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2.1.5. PABOYASI IPOTPAMMA 1O YYEBHOMY HNPEIMETY «MTHOOPMATHKA»
(BA3OBBIil YPOBEHb)

IHOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo uH(pOpMaTHKe Ha YPOBHE OCHOBHOTO OOLIET0 OOpa30BaHUSI COCTaBICHA Ha OCHOBE
TpeOOBaHMI K pe3ybTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIhHON MPOTrPaMMbl OCHOBHOTO OOMIET0 00pa3oBaHUS,
npeactaBieHHBX B PI'OC 00O, a Takxke deaepansHO pabodeil mporpaMMBl BOCITUTAHIS.

[IporpammMa mo uHpoOpMaTHKe AaET MpEACTaBICHHE O LENsX, o0Ield cTpaTeruu oOydeHUsl, BOCIIUTAHUS U
pa3BuTHs 00yJaIONIUXCA CPEeICTBAMHU HHPOPMATHKH Ha 0a30BOM YPOBHE, YCTaHABIMBAET 0053aTEIHHOE TPEIMETHOE
coJiep)KaHue, IPeAyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3AeiaaM U TeMaM.

[IporpammMa mo nHpOpPMATHKE ONpenenseT KOIMYSCTBEHHbIE U KauyeCTBEHHBIE XapaKTEPHUCTUKU y4eOHOTO
MaTepHaia Ui KaXXI0ro rofa U3yueHus, B TOM YUCIIe JJIsl COACP KaTeTbHOr0 HAOJTHEHUS! Pa3HOTO BHa KOHTPOJIS
(TIpOMEeXyTOYHOM aTTecTary O0y4arOIINXCs, BCEPOCCHUCKHUX MPOBEPOUYHBIX padOT, TOCYJapPCTBEHHON HUTOTOBOM
aTTECTAIUN).

[IporpamMa 1o wWHpOpPMATHKE SBISETCI OCHOBOW IJIsi COCTAaBICHHS aBTOPCKHX Y4YeOHBIX MpOrpamm,
TEMaTU9IECKOr0 IJIAHUPOBAHUS Kypca YIUTEIIEM.

Hensamu n3ydeHust ”HGOPMATUKU HA YPOBHE OCHOBHOT'O 0OIIEro 00pa30BaHuUs SIBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAYKU
WHPOPMATUKH, JOCTIKEHHUSM HAayYHO-TEXHMYECKOTO Mporpecca U OOLICCTBEHHOW MPAaKTUKHU, 32 CYET Pa3BUTHS
npencTasieHuil 00 uHGOpMaMK Kak O BaKHEHILEM CTPAaTETHUYECKOM PEcypce pa3BUTHsI JIMYHOCTH, TOCYAAPCTBa,
o0IIecTBa, TOHUMAaHUS POJM MH(POPMALMOHHBIX IPOIECCOB, HHPOPMAIIMOHHBIX PECYpPCOB M WHPOPMALUOHHBIX
TEXHOJIOTHH B YCIOBUIX IM(POBOH TpaHchopMamu MHOTHX cdep KU3HU COBPEMEHHOTO O0IIECTBA;

o0ecriedeHue YCIOBHM, CHOCOOCTBYIOIIMX PAa3BUTHIO AJTOPUTMHYECKOTO MBIIIICHUS KaKk HEOOXOAMMOTO
ycnoBusl NPpo(hecCHOHATBHON AESTEeNbHOCTH B COBPEMEHHOM HH(OPMALMOHHOM OOIIECTBE, MPEAIOJararoIiero
CHOCOOHOCTH 0OyUaromIerocs pa3ouBaTh CJIOXKHBIE 3a/1a41 Ha 0oJiee MPOCTHIE M0/A3a]a4H, CPABHUBATH HOBBIC 33/1a4H
C 3a/la4aMy, PeLIEHHBIMU paHee, ONPENENATh Mark Al JOCTHKEHUS Pe3yIbTaTa U Tak JaJiee;

(hopMupoBaHHE W Pa3BUTHE KOMIIETCHIUH OOYYalOMIMXCS B OOJIACTH HCIONB30BaHUSI HWH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, B TOM 4YHCIIE 3HAaHWH, YMEHHH M HaBBIKOB pPa0OTHl ¢ HH(pOpManuei,
nmporpaMMHpoOBaHnsd, KOMMYHHMKallMM B COBPEMCHHBIX HI/I(prBI)IX cp€aax B YCIIOBUAX O6eCHC‘IeHI/Iﬂ
WH(OPMAITMOHHON 0€301MaCHOCTH JIMYHOCTH 00YJarOIIerocs;

BOCIIUTAHHUE OTBETCTBCHHOI'O H I/I36I/IpaTeJ'II)HOFO OTHOIIIEHUA K I/IH(i)OpMaHI/II/I C y‘IéTOM IIPaBOBLBIX H
THMYECKHX AaCIeKTOB €€ paclpoCTpaHEeHHWs, CTPEeMJICHHS K TIPOJIOJDKEHHIO 00pa3oBaHUsT B 00JacTh
WHGOPMALMOHHBIX TEXHOJOIMH M CO3WAATENbHOM IESTEIbHOCTH C NMPUMEHEHHEM CpEACTB MH(OPMAaLMOHHBIX
TEXHOJIOTUH.

HNudopmaruka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAKAET:

CYIIHOCTh HH(OPMATHUKH KaK HAy4YHOH MAWCLUIUIMHBL, H3ydalolled 3aKOHOMEPHOCTH MPOTEKaHUs U
BO3MOXXHOCTH aBTOMATU3aLMH UH(MOPMAIMOHHBIX IIPOLECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH TPUMEHEHUS HH(POPMATUKH, IIPEXK]Ie BCEro MHQOPMAIIMOHHBIE TEXHOIOTHH, YIIPABICHHE
Y COLIMAIBHYIO Chepy;

MEXIUCLIUIUIMHAPHBIN XapakTep MHPOPMATUKU U HHPOPMALIIOHHOH NesITeNbHOCTH.

Wzyuenne uHPOPMATHKH OKa3blBa€T CYIIECTBEHHOE BIMAHHE Ha (OPMHUPOBAHHE MHPOBO33PEHHS
06y‘IaIOHIeFOC$I, €ro JXU3HCHHYIO MMO3UIHI0, 3aKIaJIbIBA€T OCHOBBI IOHMMAaHUA IIPUHIIUIIOB Q)YHKHI/IOHI/IpOBaHI/ISI u
WCTONb30BaHUs HMH(POPMALMOHHBIX TEXHOJOIHMH KaKk HEO00XOAWMOI0 HWHCTPYMEHTa NPaKTHYECKH JH000ii
NEeSITeIbHOCTH M OJHOTO M3 HamOoJsiee 3HAUYMMBIX TEXHOJOTHUYECKHX JOCTHKEHHWH COBPEMEHHON LUBHIIM3ALNU.
MHorue npeMeTHbIC 3HaHUS U CIIOCOOBI IS TETLHOCTH, OCBOCHHBIE 00YYAIOIIMMUCS TIPU N3yYSHUN HHPOPMATHKH,
HaxOoIAT IPUMEHEHHE KaK B paMKax 00pa30BaTeILHOTO MPoIiecca P U3YICHUH APYTUX MTPEAMETHBIX 001acTei, Tak
U B WHBIX XM3HEHHBIX CHTYalUsIX, CTAHOBATCS 3HAYMMBIMHU Ui (POPMHPOBAHMS KAa4eCTB JMYHOCTH, TO €CTb
OpPHEHTHUPOBAHBI HA (OPMUPOBAHUE METANPEIMETHBIX U JINYHOCTHBIX PE3YJIETATOB O0YUCHHUSI.

OcHoBHbIe 3a1a4un yae6Horo npeamerta «Muadopmatnka» — chopMUpOBaTH Y O0YHAIOIIMXCS:

MOHUMaHWE MPHUHIHUIOB YCTpoiicTBa U  (QYHKIMOHHPOBAHUS OOBEKTOB IHU(PPOBOTO OKPYKEHH,
npeacTaBieHuss 00 HMCTOPHMM M TEHACHUMSX pa3BuTHi HHpopMaTHKu mnepuoga nuppoBod TpaHCchOpMaLUU
COBPEMEHHOT0 O0IIIECTBA;

3HAHMsI, YMEHUS M HABBIKK TPAMOTHOM IMOCTAHOBKH 33/a4, BOSHUKAIOIINX B IPAKTHYECKON AEATEIbHOCTH, JUIs
WX pEleHHs C MOMOLIbI0 MH(MOPMALMOHHBIX TEXHOJOIHH, YMEHHS M HaBBIKM (OPMAJIM30BAHHOIO OIMHMCAHUS
IIOCTABJICHHBIX 3a1a4,

0a30BbIE 3HAHUS 06 I/IH(i)OpMaHI/IOHHOM MOACIUPOBAHUH, B TOM YUCJIE O MATEMATUYCCKOM MOJICIIMPOBAHNH



3HaHHE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp M YMCHHE NPUMEHATh OTU 3HAHUS JUISI TTOCTPOCHHS
ITOPUTMOB PEIICHUS 33124 110 HX MaTEMAaTUYECKUM MOJIEIISIM;

YMEHUS ¥ HaBBIKA COCTABJICHUS MPOCTBIX MPOrpaMM MO MOCTPOSHHOMY AITOPUTMY Ha OJHOM M3 S3BIKOB
MPOTPaMMHUPOBAHHUS BBICOKOTO YPOBHSI;

YMEHUS ¥ HaBBIKU 3()(PEKTUBHOTO UCIIOJIL30BaHHST OCHOBHBIX THITOB MPUKIAHBIX MPOTPaMM (TIPHIIOKESHUH )
o0IIero Ha3Ha4eHUs] 1 MHPOPMALMOHHBIX CHUCTEM ISl PEIICHHs C MX MOMOIIBIO MPAaKTUYECKUX 3ajad, BIaJeHHe
0a30BBIMH HOpMaMH WHPOPMAIIMOHHOH STHKH U TpaBa, OCHOBaMH HH(POPMAaLMOHHON 0€30MacHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETUPOBATh PE3yNbTaThl PEIICHHUs TPAKTHUYECKHX 3aJad C IOMOIIBI0
WHPOPMALMOHHBIX TEXHOJIOTUH, TPUMEHSTH NOTY4YECHHBIE PE3YIbTAThl B MPAKTUIECKOH AEATEIbHOCTH.

Henu n 3agaun uzyyeHus ”HPOPMATUKH Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHUsI ONPEACISIOT CTPYKTYPY
OCHOBHOTO COJICpKaHUs YISOHOTO ITPpeIMETa B BUJIC CICAYIOMINX YEThIPEX TEMATHICCKHUX Pa3/ICioB:

nudpoBas rpaMOTHOCTB;

TEOpPETUYECKHE OCHOBBI MH(POPMATHKH;

ITOPUTMBI M IPOTPAMMHUPOBAHUE;

WHPOPMAITMOHHBIE TEXHOJIOTHH.

Ha nzyuenne nndopmaruku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 knacce — 34 yaca (1 yac B Henento),
B 8 kiacce — 34 4Jaca (1 gac B Hezenmo), B 9 knacce — 34 vaca (1 4ac B Heneno).



COJEPKAHUE OBYYEHUA
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MudpoBas rpaMOTHOCTH

KomnbloTep — yHuBepcaabHOe YCTPOHCTBO 00padOTKH JAHHBIX

Kommblorep — yHHBepcanbHOE BBIYHCIHMTENBHOE YCTPOWCTBO, paboTaromiee MO Tporpamme. TwHIibl
KOMIIBIOTEPOB: II€PCOHAJIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPBI, CYNEPKOMIBIOTEPbl. MOOHIbHBIE
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M WX HaszHaueHwe. [Ipomeccop. OmepaTuBHas U AOJTOBpEMEHHas
mamsTh. YCTpoiicTBa BBOJa W BbIBOma. CEHCOpPHBIA BBON, MAaTYUKA MOOWIBHBIX YCTPOWCTB, CpPEICTBA
OroMeTprudIecKol ayTeHTH(hUKAIHH.

Hctopus pa3BuTHS KOMIIBIOTEPOB M IporpaMMHoro obecneuenus. [lokonenus kommnpiorepoB. CoBpeMEHHbIC
TEH/CHIMH Pa3BUTHsI KOMIIbIOTEPOB. CyepKOMIIBIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbheiii kommbioTep. Ilpomeccop W ero xapakTepUCTHKH (TaKTOBask 4acToTa, Pas3psIHOCTD).
OmneparuBHas mnamaTh. JlonroBpeMeHHas MaMsiTh. YCTpoWicTBa BBOJa W BbiBoAa. OOBEM XpaHMMBIX JaHHBIX
(onepaTuBHAs MaMsITh KOMITBIOTEPA, )KECTKUM U TBEPAOTENbHBIN JHCK, IIOCTOSIHHAS NTAMSITh CMapT(oHa) U CKOPOCTh
JOCTyHa Ui pa3IMYHbIX BUAOB HOCUTEIEH.

TexHrka 6e30MacHOCTH M NpaBUIia pabOTHl Ha KOMITBIOTEPE.

IIporpammbl U 1aHHbIE

[Iporpammuoe obecriedeHne kommbioTepa. [lpuxiragHoe mporpammHOe obecriedeHne. (CHCTeMHOE
nporpamMMHoe obecnieueHune. CucTeMbl TporpaMMupoBanus. [IpaBoBast oxpaHa nporpamM U JJaHHBIX. becruiaTHeie 1
YCIIOBHO-O€CILIaTHBIC TporpaMmMbl. CBOOOAHOE IPOrpaMMHOE 00ECIICUCHHUE.

@aiinel 1 manku (karanoru). [lpuHIuner moctpoeHus daitnoBeix cucreM. [lomroe nvs daiina (manku). [TyTe
K (aitny (mamnke). Pabora ¢ daiinamu 1 KaTauoraMy cpeICTBAMHU OTIEPAlIMOHHON CHCTEMBI: CO3/1aHuE, KOITMPOBAHUE,
nepeMelleHne, NepenMeHOBaHne U yAaleHue (aiijoB u mamok (karanoros). Tumbl daiino. CBoiicTBa (aidiios.
XapakTepHble pa3Mepsl (haioB pa3IMYHBIX THIOB (CTpaHUIA TEKCTa, DIEKTPOHHAS KHHTa, GoTorpadus, 3amvch
MIECHH, BUACOKIIUI, TOJHOMETPAXHBIA (hriabM). ApxuBanus HaHHbIX. Vcmonb3oBaHHE MPOTrpaMM-apXHBaTOPOB.
daitnossiii MeHemKep. [Touck (ailyioB cpecTBaMU ONEPAIMOHHON CHCTEMBI.

KommnbroTepHbie BUPYCHI U IPyTUe BPEAOHOCHBIE MPOrpaMMel. [IporpamMmebl [uis 3aIUTHI OT BUPYCOB.

KomnbroTepHblie ceTu

OObenuHeHue koMIbloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, BeO-caiiT. CTpykTypa ajapecoB BeO-
pecypcoB. bpaysep. IlouckoBsie cuctembl. [lowck wH(pOpPMANMK MO KIHOYEBBIM CJIOBaM W IO H300pakKECHUIO.
HocToBepHocTs HH(pOpManny, Noay4eHHo! u3 MHTepHera.

CoBpeMeHHBIE CEPBHUCH HHTEPHET-KOMMYHHKAIIHH.

CeteBoii dTHKeT, 6a30BbIe HOPMBI HH(OPMAIIMOHHOW 3THUKH U TIpaBa mpu padote B MuTepHere. Ctparerun
Oe3onacHoro nosezieHus B MIHTepHere.

Teoperuyeckue 0CHOBbI HH(POPMATUKHU

HNupopmanus 1 ”HPOPMALMOHHBIE IIPOLECCHI

Wndopmarus — 0AHO U3 OCHOBHBIX IOHITUH COBPEMEHHON HAYKH.

Wndopmanus kak cBeAeHUs, NpeaHa3HAYeHHBbIE JUIS BOCIIPUATHS YEJIOBEKOM, U MH(pOpManus KaK JaHHbIE,
KOTOpPBIE MOTYT ObITH 00paboTaHbl aBTOMATU3UPOBAHHOM CHCTEMOH.

JMCKpeTHOCTh JITaHHBIX. BO3MOXHOCTH OMHUCAaHUS HENPEPHIBHBIX OOBEKTOB M TPOLECCOB C TOMOMIBIO
JUCKPETHBIX TaHHBIX.

WHdopmanmonHble TpoLecchl — TMPOLECCHl, CBSA3aHHBIE C XpaHEHHEM, NMpeoOpa3oBaHHEM U Mepeaadeit
JAHHBIX.

IIpencrasiaenne nagopmManuu

CumBon. Andasur. Momsocts andasura. PazHooOpasue s3pikoB U andaBuToB. EcTecTBeHHBIE U
dhopmanbHBIE S3BIKA. AJIaBUT TEKCTOB HA PYCCKOM si3bIke. JIBomdHEIH andaBut. KoandecTBO BCEBO3MOXKHEBIX CIIOB
(xoJ0BBIX KOMOWHANWH) (UKCHPOBAHHON JUTMHBI B JBoMYHOM andaBute. [IpeobpazoBanue modoro andasura K
nBonyHOMY. KoJlmuecTBO pa3auyHbIX CJIOB (PUKCUPOBAHHOW JAJIMHEI B an)aBUTe ONpeeIEHHON MOITHOCTH.

KomnpoBanue cuUMBOJIOB OJHOTO ain()aBUTa C IMOMOIIBIO KOJOBBIX CIIOB B JIpyroM andaBuTe, KOIOBas
TabauIa, T1eKOIUPOBAHAE.

JBonunsiii kox. [IpeacraBienue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B ABOMYHOM alipaBUTE.

WndopmanmonHblii 00bEM NaHHBIX. BUT — MUHMManbHAs eIMHHULIA KOJMYecTBa MH(pOpMAMKU — JBOUYHBIN
paspsan. Enuaniel n3aMepenus nHGOPMAaIMOHHOTO 00hEMa NTaHHEIX. but, 6aiiT, KImI00aiT, Merabait, ruradamT.

CkopocTb nepeaun JaHHBIX. EAMHUIBI CKOpOCTH Iiepeiaun JaHHbIX.



Koauposanue tekcroB. PaBHomepHbiii kox. HepaBHomepubiii kox. Koaupoeka ASCII. BocbMuOUTHBIC
koaupoBku. [Toustue o komupokax UNICODE. JlekoaupoBaHue cOOOIIEHUH ¢ HCIIOIb30BAHUEM PAaBHOMEPHOIO U
HepaBHOMEpHOTO Kona. MHpopMaunoHHbIH 00BEM TEKCTA.

Hckaxxenne nHGpoOpMauy npu neperaye.

OOwiee npeacraBiieHre O HU(PPOBOM NIPEACTABICHNUH 2y JMOBU3YaIbHBIX U JPYTUX HETIPEPBIBHBIX JAHHBIX.

Kopuposanwue ngera. L{BetoBsie Mmogenu. Moaens RGB. I'mybuna kogupoBanust. [lamurpa.

PactpoBoe u BekTopHOe mpezacTaBieHue u3oOpakeHuid. [lukcens. OueHka uHGOPMAMOHHOTO 00BEMA
rpaguIecKuX JAaHHBIX IS PACTPOBOTO N300paKEHHUSI.

Koauposanue 3Byka. PazpsiqHocTh 1 yactoTa 3anucu. KonndecTBo KaHAIOB 3aITUCH.

OneHka KOTMYECTBEHHBIX TApaMETPOB, CBSI3aHHBIX C MPEACTABICHHEM H XpaHEHHUEM 3BYKOBBIX (haiiioB.

NudopmanuoHHbie TEXHOJOTHH

TekcTOBbIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M HX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHHLa, ad3all, CTPOKa, CJIOBO, CUMBOJI).

TekcToBBIN IpoLeccOop — HHCTPYMEHT CO3AaHUs, peAakTupoBaHus U (GopmaTupoBaHusa TekcTos. [IpaBuna
Habopa Tekcra. PemaktupoBanne tekcra. CorictBa cumBoioB. Llpudt. Tumbsr mpudToB (pydrieHsIe, ¢ 3acedKamu,
MoHomupuHHbIe). TlomyxupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3aleB: TpaHMIBI, ab3alHBIA OTCTYII,
WHTEpBaJ, BelpaBHUBaHuE. [lapameTpsl crpanunpl. CtuneBoe hopMaTupoBaHue.

