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®denepanbHas paboyas mnporpamMma no yuyeOHoMmy mnpeamety «MHpopMaTuka»
(Oa3zoBbIli ypoBeHb) (mpeaMerHas obnactb «Maremarnka W uHPOpMaTuKa») (Haiee
COOTBETCTBEHHO — TMporpaMMma 10 HHpoOpMaTHKe, HWH(POPMATUKA) BKIIOYAET
MOSICHUTEIBHYIO 3aMHICKY, Coiep KaHrue 00y4eHus, TUIaHUPYEMbIe pPe3yIbTaThl OCBOCHHS
MpOrpamMMsl 1o HH(HOPMATHKE, TEMATUYECKOE TUIAHUPOBAHUE, MTepeUYeHb (KOAU(PUKATOp)
pacnpeieieHHbIX 0 KjaccaM IpPOBEPSEMbIX TpPeOOBAaHUN K pe3ysbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOW MpPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUA H
AJIEMEHTOB COZAEpKaHus Mo MH(POpMAaTHKE, NepedyeHb (KoAu(pUKaTop) MPOBEPSIEMbIX
TpeOOBaHMII K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON MpOrpamMMbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COCPIKAHUS 110 HHPOPMATHKE.

MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o uHpOpMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMH K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30oBaTeIbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUs, MNPEICTaBIECHHBIX
B ®I'OC 00O, a Taxxke henepaibHON paboyeil mporpaMMbl BOCITUTaHUSI.

[IporpamMma o mHpOpMaATHKE AAaeT MPEACTaBICHUE O LEsIX, oOLeil cTpaTeruu
OoOy4eHMs, BOCIUTAHUA UM pa3BUTUS OOyYAIOIIMXCA CPEACTBaMU HWH(MOPMATHKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAEeT 00s3aTe€IbHOE MPEIMETHOE COJEp:KaHUE,
IIPELYCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE M0 pa3JenaM U TEMAM.

[Iporpamma 1o uH(pOpPMAaTHKE ONpPENENseT KOJIUYECTBEHHBIE M KAaYECTBEHHBIE
XapaKTEepUCTUKU y4eOHOTro Marepuaina sl KaxIoro roja W3y4yeHus, B TOM YHCIE
JUISL  COJEP’KAaTEIbHOTO HAIOJHEHUS Pa3HOro BHUAA KOHTPOJS (MPOMEKYTOUHOU
aTTecTalMi OOyYarolIuXcsl, BCEPOCCUUCKUX MPOBEPOUYHBIX PAOOT, TOCYAAPCTBEHHOU
WUTOTOBOM aTTECTAIUN).

[Iporpamma mo WHGpOpPMATHUKE SBISETCS OCHOBOW [JIsi COCTABJICHHSI aBTOPCKHX
y4eOHBIX MPOTrpaMM, TEMATHYECKOTO TUIAHUPOBAHUS Kypca yUUTEIIEM.

Henstmu u3yyeHus: UHPOPMATUKN Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
SABIISIFOTCSL:

¢opMupoBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKH HWHOOPMATUKU, JOCTHKEHUSM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOW TMPAKTHKW, 3a CYET pa3BUTUS MPEJCTaBICHUN
00 mHpOpMAIMU KaK O BaKHEUIIEM CTPATeTHYECKOM PECypce pa3BUTHUSA JMYHOCTH,
rocygapcrtBa, OOLIECTBA, IMOHMMAaHHUS  POJUM  HMHPOPMALMOHHBIX  MPOLECCOB,
MH(OPMAIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUSIX LUDPOBOI
TpaHchOpMaIi MHOTUX cep KU3HH COBPEMEHHOTO 00IIEeCTBa;

o0OecrieyeHue  yCJIOBUHM, CIOCOOCTBYIOIIMX  Pa3BUTUIO  AITOPUTMHYECKOTO
MBIIJIEHUST KaK HEOOXOJUMOTO  yCIOBHUS  MNpOo(EeCcCUOHATBHOM  IESITeIbHOCTH
B COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIECTBE, MPEAIOJIaraloiero CrnocoOHOCTh
oOyuarolerocst pa3ouBaTh CIOXKHBIE 33]]a4l Ha O0JIee MPOCThIE MM0/A3a/1a4, CPAaBHUBATh
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HOBBIC 3aJa4M C 3aJadyaMi, PEIICHHBIMH paHee, OMPEACNATh Mard sl JOCTHIKCHUS
pe3ynbTaTa u TakK Jajee;

dbopMupoBaHHEe M  pa3BUTHE KOMIIETCHIIMH  OOydJarmommxcs B  00JIacTH
UCIIOJIb30BAaHUSI HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIE
3HaHWM, YMEHHMA ¥ HaBBIKOB paboTel ¢ wuH(MOpMaiumed, TpOorpaMMUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX ITM(MPOBBIX Cpelax B YCIOBHAX OOECTICUCHUS
MH(OPMAIMOHHON O€30MaCHOCTH JIMYHOCTH 00YyUaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO W HM30MPATEIHHOTO OTHOIICHHS K HWHGOpMAINH
C yYeTOM TMPABOBBIX M OSTHUYECKHX AaCTIEKTOB €€ PACIPOCTPAHCHHS, CTPEMIICHHUS
K T[pOJOJDKEHHIO o0pa3oBaHuMs B 00iacTd  MHOOPMAIMOHHBIX  TEXHOJOTHH
U CO3UJATENbHOW JIEATETBHOCTH C TPUMEHEHHEM CpPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTHM.

NudopmaTika B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAKACT:

CYyIIHOCT,  WH(POPMATUKK  KaK  HAyYHOW  JUCHMIUIMHBI,  W3ydYaromiei
3aKOHOMEPHOCTH  TMPOTCKAHUS U BO3MOXHOCTH aBTOMaTHU3aIUN
MH(OPMAITMOHHBIX  MPOILIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIC 00JIACTH PUMEHEHHS WH()OPMATHKH, IPEXKEC BCEro MHGOPMAIIMOHHbIE
TEXHOJIOTHH, YIPaBICHUE U COMATBHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep  uHGOpMAaTUKM W HHOOpMAIMOHHON
JeSITeTbHOCTH.

N3yuenne mHbOpMaTUKK OKa3bIBAET CYIIECTBEHHOE BIIUSHHE HAa (OpMUpOBaHHE
MHUPOBO33pEHUsT O0YYaOIIETroCs, €ro >KU3HEHHYIO TIO3HIINI0, 3aKJIaJbIBA€T OCHOBBI
MOHUMAHUS TPUHIKIOB (YHKIMOHUPOBAHUS M HCIIOIB30BaHUS WHOOPMAITMOHHBIX
TEXHOJIOTUA KakK HEOOXOJIMMOIro HMHCTPYMEHTa MPAKTUYECKU Jt0O0H IesTeNbHOCTH
W OJHOTO W3 Hanbojee 3HAYMMBIX TEXHOJOTUYECKUX JOCTHIKEHUN COBPEMEHHOM
MUBWIN3AMK. MHOTHE TpeIMETHBIE 3HAHWUS W CIOCOOBI NEATeILHOCTH, OCBOCHHEIC
OOyYarOIMMHUCS TP M3YYCHHH WHOOPMATHKH, HAXOAAT NMPUMEHEHHE KaK B paMKax
o0Opa3oBaTeNpHOrO Ipoliecca MpU  M3YyUYEHUM JIPYTUX MpeIMETHBIX —o0JsacTel,
TaK ¥ B WHBIX JKH3HEHHBIX CHUTYallUAX, CTAHOBSATCS 3HAYMMBIMH JJisi (POpMUpOBaHUS
KaueCcTB JUYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (OPMHPOBAHHE METAMPEIMETHBIX
M JINYHOCTHBIX PE3yJIbTaTOB 00y4YEeHHUSI.

OcHoBHbIe 3amaun ydeOHoro mnpeamera «Hudopmatuka» — chopmupoBarth
y oOyyJarommxcsi:

NOHUMAaHUE MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS OOBEKTOB IU(PPOBOTO
OKPYXKEHUsI, TPEJCTaBICHUs OO0 HCTOPUU M TEHJCHIUSAX pa3BUTUS HHPOPMATUKU
nepuojia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIEeCTBa;

3HaHUS, YMEHHA W HaBbIKM TI'pPaMOTHOW TIOCTAHOBKHM 3aJ]a4, BO3HHUKAIOIIUX
B TPAKTUYECKON NEATEIbHOCTH, JUII MX PEIICHUS C TOMOIIBI0 HH(POPMAITMOHHBIX
TEXHOJIOTHA, YMEHUS U HABBIKU (DOPMATM30BAHHOTO OMKMCAHUS TIOCTABJICHHBIX 3a/1a4;

0a3oBpie 3HaHMS 00 UWHDOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHUCIE
0 MaTeMaTHUYECKOM MOJICIIMPOBAHNUY;
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3HaHHE OCHOBHBIX AJTOPUTMHYECKUX CTPYKTYpP M YMEHHE MPUMEHSATH ATH 3HAHUS
JUTSI TIOCTPOCHHUS aJITOPUTMOB PEIICHUS 3a/1a4 10 MX MAaTEMaTHYECKUM MOJICIISIM;

YMEHUS U HaBBIKH COCTABJICHHUS MPOCTHIX MPOTrPaMM IO TIOCTPOCHHOMY aJTOPUTMY
Ha OJTHOM U3 SI3BIKOB TIPOTPaMMHPOBAHUS BBICOKOTO YPOBHS,

yYMEHUS ¥ HaBBIKUA 3()(PEKTUBHOTO MCITOIH30BAHUS OCHOBHBIX THUIIOB TPHUKJIATHBIX
nporpamMm  (MPUJIOKEHUM) OOLIEro Ha3HAUYeHUS U HUH(OPMAIMOHHBIX CHUCTEM
JUISL PElIeHHs] ¢ MX TOMOIIBI0 MPaKTUYECKUX 3ajad, BiaJeHHe 0a30BBIMH HOpMaMU
nH()OPMAITMOHHOW STUKH U TIpaBa, OCHOBAMH HH(POPMAITMOHHOMN 06€30MacHOCTH;

yMEHHUE TPAMOTHO WHTEPIPETUPOBATH PE3yJIbTAThl PEIICHUS MPAKTUICCKUX 3a7ad
C TMOMOINIbI0 WH(MOPMAIMOHHBIX TEXHOJIOTHH, NMPUMEHSATHh IOJIYYEHHBIE Pe3yJIbTaThl
B MTPAKTUYECKOMN JESATEIHHOCTH.

Hemn wu 3amaun wu3yuyeHUs WHPOPMATUKA HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPEICNAIOT CTPYKTYPY OCHOBHOTO COJACpXaHHsS y4eOHOro IpeaMera
B BUJIE CIEAYIOIIUX YETHIPEX TEMATUUECKUX PA3/ICIIOB:

udpoBasi rpaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HH(POPMATUKH;

JITOPUTMBI U IPOrPAMMHUPOBAHUE;

uH(OPMAIMOHHBIE TEXHOJIOTUH.

OO6m1ee yncIo 9acoB, PEKOMEHAOBAHHBIX IS H3ydeHUsSI HHPOPMATUKU HA 0a30BOM
ypoBHe, — 102 yvaca: B 7 knacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 4daca
(1 gac B Henemto0), B 9 kiacce — 34 gaca (1 yac B HenemIo).
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COAEPXAHUE OBYUEHUA

7 KIIACC

Mudposasi rpaMOTHOCTD
Komnviomep — ynusepcanoroe ycmpoiicmeo oopabomku OaHHbIX.

KommneioTep — yHHBEpcalbHOE BBIYUCIHUTEIBHOE YCTPOWCTBO, paboTaromiee
1o nporpamMme. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUITLHBIE YCTPOWUCTBA.

OCHOBHBIE KOMIIOHEHTHl ~KOMIIBIOTEPA W WX HasHaueHwe. lIpoueccop.
OnepaTvBHasi U JOJATOBPEMEHHAs MaMATh. Y CTPOMCTBAa BBOJA M BbIBOJA. CEHCOPHBIN
BBO/I, IATYUKH MOOMJIBHBIX YCTPOMCTB, CPECTBA OMOMETPUUYECKON ayTEHTHU(PUKALIUH.

Ucropust pa3BuThs KOMIIBIOTEPOB M IporpamMmHoro obecneueHus. [lokoneHus
KOMITbIOTEPOB. COBpEMEHHBIE TEHACHIIMH Pa3BUTH KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapastenbHbIE BBIYUCIICHUS.

[Tepconanbubiii koMmmbtoTep. Ilporieccop W e€ro XapakTepUCTUKU (TaKTOBas
yacTtoTa, pa3psaHocTh).  OnepatuBHas  namMsiTh.  JonroBpemeHHas  NaMSTh.
VYcerpolictBa BBoJa M BbIBOJAa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs NaMsTh
KOMITBIOTEPA, KECTKUU U TBEPJOTENIbHBIA JIMCK, MOCTOSHHAs NaMmsATh cMmapTdoHa) u
CKOPOCTb JOCTyNa IS Pa3JIMYHbIX BUJOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBuja pabOThl HA KOMIIBIOTEPE.

Ilpoepammul u dannvie.

[IporpammHoe  oOecriedyeHue  kommbloTepa.  [IpuknagHoe — mporpammHoOe
oOecrnieuenue. CucremHoe nporpammHoe odecredeHue. CucreMbl TPOrpaMMUPOBAHMSL.
[IpaBoBasi oxpaHa mporpaMM U JaHHBIX. becmiaTHble UM yCIIOBHO-OECIIaTHBIE
nporpammsbl. CBOOOAHOE IPOrpaMMHOE OOECIIEUeHHE.

®aitnbl 1 nanku (karanoru). [puauner noctpoenus dainossix cuctem. [lonHoe
uMmsa (aitna (manku). Ilyte k ¢aiiny (manke). PaGota ¢ ¢aiinamum u Karajgoramu
CPEACTBAMH OIEPALIMOHHOW CHUCTEMBI: CO3/IaHHE, KONUPOBAHUE, TEPEMEIICHUE,
nepeuMEHOBaHUE U yaaneHue ¢aiioB u manok (karamoros). Tumsl (aiinos. CBoicTBa
¢aiinoB. XapakTepHble pa3Mepbl (ailIOB pa3IUYHBIX TUMOB (CTpaHHUIA TEKCTa,
AJIEKTPOHHAs KHUTA, (oTorpadus, 3amuch MECHU, BUICOKIIUI, MOJIHOMETPAKHBIN
¢unpM). ApxuBauus AaHHbIX. Vcnonap30BaHHME MpOrpamMM-apXuBatopoB. DallinoBbId
menekep. [louck daitioB cpencTBamMu orepamoOHHON CUCTEMBI.

KommnbroTepHsle BHpPYCHI M Jpyrue BpEeAOHOCHBIE MporpamMmsbl. [IporpaMmel
JUISL 3aIIUTHI OT BUPYCOB.

Komnsromepusie cemu.

O0benunenne KommneloTepoB B ceTh. Cerb MuTepHer. Beb-cTpanuiia, BeO-cailT.
Crpyktrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucrtemsl. Ilouck
uHbOpMallMM TIO0 KJIIOYEBBIM CJOoBaM U 1O u300paxkeHuto. JlocToBEepHOCTH
uHpopMaIuy, noxydeHHon u3 Muartepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIHA.
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CereBoii 3THKET, 0a30BbIe HOPMBbI HH(POPMALIMOHHON 3TUKH U IIpaBa Mpu padote
B HTepHere. CtpaTeruu 6e3omacHoro nosejeHus B Mlarepuere.

Teopernvyeckre 0CHOBbI MH(POPMATUKH
Hugpopmayus u ungopmayuonnvle npoyeccoi.

HNudopmanust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOMN HAYKH.

Wupopmanus Kak CBeINeHHs, NpeAHA3HAUYECHHBIE [JIs1 BOCHPUSATUS YEIOBEKOM,
1 uH(popMaIMs Kak JaHHbIE, KOTOPbIE MOTYT ObITh 0OpaOOTaHbl ABTOMATU3UPOBAHHOU
CUCTEMOM.

JIUCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH OMUCAHUS HENPEPBIBHBIX OOBEKTOB
Y IIPOLIECCOB C ITOMONIBIO TUCKPETHBIX JTaHHBIX.

NHdopmanmoHHble NOpouecchl — MPOLECCHl, CBSI3aHHBIE C  XpaHEHHUEM,
npeoOpa3oBaHUEM U Mepeayeii JaHHBIX.

lIpeocmaenenue ungopmayuu.

CumBon. Andasut. MomiHocTs andaButa. Paznoobpasue s3bIkoB U ajihaBUTOB.
EctecTtBennbie u ¢opmanbHble S3BIKH. AJ(DAaBUT TEKCTOB HA PYCCKOM  S3BIKE.
JIBonunblii andaBur. KoanuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIHI)
bukcupoBaHHOHN JMHBI B 1BouyHOM andasute. [IpeobpazoBanue mobdoro andaBura K
nBonyHoMmy. KonnuecTBo pa3inuyHbIX CJIOB (PUKCUPOBAHHOM IJIMHBI B andaBute
ONpEeIEIEHHOW MOLTHOCTH.

KoaunpoBanue cuMBOJIOB OAHOTO andaBUTa ¢ MOMOIIBIO KOJAOBBIX CIOB B JPYroM
andasute, KoAOBas Ta0IUIA, 1EKOIUPOBAHUE.

JIBonunsiil koa. [IpencraBieHne TaHHBIX B KOMIBIOTEPE KAK TEKCTOB B JIBONYHOM
andasure.

NupopmannoHHslii 00beM AaHHBIX. BUT — MHHHMManbHas €IUHHUIA KOJIHMYECTBA
uH(popManuu — ABOUYHBIN pa3psia. Exunuisl uamepenus MHGOpMaMOHHOTO oObema
JaHHBIX. buT, 60aiT, KMIoOalT, MmeradbaiT, ruradamT.

CkopocTh mepenaud JaHHBIX. EJQUHUIBL  CKOpPOCTH Tepelayd  JIaHHBIX.

KomupoBanue texctoB. PaBHOMepHbIN kon. HepaBHOMepHbit koa. KoaupoBka
ASCII. Bocemubutasie komupoBku. Ilonsarue o koaupoBkax UNICODE.
JlexoarpoBanue COOOIIEHUH C HWCIIOJIb30BAHUEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO
koja. THpopMallMOHHBII 00BEM TEKCTA.

Hckaxxenne nHpopManuu rnpu nepeaaye.

Oob1ee npeacrasienue o HUGPOBOM MPEICTABICHUN Ay TMOBU3YabHBIX U IPYTUX
HETPEPBHIBHBIX JTAHHBIX.

Komuposanue npera. L{eroBbie Mmoaenu. Moaens RGB. I'nyOuna koaupoBaHus.
[Tanmurpa.

PactpoBoe u BekTopHOE TipencTaBieHue wuzo0pakeHui. [lukcenb. OneHka
nH(OPMAIMOHHOTO 00beMa rpadUueCKUX JAHHBIX I PACTPOBOTO U300PAKEHMUS.

Koauposanue 3Byka. Pa3zpsiHocts 1 yactora 3anucu. KoanuecTBO KaHaJIOB 3aIlMCH.

OlieHKa KOJIMYECTBEHHBIX MTapaMETPOB, CBSI3aHHBIX C MPECTABICHUEM U XPAHECHUEM
3BYKOBBIX (haiijIoB.
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HNHpopManiuoHHBIE TEXHOJIOTHH
Texcmogvie 0oKymMeHmbl.

TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE DJIEMEHTHI (CTpaHHIla, ab3all, CTpoka,
CJIOBO, CHUMBO).

TekcToBBIM  TporlecCOp  —  HMHCTPYMEHT  CO3JaHus,  PEAaKTUPOBAHUS
u ¢dopmarupoBanus TekcToB. IIpaBuiia Habopa Tekcrta. PemakTupoBaHHe TeKCTa.
CpoiictBa cumBoJioB. [llpudt. Tuner mpudrtoB (pybreHbie, ¢ 3aceyKkamu,
MoHomupuHHbIe). [TomyxkupHoe U KypcuBHOE HauepTanue. CBoiicTBa ab3aleB: rPaHUIIbI,
a03alHBIA OTCTYI, WHTEpBaJ, BbIpaBHMBaHue. [lapameTpsl cTpanunbl. CrTuiieBOE
dbopMaTupoBaHue.

CtpykTypupoBaHue HH(OpMAIMM C  TIOMOIIBIO CHOUCKOB M TaOJUII.
MmuoroypoBHeBbie criuckd. [[oO6aBieHne Ta0iauI] B TEKCTOBBIE IOKYyMEHTHI.

BceraBka wu3o00paxxeHud B TEKCTOBbIE JOKYMEHTHl. OOTekaHHe W300paKeHUun
TEKCTOM. BKiIo4eHHMe B TEKCTOBBIM TOKYMEHT jauarpamm, ¢GopMys, HyMeparuu
CTpaHUIl, KOJOHTUTYJIOB, CCHIJIOK U JPYTUX AJIIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['0710COBOM BBOJ TEKCTa.
OnTuyeckoe pacrno3HaBaHue Tekcra. KommbroTepHslii mnepeBoa. HMcmonb3zoBaHue
cepucoB MuTepHeTa st 00paboTKH TEKCTa.

Komnvromepnas epaghuxa.

3HaKOMCTBO ¢  rpadUyecKUMH  peJakropamMu.  PacTpoBble  PHUCYHKH.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB.

Onepauuu pegakTUpOBaHUsl rpaduuecKkux OOBEKTOB, B TOM YHCIE IUMPOBBIX
dbotorpaduii: usMEeHEeHHE pazMepa, o0pe3Ka, TOBOPOT, OTpaxKeHue, paboTa ¢ 00IacTIMU
(BpIIETICHUE, KOMHMPOBAHME, 3aJlMBKa I[BETOM), KOPPEKIMsS I1[BETa, SPKOCTH
1 KOHTPACTHOCTH.

Bekropaas rpaduka. Co3maHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOT'O TPOIECCOpa WM JPyrux mporpamm (mpuioxeHuit). JloGaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

Mynemumeouiinvie npezeHmayuu.

[TonroroBka MynbTUMEIUUHBIX Tpe3eHTanui. Cnaiin. JloOaBienwe Ha criaiin
TeKCTa U n3o0paxeHuil. PaboTta ¢ HECKOJIIBKUMU ClaiiIaMH.

JloGaBnieHre Ha ciaii ayAMoBU3yalbHBIX JaHHBIX. AHUMAIUS. [ UIIepCChUIKY.

8 KVIACC

Teopernvyeckune 0CHOBbI HHPOPMATUKH
Cucmemwl cuucieHus.

Heno3uiinonHuple W MO3WITMOHHBIE CUCTEMBI cUucieHus. AjndaBut. OCHOBaHHE.
PasBepaytas ¢opma 3ammcu uwmcna. IlepeBog B ACCATUYHYIO CHUCTEMY YHCE,
3allMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckast cucteMa cuuciaeHus.
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JIBonunasi cucrema cuncieHud. [lepeBoa uenbix uucen B npenenax or 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHusl. BocbmepuuHas cuctema cuuciieHusd. [lepeBos uucen
M3 BOCBMEPHUYHOM CHCTEMBl B JIBOMYHYIO W JICCITHYHYIO CHCTEMbI W OOpaTHO.
[lectHanuaTrepuunas cucrteMa cuucieHus. [lepeBon 4ducen w3 MECTHAAUATCPUYHOU
CHUCTEMBbI B JIBOUUHYIO, BOCbMEPUUHYIO U JIECATUUYHYIO CUCTEMBI U 0OPATHO.
Apudmerrnueckue oneparuy B IBOUYHON CUCTEME CUHCIICHUS.

Anemenmol Mamemamuideckou J102UKU.

Jlornueckue  BbICKa3biBaHUs.  Jlornueckue  3HAUYEHUST  BBICKa3bIBAHUM.
DOneMeHTapHble M COCTaBHbIE  BbICKa3biBaHWs.  Jlormueckue  omeparuu:
«» (KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHUE), «Win» (JAU3BIOHKIUS, JOTHYECKOe
CIIOXKEHUE), «HEe» (Jormuyeckoe oTpuuanue). IIpuopuTeT HOrMyecKux oOmnepanui.
OnpeneneHne MCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUS, €CJIM WM3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HEro DJJIEMEHTAapHbIX BbICKa3blBaHWU. Jlornmueckue
BolpakeHud. IIpaBunma 3ammcu Jorudeckux BblpaxeHuil. IlocTtpoenuwe Tabmuil
HMCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMUPOBAHME
Hcnonnumenu u ancopummvl. Aneopummuyeckue KOHCMpPYKYUu.

[Tonstue anroputma. VICHOMHUTENIM AJTOPUTMOB. AJTOPUTM Kak IUJIaH
YIIPABJICHUS UCTTOJTHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucu anropuTMma (CIOBECHBINA, B BHJIE OJIOK-
CXEMBI, IPOrpamMma).

