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@enepanbHasg paboyas nporpamMma 1o yudeOHomy npenmery «MHdopmaTrkay
(mpeametHas obnacth «MartemaTnka W MHPOpMaTHKa») (Jajlee COOTBETCTBEHHO —
nporpamMma mo uHGOpMaTHKe, MHPOPMATHKA) BKIIOYAET MOSCHUTENBHYIO 3aIUCKY,
cojepkaHue oOOydeHus, IUIAHUPYEMbIE  pe3yJlbTaTbl  OCBOEHHUS  NPOTPAMMBI
1o uH(OpMaTHKe, TEMaTHUYECKOE TUIAaHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITNCKA

[Iporpamma 1o wuH(pOpMAaTHKE HA YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOTrpaMMbl  OCHOBHOTO OOIIEro oOpa3oBaHUsl, MPEACTABICHHBIX
B ®I'OC 00O, a Ttaxxe denepanbHOl padbouei MporpaMMbl BOCITUTAHUS.

[Iporpamma mo mHpopMaTHKe AT MpPEACTaBICHUE O IEJAX, OOIIel cTpareruu
oOy4yeHHsi, BOCHUTAaHUS M Pa3BUTUA OOYYAIOMIMXCA CPEACTBAMU HH(POPMATUKHU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAaET O0053aTeIbHOE MPEIMETHOE COJIEpKaHuUE,
Ipe1yCcMaTpPUBAET €ro CTPYKTYPUPOBAHKE T10 pa3jieliaM U TEMaM.

[Iporpamma 1o uH(pOpPMaTHKE ONpPENeNseT KOJUYECTBEHHbIE M KaueCTBEHHbIE
XapaKTEPUCTHKN YYEOHOTO0 MaTepuaia i KaXJoro roja H3y4YeHUs, B TOM UHCIIE
JUISL  COJEP>KATEeNIbHOIO HAIMOJHEHUS Pa3HOTO BHJA KOHTPOJA (IMIPOMEXKYTOUHOM
aTTeCTallui 00YYalONUXCsl, BCEPOCCUICKUX MPOBEPOUYHBIX PabOT, TOCYIapCTBEHHOM
WTOTOBOM aTTECTAIUN).

[Iporpamma 1o wHGOpPMATHKE SIBISETCS OCHOBOM JJII COCTaBJICHUS aBTOPCKUX
y4e€OHBIX MPOTpaMM, TEMATHIECKOTO TUIAHUPOBAHUS Kypca yUUTEIIEM.

[ensmu u3ydyeHuss uHGOPMATUKKA HAa YpOBHE OCHOBHOrO OOHIEro oOpa3oBaHHUS
SIBJISIFOTCSL:

dbopMHpOBaHUE OCHOB MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUA Hayku HHGOPMATUKH, JTOCTHIKEHUSIM HAYyUYHO-TEXHHUYECKOTO
nporpecca W OOIIECTBEHHOW TPAKTUKHM, 3a CYET pa3BUTUS NPEJCTaBICHUN
00 wHbOpMAIUM KaK O BaXKHEWIIIEM CTPATErMYECKOM pecypce pa3BUTHSL JTUYHOCTH,
rocyJgapcrBa, oOIIecTBa, TOHUMAaHUS poJd  WHOOPMAIIMOHHBIX  IPOIIECCOB,
UH(OPMAITMOHHBIX PECYPCOB M MHPOPMAIIMOHHBIX TEXHOJIOTHI B YCIOBUSAX IUGPOBOU
TpaHchOpMALIK MHOTUX cep KU3HU COBPEMEHHOTO OOLIECTBA;

oOecrieueHrUe  YCJIOBHH, CIOCOOCTBYIOIIUX  PAa3BUTHIO  AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK  HEOOXOAMMOTO YCJIOBUS  NPOGECCHOHATLHOW  ACSTEIbHOCTU
B COBPEMEHHOM HH(POPMAIMOHHOM OOIIECTBE, MPEIIOJIaraoliero CrnocoOHOCTh
oOyyarorerocs pa3orMBaTh CIOKHBIC 331a4d Ha 00Jiee MPOCThIC MOA3aa4H, CPABHUBATh
HOBBIE 337]a4M C 3aJadyaMM, PEIIEHHBIMU paHee, ONPEeNesaTh IIaru JJisl JOCTHKEHUs
pe3yibTaTa v TaK Jajiee;

dbopMupoBaHHE U  pa3BUTHE KOMIICTEHIIMM oOydarommxcss B  00JIacTH
UCIIOJB30BaHUsA WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM, B TOM 4YHUCIIE
3HaHWM, YMEHUN U HABBIKOB PabOThI ¢ WMH(OpMaIuen, nporpaMMUpOBaHUS,



KOMMYHUKAIIUM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCIOBUSX OOecredeHus
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH 00yYaroIIerocs;

BOCITUTAHWE OTBETCTBEHHOTO M W30HMPATEIHLHOTO OTHOMICHUS K WHGOpMAIUN
C yu€TOM TMpaBOBBIX M OTUYECKUX AaCHEKTOB €€ paclpoCTpPaHEHUS, CTPEMIICHHUS
K TMpOAODKEHHI0 00pa3oBaHuss B 00JacTH UHOOPMAIMOHHBIX TEXHOJOTUH U
CO3HIaTENIBHOM ACSITEILHOCTH C IPUMEHEHHEM CPEACTB HHPOPMAIITMOHHBIX TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKAET:

CYUIHOCTh HUH()OPMATUKY KaK HAYYHON TUCIUILIMHBI, U3y4alole 3aKOHOMEPHOCTH
OpOTeKaHUsT M  BO3MOXKHOCTH  aBTOMATH3alMM  MH(POPMAIMOHHBIX IPOIECCOB
B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH NMPUMEHEHUS UH(POPMATUKH, MPEK]Ie BCero MHPOpMAITMOHHBIC
TEXHOJIOTUH, YIIPABJICHUE U COLMATIbHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep  uHGOpMaTUKu U HUHPOPMAIMOHHOU
JESITEIbHOCTH.

Nzydyenne nHOOPMATUKH OKa3blBae€T CYLIECTBEHHOE BIUSHUE Ha (POpMHpOBaHUE
MHUPOBO33pEHUsI O0YYaIOIIErocsi, €ro >KU3HEHHYIO MO3UIUIO, 3aKJIaJbIBAET OCHOBBI
MOHUMAHUSI TPHUHIUINOB (DYHKIIMOHHUPOBAHUS W WCIOJb30BaHUS HH(POPMAIIMOHHBIX
TEXHOJOTHH Kak HEOOXOAMMOTO MHCTPYMEHTA MPAKTHYECKH JI000H AESITeTbHOCTH U
OIHOTO W3 HaubOoJee 3HAYMMBIX TEXHOJOTHYECKUX JOCTHKCHHA COBPEMEHHOU
UBUIM3aK. MHOTHE TPEIMETHBIE 3HAHUS W CIIOCOOBI JESTEIHHOCTH, OCBOCHHBIC
0OyJaronuMuUCs TpHU U3YYCHUH HH(POPMATHUKH, HAXOAT MPUMEHEHHE KaK B paMKax
00pa3oBaTeNbHOTO MpoIlecca MPU U3YYCHUH JPYTUX MPEIMETHBIX 00JacTeil, Tak u
B WHBIX JKU3HEHHBIX CHUTYAIUSAX, CTAHOBSITCS 3HAYUMBIMH I (POPMUPOBAHUS KAueCTB
JUYHOCTH, TO €CTh OPUCHTUPOBAHBI HA (DOPMUPOBAHUE METANPEAMETHBIX M TUYHOCTHBIX
pPe3yJIbTaTOB OOyUYCHHUS.

OcHoBHBIE 3amauu ydeOHoro mnpenmera «Wudopmatukay — copMupoBaTh
y 00y4aronuxcs:

MOHUMAaHUE MPHUHIUIIOB YCTPOMCTBA U (YHKIIMOHUPOBAHUSI OOBEKTOB LIM(PPOBOTO
OKPY)KEHHUS, TPEACTABICHUs 00 WCTOPUM U TEHICHIUSAX pa3BUTUA WHOOPMATHKU
nepuojia 1udpoBoii TpaHchopMaIiu COBPEMEHHOTO OOIIIECTRA;

3HaHWS, YMCHHS W HaBBIKM TPAMOTHOW ITIOCTAHOBKHM 3a7a4, BO3HUKAFOIIMX
B TPAKTUYECKOW JESITENbHOCTH, I WX PEHICHUS C TMOMOIIbI0 HWHOOPMAIMOHHBIX
TEXHOJIOTHI, YMEHHSI ¥ HABBIKU ()OPMATM30BAHHOTO OMMCAHUS MIOCTABICHHBIX 33]1a4;

0a3oBble 3HaHUA 00 WHGOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHCIE
0 MaTeMaTUYECKOM MOJICITMPOBAHUY;

3HAHWE OCHOBHBIX aJITOPUTMHUYCCKUX CTPYKTYp U YMEHUE TMPUMEHSTh 3TH 3HAHUS
JUTS TIOCTPOCHHUSI alITOPUTMOB PEIICHUS 33724 M0 UX MaTEMAaTUIECKIUM MOJICIISM;

YMEHUS U HaBBIKM COCTABIICHUSI MPOCTHIX MTPOTPaMM IO MOCTPOCHHOMY aJITOPUTMY
Ha OJTHOM M3 SI3BIKOB MPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI;

YMEHUS U HaBBIKA 3(PPEKTUBHOTO MCTOIB30BAHMS OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpaMm (MPHIJIOKEHUM ) 00IIero Ha3HAUYCHUS U UH(POPMAITMOHHBIX CUCTEM



JUISL pElIeHUs] C UX TMOMOIIbI0 MPAKTHUECKUX 3aj]lay, BilajieHue 0a30BbIMH HOPMAaMHU
UH(GOPMAIIMOHHON 3TUKH U MPaBa, 0CHOBaMHU MH(GOPMALIMOHHON 0€3011aCHOCTH;

yYMEHHE IPaMOTHO UHTEPIPETUPOBATH PE3YJIbTAThl PEHICHHS MPAKTUUYECKHUX 3a/1a4
C TOMOIIBI0 WH(MOPMAITMOHHBIX TEXHOJIOTHM, MPUMEHSATH MOJYYCHHBIC PE3yJIbTAThI
B IIPaAKTUYECKOM ACSATEIbHOCTH.

Hemn wu 3amaun u3ydeHuss HMHPOPMATUKUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs OMPEACISAIOT CTPYKTYPY OCHOBHOTO COJEp)KaHUA Y4YeOHOro mpeaMera
B BUJIE CIEAYIOIIUX YETHIPEX TEMATUYECKUX PA3/ICNIOB:

1udpoBasi TPaMOTHOCTB;

TEOPETUUYECKHE OCHOBBI MH()OPMATUKY;

ITOPUTMBI U TPOrPAMMHUPOBAHMUE;

uH(OPMAIMOHHBIE TEXHOJIOTHUH.

OO6miee yKcIo 4acoB, PEKOMEHOBAHHBIX JUIsl U3y4YEeHHS] UH(HOPMATUKU Ha 0a30BOM
ypoBHe, — 102 gaca: B 7 knacce — 34 ydaca (1 yac B Henemo), B 8 kinacce — 34 yaca
(1 gac B Henen0), B 9 kimacce — 34 gaca (1 yac B HeJIEIIO).



COJEPXAHUE OBYUYEHUA

7 KIIACC

udpoBasi rpaMOTHOCTH
Komnvromep — ynusepcanvnoe ycmpoticmeo 0opabomku 0aHHbIX

KoMmneioTep — yHHBepcaidbHOE BBIYUCIUTEIBHOE YCTPOWCTBO, padoTaroliee
0 mporpamme. THIIBI KOMIIBIOTEPOB: I€PCOHAJIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYTIEPKOMITBIOTEPBI. MOOHIIBHBIE YCTPOMCTBA.

OcCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpA U UX HazHadueHue. [Iponeccop. OneparuBHas
U JIOJTOBPEMEHHAS MaMsATh. Y CTPOMCTBA BBOAA U BbIBOJA. CEHCOPHBIA BBOJ, JATUMKHU
MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHUUECKON ayTeHTU(UKALINH.

HcTtopusi pa3BUTUS KOMIIBIOTEPOB W IpOrpaMMHOro obtecredenus. llokoneHus
KOMITBIOTEPOB. COBpPEMEHHBIE TEHACHIUHU PA3BUTHSI KOMIIBIOTEPOB. CylIEpKOMIIBIOTEPHI.

[TapayienbHbIe BEIYACICHUS.

[Tepconanbhblil kKomnbrOTEp. [Ipoiieccop u ero xapakTepuCTUKH (TaKTOBAsk 4acTOTa,
pa3psaHocTh). OmnepatuBHas naMsTh. JlOJrOBpeMEHHas NaMsATh. Y CTPOICTBAa BBOJA
1 BbIBoAa. OOBEM XpaHMMBIX JAHHBIX (ONEpAaTUBHASA MMAMITh KOMIIBIOTEpA, KECTKUN U
TBEPAOTENbHBIN UCK, TOCTOSIHHAS TaMsATh cMmapToHa) M CKOPOCTh JOCTyMa
JUISL PA3JIMYHBIX BUJIOB HOCHUTEIIEH.

TexHuka 6€30MaCHOCTH U TIPaBHIIia padOThHI Ha KOMITBIOTEPE.

IIpoepammul u oannvle

[Iporpammuoe  oOecrieueHue  KoMmmbioTepa.  [IpukiagHoe  mporpamMmHOE
obecrnieuenue. CuctemMHoe nporpaMMmHoe obecriedueHrne. CUCTEMBbI MPOTPAMMUPOBAHUS.
[IpaBoBass oxpaHa mporpaMM | JaHHbIX. becruiatHbie W YCJIOBHO-OECIIaTHBIC
nporpammbl. CBOOOIHOE MPOTPAMMHOE OOeCIieYeHUE.

®aitnbl ¥ manku (katanoru). [IpuHnumnel moctpoenus QaitnoBbix cucteM. [lomHoe
uMsa (Qaitna (manku). [lyte x ¢aitny (manke). PaGota ¢ daiinamum u Karajmoramu
CpEeACTBAaMHM ONEPALMOHHOM CHUCTEMBI: CO3/1aHUE, KOIMPOBAHUE, IEPEMEIICHNUE,
nepeuMeHOBaHue U ynaneHue ¢GaiaoB U mamnok (katanoron). Tumbl ¢aitios. CBoicTBa
¢aiinoB. XapakTepHble pa3Mepbl (alIOB pa3IMYHBIX THUIIOB (CTpaHHUIA TEKCTa,
AJNIEKTPOHHAsT KHWra, (ororpadus, 3amuch MECHU, BUICOKIHUI, MOJHOMETPAKHBIN
¢bunpM). ApxuBanus JaHHBIX. lcmonb3oBaHue mnporpaMMm-apxuBaTopoB. DailioBbIi
MeHekep. Ilonck ¢haiiioB cpeacTBaMu OiepariOHHON CUCTEMBL.

Komrmbrorepasie BUpYCBI M JIpyrue BPEAOHOCHBIE mporpammbl.  [IporpamMmsl
JUUISL 3aLIUATHI OT BUPYCOB.

Komnvromepnwvie cemu

OO0benuHenre KoMmmbloTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuna, BeO-cailT.
Crpykrypa aapecoB Bed-pecypcoB. bpaysep. [Touckosbie cuctemsbl. [lonck nadopManmm
MO KJTFOUEBBIM CJIOBaM U 10 W300pakeHuto. JlocToBepHOCTh HH(MOPMAITUH, TTOJTYICHHON
u3 urepHera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAIIHIA.



CereBoil 3THKET, 0a30BbIE HOPMBbI MH(POPMALIMOHHON 3TUKHM U MpaBa Mpu padoTe
B UHTepHeTe. Ctparterun 0e3onacHoro noseaeHus B MIHTepHere.

Teopernyeckue 0CHOBbI HHPOPMATUKU
Hugpopmayus u ungpopmayuonusie npoyeccol

HNudopmanivs — 0JHO U3 OCHOBHBIX MOHSATHI COBPEMEHHOMN HAYKH.

WNudopmanusa kak CBeACHHs, NpeJHA3HAYCHHBIC IS BOCIPHUSTUS YEIOBEKOM,
U UHpOpMAIMs KaKk JaHHbIE, KOTOPbIE MOTYT OBbITh 00pabOoTaHbl aBTOMATU3UPOBAHHON
CHUCTEMOMU.

