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7 KJIACC

Hu¢posas rpaMoTHOCTH

KomnbloTep — yHMBepcajibHOE YCTPOICTBO 00pal0oTKM JaHHBIX

Kommbiorep — yHHBepcalbHOE BBIUMCIUTEIBHOE YCTPOWCTBO, paloTaromiee 1o
nporpamme. THIBI KOMIBIOTEPOB: IEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI,
CyNepKOMIMBbIOTEphl. MOOMIIBHBIE YCTPOMCTBA.

OcHOBHBIE KOMITIOHEHTHI KOMIIBIOTEpa M HMX Ha3HaueHue. [Ipoueccop. OmepartuBHas u
JIOJITOBpEMEHHAs aMsITh. Y CTpOHCTBA BBOJA U BbIBOJa. CeHCOPHBIN BBO, JATYMKH MOOMIIBH BIX
YCTPOMCTB, CPEACTBA OMOMETPUUYECKON ayTeHTU(HUKALIUH.

Hctopusi pa3BUTHS KOMIIBIOTEpPOB M MporpamMmHoro oOecrnedeHus. [lokonenus
KOMITbIOTEPOB. COBpEMEHHBIE TEHICHLIMH Pa3BUTHSI KOMIIBIOTEPOB. CyEpKOMIIBIOTEPHI.

[TapannenbHble BBIUMCICHUS.

[lepconanbHblil kommbloTep. IIporeccop M ero xapakTepuCTHKM (TakTOBas YacToTa,
paspsinHocTh). OneparuBHasd naMsathb. JlodroBpeMeHHas nmamsith. Y CTpoiCTBa BBOJA U BBIBOJA.
OObEéM XpaHUMBIX JAHHBIX (OMEpaTHBHAs MaMsITh KOMIBIOTEpA, >KECTKUH M TBEPIOTEIbHBIN
JIMCK, TIOCTOSIHHAS MaMATh CMapT(OHAa) U CKOPOCTh JOCTYIA JJIsl Pa3IMYHbIX BUI0B HOCUTEJCH.

TexHrka 0€30MaCHOCTH U MPaBHIIa pabOTHI Ha KOMITBIOTEPE.

IIporpamMmMbl ¥ TaHHBbIE

[TporpammHoe oOecriedyeHne KommbioTepa. [IpukinanHoe mporpamMmHoe obOecredeHue.
CucremHoe mporpammHoe obecrieuenue. Cucrembsl mnporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM W JaHHbIX. becmatHele H  yClIOBHO-OecriaTHble mporpammbl. CBoOonHOE
nporpaMMHoe oOecreueHue.

@aiinbl 1 nanku (xaranoru). [IpuHuunel noctpoeHus ¢ainoBeix cucreM. [lonHoe ums
daiina (mamku). I[lyre x daiiny (mamke). PaGora ¢ ¢aiimamMu W KaTajgoramMu CpeaCcTBAMH
OIEPallMOHHOMN CHCTEMBI: CO3[JaHNE, KOITMPOBaHUE, IEPEMELIICHHE, IEPEUMEHOBAHNE U YIaJICHUE
¢aitioB u mamnok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (¢ailnoB. XapakTepHble pa3Mepsl
GaitIoB pa3nmUUYHBIX THIOB (CTpaHHUIIA TEKCTA, HIEKTPOHHAs KHUTa, Gororpadus, 3anuch MecHH,
BUJICOKIIUII, TTOJHOMETPAXHBIH (uibM). ApxuBanus AaHHBIX. VIcmonp30BaHHE MPOTPaMM-
apxuBaTtopoB. DaitnoBbiit MeHemkep. [lonck ¢aiinoB cpeacTBamMu onepanuoHHON CUCTEMBI.

KomMrmibptoTepHble BUPYCHI U JIpyrHe BPEAOHOCHBIE MPOTrpaMMbl. [IporpaMmer amst 3almThI
OT BUPYCOB.

KomnbloTepHbie ceTu

O6benuHenue komnbloTepoB B ceTh. Cerb WHTepHer. BeG-crpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlowmckoBeie cucremsbl. Ilonck wHbOpManuu 1mo
KIIOUYEBBIM CJIOBaM U 10 Hu300paxeHuto. JlocToBepHOCT, HMHGOPMAIMU, MOIY4EHHOH WH3
HurepHera.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHU KA.

CereBoii 3THKET, 0a30Bble HOPMBI MHGOPMAIIMOHHOW STHUKM M TpaBa Mpu padboTe B
Hutepnere. Ctpareruu 6e3omacHoro noseaeHus B UHTepHere.

TeopeTnyeckne 0cHOBbI HH( OPMATHKH

Nudopmanust 1 nH(p OpMallMOHHbIE MPOIIECCHI

WNudopmanust — 0IHO U3 OCHOBHBIX IOHSTUN COBPEMEHHOW HAYKH.

Nudopmanust kak CBEIEHHS, IpeIHA3HAUEHHBIE JMJIs BOCIPUATUS YEJIOBEKOM, H
uH@opMaIs Kak TaHHbIE, KOTOPhIE MOTYT OBITh 00paboTaHbl aBTOMATHU3UPOBAHHOM CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXHOCTB ONMCAaHUs HETPEPbIBHBIX 0OBEKTOB U MPOLIECCOB C
MOMOIIBIO TUCKPETHBIX TAHHBIX.



NupopmaninoHHbIE IIPOLIECCHI — IPOLIECCHI, CBSI3AHHbBIE C XpaHEHUEM, IIpeoOpa30BaHUEM U
nepenavyel JTaHHBIX.

IIpeacraBiienne uH(p opManu

CumBon. AndaBut. Monmocts andaBuTa. PasHooOpaswe s3BIKOB H  al(aBHUTOB.
EctectBenHble U GopManbHbIE SI3bIKH. AN(ABUT TEKCTOB Ha PYCCKOM si3blke. [IBOMYHBIN
anaBut. KoamaecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOWHANN ) (PMKCHPOBAHHON TMHBI B
nBouuHoM angaBute. IlpeoOpaszoBanue mroboro angaButra K aABouyHOMy. KomamdecTBo
Pa3ITUYHBIX CJIOB (PMKCHPOBAHHOMN JUTMHBI B al(aBUTe ONpenenEéHHOI MOLITHOCTH.

KoaupoBanue cuMBOJOB OAHOrO ajigaBUTa C IOMOIIBIO KOJIOBBIX CJIOB B JIPYroM
asihaBUTE, KOJIOBAs TaOIMLIA, IEKOAUPOBAHHUE.

JBonunblii koxa. IIpencraBiieHME MAHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B JBOUYHOM
andasure.

NupopmannoHHbI 00BEM JaHHBIX. BUT — MuUHHManbHas eJUHUIA KOJIMYECTBA
uH(opMaIuym — ABOUYHBIA paspsia. ExuHunbsl n3Mepenus nHGOpMalu OHHOTO 00bEMa TaHHBIX.
but, GaiiT, knmobaiT, MerabanT, TuTadaiT.

CxkopocTh nepeiauu JaHHbIX. ENMHUIBI CKOPOCTH Iepelaul JaHHBIX.

KomupoBanue tekcroB. PaBHoMepHblil kona. HepaBHomepHbiii koa. Komuposka ASCIL
Bocbmuobuthbsie kogupoBku. [lonstue o kogupoBkax UNICODE. JlekonupoBanue cooOleHui ¢
UCIOJIb30BAaHMEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTOo Koja. MHbopMalinoHHbI 00BEM TEKCTA.

Hckaxxenne nHGOPMaLUK IPU TIepeaaye.

OO6mee mnpexacraBieHHEe O LU(POBOM NPEACTABICHUU ayAMOBU3YaAIbHBIX M JPYrUX
HEIPEPHIBHBIX JaHHBIX.

Komuposanue unBera. llBeroBbie moxaenu. Mogens RGB. ['mybuna xoaupoBaHwus.
[TanuTpa.

PactpoBoe u  BekropHoe mpencraBieHue — uzoOpaxenuit. Ilukcenp. Ouenka
MHQOpMaIMOHHOTO 00BEMa rpaduyuecKuX JaHHBIX VIS PACTPOBOrO U300pAKEHUS.

Koauposanue 3Byka. Pa3psaHocTs 1 yactoTa 3anucu. KonmyecTBo kaHAJIOB 3aMlUCH.

OneHKa KOJIMYECTBEHHBIX IApAMETPOB, CBS3aHHBIX C MPEICTABICHHEM U XpaHEHUEM
3BYKOBBIX (haiiJioB.

NudopmanuoHHbie T€XHOJIOTHA

TexcToBBIE JOKYMEHTbI

TekcToBBIE JOKYMEHTBHl U MX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuLa, ad3all, CTpOKa, CIOBO,
CHUMBOJI).

TekCTOBBIM MpOLECCOp — MHCTPYMEHT CO3JaHMS, PEAAKTHPOBaHUSA U (PopMaTHpOBaHUS
tekctoB. [IpaBuia HaGopa Ttekcra. PemakrupoBanume tekcra. CBoiicTBa cuMBoJoB. [lIpudr.
Tunel mpugros (pydsneHble, C 3aceykaMu, MOHOUMpPUHHBIE). [lomyXupHoe M KypCHBHOE
Hauepranue. CBoiicTBa a03alleB: TpaHUIlbI, a03alHBIA OTCTYN, WHTEpPBaJl, BhIpaBHUBAHHE.
[TapameTtpsl cTpanuilsl. CTunaeBoe GopMaTHpPOBAHUE.

CrtpykrypupoBaHue WHQOpPMAlMU C MOMOLIBIO CIHUCKOB M Tabiul. MHOTOypOBHEBbHIE
cnucku. Jlo6aBieHue TabauI B TEKCTOBBIE JOKYMEHTHI.

BcraBka m300pakeHHIl B TEKCTOBbIE JOKyMEHTHl. OOTekaHHE H300paKEHHI TEKCTOM.
Britouenne B TEKCTOBBIN JOKYMEHT auarpamm, (Gopmys, HyMepaluu CTPaHHUIl, KOJOHTUTYIIOB,
CCBUJIOK M JIPYTUX 3JIEMEHTOB.

ITpoBepka npasomnucanus. PacctanoBka nepeHocoB. ['onocoBoit BBoJ TekcTa. OnTHYECKOe
pacnio3HaBaHue Tekcra. KomnbrorepHelil nepeBos. Mcnosb3oBanue cepBucoB MHTepHera amns
00paboOTKU TEKCTA.

KomnbloTepHas rpadp uka

3HaKOMCTBO C TrpauyecKUMH peaakTopamu. PactpoBble pucyHku. lMcmonb3oBaHue
rpadu4ecKuX MPUMHUTHUBOB.



Onepanuy  penakTUPOBaHUS TpagUUECKUX OOBEKTOB, B TOM 4YHCIE LHEGPOBBIX
dotorpaduii: m3MeHeHHE pazMepa, oOpes3Ka, MOBOPOT, OTpaxkeHue, pabora ¢ obmacTIMuU
(BBIICTIEHUE, KOTTMPOBAHHUE, 3AJIUBKA I[BETOM), KOPPEKIIUS I[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CpPEICTBAMH
TEKCTOBOTO TpoIleccopa WM APYrUX mporpamm (mpuiiokeHuii). [loOaBieHue BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeIMiAHbIE MPe3e HTAlUuN

[ToaroroBka MynmbTUMEAUIHBIX Tpe3eHTaruid. Cnaiin. JloOaBieHue Ha Ciai]l TEKcTa U
n3o0paxkenunii. PaboTta ¢ HECKOTBKUMHU CIIaiiIaMHu.

Jlo6aBneHue Ha cllaii 1 ayIMOBU3YaJIbHBIX JTAHHBIX. AHUMAIUs. [ UTIepCChIIKY.

8 KJIACC

TeopeTnyeckne 0CHOBbI HH( OPMATHKH

Cucremsbl cuucjie HUs

HenosunmonHele W MO3UIMOHHBIE CHUCTeMBbl cuucieHus. AngaButr. OcHOBaHUE.
Paszeépuyras Qopma 3anmcu umcna. IlepeBoj B AECATHUHYIO CHCTEMY YHCEN, 3alTMCAHHBIX B
JIPYrUX CUCTEMax CUMCIICHHUS.

PumMckas cucrema cunciaeHusl.

JIBonuHas cucrema cuucieHus. IlepeBox menbix umcen B mpenenax ot 0 mo 1024 B
JBOMYHYIO CHCTeMYy cuucieHus. BocbMmepuuHas cuctema cumcieHus. llepeBox umcen wu3
BOCBMEPUYHOM CHUCTEMBI B IBOMYHYIO U JIECATHUHYIO CUCTeMBI U 0OpatHo. lllecTHanaTepuynas
cuctema cuucieHus. IlepeBox wuwmcen U3 IMIECTHAALATEPUYHOW CHUCTEMbI B JIBOUYHYIO,
BOCBMEPUYHYIO U JIECATUYHYIO CHCTEMbI 1 00paTHO.

ApudmeTrnueckrie onepanuy B JBOMYHON CHCTEME CUMCICHHUSL.

DJieMeHTbl MaTeMaTH4e CKOM JIOTUKH

Jlornueckue BhICKa3bIBaHMS. Jlormueckue 3HAYEHUs BBICKAa3bIBAHUIl. DJIeMEHTapHBIE U
COCTaBHBIE BBICKa3bIBaHMA. Jlormueckue omnepanuu: <«i» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXEHHE), «JIN» (IU3BIOHKINS, JOTHYECKOE CIIOXKEHHUE), «HEe» (JIOTHYECKOe OTPHIIaHHE).
[TpuopuTer noruueckux omeparuii. OnpeneneHne MCTAHHOCTH COCTABHOTO BHICKA3bIBAHUSL, €CITH
M3BECTHBI 3HAYEHUSI HCTUHHOCTH BXOJSIMX B HETO 3JIEMEHTApHBIX BbICKa3blBaHUM. Jlornueckue
BbolpakeHus. [lpaBuna 3ammcu sormyeckux BelpaxkeHui. IlocTpoeHue TabIUI MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 3neMEHTHI. 3HAKOMCTBO C JIOTHUECKMMHU OCHOBAMHU KOMIIBIOTEpA.

AJITOPUTMBI H NMPOrPAMMHUPOBAHME

HcnosnnTe M 1 aJIrOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonsitue anroputma. McnoaHuTenu anropuTMOB. AJNTOPUTM KaK IUIaH YIpPaBIEHUS
HCIIOJIHUTEIIEM.

CgoiictBa anroputma. CriocoObl 3almuCH aaropuTMa (CIOBECHBIM, B BUIE OJOK-CXEMBI,
nporpamma).

AnropuTMuyeckde KOHCTpPYKUMHU. KOHCTpykiusi «ciemoBaHue». JIMHEHHBIN alropuTM.
OrpaHnyeHHOCTh JIMHEHHBIX QITOPUTMOB: HEBO3MOXHOCTb IIPEIYCMOTPETH 3aBHCHUMOCTh
MIOCJIEZIOBATEIbHOCTH BBIMOIHSIEMBIX JEHCTBUM OT UCXOIHBIX JaHHBIX.

KoHcTpykuus «BeTBieHHe»: ONHAsE U HemolHas GopMbl. BeinonHeHre U HEBBITTOIHEHHE
ycII0BUSL (MICTUHHOCTb U JIOKHOCTD BbICKa3bIBaHUs). [IpocThie U cocTaBHbBIE YCIOBHUSL.

KoHcTpykuust «@ioBTOPEHUsD: LUUKIbI C 33JaHHBIM YKUCIOM MOBTOPEHUN, C YCIOBUEM
BBITIOJTHEHU S, C IEPEMEHHOM 1IUKIIA.

PazpaboTtka st (GOpManbHOTO MCIOIHHUTENS aJrOpUTMa, MPUBOJALIETO K TpedyemMomy
pe3ynbTaTy MpH KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AJITOPUTMOB C
UCIIOJIb30BAHMEM LHMKIOB W BETBICHUW IS yrnpaBieHUs (POpPMaTbHBIMH HCIOIHUTEISMH,
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TakuMu Kak PoGor, UYepemamka, YepréxHuk. BpimonHeHue aaropuTMOB BPYYHYIO U Ha
KoMIibtoTepe. CUHTAKCUYeCKUe U JJorThueckre onmoku. OTKa3bl.

SA3bIK IPOrpaMMHUPOBAHUSA

SAzpik  mporpammupoBanus  (Python, C++, [Ilackans, Java, C#, UlkonpHbIit
AnroputMudeckuil f3bIK).

CucreMa mporpaMMHUpPOBAHHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIIATOP, OTIaTUHK.

[lepemennasi: Tun, ums, 3HaueHue. Llenbie, BEIIECTBEHHBIE 1 CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApU(PMETHUYECKUE BBIPAKECHUS M TOPSIOK WX BBIUYUCICHHS.
Ornepanuu ¢ 1eJbIMI YUCIIaMu: 1IeJI0YHCIIEHHOE JeJIeHHe, OCTAaTOK OT JIeJICHUSI.

Beriienusi. CoctaBHbIE YCIOBUS (3aMUCh JOTUYECKUX BBIPAXKEHUM Ha M3y4aeMOM SI3bIKE
nporpaMmmupoBanusi). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 ABYX, TPEX M UYETHIPEX UMCEIL.
Pemenune kBaipaTHOTO ypaBHEHMU S, HMEIOIIETO BEIIECTBEHHBIE KOPHU.

JuanoroBas oTiagKa MporpaMm: MoIIAroBO€ BHIOJHEHHE, TPOCMOTP 3HAUCHU W BEIUYHH,
OTJIaJIOYHBINA BBIBOJI, BRLIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBueMm. Anroput™ EBkinaa ams HaxokIeHUs HAHOOIbIIEro OOIIETo AeTUTENS
JIBYX HaTypaJIbHbIX uncel. Pa3OueHue 3amucu HaTypalbHOTO YKCIa B MO3UIIMOHHON CHUCTEME C
OCHOBaHHMEM, MEHBIIIMM WJIK paBHBIM 10, Ha OTAETBbHBIC TTU(PHI.

[Hukn ¢ nepeMeHHON. ATOPUTMBI TPOBEPKH ACTUMOCTH OAHOTO 1LI€JIOT0 YKCIIa Ha JPYroe,
MPOBEPKU HATYPAIBHOTO YHCIIa Ha TPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHUMBOJbHBIE  (CTPOKOBBIE)  IEpEMEHHBIE.
[NocumBonbHass o0paboTka cTpok. Ilogcu€T dYacTOThl TOSIBICHHS CHMBOJA B CTpPOKE.
Berpoennblie GpyHkiuu a1 00pabOTKH CTPOK.

AHaJIU3 AJITOPUTMOB

OrmnpeneneHue BO3MOXKHBIX PE3YJIbTAaTOB PA0OTHI AITOPUTMa MPH JAHHOM MHOXECTBE
BXOJIHBIX JIAHHBIX, OIpPECIICHHE BO3MOXKHBIX BXOJHBIX JAaHHBIX, MPHUBOAINMX K JaHHOMY
pe3yNbTaTy.

