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OenepanbHas paboyass mporpamMmma mo ydyeOHoMy mnpeamety «MHpopmarukay
(npenmetHass obnacth «MaTtemaTuka U HMH(pOpPMATUKa») (l1ajiee COOTBETCTBEHHO —
nporpaMMa 1o uH(opMaruke, WHPOpPMATHKA) BKIIOYAET MOSCHUTEIBHYIO 3aIlHCKY,
colepkaHne  OOy4eHHS, IUIAHUPYEeMbIe  pPe3yJbTaThl  OCBOCHHSI  MPOTPaMMBI
1o HpOpPMaATHKE, TEMATHIECKOE TIJITAHUPOBAHHUE.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o wuHpOpMATHKE HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHUsA, MPEACTABICHHBIX
B ®I'OC 00O, a takxke penepanbHOil pabodelt mporpaMMbl BOCITUTaHUS.

[Iporpamma no umHdopmaTHKe Na€T MPEACTaBICHUE O IENAX, OOIel CTpaTeruu
OOydeHHMs, BOCIHMTAHMS U Pa3BUTHS OOYYAIONIMXCA CpPEACTBAMH HWHOOPMATUKHU
Ha 0a30BOM YypOBHE, YCTaHABIMBAECT 00s3aTebHOE TMPEIMETHOE COACpKAHUE,
IPEeyCMaTPUBAET €r0 CTPYKTYPUPOBAHHUE IO pa3iesiaM U TEMAM.

[Iporpamma 1o WH(OpPMATHKE OINpenensieT KOJIMYECTBEHHbIE M KAuECTBEHHBIE
XapaKTEpUCTUKU Yy4eOHOro marepuana g KaXKJoro roja HU3y4eHus, B TOM YHCIIE
JUISL  COJIEP’KATeNIbHOTO HAIOJIHEHUSI Pa3HOr0 BHUJA KOHTPOJA (MPOMEXKYTOUHON
aTTecTallui OOYYaroIINXCs, BCEPOCCUMCKUX MPOBEPOUYHBIX PabOT, rocydapCTBEHHOU
HUTOTOBOM aTTeCTAINH).

[Iporpamma 1o mHGOPMATUKE SIBISETCS OCHOBOW [IJIi COCTABJICHHS aBTOPCKUX
y4€0HBIX TPOrpaMM, TEMATUUYECKOTO INIAHUPOBAHUS Kypca YUUTEIIEM.

Henssmu m3ydenuss mHQOpPMATHKH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SBIISIFOTCSL:

(dbopMUpOBaHHME OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAaykKd WH(POPMATHKUA, MOCTIKCHHUSM HAYIHO-TEXHUYECKOTO
mporpecca ©  OOIIECTBEHHOM TPAKTUKH, 3a CUYET Ppa3BUTHS TPEACTABICHUI
00 mH(poOpMaIMu Kak O BKHEWUIIIEM CTPATETMUYECKOM PECypce pa3BUTHSA JIMYHOCTH,
rocyJapcrBa, oO0INEeCTBa, TMOHUMAaHHUS  pPOJM  HMH(DOPMALMOHHBIX  TPOIECCOB,
WH(OPMAIIMOHHBIX PECYPCOB U MH(MOPMAIITMOHHBIX TEXHOJIOTHI B yCIOBUSAX ITUGPOBOU
TpaHcpopMalui MHOTUX cep KU3HU COBPEMEHHOI0 00IIECTBA;

oOecrieueHue  YCJIOBHH, CHOCOOCTBYIOUIMX  Pa3BUTHIO  AJTOPUTMUYECKOTO
MBIIUICHUST KaK  HEOOXOAUMOrO  YyCIOBHS  MPO(ECCHOHANLHON  JesTeIbHOCTH
B COBPEMEHHOM HWH(OPMAIIMOHHOM OOIECTBE, MPEAINOJIATaloIIEr0 CIOCOOHOCTh
oOyuarolierocst pa30MBaTh CIOKHBIE 33J]a4l Ha OoJiee MPOCThIE MO/13a/1a41, CPaBHUBATh
HOBBIC 33J]a4M C 3aJayaMH, PEIIEHHBIMU paHee, ONpelNesisATh IIark IS JOCTHXKEHHUS
pe3yJsbTara v Tak Jiajee;

dopMupoBaHME W  pa3BUTHE KOMIIETEHIIMHA  OOydJaronmmxcsi B  o0iactu
WCIIOJIb30BaHUST HMH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM, B TOM YHCIIE
3HaHWM, YMEHHUM ¥ HaABBIKOB paboOThl C uH)OpMaImen, MporpaMMUPOBaAHNUS,
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KOMMYHHUKAllUM B COBPEMEHHBIX IM(POBBIX Cpeax B YCJIOBUSX oOecreyeHus
MH(}OPMAIIMOHHOM 0€30aCHOCTH JINYHOCTU 00 y4aroLerocs;

BOCIIUTAHUE OTBETCTBEHHOI'O W M30MPATENLHOTO OTHOLICHUS K WH(GOpMAIUu
C y4€TOM TMpaBOBBIX M OTUYECKUX AaCIEKTOB €€ pacHpOCTPAHEHHUs, CTPEMIICHUS
K MpPOJOJDKEHHUIO oOpa3oBaHus B o0jacTM HMH(POPMALMOHHBIX TEXHOJOTHM H
CO3UATENBHOMN IEATEIBHOCTH C MPUMEHEHHEM CPECTB NH(POPMAIITMOHHBIX TEXHOJIOTHH.

NudopmaTtika B OCHOBHOM 00IIIEeM 00pa3oBaHUU OTPAXKAET:

CYUIHOCTh HH(OPMATUKH KaK HAYYHON TUCIUIUIMHBI, U3y4aroie 3aKOHOMEPHOCTH
OpOTeKaHUs] Y  BO3MOXKHOCTH  aBTOMAaTH3allMd  HMHQOPMAIMOHHBIX  IPOLIECCOB
B Pa3JINYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHUSI UH(POPMATUKH, TIPEXK]IE BCErO0 NUHPOPMAIMOHHbBIE
TEXHOJIOTUH, YIIPABIIEHUE U COIUAIBHYIO CPepy;

MEXAUCIUIUIMHAPHBIA ~ Xapaktep  MHGQOpPMATMKM U HUHQOPMAIMOHHOU
NeSTENbHOCTH.

N3yuenne mH(GOpMATUKN OKAa3bIBACT CYIIECTBEHHOE BIHMSHUE Ha (OpPMHUpPOBAHHE
MHUPOBO33pEHUST O0YYaIOLIErocs, €ro XU3HEHHYIO MO3UINIO, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHUSA TPUHUIUNOB (YHKIIMOHUPOBAHUS W HCIONb30BAHUS WH(GOPMAIIMOHHBIX
TEXHOJIOTUI KaK HEOOXOJUMOr0 MHCTPYMEHTA MPAKTUYECKH JTI000H ACSITENbHOCTH U
OJHOrO0 M3 Haubojee 3HAUYUMbBIX TEXHOJOTMUECKUX JOCTHIKEHHM COBPEMEHHOMN
qUBWIM3aLMK. MHOrME NpeAMETHbIE 3HaHMSI U CHOCOOBI JIEATEIbHOCTH, OCBOCHHBIE
O0y4aroUIMMUCs MPU U3Y4YEHUU HH(POPMATHUKH, HAXOAAT MPUMEHEHHE KaK B paMKax
00pa3oBaTeIbHOrO Mpollecca MPH HM3YyYEHUH APYTrUX MPEAMETHBIX 00JacTeil, Tak H
B WHBIX )KH3HEHHBIX CUTYallUsAX, CTAHOBSITCS 3HAYMMBIMU I (DOPMUPOBAHUS KauecTB
JMYHOCTH, TO €CTh OPUECHTHPOBAHBI Ha (POPMUPOBAHHE METATIPEAMETHBIX U JIMYHOCTHBIX
pe3yJIbTaTOB OO0 YyUCHUS.

OcHoBHbIe 3amaun  ydeOHoro mpeamera «MHbopmarukay — cPopMUPOBATH
y 00y4aromuxcs:

MOHMMAaHUE MPUHIMIIOB YCTPONCTBA M (HYHKIIMOHUPOBAHUS OOBEKTOB IU(PPOBOTO
OKpY)KEHUS, MpEACTaBICHUS 00 HCTOpUU M TEHACHLMSIX pa3BUTHS HH(POPMATUKH
nepuroja uppoBor TpaHCPOPMaLIUU COBPEMEHHOTO OOIIECTRA;

3HAHMS, YMEHHUS M HaBBIKM T'PAMOTHOM TOCTAaHOBKHM 3aJlay, BO3HUKAIOUIUX
B MPAKTUYECKOM JESATENbHOCTH, I WX PEUICHUS C MOMOIIbI0 HH(YOPMAIMOHHBIX
TEXHOJIOTUI, YMEHUS U HAaBBIKU (POPMAJIM30BAHHOTO ONMCAHM I TOCTABJICHHBIX 3a/1a4;

0a3zoBbie 3HaHUS 00 UHGPOPMAIIMOHHOM MOJCIMPOBAHUUA, B TOM YHUCIE
0 MaTeMaTHYeCKOM MOJICITMPOBAHUU;

3HaHWE OCHOBHBIX ANTOPUTMHYECKUX CTPYKTYP U YMEHHUE NMPUMEHSTH 3TH 3HAHUS
JUTS TIOCTPOEHUS AITOPUTMOB PEIICHUS 3a/1a4 0 UX MaTEMaTHUYECKUM MOEIISIM;

YMEHHUS U HaBBIKU COCTABJIEHUS MTPOCTHIX MPOTrpamMM IO MOCTPOCHHOMY aIrOPUTMY
Ha OJHOM U3 A3BIKOB IPOrPaMMHUPOBAHUs BEICOKOT'O YPOBHS;

YMEHUS U HaBbIKK 3((HEKTUBHOIO UCMOIb30BAHUS OCHOBHBIX THUIIOB MPUKIIAIHBIX
nporpamMMm  (MPWJIOKEHUH) 00IIero Ha3HaueHUs W UHGOPMALMOHHBIX CHCTEM
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JUISL pellIeHUs] ¢ MX TMOMOIIBIO MPAKTUYECKUX 3ajad, BiaJeHUue 0a30BbIMH HOpMaMu
UH(OPMAIIMOHHON YTUKU U TIpaBa, OCHOBaMU UH(OpMAIMOHHON 0€301acHOCTH;

YMEHHE IPaMOTHO MHTEPIPETUPOBATh PE3YJIbTaThl PEUICHUS TPAKTUUECKUX 3aad
C TOMOIIbI0 HHGOPMAIIMOHHBIX TEXHOJIOTHH, MPUMEHATHh MOJYUYECHHBIC PE3YyJbTATh
B MIPAKTUYECKON AEATEIBHOCTH.

Henmu w 3amaun u3ydeHus HWHQPOPMATHKA HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl OMPEACISIIOT CTPYKTYPY OCHOBHOTO COJEpP)KaHMSI Y4eOHOro mpeaMera
B BHJIE CJICIYIOLIMX YETHIPEX TEMATUUECKUX PA3/EIOB:

1(poBas r(paMOTHOCTb;

TEOPETUIECKHE OCHOBBI HH(DOPMATHKH;

ITOPUTMBI U IPOTPaMMHUPOBAHUE;

UH(OPMAIIMOHHBIE TEXHOJIOTHH.

OO61iee yncIo YacoB, PEKOMEHAOBAHHBIX JJI U3y4eHUs: HHPOPMATUKHU HA Oa30BOM
ypoBHe, — 102 4gaca: B 7 knacce — 34 yaca (1 yac B Henemwo), B 8 kiacce — 34 yaca
(1 gac B Hegenmo0), B 9 knacce — 34 yaca (1 yac B Hezielo).
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COJEPXXAHUE OBYYEHUA

7 KJIIACC

Hudposasi rpaMoTHOCTH
Komnvromep — ynusepcanvroe ycmpoticmeo 00pabomku 0aHHvIx

KoMmmbproTep — yHUBEpCalIbHOE BBIYUCIHUTEIILHOE YCTPOMCTBO, paboTaroliee
o mnporpamMme. THUMNbl KOMIOBIOTEPOB: MNEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYITEPKOMIBIOTEPHl. MOOMIIbHBIE YCTPOICTBA.

OcHOBHbBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Iponeccop. OneparuBHas
M JIOJTOBPEMEHHAsl MaMsTh. Y CTPOMCTBA BBOJA U BbIBOJIA. CEHCOPHBIN BBOJ, JATUYHUKHU
MOOWMIIBHBIX YCTPONCTB, CPEACTBA OMOMETPHUIECKON ayTeHTHU(DHUKAITNN.

Hctopus pa3BuTHs KOMIIBIOTEPOB M MpOrpaMMHOrO obOecrnedenwus. [lokoseHus
KOMIbIOTEPOB. COBpEMEHHBIE TEHICHIIUY PAa3BUTH KOMIBIOTEPOB. CyNIEpKOMIBIOTEPHI.

[TapanenbHbIE BEIYUCICHHUS.

[lepconanbHblii kommnbroTep. [Iporieccop u ero xapakTepuCTUKH (TaKTOBAs 4acToOTaA,
paspsiaHocTh). OnepatuBHas namMsTh. JloJaroBpeMeHHas mHamsiTh. Y CTpOWCTBa BBOJAA
1 BbIBOJIa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAs MaMSITh KOMIBIOTEPA, KECTKUN U
TBEPJOTENbHBIN JIUCK, TOCTOSIHHAs MaMsATh CMapToHa) M CKOPOCTh JOCTYyIa
JUISL PA3JIMYHBIX BUJOB HOCUTEJIEH.

TexHuka 0€30MacHOCTH U MpaBujia padOThl HA KOMIIBIOTEPE.

IIpoepammul u dannvie

[IporpammHoe  oOecnieueHue  kommbloTepa.  [IpukianHoe  mporpammHoOe
obecnieuenue. CuctemHoe nmporpamMmmHoe obecrieueHue. CUcTeMbl MPOrpaMMHUPOBAHUS.
[IpaBoBasi oxpaHa mnporpaMM U JaHHbIX. becmiaTHble M YCIOBHO-O€CIIIaTHBIE
nporpamMmbl. CBOOOIHOE TPOrpaMMHOE 0OeCIeUeHHE.

®aitnbl 1 manku (karajgoru). [IpuHIuner moctpoeHus ¢daiaoBsix cuctem. [loaHoe
uMs ¢aiina (manku). [lyte x daiiny (manke). Pabora ¢ daiimamu u karamoramu
CPEACTBAMM OIIEPALIMOHHOM CHUCTEMBI: CO3JaHHE, KOIHUPOBAHME, IIEPEMELICHUE,
NepeMMEHOBaHNE U yjaneHue (ainoB u manok (katanoroB). Tumsl Qaitnos. CBoiicTBa
¢aiioB. XapakTepHble pa3Mmepbl (aillloB pa3MYHBIX TUIOB (CTpaHHUIAa TEKCTa,
JJIEKTPOHHAsl KHUTa, QoTtorpadus, 3amuch IECHH, BUACOKIMUI, IOIHOMETPaXKHBIN
¢unbM). ApxuBanus JaHHBIX. Vcmonmb3oBaHUE MporpamMMm-apxuBaTopoB. DailoBbIN
meHemxkep. [louck daitsioB cpeacTBaMu OnepalliOHHON CUCTEMBI.

KoMmbroTepHsle BUPYCBl M Jpyrue BPEAOHOCHBIE IporpamMsbl. IIporpammel
JUTSL 3aIUTHI OT BUPYCOB.

Komnvromepnvie cemu

OO0benuHeHne KoMmblOTepoB B ceTb. Cerb MHTEepHET. BeO-cTpanuiia, BeO-caidr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilonckossie cucremsl. [lonck nHbOpMaIuu
IO KJTFOYEBBIM CJI0BAM U I10 M300pakeHn10. JlocTOBEpHOCTh HH(OPMAITUH, TTOTYICHHON
u3 nrepHera.

CoBpeMeHHBIE CEPBUCH HMHTEPHET-KOMM YHUKAITUH.
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CereBoil 3TUKET, 0a30Bble HOPMBI MH(POPMALIMOHHOW 3TUKHU U MpaBa MpHU padboTre
B UnTepnere. Ctpareruu 6e3omacHoro noseneHus B MiHTepHere.

TeopeTnueckue 0CHOBBI HH(pOpMATHKH
Hugpopmayus u ungopmayuonnvie npoyeccol

Nudopmariust — o1HO U3 OCHOBHBIX MOHSTUN COBPEMEHHOW HAYKH.

