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COJEPXKXAHUE OBYYEHUA

7 KJIACC

Hudgposasi rpaMOTHOCTH
Komnwvromep - ynueepcanvnoe ycmpoticmeo 00pabdomku OaHHbIX.

KoMmbioTep - yHUBEpCajgbHOE BBIUMCIUTENBHOE YCTPOWCTBO, paboTaroiiee Io
nporpamMMe. THUObl  KOMIIBIOTEPOB: MNEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOECHHBIE
KOMIBIOTEPHI, CYyNIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMITbIOTEPA M X Ha3HaueHue. [Ipoueccop. OneparuBHas
U JI0JTOBpEMEHHAs MaMATh. Y CTPOICTBAa BBOJIa M BbiBOJIa. CEHCOPHBIN BBOJ, JaTUYUKHU
MOOUJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHUUECKOM ayTeHTHU(UKALIUH.

Hcropust pa3BUTHS KOMIBIOTEPOB M IMpOrpaMMHOro ooOecreuyeHus. llokoseHus
KOMIIbIOTEPOB. COBPEMEHHBIE TEHCHIINY PAa3BUTHS KOMITBIOTEPOB. CyIIEpKOMIIBIOTEPHL.

[TapanienbHbIE BEIYUCICHUS.

[lepconanbHbIt KOMIIbIOTED. [Ipolieccop 1 ero xapakTepucTUKu (TaKTOBas 4acToTa,
paspsaaHocTh). OneparvBHas namsTh. JlodroBpeMeHHas maMmsiTh. Y CTpPOWCTBA BBOJAA U
BbIBOIa. OOBEM XpaHUMBIX JIAHHBIX (OMEpaTHBHAS MaMsITh KOMIIbIOTEpA, MKECTKUU U
TBEPJOTEIbHBIN JUCK, TOCTOSIHHAs NaMsATh cMapT(oHa) M CKOPOCThb JOCTyHa Jis
PAa3JIMYHBIX BUJIOB HOCUTEIICH.

Texnnka 0€30MacHOCTH U MpaBuiia padOThl HA KOMIBIOTEPE.

IIpoepammul u oannvie.

[IporpammHoe  oOecrieueHne  kommbloTepa.  [lpuknagHoe  mporpammHoOe
obecnieuenne. CrucreMHoe nporpaMMmHoe oOecrieueHue. CrucreMbl NpOrpaMMHUPOBAHUSA.
[IpaBoBass oOxpaHa mporpaMM U JaHHBIX. becratHble U YCIOBHO-O€CIIaTHBIE
nporpammbl. CBOOOJHOE MPOrpaMMHOE 0OeCIIEYEHHE.

@aitnbl u nanku (katanoru). [IpuHnunel noctpoenus gaitnoBeix cuctem. I[lomHoe
uMsa (Qaina (manku). Ilyte k ¢aiiny (manke). Pabora ¢ ¢aiinmamMmu u KaTaioramu
CpelcTBaMH  ONEPAIlMOHHONW CHCTEMBI: CO3[laHUE, KOMHPOBAHUE, TNEPEMEILECHUE,
nepeMMeHOBaHue U yAaneHue ¢(aiaoB U nanok (katanoros). Tumsl daitioB. CBoiicTBa
daiiioB. XapakTtepHble pa3Mepbl (aWIOB pa3IUYHBIX THUIIOB (CTpaHUIA TEKCTa,
AJIEKTpOHHAs KHUTa, hoTorpadus, 3amUCh IECHU, BUJICOKITUII, TTOJITHOMETPAXKHBIA (PUITBM).
ApxuBanus JaHHbBIX. Mcnonb3oBaHWE NporpaMM-apxXxuBaTopoB. PalIOBBIA MEHEIKED.
[Touck ¢aiisioB cpecTBaMH ONEPAITMOHHON CUCTEMBI.

KoMmbroTepHble BUPYChl U JIpyTrue BpeIOHOCHBbIE mporpammbl. [IporpamMmsbr s
3aIlIUTHI OT BUPYCOB.

Komnvromepnuvie cemu.

O0benunenne KoMIblOTepoB B ceTh. Cerhb WHTepHeT. Beb-crpanuiia, BeO-caidr.
CrpykTypa agpecoB BeO-pecypcoB. bpaysep. [Touckossie cuctemsl. [Tonck nHpopMamm
M0 KJIFOUYEBBIM CJIOBaM U 10 M300pakeHuto. J|ocToBepHOCTh HH(POPMAIIUH, TTOTyICHHON
u3 utepHera.

CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHUKALIUA.

CereBoii 3THKET, 0a30BbIE HOPMBI HH(POPMAITMOHHOM ITUKU U TIpaBa MpHu padboTe B



Hutepuere. Ctpateruu 6e3omacHoro noseaeHus B Minrepuere.

Teopernueckue 0CHOBBI MHPOPMATHKH
Hughopmayus u ungpopmayuonnsie npoyeccoi.

WNudopmarnivs - 01HO U3 OCHOBHBIX TOHATUN COBPEMEHHOW HAYKH.

HNudopmanus kak CBEACHMS, MpeJHA3HAUCHHBIC JUISI BOCHPUSATHS UYEJIOBEKOM, H
uHbopMaIusl Kak JaHHBbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl aBTOMATU3MPOBAHHOU
CUCTEMON.

JIUCKpEeTHOCTh JaHHBIX. BO3MOXHOCTH OINMCaHHS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C ITIOMOIIBIO TUCKPETHBIX JaHHBIX.

NudopmalimoHHble  MPOIECCHl -  MPOLECChl, CBA3aHHBIE C  XPaHEHUEM,
peoOpa3oBaHUEM U NepeaaueH JaHHbIX.

IIpeocmasnenue ungpopmayuu.

CumBoin. Andasut. MomHocTs andasuta. PazHooOpasue A3bIKOB U aipaBUTOB.
EctecTBennbie U hopmanbHbIe SI3bIKUA. ANIaBUT TEKCTOB HAa PYCCKOM s3bIKE. JIBOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMN) (DUKCUPOBAHHOMN
uMHBL B aBonuHOM andasute. [IpeoOpazoBanue mo0oro andaButa K JBOUYHOMY.
KonudecTBOo pa3iuyHbIX CIOB (DUKCUPOBAHHOW JIMHBI B aidaBUTE OINPEICICHHON
MOIIIHOCTH.

KoaupoBanre cuMBOJIOB OJTHOTO aji)aBUTa C TOMOIIBIO KOJAOBBIX CJIOB B JPYIOM
andasute, KOJOBas TAOIUIA, IEKOIMPOBAHUE.

JBonunblii koA. [IpencraBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

NudopmarmonHeiii 00beM JaHHBIX. BUT - MHUHUMAaIbHAs €IWHUIIA KOJUYECTBA
uHdopMaIuu - NBOUYHBIN paspsn. Egunuier usmepenus uHbOpMaIMoHHOrO0 oObeMa
JMaHHbBIX. buT, 0aiT, KNI0OANWT, MeradaiT, ruradamT.

CxopocTb nepegayu JaHHbIX. ENMHUIBI CKOPOCTH NTEpeaayM TaHHbIX.

KomupoBanne tekctoB. PaBHOMepHbI KkoA. HepaBHomepnsiii kox. Koauposka
ASCII. BoceMubutHbie koaupoBkH. [lonstue o kogupokax UNICODE. [lekogupoBanue
COOOIIEHMII C  MCHOJIb30BAaHMEM  PAaBHOMEPHOIO W HEPABHOMEPHOrO  KOAa.
NudopmanmonHsiii 00beM TEKCTA.

Hckaxenune nHpopmanuu npu nepenaye.

OO1ee npeacTaBieHre O HUPPOBOM MPEACTABICHUH ayAHUOBU3YaAIbHBIX U JPYTUX
HETMPEPHIBHBIX IAHHBIX.

Komuposanue npera. l{BeToBeie Mmogenu. Moaenr RGB. ['myOuna xomaupoBaHwsl.
[Taynmutpa.

PactpoBoe wu BekTOpHOE TIpeacTaBieHHe w300pakenuid. I[lukcenp. Orenka
nH(OPMAITMOHHOTO 00beMa rpadUueCKuX JaHHBIX IS PACTPOBOTO N300PAKECHUS.

Koauposanue 3Byka. PazpsnHocTs 1 yactora 3anucu. KoanuecTBo KaHAJIOB 3aIUCH.

O1neHKa KOJIMYECTBEHHBIX TAPaMETPOB, CBSI3AHHBIX C IPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiisioB.



HNupopManiuoOHHBIE TEXHOJIOTUH
Texcmosbvie 00KyMeHmbl.

TekcToBbIE TOKYMEHTHI U MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuua, ad3al, CTpoKa,
CJIOBO, CUMBOJI).

TekcToBbI  mpoueccop -  HMHCTPYMEHT  CO3JaHMsl, pEJAaKTUPOBAaHUS U
(dopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue texcra. CBoiicTBa
cumBonioB. lllpudt. Tumer mpudroB (pyOneHble, ¢ 3aceykaMu, MOHOIIUPUHHBIC).
[Tomy>xupHOe 1 KypcuBHOE HauepTanue. CBoicTBa ab3alleB: IPaHULIbI, A03aI[HbIN OTCTYII,
UHTEpBaJ, BeIpaBHUBaHUE. [lapameTprl cTpanuibl. CTuiieBoe popmMaTHpOBaHUE.

CrpykrypupoBaHue HUHGOpMalMu C [OMOIIBIO CHOUCKOB U TaOJHLI.
MHoroypoBHeBbI€ clIUCKU. Jl0OaBiieHNE TaOINIl B TEKCTOBBIE IOKYMEHTBHI.

BceraBka u300pakeHHd B TEKCTOBbIE JIOKYMEHThl. OOTekaHue H300pakKeHHi
TEKCTOM. BKJIIOUEHHE B TEKCTOBBIN JOKYMEHT uarpamm, GopMyJl, HyMepaluy CTPAHHUILL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka mnpasBonucanusa. PaccraHoBka mnepeHOCOB. ['010COBOKM BBOJA TEKCTA.
OnTtuyeckoe pacrno3HaBaHue TekcTa. KommbroTepHslid nepeBon. Mcmosb3oBaHue
cepBucoB MHTepHeTa a1t 00pabOTKHU TEKCTa.

Komnvromepuas epagpuxa.

3HaKOMCTBO C rpauuecKuMu peaakTopamu. PactpoBbie pucyHku. Mcnonb3zoBanue
rpaduuecKkux MPUMHUTUBOB.

Onepanuu peaakTUpOBaHUsI TpapUUYECKUX OOBEKTOB, B TOM 4YHCIE HU(POBBIX
¢dortorpaduii: usMeHeHHEe pa3mepa, 00pe3Ka, IOBOPOT, OTpaKeHHe, padboTa ¢ 00JIacTIMU
(BplIENIEHUE, KOINHWPOBAaHWE, 3aJIMBKA LIBETOM), KOPPEKLMS LBETAa, SIPKOCTH U
KOHTPACTHOCTH.

Bekropnas rpa¢guka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOECHHBIMH CPEICTBAMU
TEKCTOBOTO MPOIECccopa WK IPYTUX nporpamm (mpuioxeHuid). JlodaBieHue BEKTOPHBIX
PUCYHKOB B JOKYMEHTBHI.

Mynbmumeouiinvie npezeHmayuu.

[ToaroroBka MyJIbTUMEIUMHBIX Mpe3eHTanuii. Craiin. JloOaBiieHne Ha caai] TeKCTa
1 n3o0paxenuii. Pabota ¢ HECKOJIBKUMU CllaiijamMu.

JloGaBnieHre Ha claiij] ayIMOBU3YAIbHBIX TAHHBIX. AHUMAIs. | UTIepCChUIKY.

8 KJIACC

Teopernueckne ocHOBbI MH(popMATUKU Cucmembl CUUCTICHUS.

Hemno3unmonHuble U MO3UIMOHHBIE CUCTEMBbI cuuciienus. AmndaBut. OCHOBaHUE.
PazBepHyTas hopma 3anucu uncia. [lepeBoja B JECATUUHYIO CUCTEMY YHCEN, 3alTUCAHHBIX
B JIPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cuctema cuuciaeHus.

JIBonunas cucrema cuucienus. [lepeson nensix yncen B npenenax ot 0 go 1024 B
JIBOUYHYIO CUCTEMY cuMciieHusl. Bocbmepuunas cucrema cuncienus. [lepeBoa yucen u3



BOCBMEPUYHOW CHUCTEMBI B JBOMYHYI0 M JECATHYHYK) CHCTEMBI M OOpaTHO.

[llectHaguaTrepuyHas cucrema cuucieHus. llepeBon umcen W3 meCTHaALATEPUYHOU

CUCTEMBI B IBOUYHYIO, BOCBMEPUUHYIO U JIECATUUHYIO CUCTEMBI U 00paTHO.
ApudmeTnueckue onepamnyy B IBOUYHONU CUCTEME CUHCIICHUSI.

Onemenmuovi Mamemamuyeckou 102UKU.

Jlormueckue BBICKA3bIBaHUS. Jlornueckue 3HAYCHUS BBICKA3bIBaHUI.
DJIeMEeHTapHbIC ¥ COCTaBHbBIC BHICKa3bIBaHMS. Jlornueckue oneparuu: «m» (KOHbIOHKIIHS,
JIOTUYECKOE YMHOXXEHUE), «WIn» (AU3BIOHKIUS, JIOTUYECKOE CIIOKEHHE), «HE»
(;mormdeckoe orpuiianue). [IpuopureT morudeckux onepanuii. OnpeneneHne HCTUHHOCTH
COCTaBHOT'O BBICKA3BIBAHUS, €CJIM M3BECTHHI 3HAUCHMS MCTHUHHOCTU BXOIAIINX B HETO
AJIEMEHTAPHBIX BhICKa3biBaHUU. Jlornueckue BoipakeHus. [IpaBuiia 3anmucu J10THYECKUX
BeIpakeHui. [TocTpoeHne TabauI] MICTUHHOCTH JIOTHUECKUX BBIPAKECHUH.

Jlormyeckue 371€MeHThl. 3HAKOMCTBO C JIOTUYECKUMH OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHHUE
Hcnonnumenu u aneopummsl. Aneopummudeckue KOHCMPYKYUU.

[Tonsitue anroputma. McnosHUTENM anropuTMOB. AJITOPUTM Kak IJIaH YIIPaBJICHUS
HCIIOJTHUTEJIEM.

CpoiictBa anroputMa. CriocoObl 3amucH aaroputMma (CIOBECHBIM, B BHJE OJIOK-
CXEMBI, TPOrpamMma).

ANTOpUTMHUYECKUE KOHCTPYKIMHU. KOHCTpPYKUMS «ciedoBaHue». JIMHEHHBIN
anroput™M. OrpaHMYEHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTh MPEAYCMOTPETH
3aBUCHUMOCTD ITOCJIE/IOBATSIIBHOCTH BBITIOJHAEMBIX ACUCTBUM OT UCXOAHBIX JAHHBIX.

KoHCTpyKIus «BETBIICGHHWE»: TIOJHAs MW HemoJiHas (opMbl. BeimonHeHue wu
HEBBINOJHEHUE YCIOBUS (MCTMHHOCTh W JIOKHOCTH BBbICKa3bIBaHus). lIpocTeie u
COCTaBHBIE YCIIOBUSI.

KoHcTpyKIust «HOBTOPEHUS»: LIUKIIBI C 3aJJaHHBIM YHCIIOM TOBTOPEHUH, C YCIOBUEM
BBITIOJIHEHUS, C IEPEMEHHOM IIUKIIA.

Pazpaborka a1 (QopMarbHOrO HMCHOJHHUTENS alrOpPUTMa, TMPUBOMSAIIETO K
TpeOyeMoMy pe3ybTaTy MpU KOHKPETHBIX UCXOIHBIX JaHHBIX. PazpaboTka HECIOKHBIX
ITOPUTMOB C HCIIOJIb30BAaHUEM ITMKJIOB M BETBJICHHH IS yIpaBiieHHUs (HOpMalbHBIMU
WCIIOJTHUTEIISIMH, TaKUMU Kak Po6oT, Uepemnamka, YepTexxHuK. BeinmoHEeHNE allrOpUTMOB
BPYYHYIO U Ha KOMIbIoTepe. CHHTaKCUYECKHUE U JIoThYeckue omuOku. OTKa3bl.

A3bIK NpOCpamMmuposanusl.

S3eik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHbII
AnroputmMudeckuid SA3bIK).

CucTtema mporpaMMHUPOBAHHUS: PEIAKTOP TEKCTa IPOTrPaMM, TPAHCISATOP, OTIATIHK.

[lepemenHas: Tum, uMs, 3HadyeHue. llenble, BEIECTBCHHbIE M CHMBOJIBHBIC
IepeMEHHBIE.

Omeparop mpucBaWBaHHUS. ApH(PMETHUCCKHE BBIPAKEHHS M IOPSIIOK  HX
BeruuciieHus. Oneparnyu ¢ HENbIMH YMCIaMH: IEJIOUYMCIICHHOE JEJCHHEe, OCTaTOK OT



JEJICHUS.

BerBnenus. CocTaBHbIE YCIOBHS (3alMCh JOTUYECKUX BBIPAKEHUN HA M3Yy4aEMOM
s3bIKE TIpOrpaMMupoBaHus). HaxoxxJieHne MUHMUMyMa U MakCUMyMma M3 JBYX, TpeX U
yeTbIpex uucen. PelieHne KBapaTHOro ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JlnanoroBasi OTJiajKa MPOTpaMM: IOLIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIaI0YHBINA BHIBOJ], BRLIOOP TOUKH OCTAHOBA.

[Hukn ¢ ycrnoBuem. AnroputMm EBkimuaa A HaxoKIeHUS HauOOJBIIETO OOIIETO
JENUTEeNsl JIBYX HaTypaibHBIX u4uced. Pa3OuMeHue 3anmucu HaTypajlbHOTO YHcia B
MO3UILIMOHHOM CUCTEME C OCHOBAHUEM, MEHBIIINM UK paBHbIM 10, Ha oTHENbHBIE TUDPHI.

[{uki ¢ mepeMeHHON. AJTOPUTMBI IPOBEPKHU JIEITMMOCTH OJHOTO IIEJIOr0 YHCia Ha
Jpyroe, MPOBEPKHU HATYPaIbHOTO YKCIia Ha MPOCTOTY.

O6paboTka CHUMBOJIBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBonbHas oOpaboTka cTpok. IlojacyeT yacTOTHI MOSIBJIEHUS CUMBOJA B CTPOKE.
BceTpoennsie pyHkiuu s 06paboTKU CTPOK.

Ananuz aneopummos.

OnpeneneHrne BO3MOXHBIX PE3YJNbTATOB pabOTHl AIrOpuTMa TMpPU JaHHOM
MHOJKECTBE BXOJHBIX JIaHHBIX, OIPEIACICHUE BO3MOXHBIX BXOAHBIX JIAHHBIX,
MPUBOASAIIMX K TAHHOMY PE3YJIbTaTy.

9 KUIACC

Hudposasi rpaMOTHOCTDH
I'nobanvnas cemv Unmepuem u cmpamezuu 6€30nacHo20 nogeoeHUsl 6 Hell.

['no6anwHas cetb UntepHert. IP-agpeca y3mnoB. CeteBoe xpaHeHre JaHHBIX. MeToab
WHIMBUIYyaIbHOTO W KOJUICKTHBHOTO pa3MelleHus HoBol mHpopmaiuu B VMHTEpHeTe.
Bonbive nanupie (MHTEpHET-AaHHbIC, B YACTHOCTH JAHHBIE COIMATILHBIX CETEH ).

[lonatue o0 wuHpOpPMANMOHHONW O€30MacHOCTH. YTpo3bl HHGOPMAIMOHHON
0e30macHOCTH TP paboTe B TI00ATBHOM CETH U METOJIbI IPOTUBOICHCTBUA UM. [IpaBuiia
Oe3omacHoi ayTeHTUhUKAIMHU. 3anuTa JuaHoi nHdopmanmu B IHTepHere. bezomacHbie
ctpareruu nmosenenus B UaTepuete. [IpeaynpexaeHre BOBICUCHHS B ACCTPYKTUBHBIC U
KpUMUHAJIIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KHOEpOYIUTUHT, GUITUHT U APYTHE (HOPMBI).

Paboma 6 ungpopmayuonnom npocmpancmee.

Bunbr nesrensHocT B MHTEpHETE. WMHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIE
CEpBUCHI (ITOYTOBAsI CIy>K0a, BUICO-KOH(PEPEHII-CBSA3b U JAPYTHE), CIIPABOYHBIC CITYKOBI
(kapThl, pacnucaHuss W JpYyrue), TOUCKOBBIE CIIYXKObI, CIyXObl OOHOBJICHUS
POrpaMMHOTO oOecredeHus: U apyrue ciaykO0bl. CepBHCHl TOCYIapCTBEHHBIX YCIYT.
OOmaunbpie XpaHwIMIa JaHHBIX. CpeacTBa COBMECTHOM pa3paOOTKH JTOKYMEHTOB
(onnaitH-oducsr). [Iporpammuoe obecrieueHrne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIE
U rpauyecKue peIakTopbl, CPeabl pa3padOTKHU MPOrpamMM.



Teoperuueckue 0oCHOBbI HHPOPMATHKH
Mooenuposanue kak memoo NO3HAHUSL.

Mopenbs. 3agauu, pemiaemble C TOMOLIBI0 MojenupoBanus. Kiaccudukanuu
Mozeneld. MatepuanbHble (HaTypHble) U1 MHPOpMallMOHHBIE Mojenu. HenpepbiBHble U
TucKpeTHble Mojenu. UMurtannonusie Moaenu. Urposbie mosenu. OlieHKa COOTBETCTBHUS
MOJIENIA MOJICTIUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHUS.

Tabnuunsie Moaenu. Tabnuna Kak mpeacTaBIeHHe OTHOIICHHUS.

ba3bl nannbix. OTOOp B TabMUIIE CTPOK, YIOBIECTBOPSIONIUX 338JJaHHOMY YCIJIOBHIO.

I'pad. Bepumna, pedbpo, myTs. OpHeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpadbl.
JlnmuHa (Bec) pebOpa. BecoBas matpunia rpada. JlimHa myTd MeXIy BepmimHaMH Tpada.
[Touck omrumanpHOrO TyTH B rpade. HawanpHas BepmmHa (MCTOYHWK) W KOHEYHAS
BepmrHa (CTOK) B OpHMEHTHpOBaHHOM rpade. BrruucieHume konwdecTBa MyTeH B
HaIpPaBIEHHOM allMKINYEeCKOM Trpade.

HepeBo. Kopenb, BepmuHa (y3en), JUCT, pedpo (mayra) nepeBa. BricoTa aepesa.
[MomnepeBo. I[lpumepsl ucnonp3oBaHusi nepeBbeB. [lepebop BapHaHTOB € TMOMOIIBIO
nepeBa.

[TonsiTMe MareMaTHM4ecKOW MOJENH. 3ajJadd, pEemaeMble C  MOMOIIBIO
MaTEeMaTHYeCKOTo (KOMIBIOTEPHOTrO) MojenupoBaHus. OTinyme MaTeMaTHYecKOM
MOJIEIN OT HATYPHON MOJENH U OT CIIOBECHOTO (JIMTEPATypPHOT0) ONMKUCAHUs 00BEKTA.

OTanbl KOMITBIOTEPHOTO MOJICIMPOBAHUS: TIOCTAHOBKA 3a/Jayd, IOCTPOCHHUE
MaTeMaTHYeCKON MOJeNd, MpOoTrpaMMHasl peanu3anus, TECTHPOBAHHUE, IPOBEICHHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAIN3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJICIIH.

AJITOPUTMBI U IPOrPAMMHMPOBAHHE
Paspabomxa ancopummos u npocpamm.

Pa3ouenne 3amaum Ha mnonazagaud. CoCTaBl€HHE aIrOPUTMOB M MPOTPaMM C
UCITIOJIb30BAaHUEM BETBJICHUI, IMKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JIJIs1 YIIPABIECHUS
ucronHureneM PoOOT wiM JOpyruMH HMCHOJHUTENSIMU, TakUMH Kak Yepenarika,
YepTeKHUK U APYTUMH.

Tabnuunble BenuunHbl (MaccuBbl). OTHOMEpHbIE MacCUBbI. COCTaBIEHUE U OTIAKA
IporpamMmM, peau3yloMIMX THUIOBbIE AJITOPUTMBI OOPAOOTKM OAHOMEPHBIX YHMCIIOBBIX
MacCHBOB, Ha OJTHOM U3 A3bIKOB MporpammupoBanus (Python, C++, [Tackans, Java, C#,
[IxonbHBIA ANrOpUTMHYECKUI SI3bIK): 3alOJIHEHHE YUCIOBOIO MAacCHBa CIy4YailHbIMH
YUCJIaMH, B COOTBETCTBUU C (HOPMYJION WIM MyTEM BBOJA YUCEN, HAXOXKACHUE CYMMBI
AJIEMEHTOB MAacCCHBa, JIMHEWHBIM MOWUCK 3aJaHHOTO 3HAYEHUsS B MacCUBE, MOJCYET
AJIEMEHTOB  MAacCHBa, YJOBJETBOPSIOIIMX  33JaHHOMY  YCIOBHIO, HAaXOXXJIECHUE
MUHUMAJILHOTO (MaKCUMAaJIbHOTO) 3yieMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OOpaboTka TOTOKAa JaHHBIX: BBIYMCIECHHUE KOJIMYECTBA, CYMMBI, CPEIHEro
apu(PMEeTUYeCKoro, MHUHUMAJIBHOTO U  MaKCUMAaJbHOTO  3HAUYEHHUS  DIIEMEHTOB
NOCJIEOBATEIBHOCTH, yIOBJIETBOPSIOIINX 3aJAHHOMY YCIIOBHIO.