ANTOPUTMHUYECKUE KOHCTPYKIMHU. KOHCTpyKIUsl —«cliemoBaHue». JIMHEHHBIM
anroput™M. OrpaHMYEHHOCTh JTUHEUHBIX aJTOPUTMOB: HEBO3MOXKHOCThH MPEAYCMOTPETH
3aBUCUMOCTD MOCJIEA0BATEIbHOCTH BBIMOJIHAEMBIX TEUCTBUM OT MCXOAHBIX IAHHBIX.

KoHcTpykius «BeTBieHUEe»: TONHAs W HemnodHas (opMbl.  BelmonHeHue
U HEBBINOJIHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTHh BBbICKa3biBaHUsA). IIpocThie
1 COCTaBHBIC YCIIOBHS.

KoHCTpyKIusi «MOBTOpEHHs»: UHUKIBI C 3aJaHHbIM YHCIOM TOBTOPEHUH,
C YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHON [UKJIA.

Pazpaborka s (QopMambHOrO  HCIOJHUTENS  AITOPUTMa, ITPUBOISIIETO
K TpeOyeMoMy pe3yJbTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECIIO)KHBIX aJITOPUTMOB C HCIOJIB30BAaHUEM LIMKJIOB M BETBICHHUU IJis yIpaBiICHUS
dbopMaIbHBIMU HCHOJIHUTENISIMU, TakuMu Kak PoOot, Yepemamika, YepTexHUK.
BrinosiHeHUe anropuTMOB BPYUHYIO U HA KOMITbIOTEpE. CMHTAKCUYECKHUE U JIOTUYECKHUE
ommOKku. OTKa3kI.

A3bIK npoepamMmuposanusl.

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMuYecKui S3bIK).

CucreMa nporpaMMUpOBaHUS: PEAAKTOP TEKCTA MPOrpaMM, TPAHCIATOP, OTIIATUHK.
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[lepemenHnas: Tun, uMs, 3HadyeHue. lLlenble, BENIECTBEHHbIE W CUMBOJBHBIC
NEPEMEHHBIE.

Onepatop mnpucBauBaHus. ApUPMETUYECKHE BBIPAXKEHUS M TOPAIOK HX
BbluKciieHud. Omnepauuy ¢ UENbIMA YHUCJIAMH: IIEJIOYHCIEHHOE JEJIEHHE, OCTaTOK
OT JICJICHHUS.

BetBnenus. CocTaBHbI€ YCIOBHS (3aIIUCh JIOTUYECKUX BBIPAXKEHUI HA U3y4aeMOM
A3bIKE IporpammupoBanusi). HaxoxxaeHne MUHMMyMa M MakCUMyMa U3 JIBYX, TPex
Y 4eThIpex uncen. PereHne KkBapaTHOrO ypaBHEHNUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBas oTjiajka MpOrpaMM: IMOUIArOBOE BBHINOJIHEHHUE, MPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIaI0YHBINA BBIBOJ], BBIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. AnroputM EBknmaa 1 HaxoKAEHHUs] HauOOJbIIEro OOIIETOo
JENuTeNs JABYX HaTypajbHbIX uyHcell. Pa3OueHuMe 3amucu HaTypalbHOIO 4HCIa
B ITO3UILMOHHON CHUCTEME C OCHOBaHMEM, MEHbLIMM WM paBHbIM 10, Ha OTIENbHBIE
1dpeI.

[ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU IEIMMOCTH OJHOIO LEIOr0 Yucia
Ha JApyroe, IpOBEPKH HATYPAJIbHOIO YKCia Ha MPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TEPEMEHHBIE.
[locumBonbHas 00paboTka cTpok. [loAcder 4acTOThl MOSABICHHS CUMBOJA B CTPOKE.
Bcerpoennsie pyHkImm aiist 00pabOTKH CTPOK.

Ananusz aneopummos.

OnpeneneHre BO3MOXKHBIX pE3yJbTATOB pabOThl aNropuT™Ma TMpU JTAHHOM
MHOXECTBE BXOJHBIX JaHHBIX, OIpPEACIICHUE BO3MOXHBIX BXOJHBIX JIAaHHBIX,
MPUBOSIINUX K TAHHOMY pEe3yJbTaTy.

9 KIIACC

udpoBasi rpaMOTHOCTD
I'nobanvnas cemv Hnmepnem u cmpamezuu 6€30nacHo20 N08eOeHUsl 6 Hell.

I'moGanwnas cers HWuTepHet. IP-agpeca y3moB. CeTeBoe XpaHEHHE JaHHBIX.
MeTonpl MHAMBUAYAIbHOTO M KOJUICKTUBHOTO pa3MeEIIeHUsT HOBOW WH(MOpMAIUU B
WNurtepnere. bonpmme naHHble (MHTEPHET-IAHHBIE, B YACTHOCTU JAHHBIE COLIMAJIBHBIX
ceTen).

[Tonsitue 00 wuHPOPMAMOHHOW O€30MaCHOCTH. YTPO3bl HUHPOPMAITMOHHOM
Oe3omacHocTH Tpu paboTe B TI00aTbHOM CETH M METOMBI TPOTHUBOJCHCTBUS WM.
[IpaBuna Ge3zonacHoi ayreHTU(dUKanuu. 3aumTa JuyHo mHpopmanuu B MHTEpHeTe.
bezonacublie cTparerun mnoBeneHuss B MHtepHete. [lpemynpexneHue BOBJICUYEHUS B
JICCTPYKTUBHBIE M KPUMHUHAJIbHBIE (OPMBI CETEBOM AaKTUBHOCTU (KUOEPOYIITUHT,
(GumuHr U gpyrue GopMmsl).

Paboma 6 ungpopmayuonnom npocmpancmse.

Bunsr pestenbHocTh B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHKALIMOHHBIE
CEpBUCHI (MMOYTOBAs CIyK0a, BUICO-KOH(PEPEHII-CBSI3b U JPYTHUE), CIIPABOYHBIC CITYKOBI
(kapThl, pacnucaHus MW JpYyrue), IOUCKOBBIE CIYXKObI, CIyKObl OOHOBJICHUS

10
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MPOrpaMMHOr0 OOecrieueHust U Apyrue ciyxO0bl. CepBUCHl TOCYAapCTBEHHBIX YCIYT.
OO6uaunbple XpaHwiMIna JaHHbIX. CpelcTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB
(omnaitH-oducer). [Iporpammuoe oOecredeHue Kak BeO-CEpBHUC: OHJIAWHOBHIE
TEKCTOBBIE U TpapuuecKue peakTophl, CPEIbl pa3pabOTKU MPOTPaMM.

Teopernyeckue 0CHOBBI HH(POPMATUKHU
Mooenuposanue kax Memoo nO3HAHUS.

Mopenb. 3anauyu, pemiaeMble ¢ MOMOIIBIO MojenupoBanus. Kiaccudukanun
Mozeneld. MatepuanbHble (HaTypHble) U HHQOpMalMOHHBIE Mojenu. HemnpepriBHbIC
U JuckpeTHele Monaenu. HWmurannonHele wmoxaenu. HWrposeie Mopenu. OreHka
COOTBETCTBHSI MOJIEIN MOJIETUPYEMOMY OOBEKTY U LIENSIM MOAECIUPOBAHUS.

Tabnuunbie Mojenu. Tabnuiia Kak mpeacTaBICHUE OTHOIIICHHUS.

baspl qannabix. OTOOp B TabNIMIIE CTPOK, YIAOBJIECTBOPSIONIUX 3aIaHHOMY YCJIOBHIO.

['pad. Bepuiuna, pedbpo, nytb. OpueHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE TPa(BbI.
Jlnuna (Bec) peOpa. BecoBast maTtpuia rpada. nuHa myTtu Mexay BepliMHamu rpada.
[Touck ontumaneHOro mytd B rpade. HavanpHas BepmnHa (MCTOYHUK) M KOHEYHas
BeplIMHa (CTOK) B OpPHEHTHPOBAHHOM rpade. Bpluncinenue konuuecTBa myTel
B HaIPaBJIEHHOM allMKINYECKOM Tpade.

HepeBo. Kopenb, BepiinHa (y3en), J1uct, pedpo (mayra) nepeBa. Bricota nepesa.
[Tognepeso. Ilpumepsr ucnonb3oBaHus AepeBbeB. [lepebop BapHaHTOB C MOMOIIBIO
JepeBa.

[TonsiTue MaTeMaTW4YecKOM Mojenu. 3ajayd, peraemMble € MOMOIIBIO
MaTEMaTUYECKOro (KOMIBIOTEPHOI0) MoAenupoBaHud. OTivune MaTeMaTUYecKOn
MOJIEJIM OT HaTYPHON MOJENIH U OT CJIOBECHOTO (JIUTEPATypPHOT0) ONMKMCAHUs 00BEKTA.

Otarnbl KOMIBIOTEPHOIO MOJEIMPOBAHUSA: IIOCTAHOBKA 3aJa4M, IIOCTPOCHHE
MaTEeMaTUYeCKOM MOJENM, MporpaMMHas peanu3alus, TEeCTUPOBAHHUE, MPOBEICHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIN3 €ro Pe3yJIbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI H IPOrPAMMHUPOBAHME
Paspabomka ancopummos u npoepamm.

Pazbuenune 3amaunm Ha mnoxzamaur. COCTaBICHHE aNTOPUTMOB U TMPOrPaMM
C HWCHOJB30BAHMEM  BETBJIEHUM, UHUKIOB W  BCIIOMOTAaTENIbHBIX  ATOPUTMOB
IUIsL YOPABJICHUSI UCTIONHUTENeM POOOT WM APYrMMH HCIOTHUTENSIMH, TaKUMH Kak
Uepenamika, YepTe:KHUK U JPYTUMU.

Tabnuunple BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocTaBieHHE
U OTJIaJIka MPOrpamM, PEaTH3yIONIUX THUIOBBIE AJITOPUTMBI 00PaOOTKUA OJHOMEPHBIX
YUCJIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
ITackanb, Java, C#, IIkonbHbIA AJTOpUTMUYECKUN SI3BIK): 3alOJTHEHHUE YHUCIOBOIO
MacCCHBa CIIyYalHBIMH YHCIIAMH, B COOTBETCTBUU ¢ (POPMYJION WUITH ITyTEM BBOJIA YUCE,
HAaXO0XJECHUE CYMMBI 3JIEMEHTOB MACCHBA, JMHEHHBIA MOMCK 3aJaHHOTO 3HAYCHUS
B MAacCHBE, IOJCYET 3JIEMEHTOB MAacCCHUBA, YJOBJIETBOPSIOIINX 33JaHHOMY YCIIOBHIO,
HaXOXXJICHUE MHUHUMAIBHOTO (MaKCUMaJbHOIO) »JJeMeHTa MaccuBa. CopTHpOBKa
MaccuBa.

11
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OO0paboTka TMOTOKa JAHHBIX: BBIYUCIECHUE KOJMUYECTBA, CYMMBI, CpPEIHEro
apu(PMETUYECKOTO, MHUHUMAJIBLHOTO W  MAaKCHUMaJIbHOIO 3HAYEHHUS  DJIEMEHTOB
IIOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOLINX 3aJaHHOMY YCJIOBUIO.

Ynpaenenue

VYmpasnenue. Curnan. OOpartHas cBsi3b. [lomydeHue curHaIoOB OT IUMPOBBIX
JTaTYMKOB (KacaHus, pacCTOSIHUSI, CBETA, 3ByKa U Apyroro). [IpuMepsl HCoabp30BaHUs
MPUHINAIA OOpaTHOW CBSI3W B CHUCTEMax YMpPaBJICHUS TEXHUYECKUMH YCTPONCTBAMHU
C TIOMOINIBIO JATYMKOB, B TOM YUCJIE B POOOTOTEXHHKE.

[Ipumepbl  pOOOTU3MPOBAHHBIX CHUCTEM (CHCTEMA yIOpaBJICHUS JIBHXKCHUEM
B TPAHCIOPTHOM CHCTEME, CBapoYHas JIMHUS AaBTO3aBOJIa, ABTOMATHU3WPOBAHHOE
YIpaBJIE€HUE OTOIUICHHUS J0Ma, ABTOHOMHAs CHCTEMa YIpPaBJIEHUS TPAHCHOPTHBIM
CPEACTBOM U JAPYTUE CUCTEMBI).

NupopMannoOHHbIE TEXHOJIOTHH
InexmpoHHble maduybl.

[TonsaTe 00 HSIEKTPOHHBIX TaONMUIAX. TUIBI JAaHHBIX B sYeHKax DJIEKTPOHHOM
tabauil. PemaktupoBanue u QopmarupoBaHue Tabnui. BcerpoeHHble (QyHKIHMH
JUIST TIONCKAa MAaKCUMyMa, MHHHMYMa, CYMMBI W CpPEIHEro apu(MeTHuecKoro.
CopTupoBKa TaHHBIX B BBIJICICHHOM Juana3oHe. [loctpoeHue quarpamm (TructorpaMmma,
KpyroBas JuarpamMma, ToueuHas auarpamma). Beioop Tuma quarpammel.

IIpeoOpazoBanne Gopmyn mpu komupoBaHuu. OTHOCHTENBHAs, aOCOMIOTHAsS
¥ CMEIIIaHHasl ajipecarusl.

VYcnoBHbIE BBIYUCIICHUS B 3JICEKTPOHHBIX TaOnuiax. CyMMUpPOBaHHME W TMOJICUET
3HA4YEeHUH, OTBEYAIOUIUX 3aJJaHHOMY yclioBHIO. OO0paboTka 00IbITuX HAOOPOB JaHHBIX.
YucnenHoe MOICIMPOBAHUE B DJICKTPOHHBIX TaOIUIIAX.

Hugopmayuonnvle mexunonocuu 8 coepemeHHom ooujecmae.

Pons uHGOpMAIMOHHBIX TEXHOJOTHM B Pa3BUTHU DSKOHOMHKH MUPA, CTPaHBI,
peruona. OTKpbIThIE 00pa30BaTENBHBIE PECYPCHI.

IIpodeccun, cBsa3anHble ¢ MHPOPMATUKONW U MHPOPMAITMOHHBIMH TEXHOJIOTHUSMHU:
BeO-IM3aiiHep, MPOTPAMMHUCT, Pa3padOTYUK MOOMIBHBIX MPHIOKEHUHN, TECTHPOBIIUK,
aApXUTEKTOpP MPOTPAMMHOTO OOECIEUeHHUs, CHEIUATUCT 10 aHaIW3y JaHHBIX,
CUCTEMHBIH aIMUHUCTPATOP.

12
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IHINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yuenune nndopmaTuku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus HAIIPABICHO
Ha JIOCTIDKCHHE OOYYarolIUMUCS JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
PE3YIBTATOB OCBOEHUS COJICPKAHUS yUeOHOTO TIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJibTaThl MMEIOT HAMpPaBICHHOCTh Ha PpEIICHUE 3a/ad
BOCIIUTAHUS, PA3BUTUA M COIMATIHU3AIMU OO0Yy4YalOIIUXCS CpPEIACTBAMHU y4eOHOro
peaIMeTa.

B pesynbrare wusydenuss uHOOpPMATUKA Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromerocs OyayT CGOPMUPOBAHBI CICAYIONIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) maTpHOTHYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOE OTHOIIICHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECCKOMY
U HAayYHOMY HACJICIMIO, ITOHMMaHWUC 3HAYCHHUS WH(POPMATHKU KAaK HAyKH B KU3HH
COBPEMEHHOI'0 OOIINECTBA, BIIAJEHUE JOCTOBEPHOM WHGOpPMAIUCH O TIEPEIOBBIX
MHPOBBIX M OTEUECTBEHHBIX  JIOCTH)KCHHSX B oOmact  WHGPOPMATHKH
U HWHPOPMAIMOHHBIX TEXHOJOTWH, 3aWHTECPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o udpoBoit TpaHChHOPMAIIUH COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHEHTAalMs Ha MOpaJbHbIE LIEHHOCTH W HOPMBI B CHUTYyallMsiX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IOBEJCHUE M TMOCTYNKHU, a TaKXKe IOBEJCHUE
U TMOCTYIKHU JPYTUX JIOJICH C MO3UIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIIEICTBUI MOCTYNKOB, aKTUBHOE HEMPUITUE ACOLUAIBHBIX MOCTYIIKOB,
B TOM uucie B MHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABIICHUE O COIMAIBHBIX HOPMaX U MPaBUIIAX MEXKINYHOCTHBIX OTHOILICHUN
B KOJUIGKTHBE, B TOM 4YHCJIE€ B COIMAIBHBIX COOOIIECTBAX, COOJIOJICHUE TPABUI
0€30MacHOCTH, B TOM YHUCJIE HABBIKOB O€30MAaCHOIO MOBEACHHUS B HHTEPHET-CPENE,
TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM JEATENbHOCTU MPH BHITIOJHEHUN YYEOHBIX,
MO3HABATEIbHBIX 3a;ad, CO3/IaHUH y4eOHBIX MIPOEKTOB, CTpEMJIEHUE
K B3aMMOINOHMMAHHMIO U B3aMMOIOMOINM B MPOIECCE 3TOW Y4yeOHOH JesATEeNbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE IMOBEICHUE M IMOCTYIKH CBOMX TOBAPUILEH C TMO3UIIUHU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHUI MOCTYIIKOB;

4) neHHOCTEe HAYYHOT 0 O3HAHMS:
c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUYECKUX TpeAcTaBieHuid 00 wuHdopManuu,
MH(POPMAIIMOHHBIX TIpolieccax U MH(OOPMALIMOHHBIX TEXHOJOTUSIX, COOTBETCTBYIOIINX
13
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU U COCTABIISIOIINX
0a30BYI0 OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

UHTEpeC K OOYy4YeHMI0O U TIO3HAHMIO, JII0OO3HATENbHOCTb, TOTOBHOCTh H
CIOCOOHOCTh K CaMOO0Opa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBICHHOCTU H
YPOBHsI OOy4YEHHS B JaJIbHEUIIIEM;

OBJAJCHUE  OCHOBHBIMH  HAaBbIKAMM  HUCCJIEJAOBATEIbCKOM  JIESITEIBHOCTH,
YCTAHOBKAa Ha OCMBICJIEHHUE ONbITa, HAONIOACHUI, TMOCTYIKOB U CTpPEMIICHHE
COBEpUICHCTBOBATh IMyTHU  JIOCTWXKEHHMS HWHJIWBUAYAIIBHOTO W  KOJUIEKTUBHOIO
OJ1aronoJTyyus;

c(hOpMHUPOBAHHOCTh HMH(POPMAIIMOHHON KYJIBTYpPhl, B TOM YHCJI€ HaBBIKOB
CaMOCTOATENFHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON JIUTEPaATypOi,
pPa3HOOOpa3HBIMU CpPEJICTBAMU HH(POPMAIIMOHHBIX TEXHOJOTHUN, a TaKXe YMEHUs
CaMOCTOATENILHO ONPENENATh 1M CBOEro OOy4YeHHs, CTaBUTh U (POpMyIHUpOBaTh
7T ce0s1 HOBBIC 3a7]a4M B yueOe U MO3HABATEIHHOU JESTEIHHOCTH, Pa3BUBATh MOTHUBHI
Y UHTEPECHI CBOEH MO3HABATEIBHOMN AEATEIBHOCTH,

S) popmupoBaHus KyJabTypPbl 310POBbS:

OCO3HAaHME LIEHHOCTH >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO,
YCTaHOBKA Ha 3I0pPOBBIl 00pa3 )KM3HU, B TOM YUCIIE U 3a CUET OCBOCHUS U COOIIONCHMS
TpeOOBaHMI Oe3omacHou DKCILTyaTaluu CPEICTB MH(pOPMaLMOHHBIX
Y KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIMTAHMS:

UHTEpEC K TMPAKTUYECKOMY u3yueHHro npodeccuit u Tpyna B cdepax
npodeccuoHanbHON NEeATENbHOCTH, CBSI3aHHBIX C nH()OPMATUKOH,
NpPOrpaMMHUPOBAHMEM U HH(POPMAIMOHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSX HAYKW WHOOPMATHKY U HAYIHO-TEXHUYECKOTO MPOTPECCa;

OCO3HAHHBIM  BBHIOOP W TIOCTPOCHHE  WHIWBHUAYAIbHOM  TPACKTOPHH
o0pa30BaHUs W JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX HMHTEPECOB
U TIOTPEOHOCTEH;

7) IKOJIOrM4€eCKOr0 BOCIIUTAHUSA:

OCO3HaHME TJIOOAJTBHOTO XapakKTepa OJKOJOTHMYECKHUX TMpoOJeM U MyTer ux
pemieHnsi, B TOM YHCJIE€ C YYE€TOM BO3MOXHOCTEH HWH(GOPMAIMOHHBIX |
KOMMYHUKAIITMOHHBIX TEXHOJIOTH;

8) apanTanuu o0yuyamouerocsi K U3MEHSIIOIIMMCS YCJIOBHAM COLMAJILHOM
U IPMPOJAHOH Cpeabl:

OCBOEHHE OOYyYalOIMMUCS COLIMAJIBLHOTO OIBITa, OCHOBHBIX COLMAJIbHBIX pOJIEH,
COOTBETCTBYIOIIUX BEAYIIEH AESATENbHOCTH BO3pACTa, HOPM U MPaBUJI OOIIECTBEHHOIO
noBeZeHUs, (OpM COLMAJIBHOM >KM3HM B TpPYIIax U COOOMIECTBaX, B TOM YHUCIE
CYILIECTBYIOIIUX B BUPTYAJIbHOM IPOCTPAHCTBE.
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METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeI[MGTHBIG PE3YJIbTaThl OCBOCHUA IIPOTIpaMMBI 110 I/IH(i)OpMaTI/IKC OTpaAXKaroT
OBJIaACHHUC YHUBCPCAJIIbHBIMHU y‘-Ie6HBIMI/I I[GﬁCTBHHMH - I1I03HaBaTCJIbHBIMMU,
KOMMYHHKAaTUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIE Y4eOHbIEC NeCTBUS
ba3zoBble 1ornyeckue aencrBus:

yMEHHUE OIpEAeNATh MOHATHUS, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATh aHAJIOTHUH,
KJIaCCU(PUIIMPOBaTh,  CAMOCTOATEIBHO  BBIOMpaTh  OCHOBaHUS M KPUTEPHUH
N KJacCHU(PHMKAIMM, YCTAHABIWBATh MPUYMHHO-CIECJCTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKUE PACCYXACHUS, MTPOBOJIUTh YMO3AKIOUEHUS! (MHIYKTUBHbBIE, JI€TyKTUBHbIE
Y 110 aHAJIOTHHN) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPeoOpa3oBbIBATh 3HAKU M CHUMBOJIbI, MOJIEIH
U CXEMBI JUIsl pelIeHHs y4eOHBIX U M03HABATEIbHBIX 33/1a4;

CaMOCTOATENIbHO BBIOMpaTh CcMoco0 pelieHus y4yeOHOM 3amauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pelUIeHMs, BbIOMpaTh HaumOojee MOAXOJIALUIMN ¢ Yy4yeToM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eCTBUA:

dbopMyIMpoBaTh  BONPOCH, (UKCUPYIOIIHE  Pa3pblB  MEXKAY  peaTbHBIM
U KEJIaTeIIbHBIM COCTOSHUEM CHUTYaIllih, 00BhEKTa, M CAMOCTOSITEIHHO YCTAaHABIUBATH
HCKOMOE U JIaHHOE;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpPMAIIMIO, TOJYYEHHYIO B
X0JI€ UCCJIeJOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINEE pa3BUTHE IIPOIICCCOB, COOBITHH M HX
MOCNEACTBUS B AHAJIOTUYHBIX WA CXOJHBIX CHTYyalMAX, a TAaKXKe BBIJBHUIaTh
MIPEOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

BBISIBIIATE  AeUIUT WHGOPMAIMKM, JaHHBIX, HEOOXOJAMMBIX Jisi PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

NPUMEHSTH Pa3Iu4HbIe METObl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE U 0TOOpE
uH(MOpMAIUU WM JAaHHBIX U3 UICTOYHUKOB C YUYETOM MPEAJIOKEHHON yUeOHOM 3a/1auu U
3aJIaHHBIX KPUTEPUEB;

BBIOWpATh,  aHAIM3UPOBaTh, CHCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (QOopMy MpeAcCTaBiIeHHUS HHPOpMaAIUU
U WUTIOCTPUPOBATH pEIIaeMble 3a/ladyd HECIOKHBIMUA CXEMaMH, JUarpaMMmamMu, WHON
rpadukoil 1 TX KOMOWHAIUSAMH,

OIICHUBATh HAJICKHOCTh WH()OPMAITUHU 110 KPUTEPHUSIM, MPEIOKEHHBIM yIUTEIIEM
WM COPMYITHPOBAHHBIM CAMOCTOSTEIBHO;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH WH()OPMAIIHIO.
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KomMmyHuKkaTHBHBIE YHUBepPCAJbHbIE YueOHbIEe eiiCTBHS
Oo0menne:

COTIOCTABJISATh CBOU CYXKJICHHUS C CYXJCHUSMHU JPYTUX YYaCTHUKOB JIMAJIOra,
OOHapyXUBATh Pa3JINYUE U CXOJICTBO MO3UIUH;

nyOJUYHO TMPEJCTaBIATh PE3yJIbTaThl BBIMOJHEHHOTO ONBITa (PKCIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSATENLHO BBIOMpaTh (popMaT BHICTYIUICHUS C YYETOM 3aJad Mpe3eHTalluu
U OCOOCHHOCTEM ayJUTOPUU M B COOTBETCTBUM C HHUM COCTaBJISITh YCTHBIE H
MACbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHas 1eATeJILHOCTD (COTPYAHNYECTBO):

MOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJUBUIYaJIbHOU
paboThl TMpU pEHICHWH KOHKPETHOW TpoOieMbl, B TOM YHCIE TMPU CO3JAAHHUU
UH(OPMAITMOHHOTO MPOTYKTA;

OpPUHUMATh LeJb COBMECTHOM HMH(POPMALMOHHON JesATENbHOCTH IO cOOopy,
obpaboTke, nepeaade, hopmaauzanuu HHGOPMAIIUHA, KOJUICKTUBHO CTPOUTH JICHCTBUS
Mo €€ JOCTIKCHHIO: paClpeieNaTh PO, JIOTOBAPHBATHCSA, OOCYKIATh MPOIIECC
U pe3ybTaT COBMECTHOM pabOTHI;

BBITIOJIHATh CBOIO 4acThb paboTel ¢ wuHpopmalmeil win WHGOPMAIIMOHHBIM
MPOAYKTOM, JOCTHUrasi KAayeCTBEHHOIO pe3ysbTara II0 CBOEMY HAIPaBIICHUIO
Y KOOPJIMHUPYS CBOM JICMCTBUS C IPYTUMH WICHAMUA KOMAaH/IbI,

OIICHMBATh  KayeCcTBO  CBOEro BKJIaga B oOmuid  WHQPOPMAITMOHHBIH
OPOAYKT IO KPUTEPHUSM, CaMOCTOSATENbHO C(HOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMO/JICUCTBUS,

CpaBHUBATh PE3yJbTAThl C UCXOJHOW 3a4a4ed M BKJIAJ KAXAOTO YJIeHAa KOMaH/IbI
B JIOCTMIKEHHE pEe3yJbTaTOB, pa3leisaTh CQPepy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTb K MPEIOCTABICHUIO OTYETA NEPE TPYIIIOM.

