148. depepanbHasa paboyas nporpamma no y4yebGHOMYy npeameTty
"MHdopmaTuka" (6a3oBbIN YPOBEHD).

148.1. denepanbHas pabouas nporpamMMa mo yueOHomy npenmery "HHdopmaruka'
(6a30BbINl YpOBEHb) (Z1ajee COOTBETCTBEHHO - Iporpamma mno uHbopMaTuke, MHPOpMaTHKA)
BKJIIOYAET TOSCHUTEIBHYIO 3aIllUCKy, CoOJepXaHue OOydueHHs, IUTAHUPYEMbIE pe3yJIbTaThl
OCBOEHUS TPOrpaMMBbI 110 HHPOPMATHKE.

148.2. NoAcHUTenbLHaaA 3anucka.

148.2.1. Ilporpamma mo wuH(pOpMaTHKE Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
COCTaBJI€Ha HAa OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
OporpaMMbl OCHOBHOTO o0Iero obpaszoBanus, mnpezacraBieHHbx B PI'OC 00O, a Ttakxke
(dhenepanpHON paboueit TporpaMMbl BOCTIUTAHHSL.

148.2.2. Ilporpamma no uH(pOpMaTHKE JaeT MpEeACTaBICHUE O LENsIX, oOuel cTpaTeruu
oOy4eHHsl, BOCIIUTAHUS W Pa3BUTHs OOYy4YAlOUIMXCA CpeAcTBaMH MH(POpPMATHKH Ha 0a30BOM
YPOBHE, YCTaHaBIMBAaET 00s3aTeIbHOC MPEIMETHOE COAEp)KaHUE, TNPEeAyCMaTpUBAET €ro
CTPYKTYpHUPOBAaHUE IO pa3JesiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE ONpEAETSeT KOJIMYECTBEHHbIE UM  KaueCTBEHHBIC
XapaKTepUCTUKU Y4YeOHOro matepuana JUisi KaXJIOoro roja HU3y4eHHs, B TOM 4HCIE s
COJIEP/KAaTEIbHOIO HAMOJHEHHUS PAa3HOrO0 BUAA KOHTPOJS (MPOMEXYTOYHOM aTTecTaluu
00y4aromuxcsi, BCepOCCUNCKHUX MPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTAINH).

[Tporpamma no MHQOPMATUKE SIBJISETCS OCHOBOW JJISi COCTABJICHMS aBTOPCKUX YYEOHBIX
[IPOrpaMM, TEMaTHUECKOT 0 TUIAHUPOBAHUS Kypca YUUTEIIEM.

148.2.3. Ilensimu u3ydeHuss MHGOPMATUKH HAa YpPOBHE OCHOBHOT'O OOILIEr0 0Opa3oBaHMS
SBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKd HH(DOPMATUKH, JIOCTHKEHHSM HAy4YHO-TEXHHUYECKOro Iporpecca U
00IIECTBEHHON NIPAKTHKH, 32 CUET Pa3BUTHS MPEACTaBICHUH 00 MHPOPMAITUHU KaK O BaXKHEUIIIEM
CTpPATeTUYECKOM pECypce pa3BUTHs JIMYHOCTH, TOCYJAapCTBa, OOIIECTBA, MOHWMAHHS POJIU
UH(GOPMAIMOHHBIX MPOILIECCOB, HHPOPMAIIMOHHBIX PECYPCOB U MH(POPMAITMOHHBIX TEXHOJIOTHH B
yCIOBHSIX IUPPOBOH TpaHCHOPMAIIK MHOTUX Cep KU3HU COBPEMEHHOTO OOIIECTBA;

obecrieyeHre yClIoBHUi, CIIOCOOCTBYIOUIMX Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIICHHUS Kak
HE00XO0IMMOT0 YCJIOBUS MPOo(hecCHOHATBbHON IeATEeNbHOCTH B COBPEMEHHOM MH(GOPMAIMOHHOM
o01iecTBe, MPEaNoaralonero CnocoOHOCTh 00y4Yarolerocss pa3ouBaTh CIOKHBIE 337a4M Ha
Oojee mpocCThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3aJadyaMH, DPEIIEHHBIMU paHee,
OINpEAEIIATH 1Iaru IJs JOCTH)KEHUS Pe3yJIbTaTa U TaK JaJlee;

dbopMHUpOBaHWE W Pa3BUTHE KOMIIETCHIIMM OOydJaronmxcsi B OOJaCTH HCIOIh30BAHUS
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCJIE 3HAHUM, YMEHUN U HABBIKOB
pabotel ¢ WH(pOpPMAIMEH, MPOrpaMMHUPOBAHUS, KOMMYHHUKAIIMHM B COBPEMEHHBIX IH(PPOBHIX
cpelax B yCIOBUAX oOecreueHus: HHPOPMAITMOHHOM 0€30MacHOCTH JIMYHOCTH 00yYar0IIerocs;

BOCIIUTAHUE OTBETCTBEHHOT'O W HM30MPATEILHOIO OTHOIMIEHWS K WH(OpPMAIUU C YYETOM
IPABOBBIX M OTUYECKUX AaCIIEKTOB €€ pacIpOCTPAHECHUS, CTPEMIICHUS K IPOIAOJLKEHUIO
oOpaszoBaHusi B 00JacTH WH(OPMAIMOHHBIX TEXHOJOTHH W CO3UAATEIBHOW NEATETBHOCTH C
MPUMEHEHHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHIA.



148.2.4. UndpopmaTrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATHKKA KaK HAayYHOW JUCIUIUIMHBI, HW3y4Yaroliell 3aKOHOMEPHOCTU
NPOTEKaHUsT U BO3MOXKHOCTH aBTOMATH3allMU WH(GOPMAIMOHHBIX MPOIECCOB B PAa3TMUYHBIX
CHUCTEMAX;

OCHOBHBIE 00JacTH TpPUMEHEHUs WHPOPMATHKHU, MPEKIE Bcero HWHGOPMAIMOHHBIE
TEXHOJIOTHH, YIPaBIECHUE U COLIMATIbHYIO CEpY;

MEXTUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(DOPMAIIMOHHOHN 1EATEIIbHOCTH.

148.2.5. U3yueHnne MHPOpPMATHKN OKa3bIBAET CYIIECTBEHHOE BIMSHHUE HAa (POPMHUpPOBAHUE
MHUPOBO33pEHUST 00yUarOIIErocs, €ro >KU3HEHHYIO MO3UIUIO0, 3aKJIa/bIBA€T OCHOBBI MOHHUMAaHUS
NPUHIMIOB (YHKIMOHUPOBAHUSI M HCIHOJB30BaHUS WHGOPMALMOHHBIX TEXHOJOTMH Kak
HEOOXOIMMOI'0 MHCTPYMEHTa NPAaKTUYECKH JI0O00M MesITeNbHOCTH M OJHOTO U3 Hauboiee
3HAQYMMBIX TEXHOJIOTMYECKHUX JOCTHMKEHUN COBPEMEHHOW LMBWIM3aLMU. MHOrme npenMeTHble
3HAaHUS U CIIOCOOBI JESTEIbHOCTH, OCBOCHHBIE O0YYAIOIUMHUCA MPU U3YYEHUU WH(POPMATUKH,
HaxoJiIT NMPUMEHEHHE KaK B paMKax o0pa30BaTeIbHOrO MpOoLecca, TaK U B MHBIX KU3HEHHBIX
CUTyallUsX, CTAHOBSTCS 3HAYUMBIMU JUIsI (OPMHUPOBAHMSA KAdyecTB JIMYHOCTH, TO €CTh
OpUEHTUPOBaHBI HAa (POPMUPOBAHUE METATIPEIMETHBIX U IMYHOCTHBIX PE3YJIbTaTOB O0yUEHUSI.

148.2.6. OcHoBHBIE 3amaun ydeOHoro mnpenmera "MHpopmaTtuka" - chopmupoBath y
oOydJaronuxcs:

NOHUMaHWE MPUHIUIOB YCTPOHCTBA W (YHKUMOHHUPOBAHUS OOBEKTOB LU(POBOTO
OKPYXXEHHMsI, MpEICTaBIeHUs] 00 HCTOPUU M TEHACHUMSIX pPa3BUTHS HH(YOPMATHKU IepHoja
UpPOBOH TpaHCPOPMALIUU COBPEMEHHOT'O OOIIIECTBA;

3HaHUsA, YMCHHUA U HaBBIKH T‘p&MOTHOfI IIOCTAaHOBKH 3aJ1a4, BOSHHKAIOIIIUX B HpaKTHIIeCKOfI
ACATCIIBHOCTH, U UX PCIICHHA C TOMOIIBIO I/IH(bOpMaI_II/IOHHBIX TCXHOHOFHﬁ, YMCHUSA U HABBIKA
(i)OpMaJ'II/I?:OBaHHOFO OITMCaHHUA ITOCTABJICHHBIX 3aJa4,

0a30BbIe 3HAHHS 00 I/IH(I)OpMaI_II/IOHHOM MOZACIIMPOBAHUHU, B TOM YUCIIC O MATCMATHYCCKOM
MOJCIINPOBAHUU,

3HAHUC OCHOBHBIX AJITOPUTMUUYCCKHUX CTPYKTYp U YMCHUC NPUMCHATHL 3TH 3HAHUA JIA
IMOCTPOCHUA AJITOPUTMOB PCHICHUA 3aaa4 110 UX MaTEMAaTHYCCKUM MOJECIIAM;

YMEHHUs U HaBBIKA COCTABJICHUS IPOCTBIX IPOrpaMM II0 IMOCTPOCHHOMY QJITOPUTMY Ha
OJIHOM W3 SI3bIKOB ITPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS;

YMEHHS U HaBBIKH 3(p(PEeKTUBHOTO MCTI0JIb30BAaHMUSI OCHOBHBIX TUIIOB MPHKIJIAHBIX POTPaMM
(mpunoxenuil) oOuiero Ha3HauYeHUs] U UHHOPMAITMOHHBIX CUCTEM IS PELIECHUS ¢ UX TOMOIIbIO
NPaKTUYECKUX 3a/ay, BiaJieHHe O0a30BbIMM HOpMamMH WHGOPMAIMOHHOM OSTHUKM M IIpaBa,
OCHOBamMu WH(OPMAITMOHHOM 0€301MaCHOCTH;

YMCHUC TI'pPaMOTHO HHTCPHPETUPOBATL PE3YJIbTAThl PCIICHHUA IMPAKTUYCCKHUX 3a4a4d C
TIOMOIIBXO I/IH(i)OpMaHI/IOHHI)IX TGXHOHOFHI;'I, INPUMCHATL  IMOJTYYCHHBIC  PE3YJIBTAThBI B
HpaKTI/I‘-ICCKOI‘/’I JACATCIIBHOCTH.

148.2.7. llenn wm 3amaun wu3y4eHHs HMHPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs OMPEENAIOT CTPYKTYpy OCHOBHOTO COJAEp)KaHHS Y4eOHOro MpeaMeTra B BUIE
CIEAYIOIIUX YEThIPEX TEMATUYECKUX PA3EIIOB:



uQpoBasi TPaMOTHOCTb;
TEOpEeTUYECKHE OCHOBBI HHPOPMATUKU;
QJIITOPUTMBI U IPOIPaMMUPOBAHUE;
MH(OPMaLIMOHHbIE TEXHOJIOTHH.

148.2.8. Ob1ee ymcio 4acoB, PEKOMEHI0BaHHBIX JJIs1 U3Y4YeHUsI HHPOPMATHKU Ha 6a30BOM
ypoBHe, - 102 gaca: B 7 kiacce - 34 gaca (1 gac B Henenio), B 8 kiacce - 34 yaca (1 gac B Hezemo),
B 9 kiacce - 34 Jaca (1 yac B Henenio).

148.3. CopepxxaHme oby4yeHus B 7 Knacce.
148.3.1. lludposast rpaMOTHOCTb.
148.3.1.1. KomnbloTep - yHMBEpCaIbHOE YCTPOMCTBO 0OpaObOTKH TaHHBIX.

KomnbroTep - yHUBEpCanbHOE BBIYMCIUTEIBHOE YCTPOHCTBO, paboTaroliee 1o NporpaMMe.
Tunel  KOMIBIOTEPOB:  IMEPCOHAIBHBIE  KOMIIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPBHI,
CyNepKOMIbIOTEPbl. MOOUIIbHBIE YCTPOIICTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHaueHue. lIpoueccop. OnepartuBHas u
JOJITOBPEMEHHAs TTaMsITh. Y CTPOMCTBA BBOJIa U BhIBOJIa. CEHCOPHBIN BBOJ, TaTYNKU MOOMITBHBIX
YCTPOMCTB, Cpe/icTBa OMOMETPHUECKON ayTeHTU(DUKAIIUH.

Uctopust pa3BuTHUS KOMIIBIOTEPOB W TIpOrpaMMHOTO oOecriedeHus. [lokosieHust
KOMITbIOTEPOB. COBpEMEHHBIE TEH/ICHLIUU PA3BUTHUSI KOMITbIOTEPOB. CyNepKOMIBbIOTEPHI.

[TapannenpHbIE BHIYUCICHHUS.

Ilepconanbublii kKoMmmbroTep. IIpomeccop M ero XxapakTepUCTHKM (TaKTOBas YacToTa,
paspsaHocTs). OnepaTuBHas namsath. JloaroBpeMeHHasi mamsTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
O0beM XpaHUMBIX JaHHBIX (OTIepaTUBHAS MaMITh KOMITBIOTEPA, )KECTKUN U TBEPIOTEIbHBIH AUCK,
MOCTOsIHHAS TaMATh cMapT(hOHA) U CKOPOCTh JIOCTYIA JJIsl pa3JInYHBIX BUIOB HOCUTENEH.

TexHrKka 0€30MaCHOCTH U MpaBuiIa paboThl HA KOMIIBIOTEPE.
148.3.1.2. [IporpamMMBbl U JaHHEIE.

[TporpammHoOe obOecriedeHne KommbioTepa. [IpukiagHoe mnporpaMMmHoOe oOecredeHue.
CuctemHoe mporpamMMHoe obecrieuenue. CucteMbl mporpammupoBanus. [IpaBoBas oxpana
nporpaMM M JaHHbIX. becmiatHele W yclioBHO-OecruiaTHble mnporpammbsl.  CBoOojHOE
MpOrpaMMHOE OOecrieueHue.

@aiinbl n nanku (xatangoru). [Tpunmunsl noctpoeHus QaitnoBbix cucteM. [lonHoe ums
¢daiina (mankum). Ilyte k dainy (manke). PaGota c¢ ¢aitmamm m kartajoramu cpeacTBaMu
OIEPALIMOHHOM CUCTEMBI: CO3JaHuE, KOIIMPOBAHUE, IIEPEMEIIEHUE, IEPEUMEHOBAHUE U yIAJICHUE
(haiinoB u manok (katanoros). Tumsl (aitioB. CBoicTBa ¢aiiioB. XapaKkTepHble pa3Mepsl (HailioB
pa3MYHBIX TUIOB (CTpaHUIA TEKCTa, SJEKTPOHHas KHMra, Qotorpadus, 3amuch IECHHU,
BUJICOKJIUII, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. Vcroib30BaHHWE MpOrpaMM-
apxuBatopoB. Paitnosslit Menemkep. [louck ¢aiinos cpencTBamMu onepanvoHHON CUCTEMBI.

KomMmnbrorepHble BUPYCHI M IpyTHe BPEJOHOCHBIE TporpamMmel. [IporpaMMsl i1 3aIIMTHL OT



BHPYCOB.
148.3.1.3. KoMnbroTepHBbIE CETH.

O6benuHeHne KoMIbloTepoB B ceTb. CeTb MHTepHeT. Beb-cTpanuia, Be6-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. I[louckossie cuctembl. [lonck wHGOpMAMK MO KITOUYEBHIM
CJIOBaM U M0 n300paxenuro. JJoctoBepHOCTs MHGOpMAIUY, TOTydeHHON n3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIUH.

CeteBoif 3THKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOW 3THKM W TpaBa Npu paboTe B
WNurepuere. Ctparerun 0e3onacHoro noseaeHus B HTepHere.

148.3.2. TeopeTndeckre 0CHOBBI HH(POPMATHKH.
148.3.2.1. Undopmanus u nuHGOpMaIMOHHBIE MPOLIECCHI.
WNudopmanus - 01HO U3 OCHOBHBIX IMOHITUN COBPEMEHHON HAYKH.

Wndopmanusa Kak CBeIAeHHs, NpeIHAa3HAYCHHbIE [UISI BOCHPUSTHUS UYEIOBEKOM, U
UHpOpMaLUs KaK JaHHBIE, KOTOPbIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JII/ICerTHOCTB JaHHBbIX. Bo3MOXHOCTEL OnHCcaHUs HETIPCPBIBHBIX 00BEKTOB U IIpONECCOB C
MMOMOIIBIO JUCKPCTHBIX JaHHBIX.

NudopmaiioHHble TPOIECCh - MPOLECCH], CBA3aHHbIE C XpaHEHUEM, MTPeoOpa3oBaHUEM U
nepegavyei JaHHbIX.

148.3.2.2. [IpeacraBnenue uHGpoOpMaIu

CumBon. AuncdaBut. MomHocts andasura. Pa3zHooOpasue s3bIKOB U an(aBHUTOB.
EctectBenHnble u hopmanbHbIe S3bIKU. AT(paBUT TEKCTOB HA PYCCKOM si3bIKe. JIBOUYHBIN andaBuT.
KonnyecTBo BCEBO3ZMOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMI) (PUKCUPOBAHHOM JUTMHBI B IBOMYHOM
andasure. [IpeobGpazoBanue moboro andaButra K ABOMIHOMY. KOTHYECTBO pazIUYHBIX CIIOB
(uKCUPOBaHHOH JUTMHBI B a(aBuUTe ONpeeIeHHON MOIIIHOCTH.