9 KJIACC

Hu¢pposas rpaMmoTHOCTH

I'nodanbHas cethb UHTEpHET M cTpaTerun 0e30MaCHOrO MOBeJAeHUA B He

I'moGanbuas cetb Murtepner. IP-agpeca y3noB. CereBoe XpaHeHHE HaHHBIX. MeTOIbI
WHMBUYaJbHOTO M KOJUIEKTUBHOTO pa3MelieHusl HoBoi mH(opmauu B MaTepHEeTe. bonpume
JaHHbIe (MHTEPHET-JaHHbIE, B YACTHOCTH JaHHBIE COI[UATIbHBIX CETEH ).

[Tousitue 06 urbopMaMOHHON 6e30macHOCTU. YTPo3bl HHPOPMALIMOHHON 0€30MacHOCTH
npu pabore B MIOOATBHOM CETM M METOAbl IpoTuBojeiicTBUs M. [IpaBuna OezomacHoi
ayreHTHGUKanuu. 3anmTa JuyHOM wuH@opmauuu B MHTepHere. be3omacHble cTpaTernu
noseneHuss B Mntepuere. IlpenynpexneHne BOBJIEUEHUs B JAECTPYKTMBHBIE M KPUMHHAIbHbBIE
dopMBI ceTeBOi aKTHBHOCTHU (KHOEpOYILTHHT, (UIIMHT U ApYyrue GopMbl).

Padora B uH(p OpMAIIMOHHOM NMPOCTPAHCTBE

Bunpl nestensHocTM B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHIICO-KOH(EpPEHI-CBA3b M JIPYTHE), CIPAaBOYHBIE CIYKObl (KapThl,
pacnucaHus U Jpyrue), IOUCKOBBIE CITYXObI, CITY>KObl OOHOBJIEHHSI IPOTPAMMHOTO 0O€eCIIeUeHUs
u gapyrue caykObl. CepBUCHI TrocynapcTBEHHbIX yciyr. OOnayHble XpaHUIUIA JTAHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu JOKyMEHTOB (OHIaiH-oduckl). [Iporpammaoe obecrieueHme
KaKk BeO-cepBUC: OHJIAWHOBBIE TEKCTOBbIE M TpaduuecKue pelakTopbl, Cpelbl pa3padOTKU
IIporpamm.

TeopeTnyeckne 0cHOBbI HH( OPMATHKH

MopeinpoBaHue KaK MeTO/X O3HAHUA



Mogpenb. 3anaum, pemaemble ¢ MOMOLBI MojaenupoBaHusa. Knaccuduianum mopeneit.
Martepuanbpabie (HaTypHble) U WHGPOPMAIMOHHBIE MOAENU. HempepbiBHBIE U AUCKPETHBIC
mozenu. Mmutannonnesle wmonenu. UrpoBbie Moxenu. OlieHKa aJeKBAaTHOCTH MOJAEIU
MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICITUPOBAHHUSL.

Tabnmunble Moaenu. Tabauia Kak mpeacTaBIeHUE OTHOILCHHUSL.

bazpl nanubIx. OTOOpP B TaOIUIIE CTPOK, YAOBICTBOPSIONMX 33JaHHOMY YCIIOBHIO.

I'pad. Bepumna, pebpo, nyrs. OpueHTHpPOBAHHBIE U HEOPUEHTUPOBaHHbBIE rpadbl. JmrHa
(Bec) peOpa. BecoBas martpuna rpada. [nmuna nyrn wmexnay BepumHamu rpaga. Iloumck
onTUMalIbHOTO NyTH B Tpade. HayanbHas BepumHa (MCTOYHUK) M KOHEUHas BepUIMHA (CTOK) B
OpUEHTHUPOBAaHHOM rpade. Bblumcienne komuyecTBa MyTeld B HaMpaBICHHOM allUKIHYECKOM
rpade.
HepeBo. Kopenb, BepumHa (y3em), Juct, pebpo (myra) naepeBa. Bsicota nepesa.
[Tonnepeso. [IpumMepsl ncnonb3oBanus AepeBbeB. [lepedop BapraHTOB C HOMOIIIBIO JIEpeBa.

IlonsiTne MaTeMaTM4ecKON MOJENu. 3ajauu, peliaeMble ¢ MOMOUIBI0 MaTeMaTH4eCKOro
(KOMITBIOTEPHOT0) MoJenupoBanus. OTiiMUMe MaTeMaTHYeCKOl MOJENTU OT HAaTYpHOM MOJAETH U
OT CJIOBECHOTO (JIUTEPaTypHOT0) OMUCAaHUS OObEKTA.

OTanbl ~ KOMIIBIOTEPHOIO  MOJAEIMPOBAHMSA:  IMOCTAaHOBKA  33/add, I[OCTPOEHHUE
MaTeMaTUYeCcKOM  MOJENH, IMporpaMMHas  peanus3alus, TECTUPOBAaHHME, IMPOBEJEHUE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAJIN3 €TI0 PE3yIbTaTOB, YTOUHEHHUE MOJIEIH.

AJITOPUTMBI M TIPOTPAMMHUPOBAHHE

Pa3paboTka ajaropurmMoB U mporpaMm

Pazbuenune 3amaunm Ha mnomzagaud. CocTaBieHHE aIrOPUTMOB U IPOrpaMM C
UCIIOJIb30BAHUEM BETBJICHHMH, LMKIOB M BCIIOMOTaTeIbHBIX AJITOPUTMOB JUISl yIpaBJICHUS
ucnonuuTeneM PoOOT uinM OpyruMu HCHOJHUTENSIMH, TakuMU Kak Yepenarnika, UepTEXHUK U
JPYTUMH.

Tabnuunple BeanuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBl€HHE U OTJIaJKa
porpamMM, pearu3ylonX TUIIOBbIE aITOPUTMbI 00paOOTKU OJHOMEPHBIX YHCIOBBIX MACCHUBOB,
Ha OJHOM U3 sBBBIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkompHBIit
AnroputMudeckuii  SI3bIK): 3alMOJHEHHE YHCJIOBOTO MAacCHMBa CIy4alHBIMH YHCJIaMH, B
COOTBETCTBUH C (HOPMYJION HIIM MYTEM BBOJA YHCET, HAX0KJICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TOMCK 33JaHHOTO 3HA4eHUs B MacCUBE, IOJCYET HJIIEMEHTOB MacCUBa,
YIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHIO, HAaxOKICHHE MHHUMAJIbHOTO (MaKCHMAaJIbHOIO)
sneMeHnTa MmaccuBa. CopTUpOBKa MAacCCHBA.

OOpaboTka  TMOTOKA  JaHHBIX: BBIYMCICHHWE  KOJIMYECTBA, CYMMBI, CPEIHETO

apu(pMETHYECKOTO, MUHHUMAaJIBHOTO u MaKCHUMAaJIbHOTO 3HaYeHUs AJIEMEHTOB
MOCJIEeI0BATENbHOCTH, YOBJIETBOPSIIONMX 33JaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenune. Curnan. O6patHas cBszb. [lonydeHne curHaiaoB OT IU(POBBIX JaTYUKOB
(kacaHusl, pacCTOSHUS, CBETA, 3ByKa U Ipyroro). [Ipumeps! ncmosib30BaHus NpUHLAIIA 00pPATHOM
CBSI3M B CHUCTEMAax YIPAaBJICHUS TEXHUYECKMMHU YCTPOMCTBAMHU C MOMOIIBIO JaTYMKOB, B TOM
quciie B POOOTOTEXHHUKE.

[lpumepsl  pOOOTHU3MPOBAHHBIX CHCTEM (CHCTeMa  yIOpaBJIEHUs JIBUJKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapO4Has JMHHS aBTO3aBOJIAd, ABTOMAaTHU3UPOBAHHOE YIIPABJICHUE
OTOIJICHUEM JOMa, aBTOHOMHAs CHCTEMa YIPABIIECHUs TPAHCIOPTHBIM CPEICTBOM MU JApYyrue
CHCTEMBI).

HNudopmanmoHHbie TEXHOJIOTHH

JIeKTPOHHBbIE TA0IHUIIbI

[TonsiTie 00 3JIEKTPOHHBIX Tabnuuax. THUIBI TaHHBIX B SYEHKaX 3JEKTPOHHOM TaOJIMIIBI.
PenaxrupoBanue u gopmarupoBanue Tadnuil. BecTpoeHHble GyHKIMU A7 MOMCKa MaKCHMYyMa,
MHUHUMYMa, CyMMbl U cpeaHero apugmernyeckoro. CopTHpOBKa JaHHBIX B BBIJCICHHOM
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muanasoHe. [loctpoeHuwe jnuarpamMm  (TMcTorpamMma, KpyroBas — Jauarpamma, TOYeuyHas
nuarpamma). Beloop Tumna auarpaMmsl.

IIpeobpazoBanue GopmMyi npu konupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS U CMEIIAHHAs
azpecanus.

VYcnoBHBIE BBIYMCIIEHUS B AJIEKTPOHHBIX Tabnuax. CyMMUpOBaHUE U TOJCUET 3HAY CHUH,
OTBEYAIONMX 3aJaHHOMY YycioBuio. OOpaboTka OonpHMX HAOOPOB JdaHHBIX. YuUCIEHHOE
MOJIETUPOBAHHUE B 3JICKTPOHHBIX TaOIHIIax.

Nud opmanoHHbIe TEXHOJIOTHH B COBPeMEHHOM 0011 CTBE

Pore nHQOpPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMHKH MHpPA, CTPaHBI, PETHOHA.
OTKpBITBIE 00pa30BaTENbHbIE PECYPCHI.

[lpodeccuu, cps3anHble ¢ HMHPOPMATUKOW M HMHGPOPMALMOHHBIMH TEXHOJIOTHSIMH: BeO-
J3aifHep, MPOTPAMMHUCT, pa3pabOTYMK MOOUIIBHBIX MPHIIOKEHUH, TECTUPOBIIMK, apXUTEKTOP
IPOrpaMMHOTI0 0OecredeHus, CleMaTUCT 10 aHAJIN3Y JaHHBIX, CUCTEMHBIH aIMUHUCTPATOP.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHPOPMATHKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

N3ydyenne nHGOpMAaTHKA Ha YPOBHE OCHOBHOTO OOINEro OOpa3oBaHMs HaIlpaBieHO Ha
JOCTH)KEHUE OOYJaloUMMUCS JHMYHOCTHBIX, METalpeIMETHbIX U TNPEAMETHBIX Ppe3y/IbTaToB
OCBOEHUSI COZICPKaHUS yICOHOTO TpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yabTaThl HUMEIOT HANpaBJIEHHOCTh Ha pelIeHHE 3aJady BOCIHUTAHMS,
Pa3BUTHUS U COLMATH3AINH O0YJaIOMMXCsl CPEICTBAMH Yy4eOHOTO IpeaMeTa.

B pesynbrate u3yueHus MHGOPMATUKM Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS Y
oOyuatorerocst OyayT coOpMHUPOBaHBI CIEAYIOIME JUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMUS:

[IEHHOCTHOE OTHOIICHHE K OTEUYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY U HAYyYHOMY
HaClleInI0, TOHUMaHUe 3HAYeHUs WH(POPMATHUKN KaK HAyKU B )KU3HH COBPEMEHHOIO OOIIECTBa,
BIIaJICHUE OCTOBEPHOW MHMOpMAIUEH O MepeJOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHKEHHU X
B 00nactH MHGOPMATUKA U MHQOPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAY4YHBIX
3HAaHUSX O HUPPOBOI TpaHCPOPMALIMHE COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA:

OpUEHTallMsl Ha MOpaJibHblE IIEHHOCTH M HOPMBI B CHUTYaLUsSIX HPaBCTBEHHOIO BHIOODA,
TOTOBHOCTH OIICHMUBATh CBOE MOBEJCHHUE U TOCTYIKH, a TAKOKE MOBEIECHUE U MOCTYIKH JIPYIUX
JqrOA€H C TMO3MLHMM HPABCTBEHHBIX U IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS IOCIEACTBUI
MOCTYIKOB, aKTUBHOE HEIPUSATHE aCOLIMATbHBIX IOCTYIIKOB, B TOM uucie B lHTepHerTe;

3) rpa:kIaHCKOro BOCIIUTAHUS:

MpEJCTaBlIeHUE O CONUAIBHBIX HOPMAax M MPaBIJIAX MEKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, B TOM YHCII€ B COIIMAIBHBIX COOOIIECTBAX, COOIIOJICHIE MPpaBUil 0€30MacHOCTH, B
TOM YHCIIC HaBBIKOB 0€30I1aCHOTO MOBEACHUS B HUHTEPHET-CPEe, TOTOBHOCTh K Pa3HOOOPa3HOM
COBMECTHOW [ESTeJbHOCTH IpPH BBINOJIHEHUHM Y4eOHBIX, MMO3HABATENbHBIX 3a/1a4, CO3JaHUHU
y4eOHBIX NPOEKTOB, CTPEMJICHHE K B3aMMONOHMMAHMIO W B3aMMOIIOMOIM B IpoOlecce 3TOM
y4eOHON eSTETLHOCTH, TOTOBHOCTH OIIEHMBATH CBOE MOBEACHNE U TIOCTYITKH CBOMX TOBAPHILEH
C MO3ULIUH HPABCTBEHHBIX M IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) neHHOCTe i HAYYHOT0 MO3HAHHUSA

c(hopMHUPOBAHHOCTH MHPOBO33PEHUYECKUX  MPEACTaBICHUU 00 nHpOpMaLH,
UHQOPMAIIMOHHBIX HIpoleccax U HHQOPMAIMOHHBIX TEXHOJIOIUAX, COOTBETCTBYIOIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHd M OOIIECTBEHHOMN MPAKTHKA U COCTABJISIONMX 0a30BYIO
OCHOBY JIJIsl TOHMMAaHUSI CYIIHOCTH HAYYHOUW KapTUHBI MUPA;



HMHTEpeC K OOY4EeHHIO W MO3HAHUIO, JHOOO03HATEIbHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
camM000pa30BaHMI0, OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00y4eHHUs B JaJbHEHIIEM;

OBJIQJICHUE OCHOBHBIMM HaBBIKAMHU HCCIIEIOBATENILCKONW JIEATEIbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OIbITa, HAOIIOJEHUH, MOCTYIKOB M CTPEMJICHHE COBEpIICHCTBOBATh IYTH
JOCTH>KEHU S MHIMBU IyaJIbHOTO M KOJUIEKTUBHOTO OJIaromnoryqusi;

cOpMHUPOBAHHOCTh ~ MH(OPMALlMOHHOW  KyJAbTYpbl, B TOM  4YHCJI€  HAaBBIKOB
CaMOCTOSITETbHON PabOTHI ¢ YUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOi, pa3HOOOpa3HBIMU
cpeAcTBaMH HMHMOPMAIIMOHHBIX TEXHOJOTUH, a TakKe YMEHHUS CAMOCTOSITEIBHO OIpENeNiTh
[EeTM CBOETO OOYydYeHHWSs, CTaBUTh W (OPMYIUPOBATH HJisi ceOsl HOBBIE 3amaud B yuéde u
MIO3HABATEIbHON JI€ATEIBHOCTH, Pa3BUBaTh MOTHUBBI U HHTEPECHl CBOEH I103HABATEIbHOMN
JESITEIbHOCTH;

S) popmupoBanus KyJbTYpPbI 310POBbi:

OCO3HaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3/7I0pOBBIA 00pa3 »KU3HH, B TOM YHCIIE M 3a CYET OCBOCHHS M COONIONCHUS] TpeOOBaHUIMA
0e301acHoM IKCIUTyaTalliy CPEJCTB UHPOPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4eHHUI0 mpodeccuit u Tpyna B chepax npodeccrHoHambHON
NEeSTeTbHOCTH, CBS3aHHBIX C HHQPOPMATHKOW, MPOTrpaMMHUPOBaHUEM U HHQPOPMAIMOHHBIMU
TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JTIOCTHKEHMSX HAyKH MH(MOPMATUKA M HAYYHO-TEXHUUYECKOTO
nporpecca;

OCO3HAHHBIH BBHIOOP W TOCTPOCHHE HWHIMBUIYAJbHOM TpaeKTOpuU OOpa3oBaHUS U
KU3HEHHBIX MIJIAHOB € Y4ETOM JIMYHBIX M OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHY€eCKOr0 BOCTIMTAHMS :

OCO3HaHME TII00ATBFHOTO XapakTepa SKOJIOTUYECKUX MPOoOJieM U MyTel UX pelleHus], B TOM
qucie ¢ yu€TOM BO3MOKHOCTEH MHMOPMAITMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJIOTHIA;

8) apanranmm oOyvaoumerocss K M3MEHSIIOUMMCS YCJOBHSIM COLMAJBHON M
NMPUPOIHOI Cpe/bl:

OCBOEHHE OOY4YalOIMMHCA COLMAJIBHOIO ONBITa, OCHOBHBIX COLMAJBHBIX POJIEH,
COOTBETCTBYIOIIMX BEIYIIeW JEesATeTbHOCTH BO3pacTa, HOPM U TMPaBHI OOLIECTBEHHOIO
noBeaeHus, GOpM COIMATbHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIX

B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATbHI

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO HH(MOPMATHKE OTPAKAIOT
OBJIAZICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNEUCTBUSAMU - [103HABATEIbHBIMU,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMU.

IHo3HaBaTeJ ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBble JJornueckue JeicTBUS

yMeHI/Ie OHpe,He.HSITI) IIOHATHA, CO3JaBaThb O606HI€HI/I$I, yCTaHaBJII/IBaTI) aHaJIoIruu,
KITacCH(UITUPOBATh, CAMOCTOSTEIIPHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU ISl KiIacCH(UKAIIUH,
YCTaHABJIMBAaTh NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKUE PACCYXKICHUS, NEIaTh
YMOSaIUIIOquHH (I/IHI[yKTI/IBHLIe, ILGI{}IKTI/IBHI)IG U 110 aHanomn) U BBIBO/JIBI,

YMEHHE CO37aBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKA U CUMBOJIBI, MOJICIIA U CXEMBI
JUIS pCIJ_ICHI/IH y‘-I€6HbIX M MMO3HABAaTCJIBHAIX 3a1a4,

CaMOCTOATEIILHO BBIOMpPATh Croco0 pemeHus ydeOHOM 3amaun (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUS, BHIOMpAaTh HaumboJee TMOAXOMANMA ¢ YIETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KDUTEPHUEB).



