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Mud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe yCTPOMCTBO 00padOTKH JAHHBIX

KommnproTep — yHUBEpCalbHOE BBIYMCIMTEIBHOE YCTPOHCTBO, paboTaromee IO
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CyNEepKOMIIbIOTEPbl. MOOMIIbHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTE€pa W WX HazHaueHue. [Ipoueccop. OnepaTtuBHas u
JOJITOBpEMEHHas! MaMsITh. Y CTpOKCTBA BBOJa U BbIBOAA. CEHCOPHBIN BBOJ, JaTYUKA MOOUIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTHUs KOMIIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KoMITbi0TepoB. COBpeMEHHbIE TEHIEHIIUN Pa3BUTHsI KOMITbIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYMCIECHUS.

[lepconanbHbiit koMmbtoTep. Ilpomeccop um ero xapakTepuCTHKH (TakToBas 4YacToTa,
paspsaHocts). OnepaTuBHas namath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBHIBOJA.
OO0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEpA, KECTKUH M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYMA JUIsl pa3IMYHBIX BUIOB HOCUTENIEH.

TexHnka 6€30MaCHOCTH ¥ MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpaMMBbl U JaHHBbIE

[Iporpammuoe obGecnieueHue kommbioTepa. llpukinaaHoe mnporpamMmHoe oOecredeHue.
CucremHoe mporpammHoe oOecrnedeHue. Cuctembl mporpammupoBanus. [IpaBoBas oxpaHa
mporpaMM W JaHHbIX. becniaTHble UM ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E oOecIieueHue.

@aiinel 1 nanku (katayorw). [IpuHnumbl moctpoeHus ¢ainoBeix cucteM. [lonHOE MMs
¢daiina (mankum). Ilyte x daitny (manke). PaGota ¢ daiinamum u KatajoramMu cpeicTBaMu
ONEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAaHUE, ITIEPEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢daiinoB u mamnok (karamoroB). Tumbl (daitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3zMepbl
(baitioB pa3UYHBIX TUIOB (CTpaHULA TEKCTa, JIEKTPOHHAs KHUTA, (poTorpadus, 3amuch MnecHu,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. Vcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck aitioB cpenrcTBaMu OneparuoOHHON CHCTEMBI.

KomneroTepHbie BUpPYCHI U Ipyryue BPEIOHOCHBIE Iporpammsl. [IporpamMmsl 1Sl 3allUThI
OT BUPYCOB.

KomnbroTepHblie ceTn

O6benunenne kommbloTepoB B ceTh. Cerb WuTepHer. Be0O-cTpanuna, BeO-cailT.
Crpykrypa aapecoB Beb-pecypcoB. bpaysep. [louckoBsie cuctemsl. [lonck uHbopMamuu mo
KJIIOYEBBIM CJIOBaM M M0 H300pakeHuto. JloCTOBEpHOCTh HH(POPMALUU, TOJIY4YCHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKALIU.

CeteBoii 3TuKeT, 0a30Bble HOPMBI MH(OPMAIMOHHOM STHKM W TpaBa NpU paboTe B
Wutepnere. Ctpateruun 0ezomnacHoro noseaeHus B iHTepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKHU

HNudopmanysa u uHpopManOHHbIE IPOLECCHI

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAayKH.

Wudopmanust Kak CBeJIEHHs, MpeIHa3sHAuYCHHbIE JUISI BOCHPUSATHS UYEIOBEKOM, U
uH(pOpMalUs Kak JaHHbIe, KOTOpble MOT'YT ObITh 00pabOTaHbl aBTOMATHU3MPOBAHHOM CUCTEMOI.



JIMCKPETHOCTH AaHHBIX. BO3MOKHOCTh ONMCAHUS HEPEPHIBHBIX OOBEKTOB U MPOIECCOB C
IIOMOIIBIO JUCKPETHBIX JAHHBIX.

WudopmanioHHbIe TPOLIECCH — MPOILIECCH, CBA3aHHBIE C XpaHEHUEM, TPEO0Opa30BaHUEM U
repeaaden JaHHbIX.

IIpencraBnenue uHopmanun

CumBon. Andasur. Momuocts andaButa. PazHooOpaszue S3bIKOB UM aigaBHUTOB.
EcrecTtBenHsle U ¢opmanbHble S3BIKH. AJN(QABUT TEKCTOB Ha PYCCKOM si3bIKE. J{BOMYHBIN
anpasut. KonmmuecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAIMI) (PUKCHPOBAHHOW TMHBI B
nBonyHoM andasure. I[IpeoOpa3zoBanme moboro amdasButa Kk JgBOMYHOMY. KommuecTBo
Pa3UYHBIX CIOB (PMKCHPOBAHHOW JUTMHBI B aJi(paBUTE OTPEACIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OAHOTrO ajiaBUTa € IMOMOINBIO KOJIOBBIX CJOB B JIPYyroM
andasuTe, KOJOBask TaOJINIIA, TEKOTUPOBAHHE.

JlBonunbiii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmanrionHelii 00bEM AaHHBIX. BUT — MuHHManbHas €IUHMIIA KOJMYECTBA
nH(popmMaluyu — IBOMYHBIN pa3psan. EauHuiel uzmepennus MHPOPMAIMOHHOTO 00bEMa JaHHBIX.
bur, 6aiiT, kunoOaliT, MeradalT, ruradaiT.

CkopocTb nepenauu JaHHBIX. EqUHUIBI CKOpOCTH Nepeaun JaHHbBIX.

KonnpoBanne tekcroB. PaBHomepHbili kon. HepaBHomepnsiii kox. Komuposka ASCII.
Bocemubutasie koaupoBku. [lonstue o koguposkax UNICODE. JlekonupoBanue cooOIIeHni ¢
HCI0JIb30BAHNEM PABHOMEPHOI'O U HEpaBHOMEPHOTo Kojia. MHpopManmoHHbIi 00bEM TEKCTA.

Nckaxxenue nHpopmMauu npu nepeaaye.

OOmee mnpexacraBieHue O IUGPOBOM IMPEICTaBICHUHM AayAHMOBHU3yalIbHBIX U JIPYTrUX
HEMPEPHIBHBIX TAHHBIX.

Komupoanue mnBera. IlBetoBie momenun. Moxpens RGB. I'nyOumna xoawpoBaHWsL.
[Tanurpa.

PactpoBoe u  BekTOopHOEe TmipeAcTaBieHHe — m3o0paxkeHui. [lukcenp.  OrenHka
nH(pOpMaTMOHHOTO 00BEMA IPaPUIECKUX JTAaHHBIX IS PACTPOBOTO U300pakKeHUSI.

KoaupoBanue 3Byka. Pa3panHocTs 1 yacToTa 3anucu. KoauyecTBo KaHAJIOB 3allUCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmMannoHHble TEXHOJIOTHH

TexkcToBbIE JOKYMEHTBI

TexkcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CIIOBO,
CHUMBOJ).

TexkcToBBIN MpoliecCOp — MHCTPYMEHT CO3/aHUA, PEAaKTHPOBaHUS U (HOPMATHPOBAHUS
TekcToB. [IpaBuna Habopa Tekcta. PemaktupoBanme Tekcta. CBoiicTBa cuMmBoiioB. [lpudr.
Tunsel mwpudtoB (pydrnenbie, ¢ 3aceykamy, MOHOWIWPHHHBIE). llomykupHOE M KypCHUBHOE
Hayeptanue. CBoiicTBa a03alleB: T'paHUIBI, a03al[HBIM OTCTYN, HMHTEPBal, BbIPAaBHHUBAHUE.
[Tapamertpsl ctpanunpl. CtuiaeBoe popmMaTupoBaHUE.

CrpykrypupoBanue WHGOPMALMU C TMOMOIIBIO CIHCKOB W Tabmuil. MHOTroypoBHEBbBIE
cnucku. JlobaBneHue TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHTHl. OOTekaHue H300paKeHHH TEKCTOM.
BxiroyeHne B TEKCTOBBIM JOKYMEHT auarpamm, ¢GopMys, HyMepaluu CTpaHHIl, KOJOHTUTYIIOB,
CCBIJIOK M IPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccraHoBka nepeHocoB. 1'0s10coBoi BBOJ TekcTa. OnTudeckoe
pacnio3HaBaHue TekcTa. KommbroTepHsblii nepeson. Mcmosb3oBanue cepBucoB MHTepHeTa miis
00paboTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ rpadudyeckuMu penakropamu. PactpoBeie pucyHku. cnonb3oBanue
rpadu4ecKux MPUMUTUBOB.



Onepanyy penakTUpOBaHHUS TpadUUecKuXx OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dororpadumii: u3MeHeHHE pa3Mepa, OOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢ obiacTIMu
(BpLIEIEHHE, KOIMPOBAHHE, 3aJIUBKA LIBETOM), KOPPEKLIMS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnass rpaguka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOIO TIpolLieccopa WM Jpyrux mnporpamm (mpuiokenuid). [loOaBiieHne BEKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

MyabTHMeIMiHbIE IPE3eHTANNU

[ToarotoBka MynabTUMEIUUHBIX Tpe3eHTanmid. Craiin. JloGaBieHne Ha CIali] TEKCTa H
n300paxeHuii. Pabora ¢ HECKOJILKHMH CIIaiIaMu.

JloGaBiieHHe Ha CIail ayANOBU3YaTbHBIX JAHHBIX. AHUMANHA. | HIEPCCHIIKH.

8 KJIACC

Teoperuveckne 0CHOBbI HHPOPMATUKH

CucremMsl cuUucjaeHus

Hemno3urmonnele W MO3UIIMOHHBIE CUCTEMBbl cuucieHus. AndaBur. OcHoBaHUE.
Pazsépuyras dopma 3anucu uucna. [lepeBos B NeCATUUHYIO CHUCTEMY YHCEN, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUHCIICHHSI.

PumMckas cuctema CUHNCIIeHHU.

JBonunas cucrema cuucienus. [lepeBoa menbix umcen B npeaenax or 0 mo 1024 B
JTBOWYHYIO CHCTEMY cyucieHus. BocbMepuuHas cuctema cuucienus. I[lepeBon umcen wu3
BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO H JICCITHUHYIO cUcTeMbl B oOpaTHo. [llecTHaamarepuyunas
cuctemMa cumcieHus. [lepeBon ducen W3 IIECTHAMIATEPUYHOM CHCTEMBI B JIBOUYHYIO,
BOCBMEPUYHYIO U ICCATHYHYIO CUCTEMBI U 0OpaTHO.

ApubmMeTnueckue orneparyy B IBOUYHOW CHCTEME CUNCIICHUS.

JIeMeHThI MaTeMaTHYeCKOiil JOTrHKH

Jlormyeckue BbICKa3biBaHUA. JIOrMyeckre 3HAYEHUs BBICKa3bIBAaHUW. DJIEMEHTApHBIE M
COCTaBHbIC BBICKa3bIBaHWsA. Jlormueckwe omnepanuu: «w» (KOHBIOHKIUA, JIOTHYECKOE
YMHOXEHHUE), «UIN» (TU3BIOHKINS, JIOTUUECKOE CIOXKEHHUE), «HE» (JIOTHYECKOE OTpHIlaHUuE).
[Tpuopurer norunueckux oneparuii. OnpeaeneHne ICTAHHOCTH COCTAaBHOTO BBICKa3bIBAHUS, €CITH
W3BECTHBI 3HAUYCHUS UICTUHHOCTH BXOJAIIUX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHUH. Jlormaeckue
BeIpakeHus. [IpaBuia 3amucu JIOTHYECKUX BbIpakeHHi. [locTpoeHue TabauIl MCTHHHOCTH
JIOTHYECKHUX BBIPOKCHUH.

Jlornueckue 371eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMIThIOTEpA.

AJITOPUTMBI M IPOTPAaMMHUPOBAHHE

Hcnonnuresn u aJirOpuTMbL. AJITOPUTMHYECKHE KOHCTPYKLIMHU

[lonsitne anroputma. MCHonHUTENM aarOpUTMOB. AJNTOPUTM Kak IUIaH YIpPaBIICHUS
HCIIOJHUTENEM.

CpoiictBa anroputMa. CriocoObl 3amucu aJropuTMa (CIOBECHBIH, B BHJE OJIOK-CXEMBbI,
porpaMmma).

AnroputMuueckue KOHCTPYKIMH. KoHCTpykius «ciemnoBaHuey. JIMHEHHBIH anroputM.
OrpaHv4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTh NPEIYCMOTPETh 3aBUCUMOCTh
MOCIIEIOBATEIbHOCTH BBITIOJIHAEMBIX JEHCTBHI OT HCXOIHBIX JIAHHBIX.

KoHcTpykiust «BeTBIIeHHEY: MOJTHAS U HemoaHast (opMbl. BeITIOIHEHNE U HEBBITIOJTHEHNE
ycnoBus (HICTUHHOCTbD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHceTpyKiust «mOBTOpEHUS»: UKl C 3aJaHHBIM YHCIOM TOBTOPEHUI, C YCIOBHUEM
BBITIOJTHEHUS, C IEPEMEHHON 1HUKIIA.

Pa3zpabotka s GopManbHOTO HCIIOJHUTENS aNrOPUTMA, MPUBOJAIIETO K TpedyeMoMmy
pe3ynbTaTy MpU KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3pa0oTka HECIOXKHBIX alrOpPHUTMOB C
WCIOJIb30BaHMEM IIMKJIOB W BETBJICHUN I yIpaBieHHs (POpPMaTbHBIMU HCIOTHUTEISIMU,



TakuMu Kak PoOort, UYepemnamka, Uepré&xHuk. BrIloiHEeHWE alTOPUTMOB BPYYHYIO U Ha
KoMmnbioTepe. CHHTAaKCHYECKUE U JIOTHYecKre OmMOKH. OTKa3bl.

S3bIK NIpOrpaMMHUpPOBaHUS

Azpik  mporpammupoBanust  (Python, C++, [Ilackanb, Java, C#, IlxonbHblii
AnroputMuueckuil SA3bIk).

Cucrema nporpaMMUpPOBaHUS: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIISITOP, OTIaAUHK.

[lepemenHnas: tur, ums, 3HaueHue. Llenple, Bel1eCTBEHHbIE U CUMBOJIbHbIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(MeTHUYECKHE BBIPAKEHUS U TOPSAOK HUX BBIUMCICHHUSL.
Onepanuu ¢ 1eapIMU YUCJIaMU: HEI0YUCIEHHOE JeJIEHUE, OCTATOK OT JICIICHHUS.

BerBnenusi. CoctaBHble ycaoBUS (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA M3y4aeMOM SI3bIKE
nporpamMMupoBanust). HaxoxaeHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBHIPEX YMCEI.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOUIETO BEIIECTBEHHBIE KOPHH.

JlnanoroBas 0T/IaJika MporpaMM: MOIIArOBOE BHIMOJIHEHHUE, IPOCMOTP 3HAYEHUN BETMYMH,
OTJIAZ0YHBIN BBIBO/I, BBIOOP TOYKM OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™m EBkimaa ans HaxoxAeHHs HanOOJIbIIEro OOIIero AeIuTeNs
JBYX HaTypaJbHbIX uncen. Pa3ObueHue 3amnucu HaTypajqbHOTO YMCia B MO3UIMOHHON CHUCTEME C
OCHOBaHMEM, MEHbILIUM WM paBHbIM 10, Ha OT/IENbHBIE IU(PBHI.

[ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKH JEITUMOCTH OJTHOTO IIEJIOr0 YKCiIa Ha JPYyroe,
MIPOBEPKU HATYpaJIbHOTO YHCJIa Ha MIPOCTOTY.

OOpaboTka  CHUMBOJIBHBIX  JaHHbIX. CHMBOJIbHBIE  (CTPOKOBBIE)  TEpEMEHHBIE.
[TocumBonbHass o00paboTka cTpok. I[loncdyér wyacToThl MOSABIEHUS CUMBOJA B CTpPOKE.
Berpoennbie pyHkunu 11 00paboTKU CTPOK.

