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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo nHpOpMaTUKE HA YPOBHE OCHOBHOT'O 00IIEero o0pa3oBaHus COCTaBlIeHA HA
OCHOBEe TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IPOrpaMMbl
OCHOBHOTro o0miero ob6paszoBanus, npeactaBieHHbBIX B @I'OC OOO, a Ttaxxke denepaabHON
paboueit mporpamMmbl BOCIIUTAHHUSL.

[Tporpamma o undopmaTuke Ja€T NpeACTaBICHUE O 1IeIX, O0IIel cTpaTeruu 00y4eHus,
BOCIIUTAaHUSI W PaA3BUTHS OOYUYaIOMIMXCS CpeIcTBaMM HHQPOpPMATHKM Ha 0a30BOM YpOBHE,
yCTaHaBIMBAaeT  O0s3aTelNbHOE  NPEIMETHOE  COAEpXkaHHe,  MIpeayCMaTpUBaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiaM U TeMaM.

[IporpaMmma 10 wuHGpOpMATUKE ONpeAeNseT KOJIWYECTBEHHbIE M  KauyeCTBEHHbBIC
XapaKTEPUCTHKH YUeOHOTO MaTepuaya sl KaXIOro roja H3y4eHHs, B TOM YHCIE JUis
COJIEP)KATEIbHOTO HAMOJHEHHWs] Pa3HOro BHUJA KOHTPOJIS (IIPOMEXKYTOYHOM —aTTecTaluu
00y4aromuxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHON UTOrOBOM aTTECTALINM).

[Tporpamma no uHpOpMaTUKe SBISETCS OCHOBOM ISl COCTABICHHS aBTOPCKHUX Y4EOHBIX
pOTpaMM, TEMAaTHYECKOTO IJIAHUPOBAHUS Kypca yIUTEIIEM.

[ensimu u3ydyeHust ”HPOPMATUKU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl SIBISFOTCS:

¢dopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HayKd HWHGOPMATUKH, JOCTIDKEHUSIM HAyYHO-TEXHHMYECKOro Iporpecca U
0OIIECTBEHHOH MPAKTHKH, 38 CYET Pa3BUTHA MPEACTaBICHUN 00 MHPOPMAIIUHU KaK O BaKHEHIIIEM
CTpaTEerMuecKoM pEeCcypce pa3BUTUS JIMYHOCTH, TOCYIapcTBa, OOIIECTBA, MOHUMAHUS POIU
MH(POPMALMOHHBIX TPOIECCOB, MHPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOJIOTUH B
ycnoBusxX mU(poBoit TpaHchopmali MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBa;

o0ecrieueHre yCJIOBUM, CIOCOOCTBYIOIIUX PAa3BUTHIO aITOPUTMUYECKOTO MBILIUIEHUS Kak
HEOOXOUMOT0 YCIIOBUS MTPO(HECCHOHATFHONU NEATEIbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM
o011ecTBe, MPEINoJaraollero CrnocOOHOCTh O0yYaromerocs: pa3oMBaTh CIOXKHBIE 3a7adyd Ha
Oonee mWpoOCThIe MOA3aJaud, CpaBHUBATh HOBBIC 33Jaud C 3aJauyaMu, PEIIEHHBIMH paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS pe3yiibTaTa U TakK Jajiee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETEHLIUH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCJIe 3HAHWH, YMEHUH W HABBIKOB
paboTel ¢ uHpOpManMen, MPOrpaMMHPOBAHUS, KOMMYHHKAIIUM B COBPEMEHHBIX IH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YarOIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M W30MPATEIbHOIO OTHOLIEHHsS K MHGPOpMaLUU C y4ETOM
NPaBOBBIX M OTHYECKUX AaCIEKTOB €€ paclpOoCTpaHeHHs, CTPEMIICHHS K TPOJODKEHUIO
o0Opa3oBaHusl B 00JacTH MH()OPMAIMOHHBIX TEXHOJOTMH M CO3MJATEIbHOM JAEATENbHOCTH C
PUMEHEHHEM CPE/ICTB MHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPAXKaeT:

CYIIHOCTh WH(OPMATHKH KaK HAyYHOW IMCUWIUIMHBL, HW3y4arolleld 3aKOHOMEPHOCTH
MPOTEKAaHUsS M BO3MOXKHOCTH AaBTOMAaTH3allMM WH(OPMAIMOHHBIX TPOIECCOB B PA3IUYHBIX
cucTeMax;

OCHOBHBIE 00JIaCTH TPUMEHEHUs WH(DOPMATUKH, TMPEXKIe BCero WHGOPMaIMOHHBIC
TEXHOJIOTUH, YIIPABIIEHUE U COLUABHYIO chepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU U MHPOPMAIIMOHHOM e TEIbHOCTH.

N3yuenne wHQOpPMAaTHKK OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUST 00yUarOIIErocs, ero >KU3HEHHYIO MO3UIUI0, 3aKJIa/bIBA€T OCHOBBI MOHMMAaHUS
MPUHIMIIOB (QYHKIMOHUPOBAHKSI M HCIOJB30BaHUS WH(POPMAIMOHHBIX TEXHOJIOTHH Kak
HEOO0X0/IMMOI0 MHCTPYMEHTa MPAaKTUYECKH JHOOO0M JesITeNbHOCTH M OJHOTO U3 Hamboiee
3HAYMMBIX TEXHOJIOTWYECKHX TOCTH)KCHUI COBPEMEHHOW IUBWIM3AIMU. MHOTHE TpeIMEeTHBIE
3HAHUS U CIOCOOBI JIEATETBHOCTH, OCBOCHHBIE O0YYarOIMMUCS MpPU M3Yy4eHUH MH(OPMATHKH,
HAXOJAT NMPHMEHEHHE KaK B paMKax oOpa3oBaTENBHOTO MPOIecca, TaK U B WHBIX KU3HEHHBIX
CUTYaIlUsX, CTAHOBATCS 3HAYUMBIMH i1 (OPMUPOBAHHUS KAYECTB JUYHOCTH, TO €CTh
OpUEHTUPOBaHbI Ha (HOPMUPOBAHNE METANPEIMETHBIX U JMUYHOCTHBIX PE3yJIbTaTOB O0yUYECHHUSI.



OcHoBHble 3amaun  yueOHoro mnpeamera «WHpopmatuka» — copmupoBath Yy
o0ydJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY)KEHHsI, IpPEACTaBICHUs 00 MCTOPUM U TEHAECHUMSAX Ppa3BUTUS HMH(OPMATHKH IEpuoia
ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUs, YMEHUS U HABBIKU I'PaMOTHOM IOCTAaHOBKH 3aJay, BOSHUKAIOIIUX B IPAKTUYECKON
JEeSITebHOCTH, IS X PEIICHHS ¢ TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(opManTM30BaHHOIO OIMCAHUS TOCTABICHHBIX 33/1a4;

0a30BbIC 3HAHUS 00 MHPOPMAIIMOHHOM MOJICTUPOBAHUH, B TOM YHUCIIE O MAaTEMATHIECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yYMEHHUE NPUMEHSTb STH 3HAHHS IS
IOCTPOCHMS AITOPUTMOB PEILIEHU 3a/1a4 10 UX MAaTeMAaTUYECKUM MOJIEIISM;

YMEHUSI U HaBBIKM COCTABJICHHUS IMPOCTBHIX MPOTPaMM MO MOCTPOCHHOMY aJrOpuUTMy Ha
OJITHOM U3 S3bIKOB ITPOIPaMMHUPOBAHUS BBICOKOT'O YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCHOIB30BAHUS OCHOBHBIX THIIOB HPUKIIAJIHBIX
nporpaMm (IpUJIOKEHH) 001ero Ha3HaueHUsl 1 UH(OPMAIIMOHHBIX CUCTEM JUIs PEIIEHUs ¢ UX
MOMOIIBI0 TPAaKTUYECKUX 3a/ad, BiaJeHHe 0a30BHIMH HOPMaMH HH()DOPMAIMOHHOW ITHKH W
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPAMOTHO HMHTEPIIPETUPOBATh PE3YNbTAaThl PEIICHHsS MPAKTHYECKUX 3a7ad C
IOMOILI0  MH(GOPMALMOHHBIX  TEXHOJOTHH, MNPHUMEHSATh IIOJyYE€HHBIE pE3yJIbTaThl B
IIPAKTUYECKON NEATEIbHOCTH.

Ilenu u 3amauu u3ydyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa3oBaHUS
ONpEAENAIOT CTPYKTYpPY OCHOBHOIO COJAEp)KaHMsSI y4eOHOro MpeAMeTa B BHJIE CIEIYIOIIUX
YeThIPEX TEMATUUECKUX Pa3/eiIoB:

1u(poBasi rPaMOTHOCTB;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKHY;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3yuenune nundopmaruku Ha 6a3oBoM ypoBHe oTBoauTCs 102 vaca: B 7 kiacce — 34 yaca
(1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 knacce — 34 yaca (1 yac B Heziento).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hudposasg rpaMOTHOCTD

Komnblorep — yHuBepcajabHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KommnbroTep — yHHBEpCaIbHOE BBIYUCIUTENBHOE YCTPOHCTBO, paboTaroliee o nNporpaMme.
Tunsl  KOMIBIOTEPOB:  NEPCOHANBHBIE  KOMIBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYIepKOMIbIOTepbl. MOOUIIBHBIE YCTPOMCTBA.

OCHOBHBIE KOMITOHEHThI KOMIIBIOTEpa M uX HazHaudeHue. lIponeccop. OneparnBHas u
JIOJITOBPEMEHHAs aMsITh. Y CTPOWCTBA BBOJIA M BbIBOJIa. CEHCOPHBIN BBOJ, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CpesicTBa OMOMETPUUECKON ayTeHTHU(PUKALIUY.

Hcropus pa3BUTHA KOMIBIOTEPOB U IMporpamMmHoro obecrnedenus. llokonenus
KOMITbIOTEPOB. COBpPEMEHHBIE TEHICHIINN PA3BUTHS KOMIIBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapanienpHble BBIYUCIEHUS.

[Tepconanbubiii kommbioTep. I[lporeccop M ero xapakTepUCTHKH (TakTOBas 4YacToTa,
paspsaaHocTh). OnepaTuBHas nMaMsATh. JloJroBpeMeHHas mamsTh. Y CTpOWCTBA BBOJA U BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIIbIOTEPA, KECTKUM U TBEPAOTENbHBIN JHCK,
MOCTOSIHHAS MTAMATh CMAapT(OHA) U CKOPOCTh JIOCTYIIA JJISl pa3JIMUHBIX BUJIOB HOCUTEIEH.

TexHuka 0e30MacHOCTH U MIpaBHiIa padOTHI HA KOMIIBIOTEPE.

IIporpaMmbl U JaHHBIE



[IporpamMuoe oOecmeueHne KommbloTepa. llpukianHoe mnporpaMMHoe oOecredeHue.
CuctemHoe mporpammHoe obOecmneuenne. Cucrembl mnporpammupoBanus. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becmiatHele W yclioBHO-OecruiaTHele mporpammbl.  CBoOOIHOE
IporpaMMHOE 0OecIieueHue.

@aiinsl 1 manku (katanoru). [Tpunmunsl noctpoenus (aitnoBeix cuctem. [lomHoe mums
daiina (manku). Ilyte x daitny (manke). PabGora ¢ ¢aiimamMu u Karajoramu CpeIcTBaMH
OIIEpAllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOTIMPOBAHUE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAAJIEHUE
¢aiinoB u manok (kataynoros). Tumnsl daitnos. CBoicTBa ¢aiaoB. XapakTepHble pa3Mepsl (HaiaoB
pa3IMYHBIX TUINOB (CTpaHHWIIA TEKCTa, J3JEKTPOHHAs KHHUTA, (oTorpadus, 3ammuch IECHH,
BUJICOKJIMII, TOJTHOMETPaKHBIM (GWIbM). ApxXuBalMs JaHHbIX. VIcrosib30BaHHE IpoOrpamm-
apxuBatopoB. Daitnossiit Mmenemkep. [louck ¢aiiios cpencTBaMu onepanvoOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI M ApYyrHe BpeIOHOCHbIE TporpamMMsbl. IIporpamMmel [uis 3a1UThl OT
BHPYCOB.

KomnbroTepHblie ceTn

O6beanHeHue KoMIbsI0TepOB B ceTh. Ceth MHTEepHET. BeO-cTpanuiia, Be0-cait. CTpykTypa
azpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck nmHpopManuu Mo KIHOYEBBIM
CJIOBaM U 10 u300pakeHuro. JlocToBepHOCTh HHPOPMALINH, TOTydeHHOH 13 MIHTepHeTa.

CoBpeMeHHbIE CepPBUCHI MHTEPHET-KOMMYHUKALUI.

CereBoii 3THKET, 0a30Bble HOPMBI HH()POPMAITMOHHOW 3TUKM M TpaBa NpuU padboTe B
Wntepnere. Ctpateruu 6ezonacHoro noseaeHus B lurepuere.

Teopernueckne 0CHOBbI MHPOPMATHKHU

Nudopmannst u vHGOPMATHOHHBIE IPOLECCHI

Wudpopmanys — 04HO U3 OCHOBHBIX NOHSTUI COBPEMEHHOM HayKH.

Nudopmanus Kak CBEIEHMs, NpEJHA3HAYCHHbIE [UIS BOCIPHUATHS YEJOBEKOM, U
uHpOpMaLUs Kak JaHHBIC, KOTOPhIE MOTYT ObITH 00pab0TaHbl aBTOMATH3UPOBAHHON CHCTEMOIA.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXKHOCTH ONMMCAaHUs HENPEPHIBHBIX OOBEKTOB U MPOLIECCOB C
MOMOIUIbIO AUCKPETHBIX JAHHBIX.

WNHdopmaninoHHbIE POLIECCH] — MPOLIECCHI, CBSI3aHHBIE C XPaHEHUEM, ITPE0Opa30BaHUEM U
nepenayen JaHHbIX.

IIpeacrasiienne nHpopManUU

CumBon. Ancdasur. MomHocts andasuta. Pa3HooOpasue s3bIKOB U alipaBUTOB.
EcrecTBeHHbIe 1 (hopMaibHBIE A3BIKU. AJ(PABUT TEKCTOB HA PYCCKOM s3bIKe. J[BOMUHBIN andaBuT.
KonnuecTBo BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMI) (UKCUPOBAHHOMN JJIMHBI B IBOUYHOM
angasute. IIpeobpazoBanue yoboro andaButa K ABOUYHOMY. KOJIHMYECTBO Pa3NUYHBIX CIIOB
(buKCHpOBaHHOM AJMHBI B allpaBUTE ONPEACIEHHON MOIITHOCTH.

KoanpoBanue CMMBOJIOB 0/1IHOTO alihaBUTa C HOMOIIBIO KOJIOBBIX CJIOB B APYTOM ajndaBure,
KOZI0Basl TabJynLa, 1EKOJUPOBaHUE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JIBOUYHOM
andasure.

NudpopmannoHHblii 00bEM JaHHBIX. BUT — MHHHManbHas e€IMHMIA KOJIMYECTBA
uH(pOpMallK — ABOUYHBIA pasps. EnuHuiel usmepenus nHGOpManMoHHOT0 00bEMa TaHHBIX.
bur, GaiiT, kuimoOaiiT, MerabanT, rurabair.

CxopocTb nepeayu JaHHBIX. ETUHUIBI CKOPOCTH NepeIayul TaHHbIX.

KonupoBanue texctoB. PaBHomepHblii kon. HepaBHomepnswiii kon. Komuposka ASCII.
BocemubutHbIe KOmupoBKH. [ToHsTHe 0 KomupoBkax UNICODE. [lekonupoBaHue cOOOIIEHHH ¢
UCIIOJIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEpPHOTo Koza. MHpopmannonHslii 00bEM TEKCTA.

Hckaxenne nHGpopmaliu rnpu nepeaaye.

OOmee mnpenctaBieHHe O LUGPOBOM MPEACTABICHUN AayAHOBU3YaJIbHBIX M JPYTUX
HETPEPHIBHBIX JJAHHBIX.

Konuposanue nsera. L{setoBbie Mmonenu. Moaens RGB. I'my6una koguposanus. [Tanutpa.



PactpoBoe u  BekTOpHOE mpexacraBieHue — u3oOpaxenuid. Ilukcenp.  Ouenka
nH(popManmoHHOTO 00BEMA TpadUeCKUX TaHHBIX JIJIST PACTPOBOTO U300paKCHHUS.

Koauposanue 3Byka. PaspsiniHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIluCH.

OuLeHKa KOJMYECTBEHHBIX NAapaMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U XPAaHECHUEM
3BYKOBBIX (paiijIoB.

NudpopmaninoHHbIe TEXHOJIOTHH

TekcTOBBIE JOKYMEHTHI

TekcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHula, ab3ail, cTpoKa, CIOBO,
CHUMBOJ).

TekcToBBIN MpollecCOp — MHCTPYMEHT CO3/aHus, peAaKTHUPOBaHUS U (HOpMaTUPOBAHUS
TekcToB. [IpaBuna Habopa Tekcta. PemakrupoBanue Texcra. CBoiictBa cuMBouioB. [Ipudr. Tumst
uipudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIKUPUHHBIE). [lonmyXupHOE U KypcHBHOE HauepTaHUE.
CpoiicTBa a03aneB: TpaHMIbI, a03al[HBIA OTCTYI, HMHTEPBaJ, BBIpaBHHBaHUE. llapameTpsl
ctpanuubl. CtuneBoe GpopmMaTupoBaHHe.

CrpykrypupoBanue MH(GOpMalUU C MOMOILIBIO CHMCKOB M Tabiul. MHOroypoBHEBbIE
crucku. Jlob6aBrnenue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka m3o0pakeHWil B TEKCTOBBIE IOKyMEHTHI. OOTeKaHHWE W300paKEHHH TEKCTOM.
BxutoueHue B TEKCTOBBIA JOKYMEHT AMarpaMm, (GopMmyll, HyMepaluu CTPaHUIl, KOJIOHTUTYJIIOB,
CCBUJIOK U IPYTHX 3JIEMEHTOB.

[IpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. 1'010coBoi BBOJ TekcTa. OnTHYECKOE
pacno3HaBanue Tekcra. KommbroTepHslii nepeBoa. Mcnonb3oBaHue cepBucoB MHTepHeTa miist
00pabOTKH TEKCTA.

Komnbrorepnas rpagpuxa

3HaKOMCTBO ¢ TpaduyecKUMH penakropamu. PactpoBbie pucyHku. Mcmonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Onepanuu peaakTUpoBaHus rpadguueckux 00bEKTOB, B TOM YKcie UpPoBbIX hoTorpaduii:
W3MEHEHUEe pa3Mmepa, oOpe3ka, IMOBOPOT, OTpakeHHe, pabora c obOnacTaMmu (BbIICICHUE,
KOMUPOBaHHUE, 3AIMBKA IIBETOM), KOPPEKITUS I[BETA, IPKOCTH U KOHTPACTHOCTH.

BextopHas rpaduxa. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMH CpEICTBaMU
TEKCTOBOTO TMpoIleccopa WM JAPYrux Imporpamm (mpuiiokeHuit). JloOaBieHHe BEKTOPHBIX
PHCYHKOB B TOKYMEHTHI.

MyabTUMeIMHHbIE NIPe3eHTAluU

[ToaroroBka MynbTUMEIUHHBIX mpe3eHTaruil. Caiin. JloOaBieHue Ha ciaiin Tekcra u
n3o0paxenuii. Pabora ¢ HECKOMBPKUMU ClaiiIlaMu.

JobaBiienne Ha craiij ayIMOBU3YyadbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUIKH.

8 KUIIACC

Teoperuyeckne 0CHOBbI HH(POPMATHKH

CucreMbl CUMCIEHUS

HemosunuroHHble ¥ TMO3HWIIMOHHBIE CHUCTeMBbI cuucieHus. Aundasut. OcHOBaHHE.
PazBépuytas ¢dopma 3amucu umcna. IlepeBoa B NECATUYHYIO CHCTEMY YHCEN, 3allMCaHHBIX B
JIPYTUX CHCTEMaX CUHCIICHUSI.

Pumckas cucrtema cUnCIICHHS.

JBonunas cucrema cuucienus. [lepeBon mensix uyucen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY cuucieHus. BocbMepuunas cuctema cuucienus. I[lepeBon uucen wus
BOCBMEPUYHOM CHUCTEMBI B IBOMYHYIO U IECATHYHYIO CHCTeMBbI U 00patHo. lllecTtHanmarepuyanas
cucreMa cuucienus. llepeBoj uMcen H3 NIECTHAALIATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U JICCITHYHYIO CUCTEMBI U 00paTHO.

ApudmeTndeckne onepanuy B IBONYHON CUCTEME CUUCTICHUS.

JJIeMeHThI MaTeMaTHYeCKOl JOTUKH



Jlornueckue BbIcKa3blBaHMs. Jlormdyeckue 3Ha4E€HHs BBICKA3BIBAHUN. ODJIEMEHTApPHBIE U
COCTaBHbIE BbICKa3bIBaHU. Jlornyeckue onepanuu: «1» (KOHbIOHKIINSA, JOTHYECKOE YMHOXKEHUE),
«u» (AU3BIOHKIHUS, JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe orpuuanue). Ilpuopurer
JOru4eckux onepanuil. OnpeneneHue MCTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS, €CJIM U3BECTHBI
3HAUEHUS HMCTUHHOCTH BXOJSIIMX B HEro JJIEMEHTAapHbIX BbICKAa3bIBaHUU. Jlornueckue
BelpakeHus. [IpaBwiia 3amucu jorndyeckux BblpakeHHil. [locTpoenHue Tabuul HMCTHMHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 31€MeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAaMMHPOBAHME

HcnosHuTEIH M AJTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

[Tonsitue anroputma. McnonHuTenu ajiropuTMoB. ANTOpUTM Kak IUIAH YIPaBIICHUS
VCIIOJITHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpamma).

AnropurMmuueckue KOHCTpyKuuu. KoHcTpykuus «cienoBaHue». JIMHEWHBIN alropuTM.
OrpaHn4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCUMOCTh
[IOCJIEZI0BATEIbHOCTH BBIIOIHIEMbIX JE€HCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpykius «BeTBII€HUE»: TOIHAs U HENodHas GopMbl. BbINoIHEHNE U HEBBIIIOJIHEHU e
yclI0BUS (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHUsl). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIMSl «IIOBTOPEHMS»: LHKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pazpabotka 111 (opMabHOTO MCIIOJHUTENS AJIrOPUTMA, MPUBOJALIETO K TpedyeMoMy
pe3yabTaTy NpU KOHKPETHBIX HMCXOJHBIX TaHHBIX. Pa3paboTka HECIOXHBIX AITOPHUTMOB C
UCIOJIb30BAaHUEM IIUKIJIOB U BETBICHUM /JIs1 yripaBiieHUs (POpManbHBIMU UCIIOTHUTEIIMH, TAKUMU
kak PoOor, Uepemamka, YepTékHuK. BEINOTHEHHE alrOpUTMOB BPYYHYIO W Ha KOMIIBIOTEPE.
CuHTaKCHUYEeCKHE U JOrnyeckre omnoku. OTKa3bl.

S3bIK NpOorpaMMupoOBaHuUs

SI3pik  mporpammupoBanust  (Python, C++, TIlackane, Java, C#, IlIkonbHbIit
AnroputMuyeckuit S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHas: Tun, umsi, 3HaueHue. Llenble, BelIeCTBEHHbIE U CUMBOJIbHbBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApHU(PMETHUYECKHE BBIPAKEHUS M TMOPAJOK HUX BBIYHCICHUS.
Onepanuy ¢ 1ebIMU YUCIIaMU: LET0YUCIEHHOE JIEJIEHNE, OCTATOK OT JEJICHHUS.

BetBnenusi. CocraBHbIE YCIOBUS (3alMCh JOTMYECKMX BBIPRKEHUI HAa M3y4yaeMOM SI3bIKE
nporpaMmupoBanus). Haxoxienne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenne kBapaTHOrO ypaBHEHHUs, UMEIOLIETO BEILIECTBEHHBIE KOPHH.

Jlnanorosast oTJIaJjka MporpaMm: MOIIAroBO€ BBINOJIHEHHE, POCMOTP 3HAYEHUN BEJINYMH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBkiuaa nis Haxoxk/IeHHsS HanOOJbIIEro OOIIEero AeIUTeNs
JIBYX HaTypaJibHbIX uyucel. Pa3OueHne 3amicu HaTypalbHOTO YHUCIa B MO3UIIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHBIM 10, Ha OTAEIBHBIE TUPHI.

[Tukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKHU ACITUMOCTH OJHOTO LIEJIOr0 YKcia Ha APYTroe,
MIPOBEPKU HATYPaJIbHOTO YMCIIa HA TIPOCTOTY.

OO6paboTka  CUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. [1oacYET YacTOTHI MOSIBIEHUSI CHMBOJIA B CTpOKe. BcTpoeHHbIE
byHKIMU 17151 060pabOTKH CTPOK.

AHaJn3 aJIrOPUTMOB

OmnpezneneHre BO3MOXKHBIX pE3yJIbTaTOB paOOThl aJIrOpUTMa NPH JAHHOM MHOXECTBE
BXOJIHBIX JAaHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAIIMX K JaHHOMY
pe3ybTaTy.



9 KJIACC

HudppoBasi rpaMOTHOCTH

I'nob6anbHas cerb UHTEpHET M cTpaTeru 6e30MacHOrO MoBeeHus B Heil

['mobGanbHas cetb Wurepner. IP-agpeca y3noB. CereBoe XpaHeHuE NaHHBIX. MeToJbl
WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MelieHust HoBoi nHpopmaryu B MuaTepHete. bonbine
JaHHbIe (MHTEPHET-JaHHbIE, B YaCTHOCTHU JaHHbIE COLUATbHBIX CETEH).

[Tonsite 06 MHGOPMAIMOHHON OE30MaCHOCTU. YTPO3bl HHPOPMAITMOHHON 0€30MacHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl MpoTuBojeiicTBus uM. I[lpaBuna Oe3omacHoit
ayreHTH(ukanuu. 3amuTta JuuHOW uWHPopmauuu B MHTepuere. bezomacHeie cTpaTeruu
noBenenus B Murtepuere. [IpeaymnpexxaeHue BOBICUEHHS B JIECTPYKTUBHbIE M KpPUMUHAJIbHBIC
(opMBI ceTeBOi aKTUBHOCTH (KHMOEpOYILITUHT, (GUIIUHT U Apyrue Gopmbl).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Bunsl pearenbHoctn B MHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBasi cmyx0a, BHIEO-KOH(EpPEHI-CBS3b U JApYyrue), CHpaBOYHBIE CIYXObl (KapThl,
paciucaHusl ¥ IPyTHUe), MOUCKOBBIC CITYXKOBI, CITY>KObI OOHOBIICHUS TPOTPAMMHOTO 00ECTICUCHUS
u pyrue cinyxk0b1. CepBHCHI rOCYAapCTBEHHBIX yciyr. O0maunblie XpaHuIuiia JanHbix. CpencTsa
COBMECTHOM pa3pabOTKU JOKyMEHTOB (OHiaiH-o¢ucel). [Iporpammuoe obecrnieueHue kak BeO-
CEpPBHC: OHJIAWHOBBIE TEKCTOBBIEC U TpadudecKre peaaKkTOPhl, CPEIbl pa3paboTKU IpOrpamMmm.

Teopernueckue 0CHOBbI HH(POPMATHKH

MopenupoBaHnue Kak MeTO/l MO3HAHUS

Mogenb. 3amauu, pemiaeMbie ¢ TOMOIIBIO MojenupoBanus. Kiaccudukanum mopaene.
MartepuanbHble (HaTypHbI€) U HH(pOpMaLIMOHHBIE MOZeNU. HerpephIBHBIC U IUCKPETHBIE MOJIEIIH.
WNmuranmonnsie Monenu. Urposeie Momenn. OneHKa aleKBaTHOCTH MOJETH MOACITUPYEMOMY
00BEKTY U LEISIM MOACIUPOBAHHUS.

Tabmuunbeie Moaenu. Tabmauma Kak IpeCTaBICHUE OTHOIICHHUS.

bazbl nanabx. OTOOp B TAOIUIE CTPOK, YAOBIETBOPSAIOINX 33JaAHHOMY YCJIOBHIO.

I'pa¢. Bepumna, pedpo, nytb. OpreHTHpPOBaHHbIE U HEOPUEHTUPOBaHHbIE rpadsl. [lnHa
(Bec) peOpa. BecoBas marpuma rpada. [nuna nytu mexnay BepumHamu rpada. I[lomck
ONTUMaJIbHOTO MyTH B rpade. HauanbHas BepiivHa (MCTOYHUK) U KOHEYHasl BepIlrHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BoluncieHne koiauuecTBa MyTeH B HANpPaBICHHOM AalMKINYECKOM
rpade.

Hepeso. Kopenb, BepinHa (y3en), muct, pedpo (ayra) nepesa. Beicota nepesa. [Togaepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO JiepeBa.

[TonsTHe MaremaTHyeckod MoJenu. 3ajayd, pelraeMble ¢ MOMOIIBI0 MAaTEeMAaTHYECKOTO
(KOMIIBIOTEPHOT0) MOAETHPOBaHUs. OTINYHEe MaTeMaTHYeCKOH MOJETH OT HaTypHOH MOJETH U
OT CJIOBECHOT'O (JIUTEPAaTYpPHOI0) OMMCAaHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIMPOBAHUS:  IOCTAaHOBKA  3aJadd, IOCTPOCHHE
MaTeMaTHYeCKOM  MOJeNnu, TMporpaMMHas — pealu3alus, TEeCTHPOBAaHHE, IPOBEACHUE
KOMITHIOTEPHOTO SKCIIEPUMEHTA, aHAITU3 €T0 PE3yIbTaTOB, YTOYHEHHE MOJICIIH.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

Pa3paboTka anropuTMoB ¥ NpPOrpamMm

PazOuenne 3amaun Ha mnopn3agaud. CocTaBieHHE QJITOPUTMOB M NPOTPaMM €
UCTIOIb30BAaHUEM BETBJICHHH, IIMKJIOB M BCIIOMOTATEIBHBIX QJITOPUTMOB [UIS YIIPaBJICHUS
ucrnonHuTeneM PoOOT miM ApyrMMu MCIIOMHUTEISIMM, TakMMHU Kak Yepenamika, YepTE&XHUK U
JPYTHMH.

Tabnuunble BenuuuHBl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBlI€HHE W OTJIAJKa
POTPaMM, PEATH3YIOIINX THUIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YUCIOBBIX MACCHBOB,
Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkonbHbIii
AnropuTMudeckuii  SI3bIK): 3allONHEHWE YHCJIOBOTO MAaCCHBAa CIIy9alHBIMH YHCIIaMH, B
COOTBETCTBUH € (GOPMYION MM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JUHEHHBIA TOUCK 3aJaHHOTO 3HAYeHUs B MaccHBe, MOACYET DSJIEMEHTOB MAacCHBa,



YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HAaXO)KJIEHHE MHHUMAJIBHOTO (MaKCHMAaJIbHOIO)
aneMeHTa MmaccuBa. COpTUPOBKA MACCUBA.
OO6paboTka TOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CpEIHEro

apuMeTUYECcKoro, MUHUMAJIbHOTO u MaKCHMaJIbHOTO 3HAYEHUS AJIEMEHTOB
II0CJIEI0BATENbHOCTH, YAOBIETBOPSIOLIUX 3alaHHOMY YCJIOBHIO.
Yupasienue

VYnpasnenue. Curnan. OOparnasi cBs3b. [lonmyueHue curHajioB OT HM(POBBIX JAATYMKOB
(kacaHus1, pacCTOSIHMSI, CBETA, 3ByKa U Jipyroro). [Ipumeps! Hcrosib30BaHus IPUHLIKMIIA OOpaTHON
CBSI3U B CHICTEMax YINPAaBJICHUS TEXHUYECKHUMHU YCTPOWCTBAMH C TOMOIIBIO TATYUKOB, B TOM YUCIIE
B pOOOTOTEXHHUKE.

[Tpumepbl pOOOTU3NPOBAHHBIX CHCTEM (CHCTEMa YIIPABICHUS ABM)KEHHEM B TPAHCTIOPTHON
cucTeMe, CBapOYyHas JIMHMS aBT03aBOJa, aBTOMATU3UPOBAHHOE YIIPABIEHHE OTOIUIEHUEM JIOMA,
ABTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM U APYTHE CUCTEMBI).

NudopManmoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 35eKTPOHHBIX TaOnuuax. TUMBI JaHHBIX B siueiiKax 3JEKTPOHHOM TaOJIUIBI.
PenaktupoBanue u GpopmarupoBanue Tadbmaui. BerpoeHHbIE QYHKIMU A7 TIOMCKAa MaKCHMYyMa,
MUHMMYMa, CyMMbl U cpenHero apudmerndeckoro. COpTHpOBKa JaHHBIX B BBIJICIEHHOM
nuarnasoHe. [loctpoenne nuarpamm (TucTorpamma, Kpyropas iuarpamma, To4eqHast JuarpaMma).
Be10op THna auarpamMmsl.

[TpeoOpaszoBanue hopmy:t mpu KomupoBaHuu. OTHOCUTEIbHASI, A0COTIOTHAS U CMEIIIaHHAS
azpecanusi.

YciioBHBIE BBIUMCIICHUS B 3JIEKTPOHHBIX Tabnuax. CyMMHpPOBaHUE U MOACYET 3HAUYCHHIA,
OTBEYAIOIIUX 337aHHOMY YycioBHio. OOpaboTka OonblmIMX HAOOpOB JaHHBIX. YHCIEHHOE
MOJICIIMPOBAHKE B DJIEKTPOHHBIX TAOIHUIIAX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posb mH(pOpMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH SKOHOMHKH MHpA, CTPAHbBI, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.

[Tpodeccun, cBsa3anHble ¢ *HGOPMATUKOIN U MH(OPMAITMOHHBIMU TEXHOJIOTUSIMU: BEO-TM3aiiHep,
OPOTPAMMHUCT,  pa3pabOTYMK  MOOMJIBHBIX  NPWIOKEHHH, TECTUPOBLIMK, APXUTEKTOP
IPOTPAMMHOTO 00eCTieueH s, CIEIMAIHCT 110 aHATHU3Y JaHHBIX, CHCTEMHBINA aJIMUHUCTPATOP.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUAA IMPOI'PAMMBbI no
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yuyenne MHPOpMATHKH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HaIpaBJIEHO Ha
JOCTIDKEHUE OO0YYaIOIUMUCS JIMYHOCTHBIX, METANpeAMETHBIX U NPEAMETHBIX pEe3yJIbTaTOB
OCBOEHUS COJIEp’KaHusl yueOHOr o IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNlbTaThl HMMEIOT HANpaBICHHOCTh HA pELIEeHHE 3a/Jad BOCIHUTAaHMUS,
Pa3BUTHS U COLUATTU3AIMH 00YUaIOIIUXCsl CPEICTBAMU YUYEOHOTO MpeIMETa.

