Ilipodopuentamus HEACIHA | 3/files/eor]10/presentati
ons/10-7-1-
osnovopolagajushhie-
principy-ustrojstva-
jevm.pptx
https://bosova.ru/metod
ist/authors/informatika/

TporpaMMHOE OGecredeHne 3/files/eor10/presentati

kommbroTepa. Ilp.p. Nel ons/10-8-1-

«ITonyueHne JaHHBIX 00 3 programmnoc-

anmapaTHOM 4acTH U Henens Obﬁw

POrpaMMHOM 00€eCIICYeHUH kompjutera.pptx

KOMIIBIOTEPA https://resh.edu.ru/subje
ct/lesson/5421/start/358
15/
https://bosova.ru/metod
ist/authors/informatika/

Onepaunu ¢ aiinamu u A 3/files/eor10/presentati

nankamu.IIp.p. Ne2 «Omneparuu ¢ RS- O_HS/ 10-9-1-fajlovaja-

(aitnamu ¥ nankamm» 8 _smtema—
kompijutera.pptx

PaboTa ¢ nmpukiagHbIM

MPOrpaMMHBIM

obecneuennem. Ip.p Ne3 5 https://resh.edu.ru/

«Pabora ¢ MMpUKJIaIHBIMU HEACTA https: //uchi.ru/

porpaMMamH 10 BbIOpaHHOMN

CIIEN a3 A AN
https://bosova.ru/metod

3akoHozaTenbcTBO Poccuiickoit 6 ist/authors/informatika/

Dezepanuu B 061aCTH 3/files/eor] 1/presentati

Henems

MPOrPaMMHOTO 00eCreueHUS

ons/11-18-1-
informacionnoe-pravo-
i-informacionnaja-




bezopasnost.pptx

https://resh.edu.ru/subje
ct/lesson/6472/start/166
779/

JIBonuHOE KOJUpPOBaHKE

HEOCIIA

https://resh.edu.ru/

https://bosova.ru/

[Toaxoapl K U3MEPEHHIO
uH(popMauu

HCOCIIA

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati

ons/10-2-1-podhody-k-

izmereniju-
informacii.pptx

https://resh.edu.ru/subje
ct/lesson/6469/start/150
59/

WHupopmarimoHHbIE POLIECCHI.
[lepenaua u xpaHeHnue
uHpopmaruu

HCOCIIA

https://resh.edu.ru/subje
ct/lesson/6455/start/105
03/

10

O06paboTka nHpOpMaIUU

10
Henenst

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-4-1-obrabotka-
informacii.pptx

11

CI/ICTCMBI, KOMIIOHCHTBI CUCTEM
U UX B3aUMOJICHCTBHE

11
Henems

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-3-1-
informacionnye-svijazi-
v-sistemah-
razlichnoj%?20prirody.p
ptx
https://resh.edu.ru/subje

ct/lesson/6470/start/103
48/

12

CHucTeMBl CUMCIIEHUS

12
Hezes

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-10-1-
predstavlenie-chisel-v-
pozicionnyh-cc.pptx

https://resh.edu.ru/subje
ct/lesson/5620/start/151
24/




13

AJTOpUTMBI IIEPEBO/IA YU CET U3
P-nuHOM cucTeMbl CUUCIIEHUS B
JECSATUYHYIO U 00paTHO

13

Henesd

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-11-1-perevod-
chisel-1z-odnoj-
sistemy-schislenija-v-
druguju.pptx

14

I[BOI/I‘—IH&SI, BOCBMECpHUYHAA U
mecTHaaguaTepuIHast CUCTCMbI
CUHUCIICHUA

14
Henems

https://resh.edu.ru/subje
ct/lesson/5620/start/151
24/

15

ApudmeTrueckue ornepammy B
MO3UIIMOHHBIX CHCTEMax
CUHCJICHUSI

15
HeJes

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-12-1-
arifmeticheskie-
operacii-v-pozicionnyh-
sistemah-
schislenija.pptx

https://resh.edu.ru/subje
ct/lesson/5423/start/359
85/

16

[IpencraBienne neabix U
BCHICCTBCHHBIX YHUCCII B ITAMATHU
KOMIIbIOTEpa

16
HeJens

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-13-1-
predstavlenie-chisel-v-
kompjutere.pptx

17

KonupoBanue TekcToB

17
Henems

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-14-1-
kodirovanie-tekstovoj-
informacii.pptx

https://resh.edu.ru/subje
ct/lesson/5225/start/203
084/

18

KonupoBanue
uzoopaxxkenuid. ITp.p Ned
«luckperuzanus rpapuueckoi
uH(popMaIUN»

18
Henens

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-15-1-
kodirovanie-

graficheskoj-
informacii.pptx

https://resh.edu.ru/subje
ct/lesson/5556/start/166




550/

19

Koauposanmue 3Byka.Ilp.p Ne5
«/luckpernsanus 3ByKoBOU
uH(popMaIIN»

19
Hezemns

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-16-1-
kodirovanie-zvukovoj-
informacii.pptx

https://resh.edu.ru/subje
ct/lesson/5556/start/166
550/

20

Bricka3siBanus. Jloruueckue
onepauuu

20
HeZeIs

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-18-1-algebra-

logiki.pptx
https://resh.edu.ru/subje

ct/lesson/5426/start/163
620/

21

Jlornueckue BbIpaKeHUA.
Tabnuuesl HCTHHHOCTH
JIOTUYECKUX BBIPAXKECHUIN

21
Hezes

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati

ons/10-19-1-tablicy-

istinnosti.pptx
https://resh.edu.ru/subje

ct/lesson/5426/start/163
620/

22

Jlornyeckue onepauuu u
olepanyy HaJl MHOXKECTBAMHU

22
Henems

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-17-1-nekotorye-
svedenija-iz-teorii-
mnozhestv.pptx

https://resh.edu.ru/subje
ct/lesson/6061/start/360
68/

23

3aKOHBI anreOpbl JTOTUKH

23
Henems

https://resh.edu.ru/subje
ct/lesson/4714/start/163
744/

24

Pemenune npocremmx
JIOTUYECKUX YPAaBHCHUM

24
HeZeIs

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-22-1-
logicheskie-
zadachi.pptx




https://resh.edu.ru/subje
ct/lesson/4713/start/202
991/

Jlornueckue GyHKINU.
ITocTpoenune n10ruuecKkoro

25

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
ons/10-20-1-
preobrazovanie-

25 BBIPQKEHUS C TAHHOM Tabiuiei memens | logicheskih- ichesk‘i.h—
HCTHHHOCTH vyrazhenij.pptx
https://resh.edu.ru/subje
ct/lesson/4714/start/163
744/
https://bosova.ru/metod
) P 26 ist/authors/informatika/
26 COMIILIOTEDa Helelst 3/files/eor10/presentati
p A ons/10-21-1-elementy-
shemotehniki.pptx
KonrponpHas pabora o reme
" 27
27 TeopeTnueckre OCHOBBI
" Henems
uH(pOpPMaTUKHU
https://bosova.ru/metod
ist/authors/informatika/
TeKCTOBBIi MPOLECCOp H €ro 3/files/eor10/presentati
)3 0a3oBbie BosMoxkHOCTU. ITp.p.No 28 ons/10-23-1-tekstovye-
6 «MHOTOCTpaHUYHbIE memens | dokumenty.pptx
AOKYMCHTBI) https://resh.edu.ru/subje
ct/lesson/5422/start/111
57/
KomiektuBHas pabora ¢
nokymeHToM. [1paBuia 29
29 opopmienus pedepata.llp.p Ne
Henems
7 «KomnektuBHas paboTta HaJ
JIOKYMEHTOM)
https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati
Pactposas rpaduka.llp.p. Ne8 30 ons/1 9'24'1 -obekty-
30 «[Ipeobpa3oBaHue PacTPOBLIX oo lmm
U300paK eHUI» & grafiki.pptx
https://resh.edu.ru/subje
ct/lesson/5348/start/151
36/
31 Bekrtopnas rpaduka.llp.p Ne9 31 https://bosova.ru/metod




«BexkTopHas rpapuka»

Henems

ist/authors/informatika/
3/files/eor10/presentati
ons/10-24-1-obekty-

kompjuterno-
grafiki.pptx

https://resh.edu.ru/subje
ct/lesson/5348/start/151
86/

Co3nanue u npeoOpa3oBaHue
ayJMOBU3YaJIbHBIX 00BEKTOB.

https://bosova.ru/metod
ist/authors/informatika/
3/files/eor10/presentati

Kommnsiorepasie 39 ons/10-25-1-

32 npesentarmu. IIp.p.Nel0 1 1 kompjuternye- uternye-
«ITpesenTas c HENCIA | prezentacii.pptx
M300paXKEHUSIMH, 3ByKaMU 1 https://resh.edu.ru/subje
BHICO» ct/lesson/5424/start/116

842/

[TpUHLIKIIBI TOCTPOCHHUS U

pEIAKTUPOBAHUSA TPEXMEPHBIX 33 https://resh.edu.ru/subje
33 mozeneit. [Ip.p.Nel 1 «3D- 1 1 ct/lesson/4902/train/203

Hesens

Monemuposanuey. Ipogopuent 211/

anus

KonrtponpsHas paborta o teme

34 "TexHonorun o0paboOTKH 1 1 34 https://gb.ru/blog/3d-
TEKCTOBOM, rpaduuecKor u Hezneysi| modelirovanie/
MYyJTbTUMENUHHON nHOopMaru"

OBIIEE KOJIMYECTBO YACOB I10 34 ) 11

I[TPOT'PAMME

12 KJIACC

JTara DJIeKTPOHHbBIE
mu(ppoBbIe
u3y4eH
KosimuecTBo 4acos st 00pasoBaTesbHbIe
pecypchbl
Ne m/
Tema ypoka
n
Beer Koutpo | IIpakTnu
JbHbIE | €CKHe
0
pa6oThl | padoTHI
[IpuHUMIIBI TOCTPOEHUS U 1 https://bosova.ru/metodis
1 anmnapaTHble KOMIIOHEHTHI 1 1 nenens |/authors/informatika/3/fi
KOMIIBIOTEPHBIX ceTeil. CeTeBbie les/eorl 1/presentations/1




npotokosibl. Ceth HTEpHET.
Anpecauus B cetn IHTEpHET.
Cucrema gomeHHbIX UMEH.IIp.p.
Nel «JIoxanpHas CeTb»