AHaJM3 aJITOPUTMOB

OmnpeneneHne BO3MOXKHBIX pe3ylbTaTOB padOThl alropurMa MpHU JaHHOM MHOXKECTBE
BXOJHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJANIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

udposasi rpaMoOTHOCTH

I'no6anbHas cerb UHTEpHeET U cTpaTeruu 0e€30MacHOrO NOBeJAeHUsI B Hell

I'moGanpHas cerpb MuTepuer. IP-ampeca y3moB. CereBoe XpaHeHWE JaHHBIX. MeTOIbI
WHIUBUAYAJIBHOTO M KOJUIEKTUBHOIO pa3MelleHrs HoBoi uH(popmaimu B UuTtepuere. bombiine
JaHHbIE (MHTEPHET-IaHHbIE, B YACTHOCTHU JaHHbBIE COLUATIBHBIX CETEH).

[Tonsatue 06 nHGpOPMAIMOHHOHN O€30MaCHOCTH. YTPO3bl HH(YOPMAITMOHHON 0€30MaCHOCTH
npu pabotre B TIOOaNbHOW CETH U METOAbl NpOoTUBOJEHCTBUS uM. [lpaBuma OezomacHOM
ayreHTuuKanuu. 3amurta JuyHOW uHGopMauuu B UWHTepHere. be3omacHble cTpareruu
noBeaeHus B Uurepnere. IlpenynpexaeHue BOBIEYEHHS B JECTPYKTUBHBIE M KPUMHHAJIbHBIC
(dhopMBbI ceTeBOi aKTUBHOCTH (KUOEpOYIITUHT, PUIIUHT U ApyTrue Gopmbl).

PaGora B uHGOPMAIMOHHOM NMPOCTPAHCTBE

Buner nestenbHoctd B MHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI
(mouroBast ciyxk0a, BHJICO-KOH(EPEHI-CBSI3b M JApYrHe), CIpaBOYHbIE CIYXObl (KapThl,
pacmiucaHus U APYTHE), MOUCKOBBIE CITYKOBI, CIIy>KObI OOHOBJICHUS MMPOTPAMMHOTO 00ecreYeHUs
u gpyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycayr. OOnavHble XpaHWIHIIA JaHHBIX.
CpenctBa cOBMECTHOM pa3pabOTKu JOKYMEHTOB (oHJaiH-oducel). IlporpaMmMHoe obGecrieuenue
Kak BeO-CepBUC: OHJAHOBBIE TEKCTOBBIE U TpaduuecKkue peAaKTOphl, CpeAbl pa3padOTKH
MIPOTPaAMM.

TeopeTuueckue 0CHOBbI HH(POPMATHKHU

MopenupoBaHue KaK MeTO/I MO3HAHUSA

Mogens. 3anauu, pemaemble ¢ MOMOINBIO MojenupoBaHusd. Kiaccudukanumm mopenei.
MartepuanbHble (HaTypHble) W HHQOpPMAIMOHHBIE MOJAETH. HempepbiBHbIE U TUCKPETHHIE



mozaenu. WMmuranumonHuele Moaenu. HWrposble Moxenu. OleHka aJeKBaTHOCTU —MOJENU
MOJICTTUPYEMOMY OOBEKTY M LIETISIM MOACTHPOBAHUSI.

Tabnuaneie Moaenu. Tabmuia kak mpecTaBlIeHue OTHOIICHUS.

ba3bl mannbx. OTOOP B TAONMUIE CTPOK, YAOBIETBOPSIOIIUX 33JAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, myrs. OpueHTHpPOBAaHHBIE U HEOPUEHTHPOBaHHBIE rpadbl. JnuHa
(Bec) pebOpa. BecoBas matpuma rtpada. nmaa mytm Mmexnay BepmuHamu rpada. Ilowmck
ONTUMAJILHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BepIIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrumcieHne koiuvecTBa IMyTeH B HANPABICHHOM AI[MKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), JucT, pedpo (myra) nepea. Bwicota nepesa.
[onnepeo. [Ipumepsr ncnoap30Banus AepeBbeB. Ilepedbop BapHaHTOB ¢ TOMOUIBIO IePEBa.

[lonsiTe MateMaTHYECKOW MoOJeNu. 3afayd, pemaeMbple ¢ MOMOIIBI0 MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO0) MoAeTHpoBanus. OTINYHe MaTeMaTHYeCKOH MOJIETH OT HATypHOW MOJETH U
OT CJIOBECHOTO (JIMTEPATypHOTO) OMHCaHUs OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TOCTAHOBKA  3aJa4yH,  IOCTPOCHHUE
MaTeMaTH4YeCKOH  MOJeNW, TporpaMMHasl  peainu3aius, TeCTUpPOBaHWE, IPOBEICHHE
KOMIBIOTEPHOTO AKCIIEPHUMEHTA, aHAIIN3 €r0 PE3yTbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI U IPOrPpaMMHPOBaHHE

Pa3paboTka anropurmMoB U nNporpamMm

PazOmenne 3amaunm Ha mom3amaun. CocTaBieHHWE QJITOPHUTMOB M TIPOTPaMM €
WCTIOJIb30BAHUEM BETBIICHHH, IIMKIOB W BCIIOMOTATEIbHBIX AJITOPUTMOB JIJISl YIPABJICHUS
UCTIONHHUTENEM POOOT WMim ApYyruMH HCTIOJHUTENSIMH, TakuMH Kak Yepenamka, YepTéxHUK n
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE M OTJIaJKa
MPOrpaMM, PEATU3YIOMINX THUIIOBbIE AITOPUTMBI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MacCHBOB,
Ha OJHOM M3 s3bIKOB TporpammupoBanus (Python, C++, Ilackambs, Java, C#, IIkonbHbIit
AnropuTMHUUYeCKH SI3BIK): 3alOJIHEHHE YHCIOBOTO MacCHBa CIIyYalHBIMH YHCIAMHU, B
COOTBETCTBUU € (HOpMYINION WM MyTEM BBOJA YMCEN, HAX0XJACHUE CYMMBbI JIEMEHTOB MaCcCHUBA,
JUHEHHBIH TOMCK 3aJJaHHOTO 3HAYEHHMS B MacCuUBe, TOJCYET DIIEMEHTOB MAacCHBa,
YAOBIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO, HAaX0XJEHHE MHUHUMAJIbHOIO (MaKCHUMAaJbHOTO)
aneMenTa MaccuBa. COpTUPOBKA MacCUBa.

O06paboTka MOTOKA  JIAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CPEIHEro

apudmeTuyecKoro, MUHUMAaJIBHOTO u MaKCHMaJIbHOTO 3HAYEHUS AJIEMEHTOB
MIOCJIEIOBATEILHOCTH, YAOBIETBOPSAIOIIUX 33JaHHOMY YCIOBHIO.
Yupasienue

Vnpasnenue. Curnan. OOpatHas cBs3b. IlonmyueHue cursaiaoB oT HUGPOBBIX JATUUKOB
(xacaHusi, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [Ipumeps! CHOIb30BaHUs IPUHIIMIIA 00OpaTHON
CBS3M B CHUCTEMax YIPABJICHUS TEXHUYECKUMH YCTPONCTBAMHU C IOMOIIBIO JAaTYMKOB, B TOM
qucie B poOOTOTEXHUKE.

[Ipumepsl  poOOTH3MPOBAHHBIX CUCTEM (CHCTEMa  yIpaBJIEHUs  JIBUKEHHEM B
TPaHCIIOPTHOM CHCTEME, CBApOYHAs JIMHUSA aBTO3aBOJA, aBTOMATU3UPOBAHHOE YIIPABJICHHE
OTOILUIEHUEM JIOMa, aBTOHOMHAs CHUCTEMA YIPABJIECHUS TPAHCIOPTHBIM CPEACTBOM U IpYyrue
CUCTEMBI).

HNupopmannoHHbIe TEXHOJIOTHH

DJIEKTPOHHBIE Ta0THIbI

[TonsiTue 00 3MeKTPOHHBIX TaOuuuax. TUNBI JaHHBIX B sYE€HKaX 3JEKTPOHHOW TaOJIUIBI.
PenaktupoBanue u gopmarupoBanue Tadauu. BerpoeHHble QYHKIMM IS TOMCKAa MaKCUMyMa,
MUHUMYMa, CYMMBl M cpeaHero apu@mernueckoro. COpTHpOBKAa TaHHBIX B BBIJICIIEHHOM
muana3zoHe. IlocTtpoenme nuarpamMm  (THcTOrpamMma, KpyroBas —JauarpamMma, TOuY€YHas
nuarpamma). Beibop tumna nuarpammel.



[Tpeo6pazoBanue hopmyi mpu KonupoBaHuu. OTHOCHTENIBHAS, A0COTIOTHASL M CMELIaHHast
aJpecarys.

VY ci10BHBIE BBIYHUCIEHUS B 3JIEKTPOHHBIX TaOnuuax. CyMMUpOBaHHUE U MOACYET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka Oonpminx HAOOpOB HaHHBIX. YucieHHOE
MO/JICTUPOBAHUE B DJICKTPOHHBIX TAOIHUIIAX.

HNudopmannoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00IIIECTBE

Ponp nHGOpPMAIMOHHBIX TEXHOJIOTHH B PAa3BUTUM SKOHOMHKH MHpPA, CTPAHbI, PETHOHA.
OTKpBITHIEC 00pa30BaTEIbHBIC PECYPCHI.

[Ipodeccun, cBsi3anHble ¢ HHOOPMATHKOW HW WHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-
TU3aifHep, MPOTPAMMHUCT, pa3padOTUUK MOOMJIBHBIX MPHIOKEHUN, TECTUPOBIIUK, APXUTEKTOP
ImporpaMMHOIO OGCCHC‘ICHI/DI, CIICHHUAIMCT 110 aHAJIIM3Y JaHHbIX, CUCTEMHBIN AIMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA IMPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

N3yuenne mHPOpPMATUKH HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpPaBJICHO Ha
JOCTIKEHHE OOYYalOIIMMUCS JMYHOCTHBIX, METAlpEeJIMETHBIX M TPEAMETHBIX PpE3yIbTaTOB
OCBOEHUS COJIEp’KaHUs y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBIEHHOCTh Ha pELIEHUE 3a/Jad BOCIUTAHMUS,
Pa3BUTHS U COLMAIIMN3AIUH 00yJaIOINUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uzydeHuss mHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIEIYIOUINE TMYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEIUI0, IOHMMaHue 3HAa4eHUsI HH(POPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JIOCTOBEPHOU MH(pOpMaluell 0 nepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHUSIX
B 005acTH MH(OPMATUKK U MH(OPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAy4YHBIX
3HAHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpUEHTAIMsI Ha MOpaJbHbIE IEHHOCTH UM HOPMBI B CHUTYallUsIX HPaBCTBEHHOTO BHIOODA,
TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U MOCTYINKH, a TaKKe MOBEICHHE U MOCTYIKH JAPYTUX
JIOJe C MO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUMN
MTOCTYIIKOB, aKTUBHOE HEMIPHUATHE aCOIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIMTAHUSA:

IIPEJCTAaBICHUE O COLMAIBHBIX HOpMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBAX, COONIOEHUE MPaBUJl OE30IaCHOCTH, B
TOM 4YHCJIE HAaBBIKOB 0€30IIaCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOIL
COBMECTHOM JI€ATEIbHOCTU IPH BBINOJHEHUM Y4YeOHBIX, IO3HABAaTEIbHBIX 3aJay, CO3JAaHUU
Y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHMMAaHMIO M B3aUMOIIOMOIIM B IIpOIiEcce 3TOU
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OIIEHUBATh CBOE MOBEIECHHE U MOCTYIKH CBOMX TOBAapHIIECH
C MO3ULH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUIA NOCTYIIKOB;

4) HeHHOCTeil HAYYHOIr 0 MO3HAHUSA:

C(OPMHPOBAHHOCTE ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLlecCax U HMH(MOPMAILMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKK U COCTAaBJIAIOLINX 0a30BYIO
OCHOBY /1715l IOHUMAaHUS CYIIHOCTH Hay4YHOM KapTUHBI MUDA;

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HAlpaBIEHHOCTH M YPOBHS 00Y4YEHUs B AajbHEUIIEM;

OBJIaZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEIOBATEIbCKON JEATENbHOCTH, YCTAHOBKAa Ha
OCMBICIICHHE OIbITa, HAOIIOAEHUH, IMOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJUIEKTUBHOT'O OJ1aromnoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMALMOHHOW  KyJAbTYpbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTEJIbHON paboThl ¢ yUEOHBIMHM TEKCTaMH, CIIPAaBOYHON JIMTEPAaTypol, pa3HOOOpa3HBIMU
cpeAcTBaMU HH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHs CaMOCTOSITENIbHO OIpElesiTh
LIEJIN CBOEro OOydeHHus, CTaBuTh M (opMynupoBaTh i ceOs HOBblE 3a7aud B y4d€le H
[IO3HABATEIbHON JIEATEIIBHOCTH, pPa3BUBaTb MOTHUBBI M MHTEPECHl CBOEH II03HABATEIbHON
NESITEIBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 *HU3HH, B TOM YMCJIE€ U 32 CYET OCBOEHMS M COONIOJICHUS TpeOOBaHMIA
0€e30MacHOM 3KCIUTyaTalluy CPeICTB MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3y4eHHIO Tpodeccuil U Tpyaa B cdepax nmpodeccuoHaTbHON
NEeATeIbHOCTH, CBSI3aHHBIX C HMH()OPMATHKOW, MPOrpaMMHPOBAHHEM W WH(GOPMAIMOHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSAX HAYKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOW TpAaeKTOpUH OOpa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTUY€CKOr0 BOCTIMTAHUA:

OCO3HAHHUE ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U IMyTEeH UX pElleHus, B TOM
quclie ¢ y4éTOM BO3MOKHOCTEN HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K M3MEHSIIOINIMMCH YCJOBHUSIM COLNHAJBHOH U
NPUPOTHOH Cpeabl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJBbHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAYyLIEH JEesATENIbHOCTH BO3pacTa, HOPM U IMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIIHNX
B BUPTYQJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHSI IMPOrpaMMbl 1O HHPOPMATHKE OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHbIMU JNENCTBUSIMU — ITO3HABATEJIbHBIMU,
KOMMYHHUKaTUBHBIMH, PETYJIATHBHBIMHU.

IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBHS

ba3oBbIe Jornueckue AeMcTBHUA:

YMEHHUE ONpEAeNiaTh IMOHATHSA, CO3/aBaTh OOOOIICHUS, YCTaHABJIMBATh AaHAJIOTHH,
KJIacCU(PHUITUPOBATh, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKAIIUH,
YCTaHABJIWBATh MPUYUHHO-CICACTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKHE PACCYKICHHS, IeNaTh
YMO3AKJIIOYCHUS (MHAYKTUBHBIC, ISTyKTUBHBIC U TI0 aHAJIOTHH) U BBHIBOJIBI,

YMEHHUE CO3/1aBaTh, MPUMEHATHh W NMPE0OPa30BHIBATh 3HAKH M CHUMBOJIBI, MOJIETTH M CXEMBI
JUTsI peleHrs yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

CaMOCTOSITEJIPHO BBIOMpATh CIOCOO pemieHus ydeOHOH 3ajadd (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHHS, BBHIOMpaTh HaWOOJee TMOIXOMANIMA C Y4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

(dhopMyaUpOBaTh BOMPOCH], (PUKCUPYIOIIME Pa3pblB MEKIY PEATbHBIM M JKEJIaTEIbHBIM
COCTOSIHUEM CHUTYaIluH, 00bEKTa, ¥ CAMOCTOSITEIbHO YCTAHABIMBATH HCKOMOE M JIAHHOE;

OIICHUBATh HA MPUMEHHMOCTb U JOCTOBEPHOCTh HH(OPMAIUIO, IMOJYYEHHYIO B XOJI€
HCCIIEI0BaHHUS;

MMPOTHO3UPOBATh BO3MOXKHOE JalIbHEHINIEe pPa3BUTHE TIPOIECCOB, COOBITMH M HUX
MOCJICJICTBUS B aHAJIOTMYHBIX WM CXOJIHBIX CUTYAlLlUAX, a TAK)KE BBIBUTATH MPEATONI0KEHHUSI 00
WX Pa3BUTHUU B HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITh IeDUIUT UHPOPMAINH, JAHHBIX, HEOOXOAUMBIX I PELICHUs! MOCTaBIECHHON
3aJ1a4uM;

MPUMEHSITh Pa3NUYHbIE METOMAbl, MHCTPYMEHThl M 3alpochl MpU TIOUCKE U OTOOpe
uHOpPMallUd WM JAaHHBIX W3 HMCTOYHHMKOB C YYETOM TMPEISIOKEHHON y4deOHO# 3amaud u
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH WHGOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMy mpeacTaBieHUs WHOOPMAIUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4 HECTIOKHBIMUA CXeMaMH, AHarpaMMaMu, WHOW rpadukoii u
UX KOMOMHAILIUAMU;



OILICHUBATh HAJAEKHOCTh MHPOPMALMU TIO KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIEM WIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO;
3G PEKTUBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATH HH(OPMAIHIO.