PerynsitTuBHbIe YHUBeEpCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

BBISIBIISATh B JKM3HEHHBIX W YYCOHBIX CHTYyaIlUsAX TMPOOJEeMbI, TpeOyromme
pCIIICHNS;

OpPHUEHTHUPOBAThCA B  PA3JIMYHBIX  TOAXOJAaX K  TPUHATHIO  pEHIeHUN
(MHAMBUAYAJIHHOE MPUHATHE PEIICHUM, IPUHATHE PEIICHUNA B TPYIINE);

CaMOCTOSATEIILHO COCTaBIIATH aJITOPUTM pelIeHUs 3aJayd (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amadd C Y4eTOM HMEKOIIUXCS pPEeCypcoB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TNpEIaracMble BapHUAHTHI
peLIeHNl;

COCTAaBJIATh TIUIAaH JeHCTBHMM (TUIaH peaju3allid HaMEUEHHOI'O ajJropuTMa
pEIIeHMs), KOPPEKTUPOBATh MPEHJIOKECHHBIA aJTOPUTM C y4eTOM  MOJy4YCHUS
HOBBIX 3HaHUU 00 U3y4aeMOM OOBEKTE;
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OPOBOJUTH BBIOOP B YCJIOBHSX MPOTHBOPEYMBON HMHPOpManuu U Opathb
OTBETCTBEHHOCTH 3a PEIICHUE.

CamoxoHTpoOJb (pediexcusi):

BIIaJIeTh ~ Croco0aMu  CaMOKOHTPOJISi,  CaMOMOTHBAllMM U

pednexkcun; AaBaTh OLEHKY CHUTyalldd M Tpeajararb IUIaH ee

W3MEHEHUS;

YYHUTBIBATh KOHTEKCT W TIPEIBHJCTHh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Ipu  pelieHuru y4eOHOM 3ajauyd, aJanTUpPOBaTh PEIICHHE K  MEHSIOIINMCS
00CTOSITEJILCTBAM;

OOBSACHSTH MPUYHUHBI JIOCTHXKEHUS (HemocTHKeHUs) PE3yJIbTATOB
MH(POPMAIIMOHHOW AESATEILHOCTH, JaBaTh OIIEHKY MNPUOOPETEHHOMY ONBITY, YMETh
HaxOJUTh MO3UTUBHOE B MIPOU3OLIEIIICH CUTYaIUU;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB,
M3MEHUBIINXCS CUTYyallui, yCTAHOBJIEHHBIX OLIMOOK, BOSHUKIIHNX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM.

IMOIMOHAJILHBLIN HMHTEJIEKT:
CTaBUTh ceOs Ha MECTO JPyroro 4YejoBeKa, IMOHUMATh MOTHBBI M HaMEPCHUS

JpyTOTO.

IlpunsTHe ceds U APyrux:
O0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXe B YCIOBHSIX
OTKPBITOTO JIOCTYyTA K JIIOOBIM 00beMaM HH(POPMAIIUH.

HNPEAMETHBIE PE3YJIBTATHI

K koHnity o0yuenus B 7 kjacce y obyuaromerocs 0yayT chhopMUpPOBaHb YMEHHUS:

MOSICHATh HAa TPHUMEPAX CMBICT MOHATUH «uHOpMAaIus», «UHPOPMAITMOHHBIN
mporecc», «oOpaboTtka wuHbOpPMALUN», «XpaHeHUuE UHPOpMAIUKy, «Iepegada
uH(bOpMaIIINY,;

KOAUPOBAaTh H  JIGKOJWPOBATh  COOOIICHHS TIO0  3aJaHHBIM  TIPaBHIIAM,
JEMOHCTPUPOBATh TMOHUMAHWE OCHOBHBIX MPHUHIIMIIOB KOJWPOBaHUS HH(POpMAIIUU
pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduueckoil, ayamo);

CpaBHUBATh JJIMHBI COOOIIEHWH, 3alMMCaHHBIX B PAa3IMYHBIX andaBUTax,
OTIEpUPOBaTh €IWHUIIAMH HW3MEpPEeHHs WH(POPMAIIMOHHOTO 00beMa H CKOPOCTH
nepenadn JaHHbIX;

OIICHMBATh M CPAaBHHUBATH pa3Mephbl TEKCTOBBIX, rPaQUUECKHX, 3BYKOBBIX (aillioB
U BUe0(aiios;

IPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS H  Iepeaadd
uH(pOpMaIH, CPABHUBATH UX KOJIWYECTBEHHBIE XapaKTEPUCTUKH,

BBIICNIATh OCHOBHBIC JTalbl B HWCTOPUM W TOHWMATh TCHACHIIMH Pa3BUTHSI
KOMIIBIOTEPOB U IPOrPaMMHOTO 00ECTICUeHUS;

17



OenepanbHas padouast nporpamma | Muadopmaruka. 7-9 kiaccel (6a30BbIi yPOBEHB)

[OJyyaTh M MCIOJNb30BaTh HHMOPMAIMIO O XapaKTEPUCTHKAX IE€PCOHAIBHOIO
KOMIIBIOTEPA M €ro OCHOBHBIX 3J€MEHTax (Mpoleccop, ONepaThBHAs NaMSATh,
JOJITOBPEMEHHAsI MaMsITh, YCTPOMCTBA BBOAA-BHIBOJIA);

COOTHOCUTh XapaKTEPUCTHUKU KOMIIbIOTEpA C 3a/ladyaMH, pEeHIaeMbIMH C €ro
MOMOLIBIO;

OpPUEHTHPOBATHCS B UEPAPXHUECKOMN CTPYKType (haillIoBOM CHUCTEMBbI (3aIUCHIBATDH
noJiHoe uMs ¢aina (karanora), myTh K (ailry (Katajory) no MMEIEeMycsi OIIMCAHUIO
(bait0BOI CTPYKTYpPhI HEKOTOPOTO HHGOPMAIIMOHHOTO HOCUTEIIA);

pabortath ¢ (pailzioBoi cHUCTEMOI MEPCOHATLHOIO KOMIBIOTEPA C UCIIOIB30BAaHUEM
rpaguyeckoro uHTep(delica, a HMMEHHO: CO3[aBaTh, KOIMPOBATh, IE€PEMEILATH,
NEPEUMEHOBBIBATh, YAAJATh M apXUBUPOBaTh (ailibl M KaTaJOTH, HCIOJIb30BaTh
AaHTHBHUPYCHYIO IPOTPAMMY;

OPEICTaBIATh PE3ybTaThl CBOEH MAESITEIbHOCTH B BUJAE CTPYKTYpHUPOBAHHBIX
WLUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEAUMHBIX MTPE3CHTALINIA;

uckatb uH@opMmauuio B MHTepHere (B TOM uwMcie, MO KIIOYEBBIM CIOBaM,
0 M300PKEHUIO), KPUTUUECKH OTHOCHUTHCS K HaWJIeHHOW WH(OpMaIMH, OCO3HaBas
OMACHOCTh JJI JUYHOCTU M OOILIECTBAa PACHPOCTPAHEHMS BPEIOHOCHOW MH(pOpMAaIIH,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUIYECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aJIpeECOB BEO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HMHTEPHET-KOMMYHHKALIU;

coOmonate TpeboBaHMs OE30MACHON JKCIUTyaTallud TEXHHUYECKUX CPE/ICTB
MH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUM, COOJIO/IaTh CETEBOW 3THUKET,
0a30BbIe HOPMBI HH(POPMAIMOHHOW ATHUKUA M TpaBa MpPU padoTe C MPHIOKECHUSIMU
Ha JIIOObIX ycTpoiicTBax U B MHTEpHETE, BbIOMpATh O€30NacHbIe CTPATErnH MOBEACHUS
B CETH;

OPUMEHATh  METOJAbl  MPO(PUIAKTUKM  HETaTHUBHOTO  BIUSHHUS  CPEICTB
MH(OPMAIMOHHBIX 1 KOMMYHHUKAIMOHHBIX TEXHOJOTUNA Ha 3/I0POBbE MOIb30BATEIIS.

K xonity oOyuenus B 8 kiaacce y oOydaromierocst OyayT copMupoBaHbl yMEHUS:

MOSICHATh HAa MPUMEpax pazinyuMsl MEXIY MO3UIUOHHBIMU M HEMO3UIIMOHHBIMU
CUCTEMaMU CUHCIICHUS,;

3alMChIBAaTh U CPaBHUBATH Lieiibie uncia oT 0 7o 1024 B pa3nuyHbIX TO3UIIMOHHBIX
cucTeMax cyucieHus (¢ OcHOBaHUAMH 2, 8, 16), BBIONHATH apUOMETHUCCKUEC
orepaly HaJl HUMU;

pPacKpbIBaTh CMBICT TOHSATHI  «BBICKA3bIBAHUEY, <JIOTHYECKAs — Omeparus,
«JIOTUYECKOE BBIPAXKCHUEY;

3aMUCHIBATh  JIOTMUECKHWE BBIPAXKEHUSI C  KCIHOJIb30BAHHEM  JAU3BIOHKIINH,
KOHBIOHKIIMM U OTPHUIIAHUS, ONPEIEIATh UCTUHHOCTh JIOTUYECKHX BBIPAXKEHUH, €CIn
M3BECTHBl 3HAYEHUS MCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOJUIIBI
WMCTUHHOCTH JIJIsl IOTUUECKUX BBIPAXKEHUH;
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pacKpbIBaTh CMBICIT TIOHSATHH «HMCIOJHUTENBY, «AJITOPUTM», «IIporpammay,
MOHUMAsl PA3HHUIy MEXKIy YyHOTPEOJICHHEM JTHX TEPMHUHOB B OOBIIEHHOW pedn
U B UH(OpPMATHKE;

OTMCHIBATh AJTOPUTM PEIICHUS 3aJ1aud Pa3IUYHBIMH CIOCOO0aMH, B TOM YHCIIE
B BHJIC OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJIHATh BPYYHYI0 M Ha KOMITBIOTEPE HECIOXKHBIE aJTOPUTMBI
C UCIIOJIb30BaHUEM BETBIICHUN W IIUKJIOB JIJIST YIIPABJICHHS UCTIOJHUATEIAMHU, TAKUMH KaK
Po6ot, Uepenamika, UepTerkHUK;

WCIIOJI30BaTh KOHCTAaHTBI W TIEPEMEHHBIC PA3JUYHBIX THIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), a TakKXKe COJIep)Kalllie HMX BBIPAKEHHUS, HCIOJIH30BATh
orepaTop IMPUCBANBAHMUS;

WCIIOJIB30BaTh TPH pa3padOTKe MporpaMM JIOTHYECKHE 3HAYCHUS, OIepaIiuu
1 BBIPAXXEHUS C HUMHU;

aHAJM3UPOBATh NPEIJIOKEHHBIE AJITOPUTMBbI, B TOM 4YHCJIE ONPENeATh, KaKue
PE3YIbTAaThl BO3MOXKHBI IPH 3aJaHHOM MHOKECTBE MCXOIHBIX 3HAYCHHUIH;

co37aBaTh M OTJIQXHBATh MPOTPAMMBlI Ha OJHOM M3 SI3LIKOB IPOTPAMMHPOBAHHUSI
(Python, C++, [Ilackans, Java, C#, IlIkonpHBIM AJNTOPUTMHUYECKUH  SI3BIK),
peaNM3yIoNIie HECIOXKHBIE  QJITOPUTMBI  OOpaOOTKM  YHCIIOBBIX  JAHHBIX  C
WCIIOJIb30BAaHUEM IIMKJIOB W BETBJICHHH, B TOM YHCIIC pEaJU3yIONIUe IPOBEPKY
JETMMOCTH OJHOTO I1EJIOTO YKCia Ha JApyroe, IPOBEPKY HATypaJbHOIO 4YHCIa Ha
MPOCTOTY, BBIACHCHHUS MUQP W3 HATYPAIBHOTO YHUCIIA.

K koHiy o0yuenus B 9 kyacce y oOyuaromierocst 0yayT copMUpPOBaHbI yMEHUS:

pa3OuBaTh 3aJaud HAa MOJ33Ja4d, COCTaBJATb, BBINOJHATH BPYYHYIO
U Ha KOMIIbIOTEpPE HECIIOXKHBIE AJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHUH, ITUKIOB
Y BCIIOMOTaTeIbHBIX aJITOPUTMOB JUIsl YIIPABJIECHUS UCTIOIHUTEISAMH, TAKUMH Kak Po6oT,
Uepenaika, YepTeKHUK;

COCTABJISITh M OTJQXHUBATh MPOTPAMMBI, PEATH3YIONIUE THUIIOBBIE AJNTOPUTMBI
00paOOTKU YHCIOBBIX MOCIEAOBATEIBLHOCTEH WM OJHOMEPHBIX YHCIOBBIX MaCCHBOB
(MOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA AJIEMEHTOB C 3a/JaHHBIMU
CBOMCTBaMHU) Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, llIxonbHbIN AnroputMuueckuit A3bIk);

pacKpbIBaTh CMBICI MOHATHA «MOJEIB», «MOJEIUPOBAHHUE», ONPEIEIATh BUIbI
MoOJieJiel, OLEHUBATh COOTBETCTBHE MOJEIU MOJEIUPYEMOMY OOBEKTY M ULEISIM
MOJIEJIMPOBAHUS;

UCTIONBb30BaTh Tpadbl H JEpeBbS Ui MOJICIUPOBAHUSA CHCTEM CETEBOM
U UEPAPXUYECKOMN CTPYKTYpbl, HAXOJUTh KpaTHaliiuii myTh B rpade;

BbIOMpaTh Ccmoco0 MpeACTaBICHUS MAHHBIX B COOTBETCTBHU C MOCTaBICHHOU
3ajayedt  (Tabiuibl, CcXembl, rpaduKd, JAUarpaMMbl) C  HCIOJIb30BAaHUEM
COOTBETCTBYIOIIUX NMPOTPAMMHBIX CPEICTB 00PabOTKU JAHHBIX;
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UCIIOJIb30BaTh 3JEKTPOHHBIE TAOMUIBI JUIsl 00paOOTKHM, aHalW3a U BU3yalU3aluu
YUCJIOBBIX JAHHBIX, B TOM UYHCJIE C BBIJCICHUEM JHamna3oHa  TaOJIHIIbI
U yIOPSIIOYMBAHUEM (COPTHPOBKOI) €r0 AJIEMEHTOB;

co3JaBaTh W TPUMEHATH B AJIEKTPOHHBIX Tabmuiax (OpMyJbl IJIsi pPacdyeToB
C MCTIOJIb30BAaHNEM BCTPOCHHBIX apu(MeTrueckuX (PyHKIUH (CYMMHpPOBAHNE U TTOICUET
3HAUEHUN, OTBEYAIOIIMX 3a/laHHOMY YCIOBUIO, CpelHee apu(mMeThdeckoe, MOUCK
MaKCUMaJIbHOTO ¥ MHHUMAJIBHOTO 3HA4YeHUs), aOCONIOTHON, OTHOCUTEIHHOM,
CMEIIAHHOMW aJIpeCallny;

UCIIOJIb30BaTh DJIEKTPOHHBIE TaOMMIIBI JUISI YUCICHHOTO MOJEIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 pa3HbIX MPEAMETHBIX 00JIacTel;

UCII0JIb30BaTh COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHUKAIIMOHHBIE CEPBHUCHI, OOJIAYHbIE XPAHWJIMUINA JIaHHBIX, OHJIANH-TPOrPaMMBbI
(TekcToBele W rpadUyuecKue peIaKkTophbl, Cpeabl pa3paboTKH)) B  y4eOHOM
Y TIOBCEHEBHOM JI€SITEIbHOCTH;

PUBOJIUTH TIPUMEPHI UCIIOIH30BaHUS T€OMH(DOPMAIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/IapCTBEHHBIX YCIYyT, 0O0pa3oBaTeNbHBIX CcepBUCOB MHTepHeTa B  y4eOHOI
Y TIOBCEHEBHOM IEITEIILHOCTH;

UCTIOJb30BaTh Pa3IMYHBIE CPEACTBA 3alIUTHl OT BPEIOHOCHOTO MPOrPaMMHOTO
oOecrieyeHus, 3allUIIaTh MEPCOHAIBbHYI0 HH(OpPMALUI0O OT HECAHKIMOHUPOBAHHOIO
J0CTyNa W €ro IMOCJEICTBUM (pasriaiieHus, MOAMEHBI, yTpaThl JaHHBIX) C Y4YETOM
OCHOBHBIX TEXHOJIOTHYECKUX M COIUATHLHO-TICUXOJIOTHYECKUX ACTIEKTOB MCIIOJIb30BaHUS
cetu MHTEpHET (ceTeBasi aHOHUMHOCTb, HU(POBOIL Cliell, ayTEeHTUYHOCTh CyOBEKTOB U
PECYpPCOB, OMACHOCTh BPEJJOHOCHOTO KOJIa);

pacmo3HaBaTh TMOMBITKH M TPEAYNPEkKAATh BOBJICUECHUE CEOSI M OKPYKAFOIIMX
B JICCTPYKTUBHBIE M KPUMHUHAJIbHBIC (OPMBI CETEBOM AaKTUBHOCTH (B TOM YHCIIC
KrOepOyJUTHHT, (DUILTKHT).
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v

7 KJIACC
HaumeHnoBanue
Ne KommuectBo OCHOBHBIE BUJIBI EATEIIHEHOCTH
pa3/IeJIOB U TEM IIporpamMmmHoOe coaepkaHue
/i 4acoB o0yJaromuxcs

y4eOHOro npeameTa

Paznen 1. HHudpoBasi rpaMOTHOCTH

1.1

Kommberorep —
YHHBEPCAITLHOE
YCTPOUCTBO 00PabOTKH
JTAHHBIX

2

Kommnsrorep — yHUBEpCAIBHOE
BBIYHCIIUTEIILHOE YCTPOUCTBO,
paboTaroliiee 1o nporpamme.

TuIbl KOMIBIOTEPOB: MEPCOHATBHBIC
KOMIIbIOTEPHI, BCTPOCHHbIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI.
MoOuIibHBIE YCTPOWCTBA.

OCHOBHBIE KOMITOHEHTHI KOMITbIOTEPA
1 ux HazHadeHue. [Iponeccop.
OnepatuBHas U IOJITOBpEMEHHAas
[aMAThb. Y CTPOMCTBA BBOJIA U BBIBOJA.
CeHCopHBIN BBOJI, TATYUKU MOOUITbHBIX
YCTPOMCTB, CPeACTBA OMOMETPUUECKOM
ayTeHTU(UKALIUH.

Hctopus pa3BUTHS KOMIIBIOTEPOB

U IPOrPaMMHOT0 0OecreueHusl.
[TokoneHUsI KOMITBIOTEPOB.
CoBpeMEHHbBIE TEHACHIIUN Pa3BUTHUS
KOMIbIOTEPOB. CyNepKOMIBIOTEPHI.

PackpbiBaTh CMBICIT U3y4aeMBbIX MTOHITHUN.
AHaJIM3UPOBATh YCTPOUCTBA
KOMIIBIOTEPA C TOYKH 3PECHHUS
OpraHu3alyy MPOLEIYP BBOAA,
XpaHeHUsI, 00pabOTKH, BBIBOJIA

U nieperayu HHpopMaluu.
AHaIM3UpOBaTh HHHOPMAITHIO
(cur"asibl 0 TOTOBHOCTH U HETIOJA/KE)
MIPU BKJIFOYEHUU KOMIIBIOTEPA.

N3yyaTs nHpopManuio

0 XapaKTepUCTUKAX KOMIbIOTEpa.
HccnenoBats UCTOPUIO pa3BUTHSA
KOMIIBIOTEPOB U MPOrPAMMHOTO
o0OecrieueHusi, COBPEMEHHbIC TeHICHIIUN
Pa3BUTHS KOMIIIOTEPOB

U CyNIEPKOMIIBIOTEPOB.

OO6cyXaaTh IpaBUiIa TEXHUKU
0€30MacHOCTH U MPaBUIT pabOTHI

Ha KOMITbIOTEPE.
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[TapannenbHblE BEIYUCICHUSI.
[IepcoHaNBHBINA KOMITBIOTED.
[Iponeccop u €ero xapakTeprUCTHKA
(TakTOBas 4YaCTOTA, PA3PSATHOCTD).
OnepatuBHas MaMSITh.
JlonroBpeMeHHas maMsThb. Y CTPOMCTBA
BBOJIa ¥ BbIBOJIa. OOBbEM XpaHUMBIX
JAHHBIX (OTIepaTUBHAS MAMSTh
KOMIIBIOTEPA, KECTKHUMI

Y TBEPAOTENbHBIN TUCK, IOCTOSIHHAS
namMsTh cMapT(doHa) U CKOPOCTh
JOCTyMa IJI Pa3JIMYHbIX BUJOB
Hocutenen. TexHrnka 6€30macHOCTH
U IIpaBWIIa pabOThI HA KOMIIbIOTEPE

Ipakmuueckue pabomot':
1. Braiouenue komnviomepa u noyyenue
uHgopmayuu o e2o xapaKmepucmuKax

1.2 | ITporpamMmBbl U JaHHBIE

[IporpammHuoe obecrnieueHue
komnbrorepa. [Ipukiannoe
IPOrpaMMHOE 00ECIICUEHHE.
CucreMHOE MPOrpaMMHOE
obecrnieuenue. Cuctembl
nporpammupoBanus. [IpaBoBast oxpana
pOrpaMM | JTaHHBIX. becruiaTHbie

Y YCIIOBHO-0€CIIIaTHBIE MPOTPAMMBEI.
CBo0Oo1HOE TTPOrpaMMHOE
obecrieyeHue.

daiibl ¥ manku (KaTajiorH).

PackppIBaTh CMBICIT N3y4aeMbIX TOHSATHMN.
N3yyaTe BOIpOCHl NPaBOBOW OXPaHbI
MpOrpaMM U TaHHBIX.

Onpenensite NporpaMMHBIE CPEICTBA,
HEO0OXOMMBIE ISl OCYIIIECTBICHUS
HH(OPMAITMOHHBIX TPOIECCOB

IIPU PELICHUU 3a/au.

