149. ®enepanbHas pabodas mporpaMMa MO  Y4eOHOMY — TIPEAMETY
«udopmartukay (yriyOaEéHHBIA yPOBEHB).

149.1. denepanpHas pabouas mporpaMMa TO0 yYeOHOMY TIPEIAMETY
«Uupopmaruka» (yrimyOnEHHbIN ypoBeHb) (MpeaMeTHas o0nacTh «MaremaTtuka u
uHpopmaTrka») (l1ajee COOTBETCTBEHHO — TMporpamma 1o HH(POpMaTHKE,
uHPOpMAaTHKa) BKJIIOYAET TOSCHUTEIBHYIO 3allMCKy, COJAEpKaHWe OOydeHHs,
IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS MPOTrpaMMbl 10 UH(OpMATHUKeE.

149.2. [losicHutenpHas 3aMucKa.

149.2.1. IlporpaMmma 10 wuHGPOPMATUKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHMS COCTaBlicHa Ha OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTEeNbHON MpOrpaMMbl OCHOBHOTO 0OOIIero oOpa3oBaHus,
npencraBieHHbix B @I'OC OO0, a takxke denepanbHOH paboueil MporpamMMmbl
BOCTIMTAHUS.

149.2.2. TTIporpamma no uHpopMaTUKe AAET MPEJACTABICHHUE O HEJISIX, 00IIeH
cTparteruu OOydYeHHUs, BOCHUTAHHMS M Pa3BUTUS OOYyYalOMIMXCS CpEACTBAMU
uH(GOPMATUKU HA YTITyOJIEHHOM YPOBHE, YCTAHABIIMBAET 00s13aTEIbHOE IPEIMETHOE
collepKaHue, MpeaycMaTpruBaeT €ro CTPYKTYpPUPOBAHHE IO pas3/iesiaM U TeMaMm,
oTIpezieIsieT paclpeie]ICHUe ero Mo KiraccaM (ToaaM U3YUYCHHs).

149.2.3. [Iporpamma 10 WH(MOPMATHKE OIPEACISICT KOJIMYECTBCHHBIE U
KauyeCTBEHHBIE XapaKTEPUCTUKN Y4EOHOTO MaTepHaia Jijisl KayKJ0To Toa U3YYeHHUS,
B TOM 4YHCJIE IS COJEP)KATeIbHOTO HAMOJIHEHHUS PAa3HOrO0 BHUAA KOHTPOJISA
(MpOMEXyTOYHOW aTTeCTallud OO0YyYaloUINXCsA, BCEPOCCHUICKUX MPOBEPOUHBIX
paboT, TOCyIapCTBEHHON WTOTOBOM aTtectanuu). [Iporpamma mo mHbopMaTuke
SIBJIIETCSL OCHOBOM /JIs1 COCTABJIEHUSI aBTOPCKUX YUYE€OHBIX IPOrpaMM U yUeOHHUKOB,
TEMaTUYECKOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

149.2.4. llensmu u3ydeHus: MHOOPMATUKA HA YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs SIBIISIOTCS:

(opMupOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPAa3BUTHUA HAayKM HHPOPMATHUKH, TOCTHXKCHHMSIM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHON MpPaKTUKH, 32 CYET Pa3BUTHS MPEACTABICHHN 00

uH(pOpMAIMU KaK O BaXXHEWIIEM CTPAaTErMYECKOM PECypce pa3BUTHUS JIMYHOCTH,



rocy/apcTBa, o0OIecCTBa, IMOHMMAHUE pOJM HH(POPMAIMOHHBIX IPOLIECCOB,
UH(POPMAILIMOHHBIX PECYPCOB M HH(OPMALMOHHBIX TEXHOJOIMM B YCIOBMSX
1 poBoi TpaHchopMaluu MHOTUX cep KU3HH COBPEMEHHOTO OOIIECTBA;

pa3BUTHE QJITOPUTMHYECKOTO MBIIUICHUS KaK HEOOXOIWMOTO YCJIOBUS
npo(heCcCUOHATIBHON eATENBHOCTH B COBPEMEHHOM MH(POPMAIMOHHOM OOIIECTBE,
IPEIO0JIaratollero CoCOOHOCTh 00yYaroIIerocs: pa3ouBaTh CIOXKHBIEC 337a4d Ha
0oJiee MpocThIE MOA33JauH, CPABHUBATH HOBBIE 33/1aUd C 3aJa4aMH, PEIIEHHBIMU
paHee, ONpeAeNATh [ark i JOCTHKEHHUS pe3yIbTaTa U TaK JaJiee;

(opMupoBaHUEe U pa3BUTHE KOMIIETEHIMI oOydJaromuxcsit B 00JacTH
UCIOJIb30BaHUsl NTHPOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
3HaHWW, YMEHUH M HaBBIKOB pPabOTBl C HMHQOpMAIME, TPOrpaMMUPOBAHMUS,
KOMMYHHKAIIMM B COBPEMEHHBIX ITU(PPOBBIX Cpefax B YCIOBHUSIX OOeCHedeHus
MH(POPMaILMOHHON 0€3011aCHOCTH JIMYHOCTH 00Y4arOIIErocs;

BOCIIMTAHNUE OTBETCTBEHHOT'O U M30MPATEIbHOIO OTHOUIEHHS K HH(POpMauU
C y4€TOM IMPABOBBIX M 3TUYECKHUX ACIIEKTOB €€ paclpOCTPaHEHUs, CTPEMJIEHUS K
IPOJOJDKEHNUIO 00pa3oBaHus B 00JacTH HMH(POPMALMOHHBIX TEXHOJOTUA U
CO3UJIATEIbHON JESITEIbHOCTH C TNPUMEHEHUEM CpEICTB HHPOPMAIMOHHBIX
TEXHOJIOTUH.

149.2.5. UudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAECT:

CYIIHOCTh HMH(POPMATHKK KaK HAYYHOW JUCHUIUIMHBI, HW3y4Yarolien
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3alUKA UHPOPMAIIMOHHBIX
MPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHbIE  00JacTM NpPUMEHEHUs HHPOPMATHKH, MPEXKAE  BCEro
MH(GOPMaILMOHHbBIE TEXHOJIOTUH, YIIPaBJICHUE U COLUAIbHYIO chepy;

MEXIMCUUIUIMHAPHBIA ~ XapakTep HMH(POpMATUKM U WHGOPMALUOHHOU
NEeATETbHOCTH.

149.2.6. 3yuenne wHGOPMATUKHA OKa3bIBAE€T CYIIECTBEHHOE BIMSIHHE Ha
(dbopMUpOBaHHE MHUPOBO33PEHUsI OOYYAIOLIErocs, €ro >KU3HEHHYIO MO3UIUIO,
3aKJIaJbIBAET  OCHOBBl ~ IOHUMAHUS  NPUHLMUIOB  (PYHKIMOHUPOBAHUS U
UCIIOJIb30BaHUs MH(POPMALIMOHHBIX TEXHOJIOTUH KaK HEOOXOJUMOIO MHCTPYMEHTA

IMPAaKTUICCKU JIF000M ACATCIBHOCTH MW OJHOIO W3 HanOoJiee 3HAYMMBIX



TEXHOJIOTHUECKHUX TOCTHKEHUN COBPEMEHHOM IIMBIIIM3AlMU. MHOTHE TPeIMETHBIE
3HAaHHUSA U CIIOCOOBI JESATEIBHOCTH, OCBOCHHBIE OOYYAOIIUMUCS MpPU H3YYEHHUU
UHGOPMATUKU, HAXOIAT MPUMEHEHHE KaK B paMKax 00pa30BaTeIbHOro IMpoliecca
OpU W3YYEHUU JAPYTUX TMPEAMETHBIX O0JacTedd, TaKk M B HMHBIX >KU3HEHHBIX
CUTyalUsIX, CTAHOBATCS 3HAYUMBIMU JUIsI (POPMHUPOBAHUS KAYECTB JIMYHOCTHU, TO
€CTb OpPUEHTHPOBaHbl Ha (POPMHUPOBAHUE METANPEAMETHBIX M JIMYHOCTHBIX
pE3yIbTATOB O0YUCHUS.

149.2.7. OcHoBHBIe 3amauu yueOHoro mnpeamera «upopmatukay -
chopMUpOBaTh Y 00YUYAIOIIUXCS:

[OHMMaHUE MPHUHLMIIOB YCTPOHCTBA M (YHKUMOHUPOBAHUS OOBEKTOB
U(GpPOBOrO OKPY>KEHUs, MPEJICTaBICHUS OO0 WCTOPUU W TEHACHIMSIX Pa3BUTHUSA
uHbOpMaTUKU Tieproaa nudpoBoii TpaHchopmalu COBPEMEHHOTO O0IIECTBA;

BJaJicHUuEe 0a30BbIMU HOpMaMU MH(OPMALIMOHHON 3TUKHU U IIpaBa, OCHOBaMH
UHPOPMAIlMOHHOM 0€30IIaCHOCTH, 3HAHUS, YMEHHS W HaBbIKKU TI'PAMOTHOU
MIOCTaHOBKH 33/1a4, BOZHUKAIOIINX B MPAKTUYECKON AEATEIbHOCTH, I UX PEIICHUS
C TOMOUIbI0  HMH()OPMAIIMOHHBIX  TEXHOJOTHHM, YMEHHUS W  HaBBIKU
(opMaIM30BaHHOI'O ONMCAHUS [TOCTABJIEHHBIX 3a7a4;

0a3oBble 3HaHUS 00 MHMOPMAIMOHHOM MOJEIMPOBAHHUU, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJIECITMPOBAHHH;

3HaHHWE OCHOBHBIX ITOPUTMUYECKUX CTPYKTYpP U YMEHHE NMPUMEHSTH 3TU
3HAHUA JUIS MOCTPOEHMS aIrOPUTMOB PEUICHMs 3a/7ad M0 MX MaTeMaTHYeCKUM
MOJIETISIM;

YMEHHUS W HaBBIKM COCTaBIIEHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY
JITOPUTMY Ha OJTHOM U3 SI3bIKOB IPOTPAMMMPOBAHUS BBICOKOTO YPOBHS;

YMEHMSI W HaBbIKM S(QQEKTUBHOIO HCIOJb30BAHUSI OCHOBHBIX THIIOB
NPUKIAJAHBIX NporpaMm (IPUIOKEHUI) 001Iero Ha3HAYeHUs] U MH(POPMaMOHHBIX
CHCTEM JUISI PEIICHHUS C UX MTOMOIIBIO PAKTHUECKHX 3a71a4;

YMEHHE TPaMOTHO MHTEPHPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUYECKUX
3aJlad ¢ MOMOIIbI0 HMH(OPMALMOHHBIX TEXHOJOTHM, NPUMEHATHh IOJyYEHHBIE
PE3yNBTATHI B MPAKTUIECKON A TETbHOCTH.

