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[Iporpamma o nHdopMaTuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pa3zoBaTebHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeacrasieHHbix B PI'OC OO0, a Takxke QenepanbHoil pabodeid mporpaMMbl
BOCITUTAHUSI.

[Iporpamma no wuHOpmMaTHKe AA€T NpPEACTAaBICHUE O LENAX, 0Oen
CTpaTeruu OOy4YeHHs, BOCIUTAHUS M PA3BUTUS OOYYaIOLIMXCS CPEACTBAMU
MH(GOPMATUKK HAa 0Aa30BOM ypOBHE, YCTAHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiep KaHue, MPeyCMAaTPUBAET €ro CTPYKTYpUPOBAHUE IO pa3JiesiaM U TeMaM.

[Iporpamma 1o uH(OpMaTHKE  OMNpeAeNsieT KOJIMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTHKU Y4yeOHOro Marepuana JUisi KaXJIoro roja
U3y4YEeHHs, B TOM 4YHUCJIE ISl COJAEPX ATeIIbHOTO HAMNOJHEHUs pPAa3HOTO BHIA
KOHTpPOJs (MIPOMEXKYTOUHOM aTTecTallid OOy4YaroIIMXCs, BCEPOCCUUCKUX
IPOBEPOYHBIX PabOT, TOCYIAPCTBEHHON UTOTOBOM aTTECTALINH ).

[Iporpamma 1o wuHQOpPMATHUKE SBISETCS OCHOBOM JUISI COCTaBJICHUS
aBTOPCKUX YYEOHBIX MpPOTrpaMM, TEMAaTUYECKOTO IUIAHUPOBAaHMUS Kypca
YUUTETIEM.

Henssmu  u3ydyenuss HUHPOPMATUKM HA YpOBHE OCHOBHOIO OOIIEro
00pa30BaHuUs SIBISIFOTCS:

dbopmMupoBaHue OCHOB MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HayKd UWHQPOPMATHKH, JOCTUKEHUSIM
HAYyYHO-TEXHUYECKOTO TMporpecca U OOIIECTBEHHOW TMPAaKTHKU, 3a CYET
pa3BUTHS MPEJCTaBICHUN 00 MHPOPMAIIMK KaK O BaKHEHIIIEM CTPaTernYecKOM
pecypce pa3BUTHSL JIMYHOCTH, TOCYJapCcTBa, OOIIECTBa, MOHUMAHHUSA POJU
UH(GOPMAITMOHHBIX MPOILIECCOB, UH()OPMAITMOHHBIX pecypcoB u
WHOOPMAIIMOHHBIX TEXHOJIOTHH B YyCJIOBHAX IM(dpoBol TpaHchopMaIuu
MHOTUX c(hep )KU3HU COBPEMEHHOTO O0IIECTBA;

oOecrieueHne yCIOBUM, CIIOCOOCTBYIOIMUX PA3BUTHIO aNTOPUTMUYECKOTO
MBILUICHUS KaK HEOOXOAMMOIO YCJIOBHS MPO(ECCHOHANBHON NEATEIbHOCTH B
COBPEMEHHOM HH(OPMALMOHHOM OOLIECTBE, MPEANOIAraloiero CrnocoOHOCTb
oOyuaromierocsi pa3OuBaTh CIOXKHBIE 3a7aud Ha Oosiee MPOCThIE MO/A3a/1auH,
CpaBHUBATH HOBBIC 3aJja4M C 3aJa4aMU, PEHIEHHBIMHA paHee, OMpPEeesaTh IIaru
JUTSL TOCTHOKCHUS pe3yIbTaTa M TaK Jaliee;

¢opMupoBaHue M pa3BUTHE KOMIIETEHUUH oOyyaroumxcs B oO0jacTtu
MCIIOJIb30BaHUSl MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM
yycjiae  3HAaHWM, YMEHMH W HABBIKOB  paboThl Cc  uHbOpMauuei,
MPOrPaMMHUPOBAHMSI, KOMMYHHKAIMM B COBPEMEHHBIX ITU(MPOBBIX Cpemax B



ycioBUsiIX  oOecrieueHus:  MHGOPMAIMOHHONW  O€30MaCHOCTH  JUYHOCTH
oOyyarolerocs;

BOCIIMTAHUE OTBETCTBEHHOTO W  HW30MPATEIIBHOTO  OTHOMICHUS K
uHGOpPMAIUH C YIETOM MPABOBBIX U STUYECKUX ACTIEKTOB €€ PaclpOCTpPaHEHNS,
CTpeMJICHUSI K TMPOJOJDKEHHIO 00pa3oBaHUs B 00JacTH WH(POPMAIIMOHHBIX
TEXHOJOTUA M CO3UAATENBHOM JESATENbHOCTH C NPUMEHEHHEM CPEJICTB
WH(OPMAITMOHHBIX TEXHOJIOTHH.

NudopmaTika B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKU KaK HAayYHOW JHUCIMIUIMHBI, H3ydaromen
3aKOHOMEPHOCTH POTEKaHUS u BO3MOYKHOCTH aBTOMaTHU3AINH
MH(GOPMAIIMOHHBIX MPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JacTH TNPUMEHEHUs WH()OpPMATUKHA, TIPEKIE BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIMIUIMHAPHBIN  XapakTep HWHPOPMATHUKKH W WHOOPMAIMOHHOU
JeSITEHHOCTH.

N3ydyenne wHQOPMATHKM OKa3bIBaeT CYIICCTBEHHOE BIHUSHUEC Ha
dbopMupoBaHUE MHPOBO33pEHUSI OOYHAIOUIErOCs, €ro XU3HEHHYIO MO3UIHIO,
3aKJIa/bIBA€T OCHOBBI TMOHMMAaHUS MPUHIMIOB (YHKIMOHUPOBAHUS U
UCIIOJIb30BaHUsT ~ MH(POPMAIIMOHHBIX  TEXHOJOTHA  KaKk  HEoOXOIUMOTO
MHCTPYMEHTa MPAKTHYECKH JI000M IesATeTbHOCTH W OJHOTO M3 Hauboiee
3HAYMMBIX TEXHOJIOTHUECKUX JIOCTM)KEHH COBPEMEHHOW IMBHIM3AIMH.
MHorue TmpeAMETHbIE 3HAHMS U  CIOCOOBI  JIEITENbHOCTH, OCBOCHHBIC
OoOy4YaromMUMHCS TIPU HM3yYEeHUU WHOOPMATHUKU, HAXOASIT NMPUMEHEHHE KaK B
pamMKax oOpa30BaTEIbHOTO TMpOIECcCa NPH HM3YYEHUU IPYTHX MPEAMETHBIX
oOnacTeil, Tak U B MHBIX KU3HEHHBIX CUTYaIUSX, CTAHOBATCS 3HAYMMBIMH JJIS
dbopMuUpOBaHUS KA4e€CTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (OPMHUPOBAHUE
METaIpeIMETHBIX B JIMYHOCTHBIX PE3yJTbTaTOB OO YUCHHS.

OcHoBHbIe 3a7aun yueOHOro npeamera «MubopmaTika» — chopMupoBaTh
y 00OyJarommuxcs:

NOHMMAaHWE TPUHIUMIIOB YCTPOWCTBA U (HYHKIIMOHUPOBAHUS OOBEKTOB
IU(QPOBOTO OKPYKEHHsI, TIPEACTABICHUS 00 UCTOPUU M TEHACHIMSIX PA3BUTHS
uH(hOpMATHKHY TIeproa udpoBoii TpaHcHoOpMaIUu COBPEMEHHOTO 00IIIeCTBa;

3HAHWSI, YMEHUS W HABBIKA TPAMOTHOW IMOCTAHOBKH 33/1a4, BO3HUKAIOIINX
B  TPAKTUYECKOW  JCSATCIBHOCTH, JUII WX pEHIeHUuS C  TOMOIIBIO
WHOOPMAITMOHHBIX TEXHOJOTUM, YMEHHS ¥ HaBBIKH (HOPMAIU30BAHHOTO
OTIMCaHWsI TIOCTABIICHHBIX 33/1a4;

0a3oBble 3HaHUSA 00 MH(GOPMALMOHHOM MOJEIUPOBAHUHU, B TOM YHCIIE O
MaTeMaTHIeCKOM MOJICTUPOBAHNH,



3HAHHE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYP U YMEHUE NPUMEHSTH 3TU
3HAHMS JJII IOCTPOCHMS alrOPUTMOB PELIEHUs 3a7ad MO0 MX MaTeMaTUYECKUM
MOJIEIISAM;

YMEHHUS U HaBBIKM COCTABJIEHHUS MPOCTHIX MPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 A3BIKOB POTPAMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHUSI W HaBbIKM 3(P(EKTUBHOTO HCIOJb30BAHUS OCHOBHBIX THIIOB
NpPUKIAJAHBIX ~ OporpaMMm  (IpWIOXKEHUH)  oOlero  Ha3HauYeHUs U
MH(GOPMALIMOHHBIX CUCTEM JJI PEIICHHs ¢ MX TTOMOUIBIO MPaKTUYECKHUX 3a]1ay,
BJajJieHre 0a30BBIMM HOpPMaMH HMH(OPMAIMOHHOM 3THUKH W TpaBa, OCHOBAMU
uH(OpPMaIIMOHHON 0€30MacHOCTH;

YyMEHHE  TPaMOTHO  HWHTEPHPETUPOBATH  pE3YyJbTaThl  pELICHUs
NPAKTUYECKUX 3a]1ay C MOMOIIbI0 MH()OPMAIIMOHHBIX TEXHOJOTUH, PUMEHSATh
MOJIYYEHHBIE PE3yJbTAThl B IPAKTUUYECKOM JESITEIIbHOCTH.

Henu u 3amaun u3ydeHuss MHGOPMATUKU HAa YPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHusl OMNPEICISIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHHsSI Yy4eOHOTO
npelMeTa B BUJIE CIASAYIONIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

1 poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI HH(POPMATHUKH;

aJITOPUTMBI U IPOrPAMMHPOBAHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue unpopmatuku Ha 6a30BoM ypoBHEe oTBoguTcs 102 vaca: B 7
kiacce — 34 gaca (1 gac B Henenro), B 8 kiacce — 34 gaca (1 gac B Henenio), B 9
KJ1acce — 34 yaca (1 yac B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMnbloTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH JAaHHBIX

Komnerorep  — ~ yHHMBeEpCaJdbHOE  BBIUYHCIUTEIBHOE  YCTPOMCTBO,
paboraroliee 1Mo mporpamMme.  TUIBI  KOMIBIOTEPOB:  NEPCOHAIBHBIE
KOMITBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYMNEPKOMIIbIOTEPhl. MoOOUIbHBIC
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIbIOTEpa W MX Ha3HaueHue. lIporeccop.
OneparvBHass W JOJTOBpEMEHHAas MaMsATh. YCTPOMCTBa BBOJa U BBIBOJA.
CeHcopHbIl BBOJ, JATYUKU MOOUJIBHBIX YCTPOUCTB, CpeICTBA OMOMETPHUUECKON
ayTeHTU(UKAIUH.

Hcropusi pa3BuTHS KOMIBIOTEPOB U MPOTPAMMHOTO OOECIeUCHUSI.
[Toxonenus kommnbroTepoB. COBpEMEHHBIE TCHICHIIUU PAa3BUTHSI KOMIIBIOTEPOB.
CynepKkoMIblOTepHI.

[TapanienbHble BBIUACICHUS.

[lepconanbHubiil kKommbloTep. [Ipolieccop u ero xapakTepuCcTUKH (TaKTOBas
4acToTa, pa3psAaHocTh). OmnepatuBHas nNamATh. JloAroBpeMeHHas MaMsTh.
YcrpoiicTtBa BBoA ¥ BeIBOJA. OOBEM XpaHUMBIX JAHHBIX (OTIEpaTUBHAS MAMATh
KOMIIbIOTEpA, KECTKMI W TBEPAOTENbHBIM JHCK, IIOCTOSIHHAs MaMsTh
cMapTQoHA) U CKOPOCTh JOCTYIA IS pA3IMYHBIX BUOB HOCUTEIIECH.

Texauka 6e30MacHOCTH U IIpaBujIa pabOTH Ha KOMIIBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe obGecneuenne kommbloTepa. [lpukiagHoe mnporpamMmHOe
oOecrieueHue. CucreMHOe  mporpaMMHOe  oOecIieueHHeE. Cucremsl
nporpaMmupoBanusi. [IpaBoBasi oxpaHa mporpamMm MU JaHHBIX. becriaTHele u
yCIIOBHO-OecTuraTHbIe mporpaMmbl. CBOOOTHOE MPOTpaMMHOE oOecTieueHue.

@aitnbl u nanku (katanoru). [IpuHIUIEI TocTpoeHUs (HaWIOBBIX CHUCTEM.
[lonnoe ums ¢aitna (manku). [lyte x ¢aiiny (manke). Pabora ¢ ¢aiimamu u
KaTaJloraMyd CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHPOBaHMUE,
NepeMeIIeHre, MepeuMeHOBaHNEe U yaajeHue (aiioB W mamok (KarajoroB).
Tunsr aiinos. CBolicTBa (aitioB. XapakTepHble pa3Mepsl (aiioB pa3THIHbBIX
TUTIOB (CTpaHMIIA TEKCTa, DJICKTPOHHAs KHUTA, ¢oTorpadus, 3amuch MECHH,
BUJICOKJINI, MOTHOMETPAXHBIN (QuiabM). ApxuBauus JaHHbIX. Vcnonb3oBaHue
nporpaMm-apxuBatopoB. DaiinoBeiii MeHemxkep. llouck daitnoB cpeacTBamu
OINEPAIMOHHON CHUCTEMBI.



KomnbioTepHble  BUpPYCBI W JAPYrM€  BPEAOHOCHBIE  IPOrpPaMMBI.
[IporpamMmbl 117151 3a1IUTHL OT BUPYCOB.

KoMmunbrorepHsbie ceTu

O6beaunenne kKoMibloTepoB B ceTh. Ceth MHTEpHET. BeO-cTpanuiia, Beo-
caiit. CTtpykTypa ajapecoB BeO-pecypcoB. bpaysep. IlonckoBbie cHCTEMBI.
[louck wHOpMamuu 1O KIIOYEBBIM CJIOBaM M 10  H300paXeHUIO.
JlocToBepHOCTHh MHGOPMALIUK, TOTy4eHHOU U3 IHTepHeTa.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUH.

CeTteBoil 3TUKET, 60a30Bble HOPMBI MHGOPMAITMOHHOW ATUKHU U TMpaBa MpU
pabote B UnTepuere. Ctparerun 6e3onacHoro nosejneHus B UntepHere.

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Nupopmanus 1 MHPpOPMALMOHHBIE NPOLECCHI

Nudopmarust — 0IHO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAYKH.

Nudopmanuss kak cBeaeHUs, NpeJAHA3HAYEHHbIE [JI1  BOCIIPUSITHS
YeJIOBEKOM, M MH(MOpMaIKs Kak JaHHBIE, KOTOPhIE MOTYT OBITh 00paOOTaHBI
aBTOMAaTU3UPOBAHHON CHCTEMOM.

JIuckpeTHOCTh TaHHBIX. BO3MOXHOCTB ONHMCaHUsT HEMPEPHIBHBIX 00BEKTOB
Y TIPOLIECCOB C OMOIIBIO JUCKPETHBIX JAHHBIX.

Nudopmarimonnsle Mporecchl — MPOIECChl, CBSI3aHHBIE C XPAaHEHHEM,
npeoOpa3zoBaHUEM U Niepeiaueii JaHHBIX.

IIpeacraBaenune napopManuun

CumBon. Andasut. MomHocts andaBurta. PazHooOpasue S3BIKOB U
andaButoB. EctecTBeHHBIE W (opManbHBIC S3bIKH. AJ(aBUT TEKCTOB Ha
pycckoM s3bike. JIBomunbidi andaBuT. KoaudecTBO BCEBO3MOKHBIX CJIOB
(KomOBBIX KOMOWHaIMI) (PUKCHPOBAHHOW JJMHBI B JIBOMYHOM ajdaBHTE.
IIpeobpazoBanue nro6oro andaputa K ABOMYHOMY. KOMMYECTBO pa3anyHBIX
CJIOB (PUKCUPOBAHHOMW JUTHHBI B ajihaBUTE ONPENETEHHON MOIITHOCTH.

KoaupoBanne cumMBOJIOB 0HOTO ajdaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
napyrom andasure, KojgoBas TabIuIa, 1eKOAUPOBAHNUE.

JIBonunblii kox. IlpencraBieHne MaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JBOMYHOM ayipaBUTE.

NudopmanmonHeiii 00bEM JMaHHBIX. BUT — MHUHHManbHas CIWHHUIIA
KojnudecTBa WHGOpMAIMM — JIBOMYHBIN paspsa. EguHuier  w3mepeHus
nHpopManmoHHOro o00BEéMa JaHHBIX. bur, OalT, KWI0OANT, Meradaiur,
rurabair.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTHU MEepelaun JaHHBIX.

KomupoBanue TtekcTtoB. PaBHOMepHBIM KOA. HepaBHOMEpHBI KOZ.
Konuposka ASCII. Bocbmubutheie koaupoBku. [loHATHE O KOIUpPOBKAX



UNICODE. JlexkonupoBaHue cOOOLIEHUH C MCIOJIb30BAHHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHpopMalOHHbBIN 00BEM TEKCTA.

Hckaxxenne nHpopManuu npu nepegaye.

O6miee npenacrapieHue o HUGPOBOM MPEICTABICHUN ayIUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.

KomupoBanne uBera. LlBeroBeie momenu. Mogens RGB. I'myGuna
koauposanus. [Tanmurpa.

PactpoBoe u BekTOpHOE npezacTaBieHue noodpaxenuil. [Tukcens. Onenka
UHPOPMAIIMOHHOTO  00bE€Ma  rpa@UUecKuX  JaHHbIX JUIsI  pacTpPOBOIO
U300paKeHUS.

KomupoBanue 3Byka. PazpsaHocte u wactora 3anmucu. KonuuecTBo
KaHaJIOB 3aIUCH.

OrneHka KOJIMYECTBEHHBIX MapaMeTpPOB, CBS3aHHBIX C MPEACTABICHHEM U
XpaHEHHEM 3BYKOBBIX (pailsioB.

NupopmanoHHbIe TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBbIE JOKYMEHTBI M UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJI0BO, CHMBOJI).

TekcToBbId MpoLEeccOp — HHCTPYMEHT CO3JaHUS, PEAAKTUPOBAHUS U
dopmatupoBanusi TekctoB. [IpaBuna Habopa Texcra. PenakTupoBaHue TeKcTa.
CroiictBa cumBojioB. Ilpudt. Tumbl mpudtoB (pyOseHble, C 3acedyKaMu,
MoHoupuHHbIe). [lomykupHoe U KypcuBHOe HauepTtanue. CBoiicTBa ab3aleB:
TpaHuUIIbl, a03aIIHBIN OTCTYT, HHTEPBAJ, BbIpaBHUBaHUE. [[apaMeTphl CTpaHUIIBI.
CruneBoe ¢popmaTpoBaHUe.

CrpykrypupoBanue wuHOpPMaMK ¢ TIOMOIIBIO CIUCKOB M TaOMII.
MHuoroypoBHeBbie criucku. [lo6aBieHre TabiauI] B TEKCTOBBIE TOKYMEHTHI.