CrpykTypupoBanue UH(GOpPMALKHU € MOMOIIBIO CIIMCKOB M Ta0nui. MHOroypoBHeBble ciucku. [lob6aBneHne
TaOJIMILl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paKeHH B TEKCTOBbIC OKYMEHTHL. OOTekaHHMe H300paKCHHH TEKCTOM. BKIloueHHE B
TEKCTOBBIN TOKYMEHT AuarpamMm, GopmMyJsl, HyMEpaLuH CTPaHHLl, KOJIOHTUTYJIOB, CCBUIOK M APYTHX 3JIEMEHTOB.

IIpoBepka mpaBonucanus. PacctaHoBka nepeHocoB. ['0n0coBoil BBOA TekcTa. ONTHYECKOE paCIlO3HABAHUE
tekcta. KommeloTepHslil nepeBoa. Mcnonb3oBanue cepBucoB MHTepHEeTa AM1st 00pabOTKU TEKCTa.

Komnbiorepnas rpagmka

3HakOMCTBO ¢ TpaduyeckumMu penaktopamu. PactpoBble pucyHku. Hcnons3oBanue rpadudecKux
MIPpUMHUTHUBOB.

Omnepauuu pegakTHpOBaHHs rpadUuecKuX OOBEKTOB, B TOM dYHcie HUGPOBBIX (oTorpadmuii: M3MeHEHHE
pa3Mepa, oOpe3ka, TOBOPOT, OTpakeHHe, pabora ¢ obmactsamu (BBIAEIEHHE, KOIMMPOBAaHUE, 3aJIMBKA IIBETOM),
KOPPEKLMS [IBETa, IPKOCTU U KOHTPACTHOCTH.

BekropHas rpaguka. CozqaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEACTBAMHU TEKCTOBOT'O MPOIIECCOpa
WIN APYTHX NporpaMm (npuiioxenuit). Jlo0aBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

MyabTHMeAUiiHbIE Pe3eHTALUT

[MoaroroBka MynbTUMEIMHHBIX ipe3eHTannil. Cnaiin. JlobaBneHue Ha cnaiin Tekcta U n3odpaxenuid. Pabora
C HECKOJIbKMMH ClailaMH.

JHob6aBnenre Ha craiil ayAnoBU3YyaJIbHBIX JaHHBIX. AHUMAIMs. | MIepCChUIKH.

8 KJIACC

TeopeTuyeckue 0CHOBbI HH(POPMATUKHU

CucreMbl cUMCIeHUS

HenozunuoHHable 1 MO3UIMOHHBIE CUCTEMBI cuncienus. Andasut. OcHoBanue. Pa3sépuyras popma 3anucu
ymcina. [lepeBoa B I€CATUUHYIO CHCTEMY YHCE, 3alIMCAHHBIX B IPYTMX CUCTEMaX CUMCICHHUSL.

Pumckas cucrema cuuciieHusl.

JBonunas cuctema cumcienus. llepeBon menbrx yucen B mpenenax oT 0 mo 1024 B IBOMYHYIO CUCTEMY
cuncieHus. BocbmepuuHas cucrteMa cuucieHus. [lepeBon 4dmcen W3 BOCBMEPHUYHOM CHUCTEMBI B JIBOMUHYIO H
JecATUYHYI0O cucteMbl Hu obOparHo. IlectHanumarepuunas cucrema cuncieHus. IlepeBon uumcen w3
[IECTHAAIATEPHUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U IECATUYIHYIO CHCTEMBI U OOPATHO.

Apudmernuecke onepanuy B ABOMYHON CHCTEME CUUCIICHHS.

JJIeMeHTBI MaTeMaTH4YeCKO JTOTHKH

Jlornueckne BbICKa3bIBaHU. Jlornmueckue 3HA4YEHWS] BBICKA3bIBAaHWNA. OJIEMEHTapHBIE M COCTaBHBIC
BbICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKIHNSA, JIOTHYECKOE YMHOXEHHE), «MIn» (IU3BIOHKIIHS,
JIOTHYECKOE CIIOKEHHE), «He» (Jormyeckoe orpuuanue). Ilpuopurer normueckux omnepanuii. OmnpeneneHue
WCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CITM W3BECTHBI 3HAYCHHUS MCTHHHOCTH BXOSIINX B HETO AJIEMEHTAPHBIX
BbICKa3biBaHWM. Jlornueckue BoipakeHus. IlpaBumna 3ammcu jormueckux BbeIpaxeHuid. llocTpoenme Tabmuiy
HMCTUHHOCTH JIOTUYECKHUX BBIPAKEHHI.

Jlorndeckue aneMeHThl. 3HaAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMITBIOTEpA.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

HcnonHuTe M M ANTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIHH



[lonstre anroputma. MicnomHUTENH adrOpUTMOB. ANTOPUTM KaK TUIaH YIPABICHHS UCIIOTHUTENEM.

CgoiictBa anroputMa. CriocoOBI 3aIIMCH aJITOpUTMa (CIIOBECHBIH, B BHIIE OJIOK-CXEMBI, TIPOrpaMmMa).

AnroputMudeckre KOHCTpyKuuu. KoHCTpykius «cimegoBaHuey. JImHeWHbIM anroput™m. OrpaHMYEHHOCTh
JUHEHHBIX aJITOPUTMOB: HEBO3MOXXHOCTh TMPEAYCMOTPETh 3aBHCHMOCTH MOCJEIOBATENFHOCTH BBITOHAEMBIX
IEUCTBUI OT UCXOIHBIX JaHHBIX.

KoHcTpykuust «BeTBieHHE»: TMonHAs M HemoidHass (OpMbl. BrINoONHEHHME W HEBBIOJHEHUE YCIOBHS
(MCTUHHOCTB ¥ JIO)KHOCTB BBICKa3bIBaHUs). [IpoCThIe M COCTaBHBIE YCIOBUSI.

KoHCTpyKIusT «IIOBTOpEHUs»: IHMKJIBI C 33JlaHHBIM YHCJIOM TOBTOPEHHA, C YCIOBHEM BBITTONHEHHS, C
MEPEMEHHON LUKJIA.

Pazpabotka mis QopManbHOrO HCHONHUTENS AITOPUTMA, MPHUBOASAILIETO K TpeOdyeMoMy pe3ynbTaTy MpH
KOHKPETHBIX MCXOIHBIX TAaHHBIX. Pa3pa0oTka HECIOKHBIX aJrOPUTMOB C HCITOJIF30BAaHIEM ITUKJIOB M BETBICHUHN IS
ynpapineHus (OpMalTbHBIMH HCIIOTHHUTEISIMA, TakUMH Kak PobGor, Yepemamka, YepréxHuk. Bpmonnenne
ITOPUTMOB BPYYHYIO U Ha KoMIIbloTepe. CHHTaKcHYeCKHe U Jorndeckue ommoku. OTKasbl.

SI3bIK IpOrpaMMupoOBaHuUsA

S3e1k mporpammuposanus (Python, C++, ITackans, Java, C#, IIIkonbHBI ATTOpUTMIYECKHI SI3BIK).

Cucrema nporpaMMHUpOBaHUS: PEJaKTOp TEKCTa MporpaMMm, TPAHCIATOP, OTIAaTIHK.

[lepemennas: Tum, ums, 3HaueHue. Llensie, BeleCTBEHHBIE U CUMBOJILHBIE ITEPEMEHHBIC.

Omnepatop nprucBanBanus. ApuMeTHndecKie BRIPAKECHUS U MOPSIOK WX BRYUCIEHUS. OTniepaiuil ¢ 1eIbIMA
YHICIIaMU: TIETIOYUCIIEHHOE JAeTIeHNe, OCTaTOK OT JICICHUS.

Berenenuss. CoctaBHble yCiOBHSA  (3aIMCh  JIOTHYECKUX  BBID@KEHHWH HAa  H3ydaeMOM  fA3BIKE
mporpaMMupoBaHus). HaxoxneHne MUHUMyMa W MakCHMyMma W3 OBYX, TPEX H UeTHIpEX uucen. Perrenne
KBaJIPAaTHOTO YPaBHEHHS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

HuanoroBast oTnazka MporpaMM: IOLIAroBO€ BBINOJHEHHE, MPOCMOTP 3HAYEHWH BENMYUH, OTJIaJ0YHBIH
BBIBOJI, BEIOOP TOYKH OCTaHOBA.

Huka ¢ ycmoBuem. AnroputM EBkitnza aiist HaX 0K IeHUS HAUOONBIIETO OOIIEeTo IETUTENS ABYX HATYPaTbHBIX
yuces. PazOuenue 3anucu HaTypaJibHOTO YKCIIa B TO3UIIMOHHON CHCTEME C OCHOBAHUEM, MECHBIIIMM HIIM paBHBIM 10,
Ha OTICINIbHBIC TU(PHIL.

Hukn ¢ mepeMeHHOH. ANTOPUTMBI MPOBEPKH AETMMOCTH OIHOTO IENOr0 YHCla Ha JAPYroe, MPOBEPKH
HATypallbHOTO YHUCIIA Ha TPOCTOTY.

O6paboTka CUMBOJNBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) mepeMeHHble. [locumBonbHas oOpaboTka
cTpok. [loacuéT yacTOTHI MOSIBIIEHUSI CHMBOJIA B CTpOKe. BeTpoernbie GpyHKINHU 1151 00pabOTKU CTPOK.

AHaJIu3 aJropuTMoB

Omnpenenenne BO3MOXHBIX PE3yNbTaTOB pabOTHl aNrOpUTMa MPHU JAHHOM MHOYKECTBE BXOIHBIX JTaHHBIX,
orpe/iesieHre BO3MOXKHBIX BXOJHBIX JaHHBIX, TPUBOJSIINX K JaHHOMY PE3yJIbTary.

9 KJIACC

udpoBasi rpaMOTHOCTH

I'nobdanbHas cerb UHTEpHET U cTpaTeruu 0e30MacHOr0 NOBeeHUs B Hell

I'mo6anbnast cetb UnTeprer. IP-anpeca y3moB. CeTeBoe XpaHeHUE NaHHBIX. MeToAbpl HHIWBUIYAIBHOTO H
KOJIJIEKTUBHOTO pa3MelleHnss HOBoi nHpopmauuu B InTepHere. bonbine qanHbie (MHTEpHET-IaHHbIE, B YACTHOCTH
JaHHBIE COLIMAJIBHBIX CeTell).

[onsitue 00 mHpOpPMAIMOHHONW 0€30MacCHOCTH. YTPO3bl MH(POPMAIIMOHHONW 0€30MacHOCTH NMpHU paboTe B
ro0aIbHOW CEeTH W MEeTOJbl MpOoTUBOACHCTBUS WM. [lpaBmia Oe3omacHOl ayreHTH(UKanuu. 3amuTa JHYHOH
nHpopmanun B HMureprere. bezonacuele ctpaterun noseaeHus B MHrepuere. Ilpenynpexaenue BoBiedeHUs B
JIECTPYKTHBHBIE U KPUMHUHAIBHBIE ()OPMBI CETEBOM aKTUBHOCTH (KUOEpOYIUTMHT, PUIIHMHT U ApyTrue GOpMBI).

PaGoTa B uH(pOpPMAaIHOHHOM NMPOCTPAHCTBE

Bunsl pestensHocTH B MIHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHKALIMOHHBIE CEPBHCHI (IIOYTOBAs CIyxk0a,
BUZICO-KOH(PEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC CIIY>KOBI (KapThl, pacMCaHUs U JIPYTue), MOUCKOBBIE CITyKOBbI,
Ciy>kObl OOHOBJIEHHSI TPOTPAMMHOTO oOOecledeHrnss W Jpyrue ciy>KO0pl. CepBHUCHI TOCYZAPCTBEHHBIX YCIYT.
Ob6naunple XpaHuIUIIa JaHHBIX. CpeacTBa COBMECTHON pa3paboTKH TOKyMEHTOB (OHJaiH-0QuCcH). [IporpaMmMuoe
o0ecrieyeHue Kak Be0-CepBUC: OHJIAIHOBBIE TEKCTOBBIE U rpad)MuecKue pelakTopbl, Cpesl pa3padOTKU MPOrpaMM.

TeopeTHyeckue 0CHOBbI MH(POPMATHKH

MopenupoBanne Kak MeTO/ MO3HAHUS

Mogens. 3anaud, pemaemble ¢ HoMoUIblo MozenupoBanus. Kiaccudukanuu moneneil. MarepuanbHble
(matypHble) 1 UHQOpMAIMOHHbIE Mozenu. HempepbiBHBIE M AUCKpETHBIE MoJenu. VIMUTalMOHHBIE MOJIEINH.
Urpossie mogenn. OmieHKa aileKBaTHOCTH MOJIENTH MOJEIINPYEMOMY OOBEKTY M LIETSIM MOAEITUPOBAHISL.

Tabnuunbie mogenu. Tabnuia kak npeacTaBlIeHUe OTHOLICHUSI.



ba3zbr naHHBIX. OTOOP B TAOIHUIIE CTPOK, YIOBICTBOPSIONINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepiiuna, pedpo, nmyts. OpHEHTHpPOBaHHBIE M HEOpUEHTHpOBaHHbIC rpadnl. JauHa (Bec) pebpa.
BecoBas marpuua rpada. Jnuna mytu mexxay BepmnHamu rpada. [louck ontumansHoro myTta B rpade. HavansHast
BepIIrHA (MCTOYHHK) ¥ KOHEYHAs! BepIIrHA (CTOK) B OPUEHTHPOBAHHOM Tpade. Bruncienne KoamdecTsa myTeid B
HaIpaBJIeHHOM aIlMKJINYecKOM Tpade.

HepeBo. Kopenb, Bepmmna (y3en), Jauct, pedpo (ayra) aepeBa. Breicora nepesa. IlomnepeBo. [Tpumepst
WCTIONB30BaHuA AepeBbeB. [lepeOop BaprHaHTOB C MOMOILBIO IepeBa.

[lonsTre MaTemMaTHYeCKOW MOAENH. 3aqauu, perraeMple C TTOMOIIBI0 MaTeMaTHIeCKOTo (KOMITBIOTEPHOTO)
MonenupoBanus. OTIMYHe MaTeMaTHYECKOW MOJENU OT HaTypHOHW MOJENTH M OT CIIOBECHOTO (JIUTepaTypHOro)
omnucaHusl 00bEKTa.

OTanel KOMIBIOTEPHOTO MOETMPOBAHUS: TIOCTAHOBKA 3a/ladyd, MOCTPOSHHE MAaTeMaTHYeCKOH MOIel,
MporpaMMHasi pearn3aliis, TECTHPOBaHNE, POBEICHINE KOMIIBIOTEPHOTO IKCIIEPUMEHTA, aHATIU3 €T0 PEe3yIbTaTOB,
YTOYHEHHE MOJICIH.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

Pa3zpaboTka aJropuTmMoB U MporpaMmm

Paz0uenune 3amaun Ha nmoazagaun. CocTaBieHHE alrOPUTMOB M MPOTPaMM C MCIOJIb30BAaHHUEM BETBICHU,
LUKJIOB ¥ BCIIOMOTATEIbHBIX aJTOPUTMOB ISl YIPABJICHUS HCIIONHUTENEM POOOT WM APYrMMHU HCIIOTHUTEISMH,
TakuMU Kak Yepenanika, YepTEXHUK U IPYTUMU.

Tabnmuunabie BenmuumHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. (CocCTaBlIeHHE W OTJIagKa MpoTrpam,
peaIM3yIoNuX THIIOBBIC AJIT'OPHUTMbI O6pa6OTKI/I OAHOMCEPHBIX YHCIOBBIX MACCHMBOB, Ha OAHOM H3 S3BIKOB
nporpammupoBanust (Python, C++, Tlackanb, Java, C#, IlIkonbHbIii Anropurmudeckuii SI3bIK): 3amojHEHHE
YHICIIOBOTO MACCHBA CIyYailHBIMU YHCJIAMH, B COOTBETCTBHU C (OPMYIION WM IyTEM BBOJA YMCEN, HAXOXKICHHUE
CYMMBI DJIEMEHTOB MAacCHBa, JIMHEWHBIH TOWCK 3aJlaHHOTO 3HAYCHHS B MAacCHBE, MOJCYET 3JIEMEHTOB MacCHBa,
YAOBJICTBOPAOIINX 3aJaHHOMY YCJIIOBUIO, HAXOXACHUC MHWHHUMAJIbHOI'O (MaKCI/IMaIH)HOFO) 3JIEMEHTa MacCcCuBa.
CopTupoBKa MaccHBa.

O6paboTka MOTOKA JaHHBIX: BEIYUCICHHUE KOJIMYECTBA, CYMMBI, CPEIHET0 apr(PMETHUECKOT0, MUHUMAILHOT'O
Y MaKCUMAaJIbHOTO 3HaY€HUs SJIEMEHTOB IOCJIEIOBATEIBHOCTH, YIOBIETBOPSAIOIINX 33JaHHOMY YCIIOBHIO.

Ynpasienue

VYupaenenue. Curnan. OOpatrHas cBs3b. [lomydeHuwe curHamoB OT TU(POBBIX JaTIYNKOB (KacaHUS,
paccTosiHUs, CBETa, 3BYKa M Jpyroro). [IpuMmepbl HCIIOJNIB30BaHUS MPHUHIMIA OOPAaTHOW CBS3M B CHCTEMax
YIpaBIeHUS TEXHHYECKUMH YCTPOMCTBAMU C TIOMOIIBIO JATYUKOB, B TOM YHCIIE B pOOOTOTEXHHUKE.

[Ipumepsr poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIIPAaBIICHUS IBW)KEHHEM B TPAHCIIOPTHOW CHCTEME,
CBapouHasl JMHHS aBTO3aBOJ/Ia, ABTOMATH3WPOBAHHOE YIpaBJIEHHE OTOIUIEHHMEM JiOMa, aBTOHOMHAs CHCTeMa
yIpaBJIeHNUS TPAHCIIOPTHBIM CPEICTBOM H IPYTHE CUCTEMBI).

HNudpopManmoHHbIe TEXHOJIOTHH

JJ1eKTPOHHBIE TA0IMIbI

[onsitue 00 37EKTPOHHBIX TabauIax. THIBI JaHHBIX B SYCHKaX JICKTPOHHON TaOmuIlbl. PeqakTupoBaHue u
(dhopmatupoBanue Tabaum. BcrpoeHHble (GyHKOIMM IS MOWCKAa MaKCUMyMa, MHHUMYMa, CYMMBI W CPEIHETrO
apudmerndyeckoro. CopTUpOBKa MaHHBIX B BBHIIEJICHHOM nuamna3oHe. [loctpoeHme nmarpamm (TUCTOrpamma,
KpyroBasi iuarpaMma, TodeyHas auarpamma). Beibop tTuna quarpammel.

[IpeoOpazoBanue Gpopmyn mpu KormupoBaHuH. OTHOCHTENBHAS, a0COIOTHAS ¥ CMEIIaHHAS aJIpecallysl.

YcioBHBIE BBIYUCIEHHUS B AJIEKTPOHHBIX TaOiuiax. CyMMUpOBaHHE W TMOJCYET 3HAUEHUH, OTBEYAIOIINX
3ajaHHOMy ycioButo. OOpaboTka OoONbIIUX HAOOPOB JAaHHBIX. UHMCICHHOE MOJAEIMPOBAaHHE B 3JEKTPOHHBIX
Tabnunax.

HNudpopMannoHHbIe TEXHOJIOTHH B COBPEMEHHOM 0011eCTBE

Pone mH(OpMAIMOHHBIX TEXHOJIOTHMII B pPa3sBUTUM 3KOHOMHKH MHpa, CTpaHbl, perdoHa. OTKpHITHIE
o0Opa3oBaTenbHBIE PECYPCHI.

[Ipodeccun, cBsazanHble ¢ HHPOPMATUKOW U MHOOPMALIMOHHBIMU TEXHOJIOTHSIMU: BeO-qU3aifHep, IpOrpaMMHUCT,
pa3paboTYnK MOOHMIIBHBIX IPHIIOKEHUH, TECTUPOBIIMK, aPXUTEKTOP MPOrpaMMHOT0 00ecreueH s, CIIEUAIIICT 110
AHAJIN3Yy JaHHBIX, CUCTEMHBIN AIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 TH®OPMATHUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMA

Wzyuenne wH(DOpMAaTHKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS HANpaBIeHO HA JOCTIDKEHHUE
00y4arOIMMICS JTUIHOCTHBIX, METANPEIMETHBIX M TMPEIMETHBIX PEe3yIbTaTOB OCBOCHHUS COMEPKAHHS Y4eOHOTO
npeaMera.

JJMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pEe3yNbTaThl HMMEIOT HANpaBICHHOCTh Ha pEIIeHre 3aJad BOCIHTAHUS, Pa3BUTHI U
colpanu3auy 00y4aloUIuxcst CpeACTBAMH yUeOHOTO MpeaMeTa.