KoMMyHuKaTHBHBbIE YHHBepPcaJbHbIe YUeOHbIe JeiicTBUSA

Oo0menmne:

COIIOCTaBJIATH CBOH CYXKICHHUA C CYXKACHUAMU  APYrux Y4YaCTHHUKOB  JuaJiora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

HY6JH/I‘-IHO MpEaACTaBJIATH PE3YJIbTAThI BBIIIOJIHEHHOT'O OIIbITa (BKCHepI/IMeHTa,
HCCIeI0OBaHUs, TIPOCKTA);

CaMOCTOSITEIIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YY4E€TOM 3a7ad MpPE3CHTAlMH U
oco0eHHOCTEH AyAJUTOPUN U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U ITMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUEM UJINIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHMYECTBO):

MMOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHIMBUIYAIbHOW pabOThl Ipu
pelIeHNH KOHKPETHOM PpOo0OIeMBbl, B TOM YHUCIIE€ IPU CO3AaHUN MH(OPMALIMOHHOTO IPOAYKTA;

MIPUHUMATh 1eJIb COBMECTHONM HMH(QOPMAIIMOHHOM JesTeNbHOCTH NO cOopy, oOpaboTke,
nepenade, Gpopmanuzanmu HHOOPMAIUU, KOJUIEKTUBHO CTPOUTH JEUCTBUS MO €€ JOCTHIKEHUIO:
pacrpenensaTh poJH, J0TOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIILTAT COBMECTHOU PabOTHI,

BBITIOJIHATE CBOIO YacTh PalOThI ¢ MHpOpMaed Wi UHGOPMAIMOHHBIM IMPOIYKTOM,
JOCTHUTasl KAUECTBEHHOTO Pe3ysbTaTa Mo CBOEMY HAIPaBJICHHUIO U KOOPAMHUPYS CBOU JEHCTBUS
C APYIrUMHU YICHaAMH KOMaHIbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAAa B 0OUIMIT HHPOPMAIIMOHHBIM MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJEHCTBUS;

CpPaBHUBATh pE3ylbTaThl C HCXOAHOM 3ajaueil M BKJIAJ KaXIOro 4JeHa KOMAaHIbl B
JOCTH)KEHUE DPE3yJIbTaTOB, Pa3lesiATh c(epy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTh K
IIPEJOCTaBJIEHUIO OTYETA MEepe]] TPYIIION.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX MPOOIEMBbI, TpeOyIolue peuIeHus;

OPUEHTUPOBAThCS B PA3IMUYHBIX MOJAXOJaX K MPUHATUIO pelIeHUuN (MHIUBUIYyaIbHOE
MIPUHSATHE PEIICHUHN, IPUHATUE PELICHU B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh AJNTOPUTM pelIeHHs 3ajaud (WM €ro 4acTb), BBIOMpATh
crnocob pemieHuss ydeOHOM 3amaud C y4€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBATh MpejlaraeMble BApUaHThI PEIICHUN;

COCTaBIIATh IJIaH JCWCTBHIA (IJIaH peaau3allid HaMEYEHHOTO alTOpPUTMa pEIICHHS),
KOPPEKTUPOBATh MPEJIOKEHHBINA aqrOPUTM C YYETOM TMOTY4YECHUS HOBBIX 3HAaHUN 00 M3ydyaeMoM
00BEKTE;

JieNaTh BBIOOP B YCIOBUSIX MPOTUBOPEUHBOM MHPOpMaluu U OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

CaMOKOHTPOJIB (pediexcust):

BIIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH U PeIICKCHH;

JIaBaTh OLEHKY CUTYALIMH U TIpeajararh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT M NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH
penieHny yueOHOH 3a1auu, aAanTUPOBATh PEIICHUE K MEHSIOIINMCS 00CTOSTENbCTBAM;

OOBSACHATh TPUYUHBI JOCTHKCHUS (HEJAOCTHIKEHHUS) pe3ylbTaToB WHGOPMAIMOHHON
NeSITeNFHOCTH, JaBaTh OIICHKY NPUOOPETEHHOMY OMBITY, YMETh HaXOJIUTh TO3UTUBHOE B
MPOU30IIEAIIEH CUTYaLIUH;

BHOCUTH KOPPEKTUBHI B JAEITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENECTB, N3MEHUBIITUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITNOOK, BO3HUKIIUX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTATa IICIH U YCIOBHUSM.

OMOUMOHATbHBIA HHTE/JIEKT:

CTaBHUTH ceOs1 Ha MECTO JAPYTrOro YeJoBeKa, IOHUMAaTh MOTHBBI U HAMEPEHUS IPYTOro.

IpunsTHE CEOSI M APYTHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHMPOBATh BCE BOKPYI JaXe B YCIOBHUSX OTKPBITOTO
JOCTYyIA K JIF0O0BIM 00bEMaM HH(DOPMAITHHL.

HNPEIMETHBIE PE3YJIBTATbBI

K kon1y o0ydenust B 7 kjiacce y oOyqaromerocst 0yyT copMUpOBaHBI CISAYIONIUE YMEHHS:

MOSICHATH Ha MPHUMEPaxX CMBICI MOHATHH «HH(POpMaIusy, «MHPOPMAIIMOHHBIN MPOLIECCy,
«00paboTka nHpopMaUN», «XpaHeHHE HHOpMaLIUNy, «epeaada HHPopMaLuny;

KOJMPOBATh M JIEKOJWPOBATH COOOIIEHUS MO 3aJaHHBIM TpaBUIIaM, JEMOHCTPUPOBATH
MOHWMaHUE OCHOBHBIX NPUHIUIIOB KOJUPOBAaHHWS WHQPOPMALWK  PA3IMYHONH  TPUPOJIBI
(TEeKCTOBOM, rpaMUeCKOM, ayano);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3JIMYHBIX al(aBUTAaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHusT HH(POPMAIIOHHOTO 00BhEMa M CKOPOCTH TIepeIayn JaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpadMUecKuX, 3BYKOBBHIX (HailioB W
BH1€0(DaiisioB;

MPUBOANTH TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHWs W Tepeaadn WHGOpMAIWH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICIISITH OCHOBHBIE ATAIbl B UICTOPUHU M TIOHUMATh TE€HICHITNH Pa3BUTHs KOMITBIOTEPOB U
MIPOTPAMMHOTO 00ECTICUCHHSI;

MoJlyyaTb ¥  HCIOJb30BaTh HH(OpPMALMIO O  XapaKTEPUCTHKAX IEPCOHAIBHOTO
KOMITIBIOTEpPA M €r0 OCHOBHBIX 3JIeMEeHTax (TMpolleccop, ONEepaTUBHAS MaMsITh, TOJTOBpEMEHHAs
MaMsTh, yCTPONCTBA BBOAA-BBHIBOJA);

COOTHOCHUTbH XapaKTEPUCTUKHU KOMITbIOTEpA C 33/1a4aMy, PEIIaeéMbIMH C €T0 MOMOIUIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (PaillioBON CUCTEMBI (3aMUCHIBATh IMOJTHOE
uMs (aitna (katanora), myTh K ¢aiiay (Karajaory) Mo HMEIMEMyCs ONMHUCAaHHI0 (PaiioBoi
CTPYKTYPBI HEKOTOPOTO MH(POPMAITMOHHOTO HOCUTEIS);

paborath ¢ (ailIoBOM cHUCTEMOW TNEPCOHATLHOTO KOMIIBIOTEpAa C HCIOJIb30BAaHUEM
rpadpuuyeckoro  uHTepdelica, a  UMEHHO: Co3[aBaTh, KOMHPOBAaTh,  IE€pPEMEIaTh,
MePEUMEHOBBIBATh, YIAIATh U apXUBUPOBATH (ailfibl U KaTaJoru, UCIOJIb30BaTh AaHTUBUPYCHYIO
MIPOrpaMMmy;

MPEJICTaBIATh  PE3YyNbTaThl CBOCH  JEATEIBHOCTH B  BHUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUNHBIX TPE3CHTALINN;

uckate wuHpopManuio B IHTepHeTe (B TOM 4YHClE, IO KIIOYEBBIM CIIOBaM, IIO
M300paXeHHI0), KPUTUUECKH OTHOCUTHCS K HaWJeHHOW MH(OpMAaIMU, 0CO3HABAs OMACHOCTD JIJIs
JUYHOCTH U OOIIeCTBa PACHPOCTPAaHEHUS BPEAOHOCHONM HHOpPMANMKU, B TOM YHUCIE
AKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpECOB BEO-peCypCcoB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIUH;

coOmonarb  TpeOoBaHMs  Oe30MacHOW  OSKCIUTyaTallMM  TEXHMYECKHMX  CPEJCTB
MH(GOPMAIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COOMIOATh CETEBOM ITHKET, 06a30BbIE
HOPMBI HH(GOPMALIMOHHOM 3THKH U MpaBa MpH paboTe ¢ MPUIOKEHUIMHU Ha JIIOObIX yCTpOHCTBaX
u B MIHTepHeTe, BEIOMpaTh O€30MacHble CTpAaTeTuy MOBEJICHHS B CETH;

MPUMEHSITh METOAbI MPO(MUIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB WH(GOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH Ha 3J0pOBBE MOJIB30BATES.

K koHI1y 00yueHus B 8 kjacce y oOyqaromnierocsi 0yyT copMHUpPOBaHbI CIEIYIOLUINE YMEHUS:



MOSICHATh Ha NPUMEPAX pa3iuuvsg MEXAy TMO3UUUOHHBIMU U HEMNO3ULHUOHHBIMHU
CUCTEMAaMHM CUUCIICHUS;

3amuChIBaTh U CpaBHHUBATh wLenble uncia oT 0 g0 1024 B pa3iuyHBIX MO3UIIMOHHBIX
cucTeMax cYMcieHHs (C OCHOBaHHMSIMHU 2, 8, 16), BBINOMHATH apu(METHUYECKHE OIepanuu Haj
HUMU;

pacKpbIBaTh CMBICIT TOHSTHH «BBICKA3bIBAHUEY», <JIOTHYECKAs OIEpaIus», «JIOTHYECKOE
BBIpKCHUEY,;

3alUCHIBATh JIOTUYECKUE BBIPAXKEHHUS C HCIOJb30BAaHUEM TU3BIOHKIIMUA, KOHBIOHKIIMH U
OTPUILIAHMS, OMPENCNSITh HCTUHHOCTHh JIOTMYECKUX BBIPAKEHUM, €CITU HW3BECTHBI 3HAYCHUS
WCTUHHOCTH BXOJSIIHUX B HETO NEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTHHHOCTH JUIS JIOTHYCCKUX
BBIPAKECHU;

pPacKpbIBaTh CMBICT MOHSATHH «HMCIIOJHUTENDY, «AITOPUTM», «IIporpamMmay, MOHUMas
Pa3HUILY MEXy YHOTpeOIeHUEM ITUX TEPMUHOB B OOBIJIEHHOM peur U B HH(POpPMATHKE;

OTHCHIBATh AJITOPUTM DPELIECHUS 3aJauyd pa3IU4HbIMH CIOCO0aMH, B TOM 4YMCIE B BUJIE
OJIOK-CXEMEI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O M Ha KOMIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
HCI0JIb30BAHMEM BETBJICHUN M LUKJIOB JUIS YIpaBJICHHs MCHOJHUTENSIMU, TaKUMH Kak Polor,
UYepenamka, YepTEKHUK;

WCIIOIb30BaTh KOHCTAHTHI U TEPEMEHHBIE PA3JIMYHBIX THIOB (YHUCIOBBIX, JOTHYECKUX,
CHUMBOJIbHBIX), a TAKXKE COJIEpKAIINE UX BHIPAKEHUS, HCIIOJIb30BaTh ONEPaTOp NPUCBAUBAHUS;

HCI0JIb30BATh MPHU Pa3pabOTKe MpOTrpamMM JIOTUUECKUE 3HAYSHMS, ONlepallii U BbIPaKEHUS
C HUMU;

aHAJIM3UPOBATH MPEATIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEAETATh, KaKHe Pe3yIbTaThl
BO3MO>KHBI TP 33JJAHHOM MHOKECTBE MCXOJHBIX 3HAUEHUH;

co3/1aBaTh U OTJAXKUBATh MPOrPaMMbl Ha OJTHOM U3 S3bIKOB MporpammupoBanus (Python,
C++, Ilackame, Java, C#, lllkonpHBIH ANTOPUTMHYECKUN SI3BIK), peaiM3yIOIINE HECTOKHBIC
aIrOpuTMbl 00pabOTKM YHMCIOBBIX JAHHBIX C KCIOJb30BAaHHEM IUKIOB U BETBJICHUH, B TOM
YUCIIE PEANM3YIOIIUME MPOBEPKY JAECIUMOCTH OJHOTO IEJIOr0 4YHClIa Ha JpYyroe, IMPOBEPKY
HaTypaJIbHOTO YKCiIa Ha IPOCTOTY, BbIAENIEHUs U(p U3 HATYPAIbHOTO YHCIIA.

K konIty 00yueHus B 9 kyacce y oOydaromerocst 0yayT copMHUpOBaHbI CICTYIOIINE YMECHHUS:
pa30buBaTh 3aaud Ha MOJ3a/la4M, COCTABJISTH, BBHINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBbIE aJTOPUTMBI C HCIOJb30BAaHHMEM BETBJICHHI, LHMKJIOB M BCIOMOTaTEIbHBIX
QITOPUTMOB JIJIs1 YIIPABIIEHUS UCIIOTHUTENISAMHU, TakUMU Kak Po6oT, Uepenarika, UepT&XHUK;

COCTaBIIATh M OTJIAXHUBATh MPOTPAMMBI, PEATHU3YIOIIUE TUIIOBBIE aIrOpUTMbI 00pabOTKU
YHCIIOBBIX MOCEI0BATEIBHOCTEN HIIM OTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAaKCHMYMOB,
MUHHUMYMOB, CyMMBbI WM KOJIMYECTBA 3JEMEHTOB C 33/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s3p1KOB nporpammupoBanus (Python, C++, [lackans, Java, C#, LlIkonpHBIH ANTOpUTMUYECKUI
S3bIK);

PacKpbIBaTh CMBICI MOHATHI «MOJETBY, «MOJCIUPOBAHKUEY, ONPEAETATh BUIABI MOJETCH,
OIICHUBATh aJICKBATHOCTh MOJETU MOJCINPYyEeMOMY OOBEKTY U LIEISIM MOJICIMPOBAHMS,

HCIOJIb30BaTh T'padbl U AepeBbs A MOJACTUPOBAHUS CUCTEM CETEBOM M HepapXHU4ecKou
CTPYKTYPBI, HAXOJUTh KpaTyaliuii myTh B rpade;

BBIOMpATh CHOCOO TMpEICTAaBIEHUs TAHHBIX B COOTBETCTBHHU C TOCTaBICHHOW 3agadeit
(Tabnuipl, cxeMbl, TpaduKU, TUArPaMMBbI) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB 0OpabOTKHU NaHHBIX;

WCIOJIb30BaTh DIEKTPOHHBbIE TaOMUIBl s 0OpaOOTKM, aHanW3a W BU3yalIU3alHUH
YHCIIOBBIX JAaHHBIX, B TOM 4YHCIIE€ C BBIJCIIEHHEM JHana3oHa TaOJIHIbl U YHOPSI0UYHMBAHUEM
(COpTHPOBKOI1) €ro AIIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJIEKTPOHHBIX Tabmunax Qopmymnbl A pacd€ToB C
WCIOJIb30BAHMEM BCTPOEHHBIX apupMeTHueckux (yHKUUKA (CyMMUpOBaHHE U TMOACUET