Ba3oBble ucciegoBareLCKHe JeHCTBHA:

(dopMynHpOBaTh BOMPOCH], (UKCHUPYIOIME Pa3pblB MEXKIY pPEalTbHbIM M KeJIaTelbHbIM
COCTOSIHUEM CUTYaIlMH, 00bEKTa, U CAMOCTOSATENIBHO YCTAaHABIMBATh HCKOMOE H JIaHHOE;

OLIEHMBATh Ha NPUMEHHMOCTh M JOCTOBEPHOCTh MH(MOPMAILMIO, MOJIYYCHHYIO B XOJE
UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWINee pa3BUTHE MPOIECCOB, COOBITHH H WX
MIOCIIEACTBUS B AaHAJOTUYHBIX HJIM CXOJHBIX CHTYAIIHX, a TAKOKE BBIIBUTATh IPEAIIOIOKEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Padora ¢ undopmaumeii:

BBISBJIATH JAeUIUT WHGOPMALNY, JNAHHBIX, HEOOXOIMMBIX JJISl PEIICHUs MOCTaBICHHON
3a7a4H;

IPUMEHSTh Pa3UYHbIE METOJbI, MWHCTPYMEHTHI M 3allpoChl TpPH IOHCKE M OTOOpe
UHGPOPMAIIMU WJIM JaHHBIX M3 HCTOYHHKOB C Y4ETOM MPEIJIOKEHHOH y4eOHOH 3agaum u
3a7]aHHBIX KPUTEPHEB;

BBIOWpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETHPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUJOB U (OPM MpeACTaBICHMUS;

CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY TMpenCTaBleHUsT HWHGOpMAIUU U
WJUTIOCTPUPOBATH peliaeMble 3aaui HECIOKHBIMH CXeMaMH, TuarpaMMaMi, HHOW TpaduKoi 1
UX KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OpPMALMHM TIO KPUTEPUSAM, MPEUIOKEHHBIM YYHUTEIEM WITH
cOpMYITUPOBAaHHBIM CaMOCTOSTEIHHO;

3(pPEeKTUBHO 3aIOMUHATh U CUCTEMAaTU3MPOBATH HH(POPMALIHIO.

KoMMmyHHKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiicTBUS

Ob0menne:

COIIOCTAaBJIATH CBOH CYXKIACHUA C CYKIACHUAMHA APYruX  Y4aCTHUKOB Jauaiora,
0OHapyKHBaTh Pa3IM4Me U CXOJICTBO MO3UIINI;

NyOJIMYHO  TIPEACTaBIATH  PE3YAbTATHl  BBIMOJHEHHOTO  ONBITa  (9KCIIEPUMEHTA,
M CCIIeI0BaHUSI, IPOEKTA);

CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4ETOM 3a/ady Mpe3eHTalluud |
OCO6CHHOCTeﬁ AYJUTOPHUH U B COOTBECTCTBHUH C HUM COCTABJIATH YCTHBIC U TUCbMCHHBIC TCKCTHI C
HCITOJIB30BAHUEM UJINTIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas 1e1TEJIbHOCTD (COTPYIHUY€CTBO):

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIAWBUIYaJIbHON pabOTHI MpH
pelIeHN N KOHKPETHOW MPOoOJIeMbl, B TOM YHCIIE ITPU CO3aHUH UH(POPMaLIMOHHOTO TIPOJIYKTa;

NPUHUMAThH IIeJIb COBMECTHON HH(MOPMALIMOHHOW IEsITeIbHOCTH MO cOopy, 0OpaboTke,
nepenaye, Gopmanuzanuu MHGOPMAINHU, KOJUIEKTUBHO CTPOUTH JACHCTBUA MO €€ JTOCTHIKEHHIO:
pacrtpenensaTb poiu, J0TOBapUBaThCs, OOCYK/IaTh MPOIECC U Pe3yabTaT COBMECTHOM pabOTHI;

BBITIOJTHATH CBOIO YacTh paboThl ¢ MHGpopMaluend Ui WHQOPMAIIMOHHBIM MPOIYKTOM,
JIOCTHUTAs KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY HAIPaBJICHUIO U KOOPJIAUHUPYS CBOU JIEHCTBUS
C IpYTUMU YJI€HAMH KOMaHJbI;

OIICHUBATh KAUYECTBO CBOETO BKIaJa B OONMI WH(POPMAITMOHHBIN TPOIYKT MO KP UTEPHUSIM,
CaMOCTOSITEITHHO CPOPMYTHPOBAHHBIM YIAaCTHUKAMH B3aUMOJICH CTBUS;

CpaBHUBATh pE3yNbTaThl C HCXOJHOM 3aJauell W BKIAJ KAKIOTO 4jeHa KOMaHIbl B
AOCTHIKCHHUC PCE3YyJIIbTAaTOB, pPa3aCiIATb C(I)epy OTBCTCTBCHHOCTU W MPOABJIIATH TOTOBHOCTH K
MPE0CTABICHUIO OTYETA TIEPE]T TPYIIION.

PerynsiTuBHbIe yHUBepPcaibHbIe YUeOHbIE 1e HCTBUS
Camoopranuszanus:
BBISIBIIATH B )KU3HEHHBIX U YIEOHBIX CUTYAIUAX MPOOIEMBI, TpeOYIOIE PEUICHUS;



OPUEHTHPOBATbCA B PA3IUYHBIX MOAXOAAX K INPUHATHIO PEIICHUH (MHIUBUIYaIbHOE
HOPUHSATHE PELLICHUH, IPUHATHE PEIICHU B TpymIe);

CaMOCTOSITEIBHO COCTaBJIATh AJITOPUTM pEIICHUS 3a4a4d (WJIM €ro 4acTh), BHIOMpATh
cioco® pemeHuss ydeOHOM 3amaun C  Y4€TOM HMMEIOIMXCS PEecypcoB W COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh MIpEAIaracMble BapHaHThl PEIICHUI;

COCTaBJIATh IJIaH JAEWCTBUM (IUIaH peaJr3allid HaMEUEHHOIO allfOpUTMa pPEILEeHUs),
KOPPEKTUPOBATh MPEAIOKEHHBIH aITOPUTM C YIETOM MOJY4EHUSI HOBBIX 3HAaHUN 00 M3ydaeMoOM
00BEKTE;

JIeJiaTh BBIOOP B YCJIOBHSX IPOTUBOPEUUBOI MHQoOpMAUU U OpaTh OTBETCTBEHHOCTDH 3a
pELLIECHHUE.

CamokoHTpPOJIb (pedekcus):

BJIQZIETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBALIUY U PEQUIEKCU U

JlaBaTh OLEHKY CUTYallMH Y IIpejaraTh I1aH €€ U3MEHEHHUS,

YYUTBIBATh KOHTEKCT W TNPEABHUJAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpHU
peleHn yueOHOM 3ajauu, a1alTUPOBATh PEIECHUE K MEHSIOMIMMCST 0OCTOSATEIbCTBAM;

OOBSCHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHUXEHMs) pe3ylIbTaTOoB HH(MOPMAlMOHHON
JESTEIbHOCTH, JIaBaTh OLEHKY NPHUOOPETEHHOMY ONBITY, YMETh HAXOAUTh IO3UTHBHOE B
MPOMU30LIEAIICH CUTYalUH;

BHOCHUTbH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHHUBIIMXCS
CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTATa LEIU U YCIOBUSM.

IMOLMOHAJIBHBIN HHTEJJICKT:

CTaBUTb ce0s HAa MECTO JIPYTOro 4ejJoBeKa, IOHMMAaTh MOTUBBI U HAMEPEHHUSI JPYroro.

IIpunsiTue cedsi U Apyrux:

OCO3HaBaThb HEBO3MOXXHOCTb KOHTPOJMPOBATH BCE BOKPYT AAXKE B YCIOBMSIX OTKPBITOIO
JocTyna K J1ito0bIM 00bEMaM HHPOPMAIUH.

IMPEJIMETHBIE PE3YJIbTATDBI

K xon1y o0yuenus B 7 kjacce y odyqaromerocss Oyayr chopMHUpOBaHBI CIIEAYIOIIME YMEHHUS:

MOSICHATh Ha TIPUMEPax CMBICT MOHATHH «WHPOPMAIUSD», «UH(QOPMAIIMOHHBIN MPOIIECC),
«00bpaboTka uHMOpMAITUNY, «XpaHEeHHEe HHGOPMAITUNY, «Tepeaada HHPOPMAITUN;

KOJIMPOBaTh M JEKOAMPOBATH COOOINCHHS MO 3aJaHHBIM IpaBUIIaM, JEMOHCTPHUPOBATH
MOHMMAaHWE OCHOBHBIX MPUHIHUIIOB KOJAUPOBAHUS WHQPOPMAIUHM PAIAYHON MPUPOJIBI
(TekcToBOM, TpadIecKoOi, ayauo);

CpaBHUBATh AJUHBI COOOINCHWH, 3allMCAHHBIX B PA3IMYHBIX al(aBUTaX, ONEPUPOBATH
eMHUIIAMU U3MepeHUsI HH(HOPMAITMOHHOTO 00hEMa M CKOPOCTH TIepeauu TaHHBIX;

OIIEHUBATh M CpPaBHUBATH pa3MePhl TEKCTOBBIX, TPaPUUECKUX, 3BYKOBBIX (DAiJIOB H
BH1€0(aiiIoB;

MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUs W Tepenadd WHOOpMaIHH,
CpPaBHUBATh UX KOJINUECTBEHHbIE XapaKTePUCTUKY;

BBIJICNIATH OCHOBHBIE ATAIbl B UCTOPUU M TOHUMATh TCHICHIINH Pa3BUTHSI KOMIIBIOTEPOB U
MPOrPaMMHOTO O00ECTICUCHHS,

noydyaTb M HUCIOJNB30BaThb HMHGPOPMAIMIO O  XapaKTepUCTUKAX IEPCOHAIBLHOTO
KOMIThIOTEpA M €r0 OCHOBHBIX 3JIEMEHTaX (IpoIeccop, ONnepaTuBHas MaMsATh, TOJTOBPEMEHHas
MaMsTh, yCTPOHCTBA BBOJIa-BHIBOIA);

COOTHOCHTH XapaKTePUCTHKH KOMIIBIOTEPA C 33[]a4aMH, PEIIA€MbIMU C €r0 MOMOIIBIO;

OPUEHTHUPOBATHCS B HEPAPXUUECKON CTPYKType (HalisIOBOM CHCTEMBI (3aIMMCHIBAThH MTOJHOE
uMs Qaitna (karanora), myre K Qailiny (katajory) mo MMEMIEMYCs ONHUCAHHIO (HaiIoBOM
CTPYKTYpbl HEKOTOPOTO MH(OPMAIIMOHHOTO HOCUTENS);
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paboTate ¢ (aiIOBOM CHCTEMOH NEPCOHAIBHOIO KOMIBIOTEPA C WCIIOIB30BAHUEM
rpadguueckoro  uHTepdeiica, a  UMEHHO:  CO3/aBaTh, KONHMPOBATh,  IEpPEMELATb,
NIePEMMEHOBBIBATD, YAAIATh U apXUBUPOBATh (JAiiJIbI M KaTaJOTH, UCIIOIB30BATh AHTUBUPYCHYIO
IpOTpamMMy;

IOpEACTaBIATh  PE3yIbTaThl CBOGM  JEATEIBHOCTM B  BHJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIBTHMEHITHBIX TIPE3CHTAIIHI;

UCKaTh HMHGpopManuio B HMHTepHeTe (B TOM 4YHCIe, MO KIOYEBBIM CJIOBaM, IO
U300paKEHUI0), KPUTHYECKH OTHOCHTBCS K HaliIeHHOM MH(pOpMaLluK, 0CO3HABasi ONACHOCTh VIS
JUYHOCTH ¥ OOIIECTBAa paclpoOCTpaHEHUs BPEAOHOCHOH WHQOpManmuu, B TOM YHCIE
9KCTPEMHCTCKOTO U TEPPOPHCTHUECKOTO XapaKTepa;

IIOHUMATb CTPYKTYPY a/JpECOB BEO-PECYpPCOB;

MCIIOJIb30BAaTh COBPEMEHHEBIE CEPBUCHI HHTEPHET -KOMMYHHUKAIIHIA;

cobmomaTh  TpeOOBaHWs ~ OE30MacHOW  HIKCIUTyaTalMM  TEXHUYECKHX  CPE/ICTB
UH(OPMAITMOHHBIX M KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH, COOJIOAATh CETEeBOW 3TUKET, 0a30BbIE
HOPMBI HH(POPMAIMOHHOM YTUKU U TIpaBa MpH paboTe ¢ MPUIIOKESHHUSIMHA Ha JTFOOBIX YCTPOWCTBAX
u B IHTepHeTe, BbIOMpaTh Oe30MacHble CTpaTeruy MOBE/ICHUS B CETH;

MPUMEHSTh METOJbI MPOQHIAKTHKA HETaTUBHOTO BIUSHUS CPEICTB MH(POPMAIIMOHHBIX H
KOMMYHHKaIITHOHHBIX TEXHOJIOTHH Ha 3I0POBBE TTOJTH30BATEIS.

K kon1ty o0ydenus B 8 kjacce y odyqaromerocss Oyayr copMHpPOBAHBI CIICAYIOIIME YMCHHUS:

MOSICHATh Ha TMpUMEpax pa3iuuusg MEXIy TMO3UIMOHHBIMH ¥ HENO3UIIMOHHBIMU
CHUCTEMaMU CUHUCIICHHUS,

3alUChIBaTh M CpaBHUBaTh Ienbie yuciaa or 0 mo 1024 B pa3nuyHBIX MO3UIIMOHHBIX
CUCTeMax CYHCclieHUs (C ocHOBaHHSAMH 2, 8, 16), BBINONHATH apu(METHYECKUE ONepaluy Hall
HUMH;

PacKpBIBATh CMBICT TOHSATHH «BBICKA3BIBAHHEY, «JIOTHYECKAs OIEPAIUs, (JIOTHYECKOE
BBIPKEHUEY;

3allUCHIBATh JIOTUUECKHE BBIPAXKEHUS C MCIOJIB30BAaHUEM IU3BIOHKIUH, KOHBIOHKIUH U
OTPUIIAHHS, ONPEICNIATh MCTHHHOCTH JIOTHYCCKUX BBIPAKCHUW, €CITM W3BECTHBI 3HAUCHUS
UCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIMUIIBI UCTUHHOCTH Ui JIOTHYECKUX
BBIPAKCHUH;

PacKpBIBATh CMBICT TOHSATHU (WCIONHUTEIbY, <«@QITOPHTMY, «IIpOrpamMMmay, IOHHMAas
pasHUIly MEX]y yIOTpeOleHUEeM dTUX TEPMUHOB B OOBIZICHHOM peuH U B UH(POPMATHUKE;

OMUCBHIBATh AJITOPUTM PEUICHUS 3aJa4d PA3TUYHBIMH CIIOCOO0aMH, B TOM YHCJIC B BHJIC
OJI0K-CXEMBI;

COCTaBIISATh, BBIMOJHATH BpPYYHYIO U Ha KOMIBIOTEPE HECIOXKHbBIE AITOPUTMBI C
WCITOJIb30BAHMEM BETBJICHUW W IUKIOB JUIS YIIPaBICHUS WCIIOTHUTENISIMHU, TAKUMHU Kak Po0oT,
UYepenamka, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAaHTBl M TEPEMEHHBIC PA3TUYHBIX TUIOB (YHCIOBBIX, JIOTUYECKUX,
CUMBOJIBHBIX), & TAKOKE COJACPIKANME UX BBHIPAKEHUS, MCIIOIH30BATh ONIEPAaTOp MPUCBANBAHUS,

MCIIOJIb30BaTh MPU pa3pabOTKe MPOrpaMM JOTHUECKHEe 3HAUCHHU S, OTIEPAll U U BBIPAXKECHUS
C HUMU;

AHAIM3UPOBATH MPEUIOKCHHBIC AITOPUTMBI, B TOM YHUCIIC ONPEICIIATh, KAaKHE PE3yIbTaThl
BO3MOJKHBI IIPU 33JAaHHOM MHO>KECTBE MCXOJHBIX 3HAUYCHUH;

CO3/1aBaTh U OTJIAXKMBATh MPOrPaMMBI Ha OJHOM W3 S3BIKOB mporpammupoBanus (Python,
C++, Tlackanb, Java, C#, lllkonbHbINi AJrOpuTMUYECKUM SI3bIK), peaau3yrolme HECIIOXKHbIE
AITOPUTMBI 00pPaOOTKM YHCIIOBBIX JAHHBIX C HCIOJB30BAHUEM IIMKIOB U BETBICHUN, B TOM
YHClie pealM3YIOIMe IPOBEPKY MEIMMOCTH OJHOTO IEJOr0 YWcia Ha JpYyroe, MPOBEPKY
HATYpaJbHOTO YMCJIa Ha MMPOCTOTY, BBIJICIICHHS (P U3 HATYPAJILHOTO YHCIA.
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K xoH1y 00ydeHus B 9 kjacce y obydaromerocsi Oyayr chopMHPOBaHBI CICIYIONE YMEHUS:
pa3duBaTh 3aJa4d Ha MO/A33[a4d, COCTABJIAThH, BBHIMOIHATH BPYUYHYIO M HA KOMIBIOTEpE
HECJIO)KHBIE aJITOPUTMBI C HCIOJB30BAHUEM BETBJICHUM, LHUKIOB W BCIOMOTAaTEIbHBIX
QITOPUTMOB JIJIs YIIpaBJIEHUS UCTIOIIHUTENAMH, TaKUMH Kak PoGot, Uepenamika, UepTExHUK;

COCTaBIISATh M OTJIKUBATh MPOTPAMMBI, PEATU3YIOIIME TUIIOBBIE aJTOPUTMBI 00PaOOTKU
YHUCJIOBBIX TMOCJIEI0BATEIBHOCTEH HIJIM OJHOMEPHBIX YHCIOBBIX MACCUBOB (ITOMCK MAaKCUMYMOB,
MUHHUMYMOB, CYMMbI HJIM KOJHMYECTBA DJIEMEHTOB C 33JaHHBIMU CBOMCTBAMH) HA OJHOM H3
s3pIkoB mporpammupoBanus (Python, C++, Tlackans, Java, C#, llIkonapHBI ANTOpUTMHUYECKUI
SA3bIK);

PacKpBIBaTh CMBICI MOHITUM «MOJENbY, «MOJCIUPOBAHUEY, OMPEILNIAThH BUABI MOJEICH,
OIICHUBATH aJICKBATHOCTh MOJIEITH MOJICIIUPYEMOMY OOBEKTY U IEJISIM MOJICTHPOBAHMUS;

HCII0JIb30BaTh rpadbl U IEPEBbsl ISl MOJCIMPOBAHUS CUCTEM CETEBOM U MepapXuyecKon
CTPYKTYpbI, HaXOAUTh KpaTyailimii myTh B rpade;

BBIOMPATh CIOCOO MPEICTAaBJICHHUS JAHHBIX B COOTBETCTBHM C TIOCTABJICHHOW 3ajaueit
(TaGnuIIbl, CXeMbl, TpadUKH, JUATPAMMBbI) C UCTIOJIB30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpeaCcTB 00pabOTKU JaHHBIX;

WCIIOJIB30BATh DJIGKTPOHHBIE TAONHIBI JJIsi OOpaOOTKM, aHadW3a W BU3yaAIH3alUU
YUCJIOBBIX JIAHHBIX, B TOM YHCJI€ C BBIJCICHHEM Juama3oHa TaOJUIBl U YHOPSIOYMBAHUEM
(COPTUPOBKOIA) €r0 AJIEMEHTOB;

Co3/laBaTh W TPUMEHATh B DJJIGKTPOHHBIX TaOmuiax QopMylnsl UIsi pacu€ToB ¢
UCIIOJIb30BAHMEM BCTPOEHHBIX apuMeTH4yeckux (yHKUMH (CyMMHpOBaHHE U TMOJCYET
3HAUEHWM, OTBEUAIONMX 33aJaHHOMY YCIOBHIO, CpeAHee apudmeThyeckoe, TMOUCK
MaKCUMaJIbHOTO U MHUHUMAJIBHOTO 3Ha4yeHUs), aOCOJIIOTHOM, OTHOCHUTEIBHOM, CMEIaHHOU
ajipecaluy;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAONUIIBI JII YHCIEHHOTO MOJEIUPOBAHUS B IMPOCTHIX
3a/la4ax U3 pa3HbIX MPEIMETHBIX 00JIacTei;

