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1. HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0OQ, a Taxxke henepanpbHOU paboUeit IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcCTaBICHUE O EIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MH(POPMATUKH Ha
0a30BOM ypOBHE, YyCTaHaBIMBaeT oOOs3aTEIbHOE MPEAMETHOE COJEpKAHUE,
MpeayCMaTPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3ziesiaM U TEMaM.

[Iporpamma 1o nHpopMaTHKe ONpeaeseT KOJIMUECTBEHHbIE U KAYECTBECHHBIC
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Jyisl KaXI0ro Toja U3y4YeHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTalluu o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma no uHpopMaTuke sSBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCca yUUTEIIEM.

[ensmu n3ydenust ”HOOPMATUKU HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SBJISIIOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTHIKCHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUU 00
uH(pOpMAIUU KaK O BaXXHEHIIIEM CTPATETMYECKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
rocyJlapcTBa, oOOIIECTBa, TOHUMAaHUA POJM WHOOPMAIIMOHHBIX MPOIIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUSI MPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyuyarorierocss pa3OMBaTh CJIOXKHBIE 3a7ayd Ha OoJiee MPOCThIE MOA3aJayu,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JOCTIKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUYCHHS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4€TOM MPABOBBIX U ITHUECKUX ACHEKTOB €€ paclpoCTpaHEHUs, CTPEMJICHUS K
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OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUHA U
CO3MJIATEIbHON JEATETbHOCTH C TNPUMEHEHHEM CPEeACTB HH(OPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UHMOPMATHKU, TMPEXKAE  BCEro
uH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
JIESITENBHOCTH.

Nzyyenne wHGOpPMATUKM  OKa3blBa€T  CYIIECTBEHHOE  BJIHMSHHE  Ha
(GopMUpOBaHHE MHUPOBO33PEHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIHUIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAaHWUS  TPUHIUIOB  (QPYHKIIMOHHUPOBAHUS U
WCITOJIB30BaHUS MH()OPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
OPAaKTHUYECKH JI00OM JEATeTbHOCTH W OJHOTO W3 Hamboyiee 3HAUYMMBIX
TEXHOJIOTHYECKHUX JOCTKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS U CHOCOOBI JIEATEIbHOCTH, OCBOCHHBIE OOYYaIOUUMUCS TMPU H3YUYECHUU
uH(OpPMATUKU, HAXOAT IPUMEHEHUE KaK B paMKax 00pa3oBaTelbHOTO Ipolecca,
TaK U B MHBIX )KH3HEHHBIX CUTYAIHIX, CTAHOBSTCS 3HAYUMBIMH 711 (JOPMUPOBAHUS
KauyeCTB JTUYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (DOPMHUPOBAHUE METAIIPEAMETHBIX
U JIMYHOCTHBIX PE3yJIbTaTOB 00y4YCHHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarukay — chopmMupoBarh y
0OyJaromuXxcs:

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TTeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH()OPMAITMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OMKCAHHUS ITOCTABICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



yMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJCHHEC 0a30BBIMH
HOpMaMud HWH(POPMAIIMOHHOM OSTUKKM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0€30IIaCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yJIbTaThl B MPAKTUYECKOU JICSITEIIHHOCTH.

[lenmn m 3amaum u3ydeHUss MHOOPMATUKHM HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs ONPELISAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUsI yu4eOHOTO IIpeameTa
B BHJIC CICAYIOIMINX YETHIPEX TEMATUIECKUX PA3IICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUUECKUE OCHOBBI MHOPMATHKH;

aJITOPUTMBI U IPOTPaMMHUPOBAHHUE;

nH(OPMAITMOHHBIC TEXHOJIOTHH.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
Ha usyuenue nunpopmaruku B 9 kinacce — 34 yaca (1 gac B Hezemio).



2. COAEP) KAHUME OBYYEHUA

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro0 NOBEACHUS B Hel

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHUE AAHHBIX.
MeTopl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(OpMaluy B
WNurtepHere. bonbiuve naHHble (MHTEPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonarue o6 mHOpPMALMOHHONW 0€30MacHOCTH. YTPOo3bl MHOOPMAIIMOHHOU
0e30MacHOCTH TIpU padoTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHGOpMANUU B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(knOepOyIUTMHT, PUIIUHT U APYTUe (POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bune! nestensHoctn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TOYTOBast Cyk0a, BUACO-KOH(PEPEHI-CBA3b U JPYTUE), CHPaBOYHbIC
CIIy OBl (KapThl, paCIIUCaHUs U IPYTUE), IOUCKOBBIE CITYKOBI, CITyKObI OOHOBJICHUS
IPOrpaMMHOr0 obOecreueHus M Apyrue ciaykObl. CepBUCHI TOCYJapCTBEHHBIX
yciayr. OOnauHble XpaHunumia JgaHHbIX. CpencTBa COBMECTHOM pa3pabOTKu
JTOKyMeHTOB (oHmaitH-oducel). [IporpammHoe oOecriedeHue Kak BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuuecKkre peaakTopbl, Cpebl pa3pabOTKHU IPOrpamMM.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukanmu
Mojenel. MarepuanbHbie (HaTypHbIe) U HHPOpMalMOHHBIE MoieTu. HerpepriBHbBIE
U auckpetHele mojenu. Mmurtanmonnsie mMonenu. Mrpossle Mopenu. OrneHka
aJIeKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHMUS.

Tabnuunsie Mosenu. Tabnuia Kak MpeACTaBICHUE OTHOIIEHUS.

ba3el nmanHbix. OTOOp B TabiMile CTPOK, YIOBJIETBOPSAIOMIMX 3alaHHOMY
YCJIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTHpOBaHHbIE U HEOPUEHTHPOBAHHbBIC
rpadel. nuHa (Bec) peOpa. BecoBas matpuna rpada. InuHa nytu Mexay
BepmimHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncnenue
KOJIMYECTBA IMMyTeH B HAIIPABJICHHOM allMKJINYECKOM rpade.

JepeBo. Kopenb, BepinHa (y3en), Tuct, pedopo (ayra) nepeBa. Beicora nepesa.
[Tonpnepeso. Ilpumeps! ucnoab30Banus aepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO
JiepeBa.



[londaTre wmaTeMaTHYECKOM MOJENIM. 3aJaud, pEHIaeMbleé C IMOMOUIBIO
MaTeMaTUYECKOr0 (KOMIBIOTEPHOTO) MoAeInpoBanus. OTauyne MaTeMaTUu4ecKon
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOr0 (JIMTEpAaTypHOTO) ONHUCAHUS
oOBeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MAaTEMATHYECKOW MOJENH, IPOTrpaMMHAas peaIn3alus, TECTUPOBAHUE, IPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIN3 €0 PE3YJIbTATOB, YTOUYHEHHE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3paborka airopuTrMoB M IpOorpamMmm

Pazbuenue 3amaun Ha noazagaud. CocTaBleHHE aITOPUTMOB M IIPOTPAMM C
WCIMOJIb30BAHUEM BETBIICHUM, LUKIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB JUIA
yIpaBiieHUs] UcnojiHuTeseM PoOOT Wi ApyruMHU HCHIOJHUTEISIMH, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, pea3yOUIUX TUIIOBBIE aJITOPUTMbI OOPAOOTKHA OJTHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonapHbINH ATropuTMHUYeCKUd SA3bIK): 3aM10JTHEHUE YUCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
YuCeJl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOWCK 3aJaHHOTO
3HAYEHHS B MACCUBE, MOJICUET JIIEMEHTOB MAaCCUBA, YAOBIECTBOPSIOIINX 38 JAHHOMY
YCJIOBHUIO, HAXOXKIACHUE MHUHHUMAIBHOTO (MaKCHMaJbHOTO) JJEMEHTA MacCHuBa.
CopTHupoBKa MaccHBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIIMX 38 JaHHOMY YCJIOBHIO.

YupasJienue

VYmupasnenue. Curnan. O6patHas cBs3b. [lomyuenue cUrHamoB oT IUGPOBBIX
JMATYMKOB (KacaHus, pAacCCTOSHHS, CBeTa, 3Byka U japyroro). Ilpumepsi
WCIIOJIB30BaHUs IPUHITUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABIICHUS TEXHUUECKUMU
YCTPOMCTBAMHM C MOMOIIBIO JATYMKOB, B TOM YHCJIE B pOOOTOTEXHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJIEHUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMa YIPABJIEHUS TPAHCIOPTHHIM
CPEIICTBOM U APYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JTUIbI

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B sTYEHKaAX DJIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImu s
MOMCKAa MAaKCUMyMa, MHUHUMYyMa, CYMMbl U CpeIHero apupMeTuyecKoro.
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CopTHpoBKa JaHHBIX B BBIAEICHHOM Juana3zoHe. Iloctpoenuwe nuarpamm
(rucrorpamMma, Kpyrosas AuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JMarpaMMbl.

