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COILEPKXAHUE OBYUYEHUSA

7 KIIACC

Hudposasi rpamoTHocTh KOMNIBIOTEP — YHUBEpPCATILHOE YCTPOMCTBO
00padoTKM TaHHBIX

KoMnbroTep — yHUBEpPCAIBHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroIIee o
nporpaMMme. THIIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI, CyIIEPKOMIIbIOTEPHI. MOOUIIBHBIE YCTPONUCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M HMX HaszHaueHue. lIponeccop.
OnepatuBHass W JOJIOBpPEMEHHAs NaMATb. YCTPOWCTBAa BBOAA M BBIBOJA.
CeHcOopHBII BBOJ, JaTYMKUA MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOU
ayTeHTU(PUKALINH.

HcTopus pa3BUTHSI KOMIIBIOTEPOB U IpOrpaMMHOro obecnieueHus. [lokonenus
KOMIIBIOTEPOB. COBPEMEHHBIE TEHICHIIMY PA3BUTHS KOMITBIOTEPOB.

CynepKOMIbIOTEPHI.

[TapasiesnibHbIE BHIYMCIICHUS.

[Tepconanbubplii KOMIbIOTEp. IIpormeccop M €ro XapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OmnepartuBHas naMmATh. JloaroBpemMeHHas MNaMsTh.
VYerpoiictBa BBoAa M BbIBOAa. OOBEM XpaHUMBIX JIaHHBIX (OMEpaTHBHASA MAMSITh
KOMITBIOTEPA, )KECTKUN U TBEPIOTEIbHBIN JUCK, IOCTOSHHAS TTaMATh CMapTQOoHA) U
CKOPOCTb JIOCTYMNA ISl Pa3JIMYHBIX BUJOB HOCUTENEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[Iporpammuoe oOecrnieuenne kommbloTepa. [IpuknagHoe mporpaMmHOE
obecricucHue. CucremMHoe IPOrpaMMHOE obecrnieucHue. Cucrembl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHbIX. becniaTHele u
yCJIOBHO-0€ectuiaTHbIe mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTIeUeHUE.

@aitnel 1 manku (karanoru). [IpuHIUNBI TOCTpOEHUS (HAMITOBBIX CHCTEM.
[Tomnoe ums aiina (manku). Ilyte k ¢ainy (manke). Pabota ¢ Qaitnamu u
KaTaJloraMi CpPEJCTBAMU OIEPAIIMOHHOM CHCTEMBbI: CO3J]aHWEe, KOMUPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHUE U yiajneHue (GaiioB U mamnok (karaaoros). Turbl
daiinos. CroiicTBa (aitioB. XapakTepHbie pa3Mepbl (HaljioB pa3IWYHBIX THIIOB
(cTpaHuIa TEKCTA, AJIEKTPOHHAs KHHUTA, (oTorpadus, 3anuch MECHU, BUICOKIIUIL,
MOJTHOMETPaKHBIM busbm). ApxuBanus JTAHHBIX. Hcnonb3oBanue
nporpammapxuBatopoB. DaiinoBsiii MeHemkep. llowck ¢ainoB cpeacTBamu
OTIEPAILMOHHON CHCTEMBI.



KommbroTepHble BUPYChl U JIpyTU€ BPEJOHOCHBIE MporpaMmbl. [Iporpammer
JUIS1 3AIIUTHI OT BUPYCOB.

KOMH])IOTepH])Ie ceTn

O0benuHEeHNE KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanmiia, BeOCauT.
Crpykrypa anpecoB BeO-pecypcoB. bpayzep. IlouckoBbie cuctembl. Ilouck
uHPOpMAIIMKM TIO KIIOYEBHIM CIIOBaM M MO HU300paxkeHuio. JocToBepHOCTH
uHpOpMaIny, moxydeHHON n3 MHTepHeTa.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIHN.

CereBoil 3TUKET, 0a30Bble HOPMbI MH()OPMAIIMOHHOM 3TUKM W IpaBa INpHU
pabote B MuTepHeTe. CtpaTeruu 06e3omacHoro noseaeHus B IHTepHere.

Teopernueckue ocHoBbl UHGopMaTHKH UHpopManus u

UHGPOpPMALMOHHBbIE NIPOLECCHI

HNudopmanust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

WNupopmanus Kak CBEICHUsI, IpeIHA3HAYEHHbIE JJIsI BOCIPUATHS YETIOBEKOM,
u  uHpopMalnMs Kak JaHHble, KOTOpble MOryT ObITb  00pabOTaHbI
aBTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXHOCTh ONKCaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB € MTOMOILBIO TUCKPETHBIX IAHHBIX.

NHdopmanmoHHble TpoOLECCHl — TMPOLECCHl, CBS3aHHBIE C XPAaHEHUEM,
npeoOpa3zoBaHueM U nepenaueii qanHeix. IlpeacraBienue uagopmanuu

CumBon. Andasut. MouHocts andaButa. PazHooOpasue S3BIKOB U
andasutoB. EcTrecTBeHHbIE U (POpMasbHBIE S3bIKUA. AJ(PAaBUT TEKCTOB HA PYCCKOM
s3pike.  JIBomunblii  andaBuT. KoamdecTBO BCEBO3MOMXHBIX CIIOB  (KOJOBBIX
KOMOUWHaIui) (GUKCUPOBAHHOW IJIMHBI B ABOMYHOM aidasute. [IpeobpasoBanue
ao6oro andasuta K J1BOMYHOMY. KONIMUYECTBO pa3iMuHbIX CIOB (PUKCUPOBAHHOU
JUTUHBI B aidaBUTE ONpeIeIEHHON MOITHOCTH.

KonupoBanue CUMBOJIOB OJHOTrO ajipaBUTa C TMOMOIIBIO KOJOBBIX CIIOB B
Ipyrom andasute, KoJ10Bas TadnuIa, 1EKOIUPOBAHUE.

JIBonunsiii kon. IIpeacraBieHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aji(haBuTe.

Nudopmarmonnblit 006EM TaHHBIX. BUT — MUHUMAaJIbHAS €TMHULIA KOJIMYECTBA
uHpopMaruu — JBOWYHBIN pa3psna. Emnunuiel uzMepenus: uHGOPMAIMOHHOTO
00BbEMa JaHHBIX. buT, O0alT, KMI00alT, MeradamnT, TUradamT.

CkopocTh nepeaayu JaHHbIX. EJUHUIBI CKOPOCTH NEPEAaUYu JaHHBIX.

Konnposanue texcros. PaBHoMepHbIi koa. HepaBHOMepHBbI koa. KogupoBka
ASCII. Bocbmu6OutHbie koaupoBku. [lonstue o koguposkax UNICODE.



JlexoaupoBaHue cOOOIIEHUH C UCIOIB30BAHUEM PAaBHOMEPHOTO U HEPABHOMEPHOTO
koaa. UndopmannoHHbsiit 00BEM TEKCTA.

Hckaxxenue nHGOpMAIIUK MpH reperave.
Obmiee mpencTaBieHHE O NU(PPOBOM TPEICTABICHUN AyJAHMOBH3YabHBIX H
JPYTHX HETPEPHIBHBIX JaHHBIX.

KomupoBanme mBeta. LlBeroBeie wmogenu. Mogens RGB. I'nmyOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpencraBieHue n3oOpaxkeHuil. [Iukcens. Onenka
UH(GOPMAIIMOHHOTO 00BEMA rpaPpUUECKUX JaHHBIX AJI1 PACTPOBOTO N300paXKEHHUS.

KoaupoBanue 3Byka. PazpsaHocTh u yactora 3amucu. KomudecTBo KaHAOB
3aIuCH.

OlieHKa KOJIMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U
XpaHEHHUEM 3BYKOBBIX (pailios.

Nudopmanuonnbie TexHosiorun TekcToBbie

TOKYMEHTbI

TekcToBbIE JOKYMEHTBI M HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHuIla, ad3arl,
CTPOKa, CJIOBO, CHMBON).

