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udpoBasi rpaMOTHOCTD

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

Komnpiorep — yHUBepcalibHOE BBIYUCIHUTEIBHOE YCTPOMCTBO, paboTaroriee
no nporpamMmme. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIBLHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBl KOMIIBIOTEpAa W HMX Ha3HauyeHue. lIpoueccop.
OnepatvBHasT W [JOJTOBPEMEHHash IMaMsITh. YCTpPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIIA BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CPEICTBa OMOMETPHUYECKOM
ayTeHTU(PUKALINH.

Hctopusi pa3BUTUSL KOMIIBIOTEPOB M IPOrpaMMHOr0  OOECIEeYEHUs.
[Toxonenuss kKOMIBIOTEPOB. COBpPEMEHHBIE TEHICHUMU Pa3BUTHSI KOMIIBIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapannenbHble BHIYUCICHHUS.

[lepconanbHbiit KOMIIBIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
yacToTa, pa3psaHocTs). OmnepatuBHas mnamsaTh. JlonroBpemMeHHass MaMSTh.
VYerpoiictBa BBoa U BbIBOA. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUN M TBEPIOTENbHBIA JUCK, MOCTOSIHHAS MaMsITh cMapTQOHa)
Y CKOPOCTb JOCTYTA JJIsl PA3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHrka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpamMMbl U JaHHBIE

[TporpamMmMHoOe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOE
obecrieyeHue. CucremHoe MIPOTPaMMHOE obecrnieueHue. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHbBIX. becrmiatHeie u
YCIIOBHO-O€ecTuIaTHbIe mporpaMMbl. CBOOOHOE TPOTrpaMMHOE 00ECTICUCHHE.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTPOEHUS (PAIIOBBIX CHCTEM.
[Tonnoe ums daitna (manku). Ilyte x ¢aiiny (manke). PaGora ¢ daitnamu u
KaTaJloraMl CpEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue 1 yaaneHue (HaiyioB U nanok (karaaoros). TUIIbl
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mepbl (aillioB pa3IMYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHUTA, QoTorpadus, 3amuch MECHU, BUICOKIIUII,
MOJIHOMETpaXHbIA (uUibM). ApXuBalus AaHHbIX. VICHOJAb30BaHHE MPOTpPaMM-
apxuBaTopoB. DainoBeiii MeHemkep. [louck daitoB cpeacTBamu oneparmoHHON
CUCTEMBI.

KomnbroTepHbie BUPYCHI U IpYTHE BPEAOHOCHBIE MporpaMmbl. [Iporpammel
JUTSL 3aLIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



OO0beauHeHne KoMibioTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuia, BeO-
cailt. Ctpykrypa azupecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [louck
uHQOpMAIIMU TI0 KIIOYEBBIM CJIOBaM U 10 H300pakeHnt0. J|oCTOBEpHOCTH
uHdopmaIuu, noaydyeHHoi usz Uurepuera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKALIUHA.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAITMOHHOW STUKH W TIpaBa IpH
pabote B UnTepHete. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

HNudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmariust kak CBeICHUS, IPEHA3HAYCHHBIE ISl BOCTIPUSTHUS YETIOBEKOM,
U uHpOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh JTaHHBIX. BO3MOXKHOCTD ONMKCAaHMS HENMPEPHIBHBIX 00BEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpencraBiaenue ungpopmauuu

CumBon. AndaButr. MomHocTs andauta. Pa3zHooOpaszue S3BIKOB H
andaButoB. EcrecTBeHHbIE U (hOpMasbHbIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
s3bike.  J[Bowunblid  andaBuT. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHBI B al(aBUTE ONPeneIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KoJgoBas TadauIa, 1eKOIUPOBAHHUE.

JIBomunbli kox. IIpemcraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOMYHOM ajihaBuUTe.

Nudopmarimonueiii  00EM JaHHBIX. bBuUT — MHHUMaIbHAs €IMHUIA
KOJInyecTBa HH(pOpMAIMU — JBOMYHBIM  paspsa. EIuHuIbl  u3MepeHus
nHpopMarimoHHoro oobEéMa JaHHbIX. but, 0aiT, KunoOaiT, MeradaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne tekcroB. PaBHOMepHbIi kOA. HepaBHOMEpHBIM  KOZ.
Komuposka ASCIl. BocbmuOuthabie koaupoBku. [loHaTHe 0 KOAMpPOBKAx
UNICODE. J[lexonupoBaHue COOOIIEHUN C MCIOJBb30BAHHEM PABHOMEPHOTO H
HEpaBHOMEPHOTO koaa. MHpopManoHHbIN 00BEM TEKCTA.

Hckaxxenne naopMmaiyy mpu nepeaade.

OOwee mpexacraBieHre O HU(POBOM MPEICTABICHUU AayAHOBU3YaJIbHBIX U
JPYTUX HETIPEPHIBHBIX TAHHbIX.



KomupoBanne 1Bera. LlBetoBrie wmogenu. Mogens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
MH(OPMAITMOHHOTO 00bEMa rpadMYECKUX JAHHBIX JIJI1 PACTPOBOTO NU300paKEHHUS.

KonupoBanne 3Byka. Pa3zpsanHocts u yactoTa 3anucu. KoinuecTBo kaHaloB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTHI

TekcToBble JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, aod3all,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JAHUS, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMBojioB. [pu¢dr. Tunsl mpudroB (pyOieHble, C 3acedyKkaMu,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuUL.
MHuoroypoBHeBble criuckd. [[o0aBieHre Tabnui] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTekaHue M300pakeHH
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gpopmyl, HyMepanuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['0J10cOBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TpauUecKUMH pedakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTUpoBaHus rpa@uuecKux 0ObEKTOB, B TOM YHCIIe IU(PPOBBIX
dbortorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, padbora c
oOnactamMu (BbIIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLMs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpElICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTrUX NporpamMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIE IIPe3eHTAUN

[ToaroroBka MyJIbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. [JobaBneHue Ha ciaiia
TeKCTa 1 n3o0paxeHui. Pabora ¢ HECKOJIBKUMHM ClIaiiamMHu.