OrnpenensiTe OCHOBHBIE XapaKTEPUCTHKU
ONEPALIMOHHOMN CUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
UH(OPMAIMOHHBIMU 00BEKTaMU

' Tlpeanaraemslii B mporpamMmme 1o HHOOPMATUKE MEPEUEHb MPAKTUIECKUX PAGOT HOCHT PEKOMEHIATEBHBINA XapakTep.
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[TpuHIMIBI MOCTpOEHUS (PaitIOBBIX
cucrteM. [lomHoe ums ¢aiina (manku).
[Tyt K ¢aiiny (nanke). Pabora

¢ daiinamMu U KaTajgoraMu CpeicTBaMu
OIEPALMOHHON CUCTEMBI: CO3/IaHME,
KOIHUPOBAHUE, IEPEMELIEHNUE,
neperuMeHOBaHuUE U yaineHue ¢anion
¥ TIanok (katajaoroB). Turbl ¢aiios.
CaolicTBa (ailioB. XapakTepHbie
pa3Mepsl (aitioB pa3IuYHbIX TUIIOB
(cTpaHuIa TEKCTA, JIEKTPOHHAS] KHUTA,
dboTorpadusi, 3anuck NeCHU,
BUJICOKJIUIIL, [IOJITHOMETPAXKHBIN
bunbM). ApXuBamus JaHHBIX.
Hcnons3oBanue nporpamm-
apxuBaTopoB. DANIIOBBI MEHEKED.
[Touck ¢aiinoB cpeacTBamu
OIEPAIMOHHON CUCTEMBI.
KommbroTepHbie BUPYCHI U IPYyTHE
BpPEOHOCHBIE MporpamMel. IIporpamMmsl
JUISl 3IIUATHI OT BUPYCOB

B HaIIs,IHO-TpaduueckoM uHTepdeiice.
BhITIOIHSTH OCHOBHBIE OTepaIuu

c ¢aitmamMu u Mmankamu.

OuenuBath pazMepsl Qaitios,
MOJTOTOBJIEHHBIX C UCIIOIb30BAHUEM
Pa3TUYHBIX YCTPOMCTB BBOAA
uHpopManuu (KJIaBUaTyphl, CKaHepa,
MUKpodoHa, GOTOKaMEpHI,
BHJICOKaAMEPHI).

Hcnonb30BaTh MporpaMMBbI-apXUBATOPHI.
OcymecTBIATh 3aKUTy WHGOPMAITUN

OT KOMITHIOTEPHBIX BUPYCOB C TTIOMOIIIHIO
AHTUBUPYCHBIX MPOTPAMM.
[1nanupoBaTh U CO3/1aBATH TUYHOE
nH(OPMAITMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue pabomuoi:

1. Bvinonnenue 0CHOBHbIX

onepayuii ¢ ghatiiamu u nankamu.

2. CpasneHue pazmepos mekcmosbix,
epaghuueckux, 38yKo8blxX U 8U0eoPailios.
3. U3yuenue sanemenmos unmepghetica
UCNONIL3YEeMOl ONePayUOHHOU CUCTIEMDbL.
4. Hcnonvsosanue

npocpamMMmbl- apxueamopa.

5. Bawuma ungpopmayuu

Om KOMNbIOMEPHBIX UPYCO8 C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

KOMHI)I'OTepHBIC CCTH

O0benMHEeHEe KOMITBIOTEPOB B CETh.
Cetp UnTepHet. Beb-cTpanuna,
BeO-caiit. CTpyKTypa aJipecoB
BeO-pecypcoB. bpaysep. [louckoBbie
cuctemsl. [Touck nunpopmanuu

M0 KJTFOYEBBIM CIIOBaM

U 110 u300paxkeHuto. J[ocToBepHOCTD
uH(pOopMaIK, MOTy4YEeHHON

u3 lurepHera.

CoBpeMeHHbIE CEepBHUCHI MHTEPHET-
KOMMYHUKAIUHN.

CereBoii ATUKET, 0a30BbIE HOPMBI
UH(OPMAIIMOHHON ATUKU U TIpaBa
npu pabore B aTepuere. Ctpateruu
0€30MacHOro MOBEICHUS B
HNnTepuere

PackppIBaTh CMBICT N3yYaeMbIX TOHATHUH.
Ocy1iecTBIATh MOUCK UHPOPMALIUU

0 KJIFOUEBBIM CJIOBAM

U T10 U300PAKEHHUIO.

[TpoBepsITh TOCTOBEPHOCTH MH(OpPMAITHH,
HailIcHHOU B cetu HTEepHeT.
BoccranaBnuBars azipec BeO- pecypca

U3 UMEIOIINXCSA (PparMeHTOB.
OcymecTBIsATh B3aUMO/ICVICTBUE
MIOCPEACTBOM AJIEKTPOHHOMN

MOYTHI, BUI€O-KOH(EPEHII-CBSI3H.
N3yyaTh ceTEeBON ITHUKET.

HccnenoBarh crpaTeruun 6€30macHOro
noseaeHus B lHTepHere.
Ilpakmuueckue pabomul:

1. Ilouck ungpopmayuu no

KII0Ye8bIM CI08AM U NO

U300padsceHuro.

2. Hcnonvzosanue cepsucog unmepnen-
KOMMYHUKAUUU

Hroro no pazneny

Paznen 2. Teoperuueckue oc

HOBbI HH(pOPMATUKH

2.1

Nudopmanus u
MH(POPMAaLIOHHbIE
IPOLIECCHI

2

Nudopmartiust — 0JIHO U3 OCHOBHBIX
TOHATHUN COBPEMEHHOW HAYKHU.
Nudopmarus kak CBeICHMUS,
peAHa3HAYCHHBIE 1JI1 BOCHPUSITHUS
YeJIOBEKOM, U MH(OpMaIus KaKk
JaHHBIC, KOTOPHIE MOTYT OBITh

PackpbIBaTh CMBICIT H3y9aeMbIX TIOHSITHHA.
OrneHnBaTh HHPOPMAIIHIO C TTO3UIUH €€
CBOMCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

M3y4yaTh BO3MOXKHOCTH OITUCAHUS
HETPEPBIBHBIX 0OBEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CHUCTEMOM.

JIncKkpeTHOCTh JaHHBIX. BO3MOXHOCTB
ONMCaHUs HENPEPBIBHBIX 0OBEKTOB

Y IIPOLIECCOB C ITOMOIIBIO TUCKPETHBIX
JTAHHBIX.

HNudopmanmoHHbie MpoLecchl —
IIPOLIECCHI, CBSA3aHHBIE C XPAHEHUEM,
npeoOpa3zoBaHUEM U Nepeaadeid JaHHBIX

C IMOMOIIIBIO TUCKPETHBIX TAaHHBIX.
Briiensate nHPOpMAIMOHHYIO
COCTABJISIIONIYIO MTPOLIECCOB

B OMOJIOTMYECKHX, TEXHUIECKIX

U COLMABHBIX CHCTEMAX.

O1ieHUBATh YUCIIOBBIE TAPAMETPHI
UH(OPMAITMOHHBIX TPOIECCOB (00BEM
namsITH, HEOOXOIUMOM JIJIs1 XpaHEHUS
uH(bOpMaIUH; CKOPOCTh MepeIaun

2.2

[IpencraBnenue
uHbOopMaIuu

CumBon. AndaBut. MoHOCTb
angasuta. PazHoOOpas3mne sS3bIK0B

u andaBuToB. ECTECTBEHHBIC U
dbopmanbHbIe S3bIKH. ATI(HaBUT TEKCTOB
Ha PYCCKOM sI3bIKE. JIBOMYHBIN
angasut. KonruecTBO BCEBO3MOKHBIX
CJI0B (KOJAOBBIX KOMOMHAITU)
(UKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasure. [IpeodpazoBanue 11000T0
andaButa K JsonyHOMy. KonndecTBo
Pa3IUYHBIX CJIOB (PUKCUPOBAHHOM
JUTHHBI B aiaBUTE OTIPEICTICHHOM
MornrHocTH. KogupoBaHrue CUMBOJIOB
OJIHOTO ayi(haBUTA C TTOMOIIbIO KOJIOBBIX
CJIOB B JIpyrom aydaBuTe, KOJ0Bas
Tabnuua, AeKOJUPOBaHUE.

JIBonunsbii xoxn. IlpencraBnenne
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI U3y4aeMbIX [OHITHUH.
[IpuBOANTE pUMEPHI KOJUPOBAHUSA

C UCIIOJIb30BAHUEM PA3IINYHBIX
an(aBUTOB, BCTPEUAIOIIUXCS B KU3HH.
KonupoBath 1 1eKOANUPOBATH COOOIIECHUS
10 M3BECTHBIM MPABUIIAM KOJUPOBAHUS.
OrnpenensiTe KOJIMYECTBO Pa3IMUHbIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C TOMOIIBIO TBOMYHOTO
KoJia GUKCUPOBAHHOM JIJTUHBI
(paspsigHOCTH).

OnpenensaTs pa3psiAHOCTb IBOUYHOTO
KOJ1a, HEOOXOJUMOTO JJI1 KOJUPOBAHUS
BCEX CUMBOJIOB aJi(haBUTa 3aJaHHOM
MOIIHOCTH.

[ToacunuThIBaTh KOTUYECTBO TEKCTOB
JTAHHOM JIYTMHBI B JaHHOM ajidaBUTE.
OnepupoBaTh €IMHULIAMU U3MEPEHUS
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B IBOMYHOM ajiaBUTE.
NudopmarmonHbiii 00beM TaHHBIX.
but — MuHUManpHaAs eTUHUTIA
KOJIMYeCTBa HH(POPMAIIMH — JBOVMYHBIN
paspsia. EnuHuib uamMepenus
nH(OPMAITMOHHOTO 00beMa JTaHHBIX.
but, OaiT, kumoOanT, Meradanr,
ruradait. CKopocTh nepeiauul TaHHbIX.
EnuHUIBI CKOpOCTH Mepeaun JaHHBIX.
KoanpoBanue texctoB. PaBHOMEpHBII
koj. HepaBHoMepHbIit koa. KogupoBka
ASCII. BocbMubHUTHBIE KOTUPOBKHU.
[Tonstue o konupoBkax UNICODE.
JexoqupoBaHue cooOIIeHu

C HCTIOJIb30BaHHEM PaBHOMEPHOTO

¥ HEpaBHOMEPHOTO KOJIa.
NudopmanmoHHsiii 00beM TEKCTA.
Nckaxenune napopManuu rnpu
nepegade. OO1Iee npecTaBIcHUS

0 uppPOBOM MPEACTABICHUN
ayJIMOBU3YaJIbHBIX U APYTHX
HEIMPEPHIBHBIX JTAHHBIX.

Koauposanue ngera. L{BeToBbie
mozenu. Monens RGB. I'mybuna
koaupoBaHusl. [lanurpa. PactpoBoe

¥ BEKTOPHOE MPECTABJICHHE
nzo0paxkenuid. [Tukcens. Onenka

KoJimuecTBa uHpopmaiuu (OuT, 6auT,
KWJI00aiT, MerabaiT, rurabanr)

Y CKOPOCTH TIepeiayul TaHHBIX.
KomupoBath 1 1IeKOIUPOBATH TEKCTOBYO
HH(OPMAIIUIO C UCTIOJIb30BAHUEM
KOJIOBBIX TaOJIHIL.

Bbruncnisatb HHPOpMalMOHHBIN 00beEM
TEKCTA B 33IaHHOM KOJUPOBKE.
OuenuBath UHPOPMALMOHHBIN 00BEM
rpadugeckux JTAaHHBIX TUTST
PacTpPOBOTO U300PAKEHHUS.
OmnpenensTe 00beM aMsITH,
HEOOXOMUMBIN TSI IPEJICTaBICHUS

U XpaHEeHHsI 3ByKOBOTO (paiina.
Ilpakmuueckue pabomer:

1. Onpedenenue xooa cumeona 8
PA3HBIX KOOUPOBKAX 8 MEKCIMOBOM
npoyeccope.

2. Onpeodenenue Kkooda yeema 6 naiumpe
RGB 6 epaguueckom pedoaxmope.

3. Coxpanenue pacmpoozo
epaghuueckozo uz0bpajiceHus 8
PAa3HbIX hopmamax.

4. 3anucwe 38yK06bix atiios

C PA3IUYHBIM KAYEeCMBOM 36Y4aHUs.
(271yOUHOU KOOUPOBAHUS U YACMOMOU
ouckpemuzayuu)
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uH(popMaIMoHHOT0 00beMa
rpaduYeCcKuX JTaHHBIX ISl PACTPOBOTO
nzo0paxenus. KoaupoBanue 3Byka.
Pa3psgHOCTh M yacToTa 3anucu.
KonnuecTBO KaHAIOB 3aMMCH.

O11eHKa KOJMYECTBEHHBIX MMapaMeTpPOB,
CBSI3aHHBIX C MIPEICTABICHUEM

Y XpaHEHHWEM 3BYKOBBIX (DaiiIoB

Hroro no pazneny

11

Paznen 3. UupopManmoHHbIe TEXHOJIOTHI

3.1

TexcToBbIC JOKYMCHTBI

6

TexcToBbIE TOKYMEHTHI M KX
CTPYKTYPHBIC DJIEMEHTHI (CTpaHHIIa,
a03al1, CTpoKa, CJI0BO, CHMBOJI).
TeKCTOBBINM MPOLIECCOP — UHCTPYMEHT
CO3/1aHusl, peTAKTUPOBAHUS

u ¢hopmarupoBanus TekcToB. [IpaBuna
HaOopa Tekcra. PenaktupoBanue
tekcta. CoiicTBa cumBooB. [lpudr.
Tuns! mpudToB (pyOrieHsle,

C 3aCEYKaMU, MOHOUIUPUHHBIE).
[Tonyx)upHOE U KypCUBHOE HauepTaHUE.
CpoiicTBa ab3arieB: rpaHuUIIbl, a03aIHBIN
OTCTYII, MHTEPBAJI, BHIPABHUBAHNE.
[TapameTpsl cTpanuiisl. CtuneBoe
dbopmarupoBanue. CTpyKTypUpOBaHUE
uH(OPMAINH C TTOMOIIBIO CITUCKOB

1 Tabui. MHOTOYpOBHEBBIC CITUCKH.

PackpbIBaTh CMBICI N3y4aeMbIX HOHSITHH.
AHanM3UpoOBaThH

MOJIb30BATENbCKUM HHTEPdEIC
MPUMEHSIEMOTO TPOTPAMMHOTO
CpeAcTBa B pabOTe C TEKCTOBBIMU
JIOKYMEHTaMH.

OrnpenensiTe yCIOBUS U BO3MOXXHOCTHU
MPUMEHEHUSI TPOTPAMMHOTO CPEJICTBA
JUISL  pEIIeHUs TUIMOBBIX 3a7ady B
paboTe C TEKCTOBBIMU JIOKYMEHTAMHU.
BrisiBniATE 00111€€ 1 pa3iinydusi B pa3HbIX
MPOrpaMMHBIX MPOAYKTaX,
MpeHA3HAYCHHBIX JJIS1 PEIICHUSI OJHOTO
KJ1acca 3a71a4 B paboTe ¢ TEKCTOBBIMU
JIOKyMEHTaMHU.

CoznaBaTh U peJaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITIOCPEACTBOM
KBTM(PUITMPOBAHHOTO KJIABUATYPHOTO
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JloGaBiieHne TabIUIl B TEKCTOBBIC
JOKyMEHTHI. BcTaBka n3o0pakeHuii
B TEKCTOBBIE JOKYMEHTHI.
OO0TekaHue n300paxeHU TEKCTOM.
BxutoueHre B TEKCTOBBIM JOKYMEHT
muarpamm, GopmyJi, HyMeparuu
CTpaHUll, KOJJOHTUTYJIOB, CCHIJIOK U
JIPYTHUX

anemeHTOB. [IpoBepka npaBonucaHus.

PaccranoBka nmepeHOCOB.

I"'onocoBoi BBOJI TEKCTA.

OnTruyeckoe pacrmo3HaBaHUE TEKCTA.
KomnbroTepHbIii IEPEBO/I.
Hcnonb3oBanue ceppucoB HTepHETE
1151 00pabOTKM TEKCTa

MUChbMa C UCIOJIb30BaHUEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEIAKTOPOB.
dopmMaTUpOBaTh TEKCTOBBIE
JIOKyMEHTHI (yCTaHABIMBATh
napaMeTpbl CTPaHHUIIBI JOKYMEHTA,;
dhopmMaTHpOBaTh CUMBOJIBI M a03allbl;
BCTaBIIATH KOJIOHTUTYJIBI U HOMEPA
CTpaHHUIL).

BcraBnsaTh B JOKyMEHT (POPMYIIHI,
Ta0IUIIbI, U300paKeHUs, 0OPMIISITh
CITHCKH.

Hcronb30BaTh CCHUTKHM M IIATUPOBAHUE
UCTOYHHUKOB TPU CO3/IaHUU HAa UX OCHOBE
COOCTBEHHBIX HH(GOPMAITMOHHBIX
OOBEKTOB.

Hcronb30BaTh HHTEIUICKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue paoomut:

1. Coz0anue HebOOIbUUX MEKCMOBLIX
O0OKYMEHMO8 NoCPeOCmeoM
KEAIUPUYUPOBAHHO20 KNABUAMYPHO20
AUCbMA C UCNONIb308AHUEM DA308bIX
cpeocme meKkcmosvix pedaKmopos.

2. @opmamuposaniue mexcmosvlx
O00KYMeHmos (YyCmaHoeKka napamempos
cmpanuybl OOKyMeHma,
Gdopmamuposanue cumseonos u adayes,
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68CMABKA KOJOHMUMYI08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 0okymenm gopmyn,
mabauy, uzobpasxceHull, ogpopmieHue
CHUCKO8.

4. Co3z0aHue HebOIbUIUX MEKCMOBbIX
OOKYMEHMO8 C YUmamamul U CCoLIKAMU
Ha yumupyemble UCMOYHUKU

3.2

KomnbrotepHnas
rpaduka

3HAaKOMCTBO C rpaUuecKUMHU
penakTopamu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpadpuueckux
npuMUTHBOB. Oriepanun
peaakTupoBaHus rpaduuecKux
00BEKTOB, B TOM UHKCIE HU(POBBIX
dboTorpaduii: u3MEeHEeHHE pa3mepa,
o0Ope3ka, IOBOPOT, OTpakeHue, padora
¢ obOnacTsamu (BbIIETICHUE,
KONMPOBAHUE, 3AJIMBKA IIBETOM),
KOppEKLHUs LIBETA, SIPKOCTU

¥ KOHTpAacTHOCTU. BekTopHas rpaduka.

Co3ztaHre BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMHU TEKCTOBOTO
npoleccopa Wik IPyrux MporpaMmm
(mpunosxenuii). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackppIBaTh CMBICT N3yYaeMbIX TOHATHUH.
AHaIM3UpOBaThH

MOJIH30BATEILCKUN HHTEpdEric
MPUMEHSIEMOTO TPOTPAMMHOTO
Cpe/CcTBa B paboTe C

KOMITBIOTEPHOU IpaduKOM.

OnpenensiTe yCiaoBUsS U BO3MOKHOCTHU
MPUMEHEHUSI POTPAMMHOTO CPEJCTBA
JUISL  pEIICHWs TUIOBBIX 3a7a4 B
paboTe ¢ KOMITBIOTEPHOM TpadUKOii.
BrisiBASITE 00111€€ U pa3iuiusl B pa3HbIX
MPOTrpaMMHBIX MPOJAYKTaX,
MpEeAHA3HAYEHHBIX JJIS1 PELIEHUSI OAHOTO
KJ1acca 3a/1a4d B paboTe ¢ KOMIIBIOTEPHOM
rpadUKou.

Co3pnaBaTh U peIaKTUPOBATh
M300paXKeHUsl C MOMOIIbIO
WHCTPYMEHTOB PacTpOBOTO
rpaduueckoro pegakropa.

Co3naBaTh U peJaKTUPOBATh
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U300paKCHHSI C TTOMOIIIBHIO
WHCTPYMEHTOB BEKTOPHOTO
rpapuuecKoro pegakropa.
J100aBIIATh BEKTOPHBIC PUCYHKH

B JIOKyMEHTHI.

Ilpakmuueckue pabomut:

1. Coz0anue u/unu pedaxmuposarue
U306padicenus, 8 MoM Yucie yuppoesvix
gdomoecpaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaghuueckozo peoakmopa.

2. Coz0aHue u peoakmuposarue
U3006padiceHUs ¢ NOMOWbIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckozo peoakmopa

33

MynsTrMenuitHbIe
[Ipe3eHTal U

[ToaroToBKa MyJIBTUMEIUHHBIX
npeseHTanuid. Craiin. Jlobasienue
HA CJIAM]T TEKCTA U U300PaKCHHM.
PabGoTa ¢ HECKOIEKUMU Cl1aliiaMH.
JlobGaBiieHnE Ha Clai
ayJIMOBU3YAJIbHBIX JaHHBIX.
Anumarnus. ['unepccrliku

PackpbIBaTh CMBICI U3y4aeMBbIX [OHITHUH.
AHaJIM3UPOBATH MOJIB30BATEIBCKUI
uHTepdEeic TPUMEHIEMOTO
POrpaMMHOIO CPEJCTBa B paboTe

C MYJIbTUMEIUUHBIMH MPE3ECHTALUSIMU.
Onpenensate yCIOBHS U BO3MOKHOCTH
NPUMEHEHUS TPOTPAMMHOIO CPEJICTBA
JUTSl pelIeHusl TUTIOBBIX 3a/1a4y B paboTe

C MYJIbTUMEIMUHBIMH MPE3ECHTALUSIMU.
BrISBIATE 00111€€ U pa3audus B Pa3HbIX
MPOTrPpaMMHBIX MTPOJAYKTaX,
MpEeAHA3HAYEHHBIX JJISl PELIEHUSI OAHOTO
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KJlacca 3ajia4 B pabore

C MYJbTUMETUHHBIMU TIPE3CHTAIUSMU.
CoznaBaTh Mpe3eHTalUN, UCTIONb3Y I
TOTOBBIE 11a0JIOHBI.

Ilpakmuueckue padomul:

1. Co30anue npezenmayuu

C 2UNEpPCCHLIKAMU HA OCHOBE 20MOBbIX

waoioHo8
Uroro no pazneny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB TIO ITPOI'PAMME
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8 KVIACC
HaumenoBanue
Ne KomuuectBo OCHOBHBIE BUIEI JIEITEIbHOCTH
pa3aenoB U TEM [IporpamMmmHoO€E copepkaHue
/o 4acoB oOy4aromuxcs

y4eOHOTr o IpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI HH(pOPMATUKH

1.1

CucreMbl CUUCIICHUS

6

Heno3uimoHHbIe ¥ NO3UIIMOHHBIE
CUCTEMBI cuucieHus. Andasur.
OcuoBanue. Pazsepuytas hopma
3anucu yucna. IlepeBos B 1eCATHYHYIO
CUCTEMY YHCEJ, 3alIUCAHHBIX B IPYTUX
cucremMax cuuciieHusl. Pumckas
CHUCTEMa CUHUCIICHHUS. [[BondyHas
cucrema cuncienus. [lepeson mensix
yucen B npegenax ot 0 no 1024

B JIBOMYHYIO CUCTEMY CUUCIICHHS.
BoceMepuuHas cucteMa CUMCIEHUs.
[IepeBon uncesn u3 BOCbMEPUYHON
CHUCTEMBI B IBOUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpPATHO.
[IlecTHanuaTepuyHas cucrema
cuucnenus. [lepeBon uncen

U3 IIECTHAAATEPUYHON CUCTEMBI

B IBOMYHYIO, BOCBMEPUYHYIO

U JIECSITUYHYIO CUCTEMBI M O0paTHO.
Apudmernueckue oneparuu

B JIBOMYHOM CUCTEME CUHMCIICHHUSI

PackpbIBaTh CMBICI N3y4aeMbIX OHSITHH.
BBIABIATE pazinune B MO3UIIMOHHBIX

1 HETIO3UIIMOHHBIX CUCTEMaX CUUCJICHUS.
BrisiBsiTE 00111€€ ¥ pa3inyusi B pa3HbIX
MMO3UIIMOHHBIX CUCTEMaX CUMCJICHMS.
3anuceiBath HEOObIIKE (0T 0 70 1024)
L[EJIbIC YKCJIa B PA3JIMYHBIX MO3ULIMOHHBIX
CHUCTEMaxX CUUCJICHUS (TBOUYHOM,
BOCbMEPHUYHOM, IIECTHAIIIATEPUIHON ).
CpaBHHBATH LIEIBIE YUCIIA, 3ATTUCAHHBIE

B JIBOUYHOM, BOCBMEPHUYHOMN

Y MIECTHAAUATEPUYHON CHUCTEMAX
CUMCJICHUSL.

BBINoJIHATE onepanuu CI0XKeHUs

U YMHOXEHUS HaJl HEOOIbIITUMU
JIBOMYHBIMHU YHCJIAMU
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1.2 | DnemeHTHI 6 Jlornyeckue BbICKa3bIBAaHUS. PackpbIBaTh CMBICIT U3yYaeMbIX MOHATHIA.
MaTeMaTU4eCKOn Jlornueckue 3HaA4YCHMS BBICKA3BIBAHUNA. | AHAJIU3UPOBATH JIOTHUYECKYIO CTPYKTYPY
JIOTUKH DneMEeHTapHbIC U COCTABHBIE BBICKA3bIBAaHUMH.