BcraBka wm300pakeHHMT B TEKCTOBBIE  JOKYMEHTHl.  (OOTekaHue
M300pKEHUN TEKCTOM. BKItoueHHe B TEKCTOBBIM JIOKYMEHT JHarpamw,
(Gopmyn, HyMepaluu CTPaHUL, KOJIOHTUTYJIOB, CCHUIOK U APYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccTtaHoBKa IepeHOCOB. ['0510COBOW BBOJX
Tekcta. OnTudeckoe paclo3HaBaHUE TeKCTa. KOMIBIOTEpHBIM IEpPEBOA.
Hcnonp3oBanue cepBucoB MaTepHETA 117151 00paOOTKH TEKCTA.

KomnbrorepHas rpagpuka

3HaKOMCTBO C TpaQUUecKUMU peaakTopamu. PacTpoBble pUCYHKH.
Hcnonp3oBanue rpaguueckux NPUMUTHBOB.

Omnepanuu  penakTupoBaHHus TpadUUYecKUX OOBEKTOB, B TOM YHCIE
undposbix Qororpaduii: U3MEHEHHE pa3Mmepa, 00pe3Ka, MOBOPOT, OTPAKEHHUE,



paboTta ¢ obnacTsMu (BbIJETIEHHUE, KOTTMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIIUS
LIBETA, SIPKOCTH U KOHTPACTHOCTH.

BektopHas rpaguka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpelCTBaMHM TEKCTOBOI'O Ipolieccopa WM APYTUX MNporpaMM (IPHUIIOKEHHI).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTBHI.

MyJabTUMeAUAHBIC NIPE3eHTALMA

[lonroroBka MynbTUMEAMIHBIX mpe3eHTauuit. Cnaitn. JlobaBnenue Ha
cnaii Tekcta u u3obpaxkenuit. Pabora ¢ HECKOIBKUMU ClaiiaMu.

JloGaBneHne Ha clai] ayJuOBU3YaJIbHBIX JIAHHBIX. AHUMAalUS.
IM'unepcebuikm.

8 KUIIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKHU

CucreMbl CUNCTCHUS

Hemno3urnmonnble W TMO3WUIMOHHBIE CHUCTEMBI CUYHUCICHUA. AJdaBuT.
OcHoBanme. PaspépHytas ¢dopma 3amucu uucina. [lepeBog B JecATUYHYIO
CUCTEMY YMCEJ, 3alHUCAHHBIX B IPYTUX CUCTEMaX CUHUCIICHHUS.

Pumckas cucteMa cuucieHus.

JIBonyHasi cucteMa cuucieHusd. [lepeBon mensix yucen B mnpenenax otT 0
1o 1024 B nBonuHyr0 cucTeMy cuMciieHHs. BocbMepuuHas cuctema CUnCICHHUS.
IlepeBoa uncen M3 BOCBMEPUYHOW CHUCTEMBl B JIBOMYHYK) U JAECATUYHYIO
cuctemMbl u oOpatnHo. lllecTtHaamarepuynas cuctema cumcieHus. [lepeBon
yucedl U3 MIECTHAALATEPUYHOM CHUCTEMBI B JIBOMUHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U OOPaTHO.

ApudmeTnyeckre onepani B JBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbl MATEeMATHYEeCKOM JIOTUKH

Jlornueckue BbICKa3bIBaHUs. JIOrMyeckne 3HA4YEHHsS BBICKA3bIBAaHUM.
DNEeMEHTapHbIE U COCTABHBIE BBICKa3bIBaHMs. Jlormueckue omnepanuu: «u»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHUE), «UIW» (AUIBIOHKIMS, JIOTHYECKOE
CJIOKEHHE), «HE» (JorTruueckoe oTpuianue). [Ipuopurer 1oruueckux onepamuii.
Onpenenenne HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHWS, €CIM HM3BECTHBI
3HAYEHUS! MCTUHHOCTH BXOJAIIUX B HEro 3JIEMEHTAapHBIX BBICKA3bIBAHMIA.
Jlornueckue BbIpakeHus. lIpaBuiia 3amMcu  JIOTMYECKUX  BBIPAXKEHUM.
[TocTpoenue TabIKI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornueckue SIE€MEHTBHl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBAMH
KOMIIBIOTEPA.

AJITOPUTMBI U TPOTPAMMHPOBaHHE



Hcnonnurtenu v aJirOpuTMbl. AJITOPUTMHYECKHE KOHCTPYKIIUHA

[lonstue anroputma. McnonHuTenu aiaropurMoB. AJTOPUTM Kak IUIaH
YIPABJICHUS UCTIOJTHUTEIEM.

CgoiicTBa anroputma. CriocoObl 3amucu aaroputMa (CIOBECHBIN, B BUIE
0JIOK-CXEMBI, IPOrpamMma).

ANrOopuTMHYECKHE ~ KOHCTPYKIMH.  KOHCTpyKIMSL ~ «CIeqOBaHHUE.
JIuHenbIi aJITOPUTM. OrpaHn4eHHOCTh JIMHEUHBIX aJITOPUTMOB:
HEBO3MOYKHOCTh IIPEyCMOTPETH 3aBUCUMOCTD IIOCJIEI0BATEIIbLHOCTH

BBITIOJIHSIEMBIX ICUCTBUN OT UCXOJIHBIX JTAaHHBIX.

KoncTpykiust «BeTBlIeHHE»: TOJIHAsE U HenoyiHast (hopMbl. BeimoiHeHue u
HEBBITIOJTHEHNE YCIIOBUSI (MICTUHHOCTD U JIOKHOCTH BbICKa3biBaHUs). [IpocThie u
COCTaBHBIE yCIIOBHS.

KoHCTpyKITHst «ITOBTOPEHMSI»: UK C 3aJJaHHBIM YUCJIOM MTOBTOPEHUH, C
YCJIOBHEM BBITIOTHEHUS, C IEPEMEHHOM ITUKJIA.

Pa3zpabotka mis GopMasbHOTO MCTIONHUTEIS JITOPUTMa, TIPUBOISIIETO K
TpeOyeMoMy pe3yibTaTy MNpU KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJITOPUTMOB C MCIIOJIb30BAHUEM IIMKJIOB W BETBJICHUW s
yIpaBiieHus (GOpMaIbHBIMU UCIIOJHUTENSIMH, TakuMu kak PoGot, Uepenaika,
UepTéxHUK. DBbpIMOIHEHHE aIrOpUTMOB BpPYYHYHD M Ha KOMIIBIOTEPE.
CuHTaKCHYeCKHUe U JIornueckre omuoku. OTKa3bl.

S3bIK IpOrpaMMHUpPOBaAHMSA

S3pik mporpammupoBanus (Python, C++, IMackans, Java, C#, IlIkonbHbBIN
AnropuTMUYEeCKHil S3bIK).

Cuctema nporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCIATOD,
OTJIaTUUK.

Ilepemennas: Tun, ums, 3HaueHue. Llenble, BENECTBEHHbIE U CUMBOJIbHBIE
MIEpEMEHHBIE.

Omneparop npucBauBaHus. ApuMeTHUYECKHUE BBHIPAKECHHUS U TOPSIOK HX
BbluMCieHuA. Onepauuu C LEJIbIMA YHUCJIAMU: IEJOYUCICHHOE JIeJICHHUE,
OCTaTOK OT JICJICHHUSI.

Bernenusa. CocTtaBHblEe YCNOBUS (3alIUCh JIOTMUYECKUX BBIPAKEHUN Ha
M3y4yaeMOM SI3bIKE IporpaMMupoBaHusi). HaxoxaeHue MHHUMyMa H
MaKkCMMyMa U3 JBYX, TpE€X U 4YeThIpéx uwucen. PelieHue KBaapaTHOTO
YpaBHEHHSI, UMEIOIIIETO BEIIECTBEHHbBIE KOPHHU.

JuanoroBasi oTjiaJKa MNpPOTpaMM: MOIIArOBOE BBIMOJIHEHUE, IPOCMOTP
3HAYEHWW BETUYMH, OTJIAIOYHBINA BBIBOJ, BBIOOP TOUYKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBknnaa ajisi HaXOXJEHHUS HAUOONBIIETO
o0111ero IeauTeNs IBYX HATypaidbHbIX yucesd. Pa30ueHue 3anucu HaTypajabHOTO



Yyclia B MO3UIIMOHHON CUCTEME C OCHOBAaHMEM, MEHbIIUM WM paBHbIM 10, Ha
OTJeIbHbIE LU(DPHI.

[Mukn ¢ nmepeMeHHOW. ANTOPUTMBI IPOBEPKU ACIMMOCTH OJHOTO LEIOTO
quclia Ha JPYroe, IPOBEPKHU HATYPAIbHOIO YKCia Ha MPOCTOTY.

O6paboTka  CUMBOJIbHBIX  JaHHBIX. ~ CHUMBOJIbBHBIE  (CTPOKOBBIE)
nepemenHsbie. [locumBonbHas o6padoTka cTpok. [loacuér yacToThl MOSBIEHUA
CUMBOJIa B cTpoke. BcTpoeHHbie GyHKIIMH 1J1s1 0OpaOOTKH CTPOK.

AHaJIU3 aJITOPUTMOB

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB padOThl aIrOpUTMa MPU JTAHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OINpPEAENICHHE BO3MOMXHBIX BXOJHBIX JIaHHBIX,
NPUBOJSALIMX K JTAHHOMY PE3yJIbTaTy.

9 KUIIACC

In¢pposasi rpaMOTHOCTDH

I'no6anbHas cerb UHTEpHET M cTpaTerum 0€30MACHOI0 MOBEJACHUS B
HeH

I'moGansnas cerp HMaTepHer. I[P-aapeca y3moB. CeTeBoe XpaHEHHE
JaHHBIX. MeToIbl MHIWBUIYAJIbHOTO M KOJUIEKTUBHOI'O pa3MEIICHHS HOBOM
uHpopmanuu B Matepuere. bonbiue nanHeie (MHTEpHET-IaHHBIE, B YACTHOCTH
JaHHBIE COIUAIBHBIX CETEH).

[Tonsite 00 nHGOPMAITMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAIIMOHHON
0€301acHOCTH MPU pabOTe B III00ATBHOM CETH U METOJIBI TPOTUBOACHCTBHS HM.
[IpaBuna Oe3omacHOW ayTeHTH(UKAIMW. 3alluTa JUYHOW HWHOOpPMAlIUH B
HNuTeprere. be3zomnacHeie CTpaTeruu MOBEJCHUS B HNuTepHerTe.
[Ipenymnpexknenre BOBJICYCHHUS B JCCTPYKTUBHBIE M KPUMHUHAIbHBIE (POPMBI
CETEeBOW aKTUBHOCTU (KUOEPOYIUTHHT, PUIITUHT U APYTHE HOPMBI).

PaGora B MH(OPMAIHOHHOM NPOCTPAHCTBE

Bunbt TeSTENHbHOCTH B WuTepnere, WHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBHUCHI (IIOYTOBAs CIIy:k0a, BHUIE0-KOH(DEPEHII-CBA3b U
IpyTHE), CIPaBOYHBIC CIYKOBI (KapThl, paClUCaHUS WU JPYTUE), TOUCKOBBIC
CITyKOBI, CITy’KOBI OOHOBJICHHS TIPOTPAMMHOTO 00ECTICUEHUS U IPYTUE CITYKOBI.
CepBuchl rocynapcTBeHHbIX yciyr. O0naunble XpaHuwinia AaHHeIX. CpencTsa
COBMECTHOW pa3pabOTKu JOKyMEeHTOB (oHmaitH-oducsr). I[Iporpammuoe
oOecrieueHne KakK BeO-CepBHUC: OHJIANHOBBIE TEKCTOBBIE U TpaduyuecKue
PEMAKTOPHI, CPEBI Pa3padOTKH MPOTPAMM.

TeopeTuueckue 0OCHOBBI HHPOPMATHKH

MopaeaupoBaHue Kak MeTO/l MO3HAHUS



Mopens.  3agauu, pemiaeMble € IOMOLIBIO  MOJEIMPOBAHMSL.
Knaccudukanum moneneil. MatepuanbHble (HaTypHblE) U MUH()OPMALMOHHBIE
Moxenu. HempepwIiBHBIE W JUCKpPETHBIE MOJETH. VIMHTAIMOHHBIE MOJEIH.
Urposbie Mozenu. OueHka aJleKBaTHOCTA MOJENH MOJEIUPYEMOMY OOBEKTY U
LEeIsIM MOJIETMPOBAHMUS.

Tabnuunbie Mogenu. Tabnuila Kak MpeIcTaBIeHUE OTHOILICHHUS.

ba3pl nannbix. OT60p B TaOaMIE CTPOK, YAOBIECTBOPSIOUIUX 3aJaHHOMY
YCIIOBUIO.

I'pad. Bepmmna, pe6po, myTs. OpUEeHTUPOBAHHBIC U HCOPUSCHTUPOBAHHBIC
rpadsl. Inuna (Bec) pebpa. BecoBas marpuma rpada. Jnuna nmyTtH mexmy
BepimmHaMu rpada. [louck ontumansHoro mytu B rpade. HavanbHas BepminHa
(UCTOYHMK) ¥ KOHEYHasi BeplIMHAa (CTOK) B OPUEHTUPOBAHHOM Trpade.
Brraucnenne koanmdecTBa myTeld B HANPaBIEHHOM allMKINYecKoM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, pedbpo (mayra) nepera. Bricorta
nepesa. [logaepeso. [Ipumeps! ucnonb3oBanus aepesbeB. [lepebop BapraHTOB
C TIOMOMUIBIO JiepeBa.

[TonsTne MaTeMaTM4yeckol Mopenu. 3ajayu, pPENIaeMble C TOMOIIbIO
MaTEMaTUYECKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHMS. Otnuuue
MaTEMaTHYECKOM MOJeIM OT HAaTypHOM MOJAEIM ¢ OT CIOBECHOTO
(JIuTepaTypHOTO) OMMCaHUs 00BEKTA.

Ortanbl  KOMIBIOTEPHOTO  MOJIETUPOBAHMS:  MOCTAHOBKA  3ajayd,
NOCTPOCHHE  MaTeMaTHYEeCKOW  MojeNnu, TMporpaMMHas  peaju3anus,
TECTUPOBAHME, TMPOBEICHUE KOMITBIOTEPHOTO SKCIEPUMEHTa, aHaju3 ero
PE3yNIbTATOB, YTOUHEHUE MOJICTIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Pa3pab6oTka aJropuTMoB U NPpOrpaMm

Pazbuenne 3amaun Ha moa3anayu. CocTaBieHHE aTOPUTMOB U MPOTPaAMM
C WCTOJIb30BAaHWEM BETBIICHUM, ITUKJIOB U BCIIOMOTATEIbHBIX QJITOPUTMOB IS
VIPaBJICHUS UCTIOTHUTENEM PoOOT mim IpyruMu UCTIOTHUTEISIMU, TAKUMH Kak
UYepenamka, YepTEXHUK U IPYTUMMU.

Tabnuunsie BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHUE
M OTJIaJKa TMPOrpamMM, pEATH3YIOMUX TUIIOBBIE aJITOPUTMBI 00pabOTKH
OJTHOMEPHBIX YMCIOBBIX MACCHBOB, HA OJHOM W3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackamb, Java, C#, IlIkombHbIi AnropuTMuYecKuil SI3bIK):
3aroJTHEHNE YHCIOBOTO MAacCHBa CIydYaHBIMH YHUCIaMH, B COOTBETCTBUHU C
dbopMyol niaM mMyTéM BBOJIA YHCEI, HAXOXKJACHHUE CYMMBI 3JIEMEHTOB MAacCHBa,
JUHEHHBIA TOUCK 33JaHHOTO 3HAYCHHWS B MACCHBE, TMOJCYET DSIEMEHTOB



MacCuBa, YIOBJETBOPAIOMIMX  33JaHHOMY  YCJOBHIO, HaXO0XKJCHUE
MUHHUMAaIbHOTO (MaKCUMaJILHOT0) 3JieMeHTa MaccuBa. COpTHUPOBKA MacCHBa.

O0paboTKa MOTOKA AAaHHBIX: BHIYMCIEHHE KOJWYECTBA, CYMMBI, CPEIHETO
apupMEeTHUYECKOTO, MHUHUMAJILHOTO U MaKCHUMaJbHOTO 3HAYECHHUS JJIEMEHTOB
MOCJIEIOBATENBHOCTH, YIOBIETBOPSIOLIMX 33JaHHOMY YCIIOBHIO.

Yupasienue

VYmpaenenune. Curnan. OOpartHast cBsizb. [lonydeHune CHUTHajIOB OT
U(POBLIX JTAaTYUKOB (KacaHUs, pACCTOSHUS, CBETa, 3ByKa U JIPYroro).
[Tpumeps! ucnoNIb30BaHUSI MPUHITMIIA OOPATHOM CBS3U B CUCTEMaX yNpaBJICHUS
TeXHUYECKUMHU YCTPONUCTBAMU C TMOMOIIBIO JIaTYMKOB, B TOM YHCJIE B
POOOTOTEXHUKE.

[Tpumepbl poOOTHU3UPOBAHHBIX CUCTEM (CUCTEMa YMPABJICHUS JBUKCHUEM
B TPAHCIIOPTHOM CHCTEME, CBapOYHAsl JIMHUS aBTO3aBOJ1a, ABTOMATU3HUPOBAHHOE
yIpaBjieHWe  OTOIUIEHWEM JIoMa, AaBTOHOMHAas CHCTeMa  yIpaBleHUs
TPAHCIIOPTHBIM CPEJICTBOM U JAPYTHUE CUCTEMBI).

NupopmanmoHHbIe TEXHOJIOIHH

JJIeKTPOHHBbIE TA0JIUIIBI

[lonsitue 00 oSNEKTpPOHHBIX TaOiuIax. TuUmbl JaHHBIX B sA4YehKax
ANEKTPOHHON Tabnuupl. PemaktupoBanwe u  QopmaTupoBaHue TaOIHIIL.
Berpoennsle QyHKIMM I MOMCKa MaKCUMyMa, MHHMMYMa, CYMMBbI U
cpennero apudmernyeckoro. CopTUpOBKa JaHHBIX B BBIJEICHHOM JHAMa3oHe.
[locTpoenne puarpamMm (TUcCTOrpaMma, KpyroBas JAuarpaMma, TO4Y€YHas
nuarpamma). Beibop THma nuarpamMmei.

[IpeobpazoBanne  Qopmyn mnpu  KomupoBaHuH.  OTHOCHUTEIIBHASA,
a0COMIOTHAS U CMEIIaHHAs aJpecarusl.

VYcnoBHBIE BBIYHCICHHUS B DJEKTPOHHBIX Tabmunax. CyMMUpOBaHHE H
MoACU€T 3HAYEHUH, OTBEUAIOIIUX 3aJaHHOMY ycioBuio. OO0paboTka OOIBIINX
HaO0OpOB JaHHBIX. YHUCIICHHOE MOICIUPOBAHUE B DJIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHble TEXHOJIOTMHA B COBPEMEHHOM 0011IeCTBe

Ponp wHpOpMAaMOHHBIX TEXHOJIOTH B Pa3BUTHM JKOHOMHUKH MHUPA,
CTpaHnsbl, peruoHa. OTKPHIThIE 00Pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, cBsazanHbie ¢  WHPOPMATUKOW W HWHPOPMAIMOHHBIMU
TEXHOJOTUSMH: BeO-AM3alHEp, MPOTPAMMHUCT, Pa3pabOTIUK MOOMIBHBIX
MPUIOKEHHUH, TECTUPOBIIUK, apPXUTEKTOpP MPOrPAMMHOrO oOOecredeHus,
CHEUUAIUCT [0  aHajdu3y  JaHHBIX, CHUCTEMHBId  aJMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
HH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenne uHpOpMaTUKKM HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
HaIpaBJIEHO Ha JIOCTHXKEHHUE O0YYaIOUIMMHUCS JIMUHOCTHBIX, METAIIPEAMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COJEPKaHUsl y4eOHOTO TIpeIMETa.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YyJbTAaThl MMEIOT HANpPaBJIEHHOCTh Ha pEIICHUE 3a7a4
BOCIIUTAHMS, PA3BUTHUSL U COLMAIM3AIMKA OOYyYaIOIIUXCS CPEICTBAMU Y4EeOHOTO
npeaMeTa.