KoaupoBanue cumMB0JIOB 0THOTO ajihaBUTa C TTOMOIIBIO KOJIOBBIX CJIOB B IPYTroM aji(haBuTe,
KOJOBas TabNuIIa, 1eKOJUPOBAHUE.

JBonunbrii xox. IlpencraBneHwe NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOUYHOM
anasure.

Nudopmannonnsrii 00beM TaHHBIX. BUT - MUHMMaTbHAS €IUHUIIA KOJTMYECTBA MHPOPMAITUH
- JIBOWYHBIN paspsa. EnuHunel u3mepeHuss MHPOPMAIMOHHOTO O0beMa MaHHBIX. but, OailT,
KUJIO0AMT, MerabamT, rurabamr.

CKOpOCTB nepeaayn JaHHbIX. | 2910705000031 CKOPOCTH I€peaavu NaHHBIX.

KoaunpoBanue texctoB. PaBHOoMmepHbIii kon. HepaBHomepnsiit kon. Koamposka ASCII.
Bocsmubutabie kogupoBku. [lonstre o konupoBkax UNICODE. [lexonupoBanue cooOmeHmi ¢
WCIIOJIb30BAHUEM PABHOMEPHOI'O U HEpaBHOMEPHOTo Koja. MHbopMalimoHHbIN 00bEM TEKCTa.

HckaxeHue I/IH(bOpMaI_II/II/I IIpu niepeaadc.

OOmiee mnpezacraBieHUe O IUPPOBOM TMPEACTABICHUN ayAMOBU3YalIbHBIX U JAPYTUX



HEIIPEPBIBHBIX JaHHBIX.
Komuposanue nsera. [[BetoBrie momenu. Monens RGB. ['mybuna kogupoBanus. [Tamutpa.

PactpoBoe u  BekTOpHOe  mpezcTaBieHue  u3oOpaxenuil. Ilukcens.  Onenka
nH(pOpPMaIMOHHOTO 00beMa rpaduIecKUX JaHHBIX JIJISl pACTPOBOTO M300paKEeHHUS.

KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p51,[[HOCTB M JacToTa 3anucu. KonmdecTBo KaHAI0B 3aIliCH.

OneHka KOJMYECTBEHHBIX MMApaMeTpOB, CBS3aHHBIX C MPEACTABIEHUEM U XpaHEHUEM
3BYKOBBIX (paiisIoB.

148.3.3. UndopmarimoHHbIe TEXHOIOTHH.
148.3.3.1. TekcToBBIE JOKYMEHTHI.

TekcToBBIC JTOKYMEHTBI M UX CTPYKTYpPHBIC DJIEMEHTHI (CTpaHHIla, ab3al], CTpOKa, CIIOBO,
CHUMBOI).

TekcToBBI MpolLlecCOp - MHCTPYMEHT CO3JIaHus, PEIAaKTUPOBAHUS U (POpPMATHPOBAHUS
TekcToB. [IpaBuina Habopa Tekcra. PegaktupoBanue tekcra. CoiictBa cumBoioB. Hlpudt. Tumns
upudToB (pyOneHsle, ¢ 3aceykaMu, MOHOIIUpUHHBIE). [lomykupHOE U KypcHBHOE HauepTaHHUE.
CpoiicTBa a03aneB: TpaHMLBl, a03alHbI OTCTYN, HMHTEpBaj, BbIpaBHMBaHUE. [lapamerpbl
ctpanuilsl. CtriieBoe (popmaTupoBaHUE.

CtpykTypupoBaHue HMH(OpPMAIMH C IOMOIIbIO CHUCKOB M Tabmui. MHOTroypoBHEBbIE
cnucku. Jlob6aBrienue TaOauIl B TEKCTOBBIE IOKYMEHTHI.

BcraBka n300pakeHU B TEKCTOBBIE JTOKYMEHTHl. OOTeKaHHWEe H300pakeHUH TEKCTOM.
BxiroueHre B TEKCTOBBIM JOKYMEHT AWarpamm, (popmys, HyMepaluu CTpaHUll, KOJIOHTUTYJIOB,
CCBUIOK U JPYTUX DJIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocos. I'onocoBoii BBoa TekcTa. OnTHueckoe
pacnio3HaBaHue Tekcta. KommbroTepHselii nepesoa. Mcnonb3oBanue cepBucoB MHTepHeTa ais
00paboTKH TEKCTA.

148.3.3.2. KomnbloTepHas rpaduxka.

3HaKOMCTBO ¢ TpaduueckuMHu penaktopamu. PactpoBble pucyHku. Mcnomb3oBanue
rpadu4ecKux MPUMUTUBOB.

Onepanuu peakTupoBanus rpadpuyeckux 00bEKTOB, B TOM YHciie HIU(PPOBBIX GoTorpaduii:
U3MEHEeHHe pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHHe, pabora ¢ oOjacTsaMu (BBIIEIEHHE,
KOIMPOBaHUE, 3aIMBKa [[BETOM), KOPPEKLUS [[BETA, SIPKOCTH U KOHTPACTHOCTH.

BextopHas tpaduka. CosnaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CpPEICTBAMU
TEKCTOBOTO TIPOIlECCOpa WM JIPYyrux mporpamm (mpwiokeHuit). JloOGaBieHHE BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

148.3.3.3. MynpTUMeAUINHBIE TPE3CHTAIIAH.

[TonrotoBka MynbTUMEOUIHBIX mpe3eHTanuil. Cnaia. JloGaBieHwe Ha claiif TeKcTa U
n3o0pakeHuit. Pabota ¢ HECKOIBKHMU CIIaliIaMH.

I[O68.BJ'I€HI/IC Ha cjauyg AyIMOBHU3YAJIbHBIX JaHHBIX. AHI/IMaI_[I/ISI. FI/IHepCCBIJ'IKI/I.



148.4. CopepxxaHue oby4yeHua B 8 knacce.
148.4.1. TeopeTndyeckre 0OCHOBBI HH(POPMATHKH.
148.4.1.1. CucteMbl CUUCIIECHUS.

Heno3urmonHble © TMO3UIMOHHBIE CHUCTeMbl cuucieHus. Andasur. OcHoOBaHUE.
PazBepuyTas popma 3amucu uucna. [lepeBog B MECSITHUHYIO CHUCTEMY YHCEN, 3allMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSI.

PumMmckas cucrema cuucieHus.

JBonuHas cucrema cumciaeHus. llepesox menbix umcen B mpenenax or 0 go 1024 B
JBOMYHYIO CHCTEMYy CcuucleHusa. BocbmepuuHas cucrema cuucinenus. llepeBox uucen wus
BOCBMEPHUYHON CHUCTEMBI B IBOUYHYIO U IECATHUHYIO cUCTeMbI 1 0OpaTHo. lllecTHanaTtepuunas
cuctema cuuciaeHus. IlepeBon uyucen U3 IMIECTHAALATEPUYHOM CHUCTEMBI B JBOMYHYIO,
BOCBMEPHYHYIO U IECATHUHYIO CUCTEMBI U 00PATHO.

ApudmeTrueckue ornepanu B IBOUYHON CUCTEME CUHCIICHUSI.
148.4.1.2. D1eMeHTEI MATEMATUYECKON JTOTUKH.

Jlornueckue BbIcKa3zbiBaHUs. JIOTMYECKHWE 3HAUYEHUS BBICKA3bIBAHWU. DJEMEHTapHBIC U
COCTaBHbIE BhICKa3bIBaHUs. Jlorndeckue onepanuu: "u" (KOHBIOHKIUS, TOTHYECKOE YMHOXKEHHE),
"unn" (OU3BIOHKINSA, JOTHYECKOEe cliokeHue), "He" (jmormyeckoe otpunianue). [Ipuopurer
JoruyYecKux omnepanuii. OnpeneneHne HCTUHHOCTU COCTAaBHOTO BBICKA3bIBAHUS, €CIIM U3BECTHBI
3HAQYECHHUS HMCTUHHOCTH BXOJSAIIMX B HEro »JJEMEHTAapHBIX BbICKa3bIBaHWW. Jlormdeckue
BbIpakeHus. [lpaBuna 3amucu JOTWYecKUX BhIpakeHwid. [locTpoeHume TaOIUI] UCTUHHOCTH
JIOTUYECKUX BBIPAKCHHM.

Jlormueckue 31€MEHTHI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTEpA.
148.4.2. Anroput™sl 1 IpOrpaMMHUpPOBaHUE.
148.4.2.1. UcnonHUTENN 1 aITOPUTMBL. AITOPUTMUYECKUE KOHCTPYKIIMH.

[Tonstue anroputrma. McnomHuTenun anropuTMoB. ANTOPUTM KaK IUIaH yIpaBICHUS
UCIIOJIHUTEIIEM.

CpoiictBa anroputma. CriocoObl 3amucH aidropuTMma (CIOBECHBIN, B BUIE OJIOK-CXEMBI,
IporpaMma).

Anroputmuyeckne KOHCTpyKuuu. KoHcrpykuus "cnemoBanue". JIMHEHHBIM anropuTMm.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPEIyCMOTPETH 3aBUCHUMOCTH
MIOCJIEI0BATEIHOCTH BBINIOJHAEMBIX JIEUCTBUI OT HCXO/IHBIX IAHHBIX.

Konctpykuus "BeTBieHue": moiaHas v HerosHas ¢GopMbl. BeiloiHEeHHE U HEBBINOIHEHUE
yCIIOBUS (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBHSL.

Konctpykuusa "moBropenus": LMKIBI C 3aJaHHBIM YHKCJIOM TMOBTOPEHUMN, C YCIOBHUEM
BBITIOJIHEHHUS, C IEPEMEHHON 1IMKJIA.

Pa3pabotka mist popmanbHOTO HMCIONHUTENS aNTOPUTMA, MPUBOJSIIETO K TpedyemMomy
pe3yapTaTy TpPH KOHKPETHBIX HWCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJTOPUTMOB C



UCTIOJIb30BaHUEM IIUKIIOB U BETBJICHHUIA ISl YIIPaBICHUsI (OPMATBHBIMU UCTIOHUTEISIMH, TAKUMU
kak Pob6ot, Yepemnamka, YeprexxHuk. BeImogHeHHE aNrOpuTMOB BPYYHYIO W Ha KOMITBIOTEPE.
CuHTaKcH4YeCKre U ToThdecKkue ommnoku. OTKas3bl.

148.4.2.2. SI3pIK MpOrpaMMUpPOBaHUSI.

Szpik  mporpammupoBanusi  (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
AnroputMuyeckuit SI3bIk).

Cucrema mporpaMMHUpOBaHud: pEAAKTOP TCKCTA IIPOrpaMm, TPAHCIATOP, OTIIaJUYUK.
HepeMeHHas{: THII, UM, 3HAUYCHUC. HGJ'II)IC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPEMEHHBIC.

OnepaTop pucCBarMBaHUA. ApI/I(I)MeTI/I‘-IeCKI/IG BBIpAXKCHUA W TMOPAAOK HX BBIYHUCJIICHUS.
Onepam/m C IICJIBIMHU YHUCJIaMH: HECITOYHUCIICHHOC ACICHUC, OCTATOK OT ACICHU .

BerBnenus. CoctaBHbIe YCIOBUS (3alMCh JIOTUYECKUX BBIPAKEHHH HAa M3y4aeMOM S3bIKe
nporpaMMmupoBanusi). HaxoxneHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M UEThIpEX YHCElL.
Pemienne kBagpaTHOro ypaBHEHHUs, UMEIOIIETO BELIECTBEHHbBIE KOPHHU.

JII/IHJ'IOFOB'ZU{ OTJIaJKa IMporpaMm: nmomaroBO€ BBIIIOJIHEHUC, ITPOCMOTP 3HAYCHUU BCJIMYHH,
OTJIaAOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBA.

Huxn ¢ ycnoBuem. Anroput™ EBkinaa st HaX0xACHUS HAMOOIBIIIETO OOIIETO JETUTEIS
JBYX HATYpaJbHBIX 4ucelNl. Paz0ueHne 3amucu HaATYpaJIbHOTO YKCTIa B MO3UIIMOHHON CHCTEME C
OCHOBAHHEM, MEHBIITUM WK paBHBIM 10, Ha OT/AETbHBIE ITUDPHI.

[Mukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKU JEIUMOCTH OJIHOTO LIEJIOT0 YHMCIIa Ha JIPYyroe,
MIPOBEPKU HATYpaIbHOIO YKCIa Ha MIPOCTOTY.

OO0paboTKa CHMBOJIBHBIX TaHHBIX. CHUMBOJIbHBIE (CTPOKOBEIC) MepeMeHHbIe. [locuMBoOTBbHAS
00paboTka ctpok. [Tojcyer yacTOThI MOSBICHHUS CUMBOJIA B CTPOKe. BeTpoeHHbIe QYHKITUH JIJTsI
00pabOTKHU CTPOK.

148.4.2.3. AHanu3 aJIrOpUTMOB.

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl ajlroOpuT™Ma MpPU JAHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OINpeEe/ieHue BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJAUIMX K JaHHOMY
pe3yJbTary.

148.5. CopepxxaHue oby4yeHus B 9 Knacce.
148.5.1. lludporast rpaMOTHOCTb.
148.5.1.1. I'mobGanbHas cetb IHTEpHET U cTpaTeruu 6€30MacHOro MOBEACHUS B HEH.

I'moGanpras cerp Wutepner. IP-agpeca y3moB. CereBoe xXpaHEHHE MaHHBIX. METOIBI
WHIMBHUIYAIBHOTO M KOJUIEKTUBHOTO pa3MelleHus: HoBoi nndopmanuu B MHTEpHETE. bonbiue
JaAHHBIC (I/IHTepHeT-JIaHHI)Ie, B YaCTHOCTH OJAaHHBIC COIIMAJIBHBIX ceTeﬁ).

[TonsiTrie 06 MHGOPMAIMOHHON 0€30MacHOCTH. YTPO3bl MH()OPMAIIMOHHONW 0€30MacHOCTH
npu pabore B Ti00anbHOW CETM M METONbl NpoTHBOJeHCTBUS uM. [lpaBmia GezomacHoi
ayreHTH(uKanuu. 3amuTta JIUYHOW uUHPopmauuu B HMHrepHere. be3omacHbele cTpateruu
noBeneHust B MaTepHere. [IpemxynpekneHre BOBICYCHUST B NECTPYKTHBHBIE W KPHUMHHAIBHBIC



(hopMbI ceTeBOi aKTUBHOCTHU (KHMOEpOYJUIMHT, (GUILUHT U ApyTHe (OpPMBI).
148.5.1.2. PabGora B nH(pOpMaLIMOHHOM ITPOCTPAHCTBE.

Bunel pearenpHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBHCHI
(moutoBass ciyx0a, BHIEO-KOH(EpPEHI-CBSI3b M Jpyrue), CIpaBOYHBIE CIIYXObl (KapTsl,
pacnucaHus 1 IpyTue), IOMCKOBbIE CTy kOB, CITy>k0bI OOHOBIIEHUS IPOTPAMMHOT0 00eCTIeUeHHS
u pyrue ciyx0bl. CepBUCH rocyAapcTBEHHBIX yciyT. O01auHble XpaHuIniia AaHHbIX. CpecTBa
COBMECTHOHM pa3pabOTKU TOKYMEHTOB (OoHJaiH-oduckl). [IporpaMmmHoe obecrieueHue Kak BeO-
CEpPBHC: OHJIAWHOBBIE TEKCTOBBIE U I'pauyecKue peJakTophl, Cpelibl pa3paboTKU MPOrpaMM.

148.5.2. TeopeTndeckne 0CHOBBI HH(POPMATHKH.
148.5.2.1. MonenupoBaHHue KaKk METOJ TO3HAHUSI.

Mogens. 3amaun, pemraeMble ¢ MOMOLIbI0 MoaenupoBaHusa. Kimaccudukanum mojenei.
MarepuanbsHble (HaTypHbIC) U HHPOPMAIIMOHHBIE MOIeTH. HerpephIBHBIEC M TUCKPETHBIC MOICIIH.
Wmutannonnsie moaenu. Mrpossie Monenu. OneHKa COOTBETCTBHSI MOJAETH MOJIETUPYEMOMY
00BEKTY U LIETISIM MOJECIUPOBAHMUSL.

Tabnuunbie Mmogenu. Tabmuia kak IpeaCcTaBICHHE OTHOIIICHHUS.
baszbr nannpix. OTO0p B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 33IAHHOMY YCIIOBHUIO.

I'pad. Bepmuna, pedbpo, myts. OpueHTHPOBAHHBIC U HEOPUEHTHPOBaHHBIE Tpadbl. JlnnHa
(Bec) peOpa. Becomas marpumna rtpada. QnmuHa mytu Mexnay epmuHamu rpada. [lomck
onTUMaIbHOTO MyTH B rpade. HauanbHas BepmHa (MCTOYHHUK) M KOHEYHAs! BepIINHA (CTOK) B
OpUEHTHpOBaHHOM rpade. Bpruncienue konuuecTBa MyTed B HANPABICHHOM AallMKIMYECKOM

rpade.

Hepeso. Kopensb, BepmmHa (y3emn), TUCT, pedpo (xyra) aepesa. Beicota nepesa. [lognepeso.
[Tpumeps! ucnonb3oBaHus 1epeBbeB. [lepeOop BapraHTOB ¢ MOMOIIBIO JepeBa.