JloOaBiieHHe Ha  Cilaill ~ ayJMOBU3YaJbHBIX  JIaHHBIX. AHUMaUus.
['unepccpuiky.

8 KIIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

CucremMbl CHUCTIEHUS

Hemno3unvoHHble W MO3UIMOHHBIE CUCTEMbI  CUMCIECHUA. AJ]aBur.
OcuHoBanue. Pa3zsépuytas popma 3anucu uncina. [lepeBo B JECATUUHYIO CUCTEMY
YHUCEJ, 3aMUCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrema CUuciIeHuUsI.

JIBonuHas cucrema cuncieHud. llepeBoa uenbix yucen B npexaenax ot 0 go
1024 B nBOMYHYIO CHUCTEMY CUMCIEHUs. BocbMepuuyHas cuUCTEMa CUHCICHUS.
IIepeBon uncen U3 BOCbMEPUYHONW CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunass cucrema cuucieHus. llepeBox uwcen wu3
MIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 0OPATHO.

Apudmernueckue onepaiuu B ABOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTHUKH

Jlormueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHUS  BBICKA3bIBAHMI.
DJIEMEHTapHbIE W COCTABHBIC BBICKA3bIBaHUA. JIOTMYECKHE ONEpaluu: «u»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (Jloruueckoe oTpunianue). [IpuopureT mOrHuyecKux orepaiui.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM MU3BECTHBI 3HAUCHHS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3bIiBaHWM. Jlornueckue
BbIpaxkeHus. [lpaBuiia 3amucu JIOrMYeCKUX BbIpaxkeHuu. IlocTpoenuwe TadmuIl
MCTUHHOCTH JIOTUYECKHUX BBIPAXKEHU.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HNcnosHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUU

[Tonsitue anroputMma. MCHOJHUTENW aNrOpUTMOB. AJNTOPUTM Kak IUJIaH
yIpaBJIEHUS UCTIOJIHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BUJC
0JIOK-CXEMBI, TIpoTpaMma).

AunroputmMudeckue KOHCTpyKIuu. KoHCTpykiusa «cienoBanue». JIMHEUHBIN
anroput™.  OrpaHU4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEYCMOTPETh 3aBUCUMOCTh MOCJIENOBATEIIBHOCTH BBINOJHIEMBIX JEHCTBUUA OT
HCXOJIHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHUE»: MONHAs W HenodaHas (GopMbl. BeimonHeHue u
HEBBITIOJIHEHUE YCJIOBUSl (MCTUHHOCTH U JIOKHOCThH BbICKa3biBaHus). IIpocTeie u
COCTaBHBIE YCIOBHS.



KoHCTpyKIusi «IOBTOPEHUS»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s HopmManmbHOTO HMCHOJHUTENS alrOpUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IMKJIOB UM BETBICHUN IS
yrpaBieHus: (HOpMaNTbHBIMA HCIIOJHUTENSIMUA, TakuMu Kak Pobor, Uepemamika,
Yepréxkuuk. BeInoiHeHWE anropuTMOB BPYYHYIO H  HA  KOMIIBIOTEPE.
CuHTaKkCcHU4ecKue U JIoruueckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
ANTopUTMUYECKUI S3BIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIA/IYUK.

[lepemenHasi: Tvn, uMms, 3HaueHUE. Llenble, BEMIECTBEHHBIE U CHUMBOJIBHBIC
NIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKEHUS M MOPSIOK HX
BbIluKciieHus. Onepanuu ¢ UEIbIMH YUCJIAMU: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JCJICHMS.

BerBnenns. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4yaeMOM SI3bIKE MporpaMMHUpoBaHusi). HaxoxJieHrne MUHHMyMa U MakcUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuncen. PelieHne KBaapaTHOrO ypaBHEHHS, UMEIOIIETO
BEILECTBEHHBIEC KOPHM.

JuanoroBas oTJiaAgKa MOporpaMM: IOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTens ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaiabHOTrO
yyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIMM WK paBHbIM 10, Ha
OTJCIIbHBIC I PHI.

[Mukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOTO IEJIOTO
YHCIia Ha JPYroe, IPOBEpKH HATYPalIbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHbIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcy€r 4YacTOThl TOSBIEHUS CHMBOJA B
cTpoke. Bctpoennbie pyHKIuU A1t 00pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHne BO3MOXKHBIX PE3yJbTAaTOB padOThl afOpUTMA MNpU JaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, ONPEACIICHUE BO3MOXKHBIX BXOJIHBIX JaHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KIIACC
HugpoBas rpaMOTHOCTH



I'io0anbHas ceTb UHTEpHET M cTpaTeruu 0e30MacCHOrO NMOBeAeHUs B Heil

['noGanwHas cetb UntepHet. |IP-anpeca y3mn0B. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopI HHIMBUTYaTbHOTO U KOJUIEKTUBHOTO pa3MEIIEHUsI HOBOM MH(POpMAIUH B
WNurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YACTHOCTH JaHHbBIC
COLIMAJIBHBIX CETeN).

