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ITosicHuTeIbHAA 3anIMCKA

PaGouass mporpamma mo uHpoOpMaTHKE Ha YpOBHE CpeaHero obiiero oOpa3zoBaHUs
COCTaBJIeHAa Ha OCHOBE TPeOOBAaHMN K pe3yabTaTaM OCBOEHHS IPOTPAMMBI CPEIHETro OOIIEro
oOpazoBanusi ~ DenepaJbHOTO TOCYIapCTBEHHOIO OOPa30BATEIBLHOTO CTaHAApTa CPEIHEro
oOmrero oOpa3oBaHusi, YTBEPKIAEHHOTO MpUKa3oM MuUHHCTEpCTBA MpocBelieHus: Poccuiickoi
Oenepannn ot 12.08.2022 Ne732 «O BHECEHMHM M3MEHEHHI B (efepalibHBIN TOCY1apCTBEHHBIN
o0pa3oBaTeNbHBIA CTAaHAAPT CpenHero oOmero oOpa3oBaHMs, YTBEPXKAECHHBIH MPHUKa30M
MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «O06
YTBEPXKICHUH (heepabHOIO TOCYAapCTBEHHOrO0 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpazoBaHus», (QemeparbHOl  00pa30BaTENbHONW MPOrpaMMbl CPEAHETO OOIIEro
o0pa3oBaHus, yTBEPKIAEHHON NpukazoM Munucrepcrsa npocsenieHus: Poccuiickoit deneparuu
ot 18.05.2023 Ne 371, npuxka3zom MunucTepcTBa npocpenieHuss Poccuiickoit denepauuun ot
09.10. 2024r. Ne704 «O BHeceHMHM H3MEHEHHWH B HEKOTOpHIE MpHKa3bl MUHHCTEpCTBA
npocBenienust Poccuiickoit ®enepanum, Kacaromuecss (eneparbHbIX  00pa30BaTEIbHBIX
mporpaMMm HadaJIbHOro 00ImIero oOpa3oBaHMs, OCHOBHOT'O OOIIET0 OOpa3oBaHUsSI M CPETHETO
o0u1ero panbHON padouell mporpaMme BOCITUTAHHUS.

[Iporpamma 10 wWHpOpPMATHKE HA YPOBHE CPEAHEro oO0mero oOpa3oBaHUs AT
MpEJICTaBICHHUE O IIeNIAX, OOIIel cTpaTerud o0yueHusl, BOCIIUTAHUS U PA3BUTHUS 00Yy4arOIIUXCs
cpeactBamMu ydeOHoro mpeamera «WHpopmaTtuka» Ha 0a30BOM YPOBHE, YCTaHABIHMBACT
00s3aTenpHOE MPEAMETHOE CO/IepKAHKE, TPElyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3aenam
U TEMaM, OIpeeIIsieT paclpeielIeHHe ero no KiaccaM (rojaM U3y4eHus).

[IporpammMa 10 wuH(MOpPMATUKE OMNpENeNseT KOJIMYECTBEHHbIE M  KaueCTBEHHBIE
XapaKTEepUCTUKU Yy4eOHOro marepuana Jid KakIoro roja HM3y4eHHs, B TOM 4YHUCIE MJIs
COJIEPKATENBHOTO HAMOJHEHUS PAa3HOr0 BUAA KOHTPOJIA (IIPOMEXYTOUYHOM arTecTanuu
00y4aromuxcsi, BCEpOCCUNUCKUX MPOBEPOUYHBIX pabOT, rOCy1apCTBEHHONW UTOrOBOM aTTECTAlUH).
[TIporpamMa 1o uH(OpPMAaTHKE SBISETCS OCHOBOW Ml COCTAaBJICHHMSI ABTOPCKUX Y4YEOHBIX
porpaMM U y4eOHUKOB, TOYPOYHOI'O IUTAHUPOBAHUSI Kypca YUUTEIIEM.

HNHudopmaTuka Ha ypoBHE CpEHET0 00IIEero 00pa30BaHUM OTPAXKaLT:

® CyIHOCTb MH(POPMATHUKU KAaK HAYYHOW ITUCIUIUIMHBI, W3yYarolled 3aKOHOMEPHOCTH
NpPOTEKaHWs M BO3MOKHOCTM aBTOMAaTH3allMM HMH()OPMAIMOHHBIX IPOIIECCOB B
Pa3IMYHBIX CUCTEMAX;

® OCHOBHbIE 00JacTM NpUMEHEHUs HWHQPOPMATUKU, MpPEXKIEe BCEro HHGOPMALMOHHbBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

®  MEXAUCHMIUIMHAPHBIN XapakTep HHPOPMATUKN U MTHPOPMAIIMOHHOM 1€ATENbHOCTH.

e Kypc unpopmaTiKu Ha ypOBHE CPEIHETO 001Eero 00pa30BaHus SBISETCS 3aBEPILAIOIUM
STariOM HENPEPHIBHOM MOATOTOBKM oOydaromuxcss B 00macTM HMHQOPMATHKU U
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, OH ONUPAETCs Ha COJEp)KaHHe
Kypca MH(GOpPMAaTUKHA YPOBHSI OCHOBHOI'O OOIIEro OoOpa3oBaHMsI M OIBIT MOCTOSHHOTO
OpUMEHEeHHUS MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, NaéT TeopeTHYecKoe
OCMBICIIEHHE, MHTEPIPETAINIO U 0000IIIEHHNE STOTO OTIBITA.

B comepxanum yueOHoro mpeamera «MHpopmMaTHKa»  BBIAEISIOTCS — YEThIpe
TeMaTHYECKHX pa3zena:

e Paznen «llupoBas rpaMOTHOCTBY» OXBAaTBHIBAET BOIPOCHI YCTPOHCTBA KOMIBIOTEPOB H
JIPYTUX  JJIEMEHTOB IM(PPOBOrO  OKPYXKEHMs, BKIIOYas KOMIIBIOTEPHBIE  CETH,
UCIIOJIb30BAaHUE CPEJICTB OMNEpallMOHHOW cucTteMbl, paboty B cetu UWHTepHer u
UCIIOJIb30BaHUE UHTEPHET-CEPBUCOB, NH(POPMAIMOHHYIO 0€30I1aCHOCTb.

e Pasnen «Teopernueckre OCHOBHI HWH(POPMATHUKH» BKIIOYAET B CeOSl TMOHATUWHBIN
anmapar  MH(QOPMATHKH, BOMPOCHl  KOJMPOBAaHUA  HMHPOpMAIUH,  H3MEPEHUS
UH(POPMALIMOHHOTO O00BEMA JaHHBIX, OCHOBBI aiNreOphl JIOTUKM M KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.