B pesynbraTe u3ydenus nHHOPMATHKU Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus y 00y4aroIerocs: Oyayt
c(hOpMHUPOBAHBI CIEAYIONINE TNYHOCTHBIE PE3YIIbTATHI B HaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IIEHHOCTHOE OTHOIICHUE K OTCYECTBEHHOMY KYJIBTYpPHOMY, UCTOPHUYECKOMY M HAyYHOMY HACICIHIO,
MMOHMMaHWe 3Ha4eHWs WH()OPMATHKHA KaK HAYKH B JKM3HH COBPEMEHHOTO OOINecTBa, BIAJCHHE JOCTOBEPHOW
nHpopMalmeil O TepeoBBIX MHPOBBIX W OTEYECTBEHHBIX MJOCTIDKEHHSX B 00macTH WHOOPMATHKHA U
MH(OPMAITMOHHBIX TEXHOJOTH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IU(PPOBON TpaHChOpMAIUH
COBPEMEHHOT0 001IIeCTBa;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpHEHTANNS Ha MOPAJIbHBIE IEHHOCTH U HOPMBI B CUTYaIlUsAX HPaBCTBEHHOTO BBIOOPA, TOTOBHOCTH OIEHUBATH
cBOE MMOBCACHUC U ITOCTYIIKH, a TAKIKE MMOBCACHUC U IOCTYIIKU APYTUX HIO,HGP'I C IMO3UILIMN HPABCTBCHHBIX M ITPABOBLIX
HOPM C YYETOM OCO3HAHHSA MOCIECTBUI MOCTYITKOB, aKTHBHOE HETIPUATHE aCOIMAIHHBIX TIOCTYIIKOB, B TOM YHCIE
B NHTepHETE;

3) rpa:kaIaHCKOro BOCIIUTAHUS:

IpeaACTaBJICHUE O COUMAJIBHBIX HOPpMAx U IpaBujiax MCKIMYHOCTHBIX OTHOIIICHUM B KOJIJICKTHUBE, B TOM YHUCJIC
B COIMABHBIX COODIIECTBAX, COOMIOACHNE IPaBUI OE30MMaCHOCTH, B TOM YHCJIe HABBIKOB O€301TacCHOTO TTOBEICHUS B
WHTEpHET-Cpelle, TOTOBHOCTh K pa3HOOOpa3HOW COBMECTHOH MAEATENBHOCTH TPH BBITIONHEHHH YUYEOHBIX,
IIO3HABATCJIBHBIX 3aJa4, CO3JaHUN y‘Ie6HI>IX IMIPOCKTOB, CTPEMJICHHMEC K B3aUMOIIOHMMAHWIO W B3aMMOIIOMOIIH B
Mpoliecce AToN y4eOHO! NeATENbHOCTH, TOTOBHOCTD OIEHUBATh CBOE MOBEIEHNE U MOCTYIIKA CBOUX TOBAPHUIIEH C
MTO3UINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIEACTBUAN TIOCTYITKOB;

4) HeHHOCTeH HAYYHOr 0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUYECKUX MIPECTaBIEHUH 00 nH(OpMaIui, HHOOPMAITMOHHBIX TPOIIeccax U
MH(OPMAITMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPAKTHUKU U COCTABIIAIOIINX 6330By10 OCHOBY IJId TIOHUMAaHHs CYyIIHOCTHU HaYQHOﬁ KapTUHBLI MUPa,

WHTEpec K 00yYeHHIO W TIO3HAHHIO, JTF0003HATEILHOCTD, TOTOBHOCTh M CIIOCOOHOCTHh K caM00OPa30BaHHMIO,
OCO3HAaHHOMY BBHIOOPY HANPaBICHHOCTH U YPOBHS 00YYEHUS B TalbHEHIIEM;

OBJIAICHUC OCHOBHBIMU HaBbIKaAMU I/ICCJ'ICILOB&TCHBCKOfI ACATCIIBHOCTH, YCTaHOBKAa Ha OCMBICJIICHUEC OIIbITA,
Ha6J’IIOI[eHI/II‘/II, IIOCTYIIKOB U CTPEMJICHHUE COBEPIICHCTBOBATD ITYTU NOCTHXKCHNA MHANBUAYAJIbHOT'O Y KOJIJICKTUBHOT'O
OIaromnoxyyus;

c(hOpMUPOBAHHOCTh WH(POPMAIIMOHHOW KYJIBTYPbl, B TOM YHCIIE HAaBHIKOB CAMOCTOSTENBHON pPabOTHI C
y4eOHBIMH TEKCTaMU, CIIPaBOYHOH JINTEPATYPOH, pa3HOOOPa3HBIMHU CPEICTBAMH WHPOPMAIMOHHBIX TEXHOJIOTHH, a
TaK)Ke YMEHHsSI CAMOCTOSITENIFHO OIPENENSTh eI CBOCT0 O0yUYeHHsI, CTABUTh U (POPMYIHPOBATH AJIsi ce0s HOBbIE
3alayn B y4&0e W II03HABATEIbHOW JESTEeIhbHOCTH, Pa3BHBATh MOTHUBHI M WHTEPECHl CBOEU ITO3HABATEIILHOM
JeSITENIbHOCTHY;

5) popMupoBaHus KyJbTYpPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 37I0POBBIO, YCTAHOBKA Ha 37I0POBI 00pa3
KU3HU, B TOM YHCJIE€ M 3a CYET OCBOCHHSI M COONIIONIEHUS TpeOOBaHWU OE30MacHOW 3KCILTyaTallud CpPEJCTB
I/IH(l)OpMaIH/IOHHI)IX 1 KOMMYHHUKAIITUOHHBIX TeXHOHOI‘Hﬁ;

6) TPY10BOI0 BOCIIMTAHMS

WHTEpeC K MPAKTUYECKOMY W3YYEHHUIO Tpodeccuii U Tpyaa B chepax NMpoPecCHOHATBLHOW AEITEIbHOCTH,
CBA3AaHHBIX C HHq)OpMaTHKOﬁ, IIporpaMMupOBaHuEM U I/IH(i)OpMaIII/IOHHBIMI/I TCXHOJIOTUSAMH, OCHOBAaHHBIMHU Ha
JOCTH)KEHUAX HayKH MHPOPMATUKH U HAYYHO-TEXHHYECKOTO MPOrpecca;

OCO3HaHHBIA BHIOOP M MOCTPOEHUE HHIUBUAYAIBHOH TPAcKTOPUM OOpa30BaHUS M KU3HEHHBIX ILIAHOB C
Y4IETOM JIMYHBIX W OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTMYECKOT0 BOCTIUTAHUSA:

OCO3HaHUE TII00ATHHOTO XapaKTepa HKOJIOTHIYECKUX MPOOJIeM U IyTel MX PEIIeHUs, B TOM YUCIE C YUETOM
BO3MOXKHOCTEH WHPOPMAIIMOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

8) ananTanuu o6yuaronmerocss K M3MeHSIIOIIUMCS YCIOBUAM CONMAJIBLHOI U NPUPOAHON cpebl:



OCBOCHHE 00YJAIOIIIIMHUCS COITHAIBHOTO OITBITa, OCHOBHBIX COITMAIBHBIX POJICH, COOTBETCTBYIONTNX BEIYIIICH
JEATEIFHOCTH BO3pacTa, HOPM M IIPABWJI OOIICCTBEHHOTO TOBEACHHS, GOPM COITMATHHON >KU3HH B TPYIIax U
COOOIIECTBAaX, B TOM YHCIIE CYIIECTBYIONINX B BUPTYAJIbHOM IIPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeI[MeTHI)IC pe3yabTaThl OCBOCHHA IMPOrpaMMbl  I10 I/IH(l)OpMaTI/IKe OTpaXaroT OBJIAACHUC
YHUBEPCAJIbHBIMHA y‘IC6HBIMI/I ,I[eﬁCTBPIHMPI — I[NO3HAaBaTCJIbHBIMHU, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

Ilo3naBaTe/abHbIE YHUBEPCAJIbHBIE YUeOHbIE AeiicTBUS

Ba3zoBrble jlornueckne geicTBus:

YMEHHUE OIpeNeNsaTh IMOHATHUS, CO34aBaTh OOOOILIEHUS, YCTAHABIMBAaTh AHAIOTUH, KJIACCHU(UIMPOBATH,
CaMOCTOSITEIBHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS KIacCH(PUKALIUK, YCTaHABIMBATH IPHYMHHO-CIICCTBEHHBIC
CBSI3U, CTPOUTD JIOTHUECKHE PACCYKICHHUS, AETIAaTh YMO3aKIIOUeHNs (MHIYKTUBHbIC, IeAYKTHUBHbIEC U 110 aHAJIOTUN)
U BBIBOJIBL;

yYMEHHUE CO034aBaTh, MPUMEHITH W NPEOOpa30BBIBATh 3HAKW M CHMBOJIBI, MOJACIHA W CXEMBI ISl PEICHHS
y4eOHBIX W IO3HABATEIbHBIX 33/1a4;

CaMOCTOSITETTFHO BEIOMPATh CI0co0 penieHns yaeOHOH 3a/1a4i (CPaBHUBATH HECKOIBKO BApUAHTOB PEIICHIIS,
BbIOMpaTh HauOoJIee MOAXOMAIININ C yYETOM CaMOCTOSTEIIBHO BBIACICHHBIX KPUTEPUEB).

ba3zoBbie uccaenoBaTeIbCKe AeiicTBUS:

(dbopMynupoBaTh BONPOCH], (UKCHUPYIOLIME pPAa3pblB MEXIY pPEalbHBIM M JKENATEIbHBIM COCTOSHHEM
CUTyauuH, 00bEKTa, U CAMOCTOSITEIBHO YCTAaHABIUBATh HCKOMOE U JTAHHOE;

OLICHMBATDh HAa IPUMCHUMOCTDb U TOCTOBEPHOCTH I/IH(i)OpMaHI/IIO, IMMOJTY4YCHHYIO B XOJ€ UCCICAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE MIPOIIECCOB, COOBITUH 1 MX MOCIEICTBUS B aHAJIOTHYHBIX
WIN CXOIHBIX CUTYalUsX, a TAK)KE BBIABUTaTh MIPEANONIOKEHHUS 00 UX Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

BBISBJISITH JE(UIUT WHPOPMAIIMH, JAHHBIX, HCOOXOIUMBIX JIJIS PEIICHHUS TIOCTABICHHOM 33/1a4M;

MIPUMEHSTh Pa3JIM4YHbIE METO/IbI, HHCTPYMEHTHI U 3aIlIPOCHI IIPU HOUCKE U 0TOOpe HH(OpMaLU WK JaHHBIX
13 UCTOYHHUKOB C Y4ETOM NPEATIOKEHHON Y4eOHOH 3a1auu U 3aJaHHBIX KPUTEPHUEB;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WHPOPMAIMIO PAa3JIMYHBIX BUIOB H
(hopM mpencTaBieHus;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMANbHYIO (opMy mpeicTaBieHus HHQOpMAIMKM M WIUTIOCTPUPOBATH
pelaeMble 3a7a9i HECIIOKHBIME CXeMaMH, IHarpaMMaMu, HHOM rpadKoH 1 UX KOMOUHAITUSIMH;

OLIEHMBAThH HAAEKHOCTh MH()OPMAIIUHN IO KPUTEPHUSIM, MPEIIOKEHHBIM yUUTEIEM WA CPOPMYITUPOBAHHBIM
CaMOCTOSITENBHO;

3G GEKTHBHO 3alIOMUHATH U CHCTEMAaTH3UPOBATh HHPOPMAILIHUIO.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE y4eOHbIe el CTBUSA

Oo0menne:

COTOCTABIISITh CBOM CYXKACHUS C CYXJIEHHSIMHU JIPYTHX YYACTHUKOB JIMaliora, OOHAPYXKHUBATH pa3zinyhe W
CXOJICTBO TO3ULIHIA;

MyOJINYHO MPECTABIATH PE3yIbTAaThl BBIMOJIHEHHOTO OIBITA (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITEIBHO BEIOUpATh (hOpMAT BBICTYILICHHS C YIETOM 33124 MPE3CHTAIMU U 0COOCHHOCTEH ayIuTOPHN
U B COOTBECTCTBUM C HHUM COCTABJIATH YCTHBIC W TMHUCBMCHHBIC TEKCTBI C HMCIIOJIB30BAHUEM HIIIIOCTPATUBHBIX
MaTepHaJIoB.

CoBMecTHas 1eATEJbHOCTD (COTPYAHUY€ECTBO):

MMOHMMAaTh W WCIOJh30BATh IPEUMYIIECTBA KOMAaHIHOW W WHAWBHUIYaJbHOW pabOTHl TpU pelIeHUH
KOHKPETHOH NMpOOJIEMBI, B TOM YHUCIIE TP CO3aHUK MH()OPMAIIMOHHOTO MPOIYKTa;

OpPUHUMATh 1Ieb COBMECTHOH HWH(OPMAIMOHHON JesTedbHOCTH 1O cOopy, 00paboTke, mepenadye,
dbopManuzanuu HMHOOPMAIMKM, KOJUIEKTHUBHO CTPOUTH JACWCTBUS IO €€ JIOCTHDKCHHUIO: paclpelessaTh poJjiy,
JIOTOBApUBATHCS, 00CYKIaTh MPOLIECC U PE3yIbTAT COBMECTHOH pabOTHI;

BBHIMOJIHATH CBOIO 4acTb paboTel ¢ uHpopManueil uiaM HHPOPMALMOHHBIM MPOLYKTOM, JOCTUTAs
Ka4uC€CTBCHHOTI'O pE€3yJibTaTa I10 CBOEMY HAIIPABJICHUIO 1 KOOPAUHHUPYS CBOU HGfICTBI/ISI C ApYyTUMHU YJICHAMH KOMaH/bI;

OIIEHMBATh KAYECTBO CBOETO BKJIaJa B OOIINI MH()OPMAIIMOHHBINA MPOAYKT O KPUTEPHSIM, CAMOCTOSITEIBHO
c(hOpMYJINPOBAaHHBIM yYaCTHUKaMU B3aUMOACHCTBHS;

CPaBHMBATH PE3YJIbTATHI C UCXOJHOM 3a/1aueil U BKJIa KaX/I0Tr0 WieHa KOMaHIbl B JOCTH)KEHHUE PE3yJIbTaTOB,
pasnensaTh chepy OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTE K MPEIOCTABICHUIO OTUETA TIEPE]T TPYITION.



PerysisiTUBHBIE YHHBepcaJIbHbIE y4eOHbIe AelicTBUSA

Camoopranuzanms:

BBISIBJISITH B )KU3HEHHBIX U YICOHBIX CUTYAIUSIX TPOOJIEMbI, TPEOYIOIIHNE PEIICHIS,

OPHUEHTHPOBATHECA B PA3NMYHBIX MOIXOAAX K MPUHATHIO pPelleHul (MHIWBUAyaIbHOE MPHUHATHE PEIICHUH,
MIPUHATHE PEIICHUH B TPYIITE);

CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM PEUICHHS 3a7aud (MU ero 4YacTh), BBIOUPATH CIIOCOO pEIICHUS
y4eOHOH 3a/1a4¥ ¢ yUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Npe/IaracMblc
BapUaHThI PEUICHU;

COCTaBJIATh IUIAH JACUCTBUI (IJIaH peaiu3allid HAaMEUEHHOIO ajiropuTMa peEIICHUs), KOPPEKTHPOBAThH
MPETIOKCHHBIN aJITOPUTM C YIETOM IMOJTyUYEHHUS HOBBIX 3HAHUH 00 M3y4aeMOM O0OBEKTE;

MIPOBONTH BHIOOP B YCIOBUSAX MPOTHBOPEUNBON MH(POPMAIHH U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CamokoHTpoJIb (peduiekcusi):

BIIQJICTh CIIOCO0aMU CAMOKOHTPOJISl, CAMOMOTHUBAIINH U pedIieKkcuy;

JaBaTh OIEHKY CUTYAIlUH | TIpejiaraTh IiaH e€ N3MEHEeHHS,

YUHATHIBATh KOHTEKCT U MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH pellleHn: yueOHOi 3a1aun,
aJanTHPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSTEIbCTBAM;

OOBSICHATH MPUYMHBI JOCTHKCHUS (HEIOCTHKCHHS) PE3y/IbTaTOB HH()POPMAIIMOHHON NEATEIBHOCTH, 1aBaTh
OIIEHKY IPHOOPETEHHOMY OITBITY, YMETh HAXOAWTh MO3UTHBHOE B MPOH3OIIEAIICH CUTYAIUH;

BHOCHUTHh KOPPEKTHBBI B [ESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHHUBIIHMXCS CHUTYaIUi,
YCTAHOBJICHHBIX OIIUOOK, BO3HUKIIUX TPYTHOCTEH;

OIIEHWBATh COOTBETCTBUE PE3YNIbTATA IIETTH U YCIOBHSIM.

IMOUMOHAIbHBbIA MHTEJJIEKT:

CTaBUTH ce0s1 Ha MECTO APYroro 4€jJ10BC€Ka, IOHUMAaTh MOTHUBBI U HAMEPECHUA APYTOTO.

I[MpunsaTHE cedst U APYTUX:

OCO3HaBaTh HEBO3MOYKHOCTh KOHTPOIMPOBATH BCE BOKPYT JaKe B YCIOBUSAX OTKPHITOTO JOCTYIA K JFOOBIM
00bEéMaM HH(POPMALIH.

HNPEIMETHBIE PE3YJIBTATDBI

K koHIty 00ydeHus B 7 Kjacce y o0yJaroierocs OyayT copMUpOBaHbI CICAYIONINE YMCHUS:

MOSICHATh HAa TMpPHUMEpPax CMBICT TMOHATUH «WHpOpPMAIULY, «HMHOOPMAIIMOHHBIA TMpolece», «00paboTka
HHPOPMAITUIY, «XpaHeHHEe HHHOpMAIIHNY, «Iepeaada HHGOpMAIHm»,

KOJIMPOBATh U JIEKOJUPOBATh COOOIICHHUS 110 33JaHHBIM MTPAaBUJIaM, IEMOHCTPHPOBATH TOHUMAaHNE OCHOBHBIX
MPUHIMIIOB KOAUPOBaHUS HHPOPMAITUH Pa3TUdHON PUPOJIBI (TEKCTOBOM, TpaduiuecKoil, ayamo);

CpaBHHUBATH JUTUHBI COOOIICHNUH, 3aMMCAHHbIX B Pa3JIMYHbBIX aj(aBUTaX, ONEPUPOBATH CTUHUIIAMH U3MEPCHHS
WHPOPMAITMOHHOTO 00BEMA U CKOPOCTH TIepelauu TaHHBIX;

OLIEHMBATh M CPABHUBATH Pa3MEPhl TEKCTOBBIX, TpaQUeCcKHX, 3BYKOBBIX (ailyioB U BHIeO(DAIiOB;

MPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOHCTB XpaHEHHs W mepenadd HH(GOpPMAlMH, CPaBHUBATH HUX
KOJINYECTBCHHBIC XaPAKTEPUCTHKH;

BBIJICJISITh OCHOBHBIE 3Tallbl B UCTOPUHM M IMOHUMATh TEHJCHIIUU PA3BUTHS KOMIIBIOTEPOB U MPOrPaMMHOTO
obecneyeHus;

MOJYyYaTh U UCIOJIL30BATh HHPOPMAIHIO O XapaKTEPUCTHKAX MEPCOHATLHOTO KOMITBIOTEPA U €r0 OCHOBHBIX
aneMenTax (Tpoleccop, onepaTuBHas MaMsTh, JOJITOBPEMEHHAS ITAMSITh, YCTPONCTBA BBOJIa-BbIBO/A);

COOTHOCHUTH XapaKTePUCTUKH KOMITBIOTEPA C 33/Ia4aMH, PEIIaeMbIMHU C €r0 MIOMOIIBIO;

OPHCHTHUPOBATLCS B HMEPAPXUUCCKOW CTPYKType (aioBOH CHUCTEMbI (3alUCHIBATH MOJIHOE HMMs (haiina
(karamora), myth K Qaitmy (KaTajory) IO WMEKIEMYyCs ONHCAaHUI0 (HaMIOBOM CTPYKTyphl HEKOTOPOTO
MH(OPMAITMOHHOTO HOCUTETIS);

paborate c (aiIoBOW CHCTEMOH NEPCOHAIBHOIO KOMIIBIOTEpAa C HCIIOIB30BaHUEM TpadUuecKoro
nHTepdelica, a MIMEHHO: CO3/1aBaTh, KOIIMPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATD, YAASATH U ApXUBUPOBATH (haiiibl
W KaTaJIOTH, UCIIOJIh30BaTh AaHTUBUPYCHYIO IIPOTPaMMY;

MPEJCTaBIsITh PE3YJIbTaThl CBOEH JEATENHbHOCTH B BHJAE CTPYKTYPUPOBAHHBIX WILTFOCTPHPOBAHHBIX
JIOKYMEHTOB, MYJbTUMEINHHBIX MPE3CHTAIHIA;

uckaTh nHpopmaiuio B HTEpHETE (B TOM YHCIIE, MO KIFOYEBBIM CIIOBaM, 10 M300PaKEHHIO), KPUTHUIESCKU
OTHOCUTBCS K HaWjeHHOW HWH(pOpMAalWU, OCO3HAaBas OMACHOCTH JIS JMYHOCTH U OOIIEeCcTBA paclpoCTpaHEHUS
BPEIOHOCHOM MH(OPMAIINH, B TOM YHCIIE IKCTPEMUCTCKOTO M TEPPOPUCTHUYECKOTO XapaKTepa;

MIOHUMATb CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCTIOJIB30BaTh COBPEMEHHBIE CEPBHUCHI MHTEPHET-KOMMYHHKAIINH;



coOmoaate TpeOOBaHWS OE30MACHON OKCIUTyaTallMd TEXHUYECKHUX CpeACTB HH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOIIOTHI, COOIII0IaTh CETEBOH ITHKET, 0a30BbIe HOPMbI HHPOPMAITMOHHON 3THKHU U MpaBa
pu paboTe ¢ MPUIOKEHUSIMU Ha THOOBIX YCTpOHCTBax U B IHTepHETE, BRIOMpATh O€30MaCHBIC CTPATETHH TTOBEICHUS
B CETH;

MPUMEHATh  METONbl  NPOPWIAKTAKA  HETATHBHOTO  BIUSHHUS ~ CPEACTB  MH(POPMAIMOHHBIX |
KOMMYHUKAIITMOHHBIX TEXHOJIOTUNA Ha 3I0POBbE MOJIH30BATEIS.

