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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no wuHbOpMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI COCTaBJieHAa Ha OCHOBE TpeOOBaHWN K pe3ylbTaraM
OCBOCHHSI OCHOBHOW 00pa30BaTENbHOW MPOTpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBanus, npeactaBieHHbix B PI'OC OO0, a takxke QenepaabHO
paboueit mporpaMmbl BOCITUTAHUS.

[Iporpamma no uHdopmaTuke 1a€T MpeacTaBICHUE O LEIIX, O0IIeH
cTparerud  OOy4YeHHs, BOCHHTAaHUS M  pa3BUTUS  OOydarouIuxcs
cpenctBamMu  MHGOPMATHKKM Ha ©0a30BOM YpPOBHE, YCTAHABIMBAET
o0s3aTeIbHOE ~ TPEIIMETHOE  COJEp)KaHue, MpeaycMaTpUBAaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zieiiaM U TEMaM.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O HIPEIMETA

«AHOPPMATHUKA»

[Iporpamma 1o HWHPOPMATUKE ONpPEAENSET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XAPAKTEPUCTUKN Y4E€OHOr0 MaTepuana Juisl Kaka0ro rojaa
M3y4YCHHs, B TOM YHCIIE IS COAEPKATEIBHOIO HAIOJHEHUS Pa3HOTO
BHJIa  KOHTpois  (IIPOMEXYTOYHOM  aTTecTauuud  O0yYarolluxcs,
BCEPOCCUICKUX MPOBEPOYHBIX pPabOT, TOCYJapCTBEHHOW HWTOTOBOM
aTTECTAIlUHN ).

[Iporpamma 1o uH(popMaTHKE ABISIETCS OCHOBOM ISl COCTABIICHUS
ABTOPCKUX YYEOHBIX MpOrpamMM, TEMATHYECKOTO IUJIAHUPOBAHMS Kypca
YUHUTEIIEM.

HEJIN N3YYEHUA YYEBHOT O INPEAMETA

«WUHDOPMATUKA»

Lensmu u3zydeHuss uHGOPMATUKKA HA YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUs SBJISIOTCS:

dbopMHpOBaHHE  OCHOB  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKu WHOOPMATHKH, JOCTUKECHUSIM
HAyYHO-TEXHUYECKOTO Tporpecca M OOIECTBEHHON MPAKTUKH, 32 CUET
pa3BUTHS TpencTaBieHud 00 wuHOpMAIMU Kak O BaKHEUIIEM
CTPATETUYECKOM pPECypce pa3BUTHS JHUYHOCTH, TOCYJApPCTBA, OOIIECTBA,
NOHUMAaHUSI POJM HUHPOPMAIMOHHBIX TMPOIECCOB, HHGOPMAIIMOHHBIX
pecypcoB U HWH(OPMAIMOHHBIX TEXHOJOTUH B YCIOBHIX LHU(PPOBOI
TpaHchOopMaIK MHOTHX cpep KU3HH COBPEMEHHOTO 00IIECTBa;

oOecrieueHue YCIIOBUH, CIOCOOCTBYIOITUX Pa3BUTHIO
QITOPUTMHYECKOTO  MBIIIJIEHUST  KaK  HEOOXOJUMOTO  yCIIOBHUS
npodeccruoHanbHOl JesSATEIPHOCTH B COBPEMEHHOM HWH(OpPMAIMOHHOM
00IIIeCTBE, MPE/IOIAraoIIero CIOCOOHOCTh 00yYaromerocs: pa3ouBaTh
CIIOXHBIE 3aJaud Ha Oojee MPOCThIe MOA3aJaud, CPABHUBATH HOBBIC
3aJlauyd ¢ 3aja4aMu, pPCMEHHBIMH paHee, OMPEAeNsATh IIard s
JOCTIDKEHUSI pe3yiibTaTa U TaK Jaliee;

dbopMHpoBaHrE U Pa3BUTHE KOMIIETEHIINN 00yJaromuxcsi B 00J1acTu
WCIIOJIB30BaHUSI HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, B
TOM 4YHCIIe 3HAHWW, YMEHUNW M HABBIKOB pPabOThl ¢ uH(MOpMaIMEH,
MPOTrpaMMUPOBAaHMS, KOMMYHHKAITUH B COBPEMEHHBIX ITU(POBBIX Cpenmax
B YCJIOBHSX oOecredeHuss MHPOPMAIMOHHON 0e30MacHOCTH JIMYHOCTH
oOydarorierocs;



BOCIIUTAHWE OTBETCTBEHHOIO M HM30UPATEIIbHOIO OTHOIICHHS K
uHdopMalMi ¢ y4ETOM TIPABOBBIX M OTUYECKUX AaCHEKTOB €&
pacnpocTpaHeHus1, CTPEMIICHHSI K MTPOJIOJHKEHUIO0 00pa3oBaHus B 00J1acTu
UH(OPMAIIMOHHBIX TEXHOJIOTMM W CO3MAATENIbHOM JIEITEIbHOCTH C
IPUMEHEHUEM CPEJICTB UHPOPMAIITMOHHBIX TEXHOJIOTHUH.

NudopmaTuka B 0CHOBHOM 001IeEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(MOPMATUKUA KaK HAyYHOW TUCHUILUIMHBI, U3y4arollen
3aKOHOMEPHOCTH  MPOTEKaHUSI U  BO3MOXXHOCTH  aBTOMATHU3AIlUU
UH(OPMAIMOHHBIX MPOIECCOB B PA3JIMYHbBIX CUCTEMAX;

OCHOBHbIE 00JIaCTH TpPUMEHEHUS WHGOPMATHKH, NPEXKIE BCEro
UH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COLIMANIbHYIO cepy;

MEX AU CIIUTUTMHAPHBIN XapakTep uH(pOpPMATUKU u
UH(OPMAITMOHHON JEATEILHOCTH.

N3yuenne wmHGOpMATUKK OKa3bIBA€T CYIECTBEHHOE BIMSHUE Ha
dbopMHpOBaHHE MHPOBO33PEHUS OOYYaIOIIETOCs, €ro KU3HEHHYIO
MO3UIIHIO, 3aKJ1a/IbIBaeT OCHOBBI MOHUMaHUS MPUHITUIIOB
(GYHKIIMOHUPOBAHUS M MCIOJIB30BAHUS MH(POPMAIIMOHHBIX TEXHOJIOTUN
KaK HeOOXOJAMMOT0 MHCTPYMEHTA MPAKTUUYECKH JI000M JCSATEIBHOCTU U
OJIHOTO U3 HauOoJiee 3HAYUMBIX TEXHOJIOTHYECKUX JIOCTHXKCHHM
COBPEMEHHOM IMBUIM3alUU. MHOTUE MPEAMETHBIC 3HAHUS M CIOCOOBI
NESTEIbHOCTH,  OCBOCHHBIE  OOYyYalOUMUCS  TPU  U3YYCHUH
UH(OPMATUKY, HAXOJAT MPUMEHEHHE KaK B paMKaxX 00pa30BaTeIbHOTO
mpoliecca Mpyu U3yYCHUH JAPYTUX MPEIMETHBIX 00JIaCTeH, TaK U B HMHBIX
KU3HEHHBIX CHUTYaIlUsX, CTAHOBATCS 3HAYUMBIMU i1 (HOPMHUPOBAHMUS
KauyecTB JIMYHOCTH, TO €CTh OPHEHTHUPOBAaHbI Ha (opmMupoBaHUe
METaIpPeIMETHBIX U JIMYHOCTHBIX PE3YyJIbTAaTOB O0yUCHHUS.

OcHoBHbIe 3amaud yueOHoro mnpenmera «MHdpopmarukay —
chopMHUpPOBATH Y O0YYAIOIINXCS:

NOHUMAaHUE TPHUHIMIIOB YCTPOMCTBA U  (DYHKIIMOHUPOBAHUS
00BEKTOB IU(POBOTO OKPYKEHHs, MPEACTABICHUS 00 UCTOpUU W
TEHJICHIIUSAX pa3BUTHUS uHbOpPMaATUKU nepuojaa 1 poBoi
TpaHchOpMaIMK COBPEMEHHOTO 00IIECTBA;

3HaHWS, YMEHHA W HaBBIKM TPAMOTHOM TIOCTAaHOBKM 3ajad,
BO3HUKAIOIIUX B TMPAKTUYECKON NEATETBHOCTH, [JIi MX PEHICHHUS C
NOMOIIbI0  MH(DOPMAIMOHHBIX  TEXHOJIOTHHM, YyMEHUS ©  HaBBIKH
(dbopManrM30BaHHOTO OMUCAHUS MTOCTaBICHHBIX 33]1a4;

0a30Bble 3HAHUA 00 HMH(POPMAIMOHHOM MOJICTUPOBAHUH, B TOM
YHUCJIe 0 MATEMATUYECKOM MOJICITMPOBAHUH;

3HAHUE OCHOBHBIX QJITOPUTMHUYECKUX CTPYKTYp U yMEHHE
MPUMEHSTh 3TU 3HAHUS JJIsl IOCTPOCHUS aITOPUTMOB PEIICHUS 3a1a4 10
UX MaTeMaTHUYECKUM MOJICTISIM;

YMEHUS W HAaBBIKA COCTABJICHHMS] TMPOCTBHIX MPOTPAMM  TIO
MOCTPOEHHOMY QJITOPUTMY Ha OJHOM M3 S3BIKOB IMPOTPAMMHUPOBAHUS
BBICOKOTO YPOBHS;

YMEHUS ¥ HaBbIKU d(PHEKTUBHOTO MCIIOJIH30BAHUS OCHOBHBIX THIIOB
MPUKIAAHBIX  TporpamMMm  (TIPWIOKEHHI) OOIIero Ha3HAuYeHUS W
MH()OPMAITMOHHBIX CUCTEM JUISI PEIIEHUS C UX MOMOIIBI0 MPAKTUICCKUX
3a/ay, BiajieHne 6a30BBIMH HOpMaMu MH(POPMAIIMOHHON 3TUKH U TIPaBa,
OCHOBaMH MH(GOPMAITMOHHON OE30IIaCHOCTH;



YyMEHUE TPaMOTHO MHTEPIPETUPOBATH PE3YJIbTATHl  PEIICHUS
NPAKTUYECKUX 3a7ad C TOMOINbI0 HH(POPMAIMOHHBIX TEXHOJIOTHH,
NPUMEHSTH OJIYYEHHbBIE PE3YJIbTATHI B IPAKTUYECKOM €SI TEIIbHOCTH.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA
«AHO®PMATUKA»lenn wu 3amaun  u3ydeHuss HHPOPMATHKH Ha
YpOBHE OCHOBHOTO 0011ero oOpa3oBaHUs OMNPEACISIIOT CTPYKTYPY
OCHOBHOI'O COJiepKaHUsi y4eOHOro TpeaMeTra B BHJE CIEIYIOUIUX
YEeTHIPEX TEMATUUECKUX Pa3/IeIIOB:

upoBasi IpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATUKHU;

ITOPUTMBI U TPOrPAMMHUPOBAHME;

UH(OPMAIMOHHBIE TEXHOJIOTHUH.

MECTO VYYEBHOI'O TIIPEJMETA «WH®OPMATHUKA» B

YUEBHOM IVIAHE

Ha wusyuenune unpopmatuku Ha 06a30BOM ypoBHE oTBoautcs 102
yaca: B 7 kiacce — 34 4Jaca (1 gac B Hegemno), B 8 kiacce — 34 gaca (1 ygac
B Hememwo), B 9 «kmacce — 34 waca (I yac B Heaemo).



COIEPKAHUE OBYYEHUA
7 KIIACC

udposast rpaMOTHOCTD
KomnbioTep — yHHBepcajibHOE YCTPOMCTBO 00pPa00TKHU JaAHHBIX

KOMHBIOTCp — YHHUBCPCAJIIBHOC BbIYUCIUTCIIBHOC YCTpOﬁCTBO,
pa60Ta101uee 1o IporpamMme. Turnsl KOMIIBIOTCPOB: IICPCOHAJIBHBIC
KOMIIBIOTCPBI, BCTPOCHHBLIC KOMIIBIOTCPBI, CYIICPKOMIIBIOTCPBLI.

MoOupHbIE YCTPOKCTRA.

OCHOBHBIE ~ KOMITOHEHTBl ~KOMIIBIOTEpAa M HMX HAa3HA4YCHHE.
[Iponeccop. OmneparnBHasgs W AOJTOBPEMEHHAs MaMSATh. Y CTPOMCTBA
BBOJIa M BbIBOJA. CEHCOpHBIA BBOJ, JTaTYUKU MOOWIIBHBIX YCTPOWCTB,
cpelncTBa OMOMETPUYECKOU ayTeHTU(UKAIUY.

Hcropust pa3BUTHS KOMIBIOTEPOB M MPOrPAMMHOIO OOECIICUCHHUS.
[Tokonennst koMmblOTepOB. COBpPEMEHHbIE TEHICHIIMU  Pa3BUTHUS
KOMITbIOTEPOB. CyNEepKOMITBIOTEPHI.

[TapannenbHble BEIYUCICHUSI.

ITepconanbublii komnbroTEp. [Iponieccop M €ro XapakTepUCTUKHU
(TakToBas 4acToTa, Pa3psSIAHOCTD). OneparuBHas MaMSITh.
JlonroBpeMeHHass TaMsAThb. YCTpoiicTBa BBOJa W BbIBoja. O0BEM
XpaHUMBIX J@aHHBIX (OMEpaTUBHAS MaMATh KOMIIBIOTEPA, >KECTKUU W
TBEPJOTENbHBIN JUCK, TOCTOSHHAs NaMsATh CMapTPoHA) U CKOPOCTh
JOCTYTIa IJI Pa3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia paboThl HA KOMITBIOTEDPE.

IIporpamMmMbl ¥ 1aHHBIE

[TporpammHuoe obecrieueHue KOMIIBIOTEPA. [Tpuknannoe
nporpaMmmHoe oOecriedeHue. CHUCTEMHOE NpPOrpaMMHOE OOecCIeUeHHE.
Cucremsl nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMMm U JaHHBIX.
becnimatapie  u  ycnoBHO-OecruiaTHeie  mporpaMMbl.  CBOOOJIHOE
IPOrpaMMHOE 0OECTICUCHHE.

@aitnpl w1 nanku (karanoru). [IpuHIHMOB MOCTpoeHus (HaAMTOBBIX
cucteM. [lonmnoe ums ¢aiina (manku). [Iyte k ¢aiiny (manke). Pa6ota c
daiiamMu ¥ KaTaloraMH CpeJICTBAMH OTNEPAIMOHHON CUCTEMBI: CO3JaHHE,
KOMMPOBAaHUE, TIEPEMEIICHHE, TIEPEUMEHOBaHUE U yaajieHue (ailioB u
nanok (kataynoroB). Tumbl ¢aitnoB. CBoiicTBa (aimoB. XapaKkTepHbIC
pasMepbl (ailioB pa3MYHBIX THUIOB (CTpaHUIlA TEKCTa, SJIEKTPOHHAsS
kHura, ¢otorpadusi, 3amuch IMECHU, BUICOKIHUI, TTOJTHOMETPAKHBIN
bunpMm). ApxuBaiys AaHHBIX. VIcmoap30BaHKE MPOrpaMM-apXUBaTOPOB.
@aitnoBeiit  Menemxkep. llouck (¢dalmoB cpencTBaMu  ONMEpPaAlMOHHON
CUCTEMBL.

KomnbloTepHbie BHPYChl W JPYyrU€ BPEIOHOCHBIE MPOrPAMMEBI.
[IporpamMmel aJis 3aIIUTHL OT BUPYCOB.

KomnbrorepHsie ceTu

OO0bequnenne KoMmmbioTepoB B ceTb. Cerb HMuTepHer. Be0-
cTpanmia, BeO-caiir. CTpykTypa aapecoB BebO-pecypcoB. bpaysep.
[TouckoBbie cucremsl. [lonck nHDOpMAIUU 1O KITFOYEBHIM CJIOBaM U IO
n3obpakennto.  JloctoBepHOCTh  WMHGOpMANHK, TOJNYYCHHOU U3
HNuTepnera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.



CeteBoii 3TUKET, 0a30BbIe HOPMbI UHPOPMAIIMOHHON ATUKU U MPaBa
npu pabore B HMurepnere. Crparermu 0€30MacHOrO TOBEJCHUS B
HNnTepnere.

Teoperuyeckue 0CHOBbI HH(POPMATHKH

HNudopmanus u HHPOPMANMOHHBIE POLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUN COBPEMEHHOMN HAYKH.

Nudopmanusa kak cBeieHMs, NpeIHA3HAUYCHHbIE JISI BOCHPUATHS
YeJIOBeKOM, M HH(pOpMalusg Kak JaHHbIE, KOTOpPbIE MOTYT OBIThH
00paboTaHbl aBTOMaTU3UPOBAHHOW CHCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh OMNMCAHUSA HENPEPBIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIIbIO AUCKPETHBIX JaHHBIX.

NudopmanmonHsie  mpolecchl — MPOLECChl, CBSI3AHHBIE C
XpaHEeHHEM, PeoOpa30BaAHUEM U Mepeadyeil TaHHbIX.

IIpeacraBiaenue nHGpopMauun

CumBoi. Andasut. MoiHocTs andasuta. PaznooOpasue sS3bIKOB U
angaButoB. EcTrecTBeHHbIE U (hopMalibHBIC SI3bIKUA. AJIaBUT TEKCTOB Ha
pycckoMm si3bike. JIBomunblid andaBut. KoinuecTBO BCEBO3MOKHBIX CIIOB
(KomoBBIX KOMOUHAIMK) (PUKCUPOBAHHOM JIJTMHBI B IBOMYHOM alipaBuUTE.
[IpeoOpazoBanue mrob6oro andaButa K ABowdHOMY. KomuyecTBo
Pa3IUYHBIX CIOB (PUKCHPOBAHHOM /JIMHBI B andaBUTE OIpPEACIEHHON
MOIIHOCTH.

KoaupoBanue cCUMBOJIOB OJTHOTO aji(haBUTa C MOMOIIBIO KOJOBBIX
CJIOB B JIpyrom andasute, KogoBas TabIuIa, 1€KOIMPOBAHUE.

JIBonuHbli kopn. lIpeactaBineHne [aHHBIX B KOMIBIOTEPE Kak
TEKCTOB B IBOMYHOM aji(haBUTE.

Nudopmarimonnsiii 00bEM HaHHBIX. BUT — MUHMMalIbHAST €IMHUIA
KoJudecTBa MHGOPMAIMK — JBOWYHBIN pa3psa. EnuHunbl u3MmepeHus
nHpopManmonHoro o0béma maHHBIX. burt, Oailit, KuMiIoOalWT, Merabawr,
rUra0amr.

CkopocTh Tmiepefaud  JaHHbIX. EQWHUIBI CKOPOCTH TMEpeaadu
JAHHBIX.

KoaupoBanne tekcroB. PaBHOMepHBIM KOA. HepaBHOMEpHBIN KO/I.
Komuposka ASCII. BocbmuOutHbie koaupoBku. [loHaTHE 0 KOIUPOBKAX
UNICODE.  JlexomupoBaHHWE  COOOIIEHWH €  HCIOJb30BaHUEM
paBHOMEpPHOTO M HepaBHOMEpHOro koja. WHdopmanmoHHBI 00BEM
TEKCTAa.

Hckaxxenrne nHpopMaiuu rpu nepenaye.

Ob6mee MpEACTaBICHHE 0 1udpoBOoM MPEACTABICHUH
ayIMOBU3YaJIbHBIX U IPYTUX HENPEPHIBHBIX JAaHHBIX.

Komuposanue nsera. LlBeToBeie monenu. Moaens RGB. I'myGuna
koaupoBanus. [TamuTpa.

PactpoBoe u BekTOpHOE mpenacTaBicHUE H300pakeHui. [lukcens.
Onenka wuHOOPMAIMOHHOTO 00BEMA TpapUUSCKHX JaHHBIX IS
PacTpOBOTO U300PAKECHHUS.

Koauposanne 3Byka. PazpsaHocTs u yacrora 3anucu. KommuectBo
KaHaJIOB 3aIKCH.

Ouenka KOJINYECTBEHHBIX apaMeTpoB, CBSI3aHHBIX c
MIPEICTABICHUEM M XPAaHECHUEM 3BYKOBBIX (haiijIoB.