Nudopmaruss kak cBeAeHMs, NpeIHA3HAUYCHHBIE [JIsI BOCIPHUATHUS UYEJIOBEKOM,
u uH(popmaIms Kak JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbl aBTOMATH3UPOBAHHOM
CHUCTEMOM.

JluckpeTHOCTh JTaHHBIX. BO3MOXHOCTH OIKCaHUS HENPEPHIBHBIX OOBEKTOB H
MPOLIECCOB C TOMOUIBIO TUCKPETHBIX JaHHBIX.

NudopmanmonHble MpOIECCHl — MPOLECChl, CBS3aHHBIE C  XPaHEHUEM,
npeoOpa30BaHUEM U Mepeayeii TaHHbIX.

IIpeocmasnenue ungopmayuu

CumBon. Andasutr. MomHocts andasuta. PazHooOpasue S3bIKOB U ayi(paBUTOB.
EctectBennbie u hopmabHbIe S3bIKU. AJ(aBUT TEKCTOB Ha PYCCKOM s3bIKE. J|BOMUHBIN
andaBut. KoaudecTBo BCEBO3ZMOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMI) (PUKCUPOBAHHOM
JUIMHBI B JBoMYHOM andasute. [IpeoOpazoBanue mroboro andaBuTa K JBOUYHOMY.
KonuuectBo pa3invyuHbBIX CIOB (PUKCUPOBAHHOW [JIMHBI B al(aBUTE OINPEACIEHHOU
MOILIHOCTH.

KoaupoBanue cMMBOJIOB OAHOTO aj(aBUTa C MOMOILBIO KOJOBBIX CIIOB B JAPYroM
andasute, KoJ0Bas TabIUIlA, TEKOAUPOBAHUE.

JIBonunsiil koA. [IpencraBieHrne JaHHBIX B KOMIBIOTEPE KAK TEKCTOB B IBOMYHOM
andasure.

Nudopmarnmonnsiii 00bEM JaHHBIX. BUT — MHUHMMallbHas €IWHUIA KOJIMYECTBA
uHopMaI — JBOMYHBIA pa3psa. EauHuier nsmepenus nuHPOpMaAIMOHHOTO 00bEMa
naHHbIX. but, OaliT, KujmobanT, MeradaiT, ruradamT.

CkopocTh nepenaun JaHHbIX. EAMHUIBI CKOPOCTHU NEpeNayu JaHHBIX.

KonnpoBanne tekcroB. PaBHOMepHsli kox. HepaBHomepnbii kox. Komuposka
ASCIl.  Bocbmubutneie koaupoBku. Ilonsarue o kogupoBkax UNICODE.
JlexoaupoBaHue COOOLIEHUN C HKCIOJIb30BAaHUEM PABHOMEPHOTO U HEPABHOMEPHOI'O
koaa. UadopmarmonHblii 00bEM TEKcTa.

HckaxxeHnne nHpopManuu py nepegaye.

Oo01iee npencTaBiaeHUE O HUPPOBOM IMPEICTABICHUH ayJUOBU3yaIbHBIX U APYTUX
HENPEPHIBHBIX JaHHBIX.

Konuposanue 1npera. LleroBbie Mmoaenu. Moaens RGB. I'nyOuna konupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TpeacraBieHue wu3oOpaxenuil. Ilukcens. Oienka
uH(}OpMaIIMOHHOr0 00bEMa rpa@UUECKUX TaHHBIX JJIsl paCTPOBOTO U300paKEeHUSI.

Konmuposanue 3Byka. PazpsaHocts 1 yactora 3anucu. KoinuecTBo KaHaIOB 3aIiCH.

OueHka KOJIMYECTBEHHBIX [apaMEeTpOB, CBS3aHHBIX C TMPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DaiisioB.
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NudopMmanoHHbIe TEXHOJIOT MU
Texcmogvie 0oKymeHmbl

TexkcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ab3al], CTpoKa,
CJIOBO, CUMBOII).

TekcToBBIM  TpoHEeccop — HMHCTPYMEHT CO3/[aHMs, PEIAKTUPOBAHUS U
dbopmarupoBanus TekcToB. [IpaBuiia Habopa TekcTa. PenaktupoBanue tekcra. CBoCTBA
cumBosioB. pudt. Tunel mpudroB (pyOlsieHble, ¢ 3aceuKkaMy, MOHOIIMPUHHBIE).
[TonyxxupHoe u KypcuBHOe Hadepranue. CBoiicTBa ab3aleB: TpaHUIIBI, a03aIHBIN
OTCTYI, UHTEPBaJ, BeipaBHUBaHUE. [lapameTpsl cTpanuibl. CTuneBoe hopMaTUpOBaHHE.

CtpykrypupoBaHue HHPOpMAlMA C  TOMOMIIBIO  CIOUCKOB M TaOjwIl.
MHuoroypoBHeBsie criucku. Jlo0aBieHne Tabaul] B TEKCTOBBIE TOKYMEHTHI.

BceraBka wu300paxkeHUN B TEKCTOBbIE JOKYMEHThL. OOTekaHue H300paKeHUI
TEeKCTOM. BKiloueHune B TEKCTOBBIN TOKYMEHT Auarpamm, (GopMyii, HyMepaluy CTpaHuIl,
KOJIOHTUTYJIOB, CCBIJIOK U APYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOJ TEKCTA.
OnTtuyeckoe pacro3HaBaHue Tekcra. KommbrorepHslid mnepeBoa. lcmonb3oBaHue
cepBucoB VHTepHETE i1 00pabOTKH TEKCTA.

Komnviomepnas epaghuxa

3HaKOMCTBO ¢ rpaduueckumMu penaktopamu. Pactposeie pucynku. Mcnonbs3oBanue
rpadUIecKuX MPUMHUTHBOB.

Onepanyiyi penakTUPOBaHUS TpaPUUYECKUX OOBEKTOB, B TOM HHCIE IUDPOBBIX
dboTorpaduii: u3MEeHEHHE pazMepa, 00pe3Ka, MOBOPOT, OTPAKEHHUE, paboTa ¢ 00JaCTIMU
(BBIZICTICHHE, KOMHPOBAaHWE, 3allUBKa I[BETOM), KOPPEKIMS IIBETa, SIPKOCTH U
KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHne BEKTOPHBIX PUCYHKOB BCTPOSCHHBIMHU CPEICTBAMM
TEKCTOBOTO MPOIECCOPa WM IPYTUX Mporpamm (mpuioxeHui). JlodaBneHrne BEKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynemumeoutinvie npezeHmayuu

[ToaroroBka MyasTUMEAUHHBIX TTpe3eHTanuil. Cnaiia. JlobaBineHre Ha claij] TeKcTa
U n300paxkeHuit. PaboTa ¢ HECKOIBKUMHU Claii1aMu.

JloGaBieHue Ha ciaii ayIMOBU3YaJIbHBIX TaHHBIX. AHUMaIUs. [ umepcchlIKy.

8 KJIACC

TeopeTnueckue 0CHOBBI HH(pOpMATHKHI
Cucmemul cuucnenus

Heno3unnoHHble U MO3UIMOHHBIE CUCTEMBbI cuucieHus. AndaBut. OcHOBaHHE.
Pa3Bépuyras ¢opma 3anucu umcna. llepeBog B JECATUUHYIO CHUCTEMY 4YHCEN,
3alCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cunciieHusl.
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JIBonunasi cucrema cuucienus. [lepeBon nensix uncen B npenenax ot 0 mo 1024
B JIBOMYHYIO CUCTEMY cuuclieHus1. BocbMepuuHas cucrema cuucieHus. [lepeBon uncen
U3 BOCBMEPUYHOW CHUCTEMbl B JIBOMYHYIO U JECATUYHYIO CHUCTEMbl U 0OpaTHO.
[llectHaamaTepuunas cucrema cuucieHus. llepeBog ducen w3 HIECTHAAUATEPUUHOMN
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI M1 OOpPaTHO.
ApudmMernyeckre onepalny B IBOUYHON CUCTEME CUNCIICHUS.

Onemenmoi mamemamu4eckou 102UKU

Jlormueckue BBICKA3bIBAHUSL. Jlornueckue 3HA4YCHUS BBICKa3bIBAaHH.
DJleMeHTapHbIC " COCTaBHBIC BBICKA3bIBaHMSI. Jlormueckue orepaluu:
«» (KOHBIOHKIMS, JIOTHYECKOE YMHOXEHHUE), <«WI» (AU3BIOHKIUSA, JOTHUYECKOEe
CIIOXKEHUE), «He» (jmoruueckoe oTpuianue). llpuopurer JOrMYecKux ornepauu.
OnpeneneHre HUCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUS, €CJIM HW3BECTHBI 3HAUYECHUS
MCTUHHOCTU BXOJSIIMX B HET'O AJIEMEHTAPHBIX BhICKa3bIBaHU. JIOrMYecKue BhIpaKEHUS.
[IpaBuna 3amMcu JIOTHYECKUX BbIpakeHHi. [locTpoenue TabmuI HMCTHHHOCTH
JIOTUYECKUX BBIPAKEHUI.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBaHHE
Hcnonnumenu u ancopummsi. Ancopummuueckue KOHCMpYKyuu

[Tonsatne anroputma. McnosHutenn anropuTMOoB. ANTOPATM KaK TUIAH YIIPaBIICHUS
UCIIOJIHUTETIEM.

CaotictBa anroputMa. CriocoObl 3amucu anropuTMma (CIOBECHBIM, B BUAE OJIOK-
CXEMBI, IPOrpaMma).

AnropuT™MHUecKHE KOHCTpYKUMH. KoHCTpykuus «cienoBanuey. JIMHeHHbIN
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX aIrOPUTMOB: HEBO3MOXKHOCThH MPETyCMOTPETh
3aBUCUMOCTbD MMOCJICIOBATEILHOCTH BBIMOTHAEMBIX ACHCTBUM OT UCXOAHBIX JaHHBIX.

KoHcTpykiusi  «BeTBieHHE»: TONHAas U HemnodHas ¢opMbl. BeinmoaHeHue
U HEBBIMOJIHEHUE YCJIOBUSI (MCTUHHOCTh M JIOKHOCTH BbICKa3zbiBaHus). IIpocTeie u
COCTABHBIE YCJIOBHSI.

KoHCTpyKlMsi  «TIOBTOpPEHUsS»: IMKIBI C 33JlaHHBIM YHUCJIOM I[OBTOPEHUH,
C YCIIOBUEM BBITIOJIHEHHUSI, C IEPEMEHHON 1UKJIA.

Pazpaborka st (opManmbHOrO  HWCHOJNHUTENIS  alTOPUTMA, TMPUBOJSIIETO
K TpeOyeMOoMy pe3yJibTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIIOJIb30BAHUEM IIMKJIOB M BETBICHUW JIs1 YIPABIICHUS
dbopMaTbHBIMU UCIIOJIHUTEISIMU, TakuMu Kak PobGor, Yepenamika, YepTEéKHUK.
BrinonaHeHre alropuTMoB BpYYHYIO U HAa KOMIbIOTEpe. CHHTAKCUYECKHUE U JIOTUYECKUE
omnOku. OTKa3bI.

A3biK npoepammuposarus

Azpik  mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IIkonbHbIH
AnropurMudeckuil SA3bIK).

Cucrema nmporpaMMHUpOBaHUs: PEAAKTOP TEKCTA IPOrPaMM, TPAHCIIATOP, OTIATUHK.
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[lepemennasi: Tun, ums, 3HaueHue. Llenble, BeIIECTBEHHbIE W CHUMBOJBHBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHHs. ApUPMETUYECKUE BBIPAKEHUS U TOPSIAOK UX
BbluKciieHUs. Onepaluu C LEeJbIMU YHCIAMU: LEJOYUCIECHHOE [EJIEHHE, OCTaTOK
OT JICJICHUS.

BerBnenus. CocraBHble ycnoBus (3alMCh JOTUYECKUX BBIPAXKEHUN HA M3y4aeMOM
A3BbIKE MporpaMMupoBanusi). HaxokaeHne MUHMMyMa U MakCUMyMa U3 ABYX, TPEX U
4yeThIpEX yncen. Pellenne KBagpaTHOrO YpaBHEHUS, UMEIOILETO BEIECTBEHHBIE KOPHH.

Juanorosas OTiaAKa MpPOrpaMM: MOIIArOBOE BBINOJIHEHUE, IPOCMOTP 3HAYECHHI
BEJIMYMH, OTJIaJJOYHBIN BBIBOJI, BEIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBKinaa s HaXOXACHUS HaHOONbIIETO OOIIETro
JeNUTeNsl JBYX HaTypajbHbIX uwucen. Pa30ueHue 3amucu HaTypaidbHOro 4Yucia
B TMO3UIIMOHHON CHUCTEME C OCHOBAHMEM, MEHBIIUM WIM paBHbIM 10, HA OTAENbHBIC
1 dpel.

[ukn ¢ mepeMeHHON. AJTOPUTMBI IPOBEPKH JEITMMOCTH OJHOIO LIEJIOr0 4uciaa
Ha JApYyroe, NpOBEPKU HATYPAJTBLHOIO YUCIIA HA ITPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIE€pEMEHHEIE.
[TocumBonbHass 00paboTka cTpok. [loAcu€r 4acTOThl MOSIBIEHUS CHMBOJIA B CTPOKE.
Bcerpoennbie ¢hyHKIIMM 17151 00pabOTKU CTPOK.

Ananusz aneopummos

OnpeneneHue BO3MOXHBIX pE3yJIbTaTOB pabOTHl aJrOpUTMa TIPH  JIAHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OIPEHACICHHE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOJISIINX K TAHHOMY PE3YJIbTATYy.

9 KUIIACC

Hudposast rpaMoTHOCTH
I'nobanvuas cemv Humepnem u cmpamezuu 6€30nacHo2o nogeoenust 8 Heti
I'mo6ansuas ceth UnTeprer. [P-anpeca y3nos. CeteBoe xpaHeHUE JaHHBIX. MeTObI
WHMBUTyaJTbHOTO M KOJUIEKTUBHOTO pa3MelleHus HOBOM uHpopManuu B MHTepHeTe.
Bonbiive nanHbie (MHTEpHET-AaHHbIE, B YACTHOCTU JJAHHBIE COIMATIBHBIX CETEH).
[Tonarne o006 wuHpOpMaMOHHONW 0€30MacCHOCTH. YTPo3bl HHGOPMAITMOHHOM
0e30macHOCTH IpH padoTe B II100aTBHON CETH U METO/IbI MPOTHUBOCHCTBUS UM. [IpaBuna
Oe3omacHoi ayreHTU(UKanuu. 3anuTa IM9Hor nHpopmannu B IaTepuere. bezonacHsie
crpateruu noseaeHus B Uatepuere. [Ipexynpexaenne BOBICUCHUS B JECTPYKTHBHBIC U
KpPUMUHAIIbHBIE (DOPMBI CETEBOM AKTUBHOCTH (KHOEpOYJUIMHI, (DUIIMHT U Jpyrue

(bopMbI).
Paboma 6 ungpopmayuonnom npocmpancmee
Bunel nesrenbHoctH B WHTepHETE. HHTEPHET-CEPBUCHL: KOMMYHUKALMOHHbBIC

CEpBUCHI (MOYTOBAsI CyX)0a, BU1€0-KOH(GEPEHII-CBS3b U JPYTUE), CIIPABOUHBIE CITY>KOBI
(kapTel, pacnucaHus M JpYrue), IOUCKOBBIE CIYXKObI, CIIy)KObl OOHOBJICHUS

10



denepanpHas padoyas nporpamma | Madopmartuka. 7-9 kinaccel (0a30BbIid YPOBCHD)

porpaMMHOro oOecriedeHuss u Jpyrue ciayxOobl. CepBUCHI TOCYAAPCTBEHHBIX YCIYT.
OOnaunble XpaHWIuIIa JaHHBIX. CpeacTBa COBMECTHOH pa3pabOTKU JOKYMEHTOB
(onnaiin-oducsl). [IporpamMmmHoe obecriedeHre Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBbBIC
U rpaduyuecKkre peaakTopbl, Cpeabl pa3padOTKH MPOrPaMM.

Teoperuueckue 0CHOBbI HH(OPMATHUKH
Mooenuposanue kax memoo nO3HAHUSL

Mopenb. 3amauu, peliaeMble C IMOMOIIbI MoxaenupoBanus. Kriaccudukanuu
Mojenel. MarepuaiibHble (HaTypHbIE) U HHGOPMalMOHHBIE Moaenu. HenmpepbiBHbIE U
JTUCKpeTHble Monaenu. HMmurtauuonuele Moaenu. HMrposeie Mogenu. OleHka
aJICKBaTHOCTH MOJIEIH MOJICTTUPYEMOMY OOBEKTY U IEJISIM MOJICIIUPOBAHUS.