149.2.8. llenn w 3amauu w3ydeHUs WHPOPMATHKH HA yPOBHE OCHOBHOTO



oOmiero oOpa3oBaHUsl ONMPEACISAIOT CTPYKTYPY OCHOBHOTO COAEpX aHHUS yueOHOTro
IpeaMeTa B BUJE CIACAYIONIMX YETHIPEX TEMATUUECKUX Pa3/IeoOB:

1upoBasi TPaMOTHOCTb;

TEOPETUUECKIE OCHOBBI HHPOPMATUKY;

ITOPUTMBI U TPOrPAMMHUPOBAHME;

UH(OPMAIIMOHHBIE TEXHOJIOTHH.

149.29.B cucreme o6mero oOpazoBanuss WHPOpPMATHKA TIpH3HAHA
00s13aTEIbHBIM YUEOHBIM TIPEAMETOM, BXOJISAIIAM B COCTaB MPEIMETHON 00J1acTh
«Marematuka u uHpopmarukay. GI'OC OOO npenycmoTpeHbl TpeOOBaHUSA K
OCBOCHHMIO MPEMETHBIX PE3yJIbTAaTOB 10 MHPOPMATHKE HA 0a30BOM U YIIIyOJIEHHOM
YPOBHSIX, HMEIOIINX 001Iee COo/IepKaTeIbHOE PO U COTTIACOBAaHHBIX MEXKITY COOO.
OTO TMO3BOJSIET PEaTM30BBIBATh YriayOnEHHOE H3ydyeHHe WHGPOPMATUKUA KaK B
paMKax OTJEIbHBIX KJIACCOB, TaK M B paMKaX WHIUBUYAIbHBIX 00pa30BaTelIbHbBIX
TPAeKTOPHiL, B TOM YHCII€ HCIOJb3ys CETEBOE B3aMMOJICHCTBUE OpPTraHM3alUd U
JUCTAaHIIMOHHBIE TexHojoruu. [lo 3aBepmieHMH peanu3alud — OPOTPAMM
yrayOn€HHOTO ypoBHS OOydYaroImuecs CMOTYT JeTajbHee OCBOUTH MaTepual
0a30BOT0 YpOBHS, OBJAJIETh PACIIUPEHHBIM KPYTOM MOHATUA U METOJOB, PEIIaTh
3a/1aun 0oJiee BHICOKOTO YPOBHS CIOKHOCTH.

149.2.10. O6mee 4uYHMcIO YacoB, PEKOMEHAOBAHHBIX I  HW3YYCHHS
nHGOpPMATUKU Ha YIiIyOJieHHOM ypoBHE, — 204 yaca: B 7 kiacce — 68 gacoB (2 gaca
B HEJIeINI0), B 8 Kitacce — 68 yacoB (2 yaca B HeZIeNI0), B 9 kiacce — 68 yacoB (2 yaca
B HEJETIO).

149.3. Conepxanue o0y4deHus B 7 Kiacce.

149.3.1. [ludpoBas rpaMOTHOCTb.

Komnelotep — yHHBEpcanbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroliee
1o mporpaMMe. THITBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNEpPKOMIbIOTEphl.  MoOunpHblE  ycTpoiicTBa.  TexHuka
0€30MMacHOCTH U IpaBuJia pabOTHI HA KOMITBIOTEPE.

OcHOBHbIE KOMIIOHEHTBl KOMIbIOTEpa M HUX Ha3HaueHue. IIpoueccop.
OnepatuBHass W JOJITOBPEMEHHAsh MaMmsATh. YCTPOWCTBA BBOJAa M BBIBOJA.

CeHcOpHBII BBOJ, JaTYMKKM MOOMJIBHBIX YCTPOWCTB, CpeIcTBa OMOMETPUYECKOU



ayTeHTU(UKALINU.

Hcropust pa3BUTHS KOMIBIOTEPOB M  IPOTPAMMHOTO  OOECHEUECHHUS.
[Toxonenust koMiprOTEpoB. COBpEMEHHbBIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [lapamiensHpie BbluucieHUs. [lepcoHaNbHBIA KOMITBIOTED.
[Ipotieccop 1 ero xapakTepUCTUKH (TAKTOBAsl YaCTOTA, pa3psAIHOCTh). OnepaTuBHAs
namsaTh. JlonroBpeMeHHas mamsTh. Y CTpoicTBa BBOJIa U BhIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OMepaTWBHAs MaMATh KOMIIBIOTEPA, KECTKHM JUCK W TBEPAOTEIbHBIN
HAKOMUTEIb, IOCTOSHHAS aMSITh CMapTPOHA) U CKOPOCTh TOCTyMA JIsl pa3IMuHbIX
BUJIOB HOCHUTEJICH.

[IporpammHoe oOecniedyeHue KommbioTepa. llpukiaaHoe mporpaMmmHoe
obecrieueHue. CucremHoe IPOTPaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. IIpaBoBas oxpaHa mporpaMM M JaHHbIX. becnatHele U
yCJIOBHO-0€ecIuiaTHbie mporpaMmbl. CBOOOIHOE TPOrpaMMHOE 0OECIICUeHHE.

@aitnbl 1 manku (karanoru). Turnel ¢ainos. CoiicTBa (aiinoB. XapakTepHbie
pa3Mepsl (aiiyIoB pa3NUYHBIX THUIOB (CTpaHUIA TEKCTa, AJIEKTPOHHAs KHUTA,
doTorpadus, 3auch MECHA, BUICOKITUTI, TIOTHOMETPAKHBIN (QUITBM).

[TpuHnmner octpoeHus (aiioBeix cucteM. I[lonHoe ums daiina (mankw,
katayora). [1yTs x aitny (manke, karajiory).

QaitnoBeiii MeHemkep. Pabora ¢ Qaitmamu u mankamu (KaTaJoTaMu):
CO3/aHKe, KOMMPOBaHUE, IEpeMEICHIE, TIEPEUMEHOBAHNE U yAaleHue (aiioB u
narnok (karajgoroB). [Touck ¢aiinos.

ApxuBanus qaHHbixX. Mcnons30BaHne mporpaMM-apXxuBaTOpPOB.

KommbroTepHbie BUPYCHI U IpyTrue BPEJOHOCHBIE porpaMmsbl. [Iporpammel
JUIS1 3IIUTHI OT BUPYCOB.

O6benuHenne komnboTepoB B cetb. Cetb MHTEpHET. Beb-cTpanuua, BeO-
caiit. Ctpyktypa aapecoB BeO-pecypcoB. bpayszep. IlouckoBbie cucremsl. [Touck
uH(pOpMAMUM 1O KIIYEBBIM CJIOBAM M IO H300pakeHHI0. J{O0CTOBEPHOCTH
uHpopMaluu, noixyyeHHon u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH(DOPMALMOHHOW 3THKM W MpaBa MpH

pabote B Untepuete. CTpaTeruu 6e30macHoro noejeHus B iutepHere.



149.3.2. TeopeTtnueckue OCHOBBI HH(HOPMATUKH.

Nudopmanus — OAHO U3 OCHOBHBIX IIOHSITUH COBPEMEHHOW HayKH.
Nudopmarus kak CBeIEHUs, MPETHASHAYCHHBIE ISl BOCIPHUATHS UYEJIOBEKOM, U
uHopmarusi ~ Kak  JaHHbIE, KOTOpPhIE  MOTyT  OBITh  00pabOTaHbBI
aBTOMATHU3UPOBAHHOM CUCTEMOMU.

JIMCKpETHOCTh TaHHBIX. BO3MOKHOCTH ONMCaHUs HEMPEPHIBHBIX 0OBEKTOB U
MIPOIIECCOB C TOMOIIBIO JUCKPETHBIX JaHHBIX. MHGOpMAIMOHHBIE TPOIECCH —
MIPOIIECCHI, CBSA3aHHBIC C XpaHCHUEM, TPEOoOPa30BAHUEM U Tepeaadeii TaHHBIX.

CumBon. Andasutr. MouHocts andasuta. Pa3HooOpasue S3bIKOB U
andasutoB. EcrecTBeHHbIE U (DOpMabHBIE S3BIKU. AJI(PABUT TEKCTOB Ha PYCCKOM
si3pike. JIBonunbIi andasut. KomaudecTBO pa3anvHbBIX CJI0B (KOJOBBIX KOMOWHAIIHH )
buKCUpOBaHHOW JIWHBI B JBoMYHOM andasute. I[IpeoOpazoBanue mr000TO
andasuTa K JBOMYHOMY. KoMuecTBO pa3inuyuHbIX CJIOB (PMKCUPOBAHHOMW JJIUHBI B
andaBuTe oNpeIeIEHHON MOIIHOCTH.

KonupoBanue cUMBOJIOB OAHOTO aj(daBuTa C MOMOIIBIO KOJOBBIX CJIOB B
napyrom andaBuTe, KOJOBas Ta0IHIA, TEKOIUPOBAHHE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JABOUMYHOM aﬂ(i)aBI/ITe.

Nudopmarmonusiii 00bEM MaHHBIX. bUT — MUHUMaIbHAS EAWHUIIA
KOJM4ecTBa WHGOpMAMK — JIBOMYHBIA paspsa. bait, kumobait, merabair,
rura0amr.

CkopocTh nepefauyd JAaHHbIX. EJMHUIBI CKOPOCTH TMEpeAadyd JIaHHBIX.
HckaxxeHne TaHHBIX MIPU NIepeaaye.

KomupoBanune TtekcroB. PaBHOMepHbII koA. HepaBHOMEpHBIT KOA.
Komuposka ASCII. BocbmuOuthbie koaupoBku. [loHaTne o0 KOAMPOBKax
UNICODE. JlexoaupoBaHue COOOIIEHUI € HMCHOJb30BAaHUEM PABHOMEPHOIO W
HepaBHOMEpPHOTo Koja. MHpopmanmoHHblii 00bEM TEKCTA.

KoagupoBanue ngera. L[BetoBbie Moaenu. Moaenu RGB, CMYK, HSL.
['my6una koaupoBanus. [lamutpa.

PactpoBoe u BekTopHOE mnpeacTaBieHue n3zoOpaxeHui. [lukcens. Ouenka

MH(}OpMaIMOHHOTO 00bEMA rpayuuecKuX JaHHBIX JJI1 PACTPOBOrO U300paKEHHUS.



Koauposanune 3Byka. Pa3zpsanHocTts n yactora auckpernsanuu. KommuectBo
KaHaJoB 3anuch. OueHka nHPOPMaMOHHOTO 00bEMa 3BYKOBBIX (pailiioB.

149.3.3. AnropUTMBI 1 IPOTPaMMHUPOBAHHE.

[Tonsitne anroputma. VcnonHHUTENM alropuTMOB. AJTOPUTM Kak IUIaH
YIPABJICHHS UCTIOJHUTEIIEM.

CaoiictBa anroputma. CrniocoObl 3amMcH anroputMa (CIOBECHBIH, B BHJIE
OJIOK-CXEMBI, TPOrpamMma).