B pesynbraTe uzyueHuss mHpOpMATUKKM HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOywaromerocs OyayT cPOpMHPOBAaHBI  CIEIYIOUINE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIICHHE K OTEUECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY HACJICJMIO, IOHMMaHUE 3HAYeHUsS WH()OpMATUKU
KaK HayKd B JKM3HH COBPEMEHHOTO OOIIecTBa, BJIaJCHHE JOCTOBEPHOMU
uHpoOpMaIel O TEePelOBbIX MHUPOBBIX U OTEYECTBEHHBIX JIOCTHKEHHUSIX B
o0nacTy HHPOPMATUKU ¥ MHGOPMAIIMOHHBIX TEXHOJIOTH, 3aMHTEPECOBAHHOCTD
B HAYYHBIX 3HaAHUAX O U(POBOI TpaHCHOpMAIIUK COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpUEHTAIMsi Ha MOpajbHbIE IIEHHOCTH W HOPMBI B CHTYalUAX
HPABCTBEHHOTO BHIOOPA, TOTOBHOCTH OLIEHUBAThH CBOE MOBEICHHUE U TIOCTYIIKH, a
TaKk)Ke TOBEJCHHE M TMOCTYNKU APYTUX JIOACH C MO3UIIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYE€TOM OCO3HAHUS TMOCJEICTBUMA TMOCTYNKOB, aKTHBHOE
HENPUSITHE aCOIMATBHBIX TOCTYIIKOB, B TOM 4yHcie B MIHTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

IPEACTaBICHUE O COLMAIBHBIX HOPMAax M MPaBHIIaX MEXIMYHOCTHBIX
OTHONIICHWH B KOJUICKTHBE, B TOM 4YHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOmro/ieHne TpaBwi O€30MaCHOCTH, B TOM YHCJIE HAaBBIKOB O€30MacHOTO
MOBEJICHUSI B HWHTEPHET-CPEJle, TOTOBHOCTh K Pa3HOOOPa3HONW COBMECTHOM
JEATENIbHOCTU TPU BBINOJHEHUU y4eOHBIX, TTO3HABATENIbHBIX 3a/1ay, CO3/IaHUU
y4eOHBIX TMPOEKTOB, CTPEMJICHWE K B3aWMMOIMOHWUMAHHWIO W B3aUMOTIOMOIIN B
mpoiecce 3TOM y4eOHOW JEATeIbHOCTH, TOTOBHOCTh OILICHMBAaTh CBOE
MOBEJICHUE M TMOCTYNKU CBOUX TOBapUIIEH C TMO3UIHMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS



c(hopMUPOBAaHHOCTH MHUPOBO33PEHUYECKUX MpeCTaBICHUM 00
uHpopManmy,  HUHPOPMAIMOHHBIX  Mpoleccax U HHPOPMAITMOHHBIX
TEXHOJIOTUSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OI1IeCTBEHHOM MPAKTUKU U COCTABJISIONIUX 0a30BYI0 OCHOBY JUIsl TIOHUMAaHUS
CYIIIHOCTHU HAYYHOU KapTUHBI MUPA;

UHTEpeC K OOYyYEHHUIO M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, OCOZHAHHOMY BbIOOPY HaIpaBiICHHOCTH U
yYpOBHsI OOY4YEHUS B TaJIbHEUIIIEM;

OBJIQJICHUE OCHOBHBIMH HAaBBIKAMH HCCIICIOBATEIILCKON JIESITEIHHOCTH,
yCTaHOBKA HAa OCMBICIICHHE OIbITa, HAOJIIOJCHUN, MOCTYNKOB U CTPEMJICHUE
COBEPIICHCTBOBATh MYTH JAOCTIXKCHUS WHAMBUAYAIBHOTO W KOJIJIEKTHBHOTO
0J1aronoayyus;

chopMUpPOBAaHHOCTh MH(GOPMAIIMOHHON KYJIBTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITEIbHON pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPATypOH,
Pa3HOOOpa3HBIMU CpPEACTBAMH HMH(POPMAIMOHHBIX TEXHOJIOTHUH, a TakxKe
YMEHHUS CaMOCTOSITEILHO OMNpEeesaTh I CBOET0 OOy4YeHHUs, CTaBUTb H
dopmynupoBaTh sl ceOs HOBBIE 3aJaud B yu€Oe W TO3HABATEIbHOMN
NeSITENbHOCTH, pPa3BUBATh MOTHUBBI M HWHTEPECHl CBOEHM IMO3HABaTEIbHOU
NEeSITEBHOCTH;

5) popmupoBanusi KyJbTYpPbl 310POBbSI:

OCO3HAHHME IIEHHOCTH J>KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 KU3HU, B TOM 4YHCIE U 3a CYET
OCBOCHHUSI M COOJItOJcHUST TpeOoBaHHMI 0e30MacHON AKCIUTyaTallu CPEACTB
MH(GOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTU;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY H3YyuYeHHUIO mpodeccuil u Tpyaa B cdepax
npoecCHOHaNbHON  ACSATENBHOCTH,  CBSI3aHHBIX ¢ MHGOPMATHKOM,
MIPOrPaMMHUPOBAHUEM M MH(POPMAIIMOHHBIMHU TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha
TOCTIKEHUAX HAyKU MHPOPMATHKU U HAYYHO-TEXHHUUECKOTO MPOTPeCca;

OCO3HAHHBIA BBIOOp ¥ TOCTPOEHUE WHAMBUAYATHHOW TPaeKTOPUU
o0pa30BaHHsA W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEM;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHUE II100ATBHOIO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U MyTel UxX
pelIeHusl, B TOM YHCIE C YYETOM BO3MOXHOCTECH WH(MOOPMAIMOHHBIX W
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) apanTranum oOyyawinerocsi K HM3MEHSKIINUMCH YCJIOBHAM
COLMAJILHOM U MPUPOJIHOM CpeIbl:



OCBOEHHE 00YYaIOIIMMUCA COLMAIBHOIO OIbITa, OCHOBHBIX COLMAIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYILIEH AESITEIBHOCTH BO3pacTa, HOPM M IMPABUI
OOLIECTBEHHOTO TMOBEACHUS, (OPM COLMAIBHOM JKM3HM B TIpynmax u
COOOIECTBAaX, B TOM YHCJIE CYHIECTBYIOIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS NPOrpaMMbl MO HH(GOpPMATHKE
OTpakalOT  OBJAJCHHE  YHUBEPCAJIbHBIMH  y4YEOHBIMH  JIEUCTBUSIMH  —
NIO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMU, PETYISATUBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckune aemcTBus:

yMEHUE ONpEeNeNiaTh IMOHATHS, CO37aBaTh OOOOIIECHUS, yCTaHABIWUBATh
aHaAJIOTUM, KJIACCU(PUIIMPOBATH, CAMOCTOSTEIBHO BBIOMpPATh OCHOBAaHUSA U
KpUTEepUU JJIs1  KiIacCU(UKAIMU, YCTaHABIMBATh TPUUYUHHO-CIIEJCTBCHHBIC
CBSI3M, CTPOUTH JIOTUYECKHUE PACCYXKACHHUS, [IeJIaTh  YMO3aKJIIOUCHUS
(MHAYKTUBHBIC, ICTYKTUBHBIC U TIO AaHAJIOTUH) U BBIBOJIBI,

yMEHHE CO3/]aBaTh, NMPUMEHATH U MPeoOPa3OBBIBATh 3HAKH U CHMBOJIHI,
MOJICJIH Ml CXEMBI VISl PEIIeHUsI YIeOHBIX M TTO3HABATEIBLHBIX 337124,

CaMOCTOSITEJIbHO  BBIOMpATh  CHOCOO  pelIeHHWs  y4eOHOM  3amayu
(cpaBHUBaTHL  HECKOJIBKO BapWaHTOB  pEIICHUs, BBIOMpaTh  HaumboJee
MOAXOSAIINN C YYETOM CAMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

dbopMyIHpOBaTh BOIMPOCH], (PUKCHUPYIOIMIHE Pa3pPbIB MEXKAY PEATHbHBIM H
KeJTaTeNbHBIM  COCTOSIHUEM  CHUTyalluW, OO0BEKTa, H  CaMOCTOSITCIHHO
yCTaHABJIMBATh HCKOMOE U JIaHHOE;

OIICHUBAaTh HAa MPUMEHUMOCTb W  JOCTOBEPHOCTh HMH(MOpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIIIee pa3BUTHE MPOILIECCOB, COOBITUI
W UX TOCIEACTBUS B AHAJIOTUYHBIX MM CXOJHBIX CHUTyallusiX, a TaKKe
BBIJIBUTATh MPEJIITOIOKECHHUS 00 MX Pa3BUTHUU B HOBBIX YCIIOBHSAX M KOHTEKCTAX.

Pabora ¢ undgopmanmeii:

BBISIBIIATE JIeGUIIAT WHOOPMAILIMH, JTAHHBIX, HCOOXOAUMBIX IS PCIICHUS
MMOCTABJICHHOM 3a/1a4H;

MPUMEHSTh Pa3InYHbIC METO/bI, HHCTPYMEHTHI U 3aMpOChl MPHU MOUCKE U
orbope MH(pOpPMAIIMU WX JAHHBIX W3 UCTOYHUKOB C YUYETOM IPEIIOKESHHOU
y4eOHOM 3a71a4 1 3aJJaHHBIX KPUTEPHUEB;



BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEICTaBICHUS;

CaMOCTOATEJILHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY MPEICTaBICHUS
uH(pOpMalMU U WJUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXKHBIMU CXEMaMH,
auarpaMMaMu, MHOM TpaduKoil U UX KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTeaeM Wi cPOpMyIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

KoMMmyHHKaTHBHBIE YHUBeEpPCcaIbHbIE YUeOHbIE 1eficTBHUS

Oo0wenue:

COMOCTAaBJISATh CBOM CYXACHUS C CYXICHUSIMU JIPYTUX YYaCTHUKOB
Juajora, OOHapPYyXKUBATh PA3IMYHE U CXOJICTBO TO3UIINN;

NyOJIMYHO  MPEACTAaBIATh  PE3YNbTaThl  BBINOJIHCHHOTO  OIbBITA
(9KCTIEpUMEHTA, UCCIICOBAHMS, TIPOCKTA);

CaMOCTOSTEJILHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4E€TOM 3ajad
NpEe3eHTAIIM U OCOOCHHOCTEH ayJIUTOPUHA U B COOTBETCTBHH C HUM COCTaBJISAThH
YCTHBIE U TMHCbMEHHBIE TEKCThl C MCIOJIB30BAHHEM WILTIOCTPATUBHBIX
MaTEpHUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

NOHMMAaTh W HUCIOJIb30BaTh  MNPEUMYIECTBA  KOMaHAHOW U
UHAUBUAYaTbHON paOOThl MPU PEIIEHUH KOHKPETHOW MPOOJIEMBI, B TOM YHCIIE
IpU CO3/IaHUU MH(DOPMAITMOHHOTO MPOAYKTA;

NPUHUMATH 1€ COBMECTHON MH(GOPMAIIMOHHON EATEeILHOCTH TI0 cO0pY,
oOpaboTke, mepemade, (opMmaauzanuu HWH(QOpPMAIHMK, KOJUICKTUBHO CTPOHUTH
IeucTBUSL MO €€ JOCTWKEHHUIO: pACIpeNessaTh pOJM, OTOBApUBATHCA,
00CyXIaTh MPOIIECC U PE3YIbTAT COBMECTHOM pabOTHI;

BBITIOJHATH CBOIO YacTh paboThl ¢ MHGOpManuen win uHGOpMaIMOHHBIM
MPOTYKTOM, JOCTUTAs KAYECTBEHHOTO PE3yNbTaTa MO CBOEMY HAIPABICHHUIO H
KOOPJIMHUPYS CBOM JIEUCTBUS C IPYTUMU YWICHAMH KOMAH]IbI;

OIICHMBATh Kau€CTBO CBOETO BKJIaja B 0OMil MH(OOPMAIIMOHHBIN MPOIYKT
M0  KPUTEPUSAM, CAMOCTOSITEIBHO  CPOPMYITHPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICHCTBUS;

CpaBHUBATh PE3yJdbTaThl C MUCXOAHOW 3a/adeil W BKIJIAJ KaXJIOT0 WICHA
KOMaHJIbl B JIOCTH)KCHHE PE3yJbTATOB, Pa3ieiiTh chepy OTBETCTBEHHOCTH H
MPOSIBJIATH TOTOBHOCTD K MPEIOCTABICHHUIO OTUETA TIEPE]T TPYIITIOH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

BBISIBJIATh B JKMU3HEHHBIX M YYEOHBIX CUTyalMsIX MpoOJieMbl, TpeOyroiue
pelieHus;

OPUECHTHPOBATLCA B PA3IMYHBIX TOAXOJaX K TMPUHATHIO PEIICHUI
(MHAMBUYyATbHOE IPUHSATHE PEIICHUM, MPUHITHE PEIICHUN B TPYIINeE);

CaMOCTOSATEIILHO COCTABJIATH AJITOPUTM pEIICHUs 3aJaui (WM €ro 4acTh),
BBIOMpATH c1IOCO0 penieHust yueOHoM 3a1auu ¢ y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MpeJjaracMble BapUaHThHI
peLIEeHUH;

COCTaBIIATH IJIaH ACHCTBUH (IJIaH peanu3alii HaMEUEHHOTO aJropuTMa
pelieHns), KOPPEKTUPOBATh MPEJIOKEHHBIM aIrOPUTM C YUETOM TOJTYUYCHUS
HOBBIX 3HAHUU 00 U3y4aeMOM OOBEKTE;

nenaTh BBIOOp B YCIOBHUSAX MPOTUBOPEUYMBOM HHGOpPMAIUU U OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CamoxoHTpOJIb (peduiexcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PEPIICKCUU;

JaBaTh OLICHKY CUTYyAIluu U TIpeJiarath miaH e€ n3MEHEHNS,

YUHUTHIBATh KOHTEKCT M TPEABUIAETh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh TpU pEIICHUH Y4eOHOW 3ajaud, aJanTUpOBaTh peEUICHUE K
MEHSOIIUMCS 00CTOSITENIbCTBAM;

OOBSCHATh TPUYMHBI  JOCTWXKEHUA (HEJHOCTHIKEHHS) PEe3yJIbTaToB
MH(GOPMAIIMOHHON JESTENbHOCTH, JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY,
YMETh HaXOJAUTh MO3UTHUBHOE B MMPOU30OLIEAIEN CUTYalUU;

BHOCUTH KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
W3MEHMBIINXCS CUTYaIUH, YCTAHOBICHHBIX OMMOOK, BOBHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTh Ce€0s Ha MECTO JPYroro 4YejaoBeKa, IOHMMAaTh MOTHUBBI U
HaMEpEeHUs APYroro.

IlpunsaTHe ceds U Apyrux:

OCO3HAaBAaTh HEBO3MOXHOCTh KOHTPOJUPOBAaTH BCE BOKPYr Jaxe B
YCIIOBUSX OTKPBITOTO JOCTyIA K JTIOOBIM 00BhEMaM HHGOPMAITIH.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kJjacce y oOydaromierocs OyayT cGpOpMHUPOBaHBI
CJIEIyIOIINE YMEHHUS:



MOSICHAT, ~ HA  IpUMEPAX  CMBICA  MOHATUA  «uHMOpMaLuUs»,
«MH(QOPMALMOHHBIN  mpoleccy, «oO0paboTka uH(pOpMaUUU», «XpaHEHUE
uH(popMany, «uepenada nHHOpMaL;

KOAMPOBAaTh W JEKOAUPOBATH COOOILIEHUS IO 3aJaHHBIM IPaBHIIAM,
JEMOHCTPUPOBATh  [OHMMAHWE  OCHOBHBIX  NPUHLHUIIOB  KOAUPOBAHMS
uH(OpMAaIK Pa3IMYHON NPUPOIbI (TEKCTOBOU, rpaduiecKoil, ayamno);

CpaBHUBATh JIJIMHBI COOOIICHHM, 3alMCAHHBIX B Pa3JIMYHBIX al(aBUTAX,
ONEepUpPOBaTh €IWHULIAMH M3MEpPEeHUs HMH(DOpPMALMOHHOTO 00bEMa U CKOPOCTU
neperayu JaHHbIX;

OLICHMBATh M CPAaBHMBATh Pa3MEpPbl TEKCTOBBIX, I'paUuecKuX, 3BYKOBBIX
¢aiinoB u Buseodaisos;

OPUBOJIUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs M Iepeaadu
nH(pOpPMAIINH, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTHUKHY;

BBIJIENISATh OCHOBHBIE ATAalbl B UCTOPUH U NMOHUMATh TEHACHIIMH Pa3BUTHUS
KOMITBIOTEPOB U IPOrPAMMHOT0 00ECIICUeHUS;

nojiydaTb M HUCIOJIb30BaTh  HMH(OpPMALMIO O  XapaKTEPHUCTHKAX
NEPCOHATILHOTO KOMITBIOTEpPAa M €ro OCHOBHBIX 3JIEeMEHTax (Imporleccop,
omnepaThBHas NaMsTh, TOJITOBPEMEHHAS MTaMsTh, yCTPONCTBA BBOJAA-BbIBO/IA);

COOTHOCUTH XaPAKTEPUCTUKU KOMIBIOTEPA C 3a1a4aMU, PEIIAEMBIMU C €T0
OMOIIIBIO;

OpUEHTUPOBATHCS B HMEPAPXUUECKON CTpyKType (HaljoBOM CHUCTEMBI
(3armuchIBaTh TONTHOE WM aiina (kaTtanora), myTh K ¢airy (karajaory) mo
UMEIOIIEMYCSI OTIMCAHUIO dbaiimoBoi CTPYKTYPBI HEKOTOPOTO
MH(GOPMAIIMOHHOTO HOCUTEIIA);

pabotath ¢ (alIOBOM CHCTEMOM TEPCOHAIBHOTO KOMIBIOTEpA C
UCIIONIb30BaHUeM rpaduyeckoro uHTepdeiica, a HMMEHHO: CO3/aBaTh,
KOIIMPOBaTh, IIepeMellaTh, IEPEeUMEHOBBIBATD, YAAIATh U apXUBUPOBATH (aiiiibl
Y KaTaJjoru, UCI0Jb30BaTh AHTUBUPYCHYIO IIPOrpamMmmy;

IIPEACTABIATH pe3yJIbTaThI CBOEH NEATENbHOCTU B BHJIE
CTPYKTYPUPOBAHHBIX WJUIFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIBTHUMEINUHBIX
MIPE3EHTALNN;

uckatb nHpopmamuio B UHTEepHETE (B TOM YHCIIE, IO KIIOUYEBBIM CIIOBaM,
Mo H300paKEHHIO), KPUTHYECKHM OTHOCUTHCA K HaWIEHHOW uUH(MOpMaLNH,
OCO3HaBasi OMACHOCTh JUIA JIMYHOCTH MW OOIecTBa pacrmpoCTpaHEHUs
BpEOHOCHOW  uWH(pOpManuu, B TOM  YHCJIE€  JKCTPEMHCTCKOTO U
TEPPOPUCTUUYECKOTO XapaKTEPa;

MIOHUMATh CTPYKTYPY aJpecOB BEO-PECYpPCOB;

HCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI UHTEPHET-KOMMYHUKAIINH;



coOmoaTh TpeOOBaHMs O€30NaCHOM IKCIUTyaTallud TEXHUYECKUX CPEACTB
MH(OPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH, COONIOAAaTh CETEBOU
ATUKET, 0a30Bble HOPMBbI MH(POPMALMOHHOM 3THKM M IpaBa IpH padoTe C
MPUIOKEHUSIMU Ha JII0OBIX yCTpoiicTBax U B MIHTepHeTe, BbIOMpaTh Ge30macHble
CTpaTeruy NOBEJICHUS B CETH;

OPUMEHSATh METOJbl MPO(PWIAKTUKA HEraTUBHOTO BIMSHHUS CPEICTB
MHOOPMAIIMOHHBIX W  KOMMYHHMKAI[MOHHBIX TEXHOJOTMH Ha  370pOBbE
I0JIb30BATEIS.