[TonsTHE MaTeMaTHYECKOW MOJETH. 3aJavd, perracMple ¢ IMOMOIIBI0 MaTeMAaTHYECKOTO
(KOMIBIOTEPHOTO) MOjeTupoBaHus. OTINYNe MAaTEMAaTUYECKOW MOJIETH OT HATYPHOU MOJENH U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMUCAHUS 0OBEKTA.

OTaIbl KOMITBIOTCPHOT'O MOACIINPOBAHUA: IIOCTAaHOBKa 3aJga4u, MMOCTPOCHUC
MaTeMaTHUIeCKOM MOICIIH, mporpamMmMHas pcainunsanus, TECTUPOBAHUC, IMPOBEACHUC
KOMITBIOTCPHOT'O 3KCIICPUMCHTA, dHAJIU3 €0 pE3yJIbTATOB, YTOYHCHUC MOJICIIN.

148.5.3. Anroput™sl 1 IporpaMMHUpPOBaHUE.
148.5.3.1. Pa3paboTka anropuTMOB U POrpaMM.

Pa3buenne 3amaum Ha momzamaun. CocTaBieHHWE aAJITOPUTMOB U TPOTPaMM  C
UCTIONb30BAaHWEM BETBJICHHM, IHUKIOB W BCIIOMOTATENBHBIX AJITOPUTMOB Il yIpaBICHUS
ucronHUTeNeM PoOOT Wiau IpyruMu MCTIOMHUTENSIMH, TaKUMHU Kak Yepemamika, YepTexHUK U

JIPyTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocTaBlieHHE U OTJaAKa
OpOrpaMM, Pealr3yIOIIMX TUIIOBBIE aJITOPUTMBI OOPAOOTKU OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Tlackams, Java, C#, lllxonbHbIi
AnroputMuyecKui SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCUBa CIy4alHBIMM UHUCIAMH, B



COOTBETCTBUU ¢ (OPMYJION MM MyTEM BBOJA YKMCEJ, HAXOXKICHUE CYMMbI 3JICMEHTOB MAacCHBa,
JVHEHHBIA TMOMCK 3aJaHHOTO 3HAYeHWss B MAacCHBE, IMIOJCYET OSJICMEHTOB MACCHBa,
YJIOBJICTBOPSIIONIMX 3aJaHHOMY YCJIOBHIO, HAXOXICHUE MUHHMAJIBHOTO (MaKCHMAJIBHOTO)
aneMenTa MaccuBa. COpTHPOBKA MacCHBa.

O6pa60TI<a IIOTOKa JaHHBIX BBIYHCJICHUC KOJIMYECCTBA, CYMMBI, CpCaHCTO
apI/I(I)MeTI/ILIeCKOFO, MHUHHUMAJIBHOT'O u MaKCHUMAJIBbHOTO 3HaA4YCHUA OJICMCHTOB
IMMOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOINIUX 3aJAHHOMY YCJIIOBUIO.

148.5.3.2. YnpasneHnue.

Vnpasnenue. Curnan. O6patHast cBs3b. IlodydeHune curHanoB OT HU(POBBIX JAaTYHKOB
(xacaHus1, pacCTOSIHUSA, CBETA, 3ByKa U Apyroro). [Ipumeps! ucnoab30BaHUs MpUHLUIIA OOpaTHOMN
CBSI3U B CHCTEMaXx yINpaBJICHUS TEXHUYECKUMHU YCTPOUCTBAMHU C TIOMOIIbIO JATYUKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CHCTEM (CUCTEMa YIPaBJIEHUS ABUKEHHEM B TPAHCIIOPTHOM
CHUCTEME, CBapOYHas JHMHMS aBTO3aBOJAa, aBTOMAaTU3UPOBAHHOE YIPABJICHHE OTOIUICHHUS J0Ma,
aBTOHOMHAs CUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEICTBOM U IPYTHE CUCTEMBI).

148.5.4. ndopmarimoHHbIC TEXHOJIOTHH.
148.5.4.1. DnekTpoHHbIE TAOIHIIBI.

[TonsiTie 00 AMEKTPOHHBIX TaOIMIAX. THIBI JAaHHBIX B sYEHKaX AJIEKTPOHHOW TaOIHUIIBI.
PenaktupoBanue u popmartupoBanue Tabnuil. BcTpoeHHbIE QYHKIMH 71 TTOUCKA MaKCUMyMa,
MHUHHMYMa, CyMMBI U cpeaHero apudmerudeckoro. CopTHpPOBKA IaHHBIX B BBIJICICHHOM
nuanasone. [loctpoenue aquarpamMm (ructorpamma, KpyroBas JuarpaMma, TOueuHas JuarpaMmma).
Bo16op THMIa quarpammsi.

[TpeobpazoBanue Gopmyn npu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U CMEIIaHHAs
azpecanus.

VY cioBHBIE BBIYMCIIEHUS B JEKTPOHHBIX Tabnunax. CyMMUpOBaHHE U MOJCYET 3HAUYEHU,
OTBEUAIOLUX 3aJaHHOMY ycioBuio. OOpaboTka Oo0nbIIMX HAOOpPOB HaHHBIX. YucieHHOE
MOJICIUPOBAHHE B AJIEKTPOHHBIX TaOIHIIAX.

148.5.4.2. UndopmaninoHHbIE TEXHOJIOTHH B COBPEMEHHOM O0IIIECTBE.

Ponb mHGOPMAIIMOHHBIX TEXHOJOTHA B Pa3BUTHH HPKOHOMUKH MHUpPA, CTPaHBI, pEerHOHA.
OTKpBITEIE 00pa30BATEIHHBIE PECYPCHI.

[Tpodeccun, cps3zaHHble ¢ WHPOPMATUKON M WHGOPMAIMOHHBIMH TEXHOJOTHUSMH: BeEO-
Iu3aiiHep, MPOTrpaMMHUCT, pa3pabOTUMK MOOWIIBHBIX MPUIIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
IPOTrpaMMHOT0 0OecreueH s, CHeIMaINCT 0 aHATU3Y JaHHbIX, CHCTEMHBIN aMUHUCTPATOD.

148.6. lnaHupyemble pe3ynbTaTbl OCBOEHUA MWH(pOPMATUKM Ha YpPOBHE
OCHOBHOrO o6Lero o6pasoBaHus.

148.6.1. M3ydenue nHpOpMaTHUKH HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMsI HAIIPABICHO
Ha JOCTIKEHHE OOYYaIOIMMHUCS JTUIHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX Pe3yJbTaTOB
OCBOGHHUS COJIEpKaHusl yueOHOTo MpeIMeTa.

148.6.2. JIn4HOCTHBIE pe3yabTaThl UMEIOT HAIIPABJIEHHOCTh HA PEILICHHE 3a/1a4 BOCIIUTAHHS,



Pa3sBUTHA U COLIMATIU3 AU 06yanOIJ_II/IXCSI cpeacTBaMu y‘-IC6HOFO npeameTa.

B pesynbraTe m3ydeHus wHGOPMATHKHA HA YPOBHE OCHOBHOTO O0OIIEr0 OOpa3oBaHUS Yy
oOyuJaromierocs 0yayT c(hOpMHUPOBAHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTprOTHYECKOrO BOCIIUTAHUSA:

LIEHHOCTHOE OTHOUIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HacJe/I1i0, TOHMMaHue 3Ha4eHHUs MH(OPMATUKU KaK HayKd B JKM3HH COBPEMEHHOI'O OOIIeCTBa,
BJIaJICHHE JIOCTOBEPHOM MH(POPMaIIUEel 0 Iepe10BbIX MUPOBBIX U OTE€UECTBEHHBIX JOCTH)KEHUSX B
oOnactu MHPOPMATUKH U WH(GOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HU(PPOBO TpaHCHOPMALIUU COBPEMEHHOTO O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OpHUCHTAllMd HAa MOpPAJbHBIC HCHHOCTU W HOPMBI B CUTYyALUAX HPABCTBCHHOI'O BBI60pa,
TOTOBHOCTb OLCHHUBATH CBOC IMOBCACHHE M IMOCTYIKH, 4 TAKXKE MOBCACHUC U IOCTYIIKU JAPYTIHUX
J'IIOIICﬁ C MNO3UIMM HPABCTBCHHBIX U MPABOBBIX HOPM C YUYCTOM OCO3HAHHUA HOCHGI{CTBI/Iﬁ
IMOCTYIIKOB, aKTUBHOC HEIMIPUATHEC ACOOHATIBHBIX ITOCTYIIKOB, B TOM YHUCJIC B I/IHTepHeTe;

3) TpaXJ1aHCKOT'0O BOCIIUTAHUA:

MNpEaACTaBJICHUE O CONUAJIBHBIX HOPMax MW IpaBHJIaX MCEKINYHOCTHBIX OTHOIIIEHHUHA B
KOJUIEKTHBE, B TOM YHMCJIE B COIMAIBHBIX COOOIIECTBAaX, COONIOICHHE MTPaBMII OE30MacHOCTH, B
TOM YHCJIE HABBIKOB 0€301MacHOro noBefeHus B MIHTepHET-cpesie, TOTOBHOCTh K pa3HOOOpa3HOH
COBMECTHOHN JNEATEIbHOCTH TPU BBHIMOJHEHHH YYE€OHBIX, MMO3HABATEIBHBIX 3aJad, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHME K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoIlecce ATOU
y4eOHOI J1eATeTbHOCTH, TOTOBHOCTh OIICHUBATH CBOE MOBEJEHUE U TOCTYIKHA CBOMX TOBapHINEH
C MMO3WIUN HPAaBCTBCHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUA HOCJ'IC]ICTBI/II\/'I IMOCTYIIKOB;

4) eHHOCTe! HAyYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTD MHPOBO33PEHUECKUX MpeICTaBICHUI 00 nHpopManuu,
WHPOPMAIIMOHHBIX ~ TpolleccaXx U HMH(POPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W OOIIECTBEHHOM MPAKTHKU U COCTABJISIONINX 0a30BYIO
OCHOBY JIJIsl TOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA;

WHTEpPEC K OOYYECHHIO M IO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, 0CO3HAHHOMY BBHIOOPY HANPABIEHHOCTH U YPOBHS O0yUYEHUS B HadbHEHIIIEM;

OBJIaJICHUEC OCHOBHBIMH HaBBIKaMU HCCJ’I@}IOB&T@J’IBCKOﬁ ACATCIIBHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHUE OIIbITA, Ha6JIIO,Z[€HPII>'I, IOCTYIIKOB UM CTPEMJICHUC COBCPIICHCTBOBATL IIYTHU
JOCTHXKCHUSA MHANBUAYAJIIBHOTO U KOJUICKTHUBHOT'O 6naronony1m$[;

c(OpMHPOBAHHOCTH UH(OPMAIIMOHHOM KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIILHON
paboTel ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpPaTypol, pazHOOOpa3HBIMU CpeICTBaMU
UH(QOPMALIMOHHBIX TEXHOJIOTHH, a TaKKe€ YMEHHS CaMOCTOSTEIbHO OINpPENEeNiTh LIEIH CBOETro
o0y4eHus, CTaBUTh U (PopMyIHpoBaTh i ceOsi HOBBIC 3a/layu B y4deOe M TO3HABATEIbHON
NESATENIbHOCTH, PA3BUBATh MOTHBBI U MHTEPECHI CBOEH IM03HABATEIbHON JAEATEIBHOCTH;

5) bopMupOBaHUS KYJIbTYPBI 310POBBS:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3J0POBBIO, YCTAaHOBKA
Ha 370pOBbIA 00pa3 *KU3HU, B TOM YMCJIE U 3a CUET OCBOCHMS U COOJIOJIeHUs TpeOOBaHUM



0e30MMacHO dKCIUTyaTaluy CPeICTB NHPOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;
6) TpyIOBOTO BOCIIUTAHUS:

MHTEpeC K MpaKTHUYECKOMY M3ydeHHIO npodeccuil u Tpyaa B chepax npodeccuoHanbHOMI
JeSTeIbHOCTH, CBSI3aHHBIX C WH(GOPMATUKOH, MPOrpaMMUPOBAHHEM M HH(GOPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSAX HAyKH MHOOPMATHKH U HAYYHO-TEXHUYECKOTO
mporpecca;

OCO3HAHHBIM BBHIOOP M IOCTPOEHHE WHIUBHUIYaJbHONH TpPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) PKOJOTUYECKOTO BOCITUTAHHUS

OCO3HaHHUE III00ATIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOoOiIeM U MyTe UX pelieHus], B TOM
YHCIIe ¢ YIETOM BO3MOKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTanuu oOydarolIerocs K HM3MEHSIOUIMMCS YCIOBUSM COLMAIbHON U HPUPOHOM
Cpenpl:

OCBOCHHE OOYYaIOIIMMHUCS COITMAIBHOTO ONBITa, OCHOBHBIX COIIMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAyIIeH eATEIHHOCTH BO3pacTa, HOPM U TMpPaBWI OOIIECTBEHHOTO
noBeieHus, GOPM COITMATBHOM KU3HH B TPYIIIAaX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX B
BUPTYaJIbHOM IPOCTPAHCTBE.

148.6.3. MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS IPOrpaMMBbI [0 HH(POPMATUKE OTpaXaroT
OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHbIMU NENCTBUAMU - II03HABaTEIbHBIMU,
KOMMYHHUKaTUBHBIMH, PETYJIATHBHBIMHU.

148.6.3.1. OBnasenue yHUBepCalbHBIMU Y4€OHBIMU TO3HABATENbHBIMU JICHCTBUSMU:
1) 6a3oBbIe JTOTHYECKUE JCHCTBUSA:

YMEHUE ONpeAeNsaTh MOHATHUS, CO3/laBaTh OOOOIIEHUs, YCTaHABIMBATh AHAJIOIHUH,
KJ1accu(uIUpOBaTh, CAaMOCTOATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KilacCcU(UKALINU,
YCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH JIOTUUECKHUE PACCYKIACHUSA, IPOBOJUTH
YMO3aK/II04eHNs (MHAYKTUBHbIE, EAYKTUBHBIE U 110 aHAJIOTUHU) U BBIBOJIBI;

YMCHUC CO31aBaATh, IPUMCHATH U Hp606p330BBIBaTL 3HAaKHW 1 CUMBOJIbI, MOJCIIN N CXCMbI JJIsA
PEIICHUA y‘-Ie6HI)IX " IO3HABATCJIIbHBIX 3aJa4,

CaMOCTOSTENIFHO BBIOMpPATh CIOCOO pelieHHs y4eOHOHM 3amayn (CpaBHUBATH HECKOJBKO
BapUAHTOB PELICHUsI, BRIOMPATh HAU0O0JIEE TIOAXOSIIUI C YYETOM CAMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHEB).

2) 6a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:

(bOpMyHHpOBaTB BOIIPOCHI, (bl/IKCI/IPYIOH_II/IC pa3pbIB MCKAY PCAJbHBIM U KCIATCIbHBIM
COCTOSAAHHUEM CUTYyalluH, O6’BGKTa, N CaMOCTOATECIIBHO YCTAaHABJIIMBATE HCKOMOC U TAHHOC,

OLICHWBAaTh HA TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIHIO, MOTYYCHHYIO B XOJ€
HCCICIOBAHNS;

MMPOTrHO3UPOBATHL BO3MOXKHOC J:[anLHeﬁmee pasBUTHC TIPOLCCCOB, COOBITMIF W UX
MMOCICACTBUA B aHAJIOTUYHBIX WX CXOJHBIX CUTyallUAX, a TAKKC BBIJIBUT'aTh ITPECATIOJIOKCHUA 00



WX Pa3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
3) pabora ¢ undopmaruei:

BBISIBJIATh JIeUIIUT MHOOPMAIMH, TaHHBIX, HEOOXOIUMBIX JUIS PEIICHHS MOCTaBICHHOM
3a7a4K;

NPUMEHATHh pa3iIMyHble METO/bl, MHCTPYMEHThl W 3alpochl NpU MOUCKE U oTOOope
MH(OPMAaILIUY UK JAHHBIX U3 UICTOYHUKOB C YUETOM MPEII0KEHHOM YyueOHOM 3a/1a4M U 3a/IaHHbIX
KPUTEPUEB;

BBHIOMpPATh, AHAIM3UPOBATh, CUCTEMATU3MPOBATH M HMHTEPIPETUPOBATH HWH(MOpMAIHIO
Pa3TUYHBIX BUJIOB U (POPM MpEACTABICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (GOopMy TMpeacTaBieHHs HHGOpMaLUU U
WITIOCTPUPOBATh pelllaeMble 3a/1aui HECIOXKHBIMU CXeMaMH, TuarpaMMaMu, UHOW rpadukoil u
UX KOMOMHAIIUSIMHU;

OLIEHMBATh HAJEKHOCTb HMH(OpPMAIMK TIO KPUTEPUSAM, NPEIIOKEHHBIM YyUUTENIeM WU
c(OpMyJIHNPOBAHHBIM CAMOCTOSITENIBHO;

3¢ HEKTUBHO 3aLIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIIHIO.
148.6.3.2. OBnageHue yHUBEpCaIbHBIMU yU€OHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSMU:
1) obuienwue:

COIMOCTABJIATH CBOU CYKACHUSA C CYXKACHUAMUA APYIrUX Yy4aCTHUKOB Juajiora, O6H3py>KI/IBaTI)
Pas3iiniue U CXoACTBO HOSI/IL[I/II>'I;

MyOJIMYHO  TPENCTABIATH  PE3yJbTaThl  BBIMOJTHEHHOTO  OMbBITa  (IKCIEPUMEHTA,
UCCJICIOBAHMUSI, IPOCKTA);

CaMOCTOATCIIBHO BBI6HpaTB (i)OpMaT BBICTYIINICHHUA C Y4Y€TOM 3aJad NOpE3CHTAllUu U
0COOEHHOCTEH AyJJUTOPUHU U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTHI C
HCIIOJIB30BAHUEM HUJINTIIOCTPATUBHBIX MaTCPHUAIOB.

