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7 KJIACC

HUPPOBAA TPAMOTHOCTD

KomnbroTep — yHuBepcajibHOe YCTPOiCTBO 00pa00TKH JaAHHBIX

Komnplorep — yHHMBEpcalbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaroliee IO IMporpamme.
Tunel KOMIBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MoOusbpHBIE YCTPOKCTBA.

OcCHOBHbIE KOMIIOHEHTBHl KOMIbIOTEpa M uX Ha3HaueHue. IIpoueccop. OnepaTuBHas u
JOJTOBPEMEHHAs MMaMsATh. Y CTPOMCTBA BBOAA M BbIBOAA. CEHCOpPHBIN BBOJ, JaTYMKM MOOMJIBHBIX
YCTPOMCTB, CpeicTBa OMOMETPHUUECKOMN ayTeHTHU(UKALINH.

Hcropus pa3BUTHA KOMIIBIOTEPOB U IMPOrpaMMHOr0O obecriedeHus. [IoKoIeHUs] KOMIBIOTEPOB.
CoBpeMeHHbIE TEHACHIIUU PA3BUTHSI KOMIIBIOTEPOB. CynepKOMIBIOTEPBI.

[TapanienpHble BIYUCICHUS.

[lepconanbubiii  koMmmbeioTep. llpomeccop M ero  xapakTepuCTHKU (TakToBas 4acToTa,
paspsaHocTh). OnepatuBHas maMsTh. JlonroBpeMeHHas MmaMaTh. Y CTpPOWCTBAa BBOJAa M BBIBOJA.
OO0BEM XpaHMMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIBIOTEPA, KECTKUN U TBEPJOTEIbHBIA JTUCK,
MIOCTOSIHHAS IaMATh CMapT(POHA) U CKOPOCTh JOCTYIIA JUIsl pa3JIUYHbIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MaCHOCTH U MpaBuia paboThl HA KOMIIBIOTEPE.

IIporpamMmmbl 1 1aHHbBIE

[TporpammHuoe obecnieueHue kommbroTepa. [Ipukinagnoe nporpammuoe obecredenue. CucreMHoe
nporpaMMHoe obecnieuenue. Cuctemsl nporpaMmmupoBanus. [IpaBoBas oxpaHa mporpaMm  J1aHHBIX.
becrinarnblie u ycnoBHO-0OecruiatHbie mporpaMmbl. CBOOOHOE TPOrpaMMHOE 0OecTieueHHeE.

@aiinel 1 manku (karanoru). IlpuHmunel moctpoenust dainoBeix cucrem. [lomnoe mms daiina
(mankm). Ilyts k daiiny (manke). Paborta ¢ ¢aiimamu u Karajgoramu CpeacTBaMH ONEPAIMOHHOMN
CUCTEMBI: CO3JJaHH€e, KOMMPOBAaHUE, NIEpEMEIEHUE, IEpEUMEHOBaHNE U yJalleHne (aiijioB M Marnok
(xaranoroB). Tunsl Qaiinos. CBoiicTBa ¢aitnoB. XapakrepHble pazmepsl (paidioB pa3IUUHBIX THUIIOB
(cTpaHmIIa TEKCTa, MJIEKTPOHHAsI KHUTa, (poTorpadus, 3aUch NECHHU, BUACOKIIUI, TOJHOMETPAKHBIN
¢unbM). ApxuBanMs JaHHbIX. Vcronp3oBaHMe NporpaMM-apxuBaTopoB. DaiyioBbII MeHemKep.
[Touck daitnoB cpeacTBaMu ONEPAITMOHHONW CHCTEMBI.

KomneroTepHsle BUpPYCHl M Apyru€ BpPEJOHOCHBIE Nporpammsbl. [Iporpammsel ans 3aliUTBl OT
BHUPYCOB.

Komnbrorepusbie ceTn

OO0benuHenue KoMmibioTepoB B ceTh. Cerb MuTepHeT. Beb-cTpanmia, BeO-caiiT. CTpykTypa
aznpecoB BeO-pecypcoB. bpaysep. [lornckoBbie cucremsl. [lonck nHopMauy mo KIOYEBBIM CIOBaM
1 110 n300paxkeHunto. J{octoBepHOCTs MH(MOpMaIUK, TOJTydeHHOU U3 MHTepHeTa.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeET, 6a30BbIe HOPMBI HH()OPMALIMOHHON ATHKH U IIpaBa Mpu padote B ceTH MIHTepHET.
Crpareruun 6e3onacHoro noseneHus B Iutepuere.

TEOPETUYECKHUE OCHOBbBI HTHOOPMATUKHU

HNudpopmanus u uHGOPMaLHOHHBbIE POLECCHI

WNudopmanus — OAHO U3 OCHOBHBIX IMOHITUN COBPEMEHHON HAYKH.

WNndpopmanns kak cBeACHUs, IpeJHA3HAYCHHbIE JUIsl BOCIPUATHS YEJI0BEKOM, U MH(pOpMaLus Kak
JaHHbIE, KOTOPbIE MOTYT OBITH 00pa0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMHUCAHHS HENPEPBIBHBIX OOBEKTOB U IPOLIECCOB C
MTOMOUIBIO JUCKPETHBIX JAHHbIX.

WNHdopManinoHHbIE MPOLECCH — MPOIECChl, CBSI3aHHbIE C XpaHEHUWEM, NpPeoOpa3oBaHHEM H
rnepeaaden JaHHbIX.



IIpencrasienue uHpopMannu

CumBoi. Andasur. MomHocTh andasurta. PasHooOpas3ue s3p1k0B U andaBuToB. EcTecTBeHHBIE M
¢dopmanbHbIe S3BIKA. AJ(ABUT TEKCTOB HAa pycCKOM s3bike. JBomunblid andasut. KommuuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHMHAIMI) (PUKCHPOBAHHOM JUIMHBI B JIBOMYHOM aii(haBUTE.
[IpeoOpaszoBanue moboro andaBura K ABOUYHOMY. KOJIMYECTBO pa3sIUYHBIX CIOB (DHKCUPOBAHHOM
JUIMHBI B alihaBUTE ONpeaeaEHHON MOIIIHOCTH.

KonupoBanue cuMBOJIOB OJHOTO anaBuTa ¢ MOMOIIBIO KOJOBBIX CJIOB B JIPYroM angaBuTe;
KOJI0Basl TabJnLa, 1eKOJUPOBAHUE.

JBonunslii kof. [Ipencrapnenne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudopmannoHHblii 00bEM JaHHBIX. BUT — MUHUMaNbHAS eAMHUIIA KOJIMYECTBAa UHPOPMAIIUT —
TBOWYHBIN pa3psia. EnquHuibl n3mepenus nHpOopMannoHHOTO 00bEMa TaHHBIX. buT, OaiiT, kKunobaiir,
Mera0aiT, rurabamr.

CkopocTb nepeayu JaHHbIX. EMUHUIBI CKOPOCTH NEPEAAYN IaHHBIX.

KomupoBanue TtekcroB. PaBHomepnbsiii kon. HepaBHomepnsiii koxn. Konumpoka ASCIL
Bocemubutssie kogupoBku. Ilonstue o kogupoBkax UNICODE. JlexoaupoBaHue cooOLieHUi ¢
MCIOJIb30BaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTO Koja. HbopMaimoHHbIi 00bEM TEKCTa.

Hckaxxenue nHOpMAINK MpH Niepeaaye.