3HAYeHUH, OTBEYAIOIIMX  3aJaHHOMY YCJIOBHMIO, CpeaHee apu(PMETHYEeCKOoe, IOUCK
MaKCUMajJbHOTO M MHUHUMAJILHOTO 3HAYCHHs), aOCOJIIOTHOH, OTHOCHTEIIBHOW, CMEIIaHHOM
azpecaluy;

HCII0JIb30BATh 3JIEKTPOHHBIE TaOMMIBl JJIS YUCIEHHOTO MOJEIMPOBAHUS B IPOCTHIX
3ajauax U3 pa3HbIX MPEIMETHBIX 00JIaCTel;

HCII0JIb30BATh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIIUOHHBIE
CepBUCHI, O0JauHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE W Trpadudeckue
peIaKTophl, Cpeabl pa3paboTKH)) B yueOHOM M TOBCEIHEBHOM JI€ATEILHOCTH;

MPUBOANTH TPHUMEPHI HCIIOJIb30BAaHHUS TeOMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYIapCTBEHHBIX YCIYT, 00pa30BaTelIbHBIX cepBUCOB MHTEpHETa B y4eOHOM M MOBCEIHEBHOM
NeSITENIbHOCTH;

HCIOJIb30BAaTh  pa3jMuHblE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO IPOTrPaMMHOIO
obecrnieveHus, 3allyiaTh NepPCOHATBHYI0O HHPOPMAIMIO OT HECAHKIMOHUPOBAHHOIO JIOCTYINA U
€ro TMOCJIEACTBUHM (pasriamieHusi, IOJMEHbI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTHYECKUX AacleKTOB HCIOJIb30BaHUS ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LU(POBOHN cle/l, ayTeHTUYHOCTh CYOBEKTOB U PECypcoB, OMACHOCTh
BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh IMOMBITKA M TPEAyNpekIaTh BOBJIEUEHHE ce0s M OKpYKaloluX B
JNECTPYKTUBHBIE U KPUMHMHAJIbHBbIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM uHucie KHUOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpaxTieckie (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Paznea 1. llndpoBasi rpaMoTHOCTH
11 KommbroTep — yHHBepcabHOE YCTPOHCTBO ) bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmmoreka [{OK
1.2 Hporpamt 1 panHbie 4 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 Kommnbioreprrie ceru 2 https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH()OPMATHKH
71 Nudopmanms u uHGOpMAITMOHHBIE ’ bubmuorexa [JOK
' MIPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 lpencrasnenme miopmarm ? https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznea 3. UndopmanmoHHbie TEXHOJOTHH
bubmuoreka [JOK
31 TexcroBeIe JOKyMEHTSI 6 I https://m.edsoo.ru/7f41646e
bubmuoreka [JOK
3.2 Kommiorepnas rpaguka 4 https://m.edsoo.ru/7f41646e
N bubmuoreka [JOK
3.3 MynbTUMEIUIHBIE TPE3EHTALNT 3 1 https:/m.edsoo.ru/7f41646e
Hroro no paszneny 13




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
1.1 CHCTEMBI CaHCIICHIS 6 ! https://m.edsoo.ru/7418516
. bubnuoreka [JOK
1.2 DNIeMEHThI MaTEMaTUYECKON JIOTUKH 6 1 https:/m.edsoo.ru/7f418516
Hroro no pazneny 12
Paszpnen 2. Anropurmsl M IPOrpaMMHPOBaHue
71 HcnonauTeny u anropuTMel. 10 1 bubnuoreka [IOK
) AJTOPUTMHUYECKHE KOHCTPYKITUN https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
22 FI3BIK IPOrPAMMUPOBAHILA 0 hitps://m.eds00.ru/7f418516
bu6mmoreka [IOK
23 AHATI3 AT OPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




9 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€30MacHOTO MOBE/ICHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pa6ora B nnopmanroHHOM 3 bubnuorexa [JOK
' IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
bu6mmoreka [IOK
2.1 MonenupoBaHue KaK METO]T TO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHHe
bu6mmoreka [JOK
3.1 Pa3zpaboTka anropuTMOB U IporpamMm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
32 Yrpasiienue 2 https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Paznea 4. UndopmanmoHHbie TEXHOJIOTHHA
bubmuoreka [JOK
4.1 DTEKTPOHHBIC Ta0IHIIEL 10 https://m.edsoo.ru/7f41a7d0
49 WNHupopmaliMoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
' COBPEMEHHOM O0IIIeCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pasaeny 11




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
Kommnerorep — yHuBepcanbHOE

|| oot | B LOK
P m porp ) https://m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH U TIPABHIIA
paboThl Ha KOMITBIOTEPE

, | e compenuue 1 B 10K

JICHIIH D https://m.edsoo.ru/8al523ee
KOMIIBIOTEPOB
3| xounmmorepa, Mpasosan oxpara | bubmorexa LIOK
pa. =D P hitps://m.eds00.ru/8a152826
MPOrpaMM U JaHHBIX

4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6mmoreka [IOK
omnepanuu ¢ ¢ailaMu 1 mankamu https://m.edsoo.ru/8al52a74

S| Tenomsonamme mporpav | bubmorera LIOK

porp https://m.edsoo.ru/8alS52cfe
apX1BaTOPOB

6 KommbrotepHbie BUPYCHI 1 1 bubnmuoteka [JOK
AHTUBHPYCHBIE TPOTPAMMBI https://m.edsoo.ru/8al52f74

7 Komnbrorepusie cetu. [Touck 1 bubnunorexa [JOK
nHpopmanuu B cetr IHTEpHET https://m.edsoo.ru/8a153244
CepBuCHI HHTEPHET-

3 KOMMYHUKaui. CeTeBOM 3TUKET. 1 bu6mmoreka [JOK
Crparerun 6€30nacHOTO https://m.edsoo.ru/8a153460
noBeqieHus B MIHTepHeTe

9 Nudopmanus u qanHbie 1 Bubmzorexa HOK

https://m.edsoo.ru/8a161966




bubmuoreka [JOK

10 Mngopuannonnie npouccce! https://m.edsoo.ru/8al6le2a
Pazn He SI3BIKOB U
11 ai(gi)a(;zlil())ig EGCTZCTBOeHHHe u bubmmorexa LHOK
' https://m.edsoo.ru/8al61fec
(hopMabHBIC SI3BIKA
BOMYHBIN BUT.
12 ﬁp206pa301:1:111:111)/1ae m000T0 bubmorexa HOK
https://m.edsoo.ru/8a162186
andaBuTa K IBOUYHOMY
II TaBJICHHU HHBIX B
13 K(Fl\il)i[[IC)IjT;Ipee KZKH:CKCTOB B bubmmorexa [TOK
https://m.edsoo.ru/8a162316
JIBOUYHOM aipaBuTE
E nuanier nsMepenns
14 ng)opf/[aungn zpcelcopocnxl bubmorexa [IOK
https://m.edsoo.ru/8a16249c¢
nepeaadn JaHHBIX
15 ?251?51\2:;11:;2 T/Ieﬁ(;;(;l;HOMeprle bubmorexa [IOK
https://m.edsoo.ru/8a1625f0
KOJBI
16 JlexoupoBaHue COOOIICHH.
NudopmanmonHbIil 00bEM TeKcTa
17 udpoBoe npeacrapieHne bubnuoreka [JOK
HEMPEPbIBHBIX JTAHHBIX https://m.edsoo.ru/8a162848
Koaupopanue npera. OueHka
13 MH(POPMAITMOHHOTO 00BEMA bubmuoreka [JOK
rpadu4ecKuX TaHHBIX JJIS https://m.edsoo.ru/8a1629¢ec
pPacTpOBOT0 M300paKEHUS
19 Konuposanue 3Byka Brbmorexa LOK
https://m.edsoo.ru/8a162b72
20 | patemn no rene “Mipescrasnerms Bumnorexa LIOK
" https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
1 TeKCTOBbIE NIOKYMEHTHI, UX BBOJ U bu6mmoreka [JOK

PECAAKTUPOBAHUC B TCKCTOBOM

https://m.edsoo.ru/8al62e7e




mporeccope

2 dopMaTUPOBAHUE TEKCTOBBIX bubmuoreka [IOK
JOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanuibl. COUCKU U bubnuorexa [JOK
TaOJIUIIBI https://m.edsoo.ru/8al1632d4
o4 BcTaBka HETEKCTOBBIX 00BEKTOB B bu6mmorexa [IOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8al1632d4
HNHTennexTyanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
B B LOK
https://m.edsoo.ru/8al635¢c2
JOKYMEHTBI»
27 I'paduaeckuit penaktop. bubmuorexa [JOK
PactpoBblie pucyHkn https://m.edsoo.ru/8a163874
73 Onepanuu pegakTUpOBaHUS bubmuorexa [JOK
rpaduIecKux 0OBEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [IOK
29 Bexropuas rpaguica hitps://m.eds00.ru/8a163b30
O000111eHNE U CUCTEMATU3ALINS
o | oo Koumaerepu B LOK
., https://m.edsoo.ru/8al6404e
Bcepoccuiickast mpoBepouHas
pabota
PesepBusiit ypok. O600mIeHE U
31 cUcTeMaTH3alus 3HaHui / bu6mmoreka [JOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota
32 [ToaroToBka MynbTUMEIUNHBIX bu6mmoreka [JOK
Mpe3EHTaLUI https://m.edsoo.ru/8al642c4
33 JloGaBiieHre Ha claig bubmuoreka [JOK

AYJAUOBU3YAIIbHBIX JAdHHBIX,

https://m.edsoo.ru/8al164472




AHUMAlMK U TUIICPCCHIJIOK

O0001IEHHUE U CUCTEMATU3 AL

34 3HaHUH 10 TeMe 1 bubnuorexa [JOK
«MynbTUMeUiHbIE https://m.edsoo.ru/8a164652
MIPE3CHTAIIID)

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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8 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns pa3oBarteJ e
padoTsI padoThbI pecypchl
1 Heno3uumonHsie 1 NO3ULIMOHHBIE 1 bubnuorexa [JOK
CHCTEMBI CUHCIICHUS https://m.edsoo.ru/8al1649¢0
2 Pa3Bepnyras popma 3anucu uncna 1 bubmorexa LHOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CHCTEMA CUMCIICHUS.
3 fipsl(bM;FHSIezKile ao(r:[ep:f;m B 1 bubmmorexa [TOK
. https://m.edsoo.ru/8al64d96
JBOUYHOM CHCTEME CUHCIICHUS
4 BocbemepuuHas cucrema cunciaeHus 1 bubmorexa [IOK
https://m.edsoo.ru/8al165296
5 [llecTHagaTepuyHas cucTeMa 1 bu6moreka [IOK
CUHCIIEHUS https://m.edsoo.ru/8al6549¢
6 | ovoendi e reve Coorerms | bu6morera LIOK
https://m.edsoo.ru/8al6564c¢
CUHCIICHUS
7 Jlormueckne BhICKA3bIBAaHHS 1 bubmorexa [IOK
https://m.edsoo.ru/8al657fa
3 Jlornyeckue onepamuu «m», «Uian», 1 bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 OnpeneneHre UICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOT'O BBICKA3bIBAHHUS https://m.edsoo.ru/8al65cf0
10 Ta0auiel HCTUHHOCTH 1
bubnuoreka [JOK
1 Jlorueckue eMeHTbI I https://m.edsoo.ru/8al165¢94
2 | <Omememms mevonamtseoron | | buGmotexa LIOK
https://m.edsoo.ru/8al78c38
JIOTHKH
13 [TonsiTue anropurma. 1 bubnmnoreka [JOK




HcnonHuTenu aropuTMoB

https://m.edsoo.ru/8a17949¢

Cgoiicta anroputma. CriocoObt

bubmuoreka [JOK

14 3aluCcHu AIrOpUTMa https://m.edsoo.ru/8a179606
AnropuTMHUYecKasi KOHCTPYKIUS

15 «cneaoBanuey. JINHEHMHbBIN
AITOPUTM
AnropuTMuuecKasi KOHCTPYKITUS

16 «BETBJICHUEY: TOJIHAS U HETIOJTHAS
dhopmbl

17 AnropuTMHYECKass KOHCTPYKIIUS bubnuorexa [JOK
«TOBTOPEHUE) https://m.edsoo.ru/8al17998a
PopMabHOE UCTIOJTHEHUE bubnuoreka [IOK

18
ajaropuT™Ma https://m.edsoo.ru/8al79aac
PazpaboTka HECITOKHBIX

19 AJITOPUTMOB C UCIIOJIb30BaHUEM bubmuorexa [JOK
LHUKJIOB ISl YIIPABJICHUS https://m.edsoo.ru/8al79%¢1c
(hopMaTbHBIMU UCTIOJTHUTEISIMU
Pa3zpaboTka HECIIOKHBIX
QITOPUTMOB C UCIOJIb30BAHUEM

20 I_II/IKJ'II())B U BETBJICHUHN I Brbmiorexa LOK

https://m.edsoo.ru/8al79elc

yInpaBJeHus GopMaIbHBIMU
HCIIOJIHUTEISIMU

21 BrinosiHeHue anropuTMoB bubmorera [IOK

https://m.edsoo.ru/8al7a06a

O000I11IeHIE U CUCTEMATU3ALIUS
3HaHuU 1Mo TeMe «VcrnoaHuTeIn u bubnuoreka [JOK

22
JITOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKITU

23 S3bIK MPOTPaMMHUPOBAHUA.
Cucrema nporpaMMHUpPOBAHUS

4 [Iepemennsie. Oneparop

IIprUCBaMBAHUSA




25

[IporpammupoBaHue JTUHEUHBIX
aJITOPUTMOB

26

Pa3paboTtka mporpamm,
COJICPIKAIIUX ONEPaTOp BETBICHUS

27

Jwnanorosas oTyiajika NporpaMm

28

[uxka ¢ ycmoBuem

29

[ukn ¢ mepeMeHHoM

bubmmoreka [{OK
https://m.edsoo.ru/8al7ac4a

30

O06paboTKa CUMBOJIBHBIX JIAHHBIX

bubmmoreka [{OK
https://m.edsoo.ru/8al7ad6¢

31

O06o01enre U cucTeMaTru3arus
3HAaHUU MO Teme «S3BIK
MIPOTPaMMUPOBAHUS
[IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ae8e

32

Peseprubiit ypok. O6001meHNE 1
cHUCTeMaTH3alys 3HAaHUN U YMEHUI
1o Kypcy uHpopmaTuku 8 kiacca /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/8al7b456

33

AHanus3 anaropuTMoB.
Onpenenenre BO3MOKHBIX
pe3yNnbTaToB PadOTHI ANITOPUTMA
MIpH 33IaHHOM MHOECTBE
BXOJIHBIX JaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHalIu3 aaropuTMOB.
Onpenenenrne BO3MOXKHBIX
BXOJHBIX JAHHBIX, IPUBOIAIINX K
JAHHOMY PE3YNbTATy

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns pa3oBarteJ e
padoTsI padoThbI pecypchl
1 I'moGanwHas cetb MHTEpHET. IP- 1 bubnuorexa [JOK
azpeca y3i10B. bosbiine nanHupie https://m.edsoo.ru/8al7b578
bubmmoreka [{OK
2 Mndopmannonnas de30nactocts ! https://m.edsoo.ru/8al7b690
Y4eT nousaTus 0o
HHOOPMAIMOHHOM 0€30I1aCHOCTH
3 le(/ll) CI(:?:H:HI/II/I KOMILJIEKCHBIX 1 Bubmaorexa IIOK
https://m.edsoo.ru/8al7b7bc
MH(OPMALMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Buipl 1esITeIbHOCTH B CETH 1 bu6moreka [IOK
Hurtepuer https://m.edsoo.ru/8al7b8e8
OO0J1auHBIE TEXHOJIOTHH.
5 Hcnonws3oBanne onnaitH-oduca 1 bubmorexa [IOK
https://m.edsoo.ru/8al7bale
JUTsI pa3pabOTKH IOKYMEHTOB
O0o001Ienre ¥ cucTeMaTU3aIus
3HaHUHU Mo TeMaM «l JToOanbpHas
6 ceTb MHTEpHET U cTpareruu 1 bubmuoreka [JOK
0€30I1aCHOTO MOBENCHUS B HEM, https://m.edsoo.ru/8al7bb36
«Pabora B HHGOPMAITMOHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MOICTMPOBAHUE. 1 bu6mmoreka [JOK
Knaccudukanum monenei https://m.edsoo.ru/8al7be06
bubmuoreka [JOK
8 Tabmranbie Monemu ! https://m.edsoo.ru/8al7c04a
PazpaboTka 01HOTaGINYHOM Oa3bl
9 naHHbIX. CocTaBlieHHE 3apOCOB K 1
0a3e TaHHBIX