K xoniy oOydenus B 8 kiacce y o0ygaromerocst 0yayT copMUpOBaHbI CIEAYIONINE YMEHUS:

MOSICHSITH Ha MPUMEPAX Pa3INyusl MKy NO3UIMOHHBIMU M HEMO3UIIMOHHBIMU CHCTEMaMH CUUCIICHUS;

3aMychIBaTh U CpaBHUBATH Lenble yrcaa oT 0 1o 1024 B pa3nuyuHbIX MO3UIMOHHBIX CUCTEMAaX CUMCIEHHS (C
OCHOBaHMAMHU 2, 8, 16), BHIMOIHATL apH(PMETHICCKIE OTIepaIiii Hal HIMU;

PacKpBIBAaTh CMBICII TOHATUH «BBICKa3bIBAHHUEY, «JIOTHYECKAs ONEPALINS», «JIOTHIECKOE BBIPAKEHUE,

3aMyChIBaTh JIOTHUECKHWE BBIPAXKEHUS C HCIIOJIB30BAaHUEM JIU3BIOHKIINM, KOHBIOHKIMHM M OTPULIAHUS,
ONpEAENATh UCTHHHOCTH JIOTHYECKHX BBIPA)KEHHM, €CIIM W3BECTHBI 3HAYEHUS HCTHHHOCTH BXOISIIMX B HETO
[IEPEMEHHBIX, CTPOUTH TAOIUIIBI HICTUHHOCTH JUIS JIOTHYECKUX BBIPAsKCHUH;

PacKpbIBaTh CMBICH MOHITUH «HCIOJHUTENbY», «AJITOPUTM», «IIPOTpaMMay», MOHUMAas Pa3HUIY MEXIY
ynoTpeOIeHnEM STHX TEPMUHOB B OOBICHHON peuun U B HH(QOpMaTHKE;

OIIMCBHIBATh AITOPUTM PEILEHHS 3aa4y Pa3InUHbIMU CIIOCOOaMH, B TOM YHUCIIE B BUAE OJIOK-CXEMBI;

COCTaBJIAITh, BBIIOIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE alTOPUTMBI C UCTIOIb30BAHUEM BETBICHHUN
W IMKJIOB JIJIsl YIPaBJICHUS UCTIOHUTEINSIMHE, TAKUMHU Kak PoOoT, Uepenamka, YepTéxHuUK;

HCIOJIBb30BaTh KOHCTAHTHI M IEPEMEHHbIE Pa3IMYHBIX TUIIOB (YHCIIOBBIX, IOTHUECKUX, CAMBOJIBHBIX ), & TAKKE
CoJIeprKalllie UX BBIPAXKEHHUS, UCIIOJIB30BATh ONEPaTop MPUCBANBAHNUS;

WCTIONB30BaTh MPH pa3paboTKe MPOrpaMM JIOTHYECKHUE 3HAUCHHUS, ONIEPAIlH U BEIPRKCHUSI C HUMU;

aHAJIM3UPOBATh IMPEIOKEHHbIE aJITOPUTMBI, B TOM UYHWCIIE ONPENENATh, KaKhe pe3yabTaThl BO3MOXKHBI MPU
33JJaHHOM MHOXECTBE HCXOAHBIX 3HAYCHU;

CO3/1aBaTh M OTJIAXKHUBATh IPOTPAMMBbI Ha OJJHOM U3 s13bIKOB porpammupoBanus (Python, C++, [Tackains, Java,
C#, lIkonbHBIH ANTOpUTMHYECKHH SI3BIK), peanu3yonire HeCI0KHbIC allrTOpUTMBI 00pa0OTKH YMCIOBBIX TAHHBIX C
HCIIOJIb30BaHUEM LIUKIIOB U BETBICHUH, B TOM YUCIIE PEATU3YIOIINE MPOBEPKY ACTUMOCTH OJHOTO IIEJIOT0 YUCIIa Ha
Ipyroe, MPOBEPKY HAaTypaJbHOT'O YUCIIa Ha IIPOCTOTY, BbIAETICHUS U U3 HATYPAIBHOTO YUCIIA.

K xonIty oOydenus B 9 kiacce y o0ygaromerocs 0yayT cOpMUpPOBaHBI CIEAYIONINE YMEHHS:

pa3buBaTh 3a7aud Ha I0JA33Jayd, COCTaBJIAThH, BBIIOJNHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOXKHBIC
NTOPUTMBI C UCIOJB30BAHUEM BETBJIEHH, IMKIOB M BCIIOMOTAaTENbHBIX alTOPUTMOB Ui YIPABICHUS
HCTIOTHUTEISIMU, TaKUMHU Kak Po6oT, Uepemamnika, UepTEXHUK;

COCTaBISITh M OTJQXKUBATh IPOrPaMMBbl, PEATU3YIOLINE THIIOBBIE AJITOPUTMBI OOPAOOTKM YHMCIIOBBIX
MOCJIEZIOBATEIbHOCTEH MM OJJHOMEPHBIX HYHCJIOBBIX MAaCCHUBOB (TIOMCK MaKCUMyMOB, MUHHMYMOB, CYMMBbI WJIH
KOJIMYECTBA JJICMEHTOB C 3a/IaHHBIMH CBOWCTBAaMH) Ha OJHOM W3 53bIKOB mporpammupoBanus (Python, C++,
[Nackans, Java, C#, llIkonsHbIH ANropuTMIYeCKUi SI3bIK);

PacKphIBaTh CMBICH IMOHATHH «MOZETbY», «MOJEIMPOBAHME», ONPENEeNATh BUABI MOJENEH, OLEeHUBATb
a/ICKBaTHOCTH MOJIEITN MOJICIUPYEMOMY OOBEKTY U LEISIM MOJCITHUPOBaHUS;

WCHONB30BaTh rpadbl U JEpeBbs Al MOACIMPOBAHHS CHUCTEM CETEBOM M HEPApXUUYECKOH CTPYKTYpBI,
HaXOJWTh KpaT4alIii myTh B rpade;

BBIOMpATh croco0 MPENCTaBICHUs JaHHBIX B COOTBETCTBUM C MOCTABICHHOHN 3ajaueil (TaOJWIBI, CXEMBI,
rpaduKH, JHarpaMMbl) C UCTIOJIB30BAaHHEM COOTBETCTBYIOIIUX IPOTPaMMHBIX CPEIICTB 00pabOTKH JaHHBIX;

WCTIONB30BaTh 3JIEKTPOHHBIE TAOIHULbI A1 00padOTKH, aHaIM3a M BU3yaIM3alud YHCIOBBIX JAHHBIX, B TOM
YHcyIe ¢ BbACTICHNEM JUana3oHa TaOIMIbl U yIIOPSA0UYMBaHUEM (COPTHPOBKOIL) €0 3JIEMEHTOB;

CO3JIaBaTh U MPUMEHSATH B DJICKTPOHHBIX TaOIUIAX POPMYJIIBI JJIsi PACYETOB C UCTIOJIL30BAHUEM BCTPOCHHBIX
apupmerndeckux (QyHKUUH (CYMMHpPOBaHHE M TMOJACYET 3HAYCHWH, OTBEYAIOUIMX 33JaHHOMY YCJIOBHIO, CpelHee
apuMeTHIecKoe, NOUCK MAKCUMAJIbHOTO 1 MUHUMAaJIBHOT'O 3HaYEHUSs ), aDCOIIOTHOM, OTHOCUTEIHHOM, CMELIaHHON
aJipecarvy;

WCTIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI JIUIsl YUCICHHOTO MOJEIMPOBAHMS B MPOCTHIX 3a]adaX W3 PasHbIX
MpeIMETHBIX 001acTeid;

WCTIONIF30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCH! (B TOM YHCIIE KOMMYHHKAIMOHHBIE CEPBHCHI, OOJa4HbIE
XpaHWIHINA TAHHBIX, OHJIAHH-IPOrpaMMBbI (TEKCTOBEIC U TpaduyecKre peaKToOphl, Cpebl pa3paboTKH)) B y4eOHOH
Y TIOBCETHEBHOMN AEATEIBHOCTH;

MPUBOIUTH NPUMEPHI UCIIONB30BAHUS F€OMH(DOPMAIIOHHBIX CEPBUCOB, CEPBUCOB FOCYJapCTBEHHBIX YCIYT,
00pazoBaTenbHBIX CEpPBUCOB MIHTEpHETA B yUeOHOM 1 TTOBCEAHEBHOM NIEATEIHLHOCTH;



UCTIONb30BaTh PA3IMYHbIE CPEACTBA 3aIIUTHI OT BPEJOHOCHOTO NMPOTPAMMHOI0 OOECHEYEHHs, 3aIlNINaTh
MEePCOHAIBbHYI0 HH(POPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA M €ro MOCJIEACTBUN (pa3riamieHus, ITOIMEHHI,
yTpaThl JAHHBIX) C YIETOM OCHOBHBIX TEXHOJIOTHYECKHUX U COLHATIBHO-TICUXOJOTHYECKIX aCTIEKTOB HCIIOIb30BaHMUS
cetu MHTepHeT (ceTeBas aHOHMMHOCTH, IHU(POBOH CIlleN, ayTEHTUYHOCTH CYOBEKTOB M PECYypCOB, ONACHOCTh
BPEIOHOCHOTO KO/Q);

pacmo3HaBaTh TOMBITKH M MNpPEAYNpPEeKIaTb BOBJICUCHHE ce0sl W OKPYKAIOMIUX B JNECTPYKTUBHBIE U
KpUMHHAJIbHBIE OPMBI CETEBOM aKTUBHOCTH (B TOM 4KCie KHOepOYJUIMHT, (PUILIHHT).
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Pazpnen 3. UndgopMmannoHHbie TEXHOJIOTHH
3.1 TekcToBbIE TOKYMEHTHI 6 1 bubmnorexa LIOK
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' POrp P https://m.edso0o.ru/7f418516
53 AHAIIS A15o o ) bubmoreka IIOK
. HaJIn TrOpuTMOB
fIrop https://m.eds00.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

9 KIIACC

KoanuecTBo yacoB

DyeKTpoHHBIE (LM (pPOBLIE)

Ne ni/m HaumenoBaHMe pa3aesoB U TeM NPOrPAMMbI KouTtposbHbie IIpakTHYecKue
Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Pasznen 1. HudpoBas rpaMoTHOCTH
11 I'mobanpHast cets IHTEpHET U cTpaTeruu 3 bubmmorexa [IOK
' 0€30MaCHOT0 MOBEIEHHS B HEM https://m.edsoo.ru/7f41a7d0
bub6 OK
1.2 PaGora B mHpOpMAIMOHHOM IPOCTPAHCTBE 3 h:tlpg:l;ll(;;i:;asi.ru 17§41a7d0
Hroro mo paznemy 6
Paznen 2. TeopeTndyeckue 0CHOBbI MH(POPMATHKH
bub6 OK
2.1 MopenupoBaHUE KaK METOJI TIO3HAHMS 8 1 h:tlpg:l;ll(;;.egijasi.ru 17§41a7d0
Hroro no pazzaeny 8
Paznen 3. AAropuT™Mbl M NPporpaMMHpPOBaHUeE
3.1 Pazpaborka anro 0 orpa 6 1 bubamoreia LIOK
. T T'OPUTMOB U ITPOTpaMM
P HTop POrp https://m.edsoo.ru/7f41a7do0
bubmunoreka IIOK
3.2 2
Ympapaetiie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopManoHHbie TEXHOJIOTHH
bubmunoreka IIOK
41 HEKTPOHHbIE TA0AHLIEI 10 https://m.edsoo.ru/7f41a7do0
492 WHdopmamoHHbIE TEXHOJIOTHHA B COBPEMEHHOM 1 Bbubmuorexa LIOK
' obmiecTse https://m.edsoo.ru/7f41a7d0
Hroro 1o pazneny 11



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc

PesepsHOE Bpems

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 0
MNOYPOYHOE INTAHUPOBAHHUE
7 KJIACC
N KoaunyecTBo 4acos Jlata DJIeKTPOHHbIe U (POBbIE
- Tema YpokKa KoﬂTpo.m,Hl,]e HpaKTI/I‘IECKHe oﬁpasonaTe.nbm,le
n/n Bcero H3y4YeHUust
padoThI padoThI pecypcsl
KomneioTep — yHuBepcaabHOe
BBIYUCIIUTEIBHOE YCTPOHCTBO,
1 paboTaroiiiee 1o H}};OFI;aMMe. TexHuka 1 brbmmorexa LIOK
https://m.edsoo.ru/8al521d2
0e301acHOCTH | MIpaBUIia padOTHI HA
KOMIIBIOTEDPE
5 Hcropus u coBpeMeHHbIE TEHACHIUU 1 bub6imoreka [IOK
PasBUTHS KOMITBIOTEPOB https://m.edsoo.ru/8a1523ee
[IporpammHuoe obecnieuenne
3 K(E)MHEIOTepa. [IpaBoBas oxpana 1 bubmmorexa LIOK
https://m.eds00.ru/8a152826
MPOTPaMM M JJAHHBIX
4 @aiinel 1 manku. OCHOBHBIE OTIEPaAIUH C 1 bubanoreka [HOK
daiiaMu 1 nankamMu https://m.edsoo.ru/8al52a74
5 ApxwuBarus 1aHHbIX. Vcmons3oBaHme 1 bu6mmoreka IJOK
POTrpaMM-apXuBaTOPOB https://m.edsoo.ru/8al52cfe
5 KomMmnerorepHslie BUpYCHI U 1 Bub6immoreka [IOK
AHTUBUPYCHBIE TIPOTPAMMBI https://m.edso0.ru/8a152f74
7 Kommsrorepusie cetu. [Touck 1 bu6mmotexa [IOK
uHpopMaIuu B cetr MIHTepHET https://m.edso0.ru/8a153244
Ceanciﬂ WHTEPHET-KOMMYHHUKAIIHH. BuGmiorexa LIOK
8 CereBoii aTuket. CTpaTerun 1

6e3onacHoro nosezieHus B laTepHere

https://m.edso0.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

bubmmoreka [IOK

? MrQopMALIS 1 AaHiEIC https://m.eds00.ru/8a161966
bubmmoreka [IOK
10 Hibopmautonibie mpoueces: https://m.edsoo.ru/8al6le2a
1 Pa3nooOpasme S361K0B 1 andaBUTOB. bubmmoreka [{OK
EcrecTBeHHBIC U ()OpPMATTBHBIC SI3BIKU https://m.edsoo.ru/8al61fec
12 JBownunsrii andasut. [IpeodpazoBanne Bu6mmoreka [IOK
106010 andaBuTa K JBOUIHOMY https://m.eds00.ru/8a162186
13 [IpencraBnenne JaHHBIX B KOMITBIOTEPE bubmmoreka [HOK
KaK TEKCTOB B IBOUYHOM asi(haBUTE https://m.eds00.ru/8a162316
Enuanner m3mepenus napopMauu u bubmmoreka [HOK
14
CKOPOCTH Tepeiauu JaHHbIX https://m.edso00.ru/8a16249c
15 Koauposanue texctoB. PaBHOMepHBIE U Bu6mmoreka [IOK
HEPaBHOMEPHBIEC KOIbI https://m.edsoo.ru/8a1625f0
16 JlexonupoBaHue cOOOIICHUH.
NudopmaiimonHbiii 00bEM TeKCTa
17 HudpoBoe npencrasienne bub6imoreka [IOK
HETIPEPhIBHBIX JAHHBIX https://m.edso0.ru/8a162848
Koauposanue nieta. Orenka
18 nH(GOPMAITMOHHOTO 00BEMA bub6imoreka [IOK
rpaduYecKuX JaHHBIX JJIs PACTPOBOTO https://m.edso0.ru/8a1629ec
M300paKeHHS
bu6mmoreka IJOK
19 Kommporasie seyia https://m.edsoo.ru/8al162b72
Pezepsuslii ypok «KoHTponbsHas paboTta
20 o TeI:)Me "H;ICI)HCTaBHeHTPi ’ bubmmorexa LIOK
https://m.edsoo.ru/8a162d02
uHpopMaun'»
TexkcToBbIE TOKYMEHTBI, X BBOJ U BuGmmorexa [IOK
21 pPEAAKTHUPOBAHHUE B TEKCTOBOM

nporieccope

https://m.edso0.ru/8al62e7e



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e

@OpMaTI/IpOBaHI/Ie TCKCTOBBIX

bubmmoreka [IOK

22 JTOKYMECHTOB https://m.edso0.ru/8a162fe6
23 [Tapametps! crpanunbl. CIUCKH U Bu6mmoreka LIOK
TaOIHIIBI https://m.edsoo.ru/8al632d4
24 BcTaBka HETEKCTOBEIX 00BEKTOB B bubmmoreka [JOK
TEKCTOBBIC JTJOKYMEHTBI https://m.edso00.ru/8a1632d4
WnTennextyanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
26 O06001IeHNe U CUCTeMAaTH3alMs 3HAHUH bubnmnoreka IJOK
1o TeMe «TeKCTOBbIC TOKYMEHTBI» https://m.eds00.ru/8a1635c2
97 I'paduueckwuii pegakrop. Pactposbie Bu6mmoreka [IOK
PHUCYHKH https://m.eds00.ru/8a163874
08 Onepanuu pegaKTHPOBAHUS bubmmoreka [HOK
rpadudecKkiux 00bEKTOB https://m.edso0.ru/8a1639d2
29 BexTopnas rpaduka Bubmmorexa LIOK
https://m.eds00.ru/8a163b30
O60011eHre U cUcTeMaTU3aIHs 3HAHUH
30 o Teme «KomnbroTepHas rpadukay. bub6imoreka [IOK
ITpoBepounas padora / Beepoccuiickas https://m.edso0.ru/8a16404e
poBepoyHas padora
Pezepsuslii ypok. O0o0meHne u
31 CI/ICTIe)MaTmZIIJ)I/I;I 3HaHI/II?Im / bubmmorexa [IOK
. https://m.edso0.ru/8a164828
Bcepoccutickas npoBepouHast pabora
32 IToaroroBka MyJabTUMEAUHHBIX bu6mmoreka IJOK
Mpe3eHTAINUN https://m.edsoo.ru/8al1642c4
33 JloGaBieHure Ha ciaii ay JMOBU3YyaIbHBIX bubnmnoreka [HOK