NudopmanuoHHbIe TEXHOJIOTHU

TexkcToBbIC JOKYMEHTbI



TexcTroBble JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHUILIA,
a03al1, CTpoKa, CJIOBO, CHMBOJI).

TexcToBbIl TIpoLIeCCOp — UHCTPYMEHT CO3JaHUs, peTaKTUPOBAHUS U
dopmatupoBanusi TekcToB. IIpaBuna Habopa Tekcra. PenmaktupoBanue
Tekcta. CpoiictBa cumBojioB. Llpudt. Tumnsr mpudrtoB (pydieHsle, ¢
3acedykamMu, MOHOIIUPUHHBIE). [lomykupHOE M KYypCHBHOE HauepTaHUE.
CpoiictBa  a03areB: TIpaHullbl, aO3alHBIA  OTCTYIN, HWHTEpBa,
BbIpaBHUBaHue. [lapameTpsl cTpanuiipl. CtuneBoe hopMaTupoBaHuUE.

CtpykTypupoBaHue MHGOPMAIMKU C MOMONIBIO CIIUCKOB M TaOJIHII.
MuoroypoBHeBbie  crnucku. JloOaBneHue TabiMil B TEKCTOBBIE
JIOKYMEHTBHI.

BceraBka wu300pakeHUi B TEKCTOBBIE JOKYMEHTHl. (OOTekaHue
U300paKeHUN TEKCTOM. BKIlIoueHHe B TEKCTOBBIA JIOKYMEHT JMarpamm,
dbopMyn, HyMmepaluu CTPaHUI, KOJIOHTUTYJOB, CCBUIOK U APYTrHX
AJIEMEHTOB.

[IpoBepka mnpaBomnucanusi. PaccranoBka mnepeHocoB. ['0ocoBoii
BBOJ TekcTa. OnTUYeckoe paclio3HaBaHWE TeKCTa. KOMIbIOTEpHBIT
nepeBoi. Micrionb3oBanue cepBucoB MHTepHeTa 17151 00pabOTKM TEKCTA.

Komnbrorepuast rpaguka

3HAKOMCTBO C I'paUUeCKUMU pellakTopamMu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpa@uuecKkux NpUMHUTHUBOB.

Onepanu pegakTupoBaHusi rpaduueckux OOBEKTOB, B TOM YHCIIE
mupoBeix (ororpaduii: M3MEHEHHE pa3zMepa, oOpe3ka, IOBOpPOT,
oTpaxkeHue, padbora ¢ o0jacTsIMU (BBIJEICHUE, KOMUPOBAHUE, 3aJIMBKA
I[BETOM ), KOPPEKIIUSA 1IBETA, SPKOCTU U KOHTPACTHOCTH.

Bekropnass  rpaduka.  Co3maHue — BEKTOPHBIX  PHCYHKOB
BCTPOCHHBIMU ~ CPEJICTBAMH TEKCTOBOI'O IIpolieccopa WU JIPYTUX
nporpaMMm  (mpuiiokeHuii). JloOaBieHHWE BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBHI.

MyJabTHMeEAMAHBbIE NIPE3eHTALUN

[ToaroroBka MynbTUMENUUHBIX Tipe3eHTanuid. Cnaiin. JlobaBienue
Ha CJIaij TeKcTa M n300pakeHui. PaboTa ¢ HECKOJIBKUMH ClIaliIaMH.

JloOaBrieHre Ha Claia ayAHMOBH3yaJlbHBIX JAHHBIX. AHHMAIIUS.
['uniepccbuikm.

8 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

CucremMbl CHHCTICHUSA

Hermno3unmoHnHbie ¥ MO3UIIMOHHBIE CUCTEMBI CUUCICHUS. AldaBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBoa B AecSITHUHYIO
CUCTEMY YHCEJl, 3aMUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cuctemMa cuucieHud. [lepeBoa LenbIX 4nceln B mpeenax
ot 0 no 1024 B nBOMUYHYIO CHCTEMY cuuclieHHs. BocbMepruuHas cucrema
cuucienus. llepeBon uncen U3 BOCBMEPUYHON CUCTEMBI B JIBOUYHYIO U
JeCATUYHYIO cuctemMbl W oOparHo. IllectHaamarepuynas cucrtema
cuucieHus. llepeBoxg uyucen W3 MIECTHAALATEPUYHOU CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JICCITUYHYIO CUCTEMBI M 0O0OPaTHO.

Apudmernueckue oneparuu B JBOMYHON CUCTEME CUHCIICHUS.

JJIeMeHThI MATEeMATHYEeCKOM JIOTHKH



Jlornueckue BbICKa3biBaHUsA. JIornueckre 3HaYEHUs BBICKA3bIBAHUIA.
DJleMEHTapHblE U COCTaBHBIE BbICKa3blBaHUA. Jlornueckue omneparuu:
«» (KOHBIOHKIIMSA, JIOTUYECKOE YMHOXKEHHE), «UIN» (IU3bIOHKIIHS,
JIOTUYECKOE CJIOXKEHUE), «He» (Jlormueckoe oTpuiianue). [lpuopurer
Jorudeckux — omepauuid. OmnpenelieHHe UCTUHHOCTH  COCTaBHOTO
BBICKAa3bIBAHMS, €CJIM U3BECTHBI 3HAUYCHHS] HICTUHHOCTH BXOJIAIINX B HETO
AJIEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue BbIpaxeHus. I[IpaBuia
3aMUCH  JIOTUYECKHX BbIpakeHuil. [locTpoeHue TabIMIl MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUMN.

Jlornueckue 53JIEMEHTHI. 3HAKOMCTBO C JIOTMYECKHMMHU OCHOBAMU
KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

HcnonHuTe M U AJrOpUTMBI. AJITOPUTMUYECKHE KOHCTPYKIHMHA

[Tonarue anroput™a. McnonHUTENM anropuTMOB. AJNTOPUTM Kak
IJIaH YIPABJIEHUS UCTIOTHUTEIIEM.

CaoiictBa anroputrma. CriocoObl 3aMucu aaroputMa (CIOBECHBIN, B
BU/JIE OJIOK-CXEMBI, ITpOrpamMma).

ANTOpUTMUYECKHE KOHCTPYKIMHU. KOHCTpPYKIUSA «CIIEIOBaHUEY.
JIuneiinblid  anroput™. OTpPaHUYEHHOCTh JIMHEHHBIX  AJITOPUTMOB:
HEBO3MOXKHOCTh IPEIYCMOTPETh 3aBUCUMOCTH IIOCIIEIOBATEIBHOCTH
BBITIOJTHSIEMBIX JIEMCTBUN OT UCXOJHBIX JAHHBIX.

KoHcTpykiuss  «BeTBIEHUE»: TIOJIHAAE W HEMOJIHAs  (POPMBI.
BrinosiHeHHE W HEBBINIOJHEHUE YCIOBUS (MCTUHHOCTh U JIOKHOCTH
BbICKa3bIBaHUs). [IpocThie U COCTaBHBIE YCIOBHUS.

KoHCTpyKIIMsT  «MOBTOpPEHUS»: IUKIBI C 3aJaHHbIM YHUCJIOM
MOBTOPEHUH, C YCIIOBUEM BBITIOJTHEHUS, C IEPEMEHHON ITUKJIA.

Pa3pabotka st (GopMambHOrO  UCIHOJHUTENS  ajJropuTMa,
IPUBOJSIIETO K TpeOyeMOoMy pe3yibTaTy MpPH KOHKPETHBIX HCXOJIHBIX
naHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C HCIOJIb30BAHUEM
IIUKJIOB M BETBJICHUM JUIsI YIPaBJICHUS (POPMATbLHBIMHU HUCTIOTHUTEISIMH,
TakuMmu kKak Po6ot, Yepenamika, Yepréxuuk. BrimoaHenue anroputMoB
BPYUYHYIO U Ha KommbioTepe. CHUHTaKCUYECKHE W JIOTUYECKUE OIIMOKH.
OTka3bl.

A3bIK NPpOrpaMMHUPOBAHUSA

3k nporpammupoBanust (Python, C++, Ilackanb, Java, C#,
[xonbHBIN ANropUTMHYECKUI S3BIK).

CucrteMa mNporpaMMUpOBaHUS: PEAAKTOP TEKCTa MPOTrpamm,
TPAHCIATOP, OTIATUHK.

Ilepemennas: Ttun, ums, 3HaueHUe. Llenpie, BEHIECTBEHHBIE W
CHUMBOJIbHBIE IEPEMEHHBIE.

Onepatop mpucBauBaHus. ApUPMETUYECKUE BBIPAKEHUS U
NOpPSAOK WX  BbluMcieHus. Onepauuu € UEIbIMU  YUCJIAMHU:
LEJIOYNCIICHHOE JEJIEHUE, OCTATOK OT JCIICHHUS.

BerBnenus. CoctaBHble yCiI0BUS (3alUCh JIOTUYECKUX BBIPAKEHUN
Ha M3y4aeMOM S3bIKE MporpaMMupoBaHusi). HaxoxaeHue MUHUMyMa U
MaKCUMyMa M3 JIBYX, TpEX M 4eThIpEX uwncen. PermieHue KBagpaTHOTO
YPaBHEHHSI, UMEIOILIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBasi oOTJagka MOporpamMM: I[OLIATOBOE  BBINOJHEHUE,
MPOCMOTP 3HAYEHWW BEIWYWH, OTIAJOYHBIM BBIBOJ, BBIOOP TOUYKH
OCTaHOBA.



[Mukn c¢ ycmoBueM. AnroputMm EBkmmma s HaXOXJACHHS
HanOOJIBIIIEro OOIIEro JMENUTENS BYX HATypaslbHBIX ducell. Pa3ouenue
3aliCH HATYpaJbHOTO YHCJa B TO3WIIMOHHOW CHCTEME C OCHOBaHHEM,
MEHBIIMM WM paBHBIM 10, Ha OTACIbHBIC IUDPHI.

[Mukn ¢ mepeMeHHOW. ANTOPUTMBI TIPOBEPKH JCTUMOCTH OJTHOTO
IIEJIOTO YHCiIa Ha JPyToe, MPOBEPKH HATYypaIbHOTO YHCIIA Ha IPOCTOTY.

OO0paboTka CUMBOJBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbHass 00paboTka crpok. Ilogcuér dYacToThl
MOSIBJICHUSI CUMBOJIa B CTpOKe. BcTpoeHHbIe (QyHKIHMH a1 00paboTKU
CTpOK.

AHaJu3 aJropuTMoOB

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pabOTHl alropuTMa TpH
JTAaHHOM MHOXKECTBE BXOJHBIX JaHHBIX, OIPEICICHUE BO3MOKHBIX
BXOJIHBIX JIaHHBIX, IPUBOISIINX K JAHHOMY Pe3yJbTaTy.

9 KJIACC

n¢dposasi rpaMoTHOCTDH

I'nobanbHass cerb WMHTepHeT U cTparernu 0e30MacCHOrO
MOBe/ICHUSA B Hell

['mob6anbnas cetb Untepuer. [P-anpeca y3noB. CereBoe XpaHEHHE
JaHHBIX. MeToapl MHAMBUAYATLHOTO M KOJUIEKTUBHOTO pa3MEIICHHUS
HOBOM nHpopmannu B UnTepHeTe. bonbiime nanHpie (MHTEPHET-/TaHHBIE,
B YaCTHOCTHU JIJAHHBIE COLMATILHBIX CETEeM).

[lonsitue 00  wHbOpMAIMOHHONW  0€30MacHOCTU.  YTPO3BI
UH(GOPMAITMOHHONW 0€30MacHOCTH TpU padboTe B TI00aTbHON CETH |
METOJIbl MPOTUBOAEHCTBUS uM. [IpaBuia GezomacHoi ayTeHTU(DUKAIIH.
3amura nauuHod uwHpopmaruu B Mutepnere. be3zomacHwie crpareruu
nogeneHuss B Murepuere.  IlpenympexaeHue  BOBJICYEHHS B
JNECTPYKTUBHBIE ¥ KpPUMHUHAJIbHbIE (OPMBI CETEBOM AKTHUBHOCTH
(xnbepOyIMHT, GUITMHT U JpyTHe (GOPMBI).

PaGora B MH()OPMALIMOHHOM NPOCTPAHCTBE

Bunet  nmesarenbHocTM B VHTEepHeTe,  HMHTEPHET-CEPBHUCHI:
KOMMYHUKAIIMOHHBIE CEPBHUCHI (TIOUTOBAasi CiIyx)0a, BHIEO-KOH(DEpeHII-
CBS3b U JIPYTHE), CIIPABOYHBIC CIYKObI (KapThl, pacliuCaHusi U JPYyTrHe),
MIOMCKOBBIE CITYKObI, CITy’KObl OOHOBIIEHHS MPOTPAMMHOTO 00€CTICUCHUS
u gapyrue ciaykObsl. CepBHUCHI TOCYAapCTBEHHBIX Yycayr. OOiauHble
XpaHuwiuia JaHHbIX. CpencTBa COBMECTHOM pa3padOTKH JOKYMEHTOB
(onnaiin-oducer). IIporpammuoe oOecriedyeHMe Kak  BeO-CEpBUC:
OHJIAWHOBBIE TEKCTOBBIE U IpadUUecKrue peaakToOpbl, CPeabl pa3padOoTKU
IPOrpaMm.

Teoperuueckne 0CHOBbI HHPOPMATUKHU

MopaeanpoBaHue KaKk MeTO/l O3HAHUS

Mopens. 3agauu, pelniaeMble € TOMOIIBIO  MOAECIUPOBAHUS.
Knaccudukanum MOJIEIIEH. MarepuanpHbie (HaTypHBIE) 151
uH(opMaImoHHble MoAeNu. HempepbiBHbIE W JIUCKPETHBIE MOJICTH.
Nmurtanmmonnsie monenu. Urposele monenu. OreHKa aJeKBaTHOCTH
MOJICIIA MOJCIIUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMSI.

Tabmuunsie Mogenu. Tabnuiia Kak MPeACTABICHUE OTHOIICHHUS.

ba3er ganHBIX. OTOOp B TaONMIE CTPOK, YIOBIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO.



I'padp. Bepmmna, pebpo, nyrb. OpHUEHTHUPOBAHHBIE U
HeopueHTHpoBaHHbIe rpadsel. JlnuHa (Bec) pebOpa. Becomas marpuiia
rpada. JlnuHa mytu Mexay BepmuHamu rpada. Ilowck ontuManbHOTO
nytu B rpade. HavanbHas BepmmHa (MCTOYHHMK) M KOHEYHAsl BEPIIHUHA
(cToK) B opueHTHpOBaHHOM Tpade. BbrurciieHue konuuecTBa NMyTed B
HaIpaBJICHHOM alMKJIMYECKOM rpade.

HepeBo. Kopenb, BepmnnHa (y3en), JuCT, peOpo (myra) nepera.
Boicota nepeBa. IlommepeBo. Ilpumepsl uCHONIB30BaHUSL JIEPEBHEB.
[lepe6op BapraHTOB ¢ MOMOIIIBIO AepEeBa.

[lonsiTue MaTemMaTHYeCKOM MoOJeau. 3ajaud, pellaeMble C
MOMOIIbI0  MaTEMaTUYECKOro  (KOMIBIOTEPHOTO)  MOJEITUPOBAHMUS.
OTnvure MaTeMaTHYECKOM MOJENM OT HaTypHOM MoAend W OT
CJIOBECHOTO (JIUTEPATypHOI'0) OMUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: ITOCTAHOBKA 3aJayH,
MOCTPOCHUE MaTEMaTHYECKOM MOJIeNd, MpOorpaMMHasl peaau3aius,
TECTUPOBAHUE, MPOBEJECHNE KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €ro
pe3ybTaTOB, YTOUHEHHUE MOJICIIH.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

Pa3paGoTka aJropuTMoB U NPpOrpaMm

Pazouenune 3amaum Ha mnomzazaur. CoCTaBi€HHE aJITOPUTMOB H
IPOrpaMM C UCIIOJIb30BAaHUEM BETBJICHUM, IIUKJIOB U BCIIOMOTATEIbHBIX
QITOPUTMOB JUIsl yIIpaBJeHUS HcHojJHUTeneM PoOoT wumu apyrumu
UCIIOJIHUTEIISIMU, TaKUMHU Kak Yepenanika, YepTEXHUK U JPYTUMHU.

Tabnuunpie BenuuuHbl  (MaccuBbl). (OJHOMEpPHBIE  MAaCCHBBI.
CocrapnieHue 1 OTJIaJika MporpaMM, peaau3yIonuX TUIIOBBIE aJTOPUTMBI
00pabOTKM OJHOMEPHBIX YMCIOBBIX MACCHUBOB, Ha OJHOM M3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlkonabHbIi
AnroputMudeckuii  S3bIK):  3alOJIHEHWE  YKCJIOBOIO  MAacCUBa
CIIy4ailHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION WU MyTEM BBOJA
YHUCeN, HAXOXJIEHUE CYMMBI JJIEMEHTOB MACCHBA, JIMHEWHBIA TOUCK
3aIaHHOTO 3HAYEHUS] B MAacCHUBE, TMOJACYET DIIEMEHTOB MAacCHBa,
yIOBJIETBOPSIONIUX 33JaHHOMY YCIIOBHIO, HAaXOXXJIEHWE MUHHUMAIBLHOTO
(MakcuManbHOTO) AyieMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OOpaboTka TOTOKA JAHHBIX: BBIYHCICHHE KOJIUYECTBA, CYMMBI,
cpenHero  apu(MeTHueckoro, MHUHMUMAJIBHOTO ©  MaKCHUMaJIbHOTO
3HAUYEHUS  DJIEMEHTOB  IOCJIEJAOBATEILHOCTH,  YAOBIIETBOPSIONIUX
3aJIaHHOMY YCJIOBHIO.

Yupasienue

VYmpasnenue. Curnan. O6parnast cBsa3b. [lomydeHue curHaiaoB ot
U(GPOBBIX MATYMKOB (KacaHHs, PACCTOSHUSI, CBETA, 3ByKa W JIPYroro).
[Ipumepsl UCHONB30BaHUSI TPUHIIMIIA OOpPATHOM CBSI3M B CHUCTEMax
YOPaBJICHUS TEXHUYECKUMHU YCTPOUCTBAMH C MIOMOIIBIO TATYUKOB, B TOM
9HCJie B pPOOOTOTEXHHUKE.

[Ipumepsl pOOOTHU3UPOBAHHBIX CHUCTEM (CHUCTEMa yIPABIICHUS
JBDKEHUEM B TPAHCIOPTHOM CHCTEME, CBapOyHas JMHUS aBTO3aBO/Ia,
aBTOMATU3UPOBAHHOE YIMPABIICHUE OTOIUICHHEM JIOMa, AaBTOHOMHAas
CUCTEMA yMPABIICHUS TPAHCIIOPTHBIM CPEJICTBOM U APYTHE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTHH

DJIeKTPOHHbBIE TA0JINIBI

ITonsatre 00 3JEKTPOHHBIX Tabiuiax. THUIBI aHHBIX B sSYeHKaXx
ANEKTPOHHON TaOyuibl. PemaktupoBanue u (opmaTUpoBaHHE TaOJHIIL.