AnroputMuyeckue KOHCTpyKuu. KoHCTpyKkius «ciienoBanuey. JINHEHHbBIN
anroput™.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOYKHOCTH
IIPELYCMOTPETh 3aBUCUMOCTH ITOCJIEIOBATEIBHOCTH BBIIIOJHAEMBIX JEHCTBUNA OT
VCXOJIHBIX JAHHBIX.

KoHcTpykius «BeTBiIeHHE»: MOJIHASA W HemosiHasi (opMbl. BeimonHenue u
HEBBINOJIHEHUE YCIIOBUSA (MCTUHHOCTh U JIOKHOCTH BbICKa3bIBaHUA). IIpocTeie n
COCTAaBHBIE YCJIOBHS.

KoHCTpyKIMsl «IIOBTOPEHUEY: LUKJIBI C 33JJaHHBIM YHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBINOJHEHHUS], C IEPEMEHHOM LIUKIIA.

BcnomorarenbHble anropuTMel. Mcnosib3oBaHue napameTpoB I U3MEHEHHUS
PE3yNbTaTOB padOThl BCIIOMOTATENbHbBIX aJITOPUTMOB.

AHanu3 anropuTMOB I UCTIOJIHUTEIIEH.

BrlnonHeHne alropuTMOB BPYYHYIO U Ha KommbloTepe. CHHTaKCHYECKUE U
jgorudeckue omuoku. OTKazbl.

Cucrema KOOpAMHAT B KOMIIBIOTEPHOU Ipaduke. Mi3MeHeHre BeTa MUKCes.

['padmyeckue MPUMHUTHBBL: OTPE3OK, MPSMOYTOJIBHHUK, OKPY>KHOCTH (KPYT).
CpoiicTBa KOHTYpa (LIBET, TOJIIIMHA JIUHUN) U 3a1uBKU. [locTpoenue nzo0paxkeHuit
U3 rpa)UyeCcKuX MPUMHUTHBOB.

Hcnonbs3oBaHne UUKIOB MJIs NOCTpoeHUs u3o0paxenuid. IllTpuxoBka
3aMKHYTOM o00sactd mpoctoid  (opmbl  (IPSMOYTOJIBHUK, TPEYTOJbHUK C
OCHOBAHUEM, MTapaIJICIIbHBIM OCH KOOPAMHAT).

[TpuHuIel aHnManyy. Mcronb30BaHuEe aHUMALUU JUUI1 UMUTALUHU IBHKECHHUS
oOBbeKTa. YIpaBiaeHUs: aHUMalUEl ¢ TOMOILBIO KJIaBUATYPHI.

149.3.4. udopmarrioHHbIE TEXHOIOTHH.



TexcToBble TOKyMEHTHI U UX CTPYKTYypHBIE 3JIEMEHTHI (CTpaHuua, adsarl,
CTpOKa, CJI0BO, CUMBOJI).

TekcToBbI Mpoleccop — HWHCTPYMEHT CO3JaHUs, PEAAKTUPOBAHUS H
dbopmatupoBanus TekcToB. [IpaBuia Habopa Tekcra.

PenaktupoBanue tekcra. CpoiictBa cumBojoB. Ilpudt. Tumsr mpudros
(pyOsienble, ¢ 3acedykaMu, MOHOIIMpUHHBIE). [lomyXkupHOoe U KypCHUBHOE
Hadeptanne. CBolicTBa a03aleB: TpPaHUIBI, a03amHBIA OTCTYI, WHTEPBAJbI,
BbIpaBHUBaHKE. CTUjeBOE (hOpMATHPOBAHUE.

CtpykrypupoBanue uHGOpPMAIMM C TOMONIBIO CIUCKOB ©  TaOJHII.
MHuoroypoBHeBbie criuckd. [JoO6aBieHne Tabiui] B TEKCTOBBIE TOKYMEHTHI.

BcraBka n3o0paxkeHuil B TeKCTOBbIe JOKyMeHThl. O0TekaHne n300pakeHni
TeKCTOM. BKiIroueHne B TEKCTOBBIA JOKYMEHT AUarpaMm U GopMyI.

[TapameTpsl cTpaHulbl, Hymepanus crpaHull. JloOaBieHHWe B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010coBOM BBOI TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcta. KommnberoTrepHblil nepeBoi. Mcnonb3zoBaHue
cepBucoB MHTepHeTe 1151 00paboTKM TEKCTa.

3HaKOMCTBO C TpauyecKUMU peJakTopamMu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaguuecKkux NPUMHUTHBOB.

Omneparuu peaKTHpoBaHUs rpaduIeCKUX 0OBEKTOB, B TOM YHCIIE TU(PPOBBIX
dotorpaduii: u3MeHeHue pazmepa, oOpeska, MOBOPOT, OTpPaKEeHHE, pabdoTa C
oOnacTsiMu (BbIIEJIEHUE, KONMPOBAHHWE, 3aJMBKAa LIBETOM), KOPPEKIUS I[BETA,
SAPKOCTU U KOHTPACTHOCTH.

Bekropnast rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpPEICTBAaMHU TEKCTOBOI'O IpoIleccopa WM JPYTUX MporpaMM (TpUIIOKEHUH).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

[ToaroroBka MynbTUMEIUIHBIX NTpe3eHTanui. Cnaita. J{obaBneHue Ha craii
TeKcTa U n300pakeHnil. PaboTta ¢ HECKOJIBKUMU CllalijaMH.

JloGaBrneHne Ha  ciailgl — ayAMOBHU3YaJbHBIX  JaHHBIX. AHHUMAIUS.
['mnepccpuikm.

149.4. Conepxanue oOy4deHus B 8 Kiacce.



149.4.1. TeopeTnyeckre OCHOBBI HHPOPMATHKH.

[To3ulIMOHHBIE W  HEMO3UIIMOHHbIE CHCTEMbl CuucieHus. AJdaBuT.
OcnoBanue. Pa3sépnyTas gopma 3anucu uncia. [lepeBo B 1eCATUYHYIO CUCTEMY
YHUCEJ, 3alIMCAaHHBIX B JPYTUX CUCTEMAX CUHCIICHHUS.

Pumckas cucrema cunciieHus.

JIBonuHas cucteMa cuucieHud. [lepeBoa HaTypalbHBIX YUCEN B ABOMYHYIO
CUCTEMY cuucleHHs. BoceMmepnuHas cucrema cuucieHus. llepeBon uucen us
BOCBMEPUYHOW CHCTEMBl B JIBOMYHYIO U JIECATUYHYIO CHCTEMBI M OOpaTHO.
[[lecTHaguaTupruyHas cucrema CUHUCJICHUSI. [TepeBon qucen u3
HIECTHAAUATUPUYHOM CHCTEMBI B JBOWYHYI0, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U OOPATHO.

ApudmeTnueckue onepanyy B IBOUYHON CUCTEME CUUCIICHUS.

[IpencraBienne 1enbIXx Yucedl B P-WYHBIX CHUCTEMax CYUCIIEHUA.
Apudmernueckue onepanuu B P-u4HbIX CUCTEMaX CUMCIICHUS.

Jlormyeckue BbICKA3bIBaHUA. JIOrmueckue 3HAYCHUSI BBICKA3bIBAHUMU.
DOneMeHTapHble W COCTAaBHbIE BBICKA3bIBaHUA. JIOrMUECKHE oOmnepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXXEHHE), «UIN» (AU3BIOHKIIUS, JIOTUYECKOE
CIIOXKEHUE), «HE» (JIOTMYECKOE OTPHUIIAHUE), «UCKITIYAtoiee Win» (CI0KEHUE I0
MOAYJIIO 2), «UMIUTMKAIUs» (CJIEIOBAHUE), «IKBUBAJICHIUSN» (JIOTHYECKas
paBHO3HAYHOCTH). [IpuoputeT norudeckux onepauuid. OnpeaeneHne UICTUHHOCTH
COCTaBHOI'O BBICKa3bIBAHUSI MPHU W3BECTHBIX 3HAYEHUSX MCTUHHOCTH BXOMISIINX B
HEro 3JIEMEHTaPHbBIX BbICKA3bIBAHU.

Jlornueckne BelpakeHus. [IpaBuna 3amMCu  JIOTMYECKHMX BBIPAKECHHM.
[Toctpoenne TabnMl, MCTUHHOCTH JIOTMUECKMX BBIPOKEHUH. YIpOIIeHHE
JIOTUYECKUX BBIpOKEHUM. 3aKoHbI anreOpsl Joruku. [locTpoeHue Jorudeckux
BBIPAKEHHI 110 Ta0JINIIE UCTUHHOCTH.

Jlornyeckue 3eMeHThl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBAaMHU KOMIIBIOTEPA.
Cymmarop.

149.4.2. AnTrOopuTMBI U IPOTPaMMUPOBAHHUE.

A3pik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema

MPOTPaMMHUPOBAHUS: PEAKTOP TEKCTa IPOTrpaMM, TPAHCIATOP, OTIATIUK.



[lepemennas: tum, uMms, 3HadeHue. L{enbie, BElIECTBEHHbIE U CUMBOJIbHbBIC
NIEpPEMEHHBIE.

Omnepatop npucBamBaHusg. ApUPMETHUECKUE BBIPAKCHUS W TOPAIOK X
BbIYMCIIeHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: HEJI0YUCIEHHOE JEIEHUE, OCTATOK OT
nenenud. [IpoBepka AeIMMOCTH OHOTO LIEJIOTO YHUCIIA HA IPYTOE.

Omnepaiuu ¢ BelleCTBEHHBIMU unciaMu. BetpoeHHbie QyHKIUY.

Crnyyaiinble (TICeBIOCTyYaiHbIC) YKCTIA.

BerBnenusi. CocraBHble YyCIOBHUSL (3alUCh JIOTMYECKUX BBIPAXKEHUN Ha
U3Yy4aeMoOM sI3bIKe TporpaMmMupoBanus). HaxoxaeHne MUHUMyMa U MaKCUMyMa U3
JIBYX, TPEX W YETBIPEX uuceN. PemieHue KBaJpaTHOrO ypaBHEHMS, HWMEIOIIETO
BEIIIECTBEHHbIC KOpHU. Jlornueckue rnepeMeHHbIe.

JluanoroBass oOTJiajgKa MOpPOrpaMM: I[OLIATOBOE BBIMOJHEHUE, TPOCMOTP
3HAUYEHHUH BEJIMYWH, OTIAJOYHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

[Hukn c ycnoBueMm. Anroput™m EBKkiIuaa st HaXOXIAEHUS HaWOOJbBIIETO
oOIIero menuTeNsl ABYX HATypaJbHBIX 4Yrcell. Pa30meHue 3amucu HaTypajbHOTO
YHCJIa B MO3UIAOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WA paBHbIM 10, Ha
oTIebHbIe IU(PHI. PaznojkeHne HaTypaJbHOTO YKCiIa Ha MPOCThIE COMHOKHUTEIIH.

[ukn ¢ nepeMeHHOW. AJITOPUTM NPOBEPKH HATYpalbHOIO YHCIA Ha
POCTOTY.