BbICKa3biBaHUs. Jlorudeckue oneparuu: | Mcnosib30BaTh JIOrMYECKUE ONEpAIU.
«1» (KOHBIOHKITHUS, JOTUYECKOE CtpouThb TaOIUIBI UICTUHHOCTHU
YMHOXEHHUE), «UIN» (TU3BIOHKIINSA, JUIS1 IOTUYECKUX BBIPAYKECHUM.
JIOTUYECKOE CIIOKEHUE), BbIunCcasaTh HCTUHHOCTHOE 3HAUYECHHE
«Hey (JTOTUYECKOE OTPUIIaHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpuopuTeT JTOrH4YecKuX orepanui. 3HaKOMUTBCA C JIOTUYECKUMHU OCHOBaMU
Ornpenenenne HICTUHHOCTH COCTABHOTO | KOMITBIOTEPA
BBICKA3bIBAHUS, €CIIU U3BECTHHI
3HAYEHUS] MICTUHHOCTH BXOJISIINX
B HErO AJIEMEHTAPHBIX BbICKA3bIBAHUM.
Jlornueckue Beipaxenus. [IpaBuna
3aMKCH JIOTUYECKUX BBIPAKEHUI.
[TocTpoenune Tabyuil HICTUHHOCTU
JIOTUYECKUX BBIPAKCHUH
Jlormueckue 37eMeHThl. 3HAKOMCTBO
C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEPA

Uroro no pazneny 12

Pa3zges 2. AiropuT™Mbl 1 IPOrpaMMHpPOBaHHE

2.1

HUcnomanrenu
Y aJITOPUTMBI.
AJITOPUTMUYECKUE
KOHCTPYKITUHU

10

ITonarue anroputma. Mcnonnurenu
QITOPUTMOB. AJITOPUTM KaK IJIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CaoiictBa anroput™a. CriocoObl 3amucu
anropuT™a (CJIOBECHBIH, B BUJIE
OJIOK-CXEMBI, TTPOrPaMMa).

PackpbIBaTh CMBICI N3y4aeMbIX MOHSATHM.
AHaJIM3UPOBATH MpEJIaracMple
MOCJIEOBATSIFHOCTH KOMaH]T

Ha MPEJAMET HAJIUYMS Y HUX TaKUX
CBOWCTB aJITOPUTMA, KaK JUCKPETHOCTb,
JIETEPMUHUPOBAHHOCTD, IOHATHOCTB,
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ANTOpUTMUYECKUE KOHCTPYKLHUU.
KoHcTpykius «cnenoBanue.
JIuneitnplid anroput™M. OrpaHUYEHHOCTh
JUHENHBIX aJITOPUTMOB:
HEBO3MO>KHOCTb IIPELYCMOTPETH
3aBUCUMOCTb MOCIEA0BATEIILHOCTH
BBIIIOJTHAEMBIX JEHCTBUHN OT UCXOIHBIX
naHHbIX. KOHCTpYKIKS «BETBIECHUEY:
MOJIHAS ¥ HeTIOTHas ()OPMBI.
BrloiHEHE U HEBBITIOJIHEHHUE
yCIOBHS (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHus). [IpocTeie n
coctaBHble ycinoBus. KoHCTpyKuus
«MOBTOPEHUS»: LIUKJIIBI C 33/IaHHBIM
YUCJIOM MOBTOPEHHUI, C YCIOBUEM
BBIIIOJIHEHHUSI, C IEPEMEHHON LIMKIIA.
Pa3zpabotka

1st POPMaIBLHOTO UCTIOTHUTENS
aIrOpUTMa, MPUBOIAILETO

K TpeOyeMoMy pe3ysbTary

npu KOHKPETHBIX HCXOIHBIX
naHHbIX. Pa3paboTka HECIOXKHBIX
AJTOPUTMOB C  HCIOJb30BAaHUEM
ITUKJIOB

Y BETBJICHUH JJIs1 YIIPABIICHUS
(dbopManbHBIMU UCTIOJTHUTEISIMH,
TakuMu kak Pobort, Uepemnaiiika,
YeprexkHUK. BpinosHEHHE aIropuTMOB

pe3yJbTaTUBHOCTh, MACCOBOCTb.
Omnpenenste 1Mo O6JI0K-CXeMe,

JUISL PELICHUST KAaKOW 3a/1a4n
MpEIHA3HAYEH JAaHHBIA AJITOPUTM.
AHaIM3UPOBaTh U3MEHEHUE 3HAYCHU I
BEJIMYMH IIPU MMOMIATOBOM BBIIIOJHEHU U
aNropuTMa.

Onpenensite 1Mo BEIOPAaHHOMY METOLY
pELICHUS 3a1a4u, KaKHue
ANTOPUTMUYECKNE KOHCTPYKIIUHA MOTYT
BOWTH B AJITOPUTM.

CpaBHUBATH PA3JTUYHBIEC AITOPUTMBI
peIICHUs] OAHOU 3aJ1a4H.

Co3naBaTh, BBIOIHATH BPYUYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
AJTOPUTMBI C UCIIOJIb30BAHUEM

LMKJIOB Y BETBJICHUI AJIsl YIIPABIICHUS
WCIIOJIHUTEIISIMU, TAKUMH Kak Po6or,
Uepenamka, YepTeKHUK.

M cnoHATh rOTOBBIE AIITOPUTMBI

MPU KOHKPETHBIX UCXOAHBIX

JAHHBIX.

CTpouTh 17151 UCIIOJIHUTES
apu(PMETUUECKUX JTCUCTBUH IETTOYKH
KOMaH/1, TAIOIINX TpeOyeMbIit
pe3ysbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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BPYYHYIO U Ha KOMIIBIOTEPE.
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CHHTaKCHUYECKHE U JOTHYECKUE Ilpaxkmuueckue pabomot.

omnOku. OTKa3bI 1. Coz0anue u svinonnenue

HA KOMNblomepe HeCI0HCHBIX
an2o0pUMMO8 ¢ UCNONb308AHUEM YUKILOB
U 6emeieHUll OJis1 YnpasieHus
ucnoaHumensamu, maxumu kax Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpazosanue aneopumma u3
00HOU hopMmbl 3anucu  opy2yio.

3. Paspabomka ons ghopmanvrozco
UCnoaHumens aneopumma,
npuBooawe20 K mpeoyemomy
pe3yibmamy

npu KOHKPEMHBIX UCXOOHBIX OAHHDIX.
4. «Pyunoey» ucnonnenue 2omoguvix
an2opummo8 npu KOHKpEemHbvlx
UCXOOHBIX OAHHBIX

S3bIK 9 S3b1k porpammupoBanus (Python, C+ | PackpbiBaTh cMbICH U3y4aeMbIX HOHSTHIA.
IPOrpaMMUPOBAHUS +, [Tackansb, Java, C#, LLIkonbHbIM OnpenensTs 1o nporpamme,
Anropurmudeckuil S3bik). Cucrema JUISL pELICHUST KaKOW 3a/1a4ud OHA
MIPOrpaMMUPOBAHMS: PEIaKTOp TEKCTa | IMpeaHa3HAYCHA.
IPOrpaMM, TPAHCIATOP, OTIATIHK. Crpoutsb apudmeTrueckme, CTpOKOBBIE,
[lepemeHHas: TUII, MMsI, 3HAYCHHE. JIOTUYECKUE BBIPAXKEHUS U BBIYUCIISITh UX

Ienble, BEIIECTBEHHBIE U CUMBOJIBHBIE | 3HAUCHUS.
nepemennsbie. Oneparop npucBanBanus. | [IporpaMMUpOBaTh JTUHCHHBIC

ApudmMeTnueckre BIpaKCHHS aJTOPUTMBI, TIPEANOJIaraIne
U MOPANOK MX Bbluncienus. Onepanuyu | BBIYUCIECHHE apU(PMETUYECKHX,
C 1IEJIBIMU YHCIIAMHU: LIEJIOUYUCIEHHOE CTPOKOBBIX M JIOTHYECKHUX BBIPAKECHUH.
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JICJIEHHE, OCTAaTOK OT JICJICHUS.
BetBnenns. CocTaBHBIC yCIOBHUS
(3amuCh JOTUYECKUX BBIPAKECHUN

Ha U3y9acMOM SI3bIKE
nporpammupoBanusi). Haxoxnenue
MUHAMYMa ¥ MaKCUMyMa U3 JIBYX, TPEX
U 4yeThIpex yucen. Pemenue
KBaJIpaTHOTO YPAaBHEHMUSI, UMEIOIIETO
BEIIIECTBEHHBIE KOpHHU. [lnanorosas
OTJIaJ[Ka TPOrpamMM: MOIIArOBOE
BBITIOJTHEHUE, TIPOCMOTP 3HAYCHHMA
BEITMYMH, OTJIaJI0YHBINA BHIBOJI, BLIOOD
TOYKHM OCTaHOBa. LUKy ¢ ycinoBuem.
Anroput™m EBKITMIa 11 HaXOKIESHUS
HauOOJBIIET0 O0IIEro JEIUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3alUCH HATYPAJIBLHOTO YHCiIa

B MO3UILIMOHHOW CUCTEME

C OCHOBAaHHMEM, MEHBIIIUM WUJIU PABHBIM
10, Ha oTaenbHBIC TUGPHI. [lukit

C IEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JEIUMOCTH OJTHOTO LIEJIOr0 Yncia

Ha JPyroe, IPOBEPKH HATYPAIBHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIBHBIX JaHHBIX. CHMBOJILHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBonBbHAs 00pabOTKa CTPOK.

Pa3pabateiBaTh IpOrpamMmbi,
coJieprKalle onepaTop (onepaTopsl)
BETBJICHUS, B TOM YHCIIE

C MCTIOJIb30BAHUEM JIOTHYECKUX
onepanuu.

Pa3pabaTteiBaTh IpOrpamMmBbi,
coJiepKaiye oneparop (onepaTopbl)
ITUKJIA.

BBINOIHATE 1HANOTrOBYIO OTIAJKY
MIPOTPaMM.

Ilpakmuueckue padbomot:

1. Ilpoepammuposanue

JIUHEUHBIX aN20PUMMO8,
npeononazarouux bluUCIeHuUe
apugmemuieckux

U 102UHECKUX BbIPANCEHUL HA U3YUAeMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

usz nepeyns: Python, C++, Ilackans,
Java, C#, llIkonvHwii Aneopummuveckuu
A3bik).

2. Pazpabomxka npoecpamm,
cooepaicaujux onepamop (onepamopbi)
eemeeHusl,

HA U3y4aemom A3blKe NPocpamMMupo8aHus
U3 NPUBEOEHHO20 8blUie NEPEUHS.

3. Paspabomka npozpamm,
cooeparcaujux onepamop (onepamopui)
YuKIa,
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HA U3y4aemom s3vblKke npocpammuposanus
us3 npueedeuuoeo sblule nepednr:
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[Tozcyer yacTOTHI MOSIBIEHUS CHMBOJIA
B cTpoke. BecTpoeHnble pyHKIMU
1St 00pabOTKU CTPOK

2.3 | AHanu3 anropuTMoB 2 Onpenenenne BO3BMOXKHBIX PE3YIbTaTOB | PACKphIBATh CMBICI N3Y4aeMbIX TOHATHH.
paboThl aNropuT™Ma Npu AAHHOM AHanmM3upoBaTh FOTOBBIE AIITOPUTMBI
MHO>KECTBE BXOJHBIX JaHHBIX, Y IPOrPAMMBI
OIpeeIeHHEe BO3MOXKHBIX BXOIHBIX
JTAHHBIX, IPUBOJAIIMNX K JAHHOMY
pe3yabTaTy

Hroro no pazneny 21

PesepBHOE Bpems 1

OBILEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME
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9 KJIACC
HaunmenoBanue
No KonmuaectBo OcHOBHBIE BUIBI
pa3ziesioB U TeM [IporpammHoOe conepxkaHue
n/n 4eBHOTO TIPE/IMETa 4acoB NEATEIILHOCTHU
y P o0yJaronuxcs

Paznen 1. Hudgposasi rpaMOTHOCTH

1.1

I'moOanbHas ceThb
HNutepHer u crpareruu
Oe3omacHoOro
MMOBEJICHUS B HEH

3

I'mobanbhas
azpeca  y3JIOB.
JTAHHBIX.
MeToapl UHANBUIYATHHOTO

U KOJJIEKTUBHOTO  pa3MEHICHUS
HOBOM wuHpopmauuu B HHTepHeTe.
bonbmme JaHHbIE (uHTEpHeT-
JIaHHEBIE,

B YaCTHOCTH JJaHHBIE COLMATBHBIX
cerell). [lonarue 06 nHPOPMALOHHOM
0e30MmacHOCTU. YTPO3bI
UH(OPMAIMOHHON O€301aCHOCTH

npu paboTe B ri100aJbHON CeTH

¥ METOJBI IPOTUBOICHCTBUS

UM.

[TpaBumna 6e3omacHoit
ayTeHTHUPUKaUU. 3alIuTa JTUIYHON
uHpopmaiuu B utepuere.
be3omnacHble cTpaTeruu noBeaeHus

B UnTepHere. [Ipenynpexnenne
BOBJICUCHUS B ICCTPYKTHBHBIE

¥ KpUMUHAJIbHBIE OPMBI CETEBOM

cerb  Unrtepner. IP-
CereBoe XpaHEHHE

PackpbIBaTh CMBICT M3y4aeMbIX TTOHSATHIM.
AHaIM3UPOBATh JJOMEHHBIC UMCHA
KOMITBIOTEPOB U ajjpeca JOKyMEHTOB

B lHTEpHeTE.

OnpenensaTh MUHIMAJIBHOE BPEMS,
HE0OX0IMMOE ISl TIepeadr U3BECTHOTO
o0beMa JaHHBIX IO KaHATY CBSI3U

C U3BECTHBIMHU XapaKTEPUCTUKAMHU.
Pacno3naBath moTeHIIMATBHBIE YTPO3bI
Y BPEIHBIC BO3/ICHCTBHSI, CBSI3aHHBIE

¢ uH(OpPMAIMOHHBIMU

¥ KOMMYHUKAIIMOHHBIMU TEXHOJIOTHUSIMH,
OIICHUBATh MpejiaraeMble MyTH UX
YCTPaHCHHUS.

Ilpakmuueckue pabomot:

1. Co3z0anue komniexcHvix
UHGDOPMAYUOHHBIX 0OBEKMO8 8 8Ude 8eD-
CMPaHUy, BKIYAOWUX epaduyecKue
00beKmol, ¢ UCNOIb308AHUEM
KOHCMPYKMOpo8 (uabiioHos).

2. Buakomcmeo ¢ mexanusmamu
obecneyeHuss NPUBAMHOCMU
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akTUBHOCTU (KMOEpOYJUTHHT, (GUITUHT
u ipyrue GopMbl)
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u bezonacHoil pabomwl ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpuxayuu, 8 mom ducje
NPUMEHSEMBIMU 8 CEPBUCAX 20CYCILY2

1.2

PaGora
B HH()OPMAITMOHHOM
POCTPAHCTBE

Buns! nesitenbHOCTH B

WuTepHeTe. HHTEPHET-CEPBUCHIL:
KOMMYHUKAIIHOHHBIE CEPBUCHI
(mouTtoBast ciry»0a, BUJIe0-KOHPEpEeHII-
CBS3b U JIPYTHUE), CIPABOYHBIEC CITYKObI
(kapThl, pacrucaHus U Ipyrue),
MIOMCKOBBIE CITY>KOBbI, CITy>KObI
OOHOBJIEHUS TPOTPAMMHOTO
obecrieueHus 1 Apyrue ciryKObl.
CepBHUCHI TOCYIaPCTBEHHBIX YCIIYT.
OO06nayHble XpaHUIUIIA JAHHBIX.
CpeacTBa COBMECTHOM pa3pabOTKu
JIOKyMEHTOB (OHJIAH-0(UCHI).
[IporpamMmmHOe obecrnieueHue Kak BeO-
CEPBUC: OHJIAUHOBBIE TEKCTOBBIE

U TpaduuecKe peJakTophbl, CPeIbl
pa3paboTKH MporpaMm

PackpbIBaTh CMBICT U3Y4YaE€MbIX
MTOHSATHI.

[IpuBOIUTE MPUMEPHI CUTYALUH,

B KOTOPBIX TpeOYyeTCs UCTIOIh30BaTh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,
CIIPaBOYHBIE ¥ MTOUCKOBBIE CITY>KOBI U JIp.
OnpenensiTe KOJTUYECTBO CTPAHULI,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aIpOCaM C UCTIOJIb30BAaHUEM
JIOTHYECKUX OTIEPALUH.

[IpuBOIUTH IPUMEPHI YCIIYT,
JOCTYIHBIX Ha CEpBUCAX
rOCyAapCTBEHHBIX YCIYT.

[IpuBOANTE MPUMEPHI OHJIANHOBBIX
TEKCTOBBIX M IPaUIeCKUX PEIaKTOPOB,
cpea pa3pabOTKu MIPOrpaMM.
Ilpakmuueckue pabomui:

1. Iouck ungpopmayuu 6

cemu Mumepnem no

3anpocam

C UCNONBL30BAHUEM TO2UHECKUX ONePaAYUL.
2. Hcnonvzosanue onnaiin-

oguca onsa pazpabomxu

O0OKYMeHmo8
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Hroro no pazneny
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Paznen 2. Teoperuueckne 0CHOBbI HHPOPMATHKH

2.1

MonenupoBanue
KaK METOJ O3HAHUA

8

Mopaenb. 3anauu, pemaeMble

C IOMOIIBIO MOJIETTUPOBAHUSI.
Krnaccudukanuum moaenei.
MatepuanbHble (HATYpHBIE)

U MH(GOpPMAIIMOHHbIE

MOJIEJIH.

HemnpepbiBHbBIE U AUCKPETHBIE MOCIIH.
Nmuranmonneie moaenu. Urposeie
Mozenu. OueHka aleKBaTHOCTH MOJENH
MOJCITUPYEMOMY OOBEKTY U IEISIM
MozaenupoBaHusi. TabmuyHbIe MOJCIIH.
Tabnuma kak mpeacTaBICHHAE
otHOmeHus. ba3wr manubIx. OTO0P

B TAOJIUIIE CTPOK, YIOBICTBOPSIOIINX
3ajaHHOMY ycloBuio. ['pad. Bepmuna,
pebpo, myTb. OpueHTUPOBAHHbBIC

¥ HEOpUEHTUPOBaHHBIC Tpadbl. JinHa
(Bec) pedpa. BecoBast marpuiia rpada.
JlnvHa myTy Mexay BeplimHamu rpada.
[Touck onTUMaNbHOTO IMyTH B Tpade.
Hauanbhas BepuimHa (MCTOYHUK)

Y KOHEYHasl BEpIINHA (CTOK)

B OPUEHTUPOBAHHOM Tpade.
Brpruuciienre Koan4ecTBa myTen

B HaIlpaBJICHHOM alMKINYECKOM rpade.
Hepeso. Kopens, BepinHa (y3en),
JUCT, pedpo (myra) nepesa. Beicora

PackpbIBaTh CMBICT U3yYaeMbIX TTOHSATHUH.
Omnpenensats BUI HHPOPMAITMOHHOMN
MOJIEJIH B 3aBUCUMOCTH OT CTOSIIEHN
3aJ1a4H.

AHanmM3upoBaTh HHPOPMAITMOHHBIE
Moenu (Tabmuiikl, rpadukH,
JUarpaMMBbl, CXEMBI U JIp.).
OcCyIIeCTBISATh CUCTEMHBIN aHATU3
00BEKTa, BBIJICIIATH CPEU €T0

CBOMCTB T€ CBOMCTBA, KOTOPHIE
CYIICCTBEHHBI

C TOYKH 3PCHHUS 1eJIeH MOJACITUPOBAHUSI.
OreHMBaTh aJIEKBATHOCTH MOJICITH
MOJIETTUPYEMOMY OOBEKTY U TEISIM
MOJICIIUPOBAHUSI.

CTpouTh U HHTEPIIPETUPOBATH
pasInYHbIe HHPOPMAITMOHHBIC MOJICIIH
(Tabnuiibl, qUarpamMmel, rpadsl, 1epeBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBaTh ¢ IOMOIIBIO
HH(POPMAITMOHHBIX MOJIEICH 0OBEKThI

B COOTBETCTBHUU C IIOCTABJICHHOM 3aJ1aucil.
N3y4ath 3Tanbl KOMIBIOTEPHOTO
MOJICITUPOBAHUS.

PaGoTath ¢ rOTOBBIMU KOMITBIOTEPHBIMU
MOJICIISIMH U3 PA3JIMYHBIX TTPEAMETHBIX
obOnacreii.
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nepesa. [lognepeso. [Ipumepsl
UCIIOIb30BaHus JiepeBheB. [lepedop
BAPUAHTOB C MOMOIIIBIO JIEPEBa.
[TonsiTe MaTeMaTHYECKON MOJEIH.
3aiaun, penaeMble ¢ TOMOIIIbIO
MaTeMaTH4eCKOro (KOMIbIOTEPHOTO)
Mo enrpoBanud. OTinuue
MaTEMaTHUYECKON MOJICJIM OT HATYPHOU
MOJEJH U OT CIIOBECHOTO
(JIuTepaTypHOTr0) ONUCaHUs OOBEKTA.
DTanbl KOMIBIOTEPHOTO
MOJEUPOBAHUS: MIOCTAHOBKA 3a/1a4H,
MOCTPOCHUE MATEMATHUYECKON MOJIEIH,
IIporpaMMHasi peaau3aius,
TECTUPOBAHUE, IPOBEJICHUE
KOMITBIOTEPHOT'O 3KCIIEPUMEHTA, AaHAIIN3
€ro pe3yJbTaTOB, yTOUHEHUE MOJAEIIH

Ilpakmuueckue pabomot:

1. Coz0anue oonomabauunou b6azol
oannvix. Ilouck oannvix 6 2comosoi baze.
2. Paboma ¢ comosvimu
KOMNbIOMEPHbIMU MOOENIMU

U3 pasiuuHbix NpeoMemHulx 001acmell.

3. IIpoepammuas peanuzayus
NPOCMeEUUX MAMEMAMUYECKUX MoOenell

Hroro no pazneny

8

Pasznes 3. AiropuT™Mbl 4 IPOrpaMMHpPOBaHHe

3.1 | Pa3pabotka
ITOPUTMOB
U IPOrpamm

6

Pa3Ouenue 3amaun Ha MoA3aauH.
CocraBiieHHE aNrOPUTMOB U NIPOTPAMM
C UCIIOJIb30BaHUEM BETBJIEHU, LINKJIOB
Y BCIIOMOTATEIbHBIX AJITOPUTMOB

TSl yOPaBJICHUS UCTIOHUTEIIEM

Po6oT nnu apyrumMu UCTIOTHUTENSIMH,
TakuMU Kak Yepenamika, YepTexHUK

U ApyruMu. TaOnuuHbIe BETUUYUHbI

PackpbIBaTh CMBICII U3y4aeMBbIX [IOHITUH.
Pa3zpabatbeiBaTh mporpaMmbl

JU1st 00pabOTKU OAHOMEPHOTO MacCHBa
EJIBIX YHUCETT.

OcymiecTBIATh pa30MeHNUEe NCXOTHON
3aJa41 Ha T03aJauH.

PazpabatbkiBaTh poOrpaMMel,
cojieprKaliue moanporpamMmy(bl).
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(maccuBbl). OTHOMEPHBIE MACCHUBBI.
CocraBiieHHE U OTJIaJIKa TIPOrPaMM,
peaNu3yIONUX TUTIOBBIE aJITOPUTMBI
00pa0OTKH OJTHOMEPHBIX YUCIIOBBIX
MAaCCHBOB, Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++,
ITackanb, Java, C#, IIkonbHBIN
ANTOpUTMUYECKUN SI3BIK):
3aII0JIHEHHE YMCIOBOI'0 MAaCCHBA
CITy4allHBIMH YHCJIaMU, B
COOTBETCTBUH C (OPMYJION WU ITyTEM
BBO/JIa YHCEJl, HAXOXKJICHHE CYMMBI
3JIEMEHTOB MAaCCHUBa, TIMHEHHBIM ITOMCK
3aJaHHOr0 3HAYCHUS B MAacCHUBE,
IIOJCYET PJICMEHTOB MacCHBa,
yIOBJIETBOPSIONIUX 33JaHHOMY
YCIIOBHIO, HAXOXKJICHUE
MUHHUMAaJIBHOTO (MaKCUMAaJILHOTO)
anemeHTa MaccuBa. COpTUpPOBKA
MaccuBa. O0paboTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJTUYECTBA, CYMMBI,
cpeaHero apu(pMeTuIecKkoro,
MHHUMAJIBHOTO ¥ MAaKCUMAJIbHOTO
3HAYCHHUS IJIEMEHTOB
MIOCJICAOBATEIILHOCTH,
yIOBJICTBOPSIONIUX 3aJaHHOMY
YCIIOBHUIO

Ilpakmuueckue pabomui:

1. Cocmaenenue npoecpamm

C UCNONIL30BAHUEM BCNOMO2SAMENbHBIX
aneopummos 0Jis ynpasnieHusl
ucnoaHumenamu, maxumu kaxk Pobom,
Yepenawxa, Yepmeorcnux.