HCIIOJIb30BaTh COBPEMEHHbIE HHTEPHET-CEPBUCHl (B TOM 4YHCJIE KOMMYHHKAIIMOHHBIC
CEpBUCHI, OONAYHBIC XPAHIIMINA JAHHBIX, OHJIAWH-MPOTPAMMBI (TEKCTOBBIE M TpaduyecKue
pPeIaKToOphI, CpeIbl Pa3pabOTKK)) B y4eOHON M MOBCEIHEBHOM NEATEIBHOCTH,

NPUBOJUTh TPUMEPHl HCIOJB30BAaHUS TEOMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
TOCYIapCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX CEPBUCOB VIHTEepHETAa B y4eOHOW W MOBCEIHEBHOM
JIESITEIIBHOCTH,

UCIIONBb30BaTh  pPa3IMYHbIE CpPEACTBA 3alMTHl  OT BPEAOHOCHOTO MPOrPaMMHOIO
obecrniedeHus], 3alMIATh MEPCOHATEHYI0 HH(QOPMALIMIO OT HECAaHKIMOHUPOBAHHOTO JIOCTYIA H
€ro TMOCHeICTBUM (pa3miialleHus, I[OAMEHBI, YyTpaThl JAaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJOTMYECKHX U COLIMAJIbHO-IICUXOJIOTMUYECKUX aCIEKTOB HCIOJIb30BaHus ceTu MHTepHer
(cereBasi aHOHUMHOCTb, LH(POBOMN ClENl, AYTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH
BPEIOHOCHOTO KO/Ia);

pacro3HaBaTh TOMBITKA M TPEAYNPEeKIaTb BOBICYCHHE ce0S U OKPYKAloNMX B
JIECTPYKTUBHBIE U KPUMHHAJIbHBIE (POPMBI CETEBOH aKTUBHOCTH (B TOM 4HMCIE KUOEpOYITHHT,
buImmHT).
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7 KIIACC

TEMATHYECKOE IINIAHUPOBAHUE

KoimnuecTBo 4acoB

Ne n/n HaumeHoBaHue pa3nesioB U TeM K JuekTpoHHble (1H(poBHIE)
h TPOT PAMM BI Bcero OHTPO.IL Hple HpakTuyeckue o0pa3oBaTe/IbHbIE PeCyYpPChI
padoThI padoTBI
Paznen 1. HudpoBas rpamoTHOCTH
11 Kommelotep — yHUBepcaibHOE YCTPOUCTBO 2 bubmotexa 1TOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6moteka 11IOK
12 Tporpavmeru manmsie 4 https://m.edsoo.ru/7f41646e
bu6mmoteka 1IOK
13 Kommeioteprrie cem 2 https://m.edsoo.ru/7f41646e
HUrtoro mo pa3znmeny 8
Paznen 2. Teopernueckne OCHOBbI MH()OPMATHKH
21 HNudopmanus u HHPOpPMAITUOHHBIE 2 bubmorteka 1TOK
) IPOLECCHI https://m.edsoo.ru/7f41646e
bubmiorexa 1TOK
22 lpencraprenne mnpopmanm 9 https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. UndopMannoHHbIe TEXHOJIOrMH
bubmiorexa 1HOK
31 TeKCTOBbIC 0Ky MCHTHI 6 . https://m.edso0.ru/7f41646e
bu6mmoteka 1IOK
32 Kowmmerotepuas rpaduia 4 https://m.edsoo.ru/7f41646e
. bu6mmoteka 1IOK
3.3 MynbTHMeIMIHHBIE TIPE3CHTALIMN 3 1 hitps //medso0.ru/7f41646e
Hroro no pasneny 13
PesepBHOE Bpems 2 1
OBLIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 34 3 0
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8 KNLIACC

KonuuecTBo 4acoB

No HaumenoBanue pasaesioB M TeM DJieKTpoHHbIe (LU(POBBIE)
n/n MPOr paMM bl Bcero :fg:)ﬁl:)TT[:,(:ﬂb HbIE pl'z%zzil:quKue o0pa3oBaTeJibHbIE PeCYpPChI
Paznen 1. TeopeTuueckue OCHOBbI MH(OPMATHKH
bu6mmotexa 1IOK
11 CucTembt cancaeHms 6 1 https://m.edso0.ru/7f418516
N bubimorexa 1TOK
12 DieMeHThl MaTEMAaTHYECKOM JIOTHKH 6 1 https://m.edsoo.ru/7f418516
Hrtoro 1o paszaeny 12
Paznen 2. AIropuT™MbI M IPOrPaMM HPOB AHHE
21 VcnonHuTtenu u aaropuIMBbI. 10 1 Bubmorexa LIOK
) AJTOpUTMHIYECKHE KOHCTPYKIUH https://m.eds00.ru/7f418516
bubmotexa 1HOK
22 F13BIK IPOTPAMMUPOBAHHA 9 https://m.eds00.ru/7f418516
bubmoteka 1IOK
23 AH2JIU3 ATOPHTMOB 2 https://m.eds00.ru/7f418516
Hrtoro mo paszaeny 21
PesepBHOE Bpems 1
OBIEE KOJMYECTBO YACOB I10 ITPOTPAMME 34 3 0
9 KIIACC
Ha KonmnyecTBo 4acoB 3 (e )
o HMEHOBAHNE PA3deoB H TeM JIEKTPOHHBIE (IU(POBBIE
Ne w/n TPOT PAMM BI Bcero Konrpom, nie Tpakruyeckue o0pa3oBaTeJIbHbIE PeCypChI
paboThI padoThI

Paznen 1. HudpoBass rpamoTrHOCTH

I'nobambuast cets UHTEpHET U CTpaTeruu

Bubmotexa TOK

11 0€3011aCHOTO TIOBEJICHUS B HEM 3 https://m.edsoo.ru/7f41a7d0
bu6mmoteka 11IOK
12 Pa6oTa B mH(pOpPMAIIMOHHOM IPOCTPAHCTBE 3 https //medsoo.ru/7f41a7d0
Hroro 1o pasaeny 6
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Pasnen 2. Teoperuyeckue OCHOBbI HH(OPMATHKH

bu6moteka 1IOK

21 MoaenupoBaHue Kak METOJ| IIO3HAHUS 8 https//m.edso0.ru/7f41a7d0
Hrtoro 1o paszaeny 8
Pa3gen 3. AIroputMbl ¥ IPOrpaMM MPOB aHHE
bu6moteka 1IOK
31 Pa3zpaboTka anropuTMOB M IIPOTpaMm 6 https //m.edsoo.ru/7f41a7d0
bu6mmoteka 1IOK
32 Yupabienue 2 https://m.edsoo.ru/7f41a7d0
Hrtoro mo paszeny 8
Paznea 4. UndopMannoHHbIe TEXHOJIOTMH
bu6moteka 1IOK
41 DJICKIPOHHEIE TAOIHIIb! 10 https://m.edsoo.ru/7f41a7d0
42 HNHdpopMannoHHbIE TEXHOJIOTHH B 1 Bubmotexa TOK
) COBPEMEHHOM O0IIECTBE https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 11
PesepBHOC BpeMs 1
OBILEE KOJMYECTBO YACOB I1O [TPOT'PAMME 34
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NHOYPOYHOE INTAHUPOBAHHE

7 KIIACC
KosmyecTBo uacos 5 N
JIEKTpPOHHBIE [H(POBHIE
Ne n/n Tema ypoka Beero KoHTposb Hble IpakTnuecKkue oBpazoBaATE b HbIE PeCYpCbI
padoThI padoThI
Komnerotep — yHHBepcanbHOE
1 BBIYUCIIMTEIFHOE yCTPOUCTBO, paboTaromee 1 Bubmorexa [IOK
no nporpamme. TexHuka 0e30MacHOCTH U https://m.edso0.ru/8a1521d2
npasuia paboThl HA KOMIIBIOTEpPE
2 Hctopus u coBpeMeHHbIE TEHICHITUU 1 bubmoreka 1JOK
Pa3BUTHSI KOMITBIOTEPOB https://m.edsoo.ru/8a1523ee
3 [IporpamMmmHOe o0ecnedeHre KOMIbIOTEPaA. 1 Bubmotexa IOK
IlpaBoBast oxpaHa IMPOTrPaMM U JAHHBIX https://m.eds00.ru/8a152826
4 @aiinel n manku. OCHOBHBIE OMEPAINH C 1 Bubmorexa [TOK
(haiinamMu 1 manKaMu https://m.edsoo.ru/8al52a74
5 ApxuBanus naHHbx. Vcnosb3oBaHue 1 bubmorteka 1TOK
pOTrpaMM-apXuBaTOpPOB https://m.edsoo.ru/8a152cfe
6 KomnproTepHble BUPYCHI U AHTUBUPY CHBIE 1 Bubmiorexka [IOK
npOrpaMMel https://m.edsoo.ru/8a152{74
7 Kommrerotepnsie cetn. [lonck uadopmarim 1 bubmorexa [IOK
B cet VIHTEpHET https://m.edsoo.ru/8a153244
: Corenai maen, Crparern Gesonacroro ) BuGmiorera LIOK
- 1P https://m.edso0.ru/8a153460
noseneHus B MIHTepHETE
Bubmorexa 1IOK
9 Mnpopmanns n nanneie 1 https://m.eds00.ru/8a161966
bu6moteka 11IOK
10 HNudopmanuoHHbIe MPOTIECCHI 1 https://m.edsoo.ru/8a161e2a
1 Pa3Hoo0pasue s3bIKOB U a1 aBUTOB. 1 Bubmotexa IOK
EcrectBenHble M OpPMAIbHBIE I3bIKA https://m.edsoo.ru/8al61fec
12 JBonunsrii andasur. IIpeoOpa3osanue 1 Bubmotexa [TOK
m060T0 andaBuTa K JBOUTHOMY https://m.eds00.ru/8a162186
13 [IpeacTaBneHne AaHHBIX B KOMIIBIOTEPE KaK 1 bubmorteka [JOK
TEKCTOB B JIBOMYHOM ajihaBUTE https://m.eds00.ru/8a162316
14 Emauniel u3Mepenus uadopMauum u 1 Bubmorexka 1IOK
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CKOPOCTH IEepeaavn JAHHBIX

https://m.eds00.ru/8a16249c

KomipoBanue TekctoB. PaBHOMEpHBIE U

bubmiorexa 1{OK

15 HEpPaBHOMEPHbIE KOJIpI https://m.eds00.ru/8a1625f0
16 JlekompoBaHue coOOIIeHUH.
HudopmanmoHHbIi 00bEM TEKCTa
17 HudpoBoe npenctaBieHne HEMPEPHIBHBIX Bubmotexa LTOK
JAHHBIX https://m.eds00.ru/8a162848
18 Eggipif; H:SHIITI](;)?‘?(')%HEEGI\T;@ apuIecKux bubmmorexa LIOK
pratt P https://m.edsoo.ru/8a1629%c
JIAHHBIX U1 PacTPOBOTO M300paXKeHUI
19 K bubmorexa 1IOK
O/MPOBAHNE 3BYKA https://m.edsoo.ru/8al62b 72
20 PesepsHsIii ypox «KonTpossras padoTa mo Bubmorexa [IOK
teme "[lpesncraBnenne nHdopmaunu'» https://m.eds00.ru/8a162d02
21 TekcToBBIE JOKyMEHTHI, UX BBOJ U bubmorteka [TOK
PEIAKTHPOBAHUE B TEKCTOBOM IIPOIIECCOPE https://m.edsoo.ru/8al62e7e
29 o Bubmorexa 1IOK
0pMaTUPOBAHHE TCKCTOBBIX JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
Bbubmiorexa [{OK
23 IMapametps! ctpanunbsl. CIUCKH ¥ TaOJHIIBI https//m.eds00.ru/8a1632d4
o1 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6moteka 1IOK
TEKCTOBBIE JOKYMEHTBI https://m.edsoo0.ru/8a1632d4
o5 WuteimeKkTyalbHble BO3MOXHOCTU
COBPEMEHHBIX CUCTEM 00pabOTKH TEKCTOB
%6 O0o00mIeHNe U CUCTeMAaTH3aIlUsl 3HAHUH 110 bubmoreka [JOK
TeMe « TeKCTOBbIE JOKYMEHTBD» https://m.edsoo0.ru/8a1635c2
27 I'paduueckuii peraxrop. PactpoBsie bubmiorexa [HOK
PUCYHKU https://m.edsoo.ru/8a163874
28 Onepanuu perakTupoOBaHus rpaduaecKux Bubmortexa 1TOK
00BEKTOB https://m.eds00.ru/8a1639d2
bu6moteka 1IOK
29 Bexropnas rpaguxa https://m.edso0.ru/8a163b30
O00011IeHNE U CHCTEMaTH3alMs 3HAHUH 110
30 Teme «KommbrotepHas rpagukay. Bubmiorexka [IOK
IpoBepounas pabota / Bcepoccuiickast https://m.edso0.ru/8a16404e
poBepoyHas paboTa
31 PesepBHEIN ypok. O0obmenne n bubmorexa [IOK
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cuctemaTu3auus 3Hanuii / Beepoccuiickas
MpoBepoYHas paboTa

https://m.eds00.ru/8a164828

[loaroToBka MyJbTUMEAUHHBIX

Bbubmiorexa 1{OK

32 Tpe3eHTAIHI 1 https://m.edsoo.ru/8al642c4
33 JloOaBneHre Ha claiil ay IMOBU3Y aTbHBIX 1 bubmorteka [TOK
JAHHBIX, aHUMAaIM{ U THIIEPCCHIIOK https://m.eds00.ru/8a164472
o O000111eHIE U cUCTEMAaTU3ays 3HAHUH 110 1 Bbubmorexa 1IOK
TeMe « MyJIbTHM eIMIHBIE TIPE3CHTALIMNY https://m.edsoo0.ru/8a164652
OBIIEE KOJMYECTBO YACOB IIO ITPOT'PAMME 34 3 0
8 KJIACC
KosnuecTBO 4acoB 3 ®
o JIEKTPOHHBIE [U(POBbIE
New/m | Tema ypoka Beero ;i%‘:;ll’::m’“”e Il;Iapﬁz:)l:)llmeCKne 00pa3oBaTe/ib Hble pecypehl
1 Henos3unnorHsie W MO3UIIMOHHBIE CHCTEMBI 1 bu6moteka 11IOK
CUHCJICHHSI https://m.eds00.ru/8a1649e0
bubmorexa 1IOK
2 PasBepHyTas opma 3anucu yucia 1 httos-//m.edsoo ru/8al64ba2
; iBOI/I‘IHaH CHUCTEMA CUMCIICHUS. ) . Bumiotexa LIOK
PHMETUICCKAE ONepalu B BOHIHO https://m.edso0.ru/8a164d96
CHCTEME CYUCIICHHS
4 BocbMepuuHas cucTeMa CUNCIICHUS 1 bibmorexa LIOK
https://m.eds00.ru/8a165296
5 MecTHaauaTepuuHas cUCTEMa CUHCICHHUS 1 Bubmorexa LIOK
https://m.eds00.ru/8a16549
6 O0o00611IeHre U CHCTeMaTH3alusl 3HAHUH 10 1 bubmoreka 1JOK
TeMe «CUCTEMBI CUUCICHUS» https://m.eds00.ru/8a16564c
7 Jlornueckue BbICKA3bIBAHHS 1 bubmorexa TIOK
https://m.edso0.ru/8a1657fa
8 Jlormdeckuie onepanuu «m», KIN», «HE» 1 Bubmorera OK
pan ’ ’ https://m.eds00.ru/8a165b56
9 OnpeneneHrne UCTHHHOCTA COCTaBHOTO 1 bubmorteka [TOK
BBICKa3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaOaMIbl HCTUHHOCTH 1
11 Jlornueckue 3eMeHThI 1 bubmorexa [{OK

18


https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
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https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

https://m.eds00.ru/8a165e94

KoutponbHas paboTa mo teme «DyeMeHThI

bubmiorexa 1{OK

12
MaTeEMATUYECKOU JIOTHUKI https://m.eds00.ru/8al178c38
13 TTonste anroput™a. McnomHurenm bu6miorexa [HOK
AITOPUTMOB https://m.eds00.ru/8a17949
14 CaoiictBa anmroputMma. CriocoOsl 3anucu Bubmotexa LTOK
IropuT™Ma https://m.eds00.ru/8a179606
15 AJTopUTMUYECKast KOHCTPYKIUS
«cnefpoBaHuey. JINHEHHBIN aIropuT™
16 ANTopUTMHUYECKasi KOHCTPYKIUS
«BCTBJICHUCY: TOJIHAS M HEMOJHAS POPMBI
17 AJropuTMuyecKasi KOHCTPY KIS BubmoTtexa [TOK
«IIOBTOPCHHUE https://m.edso0.ru/8a17998a
18 dopManbHOE UCTIOJHEHUE aITOPUTMa budmorexa IIOK
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOKHBIX aITOPUTMOB C Bubmiorexa LIOK
19 HCIOJb30BAHUEM LIUKIOB YIS YIPAaBJICHUS https//m.edsoo.ru/8al79%1c
(hopMabHBIM M UCTIOJTHUTEIISIM K — :
2 R ubmioexa LIOK
ynpasieHUs (OopMaTbHBIMH HCTIOTHUTEISIMH hitps://modsoo.nial fele
21 BrImonHeHWE aIrOpPUTMOB bubmorera LIOK
P https://m.edsoo.ru/8al7a06a
O060011IeHNE U CHCTEMAaTH3alHsl 3HAHUH 110 BuGmoreka LIOK
22 Teme «VcnoJHUTeM U aJTOPUTMBL. https//m.eds00.ru/8al7alse
AJNTOpUTMHYECKHE KOHCTPYKIIUM T '
23 A3k iporpamMmmupoBanus. CucteMa
TIPOTPaMMHUPOBaHUS
24 Ilepemennble. OnepaTtop NpucBauBaHUS
25 IIporpaMMupoBaHUE MMHEHHBIX aITOPUTMOB
%6 Pa3paboTka mporpamm, coepkammx
oTIepaTop BETBICHU
27 Juanorosas oTIaJKa MPOTPaMM
28 Iuxi ¢ ycnoBuem
. bubmorexa 1IOK
29 Luior ¢ nepemertiof https://m.edsoo.ru/8al7ac4a
30 O0paboTka CHMBOJIBHBIX JAHHBIX Bubmotexa ITOK
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https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
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https://m.edsoo.ru/8al7ad6c

O0001IeHNe ¥ CUCTEMATH3ALMS 3HAHUH 110
TeMe «SI3pIK IPOrpaMMUPOBAHUI»

Bbubmiorexa 1{OK

31 Iposepounast padbota / Bcepoccuiickas 1 1 https://m.edsoo.ru/8al7ae8e
npoBepovHas paboTa
PesepBHbIii ypok. O000IICHNE U
30 cHUcTeMaTH3alusl 3HAHUH U YMEHUH 110 Kypcy 1 1 bubmorteka 1TOK
uHpopmartrku 8 Kiaacca / Beepoccuiickas https://m.edso0.ru/8a17b456
IpoBepoYHas paboTa
Anamu3 anroputMoB. OmnpepeneHue
BO3MOJKHBIX Pe3yJIbTaTOB PaboThI Bubmortexa ITOK
33 1 .
QITOPUTMA MPH 33JAHHOM MHOXECTBE https://m.edsoo.ru/8al7afa6
BXOJHBIX JTAHHBIX
Amnam3 anroputmoB. OnpeneneHue
34 BO3MOYHBIX BXOJHBIX JaHHBIX, IPUBOJAIINX 1
K JAHHOMY pe3yJIbTaTy
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
9 KJIACC
KonnyecTBo 4acos e e F—
JIEKTPOHHBIE [ POBBI
Ne o/m Tema ypoxa Beero KonTpoJns Hb1e IpakTHyeckue 00pa30BATEIIb HbIE PECYPCHI
padoTsI padoTBI
1 I'mo6anbuas cetr MaTepHET. [P-ampeca 1 budmoreka [JOK
y370B. Bosbiie naHHbIC https://m.edsoo.ru/8al17b578
bubmorexa 1IOK
2 HudopmarmonHas 6€30mMacHOCTb 1 https//m.eds00.ru/8a17b690
VYder noHATHS 006 HHPOPMANMOHHOH
3 06€30macHOCTH NPU CO3IAHUN KOMIUIEKCHBIX 1 Bubmotexa ITOK
HH(POPMAIMOHHBIX 00BEKTOB B BUJIC BEO- https://m.edsoo.ru/8al7b7bc
CTpaHHUI]
bu6moteka 11IOK
4 Bugpr nearensHoct B cetn MHTEpHET 1 https://m.edsoo.ru/8a17h8e8
. O6na:1H_LIe TCXHOJIOTHH. I/écnom303aﬂne . BuGmotexa LIOK
OHaiiH-oQuca i paspadoTii https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
6 O0001IeHNEe U CUCTeMaTH3allusl 3HAHUH 110 1 Bbu6mortexa 1TOK
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temaM «I'noGanpHas cetb MHTEpHET M
CTpaTeru 0Ee30MacHOTO MOBEJCHUS B HEWY,
«Pabora B nHpOpMALIMOHHOM
POCTPAHCTBE»

https://m.edso0.ru/8a17bb36

Monem u MoJenMpoBaHUE.