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTh ONHUCAHMSI HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOIIBIO JUCKPETHBIX JAHHBIX.

NupopmalinoHHble MPOLIECCHI  —  MPOLIECCHI, CBSI3aHHBIE C  XpaHEHHEM,
npeoOpa3oBaHUEM U Nepeaauei JaHHbIX.

IIpeocmasnenue ungpopmayuu

CumBon. Andaut. MomHocTs andaButa. PazHooOpasue s3bIKOB U an(aBUTOB.
EctecTBenHbie 1 hopmManibHbIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM s3bIKE. JIBOUYHBIM
andaput. KomuecTBO BCEBO3ZMOXKHBIX CJIOB (KOJOBBIX KOMOMHAIU) (PUKCUPOBAHHOMN
JUIMHBL B ABOMYHOM aindasute. I[IpeoOpa3zoBanue noboro andaButa K JBOUYHOMY.
KonuyecTBo paznuyHbIX CJIOB (DUKCHPOBAHHOW JIMHBI B ajidaBUTE OMpPEIeIEHHOM
MOIIIHOCTH.

KoaupoBanue cCMMBOJIOB OJHOTO ai(aBuTa ¢ MOMOIIBIO KOJAOBBIX CJIOB B APYroM
andasute, KOAOBas TAOINIIA, AEKOIUPOBAHNUE.

JIBomunbIi k0. [IpencraBienre TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
andaBuTe.

Nudopmarnmonnsiii 00b€M JaHHBIX. BUT — MUHUMAaIbHAs €AUHUIIA KOJIWYECTBA
uHdopMaIuu — JBOMYHBIA pa3psa. Equnuiel usmepenus nHGOPMAIMOHHOTO 00bEMa
naHubeIX. but, 0aiT, KHI0OAUT, MeradailT, ruradanT.

CkopocThb nepeadu JaHHbIX. ENMHUIIBI CKOPOCTH TIEpe/iauul TIaHHbIX.

KonmnpoBanne tekcroB. PaBHOMepHbli koxa. HepaBHoMepnblli kon. KoaupoBka
ASCII. Bocemubutueie komupoBku. [lonsitue o  komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCHOJIb30BAHUEM PaBHOMEPHOIO U HEPABHOMEPHOTO
kona. MHpopmarmonHbiii 00bEM TEKCTA.

Hckaxxenne nadopmaiuu npu nepeaaye.

OO1ee npencrabiieHre 0 HUGPOBOM NPEACTABICHUH ay/IMOBU3YaJIbHbBIX U IPYTUX
HEIMPEPHIBHBIX JAHHBIX.

Komuposanue 1sera. l{etoBsie mogenu. Moaens RGB. ['myOuna kogupoBaHus.
[TanuTpa.

PactpoBoe u BekTOpHOE TpeacTaBieHue wuzoOpaxeHuil. Ilukcens. OueHka
UH(OPMAITMOHHOTO 00bEMA rpaPUUECKUX JAHHBIX JJII PACTPOBOTO N300PAKEHHUS.

Komuposanue 3Byka. PazpsimHocTs 1 yactora 3anucu. KonnyecTBo kaHaIOB 3aIiCH.

OneHka KOJMYECTBEHHBIX I[1apaMETPOB, CBSI3aHHBIX C TMPEACTABICHHUEM U
XPaHEHUEM 3BYKOBBIX (haiijioB.



HNudopmanuoHHbIE TEXHOJIOTMH
Texcmosvie 00KyMmenmbl

TexcToBbIe JOKYMEHTBI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIla, ab3all, CTpoKa,
CJIOBO, CUMBOJI).

TexkCcToBBIM  IPOLECCOP —  HMHCTPYMEHT CO3JAHHUs, PENAKTUPOBAHMUS U
dbopmatupoBanus TekcToB. [IpaBmiia Habopa Tekcta. PenaktupoBanue Tekcra. CBoWicTBa

cumBoJioB. [pudt. Tunsl mpudtoB (pydrieHsle, ¢ 3aceykaMy, MOHOLIUPUHHBIE).

[Tomy>xxupHOE U KypcuBHOE HauepTaHue. CBOMCTBa ab3aleB: TPaHUIIbI, a03aI[HBIN
OTCTYI, HHTEPBaJ, BeipaBHUBaHuE. [lapameTpsl cTpanuibl. CTuneBoe popmMaTupoBaHHe.

CrtpykrypupoBanue HWHPOpMAMU C  TMOMOIIBIO  CHUCKOB M TaOIuII.
MmuoroypoBHeBble criickd. Jlo6aBieHne Tabaull B TEKCTOBBIE JOKYMEHTHI.

BceraBka wu3o0paxeHuii B TEKCTOBBIE JTOKyMEHTHl. OOTekaHue wuH300pakeHuin
TEKCTOM. BKiltoueHue B TEKCTOBBIN TOKYMEHT AMAarpaMmm, GopMyJl, HyMEpaLUY CTPAHULI,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['0J0COBOI BBOJA TEKCTA.
Ontuueckoe pacno3HaBaHue TekcTa. KommbrorepHslii nepeBoi. Mcmosb3oBaHue
cepBucoB MHTepHeTe a1 00paboTKU TEKCTA.

Komnvromepnas epaguxa

3HAaKOMCTBO ¢ TpauIecKuMu peakTopaMu. PactpoBsie pucyHku. Mcmonap3oBaHue
rpauaecKux MPUMHUTHBOB.

Omneparuu peakTUpoBaHUsl TpadUUECKUX OOBEKTOB, B TOM YHCIIE IU(POBBIX
dbortorpaduii: u3MEeHeHUE pa3zMepa, o0Ope3Ka, MOBOPOT, OTPpaKEeHHE, padoTa ¢ 00IaCTIMHU
(BBIICNICHNE, KOMHMPOBAHHWE, 3alWBKAa I[BETOM), KOPpPEKIHUs I[BETa, SPKOCTH H
KOHTPACTHOCTH.

Bexropnas rpaduka. Co3qanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO MPOIIECCOpa WK APYTUX Mporpamm (TpuioxeHuit). Jlo6aBieHne BEeKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

Mynemumeouiinvie npezeHmayuu

[ToaroroBka MyabTUMEIUUHBIX pe3eHTanuii. Cnaiij. JloO6aBieHue Ha ciaaij] TeKCTa
1 n3o0pakeHnii. Pabora ¢ HECKOIBKMMU ClIaiilaMHu.

JloGaBieHue Ha ciail ay JMOBU3yalbHBIX JaHHBIX. AHUMalus. [ unepcchuIky.

8 KJIACC

Teopernvyeckue 0CHOBbI HHPOPMATUKU
Cucmembl cuucienus

Hemno3unmoHHble M MO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pazsépnyrass ¢dopma 3anucu uymucna. llepeBon B JECATUYHYIO CHUCTEMY 4YHUCET,
3aMMCAaHHBIX B APYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrema cuncieHus.



JIBonunasi cucrtema cuucienus. [lepeBos nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHusi. BocbMmepuunas cuctema cuncienus. [lepeBosa uucen
U3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYIO U JIECATHYHYIO CHCTEMBI W OOpaTHO.
[llecTHaanaTepuyHas cucteMa cuuciieHus. [lepeBon uucen U3 ImieCTHaAIATEPUIHOM
CUCTEMBI B IBONYHYIO, BOCBMEPHYHYIO U JECATUIHYIO CHCTEMBI U 00paTHO.
Apudmernueckue onepaiu B JBOUYHON CUCTEME CUUCIICHUS.

Inemenmol Mamemamudeckou 102uKu

Jlornueckue BbICKA3bIBaHUS. Jlornueckue 3HAYCHUSA BBICKA3bIBAHU M.
DneMeHTapHbIE U COCTaBHBIE BbICKa3biBaHUA. Jlormueckue omneparuu:
«» (KOHBIOHKIIHMS, JIOTMYECKOE YMHOXXEHHE), «WIW» (IU3BIOHKIHS, JIOTUYECKOE
CIIOXKEHHUE), «He» (Jorumyeckoe oTpulanue). I[Ipuopurer TOTHYECKUX Orepanui.
OrnpeneneHne HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM HW3BECTHBI 3HAYCHUS
HMCTUHHOCTHU BXOJSIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBaHUM. JIOTHYECKUE BBIPAKECHHUSI.
[IpaBwia 3amucu JIOTHYECKUX BbIpaxkeHui. [locTpoeHwe TabOmWIl HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 3eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMU KOMITBIOTEPA.

AJITOPUTMBI U POTPAMMUPOBAHUE
Hcnonnumenu u ancopummol. Aneopummuyeckue KOHCMpyKyuu

[TousTre anroputma. MicnonHUTENN AIrOPUTMOB. AJITOPUTM Kak IJIaH yIPaBICHUS
HCIIOJTHUTETIEM.

CgoiictBa anroputma. CrnocoObl 3amucu ajaroputMa (CIOBECHBIN, B BHE OJIOK-
CXEMBI, IpOrpamMma).

AnroputMudeckne KOHCTpyKuMH. KoOHCTpykimusi «ciaegoBaHue». JIuHeWHbIN
anroput™. OTpaHUYEHHOCTh JTUHEWHBIX aJTOPUTMOB: HEBO3MOXXHOCTh MPEIYCMOTPETH
3aBUCHUMOCTbH TMOCJIEIOBATEIBHOCTH BBITIOJIHSIEMBIX JEHCTBUN OT UCXOJIHBIX JIAaHHBIX.

KoHcTpykius «BeTBiIeHHUE»: ToOJHas U HemodHas Qopmbl. BeimonHeHue
U HEBBINIOJHEHUE YCIOBUSA (MCTUHHOCTh U JIOKHOCTH BBICKa3biBaHusi). [IpocTeie u
COCTaBHBIE YCJIOBUS.

KoHCTpyKIMsi «IOBTOpEHHMS»: LHMKIbI C 33JaHHBIM YHCJIOM ITOBTOPEHHUIA,
C YCIIOBUEM BBITIOJTHEHUS, C IEPEMEHHOM ITUKIIA.

Pazpabotka s (opmManbHOTO HMCHOJHUTENS — AIrOpPUTMa,  MPUBOJIAIIETO
K TpeOyeMoMy pe3ylbTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX aJTOPUTMOB C HCIOJb30BAHUEM LIMKIOB W BETBJICHUN ISl YIPABIICHHS
dbopMaTbHBIMU HMCIOJHUTENSAMU, TakuMH Kak PobGort, UYepenamka, YepTExXHUK.
BrinonHeHue anropuTMoB BpYUHYIO U Ha KOMIIbIOTEpe. CUHTaKCUYECKUE U JIOTHYECKHE
omnOku. OTKa3bI.

A3biK npoepammuposarus

SA3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbIH
Anroputmudeckuid SA3bIK).

Cucrema nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTA POTPAMM, TPAHCISATOP, OTIATYHUK.



[lepemennas: tum, wums, 3HadeHue. Llenble, BellecTBEHHbIE U CHUMBOJIbHbBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApuMETHUYECKHE BBIPAKEHUS U MOPAIOK UX
BbluKclieHHs. Onepauuu C LEJbIMUA YKMCIAMH: LIEJIOYMCIEHHOE JIEJIEHHE, OCTaTOK
OT JIeTICHUSI.

BerBnenus. CoctaBHblE YCIOBUS (3aMUCh JIOTUYECKUX BBIPAXKEHUN HAa M3y4aeMOM
A3bIKE MpOrpaMMHpoBaHusd). HaxoxaeHne MUHMMyMa U MakCUMyMa M3 JIBYX, TPEX U
YeThIpEX yncel. Pelmenre KBaipaTHOr0 ypaBHEHHUSI, UMEIOIIETO BEILIECTBEHHbIE KOPHH.

JuanoroBasi oTJIaJlka MPOrpaMM: MOIIATOBOE BBIMOJIHEHUE, TPOCMOTpP 3HAYEHUU
BEJIMYMH, OTJIaI04HbII BBIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBkiMIa Ay HaXOXJIEHUS HAUOOJBIIETO OOLIETO
JeNUTeNss ABYX HATypallbHbIX uwMcesl. Pa30ueHue 3amMcu HaTypalbHOTO 4HCIA
B IMO3UIMOHHOW CHCTEME C OCHOBAaHUEM, MEHBIIMM WIH paBHbIM 10, HA OTAEIIbHBIE
nuQpsI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKU JEIMMOCTA OFHOTO LIEJOT0 YMcia
Ha JIpyroe, IpOBEPKH HATYPAIBHOIO YUCIA HA IPOCTOTY.

OOpaboTka CUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIEPEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. [loncy€éT YacTOTHI MOSIBIEHUS CHUMBOJIA B CTPOKE.
Berpoennbie pyHkumu st 00pabOTKH CTPOK.

Ananuz aneopummos

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pPaOOTHl aNroOpuTMa MpPU JTaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OIpPEAEICHUE BO3MOXHBIX BXOJIHBIX JAaHHBIX,
IIPUBOIAIINX K TaHHOMY PE3YJbTaTy.

9 KJIACC

udpoBasi rpaMOTHOCTH
I'nobanvuas cemv Unmepnem u cmpamezuu 6€30nacHo20 no8eodetUs: 8 Heli

I'no6anwnas cets MuTepHeT. IP-anpeca y3noB. CereBoe XpaHeHUE TaHHBIX. MeTO b
WHIMBUAYAIBHOTO U KOJUJIEKTUBHOTO pa3MelleHusi HOBoW mHGpopMmanuu B MHTepHere.
Bonbime nanneie (MHTEpHET-1aHHbIE, B YACTHOCTH JaHHBIE COLUATIBHBIX CETEH).

[Tonsitue 00 wHPOPMANMOHHON 0€30MaCHOCTH. YTPOo3bl WHGOPMAITMOHHON
Oe30macHOCTH MpH paboTe B rI100aTbHOM CETH U METO/IbI TPOTUBOICHCTBHS M. [IpaBuia
Oe3omacHoi ayreHTUUKaIMK. 3amuTa JJudyHoi nunpopmanmu B utepuere. besonacHbie
ctpareruu noseaenus B Unrepuere. [lpenynpexnenre BoBieyeHUs B 1€CTPYKTUBHBIE U
KpUMHUHAJIbHbIE (OPMBI CETEBOM AaKTUBHOCTH (KUOEpPOYJUIMHT, (PUIIUHT W JIPyTHE
bopMpI).
Paboma 6 ungpopmayuonnom npocmpancmee

Buabl nestenpbHocTM B WHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHUKAI[MOHHbBIE
CEPBUCHI (MOUYTOBAs CITyk0a, BUI€O-KOH(DEPEHII-CBA3b U IPYTHE), CIPABOYHBIC CITYKObI
(kapThl, paclucaHusi U JIPYTUe), MOUCKOBBIE CIIYKObI, CIIy>KObI OOHOBJICHUS
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IporpaMMHOTo obecriedeHuss M Apyrue ciaykObl. CepBHUCHI TOCYJApPCTBEHHBIX YCIYT.
OO6saunbie XpaHuiauIIa MaHHBIX. CpencTBa COBMECTHOW pa3pabOTKU TOKYMEHTOB
(onmnaitH-oducer). [IporpammHaoe obecrieueHre Kak BeO-CEpBHC: OHIANHOBBIC TEKCTOBBIE
U TpaduvIecKre peaakTOPhl, CPEIbl pa3paboTKH MPOTpaMM.

Teoperuyeckue 0CHOBbI HH(POPMATHKH
Mooenuposarue kax memoo no3HAHUSL

Mogenb. 3amaum, pemaeMble € MOMOIIBIO MojenupoBanusd. Kiaccudukanuu
Mojeneil. MarepuainbHble (HaTypHbIe) U MH(DOpPMaIIMOHHBIE Mojenu. HenpepoiBHbIE U
TUCKpeTHble Monenu. Mwmurtanuonnsie Mogenu. HWrpossle Mogenu. OlieHka
a/IeKBaTHOCTU MOJIEIM MOJACTUPYEMOMY OOBEKTY U LIETISIM MOJICTUPOBAHUSI.

TabGnauunbie Moaenu. Tabnuia Kak IpeCTaBIeHUE OTHOIICHUSI.

baszel gannbix. OTOOp B TaONMIE CTPOK, YAOBIECTBOPSIOIMX 3aIaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTUPOBAaHHBIC U HEOPUECHTUPOBAHHBIC TPadbI.
Jnuna (Bec) pebpa. Becoast matpuna rpada. J[iimHa mytu Mexay BepiirHamu rpada.
[Touck ontumanbHOoro Myt B rpade. HauanpHas BepmivHa (MCTOYHWK) M KOHEYHAs
BepuIMHa (CTOK) B OpPHUEHTHPOBAHHOM TIpade. BrprunciieHne KojMyecTBa IMyTel
B HAIIPaBJICHHOM alMKINYECKOM rpade.