B pesynbrare m3zydeHuss mHGOpPMATHKHA HA YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs Y
oOyuarorierocst Oynyt c(hopMUpPOBaHbI CIEIYIOIIUE THYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY M HAYYHOMY
HACJIEIUIO, TOHMMaHue 3HaueHuss HHPOPMATUKU KaK HayKd B JKU3HHM COBPEMEHHOTO O0IECTBa,
BJIaJICHHE TIOCTOBEPHOM MH(POpMaLneil 0 mepeOBbIX MUPOBBIX U OTEUECTBEHHBIX JIOCTUKEHUSAX B
oOnactTu MHPOPMATHUKU U WH(OPMALMOHHBIX TEXHOJIOTUH, 3aWHTEPECOBAHHOCTb B HAYYHBIX
3HaHUAX 0 LHU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTAIUs] Ha MOpAIbHbIE LIEHHOCTH M HOPMBI B CHUTYallUsIX HPaBCTBEHHOT'O BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U IOCTYIKH, & TAKXKE MOBEICHUE U MOCTYIKH IPYIHX



MO/ C TO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHHUS MOCIEACTBUMI
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOIUAJIBHBIX MOCTYIKOB, B TOM yucie B UHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHMS:

MPEJCTABIICHUE O COIMAJIbHBIX HOPMax W IMpaBWIAX MEXJIMYHOCTHBIX OTHOIIECHUW B
KOJUIEKTHUBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAaX, COOMIOACHHUE MPABMII 0€30MaCHOCTH, B
TOM YHKCJIC HaBBIKOB 0€30IMaCHOTO MOBEJICHUS B MHTEPHET-CPE/ie, TOTOBHOCTh K Pa3HOOOpa3HOM
COBMECTHOM JESATEIBHOCTU IPU BBIIOJHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3aJay, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOIECCE ITOU
y4eOHOM J1eATeNIbHOCTH, TOTOBHOCTh OILIEHUBATh CBOE MOBEJICHUE M TTOCTYIKU CBOMX TOBapHILEH
C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIIEACTBUM MOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 IIO3HAHMA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpeICTaBICHUI 00 uHpopmanuu,
WH(OPMAIIMOHHBIX ~ MpolleccaXx W HMH(DOPMAIMOHHBIX  TEXHOJIOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHOW MPAKTUKU U COCTABJISIONINX 0a30BYIO
OCHOBY JUIsl TOHUMAaHUS CYIIHOCTH HAyYHOU KapTUHBI MUDPA;

UHTEpeC K OOYyYeHHI0 M TMO3HAHMIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BEIOOPY HAIPABICHHOCTH U YPOBHS OOYYCHHUS B JAIBHEUIIIEM;

OBJIQJICHME OCHOBHBIMU HABBIKAMHU HCCIEIOBATEIbCKON JEATEIbHOCTH, YCTAHOBKA Ha
OCMBICIICHUE OIbITA, HAONIOJCHUN, TIOCTYIIKOB M CTPEMJICHHE COBEPIICHCTBOBATH ITyTH
JOCTHIKEHUS MHIMBUyaJIbHOTO U KOJUIEKTUBHOTO OJIaronoIyydus;

chopMUPOBAaHHOCTh ~ MH(GOPMAIIMOHHOW  KyJAbTYpbl, B TOM  YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4eOHBIMH TEKCTAMU, CIIPABOYHOM JINTEPATYpOH, pa3HOOOpa3HBIMU
cpencTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTHH, & TAK)KE YMEHUS CAMOCTOSITEIILHO OTPECIIATh SITH
CBOEro 00y4eHHUsI, CTABUTh U OPMYITUPOBATH JIJIs ce0s1 HOBBIE 3a/1auM B y4E0€ U M03HaBATEIbHON
JIeSTeTbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOEH MO3HABATEILHOMN JACATEIHBHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI:

OCO3HAHUWE IIEHHOCTHU JKM3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0pPOBbIO, YCTAHOBKA
Ha 370pOBBII 00pa3 KM3HU, B TOM YHKCJIE W 3a CYET OCBOCHHUS M COOMIOJEHHS TpeOoBaHUI
0e30macHO dKCITyaTaluy CPeACTB HHOOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPY10BOr0 BOCIIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3ydeHHIO Tipodeccuii u Tpyaa B cepax mpodeccrnoHanbHOM
JESTENIbHOCTH, CBSI3aHHBIX C WH(OPMATHUKOW, MPOTrPaMMHUPOBAHHEM U HH(DOPMAIIMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHM Ha JIOCTHKEHUSAX HAyKHu WHOOPMATUKH M HAYYHO-TEXHHYECKOTO
nporpecca;

OCO3HAHHBIN BBIOOP W TIOCTPOEHWE WHIUBUIYATILHOW TPAEKTOPUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTENH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OCO3HaHHE TI00ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOIeM U IMyTei UX PEIICHUs, B TOM
yHclie ¢ Y4ETOM BO3MOKHOCTEN HH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

8) apmanranum oOyyamomerocsi K H3MEHSIOIIUMCH YCJIOBUSIM COLHUAJBHON M
NPUPOJAHOM Cpebl:

OCBOEHHE OOYyYaIOUTUMUCS COIMATBHOTO OIBITa, OCHOBHBIX COIIMANBHBIX POJICH,
COOTBETCTBYIOIIMX BEIYIIEH JEATEIHPHOCTH BO3pacTa, HOPM M TMPaBWI OOIIECTBEHHOTO
noBe/ieHus, (opM colMaIbHON KU3HU B TPYIIAX U COOOMIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYQJIbHOM MPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe PE3yIbTaThl OCBOEHHUS TMPOrpaMMbl IO HWH(OpPMATHUKE OTPaKaroT
OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU JIEUCTBUSIMU - M03HABaTEJIbHBIMU,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIEe 1eiCTBUS
ba3oBble Jiornueckne a1eCTBUSA:



YMEHHE OIpeNesaTh MOHITHS, CO3/aBaTh OOOOINEHHUs, YCTaHABIWBAThL aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHHS U KPUTEPUH JUIsS KilacCHU(pUKaLUH,
yCTaHaBIUBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKHUE PACCYKICHHS, JeNaTh
YMO3aKII04eHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSITH U MPEOOPA30BBIBATh 3HAKH U CUMBOJIbI, MOJICTH U CXEMBI
JUISI pelIeHUs yUeOHBIX U MO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMpATh CHOCOO pemieHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapHaHTOB PELICHUS, BHIOMpPATh Hanboee MOIXOIAIIHNM ¢ Y4ETOM CaMOCTOSTENIHO BBIJIEIIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeiiCTBHSA:

dbopMyITHUpoBaTh BONPOCHI, (GUKCUPYIOIINE PA3PHIB MEKIY PEATbHBIM M KEJIATEIbHBIM
COCTOSTHUEM CUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HCKOMOE U JIAaHHOE;

OIICHUBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTH WH(POPMAIUIO, MOITYYCHHYIO B XOJIE
HCCJIEI0BAHMS;

MPOTHO3UPOBATh BO3MOXXHOE JIaJIbHEHINIEe pa3BUTHUE TMPOIECCOB, COOBITMM W HX
MOCIIEACTBYSI B aHAJIOTUYHBIX WM CXOJHBIX CUTYAIIUAX, a TAK)KE BBIABUTATH MPEATOIO0KEHHS 00
WX Pa3BUTUHU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6Gora ¢ undopmanmeii:

BBISBJISITH JeUIUT HHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS MOCTABICHHOU
3a/1auu;

MPUMEHATHh Pa3JIMYHBIE METOJbl, MHCTPYMEHThI M 3alpochl MpPH TOWCKE U OTOOpE
uH(}OpPMaLIMU UITH JaHHBIX U3 UICTOYHUKOB C YUETOM MPEIJIOKEHHON y4eOHO 3a/1auu U 3a/IaHHBIX
KPUTEPHUEB;

BbIOUpaTh, AHAIM3HPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3JIMYHBIX BUIOB U (POPM IpEICTaABIICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy mpeacTaBieHUuss WHGOpPMALUU U
WJUTFOCTPUPOBATH peIIacMbIe 3a/1a4d HECTIOKHBIMU CXE€MaMH, JuarpaMMamu, HHOU rpadukon u
X KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh MHPOPMALMU TIO KPUTEPUSIM, TPEITOKEHHBIM YUUTEIEM WIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSTEIHHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHnKaTHBHBIE yHUBEpCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:

COTIOCTABJISITh CBOU CYXICHHUS C CYKACHUSIMH IPYTUX YYACTHUKOB JAHANIOTa, 0OHAPYKUBATh
pa3auvue U CXOJCTBO MO3UIINH;

nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  BBIIOJHEHHOTO  OMbITa  (9KCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYE€TOM 3a/ay MPE3CHTAUU U
O0COOEHHOCTEHN ayIUTOPUH M B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TMCHMEHHBIC TEKCTHI C
MCIIOJIb30BaHUEM WLTIOCTPATUBHBIX MATEpPUAJIOB.

CoBMecTHasi 1eITeIbHOCTDb (COTPYAHUYECTBO):

MOHMMATh M UCIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pEIIeHNH KOHKPETHOM MpOoOJIeMbl, B TOM YHCIIE TIPU CO3aHUH HH(POPMAIIMOHHOTO TTPOIYKTA;

NPUHUMATH II€JIb COBMECTHON HH(OPMAIIMOHHON AESITeNsHOCTH o cOopy, oOpaboTke,
nepemaue, Gopmanuzanuu THGOPMAINH, KOJUIEKTHBHO CTPOUTH NEUCTBHS MO €€ JOCTHKECHUIO:
pacmpenensTh POiH, JOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIOJIHSITH CBOKO 4YacTh palbOTHl ¢ wHOpMamued win WH(OOPMAIMOHHBIM MPOYKTOM,
JIOCTUTasi KAYECTBEHHOTO Pe3yJIbTaTa [0 CBOEMY HAINPABIECHUIO U KOOPAUHUPYS CBOU ACHCTBUS C
JIPYTUMHU WICHAMH KOMaH/IbI,

OIICHUBATh KAY€CTBO CBOETO BKJIaAa B OOIIMIT MHPOPMAITMOHHBIN TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;



CpaBHMBaTh pE3YJIbTAaThl C MCXOAHOM 3aJauell M BKJIAJ KaXJOro 4jeHa KOMaHIbl B
JOCTHKEHHE PE3yJbTaTOB, Pa3AeisATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTh K
IIPEIOCTABIICHUIO OTUETA MEepe IPYIIION.

PeryasiTuBHbIe YHUBEpPcaJbHble YUeOHbIE 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX MPoOIeMbl, TpeOyIolne peieHus;

OpUEHTUPOBATbCS B PA3IMUHBIX MOAXOJAaX K IPUHATUIO PELIEHUN (MHIUBUIYalIbHOE
MPUHSITHUE PELICHUN, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pEIICHUs 3ajaud (WIM €ro 4acTh), BHIOMpaTh
crocob pemeHuss y4yeOHOM 3amaud ¢  y4éTOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MpeJlaracMble BApUaHThl PELICHUI;

COCTaBIATh IUJIaH ACMCTBMM (IJ1aH peanu3allid HaMEYEHHOI'O alrOpUTMa pEeLIeHHS),
KOPPEKTHPOBATH MPEUIOKEHHBIN arOPUTM C YYETOM MOJTYUYECHHUSI HOBBIX 3HAHUH 00 M3ydyaeMoM
00BEKTE;

JieNiaTh BBIOOP B YCIIOBHUSIX MPOTUBOPEYMBON MH(POpPMALMU U OpaTh OTBETCTBEHHOCTDH 32
peleHue.

CamokoHTpoJIb (pediekcus):

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEIICKCHH;

JlaBaTh OLIEHKY CUTYallMH U MpeAararh 1iaH e€ U3MEHEHUs;

YUUTBHIBATh KOHTEKCT U MIPEIBUIETH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPHU PEIICHUH
y4eOHOI 3a/1a4, aJalTHPOBATh PEHICHUE K MEHSIOUIMMCS OOCTOSTEIILCTBAM;

OOBSCHATH NPUYUHBI JOCTHKEHUSI (HEHOCTH)KEHHUS) Ppe3yibTaToB WH(GOPMALMOHHOM
JESTEIbHOCTH, JaBaThb OLEHKY IHPHUOOPETEHHOMY OIBITY, YMEThb HAaXOJWUTh IO3UTHBHOE B
MIPOM3OLIE/IIICH CUTYallNH;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSM.

IMOLMOHAIBbHBIA HHTE/ICKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4yeiaoBeKa, TOHUMAaTh MOTHUBBI U HAMEPEHUs APYroro.

IIpunsaTHe ceds1 M APpyrux:

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJHUPOBATH BCE BOKPYT AK€ B YCIOBUSIX OTKPBITOIO
JoCTyMa K J00bIM 00bEMaM HHGOpMAITUH.

HNPEAMETHBIE PE3YJIbTATHBI
K koH1y o0ydenus B 7 kjaacce y odyyaromerocst 0y1yT copMHpPOBAHBI CAETYIONINE YMEHUS:

MOSICHATh HA MPUMEPAxX CMBICH MOHATHH «WHpOpMalus», «MHPOPMALIMOHHBIN IPOLECCH,
«00paboTka nH(pOpMALUNY, «XpaHEHHE HHPOPMALUNY, «TIepeadya HHPOPMALIUN;

KOAMPOBaTh M JIEKOJUPOBATH COOOIIEHHUS IO 33JaHHBIM IpaBUJIaM, JIEMOHCTPUPOBATH
MOHMMaHHE OCHOBHBIX MPUHIIMIIOB KOJAWPOBAHHS MHPOPMALIUHU PA3INIHON TPUPOIBI (TEKCTOBOM,
rpaduueckoil, aynuo);

CpaBHUBATh JUIMHBI COOOIIEHUH, 3alMCAaHHBIX B Pa3IMYHBIX al(paBUTaX, ONEPUPOBATH
eAMHHIIAMU U3MEPEHUSI HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH TMepeladl JaHHBIX;

OLICHMBAThb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapHUueCKUX, 3BYKOBBIX (HaillioB U
BU1€0(aNTIOB;

NPUBOAUTH TNPHUMEPHl COBPEMEHHBIX YCTPOICTB XpaHeHHs M mepeaayd WHOopMaluy,
CPaBHHMBATh UX KOJIMYECTBEHHbIE XapaKTEPUCTUKH;

BBIJIETISITH OCHOBHBIE 3Tallbl B UCTOPUHU U OHUMATh TEHJCHIIMM Pa3BUTHsI KOMIIBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUCHHST;

MOJIy4aTh ¥ UCHOJIB30BATh HH(POPMAIUIO O XapaKTePUCTHUKAX EPCOHATBHOTO KOMIIbIOTEpa
U €ro OCHOBHBIX 3JIeMeHTaX (Ipoleccop, ONepaTUBHAs MaMATh, JOJITOBPEMEHHas MaMsTh,
YCTpOMCTBA BBO/Ia-BBIBO/IA);

COOTHOCUTD XapaKTEPUCTUKHU KOMIIbIOTEPA C 33/1a4aMU, PEIIA€MbIMH C €r0 MTOMOUIBIO;



OpPUEHTUPOBATHCS B HEPAPXUUECCKOU CTPYKType (aillioBO CUCTEMBI (3aIUCHIBATH TIOJTHOE
uMsa ¢aiina (kataiora), myTh K ¢ainy (Karajaory) Mo HMEIOMEMYCS OINUCAHHWI0 (aiiioBon
CTPYKTYPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTEIS);

pabotatb ¢ (ailyloBOi CHCTEMOH MEepPCOHAIbHOTO KOMIBIOTEPA C HCIOJIb30BAHUEM
rpadudeckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOMMMPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATD,
yAaJIATh U apXUBUPOBATH (ailsibl ¥ KaTajloTH, UCIOJIb30BaTh AHTUBUPYCHYIO IPOrpaMmy;

IPEJICTaBISITh  PE3yNbTaTbl CBOEW JEATEIIBHOCTM B  BUAE CTPYKTYPHUPOBAaHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX TPE3CHTALINIA;

uckatb wuH(popmamuio B HMHTepHere (B TOM dmcie, IO KIIOYEBBIM CJIOBaM, I10
M300paXEeHHI0), KPUTUYECKU OTHOCUTHCS K HalJIeHHOW MH(OpMAaIIUU, OCO3HABAs OMACHOCTD IS
JUYHOCTH U 0OIIecTBa paclpoCTpaHEHHs] BPEJOHOCHOM uWHOpManuMu, B TOM YHCIE
9KCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa,

IIOHMMATb CTPYKTYPY aJIPECOB BEO-PECYpPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

coOmonath  TpeOoBaHHMA ~ 0€30mMaCHONW  OSKCIUTyaTalldd  TEXHHYECKUX  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUM, COOJIIO/IaTh CETEBOM ITHUKET, 0a30BbIC
HOPMBI HH(POPMALIMOHHOM STHKH | MpaBa MpH paboTe ¢ IpUIOKESHUIMHI Ha JTHOOBIX YCTPOHCTBAX
u B lHTepHeTe, BoIOMpATh O€30MacHbIe CTPATETHH MMOBEICHHS B CETH;

OPUMEHATh METOBI MPOPMIAKTUKYA HETAaTUBHOTO BIIMSHUS CPEACTB MH(OPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MOIH30BATEIIS.