I'pad. Becosas matpuna rpada.
JInvHa myTH MeXy BEpLIIMHAMHU

10 rpada. Berancienne komm4ecTBa
IIyT€N B HAIIPABJICHHOM
AIMKIMIecKoM Trpade
11 Hepeso. [lepebop BapuaHTOB C
MTOMOIIBIO JIepeBa
12 MaremaTrnueckoe MOJECIIUPOBAHNE bubmorexa LHOK
AP https://m.edsoo.ru/8al7¢392
Oranbl KOMIBIOTEPHOTO bubnuorexa [JOK
13
MOJEIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O60011eH1Ee U crcTeMaTn3alus
3HaHuil. KoHTposbHas padoTa o bubnuoreka [IOK
14
TeMe «MoienupoBaHue KaKk METOT https://m.edsoo.ru/8al7c9c8
MTO3HAHUS
Pa3Ouenune 3agaun Ha roa3agadu.
5 | Soomameme sropmienr B LOK
POTPaMM https://m.edsoo.ru/8al 7cb12
BETBJICHUH, LIUKIIOB U
BCIIOMOTATEJbHBIX AITOPUTMOB
16 OnHoMEpHBIE MAaCCHUBBI bubmorexa HOK
g p https://m.edsoo.ru/8al7cc3e
17 Tumnoseie aIropuT™MBI 0OPaObOTKH bubnmuoteka [JOK
MAaCcCHBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka MaccuBa
bubnuoreka [JOK
19 ObpadoTKa moToKa AamHbIX https://m.edsoo.ru/8al7d01c
O06o00611eHe U cUCcTeMaTH3aIUs
3Hanuil. KontponsHas padora no bu6nuoreka [IOK
20
Tteme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7dlca
IpOrpamMmm»
21 VYnpasnenue. Curnain. OOpatHast bubnuoreka [IOK




CBA3b

https://m.edsoo.ru/8al7d4d6

bubmuoreka [JOK

22 Po6oTr3npoBaHHBIE CHCTEMBI https:/m.edsoo.ru/8al 7d602
33| e s wmcinat sreepoamo Bumiorexa LIOK
https://m.edsoo.ru/8al17d710
TaOJIUIIBI
24 PenaktupoBanue u bubmmoreka [IOK
dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8al7d832
b5 | Eopomm byt o o o LOK
’ ’ https://m.edsoo.ru/8a17d990
CpenHero apu(pmMETHIECKOTO
26 CoptupoBka u GuiIbTparus bubmuorexa [JOK
IaHHBIX B BBIICJIIEHHOM JHAIla30HE https://m.edsoo.ru/8al17db70
37| rpaduon s smexrpon Bumorexa LIOK
https://m.edsoo.ru/8al7e08e
Ta0IHUIIax
73 OTHOcuTENnbHAs, a0COTIOTHAS U bu6mmoreka [IOK
CMEIIIaHHas aJipecarus https://m.edsoo.ru/8al7e2b4
29 VY CIIOBHBIC BEIYUCIICHUS B bu6mmoreka [IOK
AIIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIUX HAOOPOB bubnuoreka [JOK
TAHHBIX https://m.edsoo.ru/8al7e87¢c
31 YHucneHHOe MOJIETMPOBAHKE B bu6mmoreka [JOK
AIICKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7eaca
2| v no newe Onenrpomme Bumorexa LIOK
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponp nundopmamoHHbIX
33 TEXHOJIOTUH B pa3BUTUU bu6nuoreka [IOK
SKOHOMHUKHU MUPA, CTPaHBI, https://m.edsoo.ru/8al7ed54
peruoHa
34 PesepBHbIit ypok. O600IIeHNE U bubnmoreka [JOK




cucreMarusanus. Utorosoe
MTOBTOPEHUE

https://m.edsoo.ru/8al7eebc

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicHaTe Ha  mpuMepax CMBICI  TOHATUH  «UHpOpPMaLUL»,
«HPOPMAIIMOHHBIN MPOIIECC, «00paboTka HHDOPMAITUNY, «XpPAHCHUE
nHpopmaluny, «nepegada HHGOpMaLun»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEeperadu
nH(dOopMaluY, CPABHUBATh WX KOJMYECTBEHHbIE XapaKTEPUCTUKU

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEPCOHAIBLHOIO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX (Ipoleccop,
omepaTUBHAs MaMsATh, JOJITOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-
BBIBOJIA)

1.4

CoOOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTEPA C 3aa4aMi, PCIIA€MBIMU C
€ro NIOMOIbIO

1.5

OpueHTHPOBaThCSI B HMEPAPXUUYCCKON CTPYKType (alIoBOM CHCTEMBI
(3anmuchIBaTh TOJIHOE MM (paiiyia (kaTanora), myTh K (aitry (karamory)
10 HWMEIOIIEMYCS OINMHUCAHUIO (DaIoOBOM CTPYKTYpPHl HEKOTOPOTO
WH(POPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (aitioBoii CHUCTEMOW MEPCOHAIBHOTO KOMIThIOTEpPA C
UCIIOJIb30BaHUEM TpaduuecKoro uHTepdeiica: co3aaBarh (KOMUPOBATh,
nepeMeIaTh, MeperuMEHOBBIBATh, yIalsTh U apXUBHUPOBATH (aiiibl U
KaTaJIOTH, UCIIOJIb30BaTh AaHTUBUPYCHYIO IPOTPAMMY)

1.7

Uckare undopmanuio B MHTepHeTe (B TOM YHCIE IO KIIOYEBHIM
CIIOBaM, IO HM300pa)KEHHUI0), KPUTHUECKH OTHOCUTHCS K HailJIeHHOM
uH(bOpMallMK, OCO3HABaTh OIMACHOCTb JUIsI JIMYHOCTH M 0O0IlecTBa
pacrpocTpaHeHUs BpPEAOHOCHOW uH(pOpMalMu, B TOM 4YHCIIE
AKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY a/IpecoB BeO-pecypcoB

1.9

Hcnonn3oBarh COBPCMCHHBIC CCPBHCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.10

Cobnronate TpeOoBaHMs 0€30MacHON H3KCITyaTallMd TEXHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIHH,
coOoIaTh CETeBOM ATHUKET, 6a30Bble HOPMbI HH(POPMALMOHHON 3TUKU
U TpaBa Npu paboTe C MPHIOKEHUSIMU Ha JIIOOBIX YCTPOHCTBaxX U B
WnTepHere, BIOMpaTh O€30MacHbIE CTPATErHy MOBEACHUS B CETU

1.11

HpI/IMeHSITL MCTObI HpO(bI/IJ'IaKTI/IKI/I HCTaTUBHOT'O BJIMUAHUA CPCIACTB
I/IH(I)OpMaI_[I/IOHHHX U KOMMYHUKAIIHOHHBIX TEXHOJIOTMH Ha 310pPOBbLC
ITOJIB30BaTCIIA

IIo Teme «TeOpeTI/I‘-IeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KO,I[I/IpOBaTL U JCKOAUPOBATH COO6IJ_ICHI/I}I 0 3aJlaHHBIM IIpaBUJIaM,
ACMOHCTPUPOBATE TMOHUMAHHUC OCHOBHBIX TNPUHOWUIIOB KOJWPOBAHHA




uHGOpMAIMK PA3TUYHON IPUPOIBI (TEKCTOBOM, rpauecKo, ayamuo-)

2.2

CpaBHI/IBaTB JJIMHBI COO6IJ_ICHI/II\/’I, 3aIlIMCaHHBIX B PAa3IINIHBIX
anaBuTax, ONMEPUPOBATH CIUHHUIIAMU U3MEpPEHUs] MH()OPMAITMOHHOTO
00BbEMa U CKOPOCTH MepeIauu JaHHBIX

2.3

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, T'padUIECKUX,
3BYKOBBIX ()aiiIoB U BHIe0(aiiIioB

ITo reme «HPOPMAITMOHHBIE TEXHOJIOTHID)

3.1

[IpencraBnsaTe  pe3ynbTaTbl  CBOEHW  JEATEIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIbTUMEANMHBIX IPE3CHTALUN

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

[To reme «TeopeTnueckue 0OCHOBBI HH(POPMATUKID)

1.1

ITosicaaTe Ha npuMepax pas3jududa MEXKAY TMNO3UIUOHHBIMH H
HCEIIO3UIITMOHHBIMU CUCTEMaMU CUHHCIICHUA

1.2

3anucelBaTh M CpaBHUBATH Lienble yucia oT 0 mo 1024 B pa3nuuHbIX
TO3MIIMOHHBIX CHUCTEMax CYUCIeHUs (¢ ocHoBaHmsmMu 2, 8, 16),
BBITOJIHATh apu(METHUECKUE OIEpalliy HaJl HUIMU

1.3

PaCKpBIBaTI) CMBICJI MMOHATHH «BBICKA3bIBAHHC)), «Ioruyeckas
onepanusa», «JIOrM4€CKOC BEIPAXKCHHUCH

1.4

3anuchIBaTh JJOTMYECKUE BBIPAKEHUS C UCIIOIb30BAHUEM JIU3bIOHKIINH,
KOHBIOHKIIMM W OTPULAHUS, OIpPENeisTh HCTHUHHOCTb JIOTUYECKUX
BBIPQXKEHUI, €CIM U3BECTHBl 3HAYEHHUS] HICTUHHOCTH BXOJSIIUX B HETO
NEPEMEHHBIX, CTPOUTh TaOMUIbl HMCTHHHOCTH JJs JIOTHYECKHX
BBIPAYKCHUI

[To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUE

2.1

PackpeiBaTh ~ CMBICT  MOHSATUH  «UCIOJHHUTENb»,  «AJITOPUTM»,
«fporpamMma, TMOHHMAas pPa3HUIly MEXAYy YIOTPeOIeHUEM ATHX
TEPMHHOB B OOBIICHHO peun U B uHGOpMaTUKe

2.2

OnuceiBaTh AJITrOpUTM pPCIICHUA 3aJa4d pa3JINdYHbIMHU CHOCO6aMI/I, B
TOM 4YHUCJIC B BUJC OJI0K-CXEMBI

2.3

COCT&BJ’IHTL, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUH U HUKIIOB I YIIPABJICHUS
HUCIIOJTHUTCIIAMHA

24

HMcnonp30BaTh KOHCTAaHTBI U MNEPpEMCHHBIC  pa3JIMYHBIX  THUIIOB
(‘II/ICJ'IOBLIX, JJIOTHYCCKHX, CI/IMBOJ'IBHBIX), a TakKiKe COoACpiKallue ux
BBIPAXKCHUSA, UCIIOJIB30BATh OIICPATOP IPpHUCBAMBAHU A

2.5

Hcnonp3oBaTh npu pa3pa60TI<e nporpamMm JIOTMYCCKHUEC 3HAYCHUS,
oniepalvi U BbIPAKCHUA C HUMU

2.6

AHanM3MpOBaTh NPEJIOKEHHBIE AITOPUTMbI, B TOM YHUCIE ONPEACIATD,
Kakhe pe3yJapTaTbl BO3MOXKHBI IPU 3aJaHHOM MHOKECTBE HCXOJHBIX
3HAYEeHUI




2.7

Co3maBaTh W OTJ@XHUBaTh MPOTPaMMbl HAa OJHOM W3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, LlkosbHbIi
AnroputMuueckuil SI3bIK), peasu3yrolIue HECIO0XHBIE aJrOPUTMbI
00pabOTKM YHCIOBBIX JIAHHBIX C HCIOJIb30BAHUEM IMKIOB H
BETBJICHH, B TOM YHUCJIE PEATU3YIONINE MTPOBEPKY AECTUMOCTH OJIHOTO
LIEJIOT0 YHClia Ha APYroe, MPOBEPKY HATYPaJIbHOTO YKcia Ha MPOCTOTY,
BBIICTICHUS [P U3 HATYPATBLHOTO YHCIIa

9 KVIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBath COBpEMEHHbIE HWHTEPHET-CEPBHCHI (B TOM 4HCIIE
KOMMYHHKAIIMOHHBIC  CCPBUCHI, oOJtauHEbIE XpaHWJIMIIA OJaHHBIX,
OHJIaH-TIpOrpamMMbl (TEKCTOBbIE M TpaHUuecKue pelaKkTOpbl, CpPeibl
pa3paboTKH) B yueOHOU M MOBCETHEBHOM IEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPHI  HWCIONB30BAHUA  T'eOMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTEIbHbIX
cepBucoB HTepHETa B yueOHOW M MOBCETHEBHOM AEATETHHOCTH

1.3

Hcnonp3oBaTh pa3inuyHble CpPEACTBA 3allUTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHSI, 3alTUIIATh TIEPCOHATHHYIO HH()OPMAITHIO
OT  HECAaHKIIMOHHPOBAHHOTO  JIOCTYyla H  €ro  IOCIEICTBUI
(pasrmamieHusi, TOJIMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKAX M  COLHAIBHO-TICHXOJIOTUYECKUX  aCIEKTOB
UCIIOJIb30BaHusl ceTd VHTepHeT (cereBas aHOHMMHOCTbB, HH(POBOI
cliell, ~ ayTeHTHMYHOCTh CYOBEKTOB M PECypCOB,  OIACHOCTh
BPEIIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TOMBITKM W TOPEAYyNpEeXIaTh BOBJICUCHHE ceOst |
OKpPYXKAIOIIUX B JIECTPYKTUBHBIC W KPHUMHUHAIbHBIC (OPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KUOSPOY/UTMHT, (DUIIIUHT)

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBEI I/IHq)OpMaTI/IKI/I»

2.1

P ACKpPbIBATb CMBICJI MMOHATHH «MOICIIb», «MOACIHUPOBAHUCH),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbL MOACIN
MOJCIINPYCMOMY 06’LCKTy " OCJsIM MO ACIIMPOBAHUSA

2.2

Hcnonb3oBath rpadsl U 1epeBbs Ui MOJICIUPOBAHUS CUCTEM CETEBOI
U MepapXu4ecKoi CTPYKTYphl, HAXOIUTh KpaTuailliuii myTh B rpade

ITo Teme «AITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa30uBath 3alauy Ha noA3aaavdui, COCTABJIATh, BBIIIOJHATE BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA
HUCIIOJTHUTCIIAMHA

3.2

CocTaBiaaTh MW OTJIAXKHBATh IIporpaMmsbl, peajnu3yrolmiue TUIIOBBIC
AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOC/IE0BAaTEILHOCTEM nin
OJJHOMCPHBIX YHCJIOBBIX MaCCUBOB (HOI/ICK MaKCUMYMOB, MUHHUMYMOB,
CYMMbBI HWJIKM KOJIMYCECTBA JJICMCHTOB C 3aJdHHBIMU CBOfICTBElMPI) Ha




OJIHOM U3 53bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHbII ATropUTMHUYECKUHN SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats crmoco0® mpeacTaBiIeHUS JAaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3amadell (TaOiwipl, cCXeMbl, TpaduKu, AHArpamMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEJICTB
00pabOTKM JaHHBIX

4.2

Hcnonb3oBaTh 37€KTPOHHBIE TaOIULBI A 00pabOTKM, aHanu3a M
BU3YaJHM3allMd YHWCIIOBBIX JIAaHHBIX, B TOM 4YHCJE C BBIJICICHUEM
nUama3oHa TaOMUIBI W YHOPSAAOYMBAaHUEM (COPTUPOBKOM) €ro
HIIEMEHTOB