K xonny oOydenuss B 8 kjacce y oOyuwaromierocs OyayT chOpMHpPOBaHBI
CJEYIOIINE YMEHUS:

MOSICHATh HAa TpUMEpax pa3iuuus MEXIy TIO3UIMOHHBIMU U
HEMO3HIIMOHHBEIMHM CUCTEMaMHM CUUCIICHUS;

3anuchiBaTh M CpaBHUBATh Iieibie uncia oT 0 mo 1024 B pasnuyHbIX
MO3HMITMOHHBIX CHCTEMaX CYHCICHUS (C OCHOBaHUSAMH 2, 8, 16), BBIIOJHATH
apudMeTHUCCKHEe OTIepaIliy HaJl HUMH;

PacCKpbhIBaTh CMBICI MOHATUM «BBICKA3bIBAHHUEY, «JIOTUUYECKAsl OINEparus,
«JIOTUYECKOE BBIPAKECHUEY;

3allMChIBaTh JIOTUYECKUE BBIPAKEHUSA C HCIOJIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIUM U OTPULAHMS, ONIPEAEATh UICTUHHOCTh JIOTUUYECKUX BBIPAXKEHUN,
€CJIM U3BECTHBI 3HAUYCHUSI ICTUHHOCTH BXOJISIIIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUITI HCTUHHOCTH JJISI JIOTUYECKUX BBIPAKESHUI;

PacKphIBATh CMBICT TTOHSITUN «UCTIOJIHUTENbY, «aITOPUTM», «IIPOrpaMmay,
MOHUMAs Pa3HUILY MEXIY YIMOTPEOJICHUEM dTUX TEPMHUHOB B OOBIJICHHOW peuu
U B HHPOpMATHKE;

OTHCHIBATh AJTOPUTM PEIICHHS 3a/Ja4d Pa3IMYHBIMU CTIOCOOaMH, B TOM
YHCJIE B BUIE OJI0K-CXEMBI,

COCTaBJISITh, BBIMOJHAT, BPYYHYIO MU Ha KOMIIBIOTEPE HECIIOXKHBIC
QJITOPUTMBI C MCIIOJB30BAHMEM BETBJICHUN W LMUKIOB JJIA YIPABJICHUSA
HCIIOTHUTEISAMHU, TaKUMHU Kak Pobot, Uepemnamika, UepTéxHUK;

HCIIOJIb30BaTh KOHCTAHTHI M MEPEMEHHBIE Pa3IMYHBIX THUIIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TaKXke COJAepKallde HX BbIPAXKCHHUS,
HCTIOJIB30BaTh ONEpaTOp MPHUCBAaNBAHUSI;

UCIIONIB30BaTh MpH pa3paboTKe MmporpamMM JIOTHYECKHE 3HAYCHHS,
omnepaliy ¥ BBIPAKECHUS C HUMU,

AQHAJIM3UPOBAThH MPEIJIOKESHHBIE AJTOPUTMBI, B TOM YHCJE OIpPEICIISTh,
KaKHe Pe3yabTaThl BOBMOXKHBI MIPHU 3aJaHHOM MHOKECTBE MCXOIHBIX 3HAYCHUH;



co3gaBaTh M OTJIAXKWBATh NPOrpaMMbl HAa OJHOM U3  SI3bIKOB
nporpammupoBanust  (Python, C++, Ilackans, Java, C#, UlkonbHbIN
AnroputMudeckuil S3bIK), pealn3yolne HECI0KHbBIE aJITOPUTMbI 00pabOTKU
YHUCJIOBBIX JIaHHBIX C HMCIOJb30BaHMEM LHMKIOB U BETBJICHUI, B TOM YHCIIE
pealn3ylonie MpOBEPKY JAEIUMOCTH OJHOIO ILEJOro 4YMciaa Ha JpYroe,
MPOBEPKY HATypajJbHOTO YKCJIAa Ha MPOCTOTY, BblAeNeHUus uudp u3
HATypaJbHOrO YHCHIA.

K xonny oOyuenuss B 9 kjacce y oOyuwaromierocs OyayT chOpMHpPOBaHBI
CJIeIyIOIINe YMEHHUS:

pa3OuBaTh 3a7a4M Ha TMOA3a/laud, COCTABIATh, BHIMOIHATH BPYUYHYIO U Ha
KOMITbIOTEPE HECJIOKHBIE AITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHHH, IIUKJIOB U
BCIIOMOTaTEIbHBIX AJITOPUTMOB JIsl YIIPABJICHUS MCTIOJHUTEIISIMH, TAKUMH KaK
Po6ot, Uepenamika, UepTéxHUK;

COCTaBISAITh W OTJIAKHBATH MPOTPAMMBI, PEATU3YIOIINE THUIIOBBIC
aITOPUTMBI 00pa0OTKM YMCIOBBIX IOCJIEAOBATEILHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAaCCHBOB (MIOMCK MAaKCUMYMOB, MHHUMYMOB, CYMMBI WA
KOJIMYECTBAa DJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM U3 S3BIKOB
nporpammupoBanus  (Python, C++, TIlackans, Java, C#, IIkonbHBIN
AnroputMudecKuid SA3bIK);

PacKphIBaTh CMBICT TOHITHH «MOJEINbY, «MOACIUPOBAHUEY, OMPENEIAThH
BUJIbI MOJIEJICH, OIIEHUBATh aJ€KBATHOCTh MOJEIH MOJICIUPYEMOMY OOBEKTY U
IEJISIM MOJICTTUPOBAHMS,

UCIIOJIb30BaTh T'padbl U JEPEBbs I MOJEITUPOBAHMS CUCTEM CETEBOU U
HUepapXUIeCcKoil CTPYKTYphl, HAXOIUTh KpaTYalIuil myTh B rpade;

BbIOMpATh CHOCOO TMPEACTABICHHUS JaHHBIX B  COOTBETCTBUU C
NOCTAaBIICHHOM 3adadel (TaOnuIbl, CXeMbl, TpaduKu, [aUArpaMmbl) C
MCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX TMPOTPAMMHBIX CPEACTB  00paboTKU
JTAHHBIX;

UCTIONIb30BaTh JJIGKTPOHHBIE TAaONMUIGI s 00paOOTKM, aHajmu3a u
BU3yaJIM3allMM YUCJIOBBIX JAHHBIX, B TOM YHCII€ C BBIJIEJICHUEM Juala3oHa
TAOJIUIIBI ¥ YIIOPSIIOYMBAaHUEM (COPTUPOBKOI) €T0 3JIEMEHTOB;

CO3/1aBaTb W TMPUMEHSITh B OAJIEKTPOHHBIX Tabmumax QOpMymabl i
pacy€ToB C MCIOJIB30BAaHUEM BCTPOCHHBIX apU(DMETHUECKUX  (DYHKITHIA
(cymMmMmupoBaHUWE UM TOJCYET 3HAYEHUM, OTBEYAIOUIUX 3aJaHHOMY YCIOBHIO,
cpenHee apuMeTHYECKOE, TIOMCK MAaKCUMaJIbHOTO W  MHHHMAJIBHOTO
3HA4YEHUsI ), AOCOFOTHOM, OTHOCUTEILHOM, CMEIIAHHOW aJpecalini;



MCIIOJIb30BaTh 3JIEKTPOHHBIC TAOIHIIBI 111 YUCICHHOTO MOJACIUPOBAHUS B
MPOCTHIX 33/1a4aX U3 Pa3HBIX MPEIMETHBIX 001acTel;

WCIIONB30BaTh  COBPEMEHHBIE HHTEPHET-CEPBUCHl (B TOM  YHUCIE
KOMMYHHKAIIHOHHBIE CEPBHUCHI, OOJAYHbIE XpaHWIHINA JaHHBIX, OHJIAWH-
porpaMmbl (TEKCTOBbIE M TpadUyeCKUe PEeAaKTOpbl, Cpelbl pa3padOTKH)) B
y4eOHOH U IOBCEIHEBHON JESATEILHOCTH;

NPUBOANTH MPHUMEPHI HCIIOJIB30BaHUS TE€OMH(DOPMAIIMOHHBIX CEPBUCOB,
CEpBHCOB TOCYAAPCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX CepBUCOB MHTEepHETa B
y4eOHOH U TIOBCEIHEBHON JESATEILHOCTH;

UCTIOJNBh30BaTh  pa3jMyYHbIE CpPEACTBA  3alUTHl  OT  BPEIOHOCHOTO
IpOTPpaMMHOTO OOecCTeueH s, 3allHIaTh TEPCOHATBHYI HHPOPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIIA U €ro MOCIEACTBHMA (pa3rialieHus], TOAMEHBI,
yTpaThl JaHHBIX) C YY€TOM OCHOBHBIX TEXHOJOTHYECKHMX M COIMAIBHO-
TICUXOJIOTUYECKUX aCIeKTOB HCIIONIb30BaHUA ceTu MHTepHeT (cereBas
aHOHUMHOCTh, HHU(POBON cleA, AyTEHTHYHOCTh CYOBEKTOB H PECypCOB,
OIaCHOCTh BPEJOHOCHOTO KO/Ia);

pacrlo3HaBaTh TMONBITKH ¥ TPEAYNpeKIaTh BOBJICUCHHE ceOI W
OKpY’KaIOIIUX B IECTPYKTUBHbBIE M KPUMHUHAJIBHBIE ()OPMBI CETEBOM aKTUBHOCTHU
(B TOM qucIe KuOepOyIITHHT, buIIuHr).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uugpoBbie
Ne n/m P Konrpoasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasznea 1. HHudgposass rpaMoOTHOCTH
11 Kommnerotep — yHuBepcanbHOE 5 bubnuoreka [JOK
' YCTPOUCTBO 00paOOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6moreka [IOK
1.2 IT 4
POTPAMMEL | atible https://m.edsoo.ru/7f41646e
bu6moreka [IOK
1.3 K 2
OMITRIOTEPHEIS CETH https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanms u nHGOpMAITMOHHBIE 5 bubnuoreka [JOK
' HPOLECCHI https://m.edsoo.ru/7f41646e
bubmuoreka [JOK
2.2 IT 9
PCACTABICHHE HHpOPMALHH https://m.edsoo.ru/7f41646e
Utoro no pazneny 11
Pa3nen 3. UH(popManmoOHHBIC TEXHOJIOT MU
3.1 TekcToBble JOKYMEHTHI 6 1 bubmorexa [JOK

https://m.edsoo.ru/7f41646e



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

bubnuoreka [IOK

3.2 K 4
OMIIBIOTEpHAS Tpaduka https://m.edsoo.ru/7f41646e
. bubnuotexa [JOK
3.3 M 3
YAPTHMEMHIHRIC NPeseHTattiy https://m.edsoo.ru/7f41646e
Hroro mo pazueny 13
PesepBHoe Bpemst 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue oCHOBbI HH(POPMATHKH
bu6moreka [IOK
11 C 6 1
HCTENBT CHICICHIA https://m.edsoo.ru/7f418516
1.2 DNIeMEHTHl MaTEMaTUYECKON JIOTUKH 6 1 brbmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHpPOBaHue
21 HcnonHuTen 1 anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIIUU https://m.edso0.ru/7f418516
bu6moreka [IOK
2.2 A 9
SHIK HPOTPaMMUPOBAHHA https://m.edsoo.ru/7f418516
bu6moreka [IOK
2.3 A 2
HATHS ITOPITMOB https://m.edsoo.ru/7f418516
Utoro no pazneny 21
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM nupposbIie
Ne n/n P Konrpoasubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuoreka [JOK
' 0€30MacHOTO MOBEJCHUS B HEH https://m.edsoo.ru/7f41a7d0
19 Pa6ora B nndopmanroHHOM 3 bubnuoreka [IOK
' MPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pasznen 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
bu6moreka [IOK
2.1 M 8 1
OACTMPOBAHME KAK METOAL HO3HANMA https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AinroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [IOK
3.1 P 0 6 1
ApADOTRA SLITOPIIMOB 1 HPOTPaMM https://m.edsoo.ru/7f41a7do0
bubmuoreka [JOK
3.2 \% 2
HpaBIeHie https://m.edsoo.ru/7f41a7do0
Hroro no paszneny 8
Pazgen 4. UngopManoHHble TEXHOJIOTHH
4.1 DEeKTPOHHBIE TaOIHIIBI 10 bubnuorexa LIOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

https://m.edsoo.ru/7f41a7d0

WudopmanimoHHbIE TEXHOJIOTHH B

bu6mmoreka [{OK

4.2 1
COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0

Hroro no pazneny 11

Pe3epBHOE Bpemst 1

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3ydyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
Kommnerorep — yHuBepcanbHOe
BBIUHUCIIUTEIBHOE YCTPOMCTBO,
1 aboTaromiee 1mo mporpamme 1 brbmorexa [TOK
P o porp ' https://m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH H
npaBuiia paboOTHI HA KOMIIBIOTEPE
Hctopus u coBpeMeHHbIE
2 TEHJCHILIUU Pa3BUTHUS 1 Bubnmorexa [JOK
ACHIH https://m.edsoo.ru/8a1523ee
KOMITIBIOTEPOB
[IporpammHOe obecrieueHne
3 kommbioTepa. [IpaBoBas oxpaHa 1 bubmorexa [TOK
pa. =P P https://m.edso0.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bubnuorexa [JOK
onepanuu ¢ gailaMu 1 rmarnkamu https://m.edsoo.ru/8al152a74
ApxuBalius JJaHHbIX.
5 HEHOJIL?OBaiHe porpamm- 1 bubmmorexa [JOK
porp https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KoMnbsrotepHsie BUpPYCHI U 1 bubnuoreka [IOK
AHTUBHUPYCHBIE TPOTPaMMBI https://m.edsoo.ru/8a152f74
7 Komnerorephsie cetu. [louck 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74

uHpopmanuu B cetu MHTEpHET

https://m.edsoo.ru/8a153244

CepBuChl UHTEPHET-
KOMMYHHMKaIMil. CeTeBON ATUKET.

bu6mmoreka [{OK

HNubopmanimoHHbI 00bEM TEKCTa

8
Crparerun 6€30macHOTO https://m.edsoo.ru/8a153460
noseacHus B IHTepHeTe
bu6morteka [IOK
9 )51
Hopmaua i naHHbIe https://m.edso0.ru/82a161966
bu6moreka [IOK
1 "
0 H(OPMALKOHHKIC IPONECCE! https://m.edsoo.ru/8al61e2a
Pa3nooOpasue sa3b1K0B U
11 andasutos. EcTecTBeHHbIE U bubmmorera LOK
] https://m.edsoo.ru/8al61fec
(hopmanbHBIC S3BIKU
JIBonuHBIH andaBuT.
12 IIpeoOpazoBanue 1r0060r0 bubmmorexa TTOK
peobp https://m.edso0.ru/8a162186
andaBuTa K IBOUIHOMY
[IpencraBnenue TaHHBIX B
13 KOMIILIOTEPE KaK TEKCTOB B Eubmrorexa ITOK
p https://m.eds00.ru/8a162316
JTBOUYHOM aJipaBuTE
Enununer uamepenus
14 MH(pOpPMAIIUH U CKOPOCTH bubmorexa [TOK
pMatt p https://m.edso0.ru/8a16249¢c
nepeaadn JaHHbIX
KonupoBanue TEKCTOB.
15 PaBHOMEpHEBIE 1 HEPABHOMEPHEBIE Eubmorexa HOK
p p p https://m.edso0.ru/8a1625f0
KOJIBI
16 JlexonupoBaH#e COOOIIEHUH.



https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0

Ludposoe npencrapieHue

bubmnoreka [IOK

17
HEIIPEPBIBHBIX JAHHBIX https://m.edso0.ru/8a162848
Komuposanue nsera. Ouenka
18 MH(POPMAIIMOHHOTO 00BEMA bubnuorexa [JOK
rpadU4ecKuX JaHHBIX JJIs https://m.edsoo.ru/8a1629ec
pacTpoBOro M300paKeHUs
bu6morteka [IOK
19 K
OApOBATHE 3BYIa https://m.edso0.ru/8a162b72
Pe3epBHbIil ypok «KoHTpoJIbHAS
20 adora o Teme "[IpencraBiaeHue brbmorexa [TOK
P " pedt https://m.edso0.ru/8a162d02
uHpopmanuu"»
TexcToBBIE JOKYMEHTHI, HX BBO
21 U peHaKTH OBaIZI/I:Ie B TCKCTOBOMJI bubmorexa [TOK
pel P https://m.edsoo.ru/8al62e7e
nporieccope
99 dopMaTUPOBAHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 [TapameTpsl cTrpanuipl. CIUCKU U bubnuoreka [JOK
TaOJIUIIBI https://m.edso0.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubnuorexa [JOK
TEKCTOBBIE JOKYMEHTbI https://m.edsoo.ru/8a1632d4
WNuTennexryanbHbie
25 BO3MOJKHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB
O06o01IeHre 1 cCuCTeEMaTHU3aIMs
N bubmuoreka [JOK
26 3HaHuM Mo TemMe « TekcToBbie

AOKYMCHTBID»

https://m.edso0.ru/8a1635c2



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2

97 I'paduueckuii pepakrop. 1 bubnuorexka [JOK
PacTtpoBbie pucynku https://m.edso0.ru/8a163874
28 Omnepanuu pe1akTUPOBAHUS 1 bubnuorexa [JOK
rpadudecKkux 0OBEKTOB https://m.edsoo.ru/8a1639d2
bu6morteka [IOK
29 B 1
eKTopHast rpaduka https://m.edso0.ru/8a163b30
O06o00meHre U CHCTEMaTH3aITHS
3HaHui o Teme «KommnbrorepHas
30 rpadukay. [IpoBepounas padora / 1 brbmorexa [TOK
P PoBep P https://m.edso00.ru/8a16404e
Bcepoccuiickas npoBepoyHas
pabota
Peseprubrit ypok. O6001eHNE 1
31 cHUCTeMaTH3aIns 3HaHMH / 1 bubnuorexa [JOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota
32 [ToaroToBka MyabTUMEIUHHBIX 1 bu6moreka [IOK
Mpe3eHTalun https://m.edsoo.ru/8al642c4
JloGaBieHre Ha ciaiig
33 ayIMOBHU3YyaJIbHBIX JAHHBIX 1 bubmorera [JOK
a 4 A ’ https://m.eds00.ru/8a164472
AHUMAIIMK U TUTIEPCCHIJIOK
O00011IeHNE U CUCTEMATH3AL[MSI
34 3HAHUH 10 TEME 1 bubmuoreka [JOK
«MynbTUMEIUITHBIE https://m.edso0.ru/8a164652
TIpe3eHTAIII
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 Heno3uunonHbIe ¥ TO3UITMOHHBIE 1 bu6morteka [IOK
CHCTEMBI CUHUCIICHHUS https://m.edso0.ru/8a1649e0
bu6moreka [IOK
2 Passepuyrast popma 3amucu yuciia 1
pHyTas pop https://m.edsoo0.ru/8al64ba?
JIBonuHas cuctemMa CUMCIEHUS.
3 Apudmernyeckue oneparuu B 1 bubmmorexa LOK
P " P https://m.edso0.ru/8a164d96
JIIBOMYHOM CHCTEME CUHCIICHHS
4 BoceMepuunas cucrema 1 bubnuoreka [IOK
CUMCIIEHHUS https://m.edso0.ru/8a165296
5 [IlecTHaaaTepuyHas cucTeMa 1 bubnuoreka [IOK
CUHCJIEHUS https://m.edso0.ru/8a16549¢
O0001IeHre U cucTEMaTU3aLIH
. bu6mmoreka [IOK
6 3HaHuil mo teMe «CucTeMsbl 1
https://m.edso0.ru/8a16564c
CUHCIICHUS
bubmuoreka [JOK
7 Jlornueckue BBICKA3bIBAHUS 1
https://m.edsoo.ru/8a1657fa
8 Jlornueckue onepanuu «my, 1 bubnuoreka [JOK
CUTIN, «HE» https://m.edsoo.ru/8a165b56
9 OrnpeneneHre HCTUHHOCTU 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo0.ru/8a165cf0