K koHIy 00y4erus B 8 ki1acce y oOyuaronierocst OyayT cOopMUPOBAHBI CIEAYIONTUE YMEHUS:

MOSICHATH Ha IPUMEpaxX pa3inuus MEX/y MO3ULHOHHBIMU U HETIO3ULIMOHHBIMU CHCTEMaMHU
CUMCIICHUS;

3aluCchiBaTh M CpaBHUBaTh Lenble unciaa oT 0 no 1024 B pa3nuyHBIX MO3UIIMOHHBIX
cucTeMax CUuclieHUs (C OCHOBaHHMSMHU 2, 8, 16), BBIMOMHATH apu(MeTHUECKUE Onepaniy Haj
HUMU;

PacKpbIBaTh CMBICH MOHSITHH «BBICKA3bIBAHUEY, <«JIOTHYECKAs ONEpaLUs», «WIOTHYECKOEe
BBIpa)KEHUEY;

3aMChIBaTh JOTMYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JU3BIOHKIIWH, KOHBIOHKIHUU U
OTPULIAHUS, ONPENEIATh HMCTUHHOCTH JIOTUYECKMX BBIPAXKEHUH, €CIM W3BECTHBI 3HAYCHUS
MCTUHHOCTU BXOJSIUX B HEro MEPEMEHHBIX, CTPOUThH TAOIMIBI UICTUHHOCTU IS JIOTMUECKHUX
BBIPAKECHMUI;

PacKpbIBaTh CMBICH MOHSITHH «HCIIOJIHUTENbY, «AITOPUTM», «IpOrpaMMay, HOHHUMAas
pasHUIly MEXy YHOTpeOJIEHUEM STUX TEPMUHOB B OOBIICHHOM peud U B UHPOPMATHUKE;

ONMCHIBATh AJITOPUTM pPELICHUS 3a7jaui pa3INYHbIMU CLIOCOOaMHU, B TOM YHKCJIE B BUJIE OJI0K-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O M Ha KOMIBIOTEPE HECIIOXKHBIE aJTOPUTMBI C
UCIIOJIb30BAaHUEM BETBJICHUH W LIMKJIOB JJISl YIPABJIEHUS HUCHOJHUTEISIMU, TaKUMHU Kak PoOor,
Yepenamka, YepTEKHUK;

UCIOJIb30BaTh KOHCTAaHThl U MEPEMEHHbIE Pa3JIMYHBIX THUIOB (YUCIIOBBIX, JOIMYECKHX,
CHUMBOJIbHBIX ), @ TAK)KE COJIEPrKaIllMe X BBIPAXKEHHUS, UCIIOIb30BaTh ONEpaTop NPUCBAUBAHUS;

UCIIOJIb30BaTh MPU pa3paboTKe MpOrpaMM JOTHYECKHe 3HAUYSHHSI, OTIepallii U BBIPAKEHUS
C HAMU;

AQHAIN3UPOBATH MIPEIIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEAEIATh, KAKUE PE3YIbTaThI
BO3MO>KHBI MPU 3aJJAaHHOM MHO>KECTBE UCXO/IHbBIX 3HAUYEHU;

CO3[1aBaTh U OTJIAKMBATh MPOrPaMMbI Ha OJTHOM M3 SI3BIKOB MporpamMmupoBanus (Python,
C++, Ilackanb, Java, C#, lllkonbHBIA ANTOpUTMUYECKH# SI3BIK), pean3yronIie HECIOKHBIC
ITOPUTMBI 00pa0OTKH YHCIIOBBIX JAHHBIX C MCIOIb30BAHUEM LIUKIIOB M BETBJICHUH, B TOM YHUCIIe
peau3yroniie IpoBepKy ASTUMOCTH OJHOTO IeJIOr0 YKcia Ha Jpyroe, MpoBEpKY HaTypallbHOTO
YHCiIa Ha POCTOTY, BhIACIEHUS U(p U3 HATYpaTbHOTO YHCIA.



K koHIty 00ydenus B 9 kjacce y o0yuaromierocst OynyT cOopMUpPOBaHBI CIACAYIONIHE YMEHHUS:
pa30uBaTh 3a7aud Ha TOJ3aJauyM, COCTaBISAThH, BBHINOIHITH BPYUYHYIO U Ha KOMIIBIOTEpE
HECIIOKHBIE AITOPUTMBI C UCTIOJIb30BAaHUEM BETBIICHHIA, IMKIIOB M BCTIOMOTaTEJIbHBIX aITOPUTMOB
JUISL yIpaBJIEHUS! UCTIOJTHUTENSAMU, TaKuMH Kak Pobot, Uepenaiika, YepTéxHUK;

COCTABJIATh M OTJIAKUBATh MPOTPAMMBbI, PEATH3YIOLINE THIIOBBIE aJTOPUTMBI 00pabOTKH
YHUCIIOBBIX MOCIEA0BATEIBHOCTEN HIIM OJTHOMEPHBIX YHCIOBBIX MAacCUBOB (IIOMCK MaKCUMYMOB,
MUHHMYMOB, CYMMBI HJTH KOJIMYECTBA YJIEMEHTOB C 3aJaHHBIMH CBOWCTBaMH) HA OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH ATropuTMHUYeCcKHid SI3BIK);

PaCKpBIBATh CMBICI MOHITUNH «MOJIENbY, «MOJCINPOBAHUEY, ONPEACIATh BUAbI MOJCICH,
OLICHUBATh aJIEKBATHOCTbh MOJICIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;

UCTIOJIB30BaTh Tpadbl M IEpeBbs Al MOJCITUPOBAHMS CUCTEM CETEBOM M MEepapXHUYeCKOH
CTPYKTYpPBbI, HAXOUTh KpaTyaiimuii nyTh B rpade;

BBIOMpATh CIOCOO TMPEACTABICHUS JAaHHBIX B COOTBETCTBHHM C TOCTABJICHHOW 3amaudeit
(Tabnuupl, cxembl, TpaduKU, TUarpaMMbl) C UCIIOJIB30BAHHUEM COOTBETCTBYIOIIUX MPOrPAMMHBIX
CpencTB 00pabOTKY JTaHHBIX;

HCIIOJIb30BATh 3JIEKTPOHHBIE TAOIHUIIBI 17151 00paOOTKH, aHAIM3a M BU3yaIH3alluU YUCIOBBIX
JAHHBIX, B TOM YHMCJIE C BBIJICICHUEM JHMana3oHa TaOJIHIbl U YHOPSIIOUYMBaHUEM (COPTUPOBKOIN)
€ro 2JIEMEHTOB;

CO3/aBaTh W TMPHUMEHATh B DIEKTPOHHBIX TaOnmuuax (GopMynbl Ui pPacdyéToB C
HCIIOJIb30BaHUEM BCTPOCHHBIX apupmeTnyeckux QyHKIUN (CyMMHPOBAHHE U MOACUET 3HAUCHUH,
OTBEYAIOIINX 3aJaHHOMY YCJOBHIO, CpeaHee apu(MeTHUecKoe, TMOUCK MaKCHUMaJbHOTO |
MUHUMAJIBHOTO 3HaYeHHsI ), aDCONIOTHON, OTHOCUTEIHHON, CMEIIAHHOM aJipecaluu;

UCIOJIb30BaTh D3JIEKTPOHHBIE TAOMMIBI JUISI YUCIEHHOTO MOJEIMPOBAHUS B IPOCTHIX
3aJa4ax U3 pasHbIX Y4eOHBIX IPEIMETOB;

UCTIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHCIE€ KOMMYHHKAIIHOHHBIE
CEpBHCHI, OONAYHBIE XPAHWUIUIIA JAHHBIX, OHJAMH-MPOTpaMMbl (TEKCTOBBIE W Trpaduueckue
PEeAAKTOPBI, Cpebl pa3pabOTKHM)) B yueOHON U TOBCETHEBHON NESATEILHOCTH;

IOPUBOANUTh TPUMEPHI MCIIOJIB30BaHUS TI'eOMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTeNbHBIX CepBUCOB MHTEpHETa B yueOHOIN W MOBCEIHEBHOM
NeSITeTbHOCTH;

UCIIOJIb30BaTh  PA3JIMYHBIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
o0ecreyeHns, 3alMIaTh MePCOHATBHYI0 HH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro IMOCHEACTBUM (pasriamieHusi, IOJMEHBbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COLMAIbHO-TICUXOJIOIMYECKHX ACHEKTOB HCIONIb30BaHUS ceTH VHTepHer
(cereBass aHOHHMMHOCTb, ITU(PPOBOI Ciell, ayTEeHTUYHOCTb CYOBEKTOB M PECYpPCOB, ONACHOCTbH
BPEJOHOCHOTO KOJIa);

pacro3HaBaTh TONBITKA W TPEIyNpeKAaTh BOBJICYCHHE Ce0sl M OKPYXKAIOMUX B
JIECTPYKTUBHBIE U KPHUMUHAIbHBIE (OPMBI CETEeBOW aKTHUBHOCTH (B TOM uuMCie KHOEpOyJUIMHT,
(bummHr).
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Pasznea 1. ludpoBasi rpamoTHOCTH
['moGanbHas cetb MHTEpHET 1
1.1 CTpareruu 0€30MacHOTO MOBEICHHUS B 3 https://m.edsoo.ru/M27Y8144E
Hel
1.2 Pabora B undopmaronrom 3 https://m.edsoo.ru/NGZOUIOE9
IPOCTPAHCTBE
Utoro no pazneny 6
Paznen 2. TeopeTnyeckue 0CHOBbI HHPOPMATHKH
21  Monemposarie kak MeToq 8 1 https://m.eds00.ru/DGM34BVUL
MO3HAHUS
Wroro mo pazneny 8
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHHE
3.1 Pa3zpaboTka anropuT™MoB U TIporpamMm 6 1 https://m.edsoo.ru/MD5WV172T
3.2 VYnpasnenue 2 https://m.edsoo.ru/GKKEIRZFU
Hroro no paszneny 8
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 DJIeKTPOHHBIC TAOIUI[BI 10 https://m.edsoo.ru/HT451019V
42 HGOPMAUHOHHLIC TEXHONOIHI B 1 https://m.eds00.ru/6 WEQ7HYED
COBPEMEHHOM OOIIECTBE
Hroro no paszneny 11
PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

ITPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne

u/n Tema ypoka

Komnerorep —
YHHUBEpPCATbHOE
BBIYUCIIUTEILHOE

1 yCTPOICTBO, paboTaroiiee
1o nporpamme. TexHuka
0€30MMacHOCTH U TIpaBUiia
paboTHI Ha KOMITBIOTEPE

Hcropus u coBpeMeHHbIE
2 TEHJCHIIMH Pa3BUTHUS
KOMITBIOTEPOB

[IporpamMmmMHoe obecrieueHue
3 KommbroTepa. [IpaBoBas
OXpaHa MPOrpamMM M TaHHBIX
®daiinel 1 manku. OCHOBHBIE
4 onepanuu ¢ aitiamu u
MarKamMu

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/6SEEBHI9FV

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

https://m.edsoo.ru/5IMOL0141

https://m.edsoo0.ru/R5BIYWLHT

ApxuBanys JaHHbIX.
5 Hcnonb3oBanue mporpamm-
apX1BaTOPOB

https://m.edsoo.ru/ZBVAPNQOJ3

KomMmnbrotrepHsie BUPYCHI U
AHTUBUPYCHBIE TIPOTPAMMBI

KommnsrorepHsie ceTu.
7 [Touck nupopmanuu B ceTu
HNuTepner

https://m.edsoo.ru/XXZEEQBH9

https://m.edso0.ru/T1801C62S

CepBHUCHI UHTEPHET-
8 koMMmyHuKaiui. CereBoi
stuket. Ctpareruu

https://m.edsoo0.ru/3FO0QX2074



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4

0€3011acHOT0 MOBEICHUS B
HNurepnere

Wudopmanus u naHabe

https://m.edsoo.ru/QLLTKFAS0

10

11

12

13

HNudopmannonnbie
MIPOIIECCHI

Paznoobpa3zue sS36IK0B U
anasuToB. EcTecTBeHHBIC U
(hopMabHBIC S3BIKA

JIBOWYHBIH andaBwur.
[IpeobpazoBanue 100600
anaBuTa K TBOMYHOMY
[IpencraBnenne TaHHBIX B
KOMIIBIOTEpE KaK TEKCTOB B
JBOMYHOM ajipaBUTE

https://m.edso0.ru/R4GZWVISY

https://m.edso0.ru/46DOC1MQ1

https://m.edsoo.ru/DVHLTACXY

https://m.edsoo.ru/SDXNOD50A

14

Envnanns! usmepenus
MH(}OPMALIUY U CKOPOCTH
nepeauy JaHHBIX

https://m.edsoo.ru/LOHOGLHOU

15

KoaupoBanue TeKCTOB.
PaBHOMEpHBIE M
HEPaBHOMEPHBIE KOJIbI

https://m.edsoo.ru/VWHQ997FY

16

17

JlekonupoBanue
COOOIIEHU.
WNudopmannoHHblii 00bEM
TEeKCTa

[udposoe npencrasienne
HEMPEePHIBHBIX TAHHBIX

https://m.edsoo.ru/WFEBO90OCC

https://m.edsoo0.ru/C74FZTZY9

18

KoaupoBanue 1igera.
Orenka nHGOPMAITIOHHOTO
o0BEMa rpaguueckux
JAHHBIX JJIs1 pAaCTPOBOTO
M300pakKeHUS

https://m.edso00.ru/09JVVNY9Y

19

KoaupoBanue 3Byka

https://m.edsoo.ru/BLO8BUIHX



https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX

20

21

22

Pe3epBHbIii ypok
«KonTponpsHas pabota o
teme "lIpencraBnenue
uHpopmanuu'"»
TekcToBbIE JOKYMEHTBI, UX
BBOJI U PE€AAKTUPOBAHUE B
TEKCTOBOM IIPOLIECCOPE

dopmarupoBaHue
TEKCTOBBIX JOKYMEHTOB

https://m.edso00.ru/0CVNG5H1X

https://m.edsoo.ru/QR7TMWF1XM

https://m.edso0.ru/GORAK7D9D

23

24

25

[TapameTpsl CTpaHHUIIBL.
Cnoucku 1 Tabauubl

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIC
JTIOKYMEHTBI
NuTennexryanbHble
BO3MOYXHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB

https://m.edsoo.ru/USH2MSPYM

https://m.edsoo.ru/YSB7Z72F6

https://m.edsoo.ru/IGEUSOUF2

26

27

O06o06menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe «TeKcToBbIS
TIOKYMEHTBI

I'paduueckuii penakrop.
PactpoBsie pucyHku

https://m.edsoo.ru/MWJD202KG

https://m.edsoo.ru/VOR4QAONI

28
29

Onepanuu pe1akTUPOBAHUS
rpaguIecKkux 0OBEKTOB

Bekrophas rpaduka

https://m.edsoo.ru/F6KD5QWOM

https://m.edsoo0.ru/RS9RGY59R

30

O6o06menue u
cUCTeMaTH3aInsI 3HaHUH 110
teme «KoMmbroTepHas
rpadukay. [IpoBepounas
pabora / Beepoccuiickas
poBepoyHas paboTa

https://m.edso0.ru/2B7RXLXYB



https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB

31

Pe3epBHbIit ypok.
O6o06menne u
cUCTeMaTu3alus 3HaHU /
Bcepocculickas
IpoBepoyHasi paboTta

https://m.edsoo0.ru/O3PMDI76P

32

IToaroroBka
MYJIbTUMEAUITHBIX
Mpe3eHTalMI

https://m.edsoo.ru/EEKD5SOHO

33

JloGaBieHue Ha ClIaia
ayJIMOBU3YyaJIbHBIX JIaHHBIX,
AHUMAIlUH U TUIIEPCCHIIOK

https://m.edso0.ru/EX0ZXANBG

34

O06006111eHE U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme «MynbTUMeIuiiHbIe
MPE3EHTALUM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://m.edso0.ru/IGOK35DD8



https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Kontpoaburie  Ipaxruveckue U3YYEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Herno3umnmmonuesie u

1 IMO3ULIMOHHBIE CUCTEMBI 1 https://m.edso0.ru/OH168N1ING
CUYUCIICHUS

2 Passepuyras Gopma samcn 1 https://m.eds00.ru/OIXKRYJ1S
ypcia
JIBonuHas cuctema
CYUCJICHUS.

3 ApudmeTrdeckne ornepanuu 1 https://m.edsoo.ru/AMWF8DE4Z
B JIBOMYHOU CUCTEME
CUHCIIEHUS

4  Bocmepnunas cucrema 1 https://m.eds00.ru/3K4YLITKU
CUUCIIEHUS

5 [Hecrnanuarepuras 1 https://m.eds00.ru/F6EX7LQJIXY
CHCTEMA CUUCIICHUS
O06001menue u

6 CHCTCMATH3ALHA SHAHIU TIO 1 https://m.edso0.ru/232W830CB
TeMe «CUCTEMBI
CUUCIICHUS

7 Jlornueckue BeICKa3bIBAHUS 1 https://m.edso0.ru/QGSRGFKDY

8 Jlorideckue onepanyn «i», 1 https://m.edsoo.ru/S4ARZCE5V
KT, «HE»

g  Onpenesemue uCTunROCTH 1 https://m.eds00.ru/OKEMNWELY
COCTABHOT'O BBICKA3bIBAHUS

10 TaOnuIBl HCTHHHOCTH 1 https://m.edsoo.ru/QAAE7XDH3

11 Jlornueckue dJIeMEHTHI 1 https://m.edsoo.ru/l6CNEKHGME



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME

12

KontposbHas pabota mo
TeMe «DIEMEHTEI
MaTeMaTHYECKOU JIOTUKID)

https://m.edsoo.ru/JZFVQ4V57

13

14

ITonsTHE anropuTma.
Hcnonaureny anropuTMoB
CaolicTBa ajiropuT™a.
CriocoOblI 3anucu ajaropurMa

https://m.edsoo0.ru/TIVIJTTCAB

https://m.edsoo.ru/V4Y2MAATG

15

16

17

18

AnroputMuyeckas
KOHCTPYKITUSA
«cienoBanuey. JIMHEMHBIN
AITOPUTM
AJiroputTmMuYecKas
KOHCTPYKLUSI «BETBJICHUEY:
MIOJTHASI ¥ HETIOJTHAs! (POPMBI
AnroputMuyeckas
KOHCTPYKIHS «TTOBTOPEHUEN
PopManbHOE UCTIOJHEHNE
anropuTMa

https://m.edso0.ru/D988TRC8V

https://m.edsoo.ru/ XEVM28ZWT

https://m.edsoo.ru/U4U7XUT1H

https://m.edso0.ru/QV6XREQW4

19

20

Pa3paboTka HECTIOKHBIX
aJITOPUTMOB C
UCIIOJIb30BaHUEM IHKIIOB
JUISL yIPaBIICHUS
(bopManbHBIMU
UCTIOJTHUTEIISIMU

Pa3paboTka HECTTOXKHBIX
QJIITOPUTMOB C
HCIIOJIb30BAHNUEM IIUKJIOB U
BETBJICHUH JJIs1 YIIPABIICHUS
(dbopManbHBIMU
UCHOJIHUTEIISIMU

https://m.edsoo.ru/UEWNJTKA1

https://m.edsoo.ru/TAUXHLAOOQO

21

BrinosiHeHue anropuTMoB

https://m.edsoo0.ru/50A9R13NF



https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF

22

23

24

O06001menue u
CHCTEMAaTH3aINsI 3HaHUH 110
TeMe «McrojlHuTEe I N
QITOPUTMBIL.
AJITOpUTMHUYECKHUE
KOHCTPYKIIUK