O61ee npezacrasieHue 0 HUGPOBOM MPEACTABICHUU AyAUOBU3YAIbHBIX U JAPYTUX HEMPEPHIBHBIX
JAHHbIX.

Koauposanue usera. L[Betosie mogenu. Monens RGB. I'my6una konuposanus. [Tanurpa.

PactpoBoe m BekTopHOE TpencTaBieHne u3odpaxkeHuid. [lukcenb. OneHka HHPOPMAIMOHHOTO
00BbEMa rpaduuecKkux JaHHBIX IS PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIlUCH.

OLeHKa KOJIMYECTBEHHBIX NapaMeTPOB, CBSI3aHHBIX C IMPEJCTABICHUEM U XPAHEHHEM 3BYKOBBIX
daiinos.

NHO®OPMAIMOHHBIE TEXHOJIOI'MHU

TekcToBBIC JOKYMEHTBI

TekcToBbIE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ab3al], CTPOKa, CII0BO, CHMBOI).

TekcToBBIN MPOLIECCOP — MHCTPYMEHT CO3/aHHUs, PeAAKTUPOBAaHUS U (DOPMATUPOBAHUS TEKCTOB.
[IpaBmia Habopa Tekcra. PenaktupoBanue tekcta. CBoiictBa cumBosioB. pudt. Tunsl mpudros
(pyOusieHble, ¢ 3aceukamM, MoHomMpuHHBIE). [lomyxupHoe M KypcuBHOe HauepraHue. CBOHCTBa
a0b3a1eB: rpaHUlIbl, a03alHBIA OTCTYI, HHTEpBaJI, BeIpaBHUBaHUE. [lapamerpsl cTpanuibl. CtuieBoe
¢dbopmatupoBaHue.

CrpykrypupoBaHue MH(OpPMaLUK C MOMOUIbI CIHUCKOB M Tabiull. MHOTOYpOBHEBBIE CIHMCKH.
Jlo6aBneHue TabiauIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka nzobpaxeHuii B TEKCTOBbIE JOKYMEHThl. O0TekaHue n300pakeHui TekcToM. BrittoueHue
B TEKCTOBBIN JOKYMEHT Auarpamm, (opmyJi, HyMepaluuy CTpaHHIl, KOJOHTUTYJIOB, CCBUIOK U Jp.

IIpoBepka mnpaBonucanusa. PaccrtaHoBka mnepeHocoB. ['omocoBoit BBOJ TekcTta. OnrTuyeckoe
pacnio3HaBaHue Tekcra. KommbroTepHblil nepeBoa. McnonbszoBanue cepsucos cetu MHTepHeT ans
00paboOTKH TEKCTA.

Komnbrorepnas rpadpuka

3HaKOMCTBO € rpaduyeckuMu pegakropamu. Pactpossie pucynku. Mcnonb3oBanue rpaduueckux
IIPUMHUTHUBOB.

Onepauuu penakTUpOBaHUs TpadUyecKuXx OOBEKTOB, B TOM uucie HUGPOBBIX (oTorpaduii:
U3MEHEHHe pa3Mepa, oOpe3ka, MOBOPOT, OTpaxkeHue, pabora ¢ oOsacTsIMH (BBIAEICHHUE,
KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIHUS IIBETA, SPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CPEJICTBAMHU TEKCTOBOTO
mporeccopa WIH APYrux TmporpamMm (mpuiokenuit). JloOaBieHWe BEKTOPHBIX PHCYHKOB B
JOKYMEHTBI.



MyJabsTHMeIUHbIE NIPe3eHTALNU

[ToaroToBka MysnabTUMETUHHBIX mpe3eHTanmil. Crnaiin. [loOaBineHwe Ha claiii TEKCTa U
n300paxeHuii. Pabora ¢ HECKOJIBLKUMH CIIaii1aMHu.

Jlo6aBiieHne Ha claiij] ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUIKY.

8 KVIACC

TEOPETUYECKHUE OCHOBbI HHOOPMATUKHU

CucreMbl cCHUCIEHHUS

Hemno3uiimonHple W TO3UIIMOHHBIE CUCTeMBbl cuucieHus. AjdaBut. OcHoBanue. Pa3BéprHyTas
¢dbopma 3amucu uyucia. [lepeBoq B IECATUYHYIO CUCTEMY YHCEN, 3alMCAHHBIX B JIPYIMX CHCTEMax
CUHCIICHUS.

PumMckast cuctema cuncieHus.

JBonunas cucrema cuucienus. llepeBon nensix uncen B npenenax or 0 mo 1024 B nBouyHyro
cUCTeMy cuuclieHusa. Bocbmepuunas cuctema cuucieHus. I[lepeBon uucen W3 BOCHBMEPUYHOU
CUCTEMBbl B JBOMYHYIO W JIECATHYHYIO CHUCTEeMbl W oOpartHo. lllecTHamumarepudnas cucrema
cuncienus. llepeBox uucen U3 IMIECTHAALATEPUYHOM CHCTEMbI B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUYIHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuu B ABOUYHONU CUCTEME CUHCIICHUSI.

DJieMeHThl MATEeMATHYeCKOH JTOTUKHU

Jlornueckue BricKa3biBaHMs. Jlornueckre 3HaU€HUS BHICKAa3bIBAHUN. DIIEMEHTapHbIE U COCTABHBIC
BbICKa3bIBaHUA. Jlormyeckue omneparuu: «u» (KOHBIOHKIUS, JOTHYECKOE YMHOXKEHUE), «UITH»
(IM3BIOHKIUS, JIOTUYECKOE CIIOXKEHHue), «He» (ormdeckoe orpuiianue). [lpuopurer normueckux
onepauuii. OnpeneneHne HMCTUHHOCTA COCTABHOTO BBICKA3bIBAHUS, €CIM W3BECTHHI 3HAUYCHUS
HMCTUHHOCTH BXOJSIIMX B HErO 3JIEMEHTAPHBIX BbICKa3biBaHUM. Jlornueckue BblpakeHus. IIpaBuna
3aMUCH JIOTHYECKUX BhIpaxkeHui. [loctpoenne Tabiui ICTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 3meMeHThbl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U ITPOI'PAMHUPOBAHUE

HcnoiHUTEIM U AJTOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[TonsitTue anroputma. McnonHuTenu anropuTMOB. ANFOpUTM Kak IUIAaH  YIIPaBICHUS
VCIIOJTHUTEIIEM.

CpoiictBa anropurMa. CrocoObl 3amucH IropuT™Ma (CIOBECHBIH, B BHIE OJIOK-CXEMBI,
porpaMma).

AnropurMuueckue KOHCTpyKuuu. KoHcTpykuus — «cienoBaHue». JIMHEWHBIM — alropuTMm.
OrpaHu4eHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXHOCTb IPEAYCMOTPETh  3aBHCUMOCTH
[IOCJIEI0OBATEIBbHOCTH BBINOJIHAEMBIX IEUCTBUI OT UCXOIHBIX JaHHBIX.

KoHcTpykius «BeTBieHHE»: MOTHAs U HEeToIHast popMbl. BhINOIHEHNE U HEBBITIOJHEHUE YCIOBUS
(MCTUHHOCTD U JIO)KHOCTB BBICKa3bIBaHUsI). I[IpocThie M cOCTaBHBIE YCIOBHUS.