e Paszgen  «AnropuTMbl M [POrpaMMHUpOBAHME»  HAIllpaBI€H Ha  pa3BUTHUE
QIFOPUTMUYECKOIO MBILIUICHHSI, pa3padOTKy alropuTMoB, (HOPMUPOBAHME HABBIKOB
peanu3aiy IporpaMM Ha BEIOPAHHOM S3BIKE IPOTPAMMHUPOBAHUS BEICOKOTO YPOBHSI.

e Paznen «MHpopManMOHHBIE TEXHOJIOIMH» OXBAThIBAET BONPOCHl  IPUMEHEHUS
MHPOPMALIMOHHBIX TEXHOJIOTHH, peaJn30BaHHbIX B MPUKIAJAHBIX IPOrPaMMHBIX
IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE IIPU PEIICHUU 3a/lay aHalIu3a JaHHbIX,
UCIOJIb30BaHUE 0a3 JaHHBIX U AJIEKTPOHHBIX TaOJMIL U1 PELICHUs IPUKIAIHbIX 3a/]1a4.
Pesynpratel  6a30Boro ypoBHs u3ydeHHs ydeOHoro mpenmera «MHpopmaTuka

OpPUEHTHPOBaHbl B IIEPBYIO O4epeab Ha OOLIyI0 (YHKLIHMOHAJIBHYK) I'DPAMOTHOCTb, HOJYy4YEHHE
KOMITIETEHTHOCTE! JJIs TIOBCEITHEBHOW KU3HM U 0011er0 pa3BuTus. OHU BKIIOYAIOT B CEOS:

® [IOHMMaHHE NpPEAMETa, KIKYEBHIX BOIPOCOB M OCHOBHBIX COCTABIIAIOLIMX 3JIEMEHTOB
H3y4aeMoOU MpeaMeTHOMN 00J1acTH;

® yMCHHME pEIlaTh THUIOBBIE INPAKTUYECKUE 3a/]ayd, XapaKTepHbIE JI1 HMCIOJIb30BaHUS
METOJIOB U UHCTPYMEHTapus JaHHON IpeaIMEeTHON 00nacTu;

® OCO3HaHME paMOK H3yyaeMOH MHpeAMETHONH OO0JIaCTH, OTrPAaHUYEHHOCTH METO/I0B H
UHCTPYMEHTOB, TUIIMYHBIX CBsI3€H ¢ APYrUMH 001aCTAMH 3HAHUS.

OcHoBHas 11e7b U3y4YeHus yueOoHoro npeamera «MHpopmarnka» Ha 6a30BOM ypOBHE /IS
YPOBHsSI ~ cpefHero oOmero oOpa3oBaHus — oOecliedeHHe JalbHEHIero  pa3BUTHS
MH(OPMALIMOHHBIX KOMIIETEHLIMHA BBIYCKHUKA, €ro TOTOBHOCTHM K JKU3HM B YCIIOBHUSX
pa3BUBarOIIErocss MH(OPMAIMOHHOIO OOIIECTBA M BO3pacTalOUled KOHKYPEHLIMH Ha PBIHKE
Tpyaa. B cBsi3u ¢ aTuM uzyuenue napopmaruku B 10—11 kimaccax 10mKHO 00€CIeUnTh:

e Cc(hOPMHUPOBAHHOCTb IPEJCTABICHUH O PO HHGOPMATUKH, HH(POPMALMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

e c(pOpMHPOBAHHOCTH OCHOB JIOTMYECKOI0 U aJIFTOPUTMHUECKOIO MBIIIICHHUS;

e c(hOpMHUPOBAHHOCTb YMEHMH pa3nuyarh (PAKTbl M OLEHKH, CPaBHUBATh OLCHOYHBIE
BBIBOJIBI, BHJIETh HX CBA3b C KPUTEPUAMU OLCHUBAaHUS U CBA3b KPUTEPUEB C
OTIpeNIeIEHHON CHUCTEMOM IIEHHOCTEHW, MPOBEpPATh Ha JIOCTOBEPHOCTH W 0000IIaTh
UHPOPMALIHUIO;

e cOpMHPOBAHHOCTh TNPEACTABIECHUN O BIMSHUM HMH(POPMALIMOHHBIX TEXHOJOTHH Ha
JKU3Hb 4YeJloBeKa B  O0IIecTBE, T[OHUMAHUE COLMAIBHOTO, SKOHOMHMYECKOTO,
MOJIMTUYECKOTO, KYJBTYpPHOTO, IOPUIUYECKOr0, IPHUPOJHOTO, OSPrOHOMUYECKOTO,
MEAMIMHCKOTO U (PU3HOJIOTMYECKOT0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTHI;

® [IPUHATHE NMPABOBBIX U STUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUN, OCO3HAHHE
OTBETCTBEHHOCTH  JIIOJIEH,  BOBJIICUYEHHBIX B CO3JAaHME M KCIOJIb30BaHUE
MH(OPMaLIMOHHBIX CUCTEM, pacpoCTpaHEHHE HH(DOpMaLINH;

® CO3/laHME YCIOBMH JUIsI pPa3BUTHS HaBBIKOB  Y4eOHOH, MPOEKTHOM, Hay4dHO-
UCCIIEIOBATEIbCKOW M TBOPYECKOM JEATENbHOCTH, MOTHBAIMM OOydYaIOUIMXCS K
CaMOpa3BUTHIO.

OOmiee 4McIO YacoB, PEKOMEHJIOBAHHBIX JJs M3ydyeHus MHpopmaTuka — 68 yaco: B 10
kiacce — 34 gaca (1 gac B Hegenmo), B 11 kimacce — 34 gaca (1 gac B Hezedio).
bazoBelii ypoBeHb U3yueHHsI HHPOPMATUKUA PEKOMEHTyeTCs ISl CAeIyIOIUX MpoduIei:

® ECTECTBEHHO-HAayuUHBIM MNpOQuUIb, OPUEHTUPYIOLUIUN OOydaroluXxcsi Ha Takue cgepbl
NEeSTEIbHOCTH, KaK MeIULIMHA, ONOTEXHOJIOTUH, XUMUS, GU3HKA U JPYTHUE;

®  COLMAIBbHO-OKOHOMUYECKUN PO, OPUSHTUPYIOMINK 00yUaromuxcst Ha npodeccud,
CBSI3aHHBIE C coUualbHOM cdepol, ¢UHAHCAMHM, SKOHOMHUKOH, yIIpaBIEHUEM,
MpeIPUHUMATEIBCTBOM U APYTUMU;

® yHHBEpCAJIbHBIN MPOQPHIL, OPUEHTHPOBAHHBIN B MEPBYIO OYepeab Ha 00yUaIOIUXCs, Yel
BbIOOpP HE COOTBETCTBYET B MOJIHOM Mepe HU OAHOMY U3 YTBEPKIAEHHBIX MPOQHIIEH.

