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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 MOHATUI 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.
EcrecTtBenHble U ¢opmanbHbIe S3BIKH. AJ(PABHT TEKCTOB Ha PYCCKOM si3bIKE. J{BOMYHBINMA
anasut. KonmmuecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHMHAINI) (PUKCHPOBAHHOW TMHBI B
nBonyHoM andasure. I[IpeoOpa3zoBanme moboro amdaButa Kk JgBOMYHOMY. KommuecTBo
Pa3MYHBIX CIOB (PMKCHPOBAHHOW JUTMHBI B aJI(paBUTE OTPEACIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OAHOTrO aji(aBUTa C IMOMOIIBIO KOJOBBIX CJIOB B JIpYyroM
andaBuTe, KOJIOBask TaOINIIA, TEKOTUPOBAHHE.

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

NudopmanrionHelii 00bEM AaHHBIX. BUT — MuUHHManbHas €IUHMIIA KOJMYECTBA
nHpopMaluyu — IBOMYHBIN pa3psan. Eaunuiel uzmepenns MHPOPMAIMOHHOTO 00bEMa JaHHBIX.
bur, OaiiT, kunoOaliT, MeradalT, ruradair.

CkopocTb nepenauu JaHHBIX. EqUHUIBI CKOpOCTH Nepeaun JaHHbBIX.

KonnpoBanne tekcroB. PaBHomepHblli kon. HepaBHomepnsii kox. Komuposka ASCII.
Bocemubuthsie koauposku. [lonstue o koguposkax UNICODE. JlekonupoBanue cooOIIeHni ¢
HCI0JIb30BAHNEM PABHOMEPHOI'O U HEpaBHOMEPHOTo KoJjia. MTHpopManmoHHbIi 00bEM TEKCTA.

Nckaxxenue nHpopMauu npu nepeaaye.

OOmiee mnpexacraBieHue O IUGPOBOM IMPEICTaBICHUHM AayAHMOBHU3YalIbHBIX U JPYTrUX
HEMPEepPBHIBHBIX TAHHBIX.

KomupoBanue mnBera. IlBetoBrie momenun. Moxaens RGB. ['nyOmna xoawpoBaHwsL.
[Tanurpa.

PactpoBoe wu  BekTOopHOE TmpeacTaBieHHe — m3o0paxkeHuid. [lukcenp.  OreHka
nH(pOpMaITMOHHOTO 00BEMA IPaPUIECKUX JTAaHHBIX IS PACTPOBOTO U300paKEHUSI.

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

OneHka KOJIMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmManmoHHble TEXHOJIOTHH

TexkcToBbIE JOKYMEHTBI

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

TexkcToBBIN MpoliecCOp — MHCTPYMEHT CO3/aHUA, PEAaKTHPOBaHUS U (HOPMATHPOBAHUS
TekcToB. [IpaBuia Habopa Tekcta. PemaktupoBanume Tekcta. CBolicTBa cuMBoiioB. [lpudr.
Tunel mwpudToB (pydrneHble, ¢ 3aceykam, MOHOWIUMPHHHBIE). llomykupHOE M KypCUBHOE
Hayeptanue. CBoiicTBa a03alleB: T'paHUIBI, a03al[HBIM OTCTYN, HMHTEPBal, BbIPABHHUBAHUE.
[Tapamertpsl ctpanunpl. CtuneBoe popMaTupoBaHUE.

CrpykrypupoBanue WHGOPMALMU C TMOMOIIBIO CIHCKOB W Tabmuil. MHOTOypOBHEBbBIE
cncku. Jlo6aBneHue TabinIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHThHL. OOTekaHue H300paKeHHH TEKCTOM.
BkiroyeHne B TEKCTOBBIM JOKYMEHT Auarpamm, ¢GopMys, HyMepaluu CTpaHHIl, KOJOHTUTYIIOB,
CCBIJIOK M IPYTUX JIEMEHTOB.

IIpoBepka npaBonucanus. PaccraHoBka nepeHocoB. 1'0s10coBoM BBOJ TekcTa. OnTHYecKoe
pacnio3HaBaHue TekcTa. KommbroTepHsblii nepeson. Mcmosb3oBanue cepBucoB MHTepHeTa miis
00paboTKH TEKCTA.

Komnbrorepnas rpaguxa

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



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

Bekropnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMU
TEKCTOBOIO TIpolLieccopa WM Jpyrux mnporpamm (mpuiokenuid). [loOaBiieHne BEKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

MyabTHMeIMiHbIE IPE3eHTANNU

[ToaroroBka MyabTUMEIUUHBIX Tpe3eHTanuid. Cnaia. JloOaBiieHne Ha cllaiiji TEKCTa U
n300paxeHuii. Pabota ¢ HECKOJIBKIUMH CIIaiiTaMu.

JloGaBiieHHe Ha CIaiil ayAnOBU3YaIbHBIX JAHHBIX. AHUMANHA. | HIEPCCHIIKH.

8 KJIACC

Teoperuveckne 0CHOBbI HHPOPMATUKH

CucremMsl cuUucjaeHus

Hemno3umnmonnele W MO3UIIMOHHBIE CUCTEeMBbl cuucieHus. Audasut. OcHoBaHUE.
Pazsépuyras ¢dopma 3anucu uucna. [lepeBon B NeCATUUHYIO CHUCTEMY YHCEJ, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUHCIICHHSI.

PumMckas cuctema CUHNCIIeHHU.

JBonunas cucrema cuucienus. [lepeBoa menbix umcen B npeaenax or 0 mo 1024 B
JBOWYHYIO CHCTEMY CYHCICeHHS. BocbMepudHas cuctema cumciieHus. [lepeBon uumcen wu3
BOCBMEPUYHOM CUCTEMBI B TBOMYHYIO M JICCITHUHYIO cUCTeMbl B oOpaTHo. [llecTHaamarepruyunas
cuctemMa cumcieHus. [lepeBon dMcen W3 IIECTHAMIATEPUYHOM CHCTEMBI B JIBOUYHYIO,
BOCBMEPUYHYIO U JICCATHYHYIO CHCTEMBI U 00paTHO.

ApubmMeTnueckue orneparyy B IBOUYHOU CHCTEME CUNCIICHUSI.

JIeMeHThI MaTeMaTHYeCKOii JOrHKH

Jlormyeckue BbICKa3biBaHUA. JIOrMyeckre 3HAYEHUs BBICKa3bIBAHUW. DJIEMEHTApHbIE M
COCTaBHBIC BBICKa3bIBaHWs. Jlormueckwe omepanuu: «w» (KOHBIOHKIUA, JIOTHYECKOE
YMHOXEHHUE), «UIN» (IU3BIOHKINS, JOTUYECKOE CIIOXKEHHUE), «HEe» (JOTHYECKOE OTPHIIAHHE).
[Tpuopurer noruueckux oneparuii. OnpeaeneHrne ICTAHHOCTH COCTABHOTO BBICKa3bIBAHUS, €CITH
M3BECTHBI 3HAUYCHUS UICTUHHOCTH BXOJIAIIUX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHUH. Jlormaeckue
BeIpakeHus. [IpaBuia 3amucu JIOTMYECKUX BbIpakeHuid. [locTpoeHme TaOmIMI] MCTUHHOCTH
JIOTHYECKHUX BBIPAKCHUH.

Jlornueckue 37eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMH KOMIThIOTEpA.

AJITOPUTMBI M TIPOTPAaMMHUPOBAHHE

Hcnonnuresn v aJirOpuTMbL. AJITOPUTMHYECKHE KOHCTPYKIMHU

[Tonsitne anroputma. VCHONHUTENM aNrOPUTMOB. AJTOPUTM Kak IUIAH YIpPaBICHUS
HCIIOJHUTENEM.

CpoiictBa anroputMa. CriocoObl 3amucy ajroputMa (CIOBECHBIH, B BHJE OJIOK-CXEMBbI,
porpaMmma).

AnroputMuueckue KOHCTPYKIUH. KOHCTpykius «cienoBaHuey. JIMHEHHBIH anroputM.
OrpaHl4eHHOCTh JIMHEHHBIX aAJITOPUTMOB: HEBO3MOXHOCTbh IPEIYCMOTPETh 3aBUCUMOCTh
MOCJIEIOBATEIbHOCTH BHITIOIHSAEMBIX ACHCTBUN OT HCXOHBIX JTaHHBIX.

KoHcTpyKiust «BeTBIIeHHEY: MOTHAS U HemoIHast (opMbl. BhITIOIHEHNE U HEBBITIOTHEHNE
ycnoBus (HICTUHHOCTbD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpyKiusi «mOBTOpEHUS»: IUKIBI C 33JaHHBIM YHCIOM TOBTOPEHUMU, C YCIOBHEM
BBITIOJTHEHUS, C IEPEMEHHOM 1HUKIIA.