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema
IPOTPaMMHUPOBAHUS

[Tepemennsie. Oneparop
MIPUCBauBaHUS

https://m.edsoo.ru/DBR96AU59

https://m.edsoo.ru/VYYOSREH1

https://m.edso0.ru/Q0Q36SYH4V

25

26

27
28

IIporpamMmmupoBanue
JIMHEWHBIX AJITOPUTMOB
Pazpabotka nporpamm,
COJIEpIKalIMX OlepaTop
BETBJICHUS
Juanorosas oTnaaka
MporpaMm

[uxka ¢ ycioBuem

https://m.edsoo0.ru/5W74076S3

https://m.edso0.ru/UQ1S3BIVJ

https://m.edsoo.ru/IAWI0O5NJ7

https://m.edsoo.ru/FY31SPT94

29
30

uxn ¢ nepeMeHHON

O6paboTka CUMBOJILHBIX
JTAHHBIX

R R R e,

https://m.edsoo.ru/U6AHGB03K

https://m.edsoo.ru/\WXMKYQO7X

31

O06o061ieHue U
cUCTeMaTH3aInsI 3HaHUH 110
TeMe «SI3bIK
MIPOTPaMMHUPOBAHUS
ITpoBepounas pabota /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edso00.ru/QQOQP3FNCD

32

PesepBHbIii ypOK.
O06001IeHNEe 1
cucTreMaTu3alus 3HaHui U

https://m.edsoo.ru/VI701RLPK



https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

33

YMEHHH 110 KypCy
uHpopmatuku 8§ kiacca /
Bcepoccutickas
poBepouHas paboTa

AHau3 alropuTMOoB.
Omnpenenenre BO3MOXKHBIX
PE3YILTATOB PaOOTHI
JITOpUTMa MPU 3aJJaHHOM
MHOKECTBE BXOJTHBIX
JTAHHBIX

https://m.edsoo.ru/OHBV45LLN

34

AHanu3 alNropuTMOB.
Ornpenenenne BO3MOKHBIX
BXOJTHBIX JJAHHBIX,
MMPpUBOAAIINX K JAHHOMY
pe3yabTary

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

Ne

w/n Tema ypoka

Bcero

KoauuyecTBO 4acoB

Konrpoabnbsie IIpakruuyeckue

padoThI

padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE Pecypchl

I'moGanbHas ceth MIHTEpHET.

1 IP-anpeca y3noB. bonbine
JTAHHBIC

https://m.edsoo.ru/UB3JKBQYM

NudopmanmonHas
0€30MacHOCTb

Vder noustus 0o
uH(pOpMaITMOHHOM
0€30MacHOCTH NpU

3 CO3aHUU KOMIUIEKCHBIX
MH(OPMaLMOHHBIX
00BEKTOB B BUE BEO-
CTpaHUII

Buasl nesatenbHOCTH B CETH
HNuteprer

OO0J1auHbIC TEXHOJIOTUH.
Hcnonp30BaHue OHIANH-
odwuca 1y pa3paboTKu
JIOKyMEHTOB

https://m.edsoo.ru/303AH11JB

https://m.edsoo.ru/5EZUEI6XI

https://m.edso0.ru/9H98AEQG5

https://m.edsoo.ru/RDLTKDIEY

O06o06mIcHNE U
cUCTeMaTH3aIus 3HaHUH 110
temaM «I 1mobanbHas CeTh
WHTepHeT u cTparerun
0e30I1acHOTO MTOBEICHUS B
Heiy, «PaboTa B
UH(HOPMAIIMOHHOM
MIPOCTPAHCTBEY

https://m.edsoo.ru/A65FGDKCH

Mogenu u MoJeIupoBaHuUE.
Knaccudukanuum mozgeneit

https://m.edsoo.ru/10LAY40SD



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD

10

Tabnuyasle MoIeIN

Pa3zpaboTtka ogHOTAOIMIHON
6a3bl qanHbIX. CocTaBlicHHE
3armpocoB K 0a3e JaHHBIX

I'pad. Becosas marpuna
rpada. JnuHa myTi Mexy
BepIIMHaMU Tpada.
Beruncnenune konngecTa
IIyTE€N B HAIIPABJICHHOM
AIMKIIMYECKOM rpade

https://m.edsoo0.ru/9RVCHEG649

https://m.edsoo.ru/OCHZCHMZ8

https://m.edsoo0.ru/QAZPCFUJW

11

Hepero. ITepebop
BapHAHTOB C TIOMOIIBIO
JepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

13

14

15

16

Maremaruueckoe
MOACIIUPOBAHUC

OTallbl KOMIIBIOTCPHOT'O
MOACIIUPOBAHUA

0O00011eHne "
cucTeMaTH3anus 3HaHUi.
KonTposabHas pabora no
TemMe «MoieIMpoBaHue KaK
METO/1 TO3HAHMS

PaszOuenne 3amaun Ha
noa3aaaun. CocTaBlieHHE
aJTOPUTMOB U TPOTPAMM C
HCTI0JIb30BAaHUEM
BETBIICHUM, ITUKJIOB U
BCIIOMOTATENIbHBIX
aJTOPUTMOB

OnHoMEpHbBIE MACCUBBI

https://m.edsoo.ru/OPNCB5LUY

https://m.edso0.ru/JCU2XL560

https://m.edso00.ru/OLM7SHO33

https://m.edso00.ru/8XJXNF806

https://m.edso0.ru/\VV33JL9Y4L

17

TuIoBbIE AIITOPUTMBI
00pabOTKH MacCHUBOB

https://m.edsoo.ru/K4EJDMDMJ



https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ

18
19

CoptupoBka MaccuBa

O0paboTka MoTOKa JaHHBIX

https://m.edsoo0.ru/FNHKT7K36

https://m.edsoo.ru/SHXYWDUNR

20

0O0001EeHue 1
cUCTeMaTH3aIs 3HaHUM.
KoHnTtposbhas padoTa mo
teme «Pa3paborka
AJITOPUTMOB M IIPOTPAMM))

https://m.eds00.ru/8Y1M9GX30

21

22

VYmpasnenue. Curnain.
OGparHas CBs3b

Po6oruzupoBannbie
CHCTEMBI

https://m.edso0.ru/L9TRK1VTO

https://m.edsoo.ru/MH57R1W1B

23

DIIeKTPOHHBIE TaOIHUIIBI.
Tune! JaHHBIX B SYEUKaX
3JICKTPOHHOM TAOIHIIBI

https://m.edso0.ru/4516 A0A16

24

PenaktupoBanue u
dbopMaTupoBaHue TaOIHIIL

https://m.edsoo.ru/TMK6TCIBL

25

26

27

28

29

Berpoennsle pyHKIMM 15
MIOVCKa MaKCHUMyMa,
MHUHHMYMa, CYMMBI U
CpeIHero apuPpmMeTHIECKOro
CoptupoBka u QpuiIbTpanus
JTAHHBIX B BBIJICICHHOM
Jrara3oHe

ITocTpoenne nuarpamMm u
rpaduKOB B SJEKTPOHHBIX
TadIuIax
OTHOCHUTENbHAS,
a0COJIIOTHAS U CMEIIIaHHAas
ajpecarus

VcII0BHBIE BBIUKMCIICHUS B
JIEKTPOHHBIX TAOJIHIIAX

https://m.edsoo0.ru/4VFQO1JSL

https://m.edsoo.ru/4YJJIOW?27

https://m.edsoo.ru/XAQ390FA9

https://m.edsoo.ru/BOKB9CCTC

https://m.edso0.ru/7J4CQG56T



https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T

30

31

O6paboTka O0IBIIHX
HAOOPOB JTAaHHBIX
YHucneHHOe MOJIETMPOBAHKE
B DJICKTPOHHBIX TaOJIHIIaX

https://m.edsoo.ru/V4BJBT4LX

https://m.edsoo.ru/KCO8RK30J

32

33

0O0001EeHue 1
cucTeMaTu3aIys 3HaHuM 110
TeMe «JEKTPOHHbBIE
TaOIUIIBI»

Posb uHpOpMALIMOHHBIX
TEXHOJIOTUH B Pa3BUTHH
HKOHOMHKH MHUPa, CTPAHBI,
peruona

https://m.edso0.ru/1UK84LSGZ

https://m.edsoo.ru/95HKFEMN4

34

PesepBHBIil ypoK.
O06o0mmenue u
cucremarusanus. Mrorosoe
MOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

https://m.edsoo.ru/SCEFMNUNRW



https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KVIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1

11

1.2

1.3

14

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

[To teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha TpUMEpax CMBICA MOHATUH  «uHMOpPMAIHY,
«nHPOPMAIIMOHHBIA ~ TIpoliecc»,  «oOpaboTka  mHMOpMaIUny,
«XpaHeHne HHPOopMaLUNy, «Iepeaada HHGopMaITum»

IIpuBoguTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHUS U
nepeaay  uHGOpMalMU, CPaBHHUBAaTh  HUX  KOJIWYECTBEHHbIE
XapaKTEPUCTUKH

[Tonydat W HCHONAB30BaTh HHPOPMALHUIO O XapaKTEPUCTHKAX
[EPCOHAIBHOIO KOMIIBIOTEpPA U €r0  OCHOBHBIX  DJIEMEHTaXx
(mpoueccop, omnepaTuBHas MaMATh, JIOJTOBPEMEHHas IaMsATh,
yCTpOICTBA BBOJA-BbIBOJIA)

CoOOTHOCUTH XapaKTEPUCTUKHU KOMIIbIOTEPA C 33Ja4aMi, PEIIaeMbIMU
C €ro NOMOIIBIO

1.5

1.6

1.7

1.8

OpueHTHpOBATLCS B MEPAPXUUECKON CTPYKType (aioBoil cuctembl
(3ammchIBaTh MosTHOE UM (haiia (kaTayora), myTh K (ailry (Katanory)
0 MMEIOMIEMYCSl ONHMCAaHHIO (HAIJIOBOM CTPYKTYpBl HEKOTOPOTO
MH(OPMALIOHHOT'O HOCUTEJS)

PaGoTate c (haiimoBoil cHCTEMON MEPCOHATBHOTO KOMITBIOTEPA C
HCIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: C031aBaTh
(kommMpoBaTh, TEpeMeIIaTh, I[EPEUMEHOBBIBATh,  VAAIATH U
apXuBHUpOBaTh (Halabl M KaTaJoTH, HCIOJIb30BaTh AHTUBUPYCHYIO
porpammy)

Hckare wHpopMarnuio B MHTepHETE (B TOM 4YHCIIe TIO KIFOUYEBBIM
CJIOBaM, MO U300paXKeHHI0), KPUTHUYECKH OTHOCUTHCS K HaMJIEHHOM
uH(OpMAIlMK, OCO3HABATH OIMACHOCTH IS JIMYHOCTH M OOmIecTBa
pacmpocTpaHeHUs] BpEAOHOCHOW uH(pOpManuu, B TOM UHUCIE
AKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHUMAaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBpPCMCHHBIC CCPBHUCHL I/IHTCpHCT-KOMMyHI/IKaLII/Iﬁ

1.10

Cobmonate TpeOoBaHHsI O€30MACHON HSKCIUTyaTallud TEXHUYECKHX
cpeacTB MHGOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHH,
coONI0/IaTh CEeTEeBOM ATHUKET, 0a30Bble HOPMBI HH(OPMAIIMOHHOMN
ATHKU U MpaBa Npu padoTe ¢ MPUIIOKEHUSIMHU Ha JIFIOOBIX YCTPOHCTBAX
u B MIHTepHeTe, BEIOMpaTh Oe301acHble CTPATETnH MOBEICHUS B CETH

1.11

HpI/IMeHHTL MECTOABI HpO(l)I/IJIaKTI/IKI/I HETaTUBHOI'O BJIUAHUSA CPEACTB
I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJIOTHI Ha 300pPOBLEE
IIOJIB30BAaTECIIA

ITo Teme «TCOpCTI/IquKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

KomupoBaTe u geKoaupoBaTh COOOIICHUS MO 3a/laHHBIM TIPABHIIAM,
JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPHUHIUIIOB KOAUPOBAHMS




WH(pOpMaIUK pa3InIHON TPUPOIBI (TEKCTOBOM, TpadynuecKou, ayauo-
)
CpaBHUBaTh JJIMHBI COOOIICHWI, 3aMUCaHHBIX B  Pa3IUYHBIX
2.2 andaBUTax, ONMEPUPOBATH CIUHUIIAMH U3MEPEHUS HHPOPMAITMOHHOTO
00bEMa U CKOPOCTH MEpelauul JAHHBIX
23 OneHuBaTh W CpaBHUBATh pa3MEpbl TEKCTOBBIX, TIpadHUUECKuX,
3BYKOBBIX (haitsioB 1 BUIe0haidaIoB
3 ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTHI)
[IpeacraBmsiTh  pe3yiabTaThl  CBOEH  JEATEILHOCTH B BHJIC
3.1 CTPYKTYpPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAIIUN
8 KJIACC
Kona .
HpoBepsieMoro IIpoBepsiembie l}pE}]MeTHbIe pe3yJbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
1 ITo Teme «Teopernueckrue OCHOBBI HH()OPMATHUKI
11 [TosicHsITh Ha mpuUMepax pa3Idyus MEXAy MO3UIHMOHHBIMH U
HEMO3UIMOHHBIMU CUCTEMAMH CUHCIICHUS
3anuchiBaTh U cpaBHMBAThH Lenble yucia ot 0 1o 1024 B pa3nuuHbIx
1.2 MO3UIIMOHHBIX CHCTeMaX cuucieHus (¢ ocHoBaHusMH 2, 8, 16),
BBITIOJHATH apU()METUICCKUE ONIEPAUN Hal HUMHU
13 PackpplBaTh CMBICIT TIOHSATHH  «BBICKAa3bIBAaHUE», «JIOTHYECKAS
OTIEPALIHSY, «IOTHYECKOE BBIPAKEHUE)
3anmuchIBaTh  JIOTHYECKHWE  BBIPAKEGHHS € HWCIOJIB30BAaHUEM
TU3BIOHKIINH, KOHBIOHKIIMN W OTPULIAHUS, ONPEENITh UCTHHHOCTh
14 JIOTUYECKUX BBIPAKCHUM, ©CIIM W3BECTHHI 3HAYCHHSI WUCTHHHOCTH
BXOJIAIINX B HETO MEPEMEHHBIX, CTPOUTH TAOIHIIBI HCTUHHOCTH IS
JIOTUYECKHUX BBIPAKECHUIN
2 [To TeMe «ANTOPUTMEBI ¥ IPOTPAMMHPOBAHHECY
PackpeiBaTh  CMBICT  TOHATHN  «HCHOJHUTENBY», «AJITOPUTM»,
2.1 «fporpamMmay, TMOHUMAas pa3HUIy MEXKIy YIOTpPeOJIeHHEeM 3THUX
TEPMHUHOB B OOBIJIEHHOHN peuu U B HH(POpMATHKE
29 OnuChIBaTh aNTOPUTM PEIICHUS 3a/1a4¥ PA3IMYHBIMU CIIOCOOAMH, B
TOM YHCIIE B BUAC OJIOK-CXEMBI
CocTaBisiTh, BBHIMOTHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE
2.3 QITOPUTMBI C UCITOJIb30BAHUEM BETBIICHHUN U IIUKIIOB JUISI YITPABJICHHUS
HCIIOJHUTEIISIMU
Hcnonmp30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3JIMYHBIX  THITOB
2.4 (YUCIOBBIX, JIOTUYECKUX, CUMBOIIBHBIX), & TAaKXKe COJEpKallhe UX
BBIPAYXCHHU S, HCITOJIB30BATh OTIEPATOP MPUCBANBAHUS
25 Hcnonb3oBath mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHS,
OTIepaIliU 1 BBIPAKEHUS C HUMH
AHanM3upoBaTh MPEIJIOKEHHBIE AITOPUTMBI, B TOM  YHCIE
2.6 OTpE/CNATh, KaKhe pPe3yabTaThl BO3MOXHBI TPH  3aJ]aHHOM
MHOJKECTBE UCXOIHBIX 3HAUCHUM




2.7

9 KIIACCA

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

Co3maBaTh W OTJ@XKUBATh NPOTPAaMMbl HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbii
AnroputMudeckuid SI3bIK), peaqu3ylomue HECIOKHBIE aITOPHUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJB30BAaHHEM IMKJIOB U
BETBJICHUH, B TOM YHCJIE PEaTU3yIOIINE TPOBEPKY ACTUMOCTH OJJHOTO
[EJIOT0 YMCIa Ha JpYyroe, NPOBEPKY HATypaJlbHOTO 4YHCIAa Ha
IPOCTOTY, BBLACIEHUS HU(P U3 HATYPAITBHOTO YUCIIa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4MCIE
KOMMYHHKAIIIOHHBIE CEPBHCHI, OOJAauHbIE XpaHWIWIIA JAHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

1.3

[IpuBOIUTE,  TPUMEpPHI  UCHOJB30BaHUS  IeOMH(DOPMAIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAPCTBEHHBIX YCIYr, 00pa30BaTeIbHBIX
cepBrcoB MIHTepHETa B yUeOHOW U TIOBCETHEBHOM e TCIILHOCTH