[Tonsitue 00 MHPOpPMAIIMOHHON Oe30macHOCTH. YTPo3bl WH(DOPMALMOHHON
0e30MmacHOCTH TIpU paboTe B TNI00ATBHON CETHM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHod ayTeHTHU(UKAIMU. 3alUTa JHYHOM HHPOpMAlUU B
Wnrtepnere. bezonacueie crpateruu noseneHus B Uurepuete. [lpenynpexaenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOM AKTHUBHOCTHU
(knOepOyITMHT, PUIUHT U APYTHE (POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bune! nestenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (TOYTOBast Clyk0a, BUACO-KOH(PEPEHL-CBA3b U JPYTUE), CIpPaBOUYHbIC
CIIy’)KObl (KapThl, paclUCaHusi U JAPYTHE), TOUCKOBBIE CIYKObI, CIY>KOBI
OOHOBJIEHUS TPOrPAMMHOrO oOecnedeHuss | Jpyrue ciayxObl. CepBHUCHI
rocyJ1apCcTBeHHBIX ycayr. O0nauHble XpaHWInila JaHHbIX. CpencTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHne Kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpadHUuecKue PeJaKkTOphl, CPeabl pa3padOTKU
porpamm.

Teopernueckne 0CHOBBI HHPOPMATUKHU

MopeanpoBaHue Kak MeTO/ O3HAHMUS

Mogens. 3anaum, pemaeMble ¢ NOMOLIbI0 MojenrpoBanus. Kiaccupukauuu
Mozeneld.  MarepuanbHbple  (HATypHble) ¥ WHGOPMAIMOHHBIE  MOJICIIH.
HenpepeiBHble M auckpeTHble Mozenu. HWmurtanmonHele wmonenu. Hrpossie
mozaenu. OneHka aJeKBaTHOCTA MOJEINW MOJEIUPYEMOMY OOBEKTY M ULEJIsIM
MOJEJIMPOBAHUS.

Tabnuunbie mogenu. Tabauia kak npeacTaBIeHUE OTHOIICHHUS.

ba3bl pganubix. OTOOpP B Ta0JUIE CTPOK, YAOBJICTBOPSIOMIUX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadel. Jnmuna (Bec) peOpa. BecoBas marpumna tpada. JnuHa mytd Mexmy
BepiminHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanbHas BepiinHa
(MCTOYHUK) M KOHEYHAas BepIIMHA (CTOK) B OpUEHTHUPOBAaHHOM Tpade. Boruucnenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopens, Bepmmna (y3en), aucT, pedpo (myra) aepeBa. Bwicora
nepesa. I[lognepeso. Ilpumepsl ucnonbp3zoBaHus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.



[londaTrie maTeMaTHYECKOM MOJEIM. 3ajaud, peuaeMbleé C MOMOIUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOTO) MoAeInpoBaHusl. OTInyne MaTeMaTUYeCKOU
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
00BeKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAaHOBKA 3aJauyl, IMOCTPOEHUE
MaTeMaTUYECKOW MOJENIH, POrPAMMHAsl peanu3aus, TECTUPOBAHNE, ITPOBEACHNE
KOMIIBIOTEPHOT'0 3KCIIEPUMEHTA, AHAJIU3 €T0 PE3yJIbTATOB, YTOUHEHHUE MOJIEIIN.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka airopuTrMoB M IporpamMm

Pazbuenue 3amaun Ha moazagaud. COCTaBICHHE aITOPUTMOB M MIPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIs
yopaBieHusl ucnojiHuteseM PoOOT wiM JpyruMu HUCTHOJHUTENISAMH, TAKUMH Kak
Yepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, PEeAU3YIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackaip, Java, C#, [1IkoapHBIN ANTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MaccHBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
4yuCesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIN MOHUCK 3aJaHHOTO
3HAQYEHUS B MAacCCUBE, IOACYET DJIEMEHTOB MAacCHBA, YAOBJIETBOPSIOIIMX
3aJITaHHOMY YCJIOBHIO, HaXOXICHUE MUHUMAIbHOTO (MaKCUMaJIbHOIO) 3JEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAIBHOTO ¥ MAKCUMAJHLHOTO 3HAYEHHUS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIINX 3aJaHHOMY YCIIOBHIO.

Yupagsienue

VYmpasnenue. Curaan. O6partHas cBs3b. [lomyueHrne cCUrHamoB OT IU(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3W B CHUCTEMax  yIpaBJeHUS
TEXHUYECKUMU YCTPOHUCTBAMU C TIOMOIIBIK JAaTYUKOB, B TOM 4YHCJIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJjieHUE OTOIJIEHUEM J0OMa, aBTOHOMHAsI CUCTEMa YIIPaBJIeHUsI TPAaHCIIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

HNupopManiuoHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0TUIbI

[Tonsitue 06 3neKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEHKaX IEKTPOHHOU
tabaunpl. PemaktupoBanne u dopmatupoBanue Taomuil. BcTpoenHble (yHKIUU



JUIS TIOMCKAa MaKCHUMyMa, MHHMMYyMa, CYMMBI M CPEIHET0 apu(METHUECKOro.
CopTHpoBKa JaHHBIX B BBIJCICHHOM jauana3zoHe. lloctpoenwe nuarpamm
(rucrorpamMma, Kpyropas JuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JarpamMMmBl.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMEUIaHHas aJpecarus.

VYCHOBHBIE BBIYMCIEHHS B JJIEKTPOHHBIX Tabmunax. CyMMHpOBAaHHE H
NoJCYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJbIIMX
HaOOpPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TAOIUIIAX.