[TpeoOpa3oBanue popMyi1 npu KonupoBaHUU. OTHOCHUTENbHASL, AOCOIIOTHAS U
CMEIlIaHHas ajipecarysl.

Y Cl10BHBIEC BRIYUCIICHHUS B AEKTPOHHBIX Tabauax. CyMMUpPOBaHUE U TOACUET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OodbIIMX HAOOPOB
NaHHbIX. YHCIEHHOE MOJIEIMPOBAHHUE B 3JIEKTPOHHBIX TaOIUIIAX.

NudopmannoHHbIe TEXHOJOTUN B COBPEMEHHOM 001IeCTBE

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUM B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKECHHMH,
TECTUPOBLIUK, APXUTEKTOP MIPOrPAMMHOI0 OOECIIEUEHUs, CTIELUATIHUCT 10 aHAIU3Y
JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 11O
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIpaBJICHO HA JIOCTIKEHHE OOYYaIOIIMMUCS JHUYHOCTHBIX, METANpPEeIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OCBOCHHS COJIEpKaHHsI yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3ynbTaThl HMMEIOT HANpPaBICHHOCTh HA peELICHHE 3a7a4
BOCIIMTAHUS, PAa3BUTHUSI W COLMAIM3AIMKU OOYUYaIOIIUXCS CPECTBAMU Y4e€OHOTO
npeaMera.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocs OyayT coOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThl B YACTU:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOUIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAy4YHOMY HACJIeJIMI0, TOHUMaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B JKU3HU
COBPEMEHHOI0 OOIIECTBa, BJIAJICHUE JOCTOBEpHOW HMH(OpMaIMeid o MmeperoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTH)KEHHUSAX B 00JacTM HUHPOPMATUKU U
WH(OOPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1idpoBoif TpaHcHOopMAITUH COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUs Ha MOPAJIbHBIC IIEHHOCTU U HOPMBI B CUTYAIIUSIX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYTIKHU JAPYTHX JIOJIEH C MO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCIEICTBUM TMOCTYNKOB, AaKTUBHOE HEMPUSATHE ACOLMAIBHBIX
MOCTYNKOB, B TOM uuciie B UHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIECHUH B KOJIJIEKTUBE, B TOM YHCJIC B COIIMAIBHBIX COOOIIECTBAX, COOIOACHHE
npaBuil 0€30MTaCHOCTH, B TOM YKCJIE HABBIKOB 0€30MMaCHOT0 TTOBEICHUSI B HHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM JEATEIHLHOCTH MIPH BHITTOJTHEHUHN
y4eOHBIX, MO3HABATEIbHBIX 3aJ]lay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIIM B TIPOIIECCE ITOM YUEOHOU NESITeIIbHOCTH,
TOTOBHOCTh OIIEHUBAaTh CBOE MOBEJEHUE U MOCTYNKHA CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

4) HEeHHOCTEe HAYYHOI'0 MO3HAHMS:



c(OpMUPOBAHHOCTh MHPOBO33PEHUECKHUX MpPEACTaBICHU 00 mH(pOopMaluu,
UH(GOPMAITMOHHBIX npoueccax U UH(GOPMAITMOHHBIX TEXHOJIOTUSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIONIUX 0a30BYI0 OCHOBY JIJIsi IOHMMAHUS CYIITHOCTH HAay4YHOU
KapTUHBI MUPA;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamM000pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HANpaBICHHOCTH H
YPOBHsI 00yU€HHUS B JlaJbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOJIIOJEHUN, MOCTYNKOB U CTPEMIICHUE
COBEPILIEHCTBOBATh MYTH JOCTHKEHHSI WHIWBHUIYAIbHOTO W KOJUIEKTHBHOIO
0J1aronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMU TEKCTaMM, CIPAaBOYHOM JHUTEpaTypoH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTWH, a TaKKE€ YMEHUS
CaMOCTOATENLHO ONPEAENIATh LENH CBOEro OOy4eHHMs], CTaBUTh U (POPMYIHPOBATH
JUIsl ce0sl HOBBIE 3aJauM B yu€Oe M IO3HABATENbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHUBBI 1 HHTEPECHI CBOEH ITO3HABATEIILHON JAESATENBHOCTH;

5) dopmupoBaHus KYJIbTYPHbI 310POBbS:

OCO3HAHME HEHHOCTH )KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKa Ha 3JI0pPOBBIA 00pa3 *U3HHM, B TOM YHUCJIE U 32 CYET OCBOCHUS U
coOuroieHrs TpeboBaHui 0e30MacHON 3KCIUTyaTalluy CpeACTB HUHPOPMAILIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpEC K TMPAKTUYECKOMY u3yueHHuro mnpodeccuit u Tpyna B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c MH(pOpMaATUKOH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HayKH MH(POPMATUKU U HAYYHO-TEXHUUYECKOTO MTPOrpecca;

OCO3HAHHBIA BBIOOp W  MOCTPOECHUWE HWHIUBUIYAIbHOW  TPaeKTOPHUHU
00pa30BaHuUs U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HMHTEPECOB
U IOTpeOHOCTEH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTell ux
peuieHusi, B TOM 4YHCIE C Y4YE€TOM BO3MOXKHOCTEH HWH(DOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0yuyarumerocss K U3MEHsIIOIMMCH YCJIOBHSIM COLUATIBHOM
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYaIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJiel, COOTBETCTBYIOIIUX BEAYILIEH NEATebHOCTH BO3pacTa, HOPM W TMPaBUII
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OOIIIECTBEHHOTO NOBeIeHNs, (POPM COLMAILHOM KU3HU B IPYINax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYyAIbHOM ITPOCTPAHCTBE.
METAIIPEJMETHBIE PE3YJIbTATDHI
MertanpenMeTHble pe3yiabTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUE ONpENeNsITh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATH
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUIs Kaccu(UKalMK, yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3HU, CTPOUTH
JIOTUYECKHE PACCYKJICHUS, JIeJIaTh YMO3AKIIOUCHHS (MHIYKTHUBHBIC, JEyKTHBHBIC
Y 110 aHAJIOTHUH) B BBIBO/IBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEOOpPa3OBbIBATh 3HAKU U CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YUYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITeJILHO BBIOMpPATh CIOCOO pelieHus: ydeOHOU 3ajauu (CpaBHMBATH
HECKOJIPKO BapHaHTOB pEIICHHUS, BHIOMpATh HamOoJiee MOAXOAIINNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

bopMyIHpOBaTh BONPOCH], (DUKCUPYIOIMIUE pa3pblB MEXKAY pealbHBIM U
JKeJIaTeIbHBIM COCTOSHUEM CUTYaIlui, 00bEKTa, U CAMOCTOSTEILHO YCTaHABIMBATh
HCKOMOE U JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJTYYECHHYIO
B XO0JI€ UCCJICIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajJbHEUIIIee Pa3BUTHE MPOIECCOB, COOBITUN H
HX TIOCJICJICTBHS B AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYyallMsX, a TaKKE€ BbIJIBUTaTh
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE JAeUIMT WHOOpPMALUM, JTaHHBIX, HEOOXOIUMBIX [Jis pPelIeHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOJbI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
orbope uHOpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YYETOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAaTh W HMHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
JTyarpaMMaMH, HTHOW rpaduKoi U uX KOMOMHALIMSIMU;
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OLICHMBATh HAAEKHOCTh HH(OPMALMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yUUTEIEM U CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;
3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHMKaTHBHbIE YHUBeEPCAJIbHbIE YueOHbIEe AeiCTBUSA

Oo01enue:

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU JAPYrUX YYaCTHUKOB AHAIIOra,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIUIA;

nyOJMYHO MPEACTABIATh PE3YJIbTAThl BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPATh (OpMaT BBICTYIUIGHHS C YYETOM 3amad
MPE3EHTAIlMM U OCOOCHHOCTEHW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasI 1eATEJILHOCTD (COTPYIHUYECTBO):

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboOThl TpHM penieHUH KOHKPETHOW NpOOJEeMBI, B TOM YHCIIE TMPU CO3MaHUN
UH(OPMAIITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PaCIpelesisaTh POJIH, JOTOBAPHBATHCSA, 00CYKIATh
MPOILIECC U PE3YJIHTAT COBMECTHOM PabOTHI;

BBITIOJIHATh CBOIO 4YacTh PaboThl ¢ WHMOpmarumedn win UHPOPMAIMOHHBIM
MPOIYKTOM, JOCTUTAsi KAa4eCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMpAaBICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHS C IPYTUMHU WICHAMH KOMAH]IbI;