Ynpaenenue
Vmupasnenue. Curnan. OOpaTtHast cBsi3b. [lonmydeHue curHasiioB OT IUGPOBBIX



JTATYMKOB (KacaHUsl, pacCTOSHUSA, CBETA, 3ByKa U Jpyroro). [Ipumepsl ucnosib30BaHUs
NpUHIKANA OOpaTHOW CBSI3M B CHUCTEMax YIPABJICHUS TEXHUYECKUMH YCTPOUCTBAMU C
MTOMOIIBIO TATYUKOB, B TOM YHCIIC B POOOTOTEXHUKE.

[Tpumepsl pPOOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YIIpaBICHUS JIBMKCHHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapo4Hasi JIMHUA AaBTO3aBOJIa, ABTOMATHU3UPOBAHHOE
yIOpaBJICeHHE OTOIUICHUs JOMa, ABTOHOMHAs CHCTeMa YIpaBJICHUS TPAHCIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

HNupopManuOHHBIE TEXHOJIOTUH
InexmpoHHble madIuybl.

[TonsitTue 00 37EKTPOHHBIX Tabnuuax. TUNBI AaHHBIX B SYEMKaxX 3JIEKTPOHHOU
Tabmuiel. PenaktupoBanue u ¢opmatupoBanue Tadnui. BcrpoeHHble QyHKIMH IS
oMcKa MakCUMyMa, MUHUMYyMa, CyMMBbl U cpelHero apudmernyeckoro. CoptupoBka
JaHHBIX B BbIAEJIIEHHOM auamna3oHe. [loctpoeHue nuarpamm (rucrorpamma, Kpyrosas
auarpamma, ToueyHas nuarpamma). BeiGop Tuma quarpaMmesi.

[TpeoOpa3zoBanue ¢opmyn npu KonupoBaHUHU. OTHOCHUTENbHAs, A0COJIIOTHAs U
CMEIIaHHas aJpecarusi.

VYCOBHBIE BBIYUCIEHUS B 3NEKTPOHHBIX TaOnuuax. CyMMHUpOBaHUE M MOJCYET
3HAYEHUH, OTBEYAIOIINX 3aJaHHOMY ycioBHio. OOpaboTka 00JIbIINX HAOOPOB JaHHBIX.
YucneHHoe MOICIUPOBAHUE B AJIEKTPOHHBIX TaOIUIIAX.

Hughopmayuonnvle mexnono2uu 6 cospemerHom obwecmee.

Ponp wmHGOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTUU SKOHOMHUKH MHpA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEbHBIE PECYPCHI.

[Tpodeccun, cBsi3anHbie ¢ MHPOPMATUKON M MHPOPMAITMOHHBIMH TEXHOJOTHUSIMH:
BeO-M3aiiHep, MPOTPAMMHUCT, Pa3pabOTYUK MOOWIBHBIX MPHIOKEHUH, TECTUPOBIIHK,
apPXUTEKTOP MPOrPAMMHOTO O0ECIIEUSHUS, CIICITUAIKMCT TI0 aHAJIM3Y JaHHBIX, CHCTEMHBIN
aJIMUHHUCTPATOP.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuenne nHPOpMaTUKN HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs HAMPABIECHO
Ha JOCTIKEHHE OOYYarONIUMUCSA JMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
PE3yNIbTaTOB OCBOEHUS COAEpPKaHUs y4eOHOro MpeaAMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yJbTaThl UMEIOT HAMMPABICHHOCTh Ha PEIICHUE 3a/1a4 BOCITUTAHNUA,
Pa3BUTHUS U COLUATHM3AINH 00YJAIOMINXCS CPECTBAMHU Y4eOHOTO IpeaMeTa.

B pe3ynbraTe n3ydeHus tHQOpPMATHKU Ha yPOBHE OCHOBHOTO 00IIETO 00pa30BaHUs
y oOyuatoiierocs 0yayT cpopMHUpOBaHBI CIAETYIONINE TUYHOCTHBIE PE3yJIbTAThl B UACTH:

1) mMAaTPHOTHYECKOTO BOCTIUTAHMUSI:

LEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HAacJIeIUl0, MOHMMAaHWE 3HAaYeHUs WH()OPMATUKH KaK HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, BIIaJIEHUE JOCTOBEPHOI HH(OpMaLIUEH O ePeT0BbIX MUPOBBIX
U OTEYECTBEHHBIX JOCTI)KEHHUAX B 00JacCTM HH(POPMATUKU U HUH(DOPMALIMOHHBIX
TE€XHOJIOTH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O LU(POBON TpaHChHOpMALIH
COBPEMEHHOT0 00IECTBA;

2) TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpPHUEHTAIMSI HAa MOpPAJbHBIE LIEHHOCTH W HOPMBI B CHUTyalHsX HPABCTBEHHOT'O
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOEC IMOBEJCHUE M IOCTYNKH, a TaKKe IMOBEJICHHUE W
MOCTYIIKH JPYTUX JIIOJCH C TO3WIMU HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM
OCO3HaHUS MOCJEICTBAN MOCTYNKOB, aKTUBHOE HENPUATHE ACOLMAIIBHBIX MOCTYIKOB, B
TOoM yuciie B IHTepHeTe;

3) rpa’kIaHCKOro BOCIIMTAHMS:

HpeCTaBICHNUE O CONMATBHBIX HOPMAaxX M MPaBUIaX MEKITMYHOCTHBIX OTHOIIICHHH B
KOJUIGKTHBE, B TOM 4YHCJIC B COIMAJbHBIX COOOIIECTBAX, COOMIOCHHE MPaBUII
0€30MacHOCTH, B TOM YHCJIC HAaBBIKOB OE30MAaCHOrO TOBEJICHHUS B HHTEPHET-CpEJe,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOHM AESITEIBHOCTH IPH BBIMIOJIHEHUU yUeOHBIX,
MO3HABATEIBHBIX  3a7ad, CO3JaHMHM  Y4eOHBIX  IPOEKTOB,  CTPEMJIEHHE K
B3aMMOIIOHUMAHHIO W B3aUMOIIOMOIIM B TpOIlecCe ATOH y4eOHOH AeSTEIbHOCTH,
TOTOBHOCTh OIIEHHBATh CBOC IOBEAECHHE M IMOCTYINKH CBOMX TOBApHIICH C MO3HMIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUE€TOM OCO3HAHHS MMOCIICACTBUIN MOCTYIIKOB;

4) meHHOCTeil HAYYHOT0 MO3HAHUS

c(hOpMHPOBAHHOCTh MHPOBO33PEHUECKHX TMpEACTaBIeHUN 00 wuHbopManmd,
MH(DOPMAITMOHHBIX TIPOIeccaX M MHPOPMAIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIINX
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH M COCTABJISIONINX
0a30ByI0 OCHOBY ISl TOHUMAaHHUSI CYIITHOCTH HAYYHOU KapTUHBI MUDA;
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HMHTEpeC K 00YyYEeHUIO ¥ MO3HAHUIO, JII0O03HATEILHOCTh, TOTOBHOCTh U CTIOCOOHOCTH
K caM0OOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH M YpOBHA OOYYEHHS B
JTaTbHEHIIIEM;

OBJIJICHUE OCHOBHBIMHM HABBIKAMHU HCCJIEIOBATEIBCKOU JIESITEIHLHOCTH, YCTAHOBKA
Ha OCMBICJIICHHE OIbITa, HAOIIOJICHUM, MOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH
MyTH JOCTHKCHUS WHIWBUIYAJTLHOTO M KOJUIEKTUBHOTO OJIarOTOJIydus;

c(hOpMHUPOBAHHOCT, HMH(GOPMAIIMOHHONW KYyJBTYpPhl, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITEJIbHOM palbOThl € Y4YEOHBIMH TEKCTaMM, CIPABOYHOM JIUTEpaTypou,
pa3HOOOpa3HBIMM CPEACTBAaMH HH(POPMAIIMOHHBIX TEXHOJOTHM, a TaKXke YMCHHS
CaMOCTOSITEJIbHO OMPENENATh LIEJIM CBOETO OOy4eHHs, CTaBUTh U (DOPMYIUPOBATH IS
ceOs1 HOBBIC 3a/1aud B ydeOe W TMO3HABATEIBLHOMN JESITCIIBHOCTH, Pa3BUBATh MOTHUBHI U
MHTEPECHI CBOEU MO3HABATEIBHOMN JESITEIbHOCTH;

5) ¢hopMupoBaHUs KYJILTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTU >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBBIO,
YyCTaHOBKA Ha 37J0POBBIN 00pa3 KU3HM, B TOM UHUCIIE U 32 CYET OCBOEHUS U COOJIIOICHUS
TpeOOBaHMIA 0e30macHo JKCIUTyaTaluu CPEICTB UH()OPMALIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA;

6) TPyZ10BOr0 BOCIIMTAHMSI:

WHTEpEC K TMPaKTHYECKOMY u3ydeHUro mnpodeccuit u Tpyga B cdepax
poeCCHOHATTEHON JeATEILHOCTH, CBI3aHHBIX ¢ HH(POPMATHKON, TPOTPaMMUPOBAHUEM
u  WHOOPMAIIMOHHBIMA TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSX HAyKd
WH()OPMATUKH U HAYIHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIA BHIOOP W MOCTPOCHUE WHAWBHUAYATBHOW TPACKTOPWUU OOpa30BaHUS H
’KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX U 0OIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEHH;

7) PKOJOrHYeCKOro BOCIIMTAHMA:

0CO3HaHHUE TI00aIBHOI0 XapakTepa SKOJIOIHUECKHUX MPOOJIEM M IyTel UX PEIICHUS,
B TOM YHCJIE C Y4YETOM BO3MOXXHOCTEH HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U,

8) amanTanuu o0y4aronierocsi K M3BMeHsIIOIMMCS YCJIOBUSM COIHATBHOM 1
NPUPOIHON Cpeabl:

OCBOEHHE OO0YYarOIIMMMCS COLIMAJIBLHOTO OIbITa, OCHOBHBIX COLMANbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NEATEILHOCTH BO3pacTa, HOPM U MPaBUJI OOIIECTBEHHOTO
noBefieHus, (opM CcoIMaNbHOW JKU3HU B TIpymnmax M cooOIllecTBaXx, B TOM YHCIIE
CYILLIECTBYIOINX B BUPTYaJIbHOM IPOCTPAHCTBE.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMBbl IO HH(DOPMATHKE OTpaKaroT
OBJAJCHUE YHUBEPCAIbHBIMU  Y4YEOHBIMM  JCHCTBUSIMU -  IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH, PETYJISITHBHBIMH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBHS
Ba3oBble Jornueckue aeicTBus:

yYMEHHUE ONpeesaTh MOHITHS, CO3/1aBaTh 000OIEHNs, YyCTaHABIMBATh aHAJIOTHUH,
KJIacCU(PUITMPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAaHUSA W KPHUTEPUU  JUIA
KJaccu(puKaIyy, yCTaHABIMBATh MPUIUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKHE
pacCyKJIeHUs, TPOBOJUTH YMO3AKIIOUEHUS (MHIYKTUBHbBIC, JCAYKTHUBHBIE U TIO
QHAJIOTHMH) U BBIBOJIBI;

yMEHHUE CO371aBaTh, MPUMEHSATh U MPEOoOPa30BbIBATh 3HAKA U CHMBOJIBI, MOJIEIH U
CXEMBI JUIsl peIIeHUs y4eOHBIX 1 TTO3HABATEIBHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO penieHus Y4yeOHOM 3adauu (CpaBHUBATH
HECKOJIbKO BAapUAaHTOB pEIICHUs, BbIOMpAaTh Haubojee MOIXOMAIMNA C Y4ETOM
CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKRe 1eCTBHS:

dbopMyIUpoBaTh BOINPOCHI, (UKCHUPYIONIME pa3pblB  MEXKIYy pealbHbIM H
KEJaTEIbHBIM COCTOSIHUEM CUTyallud, OOBEKTa, U CAMOCTOSITEJIbHO YyCTaHABIMBAaTh
HCKOMOE U JIJaHHOE;

OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTH HH(GOPMAIIKIO, TOJTYUYSHHYIO B XO/€
HCCJICIOBaHMS,

IIPOTHO3UPOBATh BO3MOYKHOE JajbHEHINee Pa3BUTHE MPOIIECCOB, COOBITUH M HX
MOCJICICTBUS. B AQHAJIOTUYHBIX WA CXOJHBIX CHUTyalMsIX, a TakKXE BbIIBUTATH
MIPETOIOKEHHS 00 UX Pa3BUTHUH B HOBBIX YCIIOBHSAX M KOHTEKCTaX.

Pabora ¢ nungopmanmeii:

BBISIBIISATh  eunut wWHGOPMANUM, JTAaHHBIX, HEOOXOIUMBIX [JISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

OPUMEHATh Pa3IMYHbIe METOJbl, HHCTPYMEHThI U 3alPOChl MPU MOUCKE U 0TOOpE
MH(GOpPMaLlMU WU JAHHBIX U3 UCTOYHUKOB C YUYETOM IPEAJIOKEHHON yueOHOM 3a1auul U
3a/laHHbIX KPUTEPUEB;

BbIOMpaTh,  AaHATU3UPOBATh,  CHUCTEMATH3UPOBATh U  HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

CaMOCTOSTENIbHO BbIOMpATh ONTUMANIbHYIO (DOpMY MpeAcTaBiIeHUs HHOPMALIMK U
WUTFOCTPUPOBATh PELIAEMBbIE 3a/Jaud HECIIOKHBIMH CXEMaMH, JIuMarpamMmamu, WHOHN
rpaduKoOi U X KOMOMHAIUSMU;

OLICHHMBATh HAJEKHOCTh MH(POPMALMU MO KPUTEPHUSAM, MPEAJIOKEHHBIM YUYUTEIEM
WK c(hopMyITHMPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (HEKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH MH(HOPMAITHIO.
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KoMMmyHHMKAaTHBHBIEC YHUBEPCAJIbHBIE yqeﬁﬂble MeUCTBUSA
OO01menue:
COTIOCTaBIIATh CBOW CYXKICHHUS C CYXICHUSIMH JAPYTMX YYaCTHUKOB JUAjora,

0oOHapyKHUBaTh Pa3IMYME U CXOJCTBO MO3ULUM;

nyOJIMYHO TPEACTABIATh PE3YNbTAaThl BBIMIOJHEHHOTO OMbITa (IKCIEPUMEHTA,
UCCIIEJIOBAHMUS, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (POpMAT BHICTYIUICHUS C YUYETOM 3314 Mpe3eHTAllNd U
OCOOEHHOCTEN ayJIMTOPUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U MMHCbMEHHBIE
TEKCTBI C UCIOJIb30BAHUEM MILTIOCTPATUBHBIX MAaTEPHUAIIOB.

CoBMmecTHas1 1eITEJILHOCTD (COTPYAHHUYECTBO):

MTOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHANBUIYAJIBHON paOOThI
[P PEIICHUU KOHKPETHON MpoOIeMbl, B TOM YHCIIE IPU CO3/1aHUU MHPOPMALIMOHHOTO
IIPOIYKTa,

MPUHUMATh 1€db COBMECTHOM HWH(OPMAIMOHHOW JAESTENbHOCTH 1O cOopy,
o0OpaboTke, nepenaye, popMaauzaluu UHPOpMaLUK, KOJJIEKTUBHO CTPOUTH IEHCTBUS 110
€€ IOCTHXKEHUIO: pacpeeisaTh POJIU, 10TrOBaApUBATHCS, 00CYKIATh NPOLECC U PE3YJIbTAT
COBMECTHOM paboThI;

BBIIIOJIHATH CBOKO 4YacThb paboThl ¢ wuHGpopManued WM HHPOPMALHOHHBIM
MPOJIYKTOM, JIOCTUTas KA4eCTBEHHOIO pe3yJbTaTa IO CBOEMY HAIpaBICHUIO U
KOOPJIWHHUPYS CBOU IEUCTBUS C IPYTUMH WICHAMHU KOMaHbL;

OLICHHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMI MHPOPMAIMOHHBIN MPOAYKT IO
KPUTEPHUSM, CAMOCTOATENIBHO CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUS;

CpPaBHUBATH PE3YyJIbTAThl C UCXOJHOM 3a/auell M BKJIa] KaXKJI0ro 4jieHa KOMaHAbl B
JOCTHKEHUE PE3yIbTaTOB, PA3ACNATh CPepy OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTh
K IIPEJOCTABJICHUIO OTYETA MEPE. TPYIIION.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE e CTBUS
Camoopranu3amnus:

BBISIBIISATH B )KU3HEHHBIX M YYEOHBIX CUTYaIlUSIX TPOOJIEMBI, TPEOYIOINE PEIICHUS;

OPHUEHTHUPOBATHCS B PA3JIMUHBIX IMOIX0aX K MPUHSATHIO PEIICHUN (MHINBUTyIbHOE
MPUHSTUE PEUICHUH, IPUHATHUE PEIICHUN B TPYIIIE);

CaMOCTOSITEIIHO COCTABJISAThH AJITOPUTM PEIICHUS 3a/1a4u (MU €T0 4acTh), BRLIOUPATh
croco0 pemnieHus: y4eOHOW 3aJavyd C YYETOM HMEIOIIHUXCS PECYypPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATH IIpeIjlaracMbie BAPUAHTHI PEIICHUH;

COCTABJISITH IUIAaH ACHCTBUH (TUIaH peain3aliii HaMEUEHHOTO aJITOPUTMA PEIICHHUS ),
KOPPEKTUPOBATh MPEIIONKCHHBIA aJTOPUTM C yYETOM IOJyYEHHS HOBBIX 3HAHHWHA 00
U3y4aeMOM OOBEKTE;

MPOBOJIUTH BBHIOOP B YCJIOBHUSX TPOTMBOPEUMBONM HH(pOpManuu U OpaTh
OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMoOKOHTpOJIb (peduiexcus):
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BJIQ/IETh CIIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBALIUH U pEIIEKCHUH;

J1aBaTh OLICHKY CUTYallUH U MpeiiaraTh IJIaH €€ U3MEHEHNUS;

YUYUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU
pelieHny yueOHOH 3a7jauu, alaliTUPOBATh PELLIEHUE K MEHSIOIIUMCS 00CTOSTENbCTBAM;

OOBSICHATH MPUUMHBI JOCTHKEHUS (HETOCTHXKEHUS ) PE3yIbTATOB HHPOPMAITMOHHOM
NEeSATENbHOCTH, JaBATh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOAUTh MIO3UTUBHOE B
IIPOU3OLICAIICH CUTYalUH;

BHOCUTh KOPPEKTHBBI B JIESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEJBCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OIMIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

3MOHHOHaﬂbeIﬁ HHTEJIJICKT:
CTaBUTH ceOs Ha MECTO APyroro 4YcCJIOBCKa, IMOHUMATb MOTHUBBI W HaMCPCHUS

APYTOoro.

IIpunsiTue cedst M APyrux:
OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJHMPOBATH BCE BOKPYI JaK€ B YCIOBHSX
OTKPBITOTO AOCTYyTA K JH0OBIM 00beMaM UH(GOPMALIHIH.

HPEJIMETHBIE PE3YJIbTATDBI

K xoniry oOydyeHust B 7 Kkjacce y oOyuaroiierocst OyayT chopMUpOBaHbl YMEHUS:

MOSICHATh Ha TPUMEpPax CMBICT TOHATHA «WHGOPMAIUI), «HHPOPMAITMOHHBIN
mpoiece», «obpaborka wuHGOpMAIMKMY, «XpaHEHHE UHPOpMalUKy», «Iepenaya
MH(pOpMALIUNY;

KOAUPOBATh W  JIEKOJUPOBATh  COOOIIEHUS MO  3aJaHHBIM  [paBUjaM,
JEMOHCTPUPOBATh TIOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB KOJAMPOBaHUS HWH(pOpMaIUu
pa3IMYHON MPUPOBI (TEKCTOBOM, TpapuecKoi, ayiuo);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3alMMCaHHBIX B pa3IWYHBIX andaBuTax,
OTIepUPOBAThH €ANMHUIIAMU U3MEPEHUsI NH()OPMALIMOHHOTO 00beMa U CKOPOCTHU Mepeladuu
TTAHHBIX;

OILICHMBATh W CPABHUBATH pa3Mephbl TEKCTOBBIX, TpadUIECKUX, 3BYKOBBIX (DaliJIOB U
BUJICO(AILIIOB;

NPUBOJUTH TMPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepeadu
uH(pOpMaIK, CpaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH,

BBIICNIATh OCHOBHBIC JTalbl B HWCTOPMM W TIOHUMaTh TCHACHIIMHM Pa3BUTHS
KOMITBIOTEPOB U IPOrPaMMHOT0 00eCTeueHus;

MoJIy4aTh W WCIOJB30BaTh WH(OPMAIMIO O XapaKTepUCTHUKAX TMEPCOHATHLHOTO
KOMITBIOTEPA W €r0 OCHOBHBIX OJJIEeMEHTaxX (TMpOIeCccCop, OIepaTUBHAS TMaMSATh,
JIOJITOBPEMEHHAs! TIaMsITh, YCTPOMCTBA BBOJa-BbIBO/IA);

COOTHOCUTh XapaKTePUCTUKH KOMIBIOTEpAa C 3aJadyaMd, PEIIaeMbIMH C €ro
MOMOIIIBIO;
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OpUEHTHUPOBATHCS B MEPAPXUUECKOU CTPYKType (ailioBol cucTeMbl (3alIUChIBATh
noyiHoe UM (paitma (karamora), myTh K (hailiry (KaTajaory) 1Mo UMEIOIMEeMYCsl OITUCAHUTO
(baitnoBoil CTPYKTYpBI HEKOTOPOTO MH(POPMAIIMOHHOTO HOCHUTETIS);

paboTtath ¢ (HailyIoBON CUCTEMOM MEPCOHATBPHOTO KOMITBIOTEpPA C MCTIOJIb30BaHUEM
rpadguueckoro uHTepdeiica, a HMMEHHO: CO3/laBaTh, KONUPOBATh, IEPEMEIIATh,
NEepPEeMEHOBBIBaTh, YyNANsATh M apXMBUPOBATh (Hailibl W KaTaJOTH, HUCIOJIb30BaTh
AHTUBUPYCHYIO MPOTPAMMY;

MPECTaBIATh PE3YJIbTAaThl CBOCH MEATEIBHOCTH B BHJE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEINMHBIX MTPE3CHTALINA;

uckarb uHpopmanuio B MHTepHere (B TOM 4YHCIE, MO KIIOUYEBBIM CIIOBaM, IO
U300pKEHUI0), KPUTUYECKH OTHOCHUTHCS K HalieHHOW uHdOpManuu, Oco3HaBas
OIACHOCTb IS JINYHOCTU U OOIIECTBA PACIPOCTPaHEHUs BPEIOHOCHOM MH(popMaluu, B
TOM YHUCJI€ SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJpecoB BEO-peCcypcoB;

UCTIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINH;

coOmoaTh TpeOOBaHUS 0OE€30MaCHOM HJKCIUTyaTallud TEXHUYECKHX CPEACTB
MH(GOPMALIMOHHBIX M KOMMYHHUKAaLIMOHHBIX TEXHOJIOTMH, COOJIIO/IaTh CETEBOM 3THUKET,
0a30Bble HOPMBI MH(OPMALMOHHON ATHKH W IpaBa Hpu padoTe ¢ MPUIIOKEHUSMHU Ha
mo0bIX ycTpoiicTBax U B MHTepHeTe, BhIOMpaTh O€30MacHbIE CTPATETUU MOBEIACHUS B
CeTH;

OPUMEHATh  METOAbl  NPO(UIAKTUKA  HETATUBHOTO  BIMSHUS  CPEICTB
MH(GOPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 370POBbE MOJIb30BATETIS.

K xoniry oOyuenus: B 8 kiacce y obyyaromierocs 0ynayT chopMHUpOBaHbI YMEHHS:

MOSICHATh Ha TMpPUMEpax pa3judusi MEXIY MO3UIIMOHHBIMU M HEMO3UITMOHHBIMU
CHUCTEMaMU CUHCIICHWSI,

3aIMChIBATh U CpaBHUBATH Lieiible uncia oT 0 1o 1024 B pa3nuyHbIX MO3UIIMOHHBIX
cucTeMax cuucieHus (¢ ocHOBaHUsAMH 2, 8, 16), BRINOIHITH apu(MeTHIECKUE ONepauu
HaJl HUMU;

pacKphIBaTh CMBICT TIOHSTHUN  «BBICKA3bIBAHUE», «JIOTUYECKAs OMEpalus»,
«JTOTHYECKOE BBIPAKECHUECY;

3aMUChIBaTh  JIOTMYECKHE BBIPAKCHHS C  HWCIIOJB30BAaHUEM  JU3BIOHKIIHH,
KOHBIOHKIIUM M OTPHIAHUS, ONPEACNIATh MCTUHHOCTH JIOTHUECKUX BBIPAKCHHH, €CITH
W3BECTHBI 3HAYCHUS WCTUHHOCTH BXOJSIIMX B HETO IMEPEMEHHBIX, CTPOUTH TAOJIUIIBI
WCTUHHOCTH JIJIs1 IOTUYECKUX BBIPAKCHUMH;

pPacKphIBaTh CMBICT TIOHSITHA «HCIIONHUTENBY, «AITOPUTM», «IIPOTpaMmay,
MOHUMAs PAa3HUIly MEXIY YIMOTpeOJeHHEM ITHX TEPMHUHOB B OOBIICHHOW peud U B
nH(OpPMATHUKE;

OIMCHIBATh AJITOPUTM PEIIECHUS 3aJa4H Pa3IMYHBIMU CIIOCOO0aMH, B TOM YHUCJIC B
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BHJIC OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJIHATh BPYYHYIO M Ha KOMITBIOTEPE HECIIOXKHBIC aJITOPUTMBI C
WCITOJIh30BAaHUEM BETBJICHUN W IUKJIOB IS YNPABICHUS NCTIOJHUTEIAMHU, TAKUMHU Kak
Po6oT, Uepenarnika, UepTexHUK;

UCIIOJIb30BaTh KOHCTAHThl M TEPEMEHHBIE pAa3IUYHBIX TUIMOB (YUCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TaKXe€ COJEp)KAllMe WX BbIPAXKEHHS, HCIOIb30BaATh
orepaTop MPUCBaUBAHUS;

WCIIOJIB30BaTh TpU pPa3paboOTKe MporpamMMm JIOTUYECKHE 3HAYCHHWS, OTEpPalud M
BBIPAKEHUS C HUMU;

aHAJIM3UPOBATh TPEJIOKCHHBIE AJITOPUTMBI, B TOM YHCIIEC OMPEIACATh, KaKHe
pe3yNbTaThl BOBMOKHBI MPU 3aIaHHOM MHO>KECTBE UCXOHBIX 3HAYCHU;

co3/1aBaTh W OTJIAKMBATH MPOTPAMMBI Ha OJIHOM U3 SI3IKOB IPOrPAMMHUPOBAHMUS
(Python, C++, ITackans, Java, C#, llIkoabHbBIH AITOPUTMUYECKUHN SI3BIK), peaTu3yonue
HECJIOKHBIE aJITOPUTMbI OOPaOOTKM YHUCIIOBBIX JAHHBIX C UCIOJIb30BAHUEM IUKIJIOB U
BETBJICHUI, B TOM UYHCJIE PEATU3YIONIUE MPOBEPKY JAEIUMOCTU OJTHOTO II€JIOTO YKcia Ha
Ipyroe, MpOBEPKY HATYPATLHOTO YHCIIa Ha IPOCTOTY, BBIJICICHUS MUQP U3 HATYpaIbHOTO
qHCIIa.