NupopmaniuoHHbIE TEXHOJIOTHH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMaMOHHBIX TEXHOJIOTHI B Pa3BUTUN Y3KOHOMHKH MHPA, CTPAHBI,

pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.
[Tpodeccun, cBsa3anHble ¢ THPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJOTHSIMU:
BeO-AM3aliHEp, MNPOrPaMMHCT,  pa3padOTUYUK  MOOWJIBHBIX  MPUIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOrPAMMHOI0 00€CIEeUeHUs, CIEUATKCT M0 aHATU3Y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.

IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

N3ydenne wuHPOpPMATHKM HAa YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHIXKEHHE OOYYAIOIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTATOB OCBOCHHSI COJIEPKaHMS YIEOHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl WMEIOT HAMPAaBICHHOCTh HA pEIICHHWE 3aad
BOCITUTAHUS, PA3BUTHS W COLMATU3AIMK OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
npeamMera.

B pesynabraTte usydeHus WHPOPMATHKH HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOydaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yabTaThl B YACTH:

1) naTpUOTHYECKOTr0 BOCIUTAHMS

IIEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAyYHOMY HACJICINIO0, TTOHUMaHWE 3HAYCHHUS MWHPOPMATHKH KaK HAYKH B JKH3HU
COBPEMECHHOT'O OOIIEeCTBa, BIAJCHUE JOCTOBEPHOUW WH(MOpMAIMEH O TMepeaoBhIX
MUPOBBIX W OTEYECTBEHHBIX JOCTI)KCHHSX B 00JacTd HMHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1 poBoi TpaHc(hOpPMaLMK COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OpUEHTallMg Ha MOPAJIbHBIE LIEHHOCTU U HOPMBI B CUTYallUsSIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHWBATH CBOE MOBEACHUE U MOCTYMKH, a TAKKE MTOBEJCHUE
Y TIOCTYTIKHU APYTHX JIOJIEH C MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YIETOM



OCO3HAHUSI TOCIEICTBUM TOCTYNKOB, AaKTUBHOE HEMPUSATHE ACOLMAIBHBIX
MOCTYNKOB, B TOM uuciie B UHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHHE O COLMAIBHBIX HOpMax W NpPaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B KOJUJIEKTHMBE, B TOM YHCJIE€ B COLHUAIBHBIX COOOIIECTBAX,
coONI0IeHNE TpaBWI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
NOBEJACHUS B HHTEPHET-CPElle, T'OTOBHOCTh K pa3HOOOpPa3HOM COBMECTHOMU
JESATEIbHOCTH TPU BBINIOJHEHUU YYE€OHBIX, IMO3HABATENbHBIX 3aJa4, CO3/IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOMNOHUMAHHIO M B3aWMOIIOMOINU B
mpoliecce 3ToN y4eOHOM JIeaTeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEJACHHUE U
MOCTYNKM CBOUX TOBApHIIEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEel HAYYHOT' O MIO3HAHUSA:

c(hOpMHPOBAHHOCTF MHUPOBO33PEHUECKUX MpeACTaBiIeHU 00 uH)Opmaiuwy,
MH(POpPMAITMOHHBIX npoiieccax u MH(POPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKU U OOIIECTBEHHOMU
MPAKTUKUA U COCTABIIAIONIUX 0A30BYI0 OCHOBY JIsl IOHUMAaHUs CYITHOCTHA HAyYHOU
KapTUHBI MUPA;

UHTEpeC K OOYYEHWI0 U TIO3HAHMIO, JIIOOO3HATENHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH H
YpOBHSI 00yUeHHUsI B JaJIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMM HABBIKAMHU HCCJIEIOBATEIbCKOW JIESITEIbHOCTH,
YCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOMIOJEHUN, TOCTYNKOB W CTPEMIJICHUE
COBEpUICHCTBOBATh MYTH JOCTHUXKEHUS WHAMUBUIAYAIBHOTO M KOJUIEKTUBHOTO
OJIaronoayyus;

c(hOpMUPOBAHHOCTh WH(POPMAIITMOHHON KYJIBTYpPhl, B TOM 4YHCJE HaBHIKOB
CaMOCTOATENILHON palbOThl C y4EeOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH,
pa3HOOOpa3HBIMU CpEeACTBAMU MH(DPOPMAITMOHHBIX TEXHOJOTUN, a TaKXKe YMEHUS
CaMOCTOSITETILHO ONPEACISTh 1IeJIU CBOETr0 00Yy4YeHHUsl, CTaBUTh U (HOPMYJIMPOBATh
JUIs ce0sl HOBBIE 3a7aud B y4€Oe M TMO3HABATENbHOW AESATEILHOCTH, Pa3BUBATH
MOTHUBBI 1 UHTEPECHI CBOEU MTO3HABATEIILHOU IEATEIBbHOCTH;

S) popMupoOBaHUs KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 KU3HM, B TOM 4YHCIE U 3a CYET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM 0€30MacHOM HKCIUTyaTalluk CpPENCTB
WH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOr0 BOCIIUTAHUS:

WHTEpPEC K TMPAKTUIECKOMY Wu3ydeHuio mpodeccuii m Tpyna B chepax
npodeccuoHanbHON NEATEIIbHOCTH, CBSI3aHHBIX c MH(OpMATUKOH,



IPOrpaMMHUPOBAHUEM U HHPOPMAIIMOHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha
TOCTHKEHUSIX HAyKH MHPOPMATHKU M HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAaHHBIM BBIOOP W  TOCTPOCHHE HWHAMBHIYAIbHON  TpPaeKTOpUU
o0pa30BaHUS U JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX U OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTENH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OCO3HaHUE TI00ATBHOTO XapaKTepa SKOJOTHUECKHX MpoOsieM M MyTed HuX
pelieHusi, B TOM 4YHCIEe C Y4E€TOM BO3MOXKHOCTEH HWH(DPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHl;