OIICHMBATh KaueCTBO CBOETO BKJIa/Ia B OOIIMI HHPOPMAIIMOHHBIN TPOAYKT IO
KPUTEPHUSIM, CAMOCTOSITENIbHO CPOPMYIIUPOBAHHBIM yUaCTHUKAMH B3aUMOICHCTBHUS;

CpaBHUBATh pe3yjbTaThl C HMCXOJHOW 3a7adyeil M BKIAJ KaKIOTO WICHA
KOMaHJIbI B JOCTMDKCHHE PE3yJbTaTOB, pa3leiiaTh chepy OTBETCTBEHHOCTH U
MPOSIBIISITE TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIepeT TPYIIITOH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBIABJISITh B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX TpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJAX K MPHUHATUIO PEUICHUUN
(MHAMBUIyaTIbHOE IPUHSATHE PEUICHUN, IPUHITHE PEIICHUN B TPYIIIIE);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM PEIICHUS 3ajadyu (WJIM €ro 4YacTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3a/auu ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U
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COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeaJiaraéMble BapUAHTHI
pelIeHN;

COCTaBIISATh IUIAH JEUCTBUU (IJIaH pealu3ald HAaMEUEHHOr0 ajropurMa
pelieHus ), KOppEeKTUPOBATH IPEIJIOKEHHBIN alITOPUTM € YUETOM MOITYYSHHS HOBBIX
3HaHUN 00 U3y4aeMOM 0OBEKTE;

Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBOM WHpoOpMammu # OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMokoOHTpOJb (peduiexcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JIaBaTh OLICHKY CUTYallUH W MPEJiaraTh IJIaH €€ N3MEHEHHUS;

YYUTHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
Npu  pEIICHUM Y4yeOHOM 3ajaud, aJanTUpPOBaTh pEHICHWE K MEHSIOMUMCS
00CTOSATEIECTBAM;

OOBSCHATh  MPUYMHBI  JIOCTHXKEHUS  (HEIOCTH)KEHHS]))  PE3ysIbTaToOB
MH(POPMAITMOHHON JeATeNbHOCTH, AaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OIEAIICH CUTYyaIUK;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh CEOS1 HA MECTO JPYroro 4esioBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JIpYroro.

IlpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATH BCE BOKPYT JAXKE B YCIOBUSIX
OTKPBITOTO A0CTYyTA K JIF0OBIM 00bEMaM UH(POPMALIMH.

HHPEAMETHBIE PE3YJIBTATBI

K koHumy oOyuenus B 9 kiacce y oOydaromierocss OyayT c(opMupoOBaHbI
CJIEIyIOIIUE YMEHMUS:

pa30uBaTh 3alaydl Ha TOA33Jayd, COCTABIIATH, BBINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HUCIOJIH30BAHMEM BETBIEHUM, LIUKIOB U
BCIIOMOTATEJIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIHOJHUTENSIMU, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHUK;

COCTaBJISITh M OTJIAKUBATh MPOrPaMMBbI, PEAIN3YIOLIUE TUIIOBbIE aTOPUTMbI
OOpaOOTKM YHUCJIOBBIX TOCJIEIOBATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI UJTU KOJIMYECTBA JIIEMEHTOB C
3aJlaHHBIMU CBOWCTBAMM) Ha OJIHOM U3 s3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonbHbIH ANTOpUTMUYECKUN S3bIK);
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pacKphIBaTh CMBICT MOHATUNA «MOJENb», «MOAECIUPOBAHUEY», OMNPEIECIATH
BUJIBI MOJIEJICH, OLICHWBATh AJCKBATHOCTh MOJICIH MOJACTUPYEMOMY OOBEKTY U
LEISIM MOJIETTUPOBAHMS;

UCIIOJIB30BaTh Ipadbl M NEpPEBbs Ui MOJIEIUPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTUyalllinii yTh B rpade;

BBIOMPATH CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C IOCTaBIECHHOM
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOILUX IMPOTPAMMHBIX CPENCTB 00PaOOTKU JAHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TAOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaJIM3al[MH1 YUCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JHana30Ha Ta0IULIbI
U YIOPSAA0YMBAHUEM (COPTHUPOBKOI) €r0 AIEMEHTOB;

CO37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TAOIHIIAX (POPMYIIBI sl paCUETOB C
UCIIOJIb30BaHUEM BCTPOEHHBIX apupMeTndyeckux (yHKUUNH (CyMMHpOBAaHHUE U
noJICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEe apu(pMETHIECKOE,
MOMCK MaKCUMaJIbHOT'0 1 MUHUMAJIbLHOTO 3HAaUYEHMS ), aDCOIFOTHOM, OTHOCHUTEIIHHOIA,
CMEILIAHHOU aJIpECalny;

UCITIOJIB30BaTh AJIEKTPOHHBIE TAOJIMIBI JUISl YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33/1a4aX U3 Pa3HbIX yUEOHBIX IPEIMETOB;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCH (B TOM  YHUCIIE
KOMMYHUKAIIIOHHBIE CEpPBUCHI, OOJIAYHBbIE XpAHWIMILA JaHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBBIE M TpaUUecKue pPeNaKTopbl, Cpeabl pa3paboTKH)) B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

OPUBOJUTH TPUMEPBl HCIOJIb30BAHUS TE€OMH(MOPMAIIMOHHBIX CEPBHCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYT, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOH ¥ MOBCETHEBHOU JEATEIbHOCTH;

MCITI0JI30BaTh PA3JIMYHBIE CPEJICTBA 3aLUTHI OT BPEAOHOCHOTO MTPOTrPaMMHOTO
o0ecrniedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMALUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTyTa U €ro NocjielCTBUN (pa3rialleHtst, HOJMEHbI, YTPaThl JAHHbBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMUYECKMX W  COLMAIBbHO-TICUXOJOTMYECKUX  aCHEKTOB
UCIONIb30BaHusl ceth MHTepHeT (ceTeBas aHOHMMHOCTb, LHUGPOBOW CIE,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEIOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKH U MPEIyNPekaaTh BOBICUCHUE Ce0sl U OKPY KAOILIUX
B JCCTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUTUHT, (DUILIMHT).
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4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPE/IMETA «<MH®OPMATHUKA»
€ YKa3aHUEM KOJIMYeCTBA aKaJleMUYeCKUX YaCOB, OTBOJAMMbIX HA OCBOEHHE KAXK/I0i TeMbl y4e0OHOTI0 NpeaMeTa,
yueOHOro Kypca (B TOM YHCJIeBHEYPOUHOM JeiTeJIbHOCTH), Y4eOHOT0 MOIYJISl, U BO3MOKHOCTDH MCII0JIb30BAHUSA 110
3TOI TeMe FJIeKTPOHHBIX (HM(POBLIX)00pa30BaTeIbHBIX PECYPCOB

KoaudecTBO 4acoB

Ne duekTpoHHbIe (LM POBbLIE)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI
Paznea 1. lilndpoBasi rpaMOTHOCTD
I'moGanbHas cetb UHTEpHET U cTpaTerun
1.1 . 3 https://m.edsoo.ru/M27Y 8144E
0e30MacHOro MOBEICHUS B HE
1.2 Pabora B nH()OpMAIMOHHOM ITPOCTPAHCTBE 3 https://m.edsoo.ru/NGZOUIOE9
Hroro no pazneny 6
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
2.1 MogenupoBaHU€E KaK METO/ ITO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Hroro no pazneny 8
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE
3.1 Pa3zpaboTka anropuTMOB U TIporpamMm 1 https://m.edsoo0.ru/MD5SWV172T
3.2 VYipasineHue https://m.edsoo.ru/GKKEIRZFU
Hroro no pazneny 8
Pasnen 4. UndpopManmoHHbIe TEXHOJIOTHHI
4.1 DNIeKTPOHHBIE TAOTUIIBI 10 https://m.edsoo.ru/HT451019V

I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTHU B COBPEMCHHOM

4.2
o01ecTse

https://m.edsoo.ru/6 WEQ7HYED
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https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

Hroro no pazneny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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5. HOYPOYHOE IINTAHUPOBAHMUE 110 YYEBHOMY IIPEJIMETY «MH®OPMATHUKA»

Ne KoaunuyecTBO 4acosB Ilnanupyema  @akTHuecka
DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Bceer KonTpoibu [MpakTuyeck fl 1aTa A1 1aTa
o0pa3oBaTe/ibHbIE PeCYPChI
I o ble padoThbI ue padoTbl H3y1eHHus H3Yy4eHUS
I'mobansHas ceTh 2.09
Nurepner. IP- 1 https://m.edsoo.ru/UB3JKBQY
ajzipeca y3JIoB. M
Bosnpime nanueie
Nuadopmanmonna 9.09
Popua 1 hitps://m.edsoo.ru/303AHI 1B
s1 0€30I1aCHOCTD
VYyer noustus 0o 16.09
UH(POPMALIMOHHOM
0€30I1aCHOCTH
[IPU CO3IaHUHU
P 8 1 https://m.edsoo.ru/SEZUEI6 X1
KOMILIEKCHBIX
UH(OPMALIOHHBI
X 0OOBEKTOB B
BUJIE BeO-CTpaHUI
Busr 23.09
https://m.edsoo.ru/9H98AEQG
IESITEeIbHOCTH B 1 s
cetu MHTEpHET N
O0iraynbie 30.09
TEXHOJIOTUH. | https://m.edsoo.ru/RDLTKDIE
HUcnonb3oBanue Y