2) COBMECTHasI IEATENBHOCTH (COTPYAHUYECTBO):

MOHMMATh U MCIOJIb30BaTh MPEUMYyLIeCTBa KOMaHAHOW M WHIUBUAYaIbHOW pabOTHI MpuU
pelIeHNH KOHKPETHOM MPoOJIeMbl, B TOM YHCIIe MIPH CO3/1aHUU UH(OPMAIIMOHHOTO MPOIyKTa;

MPUHUMATH LI€Jb COBMECTHOM HH(OPMAIIMOHHOMN NeATelbHOCTH IO cbopy, oOpaboTke,
nepenaye, GpopManuzanuu UHPOPMALIUHU, KOJUIEKTUBHO CTPOUTH JIEHCTBUA IO €€ JOCTHKEHUIO:
pacIpeaessTh poiH, JOTOBAPHBATHCS, 00CYKIATh MPOIECC U PE3YJIHTAT COBMECTHOM pabOTHI;

BBINOJIHATh CBOIO YacTh paboThl ¢ MHpopManued Wi HHGOPMAIMOHHBIM IMPOIYKTOM,
JIOCTUTasi KAUECTBEHHOTO pe3yJibTaTa [0 CBOEMY HAIPABIICHUIO U KOOPAUHUPYSI CBOU JEUCTBUS C
JPYTUMH YJI€HaMH KOMaH/Ibl;

OLIEHMBATh Ka4€CTBO CBOErO BKJIA/Aa B 00NN MH(POPMAIIMOHHBIA IPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIbHO C(OPMYITMPOBAHHBIM YUYACTHUKAMU B3aUMOJCHCTBHUS;

CpaBHHUBATb pPE3YIbTATHI C I/ICXO}IHOﬁ 33}13‘16171 N BKJIaJd KaxXJoro 4jcHa KOMaHJIbBI B
AOCTUIKCHUC PE3YJIbTATOB, PaA3ACIIATH cq)epy OTBCTCTBCHHOCTHU W MPOABIIAATH TOTOBHOCTH K



IIPEIOCTABIICHUIO OTUETA MEpPE IPYIIION.
148.6.3.3. OBnazeHrie yHUBEpCAIbHBIMUA yU€OHBIMU PETYISATUBHBIMU JIEHCTBUSMMU:
1) camoopranu3zanus:
BBISIBJISITH B )KU3HEHHBIX U YUYEOHBIX CUTYyalMsIX IPOOJIEMBbI, TPeOYyIOIIHe PeIIeHNUS;

OPHEHTUPOBATbCA B PA3IUYHBIX MOJXOJAaX K MPUHATHIO pPEUIeHUH (MHIUBUAYalIbHOE
MIPUHSTHE PEIICHUH, MPUHATHE PEUICHUH B rpymIe);

CaMOCTOSITENIEHO COCTABIIATH AJITOPUTM PELICHHS 3a/1a4H (UM €T0 YacTh), BIOUPATh Crioco0
perieHus y4eOHOHM 3aJaud C y4eTOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

COCTaBJIATh IUIAH JIEHCTBUH (IIaH pealn3alii HAaMEYCHHOTO allfOPUTMa PEIICHUs),
KOPPEKTUPOBATH MPEUIOKEHHBIN aIrOPUTM C YYETOM IMOTYUSHHsI HOBBIX 3HaHUN 00 M3ydaeMoM
00BEKTE;

IIPOBOJIUTH BBIOOP B YCIIOBHSIX MPOTUBOPEUUBOM HH(OpMAIMK U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

2) caMOKOHTpPOIb (pediexcus):
BJIAJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAINH U pe(ICKCHH;
JIaBaTh OLIEHKY CUTYallMH U MpeAiarath IjaH ee U3MEHEHUS;

YUUTBIBATh KOHTCKCT U MPCABUACTD TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTDH ITPU PCIHICHUA
yqe6H0171 3alavyy, aaanTUupoBaTh pCUICHUC K MCHAIOIMUMCS 06CTO$ITCJ'ILCTB3.M;

OOBSICHATH MPHUYMHBI JOCTH)KEHUS (HEJOCTHKEHUS) pEe3yJbTaToB HHPOPMAIMOHHOMN
NeSITeIbHOCTH, J1aBaTh OILIGHKY INPHOOPETEHHOMY ONBITY, YMETh HaXOJIUTh IO3UTHBHOE B
MIPOU3O0IIECAIIEH CUTYALNH;

BHOCHUTHh KOPPEKTUBHI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIHUXCS
CUTYyaIlNi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSM.
3) SMOIMOHAIBHBIA WHTEJUICKT:

CTaBUTH ce€0s1 HA MECTO JIPYTOro YeIOBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTOTO.
4) npunsTHe cedsl U JPYTrUX:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYI JaXe B YCIOBHUSAX OTKPBITOTO
JocTyna K JI'o0bIM 00beMaM HHpOpMaIuu.

148.6.4. IlpeameTrHble pe3yiabTaThl OCBOEHHS MPOTrpaMMbl MO HH(OpPMaTHKE HA ypOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMs.

148.6.4.1. K xonmy oOyuenus B 7 kiacce y odydatomierocs 0yayT copMupoBaHbl yMEHUS:

MOSICHATh Ha MPUMEpax CMbICH MOHATHH "nHbopmanusa", "uHdopManroHHBINA mpouecc”,



"oOpaboTka uHpopmanuu", "xpanenue nHpopmanuun", "nepegaya nupopmaryn';

KOOAUpOBaTh M ACKOAHUPOBATH COO6H.[€HI/I$[ M0 3aJaHHBIM IIpaBUjIaM, ACMOHCTPUPOBATH
INOHMMaHHE OCHOBHBIX TPUHLUIIOB KOJUPOBAHHS MHPOPMALIMHU PA3INIHON IPUPOBI (TEKCTOBOM,
rpaduueckoil, ayamo);

CpaBHHUBATH IJIMHBI COO6m€HHﬁ, 3allMCAHHBIX B Pa3JIMYHBbIX aﬂ(l)aBI/ITaX, OICpHUpPOBATH
CAWHUIaMU U3MCPCHUA I/IH(l)OpMaHI/IOHHOFO ob0beMa u CKOPOCTH I€pEaavyu JaHHBIX;

OLICHWBAaTh W CPAaBHUBATh pPa3MEpPbl TEKCTOBBIX, TpadUUecKUX, 3BYKOBHIX (hailioB u
BU1e0(aNIOB;

MNPpUBOAUTL MPUMEPBI COBPEMCHHBIX YCTPOﬁCTB XpaHCHUA U Tepcaavdu I/IH(I)OpMaI_II/II/I,
CpaBHHUBATH X KOJIMYCCTBCHHBIC XapPaKTCPHUCTUKHU,

BBIJIEJISITH OCHOBHBIE ATallbl B UCTOPUU M MOHUMATh TEHACHIIMM Pa3BUTHUSI KOMIIBIOTEPOB U
MMPOTPAMMHOTO 00ECTICUCHHS;

MOJTy4aTh U UCMOIB30BaTh HH(OPMAIIUIO O XapaKTePUCTHKAX NMePCOHATHLHOTO KOMITBIOTEpa
U €ro OCHOBHBIX D3JIEeMEHTax (Tpoleccop, OINepaTHBHAs TaMsTh, JOJTOBPEMEHHas MaMSTh,
YCTpOWCTBA BBO/IA-BBIBO/IA);

COOTHOCHUTDB XapaKTCPUCTUKN KOMIIBIOTEPA C 3aga4aMy, p€IIa€MbIMU C €T0 ITOMOIIBIO,

OPHEHTUPOBATHCA B MEPAPXUUECKOH CTPYKType (ailioBoil crucTeMbl (3alKChIBATh MOJHOE
uMs (Qaitna (karanora), myTh K (aiimy (kaTajory) mo HMEIOIIeMycsl OnmucaHuio (haiaoBoit
CTPYKTYpPBbI HEKOTOPOT'O HH(POPMALITMOHHOTO HOCUTEIS);

pabotath ¢ (alIOBOM CHCTEMOW TMEPCOHATHHOTO KOMITBIOTEPA C HCIOIB30BAHUEM
rpaduueckoro natepdeiica, a IMEHHO: CO37]aBaTh, KOIMPOBATh, IEpeMeNIaTh, IEPEUMEHOBBIBATD,
YAQIATh U apXUBUPOBATH (halJIbl U KAaTAJIOTH, HCTIOIB30BaTh AHTHBUPYCHYIO MPOTPAMMY;

MNpEACTAaBJIATE  PE3YyJIbTAThI CBOEH JACATCIIBHOCTH B BHUAC CTPYKTYPHUPOBAHHBIX
HUITIOCTPUPOBAHHBIX TOKYMCHTOB, MYHBTHMGHHﬁHBIX HpGSGHTaHHﬁ;

ucKaTh HHpopmanuio B IHTepHETE (B TOM YHKCIIE 110 KIFOYEBHIM CIIOBaM, 10 H300pakeHUI0),
KPUTHUYECKH OTHOCHUTHCS K HalJAeHHON MH(pOpMallMu, OCO3HaBasl OMACHOCTb JUISl JIMYHOCTU U
o0I1ecTBa pacHpoCTpaHEHUsI BPEIOHOCHON HMH(OpPMALMU, B TOM YHCIE SKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY a/IpecoB BeO-pecypcoB;
HCIIOJIB30BAaTh COBPEMEHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIHI;

cobmonarb  TpeOoBaHUs ~ Oe30MacHOW  SKCIUTyaTallud  TEXHHUYECKUX  CPEACTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COOII0OaTh CETEBOM ATHKET, Oa30BbIE
HOPMBI HH(POPMALIMOHHOM STHKH U MpaBa MpH padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTpOHCTBax
u B HTepHeTe, BHIOUpaTh O€30MacHble CTPaTeruu MOBE/IEHUS B CETH;

MPUMCHATH MCTOBI HpO(bI/IHaKTI/IKI/I HETraTUBHOI'O BJIMAHHA CPCIACTB I/IH(I)OpMaL[I/IOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI Ha 3J0POBEEC MOJIB30BATCIIA.

148.6.4.2. K xonmy o0yuenus B 8 kiacce y odydatomierocs 0yayT copMupoBaHbl yMEHUS:

MOSICHATH Ha IpUMEpax pa3jndnd MCXKIY IMO3NIUOHHBIMHA U HCIO3UIIWUOHHBIMH CUCTEMaMU



CUHCIICHUA,

3alMChIBATh U CPAaBHUBATH 1esbIie yucia oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CHCTEMAaX
cuHcneHus (C OCHOBaHUSMU 2, 8, 16), BBIMONHATE apupMETHUECKHUE OTIEPAIIUH HAJl HUMU;

pacKpbIBaTh CMBICII TMOHATUM 'BbICKa3biBaHWe', '"normyeckas omepanus’, "JIorudeckoe
BbIpaK€HUE";

3alMUChIBaTh JIOTHYECKHE BBIPAXKEHUS C HCIIOJIB30BAHUEM IU3BIOHKIHH, KOHBIOHKIUU U
OTPULIAHMS, OIPEACNATh HCTUHHOCTb JIOTMYECKUX BBIPAKEHHUM, €CIM U3BECTHBI 3HAYCHUS
WCTUHHOCTU BXOJSIIUX B HErO NEPEMEHHBIX, CTPOUTH TaOJIUI[bl UCTUHHOCTH JUISl JIOTHYECKHUX
BBIPAKCHMUI;

nn nn

PacKpbIBaTh CMBICI TOHATUH "ucnionHuTens", "anropurm", "mporpamma’, HOHUMas pa3HULLY
MEXY yNOTpeOIeHUEM 3THX TEPMUHOB B OOBIIEHHOM peur U B UH(OpPMATHKE;

OMHCHIBATH AJITOPUTM PEIICHUS 33/1a4U PA3IMYHBIMU CTIOCOOaMH, B TOM YHCJIE B BUJIE OJIOK-
CXEMBI;

COCTAaBJIAAITh, BBIINIOJHATE BPYUYHYIO MW Ha KOMIBIOTEPE HCECIIOKHBIC aJITOPUTMBI C
UCTIONIb30BAaHNEM BETBIICHUI U IIUKJIOB JJIsl YIPABICHUS UCTIOTHUTENSIMU, TaKUMHU, Kak "Pobot",
"Uepenamka", "HeprexxHUK'";

HCIOJIb30BATh KOHCTAHTBI W MNEPCMCHHBIC PA3JIMYHBIX THIIOB (‘-II/ICHOBBIX, JJOTNYCCKUX,
CI/IMBOJ'II)HI)IX), a TaKXKC COACPKAIUC X BBIPAXKCHU A, UCIIOJIB30BaTh OIICPATOP IMMPHUCBAMBAHUSA,

UCIONIL30BAaTh MPH pa3paboTKe MpOTrpamMM JIOTUUECKUE 3HAUSHUS, OTIEPaIliU U BBIPAKECHHS C
HUMU;

AHAJIIU3UPOBATL MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATh, KAKUC PC3YyJIbTAThI
BO3MOJKHBEI IIPH 3aIJAHHOM MHOXXECTBE UCXOJHBIX 3Ha'-IeHI/II\/'I;

co3/laBaTh U OTJIAXXMUBATh MPOTrPaMMbl HAa OJJHOM U3 S3bIKOB nporpammuponanus (Python,
C++, Ilackane, Java, C#, llkonbHblil AnroputMudeckuil SI3bIK), peaqu3yrolire HECI0KHbIE
QITOPUTMBI 00PaOOTKM YHCIIOBBIX JJAHHBIX C UCIIOJIb30BAaHUEM IIUKIIOB M BETBJICHUI, B TOM YHCIIe
peanm3ylomye IpoBEepKy ASTMMOCTH OJHOTO LIEJIOTO YUCiIa Ha JPYroe, IPOBEPKY HATypalbHOTO
YHCiIa Ha MPOCTOTY, BbIJIENEHUS M (P U3 HATYpaJIbHOTO YHCIIA.

148.6.4.3. K xoH1y o0yuenus B 9 kiacce y o0yuatoierocst 0yayT chopMUpOBaHbl YMEHHUS:

pa361/IBaTB 3ala4v Ha IoJA3aaavu, COCTAaBJIATHb, BBIIIOJIHATH BPYUYHYIO MU Ha KOMIIBIOTEPC
HECJIOXXHBIC aJITOPUTMBI C UCITOJIB30BAHUEM BGTBHCHHﬁ, HUKJIIOB U BCIIOMOT'aTCJIbHBIX aJITOPUTMOB
IJIg YIIPpABJIICHUS UCITIOJITHUTCIIAMUA, TAKUMHA KaK PO6OT, UIepenauH(a, I’IepTe)KHI/IK;

COCTABJISITh U OTJIAKMBATH MPOTPAMMBI, PEATU3YIONINE TUIIOBBIE AJITOPUTMBI 00pabOTKH
YUCJIOBBIX MOCIEI0BATEIBHOCTEW UM OJJHOMEPHBIX YUCIOBBIX MACCHUBOB (IIOMCK MaKCHUMYMOB,
MHHHMYMOB, CYMMBI HJTA KOJIMYECTBA JIEMEHTOB C 33JJaHHBIMU CBOWCTBaMH) Ha OJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonbHbIi AnropuTMudeckuii SI3bIk);

pacKpbIBaTh CMBICI MOHATHM "Monens", "MoaenupoBaHue", ONpenensiTb BUIBI MOJEIEH,
OIICHUBATh COOTBETCTBUE MOJIEITH MOACTUPYEMOMY OOBEKTY U LIEISIM MOJICIIUPOBAHHUS,

WCIIONIB30BaTh Tpadbl U IEPEBbs AJII MOJCTUPOBAHUS CUCTEM CETEBON M MEPaAPXHUECKOU
CTPYKTYpBbI, HAXOUTh KpaTyailluii myTh B rpade;



BBIOMpPATh CHOCOO MpeJICTaBIEHUs] JAAHHBIX B COOTBETCTBUM C IIOCTABJICHHOM 3amaueif
(Tabauipl, cxembl, TpauKH, TUarpaMMBbl) ¢ UCTIOJIb30BAaHHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX
cpeacTB 00pabOTKU JaHHBIX;

WCIIOJTH30BATh AJICKTPOHHBIC TAOJIUIIBI )11 00paOOTKH, aHATN3a U BU3yaJIU3aI[iU YHCIIOBBIX
JAHHBIX, B TOM YHCIIE C BBIICTICHHEM JUarna3oHa TaOIUIbl U YIOPSIOUYUBAHUEM (COPTHUPOBKOIA)
€ro DJICMEHTOB;

CO3/aBaTh U TMPHUMEHITh B DIEKTPOHHBIX Tabmumax QopMyasl Ui pacyeToB C
WCIIOJIb30BAHNEM BCTPOECHHBIX apuPMeTHuecKux QyHKINN (CyMMUpPOBaHUE U TIOJICUET 3HAUCHU,
OTBEUAIONUX 33a/JIaHHOMY YCJIOBUIO, CpelHee apu(PMEeTHUecKoe, TMOUCK MAaKCUMAllbHOTO U
MHUHHMAJIBHOTO 3HAYEHHUS ), a0COTFOTHOM, OTHOCUTEIPHOM, CMEIIIAaHHOM a/ipecalluu;

MCIIONIE30BATh YJICKTPOHHBIE TAOIHIIBI JIJIsl YUCIEHHOTO MOJISTHPOBAHUS B TIPOCTHIX 3aa4ax
W3 pa3HBIX MPEAMETHBIX 00JIaCTEH;

UCIOJIb30BAaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHHKAIIMOHHBIE
CEpBHCHI, O0JAYHBIE XPAHWJIMINA JAHHBIX, OHJIAMH-IPOrpaMMbl (TEKCTOBBIE M TpaduyecKue
penaKkTopsl, cpeabl pa3paboTKH)) B yueOHOM U MOBCEIHEBHOM NEATEILHOCTH;

MPUBOJIUTH TMPUMEPHI HCMOJB30BAaHUS TE€OMH(MOPMAIIMOHHBIX CEPBHCOB, CEpPBUCOB
rOCYJIapCTBEHHBIX YCIyT, 00pa3oBaTeIbHBIX cepBUCOB MHTepHEeTa B yueOHOH M MOBCEIHEBHOU
JeSATEIbHOCTH;

UCIIONIb30BaTh  Pa3NUYHBIE CPEICTBAa 3allUTHl OT BPEIOHOCHOTO MPOrPaMMHOTO
oOecreveHns, 3aIunIarh MePCOHATEHYI0 HHPOPMAITUIO OT HECAaHKITMOHHPOBAHHOTO JIOCTYIA U
€ro TOCIEACTBUI (pasriamieHusi, TOAMEHBI, YTPaThl [JaHHBIX) C YYE€TOM OCHOBHBIX
TEXHOJOTUYECCKUX MW COIIHAJIBHO-IICUXOJIOTUYCCKUX aACIICKTOB HCIIOJIB30BaAHUS CCTHU I/IHTepHeT
(cereBasi aHOHUMHOCTh, ITUGPOBOM CIEe/, ayTEHTHYHOCTh CYOBEKTOB U PECypCOB, OMACHOCTh
BPEIOHOCHOTO KOJ1a);

pacrio3HaBaTh TMONBITKM M MpPEIyNpexaaTb BOBIEUYEHHE ceOsd U OKPYXKAIMX B
JECTPYKTUBHBIE U KPUMHHAJIbHBbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM uucie KUOepOyIIHHT,
(GumHr).