bazoBelii  ypoBeHb U3yueHHMS WHGOPMATUKU OOECIEYMBAECT MOATOTOBKY OOYYarolIuXcs,
OPUEHTHUPOBAHHBIX HA T€ CHEIMAIBHOCTH, B KOTOPHIX NH(GOPMALIMOHHbBIE TEXHOJIOTUHU SBIISIOTCS
HEOOXOAUMBIMU MHCTPYMEHTAMH NpPO(ECCHOHAIBHON JESITEeIbHOCTH, y4yacTHe B MPOEKTHOH u



HCCIIEIOBATEIIbCKOM  JIESITEIbHOCTH, CBA3AHHOM C MEXKIUCLUIUIMHAPDHOM M TBOPYECKOU
TEMaTUKOH, BO3MOXXHOCTb peEIIeHUs 3adad 0a30BOTO YpOBHS CIOXHOCTH EgunHoro
roCyJapCTBEHHOTO 3K3aMeHa 10 HHPOpPMAaTHKE.

[TocnenoBarenbHOCTh HM3y4€HUSI TeM B IHpelenax OJHOro roja OOydeHHUs MOXKET ObITh
WU3MEHEHA [0 YCMOTPCHHIO YUYUTENsl MPH TOJIrOTOBKE pabodeil mporpaMMbl UM IMOYPOUYHOTO
IIJIAHUPOBAHUSL.

Conep:xanue o0yuenusi B 10 kiacce.
Lugposas epamomnocmy.
TpeboBaHMsT TEXHUKM O€30MACHOCTH M TMIMEHbI NpH padoTe C KOMIIBIOTEpAMH U JAPYIMMHU
KOMITOHEHTaMH IU(POBOTO OKPYKEHUSI.
[Tpunuunsl  paGoTel  koMmmbioTepa. IlepcoHanbHblil kKommbroTep. Bbibop koHurypanum
KOMIIBIOTEpA B 3aBUCUMOCTH OT PEIIAEMbIX 3aa4.
OcHOBHBIE TEHACHLMU DPa3BUTUS KOMIIBIOTEPHBIX TEeXHOJIOTHM. [lapamienpHble BbIYMCICHUS.
MHuoronponeccopssie cuctembl. CynepkoMiboTepbl. MUKpOKOHTpoILIEpbl. POO0oTH3MpOBaHHbIE
IIPOU3BOJICTBA.
[IporpamMHOe obecrieueHHe KOMITBIOTEPOB. Buabl mporpaMMHOro oOecneueHuss u HX
HazHaueHHe. OcOoOEHHOCTHM  HPOrpaMMHOr0  OOecledyeHHuss  MOOWJIBHBIX  YCTPOMWCTB.
OnepaunonHas cucrema. [loHsSiTHE O CHCTEMHOM aIMUHUCTpUpoBaHMU. WHcTramsauus u
JEUHCTAIUISIINS IPOTPaMMHOT0 00eCIeUeHHMS.
Qaiinosas cucreMma. [louck B daitnoBoit cucreme. Opranu3anus XpaHeHHs U 00padOTKU JaHHBIX
C MCII0JIb30BaHUEM MHTEPHET-CEPBUCOB, 00JIAYHBIX TEXHOJIOIMI U MOOUIIBHBIX YCTPOMCTB.
[TpuxnanHple KOMIIBIOTEPHBIE IPOrpaMMbl Ul PEIIEHUs THUIOBBIX 3aJad 110 BBIOPAHHOMN
cnenuanu3anuy. CucreMsl aBTOMaTH3UPOBAHHOTO POEKTUPOBAHUS.
[Iporpammuoroe oGecrnieueHue. JInneH3upoBaHHE MPOTPAMMHOTO obOecnedeHus] W HU(POBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOE mporpamMmHoe obecneueHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAaHHE MPOrPAMMHOIO OOecreueHuss M LHUPPOBBIX pPECYpPCOB.
OTBEeTCTBEHHOCTh, yCTaHaBIMBacMas 3aKoHoxaTenbcTBOM Poccuiickoit ®enepanuu, 3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 o0ecnedeHus U U(PPOBHIX PECYPCOB.
Teopemuueckue 0cHo8bl UHDOPMAMUKU.
Wnpopmarniys, 1aHHbIE U 3HAHUS. Y HUBEPCAJIBHOCTD JUCKPETHOIO MPECTaBIEHUS HH(OpMAaLIUK.
JIBonuHOE KonMpoBaHKuE. PaBHOMEpPHBIE U HEpaBHOMEpHBIE KoAbl. YcinoBue Pano. Ilonxonsr k
u3MepeHuto uHpopmanuu. CymHOCTh 00bEMHOrO (andaBUTHOTO) MOAXOAA K H3MEPEHUIO
uHpOpMalLlUY, OIpe/eleHne OuTa ¢ TOYKM 3peHUs aln(aBUTHOTO IMOAXO0J]A, CBSI3b MEXIY
pasmepoM andaButa W HUHPOPMAIMOHHBIM BECOM CHMBOJIA (B TPEATNOJIOXKEHHH O
PaBHOBEPOSITHOCTH MOSBICHHUS CUMBOJIOB), CBSA3b MEXK/Y €IMHUIIAMU U3MEpeHHs WH(OpMAaIUU:
out, Gaitt, Kbaiit, M0aiit, ['6aiiT. CylHOCTh COAEpPKATEIHHOTO (BEPOSITHOCTHOTO) MOIX0/a K
U3MEPEHUI0 HH(POPMAIUH, OTIpeieieHne OuTa ¢ TO3ULUHU COIEPKaHUsI COOOIICHHS.
Nndpopmannonusie npoueccel. Ilepenaua unpopmanuu. VMcTtouHuk, NpuéMHHUK, KaHal CBSI3H,
cUrHai, kogupoBanue. Vckaxenue nHpopMmanuu npu nepenade. CKOpocTh nepeaayd JaHHbBIX
Mo KaHaly cBsi3u. XpaHeHue uHpopmaruu, o0béM mamsitu. OOpabotka mHbopmarmu. Buasl
00paboTKK MHGPOPMALIMKU: TOTYY€HHUE HOBOTO COJCPKAHUS, U3MEHEHUE (OPMBI NPEICTaBICHUS
uHpopmanuu. [louck unndopmauuu. Pons mHbopmanuum u MHGOPMALMOHHBIX IPOLECCOB B
OKpPY’KaroIlleM MUDE.
Cucrembl. KOMIIOHEHTHI CUCTEMBI U MX B3auMojiecTBre. CHUCTEMBI YIpaBICHUS. YTpaBiIEHUE
Kak nH(popMalMoHHbIH mporecc. OOpaTHas CBsI3b.
Cucremsl cuncienus. Pa3BépHyTas 3anuch LEIbIX U IPOOHBIX YMCEN B MO3UIMOHHBIX CHCTEMaX
cuncinenus. CBoiicTBa MO3MIIMOHHON 3amHMCH YHCa: KOJUYECTBO LU(P B 3alMUCH, MPHU3HAK
JEIMMOCTH YHCciia HA OCHOBAHUE CUCTEMbI CUMCIIEHUS. AJITOPUTM IepeBojia Lenoro yucna us P-
UYHOM CHCTEMBI CUMCIICHUS B JAECATHUHYIO. AJTOPUTM IepeBoja KoHeuyHoW P-uuHO# npobu B
JECATUYHYIO. ANTOPUTM IE€peBOJa LEJIOr0 YHCiIa U3 JECATUYHOM CHCTEMBI CUHCIEHUS B P-
WYHYIO0. /[BoM4Has1, BOCbMEpUYHAsl U IIECTHAALIATEPUUHAs CUCTEMBI CUMCIIEHUS, IEPEBOJL YNCEI