KoHcTpyK1us «1OBTOPEHHUS»: HUKIIBI C 3aJaHHBIM YHCJIOM TOBTOPEHHU, C YCIIOBUEM BBIITOJTHEHUS,
C IEPEMEHHOM IIUKJIA.

Pazpabotka a1 (QOpMaIbHOIO HCIOJHUTENS aIrOpuTMa, MPHUBOIALIETO K TpedyemMomy
pe3yabTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXHBIX alrOPUTMOB C
MCIOJIb30BaHNUEM IIMKJIOB U BETBJIICHUU JJIs yNpaBieHUS (OPMaIbHBIMU HUCIIOJHUTEISIMHU, TaKUMU
kak Pobot, Yepenamka, YepTé&xHuK. BblomHeHHe anropuTMOB BPYYHYIO M Ha KOMIIBIOTEPE.
CuHTakcuyeckue 1 jorndeckue ommnoku. OTKasbl.

S3bIK NporpaMmMupoBaHus

S3pik mporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonpHbIII AJNTOPUTMUYECKHIA
S3bIK).



CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHnas: turm, umsi, 3HaueHue. Llenble, BelecTBeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBanus. ApudMeTnueckue BIpaKEHHUS U TOPSIOK X BeIYKcIeHus. Onepannu ¢
LEJIBIMU YHCIIaMHU: 1IEJIOYUCIICHHOE JIeJICHHE, OCTaTOK OT JeJICHUSI.

BerBnenus. CocraBHble yciaoBHs (3allUCh JIOTMYECKUX BBIPAKEHUM Ha H3Y4aeMOM SI3bIKE
nmporpaMMupoBanus). HaxokneHue MHUHMMyMa M MakCHUMyMma U3 JIBYX, TPEX U YETHIPEX YHUCElL.
Pemenue kBapaTHOTO ypaBHEHHUS, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBass OTJagka MpOrpamMM: I[IOIIArOBOE BBIMOJHEHUE, NPOCMOTP 3HAYEHUI BEJIWYMH,
OTJIa/I04YHbIN BBIBOJI, BBIOOpP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkiuaa ans HaxoXAeHHUS HAaHOOJNBIIETO OOLIEro AETUTENS BYX
HATypaJbHBIX uwncen. Pa3OueHuwe 3amucH HATypalbHOTO 4YHCIAa B TO3UIMOHHOW CHCTEME C
OCHOBaHUEM, MEHBIIUM I paBHBIM 10, HAa OTENbHBIC ITU(PHI.

[Mukn ¢ nepeMeHHOW. ANTOPUTMBI IIPOBEPKU JIEIMMOCTH OJHOTO LEJIOr0 4YMCla Ha JpYroe,
MIPOBEPKU HATYPaJIbHOTO YKCIa Ha IPOCTOTY.

OO0OpaboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IepeMeHHbIe. [locHMBOIBHAS
obOpaboTka cTpok. [lofcuér yacTOThl MOSBIEHUS CHMBOJIA B CTpOKe. BcTpoeHHble QyHKIMU s
00pabOTKHU CTPOK.

AHaJn3 aJIrOPpUTMOB

OmnpeneneHre BO3MOXHBIX PE3yJIbTATOB pabOTHl AITOPHUTMA IPU JAHHOM MHOXECTBE BXOJHBIX
JAHHBIX; OTIPe/IeJICHHE BO3MOXKHBIX BXOHBIX JAaHHBIX, TPUBOIAIINX K JAHHOMY PE3YIIbTaTy.

9 KJIACC

OUPPOBAA TPAMOTHOCTD

I'nodanbHast cetb UHTEpHET M cTpaTeruu 6e30MacHOro noBeaeHns B Heil

['mobGanpHas cerp Wutepner. I[P-agpeca y3moB. CereBoe XpaHeHHE JTaHHBIX. MeTOJbI
MHIUBUAYAIBHOTO U KOJUIEKTUBHOIO pa3MelleHus: HoBoi uHpopMmanuu B cet uTepHer. bonbiime
JaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH, JaHHbIE COLIUANIBHBIX CEeTel).

[TonsiTue 006 mMHpOpPMaLMOHHONW 0€30MacCHOCTU. YTPO3bl MH(OPMALMOHHONW OE30MaCHOCTH MpH
pabore B T1100ambHOM CceTH M MeTOAbl MNpoTuBojeHcTBUS uM. [IpaBunma Ge3omacHoi
ayreHTUGUKauuW. 3amura JU4HOM uHpopmanuu B cetd MHTepHer. be3zomacHble cTpareruu
noseneHus B cetu MutepHer. [IpenynpexacHue BOBIEUEHUS B JECTPYKTUBHBIE U KPUMHHAJIbHBIE
(GopMbI ceTeBOi aKTUBHOCTHU (KNOEpOYUIMHT, (PUILUHT U Ap.).

Pabora B nH(pOPMALIMOHHOM NIPOCTPAHCTBE

Bunet nestensHoctT B cetu MHTepHer. MHTepHET-cepBUCHI: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouroBas ciyx0a, BH1€0-KOH(PEPEHI[-CBA3b U T. I1.); CIIPABOYHbIE CIYXKObI (KapThl, pAaCIIUCAHUS U T.
I.), TIOMCKOBBIE CIY>KOBI, CIyXkObl OOHOBJEHMsSI MporpammHoro obecnedeHus u ap. CepBuUCHI
rocyaapcTBeHHbIX yciyr. OOnauyHble XpaHuiuma aaHHbIX. CpeacTBa COBMECTHOH pa3pabOTKu
JNOKYMEHTOB (oHyaiiH-oducel). IlporpammHoe oOecriedeHne Kak BeO-CEpBHUC: OHIJIAWHOBBIE
TEKCTOBbIE U TpagUUecKue pelakTOPhl, CPebl pa3pabOTKHU MPOTPaMM.

TEOPETHUYECKHUE OCHOBbI THOOPMATUKHA

MopaeaupoBaHue Kak MeTO/ MO3HAHUS

Mogenb. 3anaud, pemaeMble C MOMOIIBIO MozaenupoBaHusa. Kiaccudukauumm Mojenen.
MarepuanbsHble (HaTypHbIe) U HH()OpMAIMOHHBIE MOJenH. HempephiBHBIE M JHCKPETHBIE MOJIEIH.
WNmuranmonnsie mozenu. Wrposbie momenu. OneHKa ajeKBaTHOCTH MOJEIU MOJAEIHUPYEMOMY
OOBEKTY U LENSIM MOACTUPOBAHHUS.

TaGnuunsle Moaenu. Tabnuia Kak IpeacTaBIeHne OTHOLICHHUS.

bazbr manapx. OTOOP B TAOIUIIE CTPOK, YAOBICTBOPSIONINX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepumna, pedpo, nyrs. OpHeHTUPOBAaHHbIE U HEOPUEHTHpOBaHHBIE Ipadsl. JlnrHa (Bec)
pebpa. BecoBass marpuna rpada. [QnuHa mytn mexay BepmuHamu rpada. I[lonck onTumManmbHOTO



nytd B rpade. Havanpnas BepmmHa (MCTOYHHMK) U KOHEYHAst BepIIMHA (CTOK) B OPHEHTUPOBAHHOM
rpade. Beluncienue koaudecTBa MyTeil B HalpaBJIeHHOM allUKINYecKoM rpade.