148.7. B ¢enepanbHbIX W pErHOHANBHBIX MpPOLEAYpax OLEHKH KauecTBa 00pa3oBaHUS
UCTIONIb3YyeTCsl TepeueHb (KOAU(HUKATOP) paclpelesieHHbIX IO KiaccaM IPOBEPSIeMbIX
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOM 00pa3oBaTEeIbHOM IMPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHMs U DJIEMEHTOB COJIEPKaHUs 110 MHQOPMATHKE.

Tabmuma 12
IIpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON TporpamMmsl (7 Kiacc)
Kon [IpoBepsieMbie IpeAMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOT'O 0011I€TO 00pa3oBaHus
pe3ynbTara
1 ITo Teme "Lludpoas rpamoTHOCTH"

1.1 [ToscuaTh  Ha  mpuMepax  cMbIcn  NOHATUH  "uHpOpmanus'",

"undopmannonHerii mpomecc”, "obpaboTrka wuHopmanuu", "XpaHeHue




uHpopmanuun", "mepeaada nHGopMauu"

1.2

[IpuBOAUTE NpUMEPBI COBPEMEHHBIX YCTPOWCTB XPAaHEHHsI U Ieperadu
UH(pOPMALIMHU, CPABHUBATH UX KOJIMYECTBEHHbBIC XapaKTEPUCTUKU

1.3

[TomydyaTh W  WCHONB30BaTh HHPOPMAIMIO O  XapaKTePUCTHKAX
MEPCOHAIBHOTO KOMITHIOTEpa M €r0 OCHOBHBIX 3JIeMEHTax (Tporeccop,
omepaTUBHAS TMaMsTh, JOJITOBPEMEHHAs MaMsTh, YCTPOICTBa BBOJA -
BBIBOJIA)

1.4

CoOOTHOCUTH XapaKTEPUCTUKU KOMITBIOTEPA C 3a/1a4aMHU, PEIIaeMbIMU C €ro
MIOMOUIBIO

1.5

OpueHTHpPOBATBCA B HEPAPXUUYECKOM CTPYKType (aiinoBoil cUCTEMBI
(3amuceIBaTh noJiHOE MM (paitia (karajora), myTh K ¢aiiry (KaTanory) mo
AMEIOLIEMYCS OITHCAHUIO ¢aitnoBoit CTPYKTYPBI HEKOTOPOTo
HH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGotate ¢ (paitioBoli cHCcTEeMOW TMEpPCOHAIBHOTO KOMITBIOTEpA C
UCTIONIb30BaHWEM rpaduueckoro wuHTepdeiica: co3mgaBaTh (KOMHPOBATH,
nepeMeniaTb, MEePeUMEHOBBIBaTh, yNAlSITh W apXUBUPOBATh (ailibl U
KaTaJIOTH, UCTIOIb30BaTh AHTUBUPYCHYIO ITPOTPaAMMY)

1.7

Hckatp nadopmanuio B IHTepHETE (B TOM YHCIIE MO KIOYEBBIM CJIOBaM, IO
N300paKEHHI0), KPUTHUECKHM OTHOCUTBCA K HaiiieHHOW HHdopMaiuu,
OCO3HaBaTh ONACHOCTb MAJIS JMYHOCTH U OOIIECTBA PACHPOCTPAHEHHUS
BPEIOHOCHOM MH(pOpMalMM, B TOM 4YHCIE€ HKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa

1.8

[Tonumate CTpYKTYypy aapecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

Cob6mronaTs TpeOboBaHMs 6€30MaCHON YKCIUTyaTallud TEXHUISCKUX CPEJICTB
WHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COONIOAATh
CETEeBOH ATHKET, 0a30BbIC HOPMBI HH()POPMAITMOHHOW STUKU W TpaBa MpH
paboTre C MNpUIOKEHUSAMHU Ha JIOObIX YycTpoiictBax W B MHTepHere,
BBIOMPATh 0€30IMaCHBIC CTPATETUH TTOBE/ICHUS B CETH

HpI/IMeHHTB METOJbI HpO(i)I/IJ'IaKTI/IKI/I HETAaTUBHOI'O BJIUMAHUA CPCIACTB
I/IH(bOpMaI_II/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH Ha 310pPOBLEC
IIOJIB30BaTECIA

ITo Teme "Teopernueckue 0CHOBBI HHDOPMATHKH"

2.1

KomupoBate u aekoaMpoBaTh COOOLICHWS TO 3aJaHHBIM IPaBUIIaM,
JEMOHCTPUPOBATh TIOHUMAHWE OCHOBHBIX IPHHIUIIOB KOJUPOBAHHS
uHGOpMalUU PA3IUYHON IPUPOIBI (TEKCTOBOM, rpaduuecKoil, ayamuo-)

2.2

CpaBHMBaTh JJIUMHBI COOOIICHUH, 3alMCAaHHBIX B Pa3lIMYHbIX andaBuTax,
ONEpUpOBaTh €IWHULAMHU H3MEpEHUss HMHPOPMAIMOHHOTO o0beMa H
CKOPOCTH IIepeadyy JaHHbIX
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OrneHuBaTh U CpaBHUBATh Pa3Mepbl TEKCTOBBIX, Ipa)UueCKUX, 3BYKOBBIX
¢aiinoB u Buaeodaiiaon




3 I[To Teme "MHpopmamonHbie TEXHOIOTHA"

3.1 [IpencraBnsaTe pe3yJIbTaThl CBOEH JEATEIIbHOCTH B BHJIC
CTPYKTYPHUPOBAHHBIX WILTIOCTPUPOBAHHBIX TIOKYMEHTOB, MYJIbTUMEIUUHBIX
IIPEe3eHTalnN

Tabmuma 12.1

[IpoBepsieMbie eMeHTHI coaepxkanust (7 Kiacc)

Kon IIpoBepsieMblii DJIEMEHT COACPIKAHUS
1 [udposast rpaMOTHOCTH
1.1 KomnpioTep - yHUBEpCaIbHOE BBIUMCIMTEIBLHOE YCTPOWCTBO, paldoTaroliee Mo

nporpaMMe. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMIIBIOTEPBI,  CyHepKOMIbIOTEepbl. MoOunbHble  ycTpoiicTBa.  TexHuka
0e301acHOCTH U MpaBuiia paboThl HA KOMIbIOTEPE

1.2 OcHOBHBIE KOMIIOHEHTbl ~KOMIIBIOTEpa M MX Ha3HaueHue. Ilpomeccop.
OnepatvBHass W JONTOBPEMEHHAs NaMsATh. YCTPONCTBAa BBOJAa M BBIBOJA.
CeHcopHBII BBOJI, JATYMKH MOOMIIBHBIX YCTPOWCTB, CpeACTBa OMOMETPUYECKOI

ayTeHTU(DUKAIIH
1.3 HcTtopust pa3BuTUs KOMIIBIOTEPOB U IporpaMMHoro otecnedenus. [lokosenus
KoMIbloTepoB.  COBpEMEHHbIE  TEHIEHUMM  Pa3BUTUA  KOMIIBIOTEPOB.

CynepkommbioTepsl. [lapamnensabie BeauciaeHus. [lepcoHambHbIIl KOMIBIOTED.
[Iporieccop u ero XapakTEepUCTHKH (TakTOBas 4acToTa, pa3psAHOCTD).
OneparuBHas namsTh. JlonroBpeMeHHas namsTh. Y CTpOiCTBa BBOJA U BBIBOJA.
O6beM XpaHUMBIX JaHHBIX (ONEpaTUBHAS NaMITh KOMIIBIOTEPA, )KECTKUN AUCK U
TBEPAOTENbHBI HAKONUTEb, IOCTOSHHAs NaMATh cMapT(doHA) U CKOPOCTb
JIOCTYIIA JUIsl Pa3IMYHbIX BUIOB HOCHUTEIIEH

1.4 [IporpamMmmHoOe  oOecrmieueHne  KommbioTepa. [IpukiamHoe  mporpammHoe
obecrieueHue. Cucremnoe MIpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMMm M JaHHBIX. becrnnaTHbeie u
yCIOBHO-0OectiaTHbIe TporpaMMbl. CBOOOTHOE TPOTPaMMHOE 00eCTIeYeHIE

1.5 @aiinel 1 nanku (katanoru). Tumbl dainoB. CBolicTBa (aitoB. XapaKTepHbIE
pa3Mepsl (aiiyioB pa3iNMyYHBIX TUIOB (CTpaHUIA TEKCTa, AJICKTPOHHAs KHUTA,
doTorpadus, 3anUcCh MECHU, BUACOKIIHII, ITOTHOMETPAYXKHBIN (PUITHM)

1.6 [Tpunnunel moctpoeHus ¢ainoBeix cucreMm. [lomHoe uMmsa ¢aiina (manku,
kartasiora). [TyTe k ¢aiuny (manke, karanory)

1.7 daiinoBelii MeHekep. PaboTa ¢ daitnamMu u mankamu (KaTaJoraMmu): CO3JIaHHE,
KOTIMPOBAaHUE, TIEpEeMEIIeHUE, TIePEHMEHOBAaHUE M yJalleHHe (aillloB W IMamok
(xatamoroB). [Touck (haiinoB cpencTBaMu OMEPAITMOHHON CHCTEMBI

1.8 ApxuBanus JaHHbIX. Mcronb3oBaHue MporpaMM-apXuBaTopoB

1.9 KoMnbrorepHble BUPYCHI U IpyrHMe BPEJOHOCHBIE ITporpamMMel. IIporpammer mis
3aIlUTHI OT BUPYCOB




1.10

O0benuHeHNe KOMIBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanwmia, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. Ilouck
MHPOPMALIMK 110 KIIOYEBBIM CIIOBaM M IO H300pakeHUto. JloCTOBEPHOCTH
UH(pOpMaIIUK, oJTyuYeHHOH u3 HTepHeTa

COBpeMCHHLIe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

CereBoii 9THKET, 6230BbIe HOPMBI HH()OPMAIIMOHHOW YTUKH U TIpaBa pu padoTe B
cetu Uutepuet. Ctpaterun 6e3omacHoro noseaeHus B IHTepHeTe

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

Nudopmanus - oqHO U3 OCHOBHBIX IMOHATHA COBpeMeHHOUM Hayku. Mubopmarus
KaK CBCIACHUS, NPCAHAZHAUYCHHBIC JIA BOCIIPUATHA YCIIOBCKOM, U I/IH(l)OpMaI_[I/ISI
KaK JIaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl ABTOMATHU3UPOBAHHOM CHCTEMO

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHMSI HENPEPHIBHBIX OOBEKTOB MU
MPOIIECCOB C MOMOIMIBIO JTUCKPETHBIX JaHHBIX. VH(pOpMaIMOHHBIE MPOLECCH -
IPOIIECCHI, CBI3aHHBIE C XpaHEHUEM, PE0O0pa30BaHUEM U Nepeiadyell JaHHbIX
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CumBon. Angasut. MomHocTts andasuta. PasHooOpas3ue sA3bIKOB U ala(aBUTOB.
EcrecTBeHHble U (popmanbHble sS3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunsii andasut. KonndecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAIIHI)
¢ukcupoBaHHON UMHBEI B aBoMYHOM andasute. [IpeoOpasoBaHue r0O0TO
angasuTa K 1BOMYHOMY. KOJIM4eCTBO pa3In4HbIX CJI0B (PMKCHPOBAHHOMW JJIMHEI B
andaBuTe ONMPEICTICHHON MOIITHOCTH

2.4

KomupoBanue cuMBOJIOB OAHOTO an(aBUTa C TTIOMOIIBIO KOJOBBIX CJIOB B IPYTOM
andasuTe, KOJ0Bas TAOINIIA, IEKOTUPOBAHUE

2.5

JlBonuHsblit koa. [IpencTaBienue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOUYHOM
andasute

2.6

NudopmaniionHbiii 00beM AaHHBIX. BUT - MUHUMAaIbHAs €IUHUIIA KOJUYECTBA
uHpOpPMaLIUK - IBOWYHBIN pa3psan. baiit, kuiobaiiT, Merabaiit, rurabait

2.7

CkopocTb niepeiauu 1aHHbIX. EAMHUIBI CKOPOCTH Niepeaaun JaHHbIX. Vickaxenue
uH(bOpMaluu IpU niepeaye

2.8

KonunpoBanue texcroB. PaBHoMepHbili k0. HepaBHoMmepHbiii koa. KoaunpoBka
ASCII. Bocemubutasie koaupoBku. Ilonstue o xommpoBkax UNICODE.
JexonupoBanue  COOOIIEHHH €  HCIOJB30BAaHMEM  PABHOMEPHOTO |
HEpaBHOMEPHOTO Koja. H(popMaMoHHbII 00beM TeKcTa

2.9

Oomee npeacTaBieHne 0 UPPOBOM MPEACTABICHUH Ay THOBU3YAIBHBIX U IPYTUX
HenpepbIBHbIX AaHHbIX. KonupoBanue npera. L{BetoBbie Mmogenu. Moaens RGB.
I'myOuna xoaupoBanust. [lanurpa

2.10

PactpoBoe u BekTOopHOE mpencTaBieHue wuzodOpaxkeHuil. Ilukcens. Onenka
MH(POPMALIMOHHOTO 00beMa rpauuecKux JaHHBIX JJIs pPAaCTPOBOIO U300paKEHUS

2.11

KoagupoBanue 3Byka. PaspsgHocTe M yacrtota auckpernsauuu. KosmdecTBo
kaHajoB 3amucu. OIleHKa KOJMYECTBEHHBIX I[apaMeTpPoOB, CBSI3aHHBIX C
NpeJCTaBICHUEM U XpaHECHHEM 3BYKOBBIX (hailioB




3 NudopmaninoHHbIe TEXHOIOTUU

3.1 TekcToBble TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHULIa, ad3all, CTPOKa,
CJIOBO, CUMBOJ)

3.2 TekcToBbI  MpoLEccop - HMHCTPYMEHT CO3/aHMs], pPEIAKTUPOBAHUS U
dbopmaTtupoBanms TekcToB. [IpaBuna Habopa Tekcra

3.3 PenaktupoBanne Tekcta. CpoiictBa cumBoioB. Ilpudt. Tuner mpudron
(pyOnensle, c 3aceukamH, MOHOIIMpHUHHBIE). [lomyXupHOE U KypCHUBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHUIBI, a03alHBIA OTCTYI, HHTEPBA,
BbIpaBHUBaHKUE. CTHIIEBOE (hOpMATUPOBAHUE

3.4 CtpykTypupoBanue UWHGOpPMALMM C TOMOIIBI0  CIHCKOB H  TaOJMII.
MmuoroypoBHeBble ciicku. JJoO0aBneHue Tabnuil B TEKCTOBBIE JJOKYMEHTBI

3.5 BceraBka m3o0pakeHHii B TEKCTOBBIE JOKyMeHTHL. OO0TekaHue H300pakeHUuin
TEeKCTOM. BKITIOUeHHE B TEKCTOBBINM JOKYMEHT AHArpaMm U (hopmMyt

3.6 [TapameTpsl cTpaHullbl, HyMmepanus crpaHull. JloGaBieHue B JOKyMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7 IIpoBepka mnpasBomnmucanus. PacctaHoBka mnepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBanue Tekcra. KommbroTepHsiil nepeBos. Mcnonbp3oBanue
cepBHUCOB ceTu MHTepHeT 1715 00pabOTKH TeKCcTa

3.8 3HaKOMCTBO ¢  TpaUuUecCKUMH  peAakTopaMu. PacTpoBble  pHCYHKH.
Hcnonp3oBanue rpadpuyecKkux NPpUMUTHBOB