1-14-1-osnovy-

postroenija-
kompjuternyh-setej.pptx

https://resh.edu.ru/subjec
t/lesson/5497/start/78858
/

https://www.youtube.co
m/watch?v=7AmQJnaBf
vC

Be06-caiit. Beb-cTpanuna.
B3aumopeiictBue 6paysepa ¢ BeO-
cepBepoM. JluHamuueckue

https://resh.edu.ru/subjec
t/lesson/5494/conspect/2
21606/

https://helpx.adobe.com/r

cTpanuilbl. PazpaboTka 2 u/dreamweaver/using/we
WHTEPHET-TPUIIOKEHUH (CalTOB). Henens |b-applications.html
CeteBoe xpaHeHue gaHHbIX.I1p.p. htps://iournal.sweb.ru/ar
Ne2 «Paspaborka Beb- ticle/chto-takoe-sistema-
crpanulby. Ilpodopuenranmst hraneniya-dannyh-
razbiraemsya-vmeste
Bunasl neare1bHOCTH B CETH https://bosova.ru/metodis
Hurepuer. CepBuch 3 t/authors/informatika/3/fi
WNurepnera.llp.p. Ne3 HelelsE les/eor] 1/presentations/1
«cnonp30BaHNE UHTEPHET- A 1-15-1-sluzhby-
CEPBHUCOBY interneta.pptx
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorl1/presentations/1
Certesoii atuker. IIpo6iema 4 1-17-1-informacionnoe-
uH(popMauu
https://resh.edu.ru/subjec
t/lesson/5495/conspect/1
66747/
['ocynapcTBeHHBIE 3JIEKTPOHHBIE https://ya.ru/video/previe
cepBUCHI U yCIyTru. OTKPBITHIE 5 w/872096527596983806
oOpa3oBarenbHbIe pecypchLIp.p 8
Ned «S13bIK TOMCKOBBIX HeAem
3aIIpOCOBY
TexHoreHHble U DKOHOMHUYECKUE https://va.ru/video/previe
YIpO3bl, CBSI3aHHBIE C 6 w/241802765880545403
ucnoibp3oBanueM UKT. 3ammra nexens |2

uH(popMaIUH U
uH(popMaImoHHas 6€30MacCHOCTb




BpenonocHoe nporpamMmmuoe
obecrieueHue u crnoco0bl 60prOBI

https://resh.edu.ru/subjec
t/lesson/7323/conspect/2

7 ¢ HuM.IIp.p. Ne5 / 50819/
. Henems
«Hconp30BaHNEe aHTUBUPYCHOM
MIPOrPaMMbI»
Opranuzanust JHYHOTO apXuBa https://resh.edu.ru/subjec
uHpopmaruu. MudopmannoHHsie t/lesson/6472/conspect/1
3 TEXHOJIOTHHU U 8 66778/
npodeccruonanpHas Henems
nesatenbHoCTh. I Ip.p. N6
«ApxuBanus TaHHBIX)
https://bosova.ru/metodis
t/authors/informatika/3/fi
les/eorl1/presentations/1
Mogenu 1 MOJIETTMPOBAHHKE. 9 1-10-1-modeli-i-
9 [IpencraBienue pe3yabTaToOB Henens modelirovanie.pptx
MOJICTTUPOBAHUS
https://resh.edu.ru/subjec
t/lesson/5490/start/10181
6/
https://bosova.ru/metodis
t/authors/informatika/3/f1
les/eorl1/presentations/1
I'paderi. Pemenne 10 1-11-1-modelirovanie-
10 AITOPUTMHUYECKHUX 3a/1aY, na-orafah.pptx
Heness |1d-gralan. pptx
CBSI3aHHBIX C aHAJIM30M rpadoB
https://resh.edu.ru/subjec
t/lesson/5491/start/20317
4/
Tlepenbst. JIHCKPETHbIE HIPhI ABYX 11 https://resh.edu.ru/subjec
11 PEBDIL. pet Pbl B2 t/lesson/5489/start/36669
UT'POKOB C TTOJIHOW WH(pOpMaruen Henems /
Ucnonb3oBanue rpados u https://resh.edu.ru/subjec
JIEPEBBEB NIPU O CAHUU 12 t/lesson/5491/conspect/2
12
00BEKTOB U MPOIIECCOB Henend|03173/
OKPYXKaIOIIero Mupa
KonTpomnbHas pabora mmo reme
" 13
13 NudopmanmonHoe
" HEacIs1
MOJICITUPOBAHUE
https://bosova.ru/metodis
t/authors/informatika/3/fi
14 AHanu3 anropuTMOB. DTanbl 14 les/eor] 1/presentations/1
pelIeHns 3a7a4 Ha KOMIIbIOTEpe Hezeus [ 1-5-1-osnovnye-

svedenija-ob-
algoritmah.pptx




https://resh.edu.ru/subjec
t/lesson/5492/start/10410
/

SI3bIK TpOrpaMMHUpPOBAHUS.
OCHOBHBIE KOHCTPYKIIMH SI3bIKA

15

https://resh.edu.ru/subjec
t/lesson/5457/start/16658
1/

15 nporpaMMupoBaHus. THIbl nenens |hitps://bosova.ru/metodis
JAHHBIX t/authors/informatika/3/fi
les/eor8/presentations/8 -
3-4.ppt
https://bosova.ru/metodis
16 t/authors/informatika/3/fi
16 BetBnenus. CocTaBHBIE YCIOBUS ;
Heneld |les/eor8/presentations/8 -
3-4.ppt
https://bosova.ru/metodis
17 Huxnsl ¢ ycmoBueMm. Lukiisl mo 17 t/authors/informatika/3/fi
repeMeHHOM Heneid |les/eor8/presentations/8 -
3-5-python.ppt
Pa3pabotka u nmporpammHas https://resh.edu.ru/subjec
peanu3aius ajaropuTMOB t/lesson/6456/main/7269
pemenns THIoBbIX 3ana4.IIp.p.Ne 0/
13 7 «Bpiienenue u 06padoTKa 18
udp 1meaoro ynucaa B pa3InuHbIX HeeIs
CHUCTEMaXxX CUUCIICHUS C
HCMOJIb30BAaHUEM Olleparuii
[ENTOYNCIICHHON apru(pMETUKI
Pazpabotka u mporpamMmmHas https://resh.edu.ru/subjec
peanu3anus aaropuTMOB t/lesson/5818/conspect/8
19
19 pelIeHus 3a71a4 METOA0M 0633/
nepebopa.llp.p. Ne 8«Pemenus Heae
3aJa4 METOJI0M Iepedopar»
O06paboTKa CHMBOJILHBIX JaHHBIX. 20 https://resh.edu.ru/subjec
20 Ip.p. Ne 9 «O6paboTKa t/lesson/5422/conspect/1
Hesens
CHUMBOJIBHBIX CTPOK» 1156/
https://bosova.ru/metodis
t/authors/informatika/3/fi
71 TalGnuuHbIC BETUYNHBI 21 les/eor] 1/presentations/1
(MaccuBbl) Hezeus | 1-8-1-strukturirovannye-
tipy-dannyh-
massivy.pptx
CopTpoBKa OJJHOMEPHOTO 29 https://bosova.ru/
22 maccusa).Ilp.p.Ne 10 «O0OpaboTka
HeeIs

YHCJIOBOI'O MacCHuBa»




73 [Mognmporpammsl. [1p.p. Nell 23 https://bosova.ru/
«DyHKIUW HeJens
KonrtponpHas pabota o reme
24 "AJTOpUTMBI U 3JIEMEHTHI 24
" HeJIeIIs
MPOrpaMMH POBAHUS
https://infourok.ru/prezen
taciya-analiz-dannyh-
Anamu3 na"gHeIX. OCHOBHBIE 25 oanvnye—zadachl—

25 3371241 aHAJIM3a JAHHBIX Hemens analiza-dannyh-
informatika-11-klass-
7063595.html?ysclid=m
4mdek?2j2a340084057

[TocnenoBaTenbHOCTh pelICHUS https://resh.edu.ru/subjec
3aja4 aHanu3a JaHHbIX. [Ip.p Nel2 26 t/lesson/5817/conspect/8

26

«Cratuctuieckas oopaboTKa Henend | 2476/

JaHHBIX »

AHanu3 TaHHBIX C IIOMOIILIO https://resh.edu.ru/subjec
aneKTpoHHbIX Tadmi.ITp.p Ne 13 t/lesson/5817/conspect/8

27 «Harnsanaoe npexncraBieHne 27 2476/

Pe3ybTaTOB CTATUCTUYECKOU HeelIs

00pabOTKH JTAaHHBIX B BUJIC

JMarpaMm»

KommnbroTepHo-maTeMaTuyeckue 28 hitps://resh.edu.ru/subjec

28 MOTeNH Hexens t/lesson/4902/conspect/2
03203/

PaGota c roTOBOI KOMITBIOTEPHOM https://resh.edu.ru/subjec

79 mozenbio.JIp.p Nel4 «PaGora ¢ 29 t/lesson/4902/conspect/2

TOTOBOW KOMIBIOTEPH O Henmend |03203/
MOJIEJTBIO 110 BHIOPAHHOW TEMEe»
YucneHHoe pelieHne ypaBHEHUM https://resh.edu.ru/subjec
C MMOMOIIBIO TToAdOpa t/lesson/4413/start/21479
30 napametpa.llp.p. Nel5 30 9/

«HucneHHoe pelieHue HeJens
YpaBHEHH C MOMOMIBIO TO00pa
napameTpa»

https://bosova.ru/metodis
Tabnmuunble (perauuoHHbIe) 6a3bl Yauthors/infor matika/ 3/fi
nanubix.IIp.p. Ne 16 . les/eorl1/presentations/1

31 «IIpOEKTUPOBAHHE CTPYKTYPhI 1-12-1-baza-dannyh-kak-

HEACIA | model-predmetnoj-

MPOCTON MHOTOTAOIUIHON
PENALIMOHHON 6a3bI TAHHBIX)

oblasti.pptx




Pabora ¢ roroBoii 6a3oi https://resh.edu.ru/subjec

naHHbIX,[Ip.p. Nel7 «Pabota ¢ t/lesson/5816/start/10940
rOTOBOM 0a30i1 TaHHBIX /
32
32 (3amosHeHue 0a3bl TaHHBIX; 1 1
Helens

MIOUCK, COPTUPOBKA U
bMIbTpanus 3amrceii; 3armpochl
Ha BBIOOPKY JTaHHBIX)»

CpencTBa UCKYCCTBEHHOT'O https://resh.edu.ru/subjec

unTeekTa,[Ip.p. Ne 18 «Pabora 33 t/lesson/5816/start/10940
33 C MHTEPHET-NIPUII0KEHUSIMH Ha 1 1 /

Hezemns

OCHOBE MCKYCCTBEHHOT O

MHTEIUIEKTa»

[lepcniekTUBBI pa3BUTHS https://resh.edu.ru/subjec
34 KOMIIBIOTEPHBIX 1 34 t/lesson/5493/start/14748

MHTEIJUIEKTyaJIbHbIX Henens |6/

cucrtem. IIpogopuenranus

OBLIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 34 2 18

[TpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHUsI OCHOBHOM 00Opa3oBaTesbHOM mporpaMMsl (11 kiacce)