OHJIaH-0(Hca
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https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/RDLTKDIEY

JUTSE pa3paboTKu
JIOKYMEHTOB

O0o0061IcH e U
CHCTeMaTU3aIUs
3HAHUM 10 TeMaMm
«['mobansHas ceTh
Nutepuet u
CTpaTeruu
0€e30I1aCHOTIO
IOBEJICHHUS B
Heii», «Pabora B
UH(POPMALIMOHHO
M TIPOCTPAHCTBE»
Monenu n
MOJICIIUPOBAHUE.
Knaccudukanum
MozAeeHn

Ta0nuuHbIE
MOJIEIIH

7.10

14.19

21.10

https://m.edsoo.ru/A65FGDKC
H

https://m.edsoo.ru/10LAY40S
D

https://m.edsoo.ru/9RVCHE649

10

Pa3pabotka
OJTHOTAOJIMYHOH
0a3bl JaHHBIX.
CocraBieHne
3arpocoB K 0a3ze
JTAHHBIX

I'pad. Becoras
martpuiia rpaga.
JnuHa mytn
MEXTY

11.11

18.11

https://m.edsoo.ru/OCHZCHM
78

https://m.edsoo.ru/QAZPCFUJ
W
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https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/QAZPCFUJW

11

12

BEpIIMHAMU
rpada.
Beruucnenue
KOJIMYECTBa My TeH
B HaIIPaBJIEHHOM
AlUKJINYECKOM
rpade

Hepero. ITepebop
BapHaHTOB C
MOMOIIIBIO JiepeBa

Maremarnueckoe
MOJICTTUPOBAHUE

25.11

2.12

https://m.edsoo.ru/FJI9Y8V4P

https://m.edsoo.ru/OPNCB5LU
Y

13

14

Dranel
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

O06o061IEHNE U
CUCTEMATH3aLM
3HAHUM.
Kontponbnas
pabora 1o Teme
«MonenupoBanue
KaK METOJL
MIO3HAHU

9.12

16.12

https://m.edsoo.ru/JCU2XL56Q

https://m.edsoo.ru/OLM7SHO3
3

15

Pazounenue
3a7a4M Ha
MO3a/1a4H.
CocraBnenue
ITOPUTMOB H
POrpaMM ¢

23.12

https://m.edsoo.ru/8XJXNF806
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https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6

HCIIOJIb30BaHUCM
BETBJICHHUH,
LIUKJIOB U
BCIIOMOTaTEIIbHBI
X QJITOPUTMOB

jg |~ Ouuomepubie 30.12 https://m.edsoo.ru/V33JLOY4AL
MacCCHBBI
Tumnoseie 13.01

17 aITOPUTMBI https://m.edsoo.ru/K4EJDMDM
00paboTku J
MacCCHBOB

13 CopTtupoBka 20.01 https://m.edsoo.rt/FNHKT7K3
MaccuBa 6

19 O6paboTka 27.01 https://m.edsoo.ru/SHXYWDU
MOTOKA JAHHBIX NR
0O0001eHue 1 3.02
CUCTEMAaTH3aIIH
3HAHUM.

20 KonTponbHas https://m.edsoo.ru/8Y 1M9GX3
paboTa 1o Teme Q
«Pa3paboTka
AITOPUTMOB H
IPOrpaMm»»
VYmpasnenue. 10.02

21 Curnarn. https://m.edsoo0.ru/LOTRK1VTO
OO0patHasi CBsI3b

” Po6oruzupoBanu 17.02 https://m.edsoo.ru/MHS7R1W1

bIC CUCTCMbI

B
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https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/MH57R1W1B

23

24

25

26

27

ONEKTPOHHBIE
TaOIUUbl. TUIIBI
JaHHBIX B
sTYeHKaxX
3JIEKTPOHHOU
TaOIUIIBI

PenaktupoBanue
u
dbopmaTrpoBaHue
TadJIUIL
BcerpoenHnbie
byHKIUM 115
MOMCKa
MaKCUMyMa,
MUHUMYMa,
CYMMBI
CpEIHero
apuhMeTUIECKOro
CoprupoBka u
bunbTpanus
JIAHHBIX B
BBIJICJIEHHOM
JIHara3oHe

ITocTpoenue
JarpaMm
rpadukoB B
AIEKTPOHHBIX
TadIuIax

24.02

3.03

10.03

17.03

24.03

https://m.edsoo.ru/4516 A0A 16

https://m.edsoo.ru/TMK6TCIB
L

https://m.edsoo.ru/4VFQO1JSL

https://m.edsoo.ru/4YJIIOW27

https://m.edsoo.ru/XAQ39QFA
9
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https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/XAQ39QFA9

28

OTtHOCHUTENbHAS,
a0CoJIFOTHAS U
CMeIIaHHas
ajzpecarius

7.04

https://m.edsoo.ru/BOKB9CCT
C

29

YcaoBHEIE
BBIUKCIICHUS B
JIEKTPOHHBIX
TadaIuIax

14.04

https://m.edsoo0.ru/7J4CQG56T

30

OO6paboTtka
OoNBIIUX
Ha0OpOB JaHHBIX

21.04

https://m.edsoo.ru/V4BJBT4LX

31

32

33

YucneHnHoe
MOJIEJIUPOBAHUE B
ANEKTPOHHBIX
TabauIax

O06o061IEHNE U
CHCTEMAaTHU3aIIH
3HAHUH 110 TEME
«ONEeKTpOHHBIE
TaOIUIIBI»

Ponb
MH(OPMAaLIOHHBI
X TEXHOJIOTHH B
pa3BUTUHU
SKOHOMUKH MUDA,
CTpaHbl, peTHOHA

28.04

5.05

12.05

https://m.edsoo.ru/KCOSRK30J

https://m.edsoo.ru/1UK84LSGZ

https://m.edsoo.ru/9SHKFEMN
4

34

Pe3epBHbIit ypok.
0O000meHne n

19.05

https://m.edsoo.ru/SCFMNUN
RW
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https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T
https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW
https://m.edsoo.ru/SCFMNUNRW

Hrorosoe

IIOBTOPCHHUE

cucréMarTru3anms.

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34
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6. IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM MIPOI'PAMMBI

Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs
pe3yJbTara

1 [To Teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4MCIE
. KOMMYHHUKAI[IOHHBIE CEpPBUCHI, OOJIaYHblE XPAHWIMILNA JIAHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPBI, CPEIbI

pa3paboTKu) B y4eOHOIl U MOBCETHEBHOM 1€ATEILHOCTH

[lpyBoauTE  TPUMEPHl  HCHOJNB30BaHMUS  T'€OWH(POPMAIIMOHHBIX
1.2 CEPBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCCHHCBHOﬁ JACATCIIbHOCTH

Hcrnonbs30BaTh pasiauyHble CPEACTBA 3aLUTBI OT BPEIOHOCHOIO
IIPOrPaMMHOTO obecrieueHus, 3alUIIATh [IEPCOHAIBHYIO
UHPOpPMALMI0 OT  HECAaHKIMOHMPOBAHHOTO JOCTyHa U  €ro
13 NOCNEACTBUM (pa3rialilieHusi, MOAMEHbI, YTPaThl JaHHBIX) C Y4ETOM
' OCHOBHBIX  TEXHOJIOTMYECKUX U  COLMUAIBHO-IICUXOJIOTUYECKHUX
aCIeKTOB MCMOJib30BaHUs ceTh VHTepHeT (cereBas aHOHMMHOCTD,

HH(l)pOBOﬁ CJICH, aYTCHTUYHOCTDb CY6L6KTOB " peCypCoB, OMMACHOCTDb

BPEIOHOCHOTO KO/1a)

Pacno3HaBaTh TONBITKM M NPEAYyNpexXJIaTh BOBIECUEHHE ce0s U
1.4 OKPY’KaIOLIMX B JECTPYKTUBHbIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOU

AaKTUBHOCTH (B TOM 4ucie KUOepOyJIITHUHT, (PUILIHHT)

2 IIo Teme «TeopeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

PackpblBaThb CMBICII  MOHATHM  «MOJEIbY», «MOICIUPOBAHUEY,
2.1 ONpeAeNsaTh BHUIBI MOJEJIEH, OLEHHBATh aJEKBAaTHOCTh MOMAEIH
MOJIEIUPYEMOMY OOBEKTY U LIEISIM MOJICITUPOBAHUS