4.3

CoznaBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOnHMIax (GopMyiasl s
pacuéroB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIIMH
(cymMupoBaHMe U TOACYET 3HAYEHUN, OTBEYAIOIIMX 3aJaHHOMY
yCIIOBUIO, cpeAHee apu(MeTH4YecKoe, MOHUCK MaKCUMaJIbHOTO H
MHUHUMAJIBHOTO 3HAYEHMsI), AOCOFOTHON, OTHOCUTEIILHOU, CMEIIaHHOM
ajipecaluu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUIA YHUCJIICHHOTO
MOJCIHUPOBAHUSA B IMTPOCTHIX 3aJa4ax M3 Pa3HbIX MPCIMETHBIX obnacrei




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

udposas rpaMOTHOCTH

1.1

Komnbrotep — yHuBepcallbHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamme. THITBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIBIOTEPBI,  CYNMEPKOMIIBIOTEPHl.  MOOWIBHBIE  yCTpoicTBA.  TexHHKa
0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa U WX Ha3HadeHue. [Iporeccop.
OnepatuBHas W JIOJTOBpPEMEHHas MaMsTh. YCTpPOIlCTBa BBOJa U BBIBOJA.
CeHcopHbIN BBOJ, JaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKON
ayTeHTU(PHUKAIUN

1.3

Hcrtopus pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecreueHus. IlokoneHus
KOoMIbOTepoB.  COBpEMEHHBIE  TEHACHIMM  pPa3BUTUA  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [lapannensHeie Beruucienus. [lepcoHanbHbIA KOMIIBIOTED.
[Ipouleccop u ero xapakTepuCTUKH (TakToBash YacTOTa, pPa3psIHOCTD).
OrnepaTuBHas namsATh. JlonroBpemMeHHast MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
OO0bEM XpaHUMBIX aHHBIX (OTepaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPJOTEIbHBIM HAKONUTENb, IMOCTOSHHAs NaMATh CMapTPoHA) M CKOPOCTb
JOCTYTIA I Pa3IMYHbIX BUJOB HOCUTENIEH

1.4

[Iporpammuoe  oOecrmieueHre  KOMIbIOTEpa. [IpuKiIagHOEe  MPOTrpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obecrieueHue. Cucremsl
nmporpaMmupoBaHus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruraTHelie u
YCIIOBHO-OecIuiaTHbIe TporpaMmMbl. CBOOOTHOE TPOTpaMMHOE 00eCTICUCHHE

1.5

®aiinel 1 nanku (kataynoru). Tumbl ¢aitnos. ColictBa (aiiyioB. XapakTepHbIC
pa3mepbl (aiiJIoB pa3jMyYHBIX TUIOB (CTPAaHWIA TEKCTA, JJICKTPOHHAs KHUTA,
(dhoTorpadusi, 3aUCh IECHHU, BUIACOKIIHIL, IIOTHOMETPAXHBIN (QUITHM)

1.6

[Ipunnumer moctpoeHus: ¢ainoBeix cucreM. I[losHoe wums daiina (mankw,
karanora). [Iyre k (aiiny (mmarnke, KaTajaory)

1.7

daiinoBeiii MeHeKep. PaboTta ¢ (aitnamMmu u mankamu (Katajoramu): CO3/IaHHE,
KOTIMPOBAaHUE, TIEpEMEIICHUE, MIEPCUMEHOBAHNE U ylalieHue (aillloB M IMarok
(karanoroB). [Touck ¢aiioB cpecTBaMu ONEPAITUOHHON CUCTEMBI

1.8

ApXI/IBaI_H/ISI JaHHBIX. Mcnonp30BaHue IIporpaMm-apxXuBaTopoOB

1.9

KommbroTepHbie BUPYCHl M IpYrHe BPEIOHOCHBIE MporpaMmbl. [Iporpammel s
3alUTHI OT BUPYCOB

1.10

O0benuHeHne koMnbloTepoB B ceTb. Ceth MHTepHeT. BeO-cTpanuna, BeO-cailT.
CrpykTypa anpecoB BeO-pecypcoB. bpayzep. Ilouckobie cuctemsl. Ilounck
UHpOpMALUK IO KIIOYEBBIM CJIOBaM M MO H300paxeHuto. JloCTOBEpHOCTH
uHpopMaluu, noyrydeHHol u3 MutepHera

1.11

COBpeMeHHLIe CCPBHUCHI I/IHTepHeT—KOMMYHI/IKaHI/Iﬁ

1.12

CerteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMAILIMOHHON 3TUKHU U MpaBa MpH padoTe
B cetn UnTepHet. CTpateruu O6ezomnacHoro noseneHus B UntepHere

Teopernueckrue 0CHOBbI HHOOPMATHKH

2.1

Wudopmanust — 0THO U3 OCHOBHBIX MOHATHI cOBpeMeHHOH Hayku. MHpopmanus




KaK CBEJICHUS, NMPEIHA3HAYCHHbIC JJIS1 BOCHPUATHS YEIOBEKOM, M MH(pOpMALUs
KaK JJaHHbIe, KOTOPBIE MOTYT OBITh 00pab0OTaHbI ABTOMAaTU3UPOBAHHOHN CHCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTH ONMUCAHUS HENPEPHIBHBIX OOBEKTOB M
MPOIIECCOB C MOMOIIBIO JAUCKPETHBIX NaHHBIX. MH(OpMaMoHHbIE MPOLECCH —
IIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, IpeoOpa30BaHUEM U Nepeadyell JaHHBIX

2.3

CumBon. Andasur. MomHocTs angasura. PaznooOpazue s36IKOB U an(aBUTOB.
EcrectBennbie u QopManbHble S3BIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWIA)
¢dbukcupoBaHHOH JMHBI B JBOWYHOM aindaBute. [IpeoOpaszoBaHme THOO0OTO
anaBuTa K JBOMYHOMY. KONHMYeCTBO pa3nuvHBIX CIIOB (PUKCHPOBAHHOM JIMHBI B
aniaBuTe ONpeNeIEHHON MOIITHOCTH
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KoaupoBanue cuMB0JIOB 01HOTO andaBuTa C IOMOIIBIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOJOBask TaOJINIIA, IEKOTUPOBAHUE

2.5

JBonunblii kox. IIpeacraBineHne MaHHBIX B KOMIBIOTEPE KakK TEKCTOB B
JTBOUYHOM ayipaBuTE

2.6

NudopmanronHslii 00b€M JaHHBIX. BUT — MUHMMasbHas €IUMHHUIA KOJIMYECTBA
nHdopMaluy — IBOMYHBIN pa3psi. baiit, kunoOaiiT, Merabait, rurabaiT

2.7

CkopocTe mepenauum JaHHBIX. EJMHUIBI  CKOPOCTH IepeJayd  JaHHBIX.
Nckaxxenue nHpopMaIuu npu nepeaaye

2.8

Konnposanne tekctoB. PaBHOMepHBIN kon. HepaBHomepnsiii koa. Koanposka
ASCII. Bocemubutnbie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlekogupoBaHue  COOONIICHWMH  C  HWCIOJIb30BAaHUEM  PaBHOMEPHOTO |
HEepaBHOMEPHOTO Koja. MHbopMaIimoHHbIH 00BEM TEKCTa

2.9

OO6miee mpencTaBieHHEe O LHUPPOBOM TMPEACTABICHUU ayJUOBU3YAIbHBIX U
IpYrux HemnpepbiBHBIX JaHHbIX. KonmupoBanue 1nBera. lIBetoBhle Mozenu.
Mogens RGB. I'nyouna koguposanwus. [lanmurpa

2.10

PactpoBoe m BekTOpHOE TmpeAcTaBieHUEe u300pakeHuil. [lukcens. OreHka
uHpOpMalMOHHOTO  00BbEMa  rpaduuecKkux  JaHHBIX JUIsI  PacTpOBOTO
H300paKCHHS

2.11

KomupoBanue 3Byka. PaspsaHocte u uyactora auckperusanuu. KommdecTBo
kaHanoB 3amucu. OIleHKa KOJMYECTBEHHBIX IapaMETPOB, CBSA3aHHBIX C
IPEJICTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

NudopmanrionHbie TEXHOJIOTUN

3.1

TekcToBbIC TOKYMEHTHI M UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHUIla, ab3all, CTPOKa,
CJIOBO, CHUMBOJT)

3.2

TekcToBBIE TpoIlecCOpP — HWHCTPYMEHT CO3/aHus, PEJAaKTUPOBAHUS U
(dhopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
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PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ilpudrt. Tuner mpudTos
(pyOnennle, c 3acedykamu, MoOHOIIMpHUHHBIE). [lomyXupHOE U KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHUIbl, a03allHBIIl OTCTYN, HHTEpBa,
BbIpaBHUBaHKE. CTueBoe (hopMaTHPOBAHUE
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CrpykrypupoBanue uHPOpMAlMd C TOMOIIBIO CHOUCKOB W  TaOmuIl.
MHuoroypoBHeBble CTUCKU. JJoO6aBneHue TabIHIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka m3o0pakeHHiI B TeKCTOBble JOKYMEHThl. OOTekaHue H300paKeHUH
TEKCTOM. BKiItoueHne B TEKCTOBBIM JOKYMEHT AUarpamm u Gopmyin

3.6

[TapameTpel cTpaHuubl, Hymepanus crpaHul. JloO6aBneHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK




3.7

IIpoBepka npasonucanus. PaccraHoBka nepeHoOcOB. 1'0710COBOM BBOJ TEKCTa.
Onrtuueckoe pacno3HaBanue Tekcta. Kommnerorepubiii nepeBoa. Mcnonbs3oBanue
cepBHCOB ceTu MHTEepHET st 00pabOTKH TeKCTa

3.8

3HaKOMCTBO C  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pUCYHKH.
Hcnonp3oBanne rpaguuecKix MPUMHUTHBOB
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Onepaiuy  pelaKTUPOBaHMs TpapUIecKUX OOBEKTOB, B TOM 4YHCIE IH(PPOBBIX
¢dororpadmii: W3MeHeHUEe pa3mepa, OOpe3ka, IMMOBOPOT, OTpaKEHHE, padoTa C
oOnactaMu  (BBIJETIECHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLUS ILIBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CpPEICTBAaMHU TEKCTOBOTO MpOIIECCOpa WM JAPYrUX HporpamMM (MPHIIOKEHUH).
JloGaBneHNe BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

3.11

[ToaroroBka MynbTUMEeIUUHBIX mNpe3eHTarmil. Crnaiin. JloOaBieHue Ha criaiija
TeKCTa 1 n300paxeHuit. PaboTa ¢ HECKOJIBKUMU ClIalilaMu

3.12

JloGaByienne Ha claii] ayTMoBU3yaIbHBIX JaHHBIX. AHUMaIus. [ unmepcchuIKu

8 KVIACC

Kox

ITpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckre 0CHOBBI HHPOPMATUKU

1.1

Hemno3ummonHple U MO3UIIMOHHBIE CUCTEMBI cuncieHus. Andasutr. OCHOBaHHE.
PazBépuyras dopma 3ammcu yucia. [lepeBo B MECATUYHYIO CHCTEMY YHCEN,
3alMCaHHBIX B JIPYTUX CUCTEMAaX CUUCIICHHS

1.2

Pumckas cucremMa CUHCICHHS

1.3

JIBonuHas cuctema cuucienus. [lepeBon nenbix yucen B npenenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
YuCcel M3 BOCBMEPUYHON CHUCTEMBI B JBOUYHYIO M JCCITHYHYIO CHCTEMBI H
oOparno. IllectHammarepuyHasi cuctemMa cumciaeHus. IlepeBox dwcen wu3
IIECTHAAATEPUYHON CHCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpaTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie OoIIcpai B I[BOI/I‘IHOI‘/'I CHCTEME CUUCIICHUA

1.5

Jlornyeckrie  BbICKa3bIiBaHWs.  Jlormyeckue  3HAUEHUS  BBICKA3bIBAHMIA.
DneMeHTapHble U COCTaBHBIC BbICKa3bIBaHUsS. Jlormueckue omepanuu: «m»
(KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jorudeckoe oTpuiianue). [Ipuopurer noruueckux omneparui.
OnpeneneHre HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJISIINX B HETO 2JIEMEHTAPHBIX BBICKA3bIBAHUN

1.6

Jlornueckue BBIPAKCHUS. HpaBI/IJ'Ia 3aIlIMCH JIOTHYCCKUX BBIpa)KeHHfI. HOCTpO@HI/Ie
Ta6J'II/II_I HCTHUHHOCTHU JIOTHYCCKUX BLIpa)I(eHI/Iﬁ

1.7

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa

AJTOPUTMBI M TPOTPpaMMHUPOBAHUE

2.1

Ilonsatue aJIropuTMa. Hcnonnurenu AJITOPUTMOB. A.]'IFOpI/ITM KakKk IIIIaH
YIIPaBJICHUS HUCITIOJIHUTCICM

2.2

CaoiictBa anropurma. CrnocoObl 3aMucH adropuT™a (CIOBECHBIN, B BHJE OJOK-
CXEMBI, IPOrpaMMa)

2.3

AnropurMuueckue KOHCTpyKUMH. KoHCTpykumsi «cnenoBaHuey. JIMHeWHbII




anroput™M.  OrpaHUYeHHOCTb  JIMHEWHBIX  AJTOPUTMOB:  HEBO3MOXHOCTh
MPEyCMOTPETh 3aBUCUMOCTD IOCJIEI0BATEILHOCTH BBINIOJIHAEMBIX AEMCTBUI OT
HUCXOJHBIX JIAHHBIX
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KOHCprKI_[I/ISI «BCTBJICHUC): IIOJIHA1A UM HCEIIOJHAaA (1)OpMBI. Brinmonnenue u
HCBBIIIOJIHCHUEC YCIIOBUS (I/ICTI/IHHOCTB " JJOKHOCTb BI)ICKaSBIBaHI/Iﬂ). HpOCTI)Ie n
COCTAaBHBIC YCIIOBUSA

2.5

KOHCTPYKIII/IE «(IMOBTOPCHHUEC»: HUKIIbI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C
YCJIOBUECM BBITNIOJIHCHUS, C HCpGMCHHOfI OUKJIa

2.6

Pazpabotka g GopMambHOrO MCHOJMHHUTENS AITOPUTMA, MPHBOIAIIETO K
TpeOyeMOMy pe3ylIbTaTy IMPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX QJITOPUTMOB C HCIIOJIb30BAHWEM IIMKJIOB W BETBJICHHHA JUIS
yrpaBiaeHUs (OPMaIbHBIMH  HUCTIOJHHUTEISIMU. BBINOTHEHHE  alrOpPUTMOB
BPYUYHYIO M Ha KoMTbIoTepe. CHHTaKCUYECKUE U JJOTHYecKre omuOku. OTKa3bl

2.7

SAzpik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIi
Anropurmuueckuil 3pik). CucremMa HNporpaMMHpOBAHUS: PEAAKTOpP TEKCTa
MIPOrpaMM, TPAHCISITOP, OTJIATUUK

2.8

[lepemennas: Tum, wums, 3HaueHue. llenmble, BeIIECTBEHHbIE W CHUMBOJIbHBIE
NepeMEeHHbIE

2.9

Oneparop mnpucBauBaHus. ApU(METHYECKHE BBIPAKEHUS U TMOPAJIOK HUX
BbIYKcIeHus. Onepanuu ¢ HEeIbIMUA YUCIIaMU: HETOYUCIEHHOE JEJIEHUE, OCTaTOK
ot peneHus. [IpoBepka 1eaMMOCTH OTHOTO LIEJIOr0 YMCIIa Ha IPYroe

2.10

BerBnenusi. CocraBHbIe yCIOBHUS (3aIUCh JIOTHYECKUX BBIPAKCHHA Ha
M3y4aeMOoM s3bIKe MporpaMMupoBanusi). Haxoxnenne MUHUMyMa U MakCHUMyMa
U3 JABYX, TPEX U YETHIPEX uncen. PemieHne KBapaTHOrO ypaBHEHUS, UMEIOIIETO
BEII[ECTBEHHbIE KOPHU