8) apanTanum o0y4yawinerocsi K M3MEHSIIOIIUMCS YCJIOBUAM COLHAIbHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHE OOYYaIOIIMMHUCA COLMAIBHOIO OIbITAa, OCHOBHBIX COIIMAJIBHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYILIEH HAEATEIBHOCTH BO3pacTa, HOPM W IPaBUII
OOIIECTBEHHOTO NIOBEIEHUS, (JOPM COLIMATIBHON KU3HU B IPpyIIax U COOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAJIbHOM ITPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUS MNPOrpaMMbl MO HUH(MOpPMaTHKE
OTPaXalOT  OBJIQZICHHME  YHUBEPCAIbHBIMH  y4yeOHBIMU  JIEHCTBUSIMU  —
II03HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

YyMEHHUE ONpEAeNsITh TMOHITHS, CcO37aBaTh O0OOOIIEHUS, YCTaHABJIMBATh
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAaMOCTOSITEILHO BBIOUpPATh OCHOBAHUA U
KpUTEpUH ISl KJIacCU(UKAIlMK, YCTaHABIUBATh NMPUUUHHO-CIICACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKHE PACCYXIEHUS, JelaTh YyMO3aKIOUYeHUs (MHIYKTUBHBIE,
JIEYKTUBHBIC U 110 AHAJIOTUH) W BBIBO/IBI;

YyMEHHUE CO3/1aBaTh, MPUMEHATh W MPEe0oOpa3oBbIBATH 3HAKKM U CHMBOJIHI,
MOJIEJIN ¥ CXEMBI JIJIsl peIIeHUs YYE€OHBIX U MMO3HABATENIbHBIX 33]1a4;

CaMOCTOATENILHO BBIOUpATh CIOCOO perieHus y4eOHOW 3amayu (CpaBHHBATh
HECKOJbKO BapHAHTOB pEIICHHS, BBHIOMPATh HanWOoJiee TOIXOMAIUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

bopMyIMpoBaTh BOMPOCHL, (PUKCUPYIOIIME pa3pblB MEXIY peaJbHbIM U
JKEIATeIIbHBIM COCTOSIHHEM CHUTYallluu, 00bEKTa, U CAMOCTOSTEIPHO YCTAaHABINBATh
HMCKOMOE U JIAaHHOE;



OLICHMBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh HH(POPMAIIHIO, MTOTYICHHYIO
B XOJI€ UCCJIEIOBAHMS;

IIPOTHO3UPOBAaTh BO3MOYKHOE JlajbHEMIIEe pa3BUTHE MPOLIECCOB, COOBITHI U
UX IOCJIEACTBUS B aHAJOTHUYHBIX WM CXOJHBIX CUTyallMsIX, a TAK)K€ BBIJIBUraTh
IPEIO0JIOKEHNSI 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeUuuuT MHGOpMAIUU, NAHHBIX, HEOOXOAMMBIX ISl PEIICHHS
NIOCTaBJICHHOW 3a]1a4H;

OPUMEHATh Pa3IM4YHblE METOJbl, HUHCTPYMEHTBI M 3alpoChl IPU MOUCKE U
orbope MHQOpMAMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MpPEIJIOKEHHOU
y4eOHOH 3a/1a4M U 33JJaHHBIX KPUTEPHEB;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAJbHYIO  (GOpMYy  MPEACTaBICHHUSA
uH(pOpMalMM MU WUIIOCTPUPOBATh pPEIIAEMbIe 33JaYM HECJIOKHBIMU CXEMaMHU,
JIyarpaMMamMu, MHOM TpaduKoil 1 X KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HUH(GOpPMAIMM 10 KPUTEPHUSM, MNPEII0KEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(HOPMAITHIO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE YYeOHbIEe 1eiCTBUSA

OOwmenne:

COTIOCTAaBIISATh CBOM CYXACHUS C CY)KICHHSIMHU JAPYTHX YYaCTHUKOB JIUAJIOTa,
oOHapYy>KHUBaTh Pa3IMINEC U CXOJCTBO MO3UITHIA;

myOJUYHO MPEACTABISATH PE3YIbTaThl BHIIIOJHEHHOTO OMBITAa (PKCIIEPUMEHTA,
UCCIIEIOBaHUSI, IPOEKTA);

CaMOCTOSATEIILHO BBIOMpaTh (QopMaT BBICTYIUICHUS C YYETOM 3aaad
MPE3EHTAIlMA U OCOOCHHOCTEH ayJAMTOPHUU M B COOTBETCTBHHM C HUM COCTABIISTH
YCTHBIC U TMCHMEHHBIC TEKCTHI C MCTIOJIB30BAHIEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHasl 1eITEJILHOCTD (COTPYIHUYECTBO):

MOHUMATh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUIYATbHON
paboThl TIPW pENICHUHW KOHKPETHOH MpPOOJEMBbI, B TOM 4YHCJIC TPHU CO3IaHUU
UH(OPMAITMOHHOTO MPOTYKTA;

MPUHUMATh IIeJIb COBMECTHON HMH(POPMAIMOHHON MEATETLHOCTH IO cOOopy,
oOpabotke, mepemaue, Qopmanuzanuu WHGOPMAINH, KOJUIEKTUBHO CTPOUTH
JENUCTBUS TI0 €€ MOCTIKCHHIO: PACIPENeNATh PO, JOTOBAPUBATHCS, OOCYKIATh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;