Kon [IpoBepsieMble MpEeIMETHBIE PE3YJIbTAThl OCBOECHUSI OCHOBHOM
IIPOBEPSIEMOr0  |00pa30BaTEILHON MPOTPAMMBI CPETHETO 00TIero 00pa3oBaHuUs
pe3yabTaTta

1 [1o Teme "[lu¢poBas rpamoTHOCTB"

1.1 Bnanenue mnpencraBieHUsIMH O POJIM HMH(OpPMalUMU M CBS3aHHBIX C HEH
MPOIIECCOB B MPHUPOE, TEXHUKE U OOIIECTBE, MOHATUAMHU "WHpopManus',
"uHpopManMOHHBIH mnpouecc”, '"cucrema', "KOMIIOHEHTBHI CHCTEMBI",
"cucteMHbll  3ddext", "uHopmaumonnas  cucrema", '"cucrema
yrpaBiieHHs"; BIaJeHHe METOAaMu oucka uHdopmamuu B cetu VIHTepHeT;
YMEHME KPUTUYECKH OIEHMBAaTh HH(OpPMALMIO, TOJYYEHHYIO U3 CETU
MuTepHer

1.2 YMeHue xapakTepu3oBaTh OONbIIME JaHHBIC, MPUBOIUTH MPUMEPHI
MCTOYHUKOB MX IMOJIYYEHUSI U HAIPABJIECHHUS UCIOJIb30BAHUS

1.3 [loHnMaHWe OCHOBHBIX TPUHIIUIIOB YCTPOWCTBA W (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TEHJCHIIUNA
pPa3BUTHSI KOMIBIOTEPHBIX TEXHOJOTHMW; BJAJCHHE HaBBIKAMU PabOTHI C
ONEPALMOHHBIMU CHCTEMAaMH W OCHOBHBIMM BHJAaMHU HPOrPAMMHOIO
oOecreueHust JUTsl peleHus1 yaeOHbIX 3a/1a4 10 BBIOPAaHHOW CIIeIHAIA3aIH




[1o Teme "TeopeTnueckue OCHOBbI MHPOpPMaTHKU"

2.1

[ToHuMaHKEe OCHOBHBIX NPUHIMIIOB JIHCKPETH3AIlMH Pa3JIUYHBIX BHJIOB
nH(OpMaIMU; YMEHUE ONpeaeisaTh HHPOPMAIMOHHBI 00bEM TEKCTOBBIX,
rpa@UYecKuX ¥ 3BYKOBBIX JAHHBIX TMPH 33JIaHHBIX IapamMeTpax
TUCKPETH3AIHH

22

YMeHHe CTpOUTh HEpaBHOMEpPHBIE KOIbl, JOMYCKAIOUIME OJHO3HAYHOE
JeKOAMpPOBaHUE  CcOOOmeHnH  (TmpedUKCHbIE  KOABI);  HCIIOJIB30BaTh
MPOCTEUIINE KOJbI, KOTOPHIC MO3BOJISIIOT OOHAPYXHBaTh U HCIPABIATH
OLIMOKH IpH Nepeaayde JaHHbIX

23

B.Ha,IIeHI/IC TCOPCTUYCCKUM allllapaToM, IMO3BOJAIOMINM OCYIICCTBIIATH
[MPCACTABJIICHUC 3aJaHHOT'O HATYPAJbHOT'O 4YHCJIAa B PA3JIMYHBIX CHCTEMaAX
CUUCJIICHUA

24

Bnanenue TCOPCTUICCKUM anrnaparoM, IMO3BOJIAOOIMM  BBIITOJHATH
Hp606p330BaHI/IH JJOTHYCCKHX BBIpa)KeHHfI, HCIIOJIb3Ys 3aKOHBbI aHF€6pBI
JIOTUKH

[To reme "MHpopMaImoHHbIe TEXHOJIOTUN"

3.1

YMeHHE CO34aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI U
JIEMOHCTPAlMOHHBIE MaTEpUajbl C MCIOJIb30BAHUEM BO3MOKHOCTEHN
COBPEMEHHBIX IIPOTPAMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB

32

YMeHHe HCHoNb30BaTh TaONU4yHBIE (pesIMOHHbIE) Oa3bl JAaHHBIX, B
JaCTHOCTH, COCTaBJIATH 3ampockl B 0a3ax JaHHBIX (B TOM YHCIE
BBIUMCIIIEMbIE 3alIPOCHI), BBIMOIHATH COPTUPOBKY U MOUCK 3amuceil B 6aze
TaHHBIX; HATIOJIHATH pa3paboTaHHYI0 0a3y JaHHBIX

33

YMeHue  HUCHNOIb30BaThb  AJIEKTPOHHbIE  TaOuuMIBl U1 aHAJU3a,
NPEACTaBICHUA U OOpaOOTKM MAAaHHBIX (BKJOYas BBIYUCIEHHUE CYMMBI,
CpelHero apu(pMeTHuecKoro, HauOOJbILIEr0 M HAUMEHbIIEro 3HA4YeHUH,
peleHre ypaBHEeHui)

[IpoBepsiembie 2s1eMeHTHI copeprxkanus (11 kimace)

Tabmuma 5.1

Kon

[IpoBepsieMblii 3JIEMEHT COAEPKAHUS

[{udpoBast rpaMOTHOCTh




1.1

[Tpunuunel  paboTel  KoMmmbioTepa. [lepcoHaybHBI  KOMIbIOTEp.  BbIOOp
KOH(UIypaluy KOMIBIOTEPA B 3aBUCUMOCTH OT PelIaeMbIX 3a/1a4

1.2

OCHOBHbIE TEHICHLMH Pa3BUTUS KOMIIBIOTEPHBIX TexHonoruil. Ilapamnenbabie
BBIYMCIICHUS. MHoOronpoueccopHsie CHUCTEMBI. CynepKOMIbIOTEPHI.
MuKpoKkoHTposuiepsl. POOOTH3MpOBaHHBIE TPOU3BOACTBA

1.3

daiinoBast cucrema. Ilouck B ¢aiinoBoit cucteme. Opranuzanus XpaHCHHS H
00pabOTKM JaHHBIX C UCIOJIb30BAHUEM HHTEPHET-CEPBUCOB, OOJauyHbIX
TEXHOJIOTHH U MOOMJIBHBIX YCTPOICTB

TeopeTnueckue 0CHOBBI HH()OPMATUKI

2.1

Hudopmarus, JaHHBIE M 3HAaHUA.  YHUBEPCAIBHOCTb  JUCKPETHOIO
npeacTaBieHus HHpopMaluu. J[BONYHOE KOAUPOBAHHE

22

PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJBL. Y citoBue @aHo

23

[Tonxoasl k u3zMepeHuto uHpopmanuu. CymHOCTb 00beMHOro (andaBUTHOrO)
NOAXOAa K HW3MepeHHro WH(opManuu, ompeneneHue OuTa ¢ TOYKHU 3PEHHs
asi(haBUTHOTO TTOAXO0/A, CBSI3b MEXKIY pazMepoM andaBuTa U WH(GOPMAIMOHHBIM
BECOM CHMBOJIA (B MPEINOIOKEHHH O PABHOBEPOSTHOCTH TTOSIBJICHUS CHMBOJIOB),
CBSI3b MEXKIY CAMHUIIAMH HM3MEpeHus MHopMmanuu: Out, Oaiir, Kbaiir, MoaiirT,
['GaiiT. CyIIHOCTh COJAEPKATEIBHOIO (BEPOATHOCTHOIO) MOAXO0JA K H3MEPEHHIO
MH(pOPMaIUH, OllpesieieHne OuTa ¢ MO3UIUHU COJIepPKAHHUSI COOOIICHUS

24

Wupopmarmonnsie nporeccel. [lepenaua nnpopmanuu. McTOUHUK, TPUEMHUK,
KaHaJl CBSI3M, CHTHAJl, KoAWpoBaHUe. VckakeHne MH(pOpPMAIMK TpU Iepeaaye.
CKopocCTh TMepeadyu JaHHBIX [0 KaHajly CBs3U. XpaHeHue MHpopMaiu, o0bemM
MaMsTH

25

Cucrembl. KOMIOHEHTBI cuCTEMBI M UX B3auMojieiicTBue. CHCTEMBI YIIPaBICHHUS.
YrpaBneHue kak HHGOPMAIMOHHBIH mpouecc. O6paTHas CBS3b

2.6

Cucrembl cuucieHus. PasBepHyTass 3amuch WENbIX M JPOOHBIX YHCENT B
IMO3UIIMOHHEIX CHCTEMax cyhciacHus. (CBOMCIBA ITO3HIIMOHHON 3aIlMCH YHCIIA:
KOJIMYECTBO U(p B 3amuCH, MPU3HAK JETMMOCTH YUCIAa HA OCHOBAHHME CHCTEMBI
CUUCJIEHUS. AJITOPUTM MEpeBoja 1eJI0ro yrciaa u3 P-u4HOM CUCTEMBbI CUMCIICHUS
B JCCATHYHYIO. AJTOPUTM IepeBoJa KOHEUHOW P-W4HOI npoOu B NECATHYHYIO.
AJICOPUTM TEPEBOAA LEJIOr0 YMUCIIa U3 JNECATUYHOM CUCTEMBbI CUHCIIEHHS B P-
nuyHyr0. JIBoM4yHas, BOCbMEpUYHasl W IIECTHAAIIATEpUYHAs CHCTEMbI CUMCIICHHS,
MEepPeBOJl YHMCENl MEXAY OJTHMH CHCTeMaMH. ApUPMETHYCCKUE OIEpalri B
MO3UI[MOHHBIX CUCTEMAaX CUHCIICHUS

2.7

Hpe,Z[CTaBJIeHI/Ie HECJIbIX U BEIICCTBCHHLIX YU CCII B IIAaMATU KOMIIBIOTEPA

2.8

Konuposanne texkcroB. Koguposka ASCII. OgHobaiiTHbIe KoqupoBKku. CTaHmapt
UNICODE. Komupoka UTF-8. Omnpenencare uWHPOPMAIMOHHOTO OO0BEMa
TEKCTOBBIX COOOIIEHNI
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KonupoBanne uzo0pakenuid. OmeHka WHGOPMALMOHHOIO 0O0BEMa pacTpOBOTO
rpaguueckoro M300pakKeHHUS TPH  3aJlaHHOM  pa3pelicHHH W TIyOuHe
konupoBaHus 1BeTa. KomupoBanue 3Byka. OueHka HHPOPMAIMOHHOTO 00BEMa
3BYKOBBIX JaHHBIX IPH 3aJaHHBIX YaCTOTE IUCKPETH3AIMU M Pa3psSIHOCTH
KOJMPOBAHUS