Pa3zpabotka s (GpopMaNbHOTO HCIIOJHUTENS aIrOPUTMa, MPUBOJAIIETO K TpedyeMoMy
pe3ynbTaTy MpPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3pa0oTka HECIOXKHBIX alrOPUTMOB C
WCIOJIb30BAHMEM IIMKJIOB W BETBJICHUN sl YIpaBieHUs (HOpMaTbHBIMUA HCIIOJHUTEISIMH,



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: PENAKTOP TEKCTA IPOrpaMM, TPAHCIISITOP, OTIAAUHUK.

[lepemenHnas: tur, ums, 3HaueHue. Llenple, BeI1eCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBaHusi. Apu(METHYECKHE BBIPAKEHUSI U TMOPSAOK HUX BBIYUCICHUS.
Onepanuu ¢ HeabIMU YUCIaMU: LIEJIOYUCIIEHHOE JIEIEHNE, OCTATOK OT JAEJICHHUS.

BerBnenusi. CoctaBHble ycaoBUS (3aIIUCh JIOTUUECKUX BBIPAKEHUN HA M3y4aeMOM SI3bIKE
nporpaMMupoBanust). HaxoxieHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YMCEI.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JlnanoroBas 0T/IaJika MpOorpaMM: NOIIArOBOE BHIMOJIHEHHUE, TPOCMOTP 3HAYEHUN BETMYMH,
OTJIAZ0YHBIN BBIBO/JI, BBIOOP TOYKM OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™m EBkimaa anst HaxoxAeHHUsS HanOOJIbIIEro OOIIero AeTuTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHune 3amucu HaTypajabHOTO YMCa B MO3UIIMOHHOW CHUCTEME C
OCHOBAaHHEM, MEHBILIUM WM paBHBIM 10, Ha OT/IENbHBIE IU(PBHI.

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

O6paboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHass o00paboTka cTpok. [lomcdyér wyacToThl TMOSABIEHUS CHUMBOJA B CTpPOKE.
Berpoennbie pyHkunu 11 06paboTKU CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpezneneHrne BO3MOXKHBIX pe3yiIbTaTOB padOThl aJIrOpUTMa IPH JAHHOM MHOXECTBE
BXOJHBIX JAHHBIX, ONPEICICHWE BO3MOXKHBIX BXOJHBIX [aHHBIX, NPUBOMAIIUX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

udposasi rpaMOTHOCTH

I'nobanbHas cerb UHTEpHeET M cTpaTeruu 0€30MacHOr0O NOBeJAeHUsI B Hell

I'moGanpHas cerb MuTepuer. IP-ampeca y3noB. CereBoe XpaHeHHE MaHHBIX. MeTOMbBI
WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBoi uHpopmanmu B Mutepuere. bonbiiue
JaHHbIE (MHTEPHET-IaHHbIE, B YACTHOCTHU JaHHbIE COLUATIBHBIX CETEH).

[Tonsatue 06 nHGpOPMAMOHHOHN O€30MaCHOCTH. YTPO3bl HH(OOPMAITMOHHONW 0€301TaCHOCTH
mpu pabotre B TiNOOaNbHOW CETH W METOJbl MpoTHBOACHCTBUS uM. llpaBuna Oe3omacHoi
ayreHTuuKanuu. 3amurta JuyHOW uHGopMauuu B UWHTepHere. be3omacHble cTpareruu
noBeaeHus B Uureprere. IlpenynpexaeHne BOBIEYEHHS B JECTPYKTUBHBIE M KPUMHHAJIbHBIC
(hopMBI ceTeBO aKTUBHOCTH (KUOEpOYIUIUHT, GUILIUHT U Jpyrue (GOpMBI).

PaGora B uHpOpMALMOHHOM NMPOCTPAHCTBE

Buner nestenbHoctd B MHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBast ciyxk0a, BHJICO-KOH(EpPEHI-CBsI3b M JApPYrHe), CIpaBOYHbIE CIYXKObl (KapThl,
pacmiucaHus ¥ APYTHe), MOUCKOBBIE CIYKObI, CITYy>KObI OOHOBIIEHUSI TPOTPAMMHOTO OOECTIeUeHUs
u apyrue ciayxObl. CepBHUCHI TOCYAApCTBEHHBIX ycayr. OOnayHble XpaHWIHINA JaHHBIX.
CpenctBa cOBMECTHOM pa3pabOTKu JOKYMEHTOB (oHaiH-oducel). IIporpaMmMHoe obGecrieuenue
KaKk BeO-CepBUC: OHJIAIHOBBIE TEKCTOBBIE U TpaduuecKkue peaaKTOpbl, Cpedbl pa3paboTKu
MPOTPaAMM.

TeopeTunueckue 0oCHOBbI HHPOPMATHKHU

MopenupoBaHue KaK MeTO/I MO3HAHHUSA

Mogens. 3anauu, pemaemble ¢ MOMOIIBIO MojenupoBaHus. Kiaccudukanum mopaenei.
Martepuanbable (HaTypHble) W HH(QOpPMAIMOHHBIE MoOJAeNTH. HempepbiBHbIE U TUCKPETHHIE



Mozaenu. Wmuranumonuele Moxaenu. WrpoBble Moxenu. OneHka aneKBaTHOCTM MOJIENH
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. OpueHTHpOBaHHBIE U HEOPUEHTUPOBAaHHBIE Ipadbl. [[muHa
(Bec) pebOpa. BecoBas matpuma rtpada. nmra mytm Mmexnay BepmuHamu rpada. Ilowmck
ONTUMAJILHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BepIInHA (CTOK) B
OpUEHTHUPOBAaHHOM rpade. BrrumcieHne KoiauuecTBa MyTel B HANpaBICHHOM AalMKINYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), Juct, pedpo (mayra) nepesa. Bwicota nepesa.
[Monnepeo. [Ipumeps! ncnoap30BaHus AepeBbeB. [lepedbop BaprHaHTOB ¢ TOMOIIBIO IEpEBa.

[TonsiTe MareMaTHYeCKOW MOJENU. 3adadu, pemraeMple C MOMOIIBI0 MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO0) MOAeTHpoBanus. OTINYHe MAaTEMAaTHUYECKOW MOJIENIM OT HATYPHOU MOJENH U
OT CJIOBECHOTO (JIMTEPATypHOTO) OMHCaHUs OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TOCTAHOBKA  3aJa4yH,  IOCTPOCHHUE
MaTeMaTH4YeCKOM  MoJenu, TMporpaMMHasl — pealu3anus, TECTHPOBAaHHE, IPOBEICHUE
KOMIBIOTEPHOTO AKCIIEPIMEHTA, aHAJIN3 €r0 Pe3yabTaToOB, YTOYHEHUE MOICIH.

AJITOPUTMBI U POrPpaMMHPOBaHHE

Pa3paboTka anropurmMoB U nNporpamMm

PazOmenne 3amaunm Ha mom3amaun. CocTaBieHHWE QJITOPHUTMOB M TIPOTPaMM €
WCTIOJIb30BAHMEM BETBIICHHI, IMKIOB ¥ BCIIOMOTATEIBHBIX QJITOPHUTMOB JUIS YIIPABJICHUS
UCTIOJHHUTENEM POOOT MM APYruMH HCIIOJHUTENSIMH, TakUMH Kak Yepenamrka, UepTExHUK n
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE M OTJIaJKa
MPOrpaMM, PEATU3YIOMIUX TUIIOBbIE AITOPUTMBI OOPAOOTKH OJJHOMEPHBIX YHCIIOBBIX MAaCCHUBOB,
Ha OJHOM M3 s3bIKOB TporpammupoBaHusi (Python, C++, Ilackambs, Java, C#, IIkonbHbIit
AnropuTMHUUYeCKH SI3BIK): 3alOJIHEHHE YHCIOBOTO MacCHBa CIIyYalHBIMH YHCIAMHU, B
COOTBETCTBUU € (HOpMyNION WK MyTEM BBOJA YMCEN, HAX0XKICHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TIOMCK 3aJlaHHOTO 3HAUYEHHS B MaccuBe, NOJCYET JJIEMEHTOB MaccHBa,
YAOBIETBOPSAIOIIUX 33JaHHOMY YCJIOBHIO, HAaX0XJEHHE MHUHUMAJIbHOIO (MaKCHUMAaJbHOTO)
aneMenTa MaccuBa. COpTUPOBKA MacCUBa.

O6paboTka MOTOKA  JIAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apudmeTuyecKoro, MUHUMAaJIBHOTO u MaKCHUMaIbHOTO 3HAYEHUS JJIEMEHTOB
MIOCJIEIOBATEILHOCTH, YAOBIETBOPSAIOIIUX 33JaHHOMY YCIOBHIO.
Yupasienue

Vnpasnenue. Curnan. OOpatHas cBs3b. IlonmyueHue cursaiaoB oT HUGPOBBIX JATUUKOB
(xacaHusi, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [IpuMepsl ucnosib30BaHus PUHLIKIIA 0OpaTHOM
CBS3M B CHCTEMax YIPABJICHUS TEXHUYECKHUMM YCTPOWCTBAMHU C IOMOIIBIO JATYUMKOB, B TOM
qucie B poOOTOTEXHUKE.