Mcrnonp30BaTe pa3iuyHbIe CPEACTBA 3alIUTHl OT BPEAOHOCHOTO
POTPaAaMMHOTO o0ecrieyeHus, 3alHUIIATh NEPCOHATIBHYIO
WH(OPMAILIMI0O OT  HECAaHKIMOHMPOBAHHOTO JOCTylla U  €ro
MOCJICICTBHI (pa3rilallieHus, TOJMEHBI, YTPAThl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTUYCCKUX u COUAJIIBHO-TICUXOJIOTHUYCCKUX
ACTMEKTOB HCMOJIb30BaHUs ceTu WHTepHeT (ceTeBas aHOHHUMHOCTD,
u(poBoit cien, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KO/1a)

1.4

Pacrio3HaBaTh MOMNBITKM M MNpPENyNpexaaTh BOBJEUYEHHE cedsl U
OKPYKaIOIIMX B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucIie KHOepOyJUIMHT, (PUIITMHT)

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

2.1

PaCKpLIBaTL CMBICI  TOHSATHH «MOACIb», «MOACIIUPOBAHUCH,
OMNpeACIIATb BH/bL MOI[GJ'IGI\/'I, OLICHUBAaTh AaJC€KBAaTHOCTh MOACIN
MOACIINPYEMOMY O6’beKTy " OeJIsIM MOJCIIUPOBAaHUA

2.2

3.1

Hcnonp3oBath rpagpl M JepeBbs I MOJCIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTH KpaTYaMIlINi ITyTh B
rpace

[To TemMe «ANTOPUTMBI 1 IPOTPAMMHPOBAHHUE

Pa30uBath 3a1aun Ha OJ33aJa41, COCTABIISATh, BBIIOIHSITH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aITOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, IIMKJIOB M  BCIOMOIAaTENIbHBIX aAJITOPUTMOB  JUIS
YIIPABJICHUS UCIIOJHUTEISIMU

3.2

CocTaBisITh M OTJIAKUBAaTh IPOIPAMMBbI, PEAINU3YIOLIUE THUIIOBLIE
QIrOPUTMBl  OOpaOOTKM YHCIIOBBIX IIOCJIENOBATEILHOCTEH WU
OJTHOMEPHBIX  YHCJIOBBIX  MacCUBOB  (IIOMCK  MaKCHUMYMOB,
MUHMMYMOB, CYMMBbl MJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU




4.1

CBOWCTBaMH) Ha OJIHOM U3 I36IKOB rporpammupoanus (Python, C++,
[Tackans, Java, C#, LlIkonpHBIN AITOPUTMUYECKUI SI3BIK)

[To reme «HDOPMAIIMOHHBIC TEXHOTOTHID)

Breibupate cmoco® TpeacTaBiICHHUS JTaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3a/a4yeil (TabiauIbl, CXeMbl, rpaduKH, AUArpaMMbl) C

UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPAMMHBIX  CPEICTB
00pabOTKH JaHHBIX

4.2

4.3

Hcnonp30BaTh 3JI€KTPOHHBIE TaOIUIBI A7 00pabOTKH, aHAIW3a U
BU3yaJIM3allUd YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJIE C BBIJACICHHEM
quana3oHa TaONuIbl W YHOPSAJOYMBAaHUEM (COPTUPOBKOM) ero
3JIEMEHTOB

Co3naBaTh W MPUMEHSTH B 3JEKTPOHHBIX TaOIUIaX (GOPMYIBI IS
pacuéToB C  HCIOJB30BAHHMEM BCTPOCHHBIX  apU(PMETHUYCCKHX
GyHKUH (CyMMUpPOBaHHME W TIOJACYET 3HAYCHUN, OTBEYAOIIUX
3aJJaHHOMY  YCIIOBHIO,  CpelHee  apu(MeTH4YecKoe,  IOUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HUsA), aOCOIIOTHOM,
OTHOCHUTECIIbHOM, CMEIIIAHHOM aJIpecariu

4.4

Hcnons3oBaTh 3JIEKTPOHHBIE TaOJIAIIBI TS YUCJIEHHOT'O
MOJICJTMPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX yYEOHBIX MPEAMETOB

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposast rpaMoTHOCTH

KommnbroTep — yHHBEpCaabHOE BBIUUCINUTENIBHOE YCTPOMCTBO, paboTarolee 1o
nporpamme. THUIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI, CYNEpKOMIbIOTEpbl. MoOunbHble ycTpoiicTBa. TexHuka
0€30IaCHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpa W UX HazHadeHue. I[Ipormeccop.
OnepatuBHasg M JONTOBPEMEHHAs IaMATh. YCTPOWCTBAa BBOJA U BBIBOAA.
CeHcopHBII BBOJ, JaTYNKHA MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM
ayTeHTU(UKaUU

1.3

14

Hctopus pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOro obecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHI)IG TCHACHIINHN PasBUTHA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. [TapannensHblie BeranciaeHus. IlepcoHanbHbli KOMIIBIOTED.
[Ipouieccop W ero xapakTepUCTHUKU (TaKTOBash YacTOTa, pPa3psAHOCTB).
OneparuBHas namaTh. [JJonroBpemMeHHas maMaTh. Y CTpOICTBa BBOJA U BBIBOAA.
OO0bEM XpaHUMBIX TaHHBIX (OMepaTHBHAs NaMATh KOMIBIOTEPA, KECTKUN AUCK
U TBEPJOTEJIbHBIN HAKOMUTENb, IOCTOSHHAS MaMiITh CMapT(oHa) U CKOPOCTh
JIOCTYyTa JJIsl pa3JIUYHbIX BUJOB HOCUTEIEH

[IporpammHOe o0OecriedeHne KoMIbIOTepa. [IpukiamHOoe MPOrpaMMHOE
obecrieyenne.  CucremHoe — mporpamMmmHoe  oOecredeHue.  CucTeMsl
nporpammupoBanusi. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becruiaTHeie u
yCJIOBHO-OecmiaTHble mporpaMmMbl. CBOOOAHOE MPOrpaMMHOE obecrieueHue

1.5

@aiinsl 1 nanku (katagoru). Tunsl ¢aiinos. ColicTBa (aitnoB. XapakTepHble
pa3mepsl (DaiiIoB pa3IMUYHBIX TUIOB (CTpaHMIA TEKCTa, JIEKTPOHHAs KHUTa,
(dotorpadus, 3auch NECHHU, BUICOKIIUII, TTOTHOMETPAKHBIA (PHITEM)




1.6

1.7

1.8
1.9

[Ipunnuner moctpoeHus ¢ainoBeix cucrteM. [lomHoe wms Qaitma (mankw,
karanora). [TyTe k ¢aitny (namnke, katajiory)

daiinoBelil MeHeKep. PaboTa ¢ daitnamu u mankaMu (KatajaoraMmu): Co3aaHue,
KOIMPOBaHUE, NepeMelIeHIe, IepeuMEHOBaHNEe U yaaleHue (aiioB U Marnok
(xatasioros). [Touck (haiinoB cpencTBaMu OMEPAIIHOHHON CHCTEMBI

ApxuBanus JaHHbIX. Vcronp30BaHHe IPOTpaMM-apXHUBaTOPOB
KomnbroTepHbie BUPYCHI M JPYTrUe BPEIOHOCHBIE TporpamMMbl. [IporpamMmsl st
3alUThl OT BUPYCOB

1.10

1.11

O0berHeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEpHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cucremsl. I[lomck
nH(pOpMAaLUK 1O KIIOYEBBIM CJIOBaM M 1O H300pakeHuio. J{oCTOBEpHOCTH
uHbopManuy, morydeHHoH u3 MHTepHeTa

COBpCMCHHHC CCPBUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.12

2.1

CereBoil aTHKET, 6a30BbIC HOPMBI HH()OPMALIMOHHON STUKU U TIPaBa Mpu padboTe
B ceTd MuTtepHeT. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

Teopernueckue 0OCHOBBI HH()OPMATHKH

Wudopmanuss — OAHO W3 OCHOBHBIX TIIOHSITHH COBPEMEHHOW HAyKH.
WNudopmanus Kak cBeACHUs, IPeAHa3HAYECHHBIE JJIs1 BOCIPUATHUS YETOBEKOM, U
nHbopManMs  Kak  JaHHBIE, KOTOphIe MOTYT OBITh  0OpaboTaHbBI
ABTOMAaTU3UPOBAHHON CUCTEMOI

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTH onucaHMsl HENPEpbIBHBIX OOBEKTOB U
MPOIIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. H(POpPMalMOHHBIE TPOLIECCH —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHHEM, Peo0pa30OBaHUEM U Nepeiaueii JaHHbIX

2.3

CumBon. Andasur. MomHocTts angasura. PasHooOpasue s3bIK0B U an(aBUTOB.
EcrectBenHble U (hopMasbHbIE A3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM S3bIKE.
JIBonuHbIil andasut. KonnyecTBo BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIINIA)
¢ukcupoBaHHOM MIMHBI B JABoMuyHOM andasure. IIpeobGpaszoBanue moboro
andasuTa K 1BOMYHOMY. KOTMUECTBO pa3iIMyHbBIX CIOB (PMKCHPOBAHHOH JITHHBI
B ajipaBuTE ONpeIeNEHHON MOLITHOCTH

2.4

2.5

KoaupoBanue cuMBOIOB OMHOTO ajdaBuUTa C TMOMOIIBI KOJOBBIX CJIOB B
npyrom andasute, KogoBas TabIUIA, TEKOAUPOBAHNE

JBonunblii kon. IlpeactaBiieHHME MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTIBOMYHOM alhaButTe

2.6

2.7

WNnudpopmannoHHbIil 00bEM AaHHBIX. BUT — MUHMMasIbHAS €IMHMIIA KOJIWYECTBA
nH(popManuy — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiT, rurabanT
CkopocTh Tmepenayd JaHHbIX. EJMHUIBI CKOPOCTHM Iepelayd JIaHHBIX.
Hckaxenue nadopmaruu rnpu nepeaaye

2.8

Konuposanue texctoB. PaBHOMepHBIit koJ1. HepaBHOMepHBIH koa. Koauposka
ASCIIl. Bocemubutueie komupoBku. Ilonartue o xoxupoBkax UNICODE.
JlekoqupoBaHWe  COOOIICHWH C  WCIMOJB30BAaHUEM  PAaBHOMEPHOTO |
HepaBHOMEpHOTro kojia. MHpopmaimoHHbIi 00bEM TekcTa

2.9

OOmee npexacraBieHne O LU(GPOBOM NPEACTABICHUU AayAWOBH3YaJIbHBIX H
JIpYrUX HeENpepbIBHBIX JaHHBIX. KoawpoBanuwe 1sera. L[BeToBble MoOmenu.
Monens RGB. I'my6una xonupoBanust. [Tanmutpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue u3o0paxkenuii. Ilukcenn. OreHka
nHpopManmoHHOTO 00BEMa TpaduUecKUX JaHHBIX JUISI  PacTPOBOTO
M300paXeHUs




2.11

KoaupoBanue 3Byka. Pa3psigHOCT, M yacTtoTa auckperuszanuu. KomnmdecTBo
kaHaioB 3anucu. OIlleHKa KOJIMYECTBEHHBIX MapaMeTpPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

NudopmaninoHHble TEXHOJIOTUN

3.1

3.2

TexkcToBble AOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, abd3ail,
CTpOKa, CII0BO, CUMBOJI)

TekcToBBI IpPOLECCOP — MHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHUA U
¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa

3.3

3.4

3.5

PenaktupoBanmne Ttekcra. CpoiictBa cumBosioB. I[lpudt. Tumsr mpudToB
(pybOnensle, ¢ 3acedykamu, MOHOIIMPUHHBIC). [lomyKMpHOE M KYpCHBHOE
Hayepranue. CBoiicTBa ab3aleB: TpaHHIlbl, a03alHBIA OTCTYN, HMHTEpBA,
BbIpaBHHBaHKE. CTUeBOe hopmaTupoBanme

CrtpykrypupoBanue uWHGOpPMAlMK C TIOMOIIBIO CIOHCKOB U  TaOJIHIL
MHoroypoBHeBbI€ criicku. JloOaBieHne TaOJINIl B TEKCTOBBIE TOKYMEHTHI
BcraBka m300pakeHuil B TEKCTOBBIE JOKyMEHTHL. OOTekaHWe HM300pa)keHUi
TeKCTOM. BKiIroueHne B TEKCTOBBINA JOKYMEHT AUarpaMm u ¢hopMyi

3.6

3.7

3.8

HapaMeTpLI CTpaHUIbl, HyMEpalugd CTpPpaHUII. I[O6aBJ'IeHI/Ie B  JOKYMCHT
KOJIOHTUTYJIOB, CCBIJIOK

IIpoBepka npasonmcanus. PaccranoBka nepeHoOcoB. ['0J10COBOM BBOJ TEKCTA.
OnTnueckoe paclo3HaBaHHE  TEKCTa. KomnbroTepHblit HIepeBO/I.
Hcnonp3oBanue cepBucoB cetu MHTEpHET 15151 00paboTKHU TeKcTa

3HaKOMCTBO ¢ TpaUUeCKUMH  peAaKTopaMu. PacTpoBble  pHUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB

3.9

Onepauun penakTupoBaHus rpaUuecKuX OOBEKTOB, B TOM 4HUCIE HUPPOBBIX
¢dororpadmii: W3MeHeHHe pasmepa, oOpe3Ka, MOBOPOT, OTpakeHue, pabora ¢
obnactsiMu  (BBIZIETICHHE, KOMMPOBAHWE, 3aJMBKA IIBETOM), KOPPEKIMS IIBETa,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CPEICTBAaMHU TEKCTOBOI'O IMpOLeccopa WIKM JAPYTUX Hporpamm (MpUIIOKEHH).
Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11
3.12

[ToaroroBka MynbTUMeANIHBIX Npe3eHTaruii. Cnaiin. JlobaBnenue Ha ciaiin
TeKCTa 1 n300paxeHuit. Pabota ¢ HECKOIBLKUMU ClIaiilaMu

JloGaBrieHne Ha ciaiij] ayTMOBU3YyaIbHbIX TaHHBIX. AHUMAIUs. [ UIepcchlIKu

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUS

1

11

1.2

13

Teopernueckre 0CHOBbI HHPOPMATUKHU

Hemno3urmonnsie v O3UITMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHUE.
Pa3Bépuytas ¢opma 3anucu uucia. [lepeBos B JECATHUHYIO CHCTEMY YHCET,
3aMMCaHHBIX B IPYTUX CHCTEMaX CUUCICHUS

PumMmckas cucrema cuucieHus

JBomunas cuctema cumcienus. [lepeBosa 1mensix uncen B mpeaenax ot 0 mo
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUs. BocbMepuuHas cucteMa CUUCIICHHUS.
[TepeBon umcen w3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO M JECATUUHYIO
cuctembl U obOpartHo. llecTHanuarepuunasi cuctema cuucieHus. [lepeBon
yyceql M3 MIECTHAAUATEpPUYHOW CHCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO H
JECSITHYHYIO CHCTEMBI U 00paTHO
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ApudmeTrueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

1.5

Jlornueckue  BbICKa3blBaHUA. Jlormyeckne 3HAUYEHUS  BBICKA3bIBAaHMM.
DOneMeHTapHbIE U COCTABHBIE BbICKa3bIBaHUA. Jlormueckue omepanuu: «u»
(KOHBIOHKIMS, JIOTUYECKOE YMHOXKEHUE), «UIN» (AM3BIOHKIHUA, JOTHYECKOe
CIIOXKEHME), «HEe» (Jlornueckoe oTpunanue). [Ipuopurer normueckux
onepauuii. OmnpeneneHre HCTUHHOCTU COCTAaBHOIO BbICKa3blBaHUS IPU
U3BECTHBIX 3HAYEHUSIX MCTHMHHOCTH BXOJSALIMX B HEr0 3JIEMEHTapHbIX
BbICKa3bIBaHU I

1.6
1.7

2.1

2.2

Jlornyeckue BblpakeHus. IIpaBuna 3amuMcH  JIOTMYECKHX — BBIPAKCHHUI.
[TocTpoenue TabauIl HCTHHHOCTH JIOTHUECKUX BBIPAYKCHUI

Jlornyeckue 3J1eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMH KOMITBIOTEpa
ANTOpUTMBI U IPOTPAMMHUPOBAHUE

[Tonsite anropurMma. VcnoiaHWTENW aIrOpUTMOB. AJITOPUTM Kak IUIaH
YIIpaBJICHUA UCIIOJITHUTCIIEM

CaoiictBa anropurma. Crioco0bl 3aucy anropuTMa (CIOBECHBIH, B BHJIE OJI0K-
CXEMBI, Iporpamma)

2.3

2.4

2.5

AJ'II"OpI/ITMI/I‘IeCKI/Ie KOHCTPYKIHHU. KOHCTPYKI_II/IH «CJICOOBAHUCH. JInHeHBIN
AJITOPUTM. OFpaHI/I‘-IeHHOCTI) JIMHCIHBIX AJITOPUTMOB: HCBO3MOKHOCTbH
npeaAyCMOTPETb 3aBUCUMOCTL ITOCIICAOBATCIBHOCTH BBITTOJIHACMBIX HeﬁCTBHﬁ
OT UCXOJHBIX JaHHBIX

KOHCTPYKIII/UI «BCTBJICHHUC):. IIOJIHAsA M HCIIOJIHAas (1)OpMI)I. Brinmonaenue u
HCBBIITOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB X JIOXXHOCTb BLICKa3BIBaHI/IH). HpOCTBIC
1 COCTAaBHBIC YCJIIOBUA

KOHCTPYKIII/H[ «ITIOBTOPCHUCH. HHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpeHI/II\/JI, C
YCJIOBHUCM BLIITIOJIHCHHS, C HepeMeHHOﬁ OHUKJIa