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

10

Tadauubl UCTUHHOCTH

11 Jlornueckue 351€eMEHTHI bubmmorexa [OK
https://m.edsoo.ru/8a165e94

KontponbHas padoTa no Teme

12 <<3ne15[eHTm M:TeMaTI/I‘IeCKOfI bubamorexa [OK

https://m.edsoo.ru/8a178c38

JIOTUKUY

13 [TonsiTHe anropurMma. bubnuoreka [IOK
Hcnonaurenu aroputMoB https://m.edsoo.ru/8a17949

14 CaoiicTtBa anroputma. CriocoOsr bubnuorexa [JOK
3alUCH AIrOpuTMa https://m.edso0.ru/8a179606
AnroputMuuecKasi KOHCTPYKITUS

15 «cneaoBaHuey. JINHEWHBIN
AITOPUTM
AnroputMuyecKkasi KOHCTPYKIIHS

16 «BETBJICHUE: MTOJHAS U HEMOJIHAs
hopmbI

17 AnropuTMUYECKas KOHCTPYKIIUS bubnuoreka [IOK
«MOBTOPEHUE) https://m.edsoo.ru/8a17998a

18 dopmanabHOE UCTIOJTHEHUE bubnuoreka [IOK
ajnropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX

19 QIITOPUTMOB C UCIOJIb30BaHUEM bubnuoreka [JOK
LUKIIOB JUISl yIIPaBJICHUS https://m.edsoo.ru/8al179elc
(hopMaTbHBIMU UCTIOTHUTENSIMU

20 PazpaboTka HeCI0KHBIX bubnuoreka [IOK

AJITOPUTMOB C UCITOJIB30BAHUCM

https://m.edso0.ru/8al179elc



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

IUKIIOB ¥ BETBIICHUH JIJIst
yrpaBieHus: GOpMaTbHBIMU

HCTIIOJTHUTEIISIMH
21 Brinosinenue anropurMoB Bubmuorexa LIOK
https://m.edsoo.ru/8al7a06a
O06001IeHre U cucTeMaTU3aIus
29 3HaHu# no teMe «lcnonnurenu n bubnuoreka [IOK
QJITOPUTMBL. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKITUI
23 S3BIK MPOTPaMMHPOBAHHSI.
Cucrema nporpaMMHpPOBAHHUS
24 [Tepemennsbie. Oneparop
MpUCBaBaHUS
o5 [IporpammMupoBaHue JMHEHHBIX
aJIITOPUTMOB
26 Pa3zpaboTka mporpamm,
COJIep>KalluX OTepaToOp BETBICHUS
27 JlnanoroBas oTJIaJika MporpaMm
28 [ukn ¢ ycnoBuem
. bubnuoreka [JOK
29 Huien ¢ nepenerhoit https://m.edsoc])_.[ ru/8al7acda
30 O06paboTKa CHUMBOJIBHBIX JIAHHBIX ﬁt?i?;;f;igggaﬂa d6c
O06001eHne u cucTeMaTu3amus
31 3HaHUM 1O TeMe «3bIK bubmmorexa [JOK

IIPOrpaMMHPOBAHUS

https://m.edsoo.ru/8al7ae8e



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

[TpoBepounas pabora /
Bcepoccuiickas npoBepodHas
pabora

32

PesepBubiit ypok. O60011eHUE 1
cUucTeMaTu3auus 3HaHUN 1
YMEHHH 1o Kypcy nHpopmaTuku 8
kiacca / Beepoccuiickas
IpoBepoyHas paboTa

bu6morteka [IOK
https://m.edsoo.ru/8al17b456

33

AHanu3 anropuTMOB.
OnpeneneHrne BO3MOKHBIX
pe3ynbTaTOB PabOTHI ATOPUTMA
MIpH 331aHHOM MHOYKECTBE
BXOJIHBIX JTaHHBIX

bu6moreka [IOK
https://m.edsoo.ru/8al7afab

34

AHaJIU3 aaropuTMOB.
Onpenenenne BO3MOXKHBIX
BXOJHBIX JIAHHBIX, PUBOIAIINX K
JTAHHOMY PE3YJIbTaTy

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Kourpoububie | IIpakTHyeckue op
n/n Bcero u3ydyeHus | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 I'moGanwnas cets UnTepner. IP- 1 bubnuotexa [JOK
anpeca y310B. bosbiime 1anHbie https://m.edso0.ru/8al17b578
bu6moreka [IOK
2 Nudopmanronnas 6€301mMacHOCTh 1
(bopwar https://m.edsoo.ru/8a17b690
VYyer nousTus 06
nH(OpPMaLlMOHHON OE30MMaCHOCTH
bu6moreka [IOK
3 MIPHU CO3J]aHUU KOMIIJIEKCHBIX 1
https://m.edsoo.ru/8al7b7bc
WH(POPMAITMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Bunel nearenbHOCTH B CETH 1 bu6moreka [IOK
HNutepner https://m.edsoo.ru/8a17b8e8
OO6navHble TEXHOJIOTHUH.
. bu6mmoreka [IOK
5 Hcnons3oBanne onnaitH-oduca 1
https://m.edsoo.ru/8al7bale
Ui pa3paboTKU JOKYMEHTOB
O000I11IeHNE U CUCTEMATH3AL[MS
3HaHMi 1o TeMaM «[ nobanbHas
5 ceTb IHTEpHET U cTpaTternu 1 bubnuoreka [JOK

0€3011aCHOTO MOBEACHUS B HEW,
«Pabora B MH(pOPMaAITIOHHOM
MIPOCTPAHCTBEN

https://m.edso0.ru/8a17bb36



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36

7 Mojenu 1 MOJEIUPOBAHHUE. bubnuorexa [JOK

Krnaccudukanuu moenei https://m.edsoo.ru/8al17be06
bu6mmoreka [{OK

8 Tabmramsie MoAeuH https://m.edsoo.ru/8al7c04a
Pa3zpaboTka oqHOTAOIUYHOM 6a3bI

9 naHHbIX. CocTaBlIeHHE 3apOCOB
K 0a3e JTaHHBIX
I'pad. BecoBas marpuria rpada.
JI)TiHA TTyTH MEXTy BEepITUHAMHU

10 rpada. Beruncnenue konudyecTsa
IIyTE€N B HAIIPABJIECHHOM
AIMKIINYECKOM Tpade

1 Hepero. [lepeGop BapuaHTOB ¢
MOMOIIBIO JiepeBa

12 MaremaTnueckoe bubnuorexa [JOK
MOJIETUPOBAHKE https://m.edsoo.ru/8a17¢392

13 DTanbl KOMIbIOTEPHOTO bubnuoreka [JOK
MOJICJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o001IeHre U cucTEMaTHU3AIMS

14 3HaHui. KoHTpoapHas padbora 1o bubnuoreka [JOK
teme «MoienupoBaHue Kak https://m.edsoo.ru/8a17c9c8
METO/1 TO3HAHUS
Pa3zbuenue 3amaun Ha Moa3aqauu.

15 CocraBiieHHE aNTOPUTMOB U bubnunoreka [JOK

nporpamMm € UCIOJIb30BAHUECM
BeTBJ'IeHHfI, OHKJIOB U

https://m.edsoo.ru/8al7ch12



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12

BCIIOMOT'ATCJIbHBIX AJITOPUTMOB

16 OnHOMEpHBIE MaCCHBBI bubnmorexa LOK
https://m.edsoo.ru/8al7cc3e
17 TumoBsie anropuT™Mbr 00padOTKH bubnuorexa [JOK
MAaCCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBKa MaccuBa
bu6moreka [IOK
19 ObpaboTica NOTOKA AQHHEIX https://m.edsoo.ru/8al17d01c
O06o01enre U cucTeMaTru3arus
20 3HaHui. KonTpoapHas pabora mo bubnuorexa [JOK
Tteme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
MIPOTPAMM)»
21 VYmpasnenue. Curnan. O6paTHas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/8al17d4d6
bu6mmoreka [IOK
22 PoborusupoBaHIe cHCTeMEI https://m.edso0.ru/8a17d602
DneKTpoHHbIe Ta0IUIIbL. THIbI
23 JAHHBIX B sYEUKaX JICKTPOHHOM bubmmorexa ITOK
https://m.edsoo0.ru/8a17d710
TaOJINIIBI
24 PenaktupoBanue u bubnuoreka [JOK
(dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8a17d832
Berpoennbie pyHKIMU Ais
25 MOUCKa MAaKCUMyMa, MUHUMYMa, bubnuoreka [JOK
CYMMBI U CPEIHETO https://m.edso0.ru/8a17d990
apu(pMeTHIECKOro
26 CoprupoBka 1 puiabTpanus bubnuoreka [IOK



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990

JAHHBIX B BBIACJICHHOM
JMara3oHe

https://m.edsoo.ru/8al17db70

[TocTpoenue nuarpamMm u

bu6mmoreka [IOK

27 1
TPAGHIOB B HCKTPOHHBIX https://m.edsoo.ru/8al7e08e
TabnuIax
28 OTtHocuTenbHas1, abCOTIOTHAS U 1 bubnuotexa [JOK
CMeEIIaHHas ajapecarnus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BRIYMCICHUS B 1 bubnuotexa [JOK
AIIEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIIUX HAOOPOB 1 bubnuotexa [JOK
JTAHHBIX https://m.edsoo.ru/8al7e87c
31 YHucneHHOe MOJIETUPOBAHUE B 1 bubnuorexa [JOK
AIIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7eaca
O60011eHre U crucTeMaTu3alus
. bu6moreka [IOK
32 3HaHUH 10 TeMe «DJIEKTPOHHBIC 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponb nundopmanoHHbIX
33 TEXHOJIOTHI B Pa3BUTUH 1 bubnuoreka [IOK
SKOHOMHUKH MHUpPA, CTPaHBbI, https://m.edsoo.ru/8al7ed54
peruona
PesepBubIit ypok. O6001IeHNE 1
P P B bubnuoreka [JOK
34 cucremarusanus. torosoe 1
https://m.edsoo.ru/8al7ee6c
MMOBTOpPEHUE
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To Teme «IludpoBasi rpaMOTHOCTHY

1.1

[losicHaTs Ha mnpuMepax CMBICA MOHATHH  «uHMOpMaLUs»,
«uHGOPMAIIMOHHBIA  TIpolece»,  «oOpaboTka  HMHPOpMAIIUNY,

«XpaHeHue uHpoOpMaLUNY, «Iepeaada HHPOopMaun»

1.2

[IpuBoauTE mNpUMEpPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U
nepenaud  MHGOpPMAllMM, CpaBHUBaTh HUX  KOJIWYECTBEHHbBIE

XapaKTEePUCTUKHU

1.3

[lonyyaTs W UCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTHUKAX
MEPCOHAJIBPHOIO KOMIBIOTEpPa M €ro OCHOBHBIX 3JEMEHTax
(mporeccop, omepaTUBHAs MaMsTh, JOJTOBPEMEHHAs MaMSTh,

yCTpOICTBa BBOIa-BHIBO/IA)

1.4

COOTHOCHTH XapPaKTCPUCTUKHU KOMIIBIOTEpa C 3aJadyaMH,

pera€MbIMU C €0 IIOMOIIIBIO

1.5

OpueHTHUpOBaThCS B HMEPAPXUUYECKOW  CTPYKType  (ailioBoi
CUCTeMbl (3aluChIBaTh MOJHOE uMs (aiina (katamora), MyThb K
¢daitny (katamory) Mo UMeloleMycs omnucaHuio  (¢ailinoBoit

CTPYKTYPBI HEKOTOPOTO MH(POPMAITMOHHOTO HOCUTEIIS)

1.6

PaboTtate ¢ (aiitoBO¥t cHCTEMO TEPCOHAIBLHOTO KOMITbIOTEpPA C
VCIIOJIb30BAaHUEM rpaduyeckoro uHTepdeiica: CO3/1aBaTh
(kommpoBaTh, MepeMeliarh, MEPEeUMEHOBBIBATh, yIAIATh U
apXUBUPOBaTh (haillyibl U KaTaJOTH, HCIOIb30BaTh aHTUBUPYCHYIO

porpammy)

1.7

Uckare undopmanmio B MHTepHETE (B TOM YHCIE MO KIHOYEBBIM

CJIOBaM, IIO 1/1306pa>1<eH1/1}0), KPUTUYCCKHU OTHOCHUTLCH K HalJIeHHOM




uH(pOpMAIMK, 0CO3HABATh OMACHOCTH JJIS JIMYHOCTH M OOIECTBa
pacrpocTpaHeHus] BpPEIOHOCHOW WHGOpMAIMKM, B TOM YHCIE

9KCTPEMHUCTCKOTO ¥ TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIUI

1.10

Cobmronate TpeboBaHUs 0€30MaCHOM SKCIUTyaTallud TEXHHYECKUX
cpeAcTB MH(POPMAIMOHHBIX W KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA,
coOiroAaTh CEeTeBOM 3TUKET, 0a30Bble HOPMbI MH(POPMAIMOHHOMN
9TUKM U TpaBa Mpu padoTe ¢ TMPWIOKEHUIMH Ha JIIOOBIX
ycTpoiicTBax U B MHTepHeTe, BBIOMpaTh Oe30IacHbIe CTpaTeTuu

IIOBCJCHUS B CETU

1.11

HpI/IMeHSITI) METObI HpO(i)I/IJ'IaKTI/IKI/I HETraTUBHOT'O BJIUAHUA CPCIACTB
I/IH(bOpMaI_[I/IOHHI)IX n KOMMYHUKAlIUOHHBIX TEXHOJIOTHH Ha

3J0POBLC IMOJIB30BATCIIA

[To reme «Teopernueckue 0CHOBBI HH(POPMATUKID)

2.1

KoaupoBats 1 1ekoAMpoBaTh COOOMIECHHS TI0 33JaHHBIM TPaBUIIaM,
JIEMOHCTPUPOBATh MIOHUMAaHHE OCHOBHBIX MPUHIIMIIOB KOTUPOBAHHS
WHpOpMAIUA PA3TMYHON TMPUPOMABI (TEKCTOBOH, TpaduvecKo,

ayauo-)

2.2

CpaBHI/IBaTB JJIMHBI COO6H1€HHI>'I, 3alIMCAHHBIX B Pa3JIMYHBIX
aJ'I(baBI/ITaX, OIICPHUPOBATDH CAMHNIIaMHU HN3MEPCHUA

UH(GOPMAIMOHHOTO 00BEMA U CKOPOCTH Mepeaadn JaHHbBIX

2.3

OueHuBaTh U CpaBHHBATh pa3Mepbl TEKCTOBBIX, TIpaUUECKux,

3BYKOBBIX (paiiyioB 1 BUe0(ailioB

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

3.1

Hpe,[[CTaBJ'IHTL PE3YJIbTAThI cBoci JACATCIIbHOCTHU B BHUAC
CTPYKTYPUPOBAHHBIX HIUTFOCTPUPOBAHHBIX JAOKYMCHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUN

8 KUIACC

Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI




NpOBePsIEMOro
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmMmsbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

1

ITo Teme «Teoperrueckue 0CHOBBI HH(OPMATUKI»

1.1

ITosicaaTe Ha npuMepax pasjinuua MCEKAY MNO3UIUOHHBIMHU U

HCIIO3UIITMOHHBIMHU CUCTEMaMH CUHMCIICHUA

1.2

3anuchIBaTh U CpaBHUBATH Liesble yrcaa oT 0 1o 1024 B pa3iauuHbIX
MO3UIIMOHHBIX CHUCTeMax cuuciieHus (¢ ocHoBanusimu 2, 8, 16),

BBITIOJIHATH apI/I(l)MCTI/I‘-ICCKI/IC onecpalur Haa HUMHA

1.3

PackpeiBaTh CMBICT TIOHSATHHM «BBICKA3bIBAHUEY», <«JIOTMYECKAS

onepanusa», «JIOrH4€CKOC BBIPAKCHHUCH

1.4

3anuceIBaTh JJOTUYECKHUEC BBIPpAXKCHUSA C HCIIOJIB30BAHHUEM
JU3BIOHKIMHU, KOHBIOHKIWHW U OTpHULaHUA, ONIPEACTIATE HCTUHHOCTD
JJOTHUYECKHUX BBIpa)KeHHfI, €CJIn HM3BECTHBI 3HAUYCHHSA HCTHHHOCTHU
BXOJAIIHUX B HECTO IEPEMCHHBIX, CTPOUTH Ta6J'II/IIII)I HUCTUHHOCTHU IJId

JIOTHYECKUX BBIPAKECHUIN

ITo Teme «AJTOPUTMBI U IPOTPAMMHUPOBAHHEY

2.1

PackppiBaTh CMBICT TOHSTUH  «UCTIOJHUTENBY, «AJITOPUTM,
«fporpamMmay, MOHHMas pPasHUIy MeXAY YIOTpeOJeHHEM ATHX

TEPMHUHOB B OOBIJICHHOM peur U B HH(POpMaATHKE

2.2

OnuceiBaTh AJITOPUTM PCHICHUA 3aa4X PA3JINYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUJC OJI0K-CXEMBI

2.3

COCT&BJ’IHTB, BBIIIOJIHATE BPYYHYIO U Ha KOMIIBIOTEPE HECJIOKHBIC
AIrOpUTMbI C  HCIIOJIB30BAHUEM BETBJICHUHA H IOUKJIOB  JJIA

YIIpaBJICHHUA UCITIOJIHUTCIIAMU

2.4

Hcnonp3oBaTh KOHCTAHTHI U INCPEMCHHBIC PA3JIMYHBIX THUIIOB
(‘II/ICJ'IOBLIX, JJOITNYCCKHX, CI/IMBOJ'IBHBIX), da TAaKXKE COACPIKAIIHUEC HUX

BBIPAXXCHUA, UCIIOJIb30BATh OIICPATOP IIPUCBANBAHUA

2.5

Hcnonp3oBaTh npu pa3pa60TI<e nporpamMm JIOTMYCCKUC 3HAYCHMU,

onepalu U BbIPAKCHUA C HUMU

2.6

AHaJ'II/BI/IpOBaTB MNPCIUIOKCHHBIC  AJITOPUTMBI, B TOM  4YHCIIC
OnpCACiIATb, KaKHUE PpPE3YyJIbTaTbl BO3MOXKHBI IIpU 3aJJaHHOM