MEXIy ATUMHU cucTeMaMU. ApupMeTHYecKe ONepaly B MO3UIUOHHBIX CUCTEMaX CUUCIICHUS.
[IpencraBneHne HENbIX U BENICCTBECHHBIX YMCEN B TAMATH KOMIIBIOTEPA.

KonupoBanue texctoB. KomupoBka ASCIL. OnnoGaittabie kogupoBku. Ctanmapt UNICODE.
Komuposka UTF-8. Onpenenenne naGopmMaimoHHOro 00bEMa TEKCTOBBIX COOOIIIEHUMN.
KomunpoBanue uzoOpaxenuit. Onenka WHOOPMAIMOHHOTO 00BEMA pPacTpOBOTO TIpadudecKkoro
n300pakeHust IPY 3aJJaHHOM pa3pelieHn U I1yOuHe KOJUPOBAHUS 1IBETA.

KonupoBanue 3Byka. OneHka MH(POPMAIMOHHOTO 00BbEMa 3BYKOBBIX MAHHBIX IMPH 33JaHHBIX
4acTOTE IUCKPETU3aLUU U Pa3psAIHOCTH KOJAUPOBAHHUS.

Anrebpa noruku. BeickaspiBanus. Jlorndeckue omnepanuu. TaOnuibl HCTHHHOCTH JIOTUYECKUX
onepauuil «IU3BIOHKLIMSA», «KOHBIOHKLMS», «AHBEPCUN», «UMIUIMKALM», <«OKBUBAJICHLIHD.
Jlornueckue BbIpaykeHUs. BpIuncieHNEe JTOrMYECKOro 3HaY€HMsI COCTABHOI'O BBICKA3bIBAaHUS IpU
U3BECTHBIX 3HAUEHUSX BXOJAIIMX B HErO JIEMEHTAPHBIX BbICKA3bIBaHUN. TaOaMILIbl HCTUHHOCTH
JIOTUYECKUX BbIpaxkeHU. JIornueckue onepanuy 1 onepannuy HajJ MHOXKECTBAMHU.

[Ipumepbl 3aKOHOB  anreOpbl JIOTMKH. OKBHUBAJIECHTHBbIE IPeoOpa3oBaHUS  JIOTHYECKHUX
BeIpakeHuil. Jlornueckue ¢ynknun. [ToctpoeHne TOrn4eckoro BEIpaXKEHUs ¢ TaHHOH Tabiuei
uctuHHOocTH. Jlornueckue anemeHnTsl komnetorepa. Tpurrep. Cymmarop. [loctpoenue cxemsl Ha
JIOTUYECKUX 3JIEMEHTaX IO JIOTMYECKOMY BBIPQKEHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS I10
JIOTUYECKOHU CXEME.

HUnpopmayuonnvie mexnono2uu.

TexcroBelii mponeccop. PemakrupoBanune u QopmatupoBanue. IlpoBepka opdorpapuu u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnonb3oBaHue
ctuieil. CTpyKTypHUpOBaHHBbIE TEKCTOBble JOKyMeHThl. CHocku, oruaBieHue. OOnauHble
cepBuchl. KosnekTuBHas paboTta ¢ JOKYMEHTOM. MIHCTpYMEHThI peleH3UPOBAHUS B TEKCTOBBIX
nponeccopax. JlenoBas mnepenucka. Pedepar. IIpaBuna nutupoBaHHsT HCTOYHMKOB U
oopmnenus 6ubmmorpaduueckux ccputok. OPopMiIeHNE CIHCKA JIUTEPATYPHI.

BBox wu300paxkeHHi € HCHOJB30BAHHMEM PA3IUYHBIX LUGPOBBIX YCTPOHCTB (ULM(POBBIX
¢doToannapaToB ¥ MUKPOCKOIIOB, BUAEOKAMEP, CKAHEPOB U JPYrUX YCTPOMCTB.). ['padnueckuit
penaktop. O6paboTka rpapuueckux o0ObekTOB. PacTpoBas um BekTOpHas rpaduxa. dopmaTsl
rpaduueckux ¢aios.

O06paboTka 300pakeHUs U 3ByKa C UCIOJIb30BAaHUEM MHTEPHET-TIPHIIOKEHUH.

Mynstumeana. KomnbroTepHsle mnpe3eHTanuu. Mcnonb3oBaHue MyIbTUMEIUWHBIX OHJIANH-
CEpBUCOB IS Pa3pabOTKH MPE3eHTALUI POEKTHBIX paboT.

[TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIEH.

Conep:xanue o0yuenus B 11 kiacce.

Lugposas epamomnocme.

[TpuHIMIBI TTOCTPOEHUSI W ammapaTHble KOMITIOHEHTHI KOMITBIOTEpHBIX cereil. CereBble
npotokoubl. Cets MHTEpHET. Afpecanus B cetu MHTepHer. CucreMa TOMEHHBIX UMEH.
Be06-caiit. BebO-ctpanuna. BzammonelictBue Opayzepa ¢ BeO-cepBepoM. JlmHamMudeckue
cTpanuibl. PazpaboTka nHTEpHET-TIpUIIOKeHUH (caiiToB). CeTeBoe XpaHEHHE JaHHBIX.

Buner nestensnoctu B cetu Mutepuet. Ceppuchl MHTepHeTa. ['eonHpopMaliMOHHbBIE CHCTEMBI.
['eonoKkallMOHHBIE CEPBUCH PEAJIHHOIO BpeMEHH (HarpuMep, JIoKalus MOOUIBHBIX Tele(OHOB,
orpezieNieHue 3arpyK€HHOCTH aBTOMarucTpaieit), HHTEpHET-TOProBiisi, OPOHUPOBAHNUE OUJIETOB,
TOCTHHHLI.