K koniy oOyuenus B 9 kiacce y oOyuaronierocs 0yayT cqpopMHUpOBaHbI YMEHHUS:

pa3buBaTh 3aJayd Ha TMOA33Jaud, COCTABJIATH, BBINOJHATH BPYYHYIO M Ha
KOMITBIOTEPE HECIJIOKHBIE aJTOPUTMBI C HCIIOIB30BAHWEM BETBJICHUM, LMKIOB H
BCIIOMOTATENIbHBIX aJTOPUTMOB JJIsl YIPABJIEHUS HUCIIOJHUTEISIMH, TakKuMu Kak Pobor,
UYepenanika, YepTeKHUK;

COCTAaBJISITh W OTJIQKHUBATh MPOTPaMMbl, PEATU3YIOIIUE THUIOBBIE AJITOPUTMBbI
00pabOTKM YHKCIOBBIX MOCIIEIOBATENBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB
(MOUCK MaKkCHMMyMOB, MUHUMYMOB, CYMMBbI HJIM KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHM) Ha OJTHOM M3 s13bIKOB nporpammupoBanus (Python, C++, ITackais, Java, C#,
[xonbHBIN ANropuTMHUYECKUil SI3bIK);

pPacKpbIBaTh CMBICI MOHSATUNA «MOJENb», «MOACIUPOBAHUE», ONPEICISATh BHJIbI
MOJeJIeld, OILICHHBAaTh COOTBETCTBHE MOJEIH MOJCIHUPYEMOMY OOBEKTY W UEISIM
MOJIEJTUPOBAHUS;

UCIIOJIb30BaTh Tpadpl M JEpEeBbsS IJs MOJECIMPOBAHUS CUCTEM CETEBOM H
MepapXUUYeCKON CTPYKTYpPbl, HAXOUTh KpaTyailluii myTh B rpade;

BbIOMpaTh CHOCOO TMpenCTaBiICHHs] JaHHBIX B COOTBETCTBHHM C IOCTaBJICHHOMN
3ajadyet  (Tabiauibl, CXeMbl, Tpaduku, JAHarpaMMmbl) C  KHCIHOJIb30BAHUEM
COOTBETCTBYIOIIHUX MTPOTPAMMHBIX CPEICTB 00PAOOTKU JaHHBIX;

UCIIOJIb30BaTh AJIEKTPOHHBIC TaOJUIIBI 111 00paOOTKM, aHAIM3a U BHU3yaIU3alMU
YHUCJIOBBIX JJAHHBIX, B TOM YHCJIE C BBIICJICHUEM JTHaIla30Ha TaOIUIIbI M YITOPS0YNBAHUEM
(COpPTUPOBKOI1) €ro 3JIEMEHTOB;
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CO3/1aBaTb U INPUMEHATh B IJIEKTPOHHBIX TaOmumax (opmynsl Ui pacyeToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupmMeTndeckux (QyHKUIUN (CyMMHpPOBAHHE U IMOACYET
3HAYEeHUH, OTBEYAIOIIMX 3aJaHHOMY YCJIOBHUIO, CpeqHee apu(pMEeTHYEcKoe, IOHCK
MaKCUMaJIbHOIO M  MHHHMAQJIbHOTO 3HA4Y€HMs), aOCOJIOTHOM, OTHOCHUTEIbHOH,
CMEILIAaHHOW aJIpeCcalny;

MCIIOJIb30BATh AJIEKTPOHHBIE TAOIHIIBI AJI1 YUCIEHHOTO MOICTUPOBAHUS B IPOCTHIX
3aJ1a4ax U3 pasHbIX NPEAMETHBIX 00J1acTel;

HCIIOJIb30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM UHCIIE€ KOMMYHHUKAIMOHHbBIE
CepBUCHI, OOJAuHble XpPAHWIMILA JAHHBIX, OHJAWH-TPOrpaMMbl (TEKCTOBBIE U
rpaduyecKkue penaKkTopbl, Cpeabl pa3paboTkv)) B Yy4eOHOM U TMOBCEIHEBHOMN
JESTEIbHOCTH;

IPUBOJUTH MPUMEPHI UCIIONb30BaHUsI T€OMH()OPMALIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCyJapCTBEHHBIX YCIyr, O0Opa30BaTeNIbHbIX CEepBUCOB lHTepHeTa B YyuyeOHOU H
ITIOBCEJHEBHOM JESITEIBHOCTH;

UCIIOJIB30BaTh PA3JIMYHBIE CPEACTBA 3aLIUTBl OT BPEJOHOCHOIO IIPOrPAMMHOIO
o0ecniedyeHns, 3allUIIaTh IEPCOHAIBHYI0 HH(MOPMALMI0 OT HECAHKIMOHUPOBAHHOTIO
JOCTylla U €ro MOCIEeACTBUN (pas3riallleHus, MOAMEHbI, YTpaTbl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTUYECKHUX M COLIMAIBHO-TICUXOJOTMYECKHUX ACTIEKTOB MCIIOIb30BaHUS
cetu MHTEepHET (ceTeBasi aHOHUMHOCTb, LIU(PPOBON Cliel, AyTEHTUUYHOCTh CYOBEKTOB U
pecypcoB, OIACHOCTb BPEJOHOCHOTO KOJ1a);

pacno3HaBaTh NOMBITKM M MPEAYNPEKIaTh BOBJIEUEHUE Cce0d M OKPYKAOIMIMX B
JIECTPYKTUBHBIE U KpUMHHAJIbHbIE (OPMBI CETEBOMl AKTUBHOCTH (B TOM 4YHCIE
KHOepOyJUIUHT, (DUILIMHT).
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TEMATHYECKOE IVIAHUPOBAHUE

7 KJIACC

HaumenoBanue pazaenon

JTAHHBIX

KOMITBIOTEPOB: EPCOHAIbHBIE
KOMITHIOTEPHI, BCTPOSHHBIE KOMITHIOTEPHI,
CyNepKOMIbIOTepbl. MOOMIIbHEIE
YCTPOWCTBA.

OCHOBHBIE KOMITOHEHTHI KOMIThIOTEPA U
uX Ha3HadyeHwue. [Ipoueccop.
OrnepaTtuBHas U JOJATOBPEMEHHASI TAMSITh.
YcTpoiicTBa BBOJA U BBIBO/IA.
CeHcopHbIN BBO/JI, JTATYUKHA MOOMIIBHBIX
YCTPOMCTB, Cpe/ICTBA OMOMETPUIECKON
ayTeHTU(UKAITIH.

Hcropwust pa3BUTHS KOMITBIOTEPOB U
nmporpaMmmHoro obecrneuenus. [lokonenus
KOMITBIOTEPOB.

CoBpeMeHHbIE TCHICHIIUH Pa3BUTHS

KOMITbIOTEPOB. CyIEepKOMITBIOTEPBI.

Ne Konnuectso OcHOBHBIE BUJIbI AEATEIBHOCTH
U TeM y4eOHOTO [IporpammHoOe copepkaHue
n/n 4acoB 00yYarommxcst
npeamMera
Paznea 1. lludposas rpaMoTHOCTH

1.1 KommbroTep - 2 KomnproTep - yHUBEpCAIBHOE

YHUBEPCAIBHOE BBIYHCIINTEIBHOE YCTPOMCTBO,

YCTPOMCTBO 00pabOTKH paboTaroniee 1o nporpaMmme. THrbt PackppIBaTh CMBICT U3y4a€MBbIX ITOHATHH.

AHaIM3UpOBaTh YCTPONCTBA KOMIIBIOTEPA C
TOUKH 3PEHUS OpTaHU3AIUHU IPOLIEAYD
BBOJIa, XpaHEeHUsI, 00pabOTKH, BHIBOIA U
nepenayu HHPOpMaIu.

AHanM3upoBaTh HHPOPMALIHIO (CUTHAIBI O
FOTOBHOCTHU M HEMOJIAJKE) IIPH BKIIOUECHUH
KOMIIBIOTEpA.

W3y4ats nHGOPMAITHIO O XapaKTEPUCTHKAX
KoMIIbtoTepa. MccnenoBare HCTOPUIO
Pa3BUTHS KOMIIBIOTEPOB U IPOTrPAMMHOTO
oOecrnevyeHus, COBpEMEHHbIE TEHACHLIUU
Pa3BUTHS KOMITBIOTEPOB U
CYIIEPKOMITBIOTEPOB.

OOGcyxaaTh NpaBuiia TEXHUKH
0€e301acHOCTH U MPaBUII pabOThI HA

KOMIIbIOTEPE.
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[TapannenbHble BEIYUCICHUSI.
[IepconanpHbIi KOMIBIOTED. [Iporieccop
U €r0 XapaKTepUCTUKH (TaKTOBas
qacToTa, pa3psAHocTh). OnepaTuBHas
MaMsITh.

JlonroBpeMeHHas naMsAThb. Y CTpONCTBA
BBOJIa U BhIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAs MAMSITh
KOMITBIOTEPA, )KECTKUW U TBEPAOTEIbHBIN
JTUCK, TOCTOSIHHAS MaMSTh CMapTPoHa) U
CKOPOCTB JOCTYIIA JUIsl pa3IN4YHbIX BUJIOB
HocuTenel. TexHuka 6e30MacHOCTH U
paBuiia paboThl HA KOMITBIOTEPE

Ipaxmuueckue pabomor*:
1. Bxnouenue xomnviomepa u nonyyeHue
uHgopmayuu o e2o XapaKxmepucmuKax

1.2 [[IporpaMMbI 1 TaHHBIE

[IporpammHoe obOecrieueHue
KoMIibroTepa. [Ipukiiagnoe mporpaMmmHoe
obecneuenne. CucTeMHOE TPOTPaMMHOE
obecneueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa
porpamMm | TaHHbIX. becruiataeie n
YCIIOBHO-O€CTIIaTHBIE MPOTPAMMBI.
CB0001HOE TporpaMMHOE 0OecIIeUeHuE.
®daiinel 1 nanku (KaTtajaoru).

M3y4ats BONPOCHI MPABOBOM OXPaHBI
IIPOTPaMM U TaHHBIX.

Onpenenars NporpaMMHBIE CPECTBA,
HEO0OXOIUMBIE TSI OCYILIECTBIICHHUS
UH(POPMAILIMOHHBIX MTPOLIECCOB MPU
pELICHNH 3a1a4.

OrnpenensiTb OCHOBHBIE XapAKTEPUCTUKHU
OIEPAIIMOHHON CUCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMA

uH(OPMAITMOHHBIMUA OOBEKTAMU

PackpbIBaTh CMBICIT U3y4a€MbIX ITOHATHH.

Ilpeanmaraemslii B mporpamMme 1o HHPOPMATHKE TePeUeHb MPAKTHIECKUX paOOT HOCUT pEKOMEHIATENbHBIA XapaKTep.
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[IpuHIMIIBI TOCTPOCHUS (PatIOBBIX
cucteM. [lonHoe ums ¢aiina (manku).
[TyTs k ¢aitny (manke). Pabota ¢
¢aitnamMu 1 KaTaaoraMu CpeicTBaMu
ONEPALMOHHON CUCTEMBI: CO3/IaHUE,
KOIHMPOBAHUE, IEPEMELIEHNUE,
[epEeMMEHOBAHUE U y1ajeHue QpailioB u
nanok (karajaoroB). Turbl ¢aiios.
CaoiicTBa (aitioB. XapaKkTepHble
pazmepsl HailsioB pa3IMYHBIX TUIIOB
(cTpaHuIla TEKCTA, JIEKTPOHHAS] KHUTA,
dboTorpadusi, 3anuch NECHU, BUICOKIIUIIL,
MOJIHOMETPaKHBIN (UITBEM). ApXUBaIIUs
naHHbIX. Mcrionb3oBaHue mporpamm-
apxuBaTopoB. PanIOBBIA MEHEIKED.
[Touck ¢aitno cpencTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnproTepHble BUPYCHI U ApYTUe
BpEIOHOCHBIE TTporpaMmabl. [Iporpammebl
ISl 3aIUTHI OT BUPYCOB

B HarJsiqHO-Tpauueckom uHTepdherice.
BEITIONTHATE OCHOBHBIC OTIEPAITNH C
daiiamMu 1 marnKamu.

OneHnBaTh pa3Mepsl (hansos,
IIOJITOTOBJICHHBIX C HCITOJIh30BaHUEM
Pa3IMYHBIX YCTPOHCTB BBOJa MHGOPMAITUU
(K1aBUATypBbI, CKaHepa, MUKPO(OHa,
(oTOKamMepbl, BUACOKAMEPHI).
Vcrionib30BaTh MPOrpaMMbI-apXUBATOPBHI.
Ocy1iecTBIATH 3alIMTY UH()OPMALUU OT
KOMIIBIOTEPHBIX BUPYCOB C TIOMOIIIBIO
AHTUBUPYCHBIX IIPOTPAMM.
[T1aHrpoBaTh U CO37aBaTh JIMUHOE
uH(OPMAITMOHHOE TTPOCTPAHCTBO.
IIpakmuueckue pabomuwi:

1. Buinonnenue ocHo8HbIX onepayuli ¢
Gatinamu u nankamu.

2. Cpasnenue pazmepos meKCmosblXx,
epaghuneckux, 36YK08bIX U 6UOOPAUN08.
3. U3yuenue snemenmos unmepeiica
UCNOIb3YEeMOl ONePayUOHHOU CUCTNEMDL.
4. Hcnonv3osanue npoepammoi-
apxusamopa.

5. 3awuma ungpopmayuu om
KOMNBIOMEPHBIX BUPYCO8 C NOMOUYbIO

AHMUBUPYCHBIX NPOcpaAMM
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1.3. |[KommbroTepHBIE CETH 2 OO0beuHeHNEe KOMITBIOTEPOB B CETh.
Cetp Untepuer. Be6-cTpanwuiia, BeO- PackpbIBaTh CMBICI U3Y4a€MbIX MOHSITHM.
cailt. CTpyKTypa ajipecoB BeO-pecypcoB. |OCyIIeCTBIATh TOUCK HH(POPMAIIHH IT0
bpaysep. IlonckoBeie cucteMsl. I1Ionck  [KITF0UEBBIM CI0BaM | 110 U300PaKCHHIO.
H(pOPMaIIKH 110 KIIOYEBBIM CJIOBaM U 1O |[IpoBepsTh JOCTOBEPHOCTH HH(POPMAIIUH,
n3o0paxeHuro. JlIocToOBEpHOCTD HaiiIcHHOU B ceTtu MHTEepHeT.
nH(pOpMaIuu, OTYy4YCHHOU U3 BoccranaBnuBath ajpec BeO- pecypca u3
WNurepHeTa. uMeronmxcs (parMeHTOB.
CoBpeMeHHbIE CEPBUCHI UHTEPHET - OcynIecTBIATh B3AUMOJCHCTBHE
KOMMYHUKAaIUH. MIOCPEACTBOM 3JIEKTPOHHOU MOYTHI, BUIEO -
CeteBoii 3TUKET, 0a30BbIE HOPMBI KOH()EpEHII-CBSI3U.
MH(POPMALIMOHHOMN STHKHU U IIpaBa Ipd  |MI3y4aTh CETEBOM ITHKET.
pabote B utepuere. CtpaTeruu WccnenoBath cTparerun 6€301acHOTO
Oe3omnacHoro noseaeHus B IHTepHeTe noBesieHus B UIHTepHeTe.
IIpaxkmuueckue padomot.
1. Ilouck unghopmayuu no knrouesvim
C108AM U NO U300PAINCEHUTO.
2. Ucnonvzoeanue cepsucos unmepnen-
KOMMYHUKAYUU
Wroro no pazgeny 8

Pa3nen 2. TeopeTruueckue 0CHOBBI HH(POPMATUKH

2.1

Nudopmanus u
nHGOPMAIIMOHHBIE
IPOLECCHI

2

WNupopmatiys - 0THO U3 OCHOBHBIX
MTOHATUN COBPEMEHHOU HAYKH.
Nudopmanus kak cBeIeHUs,
peIHa3HAYEHHBIE JIJIS1 BOCIIPUATHUS
YEeJIOBEKOM, U MH(GOpMAIIUS KaK JIaHHBIE,

KOTOPBIE MOTYT OBIThH

PackpbIBaTh CMBICIT U3y4a€MbIX ITOHATHH.
OuenuBaTh HHGOPMAITHIO C TIO3UIIUH €€
CBOMCTB (aKTyaJbHOCTh, JOCTOBEPHOCTb,
MIOJTHOTA U JIp.).

M3y4yaTh BO3MOYKHOCTh ONHUCAHUS

HEMPEPBIBHBIX 00bEKTOB U MPOLIECCOB
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00paboTaHbl aBTOMATHU3UPOBAHHOMN
CHUCTEMOH.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTH
OTIMCAHUsI HEMPEPHIBHBIX 00OBEKTOB U
MIPOLIECCOB C MTOMOIIBIO TUCKPETHBIX
JTAHHBIX.

NudopmarimoHHbIe MPOIIECCHI -
MPOLIECCHI, CBSI3aHHBIC C XPAHCHUEM,
MpeoOpa3oBaHUEM U Nepelaueii JaHHBIX

C MTOMOIIBIO TUCKPETHBIX JAHHBIX.
Briaensats nHGOPMAITMOHHYIO
COCTaBJISIOIIYIO MPOIIECCOB B
OMOJIOTHYECKHUX, TEXHUIECKUX U
COIMATIFHBIX CHCTEMaX.

OrneHNBaTh YMCIOBBIE TAPAMETPhI
UH(OPMAITMOHHBIX MTPOIIECCOB (00BEM
naMsITH, HeOOXOIUMOM JJIsl XpaHESHUS
uH(pOpMaIUKU; CKOPOCTh Mepeadn

2.2

[IpencraBnenue
uH(popManuu

CumBoi. Andpasur. MomHoCTh
andasurta. PasHooOpas3ue sS3bIKOB U
angaButoB. EcTecTBEeHHBIC U
dbopmanbHbIe S3bIKU. AJIABUT TEKCTOB
Ha PYCCKOM si3bIKe. JIBOMUHBIN andaBHT.
KonnmyecTBo BCEBO3MOKHBIX CJIOB
(KO0TOBBIX KOMOMHAIHI ) PUKCHPOBAHHOMN
JUTMHBI B TBOUYHOM ajihaBUTE.
[IpeoOpazoBanue J1r060r0 andaBuTa K
nBOMYHOMY. KOJITMYECTBO pa3inyHbIX
CJIOB (PUKCUPOBAHHOM JIJIMHBI B aJipaBUTE
onpeaeneHHon MomHocTi. KonupoBanue
CHUMBOJIOB OJTHOTO ayipaBUTA C TTOMOIIIHIO
KOJIOBBIX CJIOB B JIpyroM ajipaBute,
KOJ[0Basi TabyIMIIa, IEKOAUPOBAHNE.
J{BomuHbIi KOJ. [IpencraBienne qaHHbIX

B KOMIIBIOTCPEC KaK TCKCTOB

PackpbIBaTh CMBICI H3y4a€MBbIX TTOHATHH.
[IprBOIUTH MpUMEPHI KOJIUPOBAHUS C
WCIIOJIb30BaHUEM Pa3JIMYHBIX aj(aBUTOB,
BCTpevaromuxcs B xu3Hu. KogupoBats u
NIEKOIUPOBATH COOOIIICHHMS 110 H3BECTHBIM
npaBuiiaM KoaupoBaHus. OnpeaensiTh
KOJIMYECTBO PA3JIMYHBIX CUMBOJIOB,
KOTOPBIE MOTYT OBITh 3aKOJIMPOBAHBI C
ITOMOIIBIO JJBOMYHOTO KOJa
(UKCUPOBAHHOM JUTUHBI (PA3PSATHOCTH).
OnpenensiTe pa3psaAHOCTh TBOMYHOTO
KOJ1a, HEOOXOUMOTO JIJIsi KOJTUPOBAHMS
BCEX CHMBOJIOB ayipaBUTA 3aJaHHON
MOIITHOCTH.

[loacunTHIBATH KOJIMYSCTBO TEKCTOB
JTAaHHOM JJIMHBI B TAHHOM ajihaBUTeE.

OnepupoBaTh SAUHUIIAMH U3MEPEHUS
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B JIBOMYHOM ajiaBUTE.
NudopmarimoHHblii 00beM TaHHBIX. bUT -
MUHHMMaJbHas €IMHUIIA KOJTMYECTBA
uH(OpMaIMK - TBOMYHBIN pa3psil.
Enunuiipl usmMepenust UH(POPMaIoHHOTO
oO0Bbema JaHHBIX. buT, 0alT, KHIOOAMT,
MeradaiT, rurabait. CKopocTh nepegadu
NaHHbIX. EMUHUIIBI CKOPOCTH TIepeaun
naHHbIX. KogupoBaHue TEKCTOB.
PaBHOoMepHBII KoA. HepaBHOMEpHBIN
koJ. Koguposka ASCII. BocekMuOuTHBIS
KOJUpOBKH. [loHsITHE O KOAUPOBKAX
UNICODE. JlexoaupoBaHue COOOIICHUH
C HCMOJIb30BaHUEM PAaBHOMEPHOTO U
HEPAaBHOMEPHOTO KOJa.
NHdopMaimoHHbIi 00beM TEKCTA.
Hckaxenne nHGoOpMaIyu Mpy nepeaade.
O6muiee npeacTaBiaeHUe o UPPOBOM
MpeACTaBICHUN Ay IMOBU3yaIbHBIX U
NPYTUX HETIPEPHIBHBIX TAHHBIX.
KonupoBanue 1igeta. [[BeToBbIE MOAETH.
Monens RGB. 'myGuna konupoBaHusi.
[Tasiutpa. PactpoBoe 1 BEKTOpHOE
npenacraBiieHne n3o0paxenui. [Tukcensb.
Ouenka

KoJimyecTBa uHopManuu (OuT, OauT,
KIJI00aiT, MerabaiT, rurabaiT) u
CKOpPOCTH TIepe/Iaull TaHHBIX.

KoaupoBaTh 1 1eKOIUPOBATH TEKCTOBYIO
UHGOPMAITHIO C UCTIOIH30BAHUEM KOJOBBIX
TaOJINLI.

Boruucisate nuHGOpMaMOHHBIA 00BEM
TEKCTa B 3aJJaHHOM KOJIUPOBKE.
OuenuBarh MHGPOPMAIIMOHHBIA 00bEM
rpaguUecKuX JIaHHBIX JIJISl PACTPOBOTO
U300paxKeHHUS.

Onpenensitb 00bEM MaMsITH, HEOOXOIUMBII
JUTSI TIPEJICTABIICHUS U XPaHEHUS 3ByKOBOTO
daiina.

Ipakmuueckue paoomoi:

1. Onpeoenenue kooa cumeona 6 pazuwvix
KOOUPOBKAX 8 MEKCMOBOM NPOYECCOpPe.

2. Onpedenenue Kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmposozo epaghuyeckozo
U300padNCEHUsL 8 PA3HBIX (hopmamax.

4. 3anucs 38yK08bIx ¢haiinos

C PA3TUYHBIM KAYeCMEOM 368YUAHUS
(271yOUHOU KOOUPOBAHUSL U HACTOMOU
ouckpemuzayui)
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nH(pOpMaIIMOHHOTO 00beMa rpaduuecKux
JAHHBIX JIJI1 pACTPOBOTO M300paXKEHUSI.
Koauposanue 3Byka. Pa3psgHocTh
yacToTa 3anucu. KonmnyecTBo kaHalloB
3aInCH.

O1eHKa KOJTMYECTBEHHBIX TAPaMETPOB,
CBSI3aHHBIX C TIPE/ICTABIICHUEM U
XPaHEHHEM 3BYKOBBIX (haiijIoB

Utoro no pazneny 11
Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTUH
3.1 |TekcTOBBIC HOKYMEHTBI 6 TekcTOBbIE TOKYMEHTHI M UX PackpbIBaTh CMBICT U3y4a€MbIX MOHSATHM.