Tabnuunsie Mogenu. Tabmuiia Kak IPeICTaBICHUE OTHOIICHUS.

baspl nannbix. OT60p B TabIUIIE CTPOK, YAOBIETBOPSIONIMX 33JAHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, nyrs. OpueHTUPOBAaHHbBIE U HEOPUEHTUPOBAHHBIE TPadbl.
Jmuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytu Mexay BepiimHaMmu rpada.
[Touck ontumansHOro mytu B rpade. HayanbHas BepmimHa (MCTOYHMK) U KOHEYHAS
BepmMHA (CTOK) B OpPHUEHTHPOBAHHOM rpade. BwruncieHwe KomudecTBa IyTed
B HaINpaBJICHHOM alluKJINYeCKOM Tpade.

Hepeso. Kopens, BepmimHa (y3en), JUCT, peOpo (ayra) aepeBa. BricoTa nepesa.
[Tonnepeso. Ilpumepsl ucnosib3oBaHus AepeBbeB. [lepeOop BapuaHTOB C MOMOUIBIO
JepeBa.

ITonsTne MaremMaTHM4yeCcKOW MOJEIW. 3ajadM, peniaeMble C  MOMOIIbIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOr0) MoAeaupoBaHusa. OTinune MaTeMaTU4ecKou
MOJIEJIM OT HaTYPHOU MOJIETTH U OT CJIOBECHOT0 (JIMTEPaTypHOI0) OMUCAHUS 00BEKTA.

OTanbkl KOMIIBIOTEPHOTO MOJCIMPOBAHUS: TOCTAHOBKA 3aj7ayd, IOCTPOCHUE
MaTeMaTU4YeCKOM MOJIeNIM, IMPOTpaMMHas pealiv3allusi, TECTUPOBAaHUE, MPOBEICHHUE
KOMITBIOTEPHOI'O HKCIIEPUMEHTA, aHAJIU3 €r0 PEe3yJIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
Paspabomra ancopummos u npoepamm

Pa3Ouenue 3amaum Ha mnoazagauu. CocTaBieHHE aNrOPUTMOB M MPOTPAMM
C HUCIOJb30BAHMEM  BETBIICHHWM, 1HUKIOB W  BCIOMOTATEIbHBIX  aJTOPUTMOB
JUIsl YIPABIICHUS UCTIONHUTENEM PoOOOT WM APYyrMMU HCTIIOJHUTEISIMH, TAKUMHU Kak
Yepenamka, YepTEKHUK U IPYTUMMU.

Tabnuunbie BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. (CocCTaBl€HHE U
OTJaJIKa TMPOrpamMM, pPEaM3yIOIIMX THIOBBIE aJTOPUTMBI O00paOOTKH OJHOMEPHBIX
YHCJIOBBIX MAaCCUBOB, Ha OJTHOM W3 SI3bIKOB IporpammupoBanus (Python, C++, [lackanb,
Java, C#, lllkonbHbll AJNropuTMUYECKUN SI3bIK): 3alOJHEHHE YUCIOBOTO MAacCHBA
CIIydalHBIMU YHCJIaMH, B COOTBETCTBMU ¢ (opMysoil wiu TyTéM BBOJA YHUCEN,
HaxXOXJICHHE CYMMBI D3JIEMEHTOB MAacCHUBA, JUHEWHBIA TOWCK 3alaHHOTO 3HAYCHUS
B MaccuBe, MOJCYET 3JIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCJIOBHIO,
HaxOXJICHHE MHUHHUMaJIbHOTO (MaKCUMalbHOIO) »3JeMeHTa MmaccuBa. CopTHUpPOBKa
MacCHBa.

11
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O6pa60TKa IIOTOKAa JAaHHBIX: BBIYUCIICHHUC KOJINYCCTBA, CYMMBI, CpPCOHCIO
apI/I(bMGTI/ILIeCKOFO, MHWHHMAaJIBHOI'O u MaKCHUMAaJIbHOI'O 3HAa4YCHMUA QJICMCHTOB
MMOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAIOINNX 3alaHHOMY YCJIOBHIO.

Ynpaenenue

VYupasnenne. Curnain. OOpatHast cBsizb. llomydueHue cHrHasoB OT HHU(PPOBBIX
JATYMKOB (KacaHMsl, PACCTOSIHUA, CBETA, 3ByKa W Jpyroro). [Ipumepsl HCnoOIb30BaHUs
NpUHIIMIA OOpaTHOM CBA3M B CHCTEMAaxX YIPABICHHS TEXHUYECKHMMHU YCTPOMCTBAMU
C TIOMOIIBIO JaTYUKOB, B TOM YHCJIE B pOOOTOTEXHHKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIpaBICHUS ABM)KCHHUEM
B TPAHCHOPTHOM CHCTEME, CBapO4Has JIMHUS AaBTO3aBOJA, ABTOMATH3UPOBAHHOE
VIIPABJICHUE OTOIUIEHHS JIOMa, aBTOHOMHAsi CHUCTEMA YIPaBJIEHUS TPAHCHOPTHBIM
CPEACTBOM U APYrHE CUCTEMBI).

NudopMmanoHHbIe TEXHOJIOT MU
DnekmponHvle maod.uybl

[Tonsitue 00 >1eKTPOHHBIX TaOJauIAX. TUIMBl JaHHBIX B SUEWKax 3JIEKTPOHHOM
tabmuibl. PenaktupoBanue u ¢dopmarupoBaHue Tabmuil. BcerpoeHHble (yHKIMH
JUIA TIOMCKa MAaKCMMyMa, MHHHMYMa, CYMMBI H CpEAHEro apu(MeTHYEecKOro.
CopTupoBKa JaHHBIX B BBIZICJICHHOM auamnasoHe. [loctpoenne guarpamm (TucTorpaMmma,
KpyroBasi [uarpamma, TodeuHas guarpamma). Beibop tuna nuarpaMMel.

[IpeobpazoBanue (opmyn npu konupoBaHuu. OTHOCUTENbHAS, AOCOJIOTHAs U
CMeIlIaHHas ajipecalusl.

VYcnoBHBIE BBIUMCICHHSI B 3JEKTPOHHBIX Tabiuuax. CyMMHUpPOBaHHME U MOACYUET
3HAYCHHM, OTBEUAIOLIUX 3aJJaHHOMY yciioBHI0. OOpaboTka OoNMbIIMX HAOOPOB JAHHBIX.
YuciaeHHOe MOCIUPOBAHNE B DJIIEKTPOHHBIX TaOIUIIaX.

HUnghopmayuonnvle mexnonozuu 6 cospemeHHom obujecmee

Ponb MHGOPMALMOHHBIX TEXHOJOTUH B Pa3BUTUM IKOHOMHUKHA MHpa, CTPaHBI,
peruoHa. OTKphITbIE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHPOPMATUKOW U UHGOPMALIMOHHBIMU TEXHOJIOTHUSIMH:
BeO-M3aliHEp, MPOTPAMMUCT, Pa3padOTIYNK MOOMIILHBIX MPUIIOKEHUN, TECTUPOBIIUK,
apXUTEKTOP MPOTPaMMHOT0 00ECIIEUCHUSI, CIEIUATUCT M0 aHAJIM3Y JaHHBIX, CACTEMHBIN
aIMUHHUCTPATOP.

12
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

N3ydyenue nHpopmMaTKy Ha YpOBHE OCHOBHOI'O 00ILIETr0 0Opa3oBaHus HAIPABIECHO
Ha JIOCTH)KEHHE OOYYAIOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
pE3yJIbTATOB OCBOEHUS COJIEpKaHUsl yHeOHOr 0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTAaThl UMEIOT HAMPABIEHHOCTh HA PEIICHUE 3a/1a4 BOCIIUTAHUS,
Pa3BUTHS U COIIMAIM3AIINY 00YUYaIOIUXCs CPEACTBAMH y4eOHOTO MpEeaAMETa.

B pesynbrare uzydenus ”HGOpMaTUKH HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs
y oOywatomerocs OyayT chopMupoBaHbl CHEIYIOUIUME JIMYHOCTHBIE PE3YJIbTAThI
B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHUS:

LEHHOCTHOE OTHOLIEHHWE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HAaCIEAUI0, MOHUMAaHWE 3HAYEHUSd HH(DOPMATUKA KaK HAYKH B JKU3HU
COBPEMEHHOI'0 O00IleCTBa, BJIQJCHHE JOCTOBEpHOW UHGPOpManueldl O MepeaoBbIX
MHUPOBBIX W  OTEYECTBEHHBIX JOCTHXKEHHUSAX B oOsactu UWHOOPMATUKU |
MH(OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX O IU(poBOH
TpaHc(hOopMaLUKU COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

OpUEHTALIMSl Ha MOpAJbHbIE LIEHHOCTH W HOPMBI B CHUTyalMsIX HPABCTBEHHOIO
BbIOOpa, TOTOBHOCTh OIICHMBATH CBOE MOBEACHHUE M IMOCTYIKH, a TAaK)Ke MOBEIACHHE U
IIOCTYNKHA APYIMX JIOAEH C IO3UIMU HPABCTBEHHBIX WM IIPABOBBIX HOPM C Y4ETOM
OCO3HAHUA MOCIEACTBUN MOCTYIIKOB, aKTUBHOE HEIPHUATHE ACOLMAIBHBIX MOCTYIIKOB,
B TOM uucie B MIHTepHere;

3) rpaskIaHCKOr0 BOCIIHTAHHSI:

IPEACTaBICHNE O COIMAIbHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUM
B KOJUIGKTUBE, B TOM WYHCJIC B COIMAIbHBIX COOOIIECTBAX, COOJIOJCHUE MPABHII
0e30MacHOCTH, B TOM YHCJIC HABBIKOB OE30MACHOr0 TMOBEICHUS B WHTEPHET-CPEIC,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOU AEATEIBHOCTH IPH BBIMOJHCHHH YUEOHBIX,
NO3HABaTEJIbHBIX  3aj]1ad, CO3/IaHUH1 y4eOHBIX  TPOCKTOB, CTpEMJICHHE
K B3aMMOIOHMMAHHIO W B3aUMOIIOMOINK B MPOIECCE 3TOM Y4eOHOW JCSITEIbHOCTH,
TOTOBHOCTh OIICHMBATh CBOE IMOBEICHHE W TMOCTYNKH CBOMX TOBApHINEH C MO3HUIUHU
HPABCTBCHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHIA MOCTYIKOB;

4) HeHHOCTell HAYYHOI O IO3HAHUS:
c(hOpMUPOBAHHOCTh MHMPOBO33PEHUYECKUX TMPEACTaBICHUM 00 HHpopMaINH,
MH(}OPMAIIMOHHBIX TpolleccaXx U MH(POPMAIIMOHHBIX TEXHOJIOTHSX, COOTBETCTBYIOIIMX
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COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOILIECTBEHHOMN MPAKTHUKU M COCTABIISIOMINX
0a30BYI0 OCHOBY JJIsl TOHUMAHUS CYIIHOCTH HAYYHON KapTHUHBI MHUPA;

MHTEpEC K 00 y4EHHIO U TTO3HAHUIO, JIFOO03HATETbHOCTh, TOTOBHOCThH M CIOCOOHOCTH
K €aMooOpa3oBaHUIO, OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOYy4YEHHS
B JaJIbHEUIIIEM;

OBJIa/ICHHE OCHOBHBIMHM HaBBIKAMU HCCIIEOBATEILCKON NEATENILHOCTH, YCTaHOBKA
Ha OCMBICJIEHUE OIbITA, HAOJIOJECHUN, MOCTYNKOB U CTPEMJIEHUE COBEPIICHCTBOBATH
IYTU JOCTHKEHUS MHANBUAYATBHOTO M KOJUIEKTUBHOTO 0JIaronoTyqHs;

c(OPMUPOBAHHOCTh HMH(POPMAIIMOHHOW KYyJIbTYpbl, B TOM YHCJE€ HaBBIKOB
CaMOCTOSITESIbHOM paboOThl ¢ y4eOHBIMH TEKCTaMHU, CIPAaBOYHON JIUTEpaTypoH,
pPa3sHOOOpa3HBIMU CpPEACTBAMH HMH(DOPMALMOHHBIX TEXHOJOTHM, a TakXke YMEHHs
CaMOCTOSITETIbHO OMNpPENEeNATh ILed CBOEro OOyueHHs, CTaBUTh U (POPMYIHPOBATH
1UI ce0s1 HOBbIE 3a/1a4M B yu€0€e U 103HABATEIbHON EATEIbHOCTH, pa3BUBAaTh MOTHUBHI U
MHTEPECHI CBOEH 1M03HABATENBHOMN 1E€ATEIbHOCTH;

5) popmMupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH XU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKA Ha 3I0POBBI 00pa3 KU3HH, B TOM YHUCIIE U 32 CYET OCBOCHHSI M COOIOICHUS
TpeOOBaHMII ~ O€30MaCHOM  JKCIUlyaTalldd  CPEeICTB  HH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOro BOCIIUTAHUS:

UHTEpPEC K TMPaKTUUYEeCKOMY u3ydeHuto mpodeccuit u Tpyma B cdepax
npohecCUOHANBHON JIEATeTLHOCTH, CBI3aHHBIX ¢ MH(POPMATHUKOM, TPOrPaMMHUPOBAHNUEM
u  WHPOPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTIKEHUSX HAYKU
WH()OPMATHKY U HAYYHO-TEXHUYECKOT'O MPOTPECCa;

OCO3HAHHBIK  BBHIOOP W TOCTPOCHHUE  WHIWBHAYAIBHOW  TPACKTOPHUH
o0pa30oBaHUs U KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U
MOTPeOHOCTEH;

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

OCO3HAHUE TJI00ATBHOT 0 XapaKTepa IKOJIOrHYECKUX MPoOIeM U MyTel UX perieHus,
B TOM 4YHCJIE€ C y4ETOM BO3MOKHOCTEH WH(MOPMAIMOHHBIX W KOMMYHUKAIIHOHHBIX
TEXHOJIOTH;

8) apanTranumn od0yyaromerocs K M3MEHSIIOLIUMCH YCJIOBUAM COLMAIBHON H
NPUPOIHOH CPebl:

OCBOEHHE OOYYaAIOUIMMUCS COLIMAJIBHOIO OIBITa, OCHOBHBIX COLMAIbHBIX pOJIEH,
COOTBETCTBYIOILIUX BEAYILEH eATeIbHOCTH BO3pacTa, HOPM U MpPaBHJI OOIIECTBEHHOIO
noBejeHus, (GopM COLMAIbHOM >KM3HU B TPYIIax M cOOOIIECTBaX, B TOM YHCIIE
CYLIECTBYIOLMX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTaThl OCBOEHUS MPOrpaMMbl IO HHPOPMATUKE OTPAKAIOT
OBJIQJICHUE YHHUBEPCAIbHBIMH  Y4YEOHBIMH JIEUCTBHSIMU —  II03HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU, PETYIISITUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBbIe JIoruueckue 1eMCTBUA:

yYMEHHUE OMPENeATh MOHSITHS, CO37aBaTh O00OOIIECHUS, YCTaHABIUBATh aHAJIOTUH,
KJIacCCU(PUIIUPOBATh,  CaMOCTOSTEIHLHO  BBIOMpAaTh  OCHOBAaHMS W KPUTEPHUU
JUIsT  KiaccuuKanuy, YCTaHABIMBATh NPUYUHHO-CJICACTBCHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKIICHUS, JENaTh YMO3aKJIIOUEHUsl (MHIYKTUBHBIE, JEAYKTUBHbBIC U
10 aHAJIOTHH ) U BBIBOJIBI,

yMEHHUE CO3/1aBaTh, IPUMEHSITh U TIPEOOPA30BBIBATh 3HAKW U CUMBOJIBI, MOJIEIH U
CXEMBI JIJIsl peIIeHUsT YICOHBIX 1 MMO3HABaTEIbHBIX 3a/1a4;

CaMOCTOSITEJIbHO BBIOMPATh CMOCO0 pemieHuss ydeOHOW 3ajadyu (CpaBHUBATH
HECKOJIPKO BAapHAHTOB pEIICHHS, BBIOMpaTh HaAMOOJEe TMOIXOMANIUN C  YIETOM
CaMOCTOSITEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibcKue 1eHCTBUSA:

(opMynupoBaTh BOIPOCHI, (PUKCUPYIOIIME pa3pblB MEXIY pealbHbIM U
KEJIATEIbHBIM COCTOSIHUEM CHUTYallMM, OOBEKTa, U CaMOCTOSITEIbHO YCTaHABIMBATh
MCKOMOE U JIaHHOE;

OLICHMBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMALIHIO, ITOIIYYEHHYIO B XO/1€
UCCIIe/IOBaHNUS;

IPOrHO3UPOBATH BO3MOXKHOE JAasibHEiIlIee pa3BUTHE MPOLECCOB, COOBITUNA U HX
NOCJIECACTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYyallMsiX, a TakKX€ BbIABUIaTh
MPEAIONOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Pabora ¢ nundopmanueii:

BBISBJIATh  JAeUUMT HWHPOpPMAIUMU, [JAHHBIX, HEOOXOAMMBIX MJii pEHICHUS
MOCTABJICHHOM 3aJ1a4H;

IPUMEHSTH Pa3IMYHbIC METO/bl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpE
uH(GOpPMAIUHU WIN TaHHBIX U3 UCTOUYHUKOB C YUETOM IpEJI0KeHHON yueOHO! 3a/1auu U
3aJlaHHBIX KPUTEPUEB;

BBIOMpaTh,  AHAJIM3UPOBATh,  CHUCTEMATU3WPOBaTh U  WHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U ()OPM MPEACTABIICHUS;

CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBlieHnsi UHPOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMM CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKoil 1 X KOMOUHAIUAMU,

OLIEHWBATh HAA&KHOCTh MH(MOPMALIUU 1O KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEeM
Wi c(hOpMYITUPOBAHHBIM CAMOCTOATEIHHO;

3((PEeKTUBHO 3aNIOMUHATH U CUCTEMATU3UPOBATh UH(OPMALIHIO.
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KoMMyHHKAaTHMBHbBIE YHHBepPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Ooumenue:

COTIOCTAaBJISATh CBOM CYXKICHUS C CYXKICHHSIMHU JPYyrUX YYaCTHHKOB JHAJIoOra,
OOHApYXUBATh Pa3IUINE M CXOICTBO MTO3UIIHA;

nyOIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO OMbITA (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IPOCKTA);

CaMOCTOSITETILHO BBHIOMPATh (hOpMAT BBICTYIIJICHUS C YU4ETOM 3a/lay MPE3CHTALUUA U
O0COOCHHOCTEW ayJTUTOPUU M B COOTBETCTBUU C HUM COCTABJISTh YCTHBIC U MHCHhbMEHHBIC
TEKCTHI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHaS 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHMMATD U MCTIOJIb30BaTh MPEUMYILIECTBA KOMAHHOW U MHIUBUIYaIbHON pabOTHI
IpU PEIIeHUH KOHKPETHOM MpOoOJeMbl, B TOM YHCIIE MPH CO3AaHUN WH()OPMAIIMOHHOTO
IIPOAYKTa,

NPUHUMATH II€JIb COBMECTHOM MH(DOPMALMOHHONW NEATEIbHOCTH 10 cOopy,
obOpaboTke, mepenave, Gopmanm3anuu HHGOPMAINH, KOJUIEKTHBHO CTPOUTH JICHCTBUS
no e IJOCTHMKEHHIO: paclpeAelisiTh pOJIM, JOroBapUBaThCs, OOCYKIaTh MPOLECC U
pE3yIbTaT COBMECTHOU pabOTHI;

BBIMIOJHATh CBOKO 4YacTh paboOThl ¢ uHH(oOpManued WM HHPOPMALUOHHBIM
NPOAYKTOM, JOCTUTasi KayeCTBEHHOIO pe3yjbTaTa [0 CBOEMY HAlpaBICHHUIO M
KOOPJUHHUPYS CBOM JEUCTBUS C APYTUMU YJIEHAMH KOMAaH/Ibl;

OLICHMBAaTh  KAyecTBO CBOEr0  BKJaAa B oOmmil  MH(OpMalMOHHBIN
OPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIbHO C(HOPMYIMPOBAHHBIM  Y4aCTHUKAMU
B3aHMMO/JICHCTBUS;

CpaBHUBATh PE3yNbTaThl C UCXOAHOM 3aJaueil M BKJIAJ Ka)XJO0ro 4YjeHa KOMAaH]IbI
B JIOCTIXKEHHE pE3yJIbTaTOB, pa3lesaTh chepy OTBETCTBEHHOCTH U TMPOSIBIATH
TOTOBHOCTb K ITPEIOCTABICHUIO OTUETA MTEpeT FPYIIION.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanmsi:

BBISIBISIT B JKM3HEHHBIX M YUEOHBIX CHUTyallUsIX @poOJieMbl, TpeOyromue
peleHus;

OPUEHTUPOBAThCS B  Pa3JIMYHBIX  MOAXOAAaX K  INPUHATHIO  PELICHU
(MHIMBUYyalbHOE MPUHATUE PELICHUM, IPUHATHE PEILICHUH B TpyIIIE);

CaMOCTOATENIHO COCTaBIISITh AJITOPUTM pEHIeHMs 3ajadd (WIM €ro 4YacThb),
BBIOMpaTh CHOCO0 pelieHus Yy4eOHOW 3aJaur ¢ YYETOM MMEIOIIUXCS PecypcoB
Y COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MPEAJIaracMble BapUaHThI PEIICHUM;

COCTaBJIATH IJIaH JEMCTBUM (TUTaH peau3alii HAMEYEHHOTO AJITOPUTMA PELICHMS),
KOPPEKTUPOBATh MPEAJIOKEHHBIA AITOPUTM € YYETOM TOJYYEHHS] HOBBIX 3HAHHUM
00 u3y4aeMoM OOBEKTE;

Jenatb BBIOOpD B YCIOBUAX MPOTUBOpPEYMBOM  uHGoOpMaluu ©  Oparh
OTBETCTBEHHOCTH 3a pEIICHUE.
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CamoxoHTpOsb (peduiekcust):

BJIJIETh CIIOCOOaMK CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIeKcuu;

JaBaTh OLICHKY CUTYAIUU U Mpejiarath miaH €€ U3MEHCHUS;

YUUTHIBATh KOHTEKCT U MPEIBHUACTh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh
Ipyu  pelieHurM y4eOHOM  3ajauyd, aJanTUpPOBaTh PEIICHWE K  MEHSIOUUMCS
00CTOSTENLCTBAM;

OOBSICHATH MIPUYUHBI JIOCTUKEHUS (HEemoCTHKEHUS) pEe3ynbTaTOB
WH()OPMAITMOHHON JIeATEIHHOCTH, /1aBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETh
HaxOJIUTh NO3UTUBHOE B MPOU3OIIEIIIEH CUTYALINH;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYaI[UH, YCTAHOBJIECHHBIX OLIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa LIEJIU U YCIOBUSM.

3MOIII/IOHaJ1belﬁ HHTCJIJICKT.
CTaBUTHb ceOS HAa MECTO APyroro 4cJIOBCKd, IMOHMMAaTb MOTHUBBI W HaAMCPCHUA

Jpyroro;

Ilpunsitue cedst U APyrux:
OCO3HAaBaThb HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYI JaXe B YCIOBHSIX
OTKPBITOr'O IOCTYIA K JIFOOBIM 00bEMaM HH(POPMALIUH.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 7 Kijacce y oOyuwaromerocs Oyayr chopMupoBaHb
CIICAYIOLIUE YMEHHUS:

MOSICHATh Ha TMpUMEpax CMBICT TOHATHN «HHPOpMaNUs», «HHPOPMAITMOHHBIH
mpoieccy, «obpaborka wuHbOpPMANUMY, «XpaHeHHUE UHOOpPMaLUM», «epeaadya
uHbOpMaLIIN;

KOAMPOBAaTh W JIEKOJUPOBATh  COOOIIEHHMS MO  3aJaHHBIM  [paBUjaM,
JIEMOHCTPUPOBATh TMOHUMAHHUE OCHOBHBIX TPUHIIMIIOB KOAWPOBAHUS WH(OOpMAIIN
pa3IMIHON PUPOBI (TEKCTOBOM, rpaduIecKoil, ayano);

CpaBHHMBATh JJIMHBI COOOIIEHWH, 3amUCaHHBIX B pa3MYHBIX andaBuTax,
OTIePUPOBATH CIWHUIIAMH U3MEPEHUS HH(OOPMAIIMOHHOTO 00BEMa U CKOPOCTH TIEpeIadu
JAHHBIX;

OLICHMBATh U CPAaBHUBATH pPa3MEpPbl TEKCTOBBIX, I'pad)UueCKUX, 3ByKOBBIX (PaiiioB 1
BUIC0(ailNIOB;

OPUBOJIUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHS U  Mepefadu
nH(}OpMAaIK, CPAaBHUBATH MX KOJIMYECTBEHHBIC XapaKTEPUCTUKH;

BBIICTISITh OCHOBHBIE JTallbl B HCTOPUM M TIOHUMATh TCHACHIIMHM Pa3BUTHUS
KOMITBIOTEPOB U TTPOTPAMMHOTO O0ECTICUCHHUS;

nojay4aTh M UCIONB30BaTh MHGPOPMAIIMIO O XapaKTEPUCTHUKAX MEPCOHAIBLHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX OJJeMeHTax (MpoIleccop, ONepaThBHAs TaMsTh,
JIOJITOBPEMEHHAS MMaMsITh, yCTPOWCTBA BBO/Ia-BHIBO/IA);
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COOTHOCHUTH XapaKTEPUCTUKU KOMIIbIOTEpA C 3a7adaMH, pEIIaeMbIMH C €ro
IIOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYype (palioBOM CHCTEMBI (3aIUCHIBATH
noysiHoe uMsl ¢aiina (karajora), nyTh K (ailiny (Katajuory) rno MMeErIeMycsi OMMCaHUIO
(baiioBO CTPYKTYPBI HEKOTOPOr0 HHPOPMALIMOHHOTO HOCUTETIS );

pabotath ¢ GaitiioBoil CUCTEMON MEPCOHAIBHOTO KOMITbIOTEPA C UCIOJIb30BaHUEM
rpapuyeckoro uHTep(elica, a HMMEHHO: CO3[aBaTh, KOMMPOBaTh, IEpeMeNIaTh,
NEPEMMEHOBBIBATh, YAAIATh M apXUBUPOBaTh (hailibl M KaTajloru, HCIOJIb30BaTh
AHTUBHPYCHYIO IPOrpaMMy;;

OPEJCTABIATh PE3yibTaThl CBOEH MAESITEIbHOCTH B BHUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANINHBIX TPE3CHTALUHI;

uckatb uH@opmanuio B HMHTepHeTe (B TOM 4YuCie, MO KIIOYEBBIM CJIOBaM,
0 M300pa)KEHUI0), KPUTUUECKH OTHOCUTHCA K HaWJeHHOW uHdOpmalmu, oco3HaBas
OIMACHOCTh JJIsl JINYHOCTH U OOIIECTBA PacCHpOCTPAHEHMS BPEJOHOCHON HH(pOpMAlIUH,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOIO XAPAKTEPA;

MIOHUMATh CTPYKTYPY aApPECOB BEO-PECYpPCOB;

HCITI0JIb30BaTh COBPEMEHHBIE CEPBUCHI NHTEPHET -KOMMYHUKALIHIA;

coOmonare TpeOoBaHUsI 0O€30MacHOM JKCIUTyaTalldd TEXHUYECKHX CpPEICTB
MH(OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTUH, COOII0JaTh CETEBOM ATHKET,
0a30Bble HOPMBI MH(POPMAIMOHHON ATHUKM MU MpaBa IMpU padOTe C MNPUIOKEHUSIMU
Ha JIIOOBIX yCTpocTBax U B MIHTepHETe, BhIOMpATh O€30MacHbIe CTPATErHH MMOBECHUS
B CETH;

OPUMEHATh  METONIbl  MPO(UIAKTUKM  HETAaTUBHOTO  BJIUSHUS ~ CPEICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 3/I0POBbE MOJIb30BATENS.

K xonmy oOyuennss B 8 kiacce y oOywaromerocs Oyayr chopMupoBaHbI
CJIEIYIOIIUE YMEHHUS:

MOSICHATh Ha MPUMEPAX PA3IUYUS MEKIY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CHCTEMaMHU CUHCJICHUS;

3alMChbIBaTh U CpaBHUBATH 1eibie yncia oT 0 7o 1024 B pa3nuyHbIX MO3UIIMOHHBIX
CHUCTEMaX CUMCIICHHS (C OCHOBaHUSIMHM 2, 8, 16), BBIOJHATE apu(PpMETUUECKUE OTepaIUH
HaJ HUMU,

pacKpbhIBaTh CMBICII TIOHSTHUM «BBICKA3bIBAaHUE», «JIOTHUYECKAs OIeparusy,
«JIOTUYECKOE BBIPAKCHUEY;

3aMUCHIBATh  JIOTMUECKHWE BBIPAXEHUSI C  HMCIOJIb30BAHUEM  JIU3BIOHKIINH,
KOHBIOHKIIUM W OTPUIIAHUS, ONPEACNISITh UCTUHHOCTh JIOTUUECKUX BBIPAXKEHUM, €CIn
W3BECTHBI 3HAUYEHUSI UCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIHUIIbI
WCTUHHOCTH JIJIS IOTHUECKUX BBIPAKCHHIA;

pPacKpbhIBaTh CMBICIT TIOHSATHH «HMCIHOJHUTENBY, «AJITOPUTMY, «IPOTPaMMayy,
MOHUMAsT PA3HUILy MEXKIY YIOTPEOJICHHEM STUX TEPMUHOB B OOBIICHHOW peYu H
B MH(pOpMATHKE;
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ONKCHIBATh AJITOPUTM PEIICHMS 3a/auyd Pa3IMYHBIMU CIOCOOAMHU, B TOM YHUCIE
B BUJIE OJIOK-CXEMBI;

COCTABJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOMXKHBIC AITOPUTMBI
C UCMOJIb30BAHUEM BETBJIEHUW Y IIUKJIOB ISl YIPABICHUS UCIIOJIHUTEISIMU, TAKUMU KaK
Po6ot, Uepenaika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAHThl M TIEPEMEHHBIC PA3JIMYHBIX THUMOB (YUCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), a TaKXK€ COJEpKallli€ HMX BBIPAKECHHS, HCIIOJIb30BaTh
orneparop NpUCBAUBAHUS,

UCIIONIb30BaTh TPH pa3paboTKe NPOrpaMMm JIOTHYECKHWE 3HAYEHUS, OIlepariuu
Y BBIpAXXEHUS C HUMU;

AQHAJIM3UPOBATh MPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHCIE ONPENENATh, KaKUE
pe3yabTaThl BO3MOKHBI IIPU 3aJAHHOM MHOKECTBE UCXOHBIX 3HAYCHHII;

CO37aBaTh M OTJIAXXUBATh MPOTPAMMBI HA OJHOM M3 SI3bIKOB MPOrPaMMHUPOBAHUS
(Python, C++, Tlackans, Java, C#, lllkoabHbINH AropuTMuueckuil SI3bIK), peaqu3yrolme
HECJIOKHBIC aJTOPUTMbI OOPAOOTKH YHMCIOBBIX JAHHBIX C MCHOJIb30BAaHUEM IUKIIOB U
BETBJICHHM, B TOM YMCJIE PEATU3YIOIIME MPOBEPKY ACTUMOCTH OJHOTO IIEJIOr0 4ucia
Ha JIpyroe, TPOBEPKY HATYpPaJbHOTO 4YHCIAa Ha TPOCTOTY, BBIACIHCHHUS [H(D
Y3 HATypaJIbHOI'O YMCJIa.