['ocynapcTBeHHbIE AJIEKTPOHHBIE CepBUCHl U yciyrd. ColManbHBIE CETH — OpraHu3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M 0OMeHa AaHHbIMU. CeTeBOM ATHUKET: MpaBUja MOBEIECHUS B
kuOepnpoctpancTBe. I[IpoGiema mnoyMHHOCTH mofmydyeHHOM uHGopManuu. OTKpBIThIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOTeHHbIE M DKOHOMHYECKHE YTIpO3bl, CBS3aHHBIE C HCIIOJIB30BaHUEM HH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TexHosoruil.  OOmue  mpoOiembl  3amuThl  MHpOpMALUU U
uHpopmanmonHoit  O6e3zomacHocTH. CpeacTBa 3ammThl  UHPOPMAIMKM B KOMITBIOTEpPAX,
KOMIIBIOTEPHBIX CETSIX W aBTOMATH3MPOBAHHBIX HWH(POPMALMOHHBIX cucteMax. IIpaBoBoe




oOecrieyenne wuH(popMaMOHHONH Oe3omacHocTH. [IpenoTBpaiieHne HeCaHKIMOHHPOBAHHOTO
JOCTyNa K JUYHOM KOH(UACHIMAIBHOW WH(OpMAIMU, XpaHAIMEWCs Ha TEPCOHATHLHOM
KOMITbIOTEpE, MOOMIIBHBIX yCTpoiicTBax. BpegoHocHoe mporpaMmHoe oOecriedeHnue M CIocoObl
060pb0OBl ¢ HUM. AHTHUBHPYCHbIE HporpaMMbl. OpraHuzainus JIMYHOTO apxuBa HH(OPMAIHH.
PesepBHoe xonupoBanue. [TaponbHas 3amura apxusa.

HNHpopMallMOHHbIE TEXHOJIOTMH U MNpodeccHOHalbHAs JesTelnbHOCTh. MH(popMalroHHbIE
pecypcsl. Ludposas sxoHomuka. MHbopMaoHHas KyJbTypa.

Teopemuueckue 0cHo8bl UHDOPMAMUKU.

Mopnenn u monenupoBanue. llenn monenuposanus. COOTBETCTBHE MOJEIH MOJEIUPYEMOMY
00BeKTy 1y npoueccy. Popmanuzaius NpUKIaIHbIX 331a4.

[IpencraBiaeHue pe3yibTaTOB MOJICTUPOBAHHUS B BUAE, YAOOHOM ISl BOCIPHUSTHS YETOBEKOM.
I'padpuaeckoe nmpeacraBiaeHre JaHHBIX (CXEMbI, TAOJIUIIBI, TPA(QUKH).

I'padsl. OcHoBHBIE MOHATHS. Buapl rpadoB. Pemenne anropuTMUUecKuX 3aaay, CBSI3aHHBIX C
aHamu30M rpadoB (IOCTpOEHHE ONTUMAIBHOIO MYTH MEXAY BeplIMHaMM rpada, omnpejaeneHue
KOJIMYECTBA Pa3IMYHbIX ITYTEH MEX Ay BEpPIIMHAMU OPUEHTUPOBAHHOT'O ALIMKINYECKOT0 rpada).
HepeBbsi. bunapHoe nepeBo. J[MCKpeTHblE WIpPhI JIBYyX HUIPOKOB C IOJHOM HH(pOpMaLuei.
[Toctpoenue nepeBa nepebopa BapUaHTOB, OMHCAHME CTPATETMU UIPhl B TaOIU4YHOU (opMme.
BeMrpsbliiHelie cTpaTeruu.

Hcnonp3oBanue rpadoB M epeBbEB NMpPHU ONMHCAHUH OOBEKTOB M IMPOIECCOB OKPYKAFOIIETO
Mupa.,

Aneopummvl u npocpammuposanue.

OmnpezneneHue BO3MOXKHBIX PE3YJIbTaTOB PpabOThl MPOCTEHIIMX AJITOPUTMOB  YIpaBJICHUS
UCTIOJTHUTENISIMA W BBIYMCIIUTENFHBIX aITOpuTMOB. OrmpeneneHue MCXOIHBIX HaHHBIX, TPH
KOTOPBIX QJIFOPUTM MOXKET AaTh TPeOyeMblil pe3yJbTart.

Ortanbl penieHus 3agad Ha kommbiotepe. S3pik nporpammupoBanus ([lackans, Python, Java,
C++, C#). OcHoBHble KOHCTPYKLHUHM s3bIKa MPOrpaMMHUpPOBaHMs. THIIBI  JAaHHBIX:
LIEJI0YKCIIEHHBIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. Bernenus. CocTaBHbIE YCIIOBUS.
[{ukns! ¢ yenoBueM. LHukisl no nepemenHoil. Micnonb3oBanue TabuI] TpacCUPOBKU.

Pa3paboTtka u mnporpammHasl peanusalnus aJIrOpUTMOB PpELICHMs] TUIIOBBIX 3a1ady 0a30BOTO
ypoBHs. [Ipumeps! 3amay: anropuTMbl 0OpaOOTKM KOHEYHOM YHCIOBOH MOCIENI0BAaTEIbHOCTU
(BBIYMCIIEHUE CYMM, IPOM3BEICHMM, KOJMYECTBA 3JEMEHTOB C 3a/JlaHHbIMH CBOMCTBAMH),
QITOPUTMBI aHAJIM3A 3alMCH YUCENl B MO3UIIMOHHON CHCTEME CUHMCICHMS, alrOPUTMbI peIIeHUs
3a/1a4 METOJIOM mepedopa (MOMCK HAaMOOJBIIEro OOIIETO JEIUTENs MBYX HATYypalbHBIX YHCEN,
IpOBEpKa YKcia Ha MPOCTOTY).

OOpaboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBbIE (QYHKIMM S3bIKa MHPOTPaMMHUPOBAHUS JUIS
00pabOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BETMYUHBI (MACCUBBI). AITOPUTMBI paOOTHI € 3JIEMEHTaMU MacCUBa C OJTHOKPATHBIM
IPOCMOTPOM MAacCHBa: CYMMHPOBAHHE 3JEMEHTOB MAacCHBa, IMOACYET KOJIUYECTBA (CYyMMBI)
AIIEMEHTOB MAacCHBA, YJOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HAaXOXKJIEHHE HauOOJbIIEro
(HauMEHbIIETr0) 3HAYEHUs DHJIEMEHTOB MAacCHBa, HAXOXJEHHE BTOPOTO IO BETUYMHE
HauOO0JIbIIero (HAUMEHBILIET0) 3HAYCHMUS, TMHEHHBIN MMOMCK AJIEMEHTA, [IepEeCTaHOBKA 3JIEMEHTOB
MaccuBa B 00paTHOM MOPSIIIKE.