AHanmu3 anroputMoB. OmpeneneHue BO3MOXKHBIX PE3YJIbTaTOB PadOTHI
aNropuT™Ma Npy 3aJAHHOM MHOKECTBE BXOJIHBIX JAHHBIX, OMPEIEIICHHE BO3MOXKHBIX
BXOJHBIX JJAHHBIX, IPUBOASAIINX K JAHHOMY PE3yJbTaTy.

O06paboTka TOTOKA JAHHBIX: BBIYHCICHHE KOJIMYECTBA, CyMMBI, CPEIHETO
apu(PpMETUYECKOTO, MHUHUMAIBHOTO M MAaKCUMaJIbHOIO 3HAYEHUU DIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBJIETBOPAOLINX 3aJAHHOMY YCJIOBHIO.

OO6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIE.
[TocumBosibHast 00paboTKa cTpok. [1o1cuéT YacTOTHI MOSIBICHUS] CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKImu a1t 00pabOTKU CTPOK.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MacCuBbl. COCTaBICHHUE U
OTJIaJIKa MPOrpamMM, pPEeaIU3yIOUIUX TUIIOBBIC aJITOPUTMBbI 00PAOOTKH OJHOMEPHBIX

YHUCJIOBBIX MACCUBOB, HA OJJHOM U3 S3bIKOB ITporpammupoBanus (Python, C++, Java,



C#): 3am0JIHEHHE YMCIIOBOI'O MAacCHMBa CIy4YalHbIMU YHCIAMHU, B COOTBETCTBUH C
dbopmyroif win myTéM BBOJIa YMCEN, HAXOXKJIEHUE CYMMBI 3JIEMEHTOB MACCHUBA;
JIMHEWHBIN MOMCK 33JaHHOT0 3HAYCHUSI B MACCHUBE, ITOACYET IIEMEHTOB MAacCHBA,
YAOBJIETBOPSIFOIMX ~ 33JJaHHOMY  YCIIOBUIO,  HAXOXJEHUE  MHUHHUMAJIBHOIO
(MaKCMMaIbHOTO) 3JIEMEHTA MacCHBa.

[ToHATHE O CTOKHOCTH AITOPUTMOB.

149.4.3. UndopmairioHHbIE TEXHOIOTHH.

[TonsiTrie 00 3MEKTPOHHBIX Ta0MMIIax. TUIIBI TaHHBIX B AYEHKaX ANEKTPOHHOU
Tabnuibl. PenaktupoBanue u hopmaTupoBanue Tadbaui. Betpoennbie GyHKIMY A1
MOMCKa MAaKCUMyMa, MHUHUMyMa, CYMMbl U CpeaHero apudMeTuyeckoro.
CoptupoBka u (uiabTpalus AaHHBIX B BbAENEHHOM auamna3one. Iloctpoenue
auarpaMMm (THCTOrpaMma, Kpyropas guarpaMmma, TodedyHas auarpamma). BeiOop
THUIA THArPAMMBL.

[IpeoOpazoBanue dhopmys npu KonupoBanuu. OTHOCUTENbHASI, AOCOMIOTHAS
Y CMEUIaHHas aJpecarysl.

149.5. Conepxanue ooydeHus B 9 xiacce.

149.5.1. I{ucposasi r(paMOTHOCT.

['mob6anbnas cetb MuTepuer. IP-agpeca y3moB. CereBoe xpaHeHUE JaHHbBIX.
MeToap1 HHIMBUYATFHOTO U KOJUIEKTUBHOTO pa3MeIeHUs] HOBOW MH(POpMAIUH B
WNurepHere. bonbiime paHHble (MHTEPHET-IAHHBIE, B YacTHOCTH JaHHbIE
COILIMAJIbHBIX CETEM).

Pa3paGotka BeO-ctpanun. SA3sik HTML. Crpykrypa BeO-CTpaHHULIBIL.
3aromoBok W Tenmo cTpaHuIbl. Jlornueckas pa3MeTKa: 3arojioBKH, a03allbl.
Pa3paboTka cTpaHull, coiepKaluux pUCYHKH, CIUCKU ¥ TUIIEPCCHUIKH.

[Tonsitue 06 MHpOpMaAIIMOHHON 0€30MacHOCTH. YTPO3bl UHPOPMALIMOHHOM
0€30MacHOCTH TpU paboTe B TNI00ATBHON CETH WU METOJbI MPOTUBOJCUCTBUS UM.
[IpaBuwia Oe3omacHOW ayTeHTU(UKAIUMU. 3almuUTa JUYHOM wuHGOpMaAUU B
NurepHere. bezonacHele crparerun noseneHust B MHTepHere. IIpenynpexnenne
BOBJICUEHUSI B JIECTPYKTUBHbIE M KPUMHHAJIBHBIE (POPMBI CETEBON aKTUBHOCTU
(knOepOyIUTMHT, PUIIMHT U APYTUe (POPMBI CETEBON AKTUBHOCTH).

Buer JEeSATEIIbHOCTU B HNutepuere. NuTepHeT-cepBUCHI:



KOMMYHUKAITMOHHBIE CEPBUCHI (ITOYTOBAs CIIy»0a, BUICOKOH(MEPEHIIUN U IPyTHE
CEPBUCHI), CIPABOYHbIE CIYKObI (KapTbl, pacHUCaHUsi U JPYrue), MOUCKOBBIC
CIYXOBI, CIY)KObI OOHOBJICHHMsSI TpOTpaMMHOTO obecmeueHus. CepBHUCHI
rOCyAapCTBEHHBIX YCIYT.

OO6naunble xpaHwmmma AaHHbIX. CpeacTBa COBMECTHOW pa3paboTKH
JTOKYMEHTOB (oHJaiiH-oducel). IIporpamMmmHoe oOecrieueHre Kak BeO-CEepBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpauuecKue peJakTOPbl, CPEIbl Pa3pabOTKH MPOrPAMM.

149.5.2. TeopeTrudeckne OCHOBBI HHPOPMATHUKHU.

Mopenb. 3agauu, peniaemMbie ¢ MOMOIIBI0 MOJienpoBanus. Kinaccudpukanuu
Mozelnel. MarepuaibHbie (HaTypHbIC) U HHPOpMalMOHHbIE Mojienu. HenpepbiBHbIE
U JuCcKpeTHble Mozenu. Mmutammonusie Moaenu. Mrposbie monenu. OreHka
COOTBETCTBHUE MOJEIIN MOJICTUPYEMOMY OOBEKTY U IEJIIM MOACTUPOBAHUSI.

Tabnuunbie mogenu. Tabnuila Kak MpeAcTaBIeHUE OTHOIICHHUS.

ba3el pgannpix. OTOOp B TabiuMile CTPOK, YAOBIECTBOPSIONMIMX 3aIaHHOMY
ycnoButo. PazpaboTka omHoTabnmuHoi 0a3pl gaHHbIX. COCTaBI€HHE 3alpPOCOB K
0a3e TaHHBIX C IIOMOIIBI0 BU3YaJbHOTO PEAAKTOPA.

I'pad. Bepiuna, pedpo, nyts. OpueHTUPOBaHHBIE U HEOPUEHTUPOBAHHBIC
rpadel. [nuna (Bec) pebOpa. Becopas marpunia rpada. JnmuHa myTH MEXTY
BepmmHamu rpada. [louck omrmmanbpHOTO TyTH B rpade. HauanpHas BepmmHa
(MCTOYHUWK) ¥ KOHEYHAs BepIINHA (CTOK) B OPUEHTUPOBAHHOM rpade. Berancnenve
KOJIMYECTBA MyTEW B HANPABIEHHOM aIlUKINYeCKOM Tpade.

Hepeso. Kopens, Bepiiuna (y3en), JHUCT, pedpo (mayra) aepesa. Bricota
nepesa. I[lognepeso. [Ipumepsr ucnonszoBanust nepesbeB. [lepebop BapraHTOB ¢
NOMOUIBIO JI€pEBa.

[lonsiTue MaremMaTHUyecKoW MOJENH. 3ajJayd, peuiaeMble C TOMOIIBIO
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO) MOAeTupoBanus. OTIndre MaTeMaTHIeCKON
MOJIEIM OT HATYpHOM MOJIeId M OT CJIOBECHOro (JIMTEpPaTypHOI0) OIMHUCAHUS
oOBeKTa.

DTarnbl KOMIBIOTEPHOTO MOJIECTUPOBAHUS: MOCTAHOBKA 3aJ]a4M, MOCTPOCHHE
MaTeMaTHYeCKON MOJIENH, MPOoTrpaMMHasl peain3aius, TECTUPOBAHHE, TIPOBEACHHE

KOMIIBIOTCPHOT'O OKCIICPUMCHTA, aHAJIN3 €TI0 PC3YyJIbTaTOB, YTOUYHCHUC MOACIIH.



149.5.3. AnropuT™MBI 1 IPOTpaMMHUPOBAHHE.

Pa3Ouenne 3amaun Ha noja3azaud. BcemnomorarenbHble — aJIrOPUTMBI
(moamporpammsl, mpoueaypsl, ¢yHkiuu). [lapameTpsl kak cpencTBO M3MEHEHUS
pe3ynbTaToB paboThl moAnporpaMmel. Pesynbrat Gpynkunu. Jlornueckue GyHKITUH.

Pekypcust. PexypcuBHble noanporpamMmsl (Ipoueaypsl, pyHkuuu). Y cioBue
OKOHYaHUs pekypcuu (06azoBbie ciayuau). [Ipumenenue pexypcun g nepedopa
BapHAHTOB.

CoptupoBka  MaccuBOB.  BcCTpoeHHBIE  BO3MOXHOCTH  COPTUPOBKHU
BBIOPAHHOTO SI3bIKa MporpaMmmMupoBaHusi. COPTUPOBKA MO0 HECKOJIBKUM KPUTEPUAM
(YpoBHsIM).

JIBOMYHBIN TOUCK B YIIOPSAIOYEHHOM MACCHBE.

JIBymepHbie MaccuBbl (MaTpuilel). OCHOBHBIE aJIrOpPUTMBI 00pabOTKU
JIByMEPHBIX MacCHUBOB (MaTpHII): 3all0JHEHUE JBYMEPHOTO MaccHBa CIy4yalHbIMU
YyyCcIaMd W C HCIIOJIb30BAHUEM (OpPMYJI, BBIUMCICHHE CYMMBI 3JIEMEHTOB,
MUHUMYMa W MaKCHUMyMa CTpPOKH, CTOJIOIA, [Wana3oHa, MOUCK 3aJaHHOTO
3HAYCHHUS.

JluHaMuueckoe MporpaMMHUpOBaHME. 3ajaud, pelIaeMble C IOMOIIBIO
JUHAMHYECKOTO  IPOrPaMMHUPOBAHMS:  BbIYMCIIEHHWE  (YHKUUH,  3aJaHHBIX
pPEeKyppeHTHO# (HOpMYIIOii, MOACUET KOJIUYECTBA BAPUAHTOB, BHIOOP ONTUMAIHLHOTO
pelIeHusl.