Hepeso. Kopens, Bepmmna (y3emn), auct, pedpo (mayra) mepesa. BeicoTa nmepesa.
[TognepeBo. Ilpumepsl ucnonb3oBaHus JepeBbeB. llepebop BapuaHTOB € MOMOIIBIO
JepeBa.

[londatre MareMaTM4eCKOM MOJENU. 3aJadyd, pellaeMble C  TOMOIIbIO
MaTEMaTUYECKOro (KOMIBIOTEPHOr0) MojenupoBanud. OTivune MaTeMaTUuYecKON
MOJIEIN OT HATYPHOM MOJIENIA U OT CJIOBECHOT0 (JIMTEPATYPHOI'0) ONMUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: TOCTAHOBKA 3a/layd, IMOCTPOCHUE
MaTEMaTUYECKOW MOJENIH, TMpOTpaMMHas peajau3aius, TECTUPOBAaHWE, IPOBEIACHUE
KOMITBIOTEPHOI'0 AKCIIEPUMEHTA, aHAJIM3 €r0 Pe3yJIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI U IPOrPAMMUPOBAHUE
Paspabomka ancopummos u npoepamm

Pa3ouenne 3amaun Ha mnoa3anayd. CocTaBieHUE aJIrOPUTMOB M MPOrpaMm
C HCHOJb30BAHUEM BETBJICHUM, IUMKIOB U  BCIIOMOTaTeNbHBIX  aJrOPUTMOB
JUTSL YOpaBJICHUS HCTOTHUTENeM PoOOT Wiu ApyruMH WCTIOTHUTENSIMH, TaKHMH Kak
UYepenamika, YepTEXHUK U IPYTUMU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHBbIE MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOTPaMM, PEATU3YIOLIMX THUIIOBBIE AJITOPUTMbI OOPAOOTKH OJHOMEPHBIX
YHUCJIOBBIX MAaCCUBOB, Ha OJHOM M3 s3bIKOB MporpammupoBanus (Python, C++, Ilackaisb,
Java, C#, llIxonbHbI1 AnroputMuueckui f3bIK): 3alOJIHEHHE YKHCIOBOIO MacCUBa
CIIy4ailHBIMM YHCJIaMHU, B COOTBETCTBUM C (OpMyJION WM MyTEM BBOJA YMCEI,
HaxO0JIEHUE CYMMbI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA MOWCK 3aJlaHHOTO 3HAYEHUS
B MacCuBe, MOJACYET 3JIEMEHTOB MACCHBA, YAOBJIETBOPAIOIIMX 3aJaHHOMY YCIOBHIO,
HaxOXJCHUE MHUHHUMaAJIbHOTO (MaKCHMAaJIbHOTO) »3JjieMeHTa MaccuBa. CopTUpoBKa
MacCHBa.
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O6pa60TI<a IIOTOKAa JaHHBIX: BBIYHUCIICHHUC KOJIHWYECTBA, CYMMbI, CPCIAHCTO
apI/I(i)MeTI/I‘ICCKOFO, MHWHHMAJIBHOTI'O u MaKCHUMaAJILHOT'O 3Ha4YCHMU OJICMCHTOB
MOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIONINX 3dITaHHOMY YCJIIOBHIO.

Ynpaenenue

VYnpasnenue. Curnan. OOpatHas cBs3b. [loayueHue curHanoB oT LU(POBBIX
JATYMKOB (KacaHMsl, PACCTOSHHMSI, CBETa, 3ByKa U Apyroro). [IpumMepsl ucnob30BaHus
IpUHLKIIA OOpaTHON CBA3M B CUCTEMAX YNPABICHUS TEXHUYECKUMHU YCTPOWCTBAMHU
C TIOMOIIIBIO JATYUKOB, B TOM YHUCJIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CHCTEM (CHUCTEMa YINpaBiICHHS JABM)KCHHEM
B TPAHCIOPTHOW CHCTEME, CBapOuYHas JIMHMS aBTO3aBOJIa, AaBTOMATU3UPOBAHHOE
YIOPABJICHHE OTOIUIEHUS JOMa, ABTOHOMHAs CHCTEMa YIPABIEHUS TPAHCIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTUH
OnekmponHvle mabauybsl

[lonsiTue 00 3NMEKTPOHHBIX TabiMIax. TUOBl JaHHBIX B SYEMKax 3JIEKTPOHHOMN
tabmuipl. PenmaktupoBanne u (opmatupoBanHue Ttabmui. BcTpoeHHble  QyHKIIUU
IUIs TOMCKa MaKCUMyMa, MHHUMYMa, CYMMbl M CpPEOHEro apu(pMeTuyecKkoro.
CopTupoBKa TaHHBIX B BBIJICJICHHOM auamna3oHne. [loctpoenue nuarpamMm (Tuctorpamma,
KpyToBasi iuarpamma, ToueqHas fuarpamma). Beibop tura quarpaMmel.

[IpeobpazoBanue (opmyn npu konupoBaHuu. OTHOCUTENBHAs, aOCOIIOTHAS U
CMeIlIaHHas aJpecarusl.

VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOiumax. CyMMHpOBaHHE U MOJACYET
3HAYECHMM, OTBEYAIOIINX 3aIaHHOMY yciIoBHI0. OO0paboTKa O0IBIIMX HAOOPOB TAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TAOIMIIAX.

Hnpopmayuonnvie mexnono2uu 6 cospemennom obujecmee

Ponb mH(OpPMALMOHHBIX TEXHOJOTMH B Pa3BUTHUM SKOHOMHUKH MHUpA, CTpPaHBbI,
pernona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBga3annbie ¢ THGOPMATUKON M MH(OPMAITMOHHBIMUA TEXHOJIOTHSIMU:
BeO-M3aliHEep, NPOrPAMMUCT, pa3pabOTYUK MOOWIIBHBIX MPUIIOKEHHM, TECTUPOBIIUK,
apXUTEKTOP MPOrPaMMHOT0 00€CTIeYeHH s, CIIEUAINUCT 110 aHAIN3Y 1aHHBIX, CUCTEMHBIHI
aMUHUCTPATOP.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA30BAHUA

N3ydenne nHpopMaTuki Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAPaBICHO
Ha JOCTHXKEHHE OOYy4YaloIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
PE3yJIbTaTOB OCBOEHMSI COAEpKAHUS YIEOHOTO MpEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl UMEIOT HAIIPABJICHHOCTh HA PEIICHUE 3a/1a4 BOCIIUTAHUS,
Pa3BUTHS U COLMAIM3ALNN 00YYArOIINXCS CPEACTBAMU YY4ECOHOTO MpEeIMETa.

B pesynbrare nzydenust nHGOpMaTHKX Ha ypOBHE OCHOBHOTO 001IIeT0 00pa30BaHUS
y oOydatomerocst OyayT CGOOPMHPOBAHBI CIEAYIOIINE JIMYHOCTHBIE PE3yIbTAThI
B YaCTH:

1) naTpUOTHYECKOTO BOCTIUTAHUSA:

IIECHHOCTHOE OTHOUIIEHHWE K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HACIICIMI0, TIOHUMAaHWE 3Ha4YeHUs WHOOPMATHUKA KaK HAYKH B JKU3HU
COBPEMEHHOr0 00IlecTBa, BIaJACHUE JOCTOBEpHOM WHPOpMALME O MepeaoBbIX
MHUPOBBIX H  OTEUECTBCHHBIX JOCTIDKCHHSIX B  o0jacTd uWHpOpMATUKH U
MH(OPMAIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O LUPPOBOMH
TpaHchopMaIi COBPEMEHHOI0 00111eCTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTallis Ha MOpAJbHbIE LEHHOCTH M HOPMBI B CHUTYyalHsSX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTh OIIEHMBATh CBOE MOBEICHHE W MOCTYIKH, & TaKXKE MOBEICHHE U
NOCTYNKM JPYTUX JIOAEH C MO3MLMKM HPABCTBEHHBIX W IPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIEACTBUM MOCTYNKOB, aKTHBHOE HENPHUITHE ACOLMAIBHBIX MOCTYIKOB,
B TOM umciie B IHTepHerTe;

3) rpa’*kKIaHCKOro BOCIMTAHUSA:

MPEACTABICHUE O COLMATBHBIX HOPMAaxX M MPaBUJIAX MEKIUYHOCTHBIX OTHOILLICHUMN
B KOJUIEKTHBE, B TOM 4YHCJIE B COIMAIbHBIX COOOIECTBAX, COOMIOACHUE MPABUI
0€30macHOCTH, B TOM YHCJIE HaBBIKOB OE€30MACHOTO TMOBEICHUS B HHTEPHET-CPEIeE,
TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTU MPU BBHIMOJHEHUU Y4EOHBIX,
MO3HABATENbHBIX  3ajady, CO3/IaHNU y4eOHBIX MPOEKTOB, CTpPEMIICHHE
K B3aMMONOHUMAHHMIO U B3aMMOIIOMOIIM B MPOIECCE 3TOM Y4yEeOHOM IEATEeIbHOCTH,
TOTOBHOCTh OILICHMBAaTh CBOE IOBEJEHHWE M MOCTYNKHU CBOMX TOBAPUUIIEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCJIEACTBUN MOCTYIKOB;

4) HeHHOCTell HAYYHOT 0 MO3HAHMSL:
c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeACTaBieHu 00 uH(popmaluuy,
MH()OPMAITMOHHBIX MPOIeccaX M MHPOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKHU U COCTABIISIOMINX
0a30BYI0 OCHOBY JIJIsl HOHUMAHUSI CYIIIHOCTA HAYYHOU KapTUHBI MUPA;

WHTEPEC K O0YUYCHUIO U TIO3HAHUIO, JTF0003HATETLHOCTh, TOTOBHOCTh M CITOCOOHOCTh
K caMo00pa30BaHHI0, OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH U YpPOBHS OOy4YCHHS
B JlaJIbHEUILIEM;

OBJIaJICHUE OCHOBHBIMU HaBBIKAMH HCCJIEIOBATEIILCKON JEATEIbHOCTH, YCTAHOBKA
Ha OCMBICIICHHE ONbITa, HAOIIOJICHHUI, MOCTYNKOB U CTPEMIICHHE COBEPILICHCTBOBATH
MyTH JOCTH)KCHUS UHIUBUYIBHOTO M KOJUIEKTUBHOTO 0JIaronoTyyus;

c(hOpMHUPOBAHHOCTh HH(POPMAIITMOHHON KYJBTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITeJIbHOM paboOThl ¢ YYEOHBIMM TEKCTaMH, CIPaBOYHOM JIUTEPATYypOid,
pPa3HOOOpa3HBIMH CpelCTBaMU HMH(POPMAIMOHHBIX TEXHOJOTHM, a TakKe YMEHHS
CaMOCTOSITEJILHO OMNpEACNATh 1€ CBOEro OOy4eHHs, CTaBUTh M (POPMYIUPOBATH
JUTs ce0st HOBBIE 3a71a9d B yu€0e M Mo3HABATEILHOM IEATETLHOCTH, PA3BUBATh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIBLHOM AEATEIbHOCTH;

S) popmupoBaHus KyJAbTYPHI 310POBbS:

OCO3HaHHUE LIEHHOCTU >XU3HHU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/10POBBIO,
yCTaHOBKA Ha 3/10pOBBIN 00pa3 KU3HHU, B TOM YHCJIE U 3a CUET OCBOCHUS U COOJIIOICHUS
TpeOoBaHUil ~ Oe30macHOW  JKCIUTyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyA0BOIr0 BOCIIMTAHUSA:

WHTEpPEC K TPAKTUYECKOMY W3y4YeHHIO Tmpodeccuid u Tpyaa B cdepax
po(heCCHOHATLHOM JEATSIIbHOCTH, CBS3aHHBIX ¢ HHPOPMATHKOM, TPOrpaMMHUPOBAHUEM
U WHGOPMANMOHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMA Ha JOCTIDKCHUSX HAYKH
UH(POPMATUKN U HAYYHO-TEXHUYECKOTO IMPOTPecca;

OCO3HaHHBIM BHIOOP U MIOCTPOCHHUE WHIMBUTyTBHON TPACKTOPUHU
o0Opa3oBaHMS M KU3HEHHBIX ITUTAHOB C YIETOM JIMYHBIX M OOIIECTBEHHBIX UHTEPECOB H
oTpeOHOCTEH;

7) 3KOJIOTH4€CKOT0 BOCIIMTAHUSA:

OCO3HAHME I100AJILHOT0 XapaKTepa IKOJOTHUECKUX MPOoOJIeM U ITyTel UX pelieHus,
B TOM YHCJE C y4E€TOM BO3MOXHOCTEH WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHI;

8) ajanranum o0y4yarierocsi K U3MeHsIIOIUMCS YCJIOBUAM COLMAJILHOM U
NMPUPOTHON Cpeabl:

OCBOEHHE OOYYarOIIMMHKCS COIMAIIBHOTO OMbITa, OCHOBHBIX COIMAIBHBIX POJICH,
COOTBETCTBYIOIIMX BEAYILEH NESITEIHLHOCTH BO3pACTa, HOPM U MPaBUJI OOIIECTBEHHOTO
noBeZieHus, GOpPM CONMAIBLHON >KM3HW B TPYIIAX W COOOIIECTBAX, B TOM YHCIE
CYIIIECTBYIOIIUX B BUPTYaJTbHOM MPOCTPAHCTBE.
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METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yIbTaThl OCBOCHHUS MIPOTPaMMBI IO HH(POPMATHUKE OTPasKatoT
OBJIQJICHUE YHUBEPCAJIbHBIMU  yYE€OHBIMH  JCHCTBUSIMHM —  IIO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Jornuyeckue aeicTBUSA:

YMEHHE ONPEIeNATh MOHATHSA, CO3/1aBaTh OOOOIIEHHs], yCTaHABIMBATh aHAJIOTHUH,
KJIACCU(PUIMPOBATh,  CaMOCTOSTEIBHO  BBIOMpAaTh  OCHOBAaHUS U KPUTEpUU
Ul KJacCU(pUKallMy, YCTaHaBIMBaTb IPUYMHHO-CIEICTBEHHbIE CBS3H, CTPOUTH
JIOTUYECKUE PACCYKICHHS, EaTh YMO3AKIOUYEHUsl (MHIYKTHBHBIEC, JEIYKTHBHBIE W
110 QHAJIOTMH) U BBIBOJBL;

YMEHHE CO3/aBaTh, IPUMEHITh U IPEe0OpPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIIN U
CXEMBI JIJIsl peleHns Y4eOHbIX U TTO3HaBaTeNbHBIX 3aa4;

CaMOCTOSTENIbHO BBIOMpaTh crnocod pemieHus yd4eOHOM 3agauu (CpaBHUBATH
HECKOJIbKO BapHMaHTOB peLIEHUs, BbIOMpaTh HaumboJee MOIXOIAIUNA C YYETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciieaoBaTeIbCKHe el CTBUSA:

dbopMyIHpOBaTh BOIPOCHI, (PUKCUPYIOIIME pa3pblB  MEXIYy pealbHbIM U
JKEIATeIIbHBIM COCTOSIHUEM CUTYyalluu, OO0BEKTa, M CAMOCTOSTEIHHO YCTaHABIMBAThH
HCKOMOC U JIJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTH M JOCTOBEPHOCTH MH(POPMAIIUIO, TTOJIYICHHYIO B XO/I€
HCCJICIOBAHMS,;

IIPOTHO3UPOBATh BO3MOJKHOE JAIbHEHINICE Pa3BUTHE IPOIECCOB, COOBITHUH W HMX
MOCJIC/ICTBUSL B AHAJIOTMYHBIX WJIM CXOJHBIX CHUTyalHsX, a TaKXe BbIIBUTATh
MIPEOJIOKEHHS 00 UX Pa3BUTHHU B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pa6ora ¢ unpopmanuei:

BBISIBIISATE  JeUUIUT WHOOpMAIMK, JTaHHBIX, HEOOXOJUMBIX [JISl PpEeIICHUs
MOCTaBJICHHOM 3a4a4H;

MPUMEHSTh Pa3IUYHbIE METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPU TIOUCKE U OTOOpE
uH(}OpMAIUU WU JAaHHBIX U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHOM YUeOHO! 3aa4u U
3aJIaHHBIX KPUTEPUEB;

BEIOWpATh,  aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTH W HHTEPIPETUPOBATH
HH()OPMAITUIO PA3TUIHBIX BUAOB U (POPM TIpEICTaBIICHHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBHYIO (POpMy MpeAcTaBICHUS HHPOPMALIUKA U
WUTIOCTPUPOBATh pEIlacMble 3a7a4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMy, WHOMN
rpaduKoi 1 ©X KOMOMHAIIUAMY;

OIICHUBATh HAIEKHOCTh MH(POPMAIIUU 110 KPUTSPUSIM, TPEIJIOKCHHBIM YIUTEIEM
WM CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO;

3¢ (HEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH WH(DOPMAITHIO.
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KoMMyHHKaTHMBHbIE YHUBEpPCAJbHbIE Y4eOHbIE TeHCTBUA
O0menue:

CONIOCTAaBJSAITh CBOU CYXKJICHHUS C CYXKACHUAMHM JIPyTUX YYaCTHUKOB JUAjora,
OoOHapYy>KUBaTh PA3IMINE U CXOJCTBO MO3UITUH;

NyOJIMYHO TPEJACTABIATh PE3YJIbTaThl BBIIIOJIHEHHOIO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS], IPOEKTA);

CaMOCTOSITEJILHO BBIOMPATH (POpMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPE3CHTAIUN U
0COOEHHOCTEH ayIUTOPUHU U B COOTBETCTBUU C HUM COCTABIISATh YCTHBIE U MIUChbMEHHBIC
TEKCThI C UCTI0JIb30BAHUEM WJUTFOCTPATUBHBIX MaTEpHAJIOB.