2.11

JlnanoroBas oTJIaJKa MPorpaMm: MOLIAroBOE BHIMIOJHEHHUE, TPOCMOTP 3HAUCHUN
BEJIMYMH, OTJIAJ0YHBIN BBIBOJ, BBIOOpP TOUKU OCTAHOBA

2.12

uxn ¢ ycmoBuem. AnroputM EBKIMIA 71 HaXO0KIEHNS HAaUOOJIBIIIETO 0OIIIETro
JEATENS JBYX HaTypalbHBIX Yncell. PazOneHue 3anmvucu HaTypaJibHOTO YhCia B
MO3UIIMOHHON CHUCTEME C OCHOBaHWEM, MEHBIIMM WM paBHbIM 10, Ha
OT/AEIbHBIC ITUDPHI

2.13

Hukn ¢ nepeMeHHONU. ANTOPUTMBI IPOBEPKHU JIETUMOCTH OJHOTO LIEJIOr0 4Hcia
Ha JIpyroe, IpOBEpPKU HATYPAJIBLHOTO YKCia Ha TPOCTOTY

2.14

OO6paboTka CUMBOJBHBIX AAaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[MocumBosibHAsE 00paboTka cTpok. [logcy€ér 4YacTOTH TMOSBICHHS CHUMBOJA B
cTpoke. Berpoennsie pyHkImu asst o0paboTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI ajropurtMa Ipud 3aJaHHOM
MHOXCCTBC BXOIHBIX OAHHBIX, OIPCACICHUC BO3MOJKXHBIX BXOJIHBIX JIdHHBIX,
IIPUBOAAINNX K JAHHOMY PE3YyJIbTATY

9 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

[{udposas rpaMOTHOCTh

1.1

I'moGanbuass cerb MutepHer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX.
MeTo,/1bl MHIMBH/IyaIbHOTO U KOJJIEKTUBHOTO pa3MelleHus1 HOBOW MH(opMaluu B




Wurepnere. bonbline naHHble (MHTEpHET-JaHHbBIE, B YaCTHOCTH JAaHHBIE
COLIMAJIbHBIX CETEH)

1.2

[Monsitue 06 wuHpopManuoHHONH Oe30macHOCTH. YTpo3bl HHGPOPMALMOHHON
0€30MacHOCTH TIpH PadOTe B IIIOOATBLHOM CETH U METOMbI MMPOTUBOJACHCTBHS UM.
[IpaBuna Ge3omacHO# ayreHTU(UKAMKA. 3alUTa JTHYHOW WH(GOPMALMU B CETH
HNurepner. be3omacHele  crparerud  1oBeneHUss B cetd  MHTepHer.
[Ipenynpexxaenue BOBIICYEHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIE (DOPMEI
CETeBOM aKTUBHOCTHU (KHOEpOYTMHT, GUIIKHT U Apyrue GOopMbl)

1.3

Bunsl nestensHoct B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHUKALIMOHHBIE
CepBHUCHI (TOYTOBAs CIIy’K0a, BUACO-KOH(EPEHI-CBSI3b U APYIHE), CIPABOYHBIC
CIyXObl (KapTbl, pAacIUCaHUS U JIpyTHe), IOUCKOBBIE CIYXObI, CIIYKOBI
OOHOBJIEHHSI TIPOTrpaMMHOro obecredeHuss Hu Japyrue ciyxO0bl. CepBHCHI
rocygapcTBeHHeIX  yciyr. OOmaynsie  XxpaHuiumia gaHHbix.  Cpeactsa
COBMECTHOM  pa3pabOTKU  JOKYMEHTOB (oHsaiiH-oducsl). [Iporpammuoe
obOecriedeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE U TIpaduueckue
PEeAaKTOPHI, Cpelibl pa3paboTKU NpoTrpamMmm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amaum, pemraemMbie C TOMOIIBIO MojaenupoBanusa. Kimaccuduxarmm
Mozened. MarepuanbHble  (HaTypHble) U HH(POpPMAIMOHHBIE  MOJEIIH.
HenpepsiBHble 1 guckperHbie Monenu. MmuranuonHsie Mozaenu. Hrposbie
Mozenu. OleHKa COOTBETCTBHSI MOJIENM MOJEIHPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBAHUS

2.2

Tabmmunbie moaenu. Tabauia Kak NpeICTaBICHUE OTHOIICHHS

2.3

ba3sl ganabix. OTOOp B TalnMile CTPOK, YAOBJIETBOPSIONIMX 33aJaHHOMY
YCIIOBUIO
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I'pad. Bepmmna, pebpo, myrb. OpHEHTHpOBAHHBIE W HEOPUEHTHPOBAHHBIC
rpadsl. Jlnimna (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytm Mexmy
BepmrHamu rpada. Ilouck ontumanbHoro nytu B rpade. HauanpHas BepminHa
(MCTOYHMK) W KOHEYHas BepiIMHAa (CTOK) B OPUEHTHUPOBAHHOM Tpade.
Boruncnenue KoimyecTBa ImyTeld B HalpaBJICHHOM allUKINYeCKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), juct, pedpo (myra) aepeBa. BeicoTta aepesa.
IomnepeBo. Ilpumepsl wucnonb30BaHUs JAepeBbeB. llepebop BapuaHTOB C
TIOMOIIBIO JIepeBa

2.6

[TonsiTne MmaTemaTuyeckol Mojenu. 3ajayd, peniaeMble C  [MOMOIUIBIO
MaTeMaTHYeCKOTO (KOMIIBIOTEPHOTO) MO/ICTTUPOBAHUS. Otnuuune
MaTeMaTHYeCKOM MOJEIM OT HATypHOH MOJETM H OT  CJIOBECHOIO
(JIuTepaTypHOTO) OMUCaHUs 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTHYECKOM MOACIN, IIporpaMmHas peaiu3anms:, TECCTUPOBAHUC,
IMPOBCACHHUEC KOMIIBIOTCPHOI'0O OKCIICPUMCHTA, aHAJINW3 €ro pe3yibTaToB,
YTOYHCHHUC MOJCIIN

AJTOPUTMBI M TPOTPpaMMUPOBAaHUE

3.1

Pa3buenne 3aga4d Ha IoA3aaaydu. CocrapieHne AJITOPUTMOB W TIpOorpamMm C
HCIIOJIb30BAHUEM BeTBJ'IeHHfI, OUKIIOB W BCIIOMOTI'aTCIIbBHBIX aJITOPUTMOB IS
YIpaBJICHUA UCIIOJIHUTCIICM WK APYTUMHA UCTIOJTHUTCIISIMU

3.2

TabnuyHbie BEIMYHUHBI (MaCCI/IBBI). OIIHOMCpHBIC MaccuBbl. CoOCTaBjICHHE U
OoTJIaJKa nporpamm, pCaAIM3YyIOmux THUITOBBIC AJITOPUTMBI o6pa60T1<1/1
OJHOMCPHBIX YHCJIOBBIX MACCHBOB, HA OJHOM M3 S3bIKOB IMPOrpaMMHUPOBAHUA




(Python, C++, Ilackanw, Java, C#, llxonbublii Anropurmudeckuit S3bIK):
3all0JHEHUE YMCIOBOIO MAacCHBa CIIydyallHBIMM 4YHMCIAMH, B COOTBETCTBUU C
dbopmynolt win myTéM BBOJA YHCEN, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MAacCHBA,
JMHENHBIN TIOUCK 3a/1aHHOTO 3HAaYEHMsI B MAaCCHUBE, MTOACUYET 3JIEMEHTOB MAaCCUBA,
YIOBJETBOPSAIOLUIMX  3aJ@HHOMY  YCJIOBHMIO, HAaXO0XJCHUE MHUHUMAJIbHOIO
(MakcuManbHOrO0) 35eMeHTa MaccuBa. CopTHpOBKa MaccuBa
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OO0paboTka NOTOKA JAaHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBbI, CPEIHETO
apu(METHYECKOTO0, MUHUMAIBHOTO M MAaKCHMAaJIbHOTO 3HA4YECHHUS 3JIEMEHTOB
HIOCJIEA0BATENbHOCTH, YAOBIETBOPSIONINX 3aJaHHOMY YCIOBHUIO
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VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IH(POBBIX
JATYUKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepst
HCIIOJIb30BaHWA  IMMPUHIUIIA 06paTHOﬁ CBiA3U B CUCTCMAax  yHIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBAaMH, B TOM 4ucie B poboroTexHuke. IIpumepsi
POOOTH3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIIOPTHOU
CHCTeME, CBapOodYHas JIMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABJICHHUE
OTOTUIEHHEM JIOMa, AaBTOHOMHAs CHUCTeMa YIPAaBJICHHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTrue€ CUCTEMBbI)

WNudopmanrioHHbIe TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBl TaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuupl. PenaktupoBanue u ¢popmaTrpoBanue tadnuiu. Berpoennsie GyHKIMN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEIHEr0 apu(pMETHYECKOro.
CopTtupoBka JaHHBIX B BBIJIEJIEHHOM Juana3oHe. IloctpoeHue mauarpamm
(rucrorpamma, Kpyromas auarpamMma, ToudedHas auarpamma). Beibop Tuma
JrarpamMmsl

4.2

[IpeobOpazoBanue dopmyn mpu KonupoBaHuu. OTHOCUTENNBbHAS, aOCOJIOTHAS U
CMeIIaHHas afpecanus

4.3

VYcinoBHBIE BBIUMCIICHUS B 3JCKTPOHHBIX Tabiumax. CyMMHpPOBaHHE M TOACUYET
3HAYCHHM, OTBEYAIONIUX 3aJaHHOMY ycioBHui0. OOpaboTka OOJBIIMX HAOOPOB
JTaHHBIX. UHCIICHHOE MOJICIMPOBAHUE B AJICKTPOHHBIX TAOIHIIAX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHU IKOHOMUKH MHUpA, CTPAHbI,
peruona. OTkpbIThIe OOpa3oBaTenbHble pecypcebl. llpodeccun, cBsizaHHbIE C
uHbpOpMAaTUKON ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUSAMHU:  BeO-Au3aiiHep,
OPOrPaMMUCT,  pa3paboOTUMK  MOOWJIBHBIX  NPUJIIOKEHUHM, TECTUPOBIIUK,
aApXUTEKTOp MPOTPaAaMMHOIO OOecreueHus, CHEIUATUCT [0 aHAIU3y JaHHBIX,
CUCTEMHBIH aJIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBH)

1.1

Bnanenne OCHOBHBIMH TOHATUSAMH: HWHpOpManus, Iepenaya,
XpaHeHue U 00paboTka MHPOPMAIMH, aNTOPUTM, MOJENb, ITUPPOBOI
NPOIYKT M WX UCHOJB30BaHME U1 pelIeHHs Y4eOHBIX H
MIPaKTUYECKUX 3a7a4

1.2

BJ'IaI[eHI/Ie MOHATUAMMU: BBICKA3bIBAHUC, JIOTHUYECKAsd  OIcpanus,
JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHHs HWH(OPMAIMOHHOTO
00BbEMa ¥ CKOPOCTH TIEpeIavuul JAHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lesble yucna ot 0 go 1024 B
Pa3IMYHBIX MTO3UIIMOHHBIX CHCTEMAX CUHUCIIEHUSI C OCHOBAHUSIMU 2, 8,
16, BBITIOTHATH apUPMETHICCKHE OTIEPAIIUH HAJl HUMU

2.3

YMeHme KOOUpOBaTb M ACKOAWPOBATH COO6H.[€HI/I$[ 110 3aJaHHbIM
MpaBWiiaM; [OHUMAHUE OCHOBHBIX HIPUHLHUIOB  KOIAUPOBAHUS
WH(pOPMAIIUK PA3TUIHON MPUPOJIBI: TEKCTOBOH, rpadMIecKoi, ayIuo
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VYMenne 3ammchIBaTh JOTHYECKHUE BBIPAXCHUA C HCIIOJb30BaAHUEM
JU3BIOHKIIMHY, KOHBIOHKIHWW W OTPULIAHUA, OIPEACIATH HCTHUHHOCTH
JJOTHYECKUX BBIpa}I(eHPlﬁ, €CJIM H3BCCTHBI 3HAUYCHHUSA MHNCTHHHOCTH
BXOJAIIUX B HETO0 NMEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI UCTHUHHOCTHU IJIsA
JJOTHYCCKUX BBIpa)KeHPIfI; 3alMUCbIBATh JIOTHYCCKHUEC BBIPAXKCHUSA Ha
N3y4a€MOM A3BIKE IIPOIrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisATh, BBINOJHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECIIOKHBIC  QJITOPUTMBI  JUIL  YIPABICHUS  UCIOJIHUTEISAMU
(Yepenamka, YepTé&XHUK M Jpyrue); co3daBaTh M OTJIAKHBATH
porpamMMbl Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIA AJATOPUTMUYECCKUN  SI3BIK),
peanu3yIoIre HECIOKHbIE aJrOPUTMbI OOPAOOTKH YHCIOBBIX TAHHBIX
C HCIIOJIb30BAHHUEM IIMKJIOB M BETBJIICHUN; YMEHHE pa30UBaTh 3aauu
Ha 10/33/1a41, UCITOJb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BhIPAKEHUS
pa3IUYHBIX  TUIOB  (YHCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aQHAJIM3UPOBATh MPEAJIOKEHHBIA  AITOPUTM, ONPEAENATh, KaKue
pe3ynbTaTbl BO3MOXXHBI TPU  33aJaHHOM MHOXECTBE HCXOJHBIX
3HAYECHUH

2.6

YMenue 3amnucaTth Ha H3y4YacMOM  A3BIKC TIPOTpaMMUPOBAHUA
AJITOPUTMBI MMPOBEPKU ACITIUMOCTU OJHOIO HIEJIOI0 4YHCJIa Ha APYTOCL,
IMTPOBEPKHU HATYPAJIBHOI'0 4YHCJIa HA MPOCTOTY, BBIACIICHUA I_[I/I(l)p nus3
HATypaJIbHOTO YHCJd, IIOUCK MAaKCUMyMOB, MHHUMYMOB, CYMMbI
YHCJIO0BOM MOCIEI0BATEILHOCTH

2.7

Bragenue ymMeHHEeM OpHUEHTHPOBATHCA B HEPAPXUUYECKOU CTPYKType
¢ailnoBoii cuctembl, paboTath ¢ (ailsloBOl CUCTEMOI MEPCOHATBHOTO




KOMITLIOTEpa C HCIOJIb30BaHWEM Tpadudeckoro uHTepdeiica, a
HMMEHHO: CO0371aBaTh, KOIUPOBATh, MepeMellaTh, MEPEUMEHOBBIBATD,
YIQJIATh ¥ apXUBUPOBATH (Paiiiibl M KaTaJIOTH

2.8

Brnanenune yMeHUsMU U HaBBIKAMHU MCTIOJIb30BaHUS HHPOPMAITUOHHBIX
¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH s TIOMCKA, XpaHEHUS,
00pabOTKH U Mepeauu M aHAIN3a PA3IMIHbBIX BIIOB HH(pOpMaIH

2.9

YMeHue BRIOMpaTh CIIOCO0 MPEICTABICHUS JAHHBIX B COOTBETCTBHH C
MOCTABJICHHOM 3a/iadeil (TaOJMIbI, CXeMBbI, TpauKH, AUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKN JAaHHBIX

2.10

YMmenue ¢GopmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OpMAIHIO,
WCTIONB3YSl OJJEKTPOHHBIE Tabmuibl A1 oOpaboTKH, aHamu3a |
BHU3yalM3allMM YHCJIOBBIX JaHHBIX, B TOM UYHCIE C BBIAEICHUEM
qyana3oHa TaOMUII U YIOPSAOYMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHSATH B 3JIEKTPOHHBIX Tabaunax (Gpopmysisl
JUls  pacdy€ToB C  HUCIHOJB30BAaHWEM  BCTPOEHHBIX  (DYyHKIUM,
a0COJIIOTHOW, OTHOCUTEIFHOM, CMEIIAaHHOW aj[pecaliiy; UCII0Ih30BaTh
AJIEKTPOHHBIE TAOJIUIIBI Ul YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 00JacTel