Bbubmioreka 1{OK

! Kraccudukanum mopeneit https://m.eds00.ru/8al7be06

8 TabanuHbIe MOAEIH bibmorexa LIOK

https://m.edsoo.ru/8al7c04a

9 Pa3paboTka 0HOTAOMIMYIHON Ga3bl JTAHHBIX.

CocTaBiieHHe 3ampocoB K 0a3e JaHHBIX
I'pad. BecoBast matpuna rpada. Jlmmna

10 MyTH MEXIy BEpIIMHAMH rpada.
Beluncnenue xoymuecTsa IMyTel B
HANPaBJICHHOM aIUKINYEeCKOM Tpade

1 JHepero. [Tepebop BapHaHTOB ¢ TOMOIIBIO
JiepeBa

12 MartemaTtuueckoe MOJICIHpPOBAHHE buomioreia TIOK

fiemp https://m.edsoo.ru/8a17c392
13 DTanbl KOMITBIOTEPHOTO MOJCIIMPOBAHUS bubmiorera TIOK
P JICIIP https://m.edsoo.ru/8al7c4aa
“ 260611.[61—11/16 u CHgTeMamsaum 3HAHUMH. Bu6moreka LIOK
OHTPOJIbHAA pabOTa MO TeME https://m.edsoo.ru/8a17¢c9c8
«MoenMpoBaHne KaK METOJ] MO3HAHUS
PazOuenue 3aaun Ha 1Mo3aJauu.

15 CocTtaBneHre aqropuTMOB U IMIPOTPAMM C Bubmotexa 1TOK
KCIIOJb30BAHHEM BETBIICHUH, LIUKIOB U https://m.edsoo0.ru/8al7ch12
BCIIOMOTATEJHHBIX AJITOPUTMOB

16 OnHoMepHBIE MaCCHBBI bubmoreia TIOK

AHOMED https://m.edsoo.ru/8al7cc3e
Bbubmorexa 1IOK
17 Tunosele adropuTMbI 00pabOTKH MacCHBOB https://m.edsoo.ru/8a17cd60
18 CopTrpoBKa MaccuBa
Bbubmorexka 1IOK

19 O6paboTka noToKa MAHHbIX https://m.edsoo.ru/8al7d01c
O06o01IeHNe U CHCTEMaTH3alUs 3HAHHUH.

20 KontponpHas paboTa mo teme «Pa3paboTka budmorexa LIOK

aNrOPUTMOB U IPOIPAMMY

https://m.edsoo.ru/8al7d1ca
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Bbubmorexa 1IOK

21 Ynpasnenue. Curnan. O6paTHas CBS3b 1 https //m.edsoo.ru/8al7d4d6
Bbubmiorexa 1{OK
22 PodomusupoBantbie cuctembl 1 https://m.edsoo.ru/8al17d602
23 DJICKTpOHHBIC TAaOJMIBI. THITBI JAHHBIX B 1 bubmorteka [TOK
stYeHKax 3JIEKTPOHHOM TabJ MBI https://m.eds00.ru/8a17d710
o1 PenaktupoBanue u popMaTHpoOBaHUE 1 Bubmotexa TOK
TabJmu https://m.edsoo.ru/8al7d832
2 A A ) Bubmiotexa LIOK
yMma, yMa, ¢y https://m.eds00.ru/8a17d990
CpeIHero apuPpMeEeTHIECKOTO
%6 CopTipoBKa U QUIBTpAI¥sI TAHHBIX B 1 bu6miorexa [HOK
BBIJICJICHHOM JMaIla3oHe https://m.edso0.ru/8al17db70
INoctpoenue quarpamm u rpadMIKOB B Bubmotexa TOK
27 1
AJICKTPOHHBIX TaOIMIAX https://m.edsoo.ru/8al7e08e
o8 OtHOcHTeNbHAS, a0COIOTHAS U CMEIIaHHas 1 bubmoreka [JOK
azpecarus https://m.edsoo.ru/8al7e2b4
29 YCoBHBIE BRIYUCIICHUS B JICKTPOHHBIX 1 bubmiorexa [HOK
TabaMnax https://m.edsoo.ru/8al7e6ba
Bbubmiorexa [{OK
30 O0paboTka 60JBIIMX HAOOPOB JAHHBIX 1 https //m.edsoo.ru/8al7e87c
31 UYurcneHHOEe MOJEIMpPOBaHUE B 1 bu6moteka 1IOK
9JICKTPOHHBIX TabIMIax https://m.edsoo.ru/8al7eaca
O00011IeHNE U CHCTEMATH3aIMs 3HAHHUH I10 Bubmorexa 1IOK
32 1
TeMe « DICKTPOHHBIC TAOJHIIBD) https://m.edsoo.ru/8al7ec3c
“ Pouts HHGOPMANIMOHHBIX TEXHOJIOTHI B . Bumiotexa LIOK
PASBUTIH SKOHOMUIH MUPa, CTPAtLL, https://m.eds0o.ru/8al7ed54
pernoHa
34 PezepBublil ypok. O6001eHuE U 1 Bubmortexa ITOK
cucteMatuzanus. UIToropoe moBropeHue https://m.edsoo.ru/8al7ee6c
OBIIIEE KOJMYECTBO YACOB IIO [TPOTPAMME 34
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ITPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS
OCHOBHOMU OBPA3OBATEJBHOU IMPOI'PAMMBbI

7 KJIACC

Kon
NMpoBepPseMOro
pe3yJabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTI'0O 001Er0 00pa30BaHuA

1

[To Teme «{udpoBasi TpPaMOTHOCTE

1.1

IosicusaTh Ha mOpUMepax CMBICT MOHATUH  <«AH(pOpMALIHDY,
«1H(POPMALIMOHHBINA  Tpoleccy, «o0paboTka  UHGOPMAIUN,
«XpaHeHrue WHPOPMALTNNY, «1epeaada nHGOpMaIumuy

1.2

[IpyBoauTE DpPUMEPBl COBPEMEHHBIX YCTPOMCTB XpAaHEHUS U
nepegay  MHQOpPMAlMM, CpaBHUBaTb MUX  KOJIMYECTBEHHbIE
XapaKTepUCTUKU

1.3

[lonydyate ©u wuCHONB30BaTh HMHGOPMAIMIO O XapaKTePUCTHKAX
MEepCOHATBHOTO KOMIIBIOTEpA M €r0  OCHOBHBIX  3JIEMEHTAax
(mporeccop, ornepaTHMBHAs MaMsTh, JOJTOBPEMEHHAs MaMsTh,
YCTpOICTBA BBO/Ia-BHIBOJIA)

1.4

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTCpa C 3aJa4aMu,
peliacMbIMU C €0 ITOMOLIBIO

1.5

OpueHTUpOBaTbC B  HEPApXUUECKOW  CTPYKType  (ailnoBoit
CUCTeMBbI (3amHChIBaTh MONHOE uMs (aiina (katamora), MyTh K
(Gaiiny (katasory) Mo HMMEIOIIEMycs OINUCAaHHMIO  (ailnoBoit
CTPYKTYpbl HEKOTOPOTO MH(OPMAIIMOHHOTO HOCUTES)

1.6

PabGoTate ¢ (aitnoBoil cucTeMOW TEPCOHAIBHOTO KOMITHIOTEPA C
UCITOJIb30BAHNEM rpaduyecKoro uHTepdeiica: CO3/1aBaTh
(KOHI/IpOBaTB, NnepeMeUATh, MNEpPpCUMCHOBLIBATD, YAQIATH n
apXUBHpOBaTh (PaliyIbl M KATaJOTH, HMCIIOJIh30BATh AHTUBUPYCHYIO

IIpOrpaMMmy)

1.7

Hckate nadopmaruio B MHTEpHETE (B TOM YHCIE MO KIHOYEBHIM
CJIOBaM, IO M300paXCHUIO0), KPUTHYCCKA OTHOCHUTBCS K HalICHHOMN
nHpOpPMAIIMK, OCO3HABATh OMACHOCThH ISl JIMYHOCTU U OOIIECTBA
pacpocTpaHEeHHs BPEAOHOCHOHW HWHGOpPMAIlMM, B TOM YHCIIE
SKCTPEMHUCTCKOTO U TEPPOPUCTHYECKOTO XapaKrepa

1.8

IloHnMaTh CTPYKTYPY aJpecoB BeO-pecypcoB

1.9

Hcnons3oBats COBPCMCHHBIC CCPBUCHI I/IHTepHCT'KOMMYHI/IKaHHI;'I

1.10

Cobmoiate TpeOoBaHUsI 0€30MaCHOM SKCITyaTallMM TEXHUYECKUX
CpeAcTB MH(OPMAIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOIUH,
coOMI0IaTh CETeBOM ASTHKET, 0a30Bble HOPMBI WHQOpPMAIMOHHON
OTUKM W TIpaBa MpH paboTe ¢ NPHIOKEHUSIMH Ha JHOOBIX
ycTpoiictBax U B MHTepHere, BbIOMpaTh Oe30MacHbIe CTPAaTETHH
ITIOBE€ACHHUS B CCTHU

1.11

HpI/IMeHSITB METOAbI HpO(bI/IHaRTI/IKI/I HCTAaTUBHOI'O BJIMAHHA CPCIACTB
I/IH(i)OpMaIII/IOHHBIX u KOMMYHUKAITUOHHBIX TEXHOJIOTHI Ha
3J0POBLC I10JIB30BATCIIA

ITo Teme «Teopernueckre 0CHOBBI MH(GOPMATHKI
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KonupoBarp u AeKoaupoBaTh COOOIICHHS 1O 3aJaHHBIM ITPaBUIIaM,
JEMOHCTPUPOBATH TOHUMAHHUE OCHOBHBIX IPUHIIUIIOB KOJIMPOBAHUS

2.1 N o .
uHGOpMAIIUM  pPa3IMYHON TNpUPOABl (TEKCTOBOHM, Trpaduveckon,
ayano-)

CpaBHUBaTh [UIMHBI COOOLICHWH, 3allMCaHHBIX B PAa3THYHBIX

2.2 andasuTax, OTIepUpPOBATh eAUHUIIAMHU U3MEpEeHUs
nH(OpMarMOHHOTO 00bEMA U CKOPOCTH Tepeaun JaHHbIX

23 OueHuBath M CpaBHUBAThb pa3Mepbl TEKCTOBBIX, TI'paUUeCKux,

' 3BYKOBBIX (PaiiJIoB M BHACO(AIAIOB

3 Ilo teme «MHpOpMALIMOHHBIE TEXHOJIOTHN
IlpencraBisite  pe3yabTaThl  CBOEH  JIESATENbHOCTH B BHJE

3.1 CTPYKTYPUPOBAHHBIX UJUTIOCTPUPOBAHHBIX JTIOKYMEHTOB,
MYJBTUMEIUUHBIX TPE3CHTAN N

8 KUIACC
Kon .
POBEDSEMOLo IIpoBepsieMmble npeIMeTHbIE Pe3yJabTAThI 0CBOECHUS OCHOBHOI
posep 00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTO 001IeT0 00pa30BaHuUsl
pe3yJbTaTa
1 Io teme «TeopeTnueckre OCHOBBI MH(POPMATHKI
11 [losicHaTh Ha mnpuUMepax pazauuus MEXIy HO3ULIHOHHBIMH U
' HEMO3UIIMOHHBIMU CUCTEMaMH CUU CIICHUS
3anuceiBaTh U cCpaBHUBATH 1enble yncna oT 0 1o 1024 B pasnu4HbIX

1.2 MO3UIIMOHHBIX CHCTEMax CUMCIeHUS (C OoCHOBaHWsMH 2, 8, 16),
BBIIIOJIHATH apU(METHUECKUE Ollepallii HaJ HUMU

13 PackppiBaTh CMBICTT TMOHSTHH <«BBICKA3bIBAHUEY», (JIOTHYECKAs

) oTepalus, «JIOTHYECKOE BBIPAKEHUE)
3anuchiBaTh ~ JIOTHUECKUE  BBIPAXKEHHS C  MCIOJIb30BAHUEM
TU3BIOHKIMH, KOHBIOHKIIMU M OTPULIAHHUSL, ONIPENIENIATh HCTUHHOCTD

1.4 JIOTUYECKUX BBIPAKCHHH, €CIM W3BECTHBI 3HAYCHHS UCTHHHOCTH
BXOJSIIMX B HETO [1€PEMEHHBIX, CTPOUTh TaOJUIbl UCTUHHOCTH IS
JIOTUYECKUX BBIPAKECHUI

2 Ilo Teme «AJITOPUTMBI M IPOTPAMMHUPOBAHUE
PackpeiBaThb  CMBICT IOHSTUH  «WMCIOJHUTEIB», <«QITOPUTMY,

2.1 «@porpammay», IMOHUMas pa3HUIy MEXIy YHOTpeOJICHHEM 3TUX
TEPMUHOB B OOBIZICHHOHN peud M B MH(OpMaTHKe

29 OmnuceIBaTh aTOPUTM PELICHHS 33a4ll pa3IMYHBIMU CIIOCOOaMHU, B

' TOM YHCJI€ B BUJE OJIOK-CXEMBI
CocTaBIsATh, BBIIOMHATH BPYYHYIO U HA KOMITBIOTEpPE HECIOXKHBIE

2.3 QITOPUTMBI  C HUCIOJNB30BAHMEM BETBICHUH W IUKIOB JUIS
yIPaBJIEHUS UCTIOTHUTESAMU
Hcnonp30BaTh KOHCTaHTBI M IEPEMEHHBIE pa3IMYHBIX THUIIOB

2.4 (YMCIIOBBIX, JIOTMUECKUX, CUMBOJBHBIX), @ TAKKE COJEp)Kalme HX
BBIPAXCHMSI, HCIIOJIL30BATh ONEPAaTOp NPUCBAMBAHUS

95 Hcnonb3oBath npu pa3paboTke MporpamMM JIOTHYECKHE 3HAYCHHS,

' OTIepaIfy ¥ BEIPAKCHHS C HUMHU
2.6 AHaM3MpOBaTh  MPEAJIOKCHHBIC aTOPUTMBI, B TOM _UHCIE
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ONMpCACIsATh, KaKHWC PE3YJIbTaTbl BO3MOXHBI IIpH 3aJaHHOM
MHOKECTBE UCXOQHBIX 3HAUCHUN

2.7

CoznaBaTh W OTJ@XKKMBaTh HPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Iackans, Java, C#, llIkonpHBIi
AnroputMudeckuil fI3bIK), peaqu3ylole HECIOXKHBIE aJTOPUTMBI
00pa0OTKM YHMCIOBBIX JAHHBIX C HCIOJB30BAHUEM IHUKIOB H
BETBJICHUM, B TOM 4YHCIE PEATU3YIONME IPOBEPKY ACTUMOCTHU
OJIHOTO IIEJIOTO YHCJa Ha JAPYroe, MPOBEPKY HATYpaJbHOTO YMCIIa
Ha IPOCTOTY, BbLAETICHUS 1M (p U3 HATYpaJIbHOTO YKcia

9 KJIACCA

Kon
MpoBEepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
oOpa3oBaTeJibHOI NMPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHust

1

[To Teme «{udpoBas rpaMOTHOCTBHY

1.1

Hcnonb3oBaTh COBPCMCHHLIC HHTCPHCT-CCPBUCHL (B TOM YHCIIC
KOMMYHHKAIIHOHHBIE CEPBUCHI, OOJAYHBIC XPAHWIHIIA TaHHBIX,
OHJIAIH-TIPOrpaMMbI (TEKCTOBBIC U TpaduvecKie pelIaKTOpPbl, CPEIIbI
pa3paboTKn) B yueOHOW U IMOBCETHEBHOW JICATCIIEHOCTH

1.2

[lpuBoauTh mpUMEPHl HCHOJIB30BaHUS TECOUH(POPMAIIMOHHBIX
CEpBHUCOB, CEPBHMCOB TOCYAAPCTBEHHBIX YCIYI, 00Opa30BaTeIbHBIX
cepBucoB MHTepHeTa B yueOHOI 1 MOBCEIHEBHOMN IESTEITBHOCTH

1.3

Hcnonp30BaTh pa3mUYHBIE CPEACTBA 3alUTHI OT BPEAOHOCHOTO
POrpaMMHOTO obecrieueHus, 3alMIIATh  [EPCOHAIBHYIO
UHQOpPMAIIMI0O OT HECAHKIMOHWPOBAHHOTO JOCTylla U  €ro
MOCJIEACTBUHN (pa3mialieHus, MOAMEHBI, YTPaThl JaHHBIX) C YIETOM
OCHOBHBIX TEXHOJIOTMYECKMX M  COLMAJIBHO-TICUXOJIOTHYECKHX
aCIIeKTOB MCIIONB30BaHus cetu MHTepHeT (ceTeBasi aHOHUMHOCTD,
upoBO Clie], ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OIMMACHOCTh
BPEIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh NONBITKM M TNPEAYNPEXAATh BOBJIECUEHHE ceOs U
OKPYKalOIIMX B JECTPYKTMBHBIE M KpUMHUHAJIbHBIE (POPMBI CETEBOM
AKTUBHOCTH (B TOM 4Kclie KHOepOYJUIMHT, (DUILMHT)