3.9 Ornepanuy peakTHpOBaHUs TpaPUIeCKuX OOBEKTOB, B TOM YHCIE ITU(POBBIX
dororpaduii: n3mMeHeHue pasmepa, oOpes3ka, MOBOPOT, OTpakeHHe, pabora ¢
obnactssMu (BBIZICJICHHE, KOMHUPOBAaHWE, 3ajJMBKa IIBETOM), KOPPEKIUS IBETA,
SPKOCTU ¥ KOHTPACTHOCTH

3.10 |Bekropnas rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEICTBAMHU
TEKCTOBOTO TIpolieccopa WM JPyrux mnporpamm (mpuiokeHuid). JlobGaBienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11 [TonroroBka MyIbTUMEIUUHBIX mpe3eHTanui. Cnaiin. JloOaBrneHue Ha crlaiin
TekcTa U n300paxkeHuid. PaboTta ¢ HECKOJIBKUMU ClaiijaMu

3.12 JloGaBneHue Ha ciaii ayJMOBU3yalbHBIX JAHHBIX. AHUMaIMs. [ unepccpuiku

Tabmauua 12.2

[IpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OCHOBHON
o0OpasoBarebHON IporpamMmsl (8 Kiacc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNIbHON MTPOrpaMMbl OCHOBHOT'O 00IIIeTO 00pa30BaHuUs
pe3ynbTaTta

1 I[To Teme "TeopeTnueckue OCHOBBI HHPOPMATUKU"




1.1 [losicHATP Ha @OpuUMepax pa3audus MEXAY [O3UIUOHHBIMH U
HEIMO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS

1.2 3anuchiBaTh M CpaBHMBaTh ILeible uucina oT 0 no 1024 B pa3nuuHbIX
MO3UIMOHHBIX CUCTEMaX CUHMCIEHUs (C ocCHOBaHUSIMU 2, 8, 16), BBHIIIOJIHATH
apu(dMeTHUeCKue Onepay HajJ HUMH

1.3 PackpbiBaTh cMBICT MOHATUN "BbICKa3bpiBaHUE", "jormyeckas omnepanus’,
"Jorudeckoe BelpaxeHue"

1.4 3anuchiBaTh JIOTMYECKHE BBIPAXKEHHSI C HCIOJIb30BAHUEM JAU3BIOHKIUU,
KOHBIOHKIIUU U OTpI/II_[aHI/ISI, OHpeIIGJISITL HNCTHUHHOCTh JIOTHUYCCKUX
BBIPOKCHHM, €CJIM M3BECTHBHI 3HAYCHHUS WCTUHHOCTH BXOISIIMX B HETO
HepeMeHHLIX, CTpOI/ITb Ta6JII/II_H:I HNCTHUHHOCTHU IJIA JTIOTHYCCKUX BLIpa)KeHI/Iﬁ

2 ITo Teme "Anropur™sl 1 nporpaMmMupoBaHue”

2.1 PackpsiBath cMbICH MOHATHI "HcnoaHuTens", "anroputm", "mporpamma’,
MOHUMAs Pa3HUILY MEXAY yHOTpeOJIeHHEM 3TUX TEPMUHOB B OOBIIEHHOU
peuu u B MHPOpPMATHKE

2.2 OnucelBaTh aIrOpUTM pELIEHMs 3aJladdl pa3IMYHBIMHM CIOCOOaMH, B TOM
qucie B BUAE 0JI0K-CXeMbl

2.3 COCT&BJ’ISITB, BBIIIOJIHATE BPYYHYHO W HAa KOMIIBIOTCPE HCECJIOKHBIC
AJITOPUTMBI C HCITIOJIB30BAHUEM BETBJICHUM H OUKIIOB JId YIIPAaBJICHHUA
HUCIIOJTHUTCIIAMUA

2.4 Hcmonp30BaTh KOHCTAHTHI U NEPEMCHHBIC PA3JIMYHBIX TUIIOB (‘-II/ICJ'IOBBIX,

JJOTUYECKHX, CI/IMBOJ'II)HI)IX), a TaKXE COoACpKAIIME HX BBIPAXKCHUA,
HCIIOJIB30BATh OIICPATOP NPHUCBANBAHUA

2.5 Hcnonb3oBaTh Tpu  pa3paboOTKe NPOrpaMM JIOTMYECKHE 3HAYCHHMS,
OIEpaLMU U BBIPAXKEHUS C HUMU

2.6 AHanu3upoBaTh MPEIIOKEHHBIE AJTOPUTMBI, B TOM YKCJIE OINPEICATH,
KaKue pe3yJjibTaTbl BO3MOXHBI IIPU 3aJdHHOM MHOKCCTBC HWCXOJHBIX
3HAYECHUU

2.7 CozmaBaTh M OTJIAXKUBaTh MpPOTpaMMbl Ha OJHOM U3  SI3BIKOB

nporpammupoBanusi (Python, C++, Ilackans, Java, C#, LkonbHbIi
AnropuTMHYeCKH  SI3BIK), peamu3ylolue HECIOXKHbIE aJITOPUTMBI
00pabOTKM YUCIIOBBIX JIAHHBIX C UCTIOIB30BAHUEM IIMKJIOB U BETBJICHUH, B
TOM YHCJIE Peau3yIolie IPOBEPKY IEIMMOCTH OJHOIO LIEJI0ro Yucia Ha
JpyToe, MPOBEPKY HATYPaJIbHOTO YKCIIa HA TIPOCTOTY, BBIACTICHUS LUD U3
HaTypaJbHOI'O YuCIIa

Tabauua 12.3

[TpoBepsieMbie 37IeMEHTHI coepkanus (8 kiacc)

Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUS




TeopeTnueckne 0OCHOBbI HHPOPMATHKU

1.1

HGHOSI/IHI/IOHHI)IG W IIO3MIIMOHHBIC CHUCTEMBbI CUHCIICHHA. AJ'I(i)&BI/IT. OcHoBanue.
Pa3BepHyTa51 (bopMa 3alliucu 4ucia. HepeBo,u B JCCATUYHYIO CHUCTECMY YHUCCII,
3alMMCAHHBIX B APYTHUX CUCTEMAX CHHUCICHUA

1.2

PumMmckas cucrema cuucieHust

1.3

JBonunas cucrtema cuucinenus. [lepeBoa uenbix uncen B mpenenax ot 0 qo 1024 B
JIBOMYHYIO CHUCTEeMYy cuuciieHus. BoceMepuunas cuctema cuucienus. llepeBon
YHCeJl U3 BOCBMEPUYHOW CHUCTEMBbI B JIBOMYHYIO M JIECSITUYHYIO CHUCTEMBI U
obparno. IllectHaamarepuuHas cuctemMa cumcieHus. llepeBox umcen wu3
MIECTHAAATEPUYHON CUCTEMBI B JBOWYHYI0, BOCBMEPHYHYIO U JECATHYHYIO
CHCTEMBI U 00paTHO

1.4

Apudmernueckre onepanu B JBOUYHON CUCTEME CUUCIICHHUS

L.5

Jlornueckue BBICKA3bIBAHUSL. Jlorndyeckne  3Ha4YeHHS  BBICKA3bIBaHHM.
DjieMEeHTapHblE W COCTaBHbIE BbICKa3biBaHUA. Jlormdeckue omneparuu: "u"
(KOHBIOHKIIMS, JIOTMUECKOE YMHOXEHHE), "Win" (IAU3bIOHKIUS, JOIMYecKoe
cioxxenue), "He" (mormyeckoe orpurianue). [IpuopuTeT JOrHYECKUX OIeparui.
Ornpesenienrie MICTHHHOCTH COCTABHOTO BBHICKA3bIBAHUS MPY U3BECTHBIX 3HAYEHUSX

HCTHUHHOCTHU BXOJAIIHUX B HET'O 3JICMCHTAPHBIX BBICKA3bIBaHHUI

1.6

Jlornueckue BBIPAXKCHUS. HpaBI/IJ'Ia 3aIIiCH JIOTHYCCKHX BBIpa)KCHI/II;’I. HOCTpOCHI/Ie
Ta6J'II/IH MCTHUHHOCTHU JIOTUYCCKUX BI)Ipa)KeHI/Iﬁ

1.7

Jlorndueckue 31eMeHTHl. 3HAKOMCTBO C JIOTUYECKHUMU OCHOBAMH KOMIIBIOTCPA

ANTOPUTMBI U IPOTPAMMUPOBAHKE

2.1

[Toustue anroputma. VcnoaHuTenun ajaropuTMoOB. AJTOPUTM Kak IUIaH
YHpaBJCHUA UCTIOJIHUTCICM

2.2

CaotictBa anroputma. CriocoObl 3amucy aliroputMa (CIOBECHBIH, B BUIE OJIOK-
CXEMBI, IIporpamMMma)
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Anroputmuueckrue KoHCTpykumu. Koucrpykius "cnepgoBanue". JInHeWHBIM
anroput™M.  OTrpaHUYEHHOCTh  JIMHEWHBIX  aJTOPUTMOB:  HEBO3MOXKHOCTH
MPEeyCMOTPETh 3aBUCUMOCTD MOCIEA0BATEIbHOCTH BBIMOIHIEMBIX JIEUCTBUN OT
MCXOJIHBIX JIAaHHBIX

2.4

Konctpykuust "BerBieHue": monHas W HemoiHas (opMbl. BrimonHeHue wu
HEBBINIOJHEHUE YCIIOBUS (MCTUHHOCTB U JIOKHOCTh BbICKa3biBaHUs). [IpocTbie u
COCTaBHBIE YCJIOBHUS

2.5

KoncTpykuus "noBropeHue": IUKIBI € 3aJaHHBIM YHCJIOM HOBTOPEHHH, C
YCIJIOBUEM BBINOIHEHHUS, C IEPEMEHHON LIUKJIA

2.6

PazpaGotka i (opMaTbHOTO UCIOJHUTENS alropuT™Ma, MPUBOISIIIETO K
TpeOyeMoMy pe3ynbTaTy MpH KOHKPETHBIX HCXOJIHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM LMKJIOB UM BETBICHUM A
yopasieHusi  (HOpMaJbHBIMU  HCIOJHUTENSIMHU. BblloNHEHHE  aJropuTMOB
BPYUHYIO M Ha KoMIibtoTepe. CHHTaKCHYeCcKHe U JIornueckue omrOku. OTka3sl




2.7 SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuueckuit  SI3pik). Cuctema mNpOrpaMMUPOBAHMS: PEJAKTOP TEKCTa
Mporpamm, TPAHCIATOP, OTIATUUK

2.8 Ilepemennas: tun, uMmd, 3HadeHue. Llenble, BEIIECTBEHHBbIE U CHMBOJBHBIC
[IEpEMEHHBIE
2.9 Oneparop mnpucBauBaHus. ApuPMETHUECKHE BBIPAKEHUS U TOPSAIOK UX

BBIYHCIICHHUA. OnepauHH C ICJIBIMHU YHUCIaMH: HECJIOYHUCIICHHOE ACICHUC, OCTATOK
OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOI'O TEJIOr0 YrUcCiia Ha APYTroc

2.10 |BerBnenus. CocTaBHbIE YCIOBHS (3alIUCh JIOTUYECKUX BBIPAKEHUI HAa U3y4aeMOM
A3bIKE IPOrpaMMUpoBaHus ). HaxoxieHrne MUHUMyMa U MakCUMyMa U3 ABYX, TPeX
U 4eThIpex uncen. Pelenne KBaJpaTHOro ypaBHEHUS, UMEIOILIETO BELLIECTBEHHBIE
KOpHHU

2.11 | duanoroBasi OTJiaJKa MpOrpaMM: MOIIArOBO€ BBINOJIHEHUE, MPOCMOTP 3HAYCHUH
BCJINYHMH, OTJI&I[O‘-IHBIﬁ BBIBOJ, BBI60p TOYKH OCTaHOBa

2.12  |Huxn ¢ ycnoBueMm. Anroput™ EBkiauaa /i HaX0XA€HHUS HAauOOJbIIEro 0OLIEro
JeTUTENs ABYX HAaTypalbHBIX dncell. Pa30neHune 3ammcu HaTypaslbHOTO YMCIia B
MO3HUIIMOHHOM CHCTEME C OCHOBAaHHEM, MEHBIITUM MU paBHBIM 10, Ha OT/IENbHbIE

udpe1

2.13  |luxna c nepeMeHHOM. AITOPUTMBI IPOBEPKHU ASIUMOCTH OJTHOTO LEJIO0r0 YUCIa Ha
JIpyroe, NpoBEPKH HATYPAJIbHOTO YUCIIA HA IPOCTOTY

2.14 |OOpaboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonpHast oOpabGoTka cTpok. Ilojacuer yacTOTHl MOSIBIEHUS CHMBOJIA B
ctpoke. Berpoennsie GyHKIum a1t 00pabOTKH CTPOK

2.15 |OmnpeneneHue BO3MOXHBIX pe3yJbTaTOB pPAa0OTHI alropuUTMa MpH 3aJaHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OIPEJIEICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOAIINX K JAHHOMY pe3yibTaTy

Tabnuua 12.4

[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbpHOM mporpaMmel (9 kiacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus
pe3yJbTara
1 ITo Teme "lludpoBas rpaMOTHOCTB"
1.1 Hcnonp30BaTh  COBpEMEHHBIE WHTEPHET-CEPBUCHI (B TOM  YHUCIIE

KOMMYHUKAITMOHHBIE CEPBUCHI, OOJaYHBbIC XPaHWIHINA TAHHBIX, OHJIAiH-
MPOrpaMMBbI (TEKCTOBbIE U rpauuecKue peaakToOphl, Cpebl pa3paboTKU) B
y4eOHOW U TTIOBCETHEBHOM JIeATEITLHOCTH

1.2 [IpuBOIUTE NpUMEpPHI HCIONB30BAHUS I'€OMH()OPMALIMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYJApCTBEHHBIX  YCIyI, 00pa3oBaTeibHBIX CEpPBUCOB




WuTepHera B yueOHOM U MOBCETHEBHON JESATENILHOCTH

1.3

Hcnonp30BaTh  pa3iWYHbIE CpPEACTBAa  3alIUTHl  OT  BPEIOHOCHOTO
IPOTPaMMHOT0 00ECIeUeHHUs, 3alUIIATh EPCOHATBHYI0 HH()OPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JIOCTYNIAa M €ro MOCIEICTBUI (pa3riameHus,
IOJMEHBI, yTpaTbl IAHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTMYECKHX WU
COLMAIBHO-TICUXOJIOTUYECKAX aCIEeKTOB HCIIOJIb30BaHUs ceTu VHTepHer
(ceTreBasi aHOHUMHOCTb, LM(POBOH clell, ayTEHTUYHOCTb CYOBEKTOB M
pPECYpCOB, OMMACHOCTh BPEJOHOCHOTO KOJIA)

1.4

Pacrio3naBaTh TONBITKM W TpeAynpekIaTb BOBIeYeHHE cel0s U
OKpPY’)KaIOIIMX B JIECTPYKTHBHbIE U KpPUMHHAJbHbIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucie KHOepOyITUHT, (GUIITIHT)

ITo Teme "Teopernueckue oCHOBBI HHDOPMATHKH"

2.1

PackpeiBath cmbici moHATHH '"Mozens", "MoaenupoBaHue", onpencssaTh
BUJIBI MOJIEJCH, OIEHMBATH aJIEKBAaTHOCTh MOJEIN MOJCIUPYEMOMY
00BEKTY M LIETSAM MOJICITHPOBAHUS

2.2

Hcnonb3oBate rpadsl U IepeBbs Ul MOAEIHUPOBAHUS CUCTEM CETEBOW U
MEePAPXUUECKOH CTPYKTYPBI, HAXOJUTH KpaTyaiimuii myTh B rpage

ITo Teme "AnropuT™msl 1 porpaMmupoBaHue”

3.1

Pa36uBate 3amaun Ha 1MoA3agavm, COCTABIATH, BBHIOIHATH BPYUYHYIO M HA
KOMIIBIOTEPE HECIJIOKHBIE AJITOPUTMBI C MCIOJIB30BAHUEM BETBIICHUMU,
LIUKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JIJIsI yIIPABICHUS UCTIOJTHUTEIISIMU
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CocTaBiiTh M OTJIAXKUBAaTh MPOrPAMMBI, pEaTU3yIOIIUE THUIIOBBIE
QITOPUTMBI 00paOOTKU YMCIOBBIX MOCIIEA0BATENILHOCTEHN NI OTHOMEPHBIX
YHUCJIOBBIX MAacCHBOB (TIOMCK MaKCHMyMOB, MHUHHUMYMOB, CYMMBbI WJIH
KOJINYECTBA HJIEMEHTOB C 3aJJaHHBIMH CBOWMCTBaMM) Ha OJTHOM U3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IIkombHbIi
AnroputMuyeckuii S3bIK)

I[To Teme "MHpopmarmonHbie TeXHOIOTUN"

4.1

Beibupate cnoco® mpeacTaBieHUS JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amaueil (TaOauIel, CXeMbl, TpadUKH, TUATPAMMBI) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX IMPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

4.2

Hcnonp30BaTh JJIEKTPOHHBIE TaOMUIBI I 00pabOTKH, aHaiIu3a U
BU3yaJIU3aI[MU YUCJIOBBIX JIAHHBIX, B TOM YHCJIE C BBIJICJICHUEM JIHara30oHa
TaOJIMIBI U YHIOPSAOYMBAHUEM (COPTUPOBKOIA) €T0 2JIEMEHTOB

4.3

Co3naBath ¥ MPUMEHATH B JIEKTPOHHBIX TaOIMIaX GOPMYJIBI AJIs1 pacueToB
C  WCIOJIb30BAaHHMEM  BCTPOCHHBIX  apudMeTHUecKuX  (QyHKIHHA
(cyMMHUpOBaHHUE | TO/ICYET 3HAUYCHHH, OTBEYAIOIINX 3aJaHHOMY YCIIOBHIO,
cpenHee apupMeTHYecKoe, MOUCK MAaKCHMAaJIbHOTO W MHUHHUMAIBLHOTO
3HAYEHHS), AOCOIIOTHOM, OTHOCUTEILHON, CMEIIIAaHHOW aJipecalin

4.4

Hcnonbs30BaTh 9JICKTPOHHBIC Ta6J'II/II_U>I AJI1 YUCIICHHOT'O MOACIIMPOBAHUA B




IIPOCTBIX 3a7auax U3 pa3HbIX MIPEIMETHBIX o0nacTen

Tabmuma 12.5

[TpoBepsiemble 351eMeHTHI conepkanus (9 kiacc)

Kon ITpoBepsieMblii 2IEMEHT COJIEP/KaHUS
1 [Tudposast rpaMOTHOCTH
1.1 I'mo6anbuass cets Wurepuer. IP-ampeca y3noB. CereBoe XpaHEHHE ITaHHBIX.