2. Cocmasnenue u omiaoka npocpamm,
Peanu3yrouux munogvle aicopummuol
00pabomKu 0OHOMEPHBIX YUCTIOBLIX
MACCcu8o8, Ha OOHOM U3 A3bIKOB
npoepammuposarus (Python, C++,
llackans, Java, C#, [lIkonvnblu
Aneopummuueckuii A3vik)

46



OenepanpHas pabouas nporpamma | Uudopmaruka. 7-9 xnaccel (6a30BbIi YPOBEHB)

3.2 | YupaBneHue 2 VYupasnenue. Curnan. OOpatHas cBs3b. | PackpbIBaTh CMBICI N3y4aeMbIX TOHITHH.
[Tosmryuenue curHansoB OT HU(PPOBBIX AHanu3upoBaTh OTHOLIEHUS B KUBOU
JATYUKOB (KacaHUsl, PACCTOSHHUSI, CBETA, | IPUPOJE, TEXHUUECKUX U COLIMATBbHBIX
3ByKa U Jipyroro). [Ipumepsl (mKoJta, ceMbs U Jp.) CUCTEMax
UCIOJIb30BaHUs IPUHIUIIA OOPATHOM C IO3ULMI YIIPaBJICHMUS.
CBSA3M B CUCTEMAX yIIpaBICHUS N3yuate npuMepsl poOOTU3UPOBAHHBIX
TEXHUYECKUMU yCTPONCTBAMHU CUCTEM.
C IOMOLIBIO JTaTYMKOB, B TOM YHCIIE Ilpakmuueckue pabomui:
B poboToTexHuke. [Ipumepsr 1. 3nakomcmeo ¢ yuebHoli cpedoii
POOOTU3UPOBAHHEIX CUCTEM (CHCTEMA | Pa3padomKu npospamm YnpaeneHus
YIPABJIECHUS IBHXKEHHEM osudIcyuyuMucs pobomamu
B TPAHCIIOPTHOI cHCTEMe, CBapOYHast
JIMHUS aBTO3aBOJA,
ABTOMAaTU3HPOBAHHOE YIIPABJICHUE
OTOIUJIEHUS JOMAa, aBTOHOMHAs CUCTEMA
YIIPABJICHHS TPAHCIIOPTHBIM CPEICTBOM
U IPYTUe€ CUCTEMBI)

Hroro no pazneny 8

Pasznen 4. UHpopManuoHHbIe TEXHOJIOTUH

4.1 | DnekTpoHHBIC 10 [Tonsitue 00 ANEKTPOHHBIX TAOIHIIAX. PackpbIBaTh CMBICI H3y4aeMbIX

TaOJIUIIBI TuIbl TaHHBIX B SYEUKAX JIEKTPOHHOM | IOHSTHM.

Tabnuiel. PenaktupoBanue AHanu3upoBaTh

u (hopMaTupoBaHuEe TAOIUII.
Bcerpoennsie pyHKIMT 1)1 IOMCKA
MaKCHMyMa, MUHIMYMa, CyMMBI

U CpeliHero apupMeTHIECKOro.
CopTHpoBKa JIaHHBIX B BBIJICJICHHOM

MOJIH30BATEIILCKUA HHTEpdEric
MPUMEHSIEMOTO TTPOTPAMMHOTO
Cpe/ACTBa B paboTe C

DJICKTPOHHBIMH TaOJIUIIAMHU.
Onpenensite yCIOBUSI K BO3SMOKHOCTU
PUMEHEHUS TPOrPAMMHOTO CPEACTBA
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nuanasone. [locrpoenue nuarpamm
(rucrorpamma, KpyroBas quarpaMmma,
TOYeyHas quarpamma). Beioop tuna
nuarpammel. [IpeoOpaszoBanue hopmyn
npu KonupoBaHuu. OTHOCUTENbHAS,
abCoIOTHASI U CMEIIaHHAs apecarusl.
Y coBHBIE BBIYUCICHUS B DJIEKTPOHHBIX
tabmuiax. CyMMHUpPOBaHUE U TIOJICYET
3HAYEHUH, OTBEYAIOIINX 33/JaHHOMY
ycioButo. O0paboTka 00NbIINX
HaOopoB AaHHBIX. YucneHHoe
MOJICTMPOBAHUE B 3JIEKTPOHHBIX
TabIMIax

JUTSl pelIeHUs] TUTIOBBIX 3a/1a4y B paboTe
C DJICKTPOHHBIMU TAOJIUIIAMHU.
BrisBisaTh ob1iee u pa3nudus B pa3HbIX
MIPOTrPAMMHBIX TTPOTYKTaX,
peIHa3HAYCHHBIX JIJIs1 PEIICHUs OJHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBath u hopMaTHUpOBaThH
AJIIEKTPOHHBIEC TAOJIUIIBI.
AHaTM3UPOBATh U BU3YAJIM3UPOBATH
JTAHHBIC B SJIEKTPOHHBIX TaOJIUIIAX.
BBITTOTHATE B JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl 10 BBOAMMBIM IT0JIh30BaTEIEM
dbopmMyram ¢ UCTIOIB30BAHUEM
BCTPOCHHBIX (PYHKITUH.

OcCyImecTBIATh YUCICHHOE
MOJIEJIMPOBAHUE B IIPOCTHIX 3a/1auax

U3 Pa3TUYHBIX TPEIMETHBIX

obnacreil. Ilpakmuueckue padomul:

1. B800 oanHbix u ghopmyi,
ogopmnerue mabauywi.

2. Copmuposxa u chunompayusi

OAHHbBIX 8 DNIEKMPOHHBIX MAOIUYAX.

3. Illocmpoenue ouazpavm u

epaghukos 8 31eKMpoOHHbIX MAbIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
noav3o8amenem Gopmynam
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C UCNONIL30BAHUEM BCNMPOEHHBIX
@dynryuil.

5. Obpabomxa 6onvuiux Habopos
OAHHDIX.

6. Yucnennoe mooenuposarue

8 2JIeKMPOHHBIX MabaUYax

4.2 | UadopmarmoHHbIe 1 Ponp nHGOpMAITMOHHBIX TEXHOIOTHIA PackppIBaTh CMBICT H3y94aeMbIX MIOHSATHH.
TEXHOJIOTHH B Pa3BUTHH YKOHOMHUKH MHPA, O6cy)aaTh poiab HHGHOPMAIIMOHHBIX
B COBPEMEHHOM CTpaHbl, TEXHOJIOTUI B COBPEMEHHOM MUDE.
obuiecTBe pernona. OTkpbITEIE 0OpasoBatenbuble | OOCYKIATh 3HAYCHNE OTKPBITHIX
pecypcsl. IIpodeccun, cBsI3aHHbBIE 00pa30BaTENbHBIX PECYPCOB
¢ uHpOpMaTUKON ¥ BO3MOXHOCTH UX UCIOJIb30BaHUSI.
Y UH(QOPMAITMOHHBIMU AHanu3upoBaTh UGPOBLIC HABBIKH,
TEXHOJIOTHUSMU: BeO-au3aitHeD, KOTOPBIMU JOJKEH 00J1a/1aTh BBITYCKHUK
IPOrPaMMHUCT, IIKOJIBI.
pa3paboTYMK MOOMIBHBIX MpHIOKeHHH, | 3ydaTs npodeccuu, cBs3aHHbIe
TECTUPOBIIUK, APXUTEKTOP ¢ nHGOPMATHKON 1 HHPOPMAITMOHHBIMHU
IPOrpaMMHOTO OOECIICUEeHHS, TEXHOJIOTHSIMHU.
CHEIUATHICT 10 aHAIU3Y JTaHHBIX, Ilpakmuueckue pabomut:
CUCTEMHBIN aJIMUHUACTPATOP 1. Coz0anue npezenmayuu
o npogeccusx, ceazanuvix ¢ UKT
Uroro no pazneny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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NEPEYEHBb (KOAUP®PUKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI

MO TH®OPMATHUKE

B ¢denepanbHbIX M pEerMOHANBHBIX MpOIEAypax OIEHKH KauecTBa 0Opa3OBaHUS
UCIOJIB3YETCs MepedeHb (Koau(UKaTop) pacnpeieseHHbIX M0 KjaccaMm IMPOBEPSEMbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl
OCHOBHOT'0 00111er0 00pa30BaHUs U 3JIEMEHTOB COJAEPKaHUS 10 MH(OPMATHUKE.

7 KIIACC

IIpoBepsieMbie TPeOOBaHUSA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl

Kon [IpoBepsiembie MpeAMETHBIEC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHOM ITPOrpaMMbl OCHOBHOT'O OOIIEr0o 00pa30BaHMS
pe3yJibTara
1 ITo Teme «I{udpoBasi rpaMOTHOCTH
1.1 [TosicHsTe Ha  TpUMepax CMBICH  TOHSATHH  «WHGMOpMAIHSDY,
«uHGOPMAIIMOHHBIA ~ TIpolecc»,  «oOpaboTka  mHOOpPMAIUN,

«xXpaHeHue nHhopMaLn», «repeaada HHPopMaIum»

1.2 [IpuBOIUTH MpUMEPBI COBPEMEHHBIX YCTPOMCTB XPAHEHUS U MEPEIaYn
uH(pOopMaIK, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

1.3 [lonyyaTs ¥ wucCHoNiib30BaTh HMHPOPMALUIO O XaPAKTEPUCTHKAX
NEPCOHAJIBHOTO  KOMIIBIOTEPA M €r0  OCHOBHBIX  3JIEMEHTax
(mpoueccop, omepaTMBHAas MamsATh, JOJTOBPEMEHHAs IaAMSTh,
yCTPOMCTBA BBOJIa — BHIBOJIA)

1.4 COOTHOCUTP XapaKTEpPUCTUKHA KOMIIBIOTEPA C 3aJ]a4aMU, PELIAEMbIMU
C €r0 IOMOIIBIO

L.5 OpueHTHpOBaTHCSI B HEPAPXUUECKOU CTPYKType (aiaoBOW CHCTEMBI
(3aruchiBaTh TONMHOE uMA (aina (karaiora), nyTh K danay
(kaTayory) TO UMEIOIMIEMYCsli ONMHUCAHWI0 (alIoBOM CTPYKTYpPHI
HEKOTOPOT0 MH()OPMAITMOHHOTO HOCUTES)

1.6 PaGotate c (aitnoBoli cHUCTEMON TIEPCOHATHLHOTO KOMITBIOTEPA
C  WCIOJIb30BaHMEM  rpaduyeckoro  uHTEpdeiica:  co3naBaTh
(konupoBaTh, MepeMellaTh, EPEHMMEHOBBbIBaTb,  YAAIATH U
apXuUBUPOBaTh (ailyibl M KaTalorv, HCMHOJIb30BaTh AHTUBUPYCHYIO
IpOrpaMmy)
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1.7 Uckate undopmamuio B MHTEpHETE (B TOM 4YHCIE MO KIHOYEBBIM
CJIOBaM, MO HM300PaKE€HHUIO), KPUTHUECKU OTHOCUTHCSA K HalIEHHOM
uHbOpMaIMU, OCO3HABATh OMACHOCTH ISl JTUYHOCTH W OOIIEeCTBa
pacnpocTpaHEHUsi BpPEJOHOCHOM uWHGOpMAIMKM, B TOM YHCIE
HKCTPEMHUCTCKOTO ¥ TEPPOPUCTUYECKOTO XapaKTepa

1.8 [ToHumaTh CTPYKTYypYy aJapecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAITHI
1.10 CoOmonate TpeOoBaHUs 0€30MaCHOM AKCIUTyaTallMM TEXHUYECKHUX

CPEICTB HH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTHH,
coOMoIaTh CETeBOW JTHUKET, 0a30Bble HOPMBI HH(DOPMALMOHHOM
STUKM M TpaBa TMpu paboTe ¢ NPWIOKECHUSIMU Ha JIOOBIX
ycTpoiictBax 1 B HHTepHere, BbIOMpaTh O€30MaCHBIE CTpATErHu
MOBEJICHUSI B CETH

1.11 [TpumensTh MeTO/bI MPO(PUIAKTUKA HETaTUBHOTO BIMSHHS CPEICTB
UH(OPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTMI Ha 30pPOBbE
II0JIB30BATEIS

2 ITo Teme «TeopeTnueckrie OCHOBBI HHPOPMATHKIY
2.1 KoaupoBath 1 JeKOaUpOBaTh COOOIIEHUS IO 33JaHHBIM MPaBUIIAM,

JEMOHCTPHUPOBATh MMOHUMAHUE OCHOBHBIX TPUHITUIIOB KOJIWPOBAHUS
uHGOpMAIlMK  PA3IMYHON  TPHUPOABI  (TEKCTOBOM, TpaduyecKoi,
ayJimo-)

2.2 CpaBHHMBaTh JJIMHBI COOOUIEHWH, 3allMCaHHBIX B Pa3IUYHBIX
asnaBuTax, ONEPUPOBATh EAUHUIIAMHI U3MEPEHHSI THPOPMALITMOHHOTO
o0beMa U CKOPOCTH Tepeaun JaHHbBIX

23 OnenuBaTh M CpaBHUBATh pa3MEpPbl TEKCTOBBIX, TIpapUUECKuX,
3BYKOBBIX (hailJIoB U BUAEO(ailioB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOIOTHUIY
3.1 [IpencraBnare  pe3ynbTaTbl  CBOEW  JACATEIBHOCTH B BHUIE
CTPYKTYpPUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX TTPE3CHTANN

IIpoBepsieMble 3JIEMEHTBI COAEePKAHMS

Kon [IpoBepsieMblid 3JIEMEHT COAEPKAHUS
1 IudpoBast rpaMOTHOCTH
1.1 KoMnbroTep — yHHUBEpCAIbHOE BBIUUCIUTENBHOE YCTPOMCTBO, padoTaroniee
o mnporpamMme. Tumbel KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEDHI,
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BCTPOCHHBIE KOMIIBIOTEPHI, CyNEpKOMIIBbIOTEphl. MOOUIBHBIE YCTPONCTBA.
Texnuka 0€30MaCHOCTH U TIpaBUJia padOThHl HA KOMIIBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa M HUX HaszHadeHue. lIpowmeccop.
OnepaTtvBHasi U JIOJITOBPEMEHHAs MaMSTh. YCTPOMCTBAa BBOAA M BBIBOJA.
CeHcopHbId  BBOJl, JAaTYUKKM  MOOWIBHBIX  YCTPOMCTB, CpEICTBa
OMoMeTpUYecKOr ayTeHTU(PUKAITIN

1.3

Hctopuss pa3BUTHS KOMIIBIOTEPOB M IIPOrPaMMHOTO  00ECTICUCHUSI.
[Tokonenust  kommnbioTepoB.  COBpPEMEHHBbIE  TEHICHIIMU  PAa3BUTHS
KOMIIBIOTEPOB. CynepkomnbioTepbl.  [lapamienbHble  BBIYMCIICHUS.
[TepconanpHbIlt KOMIBIOTED. [Ipolieccop U ero XapakTepUCTUKHU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepatuBHas maMsTh. JloaroBpeMeHHasl MamsTh.
VYerpoiictBa BBoa U BbiBOJa. OO0BEM XpaHMMBIX JaHHBIX (ONEpaTUBHAsS
MaMsITh KOMITbIOTEpA, J>KECTKMM JHUCK W TBEPAOTEIbHBIM HAKOMHUTEb,
MMOCTOSTHHAsT MaMsATh cMapTPoHa) M CKOPOCTh JIOCTyINa JUIS Pa3TUIHBIX
BHUJ0B HOCHUTEICH

1.4

[Iporpammuoe oOecriedeHne KommbloTepa. [IpukinagHoe mporpaMMHOE
obecnieuenue. CucrteMHoe mnporpammHoe  oOecrieueHue. CHUCTEMBI
nporpamMmupoBanus. [IpaBoBas oxpaHa IporpaMM M JaHHBIX. becriaTHbie
U ycinoBHO-OecraTHeie  mporpamMmbl.  CBOOOJHOE — MPOrpaMMHOE
obecrnieueHne

1.5

@aitnel W manku  (katanoru). Tumbl (aiimoB. CpoiicTBa  ¢aiios.
XapaktepHble pa3Mepbl (DailIoB pa3NMYHBIX THUIIOB (CTpaHUIIA TEKCTa,
DJIGKTpOHHAsS  KHWTa, (oTorpadus, 3amuch TECHH, BHJICOKIIHIIL,
MOJITHOMETPAXKHBINA (DUITEM)

1.6

[Tpununel mocTpoenus: ¢ainossix cucteM. [lonmHoe nms daiina (mamnkwu,
karasiora). [IyTs K (aitny (mamnke, KaTajaory)

1.7

daitnoBeiit MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3/1aHHE, KOIMPOBAaHME, TEpPEMEICHUE, MEePEUMEHOBAHUE W YJIaJICHHE
¢aiinoB u nanok (karanoros). [louck ¢aitnoB cpeacTBamMu ornepauoHHON
CHCTEMBI

1.8

ApxuBainus JaHHbIX. Mcnionb3oBaHuE TporpaMM-apXuBaToOpoOB

1.9

KomMmmbroTepHbie BUPYCHI U APYTHE BPEIOHOCHBIE TporpaMmbl. [Iporpammel
VTSI 3aIIUTHI OT BUPYCOB

1.10

O6benunenne kommnbloTepoB B ceTb. CeTh HTepHeT. Beb-cTpanuiia, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayszep. IlonckoBbie CHCTEMBI.
[louck wuHbOpMaMK TIO KIIOYEBBIM CIIOBaM M TI0 HU300pa’KEHUIO.
JloctoBepHOCTHh MH(pOpMALIUU, TTOJTydeHHOU U3 MHTepHeTa

1.11

CoBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHKAIUN
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1.12

CereBoii STUKET, 0a30Bble HOPMBI HMH(DOPMAIMOHHOM HSTUKU U TIpaBa
npu pabore B ceru HWutepHer. Crparerunm O0€30MACHOTO TOBEACHUS
B lHTEpHETE

TeopeTuyeckrue 0CHOBBI HH(DOPMATUKH

2.1

Nudpopmanuss — OAHO U3 OCHOBHBIX IOHSATHH COBPEMEHHON HAyKH.
Wudpopmanms Kak CBeIEHUS, TMpeAHAa3HAUYEHHBIE Ui  BOCHPUATHUSA
YeJIOBEKOM, U MH(OpMaLus KaK JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONKMCaHUs HEMPEPHIBHBIX OOBHEKTOB
W TPOIECCOB C IIOMOIIBIO JUCKPETHBIX JaHHBIX. HMHopManmoHHbBIC
MPOIIECCHI — TMPOIECCHI, CBS3aHHBIE C XpaHEHUEM, MpeoOpa3zoBaHUEM
Y Mepeavye JaHHbIX

23

CumBoin. AndaBut. MomHocts andaBura. PazHooOpasue  S3bIKOB
u andaButoB. EcrectBenHpie W (popmanbHbIe S3bIKA. AJ(aBUT TEKCTOB
Ha PyCCKOM si3bIKe. JIBowuHbIH andaBut. KonmmuecTBO BCEBO3MOKHBIX CJIOB
(KOIOBBIX KOMOHWHaIMK) (PUKCUPOBAHHOW JJIMHBI B JBOWYHOM alipaBuUTE.
[IpeoOpazoBanue m000r0 andasurta K 1BondyHOMY. KomndecTBo pa3nuyHbix
CJIOB (PMKCHPOBAHHOW JUTHMHBI B ali(haBUTE OMPEICICHHON MOIITHOCTH

24

KoaupoBanue cHUMBOJIOB OAHOrO al(aBUTa C MOMOLIbIO KOAOBBIX CJIOB
B JpyroM aindasure, KoA0Bas Tabauua, 1eKOAUPOBaAHUE

2.5

JIBonunblii koxd. IIpencraBieHue HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBOUYHOM ajihaBuTe

2.6

Nudopmarimonneiii 00beM JaHHBIX. BUT — MUHUMalbHAs €IMHUIIA
KOJIMYeCTBa MH(POpMAIINU — IBOUYHBINA pa3psia. balT, kunobaiit, meradbair,
rAradamnT

2.7

CkopocTh nepenayu JaHHBIX. EJMHUIBI CKOPOCTH MEpenayd JaHHBIX.
Hckaxenune napopmanuu npu nepenaye

2.8

KomnpoBanne tekcroB. PaBHOMepHBIM kox. HepaBHOMEpHBIM KOZ.
Konuposka ASCII. BocbMuOuTHBIE KOAMPOBKU. [loHSATHE O KOIUpPOBKaX
UNICODE. JlekoaupoBaHue COOOIIEeHUA v HCII0JIb30BAaHUEM
PAaBHOMEPHOT'0 ¥ HEPABHOMEPHOTO Kojia. MHpopMaIimoHHbIil 00beM TeKCTa

29

OO6mee npencraBieHne O HUPPOBOM MPEACTABICHUU ayAHOBU3YATbHBIX
U JIpYTUX HEMpPEephIBHBIX HaHHBIX. KogupoBanue 1Beta. [{BeToBbIe MOENH.
Monens RGB. I'mybuna konuposanus. [lanurpa

2.10

PactpoBoe u BekTOpHOE mpejcTaBieHue n3oopaxenuid. [Iukcens. Orenka
uH(OpMAIITMOHHOTO o0bemMa TrpaduyecKux JaHHBIX JJIS PacTPOBOIO
N300paKeHUS
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2.11

KomupoBanue 3Byka. PaspsaHocTs 1 yactora auckperusanuu. KomnuectBo
KaHaioB 3anucd. OIlleHKa KOJWYECTBEHHBIX MapaMEeTpPOB, CBA3AHHBIX
C IIPEICTaBJICHUEM U XPaHEHHUEM 3BYKOBBIX (paitiioB

Nudopmarmonabie TEXHOIOTHH

3.1

TexcToBble TOKYMEHTBHI U UX CTPYKTYpPHBIE dJIEMEHTHI (CTpaHwMIla, ad3ail,
CTpOKa, CJIOBO, CHMBOI)

3.2

TexkcToBBIE MpolieccOp — HMHCTPYMEHT CO3JIaHUsl, PEIaKTHPOBAHUS
u ¢hopmarupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue texcra. CpoiictBa cumBosioB. [pudt. Tumsr mpudTos
(pyOisieHble, ¢ 3aceykaMy, MOHOIIMpPUHHBIE). [lomykupHOE M KypCHBHOE
HayepTanue. CBoicTBa a03aleB: rpaHullbl, ab3alHBIM OTCTYI, MHTEpBaJ,
BbIpaBHUBaHUE. CTuieBoe (hopMaTHpPOBAHUE

34

CrpykrypupoBanue uHGMOpMAllMM C TIOMOUIbIO CHUCKOB W  TaOJMII.
MHoroypoBHeBble ciickH. [lo0aBiaeHre TaOInL B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n3o0pakeHuii B TEKCTOBBIE TOKyMeHThI. O0TekaHue n300paeHui
TEeKCTOM. BKiTFOUeHHEe B TEKCTOBBIN JOKYMEHT IUarpaMm U GopmyJ

3.6

[TapameTpsl cTpaHulbl, HyMepanusi crpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka mepeHOCOB. ['0710COBOM BBOJX
TekcTa. ONTHYecKoe pacno3HaBaHHWE TeKCTa. KOMIBIOTEpHBIN INEpeBOA.
Hcnonp3oBanue cepBucoB cetu IHTEpHET A1 00pabOoTKU TEKCTa

3.8

3HAaKOMCTBO ¢ TpadUyecKuMU penakropamud. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpadpuueckux NpUMUTHBOB

39

Onepan  perakTUpoBaHusl Tpaduueckux OOBEKTOB, B TOM YHCIIE
nudpoBeIx  QoTorpaduii: H3MEHEHHE pa3Mmepa, o0Ope3ka, IOBOPOT,
oTpaxeHue, pabora ¢ oOnacTsMu (BbIJCICHHE, KOMUPOBAHHE, 3aJMBKA
[[BETOM ), KOPPEKIIUS 1IBETA, SPKOCTU U KOHTPACTHOCTHU

3.10

BekropHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpPEACTBAMHM  TEKCTOBOTO  Ipoleccopa WIA  JAPYrMX  IPOrpaMm
(npunosxxenuii). JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

3.11

[ToaroroBka My IbTUMEIUMHBIX TIpe3eHTaui. Crnaitn. lobaBieHue Ha
craii Tekcta u u3oopakeHuil. Pabora ¢ HECKOIBKUMU claiiaMu

3.12

JloGaBnieHne Ha  ciailql  ayIMOBU3YaJbHBIX  JIaHHBIX.  AHHUMAIUS.
I'mnepcepuiku

54



OenepanpHas paboyas nporpamma | Madopmaruka. 7-9 kiaccer (6a30BbI YPOBEHB)