Ilo teme «TeopeTnueckne OCHOBBI HH(POPMATHKI

2.1

PackppiBaTh CMBICII MOHATHH  «MOJEIB», «MOJEIUPOBAHUEY,
ONPENENATh BUJBl MOJIEIEH, OLEHUBATHh aJIEKBaTHOCTh MOJIEIU
MOJIETTUPYEMOMY OOBEKTY | IIEJISIM MOJICTUPOBAHMS

2.2

Ucnonn3oBate rpadpl U JepeBbs IS MOJEIMPOBAHUS CHUCTEM
CETEBOM W UEpapXUUECKOW CTPYKTYpbl, HaXOAUTh KpaTdaulllmil

nyTh B rpade

Ilo Teme «AJITOPUTMBI M IPOTPAMMHUPOBAHHUEY

3.1

Paz0OuBathb 3ala4i Ha 1nmoa3aaadr, COCTABJIATDb, BBIITOJIHATH BPYYH YO
U Ha KOMIIBKOTCPC HCCIOXHBIC AJITOPUTMBI C HCIIOJB30BAHUCM
BeTBJ'IeHI/II\/II, OUKIOB MW  BCIOMOIaTCIbHBIX aQJITOPUTMOB  JJIA
yYOpaBJICHUS UCITOJITHUTCIIAMU

3.2

CocTaBiATh M OTJIAXKHBATh IporpaMmbl, PCATN3YIONIME THUITOBLIC
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QIrOpuT™MBl  00paOOTKM YHUCIIOBBIX IOCJIEIOBATEILHOCTEH —HIIH
OIHOMEPHBIX  YHCIOBBIX  MacCUBOB  (MIOMCK  MAaKCHMYyMOB,
MUHUMYMOB, CYMMbI WJIM KOJUYECTBA DJIEMEHTOB C 3a/JlaHHBIMHU
CBOWCTBaMH) Ha OJHOM W3 SI3BIKOB TporpammupoBanus (Python,
C++, Ilackanp, Java, C#, lllkonbHbIil ATropuTMudeckuil SI3bIK)

ITo Teme «HbOpMaIIMOHHBIE TEXHOIOTUH

4.1

BeiOupare crmocod mpencTaBiIeHHUS ITaHHBIX B COOTBETCTBUHU C
IOCTaBJICHHOM 3a/1aueil (TaOnuIbl, CXeMbl, TpaduKu, TuarpaMmsl) ¢
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKN JaHHBIX

4.2

Hcnonb30BaTh 37€KTpOHHBIE TaOIHMIIBI it 00pabOTKU, aHAIM3a U
BU3yaJM3al[Ml YHCIOBBIX JAHHBIX, B TOM 4YHCJE C BbIJICICHUEM
JMana3oHa TaONWIBl W YHOPSIOYMBAHHEM (COPTHPOBKOH) €ro
9JIEMEHTOB

4.3

Co3naBarh ¥ MPUMEHATH B IJIEKTPOHHBIX TAaOIHIIAX GOPMYIBI IS
pacuéToB C HCIOJIB30BAaHHUEM BCTPOEHHBIX apu(METHYeCKHX
GyHKUME (CyMMHpOBaHHME M TOACYET 3HAYEHMH, OTBEYAIONMX
3aJJaHHOMY  YCJIOBMIO,  cpenHee — apudmMeTnHyeckoe,  MOMCK
MakKCUMaJbHOTO ¥ MHHUMAJIBHOTO 3Ha4YeHUs), aOCOIIOTHOM,
OTHOCHUTENBHOMN, CMEIIIAHHON aJpecaluu

4.4

Hcnonp3oBaTh ~ JJIGKTPOHHBIE  TAONMIBI  JUIS  YHCICHHOTO
MOIIGJ'II/IpOBaHI/ISI B HpOCTLIX 3aa4yax Hu3 paSHLIX HpeI[MCTHBIX
oOiacreit

7 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

Koa

HpOBepﬂe MBIH 3JIEMEHT CoACPKaAaHNA

1

[udpoBas rpaMOTHOCTH

1.1

KomneroTep — yHHBepcallbHOE BBIUHCIUTENBHOE YCTPOHCTBO, paboTaroluee
o nporpaMMe. TUIBI KOMIIBIOTEPOB: IE€PCOHAIbHBIE  KOMIIBIOTEPHI,
BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHl. MOOUIIBHBIE YCTPOICTBA.
Texnuka Ge30macHOCTH U IIpaBHIIa PAOOTHI Ha KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITBIOTEpa M HX Ha3HaueHue. [Ipomeccop.
OnepatuBHass U JOJITOBPEMEHHAas MaMsATh. YCTPOICTBa BBOAA M BBIBOJA.
CeHcopHBIi  BBOJA,  JaTYUKA  MOOMJBHBIX  YCTPOWCTB,  CpEICTBA
OMOMETPUYECKOHN ayTeHTH (PUKAITTH

1.3

Hcropuss pa3BUTHS  KOMIIBIOTEPOB M MPOTPaMMHOIO  OOECIeYeHHUs..
Ilokonennst  komnbroTepoB.  COBpEMEHHBIE  TEHICHLUHMM  Pa3BUTHUA
KOMITBIOTEPOB. CynepKoMIbIOTEPHI. [TapannensHble BBIYMCIICHHUSL.
[lepconanpubiii kommnbroTep. IIpolieccop U €ro xXapakTepUCTHKH (TaKTOBas
4yacToTa, paspsaHocTs). OneparnBHas namsaTh. [lonroBpeMeHHas NaMsTh.
VYcerpoiictBa BBOoAa W BbIBoja. OOBEM XpaHMMBIX JaHHBIX (OIepaTUBHAs
MaMATh KOMIIbIOTEpA, JKECTKUM JTUCK M TBEPAOTEIbHBIM HAKONUTENb,
MOCTOSIHHASI MTaMATh cMapT(OHA) U CKOPOCTh JOCTYIA JUIsl pa3IMYHbIX BUJIOB
HOCHUTEJIEH

1.4

[IporpamMHOe oOecnieueHue KommbioTepa. [IpukimagHoe HporpaMMHOE
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obecrieuenune. CucremHoe  mporpaMMmHoe — obOecreueHue.  CHCTEMBI
nporpammupoBaHus. [IpaBoBasi oxpaHa mporpamMm U JaHHBIX. becrinaTabie U
YCIOBHO-0ecIIaTHbIe MporpaMMbl. CBOOOTHOE IPOTPaMMHOE OOecIieueHne

1.5

@aiinel u nanku (katanoru). Tunsl daitnos. CoiicTBa (aitnoB. XapakrepHble
pasMepsl (aiIoB pa3MYHBIX TUIIOB (CTpaHMIIA TEKCTA, HJIEKTPOHHAS KHUTA,
dororpadus, 3anuch NECHHU, BUICOKIUI, TIOJHOMETPAXKHBIN (DUIIEM)

1.6

[Mpunnunel nmoctpoenus (ainoBeix cucteM. [lonmHoe umsa (aiina (manku,
karajora). Ilyre k daitny (manke, karaiory)

1.7

QdaiinoBelli  MeHemkep. Pabora ¢ (ailamm W mankamu  (KaTajgoram):
CO3JlaHMe, KOIMpPOBaHHE, IEepeMelleHrne, IEPEUMEHOBAHUE U YyIaJeHHE
¢aitnoB u mamok (katanmoroB). [louck ¢aitnoB cpeacTBamu omnepanuoOHHON
CHCTEMBI

1.8

ApxuBanus gaHHbIX. Mcnone3oBanue nmporpaMm-apxuBaTopoB

1.9

KommbrorepHble BUPYCHl U Ipyrue BPEIOHOCHBIE IporpaMmMsel. lIporpammsl
JUISL 3ALlLATHI OT BUPYCOB

1.10

OObenuHenue komMnblOTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-
caiit. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. I[lomckoBbie CHCTEMBI.
Ilouck wH@OpMaUKU 1O KIOYEBHIM CIIOBAM M 1O H300paKeHUIO.
JloctoBepHOCTh MHGOPMAITNH, TOJTydeHHON 13 IHTepHEeTa

111

CoBpeMeHHbIE CEPBUCH] MHTEPHET-KOMMYHUKALIUH

1.12

CereBoii »THKET, 0a30BbIe HOPMBI WHQPOPMAIIMOHHON ITUKM W TIpaBa MpH
pabote B cetu MaTeprer. CtpaTernu 60e30macHOro moseneHus B IHTepHeTe

Teopernueckue 0CHOBBI HH(POPMATHKH

2.1

Nudopmaniuss — OJHO U3 OCHOBHBIX TMOHSTHW COBPEMEHHOM HAYKH.
I/IH(l)OpMaIII/ISI KaK CBCACHH A, IPCAHA3HAUCHHBIC IJId BOCIPUATHUSA YCIIOBCKOM,
u uHbOpMAIUS KAk JIaHHBIE, KOTOpPbIE MOTYT OBITh 00pabOTaHBI
aBTOMATHU3MPOBAHHOM CHCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTH ONMCaHUs HENPEPhIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOUIBIO JAUCKPETHBIX MaHHBIX. MHQpOpMalmoHHbIe MPOIecCh
— TPOLECCHl, CBSA3aHHBIE C XpaHEHHEM, IMpeoOpa3oBaHHEM M Tepenadeit
JAHHBIX

2.3

CumBon. AndaButr. MommHocte andaButa. Pa3zHooOpasue S3bIKOB U
andasutoB. EctecTBeHHbIE M (opManbHbIe S3bIKH. AJNGABUT TEKCTOB Ha
pycckoMm si3bike. JIBomuHBIM andaBuT. KommuecTBO BCEBO3MOXKHBIX CIIOB
(KOZOBBIX KOMOWHAIMK) (UKCHPOBAHHOW JUIMHBI B JIBOMYHOM ayipaBUTE.
[IpeobpazoBanue n060ro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3imMUHbBIX
cJI0B ((MKCHUPOBAHHOM JITTMHBI B ali(haBUTE ONPEACIEHHOM MOIITHOCTH

24

KoaupoBanue cuUMBOIOB OJHOTO anaBUTa C MOMOIIBIO KOJIOBBIX CIOB B
npyrom angasBuTe, KoJloBas TabynIla, IEKOJUPOBaHNE

2.5

JlBonunblii koxa. llpencraBieHune NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOUYHOM aji(haBUTE

2.6

Nudopmanuonnsiii  006€M  JaHHBIX. bBUT — MUHUManbHAs E€IUHHIA
KOJIMYeCTBAa MHQOPMALIMU — JBOWYHBIA pa3psi. balT, kmiobaiT, MeraGaur,
rurabaiT

2.7

CxopocTh mepenaud JaHHBIX. EJMHHUIBI CKOPOCTH Iepeladyd [JaHHBIX.
Vckaxxenne nHpopMally Ipy nepegade

2.8

KonupoBanue TtekcroB. PaBHOoMepHbIi koi. HepaBHOMepHBI KO
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Komupoka ASCII. BocbmuOuTHBIE KOaupoBKU. [loHATHE O KOAMPOBKaX
UNICODE. [lexomupoBaHue COOOINCHHUI C MCIOIH30BAHUEM PAaBHOMEPHOTO
Y HepaBHOMEPHOTO Kojia. MH(popManmoHHbIil 005EM TeKkcTa

2.9

OOmee mpezacraBieHHe O LHU(PPOBOM NPEACTABICHUH ayAMOBU3YaJIbHBIX U
Ipyrux HENpepbIBHbIX AaHHBIX. KonumpoBanue nsera. llBeToBbie Mopemnu.
Mozens RGB. I'mybuna koguposanus. [lamutpa

2.10

PactpoBoe u BekropHoOe mnpezctaBiieHue uzodpaxeHuil. [lukcens. OneHka
uH(opManmoHHOro  00BEMa rpauuecKkuX JaHHBIX JUIi  PacTPOBOTO
M300paKeHUs

2.11

Konuposanue 3Byka. PaspsiHocTs U yactoTa auckperusanuu. Koamuectso
kaHaoB 3anucu. OIlLleHKa KOJUYECTBEHHBIX IapaMeTPOB, CBSA3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (haiijioB

NupopmaninoHHbIE TEXHOIOTHHI

3.1

TexcToBbIE TOKYMEHTBI W WX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHWIla, ad3ail,
CTPOKa, CJIOBO, CHMBOJ)

3.2

TekcTOBBIA MPOLIECCOP — HWHCTPYMEHT CO3AaHUs, PEAAKTUPOBAHUS U
dopmatupoBanus TekctoB. [IpaBuia Habopa TekcTa

3.3

PenakrupoBanue tekcra. CpoiictBa cumBosioB. Llpudr. Tunsl mpudros
(pyOnenble, ¢ 3acedykamMH, MOHOIMpHUHHBIE). [lomykxupHOEe U KypcHBHOE
Hauepranue. CBoiicTBa a0zareB: rpaHHIlbl, a03alHBIA OTCTYN, MHTEpPBA,
BbIpaBHMBaHue. CTuieBoe GopMaTUpOBaHUE

3.4

CrpykrypupoBanue uWH(OpManuu C TOMOIIBIO CHOUCKOB W TaOHII.
MHoroypoBHeBbI€ criickH. Jlo6aBieHne TaOJINI] B TEKCTOBbBIE JOKYMEHTEI

3.5

BcraBka m3o0pakeHUil B TEKCTOBbIE JOKYMEHTHI. OOTeKaHHe M300pakeHUI
TEKCTOM. BrilroueHne B TEKCTOBBIA JOKYMEHT Juarpamm 1 Gopmyi

3.6

[lapameTpbl cTpaHuIlbl, Hymepanus crTpaHul. JloOaBiieHHe B JOKyMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

3.7

[IpoBepka mpaBonucanus. PaccranoBka nmepeHocoB. ['010coBOI BBOJ TEKCTA.
OnTuyeckoe  pacno3HaBaHHUE  TEKCTA. Komneiotepubiii  mepeBoj.
Hcnonwp3zoBanue ceppucos cetu MIHTepHET A1t 06paboTKH TEKCTa

3.8

3HaKOMCTBO ¢ TpaduuecKuMu  pefakropamu. PacTpoBble  PHUCYHKH.
Hcnonb3oBanue rpaguyeckux NpUMHUTHBOB

3.9

Onepanuu penakTHpOBaHUS TPaPUICCKUX OOBEKTOB, B TOM YHCIIC IIUPPOBHIX
doTorpaduii: ©3MEHEHHE pasMepa, oOpe3ka, MOBOPOT, OTpaKeHHE, padoTa C
obmactssmMu (BbIAETIEHUE, KOIMPOBAHKE, 3AJIUBKA I[BETOM), KOPPEKIIUS IIBETA,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bekropnass rpaguka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpeICTBaMH TEKCTOBOIO IMpoOIieccopa UM JIPYTHX MporpamMm (IPHIIOKEHUH ).
Jlo6aBJieHHE BEKTOPHBIX PUCYHKOB B TJOKyMEHTBI

3.11

[TonroToBKa MyIbTUMEIUUHBIX TIpe3eHTanui. Craiia. JlobaBnenue Ha ciaiyg
TEKCTa U u300pakeHuit. Pabora ¢ HECKOJIBKUMU CllaiiJTaMu

3.12

JloGaByieHre Ha ClTaii g ayqMOBU3YAIbHBIX JaHHBIX. AHUMAIUs. [ HIepCChUIKN

8 KUIACC

Kon

IIpoBepsieMbIi 3J1IeMEHT CO/Ie PKaHUSA

1

TeopeTnyeckre OCHOBBI MH(DOPMATHKU
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11

HenosunmonHele ¥ MO3MLUOHHBIE CHCTEMBl CUHUCIECHMS. AJQaBuT.
OcHoBanue. Pa3épuyras dopma 3anucu uucna. IlepeBon B JecATHUHYIO
CUCTEMY YHCEJI, 3alIMCAaHHBIX B APYTUX CHCTEMaX CUM CICHUS

1.2

PumMmckas cucremMa CUUCIEHUS

1.3

JIBonuHas cucrema cuucieHus. IlepeBos mensix yucen B mpenenax ot 0 1o
1024 B nBoMuHYyIO cUCTEMY cuncieHus. BoceMepuuHas cucreMa CunciIeHusl.
[lepeBoa umcen M3 BOCBMEPUYHOM CHUCTEMBbl B JBOMYHYIO U JIECATHUYHYIO
cucreMbl U obOparHo. lllectHannatepuynas cucrema cuucienus. llepeBon
qucesl U3 IIECTHAAUATEPUYHON CHCTEMbI B JIBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CHUCTEMbI M 00paTHO

1.4

Apudmerndeckrie onepanuy B JBOMYHON CHCTEME CYHCIICHHS

1.5

Jlornyeckue BBICKa3pIBaHMs. JIormueckue 3HAYCHHUS BBICKAa3bIBaHUIA.
DJIeMEHTapHbIE U COCTaBHBIC BBICKa3bIBaHUs. JlorMueckue omeparuu: <«
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHUE), «WIN» (IU3BIOHKIHS, JTOTHYECKOEe
CIIO)KEHME), «He» (Jormyeckoe orpunanue). Ilpuopurer nornueckux
omepanui. OmnpeneneHne HUCTUHHOCTH COCTABHOTO BBICKAa3bIBAHUS IIPU
M3BECTHBIX 3HAYEHUSX MCTUHHOCTH BXOJMIIMX B HEr0 3JIEMEHTapHBIX
BBICKa3bIBaHHU M

1.6

Jlormueckue BblpaxkeHusd. llpaBuna 3amucH  JIOTUYECKUX BBIPAXKECHUM.
IlocTpoenue Tabynil ICTUHHOCTH JIOTUYECKUX BBIPAXKEHUI

1.7

Jlorndueckue 3JaeMEHTBI. 3HAKOMCTBO C JIOTHYCCKMMHM OCHOBAMU KOMITBHOTCpA

AJITOPUTMBI 1 TPOrPAMMHUPOBAHUE

2.1

Ilonsarue ajiropuTma. Hcnonanrenn AJITOPUTMOB. AJ'II‘OpI/ITM KaK IIJIaH
ypaBJICHUA UCITOJTHUTCIICM

2.2

CaoiictBa anroputma. CriocoObl 3alUCH aIropuT™Ma (CIOBECHBIH, B BUE
OJI0K-CXEeMBbI, TIPOrpaMma)

2.3

Anroputmuyeckue KOHCTpyKUuU. KoHCTpykius «cnegoBaHuey. JIMHEHHbIM
anroput™. OTpaHUYEHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXXHOCTD
NPEeIyCMOTPETh  3aBUCHUMOCTh  IOCJIEA0BATEIbHOCTH BBITIOJTHACMBIX
JIEHCTBUM OT UCXOOHBIX JTJAHHBIX