CoBMmecTHasI 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAJIBLHON pabOThI
IPU PELICHUH KOHKPETHOU MpoOJIEeMBbl, B TOM YHCIIE MPU CO3JaHUU HH(DOPMALIMOHHOTO
IPOJYKTA;

OPUHUMATh 1I€Jb COBMECTHOW MH(DOPMALIMOHHOW NEATEIBHOCTH 10 cOopy,
00paboTke, nepenaye, popmannzanuu WHPOPMAITUU, KOJUIEKTUBHO CTPOUTH JICUCTBUS
no e€ JOCTMKEHHUIO: pacHpelelisiTh PO, JOTOBapUBaThbCsi, OOCYXAAaTh MpOILECC U
pe3yNbTaT COBMECTHOW PaOOTHI;

BBINIOJIHATh CBOK 4YacTh paboThl ¢ HHPOpManuen wWid HHPOPMALUOHHBIM
INPOJYKTOM, JOCTHras KadyeCTBEHHOIO pe3yJibTaTa MO0 CBOEMY HAIlPaBICHUIO U
KOOPJMHUPYSI CBOM IEUCTBUS C IPYTUMHU WICHAMH KOMaHbL;

OIlEHMBAaTh KayeCTBO CBOEr0  BKJIaga B  oOmuid  uHOOPMAIMOHHBIN
OPOAYKT IO KPUTEPUSM, CaMOCTOSTENIbHO C(HOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJICUCTBHUS,

CpPaBHUBATH PE3YyJbTaThl C UCXOJHOM 3aJadeld M BKJIAJ KaXKJOI0 YJI€HA KOMAaHJbl
B JIOCTHKEHUE PpE3yJbTaTOB, pa3aeiisitb cdepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTB K IPEJOCTABIICHUIO OTYETA MEPE]] TPYIIION.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

BBISIBIIAITH B OJKU3HCHHBIX M YYEOHBIX CHUTyaIusx MpoOJieMbl, TpeOyromme
pelIeHus;

OpPHUEHTHUPOBAThCA B  PA3IMYHBIX  TOAXOJAaX K  NPHHITHIO  PEIICHUM
(MHOAUBUIYaIbHOE IPUHATHE PEIICHUH, MPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIIATh QJITOPUTM pEHICHHs] 3aaadd (MM ero 4acTh),
BBIOMpPATh CHOCOO pemieHusT y4deOHOM 3amaun ¢ Y4ETOM HUMEIOIIMXCA PECYpPCOB
¥ COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH MIpe/jlaraéMbie BApUAHTHI PEIICHU;

COCTABJIATH IJIAH IEUCTBUM (TUTaH peasiu3allii HAMEUYECHHOTO aJITOPUTMA PEIESHU),
KOPPEKTUPOBATh TMPEJIOKCHHBIN alropuT™M ¢ Y4ETOM  TOJMYYCHHS HOBBIX 3HAHUU
00 U3y4yaeMoM OOBEKTE;

JenaTh  BBIOOp B YCJIOBHUSIX MPOTHBOpeYMBOWM uHOpManmuu u  Opath
OTBETCTBEHHOCTD 3a PEIICHHUE.
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CaMOKOHTPOJIBb (pediexcusi):

BIIAJICTh CTIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINY U PEPIICKCUU;

JaBaTh OLICHKY CUTYAaIlMU U MIPEAJiarath IiaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT WU MPEIBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb
Opu  pemieHuu ydeOHOM  3ajaud, aJanTUPOBaTh pEIIEHWEe K  MEHSIONUMCS
00CTOSTEIIECTBAM,;

OOBSCHATH MIPUYUHBI JIOCTUKEHUS (HEemOCTHKEHUS ) pEe3yIbTaTOB
UH(OPMAITMOHHOW JIeATeTLHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY ONBITY, YMETh
HaXOJIUTh TO3UTUBHOE B IIPOU3OIICAIICH CUTYAIUH;

BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
WU3MEHUBIIMXCS CUTYaIui, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa I[N U YCIOBUSIM.

IMOIMOHAJILHBINA HHTE/LJIEKT:
CTaBUTh ce0sl HA MECTO JIPYyroro YejoBeKa, MOHWMATh MOTHBBI U HaMEpPEHUS

JIPyroro;

IIpunsiTue cedst U APyrux:
OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYT JaXe B YCIOBHAX
OTKPBITOTO JIOCTYTIA K JIFOOBIM 00bEMaM HHGOPMAIIHH.

IMPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 kjaacce y oOydgaromerocs OyayT chopMHupoBaHbI
CIIETYIOIINE YMEHUSI:

MOSICHATh HA TPUMEPaX CMBICT TOHITHH «uHMOpMaIua», «uHOOPMAITMOHHBINA
mporecc», «oOpaboTka wuHOpMaUKM», «XpaHeHHEe UHPopManumy, «mepeaayda
uHpOpMaITUNY;

KOIUPOBaTh ¥  JICKOAMPOBATH  COOOIIEHWS IO  3aJaHHBIM  IIpaBUJIaM,
JEMOHCTPUPOBATh TMMOHWMAHUE OCHOBHBIX TPHHIIUIIOB KOJUPOBaHMS WH(MOpMAIUu
Pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduieckom, ayamno);

CpaBHMBAaTh JUIMHBI COOOIIEHWH, 3amUCaHHBIX B pa3IUYHBIX al(aBHTax,
OTIepUPOBAThH CAUHUIIAMHU U3MEPEHHUS NH()OPMAIIMOHHOTO 00BEMA U CKOPOCTH Tepeaaun
JTAHHBIX;

OIICHMBATh U CPABHUBATH Pa3MEPhl TEKCTOBBIX, IPaPUIECKUX, 3BYKOBHIX (haliJIOB U
BUJIe0(Dailios;

NPUBOJUTh TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUA U Tepenaydu
nH(pOpMaIUHU, CPAaBHUBATH WX KOJMYECTBEHHBIE XapaKTCPUCTHKH,

BBIJICNIATh OCHOBHBIC J3Talbl B HWCTOPMM W TOHWMATh TCHACHIIMHM Pa3BHTHSI
KOMITHIOTEPOB U MPOTPAMMHOTO 00€CTICUEHUS;

MoJIy4aTh M WCIOJIb30BaTh WH(OPMAIMI0O O XapaKTEPUCTHKAX TEPCOHATHLHOTO
KOMIIBIOTEpA M €ro OCHOBHBIX JJIeMEHTaxX (IpOIeCcCop, OIepaThBHAs TMaMSITh,
JOJITOBPEMEHHAsI TaMATh, yCTPOMCTBA BBOIa-BHIBOA);
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COOTHOCUTh XapaKTEPUCTHUKU KOMIIBIOTEpA C 3aJayaMH, pELIaeMbIMU C €ro
IIOMOILIBIO;

OpUEHTHPOBATHCS B HEPAPXUUECKON CTPYKType (pailyioBol cuCTEMBI (3alHMCHIBATh
nosiHOe uMs (¢aina (kKatanora), myTh K ¢ainy (Karajaory) o UMEIOIEMYCsS OMHUCAHUIO
(aitnoBoil CTPYKTYpbl HEKOTOPOTO MH(OPMALIMOHHOTO HOCUTETIS);

paboTaTh ¢ (aiI0BON CUCTEMOI MEPCOHATBHOIO KOMIBIOTEPA C UCIOIb30BAaHUEM
rpaguyeckoro uHTepdeiica, a HMEHHO: CO3[aBaTh, KOIUPOBATh, IE€PEMEIIATH,
NEPEUMEHOBBIBaTh, YAANATH W apXUBUPOBATh (aillibl M KaTaJlOTH, HCIOJb30BaTh
AHTUBUPYCHYIO IIPOTPAMMY;

IPEJCTaBIATh PE3YJIbTaThl CBOEH JEATENBHOCTH B BHUJAE CTPYKTYPUPOBAHHBIX
WUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3ECHTALIUN;

ucKaTth MHpopManuio B MHTepHETE (B TOM 4YuClE, [0 KJIIOYEBBIM  CJIOBaM,
0 M300paKeHHI0), KPUTHUYECKH OTHOCUTHCA K HailleHHOW uH(popMaluu, oco3HaBas
OMACHOCTh JJI JINYHOCTU U OOIIECTBAa PacHpOCTPAHEHUs BPEIOHOCHOW MH(pOpMAIUH,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

OHUMATh CTPYKTYPY aJpecoB BeO-pecypcoB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUI;

coOmonarh TpeOoBaHUs Oe€30MacHOM HSKCIUTyaTallud TEXHUYECKUX CpENICTB
UH(GOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COOJIOAATh CETEBOM ATHKET,
0a30Bble HOPMbI MH(MOPMALMOHHON STUKH W MpaBa MpU paboTe € MPUIOKEHUSIMU
Ha JIIOOBIX yCTpoKcTBax u B MIHTepHETe, BEIOMpATh O€30MacHbIe CTPATETHH MOBEICHUS
B CETH;

OPUMEHATh  METOJAbl  MPOQWIAKTUKHA  HETaTUBHOTO  BIMSHUA  CPEJACTB
MH(GOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI HA 3I0pPOBbE MOJIb30BATEIS.

K xonmy oOydenus B 8 kiacce y oOygaromerocs OyayT chopMupoBaHbI
CIEAYIOUIUE YMEHHUS:

MOSICHATh Ha MpUMEpax pasiuuusi MEXIy MO3WLHUOHHBIMU U HEMO3UIMOHHBIMU
CHUCTEMaMHU CUUCIICHMUS;

3alUChIBaTh U CpaBHUBATH Lielible uncia oT 0 10 1024 B pa3auyHbIX TO3UIIMOHHBIX
CHCTEMax CYUCIICHUS (C OCHOBAHUAMU 2, 8, 16), BBIOIHATH apu(PMETUUECKUE ONIEpalin
HaJl HUMU;

pPacKpbhIBaTh CMBICT TIOHSATHH  «BBICKAa3bIBAaHUE», <«JIOTHYECKAs OMEpaLUs»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh  JIOTUYECKHE BBIPAXKEHUS C  HCHOJb30BAHHEM  JAU3BIOHKIIUH,
KOHBIOHKIIMM U OTPULAHUSA, ONPEAENATh UCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €Clid
M3BECTHBI 3HAYEHUS! UCTUHHOCTU BXOJSIIMX B HErO MEPEMEHHBIX, CTPOUTH TaOIMIIbI
WCTUHHOCTH JIJIsI IOTHYECKUX BBIPAXKEHUMH;

pPacKpbhIBaTh CMBICT TIOHATUN «UCTIOJTHUTENBY, «AITOPUTMY», «IIpOorpaMMay,
MOHUMAsl Pa3HUILy MEXIYy YHOTpeOJeHHEM HTHX TEPMHUHOB B OOBIIEHHON peud Hu
B nH(OpMaTHKE;
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OMKCHIBATH AJITOPUTM PEIIEHUS 3aJayd Pa3IM4YHbIMUA CIOCOOAMU, B TOM YHUCIE
B BHUE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJIHATH BPYYHYK) M Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI
C MCHOJIb30BAHUEM BETBJICHUM U LIUKJIOB JJIS1 YIIPABJICHUS UCIIOJHUTESIMHA, TAKUMHU KaK
Po6oT, Uepenarmika, UepTéxHUK;

UCIOJIb30BaTh KOHCTAaHThl W TEPEMEHHBIE PA3JIMYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), a TakKXe COJEpKallue HX BBIPAXKEHUS, HCIOJIb30BATh
OIepaTop NPUCBANBAHUS;

UCIIOJIb30BaTh IMpHU pa3paboTKe MporpamMM JIOTUYECKHE 3HAYEHUS, OIepaluu
Y BBIPAXKEHUSI C HUMU;

aHaJM3UPOBAaTh NPEMJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE OIPEAENATh, KaKue
pe3yJbTaThl BO3MOKHBI IPY 3aJaHHOM MHOYECTBE UCXO/IHBIX 3HAYEHUI;

CO3[1aBaTh M OTJAXWBATh MPOrpaMMbl HAa OJHOM H3 SI3BIKOB MPOrPAMMHUPOBAHHMS
(Python, C++, [Tackans, Java, C#, llIkonbHbIN AITrOpUTMHUECKUN SI3bIK), peasIu3yIolre
HECJIOKHBIE aJITOPUTMBI 00pPaOOTKH YHUCIIOBBIX JTAaHHBIX C WCIIOJIH30BAHHUEM ITUKIIOB U
BETBJICHUM, B TOM YHCJIE PEAM3YIOUIUE MPOBEPKY ACIMMOCTH OJHOTO ILIEJOr0 YHCIIa
Ha JIpyroe, TMPOBEPKY HATypaJbHOTO 4YHCJIa Ha MPOCTOTY, BbIACIECHUd UUdp
Y3 HATyPaJbHOI'O YUCIIA.