Bcerpoennble GyHKIMM A7 MOMCKAa MaKCMMyMa, MUHHUMYMa, CYMMBbI U
cpennero apudpmernyeckoro. CopTHUpOBKA JaHHBIX B BBIICICHHOM
nuanasoHne. [loctpoenue quarpamMm (ructorpamma, Kpyropasi iuarpamma,
TOYEYHas quarpaMmma). Berbop tuna auarpammel.
[IpeoOpazoBanue QopMyn mnpu KomupoBaHUU. (OTHOCUTENbHAS,
a0COJIOTHAS U CMEILIaHHAs aJpecaliusl.
VY caoBHBIE BEIYMCIICHUS B AJIEKTPOHHBIX Tabiuiax. CymmupoBaHue
U TOJACYET 3HAYEHU, OTBEYAIOIIUX 3aJaHHOMY YycioBHuio. OOpaboTka
00JBIIMX HAOOPOB JIaHHBIX. YHCIEHHOE MOJIECTIMPOBAHUE B JIEKTPOHHBIX
TadIuIax.
NudopmanuoHHbIe TEXHOJOTHHA B COBPEMEHHOM 00111eCTBE
Ponb nHDOpMAIIMOHHBIX TEXHOJOTUN B pa3BUTHUU SKOHOMUKH MUPAa,
cTpanbl, peruoHa. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.
[Ipodeccun, cBsizanHbie ¢ HUHPOPMATUKOW U HHPOPMALMOHHBIMU
TEXHOJIOTUAMHU: BeO-An3aliHEp, TPOrPaAMMHUCT, pa3pabOTYMK MOOMITBHBIX
NPWIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOTO OOECIICUEeHMS,
CIIELIMAJIMCT MO AaHaju3y JaHHBIX, CHUCTEMHBIM aIMUHUCTPATOP.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOT'PAMMBbI
IHO THOOPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3yyenne wHGOpMATHKA HA YPOBHE OCHOBHOTO  OOIIETo
o0Opa3oBaHMsI HAMPABICHO HA TOCTIKEHUE O0yUJaIONUMUCS JTHIYHOCTHBIX,
METANpPEAMETHBIX M TMPEAMETHBIX PE3yJIbTaTOB OCBOCHUS COJEPKaHUs
y4eOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl HMMEIOT HAINPaBICHHOCTh Ha pEIICHUE
3aad  BOCIHTAHUSA, Pa3BUTHS U  CONHAIM3AINUA  OOYy4YaIrOUIUXCS
CpeICcTBaMU Y4eOHOTO TIpeMeTa.

B pesynbrate u3ydeHus WHDOPMATUKH Ha YpPOBHE OCHOBHOTO
obmero oOpa3oBanus y oOyuarotierocs Oyayr choOpMUPOBaHBI
CJIEIYIOIME JTUYHOCTHBIE PE3yIbTaThl B YACTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

[IEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY © HAyYHOMY HACIEIWIO, TOHUMAaHUE 3HAYCHUS
UH(OPMATUKN KaK HAYKW B KU3HU COBPEMEHHOTO OOIlECTBa, BaJCHUE
JI0OCTOBEpHOI MHGpOpPMAIIMEl O MEepPeOBBIX MUPOBBIX U OTEUECTBEHHBIX
JOCTIDKEHUSIX B oOnmactu  uHPOpMaTUKM HW  UHOOPMAIIMOHHBIX
TEXHOJIOTUN, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX O IUGPOBOM
TpaHchOpMaIi COBPEMEHHOTO 00IIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAllUS Ha MOpaJbHBIE ILIEHHOCTH M HOPMBI B CHUTYaIHIX
HPABCTBEHHOT'O BBIOOpPA, TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE W
MOCTYIIKH, a TAaK)K€ MOBEJIEHWE W TOCTYIKH JPYTUX JIIOACH C MO3UIMU
HPABCTBEHHBIX M TPABOBBIX HOPM C Y4E€TOM OCO3HAHUS MOCIEIICTBHMA
MOCTYIIKOB, aKTUBHOE HETPUATHE aCOIMAIBHBIX TTOCTYIIKOB, B TOM YHUCJIE
B HTEpHETE;

3) rpa:kaIaHCKOr0 BOCIIUTAHUSA:

NpeNCTaBlIeHHEe O  COIMAJIbHBIX  HOpMax MW MpaBujax
MEXJIMYHOCTHBIX OTHOIICHHUH B KOJIJIEKTUBE, B TOM YHCJIE B COIIMAIbHBIX
coo01ecTBax, COOI0ICHUE MPaBui 0€30IIaCHOCTH, B TOM YHCJIE HABBIKOB
0e3omacHOro  TOBEACHWS B MHTEpPHET-Cpele, TOTOBHOCTh K
Pa3HOOOpa3HOW COBMECTHOM ACSTENHHOCTH MPU BHITIOJHEHUN YUYEOHBIX,
O3HABATE/IBHBIX 3aj[a4, CO3MaHMU YYCOHBIX MPOCKTOB, CTPEMIICHHE K
B3aHMONIOHMMAHHIO W B3aMMOIOMOLIM B TIPOLECCe 3TOH  y4eOHOIM
JeATEIBHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJICHUE M IOCTYIIKH
CBOUX TOBAPUIIEH C MO3UITUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS TOCIIEJCTBUN MOCTYIIKOB;

4) HeHHOCTeH HAYYHOT 0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh  MHPOBO33PEHUECKHX  MPEACTaBICHUN 00
uHdopmaruu, WHOOPMAIIMOHHBIX TIpoleccax U WHOOPMAIMOHHBIX
TEXHOJIOTUAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BHUTHSI
HAayKd W OOIIECTBEHHON MPAKTUKU W COCTABISIOMMUX 0a30BYIO OCHOBY
JUTS IOHMMAaHHUS CYIITHOCTH HAyYHOUH KapTHHBI MHPA;

HMHTEpEC K 00YUYEHHUIO U TIO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTH
U CIOCOOHOCTH K  CamMOOOpa30BaHUIO, OCO3HAHHOMY  BBIOOpY
HaIPaBJICHHOCTH U YPOBHS 00yUY€HUS B JlaJbHEHIIIEM;



OBJIaJICHUE OCHOBHBIMU HaBBIKAMU UCCIIeIOBATEIbCKON
JCSATEIPHOCTH, YCTaHOBKA Ha OCMBICIICHHE OIbITa, HaOIIOICHUH,
MOCTYIIKOB M CTPEMJICHHE COBEpPIICHCTBOBATh IyTH JIOCTHKCHUS
VH/IMBHUIYAJIbHOTO ¥ KOJUIGKTHBHOTO OJIArOTIOTYYHS,;

c(OPMHUPOBAHHOCTh HMH(POPMAIIMOHHON KyJIbTYypbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHON PabOThI ¢ YIEOHBIMH TEKCTaMH, CIIPAaBOYHON
JUTEpaTypo,  Pa3HOOOpPA3HBIMH  CpeACTBAaMH  HWH(DOPMAITMOHHBIX
TEXHOJIOTHA, a TAaKKE YMEHHSI CAMOCTOSITEIIEHO OTMPECNIATh IeJId CBOETO
00y4eHusI, CTaBUTh U (POPMYJIUPOBATH /I C€Os1 HOBBIC 3a/1aul B y4éOe U
MO03HABATEIILHON NIeATEIHHOCTH, Pa3BUBaTh MOTHUBBI M MHTEPECH CBOCH
MO03HABATEIILHOU JIEATEIBHOCTH;

5) popMupoBaHus KYJIbTYPbI 310POBbI:

OCO3HaHWE IICHHOCTH JKHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0pPOBBIO, YCTAHOBKA HA 370POBBIN 00pa3 U3HU, B TOM YHCJIC U 3a CUET
OCBOCHHMSI U COOJIIOJICHUS TpeOoBaHUN OE€30MacHON JKCIUTyaTaluu
CpenCcTB MHPOPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCTIMTAHMS:

UHTEPEC K MPAKTUYECKOMY M3yUeHUIO Tipodeccuii u Tpyna B cepax
npoecCHOHanbHON  NESITEIbHOCTH, CBSI3aHHBIX C  WH(OPMATHKOM,
IPOrpaMMHUPOBAHUEM u UHGOPMAIIMOHHBIMU TEXHOJIOTUSMH,
OCHOBAaHHBIMU Ha JIOCTHKEHUSX HAaykKu HWHDOPMATUKU U HAY4YHO-
TEXHUYECKOTO MpOrpecca;

OCO3HAHHBIA BHIOOP U MOCTPOCHUE WHIMBHUIYATbHOU TPACKTOPUU
00pa3oBaHUsl U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM U
nyTe WX pemieHus, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH
UH(GOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

8) amanTranmum oO0y4yamomerocss K H3MEHSKIIMMCH YCJIOBHAM
COIMAJILHOM M IPUPOTHOM Cpeabl:

OCBOCHHE OOYYarOIIMMHUCS COILMAIBLHOTO  ONBITa, OCHOBHBIX
COIIMAIBHBIX ~ POJIEH, COOTBETCTBYIOLIUX BEOYIIEH  JEATEeIbHOCTH
BO3pacTa, HOPM U TpaBWJI OONIECTBEHHOTO TMOBeIEHUs, GopM
COIIMAJIbHOW J>KU3HU B Tpynmax MW CcooOIecTBax, B TOM YHUCIE
CYILIECTBYIOIIUX B BUPTYAJIbHOM MTPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATDI

MeramnpenMeTHblE  pe3yJNbTaTbl  OCBOEHHUS  IMPOrpaMMbl 110
uH(OpPMATHKE OTPAXKAIOT OBJAJCHUE YHUBEPCATBHBIMU yUEOHBIMU
JNEUCTBUSIMHU — II03HABATEIbHBIMU, KOMMYHHUKAaTUBHBIMH,
pPETyISTUBHBIMU.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble J1ornueckue qeMCTBHUA:

yMEHHE ONpeaesTh TTOHSATHS, C03J1aBaTh 000011IeHMS,
yCTaHaBIMBATh  AHAJOTUH,  KJIACCU(PHUIIUPOBATh,  CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHUS M KPUTEPUU JUJISl KJIaCCU(PUKAIUM, YCTAHABIIMBATh
MPUYMHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH JIOTHUYECKUE PACCYXKICHUS,
JIenaTh YMO3aKIIOUeHUs (MHIyKTUBHbBIC, IEyKTUBHBIE U 10 AaHAJIOTHH) U
BBIBOJIBI;



YyMEHUE CO37]aBaTh, NPUMEHATh U TMPeoOpa3oBbIBaATh 3HAKH M
CHUMBOJIbI, MOJICTTH M CXEMBbI ISl PEIICHHUS YYCOHBIX M MMO3HABATEIIbHBIX
3a/1a4;

CaMOCTOSITEJIbHO BBIOMpaTh CcHoco0 pelieHus ydeOHOM 3aaauu
(cpaBHUBaTh HECKOJIBKO BapHaHTOB pelIeHUs, BbIOMpaTh Haubosee
MOAXOSAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBarebLCKHue JelCTBUA:

dbopMyIUpOBaTh  BOMPOCHI, (PUKCUPYIOIIHUE Pa3pblB  MEXTY
peaJbHBIM M KeJaTeIbHBIM COCTOSHHEM CHUTYallMd, OOBEKTa, W
CaMOCTOSITEJIbHO YCTaHABJIMBATh UICKOMOE M JAHHOE;

OIICHWBAaTh HA NPUMEHHUMOCTh M JIOCTOBEPHOCTH HH(pOpPMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHNSI;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIEe Pa3BUTHE ITPOIECCOB,
COOBITUM U UX TMOCEJCTBHS B aHAJIOTUYHBIX WM CXOJTHBIX CUTyaIlUsIX, a
TaK)Xe BBIJIBUTaTh MPEAIOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ nadopmanueii:

BBISBIIITH  JeuiuT uHpOpManuu, AaHHBIX, HEOOXOAUMBIX IS
pEILIEHNS MOCTABJIECHHOM 3aa4Hy;

NPUMEHATh PA3JIMYHBIE METOJIbl, MHCTPYMEHTBI W 3aIlpOChl IpHU
OMCKEe W oTOOpe MH(pOPMAIMK WU JaHHBIX U3 UCTOYHUKOB C YIETOM
IpeI0KEHHON YIeOHOM 3a/1auu U 3a/IaHHBIX KPUTEPUEB,;

BBIOMPATD, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh u
UHTEPIPETUPOBAT,  HMH(POPMALUIO  PaA3IUYHBIX BUAOB U GopM
pEACTaBIICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY Mpe/ICTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATH peEIIaeMble 337aud  HECIIOKHBIMU
cXeMaMmu, IuarpaMmmamMu, HTHOU rpauKkoi 1 MX KOMOWHAIIUSIMU;

OIICHWBATh  HAACKHOCT,  MHPOPMAIIMM  TO  KPUTEPHUSM,
MPEJIOKEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEILHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe HeiCcTBUS

Oo0wmenue:

COTIOCTAaBIISATh CBOM CYXKJIEHUS C CYXKJCHUSAMH JPYTHX YYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3IudKe U CXOJCTBO MO3UIINIA;

nyOJIUYHO TMPEACTABISATh PE3yJbTaThl  BBITIOJHEHHOTO  OIBITA
(PKCTIeprUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOSTENIbHO BBHIOMPATh (hOpMAT BHICTYIICHUS C y4E€TOM 3aaad
Ipe3eHTallMd U OCOOCHHOCTEH ayJuUTOPUM U B COOTBETCTBUU C HUM
COCTAaBJISITh yCTHBIE M THUCHBMEHHBIE TEKCThl C HCIOJIb30BAHUEM
WJUTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHUYECTBO):

MOHMUMATh W  WCHOJB30BaTh NPEHMYIECTBA KOMAHAHOW W
WHIUBUTyIbHOW pa0OTHI MPU PEIICHUH KOHKPETHOM MPOOJIEMBI, B TOM
YHCJIE PU CO3AaHUN HH(POPMAIIMOHHOTO TIPOYKTA;

MPUHUMATH 11e7Th COBMECTHON MH(OPMAITMOHHON NIEATETLHOCTH TI0
coopy, oOpabotke, mepemave, GopManuzanuu  UHOOPMAIIIH,
KOJUIEKTUBHO CTPOUTH JCHCTBUS MO €€ JOCTHKEHUIO: PaCIpeneisiTh
pogn, JIOTOBApUBATHCS, OOCYX IaTh MPOIECC U Pe3yJIbTaT COBMECTHOM
paboTHI;



BBIMIOJIHATh CBOIO  4acTh paboTel ¢ HHPOpManuer  wiu
UH(OPMAIITMOHHBIM TIPOYKTOM, JTOCTUras KaueCTBEHHOIO Pe3yJibTara Mo
CBOEMY HANpPAaBJICHUIO W KOOPAWUHUPYS CBOM JAECHUCTBHUS C JIPYTHUMHU
YJl€eHaMU KOMaH/bl;

OLICHMBATh KAa4eCTBO CBOETO BKJaJa B OOUIMH HH(POPMAIMOHHBIHI
OPOAYKT 1O  KPUTEPUAM, CaMOCTOATENHHO  C(OPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUS;

CpPaBHHMBATh pE3yJbTAaThl C MCXOJHOM 3aJadyeil M BKJIAJ KaKIIOro
YlleHa KOMaHAbl B JIOCTWKEHUE PE3yJbTAaTOB, paslelsiTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K IMPEIOCTABICHUIO OTUYETA
nepe rpymnIou.

PeryasiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eliCTBHUSA

Camoopranusanus:

BBISIBIISITh B JKU3HEHHBIX U Y4YEOHBIX CHUTyalUsiX MpoOJIeMBbl,
TpeOYIOIIUE PEIICHUS;

OPUEHTHUPOBATHCS B PA3NIMUYHBIX MOJXO0JAX K MPUHATUIO PEIICHUN
(MHAMBUAYAJIBLHOE MPUHATHE PEIICHUH, IPUHITHE PEIICHUI B TPYIIIE);

CaMOCTOSTENIbHO COCTaBIISITh AJITOPUTM PEIICHUS 3a7auu (WM ero
4acTh), BBIOMpaATh CHoco0 penieHUusT y4eOHOM 3ajaud ¢ y4EToMm
UMEIOIIUXCS pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHUIM;

COCTABJISITh IUIAH JCHCTBUN (IJIaH pealn3alud HaMEYeHHOTO
QIropuTMa pEUIeHUs), KOPPEKTUPOBATh MPEIJIOKEHHBIA aJTOPUTM C
y4€TOM MOJIYYCHHS] HOBBIX 3HaHUN 00 U3ydyaeMOM OOBEKTE;

7ienaTh BHIOOP B YCIOBHUSX MPOTUBOPEUUBONM MH(POpMAILIUU U OpaTh
OTBETCTBEHHOCTH 32 PEILICHUE.

CaMoOKOHTpOJIb (pedaiexcus):

BJIQJIETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHUBAILIUU U PEIICKCUU;

JlaBaTh OIIEHKY CUTYAIlUH U TIpeJiaraTh TUIaH e€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT W MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh MPU PEIICHUH Y4eOHOW 3a/layu, alaliTUPOBaTh pPEIICHUE K
MEHSIOIIUMCS O0CTOSITENIbCTBAM;

OOBSACHATh TPUYUHBI JTOCTHKEHUS (HETOCTHKEHUSI) PE3yJIbTaTOB
UH(GOPMAITMOHHON JIESITEIbHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY, YMETh HAXOJIUTh MO3UTUBHOE B MIPOU3OIIE/IICH CUTYaINN;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHHBIINXCS CHUTYallMid, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

IMOUMOHAIbHBIA MHTEJJIEKT:

CTaBUTH ceOsi HA MECTO JIPYroro YelIOBEKa, MOHUMATh MOTHUBBI H
HaMepEeHUs JAPyroro.

IIpunsaTHe cedst M Apyrux:

OCO3HaBaTh HEBO3MOXKHOCTbH KOHTPOJIMPOBATH BCE BOKPYT NaXKe B
YCJIOBHSIX OTKPBITOTO JOCTYTIA K JIFOOBIM 00BEMaM nHpopmaIuu.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 7 kjacce y oOydaromierocst 0yayT chhopMHpOBaHbI
CJIETYIOIINE YMEHHUS:



NOSICHATh Ha TMpUMEpax CMBICT TOHATHH  «UHPOpMALIH,
«MH(POPMAIIMOHHBIN Tpoliecey, «00paboTka HMHPOPMALUNY», «XPaHEHHE
uH(popMaIuny, «Iepenada nHHopMaIm;

KOJUPOBATh U JIEKOJUPOBATH COOOIICHUS MO 3aJJaHHBIM IIPaBUIIaM,
JEMOHCTPUPOBATh TMOHUMAHHWE OCHOBHBIX MPHUHIMIIOB KOAUPOBAHUS
uH(pOpMaIK PA3IUIHON TPHUPOJILI (TEKCTOBOM, IpadUueCcKoM, ayIno);

CpPaBHUBAThb [JUIMHBI COOOIEHMM, 3alMUCAaHHBIX B PA3JIMYHBIX
andaBuTax, ONEPUPOBATH EIUHUIIAMH HU3MEpPEHUS HHOOPMAIMOHHOTO
00BbEMa 1 CKOPOCTHU TepeAaun JaHHBIX;

OLICHMBaTh W CpPaBHUBATH pa3Mepbl TEKCTOBBIX, TIpapUUECKuX,
3BYKOBBIX (hailJIOB U BUACO(aANIIOB;

OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS U
nepenayu uHpopmanuu, CpaBHUBATH ux KOJIMYECTBEHHbBIC
XapaKTEPUCTUKHU;

BBIJICJIATh OCHOBHBIE A3Talbl B UCTOPUM U TOHUMATh TEHJICHIIUU
Pa3BUTHS KOMIIBIOTEPOB U IIPOrPAMMHOTO 00ECIICUCHUS;

MoJIy4aTh W HCHOJb30BaTh HWHMOPMAIIMIO O XapaKTEPUCTUKAX
MEPCOHATLHOTO KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (Ipoleccop,
omepaTWBHAs TaMsATh, JOJITOBPEMEHHasi MaMATh, YCTPOWCTBA BBOJA-
BBIBOJIA);

COOTHOCUTh  XapaKTePUCTUKU  KOMIIBIOTEpA €  3aja4yami,
peIaeMbIMH C €T0 TIOMOIIIBIO;

OpPUEHTHUPOBATHLCS B UEPAPXUUYECKON CTPYKType (HaisIoBOM CUCTEMBI
(3anuceIBaTh mosiHOe uMs (aitna (karanora), myTh K ¢ainy (kKarajory)
M0 HMEIOUIEMYCSl ONMHUCAHHWIO (DANIIOBOM  CTPYKTYpbl HEKOTOPOIO
UHGOPMAITMOHHOTO HOCUTE);

pabotath ¢ (alIoBOM CHCTEMOW MEPCOHATBHOTO KOMIIBIOTEpA C
UCIOJIb30BaHUEM Tpaduueckoro wuHTEepdeiica, a MMEHHO: CO3/1aBaTh,
KOMUPOBATh, MEPEMEIIATh, IEPEUMEHOBBIBATh, YJAJISATh U apXUBUPOBATH
(baiiiIpl U KaTanoru, UCMOJIb30BaTh AaHTUBUPYCHYIO MPOTPAMMY;

NPENCTaBIATh  PE3yJbTaThl CBOEW  JCSATEIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJbTUMEIUNHBIX MTPE3CHTAINN;

uckarb uHpopmanuio B MHTEepHeTe (B TOM YHCIE, MO KIOUYEBBIM
CJIOBaM, MO HW300PAKEHHIO), KPUTHYECKH OTHOCUTHCS K HaWJICHHOU
uH(poOpMaIlMK, OCO3HaBas OIMACHOCTh [JIi JIMYHOCTH M 00IIecTBa
pactpocTpaHEHUsi  BPENOHOCHOW  WHbOpManuMK, B TOM  YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIEC CEPBUCHI MHTEPHET-KOMMYHUKAIIH;

coOmoiaTh TpeboBaHMs O€30MaCHON SKCIUTyaTalliud TEXHUYECKUX
cpenctB  HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX  TEXHOJIOTH,
cOOJI0/IaTh CETEBOM ATUKET, 0a30BbIe HOPMBI HH(POPMAITMOHHOU ITUKU U
mpaBa Mpu paboTe C NPUIOKEHUSIMH Ha JIOOBIX YCTPOMCTBaX U B
WNurtepHete, BRIOMpaTh O€30MaCHBIC CTPATETUH MTOBEJICHNUS B CETH;

MPUMEHSATHh METObl TPO(PUIAKTHKN HETaTHBHOTO BIIMSHUS CPEIICTB
MH)OPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA Ha 3J0POBBE
MOJIH30BATEIS.