HepeBo. Kopens, Bepmuna (y3en), auct, pebpo (mayra) aepesa. Bricora aepesa. Ilommepeso.
[Tpumeps! ucronb3oBanus aepeBbeB. [lepeOGop BapuaHTOB ¢ MOMOIIBIO A€peBa.

[TonsaTne MaTeMaTHYecKOW MOJENu. 3ajayd, pelraeMble ¢ TOMOIIBI0 MaTeMaTHYECKOTO
(KOMIIBIOTEPHOTO) MojenupoBanusa. OTauune MaTeMaTUYeCKOl MOJEeNu OT HATYpHOH MOJEIH U OT
CJIOBECHOI'0 (JIUTEPATYPHOT0) OMKUCAHUS OOBEKTA.

Otarnbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IOCTAHOBKA 3aJayd, MOCTPOEHHUE MaTeMaTHYeCKOM
MOJIENIM, MPOrpaMMHasi peanu3alysi, TeCTUPOBAHKUE, MPOBEACHUE KOMIBIOTEPHOIO SKCIEPHMEHTA,
aHaJIu3 ero pe3yJabTaToB, YTOYHEHHE MOJIEIH.

AJITOPUTMBI U ITPOI'PAMUPOBAHUE

Pa3paboTka aJropuTMoB H porpamMm

PazOuenue 3amaunm Ha moazagauu. CocTaBieHHE AITOPUTMOB U MPOTPaMM C HCIOIb30BAaHHEM
BETBJICHUH, IIUKJIOB M BCIIOMOTaTEJIbHBIX aJTOPUTMOB JUIsl YIIpaBICHUs UCIOIHUTENEM PoOoT win
JOPYTUMHU UCHIOTHUTENAMHU, TAaKUMU Kak Yepenaiika, YepTEKHUK U Ip.

Tabmuunble BenmmunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBIEHUE W OTJA/Ka MPOTPaMM,
pEeATM3YIONINX TUIIOBBIE AITOPUTMBI 00pabOTKM OJTHOMEPHBIX YHMCIOBBIX MAaCCHBOB, Ha OJHOM M3
s36IKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, llkonbHbi ANropuTMHUUECKUi
SI3bIK): 3aMOJIHEHUE YMCIOBOrO MacCHBa CIIy4alHBIMH YMCJIAMH, B COOTBETCTBUU C (HOPMYIION WU
nyTéM BBOJA YHCEN; HAXOXKJIEHUE CYMMBI 3JIEMEHTOB MaccHUBa; JIMHEWHBI IOWUCK 3aJaHHOIO
3HAYEHUS B MAacCHUBE, IMOACYET 3JIEMEHTOB MAcCCHBA, YAOBIETBOPSIOUIUX 3aJaHHOMY YCJIOBHIO;
HaXO0X/1€HHEe MUHUMAJIBHOTO (MaKCUMaJIbHOT'0) 3ieMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka TOTOKa [AaHHBIX: BBIYMCIEHHWE KOJMYECTBA, CYMMBI, CpPEIHEro apu(MeTuyeckoro,
MUHUMAJIBHOIO U MaKCUMaJIbHOI'O 3HAYEHUS 3JIEMEHTOB IOCJIEI0BATENbHOCTH, yIOBIETBOPSIIOIINX
33JJaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O6patHas cBs3b. [loaydeHne curtaiaoB oT HUGPOBBIX JaTYUKOB (KacaHus,
paccTosiHus, cBeTa, 3ByKa U ap.). [Ipumepsl ncnonp30BaHus NpUHIMIIA OOPATHON CBSI3U B CHUCTEMax
yIIpaBJIeHUs] TEXHUYECKUMHU YCTPOMCTBAMU C MOMOIIIBIO JaTYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepsl pOOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBJICHHS ABHKEHHEM B TPAaHCIOPTHOM
CHUCTEME, CBapO4YHas JMHHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPABICHHE OTOIUIEHHS JOMa,
aBTOHOMHAs CCTEMa yNPaBJIE€HUS] TPAHCIOPTHBIM CPEJICTBOM H T. I1.).

NH®OPMALIMOHHBIE TEXHOJIOT'TU

DJIEKTPOHHBIE Ta0THIIbI

[TonsiTue 00 »SIEKTPOHHBIX TaOnuIax. THUMBl JaHHBIX B SYEHKax JJICKTPOHHOW TaOIHUIIBI.
PenaktupoBanue u ¢opmarupoBaHue TaOnul. BcTpoeHHble (QYHKIMM A MOUCKAa MaKCUMyMa,
MUHUMYyMa, CYMMBI U cpeiHero apupmerndeckoro. CoOpTUpoBKa JaHHBIX B BBIJIEJICHHOM JHAara3oHe.
IToctpoenne nuarpamMm (rHCTOrpaMMa, Kpyropas JuarpaMma, TodeuHasl Auarpamma). Beibop tuma
Jarpammal.

[IpeoOpazoBanue ¢opmyn npu konupoBaHuHM. OTHOCHTENbHAs, aOCONIOTHAsE M CMeEIIaHHas
aapecanys.

VYciioBHBIE BBIUMCIEHUS B JIEKTPOHHBIX Tabiuuax. CyMMuUpoBaHME M TOJCUET 3HAYEHUH,
OTBEUAIOUINX 33JaHHOMY YycioBuio. OOpaboTka OonpmIMX HAOOPOB JaHHBIX. YwWcIeHHOE
MO/JICJIMPOBAHME B AJIEKTPOHHBIX TAOIHUIIAX.

HNHpopManMOHHBIE TEXHOJIOTHH B COBPEMEHHOM 0011eCTBe

Posib nH(pOpMAIMOHHBIX TEXHOJIOTUH B Pa3BUTUU SKOHOMHKH MHpa, CTPaHbl, peruoHa. OTKphIThIE
o0Opa3oBaTeNbHbIE PECYPCHI.



[Tpodeccun, cpsizanuble ¢ HHHOPMATUKONH U MH(POPMAITMOHHBIMU TEXHOJIOTUAMU: BeO-Iu3aiiHep,
IPOTrPaMMHUCT, Pa3padOTINK MOOMIIBHBIX NMPHIOKEHUH, TECTUPOBIIUK, apXUTEKTOP MPOTrPaMMHOTO
o0ecrieyeHus1, CIeUANUCT M0 aHAIN3Y JTaHHBIX, CACTEMHBINA aJIMUHUCTPATOP

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

HSyLIeHI/IC I/IH(l)OpMaTI/IKI/I B OCHOBHOH IIIKOJIE HarpaBJICHO Ha OOCTHXXCHUC O6y‘IaIOH_[I/IMI/ICSI
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX PE3YJIbTATOB OCBOCHHUA y‘-I€6HOFO npeameTa.

JIMHHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PEe3yNbTaThl UMEIOT HAINPABICHHOCTh HA PEIICHHE 3a7ad BOCIUTAHUS, PA3BUTUS H
COLIMAIM3AIIMU 00yYarOIIMXCs CPEICTBAMH IIpeIMeETa.

Ilampuomuueckoe éocnumanue:

[IEHHOCTHOE OTHOIIIGHHE K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HAYIHOMY
HACJIE/INI0;, TTIOHUMaHHE 3HAYCHHUS WH(POPMATUKH KaK HAYKHU B KM3HH COBPEMEHHOTO OOIIECTBa;
BJIQJICHHUE JIOCTOBEPHOW WMH(pOpPMAIIMEH O MEePEIOBBIX MHUPOBBIX M OTCUSCTBEHHBIX JOCTHIKEHHSIX B
obyacTi MHGOPMATHKHN U WH(POPMAIIMOHHBIX TEXHOJIOTHIA; 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX
o G poBOIi TpaHCHOPMALIUU COBPEMEHHOT'O OOIIIECTBA.