CTPYKTYpHBIE 3JIEMEHTHI (CTpaHU1Ia,
a03aI1, CTpoKa, CJIOBO, CHMBOJI).
TekCTOBBIN MPOLIECCOP - UHCTPYMEHT
CO3/1aHUs, PEIaKTUPOBAHUS U
dbopmaTupoBanus TekcToB. [IpaBuna
Habopa TekcTa. PegakTupoBaHue TEKCTa.
CaoiictBa cumBouioB. [lpudt. Tumns
mpudToB (pyOseHsbIe, C 3aCeYKaAMH,
MoHoMpuHHbBIE). [loayxupHoe u
KypcuBHOE HauepTanue. CBOWCTBa
a03al1eB: rpaHullbl, a03alHbINA OTCTYII,
WHTEpBa, BeIpaBHUBaHME. [lapameTpsl
ctpanulibl. CTuieBoe hopMaTupoBaHUE.
CrpykTypHupoBaHue UHPOPMAIIH C
[IOMOIIILI0 COUCKOB M TaOIHUIL.

MHOrOoypOBHEBBIE CIIUCKH.

AHaAJIM3UPOBATH MOJIb30BATEIIbCKUI
uHTepdeic MPUMEHIEMOTO MPOrPaMMHOTO
CpeAcTBa B pabOTe C TEKCTOBBIMHU
TTOKyMEHTaMHU.

OnpenensaTs yCIOBHS M BO3MOKHOCTH
MIPUMEHEHHUS IIPOTPAMMHOTI0 CPEICTBA JIJIst
pelIeHns TUIOBBIX 3a7a4 B paboTe ¢
TEKCTOBBIMHU JOKYMECHTAMH.

BoIsBisTh 00111€€ 1 pa3Indus B pa3HbIX
IIPOTrPAMMHBIX TIPOTYKTaX,
peTHA3HAYCHHBIX VISl PEIICHHS OTHOTO
KJ1acca 3a7a4 B paboTe ¢ TeKCTOBBIMU
TTOKyMEHTaMHU.

Co3znaBaTh U peJaKTUPOBATH TEKCTOBBIC
TTOKYMEHTBI TTIOCPEICTBOM

KBTU(PUIIUPOBAHHOTO KJIABUATYPHOTO
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JloGaBiieHne TabINI] B TEKCTOBBIC
MOKyMeHThI. BcTaBka n3o0paskeHuit B
TEKCTOBbIE JOKYMEHThI. O0TeKaHue
n300pakeHui TeKCToM. BKiTroueHue B
TEKCTOBBII JOKYMEHT JUarpamm,
dbopmMy, HyMepaluu CTpaHHull,
KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX
hieMeHToB. [IpoBepka npaBonucaHus.
PaccranoBka nepeHocoB. ' onocoBou
BBOJ TekcTa. OnTHUecKoe
pacro3HaBaHue TeKcTa. KoMIbIoTepHbIN
[EPEBO/I.

Hcnonbs3oBanue cepBucoB MHTepHETE
111 00pabOTKM TEKCTa

MMChMa C UCIIOJIb30BaHUEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTUPOBATh TEKCTOBBIC TOKYMEHTHI
(YycTaHaBIMBAThH IMapaMeTPhl CTPAHUIIBI
JTOKyMEHTa; pOopMaTUPOBATh CHUMBOJIBI U
a03al1bl; BCTABIISATH KOJOHTUTYJIBI U
HOMEpA CTPaHUIL).

BcTaBiath B TOKYMEHT (OpMYIIbI,
TaOJUIIBI, U300pasKeHUs], OPOPMIISATH
CITUCKHU.

Mcnonb30BaTh CCHIIKA M [IUTUPOBAHUE
HMCTOYHUKOB IPHU CO3/IaHUH HAa UX OCHOBE
coOCTBEHHBIX MH(GOPMAITMOHHBIX
00BEKTOB.

M crionp30BaTh MHTEIUICKTYaTbHBIE
BO3MOYKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ipakmuueckue paoomoi:

1. Coz0anue HebonvuIUX MEKCMOBBIX
OOKYMEHMO8 NOCPeOCmEoM
KeANUDUYUPOBAHHO20 KNABUAMYPHO2O
NUCLMA C UCNOIb308aAHUEM DA308bIX
cpeocme meKcmosulX pedaKmopos.

2. DopmamuposaHrue mexkcmosbix
OOKYMEHMO8 (YCMAHO8KA Napamempos
CMpPanuybl OOKYMeHma,

Gdopmamuposarue cumeonos u abzayes;
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8CMABKA KOJIOHMUMYI08 U HOMEPOB
cmpanuy).

3. Bcmaexa 6 0okymenm popmyn, madbauy,
uzoopadicenul, oghopmieHue CHUCKOS.

4. Coz0aHue HebobUUX MEKCMOBbIX
OOKYMEHMO8 C YUMAmMamu U CCbLIKAMU HA
yumupyemovle UCMOYHUKU

3.2

Kommnrsrotepnas rpaduka

3HAaKOMCTBO C rpapuuecKuMu
penakTopaMmu. PacTpoBble pUCYHKH.
Vcnionb30BaHue rpaduyecKkux
IpUMUTHBOB. Oniepanuu
peaaKkTUpoBaHUs rpapuueckux 0ObEKTOB,
B TOM uucie IuppoBbix GhoTorpaduii:
U3MEHEHHE pa3mepa, 00pe3Ka, HOBOPOT,
OoTpakeHue, paboTa ¢ 00J1acTsIMuU
(BBIIETIEHUE, KOTMPOBAaHUE, 3AJIMBKA
[IBETOM ), KOPPEKLIMS LIBETA, IPKOCTH U
KOHTpacTHOCTU. BekropHas rpajduxka.
Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEACTBAMU TEKCTOBOTO
nporeccopa Win Apyrux nporpamm
(mpuiioxeHnuit). [{lo6aBneHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBI

PackpbIBaTh CMBICII U3y4a€MBbIX TTOHSATHIA.
AHaIU3UPOBATH MTOJIB30BATEIIbCKUAM
uHTEpQENC MPUMEHIEMOT0 MPOTPAMMHOTO
CpelcTBa B paboTe ¢ KOMITbIOTEPHOU
rpaduKou.

OrnpenensiTb yCIOBUS U BO3MOXKHOCTH
MPUMEHEHUS IPOrPAMMHOI0 CPEACTBA JIJIst
pelIeHus TUMOBBIX 33Ja4 B padoTe ¢
KOMITBIOTEPHON IrpauKOM.

BrigBisTh 00111€€ ¥ pa3iudus B pa3HbIX
MPOTrpaMMHBIX MPOJAYKTaX,
peAHa3HAYCHHBIX VISl PEIIEHUSI OJHOTO
KJlacca 3ajiay B paboTe ¢ KOMIbIOTEPHOMN
rpaduKou.

Co3naBaTh U peJaKTUPOBATH U300PAKCHHUS
C TTIOMOII[BI0O HHCTPYMEHTOB PacTPOBOTO
rpaguIecKOro pelaKTopa.

Co3pnaBath U peIaKTUPOBATD
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M300paKEHUS C TOMOIIbIO MHCTPYMEHTOB
BEKTOPHOTO TpadUuecKoro peaakropa.
J100aBIATh BEKTOPHBIC PUCYHKH B
JTOKYMEHTHI.

Ipakmuueckue padomot.

1. Coz0anue u/unu peoakmuposarue
U300padicenUst, 8 MOM Yucie YU@Pposewix
gomoepaghuii, c NOMOWBIO UHCMPYMEHMO8
pacmpoeozo epaguueckozo peoakmopa.

2. Coz0aHue u peoakmuposanue
U300PAdCEHUsL C NOMOUWLIO UHCINPYMEHMO8
8EKMOPHO20 2paghuiecko2o peoakmopa

3.3

MynbsTMenuitHbIE
IIPE3CHTALINN

[loaroTOBKA MYJIBTUMETUMHBIX
npe3enTaruit. Cnaiin. JlobaBienue Ha
cnaig TekcTa u n300pakeHuit. PaboTa ¢
HECKOJILbKMMH cltaiinamu. JlobaBiienre Ha
claij ayIMOBU3YaJbHbBIX JTaHHBIX.
Anumanusd. ['unepccbuiku

PackpbIBaTh CMBICI U3y4a€MBbIX TTOHSATHM.
AHAJIN3UPOBATH MOJIb30BATEIIbCKUI
uHTEpQEic MPUMEHIEMOT0 IPOTPAMMHOTO
CpeACTBa B pab0Te ¢ MYJIbTUMETUUHBIMU
npe3eHTanusMu. OnpenensTh yCIOBUS U
BO3MOYKHOCTH ITPUMEHEHHUS IPOTPAMMHOTO
CpeICTBa JUIsl PEICHUS TUTIOBBIX 3a]1a4 B
paboTe ¢ MyJIbTUMETUHHBIMU
npe3eHTaIusIMH. BBISBIATE 00111€e U
pa3auyus B pa3HbIX MPOrPAMMHBIX
MPOAYKTAX, MPEIHA3ZHAYEHHBIX IS
pEeIIeHUs OTHOTO
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KJ1acca 3ajad B pabote

C MyJbTUMEIMMHBIME TIPE3CHTALUSMH.
CosznmaBaTh PE3CHTAIINH, UCTIONB3YS
TOTOBBIE ITA0JIOHEI.

IIpakmuueckue padomut:

1. Cozoanue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

wabioHo8
Wroro mo paznery 16
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 36
YACOB I10 I[TPOI'PAMME

M crionb3yeMblil 371€KTPOHHBIN
oOpasoBarenbHbIi pecypc (JOP)

Tpenaxep "Oo6nako 3Hanuit". UupopmaTtuka, 7 Kinacc
DJeKTPOHHBINH 00pa3oBaTebHbIH (MHPOPMaIOHHKIH) pecypce "Sunekc YueOnuk. Madopmaruka", 7 kmace (1 gac)
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8 KJIACC

Ne
/11

HaumenoBanue pa3nenos
U TEM Y4EOHOro
npeamera

KomnuectBo
YacoB

[IporpammHoe conepkaHue

OCHOBHBIE BUIBI A€ATEILHOCTH
oOydJaronuxcs

Pasnen 1. Teoperuyeckue oCHOBbI MHGPOPMATHKH

11

CucTeMbl CUNCIICHUS

6

Heno3unroHHbIE ¥ TO3UIIMOHHBIE
CUCTEMBI cuncieHus. AnQaBur.
OcHoBanue. Pazeepuyras popma 3anucu
yucia. [lepeBon B necATHUHYIO CUCTEMY
4y Cell, 3allMCaHHBIX B IPYTUX CUCTEMAX
cuucnenus. Pumckas cucrema
cyucienus. /[sonyHas cucrema
cuucienus. IlepeBon Lenbix yncen B
npeaenax ot 0 no 1024 B nBonyHy0
cucreMy cuucieHusd. BocbMeprnunas
cucrema cuncienus. llepeson uucen us
BOCBMEPUYHOU CUCTEMBI B JBOUYHYIO U
JECATUUHYIO CUCTEMbI U 0OpaTHO.
[llecTHaguaTepuyHas cucrema
cuuciienus. [lepeBon uucen us
IECTHAALATEPUYHON CUCTEMBI B
JBONYHYIO, BOCBMEPUYHYIO U
JECITUUHYIO CUCTEMBI U 0OpaTHO.
ApudmMeTnyeckue onepaluy B IBOUYHOM
CHUCTEME CUMCIICHUSA

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHUH.
BBISBIISATE paznuuue B MO3ULMOHHBIX U
HETO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS.
BrisBiath o011iee ¥ pa3audusi B pa3HbIX
[MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBath HeOoMbIKe (0T 0 10 1024)
L[EJIBIC YMCJIA B PA3JIMYHBIX [TO3ULIUOHHBIX
CUCTEMaxX CUUCIIeHUs (IBOMYHOM,
BOCbMEPUYHOM, IIECTHAAIATEPUIHON ).
CpaBHUBATH LIEJIBIE YHCIIA, 3AMMHCAHHBIE B
JIBOWYHOM,BOCBMEPUYHON U
IECTHAAUATEPUYHON CUCTEMAX CUUCIICHHUS.
BpInonHATh onepanuu CIOKeHUs U
YMHOXEHUS HaJl HEOOJIbITUMHU IBOMYHBIMU
YUCIaMHU
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1.2 [DneMeHTsI 6 PackpbIBaTh CMBICI N3y4a€MbIX OHITUH.
MaTeMaTH4YECKON JIOTUKH Jlornueckue BrICKa3bIBaHUA. JIorndeckue |AHAIM3UPOBATh JOTUYECKYIO CTPYKTYPY
3HAYCHUS BHICKA3bIBAHUMU. BBICKA3bIBaHUMU.
DNeMEHTapHbIE U COCTAaBHBIE Hcnonp30BaTh JIOTMYECKUE OTIEPALIVH.
BbICKa3bIBaHUs. Jlorndeckue omnepanun: |CTPOUTH TaOIUIBI HCTUHHOCTH JISI
«» (KOHBIOHKIIUS, TIOTHYECKOE JIOTMYECKUX BbIpaXKEHUN. BoIUnciaTh
YMHOKEHHUE ), <M (TU3BIOHKITUSA, MCTUHHOCTHOE 3HAYEHUE JIOTUYECKOTO
JIOTUYECKOE CIIOKEHUE), «HEN BBIPAKECHUSI.
(;mornueckoe otputianue). [Ippoputer  [3HAKOMUTBCS € JIOTMYECKUMU OCHOBAMU
JIOTHYECKUX onepanuil. Onpenenenue  [KOMIIBIOTEPA
WCTUHHOCTHU COCTAaBHOT'O BBHICKa3bIBAHMUS,
€CJIM U3BECTHBI 3HAYEHUS] UCTUHHOCTH
BXOJSIIUX B HETO AJIEMEHTapHBIX
BBICKa3bIBaHUM. JIOrHueCcKHe BRIPAKEHUS.
[IpaBuiia 3a1Mcyu JOTHYECKUX
BbIpakeHui. [locTpoenue Tadmuiy
VMCTUHHOCTH JIOTUYECKUX BBIPAKEHUIN
Jlornueckue 3J1eMEHThI. 3HAKOMCTBO C
JIOTMYECKUMH OCHOBAMH KOMITbIOTEpA
Htoro no pazaeny 12

Pa3nen 2. AaroputMbl 1 IPOrpaMMHUPOBaHHE

2.1

HMcnonaurenu u
AITOPUTMBI.
AJTOPUTMUAYECKHE
KOHCTPYKITUH

10

[Tonstue anropurma. Ucnnonaurenu
AJITOPUTMOB. AJITCOPUTM KaK IJIaH
YIPABJICHUS UCIIOJTHUTEIIEM.

CgoiicTBa anroput™ma. CriocoObl 3amucu
anroputTMa (CJIOBECHBIN, B BUIE€ OJI0K-

CXEMBI, MPOrpaMma).

PackpbIBaTh CMBIC U3y4aeMbIX HOHSATHM.
AHaTU3UPOBATh MpeiaracMplie
MOCJIEIOBATEILHOCTH KOMaH/| Ha MPEIMET
HAJINYKS Y HUX TAKUX CBOVCTB AJITOPUTMA,
KaK JUCKPETHOCTb, AETEPMUHUPOBAHHOCTD,

IIOHSATHOCTD,
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AJTOPAUTMUYECKHE KOHCTPYKIIUH.
KoHCTpyK1us «ciaeqoBaHue».
JIunelinblid anroput™. OrpaHUYEHHOCTD
JIMHEWHBIX aJITOPUTMOB: HEBO3MOKHOCTb
IIPEAYCMOTPETh 3aBUCUMOCTh
[MOCJIEA0BATEIbHOCTH BBIOJIHAEMBIX
JEUCTBUM OT UCXOJHBIX TAHHBIX.
KOHCTpYyKIIUS «BETBIICHUE»: MIOJIHAS U
HernoyHast popMbl. BeinonHenue u
HEBBINOJIHEHUE YCIOBUS (MICTUHHOCTD U
JI0’KHOCTB BbICKa3biBaHusl). [IpocTsie n
cocTtaBHbIe ycnoBus. KoHCTpykus
«TIOBTOPEHUS»: LIMKJIbI C 3aJaHHBIM

YU CJIOM TIOBTOPEHUH, C YCIOBUEM
BBIITOJTHEH NS, C IEPEMEHHON LIUKIIA.
PazpaboTtka 1151 hopmMaIbHOTO
VCTIOJTHUTENS AITOPUTMA, TPUBOISALIETO
K TpeOyeMoMy pe3yabTaTy Mnpu
KOHKPETHBIX UCXOIHBIX JaHHBIX.
Pa3paboTka HECIOKHBIX AITOPUTMOB C
MCIIOJIb30BaHUEM LIMKJIOB U BETBJIICHUU
TSl yripaBieHus: (hopMallbHbIMU
UCIIOJIHUTEIISIMU, TAKUMH Kak Pooor,
Uepenamka, YeprexxHuk. BelnonHeHne
AJITOPUTMOB BPYYHYIO U Ha KOMITBEOTEPE.

PE3yJIbTATUBHOCTH, MACCOBOCT.
Onpenensarts o OJIOK-cXeMe, JIJIS pelIeHUs
KaKOW 3aJ1aud NpeIHA3HAYEH JTAHHBIN
aNroOpuT™M. AHAIM3UPOBATh U3MEHEHUE
3HAYEHMM BEJIUYMH IIPU [OIIAarOBOM
BBITNOJIHEHUH AJITOPUTMA.

OrnpenensiTe o BHIOpAaHHOMY METOTY
pEILICHUS 33/1a4H, KAKHE AIITOPUTMHUYECKUE
KOHCTPYKIIMM MOTYT BOWTH B aJITOPUTM.
CpaBHHMBATH Pa3JIMYHBIE AJITTOPUTMBI
pEIIEHNS OJHOW 3a/1a4H.

Co3pnaBatb, BBINOJIHATh BPYYHYIO U HA
KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI C
HCIOJIb30BaHUEM LIMKIIOB U BETBIICHUM IS
YIIPABJICHUS UCIIOJTHUTEIISIMU, TAKUMH KaK
Po6ort, YUepenamika, YepTe:KHUK.

M cnonHsATh TOTOBBIE AITOPUTMBI TTPU
KOHKPETHBIX HCXOJIHBIX JaHHBIX.

CtpouTs 1151 UCHIOJIHUTENS
apupMETUUYECKUX ICUCTBUHN LIETIOUKHU
KOMaHJ1, JAIIIMX TPeOyeMblil pe3ynbTaT
MPY KOHKPETHBIX UCXOJHBIX IAHHBIX.
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CHHTAKCUYECKHUE U JIOTHUYECKUE OLIIUOKH.
OTtKassel

Ilpaxmuueckue pabomot.

1. Cozoanue u gvinonnenue

HAa KOMNbIOMepe HeCI0HCHbIX ale0PUmMMOos
C UCNOIL30BAHUEM YUKTIO8 U GemEIeHULl OIS
YApaeienuss UCNOHUMENAMU, MAKUMU KAK
Pobom, Yepenawxa, Yepmedsicrnux.

2. Ilpeobpazosanue areopumma uz 0OHOU
dopmbl 3anucu 6 opyeyro.

3. Pazpabomxa ons ghopmanvroco
UCNOJIHUMENs AN0PUmMMA, NPUEOOAUe20 K
mpebyemomy pe3yivmamy npu
KOHKPEMHBIX UCXOOHBIX OAHHbIX.

4. «Pyunoey» ucnonnenue 20moewvix
An2oOpUMMO8 npu KOHKPEMHbIX UCXOOHbIX
OaHHbIX

2.2

S3BIK
[MPOrPAMMHUPOBAHUS

11

SI3b1k iporpammupoBanus (Python, C++,
[Tackann, Java, C#, llIkonbHBIM
Anroputmudeckuii S3pik). Cucrema
IPOrPaMMHUPOBAHMUS: PETAKTOP TEKCTa
porpaMm, TPAHCIATOP, OTIATIHUK.
[lepemeHHast: TUII, UM, 3HAUCHHE.
[{enbie, BEIIECTBEHHBIE U CUMBOJIbHbBIC
nepeMeHHbie. Onepatop NpUCBauBaHUA.
ApudmeTnyecKkue BRIpaKCHUS U TTOPSIIOK
uX BeruucieHus. Onepamnuu ¢ neIbIMH
YUCTIAMU: 11€JIOYUCIICHHOE

PackpbIBaTh CMBICH U3y4aeMbIX HOHSATHM.
OnpenensiTe 1o nporpaMmme, IJis peleHUs
KaKOW 3aJ1auy OHA IIPeJHAa3HauYCHa.
CrpouTtb apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKUE BBIPAKECHUS U BBIYUCIIATH UX
3HAUYCHUSI.

[IporpaMMupOBaTh TMHEUHBIE ATITOPUTMBI,
MPEANOJIATAIOIINE BEIYUCICHUE
apu(pMETUIECKUX, CTPOKOBBIX U

JIOTUYECKUX BBIPAKECHUU.
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JIEJICHUE, OCTATOK OT JCJICHHUS.
Betsnenusi. CocTaBHbIC YCIOBUS (3aMUChH
JIOTUYECKUX BBIPAXKEHUN HA U3y4aeMOM
SI3BIKE TTPOrPAMMUPOBAHMS).
Haxosxnenne MUHIMyMa U MaKCUMyMa
U3 JIBYX, TPEX U YETHIPEX YUCE.
Perienue kBaApaTHOTO ypaBHEHUS,
MMEIOIIErO BEIIECTBEHHBIE KOPHU.
Jlnanorosas oTiiagKa mporpamm:
[OIIarOBOE BHITIOJIHEHUE, TPOCMOTP
3HAUYCHUI BEJTMYHH, OTIaJ0YHBIN BHIBOJI,
BBIOOP TOUKM OcTaHOBa. [{uKi C
ycinoBueM. Anroput™M EBkinnia niis
HAXOXKEHUSI HAUOOJBIIIETO O0IIETro
NeauTeNs ABYX HaTypalbHbBIX YHCE.
Pazbuenue 3anvcu HaTypaJbHOTO YKCIIa
B [NO3UIMOHHOIN CUCTEME C OCHOBAHUEM,
MEHBITUM WH paBHbIM 10, Ha OT/IETEHBIE
udpsel. uki ¢ mepeMeHHOi.
AJTOPUTMBI IPOBEPKHU JCITUMOCTH
OJIHOTO 1IEJIOT0 YKCa Ha JIpYToeE,
IPOBEPKH HATYPAIHHOTO YKCTIa HA
npocToTy.O6paboTKa CHUMBOJIBHBIX
naHHbIX. CUMBOJIBHBIE (CTPOKOBEHIE)
nepemeHHbie. [locumBoIibHAst 00paboTKa
CTpOK.

Pa3pabatbIiBaTh MPOrpaMMBI, COICPIKAIINE
orepatop (omepaTopsl) BETBICHHUS, B TOM
qrCIIe

C MCTIOJIb30BAaHUEM JIOTHUECKUX OIepaIuil.
Pa3zpabateiBaTh mporpamMMmsbl, CoaepIKamniue
orepartop (omnepaTopsl) IUKJIA.
BBINOIHATH AMATOTOBYIO OTIIAIKY
MIPOTPaAMM.

IIpakmuueckue padomot.

1. Ilpoepammuposarue nuHetiHbIX
AnCOpUMMO8, NPeOnoaALAOUUX
8bIYUCIeHUE apUPMEeMUUeCKUX U
I02UHeCKUX BbIPANCEHUN HA U3YHaAeMOM
A3bIKE NPOCPAMMUPOBAHUS (OOHOM U3
nepeuns: Python, C++, Ilackans, Java, C#,
[IIxonvHolli Aneopummuueckuii A3vik).

2. Paszpabomxa npoepamm, cooepaicauiux
onepamop (onepamopvl) 6emeeHus, Ha
U3YYAEMOM A3bIKE NPOSPAMMUPOBAHUSL U3
NPUBEOEHHO20 BblUUe NEPEYHSL.

3. Paszpabomxa npoepamm, cooepicaujux
onepamop (onepamopul) YuKid,

HA U3YYAeMOM A3bIKE NPOSPAMMUPOBAHUS

us npuee()eHHoeo 6bllle nepedns
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[TomcueTr 4acTOTHI MOSIBIICHUSI CHMBOJIA B
cTpoke. BcTpoeHHbIe PyHKIINY JUIs
00pabOTKH CTPOK

2.3 |AHaNH3 aNrOpUTMOB 2 OmnpeeneHre BO3MOXKHBIX PE3YJIbTaTOB  |PacKphIBaTh CMBICI H3Y9aeMbIX MTOHSTHH.

paboTHI aMropuTMa MPU TAHHOM AHaAJIN3UPOBATH TOTOBBIE ATOPUTMBI U
MHO>KECTBE BXOJHBIX JIaHHBIX, POTPAMMBI
OTIpeIeICHNE BO3MOXKHBIX BXOJIHBIX
TAaHHBIX, IPUBOJSIINX K TAHHOMY
pe3ynIbTaTy

Wroro mo pasnery 23

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO 36

YACOBIIO ITPOTPAMME

Hcrionb3yeMblil 27€KTPOHHBIN
oOpasoBarenbHbIi pecypc (JOP)

Tpenaxep "O6nako 3Hanuii". Mapopmartuka, 8 knacc
DJeKTPOHHBIN 00pa3oBaTebHbIH (MHPOPMaIOHHKIH) pecypce "Sunekc Yueonuk. Madopmaruka", 8 kimace (1 gac)
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9 KJIACC

Ne
/11

HaumenoBanue pazaenon
U TeM y4eOHOTO
npeamera

KomnuectBo
YacoB

[IporpammHoe conepkaHue

OCHOBHBIE BUIBI AEITEILHOCTH
0o0ydJaronmxcs

Paznea 1. lludpoBasi rpaMoTHOCTH

11

['moGanbHas ceTh
HHTEpHET U CTpaTeruu
0e30IMacHOTO IMTOBEICHUS
B HEH

3

['mo6anbras cets MHTEpHET. IP-anpeca
y3J10B. CeTeBOE XpaHCHUE JAaHHBIX.
MeTo bl THANBUIYATBHOTO U
KOJIJIEKTUBHOT'O pa3MeEIIeHUsI HOBOU
nHpopmanuu B UnTepHete. bonbiime
NnaHHbIC (MHTEPHET-/IaHHbIE, B YaCTHOCTHU
JTaHHBIE COIMANIbHBIX ceTel). [lorsaTue 00
uH(OPMAITMOHHON O€30ITaCHOCTH.
Yrpo3sl HHGOPMAIIMOHHON 0€30MacHOCTH
npu paboTe B rI00aTbHOM CETH U METO/IBI
npoTuBoaencTBus um. Ilpasuna
Oe3omnacHoi ayreHTuuKanuu. 3anmra
nuaHOoU uHpopmaru B luTepHeTe.
be3omnacHble CTpaTernuu MOBE/ICHUS B
Wurepnere. [IpenynpexaeHue
BOBJICUCHUSI B ICCTPYKTUBHbBIE U
KPUMUHAIIbHBIE (JOPMBI CETEBOM
AKTUBHOCTHU (KUOEPOYIIITUHT, GUITUHT U

npyrue hopMbl)

PackpbIBaTh CMBICI U3y4aeMbIX MOHSTUH.
AHaTM3UPOBATh JOMCHHBIC TMCHA
KOMITBIOTEPOB U ajjpeca TOKyMEHTOB B
HHTepHeTe.