K xoniy o6yuenus B 8 kiacce y oOydarorierocst 0yayT chhopMHpOBaHbI
CJIETYIOIINE YMEHHUS:



MOSICHAThL Ha TIpUMEpax pa3Iudusi MEXAY TMO3UIMOHHBIMU U
HETIO3UIIMOHHBIMM CHCTEMaMM CUHCIICHHUS

3allMChIBATh U CpaBHUBATH 1ieJibie uncia oT 0 1o 1024 B paznuuHbIX
MO3UIIMOHHBIX CHCTEMax CYHCIeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJTHATH apu(METHUYECKHE ONepaliii HajJl HUMU;

pacKpbiBaTh CMBICIT TOHSITHH  «BBICKA3bIBAaHUE», <JIOTHYECKAS
oTieparus», «JIOTMYECKOe BBIPAKEHUEY;

3alUChIBaTh ~ JIOTUUECKHWE  BBIPAXKEHUS C  HCIOJIb30BAaHUEM
JTU3BIOHKIIMY, KOHBIOHKIIMHM W OTPHUIAHUS, OMPEACISITh HCTUHHOCTH
JIOTUYECKUX BBIPAKCHUH, €CIM U3BECTHHI 3HAYCHUS HCTUHHOCTH
BXOJAIIMX B HEro IMEPEeMEHHBIX, CTPOUTh TaOIHUIIbI MUCTUHHOCTH JIS
JIOTUYECKUX BBIPAKCHUH;

pacKpbIBaTh CMBICT TIOHATUM  «HMCHOJHUTENBY, «aJITOPUTM,
«mIporpaMMma», TOHHUMas pa3HUIy MEXAY yHOTpeOJeHHEeM OSTHUX
TEPMUHOB B OOBIJIEHHON pedr M B HH(POpPMATUKE;

OTIMCHIBATh AJITOPUTM PEIICHHS 33J1aud pa3IMuyHbIMU CIIOCOO0aMU, B
TOM YHCJIE B BUJE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJIHATHE BPYYHYIO MU Ha KOMIIBIOTEPE HECJIOKHBIC
AJTOPUTMBI C HCHOJIb30BAaHWEM BETBJICHUW W IUKJIOB ISl YIIPABJICHUS
UCIIOJTHUTEISIMH, TAKUMHU Kak Pobot, Uepemnamika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAaHTHl M TIEPEMEHHBIE Pa3JIMUHBIX THUIIOB
(4MCIIOBBIX, JIOTUYECKUX, CHUMBOJIBHBIX), a TaKXKe COJIepXKallue Hux
BBIPAKEHUS, UCTI0JIb30BaTh ONEPaTOp MPHUCBAUBAHUS;

UCIIOJIb30BaTh IPH pa3pabOTKe IMPOTpaMM JIOTHYECKHE 3HAYCHMS,
oIepalyy 1 BbIPAKECHUS C HUMH;

QHAJIM3UPOBATh MPEJIOKECHHBIE  AJITOPUTMbI, B TOM YHCIE
ONPEAEATh, KAKUE PE3yIbTaThl BO3MOKHBI IPH 3aJJaHHOM MHOKECTBE
HMCXOJIHBIX 3HAUYCHMI;

CO3/1aBaTh W OTJIAKHUBATh IMpOrpaMMbl Ha OJIHOM U3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IkonbHbIi
AnroputMudeckuii  fI3bIK), pearu3yIONIMe HECIOXKHbBIE AJITOPUTMBI
00pa0OTKM YMCIIOBBIX JIAHHBIX C HCIIOJIb30BAaHUEM IIMKJIOB W BETBIICHUH,
B TOM YHCJIE PEATM3YIONIME MPOBEPKY ACTUMOCTH OJHOTO 1I€JIOr0 YKcia
Ha Jpyroe, MpPOBEPKY HATypaJbHOIO YHCJAa Ha MPOCTOTY, BBIACICHUS
1udp U3 HATYpaTbLHOTO YHCIIA.

K xoniy o6yuenus B 9 kjacce y oOydarorierocst 0yayT chopMUpOBaHbI
CIEAYIOIINE YMEHUS:

pa30OMBaTh 3aJ1a4M Ha MOJ3a]]a4H, COCTABIIATH, BHIMOIHATH BPYUHYIO
U Ha KOMIBIOTEPE HECIOXKHBIE aIrOPUTMbl C MCIIOJIb30BaHUEM
BETBJICHUM, LIUKJIOB U BCIOMOTrAaTEJIbHBIX aJTOPUTMOB JJISI YNPABICHUS
HCIIOJTHUTEIISIMH, TAKUMH Kak Pobot, Uepemamka, UepTéXHUK;

COCTaBJIATh M OTJAXUBATh MHPOTPaMMBbl, pPEATHU3YIOIINE THUIOBBIC
QIrOpUTMBl ~ OOpabOTKM  YHCJIOBBIX  TOCJIEIOBATEIHHOCTCH WM
OJTHOMEPHBIX YHUCJIOBBIX MACCHUBOB (IIOMCK MAaKCUMyMOB, MHUHUMYMOB,
CYMMBI WM KOJIUYECTBA AJIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH) Ha OJTHOM
u3 s3b1k0B mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[IxonbHBIN AnropuTMudeckuii SA3bIK);

pacKpbIBaTh CMBICII TOHSTUHA  «MOJENb», «MOJEIUPOBAHUEY,
ONpeNeNisiTh BHUABI MOJENIC, OLIEHUBAaTh AaJEKBAaTHOCTh  MOJIENU
MOJCIUPYEMOMY OOBEKTY U IEJSIM MOJICITUPOBAHMUS;



UCIOJIb30BaTh Tpadbl M JI€peBbsl NI MOJEIUPOBAHUS CUCTEM
CETEBOM M HUEPAPXUUYECKOW CTPYKTYpPBI, HAXOJAWUTh KpaT4aWIINK MyTh B
rpade;

BBIOMpATh CHOCOO TMPEJACTaBICHUS JAaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3ajauei (TaONMIbl, CXeMbl, rpaduKd, JAHarpaMMmbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOUIUX MPOTPaAaMMHBIX CPEJICTB 00paObOTKH
JTAHHBIX;

UCIIOJI30BaTh AJIEKTPOHHbIE TAOMMIBI JJIsi 00pabOTKHU, aHaIM3a U
BU3Yyalu3allMM YHCIOBBIX JaHHBIX, B TOM YHCII€ C BbIJCICHUEM
auanazoHa TaONMIbI M YHNOpPsJOYMBaHHEM  (COPTUPOBKOM)  €ro
AJIEMEHTOB;

co371aBaTh U MPHUMEHATh B AJIEKTPOHHBIX TaOiUIaX (GopMylbl aiis
pacy€ToB C KCMOJIH30BAHMEM BCTPOCHHBIX apuPMeTHuecKuX (QYHKIUN
(cyMMHpOBaHME W TOACYET 3HAYEHUN, OTBEYAIONIMX 3aJ]aHHOMY
yCIIOBUIO, CpeaHee apu(MeTHuecKoe, TMOUCK MaKCUMAaJbHOTO W
MUHUMAJILHOTO 3HA4Y€HHsI), aOCOJIOTHOM, OTHOCUTEIIbHOM, CMENIaHHOM
aZpecaluy;

UCIIOJIb30BaTh  JJIGKTPOHHBIE  TAOMUIBI  JJIE  YUCJIIEHHOIO
MOJIEJTMPOBAHUS B IMIPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM 4YHUCIE
KOMMYHUKAIIMOHHBIE CEPBHUCHI, 00JaYHbIC XPAHWIIUIIA TaHHBIX, OHJIAH-
IpOrpaMmbl (TEKCTOBBIE U rpaduyecKue peaakToOphl, Cpe/ibl pa3paboTKu))
B yueOHOU U MOBCEIHEBHOM JIEATEILHOCTH;

OPUBOJUTH  MPUMEPHl  UCIOJIB30BAHUA  TIeOMHGOPMAIIMOHHBIX
CEpPBUCOB, CEpPBHCOB T'OCYJApPCTBEHHBIX YyCIyT, 00pa30BaTEIbHbBIX
cepBucoB MlHTepHeTa B yd4eOHOW 1 MTOBCEIHEBHOM €SI TEILHOCTH;

UCIIOJIb30BaTh PA3jMYHbIE CPEACTBA 3alUTHI OT BPEIOHOCHOTO
IPOrpaMMHOTO OOECTICUEHHMsI, 3aIUIIATh MEePCOHATBHYIO HH(OpPMAIIHIO
OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA M €0 MOCJIEICTBUM (pa3riaiieHusl,
MOJIMEHBI, YTPaThl JAHHBIX) C yY4ETOM OCHOBHBIX TEXHOJOTHYECKUX H
COIMAJIBHO-TICUXOJIOTUYECKUX ACTIEKTOB MCIOJIb30BaHUs cetu MHTepHeT
(ceTeBass aHOHMMHOCTD, ITUGPOBOM CJEd, ayTEHTUYHOCTh CYOBEKTOB H
pPECypCoB, OMTACHOCTh BPEJJOHOCHOTO KOJIa);

pacro3HaBaTh TOMBITKH W TMPEAYNpPexaaTh BOBICYEHHE ceOsi U
OKPYXKAIOIIUX B JIECTPYKTUBHBIE M KPUMHHAJIbHBIE (DOPMBI CETEBOM
AKTUBHOCTHU (B TOM qucIie KHOepOYJUTHHT, bummHr).



TEMATHYECKOE IIVTAHUPOBAHUE

7 KUIIACC
HauMeHoBaHue KoaunuecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iejioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pazoBaTelbHbIe pecypchbl
NpOrpamMmel padoThI padoTshI

Pa3nen 1. Hudposasi rpaMoTHOCTH

Komnerotep —
11 YHUBEPCAIBLHOE 5 bubnuoreka [IOK
' YCTPOMCTBO https://m.edsoo.ru/7f41646e
00pabOTKH JTaHHBIX
12 [IporpamMmsl 1 4 bubnuoreka [IOK
' JTAHHBIE https://m.edsoo.ru/7f41646e
13 KomnerotrepHsie 5 bub6nuorexa [IOK
' CceTH https://m.edsoo.ru/7f41646e
Htoro no pazneny 8

Pa3nen 2. Teoperuueckue 0CHOBbI HHPOPMATHKH

Wudopmanus u

2.1 MH(pOPMaILOHHbIE 2 bubmmorexa [TOK
) P https://m.edsoo.ru/7f41646¢
MIPOLIECCHI
29 IIpencrasnenune 9 bubnnoreka [JOK
' uHpopMauu https://m.edsoo.ru/7f41646e

Uroro no pazgeny

11

Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

31 TekcToBbIC 6 bubmuorexa [JOK

' JIOKYMEHTBI https://m.edsoo.ru/7f41646e
39 KomnbrotrepHas 4 bub6nuoreka [IOK

' rpaduka https://m.edsoo.ru/7f41646e
13 MynsTUMeAMHHbBIC 3 bubnunoreka [JOK

) NPE3EHTALUU https://m.edsoo.ru/7f41646e

Hroro no pazneny 13

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KVIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. TeopeTrnueckue 0CHOBbI HHPOPMATHKH

1.1 CHCTEMBI CUUCIICHUS 6 1 bubmuorexa [IOK
) https://m.edsoo.ru/7f418516
JIEMEHTEI
1.2 MaTeMaTU4YeCcKOi 6 1 bubnmorexa LIOK
. https://m.edsoo.ru/7f418516
JIOTHUKHA
Hroro no paszeny 12

Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpPOBaHue

HWcnomuurenu n

21 AJTOPUTMBI. 10 { bubmuotexa [JOK
' AJNTOpUTMHUYECKHIE https://m.edsoo.ru/7f418516
KOHCTPYKIIUHU
59 S3BIK 5 bubmmoreka [IOK
' [IPOrpaMMHUPOBAHUS https://m.edsoo.ru/7f418516
but6mmoreka [IOK
2.3 A
HAUIHS QiITOPHTMOB 2 https:/m.edsoo.ru/7f418516
Uroro no pazgeny 21
PesepBHOE Bpems 1



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




9 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoTshI

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nen 1. Hudposasi rpaMoTHOCTH

I'mobGanpHas cerhb
HuTepuer u

1.1 CTpaTeruu 3 bubmuoreka IIOK
) p https://m.edsoo.ru/7f41a7d0
0€e30I1acCHOTO
HOBEACHUA B HEU
Pabora B
1.2 UHPOPMALIUOHHOM 3 bubmmoreka [IOK
) pMatt https://m.edsoo.ru/7f41a7d0
MPOCTPAHCTBE
Hroro no pasaeny 6

Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH

21 MopenupoBanue Kak o bu6mmoreka [JOK
) METO/I I03HAHUS https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8

Pa3zpnen 3. AllroputMbl 1 IporpaMMHUpOBaHHE

Pazpabotka

bu6mmoreka [JOK

3.1
ITOPHTMOR X 6 https://m.edsoo.ru/7f41a7d0
mporpamm

3.2 VYnpasnenue 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

https://m.edsoo.ru/7f41a7d0

Hroro no pazaeny

8

Paznen 4. UnopmMaumoHHbI

€ TEXHOJIOI'uHn

41 DNEeKTPOHHBIE 10 bubnmoreka [JOK
) TaOIULIBI https://m.edsoo.ru/7f41a7d0
Wudopmannonnsie
49 TEXHOJIOTHH B ! bu6mmoreka [IOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOuiecTBe
Hroro no pazgeny 11
PesepBHOE Bpems |
OBILEE KOJIMYECTBO 24

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IpakTHYeckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Komnbrotep —
YHUBEpCaJIbHOE
BBIYUCIIUTEIILHOE
YCTPOMCTBO,

AGOTAIONIEE 110 ! bubnuorexa [JOK
p https://m.edsoo.ru/8a1521d2
nporpamme. TexHuka
0€30MacHOCTH U
npaBuiia paboThl Ha
KOMITbIOTEPE
Hcropus n
COBPEMECHHBIE { bubnnorexka [JOK
TEHICHIIUN Pa3BUTUS https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[IporpammHoOe
obecrnieueHue
kommbloTepa. [IpaBoBas 1 bubmmorexa [OK

pa. 1ip https://m.edsoo.ru/8al52826

OXpaHa mporpamMmm 1
JTAHHBIX
@ailybl ¥ TankH. ! bu6mmorexa [IOK
OcHOBHBIE OTIepaluu ¢ https://m.edsoo.ru/8al52a74



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74

(aiinamu 1 mankamu

ApxuBanus JaHHBIX.

5 Hcnonb3oBanue bubmmorexa [TOK
https://m.edsoo.ru/8al52cfe
MporpaMM-apXuBaTopoB
Komnberorepubie
6 BHUPYCHI U bubnuoreka [IOK
AHTUBUPYCHBIE https://m.edsoo.ru/8al52f74
MPOTrpaMMBbI
KommnsrorepHsie cetu.
7 [Touck napOp™MaLIIK B bubmorexa HOK
pMall https://m.edsoo.ru/8al153244
cetu aTepuer
CepBHCHI UHTEPHET-
KOMMYHHUKAIUH.
CeTeBoif STHUKET.
g Crpateri bubnmnoreka [JOK
™ https://m.edsoo.ru/8al153460
0€e30MacHOro
TOBEJICHUS B
HNutepnere
bu6mmorexa [IOK
9 14
HpOpMALIKA 1t AaHHEIC https://m.eds0o.ru/8a161966
10 Nndopmanronnsie bubnnoreka [JOK
IIPOLECCHI https://m.edsoo.ru/8al61e2a
Pa3nooOpasue s3bIKOB 1
1 angaBUTOB. bubnuorexa [JOK

EcrtecTBenHnnie 1
(dbopManbHbIE S3BIKU

https://m.edsoo.ru/8al61fec



https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec

JIBOWYHBIH andaBur.

12 [IpeoOpaszoBanue bubmmoreka [IOK
mo0oro andaBuTa K https://m.edsoo.ru/8a162186
JBOUYHOMY
IIpencrasnenune

13 JTAHHBIX B KOMIIBIOTEPE bu6mmorexa [IOK
KaK TEKCTOB B https://m.edsoo.ru/8a162316
JIBOMYHOM ajiaBUTE
Enunuiel namepenus

14 uHbOpMAaINU 1 bubnnorexa [JOK
CKOPOCTH Iepeaayn https://m.edsoo.ru/8a16249c¢
JAHHBIX
KonnpoBanue TekcTOB.

15 PaBHOMEpHBIE 1 bubmorexa HOK

P https://m.edsoo.ru/8al62510
HEpPaBHOMEPHBIE KOJIbI
JlekonupoBanue
16 COOOIIEHU.
NudopmanvoHHbIi
00BEM TEeKCTa
npposoe
17 E e(blc):TaBneHHe bubmmorexa [TOK
pedt https://m.edsoo.ru/Sal 62848
HETPEPBIBHBIX JAaHHBIX
Konnposanue nera.