TexcToBBIN TIpomiecCOp — HHCTPYMEHT CO3JaHUs, pPEAAKTUPOBAHUS W
dbopmatupoBanusi TekcTtoB. [IpaBuna Habopa Tekcra. PemakTtupoBaHue TEKCTa.
CpoiictBa cumBoJioB. Ilpudt. Tuner mpudToB (pyOsieHble, C 3aceUKaMH,
MoHompuHHbIe). [lomyxkupHoe M KypcuBHOe Hauepranue. CBoilcTBa ab3aileB:
IpaHUIBI, a03alHBIA OTCTYN, WHTEPBaI, BhIpaBHUBaHUE. [lapaMeTphl CTpaHMIIBL.
CrunieBoe opMaTUpOBaHUE.

CtpykTypupoBanue HWHGOpPMAIIMKM C TOMOIIBIO CIHCKOB ¥ TaOJMII.
MHuoroypoBHeBbIe criUCKH. [[006aBieHre TabIuI] B TEKCTOBBIE TOKYMEHTHI.

BcraBka m300pakeHHil B TEKCTOBBIE TOKYMEHThl. OOTekaHue M300pakeHHi
TEKCTOM. BKiIOYeHHe B TEKCTOBBIA JOKYMEHT Jauarpamm, (opmys, HyMepauuu
CTPaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTHX 3JIEMEHTOB.

IIpoBepka npasonucanusa. PaccranoBka nepeHocoB. 1'010COBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHslid nepeBoj. Mcnonab3oBaHue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpaguka
3HAKOMCTBO ¢ TpadUuecKUMH peJaKkTopaMu. PacTpoBbie  PHCYHKH.
Hcnonb3oBanue rpaduuecKkux NPUMHUTHBOB.

Omneparnuu perakTUpoBaHus rpauuecknx 00BEKTOB, B TOM YHCIe U(PPOBHIX
dbortorpaduii: m3MeHeHHE pa3Mmepa, 00pe3ka, IMOBOPOT, OTpakeHHe, pabora ¢



obOnactaMu (BbIIEJIEHUE, KONHMPOBAHME, 3aJMBKa LBETOM), KOPPEKLHs LIBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpeICTBAMH TEKCTOBOI'O MPOLECCOPA WU APYTUX IPOrPAMM (IIPUIOKEHUN).

Jlo0OaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTUMEIUHHbIC MIPE3CeHTAIMA
[ToaroroBka MyabTUMENUMHBIX Npe3eHTanui. Cnaiia. JloOaBieHune Ha criaiin
TeKCTa 1 u3o0paxeHui. Pabora ¢ HECKOJIBKUMH ClIaiiIamMHu.

JloGaBieHre Ha ClIaii1 ayIMOBU3YAJIbHBIX JIAaHHBIX. AHUMAaIM. [ unepcchuIKy.

8 KVIACC

Teopernueckne ocHoOBbI HHGPopMATUKH CHCTEMBbI

CUMCJICHHUS

Hermno3uimoHHbIe ¥ MO3UIIMOHHBIE CUCTEMBI cunciieHus. AndaBut. OCHOBaHUE.
PazBépnyras ¢opma 3amucu umcna. IlepeBon B JECATUUHYIO CHUCTEMY YHCEl,
3aMMCaHHBIX B JPYTUX CUCTEMAaX CUUCIICHUS.

PumMckast cucteMa cUrclieHus.

JIBonunasi cucreMa cuucieHus. [lepeBoj nenbix yucen B npenenax ot 0 1o
1024 B OBOMYHYIO CHUCTEMY CYHCICHUsS. BochMepuuHas cucTteMa CUYUCICHUS.
[TepeBoa uncen U3 BOCBMEPUYHON CHUCTEMBI B IBOWYHYIO M JIECATUIHYIO CHCTEMBI 1
ooparno. IllectHaamarepuunas cucreMa cuucienus. llepeBoxg umcen w3
MIECTHAAIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JECATUYHYIO
CUCTEMBI U 0OPATHO.

Apudmerrueckue onepauu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTHUKH

Jlormyeckue  BbICKa3biBaHWS. JIorMueckne 3HAYCHUSI  BBICKA3bIBAHUIA.
DOneMeHTapHble M COCTaBHBIE BbICKa3blBaHUs. Jlornueckue omnepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHUE), «Uin» (JAU3IBIOHKIMS, JIOTHYECKOe
CIIOXKEHUE), «He» (JIorudyeckoe oTpullaHue). [IpHopuTeT TOrMYecKuX OIeparui.
OrnpeneneHne UCTUHHOCTU COCTABHOTO BBICKA3bIBAHUSI, €CJIM U3BECTHBI 3HAUCHHUS
MCTUHHOCTH BXOJSIIMX B HEro »3JEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BeIpakeHus. [IpaBwia 3amucu JorMYecKux BbeIpakeHUi. IlocTpoenue TabmuIl
WCTUHHOCTH JIOTUYECKUX BBIPAKESHUM.

Jlormueckue 351eMeHThI. 3HAKOMCTBO C JJOTMYECKUMH OCHOBAMH KOMIIBIOTCpaA.



AJITOPUTMBI U IporpaMmMupoBanne M crnoJIHUTEIU U AITOPUTMBI.

AJTOpUTMHYECKHE KOHCTPYKIUH

[lonsitue anroputma. McnonHuTenu aaropuTMoB. AJIFOPUTM Kak IUIAH
yIPaBJICHUS UCTIOJTHUTEIIEM.

CgoiictBa anroputma. CriocoObl 3amucy aiaroputMa (CIOBECHBIA, B BHJEC
OJIOKCXEMBI, POrpamMma).

AnroputMudeckre KOHCTpYKIUU. KoHCTpykuus «cnepoBaHuey». JIMHEWHBbIN
anroput™M.  OrpaHMYEHHOCTh  JIMHEWHBIX  QJTOPUTMOB:  HEBO3MOXHOCTb
IIPENYCMOTPETh 3aBUCUMOCTB IIOCJIEI0BATEIbHOCTH BBIITOJIHIAEMBIX IEUCTBUM OT
VCXOJHBIX JAaHHBIX.

KoHcTpyKLnsi «BETBIEHHUE»: TOJHAs U HemosiHasg (opmbl. BeimonHeHune u
HEBBINIOJIHEHUE YCJIOBUS (MCTUHHOCTh M JIOXKHOCTh BbICKa3biBaHMs). IIpocteie u
COCTaBHBIE YCIIOBHSI.

KoHCTpyKIMsl «IIOBTOpPEHUS»: LUKIBI C 3aJaHHBIM YHUCJIOM MOBTOPEHUH, C
YCJIIOBHEM BBIIIOJIHEHHUS, C [IEPEMEHHOMN LIUKJIA.

Pa3pabotka ans (QopMalbHOTO HCIOJIHUTENS AIrOpuTMa, IMPUBOISIIETO K
TpeOyeMOMy pe3yibTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCITOJIb30BAHUEM LIMKJIOB Y BETBICHUM JUISl yIPABICHUS
dbopMaTbHBIMU UCIIOJHUTEISIMU, TakuMU Kak PoOor, YUepenamika, YepTExHUK.
BelltosiHEHNE QJITOPUTMOB BPYYHYHO M Ha KommbioTepe. CHHTaKCHYECKHE U
jgorudeckue omuoku. OTKa3bl.

S3bIKk NpOrpaMMHUpPOBAHUA

S3pik iporpammupoBanus (Python, C++, Ilackans, Java, C#, IIIkobHBIIH
AJNTOpUTMUYECKHI S3BIK).

CucteMa mNOpOrpaMMUPOBAHUS: PEAAKTOP TEKCTa MpOrpamMM, TPaHCIATOD,
OTJIAIYUK.

[Tepemennasi: tun, ums, 3HaueHue. Llenbie, BENIECTBEHHbIE U CHUMBOJIBHBIC
IIEPEMEHHBIE.

Onepatop mnpucBauBaHusA. APUPMETUYECKHE BBIPAKEHUS M MOPSIOK HUX
BbIYMCIIeHHs. Onepanuu ¢ UENbIMUA YUCIIAMMU: LIEJIOYUCIIEHHOE JEJIEHUE, OCTATOK OT
JIETICHUS.