K konmy oOydenus B 9 kiacce y oOygaromerocs OyayT chopMupoBaHbI
CJIEIYIOLIUE YMEHUS:

pa3OuBaTh 3aJaud HA TOJ33/a4d, COCTABJSITH, BBINIOJHATH  BPYUYHYIO
Y Ha KOMIBIOTEPE HECJIOKHBIE AJTOPUTMBI C MCIIOJIB30BAHUEM BETBIICHHUW, UKIIOB U
BCIIOMOTaTENIbHBIX aIrOPUTMOB JI YIPABICHUS UCHOJHUTENIAMU, TAKUMU Kak PoboT,
UYepenamika, YepTExKHUK;

COCTaBIIATh M OTJIAXKHUBATh MPOrPaMMBbl, PEATU3YIOIINE THUIIOBBIE AITOPUTMBbI
00pabOTKU YHUCIOBBIX MOCJEI0BATEILHOCTEN MM OJHOMEPHBIX UYHCIOBBIX MAacCHUBOB
(MOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU
CBOMCTBaMHU) Ha OJHOM M3 A3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, konpHbII AnroputMudeckuii S3bIk);

pPacKpbIBaTh CMBICH MOHSTHH «MOJENb», «MOJETUPOBAHUE», ONPENENATb BHUJIbI
MoJieJiell, OLEHUBATh aJeKBAaTHOCTb MOJEIHU MOJCIUPYEMOMY OOBEKTY M ILENsIM
MO/IEJIMPOBAHMUS;

UCIIONBb30BaTh Trpadpl UM JAEPEBbsl JUISI MOJCIUPOBAHMSI CHUCTEM CETEBOMU
U UEPAPXUIECKOMN CTPYKTYpPBI, HAXOUTh KpaTyalIuii myTh B Tpade;

BBIOMPATh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBUU C TOCTABICHHON
3ajayed  (TabnMibl, CXeMbl, TIpaduku, JauUarpaMmbl) €  HCIHOJb30BaHUEM
COOTBETCTBYIOIIMX IPOTrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh DJIEKTPOHHBIC TAOJUIIBI JJ11 00pabOTKH, aHAIN3a M BU3yaIU3aIluU
YUCJIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJICJICHUEM JAHana3zoHa TaOIUIbl U
yHOpSIIOUMBaHUEM (COPTUPOBKOM) €r0 3JIEMEHTOB;
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CO3/1aBaTh W MPUMEHATh B DJEKTPOHHBIX Tabnuuax QopMysbl s pacuy€TroB
C HCTIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIUHN (CyMMHPOBAHUE U MOACUYET
3HAYEHUH, OTBEYAIONIMX 3a/JlaHHOMY YCIOBHIO, CpelHee apu(pMETHYEeCKOoe, MOMCK
MaKCHMajibHOIO W MHHHMAQJIBHOTO 3HAY€HHUs), aOCOJIIOTHOM, OTHOCUTENIBHOM,
CMEILIaHHOW aJIpecaluu;

UCIIOJIb30BAaTh 3JIEKTPOHHBIE TAOIUIIBI JI1 YUCICHHOTO MOJIETUPOBAHUS B MPOCTHIX
3aJla4ax U3 pa3HbIX IPEAMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHBIE UHTEPHET-CEPBUCHI (B TOM qucIIe
KOMMYHUKAIIUOHHBIE CEPBUCHI, OOJauyHbIE XpaHWUJIUIIA JAHHBIX, OHJIAWH-IIPOrPAMMBbI
(TekcToBble U TpaduuecKkue pelakTopbl, Ccpeabl pa3paboTKh)) B y4yeOHOM U
MMOBCEIHEBHOM JEATCIbHOCTH;

IPUBOIUTH MPUMEPHI UCIOJB30BaHUS T€OMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
roCyJapCTBEHHBIX YCIyr, oOpa3oBaTelbHBIX cepBUCOB MHTepHera B yueOHOU u
MMOBCEIHEBHOM JEATCIbHOCTH;

WCIIOJIB30BaTh PA3JIMYHbIE CPEACTBA 3AIMUTHl OT BPEJOHOCHOI'O MPOrPaMMHOIO
oOecrieueHus, 3aluuiaTh MEPCOHATBHYI0 HH(GOPMALMIO OT HECAHKIMOHHMPOBAHHOI'O
JIOCTyIIa U €ro IOCIEACTBUHM (pas3rjlalieHus, MOJAMEHBI, yTPaTbl JAHHBIX) C YYETOM
OCHOBHBIX TEXHOJOTUYECKUX U COLIMAIBHO-TICUXOJIOTUYECKUX aCIIEKTOB UCIIOJIb30BaAHUS
cetu UHTepHET (cereBasi aHOHUMHOCTb, LIU(GPOBON Cliel]l, Ay TEHTUYHOCTh CYOBEKTOB U
peCypcoB, OIIaCHOCTh BPEIOHOCHOTO KOJIa);

pacno3HaBaTh MOMBITKM M MPEIyNpeKIaTh BOBICYEHUE ceOsl M OKpYKaroUIUX
B JIECTPYKTHUBHbIE W KpUMHUHaJbHbIE (DOPMBI CETEBOM AKTUBHOCTH (B TOM YHCIE
KHOepOyJUTHHT, (DUILIUHT).
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TEMATHUYECKOE INTAHUPOBAHHUE

denepanvHas pabouas nporpamma | Madopmarnka. 7-9 knaccel (0a30BBI YPOBEHB)

v

7 KJIACC
Haumenosanue
Ne KonnuecTtBo OCHOBHEIE BUBI JIEITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkaHue
n/m 4acoB o0y4aromuxcs

y4eOHOro npeaMera

Pasznea 1. Hudposast rpaMmoTHOCTH

1.1

Kommbrorep —
YHHBEPCAIILHOE
YCTPOHCTBO 00pabOTKH
JTAHHBIX

2

Kommnrerotep — yHuBEpCcanpHOE
BBIUYHCIIUTEIBHOE YCTPOMCTBO,
paboTaroriee 1Mo mporpaMmme.

THumnel KOMITBIOTEPOB: TIEPCOHAIBHBIE
KOMITHIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTTEPKOMITHIOTEPHI.
MoOwuibHBIE YCTPOUCTBA.

OcCHOBHBIE KOMITOHEHTHI KOMITBIOTEPA U
ux Ha3HaueHue. [Iponeccop.
OnepaTuBHas U 10JITOBPEMEHHAs
naMsTh. Y CTPOMCTBA BBOJIA U BHIBO/IA.
CeHCcopHBIii BBOJI, JATYUKH MOOMIIBHBIX
YCTPOMCTB, CpeICTBA OMOMETPUIECKON
ayTeHTU(PUKALIY.

Hcropust pa3BUTHSI KOMIIBIOTEPOB U
IPOrpaMMHOr0 00eCTIeUeHHUS.
[ToxoneHus: KOMIBIOTEPOB.
CoBpeMeHHbIE TeHICHIIMU Pa3BUTHUS
KOMIbI0TEpOB. CynepKOMITbIOTEPHI.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUH.

AHanu3upoBaTh yCTPOUCTBA
KOMITBIOTEpA C TOYKU 3PEHUS
OpraHu3aliy Ipoueayp BBoja,
XpaHeHus, 00pabOTKH, BEIBOIA U
nepenayn nHHOPMaLIUH.
AHanm3upoBaTh HHHOPMAITUIO
(curHanbl 0 TOTOBHOCTH U HEMOJA/IKE)
IPU BKJIIOUEHUHU KOMITbIOTEPA.
N3yuats nndopmaiuo

0 XapaKTEepUCTUKAX KOMIIbIOTEPA.
HccnenoBaTh HCTOPUIO PAa3BUTHUS
KOMITBIOTEPOB U MPOTPaAaMMHOTO
oOecrieueHus, COBpeMEHHbIE TEHICHIINH
Pa3BUTHUS KOMIIBIOTEPOB U
CYNEpKOMITbIOTEPOB.

OO6cyxaaTh IpaBuiIa TEXHUKA
0€30ITacCHOCTH U MPaBWII PabOTHI

Ha KOMITbIOTEPE.
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[TapannenbHble BEIYUCICHUSI.
[TepcoHanbHbBIN KOMITBIOTED.
[Ipoueccop u ero xapakTepUCTHKU
(TakTOBas YacCTOTA, Pa3psSIAHOCTB).
OnepatuBHas MaMSTh.
JlonroBpemeHHast naMsTh. Y CTPOMCTBA
BBOJIa ¥ BbIBOA. OOBEM XpaHUMBIX
JAHHBIX (ONEepaTUBHAS MAMSTh
KOMIIBIOTEPA, )KECTKUU U
TBEPAOTEIbHBIN AUCK, TOCTOSTHHAS
naMsTh CMapT(PoHa) U CKOPOCTh
JOCTYTIa 11 Pa3JIMYHbIX BUJIOB
HOCHUTEJEH.

TexHuka 0€30MacCHOCTH U MpPaBUIIA
pabOThI HA KOMITBIOTEPE

Ipakmuueckue padomot’:
1. Bxniouenue komnviomepa u noayueHue
uHgopmayuu o e2o xapaKmepucmuKax

1.2 | IlporpamMmsl 1 JaHHbIE

[TporpamMmmMHOe obecrieueHne
kommbioTepa. [Ipukinannoe
porpaMMHOE 00ecreYeHHUE.
CucremMHoO€E IpOrpaMMHOE
obecnieuenne. CucTeMbl
nporpaMmupoBanus. [IpaBoBast oxpaHa
MpPOrpaMM U JIaHHBIX. becrutatHeie u
YCIIOBHO-0ECIUTATHBIC TTPOTPAMMBI.
CB00OIHOE TIPOTPAMMHOE
obecrnieyeHue.

PackpbIBaTh CMBICIT H3y4aeMBbIX
IIOHSATHH.

N3yyaTh BOMpOCH MPaBOBOIl OXpaHbI
IPOrpaMM U JIaHHBIX.

Onpenenars NporpaMMHbIE CPEIICTBA,
HEO0OXOAMMBIE JUISl OCYILIECTBIICHUS
MH(OPMALIMOHHBIX MTPOLIECCOB

IIPU pELIEHUY 3a/a4.

Onpenenatb OCHOBHbIE XapaKTEPUCTUKH
ONEPALIMOHHON CUCTEMBI.

! TIpennaraemelil B porpaMMe 1o MH(QOPMATHKE MepeYeHb MPAKTHIECKMX PA0OT HOCHT PEKOMEH/IATENLHBIN XapaKTep.
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®daiiabpl 1 manku (KaTajaorHn).
[TpuHIMIBI TOCTpOEHUS (PaliIOBBIX
cucrteM. [lomHoe ums daitna (rmanku).
ITyTh k ¢aiiny (manke). Pabora

¢ (haitmamu 1 KaTaoramMu CpeACTBAMU
OTIEPAIIMOHHOM CUCTEMBI: CO3aHHE,
KOIUPOBAHUE, TIEPEMEIIICHUE,
NeperMEHOBAaHUE U yaneHue QpailioB
U Tarnok (katajaoroB). Tumsl ¢aisos.
CgoiicTBa (aiiioB. XapaKTepHbIe
pasMepsl GaitioB pa3TUIHBIX THIIOB
(cTpaHHMIIa TEKCTA, HIEKTPOHHAS KHUTA,
dboTtorpadusi, 3auCh MECHHU,
BUJICOKITUTI, IIOJTHOMETPAXHBIN (HUITEM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
nporpaMm-apxuBatopoB. DannoBeii
menemxep. [louck daitioB cpeacrBamu
OIIEPAIIMOHHON CUCTEMBI.
KommbroTepHabie BUPYCHI U APYTHE
BpPEJIOHOCHBIE ITporpamMmmel. [Iporpammsr
JUTSI 3aIUTHI OT BUPYCOB

OmnepupoBaTh KOMITBIOTEPHBIMU
nH()OPMAITMOHHBIMH 00 BEKTAMU

B HarJsITHO-TpadruaeckoM
unrepdeiice.

BEITIONTHSATE OCHOBHEIE OTIEpaIliy

c ¢aiiamMu U aKaMH.

OnenuBaTh pa3Mepsl (Haisos,
MOJITOTOBJICHHBIX C HUCIIOJIh30BaHUEM
Pa3IUYHBIX YCTPOMCTB BBOJA
uH(popmaIuu (KJIIaBHaTyphl, CKaHEepa,
MUKpodoHa, HGOTOKaMEPHI,
BHJICOKaAMEPHI).

Hcnonb30BaTh IpOrpaMMbI-apXUBaTOPHI.

OcCymiecTBIATD 3aIUTY HHPOPMAIIH

OT KOMITbIOTEPHBIX BUPYCOB C OMOIUIBIO
AHTUBUPYCHBIX MPOTPAMM.
[TnanupoBaTh U CO37aBaTh JIMYHOE
UH()OPMAITMOHHOE TPOCTPAHCTBO.
Ilpakmuueckue padomul:

1. Boinonnenue 0CHO8HbIX Onepayull

¢ atinamu u nankamu.

2. Cpaenenue pazmepos mekCmosylXx,
epacghureckux, 36yK08bIX U 810D atiios.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YEeMOU ONEPAYUOHHOU CUCTNEMDBI.
4. Hcnoavzosanue npocpammol-
apxusamopa.
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5. 3awyuma ungopmayuu
OmM KOMNbIOMEPHBIX GUPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM

1.3. | KomnerotepHsle cetu 2 OO0beuHEHNE KOMITBIOTEPOB B CETh. PackpeIBaTh CMBICIT U3y4aeMBbIX IIOHATHUH.
Cetb UnTepHer. Beb-cTpanua, OcymiecTBIATh MOUCK HHMOPMAITTU
BeO-caiiT. CTpyKTypa aapecoB I10 KJIFOUEBBIM CJIOBaM U
BeO-pecypcoB. bpaysep. [TouckoBbie 10 U300paKEeHHUIO.
cuctemsl. [louck nndopmanuu [IpoBepsATH TOCTOBEPHOCTH UH(POPMALIHH,
10 KJIFOUYEBBIM CJIOBAM U HaiiZicHHOU B cetu MHTEpHeT.
1o u300pakeHuto. J[ocToBepHOCTh BoccranaBnuBath azipec BeO- pecypca
uH(pOpMaLIUH, TOTYyYECHHOU U3 UMeroLmxcs (pparMeHToB.
u3 NHTepHera. OcCy1ecTBIATh B3aUMOJEHCTBIE
CoBpeMeHHBIE CEPBUCHI NHTEPHET- ITOCPEACTBOM IEKTPOHHOM IMOYTHI,
KOMMYHUKAILIUH. BU/JICO-KOH(EPEHII-CBA3H.
CeteBoii 3TUKET, 0230BbIE HOPMBI N3yuyath ceTeBON ITUKET.
UH(OPMAIMOHHOW STUKHU U IIpaBa WccnenoBarh cTpareruu 6€30MacHOro
npu pabote B UaTepuere. Ctpareruu noBeaeHus B IaTepHere
6e3onacHoro noseaeHus B Untepuere | Ilpakmuueckue pabomoi:
1. Ilouck ungpopmayuu no Ko4esvim
C108aM U NO U300PANHCEHUIO.
2. Ucnonvzosanue cepsucog unmeprem-
KOMMYHUKAyuul
Uroro no pazneny 8

Pa3znen 2. Teopernveckue 0CHOBBI HHPOPMATHKH

2.1

Nudopmanus u
uH(GOPMAIIIOHHBIE
HPOLIECCHI

2

Nudopmanus — 0JHO U3 OCHOBHBIX
MTOHATHUN COBPEMEHHOW HAYKHU.
Nudopmarnus kak cBeaeHus,

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUH.
OrneHnBaTh HHPOPMAITUIO C TTIO3UIHH €€
CBOMCTB (aKTYaJIbHOCTb, JOCTOBEPHOCTb,

24




denepanvHas pabouas nporpamma | Madopmarnka. 7-9 knaccel (0a30BBI YPOBEHB)

NpeJHa3HAYEHHbIE [T BOCIPUSATHUS
4eJI0BEKOM, U HH(OpMaLIKs KaK
JaHHbIE, KOTOPHIE MOT'YT OBITh
00paboTaHbl aBTOMAaTU3UPOBAHHOMN
CUCTEMOM.

JIMCKpeTHOCTh TaHHBIX. BO3MOXHOCTB
OIHUCaHUsl HENPEPBIBHBIX 0OBEKTOB U
MPOLIECCOB C MOMOUIBIO JUCKPETHBIX
JAHHBIX.

HNupopmaninoHHbIe MPOIECCH —
MIPOIIECCHI, CBSI3aHHBIEC C XPAHECHUEM,
peoOpa3oBaHUEM U ITepeadeii JaHHBIX

MOJIHOTA U . ).

N3y4aTh BO3MOKHOCTH ONTUCAHUSA
HENPEPbIBHBIX O0BEKTOB U MPOIECCOB
C TIOMOIIIBIO JUCKPETHBIX JaHHBIX.
Brigensats nunopManmoHHyro
COCTABJISIFOLLYIO MPOIECCOB

B OMOJIOTUYECKUX, TEXHUYECKUX U
COLIMAJIbHBIX CUCTEMAX.

OueHuBaTh YUCIOBBIE MTapaMETPhI
MH(OPMAIIMOHHBIX MPOIIECCOB (00BEM
MaMsTH, HEOOXOMMOM ISl XpaHEHUS
uH(pOpMaIK; CKOPOCTh NIEpeiavn

2.2

IIpencraBnenne
uHpopMaru

CumBoz. AndaBuT. MOIIHOCTS
andasuta. PazHooOpasue sS3bIKOB U
andasutoB. EcTecTBeHHBIC U
(dhopmanbHbIe S3bIKH. AJIPAaBUT TEKCTOB
HA PYCCKOM fA3bIKE. JIBOMYHBIN
andasut. KonmdecTBo BCEBO3MOXKHBIX
CJIOB (KOJOBBIX KOMOMHAITWI)
(UKCUPOBAHHOM JUTUHBI B JBOMYHOM
andasute. [IpeodpazoBanue ar000r0
andasura K ABonuHOMY. KonuyecTBo
Pa3UYHBIX CJIOB (PUKCHPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeIEHHON
MOIITHOCTH.

Konnposanue cuMBOI0B OJJTHOTO
angaBuTa C MOMOIIHIO KOJOBBIX CJIOB

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUH.
[TpuBOIUTH IPUMEPHI KOAUPOBAHUS

C UCIOJIb30BAHUEM PA3JIUYHBIX
an(aBUTOB, BCTPEUAIOIINXCS B )KU3HHU.
KomupoBaTh 1 fekoaupoBaTh COOOIICHUS
110 U3BECTHBIM IIpaBUJIaM KOJUPOBAHUS.
OnpenensiTe KOJIMYECTBO PA3IMUYHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJUPOBAHBI C IOMOIIBIO JIBOUNYHOTO
KoJ1a GUKCUPOBAHHOM JIJTUHBI
(pa3psgHOCTH).