OnpenensaTb MUHIMAJIBHOE BpEMS,
HEOOXOIMMOE JIJIs IepeIau H3BECTHOTO
00beMa JaHHBIX IO KaHATY CBSI3U C
W3BECTHBIMH XaPaKTEPUCTHKAMHU.
Pacmo3HaBaTh MOTEHITMATBHBIC YTPO3BI U
BpEIHBIC BO3ICUCTBUS, CBI3AHHBIC C
WH(OPMALIMOHHBIMU

Y KOMMYHUKAITAOHHBIMU TEXHOJIOTHSIMH,
OIICHUBATH TIPEIJIaracMbie IMTyTH UX
YCTpaHEHUSI.

Ilpakmuueckue padomuwi:

1. Coz0anue xomniexcHwix
UHDOPMAYUOHHBIX 00BEKMO8 6 8Ue 8e0-
CMpanuy, 8KAYAWUX spaguueckue
00BeKmbl, ¢ UCNOIb308AHUEM
KOHCMPYKMOpOo8 (uabloHos).

2. 3HAKOMCMBO C MEXAHUBMAMU
obecneuenuss npUeaAmMHoOCmMu
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u 6e3onacHou pabomsi ¢ pecypcamu cemu
HUnmepnem, memooamu aymenmuguxayuu,
6 MOM YUCle NPUMEHAEMbIMU 8 CEPEUCAX
cocyciye

1.2 |PabGota
B HH()OPMAIIMOHHOM
MPOCTPAHCTBE

Bune! nestenbHoCcTH B IHTEpHETE.
WHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (T1OYTOBAs CiIyk0a, BUIEO-
KOH(EPEHIICBSI3b U JPYTUE), CIIPABOUHBIE
CITyXObI (KapThl, paCIUCaHUs U APYTHE),
MIOMCKOBBIE CITY>KOBI, CITY>KObI
OOHOBJIEHUS TPOTPAMMHOTO
oOecrieueHus U Jpyrue Ciry>kObl.
CepBuCHI rOCYapCTBEHHBIX YCIIYT.
OO6navHble XpaHUIIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3padOTKu
JTOKYMEHTOB (OHJIalH-0(UCHI).
[IporpammHOe oOecrieueHne Kak BeO-
CEpPBHC: OHJIAWHOBBIE TEKCTOBBIE U
rpaduyeckue peaKToOphl, CPEIbI
pPa3pabOTKH MPOTrpaMm

PackpbIBaTh CMBICI N3y4aeMbIX OHSITUH.
[IprBOAUTH IpUMEpPHI CUTYaLIUH, B
KOTOPBIX TPEOYETCs UCIIOIb30BaTh
KOMMYHHUKAIIHOHHBIE CEPBUCHI,
CIIPaBOYHBIE U TTIOMCKOBBIE CITYKOBI U JIP.
OnpenensiTb KOJIMYECTBO CTPAHUII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM IO
3aIpocam ¢ UCI0JIb30BAHUEM JIOTHUYECKUX
onepanuu.

[[prBOIUTH IPUMEPHI YCIYT, TOCTYITHBIX
Ha CepBHCaX rOCYAapCTBEHHBIX YCIYT.
[[pruBOAUTH NPUMEPBI OHIAWHOBBIX
TEKCTOBBIX U rpa)MueCKUX peaKTOPOB,
cpen pa3paboTKu MPOrpaMm.
Ilpakmuueckue padomol:

1. Ilouck ungpopmayuu 6 cemu Unmepnem
1o 3anpocam ¢ UCNOab306aHUEM
nocuyeckux onepayuti. 2. Ucnonvzosanue
OHIIaliH-0¢huca 0151 pazpabomku
OOKYMEHMO8

Hroro no pazueiny
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Pa3nen 2. TeopeTnueckne 0CHOBbI HH(POPMATHKHU

2.1

MonenupoBaHue Kak
METO/J] IO3HAHUS

8

Mogenb. 3aa4u, periaeMble ¢ TOMOIIBIO
MoaenupoBanus. Kimaccuduxarmm
Mojienei. MatepuanbHble (HaTypHbIC) U
uH(OPMAITMOHHBIE MOJICIIH.
HernpepbiBHBIE U AUCKPETHBIE MOJICIIH.
Nmurannonusie moaenu. Mrposbie
Mozemn. OTieHKa aIeKBaTHOCTH MOICITH
MOJICTIUPYEMOMY OOBEKTY U TIEJISIM
MoenupoBaHusi. TaOauyHbIe MOCIIH.
Tabnuna kak npeacTaBiICHUE
oTtHoueHus1. baspl nanubx. OT60p B
TaOJIMIIE CTPOK, YIOBICTBOPSIIOIITIX
3amanHoMy ycioButo. ['pad. Bepiuna,
pebpo, myTh. OpUEHTUPOBAHHBIC U
HEOpHUEHTHUPOBaHHBIC rpadwl. [[nrHa
(Bec) pedpa. Becoras matpuma rpada.
JlnHA Ty TH MEXIy BepIIHAMU rpada.
[Touck onTUMaIBLHOTO MYTH B Tpade.
HavanpHas BepirHa (MCTOYHHK) U
KOHEYHas BepIIrHa (CTOK) B
OpUEHTHUPOBAHHOM rpade. Boruucnenue
KOJIMYECTBA IyTeH B HAIIPaBJICHHOM
arukinaeckoM rpade. epeso. Kopens,
BepirHa (y3en), TUCT, pedpo (ayra)
nepesa. Beicora

PackpbIBaTh CMBICI U3y4aeMbIX MOHSTUH.
Onpenenats BUA HHPOPMAITHOHHOM
MOJIENTA B 3aBUCUMOCTH OT CTOSIIICH
3aaun.

AHanu3upoBaTh HHOOPMAIMOHHBIE
Moiend (Ta0auIlbl, rpaduKu, JUarpaMMBl,
CXEMBI U Jp.).

Ocy1ecTBIATh CHCTEMHBIN aHATN3
00BEKTa, BBIJCISITH CPEIU €T0 CBONCTB TE
CBOMCTBA, KOTOPHIE CYIIIECTBEHHBI C TOYKU
3peHus 1eneit MmoaenupoBanusi. OlieHUBaTh
aJICKBaTHOCTh MOJICIIH MOJICITHPYEMOMY
00BEKTY U TEJISIM MOJICTTUPOBAHMUS.
CTpouTh U HHTEPIIPETUPOBATH PA3INYHBIC
nH(pOpMAIIMOHHBIE MOJIeNN (TaOIHIIbI,
uarpaMmbl, rpadsl, 1€peBO, CXEMBbI, OJI0K-
CXeMbI anropuTMoB). MccmenoBaTs ¢
MTOMOIIBI0 HHPOPMAITMOHHBIX MOJCIICH
00BEKTHI B COOTBETCTBUH C MOCTABIICHHOMN
3amadeii. I3yyars aTamnbsl KOMIIBIOTEPHOTO
MOJICTTUPOBAHUSI.

PaboTaTh ¢ TOTOBBIMUA KOMITBIOTEPHBIMHU
MOJICIISIMHA U3 Pa3JIMYHBIX MTPEAMETHBIX
oOnacreil.

37




nepesa. [lognepeso. [Ipumepsr
UCIIOJIb30BaHus JepeBbeB. [lepedop
BapUaHTOB C IIOMOLIBIO AepeBa. [lonsaTue
MaTeMaTHUYeCKOM MOJEINH. 3a/1a4H,
penraeMble ¢ IOMOLIBIO
MaTeMaTHYeCKOTo (KOMIIbIOTEPHOTO)
MoieinpoBanus. OTianuue
MaTEMaTUYECKON MOJIENH OT HATYpHOM
MOJIEJIIN U OT CJIOBECHOTO
(JIuTepaTypHOT0) ONMUCAHUS OOBEKTA.
DTarnbl KOMIIBIOTEPHOI'O MOJIETUPOBAHMSL:
IIOCTAHOBKA 33]1a4M, [IOCTPOCHHE
MaTEeMaTUYECKON MOJIeNN, IPOrpaMMHast
peanu3anus, TECTUPOBAHKE, IPOBEACHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAIHN3
€ro pe3yJbTaTOB, YTOUHEHHE MOJIETN

Ilpakmuueckue pabomol:

1. Cozoanue oonomabnuunoi b6aswl
Oannwix. [louck oannvix 6 20moeoii base.

2. Paboma c comosvimu Komnvromepuovimu
MOoOenaMuU U3 Pa3IUYHBIX NPEOMEMHbLX
obnacmeil.

3. IIpoepammmnasn peanuzayus npocmeiuiux
Mamemamu4eckux mooelell

Wrtoro no pazaeny

8

Pa3nes 3. AIropuT™Mbl M IPOrPaMMHUPOBAHNE

3.1

Pa3paboTka anroputMoB
U TIPOTPaMM

6

Pa3Ouenne 3aga4yu Ha MOA3aJauH.
CocraBiieHre aJIrOPUTMOB U ITPOTPaMM C
HCIIOJIb30BAHUEM BETBJIEHUIA, [IUKIOB U
BCIIOMOTATEILHBIX aJITOPUTMOB IS
YIPaBJICHHS HCTIOJTHUTENEM PoOoT min
JIPYTUMU UCTIOJTHUTEISIMU, TAKUMH KaK
Uepermnamika, YepTeKHUK U JPYTHUMHU.
TaOauuHbIE BETUYUHBI

PackpbIBaTh CMBICII U3yYa€MbIX IIOHATHN.
Pa3pabateIiBaTh IpOrpamMMsbI 715
00pabOTKH OJTHOMEPHOTO MacCUBa IEJIbIX
YUCE.

Ocy1ecTBIATh pa30HeHNe UCXOTHOM
3a71a4M Ha MOJ13aauH.

PazpabaTeIBaTh MpOrpaMmebl, CoJIepKallue
noAnporpamMmy(bl).
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(MaccuBbl). OTHOMEPHBIE MACCUBBI.
CocraBieHue 1 0TJIaJIka IPorpaMm,
PEATN3YIOUIUX TUTIOBBIE AITOPUTMBI
00pabOTKH OJJHOMEPHBIX YUCIOBBIX
MAaCCHBOB, Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
[lackann, Java, C#, llIkoabHBIM
ANTOpUTMUYECKUH S3bIK): 3aMI0JIHEHNE
YU CJIOBOTO MAaCCUBA CIy4YailHBIMU
YUCJIaMU, B COOTBETCTBUU € (POpMyIIoif
WJIU ITyTEM BBOJIA YKCEII, HAX0XKICHUE
CYMMBI 3JIEMEHTOB MaCCHUBA, INHEHNHBIN
MMOMCK 33JJaHHOTO 3HAYEHUS B MACCHUBE,
MOJICUET 3JIEMEHTOB MaCCHBa,
YIOBJIETBOPSIOIIMX 33JAHHOMY YCIIOBHIO,
HaX0XKJI€HUE MUHUMAJIBHOTO
(MakCHUMaJIbHOTO) 3JIEMEHTA MacCUBA.
CoptupoBka maccuba. Ob6paboTka
MIOTOKA JAHHBIX: BEIYUCIICHUE
KOJIMYECTBA, CYMMBI, CPEJTHETO
apupMETHIECKOTO, MUHUMAIILHOTO U
MaKCUMAJIbHOTO 3HAYE€HUS DJIEMEHTOB
NOCIIEI0BATEIBHOCTH,
YIOBJIETBOPSIOLIUX 3aIaHHOMY YCIIOBHUIO

Ilpakmuueckue pabomol:

1. Cocmasnenue npocpamm

C UCNONIL30BAHUEM BCNOMO2AMENbHBIX
An2oOpUMMO8 OJisl YnpasieHusl
ucnoiHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmeorcnux.

2. Cocmasnenue u omanaoKka npocpamm,
peanuzyrouux munosvle aicopummuol
00pabomru 0OHOMEPHBIX YUCTIOBbIX
Maccu8o8, Ha OOHOM U3 SA3bIKOG
npozpammuposanus (Python, C++,
Ilackans, Java, C#, [LIkonvHoii
Ancopummuyecxkuii A3vix)
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3.2 |YnpaBnenue 2 PackpbIBaTh CMBICII U3y4a€MbIX MTOHSATHIA.

Yrpasnenue. Curaan. OOpaTHas CBA3b.  |AHAIUM3UPOBATH OTHOLICHUS B )KUBOI
[lorydyeHre CUTHAIOB OT IU(PPOBBIX MPUPOJE, TEXHUYECKUX U COLUATBHBIX
JTaTYNKOB (KacaHUs, pACCTOSIHUSA, CBeTa, |(LIKOJIA, CEMbs U JIp.) CUCTEMAX C O3UIIHI
3ByKa u pyroro). [Ipumepsl YIIPaBICHUS.
MCIIOJIb30BaHUs IPUHIMIIA OOPATHOM M3yuaTh mpuMepsl poOOTU3UPOBAHHBIX
CBSI3U B CUCTEMAX yNPABJICHUS CUCTEM.
TEXHUYECKUMHU YCTPONUCTBAMU C Ilpakmuueckue padomoi:
[MOMOILBIO IATYMKOB, B TOM YHCIIE B 1. 3nakomcmeo c yuebHol cpedoii
pobotoTtexHuke. [Ipumepsl paspabomku npo2pamm ynpasieHus
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMA o8udCyWUMUC pobomamu
YIPABJICHUSI IBUKEHUEM B TPAHCTIOPTHOM
CUCTEME, CBapOYHas JJMHUS aBTO3aBO/Ia,
ABTOMATU3HPOBAHHOE YIIPABJICHUE
OTOIUJICHUS JOMa, aBTOHOMHAs CUCTEMA
YIPABJICHHS TPAHCIIOPTHBIM CPEJCTBOM U
JPYTUe CUCTEMBI)

Hroro no pa3aery 8

Paznen 4. UndopManiuoHHbIE TEXHOJIOTUHN

4.1 [DneKTpoHHBIE TaOIULIbI 10 [lonsiTre 00 MEKTPOHHBIX TAOIHIIAX.

THMBI JAHHBIX B AYEHKAX IIEKTPOHHOMU
Tabnmipl. PegaktupoBanue u
dbopmaTupoBanue Tabauil. BctpoeHHbIe
GyHKIUYU 1151 TOUCKAa MAaKCUMYMa,
MHUHUMYMa, CYMMBI U CPETHETO
apudpmerndeckoro. COpTUpOBKa JaHHBIX

B BbIACIICHHOM

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHM.
AHaIU3UPOBATH MTOJIH30BATEIILCKUM
uHTepdeiic MPUMEHSIEMOT0 MPOrPaMMHOTO
CpeACTBa B pabOTe C JICKTPOHHBIMU
TaOJIMIIAMHU.

OnpenensaTe yCI0BUS U BO3MOXKHOCTH

PUMEHEHUS MPOTPAMMHOI0 CPEJICTBA
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nuanasoHe. [loctpoenue auarpamm
(rucTorpaMMa, KpyroBasi iuarpamma,
ToYeUHas Auarpamma). Beroop tuma
nuarpammsl. [IpeoOpazoBanue popmyi
pu KonupoBanuu. OTHOCUTEIbHAS,
a0COJIIOTHAS U CMEILIaHHAs aJpecaliusi.
Y CJIOBHBIC BBIYHUCIICHUS B DJICKTPOHHBIX
tabimiax. CyMMUpOBaHUE U TIOJICYET
3HAUYCHUI, OTBEYAIONINX 33JaHHOMY
ycioButo. O6padboTka 00abITuX HA0OPOB
NMaHHBIX. YKMCIIEHHOE MOJICTMPOBAHKE B
PIIEKTPOHHBIX TabJIUIIaX

TUTSI PEIICHUS TUITOBBIX 3a7a4 B paboTe ¢
DIICKTPOHHBIMHU TaOIUIIAMH.

BrIBIISTE 00111€€ M pa3Iudus B Pa3HBIX
IPOrPaMMHBIX TIPOAYKTaX,
NpeIHa3HAYCHHBIX JJIs PEIICHUS OTHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a/1a4 B padboTe C
DIICKTPOHHBIMU TAOJIUITAMH.
PenaktupoBath 1 opMaTHPOBATH
PJIEKTPOHHBIE TAOIUIIBI.

AHaTU3UpOBaTh U BU3YaJIU3UPOBATH
JTaHHBIC B 3JICKTPOHHBIX TaOJIHIIAX.
BBIMOTHATE B JIEKTPOHHBIX TaOJIMIIAX
pacyeThl 10 BBOJAUMBIM I10JIb30BATEIIEM
dbopMyram ¢ HCTIOIB30BAaHHEM BCTPOCHHBIX
byHKITH.

OcCyIecTBIATh YUCICHHOE MOACIIUPOBAHUE
B IIPOCTHIX 33/a4ax U3 PA3IUIHBIX
MpEAMETHBIX 00JIacTeH.

Ilpakmuueckue padomet:

1. Beoo oanmnvix u hopmyn, ogpopmnenue
maoauywl.

2. Copmuposka u gpunrbmpayus OaHHbIX 8
9/1eKMPOHHBIX MAOIUYAX.

3. Illocmpoenue ouazpamm u epaguros 8
D1eKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM

nov3oeamenem gopmynam
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C UCNONIL308AHUEM BCTNPOEHHBIX PYHKYUIL.
5. Obpabomrka 6oabuux HAOOPO8 OAHHBIX.
6. Yucnennoe mooenuposanue 6
91eKMPOHHBIX MAOIUYAX
4.2 \MudopmarmonHsie 2 Posib ”HPOPMAITMOHHBIX TEXHOJIOTUN B |[PacKpBIBaTh CMBICI U3Y4aeMbIX MTOHITHH.
TEXHOJIOTHH B Pa3BUTHHN YKOHOMHUKH MHUPA, CTPAHbI, OO6Ccy)XnaTh poib HHPOPMAITMOHHBIX
COBPEMEHHOM 00111eCTBE perroHa. OTKpbITbIE 00pa30BaTENbHBIE  [TEXHOJIOTHH B COBPEMEHHOM MHpE.
pecypcsl. [Ipodeccun, cBa3aHHbIE C OOcyXaaTh 3HAUEHUE OTKPBITHIX
MH(OPMATUKON 00pa3oBaTeNbHbBIX PECYPCOB U
¥ UTHQOPMAIIMOHHBIMHU TEXHOJIOTUSIMUA:  |BO3MOYKHOCTH UX HCIIOJIb30BAaHUS.
BeO-1M3aliHEp, MPOTPAMMHUCT, AHanu3upoBaTh HU(POBBIE HABBIKH,
pa3pabOTIYNK MOOUITEHBIX MPUIOKCHUH, [KOTOPBIMH JIOJDKEH 00J1a1aTh BBIITYCKHUK
TECTUPOBUIUK, APXUTEKTOP IIKOJIBI.
IpPOrpaMMHOr0 oOecreueHus, W3ydats mpodeccun, CBSI3aHHBIE C
CHELHUATNCT MO aHAIU3Y JaHHBIX, uHbOpPMATHKON U HHPOPMAITMOHHBIMH
CUCTEMHBIN aJIMUHUCTPATOP TEXHOJIOTUSIMH.
Ilpakmuueckue padomoi:
1. Cozoanue npezenmayuu o npogheccusix,
ceazannvix ¢ UKT
Wtoro no pazaeny 12
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 35
YACOBIIO ITPOTPAMME

Hcrionb3yeMblil 271€KTPOHHBIN
obpazoBatenbHbIN pecypc (3OP)

Tpenaxep "O6mnako 3nanmii". Mupopmaruka, 9 knace
DJeKTpOHHBIN 00pa3oBaTeIbHbIH (MHPOPMaOHHKINH) pecypc "SAunexc Yueonuk. Madopmaruka", 9 kimace (1 gac)
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IloypouHoe miiaHupoBaHue 7 Kjacce

Ne Tema ypoka

/n

1 Wndopmaruka. Llenn nzyuenus npenmera. TexHuka 0€30MacHOCTH U CAHUTapHBIE HOPMBI paboTs! Ha [1K.
OCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA M X HAa3HAYCHHE.

2 [epconanbheiii koMmnbroTep. [pakTiueckas padora «llonydenne napopmanun o xapakrepuctukax [TK».
HcTopus 1 coBpeMEeHHBIE TEHACHIIMH Pa3BUTHsI KOMIIBIOTEPOB.

3 I1O xommeroTepa. CuctemHoe 1 npukiagHoe [10

4 @aitnel U (aiinoBeie cTpyKTypsl. [lpakTryeckas pabota «Ilouck ¢aitnoB cpencTBaMu onepauoHHON
CHCTEMBID»

5 KoMmbrorepHsie BUPYCHI U IPYTHE BPEJOHOCHBIE IIPOrpaMMbl. IIporpaMmsl IS 3aIIUTHI OT BUPYCOB.

6 KonTponbHas padora mo teme «Y crporictBo [TK».

7 JlokanpHbIE U TI100aNBHBIC KOMITBIOTEpHBIC ceTH. CeTh HTEpHET.

8 CoBpeMeHHBIE CEpBHUCHI HHTEPHET - KOMMYyHHUKanuii. Ctpareruu O6e3omacHoro noseeHus B HTepHeTe.

9 Wudopmanus u ganasie. Buast uagopmanyn. CoiicTBa HHPOpMAIUH.

10 HndopmannoHHbIe MPoIeccsl.

11 S3bIK Kak crocob npencTapiaeHus nHpopManuu. AndaBuT, MOIIHOCTH aaBHTA.

12 ®Dopmbl IpeicTaBICHAS HHOOPMAIIHH.

13 | IlpeoGpazoBanre HHPOPMAIMH U3 HEIPEPHIBHOM ()OPMBI B JUCKPETHYIO.

14 Konuposanne nadopmanuu. J[BondHOE KOAUPOBAHKE

15 | [pakTryeckas pabora: «OnpeaeneHne Koaa CHMBOJIA B Pa3HBIX KOJHUPOBKAX B TEKCTOBOM ITPOLIECCOPE.»

16 Namepenue komuuectsa napopmaiuu. [lposepounas padora.

17 HudbopmaimonHbIil 00beM TEKCTA.

18 Konuposanue ugera. LipetoBbie Moaenu. KoMibeloTepHOE MpeCcTaBICHUE LIBETA.

19 [IpakTudaeckas padora: «Onpenenenue koaa nsera B nanmutpe RGB B rpadgudeckom pemaktope.»

20 | TexcToBbIe TOKYMEHTHI M TEXHOJIOTUH UX CO3TaHMS.

21 Pabota c TekcToBbIM pegakTopom. DopmMaTupoBaHre TEKCTOBBIX JOKYMEHTOB.

22 Pabota c TekcToBBIM pegakTopoM. dparMeHTsl JOKYMEHTA.

23 CrpykTypupoBaHue HHGOPMAIHK B TEKCTOBBIX JOKyMeHTax. OhopMIICHHE CITUCKOB.

24 Pabora ¢ TekcTOBBIM peakTopoM. «TaOiuIby B TIOKYMEHTE.

25 | Busyanuzanus nHpOpMAaLMHU B TEKCTOBBIX JOKYMeHTaX. BeraBka n300pakeHHl B TEKCTOBBIE JOKYMEHTHI.

26 Kommerorepras rpaduka pacTpoBas 1 BEKTOpHAs Tpaduka.

27 PaGora ¢ BekTopHBIM TpadudecknM penaktopom. MHTEpdEiic penakropa.

28 | Bekropnas rpaduka. [Ipaktudeckas padora «Co3naHue n300pakeH s ¢ TOMOIIbIO BEKTOPHOTO
pelaKTopay.

29 Pabora ¢ rpadudeckumM pegakTopoM pactpoBoro tuna. Marepdeiic penakropa.

30 | [Ipaktuueckas pabora «Co3nanue N300pakeHUs C TOMOIIBI0 HHCTPYMEHTOB PaCcTPOBOTO rpa)uaecKoro
peIaKkTopay.

31 | Yro Takoe mynbTuMeana. KommbproTepHbie npe3eHTanmu. [IpaBuia co3janus U CTPYKTYpa NPe3CHTAIIUH.