18 OneHka bu6mmorexa [IOK

MH(OPMALIHOHHOTO https://m.edsoo.ru/8a1629ec

o0bEMa rpaduueckux



https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

JaHHBIX JJId

pacTpoBOro
M300pakeHUS
bubmuorexa [JOK
19 KonupoBanue 3Byka
Hp YK https://m.edsoo.ru/8al62b72
PesepBHBIi ypok
«KoHnTtponpHas pabora
bu6mmorexa [IOK

20 0 TeMeE

" https://m.edsoo.ru/8a162d02
IIpencraBnenne

nHpopManuu'»

TekcToBbIE TOKYMEHTHI,

21 HX BBOJ U bu6mmoreka [IOK
pEeOaKTUPOBAHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOIIECCOPE

” dopMarupoBaHue bubnnoreka [JOK
TEKCTOBBIX TOKYMEHTOB https://m.edsoo.ru/8al62fe6

7 [TapameTpsl cTpaHULBI. bubnnorexka [JOK
Crucku 1 TabIHIBI https://m.edsoo.ru/8a1632d4
BcTaBka HETEKCTOBBIX

24 00BEKTOB B TEKCTOBBIC bubmmorexa [TOK

https://m.edsoo.ru/8al1632d4
JTIOKYMEHTBI
HNuTennekTyanbHbIe

)5 BO3MOKHOCTH
COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

26 O600mmenue u bubmuotexa [JOK



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

cUCTeEMAaTH3aUI
3HAHUH 10 TEME

https://m.edsoo.ru/8a1635¢c2

«TexcToBBIE
JIOKYMEHTBI
I'pa C€CKUH

27 padut PH " bubmuorexa [JOK
PEAAKTOP. TACTPOBRIC https://m.edsoo.ru/8a163874
PUCYHKH
Onepa

73 Hepattit bu6mmorexa [IOK
PEAAKTHPOBAHIA https://m.edsoo.ru/8a1639d2
rpagu4yecKkux 0ObEKTOB

bu6mmoreka [IOK

29 BekTopnas rpaduka https://m.eds00.ru/8a163b30
O0o006111eH1E U
CHCTEMATH3ALUs
3HAHUH 110 TEME

30 «KomMnbrotepHas bubnnoreka [JOK
rpadukxa. https://m.edsoo.ru/8al6404e
ITpoepounas pabota /
Bcepoccutickas
IpoBepoyHas pabora
PesepBHbIii yPOK.
O06001menue u

31 CHUCTEMAaTH3AIHA bu6mmoreka [JOK
3HaHWM / https://m.edsoo.ru/8a164828
Bcepoccutickas
IpoBepoyHas pabora

32 IToaroroska bu6mmorekxa [IOK



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828

My.]IBTHMGI[PIfIHbIX
Mpe3EHTaLHI

https://m.edsoo.ru/8al642c4

33

JloOaBiieHHe Ha ciiaiia
Ay OBHU3YyaJIbHBIX
JaHHBbIX, aHUMalluu 1
THITEPCCHLUTOK

bu6mmoreka [IOK
https://m.edsoo.ru/8a164472

34

O06o0menue u
cucreMaTu3anus
3HaHUH 10 TeME
«MynpTUMEUIHBIE
[IpE3EHTALN

bu6mmorexa [IOK
https://m.edsoo.ru/8a164652

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YYeHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Heno3unuonnsie u
bubnuorexa [JOK
1 MO3UIIMOHHBIE CUCTEMBI 1
https://m.edsoo.ru/8al1649¢0
CUHUCIICHUS
) Pa3Bepuyras gpopma { bubmuoreka [IOK
3aUCH YUCIa https://m.edsoo.ru/8al64ba2
JIBonuHas cucrema
CUHUCJICHUS.
3 Apudmernueckue 1 bubnroreka LOK
P . https://m.edsoo.ru/8al164d96
onepanuy B IBOUYHON
CHUCTEME CUUCIICHUS
4 BocemepuuHas cucrema { bubmuoreka [JOK
CUUCJICHUS https://m.eds00.ru/8a165296
5 [[TectHaauarepuuHas ) bubmuoreka [JOK
CUCTEMA CUUCIICHUS https://m.edsoo.ru/8a16549¢
O6o06menue n
6 CHCTEMAaTHU3als 3HAHHUI { but6mmorexa [IOK
mo Teme «CHCTEMBI https://m.edsoo.ru/8al16564c
CUUCJICHUSI»
7 Jlormueckne ) bubmuoreka [{OK
BBICKA3bIBAHUS https://m.edsoo.ru/8al657fa



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa

Jlornueckue onepauuu

bubnunoreka LIOK

«BETBJICHUEY: TIOJIHAA U
HernoJiHas (OpMbI

8
«H», KA, KHE» https://m.eds00.1ru/8a165b56
Ompenenenue
9 I/ICTII)/IHHOCTI/I COCTaBHOI'O bubmmorexa IOK
https://m.edsoo.ru/8al165¢f0
BBICKA3bIBaHUS
10 Ta0auiel UICTUHHOCTH
bubmuorexa [JOK
11 Jlornueckue 371eMEHTHI
https://m.edsoo.ru/8al65¢94
KoHntposbhas padota mo
12 TemMe «IJEMEHTBI bubmuorexa [JOK
MaTeMaTHYECKOU https://m.edsoo.ru/8al78c38
JIOTUKH
[lonsiTue anroputma.
13 Ucnomaurenu Bubmorexa ITOK
https://m.edso00.ru/8al17949¢
ITOPUTMOB
CaoiicTBa asiropuT™a.
14 Croco0slI 3anmcu bubnmorexa LIOK
https://m.edso00.ru/8al179606
anropuTMa
AnroputMuyecKas
15 KOHCTPYKIHUSA
«CIIEIOBAHHUE).
JInHeNHbIN alropuT™M
AnroputMuueckas
KOHCT 1554



https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606

AnropurmMuueckas

17 KOHCTpYKILHS bubnunoreka LIOK
https://m.edsoo.ru/8a17998a

«IOBTOPEHUEY

13 dopmasibHOE bubnuorexa LIOK
HUCIIOJTHEHHUE aJITOPUTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HeCIIOKHBIX
QITOPUTMOB C

19 HUCIIOJIB30BAHUEM ITUKIIOB bubnuorexa [IOK
JUISL YIIPaBJICHUS https://m.edsoo.ru/8al79%elc
(bopmanbHBIMU
HCTIOJIHUTEIISIMU
Pa3paboTka HeCIOKHBIX
QITOPUTMOB C
HCTIOJIb30BAHHUEM ITUKIIOB

20 U BETBJICHUHU 1A bubmmorexa TIOK

https://m.edsoo.ru/8al79¢lc

YIPABICHUS
¢dbopMabHBIMU
HCTIOJIHUTEIISIMU

)1 Brmonanenue bu6anoreka LIOK
aJIrOpUTMOB https://m.edsoo.ru/8al7a06a
O600mmenue u
cHucTeMaTu3aIys 3HaHUI

” o teme «McnonHutenu u but6mmorexa [IOK

AJITOPUTMBI.
AHFOpI/ITMI/I‘{eCKI/IC
KOHCTPYKIIUHN»

https://m.edsoo.ru/8al7al8c



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

23

SI3BIK
MIPOrpaMMHUPOBAHUSL.
Cucrema
MPOrpPaMMHUPOBAHUS

24

[Tepemennsie. Oneparop
IIprUCBaMBAHUA

25

[IporpammupoBanue
JIMHEWHBIX AJITOPUTMOB

26

Pa3paboTka nporpamm,
COJIEp>KaIINX OrepaTop
BETBJICHUS

27

Jluanorosas oTiagKa
porpamMm

28

ukn ¢ ycnosuem

29

[{ukin c nepemeHHON

bu6anoreka LIOK
https://m.edsoo.ru/8al7ac4a

30

O6paboTKa CUMBOJILHBIX
JTAHHBIX

bu6anoreka LIOK
https://m.edsoo.ru/8al 7ad6¢c

31

O6o06menue u
cHCTEMaTH3aInsI 3HaHUH
o TeMe «SI3bIK
MIPOTrpaMMHUPOBAHUS
ITpoBepounas pabota /
Bcepoccutickas
MpoBepoyHas pabora

but6mmorexa [IOK
https://m.edsoo.ru/8al7ae8e

32

PezepBHbIit ypoK.

bu6nmnorexa LIOK



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

O6o06menne u
cucTeMaTu3auuvs 3HaHUI
Y YMEHHH 10 KypCy
nHpopmatuku 8 kiacca /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edsoo.ru/8al17b456

33

AHanu3 anropuTMOB.
Onpenenenue
BO3MOXKHBIX PE3yJIbTaTOB
paboThI anropuT™Ma npu
3aJlaHHOM MHOXECTBE
BXOJHBIX JAaHHBIX

bubnuorexa [IOK
https://m.edsoo.ru/8al 7afa6

34

AHanu3 aliropuTMoB.
Onpenenenue
BO3MOXHBIX BXOIHBIX
AAaHHBIX, TPUBOAAIIHNX K
JTAaHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoxa Bcero Konrpoakunie Hpakruyeckue fl[3y'—IeHI/lﬂ :)Iﬁ[()l)a[;OBaTeJIbele
padoThI padoThI pecypesI

I'moGanpHas ceTh

| Hurepner. [P-aapeca { bubnnoreka [JOK
y3110B. bosbine https://m.edsoo.ru/8al7b578
JTAaHHBIE

) HNudopmanmonnas | bubnnoreka [JOK
0e30IMacHOCTh https://m.edsoo.ru/8al7b690
VYyet nonsTHSA 00
MH(pOPMAaIMOHHOM
0€30IacHOCTH IpU

3 CO3JTaHUH | bubmuorexa [JOK
KOMILUIEKCHBIX https://m.edsoo.ru/8al7b7bc
MH(OPMALIMOHHBIX
00BEKTOB B BUJIE BEO-
CTpaHUIL

4 Bunel nesarensHOCTH B { bu6mmoreka [JOK
cetu MHTEpHET https://m.edsoo.ru/8al7b8e8
OO6navyHbIe TEXHOJIOTUH.
Hcnons3oBanue

5 OHJIaH-0uca s 1 bubmorexa HOK

https://m.edsoo.ru/8al7bale

pa3paboTku
JTOKYMEHTOB



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

O06o061ieHue U
cUcTeMaTH3aIus
3HAHWH 10 TEMaM
«I"mobanpHas ceThb
HNHTepHeT u cTpareruu
0e301macHOTO
IIOBEACHUS B HEIY,
«PaboTta B
MH(POPMAITMOHHOM
MIPOCTPAHCTBEY

bu6mmoreka [IOK
https://m.edsoo.ru/8al17bb36

Monenu u
MOJICTTUPOBAHUE.
Knaccudukanun
MoJelIed

bubmuorexa [JOK
https://m.edsoo.ru/8al7be06

TaOmuaubBIe MOEITH

bu6mmorexa [IOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OJIHOTA0JIMYHOMN Oa3bl
nanabx. CocTaBieHue
3aIpocoB K 0a3ze
JTAHHBIX

10

I'pad. Becoras
Matpuna rpada. Jnuna
MyTH MEXY
BepIIMHaMu Tpada.
Brruncnenue
KOJIMYECTBA IIyTEH B



https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

HaIpaBJICHHOM
AIMKINYeCKOM Tpade

11

Hepeso. [Tepedop
BapHUaHTOB C TIOMOII[bIO
nepeBa

12 MaremaTuueckoe bubmuorexa [JOK
MOJEIIMPOBAaHUE https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubnnoreka [JOK
MOJEIUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O60061eHue u
cucTeMaTu3anus
14 3HaHuil. KonTposibHas bubnnoreka [JOK
pabota o Teme https://m.edsoo.ru/8al17¢9c8
«MonenupoBaHue Kak
METO/]T TO3HAHUSI»
Pazbuenue 3agaun Ha
oA3aaauH.
CocraBnenue
AITOPUTMOB U
15 HpOrpaMy ¢ bubnuoreka [IOK
https://m.edsoo.ru/8al7cb12
HCIIOJIb30BAHUEM
BETBJICHU, LINKJIOB U
BCIIOMOTaTeJIbHbIX
aIrOpUTMOB
16 OnHOMEpHBIE MAaCCHUBBI bubmmorexa [OK

https://m.edsoo.ru/8al7cc3e



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e

17 Tunosble anropuTMbI bubmumoreka [IOK
00pabOTKH MacCCHBOB https://m.edsoo.ru/8al7cd60

18 CopTtupoBka MaccuBa

19 O6paboTka moToka bubnmoreka [JOK
JaHHBIX https://m.edsoo.ru/8al17d01c¢
O60061eHue u
CUCTEeMaTH3alHs
3HaHuil. KonTposibHas

bubmuorexa [JOK
20 pabora 1o Teme
https://m.edsoo.ru/8al7dlca
«Pa3paboTtka
QJIITOPUTMOB H
IPOrpaMM»

)1 VYnpasnenue. Curnai. bubnuoreka [IOK
OOpaTHas cBs3b https://m.edsoo.ru/8al7d4d6

” PobGoTu3upoBaHHbie bubnnoreka [JOK
CUCTEMBI https://m.edsoo.ru/8al17d602
DNEeKTPOHHBIC TAOTHUIIBI.

7 Tunel JaHHBIX B bu6mmorexa [IOK
sA4EUKaX dJIEKTPOHHOU https://m.edsoo.ru/8a17d710
TaOJIAIBI
PenaktupoBanue u

24 (dbopmaTupoBaHue bubmorexa [TOK

pMaTHp https://m.edsoo.ru/Sal 7d832
TaOJIAILL
BceTrpoennsie KIUU
P Py BuGmuorexa LIOK
25 JUIS TIOMCKA

MaKCUMyMa,

https://m.edsoo.ru/8al17d990



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990

MUHUMYyMa, CyMMBI U
CpEIHEro
apudmeTnyeckoro

CoptupoBka u

bubmuorexa [JOK

26 WIBTPALMS JAaHHBIX B
b pauus 1 https://m.edsoo.ru/8al17db70
BBLIEJICHHOM JHAaIla30He
ITocTpoenne quarpamMm
27 ur az)HKOB s P bubmuorexa [JOK
p https://m.edsoo.ru/8al7e08e
AJIEKTPOHHBIX TaOIUIIAX
OrtHocuTenbHas,
28 abcoIroTHAS U Bubmiorexa HOK
https://m.edsoo.ru/8al7e2b4
CMeIIaHHas aJpecaius
VY cII0BHBIE BBIYUCIEHUS
29 B DJIEKTPOHHBIX bubnnorexa LIOK
p https://m.edsoo.ru/8al7e6ba
Tadmmax
30 O6paboTka 6oTBIINX bubnmnoreka [JOK
HaOOpOB JTaHHBIX https://m.edsoo.ru/8al7e87¢c
Yucnennoe
31 MOJICINPOBaHUE B Bubmiorexa ITOK
A p https://m.edsoo.ru/8al 7eaca
ANEKTPOHHBIX TaOIHIIAX
O0600mIeHne 1
CUCTEMATHU3AIHA
. bubnuorexa [JOK
32 3HAHUH 110 TEME
https://m.edsoo.ru/8al7ec3c
«DNEeKTPOHHbIE
TaOJIULBDY
33 Ponb bubmuorexa [JOK



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c

MH(POPMAIIMOHHBIX
TEXHOJIOTUH B pa3BUTUU
9KOHOMMKH MHMPA,
CTpaHbl, pETUOHA

https://m.edsoo.ru/8al7ed54

PesepBHBIii ypOK.

34 O6o06menue u : bu6mmorexa [IOK
cucTeMaTHu3anusl. https://m.edsoo.ru/8al7eebc
Hrtorosoe noBropeHue

OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBbBI

7 KIIACC

Koa nposepsiemoro
pesyJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI 0OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa30BaHus

1

ITo reme «l{udpoBasi rpaMOTHOCTHY

1.1

[TosicHATh Ha TpUMepax CMBICI MOHATHH «MHGOpMaUi», «MHPOPMAIMOHHBIN Mpoiecc», «o0paboTka
uH(pOpMaLIUNY, «XpaHEHHE HH(OPMALIUNY, «IIepeaada HHPOPMaITUN

1.2

[IpuBouTE TpHUMEpPHl COBPEMEHHBIX YCTPOICTB XpaHEHHs M mepedauyd HHGOpMalllu, CPaBHUBATh HX

KOJIMYCCTBCHHBIC XapPaKTCPUCTUKHU

1.3

Honyanb " UCIIOJIb30BaThb I/IHq)OpMaI_II/IIO 0 XapaKTCpUCTUKAX IIEPCOHAJIBHOI'O KOMIIBIOTECpPA U €0 OCHOBHBIX
OJICMCHTAax (HpOHCCCOp, OIrcpaTuBHaA MMaMATh, JOJTOBPCMCHHAs 11aMATh, YCTPOﬁCTBa BBOI[a—BLIBOI[a)

1.4

CoOTHOCHUTH XapPaAKTCPUCTHKHU KOMIIBIOTEPA C 3ala4aMU, pCIIAa€MbIMU C €T0 ITOMOIIBIO

1.5

OpueHTHpOBaTECS B HEpapXHUeCKol CTpyKType (paiinoBoil cucTeMbl (3aluChIBaTh IMOJHOE MM (Qaiina
(xaranora), myTh K (ailiny (karajory) Mo HMEIOIIEMYycs OMHCAaHUIO (HAMIOBOW CTPYKTYPBI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCUTEIS)

1.6

PaGortate c (¢aiioBoi cHUCTEMON MEPCOHAIBHOIO KOMIBIOTEPA C HCIOJIB30BaHHUEM TIpaduyecKoro
uHTepdeiica: co3naBaTh (KOMMPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATh, YIAJIATh U apXUBUPOBATh (ailiibl U
KaTaJIOTH, UCII0JIb30BaTh AaHTUBHPYCHYIO ITPOrpamMmy)

1.7

Uckate nndopmanuro B VHTEpHETE (B TOM YHCIIE MO KIFOYEBBIM CJIOBAM, IO M300PKEHUIO), KPUTUUECKU
OTHOCHUTBCSI K HaWIeHHOW uWH(GOpPMAIMK, OCO3HAaBaTh OMACHOCTh [JIsi JIMYHOCTH W 0OIIecTBa




pacnpocTpaHeHUs] BpPEAOHOCHONW HMH(OpPMAIMH, B TOM YHCIE HSKCTPEMHCTCKOIO M TEPPOPUCTUUYECKOTO

Xapakrepa
1.8 [Tonumate cTpyKTYypy aipecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIHI
Cobnronate TpeOoBaHMA O€30MACHOM OSKCIUTyaTallMd TEXHUYECKHUX CpPEACTB HH(POPMALMOHHBIX H
110 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH, COONIOIaTh CETEBOM 3TUKET, 0a30BbIe HOPMbI HH(POPMAITMOHHON STHUKH U
' npaBa npu paboTe C NPUIOKEHUSIMH Ha JIIOOBIX ycTpolicTBax M B MHTepHeTre, BhIOMpaTh Oe3omacHble
CTpaTeruy MoBEACHUS B CETU
111 [IpumeHsTh  MeTOABI  NPOPUIAKTUKM  HETaTMBHOIO  BJIMSHUSA  CPEACTB  MH(MOPMALMOHHBIX U
' KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI1 Ha 3/J0POBbE MOJIb30BATEIIS
2 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKID
91 KomupoBate u JnexkoaupoBaTh cCOOOLIEHMS] IO 33JaHHBIM IpaBUJaM, JIEMOHCTPUPOBATh ITOHHMaHUE
) OCHOBHBIX IPUHIIMIIOB KOJWPOBaHMS HH(DOPMALIMK Pa3IMYHON NMPUPOAbI (TEKCTOBOM, rpaduueckoil, ayano-)
) CpaBHMBATh JJMHBI COOOIIEHHH, 3amMCAHHBIX B pa3IM4YHBIX ajl(aBUTaX, OINEPUPOBATH EIUHHUIIAMHU
' M3MepeHus: HHPOPMaIMOHHOTo 00BbEMa U CKOPOCTH MEpeauu TaHHBIX
23 OneHnBaTh U CPaBHUBAThH pa3Mepbl TEKCTOBBIX, IpapUuecKuX, 3BYKOBBIX (haiiioB 1 Buaeodaiaon
3 ITo Teme «MHpOpMAITMOHHBIE TEXHOIOT M
31 [IpencraBisTh pe3yabTaThl CBOEW JAEATEIBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX HILTIOCTPUPOBAHHBIX
) JOKYMEHTOB, MYJbTUMEINWHBIX ITPE3CHTALINI
8 KIIACC