OnpenensaTs pa3psAHOCTb JBOUYHOTO
KOJ1a, HEOOXOIUMOTO JJ1s1 KOAUPOBAHUS
BCEX CHMBOJIOB ajihaBUTa 3aTaHHOM
MOIITHOCTH.
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B Ipyrom ajidaBute, KOJoBas TabIuua,
JIEKOTUPOBAHHE.

JIBonuHbin kox. IIpeacraBinenne
JaHHBIX B KOMIBIOTEPE KaK TEKCTOB

B IBONYHOM aJihaBUTE.

NudopmarmonHbiii 00bEM TaHHBIX.
but — MuHUManpHas eqUHUIIA

KOJTM4eCcTBa MHGOPMAIIHH — JBOUYHBIN
pa3psia. Equnuiier usmepenus
UH(POPMALIMOHHOTO 00BEMA TaHHBIX.
bur, 6aiiT, kuao0amnT, Meradanr,
ruraamT.

CkopocTb nepenaun JaHHbIX. EquHuIb
CKOPOCTH TIepeiaull TaHHBIX.
KoaupoBanue TekcToB. PaBHOMEpHBIi
koa. HepaBHoMepHbIit ko11. KomupoBka
ASCII. BocbMHUOUTHBIE KOJAUPOBKHU.
[Tonsitue o kogupoBkax UNICODE.
JlexoaupoBanue COOOIeHUH

C UCIOJIb30BaHNEM PaBHOMEPHOTO U
HEPaBHOMEPHOTO KOJIa.
NudopmarimoHHbIil 006EM TEKCTA.
Hckaxenue nadopmaiuu npu
nepenaye.

Oo1ee npeacTaBieHue 0 HUPPOBOM
MPE/ICTABICHUN ayNOBHU3yaIbHBIX U
JPYTUX HETIPEPHIBHBIX JTAHHBIX.

[TocunThIBaTh KOTMYECTBO TEKCTOB
TaHHOM JUTMHBI B JTAHHOM ajdaBuTe.
OmnepupoBath eAMHUIIAMA U3MEPCHHUS
KOoJM4YecTBa HHpopmauu (6ut, 6airT,
KWJI00AWT, MerabaiT, ruradbaiT) u
CKOPOCTHU TIepeIaur JaHHBIX.
KoaupoBaTh 1 1€KOAUPOBATH TEKCTOBYIO
UH(POPMAIIHIO C UCTIOIH30BAHUEM
KOJIOBBIX TaOJIHIL.

Boruncnsate HHPOpPMAIMOHHBIN 00bEM
TEKCTa B 33IaHHOU KOJUPOBKE.
OrnennBath HHGOPMAIIMOHHBIN 00BEM
rpaguIecKuX JTaHHBIX ISl pACTPOBOTO
M300paKeHHUS.

Onpenensate 00bEM aMsITH,
HEOOXOAMMBII 1Tl IPEACTABICHUS U
XpaHEHHsI 3BYKOBOTO (paitna
Ilpakmuueckue pabomol:

1. Onpedenenue kooa cumeona 8 pasHvix
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. OnpeodeneHnue Kkoda ysema 8 naiumpe
RGB 6 epagpuueckom peoaxmope.

3. Coxpanenue pacmpoeo2o
epaghunecko2o uz0opaiceHust 8 pa3HvIx
¢dopmamax.

4. 3anucw 36yKk08bixX atiios

C PA3TUYHBIM KAYeCmEOM 368YUaHUS
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Koauposanue nBera. [[BeToBbIe (enybunoll KOOUPOBAHUSL U YACMOMOU
mozaenu. Moaens RGB. I'mybuna ouckpemuzayuu)

koaupoBaHus. [Tamutpa.

PacTpoBoe 1 BEeKTOpHOE MpeICTaBICHUE
nzoopaxkennit. [Tukcens. OneHka
nH(GOPMAIMOHHOTO 00BEMA
rpaduyecKuX JaHHBIX AJI paCTPOBOTO
M300paxKeHHUs.

Koauposanue 3Byka. PazpsaHocTs u
qacroTa 3anucu. KoamuecTBo kaHaIoB
3aIllCH.

O1ieHKa KOJTMYECTBEHHBIX MTApaMETPOB,
CBSI3aHHBIX C ITPEJICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (pailioB

Htoro no pazneny 11

Pasnen 3. UndopManmoHHbIe TEXHOJIOTHH

3.1 | TekcToBBIE JOKYMEHTBI 6 TexkcToBbIE TOKYMEHTBI U UX PackppIBaTh CMBICT U3y4aEMBIX IIOHSITUH.
CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIIA, AHanu3upoBaTh NOJIb30BATEIbCKUIMI
a03art1, CTpokKa, CJI0BO, CHMBOJ). uHTepdeiic mpuMeHseMoro
TexcToBBIN NpoLIECCOp — UHCTPYMEHT | IPOTPAMMHOTO CPEJICTBA B paboTte
CO3JaHMsl, pEJaKTUPOBAHUS U C TEKCTOBBIMH JIOKYMEHTAMH.
dbopmatupoBanus TekcToB. [IpaBuna Onpenenars yciuoBHs U BO3MOKXHOCTH
Habopa Tekcra. PenaktupoBaHue IPUMEHEHHUS IPOIrPaMMHOTO CPEACTBA
tekcra. CBoiicTBa cumBoJIOB. [llpudt. | 11 pemenust THIMOBBIX 33724 B paboTe
Tuns! mpudToB (pyodieHsle, C TEKCTOBBIMH JIOKYMEHTAMH.
C 3aCEYKaMH, MOHOIIMPUHHBIE). BrIsBnsTE 0011I€€ M pa3Tuius B pa3HbIX
[Tosry>xupHOE M KypCUBHOE HaUE€PTAHUE. | IPOrPAMMHBIX MPOTYKTaX,
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CaoiicTBa ab3a1eB: rpaHUITbI, A03aITHbII
OTCTYII, UHTEPBAJ, BEBIPABHUBAHUE.
[TapameTpsl cTpanull. CTUneBoe
dbopmaTupoBaHue.

CtpykTypupoBaHue HHPOpMaLIUU

C IIOMOIIBIO CIIUCKOB U TaOJIHII.
MHoroypoBHeBbI€ criUcKU. JloOaBiieHNE
Ta0JIHI] B TEKCTOBBIE JOKYMEHTHI.
BcTaBka nzo0paxeHuii B TEKCTOBbBIC
nokyMeHThl. O0Tekanue n300paxeHui
TEKCTOM. BKIItOUeHUE B TEKCTOBBIN
JOKYMEHT Jiuarpamm, GopMmyii,
HyMEpalluK CTPAaHUI], KOJIOHTUTYJIOB,
CCBUIOK M IPYTHX JIEMEHTOB.
[TpoBepka nmpaBonucanus. PaccranoBka
MEPEHOCOB. ['0J10COBOI BBOJI TEKCTA.
OnTuueckoe pacro3HaBaHUE TEKCTA.
KomribrotepHsliil nepeBo.
Hcnons3oBanue cepBucoB HTEpHETE
U1l 00pabOTKH TEKCTa

peIHa3HAYCHHBIX IS PEIICHUS OTHOTO
KJ1acca 3a7a4 B paboTe ¢ TeKCTOBBIMHU
JTOKYMCHTaMH.

Co3naBaTh U peIaKTUPOBATh TEKCTOBBIC
JTOKYMEHTBI TTOCPEJICTBOM
KBATH(PHUIIMPOBAHHOTO KJIaBUATYPHOTO
MMCHbMa C MCITOJIb30BaHHEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHpoBaTh TEKCTOBBIC TOKYMEHTHI
(ycTaHaBIMBATh MapaMeTPhl CTPAHUIIBI
JTOKyMEHTa; (OpMaTUPOBATH CHMBOJIBI U
a03allbl; BCTABIISATH KOJOHTUTYJIBI U
HOMEpA CTPaHUL).

Bcerapmsats B 1oOKyMeHT (hopmyIibI,
TaOIUIIbI, U300paKeHUs, 0HOPMIATH
CITMCKH.

Hcronb30BaTh CCHUIKH M IIATHPOBAHNE
HMCTOYHUKOB IPH CO3JIAHMH Ha UX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
0O0BEKTOB.

Hcnonp30BaTh HHTEIUICKTYaTbHBIE
BO3MOYXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomeul:

1. Coz0anue nebonvuiux mexcmoswvix
OOKYMEHMO8 NOCPeOCmEeoM
K8AIUpuyupo8anHo2o KiaguamypHoz2o
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AUCbMA C UCNOTIb308AHUEM DA308bIX
cpeocme meKkcmoBgvix pedaKmopos.

2. @opmamuposanue mekcmogvlx
OOKYMeHmMOo8 (yCMaHo8Ka Napamempos
cmpaHuybl OOKyMeHma,
Gopmamuposanue cumgonos u abzayes;
8CMABKA KOJIOHMUMYI08 U HOMEPOS
cmpaHuy).

3. Bcmaska 6 ookymenm ghopmyn,
maoauy, uzobpasjiceruli, oghopmieHue
CNUCKOB.

4. Cozoanue HebOILULUX MEKCMOBbIX
OOKYMEHMO8 C YUmamamu U CCblIKaMU
Ha yumupyemole UCHOYHUKU

3.2

Kommberorepras
rpaduka

3HAaKOMCTBO C rpaduuecKuMu
penakropamu. PacTpoBsie pUCYyHKH.
Hcnonb3oBanue rpaduyecKkux
IPUMHUTHBOB.

Omnepanuu peqakTHPOBaHUS
rpadgudeckux 00bEKTOB, B TOM YHCIIE
udpoBeIxX hoTorpaduii: UBMEHEHUE
pa3mepa, oOpeska, MoBOpoT,
oTpaxkeHue, paboTa ¢ 00J1acTAMH
(BBIOCIIEHUE, KOMMPOBAHUE, 3aJIUBKA
I[BETOM ), KOPPEKITHUS IIBETA, IPKOCTU U
KOHTPACTHOCTH.

Bekropnas rpaduxka.

PaCKpBIBaTI) CMBICJI U3y4aCMbIX TIOHSITUH.

AHanu3upoBaTh NOJIb30BATEIbCKUI
uHTEep(Peiic MPUMEHSIEMOTO
IPOrpaMMHOTO CpeCTBa B paboTe

C KOMITBIOTEPHOI rpaduKoii.
Onpenenarb yciIoBHs U BO3MOKHOCTHU
NPUMEHEHUSI TPOrPAMMHOTO CPEJICTBA
JUI pellieHus! TUIIOBBIX 3aj1a4 B paboTe

C KOMITbIOTEpHOM IpaduKoil.

BoIgBisTh 00111€€ U pa3auyus B pa3HbIX
MPOrPaMMHBIX MPOIYKTAX,
MpeAHa3HAYEHHBIX JIJIsl pEHICHUS! OJTHOTO
KJlacca 3a71a4 B paboTe ¢ KOMIIBIOTEPHOM
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CoznaHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMH CPEJICTBAMH TEKCTOBOTO
IpoLeccopa Win APYTruxX MporpamMmm
(mpwnoxxenuii). Jlo6aBnenue
BEKTOPHBIX PUCYHKOB B JOKyMEHTHI

rpaduKoi.

CoznaBaTh U peJaKTHUPOBATh
M300paKEeHHSI C TIOMOIIIHIO
WHCTPYMEHTOB PacTpOBOTO
rpaduyeckoro peaakTopa.
Co3naBath 1 peJakKTHPOBATH
M300paKeHUsI C TOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpagu4ecKoro perakropa.
J106aBIsITH BEKTOPHBIC PUCYHKH
B JIOKYMEHTBI

Ilpakmuueckue pabomo:

1. Coz0aHue u/unu pedaxmuposatue
u30bpascenuss, 8 Mom ducie yughposwix
Gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO20
epaghuveckoeo pedakmopa.

2. Coz0anue u pedakmuposarue
U3006padicenuss ¢ NOMOUWBIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuveckozo peoakmopa

3.3

MyneTUmMeUiHbIE
MpE3EHTALUN

IToaroroBka MyabTUME IMMHBIX
npe3entauuid. Craiin.
JloOaBiIeHHE HA CIal]I TEKCTA U
M300paKEHUM.

PaboTa ¢ HeCKOIbKUMH cllaiiiaMu.
JlobaBrieHue Ha caamI

PackppIBaTh CMBICT U3y4aEMBbIX TOHSTHIA.
AHanu3upoBaTh NOJIb30BATEIbCKUI
UHTEpQENc TPUMEHIEMOTO
POrPaMMHOTO CpEICTBA B paboTe

C MYJIbTUMEIUNHBIMU NTPE3EHTALUSIMHU.
Onpenensats yCIOBUSI U BO3MOXHOCTH
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ayIMOBU3YaJIbHBIX JAHHBIX.
Anumarnus. ['mnepccbuiku

NPUMEHEHHUsI TPOTPAMMHOTO CpPEICTBA
JUTS pelIeHUs] TUTIOBBIX 3a/1a4d B padoTe
C MYJTbTUMEIUUHBIMHU TIPE3CHTALIASIMHU.
BBISBIIATE 00III€e ¥ pa3Iudvsl B pa3HbIX
MPOrPaMMHBIX TIPOAYKTaX,
NpeaHa3HAYCHHBIX IS PEIISHUS] OJTHOTO
KJ1acca 3aj1a4d B pabote

C MyJIbTUMEIUNHBIMY MTPE3CHTAIMSIMHU.
Co3znaBath npe3eHTaluu, UCIOJb3Ys
TOTOBBIE M1a0JIOHEI.

Ilpakmuueckue pabomuwi:

1. Co3z0anue npezenmayuu

C 2UNEPCCHIIKAMU HA OCHOBE 20MOBbIX
wabnonos

Htoro no pazneny 13
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KJIACC
HanmMmenoBanune
Ne KonnuectBo OCHOBHEIE BUBI JIEATEIILHOCTH
pa3ziesioB U TeM [IporpammHoOe conepkaHue
/T 4acoB 00yyYarImuXxcs

yueOHOro npeameTa

Paznen 1. TeopeTruueckue oc

HOBbI HHPOPMATUKHU

1.1

CucreMbl CUUCIIEHUSA

6

Heno3uimoHHbIe ¥ TO3ULIMOHHBIE
CUCTEMBI CUnCIeHUs. AJ(paBuT.
OcnoBanue. Pazsépuytas popma

3aI1iucCu 4yucia. HCpGBO,H B JCCATUYHYIO
CUCTCMY YHCCJI, 3allMCAHHBIX B IPYI'UX

CHUCTEMAX CUUCIICHUS.
Pumckas cucrema cunciieHus.
JIBon4Has cucTeMa CUMCIICHHUS.
[IepeBop LENbIX YMCEN B MpEaeIax
ot 0 1o 1024 B 1BOMYHYIO CUCTEMY
cuuciieHus. BoceMepuunas cucrema
cuncnenus. [lepeBox uucen

13 BOCbMEPUYHON CHUCTEMBI B
JBOMYHYIO U JE€CSITUYHYIO CUCTEMBI U
oopatHo. lllecTHamarepuyuHas
cucreMa cuncienus. [lepeson uncen
Y3 IECTHAAATEPUYHON CUCTEMBI

B JIBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI M 00paTHO.
Apudmerrnyeckue onepamuu

B IBOMYHOM CUCTEME CUUCIICHUS

PackpbIBaTh CMBICI H3y4aeMbIX OHSATHI.
BrIsBIISTE pasnuuue B NO3UIMOHHBIX U
HETMO3UIMOHHBIX CUCTEMAaX CUHCIICHHUS.
BrIsBisITh 00111€€ 1 pa3uynsl B Pa3HBIX
MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS.
3anuceiBath HeOobue (0T 0 10 1024)
LIEJIBIC YMCJIIA B PA3JIMYHBIX [TO3ULIHOHHBIX
CUCTEMax cuuclieHus (ABOMYHOM,
BOCBMEPUYHOM, NIECTHAALIATEPUYHOMN ).
CpaBHUBATH 1IEJIBIE YHCIIA, 3AMTMCAHHBIE

B JIBOMYHOM, BOCBMEPUYHOU U
HIECTHAAUATEPUYHON CUCTEMAX
CUHUCIICHMUS.