JaHHBIX, aHUMAallu U TUIICPCCBIJIOK

https://m.edso0.ru/8a164472



https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472

O60011eHne U cucTeMaTu3alys 3HaHUH
34 o TeMe «MyJabTUMeuITHbIE
MPE3CHTAINI

OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34

bubmmoreka [JOK
https://m.edso0.ru/8a164652



https://m.edsoo.ru/8a164652

8 KIIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIe U (POBbIE

Ne Jara
Tema ypoxa Koutponbubie  IpakTHyeckue oGpa3soBare/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
1 Heno3uimoHHble ¥ MO3UIMOHHBIE 1 bubmmoreka [IOK
CHCTEMBI CUHCIICHIS https://m.edso0.ru/8a1649¢e0
2 PazBepnyTas ¢popma 3amuicu uncia 1 bubmoreta LIOK
https://m.edsoo.ru/8al64ba2
BOHMYHAS CHCTEMA CUMCIICHUS.
3 ipn(bMeaneCKHe orepanyy B ABOUYHON 1 bubmoreta LIOK
https://m.edso0.ru/8a164d96
CHCTEME CUHCIICHUS
4 BocemepuyHas cuctema cyuciIeHus 1 bubmoreta LIOK
https://m.edso0.ru/8a165296
5 [llecTHanaTepryIHASE CUCTEMA CUHCIICHHS 1 brbamorexa LIOK
https://m.edso0.ru/8a16549¢
5 O00011IeHNE ¥ CUCTEMATU3aIIUs 3HAHU T 1 bubnuotexa [IOK
1o Teme «CUCTEMBI CUUCIICHUN https://m.edso0.ru/8a16564c
7 Jlornueckue BEICKA3bIBAHUS 1 BH6HHOTeKa HOK
https://m.edsoo.ru/8a1657fa
8 Jlorudeckue onepamnyu «m», KN, «HE» 1 bubamorexa LIOK
’ ’ https://m.eds00.ru/8a165b56
9 OrmpeneneHne CTHHHOCTH COCTAaBHOTO 1 bubmuoreka [IOK
BBICKAa3bIBaHU https://m.edsoo.ru/8a165cf0
10 Tabnuipl HICTUHHOCTH 1
butmmoreka [IOK
1 Jloriieckite dieMEHTEl ! https://m.edsoo.ru/8a165e94
12 KontposbHas pabota o Teme 1 1 bu6mmotexa [IOK

«DIIEMEHTHI MAaTEMaTHUCCKOM JIOTUKID)

https://m.edso0.ru/8a178c38



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

ITonsitue anroputma. Ucnonuurenu

bubmmoreka [IOK

13 aIrOPUTMOB https://m.edso0.ru/8a17949¢
14 CeoticTBa anroputMa. CriocoObI 3anucu bubaunoreka [JOK
aNropuT™Ma https://m.edso0.ru/8a179606
15 AnropurMudeckast KOHCTPYKITUS
«cnenoBaHuey. JINHENHBIN aNrOpUT™M
16 ANTOpUTMHUYECKAs! KOHCTPYKLIUS
«BETBIIEHUEY: TIOJTHAs ¥ HETOTHAsT (popMBI
17 AnropurMudeckast KOHCTPYKITUS bubmmoreka [HOK
«IIOBTOPEHHE https://m.edso0.ru/8a17998a
18 ®dopmabHOE UCIIOTHEHHE aIrOpruTMa bubmmorexa LIOK
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOKHBIX aITOPHUTMOB C
19 HCIIOJI30BAaHUEM LIUKIIOB JUTS bubnmoreka IJOK
yrpasieHus HopMaibHbIMU https://m.edsoo.ru/8a179elc
UCTIOJIHUTEIISIMU
Pa3paboTka HEeCIOXKHBIX aITOPHUTMOB C
HUCIOJIL30BAaHUEM LMKJIOB U BETBIICHUMN Bubnunorexa IJOK
20
JUIs yripaBJieHus HopMaibHbIMU https://m.edsoo.ru/8a179elc
WCTIOTHUTEIISIMHU
21 BrlinonHeHNE alropruTMOB bubmoreia LIOK
https://m.edsoo.ru/8al7a06a
O06o00uieHne 1 cucTeMaTu3ays 3HaHUH
22 o TehI/][le «HcnomauTeny u aJLIIropHTMLI. bubmoreica LIOK
https://m.edsoo.ru/8al7al8c
ANTOPUTMUYECKUE KOHCTPYKLIUH
93 A3bIk porpamMMupoBanus. Cucrema
POTPaMMHUPOBAHHUS
24 Ilepemennbie. OnepaTop MprUCBaUBAHU
o5 IIporpaMmMupoBaHue TUHENHBIX

aITOPUTMOB



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

Pa3paboTka mporpamm, comepKammx

26 1
oTepaTop BETBJICHUS
27 Huanorosas oTinaaka mporpaMmm
28 ukan ¢ ycnoBuem
. bubmmoreka [IOK
29 Hie ¢ nepemerroit 1 https://m.edsoo.ru/8al7ac4a
bubnmoreka IJOK
30 O0paboTka CUMBOJIbHBIX JJAHHBIX 1 https://m.edsoo.ru/8al7ad6c
O06o00uieHne U crucTeMaTU3alus 3HaHAN
31 o TeMe «SI3BIK TPOrPpaMMHUPOBAHUS 1 bubmmoreka [HOK
ITpoBepounas pabota / Becepoccuiickast https://m.edsoo.ru/8al7ae8e
npoBepoyHas padoTa
PesepBHeIit ypok. O000IICHHE 1
32 CHUCTEeMAaTH3alus 3HAHUI U YMEHUH 110 1 bubmmoreka [HOK
Kypcy nHdopmaruku 8 kiacca / https://m.edso0.ru/8a17b456
Bcepoccuiickas npoBepouHas pabora
Amnanu3 anroputMmoB. Ompe/ienenre
33 BO3MOJKHBIX PE3YJIBTATOB PabOTHI 1 bub6imoreka [IOK
QJITOPUTMA TP 33JAHHOM MHOYKECTBE https://m.edsoo.ru/8al7afa6
BXOJHBIX TaHHBIX
AHanu3 anroputMoB. Ompesienenre
34 BO3MO>KHBIX BXOJIHBEIX JAHHBIX, 1
NPUBOJISIINX K JJAHHOMY PE3yJIbTaTy
OBUIEE KOJIMYECTBO YACOB T10 34

[NPOIT'PAMME



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne Jara
Tema ypoxa Koutponbubie  IpakTHyeckue oGpa3soBare/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
1 I'moGanbHas cets Uutepner. IP-agpeca 1 Bu6mmoreka LIOK
y3110B. Bosblime nanHbie https://m.edso0.ru/8a17b578
2 Nupopmarimonnas 6€301MacHOCTh 1 bubmorexa LIOK
https://m.edso0.ru/8a17b690
Yyer nonaTus 06 HHPOPMATNOHHOM
3 0€301MacCHOCTH TIPU CO3/IaHUU 1 Bbubaunoreka [JOK
KOMIUTIEKCHBIX HH(POPMAIIHOHHBIX https://m.edsoo.ru/8al7b7bc
0OBEKTOB B BH/JIE BEO-CTpaHUIL
4 Bupl nestenbHocTH B ceTi HTEepHET 1 brbmmorexa LIOK
https://m.edsoo.ru/8a17b8e8
OO6raunblie TeXHOJIOrHH. Vcmonp3oBanue
5 OHJIaitH-ouca I pa3padoTKu 1 Bubnmorexa LIOK
https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
O060011IeHIE ¥ CHCTEMaTH3aI[|sl 3HAHUH
o TeMaM «I'1obanbHas ceth IHTEpHET U
6 cTpateruu 6€301acHOTO HOBe;[eHmII) B 1 bubamorexa LIOK
- https://m.edsoo.ru/8al17bb36
Heiy, «Pabora B nHMOpMAaMOHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MOAETUPOBAHUE. 1 butmmoreka [IOK
Kitaccudukanuu mozesnei https://m.edso0.ru/8a17be06
8 Tabnuunple MOJEIN 1 bubmmorexa [IOK
https://m.edsoo.ru/8al7c04a
PaspaboTka o1HOTa0IMYHOM 0a3bl
9 nanHbix. CocTaBieHUE 3alpocoB K 0aze 1

IAHHBIX



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

I'pa¢. Becopast maTpuna rpada. [lyivHa
MyTH MEX/y BEPIIHHAMH rpada.

10 Brluucnenue koauyecTBa myTe B
HaIPaBJICHHOM aIlUKJIMYECKOM rpade

11 Hepeso. [Tepebop BapuaHTOB ¢
ITOMOIIBIO IepeBa

12 MareMaTuueckoe MOJICTUPOBaAHNE bubmorexa [JOK

https://m.edso0.ru/8al7c392

13 DTamnsl KOMIBIOTEPHOTO MOICTHUPOBAHS bubmmorexa LIOK

https://m.edsoo.ru/8al7c4aa
O060011IeHIE ¥ CHCTeMATH3al[is 3HAHUH.
14 KOHTpH(I)J'IBHa?I paboTa 1o Te;:e bubmorexca LIOK
https://m.edso0.ru/8a17c9c8
«MoenpoBaHUe Kak METOJI TTO3HAHMSDY
Pa3buenue 3agaun Ha OA3a0a4H.

15 CocraBneHue alropuTMOB U IIPOTPAMM C bubnuotexa [JOK
HCIIONIB30BAHUEM BETBIECHUN, LIUKIIOB U https://m.edsoo.ru/8al7cbh12
BCIIOMOTaTeJIbHBIX aJTOPUTMOB

16 OnHOMEpHBIE MACCHUBBI bubmorexa HOK

https://m.edsoo.ru/8al7cc3e

17 TunoBeie anropuT™Mer 00pabOTKH bub6imoreka [IOK
MacCHBOB https://m.edso0.ru/8a17cd60

18 CopTtupoBka MaccuBa

butmmoreka [IOK

19 ObpaboTka noToKa AaHHEIX https://m.edsoo.ru/8a17d01c
O060011IeHIE ¥ CHCTEMATH3AI[MS 3HAHUI.

20 KOHTpH(I)J'IBHaSI pabora o Te;/lle bubmoretca LIOK

https://m.edsoo.ru/8al7dl1ca
«Pa3paboTka aropuTMOB U TIPOTPAMM)»
21 VYnpasnenue. Curnan. O6paTHas CBSI3b bubamoreta LIOK

https://m.edsoo.ru/8al7d4d6



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6

22 Po6oTH3npoBaHHbIE CHCTEMBI 1 brbmmorexa LIOK
https://m.edsoo.ru/8al17d602
23 OneKTpoHHbIE Ta0NHIbl. THIIBI JaHHBIX B 1 bubaunoreka [JOK
sTYEMKax JIEKTPOHHOMN TaOJIHIIbI https://m.edso0.ru/8a17d710
24 PenakTupoBanue u popMaTupoBaHNE 1 bubmmoreka [{OK
TabJIu https://m.edsoo.ru/8al17d832
BceTpoeHHble pyHKIMM AJ1s1 IOUCKA
25 M&KEI/IMYM& I&)IZHI/I;}/M:[ CYMMBEI H 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/8a17d990
CpemHero apupMEeTHIECKOTO
26 CoptupoBka 1 GUIbTpanys JaHHBIX B 1 bubmmoreka [HOK
BBIJICJIEHHOM JTHAITa30He https://m.edsoo.ru/8a17db70
97 [MocTpoenne nuarpamm u rpaikoB B 1 Bu6mmoreka [IOK
AIIEKTPOHHBIX TaOIHAIIAX https://m.edsoo.ru/8al7e08e
08 OTHOCHTEIbHAs, A0CONIOTHAS U 1 bubnmoreka IJOK
CMeEIIIaHHas ajpecarius https://m.edsoo.ru/8al7e2b4
29 VY cIil0BHBIE BBIUUCIEHHS B DJIEKTPOHHBIX 1 bubnuotexa [JOK
Tabyunax https://m.edsoo.ru/8al7e6ba
bub6mmoreka [IOK
30 O0paboTKa O0NBIINX HAOOPOB JAHHBIX 1 https://m.edso0.ru/8al7e87c
31 HucneHHoe MOIETUPOBAHUE B 1 Bubnunorexa [JOK
SIIEKTPOHHBIX TAOIUIAX https://m.edsoo.ru/8al7eaca
000011IeHHe U CUCTeMATH3alINs 3HAHUI bubmuoreka [IOK
32 1
1o TeMe «DJICKTPOHHBIC TAOIHIIBI» https://m.edsoo.ru/8al7ec3c
Pons nHpOpMAIIMOHHBIX TEXHOJIOTHH B
33 pa3BI/ITI/I§ 3§0H§MI/IKI/I MHpA, CTPaHbI 1 bubamoreta LIOK
’ ’ https://m.edsoo.ru/8al7ed54
peruoHa
PesepBHbrii ypok. O000IICHHE U bubmuoreka [IOK
34 1
cucremaruzanus. IToroBoe moBTopeHme https://m.edsoo.ru/8al7ee6c
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME



https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

MMPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJLHOM ITPOTPAMMEBI (7 kaace)

Kon
NMPOBEPSIEMOro
pe3yJabTara

IIpoBepsieMble IpeAMETHBIE Pe3YyJIbTATHI OCBOCHHS OCHOBHOI
o0pa3zoBaTeIbHON MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA

1

1.1

ITo Teme «L{udposas rpaMOTHOCTEY»
[osicaarte Ha MpuMepax CMBICT TTOHS TN «rH(pOpMATTH,
«H(GOPMALIMOHHBIA TpoILecc», «o0paboTka HWHPOpPMAIMHY», «XpaHCHHE

MHPOpMaLUy», «Iepegada HHHOopMaLun»

1.2

[IpuBoauTH HpHUMEpPH COBPEMEHHBIX YCTPOMCTB XpaHEHHMS U Nepeaaydu

WHQOPMAIUK, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTHKH

1.3

[Mony4aTs 1 UCTIONB30BaTh HHGYOPMAIIHIO O XaPAKTEPUCTHKAX IIEPCOHATBHOTO
KOMITBIOTEPA U €r0 OCHOBHBIX AJIEMEHTax (Mpolieccop, ornepaTuBHas MaMsATh,

JTOJITOBPEMEHHAs TIaMSITh, YCTPOWCTBA BBOIa-BBIBOIA)

14

COOTHOCUTH XapaKTCPpUCTHUKKU KOMIIBIOTEpA C 3ala4aMu, pC€uIa€MbIMU C €TI0

IIOMOILIBIO

1.5

1.6

OpueHTHpOBaTbC B HEPApXUUECKOH CTpyKType (ailioBoll cuUCTEMBI
(3anuceIBaTh monmHOE MM (haiina (karamora), MyTh K (aimy (karamory) mo
MMEIOILIEMYCS ONHICAHUIO (hatimoBoit CTPYKTYpBI HEKOTOPOro

WHPOPMAITUOHHOTO HOCHTEJIS)

PabGorate ¢ (ailmoBo cHCTEMOW TIEPCOHANBHOTO KOMIBIOTEpa C
UCTIONIb30BaHUEM Trpaduyueckoro wuHTepdeiica: co3mgaBaTh (KOMUPOBATh,
nepeMeniarb, NepeMMEHOBBIBATh, YAANSATh W apXWBHUPOBaTh (alnbl u

KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPaMMy)

1.7

1.8
19

1.10

HUckatp uapopmanuio B aTepHETE (B TOM YHMCIIE MO KIFOYEBBIM CJIOBaM, O
N300paKEHNIO), KPUTHYECKH OTHOCUTHCS K HaWIeHHOW WHGOpPMaLUH,
0CO3HaBaTh OIACHOCTb JMJIsl JIMYHOCTH W OOIIECTBa PacHpOCTPaHEHHS
BPEIOHOCHOW  MHGpOpPMaLUK, B TOM 4YHCIE€ OSKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOIO XapaKTEPA

[TorumaTh CTPYKTYpY aapecoB BeO-pecypcoB

Hcnonp30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAINH
Cobmnronats TpeOoBaHMs OE30MACHOM AKCIUTyaTallud TEXHUYECKUX CPEICTB
WH(POPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA, COOMOAATh CETEBOM
ITHKET, 0a30Bble HOPMBI MHPOPMAIMOHHON 3TUKU M IpaBa NpU padoTe ¢
MPUJIOKEHUSIMH Ha JIOOBIX yCTpoiicTBax W B UHTepHeTre, BBHIOMpaTh

0Oe301acHble CTpaTeruy nNoBEACHUA B CETU




HpI/IMeHSITL METOABI HpO(l)I/IJ'IaKTI/IKI/I HCraTUBHOI'0 BJIMAHHUA CPCACTB

1.11 WHQOPMALIMOHHBIX W KOMMYHHKALIMOHHBIX TEXHOJIOTHH Ha 3I0pOBbE
HIOJTE30BATEIS
2 [To Teme «TeopeTuueckue 0CHOBBI HHHOPMATHUKID
KomupoBarb W jAekoaupoBaTh COOOLICHHS TO 3aJaHHBIM IMpaBHIIaM,
2.1 JEMOHCTPHPOBAaTh IMOHMMAaHWE OCHOBHBIX MPUHIMIIOB  KOAWPOBAHHS
uH()OpMAITUK PA3INIHON TPUPO/IBI (TEKCTOBOM, TpadHUeCKOi, ayIHo-)
CpaBHMBaTh IJIMHBI COOOLICHWH, 3alMCAHHBIX B Pa3IUYHBIX al(aBUTAX,
2.2 OIIEPUPOBATH CAMHUIIAMH H3MEPEHHS HHPOPMAMOHHOTO 00BEMA U CKOPOCTH
nepenady JaHHBIX
23 OueHnBaTh W CPaBHUBATH pa3Mepbl TEKCTOBBIX, I'pa(UUecKX, 3BYKOBBIX
' ¢aitnoB u Buneodaiinon
3 ITo Teme «HpOpMAITIOHHBIE TEXHOIOTHI
31 IIpencTaBisTh pe3ysnbTaThl CBOEH AEATENBHOCTH B BUJE CTPYKTYPUPOBAHHBIX

WITFOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUHHBIX IPE3EHTALUI

ITPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUA (7 knacc)

Kon

11

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

[udpoBas rpaMOTHOCTh

KommbioTep — yHUBEpcanbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paboTaromiee IIo
nporpaMme. THUIBl KOMIIBIOTEPOB: TIEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE
KOMITBIOTEPHI, CYTIEPKOMITbIOTEPBl. MOOMIIBbHEIE yeTpoiicTBa. TexHuKa 0€30MaCHOCTH U

npaBuiIa padoThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpa M uX HazHadeHue. [Ipomeccop. OnepaTuBHas u
JIOJITOBPEMEHHAs MaMATh. Y CTPOMCTBA BBOJIa M BhIBOJA. CEHCOPHBIN BBOJ, JATUYHUKH

MOOHMIIBHBIX YCTPOICTB, CpeCTBa OMOMETPUYECKOHN ayTeHTU(UKALIN

1.3

14

Hcropusi pa3BuUTHS KOMIBIOTEPOB M HporpamMmHoro ootecneuenus. lloxonenus
KOMITBIOTEPOB. CoBpeMeHHEBIE TEH/ICHIUU pa3BHTHUSA KOMITBIOTEPOB.
Cynepkomnstorepsl. [lapamiensHsle  BbluncieHus. [lepcoOHaNbHBI  KOMIBIOTED.
[Ipotmeccop u ero XxapakTepUCTHUKH (TaKTOBas 9acTOTa, pas3psaHocTh). OmnepaTuBHAS
namsiTh. JloJroBpeMeHHast mamsITh. Y CTpOHCTBa BBOjIa W BhiBOAa. OOBEM XpaHUMBIX
JaHHBIX (OIepaTWBHAs MaMAITh KOMIIBIOTEPa, JKECTKMHA AMCK W TBEPAOTEIbHBIN
HaKOIUTENb, TIOCTOSHHASA MaMsATh CMapToHa) U CKOPOCTh IOCTYIa Ul Pa3IMYHbIX

BUJIOB HOCUTEJIEH

IIporpamMmMHOe oGecrieuenue komnbioTepa. [IpukiagHoe nporpamMmmHoe obecneueHue.

CucremHoe mporpamMmmHoe obecrieuenne. Cuctemsl mporpammupoBanus. [IpaBoBas




OXpaHa MHOporpaMm M NOaHHBIX. becmmataeie YCJ'IOBHO-6CCHJ13.THBIC nporpaMMal.

CB000IHOE TIPOrPaMMHOE 00ECIICUYCHUE

1.5

®aiinel u nanku (karaxory). Tumnsl ¢aitnos. CBoiicTBa ¢aiinoB. XapakTepHble pa3Mephl
(haiioB pa3NUUHBIX THUIOB (CTpaHMIA TEKCTa, 3JEKTPOHHas KHUra, Gortorpadus,

3aMKCh NIECHU, BUACOKITUIL, TOTHOMETPAXKHBIA (DUITBM)

1.6

[Mpunnuner moctpoeHus QaiaoBeix cucteM. [lomHoe nms ¢aiina (mamnku, Katanora).