K kxonmy oOydenuss B 9 kijacce y oOyuwaromerocs Oyayr chopMupoBaHbI
CIICAYIOLIUE YMEHUS:

pa3dbuBaTh 3aaud HAa TMOA33Jaud, COCTaBIATH, BBIIOJHATH BPYYHYIO
¥ Ha KOMITBIOTEPE HECIOKHBIC ATOPUTMBI C HMCIIOJB30BAHUEM BETBJICHUM, ITUKIIOB U
BCIIOMOTaTEIbHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS MCTIOJHUTEISIMHU, TAKUMHU Kak PoOor,
Uepenamka, YepTExKHUK;

COCTaBJISATh M OTJIAXUBAaTh MPOTPaMMbl, PEATU3YIOUIME THUIIOBBIE aJITrOPUTMBI
00pabOTKH YHCIIOBBIX MOCIEI0BATEIBHOCTEH WM OJHOMEPHBIX YUCIOBBIX MaCCHBOB
(MOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI MJIM KOJIMYECTBA 3JEMEHTOB C 33JaHHBIMU
CBOMCTBAaMHU) Ha OJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, llIxonpHBIN AnroputMudeckuit S3bIk);

pPacKpbIBaTh CMBICH TMOHATUA «MOJEIbY», «MOJCIMUPOBAHUEY», OMPEICISITh BUIBI
MojieNiel, OIEHUBATh aJeKBAaTHOCTh MOJEIM MOJACTUPYEMOMY OOBEKTY U ILEJsM
MOJIETMPOBAHMS;

WCIIONB30BaTh Tpadbl H JAEPEBbA ISl MOJCIUPOBAHMUS CHCTEM CETEBOM
Y UEPAPXUYECKOU CTPYKTYPbI, HAXOJUTh KpaTyalluil myTh B rpade;

BBIOMpATh CHOCOO TPEACTaBICHHUS TaHHBIX B COOTBETCTBHUH C TIOCTaBJICHHOM
3ajayeil  (Tabmuiubl, CcXeMbl, TIpaduKu, JOUarpaMMbl) € HMCIHOJb30BaHUEM
COOTBETCTBYIOLIUX MTPOrPAMMHBIX CPEJACTB 00PaOOTKU JAHHBIX;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOJUIIBI JIJIsi 00paOOTKH, aHAIM3a U BU3YyaJU3alluU
YUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE€ C BBbIJEJICHHEM JMana3oHa TaOJHLbl U
YIOPSAI0YUBAHUEM (COPTHUPOBKOI) €r0 3JIEMEHTOB;
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CO3/1aBaTh U TMPUMEHSTh B DJIEKTPOHHBIX TaONUIax QOpMYyNbl JJIsl pacué€roB
C UCII0JIb30BAHUEM BCTPOEHHBIX apu(pMeTnuecKuX QyHKIUN (CYMMHUPOBAHUE U MOACUET
3HAYEHUH, OTBEYAIOLIMX 3a/laHHOMY YCIOBUIO, CpelHee apu(pPMeTH4ecKoe, IOUCK
MaKCHUMaJbHOTO M MHHHUMAJIBHOTO 3HAYCHHUS), aOCONIOTHOM, OTHOCHUTEIBHOM,
CMEIIAaHHOM aJpecanuu;

UCIIOJIb30BaTh AJIEKTPOHHBIE TAOIUIBI VISl YUCIEHHOTO MOJIETMPOBAHUS B IPOCTHIX
3a7lauyax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BAaTh COBPEMEHHbIE WHTEPHET-CEPBUCHI (B TOM qucIe
KOMMYHUKAIIMOHHBIE CEPBHUCHI, OOJaYHbIE XPAaHWIMIIA JAHHBIX, OHJIAHH-TIPOrPaMMBbl
(TekcToBble W TpadUUeCKHe PEIAKTOpPbI, Cpeasl pa3paboTkKh)) B y4yeOHOU U
MOBCETHEBHOM J1€ATEILHOCTH;

IPUBOJUTH MPUMEPHI MCIOIb30BaHUSI T€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rOCYyIapCTBEHHBIX YCIYT, 00pa3oBaTelibHbIX cepBUCOB HMHTepHeTa B yuyeOHOU U
MOBCETHEBHOM J1€ATEITbHOCTH;

WCIIOJIb30BaTh Pa3IMYHbIE CPEJACTBA 3aIIUTBI OT BPEIOHOCHOIO MPOrPAMMHOIO
obecrieueHusi, 3alMIIATh MEPCOHATBHYI0 HHGOPMAIMI0 OT HECAHKIMOHUPOBAHHOTO
JOCTyNIa ¥ €ro MOCJIEICTBHI (pa3ryalleHus, MOAMEHBI, YTPaTbl JAAHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYECKHUX U COLIMAILHO-TICUXOJIOTMYECKHUX aCIIEKTOB UCIIOIb30BaHUS
cetu MHTepHeT (cereBasi aHOHUMHOCTb, LIU(PPOBOH Clies], AyTEHTUUYHOCTh CYOBEKTOB U
PECYPCOB, OMACHOCTh BPEAOHOCHOIO KOAA);

pacro3HaBaTh TOMBITKM M NPEAYNpPexaaTh BOBICUEHUE Ce0S U OKPYKAIOLIUX
B JICCTPYKTUBHBIE U KPUMHUHAIbHBIE (POPMBI CETEBOW AKTHMBHOCTH (B TOM YHCIIE
K1OepOyJUIMHT, (PUIIUHT).
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v

7 KIIACC
Haumenosanue
No KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3zesoB U TEM [TIporpammHoOe conepxkaHue
n/n 4acoB o0y4armmxcs

y4eOHOI0 IIpeMeTa

Pasznen 1. [lu¢gpoBasi rpaMoOTHOCTH

1.1 | Komnsrotep — 2
YHHUBEpCaIbHOE
YCTPOUCTBO 00pabOTKHU
JTAaHHBIX

KoMmmneroTep — yHUBEpCaIbHOE
BBIYMCIIUTENBHOE YCTPOMCTBO,
paboTaroliiee 1Mo nporpaMme.

THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE
KOMITBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYyIIEPKOMIIBIOTEPHI.
MoOusbHbIE YCTPOKCTBA.

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U
ux HazHaueHue. [Iponeccop.
OrnepaTuBHAs U JOJTOBPEMEHHAS
IIaMsThb. Y CTPOKMCTBA BBOJA U BBIBOJIA.
CeHCOopHBIN BBOJI, TATYNKH MOOMIIHHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKON
ayTeHTH(PHUKAIUH.

HcTtopust pa3BUTHsI KOMIIBIOTEPOB U
IPOrpaMMHOI0 00€CIIEUEHHUS.
[TokoJIEHHS] KOMIIBIOTEPOB.
CoBpeMeHHbBIE TEHAECHIMN PA3BUTHUS
KOMIIBIOTEPOB. CyNepKOMITBIOTEPHI.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSITUM.
AHaJIM3UPOBATh YCTPOUCTBA
KOMIIBIOTEPA C TOUKH 3PCHUS
OpraHu3aliiy Mpoueayp BBOJA,
XpaHeHus, 00pabOTKu, BEIBO/IA U
nepenayu nHGOpMaIIHH.
AHaM3UPOBaTh UHPOPMAITUIO
(curHaJIbl 0 TOTOBHOCTH Y HETIOJAJKE)
MIPU BKJIIFOYEHUU KOMIIBIOTEPA.

N3yuats nndopmanmio

0 XapaKTepUCTUKAX KOMIIbIOTEPA.
HccenenoBaTh HCTOPUIO PA3BUTHS
KOMITBIOTEPOB U MIPOTPAMMHOTO
oOecrieueHus, COBpEMECHHbBIC TCHACHITUN
Pa3BUTHSI KOMIIBIOTEPOB U
CYIEpKOMITBIOTEPOB.

OO6cyxaaTh MpaBuiia TEXHUKU
0€30MMacHOCTHU U TIPaBUI pabOThI

Ha KOMIBIOTEpE.
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[lapaiebHbIE BBIYNACIECHUS.
[lepcoHaAIbHBIN KOMIIBIOTED.
[Ipoueccop u ero xapakTepUCTUKU
(TakTOBAs 4ACTOTA, PA3PSATHOCTH).
OnepaTuBHAs NaMATh.
JlonroBpemeHHas nmamsaTh. Y CTpOMCTBa
BBOZIa U BbIBOJIA. OOBEM XpaHUMBIX
JAHHBIX (OrepaTUBHAS MAMSTh
KOMIIBIOTEPA, KECTKUU U
TBEPAOTEIbHBIN TUCK, TOCTOSTHHAS
namMsaTh cMapT(oHa) ¥ CKOPOCTh
JOCTYTIA IS Pa3JINYHbIX BUIOB
HOCHUTEJIEH.

Texnuka 6€30MacHOCTH U MpaBUiIa
paboThl HA KOMIIBIOTEPE

Ipakmuueckue pabomor*:
1. Bxmouenue komnvromepa u nojyyexue
UHGOpMayuu o e2o XapaKmepucmuKax

1.2 | [IporpamMMBbl U TaHHbBIE

[IporpammHuoe obecrieueHue
komibtorepa. [Ipukmannoe
porpaMMHoOe 00eCTIeueHHUE.
CucremMHOE TpOrpaMMHOE
obecnieuenue. CucreMbl
nporpammupoBanus. [IpaBoBas oxpana
IporpaMM | JIaHHBIX. becriaTHbie U
YCIIOBHO-0€CIIJIATHBIE MPOT PAMMBI.
CBoOogHOE MpOrpaMMHOE
o0ecreueHue.

PackppiBaTh CMBICT H3ydaeMBbIX
TIOHSITUH.

N3y4yaTp BOIPOCHI MPaBOBOM OXpPaHbI
MPOrpaMM U TaHHBIX.

Onpenensats NTporpaMMHbBIE CPEJICTBA,
HEO0OXOAUMBIE ISl OCYIIIECTBIICHUS
WH(OPMAIIMOHHBIX ITPOLIECCOB

MIPY PEUICHHUM 33/1a4.

Onpenenars OCHOBHBIE XapAKTEPUCTUKHU
ONEPAMOHHON CUCTEMBI.

! Mpennaraemplii B mporpamMme 1o HHGOPMATHKE MEPEYEHD TTPAKTHIECKUX pabOT HOCUT PEKOMEH/IATENBHBIN XapaKTep.
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®daiinbl ¥ manku (KaTajaoru).
[TpunIMTIBEI TOCTpOEHUS (HAUTOBBIX
cucteMm. [lomHoe nms daitna (manku).
[Tyt K (aiiny (manke). Pabora

c daiimaMu 1 KaTajJoraMu CpeJicTBaMu
OIEpaI[MOHHON CUCTEMBI: CO31aHHeE,
KOIMPOBAHUE, NTEpEMEIICHUE,
NeperMEHOBaHKE U yAalleHHe (ailioB
¥ Tanok (karajoroB). Tumsl ¢aitios.
CoiicTBa (aitnoB. XapakTepHble
pasMepsl (HailyioB pa3TUIHBIX THUIIOB
(cTpaHMIla TEKCTA, SJIEKTPOHHASI KHUTA,
dbotorpadusi, 3anuck MeCHU,
BUJICOKJIHII, TTOJTHOMETPAXKHBINA (PHITEM).
Apxuanus gaHHbIX. Mcnons3oBaHue
IIPOrpaMM-apXuBaToOpoB. PaiJIOBBIN
Menemxkep. [louck daitnoB cpencrBamu
ONEPAlMOHHOU CUCTEMBL.
KoMmbroTepHbie BUPYCHI U ApyTUe
BpEIOHOCHBIE Mporpammel. [Iporpammel
JUTSI 3AIUTHI OT BUPYCOB

OnepupoBaTh KOMITBIOTEPHBIMA
UH(OPMAIIMOHHBIMU 00bEKTaMU

B HaIIATHO-TpadhUIECKOM

uHTepdeiice.

BEITIONHATE OCHOBHBIC OTIEPAITHH

¢ (haillaMu ¥ anKamu.

OnenuBath pazMepsl (aiisios,
MOJITOTOBJIEHHBIX C UCIIOJIb30BAHUEM
pa3IMYHBIX YCTPOHCTB BBO/IA
uH(bopManuu (KIaBUaTyphl, CKaHepa,
MuKpodoHa, poToKamepsl,
BUJICOKAMEDBHI).

Hcnonb30BaTh IpOrpaMMbI-apXUBATOPBHI.
OcyIecTBIATh 3aUTy HHGOPMAITHH

OT KOMITBIOTEPHBIX BUPYCOB C TTOMOIIBIO
AHTUBUPYCHBIX MPOTPaAMM.
[ImanupoBaTh U CO31aBaTh JIMYHOE
UH(}OPMAIIMOHHOE TPOCTPAHCTBO.
Ilpakmuueckue padomoi:

1. Boinonnenue 0CHOBHbIX Onepayull

¢ atinamu u nankamu.

2. Cpaenenue pazmepos meKcmoswix,
epaguueckux, 36yK08ulx U 8U0eohailios.
3. M3yuenue anemenmos unmepghetica
UCNONL3YEeMOU ONePayUOHHOU CUCTNEMDL.
4. Hcnoav3osanue npozpammol-
apxusamopa.
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5. Bawuma ungopmayuu
Om KOMNBIOMEPHBIX BUPYCOB C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM

1.3. | KommbrorepHsie ceTu 2 OObeIMHEHNE KOMITBIOTEPOB B CETh. PackppiBaTh CMBICT N3y4a€MbIX OHSITHUH.
Cetp Untepnet. Beb-cTpanuia, OcyIecTBasATh MOUCK WH(pOpMAITIU
BeO-caiit. CTpyKTypa aJipecoB 10 KJIIOYEBBIM CJIOBaM U
BeO-pecypcoB. bpaysep. [lonckosbie 0 N300paKEHHUIO.
cuctemsl. [lorck nundopmaruu [IpoBepsATH 1OCTOBEPHOCTH UH(OPMALIHH,
I10 KJIFOYEBBIM CJIOBaM U HaliIecHHOM B ceTu MIHTEepHeT.
1o u3o0paxkenuto. JlocToBEpHOCTh BoccranaBnuBath agpec BeO- pecypca
uHdOopMaIK, MOTy4YEHHOM U3 UMEIOIINXC (PparMeHTOB.
u3 MuTepHera. Ocy1ecTBIATh B3aUMOJCHCTBUE
CoBpeMeHHbIE CEPBUCH MHTEPHET- MOCPEJICTBOM JIEKTPOHHOM MOYTHI,
KOMMYHUKAIIAN. BUJI€0-KOH(PEPEHII-CBSI3U.
CereBoil 3THKET, 0a30BbIE HOPMBI N3y4aTh ceTeBON ITUKET.
UH(OPMAIIMOHHON YTUKU U TIpaBa Hccnenosatk cTpareruu 6€30macHOTO
npu padote B MHTepHete. Ctpateruu noseneHusa B UurepHere
6e3omacHoro noseaeHust B Inrepuere | Ilpakmuueckue pabomot.
1. Ilouck ungopmayuu no Kiroyesvim
CI08AM U NO U300PAIHCEHUIO.
2. HUcnonv3osanue cepsucos unmepHem-
KOMMYHUKAYUU
Hroro no pazneny 8

Paznen 2. TeopeTrnueckue 0CHOBBI HHGOp

MAaTHKH

2.1

Nudopmanus u
uH(OPMAIIMOHHbBIE
POIIECCHI

2

Nudopmaiusi — 01HO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOW HAYKH.

Nudopmanms kak cBeJICHHS,

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITHM.
OrneHnBaTh HH(POPMAIIHIO C TTO3HUITUHN €6
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
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NpeAHA3HAUYCHHBIC JIJI1 BOCTIPUATHS
YeJIOBEKOM, U MH(OpMaIus KaKk
JaHHBIE, KOTOPHIE MOTYT OBIThH
o0paboTaHbl aBTOMAaTU3UPOBAHHOMN
CHUCTEMOM.

JMCKpeTHOCTh TaHHBIX. BO3MOXHOCTH
OINHUCAHUS HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C TOMOIIBIO JUCKPETHBIX
JTAHHBIX.

HNudopmarmoHHbie TPOIEeCChl —
MPOIIECCHI, CBSI3AHHBIE C XPAHECHUEM,
npeoOpa3oBaHUEM U Mepeiaveid TaHHBIX

MOJIHOTA U JIP. ).

N3yyarh BO3MOKHOCTb OIUCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
C MOMOILBIO TUCKPETHBIX JAHHBIX.
Briaensate nHGOpPMAIOHH VIO
COCTaBJISIFOIIYIO MTPOIIECCOB

B OMOJIOTMYECKUX, TEXHUUECKHX U
COLIMAJIbHBIX CUCTEMAX.

O1leHMBATh YUCIIOBBIE TTAPAMETPHI
UH(GOPMAITMOHHBIX TIPOIECCOB (00BEM
naMsITH, HEOOXOIUMOM JIJIsl XpaHEHUs
uH(pOpMaIK; CKOPOCTh NIEpEeIadn

2.2

IIpencraBienne
uH(popMaLK

CumBoin. Andasut. MonHocTh
anipaButa. PazHooOpasue s3bIKOB U
andaButoB. EcTrecTBeHHbIC U
(dhopMasbHBIC SI3BIKH. AJ(aBUT TEKCTOB
Ha PYCCKOM sI3bIKE. [IBOMYHBIN
anasut. KomnaecTBo BCEBO3ZMOXKHBIX
cJI0B (KOJIOBBIX KOMOMHAITWA)
(UKCHUPOBAaHHOM JJIMHBI B IBOUYHOM
andasure. [IpeodbpazoBanue 1060r0
andasuta k 1BoMuHOMY. KonnuecTBo
Pa3IMYHBIX CJIOB (DUKCHPOBAHHOM
JUTMHBI B aipaBUTE ONpeeiEHHON
MOIITHOCTH.