BerBnenuss. CocTtaBHble yClIOBUA (3alUCh JIOTUYECKUX BBIPAKEHUM Ha
M3y4aeMoOM s3bIKe MporpammupoBanus). Haxoxnenne MUHUMyMa U MakCUMyMa H3
IBYX, TPEX M 4YeThIpEX uucen. PeleHne KBaapaTHOrO ypaBHEHHs, MMEIOLIErO
BEILIECTBEHHBIE KOPHHU.

JuanoroBass oOTiagka IPOrpamMM: IIOLIArOBOE BBINOJHEHHUE, IPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BELIOOP TOUKH OCTaHOBA.



Hukn ¢ ycnoBueM. Anroput™ EBknmpma st HaxoKJIeHUS HaUOOJBIIEro
oOIIero AeNnuTeNs NBYX HaTypalbHbIX uucen. PazOueHue 3amucu HaTypalbHOTO
yycia B MO3UUMOHHOW CUCTEME C OCHOBAaHHMEM, MEHBUIMM WM paBHbIM 10, Ha
OTJIeJbHBIE U(PHI.

[{nxn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKU IEIMMOCTH OJHOTO LIEJIOr0 YUCIa
Ha JApyroe, IPOBEPKH HATYPAIIbHOIO YUCa HA MPOCTOTY.

O6paboTKa CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas 06paboTka cTpok. [1oCUET YacTOThI MOSABIICHUS CUMBOJIA B CTPOKE.

BceTtpoennsie pyHKIMM 11711 00pabOTKH CTPOK.

AHaJIU3 AJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3yJdbTaTOB pabOThl alroputMa MpU JAAHHOM
MHO>XECTBE BXOJHBIX JAHHBIX, OIPEIACICHUE BO3MOXHBIX BXOIHBIX JaHHBIX,
IPUBOJSIINX K JAHHOMY PE3yJIbTaTy.

9 KIIACC

HugpoBas rpaMOTHOCTH

I'nob6anbHas cerb UHTEepHET U cTpaTeruu 0€30MacHOrO MOBEJACHUS B Hel
['mo6anbhas cets Uutepuer. [P-agpeca y3nos. CereBoe xpaHeHHe JaHHBIX. MeTo1bl
WHIUBUYAIbHOTO M KOJUJIEKTMBHOTO pa3MeIleHUsT HOBOW uHMOpMAIuu B
Nutepuere. bonbiive pgaHHble (MHTEPHET-IAaHHBIE, B YAaCTHOCTH JIaHHbBIC
COITMAJIBHBIX CETeH).

[Tonsitue 06 wHGOPMAIMOHHON Oe30macHOCTH. YTPO3bl MH(POPMAIMOHHOM
0e30macHOCTH Tpu padboTe B II00ATBHONW CETU U METOAbl MPOTUBOJACHCTBUS UM.
[IpaBuia Oe3omacHOW ayTeHTHU(dUKAUMU. 3aluTa JUYHOM UHPOpMAIUU B
HNurepnere. be3onacHble cTparernn noseneHuss B MHrepnere. [Ipenynpexnenue
BOBJICUCHHUSI B JICCTPYKTUBHBIE M KPUMHUHAJIbHBIE (OPMBI CETEBOW AKTUBHOCTHU
(knOepOyITMHT, PUIIUHT U ApYyTrHe POpPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bunel nestensHocty B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHl (TIOUYTOBasi Ciyk0a, BHUJEO-KOH(EPEHI-CBSI3b U JApPYTue), CHpaBOYHbIC
CILy’KObI (KapThl, pACIUCAHUS U JPYTHE), TOUCKOBBIE CITYXKObI, CITy>KObI OOHOBJICHHUS
IPOrpaMMHOro odecreueHus 1 Apyrue ciyk0bl. CepBUCHI TOCYTaPCTBEHHBIX YCIYT.
OOnaunble XpaHuiuina JaHHbIX. CpeacTBa COBMECTHOM pa3paOOTKU JOKYMEHTOB
(onnaitn-oducer). Ilporpammuoe oOecrieueHne Kak BeO-CEpBHUC: OHJIAMHOBBIC
TEKCTOBbIE U TpaUUeCcKre peaaKkToOpbl, CPeibl pa3pabOTKU IPOrpaMM.



Teopernueckune ocHOBbI HHGOPpMATHKH MoaeaMpoBaHue KaK MeTO/

MO3HAHMUA

Monens. 3agauu, pemaemMble ¢ MOMOIIBI0 MoaenupoBanus. Kiaccupukanum
Mozeneil. MarepuanibHble (HaTypHble) U HH(OpMalMOHHbIE Moenu. HenpepbriBHbIE
U JUcKpeTHble Monenu. MmurannonHelie monenu. Wrposele Mozaenu. OreHka
a/IeKBaTHOCTU MOJIEIM MOJICTUPYEMOMY OOBEKTY U LEISIM MOACITUPOBAHMUS.

Tabnuunble mogenu. Tabauma kak IpeaCTaBI€HUE OTHOIICHNUS.
baspl manHbix. OTOOp B TabiuIEe CTPOK, YIOBJICTBOPSIONIMX 3aJaHHOMY
YCIIOBUIO.

I'pad. Bepumna, pebpo, mytb. OpHEHTHPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpader. [nuna (Bec) peOpa. BecoBas marpuma rpada. [InuHa myTH MeExIy
BepiinHaMu rpada. Ilouck ontumansHoro mytu B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHasl BepIIMHA (CTOK) B OpUEHTHPOBAaHHOM Ipade. Boruncnenue
KOJIMYECTBA MyTEeH B HAMPABICHHOM aIlUKINYEeCKOM Tpade.

Hepeso. Kopenn, Bepiinna (y3en), TUCT, pedpo (ayra) nepeBa. Beicota nepena.
[Monnepeso. [Ipumeps! ncnons3oBanus AepeBbeB. [lepeGop BapuaHTOB ¢ TOMOIIBIO
JepeBa.

[lonsTe MareMaTH4ecKOW MoOAENU. 3ajaud, pelaeMble ¢ MOMOUIbIO
MaTEeMaTHYECKOTo (KOMIBIOTEPHOT0) MoaenupoBanus. OTanune MaTeMaTH4eCKON
MOJIEJIM OT HATYpHOM MOJEIM M OT CIOBECHOIO (JIMTEPaTypHOro) OMHCAHUS
0OBEKTA.

OTanbel KOMIBIOTEPHOTO MOJAEIMPOBAHUSA: TOCTAHOBKA 3a/layM, TIOCTPOCHHUE
MaTeMaTHYeCKON MOJEeNU, TpoTpaMMHas peann3aliusi, TeCTUPOBAHUE, TPOBEICHUE
KOMIIBIOTEPHOI'0 SKCIIEPUMEHTA, aHAJIU3 €r0 PEe3yJIbTaTOB, YTOUHEHUE MOJACIH.

AJropuT™MBI M IporpammupoBanne Pa3padoTrka aaropurmMoB u

NporpamMmm

Pazbuenue 3amaun Ha momzagaun. COCTaBJICHHE aJITOPUTMOB U MPOTPAMM C
WCMOJIb30BAHUEM BETBJICHUW, LMKIOB M BCIIOMOTATEJIbHBIX AJTOPUTMOB JIJIA
yopaBieHusl UCHoJiHuTeNieM PoOOT WM JPYrMMU UCHOTHUTENSIMH, TaAKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenuunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBieHUE U
OTJIaJIKa MPOrpamMM, PeaM3yIONIUX TUIIOBBIE aITOPUTMbI OOPAOOTKHA OJJHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJHOM U3 SI3BIKOB mporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, [lIkoabHBIN ATTOpUTMUYECKHUM SI3bIK): 3alIOJTHEHUE YMCIIOBOTO
MaccuBa CIIy4alHbIMU YHCJIaMHU, B COOTBETCTBUU C (OpMYJION WM MyTEM BBOJA
YUCEJ, HAXOXKIECHUE CYMMBI 3JIEMEHTOB MACCHUBA, JIMHEUHBIA TOMCK 3aJaHHOTO
3HAYEHHS B MAaCCUBE, ITOACUYET AJIEMEHTOB MAaCCHUBA, YAOBIECTBOPSIOIIMNX 38 JAHHOMY



YCIIOBUIO, HAXOXKJEHUE MHHHMAIBHOTO (MaKCHMaJbHOTO) 3JIEMEHTa MAacCHBA.
CopTtupoBKka Maccuba.