[TyTh k (haiimy (mamke, KaTaiory)

1.7

Qaiinoselii MeHemxkep. Pabota ¢ QaiinaMm M mankamu (KaTajuoramu): CO3AaHHe,
KOIMPOBaHKE, IepeMeIleHNe, IIePEUMEHOBaHNE W yhajleHue ¢GailoB W Marok

(xaranoros). [Touck (haifyioB cpeacTBaMu OTICPAIHOHHON CHCTEMBI

1.8

ApxuBanus TaHHBIX. VcTonbp30BaHNe IPOTrpaMM-apXUBaTOPOB

1.9

KomnbioTepHble BUpyCchl W Jpyrue BpeOHOCHblE mporpammbl. Ilporpammsr s

3aIUTHI OT BUPYCOB

1.10

1.11

1.12

O0benuHeHne KommbloTepoB B ceTh. Ceth WHTepHeT. BebO-cTpanuiia, BeO-caidT.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilomck
uHpOpPMaMK MO KJIIOYEBBIM CJIOBaM M MO0 Hu300paxeHuio. JloctoBepHOCTH
nHpOpMaIuK, noxydeHHol u3 Murepuera

CoBpEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAUN

CereBoil ATHKET, 6a30BbIe HOPMBI HH(POPMAIIMOHHON 3TUKH U MTpaBa MpH padoTe B CETH

WnTepnet. Crpaternu 6e3onacHoro noseaeHus B UaTepHeTe

Teopernueckne 0CHOBBI HHPOPMATUKU

2.1

2.2

2.3

2.4

2.5

Wudopmarust — 0JTHO 13 OCHOBHBIX MOHSTUH coBpeMeHHON Hayku. MHbopmanms kak
CBE/ICHUSI, IPeJHa3HAYCHHBIE U151 BOCIIPUATHS YEITOBEKOM, U HH(OpMALMA KaK 1aHHbIE,

KOTOpbIE MOTYT OBITH 00pa0OTaHbl aBTOMATU3UPOBAHHON CHCTEMOM

I[I/ICerTHOCTL JaHHBIX. Bo3moxxHOCTE  OmmcaHus HCIIPCPBIBHBIX O0OBEKTOB U
nmponeccoB € MNOMOINBKO AUCKPETHBIX JaHHBIX. I/IHq)OpMaLII/IOHHBIG nmpouecCol —

MIPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, PE0OPa30BaHUEM U TIepeaaueii JaHHBIX

CumBon. Andasutr. MomHocts andasura. PazHooOpasue S3bIKOB M an)aBUTOB.
EcrecrBennble 1 GopMalIbHBIE SI3BIKH. AJI(QaBUT TEKCTOB Ha PyCCKOM sI3bIKe. J|BOMYHBIN
angaut. KonndecTBo BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOHMHAIMK) (PUKCHPOBAHHON
JUIMHBI B JBoMuYHOM ajidasure. IIpeoOpazoBanue moOoro andaBuTa K ABOMYHOMY.
KonnuecTBO pa3nuyHbIX CIOB (MKCHPOBAaHHOH AJIMHBI B aidaBuUTe ONpeneEHHON

MOIITHOCTH

KOZ[I/IpOBaHI/IC CHMBOJIOB OJHOI'O aﬂ(i)aBI/ITa C IOMOLIBKO KOAOBLBIX CJIOB B JpYyrom
a.]'[(i)aBI/ITC, KOoagoBast Ta6J'II/IL[a, ACKOANPOBAHUC

HBOH‘-IHLIﬁ KOona. Hpe)_ICTaBJ'IeHHC JAaHHBIX B KOMIIBIOTCPE KaK TCKCTOB B JBOUYHOM

andasute




2.6

WNudopmaruonnslii 00bEM nMaHHBIX. BUT — MUHUMaNbHAs €IUHUIIA KOJIHYECTBA

WH(OPMaILUK — JBOWYHBIN pa3psin. baiit, kunobaiit, Merabait, rurabanT

2.7

CKOpOCTB nepeaavynu AaHHBbIX. EI{I/IHI/ILII)I CKOpPOCTH mepe€aavu OaHHBIX. Hckaxenne

WHQOPMaLUK NIPU TIepeade

2.8

Konuposanue texctoB. PaBHomepHslit ko1. HepaBHoMepnsiii koa. Koauposka ASCII.
Bocemubutabie komuposku. [lonstue o xomuposkax UNICODE. JlekoampoBaHue
COOOIIEHNIT C WUCIONB30BAaHWEM PABHOMEPHOIO W  HEPAaBHOMEPHOIO  KOja.

Nudopmarmonssiii 006EM TeKcTa

2.9

2.10

2.11

3.1

3.2

3.3

OO6mee mpexacraBieHne 0 MUGPOBOM MPEICTABICHUH ayAHOBU3YabHBIX U APYTUX
HETIPEPBIBHEIX NMaHHBIX. Kommpoanwe 1Bera. llBeToBrle Momenn. Mogmens RGB.

I'my6una xomupoBanus. [lamutpa

PactpoBoe wu BekTOopHOe TpencTaBieHue u3oOpakeHuil. Ilukcems. Omuenka

MH(POPMAITMOHHOTO 00BEMA rpadMuecKuX JaHHBIX I PACTPOBOTO H300paKeHHS

Konuposanue 3Byka. Pa3psagHocTs W yacToTa AucKpeTu3anuu. KoaudecTBo KaHaANOB
3anucu. OLEeHKa KOJMYECTBEHHBIX [apaMeTPOB, CBA3aHHBIX C MPEACTaBICHHEM U

XpaHEHUEM 3BYKOBBIX (haifjioB
WudopmanmoHHble TEXHOIOTHN

TekcToBbIE JOKYMEHTHI 1 X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHu1a, ab3all, CTpoKa, CI0BO,

CHUMBOII)

TekcToBBI MpoLEeccop — MHCTPYMEHT CO3JaHus, pelakKTUPOBaHUs U (OpMaTUPOBAHUS

TekcToB. [IpaBuna Habopa TekcTa

PenaktupoBanue Tekcra. CoiictBa cumBoioB. Lpudt. Tunsl mpudTos (pydieHsle, ¢
3aceykaMu, MOHOIMpHUHHBIE). [lomyxupHoe W KypcuBHOe HauepraHue. CBoiicTBa
ab3ameB: TpaHUIB], a03alHBIA OTCTYN, WHTEpBaJ, BbIpaBHHBaHWE. CTHIIEBOE

(dopmatupoBanue

3.4

CtpykTypupoBaHue MH(GOPMAIIMK C TIOMOIIBIO CIIMCKOB U Ta0JUIl. MHOTOYpPOBHEBbIC

criucku. Jlo0aBneHue TabMIl B TEKCTOBBIE JIOKYMEHTBI

3.5

BcraBka n3o0paxeHni B TEKCTOBbIE JJOKYMEHTHI. O0TekaHNe N300paKeHUI TEKCTOM.

BriroueHue B TEKCTOBBIN JJOKYMEHT JuarpaMM U (popMyt

3.6

[MapameTpsl cTpaHUIlBl, HyMepalus cTpanuil. JJobaBieHne B JOKYMEHT KOJIOHTHTYJIOB,

CCBIJIOK

3.7

IIpoBepka mnpaBonmcanus. PaccraHoBka NEpeHOCOB. ['0JI0COBOM BBOJA TEKCTA.
OnTHueckoe pacrno3HaBaHMe TekcTa. KommbroTepHbll nepeBoj. Mcmombs3zoBaHue

cepBucoB cetn HTepHET st 00paboTKHM TeKcTa

3.8

3HakoMCTBO C TpaduyeckuMHu penakTopamu. PactpoBblie pucyHku. Mcmomnb3oBanue

I‘pa(i)I/I"ICCKHX IIPpUMHUTHUBOB




3.9

Ornepanuy  peakTHPOBaHHUS TpadUUeCKUX OOBEKTOB, B TOM 4YHCIC IHU(PPOBBIX
¢otorpaduii: n3MeHeHre pa3mepa, o0pe3Ka, TOBOPOT, OTpaKeHHe, padoTa ¢ 00JIaCTIMH
(BbIIENICHHE, KONMPOBaHWE, 3alMBKA IIBETOM), KOPPEKIMS IIBeTa, SPKOCTH U

KOHTPACTHOCTH

3.10

3.11

3.12

Bexropnas rpaduxa. Co3gaHne BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHM CPEICTBAMU
TEKCTOBOTO IIpOLIECCOpa WM JAPYrHUX TMporpamm (mpuiioxkeHuit). [loOGaBnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[MonroroBka MynsTUMeTNHHBIX Tipe3eHTanui. Cnaiia. /lo0aBieHne Ha ciiaii TeKCTa H

n3o00pakeHnid. Pabota ¢ HeCKOIBLKUMH cllaiigaMu

JobaBienne Ha cnaii ayJuOBH3YyaIbHBIX JaHHBIX. AHUMaNus. | unepcchutku

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3VJILTATAM OCBOEHHUSI OCHOBHOM
OBPA30BATEJBHOI ITPOTPAMMBI (8 knacc)

Koz IIpoBepsieMble npeaAMeTHbIE Pe3y/JIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHuA
pe3yjabTarTa
1 [To Teme «TeopeTrueckre OCHOBBI HHPOPMATHKIDY
11 [losicuaTs Ha mpuMepax pa3luuus MEXIy [O3ULMOHHBIMH U
' HEMO3UIMOHHBIMYA CUCTEMaMHU CUUCIICHHS
3anuceiBaTh U cpaBHUBaTh uHenble uucia or 0 go 1024 B pazmuyHbIX
12 MO3ULIMOHHBIX CUCTEMax CUMCICHUS (C OCHOBaHUAMM 2, 8, 16), BBIIOTHATH
apudMeTHIeCKHe onepaly HaJl HUIMU
13 PackpeiBaTh CMBICIT TOHSTHH «BBICKA3bIBAaHHE», «JIOTHUECKas OMEpaIus,
' «JIOTUYECKOE BBIPAKEHUE
3anuchiBaTh JIOTUYECKHE BBIPAKEHHUS C HCIOJIH30BAHMEM JU3BIOHKIINY,
14 KOHBIOHKIMM ¥ OTPHUIIAHUSA, OMNPEAENATh HCTHUHHOCTh JIOTHYECKHUX
' BBIPQKEHHM, €CIIM W3BECTHBI 3HAYEHHS WCTUHHOCTH BXOIALIMX B HETO
MEPEMEHHBIX, CTPOUTH TAOIUIIBI HICTHHHOCTH VIS JIOTUYECKUX BBIPasKCHUN
2 [To Teme «ANTOPUTMBI U IPOTPAMMHPOBAHHE
PackpeIBaTh CMBICT OHATHH «HCIIONHUTENBY, «AITOPUTMY, «IIPOrpaMMay,
21 MMOHMMAas Pa3HUIy MEXIy yHoTpeOJeHHeM 3THX TEePMHUHOB B OOBIICHHOMN
peun u B HHpOpMaTHKe
29 OnuceBaTh aNrOpUTM pEIICHUs 3a/addl Pa3IUYHBIMH CHOCO0aMH, B TOM
' 4rcse B BUAE OJIOK-CXEMBbI




COCTaBJ’IHTB, BBITNIOJIHATL BPYYHYIO U Ha KOMIBKOTCPEC HCCIIOXHBIC

2.3 QITOPUTMBI C KCIIOJIB30BAHUEM BETBIICHUN M ILUKIOB IS YIPABICHUS
HCIIOTHUTEISIMH
Hcnonb30BaTh KOHCTAHTHI M NIEPEMEHHBIC PA3IMYHBIX THIIOB (YHCIIOBBIX,
2.4 JIOTHYECKMX, CHMBOJIBHBIX), a TaKKe COAEPIKAIMEe MX BbIPAXKCHHUS,
KCII0JIb30BaTh OIIEPATOP IPUCBAUBAHUS
2t Hcnonp30BaTh nmpu pa3pabOTKe MPOrpaMM JOTHUECKUE 3HAYCHHUS, OIIEPALUN
' 1 BBIPAKCHUS C HUMHU
AHaIM3UPOBAaTh IPEIIOKECHHBIE AJITOPUTMBI, B TOM YHCJIE OIPEACIIATh,
2.6 KaKhe pe3ylnbTaThl BO3MOXKHBI TIPU 3aJaHHOM MHOXKECTBE HWCXOHBIX
3HAYCHUHN
Co3maBaTh W OTJIAXHBAaTH TPOTPaMMbl  Ha OJHOM M3  S3BIKOB
nporpammupoBanust  (Python, C++, Tlackams, Java, C#, IllkonbHbIid
AnroputmMudeckuii  SI3bIK), pEANM3YIONIME  HECIOXKHBIC  aJrOPUTMBI
2.7 00pabOTKH YHCIIOBBIX JaHHBIX C HUCIOJb30BAHUEM IIMKIIOB U BETBJICHUH, B

TOM YHCJIE PEANTH3YIOIUE IPOBEPKY IEJIUMOCTH OJHOTO LEJIOro 4Hcjia Ha
Ipyroe, MPOBEPKY HATYpaJbHOIO YHCIa Ha MPOCTOTY, BIACICHUS U U3

HaTypaJIbHOTO YHuCIIa

INPOBEPAEMBIE JIEMEHTBI COAEP/KAHUA (8 kaacc)

Kon

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

1

Teopernueckre 0CHOBbI HHPOPMATUKH

11

HenosunyionHple W MO3WIIMOHHBIE CHUCTEMbI cuuciieHus. Ajdasur. OcHOBaHHE.
Pazeépuyras ¢opma 3ammcu uuncna. [lepeBox B IECATHYHYIO CUCTEMY YHCEIl,

3alMMCAHHBIX B APYTHUX CUCTEMAX CHHUCIICHUA

1.2

Pumckast cucteMa cuuciaeHus

1.3

14

1.5

[Bonunas cuctema cumcienus. [lepeBoa mensix uncen B mpenenax ot 0 go 1024 B
JIBOUYHYIO CUCTEMY CUHMCIeHUs. BocbkMepryuHas cuctema cuncienus. [lepeBon uncen
U3 BOCBMEPUYHOW CHCTEMBI B JIBOMYHYIO M JCCATUYHYIO CHUCTEMBI U OOpaTHO.
[lecTHannaTepuuHas cucteMa cuucieHus. [lepeBoa yucen U3 mecTHAANATePHIHON
CUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO U IECATUYHYIO CHCTEMbI U 00OPAaTHO
ApudmeTnyecKue onepanu B TBOMYHOU CUCTEME CUUCIICHHS

Jlorndeckue BrICKa3bIBaHMs. JIornyeckue 3HaYCHUs BBICKAa3bIBaHUI. DIIeMEHTapHbIE U
COCTaBHbIC BBICKa3bIBaHUs. JIOTMYECKHE Omepanuu: «u» (KOHBIOHKIIHS, JIOTHYECKOS
YMHOXCHHE), «HIN» (IU3BIOHKIMS, JIOTMYECKOE CIIOKEHHUE), «He» (JIOTMYECKOoe

orpunianue). [lpuopurer mormueckmx omnepanuii. OmnpeneneHne WCTHHHOCTH




COCTAaBHOT'O BBICKA3bIBAHUS IPHU N3BCCTHLIX 3HAYCHNUAX UICTUHHOCTHU BXOAAIIUX B HETO

DJICMCHTAPHBIX BBICKA3bIBaHUI

1.6

Jloruueckue BBIPAXKCHUA. HpaBI/ma 3aIIMCH  JIOTHYCCKUX BI:Ipa)KeHHfI. HOCTpOCHI/IC

Ta6J'II/III HCTHUHHOCTH JIOTHYCCKHUX BI:Ipa)KeHI/Iﬁ

1.7

2.1

2.2

2.3

Jlorudeckue 35eMeHThI. 3HAKOMCTBO C JIOTMUYECKUMHU OCHOBAMH KOMITBIOTEPA
AJNTOPUTMBI U IPOTPAMMHPOBAHIE

[lonstne anropurMa. VcnogHHUTENN alTOPUTMOB. AJNTOPUTM KakK IUIaH YIPaBICHUS
HCTIOTHUTETIEM

CgoiictBa anroputMa. CriocoObI 3aITMCH aNropuT™Ma (CIIOBECHBIH, B BHIIE OJIOK-CXEMBI,
porpamma)

Anroputmudeckne KOHCTpykKumu. KoHcTpykums — «ciemoBanwey». JIMHEWHBIH
ANTOPUTM. OrpanM4eHHOCTh  JIMHEHHBIX aNTOPUTMOB: HEBO3MOXKHOCTh
MPEyCMOTPETh 3aBUCHUMOCTb TIOCIEA0BATENbHOCTA BBIMNOJIHAEMBIX JEHCTBUM OT

HUCXOOHBIX JaHHBIX

2.4

KOHCprK]_[I/Iﬂ «BCTBJICHUC». TIIOJHAsA W HCIOJHas q)OprI. Breimonnenue wu
HCBBITIOJIHEHUE YCJIOBUSA (I/ICTI/IHHOCTI) n JI0OKXHOCTb BI)ICKaSI)IBaHI/Iﬂ). HpOCTbIC n

COCTaBHBIC YCJIOBUSA

2.5

KOHCprK]_[I/Iﬂ (IMOBTOPCHHUEC»: NUKIJIbI C 3aJaHHBIM YHUCJIOM HOBTOpCHHfI, C yCJIOBUEM

BBIIIOJIHCHMUA, C HGpGMGHHOfI IHKJIa

2.6

2.7

Paspaborka 115t popMaIbHOTO UCTIOTHUTEIIS aJITOPUTMA, IPUBOISIIETO K TpEOyeMoMy
pe3ynbTaTy TpH KOHKPETHBIX WCXOIHBIX JaHHBIX. Pa3paboTka HECIOKHBIX
AITOPUTMOB C UCTIOJIB30BAaHUEM IMKJIOB M BETBIICHUH JUIsI YIIPABICHUS (POPMATbHBIMA
HCTIOJIHUTEISAMU.  BBINOJNIHEHUWE aJIFOPUTMOB  BPYYHYIHO M Ha KOMIIBIOTEpE.
CHHTaKCHYECKHE U JIorndeckue ommoku. OTKa3bl

A3k mporpammupoBanus (Python, C++, Java, C#, I1IkonsHBIN ANTOPUTMHYECKHUIMA
A3pik). CucreMa NpPOTPaMMUPOBAHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,

OTJIAAYUK

2.8

2.9

Ilepemennas: tum, ums, 3HaueHue. Llenble, BEIECTBEHHBIE U CUMBOJIbHBIE TIEPEMEHHBIE
Oneparop nprcBauBaHus. ApUPMETHUSCKUE BHIPAKEHUS U MOPSAIOK UX BBIYUCICHHUS.
Onepaiuu ¢ LEIBIMHA YHUCIIAMU: LIEJIOYHCIEHHOE [EJIEHHE, OCTATOK OT JIEJICHHMA.

HpOBCpKa ACIIMMOCTU OJHOTI'O LICJIOro Yrcijia Ha APYyTroe

2.10

Berenenus. CocraBHbIE YCIOBHS (3alTUCh JIOTHUECKHUX BBIPAKEHWH Ha HM3yd9aeMOM
SI3BIKE MIPOTpaMMUpoBanus). HaxoxxaeHne MUHIMyMa U MakCUMyMa U3 JIBYX, TPEX U

‘-IeTLIpéX yucen. Pemenne KBaJApPaTHOT'O YpPaBHCHUS, MMCIOIICTO BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaH OTiIalKa Mporpamm: MOMIAroBOC BBIIMOJHCHUC, IIPOCMOTP 3HAYCHUI

BCJIIMYHH, OTHaZLO‘lHLIﬁ BBIBO/I, BLI60p TOYKH OCTaHOBa




2.12

]_[I/IK.]'I C YCJIOBUCM. AJ'Il"OpI/ITM EBKJ’II/IZ[a JJIA HaXOXIACHUA HanOOIBIIETO o61uer0
ACIUTCIIA ABYX HATypaJbHBIX YHCEII. Pasbuenne 3amucu HaTypaJIbHOI'O 4YuHCJIa B

MO3UIIMOHHONA CHCTEME C OCHOBAaHHUEM, MCHBUIMM HJIM PAaBHBIM 10, Ha OTIACIBbHBIC

udpb

2.13

IMuxn ¢ mepeMeHHOU. AJTOPUTMBI IPOBEPKU JEITUMOCTH OJHOIO IIEJIOr0 4Yuciia Ha

IpyToe, MPOBEPKH HATYPaIHHOTO YHCIIa HA TIPOCTOTY

O6paboTKka CHMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TIEPEMCHHBIC.
2.14 ITocumBonbpHAs 00paboTka cTpoK. ITomCcUET YacTOTHI MOSBICHUS CHMBOJIA B CTPOKE.