2.4

KoHcTpykuusi «BeTBieHHE»: MONMHAs W HemosiHas ¢GopMbl. BeimonHenue u
HEBBINIOJIHEHUE YCIOBUSL (MCTUHHOCTh U JIOXKHOCTh BBICKA3bIBAHUS).
IIpocTbie u cocTaBHbBIE YCIOBUS

2.5

KoHCTpyKIus «@1OBTOPEHUE»: HMKIBI C 33JaHHBIM YUCIOM IIOBTOPEHUH, C
YCIIOBHEM BBITOJHEHHUS], C IEPEMEHHON IMKIIA

2.6

Pazpabotka ass GopMambHOTO HCIOMHUTENS QJITOPUTMA, MPUBOIAIIETO K
TpeOyeMOoMy pe3ylibTaTy NMPU KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka
HECJIOXHBIX aNTOPUTMOB C HCIIONB30BAHMEM IIUKIOB WM BETBICHUM s
yrpaBieHUs (POPMATLHBIMH HCIOJHUTEISAMH. BBITIONIHEHHE aIrOpUTMOB
BPYYHYIO M Ha KoMmmbioTepe. CHHTAKCHYECKHE W JIOTHYECKHE OIIM OKH.
OTka3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIi
Anroputmudeckuil f3pix). Crucrema mporpaMMHpPOBaHUS: PEAAKTOP TEKCTa
IIPOrpaMM, TPAHCIATOP, OTIIAAUUK

2.8

HepCMeHHafl: THUII, UMA, 3HAa4YCHHC. L[CJ'IBIG, BCIHICCTBECHHBIC WU CHUMBOJIBHBIC
IMECPEMEHHBIC

2.9

Omneparop npucBanBaHusi. ApudMETHUECKHE BBIPAKCHHS W TOPSIOK HX
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BBIYMCIICHHS. OnepauHH C HOCJIbIMH YHUCIaMH. LOCIOYHUCIICHHOC JCIICHHC,
OCTaTOK OT OCJICHHUA. HpOBepKa ACJTIMMOCTH OAHOTO I CJIOr0 Y Cjla Ha APYroc

2.10

BerBnienuns. CocTaBHbIC YCIOBHS (3allMCh JIOTUYECKUX BBIPAKCHHN Ha
U3y4yaeMOM S3bIKE IIporpamMmupoBaHusi). HaxoxneHue MuHUMyMa |
MakCMMyMa M3 JBYX, TpEX M 4YETBIpEX YHCeN. PenieHue KBaIpaTHOTO
YpaBHEHU I, UMEIOIIETO BEIIECTBEHHbBIE KOPHU

211

JlnanoroBass oOTJIaJka MpPOrpaMM: IIOIIATOBOE BBIMOJHEHHUE, MHPOCMOTP
3HAYEHU U BEIMYMH, OTJIaIOUYHBIN BBIBOJ, BEIOOP TOUKH OCTaHOBA

212

[Mukn c ycmoBuem. Anroput™m EBKImpa mis HaXOXACHUS HaMOOJBIIETO
o0mmero  JenuTens JABYX HATypalbHBIX 4Yucel. Pa3OueHume 3amucu
HATypaJIbHOTO YHCJIa B TO3UIITMOHHON CHCTEME C OCHOBAHHEM, MEHBIIIMM UJTU
paBHBIM 10, Ha OT/ETBHBIE TTU(PHI

2.13

[Mukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JIETMMOCTH OJHOTO IEJI0ro
4ycia Ha Apyroe, MpOBEPKU HATYPaJIbHOIO YK CIIA Ha IPOCTOTY

2.14

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) ITEPEMEHHBIE.
ITocumBonpHas oOpaboTka cTpok. IToacyér yacToThl MOSIBIEHUSI CUMBOJIA B
crpoke. Berpoennbie hyHKuu 1715t 00pabOTKH CTPOK

2.15

OmnpeneneHue BO3MOXKHBIX PE3YJIbTaTOB pabOTHl aIrOpUTMa MpH 3aJaHHOM
MHO>KECTBE BXOJIHBIX JAHHBIX, OMpPEAEICHNE BO3MOXKHBIX BXOJAHBIX TaHHBIX,
IIPUBOIIMX K JAHHOMY PE3YIbTaTy

9 KJIACC

Kon

IIpoBepsieMbIii 3J1IEMEHT CO/Ie PKAHUSA

1

[TudpoBas rpaMOTHOCTH

1.1

I'moGanbhast cetb MuTepuer. [P-anpeca y3noB. CereBoe XpaHeHUE JaHHBIX.
Metoabl  MHAMBUAYaTbHOTO U KOJUIEKTUBHOTO  pa3MEIlEHUs HOBOM
uHpopmaruu B MurepHere. bonbnme paHHble (MHTEpHET-IAaHHBIC, B
YACTHOCTHU JaHHBIE COLIMATIbHBIX CETEH )

1.2

[onsaTne 00 MHPOPMALMOHHON 0€30MacHOCTH. YTPO3bl WH(POPMALMOHHOM
6e30macHOCTH MpU padoTe B MI0OAIBHOW CETH U METOJbl MPOTUBOACHCTBUS
uM. [IpaBuna 6e3onacHol ayreHTUUKAMK. 3alWTa JHYHOW HH(OpMauu B
cetu MHrepHer. be3zomacHble cTpareruu IoBeAcHUs B ceTh MHTepHeT.
[IpenynpexneHue BOBJIEUEHUS] B JIECTPYKTUBHBIE U KPUMUHAIbHBIE (HOPMBI
CEeTeBOH aKTUBHOCTH (KuOEepOYITUHT, (PUIIMHT U Ipyrue Gopmsl)

1.3

Bunpt JeATeIbHOCTH B HutepHere. HuTepHeT-cepBUCHI:
KOMMYHHUKAaIlHOHHBIE CEPBUCHI (TOYTOBAs CIy:k0a, BH1€0-KOH(PEPEHII-CBS3b
U JIpyrue), CIpaBOYHbIE CIYXKObI (KapThl, pACIMCAHUS U JPYIUe), TOUCKOBbIE
CIIyXKOBbI, CIyXObl OOHOBIEHUSI MPOTPAMMHOIO OOECMeYeHUsT U JApyrue
cnykObl.  CepBHUCHI TOCYIapCTBEHHBIX yciyr. OOnauHble XpaHWIHINA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIAHH-O(HMCHI).
[IporpammHoe oOecrieueHue Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBBIE U
rpaduyUecKkue pelakTopbl, Cpeabl pa3padOTKH MPOrpaMM

Teopernueckue OCHOBBI HHPOPMATUKI

2.1

Mogens. 3anauu, pemaeMble ¢ MOMOLBIO MoaenupoBanusd. Kiaccudukanuuu
mojeneil. Marepuanbieie (HaTypHble) HW  HHGOPMAIIMOHHBIE MOJEIH.
HenpepbiBHble 1 quckpeTHbele mojenu. Mmurtannonuele mojenu. Mrpossie
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mojzienu. OlleHKa COOTBETCTBUS MOJIEIU MOAEIUPYEMOMY OOBEKTY U LIEeNIIM
MOJIETUPOBAHUS

2.2

Tabnmuunabie Mogenu. Tabnuia Kak mpeacTaBIeHNE OTHOIICHUS

2.3

bazel pmanHbIX. OTOOpP B TaONHIIE CTPOK, YAOBIETBOPSIONMX 3aJaHHOMY
YCIIOBHIO

2.4

I'pad. Bepumna, pebpo, myre. OpueHTHPOBAaHHBIC U HEOPUEHTHUPOBAHHBIC
rpadel. [Innna (Bec) pebpa. BecoBas marpuima rpaga. JmHa myTH MexIy
BepumHamMu Tpada. ITlowck omtmmansHOrO myrn B rpade. HauampHas
BepIIMHA (MCTOYHUK) W KOHEUYHAs BepIMHA (CTOK) B OPHEHTHPOBAHHOM
rpade. BblumcrneHue konuuyecTBa MyTedl B HANpPaBICHHOM allMKIMYECKOM

rpage

2.5

Hepeso. Kopens, BepumHa (y3en), TucT, pedpo (myra) nepesa. Beicora nepesa.
Ionnepeso. Ilpumeps! ucmonb30BaHHS JepeBbeB. llepeOop BapmaHTOB C
HOMOIIBIO JiepeBa

2.6

[lonarue wmaTeMaTH4yecKOM MOJAENH. 3ajayd, pelaeMble C TOMOIIBIO
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO) MOJICTTHPOBAHHSL. Otnuune
MaTeMAaTUYECKOW MOJETU OT HATypHOH MOAETH U OT CJIOBECHOTO
(IuTepaTypHOT0) ONMHUCAHUS OOBEKTA

2.7

DTansl KOMIIBIOTCPHOTO MOACIUPOBAHUA: ITOCTAHOBKA 3agadd, IMOCTPOCHUC
MaTeMaTHU4YE€CKOM MOJCIH, IIporpaMMHas pcajiau3anusa, TCCTUPOBAHHUC,
MMpOBCACHHUC KOMIIBIOTCPHOI'O0 OSKCIICPUMCHTA, aHAJIU3 Cro pe3ylibTaToB,
YTOYHCHHUEC MOJICIIN

AJNTOpUTMBI U IPOTPaMMUpPOBaHUE

3.1

Pa3buenue 3aJJa4i Ha mmoa3ajgaydu. CocraBieHue AJITOPUTMOB U MIpOrpamm €
HCITOJIb30BAHUEM BGTBHGHHﬁ, OHUKIOB M BCIIOMOIaTCIbHBIX aJITOPUTMOB IJIA
YIpaBJICHUA UCITOJTHUTCIICM UJIN APYTUMU U CITOJTHUTCIIIMHA

3.2

TaGnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTNIaJIKa TPOrpaMM, pEATU3YyIOINMX THUIOBBIE aJITOPUTMBI  0OPaOOTKU
OIHOMCPHBIX YU CJIOBBIX MACCUBOB, Ha OJHOM U3 A3BIKOB ITPOTrPaMMHPOBAHUA
(Python, C++, Ilackamb, Java, C#, lllkonmpHbIli ANTOpUTMHUYECKUN SI3BIK):
3allOJTHEHUE YHCIOBOTO MacCHBa CIy4allHBIMU YUCIaMU, B COOTBETCTBHU C
dopmynoli wumm TyTéM BBOJA YHCEN, HAXOXKICHHUE CYMMBI JJIEMEHTOB
MaccuBa, JUHEWHBIH TIOMCK 3aJaHHOTO 3HAYEHUsS B MAacCHUBE, IOJCUET
9JIEMEHTOB MAacCCHBa, YIOBJIETBOPSIONMX 33JaHHOMY YCIOBHIO, HaXOXKJIEHUE
MHUHUMAaJIBHOTO (MAKCHUMAJIBHOTO) 3JieMeHTa MaccuBa. COPTHPOBKA MAacCHBa

3.3

OO06paboTka TOTOKAa JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PMETHYECKOT0, MUHUMAJIBHOTO U MaKCUMAJIbHOTO 3HAUYEHHUS DJIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YAOBICTBOPAIONMX 3aJaHHOMY YCIIOBHIO

3.4

VYrupasnenne. Curaan. O6parHas cBsi3b. [lonmydueHne curHaaoB OT MUQPPOBBIX
JAaTYMKOB (KacaHus, pacCTOSIHUSA, CBe€Ta, 3ByKa W Jpyroro). llpumepst
HCIIOJIb30BAHUA MTPUHIOMUIIA O6paTHOI>'I CBA3M B CHUCTEMax YIPaBJICHUSA
TEXHUYECKUMH YCTPOICTBaMHU, B TOM 4Hcie B pobororexHuke. IIpumepsr
pOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa  YIpaBICHUsS JBUKEHHEM B
TPaHCIIOPTHOM cucreme, CBapoyHas JUHUS aBTO3aBOJA,
aBTOMATU3UPOBAHHOE YIPABJIEHUE OTOIJICHUEM JIOMa, aBTOHOMHasl cUcTeMa
yIpaBJIEHUs] TPAHCIIOPTHBIM CPEACTBOM U JIPYIH€ CHUCTEMBI)

WupopmanimoHHbIE TEXHOJIOTUH

4.1

[Tonsitue 06 31ekTpoHHBIX TabnuIax. TUIbl JaHHBIX B siYEKaX 2JIEKTPOHHOM
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tabmuipl. PemakrupoBanue u  ¢dopmarupoBaHue Tabmui. BcrpoeHHbIE
GyHKIIMM I TIOMCKA MAaKCMMyMa, MHHHMYMa, CYMMBI W CpPEIHEro
apudmernueckoro. CopTHpOBKa JaHHBIX B BBIJCICHHOM JHara3oHe.
[Toctpoenue nuarpamMm (TUCTOrpaMMa, KpyroBas AuarpamMma, TOYedyHas
nuarpamma). Beibop tuma auarpaMMel
492 [IpeobpazoBanue Qopmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COTIOTHAS
U CMEIIAHHAS aJpecalus
VYcnoBHbIE BBIYHMCICHHS B AJIEKTPOHHBIX Tabiunax. CyMMUpOBaHHE H
4.3 nmoACYET 3HAYCHUH, OTBEUAIONIMX 33JaHHOMY ycioBHuio. OOpaboTka O60IbImMx
HaOOpOB AaHHBIX. YKCIIEHHOE MO/IETIMPOBAHNE B 3JICKTPOHHBIX TaOIMIIaX
Posib nHGOPMAIMOHHBIX TEXHOJIOTHI B Pa3sBUTHU YKOHOMUKU MHUPA, CTPAHBI,
pernona. OTKpeITEIE 0Opa3oBareibHbIe pecypchl. [Ipodeccun, cBs3anHbIE C
44 uHpopMaTukod u WHQPOPMALIMOHHBIMH TEXHOJOTHSMH: BeO-au3aiiHep,
IPOTPAMMUCT, Pa3pabOTUYUK MOOWIIBHBIX TNPUIOKECHHUH, TECTHPOBIIHK,
aApXUTEKTOp MPOTPaMMHOTO OOecleueHus, CIeUATUCT M0 aHaJIU3y JaHHBIX,
CHCTEMHBIN aIMIHUCTPATOP
MMPOBEPSEMBIE HA OI'D 10 UTH®OPMATUKE TPEBOBAHUS
K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHON ITPOI'PAMMOBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA
Kon IIpoBepsiemble TPpeGOBaHMSA K MPeIMEeTHBIM pe3yJibTaTaM
MpoBepsieMOro 0a30BOr0 YPOBHSI 0CBOE€HMSI OCHOBHOM 00pa30BaTeIbHOM
TpeOOBaHust NPOorpaMMbI OCHOBHOI0 001ero oopasoBanusi Ha ocHoBe PI'OC
1 3HaTh (MMOHUMATh)
Branenne OCHOBHBIMH TOHSTHSAMHU: WHQOpMamus, mepenaya,
11 XpaHeHHe M o0paboTka HHQOPMALUU, AITOPUTM, MOJAENb,
1 (poBON TPOAYKT U MX UCIOIB30BAHUE /ISl PEIICHUS YICOHBIX U
MPaKTUYECKUX 3a1a4
19 Branenne mOHATHSMH: BBICKa3bIBaHUE, JIOTHYECKasl OIEparus,
JIOTHYECKOE BBIpaXKEHUE
2 VMerh
21 YMeHue onepupoBaTh €IUHULIAMH U3MEPEHHS WH(POPMAIIMOHHOTO
00BbEMa M CKOPOCTHU Tepeadyn JaHHbIX
YMeHue 3anuchiBaTh U CpaBHUBATH 1eibie ynucaa oT 0 mo 1024 B
2.2 Pa3NMYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCIEHUS C OCHOBAHUIMH 2,
8, 16, BEINOTHATH apuMETHYECKUE OTNepalii HaJl HUMU
YMeHne KoAUpOBaTh U JIEKOJUPOBATH COOOILNCHUS MO 33JaHHBIM
23 MpaBWiIaM; TMOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB KOJUPOBAHUS
WHGOPMAIIUUA  PA3TMYHOU TPUPOABI: TEKCTOBOM, TpadriecKou,
ayJimo
YMeHue 3anuchbiBaTh JOTHYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM
IU3BIOHKIMM,  KOHBIOHKIMM U OTPULIAHUS,  ONPEIeIATh
24 WCTUHHOCTh JIOTHYECKUX BBIPAKCHUU, €CIM M3BECTHBI 3HAUYCHUS

HUCTUHHOCTH BXO/AIIMX B HETO IICPCMCHHLBIX, CTPOUTH Ta6J'II/ILU:>I
HUCTUHHOCTHU JJIsL JJOTUYCCKUX Bblpa)KeHI/If/'I; 3alIMChIBATh
JIOTHYCCKNEC BBIPAKCHHNA HA NU3YYACMOM SA3BIKC ITPOTrpaMMUPOBAHUSA
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2.5

VYMeHUEe COCTaBJIATh, BBINOJIHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECJIOXKHBIE  QJITOPUTMBl JJIsl  YIPaBJIEHUS MCIOJHUTEISAMU
(Uepenamka, YepTé&XHUK M Apyrue); co3daaBaTb U OTIAKUBATh
IporpaMMbl Ha OJHOM U3 sI3bIKOB mporpammupoBaHus (Python,
C++, Tlackane, Java, C#, lllkoneHbIil ANropuTMuUYecKuii S3bIK),
peanu3yronme HECIOXKHBIE alTOPUTMBI  OOpaOOTKH YHMCIIOBBIX
JAHHBIX C MCIOJb30BAHUEM IIMKIOB W BETBJICHUH; YMEHHUE
pa3OuBaTh 3a7aud Ha [0/A337a4yH, MCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHBIE U BBIPAXKEHUS PA3IUYHBIX TUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX); AHAJIU3UPOBATh IPEIJIOKEHHBIH
QITOPUTM, OIPEAENATh, KaKUE pE3YIbTaTbl BO3MOMKHBI IIpU
3aJJaHHOM MHOXECTBE UCXOAHBIX 3HAUCHU I

2.6

YMeHue 3anucaTh Ha HW3y4aeMOM SI3bIKE IIPOrpaMMHMPOBAHMS
QITOPUTMBI IPOBEPKH JIEIMMOCTH OJHOIO II€JIOT0 4YHCla Ha
Jpyroe, MpOBEPKU HATypaJbHOIO YMCIIA HA IPOCTOTY, BBIACICHUS
nudp U3 HATYpaJbHOTO YMCIA, MOMCK MAaKCHMYMOB, MUHUMYMOB,
CYMMBI YHCJIOBOM M1OCJIEAOBATEILHOCTH

2.7

Bnagenue ymMeHHeM  OpUEHTHpPOBATBCS B MEpPaAPXUYECKOU
CTpYKType (aiijioBON cUCTEeMBbI, paboTaTh ¢ (pailIOBOM CHCTEMOM
MEPCOHAIFHOTO KOMITBIOTEPA C HCIIOJIb30BAHUEM TIpaduuecKoro
uHTep(delica, a MMEHHO: CO3/1aBaTh, KOIHMPOBATh, IEPEMEIIATh,
MePEMEHOBBIBAT, YIAISITh U apXUBUPOBATH (haiijIbl U KaTAJIOTH