32 Co3naHne npe3eHTanny ¢ UCIIOIb30BaHUEM TEKCTa H H300paKEeHUH. .

33 Co3naHue npe3eHTaI|y C UCI0Ib30BaHUeM 11a0ioHa. J{u3aiin nmpe3eHTarui.

34 Coznanve mpe3eHTaliy ¢ UCIOIb30BaHUEM TUIIEPCCHUTOK U aHUMAIIHH.

35 Cosznanvie mpe3eHTaIiH 110 HHANBUAYAIbHBIM 33TaHUSM.

36 O60011eHre U cucTeMaTH3alusl 3HAHUM 1 YMEHHUH 10 Kypcy WHPOPMAaTHKH 7 Kiacca

IMoypouHoe miianupoBanue 8 Kjiace

Ne Tema ypoxka
/i
1 Wndopmaruxka. Llenu nzyuenus npeamera. TexHrnka 0€30MacHOCTH M CAaHUTapHBIE HOPMBI pabOThI Ha

ITK. OcHOBHBIE KOMIIOHEHTBI KOMITBIOTEPA U UX HASHAYCHHUC.
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[lepconanbubiil komnbioTep. [IpakTuueckas padora «IloaydueHue uHpopMaIyu 0 XxapakTepucTrkax ITK».
Hcropust u coBpeMeHHBIE TEHICHIIMU Pa3BUTHUSI KOMIIBIOTEPOB.

3 [1O xomnetoTepa. Cuctemnoe u npukiansoe [10

4 ®aiinel u aiinoBeie cTpyKTyphl. [IpakTuueckas padora «[louck (haitnos cpeacTBamMu onepauoHHON
CHCTEMBI»

5 KontponbsHas padota mo Teme «Y ctpoitctBo ITK».

6 JlokanbHeie 1 TI0OaNBHBIE KOMIIBIOTEpHBIE ceTH. CeTh IHTEpHET.

7 CoBpeMeHHBIE CEPBHUCHI HHTEPHET - KOMMyHHUKauid. CTpateruu 6e3onacHoro noseaeHus B iHrepHere.

8 WNudopmarus u qanasie. Buasr madopmanun. CBoiicTBa HHPOpMAIHL.

9 HudopmanimoHHbIe TPOIIECCHI.

10 ®dopmel peacTaBneHuss HHGopMamu. SI3bIK Kak crocod npeacTaBieHus nHpopManun. Andasur,
MOIITHOCTD aji(aBUTA.

11 [IpeobpazoBanue nHbOpMAIIH U3 HETIPEPEIBHON (OpMBI B TUCKpeTHYI0. KognpoBanne napopmanny.
JIBon4HOE KOIMPOBaHKE

12 M3mepenwne konmmaectsa nHGopManuu. [Ipoepounas padora.

13 TexkcToBBIE TOKYMEHTHI M TEXHOJIOTUN UX CO3/IaHHS.

14 Pabota c TekcToBbIM pegakTopoM. DopmMaTupoBaHrE TEKCTOBBIX JOKYMEHTOB.

15 Pabora ¢ TekcTOBBIM penakropoM. @parMeHTsl JokyMeHTa. OPOpMIICHUE CIICKOB.

16 Buzyanuzanus nHhopManmy B TEKCTOBBIX JOKyMeHTax. BeraBka n3zo0paxxeHnid v TabIUI B TEKCTOBEIC
JOKYMEHTBHI.

17 KommbrorepHas rpaduika pacTpoBasi 1 BEKTOpPHAs rpaduka.

18 Pabora ¢ BekTopHBIM TpadhudeckuM penaktopom. MHTEepdeiic penakropa.

19 Bekropnas rpaduka. [Ipaktryeckas padota «Co3nanue n300pa)keHus! ¢ IOMOIIBI0 BEKTOPHOTO
pelaKTopay.

20 Pabora ¢ rpaduueckumM pegakTopoM pactpoBoro tuna. Matepdeiic penakropa.

21 [pakTuueckas padora «Co3aanue n300pakeHUs ¢ IOMOIIBI0 HHCTPYMEHTOB PacTPOBOrO IrpayuuecKoro
pelaKTopay.

22 Uro takoe MmynbTuMeana. KoMmmbproTepHbIe pe3eHTamy. [IpaBrna co3nanus u CTpyKTypa Mpe3eHTalnH.

23 Co3pmanue Npe3eHTaluy C UCTIOJIb30BaHNEM TEKCTa U M300paKEHUH. .

24 Co3anue npe3eHTaluy ¢ UCIONb30BaHNEM IaboHa. J{n3aiiH npe3eHTaIuii.

25 Co3panue Npe3eHTaluy C UCTIO0Ib30BAHNEM THIIEPCCHUIOK U aHUMALIHH.

26 Co3naHue Npe3eHTaIuH 110 HHIUBUAYaIbHBIM 3aaHUsIM

27 CucteMbl CUUCIICHUS.

28 JBouuHas cuctema cunciieHus. J{Bondynas apupmernka

29 KomnbroTepHble CHCTEMBI CUHCIIEHHSL.

30 Konrtponbhas paborta no teme «CHUCTEMBI CUMCICHUSDY

31 OneMeHThI anreOpsl JJOTUKH. Bricka3pIBaHus.

32 Jlornueckue oneparyy.

33 [MocTpoeHue TabInI UICTHHHOCTH.

34 CamocrositensHast padota «I[locTpoeHue TabiuI UICTHHHOCTH

35 Pemienue noruueckux 3agau.

36 O060011eHre U cucTeMaTH3allus 3HaHUH U YMEHU# 110 Kypcy nHpopMaThku 8 Kiiacca

IMoypouHoe miianupoBanue 9 Kiace

Ne Tewma ypoka

/i

1 AnroputMm. Ucnionautens anroputMoB. CBOWCTBA aJrOPUTMOB.
2 AnroputMu4eckue KOHCTpYKINU. KOHCTPYKIMS «CleJ0BaHUE».

JIMHEWHBIH anropuTMm.
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4 KoHCTpyKIHSI «BETBICHUEY: TIOJIHASI K HEMIOJIHAS (POPMBL.

5 [TpocThie 1 cOCTaBHBIEC YCIOBHSI.

6 KoHCTpYKIIUST «ITOBTOPEHMSD: IUKIIBI C 3aTaHHBIM YHCJIOM ITOBTOPSHHUH.
7 OO6mue ceeneHus o a3bIke mporpammupoBanus [lackans. CTpykTypa nporpammsl Ha [lackase.
8 Opranu3zanysi BBIBO/IA TAaHHBIX. THITBI JaHHBIX.

9 3anuck apuMeTHIECKUX BeIpakeHmi Ha [lackare.

10 Opranuzanys BBOJIa JaHHBIX C KJIABHATYPHL.

11 [TporpamMMupoBaHre THHEHHBIX AITOPUTMOB.

12 [TporpaMMupoBaHre pa3BETBIISIOLINXCSI aITOPUTMOB.

13 CocraBHo# omeparop.

14 [TporpamMMupoBaHre HUKINIECKUX aITOPUTMOB.

15 Konrtponbhas paborta

16 JlokansHbIe U TII00ATHHBIE KOMIIBIOTEPHBIE CETH.

17 Bcemupnas komnbroTepHas cetTs HTepHeT.

18 HudopmanmoHHble pecypchl U cepBUCH MHTepHETA.

19 MonenupoBaHue Kak METO Mo3HaHMs. Buapl Moaenei

20 I'padmaeckue nHPpOPMAIMOHHBIE MOJIEITH.

21 Matrematndyeckue HH(GOPMAIMOHHBIE MOJICITH.

22 TabmuaHbIe THPOPMAIIMOHHBIE MOJIEIH.

23 Hcnonbs3zoBanue DT kak 6a3pl nanabix. Co3nanue 06a3bl JaHHbIX.

24 Cucremarusanust wHpopmaiu B 6ase qanHbix EXcel. @unprparus 1aHHbIX
25 Hroroast npakTuyeckas padora.

26 Wntepdeiic 1 2eMeHTHI yIIpaBIeHUs JTEKTPOHHBIX TaOJIHII.

27 OcHoBHBIE peKUMBI padoTsl DT

28 OTHOCHTENbHBIE, a0COMIOTHBIE ¥ CMENIAHHBIE CCHIIKU. BeTpoeHHbIe hyHKIHH.
29 Hcnonb3oBanue norudeckux GyHknuii B IT.

30 Hcnonb3oBanue cratuctuyeckux GyHkuuii B OT.

31 [Moctpoenue auarpamm

32 Pemenue 3a1au ¢ HagcTporikoit «[louck perieHus»

33 KontponbHas padora.

34 HNudopManimoHHbIe TEXHOJIOTHH B COBPEMEHHOM OOIIIECTBE
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NEPEYEHDb (KOJUPUKATOP) PACHIPEJIEJTEHHBIX 11O KJIACCAM
IMPOBEPSEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOH OBPA3OBATEJBHOM MTPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI 1O
NH®OPMATHUKE

B denepanbHbIX W permoHaIbHBIX MPOIEAYypaxX OIEHKH KadecTBa OOpa3OBaHUS
UCIIOJIB3YETCsl TIepeueHb (KOAU(PHUKATOpP) pachpeiesieHHbIX MO KiaccaMm IMPOBEPSIEMbIX
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MpPOrpaMMbl
OCHOBHOTO 00IIET0 00pa30BaHus U AIEMEHTOB COJEPKaHUs 110 HH(DOPMATHKE.

7 KIIACC

IIpoBepsieMble TPeOOBaHUSA K Pe3y/JbTATAM 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMblI

Kox [IpoBepsiemMble TPEAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNBEHON TPOrPAMMBI OCHOBHOT'O 0011€ro 00pa3oBaHus
pe3yibTara
1 [To Teme «I{udpoBasi r(paMOTHOCTHY

11 [losicHAT, HAa TpUMepax CMBICH TOHATHH  «HH()OpPMALIK),
«MH(OpPMAIIMOHHBIM  mpouecc»,  «oOpaboTka  uHOpMamm,
«XpaHeHue UHPOopMaIUny, «Iepeada HHPopMaIIm)

12 [TpuBOIUTH MPUMEPHI COBPEMEHHBIX YCTPOHUCTB XpaHEHHS U Mepeadn
uH(pOpMallii, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

13 [lonyyath ¥ HCHOJAB30BATH HMH(POPMALMIO O XapPAKTEPUCTHKAX
EPCOHAIIBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (IIpoueccop,
orepaTHBHasl MaMsTh, JOJITOBPEMEHHAsi MaMsTh, YCTPONWCTBAa BBOJA -
BBIBO/IA)

14 COOTHOCHUTD XapaKTEPUCTHKU KOMIIBIOTEPA C 3aJ]a4aMi, PEIIaeMbIMU C
€ro MOMOILBIO

1.5 OpHueHTHPOBATHCS B MEPAPXUUYECKON CTPYKType (HailyloBOM CHCTEMBI
(3amuchIBaThH MoJTHOE UM (paitna (kaTanora), myTh K (ailry (kataiory)
M0 WMEIOUIEMYCsl ONMHUCAHUIO (DalJIOBOM CTPYKTYpbl HEKOTOPOTO
UH(GOPMAIIMOHHOTO HOCUTEJS)

16 PabGotath ¢ (ailioBOi CHCTEMOW MNEPCOHANBHOIO KOMIIBIOTEpPA C
WCIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: coznaBarh (KOMMPOBATH,
nepeMenaTh, NepeuMeHOBbIBaTh, YAAIATh U apXUBUPOBATh (Dailsibl U
KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTpaMMYy)
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1.7

Wckats undopmariuto B MIHTEpHETE (B TOM YHCIIE 10 KIIFOUEBBIM CIIOBAM,
M0  M300paXXEHUI0), KPUTUYECKU OTHOCUTHCS K  HaWJeHHOM
uHbOpMaIlMK, OCO3HABaTh OINACHOCTb JUIS JUYHOCTH U OOIIECTBa
pacnpoCcTpaHEHUsi BpPEIOHOCHOW MWHGOpMAIMK, B TOM  YHCIE
DKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKkTepa

1.8

[loHuMaTh CTPYKTYpPY aJIpecoB BeO-pecypcoB

1.9

M cnonp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKALIMN

1.10

Cobmogath TpeOoBaHus 0€30MaCHOM AKCIUTyaTallMl TEXHHUYECKUX
cpeacTB WHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
COOJTIOIaTh CETEBOM ATHKET, 6a30BbIe HOPMbI HHGOPMAIIMOHHON STUKHU
U TpaBa MpH paboTe ¢ MPUIOKEHUSMHU Ha JIFOOBIX yCTPOWCTBAaxX W B
HutepHeTe, BHIOMpATh O€30MacHbIe CTPATETHH ITOBEICHUS B CETH

1.11

HpI/IMeHSITL MCTOIbI HpO(bHJIaKTI/IKI/I HCTAaTUBHOI'O BJIMAHHA CPCIACTB
I/IHCI)OpMaI_[I/IOHHBIX N KOMMYHUKAIMUOHHBIX TEXHOJOTHI Ha 310POBLC
I10JIb30BaTCIIsA

[1o Teme «TeopeTnueckrne OCHOBBI HHPOPMATUKI

2.1

KonupoBath M AEKOAUPOBATH COOOIICHUS MO 3aJaHHBIM IpaBHIIaM,
JIEMOHCTPUPOBATh MOHUMAaHUE OCHOBHBIX IPUHIIMIOB KOJWPOBAHUS
UH(POPMAIIUN Pa3TUIHON IPUPOIBI (TEKCTOBOM, rpaduuecKoi, ayano-)

2.2

CpaBHUBATH JUIMHBI COOOIIEHNH, 3aIIMCAHHBIX B Pa3JIMYHBIX al(aBUTaX,
ONepUpoOBaTh €AUHULAMU H3MEpPEHUs HH(POPMALMOHHOrO Oo0bEMa H
CKOPOCTH II€peAady TaHHbIX

2.3

OneHuBaTh ¥ CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpaHUUECKux,
3BYKOBBIX (haiiJIoB ¥ BUACO(DAIIOB

[To Teme «MHbOpMaLIMOHHBIE TEXHOIOTUM

3.1

[IpencraBiuars  pe3yJibTaTbl  CBOEW  JIEATEIIBHOCTH B BHJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALIUN

IIpoBepsieMble 3JIEeMEHTBI COIEPKAHUS

Kog IIpoBepsieMblii DJIEMEHT COACPKAHUSA
1 [{udpoBas rpaMOTHOCTH
1.1

KommbroTtep - yHuBepcaabHOE BHIYUCIUTEILHOE YCTPOUCTBO, paboTaroIiee
110 rporpaMme. THUIlbl KOMIBIOTEPOB: NEPCOHAIIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMITbIOTEPbl. MOOMIIbHBIE YCTPOMCTBA.
TexHnka 6€30MaCHOCTH U MpaBujia padOThI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M uX HazHaueHue. IIpoueccop.
OnepaTvBHas M JOJTOBPEMEHHAsS MaMsTh. Y CTPOKMCTBA BBOJA M BBIBOJA.
CeHCOpHBIII  BBOJ, JaTYMKM  MOOWIBHBIX  YCTPOWCTB,  CpEICTBA
OMOMETpUYECKON ayTeHTU(DUKAIIH

1.3

HcTopus pa3BUTHSI KOMITBIOTEPOB U pOrpaMMHOro obecneuenust. [lokonenus

KOMIIBIOTEpOB.  COBpeMEHHbIE  TEHIACHIMH  Pa3BUTHUSA
koMiproTepoB.  Cynepkomnbiorepbl.  IlapainenbHble  BBIYUCICHUA.
[Tepconanbubiil koMmbroTep. [Iporeccop n ero xapakTepuCTUKH (TaKkTOBas
4acToTa, pa3paaHocTh). OneparuBHas namsaTh. Jl0ITOBpeMEHHAs NaMsTh.
YcrpolictBa BBoJa M BbiBoAAa. OOBEM XpaHUMBIX JTaHHBIX (OMEpaTUBHAS
aMATh KOMIIBIOTEpA, MKECTKUU JWCK U TBEPAOTEIbHBIA HAKOIMTEID,
MOCTOSIHHASI MAMSTh CMapT(POHA) U CKOPOCTh JOCTYIA JUIsl pa3JIMYHBIX BUJIOB
HOCHUTEIIEH

1.4

[Iporpammuoe obecrieueHue KomrmbloTepa. [lpukiamHoe mMporpaMMHOE
obecrieuenune. CucremMHoe TmporpamMmHoe — oOecnedueHue.  CucTeMbl
nporpamMmmupoBaHnusi. [IpaBoBasi oxpaHna nporpamMm u AaHHbIX. becriaTHbie 1
YCIIOBHO-O€cTuIaTHbIe porpaMmbl. CBOOOHOE TPOTrpaMMHOE OOECIICUeHHE

1.5

®aitnbl u nanku (katanoru). Tumnsl daiinos. CoiicTBa (aitioB. XapakTepHbie
pasMepsbl GaiIoB pa3IMYHBIX TUIIOB (CTPAHUIIA TEKCTA, AICKTPOHHAS KHUTA,

dbotorpadus, 3aMUCh  TECHU,  BUIACOKIIMII,
MOJIHOMETPaXKHBINA (DUITEM)

1.6

[Tpuniunel mocTpoeHus dainoBsix cucteM. [lonmHoe ums daiina (mankwu,
karanora). IlyTe k ¢aiiny (manke, katajuory)

1.7

@aitnoBeiii  MeHemkep. Pabota ¢ daiimamm u mankamu (KatajgoraMmu):
CO3/1aHHE, KOMHMPOBAHHE, TMEPEeMEIICHNE, TEePEHMEHOBAHUE W YAalieHUE
daiinoB u manok (karamoros). [louck ¢aitioB cpeacTBamMu OrneparmoHHON
CUCTEMBI

1.8

ApxuBalus 1aHHbIX. FIcrIoIb30BaHNE POrPAMM -apXUBATOPOB

1.9

KoMmmnbroTepHbIle BUPYCHI U APYTHM€ BPEAOHOCHBIE MpOorpaMMsl. IIporpaMmsl
17151 3AIIUTHI OT BUPYCOB

1.10

OO0benuneHne KOMIbIOTEpoB B ceTh. Cetb MuTepHeT. BeO -cTpanuia, BeO
cait. CTpykTypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBbie CHUCTEMBI.
[Touck wHbOpMAaMKM TIO KIIOYEBBIM CJIIOBaM H TI0 HW300paKEHUIO,
JlocToBepHOCTH MHGOPMALIHH, TOTy4YeHHON U3 MHTepHeTa

1.11

CoBpeMeHHbIE CEpPBUCHI UHTEPHET-KOMMYHUKAIIAA
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1.12

CereBoil 3THKET, 6a30BbIe HOPMBI MH(POPMALIMOHHOW ATHKHU U TpaBa MpU
pabote B cetu UnTepHeT. CTpareruu 6e3onacHoro noseaeHus: B UutepHere

TeopeTnueckre 0CHOBBI HHPOPMATUKU

2.1

Wudopmarist - OIHO U3 OCHOBHBIX TIOHSTHA COBPEMEHHOM HAayKH.
WHpopmanmsi Kak CBEIEHUs, MpeAHA3HAUYEHHBIE AJI1 BOCIIPUATUS
4eJIOBEKOM, 1 MH(OpMaIIKs KaK JaHHbIE, KOTOPhIE MOTYT OBITh 00pabOTaHBI
aBTOMAaTU3UPOBAHHOU CUCTEMOM

2.2

JIMCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH ONMUCaHMs HEMPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX. IH(pOpMaIIMOHHBIE TPOLIECCHI -
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, PeoOpa30BaHUEM U NIepeauei JaHHbBIX

2.3

CumBon. AndaBur. MomHuocts andaBura. PazHooOpasue s3bIKOB

u andaButoB. EcrecTBeHHbIe U (hOpMasibHBIC S3bIKH. AJ(aBUT TEKCTOB HA
pycckoM si3bike. JIBowuHbld andaBuT. KoauyecTBO BCEBO3MOKHBIX CJIOB
(KOIOBBIX KOMOUWHAIMI) (PUKCUPOBAHHOW IMHBI B JBOMYHOM alipaBUTE.
[IpeoOpazoBanue m00o0ro andaButa K ABOMYHOMY. KolMuecTBO pa3muvHbIX|
cJ10B (PMKCUPOBAHHOM JUTMHBI B aJi)aBUTE ONpPEICTCHHON MOIITHOCTH

2.4

KOIII/IpOBaHI/Ie CHMBOJIOB OOHOI'O aﬂ(l)aBI/ITa C IMIOMOIIIBKO KOAOBBIX CJIOB B
Apyrom aﬂ(l)aBI/ITC, KOoJ0Basi Ta6JII/IHa, ACKOINPOBAHNC

2.5

JIBonunbli kox. IlpencraBiieHWe JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
TTBOUYHOM ajihaBUTe

2.6

NudopmanmoHHblii 00beM JaHHBIX. BUT - MUHUMAabHAs €IMHUIA KOJTMYECTBA
uH(pOpMaIUK - TBOUYHBINA pa3psa. bailT, kunoOait, Meradbait, rurabait

2.7

CkopocTh mnepefadd JaHHbIX. EAMHHMIBI CKOPOCTH MEpeAadd JTaHHBIX.
HckaxxeHre nHPpOpMaluy Mpu nepenaye

2.8

Konnposanue TekctoB. PaBHOMepHBIM KoA. HepaBHOMEpHBIN Koa. KoaupoBka
ASCII. Bocemubuthbeie komupoBku. [lonstue o komupoBkax UNICODE.
JlekonupoBaHue COOOLIEHHM C  HUCHOJB30BAaHMEM PaBHOMEPHOTO |
HepaBHOMEpPHOTO Kojia. MHpopmarimonnsiii 00beM TeKCTa

2.9

OO61iee mpencraBieHue O HUPPOBOM MPEACTABICHUU ayAHMOBU3YAIbHBIX U
NpYruX HeNnpepbiBHBIX AaHHBIX. KomaupoBanue 1nBeta. l[BeToBbie Monemnu.
Monens RGB. I'mybuna konupoBanusi. [lanurpa

2.10

PactpoBoe u BekTOpHOE mpencTaBicHue n3o0OpakeHui. [lukcens. OneHka
uH()OpPMAITMOHHOTO Oo0BeMa rpaduUYecKUX JaHHBIX [JJISI  PacTPOBOTO
N300paKeHUS
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2.11

Komuposanue 3Byka. PazpsaHocTs u yacrota quckperusanuu. KoamdecTBo
KaHaJIOB 3anucu. OLEHKa KOJUYECTBEHHBIX MapaMeTpoB, CBSI3aHHBIX C
MpEeCTaBICHUEM U XpaHEHHEM 3BYKOBBIX (DaiiyioB

3 NudopmarimoHHbIe TEXHOIOTHH

3.1 |TekcroBBle MOKYMEGHTBI M X CTPYKTYpHBIC 3JIEMEHTHI (CTpaHHI, ad3all,
CTPOKa, CJI0OBO, CUMBOJI)

3.2 |TekcToBBIil MpOLECCOpP - HHCTPYMEHT CO3LAHHS, PEIAKTHPOBAHHS U
dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa

3.3 PenakrupoBanue Tekcra. CoictBa cuMmBojioB. Ilpudt. Tuner mpudtos
(pybnenble, ¢ 3acedykamu, MOHOMUpPHWHHBIC). [lomyXupHOE W KypCHBHOE
HauepTanue. CBoiicTBa a03alleB: TpaHUIlbl, A03alHBIA OTCTYN, WHTEPBAJ,
BbIpaBHUBaHuE. CTuiaeBoe (hopMaTupOBaHUE

34 CrpykTypupoBanue HHGOPMAIUHU C IIOMOIIBIO CIUCKOB U TA0JIHII.
MHuoroypoBHeBbie criucku. Jlo6aBineHue TabauIl B TEKCTOBbIE JOKYMEHTHI

3.5  |BcraBka m300pakeHHmii B TEKCTOBBIE JOKyMEHTbI. OOTeKaHHe H300paKeHHit
TEKCTOM. BKJIIOUEHHE B TEKCTOBBIM IOKYMEHT AuarpaMm v GopmyJ

3.6 [[Tapamerps! crpaHmipl, Hymepamus crpaHui. J[0GaBIeHHE B JOKYMEHT
KOJIOHTUTYJIOB, CCHLIIOK

3.7 [Mposepka mpasomucanus. PaccraHoBka mepeHocos. ['0I0COBOIH BBO TEKCTA.
Onrtuyeckoe  pacrno3HaBaHWEe  TeKCTa.  KOMIOBIOTEpHBIA  TEPEBOJ.
Hcnonb3oBanue cepBucoB ceTu MuTepHeT mist 00paboTku TeKcTa

3.8 BmakomMcTBO ¢ rpadHUECKHMH  PEJAKTOPaMH. PacTpoBble  PHCYHKH.
Hcnonbp3oBanue rpaduueckux NpUMUTHBOB

3.9 Onepanuu peakTUpoBaHus Tpapuueckux 0ObEKTOB, B TOM YUCIE HU(POBBIX
dotorpadwuii: M3MEHEHHE pa3Mmepa, oOpe3ka, MoBOpoT,
oTpakeHue, pabora ¢ oOnacTsIMHU (BBIIEICHHE, KOMMPOBAHHUE, 3aJIMBKA
[IBETOM ), KOPPEKIIUS 1IBETA, IPKOCTU U KOHTPACTHOCTH

3.10 |Bexropmas rpaduka. Co3maHHE BEKTOPHBIX pPHCYHKOB BCTPOCHHBIMH
CpeACTBaMM TEKCTOBOTO IMPOIECCOpa WK APYTUX MporpaMMm (TIPUIIOKECHH ).
JloOaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTBI

311 Moaroroeka MyJIbTUMEIUUHBIX TIpe3eHTanui. Crnaiin. lobaBineHue Ha ciai
TeKCTa 1 n300pakeHuil. PaboTa ¢ HECKOIBKUMU CraiiTamMu

3.12

JloGaBienrie Ha  clailql  ayIMOBM3yaJIbHBIX  JIaHHBIX.  AHUMAaIIMSL.