MHO’>KECTBE UCXOJIHBIX 3HAUCHUM

2.7

CO3,Z[aBaTL U OTJIaKUBAThb MpOorpaMMbl Ha OJHOM U3 fA3BIKOB




nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIii
AJTOpUTMHUYECKHUI SI3BIK), peain3yIolne HECI0KHBIE aIrOPUTMbI
00pabOTKM YHCIIOBBIX JIAaHHBIX C MHCIOJB30BAHUEM IIHKJIOB |
BETBJICHHI, B TOM 4YHCJIE PEAIM3YIOIIHNE IPOBEPKY IETUMOCTH
OJIHOTO LIEJIOTO YHUCJIa Ha JPYroe, MpoBEpKY HATYypalbHOTO YHUCIIA

Ha MIPOCTOTY, BBIJCICHUS ITU(P U3 HATypAIHHOTO YKCIIa

9 KIIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnons30BaTh COBpEMEHHBIE HHTEPHET-CEPBHUCHI (B TOM YHCIIE
KOMMYHUKAITMOHHBIE CEPBUCHI, OOJIAYHBIC XPAHWIHINA JaHHBIX,
OHJIaH-TIPOTrpaMMBbl (TEKCTOBBIE U IpapruecKre pelakTOPbl, CPebl

pa3paboTKH) B yueOHOM M MOBCETHEBHOM NIEATETLHOCTH

1.2

[IpyBoauTE, mpUMEpPHl  HCIOJIB30BAHUS  T'€OMH(POPMAIIMOHHBIX
CEPBHCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, 00pa3oBaTEIbHBIX

cepBucoB MHTepHeTa B yueOHOM U MOBCETHEBHOM AESITEILHOCTH

1.3

Hcnonb3oBaTh pa3iuyHble CPEICTBA 3alUThl OT BPEIOHOCHOTO
IPOrpPaMMHOTO obecrnieueHus, 3alUIIAaTh  HEPCOHAIBHYIO
UHGOPMAIIMI0O OT HECAHKIMOHUPOBAHHOTO JIOCTyNa U  €ro
MOCIEACTBUH (pa3rialieHus, IOAMEHbI, YTPaThl JaHHBIX) C yIETOM
OCHOBHBIX TEXHOJIOTHYECKUX U  COIMAIBbHO-TICUXOJOTUYECKUX
aCIEeKTOB MCIIOJb30BaHMs ceTu VHTepHeT (ceTeBasi aHOHUMHOCTb,
U poBOH ciiell, ayTeHTHYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh

BPEJIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TOMNBITKM M TNPEAyNpexIaTh BOBJIEUEHHE ceOs U
OKpYXKAIOIUX B IECTPYKTUBHBIE U KPUMUHAJIbHBIE (DOPMBI CETEBOM

aKTUBHOCTH (B TOM 4YucIie KHOepOYJUIMHT, (PUIITHHT)

IIo Teme «TeOpeTI/ILICCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

2.1

PaCKpLIBaTL CMBICI MOHSTHM «MOJLIIb», «MOJACIIMPOBAHUCH,




ONpCAC/IATL BHUABI MOI[GJ'IGI;'I, OoncHuBaTh aJICKBATHOCTb MOJICIIN

MOJETUPYEMOMY OOBEKTY U TEJISIM MOJCITUPOBAHUS

2.2

Hcnonp3oBate Tpadsl W JAEPEeBbS IS MOJICIUPOBAHUS CHCTEM

CEeTEBOM M MEPAPXUUECKOW CTPYKTYpbl, HAXOJWUTh KpaTdanlIun

nyTh B Tpade

ITo Teme «ANropUTMBI U IPOrPAMMHUPOBAHUE

3.1

Pa30buBath 3a1aun Ha 110/13a/1a4H, COCTABIISTD, BBIIOJIHATH BPYUYHYIO
W Ha KOMIIBIOTEPE HECIIOKHBIC AJITOPUTMBI C MCIOJIb30BAaHUEM
BETBJICHUM, IMKJIOB M BCIOMOTAaTENIbHBIX QJTOPUTMOB IS

YIIpaBJICHUA UCITIOJITHUTCIAMU

3.2

CocTaBiiaTh M OTJIAXHUBATh MPOTPAMMbl, PEATU3YIOLINE THUIIOBBIE
AITOPUTMBI  00pabOTKH YHCIIOBBIX IOCIEAOBATEIbHOCTEH WU
OJIHOMEPHBIX  YHCJOBBIX  MAacCMBOB  (IIOMCK  MaKCUMYyMOB,
MUHHUMYMOB, CYMMBbl WJIH KOJMYECTBAa 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHM) Ha OJHOM M3 SI3bIKOB MporpamMupoBanus (Python,

C++, Ilackanp, Java, C#, lllkonbHBINH ANropuTMHUYeCcKHil SI3bIK)

ITo Teme «MHpOPMAITMOHHBIE TEXHOJIOTHI

4.1

BpiOupare cnoco0 mpencTaBieHUs AaHHBIX B COOTBETCTBHH C
MOCTaBJICHHOM 3a/a4ueit (TaOuuIbl, CXeMbl, TpaduKH, JUarpaMMBbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  IMPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

4.2

Hcnonb3oBath 35eKTpOHHBIE TaOMUIbI JUisi 00pabOTKH, aHaIN3a U
BU3YaJIM3allMM YUCJIOBBIX JIaHHBIX, B TOM 4YHCIIE C BbIJCIICHUEM
nyamna3oHa TaOMUIBl M YHOPSAOYMBAaHUEM (COPTHPOBKOM) €ro

3JICMCHTOB

4.3

Co3naBaTh U NPUMEHATH B MIEKTPOHHBIX TaOnuuax (GopMyssl JUIs
pacyéToB C MHCIIOJIb30BAaHMEM BCTPOEHHBIX apU(PMETHUYECKUX
¢GyHKUMH (CyMMHMpOBaHME W TOJCYET 3HAUEHWH, OTBEYAIOIIUX
3aJJaHHOMY  YCJOBMIO,  cpelHee  apU(PMeTH4ecKoe,  IOHUCK
MaKCHUMaJbHOTO ¥ MHUHUMAJIbHOIO 3HAueHUs), abCOJIIOTHOMH,

OTHOCHTGHLHOﬁ, CMEITaHHOM aJipecannuu

4.4

Hcnonp3oBaTh SJICKTPOHHBIC Ta6J'II/II_U>I JJIA YHUCJIICHHOTO

MOJCIHUPOBAHUA B IHPOCTBIX 3adadax HU3 PA3HbBIX IMMPECAMCTHBIX




oOmacrei




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Hudposas rpaMoTHOCTH

1.1

KomnbroTep — yHUBEpCalbHOE BBIUUCIUTEIBHOE YCTPOHCTBO, padoTaroliee
o mnporpaMMe. TuUIbl KOMIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPHI,
BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIBIOTEPHl. MOOWIBHBIE YCTPONCTBA.

Texanka 6€30MaCHOCTH M MpaBwiia pabOThl HA KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX HazHadyeHue. [Ipoueccop.
OnepartvBHAas W JIOJITOBPEMEHHAsl MaMATh. Y CTPOMCTBAa BBOJIAa M BBIBOJA.
CeHCOpHBIN  BBOJA,  JATYMKA  MOOWJIBHBIX  YCTPOWMCTB,  CpEICTBa

OuoMeTpuuecKoil ayTeHTU(pUKaIK

1.3

Uctopus pa3BuUTHs KOMIIBIOTEPOB UM MPOTPAMMHOTO  OoOecreueHusl.
[loxonenus  xommbioTepoB.  CoBpeMEHHbIE  TEHIACHIMH  Pa3BUTHUS
KOMITBIOTEPOB. CyrnepKkoMIbIOTEPHI. [lapannensHbie BBIUHCIICHHUSL.
[TepconanpHbi KOMIIBIOTED. [Ipormeccop M ero xapakTEepUCTHKU (TaKTOBas
4acToTa, pa3psagHocTh). OnepaTuBHas mnamsaTh. JloJAroBpeMeHHas MaMSTh.
YcrpoiictBa BBoja U BhIBOJa. OO0BEM XpaHUMBIX JaHHBIX (OrepaTuBHAas
naMsATh KOMIBIOTEpa, KECTKUH JUCK M TBEPAOTEIbHBIH HAKOMHUTEIb,
MOCTOSIHHAS MaMATh cMapT(oHa) U CKOPOCTh JIOCTYIA AJISl PA3TUYHBIX BUJOB

HOcUTeNen

1.4

[Iporpammuoe oOecnieueHue Komiblotepa. llpuknagHoe mporpaMMHOe
obecnieuenune. CucremMHoe  mporpamMmHoe — oOecnedenue.  Cucremsl
nporpammupoBanus. [IpaBoBas oxpana nporpamm u JaHHBIX. becraTHbie 1

yCIOBHO-0ecTIaTHBIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE OOecTieueHUE

1.5

@aiinel u nanku (karajgoru). Tunsl daiinoB. ColicTBa (aitioB. XapakTepHbIe
pazMepsl (QailyioB pa3NIUYHBIX THIOB (CTpaHUIIA TEKCTa, dMEKTPOHHAS KHHTA,

doTorpadusi, 3anuck NECHU, BUICOKIIHII, TOTHOMETPAKHBIN QHUIbM)

1.6

[Tpunuunsl noctpoeHust QaiinoBbix cucteM. [lonmHoe uMmsa Qaiina (mamnkwy,

karasora). I[1yre k ¢aitnny (nanke, karanory)




1.7

@aiinoBelii MeHemkep. Pabora ¢ Qaimamu u mankamu  (KaTaJoramm):
CO3[laHHe, KONMPOBaHHE, IIEpEMEIlEHHEe, IIEPEUMEHOBAHUE M YyJaJICHUE
¢aitnoB m manok (karanoros). Ilouck (aiaoB cpeacTBamMu OINMEPAMOHHON

CHUCTCMBI

1.8

ApxuBanus JaHHbIX. Vcrionbs30BaHKue MPOrpaMM-apXuBaTOPOB

1.9

KomnerorepHele BUPYCHI M Jpyrue BpeIOHOCHBIE ITporpammsl. [Iporpammsl

JUISL 3alUTBI OT BUPYCOB

1.10

O6benunenne kommbioTepoB B ceTh. Cerhb MHTepHeT. Beb-crpanuia, BeO-
cant. Ctpykrypa aapecoB BebO-pecypcoB. bpayzep. [louckoBbie CHUCTEMBI.
[louck wuHopManMu 0O KIOYEBBIM CJIOBaM U IO H300pa)KeHHIO.

HocTtoBepHocTh HH(pOpMaIuu, nosydeHHon u3 MiHTepHeTra

1.11

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALINI

1.12

CereBoil 3THKeT, 0a30Bble HOPMbI MH(MOPMAIIMOHHOW 3TUKHU W TpaBa IpH

pabote B cetn MaTepuer. CtpaTeruu 6e3omacHoro nmoseneHus B iutepuere

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Nudopmanmsi — OAHO U3 OCHOBHBIX TIOHSATHH COBPEMEHHON HAyKH.
Nudopmanus kak cBeAeHUs, NpeJHA3HAYCHHbIE IJI1 BOCIIPUSATHS YEIIOBEKOM,
u wuHbOpMamMsA KaK JaHHBIE, KOTOpPbIE MOTYT OBITh 00pabOTaHBI

ABTOMAaTU3UPOBAHHOW CUCTEMOI

2.2

Z[I/ICerTHOCTB JaHHBIX. Bo3MoxxHOCTL onmucaHus HCIIPCPBIBHBIX 00BEKTOB U
IponecCoB € NOMOIIbIO TUCKPCTHBIX HadHHBIX. I/IH(l)OpMaI_II/IOHHBIe IIpOoLECChI
— IIPONLECChI, CBA3AHHBIC C XpPaHCHHUEM, Hp606paSOBaHI/IeM n nepeﬂaqeﬁ

JaHHBIX

2.3

CumBon. Andasutr. MomHocts andasurta. PazHooOpaszue S3BIKOB U
anaButoB. EctectBeHHbIe W (DopMasbHBIC SI3BIKU. AJI(aBHT TEKCTOB Ha
pycckoM si3bike. JIBowunblii andaBut. KoamuecTBO BCEBO3MOXKHBIX CIIOB
(KOOBBIX KOMOWHAIMK) (UKCHPOBAHHON UITMHBI B JIBOMYHOM ayipaBHTE.
[IpeobpazoBanue mroboro andaBura K ABOMYHOMY. KOIMYECTBO pazMHUYHBIX

CJI0B (PUKCHPOBAHHOM JUIMHBI B andaBuTe OnpeaeaéHHON MOIIIHOCTH

2.4

KOI[I/IpOBaHI/Ie CHUMBOJIOB OIJHOTIO aJ'I(l)aBI/ITa C IIOMOIIBIKO KOJOBBIX CJIOB B

Apyrom aJ'I(l)aBI/ITe, KOoaoBas Ta6J'II/ILIa, JACKOAUPOBAHUC

2.5

I[BOH‘-IHLIﬁ KOJA. HpCI[CTaBJICHI/IC JaHHBIX B KOMIIBIOTEPC KaK TCKCTOB B

JABOHMYHOM aﬂ(baBI/ITC




2.6

Nudopmanmonneiii 00bEM JaHHBIX. bUT — MHUHUMalbHAs €IWHUIA
KOJM4ecTBa MHPOPMAIIUU — JBOUYHBIN paspsa. balT, kuimobaiT, Merabaur,

rurabamT

2.7

CKOpOCTI) nepcaayn JaHHBIX. EI{I/IHI/IIIBI CKOpOCTH IHep€aadd JaHHBIX.

Hckaxenue napopMaum rnpu nepeaade

2.8

KomnpoBanne TtexcroB. PaBHOMepHBI Kox. HepaBHOMEpHBI — KOZ.
Komuposka ASCII. Bocemubuthbsie koaupoBku. [loHsATHE O KOIUpPOBKax
UNICODE. JlekoaupoBaHue COOOIIEHUI € MCIIOJIb30BAaHUEM PaBHOMEPHOTO

1 HepaBHOMEpHOTO KoAa. MH(popMalinoHHbIN 00bEM TEKCTa

2.9

O6miee mpencraBiaeHue o MUGPOBOM MPEACTABICHUH ayIHOBU3YAIbHBIX HU
JAPYIMX HENpEpbIBHBIX NaHHbIX. KoaupoBanue nsera. L[BeToBble MOIEnH.

Mopnens RGB. I'my6una xoauposanus. [lanurpa

2.10

PactpoBoe u BekTOpHOE mpenacTaBieHue uzoOpaxeHuil. [lukcens. OrneHka
nHpopMallMOHHOTO 00BEMA Trpapuueckux JaHHBIX JUIsI  pacTpOBOTO

n300pakeHUs
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KoaupoBanue 3Byka. Pa3psigHOCT M 4YacToTa Auckperuzanuu. KommyecTtBo
kaHayioB 3amucu. OIleHKa KOJWYECTBEHHBIX IapaMeTPOB, CBSI3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB

NudopmanroHHbie TEXHOJIOTUN

3.1

TexcToBbIE TOKYMEHTHI W HMX CTPYKTYpHBIE JJIEMEHTHI (cTpaHuIa, abs3ail,

CTpOKa, CJIOBO, CUMBOJI)

3.2

TexcToBBIH TMpoLlecCOp — HWHCTPYMEHT CO3JaHUsl, PEIAKTUPOBAHUS U

(dbopmarupoBanus TekcToB. [IpaBuia Habopa TekcTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBoiioB. llpudt. Tunsr mpudtos
(pyOnenble, ¢ 3aceukamu, MoOHOUIUpUHHBIE). [lomyxupHOE M KypCHBHOE
Hayepranue. CBoiicTBa a03aleB: TI'paHHUIbI, a03alHBIA OTCTYI, WHTEpPBAl,

BbIpaBHHBaHue. CtuneBoe popMaTupoBaHue

3.4

CrpykTypupoBaHue HHGOpPMAIMM C TOMOIIBIO CIUCKOB UM  TaOJMIIL.

MHOFOYpOBHeBHe CITMCKH. I[O63.BJ'IGHI/IC Ta6J'II/ILI B TCKCTOBBIC JOKYMCHTEI

3.5

BcraBka n3o0pakeHUi B TEKCTOBbIE JOKYMEHThI. OOTekaHue M300pakeHui

TEKCTOM. BKiIroueHne B TEKCTOBBIM JOKYMEHT Auarpamm U Gopmyi

3.6

[TapameTpsl cTpaHuibl, Hymepamus crpaHul. JloOaBieHHe B JOKYMEHT




KOJIOHTUTYJIOB, CCBIJIOK

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. 1'0710COBOM BBOJ TEKCTA.

3.7 Ontuueckoe  pacro3HaBaHUE — TEKCTa. KomnproTepHsiit  nepeBoj.
Wcnonb3oBanue cepBucoB ceTu MHTEpHET U1t 00pabOTKU TEKCTa
35 3HAaKOMCTBO ¢ TrpadUYeCKUMH pEJaKTopamMu. PacTpoOBbIC  PHUCYHKH.
' Hcnonp3oBanne rpaduaecKuX NIPUMHTHBOB
Oneparu peakTUpOBaHUs rpadUIecKuXx OObEKTOB, B TOM YHUCIE IU(PPOBBIX
39 dotorpadmii: U3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpaKEHHE, pabdoTa C
' obnactsimMu (BBIZIETICHHE, KOTIMPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIMs IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH
Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOECHHBIMH
3.10 CpeICTBaMHU TEKCTOBOTO TPOIECCOpa WK IPYTHX MPOTpaMM (IPUITIOKESHUH).
Jlo6aBiieHrEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [ToarotoBka MynpTUMEANMHBIX Npe3eHTanui. Cnaiin. JloGaBieHue Ha criaiia
' TeKCTa 1 n300paxeHuit. Pabota ¢ HECKOIBLKUMU CllaliiaMu
3.12 JloGaBiieHre Ha claij ayJMOBU3YaTbHBIX JaHHBIX. AHUMAIHS. | UIIepCChUIKN
8 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COEPKAHMUS
1 TeopeTnueckne 0CHOBBI HHPOPMATHKU
Heno3unuonnele W  MO3UIMOHHBIE CHCTEMbl CUHCIEHUS. AJQaBurT.
1.1 OcHoBanue. Paszpépuyras dopma 3anucu uucna. llepeBon B AecATUYHYIO
CUCTEMY YMCeJl, 3alIMCAHHbBIX B IPYTUX CHCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JIBonuHas cuctema cuucienus. [lepeBos nenbix yucen B npeaenax oT 0 g0
1024 B aBOMYHYIO cHCTeMY cUMcIeHHs. BocbMepruyHas cuctemMa CUUCICHHS.
13 [lepeBon umcen W3 BOCBMEPUYHOW CHUCTEMBI B JBOMYHYIO U JAECCSITHUUYHYIO
' cuctembl u oOpatHo. lllectHaanarepuunas cucreMa cuucienus. IlepeBon
4uceNl U3 MIECTHAAUATEPUYHONW CUCTEMBl B JBOUYHYIO, BOCBMEPHUHYIO U
JECSITUYHYIO CUCTEMBI 1 00paTHO
1.4 Apudmernueckue onepanuu B ABOUYHON CUCTEME CUHCIICHUS




1.5

Jlorngeckne BBICKa3bIBaHWsA. Jlornmueckne 3HAUYCHUS  BBICKA3LIBAHUIM.
DNeMEHTapHbIE U COCTaBHbIC BbICKa3bIBaHUs. Jlormueckue omnepanuu: «u»
(KOH'BIOHKITHUS, JIOTUYECKOE YMHOXKEHHUE), «HJIN» (IU3BIOHKIIUS, JOTHYECKOE
CIIOKEHHUE), «He» (Jormdeckoe oTpunanue). [Ipuopurer mnoruyeckux
onepanuii. OmnpeneneHue HUCTUHHOCTH COCTABHOTO BBICKA3BIBAHMS TPU
M3BECTHBIX 3HAYCHHUSX HWCTUHHOCTH BXOJSIIMX B HEr0 3JIEMEHTAPHBIX

BBICKa3bIBAaHUU

1.6

Jlormueckne BblpakeHHsa. [IpaBuia 3amucu  JIOTMYECKMX — BBIPAXKEHWM.