BEITIOJIHATh CBOKO YacTh paboThl ¢ wWHMOpMarmeln wim WHPOPMAIMOHHBIM
MPOAYKTOM, JOCTUTras Ka4eCTBEHHOIO pe3yJibTaTa MO CBOEMY HAIIPABJICHUIO U
KOOPJUHUPYSI CBOU JIEUCTBUS C IPYTUMH WICHAMHA KOMAaH/IbI,

OIICHUBATh Ka4€CTBO CBOETO BKJIaja B OOIMI HHPOPMAITMOHHBIN TPOIYKT IO
KPUTEPUSM, CaMOCTOSITEJIBHO chopMyIMPOBaHHBIM y4aCTHUKaMU
B3aHUMOJICHCTBHUS,

CpPaBHUBATh PE3yIbTAaThl C MCXOJHOM 3aJadyeii W BKJIAJ KaXJIOr0 4YJICHA
KOMaH/bl B JIOCTHXKEHHE PE3YJIbTAaTOB, pa3AcisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTUETA TIEPE]] TPYIIOA.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranuzamnus:

BBISIBIISITh B KMU3HEHHBIX W Y4YEOHBIX CHUTyalMsX HpoOJieMbl, TpeOyrouume
pEelIeHHS;

OPUEHTUPOBAThCS B PA3IUYHBIX MOAXOAAX K MPUHATHIO pEHIeHUI
(MHIUBUYaJIbHOE MPUHSITHE PELICHUN, IPUHATHE PEIICHUIN B TPYIIIIE);

CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pPELIEHUS 3aJayd (WM €ro 4acTh),
BBIOMpaTh crioco0 pelieHus: yueOHOM 3a/laur ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBATh MpejaraeéMble BapUaHThI
pELICHUN;

COCTaBJIATh IUIaH JCHCTBUM (IJIaH peanu3ali HaMEUEHHOro ajJropuTMa
pellieHus1), KOPPEKTUPOBaTh MPEAJIOKEHHBIH alIrOpUTM C YUETOM IMOJIyYEHHUs
HOBBIX 3HaHHUI 00 M3yuyaeMOM OOBEKTE;

Jenatb BbIOOp B YCJIOBHUSIX NPOTUBOpEYMBOM HHGOpMalMu U Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJETh CLIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIIEKCUU;

JIaBaTh OLEHKY CUTYalLlMH U MpeIaraTh IiaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Opu peleHUuH Yy4dyeOHOW 3aJaud, aJanTHpOBaTh pEIIEHHE K MEHSIOLUMCS
00CTOSATEIBLCTBAM;

OOBSACHATH  NPUYUHBI  JOCTHKEHHS  (HEIOCTM)KEHHs])  pe3yJIbTaToB
MH(OPMAIMOHHON JI€ATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MTO3UTUBHOE B ITPOU3OLIEAIIEN CUTYaLlUN;

BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSTEJIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa IeJIU U YCIOBUSAM.

IMOIHOHAIbHBIA HHTEJJIEKT:



CTaBUTH Ce0s HA MECTO JIPYroro YeJIOBeKa, IOHUMATh MOTHBBI U HaMEPEHUS
JPyToro.

IIpunsTue cedst M APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT Ja)Ke B YCIOBUSX
OTKPBITOT'O JIOCTYIIA K JIFOOBIM 00BEMaM MH(OPMAIIUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenuss B 7 kiacce y oOydaromerocs OyayT cOpMHUPOBaHBI
CJIEIYIOLIUE YMEHHUS:

HOSICHSTH Ha IIPUMEPAX CMBICII MOHATHH «MHPOpMaLUsL», «MHPOPMATUIOHHBIHI
npoueccy, «o0paboTka HHPOpMAILUN», «XpaHEHUE HHGOpMalUn», «Iepeaaya
uH(pOpMaUN»;

KOOUPOBATh MW JEKOAUPOBATH COOOIICHWS [0 3aJaHHBIM [pPaBHIIAM,
J€EMOHCTPUPOBATh NOHMMAHUE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHMS MHPOpPMaLUU
pa3IM4HOM NpUpoAb! (TEKCTOBOMH, rpaduuecko, ayamo);

CpaBHMBATh JJIMHBI COOOIIEHUH, 3alMCAHHBIX B Pa3JIMYHBIX aj¢aBUTaX,
ONEepUpOBaTh €IMHHUIIAMH H3MEpEeHUs UH(OPMAIIMOHHOTO 00bEMAa U CKOPOCTH
nepeaayn JaHHbIX;

OLICHWBAaTh W CpPaBHUBATh pPa3Mepbl TEKCTOBBIX, I'papUUECKHX, 3BYKOBBIX
daiinoB u Buaeodailios;

IPUBOJNUTH IPUMEPBl COBPEMEHHBIX YCTPOWCTB XpaHEHUs M Ieperayu
uH(pOpMaIUK, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIACJISITH OCHOBHBIE ATalbl B UCTOPUU M TMOHUMATh TEHACHIIMH Pa3BUTHS
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTeueHus;

[OJTy4aTh U UCIIOJIb30BATh MHPOPMAIIHIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIeMEHTax (Mpoleccop, ONepaTUBHAS MaMSTh,
JOJITOBPEMEHHAas aMsiTh, yCTPOICTBA BBOJA-BbIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKU KOMIIBIOTEPA C 3aJayaMy, PElIaeMbIMH C €ro
MIOMOILIBIO;

OPUEHTHUPOBAThCS B HMEPAPXMUECKOM CTPYKType (ailioBo  CHCTEMBI
(3anuchiBaTh mojHOe WMA (haiina (kaTtayiora), myTh K ¢aiiny (karajory) 1o
UMEIOIIEMYCSl OMMCaHUI0 (PalIOBOM CTPYKTYpPhl HEKOTOPOTro HH(OPMAIMOHHOTO
HOCHUTETIS);

pabotath ¢ (alJOBOM CHCTEMOM TEPCOHAIBHOTO KOMIIbIOTEpPA C
UCIOJIb30BaHUEM Tpaduieckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMelaTh, IePEeMMEHOBBIBATh, YAAIATh U apXUBUPOBaTh (hailibl U KaTaJorHw,
UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY;