[Ipumepsl  poOOTHU3MPOBAHHBIX CUCTEM (CHCTEMa  yIpaBJIEHUs  JIBUXKECHHEM B
TPaHCIIOPTHOM CHUCTEME, CBApOYHas JIMHUA AaBTO3aBOJA, aBTOMATU3MPOBAaHHOE YIPAaBIECHUE
OTOILUIEHUEM JI0OMa, aBTOHOMHAs CHCTEMa YIPaBJIEHUsS TPAHCIOPTHBIM CPEICTBOM M Jpyrue
CUCTEMBI).

HNupopmannoHHbIe TEXHOJIOTHH

DJIEKTPOHHBIE Ta0THIbI

[TonsiTue 00 3MeKTPOHHBIX TabuuIax. TUOBI JaHHBIX B sYE€HKaX 3JIEKTPOHHOW TaOJIUIIBI.
PenaktupoBanue u gopmarupoBanue tabiuiu. BerpoeHHble PyHKIMM A1 MOUMCKA MaKCUMyMa,
MUHUMYMa, CYMMBl M cpeaHero apu@mernueckoro. COpTHpOBKAa JaHHBIX B BBIJICIEHHOM
muana3zoHe. IlocTtpoenme guarpamMm (THCTOrpamMma, KpyroBas —JauarpamMma, TOuY€YHas
nuarpamma). Beibop tuma auarpammel.



[IpeoOpazoBanre Gopmyn npu KonupoBaHnuu. OTHOCUTEIbHAS, A0COIOTHAS M CMEIITIaHHAS
azpecanusi.

VY ci10BHBIE BBIYHUCIEHUS B 3JIEKTPOHHBIX TaOnuuax. CyMMUpOBaHHUE U MOACYET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka Oonpminx HAOOpOB HaHHBIX. YucieHHOE
MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6111/1uax.

HNudopmannoHHble TEXHOJIOTHH B COBPEMEHHOM 0011IeCTBE

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

[Ipodeccun, cBsi3anHble ¢ HHOOPMATHKOW HW WHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-
TU3afHep, MPOTPAMMHCT, pa3pabOTUUK MOOWIBHBIX MPUIOKEHUM, TECTUPOBIIUK, apPXUTEKTOP
mporpaMMHOIO O6CCHCT-ICHI/I$I, CIICHHUAIMCT 10 aHAJIM3Y JaHHbIX, CUCTEMHBIN AIMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA IMPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl UMEIOT HANpPaBICHHOCTb Ha pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHS U COLMAN3AIUH 00yJaIOIUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uzydeHuss mHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIIEIYIOUINE TMYHOCTHBIC Pe3yIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEIUI0, TIOHMMaHue 3Ha4eHUs] HH(QOPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
BIIJICHHE JI0CTOBEPHOM MH(pOpMaLuell 0 nepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005acT MH(MOPMATUKK U MH(OPMALMOHHBIX TEXHOJIOTMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpUEHTAIMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYallUsIX HPaBCTBEHHOrO BBIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U MOCTYNKH, a TaKXKe MOBEJIEHUE U MOCTYNKH APYTUX
JIOJIe C MO3UIMHM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUMN
MOCTYIIKOB, aKTUBHOE HEMIPUSATHE aCOIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpasKIaAHCKOr0 BOCIIUTAHMS S

IPEJCTAaBICHUE O COLMAIBHBIX HOpPMax M MpaBWIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUICKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBAX, COONIOEHHE MPaBUI OE30IaCHOCTH, B
TOM 4YMCJIE HAaBBIKOB 0€30I1aCHOTO MOBEAEHUS B UHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOU
COBMECTHOM JIE€ATEIbHOCTU IPH BBHINOJHEHUM Y4YeOHBIX, I[MO3HABAaTEIbHBIX 3aJady, CO3IAAHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHMMAaHMIO M B3aUMOIIOMOILIM B IIpoIiecce 3TOH
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OLIEHUBATh CBOE MOBEIEHHE M MOCTYIKH CBOMX TOBAapHIIECH
C MO3ULH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUNA NOCTYIIKOB;

4) HeHHOCTeil HAYYHOIr 0 MO3HAHUSA:

C(OPMHPOBAHHOCTE ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLleccax U HMH(MOPMAILMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKU U COCTABIISIIOIIUX 0a30BYIO
OCHOBY /1715l IOHUMAaHUS CYIIHOCTH HaY4YHOM KapTUHBI MUDA;

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HAlpaBICHHOCTU M YPOBHs 00yueHHs B JaJIbHEHILIEM;

OBJIaZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEOBATEIbCKON JEATENbHOCTH, YCTAHOBKAa Ha
OCMBICIICHHE OIbITa, HAOIIOAECHUH, IMOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJJIEKTUBHOT'O OJ1aromnoJryyus;

COPMHUPOBAHHOCTh ~ MH()OPMAIMOHHOW  KyJIbTYpbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTEJIbHONW paboThl ¢ yUeOHBIMM TEKCTaMH, CIIPAaBOYHON JIMTEPATypol, pa3HOOOpa3HBIMU
cpeAcTBaMU HH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHS CaMOCTOSITEIbHO OIpElesiTh
LIeJIN CBOEro oOydeHHus, CTaBuUTh M (opMynupoBaTh Jis ceOs HOBbIE 3ajaud B yuébe u
MI0O3HABATEIbHON JIEATENIBHOCTH, pPa3BUBaTh MOTHBBI M MHTEPECHl CBOEH I103HABATEIbHOMN
NESITEIBHOCTH;

S) popmupoBaHus KyJbTYpPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 *KHU3HHM, B TOM YHCIIE U 3a CUYET OCBOCHMA M COONIOJCHMS TpeOOBaHHIMA
0e30MacHOM 3KCIUTyaTaluy CPeICTB MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3y4eHHIO Tpodeccuil U Tpyaa B cdepax nmpodeccuoHaTbHON
NEeATEIbHOCTH, CBSI3aHHBIX C HMH(OPMATHKON, MPOTPaMMHUPOBAHMEM U HH(OOPMAIIIOHHBIMH
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 M MOTPEOHOCTEH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

OCO3HAHHUE ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIEM U IMyTEeH UX PEllIeHus, B TOM
qyclie ¢ y4€TOM BO3MOKHOCTEN HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K M3MEHSIIOIIMMCH YCJOBUSIM COLHAJBHOH U
NPUPOTHOMH Cpeabl:

OCBOEHHE OOy4aroIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyHIEH JEesATENbHOCTH BO3pacTa, HOPM U IMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBLHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIIHNX
B BUPTYQJIBHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS IMPOrpaMMbl 1O HHPOPMATHKE OTPAXKaIOT
OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHbIMU JNENCTBUSIMU — MTO3HABATEJIbHBIMU,
KOMMYHUKaTUBHBIMH, PETYJIATHBHBIMHU.

IMo3naBaTeibHbIE YHHBEpPCAJbHbIE YUeOHbIe el CTBHS

ba3oBbIe Joruuyeckue AeMcTBHUA:

YMEHHUE ONpEAeNATh TMOHATHSA, CO3/JaBaTh OOOOIICHUS, YCTaHABJIMBATH AaHAJIOTHH,
KJIacCU(PHUITMPOBATh, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KIIaCCU(PUKAIIUH,
YCTaHABJIWBATh MPUYUHHO-CIICACTBEHHBIC CBS3H, CTPOUTH JIOTUUECKHE DPACCYKICHHS, IENaTh
YMO3aKJITIOYCHHS (MHAYKTUBHBIC, IEAYKTUBHBIC U 10 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, MPUMEHATHh W MPE0OPa30BHIBATh 3HAKH MU CHUMBOJIBI, MOJICTTH M CXEMBI
JUTsI pelieHrs yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

CaMOCTOSITEIPHO BBIOMpATh CHOCOO pemnieHus ydeOHOW 3amavr (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHS, BBIOMpaTh Hamboee TMOAXOANIUH C Y4ETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

(dhopMyaupOBaTh BOMPOCH], (PUKCUPYIOIIHE Pa3pblB MEKIY PEATbHBIM M JKEJIaTEIbHBIM
COCTOSIHUEM CHUTYaIliH, 00bEKTa, M CAMOCTOSITEIILHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

OIICHUBATh HA MPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POPMAIUIO, IMOJYUYEHHYIO B XOJI€
HCCIIEI0BAHHUS;

MMPOTHO3MPOBATh BO3MOXKHOE JalIbHEHINIEe pPa3BUTHE TIPOIECCOB, COOBITMH M HUX
MOCJICJICTBUS B aHAJOTMYHBIX UM CXOJHBIX CUTYaIIHsIX, @ TAKXKe BBIIBUTATh MPEIANOI0KEHUS 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISIBIIAATh IeDUIIUT HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX Ui PELICHUs MOCTaBIECHHON
3aJ1a4uM;

MPUMEHSTh Pa3IUYHbIE METOMAbI, MHCTPYMEHTBl U 3alpochl MpPHU TOHCKE M OTOOpE
uHpOpMAllUM WM JAaHHBIX W3 HMCTOYHHUKOB C YYETOM MPEIOKEHHOW yueOHOW 3amadu |
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH WHGOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MpeACTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (QOpMYy TMpeAcTaBleHUuss WHGOpPMAUU U
WJUTIOCTPUPOBATH pelIaeMble 33Jjaui HECIOKHBIMU CXEMaMH, AUarpaMMaMiu, UHOU Tpadukod u
AX KOMOMHALIUAMU;



OILICHUBATh HAJAEKHOCTh MHPOPMALMU TIO KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIEM WIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO;
3G PEKTUBHO 3alIOMUHATH U CUCTEMAaTU3HPOBATH HH(OPMAITHIO.