['unepcepuiku
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8 KJIACC

IIpoBepsiemble TpeOOBAHNS K Pe3yJIbTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOIM

NMPorpamMmbl
Kox [IpoBepsieMble MpeIMETHBIC PE3YyJIbTaThl OCBOSHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus
pe3yibTaTa
1 [To Teme «TeopeTuueckue OCHOBBI HH(POPMATUKIY

11 [losicHaTh Ha mpuUMepax pa3Iuuus MEXAY IO3UITMOHHBIMHU
1 HETIO3UITHOHHBIMHM CUCTEMaMHM CUHCIICHHS

12 3anuceiBaTh U cpaBHUBATH Lieibie uncia oT 0 mo 1024 B paznuynbix
MO3UIIMOHHBIX CUCTEMaX CUUCIICHHS (C OCHOBAaHUSMH 2, 8, 16),
BEITIOJTHATH apu()METHUCCKHE OTIepaIiuy HaJl HUMH

13 PackpbIBaTh  CMBICH MIOHATHHA «BBICKA3bIBAaHHUEY, «JIoruyecKas
oTieparus», «JIOTHIECKOE BEIPAKEHUES)»

14 3anuchiBaTh ~ JIOTHYECKHUE  BBIPAKEHUS  C  HCIIOJIb30BAHHEM
NMU3BIOHKIIMN, KOHBIOHKIIMM W OTPHIIAHUSA, ONPEAeIITh HCTHHHOCTh
JOTUYECKUX BBIPAKEHUW, €CIM MW3BECTHBI 3HAYCHUS HCTUHHOCTH
BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIIBI UCTUHHOCTH IS
JTOTUYECKUX BhIpaKCHUI

2 [To TeMe « AITOPUTMBI U TIPOTPAMMHUPOBAHKE)

2.1 PackpeiBaTh  CMBICI  TMOHSTHUH  «UCIOJHUTENb»,  «AITOPUTM,
«IporpaMmay, TIOHHMas Pa3HUIy MEXKIy YIOTpeOJICHUEM 3THX
TEPMUHOB B OOBIZICHHOM pe4u U B HHPOPMATUKE

2.2 OnuceIBaTh aJITOPUTM PEIICHUS 33]]a9H Pa3IMYHBIMHU CITOCOOAMHU, B TOM
YJuClie B BUJIE OJIOK-CXEMBI

2.3 CocCTaBATh, BBITONHIATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE
aJTOPUTMBI C UCITOJIb30BAaHUEM BETBJICHUM U IMKJIOB JUIS yIPABICHUS
VCIIOJTHUTEIIIMHU

2.4 Hcmonb30BaTh KOHCTAaHTBI M IMEPEMEHHBIC PA3JIMYHBIX  THIIOB
(4MCIIOBBIX, JOTHYECKUX, CHMBOJIBHBIX), a TaKXe COJEpKaIlue HX
BBIpaKEHHS, HCTIOJIb30BaTh OIepaTop MPHUCBauBaHUS

2.5 Vcronp30oBaTh MpU pa3pabOTKe MPOrpaMM JIOTHYECKUE 3HAYCHUS,
oTIepaIiuy ¥ BEIPAXKEHUS C HUMHU

2.6 AHaJIM3UPOBAaTh  TPEUIOKCHHBIC  QJITOPUTMBI, B TOM  YHCIIE
OTIPEJIENISITh, KAKUE PE3YJIHTaThl BOSMOKHBI TIPU 33ITAHHOM MHOYKECTBE
NCXOJIHBIX 3HAYCHUH
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2.7

CoznmaBaTh ¥ OTJI@XKHUBATh NPOTPAaMMBI HAa OJHOM W3  SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkoabHbIi
ANropuTMHUYECKUN  SI3BIK), peaNM3yIONIHe HECIOXKHBIE alTOPUTMEI
00pabOTKM  YHCIOBBIX JaHHBIX C  HCIIOJB30BAaHUEM  ITHKJIOB
Y BETBJICHUH, B TOM YHCJIE PEATU3YIOIIUE TPOBEPKY ETUMOCTH OJHOTO
IEJIOTO YKCTIa Ha JPyroe, MPOBEPKY HATYPaIbHOTO YKcia Ha MPOCTOTY,

BbIICTICHUS IU(P U3 HATYPAIBHOTO YKCTa

IIpoBepsiemMble YJ1eMEHTHI CO/IeP:KAHUS

Kon

[IpoBepsieMblii JIEMEHT COACPIKAHUS

1

Teopernyeckre 0OCHOBbI THPOPMATUKU

11

Hemno3unuoHHble ¥ MO3UIMOHHBIE CHUCTEMBI CUHCICHUS. AJ(aBUT.
OcHoBanue. Pa3zBepuytas ¢opma 3anucu uucia. [lepeBon B AECATUUHYIO
CUCTEMY YHCEJ, 3alMUCAaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2

PumMckasg cuctema CUHCIIEHUS

1.3

I[BOI/ILIHaH CHUCTCMaA CUMCJIICHUI. HepeBOI[ LCJIBIX YHUCCI B IIPCACTIaX OT 0 J0
1024 B ABONYHYIO CUCTCMY CUMCJICHUA. BOCBMepI/I‘IHaSI CHUCTCMa CUHCIICHU:.
HepeBoz[ YHUCCJI H3 BOCBMGpH‘lHOﬁ CUCTCMBbI B ABOHYHYIO U ACCATHYHYIO
CHUCTCMBI H 06paTHO. HIGCTHa,Z[HaTCpI/I‘IHaSI CHCTCMAa CYHCIICHUA. HepeBozx
HqHUCCJII U3 HICCTHa,I[HaTepH‘{HOﬁ CUCTCMbI B JBOMYHYIO, BOCBMCPHYHYIO H
JCCATUYIHYIO CUCTCMBI U O6paTHO

14

ApudmMeTrnuecKkre onepalnry B JBOMYHON CUCTEME CUUCIICHHUS

1.5

Jlormueckue BbICKa3biBaHUA. Jlormyeckue 3HAYCHHMS  BBICKA3bIBAaHUM.
DneMeHTapHble U COCTaBHBIE BBICKA3bIBaHMs. JIOrMUeCcKHE omeparuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHUE), «WIH» (IU3bIOHKIINS, JIOTHUYECKOE
CIIOXEHHUE), «He» (Jormyeckoe oTpuuanue). Illpuopurer normyeckux

onepanui.  OnpeneneHue  UCTUHHOCTH — COCTAaBHOTO
BBICKA3bIBAHUSI NIPU U3BECTHBIX 3HAUYCHHSX MUCTUHHOCTH BXOJAIIUX B HETO
AJIEMEHTAPHBIX BhICKAa3bIBAHUI

1.6

Jlornueckne BelpakeHusa. lIpaBuiia 3amucu  JIOTUYECKUX  BBIPAKECHUM.
[TocTpoenue TabyMIl MICTUHHOCTH JIOTHYECKUX BbIPaXKEHUI

1.7

Jlornueckrie  3M€MEHThI. 3HAKOMCTBO C  JIOTUYECKHMMH  OCHOBAaMH
KOMITbIOTEPA

AJITOPUTMBI U IPOTPaMMUPOBAHUE
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2.1

[Tonstue ajropurMa. HNcnonaurenn AJITOPUTMOB. AJII‘OpI/ITM Kak IlJIaH
YIIPaBJICHUS UCITOJTHHUTCIICM

2.2

CaoiictBa asiroputma. CriocoOblI 3aMKcy alropuT™Ma (CI0BECHBIN, B BUE OJIOK-
CXEMBbI, TporpamMma)

2.3

ANTOpUTMUYECKHE KOHCTPYKUMH. KOHCTpyKIMs «cienoBanuey». JIMHEHHbIM
aroput™. OrpaHMYEHHOCTh JIMHEHHBIX QJITOPUTMOB: HEBO3MOYKHOCTH
IPEAYCMOTPETh 3aBUCUMOCTD ITOCIEA0BATEIBHOCTH BBIITOJIHSIEMBIX
EeMCTBUU OT UCXOIHBIX JTaHHBIX

2.4

KOHCTPYKI_[I/IH «BCTBJICHHUC). IIOJIHAs1A W HCIIOJIHAsA (I)OpMBI. Breinmonnenue u
HCBBIIIOJIHCHHUC YCJIOBUA (I/ICTI/IHHOCTB H JJOXKHOCTDB BBICKa?)I)IBaHI/I}I). HpOCTI)IG
N COCTAaBHBIC YCJIOBUA

2.5

KOHCTpYKIIHH «(IIOBTOPCHHUC» . HNUKIIBI C 3aaHHbIM YHCJIOM HOBTOpeHHﬁ, C
YCJIOBHUCM BBIIIOJIHCHUS, C HGpGMGHHOI?I OUKJIIa

2.6

Pazpabotka s (HopMagbHOIO MCIOJHHUTENS aJIrOpUTMa, MPUBOJAIIECTO K
TpeOyeMoMy pe3ynbTaTy IMPH KOHKPETHBIX MCXOMHBIX JaHHBIX. PaspaboTka
HECJIO)KHBIX aJTOPUTMOB C MCIIOJIb30BAHUEM ITUKJIOB W BETBIICHUHN IS
yrIpaBieHUs (POpMaTbHBIMH HCIIOTHUTEISIMU. BBIMOTHEHHE alTOPUTMOB
BPYUHYI0O M Ha KOoMIbOTepe. CHHTAKCHYECKHE W JIOTHYECKHE OITHOKH.
Otka3sl

2.7

S3b1k porpammupoBanus (Python, C++, Java, C#, llIxonbHBIN
Anropurmudeckuil SA3pik). CucteMa mporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa
IpOrpamm, TPAHCIATOP, OTIAAAUNK

2.8

[lepemenHas: Tun, nMs, 3HadyeHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE
NEpEeMEHHbIE

2.9

OnepaTtop mnpucBauBaHUs. ApPUPMETUUYECKHUE BBIPAXKEHUS M TMOPSAIOK UX|
BbluKCIIeHAd. Onepanyyu C LEIbIMH YHUCIAMU: LEJIOYMCICHHOE [EJICHUE,
OCTaTOK OT zaeineHus. [IpoBepka neaImMoCTH OJHOTO LENOro YUCIa Ha IPYyroe

2.10

BerBnenus. CocTaBHbIe YCIOBUA (3alUCh JIOTUYECKUX BBIPAXKEHUN Ha
U3y4aeMOM S3bIKE€ MporpaMMHpoBaHus). HaxoxaeHue MHUHHUMyMa U
MakCUMyMa W3 JBYX, Tpe€X M 4YeThIpeX uuces. Pemenue KBaapaTHOro
YPAaBHEHMS, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOFOBaSI oTiIagka IporpaMM: IIOIIAroBOC BBIIIOJIHCHUC, IIPOCMOTP
3HAUYCHUM BCJINYHNH, OTH&)IO‘IHBIﬁ BBIBO/, BbI60p TOYKH OCTaHOBA

2.12

[Mukn c¢ ycmoBueM. Anroputm EBknmma st HaxoXKIEeHUS HaUOOJIBIIETO
oOIero JAenuTenss JBYX HAaTypalbHBIX uwncen. Pa3z0Ouenue 3ammcu
HaTypaJIbHOTO YUCJIa B MO3UIIUOHHON CUCTEME C OCHOBAaHUEM, MEHBIITUM WJIN
paBHbIM 10, Ha OTAENBHBIC TTUDPHI
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2.13

[{ukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKU JEIUMOCTH OJIHOTO LEIOT0
41CJIa Ha IPYroe, IPOBEPKU HATYPAJIBHOIO YUCIIA HA IIPOCTOTY

2.14  |06paGoTKa CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIE) NEPEMEHHEIE.
[TocumBonbHAs 00paboTka cTpok. [logcueT 4acTOThl MOSIBICHUS CUMBOJA B
ctpoke. Bctpoennbie GyHKIMU J1711 00paOOTKH CTPOK

2.15

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB PabOThl aNropuTMa MpH 3aJaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, ONPEICICHHE BO3MOKHBIX BXOIAHBIX JAHHBIX,

MPUBOJAIIMX K TAHHOMY PE3YJIbTaTy
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9 KJIACC

IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOI

NMPOrpaMmbI

Kon
IIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemMble TpEAMETHBIE PE3YIBTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMUs

1

[To Teme «IludpoBast r(paMOTHOCTHY

1.1

Hcmonb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCH (B TOM UHCIIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJIaYHbIE XpaHWIMIIA JaHHBIX,
OHJIAWH-TIPOTPaMMBbl (TEKCTOBBIE W TpadUUYECKUe PEAAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOM U MOBCEHEBHOM JESITEIBHOCTH

1.2

[lpuBoaUT,  TpUMEPHI  HCIOJB30BAaHUS  Te€OMH(POPMAIIMOHHBIX
CEpBUCOB, CEPBHUCOB TOCYJApCTBEHHBIX YCIYr, OOpa30BaTEIbHBIX
cepBucoB MHTepHeTa B yueOHOM U IOBCEHEBHOM 1€ATEIbHOCTH

1.3

Vcnonms30BaTh  pasiuYHBIC CPEICTBA 3alIUTBI  OT BPEIOHOCHOTO
IPOTrPaMMHOTO oOecrievyeHus, 3aIUIIATh MIEPCOHATBHYIO

WH(GOPMAIIMIO  OT  HECAHKIMOHUPOBAHHOTO  JOCTylla H  €ro

MOCJICICTBAN (pa3TialieHus], MOAMEHBI, YTPAThl JAHHBIX) C YU4ETOM

OCHOBHBIX  TEXHOJIOTUYECKUX U  COLHUAIBHO-TICUXOJIOTHYECKUX

aCIeKTOB HCIOJIb30BaHUus ceTu MHTepHeT (cereBasi aHOHMMHOCTb,

u(poBoii cresl, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KOJ1a)

1.4

Pacrio3HaBaTh MOMNBITKM M MpEAyNpexaarb BOBJIE€UEHUE ce0d U
OKPYXaIOIUX B JECTPYKTUBHbIE U KPUMHHAJIbHbIE (OPMBI CETEBOMN
aKTUBHOCTU (B TOM uHncie KUOepOyIUIMHT, (PUILTIHT)

[To Teme «TeopeTuueckue OCHOBBI HHPOPMATHKIY

2.1

PackpbiBaTh ~ CMBICTT  TIOHSATUHA  «MOJEIb»,  «MOJCIHPOBAHUE,
ONpenensaTh BUAbI MOJENEH, OIEHUBAaTh AaJEKBAaTHOCTb MOJIEIN
MOJIETUPYEMOMY OOBEKTY U LESIM MOJICTUPOBAHUS

2.2

Hcnonb3oBaTh rpadbl U AEPEBhs I MOACIUPOBAHUS CUCTEM CETEBOMN
U UEPAPXUIECKON CTPYKTYPbI, HAXOAUTh KpaTdalimii myTh B Tpade

[1o TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHHUEY

3.1

Pa3zouBaTh 3a/[a4v Ha MmoA3ajavdu, COCTABJISATh, BBIIOJHATL BPYYHYIO H
Ha KOMIIBIOTCPC HCCIOKHBIC aJITOPHUTMBI C UCIIOJIb30BAHHUCM BCTBJ’ICHHfI,
U KJIOB 151 BCIIOMOTI'aTCJIBbHBIX aJIrOpuTMOB JJIsA YIpaBJICHUSA

HCITIOJITHHUTCIIIMHA
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3.2

CocTaBnsiTh U OTJIAXKHUBATh MPOTrpamMMbl, PEATU3YIOLIUE THUIIOBHIE
QIITOPUTMBI 00paboTKu YHCJIOBBIX ITOCJIC/IOBATEIILHOCTEH
WIM OJHOMEPHBIX YHCJIOBBIX MAacCHBOB (IIOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBbl WJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMHU
CBOMCTBaMH) Ha OJJHOM M3 S3BIKOB NporpammupoBanus (Python, C++,
[Tackanw, Java, C#, [lIkonpHBIN AITOpuTMHUUECKUN S3BIK)

[1o Teme ((I/IH(I)OpMaHI/IOHHBIC TCXHOJIOT'NH

4.1

BeiOuparh crmoco0 MpeacTaBiICHUS JaHHBIX B COOTBETCTBHHM C
MOCTaBJICHHOM 3ajadeil (TaOiuibl, CXeMbl, rpaduKu, Juarpammbl) C
WCTIONb30BAHUEM  COOTBETCTBYIONIUMX  IMPOTPAMMHBIX  CPEICTB
00pabOTKH TaHHBIX

4.2

Hcnonb30BaTh 3JIEKTPOHHBIC TaONMUIBI JJIE OOpabOTKH, aHalu3a U
BU3YyalIM3allMl YHUCJIOBBIX JAHHBIX, B TOM 4YHCJIE C BBIICICHUEM
nyara3oHa TaONMIBI M YIOPSAOYMBAaHUEM (COPTUPOBKOM)  €ro
DIIEMEHTOB

4.3

Co3naBaTh M NPUMEHATh B DJEKTPOHHBIX Ta0nMuax (Gopmynsl IS
PacyeTOB C MCIOJIb30BAHUEM BCTPOEHHBIX apu(pMETUYECKHX (DYHKIIMMA
(cyMMHpOBaHHE M TOJACYET 3HAYEHUM, OTBEYAIOUIMX 33aJaHHOMY

yCIOBHIO,  cpeAHee  apu(MeTHUecKoe,  IOUCK
MaKCHUMaJIbHOTO M  MHHUMAJIBHOTO  3HAYEHHUs),  aOCOJIOTHOM,
OTHOCHUTEJIBHOM, CMEIIAHHOM aJpecalnnn

4.4

Hcnonb3oBaTh AIIEKTPOHHBIE TaOHIIBI UL YUCJIEHHOTO
MOJICIMPOBAHUS B MPOCTHIX 33]ja4aX U3 pa3HbIX MIPEIMETHBIX 00sacTen

IIpoBepsieMble 3JIEMEHTBI COIEPKAHUSA

Kon

[IpoBepsieMblii JIEMEHT COACPIKAHUS

1

[{udpoBast rpaMOTHOCTh

1.1

['nmobanbhas cetb MuTepuer. IP -agpeca y3moB. CereBoe XpaHeHUE AaHHBIX|
MeTonbpl  MHAMBUIAYATBHOTO U KOJUIEKTMBHOIO  pa3MEIIeHHs HOBOW
uHpopmanuu B UutepHere. bonbiime paHHble (MHTEpHET-JaHHBIC, B
YaCTHOCTHU JJaHHBIE COLMAIbHBIX CeTeM )

1.2

[Tonsitue 06 MHPOpPMAIIMOHHOW OE30MAaCHOCTH. YTPO3bl WH(DOPMAITMOHHON
0€30MacHOCTH MpU paboTe B rI100ATBHOM CETH U METObI MPOTUBOICUCTBUS
uM. [IpaBusna 6e3omacHoi ayTeHTHUGUKAIMY. 3alluTa JUYHONH HHpOpMaIUH B
cetu MuTepuer. besonacHbie cTpareruu noBeacHus B cetu HTEpHET.
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[IpenynpexxaeHne BOBICUEHUS B IECTPYKTUBHBIC M KPUMUHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KMOEpOYyIINHT, GUIIMHT U Ipyrre Gopmbl)

1.3

Bupt JeSITETHHOCTH B WuTtepHerTe. HHTEepHET-CEPBUCHI:
KOMMYHHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAS CIIyk0a, BUIC0-KOH(PEPEHII-CBA3b U
NpyTHE), CIPABOYHBIC CITY)KOBI (KapThl, pACIMCAHUS U JPYTHE), TOUCKOBEIC
CIIyOBbI, CIY>KObI OOHOBJICHHUS MPOTPAMMHOIO OOECIIeUeHUs | Jpyrue
ciryx0b1. CepBUCH TOCYAapCTBEHHBIX yCayr. OOmayHbie XpaHUIUIIA JaHHBIX.
CpenctBa  cOBMECTHOM  pa3pabOTKM  JIOKYMEHTOB  (OHJIAH-O(UCHI).
[IporpamMmMHoe obecrieueHne Kak BeO-CEpPBHUC: OHJIAHOBBIE TEKCTOBBIE U
rpauIecKue PeIakTOPhl, CPeAbl pa3paboTKH MpoTrpaMMm

TeopeTnueckre 0CHOBBI HHPOPMATUKU

2.1

Mogens. 3amaun, pemaemMble ¢ MOMOILIBI0 MoaenupoBanus. Knaccudpukanuum
Mojeneli. MarepuanbHble (HAaTypHble) W WH(POPMAIIMOHHBIE MOJCIIH.
HenpeppiBHbIE 1 nuckpeTHble Moaenu. Mmurammonneie moaenu. Mrpossie
Mozienu. OlieHKa COOTBETCTBUS MOJIEIN MOJCIUPYEMOMY OOBEKTY U LIETSAM
MOJEIIMPOBAHUSA

2.2

Tabnuunbie Mojenu. Tabnuia Kak mpeACTaBICHUE OTHOIICHUS

2.3

ba3el ganHbIX. OTOOpP B TAOMUIlE CTPOK, YIOBJICTBOPSIONIMX 33aJaHHOMY
YCIIOBUIO

2.4

['pad. Bepmmna, pebpo, nmyts. OpueHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadsl. JnuHa (Bec) peOpa. BecoBast marpunia rpada. nuHa myT Mexmy|
BepmrHamu rpada. [Touck ontumansHOTO IyTH B rpade. HauanpHas BepumHa
(MCTOYHUK) U KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade.
Breraucienre KoJIn4ecTBa MyTe B HANPABIICHHOM aIllUKJINYeCKOM Tpade

2.5

JlepeBo. Kopenb, BepmmHa (y3en), nuct, pedbpo (myra) nepeBa. Bricortal
nepeBa. llommepeBo. Ilpumepsl wmcmonb3oBaHus AepeBbeB. Ilepebop
BAPUAHTOB C TOMOUIBIO AEPEBA

2.6

[ToHssiTME MaTEeMaTUYECKOM MOJEIu. 3aJayd, pellaeMble C IOMOIIbIO
MaTeMaTUYECKOTrO (KOMIBIOTEPHOTO ) MOJICTTUPOBAHUSI. Otnnune
MaTeMaTUYEeCKOM MOJIETM OT HATYpHOM MOJIEIM W OT CJIOBECHOIO
(JIuTepaTypHOTO) OMMCAHUS 0OBEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIMPOBAHHA: ITIOCTAHOBKA 3aJadH, IIOCTPOCHHC
MaTeMaTUYECKON MOJCIM, IporpaMMHas pcealn3anusa, TCECTUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOTO JKCIICPUMCHTA, aHAJIN3 CIro pPC3yibTaToB,
YTOUYHCHUC MOACIIN

AJITOPUTMBI U IPOTPaMMUPOBAHUE
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3.1

Pazouenue 3aJadn Ha I10A3aJda4u. CocraBieHue AJITOPUTMOB U IIPOrpaMm C
HCIIOJIb30BaAaHHUECM BCTBHGHHI;'I, IUKJIOB X BCIIOMOTI'aTCIIbHBIX aJITOPUTMOB IJIA
YIPAaBJICHUS UCITOJHUTCIICM WJIW APYT'MMH UCIIOJTHUTCIIAMHA

3.2

Tabmuunbie BenmmunHbl (MaccuBbl). OmHOMEpHBIC MaccuBbl. COCTaBICHUE U
OTJaJKa TMPOTpPaMM, PEATM3YIONIUX THIIOBBIE aJTOPUTMBI  O00paOOTKH
OJTHOMEPHBIX  YHUCJOBBIX  MAacCHMBOB, Ha  OJHOM W3  S3BIKOB
nporpammupoBanus  (Python, C++, TIlackams, Java, C#, IlkonabHBIH
ANTOPUTMUYECKUN SI3BIK): 3alOJHEHUE YMCIOBOTO MAacCHUBa CIy4yalHBIMU
YHICJIAMH, B COOTBETCTBUU C (POPMYJION WIIM ITyTEM BBOJIa YU CEII, HAXOXK/ICHUE
CYMMBI 3JEMEHTOB MAaCCHBa, JIMHEWHBIH MOWCK 3aJaHHOTO 3HAYEHUS B
MaccuBe, TMOJICYET JJIEMEHTOB MAaCCHBa, YJIOBJIECTBOPSIONIUX 33JaHHOMY
YCJIOBUIO, HAX0K/IEHHE MUHUMAJIbHOTO (MAKCUMAJIbHOT0) 3JIEMEHTA MACCUBA.
CopTtupoBKka MaccuBa

3.3

O6pa60TI<a IIOTOKAa AAaHHBIX: BBIYHUCIICHHC KOJHMYCCTBA, CYMMBI, CPCIAHCTO
apI/I(l)MeTI/ILIeCKOFO, MHHUMAJIBHOTO 1 MAKCHUMAJIBHOI'O 3HAYCHUA JJICMCHTOB|
MMOCJICA0BATCIbHOCTH, YAOBJIICTBOPAIOMINX 3a/JTaHHOMY YCIIOBUIO

3.4

Yrpasnenue. Curnan. O6patHas cBsi3b. [lonydeHue curHaiaoB OT HUGPOBBIX
MaTYUKOB (KacaHuWs, pAacCTOSIHUS, CBETa, 3Byka U Japyroro). I[lpumepsi
WCIOJIb30BAaHUsI TIPHUHIIMIIA OOpAaTHOM CBS3UB  CHUCTEMAax  yIpPaBICHUS
TEXHUYECKUMU YCTPOMCTBAMHU, B TOM 4uCje B poOoToTexHUKe. [Ipumepnl
pOOOTH3UPOBAHHBIX ~ CHUCTeM  (CHCTeMa  YIOpaBIEHUS  JBUKECHUEM
B TPaHCIOPTHOU CUCTEME, CBapoyHas  JIMHUSA aBTO3aBO/1a,
aBTOMATU3UPOBAHHOE YIIPaBJICHUE OTOIUICHUEM JI0Ma, aBTOHOMHAsI CHCTEMa
yIpaBieHUs] TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

NudopmarimoHHbie TEXHOIOTHH

4.1

[ToHsiTue 00 37eKTPOHHBIX TabMuUAX. THUIBI JaHHBIX B SYEHKaX AIEKTPOHHOMN
Tabnunpl. PenaktupoBanue u QopmaTupoBaHue TaOiul. BcTpoeHHbIe
GyHKUMM JUIsl TIOMCKAa MakKCMMyMa, MHUHUMyMa, CYMMBl M CPEIHETro
apupmernyeckoro. CopTHUpOBKa JaHHBIX B BBIJCICHHOM JIHAMa30HE.
[locTtpoenne auarpamMMm (rucrorpaMma, Kpyrosas JuarpaMma, TOYEYHas
nuarpamma). Beioop tumna auarpamMmbl

4.2

[IpeoOpazoBanue popmyn npu KonupoBanuu. OTHOCUTENbHAS, a0COTIOTHAS U
CMeIIIaHHas aapecarus

4.3

Y ClI0BHBIE BBIYUCIICHHS B 3JIEKTPOHHBIX Tabiunax. CyMMHpPOBaHUE U MTOACYET
3HAYEHHM, OTBEUAIOIIUX 3aJaHHOMY yciaoBHI0. O6paboTka 0osbIINX HAOOPOB
naHHbIX. YHCIeHHOE MOIEIMPOBAaHUE B 3JIEKTPOHHBIX TaOIuIIax
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4.4

Ponb nHDOpMAIIMOHHBIX TEXHOJIOTHM B Pa3BUTUU YKOHOMHUKH MHUPA, CTPAHBI,
peruona. OTKpeITEIE 00pa3oBaTesbHble pecypebl. [Ipodeccuu, cBsizaHHBIE ©

UHPOPMATUKON U HH(POPMAIMOHHBIMH  TEXHOJIOTHUSMHU:
MPOTrPAMMUCT, Pa3pabOTUMK MOOWIBHBIX MPUIOKEHUH,

APXUTCKTOP IIPOrpaMMHOIO O6€CH€'~I€HI/I$I, CIICHUAIMCT I10 aHAJIM3y JIaHHBbIX,

CHUCTEMHBIN aIMUHUACTPATOP

BeO-M3alHep,
TECTUPOBIIIHK,
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHWSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA3OBAHUMA U OJIEMEHTOB
COAEPXKXAHUA ITO HHPOPMATHUKE

J1yst TpoBeICHHST OCHOBHOTO TOCYJAPCTBEHHOTO dK3aMeHa 1o uHpopmartuke (OI'D
1o MH(OOPMATUKE) UCTIONIB3YETCA MepeueHb (KoauuKaTop) MpoBepsieMbIX TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTelbHON MPOTpamMMbl OCHOBHOTO OOIIETO
o0pa30BaHMs U AJIEMEHTOB COJICPIKAHUSI.