Hcnonb3oBate rpadpl M JAEpeBbs AN MOJECIUPOBAHUS CUCTEM
2.2 CETEBOM U MEPAPXUYECKON CTPYKTYPBI, HAXOAUTh KpAaTYaNIINI ITyTh B
rpage

3 ITo TeMe «ANrOpUTMBI M IPOTPaMMHUPOBAHUE)

Pa36uBath 3a1a4n Ha I0/[33/1a4H, COCTABIIATH, BBIIOIHATH BPYUHYIO U

3.1
Ha KOMIIBIOTEPEC HECIOXHBIC aJITOPUTMBI C HCIIOJB30BaHUEM
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3.2

BCTBJ’IGHI/II\/’I, OUKJIIOB n BCIIOMOTr'aTCJIbHBIX  aJITOPUTMOB JJIsL

yhpaBJICHUA UCIIOJIHUTEIISIMU

CocTaBisaTh M OTIAXKUBaTh IMPOrPaMMbl, PEAIU3YIOIIHE THUIIOBbIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX IOCJIEIOBATENBHOCTEH WK
OJTHOMEPHBIX  YHCJIOBBIX  MacCUBOB  (IIOUCK  MaKCHUMYMOB,
MUHUMYMOB, CyMMbl MJIM KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMU
CBOMCTBaMM) Ha OZJHOM U3 SI3bIKOB nporpammupoBanus (Python, C++,

[Tackainb, Java, C#, lllkonbHbBIH ANTOpUTMUYECKUN SI3BIK)

[To reme «MHPOpMAIIOHHBIE TEXHOJIOTHI)

4.1

4.2

43

BreiOupats crnoco® TpeacTaBICHHUS ITaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOM 3aja4yeil (TabiauIbl, CXeMbl, TpapUKH, THArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Mcronp30BaTh 3EKTPOHHBIE TAOMUIBI JUIS 00pabOTKH, aHAW3a U
BU3YyaJHM3al[Mi YHCJIOBBIX JIAaHHBIX, B TOM 4YHUCJIE C BbIICICHUEM
JIvarna3oHa TaOJUIbl W yHOpSAIOYMBAaHUEM (COPTUPOBKOM) €ro

3JICMCHTOB

Co3naBaTh W NPUMEHSTH B AJEKTPOHHBIX Tabuuuax (hopMysibl 1is
pacu€ToB C HCIOJb30BAaHHMEM BCTPOCHHBIX  apU(PMETHUYECKHX
¢byHKUMH (CyMMHpOBaHHME W TMOJCYET 3HAYEHUHM, OTBEYAOLINX
3aJJaHHOMY  YCJOBMIO, CpelHee  apu(dMeruyeckoe,  MOMCK
MakCUMaJbHOTO W MHHMMAJIbHOIO 3HA4eHUs), aOCOJIOTHOM,

OTHOCHUTEJILHOM, CMEIIIAHHOM aJipecariiu

4.4

Hcnonn3o0BaTh 3JIEKTPOHHBIE TaOJINIIBI TS YUCJIEHHOTO

MOZACIINPOBAHUSA B IIPOCTHIX 3a/la4aXx U3 Ppa3HbIX y‘le6HBIX npeamMeToOB
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[{udposast rpaMOTHOCTH

I'mobGanpHas ceth MuTepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JTaHHBIX.
MeTop! HHIUBUIYATFHOTO M KOJUICKTHBHOTO pa3MeIleHus HOBOW HH(opMauu
B Unrepnere. bonbiime naHHble (MHTEpHET-AAaHHbBIE, B YAaCTHOCTU JaHHBIC

COLIMAJIbHBIX CEeTEH)

1.2

[Tonsitue 06 wmHpOpMaMOHHON O€30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0e30MacHOCTH IMPHU padoTe B rI100aIbHOM CETH U METObI IPOTUBOICHCTBUS UM.
[TpaBuna GezonacHol ayTeHTU(PUKAIMH. 3alIUTa TUYHON WH(OPMALIUU B CETU
HNutepHer. be3omacHele crpareruu  noseneHuss B cetu  MHTepHer.
[IpenynpexaeHre BOBICUYEHHs] B JIECTPYKTHUBHBIE W KpPUMHUHAJIbHBIE (OPMBI

CEeTeBOI aKTUBHOCTH (KMOEpOYUIMHT, (GUIIMHT U Ipyrue GOopMbI)

1.3

2.1

2.2

Bunp! nesrensnoctu B MHTepHeTe. MIHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHbBIE
cepBUCHI (II0YTOBAs Clyk0a, BUIEO-KOH(EPEHII-CBA3b U APYTHUE), CIIPAaBOYHBIE
CIIy’)KOBl (KapThl, paclHuCaHUs W JAPYTHE), TMOMCKOBBIE CIIYy>KOBI, CITY>KOBI
OOHOBJICHHsI TPOTPaMMHOIO obecredyeHus: U JApyrue ciyx0bl. CepBUCHI
rocyJapcTBeHHbIX ycuyr. OOmaunble XpaHunuiia gaHHbeIX. CpencTsa
COBMECTHOM pa3pabOTKH JOKyMEHTOB (oHiaiiH-o¢wucsl). I[IporpammuHoe
o0OecrieueHne Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBBIE U TIpauyecKue
pEeaKTOphl, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckre 0CHOBbI MH()OPMATHKI

Mogens. 3anauu, pemaemsie ¢ MOMOLIbI0 MojaeaupoBanus. Knaccudukanum
Monene. MarepuanbHele (HaTypHble) W MHGOPMAIMOHHBIE MOJEINH.
HenpepeiBHble 1 auckperHble Mojenu. VMuranmonssie monenu. Mrposbie
mojgenu. OlLieHKa COOTBETCTBUSL MOJEIU MOAEIUPYEMOMY OOBEKTY U LEIsIM

MOACIINPOBAHUA

Tabnuunsie mogenu. Tabaua kak IpeacTaBlIeHNe OTHOIICHUS

23

2.4

ba3pl nanHbiIX. OTOOp B TabMUIE CTPOK, YJIOBJIETBOPSIIOMIMX 33JaHHOMY
YCIIOBHIO
I'pad. Bepmmna, pebpo, myTs. OpHEeHTUPOBAHHbIE M HEOPUEHTHPOBAHHBIC

rpadel. JlnmuHa (Bec) pebpa. BecoBas marpuma rpada. JlnmuHa mytu mexmy

BepuiHaMu rpada. ITouck ontumansHoro myTtH B rpade. HauanbHast BepiinHa
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2.5

2.6

(MCTOYHHMK) ¥ KOHEYHas BepIIMHa (CTOK) B OpPHUEHTHPOBAHHOM rpade.

Brrancinenune kojimdecTna HYTeﬁ B HaAIIpaBJICHHOM allUKINYCCKOM r‘pa(be

HepeBo. Kopens, BepmmHa (y3en), IucT, pedpo (ayra) aepeBa. Beicota nepesa.
[MonnepeBo. Ilpumepbl ucmonb30BaHus JepeBbeB. l[lepebop BapHaHTOB ¢
MOMOIIIBIO JiepeBa

[TonsTne MaTemMaTuyeckoil Mozenu. 3aJayd, pellaeMble C  I[OMOIIBIO
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MOJEIIMPOBAHHS. Otinune
MaTeMaTUYeCKOM MOJENM OT HaTypHOM MOJAETM U OT CIOBECHOIO

(fuTepatypHOro) onvcaHus o0beKTa

2.7

OTalbl KOMITIBIOTCPHOI'0 MOJACIIMPOBAHUSA: IMOCTAHOBKA 3aJadyd, ITOCTPOCHHC
MaTeMaTH4YeCKOM MOACIH, [nporpaMmHas  pcajiu3anu:, TECCTHUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, aHalInu3 ¢€ro pe3yJibTaToB,

YTOYHCHUC MOJCIIN

ANTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3buenue 3agaun Ha noxaszanauu. CocTaBleHUE aITOPUTMOB M MPOrpamMM C
UCIOJIb30BAaHUEM BETBJICHUMH, IIUKJIOB M BCIIOMOIAaTEIbHbIX AJITOPUTMOB JJIs