/lyxoeHno-nupascmeennoe ocnumanue:

OpHEHTAIINS Ha MOPAJILHBIC IEHHOCTH U HOPMBI B CHUTYAIIMsIX HPABCTBEHHOT'O BEIOOPA; TOTOBHOCTH
OLICHUBATh CBOE TIOBEJCHUE U TIOCTYITKH, a TAK)KE MOBEJCHUE U MOCTYIKH JIPYTUX JIOACH C TO3HUIIUN
HPABCTBCHHBIX M TIPABOBBIX HOPM C Y4YETOM OCO3HAHUS TIOCJICICTBUN TIOCTYIIKOB; aKTHBHOE
HETPUATHE ACOIUAIBHBIX MIOCTYIIKOB, B TOM YHUCIIC B ceTH MIHTEpHET.

I'pasicoanckoe 6ocnumanue:

MPEJICTABICHHE O COI[HAIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHI B KOJIJICKTHBE, B
TOM YHCJI€ B COIMATILHBIX COOOIIEeCTBaX; COOMIOIEHNE MPaBUII 0€301MaCHOCTH, B TOM YHCJIE HABBHIKOB
0e30MacHOTO TMOBEJCHHSI B HWHTEPHET-Cpelie; TOTOBHOCTh K Pa3sHOOOpa3HON COBMECTHOMU
JESTEILHOCTH TIPY BBITIOJIHEHUHN yUeOHBIX, TIO3HABATEIBHBIX 33J1a4, CO3JIaHUU YYeOHBIX MMPOCKTOB;
CTpeMJICHHE K B3aMMOIMOHMMAHHMIO W B3aUMOIIOMOIIM B TPOIECCE ITOH Y4eOHOH NesATeNbHOCTH;
TOTOBHOCTB OI[EHUBAThH CBOE TIOBEJICHUE U MTOCTYITKA CBOUX TOBAPHUIICH C TIO3WIIMA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIECTBUIN MOCTYIKOB.

Llennocmu Hayunozo no3Havus:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUYECKHUX MpeACcTaBiIeHuid 00 uHbopmanuu, WHHOPMAIMOHHBIX
mporeccax W WH(POPMAIIMOHHBIX TEXHOJOTHSAX, COOTBETCTBYIONIMX COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOIIECTBEHHON MPAKTUKU M COCTABISIONIMX 0a30BYH0 OCHOBY JJIsi TIOHUMaHUS
CYITHOCTH HAyYHOW KapTHUHBI MUPA;

UHTEpeC K OOy4YeHHI0 U TMO3HAHUIO; IOO003HATENFHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUIO, 0OCO3HAHHOMY BHIOOPY HAIPABICHHOCTH M YPOBHS 00yYEHUS B JalIbHEHIIICM;

OBJIaJICHNE OCHOBHBIMU HaBBIKAMH HCCIIEAOBATEIHCKON IEATETHHOCTH, YCTAHOBKA HA OCMBICIICHUE
OIbITa, HAOJIOJCHUN, TIOCTYIKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH  JOCTHKCHHS
WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO OJarononyJus;

c(OpPMHUPOBAHHOCTh WH(POPMAITMOHHONW KYJIBTYPHl, B TOM YHCJE HABBIKOB CaMOCTOSITEIHHOM
paboTel ¢ Y4YEeOHBIMH TEKCTaMH, CHOPABOYHOW JHTEpPATypoil, pPasHOOOpPA3HBIMH CpEACTBAMH
WH()OPMAIMOHHBIX TEXHOJOTHH, a TaKKEe YMEHHS CaMOCTOSTSIIBHO OIPENeisITh I CBOETO
oOyueHusi, CTaBUTh W (HOpMynHpoBaTh ANl ceds HOBBIE 3aJadd B yu&0e M TO3HaBaTEIbHOMN
JeSTEIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH MTO3HABATEIIBHOM JCSITEILHOCTH;

Dopmuposanue Kyiomypot 300pP06b.



OCO3HAHUE IIEHHOCTH >KW3HH; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBbIO; YCTaHOBKAa Ha
3/10pOBBIi 00pa3 >KM3HHU, B TOM YHCJIE U 33 CUET OCBOEHUS U coOrofeHus TpeOoBaHUll Oe3onmacHOn
AKCILTyaTalluu CPEACTB HH(POPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TexHonorui (MKT).

Tpyooeoe socnumanue:

WHTEpEC K TNPaKTHUYECKOMY WH3ydeHuto mpodeccuit um Tpyga B chepax mpodhecCHoHATBHOMI
NEesITEeNIbHOCTH, CBSI3aHHBIX C HWH(GOPMATUKOH, MPOrpaMMHUPOBAaHMEM U HH(DOPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHUSX HAyKH WH(QOPMATHKHA U HAYYHO-TEXHHUYECKOTO
rporpecca;

OCO3HAHHBII BBIOOP W TMOCTPOCHHWE WHAMBHUIYAIBHON TPACKTOPUH OOpa30BaHUS U >KM3HCHHBIX
IUTAHOB € YYETOM JIMYHBIX U O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

JKonozuueckoe eocnumanue:

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM U IMyTel UX PelIeHus], B TOM YHCIIE C
yuétom Bo3moxkHocTerd UKT.

Aoanmayusa 00yuaruiezocsa K U3MeHAIOUWUMCA YC108UAM COUUATbHOIL CPEObL.

OCBOCHHE  OOYyYalONIMMHCS  COI[MAIIHOTO  OIBITa, OCHOBHBIX  COIHMAIBHBIX  POJICH,
COOTBETCTBYIOIIUX BEAYIICH NEATEIHHOCTH BO3pacTa, HOPM U MpPaBUIl OOIIECTBEHHOTO MOBEACHUS,
($hopM COIMAIBHON KU3HU B IPYIIAX U COOOIIECTBAX, B TOM YHCJIE CYNIECTBYIOIINUX B BUPTYAJTLHOM
MIPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yJabTaTbl OCBOCHHS OOpa30BaTENbHONM MpOrpaMMbl MO HH(OpPMATHKE
OTPaXKalOT  OBJIAQJICHHE YHUBEPCAIbHBIMH  Y4€OHBIMU  JCHCTBUSMH —  TO3HABaTEIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

YHuBepcaibHble NO3HABATEIbHbIE 1 CTBUS

ba3zoevie nozuueckue oeiicmeus:

YyMEHUE  OMNpeAeNiaTh  TMOHATHSA, CO3/JaBaTh  O00OOIEHHWs,  YCTaHABIWMBATh  AHAJIOTHUU,
KJIacCU(UIIUPOBATh, CAMOCTOSTENILHO BHIOMpATh OCHOBAHHS M KPUTEPUU i KiacCHU(UKAIINU,
YCTaHABIIMBATh TPUYUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKHUE pPACCYXKIEHUsS, JeaTh
YMO3aKJIIOUeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTUH) U BBHIBOJIBI;

YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOpa30BbIBATh 3HAKH W CHUMBOJIBI, MOJIEIU M CXEMBbI HJIs
pelieHrs yueOHbIX U M03HABATENbHBIX 33/1a4;