2.6

2.7

2.8

Pazpabotka st popMambHOTO HMCHOJHUTENS AITOPUTMA, MPUBOISIIETO K
TpeOyeMOMy pe3ylbTaTy MpH KOHKPETHBIX MCXOJIHBIX AaHHBIX. Pa3paboTka
HECJIOKHBIX aJIFOPUTMOB C HCIOJIb30BAHWEM IIMKJIOB M BETBJICHUN MJIs
ynpaBiieHUus] (OpMAJIbHBIMUA HCHOJHUTEISIMHU. BbINOJIHEHHE anropuTMOB
BPYUYHYIO U Ha KoMIibtoTepe. CUHTaKCHUYEeCKUeE U Jornueckue omuoku. OTKa3pl

SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkosabHbIid
Anroputmudeckuii SI3pik). Cuctema mporpaMMHpPOBAHHUSA: PEAAKTOP TEKCTa
POrpamMMm, TPAHCIISATOP, OTIATINK

[lepemennas: Tur, wMsi, 3HaueHHWe. Llermble, BEIIECTBEHHBIE M CHUMBOJILHBIC
nepeMeHHbIe

2.9

OnepaTop pucCBarMBaHUA. ApI/I(i)MeTI/I‘-ICCKI/IC BBIPAKCHUA W HOPAAOK HX
BBIYHCIICHHUA. Onepauml C NOCJIbIMHM YHCIaMHU. NCIOYUCIICHHOEC JACJIICHUC,
OCTaTOK OT OCIICHHUA. HpOBepKa ACIIUMOCTH OJHOI'O LEJIOT0 YMCJia Ha APYToC

2.10

2.11

2.12

BerBnenus. CocraBHble YyCIOBHSA (3allUCh JIOTMYECKHUX BBIPAKCHMHA Ha
M3y4aeMoOM s3bIKE IporpamMmupoBaHusi). HaxoxxaeHue MUHUMYMa U
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHne KBaapaTHOIO
YPaBHEHUs1, UMEIOIIETO BELIECTBEHHbBIE KOPHU

I[I/IaJ'IOFOBaH OTJIalKa IIporpaMm: IIOMIAroBOC€ BBIIIOJHCHHUE, IIPOCMOTP
3HAYCHUH BCJIINYHH, OTJI&JIO‘—IHBIP'I BBIBO/, BI)I60p TOYKH OCTaHOBA

Huxn c¢ ycmoBuem. AnroputM EBkamaa uisi HaXOXXIEHHS HAMOOJBIIETO
o0IIero AeTUTeNs IBYX HATYpadbHBIX YKcell. Paz0ueHue 3anvcu HaTypalbHOTO
YHCa B TO3UIIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIIUM WJIU paBHbIM 10, Ha
OTAeNbHbIE IU(PHI




2.13

2.14

2.15

[uki ¢ nepeMeHHON. AITOPUTMBI TPOBEPKH IEIUMOCTH OJTHOTO LIEJIOT0 Yucia
Ha Jpyroe, MpOBEPKU HATYPaIbHOTO YKCIIA HA TPOCTOTY

O06paboTka CHUMBOJIBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIC.
IlocumBonbHas oOpaboTka cTpok. [1oacdér yacTOThl MOSBIEHUS CHUMBOJIA B
ctpoke. Berpoennbie GyHKImH 11 00pabOTKU CTPOK

OmnpeneneHre BO3MOXKHBIX PE3YyIbTaTOB Pa0OThl aJroOpuTMa MHpU 3aJaHHOM

MHOX>ECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOIHBIX JAHHBIX,
IIPUBOJAIINX K TAaHHOMY pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

11

[Tudposasi rpaMOTHOCTD

I'mobanbnas cerb WntepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTo/bI HHAMBUTYaIbHOTO ¥ KOJUICKTUBHOTO pa3MelleHHs] HOBOM HH(pOPMAIUN
B UnrepHere. bonblime naHHblE (MHTEpHET-AAHHBIE, B YAaCTHOCTHU JAaHHBIE
COIMAJIBHBIX CETEeH )

1.2

1.3

[Tonste 06 wHbOpMaMOHHON O€30MacHOCTU. YTPO3bl MH(POPMAIIMOHHOM
0e30ImacHOCTH IpH padoTe B TII00aTHHOM CETH M METO bl IPOTHUBOICHCTBUS HM.
[TpaBuia GezonacHol ayTeHTU(DUKAIMH. 3alIUTa TUYHON HH(POPMAIIUU B CETH
WNurepner. be3onacHele cTpatermu INoBeAeHUs B ceTd  VIHTepHer.
[IpenynpexaeHre BOBICYEHHs] B JIECTPYKTUBHBIE W KpPUMHHAJIbHBIE (OPMBI
CEeTeBOI aKTUBHOCTHU (KHOEpOYUIMHT, GUIIKHT U Ipyrue GopMbl)

Bunsl nestensnoctu B MHTEpHETE. HTEpHET-CEPBUCH: KOMMYHUKAITMOHHBIC
CepBUCHI (II0YTOBAs Cly:k0a, BUJE0-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHBIE
CIykObl (KapThl, paclMCaHus W JApPYTue), MOUCKOBBIE CIYXKObI, CIYKOBI
OOHOBJICHHsI TPOTrPaMMHOI0 obecredueHus U Apyrue ciyxObl. CepBHCHI
roCyJapCcTBeHHbIX ycuayr. OOmaunble XpaHunuiia gaHHbIX. CpencTsa
COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJaiiH-o¢wucsl). IIporpammHoe
o0OecrieyeHre Kak BeO-CepBHC: OHJIAMHOBBIE TEKCTOBBIE U TIpaduuecKue
pEelaKkTOphl, Cpejibl pa3pabOTKU MpOrpaMM

Teopernueckue 0OCHOBbI HH()OPMATHKH

2.1

2.2
2.3

Monens. 3anaum, pemaemble ¢ MOMOIIBI0 MojaenupoBaHus. Kiaccupukanuu
mojeneil. MartepuanbHble (HaTypHble) W MH(POPMALMOHHBIE MOJIEINH.
HenpepsiBable 1 nuckpeTHsle Moaenu. Mmurannonneie monaenu. Mrpossie
mojenu. OleHKa COOTBETCTBUS MOJENTH MOAETUPYEMOMY OOBEKTY U LEIsIM
MOJEIINPOBAHUSA

Tabnuunsie mogenu. Tabnauia kak npeacTaBlIeHUe OTHOLICHHS

ba3sl nannbiX. OTGOp B TabmuIE CTPOK, YIOBJIETBOPSIOMIUX 3aJaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpHEHTUpOBaHHbIE M HEOPUEHTUPOBAHHBIC
rpadsl. JlnmuHa (Bec) pebpa. BecoBas marpuma rpada. JlnmvHa mytu mMexmy
BepunHaMu rpada. I[Touck ontumansHoro myTtH B rpade. HauaneHas BepiinHa
(MCTOYHMK) M KOHEYHas BepuIMHa (CTOK) B OpPHUEHTHPOBAaHHOM rpade.
Beruucnenye konuyecTBa NyTeil B HaNpaBICHHOM alUKIMYECKOM Tpade

2.5

Hepeso. Kopenb, BepimHa (y3emn), Tuct, pedpo (mayra) nepesa. Bricota nepesa.
[Tonnepeso. Ilpumepsl ucnonb3oBaHusl JepeBbeB. llepebop BapuaHTOB C
MOMOIIIBIO JiepeBa




2.6

2.7

[TonsiTne MaremaTUyecKol MoOJAENH. 3aJayd, peraeMbleé ¢ MOMOUIBIO
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MOJEIIMPOBAHUS. Otinune
MaTeMaTHYeCKOM MoOJeJn OT HaTypHOH MOJAEIM U OT CJIOBECHOIo
(fuTeparypHOro) onucanus 00beKTa

OTaIbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: IMOCTAHOBKA 3aJa4d, IIOCTPOCHHC
MaTeMaTH4YeCKOM MOACIH, ImporpamMmHass  p€ajinu3alusi, TECTUPOBAHUC,
MMPOBCACHNUC KOMIIBIOTCPHOI'O OKCICPUMCHTA, aHallnu3 C€ro pe3yJjbTaToB,
YTOYHCHUEC MOACIIN

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0ouenue 3aJa4y Ha Imoa3ajJaydi. CocraBnenne AJIrOpUTMOB U IIpOorpaMm C
HCIIOJIB30BaHHUECM BGTBJICHPIﬁ, HUKJIOB W BCIIOMOTaTCIbHBIX aJITOPUTMOB IJIA
YIpaBJICHUA UCIIOJIHUTEICM HIIN APYTUMHA UCIIOJIHUTCIIAMUA

3.2

3.3

3.4

TaGnuunsle BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocTaBieHue U
OTJaJKa TMpOrpamMM, pEaJU3yIOUINX THUIOBBIE aAITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHCJIOBBIX MAacCCHBOB, Ha OJTHOM U3 SI3bIKOB IPOIpPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHBIH AJrOpUTMUYECKHHA SI3BIK):
3aIll0JJHEHWE YHMCIOBOI'O MAacCHBa CIy4YalHbIMM YHCIIAMH, B COOTBETCTBUH C
dbopMyIoil win MyTéM BBOJIAa YHCETl, HAXO0XKJIEHUE CYMMBI 3JIEMEHTOB MAaCCHBA,
JUHEWHBIH TOMCK 3a/JlaHHOI0 3HAYEHUS B MAacCcHUBe, MOACYET 3JIEMEHTOB
MaccuBa,  YJIOBJETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO,  HaXOXKIECHUE
MUHUMAJIBHOTO (MAaKCUMaJIBHOT0) 371eMeHTa MaccuBa. COpTHpOBKa MaccuBa

OOpaboTka MOTOKA MJAHHBIX: BBIYMCIEHUE KOJIWYECTBA, CYMMBI, CPEIHErO
apu(pMETUIECKOT0, MHHUMAIBHOTO U MaKCHMAJIHOTO 3HA4YEHHs JJIEMEHTOB
HOCJIEAOBATEIBHOCTH, YAOBIETBOPSIONINX 3aJaHHOMY YCIIOBHIO

Vmpasnenue. Curnan. OOparHas cBs3b. [lonydeHue curHaisoB oT HU(POBBIX
JaTYUKOB (KacaHMs, pacCTOSHUS, CBeTa, 3Byka W jpyroro). [Ipumepst
UCIIOJIb30BAaHUsl TMpPUHIMIA OOpaTHOM CBA3M B CHUCTEMax YIpaBJICHUS
TEXHUYECKMMHU YCTPOMCTBAaMM, B TOM 4Hcle B poOoToTexHHKe. [Ipumepsl
pOOOTU3MPOBAHHBIX  CUCTEM  (cUCTeMa  yIpaBlICHUS  JABM)KEHHEM B
TPAHCHOPTHOI cucTeMe, CBapoyHas JMHHUS aBTO3aBOJ/a, ABTOMATU3UPOBAHHOE
yIpaBlIeHWE OTOIUIEHHEM JOMa, AaBTOHOMHAas CHCTeMa  yNpaBJICHHUS
TPAHCHOPTHBIM CPEJCTBOM M JPYTUE CUCTEMBI)

WNHdpopMalnoOHHbIE TEXHOJIOTHH

4.1

4.2

4.3

4.4

[TonsiTHe 00 >NMEKTPOHHBIX Tabuuuax. TUIb TaHHBIX B sUEHKaX AIIEKTPOHHON
tabnuupl. PenaktupoBanue u popmatupoBanue Tadbaui. BerpoenHbsie pyHKIMM
JUI TIOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI U CpPEJIHEr0 apu(pMeTHYECKOro.
CopTHpoBKa JaHHBIX B BBIACICHHOM auamna3oHe. [loctpoenuwe nuarpamMmm
(rucrorpamMma, Kpyropas auarpamMma, TodeuHas Auarpamma). Beibop Tuma
JarpamMmmbl

[TpeoOpaszoBanue Gopmyn npu konupoBaHnuu. OTHOCUTENbHAsS, a0COTIOTHAS U
CMeIlIaHHas aJpecanus

VY c10BHbBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U TOJICUYET
3HA4YEeHUH, OTBEYAIOIUX 33aJJaHHOMY ycsIoBHI0. OOpaboTka O0IbIIMX HAOOPOB
JMaHHbIX. YrcieHHOEe MOIEPOBAaHUE B 3JIEKTPOHHBIX TabIUIax

Posb nHQOpPMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH YKOHOMUKHU MHpPA, CTPaHbI,
peruoHa. OTKpbITEIE OOpa3oBareibHBIe pecypchl. [Ipodeccun, cBsizaHHBIE C
nHpopmaTukoi W HWHPOPMAIMOHHBIMUA TEXHOJOTHUSAMH: BeO-Iu3aitHep,
IPOTPAMMHUCT, pa3palOTYMK MOOWJIBHBIX NPWIOKEHUH, TECTUPOBILUK,




ApPXUTEKTOpP MPOrpaMMHOr0 OOecTeyeHHs], CIIeHUaNIUCT M0 aHAIM3y AAHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP

IMPOBEPAEMBIE HA OI'D 10 HHOOPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMOro 0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
TpeOoBaHUSA NMPOrpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC
1 3HaTh (MTOHUMATB)

BrnaneHne OCHOBHBIMHM IMOHATHSIMHU: HH(MOpMaLus, Iepenaya,
XpaHeHue u 00paboTKa HH(POPMAIUH, aTOPUTM, MOJIEINb, IU(POBOI

11 OPOAYKT W HMX WCHOINB30BAaHUE I pELICHUS y4eOHBIX U
NPAKTUYECKUX 337124

12 BrajieHue TOHATHSAMHK: BBICKAa3bIBAHME, JIOTHYECKAs OIEpaiys,
JIOTHYECKOE BBHIPAKEHHE

2 YMmeTh

91 VMeHHe OnepupoBaTh €IMHULAMU HM3MEPEHHsS MH(POPMALMOHHOIO

00BEMa U CKOPOCTH IICpcaain JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATH Liesbie yucia ot 0 go 1024 B
2.2 Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX CUMCIICHUS C OCHOBaHUSIMU 2,
8, 16, BRIOJIHATH apu(PMETHICCKUE OTICPALIMK HAJl HUMH

YMeHue KOoAMpoBaTh U JAEKOJMPOBATH COOOLIEHHS IO 3aJaHHBIM
2.3 MpaBWwjiaM; TOHMMAHHE OCHOBHBIX TPUHIMIOB KOAUPOBAHUS
H(pOpMaLUU Pa3InYHON MPUPO/IbI: TEKCTOBOU, IpauecKoi, ayIuo

VMeHue 3ammchiBaTh JIOTHYSCKHE BBIPAXKCHUA C HCIIOJB30BAHUCM
AU3BIOHKINHU, KOHBIOHKIIMKU U OTpULIAHUSA, OTIPCACIIATE HCTUHHOCTD
JJOTHYCCKHNX BI)Ipa)KeHI/II\/’I, €CJIN HU3BCCTHBI 3HAYCHHUA HCTUHHOCTH
BXOJAIIHUX B HETO NIEPEMECHHBIX, CTPOUTDH Ta6J'II/II_U:I HUCTUHHOCTH AJIA
JJOTHYCCKHNX BI)Ipa)KCHI/II\/’I; 3aIMCbIBATh JIOTMYCCKHUEC BLIPAKCHHA Ha
HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUS

2.4

YMeHue COCTaBiATh, BBIIOJNHATH BPYYHYHO U Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ aJTOPUTMbI Ui  YOpPaBJICHUS  HMCIIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Jpyrue); co3jgaBaTb M OTJIAXKHUBATH
MPOrpaMMbI Ha OJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
IMackans, Java, C#, IlkonpHeli AnropuTMudeckuii S3bIK),
pean3yIole HECIOXKHbIE aJITOPUTMBbI OOpPaOOTKM YHCIOBBIX
JAHHBIX C UCIIOJIb30BAHUEM LIUKJIOB M BETBIICHHI; yMEHHE pa301BaTh
3a/layd Ha I0/33/1a4H, WCIIOJIb30BATh KOHCTAHTHI, TIEPEMEHHBIE U
BBIPQKEHUS  PA3JIMYHBIX  TUMOB  (YHUCIOBBIX,  JIOTUYECKHUX,
CHUMBOJIbHBIX);  QHAJIM3UPOBATh  NPEIJIOKEHHBIA  aJIrOPUTM,
ONpEAEATh, KaKhe pe3yJbTaTbl BO3MOXHBI IPU  3aJaHHOM
MHO>KECTBE UCXOHBIX 3HAUECHUN

2.5

YMeHHe 3amucaTh Ha HW3y4aeMOM S3bIKE NPOrPaMMHPOBAHUS
AJITOPUTMBI IIPOBEPKU ACIMMOCTH OJHOTO LIEJIOT0 YUCia Ha IPYroe,
2.6 MIPOBEPKU HATYpPaAJIbHOI'O YHUCIIa Ha MPOCTOTY, BbIAEICHUS UDp U3
HaTypaJIbHOT'O YHCJA, MOUCK MaKCUMyMOB, MHUHHUMYMOB, CYMMbI
YHMCIIOBOU MTOCIIEOBATEIbHOCTH




2.7

Brnanenue ymeHueM OpUEHTUPOBATHCS B UEPAPXUUECKON CTPYKTYpE
¢daiinoBoit  cuctemsbl, paboratb ¢  (QailloBol  cucTeMoi
MEPCOHANBHOTO KOMIIBIOTEpPA C HCIOJIb30BAHUEM TIpaduuecKkoro
uHTepdeiica, a WMEHHO: CO37aBaTh, KOMHPOBATh, IEPEMEINATH,
MIePEUMEHOBBIBATb, YIAISATh U ApXUBUPOBATH (aillibl U KaTaJoru

2.8

2.9

Bnanenue YMEHUSMU u HaBBIKAMU UCTIOJIb30BaHUS
MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIS TIOMCKA,
XpaHEeHHs, OOpabOTKU M TIepeadd W aHaIM3a Pa3JIUYHbIX BHJIOB
uHpOopMaIU