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

udposas rpaMOTHOCTD

#H#Par####1.1

Qaiinel w manku (katanoru). llpuHImmel moctpoeHus (anlIoBBIX
cuctem. [lonHoe nms daiina (manku). [Tyte k ¢aitny (manke). Padora ¢
GdaiimaMu W KaTaJoraMW CpPEJICTBAMHU OIEPANMOHHOW CHCTEMBI:
CO3/[aHKE, KOTIMPOBaHKE, IEPEMEILIEHNE, IEPEUMEHOBAHUE U y/IaJICHUE
¢daiinoB u manok (karajoros). Tumbl QaitnoB. CBoiicTBa (ailyios.
@aitnoBelii MeHemkep. [louck ¢aiinoB cpeacTBaMu omnepanOHHON
CUCTEMBI

1.2

O6benunenne komnbeloTepoB B ceTb. Cetb HTEpHET. Beb-cTpanuia,
BeO-caiit. Ctpykrypa anpecoB BeO-pecypcoB. bpayzep. Ilouckobie
cucrembl. llomck wHpOpMaMM TO KIIOYEBBIM CIOBaM M TIO
n3obpaxenuto. JloctoBepHOCTh HHGOpMalUU, TMOJIYYEHHOH U3
Hurepnera. [P-anpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTh OINHMCAHUS HETPEPHIBHBIX
00BEKTOB ¥ MPOIIECCOB C TIOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasut. MomHocTts andasuta. JIBouyHbINH andaBur.
KomnuecTBO ~ BCEBO3MOXKHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAIIHIA)
(uKcupoBaHHOW JJWHBI B ABOWMYHOM aidasute. [IpeoOpasoBanue
aoboro andaButa K JABOMYHOMY. KonamdecTBO pasiuyHBIX CJIOB
(buKcHpOBaHHOM JJIMHBI B aj(paBUTE OMPENEIEHHON MOLTHOCTH.
KoaupoBanue cuMB0JI0OB 0AHOTO ajihaBUTa C MOMOUIBIO KOJIOBBIX CJIOB
B Apyrom andasure, kogoBas Tabnuia, nekoaupoanue. Konuposanue
TekcToB. PaBHOMepHbIN koA. HepaBHomepnblii koa. Koguposka ASCIL.
BocbmubOuTHbie kKOAMpoBKH. [lonsarme o komupoBkax UNICODE.
JlexonupoBaHue COOOIICHUN C HCIOJIb30BAHUEM PABHOMEPHOIO U
HepaBHOMepHOro koaa. MHdopmannonHsiit 00bEM TekcTa

2.2

Nudopmanvonnslii 00bEM JaHHBIX. BUT — MHHHMaabHas €IUHUIA
KOJIMYECTBA MHMOPMAIIMKA — JTBOWYHBIN paspsa. EquHHIBI H3MepeHus
uHpopMarmoHHoro oobéMa naHHbIX. but, O0alT, KHUI00AKUT, Merabainr,
rurab6aiir. CKopocTh niepeiauu JaHHbIX. EMUHUIIBI CKOPOCTH TIepeaadn
JAHHBIX

2.3

KomupoBanue mBera. LlBetoBbie monenu. Mopens RGB. I'myOuna
KoaupoBaHus. [lanurpa.

PactpoBoe M BEKkTOpHOE mpeacTaBicHUE H300pakeHui. Ilukcens.
Onenka wuHOpMaMOHHOTO 00BbEMa TrpadUUYecKUX TaHHBIX IS
pacTpoBOTO M300paKEHUS
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Komuposanue 3Byka. PaspsaHocTs m uactora 3anmcu. KommdecTtBo
KaHaJIOB 3alHCH.

OneHka KOJIMYECTBEHHBIX [1apaMETPOB, CBSA3aHHBIX C MPEJCTABICHUEM
Y XpaHEeHHEM 3BYKOBBIX (pailioB

2.5

Heno3uunoHHele M TMO3WIMOHHBIE CUCTEMBI CUHCICHHS. AJ(aBHT.
OcnoBanme. Pa3BépHyras Qopma 3anmucu uucna. IlepeBong B
JECSITUUHYI0 CHUCTEMY YHCEJ, 3alMCaHHbIX B JIPYIMX CHCTEMax




CUUCIICHHUS.
PumMmckag cucrema cumcieHus

2.6

JIBonuHas cucrema cuncieHus. [lepeBos LelbIX Yncesl B Ipeaeiiax oT
0 o 1024 B nBOMUHYIO cucTeMy cuucieHusa. BocbMepuuHas cucrema
cuncnenus. IlepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
JecsTUUHylo cuctemMbl U oOparHo. lllectHaguarepuuHas cucrema
cuucnenus. IlepeBon umcen W3 IIECTHAAUATEPUYHONM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMBI U OOpaTHO.
ApudmeTnueckie onepayy B JBOUYHON CUCTEME CUMCICHUS

2.7

Jlornueckue BbICKa3bIBaHUA. JIOrMYECKUE 3HAYEHHsI BBICKA3BIBAHUM.
DneMeHTapHble U COCTaBHbIE BBICKA3bIBaHU. Jlornyeckue omepanuu:
«» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHE), «UJIN» (AU3BIOHKLHUSA,
JIOTUYECKOE CIIOKEHME), «He» (Jlornueckoe oTpuuanue). [Ipuopurer
Jorudeckux —omnepauuid. OnpenerneHne HCTUHHOCTH  COCTaBHOTO
BBICKa3bIBAHUS, €CJIM M3BECTHBI 3HAYEHUS MCTHMHHOCTH BXOJSALIUX B
HEro DJEMEHTApHBIX BbICKa3bIBaHUN. Jlormueckue BBIpAXKEHUS.
[IpaBuna 3amucu Jnorumyeckux BelpaxkeHuid. [locTpoenue Tabmuil
WMCTUHHOCTH JIOTHYECKUX BBIpAXKEHUN

2.8

Jlormyeckre JJIEMEHTBl. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH
KOMIIbIOTEpa

2.9

HemnpepsiBHBIE 1M OUCKpeTHBIE MoOJENU. VIMHTalMOHHBIE MOJEIH.
Urpossie mogenu. OreHKa aJeKBAaTHOCTH MOJEIH MOJIETUPYEMOMY
00BEKTY U LIETISIM MOACITUPOBAHUS

2.10

Tabmuunbie Mogenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS. basbl
naHHbIX. OTOOp B TaOMHIE CTPOK, YAOBJICTBOPSIOMIMX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmuna, peopo, MyTh. OpueHTUpOBaHHbBIC "
HeopueHTHUpoBaHHbIe Tpadbl. [nuHa (Bec) pebpa. BecoBas marpuiia
rpada. [JyimHa mytd Mexay BepmuHamu rpada. [lorck onTuManbHOTO
nytd B rpade. HavanpHas BepirHa (MICTOYHUK) U KOHEYHAS BEpIIMHA
(cTokx) B opueHTHpOBaHHOM rpade. Brrurcnenune konmdectsa myrel B
HanpaBJICHHOM aIMKJINYECKOM rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), TucT, pedpo (myra) nepeBa. Bricora
nepeBa. IlommepeBo. I[lpumepsl ucnosb3oBaHusi aepeBbeB. [lepeGop
BapHUaHTOB C TIOMOIIbIO JIepeBa

AJNTOPUTMBI ¥ IPOTPAMMHPOBAHHE

3.1

CpoiictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIN, B
BHJIC OJIOK-CXEMBI, IPOTPaMMa).

CocraBiieHHE AJITOPUTMOB U IIPOTPAMM C UCIIOJIb30BAHUEM BETBJICHUH,
IUKIOB M  BCIOMOTAaTENbHBIX  AITOPUTMOB  JUIsl  YIPABJICHHS
ucnonnuteneM (Pobot, UYepemamka, UYepTé&xHUKk u Jpyrue).
BrinonHeHue anropuTMOB BPYYHYIO U HA KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkoybHBIA ANTOPUTMUYECKUH SI3BIK).

Cucrema  mporpaMMHpOBAaHHSA:  PENAKTOP  TEKCTa  IPOrpaMM,
TPAHCIATOP, OTIATUHK.

Ilepemennasa: tum, wums, 3HaueHue. llenble, BeEleCTBEHHBIE U
CHUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop npucBanBaHusi. ApudMeTHUECKHE BBIPAKEHUS U TMOPIIOK




ux BbludcieHus. Onepanuu ¢ UEIbIMU YHUCJIAMH: IEJIOYHCIEHHOE
JeJieHne, ocTaTok oT jenenus. Berienus. CocTaBHbIE YCIOBUS
(3amuch ~ JIOTMUECKMX  BBIP@KEHUH  Ha  HM3y4aeMOM  SI3BIKE
nporpammupoBanus). Haxoxnenue MuHuMyma

Y MakCHMyMa M3 JIBYX, TPEX U 4EThIPEX uncel. Pemenue KBagpaTHOro
YPAaBHEHMS, HMMEIOIIETO BEIIECTBEHHbIE KOpHU. Llukn ¢ ycioBuem.
AnroputMm EBkinza Juisi HaX01eHUsI HanOOJIbIIEro OOIIEro AEIUTeNs
JIBYX HaTypalbHBIX unces. Pa3buenue 3amucu HaTypaJibHOTO 4yuCia B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHBIIIMM WIH paBHbIM 10, Ha
oTnenbHbIe TUQPEL LHUKIT ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKHU
JETUMOCTH OJHOTO IIEJIOT0 YHCJIa HA IPYroe, NPOBEPKU HATYPAIbHOTO
YHUCIIa Ha MPOCTOTY
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OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE)
nepemennbie. [locumBonbHas 00paboTka cTpok. Ilogcuér wacToTh
MOSIBJIEHUS] CUMBOJIa B cTpoke. BeTpoeHHble pyHKIMU [1st 00paboTKu
CTPOK

3.4

Omnpenenenre BO3MOXHBIX Ppe3ylIbTaTOB pabOThl alropuT™Ma Mpu
JAHHOM MHOKECTBE BXOJIHBIX JAHHBIX, OIpeAeNieHUe BO3MOXKHBIX
BXOJIHBIX JAHHBIX, IPUBOSAIIUX K JAHHOMY PE3yJabTaTy

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJHOMEpPHbIE  MAaCCHBBI.
CocraBieHne ¥ OTIaJKa MPOrpaMM, PpEANTM3YIOUIUX THUIIOBHIE
IrOpUTMBI 0OOpPaOOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, HAa OJHOM
nu3 s3bIk0B mporpammupoBanust (Python, C++, Ilackanb, Java, C#,
[IxonbHBIA ~ ANTOPUTMUYECKUNA  SI3BIK): 3allOTHEHHUE YHCIIOBOTO
MaccuBa CIy4alHbIMU 4YHMCJIAMH, B COOTBETCTBUU C (OPMYJION WU
nyréM BBOJAa YMCEJ, HAXOXKJIEHUE CYMMbl D3JIEMEHTOB MacCHBa,
JMHEHHBIN MOKMCK 33JJaHHOTO 3HAYEHUS! B MAaCCUBE, MOJICYET IJIEMEHTOB
MaccuBa, YIOBJIETBOPSIONIMX 3aJlaHHOMY YCIOBHUIO, HaXOXJIECHUE
MUHUMAJIBHOTO (MaKCHUMAalIbHOTO) 3jeMeHTa MaccuBa. CopTHpoBKa
maccuBa. OOpaboTka TMOTOKA JAHHBIX: BBIUMCICHHWE KOJIMYECTBA,
CYMMBHlI, CpeIHero apudmernyeckoro, MUHUMAaJIbHOTO u
MaKCUMaJbHOTO  3HAUEHUS  DJIEMEHTOB  IOCJIEOBATEIHHOCTH,
yIIOBJIETBOPSIOLIUX 3aJAaHHOMY YCJIOBHIO

3.6

Vmpasnenue. Curnan. OOparHas cBsizb. [lonydeHue CHTHAJIOB OT
U(GPOBBIX NaTYMKOB (HAIIPUMEp, KacaHUsl, PaCCTOSHUS, CBETA, 3BYKaA).
[Ipumepbl HcroNb30BaHUS MPUHIMIIA OOpPaTHOM CBSI3M B CHUCTEMax
yIpaBICHUS TEXHUYECKHUMH YCTPOWCTBAMU C MOMOIIbIO JaTYUKOB, B
TOM 4HCJe B pOOOTOTEXHUKE

HNudopmanronHbie TEXHOJIOTUN

4.1

TekcToBble MOKYMEHTHI M HMX CTPYKTYpHBIC 3JE€MEHTHI (CTpaHHMIA,
a03al1, CTpoKa, CII0BO, CHMBOJI).

TekcToBBIN MpoLeccoOp — MHCTPYMEHT CO3JaHMs, PEeJaKTHUPOBAHUS U
¢dopmaTtupoBanus TekctoB. [IpaBuiia Habopa Tekcra. PenaktupoBanue
tekcTta. CBoiictBa cumBonioB. Illpudt. Tunel mpudros (pydrnensie, ¢
3acedyKaMy, MOHOIIMPHUHHEIE). [lomy)kupHOEe U KypCUBHOE HauepTaHHe.
CpoiictBa a0zameB: TIpaHMIbI, aO3alHBIH  OTCTYN, HWHTEpBAl,
BbIpaBHUBaHMe. [lapameTpsl crpanuusl. CtuseBoe ¢GopmMaTHpOBaHUE.
CrpykTypupoBaHue HH(POpPMAIUM C TMOMOUIbIO CHHCKOB M TaOJMII.
MHuoroypoBHeBble cnucku. JloOGaBieHue TaOmUI] B  TEKCTOBBIE




JOKYMeHThl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOtekanne W300paXEHU TEKCTOM. BKIIOYeHHE B  TEKCTOBBIN
JOKYMEHT JIuarpamm, (opMyl, HyMEpaluu CTPaHUI], KOJOHTHTYJIOB,
CCBIJIOK U JIPYTHX DJIEMEHTOB

4.2

Pactpossie pucynku. Vcrnons3oBanue rpaduueckux MPUMUTHBOB.
Onepauuy penakTUpPOBaHUs IpapUUECKUX OOBEKTOB, B TOM 4MCIIE
mupoBeiX (ororpaduii: W3MeHeHHE pasMepa, OoO0pe3Ka, IOBOPOT,
oTpaxeHue, paboTa ¢ obnactsMu (BbIICICHHE, KOTUPOBAHUE, 3AJIMBKA
IIBETOM), KOPPEKIHs IBETa, SIPKOCTH W KOHTPACTHOCTH. BekropHas
rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU
TEKCTOBOTO TPOIECCOpa WM JAPYrUX MporpamMm (TMPUITIOKEHUM).
JloGaBiieHNe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MynbTUMeIUitHBIX npe3eHTauui. Cnaiia. JloOaBneHue Ha
claii Tekcta W u300paxeHuid. PaboTa C HECKOJIBKUMU ClIaiiJlaMU.
JloGaBneHne Ha ciaiJl ayIMOBU3YaJbHBIX JIaHHBIX. AHUMAaIUS.
['unepcceslnku

4.4

Tumnbl JaHHBIX B sYeHKax SJIEKTPOHHOM Tabmuibl. PemakTupoBaHue u
dbopmatupoBanre Tabmui. BcerpoeHHble (QYHKIIMA SIS TIOWCKA
MaKCUMyMa, MHHHMYMa, CYMMBI H CpPEIHEro apu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BBIJEIEHHOM Jauana3oHe. [loctpoeHue
auarpaMMm  (TUCTOrpamMma, — KpyroBas — JauarpaMma,  TOdY€4Has
nuarpamma). Beibop tuna nuarpammel. [Ipeo6pazoBanue dopmyn npu
konrpoBaHuH. OTHOCUTEIbHAS, A0COTIOTHAS U CMEIIIaHHAS aJipecarius

4.5

VYCIIOBHBIC BBIYHCICHHUS B AJICKTPOHHBIX TaOimmax. CyMMHpOBaHUE U
MOJCYET 3HAYEHWN, OTBEUAIOIIMUX 3aJaHHOMY yciaoBuio. OOpaboTka
OospmMX  HAOOpPOB  JaHHBIX. UHWCIEHHOE MOJCIUpPOBAHUE B
JJIEKTPOHHBIX TAOJIHIIAX
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Bbocoga A. 10O. / AxsunsnoB H.A. / AnatonbeB A.B
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