IPEACTABIIATh PE3YIbTATHI CBOEH JIEATEIBHOCTH B BUAE CTPYKTYPHUPOBAHHBIX
WUTFOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3ECHTALINN;



uckath uHpopmaiuio B UuTepHeTe (B TOM YHCIIE, 10 KIIOUYEBBIM CIOBaM, IO
U300paKEHHI0), KPUTHUECKA OTHOCHUTHCS K HailIeHHOHM MH(pOpMalnu, oco3HaBas
ONaCHOCTh JUId JIMYHOCTH W OOILECTBa paclpOCTPaHEHUS BPEAOHOCHOU
UH(OPMAIIUH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aApPECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIU;

cobmonate TpeOoBaHUsI 0OE30MACHON AKCIUTyaTallM TEXHUYECKHX CPE/ICTB
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOMIOAaTh CeTeBOn
3TUKET, 0a30Bble HOPMBI MHGPOPMAIMOHHON STUKM M TMpaBa NpH padboTe ¢
IPUIIOKEHUSIMU Ha JIIOOBIX YCTpoMcTBax U B MHTepHeTe, BbIOUpaTh Oe30MacHbIe
CTpaTeruu MOBEACHUS B CETH;

OPUMEHATh METOABl MPOQPHUIAKTUKH HETaTUBHOTO BIMSHUSA CPEACTB
UHPOPMALMOHHBIX M KOMMYHUKAIIUOHHBIX  TEXHOJOTMH Ha  3JI0pOBbE
10JIb30BATESL.

K koHuy oOyuenuss B 8 kiacce y oOyuaromierocss Oyayt copMupoBaHbI
CJIEYIOIINE YMEHHUS:

MOSACHATH HAa  MOpUMEpax  pa3jauyusg  MEXIYy  IO3UIMOHHBIMU U
HETIO3UIIMOHHBIMUA CUCTEMAaMU CUHCIICHUS;

3anuCchiBaTh U CpaBHUBATh Menbie uncina or 0 mo 1024 B pasnuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYUCICHUA (C OCHOBaHUSIMU 2, 8, 16), BBINOJHATH
apudMeTHIECKHE OTepallii HaJl HUMU;

PACKpBIBaTh CMBICI TOHATHN «BBICKA3bIBAHUEY», «JIOTHMYECKas OIeparus,
«JIOTUYECKOE BBIPAKEHUEH;

3aMUCHIBATh JIOTUYECKHE BBIPAKEHUS C HWCIOJIb30BAaHUEM JAU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUSI, OMPEACTATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM,
€CJIM WU3BECTHBI 3HAYCHUS] UCTUHHOCTH BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIUIBI ICTUHHOCTH JIJIS1 JOTUYECKUX BBIPAKCHUI;

pPacKphIBaTh CMBICT TOHSTUM «HUCIIOJHUTEIbY», «AJITOPUTM», IIPOTPAMMayy,
MOHUMAsI Pa3HUILY MEXTY YHOTpeOJEeHUEM dTUX TEPMUHOB B OOBICHHON peyu U B
uH(pOpMaTHKE;

OMHCBHIBATh AJITOPUTM PEIICHUS 3a7a4d PA3IUYHBIMU CIIOCO0aMU, B TOM
YHCJe B BUJIE OJOK-CXEMBI,

COCTaBJISATh, BHITIOHATh BPYUHYIO U HAa KOMITHIOTEPE HECIIOKHBIC arOPUTMBbI
C UCIOJb30BAaHUEM BETBJICHUW M IUKIOB JJIsl yOPaBJICHUS WCIOJHUTEISIMHU,
TakuMu Kak Pobot, Uepenaika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAaHThl U TEPEMEHHBIC PA3JIUYHBIX TUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TaKXKe COACpPKAIIME UX BBIPAXKEHHUS, UCII0JIb30BATh
omnepaTop NpuCBauBaHUs;



WCITOJIB30BATh TIPH pa3pabOTKe MPOrpamMM JIOTHIECKHE 3HAUCHHUSI, OTIepaIliu 1
BBEIPOKCHHUSI C HUMH,

aHATM3UPOBATh MPEIIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONPEACISITh, KaKue
PE3yNIbTaThl BO3MOXHBI TIPH 33IAHHOM MHO>KECTBE MCXOJHBIX 3HAUCHHIA,

Co3lMaBaTh W  OTJIAXHWBAaTh TNpOTpaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkonbHBIN
AnTOopuTMUYECKUN SI3BIK), peaTu3yIomue HECIOXKHBIC AJITOPUTMBI 00paOOTKH
YHCIOBBIX JAHHBIX C HCIIOJB30BAHMEM ITMKJIOB W BETBICHWUH, B TOM YHCIE
peann3yronre IpoBEPKy AETMMOCTH OJHOTO IIEJIOT0 YKCIa Ha JAPYToe, MPOBEPKY
HATypaJbHOTO YKCIIa HAa IPOCTOTY, BhIACICHUS IU(P U3 HATYPAIBHOTO YUCIIA.