Berpoennsie hyHKINM 1151 00pabOTKH CTPOK

OmnpeneneHue BO3MOXKHBIX —Pe3ylbTaTOB pabOThl  aNropuT™Ma MpH  3aJaHHOM

2.15 MHOXECTBE BXOIHBIX IaHHBIX, OIPEICIICHHEe BO3MOXHBIX BXOMIHBIX TaHHBIX,

NPUBOJSIINX K JAHHOMY PE3YyJIbTaTy

MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA30OBATEJILHOM ITPOT'PAMMBI (9 kaacc)

Kon
NMPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsieMble IpeAMETHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme «I{udpoBas rpaMOTHOCTE)»

11

1.2

1.3

1.4

Hcnonp30BaTh  COBpEMEHHBIE  WHTEPHET-CEPBHCHI (B TOM  YHCIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJauyHble XPAaHWIMINA JAaHHBIX, OHJIAWH-
pOrpaMMsl (TEKCTOBbIE U rpa)uvecKue pelakTopbl, Cpeapl pa3padOTKH) B

y4eOHO! U TIOBCETHEBHOM JIEATEIIbHOCTH

[IpuBOIUTH HpHUMEpPHl HCIONb30BaHUA T'€OMH()OPMALMOHHBIX CEPBHCOB,
CEPBUCOB IrOCYAAPCTBEHHBIX yCIyT, 00pa30BaTeIbHbIX CEpBUCOB MHTEpHETA

B Y4€OHOH ¥ MMOBCETHEBHOM JESITETHLHOCTH

Ucnonb3oBaTh  pa3nuuHble  CpPEACTBA  3allUThl OT  BPEJOHOCHOTO
MPOTrPaMMHOTO O0ECTICUeHHsI, 3alMIIATh TePCOHATbHYI0 WHPOPMAIUIO OT
HECaHKIIMOHHPOBAHHOTO JIOCTyIa M €ro TOCJIEICTBUI (pasriialieHus,
MOJMEHBI, YTpaTbl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTUYECKUX H
COLIMAJIbHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIOJB30BaHUsA ceTh HWHTepHeT
(ceTreBasi aHOHMMHOCTb, LM(POBOW Clel, AYTEHTHYHOCTb CYOBEKTOB U
PECYpPCOB, OITACHOCTH BPEIOHOCHOTO KO/Ia)

PacriozHaBaTh MOMBITKY U IPEAYNPEKIATh BOBICUEHHE Ce0s M OKPY>KAIOIINX
B JICCTPYKTHBHBbIE U KPUMHHAJIbHbIE ()OPMBI CETEBOW aKTHBHOCTH (B TOM

yrciie KHOepOyIUTHHT, (DUILIIHT)




2 ITo Teme «TeOpCTI/I‘lCCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

PackpriBaTh CMBICT TIOHATHH «MOMAECIBY, «MOICIHPOBAHUE», OIPEICIATH
2.1 BUJIbI MOJICIICH, OIICHUBATh aICKBATHOCTh MOJICITH MOJISIIUPYEMOMY OOBEKTY

" 1ICJIsIM MOACIIMPOBAHUA

29 Hcnonb3oBath rpadpl U AepeBbs UISI MOJICIIMPOBAHUSI CHCTEM CETEBOH U
HEePapXUUECKON CTPYKTYpPBI, HAXOAUTH KpaTyalluii myTh B rpade

3 1o Teme «ANTropuUTMBI U IPOTPAMMHUPOBAHUE)

PazbuBath 3ala4d Ha roasaja4vu, COCTaBJIATH, BBINIOJIHATHL BPYUYHYIO U Ha
3.1 KOMIIBIOTEPE HECJIOKHBIC AJITOPHUTMBI C HCIOJbB30BAHUCM BCTBHCHHﬁ,

[UKJIOB 1 BCTIOMOTaTCJIbHBIX aJITOPUTMOB IAJId YIIPAaBJICHUSA UCTIOJIHUTCIIAMA

CoCTaBISATh U OTIAKHUBATH MPOIPAMMBI, PEATTH3YIOIIIE TUIIOBBIC aITOPHUTMbI
00pabOTKM YHMCIIOBBIX IMOCIENOBATENBFHOCTEH MM OJHOMEPHBIX YHCIOBBIX
3. MacCHBOB (ITOMCK MaKCHMyMOB, MHHHUMYMOB, CyMMBl HJIH KOJHNYECTBA
' SNIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OIHOM W3  S3BIKOB
nporpammupoBanus  (Python, C++, TIlackams, Java, C#, IllkonbHbIid

AnropurmMudeckuil S3bIK)

4 ITo Teme «HpOPMAITMOHHBIC TEXHOJIOTHNY

Bri0upath cocob npeacTaBieHus JaHHBIX B COOTBETCTBUU C IIOCTAaBJICHHOM
41 3ajaueil (TabauIbl, CXeMbl, TpaQuKH, JUATPaMMBI) C HCIOJIH30BAHUEM
COOTBETCTBYIOLIUX MTPOTPAMMHBIX CPEACTB 00PaOOTKH JaHHBIX
Hcnonb3oBaTh 3JCKTpOHHBIE TaOMMIBI sl OOpaOOTKH, aHanmM3a W
4.2 BU3yaJIM3alliy YUCIIOBBIX JAHHBIX, B TOM YHCIIE C BBIICJICHUEM JTHAra3oHa

TaOJHIIBI U YIIOPSIOYUBAHNEM (COPTUPOBKOIA) €T0 JIEMEHTOB

Co31aBaTh ¥ IPUMEHSATH B 3JIEKTPOHHBIX TAOIHIAX GOPMYIIBI ISl PacuETOB
c HCIIOJIb30BaHUEM BCTPOEHHBIX apupMETHIECKUX byHKINH
4.3 (cyMMupoOBaHHE ¥ TOJCYET 3HAUYEHHH, OTBEYAIOIINX 33TaHHOMY YCIIOBHIO,
cpenHee apu(METHYECKOE, MOUCK MAaKCUMAaJIbHOTO W MHHUMAIBHOTO

3Ha4YeHMsI ), a0COJIIOTHOM, OTHOCUTEIBHOMN, CMEIIAHHOW ajpecaliu

44 Hcnonb30BaTh 37€KTPOHHbBIE TAOJIUIBI IJIs1 YUCIEHHOTO MOJEIMPOBAHUS B
MPOCTHIX 32/1a4aX U3 Pa3HBIX NMPEIMETHBIX 00acTeit

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (9 kaacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKRAHUS

1 Ludposas rpaMOTHOCTD

I'mobanpHas ceth MuTteprer. IP-agpeca y3moB. CeTreBoe XpaHEHHE JTaHHBIX. MeTOIbI
11 WHIMBUIYATLHOTO M KOJUIGKTUBHOTO Pa3MelleHus: HOBOUM mH(popmammu B WHTEepHETE.

bonpmme JaHHBIC (I/IHTepHeT-I[aHHLIG, B 4aCTHOCTHU JaHHBIC COITMAJIbHBIX ceTeﬁ)




1.2

1.3

21

[lonstne 00 wuHpOpMaMOHHOW Oe30macHOCTH. YTpo3bl  HMHGOPMALMOHHON
Oe3omacHocTH TpU paboTe B TI00aIBHOM CETH W METOIABl NMPOTHUBOJCHCTBUS HM.
[IpaBuna Oe3omacHOW ayreHTH(UKanmu. 3ammTa JIAYHOW HWHQOPMAIMH B CETH
WNurepHer. besonacHble crpaterun noseacHus B cetu MHtepHeT. [Ipeaynpexnenue
BOBJICUEHHS] B JIECTPYKTUBHBIE W KPUMHHAIbHBIE ()OPMBI CETEBOH AaKTHBHOCTH

(xnOepOyMHT, GUIIKUHT U ApyTUe GOpPMBI)

Bungsl nesirensHocTH B MHTepHETE. IHTEpHET-CEPBHUCH: KOMMYHHKAIIMOHHBIE CEPBHCHI
(moutoBas cimyx0a, BUACO-KOHPEPEHII-CBSI3b U IPYTUE), CIIPABOYHBIC CITYKOBI (KapThl,
pacmucanvsi U JIpyrue), MOUCKOBBIE CIYXKOBI, CIy:KObI OOHOBJIEHHS! MPOTPAMMHOTO
obecrieuennsi U npyrue ciyxObl. CepBUCHI TOCYIAapCTBEHHBIX yciyr. ObmadHbIe
XpaHwinma JaHHBX. CpencTtBa COBMECTHOW pa3pabOTKH JOKYMEHTOB (OHIJIaiH-
oducer). [Iporpammuoe obecrneyeHrne Kak BeO-CEpBHUC: OHIANHOBBIE TEKCTOBBIC U
rpaduuecKie peJaKTopbl, Cpeabl pa3padoOTKH MPOrpaMM

Teopernueckre 0CHOBBI HHPOPMATUKI

Monenb. 3agaun, pemaemMbie ¢ TOMOIIBI0 MoaenupoBanms. Kinaccudukanum Mmoaenei.
Marepuanbhbie  (HaTypHble) ¥ HH(QOpMAalMOHHBIE Monenu. HenpepwsiBHBIE U
IMCKpeTHble Mojaenu. Muuranwonueie wMogenu. HWrpossle wmomenu. OlieHKa

COOTBETCTBHS MOJIEITM MOJEIUPYEMOMY O0BEKTY U LEISIM MOJECITUPOBAHUS

2.2
2.3
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Tabmuunbie Moaenu. Tabnuia Kak MpeJACTaBICHUE OTHOIICHUS
basbr manubeix. OTOOp B TAOJHIIE CTPOK, YAOBIETBOPSIOMINX 3aJaHHOMY YCIOBHIO

I'pad. Bepmmna, pedpo, myTs. OpHEeHTHpPOBaHHBIE W HEOPHEHTHPOBAaHHBIC TPadbl.
Jnuna (Bec) peOpa. Becoras marpuiia rpada. JliuHa mytu Mexay BepiuimHamu rpada.
IMouck ontumansHOrO MyTH B rpade. HayanbHas BepminHa (MCTOYHUK) M KOHEYHAsS
BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM rpade. BrrumcieHue komuuecTBa MyTed B

HaIllpaBJICHHOM AllUKJINYCCKOM rpa(l)e

25

2.6

2.7

Hepeso. Kopenp, Bepmmna (y3em), nmuct, pedpo (myra) nmepesa. Bricora nmepesa.
[Tonnepeso. IIpumepsl ucnonb3oBanHus JiepeBbeB. [lepeGOp BapHaHTOB C ITOMOLIBIO
JepeBa

IToHsTHE MaTeMaTHUECKOW MOJENH. 3a/1a4H, PEIIaeMble C TOMOIIBbIO MATEMAaTHIECKOTO
(KOMIIBIOTEPHOT0) MojaenupoBanusa. OTINYME MaTeMAaTHYECKONH MOJENN OT HAaTypHOUH
MOJIEJH U OT CJIIOBECHOTO (JIUTepaTypHOT0) ONMUCaHU 00BEKTa

Oranbl  KOMIBIOTEPHOTO  MOJICIIMPOBAHUS:  [OCTAHOBKA  3aJayH, IOCTPOCHHE
MaTeMaTHYecKOH MOJIeNH, MPOrpaMMHAsi pean3alus, TeCTHPOBaHHUE, IMPOBEICHHE

KOMIIBIOTEPHOT'O SKCIICPUMCEHTA, aHAJIN3 €I'0 pE3YyJIbTATOB, YTOYHCHUE MOACIINU

3.1

ANTOPUTMBI ¥ IPOTPAMMUPOBAHHE

Pa3buenue 3aJadyd Ha I1oA3aJgaydu. CocraBiieHue AJITOpUTMOB U TMporpamm C
HCIIOJIB30BAHUECM BeTBHeHI/Iﬁ, IUKJIOB W BCIOMOI'aTCJIbBHBIX AJITOPUTMOB JIA

YIIpaBJICHUSA UCIIOJIHUTEIIEM WUJIU APYTUMHU UCTIOJIHUTECIIAMU




3.2

Tabnmuunbie BemuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. COCTaBICHUE U OTJIaaKa
MPOrpamMM, PEau3yIoNUX TUIIOBBIC aJrOPUTMBI 0OPAOOTKU OJHOMEPHBIX YHCIIOBBIX
MacCCHBOB, Ha OJHOM M3 A3bIKOB mporpammuposanus (Python, C++, ITackans, Java, C#,
[konpHBIN ANTOpUTMUYECKHA SI3BIK): 3allOTHEHIE YUCIOBOTO MAaCCHBA CITYYaiHBIMH
YHUCIIAMH, B COOTBETCTBHU C (DOPMYJION UITH TyTEM BBOJIA YHCET], HAXOXKJICHNE CYMMBI
3JIEMEHTOB MAcCCHBA, JIMHEHHBIM MOWUCK 33JaHHOTO 3HAYCHHUSI B MAacCHUBE, MOJCYET
3JIEMEHTOB MAaCCHBa, YIOBJICTBOPAIONIMX 3aJaHHOMY YCIOBHUIO, HaXOXJICHHE

MHHHAMAJILHOTO (MaKCUMaJIBHOTO) d1eMeHTa MaccuBa. COPTHPOBKA MacCHBa

3.3

3.4

O6pa60TKa IMOTOKAa  JAaHHBIX: BBIYUCICHUEC KOJIMYCCTBA, CYMMbI, CpPCAHETO
apI/I(bMCTI/I‘ICCKOFO, MHUHHUMAJIBHOI'O H MaKCHMMaJIbHOI'O 3HAYCHHA JJICMCHTOB

IMMOCICAOBATECIIBHOCTH, YAOBJIICTBOPAIOMINX 3aJaHHOMY YyCJIIOBHUIO

Ymupasnenue. Curaan. O6patHast cBs3b. [lomydueHne curHamoB oT UQPOBBIX JATIHKOB
(xacaHus, pacCTOSHUSA, CBETA, 3ByKa U Apyroro). [IpuMepsl ncnonb30BaHus MPUHIMIIA
00paTHOH CBSI3U B CHCTEMAaxX YIPAaBJICHUS TEXHHYECKUMHU YCTPOWCTBAMH, B TOM YHCIIEC
B pobortorexHuke. [IpuMepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBICHHUS
JIBWKEHHMEM B  TPAHCIOPTHOM  CHCTeMe, CBapodHas JIMHHS  aBTO3aBO/a,
ABTOMAaTH3MPOBAaHHOE yINpaBJICHHE OTOIUIEHMEM JOMa, AaBTOHOMHAs CHCTeMa

yIpaBJIeHHUsI TPAHCIIOPTHBIM CPEICTBOM U APYTHE CHCTEMBI)

HndopmanmoHHble TEXHOJIOTHN

4.1

[lonsitTue 00 SJCKTPOHHBIX TaOMUIAX. THUIBI JaHHBIX B siUEHKax 3JICKTPOHHOM
Tabmuiel. PemaktupoBanue u ¢popmaTrpoBanne Tadbmul. BeTpoeHHbIE QYHKIMH IS
MOMCKa MAaKCUMyMa, MUHIUMYMa, CYMMBI U cpefHero apudmerndeckoro. CopTupoBKa
JIAHHBIX B BBIJIENIEHHOM AuarazoHe. [loctpoenue nquarpamm (TuctorpaMma, Kpyronast

JUarpamma, To4e4yHas iuarpamMma). Beioop Tumna auarpamMmel

4.2

[IpeoOpazosanue Qopmyn mpu KonmupoBaHuH. OTHOCUTENNbHAs, aOCOJIIOTHAs WU

CMCUIaHHasA ajapecanusd

4.3

VYciioBHBIE BBIYHCICHUS B 3JEKTPOHHBIX Tabnuiax. CyMMHpOBaHHE H TOACYET
3HAYCHU, OTBEUYAIOIUX 3aJaHHOMY yciIoBUI0. O0paboTka O0IbIINX HAOOPOB JaHHBIX.

YucnenHnoe MOACITIUPOBAHUC B DJICKTPOHHBIX Ta6m/1uax

44

Pons nH(MOPMALIMOHHBIX TEXHOJIOTHH B Pa3BUTHU SKOHOMHKH MHUpPa, CTPaHbI, pETHOHA.
OtkpeiThie 0Opa3oBaTenbHble pecypehl. [Ipodeccun, cBszaHHble ¢ HHPOPMATUKONH U
WHQOPMALMOHHBIMI TEXHOJOTUSAMH: BeO-AM3aliHEep, MPOTPaMMUCT, Pa3pabOTUUK
MOOHMIILHBIX TPUIIOKEHHUH, TECTUPOBIIHUK, APXUTEKTOP MPOTPAMMHOTO 00eCIeUeHHS,

CIIELMAJIUCT [0 aHAIMU3Y JTaHHBIX, CACTEMHBIM aIMUHUACTPATOPD

ITPOBEPAEMBIE HA OI'D IO UHO®OPMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUS




Kon
NpoBepsieMOro
TpeOoBaHMS

1

11

1.2

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBO€HHUSI OCHOBHOW 00pa3oBaTebHOIl MPOrpaMMbl 0CHOBHOTO
o0urero oopazoBanus Ha ocHoBe DI'OC

3HaTh (MOHUMATB)

Brnanenne OCHOBHBIMHU MOHATHAMH: MH(MOpPMAIH, Iepeaada, XpaHeHHe 1
00paboTka HH(pOPMALIMK, AITOPUTM, MOAEIb, IHU(POBOKW MPOAYKT M HX
UCIIOJIb30BaHUE ISl PEIICHUS yYSOHBIX M PAKTUYCCKHUX 3324

Briagenue noHATUSIMU: BBICKa3bIBAHUE, JIOTHUECKAs ONIEpALIUs, JTOTHIECKOS

BBIpa’XXCHHUEC

2.1

2.2

YMmeTh

YMeHue onepupoBaTh eIUHHUIIAMA H3MEPEHUsT HH(POPMAIIMOHHOTO 00bEMa
Y CKOPOCTH TIepeIauu JaHHBIX

YMeHue 3anuchiBaTh U CpaBHUBATS Lieible yucna ot 0 1o 1024 B pa3nuuHbIX
MO3UITMOHHBIX CUCTEMAaX CUHCICHUSI C OCHOBaHMSIMU 2, 8, 16, BBITOIHATH

apuMeTUYECKUE ONICpaIluy HaJl HUMU

2.3

YMeHue KoaupoBaTh U IEKOAUPOBATH COOOIICHHMS 10 3aJ]aHHBIM MIPaBUIIaM;
MOHUMAaHUE OCHOBHBIX MPHUHITUIIOB KOJUPOBaHUS UH(POPMAIIMH PA3TUIHOM

TIPUPOJIBL: TEKCTOBOM, rpaduuecKoil, aymo

24

YMeHHe 3amuchiBaTh  JIOTHUCCKHUC BbIpaXXCHHUA C  HCIIOJIB30BAHHUEM
JAU3BIOHKOWH, KOHBIOHKIOWHW W OTpULAHHA, OIPEACIATL HWCTUHHOCTH
JJOTHYCCKUX BLIpa)KCHHfI, €CJIM U3BCCTHBI 3HAYCHHUA NUCTUHHOCTHU BXOAAIINX
B HEro MNCepeMCHHBIX, CTPOUTH Ta6J'II/II_ILI HUCTUHHOCTU I JOTMYCCKHX
BBIpEl)KCHPIfI; 3allMChIBATh JIOTUYCCKUEC BBIPAKCHHSA HAa HM3Yy4a€MOM S3bIKC

IPOrpaMMUPOBAHHUS

2.5

YMeHHue COCTaBIIATh, BBHITIOIHATH BPYYHYIO U Ha KOMITBIOTEPE HECJIO)KHbIE
ITOPUTMBI I yrpaBieHus ucnoiaHurensmu (Yepemamika, YepTéXHUK U
JIpyrue); co3gaBaTh M OTIAXHBATh NPOrpaMMbl Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkosibHbII
AnroputmMudeckuii  SI3bIK), peaqu3ylollde HECJIOXHBIE alTOPUTMBI
00pabOTKM YUCIOBBIX JIAHHBIX C UCIIOJIb30BAHUEM IIUKJIOB M BETBICHHI;
yMeHue pa3OuBaTh 3aayd Ha MOJ33Ja4yH, HCIOJIb30BaTh KOHCTAHTEHI,
MIEPEMEHHBIE W BBIPAKEHUS] Pa3IMYHBIX THUIOB (YMCIIOBBIX, JIOTUYECKHX,
CHUMBOJIbHBIX); aHAJIM3UPOBATH MPEJIOKEHHBIH alrOpPUTM, ONPEAETSTH,
KaKhe pe3ylbTaThl BO3MOXKHBI TPW 33JaHHOM MHOXECTBE HCXOIHBIX