VYnpasnenue. Curnan. O0patHast cBsi3b. [loyueHue curaaigos oT HUPPOBBIX
IaTYMKOB (KacaHuWsi, pacCTOSHHUSA, CBETa, 3Byka W Japyroro). I[Ipumepsr
MCIIOJIb30BaHUs IPUHITUIIA OOPATHOM CBSA3H B CUCTEMAaX YIIPABICHUS TEXHIUECKUMU
yCTpoicTBaMH, B TOM uucie B poOoTorexHuke. [Ipumepsl poOOTU3MPOBaHHBIX
CUCTEM (cHCTEMa yIpaBJIEHUS JIBUKEHHUEM B TPAHCIOPTHOW CHCTEME, CBApOYHAas
JUHHUS  aBTO3aBOJa, ABTOMATHU3MPOBAHHOE YMpaBJICHHE OTOIJICHHEM JIOMa,
aBTOHOMHAs CHCTEMa yTPaBJICHHs TPAHCTIOPTHBIM CPEJICTBOM U APYTHUE CUCTEMBI).

149.5.4. UudopmaninoHHbIE TEXHOJIOTHH.

VYCoBHBIE BBIUMCIECHUS B AJIEKTPOHHBIX TabOiumax. CyMMUpOBaHHUE U
NOJACYET 3HAYEHMI, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OONbIIMX

Ha0OpPOB JIAHHBIX.



JluHaMH4YeCcKOe MPOrpaMMHUPOBAHUE B JIEKTPOHHBIX TaOIHUIIaX.

YucneHHOE MOJEIUPOBAHKE B 3JIEKTPOHHBIX Ta0IHIax. YncaeHHOe peleHne
ypaBHEHHUH ¢ TOMOIIBIO oAOopa napamerpa. [lonck onTuMaabHOTO perieHusl.

Ponb nH(MOpMALIMOHHBIX TEXHOJOTUH B Pa3BUTHH SKOHOMHKHU MHPA, CTPAHBI,
peruoHa.

OTtkpeiTie  OoOpa3oBaTenbHble pecypchl. [lpodeccun, cBsizaHHBIE C
uHbpopMaTUKO ¥ MHGOPMAIMOHHBIMH  TEXHOJIOTUSAMH:  BeO-au3aiiHep,
IPOrPaMMHUCT, pa3pabOTIMK MOOUIBHBIX MPUITIOKEHUHN, TECTUPOBIIUK, APXUTEKTOP
POrPaMMHOTO OOECIEYCHHUS, CIEIUAINCT 10 aHAIW3y JaHHBIX, CHUCTEMHBIN
aJIMUHHACTPATOP.

3HaKOMCTBO C MEPCTIEKTUBHBIMU HaIPaBJICHUSIMHU pa3BUTHS
UH(GOPMAIIMOHHBIX TEXHOJIOTHH (Ha TpUMEpPE HCKYCCTBEHHOTO HWHTEIICKTa U
MaIIMHHOTO OoO0ydeHus1). CUCTEeMBl YMHOTO Topoaa (KOMIBIOTEPHOE 3pEHHE U
aHanu3 OOJBIINX JAHHBIX).

149.6. Iimanupyembie pe3yabTaThl OCBOSHUS WH(POpMaTUKH (yriTyOJIEHHBIN
YPOBEHbB) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI.

149.6.1. syuenue wuHGOpPMATHKKM HA YpPOBHE OCHOBHOTO  OOIIEro
oOpa3oBaHMsI HANpaBICHO HAa JOCTIDKEHHUE OOYYarOIIMMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX PE3yJIbTAaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

149.6.2. JIluuHOCTHBIE pPE3yJabTaThl MMEIOT HANpPaBIEHHOCTh HA pEIICHHUE
3aa4 BOCIHTAHUWS, PA3BUTUS W COIHMAIM3ANNUA OOYYalOIIMXCS CpeICTBaMU
y4eOHOTro MpeaMeTa.

B pesynprare u3yueHuss mH(GOpPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuarouierocsi OyayT cOpMHUpPOBaHbI CIEAYIONINE JTUYHOCTHBIE
pe3yabTaThl B YaCTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
¥ HAyYHOMY HacleAI0, MIOHUMaHUe 3HAYeHHUs] MH(POPMATUKHU KaK HAYKU B KU3HU
COBPEMEHHOr0 O0OIIEeCTBa, BJAJCHHE JOCTOBEPHOM HMH(OpMAIMEl O MepenoBbIX
MHUPOBBIX M OTCUYECTBEHHBIX JOCTHXKEHHSIX B o00mactTé WHPOPMATUKA U

I/IH(i)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ, 3aMHTCPCCOBAHHOCTh B HAYYHBIX 3HAHUAX O



1 poBoi TpaHchOpMaILIUK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPaBCTBEHHOTI'O BOCITUTAHHUSL:

OpHUEHTAIMSI Ha MOPaJIbHBIE IEHHOCTH M HOPMBI B CUTYallUsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE M MOCTYIKH, & TAKXKE MMOBEACHHE
¥ TIOCTYIIKU JPYTUX JIOACH ¢ MO3UIIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMA TOCJIEJCTBUIA TIOCTYNKOB, AKTUBHOE HENPHUITHE aCOLMAIbHBIX
MIOCTYTIKOB, B TOM uncie B IHTepHeTe;

3) TpaKTaHCKOTO BOCITUTAHHMS:

NpeACTaBICHUE O COLMAIbHBIX HOpPMax M MpaBWIIaX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTHBE, B TOM YHCJIE B COLIMAIBHBIX COOOIIECTBAX, COOIIOICHHE
npaBuII 0€30MaCHOCTH, B TOM UMCJI€ HABBIKOB O€30MacHOro noBeeHus B IHTepHeT-
cpele, TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOM JEATETbHOCTH MIPH BBIOJHEHUN
y4eOHBIX, MO3HABATENBHBIX 3a/1a4, CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoIlecce 3TOW y4eOHOU e TeNbHOCTH,
TOTOBHOCTbH OIIEHUBATh CBOE MOBECHUE U TIOCTYNKH CBOMX TOBAPHUIIEH C TO3UINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMSI MMOCJIECTBUIN MOCTYTIKOB;

4) 1eHHOCTEH HAyYHOTO MO3HAHMUSL:

c(OPMHPOBAHHOCTb MUPOBO33PEHUYECKUX IMPENCTaBICHUI 00 MHpOpMauy,
UHGOPMAITMOHHBIX nporeccax u UH(POPMAIIMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHOU
NPAaKTUKU U COCTABIISIOMNX 0a30BYI0 OCHOBY JUISl IOHUMAaHUS CYITHOCTH Hay4YHOU
KapTHHBI MUPA;

MHTEpEeC K OOYUYEHHWIO W TMO3HAHUWIO, JIOO03HATENHHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K C€amMO0Opa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPABIEHHOCTH U
ypOBHs 00y4€eHUs B JaJIbHEHIIIEM;

OBJIaJICHE OCHOBHBIMH HAaBBIKAMHU HCCJIEIOBATEIBCKONW JIEATEIbHOCTH,
YCTaHOBKA HA OCMBICIICHUE OIBITA, HAOIIOACHMI, TOCTYIKOB W CTPEMJICHHE
COBEpIICHCTBOBATh IYTH JOCTHKEHHUS HWHIAUBUAYAIbHOIO M KOJUJIEKTUBHOIO
0JIaronoayuus;

c(hOpMHUPOBAHHOCTh MH()OPMAIIMOHHOW KYyJbTYypbl, B TOM YHCJE HABHIKOB

CaMOCTOATENbHON pabOThl ¢ y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JHUTEPATypOH,



pa3HoOOpa3HBIMU CPEACTBaMU MHGOPMAIMOHHBIX TEXHOJOTHH, a TaKKe yMEHHS
CaMOCTOSITEJIBHO OIPEAEIATh LEJINU CBOEro OOydeHus, CTaBUTh U (OPMYJIMPOBATH
Juis ceOsi HOBBIE 33/7auu B yu&0e W TMO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH IO3HABATEIIBHON ESATENBHOCTH;

5) ¢dopmupoBaHus KyJIbTYpBI 310POBBSL:

OCO3HAaHHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 3/I0POBBII 00pa3 ®U3HHU, B TOM YHCJIE U 32 CUET OCBOCHUS
U coOmoeHus TpeOoBaHMI 6€30MacHOM IKCITyaTallui CPEeICTB HHPOPMAITMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) TpyIOBOTO BOCIHTAHHS:

UHTEpEeC K MPaKTHUYECKOMY U3ydeHHI0 mpodeccuit u Tpyda B cdepax
npohecCHoHaANBHOM JeSITEIbHOCTH, CBSI3aHHBIX C UH(POPMATUKOMH,
IPOrpaMMHUPOBAHUEM U HMH(POPMAIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha
JOCTUKEHUSIX HAyKH MHPOPMATUKU ¥ HAyYHO-TEXHUYECKOIO ITPOrpecca;

OCO3HAaHHBIM BBIOOP ¥ TMOCTPOEHHUE WHIWBUIYATBHOM TPAeKTOPUU
00pa30BaHMsI ¥ )KU3HEHHBIX IJIAHOB C YYETOM JTUYHBIX U OOIIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTEH;

7) DKOJOTHYECKOTO BOCITHTAHHS:

OCO3HaHWE TJIOOATBFHOTO XapakTepa SKOJIOTHYECKHX MpoOJieM U MyTel Hux
pelieHus, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH HMH(POPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH;

8) amanTanuu K U3MEHSFOIIUMCS YCIOBUSM COIMALHON CPEIbL:

OCBOEHHE OOYYAIOIIMMHCS COIMATLHOTO OTBITA, OCHOBHBIX COIIMABHBIX
poJieil, COOTBETCTBYIOIIMX  JESATEJIBHOCTH  BO3pacTa, HOPM U  IpaBuil
OOIIIECTBEHHOT 0 NOBEIEHNUs, (POPM COLMAILHOM JKU3HU B IpYyINax U cooOLIeCTBaXx,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAIbHOM IPOCTPAHCTBE.

149.6.3. MerampeIMETHBIC ~ PE3yJIbTaTBl  OCBOGHHUS  0Opa30BaTECIIBHON
IporpaMMbl IO HHPOPMATUKE OTPAXkKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yU€OHBIMU
JEHCTBUSAMH — NIO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU, PETYJIATUBHBIMHU.