YHOpaBJICHUA UCIIOJIHUTEICM UJINW APYTUMHA UCITIOJTHUTCIIIMUA

3.2

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. CocCTaBleHHE U
OTNaZKa TMPOrpaMM, pEaTU3YIOUX THUIIOBbIE AalTOPUTMBI  00pabOTKH
OJTHOMEPHBIX YUCJIOBBIX MAaCCHBOB, HA OJIHOM U3 SI3bIKOB MPOTrPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlkonpHBIH AnroputMuyeckuit S3bIK):
3aM0JIHEHUE YHMCIIOBOTO MacCHBa CIyYailHBIMH YHCJIAMH, B COOTBETCTBHH C
dbopMyIoil miM myTéM BBOJIA YHCEN, HAXOKCHHE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOWCK 3aJ]aHHOTO0 3HAYEHHsS B MACCHBE, ITOACYET DIEMEHTOB
MaccuBa,  YAOBIETBOPSIOIIMX  3a/laHHOMY  YCJOBHUIO,  HaxOXJEHUE

MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 31eMeHTa MaccuBa. COpTUpOBKa MacCcHBa

33

OOpaboTka MOTOKA JAHHBIX: BBIYMCIECHHE KOJIWYECTBA, CYMMBI, CPEIHEro
apu(METHUECKOro, MUHUMAJILHOTO ¥ MaKCHUMAaJIbHOTO 3HAUEHHs AJIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIOBHUIO

34

VYmpasnenue. Curnan. O6patHas cBs3b. [lonyueHne curHanoB oT uppPOBHIX
JaTYUKOB (KacaHMsl, pacCTOSHUS, CBeTa, 3Byka U Jpyroro). I[lpumepst
UCTIONIB30BaHUSl TPUHIMIA OOpaTHOHW CBS3M B CHUCTEMax YIPaBIICHUS
TEXHUYECKUMHU YCTPOHCTBAMM, B TOM 4YHCIe B poOoToTexHuKe. [Ipumepsl
pPOOOTH3UPOBAHHBIX  CHUCTEM  (CHCTeMa  yNpaBICHUS  JBIKEHHEM B

TpaHCHOpTHOﬁ CUCTCMC, CBApOYHas JIMHWA aBTO3aBOJd, aBTOMAaTU3UPOBAHHOC
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4.1

YHOpaBJICHUC OTOIINICHUEM J0Ma, adBTOHOMHas CHUCTEMA YpaBJICHUSA

TPAHCIIOPTHBIM CPEACTBOM U JAPYTHE CUCTEMBI)
HudopmalinoHHbIE TEXHOJIOTUN

[TonsiTie 00 AMEKTPOHHBIX TaOIUIAX. TUIIBI TAHHBIX B sYEHKaX AJIEKTPOHHOU
tabmuipl. PenaktupoBanue u popmarupoBanue tadbmauil. Berpoennsie GpyHKnm
JUISL TIONCKA MaKCMMyMa, MUHUMYyMa, CYMMBbI U CPEIHEro apu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BBIICICHHOM jauanaizoHe. lloctpoenue nuarpamm
(rucrorpamMma, KpyroBas auarpamMma, TodedHas auarpamma). Bwibop Tuma

AuarpaMMbl

4.2

4.3

[Ipeo6pazoBanue Ghopmyit npu komupoBanuu. OTHOCUTEIIbHAS, a0COIOTHAS H

CMCIIaHHaA aapeCal s
YcloBHEIE BEIYHUCICHUS B QJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/Ie U MOJCUET

3HAUCHUH, OTBEYANOIINX 3alaHHOMY ycioBHuio. OOpaboTka O60IbIINX HAOOPOB

JaHHBIX. YucaeHHoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6JII/IIIaX

44

Posib nH(GOpPMAIMOHHBIX TEXHOJOTHI B Pa3BUTUU YKOHOMHKH MHpPA, CTPaHBI,
peruoHa. OTKpbITEIE OOpa3oBarenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHPOPMATUKON ¥  HMH(DOPMAIMOHHBIMU  TEXHOJOTHSIMH:  BeO-aAM3aiiHep,
OPOTPaMMHUCT, pa3palOTYMK MOOWIBHBIX HPUIOKEHUH, TECTHUPOBILUK,
ApXUTEKTOP MPOrpaMMHOr0 OOecTeyeHus], CIeHUaNIUCT M0 aHaIM3y JaHHbIX,

CHCTEMHBIN AAMUHUCTPATOP
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7. IPOBEPSIEMBIE HA OI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro 0a30BOro ypoBHsI 0CBOCHHSI OCHOBHOIi 00pa3oBaTeIbHOI
TpeOoBaHus NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

1 3HaTh (MTOHUMATB)
Bnanenue OCHOBHBIMM MOHATHUAMHU: HUHpOpMaLus, Iepenaya,
. XpaHeHue u 00padoTKa HH(POPMAIIH, AITOPUTM, MOJIENb, TIU(POBOI
' OPOAYKT M HUX HUCHOJb30BAHUE JUISI pPELICHUs Y4YeOHBIX H

IMPAaKTUYCCKUX 3aaa4d

12 BJIaIIeHI/Ie IOHATHUAMMU. BBICKA3bIBAHUC, JIOTMYCCKasA OIlcpanus,
JIOTHUYCCKOC BbIPAKCHUC

2 VYMeTh

)1 YMeHne omnepupoBaTh €IUHHUIIAMH WU3MEPEHUS MH(POPMALUOHHOTO
00bEMa M CKOPOCTH Iepeaauul TaHHbIX

YMeHue 3anuceiBaTh M cpaBHHMBaTh 1enble yucia oT 0 go 1024 B
2.2 Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMaX CUMCIICHHUS C OCHOBaHUSIMU 2,

8, 16, BBINOJIHATH apUpMETHYECKHE OTIEpALIUU HaJl HUMU

YMeHue KoAMpoBaTh M JAEKOJUPOBATH COOOLIEHHS MO 3aJaHHBIM
23 MpaBWwiaM; TOHMMAHHWE OCHOBHBIX TPUHIUIOB KOAUPOBAHUS
nH(bOpMaIUY Pa3InYHON MPUPO/IBI: TEKCTOBOU, rpauecKoi, ay 1uo
YMeHue 3anuchiBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM
JTU3BIOHKIIMY, KOHBIOHKIIMU U OTPULIAHUS, ONPEIENIATh HUCTUHHOCTh
4 JIOTUYECKUX BBIPAKEHHUM, €CIIM M3BECTHBl 3HAYEHHS WCTUHHOCTU
' BXOJISIIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOJIUIBI UCTUHHOCTH JUIS

JJOT'MYCCKUX BLIpa)KeHHﬁ; 3aIMUCBIBATh JIOTHYCCKUEC BBIPAXKCHUA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

YMEHHE COCTaBIIATH, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE
HECJIO)KHBIE ~ QJITOPUTMBI  JUI  YNPABICHHUS  HCIIOIHUTEISIMU
2.5 (Uepenamka, YepT&XHUK M Opyrue); coszgaBaTb M OTJIAXKHUBATH
MIPOrpaMMbl Ha OJHOM M3 sI3bIKOB IporpamMmupoBanus (Python, C++,

[Tackanb, Java, C#, IllkonpHbll AnroputmMuyeckuii S3bIK),
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peanu3yromue HECIOXKHBbIE alrOpUTMbI  OOpaOOTKH YHCIIOBBIX
JaHHBIX C HCIIOJIb30BAaHUEM IIMKIIOB M BETBJICHUIT; yMEHUE Pa30MBaTh
3aJaud Ha I0/3aJla4d, WCIOJIb30BATh KOHCTAHTHI, MEPEMEHHBIC H
BBIDOKECHUS  PA3IMYHBIX  THUIOB  (YUCIOBBIX,  JIOTMYECKHUX,
CHUMBOJIbHBIX); ~ QHAJIW3UPOBATh  HNPEJUIOKEHHBIA  aJITOPUTM,
OIPENENsTh, KaKHe pe3yibTaThl BO3MOXKHBI TIPH  33JaHHOM

MHOKECTBEC HCXOJHBIX 3HAUYCHHUH

2.6

YMeHHe 3amucaTh Ha H3y4aeMOM S3BIKE IPOrPaMMHMPOBAHMS
QJIITOPUTMBI IPOBEPKH ACIMMOCTH OJHOTO LIEJIOr0 YHcia Ha APYyToe,
MPOBEPKH HATYPAILHOTO YHCIAa Ha MPOCTOTY, BBIIEICHUS (P U3
HaTypaJbHOI'O YHCJIA, NOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMBbI

YHCI0BOH IMOCIEIOBATEILHOCTH

2.7

Bragenne yMeHneM OpUEHTUPOBATHCS B HEPAPXUICCKOU CTPYKTYpE
(aiimoBoit  cucrembl, paboratb ¢ (ailloBol  cHCTeMOM
MEPCOHATBPHOTO KOMITBIOTEPAa C HCIOJIB30BAaHHEM TpauuecKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIHUPOBATh, IEpEMEIIATh,

MIEPEMMEHOBBIBATH, YAAISATh U aPXUBUPOBATH (DAIIbI U KaTaJIOTH

2.8

2.9

2.10

Bnanenue YMEHUSIMU u HaBbIKaMU HCIOJIb30BaHUs
MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH JJIs TIOUCKa,
XpaHeHus, 00pabOTKM W Tepelauyd U aHajdu3a pa3IudyHbIX BHJIOB
uHpopMaIuu