3HA4YEHUI

2.6

YMeHue 3anucaTh Ha M3Yy4aeMOM SI3bIKE IPOrPaMMHPOBAHUS aJITOPUTMBI

IMPOBEPKU ACITIUMOCTU OJHOro IMCjIoro 4Yucjia Ha JOpyroe, IMIpPOBEPKHU




HAaTypaJbHOI'O YHUCJIa Ha MPOCTOTY, BBIACICHHUA LII/I(l)p U3 HaATypaJbHOI'O
qucia, IIOUCK MAaKCUMYMOB, MHWHHUMYMOB, CYMMbI YHUCIOBOM

IOCJICA0BATCIIBHOCTHU

2.7

2.8

BrnageHue yMeHHEM OPHEHTUPOBAThCS B HMEPAPXUUECKOH CTPYKType
(aiimoBoif cHCTEMBI, paboTaTth ¢ (ailloBOM CHCTEMOW IEPCOHATBLHOTO
KOMITBIOTEpa C HUCIIONIb30BaHUEM rpadudeckoro wHTepdeiica, a NMEHHO:
co3/1aBaTh, KOIUPOBATh, IepeMemarh, MEPEUMECHOBBIBATh, VAAIATh W
apXUBUPOBATH (halliibl U KaTaJIOTH

Brnagenue yMeHUSIMH W HaBBIKAMH HCIOJIB30BaHUS WHPOPMALNMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JUIS TIOMCKA, XPaHEHUs, 00pabOTKU H

nepeaadyu M aHajim3a pas3IMIHbIX BUJOB I/IH(bOpMaLII/II/I

2.9

2.10

YMeHue BhIOMpaTh CIIOCOO MPEICTABJICHUS JTaHHBIX B COOTBETCTBHM C
MOCTABJICHHOW 3ajadyeil (TaOJMIbl, CXEMBbI, TpaduKH, IUarpaMMbl) C
UCTOJIb30BaHUEM COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pabOTKU

JAHHBIX

Ymenue ¢GopManuzoBaTh W CTPYKTYpPHPOBaTh HH(GOPMALUIO, HCHOJb3YS
JJIEKTPOHHBIE TaONWIBI Ui 00pabOTKM, aHaimu3a ¥ BHU3yaTH3aIUH
YHUCJIOBBIX JAaHHBIX, B TOM YHCJIC C BBIACICHHCM AUalla30Ha T36J'II/I]_ILI )41
YIOPAIOYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHUE MPUMEHSTH B
EKTPOHHBIX TaOMUIaX (OPMYJBI Ui Pacuy€TOB C HCIOJIb30BaHHEM
BCTPOEHHBIX  (YHKIHH, aOCONIOTHON, OTHOCHUTENFHOW, CMEIIaHHOM
aZipecaliy; HCIOJIb30BaTh OBJICKTPOHHBIE TaOJUIBl JUISL YHCIEHHOTO

MO/JICIIMPOBAHMUS B MPOCTHIX 33/1a4ax U3 Pa3HbIX MPeJMETHBIX o0nacTel




INEPEYEHbD 2JIEMEHTOB COIAEPXKAHMUSA, [IPOBEPSAEMBIX HA OI'D I1IO

NHOOPMATHUKE

Kox

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

HHHPar#HH#1.1

1.2

Hudposast rpaMOTHOCTB

@aiinel ¥ nanku (karajoru). [IpuHIUNBI TOCTPOEHUsS! (QaijIOBBIX CHCTEM.
[onHoe nMms ¢aitna (manku). [IyTe x ¢aitny (manke). Pabora c daiinamu u
KaTajoramMy CpeiCTBaMHU ONEpAlMOHHOW CHCTEMBI: CO3AaHNE, KOMUPOBaHHE,
IepeMeIneHne, IeperMeHOBaHe U yaajaeHne GailioB U marnok (KaTajoros).
Tumer ¢aiimoB. CroiicTBa ¢atimoB. dDaitmoBerii MmeHemKep. Ilonck atimor

CpeICcTBaMU OINEPAIIMOHHON CUCTEMBI

O0benuHeHrne KoMIbloTepoB B ceTh. Cerh MHTepHET. BeO-cTpanuma, BeO-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [IoMCKOBbIE CHCTEMBI.
[Mouck wHpoOpMaMKM TO KIOYEBBIM CIOBaM W MO HM300paKEHUIO.
JHocroepHocTs nHpOpMaruy, noxydeHHoi n3 Uateprera. |P-anpeca y3m10B.

CereBoe XpaHEHHUE JaHHBIX

Teopernueckue 0CHOBbI HHPOPMATUKI

2.1

2.2

JMCKpeTHOCTh JaHHBIX. BO3MOKHOCTE OMUCAHUS HEMIPEPHIBHBIX 00BEKTOB
MPOLIECCOB C TIOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBoun. Andasur. MomHOCTh andasura. J|Bondssiii andasur. KonmmgectBo
BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOHWHAIWI) (PMKCHPOBAHHOW MAJMHBEI B
neonyHoM anasure. [IpeobpazoBanue moOoro andaBura K JBOUYHOMY.
KonndecTBo pa3nmuuHbiXx cloB  (UKCHpOBaHHOW JUIMHBL B andaBute
OIIpeIeIEHHON MOIITHOCTH.

KomupoBanue CHMBOJIOB OIHOTO aj(aBUTa C TOMOLIBI0 KOJOBBIX CJOB B
OpyroM andasure, KoIoBas TaOmuWIa, JekoaupoBaHue. KoampoBanue
TekcToB. PaBHOMepHBIi Kkon. HepaBHomepnsbiii kon. Kommposka ASCII.
Bocemubutabie  komupoBku. [lomstme o xomupoBkax UNICODE.
JlekomupoBaHue COOOLICHWH C  WCIOJB30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEpHOro Koja. HpopMannoHHbIil 00bEM TeKCTa

Wndopmarnmonnsiii 00béM HaHHBIX. bUT — MUHHManbHas eIUHMIA
KOJH4YecTBa WHGOpPMAIMM — JIBOMYHBIA paspsa. EnuHumel wsMepeHus
nHpopMaIrmoHHOTO 00BbEMa maHHBIX. but, OalT, KuimobaiT, Mmerabair,
rurabaiir. CKOpoCTh IMepenadyd TaHHbIX. EJMHMIBI CKOPOCTH Mepeaadu

JaHHBIX

2.3

Konuporanue mBera. llperoBeie Momaean. Mogens RGB. I'nyOuna

KOAUPOBAHUA. Hanmpa.




PactpoBoe n BekTOpHOE TpexacrtaBieHue u3zoOpaxeHuil. [lukcens. Onenka
nHPOPMALMOHHOTO 00BbEMa TpapUUecKHX HaHHBIX JJsl  PacTpOBOTO

H300pasKCHIS

2.4

2.5

KOI[I/IpOBaHI/IG 3BYyKa. Pa3pHHHOCTI) M yacToTa 3amucu. KojlndecTBo KaHajIoB
3aIIricHu.
OLICHKa KOJIMYECTBCHHBIX ITapaMETPOB, CBA3AHHBIX C IIPECACTABICHUEM H

XpaHEeHUeM 3BYKOBBIX (haillioB

HemosunmonHsle W TMO3WIMOHHBIE CHUCTEMBI CUMCIEHHSA. Aundaswur.
OcHoBanne. Paszpépuyras (opma 3ammcu uucna. [lepeBon B NecCATHUHYIO
CHUCTEMY YHCEJ, 3aITUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cuctema cUucCiICHUS

2.6

JlBonuHas cucrema cuncnenus. llepeBoa nensix yucen B npegenax ot 0 1o
1024 B nBOMUHYIO cUcTeMyY cUHcieHus. BocbkMepuyHas cructeMa CUUCICHHUS.
IlepeBon umcen U3 BOCBMEPHUYHONH CHUCTEMBI B JIBOMYHYIO U AECATHYHYIO
cucreMsl U obpatHo. lllectHaguarepuunas cucrema cuucieHus. llepesox
YyHUceNl W3 IIECTHAIaTepUYHON CHUCTEMbl B JABOWYHYIO, BOCBMEPHUHYIO U
JECATUYHYIO CUCTEMBI M 00paTHO. Apr(METHUECKUE ONIepallii B TBOUYHOM

CHUCTEMCEC CUHCIICHUA

2.7

Jlorndyeckue BbIcKa3biBaHWA. Jlormueckue 3HAYEHUS  BBICKA3bIBAHUM.
OneMeHTapHBIE U COCTAaBHbIE BBICKA3bIBaHUs. JlorMueckue omepanuu: «u»
(KOHBIOHKIHMS, JIOTHYECKOE YMHOKEHHE), «WIN» (AN3BIOHKLHS, JIOTHIECKOEe
CIIOKEHHE), «He» (JOoruueckoe oTpumanue). l[Ipuopurer moruveckux
onepanuii. OmnpeneneHne HUCTUHHOCTH COCTABHOTO BBICKA3BIBAaHUS, €CITU
M3BECTHBl 3HAYEHWS WCTHHHOCTH BXOJAAIIMX B HEro 3JEMEHTapHbIX
BbIcKa3blBaHUW. Jlormueckue BblpakeHus. IlpaBmia 3amucu JTOrM4ecKuX

BLIpa)KeHHﬁ. HOCTpOGHI/Ie Ta6J'II/ILI HCTUHHOCTH JIOTHYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlornueckue 37eMeHTHL. 3HAKOMCTBO C JIOTHYECKHMMHU OCHOBAMH KOMIIbIOTEPA

2.9

2.10

2.11

HenpepsiBable U quckpeTHsle Moaenu. MimurannonHele Moaenu. Mrpossie
Mozenu. OneHKa aJleKBaTHOCTH MOJIENH MOJEIUPYEMOMY OOBEKTY M LEISIM

MOZACIIMPOBAaHUS

Tabnuunaeie Mozenu. TaOnuia Kak TpeNCTaBICHHWE OTHOIIEHUS. basbl

na"HbIX. OTOOp B TaONMIIE CTPOK, YAOBJIETBOPSIOIINX 3aJaHHOMY YCIIOBUIO

I'pad. Bepmmna, pedpo, myTs. OpueHTUPOBaHHBIE M HEOPUEHTHPOBAHHEIC
rpa¢sl. nuna (Bec) pebpa. BecoBas marpuua rpada. [JnnHa mytn Mexay
BepmuHamMu rpada. [lowck ontumanpHOro myTH B Tpade. HauampHas
BepmrHa (MCTOYHMK) M KOHEYHas BEepIIMHA (CTOK) B OPHEHTHPOBAHHOM

rpage. Boruncnenne konmdecTBa MyTed B HANpaBICHHOM AlMKINYECKOM

rpage




2.12

HepeBo. Kopens, Bepmmna (y3ein), JMCT, peOpo (myra) mepesa. Bricora
nepeBa. [lomnmepeBo. Ilpumepbl wucnonb3oBaHus JepeBbeB. [lepeGop

BapHaHTOB C MMOMOIIBIO IepeBa

A)'Il"OpI/ITMLI " IporpaMMupOBaHUC

3.1

3.2

3.3

3.4

CaoiictBa anroputMa. CriocoObl 3amicu anropuTMa (CIOBECHBINH, B BHUJC
OJI0K-CXEMBI, IPOrpamMma).

CocTaBieHHEe AITOPUTMOB M TPOTPaMM C HCHOJIBb30BAHHEM BETBICHHH,
IIUKJIOB M BCIIOMOTATENBHBIX AJTOPUTMOB JUIS YIPABICHUS HCIOJIHUTEIEM
(Pobot, Yepemamka, YepTé&xHuk u apyrue). BhImonHeHuEe alropuTMOB

BPYYHYIO U Ha KOMIIBIOTEpE

S3eik mporpammuposanus (Python, C++, ITackans, Java, C#, IIkomsHBII
AnropuTMuYecKuil S3bIK).

Cucrema mporpaMMHUpPOBaHMS: PENaKkTOp TEKCTa Mporpamm, TPAHCIATOP,
OTJIaTUUK.

IlepeMeHHas: Tun, umsl, 3HayeHue. Llenple, BEIIECTBEHHBIE U CUMBOJbHBIC
IIepeMEeHHBIE.

Omneparop mnpucBauBaHusi. ApU(METHYECKHE BBIPAKCHUS U MOPIIOK HX
BbrunciaeHnd. Onepanuu ¢ LEIbIMA YUCIAMU: IIEJIOYUCIIEHHOE JAeNIeHHe,
ocTaTok oT neneHusi. Berpnenus. CocTaBHbBIE YCIOBUS (3aMUCh JTOTHIECKIX
BBEIpOXKEHH Ha M3y4yaeMOM S3BIKE NporpamMMmupoBaHus). Haxoxnenwe
MHUHUMYMa

A MakCUMyMma U3 JIBYX, TpEX M 4YETBIPEX uuces. PemieHune KBaJpaTHOTO
YpaBHEHUSI, UMEIOIIET0 BEIIECTBEHHbIE KOPHU. LUK ¢ ycimoBueM. Aroputm
EBknmupa pans  HaxokaeHUS HauOosbmiero oOmero AeNuTeNs JBYX
HaTypalbHbIX 4ucenl. Pa3OuneHme 3ammMcu  HATypallbHOTO 4YHCIa B
MO3UIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WX paBHBIM 10, Ha
oTaenbHbIe TUQPHL. LUK ¢ mepeMeHHO#. AJNTOPUTMBI IPOBEPKH JETUMOCTH
OJIHOTO ILEJIOr0 YMCIa Ha Jpyroe, MPOBEPKH HATYpalbHOTO 4YHUCIA Ha

MIPOCTOTY

O0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHEIE (CTPOKOBBIE) MTEPEMEHHBIE.
IMocumBomnbHas 00paboTka cTpok. [10ACUYET YAaCTOTHI MOSIBICHUS CUMBOJIA B
cTpoke. Bcrpoennsie hyHKIUY st 00pabOTKH CTPOK

OnpeneneHne BO3MOXHBIX PE3YyJIbTATOB Pa0OTHI ANTOPUTMA TMPH JaHHOM
MHOJKECTBE BXOJIHBIX JaHHBIX, ONPEICICHHE BO3MOKHBIX BXOIHBIX JaHHBIX,

MPUBOJISAIIMNX K TAHHOMY pe3yJIbTaTy

35

Tabnmuneie BenmunHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBICHHE U
OTJaJgKa TPOTpaMM, peau3yIONIMX THIIOBBIE aJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIOBBIX MAaCCUBOB, HA OTHOM M3 SI3IKOB IPOIPaMMHUPOBAHUS
(Python, C++, Tlackans, Java, C#, IllkonbHblii AnropuTMudeckuii S3bIk):

3aIllOJIHCHUEC YHCJIOBOI'O MacCHUBa CHy‘iaﬁHBIMI/I qyuciaaMH, B COOTBETCTBHUU C




dopmymoit M myTéM BBOJA YHUCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB
MacCHBa, JHUHCHHBIA ITOMCK 3aJaHHOrO 3HAYCHHMS B MACCHBE, IOACUET
JJIEMEHTOB MaCcCHUBa, YIOBJICTBOPSIONINX 33aHHOMY YCIIOBHIO, HAXOXKICHUE
MHHHMAJIEHOTO (MaKCHMaJILHOTO) 3eMeHTa MaccuBa. COpTHPOBKA MacCHBa.
OO6paboTka MOTOKA JAHHBIX: BBIYHCICHHE KOJIMYECTBA, CyMMBI, CPEIHETO
apu(pMeTUIECKOro, MUHUMAIBHOTO ¥ MaKCUMAIBHOTO 3HAYCHUS 3JICMCHTOB

MOoCJICA0BATCIILHOCTHU, YAOBJIICTBOPAIOIINX 3aJaHHOMY YCJIOBHIO

3.6

4.1

4.2

4.3

VYnpasnenue. Curnan. O0patHast cBs3b. [lonyueHne cUrHAIOB OT HU(PPOBBIX
JaTYNKoOB (HampuMmep, KacaHWs, PacCTOSHHA, CBeTa, 3ByKa). [Ipumepsr
WCTIONIB30BAaHMS TIPUHIMIIA OOpaTHOW CBA3M B CHCTEMax YIPABICHHS
TEeXHHYECKUMH YCTPOWCTBAMHM C MOMOINBIO JATYMKOB, B TOM YHCIIE B

poOOTOTEXHUKE
NupopMarmoHHbIe TEXHOIOTHH

TexkcToBble JOKyMEHTBI W HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIa, ad3ai,
CTpPOKa, CIIOBO, CHMBOJI).

TekcToBBI IpoLeccop — HHCTPYMEHT CO3JAHUS, PENAKTUPOBAHUS U
(dopmatupoBanus TekcroB. [IpaBunma Habopa Tekcra. PenmaktupoBanue
tekcra. CpoiictBa cumBojioB. Ulpudr. Tumer mpudroB (pydnensie, c
3ace4yKaMy, MOHOIIMpPUHHbIE). [lomyXKMpHOE M KypCHBHOE HadepTaHHE.
CpoiicTBa a03a1eB: TpaHUIIBI, A03aIHBIA OTCTYII, HHTEPBAJ, BEIPABHUBAHNE.
[Mapametpsl crpanunbl. CtuneBoe (opmaTtupoBanue. CTpyKTypHpPOBaHHE
nHPOPMALIUK C TIOMOIIBIO CITUCKOB M TaOJuI. MHOTOYPOBHEBBIE CITUCKH.
Job6aBnenne TabMUI B TEKCTOBBIE JOKYMEHTHI. BcTaBka m300pakeHUil B
TEKCTOBBIE OKyMeHThl. O0TekaHue M300pakeHUH TekcToM. Brmouenue B
TEKCTOBBIH ~ JOKYMEHT JuarpamM, (QoOpMmyl, HyMepauuu CTpaHul,
KOJIOHTUTYJIOB, CCBUIOK M JPYTHX 3JIEMEHTOB

Pactposble pucynku. Mcnonbs3zoBanue rpaduuecKuX NpUMHTHBOB.
Onepalinyu pe1akTHpoBaHus rpauuecKuX 00ObEKTOB, B TOM YHCIIC U POBBIX
¢dororpaduit: u3MeHEeHNE pazmepa, 00pe3ka, MOBOPOT, OTpaXKeHue, padboTa ¢
o0nacTsiMu (BbIAETICHNE, KOMMPOBAaHHUE, 3aJMBKa LIBETOM), KOPPEKLMSA L[BETA,
SIPKOCTH M KOHTpacTHOCTU. BekropHas rpaduka. Co3gaHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMU CPEJCTBAMHU TEKCTOBOTO MPOILIECCOPa MM JAPYTHX
nporpamM (TpuioxeHui). JlooaBiieHre BEKTOPHBIX PUCYHKOB B JIOKyMEHTHI
[MoaroroBka MyabTUMEIUAHBIX pe3eHTanuid. Cnaiin. /lobasieHue Ha ciaiin
TeKCTa U n300paxeHuii. Pabora ¢ HeckonmbkuMu craiinamu. JJobasieHne Ha

cnaﬁz[ AyANOBU3YAJIbHBIX NAHHBIX. AHI/IMaI_[I/I}I. FI/IHCPCCBIJ'IKI/I

4.4

Tumel JaHHBIX B sSUYCHKax DIEKTPOHHOW Tabmunbl. PemakTupoBaHue u
(hopmaTupoBanue tadiuil. BeTtpoeHHble GYHKIMM IS TOMCKAa MaKCUMyMa,
MUHUMYMa, CYMMBI ¥ cpefHero apudmerndeckoro. COpTHPOBKA JaHHBIX B

BBIICJIICHHOM JHAaIlla30HE. HOCTpOGHI/Ie Auarpamm (FI/ICTOI’paMMa, KpyroBas




quarpaMma, —TOYeYHas  jJauarpamma). Beibop Tunma — auarpaMMBblL
[IpeobpazoBanue hopmyn npu kormupoBaHuu. OTHOCUTETbHAs, a0COIOTHAS

¥ CMeIIaHHas aapecartys

4.5

VYcioBHbIE BBIUMCIEHHS B BIEKTPOHHBIX Tabmuuax. CyMMHpOBaHHE WU
OICYET 3HAYECHUH, OTBEYAIOIINX 3aJaHHOMY ycioBrio. O0paboTka 60IbIImX

Ha0OpOB JaHHBIX. UNCIIEHHOE MOICTUPOBAHNE B DJICKTPOHHBIX TAOJIHIIaxX
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