KoMMyHuUKaTHBHBbIE YHHBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menmne:

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

HY6JH/I‘-IHO MpEaACTaBJIATH PE3YJIbTAThI BBIIIOJIHEHHOT'O OIIbITa (E)KCHepI/IMCHTa,
HCCIeI0OBaHUs, TIPOCKTA);

CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUIGHHS C YYE€TOM 3a7ad MpPE3CHTAUH U
oco0eHHOCTEH AyAJUTOPUN U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U ITMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUEM UJINIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHasi 1eSITeILHOCTD (COTPYIHHYECTBO):

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelIeHNH KOHKPETHOM PpOo0OIeMBbl, B TOM YHUCIIE€ IPU CO3AaHUN MH(OPMALIMOHHOTO IPOAYKTA;

MPUHUMATh 1€JIb COBMECTHON HMH(OPMAIMOHHOM AESTeNbHOCTH MO cOopy, oOpaboTke,
nepeaade, Gpopmanuzanuu HHOOPMAIUH, KOJUIEKTUBHO CTPOUTH JCUCTBUS MO €€ JOCTHKECHHIO:
pacrpenensaTh poJH, J0TOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIILTAT COBMECTHOU PabOTHI,

BBITIOJIHATE CBOIO YacTh PalOThI ¢ MHpOpMaed Wi UHGOPMAIMOHHBIM IMPOIYKTOM,
JOCTHUTasl KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HAINPaBICHHUIO W KOOPIHMHUPYS CBOW JICHCTBHS
C APYrUMHU YJICHAMH KOMaHIbI;

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

CpPaBHUBATh pE3ylbTaThl C MCXOAHOM 3ajauell M BKJIAJ KaKIOrO 4JeHa KOMAaH[Ibl B
JOCTH)KEHUE DPE3YJIbTaTOB, pPa3leiaTh cepy OTBETCTBEHHOCTH U MPOSBIATH IOTOBHOCTh K
IIPEJOCTABJIEHUIO OTYETA MEepe]] TPYIIION.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS

Camoopranuszanmsi:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPOOIeMbl, TpeOyOIIue peleHus;

OPUEHTHPOBAThCSA B PA3IMYHBIX MOJIXOJAaX K MNPUHATHIO pelieHUil (MHIUBUAYaTIbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PEIICHU B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh AJNTOPUTM pelIeHHs 3ajaud (WM €ro 4acTb), BBIOMpATh
crnocob pemeHuss ydyeOHOM 3amaud ¢ y4y€TOM HMEIOUIMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUAHThI PEIICHUH;

COCTaBIIATh IJIaH JCWCTBHIA (IJIaH peaau3allid HaMEYEHHOTO alTOpUTMa pEIICHHS),
KOPPEKTUPOBATh MPEJIOKEHHBIN aqrOPUTM C YYETOM MOTY4YECHHUS HOBBIX 3HAHHUH 00 H3ydaeMOM
00BEKTE;

JieNaTh BHIOOP B YCIOBHSX MPOTHUBOPEUMBON MH(OpMAIMKM U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamMoOKOHTpOJIB (pediexcust):

BIIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OLIEHKY CUTYALIMH U Tpeaararh iaH €€ U3MEHEHUS;

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

OOBSACHATh TPUYUHBI JOCTHKEHUS (HEJAOCTHIKEHHUS) Ppe3y/lbTaToB WHGOPMAIMOHHON
NeSITeNFHOCTH, JaBaTh OIICHKY NPHOOPETEHHOMY OIMBITY, yMETh HAaXOJWUTh MO3UTHBHOE B
MPOU30IIEAIIEH CUTYALIUH;

BHOCUTH KOPPEKTUBHI B JAESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHHUBIITUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITNOOK, BO3HUKIIUX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTATa IICIH U YCIOBHUSM.

OMOUMOHATbHbIH HHTEJIEKT:

CTaBUTH ce0sl Ha MECTO APYroro 4cjioB€Ka, IOHMMAaTb MOTUBBI U HAMCPCHUS APYTroro.

IpunsTHE CEOSI M APYTHX:

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

HNPEIMETHBIE PE3YJIBTATbBI

K koHIiry o0y4denus B 7 KJjiacce y oOydaronierocs: OyayT cOpMUPOBAHEI CISAYIONINE YMCHHUS:

MOSICHATh Ha MPUMEPAX CMBICIT MOHATUH «WMHDOpPMALHS», «HH(YOPMAIIMOHHBIA TTPOIECCH,
«00paboTka nHpopMaUN», «XpaHeHHE HHOpMaLIUNy, «epeaada HHPopMaLuny;

KOAMPOBATh M JIEKOJUPOBATH COOOIIEHUS IO 3aJaHHBIM IpPaBHUJIAM, JEMOHCTPHPOBATH
MMOHMMAHWEe OCHOBHBIX IPHHIMIIOB KOJHWPOBAHHS WH(DOPMAMKM  Pa3IMYHON  MPUPOIBI
(TEeKCTOBOM, rpaMUeCKOM, ayano);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3JIMYHBIX al(aBUTAaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHuUsT HH(POPMAIOHHOTO 00bEMa U CKOPOCTH TIepeayl TaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (HailloB
BH1€0(DaiisioB;

MPHUBOANTH TIPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHWs W Tepeaadn WHOpMAIWH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICIISITH OCHOBHBIE ATAIbl B UCTOPUU U IOHUMATh TEHACHITUH PAa3BUTHUSI KOMITBIOTEPOB U
MPOTPaMMHOTO 00€CTICUeHNS,

MoJlydaTh ¥ HWCHOJB30BaTh HMH(POpPMAIMIO O XapaKTePUCTUKAaX IMEPCOHATBLHOTO
KOMIIBIOTEpA M €r0 OCHOBHBIX 3JIEMEHTaX (IIPOIleccop, ONEpaTUBHAS MaMATh, JOJITOBPEMEHHAs
MaMsTh, yCTPOICTBA BBOAA-BHIBO/IA);

COOTHOCHTD XapaKTePUCTUKN KOMITBIOTEPA C 3aJ]a4aMHt, PEIIaeMbIMHU C €0 TIOMOIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (PailioBON CUCTEMBI (3aMUCHIBATh IMOJTHOE
uMs (aitma (katanora), myTh K ¢ainy (Karajaory) Mo HMEIMEMYyCs ONMHUCaHHi0 (aiioBoi
CTPYKTYPBI HEKOTOPOTO MHPOPMAITMOHHOTO HOCUTEIIS);

pabotath ¢ (aiiJIOBOM CHUCTEMOW TEPCOHAILHOTO KOMITBIOTEPA C HCIIOJIb30BAaHHEM
rpagpudeckoro  umHTepdeiica, a  HWMEHHO: CO3/1aBaTh, KONHUPOBaTh, IEpEMEIIaTh,
NIEPEUMEHOBBIBATD, YIAISATh U apXUBUPOBATh (HAIIIbI M KATAJIOTH, KCIIOJIb30BaTh AHTUBUPYCHYIO
porpamMmmy;

MPEICTaBIATh  PE3yIbTaThl CBOCH  JIEATETBHOCTH B  BHIEC CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTHMEIUIHBIX MPE3CHTALINN;

uckath MHPopManuio B HMHTepHeTe (B TOM 4HCIe, IO KIIOYEBBIM CJIOBaM, IIO
N300paKEHUI0 ), KPUTHUECKU OTHOCUTHCS K HAMJICHHON MH(OPMAIIMU, 0CO3HABAsI OMACHOCTb IS
JUYHOCTH M OOIIECTBa PACIPOCTPAHCHUS BPEJOHOCHON WH(POpPMALMK, B TOM YHUCIC
AKCTPEMHUCTCKOTO M TEPPOPUCTUUECCKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJIpeCcOB BEO-PECYpPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH;

coOmonarb  TpeOoBaHMs ~ O€30MacHOW  SKCIUTyaTalluM  TEXHUYECKHUX  CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTHH, COONIONATh CETEBON ITHUKET, 0a30BbIE
HOPMBI HH(GOPMAITMOHHOM 3TUKH U TpaBa MpH paboTe ¢ MPUIOKEHUIMHU Ha JIIOObIX yCTpocTBax
u B MIHTepHeTe, BEIOMpaTh 6e301acHbIe CTPATET U MOBEACHUS B CETH;

MIPUMEHSITh METOAbl MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEJACTB MHPOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHI Ha 3I0POBBE MOJIH30BATEIS.