CoptupoBka oaHOMEpHOro MmaccuBa. [IpocTble MeTOAbl COPTUPOBKH (HampuUMeEp, METOJ
y3bIpbKa, METO/1 BbIOOpa, COPTUPOBKA BcTaBkaMu). [loamnporpammel.

Hndopmayuonnvlie mexuonoauu.

Ananu3 naHHbelx. OCHOBHBIE 3a/laud aHalIM3a JAHHBIX: NPOTHO3UPOBAHHE, KIACCHU(pHUKAIMS,
KJIacTepu3alus, aHain3 OoTkiIoHeHuH. [locnenoBarenbHOCTh pellleHus 3ajad aHajlu3a JaHHbBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA M OLEHKA KayecTBa JAaHHBIX, BBIOOP W/WIM MOCTPOCHUE
MO/JIeJH, TpeoO0pa3oBaHNe JaHHbBIX, BU3YalIH3alUsl JaHHbIX, HHTEPIPETalus pe3yIbTaToB.
AHanu3 JaHHBIX C TIOMOINBIO DAJIEKTPOHHBIX TalOnHL. BbIYMCICHHE CYMMBI, CpEIHEro
apu(MeTHuecKoro, HauGOJbIIEr0 1 HAMMEHBIIETO 3HAYCHUH AUana3oHa.
KommnbroTepHo-mMaremMaTuyeckue MO/IEJIH. Oransl KOMIIBIOTEPHO-MaTEMaTHUECKOT O




MOJICTTMPOBAHUS: TIOCTAHOBKA 3a7aud, pa3paboTka MOJEIH, TECTUPOBAHHE MOJECIH,
KOMITBIOTEPHBIN IKCIICPUMEHT, aHAIN3 PE3y/IbTATOB MOJICITHPOBAHUS.

UucneHHoe peleHne YpaBHEHUH ¢ TOMOIIBIO TT0I00pa mapameTpa.

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabnmuiia — mpeacTaBiIeHUE CBEICHHH 00
OOHOTHIHBIX OOBekrax. [lome, 3amucek. Korou Tabmumel. Pabora ¢ roroBoii 0a3oii HaHHBIX.
3anonHeHue 6a3bl JaHHBIX. [IOMCK, COPTHUPOBKA U (UIBTPAIUs 3aIUCei. 3ampockl Ha BEIOOPKY
JAHHBIX. 3aIPOCHI C TapaMeTpaMu. BeraucisemMbie OIS B 3alpOCcax.

MHorotrabnuunbie  0a3bl  JaHHBIX. THUIBI  CBA3CH MeEXAy TaOmuIaMu. 3ampochl K
MHOTOTa0JIMYHBIM 0a3aM JTaHHBIX.

CpencTBa MCKYCCTBEHHOTO HMHTeIUIeKTa. CepBHCHI MAIIMHHOIO IIEPEBOJa W paclo3HaBaHHS
ycTHOWM  peun. MpenTudukanmms W MOMCK  M300pak€HWH,  pacro3HaBaHUE  JIMIL.
CamooOyuyaromuecss CHUCTeMbl. VICKYCCTBCHHBIH HWHTCIUICKT B  KOMIIBIOTEPHBIX — HIpax.
Hcnonk30BaHWe  METOJOB  HCKYCCTBEHHOTO  HWHTEIUIEKTa B OOYYarONIMX  CHCTEMax.
Hcnonp30BaHne METOJIOB MCKYCCTBEHHOTO WHTEIUIEKTa B POOOTOTEXHUKE. VHTEpHET BeIlIeH.
[TepcrieKTHBBI Pa3BUTHUSI KOMITBIOTEPHBIX WHTEIICKTYAbHBIX CUCTEM.

IlnanupyeMble pe3yJbTATHI OCBOEHHSI NPOrpaMMbl Mo HHPOpPMATHKe HAa YPOBHE
cpeaHero o01ero o0pa3oBaHus.

Jluunocmuvle pe3ynrvmamsl  OTPAKAIOT TOTOBHOCTh M CHOCOOHOCTH — OOYYarOLIMXCS
PYKOBOJICTBOBAThCS  C(OOPMHPOBAHHOW  BHYTPEHHEH  IMO3WIMEH  JIMYHOCTH, CHCTEMOU
[IEHHOCTHBIX ~ OPHUCHTAIlMi, TO3UTUBHBIX BHYTPCHHHX yOEXKICHUU, COOTBETCTBYIOIINUX
TPATUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HECHHOTO OIBITAa M OIBITA
NEeSITeIbHOCTH B MpPOIECCe pealu3allMd  CPEeICTBAMH  y4eOHOrO MpenMeTa OCHOBHBIX
HANpaBJICHUN BOCIHMTATEILHOW JEATEIIBHOCTH. B pesynbTare u3ydeHHs WHPOPMATUKUA Ha
YpOBHE cpeaHero oOiero obpasoBaHusi y odyuaromierocsi OyayT chopMUpOBaHbI CIEAYIONINE
JUYHOCTHBIE Pe3yNbTaThI:

1) rpa)1aHCKOTO BOCITUTAHHUS:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA M TPaBOMOPSIKA,
COOJIIO/IEHNE OCHOBOIIOJIATAOIIMX HOPM HMH(OPMAIIMOHHOTO TMpaBa H HWH(OPMAIMOHHOMN
0e30IMacHOCTH;

TOTOBHOCTh ~ MPOTHBOCTOSTH  HJICOJIOTHHM  OKCTPEMH3Ma, HAIMOHATU3Ma, KceHO(oOHH,
TUCKPUMHUHAIIMA TI0 COIMAIbHBIM, PEIUTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM TPU3HAKAM B
BUPTYaIHHOM IIPOCTPAHCTBE;

2) MaTPUOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOE OTHOIICHWE K HWCTOPHYECKOMY HAcJeIuio, NOCTIKeHUusIM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHHE 3Ha4eHWs HWH(MOOpPMATUKU Kak HAyKH B IKU3HH
COBPEMEHHOT0 00I11eCTBa;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TIOBEIACHUS;

CIIOCOOHOCTh OIIGHMBATh CUTYallMI0 U MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpaJTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIe B ceTH MIHTepHeT;

4) 3CTETHYECKOTO BOCTIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIOYAs SCTETUKY HAYYHOTO U TEXHHYECKOTO TBOPYECTBA,;
CIIOCOOHOCTh BOCHPHHHMMATH PA3UYHbIE BHUJBI HCKYCCTBA, B TOM YHCIE OCHOBAaHHBIE Ha
WCIIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢usnyeckoro BocnuTaHMS:

c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO, TOM YHCJE U 3a CUET coOroAeHUsT TpeOoBaHUil O6e30MacHOM IKCITyaTaluu
CpeaCcTB MHPOPMAITUOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI;