8 KITACC

IIpoBepsieMbie TPeOOBaHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon IIpoBepsieMble MPEAMETHBIE PE3YIIBTATHl OCBOEHUS OCHOBHOU
IIPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMsI
pe3yJibrara
1 [To Teme «TeopeTnueckrie OCHOBbI HHPOPMATUKNY
1.1 [losicHAT, HA mpuUMeEpax pa3nuusg MEXAY ITO3WIHOHHBIMU

N HCTIO3UMIIMOHHBIMHU CUCTEMAaMU CUHCIICHUA

1.2 3anuceiBaTh U CpaBHUBATH Iienble yncia oT 0 1o 1024 B paznuyHbIX
MO3UIIMOHHBIX CHUCTEMax CcYHCieHus (C ocHoBaHusiMu 2, 8, 16),
BBITIOJIHATH apu(METUUECKHe onepaluu HaJ HUMH

1.3 PackpbiBaTh  CMBICII  TIOHSATUM  «BBICKA3bIBAHHUE», <«JIOTHYECKAs
OIepanus», «JIOTHYECKOE BEIPAKECHUE)

1.4 3anuceiBaTh  JIOTMYECKUE  BBIPAKEHUS € HCIIOJIb30BaHUEM
JU3BIOHKIMY, KOHBIOHKIMNA W OTPULIAHUSA, ONPEAEIIATh MCTUHHOCTD
JIOTUYECKUX BBIPAKEHUN, €CIIM W3BECTHHl 3HAYECHHS WCTHUHHOCTH
BXOJSIIMX B HEro IEPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTH
JUIS JIOTUYECKUX BBIPAKEHHUM

2 [1o TeMe « ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1 PackpbiBaTh ~ CMBICIT  TMOHATUA  «UCHOJHUTEIBY»,  «AJITOPUTMY,
«mporpamMma», TMOHHMMAas pa3HUIY MEXIy YHOTPEOJIEHHEM 3THX
TEPMUHOB B OOBIJICHHOW pe4H U B UHPOpPMATUKE

2.2 OnuceIBaTh AJITOPUTM PEIIEHUS 3aJa4 Pa3IuyHbIMU CIOCOOaMH,
B TOM YHCJIE B BUJE OJIOK-CXEMBbI

23 CocTaBnaTh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIC
AITOPUTMBI C UCIIOJIB30BAHUEM BETBIICHUM U LIUKJIOB JUIS YIIPABIICHHUS
VICIIOJIHUTEIISIMHA

24 Hcnonbs3oBaTh KOHCTaHTBI M IIEPEMEHHBIE PA3JIMYHBIX THUIIOB

(4UCIOBBIX, JIOTMYECKUX, CUMBOJIBHBIX), a TAKXKE COJEpKallhe HX
BBIPaKEHUS, UCIIOJIB30BaTh ONEPATOP MPUCBAUBAHMS

2.5 Ucnonb3oBaTh npu pa3zpaboTKe MNPOrpaMM JOTUYECKUE 3HAUYCHUS,
OTiepaliy U BhIpaXKEHUS C HUMU

2.6 AHaJII/ISI/IpOBaTB IMpCaJIOKCHHBIC AJITOPUTMEI, B TOM qHuCJc
OIIpCACIIATD, KakKuc  pe3ysibTaTbl BO3MOKHBI  IIpH 3aJaHHOM
MHOXCCTBC UCXOAHBIX 3HAYCHUH
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2.7

Co3maBath W OTJIaXUBaThb IPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonabHbIi
AnroputmMudeckuil fI3bIK), pearu3yrolUe HECIOXKHBIE aAITOPUTMBI
0o0paOOTKM  YHUCIIOBBIX JI@HHBIX C  MCIOJb30BAaHUEM  IIUMKJIOB
U BETBJICHUM, B TOM 4YHCIE DPEANU3YIOIIME IPOBEPKY ACIMMOCTH
OJHOTO LEJOr0 4ucia Ha APYroe, MPOBEPKY HATYypPaJIbHOTO 4YHUCIA
Ha MPOCTOTY, BbIAEICHUS LU(P U3 HATYPAIBHOIO YHCIIa

IIpoBepsieMbie 3JIeMEHTBI COACPKAHMS

Kog [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopetudeckrue 0CHOBBI HHOOPMATUKH

1.1 Hemno3unnonHuele ¥ MO3UWIHUOHHBIE CHUCTEMbl CUUCIEHUs. AJ]aBur.
OcnoBanue. PasBepryras (opma 3anucu yucna. [lepeBog B aecSITHUHYIO
CUCTEMY YHCeJ, 3alMUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2 Pumckas cucrema cuucnenus

1.3 JIBonuHasi cuctema cuuciieHus. IlepeBon mensix umcen B mpeaenax oT 0
no 1024 B nBOMYHYIO CHCTEMY CUHCIEHHS. BocbMepuuHas cucrema
cuucineHus. llepeBox uucen W3 BOCBMEPUYHOM CHUCTEMBI B JIBOUYHYIO
U JIECATHYHYIO cUCTeMbl W oOpartHo. IllecTHagnarepuuyHas cucrema
cuucienus. [lepeBon uncen u3 mecTHaAIIATEPUIHON CUCTEMBI B IBOUUHYIO,
BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI U 00OpaTHO

1.4 Apudmerrnueckue onepanuy B IBOUYHONU CUCTEME CUUCIICHUSI

1.5 Jlornueckue BbIickaszbiBaHUs. Jlornueckue 3HAUYEHHS BBICKA3bIBAaHMIA.
DneMeHTapHble M COCTaBHBIE BbICKa3bIBaHUSA. Jlormueckue omneparuu:
«» (KOHBIOHKIIMS, JIOTMUYECKOE YMHOXEHHE), «WIW» (IAU3BIOHKIINS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jlornueckoe oTpulanue). I[Ipuopurer
Joruueckux  omepauuil.  OnpeneneHWe  UCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYCHUSX UCTUHHOCTH BXOJSIIUX B HETrO
AIIEMEHTAPHBIX BBICKAa3bIBAHUM

1.6 Jlornueckue BbpakeHus. I[lpaBuia 3amMcu JIOTMUECKUX BBIPAYKECHUM.
[TocTpoenue Tabyuil KICTUHHOCTH JIOTHYECKUX BBIPAKEHUIN

1.7 Jlornueckne  37M€MEHTBI. 3HAKOMCTBO C  JIOTMYECKMMHM  OCHOBaMH
KOMITIbIOTEPA

2 AJITOPUTMBI U IPOTPAMMHUPOBAHKE

56



OenepanpHas paboyas nporpamma | Madopmaruka. 7-9 kiaccer (6a30BbI YPOBEHB)

2.1

[Tonarue anroput™Ma. VICOJHHUTENH alrOpUTMOB. AJITOPUTM KakK IUIaH
YIIPaBJICHUS UCIIOJTHUTEIIEM

2.2

CpoiictBa anropurMa. CriocoObl 3amucu anropuTMa (CIIOBECHBIN, B BUC
0JIOK-CXEMBI, TTpOrpamMma)

23

AJropuTMu4ecKkue KOHCTpYKIUU. KoHCTpyKIua «clienoBaHue». JINHEHHbIN
anroput™M. OrpaHUYEHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh
MPEyCMOTPETh  3aBUCUMOCTh  MOCJEAOBATEIIBHOCTA  BBIMOJIHSAEMBIX
JIIEUCTBUN OT UCXOIHBIX JaHHBIX

24

KOHCTpYKHI/IH «BCTBJICHHUC): IIOJIHAas MW HCIIOJIHAsA q)OpMLI. Beimonnenue
N HCBBIIIOJIHCHHUC YCJIOBUA (I/ICTI/IHHOCTL Hn JIOKHOCTD BI)ICKa3I)IBaHI/I$I).
HpOCTBIC M COCTAaBHBIC YCIIOBUSA

2.5

KOHCprKI_II/IH (IIOBTOPCHHUECH: HHUKIIbI C 3aJaHHBIM YK CJIOM HOBTOpGHI/Iﬁ,
C YCJIIOBHECM BLITIOJITHECHUA, C HepeMCHHOfI OUKJIa

2.6

Pazpabotka 1y (opMambHOrO MCIHOJHUTENS aIrOpUTMa, MPUBOJISIIETO
K TpeOyeMoMy pe3yibTary TpH KOHKPETHBIX HCXOJHBIX JIaHHBIX.
Pa3paboTka HECIOXKHBIX aJITOPUTMOB C HCIIOJIB30BAaHUEM IIUKIOB U
BETBJICHUN JJI yTpaBlIieHUs (HOPMaIbHBIMUA UCTIOJHUTEISIMU. BhimomHeHne
AITOPUTMOB BPYYHYIO M Ha KoMmIbioTepe. CHHTaKCHYECKHE U JIOTHYECKHE
omn6ku. OTKa3bI

2.7

Azpik  mporpammupoBanust  (Python, C++, Java, C#, IlIxonbHbIH
Anropurmudeckuil fA3pik). CuctemMa nporpaMMUpPOBaHUS: PEIAKTOP TEKCTA
MpOrpamMM, TPAHCISTOP, OTIIATUUAK

2.8

[lepemennasi: Tum, ums, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIbHBIE
NepEMEHHbBIC

29

Oneparop npucBauBaHus. ApUPMETHUYECKUE BBIPAKEHHUS U TOPAIOK HX
BbIUKCIIeHHd. Onepandy € LEJbIMU YUCIIAMM: LEJIOYUCICHHOE [EJICHUE,
OCTaTOK OT JAeseHus. IIpoBepka neamMMocTH OJHOIO LEJIOr0 YHCia Ha

Ipyroe

2.10

BerBnenuss. CocTtaBHble yCIOBHS (3allMCh JIOTMYECKUX BBIPAKEHUU
Ha H3Yy4yaeMOM s3bIKe mporpammupoBanus). Haxoxnenwe MuHUMyMa
U MakCHUMyMa M3 JBYX, TPEX M 4YEThIpeX uuces. PelieHue KBaJIpaTHOro
YPaBHEHM:1, UMEIOIIETO BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJIOFOBaﬂ OoTJIalKa IIporpaMm: IIOHIArOBOC BBIIIOJIHCHUC, IIPOCMOTP
3HAYCHUM BCJINYHH, OTJIaI[OLIHHﬁ BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycmoBueM. Anroputm EBknmma juisi HaxoKJIeHUS HauOOJBIIETO
oOuiero jgenuTens JBYX HaTypalibHbIX uyucen. Pa3Ouenuwe 3ammcu
HATypaJIbHOTO YHMCJa B MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHBIIUM
uiK paBHbIM 10, HA OTNIETIBHBIE TUPPHI
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2.13 | Huxn ¢ nepeMeHHOW. AJNTOPUTMBI IPOBEPKU ACIMUMOCTH OJHOTO IIEJIOT0
4uclia Ha Jpyroe, IpoBEpKH HATYPaIbHOTO YKCia Ha MPOCTOTY

2.14 | ObpaboTKka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) ITEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [logcueT yacTOTHI MOSIBIEHUS CUMBOJIA
B cTpoke. BerpoeHnnble GyHKIMU 151 00pabOTKH CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3yJIbTATOB pa0OTHI AJITOPUTMA MPH 3a]aHHOM

MHOXECTBE BXOJHBIX [AHHBIX, OIIPEACIICHUE BO3MOXKHBIX BXOIHBIX
JTAHHBIX, IPUBOAAIINX K JAHHOMY PE3yJIbTaTy
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IIpoBepsieMbie TPeOOBaHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM

NPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiemMble MPeIMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MpOorpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus

1

ITo Teme «I{udpoBasi rpaMOTHOCTH

1.1

Hcronb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJIAUHbIE XpaHUJIUIIA JIaHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE W TpauuecKue peaKTOPhl, CPEIbI
pa3paboTKM) B yueOHOM U MTOBCEIHEBHOM JESATEILHOCTH

1.2

[IpuBoauTh  MpUMEpPHl  HUCIOJIB30BAaHUS  T'€OMH(OPMAIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX
cepBucoB MHTepHEeTa B y4eOHOM 1 MOBCEAHEBHOU JIEATEIBHOCTH

1.3

Hcnonb3oBaTh paziuyHble CpPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrPaAMMHOTO o0ecrnieyeHus, 3aIMIIATh IIEPCOHAJIBHYIO
UHPOpMAIIMI0O OT  HECAaHKUMOHHUPOBAHHOTO  JOCTYNla M  €ro
NOCJIEACTBUN (pa3rialleHus, MOAMEHbI, YTpaThl AHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTUYECKMX U  COLMAIbHO-TICUXOJOTHUYECKUX
aCIEKTOB HCIOJIb30BaHUs ceTh VHTepHEeT (cereBass aHOHUMHOCT,
uu(ppoBOii ciel, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH
BPEJAOHOCHOTO KOJQ)

1.4

Pacro3naBaTh TOMBITKM U TPEAYNpPEXAaTh BOBICYCHUE CeOs
U OKPY’KAIOIIMX B JCCTPYKTUBHBIC M KPUMUHAIBHBIC (DOPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucje KuOepOyJUTUHT, (DUILIUHT)

[To Teme «TeopeTuueckrie OCHOBBI HHPOPMATHKIY

2.1

PackppiBaTh CMBICI NOHATHH  «MOJEIBY», «MOJECIUPOBAHUEY,
OIpPENENATh BHABI MOJICNICH, OLEHUBATh aJICKBATHOCTh MOJIECIIH
MOJCITHUPYEMOMY OOBEKTY U IEJIIM MOJISTUPOBAHUS

2.2

Ucnonb3oBath rpadsl U AepeBbs A1 MOJCIUPOBAHUS CUCTEM CETEBOM
U UEPAPXUYECKON CTPYKTYPbI, HAXOAUTH KpaTyalliuii myTh B Tpade

[To Teme « ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1

PazouBath 3aJa4 Ha IIoJ3agadu, COCTABJIATb, BBIIIOJIHATH BPYYHYIO
M Ha KOMIIBIOTCPEC HCCIOXHBIC aJIl'OPUTMbl C HMCIIOJIB30BAHUCM
BGTBHGHHﬁ, IMUKJIOB X BCIIOMOT'aTCJIIbHBIX aJITOPUTMOB IJIS YIIPABJICHHA
HCITIOJIHUTCIISIMHA
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32

CocTaBisaTh W OTJIAXKHUBaTh NPOTrPaMMbl, PEAITU3YIOIINE THUIIOBBIC
AT OPUTMBI 00paboTKH YHUCJIOBBIX MOCJIe1I0BaTEIbHOCTEN
WM OJHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (IMOUCK MAaKCHMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJIMYECTBA OJJIEMEHTOB C 3a/JaHHBIMU
CBOMCTBaMHM) Ha OJHOM M3 S3BIKOB MporpammupoBanus (Python, C+
+, [Tackansp, Java, C#, llIkonbHbIH ANTOPUTMUYECKUN S3BIK)

[To Teme «HpOpMaLIMOHHBIE TEXHOJIOTHUNY

4.1

BeiOupars cnoco0 mnpeAcTaBi€HUs JAaHHBIX B COOTBETCTBUH
C MOCTaBJICHHOM 3a7audeil (TaOuuibl, CXeMbl, TpaduKu, AUarpaMMbl)
C HCIOJb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CpPEJNICTB
00pabOTKH JTaHHBIX

4.2

Hcnonp30BaTh AJIEKTPOHHBIE TaOMULBI Ui 00pabOTKM, aHAIHU3a
¥ BHU3yallM3allid YHCIIOBBIX JAHHBIX, B TOM YHCII€ C BBIJCIICHUEM
AWanazoHa TaONWIBl W YNOPAJOYMBaHHEM (COPTUPOBKOH) €ro
AIIEMEHTOB

4.3

Co3maBath W TIPUMEHSATH B DJIGKTPOHHBIX TaOMUIAX (HOPMYJIBI
JUISL pacdeTOB C HCITOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUCCKUX
byHKIUH (CyMMHpOBaHME U TIOJACYET 3HAYCHUH, OTBEUAOIINX
3aJaHHOMY  YCJIOBHIO,  CpemHee  apupMETHYECKOe,  IOUCK
MaKCUMaJIbHOTO W  MHUHUMAQJIBHOTO  3HA4YeHUs), aOCOJIOTHOM,
OTHOCHTEJIBLHOM, CMEIIaHHOH ajJipecalnuu

4.4

Hcnonp3oBars AJICKTPOHHBIC TaOJIULIBI TUTS YUCJIIEHHOTO
MOJICJIMPOBAHUS B MPOCTBHIX 3aJadyaX M3 pPa3HbIX MPEIMETHBIX
obnacren

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUS

Kon [TpoBepsieMbIii AIIEMEHT COJICPIKAHHUS
1 udpoBas rpaMOTHOCTH
1.1 ['mo6anbhas cets MuTepHet. IP-anpeca y3noB. CeTeBoe XpaHEeHHE JaHHBIX.
MeToasl WHIWBHIYaTbHOTO U  KOJUIGKTHBHOTO pa3MEIIECHUS HOBOU
unpopmaiuu B HMHtepHere. bonbiue gaHHbie (MHTEpHET-IaHHBIC,
B YACTHOCTHU JIJAHHBIE COIMATILHBIX CETEH)
1.2 [Tonarue 06 mHMDOpMAIMOHHON 0€30MacHOCTH. YTPo3bl HH(POPMAITMOHHOM

0e301macHOCTH MpH paboTe B TJIO0ATBHON CETH M METOBI MPOTHUBOICHCTBUS
uM. [IpaBuna Oe3onacHol ayTeHTU(UKAIUMU. 3aluTa JIMYHOW HH(OpMALIUU
B cetu MHrepHer. be3omnacHele crpareruu noseneHus B cetu MHTEpHET.
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[TpenynpexnaeHre BOBIEUEHUS B IECTPYKTUBHbBIE U KPUMUHAIbHBIE (POPMBI
CETEBOI aKTUBHOCTH (KMOEpOYIUTMHT, PUILIUHT U ApyTrre GOpMbI)

1.3

Buner JeSTEIbHOCTU B Wurepnere. WNHTepHeT-cepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (ITOYTOBAs CIIy»k0a, BUI€0-KOH(EPEHII-CBSI3b
U Jpyrue), CIpaBOYHbIE CIYXObl (KapThl, pacnucaHusi W Jpyrue),
MIOMCKOBBIE CIIYKOBbI, CIIy>KObl OOHOBJIEHMSI POTPAMMHOI0 0OECTIEUEHUS U
apyrue  ciyxObl. CepBUCBI  TOCyNapCTBEHHbIX  yciuyr. OOjmauHble
XpaHuiaunia JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JIOKYMEHTOB
(onnaitn-oducsel). IlporpammHoe  obecmieueHwe  Kak  BeO-CEepBHUC:
OHJIAITHOBBIE TEKCTOBBIE M IpaduuecKue peaakTOpbl, CpPelbl pa3pabOTKU
porpamMmm

Teopetndeckre 0CHOBBI MH()OPMATUKH

2.1

Mopnens.  3agauu,  pemaeMble € [IOMOIIBKO  MOJEIMPOBAHMSL.
Knaccudukanuu MOJENEN. Marepranbhsie (HaTypHbIE) 17§
uH(popMalMoHHble Mojenu. HenpepblBHbIE U JIUCKPETHBIE MOJIETH.
Nmurannonnsie moaenu. Urpossie Mogenu. OnieHKa COOTBETCTBHS MOJIETIN
MOJIETTUPYEMOMY OOBEKTY U LENISIM MOJAEIUPOBAHUSA

2.2

Tabnuunsie Mogenu. Tabnuiia Kak MpeaCTaBICHUE OTHOLICHUS

23

bazbr nanapix. OTOOp B TabiMIlE CTPOK, YIOBISTBOPSIOIINX 3aJaHHOMY
YCJIOBHIO

24

I'pad. Bepmuna, pedpo, myts. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. JlnuHa (Bec) pedpa. BecoBas marpuna rpada. JnuHa nytu Mexay
BepmmHaMu rpada. Ilouck ontumanpHOro mytd B Tpade. HagampHas
BepIlIMHA (MCTOYHUK) M KOHEYHas BepIIMHA (CTOK) B OPUECHTHPOBAHHOM
rpade. Boruncnenue xoinyecTBa MyTed B HAMPaBICHHOM AlUKINYECKOM

rpade

2.5

Hepeso. Kopens, BepminHa (y3en), auct, pedbpo (myra) aepera. BroicoTta
nepeBa. IlognepeBo. Ilpumepsl wucnonb3oBaHus JepeBbeB. [lepebop
BApUAHTOB C IOMOUIBIO JIEpeBa

2.6

[lonsiTue maremaTHdecko MoAeNnd. 3aJayu, pellaeMble C TMOMOIIbIO
MaTEMaTH4YECKOrO (KOMITBIOTEPHOTO) MO/JICJIUPOBAHUS. Otnuune
MaTE€MaTUYeCKOM MOJEIU OT HAaTypHOM MOJEIH M OT CIOBECHOTO
(JIuTepaTypHOTr0) ONUCAaHUS 0ObEKTA

2.7

OTanel KOMIIBIOTCPHOTO MOJCIIMPOBAHMA: ITIOCTAHOBKA 3a1a4M1, ITOCTPOCHUC
MaTeMaTHUYEeCKOM MOJCIH, IIporpaMMHasl pcajiu3alus, TCCTUPOBAHUC,
MMPOBCACHUC KOMIIBIOTCPHOI'O JKCIICPUMCHTA, aHAJIN3 C€ro pe3yJibTaTOB,
YTOUYHCHUEC MOACIIN

AJNTOPUTMBI U IPOTPAMMHUPOBAHUE
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3.1

Pa3ouenue 3amaun Ha noa3anayn. COCTaBJIEHHE aJITOPUTMOB U MPOTpaMm
C UCIOJIb30BAHUEM BETBJIECHUMU, IUKJIOB M BCIIOMOTAaTEIbHBIX AJITOPUTMOB
JUTSL YIIPABJICHUS UCTIOIHUTEIEM WU JPYTUMH UCTIOTHUTEIISIMHU

3.2

Tabnuunble BenuunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBieHHUE
U OTJIaJIka TPOrpaMM, PEaTU3YIONIUX THUIIOBBIE AJITOPUTMBI 0OpPaOOTKHU
OJTHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJAHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIxonbHbIi
AJNropuTMUYECKH S3BIK): 3alOJHEHHE YMCIOBOIO MAaCCUBA CIyYallHBIMHU
YUCJIaMH, B COOTBETCTBUU C (HOPMYJIOM WM MyTEM BBOJA YMHCED,
HaxO0XXJIEHUE CYMMbI AJIEMEHTOB MAaCCHBA, JIMHEWHBIM IMOUCK 3aJaHHOIO
3HAQ4YEHUS B MACCHUBE, IMOJCYET JJIEMEHTOB MACCHUBA, YIOBJIETBOPSIOIIMX
3aIaHHOMY YCJIOBHIO, HaXOXJEHWE MHUHUMAJIBHOTO (MaKCHUMAJIBHOTO)
aneMeHTa MaccuBa. CoOpTHpOBKA MaccHUBa

33

O6pa60TKa IMOTOKAa JaHHBIX: BBIYHUCJIICHUC KOJIHWYCCTBA, CYMMBI, CPCAHCTO
apI/I(I)MCTI/I‘IeCKOFO, MHWHHMAJIBHOTO U MAKCHUMAJIBHOI'O 3HA4YCHUA 2JICMCHTOB
IMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINUX 3aIdHHOMY YCIIOBHIO

34

VYopasnenue. Curnan. OOpatHass cBs3b. [lojgyudeHue CcHUTHajIOB OT
mu(pPOBBIX JATYUKOB (KacaHWs, PAaCCTOSIHMS, CBETa, 3ByKa W JPYTroro).
[Ipumepsl HCMONB30BAHMS MNPUHIMIA OOpaTHOM CBSI3U B CUCTEMax
yHpaBJIeHUs] TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM YHCII€ B pOOOTOTEXHUKE.
[Tpumepsr poOOTH3UPOBAHHBIX CUCTEM (cucrema yIIPaBJICHUS

IBWKEHUEM B TPAHCIIOPTHOM CHUCTEME, CBApOYHas JIMHHUS aBTO3aBOJA,
aBTOMAaTU3MPOBAHHOE  YIIPABJICHWE OTOIUICHHEM JOMa, aBTOHOMHAs
CUCTEMA YTNPABJIECHUS TPAHCIIOPTHBIM CPEJICTBOM U JAPYTHE CUCTEMBI)

NudopmanmoHHbie TEXHOJIOTUN

4.1

[Tonsitue 00 »SNEKTPOHHBIX Tabnumax. TWIBI JaHHBIX B SYEHKaX
ANIEKTPOHHOM Tabmunbl. PenaktupoBanue u (QopmaTupoBanue TaOIUI.
Berpoennbie (yHKIMM 17 TOMCKAa MaKCUMyMa, MHUHHUMYMa, CYMMBI
u cpenHero apudmernyeckoro. CoOpTUpPOBKA JaHHBIX B BBIIECIEHHOM
nauanas3one. [loctpoenne nuarpamm (rucrorpaMmma, KpyroBas guarpamma,
TOYeYHas aquarpaMma). Beroop tuna auarpammel

4.2

[IpeobpazoBanue Gpopmyd mpu KonupoBanuu. OTHOCUTEIbHAS, a0COTIOTHAS
U CMEIIaHHas ajpecanus

4.3

YcnoBHBIE BBIUKCICHUS B OIEKTPOHHBIX Tabnuiax. CymMmupoBaHUE
W TOACYET 3HAYEHUM, OTBEUAIONIUX 3aJaHHOMY YycioBuio. OOpaboTka
Oonpmux HaOOPOB JaHHBIX. UWCIEHHOE MOACITUPOBAHUE B AJICKTPOHHBIX
Tabnuiax
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4.4

Ponb uH(pOpMalMOHHBIX TEXHOJOTHMI B pa3BUTHUM HSKOHOMUKH MHpA,
cTpanbl, pernoHa. OTKpbIThIE OOpa3oBareibHbIe pecypchl. [Ipodeccun,
CBSA3aHHBbIE € MHPOPMATUKONW U MHPOPMALMOHHBIMU TEXHOJIOTUSIMU: BEO-
IU3aiiHep, IPOrpaMMUCT, pa3pabOTYMK  MOOWIBHBIX  IPUJIOKEHUH,
TECTUPOBIIUK, aPXUTEKTOP MPOTPAMMHOI0 OOecleyeHus], CHEeIHATUCT IO
aHaJIM3y JIaHHbBIX, CHCTEMHBIN aIMUHUCTPATOP
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NEPEYEHDb (KOJUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJILHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS U DJIEMEHTOB
COJIEP)KAHUS IO UTH®OPMATHUKE

JIns mpoBefieHUsT OCHOBHOT'O TOCYJApCTBEHHOIO JK3aMeHa 10 HHGOpPMaTHKE
(OI'D mo wuHpOpMATHKE) HCIOIB3YETCS TepeueHb (KOAU(PUKATOP) MPOBEPSIEMBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHONM MPOrpamMMbl
OCHOBHOT'0 00111eT0 00pa30BaHUs U JIIEMEHTOB COACPIKAHUS.