OOpaboTka TOTOKA MAaHHBIX: BBIYMCICHHUE KOJIUYECTBA, CYMMBI, CPETHETO
apu(PMETUIECKOTO, MHUHUMAIBHOTO W MAaKCHUMAaJIbHOTO 3HAYCHHSI DJIECMEHTOB
MOCIIEI0BATEIBHOCTH, YAOBIETBOPSIONIUX 3aIaHHOMY YCIIOBHIO.

YupasJiieHue

VYmpasnenue. Curnain. O6parnas cBsizb. [lonydeHue curHaioB ot HUQPpPOBHIX
JNaTYuKOB (KacaHusi, pacCTOsSHMS, CBETa, 3Byka U Jpyroro). Ilpumepsi
MCII0JIb30BAHUS MPUHIIAIIA OOPATHOM CBSA3M B CUCTEMAX YIPABJICHUS TEXHUUYECKUMU
YCTPOMCTBAMH C IMOMOIIIbIO JATYUKOB, B TOM YHUCJIE B POOOTOTEXHHKE.

[Tpumepbl pOOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa yIpPaBIEHUS JIBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBAapOYHAs JIMHUS aBTO3aBOJA, ABTOMATH3WPOBAHHOE
yIpaBJIE€HHUE OTOILUIEHUEM JIOMa, aBTOHOMHAsI CUCTEMA YIIPABJICHUSI TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmaniuoHHbIE TEXHOJIOTHH JJIEKTPOHHBIE

Ta0JIHULbI

[TonsiTue 06 A5eKTPOHHBIX Tabauax. TUMBI TaHHBIX B SUYEUKaX JIEKTPOHHOM
Tabnuibl. Penaktuposanre u popmarupoBanue Tadnuil. Berpoennsie GyHKIMM 15
MOMCKa MAaKCHUMyMa, MHUHHUMYMa, CYMMBl M CpeAHero apupMeTH4eCKOTO.
CopTupoBKa HaHHBIX B BbLACICHHOM Auana3oHe. llocTtpoenne auarpamm
(rucrorpaMmMa, KpyroBas JguarpaMma, ToOde€yHas jJuarpamma). Beibop Tuma
JarpaMMel.

[TpeobpazoBanue dhopmys npu konupoBaHuu. OTHOCUTENIbHAS, AOCOJIFOTHAS U
CMEIlIaHHas ajpecanus.

Y c10BHBIC BEIYMCIICHUS B JICKTPOHHBIX Tabmuiax. CyMMHUPOBAaHHE U TIOJCYET
3HAYCHUM, OTBEUAIONIMX 3aJlaHHOMY YyciaoBUlO. OOpaboTka OoibIIMX HAOOPOB
JAaHHBIX. YHCTIEHHOE MOJISTUPOBAHUE B AJICKTPOHHBIX TaOIUIAX.

NHpopmannoHHbIe TEXHOJOIMH B COBPEMEHHOM 00LIeCTBE
Ponbs MHPOPMALIMOHHBIX TEXHOJOTUNA B Pa3BUTHH SKOHOMUKH MHpPA, CTPAHBI,
pernona. OTKpeITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBga3anHble ¢ HHPOPMATUKONW U MH(DOPMAITUOHHBIMUA TEXHOJIOTHUSMU:
BeO-AM3aiiHEp, MPOrPaMMHUCT,  Pa3padOTUYMK  MOOWIBHBIX  MPHUIIOKEHHH,
TECTUPOBUIUK, APXUTEKTOP MPOTPAMMHOI0 OOECIICUEHHsI, CIICLIMATUCT 110 aHAJIU3Y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.

IHIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA



N3yuenne wuHOpMaTUKM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS
HAIpaBJICHO Ha JOCTIKCHHE OOYYAIOMIMMUCS JTUYHOCTHBIX, METANpPEIMETHBIX U
PEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEPKaHUs yueOHOro MpeIMeTa.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pE3yJIbTaThl MMEIOT HANpPaBICHHOCTh Ha pelIeHUe 3a]1a4y
BOCIHUTAHUSA, PA3BUTHUS M COIMAIU3ALMU OOYYarOIIMXCS CPEACTBAMHU Y4EOHOTO
npeaMera.

B pesynbraTte nzydenus ”HGOpPMATUKU HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOy4daronierocst 0yayT copMUpoBaHbl CAEAYIOMINE TNYHOCTHBIE
pe3yJbTaThl B YacTH: 1) MATPHOTHYECKOTO BOCTIMTAHMSA:

[IEHHOCTHOE OTHONIIEHUE K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJICJNIO, TOHUMAaHKE 3HaUYeHUsI THOOPMATUKHU KaK HAYKH B KU3HU
COBPEMEHHOT0 O0IIECTBA, BIIaJICHUE JOCTOBEPHON HH(POPMALIMEN O IEPEeIOBbIX
MHUPOBBIX U OT€UECTBEHHBIX JTIOCTHXKEHUSIX B 00J1acTU UH(POPMATUKHU U
MH()OPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTD B HAYUHBIX 3HAHUSX O
UPPOBOH TpaHCHOPMAIIMK COBPEMEHHOTO 00IIECTBa; 2) AYXOBHO-
HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OpHUEHTAalMs HA MOPAJIbHbIE IIEHHOCTH U HOPMBI B CUTYallHsIX HPABCTBEHHOI'O
BbIOOpA, TOTOBHOCTh OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKH, & TAKKE MMOBEICHUE
U MOCTYIKHU JPYTUX JIOJIEH C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUSI TOCJIEACTBUM MOCTYNKOB, AKTUBHOE HEMNPHUITUE ACOLHMAIBHBIX
MOCTYIKOB, B TOM uuciie B IHTepHeTe;

3) rPaskIaHCKOT0 BOCTIMTAHMSA:

MPEJCTAaBICHUE O COIMAJIbHBIX HOpPMax M TMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, B TOM YHUCJIE B COLIUATIBHBIX COOOIIECTBAX, COOIOACHHE
mpaBui O€30MaCHOCTH, B TOM YHCJIE HAaBBIKOB O€30MAcCHOrO TIOBENECHUS B
WHTEPHETCpPEe, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOW [EATENIbHOCTU MNpHU
BBITIOJIHEHUU YYEOHBIX, MO3HABATEIBHBIX 3a/lad, CO3JaHUU Y4YEOHBIX IMPOEKTOB,
CTpeMJICHHE K B3aMMOTIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOIECCe ITOW y4ueOHOM
JIeATEeIIbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE TMIOBEICHUE M TMOCTYIKH CBOMX
TOBApUILEH C MO3UIMKA HPABCTBEHHBIX U IMPABOBBIX HOPM C yUETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

4) LHEHHOCTel HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUECKUX MpEACTaBiIeHUNA 00 uHbOpMaIuu,
WH(pOPMAITMOHHBIX npoiieccax u MH()OPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd U OOIIECTBEHHOMN
MIPAKTUKHU U COCTABJISIONMUX 0a30BYIO0 OCHOBY JIJIsl IOHUMAHUS CYITHOCTH HAyYHOUN