YMmenue BoIOUpaTh cioco0 MpeacTaBIeHUs JAaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabiauIbl, CXeMBbI, TpaUKU, TUarpaMMBbl)
C HCIIOJIb30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKU TaHHBIX

2.10

YMmenue ¢opmanu3oBatb U CTPYKTypUPOBaTh HHGOpPMAIIHUIO,
WCIIOJNIb3YSl DJIEKTPOHHBIC TaOJMIBI JUIsi 0OpabOTKH, aHalu3a |
BHU3YyaJH3allMi YHUCIIOBBIX JIaHHBIX, B TOM YHCJI€ C BBLICICHUEM
nuana3oHa TaOMUIBI W YHOPSIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B ANEKTPOHHBIX TabIuIax Gopmyssl
Ui pacy€ToB C  HCIOJB30BAaHWEM BCTPOCHHBIX  (DYHKIIHUH,
a0COIOTHOM, OTHOCHUTEIBHOMH, CMEIIIaHHOM ajipecalvy;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMLBl  JUISI  YUCJIEHHOI'O
MOJIETTUPOBAHUS B IIPOCTHIX 337a4aX U3 Pa3HbIX YUEOHBIX IPEIMETOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUA, ITPOBEPAEMBIX HA OI'D ITO
NHP®OPMATHUKE

Kona
1

11

IIpoBepsieMblii 3JIeMEHT COlepPKAHUS
Hudposas rpaMmoTHOCTH

@aiinel 1 nanku (katanoru). IlpuHnunel noctpoeHus: GaniaoBbIX CHCTEM.
[TonHoe ums ¢aitna (mankn). ITyts k daitny (manke). Padora ¢ daitnamu u
KaTtajoramMM  CpeACTBaMHM  OIEpallMOHHOM  CHUCTEMBI:  CO3JaHHE,
KONMPOBaHUE, TepeMelIeHne, NepeuMEeHOBaHNe U yjaaieHue (aiioB u
nanok (karamoroB). Tumbl ¢aiinoB. CpoiicTBa QaitnoB. DaloBbIHA
meHekep. [louck (aitnoB cpepcTBamMu onepariOHHON CUCTEMBI

1.2

O0benunenue kKoMneloTepoB B ceTh. CeTb MHTEpHET. Beb-cTpanuia, Beb-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lorckoBbie cucTteMsl.
[Tonck wuHOpMaMM TO KIOYEBBIM CIOBaM U TO H300pakeHUIO.
HoctoBepHocts uH(pOpMaruu, mnoaydyeHHod u3 Hurepnera. IP-ampeca
y3710B. CeTeBoe XpaHEHHE JIaHHbIX

2.1

TeopeTnueckue 0OCHOBbI HHPOPMATHUKU

JluckpeTHOCTh AaHHBIX. BO3MOXHOCTH ONMCaHMs HETPEPHIBHBIX 0ObEKTOB
Y TIPOLIECCOB € TIOMOIIBIO TUCKPETHBIX JIaHHBIX.

CumBon. Andasutr. MomHocts andasuta. JIBouuHBIM  angaBurT.
Konnuectso BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOUWHAINN)
(UMKCUPOBAHHOW JJIMHBI B IBOMYHOM andasure. [IpeobdpazoBanue 1r060ro0
andaBuTa K ABOMYHOMY. KOJIMuecTBO pa3muyHBIX CIOB (PUKCHPOBAHHOU
JUTMHBI B alipaBUTE ONpeeIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO anaBuTa ¢ MOMOIIBIO0 KOJOBBIX CIIOB B
apyroMm andasure, KojmoBas Tabiuua, aexoxupoBaHue. KonumpoBaHue




2.2

2.3

2.4

tekcToB. PaBHOMepHBIH kKoA. HepaBHOMepHBIii kox. Komuposka ASCII.
Bocemubutaeie koaupoBku. Ilonstue o kommpoBkax UNICODE.
JlekonupoBaHue COOOLIEHUI C HCHOJNB30BaHUEM PABHOMEPHOTO H
HepaBHOMEPHOTO Koja. H(popmMamoHHbIi 00bEM TekcTa

WudpopmannoHHblii 00bEM MJaHHBIX. BUT — MUHUManbHas eIUHHIA
KOJIM4ecTBa MH(GOpPMALMU — JBOWYHBIM paspsa. EnuHunbel u3MmepeHus
uH(popManMoHHOTO 00BEMa naHHBIX. bur, Oaiit, KuiIoOaiT, mMerabailr,
rurabaiiT. CKOpocTh Iepelaud JaHHbIX. EJAMHUIBI CKOPOCTH Iepenadu
JAHHBIX

KomupoBanue mnBera. I[lBetoBeie momemu. Mogens RGB. T'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE IpeacraBieHue n3oopaxenuil. [Tukcens. Ouenka
MHPOPMALIMOHHOTO 00bEMa rpaduyecKux JaHHbIX JJIS PacTpOBOIO
M300paKeHUS

Koauposanue 3Byka. Pa3zpsaHocTs n yactora 3anucu. KonnuecTBo KkaHanoB
3aIlUCH.

OrneHka KOJIMYECTBEHHBIX [1apaMETPOB, CBSI3aHHBIX C IPEJICTaBICHUEM U
XpaHEeHHEM 3BYKOBBIX (ailsioB

2.5

HenosunuoHHble W MO3UIIMOHHBIE CHCTEMBbI CUHCleHus. AndaBur.
OcHoBanue. Pa3sépnyras (opma 3anucu yncna. [lepeBog B necsaTHUHYIO
CHUCTEMY YHCEJI, 3alMMCAHHBIX B APYTHX CUCTEMAaX CUMCIICHUS.

PumMckast cuctema cuucieHus

2.6

JlBonyHas cucrema cuucienus. [lepeBoa nenbix uyncen B npezaenax ot 0 1o
1024 B pABOMYHYIO cHUCTeMy cuucieHusa. BocbmepuuHass cucrema
cuncnenus. IlepeBon umcen U3 BOCBMEPUYHOM CUCTEMBI B JIBOMYHYIO U
JIecsATHUHyro cucreMbl U oOpatrHo. lllectHagnarepuunas cuctema
cuncnenus. IlepeBos yncen U3 mecTHaALIATEPUYHON CUCTEMBI B IBONYHYIO,
BOCBMEPUYHYIO U JECSATHUYHYIO CHCTEMbl M 00paTHO. ApHpMeTHYEeCKHe
olepanuy B IBOUYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbICKa3biBaHUs. JIormdyeckue 3HAa4YeHUs BBICKA3bIBAaHUM.
DneMeHTapHbIE U COCTaBHBIE BhICKa3bIBaHMs. JIornueckue onepamuu: «u»
(KOHBIOHKIMS,  JIOTUYECKOE  YMHOXKEHHUE), «WIn»  (AU3BIOHKIHNA,
JIOTMUYECKOE CIIOKEHHE), «He» (Jorumueckoe oTpuuanue). Ilpuopurer
jJorydeckux — omepauuid.  OnpeneneHne  MCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUS, €CIIM M3BECTHBI 3HAYEHMS MCTUHHOCTH BXOJAIIMX B HETO
JJIEMEHTAPHBIX BbICKa3bIBaHM. JIornueckue Belpaxenus. [Ipasuna 3anucu
Jorudeckux BelpakeHUd. [locTpoeHue TabMUI[ MCTUHHOCTU JIOTHYECKUX
BBIPAKCHUI

2.8

2.9

2.10

211

Jlormueckue JEMEHTBl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMH
KOMIThIOTEpA

HenpepsiBHbIE 1 aucKpeTHBIE Moenu. iMutannonHsie Moaenu. Mrposeie
Mojenu. OneHKa aIeKBaTHOCTH MOJIETH MOJIETUPYEMOMY OOBEKTY U LENISIM
MOJEIINPOBAHUSA

Tabnuunple Monenu. Tabnuia Kak TpeACTaBIEHUE OTHOIICHHUSA. basbl
naHHbIX. OTOOD B TaOIMIIE CTPOK, YAOBIETBOPSAIOIINX 3a/JaHHOMY YCIIOBUIO

I'pad. Bepmuna, pedbpo, nmyts. OpueHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpa¢sl. [Inuna (Bec) pebpa. BecoBas marpuna rpada. JnuHa myTH MExIy
BepmHamMu Tpada. Ilonck omrmmanpHOro mytd B rpade. Hauampnas
BepiIrHA (MCTOYHHMK) M KOHEYHAsl BepIINHA (CTOK) B OPHEHTHPOBAHHOM
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3.1

rpade. Beruucienue konmvecTBa MmyTed B HANPaBICHHOM alUKIMYECKOM
rpade

HepeBo. Kopenb, Bepmmna (y3emn), auct, pedpo (myra) aepeBa. Breicora
nepesa. IlommepeBo. Ilpumepsl wucmonb3oBaHus AepeBbeB. [lepebop
BapHUaHTOB C MIOMOUIBIO JIepeBa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

CgoiictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIH, B BHJIE
OJIOK-CXEMBI, POTPaMMa).

CocraBieHue aqropuTMOB W TPOTPaMM C HCIHOJIB30BAHWEM BETBIICHHIA,
IIUKJIOB M BCIIOMOTATEIbHBIX aJITOPUTMOB /ISl YIPABICHHUS HCIOJIHUTEIEM
(Pob6ot, Yepemnamka, YepTé&xHuk U Ipyrue). BrlmonHeHue aaropuTMoB
BPYUYHYIO M Ha KOMIIBIOTEpE

3.2

3.3

3.4

3.5

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIiI
AnropurMuyeckuit S3bIK).

Cucrema mporpaMMHUpOBaHUS: PEJAKTOP TEKCTa MPOrpaMM, TPaHCIATOP,
OTJIAJUUK.

[Tepemennas: Tur, ums, 3HaueHue. Llensle, BelecTBEHHbIE U CUMBOJIbHBIC
IIEPEMEHHBIE.

Onepatop npucBauBaHus. Apu(METHUECKUE BBIPAKEHHUSI M MOPSJIOK MX
BbluucieHus. Onepauuu ¢ LEeNbIMM YUCIIAMU: LEJIOYUCIIEHHOE JelIeHHe,
0CTaToK OT JeneHus. Bersnenus. CocTaBHbI€ YCIOBUS (3aIIUCh JIOTUYECKUX
BBIp@)KEHUII Ha M3y4aeMOM s3blke NporpaMmupoBanus). Haxoxnenue
MUHUMYyMa

U MakCUMyMa M3 JABYX, TPEX M uYeThIpEX uucels. PerieHue KBaapaTHOTro
YpaBHEHHUs, HMMEIOIIET0 BellecTBeHHble KopHU. Lukin ¢  ycimoBuem.
Anroput™m EBkinaa ans HaxoXXAEHUsS HaMOOJBILEro OOIIEro JAeIUTeNs
JIBYX HATypaJbHBIX uuces. Pa30ueHue 3amucu HaTypalbHOIO 4HKcia B
MO3UIMOHHOM CHCTEME C OCHOBAHHMEM, MEHbIIMM WiM paBHbIM 10, Ha
ornenbHble LMppel. Llukn ¢ nepeMeHHOH. ANrOpUTMBI  IPOBEPKU
JEIMMOCTH OJHOIO IIEJION0 YMCJIa Ha JPYyroe, MPOBEPKH HATYpPaIbHOIO
YHClla Ha POCTOTY

O06paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [ToacuéT yacToThI MOSIBIIEHUS] CUMBOJIA B
cTpoke. BetpoenHsle pyHKIMU A1t 00pabOTKU CTPOK

OmnpeneneHre BO3MOXKHBIX pe3y/lbTaTOB pabOThl alropuTMa MpU JaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OIPEICICHUE BO3MOXKHBIX BXOJHBIX
JAHHBIX, IPUBOJSAIINX K JAHHOMY PE3yJbTaTy

Tabnuunble BenuuuHbI (MaccuBbl). OHOMepHBIE MaccuBbl. COoCcTaBlIeHUE U
OTJaJKa TPOTrpaMM, pEaTU3yIOIUX THUIIOBbIE AalrOpUTMbI 00pabOTKU
OIHOMEpPHBIX  YMCJIOBBIX  MacCMBOB, Ha  OJHOM U3  f3BIKOB
nporpammupoBanust (Python, C++, Ilackams, Java, C#, IlkonbHbIi
AnroputMuueckuil SI3bIK): 3aMO0JIHEHUE YUCIOBOTO MAaCCHBA CIIYYaHBIMHU
YuCIaMH, B COOTBETCTBUM ¢ (OpPMYNIOH WM TyTEM BBOAA YHCE,
HaXO0XJ/IEHHE CYMMBbI 3JI€MEHTOB MacCHBa, JMHEWHBIN MOUCK 3aJaHHOTO
3HAUEHUS] B MAacCHBE, NOJCYET 3JIEMEHTOB MacCHBa, yJOBJIETBOPSIOIIMX
3aIaHHOMY YCIIOBUIO, HaXOXJIEHHE MHUHHUMAIBHOTO (MaKCHMaJIbHOTO)
snemeHTa maccuBa. CoptupoBka maccuBa. OOpaboTka MOTOKA JaHHBIX:
BBIUUCIICHHME  KOJIMYECTBA, CYMMBI, CpPEAHEro  apu(MeTHYECcKOro,




3.6

4.1

4.2

4.3

MHUHHMAaJIbBHOI'O n MaKCUMAJIBHOT'O 3HaA4YCHUA 9JICMCHTOB
MOCJICAOBATCIIbHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHIO

VYmupasnenne. Curnan. OOpatHas cBs3b. [lonydeHHe CHTHAJIOB OT
UQPPOBBIX JTATYMKOB (HAIIPUMEp, KacaHWsl, PACCTOSIHUsS, CBETa, 3BYKA).
[TpuMepbl UCTONB30BaHUS TPUHIUIA OOpAaTHOM CBSI3M B CHCTEMax
YIIPaBJICHUS] TEXHUYECKUMHU YCTPOMCTBAMHU C TIOMOIIBIO JaTYHKOB, B TOM
quciIe B POOOTOTEXHUKE

HNHupopMannoHHbIE TEXHOJIOTHH

TexkcToBble TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, abdsail,
CTpOKa, CIIOBO, CUMBOJI).

TekcToBBI IIpOLIECCOP — HHCTPYMEHT CO3/IaHMsl, PEIAKTUPOBAHUA H
dopmarupoBanus TekcroB. IIpaBmia Habopa TekcTta. PemaktupoBanue
tekcra. CoiictBa cumBojioB. llpudt. Tuner mpudroB (pydnensie, ¢
3acedyKkaMu, MOHOIIMpHUHHBIE). [lodykupHOEe M KypcHBHOE HauepTaHHeE.
CoiicTBa ab3areB: rpaHUIbl, a03aIHBINA OTCTYII, UHTEPBaJ, BRIPABHUBAHHE.
[Tapametpsl crpanunbl. CtuiieBoe ¢opmarupoBanue. CTpyKTypHUpOBaHUE
MHPOPMALIUU C TOMOMIBIO CITUCKOB U Ta0aHil. MHOTOYPOBHEBBIE CITHCKH.
JloGaBnenue Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka m300pakeHuil B
TEKCTOBBIE TIOKyMEHTbI. O0TekaHne N300pakxeHuii TekcToM. BrirtoueHnue B
TEKCTOBBIM  JTOKyMEHT JuarpamM, (GopMmyjd, HyMepaluHu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK M JPYTUX JIIEMEHTOB

PactpoBble pucyHku. Mcnons3oBanue rpaguuecKux NpUMUTHBOB.
Onepanyu peaakTHUpoBaHUS TpadUUYecKUX OOBEKTOB, B TOM YHCIE
nudpoBeix ¢doTtorpaduii: U3MEHEHHE pa3Mmepa, o0pe3ka, IOBOPOT,
oTpakeHue, pabora c oOnacTsMH (BblIEIEHHE, KOMMPOBAHHUE, 3aJIMBKa
I[BETOM), KOpPPEKIHMs IBeTa, SPKOCTH M KOHTpPacTHOCTU. BekropHas
rpajuxa. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBAMHU
TEKCTOBOTO  Ipolleccopa MM  JPYTHX Iporpamm  (IpUIIOKEHUR).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[TonroroBka MynbTUMeIUUHBIX mpe3eHTanuil. Cnain. JloOaBneHue Ha
clmaiii TekcTa W u300paxkeHuil. PaboTa ¢ HECKONBKUMH claiiaMu.
JobGaBnenne Ha crnaig = ayaMOBU3YaldbHBIX  JAHHBIX. AHHUMAIMS.
I'unepccbuiku

4.4

Tunel AaHHBIX B siYeHKax SJIEKTPOHHOW Tabnmuipl. PemakTupoBaHue u
dbopmarupoBanue Tadnuil. Bctpoennbie GyHKIIUM IS TOUCKA MAaKCUMYMa,
MUHUMYMa, CYMMBI U CpeiHero apudmernieckoro. CopTupoBKa TaHHBIX B
BBIZICICHHOM Jauana3oHe. [loctpoenne nuarpamm (Tuctorpamma, Kpyropas
auarpamMma, TOuY€4Has — Jauarpamma). Bpibop Tuma  AuarpaMmel.
[IpeoOpazoBanne  popmyn mpu  komupoBaHwu. (OTHOCUTEIBHHAS,
abCoIOTHAs ¥ CMEIIaHHasl apecalus

4.5

VYcOBHBIE BBIYUCIEHUS B JJIEKTPOHHBIX TaOnumax. CyMMHpOBaHHE H
MOoACYET 3HAYCHWM, OTBEYAOIIMX 3aJaHHOMY ycioBuio. OOpaboTka
00nbIIUX HAOOPOB AaHHBIX. UHCIIEHHOE MOJETHPOBAHUE B JEKTPOHHBIX
TadIuIax
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