2.10

Anrebpa noruku. BeickaspiBanus. Jloruueckue onepanuu. TaOauibsl HCTUHHOCTH
ITOrMYeCKUX oneparuii "MU3BIOHKIMA", "KOHBIOHKIIH", "unBepcus",
"nmrumkanus”, "skBuBajeHuus". Jlormueckue BbIpakeHUs. BpruncieHue
ITOTMYECKOr0 3HAYEHUsI COCTABHOIO BBICKA3bIBAHMWS MPHU WM3BECTHBIX 3HAUYCHUSX
BXOJSAIIMX B HEro »JJEMEHTapHBIX BbICKa3biBaHUN. TabmuUbl HCTUHHOCTH
IMOTUYECKUX BhIpakKeHUH. Jlornyeckue onepanuu U orneparuu Haj MHOKECTBAMH.
[Ipumepsl 3aKOHOB  ainreOphl  JIOTUKH. OKBHUBAJICHTHBIC IPEoOpa3oBaHUS
moruueckux BblpakeHuil. Jlormueckue ¢ynkuuu. Ilocrpoenue normyeckoro
BBHIDAKEHUS C JAaHHOW TaOnuMIel WCTUHHOCTU. Jlornmueckwe HIEMEHTHI
koMmmnbiorepa. Tpurrep. Cymmarop. IlocTpoeHue cxemMbl Ha JOTHYECKUX
PIEMEHTax IO JOTHMYECKOMY BBIPAXKEHUIO. 3aMUCh JIOTMYECKOTO BBIPAXKEHUS IO
ITOrMYeCcKON cXeMe

WH(popManmoHHbIE TEXHOJIOTUU

3.1

TexcToBblii mpomeccop. PenaktupoBanue wu  ¢opmarupoBanue. I[IpoBepka
opdorpadun u rpammaTuku. CpelncrTBa MOHMCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnomp3oBanue  ctuied.  CTPYKTYypUpPOBAHHBIE  TEKCTOBBIE
nmokymMeHThl. CHockH, ornaBienue. O6maunsie cepuchl. KomnektuBHas pabora ¢
MOKYMEHTOM. WHCTpyMEHTBI pPELEH3UPOBAaHUS B TEKCTOBBIX ITPOLECCOpAX.
JlemoBast mepenucka. Pedepar. IlpaBuna 1uTHpOBaHWUS HMCTOYHUKOB U
odopmiienus oubarorpaduyeckux ccbuiok. OdopMiieHne crucka TUTepaTypsl

Tabmua 5.2

[IpoBepsiembie TpeOOBaHMS K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHOU mporpamMmsl (12

KJIacc)



Kon
MIPOBEPSIEMOT0
pesyJibraTta

IIpoBepsiemble TpeIMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
00pa30BaTEIbHON MPOrpaMMBbI CPEIHEr0 O0IIEro 00pa3oBaHUS

[To reme "LludpoBas rpaMmoTHOCTH"

1.1

Hanuuue mnpencTaBieHU O KOMIBIOTEPHBIX CETAX M HUX pPOJIM B
COBpEMEHHOM  Mupe; 00  o0mux MNpuHIOUOax  pa3paboTKu U
(YHKIIMOHUPOBAHUS HHTEPHET-NPUIIOKECHUN

1.2

YMeHHME OpraHu30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
MCIOJIb30BAaHUEM PA3JIMYHBIX CPENCTB HU(POBBIX TEXHOJIOIUH; TOHUMaHHE
BO3MOYKHOCTEH LIU(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIyT, LU(PPOBBIX
00pa3oBaTeIbHBIX CEPBHCOB; MOHMMAaHHUE BO3MOXHOCTEH M OrpaHUYEHHH
TEXHOJIOTMH HCKYCCTBEHHOI'O MHTEIJIEKTAa B PA3JIMYHBIX 00JIaCTAX; HAJINYHE
PEACTaBICHUN 00 MCIOJIb30BAaHUU HH(POPMALMOHHBIX TEXHOJIOTUN B
pa3IMuHBIX PO ECCHOHATIBHBIX cepax

[To reme "TeopeTnueckre OCHOBBI HHPOPMATHKU"

2.1

BrnageHue TEOpPETMYECKUMM — ammaparoM, IO3BOJISIIOIIMM  ONPEACIATh
KpaTyalMidi NyTh BO B3BELIEHHOM TIpade M KOIUYECTBO MyTel MexXIy
BEpILIMHAMHU OPUEHTHPOBAHHOTO AllMKIMYECKOro rpada

[1o Teme "AnropuT™msl ¥ IporpaMMupoBaHue"

3.1

YMEHME 4YUTaTh M IOHMMATh IPOIPAMMBI, PEATU3YIOUIME HECI0KHbIE
QITOPUTMBI 00pPaOOTKM YHCIOBBIX M TEKCTOBBIX JTAaHHBIX (B TOM YHCIE
MacCHBOB U CHMBOJIBHBIX CTPOK) Ha BBIOpaHHOM I HU3y4YEHHS
YHHUBEpPCaJIbHOM $I3bIKE MpOrpaMMHpoBaHusl Bbicokoro ypoBHs (Ilackainb,
Python, Java, C++, C#); yMeHue aHaIM3UpOBATh AINTOPUTMBI C
MCIOJIb30BaHUEM TaOJIMI[ TPACCHUPOBKU; OMPEAENATh 0€3 MCIOIb30BaHUS
KOMIIBIOTE€pPAa  PE3yJbTaThl  BBINOJHEHUS  HECIOXKHBIX  MPOrpaMM,
BKJIIOYAIOUIMX LMKJbI, BETBJIEHUS M MOANPOrpaMMBbl, INpPU 3aJaHHBIX
VCXOJIHBIX JaHHBIX

32

YMeHue MOI[I/I(bI/II_II/IpOBaTB TOTOBBLIC IIpOrpaMmbl Jid PCIICHUA HOBBIX
3a/la4, UCIIOJIb30BATh MX B CBOHX IIpOrpaMMax B Ka4C€CTBC HOAIIPOIrpaMm

(mporenyp, GyHKImii)




33 YMeHune peann3oBaTh ATamlbl PEIICHUs 33Jad HAa KOMIIBIOTEpPE; YMEHUE
peain30BbIBATh HAa BBIOPAHHOM JJIsI M3YYECHHS SI3BIKE MPOTPAMMHPOBAHUS
BbicOKOro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsie anropuTMsl
00pabOTKM YHCEed, YHUCIOBBIX I[OCJIEJOBATENLHOCTE W  MAacCHBOB:
NpeacTaBlIeHUEe 4YHUCIa B BHUJEe HabOopa TMPOCTBIX COMHOXHUTENEH;
HAXOXKJEHHE MaKCUMaJdbHOW (MHUHHUMAIBHOW) UH(pPBI HATYpaTbHOTO
Yiciia, 3alMCaHHOIO0 B CHCTEME CUMCIEHUS C OCHOBaHHEM, He
npeBbimatomuM 10; Berauciienne 0000IIeHHBIX XapaKTePUCTHK AJIEMEHTOB
MaccHMBa WJIM YHCJIOBOM TMOCIENOBATEILHOCTH (CyMMBI, IPOU3BEACHUS
cpemHero  apu(PMETHYECKOro, MHUHUMAJIBHOTO W MaKCHMaJbHOTO
HJIEMEHTOB, KOJMYECTBA SJIEMEHTOB, YJOBJICTBOPAIOUINX 3aJaHHOMY

YCIIOBUIO); COPTUPOBKY AJIEMEHTOB MacCHBa

4 [To Teme "MH(DOpMAIIIOHHBIC TEXHOIOTHH"

4.1 YMeHHE HCIONb30BaTh KOMIIBIOTEPHO-MATEMATHUECKHE MOICIH ISt
aHaIM3a OOBEKTOB M MPOIECCOB: (HOPMYIMPOBATH 1€ MOACIMPOBAHUS,
BBIMOJIHATh aHAJIN3 Pe3yJbTATOB, MOJYYEHHBIX B XOJI€ MOJCIUPOBAHMS,
OIICHUBATh QJE€KBATHOCTh MOJI€IM  MOJEIUPYEMOMY OOBEKTY WU
[pOoLECCY; NIPEACTABIIATh PE3YIbTATH MOJEIUPOBAHUS B HATJISITHOM BUJIE

Tabmuma 5.3

[IpoBepsiembie snemMeHTHI copepskanust (12 kiacc)

Kon [IpoBepsieMblil SIEMEHT COlepKaAHUS

1 [{udpoBas rpaMOTHOCTh

1.1 [IpyHIUIIBI TIOCTPOCHMST W AaIlapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEHl.
CereBbie mporokoiibl. Cets MHTepHer. Anpecauust B cetu Mutepuer. Cucrema
ITOMEHHBIX UMEH

2 TeopeTnueckue 0OCHOBBI HH()OPMATUKH

2.1 Monenn u wMozaenupoBanue. llenmu wmonmenupoBanus. COOTBETCTBUE MOJIEIH
MOJICTUPYEMOMY OOBEKTY WM mporeccy. dopmanusanusi TPUKIaIHBIX 3ajad.
[TpencraBieHue pe3yabTaTOB MOJCIMPOBAHUS B BUAE, YIOOHOM JJIsl BOCHPHUSATHS
yenoBekoM. [ padudeckoe mpencraBaeHe JaHHBIX (CXeMBbl, Ta0IHIIbI, TpaduKm)
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I'pacdbl. OcHOBHBIC TTOHATHSA. Buasl rpadoB. PerieHue anropuTMHYECKHX 3ajiad,
CBSI3aHHBIX C aHamu30oM TrpadoB (IIOCTPOCHHE ONTHUMAIBHOTO MYyTH MEXKIY
BepiiMHAMU Tpada, ompeneneHrne KOJIMYeCcTBAa pa3MYHBIX MyTEH MEXIY
BEpIIMHAMYU OPHEHTUPOBAHHOTO AIlMKIMYECKOro rpada)

23

/lepeBbsi. bunapHoe nepeBo. JIMCKpeTHbIE HWIPbl JIBYX MIPOKOB C IIOJIHOMN
uHpopmarueii. [loctpoenue aepeBa nepedopa BapHaHTOB, OMUCAHUE CTPATETUU
UTPHI B TAOJMYHOM (opMe. BEIUTPHITIIHBIE CTpaTEruu.