YMeHue BrIOUpaTh Crocod MpeIcTaBlIeHUs JaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOW 3a/1a4el (TabauIbl, CXeMbl, rpauKu, TUarpaMMsl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOLIMX HPOrPaMMHBIX CpEACTB

00pabOTKH JaHHBIX

YMenue ¢opmanuzoBaTb W CTPYKTypUpOBaTh HUHGOPMAIIHUIO,
WCTIONB3Ysl DJIEKTPOHHBIE TAaOMWIBI JJIi OOpabOTKH, aHanmM3a |
BU3yaJIM3allMd YUCIOBBIX JAHHBIX, B TOM YHCIE C BBIICICHUEM
Juana3oHa TaONuUbl U yHOPSAOYMBAaHUEM (COPTUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AIEKTPOHHBIX Tabiuiax GpopmyIsi
JUIs  pacy€ToB C  HUCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKIMH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEILIaHHOM aJgpecanuu;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMIBI  JUISI  YUCJIEHHOTO

MOZJCIIMPOBAHUS B ITPOCTHIX 3a/la4aXx U3 PA3HBIX y‘-IC6HLIX npeamMcToOB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

Kon

OI'5 10 UHO®OPMATHUKE

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

[udposas rpaMOTHOCTH

1.1

@aiinel W manku (karanoru). IlpuHIMIBI TOCTpoeHus (aMIoBBIX
cucteM. [TonHoe ums daitna (manku). [Iyts k daitny (manke). Pabora ¢
dalimaMu ® KarajoramMu CpEJICTBAMH  OICPAIIMOHHOW CHCTEMBI:
CO3J]aHuE, KOMPOBAaHUE, NepEeMELIEHUE, IEPEUMEHOBAHUE U YaJICHUE
¢aitmoB m mamok (kartanmoroB). Tumsl ¢aitoB. CsoiicTBa (haiinos.
daiinoBeiii MeHemkep. [lonck (ailytoB cpeacTBaMu OneparMoOHHON

CUCTCMBI

1.2

O0benuHeHne koMmboTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia,
BeO-caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie
cuctemnl. Ilomck HH(i)OpMaIII/II/I 10 KIKYEBBIM CJIOBaM H II0
nzo0paxenuto. JloctoBepHOoCcTh  HHGPOpPMAIUHM, TMOJYYEHHOW W3

Nurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

2.1

2.2

Teopernueckue 0OCHOBBI HH(OPMATUKH

JIUCKPETHOCTh  JaHHBIX. DBO3MOXXHOCTb ONMCaHUS HENPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andaButa. J[BouMuHBIA andaBuT.
KonnuectBo ~ BCEBO3MOXKHBIX ~ €JIOB  (KOJOBBIX  KOMOMHALWN)
¢ukcupoBaHHON AMMHBI B JABOMYHOM andasute. IIpeoOpasoBanue
moboro andaButa K JABOMYHOMY. KONHYECTBO pas3IUYHBIX CIIOB
(buKCUpOBaHHOH JUTMHBI B aJihaBUTE ONpPEAECTIEHHON MOIIHOCTH.
KoaupoBanue cuMBOIOB 0JJHOTO andaBuTa ¢ MOMOIIBI0 KOJOBBIX CIIOB
B JIpyrom aindasure, KogoBas Tabnuna, nexonupoBanue. Koauposanue
TekcToB. PaBHOMepHbIi koa. HepaBHoMepHbIi koa. Koauposka ASCIL.
Bocemubuthbie koaupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIONb30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEpHOTro koja. H(popMaloHHbIi 00bEM TeKkcTa

NudopmannonHsiii 00bEM NaHHBIX. BUT — MHHHUManbHas €IWHUIA

KOJIM4YecTBa MHPOpMAIMK — IBOMYHBIN paspsa. Enununel nsmepenus

nH(OpPMAIIMOHHOTO 00bEMa MaHHBIX. but, OaiiT, KunobaiT, Meradaur,
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23

24

2.5

rurabaiiT. CKOpoCcTh mepeayn JaHHbIX. EMUHHUIBI CKOPOCTH Mepeaadn

JaHHBIX

KomupoBanue mnBera. I[BeroBbie monenmu. Moxaens RGB. ['myGuna
kopuposaHnus. [lanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcens.
Onenka wuHPOpPMAMOHHOTO 00BEMA TpapUUecKUX JAaHHBIX IS

pacTpoBOro U300paskeHus

Konuposanue 3Byka. PaspsgHocts M yactora 3amucu. KosmuecTBo
KAaHAJIOB 3aIIMCH.
OIIGHKa KOJIMYCCTBCHHBIX IMMApaMCTPOB, CBA3AHHBIX C IPCACTABIICHUCM U

XpaHeHUEM 3BYKOBBIX (ailioB

Heno3unmonHble ¥ TO3UIMOHHBIE CUCTEMBI CUHCIEHUS. AnaBuUT.
OcHoBanue. Pa3B€puyTas ¢opma 3ammcu uncia. [lepeBo B IeCATUIHYIO
CUCTEMY UYHCEJI, 3alUCAHHBIX B IPYTHX CUCTEMAaxX CUHUCIICHUS.

PumMmckas cucrema cuucieHus

2.6

JlBonunas cuctema cunciienus. [lepeBos 1enbix yncen B pezaenax ot 0
no 1024 B nBouuHyro cucteMy cuucieHus. BoceMepuuHas cucrema
curciienus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B JIBOMYHYIO U
necsITHUHyl0 cucteMbl U oOpatHo. IllectHamnatepuyHas cucrema
cuncienus. IlepeBon umcen W3 IIECTHAIIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYI0 U JECATUYHYIO CHUCTEeMBI H OOpaTHO.

Apudmerrueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS

2.7

Jlormueckne BBICKa3bpIBaHMA. Jlormueckue 3HAUECHHS BBICKA3BIBAHHH.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHUs. Jlormyeckue omnepamuu:
«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHUE), «WIH» (IU3BIOHKITHS,
JIOTUYECKOEe CIOXEHHE), «He» (Jormueckoe orpuianue). l[lpuopurer
Joruyeckux onepanuil. OmnpeneneHWe HCTUHHOCTH — COCTaBHOIO
BBICKA3BIBaHUSI, €CJIM U3BECTHBI 3HAUSHUSI HCTUHHOCTH BXOJISIIINX B HETO
3JIEMEHTApHBIX BbICKa3bIBaHWi. Jlornueckue BbeIpakeHud. I[IpaBuia
3aMucy JIOTHYECKHX BbIpaxeHwil. [locTpoeHne TaOIUIl UCTUHHOCTH

JIOTHYECKUX BBIPAXKEHUI

2.8

Jlorndeckue »IEMEHTHL. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMU

KOMIIbIOTEpa
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2.9

HemnpepsiBHble U JgucCKpeTHble MoAeiu. VMuTanumoHHbIE MOAEIH.
Urposeie Mogenu. OneHKa aJeKBATHOCTH MOJACIH MOJACIUPYEMOMY

00BEKTY U LIEJISIM MOJICIIMPOBAHUS

2.10

Tabnuunsie Monenu. Tabnuia Kak mpeAcTaBiIeHUE OTHOIICHUS. basbl
nanHblx. OTOOp B TabimuIe CTPOK, YJIOBIETBOPSAIOIIUX 33JaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmuna, peopo, MyThb. OpueHTHpOBaHHBIE u
HeopHeHTUpoBaHHble Tpadsl. [lnmuua (Bec) pebpa. BecoBas marpuia
rpada. JlnuHa myTtu Mexay BepiiuHamu rpada. [louck onTUMansHOTO
nytu B rpade. HavanpHas BepmnHa (MCTOYHMK) M KOHEYHAs! BEpIIMHA
(cTok) B opueHTHpOBaHHOM Tpade. Boluncienue konuuecTBa myTel B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3en), uct, pedpo (jayra) nepesa. Beicota
nepeBa. [lommepeBo. Ilpumepsl ucmonb30BaHus JepeBbeB. [lepebop

BapHWaHTOB € IOMOLIBIO ACPCBA

ANrOpUTMBI M IPOIPaMMHUPOBAHKE

3.1

3.2

CgoiicTa anropurma. CriocoObl 3aIIUCH aaTropuT™Ma (CIOBECHBIH, B BUIE
OJIOK-CXEMBI, IPOrpaMma).

CocraBieHre aIrOpPUTMOB H TIPOTPAMM C HCITOJIb30BAHUEM BETBJICHUH,
IUKIOB W  BCIIOMOTaTENbHBIX  QITOPUTMOB Ui  YIpPaBJICHUSA
ucnonnuteneM (Pobor, Uepenamka, UYepTéxHUK U JIpyrue).

Brinonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

S3pik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[IxonpHBIA ATropuTMUYecKuil SI3bIK).

Cucrema nporpaMMUpPOBAHHUS: PEJAKTOP TEKCTA IPOrPaMM, TPAHCIIATOP,
OTJIATYUK.

Ilepemennas: Tum, wuMs, 3HauyeHue. llenble, BelleCTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBanBaHus. ApupMETHIECKHE BHIPAKEHUS U MOPSA0K UX
BbIuKcaeHus. Onepanuu ¢ HeabIMU YUCIaMU: LEIOYUCIEHHOE JEJICHNE,
octaTok OT JeneHusa. BerBnenus. CocTaBHblE YCIIOBUSL (3alMCh
JIOTUYECKUX BBIPA)KEHUH Ha H3Y4aeMOM S3BIKE MPOrPAMMUPOBAHMS).
Haxoxnenne munumyma

U MakCHUMyMa U3 JIBYX, TPEX U YETHIPEX 4ucell. Pemenue KkBaapaTHOro

YpaBHEHHUsI, MMEIOIIEro BeLIeCTBEHHbIE KOpHHU. Lluki ¢ ycnoBuewm.
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3.3

AnroputMm EBkiuaa /i HaXxokJ1eHUsI HAaMOOJIBLIET0 OOLEro AEIUTeNs
JBYX HATypaJibHBIX 4Kces. Pa3OueHne 3amucu HaTypaJbHOTO YKCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBaHUEM, MEHbIIUM WM paBHbIM 10, Ha
ornenbHble 1Uppel. [lukn ¢ mepeMeHHOW. AJTOPUTMBI TIPOBEPKH
JEIMMOCTH OJIHOTO LIEJIOTO YMCIIa Ha JPYroe, MPOBEPKU HATYpPaIbHOTO

4YucCiia Ha IpOCTOTY

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIC)
nepemennble. IlocumBonbpHas o0paboTka crpok. Ilomcdér dwacToThl
MOSIBJICHHSI CUMBOJIA B CTpOKe. BcTpoeHHbIe GYHKIMU Il 00paboTKH

CTPOK

3.4

3.5

OnpeneneHI/Ie BO3MOJXHBIX PC3YyJIbTATOB pa6OTBI ajropurMa IIpu
JAaHHOM MHOXCCTBC BXOAHBIX JAaHHBIX, OIPCACICHHUEC BO3MOKHBIX

BXOJAHBIX JAHHBIX, TPUBOJANINX K JAHHOMY PC3YyJIbTATy

Tabnuunble  BenuuuHbl  (MaccuBbl).  OAHOMEpPHBIE  MAacCHBBI.
CocraBieHne ¥ OTJIaJKa MPOrpaMM, pEATU3YIOIIUX  THUIIOBbIE
aJITOPUTMBI 00PaOOTKH OJJHOMEPHBIX YMCIOBBIX MACCUBOB, HA OJTHOM M3
sa3plkoB  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBIH ATTOPUTMUYECKHA SI3bIK): 3aMI0THEHHE YUCIIOBOI'O MAaCCHBA
CIIy4aHBIMHM YMCJIaMH, B COOTBETCTBUHU C OPMYJION MK MyTEM BBOAA
qHceNl, HaXO0XKJIEHHE CyMMbI 3JIEMEHTOB MAacCUBa, JIMHEHHBIN MOMCK
3aJaHHOTO 3HAa4€HHUs B MAacCHUBE, MOJACYET DJIEMEHTOB MACCHUBA,
YJIOBJIETBOPSIOIINX 33JJaHHOMY YCJIOBHIO, HAXOXKAEHUE MUHUMAILHOTO
(MakcumanibHOrO)  B1MeMeHTa  MaccuBa. CopTUpOBKa  MaccuBa.
OOpa0OoTka TOTOKAa JAHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI,
Cp€aHCro apH(bMeTqucxoro, MHUHUMAJIBHOIO MW MaKCHUMAJIBbHOI'O
3HAYeHUs  JJIEMEHTOB  IIOCIEI0BATEIbHOCTH,  YAOBJIETBOPSIOIIUX

3aJJaHHOMY YCJIOBHIO

3.6

VYmupasnenue. Curnan. OOpaTtHast cBsi3b. [lomyueHue CHUTHAJIOB OT
M (POBBIX JATUMKOB (HApUMeEp, KacaHUs, paCCTOSIHUS, CBETa, 3BYKa).
[Ipumepsl HcnoONb30BaHUS MPUHIMIA OOpPaTHOM CBSI3M B CHCTEMax
YOPABJICHUS] TEXHUYECKUMH YCTPONCTBAMU C IMOMOIIBIO JTaTYUKOB, B

TOM YHCJIE B POOOTOTEXHHUKE

NudopmaninoHHbIe TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTHI U UX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHuIa, ad3ail,

CTpOKa, CJIOBO, CHMBOJI).
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4.2

4.3

TekCTOBBIN MPOLIECCOP — MHCTPYMEHT CO3/IaHUS, PEIAKTUPOBAHUS M
¢dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTta. PepakTupoBaHue
tekcra. CBoiictBa cumBoioB. [Ilpudt. Tunsl mpudTos (pyodieHsie, ¢
3aceykaMu, MOHOIIMpHHHBIE). [lomykupHOE M KypcUBHOE HauepTaHHUE.
CpoiictBa a0zameB: TpaHulbl, aO3alHBIA  OTCTYN, HWHTEPBAJ,
BbIpaBHUBaHue. [lapamerpsl cTpanunl. CtuieBoe (opMaTHpOBaHUE.
CrpykrypupoBanue HH(POPMAIMU C MOMOINBIO CIHCKOB W TaOJUI.
MmuoroypoBaeBble cnucku. JloGaBiaeHnwe Ta0nuil B  TEKCTOBBIE
JNOKyMeHThl. BcTaBka H300pakeHWH B TEKCTOBBIE JIOKYMEHTHI.
Oo6Tekanne n300pakeHuii TeKCTOM. BKiTloYeHe B TEKCTOBBIM JOKYMEHT
auarpamm, GopMmys, HyMepaluu CTpPaHHI, KOJOHTHTYJIOB, CCBUIOK U

APYTUux 3JICMEHTOB

PactpoBrie pucynku. Mcnonb3oBanue rpauuecKkux NpUMUTHBOB.

Onepanuu penakTupoBaHus TpapUUYecKMX OOBEKTOB, B TOM YHCIE
udpoBex (doTorpaduii: W3MEHEHHE pa3Mmepa, 00pe3ka, TOBOPOT,
oTpaxkeHue, paboTa ¢ obnacTsaMu (BblIEICHHE, KOMUPOBAHUE, 3alIUBKA
LIBETOM), KOpPPEKLUs LBETa, SPKOCTU M KOHTpacTHOcTU. BekTopHas
rpaduka. CozaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CPEICTBAMU
TEKCTOBOTO TIpolleccopa WM JPYTUX MporpaMMm (TMPUIIOKEHH ).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[ToaroroBka MynpTUMEIUUHBIX mpe3eHTanuil. Cnaiin. J[obaBneHue Ha
claii TekcTa W wm3o0pakeHwil. PaboTa ¢ HECKOJBKUMHU Crailamu.
JloGaBnenne Ha cnaiJ ayAMOBU3YalbHBIX JaHHBIX. AHHMAIIUS.

I'unepcceslikn

4.4

Tunel 7aHHBIX B SYEMKax SJEKTPOHHOUM TaOnuIbl. PegaktupoBanue u
dbopmatupoBanue Tabnui. BceTpoeHHble GYHKIMM JUIsI  TIOHWCKA
MakCUMyMa, MHHHUMYMa, CyMMBI W CPEIHETO apu(pMeTHIECKOTO.
CopTupoBKa JaHHBIX B BBIJICTICHHOM Auana3oHe. [loctpoenue nuarpamm
(rucTorpamMma, Kpyromas auarpamma, ToueyHasl auarpamma). Beioop
tuna gauarpammel. IIpeoOpazoBanue QopmMyn Mpu  KONHUPOBAHUU.

OTHOCI/ITeJ'II)HaSI, a0COJIFOTHAS U CMEIIaHHas aapecanunsa

4.5

VYcnoBHBIE BBIUMCICHHS B 3JIEKTPOHHBIX Tabmumax. CyMMHUpOBaHHE U
MoACY€T 3HAUEHUH, OTBEdHalolUX 3aJaHHOMY ycioBuro. OOpaboTka
Oonmpux  HAOOPOB  MaHHBIX. YHCIEHHOE  MOJEIMPOBAHHE B

ANEKTPOHHBIX TAOJIHIIAX

34



35