6) TpyJI0BOTO BOCIIMUTAHUS:

TOTOBHOCTh K AKTHUBHOW [ESTEILHOCTH TEXHOJOTHYECKONM W COIMAIBHOW HalpaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TAaKyHO



NesITebHOCTD;
uHTEepec K cdepam mpodeccHOHATbHON NEATeNbHOCTH, CBS3aHHBIM C HWH()OPMATUKOH,
IpOTpaMMUPOBAaHUEM M MH()OPMAIIMOHHBIMU TEXHOJOTMSMHU, OCHOBAHHBIMU Ha IOCTIIKEHUSX
MH(GOPMATUKU U HAyYHO-TEXHUYECKOIro IMpOorpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynyieit mpodeccun U peaTn30BbIBaTh COOCTBCHHBIC )KU3HEHHBIE TIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KHU3HU;
7) 3KOJIOTHYECKOTO BOCITUTAHHS:

OCO3HaHHUE TTI00aJIBLHOr0 XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHHs], B TOM YnCie
¢ y4€TOM BO3MOXKHOCTEH MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) LIEHHOCTH HAYYHOTO MTO3HAHHSL:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
MH(OPMATUKHU, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO Mporpecca U oO0IIECTBEHHOHN MPaKTUKH, 32
CuéT TMOHMMAaHUS PO HMH(OPMAIIMOHHBIX PECYpCOB, HWH(POPMALMOHHBIX TPOLECCOB U
WH(OPMALIMOHHBIX TEXHOJIOTHA B yCIOBHSIX IUGPOBON TpaHChOpPMAIMU MHOTHX Cdep KUIHU
COBPEMEHHOT0 00IIeCTBa;

OCO3HAHHE IICHHOCTH HAy4HOH JeSATENbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOCKTHYIO H
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHIANBHIYaTbHO U B TPYIIIIE.

B npouiecce 1ocTHX)EHHS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUSI IPOTPaMMBbI 110 MHGOPMATHKE Y
00ydJarouMxcsi  COBEPIICHCTBYETCS  SMOLMOHAJIBHBIM  HMHTEIUICKT,  MPEnoJiararoiui
c(hOpMUPOBAHHOCTH:

CaMOPETYJIMPOBAHNS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJIEHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K IMOLMOHAIBHBIM U3MEHEHUSIM U TMPOSBISATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHUBAIIMH, BKJIIOYAOIIEH CTPEMIICHUE K TOCTHXKEHUIO 1IN U yCIIeXy, ONTHMH3M,
WHHUIMATHBHOCTH, YMEHHUE JIEHCTBOBATh, UCXO/Is1 U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IOHHMMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEXHUBAHMUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C JIPYTUMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

B pesynbrare wusyueHus HHGOpPMATUKM Ha YPOBHE CpeAHEro oOlmiero oOpa3oBaHUs Yy
oOyuaromerocsi Oynytr chopMupoBaHbl CHOPMUPOBAHBI Memanpeomemusle pe3)ibmamsi,
ompaoiceHHbvle 8 VHUBEPCANbHbIX Y4UeOHbIX Oelcmeusx, a UMEHHO — NO3HABAMeNbHblE
VHUBEpCAalbHble YyieOHble Oelicmeus, KOMMYHUKAMUGHble YHUBEPCATbHble yueOHble Oelcmasus,
pe2yaamusHble YHUgepcaibhvle yueOHble 0elcmsusl, COBMeCmHAs 0esmeabHOCb.

OBnajzieHne YHUBEPCAIbHBIMU NO3HABAMENbHBIMU OCUCTNEUIMU.

1) 6a3oBbI€ JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO  (hOpMyNnUpOBaTh M aKTyaJU3UpoBaTh MpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAaHUS /I CpaBHEHUS, KiIacCU(UKAINHU U
00001IeHNS;

OTIpeNIeNIATh eNU IeATEIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUHU UX JTOCTUKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX SIBJICHHSX

pa3pabaTbiBaTh IUJIaH PELICHUs MPOOJIeMbl ¢ YYETOM aHajIM3a MMEIOIMXCS MaTepUalTbHbIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIIsIM, OLIEHUBATh
PHICKH TTOCTIE/ICTBUI IEATEITHHOCTH,

KOODJMHUPOBaTb M  BBINOJHATE pPabOTy B  YCIOBUSX pEaTbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BBIE MCCIIEI0BATEIBCKUE JCHCTBHUA:

BJIAJCTh HAaBbIKAMHM Y4e€OHO-HCCIEIOBATENbCKOH M TPOEKTHOM JEsTEIbHOCTH, HaBBIKAMHU



paspelieHus: npoodsieM, ClOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;
OBJIAJIETh BUAAMM JIEATENBHOCTH II0 IIOJIYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHMI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;
dbopMupoOBaHHE HAYYHOT'O THIA MBIIUICHHS, BIaJIeHUE HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU
HNOHATUSIMU U METOJIaMU;
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHbIE 3aJauyd B 00pa30BaTEIbHON JAEATEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;
BBISIBJISITH IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a7auy, BbIABUTATh TUIIOTE3y €&
pelIeHNUs, HAaXOAUTh apryMEHTBI Ul I0KA3aTeIbCTBA CBOUX YTBEPKJIEHUH, 3a/jaBaTh IIapaMeTpbl
U KPUTEPUU PELICHMUS,;
AQHAIN3UPOBAThH IIOJYYEHHBIE B XOJ€ PEIICHUS 33Jaud Pe3yJbTaThl, KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHHUBATH IPUOOPETEHHBIN OIBIT;
OCYIIECTBIISITh 1I€TICHANPABICHHBIA TOUCK TIEpEeHOCca CPEACTB U CIOCOOOB JACHMCTBUS B
poECCHOHAIBHYIO CPENY;
MEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KUZHEIEATEIbHOCTH,
MHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIacTel;
BBIIBUTATh HOBBIC UJICH, MIPEATIaraTh OPUTrHHABHBIC MOAXOAbl U PEIIECHUs, CTABUTh IPOOIEMBI U
3a/1a4M, JOIYCKaIoIUe allbTepPHATUBHbBIE PEIICHMUS.
3) pabora ¢ uapOpMaLUEii:
BJIAJICTh HaBBIKAMH IOJyYCHHUS MH(POPMALUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh MOMCK, aHAJIN3, CUCTEMATU3AlUI0 U HUHTEPIpETaio UHPOPMAIUN Pa3TUIHBIX
BUOB U (POPM IIPEICTABIICHHUS;
CO3/1aBaTh TEKCThl B pa3iMyHbIX (hopMaTax ¢ y4y€TOM Ha3HauyeHUs MH(OpMaIMHM U LEeJIeBOH
ayJIMTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MpPEICTAaBICHUS U BU3yaIu3alluu;
OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpPMalUU, €€ COOTBETCTBUE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;
UCIOJIb30BaTh CpPeACTBa MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTMH B pPELICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJad C COONIOZCHHEM TpeOOBaHMI
HPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TMTUEHBI, PECypcocOepekeHus, MPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(GOPMAITHOHHON O€301TaCHOCTH;
BJIaJIETh HABBIKAMM PACMO3HAaBaHUS W 3aIIUTHl MH(pOpMaIMK, HHPOPMALMOHHON 0e30macHOCTH
JUYHOCTH.