Vcrnonp3oBaHue rpaoB U JAEPEeBbEB IpPH ONUCAHUM OOBEKTOB M IPOLECCOB
OKPYXKaIOIIEero MUpa

AITOPUTMBI U TPOTPaMMUPOBAHNE

3.1

OnpeneneHre BO3MOXHBIX pe3ylbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YIpaBICHUSI HCIOJHUTEISIMU W BBIUMCIUTEIbHBIX aJropuTMoB. OmnpezneneHue
VCXO/IHBIX JaHHBIX, IPU KOTOPBIX aJIrOPUTM MOXKET J1aTh TPeOYEMbIil pe3ynbTar

32

OTamnbl pemieHusl 3a1ad Ha KoMmibroTepe. S3pik mporpammupoBanus ([lackans,
Python, Java, C++, C#). OCHOBHbIE KOHCTPYKIHMH SI3bIKa MPOrPaMMHPOBAHMS.
Tunel JaHHBIX: LEJTOYMCICHHBIE, BEIIECTBEHHBIC, CHUMBOJIbHBIC, JIOTHYECKHE.
BetBnenus. CocraBubie ycioBus. Llukibl ¢ ycnoBuem. Llukibl mo nepeMeHHOM.
Vcrnionbp3oBaHUE TaOJIULl TPACCUPOBKHU

33

PazpaboTka ¥ mporpaMMHas peaju3alis aJTOPUTMOB PEIICHUS THIOBBIX 3a/1ad
0a3oBoro ypoBHs. [Ipumepsl 3amad: anropuTMbl 00pabOTKH KOHEYHON YUCIOBON
MMOCJICA0OBATCIIbHOCTHU (BBI‘II/ICJIGHI/IG CyMM, HpOI/I3Be,Z[eHI/II71, KOoJIM4yecTBa
DJIEMEHTOB C 3aJaHHbIMU CBOfICTBaMI/I), AJITOpUTMBI aHaJIM3a 3alluCu YHCCII B
HOBI/IHI/IOHHOﬁ CUCTCMC CYHHUCIICHHUA, aJITOPUTMbI PpPCEHICHUA 3aJa4d MCTOAOM
nepebopa (MOMCK HAMOOJBIIEro OOINEro AENUTENs JABYX HATYypajbHBIX YHCE,
MpoBEpKa YKcia Ha IPOCTOTY)

34

O6paboTka CUMBOJIbHBIX  JIaHHBIX.  BcTpoeHHble — (QyHKIuM — s3bIKa
[IPOrpaMMHPOBaHUA 1J11 00pabOTKU CUMBOJIBHBIX CTPOK

35

TabimuHble BETMYUHBI (MACCHUBBI). AIITOPUTMBI paOOTHI C AJIEMEHTAMU MaccHBa ¢
OHOKPAaTHBIM MPOCMOTPOM MAacCHBAa: CyMMHpOBAHHE DJJIEMEHTOB MAacCHBa,
MOJCYET KOJMYeCcTBa (CyMMbI) DJJIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCIIOBHIO, HaXOXJACHHE HaMOOJbIIero (HAaWMEHbBIIEro) 3HAYCHUS
DIIEMEHTOB MAacCHBa, HAaxOXJIEHHE BTOPOrO0 IO BEIWYMHE HaHOOJIBIIETO
(HaMMEHBIIET0) 3HaYEHUS, JIMHEHHBIA TOMCK 3JIEMEHTA, IEPECTAHOBKA 3JIEMEHTOB
MaccuBa B 0OPaTHOM IOPSIIKE.

CopTtupoBka ogHOMEpHOro Maccua. [IpocTbie METOABI COPTUPOBKH (Hampumep,
METOJ My3bIpbKa, METOJ1 BBIOOPA, COPTUPOBKA BcTaBkamu). [loamporpammsl

WH(popMaimoHHbIE TEXHOJIOTUU

4.1

Ananu3 gaHHbIX. OCHOBHBIE 3a/layd  aHalIM3a JAaHHBIX: M[POrHO3UPOBAHUE,
KIaccu(UKalys, KiacTepusalus, aHaiau3 OTkJIOHeHuH. IlocnenoBaTenbHOCTH
pelIeHus 3a/lay aHalu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYHCTKA M OIICHKa
KauecTBa JaHHBIX, BBIOOP U (MJIM) IOCTPOCHUE MOAENH, IPpeo0pa3oBaHUe JaHHBIX,




BU3yaIn3allvs JaHHBIX, MHTCPIIPCTALIUA PE3YJIbTATOB

42  |AHanmu3 JaHHBIX C TIOMOIIBbIO DJEKTPOHHBIX TaOmuI. Bbryucienue cymMsl,
cpeaHero apupMeTu4eckoro, HauboJIbIIEro 1 HAMMEHBIIEro 3HaYeHNUH 1hana3oHa

43 KoMmnbroTepHO-MaTEMaTHy €CKUE MOJICIIN. OTarnel KOMITBFOTEPHO-
MaTEMaTUYECKOro MOJCIMPOBAaHUS: TMOCTAHOBKA 3aJauM, pa3pabdoTka MOJEH,
TECTUPOBAHUE MOJEIN, KOMIIBIOTEPHBIA JSKCIEPUMEHT, AaHajlu3 pPe3yJbTaTOB
MOZEJIMPOBAHUS

44  |YucneHHoe pelieHHE ypaBHEHUI ¢ OMOLIbIO T0A00pa napaMeTpa

4.5 Tabnuunbie (pensiuoHHbIe) 0a3bl NaHHBIX. Tabmuia - MpeacTaBiIeHUE CBEICHUN
00 omHoTHIHBIX 0OBekTax. Ilone, 3amucek. Kmrou tabaunel. Paborta ¢ rotoBoit
0a3oll naHHbIX. 3anonHeHue 0a3bl AaHHbIX. [loMck, copTupoBKa U QUIBTpaLus
3amuceld. 3arpochl Ha BRIOOPKY JIaHHBIX. 3aIlIPOChl ¢ mMapaMeTpaMu. Beraucisembie
MOJISl B 3aIpOcax.

MHuorortabinuHble 0a3bl JaHHBIX. TUNbl CBS3el MEXIy TabiuuaMu. 3ampockl K
MHOIOTa0JIMYHBIM 0a3aM JJaHHBIX

Jlisi mpoBeleHHus €AMHOTO TOCYJapCTBEHHOro dk3ameHa mo uHpopmatuke (mamee - EI'D mo
MH(POPMATHKE) HCHOJB3YeTCs MepedyeHb (KOoAM(HUKATOp) MPOBEpPsSEMBIX TpeOOBaHMHA K pe3ynbTaTaMm



OCBOEHHUSI OCHOBHOH 00pa30BaTelbHOW MPOrpamMMbl CpelHero oomero oOpa3oBaHUS

COJIepKaHUSI.

[TpoBepsiembie Ha EI'D no undopmatuke TpedboBaHus

K pe3yJibTaTaM OCBOCHH OCHOBHOM 06p330BaTeHLHOI\/'I mporpaMmbl CpECIAHETO O6HI€1"O

o0Opa3oBaHUs

Kon
IPOBEPSIEMOT0
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbI CPEIHEr0 00IIero o0pa3oBaHus

3HaTh (MOHUMATB)

1.1

[ToHMMaHWe OCHOBHBIX IPUHIIUIIOB YCTPOHCTBA W (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIIHIMA
pa3BUTHS KOMITBPIOTEPHBIX TEXHOJOIMH; BlaJeHHE HaBbIKAMH PabOTHI C
OMEpalMOHHBIMA CHCTEMaMH W OCHOBHBIMH BHJaMH IIPOIPaMMHOIO
oOecrieueHus JUIsl pelieHusl y4eOHbIX 3a/1a4 110 BRIOPAaHHOM CIIeIHAIM3aIH

1.2

Hamuume mpeacraBiieHuid o 0a30BBIX MPUHIMWIIAX OpPraHW3alid U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

[loHMMaHNe OCHOBHBIX MPUHLHUIIOB JUCKPETH3ALUU PA3JIUYHbIX BHJIOB
uH(bopMaIu

1.4

[lonnmanue O0a30BBIX aNTOPUTMOB OOPaOOTKM YHCIOBOW M TEKCTOBOM
uHpopMaluy (3amMCh 4YMCed B IO3MIMOHHOM CHCTEME CUMCIICHHS,
JIETMMOCTb 1IeJIbIX YHCeN; HaXOXAEHHE BCeX MPOCTBIX YHUCEN B 3aJJaHHOM
nuana3zoHe; 00paboOTKa MHOrOpaspsAAHBIX  LEIbIX YHCEN;, aHajIu3
CUMBOJIBHBIX CTPOK U IPYT'HX), JITOPUTMOB TOMCKA U COPTUPOBKU

L5

3HaHue q)YHKI_II/IOHaJIBHBIe BO3MOXHOCTU HHCTPYMCHTAJILbHBIX CPCACTB
Cpenbl pa3padoTKu

1.6

BrageHne OCHOBHBIMH CBEICHUSAMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeACTBaxX CO3AaHUS U PaOOTHI C HUMU

1.7

[ToHnMaHVEe BO3MOKHOCTEW M OTPaHUYEHUM TEXHOJIOTMA MCKYCCTBEHHOI'O
WHTEJUIEKTa B PA3NMYHBIX O00JIACTAX; HAJIU4YUe TMpeACTaBlIeHUl 00
UCIIOJIb30BAaHUM  WH(MOPMALMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npo¢ecCHOHANBHBIX cepax

Hn SJICMCHTOB

Tabauma 5.4



1.8

BnageHue TEOpPETMYECKUMM annapaToM, I103BOJLSIFOLUIMM  OCYLIECTBIIATH
NPEACTABJIICHNE 33JlaHHOI0 HATYPaJbHOIO 4YKCJa B pPa3JIMYHbIX CHCTEMax
CUMCJICHMSI; BBIIOJHATh MpeoOpa3oBaHUs JIOTUUYECKUX  BBIPAXKEHUH,
UCIOJIb3Ysl 3aKOHBI aNreOphl JIOTUKH; ONPEAeNATh KpaTdyalluii MyTh BO
B3BELUICHHOM rpade ¢ KOJMYECTBO TyTeH MEKIy BepIIMHAMH
OPUEHTHPOBAHHOIO AIl[MKINYECKOro rpaga

YMmeTh

2.1

YMeHue WHCIoiab30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJETH I
aHanM3a OOBEKTOB U MpOLEccOoB: (HOPMYIMpPOBaTh 1I€JIb MOJAEIHPOBAHUS,
BBITIONIHSATh AHAJM3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJAE MOJEIMPOBAHMS;
OLIEHUBATh aJ€KBATHOCTb MOJENH MOJAEIHUPYEMOMY OOBEKTY WJIH
MpOIeCCy; MPEICTABIATh PE3yIbTaThl MOACIUPOBAHUS B HATIISITHOM BHJIE

22

YMenwne KJ'IaCCI/I(i)I/IL[I/IpOBaTB OCHOBHBIC 3aJa4dun aHaJIM3a JaHHBIX
(TIporHO3MpOBaHUE, KJaccupukanys, KJIaCTepU3alns, aHaJIN3
OTKJIOHEHHH); MOHMMATh MOCIEIOBATEIbHOCTh DPEHICHUS 3a/1ad aHan3a
TaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OLICHKA KauecTBa JAaHHBIX,
BbIOOp W (MIM) TOCTPOEHHE MOJEIHM, MNpeoOpa3oBaHUE JAHHBIX,
BU3yaJM3alvsl JAaHHBIX, UHTEPIPETALUS PE3YIIbTATOB