2.8

Bnanenue YMEHUSAMHU u HaBbIKAMU U CII0JIb30BAHUS
MHQOPMAIIMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOIMM  JUIs
MOMCKa, XpaHEHHUsI, 00pabOTKH U Mepeadd U aHalIM3a pa3IMuHbIX
BHUI0B HH(OpMaLILT

2.9

Ymenue  BbIOMparh crnoco®  MPEACTAaBIEHHUS  JaHHBIX B
COOTBETCTBUM C TIOCTaBJIEHHOM 3ajadedl (TaOJMIIbl, CXEMB,
rpaguky, JAMarpaMMbl) C HCIOJB30BAaHHEM COOTBETCTBYIOIMX
MPOTPaMMHBIX CPEICTB 00pabOTKU AAHHBIX

2.10

YMmenue ¢GopManus3oBaTh M CTPYKTYpUpOBaTh HWHQOpMAIHUIO,
WCTIONIB3YS DJIEKTPOHHBIE TaOMUIBI Il O0OpaOOTKM, aHaimu3a u
BHU3YaJM3allUM YUCIOBBIX JAHHBIX, B TOM 4YHCIE C BbIJEICHUEM
qyana3oHa TabiuLbl U YHOpSAAOYMBAHUEM (COPTUPOBKOI) ero
JJIEMEHTOB; YMEHUE TMPUMEHSTh B OJJIEKTPOHHBIX TaOIUIIaX
dopmynel a7 pacu€TOB € UCIHOJB30BAHMEM BCTPOCHHBIX
GbyHKIHii, a0COMOTHON, OTHOCUTEIHLHOM, CMEIIAHHOHN ajpecaliuu;
UCIIONB30BaTh  DJIGKTPOHHBIE  TaOMMIBI AN YHUCIEHHOTO
MOJICTUPOBAHUSI B MPOCTBIX 33/la4ax M3 PasHbIX IMPEIMETHBIX
oOnacreit

IHHEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX

HA OI'D 11O HH®POPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA
1 Iudposas rpaMoTHOCTH
@aiinbl 1 nanku (karanoru). [puHiune! noctpoeHust GaiaoBBIX CUCTEM.
11 . . .
ITonHoe nms daiina (mamku). [lyre k daiiny (nanke). Padora ¢ daitnamu u
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KatajoraMi  CpEACTBAMH  OIEpPAIMOHHOW  CHUCTEMBI:  CO3IaHHE,
KOMMMPOBaHUE, TMepeMellieHre, MepeMMEeHOBaHNe U yaajieHue QailioB u
manok (katanoro). Tumbr ¢aiinoB. CpoiictBa ¢aiinoB. DaltaoBbIi
MmeHemkep. [lonck aiiaoB cpeacTBaMu onepanmoOHHON CHCTEMBI

1.2

OObenuHeHne KoMnbloTepoB B ceThb. CeTh HTEpHET. BeO-cTpanuiia, Bed-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBblie cucTeMsl.
IMouck wuHpopMaLIMK TO KIIOUEBBIM CJIOBAM M MO H300paXKEHHIO.
HocroBepHocTs uH(opmanuu, noinydenHo u3 Hutepuera. IP-anmpeca
y3710B. CeTeBoe XpaHEeHHUe JJaHHBIX

Teopernyeckrue 0cHOBBI HHGOPMATHKU

2.1

JIMCKpETHOCTh ~ JIaHHBIX. BO3MOXHOCTH  ONUCAaHUSI  HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C TOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. AndaBut. MommHocts andaButa. J(BouuHbIA — andaBuT.
KonnuectBo BCEBO3MOXHBIX  CIIOB (KOOBBIX ~ KOMOWHAIUM)
(bMKCHMPOBAaHHOW JITTMHBI B TBOUYHOM ajihaBute. [IpeobpazoBanue mrod60ro
anpaBuTa K IBOMYHOMY. KOnnuecTBO pasnmuyHbBIX CIOB (PUKCHPOBAHHOMN
JUTHHBI B alipaBUTE ONpeAeIEHHON MOIIHOCTH.

KomupoBanue cuMBOJIOB 0HOTO aiyaBUTa C MOMOIIBIO KOJOBBIX CIOB B
apyroM andaBuTe, KojaoBas Tabmuua, aekoaupoBaHue. KommpoBanme
TekcToB. PaBHOMepHBIN koa. HepaBHomepHbiii koa. Komuposka ASCIIL.
Bocbmubutheie komupoBku. [lonstue o xomupoBkax UNICODE.
JlekoqupoBaHue COOOIIEHUM € MCIOJB30BAHUEM pPABHOMEPHOIO U
HepaBHOMEpHOTO Kojia. HopmannoHHbiil 00bEM TEKCTa

2.2

NndpopmanmonHblii 00bEM JaHHBIX. BUT — MHMHUManbHas eIUHUIIA
KOJIM4ecTBa MHQOpMAluu — JBOMYHBIN paspsan. EauHMIBl U3MepeHus
MHPOPMAITMOHHOTO 00BhEMa NaHHBIX. buT, 0ailT, KMIIOOAWUT, MerabaiT,
rurabaiit. CkopocTh mepesaud AAHHBIX. EAMHUIBI CKOPOCTH Mepenadu
JAHHBIX

2.3

KomupoBanue mBera. IlBeroBeie momemu. Momens RGB. I'mybuna
koaupoBaHus. [lanmutpa.

PacTtpoBoe u BekropHOE mpencTaBiieHue n3oopaxenuid. [Tukcens. OreHka
WHGOPMAITMOHHOTO 00BEMA TpaduyecKuX MaHHBIX IS PacTPOBOTO
M300paxeHus

2.4

KomupoBanue 3Byka. PaspsgHocte u uyacrora 3amucu. KomamuectBo
KaHaJIOB 3aIlUCH.

O1eHKa KOJIMYECTBEHHBIX MapaMeTPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (haiijioB

2.5

Henosuimonnble ¥ TMO3UIIMOHHBIE CHUCTEMBI CUUCIeHUS. AJpaBUT.
OcHoBanue. Pa3épuyras dopma 3anucu yucina. IlepeBoj B gecATHUHYIO
CUCTEMY YMCEJI, 3alIUCAaHHBIX B JPYTUX CUCTEMAaX CUMCIICHHUSL.

Pumckas cucreMa cuuciaeHus

2.6

JlBonyHas cucrtema cumcienus. IlepeBon nensix yncen B npezgenax ot 0
no 1024 B [BOMYHYIO CHUCTEMY cyucCleHHsd. BocbMmepuyHas cucrema
cuncinenus. IlepeBon ymcen U3 BOCBMEPUYHOW CUCTEMbI B JBOMYHYIO U
NECATUYHYI0 cucTeMbl W oOpartHo. IllectHammarepuunas cucrema
cuncinenus. llepeBon uwmcen U3 IIECTHAALATEPUYHOU CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATHYHYIO CHUCTEMBI U OOpaTHO.
ApudmMeTndecKkre onepalru B JBOMYHON CHCTEME CUHUCICHHUS
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2.7

Jlormueckne BpICKa3pIBaHUSA. Jlormueckue 3HA4YEHHUSI BBICKA3bIBAHHUU.
DJIeMEHTapHbIE U COCTaBHbIE BbICKA3bIBaHU . JIorMUyecKue onepamu: «i»
(KOHBIOHKIMS,  JIOTUUECKOE  YMHOXKEHHE), <«QIN»  (JU3BIOHKIHUS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jormveckoe oTpuilanue). Ilpuopurer
Joruyeckux  omnepauui. OmnpeneneHue UCTUHHOCTH  COCTABHOTO
BBICKa3bIBaHMs, €CJIM M3BECTHBI 3HAUYCHUS UCTUHHOCTH BXOJISAIIMX B HETO
3JIEMEHTapHbIX BbICKa3bIiBaHUM. Jlormueckue BoipaxkeHus. IIpaBuia
3allUCH JIOTUYECKUX BhIpaxkeHUH. IlocTpoeHne TaOmMI] HCTUHHOCTU
JIOTUYECKUX BBIPAKEHUI

2.8

Jlormyeckue DiIeMEHTBI. 3HAKOMCTBO C  JIOTMYECKUMH OCHOBaMH
KOMIIBIOTEPA

2.9

HenpepsiBHBIE M OUCKpPETHBIE MOJAENU. VIMHUTallMOHHBIE MOJENH.
Urposrie mopenu. OreHKa aJaeKBaTHOCTH MOJEIH MOJIETUPYEMOMY
00BEKTY U LETSIM MOACTUPOBAHUS

2.10

Tabnuuabie Monenu. TaOmuiia Kak TpeacTaBlIeHHE OTHOIICHHS. ba3bl
naHHeIX. OTOOp B TabmUIle CTPOK, VYIAOBJICTBOPSIIONMX 33JlaHHOMY
YCIIOBUIO

211

I'pad. Bepumnua, pedbpo, myrs. OpueHTHPOBAHHBIC U HEOPHUECHTUPOBAHHBIC
rpadel. Jlmuna (Bec) pebpa. BecoBas marpunia rpada. JnmuHa mytu Mexmay
BepumHaMu rpada. Ilowck omtumansHOro nyru B rpade. HauampHas
BepUIMHA (MCTOYHUK) U KOHEYHAasl BEpIIMHA (CTOK) B OPUEHTHUPOBAHHOM
rpade. Beluucienue koaudyecTBa MyTeil B HAIPaBICHHOM allUKIMYECKOM

rpage

2.12

Jlepeo. Kopenn, Bepumna (y3en), JHCT, pedpo (myra) aepeBa. BreicoTta
nepesa. llogmepeBo. Ilpumepsl wucnonb3oBaHusi nepeBseB. [lepedop
BapHAHTOB C TOMOIIBIO JIEpEBa

AJITOPUTMBI ¥ TPOTPaMMUPOBaHUE

3.1

CaoiicTBa anropur™a. CriocoObl 3auCH aIropuT™Ma (CIOBECHBIN, B BUE
OJIOK-CXEMBI, IpOorpamMma).

CocraBiieHHEe aITOPUTMOB M TIPOTPaMM C HCIIOIB30BAaHHEM BETBIICHHI,
LUKIOB M BCIIOMOTATEJIbHBIX aITOPUTMOB IS YII PABJICHU S HCIIOJTHUTEIEM
(PoGot, Yepenamka, YepTréxHuk u Jpyrue). BolmonHeHne aaropuTMoB
BPYYHYIO ¥ Ha KOMIIBIOTEPE

3.2

SA3pik iporpammupoBanus (Python, C++, Iackans, Java, C#, IlIkoapHBII
AnroputmMudeckuil S3bIK).

Cucrema nporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa MPOTPaMM, TPaH CIATOpP,
OTJIa4YUK.

IlepemenHas: Tun, nms, 3HadeHue. Llenble, BEECTBEHHBIE I CUMBOJIBHBIE
IIEpEMEHHBIE.

Omneparop npucBauBaHus. ApudMeTHUecCKHe BBIPAKEHUS U MOPSJIOK UX
BbIUMCIIEHH. Onepanuy ¢ LUelIbIMUA YHCIaMM: LEJI0YUCIEHHOE JEIIEHUE,
octaTok oOT JeneHus. BerBnenusa. CocrtaBHbBIE YCIOBHUS (3alUCh
JIOTUYECKUX BBIPDAKEHUH Ha H3y4yaeMOM S3bIKE IPOrpaMMUPOBAHMS).
Haxoxnenne MmuHumMyma

U MakCUMyMma W3 JIBYX, TPEX M 4YeThIpEX yucen. Pemenue kBaapaTHOro
YPaBHEHHUsI, HMEIOLIETO BEIIECTBEHHbIE KOpHU. LlMKn ¢ ycimoBueMm.
Anroputm EBKIMaa Ui HaxXOXAEHUs HAUOONbBIIETO OOIIETo AETUTENs
JIBYX HaTypajibHbIX uncesn. Paz0ueHue 3amuMcH HaTypajJbHOIO 4ucia B
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MO3ULIMOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
ornenbHble nHGpbl. Lukn ¢ mepeMeHHOW. AJNTOPUTMBI TPOBEPKU
JEIMMOCTH OJTHOTO II€JIOT0 YHKCJia Ha JAPYroe, MpOBEPKA HATYpabHOTO
Yyucia Ha IPOCTOTY

3.3

O6paboTka  CUMBOJBHBIX  JaHHBIX.  CHMBOJBHBIE  (CTPOKOBBIE)
nepemennble. [locumBombHast o00paboTka cTpok. Ilomcuér dYacToThI
MOSIBJICHUSI CHMBOJIa B CTpOKe. BcrpoeHHbie (QyHKIUH UIsi 00pabOTKU
CTPOK

3.4

OrnpeneneHue BO3MOXKHBIX pe3ylbTaTOB pabOThl aaropuT™Ma MpPU JAHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OINPEAEICHUE BO3MOXHBIX BXOJIHBIX
JAHHBIX, IPUBOIAIMX K JTAHHOMY PE3yJIbTaTy

3.5

Tabnuunbie BenmuuuHbl (MaccuBbl). OTHOMepHBIE MaccuBhl. CocTaBlieHUE
U OTJaJKa MPOrpaMM, pPEalTU3yIOUMX THIIOBBIE aJITOPUTMBI OOPaOOTKU
OJTHOMEpPHBIX  YHCJIOBBIX MAacCHMBOB, Ha OJHOM U3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackams, Java, C#, IIkonapHBII
AnroputTmMuueckuii fI3bIK): 3aI10JJHEHUE YMCIOBOTO MACCUBA CIydallHbIMU
YHUCIIaMU, B COOTBETCTBHUU C (opMylnod MM TyréM BBOJA 4YHCEl,
HAaXO0XJCHUE CYMMBI 3JIEMEHTOB MacCHBa, JIMHEHHBIA MOMCK 33JaHHOTO
3HAUeHUs B MAacCHBE, MOJCYET AIEMEHTOB MAacCHBA, YJAOBJIETBOPSIOLIX
3aJJaHHOMY YCJIOBHIO, HAaXOXXJICHHE MHUHHUMAJIBHOIO (MaKCHMaIbHOIO)
anemeHTa maccuBa. CopTupoBka MmaccuBa. OOpaboTKa MOTOKAa JAHHBIX:
BBIYHMCIICHHE  KOJIMYECTBA, CYMMBI, CpEIHEro apudMeTHdeckoro,
MHUHUMAJIBHOTO u MaKCUMAJIbHOTO 3HAYEHMUS 3JIEMEHTOB
MOCJIEI0BATENIbHOCTH, YIOBJIETBOPSIONUMX 3a/IaHHOMY YCIOBHUIO

3.6

Vopasnenne. Curnan. OOpatHas cBs3b. [lomydeHue CcUTHAjIOB OT
U (pPOBBIX TaTYMKOB (HAIpUMEp, KacaHUs, PACCTOSHUS, CBETa, 3BYKA).
[lpumepbl WCMONB30BaHUS NPHHIIMNA OOpaTHOW CBS3M B CHCTEMax
YIPaBJICHUS TEXHUYECKUMHU YCTPOHCTBAMHU C TIOMOUIBIO TaTYMKOB, B TOM
qHCIie B POOOTOTEXHUKE

WudopmaninoHHbIE TEXHOJIOTUH

4.1

TexcToBple JOKYMEHTBI U UX CTPYKTYpHBIE JIEMEHTHI (CTpaHuUla, al3ail,
CTpOKa, CJIOBO, CUMBOII).

TekcToBBI IpPOLECCOP — HHCTPYMEHT CO3JaHUs, PEAAKTUPOBAHUS H
¢dopmatupoBaHus TekcToB. I[IpaBuia Habopa Tekcrta. PemakrupoBanue
tekcta. CBoiictBa cumBonoB. Ilpudr. Tunsr mpugros (pydnensie, c
3aceykaMu, MOHOIMpUHHBIE). [lonmykupHoe M KypcuBHOE HadepTaHUE.
CpoiictBa  a0zaneB: TIpaHulbl, a03allHBIA  OTCTYH, MHTEpBal,
BoIpaBHUBaHue. Ilapamerpsl crpanunbsl. CtuneBoe (GopMaTupoOBaHHE.
CrtpykrypupoBaHue HWHQOpMAIMU C TOMOIIBIO CIHCKOB M TaOJuII.
MuoroypoBHeBble ciuckd. /loGaBieHne Tabau1] B TEKCTOBBIE JOKYMEHTHI.
BcraBka  n300pakeHMH B TEKCTOBBIE  JOKyMeHThl. OOTexaHue
n300paKeHUN TEKCTOM. BKITIOUeHHE B TEKCTOBBIA JOKYMEHT JHarpamw,
dopMyn, HyMepallMd CTPaHULl, KOJOHTUTYIOB, CCBUJIOK U JPYrHX
3JIEMEHTOB

4.2

PactpoBsie pucyHku. Mcnonbs3oBanue rpaguueckux TpUMHUTHBOB.

Onepanuu pelakTUpPOBaHUsl TIpa@UUecKuX OOBEKTOB, B TOM YHUCIE
nupoBbx (Gororpaduii: H3MEHEHHWE pa3Mmepa, O0Ope3Ka, TMOBOPOT,
oTpaxkeHue, pabora ¢ obnactsamu (BbIAENCHUE, KOMHUPOBAHHE, 3aJMBKA
I[BETOM), KOPPEKUHs IIBETa, SPKOCTH M KOHTPACTHOCTH. BekropHas
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rpajuka. Co3laHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CpEICTBAMHU
TEKCTOBOTO  MpoLleccOpa MJIM  JIPYTHX Mporpamm  (IIPHIIOKEHUH).
JloGaBneHuE BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

IMogroroBka MynbTUMEMUHHBIX Tpe3eHTanuil. Cnmaiin. loGaBneHue Ha
claiii TekcTa W u300pakeHHi. PaboTa C HECKOJIBKHUMHU ClIaiaMu.
JloGaBneHue Ha chaiiq ayIMoOBU3YallbHBIX JaHHBIX. AHHUMAIHSL.
I'unepccsliku

4.4

Tunel naHHBIX B sSUEHKax HJIEKTPOHHOW Tabnuilel. PemakrupoBanue u
dopmatupoBanne Tabmuu. BerpoeHnbie  QyHKIMM NS [TOMCKA
MakCUMyMa, MHHUMyMa, CYMMbl M CPEIHEro apu(MeTHyecKoro.
CopTupoBKa JaHHBIX B BBIJCIIEHHOM Auanaszone. [locrpoenue nuarpamm
(rucrorpamma, Kpyronasi AparpaMma, TouedHas quarpamma). Beibop tuna
M arpaMMBl. [IpeobpazoBanue hopmyn npu KOTTMPOBAHUU.
OTHOcHuTENbHAsA, a0COIOTHASI ¥ CMEIIAHHAS aJipecariust

4.5

VYcnoBHBIC BBIYHCICHUS B JJCKTPOHHBIX Tabmunax. CymMMHpOBaHUE U
MoJACY€T 3HAYCHUM, OTBEUAIONMX 3aJaHHOMY YyciaoBuio. (OOpaboTka
00pIIMX HAOOPOB JAaHHBIX. YKMCIIEHHOE MOJICIMPOBAHKE B JICKTPOHHBIX
TadIULIax
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