IIposepsiembie HAa OI'D mo nndopmaTuke TPeOOBAHUA K Pe3yJibTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrPaMMBbI OCHOBHOT'0 00111ero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yabTaTam 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
TpeOOBaHUs OCHOBHOTI0 00111€T0 00pazoBanusi Ha ocHoBe PI'OC

| 3HaTh (MOHUMATH)
1.1 Brnanenne OCHOBHBIMM TNOHATUSAMH: HMHGpOpMalMs, Nepenaya,

XpaHeHue u o0paboTka MHPOPMALIUU, AITOPUTM, MOEIb, TU(POBOIL
OPOAYKT W WX HCIOJb30BAaHME [UIsl pEHIeHUs Y4eOHBIX U
IPAKTUYECKUX 3a7a4

1.2 Bnanenne mNOHATHSMU: BBICKa3bIBAHHWE, JIOTMYECKas OIEpaius,
JIOTUYECKOE BBIPAKECHUE

2 YMmers

2.1 YMeHue onepupoBaTh €IMHHUIIAMH W3MEpPEHUs HHPOPMALUOHHOTO
0o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.2 YMeHue 3anuchiBaTh M CpaBHUBAThH Lenble yuciaa ot 0 mo 1024
B PA3IMYHBIX MO3UIIMOHHBIX CHUCTEMax CYHUCICHHUS C OCHOBAHUSIMU
2, 8, 16, BBIMONHATH apupMETHUECKHUE OTIEpalluU HaJl HUMHU

2.3 YMeHue KoIupoBaTh U JEKOJUPOBATH COOOIICHUSI IO 3aJaHHBIM
npaBujiaM; TMOHUMAHUE OCHOBHBIX IPUHIIMIIOB  KOJAWPOBAHUS
uHGOPMAIUH PA3TUYHON MPUPOIBI: TEKCTOBOM, rpaduyecKoil, ayiuo

24 YMeHne 3anuchiBaTh JIOTUYECKUE BBIPAXKEHUS C UCIIOJIb30BAHUEM
JNU3BIOHKIMY, KOHBIOHKIMA W OTPULIAHUA, ONPEAEIATh UCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM, €CIM H3BECTHBl 3HAYECHUS WCTUHHOCTHU
BXOJSIIMX B HEro NEPEMEHHBIX, CTPOUTh TaOJMIBI MCTUHHOCTH
JUISL JIOTUYECKUX BBIPAXKECHUU; 3alMChIBATH JIOTUYECKUE BBIPAKCHUS
Ha U3y4aE€MOM SI3bIKE POrPaMMHUPOBAHUS
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2.5 YMeHHE COCTaBNIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE ~ QITOPUTMBl N8 YIpaBICHUS  HUCIIOIHUTENISIMU
(Uepenamka, YepTe:kHUK W JApPyrue); co3JaBaTh MU OTJIAXKUBAThH
IPOrpaMMbl Ha OJTHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlkonpHbli AJropuTMuUYecKuii  S3bIK),
peau3ylouMe HECIO0XHbIE aJIrOpUTMbl  OOpaOOTKM  YHMCIIOBBIX
JAHHBIX C UCIOJIb30BAaHUEM LIMKJIOB M BETBJICHHI; yMEHUE pa3OuBaTh
3a/laud Ha TMO0J33Ja4M, HMCIO0JIb30BATh KOHCTAHTHI, NEPEMEHHbIE U
BBIDAKEHUS ~ PA3JIMYHBIX  TUIOB  (YMCJIOBBIX,  JIOTUYECKHX,
CUMBOJIbHBIX); aHAJIM3UPOBATh IPEeIJI0KEHHbBIN QJITOPUTM,
ONpeNeNsTh, KaKuhe pe3yJbTaThl BO3MOXHBI IPU  33JaHHOM
MHOXECTBE UCXOIHBIX 3HAYEHU I

2.6 YMeHue 3amucarb Ha HM3Yy4a€MOM SI3bIKE IMPOrPAMMHUPOBAHUS
QITOPUTMBI MPOBEPKHU JIETUMOCTH OJIHOTO IIEJIOTO YUCia Ha JPYroe,
IIPOBEPKH HATYPAJIBHOTO 4YHCJIAa HA MPOCTOTY, BBIACICHHUS ITUQP
U3 HATypPaJIbHOTO YHUCJIa, MMOMCK MAaKCHUMYyMOB, MUHUMYMOB, CYMMBbI
YUCJIOBOM TTOCIICIOBATEIHHOCTH

2.7 Brnagenne ymMeHneM OpUEHTHPOBATHCS B MEPAPXHUECKON CTPYKTYpe
dbaiinoBoi cuctemsbl, padboTaTh ¢ PaliIoBON CUCTEMON MEPCOHATBLHOTO
KOMITBIOTEpa € HCIOJNBb30BaHWEM Tpaduueckoro uHTEpdeiica,
a IMEHHO: CO3]1aBaTh, KOIUPOBATh, NIEpeMeNIaTh, IEPEUMECHOBBIBATD,
yIaJsaTh U apXUBHPOBATH (PAiIbl U KaTaJoru

2.8 Bnanenue YMEHUSAMH U HaBbIKAMH UCIIOJIb30BaHUS
UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUHM ISl TIOMCKA,
XpaHeHusi, 00pabOTKU M Tepelayd U aHallu3a pPa3IMYHBbIX BHUJIOB
uH(popMauu

29 VYMeHnue BbIOMpaTh COCOO MPEACTABICHUS JNaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOM 3ajadeil (TaOJULbI, CXEeMbl, TpadUKH, JTUarpaMMmbl)
C HCIOJb30BAHHEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

2.10 YMenue ¢dopmanuzoBaTh U CTPYKTYpHpOBaTh  HMH(MOpPMAIHIO,
UCIIOJIb3Ysl  DJIEKTPOHHBbIE TaOMMIbl [ 0OpabOTKH, aHaln3a
Y BHU3yaJM3allid YHCIIOBBIX JAHHBIX, B TOM YHCIE C BbIIEICHUEM
quana3oHa TaOJIWIbl W YHOPAJIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHSATH B AJNEKTPOHHBIX TaOnHIax (HOpMyJIbl
JUISL  pacyeToB C  HUCIOJIb30BAHMEM  BCTPOCHHBIX  (PYHKUUH,
a0COJIIOTHOM, OTHOCHUTEIBbHOM, CMEIIaHHOH aJpecallnu;
UCIIOJIb30BaTh  DJIEKTPOHHBIE  TaOMMIBI  JUISI  YUCJICHHOTO
MOJIETMPOBaHUSl B MPOCTBHIX 3a7a4ax M3 pPa3HbIX MPEIMETHBIX
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obnacreu
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IlepedeHb 3;1eMEHTOB coiep;KaHus, npoBepsieMbix Ha OI'D no undpopmaTuke

Kon

[IpoBepsieMblil 3JIEMEHT COJICPIKAHUS

1

[{uppoBast rpaMOTHOCTH

1.1

@aitnel 1 manku (kataynoru). [IpuHIUMIBI MOCTpoeHus (HalIOBBIX CHUCTEM.
[lonnoe ums daiina (manku). Ilyte k daiiny (manke). Pabora ¢ daiinamu
Y KaTaJoramMu CpeJCTBAMH OINEPALMOHHON CUCTEMBI: CO3/1aHUE, KOMMPOBAHUE,
nepeMenieHne, nepeuMeHoBaHne U yJaaneHue (aiioB U Manok (KaTaJoros).
Tunel ¢aiino. CpoiicTBa (QainoB. Paitnosbiii MeHemxkep. [louck daiinos
CpEIICTBAMH OTEPAIMOHHON CUCTEMBI

1.2

OO0beauHeHne KoMmIbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-
cailT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. I[louckoBbie CHUCTEMBI.
[Touck nHpOpMaIIUK 1O KIIFOYEBBIM CJIOBAM U 10 U300paXKEHUIO.
JlocToBEpHOCTH uHdopmaImu, MOJIYYEHHOU u3

Unrepnera. IP-agpeca y3noB. CereBoe XpaHeHUE JaHHBIX

Teopernyeckre 0CHOBBI HH(POPMATHKHU

2.1

JIucKpeTHOCTh J1aHHBIX. BO3MOXXHOCTH OMHCAaHUS HEMPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOIIBIO TUCKPETHBIX JTAHHBIX.

CumBon. Andasut. MomHocts andabuta. [[Bonunsiii andasur. Koaudyecto
BCEBO3MOJKHBIX CJIOB (KOJOBBIX KOMOWHAIWN) (UKCUPOBAHHOU JUTMHBI
B aBonuHoM andasute. [IpeobpazoBanue mobOoro andaButa K JBOUYHOMY.
KonuuectBo pa3nuyHbix cJIOB  (UKCUPOBAHHOM JJWMHBI B  andaBuTe
OIPEICIICHHOW MOIIHOCTH.

KonupoBanue cuUMBOIOB OHOTO ajdaBUTa C TIOMOIIBI0O KOJOBBIX CJIOB
B JIpyroMm andaBuTe, KOJI0Bask TaOIHIIA, TEKOJUPOBAHHE.

KonnpoBanne tekctoB. PaBHoMepHbI koa. HepaBHOMepHbIl ko4. KonnpoBka
ASCII. Bocemubutabie komupoBku. I[lonstue o komupoBkax UNICODE.
JlekogupoBaHue  COOOIIEHWA  C  HKCIOJB30BAHHEM  PABHOMEPHOTO
¥ HEPAaBHOMEPHOTO KoJa. MTHpopMallMOHHbIN 00BEM TEKCTa

2.2

NudopmarimonHslii 00beM HaHHBIX. BUT — MUHMMabHAS €IMHUIA KOJUYECTBa
nHpopManu — IBOUYHBIN pa3psa. Eaunuibl uaMepeHus HHPOPMAITMOHHOTO
o0beMa JaHHBIX. but, 6alT, KMI00alT, MeradamnT, ruradaT.

CxopocTh nepeaavu JaHHbIX. EJUHUIIBI CKOPOCTH Mepeiaun JaHHBIX

23

KomupoBanne 1Beta. IlBeroBeie Mogenu. Mogaenr RGB. ['myOuna
KonupoBaHus. [lanurpa.

PactpoBoe u BekTOpHOE mpeiacTaBieHue uzoOpaxkeHuid. Ilukcens. OreHka
nHOOPMAITMOHHOTO 00beMa TpaduUecKuX JaHHBIX IS PAcTPOBOTO
N300paXeHUS
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24

KomupoBanue 3Byka. PaspsaHocts u yacrora 3anmucu. KoamuecTBo KaHAIOB
3aIKCH.

OneHka KOJWYECTBEHHBIX IMAPAMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM
U XpaHEHUEM 3BYKOBBIX (DailioB

2.5

Hemno3unMoHHble W TMO3UIMOHHBIE  CHUCTEMbl  CUUCIEHHS.  AJjdaBur.
OcuHoBanue. Paspepnytast ¢opma 3anucu uucna. llepeBosn B JeCATHUHYIO
CUCTEMY YHUCEJ, 3alTUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS.

Pumckast cuctema cuuciaeHus

2.6

JIBonuHas cucrema cuucienus. IlepeBon nensix yucen B npenenax ot 0 1o
1024 B nBOMUHYyIO cucTeMy cuucieHusd. BocbMepuuHas cucTeEMa CUUCIEHUS.
[lepeBox ymcen W3 BOCBMEPUYHOM CHCTEMBI B JIBOMUHYIO U JIECSTHYHYIO
cucteMbl u oOpatHo. IllecTHaguatepuuHas cucrema cuucieHus. llepeBon
yycell U3 WIECTHAALUATEPUYHOW CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO
U JICCSITUYHYIO CUCTEMBI M OOPaTHO.

ApudmeTnueckre onepanuy B ABOUYHONW CUCTEME CUMCICHHUS

2.7

Jlornyeckne  BBICKa3bpIBaHUA. Jlormdyeckne  3HAUCHHS  BBICKA3bIBAHHM.
DJIeMEHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlormyeckue orepanuu:
«» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXEHHE), «WIn»  (IU3bIOHKIUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jormueckoe ortpuianue). I[lpuopurer
JIOTUYECKUX OTepaIvid. Onpenenenue WCTUHHOCTHU COCTaBHOI'O
BBICKAQ3bIBAHUS, €CJIM HM3BECTHBHI 3HAUCHMUS HCTHUHHOCTH BXOJISIIMX B HETO
AJIEMEHTApHBIX BbICKa3biBaHUU. Jlormyeckue BbIpaxkeHus. IlpaBuna 3amucu
JOTUYECKUX BbIpakeHUi. I[locTpoeHne TaONMI] WCTUHHOCTH JIOTHYECKHUX
BBIPaKCHUU

2.8

Jlormueckue 3J1eMeHThI. 3HAKOMCTBO C JIOTHUYECKUMHU OCHOBAMU KOMIIBKOTEpA

29

HenpepeiBHble n auckpetrHsle monaend. Mmuranmonnsle mopenu. Mrpossie
mozenu. OLeHKa aJeKBATHOCTH MOJEIN MOJAEIUPYEMOMY OOBEKTY M LIEISAM
MOJEIIMPOBAHUS

2.10

Tabnuunbie mogenu. Tabnuia kak NpeacTaBIeHUE OTHOLICHHUS.
basel nanHbiX. OTOOp B TaOJHIE CTPOK, YAOBIETBOPSIOIIUX 33JaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, myTtb. OpueHTHpOBaHHbIE MU HEOPUEHTUPOBAHHbBIE
rpader. Inuna (Bec) peOpa. BecoBas marpuma rpada. JnuHa myTH MEXITy
BepmrHamu rpada. [Tonck ontumansHOro myTH B rpade. HauansHas BepmnHa
(MCTOYHMK) M KOHEYHas BepIIMHa (CTOK) B OPHUEHTHPOBAHHOM Trpade.
Brrunciienne komudecTBa MyTeH B HAMPABICHHOM allUKINYECKOM Tpade

2.12

HepeBo. Kopenw, BepmmHa (y3en), JucTt, pedpo (mayra) nepera. Bricota
nepesa. I[logmepeBo. Ilpumepsl wucmonb3oBaHus  JepeBbeB. [lepedop
BapUAHTOB C TIOMOIIBIO JIEpeBa
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AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

CpotictBa aniroput™a. CiocoObl 3aITUCH aIropuT™Ma (CIOBECHBIH, B BUJIE OJIOK-
CXEMBbI, IPOrpamMma).

CocrapjieHHME aJITOPUTMOB M TIPOTpaMM C HCIOJIb30BAHUEM BETBJICHUH,
[UMKJIOB M BCIIOMOTATEJIbHBIX AJTOPUTMOB [IJISi YIPABJICHHUS HCIIOJHUTEIEM
(Pobor, Yepenamka, YepTexHUK u JApyrue). BelnoliHEHHE alIrOpUTMOB
BPYYHYIO U Ha KOMIIBIOTEPE

3.2

SA3bik nporpammupoBanust (Python, C++, Ilackane, Java, C#, IlIkonbHbIi
AnroputMudeckuil SA3bIK).

CucremMa npOrpaMMHUpPOBAHMS: PEJAKTOP TEKCTa Iporpamm, TPAHCIATOP,
OTJIa/IYUK.

[lepemennas: Tur, uMms, 3HadyeHHe. llenble, BelIECTBEHHBbIE W CHMBOJIBHBIE
NIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApPUPMETUYECKUE BBIPAKEHUS M TOPAIOK HX
BbIUMCIIeHHd. Onepanyu ¢ [EJbIMU YUCIaMH: LEJIOYHMCIECHHOE [EJIECHUE,
OCTaTOK OT JICJICHUS.

BerBnenus. CocraBHble  yciOBUsL  (3aIIUCh  JIOTUYECKUX  BBIPAKEHUH
Ha M3y4aeMOM s3blke mporpammupoBanus). HaxoxneHne MUHUMyMa
U MakcuMyMma U3 JBYX, TpPeX M YeTbIpex uucen. PernieHue KBajpaTHOTO
ypaBHEHUS, UMEIOIIEr0 BEIIECTBEHHBIE KOPHH.

[Mukn ¢ ycnoBuem. AnroputM EBkimza ans HaxoXIEHUS HaUOOJBIIETO
oOuiero  Aenurenss JABYX HaTypajbHbIX 4yucen. Pa3Ouenuwe 3amucu
HATYpaJbHOTO YKCA B TO3UIIMOHHOM CHUCTEME C OCHOBaHUEM, MEHBIIUM
win paBHeIM 10, Ha OoTAEIBHBIC ITUQPHIL.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI ITPOBEPKH IEIMMOCTH OJHOTO LEJIOTO YUCa
Ha Jpyroe, IpOBEPKH HATYPAIBHOIO YUCIA HA IPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lojcuer 4acTOTHI TOSIBJICHHS CHUMBOJA
B cTpoke. Berpoennbie dhyHKIMU 11st 00pabOTKHU CTPOK

3.4

OnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pabOThl ajlropuTMa IpU JTaHHOM
MHO>XECTBE BXOJIHBIX JAHHBIX, OMpEJEICHUE BO3MOKHBIX BXOJHBIX JTAHHBIX,
MPUBOMSIIUX K JAHHOMY PE3yJbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OpgHOMepHBIE MaccuBBl. COCTaBIICHHE
U OTIajgKa MpOrpaMM, peaM3yIOIIUX THIIOBBIE aJTOPUTMBI 00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MaCCHBOB, HA OJHOM M3 SI3BIKOB IPOTPAMMHUPOBAHUS
(Python, C++, Ilackanw, Java, C#, IllkonbHblli AJropuTMuUuYecKuil SI3bIK):
3ar0JIHCHUE YHCJIOBOTO MAacCHBa CIyYaHBIMH YHCIAMH, B COOTBETCTBUH
c QopMmynol wiMm TyTEM BBOJA YHWCEJ, HAXOXJIECHHWE CYMMBI JJIEMEHTOB
MAacCHBa, JUHEHHBIM IMOMCK 3aJaHHOrO 3HAYE€HHWS B MAacCCHBE, IIOJICYET
9JIEMEHTOB
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MacCuBa,  yAOBJETBOPSIOIIMX  33JaHHOMY  YCIIOBHIO,  HAXO0XJICHHE
MUHUMAJILHOTO (MaKCUMAaJIbHOT'0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.
OOpaboTKa MOTOKAa JAHHBIX: BBIUYMCIECHUE KOJUYECTBA, CYMMbI, CPEIHETO
apu(PpMETUYECKOr0, MUHUMAIBHOTO U MAaKCUMAJIbHOTO 3HAYEHHS 3JIEMEHTOB
II0CJIE0BATENBHOCTH, YAOBIETBOPSIOIINX 3alaHHOMY YCIOBUIO

3.6

VYopasnenune. Curnan. O6parnas cBs3b. [loayueHne cuUrHaaoB OT HU(PPOBBIX
JATYMKOB (HANpUMeEp, KacaHus, pACCTOSHHUS, CBeTa, 3Byka). [lpumepsl
UCIIOJb30BAaHUSl TMPUHIMIA OOpaTHOM CBA3M B CHUCTEMax YIMpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU C TIOMOLIBIO JaTYUKOB, B TOM YHUCIE
B pOOOTOTEXHUKE

WNHupopmalinoHHbIE TEXHOJIOTUU

4.1

TexcToBBIE JAOKYMEHTHI W HUX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuia, ab3ail,
CTpPOKa, CJIOBO, CUMBOJ).

TekcToBBIE mpoueccop —  MHCTPYMEHT  CO3JaHus, PEeAaKTUPOBAHUS
u popmatupoBanus TekcToB. [IpaBuina Habopa TekcTa. PegakTupoBanue Tekcra.
CpoiictBa cumBoJioB. Ipudt. Tunsl mpudroB (pyOseHble, ¢ 3acedykamu,
MoHoIMpuHHBIE). [lomykupHoe u KypcuBHoe HauepTaHue. CBoiicTBa ab3aleB:
rpaHMIIbl, a03aIHBINA OTCTYII, HHTEPBAJI, BBIpaBHUBaHUE. [[apamMeTpsl CTpaHUIIbI.
CruneBoe popMaTUupoBaHUE.

CrtpykrypupoBanue HMHPOPMAIMM C TOMOIIBI0 CIOHUCKOB H  TaOmHII.
MmoroypoBHeBbIie ciucku. Jlo0aBiaeHrne TabIuIl B TEKCTOBBIE JOKYMEHTHI.
BceraBka m300pakeHnid B TEKCTOBBIE JOKYMEHTHL. OOTekaHuEe H300paKeHH
TeKCTOM. BKiIroueHne B TEKCTOBBIM JTOKYMEHT Juarpamm, Gopmys, HyMepaiuu
CTpaHUI], KOJIOHTUTYJIOB, CCBUIOK U IPYTUX JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpaduueckux MPUMUTHBOB.

Omneparnuu pegakTupoBaHus rpadguuecknx 00bEKTOB, B TOM YUCIE MUGPOBBIX
dbotorpaduii: m3mMeHeHue paszMepa, oOpe3ka, MOBOPOT, OTpaxeHue, padbora
c obnactsmu (BBIICIICHUE, KOMTMPOBAHUE, 3aTMBKa IIBETOM), KOPPEKITUS 1[BETA,
SPKOCTH ¥ KOHTPACTHOCTH.

Bektoprnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeIICTBaMH TEKCTOBOTO MPOIECCOpa WIH IPYTUX MporpamMM (TIPHIIOKECHHHN ).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMECHTBI

43

[TogroroBka mMynbTUMeAUHHBIX Tipe3eHTarui. Cnaiin. JloOaBieHue Ha ciaiif
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMu.
JloGaBrieHre Ha caiil ayJMOoBU3YyaIbHBIX JAaHHBIX. AHUMaIs. [ unepcchuiku

4.4

Tumnbl gaHHBIX B SYEHKaX AJIEKTPOHHOM Tabnuubl. PenaktupoBaHue
u (popmarupoBanue Tabnui. BecTpoeHHble GyHKIMM )11 TOMCKAa MaKCUMyMa,
MHUHHMYyMa, CYMMBbI U cpenHero apudmernyeckoro. COpTHpOBKA JTaHHBIX
B BbIJCJICHHOM auana3one. [locTtpoenue nuarpamm (THCTOrpaMma, Kpyrobas
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JquarpaMMa, ToueuHas quarpaMmma). Beroop tuna auarpammel.

[IpeoOpazoBanue dhopmyn mpu komupoBaHuu. OTHOCHUTENbHAS, aOCOTIOTHAS
Y CMEIIIaHHAs aJipecarus

4.5

YcnoBHBIE BRIUYMCIEHUS B DJIEKTPOHHBIX Ta0auax. CyMMUpOBaHHUE U MOICUET
3HAUEHWH, OTBEYAIOIINX 33aJIaHHOMY ycoBHUI0. OO0paboTKa OONBITUX HAOOPOB
JTaHHBIX. YHCIIEHHOE MOJICTMPOBAHNE B DJICKTPOHHBIX TaOIUIIAX
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