23

YMeHue onpeaensaTh WHPOPMAIIMOHHBIH 00bEM TEKCTOBBIX, rpaUUECKUX
U 3BYKOBBIX JAHHBIX MPU 3aJaHHBIX MapamMeTpax AUCKPETH3AINH. Y MEHHE
OIpENEeNsTh CPEAHIOI0 CKOPOCTh Mepeadn JaHHbBIX, OIIEHUBATh W3MEHEHUE
BPEMCHU Iepeaun MPU U3MEHCHUH WH(POPMAITMOHHOTO 00beMa JTaHHBIX U
XapaKTEPUCTUK KaHAJla CBS3U

24

YMEHHE CTpPOUTH KOJ, OOECIEeYMBAIOIIMI HAaWMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOIICHHUS ITPU U3BECTHOM YacTOTE CHMBOJIOB

25

YMeHHE MCII0JIb30BaTh npu PpCeIICHUM 3aJdayd CBOMCTBA IO3UIMOHHOMN
3aIllUCU YUCCJI, AJTOPUTMbI ITOCTPOCHUSA 3allMCU 4YHCJIAa B MO3UILIMOHHOM
CUCTCMC CUHUCIICHUA C 3aJaHHbIM OCHOBAaHHMEM U IIOCTPOCHHUA YHUCIA IIO
CTPOKCE, coz[epmalueﬁ 3alliCh JTOr0 4YMCIIa B MO3UIMOHHOH CHCTEME
CUHUCIICHU A C 3aJaHHBbIM OCHOBAaHHECM, YMCHHUC BBIITOJIHATD
apI/I(bMeTI/I‘IeCKI/Ie OIcpaivu B IOSUIUOHHBIX CUCTCEMAX CHHUCIICHUS

2.6

YMEHHE CTpPOUTH JIOTUYECKOE BBIPAXKEHUE B JU3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOpPMallbHBIX (hOpMax 1o 3aJaHHON TabJIUIe HCTUHHOCTH;
UCCIIeIOBaTh  00JIaCTh  MCTUHHOCTH  BBICKA3bIBAHUS,  COJEPKAIIETO
[IEPEMEHHBIE; PEIIATh HECIOKHBIE JIOTHYECKUE YPABHEHUS

2.7

YMeHHE pelaTh ajIrOpuTMUYECKHE 3aJayd, CBS3aHHBIE C aHaIM30M
rpadoB (3aaYM MOCTPOEHUS ONMTHMAIBLHOTO IYTH MEXKIY BEpIIMHAMHU
rpada, ompeneneHus KOJMYEeCTBA PA3NUYHBIX MyTed MEKIy BepIIMHAMHU
OPHEHTHPOBAHHOTO aITUKIMYEeCcKOro rpada)




2.8

YMEHHE HCIOJIb30BaTh JAEPEBbs IIPU aHAIU3€ U MOCTPOCHUU KOJAOB W JJIS
MPEACTABICHUS apu(QMETUYECKUX BBIPAKEHUH, MPH PEUICHUU 3a]ad
[IOMCKA W COPTUPOBKU; YMEHHE CTPOUTH IE€PEBO HUIPbl MO 3aJaHHOMY
QITOPUTMY; pa3pabaTbiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATErHIO
UTPbI

29

YMmeHue AHaJIM3UupPOBaTh aAJIrOPUTMBI C M CIIOJIb30BAHUEM Ta6J'II/IH
TPACCUPOBKHU, OIPCACIIATH 0€e3 HCITOIb30BAHM KOMIIBIOTCPA PE3YJIbTAThL
BBIIIOJIHCHUA HCECJIOKHBIX ITPOrpaMM, BKIIIOYAIOHIWX MUKJIbI, BETBJICHUA U
[MOAIPOrpaMMebl, IpU 3aJaHHBIX UCXOJHBIX TaHHBIX

2.10

YMeHue onpenensaTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cyMMUpOBaHHE JIEMEHTOB MacCHBa, COPTUPOBKA MacCuBa, NepeOOpHbIe
QITOPUTMBI, JBOMYHBIH IOMCK) M TNPHUBOAUTH IPUMEPHI HECKOJIbKUX
QJITOPUTMOB Pa3HOM CIOXKHOCTH JIs PELIEHUs] OJHON 3a1auu

2.11

BnajeHnue yHUBEpCaIbHBIM A3BIKOM IIPOIPAMMHUPOBAHHUS BHICOKOI'O YPOBHSI
(ITackans, Python, Java, C++, C#), npeacraBieHussMA O 0a30BBIX THMAaX
MaHHBIX M CTPYKTypax [JaHHBIX; YMEHHE HCIO0JIb30BaTh OCHOBHBIC
YIIPaBJISIOIIHE KOHCTPYKIIHH; yYMCHHE OCYIIECTBIISThH aHaJn3
MPEAJIOKECHHON POTrPaMMBIL: ONMPEALIATh PE3YJIbTATHl PA0OTHI MPOTrPAMMBI
OpU 3aJaHHBIX HMCXOAHBIX JaHHBIX; OMPEACIATh, HPH KAKUX HCXOTHBIX
MaHHBIX BO3MOXKHO IIOJIyYCHHE YKa3aHHBIX pE3yJIbTAaTOB; BBIABIATH
TaHHBIC, KOTOPBIE MOTYT TPHBECTH K OIMMOKEe B pabOTe MpPOrpaMMEL;
(hopMyITUPOBATE IPETIOKESHHSI 110 YITYUIICHHIO MPOTPAMMHOT0 KOJIa

2.12

YMeHMe peanu3oBbIBaTh HA  BBIOPAHHOM Ui M3y4€HHUs  SI3bIKE
nporpaMMmupoBaHus Beicokoro ypoBHs (Ilackane, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 00OPaOOTKH YHCEell, YHCIOBBIX MOCIIEA0BATEIFHOCTEN
M MacCHBOB: IMIpeJCTaBJeHHE 4YHClIa B BHUAe Habopa MPOCTBIX
COMHOXXHTEJICH; HaXOXKICHHE MaKCUMaIbHOW (MHHHMMAJIbHOW) IUQPEI
HaTypaJIbHOTO YMCJIA, 3alIUCAHHOIO B CHCTEME CUUCIIEHUS C OCHOBAHUEM,
HerpeBbllatouM ~ 10;  BblunciIeHHe  O0OOIIEHHBIX  XapaKTEpUCTUK
DIIEMEHTOB MAacCHBa MJIM YMCIOBOW IIOCIEIOBAaTEIbHOCTH (CyMMBI,
OPOU3BEICHHUSI ~ CPEAHEr0  apu(PMETUYECKOro,  MUHUMAJIbHOIO U
MaKCUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, Y OBJIETBOPAIOIINX
3aJaHHOMY YCIOBHIO); COPTHPOBKY DJEMEHTOB MAacCHUBAa; YyMEHUE
UCIOJb30BaTh B IPOrpaMMax JaHHbIE PpA3JIMYHBIX THUIOB C YYETOM
OrpaHUYEHUM Ha [MaNa3oH UX BO3MOXKHBIX 3HAUEHUH, NPUMEHATh IpPU
pelIeHn 3a1a4y CTPYKTYphbl JAHHBIX (CIIMCKH, CJIOBapH, CTEKHU, OUEpENH,
NiepeBbsl); MPUMEHSTh CTaHAAPTHbIE U COOCTBEHHBIE MOANPOrpaMMbl IS
00pabOTKM YUCIIOBBIX JaHHBIX M CUMBOJIBHBIX CTPOK; HCIIOJIB30BaTh INPH
pa3paboTke mporpaMM OMOJIMOTEKH MOANPOrpaMM; YMEHHUE HCIIOIb30BaTh
CpEACTBa OTJIAJKU IIPOrPaMM B CpeJle MPOrpaMMHUPOBaHUS
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YMeHue  UCHONb30BaTh  JJEKTPOHHBIE  TAaOMMIBI  JJIS  aHalu3a,
MpeaCTaBICHUsT U OOpabOTKM JaHHBIX (BKJKOYAs BHIOOP ONTHMAJILHOIO
pelieHus, MOoA0O0p JHMHUM TPEHIA, pPElIeHHe 3aJad MPOrHO3UPOBAHMS);
YMEHUE WCIOJb30BaTh TaONU4YHbIE (pENAIMOHHBIE) 0a3bl MaHHBIX U
CIPAaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu30BBIBATH JIMYHOEC WH(GOPMAIIMOHHOE ITPOCTPAHCTBO C
MCTI0JIb30BAaHUEM PA3JIMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHIl; TOHMMAaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, HU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB

[lepeuens aneMeHTOB copepxaHus, npoepsembix Ha EI'D no nndopmaruke

Tab6mwura 5.5



Kon

IIpoBepsiemMblil 3IEMEHT COAEPKAHUS

1 [{udpoBast rpaMOTHOCTh

1.1 |(OcHOBHBIE TEHIEHLIUU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOOrui. [lapannensHubie
BbIUKCIIeHNs. MHoromnpoleccopHblie cucreMsbl. PaciipeneneHHbie
BBIUHUCIUTEIbHBIE CUCTEMBI M 00paboTKa GOJBIINX JAHHBIX

1.2 [IpuHUMIIBI TOCTPOEHHS W amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CeTeH.
CereBple mnpoTokoibl. Cerp HHrepHer. Anpecauns B cetn MHTepHer.
[IpoTokonsl cteka TCP/IP. Cucrema nomennbix uMeH. Paznenenue IP-cetn Ha
MOJICETH C MTOMOIIbIO MaCOK MOACETeN

1.3 daiinoBast cucrema. Ilouck B QaitnoBoit cucreme. IIpuHuMNBI pazmenieHus u
MMEHOBaHMs (aiiioB B jpojiroBpeMeHHod mnamsaTH. IllaGnoHsl A onucaHus
rpyni (aiaos

14  |Ckopoctb  mepemaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHM  Iepeladyd  OT
MHGOPMALMOHHOI0 00BbEMa JAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

1.5 |[MudpoBanue nanHbiXx. CuMMeTpUYHBIE W HecuMMeTpuuHbIe MGl [Hudps
npoctoit 3amensbl. llugp Llezaps. Iludp Buxenepa. AnroputM mumdpoBanus
RSA

1.6 Koapl, mo3Bossitonie o0HApYKUBATh U HCIPABIATH OUIMOKH, BO3HUKAIOIINE MTPH
nepenaude naHHbIX. Paccrosinne Xammunra. KogupoBanue ¢ moBTopeHHEM OHTOB.
Konsl XoaMMuHTa