KapTUHBI MUPA; UHTEPEC K O0YUEHUIO U TIO3HAHUIO, JIFOO03HATENBHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K camM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U
ypOBHSL OOy4YeHHs B JajbHEillIeM; OBJAJCHHE OCHOBHBIMU HaBBIKAMU
UCCIIEIOBATENIbCKOM  JI€ATEIbHOCTH, YCTAaHOBKA Ha  OCMBICIEHHE  OIBITA,
HaOJIIOJICHUH, MOCTYNIKOB U CTPEMJIEHHUE COBEPUIEHCTBOBATH IYTH JIOCTHIKEHUS
UHAMBUAYAIBHOTO W  KOJUJIEKTUBHOTO  Ojaromoiyuus; cQOpMHUpPOBAHHOCTH
UH(GOPMAIIMOHHON KYJIBTYpPbI, B TOM YHUCJI€ HABBIKOB CAMOCTOATEIHHONU pabOThI C
y4E€OHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypol, pa3HOOOpa3HbIMU CpPEJICTBAMHU
MH(POPMALIMOHHBIX TEXHOJOIHH, a TakK€ YMEHHS CaMOCTOSITENbHO OIpPEAEIsATh
[eJIM CBOETO 00yUeHUs1, CTaBUTh U (POPMYIHPOBATH I ceOsl HOBBIE 3a7auu B yu&oe
U TI03HAaBaTEJIbHOW JIE€ATEIbHOCTH, pa3BUBAaThb MOTUBBI U MHTEPECHl CBOEH
TI03HABATEIBHOM JCATEILHOCTH; 5) (OPpMUPOBAHUS KYyJIbTYPHI 310POBb:

OCO3HaHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 37I0POBBIO,
yCTaHOBKAa Ha 3[0POBBIA 00pa3 KHU3HU, B TOM 4YHUCIE€ W 3a CYET OCBOCHHSA H
coOtoieHus: TpeOoBaHU 0€30MaCHOM IKCILTyaTalluK CPEACTB UHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) TPYAOBOT0 BOCTIMTAHUSI:

MHTEpEeC K NPAKTUUECKOMY U3YUYEHHIO podeccuil u Tpyaa B cepax
npoEeCcCUOHANIBHON  JEATENbHOCTH,  CBSI3aHHBIX C  WMH(OPMATHUKOW,
IPOrpaMMHUPOBAHUEM U MHPOPMAITMOHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX HAyKH MH(POPMATUKU 1 HAYYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HAHHBIN BBIOOD u IIOCTPOEHUE WHVBHUIYaJIbHON

TpPaeKTOpUH 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U
OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; 7) IKOJOTHYECKOTro
BOCITUTAHMS:

OCO3HaHWE TI00aTBHOTO XapaKTepa JKOJOTHYECKUX MPOOIeM U IMyTel HX
pelieHusi, B TOM 4YHCJIE€ C Y4ETOM BO3MOXKHOCTEH WH(GOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTH;

8) ajanTanuu o0y4awnerocs K U3MeHsIIOIMMCS yCJIOBUAM

COLMAJILHON U NPUPOJAHOMN Cpeabl:

OCBOCHHE OOYYaIOIIUMHKCS COIHUAIBLHOTO OIBITa, OCHOBHBIX COIIMAJIbHBIX
poJiel, COOTBETCTBYIOIIUX BEAYIEH ACSITEIBPHOCTA BO3pacTa, HOPM M TPABHI
OOIIIECTBEHHOTO MOBEEHUs, (POPM COITMANTBHON KU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJIE CYIIESCTBYIOIINUX B BUPTYAJIbHOM MTPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIBTATbDI



MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOrpamMmbl MO HH(POpPMATHKE
OTPaXalOT  OBJIAJECHUE  YHHUBEPCAJbHBIMU  Y4YCOHBIMH  JIEHCTBUSMH  —
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU, PETYJIATHBHBIMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE yUeOHbIe JeiicTBUs ba3oBble jlornyeckue

AeCTBUS:

YMEHHUE ONpeAeNATh TMOHSTHS, CO37aBaTh OO0O0OIEHHs, YCTaHABIMBAThH

aHaJIOTUH, KIacCU(PUIIUPOBATH, CAMOCTOSTEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH
JUIsT KiTaccu(puKanuy, yCTaHABIMBATh MPUYMHHO-CICIACTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE PACCYXACHUs, JeiaTh YMO3aKIIOUeHUs (MHIYKTUBHbIC, JI€TyKTUBHBIC
U TI0 aHAJIOTUM) W BBIBOJBI; YMEHUE CO37aBaTh, IPUMEHSITh U MPEoOpPa30OBHIBATH
3HAKU U CUMBOJIBIL,
MOJEIM W CXEeMbl Ui pelieHus Y4eOHBIX U TO3HABaTEJIbHBIX 3ajlay;
CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelleHust ydeOHOW 3ajadyu (CpaBHUBATh
HECKOJIbKO BapHMaHTOB pEIIeHHUs, BbIOMpaTh Haubojee MOAXOASAIUN C y4E€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue JeiCTBUA:

dbopMyIHpOBaTh BOMPOCH], (PUKCHUPYIOIIME Pa3pblB MEXKIY PpEalbHbIM U
JKeJIaTeIbHBIM COCTOSTHUEM CUTYallMH, 00bEKTa, U CAMOCTOSITENIbHO YCTAaHABINBATh
HMCKOMOE U JJaHHOE; OLICHUBATh HA TPUMEHUMOCTh U JJOCTOBEPHOCThH MH(POPMAITHIO,
MTOJTYYEHHYO
B XOJIC HCCJIEAOBaHMS; MNPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIEE Pa3BUTHE
MPOIIECCOB, COOBITUI U UX MOCEJACTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyaIlUsX,
a TaKXe BBIJIBUTATh MPEANOJIOKEHHUS 00 WX pPa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

BBISIBIIATD JehUIIUT HH(DOpMAIUK, TaHHBIX, HEOOXOIUMBIX IS pEIICHUS
MOCTABJICHHOW 3aJa4M; IPUMEHSTh Pa3JIMYHbIE METOAbl, UHCTPYMEHTHI U 3aIPOCHI
IIPU MIOUCKE B 0TOOpEe MH(MOPMAITUH WIIH JJAHHBIX U3 UCTOYHUKOB C yU4ETOM
NPEMJIOKEHHOW — y4eOHOW  3ajauu 51 3aJaHHBIX KPUTEPUEB;
BBIOMPATD,

aHaJM3UPOBaTh, CACTEMATHU3UPOBATh U HHTEPIPETUPOBATH

MH(OPMAIMIO pa3IMYHBIX BHJIOB U (QOpM MPEACTABICHUS; CAMOCTOSTEIBHO
BBIOMPATH ONTUMANIbHYIO (POpMY TIpeicTaBieHuss HHGOPMAIMK U WLTIOCTPUPOBATH
perraemMbie 3a7a4l HECIOKHBIMUA CXEMaMH, JuarpaMMamu, WHOU rpaduKod U Ux
KOMOMHAIMSAMH;, OLIEHUBAaTh HaAEKHOCTh uH(popmaIun o
KPUTEPUAM, TPEII0KEHHBIM



y4UTEeNIEeM WK CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO; 3P PEKTUBHO 3aIIOMUHATH U
CHUCTEMATU3UPOBATh UH(HOPMAITHIO.

KoMmyHuKaTHBHBIE YHHBepcaibHble yueOHble AeiicTBus O0uenne:
COIIOCTABJIATH CBOM CYKJICHUS C CYXACHUAMHU JPYTUX YYACTHUKOB JIUAJIOra,

06Hapy}KI/IBaTB pa3iinaue MU CXOACTBO HOBHHHﬁ; HY6J'II/I‘IHO npcacTaBJIATb
PE3YyJIbTATHI BBIITOJIHCHHOI'O OIIbITA (BKCHepI/IMeHTa,

UCCIIEIOBaHMsI, IMPOEKTA); CaMOCTOSITENIbHO BBIOMpPATh (HOpMAT BBICTYIUIEHUS C
y4€TOM 3a]a4 MPE3EHTALNH U OCOOEHHOCTEW ayIUTOPUU U B COOTBETCTBHH C HUM
COCTaBJISITh YCTHBIE M MHCbMEHHBIE TEKCThI C UCIOJIb30BAHUEM HJLTIOCTPATUBHBIX
MaTEepUaoB.