K koH1ty 00yuenus B 8 kiacce y oOyyaromierocsi 0y1yT copMHUpPOBaHbI CIEIYIOLINE YMEHUS:



MOSCHATh Ha MPUMEPAX Ppa3IUudsg MEXIYy MO3UUUOHHBIMM U HENO3ULUOHHBIMHU
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;

pPacKpbIBaTh CMBICIT TOHSTHUN «BBICKA3BIBAHUEY, JIOTHYECKAsl OMEpalUsy, «JIOTHUYECKOe
BBIpKCHUEY,;

3aMUCHIBATh JIOTUYECKUE BBIPAXKEHUS C HMCIOJIb30BAaHUEM TU3BIOHKIIMU, KOHBIOHKIIUA U
OTPUILIAHMS, OMPENCNSITh HCTUHHOCTHh JIOTMYECKUX BBIPAKEHUM, €CITU HW3BECTHBI 3HAYCHUS
WCTUHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIIBI UCTUHHOCTH JUISl JIOTHUECKHUX
BBIPAKECHU;

PacKpbIBaTh CMBICT MOHATHH «HCIOJHUTEIbY, «AITOPUTM», «IIPOrpaMMa», MOHUMAs
Pa3HUILY MEXy YHOTpeOIeHUEM ITUX TEPMUHOB B OOBIJIEHHOM peur U B HH(POpPMATHKE;

OTMCHIBATh AJITOPUTM DELIEHUS 3aJaud pa3INdHbIMH Crloco0aMu, B TOM YHCIIE B BHJE
OJIOK-CXEMEI;

COCTaBJISITh, BBIMOJHATh BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI C
HCII0JIb30BAHMEM BETBJICHUN W LUKJIOB JUIS YIPaBJICHHs MCHOJHUTENSMU, TaKUMH Kak Pobor,
UYepenamka, YepTEKHUK;

WCIIOJIb30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JTUYHBIX THIOB (YHUCIIOBBIX, JIOTHYECKHUX,
CHUMBOJIbHBIX), a TAKXKe COJEpKAIINE UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOpP MPHUCBAUBAHMUS;

HCI0JIb30BAaTh MPHU pa3pabOTKe MpOTrpamMM JIOTUUECKUE 3HAYSHMS, ONlepallii U BbIPaKEHUS
C HUMU;

aHAJIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBI, B TOM UYHUCIIE ONPEAEATh, KaKhe pe3yabTaThl
BO3MO>KHBI IIPH 33JJAHHOM MHOKECTBE UCXOJHBIX 3HAUEHUH;

co3/aBaTh U OTJAXKUBATh MIPOrPaMMbl Ha OJTHOM U3 S3bIKOB MporpammupoBanus (Python,
C++, Ilackame, Java, C#, llIkonpHBIH ANTOPUTMHYECKUN SI3BIK), peaiM3yIOIMINE HECIOKHBIC
IrOpUTMBl 00paOOTKM YMCIOBBIX JAHHBIX C HUCIOJb30BAHUEM LIMKIOB M BETBICHHUH, B TOM
YUCJIE PEANTM3YIOIIUE MPOBEPKY JEIMMOCTH OJHOTO ILEJOT0 YHCiIa Ha JPYroe, IpOBEpPKY
HaTypaJIbHOTO YKCiIa Ha IPOCTOTY, BbIAENIEeHUs Uudp U3 HATYPAIbHOTO YHCIIA.

K xonIty 00yueHus B 9 kiacce y oOydaromierocsi 0yyT copMHUpPOBaHbI CICTYIONTNE YMECHUS:
pa30buBaTh 3aJaud Ha MOJ3aJla4M, COCTABJIAThH, BBHIMOJIHATH BPYUYHYIO U Ha KOMIIBIOTEpE
HECJIOKHbIE aJTOPUTMBI C HCIOJb30BAaHMEM BETBJICHHM, LHMKJIOB M BCIOMOTaTEIbHBIX
QITOPUTMOB JIJIs1 YIIPABIICHUS UCHIOTHUTENISIMHU, TakUMH Kak Po6oT, Uepenanika, UepT&XHUK;

COCTaBIIATh M OTJIAXUBATH MPOTrPAMMBI, PEATHU3YIOLIUE TUIIOBbIE aIrOPUTMbI 00pabOTKU
YHCIIOBBIX MOCEI0BATEIBHOCTEN HIIM OTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAaKCHMYMOB,
MUHHUMYMOB, CyMMBbI WM KOJIMYECTBA SJEMEHTOB C 33/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s3p1K0B nporpammupoBanus (Python, C++, [lackans, Java, C#, LlIkonpHBIA ANTOpPUTMUYECKHUIT
S3bIK);

PacKpbIBaTh CMBICI MOHATHI «MOJEIbY, «MOJCIUPOBAHHUEY», ONPEACTATh BUABI MOJEICH,
OIICHUBATh aJICKBATHOCTh MOJETU MOJCINPYyEeMOMY OOBEKTY U LIEISIM MOJICIIMPOBAHMUS,

WCIO0JIb30BaTh T'padbl U AepeBbs A MOJACTUPOBAHUS CUCTEM CETEBOM M MEpapXUUEeCKOM
CTPYKTYpPBI, HAXOJUTh KpaTyailluuii myTh B rpade;

BBIOMpATh CHOCOO TMpEJCTAaBIEHUS TAHHBIX B COOTBETCTBHUHU C TOCTaBICHHOW 3agadeit
(Tabnuipl, cxeMbl, TpaduKU, TUArPaMMBbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKHU NaHHBIX;

WCIIOJIb30BaTh DJJEKTPOHHBbIE TaOmUIBl A7 oOpaOOTKM, aHanmW3a U BU3yalU3allUud
YHCIIOBBIX JaHHBIX, B TOM 4YHCII€ C BBIJCIIEHHEM JMana3oHa TaOJIHIbl U YHOPSI0YMBAHUEM
(COPTHPOBKOI1) €ro AIIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJICKTPOHHBIX TaOmunax Qopmymbl ans pacd€ToB C
WCIIOJIb30BaHUEM BCTPOSHHBIX apudMeTHdeckux (QyHKUMd (CyMMUpOBaHHE U TOJCYET



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

HCII0JIb30BaTh 3JIEKTPOHHBIE TAOJMUIBl JJI YHMCIEHHOIO MOJEIUPOBAHUS B IPOCTBIX
3ajjauax U3 pa3HbIX NPEIMETHBIX 00IacTei;

HCII0JIb30BATh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIIUOHHBIE
CepBUCHI, O0JauHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE W Trpadudeckue
peIaKTophl, Cpebl pa3paboTKH)) B yueOHOM U MOBCEHEBHOM IEATEIBHOCTH;

MNPUBOANTH TPHUMEPHI HCIIOJIB30BAaHMS Te€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYIapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX cepBUCOB MHTEpHETAa B Y4eOHOM M MOBCEIHEBHOMU
NeSITENIbHOCTH;

HCIOJIb30BAaTh  pa3jIMuHbBIE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO MPOTPAMMHOIO
obecrneveHus, 3alluiiaTh NepCOHATbHYI0 HHPOPMAIIUIO OT HECAaHKIIMOHMPOBAHHOIO JIOCTYIA U
€ro TMOCJIEJACTBUHM (pasriamieHusi, IOJMEHbI, yTpaTbl JAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTHYECKUX AacleKTOB HCIOJIb30BaHUS ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LIU(POBOI cle/, ayTeHTUYHOCTh CYObEKTOB U PECYpCOB, OMACHOCTbH
BPEIOHOCHOTO KOJIa);

pacro3HaBaTh IMOMBITKM M TPEAyNpeKIaTh BOBJIEUEHHE ce0s M OKpYKaloluX B
JNeCTPYKTUBHBIE U KPUMHHAJIbHBbIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM uucie 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 IPOrpaMMHpPOBaHUeE
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. llnudpoBas 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
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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 yueOHOU M TIOBCEAHEBHOM NIEATETLHOCTH

1.3

Hcnonp3oBaTh pa3inuyHble CpPEACTBA 3allUTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHSI, 3alTUIIATh TIEPCOHATHHYIO HH()OPMAITHIO
OT  HECAaHKIIMOHMPOBAHHOTO  JIOCTYIa H  €ro  IOCIEACTBUI
(pasrmamieHusi, TOJIMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKAX M  COIHAIBHO-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 JECTPYKTUBHBIE M KPHUMHHAIBbHBICE (DOPMBI 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», «MOACIIHUPOBAHUCH),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbL MOACIN
MOJCIINPYCMOMY O6’bCKTy " OCJIsIM MOACIIMPOBAHUS