MeTo1b1 UHIMBUAYIBHOTO ¥ KOJUIGKTUBHOTO pa3MEIICHUsI HOBOW WH(MOpPMAIINH B
I/IHTepHeTe. bonbnine JaHHBbIC (I/IHTCpHCT-I[aHHBIe, B YaCTHOCTHU HJaHHBIC
COITMATHHBIX CETEH)

1.2 [Tonsitne 00 wHbOpMaIMOHHOW O€30macHOCTH. YTPo3bl HHGOPMAIIMOHHON
Oe3omacHoCTH TIpu paboTe B IIIOOATBLHOW CETH M METOJIbI MPOTUBOACHCTBHS WM.
[TpaBuia Ge3omacHol ayTeHTHU(UKAMU. 3allUTa JTUYHONH HHPOpPMAIMH B CETU
WNurepner. be3zonmacHele  cTpatermu  HoBedeHUs B cetd  VIHTepHer.
[IpenynpexaeHue BOBIEYEHHsS] B JIECTPYKTUBHBIE W KpHUMHUHAJIbHBIE (POPMBI
CETeBOI aKTUBHOCTHU (KHOEpOYyJUIMHT, (GUIIKHT U APYTHE HOPMBI)

1.3 Bunsl nestenpHocTn B MHTepHeTe. MHTEpHET-CEpPBHUCH: KOMMYHHKAIIMOHHBIE
CepBUCHI (IOYTOBas ClIyk0a, BUIECO-KOH(EPEHL-CBSI3b U JIPYTHE), CIIPaBOYHbIE
CIIyXObl (KapThl, pacHmUCaHWsl W JPYTUe), IOUCKOBBIE CIYXKOBbI, CIy>KOBbI
OOHOBJICHHMSI TMPOTPaMMHOI0 obecredeHus: U JApyrue ciyxObl. CepBHCHI
rocyJapcTBeHHbIX ycryr. O0naunble XpaHwmniia JaHHbIX. CpecTBa COBMECTHOM
pa3paboTKu JOKyMeHTOB (oHmaiH-0¢uckl). [[porpammHoe obecriedeHne kak BeoO-
CEpPBHUC: OHJIAWHOBBIC TEKCTOBBIC M TPapUUECKUE PEAKTOPBI, CPEIbI pa3paboTKH

porpamMm
2 Teoperuueckre 0OCHOBBI MH()OPMATHKH
2.1 Mogens. 3anaud, pemaemble ¢ MOMOUIbIO MojenupoBaHus. Kiaccugpukamuu

Moneneil. Marepuanbuble  (HaTypHble) U HHQOPMAIIMOHHBIE  MOJIEIH.
HenpepeiBHble U auckperHble Moaenu. MmurtanuonHele Mozaenu. Hrpossie
mojenu. OLeHKa COOTBETCTBHA MOJEIN MOJAEIMPYEMOMY OOBEKTYy U LEISIM
MOJIETTUPOBAHUS

2.2 Tabnuunsle Moaenu. Tabauna Kak MpeaCTaBICHUE OTHOICHHS

2.3 bazel qarabIX. OTOOP B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 33 JAHHOMY YCIOBHIO

2.4 I'pad. Bepmmna, pedpo, myTs. OpHeHTHPOBaHHbBIE 1 HEOPHUEHTHPOBAHHBIE TPadBbI.
JnuHa (Bec) pebpa. Becomas matpuma rpada. JnmuHa myTH MexIy BeplIdHAMU
rpada. Ilouck ontumansHOro mytu B rpade. HauanpHas BepmmrHa (MCTOYHHK)
KOHEYHasl BepIlIMHa (CTOK) B OpPUEHTUPOBAHHOM Ipade. Boruncienne koauuecTsa
nyTeil B HaIIPaBICHHOM allMKIMYECKOM rpade

2.5 Hepeso. Kopenn, BepmmHa (y3en), JucT, pedpo (myra) aepesa. Beicota nepesa.
[MonnepeBo. Ilpumepsl wHcIONB30BaHMS JAepeBbeB. llepeOop BapuaHTOB C
MIOMOIIIBIO IepeBa




2.6

[lonsiThe MareMaTWyecKoW MOJAENU. 3aJayd, pelaeMble C  [OMOIIBIO
MaTeMaTUYeCKOro (KOMITBIOTEPHOTO) MOJEJIMPOBAHUS. Otnnune
MaTEeMaTHYECKON MOJIEN OT HAaTypHOM MOJIEH U OT CJIOBECHOTO (JIUTEPATYPHOIO)
OMHCaHUusg 00bEKTa

2.7

OTaIbl KOMIIBIOTCPHOT'O MOJCIIMPOBAHUA: IIOCTAHOBKA 3aJdayu, ITOCTPOCHUC
MaTeMaTHUIEeCKOM MOJCIIH, ITporpaMmMHas peajin3anusia, TCCTUPOBAaHUEC, IPOBCACHUC
KOMIIBIOTCPHOT'O 9KCIICPUMCHTA, aHAJIU3 €ro pe€3yJbTaTOB, YTOYHCHUC MOJACIIN

AJTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

Pazbuenue 3amaum Ha moxazazadyn. COCTaBlIEHHE aJTOPUTMOB U IPOrpamMM C
UCITIOJIb30BAHUEM BETBICHHMH, IIMKJIOB M BCIIOMOIATENbHBIX AJITOPUTMOB JUIS
YIPaBJIEHUS UCTIOIHUTENEM WIN APYTUMHU UCIOJHUTEISAMHU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocTaBiieHHE |
OTJIaJIKa IPOrPaMM, PEATU3YIOIIUX TUIIOBBIE aITOPUTMbI 00PaOOTKH OTHOMEPHBIX
YHCIIOBBIX MAaCCHUBOB, Ha OJIHOM W3 sI3BIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IllkonapHBI AJrOopuTMUYECKHN SI3BIK): 3amoJHEHUE
YHCIIOBOTO MAaCCHBa CIIYYalHBIMU YWCJIAMH, B COOTBETCTBUH C (HOPMYIIOH WK
IyTeM BBOJIa YUCEJI, HAXOXKICHUE CYMMBbI 3JIEMEHTOB MacCHBa, JINHEHHBIN MOUCK
33JIaHHOTO ~ 3HAY€HUs B MacCHUBE, IIOJICYET  JJIEMEHTOB  MAacCHUBa,
YVAOBIETBOPAIOIIUX  3aJaHHOMY  YCIOBUIO, HAXOXJCHHE MHHHUMAJIbHOTO
(MakcuMalibHOTO) AsieMeHTa MaccuBa. COpTUPOBKA MacCHUBa
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OO6paboTKka TOTOKAa MJAHHBIX: BBIYHCICHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(MeTHUeCKOoro, MHUHMMAJIbHOTO M MAaKCHUMAaJIbHOI'O 3HAYEHUS 3JIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YIOBIETBOPAIOIINX 3aJAHHOMY YCIIOBUIO
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VYnpasnenne. Curnan. OOpatnasi cBs3b. [lomydeHue cCHUTHAIOB OT HUPPOBBIX
JNaTYMKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka W apyroro). IIpumepsr
UCTIOJIB30BaHUSl TMPHUHIMIA OOpaTHOW CBSA3M B CHUCTEMax YIIPaBIICHHS
TEXHHYECKHMMHU YCTPOHCTBaMH, B TOM YHCIE B pPOOOTOTEXHHKE. [Ipmmepsr
PpOOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHUS JBUKEHUEM B TPAHCIIOPTHOM
cCHCTeMe, CBapOYHas JIMHUS aBTO3aBO/A, ABTOMATH3MPOBAHHOE YIPABICHHE
OTOTICHHEM JI0OMa, aBTOHOMHAsI CHCTEMa yTIPABIICHUS TPAHCIIOPTHBIM CPEACTBOM
U IpyTU€ CUCTEMBI)

HNHdopMalnoHHbIE TEXHOJIOTHH

4.1

[TonsiTne 00 37EKTPOHHBIX Tabiauuax. TUMBI JAHHBIX B SYEHKax 3JIEKTPOHHOM
tabnuuel. PenaktupoBanue u ¢popmatupoBanue Tadbaui. BerpoeHHble QyHKIMH
JUIA TIOMCKAa MaKCUMyMa, MUHHUMYMA, CyMMBI M CPEIHEro apu(pMeTH4ecKOro.
CoptupoBKa JaHHBIX B BbIIEJIEHHOM juamna3zoHe. Iloctpoenune npuarpamMm
(rucrorpamma, Kpyropas JuarpaMma, TodeuyHas jamarpamma). BeiOop Tuma
JuarpaMmsl

4.2

[IpeobpazoBanne (opmyn npu kornupoBaHuu. OTHOCHTENbHAs, aOCOJIOTHAS U
CMEIIaHHAs aJpecanus

4.3

YcnoBHBIE BBEIUHCICHUS B SJICKTPOHHBIX Ta6m/1uax. CyMMHpOBaHI/IC U IIoAcCYET
3HAYCHMM, OTBEYAIOIIUX 3aJaHHOMY yciioBuio. OOpaboTka O0ibIIMX HAOOPOB
JAaHHBIX. Yuciaennoe MOJCIMPOBAHUC B 3JICKTPOHHBIX Ta6111/1uax




4.4 Pone mH(pOpPMAITMOHHBIX TEXHOJIOTHH B Pa3sBUTHH IKOHOMHKH MHpPA, CTPAHBI,
peruona. OTKpbITble OOpa3zoBaTenbHble pecypchl. IIpodeccun, cBsizaHHBIE C
UHPOpPMATUKON ¥  HMHOOPMAIIMOHHBIMH  TEXHOJOTHAMHU:  BeO-Iu3aifHep,
NPOTPaMMHCT,  Pa3pabOTYMK  MOOWJIBHBIX  NPHIOXKEHUH, TECTHPOBLIMK,
ApPXUTEKTOP MPOTPAMMHOTO OOECIICYCHHUsI, CICHUAUCT 10 aHaJM3y JaHHBIX,
CHCTEMHBII aIMHHUCTPATOP

148.8. Jlns1 mpoBeieHUs OCHOBHOTO TOCYIapPCTBEHHOTO 3k3aMeHa 1o nHpopmatuke (OI'D mo
nHPOpPMATHUKE) UCHONB3YeTCsl TNepedyeHb (Koaum(puKaTop) TMpoBepsieMbIX TpeOOBaHUN K
pe3yinbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNIbHOM MpOrpaMmbl  OCHOBHOTO — OOILEro
00pa30BaHUs U HIIEMEHTOB COACPIKAHUS.

Tabnuna 13
[TpoBepsemsie Ha OI'D no unpopmaTike TpeOOBaHUS
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus
Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM 0a30BOTO YPOBHS
MIPOBEPSEMOr0 | OCBOCHMS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
TpeOoBaHUS oOpa3zoBanus Ha ocHoBe ®I'OC
1 3HaTh (TOHUMATB )
1.1 Branenne oCHOBHBIMM MOHATHSMHU: MH(OpManus, nepegada, XpaHeHUEe U

o0paboTka wH(OPMAIUH, aNTOPUTM, MOJENb, HU(PPOBONW MPOIYKT M UX
UCIIOJIb30BAHUE /IS PEIICHNUS YUeOHBIX M IPAKTUYECKHX 33/1a4

1.2 BrnageHue NOHATHAMM: BBICKAa3bIBAHUE, JIOTHYECKAS ONIEpaLys, JOTHIECKOE
BBIPAKCHHE
2 YMmerb
2.1 YMeHue onepupoBaTh €IMHULAMU U3MEpPEHUs] NH()OPMALIMOHHOTO 00beMa

H CKOPOCTH IICpCAavIn JaHHBIX

2.2 YMeHue 3anuchIBaTh U cpaBHUBATH Lieible uncia oT 0 1o 1024 B paznuuHbIX
MO3UIIMOHHBIX CHCTEMaX CUHCIICHHS C OCHOBAaHHSAMH 2, 8, 16, BBITOIHSITH
apudMeTHYeCKue Onepay HajJl HUMH

23 YMeHue KoJupoBaTh U IeKOAUPOBATH COOOIICHHS 110 3aJaHHBIM IIPaBUIIAM;
IIOHUMaHHE OCHOBHBIX NPUHLIUIIOB KOJUPOBAHUS HHPOPMALIUU PA3IUYHON
HPUPOIBI: TEKCTOBOMU, rpadpuueckoi, ayauo

2.4 YMeHue 3anuchiBaTh JIOTHUECKHE BBIPAXKEHUS C  HCIOJIb30BaHUEM
JTU3BIOHKIIMYM, KOHBIOHKIMU U OTPUIAHMS, ONPEAeNsiTh HCTUHHOCTD
JIOTUYECKHUX BBIPAKEHUM, €CITH U3BECTHBI 3HAUCHHS] HCTUHHOCTH BXOSIIIUX
B HEro IEpPeMEHHBIX, CTPOUTHh TAOJUIBI MCTUHHOCTU JUISl JIOTUYECKHX
BBIPKCHUI; 3aMHUCHIBATH JIOTMUECKUE BBIPAKECHHSI HAa U3Y4aEeMOM S3bIKE
IPOrPaMMUPOBAHHUS

2.5 VYmenue COCTAaBJIATH, BBIIOJHATH BPYYHYIO U HAa KOMIIBIOTECPEC HECJIOKHBIC




AITOPUTMBI JUIsl yrpasieHus ucnonHurensmu (Yepenamka, YepTe:xkHUK U
JpyTue); co3/laBaTh W OTJIAXMBATH MPOrPaMMbl HAa OJHOM H3 S3bIKOB
nporpammupoBanusi (Python, C++, Ilackams, Java, C#, LkonbHbIi
AnropuTMuYecKHii  SI3bIK), peamu3yrolue HECIOXKHbIE aJITOPUTMBI
00pabOTKM YMCIIOBBIX JAAHHBIX C MCIIOJB30BAHHEM ILUKJIOB U BETBJICHUN;
yMeHHEe pa30uBaTh 3aJaud Ha MOA3a/adyM, MCIOJIb30BaTh KOHCTAHTBHI,
MIEPEMEHHbIE U BBIPAKEHUS Pa3IMYHBIX TUIIOB (YHMCIIOBBIX, JIOTUYECKUX,
CHUMBOJIbHBIX); AQHAJIM3UPOBATh MPEUIOKEHHBIH alITOpUTM, OMNPEAEATh,
KaKhe pe3ysibTaThl BO3MOXHBI IPH 33JaHHOM MHOYKECTBE HMCXOHBIX
3HaYeHUN

2.6 YMeHue 3amucarh Ha HU3Yy4aCMOM S3BIKC IMPOTrpaMMHUPOBAHUA aJITOPUTMBI
MMPOBEPKHU JCIMMOCTH OJHOI'0 MHECJI0ro 4Yuciia Ha ApPYroc, INIpOBCPKHU
HATYpPaJIbHOTO 4YHUCJIa Ha MPOCTOTY, BBIACICHUS LII/I(I)p U3 HaTypaJbHOI'O
qucia, ITIOHUCK MaKCMMYMOB, MHWHUMYMOB, CYMMBI YHCI0BOM
oCICa0BaTCIAbHOCTHU

2.7 Bnagenue yMeHUEM OpUEHTHPOBATHCS B HEPAPXUUECKOH CTPYKType
GaiinoBoil cuctembl, paboTaTh ¢ (alIOBOM CHCTEMOW MEPCOHAIBHOTO
KOMIIBIOTEpa C HCIOJIb30BaHHEeM rpaduueckoro mHTepdeiica, a UMEHHO:
CO31aBaThb, KOIMUPOBATh, IICPEMCIIATH, IMMEPCUMCHOBLIBATH, YAAJIATh H
apXUBUPOBATH (DANITBI U KATATIOTH

2.8 Brnanenne yMeHUSMU M HaBBIKAMM HCIOJIBb30BaHUS MH()OPMAIIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH JUIsl TMOMCKA, XpaHEHus, o0paboTKU U
nepeaay U aHaJiu3a pa3INyHbIX BUJOB HH(pOpMAIUU

2.9 YMeHue BbIOMpaTh CIOCOO TMPEICTABICHUS JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amaueil (TaOJauIbl, CXeMbl, TpadUKH, TUATPAMMBI) C
HCTIOJIB30BAHUEM COOTBETCTBYIOIIMX IMPOIPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

2.10 YMeHne GopMann3oBaTh M CTPYKTYPHPOBATh HH(DOPMAIMIO, WCTIONB3YS
QJIGKTPOHHBIE TAaONMMIBI JUIsi OOpaOOTKH, aHanu3a ¥ BU3yaIW3alHU
YHCJIOBBIX JIaHHBIX, B TOM YHCIIE C BBIICJICHUEM JUana3oHa TaOIHIbl U
YHOPSAOYMBAHUEM (COPTHUPOBKOM) €ro 3JEMEHTOB;, YMEHUE MPUMEHSThH B
DIIEKTPOHHBIX TaONMIAx (GOpMyINbl Ui pPacdyeToB C HCIOJIb30BaHHEM
BCTPOCHHBIX (YHKIUH, aOCONOTHOH, OTHOCHUTENBHOH, CMEIIaHHON
aJipecallii; HWCIOIb30BaTh JIIEKTPOHHBIC TAOMHIBI JUIS YHUCICHHOTO
MOJICTTUPOBAHUS B TIPOCTHIX 3a/1a4aX U3 Pa3HbIX MPEIMETHBIX o0yiacTeit

Tabmuma 13.1

Ilepeuennb 351eMEHTOB coaepkaHus, mposepsieMbix Ha OI'D
1o uHpopmaTuke

Kon [IpoBepsieMBbIil 3JIEMEHT COAECPIKAHUS

1 Hudposas rpaMmoTHOCTD

1.1 | ®aiinel u nanku (kartamoru). [IpuHIUIBEI TOcTpoeHus (daimoBeix cucteM. [lomHoe nmst daiina
(mamkm). [TyTs k daitny (manke). PaboTta ¢ ¢aiinamu 1 katanoramu cpeicCTBaMU OTIEPAITUOHHOMN




CHCTEMBI: CO3/laHME, KOIMPOBaHME, NEpEeMEIIeHNe, IepeuMeHOBaHNEe U yaalneHne (aiioB u
nanok (karanoroB). Tumsl ¢aitnos. CoiicTBa ¢aitnos. daiinoselii Mmenemkep. [louck daiinos
CpeACTBaMH OTEPAIMOHHON CUCTEMBI

1.2

O6benuHeHne KoMIbIOTEpOB B ceTh. CeTh MHTEepHeT. Beb-cTpanuma, BeO-caiit. CTpyKkTypa
anpecoB BeO-pecypcoB. bpaysep. [louckoBsie cuctemsl. Ilonck nHpOpMauy Mo KIHOYEBBIM
CJIOBaM U 10 U300paxKeHHUIO.