CoBMecTHasi 1eSITeIbHOCTH (COTPYAHUYECTBO):

MOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaIbHOU
paboOThl MpH PEUICHUM KOHKPETHOM MpoOjemMbl, B TOM YHUCIE IPU CO3/JaHUU
MH(POPMALIMOHHOTO NPOAYKTa; MPUHUMATh L€1b COBMECTHOW HH(OPMAaLMOHHON
JesATeNbHOCTH 1o cOopy, oOpaboTke, mepeaade, GopMmaiu3aluid HHPOpPMALUH,
KOJUIEKTUBHO CTPOUTH JACUCTBHA MO €€ MOCTIKEHHUIO: PACIpEeAeNsTh PpOJIH,
JIOTOBapUBATHCSA, 00CYKIaTh IPOLIECC U PE3YITAT COBMECTHOM PaOOThI; BBINOIHSITh
CBOIO 4acTh paboThI ¢ HH(pOpMaLMel Ui UHPOPMALIMOHHBIM IPOAYKTOM, JOCTUTAsI
Ka4yeCTBEHHOTO pe3yJbTaTa IO CBOEMY HAIPaBICHUIO M KOOPAMHUPYS CBOU
JEHCTBUS C OPYTMMH WICHAMH KOMaHJbI; OLIEHWBATh KayeCTBO CBOETO BKJIA/Aa B
oOuuit ”HGOPMAIIMOHHBIN TPOIYKT 110
KPUTEPHUSAM, CAMOCTOATEIHHO CPOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS;
CpaBHUBATh pe3yJbTaThl C UCXOJHOM 3aJauell 1 BKJIAJ KaKJOTo 4JieHa KOMaH[Ibl B
JOCTHKEHHE PEe3YyJIbTaTOB, pa3JeisiTh c@epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTH K MIPEIOCTABICHUIO OTUETA MEePE IPYIION.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHble AeiicTBUs CaMoopraHu3anus:
BBISIBJISITH B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX MPoOIeMbl, TpeOyrolue
pellIeHus; OPUEHTUPOBATbCA B pa3IMyYHBIX MOAXOAAX K IPUHATHIO
pereHuin
(MHOWBUYyadbHOE TIPUHATHE pPEIICHWH, TPUHATHE PpEIICHUH B TpyIIe);
CaMOCTOATEILHO COCTABIISITH AITOPUTM PEILICHU 3a7a41 (UM €T0 YacTh), BRIOUPATh
croco0 pereHust yueOHOM 3a1a9u ¢ y4ETOM UMEIONTUXCSI PeCYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTHPOBATh Mpe/iaracMble BApUAHTBI PELLICHUI; COCTABIATh
miaH JedcTBuid  (TU1aH  peanu3aldd HaMEYEHHOrOo alrOpuTMa  peIIeHus),
KOPPEKTUPOBATH MPEIIOKESHHBIN allTOPUTM C YIETOM MOTYICHUS HOBBIX 3HAHUN 00



U3y4aeMoM OOBEKTE; JieJaTh BHIOOP B YCIOBHUSIX MPOTUBOPEUYMBOM MH(MOpMAIIUHN U
OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoKkOHTpOJBb (peduiexcus):

BJIQJIETh CIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBALIMK U pedJIeKCUU; AaBaTh
OLICHKY CHUTyallud WM Tpeajiarath IuiaH €€ MU3MEHEHHUS, YYUTHhIBaTh KOHTEKCT W
NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU Yy4eOHOU
3a/lay, aJanTHPOBATh PEUICHHWE K MEHSIOMUMCS OO0CTOSTEIbCTBAM; OOBSCHATH
OPUYMHBI  JOCTWXKEHUS  (HEJOCTHIXKEHUS)  pe3yibTaToB  MHGOPMAIIMOHHON
NEATEILHOCTH, J1aBaTh OIICHKY TPHOOPETEHHOMY OTBITY, YMETh HaXOIUTh
MO3UTUBHOE B MPOMU3OIIEAIIECH CUTYallUH; BHOCUTh KOPPEKTUBBI B ACSATEILHOCTh HA
OCHOBE HOBBIX 00CTOSATENHCTB,

W3MCHUBIIINXCS CHUTYalllid, YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIHX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBHUSM.

IMOUMOHAIbHBIN UHTE/UIEKT: CTaBUTH ce0sl HA MECTO JAPYroro 4eaoBeKa,
MMOHUMATh MOTUBBI U HAMEPEHHUS

JPYroro.
IlpunsTHe ceds U ApPyrux:
OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT AAXKE B YCIOBUAX

OTKPBITOT'O A0CTYyMa K JII0OBIM 00bEMaM UH(POPMALIMH.

INPEAMETHBIE PE3YJIBTATDBI

K konuy oOyuenuss B 7 KJjaacce y oOyuwarouierocs OyayT chOpMHpPOBAHBI
CJIEIyIOLIUE YMEHHUS:

MOSICHATh Ha MMPUMEpaxX CMbICI MOHIATHI «MH(pOpManus», «KMHPOPMALIMOHHBIH
nporecc», «oopadboTtka uHPOpMaLMKNY, «XpaHEHHWE HHPOpMAIUNY, «Iepenada
uH(pOpMaIMN»; KOAUPOBATh U JEKOJANPOBATH COOOLIEHHS 1O 3aJaHHBIM MTpaBUIIaM,
JEMOHCTPUPOBATh IOHUMAHUE OCHOBHBIX MPUHIUIIOB KOJWPOBAHUS MHPOpPMALUU
pa3IUYHOW MPUPOJbI (TEKCTOBOM, rpaduMyecKkoi, ay/nuo); CpPaBHUBATH JJIUHBI
COOOIICHM, 3aMMCaHHBIX B Pa3JIMYHBIX an(aBUTax, ONEPUPOBATh €IUHHUIIAMU
u3MepeHusi HHPOPMAITMOHHOTO 00bEMa U CKOPOCTH Tepejaun TaHHBIX; OLIEHUBATh
U CPaBHUBATbH pa3Mepbl TEKCTOBBIX, IpapUuECKuX, 3ByKOBBIX
(aiinoB u BUIe0(paNIOB; MPUBOAUTH IPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHUS

U TIepeiauun
uH(popMaIuu, CpaBHMBaTh MX KOJIMYECTBEHHbIC XapaKTEPUCTUKHU; BBIACIATH

OCHOBHBIE ATarbl B UCTOPUH U IOHUMATh TEHACHIIUN Pa3BUTHUS



KOMIIBIOTEPOB W IPOrpaMMHOro oOecrneueHusi; Mojdaydarb U HUCIOJb30BaTh
UH(POPMAIIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX
JieMeHTax (Mpoueccop, OIepaTUBHAs MaMsATh, JIOJITOBPEMEHHAas MaMsTh,
yCTpOICTBa BBOJIa-BbIBO/IA); COOTHOCUTh