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 3alau Ha noasanaavui, COCTABJIATD, BBINIOJHATE BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC aJITOPUTMBI C  HUCIOJB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIs1 YIIPABJICHUA
HUCIIOJTHUTCIIAMHA

3.2

CocTaBisATh M OTJIAKHUBAThH nporpamMmsl, peajiu3yromue TUIIOBLIC
AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOC/IE0BAaTEILHOCTEM nin
OJHOMCPHBIX YHCJIOBBIX MAaCCHUBOB (HOI/ICK MaKCMMYMOB, MUHHUMYMOB,
CYMMBI HWJIKM KOJIMYCECTBA 3JICMCHTOB C 3aJdHHBIMU CBOfICTBElMPI) Ha




OJIHOM U3 s3bIKOB 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
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJCTB
00pabOTKM JaHHBIX

4.2

Hcnonb3oBaTh 37€KTPOHHBIE TaOIULBI A 00pabOTKM, aHanu3a M
BU3YaJM3allMM YWCJIOBBIX MJAaHHBIX, B TOM YHCIE C BBIJICJICHUEM
nUama3oHa TaOMUIBI W YHOPSAAOYMBAaHUEM (COPTUPOBKOM) €ro
HIIEMEHTOB

4.3

Co3naBaTh M NPUMEHATH B JIEKTPOHHBIX TaOIUIaXx (QopMysasl A
pacuéroB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIMH
(cymMupoBaHMe M TOACYET 3HAYEHUN, OTBEYAIOIIMX 3a/JaHHOMY
yCIIOBUIO, cpeAHee apu(MeTHdyeckoe, MOUCK MaKCUMaJIbHOTO W
MHUHUMAJIBHOTO 3HAYEHMsI), AOCOFOTHON, OTHOCUTEIILHOU, CMEIIaHHOM
ajzipecaluu

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUIA YHUCJIICHHOTO
MOJCIHUPOBAHUSA B IMTPOCTHIX 3aJa4aXx M3 PASHBIX MPCIMETHBIX oOnacreit




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, BCTPOEHHBIE
KOMIBIOTEPBI,  CYNMEPKOMIIBIOTEPHl.  MOOWIBHBIE  yCTpoicTBA.  TexHHKa
0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX HazHadeHuwe. lIporeccop.
OnepatuBHas W JIOJTOBpPEMEHHas MaMsTh. YCTpPOIlCTBa BBOJa U BBIBOJA.
CeHcopHbIN BBOJ, JaTYUKU MOOWIJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKON
ayTeHTU(PHUKAIUN

1.3

Hcrtopus pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecreueHus. IlokoneHus
KoMmnbloTepoB.  COBpEeMEHHBIE  TEHACHIMM  pPa3BUTUA  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. IlapannensHsie Beruncienus. [lepcoHanbHbI KOMIBIOTED.
[Ipouleccop u ero xapakTepuCTUKH (TakToBash YacTOTa, pPa3psIHOCTD).
OrnepaTuBHas namsATh. JlonroBpemMeHHast MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
OO0bEM XpaHUMBIX aHHBIX (OMepaTHUBHAsS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPJOTEIbHBIM HAKOMUTENb, MOCTOSIHHAs NaMATh CMapTPoHA) U CKOPOCTb
JOCTYTIA I Pa3IMYHbIX BUJOB HOCUTENIEH

1.4

[Iporpammuoe  oOecrmieueHre  KOMIbIOTEpa. [IpuKiIagHOEe  MPOTrpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obecrieueHue. Cucremsl
nporpaMmupoBaHus. [IpaBoBas oxpaHa mporpaMm M JaHHBIX. becruratHeie U
YCIIOBHO-OecIuiaTHbIe TporpaMmMbl. CBOOOTHOE TPOTpaMMHOE 00eCTICUCHHE

1.5

®aiinel 1 nanku (kataynord). Tumbl ¢aitnoB. ColicTBa (aiiyioB. XapakTepHbIC
pa3mepbl (aiiJIoB pa3jMyYHBIX TUIOB (CTPAaHWIA TEKCTA, JJICKTPOHHAs KHUTA,
(dhoTorpadusi, 3anUCh IECHU, BUACOKIIHI, IIOJTHOMETPAXKHBINA (DUITEM)

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, TEpEMEIlCHUE, MePECUMEHOBAHNE U ylalieHHe (ailJioB U Iarok
(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

O6benuHenne KommbloTepoB B ceThb. CeTh MHTepHeT. BeO-cTpanuiia, BeO-caiiT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. I[louckoBbeie cuctemsl. [lonck
uHGOpMAIlMK TO KIIOYEBBIM CJIOBaM M MO u300paxkeHuto. JlocToBEpHOCTH
uH(bOpMaInu, modydeHHol u3 urepHeTa

1.11

COBpeMeHHLIe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaHI/Iﬁ

1.12

CeTteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMAILIMOHHON 3TUKHU U MpaBa MpH padoTe
B cetu UnTepHer. CTpateruu O6e3omnacHoro 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 JIaHHblE, KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTb ONMUCAHUS HENPEPHIBHBIX OOBEKTOB WU
MPOIIECCOB C MOMOIIBIO JAUCKPETHBIX NaHHBIX. MH(OpMaMoHHbIE MPOLECCH —
IIPOLIECCHI, CB3AHHBIE C XpaHEHUEM, IPE0Opa30BaHUEM U Iiepejaueii JaHHbIX

2.3

CumBon. Andasur. MomHocTs angasura. PaznooOpazue s36IKOB U an(aBUTOB.
EcrectBenHble M (opManbHble S3BIKH. AJ(AaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWIA)
¢bukcupoBaHHOH JMHBI B 1BoM4yHOM andasute. [IpeoOpazoBanme THOO0TO
anaBuTa K JBOMYHOMY. KONMHMYeCTBO pa3nuvHbIX CIIOB (PUKCHPOBAHHOM JUTMHBI B
asiaBuTE ONPeNEIEHHON MOIITHOCTH
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KoaupoBanue cuMB0JIOB 01HOTO andaBuTa C IOMOIIBIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOJOBask TaOJINIIA, IEKOTUPOBAHUE

2.5

JBonunbiii kox. IlpencraBieHue MOaHHBIX B KOMIIBIOTEPE KaK 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. EAMHUIBI  CKOPOCTH MEpeNadd  JIAHHBIX.
Nckaxenue nHpopMaIuu npu nepeaaye

2.8

Konnposanne tekctoB. PaBHOMepHBIN koa. HepaBHomepHslii koa. KoaupoBka
ASCII. Bocemubutnbie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlekogupoBaHue  COOONIICHWMH  C  HWCIOJIb30BAaHUEM  PaBHOMEPHOTO |
HepaBHOMEPHOTO Koza. MHbopManroHHbIi 00BEM TEKCTa

2.9

OOmee mpencraBieHHe O MHUPPOBOM NPEACTABICHUM AayAUOBU3YaIbHBIX U
IpYrux HemnpepbiBHBIX JaHHbIX. KonmupoBanue 1nBera. lIBetoBhle Mozenu.
Mogens RGB. I'nyouna koguposanwus. [lanmurpa

2.10

PactpoBoe um BekTOpHOE TmpeacTaBieHUEe u3o0pakeHui. [lukcens. OrneHka
uHpOpMAIMOHHOTO  00BbEMa  rpaduueckux  JaHHBIX  JUIsI  PacTpOBOTO
H300paKECHHS

2.11

KomupoBanue 3Byka. PaspsaHocte u uyactora auckperusanuu. KommdecTBo
kaHanoB 3amucu. OIleHKa KOJMYECTBEHHBIX IapaMETPOB, CBSA3aHHBIX C
IPEJICTaBICHUEM U XPaHEHHEM 3BYKOBBIX (DaiiioB

NudopmanrionHbie TEXHOJIOTUN

3.1

TekcToBbIe TOKYMEHTBI U UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIa, ad3al, CTpOKa,
CJIOBO, CHUMBOJT)

3.2

TekcToBBIE TpoIlecCOpP — HWHCTPYMEHT CO3/aHus, PEJAaKTUPOBAHUS U
(dhopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

33

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

JIBonunas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
YuCeNl M3 BOCBMEPUYHON CHCTEMBI B JBOWUYHYIO M JACCITHYHYIO CHCTEMBI H
oOparno. IllectHammarepuyHasi cuctemMa cumciaeHus. IlepeBox wwcen wu3
MIECTHAAATEPUYHON CHCTEMBbI B JIBOMYHYIO, BOCBMEPHUYHYIO 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 BbICKa3bIBaHUS. JlOrMueckue Omepamuu: «u»
(KOHDBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jorudeckoe oTpuiianue). [Ipuopurer noruueckux omneparui.
OmnpeneneHre HMCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJISIINX B HETO 2JIEMEHTAPHBIX BHICKA3bIBAHUI