BpInonHATH ornepanuu CiI0XeHUs U
YMHOKEHHUSI HaJl HEOOJIbIIUMU
JIBOUYHBIMU YW CIIAMH

32



denepanvHas pabouas nporpamma | Madopmarnka. 7-9 knaccel (0a30BBI YPOBEHB)

1.2 | DnemeHTbI 6 Jlornyeckue BbICKa3bIBaHUS. PackpbIBaTh CMBICI U3y4aeMBbIX TIOHITHMN.
MaTeMaTU4ECKOU Jlornyeckue 3HaYeHUs BHICKA3bIBaHUM. | AHAJIM3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DJIEeMEHTapHBIE U COCTABHBIE BBICKA3bIBAHUM.

BBICKa3bpIBaHUA. Jlornueckue onepauuu: | Mcrosib30BaTh JTIOTHUECKHE OTICPALIHH.
«» (KOHBIOHKIIHS, JIOTHYECKOE Crtpoutb TaOIUIBI HCTUHHOCTH
YMHOKEHHE ), «HIN» (TU3BIOHKINA, JUTSL JIOTUYECKHUX BBIPAKEHUN.
JIOTUYECKOE CIIOKEHUE), BpranciaTe ICTUHHOCTHOE 3HAYEHUE
«HE» (JIOTMYE€CKOE OTPHULIAHUE). JIOTUYECKOTO BBIPAIKECHHUSL.

[IpropuTET JTOTUYECKUX OIEPALIAM. 3HaKOMHUTHCS € JIOTMYECKUMU OCHOBAMHU
OmnpeneneHne ICTUHHOCTH COCTaBHOTO | KOMIIBIOTEpA

BBICKA3bIBaHUS, €CJIH U3BECTHBI

3HAYEHUS UCTUHHOCTHU BXOSAIIUX

B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue Beipaxenus. [IpaBuia

3aIKCH JIOTUYECKHUX BBIPAKEHUN.

[TocTpoenue TabauL UCTUHHOCTH

JIOTUYECKUX BBIPAKECHUMN

Jlornyeckue 3neMeHTbl. 3HAKOMCTBO

C JIOTUYECKUMHU OCHOBAaMH KOMIIBIOTEPA

Htoro no pazneny 12

Pa3znen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHHe

2.1 | Ucnonaurenu u 10 [lonarne anroputma. Mcnonuurenn PackppIBaTh CMBICIT H3y4aeMBbIX
AITOPUTMBI. QITOPUTMOB. AJITOPUTM KakK IUIaH HOHSTUM.

AnropurMuueckue YIPABJICHHS UCIIOJHUTEIEM. AHanm3upoBaTh NpeAJIaracMble

KOHCTPYKLUHU CaoiicTBa anropurMa. CrocoOsl 3aIMCH | IIOCIEI0BATEILHOCTH KOMAaHT
anropuT™a (CJI0OBECHBIN, B BUJIE Ha IIPEeIMET HAJIU4Msl Y HUX TaKUX
OJI0K-CXEMBI, IpOrpaMma). CBOMCTB QJITOPUTMA, KaK TUCKPETHOCTb,
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AJNTOPUTMHYECKUE KOHCTPYKIIUHU.
KoHCTpyKIMs «CleI0BaHUE.
JIuneinpiid anroput™M. OrpaHUYEHHOCTh
JIMHENHBIX AJITOPUTMOB:
HEBO3MO>XXHOCTb MPETYCMOTPETH
3aBUCHUMOCTB ITOCJIEIOBATEIILHOCTH
BBITIOJTHAEMBIX JEUCTBUMN OT UCXOIHBIX
JTAaHHBIX.

KoHCTpyKIIUsl «BETBICHHUE: MOJIHAS U
HernosHas GpopMbl. BeinoaHeHue u
HEBBINOJHEHUE YCI0BUA (MCTUHHOCTh
Y JIO)KHOCTh BBICKA3bIBAHMUS).
[IpocTbie U COCTaBHBIE YCIOBUSI.
KoHCTpyKIusL «ITOBTOPEHUSD): LIUKIIBI
C 3aJJaHHBIM YHCJIOM IMOBTOPECHUH,

C YCIIOBUEM BBITIOJIHEHUS,

C MMEPEMEHHON ITUKJIA.

Pazpabotka 115t hopmMaibHOTO
HCTIOJTHUTENSA AJITOPUTMA,
MPUBOJIAIIETO K TPEOyeMOMy
pe3yJbTaTy MPU KOHKPETHBIX
WCXOJIHBIX JIAaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB

C UCITOJIb30BAaHUEM IIUKJIOB U
BETBJICHUM 7151 YIIPABJICHUS
dbopMaTbHBIMU UCTIOJTHUTESIMU,
TakuMu kak Po6ot, Uepenarika,

JNE€TEPMUHAPOBAHHOCTb, IIOHSTHOCTb,
pe3yJIbTATUBHOCTh, MACCOBOCT.
OnpenensThb 1Mo 0J0K-CXeMe,

JUISL PELICHHS KaKOW 3aJ1a4
MpeHa3HA4YEeH JAHHBIN aJTOPUTM.
AHanu3upoBaTh U3MEHEHUE 3HAYCHUIN
BEJIMYMH IIPU MOIIArOBOM BBITIOJIHEHUHU
aJNroOpUTMa.

OrnpenensiTh Mo BHIOPAaHHOMY METOTY
pellIeHus 3a/1a4n, KaKue
AJITOPUTMUYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHMBATH Pa3IUYHBIE AITOPUTMBI
pEILIEHNS OJHOU 3a1a4H.

Co3naBatb, BBIIOJIHATH BpYUHYIO U

Ha KOMITBIOTEPE HECJI0KHBIEC AJITOPUTMBI
C MCMOJIb30BAaHUEM ITUKJIOB U BETBIICHUM
IUISL YIIPABJIEHUS UCIIOJIHUTEIISIMU,
TakuMu kak Po6ot, Uepenanika,
YepTéxHuK.

HcnonHsATh roTOBBIE AITOPUTMBbI

NP KOHKPETHBIX UCXOAHBIX TaHHBIX.
CtpouTs 17151 UCTIOJTHUTES
apu(METHICCKHUX JESHCTBUHN IESTTOYKH
KOMaH/1, Taroux TpeOyeMbli
pe3yJIbTaT IPU KOHKPETHBIX UCXOJHBIX
JIAaHHBIX.
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YepréxHuk. BoIoaHenne anropuTtMoB
BPYUYHYIO U HAa KOMIIBIOTEPE.
CHHTaKCHUYECKHUE U JIOTUYECKUE
omnOKku. OTKa3bI

Ilpakmuueckue pabomot:

1. Co3z0anue u svinonHeHue

HA KOMNbIOMepe HeCA0NHCHbIX
an20pUMMO8 C UCNOIb30BAHUEM YUKIO8 U
semeiieHull OJis YNpaesieHus.
ucnoanumensmu, makumu kax Pooom,
Yepenawxa, Yepmesnrcrux.

2. IIpeobpa3zosarnue aneopumma u3 0OHOU
Gopmul 3anucu 6 opyeyr.

3. Paspabomka ons ¢hopmanvroco
UCNOJIHUMENS AIOPUMMA, NPUBOOUE20
K mpebyemomy pe3yivmamy

npu KOHKPEMHbLX UCXOOHBIX OAHHDBLX.

4. «Pyunoe» ucnoanenue 2omoebix
A120PUMMOB NPU KOHKPEMHbBIX UCXOOHBIX
OAHHBIX

2.2

S3BIK
MIPOrPAMMHUPOBAHUSA

A3k mporpammupoBanus (Python,
C++, Ilackans, Java, C#, LIkoIbHBIH
AnroputMuyeckuil SA3bIK).

Cucrema nporpaMMHUpPOBAHHUSL:
penaKkTop TeKCTa Iporpamm,
TPaHCISTOP, OTIATUHUK.
[lepemennas: Tur, UMsi, 3HaUECHUE.
[enbie, BEUIECTBEHHBIE U CUMBOJILHBIC
IEpPEMEHHBIE.

OnepaTop nprcBavBaHUs.
Apudmernueckue BoIpaKeHUS

PackpbIBaTh CMBICI U3Y4aeMBbIX IIOHITHM.
Onpenenars 1o nporpaMmme,

IUISL pEeLIeHUs KaKOW 3a/1a4y OHA
[IpEIHA3HAYCHA.

Crpouts apudpmeTnyeckue, CTpOKOBBIE,
JIOTUYECKHE BBIPAXKCHUS U BBIYUCIATD UX
3HAYCHMS.

IIporpammupoBaTh JUHEHHbIE
QITOPUTMBI, IIPEIIONIATAOIINE
BBIUHCIICHHE apU(PMETUUECKUX,
CTPOKOBBIX U JIOTHYECKUX BBIPAKEHUM.
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Y IOPSIIOK UX BbluucieHus. Onepanuun
C LEJBIMU YUCIaMU: LEIOYUCIEHHOE
JIEJIEHNE, OCTATOK OT JACJICHUSI.
Betsnenus. CocTaBHbIE YCIOBUSA
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha U3y4a€MOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MHUHMMYyMa U MaKCUMyMa U3 JABYX, TPEX
Y 4EeTBIpEX uncen. Pemenue
KBaJIPaTHOTO YPaBHEHU S, UMEIOIIETO
BEIIICCTBEHHBIEC KOPHU.

Jlnanorosas oTiaaka nporpaMmm:
MIOIIArOBOE BHITIOJHEHUE, TPOCMOTP
3HAUCHMUI BEJIUYMH, OTJIQJOUYHbIM
BBIBOJI, BLIOOpP TOUKH OCTaHOBA.

[uxn ¢ ycnmoBuem. Anroput™m EBknuaa
JUTSI HAXOKIEHUS HAauOOJIBIIIEro OOIIET0
JEIIATEIS ABYX HATYPAIbHBIX YHCEI.
Pa3buenue 3anucu HaTypaIbHOTO
YHCJIa B NO3ULIMOHHOM CUCTEME

C OCHOBAHUEM, MEHBIIINM UJIM PABHBIM
10, Ha oTACHBHBIC UDPHI.

[ukn ¢ nepeMeHHON. AJITOPUTMBI
MPOBEPKHU JETUMOCTH OJTHOTO L[ETIOTO
4yyclia Ha IPYroe, IpoBEpKU
HATYpaJIbHOTO YUCJIA HA MPOCTOTY.
O6paboTKa CUMBOJIbHBIX JTAHHBIX.

Pa3pabatbiBaTh mporpamMmel,
cojieprKalle onepaTop (ornepaTopsl)
BETBJICHHUS, B TOM YHCIIE

C UCIOJIb30BAHUEM JIOTUYECKUX
oIepanum.

Pa3zpabatbiBaTh mporpammel,
coJiepKaIime oneparop (ornepaTopsl)
UKJIA.

BBITIOTHITE TUATOTOBYIO OTJIAJIKY
MporpamMm.

Ilpakmuueckue pabomo:

1. Ilpoepammuposarnue 1uHeuHvlx
an2opummos, nPeonoNaarouux
8bIYUCTCHUE apUPMEMUUecKux u
JI02UHECKUX BbIPANCEHUL HA U3YYUAEMOM
A3bIKE NPOCPAMMUPOBAHUS (OOHOM

us nepeuns: Python, C++, [lackans,
Java, C#, [lIkonvubii Aneopummuveckuu
A3bIK).

2. Paspabomxa npoepamm, cooeparcaujux
onepamop (onepamopbul) 6emeneHusl,

HA U3Y4AeMOM A3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblUle NePeUHsl.

3. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopul) Yukia,

HA U3Y4aeMOoM A3bIKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 Bblule nepedns
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CumBOJIBHBIE (CTPOKOBBIE)
nepemeHHbie. [locuMBoIBHAS
obpabotka ctpok. [logcy€T yacToTh
MIOSIBJICHUSI CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkiuu 115 o00paboTKU
CTPOK

2.3 | AHanu3 alropuTMOB 2 OnpenesneHne BO3MOXHBIX pe3yJIbTaTOB | PacKpbIBaTh CMBICI N3y4aeMbIX HOHSATHM.
paboThI AJITOpPUTMA IIPU TAHHOM AHaIU3UPOBATh TOTOBBIE AITOPUTMBI U
MHOECTBE BXOJIHBIX JaHHBIX, MPOTPaMMBbI
onpe/eIeHuEe BO3MOKHBIX BXO/IHBIX
JAHHBIX, TPUBOASIINX K JTAHHOMY
pe3ynbTary

Htoro no pazneny 21

PesepBHOE Bpems 1

OBILEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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9 KJIACC
Hanmenosanne
Ne KomnuecTBo OcCHOBHBEIE BUIBI IEATEIILHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxkanue
n/n 4acoB o0y4aromuxcs

yueOHOro npeameTa

Paznen 1. HudgpoBasi rpaMOTHOCTD

1.1

['moOanbHas ceThb
WNHTtepHeT u cTparernn
0e301acHOro
MOBEJACHUS B HEU

3

['no6anwsHas cetb UuTepHer. IP-anpeca
y3110B. CeTeBOe XpaHEHUE JaHHBIX.
Meroabl UHANBUIAYATBHOTO U
KOJUIEKTUBHOT'O pa3MeIlleHHs] HOBOI
uHpopmanuu B uTepHere.

Bonbiivie nanubie (MHTEPHET-/IaHHBIE,
B YaCTHOCTHU JIJAHHBIE COLUATILHBIX
ceTen).

[Tonsarue 00 nHPOPMAITMOHHOM
0e30MacHOCTH. YTPO3bl
HH(pOPMAITMOHHOM OE30MMaCHOCTH

npu padboTe B rI100ABHONU CETH U
METO/Ibl TPOTHUBOJEHCTBUS UM.
[IpaBuna 6e3onacHoi
ayTeHTHU(UKAIWU. 3aluTa JMIHOMI
uHpopmaruu B uTepHere.
be3onacHele cTpaTernu noBeACHUS

B UnTepHere. [Ipenynpexaeaue
BOBJICUCHUS B JICCTPYKTUBHBIC U
KPUMHHAJIbHBIE (POPMBI CETEBOM
aKTUBHOCTU (KNOEpOYyITMHT, (PUILIUHT

U Apyrue GopMsl)

PackpbIBaTh CMBICT H3y4aE€MbIX ITOHSITHH.
AHanmM3upoBaTh JOMECHHBIC MEHA
KOMITBIOTEPOB U aJIpeca JIOKYMEHTOB

B MHTepHeTE.

OnpenensTb MUHUMAJIBHOE BPEMSI,
HE0OXO0MMOE IS TIEPeIadl N3BECTHOTO
00bEMa TaHHBIX 110 KaHATY CBS3U

C U3BECTHBIMU XaPAKTEPUCTHUKAMHU.
Pacno3naBaTh MOTEHIIMAILHBIE YTPO3bI U
BpE/IHbIE BO3JICUCTBUS, CBSI3aHHBIC

¢ "H(OPMAITMOHHBIMU U
KOMMYHHUKAIITMOHHBIMHU TEXHOJIOTHUSIMH,
OIICHUBATh TPEIJIaracMble MyTH UX
yCTpaHEHHUs.

Ilpakmuueckue padomul:

1. Cozoanue komnieKcHvix
ungopmayuonHvIX 00bEeKMOo8 8 8ude 8ed-
CMpanuy, BKIYAWUX epaduueckue
00vbeKmul, ¢ UCNOIb308AHUEM
KOHCMPYKMOPOo8 (abioHos).

2. 3HaKoMcmeo ¢ MexaHuIMamu
obecneyenuss NPUBAMHOCU
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u 6e30nacHou pabomol ¢ pecypcamu
cemu Unumepnem, memooamu
aymenmugurayuu, 8 mom yucie
NPUMEHEMBIMU 8 CEPBUCAX 2OCYCIY2

1.2

Pabora
B UH()OPMAIIMOHHOM
MIPOCTPAHCTBE

Bunsl nestenbHocty B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAI[MOHHbIE CEPBUCHI
(mouToBas ciryx0a, BUACO-KOH(]EpeHII-
CBSI3b U JIPYTHE), CIIPABOYHBIC CITY>KObI
(kKapThl, paciicaHus U IPyTHUeE),
MTOMCKOBBIE CITYKOBI, CITY>KOBI
OOHOBJICHUS TPOTPAMMHOTO
o0ecrnieueHus U JPyTrue CirysKObl.
CepBuUCHI TOCYapPCTBEHHBIX YCITYT.
OO6nauHble XpaHUIHUIIA JIAHHBIX.
CpencTBa COBMECTHOM pa3pabOTKU
JIOKYMEHTOB (OHJIAMH-0(UCHI).
[Iporpammuoe obecriedeHne Kak Beo-
CEpBUC: OHJIAMHOBBIE TEKCTOBBIE U
rpagu4ecKue peaakTopbl, CPebl
pa3paboTKu mporpamMmm

PackpbIBaTh CMBICT H3y4aeMBbIX
MTOHSATHUH.