KoaupoBanrue cCHMBOJIOB OJTHOTO
asipaBUTa C TOMOIIBIO KOJIOBBIX CJIOB

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITHM.
[IpuBOAUTH NPUMEPHI KOJUPOBAHUS

C MCMOJIb30BAHUEM PA3JTUYHBIX
an(aBUTOB, BCTPEUAIOITUXCS B KU3HHU.
KoaupoBaTs 1 1IeKOTUPOBATH COOOIICHUS
10 U3BECTHBIM TpaBUIaM KOAUPOBAHUS.
Onpenensars KOJIWYEeCTBO Pa3IMUHbIX
CHUMBOJIOB, KOTOPbI€ MOT'YT OBITh
3aKOJIUPOBAHBI C TOMOIIBIO TBOUYHOTO
KoJia (GUKCUPOBAHHOMU JIJTUHBI

(pa3ps IHOCTH).

Onpenensars pa3paaHOCTh JBOUYHOTO
KOJ1a, HEOOXOAMMOTO /ISl KOJUPOBAHUS
BCEX CUMBOJIOB aJihaBUTA 3aIaHHOU
MOILIHOCTH.
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B JIpyrom ajigaBuTe, KOAOBas TaOIMUIIa,
JEKOJIUPOBAHUE.

JBonunsiit kox. [IpencraBnenue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

B JIBOMYHOM ajihaBUTE.
NudopmaiinoHHbi 00bEM JaHHBIX.
but — MUHUMaNIbHAS €AUHULIA
KOJIM4Y€eCTBa MH(POpMAILIUU — TBOMYHBIN
pa3psan. Enununiibl usmepeHus
nH()OPMAITMOHHOTO 00BEMA JaHHBIX.
but, 6aiiT, KnimoO6anT, Mmeradaiur,
ruradamr.

CkopocTh nepenayn JaHHbIX. EIMHUIBI
CKOPOCTH MEPEIauu TaHHbBIX.
KonupoBanue tekctoB. PaBHOMEpHBIN
koa. HepaBHomepnsblii ko1, Koguposka
ASCII. BocbMUOHUTHBIE KOTUPOBKH.
[Tonsitue o koguporkax UNICODE.
JlekoupoBaHue cOOOIIEHUI

C UCIIOJIb30BAHUEM PAaBHOMEPHOTO U
HEPABHOMEPHOTI'O KOAA.
HNudopmarmonHblii 00bEM TEKCTa.
Hckaxenue nuopmanuu npu
nepenaye.

O61ee npeacTaBieHue o UGPOBOM
MPEACTABICHUN AyJUOBU3YAJIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.

[TomcunTHIBATH KOMMYECTBO TEKCTOB
JTAHHOW JIJTMHBI B TAaHHOM aji(aBuTe.
OnepupoBaTh EAMHUIIAMU U3MEPECHUS
KonnuecTBa uHopmatuu (OuT, OauT,
KWJI00alT, Merabait, ruradbair) u
CKOpPOCTH Tiepeiayyl TaHHBIX.
KoaupoBats 1 1eK0ANPOBATH TEKCTOBYIO
HMH(}OPMAIIIIO C UCTIOJIL30BAaHUEM
KOJIOBBIX TaOJIHII.

Boruncnsate uHGOpMAIIMOHHBIN 00bEM
TEKCTa B 33JITAHHON KOJIMPOBKE.
OueHuBath HHPOPMAIMOHHBIA 00BEM
rpauuecKux JaHHBIX ISl pACTPOBOIO
U300paKeHUSI.

Onpenenars 00bEM NaMSATH,
HEOOXOIUMBIH JJIs IPEACTABICHUS U
XpaHeHUs 3BYKOBOTO (haiiia
Ilpakmuueckue pabomut:

1. Onpedenenue kooa cumeo.1a 8 pasHvix
KOOUPOBKAX 8 MEKCMOB8OM Npoyeccope.
2. Onpeodenenue Kkooa yeema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpogozo
epaghuyeckoeo usoopasiceHus 8 pasHulx
Gdopmamasx.

4. 3anucw 38yKo8vlx ¢haiinos

C PA3IUYHBIM KAYEeCMBOM 36V UAHU
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Konmuposanue nBera. L{BeToBbie
monenu. Monens RGB. I'my6una
konupoBanus. [lamutpa.

PactpoBoe 1 BeKTOpHOE MpeCcTaBICHUE
nzo0paxxeHuit. [lukcens. Ouenka
uH(}OpMAaIIMOHHOTO 00BEMA
rpaduyecKuX JaHHBIX AJI1 pacTPOBOIO
HU300pakeHUsI.

KoaupoBanue 3Byka. PaspsagHocTts u
yacToTa 3anucu. KonnuecTBo KaHaoB
3aIlUCH.

OreHKa KOJTMYECTBEHHBIX TTaPaMETPOB,
CBSI3AHHBIX C MPEJCTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DaiiyioB

(21yOUHOU KOOUPOBAHUS U YACHOMOT
ouckpemu3zayuu)

Hroro no pazneny

11

Paznen 3. UndpopMannoHHbIe TEXHOJIOTMH

3.1

TekcToBbIC JAOKYMCHTBI

6

TekcToBBIC TOKYMEHTHI U UX
CTPYKTYPHBIE AJIEMEHTHI (CTpaHUIIA,
a03aill, CTpoka, CJIOBO, CHUMBOJI).
TekcTOBBINM MPOLECCOP — HHCTPYMEHT
co3aHus, peAaKTUPOBAHUS U
dbopmarupoBaHus TekcToB. [IpaBuna
HaOopa TekcTa. PenaktupoBanue
Tekcta. CoiicTBa cuMBOJIOB. LlIpudr.
Tunsl mipudToB (pyOseHbIE,

C 3aceYKaMUu, MOHOITUPUHHBIE).
[TonyxupHOE U KypCUBHOE HaUYE€pTaHHUE.

PackpbIBaTh CMBICH U3y4aeMbIX OHATHU.
AHanM3UPOBaTh MOJI30BATEIHCKUN
uHTepdeic MpUMEHSIEMOro
IPOrPaMMHOT0 CPE/ICTBA B paboTe

C TEKCTOBBIMHU JOKYMEHTAMH.
OrnpenensaTs yCJIOBUSI 1 BOZMOXHOCTU
MIPUMEHEHHUS POrPAMMHOTO CPEACTBA
JIUISL PEIICHMS TUTIOBBIX 3a7a4 B paboTe
C TEKCTOBBIMM JIOKYMEHTaMHU.
BoisiBasaTe o011ee v pa3iuuus B pa3HbIX
MPOrPaMMHBIX MPOJYKTAX,
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CaoiicTBa a03a1leB: rpaHullbl, a03aIlHbIN
OTCTYII, UHTEPBAJI, BBIPABHUBAHHUE.
[Tapametpsl crpanuipl. CTUnEeBOE
dbopMatupoBaHue.

CtpykTypupoBaHue nHGpOpMaIu

C TIOMOIIIbIO CITUCKOB U TAOJIHII.
MHoroypoBHeBbIe criiucKu. [{obaBieHue
Ta0JIUI] B TEKCTOBBIE JIOKYMEHTHI.
BcraBka n300pakeHuii B TEKCTOBBIC
TOKyMeHTbl. O0TeKaHne N300pakeHn
TEKCTOM. BKJIIOUE€HME B TEKCTOBBIN
JOKYMEHT auarpamm, GopMyIi,
HyMEpaluu CTPaHUll, KOJIOHTUTYJIOB,
CCBUIOK U JPYTUX JIEMEHTOB.
IIpoBepka npaBonucanusi. PacctaHoBka
MEPEHOCOB. [ '0JI0COBOM BBOJ| TEKCTA.
Onruyeckoe pacno3HaBaHUE TEKCTA.
KomnbrotepHslii nepeBo.
Hcnonw3oBanue cepsucoB HTEpHETE
1151 00pabOTKU TEeKCTa

MpeTHa3HAYCHHBIX JIJIS PEIICHUS OJHOTO
KJ1acca 3aj7a4 B paboTe ¢ TEKCTOBBIMU
JIOKYMEHTaMHU.

Co3znaBaTh U pelakTUPOBATH TEKCTOBBIC
JIOKYMEHTBI TTOCPEICTBOM
KBJIM(PUITMPOBAHHOTO KJIABHATYPHOTO
UChbMa C UCIIOJIb30BaHUEM 0a30BbBIX
CPE/CTB TEKCTOBBIX PEIAKTOPOB.
dopmMaTUPOBATh TEKCTOBBIC TOKYMEHTBI
(ycTaHaBIUBATH MapaMeTPhl CTPAHUIIBI
JTOKyMeHTa; (OpMaTUPOBATH CUMBOJIBI U
a03a11bl; BCTABJISITh KOJOHTUTYJIBI U
HOMEpA CTPAHMIT).

BceraBnars B 1okyMeHT OpMYITBI,
TaOJIUIIBI, N300pakKeHuUs, OPOPMIISTH
CITUCKH.

Vcnonb30BaTh CCHIIKHM M IIUTHPOBAHUE
WCTOYHUKOB IPY CO3aHUH Ha MX OCHOBE
cOOCTBEHHBIX MH()OPMAIIMOHHBIX
00BEKTOB.

Hcnonb30BaTh MHTEIIEKTYaTbHBIC
BO3MO>XHOCTH COBPEMEHHBIX CHCTEM
00pabOTKU TEKCTOB

Ilpakmuueckue pabomwi:

1. Coz0aHue HebobUUX MEeKCMOBbIX
OOKYMEHMO8 NOCPedCmBEoM
K8AIUGUYUPOBAHHO20 KIABUAMYPHO20
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AUCLMA C UCNOIb308AHUEM DA308bIX
cpeocme meKcmosbix pedaKmopos.

2. @opmamuposarnue mexcmogvlx
00KYMeHmoe (YCmano8Kka napamempos
cmpanuybl OOKyMeHma,
Gopmamuposanue cumeoios u abzayes;
8CMABKA KOJIOHMUMYI08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyn,
mabauy, uzobpaxicenuil, ogpopmienue
CNUCKOS.

4. Cozoanue HebObUIUX MEKCTNOBLIX
OOKYMEHMO8 C YUMAamaml U CCbLIKAMU
Ha yumupyemble UCHMOYHUKU

3.2

Kommnbrorepnas
rpadguka

3HAKOMCTBO € rpauuecKuMu
penakTopamu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduueckux
MIPUMUTHUBOB.

Onepauuu peaaKTUPOBaAHUS
rpauyeckux 0ObEKTOB, B TOM YUCIIC
1udgpoBbIx GoTorpaduii: U3MEHEHHE
pasMepa, oOpe3ka, MoBOPOT,
oTpaxeHue, padora ¢ 00JacTIMU
(BBIIENIEHUE, KOTIMPOBAaHKE, 3aIMBKa
I[BETOM ), KOPPEKITHS [IBETA, IPKOCTH U
KOHTPACTHOCTH.

Bexropnas rpaduxa.

PackpbIBaTh CMBICIT M3y4a€MbIX TTOHATHH.
AHaQIIU3UPOBATh MOJIb30BATENbCKUM
uHTEpPEic MPUMEHSIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C KOMITBIOTEPHOH T'pauKOH.
Onpenenars ycJIOBUSI U BO3MOXHOCTH
MIPUMEHEHUS IPOTPAMMHOT0 CPEJICTBA
JUTSL pelIeHUs] TUTIOBBIX 3aj1a4 B paboTe

C KOMITBIOTEPHOI rpauKOu.

BrisiBasTh 00111€€ ¥ pa3iuuus B pa3HbIX
MPOrpaMMHBIX TTPOJYKTaxX,
MPEIHA3HAYCHHBIX JIJI1 PEIICHUSI OJTHOTO
KJ1acca 3a7a4 B paboTe ¢ KOMITbIOTEPHOU
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Co31aHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMU TEKCTOBOI'O
nporeccopa WiK IPyrux mporpaMmm
(mpunoxxenuii). JlobaBnenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

rpaduKoil.

Co3znaBaTh U pelakKTUPOBATH
N300pakKeHUS C TIOMOIIBIO
WHCTPYMEHTOB PacTPOBOTO
rpaduueckoro peaakTopa.
CosnaBath U peakKTUPOBATH
M300pakeHUs C TTIOMOIIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpau4YecKoro peaakTopa.
J100aBIsATh BEKTOPHBIE PUCYHKH
B JOKYMCHTBI

Ilpaxkmuueckue padomut:

1. Coz0anue u/unu pedakmuposatrue
u3006pasicenus, 8 Mom 4ucie yugphpoewvix
domozpaghuii, ¢ nomowvio
UHCMPYMEHMO8 Pacmpo8020
epaguueckoeo pedakmopa.

2. Cozoanue u pedaxmupogatue
U300pasdicenust ¢ NOMOUBIO
UHCMPYMEHMO8 8EKMOPHO20
epaguueckoeo pedakxmopa

3.3

MynbTUMETUHBIE
MpE3EHTALUU

[ToaroroBka MyJIbTUMEIUMHBIX
npe3eHranui. Crann.
JloOaBieHHe Ha ClIaiil TEKCTa U
M300pakeHUH.

PaboTa ¢ HECKOJIIBKUMHU ClIaliJaMH.
JlobaBiieHHE Ha CIIak

PackpbIBaTh CMBICI H3y4aeMBbIX ITOHATHH.
AHanM3upOBaTh MOJIb30BATENBCKUI
UHTEpPECc NPUMEHIEMOTrO
IPOrpPaMMHOI0 CPEACTBA B padoTe

C MYJbTUMEIUNHBIMU MTPE3CHTALUSMH.
OnpenensaTe yciIoBUs U BO3MOXHOCTH
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ayJIMOBU3YaIbHBIX JJAHHBIX.
Anumarus. ['unepccouiku

MPUMEHEHUS POTPAMMHOTO CPEJICTBA
JUTS pelIeHUs] TUTIOBBIX 3aj1a4 B paboTe

C MYJTbTUMETUUHBIMU TIPE3CHTAIUSIMH.
BrisBnats ob1iee 1 pa3inuuus B pa3HbIX
MPOrpaMMHBIX TTPOJYKTaX,
MpeIHA3HAYCHHBIX ISl PEIISHUS OJTHOTO
KJlacca 3aja4 B pabote

C MYJbTUMEIUUHBIMU MTPE3CHTAILUSMH.
Co3znaBaTh MPE3EHTALNH, UCIIONb3YS
TOTOBBIE 1IA0JIOHBI.

Ilpakmuueckue pabomwi:

1. Coz0anue npezenmayuu

C 2UNEPCCLLIKAMU HA OCHOBE 20MOBbIX
waboHo8

Htoro mo pazneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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8 KJIACC
HanmenoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammMmHOe conepxkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbI HH(pOPMATUKH

1.1

CucreMbl CUUCIIEHUSA

6

Heno3numnonHeie ¥ MO3ULIKMOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcHoBanue. Pazpépnyras ¢popma
3anucu yucia. llepeBosa B AECATUUHYIO
CUCTEMY YUCEJ, 3aMMUCAHHBIX B IPYTUX
CHUCTEMAaX CUUCIICHHUS.

PumMmckas cucrema cunciieHusl.
JIBomyHas cucTemMa CUMCIICHHUS.
[TepeBoa nenbIX ynucen B mpeaenax
ot 0 10 1024 B ABOMYHYIO CUCTEMY
cuucieHus. BoceMepuuHnas cucrema
cunucienus. [lepeBoj uncen

13 BOCBMEPUYHOU CHCTEMBI B
JBOMYHYIO U JECATUYHYIO CUCTEMBI U
obparHo. lllectHaguaTepuunas
cucreMa cunciienus. llepeBon uncen
U3 IECTHAALATEPUYHON CUCTEMBI

B JIBOMYHYIO, BOCbMEPUYHYIO U
JECATUYHYIO CUCTEMBI U1 OOpPaTHO.
Apudmernyeckre onepamnuu

B JIBOUYHON CHUCTEME CUMCIICHUS

PackpbiBaTh CMBICIT H3y4aeMBbIX IMOHSITUM.
BrisiBASATE paznuure B MO3UIMOHHBIX U
HETO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS.
BrisaBniaTh 00111€€ 1 pa3inuuus B pa3HbIX
MO3UILIMOHHBIX CUCTEMAX CUUCIICHHUS.
3anuceiBath HeOombIme (0T 0 10 1024)
L[EJIBIE YMCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX
CHUCTEMaxX CUUCIICHUS (IBOUYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHMBATH LIEJIbIC YUCTIA, 3aIIHUCAHHBIC

B JIBOMYHOM, BOCbMEPUYHOU U
HIECTHAAATEPUYHON CUCTEMAX
CUHCJICHUSL.