CaMOCTOSITEJIbHO BBIOMPATh CIIOCOO perieHus: yueOHOM 3a/1auu (CpaBHUBATHh HECKOJIBKO BAPUAHTOB
pelieHus, BEIOUpaTh Hanbomnee MOAXOASIINN C YIETOM CaMOCTOSITENIFHO BBIJCIEHHBIX KPUTEPUEB).

ba3zoevle uccneoosamenvckue oelicmeus:

dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIME Pa3pblB  MEXKIYy pEATbHBIM M JKENaTeIbHbIM
COCTOSIHEM CHUTYalluU, 00bEKTa, 1 CAMOCTOSITEIFHO YCTAaHABIIMBATh HCKOMOE U JJAHHOE;

OIICHMBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(GOpPMAIMIO, TOIYUYEHHYI0 B XOJe
HCCIICIOBAHUS,

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE MPOIECCOB, COOBITUN U WX TOCIEACTBUS B
AQHAJIOTUYHBIX WM CXOAHBIX CUTYallMsIX, a TAK)K€ BBIJBUTATH MPEANOJIOKEHHUS 00 UX pa3BUTHUU B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmanueii:

BBISBJIATH e(DUIIUT HHPOPMAINH, TAHHBIX, HEOOXOAUMBIX JUIS PEIIeHUs TOCTaBICHHOW 3a/1a4H;

MPUMEHATH Pa3TUYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPU TOUCKE M O0TOOpe MHGMOpMAIIN
WM TJAHHBIX W3 UICTOYHHUKOB C YU4ETOM MPEATIOKEHHON yueOHOM 3a/1aur U 3aJaHHBIX KPUTEPUEB;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHOOPMAITUIO PA3TUIHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (opMmy mpelacTaBieHHs HMHPOpMALUM U
WJUTIOCTPUPOBATH PelllaeMble 33/1a4d HECIOKHBIMU CXEMaMH, JTuarpamMMaMu, MHOU rpadukoi u ux
KOMOMHAIIHSIMH;



OLICHUBATh HAJAEKHOCT, HMHPOPMALMU TIO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM WM
chOpMyIUPOBAHHBIM CAMOCTOSITENIHHO;

3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

YHuBepcajibHble KOMMYHHUKATHBHbBIE 1eiiCTBUS

Obwenue:

COTIOCTABJISITh CBOM CYXKJIEHUSA C CYXICHUSMU APYTUX YYAaCTHUKOB JAHMAaNora, OOHApyXUBATbh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

nyOJIMYHO NPEJCTABIATH PE3YIbTAaThl BBIMOJIHEHHOTO OMNbITa (IKCIEPUMEHTA, HCCIIECJOBAHMS,
IIPOEKTA);

CaMOCTOSITENIbHO BhIOMpATh (POpMAT BHICTYIUICHHUS C Y4ETOM 3ajjad MpPe3eHTalud U 0COOCHHOCTEH
ayUTOPUHU U B COOTBETCTBUU C HUM COCTAaBJISATh YCTHBIE U MMCbMEHHBIE TEKCThI C UCIOJIb30BAHUEM
WJUTFOCTPATUBHBIX MAaTE€pPUAIOB.

Coemecmuasn deamenpbHOCmMy (COMPYOHUYUECMBO):

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U WHANBUAYAIBHON pabOTHI MIPH PELICHUH
KOHKPETHOW IpOOJIeMbI, B TOM YHCIIE IPU CO3IaHIH WH(POPMAIIMOHHOTO MPOIYKTa;

MPUHUMATH 1I€JIb COBMECTHON MH(OPMAIIMOHHON JesITeNbHOCTH M0 cOopy, 00padoTkKe, mepenaye,
dbopmanuzanuu “HOOPMAIMH; KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ HOCTIKEHHIO: PacIpeaesaTh
pOIH, I0TOBAapHUBATHCS, 00CYKIATh MPOIECC U PE3YIbTAT COBMECTHOM paboThI;

BBITNOJIHATH CBOIO 4YacThb paboThl ¢ MH(popManueld Wi MHPOPMAIMOHHBIM IPOAYKTOM, AOCTUIas
KaueCTBEHHOI'0 pPe3yJibTaTa M0 CBOEMY HAlpaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHS C APYTUMU
YJIeHaMU KOMaH/ibl;

OIICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIMMNA HH(DOPMALMOHHBIA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS;

CpPaBHUBATh PE3YJIbTATHl C UCXOAHOW 3aJadyeil W BKJIaJ KaKIOr0 4WieHa KOMaH[bl B JIOCTUKEHUE
pe3yabTaTOB, pa3leisaTh Cepy OTBETCTBEHHOCTH M TPOSBISATH TOTOBHOCTh K IPEIOCTABICHHUIO
OTuéTa Nepes rpymnmnou.

YHuBepcaiabHble peryJsiTUBHbIE 1elicTBUS

Camoopzanuzayusa:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPoOIeMbl, TpeOyolne peieHus;

OpUEHTUPOBATHCS B PA3IMUHBIX MOJIXO0JaX K MPUHSATUIO pelleHui (MHIWBUIYaTbHOE MPHUHSTHE
pelIeHni, IPUHATUE PELIEHUH B IPYyMIIE);

CaMOCTOSITEJIFHO COCTaBJIATh AITOPUTM pPELICHHs 3aJaud (MM €ro 4acTh), BBIOMpPATh CIOCOO
pelieHns ydyeOHOW 3ajaud € yuéTOM HMEIOLIUXCS PEeCcypcoB MU COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh IpeAjaraéMble BAPUAHTHI PEIICHHUI;

COCTaBIATh IJIaH JeMcTBUM (MJIaH pealu3allMd HAMEUYEHHOro aJIrOpUTMa  pelIeHus),
KOPPEKTHPOBATh IMPEJUIOKEHHBIA aJrOpUTM C y4ETOM MOJY4YEeHHs HOBBIX 3HAHUHM 00 H3yyaeMoM
00BEKTE;

JieNaTh BHIOOP B YCIOBUAX MMPOTUBOPEUUBON HH(POPMALIUU U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH €€ H3MEHEeHMUS,

YUUTHIBATh KOHTEKCT M MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPH pEHICHUH
yueOHOM 3a/1a4uM, aJalTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSITENLCTBAM;

OOBSICHATh ~ NPUYMHBI  JOCTIXKEHHMS  (HEJOCTIDKEHHUS)  Pe3ylbTaToB  MH(POPMALMOHHOM
NeSTeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, yMETh HAaxXOJUTh IO3UTHBHOE B
[IPOU30LIENIIEN CUTYallNH;

BHOCUTh KOPPEKTHBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, W3MEHHBIIUXCS
CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

Imoyuonanvrvlii unmMeNeKmM:



CTaBUTH ce0s1 HA MECTO JIPYrOro YeIoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYroTo.