2 TeopeTnueckue 0CHOBbI HH()OPMATUKHI

2.1 J/IBomyHoe  koaupoBaHWe.  PaBHOMEpHBIE M HEPABHOMEPHBIE  KOJBI.
JlexogupoBaHue COOOILIEHUH, 3alIMCAHHBIX C ITOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHne ONHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOILBIO
nepesa

22 [TeopeTnueckue MOAXOABI K OLEHKE KojuuecTBa HHGopMmanuu. EauHuUIb!
M3MEpeHust KoinudecTBa HMHpopMmauuu. AndaBUTHBII MOAXOX K  OLIEHKE
KonmyecTBa MHGpopMauuu. 3akoH anauTUBHOCTH HHpopmauuu. Dopmyna
Xapriu. Unpopmanust u BepositHocTs. @opmyiia [llenHHona

23 Cuctembl cuucieHus. Pa3BepHyTas 3amuch LEIbIX W JPOOHBIX 4YHCEN B

MO3UIIMOHHON cucreMe cuucieausd. CBOWCTBA MHO3UIMOHHONW 3aIlMCH YHCIA:
KOJIMYECTBO IU(p B 3amucH, MPU3HAK JEIMMOCTHA YUCJIa HA OCHOBAHUE CHCTEMBI
CUUCIIEHUs. AJTOPUTM TEepeBoja 1eJ0ro Yrucia u3 P-u4HOM CHCTEMBI CUMCIICHUS
B JICCATUYHYIO. AITOPHTM TepeBoJa KOHEYHOH P-muHOI qpodu B JECATUUYHYIO.
AJITCOPUTM TEpEeBOAA I€J0r0 YHUCIIa U3 JNECATUYHOM CUCTEMBbI CUUCIICHHS B P-
nuyHyto. llepeBonm KOHEWHOH necATHYHON npodu B P-munyro. JIBoumuHas,
BOCBMEPHYHAS M IIECTHAALATEPUYHAS CUCTEMbI CUMCIIEHUS, CBSA3b MEXKIY HUMHU.




ApudmeTHuecKre ornepanuy B MO3UIUOHHBIX CUCTEMaX CUMCIICHUS
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TpOI/IqHaH YpaBHOBCUICHHAsA CUCTEMA CHUCIICHH. I[BOI/I‘-IHO—ILGCSITI/I‘IHEUI CHCTEMA
CUMCJICHUA

25

Koauposanue tekctoB. KogupoBka ASCII. OgnoGaliTHbIe KOnupoBKU. CTaHaapT
UNICODE. Koamuposka UTF-8. Omnpenenenue uHHPOpMALMOHHOIO 00bema
TEKCTOBBLIX COOOIIEHUIT

2.6

KonupoBanue nzo0paxennid. OueHka nHGOpPMAMOHHOIO 00beMa IrpaduuecKux
TAaHHBIX NP 3aJJaHHBIX Pa3pelIeHud U IIyOMHE KOIMpoBaHMs LiBeTa. LIBeToBBIE
MOJIETIH.

KonupoBanwue 3Byka. Ornenka HHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MPU
3aJlaHHBIX YaCTOTE JUCKPETU3AUHU U Pa3pAIHOCTH KOJAUPOBAHUS

2.7

AnreOpa  noruku. [loHsTne BbICKa3blBaHUA. Bpicka3biBaTelbHbIE  (POPMBI
(mpenukaTel). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue onepanuu. TaOmuipl HCTUHHOCTH. Jlormueckue BbIpakKeHUS.
Jlornyeckue ToxaecTsa. Jlornueckue onepanuu 1 olepanuy HaJl MHOKECTBAMU.
3akoHBl  anreOpbl JIOTMKH. OKBHBAJEHTHBIE IPEOOpa3OBaHMS JIOTHUECKHX
BBIPAKEHUN. JIornyeckne ypaBHEHUS U CUCTEMBI YPaBHEHH.

Jlornyeckne (yHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(bYHKIMI OT KOTMYeCTBa apryMEHTOB.

Kanonunueckre GOpMbI JIOTHIECKUX BbIpaXKEHUN

2.8

COBepH_IeHHBIe JU3BbIOHKTHUBHBIC KOHBIOHKTHMBHBIC HOpMaJIbHbIC d)OpMBI,
AJITOPUTMBI UX TOCTPOCHUA 10 Ta6J'II/II_[€ NCTHHHOCTHU

29

Jlornyeckue 92yeMeHTH B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropa3zpsiaabiii cymmarop. [loctpoeHne cxem Ha JOrMYEeCKHX 3JIEMEHTax 10
3aJJaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOIO BBIPAXKEHUS 10
IIOrMYECKOM CXeMe

2.10

Monenn u MonenupoBaHue. llenmu mopenupoBaHusa. ANEKBaTHOCTb MOJEIH
MoemupyeMoMy 00BbeKTy uiH nporeccy. Gopmanu3anus NpuKIagHbIX 3a1a4.

[IpencraBieHne pe3yabTaTOB MOJCIMPOBAHUS B BUJIE, YIOOHOM ISl BOCTIPUSITHS
yenoBekoM. ['paduueckoe npeacraBieHue JaHHBIX (CXeMbl, TaOIULIbL, TpaQuKn).




2.11

[IpencraBieHne 1eNbIX YHUCEN B MaMATH KoMmmbioTepa. OrpaHHYEeHHOCTH
muama3oHa 4YWCeNl TpH OrpaHWYeHHHM KOJIW4YecTBa pa3psanoB. llepenonHneHue
pa3psaHoi ceTku. be33sHakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J|BOMYHBIN
TOTIOJTHUTENBHBIN KOJI OTPUIIATENIbHBIX YHCEIL.

[ToOuToBble soruyeckue omnepauud. Jlormueckuit, apudmerndeckuii u
nuknnaeckuid  casurd.  llludpoBaHue ¢ mTOMOLIBIO MOOWTOBOM — Omepauu
"uckmouaroniee MJIN"
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Hpe,Z[CTaBJICHI/IC BCHICCTBCHHBIX YHCCII B MaMATHU KOMIIBIOTECPA. 3Haqa1ua;1 qacCTb
1 IOpAAOK YHCJa. JII/IaHaSOH 3HAQYEHUM BEIIECTBEHHBIX YHCEI. HpO6J’IeMLI
XpaHCHHA BCHICCTBCHHBIX YHCC]I, CBA3AHHBIC C OI'PAHUYCHUCM KOJHNYCCTBA
pa3spAI0B. Brimonnenue OHCpaHI/Iﬁ C BCIICCTBCHHBIMU 4YHCJIaMH, HAKOIIJICHHC
OIIN0 0K IpH BEIYUCIICHUAX

2.13

I'pappl. OcHoBHBIE moHATUA. Bunabel rpagos. Omnucanue rpagoB ¢ IOMOLIBIO
MaTpUL] CMEXHOCTH, BECOBbIX MATpHI], CIHCKOB CcMexXHOcTU. Pemenue
QITOPUTMUYECKUX 3a7a4, CBS3aHHBIX C aHaiau3oM rpadoB (IMOCTpOEHUE
ONTUMAIBHOIO IyTH MEXAY BeplIMHamMu rpada, OmpeleieHue KOoIU4yecTBa

PA3JIMYHBIX MYTEH MEXAYy BEpPLIMHAMH OPUEHTHUPOBAHHOI'O ALMKIMYECKOIO
rpaca)

2.14

[lepeBbs. bunapHoe nepeBo. JlepeBbss moucka. CrocoObl o0xoma aepeBa.
[TpencraBieHrne apuMETHUECKUX BBIpaXXEHHWH B BUIE JepeBa. Mcmonp3oBaHue
rpaoB U IE€PEBHEB MPH OMUCAHUN O0BHEKTOB U MPOLECCOB OKPYKAIOLIETO MUpa

2.15

JluckpeTHble UTpbl ABYX UTPOKOB C MoiHOM mH(popmanueil. [loctpoenue nepesa
nepebopa BapHAaHTOB, ONHMCAHWE CTPATErMM WIPsl B TaOIMYHOM (opme.
BBIMTPBINIHBIE U TPOUTPBILIHBIE TO3UIUH. BBIUTPBIIIHBIE CTPATErUU

2.16

CpencTBa HCKYCCTBEHHOIO MHTeNIeKkTa. neHTuduKanus 1 nouck u3o0paxeHuw,
pacrio3HaBaHue M. Vcnonap3oBaHME METONOB MCKYCCTBEHHOI'O HHTEIJIEKTa B
oOyuaronux cucremax. Vcrnonab3oBaHuEe METO0B MCKYCCTBEHHOI'O MHTEIJICKTA B
poboroTexHuke. MuTepHer Beme. Heliponusie cetu

AITOPUTMBI U TPOTPAMMHPOBAHKE

3.1

dopmanuzanus NOHATUS aidroputma. MammHa TelopuHTa Kak yHUBEpcajbHas
MOJ1€JIb BEIYHUCIEHUN

32

OrneHKa CIOKHOCTH BBIYUCIEHUH. Bpemss paGoTel M 00bEM HCIONIb3yeMOit
maMsTh, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OlleHka
ACUMIITOTUYECKOW CJIOXKHOCTH aJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHOU
cnoxHocTH. Ilepebopubie amroputmbl. [lpuMepsl pa3iaMYHBIX —aITOPUTMOB
[pEUIEHUs OJJHOM 3a71a4¥, KOTOPbIE UMEIOT Pa3JIMYHYIO CIO0KHOCTb
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OmnpeneneHre BO3MOXHBIX PE3yJlIbTaTOB pabOThl MPOCTEHUIIMX Al OPUTMOB
YIPaBICHUSI HCIOJHUTEISIMA W BBIYMCIUTEIbHBIX aaropuTMoB. OnpeneneHue
VICXOJIHBIX JaHHBIX, IPU KOTOPBIX aJIrOPUTM MOXKET J1aTh TPeOYyeMblil pe3ynbTar

34

ATOpUTMBI  00pabOTKM HATypajbHBIX YHCEN, 3alUCAHHBIX B IO3ULMOHHBIX
CHCTeMax CUHCJCHMs: pa30MeHHe 3aluch 4YHucila Ha OTACNbHbIE LHUQPHI,
HAaXOXKJIEHHE CYMMbl M TIpOM3BEAEHHUS IU(pP, HAXOXKICHHE MaKCHUMaJbHOMN
(MMHUMAaIBLHON ) U QPBI.