JlocToBepHOCTh HH(OPMAaLIUH, TOTyYeHHON 13 MIHTepHeTa.

[P-anpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JIMCKpeTHOCTh JAaHHBIX. BO3MOKHOCTh ONMCAHUS HENPEPBIBHBIX OOBEKTOB U IPOLIECCOB C
MIOMOIIBIO JUCKPETHBIX JaHHbIX.

CumBoit. Andasut. MomHocThs andasurta. [[Bondnsiii andasut. KommuecTBO BCEBO3MOKHBIX
CJI0B (KOJJOBBIX KOMOMHAIMIT) (PUKCHPOBAHHOM ATUHBI B IBOUYHOM anihaBute. [IpeobpazoBanue
aroboro andasuta K JBoMyHOMY. KonMuecTBO pasinMyHBIX CIOB (PUKCHPOBAHHOW JUIMHBI B
ashaBuUTE ONpEEICHHON MOIIIHOCTH.

KoaupoBaHnue cMMBOIOB OHOrO ajgaBUTa ¢ MOMOIIBIO KOJOBBIX CJIOB B JIpyroMm ajiaBuTe,
KO/I0Bas TabyuIa, JeKOIUpOBaHHE.

KomupoBanue TtekcTtoB. PaBHOMepHbIli kon. HepaBHomepnbiii kon. KomaupoBka ASCIL
Bocsmubutabie koauposku. [lonstue o kogupokax UNICODE. JlekonupoBaHue cooOmeHHi
C MCII0JIb30BaHUEM PAaBHOMEPHOI'O M HEPABHOMEPHOIO Koja. MHpopMamoHHbIil 00beM TeKCTa

2.2

WNudpopmannonHblii 00beM JaHHbIX. BUT - MUHMMalIbHAS €IMHUIIA KOJIMYECTBa MH(pOpMaLUH -
JIBOWYHBIN pa3psan. Eaununsl m3mepeHus nHPOPMAIMOHHOTO oObeMa MaHHBIX. bur, OailT,
KUJI00alT, Meraba|T, ruradamr.

CkopocTb nepeauu JaHHbIX. EJUHULBI CKOPOCTH NEpeNayy JaHHbIX
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Konuposanue nsera. [{etoBsie Mmogenu. Moaens RGB. ['my6ouna xoaupoanus. [Tanurpa.
PactpoBoe u BekTOpHOE MpezcTaBienne n3oopaxenuil. [lukcens. Onenka nHGOPMAMOHHOTO
o0beMa rpauecKuX JaHHBIX JUTsI pACTPOBOTO M300paKEeHUS
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Konuposanue 3Byka. Pa3psimHOCTh 1 yactora 3anucy. KomrmuecTBo KaHAIOB 3aITiCH.
O1ieHKa KOJIMYECTBEHHBIX MTAPAMETPOB, CBS3aHHBIX C IPEJCTABICHUEM M XPaHCHHEM 3BYKOBBIX
(aiinos

2.5

Hemno3ummonnsle 1 MO3WIIMOHHBIE cUCTeMbl cuncieHus. Andasut. OcHoBanue. PazpepHyTas
(dopma 3anmcu uncna. [lepeBos B IECATUUHYIO CHCTEMY YHCET, 3alMCAHHBIX B IPYTUX CUCTEMAaX
CUMCIICHUSI.

Pumckas cucrema cuuciaeHust

2.6

JIBonuHas cucrema curcnenus. Ilepeson nensix uncen B npeaenax ot 0 o 1024 B neonunyro
cucreMy cumucieHus. BoceMepuuHas cucrema cuncienus. [lepeBon yucen u3 BOCBMEPUYHON
CHCTEMBI B JIBOMYHYIO U JECATUYHYIO CHUCTeMbl M oOpaTHo. lllecTHaauarepuynas cucrema
cuncnenus. [lepeBos uncen u3 mecTHaALATEPUYHON CHCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U
JIECATUYHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuy B IBOUYHON CUCTEME CUMCIICHUS

2.7

Jlormyeckue BbICKa3biBaHUs. Jlormueckne 3HAYEHUsS BBICKA3bIBAaHUM. OJIEMEHTApHbBIE U
cocTaBHble BbICKa3zbiBaHus. Jlormyeckue omnepauuu: "u" (KOHBIOHKLHUS, JOTHYECKOE
YMHOXXEHHE), "uan" (IU3BIOHKIMS, JJOTHYECKOE CIIOXKeHue), "He" (Jorndeckoe OTpHIaHHE).
[Ipuoputer noruueckux omepanuii. OnpeneneHrne UCTHHHOCTH COCTAaBHOTO BBICKA3bIBAHUS,

€CJIM HU3BCCTHBI 3HAUCHHUA HCTHHHOCTHU BXOIAIIHUX B HETO J3JICMCHTAPHBIX BBICKA3bIBaHUM.




Jlormueckue BblpakeHus. IlpaBuna 3amucu norumdeckux BblpaxeHuil. [locTpoenue Tabnui
VICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBOTCPA

2.9

HerCpBIBHBIe U JUCKPCTHBIC MOJCIIH. HMuTanoHHbIe MOIEIIH. I/IFpOBBIe MOACIIN. OI_ICHKa
AZICKBATHOCTHU MOACIIU MOACIIUPYEMOMY O6’BGKTy " OeJIsIM MOJCITUPOBAHUA

2.10

TabGnuunsle Mopenu. Tabnuua kak npeAcTaBIeHUE OTHOUICHHUS.
ba3bl nannbx. OTOOp B TAONIHUIE CTPOK, YOBIETBOPSIOMIUX 33JAHHOMY YCIOBHUIO

2.11

I'pad. Bepmuna, pedpo, myts. OpHeHTHPOBAaHHBIE U HEOPUEHTHPOBaHHBIE Tpadbl. [lnHa (Bec)
pebpa. BecoBas matpuna rpada. JnrHa myti Mexxay BepiinHamu rpada. [Touck ontumanbsHOro
nyth B Tpade. HauanpHas BepmmHa (MCTOYHMK) M KOHEYHAs BepHIMHA (CTOK) B
OpPUEHTUPOBAHHOM rpade. Beluncienne konmyecTBa MyTell B HANPAaBIEHHOM alMKIMYECKOM

rpade

2.12

HepeBo. Kopenb, BepiuHa (y3en), IucT, pedpo (myra) mepea. Beicora nepea. Ilogmepeso.
[Tpumeps! ucnonk30BaHus JepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO JepeBa

ANTrOpUTMBI U IPOTPAaMMUPOBaHUE

3.1

CpoiictBa anropurma. CrnocoObl 3amMcu anroputMma (CIOBECHbIM, B BHJE OJOK-CXEMBI,
IporpaMma).

CocraBieHue QIrOpUTMOB U IPOrpaMM C HCIIOJIIB30BAHMEM BETBJICHWM, LUKIOB U
BCIIOMOTATEJIbHBIX QJITOPUTMOB Il ympaBieHus ucnonanuteneM (Pobor, Yepenaiika,
UYepTeKHUK U Apyrue). BeinoiHeHne anropuTMoB BPyUHYIO U Ha KOMIIbIOTEpE

3.2

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBINH ANTOPUTMUYECKHIHA
SA3bIK).

Cucrema nporpaMMHUpPOBAHUS: PEITAKTOP TEKCTA MIPOTrpamMM, TPAHCIATOP, OTIAAUHUK.
[TepemenHas: Turm, ums, 3HadeHue. Lleapie, BEECTBEHHBIE U CHUMBOJIbHBIE IEPEMEHHBIE.
Omneparop mpucBauBaHus. ApUPMETHUECKHE BBIPAXKEHUS M TOPSJOK HX BBIYUCICHUS.
Omneparuu ¢ 1eNBIMUA YUCITIaMU: TIEJIOYUCIICHHOE JIEJIEHUE, OCTATOK OT JICJICHUS.

BerBnenusi. CocTaBHbIe YCTOBHS (3alUCh JIOTUYECKUX BBIPAKEHUU HAa HM3y4aeMOM SI3BIKE
nporpaMMupoBanus). Haxoxxaenne MUHIMYMa B MaKCUMyMa U3 JABYX, TPEX U YETHIPEX YHCE.
Pemenue kBagpaTHOr0 ypaBHEHUs, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

uxn ¢ yenosueM. AnroputM EBKiria i1t HaX0KI€HNS HAUOOJIBIIEro 00IIEero ASUTENs ABYX
HaTypalbHBIX YHcell. Pa3OneHue 3amucu HATypalbHOTO YHWCIIAa B TO3UIIMOHHOW CHUCTEME C
OCHOBaHHUEM, MEHBIITUM WK paBHBIM 10, Ha OTHETbHBIE TTUDPHI.

Hukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKU JEIUMOCTH OJHOTO LEJIOr0 4Yucia Ha APYroe,
MPOBEPKHU HATYPAIBHOIO YKCIIA HA IPOCTOTY
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O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MepeMeHHble. [locumBonbHAS
o0paboTka cTpok. [logcueT 4yacToThl MOSABICHHUS CUMBOJIA B CTpOKe. BeTpoenHble pyHKIUM 115t
00paboOTKHU CTPOK
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Onpez[eneHI/Ie BO3MOXXHBIX PE3YyJIbTAaTOB pa6OTI)I aJIropurMa npu 1aHHOM MHOXKCCTBEC BXOAHBIX
JaHHBIX, OIIPCACIICHUEC BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PC3YyJIbTATy

3.5

Ta6muunble BenmuuuHbI (MaccuBsbl). OiHOMepHBIE MaccuBbl. COCTaBIIEHUE M OTIIAJIKA TPOTPAMM,
peaTu3yoUUX TUIIOBBIE AITOPUTMBI 0OPAOOTKU OJTHOMEPHBIX YMCIOBBIX MACCUBOB, Ha OJTHOM
u3 s3elkoB  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbIH
AnroputMuyeckuii  SI3bIK): 3allOJHEHHE YHCIOBOIO MacCHBa CIIy4YallHBIMH 4YHCIaMM, B




COOTBETCTBUH € (POPMYJIION HITH IyTEM BBOJIA YHCEII, HAXOXKICHUE CyMMBI 3JIEMEHTOB MacCHBa,
JWHEHHBIA TOHMCK 3aJaHHOTO 3HAYCHUS B MacCHBE, IIOJCYET JJIEMEHTOB MacCHBa,
YIIOBJICTBOPSIONIMX 33JaHHOMY YCIIOBHIO, HAaXOXKICHHWE MHUHHMAJIBHOTO (MaKCHMAaJIbHOTO)
aseMeHTa MmaccuBa. COpTHpPOBKA MacCHUBa.

O06paboTKa MOTOKA JAHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CPEAHET0 apu(hMETHIECKOTO,
MHHUMAJIbHOTO W MaKCUMaJbHOTO  3HAUEHHWsS  DJIEMEHTOB  IIOCIEIOBATEILHOCTH,
yJIOBJIETBOPSIOIINX 33JaHHOMY YCIIOBHIO

3.6

Vopasnenue. Curnan. OOpatHas cBsizb. [lonmydeHue curHaiaoB OT LU(POBBIX IaTUYUKOB
(HampuMep, KacaHMs, pAacCTOSHUS, CBETa, 3ByKa). lIpumepsl HCHOIB30BAHUS MPUHIIMIIA
00paTHOM CBSI3U B CHCTEMAaX YIPABJICHUS TEXHUIECKIMHU YCTPOMCTBAMH C IIOMOIIBIO JATYHKOB,
B TOM YHCJI€ B POOOTOTEXHUKE

WndpopmanroHHble TEXHOJIOTUU

4.1

TexkcToBble JOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIla, ab3all, CTpOKa, CIIOBO,
CHUMBOJ).

TexcToBBIN MpoIIeCCOp - UHCTPYMEHT CO3JaHMs, PEIaKTUPOBAHMS U (JOPMATHUPOBAHUS TEKCTOB.
[IpaBuna HabGopa Tekcta. PemaktupoBanme Tekcra. CpoiictBa cumBoioB. [lpudt. Tums
mpudToB (pyOieHsle, ¢ 3acedKaMu, MOHOIUPHUHHEIE). [lomyKUpHOE ¥ KYpCUBHOE HAUepTaHHE.
CroiicTBa a03aleB: TpaHWIIBI, a03alHBIA OTCTYI, WHTEPBAJ, BbIpaBHHUBaHHE. [lapameTpsl
ctpanuibl. CTuneBoe popMaTupoBaHHE.

CrtpykTypHupoBaHue MH(OpPMALIMK ¢ IOMOIIbIO CIIMCKOB U TaOaul. MHOrOypOBHEBBIE CITUCKU.
JloGaBnieHue TabauIl B TEKCTOBBIE JJOKYMEHTHI.

BcraBka wu300pakeHWii B TEKCTOBbIE JOKYMEHTHL. (OOTekaHHWe H300paKEHUH TEKCTOM.
BxroueHre B TEKCTOBBIN JOKYMEHT Iuarpamm, Gopmysi, HyMepaluu CTPAHHULL, KOJIOHTHTYJIOB,
CCBUJIOK M IPYTHX AJIEMEHTOB

4.2

PactpoBslie pucynku. Vcnonb3oBaHue rpaduuecKux MPUMUTHBOB.

Omnepanyu pegakTHpOBaHUs rpaduyeckux OOBEKTOB, B TOM 4MCiIE IUPPOBBIX (oTorpadmii:
W3MEHEHHE pasMmepa, o0pe3ka, MOBOPOT, OTpakeHHe, pabora C obOiacTsaMu (BbIICICHHUE,
KOIIMPOBAHHKE, 3aJIMBKA I[BETOM ), KOPPEKIIH LIBETA, IPKOCTU M KOHTPACTHOCTH.

Bekrophas rpaduka. Co3ianre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH TEKCTOBOTO
mporeccopa Wi APYyrux mnporpamm (mpuioxenuid). /loGaBieHue BEKTOPHBIX PHCYHKOB B
JOKYMEHTBI

4.3

[ToaroroBka MynapTUMEIUHHBIX mnpe3eHTaruil. Craiin. [JloOaBneHwe Ha claig TekcTa W
n300paxenuii. Pabora ¢ HECKOJIBKUMH CIAi1aMHu.
JloGaBiieHre Ha claij] ayIMOBU3YaJbHBIX JJAHHBIX. AHUMAIHs. [ UIIepCChUIKN
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Tumnbl naHHBIX B SYEHKaX AJIEKTPOHHOM TabauLbl. PenaktupoBanue u popMaTupoBaHue TaOIUILIL.
Berpoennble  (QyHKIMM 78 TOMCKAa MAaKCUMyMa, MUHUMYyMa, CYMMbl U CPEIHEro
apu¢pmeTtrueckoro. COpTUpPOBKA JaHHBIX B BbIIEJICHHOM auanasoHe. Iloctpoenue nuarpamm
(ructorpamma, KpyroBasi iuarpamma, ToueyHast quarpamMma). Beibop Tuma guarpamMmel.
[IpeobpazoBanue QGopmyn npu konupoBaHuH. OTHOCHUTENbHAs, aOCOIIOTHAs M CMeEIlaHHas
azpecanus

4.5

VYcaoBHEIE BBIYHCICHUS B OJICKTPOHHBIX Ta6J'II/IIIaX. CYMMI/IpOBaHI/Ie n IoACYET 3Ha‘I€HI/II71,
OTBCHUAIOMIUX 3aJaHHOMY YCJIIOBHUIO. O6pa60TKa OOJIBIIKX Ha60pOB JaHHBbIX. YucaeHHoe
MOJCINPOBAHUC B 3JICKTPOHHBIX Ta6m/1uax
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