Ipunamue cedn u opyaux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXKe B YCIOBUSIX OTKPBITOTO JOCTYIA K
00bIM 00BEMaM HH(POPMAIIUH.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS 0053aTEIBHOTO MPEIMETHOIO COJIEPKaHMsI, YCTAaHOBIEHHOTO
JaHHOW TpuUMepHOW paboueil MporpaMMoii, OTpaxaroT CcHOPMUPOBAHHOCTh Yy OOYHYAIOIIMXCS
YMEHHUI:

MOSICHATh HAa TMPUMEpPaxX CMBICH TMOHATUH <«WHpOpManus», «WHOOPMALMOHHBIA MPOLIECCH,
«00paboTtka nH(popMaINY, «XpaHEHHE HH(POPMALINY, «IIepeaada HHPOPMALIUN;

KOAMPOBATh U JACKOJIUPOBATH COOOIICHHUS 10 3a/IaHHBIM TIpaBUIIaM, I€MOHCTPUPOBATH IIOHUMAaHUE
OCHOBHBIX TMPHHIIMIIOB KOJAMPOBAaHWS WHPOPMAIMKM  PA3IUYHON MPUPOABI  (TEKCTOBOH,
rpaduyeckoii, aynno);cpaBHUBATh JJIMHBI COOOIICHUMN, 3aMUCAHHBIX B Pa3IMUYHBIX al(aBuTax,
OIepUpPOBaTh €AMHUIIAMU U3MEPEHHS UH(POPMALIMOHHOTO 00bEMA U CKOPOCTH IEpelauu JaHHBIX;
OIICHUBATh U CPABHHUBATH Pa3MePhl TCKCTOBBIX, IPapHUUECKUX, 3BYKOBBIX (DAiJIOB M BHICO(AIIIOB;
MPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepeaayu MHpopMaliu, CpaBHUBATD
WX KOJIMYECTBEHHBIC XapaKTCPUCTUKU;

BBIICTISITh OCHOBHBIE JTalbl B HUCTOPUU M TMOHUMATh TEHACHIIMU DPA3BUTHS KOMIIBIOTEPOB H
MIPOrpaMMHOTO 00€CTICUCHHUST;

MOJTy4aTh M KUCIOJIb30BaTh HH(POPMAIIUIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO KOMIBIOTEPA U €T0
OCHOBHBIX 3JIeMEHTax (Ipolieccop, onepaTuBHas NaMsTh, JOJITOBPEMEHHAsI MaMsTh, YCTPONCTBA
BBO/Ia-BbIBO/I);COOTHOCUTh XapaKTEPUCTUKU KOMIIBIOTEpA C 3ajauaMi, pEIIaeMbIMH C €ro
MOMOIIbIO;

OpUEHTUPOBATHCS B MEPAPXUUECKON CTPYKType (ailioBoil cHCTeMbI (3alMUChIBAaTh MOTHOE MM
¢aiina (karanora), myTh K (aility (KaTajaory) mo UMEIOIIEMYCsl OMMMCAHUIO (DailIOBON CTPYKTYPHI
HEKOTOpPOro WH(GOPMAIMOHHOTO HOCHTENs);padoTaTh ¢ (aillioBoil CUCTEMON MepCOHATBLHOTO
KOMIIBIOTEpA C UCIOJB30BaHUEM Ipapuueckoro nHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMHPOBATh,
nepeMeniaTh, NepeMMEHOBBIBATh, YAANATh M apXUBUPOBATh (haillibl U KaTaloru; HMCIONb30BATh
AHTUBUPYCHYIO MPOTPAMMY;

MPEJICTaBISITh PE3YNbTAThl CBOCH JEATENBHOCTH B BUAE CTPYKTYPUPOBAHHBIX UILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIMINHBIX MMPE3ECHTALIHI;

UCKaTh MHPOpMAIUIO B ceTH MHTEepHET (B TOM YHCIIE 10 KJIFOYEBBIM CIIOBaM, MO W300paXKEHUIO),
KPUTHYECKH OTHOCHUTHCS K HaWJIeHHOW WH(OPMAIMH, OCO3HABas OMACHOCTh JUIS JIMYHOCTH H
oOmiecTBa pacrnpoCTPaHEHUsST BPEIOHOCHOW HH(OpPMAIHMK, B TOM YHUCIE SKCTPEMHUCTCKOTO H
TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCII0JIb30BaTh COBPEMEHHBIC CEPBUCH MHTEPHET-KOMMYHUKAIIHIA,

cobmronath TpeOoBaHUs Oe3omacHOW HKcrutyaTanuu TexHuueckux cpeactB WKT; cobmonath
CETEBOM ITUKET, 0a30BBIe HOPMBI HH(POPMAITMOHHOHN ITHKH U TIPpaBa MPHU padoTe ¢ MPUIOKCHHSIMH
Ha JIFOOBIX yCTpOWCTBaxX U B ceTu MHTepHET, BRIOMpaTh O€30MacHbIe CTPATETUH MOBEJCHHS B CETH;
MMETh TPEJCTaBICHUE O BIUMAHUU Hcnoib3oBaHus cpeacTB MKT Ha 310poBhe MOJIb30BATENS U
YMETh MPUMEHSITH METOABI TPODUTAKTUKH.



8 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS 00513aTEILHOTO MPEIMETHOIO COJIEPKaHUsI, YCTAaHOBIEHHOTO
JaHHOW TpuUMepHOW paboueil MporpaMMoii, OTpaxkaroT CHOPMUPOBAHHOCTh Yy OOYHYAIOIIMXCS
YMEHUU:

HOACHATh Ha INpUMEpax pasjindyus MeX1y MO3MLIUOHHBIMH M HEMO3UIUOHHBIMU CHCTEMaMH
CUMCIICHUS;

3alUCBIBaTh M CcpaBHMBAThH Leible yuciaa oT 0 1o 1024 B pa3nuuHBIX MO3UIMOHHBIX CHUCTEMax
cuHcIeHUs (C OCHOBaHUSAMU 2, 8, 16); BBIMOTHITH apuMETHIESCKHIE OTICpaIliy HAJl HUMU;
pPAacKphIBaTh CMBICT TOHSATHH  «BBICKA3bIBAaHME», «IOTMYECKass OIEepalus», <«IOTHYECKoe
BBIPAKECHHEY;

3allUCBIBAaTh JIOTMYECKHE BBIPAKEHUS C MHCIOJIb30BAaHMEM JM3BIOHKIMH, KOHBIOHKLIUU MU
OTPULIAHUS, OIpPENEISATh HCTHUHHOCTb JIOTUYECKUX BBIPAKEHUN, €CJIM W3BECTHBI 3HAYCHMUS
UCTUHHOCTH BXOJIIMX B HEro MEPEMEHHbIX, CTPOUTh TaOJIMIIbI UCTUHHOCTU JUIS JIOTUYECKHUX
BBIPAKECHMUI;

PAaCKpBIBATh CMBICI IMOHATUN <«UCIOJHUTENbY, «AJITOPUTM», «IIporpamma, MOHMMas pPa3HUILY
MEXIy yoTpeOIeHHEM 3TUX TEPMUHOB B OOBIICHHOHN peur U B HH(OPMATHKE;

OIUCBIBATh AJITOPUTM pEIIEHMs 3aJauyd pPa3IUYHbIMU CIIOCOOaMH, B TOM 4YMCJIE B BUJE OJIOK-
CXEMBI;

COCTaBJISITh, BBIIIOJIHATH BPYYHYIO U Ha KOMIBIOTEPE HECIIOKHbBIE AJITOPUTMBI C HCIIOJIb30BAaHUEM
BETBJIICHUI M ILMKJIOB [yl YIpaBlI€HUs HCHOJIHMUTENSIMU, TakuMu kak PobGor, Yepemnarika,
YepTExHUK;