K koniy oOyuenusst B 9 kiacce y oOydaromierocss 0yaytr chopmMupoBaHb
CIIEYIOIIE YMEHHUS:

pa30uBaTh 3a7aud Ha MOJA3a/Ja4yd, COCTABIATH, BBHIMOJHITH BPYUYHYIO M Ha
KOMIIBIOTEpPE HECIIOKHBIE AJITOPUTMBI C HCIIONB30BAHUEM BETBIICHUH, ITUKIOB H
BCIIOMOTATENbHBIX aITOPUTMOB I YIPABICHUS HWCHOJHUTENSAMU, TAaKUMU Kak
Po6ot, Uepenarnika, YUepTéxHUK;

COCTaBJISITh ¥ OTJIAKUBATH MPOTPAMMBbI, PEATU3YIOIINE TUIIOBBIE aJITOPUTMbI
00pabOTKM YHMCJIOBBIX MOCIEAOBATENIBHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MAacCUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CyMMBI HJIM KOJIMYECTBA JIEMEHTOB
C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, [Tackans, Java, C#, [lIkonpHbIN AITOPUTMHYECKUN S3BIK);

pPacKpbIBaTh CMBICT MOHATHH «MOJENb», «MOJETUPOBAHUE», OIPEACHATh
BUJII MOJIEJICH, OIIEHWBATh AJCKBATHOCTh MOJIEIH MOJACTUPYEMOMY OOBEKTY U
LEJISIM MOJACTTUPOBAHUS;

UCIOJIB30BaTh Ipadbl UM JEpeBbsl AJIi MOACIUPOBAHUS CHUCTEM CETEBOU U
HEPapXUIECKON CTPYKTYPBI, HAXOIUTh KpaTYalImii myTh B Tpade;

BBIOMpaTh CIOCO0 MpeACTaBIeHUS JaHHBIX B COOTBETCTBHH C MOCTABJICHHOM
3ajayed  (TaOnuipbl, cXembl, TrpaduKd, AUarpaMMbl) C  HUCIHOJIb30BAaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKM JaHHBIX;

WCIIOJIB30BATh  DJIEKTPOHHBIC TAONWIBI I  OOpaOOTKHM, aHanmW3a W
BU3yalM3allMM YHUCJIOBBIX JAaHHBIX, B TOM YHCIE C BBIJCJICHUEM JHala3oHa
TaOJHIIBI U YTIOPSAOYMBAHUEM (COPTHUPOBKOM) €r0 AIIEMEHTOB;

CO3/1aBaTh ¥ MIPUMEHATH B JIEKTPOHHBIX TaOIUIIaX POPMYIIBI IJIsT PacUETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTudyecknx (yHKUUNA (CyMMUpOBAHHE U
no/IcYET 3HAUEHUH, OTBEUAIOIINX 33JaHHOMY YCIIOBUIO, CpeHee apupMeTHIECKOoe,
NOMCK  MakKCHUMajJbHOTO ¥  MHUHUMAJIBHOTO  3HAu€Hus), abCONIOTHOMH,
OTHOCUTEJIBHOM, CMEIIAHHOM a/ipecalluu;

UCIIOJIb30BATh AJIEKTPOHHBIE TAOJMUIbI JJI YUCICHHOTO MOJICIUPOBAHUS B
IPOCTHIX 337a4ax U3 Pa3HbIX MPEIMETHBIX 00IacTei;



UCIIONb30BAaTh  COBPEMEHHBIE  WHTEPHET-CEPBHCHI (B TOM  YHCHE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIayHble XpaHWIHINA JaHHBIX, OHJIAMH-
IporpaMMbl  (TEKCTOBBIE M TpaduUyecKue peaakTophbl, Cpeasl pa3padOTKH)) B
y4eOHOI U TOBCETHEBHOM 1A TEIIbHOCTH;

NPUBOAUTH MPHUMEPHl HCIOJB30BAHUS TI'eOWH(OPMAIIMOHHBIX CEPBUCOB,
CEpBHUCOB TOCYJapCTBEHHBIX YCIYT, 0Opa3oBaTelbHBIX CcepBUCOB HMHTepHeTa B
y4eOHOW U TIOBCETHEBHOM JIESTEIBHOCTH;

UCTONb30BaTh  PAa3NWYHbIE  CPEACTBA  3aAIIUTBI  OT  BPEIOHOCHOTO
IpOTPaMMHOT0 oOecreueHusl, 3allUIIaTh I[EePCOHANBHYI0 HH(GOpPMAIHIO OT
HECaHKIIMOHUPOBAHHOI'O JOCTyNa M €ro MOCIEACTBHM (pasriameHus, NOJMEHBHI,
yTpaThl MJAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMUYECKUX M COIMAIbHO-
NICUXOJIOTHUECKUX  aCleKTOB  MCMOJb30BaHUS cetu MHTepHer  (cereBas
aHOHUMHOCTb, U(POBOH ClIe]l, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OIIACHOCTh
BPEJOHOCHOTO KO/Q);

pacrno3HaBaTh MOMBITKY U MPEAYNPEXIATh BOBICUYCHHE CE0sl U OKPY KAIOIINX
B JCCTPYKTHBHBIC U KPUMHHAIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCIIE
KHOepOYJUIHHT, (DUILIMHT).
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Uroro no pazneny 12
Paznen 2. AaroputMbl 4 IPOrpaMMHpPOBaAHUE
21 Hcnonnaurenu v anropuTMsl. 10 1 bubnnoreka [JOK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.eds00.ru/7f418516
bu6mmoreka [JOK
2.2 Aa 6
3P HIPOTPaMMHPOBARHA o https://m.edso0.ru/7f418516
bu6mmoreka [IOK
2. A 2 1 1
3 HAJIH3 aIrOpHTMOB https://m.edso00.ru/7f418516
Uroro no pazaeny 21
PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

I[MTPOT'PAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
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