XapaKTepUCTUKU KOMIBIOTEpPA C 3aJadyaMH, pPEIIaeMbIMH C €ro  IOMOIIBIO;
OpPUEHTUPOBATHCSI B UEPAPXUUYECKON CTPYKType (ailioBol cucTeMbl (3alucChiBaTh
noiaHoe uMmsa ¢aina (kartamora), myTh K (aitny (kaTajgory) Imo HMEHOIIEMYCs
onucaHuio (HailIoBOM CTPYKTYPBI HEKOTOPOTO MH(DOPMALIMOHHOTO HOCHUTETIS);
pabotatb Cc (aioBOH CHUCTEMOW TMEPCOHAIBHOTO KOMITBIOTEpPA C
UCII0JIb30BAaHUEM I'paduueckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KOMUPOBATH,
nepeMeniaTh, NePeUMEHOBBIBaTh, YAAJIATh U apXUBUPOBATh (DAiJIbl U KaTajorwy,
UCIIONIb30BaTh AHTHBUPYCHYIO MPOTpPaMMy; MPEACTaBIATh pE3yJNbTaThl CBOEH
JIESITEIbHOCTH B BUJIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX ~ JTOKYMEHTOB, MYJbTUMEIUNHBIX [PE3EHTAlUi; HCKaTh
uHpopManmto B VHTepHeTe (B TOM uMcle, MO KIIOYEBBIM CJIOBaM, [0
M300pAKEHNIO), KPUTUYECKH OTHOCHTBCS K HaWAEHHOW MH(OpManuu, 0CO3HABas
OMAaCHOCTh JUIsl JINYHOCTH M OOIIeCTBa pacCHpOCTPAaHEHUS BPEIOHOCHOM
uHpOpMallMi, B TOM YHUCIIE 3KCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOrO XapaKTepa;
MOHUMATh CTPYKTYPY aJIpecOB BeO-PECypCOB; UCMOIB30BATh COBPEMEHHBIE CEPBUCHI
MHTEPHET-KOMMYHHKAIIMK; COOMI0aTh TpeOoBaHUs O€30MacHOM SKCILTyaTaluu
TEXHUUYECKUX CPEACTB HMH(OPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHI,
cO0JII0/1aTh CETEBOM 3TUKET, 0a30BbIe HOPMbI MH()OPMALIMOHHON 3TUKH U IIpaBa MpH
paboTe Cc TPUIOKEHUSMH Ha JIOOBIX yCTpoiicTBax W B VHTepHeTe, BBHIOMpATH
Oe30MacHbIe CTPATETHH TOBEACHHUS B CETH; MPUMEHSATH METOABl MPOPUIAKTHKU
HEraTUBHOTO BJMSHUS CPEACTB  MHMOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH Ha 3J0pPOBBE MOJIb30BATEIIS.

K konmy oOyuenuss B 8 kiacce y oOydwatomierocs OyayT chOpMHpPOBAHBI
CJIEIYIOLUE YMEHMUS:

NOSICHATH Ha IPUMEPaX pa3Indus MEXKy NO3ULIUOHHBIMA U HEMO3UIIMOHHBIMU
CUCTEMAMU CUMCIICHMS; 3allUChIBaTh U CpaBHUBATH Leible yncaa ot 0 no 1024 B
PA3IMYHBIX TMO3UIIMOHHBIX CHCTEMax CYHUCICeHHS (C OocCHOBaHuUAMHU 2, 8, 16),
BBITIOJIHATH apu()METHUUECKHE OTIepaIliy Ha/l HUMH; PACKPBIBATH CMBICIT TIOHSTHIA

«BBICKA3BbIBAHUCY, «JIOTUUCCKAA OIICPpALIUA,

«JIOTHYECCKOC BBIPAXKCHUCH | 3aII1uChIBaTh JOTUYECCKHUEC BBIPAXKCHUA C
HUCIIOJBb30BAHUCM  OTU3BIOHKOWH, KOHBIOHKIOMM W  OTpULOAaHUA, OIIPCACIIATD
HUCTHUHHOCTBh JIOTMYCCKHX BBIpa)KeHI/If/'I, CCJIM H3BCCTHbI 3HAYCHHSA MHNCTHHHOCTH



BXOJSIIIMX B HErO MEPEMEHHBIX, CTPOUThH TAOJIMLIBI UCTUHHOCTH ISl JIOTHYECKHUX
BBIPAKEHUI; PACKPBIBATH CMBICII TIOHATHN «UCIIOJHUTEIDY, «AJIITOPUTM,

«IpOTpaMMay,
MOHUMAs Pa3HUILY MEX]y YIOTpeOIeHHEM dTUX TEPMHUHOB B OOBIICHHON pEYH U B
nH(OpPMATHKE; OMMUCHIBATH AITOPUTM PEIICHUS 3a/1a4d Pa3IMuYHbIMU ClIocoOaMHu, B
TOM YHUCJIE

B BHJIE€ OJOK-CXEMBbI; COCTAB/IATH, BBIMOJHITHL BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCTIOJIb30BAHUEM BETBJICHUM U LUKJIOB JJIsI YIIPABJICHUS
UCIIOJTHUTENSAIMHU, TakuMu Kak PoOot, Uepenamika, UepTEXHUK; HCHOJIb30BAThH
KOHCTaHThl M TEPEMEHHBIC PA3JIUYHBIX TUNOB (YUCIOBBIX, JIOTUYECKHX,
CUMBOJIbHBIX), @ TaKX€ COJIepXkKalllie MX BBIPAKCHHUS, HMCIOJIb30BATh OMNEPaTOp
MIPUCBAMBaHUS; UCIIOJIb30BaTh MPU Pa3pabOTKE MPOTpaMM JIOTHYECKUE 3HAUCHUS,
omnepannu u

BBIPQKCHUSI C HUMU; AHAJIU3UPOBATH IPEIIIOKECHHBIC AJITOPUTMBI, B TOM YHCIIE

ONPEAEHATh, KAKUE

pe3yJIbTaThl BO3MOKHBI MPU 33TAHHOM MHO>KECTBE UCXOIHBIX 3HAUCHUI;
co3laBaTh M  OTJIAXHUBATh MpPOrpaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoanus (Python, C++, Ilackains, Java, C#, IlIkonbHbIH

AnropuTMUYECKUNA SI3BIK), pEANM3YyIOIIME HECIOKHBIE AITOPUTMBI 00paOOTKU
YUCJIOBBIX JIaHHBIX C MCIIOJb30BAHUEM LHKJIOB W BETBJICHUH, B TOM YHUCIE
peanusyronye MNpoBepKy IEIUMOCTH OJHOIO LEJI0r0 YUCia Ha JPyroe, MpoBEPKY
HATYpaJIbHOTO YKCia Ha IPOCTOTY, BbIAENIEHUS HU(P U3 HATYpaIbHOIO YHUCIIA.

K koniy oOyuenuss B 9 kiacce y oOyvatoumieroca OyayT chOpMHpPOBAHBI
CJIEIyIOLIUE YMEHHUS:

pa30uBaTh 3aJauyd Ha MOJ33/Ja4d, COCTABIISATH, BBINOJHATH BPYUHYIO M Ha
KOMITBIOTEPE HECJIOXHBIE AJITOPUTMBI C HCIOJb30BAHUEM BETBIECHUM, LIMKJIOB U
BCIIOMOTATENbHBIX aJTOPUTMOB [JISl YIPABICHUS HCIOJHUTEIISIMHU, TAKUMH Kak
Po6or, UYepenamka, YepTE&XHHK; COCTaBISATh M OTJIAXKHBATH MPOTPAMMBI,
peaTu3yIoNie TUMOBBIC AJITOPUTMBI 00paOOTKH YHMCIIOBBIX MOCIEI0BATEILHOCTEN
WJIM OJTHOMEPHBIX YMCJIOBBIX MAaCCHUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI
WU KOJIMYECTBA JJIEMEHTOB C 3aJJaHHBIMH CBONCTBaMHU) Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++,
[Tackane, Java, C#, llIkonbHbli AJNTOPUTMUYECKHUI SI3BIK); pPACKpbIBaTh CMBICI
MOHATUM «MOJIEINIbY, «MOJEIUPOBAHUE», OMPEACISITh BUAbI MOJIENCH, OLIEHUBAThH
aJIeKBATHOCTh MOJIETIM MOJIETUPYEMOMY OOBEKTY W IEJSIM MOJEIMPOBAHMUS;
UCIIOJIb30BaTh Ipapl M JAEpeBbs IS MOJAEIHUPOBAHUS CHUCTEM CETEBOM U