149.6.3.1. OBnamenne yHHUBEpPCATbHBIMU YUYEOHBIMH TIO3HABATEIbHBIMU

NIEUCTBUSIMHU:



1) 6a30BbI€ JIOTHYECKHE JICUCTBHUS:

YMEHUE ONpENeIATh IIOHATHS, CO3/1aBaTh OOOOIICHHS, YCTaHaBIIUBAThH
aHAJIOTUH, KIIACCU(PUITUPOBATH, CAMOCTOSITEIIBHO BEIOMPATH OCHOBAHUS M KPUTEPUHU
Ul Kiaccu(ukauy, yCTaHaBIMBATh MPUYUHHO-CIIECACTBEHHBIC CBS3U, CTPOUTH
JOTUYECKUE  PACCYXICHHUS, TMPOBOJWTh  yMO3aKIOUCHHUS  (MHIYKTHUBHBIC,
JEAYKTUBHBIC M 110 aHAJIOTHUH) M BBIBO/IBI,

yMEHHE CO37aBaTh, MPUMEHITh W MPeoOpa3OBBIBATh 3HAKW W CHMBOJIHI,
MOJIENTA ¥ CXEMBI JTsI pEIIeHUs] yUeOHBIX U TTO3HABATEIBLHBIX 33/1a4;

CaMOCTOSTEIILHO BBIOMPATH CITOCO0 pelIcHUs yu4eOHOU 3aaun (CpaBHUBATh
HECKOJIbKO BapHaHTOB PEIICHHS, BBIOMPATh HaWOoOJIee MOAXOMAIIUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC HCCIIEIOBATEILCKHE ICUCTBUS:

(GOpMyIMpOBaTh BOMPOCHI, (PUKCHPYIOIIUNEC pPa3pblB MEKIY PEATbHBIM U
JKEIaTeIIbHBIM COCTOSIHHEM CHTYalluH, 00bEKTa, U CAMOCTOSTCIIPHO yCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH(GOPMAITHIO, TIOTYICHHYIO
B XOJI¢ UCCJICTOBAHHSI,

IIPOTHO3UPOBAaTh BO3MOXKHOE JTaJIbHEHIIICE Pa3BUTUE MPOIIECCOB, COOBITUI U
WX TIOCTEACTBUS B AHAJOTUYHBIX WJIM CXOJIHBIX CHTYaIlUsAX, a TAKKE€ BBIIBUTAThH
MIPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

3) paboTta ¢ uH(OpMaLIHECH:

BBISBIIATH JNepuruT wHGOPMAIWK, MaHHBIX, HEOOXOIUMBIX [IJIS PEIICHHS
MOCTaBJICHHOM 3aJ1a4M;

NPUMEHSTh Pa3IMYHbIC METOABl M MHCTPYMEHTBHI IIPH IOHUCKE M OTOOpE
nHpoOpMaMu W3 KMCTOYHHMKOB C YYETOM TIPEJIOKCHHOW Y4YeOHOM 3amaud u
3aJIaHHBIX KPUTEPUCB;

BBIOMPATh, aHAJU3UPOBATh, CHUCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH
HH(pOpMAITHIO PAa3IMYHBIX BUJIOB U (POPM IMpEICTABICHUS;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMAJIbHYIO  (GOpMY  MpelCTaBICHUS
uHOpMAIIMU W WLTIOCTPUPOBATh peEIlacMbIe 3a7addl HECJIOKHBIMH CXEMaMH,

JIyarpaMMaMH, HTHBIMU Tpa@uyecKUMU 00bEKTaMH U UX KOMOMHAIIUSAMU;



OLICHHMBATh JOCTOBEPHOCTh MH(POPMAIMHM IO KPUTEPHUSAM, MHPEI0KEHHBIM
yuuTeNeM Wi c(popMyINpPOBAaHHBIM CAMOCTOSTENIEHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

149.6.3.2. OBnaneHue yHHMBEpPCATbHBIMU yUYE€OHBIMH KOMMYHUKATHBHBIMH
JIEUCTBUSIMU:

1) oGmenue:

COTIOCTABJIATH CBOU CYXJICHHUSA C CYXJACHUAMH JPYTUX YUYACTHUKOB JHAJIOTA,
0oOHapyXUBaTh Pa3IN4He U CXOACTBO MO3UIIHII;

MyOJIMYHO MPEACTABIATH PE3yJIbTaThl BHIOJHEHHOTO OMbITA (IKCIIEPHUMEHTA,
UCCIICIOBAHMSI, TPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUICHHS C YYETOM 3aaad
Npe3eHTAllMd U OCOOCHHOCTEH ayJIWTOPUU M B COOTBETCTBUU C HUM COCTaBIIATH
YCTHBIE U MUCbMEHHBIE TEKCThI C UCTIOIb30BAHNEM MILUTIOCTPATUBHBIX MaTEPHAJIOB.

2) COBMECTHas IeSITEIbHOCTD (COTPYIHUYECTBO):

MOHMMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYAIbHOU
pa®oThl TPH PEIICHWH KOHKPETHOW MpOOJIeMbl, B TOM YHCIE NpPU CO3TAHHUU
MH(POPMALIMOHHOTO MPOYKTA;

NPUHUMATh 1eJIb COBMECTHON WMH(GOPMAIIMOHHON IESTENBLHOCTH MO cOopy,
obpaboTtke, mepemade, ¢opManuzanuu WHPOpPMAIUK, KOJJIEKTUBHO CTPOUTH
JEHCTBHUS MO €€ JOCTHKEHHIO: paclpedesisiTh POJiv, JOTOBApUBATHCA, 00CYXKAATh
IPOLECC U PE3YJITAT COBMECTHOM pabOThI;

BBITIOJHATH CBOIO YacTh pabOThl ¢ MHpOpMAIMe wim WHOOPMAIMOHHBIM
IPOAYKTOM, JOCTUTass KA4eCTBEHHOTO pe3yJibTaTa MO CBOEMY HAmpaBlICHUIO U
KOOPAMHUPYS CBOU AEUCTBUS C JPYTMMH WIEHAMU KOMaH/bI;

OLICHMBATh KAYECTBO CBOETO BKJIa/1a B 001N HH(OPMALIMOHHBIN MPOIYKT I10
KPUTEPHUSAM, CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUS;

CpaBHHMBATh pPE3yJbTaThl C MCXOAHOW 3aJaued W BKIJIAJ KaXJIOTO dYieHa
KOMaH/bl B JIOCTHXKEHUE pE3YyJbTaTOB, pa3leyiTh c(epy OTBETCTBEHHOCTH H
IPOSIBIISATE TOTOBHOCTh K IPEJOCTABICHUIO OTUETA MEPE IPYIIION.

149.6.3.3. OBnamenue  yHHBEpPCaJbHBIMA  YYCOHBIMH  PETYJISATUBHBIMH

JNICUCTBUSIMHA:



1) camoopranuzanusi:

BBISIBJISITh B KU3HEHHBIX M YYEOHBIX CHUTyalUsx HpoOiembl, TpeOyromue
peleHus;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJaX K MPUHATHIO pPEIIeHUuHN
(MHOMBHIyaTbHOE NPUHATHE PELICHUN, TPUHATHE PELIICHUN B TPYIIIE);

CaMOCTOSITEJIbHO COCTAaBJISITh JITOPUTM pELICHUs 33Aadydl (WM ero 4acTb),
BBIOHpaTh CIOCOO pelieHus: y4eOHOM 3a7aun ¢ y4€TOM UMEIOUINXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBAaTh BBHIOOp BapHUaHTa pEIICHUs
3aJa4u;

COCTaBJIATh IUIaH ACWCTBUH (IJIaH peanu3aliii HaMEYEeHHOTO ajropuTMa
peleHus ), KOpPEeKTUPOBATH MPEI0KEHHBIN aITOPUTM € YIETOM MOIYUCHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

IPOBOJUTH BHIOOP B YCIOBHUAX IPOTHUBOPEYMBON WHpopManuu U OpaTh
OTBETCTBEHHOCTD 32 PElICHNUE.

2) caMOKOHTPOJIb (peduiercus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH;

JaBaTh OLIEHKY CUTYalll | MpeJiaraTh IUlaH e€ N3MEeHEHMUS;

YUUTBIBATh KOHTEKCT U MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh
Opu pelIeHUH Yy4eOHOW 3a7aud, aJanTHpOBaTh pEIICHWE K MEHSIOMNMCS
00CTOSITEIILCTBAM;

OOBSICHATh ~ NPUYMHBI  JIOCTHXKEHHUS  (HEHOCTHKEHMS)  pPe3yJIbTaToOB
UH(GOPMAIMOHHON JESTEIBHOCTH, 1aBaTh OLIEHKY MPHOOPETEHHOMY OMBITY, YMETh
HAXOAHUTh MO3UTUBHOE B MPOHU3OIIEAIICH CUTYaIUH;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILIUXCS CUTYallMi, yCTAaHOBJIEHHBIX OINOOK, BOSHUKIINX TPYAHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3yIbTaTa LIEIH U yCIOBUSIM.

3) SMOIMOHAEHBIA UHTEIUIEKT:

CTaBUTh c€0sl HA MECTO JIPYroro 4ejoBeKa, HOHUMaTh MOTUBbI 1 HAMEPEHUs
JPyroro.

4) npuHsATHE ce0s U APYTHX:

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJMPOBATh BCE BOKPYT JIaXe B YCIOBHSX



OTKPBITOTO JIOCTYyMA K JII0OBIM 00bEMaM HHGOpMaIUK.

149.6.4. IIpeameTHbIe pe3yJabTaThl OCBOCHHS MPOTPAMMbI MO0 MH()OPMATUKE
Ha yrayOnéHHOM YpOBHE Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUsI.

149.6.4.1. K konmy oOyuenus B 7 kjacce y oOydaromerocs OyayT
c(hopMHUPOBAHBI YMEHHS:

JEMOHCTPUPOBATh  BIIAJICHUE OCHOBHBIMM TMOHSTUSIMU: HHPOpMALIUS,
nepeaayda, XpaHeHue u 00paboTka HHPOPMAIINH, ANTOPUTM, UCIIOJIB30BATh UX JIJIS
pelieHust yueOHbIX U MPaKTHUECKUX 3a71a4;

KOAUPOBATh U JEKOJUPOBATh COOOUICHUS 1O 3aJaHHBIM IIpaBUIIaAM,
JEMOHCTPUPOBATh TMOHUMaHUE (TIOSICHATh CYIIHOCTh) OCHOBHBIX MPUHIIUIIOB
KOAUPOBaHHUS WHGOPMAIMM PA3THYHON TPHUPOIBI: UYHUCIOBOM, TEKCTOBOU (B
pa3IMYHBIX COBPEMEHHBIX KOJUPOBKAX), rpaduueckoi (B pacTpOBOM U BEKTOPHOM
MIPE/ICTABICHUH ), ayIUO, BUJIEO;

CpPaBHUBATH JUIMHBI COOOIICHWHM, 3alMMCAaHHBIX B Pa3WYHBIX aldaBuTaX,
OTIEPUPOBATH €IMHUIIAMU H3MEPEHHUs WH(GOPMALMOHHOTO 00BEMA M CKOPOCTH
neperayn JaHHBIX;

OLICHUBATh U CPAaBHUBATh pa3Mepbl TEKCTOBBIX, I'padHUuecKuX, 3BYKOBBIX
GbaiisioB u BUAco(anon;

MPUBOJNTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHCHUS W Tepeaadu
JAHHBIX, CPABHUBATH UX KOJIMYECTBECHHBIC XapaKTEPUCTHUKHY;

MOJIy4aTh U UCTIOJIB30BaTh MH(MOPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEpAa M €r0 OCHOBHBIX 3JIEMEHTax (IMpoLeccop, ONepaTHBHAs MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIA U BHIBOIA);

COOTHOCHUThH XapaKTEPUCTHUKU KOMIIBIOTEpA C 3ajlayaMu, PEHIaeMbIMHU C €T0
OMOUIBIO;

BBIJICTISITh OCHOBHBIC 3Tallbl B UICTOPHH PA3BUTHUS KOMITBIOTEPOB, OCHOBHBIE
TEHACHIIMUA Pa3BUTHS MH(DOPMAIIMOHHBIX TEXHOJOTHH, B TOM YHCIIE TI00ATbHBIX
CETeH;

OpUEHTHUPOBAThCA B HEPAPXMUECKOW CTPYKType (aillioBoll CUCTEMBI
(3anuchIBaTh MOJNHOE MM (Qaina (mamnku, Karajgora), myTh K (¢aiiny (mamnke,

KaTajory) IO UMEIOIIEMYyCsl ONHUCaHu0 (PailloBoll CTPYKTYphl HEKOTOPOIO



UH(GOPMALIMOHHOTO HOCHUTETIS);

paboTath ¢ (HailsIoBOM CUCTEMOM MEPCOHAILHOTO KOMITbIOTEPA U 00JIAYHBIMU
XpaHWIWIAMHA C HCIOJb30BaHHEM Tpadudeckoro wuHTEep(deiica: co3maBarth,
KOITUPOBATh, MIepEMeIaTh, IEPEUMEHOBBIBATh, YAAISATh U apXUBUPOBATH (ailiibl U
KaTaJory;

coOmo1aTh TpeOboBaHUsT OE30MacHOM SKCIUTyaTallud TEXHUYECKUX CPE/ICTB
HKT, umeTs npeacraBieHne 0 BAMIHUY Ucioib3oBaHusa cpenctB MKT Ha 3m0poBbe
M0JIb30BATENSI, YMETh IPUMEHSITh METOIbI MPO(HIAKTUKH 3a00JI€BaHUI, CBI3aHHBIX
C MCTOJIb30BaHUEM IIU(PPOBBIX YCTPOUCTB;

coOJII0/IaTh CETeBOM ATHKET, 0a30Bble HOPMbI MH(DOPMAIMOHHOW ITHKU U
npaBa mpu padoTe C MPHIOKEHUAMU Ha JIOOBIX ycTpoiicTBax u B MHTepHere,
BbIOMpaTh O0€30MacHbIe CTPATErH MOBEACHUS B CETH;

UCIIOJIb30BaTh  pa3JIMYHbIE  CPEACTBA  3alIUThl  OT  BPEIOHOCHOIO
porpaMMHOr0  obecriedyeHusi, OOecleyuBaTh JIMYHYIO O€30MacHOCTh TMpHU
UCIIOJIb30BaHUU PecypcoB ceTu HTEpHET, B TOM YHCIe 3allUINaTh MEPCOHATBHYIO
uHPOpPMAIIMI0O OT HECAHKUMOHHUPOBAHHOTO JOCTylMa W €ro MOCJIeICTBUN
(pa3rnamieHusi, OJIMEHbI, yTPaThl JAHHBIX) C YUETOM OCHOBHBIX TEXHOJOTUYECKHUX
U COLMAJIbHO-TICUXOJIOTMYECKUX aCIIEKTOB UCIOJIb30BaHus ceTu IHTepHeT (ceTeBas
aHOHUMHOCTb, IU(POBOH CJIeJl, ayTEeHTUYHOCTH CYyOBEKTOB M PECYpPCOB, OMACHOCTH
BPEJIOHOCHOTO KOJ1a);

uckarb uHopmanuio B IHTepHeTe (B TOM YHUCIIE M0 KIIOYEBBIM CIIOBAM U TIO
M300paXEeHHI0), KPUTHUECKH OTHOCUTHCS K HAWACHHOW MH(OpMammu, 0co3HaBas
OMAaCHOCTh [UIsl JIMYHOCTH H  OOIIeCTBAa PACIPOCTPAHEHHS] BPEIOHOCHOU
uH(pOpMaIliH, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aJIPECOB BEO-PECYPCOB;

HCIOJIb30BAaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIUH, IU(PPOBBIE
CEPBUCHI TOCYJAPCTBEHHBIX YCIYT, IU(PPOBBIE 00Pa30BATEIBHBIE CEPBHUCHI,

PACKpBIBATh CMBICI TOHSITHH «UCIIOJHUTENDY, «AITOPUTMY, «IIPOTPaMMay,
MOHMMAsl Pa3HUILY MEXAY YHOTpPeOJECHUEM 3TUX TEPMUHOB B OOBIIEHHON peyu U B
UH(DOPMATHKE;

OIIMCBhIBATL AJITOPUTM PCHICHUA 3aAadud pasIMdIHbIMUA CHOCO6aMI/I, B TOM



YHCJIE B BUJIE OJOK-CXEMBI;

pa3ouBaTh 3a7a4M Ha I0J[3aJa4M, COCTABJIATh, BBINOJHATh BPYYHYIO U Ha
KOMIIBIOTEPE HECJOKHBIE AJITOPUTMBI C MCIOJIb30BAHUEM BETBJICHHM, IUKJIOB U
BCIIOMOTATENbHBIX AJTOPUTMOB JUIsl YIOPAaBJICHUS HUCIOIHUTEISIMU, TaKUMH Kak
PobGot, Uepenamika, UepT&xHUK;

PEACTABIISATh PE3YyJIbTAaThl CBOCH JIEATEIIBHOCTH B BUIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEIUUHBIX IPE3EHTAIUNA, IEMOHCTPUPYS
BIAJICHUE YMEHUSMH W HaBBIKAMH WCIIOIb30BaHUS WH(OOPMAITMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH JIJIA MTOMCKa, XpaHEeHUsI, 00pabOTKHU | Mepeiadn
W aHajgu3a pa3IMYHBIX  BUJAOB  HH(opMamuu, ¢GOpMHUPOBaTh  JIMYHOE
UHGOPMAIMOHHOE TIPOCTPAHCTBO.

149.6.4.2. K konmy oOyuenus B 8 Kkjacce y oOydgaromerocs OyayT
c(hOopMHUPOBAHBI YMEHUS:

MOSICHATH PAa3IUYHs MEXKY MO3UITMOHHBIMUA U HETIO3UITMOHHBIMU CUCTEMaMU
CUHCJICHHS;

3aMyuChIBaTh, CPABHUBATh M TPOU3BOJUTH apu(PMETHUECKHE OIepariyd Haj
1IEJIBIMU YKCJIaMH B IO3UIIMOHHBIX CHCTEMaX CUMCIICHHS,

OTIEPUPOBATh TIOHATUSMHM «BBICKA3bIBAHUE», «JIOTHMUECKAs OIeparus,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKITUH, OTPULIAHUS, UMILTUKAIIUN ¥ SKBUBAJICHIIUH, OTIPEACIISITh HCTUHHOCTD
JIOTUYECKUX BBIPAKEHUHN MPU U3BECTHBIX 3HAUCHUSIX UCTUHHOCTH BXOJISIIIIUX B HETO
MEPEMEHHBIX;

CTPOHUTH TaOJUILI HWCTUHHOCTH JUISI JIOTUYECKUX BBIPAKEHUU, CTPOHUTH
JIOTUYECKHE BBIPAXKEHUSI 110 TaOJIUIlaM UCTHHHOCTH;

YIPOIIATh JIOTUYECKUE BBIPAKEHUS, UCIIOIb3YS 3aKOHBI aJreOphl JIOTUKHY;

MIPUBOJIUTH MPUMEPHI JTOTUUECKUX IJIEMEHTOB KOMIIBIOTEPA;

yMETb BBIOUPATH MOIXOISIINN AJITOPUTM ISl PEIICHHS 3a]1auK;

ONEepUPOBaATh  IOHATHUSIMHU: TEpEMEHHas, TUI  JIAHHBIX, OIepaIus
MpUCBanBaHus, apuPMETUUECKUE U JIOTHYECKHE Olepalliy, BKJIIOYas OIepaluu

OEJIOYHCICHHOTO ACIICHUA U OCTaTKa OT ACJICHUA,



WCIOJIb30BaTh KOHCTAHTHI M MEPEMEHHbIE PA3TUYHBIX TUIMOB (YHCIIOBBIX —
LEIbIX U BEIIECTBEHHBIX, JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COJiepKalllhue HX
BBIPQXEHHS, HCIIOJIb30BATh OMEPaTOp MPUCBANBAHUS;

3aliChIBAaTh  JIOTUYECKUWE  BBIPAXKEHHS  HA  H3y4aeMOM  SI3BIKE
pOrpaMMUPOBAHMUS;

aHAJIM3UPOBATh MPEJIIOKEHHBIE aITOPUTMBI, B TOM YUCJIE ONPENETATh, KAKH1e
pe3ysbTaThl BO3MOXKHBI TPH  33JJaHHOM MHOXKECTBE HCXOAHBIX 3HAYCHUH,
ONpECNATh BO3MOXHBIE BXOJHBIC MJAaHHBIC, NPUBOISAIIME K OMNPEACIEHHOMY
pe3yibTarty;

co3gaBaTh W  OTJIAXKUBATh MPOrpaMMbl Ha  COBPEMEHHOM  SI3bIKE
nporpammupoBadus obmiero HaznadeHus (Python, C++, Java, C#), peanusyromue
aITOPUTMBI  00pabOTKM YHMCIOBBIX JAaHHBIX C HCIOJIb30BAaHUEM BETBIICHUHN
(HaxoKJIeHHEe MUHUMYyMa U MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX YUCEJ, pELICHUE
KBaJIpaTHOTO YPaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHM);

CO3/aBaTh W  OTJ@XHUBATh MPOTPaMMbI HA COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAaHUSA OOINEr0 Ha3HAUYEHUS W3 NPUBEIEHHOTO BBINIE CITHCKA,
peanu3yiolme aaropuTMbl 0OpaOOTKM YHCIOBBIX JAHHBIX C MCIOJIb30BAHUEM
UKIOB C TIEPEMEHHOM, IUKIOB C YCIOBUSMU (QJITOPUTMBI HAXOXKJEHUSA
HauOoONbIIEro OOIIero JAENUTENss JABYX HATypaldbHBIX YHCEN, MPOBEPKHU
HATYPaJIbHOTO YKCIIa Ha MIPOCTOTY, PA3I0KEHHS HATYpAIbHOTO YMCIa Ha MPOCTHIE
COMHOYKUTEJH, BhIJICICHUS ITU(P U3 HATYpaJTbHOTO YKCIIa);