IIpoBepsiembie Ha OI'D mo uHpopMaTHKe TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

Kog [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pPE3yJIbTaTaM 0a30BOTO
OPOBEPSAEMOTO |YPOBHS OCBOCHMSI OCHOBHOM 00pa30BaTEIbHOM POrpaMMbl OCHOBHOT'O
TpeOOBaHU oOmero odpaszoBanus Ha ocHoBe PI'OC

1 3HaTh (MOHUMATH)

11 Bnagenrie OCHOBHBIMU TOHATUAMM: UWHGOpMalWsa, Tepeaya,
XpaHeHue u oO6padoTka MHGOPMAINH, AITOPUTM, MOJEIb, UPPOBOU
MPOAYKT M UX MCTOJIb30BAHUE JIJIs PEUICHUS YUYEOHBIX U MPAKTUYECKUX
3a/1a4y

12 Brnanenve TOHSATUSIMU:  BbICKa3bIBaHUE, JIOTMYECKas — oOmeparus,
JIOTUYECKOE BBIPAKEHUE

2 YMeTh

2.1 YMeHHE OmnepupoBaTh CAUHUIIAMU H3MEpPEHUs HWH(POPMaIMOHHOTO

o0BbeMa U CKOPOCTHU Tepeaadn TaHHbIX
2.2 YMeHue 3amuchbiBaTh M CpaBHUBaTh 1Heibie yucia or 0 go 1024 B
Pa3IMYHBIX MO3UIMOHHBIX CHUCTEMAaX CUUCIICHHUS C OCHOBaHHUSIMU 2, 8,
16, BBIONHATH apudMeTUYECKHUE ONIepaIiii Ha/l HUMH

2.3 YMeHue KOAMpOBaThb W JEKOJAUPOBATH COOOLIEHUS MO 3aJaHHbIM
MpaBWwIaM; IIOHUMAHUE OCHOBHBIX IPHUHIIUIIOB  KOJAMPOBAHHS
nH(OpMAIUU PA3TMYHON TPUPOABI: TEKCTOBOM, Tpa)UuecKou, ayiuo

2.4 YMeHHE 3alucChbiBaTh JIOTMYECKUE BBIPAKEHUS C UCIOJIb30BAaHUEM

U3BIOHKIINYA, KOHBIOHKIIMM W OTPHUIIAHUSA, OMPEACNISITh WCTUHHOCTH
JIOTUYECKUX BBIPAKCHUHN, €CITU WM3BECTHHI 3HAYCHUS WCTHHHOCTH
BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTHh TAOIUILI UCTUHHOCTH JIJIs
JIOTUYECKUX BBIPAKECHUN; 3alUChIBATh JIOTHUECKUE BBIPAKEHUS HA
HM3y4aeMOM SI3bIKE TPOrpaMMUPOBAHUS
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2.5

YMEHHE COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHbIE  AJTOPUTMBI  JIJII  YHOPABJICHHUS  HUCIIOJHUTEIISIMHU
(Uepenamka, YepTe:XHMK U Jpyrue); co3jlaBaTh W OTJIAKUBATh
IporpaMMbl Ha OHOM U3 sA3bIKOB IporpammupoBanus (Python, C++,
[lackanp, Java, C#, llIkonpHBIN ANropuTMudecKkuit SI3bIK),
pear3yoIue HECIOKHbBIE AITOPUTMbI 00pa00TKH YUCIOBBIX JAHHBIX C
MCIIOJIB30BaHUEM IIMKJIOB U BETBJIICHUI; YMEHHE pa30MBATh 33J]a4 Ha
Mo/A3a/lauyi, HUCMOJb30BaTh KOHCTAHTHI, MEPEMEHHBIC U BBIPAKEHUS
pPa3IUYHBIX  TUMOB  (YUCIIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX);
aHAIM3UPOBATh  NPEHJIOKECHHBIA  aJTOpPUTM, ONpPENeNsiTh, KaKue
pE3ybTaThl BOBMOXKHBI MPH 3aIaHHOM MHOKECTBE UCXO/IHBIX 3HAUCHUI

2.6

YMeHue 3amMcarb Ha M3y4aeMOM  SI3bIKE  MPOTPaMMHUPOBAHUS
QJITOPUTMBI NIPOBEPKH IEIMMOCTH OJHOTO LEJOr0 4YHuClla Ha JpYyroe,
POBEPKU HATYpPaJbHOIO 4YKCIa Ha MHPOCTOTY, BblAENEeHUsS LUpp H3
HAaTypaJbHOTO 4YHUCJIAa, IOWCK MaKCHUMyMOB, MHHHMYMOB, CYMMbI
YHMCIIOBOM ITOCIIEJOBATEILHOCTH

2.7

BiiasieHne yMEHHEM OpPUEHTHPOBATHCS B UEPAPXUUECKOUN CTPYKTYype
¢aiioBoii cucTeMbl, paboTaTh ¢ (PaillIoBON CUCTEMOM MEPCOHAIBHOTO
KOMITBIOTEPA C UCIIONb30BaHUEeM rpaduyeckoro uHTepderica,
a UMEHHO: CO3/]aBaTh, KOMMPOBATh, MEPEMEIATh, IE€PEUMEHOBBIBATD,
yAQISITh U apXUBUPOBATH (Paliiibl U KaTajaoru

2.8

Bnanenue yMeHUsIMU 1 HaBbIKAMH HCIIOJIb30BaHUS MH(YOPMAIIMOHHBIX
Y KOMMYHUKAIIMUOHHBIX TEXHOJIOTUH JIJIsl IOMCKA, XpaHEHHs], 00paboTKU
U TIepe/layu ¥ aHaJIn3a Pa3IMYHbIX BUA0B HH(pOpMauu

2.9

YMeHue BhIOMpaTh Croco0 MpeACcTaBlIeHUs JaHHBIX B COOTBETCTBUHU C
MOCTABJICHHON 3ajiayeil (TaOiuIlel, CXeMbl, TpaduKu, IUarpaMmsbi) C
WCITOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKU JAaHHBIX

2.10

YMeHue Qopmanu3oBaTb U CTPYKTypUpOBaThb  HH(pOpMalmio,
WCTIONIB3YSl  DJIEKTPOHHBIE TaONMMIBl 11  00paboTKM, aHaM3a |
BU3YalIM3al[MM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJIE C BBIJCICHUEM
nuanazoHa TaOMUIBl M YHOPSAJOYMBAaHUEM  (COPTHPOBKOM)  €ro
HIIEMEHTOB; YMEHHE IMPHUMEHATH B 3JEKTPOHHBIX TaOnuuax (HopmyIibl
JUIE  pacyeToB C  HUCIOJIb30BAHUEM  BCTPOEHHBIX  (DYHKIIUH,
a0COJIFOTHOM, OTHOCUTEIIBHOM, CMEIIaHHOM ajipecalliu; UCTI0JIb30BaTh
AIIEKTPOHHBIE TAOJHULBI U1 YUCICHHOIO MOJECIUPOBAHMS B MPOCTHIX
3a/layax U3 pa3HbIX IPEIMETHBIX o0acTen
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IlepeuyeHb 3JIeMEHTOB coepKkaHus, MpoBepsieMbix HA OI'D mo nnpopmaruke

Kon [IpoBepsieMblid JIEMEHT CONEPKAHUS

1 |Hudposas rpaMOTHOCTD

11 |®aiinst u manxu (katanorn). [puHups mocTpoeHus haiinoBsix cuctem. [loHoe
ums ¢aina (manku). [lyts k daitny (manke). Pabota ¢ ¢aitnamu u xatanoramu
CpPEACTBAMH OIEPALIMOHHON CUCTEMBI: CO3/IaHUE, KONMMMPOBAHUE, IIEPEMELICHUE,
MEeperMEHOBAaHUE U yAaleHue ¢aillioB u mamok (karanoroB). Tumbl (hailiios.
CgoiictBa (paitioB. dDamnoBeiii  MeHemxkep. Ilouck ¢aiaoB cpencTBaMu
ONIEPAIMOHHON CUCTEMBI

12 |O6beannenne xommbioTepoB B ceTh. Ceth MHTepHET. BeG-cTpanuiia, BeG-caiiT)
Crpyktypa anpecoB BeO-pecypcoB. bpayzep. IlouckoBwie cucrtemsbl. Ilouck
nH(pOpMAITUU IO KITFOUEBBIM CJIOBaM U IO U300PaXKEHUIO.
JloctoBepHOCTH MHGOPMALIHH, TTOTydeHHOU u3 HTepHeTa.
IP-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX

Teopernyeckre 0CHOBbI HHPOPMATUKU

2.1 |MuckperHocTs naHHBIX. BO3MOKHOCTH ONHMCAHHS HEMPEPHIBHBIX OOBEKTOB H
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBon. Andasur. MouHocTts andasuta. J{BonuHslid andasut. KomnuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAUWK) (UKCUPOBAHHOW JUIMHBI B
nBonyHoM andasure. I[IpeoOpazoBanue m000ro andaButa K JIBOUYHOMY.
KonuuecTtBO  pa3nuuHbIX  CJIOB  (UKCUPOBAHHOM JJIMHBI B  aidaBurte
ONPEAEICHHON MOIIHOCTH.

KoaupoBanue ciMBOJIOB OJTHOTO ajipaBUTa C MOMOIBIO KOJAOBBIX CJIOB B IPYTOM
angasute, KoJoBas TabIUIA, TEKOAUPOBAHNE.

Konmnposanue texcroB. PaBHoMepHbIl koa. HepaBHOMepHBIN koA. KonnpoBka
ASCII. Bocemubutnbie komupoBku. Ilonstue o xkomupoBkax UNICODE.
JlekonupoBanue coo0reHu c VCTIOJIb30BaHUEM PaBHOMEPHOTO
¥ HEpaBHOMEPHOTO Koja. MHbopMalmoHHbIi 00heM TEKCTa

2.2 NubpopmarmonHbiii 00beM JaHHBIX. BUT - MUHUMAaJbHAS €UHUIIA KOJIUYCCTBA
uHpopManMu - IBOMYHBIA paspsna. EauHunbl m3amepeHuss WH(MOPMAIIMOHHOTO
oObeMa JaHHBIX. but, 6aiT, kmnobalT, MmeradainT, ruradairT.

CxopocTb nepeiaun JaHHbIX. EJUHUIIEI CKOPOCTH Tepeiadun JaHHBIX

2.3 KomupoBanue 1uBera. LlBeroBnie Mopenu. Monens RGB. ['mybuna
KoaupoBaHus. [lanurpa.

PactpoBoe m BekTOpHOE mpenacraBicHUe H300pakeHwil. Ilukcens. OneHka
MH(GOPMALIMOHHOTO  00beMa rpaduyecKux JAHHBIX Il PacTpOBOTO
N300paKCHHS
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2.4

Konnposanue 3Byka. Pazpsanocts u yacrora 3anucu. KoinuecTBo KaHanoB
3aIHCH.

OneHka KOJMYECTBEHHBIX I1apaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailioB

2.5

Heno3unuoHHble U MO3UIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OCHOBaHUE.
Pa3zBepHyTast gopma 3anucu uducia. IlepeBox B JECSITUYHYIO CHUCTEMY YHCel,
3aMMCaHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

PuMckast cuctema cuMcieHust

2.6

JIBomunas cuctema cuncienus. [lepeBoa nensix yucen B npeaenax ot 0 mo 1024
B JIBOMYHYIO cUCTeMy cuucieHus. Bockmepuunas cucrema cuucienus. [lepeBon
qrcesl U3 BOCBMEPUYHOW CHUCTEMBbI B JBOMYHYIO U JECCATUYHYIO CHUCTEMBI U
oOparHo. IllectHaauarepuuHas cucreMa cuucieHusa. llepeBox uwucen wu3
IIECTHAAATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO U JECATHUYHYIO
CUCTEMBI U 0OpPATHO.

ApupmMeTnyeckre onepalnny B ABOMYHON CUCTEME CUUCIICHHS

2.7

Jlormueckrne  BbICKa3biBaHWA. Jlormyeckue  3HAUYCHUS  BBICKA3bIBAHUM.
DJIEMEHTApHbIE W COCTABHBIC BBICKA3bIBaHUS. JIOTHMUECKHE ONMEpalMU: «U»
(KOHBIOHKITHS, JIOTHYECKOE YMHOXKEHHE), «WI»  (TU3BIOHKIINS,
JIOTUYECKOE  CIIOKEHHE), «He» (Jlornueckoe oTpuuanue). llpuopurer
JTOrnyecKux onepauuii. OnpeneieHue HICTHHHOCTH COCTABHOTO BHICKA3bIBAHUS,
€CJIM W3BECTHHI 3HAYEHHUS MCTUHHOCTH BXOAIIMX B HEr0 AJIEMEHTAPHBIX
BbICKa3bIBaHUW. Jlornueckne BbIpaxeHus. [IpaBuna 3anmucu  JIOTHYECKUX
BbIpakeHui. [locTpoeHne TaGIuI] MICTUHHOCTH JIOTHYECKUX BBIPaKECHUN

2.8

Jlornueckue 3jieMeHThI. 3HAKOMCTBO C JIOTHYSCKMMHU OCHOBAMH KOMIIBHOTEpA

2.9

HenpepriBHbIE M nuckpeTHble moxaenu. Mmuranmonusie Monenu. HWrposbie
mozenu. OneHka aJleKBaTHOCTH MOJIEIH MOJEIUPYEMOMY OOBEKTY M IIENIAM
MOJICTTUPOBAHUS

2.10

Tabnuunbie Moaenu. Tabauia Kak mpeACTaBICHUE OTHOIICHUS.
baser marHbIX. OTOOP B TAOIHUIIE CTPOK, YIOBICTBOPSIONINX 3aIAHHOMY YCJIOBHIO

211

['pad. Bepmmna, pebpo, myTh. OpUEHTUPOBAHHBIE M HEOPHUCHTHPOBAHHBIE
rpadel. nuHa (Bec) peOpa. Becoas marpunia rpada. JlinHa myTH MEXIY
BepmHaMmu rpada. [louck ontumanbHOro Myt B rpade. HauanpHas BepiivHa
(MCTOYHWK) ¥ KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade.
Brruncnenne konuuecTBa MyTel B HAMPABICHHOM allUKJIMYECKOM Tpade

212

HepeBo. Kopenn, BepimuHa (y3en), quct, pedbpo (ayra) nepesa. Bricota nepesa.
[TognepeBo. Ilpumepsl wucnosb3oBaHust JepeBheB. llepebop BapuaHTOB C
NIOMOIIIBIO IEPEBA
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AJTOPUTMBI U IPOrPaMMHUPOBAHKE

3.1

CsoiicTBa anroputma. CriocoObl 3alucu alropuTMa (CIOBECHBIHM, B BUJIE OJIOK-
CXEMBI, IPOorpamMma).

CocraBieHue alropuTMOB U IIPOrpaMM C UCIIOIb30BaHUEM BETBIICHUM, LIUKJIOB U
BCIIOMOTaTEJbHBIX QJITOPUTMOB JUIsl ympaBieHuss ucnoiaxuteneM (Pobor,
Uepenaika, YepTe:xkHUK U Apyrue). BrIMogHEHUE aaropuTMOB BPYYHYIO U Ha
KOMITBIOTEPE

3.2

SA3pik nporpammupoBanust (Python, C++, Ilackans, Java, C#, llkonbHbid
AnropuTMUYEeCKUi S3bIK).

Cucrema nporpaMMHUpPOBaHUS: PEJAKTOp TEKCTa MporpamM, TPaHCIATOP,
OTJIaT4HK.

[lepemenHas: Tum, uMs, 3HaueHue. Llenble, BENIECTBEHHbIE M CHMBOJIbHbBIE
[IEPEMEHHBIE.

Onepatop mnpucBauBaHus. ApuU(]PMETHYECKHUE BBIPAKEHUS U TOPAJOK HX
BbIuKciieHNs. Onepanuu ¢ HEIbIMHM YMCIaMU: LEJI0YUCIEHHOE EJIEHUE, OCTATOK
OT JICJICHUS.
BerBnenus. CocTtaBHble YCHOBUSL (3alHMCh JIOTHUECKUX BBIPAKEHUN Ha
U3y4aeMOoM S3bIKE IporpaMMupoBanus). HaxoxneHne MUHUMyMa U MaKCUMYMa
U3 IBYX, TPEX U YEThIpEX yucel. Penenne KkBaapaTHOTO YpaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIE KOPHH.

[ukn ¢ ycnoBuem. Anroput™ EBKinaa 1isi HaX0KJI€HUST HauOOJIbILIEro 0011ero
JEUTENIS IBYX HATypaJIbHbIX 4yKcels. Pa30ueHue 3anucu HaTypaibHOrO 4Kciia B
HO3UIMOHHOM CUCTEME C OCHOBaHHEM, MEHBIIIUM WX paBHbIM 10, Ha OTHETbHBIE
U(pHI.

[{nkn ¢ mepeMeHHON. ANTOPUTMBI IPOBEPKU AEITUMOCTH OJHOTO LIEJOT0 YHCIIA
Ha JIpyroe, IPOBEPKH HATYPAJIBHOIO YUCIIA HA TPOCTOTY

3.3

O0paboTKka CHUMBOJIBHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) IMEPEMEHHEIE.
[locumBonpHas oOpa®oTka cTpok. I[lomcyer yacTOThl MOSBIEHUS CUMBOJIA B
cTpoke. BcTtpoeHnHble pyHKIMU U151 00pabOTKUA CTPOK

3.4

Onpenenenre BO3MOXKHBIX peE3yJIbTATOB pabOThl alropuT™Ma NpH JAHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OIPEICIICHUE BO3MOXKHBIX BXOIHBIX HAHHBIX,
MPUBOISIIUX K TAHHOMY PE3YJIbTaTy

3.5

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIkKa TIPOTpaMM, pPEAIU3YIOUIUX THUIIOBBIE  aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHMCJIOBBIX MAaCCHUBOB, Ha OJHOM M3 SI3bIKOB MPOrPaAMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, llkonpHbIi Anropurmudeckuii SI3bIK):
3al0JIHEHUE YHCJIOBOTO MAacCHBa CIIy4YaHBIMM YHUCJIAMH, B COOTBETCTBUM C
dbopmMyoii UM yTeM BBOJA YUCEI, HAXOXKJACHUE CYMMBI JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOUCK 3aJJaHHOTO 3HAYEHHUS B MACCUBE, IIOJICUET AJIEMEHTOB
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MacCuBa,  YJOBJICTBOPSIIONIMX  3aJlaHHOMY  YCJOBHMIO,  HaXOXKJIEHUE
MHUHUMAJbLHOTO (MaKCUMaJbHOIO0) 3yieMeHTa MaccuBa. COpTHUPOBKA MacCHUBa.

OOpaboTka TMOTOKA JIaHHBIX: BBIYHUCICHUE KOJIMYECTBA, CYMMBI, CPEIHETrO
apu(pMETHIECKOTO, MUHUMAJILHOTO W MaKCUMaJIbHOTO 3HAYEHUS SJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIECTBOPSIONIUX 3aJaHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. O0partHasi cBsi3b. [loyueHne CHUTHAIOB OT IM(POBBIX
JaTYNKOB (HANMpUMep, KacaHWs, pAcCTOSHHUSA, CBeTa, 3ByKa). I[IpuMepsl
UCIIOJIb30BaHUsl  MPHHIMIIA OOpaTHOM CBA3M B CHCTEMax YIPaBICHHS
TEXHUYECKUMH YCTPOWCTBAMH C TIOMOIIBIO JIATYMKOB, B TOM UYHCIC B
POOOTOTEXHUKE

WNupopmaninoHHbIE TEXHOIOTHU

4.1

TekcToBbIE TOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ab3al, CTpOKa,
CJIOBO, CUMBO).

TekcToBbIi mpoleccop - HMHCTPYMEHT CO3/aHMs, PEIAKTUPOBAHUS U
dbopmaTupoBanusi TekcToB. [IpaBuiia HaOopa TekcTa. PenakTupoBaHue TEKCTA.
CpoiictBa cumBojioB. pudgt. Tunsl mpudrtoB (pyOsieHble, C 3aceuKamH,
MoHoIMpuHHEIE). [lonyxupHoe u KypcuBHOe HauepTaHnue. CBolicTBa a03alles:
rpaHulbl, a03alHbIM OTCTYII, UHTEPBaJl, BhIpaBHUBaHUE. [lapamMeTpbl CTpaHUIIBL.
CrunieBoe hopmMaTupoOBaHUE.

CtpykTypupoBaHue HMHPOpPMALMKM € TMOMOUIBIO CHOUCKOB U  TaOmuL.
MHuoroypoBHeBble ciicku. [Jo0aBneHne Tabiul B TEKCTOBbIE JOKYMEHTHI.
BcraBka m300pakeHUN B TEKCTOBbIE JTOKYMEHTHI. OOTekaHue H300paKeHUi
TEeKCTOM. BkiltoueHre B TEKCTOBBIN JOKYMEHT auarpamm, Gopmys, HyMepauuu
CTPAHMIL, KOJIOHTUTYJIOB, CCBIJIOK U IPYTHX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnonp3oBanue rpaduueckiux mMprUMHUTHBOB.

Onepanuu penakTupoBaHus rpauueckux 0ObEKTOB, B TOM uuciie MUPPOBBIX
dboTorpaduii: m3smMeHeHHe pasmepa, oOpe3ka, MOBOPOT, OTpaKEHHE, paboTa ¢
obnacTssMu (BbIIENICHNE, KOMUPOBAHUE, 3aJMBKA IIBETOM), KOPPEKIIMS IIBETA,
SPKOCTH U KOHTPACTHOCTH.

BekropHnast rpaduka. Co3znmanre BEKTOPHBIX PUCYHKOB BCTPOSCHHBIMA
CpeICTBaMH TEKCTOBOTO TIPOIECCOpa WM JAPYTUX TpOorpamMm (MIPUIOKEHUHN).
JloGaBiieHE BEKTOPHBIX PUCYHKOB B JJOKYMCHTBI

4.3

[ToaroroBka MynbTUMENUUHBIX Tipe3eHTanui. Cnaiin. JlobaBneHue Ha ciaiin
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMH CIIaiiTaMH.
JloGaBieHure Ha Cllaiil ayIMOBU3YJIbHBIX TaHHBIX. AHUMAIMS. [ UrepcchuIKu

4.4

Tumbl gaHHBIX B sA4YelKaxX OdJIEKTPOHHON TaOiuibl. PemaktupoBanue u
dbopmatupoBanue Tabnui. BceTpoeHHble (GYHKIMH IS TTOMCKAa MaKCHUMyMa,
MUHMMYMa, CYMMbl U cpeaHero apudmerndeckoro. COpTUpPOBKA JaHHBIX B

BbIJIETIEHHOM Juarna3oHe. [loctpoenne nuarpamMm (ructorpamma, KpyroBas
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auarpaMmMa, TouedHas ruarpamma). Beibop tumna aumarpamMmel.
[IpeobpazoBanue popmyn npu konupoBaHuu. OTHOCUTEIbHAS, A0COIIOTHAS U
CMeEIIIaHHas aJpecarus

4.5

Y cI0BHBIC BEIYHCIICHUS B AJICKTPOHHBIX Ta0auax. CyMMHUpOBaHUE U TTOCYET
3HAYCHUA, OTBEYAIOIINX 3aJaHHOMY ycioBUI0. O6paboTka 00ibmnx HaOOPOB
TaHHBIX. YHCIIEHHOE MOJISTMPOBAHNE B DJICKTPOHHBIX TabIUIIax
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