Koa nposepsiemoro

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl




pe3yJbTara OCHOBHOT0 00111€er0 00pa30BaHus
1 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY
1.1 [losicHATH Ha IpUMepax pazInyus MEXy MO3UIMOHHBIMU U HEMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHUS
12 3anuceiBaTh U CpaBHUBATH Lenble yncaa oT 0 1o 1024 B pa3nuyHbIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS
' (c ocHoBaHusIMH 2, 8, 16), BBITIOJHATH apu(PMETHICCKHEC OTIEPAIIMH HAl HUMH
1.3 PackppiBaTh CMBICT OHATHH «BBICKA3bIBAHUEY, «JIOTUYECKAS ONEPAIUs, «JIOTHYECKOE BHIPAKCHHE)
3anuceiBaTh JIOTMYECKHE BBIPAKEHHS C HMCIOJIb30BAaHUEM JU3BbIOHKIIMH, KOHBIOHKLIMHU M OTPUIAHMS,
1.4 ONpeesATh UCTUHHOCTD JIOTHUECKUX BBIPAKEHUHM, €CJIM M3BECTHBI 3HAYEHHMS] UCTMHHOCTU BXOJSILUX B
HEro NepeMEeHHBIX, CTPOUTH TAOJIUIIBI HICTUHHOCTH JJISl JIOTHUECKUX BBIPAXKECHUN
2 ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY
21 PackpbiBaTh CMBICH MOHSATUNA «HMCIIOJHUTENbY, «AITOPUTM», «IIPOrpamMMay, MOHUMAs PA3HULY MEXIY
yInoTpeOIeHreM dTUX TEPMUHOB B OOBIIEHHOH peun U B HHGOpMaTHKE
2.2 OrnuchIBaTh aJITOPUTM PELICHUS 3a1a4d Pa3TUIHBIMUA CIIOCOOAMH, B TOM YHUCJIE€ B BUE OJTOK-CXEMBI
3 CocTaBisATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE AJNTOPUTMBI C HCHOJIb30BAHUEM
) BETBJICHUI U LIMKJIOB JJIs1 YIIPABJICHUS UCTIOTHUTEISIMU
24 Hcnonps30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3IMYHBIX THUIOB (YHCIOBBIX, JIOTHUYECKUX, CAMBOJIBHBIX), a
) TaKKe COJEPIKAINEe UX BBIPAKEHUS, UCIIOJIH30BATh OTIEPATOP MPUCBAUBAHUS
2.5 Hcnonb3oBate mpu pazpaboTKe MporpamMm JIOTUYECKUE 3HAYCHHUS, OTICPAIlUN 1 BBIPAKEHUS C HUMU
26 AHaMM3UPOBATh MPEIOKEHHBIE AITOPUTMBI, B TOM YHCIIC OMPEAEIATh, KaKue Pe3ylbTaThl BO3MOKHBI
MIPU 33JTAaHHOM MHO>KECTBE MCXOHBIX 3HAUCHUN
CosznaBaTh U OTJIXUBATh IPOTPaMMBbI Ha OJTHOM M3 S3BIKOB mporpammupoBanus (Python, C++, [Tackans,
57 Java, C#, llIkonpHbI ANropuTMuUYecKuil SI3bIK), peaqu3yrole HECIO0XKHbIE aJrOpUTMbl 00pabOTKU

YHUCJIOBBIX JAaHHBIX C HCIIOJB30BAHMEM LMKJIOB M BETBIICHMM, B TOM YHCIIEC PEAIUIYIOLIME IPOBEPKY
JEIMMOCTH OJHOT'O LEJIOr0 4KCila Ha APYroe, NpoBEpKY HATYpaIbHOI'O YMCIIA HA IIPOCTOTY, BBIICICHUS




uup U3 HATYpaJIbHOTO YHUCIIa

9 KIIACCA

Koxa npoBepsiemoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl

pe3yJabTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 ITo Teme «IludpoBas rpaMOTHOCTH
Vcnonb30BaTh COBPEMEHHbIE HHTEPHET-CEPBUCHI (B TOM 4MCJI€ KOMMYHHUKALIMOHHBIE CEPBHCHI, 00JIaUHbIe
1.1 XpaHWIHUINA JJAaHHBIX, OHJIAHH-IPOrpaMMbl (TEKCTOBbIE U T'papHuecKue pelakTophbl, Cpebl pa3paboTKH) B
y4eOHOI 1 IOBCEAHEBHOM J€SITEIbHOCTH
12 [IpuBoIUTE TpHUMEpHl HCHOJB30BaHUS TI'E€OMH(OPMALMOHHBIX CEPBHUCOB, CEPBUCOB TIOCYJapCTBEHHBIX
' ycIyr, o0pa3oBaTesbHbIX cepBHCOB MIHTEepHETa B y4eOHOM U MOBCEJHEBHON JESTEIbHOCTH
Hcnonb30BaTh pazivyHble CPEJICTBA 3aLIUTHI OT BPEIOHOCHOTO NMPOrPaMMHOI0 0OecreueHus, 3aluiaTh
NEPCOHATBbHYI0 MH(OPMAIMIO OT HECAaHKIIMOHMPOBAHHOTO JIOCTYNA M €ro MOCJIEICTBUN (pa3rialieHus,
1.3 MOJIMEHBI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMYECKMX M COLUAIBbHO-TICUXOJIOIHYECKUX
aclieKTOB MHCIIONb30BaHMA ceTu VIHTepHeT (ceTeBas aHOHUMHOCTb, LU(POBON ciell, ayTeHTUYHOCTb
CyOBEKTOB U PECYPCOB, OIMIACHOCTh BPEJJOHOCHOT'O KOZA)
1.4 Pacrio3naBaTh MOMBITKM W TPEAYyNpeXIaTh BOBIECUEHHE CE€OS U OKPYKAIOIIUX B JECTPYKTHUBHBIE U
) KpUMUHaJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM UHnciie KUOepOyIITUHT, (QUIITNHT)
2 ITo Teme «TeopeTrueckue OCHOBBI HH(GOPMATUKIDY
21 PackpbIBaTh CMBICI TOHSATHH «MOJENbY», «MOJEIMPOBAHHUE», ONPEAENSATh BUIBI MOJENEH, OLEHUBATh
a/IeKBaTHOCTh MOJIEIH MOAEIUPYEMOMY OOBEKTY U LEISIM MOAEIUPOBAHUS
2.2 Vcnonb3oBate rpadsl U JI€peBbs Ui MOJCIMPOBAHUS CUCTEM CETEBOW M MEpPapXMUYECKOW CTPYKTYPHI,




HaxOJIUTh KpaT4alIIui MyTh B Tpade

I1o TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1

PazouBats 3aa4d Ha Ioa3agadu, COCTaBJIATb, BBIIIOJIHATH BPYUYHYIO WM Ha KOMIIBIOTEPE HECIOXKHBIC
AJIrOpUTMBI C HCIIOJIb30BAHUECM BCTBHGHHﬁ, OUKJIOB W BCIIOMOTI'ATCJIbHBIX AJIT'OPHUTMOB JIA YIIPABJIICHUSA
HUCIIOJITHUTCIISAMU

3.2

CocTaBidTh M OTJIAXKUBATh MPOTPaMMbl, PEATU3YIOIINUE THUIIOBBIE aITOPUTMbI OOPAaOOTKH YHCIOBBIX
MIOCJIE0BATEIBHOCTEN WIIM OHOMEPHBIX YHCIOBBIX MAaCCUBOB (IIOMCK MAKCUMYMOB, MUHUMYMOB, CYMMbI
WIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAMM) HAa OJHOM U3 S3bIKOB MPOTPaMMHUPOBAHUS

(Python, C++, [Tackans, Java, C#, llIkonbHBII AnropuTMuYecKuid SI3BIK)

ITo Teme ((I/IHQ)OpMaI_II/IOHHLIC TCXHOJIOI'KU»

4.1

BLI6I/IpaTb croco0 MMpCACTAaBJICHHA TaHHBIX B COOTBECTCTBHU C IMOCTaBJICHHOU 3ajaueit (Ta6JII/II_IBI, CXEMBI,
l"pa(i)I/IKI/I, ,Z[I/IarpaMMBI) C UCITOJIB30BAHUCM COOTBCTCTBYHOIIUX ITPOTPAMMHBIX CPCIACTB 06pa6OTKI/I JaHHBIX

4.2

Hcnonw30BaTh AIEKTPOHHBIE TAOIHITHI 1 00pabOTKH, aHAIN3a M BU3yaJM3allii YUCIIOBBIX JTAHHBIX, B
TOM YHCJIE C BBIJICJICHHEM JIUara3oHa TabauIlbl U YIOPSI0YHMBAHUEM (COPTUPOBKOM) €ro AJIEMEHTOB

4.3

CO3I[aBaT]':> U TPHUMCHATH B JJICKTPOHHBIX Ta6J'II/II_IaX (I)OpMy.]'IBI HJIA paC“IéTOB C HCIIOJIb30BAHUEM
BCTPOCHHBIX apI/ICI)MeTI/I‘-IeCKI/IX q)YHKI_II/Iﬁ (CYMMI/IpOBaHI/Ie U MOACYET 3HaquHﬁ, OTBCUHAOIINUX 3aJIaHHOMY
YCJIOBHUIO, CPEAHEC apI/I(i)MeTI/I‘leCKOG, INOMCK MaKCUMAJIbHOI'O 1 MUHUMAJIBHOT'O 3Ha‘{eHI/I}I), a6COHIOTHOﬁ,
OTHOCHTCJ’ILHOﬁ, CMeEIIaHHOM aapecannuun

4.4

Hcnonp3oBats OJICKTPOHHBIC Ta6.]'H/II_IBI AJId YACJICHHOI'0 MOJCIIMPOBAHUSA B IPOCTHIX 3aJadax U3 pa3HbIX
MPEAMETHBIX 0bOJlacTei




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

[{u¢posast rpaMOTHOCTH

1.1

KOMHBIOTCp — YHHUBCPCAJIIBHOC BBIYHUCIIUTCIBHOC YCTpOﬁCTBO, pa60Ta}01uee 10 Imporpamme. Tunsr KOMIIBIOTCPOB!
MEPCOHAJIBHBIC KOMIIBKOTEPbI, BCTPOCHHBLIC KOMIIBIOTCPBI, CYIICPKOMIIBIOTCPHI. MoOuibHbBIE YCTpOﬁCTBa. TexHuka
0€30I1aCHOCTH U IIpaBujIa pa60TBI Ha KOMIIBXOTEPC

1.2

OcHOBHbIE KOMIIOHEHTBl KOMIIbIOTEpAa M HMX Ha3HaueHue. IIpoueccop. OmepartuBHass U JOJArOBpEMEHHAsl NaMSTh.
VYerpolictBa BBoZa M BbIBojA. CEHCOpPHBIM BBOJA, aTYMKU MOOWJIBHBIX YCTPOWCTB, CpenCcTBa OMOMETPUYECKOU
ayTeHTHUKAITIT

1.3

I/ICTOpI/I}I pa3BUTHA KOMIIBIOTEPOB U HNPOIrpaMMHOIO obecneuenus. IloxomeHus KOMIIBIOTCPOB. COBpeMCHHHe
TCHACHIUN PA3BUTHA KOMIILIOTCPOB. CynepKOMHBI-OTepLI. HapaJ'IJ'ICJ'ILHLIC BBIYHCJICHUA. HepCOHaHLHbIﬁ KOMIIBIOTED.
Hpoueccop " €ro XapakKTCpUuCTUKU (TaKTOBaH qacToTa, pa3p5{I[HOCTL). OHepaTI/IBHaSI naMsThb. I[OHFOBpCMeHHaH HaMsThb.
YCTpOﬁCTBa BBOJa MW BBIBOJA. O0BéM XPaHUMBIX HJAaHHBIX (OHepaTI/IBHaﬂ naMATb KOMIIBKOTEPA, KECTKMH OUCK H
TBep,[[OTeJ'IBHHﬁ HaKOIIUTCIIb, TIOCTOAHHAA IIaMATh CMapTCI)OHa) " CKOPOCTH NOCTYyIIA IJId pa3JIMYHbIX BUJI0B HOCHUTEIEH

1.4

[IporpamMHOe oOecmieueHne KommbloTepa. llpukinamHoe nporpamMmuoe oOecriedeHne. CHUCTEMHOE MPOTPaMMHOE
obOecnieuenue. Cuctembl mporpammupoBaHus. IIpaBoBas oxpaHa mporpamMMm M JaHHBIX. becryaTHble M YCIIOBHO-
Oecrutatabie Tporpammbl. CBOOOIHOE MPOTPaMMHOE 00ECTICUCHHE

1.5

@aiinsl 1 nanku (katanoru). Tumsl ¢daitnoB. CeolicTBa (aitnoB. XapakTepHble pazMepbl (ailIoB pa3IHMYHBIX THUIIOB
(cTpaHuIa TEKCTA, NEKTPOHHAs KHUTa, (hoTOrpadus, 3auch MECHH, BUACOKINII, ITOJTHOMETPAKHBIN (HHIIEM)

1.6

[Tpunumne! noctpoeHus gaitnoBeix cucteM. [TonHoe nms ¢aiina (manku, karanora). [yTe k daitny (manke, KaTanory)




1.7

QaitnoBelii MeHemxep. Pabora ¢ dailaMu u mankamu (KaTajoramu): co3JaHHe, KOIMHMPOBaHHE, IEepeMEIleHuE,
neperMeHOBaHueE U yaneHue (aityioB u namok (katanoron). [louck daiinoB cpeacTBaMu onepauoOHHON CHCTEMBbI

1.8

ApxuBanus JanHbiX. Mcnons30Banne nporpaMM-apxuBaTopoOB

1.9

KomnbroTepHble BUPYCHI U APYTUE BPEIOHOCHBIE ITporpaMMebl. [IporpamMmbl Asist 32Tl OT BUPYCOB

1.10

OO0benuHenne KoMmnbiOTepoB B ceth. Cerb MHTepHeT. BeO-cTpanuiia, Bed-caiiT. CTpykTypa aapecoB BeO-pecypcoB.
Bbpaysep. IlouckoBeie cuctemsbl. [lorck MHpOpPMAMU MO KIIOYEBBIM CIOBaM M MO HM300paxkeHuio. /|ocTOBEpHOCTH
uHpopManuu, norydeHHoi u3 Murepuera

COBpeMeHHHe CCPBHCHI I/IHTepHeT-KOMMYHI/IKaI_[I/Iﬁ

CereBoil »THKET, 0a30Bble HOPMBI HH(OPMAIMOHHOW STUKUM U TpaBa npu padore B cetu Hutepuer. Crparteruu
Oe3omacHoro noeenaeHus B IHTepHETE

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Wudopmarivs — oTHO U3 OCHOBHBIX MOHITHN COBpeMeHHOI Hayku. Hdopmalius kak cBeJeHHs, MpeAHa3HAaYeHHBIE JIJIs
BOCTIPUATHS YETOBEKOM, M HH(pOpManus Kak JaHHBIE, KOTOpble MOTYT OBITb 00paboTaHBl aBTOMATH3UPOBAHHOMN
CUCTEMOMN

2.2

JIuCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMMCAHUS HEMPEPBIBHBIX OOBEKTOB U IMPOLIECCOB C MOMOILIBIO AUCKPETHBIX
naHHbIX. MIHpOpMaloHHbIE TPOLECCHI — MTPOLIECCHI, CBA3aHHbBIE C XPAaHEHHUEM, IPe0Opa30BaHUEM U Nepeiadeil TaHHbIX

23

CumBoin. Andasut. MomHocts angasuta. PasHooOpasue s3b1k0B M andaBuToB. EctecTBeHHbIE U (hOpMaibHbBIE SI3BIKH.
AndaBuT TEKCTOB Ha pycckoM s3bike. JIBomuHbId andaut. KonnyecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAIIUNA)
(uKCUpOBaHHOW TMHBI B JBoMYHOM andasure. [IpeoOpazoBanue moboro andasuta K aBonuHoMy. KommgectBo
Pa3IUYHBIX CJIOB (PMKCUPOBAHHOM JUIMHBI B ajl(paBUTe ONpeaeNEHHON MOIIHOCTH

2.4

KomupoBanue cuMBOSIOB OAHOTO andaBUTa C MOMOIIBIO KOJOBBIX CJIOB B ApyroM aidaBuTe, KojoBas TabiIuIIa,
JIEKOTUPOBAHUE

2.5

I[BOPI‘IHLIIZ KOon. HpCI[CTaBJICHI/IC JaHHBIX B KOMIIBIOTCPC KaK TCKCTOB B AIBOUYHOM aJI(I)aBI/ITC

2.6

Nudopmanmonusiii 00EM MaHHBIX. BUT — MUHMMallbHAs €AWMHUIIA KOJWYecTBAa MH(OpPMAIMU — IBOWYHBIN pa3psi.




Baiit, kniio0aiT, MeradbaiT, rurabant

2.7 CKkopocTh nepeiayn JaHHBIX. EQUHUIBI CKOPOCTH Mepenadyn NaHHbIX. Mckaxenne nHhopManuy npu nepeaade
KomupoBanue tekctoB. PaBHOMepHBI koa. HepaBHomepnsiii koa. Komupoka ASCII. BocbMHOWTHBIE KOIMPOBKH.
2.8 [Tonstue o xomupoBkax UNICODE. JlekogupoBaHue cOOOIIEHWH C HCIIOJB30BAHUEM pPABHOMEPHOTO U
HepaBHOMEpHOTo kKoAa. MHdopMannoHHbIi 00BEM TEKCTa
29 OOmee mnpexacraBieHue O OU(GPOBOM TPEICTABICHUH AayJAWOBH3yalbHBIX W JIPYTUX HEMPEPHIBHBIX JIAHHBIX.
' Koauposanue nigera. [{BeroBrie monenu. Moaens RGB. I'nmyOuna konupoBanus. [laautpa
510 PactpoBoe u BekTOpHOE mpeacTaBieHue u3ooOpakeHui. [Iukcens. Ouenka HHPOPMAIIMOHHOTO 00BEMA rpaduuecKux
) JAHHBIX JIJIS1 pAaCTPOBOTO M300paKEHUS
511 KoaupoBanue 3Byka. Pazpsannocts 1 yactora nuckpernsaunu. KommuecTBo kaHanoB 3anucu. OneHKa KOJIMYECTBEHHbBIX
) MapaMeTpoB, CBA3AHHBIX C MIPEJICTABICHUEM U XpPaHEHUEM 3BYKOBBIX (ailioB
3 NudopmaninoHHbie TEXHOIOTUN
3.1 TexcToBBIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ab3all, CTPOKa, CII0BO, CHMBOJ)
39 TekcToBBIN TIpOlIECCOpP — WMHCTPYMEHT CO3/IaHUs, PEIaKTUPOBaHUS W (opMaTtupoBaHus TeKcToB. [IpaBmiia Habopa
' TEKCTa
PenaktupoBanue Texcra. CBoiictBa cumBoioB. Llpudt. Tunsl mpudTos (pyOrieHsle, ¢ 3aceukamMi, MOHOIIUPHHHEIE).
33 [Tomy>xupHOe U KypcuBHOe HauepTaHue. CBolicTBa ab3alleB: TPaHMIIbI, a03aI[HBIA OTCTYI, MHTEpPBaJ, BIpaBHHUBAHUE.
CruneBoe popmatupoBaHue
34 CrpykTypupoBanre HHGOPMAIMK C TTIOMOIIBIO CIUCKOB U Ta0auIl. MHOTOypoBHEBBIE crUCKH. JloOaBineHue TabiuIl B
' TEKCTOBBIC JOKYMEHTBI
35 BceraBka n300pakeHUil B TEKCTOBBIE NOKYMEHTHL. OO0TekaHUE H300paKeHU TeKCTOM. BKitoueHuWe B TEKCTOBBIN
' JOKYMEHT JAuarpaMm u GopMyI
3.6 [TapameTpsl cTpaHUIlBI, HyMepalus cTpanuil. J{o6aBieHrne B JOKYMEHT KOJIOHTUTYJIOB, CCHIJIOK
3.7 [IpoBepka npaBonucanus. PaccranoBka mepeHocoB. ['0ocoBoil BBoA TekcTta. ONTHYECKOE paclo3HaBaHUE TEKCTa.