[IpencraBnenne uucia B BHAE HabOOpa MPOCTBIX COMHOXHTENEH. AJTOpUTM
OBICTPOT'O BO3BEACHUS B CTEMEHb. [[OMCK MPOCTHIX YKUCEI B 3aJJaHHOM JHAIa30He
C IMOMOIIBIO aliropuTMa "perieto Dpatochena"
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MHOl"Opa?)prI[HI)IC OeJbIC Yyuciia, 3aJa4un JUIMHHOU apI/I(i)MeTI/IKI/I

3.6

SA3bik mporpammupoBanus ([lackamb, Python, Java, C++, C#). Tumbsl naHHBIX:
[EJIOYUCIICHHBIC, BEIIECTBCHHBIC, CHMBOJIbHBIC, JIOTHYeCKue. BerBieHus.
Cnoxubie ycioBus. Lluknsl ¢ ycnoBueM. LIUMKITbI MO mepeMeHHOM.

OOpaboTka NaHHBIX, XpaHsmuxcs B (aitnax. TekcToBble M TBOMYHBIC (aiiibl.
daiinoBbie nepemeHHble ((aiiynoBble ykazaTenu). Urenue u3 Qaiina. 3anuch B
(ari.

Pazouenne 3amaum Ha mojazanayd. I[lommporpamMmbl (Tiporeaypbl ¥ (YHKIUH).
Vcrionp30BaHUE CTAaHJAPTHOM OMOIMOTEKHU sI3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexkypcuBHble npouenypsl U ¢pyHkuuu. Vcrnonb3oBaHue creka s
OpraHu3alK PEKYPCUBHBIX BbI30BOB

3.8

Uucnennsle Meroabl. TouHOe M NpHOMMIKEHHOE pelleHus 3ajadd. YucieHHoe
pELIEHNE YpPaBHEHMH C IOMOILBIO Moxdopa mapaMerpa. UWCIEHHbIE METOJbI
peLIeHnsT ypaBHEHHWH: MeTon Tmepebopa, METOJ MOJOBUHHOTO JEJEHHUS.
[TpubnkeHHOe BBIYMCIECHUE JUIMH KpUBBIX. Bplumcienue miomanei ¢uryp c
MOMOIIIbIO YUCJIEHHBIX METOJO0B (METOJ MPSMOYI'OJbHUKOB, METOJ Tpareuui).
[Touck wmakcumyMa (MUHUMYMa) (QYHKIUM OJHOW IEPEMEHHOH MEeTOJ0M
[OJIOBUHHOTI'O J1€JIEHUS
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OO6paboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHbIe  (QYHKIUM  sI3bIKA
MPOrpPaMMHPOBAHUS JJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TOJCYET KOJUYECTBA TMOSBICHUH CHUMBOJA B CTPOKE,
pa3bueHrne CTPOKM Ha CIOBa MO MPOOENTbHBIM CHMBOJAM, IMOHCK IOACTPOKH
BHYTpPU JAaHHOW CTPOKHM, 3aM€Ha HAWJEHHOW IMOJICTPOKM Ha APYTryH0 CTPOKY.
['eHeparus BCeX CIOB B HEKOTOPOM andaBUTE, yIOBICTBOPSIONIMX 3adaHHBIM
orpannuyeHusM. [IpeoGpa3oBaHue yucia B CAMBOJIBHYIO CTPOKY U 00paTHO




3.10

MaccuBbl M IIOCIEAOBAaTEIBHOCTH  4HCeld.  BblumcieHne  000OLIEHHBIX
XapaKTEPUCTUK JJEMEHTOB MacCHMBa MM YHCIOBOM I0OCIEN0BATEIBHOCTH
(cyMMBI, TIpOU3BEIEHHs, CpPEIHEro apu(pMeTHUYEeCKOro, MHHHUMAJIBHOTO U
MaKCUMaJIbHOI'O  DJIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, Y OBJIETBOPSIOIINX
3alaHHOMY YyCJIOBUIO). JIMHEWHBII TNOMCK 3aJaHHOrO0 3HAY€HUS B MAaCCHUBE.
ANTOPUTMBI PabOTHI C 3JIEMEHTaMH MacCHBa C OJHOKPATHBIM IIPOCMOTPOM
maccuBa. COpTUpOBKAa OJZHOMEpPHOro MaccuBa. IIpocTeie MeTOIBI COPTHPOBKH
(MeTon my3bIppbKa, MeTOA BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpPOBKa
ciusHueM. beicTpas coprupoBka MaccuBa (anmroput™ QuickSort). J[BoWuHBIM
MOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHBIE MacCHUBBI (MAaTPUIIBI). AITOPHUTMBI 00pabOTKH IByMEPHBIX MaCCHBOB:
3all0JJHEHUE JABYMEPHOIO YMCIOBOIO MAacCHUBa IO 3aJaHHBIM IpaBHJIaM, IMOUCK
DIIEMEHTa B JBYMEPHOM MAacCHUBE, BBIUMCIEHHE MakcuMyma (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB [BYMEPHOTO MAacCUBa, IE€PECTaHOBKA CTPOK U CTOJOLOB
NIByMEPHOI' O MacCHBa

3.12

CnoBapu (accormaTUBHBIE ~ MAacCHUBBI,  OTOOpaKeHHs).  XOUI-TAOJIUIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIIOBApPS ISl 3aIaHHOTO TEKCTa

3.13

Crekn. AHaiM3 TPaBUIBHOCTH CKOOOYHOrO  BBIpaKeHWs. Bwraucnenue
apu(PMETHIECKOTO BBIPAXKEHUS, 3aIMCAaHHOr0 B moctdukcHoi popme. Ouepenu.
Vcnionb30BaHuEe OUepenn I BPEMEHHOTO XPaHEHUSI TaHHBIX

3.14

AnroputMbl Ha Tpadax. IlocTtpoeHne MUHUMANTBHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO HEOPHEHTHpPOBAaHHOTO rpada. KomuuecTtBo pa3muyHBIX
MyTel MEeXAy BEpIIMHAME OPYEHTHPOBAHHOTO AI[MKINYECKOro rpada. AJIroputm

JlerkcTphl

3.15

JlepeBpsi. Peanmsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBOoWuYHBIE
(6unapusle) nepeBbs. IlocTpoeHue nepeBa Al 3aJaHHOTO apU(MeETHUECKOro
BbIpaxkeHHs. PekypcuBHBIE anropuT™Mbl 00xoaa nepeBa. Mcnonb3oBaHue cTeka U
ouepenn A 06xoaa fepesa

3.16

I[I/IHaMI/I‘IeCKOC MMporpaMMHUpPOBaHUC KaK MCTOA PCIICHUSA 3a/la4d C COXPAaHCHUECM




MPOMEXKYTOUYHBIX PE3YJIbTATOB. 3a/1aul, PEIIAEMbI€ C TOMOUIbIO JUHAMHYECKOIO
MPOrPAaMMHPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (YHKIUN, TOICUYET KOIUYECTBA
BApPUAHTOB, 3aJa4M ONTUMH3ALINU

3.17 [lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U
kiaccbl. CBoOMCTBA M MeTOIBl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHaJIH3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOI'O IOAXOJA.
WHKancysius, Hacjaea0BaHue, MOIMMOoppu3m

4 NHdopmalimoHHbIE TEXHOJIOTHH
4.1 AHanmu3 naHHbIX. OCHOBHBIE 3a/Ja4M  aHaIM3a JaHHBIX: IPOrHO3UPOBAHUE,

KIaccH (UK, KiIacTepu3alus, aHajdu3 OTKJIOHeHHH. IlociemoBaTenbHOCTD
PCHICHUA 3aaa4 aHalin3a JaHHBIX: C60p IMCPBUYHBIX NAHHBIX, OYHUCTKA U OLCHKA
Ka4yecTBa TAHHBIX, BEIOOP ¥ (MJIM) MOCTPOCHUE MOIEIH, TPeoOpa3oBaHKe IaHHBIX,
BU3yaJIM3allMsl JaHHBIX, HHTEPIpEeTanys pe3ypTaToB. [IporpaMMHubIe cpencTsa u
HHTepHeT-cepBUCHl 17151 00pabOTKU U MPEACTABICHUS JaHHBIX. bosble faHHbIE.
MammaHOoe 00yueHue
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AHanu3 JaHHBIX C TIOMOLIBIO D3JEKTPOHHBIX TaOJuL. BbluucieHue cymmel,
cpenHero  apu(METH4YecKoro, HaumOONbHIEr0  (HAUMEHBLIEr0)  3HAYCHUS
muana3oHa. Beruucienue kKodgdHUIMEeHTa KOPPEeIsUH JIBYX pPAI0B JaHHBIX.
ITocrpoenue cTonO4aThIX, JMHEHUYATBIX M KpyroBbix auarpamm. I[locTpoenue
rpadukoB ¢ynknmii. [logbop aMHUM TpeHIa, pelieHre 3aJad IpOor HO3UPOBAHMUS.
Perienue 3aja4 ONTUMU3ALNUU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIMIL
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Jluckpetuzauust TpU  MATEeMAaTUYECKOM  MOJACIHPOBAHUU  HEMPEPBIBHBIX
mporeccoB. MogenupoBanue JBIKEHHS. MopenupoBaHue OMOIOTMYECKHX
CHUCTEM. MaremaTHueckue MOAECIN B 9KOHOMUKE. BrrunciaurenbHbie
DKCIEPUMEHTHI ¢ MopaensMu. OO0paboTka pe3ynbTaToOB SKCIEpHUMEHTa. MeTon
HAaUMCHBIINX KBaJApaToOB. OHeHKa YUCIIOBBIX ITapaMETpPOB MOACIUPYCMBIX
00BEKTOB U TpoleccoB. BoccraHoBiieHHMe 3aBUCHMOCTEH M0 pe3ysbTaTam
OKCIICPUMCHTA

4.4

BeposiTHOCTHBIE MOZEIIU. Metoner Mownre-Kapiro. HNmuranmonHoe
Mo enrpoBaHue. CHcTeMbl MacCOBOT0 00CITyKUBAaHUS




4.5

TaGnuunble (pensiuoHHbIC) 0a3bl NaHHBIX. Tabmuia - NpeacTaBiIeHUE CBEICHUN
00 omHoTHHHBIX 0OBekTax. Ilone, 3amuch. Kiarou Tabmumel. PaGoTa ¢ roTtoBoid
0a3oif maHHBIX. 3anonHeHue 0a3bl AaHHBIX. [lonck, copTHpoBKa M (QUILTpAIUL
MaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢  IapamMeTpami.
Brraucsiembie OIS B 3a1Ipocax.

MHuoroTabmuyHbie 0a3bl JaHHBIX. TUIBI CBs3ed Mexny Tabimuiamu. BHemHui
K04, [lenocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOIOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TexkctoBblii mnpoueccop. CpencrBa IOMCKa M aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTYpUpOBaHHBIE TEKCTOBbIE JOKYMEHThI. CHOCKH, OIJIaBJICHHE.
[TpaBuiia HUTHPOBAHUS HCTOUHUKOB U 0popMIIeHUs1 OuOIHOorpadUUecKux CChUIOK
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