[IpuBOIUTH PUMEPHI CUTYALIUH,

B KOTOPBIX TPEeOyeTCs UCTIOTh30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPaBOYHBIE U MIOMCKOBBIE CITYKObI U JIp.
Onpenensate KOJIMYECTBO CTPAHULI,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aIIpocaM C UCTOJIb30BAHUEM
JIOTUYECKUX OTIEPALUN.

[IpuBOIUTH TPUMEPHI YCIYT,
JIOCTYMHBIX HAa CEpBUCAX
rOCYyJIapCTBEHHBIX YCIYT.

[IpuBOAUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U TpaUUECKUX PEAAKTOPOB,
cpea pa3paboTKy MPOTrpaMM.
Ilpakmuueckue padomeul:

1. Ilouck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONb308AHUEM JIOCUYECKUX ONepayuil.
2. Ucnonvzosarnue onnatin-oghuca

0151 pa3pabomku OOKYMeHmMo8

Hroro no pazneny
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Pa3znen 2. TeopeTrudyeckue 0CHOBbI HHPOPMATHKH

2.1

MonenupoBanue
KaK METOJ O3HAHUS

8

Mopensb. 3aiauu, periaeMbie

C MOMOUIBIO0 MOJICTIUPOBAHUSI.
Knaccudukanuu Mmozaenei.
MarepuanbHbie (HaTypHBIC) U
uH(OPMAIMOHHBIE MOJIETIH.
HenpepsiBHBIEC U AUCKPETHBIE MOJIEIIH.
Nmurannonusie moaenu. Mrposeie
Mozenu. OlieHKa aIeKBATHOCTUA MOJEIH
MOJICIUPYEMOMY OOBEKTY U LM
MOJICITUPOBAHUSI.

Tabmunsie mogenu. Tabmuia kak
IPE/ICTaBICHUE OTHOILLEHHUS.

ba3zbl nanabix. OT60p B TAOIMIE CTPOK,
yIOBJIETBOPSIOIIUX 33JaHHOMY
YCJIOBHIO.

I'pad. Bepiiuna, peGpo, myTs.
OpueHTUpOBaHHbBIE U
HEOpUEHTHUPOBaHHBIE rpadbl. JnuHa
(Bec) pedpa. BecoBas matpuiia rpada.
JlmHa Ty TH MEXTy BepiimHamu rpada.
[Touck onTUMaILHOTO IyTH B Tpade.
HavanbHas BepimHa (MCTOYHUK) U
KOHEYHas BepIIrHA (CTOK)

B OPMEHTUPOBAHHOM rpade.
Brruncnenne konmyecTsa nyTen

B HAIPABJICHHOM aIlUKINYECKOM Tpade.

PackpbIBaTh cMBICT U3y4aeMbIX MTOHSITHH.
Omnpenensats Bua HHGOPMAITMOHHOM
MOJIEJIH B 3aBUCUMOCTH OT CTOSILEN
3aJIa4u.

AHanm3upoBaTh HHPOPMAITUOHHBIC
Mojaenu (Tabmuiibl, rpaduKw,
JMarpaMMbl, CXeMbI U Jp.).
Ocy11ecTBIATh CUCTEMHBIN aHAJINU3
00BEKTa, BBIJICISITH CPEJIU €T0 CBOMCTB T€
CBOMCTBA, KOTOPHIC CYIICCTBEHHBI

C TOYKH 3pEHUS TEJIeH MOJCITUPOBAHUS.
O1eHUBaTh aJIcKBaTHOCTH MOJICIIN
MOJICTIUPYEMOMY OOBEKTY U LIEJISIM
MOJICITUPOBAHMUSI.

CTpouTh M HHTEPIIPETUPOBATH
pa3IMYHbIC HHPOPMAITMOHHBIC MOJICITH
(TaOmuIBI, AHArpaMMBI, Tpadbl, 1epEBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccnenosath ¢ HOMOIIBIO
MH(POPMAITMOHHBIX MOJIEIICH 00BEKThI

B COOTBETCTBHMHU C IOCTABJICHHOMN 3aJauecH.
N3yyaTs 3Tansl KOMIBIOTEPHOTO
MOJICITUPOBAHMUSI.

PaboTtath ¢ TOTOBBIMH KOMIIBIOTEPHBIMHU
MOJICIISIMH U3 Pa3IMYHBIX TPEIMETHBIX
obOnacreii.
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Hepeso. Kopensb, Bepinna (y3en),
JucT, pebpo (mayra) nepesa. BoicoTta
nepesa. [lonnepeso. [Ipumepsl
UCIIOJB30BaHus AepeBbeB. [lepedop
BapUaHTOB C MIOMOIIBIO JEPEBa.
[TonsiTHE MaTEMAaTUYECKON MOJEIH.
3aiauu, penaeMble ¢ MOMOUIBIO
MaTeMaTUYECKOT0 (KOMITbIOTEPHOTO)
MozenupoBanus. OTinune
MaTEMaTUYECKON MOJIEJIN OT HATYPHOU
MOJIEJIN U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONUCaHUsl OOBEKTA.
DTanbl KOMIBIOTEPHOTO
MOJIEIMPOBAHUS: IOCTAHOBKA 3aa4H,
MIOCTPOCHUE MaTEMATUUECKON MOJIETH,
MporpaMMHasi peaiu3aius,
TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaTOB, YTOUHEHUE MOJIEIN

Ilpakmuueckue pabomeul:

1. Coz0anue oonomabauunou bazvl
Oannvix. Ilouck oannwvix 6 comoeoii base.
2. Paboma c comosvimu
KOMNbIOMEPHbIMU MOOESAMU

U3 pA3IUUHBIX NPEOMEMHbIX 00aacmell.

3. Illpoepammuas peanuzayus
NPOCMENUUX MAMeMamuieckux mooeJet

Hroro no pazuneny

8

Pa3znen 3. AiropuT™Mbl M IPOrpaMMHpPOBaHHe

3.1 | Pa3paboTtka
QJITOPUTMOB H
porpaMm

6

Pa30uenue 3amauu Ha IToaA3a0aqH.
CocTaBJieHHE aJITOPUTMOB U ITPOTPaMM
C UCIOJIL30BAaHUEM BETBJICHHUI, [IUKIIOB
U BCIIOMOI'aTeJIbHBIX aJITOPUTMOB
JUIS yIIpaBJCHHS HCIOJHUTEIeM PoOoT
WUTH JIPYTUMH UCTIOTHUTEIISIMA, TAKUMHU

PackpbIBaTh CMBICT H3y4aE€MbIX ITOHSITHH.
Pa3pabaTeiBaTh NpoOrpaMmsl

1151 00pabOTKK OJTHOMEPHOTO MacCHBa
IICJIBIX YHCEII.

Ocy1ecTBIATh pa30ueHne NCXOTHOM
3aJIauM Ha I10/13a1auu.
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kak Yepenamka, YepTé€xHUK 1
JIPYTUMU.

TabnuuHbIe BETMYMHBI (MACCHBHI).
OnHomepHblie MaccuBbl. COCTaBIEHUE U
OTJIaJIKa MPOTPaMM, PEATU3YIOIIHNX
TUIIOBBIE AITOPUTMBI 00pabOTKU
OJIHOMEPHBIX YUCIOBBIX MACCHUBOB,

Ha OJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkoabpHBIN
AnropuTMuUYeCcKuil S3bIK): 3aNI0JIHEHUE
YU CJIOBOTO MAacCUBa CIIy4YaiiHbIMU
YHUCJIAMH, B COOTBETCTBUU C (HOPMYJIIOi
WJIU TTyTEM BBOJIA YKCEJI, HAXO0XKICHUE
CYMMBI 3JIEMEHTOB MacCHBa, TUHECHHBIN
MOMCK 33JJaHHOT0 3HAYEHHUS B MACCHUBE,
MOACYET IIEMEHTOB MAaCCHUBa,
YAOBJIETBOPSIONINX 3aJaHHOMY
YCJIOBUI0, HAXOXKJEHNE MUHUMAIILHOTO
(MakCcHMaJIbHOTO) 3JIEMEHTA MACCUBA.
CopTupoBKa MaccHBa.

O6paboTKa MOTOKA JaHHBIX:
BBIYUCJICHHUE KOJUYECTBA, CYMMBHI,
cpenHero apupMeTUIecKoro,
MHUHUMAJIBHOTO U MAaKCUMAJIBHOTO
3HAYEHUS FJIEMEHTOB
MOCJIEI0BATEIIbHOCTH,

Pa3pabaTbiBaTh IpOrpaMMBl,
cojieprkarue noanporpammy(bl).
Ilpakmuueckue padomui:

1. Cocmaenenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aAneoOpummos OJis ynpasieHus.
ucnoaHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmenrcrux.

2. CocmasneHnue u omiaoka npocpamm,
Dpeanu3yrouux munossie aieopummol
00pabomku 0OHOMEPHBIX YUCTIOBLLX
MaAccugos, Ha 0OHOM U3 A3bIKO8
npoepammuposarus (Python, C++,
llackanw, Java, C#, Llxonvrolu
Aneopummuueckuii A3vik)
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YIOBJIETBOPSIOLIUX 3aIaHHOMY

YCIIOBUIO

3.2 | YopaBneHue 2 VYmpasnenue. Curnan. O6paTHas CBs3b. | PackpbiBaTh CMBICT U3y4aeMbIX TTOHSITHH.
[TonyyeHnue cUrHagoB oT HU(PPOBBIX AHanM3upoBaTh OTHOILLIEHHUS B )KUBOU
JTATYNKOB (KacaHUsl, PACCTOSHUS, CBETA, | MPUPOJIE, TEXHUYECKUX U COIMAITbHBIX
3ByKa U Jipyroro). [Ipumepsi (mKoJa, CeMbs U JIp.) CUCTEMaxX
WCITIOJIb30BAHUS IPUHITUTIA OOpATHOM C MO3UIUI YIIpaBICHUSI.
CBSI3U B CUCTEMAax YIPaBICHUS N3yuaTh npuMepbl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOHUCTBAMHU CUCTEM.
C MOMOUIBIO JATYUKOB, B TOM YHCIIE Ilpakmuueckue pabomuwi:
B POOOTOTEXHUKE. 1. 3naxomecmeo c yuebnoii cpedoti
[Tpumepsl pOOOTU3UPOBAHHBIX CUCTEM | paA3PAOOMKU NPOSPAMM YNPAGTIEHUS.
(cucreMa yrpaBJieHHs JBUKCHUEM osudCywUMUcs pobomamu
B TPAHCIIOPTHOM CHCTEME, CBapOYHAs
JIMHUS aBTO3aBO/JIA,
aBTOMATU3UPOBAHHOE YIIpaBJICHUE
OTOIUICHUS JOMa, aBTOHOMHAs CCTeMa
YIPABJICHHUS TPAHCTIOPTHBIM CPEICTBOM
U JpyTUe CUCTEMBbI)

Uroro no pazneny 8

Pasnen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 | DnexTpoHHBIE 10 [TonsiTue 00 ANEKTPOHHBIX TaOIHUIIAX. PackpbIBaTh CMBICH H3y4aeMbIX

TaOJIALIBI TUnbl JaHHBIX B SYEHUKAX DJIEKTPOHHOW | TTOHSTHM.

Tabnmipl. PegaktupoBanue u AHanM3UPOBATH MOIH30BATEITHCKHAM
(dopmarupoBanue Tabauu. BctpoenHsle | uHTEpdEiic MPUMEHIEMOTro
GyHKIAA 1S TOUCKA MAKCUMYyMa, IPOrpaMMHOTO Cpe/iCTBa B paboTe
MUHHAMYMa, CYMMBI ¥ CPETHETO C DJIEKTPOHHBIMH TAOIUIIAMHU.
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apumernueckoro. CopTUpoBKa
JAHHBIX B BBIJICJICHHOM JIHANa30He.
[Toctpoenue auarpamMm (THCTOTpamMma,
KpyroBasi iuarpaMma, TOUeHHast
auarpamma). Beibop tuna quarpaMmel.
[IpeobpazoBanue Gpopmys nmpu
konupoBannu. OTHOCHUTEIIbHAS,
aOCOMIIOTHAS U CMEIIaHHAs aJpecalusl.
Y CIOBHBIE BEIYHUCIICHUS B DJICKTPOHHBIX
tabnuiax. CyMMuUpoOBaHUEe U MOACUET
3HAYEHUH, OTBEYAIOIINX 3aJaHHOMY
ycioBuro. O6paboTKka 60TBITTNX
HaOOpOB JaHHBIX. YncaeHHOe
MOJICTTMPOBAHUE B DJICKTPOHHBIX
Ta0IUIIax

OmnpenensaTs yCIOBUS U BO3MOKHOCTH
MPUMEHEHUS TTPOTPAMMHOTO CPEICTBA
JUTSL pEIIeHUsT TUTIOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMH TaOJIUIIAMHU.
BrisBisiTh 00111€€ M pa3nuyus B pa3HbIX
POrPaMMHBIX POAYKTAX,
npeIHa3HAYCHHBIX ISl PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIaCCOB) 3a/1ay B paboTe
C 2JICKTPOHHBIMH TAOIUIIAMHU.
PenaktupoBats 1 popMaTHPOBATH
AJIEKTPOHHBIE TAOIHUIIBI.

AHanu3upoBaTh U BU3YAIU3UPOBATH
JTAHHBIC B DJICKTPOHHBIX TAOJIUIIAX.
BBITIOTHATE B 3JIEKTPOHHBIX TAOJIAIIAX
pacy€Thl MO BBOAMMBIM IOJIH30BATEIIEM
dbopmyiaMm ¢ UCIIOJIb30BAaHUEM
BCTPOCHHBIX (PYHKIUH.

OcCylIeCTBIATh YUCICHHOE
MOJICTMPOBAHUE B TIPOCTHIX 3a/1adax

U3 Pa3IUYHBIX MPEIMETHBIX 001aCTeH.
Ilpakmuueckue pabomul:

1. B800 oannvix u popmyn, opopmiernue
maoauyol.

2. Copmuposxa u ¢hunompayusi OaHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. llocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHBIX MAOIUYAX.
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4. Boinonnenue pacuémos no 6600UMbIM
noav3o08amenem Gopmyiam

C UCNOIL30BAHUEM BCPOECHHBIX
@yHKyutl.

5. Obpabomxka b6onvuux Habopos
OAHHDIX.

6. Qucrennoe mooenuposarue

8 2JIeKMPOHHBIX MAOIUYAX

4.2 | UadopmaimoHHbIe
TEXHOJIOTUH

B COBPEMEHHOM
o01iecTBe

Ponp nHpOpMAIIMOHHBIX TEXHOIOTHI
B Pa3BUTHUU SKOHOMUKHU MUPA, CTPAHBI,
pernona. OTKpBITEIE 00pa30BaTEIIbHBIE
pecypchl.

[Ipodeccun, cBsi3aHHbBIC

¢ UH(pOPMATUKON U
UH()OPMAITMOHHBIMHA TEXHOJIOTHSIMHU:
BeO-u3aitHep, MpOrpaMMHUCT,
pa3pabOTUYNK MOOWIIBHBIX TTPUIIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP
IIPOTPAMMHOT0 00€CTICUCHUS,
CIIELIMAIKUCT MO aHAJIU3Y JTAHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP

PackpbIiBaTh CMBICT H3y4aEeMbIX TOHATHUH.
OO6cyxaaTh poiib HHPOPMAITMOHHBIX
TEXHOJIOTHIA B COBPEMEHHOM MUDE.
OO6cyXaaTh 3Ha4Y€HUE OTKPBITHIX
o0pa3oBaTeNbHbIX PECYPCOB U
BO3MOYKHOCTH MX MCIIOJIb30BaHUS.
AHanu3upoBath HU(GPOBbIC HABBIKH,
KOTOPBIMU JTIOJDKEH 00J1a71aTh BBITYCKHUK
TITKOJTHI.

Nzyuats npodeccun, CBSI3aHHBIC

¢ UH(POPMATUKON U HHPOPMAITIOHHBIMH
TEXHOJIOTUSIMHU.

Ilpakmuueckue pabomoi:

1. Coz0anue npezenmayuu

o npogheccusx, ceazannvix ¢ UKT

Hroro no pazuneny

11

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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