BpInonHATh onepanuu CIOKEHUs U
YMHOXEHUS HaJl HEOOIbIIIMMU
JBOMYHBIMHU YU CIIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BBICKA3bIBaHMS. PackppiBaTh CMBICT N3y4aeMbIX HOHSITHH.
MaTeMaTU4eCKOn Jlornueckue 3HaY€HUs BBICKA3bIBAHUN. | AHAIM3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKH DneMeHTapHbIE U COCTaBHbBIE BBICKA3bIBAHUM.

BbICKa3bIBaHMs. Jlornyeckue onepauuu: | Mcronb30BaTh JIOTMYECKUE ONIEPALIAH.
«» (KOHBIOHKIIHS, JIOTHYECKOE Crtpoutb TaOIMUIBI UICTUHHOCTH
YMHOXEHUE), «ATIN» (IU3bIOHKIINS, JUISL IOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHNUE), BprauciiaTh ICTUHHOCTHOE 3HAYCHUE
«HEe» (JJOrMYecKOoe OTPULIAHUE). JIOTUYECKOI'0 BBIPAKECHUS.
IIpuopHTeT JIOrM4eCKUX Oneparnin. 3HaKOMHUTHCS C IOTUMYECKUMHU OCHOBAMH
OnpeneneHne ICTUHHOCTH COCTAaBHOTO | KOMIIBIOTEpA
BBICKA3bIBAHMS, €CIIM U3BECTHBI
3HAYEHUS NCTUHHOCTH BXOISAIINAX
B HET'0 DJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Boipaxkenus. [Ipasuna
3aIMCH JIOTUYECKUX BBIPAKECHUM.
[TocTpoenune TabauI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUIN
Jlornueckue s1eMEHThl. 3HAKOMCTBO
C JIOTUYECKUMU OCHOBAMHU KOMIIBIOTEPA

Hroro 1o pazneny 12

Pa3znen 2. AlropurMbl 4 NIpOrpaMMHUpP OBaHHE

2.1

HUcnomuaurenn n
QITOPUTMBI.
AJITOPUTMUYECKHUE
KOHCTPYKIIUU

10

[lonsatne anroputma. Mcnonaurenu
ANTOPUTMOB. AJITOPUTM Kak IUIaH
YIIPABJICHUS UCIIOJIHUTEIIEM.

CsoiictBa anropurma. CnocoOsl 3anucu
aJropuT™Ma (CIOBECHBIH, B BUJIE
OJIOK-CXEMBI, TPOrpaMma).

PackpbIBaTh CMBICIT H3y4aeMBbIX
TMOHSITHM.

AHanM3UpOBaTh MpeJiaracMble
MOCJICI0BATCILHOCTH KOMaH/

HA IPEAMET HUIMYUS Y HUX TaKHUX
CBOICTB aJITOPUTMa, KaK JUCKPETHOCTb,
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AJITOPUTMHUYECKHE KOHCTPYKIWH.
KoHcTpykuus «cienoBaHue.
JIunelinblid anroput™. OrpaHUYE€HHOCTD
JIMHEMHBIX aITOPUTMOB:
HEBO3MOKHOCTH MPETYCMOTPETh
3aBUCUMOCTD MOCJIEA0BATEIbHOCTH
BBIIIOJIHSIEMBIX IEUCTBUH OT UCXOIHBIX
JAHHBIX.

KoHcTpyknus «BeTBICHUEY: TTONMHAS U
HernoyiHas (Gopmbel. Beimonaenne u
HEBBINOJTHEHNE YCIOBUSA (MCTUHHOCTh
1 JIO)KHOCTb BBICKA3bIBAHUA).
IIpocThie U COCTaBHBIE YCIIOBHSL.
KoHCTpyKIIHMS «TTOBTOPEHUS»: LIUKIIBI
C 3aIaHHBIM YMCJIOM ITOBTOPEHUM,

C YCJIOBUEM BBIITOJIHEHHS,

C MIEPEMEHHOM 1MKJIA.

Pazpabotka ais popmaibHOTO
UCITOJIHUTEIS AJITOPUTMA,
IPUBOJIAIIETO K TPEOyeMOMY
pe3yJIbTaTy IPU KOHKPETHBIX
MCXOJIHBIX AaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB

C MCIIOJIb30BAHUEM IIUKJIOB U
BETBJICHUU ISl YIIPABIICHHUS
(dbopMaIbHBIMHU UCTIOTHUTEISMH,
TakuMHu Kak Po6ot, Uepenarika,

JIETEPMUHAPOBAHHOCTD, OHSATHOCTb,
pe3yJIbTaTUBHOCTh, MaCCOBOCTb.
OmnpenensaTs o 0JOK-CXeMe,

JUTS pEIIEHUS] KaKOM 3a7aun
MPEIHA3HAYECH JaHHbBIA AITOPUTM.
AHanu3upoBaTh U3MEHEHUE 3HAUEHUI
BEJIMYMH IPU MTOIIArOBOM BBIIIOJHEHUH
aIropuTM™Ma.

OmnpenensTh IO BRIOPAHHOMY METOTY
pELICHHUS 3a/1a4M, KaKhe
ANTOPUTMUYECKUE KOHCTPYKIIUUA MOTYT
BOWTHU B AJITOPUTM.

CpaBHMBaTh pa3IMYHbIC AJITOPUTMBbI
pEIICHUS] OJHOU 3a1a4H.

CoznaBaTh, BBIIOIHATH BPYUHYIO U

Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI
C HCMOJIb30BAHUEM ITUKJIOB M BETBJIICHUI
JUJISL YIIPABJICHUSI UCTIOJIHUTEIISIMH,
TakuMHu Kak PoOot, Uepenarika,
YepréxHuK.

HcnosHATh TOTOBBIE AlITOPUTMBI

IIPY KOHKPETHBIX UCXOJIHBIX JTAHHBIX.
CtpouThb AJ1s1 UCTIOTHUTEIIS
apu(pMETUUECKUX ACHCTBUM IEMOUKHU
KOMaH/I, TaroIInX TpeOyeMbli
pe3yJIbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.

34



denepanpHas padouas nporpamma | Madopmatika. 7—9 kmaccel (0a30BbIil YPOBCHB)

YepréxHuK. BrinmoaHeHne anropuTMoB
BPYYHYIO U HA KOMITBIOTEPE.
CuHTaKCHUYECKHE U JIOTHYSCKHE
omnOku. OTKa3bI

Ilpaxkmuueckue padomut:

1. Coz0anue u evinonmenue

HA KOMNbIOMepe HeCL0NHCHbIX
aneoOpummo8 ¢ UCNOIb30BAHUEM YUKILOG U
gemeeHutl OJisl YnpaesieHus.
ucnonHumenamu, maxumu kax Pooom,
Yepenawxa, Yepméorcrux.

2. Ilpeobpa3zosanue aneopumma u3z 00HOU
Gopmul 3anucu 8 opyeyro.

3. Pazpabomka o1 popmanvrozo
UCNOJHUMENS AN20PUMMA, NPUBOOSULESO
K mpebyemomy pe3yiomanty

NPU KOHKPEMHBIX UCXOOHBIX OAHHBIX.

4. « Pyuynoe» ucnonnenue 2omoguix
an20pummOo8 npu KOHKPEMHbIX UCXOOHBIX
OaHHbBIX

2.2

S3BIK
MIPOrpaMMHUPOBAHHUS

SI3bik iporpamMMupoBanus (Python,
C++, Ilackans, Java, C#, lIIkonbHBIH
ANTOPUTMHUYECKUN SI3BIK).

Cucrema nporpaMMUpOBaHUSI:
PEIaKTOp TEKCTa MPOrpamM,
TPAHCISATOP, OTIIATUHK.
[lepemenHas: TUII, UMsI, 3HAUCHHE.
Llempie, BEECTBEHHBIE M CHMBOJILHBIE
MepeMeHHBIC.

Oneparop nprucBavBaHUs.
ApudmMeTnyeckue BoIpaKEeHUS

PackpbiBaTh CMBICIT H3y4ae€MBbIX IMOHSITUM.
OnpeaensaTs no Oporpamme,

JUISL PELLIEHUS] KaKOM 3a/1a4d OHa
IpeHa3HAYCHA.

Crtpoutb apupMeTuiecKue, CTpOKOBBIE,
JIOTUYECKUE BBIPAKEHUS U BBIUUCIATHh UX
3HAYEHUS.

[IporpaMmMupoBaTh TMHENHBIE
ITOPUTMBI, IPEANOJIATAKOIINAEC
BBIYHUCIICHUE apU(DMETUUECKHUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKCHUMU.
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Y MOPSIOK UX BhIUMCIIeHUs. Onepanuu
C LEIBbIMHU YUCIIAMU: LETIOUYHUCICHHOE
JIEJIEHUE, OCTATOK OT JICJICHUS.
Bernenusi. CocTaBHbIE YCIOBHS
(3anmuch JJIOrMYECKUX BhIPAKEHUM

Ha U3y4aeMOM SI3bIKE
nporpamMmMmupoBanus). Haxoxxnenue
MHUHUMYyMa U MaKCUMyMa U3 JABYX, TPEX
1 4eThIpEX yucen. Pemenue
KBaJ[PaTHOTO YpaBHEHUSI, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JlnanoroBas OTJaJKa MPOTPaMM:
MIOIIarOBOE BBIIIOJIHEHUE, IIPOCMOTP
3HAUCHUM BEIUYNH, OTJIQJOYHBIN
BBIBO/I, BELIOOP TOYKH OCTAaHOBA.

Hukn ¢ ycnoBuem. Anroputm EBknnaa
JUTSL HAXOXKIECHUST HauOOJIbIIEr0 OOIIEro
JEUTEINSI IBYX HATypajdbHbIX YHCE]I.
Paz0buenue 3anucu HaTypalbHOTO
yycia B TO3ULIMOHHOW CHUCTEME

C OCHOBaHUEM, MEHBIIIUM WUJIM PAaBHBIM
10, Ha oTEBHBIC IUQPHI.

[ukn ¢ mepeMeHHON. AJITOPUTMBI
MIPOBEPKHU JIETUMOCTH OJHOTO 1EJI0T0
yucia Ha Apyroe, MpoBEepKU
HaTypaJIbHOTO YMCJIA Ha IPOCTOTY.
O6paboTka CUMBOJIbHBIX JTAHHBIX.

PaszpabaTeiBaTh IpOrpaMmel,
coJieprKallie oneparop (oneparophbl)
BETBJICHUS, B TOM YHCIIC

C UCTIOJIb30BAHUEM JIOTHUECKHUX
OIepalnu.

Pa3pabaThiBaTh IPOrpaMMmBbl,
coziepkalue oneparop (onepaTophbl)
IIUKJIA.

BpImonHATE AMATOroByI0 OTIAAKY
IPOTPaMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue nuneunvlx
AnCopUMMO8, NPeOnoaaAcarouuUx
8bIUUCTEHUE APUDMEMUUECKUX U
JIO2UYECKUX 8bIPANCEHUN HA U3)UAEMOM
A3bIKE NPOSPAMMUPOBAHUSL (0OHOM

us nepeuns: Python, C++, Iackanw,
Java, C#, lllkonvubiii Aneopummuyeckutl
A3bix).

2. Paspabomka npozpamm, cooepaircaujux
onepamop (onepamopvl) 6emeeHus,

HA U3Y4AeMOM A3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblULe NEPEYHSL.

3. Paspabomka npocpamm, codepaicauux
onepamop (onepamopul) Yuxia,

HA U3Y4AeMOM SA3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblule NepeyHs
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CHUMBOJIbHBIE (CTPOKOBBIE)
nepeMeHHbie. [TocuMmBoIbHAsS
obpaboTtka cTpok. [Toacu€r gacToThl
MOSIBJICHUS] CHMBOJIA B CTPOKE.
Bcerpoennbie pyHkiuu 115 00paboTKu

CTPOK

2.3 | AHanu3 alropuTMOB 2 OnpeneneHne BO3MOXKHBIX pe3yJIbTaTOB | PacKpbIBaTh CMBICT U3y4aeMbIX HOHATHIA.
paloThI AIrOpUTMa MPHU TaHHOM AHanm3npoBaTh TOTOBBIE AJITOPUTMBI U
MHOXECTBE BXOJHBIX TaHHBIX, IIPOrpaMMBbl

oTpe/ieIeHUe BO3MOXKHBIX BXOIHBIX
JAHHBIX, PUBOIAIINX K JTAaHHOMY

pe3ynbTaTy
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOB I10O ITPOI'PAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

I'moGainbHast ceThb
WNuTepHeT u crparerun
0e30I1acHOr o
MOBEJICHUS B HEH

3

['mo6anwhas cets UnTepner. IP-ampeca

y3710B. CeTeBoe XpaHEHUE TAHHBIX.
MeTonbl HHAMBHUYaTbHOTO U

KOJUICKTUBHOI'O pa3MCIICHUA HOBOM

uHpopmaruu B IHTepHere.

bonpmue JaHHBIC (I/IHTepHCT-,ZIaHHBIG,

B YaCTHOCTHU JJAaHHBIE COIIUATBHBIX
ceTen).

[Tonsitue 06 nHMOPMAITMOHHON
0€30MacHOCTU. YTPO3bl
uH(}OpMaIIMOHHON 0€30MaCHOCTH
npu padboTe B TIIO0ATBHON CETH U
METOJIbI TPOTUBOICHCTBHUS UM.
[TpaBuna 6e3omacHoit
ayTeHTH(PHUKAUHU. 3aluTa TTIHON
uHpopmanuu B MHTEpHETE.
be3omnacHele cTpareruu NOBEICHUS
B UHTepHere. [Ipenynpexncnue
BOBJICYEHUS B IECTPYKTUBHBIE U
KPUMHUHAIIbHBIE (POPMBI CETEBOM

aKTUBHOCTH (KUOEpOyYITUHT, (PUILIHHT

u apyrue Gopmbi)

PackpbIBaTh CMBICIT H3y4ae€MBbIX IMOHSITUM.
AHanmm3upoBaTh JOMEHHBIC UMEHA
KOMITBIOTEPOB U a/ipeca JOKYMEHTOB

B NHTEpHETE.

OmnpenensTh MUHIMAJIBHOE BpEMS,
HEO0OXO0IMMOE JIJIS1 TIepeiadyr U3BECTHOTO
00BEMa JaHHBIX IO KaHATY CBS3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacnio3naBath moTeHIIMaIbHBIE YIPO3bI U
BPCIIHBIC BO3ICHCTBUS, CBSI3aHHBIE

¢ uH(pOPMaLIMOHHBIMHU U
KOMMYHHUKAIIMOHHBIMU TEXHOJIOTHSIMU,
OIICHMBATh Tpe/IaraeMble yTH UX
yCTpaHEHUHI.

Ilpakmuueckue pabomwi:

1. Coz0aHue KoMNaIeKCHbIX
UHGDOPMAYUOHHBIX 0OBEKMO8 8 BUOE BeD-
CMpaHuy, BKIYAIOUWUX cpaguyecKue
00beKmbyl, ¢ UCNOIb30BAHUEM
KOHCMPYKMOPOo8 (uabioHo8).

2. 3HaxomMcmeo ¢ mexanusmamu
obecneuenus npuUBAMHOCMU
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u beszonacHou pabomwl ¢ pecypcamu
cemu Hnumepnem, memooamu
aymenmuukayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCIY2

1.2

Pabota
B H(OpPMAITMOHHOM
IPOCTPAHCTBE

Bunbl nestenbnoctu B IHTEpHETE.
UHTEPHET-CEPBUCHL:
KOMMYHHUKaIIHUOHHBIE CEPBUCHI
(mouTtoBas ciyx0a, BUIEO-KOH(PEepeHII-
CBSI3b U JIPyTUe), CIPAaBOUYHBIC CITYKOBI
(KapThl, pacliUCaHus U JIPyTrue),
MIOUCKOBBIE CITY>KOBI, CITY>KOBI
OOHOBJICHHSI IPOTPAMMHOTO
o0ecrieyeHus U Apyrue ciayKObl.
CepBHCHI TOCYJaPCTBEHHBIX YCIIYT.
OO61ayHble XpaHWIUIIA TAHHBIX.
CpenctBa COBMECTHOU pa3pabOTKH
JIOKYMEHTOB (OHJIAH-O(UCHI).
[IporpammHoe obecrnieueHne Kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U
rpaduyeckre peaaKkTopbl, CpeIbl
pa3paboTKH MpOrpaMm

PackppiBaTh CMBICT N3y4aeMbIX
TTOHSTHM.