Komnrerotepnsiit nepeBoy. Vcnonb3oBanue cepBrcoB ceTu MHTepHET 1y1st 00paboTKH TeKcTa

3.8

3HaKOMCTBO C rpa)u4ecKUMu peaakTopamu. Pactpossie pucynku. Mcnonb3oBanue rpaduyeckux NpUMHTHBOB

3.9

Onepauuu pegakTupoBaHus rpaduueckux 00bEKTOB, B TOM YuCIie HUPPOBBIX GoTorpaduii: u3MeHeHue pazmepa, oopeska,

MIOBOPOT, OTpa)KeHUE, paboTa ¢ o0sacTAMU (BbIJEJICHUE, KOMMPOBAHUE, 3AJIMBKA LIBETOM), KOPPEKIMA 1IBETA, SIPKOCTH U
KOHTPACTHOCTHU

3.10

Bekropnas rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEJICTBAMHU TEKCTOBOTO TPOIECCOPA MIIA IPYTHX
nporpamm (mpuiioskeHuii). [lob6aBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[TonroroBka MynabTUMENUWHBIX mpe3eHTanuil. Cnaiin. Jlob6aBnenue Ha cnaiig Tekcta U u3oOpakeHuid. Paborta ¢
HECKOJIBKUMH CJIaigaMu

3.12

JloGaBienue Ha ciaii]] ayJMOBH3yaJbHBIX JaHHBIX. AHUMaIM. [ unepccpuiku

8 KUIACC

Kona

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

1.1

Hemno3ummonnsie U MO3UITMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHoBanue. PasBépHyras ¢opma 3amucu 4mcla.
HepeBogl B JCCATUYHYIO CUCTEMY YHMCEJI, 3allTMCAHHBIX B JPYIrUX CUCTEMAX CUUCICHUSA

1.2

Pumckas cucremMa cuucieHus

1.3

JBonunas cucrema cuuciienus. [lepeBon nensix yucen B npegenax or 0 1o 1024 B 1BOMYHYIO CUCTEMY CUHCIICHUS.
Bocbmepuunas cucteMa cunciienus. [lepeBon uncenn u3 BOCbMEPUYHON CUCTEMBI B IBONYHYIO U IECITUYHYIO CHCTEMBI
u obpatno. [llectHaanaTepuunas cucrema curcienus. [lepeBos uncen u3 mecTHAIIATEPUIHON CHCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U IECATHYHYIO CHCTEMBI U 00paTHO

1.4

ApI/I(I)MCTI/I‘-ICCKI/IC Oorcpanuu B JIBOUYHOM CHCTEME CUHCICHMS




Jlormueckne BhICKa3bIBaHMA. JIorMUecKHe 3HAYEHHS BBHICKA3bIBAaHWI. :‘)HCMCHTapHBIC N COCTaBHBIC BBICKA3bIBAHUS.
Jlormueckue orcpanuun: «u» (KOH’LIOHKI_II/IH, JIOTHYECKOC YMHO)KeHI/Ie), «HUIIN» (,I[I/IBT)I-OHKHI/ISI, JIOTHYECKOEC CJ'IO)KGHI/IG),

15 «He» (normueckoe oTpunanue). Ilpuopurer moruyeckux omnepanuii. OnpeneneHre HCTUHHOCTH COCTABHOTO
BBICKA3bIBAHUS [TPU U3BECTHBIX 3HAYEHUAX UCTUHHOCTH BXOJSALIUX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUU
L6 Jlornueckue BeIpaxkeHus. llpaBuia 3amuicu Jormdeckux BbIpakeHuil. IlocTpoeHne TabIHMIl MCTUHHOCTH JIOTHYECKHX
' BBIPAKEHUI
1.7 Jlornueckue 31eMeHThbl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIbIOTEpA
2 ANTOpPUTMBI U IPOrPAMMUPOBAHUE
2.1 [lonsiTue anropurma. McnoaHuTeM alrOpUTMOB. AJITOPUTM KaK IUIAH YIPABJICHUS UCIIOJHUTEIEM
2.2 CsotictBa anroputma. CriocoObl 3alIUCH alropuT™Ma (CIIOBECHBIN, B BUIE 0JIOK-CXEMBI, TPOrpaMma)
AnropurMuyeckue KoHCTpyKuMH. KoHCTpykius «cnenoBaHue». JIunenHblid anroput™M. OrpaHU4eHHOCTh JIMHEHHBIX
23 QITOPUTMOB: HEBO3MOKHOCTb MPEJYCMOTPETh 3aBHUCHUMOCTbH IOCJIEAOBATEIBLHOCTH BBIMOJIHAEMbIX JEHCTBUI OT
MCXOJHBIX TAHHBIX
24 KoHcTpyKLusl «BETBIECHHE»: MOJHAs U HEemojHas (opMbl. BeIoNHEHNE UM HEBHINOJIHEHUE YCIOBUS (MCTHHHOCTb U
' JIO’)KHOCTB BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBHS
)5 KoHCTpyKIusl «1IOBTOpEeHME»: LMKIBI C 33JJaHHBIM YHCIOM MOBTOPEHMH, C YCIOBHEM BBINOJIHEHUS, C MEPEMEHHOMN
’ KA
Pa3paboTtka 11 popManbHOTO MCIOTHUTENS aIrOpUTMa, IPUBOAALIETO K TpeOyeMOMYy pe3yibTaTy NMpH KOHKPETHBIX
26 UCXOJIHBIX JaHHBIX. Pa3paboTka HECTIOXKHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IMKIIOB M BETBICHHUN JUIS YIpaBJICHUS
' (dopMaTbHBIMU HCIIOJIHUTENSAMH. BBIMONHEHHE aNropuTMOB BPYUYHYIO M Ha KommbioTepe. CHHTaKCHYECKHE WU
Joruyeckue omuoku. OTKazbl
57 Azpik  mporpammupoBanust  (Python, C++, Java, C#, IlkonpHbeii Anropurmuueckuii 3pik). Cucrema
POrpPaMMUPOBAHUS: PEAAKTOP TEKCTA IPOrPaMM, TPAHCISATOP, OTJIATUUK
2.8 ITepemeHHast: TvII, UMs, 3HaueHHeE. Llenble, BEECTBEHHbBIE U CUMBOJIbHBIE [IEPEMEHHBIE




OnepaTop IMprucCBarBaHHA. ApI/I(bMeTI/ILIeCKI/Ie BBIPAXXCHUA U MMOPAIOK UX BBIYHUCICHUA. Onepaupm C ICJIBIMH YHCJIaMU:

29 LIEJIOYMCIEHHOE JICJIEHUE, OCTAaTOK OT neneHus. [IpoBepka qemMoCcTH OZHOIO LEJIOTr0 YAcia Ha Jpyroe
BerBnenus. CocraBHble yCIOBHs (3allMCh JIOTMYECKMX BBIPAXEHUM Ha H3y4aeMOM S3bIKE IPOrpaMMHUPOBAHUSA).
2.10 Haxoxnenne MuHMMymMa UM MakCUMyMa M3 JBYX, TpEX M 4YETBIPEX uucesn. PelieHne KBagpaTHOro ypaBHEHHS,
MMEIOILIETO BEIIECCTBEHHBIE KOPHU
211 JlnanoroBasi OTJIa/iKa MPOrpamMM: MOIIAroBOE BHIIIOJHEHHUE, IPOCMOTP 3HAYEHUH BEJIMYMH, OTJIaI0YHBIN BBIBOJI, BHIOOD
' TOYKHM OCTaHOBA
[lukn ¢ yenoBueMm. Anroput™ EBKimaa a1t HaX0XKIEHUS HAaHOOJBIIETO OOIIETro ASTUTENS JBYX HATYPaJbHBIX YHCEIL.
2.12 Pa3buenue 3amucu HaTypajabHOrO 4Yucjia B MO3ULMOHHOW CHCTEME C OCHOBAHHMEM, MEHBUIMM Wi paBHbM 10, Ha
OTJeNbHBIC (DB
)13 [Tk ¢ nepeMeHHOW. ANTOpUTMBI IPOBEPKU JEIMMOCTH OAHOIO LIEJOr0 YMCJa HA APYroe, MPOBEPKH HATYpaJIbHOTO
' YlCJIa HA IPOCTOTY
)14 OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) NepeMeHHble. [locuMBOibHas 00pabOTKa CTPOK.
' [ToncuéT yacToThl MOSABJICHUS CUMBOJIA B CTpoKe. BetpoeHHble yHKIMM 1 00pabOTKU CTPOK
215 OmnpeneneHne BO3MOXHBIX pE3yJbTaTOB pPadOThl alropuTMa MpU 33aJaHHOM MHOXKECTBE BXOJHBIX JIaHHBIX,
' OIPEIETICHUE BO3MOXHBIX BXOAHBIX JAHHBIX, IPUBOSIIUX K JAHHOMY PE3YyJIbTATY
9 KUIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS

[{udpoBast rpaMOTHOCTH

1.1

I'moGanbHast ceTh I/IHTepHCT. IP-aJ:Ipeca Y3J10B. CereBoe XpaHCHUC NAaHHBbIX. MeTtoabl WHINBUOYAJIBHOTO U
KOJUJICKTUBHOI'O PA3MCIHICHU HOBOI1 I/IH(I)OpMaI_[I/II/I B I/IHTCpHCTe. bonbime manHble (I/IHTepHeT-I[aHHBIe, B 4aCTHOCTH




JTAHHBIC COIMATILHBIX CETEH)

1.2

[TonsiTe 006 WHPOPMAIIMOHHON Oe30macHOCTUA. YTPOo3bl HHPOPMAIIMOHHONW 0€30MacHOCTH TpH paboTe B TII0OATBHOM
CETH U METOJbI MpoTHBOAcHCTBUS M. [IpaBuiia 6e3omacHo ayTeHTUGUKANNU. 3alIUTa JIHIYHOU WH(POPMAIIUU B CETH
WurepHer. be3onacHele cTpareruu nosenaeHus B cetu MHrepHer. llpenynpexxieHne BOBICYEHUS B JECTPYKTUBHBIE U
KPUMHHAIbHbIE (DOPMBI CETEBOI aKTUBHOCTHU (KHOEpOYUTMHT, GUIIUHT U IpyTrre GOpMbI)

1.3

Bunapl pesrensHoctn B MHTepHEeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (IIOYTOBAsi CiIyx0a, BHIIEO-
KOH()EpEHII-CBSI3b U JIPYTUE), CIPABOYHBIC CIYXObI (KapThl, paclHUCaHUi U APYrue), MOUCKOBBIE CIYXKObI, CIYKOBI
OOHOBJICHHSI TPOTpaMMHOrO obecriedeHus U apyrue ciayxObl. CepBUCHI TOCYHapCTBEHHBIX ycnyr. OOmavyHbie
XpaHuinina gaHHbiX. CpeAcTBa COBMECTHOU pa3pabOTKu AOKyMEHTOB (oHnaiH-oducsl). [Iporpammuoe obGecrnieueHue
KaK BeO-CEepBHC: OHJIAIHOBBIC TEKCTOBBIC M Ipa)UueCKHe PEIAKTOPbI, CPEIIbI Pa3pabOTKU IMPOTrpaMm

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Mogensb. 33,[[8.‘11/1, peuracMbIC C MOMOIIBKO MOACIINPOBAHUA. KJ'IaCCI/I(i)I/IKaHI/II/I MOZETIEeH. MaTepI/IaJ'IBHBIC (HaTypHLIC) n
I/IHq)OpMaI_II/IOHHBIC MOACIIHN. HerepLIBHLIe U JUCKPCTHBIC MOJCIIH. HNMuTanimoHHBIE MOOCTIH. Hl"pOBLIC MOICIIN.
OI_IGHKa COOTBETCTBUA MOJCIIN MOJACIITUPYCMOMY O6’beKTy " [eJisiM MOJACTIMPOBAHU A

2.2

Tabaununbie MOACIIHN. Ta6JII/II_[a KaK IpEeACTABJICHUC OTHOLICHU A

2.3

bazer nannbpix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIOIINX 3aIaHHOMY YCIIOBHUIO

24

I'pad. Bepmuna, pebpo, myrs. OpueHTHpOBaHHBIE M HEOpHUEHTHUpOBaHHbIe rpadbl. JlnuHa (Bec) pebpa. Becomas
matpuia rpada. [Jnuna mytun mMexny BepmnHamu rpada. ITouck ontumansHoro nytH B rpade. HauanpHas BepiinHa
(MCTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OpPUEHTHPOBAaHHOM Tpade. BblunciaeHune KonuyecTBa IyTed B
HalpaBJIEHHOM allMKJINYEeCKOM rpage

2.5

HepeBo. Kopens, Bepmuna (y3en), jmct, pedpo (ayra) nepesa. Beicora aepea. [lognepeso. [Ipumeps! ucnoas3oBaHus
nepeBbeB. [lepedop BapuaHTOB € TIOMOIIIBIO JIepeBa

2.6

IlonsTne MareMaTUYECKOM MOIEIIH. 33.I[211H/I, pemacMbI€ C TIOMOIIBIHO MATEMATHUYCCKOTO (KOMHBIOTCpHOTO)
MOZACIINPOBAHUA. Otmune MaTeMaTHYEeCKOM MoAaCIn OT HaTypHOﬁ MOACIN KW OT CIOBECHOIO (JII/ITepaTypHOFO)




OIMCaHMs 00BbEKTa

2.7

OTalbl KOMITBIOTCPHOTI'O MOJCIUPOBAHHUA: IMOCTAHOBKA 3aJla4r, ITOCTPOCHUC MaTeMaTH4YEeCKOM MOZACIIM, IpOrpaMMHasn
pcamsanua, TECTUPOBAHUC, IMPOBCACHHWC KOMIBIOTCPHOI'O OJSKCICPUMCHTA, aHAJINM3 C€ro pe3yjabTaTOB, YTOYHCHHC
MOACIN

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3buenue 3amaun Ha noazanayu. CocTaBlieHHE AJITOPUTMOB M MIPOTPaMM C KCIIOIb30BAHMEM BETBIICHUM, IIUKJIOB U

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB IJI YIIPABJIICHUSA UCITIOJIHUTCIIEM WJIN APYT'MMHU UCITIOJIHUTCIIAMUA

3.2

Tabnuunble BenmuyuHBl (MaccuBbl). OpHOMepHble MaccuBbl. COCTaBIEHHE M OTIAAKa MPOTpPamMM, pPeau3yIOUINX
TUTIOBBIE AJTOPUTMBI OOPaOOTKH OJHOMEPHBIX YHCJIOBBIX MAacCCHBOB, Ha OJHOM H3 SI3bIKOB IIPOrPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, IlkonpHbld AnropuTMHYeCKUW SI3BIK): 3aMoJIHEHHWE YHCIOBOTO MacCHUBa
CIIy4ailHBIMU YHWCJIaMH, B COOTBETCTBUHU C (DOpMysnod wiM MyTéM BBOJA YHMCEN, HAXOXJACHHE CYMMBI 3JEMEHTOB
MAacCHBa, JMHEWHBIM IOUCK 3aJaHHOTO 3HAYEHUs B MAacCUBE, IOJACYET AJIEMEHTOB MAacCUBa, YIAOBJIETBOPSIOLIUX
3a/IaHHOMY YCJIOBHIO, HAXOXKJIEHHE MUHUMAJIBHOTO (MAaKCHMaIbHOI0) 3NIeMeHTa MaccuBa. COPTHPOBKA MacCHBa

33

O6pa60TI<a IMOTOKAa MOaHHBIX: BBIYUCIICHUC KOJIIMYCCTBA, CYMMBbI, CPCIHETO apI/ICI)MeTI/I‘-ICCKOl"O, MHHHMAJIBHOI'O H
MaKCUMAJIbHOT'O 3HAUCHUS 3JICMCHTOB IOCJICAOBATCIBHOCTH, YAOBJIICTBOPAIOIINUX 3aJTaHHOMY YCJIIOBUIO

3.4

Vupasnenune. Curnan. O6patHas cBs3b. [lonydeHne curaaaoB oT HU(POBHIX JATYUKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa W Apyroro). IIpumepsl HCMONB30BaHMS NMPHHIMINA OOPAaTHOW CBS3M B CHUCTEMax YIPAaBICHHS TEXHUYESCKHMHU
YCTPOHCTBAMH, B TOM 4YHCIEe B poOoToTexHHKe. [Ipumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPaBJICHHUS
JBI)KEHUEM B TPAHCTIOPTHOM CHCTEME, CBApOYHAs JIMHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE YIIPABIICHUE OTOIICHHEM
JI0OMa, aBTOHOMHAsI CUCTEMa YIPABIICHHS TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CHCTEMBI)

HMHudopmaninoHHbIe TEXHOJIOTHH

4.1

[TonsitTue 00 5neKTpOHHBIX Talnumax. Tumbl AaHHBIX B SYeKax OHJIEKTPOHHON Tabmuubl. PemakTupoBanue u
dbopmatupoBanue Tabmul. BceTpoeHHble (QYHKIMM U1l TOMCKA MAaKCUMyMa, MHUHHUMYMa, CyMMbl U CPEIHEro
apudmernueckoro. CopTupoBKa JJaHHBIX B BbIJIEJIEHHOM auana3oHe. [locTpoenue nquarpamm (rucrorpamma, Kpyronas
JyarpaMma, ToueqHasi iuarpamma). Beibop tuna quarpaMmel




4.2 [IpeobpazoBanue hopmyt pu KonupoBaHuu. OTHOCHTEIbHAs, AOCOIIOTHAS U CMEIIAHHAS apecarius
4.3 Y cnoBHBIE BHEIUHCICHUSA B OJICKTPOHHBIX Ta6JII/ILIaX. CyMMI/IpOBaHI/Ie n HOI[C‘IéT 3Ha‘-IeHI/If/’I, OTBCHAIOMIUX 3aJaHHOMY
' ycnoButo. O0paboTka OoNbIX HAOOPOB JaHHBIX. YHCICHHOE MOICTHPOBAHUE B SJICKTPOHHBIX TaOIHIIax
Posnb HGOPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUH SKOHOMHKH MHpa, CTpaHbl, pernoHa. OTKpbITbIe 00pa3oBaTeIbHbIC
44 pecypebl.  IIpodeccun, cBsizaHHbie ¢ HMHGOPMATHKOW W HHGOPMAIMOHHBIMH TEXHOJOTHAMH: BeO-mu3aitHep,

MPOrPaMMUCT, Pa3pabOTUMK MOOUIIBHBIX MPHIIOKEHUN, TECTUPOBIIUK, aPXUTEKTOP MPOrpaMMHOTO OOecredYeHus,
CHEIHUANIMCT MO0 aHAINU3Y JAHHBIX, CHCTEMHBIH aJIMUHUCTPATOP




IHPOBEPSEMBIE HA OI'D 110 TH®OPMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOEHMSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

1

3HaTh (IOHUMATBh)

1.1

Brnagenue ocHOBHBIMU MOHSATUSIMU: WH(pOpPMaLKA, Nepenadya, XpaHeHne U o0padoTka nHbopMaluy,
QITOPUTM, MOJETb, UU(POBOH MPOAYKT MU UX UCHOIb30BAHUE JUIS pELICHUS Y4YEeOHBIX H
MPAKTUYECKHX 3a7a4

1.2

BJIaIleHI/Ie IIOHATUAMMU: BBICKA3BIBAHUC, JIOTHUYCCKAA OICpalysl, JTOrH4CCKOC BhIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €AMHHULIAMU H3MEpPEHHs] MH(POPMAIMOHHOTO O0bEMa M CKOPOCTH Iepenayvu

JaHHBIX

2.2

YMeHue 3anuchblBaTh U CpaBHHUBATH LEJIbIC YHCJIa OT 0 A0 1024 B PAa3JIMUHBIX MO3UIUOHHBIX CUCTEMAX
CUHHCIJICHHUA C OCHOBAHUAMH 2, 8, 16, BBITIOJIHATD apI/I(l)MeTI/IquKI/Ie Oorepanru Hal HUMH

23

YMeHue KoaupoBaTh U JAEKOJWPOBATh COOOIIEHUS MO 33JaHHBIM IpaBHJIaM; IOHUMAHHE OCHOBHBIX
MPUHLMIIOB KOAMPOBAHUS MHPOPMAIMK PA3IMYHON NPUPOABI: TEKCTOBOU, TpauuecKoid, ay1uo

24

VYMeHue 3amuchiBaTh JIOTHYECKHUE BBIpAXKCHUA C HCIIOJIB30BAHUCM JUIBIOHKIOWH, KOHBIOHKIUU U
OTpulaHus, OpeACIATb HCTUHHOCTD JIOTHYCCKUX BLIpa)KeHPIﬁ, €CJIM U3BCCTHBI 3HAYCHUSA HCTHHHOCTHU
BXOJAIIUX B HETO IMEPCMCHHBIX, CTPOUTH Ta6J'II/II_[LI UCTUHHOCTHU JId JIOTHYCCKHX BBIpa)KeHI/II\/'I;
3aIMMCBIBATDH JIOTUYCCKUC BBIPAKCHUA HAa NU3YYACMOM A3bIKC IIPOTPAMMUPOBAHUA

2.5

YMeHHe COCTaBjsiTh, BBIMOJHATH BPYYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIE QITOPUTMBI JJIS
ynpasiaeHus: ucnoaHuTesiMu  (Uepenamka, YepTéXHUK W Jpyrue); Co3/laBaTh W OTJIAKUBATH
MporpaMMBbl Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbII




AnroputMuyeckuit SI3bIK), peanu3yrouue HEeCIO0KHbIE alrOpUTMbl 0OPaOOTKH YMCIIOBBIX JaHHBIX C
HCIIOJIb30BaHHWEM IIMKJIOB M BETBJICHMI;, yMEeHHME pa30uBaTh 3aJaud Ha MO0J3a/a4yH, UCIOJIb30BaTh
KOHCTAHTBI, IEPEMEHHbIE M BBIPAXKCHHS PA3IUYHBIX THUIOB (YUCIIOBBIX, JOTHUYECKUX, CUMBOJIBHBIX);
aQHAJIM3UPOBATh MPEAJIOKEHHBIA aJITOPUTM, OINpEAeNATh, Kakue pe3yJlbTaThl BO3MOXHBI MPH
3aJlaHHOM MHO>XE€CTBE MCXOJHBIX 3HAUCHUMN

2.6

YMeHHe 3anucaTh HAa H3y4aeMOM SI3bIK€ IPOrPaMMHUPOBAHMS AITOPUTMBI IIPOBEPKH JEIUMOCTH
OJTHOTO IIEJIOTO YHCia Ha APYroe, MPOBEPKH HATYPAIBHOTO YMCIIAa Ha MPOCTOTY, BBLACTICHUS U} U3

HaTypaJIbHOT'O YHnCJia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMBI YHCI0BOH IOCICA0BATCIBHOCTHU

2.7

Brnagenue ymMeHneM OpHEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (hailjioBON cUCTEMBI, paboTaTh C
(aiinoBoil cucTeMoii IEPCOHAILHOTO KOMITBIOTEpA C MCMOJIb30BaHUEM I'paduueckoro uurepdeiica, a
MMEHHO: CO3/aBaTh, KOMUPOBAaTh, IEpEeMeIIaTh, IEPEUMEHOBBIBATh, YIAIATh U apXUBUPOBATH (Haliibl
Y KaTaJoru

2.8

BJ'I&I[CHI/Ie YMCHUSMU W HaBbIKaMW HCIIOJIb30OBAHUSA I/IH(l)OpMaIII/IOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI AJid TOUCKa, XPaHCHMHA, 06pa6OTKI/I n nepcaadund MW aHaliu3a pPas3IM4HbIX BHUIOB

nH(popManuu

2.9

YMenue BBIOMpATh CHOCOO TMPEACTABIEHUS JaHHBIX B COOTBETCTBUHU C IOCTABJICHHOH 3amaueit
(Tabnuipl, cxembl, Tpaduky, AWMArpaMMbl) C HCIIOJIB30BAHMEM COOTBETCTBYIOUIMX MPOTPAMMHBIX
CpencTB 0OpabOTKHU TaHHBIX

2.10

YMmenue GpopmManu3oBaTh U CTPYKTYpUPOBATh WH(POPMAIIHIO, UCTIONB3YS JIEKTPOHHbBIE TAOIUIIBI JUIs
00paboTKH, aHANM3a U BU3YyaJM3allMM YHCIOBBIX JAaHHBIX, B TOM YHCIE C BBIJCICHHEM JHara3oHa
TaOJIUIBI U YINOPSAAOYMBAHUEM (COPTUPOBKOIT) €ro 3J€MEHTOB; YMEHHE NMPUMEHSTh B 3JEKTPOHHBIX
Tabaumax (GopMyibl JUis pacu€ToB C MCIIOJIB30BAaHHEM BCTPOEHHBIX (YHKIUHM, aOCOIIOTHOM,
OTHOCHTEJIbHOM, CMEUIAaHHOM ajpecalyy; UCIOJIb30BaTh 3JEKTPOHHBIE TaONMIBI Uil YHCICHHOTO
MOJICIIMPOBAHUS B MPOCTHIX 3aJa4axX U3 Pa3HbIX MPEIMETHBIX obacTen

HEPEYEHDb 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO HH®POPMATHUKE




Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

udposasi rpaMOTHOCTH

HiHParf#H##1.1

@aiinpl 1 manku (katanoru). [IpuHnumnel moctpoeHus (aitmoBbix cuctem. IlonHoe mms daiina (Tmanku).
[Iyts x Qaitny (manke). Pabota ¢ daiinamu u katamoramu cpeicTBaMU ONEPALIMOHHONW CHUCTEMBI: CO3JaHHE,
KOIMPOBaHUE, MepeMellleHre, IepenMeHOBaHNe U yaaneHue (aiaoB U nmamnok (karaaoron). Tumsl ¢aiiios.
CgoiictBa ¢aiino. DaiinoBerii MeHemKep. [Touck (aityioB cpeacTBaMu OnepaliMOHHON CUCTEMBI

1.2

O6benunenne KomnbloTepoB B ceTb. Ceth MHTepHeT. Beb-cTpanuna, Be6-caiiT. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. [TouckoBsie cuctemsl. [Tonck nHdopmanuy mo KIOYEBbIM CIOBAM U M0 N300paXKEHHUIO.
HocroBepHocTh nH(pOpMaLKH, monyueHHoi u3 MurepHera. [P-anpeca y3noB. CeTeBoe XpaHEeHHE TAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTb ONUCAHMSA HENPEPBIBHBIX OOBEKTOB M MPOLECCOB C MOMOILBIO
JTUCKPETHBIX JaHHBIX.

CumBon. AncdaBut. MomHocts andasurta. JBonunsit andaBut. KomanuecTBO BCEBO3MOXKHBIX CJIOB
(KOTOBBIX KOMOMHANWK) (QUKCHPOBAHHOM IIMHBI B JBOMYHOM andasurte. [IpeobpazoBanue mr060r0
andaBuTa K JBoOMYHOMY. KonndecTBO pa3uyuHbIX ClIOB (PMKCUPOBAHHOM JJIMHBI B andaBuTe onpenenéHHoN
MOIITHOCTH.

KoaupoBanue cHMBOJIOB OJHOrO andaBUTa C MOMOILIBIO KOJOBBIX CJIOB B JIpyroMm aindaBuTe, KOIOBas
Tabnuia, nexkoaupoBanue. Koauposanue tekcroB. PaBHomepHbiit koj. HepaBHOMepHBIii ko1 Koauposka
ASCII. BocemuOuthsie koaupoBku. [lonarue o xomupoBkax UNICODE. JlekoaupoBaHue cooOmIEeHHH ¢
HCIOJIb30BAHNEM PAaBHOMEPHOT'O U HEpaBHOMEpHOTo koja. HpopmanmoHHbIi 00bEM TeKkcTa

2.2

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHUMaNIbHASA €AMHHIIA KOJIMYECTBA MH(POPMAIUU — JBOMYHBIH
paspsan. Exuaunel u3mepenus wHGOPMAIMOHHOTO 00bEMa nMaHHBIX. but, OalT, kumobalT, Merabair,
rurabaiit. CKopocTh nepeiayu JaHHBIX. ETUHUIBI CKOPOCTH MepeIayu TaHHbIX

2.3

Konuposanue nsera. L{BeroBbie Monenu. Moaens RGB. I'nybuna kogupoBanus. [lamutpa.




PactpoBoe u BekTOopHOE mpeicTaBieHue uzoOpaxenuil. [Iukcens. OnenHka uHGOPMaMOHHOIO 00BEMA
rpadUyYeCcKUX NaHHBIX JJIS1 PACTPOBOTO N300paKEHUS
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KonupoBanue 3Byka. Pa3zpsgHocts 1 yactoTa 3anucu. KoauyecTBo kaHAIOB 3alUCH.
OreHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM H XPaHEHUEM 3BYKOBBIX (hailioB

2.5

Heno3unuonHele 1 MO3ULMOHHBIE CUCTeMbI cuncieHus. Andasut. OcHoBanue. Pazsépayras dhopma 3anucu
yrcina. [lepeBos B JECATUUHYIO CHCTEMY YKCEI, 3alMCAHHBIX B JPYTUX CHCTEMaX CUUCIICHUS.
Pumckas cucrema cuncieHus

2.6

JBonunas cucrema cuucienus. [lepeBon menbix yucen B mpexaenax ot 0 go 1024 B ABOMUYHYIO CHUCTEMY
cunciienus. Bocbmepuunas cucrema curcnenus. [lepeBoj uncen u3 BOCbMEPUYHOM CHCTEMBI B IBOUYHYIO U
JNECSITHYHYIO cHucTeMbl W oOparHo. IllectHammarepwuHas cucreMa cuucicHus. [lepeBoj wucen wu3
IECTHAIATCPUIHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO W JECATHYHYIO CHCTEMBI W OOpAaTHO.
ApudmeTrdeckne ornepanuu B JBONIHONW CUCTEME CUHCIICHUS

2.7

Jlorndyeckne BhICKa3biBaHMA. Jlormueckue 3HA4YEHHS BBICKA3bIBaHHUU. 9HeMeHTapHBIe n COCTaBHBIC
BBICKa3bIBaHUA. Jlorudeckue Oorepanuu: «u» (KOHI»IOHKLII/I}I, JIOTHYCCKOC YMHO)KCHI/IG), CHITN»
(I[I/I3’I>IOHKI_II/IH, JJOTHYCCKOC CJ'IO)KCHI/IG), «HE» (J'IOI‘I/I‘ICCKOC OTpI/IL[aHI/Ie). HpI/IOpI/ITeT JJOTHYCCKUX onepaunﬁ.
OnpeﬂeneHHe HCTUHHOCTHU COCTAaBHOT'O BbICKAa3bIBaHMA, €CJIM U3BCCTHLI 3HAYCHUSA UCTHHHOCTHU BXOAAIIHNX B
HETO 3JICMCHTAPHBIX BBhICKa3bIBaHMU. Jlormueckue BBIPpAKCHUH. HpaBI/ma 3alluCHU JIOTHYCCKUX BBIpa)KeHHﬁ.
HOCTpOGHI/Ie Ta6J'II/H_[ HNCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

2.8

Jlornueckune 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMH KOMIIBIOTCPA

2.9

HenpepoiBHbIie 1 guckpeTHbIE Mosenu. Mutanmonneie moaenu. Urposeie moaenu. OLieHKa aeKBaTHOCTH
MOJICJIA MOJICTTUPYEMOMY OOBEKTY H IEJISIM MOJIETUPOBAHUS

2.10

Tabnuunbie MOACIIN. TaGJ’II/II_Ia KakK MpeACTaBJICHUC OTHOLICHUA. ba3bl maHHBIX. OT60p B Ta6J'II/II_IC CTPOK,
YAOBJICTBOPSAIOIIHNX 3aJaHHOMY YCJIOBUIO

2.11

I'pad. Bepumna, pebpo, myrb. OpHeHTUPOBaHHbIE U HEOpUEHTHUpOBaHHBIE rpadbl. [nuHa (Bec) pebpa.
BecoBas matpuma rpada. Jnuna mytu mexnay BepmuHamu Tpada. [Touck ontumanbHOTO myTH B Tpade.




Havanphas BepuimHa (MCTOYHHMK) M KOHEYHAasl BepIlMHA (CTOK) B OPHUEHTHPOBaHHOM rpade. Brruncienue
KOJIMYECTBa MyTel B HAMpaBJICHHOM allUKINYeCKoM rpade

2.12

Hepeo. Kopens, Bepmmna (y3en), auct, pedbpo (myra) aepesa. Beicora nmepesa. I[logmepeso. Ilpumepst
WCIIOJIb30BaHUs IepeBbeB. Ilepebop BapuaHTOB € MOMONIBIO IepeBa

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

CoiictBa anropurma. Crioco0bl 3aIICH aITOPUTMA (CIIOBECHBIH, B BUE OJIOK-CXEMBI, IPOTPaMMa).
CocraBiieHHe QJITOPUTMOB U NIPOrpaMM C HCIIOJIb30BAHMEM BETBJICHHM, LUKIOB U BCIIOMOIraTEJbHBIX
QIrOpUTMOB it ynpasieHus: ucnonnureneMm (Pobor, Yepenamika, YepTtéxHuk u apyrue). Brimonnenue
QJITOPUTMOB BPYUHYIO U Ha KOMIIbIOTEpE

3.2

S3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi ATTOpuTMHYECKUi SI3BIK).
Cucrema nporpaMMHUpPOBaHHUS: PEJAKTOP TEKCTA IPOrpamMm, TPAHCIATOP, OTIIATUHUK.

[IepemenHas: Tur, uMmsl, 3HaueHue. Llenbie, BEMECTBEHHBIE 1 CUMBOJIBHBIE [IEPEMEHHBIE.

Omneparop npucBauBanusi. ApudmeTuyeckue BhIpaXEHHUS U TOPSAIOK UX BhlurciaeHus. Onepanuu ¢ neabiMu
YUClaMU: [EJIOYHCIEHHOE JIeJIeHHe, OCTaToK OT jeneHus. Berenenus. CocTaBHBbIE YCIOBUS (3aIllUCh
JIOTUYECKUX BBIPAKEHUI HAa N3y4aeMOM sI3bIKe MporpaMMupoBanus). HaxoxxaeHrne MUHIMyMa

W MaKCHMyMa W3 JBYX, TPEX M YETBIPEX uYMceld. PenieHue KBaIpaTHOrO YpaBHEHHUs, HMEIOLIETO
BelecTBeHHbIe KOpHU. L{ukn ¢ ycinoBuem. AnroputMm EBkinaa ans HaXOXA€HUS HaWOOJBIIETO OOIIEro
JeNUTeNs ABYX HATypalbHbIX uucell. Pa3OueHue 3amucu HaTypalbHOTO YHCIA B MO3UIIMOHHOW CHCTEME C
OCHOBaHWEM, MEHbIIUM WIU paBHbIM 10, Ha oTmenpHbIe HQPHL. Lukn ¢ mepeMeHHONW. AITOPUTMBI
MIPOBEPKU JAEITUMOCTU OJHOTO LEJIOT0 YKCIIAa Ha IPYroe, IPOBEPKU HATYPAIBHOTO YUCIIa HA IPOCTOTY

3.3

OO6paboTka CUMBOJBHBIX JAaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) MepeMeHHble. [locuMBosbHAs 00paboTKa
ctpok. [Toyicuér yacToThl NOSABICHHUS CUMBOJIA B CTpOoKe. BeTpoeHHsble pyHKIMY J11st 00pabOTKH CTPOK
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OnpeﬂeneHHe BO3MOJHBIX PE3YJIbTAaTOB pa6OTI)I aJIropurMa IMnpu JaHHOM MHOXECTBE BXOJHBIX JaHHBIX,

OIMPEACIICHUEC BO3MOXHBIX BXOAHBIX JAHHBIX, IPUBOAAIINX K JTaHHOMY PE3YIIbTATy

3.5

Tabnuunble BennuuHbl (MaccuBbl). OngHoMepHble MaccuBbl. CocTaBieHHE M OTJIAgKa IPOrpamm,




peaIM3yIONINX TUIIOBbIE AIFOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHUBOB, HA OJJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, I1ackane, Java, C#, llIkonpHbIN ANropuTMudecKuil SI3bIK): 3aNI0JIHCHHE
YHICIIOBOTO MAacCHBa CIy4yallHBIMHU 4YMCJIAMH, B COOTBETCTBUU C (OpMyJION WU MyTEM BBOJA YHUCEI,
HAXO0XJEHHE CYMMBbI 3JIEMEHTOB MAcCHBA, JIMHEHHBIM MOMCK 3a/laHHOTO 3HAYEHUS B MacCUBE, MOJICUET
JJIEMEHTOB  MAacCHBa,  YAOBIETBOPSAIOIIMX  3aJlaHHOMY  YCJIOBHUIO, HaXOXJIE€HHE MHUHUMAaIbHOIO
(MakcumanbpHOrO) 371emMenta maccuBa. CopTupoBka MaccuBa. OOpaOoTKa MOTOKA JAaHHBIX: BBIYUCIICHUE
KOJIMYECTBa, CyMMbI, CpeJIHEro apupMeTHIeCKOro, MUHUMAaIbHOTO ¥ MAaKCUMAJIBHOTO 3HAUEHUS SJIEMEHTOB
MOCIIE0BATEIHHOCTH, YAOBIECTBOPAIOIINX 33JAHHOMY YCIOBHUIO

3.6

Vnpasnenune. Curnan. OOpaTtHas cBs3b. l[lomydeHue CHrHaJIOB OT HUQPPOBBIX JATYUKOB (HANpHUMeED,
KacaHMsI, PacCTOSIHUS, CBETA, 3ByKa). lIpuMepsl MCHOIh30BaHMS NMPUHIMIIA OOpPAaTHOW CBSA3M B CHCTEMax

YIpaBJICHUA TCXHUICCKUMU YCTpOfICTBaMH C IIOMOIIIBIO JaTYHUKOB, B TOM YHCJIC B pO60TOTeXHI/IK€

NudopmaninoHHbIe TEXHOIOTUN

4.1

TexcToBblE TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHU1Ia, ab3all, CTpOKa, CII0BO, CHUMBOJI).
TexcToBBIN MpoLECCOp — UHCTPYMEHT CO3JIaHUsl, PEJAKTUPOBAHUS U (opMaTHpoBaHUS TeKcToB. IIpaBuina
Habopa Tekcra. PemaktupoBanue tekcra. CpoiictBa cumBoisioB. [lpudt. Tunsl mpudtoB (pydieHsle, ¢
3acedykamu, MoHomupuHHBIE). [lomyxupHoe u KypcuBHOe HauepTaHue. CBoiicTBa a03alleB: TPaHMIIBI,
ab3alHBId  OTCTYI, MHTEpBal, BblpaBHHMBaHME. I[lapamerpbl crpanuubl. CtuineBoe (opMaTHpOBaHHUE.
CrpykrypupoBaHue HH(GOpMaIUU € IIOMOIIBIO CIMCKOB U Tabnui. MHOroypoBHeBbIe ciicku. JloGaBieHue
Ta0IMIl B TEKCTOBbIE JOKYMEHThl. BcTaBka un300pakeHHMII B TEKCTOBbIE JOKyMEHTHL. OOTekaHue
n300paxkeHnil TekcToM. BkiroueHne B TEKCTOBBIM TOKYMEHT auarpamm, (opMyll, HyMepaluu CTpaHMII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX JIEMEHTOB

4.2

PactpoBble pucynku. Vcnonb3oBanue rpaduueckux MpUMUTHBOB.

Omnepanuu penakTUpoBaHHUs rpaduyeckux OOBEKTOB, B TOM 4Hcie HUGPOBBIX (oTorpaduii: n3MeHeHHe
pa3mepa, oOpe3ka, MOBOpPOT, OTpakeHHe, paboTa c oOmacTsIMH (BbLAEJICHHE, KOMHMPOBAHUE, 3aJMBKa
I[BETOM), KOPpEKILHs IIBeTa, SIPKOCTH M KOHTPAacTHOCTH. BekropHas rpaduxa. CoznaHue BEKTOPHBIX




PUCYHKOB BCTPOCHHBIMH CPEACTBAMU TEKCTOBOI'O MpOIleccopa WIM APYrHUX Mporpamm (IpUIIOKEHUH).
JloGaBieHne BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
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[TonroroBka MynbTUMeIuiHBIX mnpe3eHTauuil. Cnaiin. JloOaBrneHue Ha ciiaid] TEKCTa M HM300pa)KCHUH.
Pabora ¢ Heckompkumu crnaiinamu. JloOGaBneHwe Ha CiaiiJ ayJMOBHU3YaJIbHBIX JAHHBIX. AHHMAIHSL.
I'unepccesliku

4.4

Tunsl HaHHBIX B sYeiKax »dJeKTpOHHOW Tabnuuel. PemaktupoBanue u QopmarupoBaHue TaOJUILI.
Berpoennble pyHKIMM JUIS TIOMCKA MaKCUMyMa, MHHUMYMa, CYMMBbl U CpPEIHEro apu(MeTHdecKoro.
CopTupoBKa [aHHBIX B BbIIEICHHOM juamna3zoHe. [locTpoeHue nuarpamm (THCTOrpamMma, Kpyrosas
auarpamma, TouedHas nuarpamma). Beibop tuna quarpammsl. [IpeobpazoBanue ¢hopMyi mpu KOMUPOBAHUU.
OTtHocuTeNbHASL, A0CONMIOTHAS ¥ CMELIaHHAsI apecalus

4.5

YCIIOBHBIC BBIYUCIICHUS B DJIEKTPOHHBIX TaOymnax. CyMMHpPOBaHHE W TOJCYET 3HAYCHUH, OTBEYAOIIMX
3aianHOMYy yciioButo. O6paboTka 0obmMX HAOOPOB JaHHBIX. UHMCICHHOE MOJICTHMPOBAHUE B 3JICKTPOHHBIX
TalIuIax




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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