[locTpoenune Tabaul HICTUHHOCTH JIOTMYECKUX BbIPAXKEHUI

1.7

Jlorndueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMH KOMITIBIOTEpa

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

2.1

[lonarne amroputMma. lcnosHWTENN anrOpuTMOB. AJITOPUTM Kak IUIaH

YIpaBJICHUA UCIIOJTHUTCIIEM

2.2

CpoiictBa anroputma. CrocoObl 3amucu airoputMma (CIOBECHBIN, B BUE

OJI0K-CXEMBI, POrpaMma)

2.3

AnroputMuueckue KOHCTpYKUMH. KoHCTpyKiusa «ciienoBanuey. JIMHEHbIN
anroput™. OrpaHUYeHHOCTh JIMHEHWHBIX aJTOPUTMOB: HEBO3MOXKHOCTb
MPEeIyCMOTPETh ~ 3aBUCUMOCTb  IIOCJIEIOBATEIbHOCTH  BBIMOJHSIEMBIX

NEUCTBUM OT UCXOIHBIX JaHHEBIX

2.4

KOHCTPYKI_[I/ISI «BCTBJICHHUEC»: ITIOJIHAsA W HCEIIOJIHasA (bOpMBI. Brmmonnenune u
HCBBIIIOJTHCHHUE  YCIIOBHA (I/ICTI/IHHOCTB H  JIOKHOCTbH BBICKaSI)IBaHI/IH).

HpOCTHe " COCTaBHBIC YCIIOBHA

2.5

KOHCTPYKI_[I/IH «IMOBTOPCHHUE»: HHUKIIBI C 3aJaHHBIM YHCJIOM HOBTOpCHI/If/'I, C

YCJIOBUEM BBIIIOJIHCHU, C nepeMeHHoﬁ OUKJIa

2.6

Pa3pa60T1<a JJIA Q)OpMaHLHOFO HCIIOJIHUTCIIA aJIroOpuTMa, IHPUBOIAIICTO K
Tpe6yeMOMy pe3yibTaTy HNpHu KOHKPETHBIX MCXOAHBIX NAHHBbIX. PaapaGOTKa
HCCJIOJKHBIX aJITOPUTMOB C HMCIIOJIB30BAHUECM IHKIIOB H BETBJIICHUM 7151
YIIPpaBJICHUA (I)OpMaJIBHBIMI/I HCIOJHUTEISIMU. BpIoIHEHHE AJITOPUTMOB
BPpYYHYIO M Ha KOMIIBIOTEPEC. CHUHTAaKCUYCCKHE W JIOTUYECKHE OIIHOKH.

OTKa3bl

2.7

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, lkonbHbIN
Anropurmuueckuii f3pik). CucreMa MporpaMMHUPOBAHHS: PEIAKTOP TEKCTa

nporpamMmm, TpaHCJIATOpP, OTIAJYUK




2.8

HepeMeHHaﬁ: THUII, WMs, 3HAYCHHC. I_ICJIBIC, BCHICCTBCHHBIC W CHMBOJIbHBIC

IIepEMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAKEHUS U TMOPSAOK HX
BbuucieHus. Onepanuu ¢ LEJIbIMH YHCIAMU: IIEJIOYUCICHHOE JIEJICHUE,

OCTAaTOK OT JCIICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O IEJIOTO YHrCJia Ha APYroc

2.10

BerBnenus. CocraBHble YCIOBMS (3aIUCh JIOTMYECKUX BBIPAXKEHUI Ha
M3y4aeMOM f3bIKE IporpamMmupoBaHusi). HaxoxxaeHue MHHUMyMa H
MakcUMyMa M3 JBYX, TpEX M 4YeThIpEX uwucen. PelieHue KBagpaTHOTO

YpaBHCHUA, UMCIOIICTIO BCICCTBCHHLIC KOPHHA
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JuanoroBass oOTJiagka MpOrpaMM: TIOIIArOBOE BBIMOJTHEHUE, MPOCMOTP

3HAUYCHHUH BCJINYHNH, OTJ'I&I[O'—IHI)II\/’I BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

Huxn ¢ ycnoBueM. AnroputMm EBKmmma mjis HaxOXIEHUsS HaHWOOJIBIIETO
o0mero JenuTeNns JABYX HATypaJlbHBIX uuced. Pa3Ouenwe 3amucu
HaTypaJbHOI'O YHCJa B MMO3UIIMOHHON CUCTEME C OCHOBAHUEM, MEHBIIINM WJIN

paBHbIM 10, Ha oTaENbHBIE TU(PHI

2.13

[ukn ¢ nmepeMeHHOW. AJITOPUTMBI MPOBEPKH AEIUMOCTA OJIHOTO IIEJIOT0

Yyclia Ha Ipyroe, MpoBEpKU HaTypajIbHOTO YKCia Ha MPOCTOTY

2.14

O06paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIC.
[MocumBosibHAsT 00paboTKa cTpoK. [1oACUET YacTOTHI MOSIBICHUS CHMBOJIA B

ctpoke. Berpoennsie GyHKIMU 11st 00pabOTKH CTPOK

2.15

OnpeneneHI/Ie BO3MOXXHBIX PE3YyJIbTaTOB pa6OTBI ajiropurMa I1pu 3aJJaHHOM
MHOXCCTBC BXOJHBIX JAaHHBIX, OIIPCACIICHUE BO3MOXKHBIX BXOAHBIX TAHHBIX,

MPUBOIALIUX K TAHHOMY PE3yJIbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

[udposas rpaMOTHOCTH

1.1

I'moGanbhas cetp UutepHer. IP-anpeca y3noB. CeTeBoe XpaHEHHE IAHHBIX.
Meroabl  MHAMBHIYaIbHOTO W KOJUIEKTUBHOIO  Pa3MEIEHUS  HOBOWU
uHpopmaimu B MHrepHere. bonbiine naHHble (MHTEpHET-JaHHBIE, B

YaCTHOCTHU JAHHBIC COLIMAJIbHBIX ceTeﬁ)




1.2

[Tonsitne 006 wHGOPMAITMOHHON 0€30MacHOCTH. YTPO3bl MH(DOPMAIMOHHON
0€30MacHOCTH TpU padoTe B IIOOATBLHON CETH W METOJIbI MPOTUBOACHCTBHS
M. [IpaBmiia 6e3onacHoOi ayreHTU(UKANNN. 3alIUTa JTMYHOW HHPOPMAIINH B
cetu MHrepHer. be3zonacHble cTpareruum mnoBeneHuss B cetu HTepHer.
[Ipenynpexaenue BOBICUCHHUS B JECTPYKTHBHBIC M KPUMHUHAIBHBIE (OPMEI

CEeTeBOM aKTUBHOCTH (KHOEpOYILTUHT, (GUIIUHT U Ipyrue GOpMbI)

1.3

Bunni JICSITCIIbHOCTH B Nurtepnere. HuTepHeT-cepBUCHI:
KOMMYHMKAIIMOHHbIE CEpBUCHI (IOYTOBas ciayx0a, BHUJIEO-KOH(EPEHII-CBSI3b
U JIpyTue), CIpaBoYyHble CIYKObI (KapThl, paCUCaHUs U APYrue), HIOUCKOBbIE
CIIy’KOBbI, CIIy’)kObl OOHOBJIEHHS NPOTPAaMMHOIO OOECTeYeHus] U JIpyrue
cyx0bl. CepBUCHI TOCYHAapCTBEHHBIX ycayr. OOjavHble XpaHHWIUIIA
naHHbIX. CpefcTBa COBMECTHOM pa3palOTKH JOKYMEHTOB (OHJIANH-O(UCHI).
[IporpamMmHOe oOecmeueHne Kak BeO-CEpPBUC: OHIAMHOBBIE TEKCTOBBIC M

rpaduvecKue peaakTopbl, Cpeibl pa3padOTKU MPOrpamMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3agauu, pemaeMbpie ¢ TOMOIIBI0 MoenupoBanus. Kiaccudukanum
Mojienei. MarepuanbHble (HaTypHbie) W WHGOPMAIIMOHHBIC MOJICIIH.
HenpepbiBHbIE U AMCKpeTHbIE MoAenu. MMuTanmoHHble monaenu. WUrposbie
Mojienu. OreHKa COOTBETCTBHUSI MOJIEIH MOJCITUPYEMOMY OOBEKTY W IIENISIM

MOACIINPOBAHUA

2.2

Tabmuunbie moaenu. Tabnuna Kak mpeacTaBieHne OTHOIICHUS

2.3

ba3pr manapix. OTOOp B TaOIHMIlE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmna, pe6po, myrs. OpueHTHpOBAHHBIE M HEOPUEHTHPOBAHHbBIE
rpader. JInuna (Bec) pebpa. BecoBas matpuna rpada. nuHa mytd Mexmy
BepmmHamu rpada. [lowck ontumanpHoro mnyrtu B rpade. Havanpnas
BepiiMHa (MCTOYHUK) W KOHEYHas BeplinHa (CTOK) B OPHEHTUPOBAHHOM

rpa(be. Breruucnenue komaudecTBa HYTeﬁ B HaIIPpAaBJICHHOM alHUKINYCCKOM

rpage

2.5

Hepeso. Kopens, BepmnHa (y3en), Juct, pedpo (ayra) nepesa. Bricota aepesa.
IMonnepeso. Ilpumepsl wucnonp3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢

MOMOLIBIO ACPECBa

2.6

IlonsTne MaTeMaTHYECKOHW MOJIENIH. 3a;[aq14, pemiacMbIC € TTOMOIIBIO




MaTEMaTHU4ECKOTO (KOMIBIOTEPHOTO) MOJIEIIMPOBAHUA. Otnunune
MaTeMaTU4YeCKOH MOJEIM OT HaTypHOW MOJEIM M OT CJIOBECHOTO

(MuTepaTypHOT0) ONMCcCaHusl 00bEKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOACIUPOBAHUA: IMMOCTAHOBKA 3aJa4u, IMOCTPOCHUC
MaTeMaTUIEeCKOM MOJCIIM, HOporpaMMHas pecajiu3anusd, TCCTUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOTO OKCICPUMEHTA, aHAJIW3 C€ro pe3ylibTaTOB,

YTOYHEHHE MOJEIU

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Pa30Ouenue 3anaun Ha noazagaun. CocTaBiieHHE AITOPUTMOB M IPOTPaMM C
HCIIOJIb30BAHUEM BeTBJ’IeHHfI, [OUKIJIIOB WU BCIIOMOTATCJIIbHBIX aJITOPUTMOB JJId

YHpaBJICHUA UCTIOJIHUTECICM W APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabnuunbie BenmuunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBieHUE U
OTJIAIKa TPOrpamMM, PEATH3YIOIINX TUIIOBBIE QJITOPUTMBI  0O0paOOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJHOM U3 SI3bIKOB IIPOTPAMMHPOBAHHS
(Python, C++, Ilackans, Java, C#, lllkonbHbIE ANTOpUTMHYECKUIN S3BIK):
3aMoJHEHUE YHMCIOBOIO MAacCHBa CIyYalHBIMU YHCIAMH, B COOTBETCTBHU C
dbopmynoit unum myréM BBOJA YHCEJ, HAXO0XKIEHHUE CYMMBbl D3JEMEHTOB
MaccuBa, JMHEWHBI NOMCK 3aJaHHOrO 3HAYEHUS B MacCHUBe, MOACUYET
3JIEMEHTOB MAacCHBa, YAOBIETBOPAIOLINX 33JJaHHOMY YCIOBHUIO, HaX0XK/ICHUE

MHWHHMAJIBHOTI'O (MaKCI/IMaJ'IBHOFO) 9JICMCHTa MacCuBa. COpTI/IpOBKa MacCCHuBa

3.3

O6pa60T1<a IIOTOKa MJAaHHBIX: BBIYHUCJICHUC KOJIUYCCTBA, CYMMBI, CPCAHETO
apI/I(bMeTI/ILIeCKOFO, MHHHMAJIBHOI'O U1 MAaKCUMAaJIbHOI'O 3HAYCHHUA SJICMCHTOB

IIOCI€A0BATCIIBHOCTH, YAOBJIICTBOPAIOIINX 3aIaHHOMY YCIIOBHUIO

3.4

VYupasnenue. Curnan. O6patHas cBs3b. [lonyueHre cUrHaioB OT HUPPOBBIX
JAaTYUKOB (KacaHWsl, pacCTOSHHUA, CBeTa, 3Byka M JApyroro). Ilpumepsl
WCIOJIb30BaHUS TPUHILUINA OOpaTHOM CBSI3U B CHUCTEMaxX yIpaBJICHHUS
TEXHUYECKUMHU YCTPOWCTBaMHU, B TOM 4HUCIE B poOoToTexHHKE. [Ipumepsl
pOOOTH3UPOBAHHBIX CHUCTEM (cucTeMa  yIpaBJieHHs JBIKCHHEM B
TPaHCIOPTHOM CUCTEME, CBapoyHas JUHUS aBT03aBO/Ia,
ABTOMAaTHU3UPOBAHHOE YIPABIEHUE OTOIUJIEHUEM JIOMa, aBTOHOMHAs CUCTEMa

yIIpaBJIEHUS] TPAHCIIOPTHBIM CPEACTBOM U APYTHUE CHCTEMBI)

WNHpopmalMoHHbIE TEXHOJIOTHH

4.1

[Tousitue 06 SJICKTPOHHBIX Ta6J'II/II_IaX. Tunel TaHHBIX B sSTYEMKaX SHCKTpOHHOﬁ




tabmuupbl. PenaktupoBanme u  (opmatupoBanue Tabmui. BcrpoeHHbIE
GyHKIMU JUIS TIOMCKa MAakCUMyMa, MHHHMYMa, CYMMBI M CpPEIHEro
apupmernyeckoro. COpTHPOBKA JaHHBIX B BBIICICHHOM JIHAIla30HE.
[locTpoenune paumarpamMM (rUCTOrpamma, KpyroBash AMarpaMma, TOYeuyHas

nuarpamma). Beioop tumna auarpammsl

4.2

[Ipeob6pazoBanue hopmyn npu konupoBanuu. OTHOCHTEBbHAS, a0COIIOTHAS

" CMCIIaHHasA aJgpecanusa

4.3

VYcioBHbIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabmunax. CyMMUpOBaHHE U
MOACYET 3HAUEHUH, OTBEUYAIOUIUX 3a/laHHOMY yciaoBHI0. O0paboTka OOJIbIINX

HaboOpoB aHHBIX. UKcIeHHOE MOJENMpPOBaHUE B JIEKTPOHHBIX TaOIHIax

4.4

Ponp nHGOpMaIIMOHHBIX TEXHOJIOTUN B Pa3BUTHH S3KOHOMUKH MHpA, CTPaHbI,
peruona. OTKpbIThIE 0Opa3oBarenbHble pecypchl. IIpodeccun, cBsizaHHBIE €
nHpopMaTKOd U HWHGOPMALMOHHBIMU TEXHOJIOTUSAMM: BeO-Iu3aiiHep,
MPOrPaMMHUCT, Pa3pabOTYUK MOOWMJIBHBIX MPUJIOKEHUH, TECTUPOBILIUK,
aApXUTEKTOP MPOrpPaMMHOr0 OOecTeyeH s], CIeIUAINCT [0 aHaJIU3y JaHHbIX,

CUCTEMHBIH aIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 110 HH®POPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
MpoBEePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe1bHOI
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

Bnagenve OCHOBHBIMH TOHSTUAMU: HHQOpMaLMs, Ieperaya,
XpaHeHHe u o00paboTka HWHPOpMALUK, AJITOPUTM, MOJEIb,
1M (pOBON MPOIYKT U UX UCTIOIB30BAHUE JJISl PELICHHS Y4eOHBIX U

MMPAaKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie MOHATUAMM: BBICKA3bIBAHUC, JIOTUYCCKas OIICpanus,

JIOTUYCCKOC BBIPAKCHUC

VYMeThb

2.1

YMeHue onepupoBaTh €IMHULIAMU U3MEpPEHHs] HH(POPMAIIHIOHHOTO

00bEMa M CKOPOCTH TIEpeIauil JaHHBIX

2.2

YMeHue 3anuchiBaTh U CPaBHUBATH 1iebie yucaa oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS C OCHOBAHUSIMHU 2,

8, 16, BBITIOJIHATH apUPMETHICCKUE OTICPALIUH HAJl HUMHU

2.3

YMeHue KoAupoBaTh U JIEKOAUPOBATH COOOIIEHHS MO 3aJaHHBIM
IpaBWiiaM; IMOHUMAaHHE OCHOBHBIX NPHUHIMIIOB KOJUPOBAHUS
uHGOPMAILMK PA3IMYHON TPUPOJIBI: TEKCTOBOHM, TIpaduyecKoi,

ayamo

2.4

YMeHue 3aluchiBaTh JOTUUYECKUC BBIPpAXKCHHA C HUCIIOJB30BAHUCM
JAU3BIOHKIINH, KOHBIOHKIINHN u OTpHLaHuA, OIIPCALCIIATh
HCTUHHOCTBb JIOTHYCCKUX BBIpa)KeHI/II\/’I, €CJIM HM3BCCTHBI 3HAYCHMUA
HCTHUHHOCTHU BXOIANIUX B HEIO IMEPCMCHHBIX, CTPOUTH Ta6J'II/H_[LI
HNCTUHHOCTH AJIA JJOTHYCCKUX BBIpa)KeHHfI; 3aIIMChIBATh

JIOTUYCCKUC BBIPAKCHHUA HAd U3YIACMOM A3BIKC ITPOrpaMMHUPOBAHUA

2.5

YMmenue COCTAaBJIATH, BBIIIOJHATL BPYUHYHO U Ha KOMIIBIOTEPC

HCCJIOKHBIC  @JITOPUTMBI  JIA  YIIPABJICHUA  HUCIIOJHUTCIISIMU




(Yepenamka, YepTé&xHUK U Apyrue); co3daBaTh U OTJIAKUBATh
MpOrpaMMBl Ha OJHOM W3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, lllkonpHbIll ANropuTMudeckuil SI3bIK),
peaIn3yIole HECIIOKHbIE aJrOPUTMbl OOpabOTKM YMCIIOBBIX
JAHHBIX C KCIOJIb30BAHUEM IIMKIOB U BETBJICHUHN; YyMEHHE
pa3buBaTh 3aJaud Ha I0J33Ja4d, HCIOJb30BaTh KOHCTAaHTBHI,
MEePEMEHHBIE ¥ BBIPAXKEHUS PA3IUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX); aHAJU3UPOBATHh MPEJIOKECHHBIN
QITOPUTM, ONPEAENATh, KaKhe pe3ylbTaThl BO3MOXHBI TPHU

3aJaHHOM MHOXECTBEC HCXOJHBIX 3HAYCHWI

2.6

YMeHue 3anucarb Ha HM3y4aeMOM S3bIKE HPOrpaMMHUPOBAHUS
QITOPUTMBl IIPOBEPKH JIEIMMOCTH OJHOTO LEIOro 4YHciaa Ha
Jpyroe, IpOBEPKU HATYypaJIbHOTO 4YKCia Ha MPOCTOTY, BBIJIEICHUS
uudp U3 HaTypaJIbHOTO YHUCIIA, MOMCK MAaKCUMyMOB, MUHUMYMOB,