[IpuBOAUTE PUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCs UCIOIb30BaTh
KOMMYHHUKAIIHOHHBIE CEPBHUCHI,
CIIPABOYHBIE Y TTOUCKOBBIE CITYXOBI U JP.
OnpenensTh KOJIMYECTBO CTPAHUII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aMpocaM C UCIOIb30BaHUEM
JIOTUYECKHUX OMEpaIuu.

[IpuBOAUTH MPUMEPHI YCIIYT,
JIOCTYITHBIX HA CEPBUCAX
rOCYJapCTBEHHBIX YCIIYT.

[IpuBOAUTE NpUMEPHI OHJIAWHOBBIX
TEKCTOBBIX U IpaPUUECKUX peAaKTOPOB,
cpell pa3paboTKU MPOTrpamMM.
Ilpakmuueckue padomoi:

1. Touck unpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONIb308AHUEM TIO2UHECKUX ONePAYUT.
2. Hcnonv3oseanue oHnatin-oghuca

07151 paspabomu 0OKYMeHMO8

Hroro no pazneny
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Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH

2.1

MonaenupoBanue
KaK METOJ] TO3HAHUS

8

Mogens. 3amaun, pernraemple

C TIOMOIIbIO MOJICTTUPOBAHUSI.
Knaccudukarum moneneil.
MarepuanbHble (HaTypHbIE) U
uH()OPMAITMOHHBIE MOJIEIIH.
HenpepbiBHBIE U AUCKPETHBIE MOJEIH.
Nmurtanmonnsie moaenu. Urposeie
Mozenu. OneHka aleKBaTHOCTA MOJEIN
MOJICTUPYEMOMY OOBEKTY U LIEJISIM
MOJICJTUPOBAHMUSI.

Tabmuunbsie Mmogenu. Ta0auia Kak
MpeACTaBICHUE OTHOIICHUSI.

ba3el nanabix. OT60p B TAOIUIIE CTPOK,
YIIOBJIETBOPSIONIUX 33JJAHHOMY
YCJIOBHIO.

['pad. Bepmuna, pedbpo, myTh.
OpueHTHPOBaHHBIE U
HEOpUEHTUpOBaHHbIE rpadsl. [nrHa
(Bec) pedpa. BecoBast marpuiia rpada.
JlnvHa myTH MeXay BepIInHaMu rpada.
[Touck onTrUManbHOTO MYTH B Tpade.
HavanpHas BepiivHa (MICTOYHUK) U
KOHEUHasl BepIIrHa (CTOK)

B OPMEHTHUPOBAHHOM rpade.
Brruucnenue koiuuecTBa myTeu

B HAIIPABJICHHOM allUKJIMYECKOM rpade.

PackpbIBaTh CMBICIT H3y4aeMBbIX HOHSATHM.
Onpenensate BUJ MHOOPMAILIMOHHON
MOJIENTU B 3aBUCUMOCTHU OT CTOSIIEH
3a/1a4u.

AHanu3upoBaTh HHHOPMAIIMOHHEIE
Moenu (Tabmuiisl, rpaguku,
JMarpaMMbl, CXeMbl U Jp.).
OcCyI1ecTBISATh CUCTEMHBIN aHAINU3
00BEKTa, BBIACIATH CPEAN €r0 CBOMCTB Te
CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3PCHHUSI TIeNIeH MOJICITHPOBAHMS.
OrneHnBaTh aeKBAaTHOCTh MOJICITH
MOJCITUPYEMOMY OOBEKTY U IEJISIM
MOJICITUPOBAHMS.

CTpouTh U UHTEPIIPETUPOBATH
pa3nuuHbie HHOOPMAITMOHHBIE MOJIEIIN
(TabGmuIrel, TUArpaMMebl, Tpadbl, 1epPeBo,
CXEMbI, OJIOK-CXEMBbI aJITOPUTMOB).
Hccnenosatk ¢ MOMOIIBIO
UH(OPMAIIMOHHBIX MOJIeNIeld 00bEKTHI

B COOTBETCTBHUU C IMOCTABJICHHON 3a/1a4eil.
W3ydath 3Tansl KOMIBIOTEPHOTO
MOJICITUPOBAHMS.

PabGoTath ¢ rOTOBEIMU KOMITBIOTEPHBIMU
MOJICIISIMH M3 PA3IMYHBIX MTPEIMETHBIX
obnacreil.
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Hepeso. Kopens, BepiuHa (y3en),
JmcT, pedpo (myra) aepesa. Beicora
nepesa. [onnepeso. [Ipumepsr
HCIIOIb30BaHUs JepeBbeB. [lepedop
BapUaHTOB C MOMOIIIbIO JEpeBa.
IlonsaTne MareMaTUUYECKOM MOJIEIIH.
3aiauu, pellaeMble C MOMOIIbIO
MaTeMaTU4ECKOro (KOMIBIOTEPHOIO)
MoaenupoBanus. OTimune
MAaTeMaTUYECKOM MOJEIN OT HATYPHOU
MOJIENIU U OT CJIOBECHOIO
(JIuTepaTypHOro) onucaHusi 0ObEKTA.
DTarbl KOMIBIOTEPHOTO
MOJICTMPOBAHMS: TTOCTAHOBKA 3aJ1a4H,
MOCTPOCHUE MAaTEMATUYECKON MOJIEIIH,
porpaMMHasi peaau3aius,
TECTUPOBAHUE, IPOBEICHHE
KOMIIBIOTEPHOTO DKCIIEPUMEHTA, aHaJIN3
€ro pe3yJbTaToOB, YTOUHEHUE MOJIEIH

Ilpakmuueckue pabomor:

1. Coz0anue oonomabauunol b6azol
oannvix. Tlouck oannvix 6 2omosoi basze.
2. Paboma ¢ 2comoswbimu
KOMNbIOMEPHLIMU MOOCTIMU

U3 pa3IUYHBIX NPEeOMemHbIX 001acmell.

3. Ilpoepammuas peanuzayusi
npoCmenuux Mmamemamuyeckux mooenetl

Hroro no pazneny

8

Pa3znen 3. AiropurmMsel M NpOrpaMMHp OBaHUeE

3.1 | Pa3zpabotka
IITOPUTMOB H
porpamm

6

Pa3zOuenne 3agaun HaA MOA3aIa49H.
CocraBiieHHE AITOPUTMOB U ITPOTrpaMM
C UCIIOJIb30BaHUEM BETBIICHHUI, IIUKIIOB
1 BCTIOMOTaTEIbHBIX aJITOPUTMOB
JUISL YIIpaBJICHUS UCTIOTHUTEeM PoboT
WU APYTUMU UCTIOTHUTEISAMHU, TAKUMH

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITUMN.
PaszpabaTeiBaTh IporpamMmel

J1s1 00pabOTKH OJHOMEPHOTO MacCHBa
LIEJIBIX YUCET.

OcymiecTBasATh pa30UEeHUE UCXOTHON
3a71a4¥ Ha M0J13aa4H.

41



denepanpHas padouas nporpamma | Madopmatika. 7—9 kmaccel (0a30BbIil YPOBCHB)

kaKk Yepemnamika, YepTéxXHUK 1
JIPYTUMHU.

TabnuuHble BETUYMHBI (MaCCUBBHI).
OnHomepHbie MaccuBbl. CocTaBlIeHUE U
OTJIa/IKa IPOrpPaMM, peaTn3yronux
TUIIOBBIE aJITOPUTMBI 00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCUBOB,

Ha OJIHOM U3 A3BIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkonbHBIH
AnropurMudeckuil f3bIK): 3aM10JIHEHHE
YHCIIOBOTO MAaCCHBA CIIy4YalHBIMU
YHUCJIaMH, B COOTBETCTBUU C (HOpMYIIOn
WJIM TTyTEM BBOJIA YUCEN, HAXOXKICHUE
CYMMBI 3JIEMEHTOB MACCHBA, JIMHEUHBIN
MOMCK 33JJaHHOI0 3HAYEHUS B MACCHUBE,
MOACYET DJIEMEHTOB MaCCHBA,
YIIOBJIETBOPSIIONINX 3a/ITaHHOMY
YCIIOBHIO, HAXOX/IEHHE MUHUMAJIbHOTO
(MakCHUMaJIbHOT'0) AJIEMEHTa MaCcCHUBA.
CopTupoBKa MaccuBa.

O6paboTka NOTOKa TaHHBIX:
BBIYUCJICHUE KOJUYECTBA, CYMMBI,
CpelHero apu(pMETHIECKOTO,
MHUHUMAJIbHOTO U MAaKCUMAJIbHOTO
3HA4YEHUS PJIEMEHTOB
MOCJIE/I0BATENbHOCTH,

PaszpabaTeiBaTh IpOrpaMmel,
coJieprkaiiye noanporpamMmmy(bl).
Ilpaxkmuueckue padomuwi:

1. Cocmaenernue npoecpamm

C UCNONL30BAHUEM BCHOMO2AMENbHBIX
aneopummos 0Jis ynpaeieHusl
ucnoanumenamu, maxkumu kax Pobom,
Yepenawxa, Yepméorcnux.

2. Cocmasnenue u omnaoka npocpamm,
Dpeanusylouux munogvie aiopummol
00pabomku 0OHOMEPHBIX YUCTIOBbIX
MAccueos, Ha OOHOM U3 A3bIKO8
npozpammuposanus (Python, C++,
Ilackanw, Java, C#, [llkonvHuolil
Aneopummuueckuti A3vix)
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YIIOBJIETBOPSIIOIINX 3aIaHHOMY
YCIIOBUIO

3.2 | Yopasnenue 2 VYmpasnenue. Curnan. O6parHas CBs3b. | PackpbeiBaTh CMBICT N3y4aeMbIX TOHSITHI.
[Tonydyenue curHanaoB OT MUGPOBBIX AHanM3UpOBaTh OTHOIICHUS B KUBOM
JATYNKOB (KacaHUs, PACCTOSHUSA, CBETA, | MPUPOJC, TEXHUICCKUX U COITUATBHBIX
3ByKa U Apyroro). [Tpumepsi (1IKoIIa, CeMbS U JIp.) CUCTEMAX
WCIIOJIb30BAHUS IPUHITUIIA OOPATHOMN C TIO3UITUH yIIpaBJICHUS.
CBSI3U B CCTEMAaX YIIPABJICHUS N3yuats npumepbl poOOTU3HUPOBAHHBIX
TEXHUYECKUMHU YCTPONCTBAMU CUCTEM.
C TIOMOIIBIO JATYMKOB, B TOM UHUCJIE Ilpakmuueckue padbomoi:
B POOOTOTEXHHUKE. 1. 3naxkomecmeo c yuebnoii cpedoti
[Tprmepbl poOOTU3UPOBAHHBIX CUCTEM | paspadomKu npocpamm ynpaeieHus
(cucTeMa ympaBJeHUS IBUKEHUEM o8udACYWUMUCS pOOOMAaMU
B TPAHCIIOPTHOM CUCTEME, CBapOYHas
JIMHUS aBTO3aBO/IA,
aBTOMATH3UPOBAHHOE YIIPABJICHHE
OTOITUICHHUS JIOMa, aBTOHOMHAsI CHUCTEMa
YIIPaBJICHUS TPAHCTIOPTHBIM CPEJICTBOM
U JIPYTHe CUCTEMBI)

Htoro mo pazneny 8

Pa3znen 4. UnopmManmoHHble TEXHOJIOTHA

4.1 | DneKTpoHHbBIE 10 [TonsiTue 00 ANEKTPOHHBIX TAOJIUIIAX. PackpeiBaTh CMBICT N3y4aeMbIX

TaOJIUIBI Turbl TaHHBIX B TYEUKAX 3JIEKTPOHHOW | MOHSTHM.

Tabauikl. PenaktupoBanue u AHanM3upOBaTh MOJIb30BATENBCKUI
(dbopmarupoBanue Tadbaul. BerpoeHusie | mHTEp(deEic MPUMEHIEMOro
GbyHKIMU 7151 TTOUCKA MAaKCUMYMa, IPOrPaMMHOTO CPEACTBA B padoTe
MUHHUMYMa, CYMMBI U CPETHETO C DJIEKTPOHHBIMH TaOJIHUIIAMHU.
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apudmernaeckoro. CopTupoBKa
JAaHHBIX B BBIICJICHHOM JHara3oHe.
[TocTpoenue nuarpamMm (THCTOrpamMma,
KpyroBas [uarpaMmma, TOUeqHast
nuarpamma). Beibop tuna auarpammel.
[IpeoOpazoBanue Gpopmys npu
KonupoBanuu. OTHOCUTENbHAS,
abCONIOTHAs U CMENIaHHas ajpecanusi.
VY cl10BHBIE BEIYUCIECHUS B JIEKTPOHHBIX
tabaunax. CyMMHUpPOBaHHUE U TIOJICUET
3HAYEHUI, OTBEYAOIIUX 3a[aHHOMY
ycioButo. O06paboTKa OOIbIINX
HaOOpOB JaHHbIX. YHCIEHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX
TabIHUIIax

OmnpenensaTs yCIOBUS U BO3MOXHOCTH
MPUMEHEHUS TPOrPAaMMHOTO CPEICTBA
JUTSL peIIeHUs] TUTIOBBIX 3a71a4 B pa0boTe

C DJIEKTPOHHBIMH TaOJIHUIIAMHU.

BBISBIIATE 00111€€ 1 pa3iuyuus B pa3HBIX
MIPOrPaMMHBIX TIPOAYKTaX,
NpeIHa3HAYCHHBIX IS PEIIEHUS] OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a/1a4 B paboTe
C DJIEKTPOHHBIMH TAOJIHUIIAMHU.
PenaktupoBath 1 hopMaTupoBaTh
AJIEKTPOHHBIC TAOIHIIHI.

AHaTM3UpOBaTh U BU3YyaJU3UPOBATh
JTAHHBIC B DJIEKTPOHHBIX TaOJIUIAX.
BBITIONTHATE B 3JIEKTPOHHBIX TaOIHIIAX
pacd€Thl IO BBOJMMBIM TOJIH30BATEIEM
dbopMyiaM ¢ UCII0JIb30BaHUEM
BCTPOEHHBIX (PYHKITHIA.

OcCyIecTBIATh YUCIICHHOE
MOJICTTMPOBAHKE B MPOCTHIX 3aa4ax

U3 PA3IUIHBIX MPEAMETHBIX 00JIaCTEH.
Ilpakmuueckue pabomot.

1. B60o0 oamnnvix u ¢hopmyn, oghopmnenue
maoauybl.

2. Copmupoexa u punbmpayus OGHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazcpamm u epaghuxos
8 2JIeKMPOHHBIX MAOIUYAX.
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4. Boinonnenue pacuémos no 6800UMbIM
nov3oeamenem Popmyiam

C UCNOIL308AHUEM ECTPOEHHBIX
dyHKyul.

5. Obpabomxa 6orbwux Habopos
OQHHBIX.

6. Qucnennoe mooenuposarue

8 2JIeKMPOHHBIX MAOIUYAX

4.2 | UndopmanmoHHbie 1 Ponb nHpOpMaIMOHHBIX TEXHOJIOTUN PackpbiBaTh CMBICI U3y4aeMbIX MOHSATUH.
TEXHOJIOTUU B Pa3BUTUU SKOHOMUKH MUPA, CTpaHbl, | OOCy)aaTh posib HHGOPMAIMOHHBIX
B COBPEMEHHOM perroHa. OTKpbITbIE 00pa30BaTENbHbIE | TEXHOJOTUM B COBPEMEHHOM MUPE.
oOmiecTBe peCypChHl. OOcyxaaTh 3HaAYEHNUE OTKPBITHIX
[Ipodeccun, cBsizaHHbIE o0pa3oBaTeIbHBIX PECYPCOB U
¢ nHGOPMATUKON 1 BO3MOXXHOCTH MX MCITOJIb30BaHUSI.
WH(OPMAITMOHHBIMU TEXHOJIOTHUSIMH: AHamm3upoBaTh ITU(POBBIC HABBIKH,
BeO-NIM3aiiHep, MPOrPaMMHUCT, KOTOPBIMH JIOJDKEH 00J1a/1aTh BBIITYCKHUK
pa3pabOTYMK MOOMIIBLHBIX MPHUIIOKCHUH, | ITKOJIBI.
TECTUPOBIIUK, APXUTEKTOP W3yuats npodeccuu, CBI3aHHBIC
POrpaMMHOI0 00eCTeueHuUs, ¢ uH(GOPMATUKON U UHPOPMALTMOHHBIMU
CHEIUAINCT 0 aHAJIM3Y JaHHBIX, TE€XHOJIOTUSMH.
CUCTEMHBIN aIMUHHUCTPATOP Ilpakmuueckue padbomoi:
1. Coz0anue npezenmayuu
o npogheccusx, cesazannvix ¢ UKT
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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