UEpapXUYeCKON CTPYKTYpbl, HaXOJIWUTh KparTyalluii myTh B Tpade; BbIOMpaTh
Croco0 TMpeCTaBICHUS MAAaHHBIX B COOTBETCTBUM C TIOCTABJICHHOW 3ajadyeid
(TaONHILIBI, CXEMBI, rpaduky, auarpamMmsbl) C VICTIOJIb30BAHUEM
COOTBETCTBYIOIIUX TPOTPAMMHBIX CpPEICTB OOpaOOTKM JaHHBIX; HCIOJIb30BaTh
AIIEKTPOHHBIE Tabmuibl  JUisl 00paOOTKM, aHanmu3a | BU3YaJU3AlUH
YUCJIOBBIX JaHHBIX, B TOM WYHKCJI€ C BBIJICICHUEM Juara3oHa TaOaulbl U
yHOpsIIOUMBaHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB; CO3/1aBaTh W MPUMEHSTH B
AIIEKTPOHHBIX Ta0IUIaX (POPMYIIBI sl pacy€TOB C UCIIOJIH30BAHUEM BCTPOEHHBIX
apuMeTHIeCKUX (PYHKIIUN
(cyMMHpOBaHUE U MOICUET 3HAYCHUHN, OTBEYAIOIINX 3a/ITaHHOMY YCJIOBHIO,
cpenHee apupMeTUIECKOe, TOUCK MAKCUMAJIBHOTO 1 MUHUMAJIBHOTO 3HAYCHUS ),
a0COJIIOTHOM, OTHOCUTENIHHOM, CMELIAHHOM aJipecaliuu; UCI0Ib30BaTh
AJIEKTPOHHBIE TAOJIUIIBI Il YUCICHHOTO MOJCIIUPOBAHUS B
MPOCTHIX 3a7a4axX U3 pa3sHbIX MPEIMETHBIX 001acTel; UCIIOJIb30BaTh COBPEMEHHBIC
MHTEPHET-CEPBUCHI (B TOM umcrne

KOMMYHHUKAIIMOHHBIE CEPBUCHI, 00JIAYHbIC XPaHUIUIIA JaHHBIX, OHIAWHITIPOTPAMMBI
(TexcToBbie UM TrpadUUYeCKUe pPEAAKTOPHI, Cpelbl pa3paboTku)) B ydeOHOU U
MOBCEHEBHON  JCATENBHOCTH;  MPUBOAUTH  TPUMEPHl  HMCIHOJIb30BaHUS
reOMH(POPMAIIMOHHBIX ~ CEPBHUCOB,  CEPBHUCOB  TOCYAAPCTBCHHBIX  YCIYT,
oOpa3oBaTenbHBIX CepBHCOB MIHTEpHETA B Y4ECOHOM M TOBCETHEBHOM JICATEITLHOCTH,
UCIIOJIb30BaTh PA3JIMYHBIE CPEACTBA 3aAIIUTHl OT BPEAOHOCHOTO MPOTPAMMHOTO
oOecrieueHus, 3alHUINAaTh MEPCOHATBLHYIO HHPOPMAIIMIO OT HECAHKIITMOHUPOBAHHOTO
JIOCTYTIa ¥ €T0 TOCJIEICTBHMA (pa3rialieHus], MOAMEHBI, yTPaThl JaHHBIX) C YIETOM
OCHOBHBIX  TEXHOJIOTHYECKUX H  COIMAJBHO-TICKXOJOTHYECKUX  aCTICKTOB
UCIIOJIb30BaHusl ceTh HHTepHeT (cereBass aHOHMMHOCTh, LHM(PPOBOH ClIE,
ayTEeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMNACHOCTh BPEIOHOCHOTO KOJa);
pacrmo3HaBaTh TOMBITKA W MPEAYNPEKIATh BOBJICUCHHE CEO0S W OKpPYKAIONUX B
JECTPYKTHBHBIE M KPUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KHOepOyJUTHHT, (DUILIKHT).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

DJIeKTPOHHbIE
KosnuuyectBo 4yacos
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcbl
HanmenoBaHue pa3jiesioB U TeM Kontpoabubie | IlpakTnyeckue
Ne n/n NpPOrpamMmbl paGoTI paGoThI
Bcero
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 Komrmbrorep — yHHBEpCaabHOE YCTPOMCTBO 5 0 1 bubnnorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 4 0 5 bubnuoreka [{OK
[TporpaMMbI U TaHHbIE https://m.edsoo.ru/7f41646e
1.3 2 0 5 BI/I6J'.II/IOTeKa HOK
KommbroTepHble ceTu https://m.edsoo.ru/7f41646e
8

Hroro no pazneny

Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
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Nudopmanus u naGopManmoHHbIe

bubnunoreka LIOK

21 IPOLIECCHI 2 0 https://m.edsoo.ru/7f41646e
292 9 4 bubmuorexa [JOK
' Ipeacrasnenre HHGOPMALTUH https://m.edso00.ru/7f41646e
11
Hroro no pazneny
Paznen 3. UndopmaunoHHbIe TEXHOJIOTHH
3.1 6 3 bubnnorexa [JOK
' TeKcTOBbIE JJOKYMEHTBI https://m.edsoo.ru/7f41646e
3.2 4 5 bubmuoreka [IOK
' Kommbrotepras rpaduka https://m.edso0.ru/7f41646e
. bubnuoreka [{OK
33 My BTHMEHITEIE MpeseHTaLt 3 3 https://m.edsoo.ru/7f41646e
Uroro mo pazneny 13
Pe3sepBHOE Bpems 2 0
OBHLIEE KOJIMYECTBO YACOB I10
34 17

I[MPOT'PAMME
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8 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM (ungposie)
Ne ni/m o0pa3oBaTe/bHbIE
NPOrpaMmblI Kontpoasnbie | IlpakTuyeckue
Bcero padoThI padoThI Pecypen!t
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
11 Crcremer canciienus 6 ! 3 https://m.edsoo0.ru/7f418516
. bubmuorexa [JOK
1.2 DNIEMEHTBl MAaTEeMAaTUYECKOM JIOTUKH 6 1 3 https://m.edso0.ru/7f418516
Hroro no paszneny 12
Pa3nea 2. AnroputmMbl M1 IPOrpaMMHpPOBaHHE
51 HcnionHuTeNn" U aaropuTMBI. 10 . A Bu6morexa [[OK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.edso00.ru/7f418516
bu6mmoreka [JOK
2.2 FA3BIK IPOTPaMMHPOBAHHS ° 0 ! https://m.edso00.ru/7f418516
bu6mmorexa [IOK
2.3 AHAJIU3 A/ITOPUTMOB 2 0 . https://m.edso0.ru/7f418516
Hroro no paszneny 21
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9 KJIACC

N Haumenopauu KoJIH4YecTBo yacon DJIeKTPOHHbIE
[1]
) € pa3[ieJioB H (undposbie)
I Bcer | Kontpoabn | IIpakTtuHuyec
TeM P P oOpa3oBaTejibHbIE
I 0
NPOrpaMMBI ble padoThI KHe padoTbl pecypeb
Pa3nea 1. ugpoBasi rpaMOTHOCTH
I'mobGanbHas
cetb UHTEpHET
bubmuorexa [JOK

" CTPATCTHUH

11 3 0 2 https://m.edsoo.ru/7f41
0e30macHOTo
ardo
MOBE/ICHUS B
Hel
Pa6ota B
MH(OPMAIIHOHH bu6mmoreka [{OK
1.2 oM 3 0 2 https://m.edsoo.ru/7f41
ardo
MIPOCTPAHCTBE
Hroro 1o pasneny 6
Paznes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuoreka
[HOK
8 1 4
MopaenupoBanu
https://m.edsoo.ru/7f41
2.1 e Kak MeToj a7do
MO3HAHUS .
Hroro 1o pasneny 8
Pa3nes 3. AropuT™Mbl M1 NpOrpaMMHpOBaHue
Pazpabotka bubnuotexa [JOK
3.1 QJIITOPUTMOB U 6 1 4 https://m.edsoo.ru/7f41
MporpamMm a7do
but6mmorexa [IOK
3.2 VYnpasnenue 2 0 1 https://m.edsoo.ru/7f41
ardo
Wroro no pazueny 8

Pasznen 4. UndopmMaumoHHbIe TEXHOJIOTHH
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DNEeKTPOHHBIE bubmuoreka [JOK
41 5 10 6 https://m.edsoo.ru/7f41
TaOJIULIBI 2700
u
S Bumotexa 110K
4.2 1 1 https://m.edsoo.ru/7f41
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