CO3MaBaTh W OTI@XWUBATh MPOTPAaMMBI HA COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAHUSA OOIIETO0 HAa3HAYEHUS W3 NPHUBEIEHHOTO BHINIE CIIMCKA,
pealIn3yIolue alropuTMbl 0OpaOOTKM MOTOKA JIaHHBIX (BBIYUCIIEHHUE KOJIUYECTBA,
CYMMBI, CPEHET0 apu(PMETUIECKOT0, MUHUMAJILHOTO Y MaKCUMaIbLHOTO 3HaYEHUHN
AIIEMEHTOB YHWCJIOBOM IOCIIEOBATEIFHOCTH, YOBIICTBOPSIOMIUX 33JaHHOMY
YCJIOBHIO);

co3aBaTh W  OTJIAXUBATh TMPOrpaMMbl Ha  COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUpPOBAHUSA OOIIEr0 Ha3HAUYEHUs W3 NPUBEAEHHOIO BBIIIE CIUCKA,
peanu3yoIe aJIropuTMbl 00paObOTKHM CUMBOJBHBIX JIaHHBIX (MIOCHUMBOJIbHAS

06pa60TKa CTpPOK, HOI[C‘-IéT JaCTOThI ITOABJICHHA CUMBOJIA B CTPOKE, HCIIOJIb30BAHUC



BCTPOEHHBIX QYHKIUI 17151 00pabOTKHU CTPOK);

CO3/1aBaTh M OTJIAKMBATh MPOTPAMMBI, PEAIU3YIOIINE TUIIOBBIE AITOPUTMbI
00pabOTKM OAHOMEPHBIX YHMCIOBBIX MACCHBOB, Ha OJHOM U3 SI3BIKOB
IPOrpaMMUPOBAHUS M3 MPUBEAEHHOTO BBIIIE CIHMCKA: 3alOJHEHUE YHCIOBOIO
MaccuBa CIy4YailHBIMU YUCJIaMU, B COOTBETCTBUM C (HOPMYJION MM MyTEM BBOJAA
qucesl, JUHEHHBINA MOMCK 33JaHHOTO 3HAUY€HUs B MAacCUBE, MOJCUYET DJIEMEHTOB
MacCHBa, YJOBJETBOPSIOIIMX 33JaHHOMY YCIOBHUIO, HAXOXKJIEHUE CYMMBbI,
MUHHAMAJIBHOTO ¥ MaKCUMAaJIbHOTO 3HAYEHHI 3JIEMEHTOB MaCCUBA;

UCIOJb30BaTh JJEKTPOHHBbIE TaOnMUbl Uil oOpaOOTKM, aHanmu3a |
BU3YaJIM3al[M1 YUCIIOBBIX JAHHBIX, B TOM UMCJIE C BBIACIICHUEM TUana3oHa TabIuIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOM) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B 3JIEKTPOHHBIX TabIUIaX (HOPMYIIBI AJIst pacyETOB €
UCIIOJIb30BAaHUEM BCTPOECHHBIX apUPMETHUECKUX (QYHKIMHA (CyMMHpOBaHHE,
BBIUMCJIIEHUE  CpPEOHEro  apu(PMEeTUYEeCKOro, TOUCK  MaKCUMalIbHOIO U
MUHUMAJIBHOTO 3HAa4YeHWM), aOCOJIFOTHOW, OTHOCUTEIBHOM ¥  CMEIIAaHHOU
aJipecaluu.

149.6.4.3. K koniy oOyuenuss B 9 xkmacce y oOyuyaromerocs OyayT
c(OpMUPOBAHbI YMEHHUS:

JEMOHCTPUPOBATh BJIAJICHUE MOHATUSAMH «MOJENb», «MOJEIUPOBAHUEN:
pacKphIBaTh WX CMBICH, ONPEAENATh BUIBI MOJIENEH, OILEHUBAaTh COOTBETCTBUE
MOJIEIM MOJEIUPYEMOMY OOBEKTy W LEISIM MOJAEIUPOBAaHUSA, HCIOJIb30BAThH
MOJICTTUPOBAHUE JIJISl pEUICHHs YIeOHBIX U MPAKTUYECKUX 3a/1a4;

CO3/1aBaTh OAHOTAOMMYHYIO 0a3zy JAaHHBIX, COCTaBIATH 3aMpoChl K 0Oasze
JAHHBIX C IOMOILBIO BU3YaJIbHOTO PENAKTOPA;

JE€MOHCTPUPOBATh BJAJICHUE TEPMHUHOJIOTHEH, CBs3aHHOW ¢ Tpadamu
(BepinHa, pedpo, MyTh, JJIMHA pedpa U MyTH) U 1€PEBbSIMU (KOPEHb, JTUCT, BBICOTA
zepesa);

UCIIOJIb30BaTh rpadpl U JEPEeBbs Ui MOJEIMPOBAHUS CHUCTEM CETEBOH U
UEPAPXUUYECKON CTPYKTYpbl, HaXOAUTh KpaTdallliuii MyTh B 3aJaHHOM rpade,
BBIYMCIIATh KOJIMYECTBO NYTEW MEXKIY JBYMs BEpPIIMHAMH B HANPaBICHHOM

AlUKIMYECKOM Tpade, BBITOIHIATH Nepe0op BAPUAHTOB C IOMOIIBIO JIEPEBA;



CTPOUTH HECJOXHbIE MAaTeMAaTUYECKUE MOJENIW M HCIOJIb30BaTh HMX IS
pelIeH s 3a71a4 C IOMOILBI0 MAaTEMaTHYECKOT0 (KOMITBIOTEPHOT0) MOJEIUPOBAHMS,
MOHMMATh CYIIHOCTh 3TaloB KOMIIBIOTEPHOTO MOJAEIMPOBaHUA (ITOCTaHOBKA
3aJa4M, IIOCTPOCHHE MAaTeMaTHYeCKOW MOJeNr, NporpaMMHas —pealln3aius,
TECTUPOBAHUE, TIPOBEACHHE KOMIIBIOTEPHOTO JKCIIEPUMEHTA, aHajJu3 €ro
pE3yNbTaToOB, YTOUHEHUE MOJEIIN);

pa30uBaTh 3a7a4d Ha MOJ3a/layM; CO3/1aBaTh U OTJIAXKUBATH MPOrpaMMbl Ha
COBPEMEHHOM S3bIKe MporpaMMupoBaHus oomero HaznayeHus (Python, C++, Java,
C#), peanusymoye aaropuTMbl 00pabOTKH YHUCIOBBIX JAHHBIX C UCIOJIb30BaHUEM
noAnporpaMm (rponeayp, GyHKIui);

COCTaBISITh M OTIAXKBATh NPOrpaMMbl Ha COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAaHUSA OOINEr0 Ha3HAUYEHUS W3 TNPUBEIEHHOTO BBINIE CITUCKA,
pean3yIolue HECIOKHBIE PEKYPCUBHBIE AITOPUTMBIL;

COCTaBISITh M OTIAKUBATh IPOrpaMMbl Ha COBPEMEHHOM  SI3bIKE
IpOrpaMMHUpPOBAaHUs OOINEr0 Ha3HAUYEHUS W3 TNPUBEIEHHOTO BBINIE CITHCKA,
peaM3yIole aJIrOPUTMBbl COPTUPOBKM MAaCCHBOB, JIBOMYHOTO TIIOMCKa B
yHOPSJ0YEHHOM MacCHBE;

COCTaBISITh M OTIAXKUBATh IPOrpaMMbl Ha COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAaHUS OOINEr0 Ha3HAUYEHUS W3 TPUBEIEHHOTO BBINIE CITHCKA,
pealn3yIole OCHOBHBIE AITOPUTMBI 00pAaOOTKH IBYMEPHBIX MAaCCHBOB (MaTPHII):
3al0JHEHHUE JIBYMEPHOIO MAacCHBa CIy4YallHBIMM 4YHCIAaMH U C HCIIOJIb30BAHHEM
dbopMyIl, BBIYHCIEHHE CYMMBI 3JIEMEHTOB, MAaKCHMAaJIbHOTO M MHUHUMAJIBHOTO
3HAYEHHUH 3JIEMEHTOB CTPOKH, CTOJIONA, IUana3oHa, MOUCK 3aJaHHOTO 3HAUCHUS;

COCTaBIISITh M OTIAXKUBATh NPOrpaMMbl Ha COBPEMEHHOM  SI3bIKE
IpOrpaMMHUpPOBAaHUS OOIIEr0 Ha3HAUYEHUs W3 NPUBEIEHHOTO BBILIE CIUCKA,
peann3yronme IpocThie MPUEMbI TMHAMUYECKOTO MTPOTrPAMMUPOBAHHS;

BBIOMpATh CIIOCOO MPECTABICHUS TaHHBIX B COOTBETCTBHH C TIOCTABICHHOU
3ajaueil  (TabnMubl, CXeMbl, TIpaduKH, [AUArpaMMbl) C HCIIOJIb30BAHUEM
COOTBETCTBYIOIIMX MPOTPAaMMHBIX CPEACTB 00pAaOOTKU JaHHbIX;

WCTIONB30BaTh JyIsi OOpaOOTKM JIaHHBIX B BJEKTPOHHBIX  TaOJMIax

BCTPOCHHBIC (PYHKIIMM (CyMMHUpOBaHHWE W TMOJCYET 3HAYCHUH, OTBEYAOIINX



3aIaHHOMY YCJIOBUIO);

UCIOJIb30BaTh YMCIEHHBIE METO/IbI B 3JIEKTPOHHBIX TaOJIUIIAX IJIsl PEIICHUS
3aJlay U3 pa3HbIX MNPEIMETHBIX 00JIACTEN: YUCIEHHOIO MOJEIUPOBAHMS, PEIICHUS
YPABHEHUM U TOMCKA ONTUMAJIbHBIX PEIICHUM;

pa3pabaThiBaTh  BEO-CTpaHUIbI, COJAEpXAIIUe PUCYHKU, CHOUCKA U
TUIIEPCCHUIKY;

MPUBOIUTH IPUMEPHI chep mpodeccnoHaNbHOM NeATeTbHOCTH, CBA3aHHBIX C
UHPOPMATUKON, NPOTPAMMHPOBAHUEM U COBPEMEHHBIMH HH()OPMAIIMOHHO-
KOMMYHUKAILIMOHHBIMHU TEXHOJIOTUSIMU;

OPUBOAUTH  TIPUMEPHl  MEPCIEKTUBHBIX  HANpPaBICHUW  Pa3BUTUSA
UH(GOPMAIIMOHHBIX TEXHOJOTH, B TOM YHCIE HCKYCCTBEHHOTO HHTEIUIEKTa U
MAIIMHHOTO O0y4YeHUS;

pacno3HaBaTh MOMBITKU U MPEAYNPEKAATH BOBIICUECHUE CE0S U OKPYKAIOIIUX
B JICCTPYKTHBHBIE U KpUMHUHaJIbHbIE (DOPMBI CETEBOM aKTHUBHOCTH (B TOM YHCIIE

KuOepOyJIITHHT, (PUIIIHIHT).
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