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. Hcnonaurenu AJITOPUTMOB. AJ'IFOpI/ITM KakKk IIJIaH
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  AJITOPUTMOB:  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.
[MocumBosibHAsT 00paboTka CTpok. [logcdyér 4acTOTHI MOSBICHHUS CUMBOJA B
cTpoke. Berpoennsie pyHKIMM a7t 00paboOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI ajropurtMa Ipud 3aJaHHOM
MHOXCCTBC BXOIHBLIX IAaHHBIX, OIIPCACICHUEC BO3MOXHBIX BXOJHBIX JaHHBIX,
IIPUBOAAINNX K JAHHOMY PE3YJIbTATy

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




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

1.2

[Monsitue 06 wuHpopManuoHHONH Oe30macHOCTH. YTpo3bl HHGPOPMALMOHHON
0e30MacHOCTH TIpH padOTe B IIOOATBLHOM CETH U METOMbI MPOTUBOJACHCTBHS M.
[IpaBuna Ge3omacHo# ayreHTH(UKANKMKA. 3alMUTa JTAYHON WH(DOPMAIMU B CETH
HNurepner. be3omacHele  crparerud  moBeneHUss B cetd  MHTepHer.
[Ipenynpexaenue BOBICYEHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTHU (KHOEpOYUTMHT, GUIIKHT U Ipyrue GOopMbl)

1.3

Bunsl nestensHoct B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHUKALIMOHHBIE
CepBHUCHI (TOYTOBAs CIIy)KOa, BUACO-KOH(EPEHI-CBSI3b U APYIHE), CIPABOYHBIC
CIyXObl (KapTbl, paclUCaHUS W JIpyrue), IOUCKOBBIE CIYXObI, CIyXKObI
OOHOBJIEHHSI TIpOrpaMMHOro obecredeHuss u Japyrue ciyxO0bl. CepBHCHI
rocygapcTBeHHeIX  yciyr. OOmaynbie  XpaHuiumia gaHHbix.  Cpeactsa
COBMECTHOM  pa3pabOTKU  JOKYMEHTOB (oHisaiiH-oducsl). [Iporpammuoe
obOecriedeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE U TIpaduyeckue
PEeAAaKTOPBI, Cpelibl pa3paboTKU NpOoTrpamMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3anmaum, pemraemMbie C TMOMOINBIO MojenupoBanus. Kinaccudpukarmm
Mozened. MarepuanbHble  (HaTypHble) U HH(POpPMAIMOHHBIE  MOJEIH.
HenpepsiBHple 1M guckpetHele Moaenu. MmuranvonHsle monaenu. Wrpossie
Mozenu. OleHKa COOTBETCTBHSI MOJIENM MOJEIHPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBAHUS

2.2

Tabmuunbie moaenu. Tabauia Kak npecTaBIeHUE OTHOIICHUS

2.3

ba3sl ganabix. OTOOp B TalnMile CTPOK, YAOBJIETBOPSIONIMX 33aJaHHOMY
YCIIOBUIO
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I'pad. Bepmmna, pebpo, myrb. OpHUEHTUPOBAHHBIE W HEOPHUEHTHUPOBAHHBIC
rpadsl. Jlnimna (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytm Mexmy
BepmrHamu rpada. Ilouck ontumansHoro nytd B rpade. HauanpHas BepminHa
(MCTOYHMK) W KOHEYHas BepiIMHAa (CTOK) B OPUEHTHUPOBAHHOM Tpade.
Boruncnenue koyimyecTBa MyTei B HaIpaBiICHHOM 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/ICTTUPOBAHUSL. Otnuuune
MaTeMaTHYeCKOM MOJEIM OT HATypHOH MOJETM H OT  CJIOBECHOIO
(JIuTepaTypHOTO) OMUCaHUs 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTHYECKOM MOACIN, IIporpaMmHas peaiu3anusi, TCCTHUPOBAHUC,
IMPOBEACHHUEC KOMIIBIOTECPHOI'O0  JSKCIICEpUMCHTA, AaHAJIM3 ¢€ro pe3yjibTaToB,
YTOYHCHHUC MOJCIIN

AJTOPUTMBI M TPOTPpaMMUPOBAaHUE

3.1

Pa3buenne 3aga4d Ha IoA3aaaydu. CocrapieHne AJITOPUTMOB W TIpOorpamMm C
HCIIOJIb30BAHUEM BeTBJ'IeHHfI, [OUKJIIOB W BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJIS
YIIpaBJICHHUA UCIIOJIHUTCICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

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




(Python, C++, Ilackans, Java, C#, lllxonbublii AnropurMudeckuil S3bIK):
3all0JJHEHUE YMCJIOBOIO MAacCHBa CIIyYallHBIMM YHCJIaMH, B COOTBETCTBUHU C
dbopmynolt winu myTéM BBOJA YHCEN, HAXOXKJICHHUE CYMMBI 3JIEMEHTOB MAacCHBA,
JMHENHBIN TIOUCK 3a/1aHHOTO 3HAaYEHMsI B MAaCCHUBE, MTOACUYET 3JIEMEHTOB MAaCCUBA,
YIOBJETBOPSAIOUIMX  33JaHHOMY YCJIOBMIO, HAXO0XJIEHUE MHUHHMAJILHOTO
(MakcuManbHOrO0) 35eMeHTa Maccuba. CopTUpOBKa MaccuBa
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OO0paboTka NOTOKA JAaHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBbI, CPEIHETO
apu(METHYECKOTO0, MUHUMAIBHOTO M MAaKCHMAaJIbHOTO 3HA4YECHHUS 3JIEMEHTOB
HOCJIEA0BATENbHOCTH, YAOBJIETBOPSIOLINX 33 JAHHOMY YCIOBHIO
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VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajoB OT HU(PPOBBIX
JATYUKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepst
HCIIOJIb30BaHWA  IMMPUHIUIIA 06paTHOﬁ CBiA3U B CUCTCMAax  yHIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B pobOoToTexHuke. [Ipumepsl
POOOTH3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJIECHUS IBUKEHUEM B TPAaHCIOPTHOM
CHCTeME, CBapodYHas JIMHUS aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIIPABJICHHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPAaBJICHHUS TPAHCIIOPTHBIM
CPEICTBOM U PYTrue€ CUCTEMBI)

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 oopazoBanusi Ha ocHoe PI'OC

1

3HaTh (IOHUMATBH)

1.1

Bnanenne OCHOBHBIMH TOHATUSAMH: HWHpOpManus, Iepenaya,
XpaHeHue U 00paboTka MHpOpMaLUU, aITOPUTM, MOJIENb, TUPPOBOM
NPOIYKT M HUX UCHOJB30BaHME JUId pelIeHHs Y4eOHBIX H
MIPaKTUYECKUX 3a7a4

1.2

BJ'IaI[eHI/Ie IOHATUAMMU: BBICKA3bIBAHUC, JIOTUYECKAad  OICpanusd,
JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHHs HWH(OPMAIMOHHOTO
00BbEMa M CKOPOCTH TIEpeIavul JAHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lesble yucna ot 0 go 1024 B
Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUHMCIICHUS C OCHOBAHUSIMHU 2, 8,
16, BBITIOTHATH apUPMETHICCKHE OTIEPAIIUH HAJl HUMU

2.3

YMeHme KOOUpOBaTb M ACKOAWPOBATH COO6H.[€HI/I$[ 110 3aJJaHHBbBIM
MpaBWiiaM; [OHUMAHUE OCHOBHBIX HIPUHLHUIOB  KOIAUPOBAHUS
WH(pOPMAIIUK PA3TUIHON MPUPOJIBI: TEKCTOBOH, rpadiIecKoi, ayIuo
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VYMeHnne 3anmmchIBaTh JIOTUUECKHE BBIPAXKCHUA C HCIIOJb30BaAHUEM
JU3BIOHKIIMHY, KOHBIOHKIHWW W OTPULIAHUA, OIPEACIATH HCTHUHHOCTH
JJOTHYECKUX BBIpﬂ)KGHHfI, €CJIN M3BCCTHBI 3HAYCHHUA MHMCTHHHOCTH
BXOJAIIUX B HETO0 NMEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI UCTHUHHOCTHU IJIsA
JJOTHYCCKUX BBIpa)KeHPIfI; 3alMUCbIBATh JIOTUYCCKUEC BBIPAXKCHHA HaA
N3y4a€MOM A3BIKE IIPOIrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisATh, BBINOJHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECIIOXKHBIE ~ QJITOPUTMBI  JUIL  YIOPaBJICHUS  MCIOJIHUTEISMU
(Yepenamka, YepTé&XHUK M Jpyrue); co3daBaTh M OTJIAKHBATH
porpaMMbl Ha OJTHOM M3 sI3BIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIA AJATOPUTMUYECCKUN  SI3BIK),
peanu3yIole HECI0KHbIE aJrOPUTMbI 0OPA0OTKH YMCIOBBIX JTAHHBIX
C HCIIOJIb30BAHHUEM IIMKJIOB M BETBJIICHUN; YMEHHE pa30UBaTh 3aauu
Ha 10J[33/1a41, UCIOJb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKCHU S
pa3IUYHBIX  TUIOB  (YHCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aQHAJIM3UPOBATh MPEAJIOKEHHBIA  AITOPUTM, ONPEAENATh, KaKue
pe3ynbTaTbl BO3MOXHBI TPU 33aJaHHOM MHOXECTBE HCXOJHBIX
3HAYECHUH