UCMOJIb30BaTh KOHCTaHThl M IIEPEMEHHBbIE PA3JIMYHBIX THUIOB (YMCIOBBIX, JIOTMYECKHX,
CHUMBOJIbHBIX ), @ TAK)KE COJIEPIKAIIME UX BBIPAXKEHUS; UCII0JIb30BATh ONEPATOp MPUCBAUBAHUS;
UCIOJIb30BaTh IpU pPa3paboTKe MPOrpaMM JIOTMYECKHE 3HAYEHMs, ONEpallid U BBIPAXKEHUS C
HUMH;

AQHAIN3UPOBATh TPEUIOKEHHBIE AJNTOPUTMBI, B TOM YHUCJE ONPEHENAThb, KAKHE pE3YJIbTaTh
BO3MO>KHBI PU 33JJAaHHOM MHO>KECTBE UCXO/IHbIX 3HAYEHU;

CO3/1aBaTh U OTJIAXXMBATH MPOTPaMMBbl Ha OJJHOM M3 S3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlIkonbHbIi AnropuTMHUYECKU fI3BIK), pEaTU3yIOIINE HECIOXKHbIE aITOPUTMBI
00pabOTKM YHUCIIOBBIX JIAaHHBIX C MCIIOJB30BAaHMEM LIMKJIOB M BETBIEHHUH, B TOM 4YHCIE
peanusyrolue TpoBepKy ASIUMOCTH OJHOTO LIE€JIOr0 YMCIIa Ha JIPyroe, NPOBEPKY HATYpallbHOTO
YHcia Ha MPOCTOTY, BhIEIEHUS IU(P U3 HATYpaTbHOTO YHCIIA.

9 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHUSI 00S3aTEILHOIO IPEAMETHOTO COAEPKAHUS, YCTAHOBIECHHOTO
JaHHOM NpUMEpHOH pabouell mporpammol, oTpakaroT Cc(HOPMHPOBAHHOCTE Yy OOyUarOIIUXCS
YMCHMMN:

pa3OuBaTh 3a7a4dl Ha TOJ33/a4d; COCTAaBJSATh, BBHIMIOJHITH BPYYHYI0O W Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCIIOIb30BAHUEM BETBIICHUM, IIMKJIOB U BCIIOMOTaTeJIbHBIX aJITOPUTMOB
TSl yIIpaBJICHUS UCTIOMHUTENISIME, TAKUMHU Kak Pobot, Uepenamka, UepTExHUK;

COCTaBISTh M OTJIAXHUBaTh MPOTPAMMBI, PEANTHU3YIONIME THUIIOBBIE alrOPUTMBI 00paOOTKU
YUCJIOBBIX TOCJIEIOBATEILHOCTEH WJIM OJTHOMEPHBIX YHCJIOBBIX MAcCCHBOB (IMMOMCK MaKCHUMYMOB,
MUHHUMYMOB, CYMMbI WJIM KOJIMYECTBA PJIEMEHTOB C 33JITaHHBIMU CBOMCTBAMM) Ha OJJTHOM M3 A3BIKOB
nporpammupoBanusi (Python, C++, Ilackanp, Java, C#, IlIkonbHBIH AJNTOPUTMHYECKUI
SI3bIK);pacKpbIBaTh CMBICI TIOHATHUH «MOJIETbY, «MOJCTUPOBAHUEY, OMPEACTATh BUABI MOJETEH;
OIICHUBATH aJIEKBATHOCTHh MOJIEITH MOJICTUPYEMOMY OOBEKTY U IEJISIM MOJICITUPOBAHUS;



UCTIONB30BaTh Tpadbl U AEpeBbs UL MOJECIMPOBAHUS CHUCTEM CETEBOM M HEPapXUUECKOU
CTPYKTYpbI; HAXOJUTh KpaTuaiiuii myTs B rpade;

BBIOMPATh CIOCOO MPEICTABICHUS JAaHHBIX B COOTBETCTBUU C TOCTABICHHOM 3aaayeil (TaOiuipbl,
CXEMBI, TpaQUKH, JUarpaMMbl) C HCIOJIb30BAHUEM COOTBETCTBYIOIIMX INPOrPAMMHBIX CPEICTB
00paboTKH JaHHBIX;

UCIOJIb30BaTh 3JIEKTPOHHbIE TaOIMIbI JUIsl 00paOOTKM, aHalW3a M BHU3YyaJIM3allMU YHCIIOBBIX
JAHHBIX, B TOM YHCJIE C BBIZACICHHEM IUara3oHa TaOJIHIbl U yNOpsSJOoYMBaHUEM (COPTUPOBKON)
€ro 3JIEMEHTOB;

CO3/1aBaTh U MPHUMEHATH B 3JEKTPOHHBIX TaOIUIax (GOpMYIIbl Al pacu€ToB C MCIOJIb30BaHUEM
BCTPOCHHBIX apu(pMeTHuecKuX (QyHKIMH (CyMMHUpOBaHME W HOJACYET 3HAUEHH, OTBEYArOIIUX
3aJJaHHOMY YCJIOBHUIO, cpelHee apudmMeTrnueckoe, MOUCK MAaKCHMAaJIbHOTO W MHHHUMAIBHOTO
3Ha4YeHUs1), aOCOIIOTHOM, OTHOCUTENILHON, CMEIIIAHHON aJpecalny;

UCTIOJIb30BaTh 3JIEKTPOHHBIC TAOJMIBI JJIS YUCICHHOTO MOJEIMPOBAHUS B MPOCTHIX 33/Ja4ax W3
pasHbIX IPEIMETHBIX 00JIaCTEH;

UCIIOJIb30BaTh COBPEMEHHbIE MHTEPHET-CEPBUCHI (B TOM 4YHCIIE KOMMYHUKAIIMOHHBIE CEPBUCHI,
o0ayHble XpaHWJIMILA JAaHHBIX, OHJAMH-NIPOrpamMMbl (TEKCTOBbIE M rpaduyecKue peaakTOpBhl,
cpensl pa3paboTKH)) B y9eOHOM U TOBCETHEBHOM JIEATEIIBHOCTH;

OPUBOAUTh  TPUMEpPhl  HCHOJB30BaHHUA  TI'C€OMH(POPMALMOHHBIX  CEPBUCOB,  CEPBUCOB
rOCYyJapCTBEHHBIX YCIYT, OOpa30BaTeNbHBIX CEpBUCOB ceTd IMHTepHer B ydeOHOW U
IIOBCEHEBHOI 1€ATEILHOCTH;

UCIIOJIb30BaTh PA3JIMYHbIE CPEJCTBA 3allUThl OT BPEIOHOCHOTO IPOrPaMMHOI0O OOecredYeHus,
3alMIIATh IEPCOHATBHYIO0 HH(OPMAIMIO OT HECAHKLIMOHUPOBAHHOI'O AOCTYIA U €r0 NOCIEICTBHUMA
(pasriaieHusi, MOJAMEHBI, yTPaThl IaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX U COLUAIIBHO-
IICUXOJIOTUYECKUX aCIEKTOB MCIOJIb30BaHUS ceTH MHTepHeT (cereBas aHOHMMHOCTb, LU(POBOIL
Clle]l, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONIACHOCTh BPEIOHOCHOTO KO/1a);

pacrio3HaBaTh MONBITKU U MPeNyNpekaaTh BOBICUEHHE Ce0sl U OKPY)KAIOLINX B JIECTPYKTHUBHbBIE U
KpUMUHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM UHMCiie KUOEPOYIITUHT, (DUILLIUHT).
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