CYMMBI YHUCI0BOM OoCICa0BAaTCIIBHOCTHU

2.7

Bnanenne ymeHHeM  OpPHEHTHPOBATBCS B HEPAPXUUYECKOM
CTpYKTYype ¢aioBoil cuctemsl, paboTaTh C (ailloBON CHUCTEMOI
MEPCOHAIBHOTO KOMIIBIOTEPA C HCIOJIb30BAHHEM TpadudecKoro
uHTepdeiica, a MMEHHO: CO3/JaBaTh, KOMUPOBATh, IEepeMeEIIaTh,

MepEerMEHOBBIBATh, YAAJIATh U apXUBUPOBATH (ailsibl U KaTaaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHUSAMU U HaBBIKaMH HCIIOJIB30BaHUA
I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOT Uit JJIA
IIOUCKA, XPaHCHU, O6pa6OTKI/I " nIepcaadn U aHalli3a pasIndHbIX

BUJIOB HH(OpMALIIH

2.9

YMeHue BLI6I/IpaTb croco0 MpCaACTaBJICHUA JaHHBIX B
COOTBETCTBMU C TOCTaBJICHHON 3ajadei (Ta6J'II/II_IBI, CXCMBHI,
l"pa(l)I/IKI/I, ,Z[I/IarpaMMbI) C HCIIOJIb30BAHUECM COOTBCTCTBYHOIIUX

MPOrPaMMHBIX CPEJCTB 0OPaOOTKHU JaHHBIX

2.10

Ymenue QopmanuzoBaTh U CTPYKTYpUpPOBaTh HH(OPMAIHIO,
UCTIOJIb3YSl 3JIEKTPOHHbIE TaOiaMubl Ui OOpabOTKM, aHalIM3a M
BU3YaJM3allMM YMCJIOBBIX JIAHHBIX, B TOM YHCJIE C BBIJICJIEHUEM
JMana3oHa TaOMUIbI M YHOPSAOYMBAHUEM (COPTHPOBKOM) €ro

OJICMCHTOB; YMCHUC TIPUMCHATL B S3JICKTPOHHBIX Ta6n1/1uax




dbopMmynel  ansi  pacdy€TOB € HCIIOJIB30BAHMEM  BCTPOCHHBIX
(byHKIMH, aOCONIOTHON, OTHOCUTEIILHOM, CMEIIAaHHOM aipecalinuu;
UCIIOJIb30BaTh  DJIGKTPOHHBIE  TAOMUIBI Uil  YUCJICHHOTO
MOJICTMPOBAaHUSI B MPOCTBIX 3aJa4ax M3 pPa3HbIX MPEIMETHBIX

oOacren




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'3 ITIO HTHO®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

#HH#Par###1.1

@aitniel 1 manku (katanoru). [IpuHIuUnsl noctpoeHus (GanaoBbIX
cucreM. [lonnoe umsa daitna (mankum). Ilyte x Qaitny (nmamnke).
PabGora c ¢aiimamu M KarajoramMu CpeICTBaMHU OIEPallMOHHOM
CHCTEMBI: CO3JIaHHE, KOIIMPOBAHUE, nepeMelleHue,
NeperMMEeHOBaHNeE U ynaneHue (aiiaoB U nmamnok (karanoros). Turbl
¢aitnos. CpoiicTBa ¢aitnoB. daiinossiit Mmenemxep. [lonck daiinos

CpeICTBaMU OTEPAIIMOHHON CUCTEMBI

1.2

O6benuHenne KommbploTepoB B ceTb. Cerb IHTepHer. Beb-
cTpanuIia, BeO-caiit. CTpykTypa ampecoB BebO-pecypcoB. bpayzep.
[Touckossie cucremsl. [Torck nHGOPMAIUU MO KIIOYEBBIM CIIOBAM
1 1o u3o0paxeHuto. JJoctoBepHOCTh HHPOPMAIINH, TTOTYICHHOHN U3

Hurepnera. [P-anpeca y3m0B. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckrie 0CHOBBI HHPOPMATUKU

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTH ONMCaHMA HENPEPBIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andaurta. J[BouuHblil andaBur.
KonnuectBO  BCEBO3MOXKHBIX  CJIOB  (KOJOBBIX KOMOMHALUIA)
(buKcUpoBaHHOHN JUIMHBI B ABOMYHOM aidasute. [IpeoOpazoBanue
aoboro andaButa K ABOoMYHOMY. KosimdyecTBO pa3iMyHBIX CIIOB
(buKCUpPOBaHHOH JUTHHBI B asihpaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue cuMBOJIOB OHOrO andaBHUTa C MOMOIIBIO KOJOBBIX
CIIOB B Jpyrom aindaBuTe, KOJOBas TaOiula, IEKOJAUPOBAHUE.
KonupoBanue tekcroB. PaBHOMepHbIN Kol HepaBHOMEpHBIN KOII.
Komupoka ASCII. BocbmubutHele koaupoBku. [loHatue o
koaupoBkax ~ UNICODE. JlekonupoBaHue  cooOwIeHHH ¢
UCIIOJIb30BAHUEM  PAaBHOMEPHOTO UM HEPABHOMEPHOIO  KOJa.

HudopmanoHHbIii 00bEM TEKCTa




2.2

NudopmanronHeiii 00bEM TaHHBIX. BUT — MUHMManbHAS SIMHUIIA
KonudecTBa WHGMOpPMAaMM — JBOWYHBIA  paspsa. EIuHUIGI
u3MepeHuss WHQPOPMAIMOHHOTO 00BEMa JaHHBIX. but, OairT,
Kuio0aiT, merabaiT, rurabaiit. CKOpPOCTh Tepenadd JaHHBIX.

EnuHuIbI CKOPOCTH NIepeaadyu JaHHBIX

2.3

Konuposanue ngera. LlBeroBeie Mmogenu. Monens RGB. I'mybuna
KoqupoBaHus. [Tanutpa.

PactpoBoe u BekTOpHOE TpeAcTaBieHUe n300paxkeHuid. [lukcens.
Ouenka wHOpManmoHHOTO 00BEMA TpadUUECKUX TaHHBIX IS

pacTpoBOro M300paKEHUS

24

Konnposanue 3Byka. Pa3psanHocTs U 4acrora 3anucu. Kommnuectso
KAHAJIOB 3aIIUCH.
OHGHKa KOJIMYECTBCHHBIX nmapamMeTpoB, CBs3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (hailiioB

2.5

HeHOSI/IHI/IOHHBIe 1 IIO3UIIMOHHBIE CHUCTEMbI CUHUCIICHUS. AJ'ICbaBI/IT.
OcnoBanue. Paspépuyras ¢opma 3ammcu uwmcna. [lepeBon B
JNECSITUYHYIO CUCTEMY YMCEJ, 3allMCaHHBIX B JPYTHUX CHCTEMax
CUMCTICHUSI.

Pumckas cucremMa CUHCICHHS

2.6

JlBonuHas cucteMa cuucienus. [lepeBos 1enbIx yncen B mpeaenax
oT 0 no 1024 B nBOMYHYIO cUCTEMY cuuciieHus. BocbmepuuHnas
cuctema cumcienus. [lepeBon uncen U3 BOCbMEPUYHONW CHUCTEMBI B
JBOUYHYIO u NECITUYHYIO CUCTEMBI u obpaTHo.
ectHanuatepuyHas cuctema cuucieHus. IlepeBon uucen wu3
[IECTHAIIATEPUYHON CHCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO H
JECSITUYHYIO CHCTEMBbI M 00paTHO. Apu(MeTHUECKHUEe OIepaluu B

JBOUYHOMN CUCTEME CUMCIICHUS

2.7

Jloruueckue BbICKAa3bIBaAHUA. Jloruueckue 3HA4YCHHA
BBICKA3bIBaHMH. SHCMCHTapHBIe N COCTaBHBLIC BBbICKA3bIBAHUA.
Jlornueckue onepanuu: «I» (KOH’LI-OHKI_II/IH, JJOTU4YE€CKOC
YMHO)KGHI/IG), (450105022 (I[I/I3T>IOHKI_II/ISI, JOTHUYECCKOC CJ'IO)I(GHI/IG), «HE»
(HOFI/I‘IGCKOG OTpI/II_[aHI/Ie). HpHOpI/ITCT JJOTNYCCKHX onepaunﬁ.

OnpeneneHI/Ie HUCTUHHOCTHU COCTABHOI'O BbICKa3blBaHHsA, CCJIH




W3BECTHBI 3HAYECHUSI UCTUHHOCTHU BXOJSIIMX B HErO 3JIEMEHTApPHBIX
BbICKa3biBaHUW. Jlormyeckue BolpakeHus. llpaBwia  3amucu
jgoruyeckux BblpakeHud. [locTpoeHune TabaMll UCTUHHOCTH

JIOTUYECKHUX BBIPA)KCHUN

2.8

Jlornueckue »dieMeHTHl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAMHU

KOMIIbIOTEPA

2.9

HenpepeiBHbIE U AuMCKpeTHBIE Mojead. VIMHUTAalMOHHBIE MOJIENH.
Urposbie monienu. OrieHKa aIeKBaTHOCTU MOJAEITU MOJIETUPYEMOMY

00BEKTY U LIETISIM MOJICIINPOBAHMS

2.10

Tabnuunble monenu. Talnuuma Kak NpeACTaBIEHUE OTHOILIEHUS.
ba3el panHbIX. OTOOp B TabimuIE CTPOK, YJAOBJIETBOPSIOIIUX

3aJJaHHOMY YCJIOBHIO

211

I'pad. Bepmwmna, pebpo, mnyrs. OpueHTHpOBaHHBIE U
HeopUeHTUpoBaHHbIe rpadsl. J[nuHa (Bec) pebpa. Becosas maTpuna
rpada. JnuHa nytH Mexay BepmuHamu rpada.  Ilowck
onTUManbHOrO MyTH B rpade. HavanpHas BepimHa (MCTOYHUK) U
KOHEYHass BepmimHa (CTOK) B OpPUEHTHPOBAaHHOM  rpade.

Brrancienne koiandecTBa nyTeﬁ B HaIllpaBJICHHOM AalUKIUYCCKOM

rpade

212

Hepeo. Kopenb, Bepmmuna (y3en), JaucT, pedpo (myra) mepesa.
Bricora nepeBa. IlognepeBo. [Ipumepsl UCIONB30BaHMSI ICPEBHEB.

[TepeGop BapuaHTOB ¢ MOMOIIIBIO IepeBa

AJNTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

CgoiictBa anroputma. CrocoObl 3alMCH anropuTtMa (CIOBECHBIH, B
BHJIe OJIOK-CXEMBI, IIPOTPaMMa).

CocraBiieHHE QITOPUTMOB M TPOrpaMM C HUCIOJIb30BAHUEM
BETBJICHUI, LMKIOB M BCIHOMOTAaTEIbHBIX aJITOPUTMOB  Jif
ynpaBienus ucnoiaaurenem (Pobor, Uepemnamika, UepTéxHUK U

npyrue). BeinosHeHne anropuTMOB BPYYHYIO U Ha KOMIIbIOTEpE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
HIkoybHBIH ANTOPUTMUYECKUH SI3BIK).
Cucrema nporpaMMHMpOBaHMs: PENAKTOP TEKCTa IPOrpamw,

TPAHCIIAATOP, OTJIIaAYUK.




[lepemennas: Tun, ums, 3HaueHue. llenble, BEIIECTBEHHbIE U
CHUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop npucBauBaHus. ApuUPMETUYECKUE BBIPAKEHUA U
HOpANOK HUX BbluMciaeHus. Onepanuu ¢ LEIbIMM  YUCIAMMU:
LIEJIOYNCIICHHOE JIeJICHUE, OCTaTOK OT JejieHus. BersieHus.
CocraBHbple yClIOBUSA (3alMCh JIOTMYECKUX BBIPAXKEHUH Ha
U3y4aeMoM S3bIKEe IIporpaMmupoBanus). HaxoxaeHue MUHUMyMa

U MakCMMyMa M3 JBYX, TpEX M 4YeTBIpEX uwMcel. Pemenue
KBaJIpaTHOTO YpaBHEHHUS, UMEIOILIEro BEUIeCTBEHHbIE KOpHU. LIk
¢ ycnoBueM. AnroputM EBximpma st HaXO0XICHUS HaWOOJIBIIETO
oOuiero nenurtens IBYX HaTypalbHbIX uMcen. Pa3Ouenue 3amucu
HaTypaJIbHOTO YHKCia B TO3UIMOHHOM CHUCTEME C OCHOBAaHHUEM,
MeHbIMM WM paBHbIM 10, Ha oraensHble wU@pbl. [uka c
MEPEMEHHON. AJITOPUTMBI MPOBEPKU JEIUMOCTH OJHOTO IIEJIOTr0

qucia Ha Ipyroe, NpoBepKU HaTypaIbHOIO YHUCIIA HAa MIPOCTOTY

3.3

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemennbie. [locumBobHas 0O6paboTKa cTpok. [loacuér yacToThl
MOSIBIICHUSI CHMBOJIa B CTpOKe. BcTpoeHHbIE QYHKIMH UIS

00paboOTKH CTPOK

3.4

OmnpeneneHre BO3MOXHBIX PE3ylIbTaTOB pabOThl aNroOpUTMa IMpHU
JTAHHOM MHO’KECTBE BXOJIHBIX JIaHHBIX, ONpPEAETICHHE BO3MOMXHBIX

BXOOHBIX JaHHBIX, IIPUBOJAIINX K JAHHOMY PE3YIIbTATy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OJHOMEpHBIE MAaCCHBBHI.
CocraBiieHHME W OTJIaJKa MPOrpaMM, pPEAIU3YIOIIMX THUIOBBIE
QITOPUTMBI  00pabOTKM OJTHOMEpPHBIX YHCIOBBIX MAacCHBOB, Ha
OJIHOM U3 S3bIKOB mporpammupoBanust (Python, C++, Ilackanb,
Java, C#, IIxonpHBIM AJTOPUTMUYECKUN SI3bIK): 3aIroJHEHHE
YUCIIOBOIO MACCHUBA CIy4YaWHBIMU YHCJIAMH, B COOTBETCTBUU C
dbopmynoit wiu nTyréM BBOJA UHWCEN, HAXOXKJIEHUE CYMMBI
JJIEMEHTOB MAacCCHBA, JIMHEWHBIM IOUCK 3aJaHHOTO 3HAYCHHUS B
MAacCUBE, IMOACYET DIIEMEHTOB MAacCUBA, YAOBJIETBOPSIOLIMX
3aJaHHOMY YCIIOBUIO, HAaXOXJICHUE MHUHHUMAaJIBHOTO
(MakcumanbHOTO) dSnemMeHTa MaccuBa. COpTHpOBKAa MaccCUBa.

O6pa60TI<a MOTOKa HOaHHBIX: BBIYHCIICHHUC KOJIN4YCCTBA, CYMMHBI,




cpemHero apuMETHYeCKOro, MUHUMAIBHOTO UM MAaKCHMAaJLHOTO
3HAQYECHMS DIIEMEHTOB II0CIEA0BATEIBHOCTH, YIOBIETBOPSIOLIUX

3aJJaHHOMY YCJIOBHIO

3.6

Vmpasnenue. Curnan. OOparnasi cBs3b. [losyueHue curHajioB OT
U(POBBIX JATYMKOB (HAIpUMeEp, KacaHWs, PacCTOSHUsS, CBETa,
3ByKa). [IpuMepsl HCMONB30BaHUS TPUHIUIA OOpaTHOW CBSI3U B
CUCTEMax YIPABJICHUS TEXHUYECKUMHU YCTPOMCTBAMHU C IOMOIIBIO

JaTYUKOB, B TOM YHCJIC B pO6OTOT€XHI/IK€

NHudopmanioHHbIE TEXHOJIOTUN

4.1

TexcToBbIE JOKYMEHTBI M MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuUIa,
a03ail, CTpoka, CJIOBO, CHMBOJI).

TexcToBBIN MpolleccOp — UHCTPYMEHT CO3/aHusl, PeAaKTUPOBAHUS
n  QopmarupoBanus TekctoB. I[IpaBuma Habopa  Tekcra.
PenaktupoBanue tekcra. CpoiictBa cumBoiioB. Illpudrt. Tums
mpudroB  (pyOneHsle, ¢  3aceykaMd,  MOHOLIMPUHHBIE).
[MonyxupHoe u KypcuBHoe Hauepranue. CBoiicTBa aO3alleB:
rpaHulbl, a03alHBIA  OTCTYN, HWHTEpPBajJ, BbIpaBHUBAHUE.
[TapameTpsl CTpaHUIIBL. CruneBoe dbopmaTupOBaHHE.
CrpykrypupoBanue MHGOpPMaIUU C MOMOUIBIO CIIMCKOB U TaOJIHUILI.
MuoroypoBHeBble cnucku. J[loOaBneHue Tabiui B TEKCTOBBHIE
JTOKyMeHThl. BcraBka u300pakeHHiI B TEKCTOBBIE JIOKYMEHTHI.
OOtekanue u300pakeHUH TEKCTOM. BxiroueHMe B TEKCTOBBIN
JOKYMEHT  JHUarpaMm, dbopmy, HyMepauu CTpaHHuIl,

KOJIOHTUTYJIOB, CCBIJIOK U JPYI'UX 3JIEMCHTOB

4.2

PactpoBsie pucynku. Vcnonb3oBanue rpaduueckux MPUMUTHBOB.

Onepanuu peaakTHpOBaHUs rpauuecKkux 0OBEKTOB, B TOM YHCIIE
nudpoBbIX ¢oTorpaduii: M3MEeHEHUE pa3Mepa, oOpe3ka, MOBOPOT,
oTpakeHHe, pabota ¢ oOmacTsaMu (BbIICICHHE, KOMHUPOBaHHE,
3alMBKa IIBETOM), KOPPEKIHs IBETa, SPKOCTH U KOHTPACTHOCTH.
Bextopnas  rpaduxa.  CozmaHuMe ~ BEKTOPHBIX  PHUCYHKOB
BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO MpOIIECCOpa WM APYTUX
nporpamMMm (mpuinoxenuii). [loGaBieHHe BEKTOPHBIX PHCYHKOB B

JAOKYMCHTBI




4.3

IMoaroroBka MynbTUMEIUIHBIX npe3eHTanmid. Cnaiin. [lobGaBneHue
Ha claig Tekcta u  u3oOpakeHuil. Pabora ¢ HECKOIBKUMU
cnaiimamu. JloOaBieHne Ha clai ayauOBHU3YaJbHBIX JIAHHBIX.

Anumanus. ['unepccbuiku

4.4

Tunel TaHHBIX B SYEHKaX AIEKTPOHHOU Tabmuubl. PenaktupoBanue
u QopmarupoBanue Tabnui. BcrpoeHHble QYHKIMHU JUIS TOHMCKA
MaKCUMyMa, MHHUMYMa, CyMMBI W CpPEIHEro apu(pMeTHYECKOTO.
CopTupoBKa J[aHHBIX B BBIJIEJICHHOM Juana3oHe. lloctpoenue
auarpamMm  (THCTOrpaMMa, KpyroBas —Jauarpamma, TodeyHas
nuarpamma). Beibop tuma nuarpammsl. [IpeoOpazoBanue dopmyn
npu KonupoBaHuu. OTHOCUTENbHasA, aOCOJIIOTHAas M CMeELIaHHas

ajzipecarus

4.5

VYcioBHbIE BBIUMCICHHS B AJIEKTPOHHBIX Tabaunax. CyMMUpOBaHue
W TOACYET 3HAYCHHH, OTBEYAIOIIMX 33JaHHOMY YCJIOBHIO.
O6paboTka OOJIBIITX Ha0boOpoB JTAHHBIX. Yucnennoe

MOJCIUPOBAHUC B SJICKTPOHHBIX Ta6J'II/IHaX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