2.6

YMenue 3amnucaTth Ha H3y4YacMOM  A3BIKC TIPOTpaMMUPOBAHUA
AJITOPUTMBI MPOBEPKU ACITIUMOCTU OAHOI'0 HECIIOT0 4YHCJIa Ha APYroe,
IMTPOBEPKHU HATYPAJIBHOI'0 4YHCJIa HA MPOCTOTY, BBIACIICHUA I_[I/I(l)p nus3
HATypaJIbHOTO 4YHCJId, IOUCK MAaKCUMYMOB, MHUHHMYMOB, CYMMBI
YHCJI0BOM MOCIEI0BATEILHOCTH

2.7

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




KOMITLIOTEpa C HCIOJIb30BaHWEM Tpadudeckoro uHTepdeiica, a
HMEHHO: CO0371aBaTh, KOIHPOBATh, IMEPEMEIIaTh, MEPEUMCHOBBIBATH,
yIQJIATh U apXUBUPOBATH (QaidJIbl M KaTaJIOTH

2.8

Brnanenune yMeHUsMU U HaBBIKAMHU MCTIOJIb30BaHUS HHPOPMAITUOHHBIX
¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH s TIOMCKA, XpaHEHUS,
00pabOTKH U Mepeauu M aHAIN3a PA3IMIHbBIX BIIOB HH(pOpMaIH
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YMeHue BRIOHpATh CIIOCO0 MPEICTaBICHUS JAHHBIX B COOTBETCTBHH C
MOCTABJICHHOM 3a/iadeil (TaOJMIbI, CXeMBbI, TpaduKH, JUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKM JAaHHBIX

2.10

YMmenue ¢GopmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OpMAIHIO,
WCTIONB3Ysl DJEKTPOHHBIE TaOmumbl i oOpabOTKH, aHanmu3a |
BHU3yalM3al[MM YMCJIOBBIX JIAHHBIX, B TOM YHCJIE C BBIJCICHUEM
qyana3oHa TaOMUII U YIOPSAOYMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHSATH B 3JIEKTPOHHBIX Tabaunax (Gpopmysisl
JUls  pacdy€ToB C  HUCIOJB30BAaHWEM  BCTPOEHHBIX  (YHKIIHIA,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOM apecalifiy; UCII0JIb30BaTh
ANIEKTPOHHBIE TAOJUILIBI U YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 00JacTe




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/[aHHE, KOTIMPOBAHUE, NIEPEMEILIEHNE, IEPEUMEHOBAHUE U y/IaJeHHE
¢daitnoB u mamnok (karanoros). Tumel QaitoB. CBoiicTBa (ailos.
@aitnoBelii MeHemkep. [louck ¢aiinoB cpeacTBaMu omnepanOHHON
CUCTEMBI

1.2

O6benunenne komnbeloTepoB B ceTb. Cetb HTEpHET. Beb-cTpanuia,
BeO-caiit. Ctpykrypa anpecoB BeO-pecypcoB. bpayzep. Ilouckosie
cucrembl. llomck wHoOpMamuM 1O KIIOYEBBIM CIIOBaM U TIO
n3obpaxenuto. JloctoBepHOCTh HHGOpMalUU, TMOJIYYEHHOH U3
Hurepnera. [P-anpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTH OMNUCAHUS HEMPEPBIBHBIX
00BEKTOB M TPOIECCOB C TOMOIILIO TUCKPETHBIX JIAHHBIX.

CumBon. Andasut. MomHocTts andasuta. JIBouyHbIH andaBur.
KomnuecTBO ~ BCEBO3MOXKHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAIIHIA)
(uKkcupoBaHHOW JJWHBI B ABOWMYHOM aidasute. I[IpeoOpasoBanue
aoboro andaButa K JABOMYHOMY. KoiamdecTBO pasiuYHBIX CIIOB
(bukcupoBaHHOM UIMHBI B ajdaBUTE ONpeeaEHHON MOITHOCTH.
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 COOOIIEHUH C HCIIOJIB30BAHMEM PABHOMEPHOTO U
HepaBHOMepHOro koaa. MHdopmannonHsiit 00bEM TekcTa

2.2

Nudopmanvonnslii 00bEM JaHHBIX. BUT — MHHHMaabHas €IUHUIA
KOJIMYECTBA MHMOPMAIIMKA — JNBOUYHBIN pa3psa. EquHUIBI H3MepeHus
uHpopMmarmoHHoro oobéMa JaHHbIX. but, 0alT, KMI00OaT, Meradaur,
rurab6aiir. CKopocTh niepeiauu JaHHbIX. EMUHUIIBI CKOPOCTH TIepeaadn
JAHHBIX

2.3

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

PactpoBoe u BekTOpHOE mpejacTaBieHne wu3o0pakeHui. Ilukcensb.
Onenka wuHOpPMAMOHHOTO 00BbEMA TpadHUUecKUX AaHHBIX IS
pacTpoBOTO M300paKEHUS
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Komuposanue 3Byka. PaspsaHocTs m uactora 3anmcu. KommdecTtBo
KaHaJIOB 3alHCH.

OneHka KOJIMYECTBEHHBIX NTapaMETPOB, CBA3aHHBIX C MPEACTABICHUEM
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 cunciieHus. [lepeBo1 Hebix Yynceln B mpeaenaax 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
cuucineHus. IlepeBon umcen H3 LIECTHAAUATEPUYHOW CHCTEMBI B
JBOMYHYIO, BOCBMEPHYHYI0 U JAECATHYHYIO CHCTEMBI U 0OpaTHO.
ApudmeTnueckie onepayy B JBOUYHON CUCTEME CUMCICHUS

2.7

Jlornueckue BbICKa3bIBaHUA. JIOrMYECKUE 3HAYEHHsI BBICKA3BIBAHUM.
DneMeHTapHble U COCTaBHbIE BBICKa3blBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (JIU3bIOHKIHS,
JIOTUYECKOE CIIOKEHME), «He» (Jlornueckoe oTpuuanue). [Ipuopurer
Jorudeckux —omnepauuid. OnpenerneHne HCTUHHOCTH  COCTaBHOTO
BBICKa3bIBAHUS, €CJIM M3BECTHBI 3HAYEHUS MCTHMHHOCTH BXOJSALIUX B
HEro DJEMEHTApHBIX BbICKa3bIBaHUU. Jlormueckue BBIPAXKEHMUS.
[IpaBuna 3amucu Jnorumyeckux BelpaxkeHuid. [locTpoenue Tabmuil
WMCTUHHOCTH JIOTHYECKUX BBIpAXKEHUN

2.8

Jlormyeckre JJIEMEHTBl. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH
KOMIIbIOTEpa

2.9

HenpepriBHBIE U AHMCKpeTHBIE MoAeNU. VMHUTaMOHHBIE MOJENH.
Urposeie monenu. OneHka afeKBaTHOCTH MOJENIU MOJIEIUPYEMOMY
00BEKTY U LIEJISIM MOJICIIUPOBAHUS

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 BBIPRKEHUS U TMOPSAIOK




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. Pemenne kBagpaTHoro
YPAaBHEHMS, HMMEIOIIETO BEIIECTBEHHbIE KOpHU. Llukn ¢ ycioBuem.
Anroputm EBkinza Juisi HaX01eHUsI HanOOJIbIIEro OOIIEro AEIUTeNs
JIBYX HaTypalbHBIX unces. Pa3buenue 3amucu HaTypaJbHOTO 4yuCia B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHBIIIMM WIH paBHbIM 10, Ha
oTnenbHble TUQPHL [UKI ¢ TepeMeHHOW. ANTOPUTMBI TIPOBEPKHU
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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OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Undpopmatuka, 8 kimace/ bocosa JLJI., Bocoa A.1O., Akunonepaoe
obmectBo «M3marenbcTBo «IIpocBerienuey»

* Undpopmaruka, 9 knace/ bocosa JLJI., BocoBa A.1O., AkimonepHoe
obmectBo «M3nmarenbcTBo «IIpocBemienuey»

WNudopmaruka. 7 kinace / bocosa JI. JI. / bocoa A. FO. AkunonepHO
obmectBo "M3narenscTBo [IpocBemenue"

METOAUYECKHUE MATEPHUAJIBI 1JI1S1 YYUTEJISA

Nudopmaruka. 7-9 knaccel: Metoaundeckoe nocooue Aptop(sl): bocosa JI. JI. /
Bbocoga A. 10O. / AxsunsnoB H.A. / AnatonbeB A.B

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
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