OBnazieHne YHUBEPCATbHBIMU KOMMYHUKAMUSHIMU OeUCEUAMU.
1) oOuienue:
OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;
pacro3HaBaTh HEBEpOaJbHBIE CPENICTBA OOIICHHS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKM KOHMIMKTHBIX CUTYalluid M YMETh CMT4aTh KOH(IUKTHL;
BJIQJIETh Pa3IMYHBIMM CIIOCOOaMHM OOIIEHHS W B3aUMOJACHCTBHSI, apryMEHTHUPOBAHHO BECTH
IVZEN (VS
pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUSI.
2) COBMECTHAsI I€ATENbHOCTB:
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHI;
BBIOMpPAaTh TEMAaTHUKy W METO/Abl COBMECTHBIX JAEHCTBHM ¢ Yy4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4eHa KOJIEKTHBA,
IIPUHUMATD LIEJIM COBMECTHOMN JEATEIBHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATh JIEHCTBUSA 110
€€ IOCTUIKEHUIO: COCTABIIATH
IUIaH JCUCTBUM, paclpenessaTh poiid ¢ Y4ETOM MHEHHH Y4acTHHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;
OLICHUBATh Ka4eCTBO CBOETO BKJAJa M KaXJIOTO YYaCTHMKA KOMaHJbl B OOIIMH pe3yabTar Mo



pa3pabOTaHHBIM KPUTEPUSIM;
npenjiaraTb HOBBIE MPOEKTHI, OLEHUBAaTh HAEU C TMO3UIMH HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE IMOBEIECHUE B PA3IUYHBIX CUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OByazeHue yHUBEPCAIBHBIMU pe2yIAmMUSHbIMU OeliCTN8UIMU.
1) camoopranuzanusi:
CaMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATENbHYIO €S TEIbHOCTD, BBISBIISTH MIPOOJIEMBI, CTABUTh
u (popmynupoBaTh COOCTBEHHbBIE 3aJjaud B 00pa30BATENBbHON IEATENBHOCTH M KHU3HEHHBIX
CUTYaIUsX;
CaMOCTOSITENIFHO COCTaBJIATh IJIAH PEIICHHS MpoOJeMbl C YYETOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHU;
JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTECHUH;
JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIUIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.
2) CaMOKOHTPOJTb:
JaBaTh OILIGHKY HOBBIM CHUTYyallMsiIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIQ/IETh HABBIKAMH IO3HABATEIHHOM pEeQIEKCHH KaK OCO3HAaHHUS COBEpIIAeMbIX JEHCTBUN U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3YyIbTaTOB M OCHOBAHWH; MCIOJIB30BATh MPUEMBI pedIieKCHH
JUTSL OLICHKU CUTYAI[H, BBIOOpa BEPHOTO PEIICHHUS,
OLICHUBATh PHCKH U CBOEBPEMEHHO MIPUHUMAThH PEIICHHS M0 UX CHIDKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTATOB JIEATEIHHOCTH.
3) npuHATUA ce0sl U IPYTHX:
NpUHUMATD ce0sl, TOHMMasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;
NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MPH aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKY;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeIoBeKa.

Ilpeomemmuvie pe3ynromampl 0CBOSHUsI pOrpaMMbl 10 HH(popMaTHKe 6a30Boro ypoBHs B 10
KJ1acce.

B npouecce uzyuenun Kypca ungpopmamuxu 6a3z06020 ypoeus ¢ 10 knacce odyuarowjumuca
0yoym 0ocmuzHymol cedyrouiue npeomenHole pe3yibmamal:
BJIaJICHUE TPEJICTABIEHUSIMH O POJIM MH(OPMAIMM U CBS3aHHBIX C HEH MPOLIECCOB B MPHUPOJIE,
TEXHUKE W OOIIeCTBE, MOHATUAMH «MHPOPMALUN», «MH(OOPMAITMOHHBINA MPOIECC)», «CHCTEMay,
«KOMITOHEHTBI CHCTEMBI», «CHCTeMHBIH 3 (deKT», «MHPOpMAIIMOHHAs CHCTEMay, «CHUCTeMa
yIpaBICHUSN»;
BJIQJICHWE METOJaMU Toucka mHpopMmanuu B ceTd MHTEepHET, yMEHUE KPUTUYECKU OIICHUBAThH
UH(POPMAIHNIO, TIOTYIEeHHYIO U3 cetn HTepHeT;
YMEHHE XapaKTepru30BaTh OOJBIINE TaHHBIC, TPUBOIUTH TPUMEPHI HCTOUHUKOB UX TIONYyYEHUS U
HaIpaBJICHUS MCIIOJIb30BaHMS,
MOHMMAaHUE OCHOBHBIX TMPUHIUIIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUN pa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOTHI;
BJIaJICHNE HaBBIKAMH pabOTBl C ONEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMH BHIaMHU
IPOTrpaMMHOT0 oOecrieueH s I peleHns yuyeOHBIX 3a/1a4 110 BIOPaHHOM crieaan3alyi;
coOnrofieHre TpeOOBaHUN TEXHUKU 0€30MacCHOCTU U TUTHEHBbI MpH padoTe ¢ KOMIbIOTEpaMHu U
JPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKECHHUsI, TOHUMAHHE NPABOBBIX OCHOB HCIOJIb30BAHUS
KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U MaTepUANIOB, pa3MELIEHHBIX B ceTH VHTepHeT;
MOHMMAaHUE OCHOBHBIX MPHUHIIMIOB JUCKPETU3ANUH PA3UYHBIX BUAOB HH(QOpPMAINH, YMEHHUE



ompeAensiaTh MHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, TPaUUYECKUX M 3BYKOBBIX NaHHBIX IPHU
3aJJaHHBIX TTapaMeTpax JTUCKPETU3aINH,

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JIOMYCKAIONIME OJHO3HAYHOE JEKOJIUPOBAHUE
cooOmieHu# (mpepuKCHBIE KObI);

BJIAJICHHE TEOPETUYECCKUM anmnapaToM, IO3BOJISIONINM OCYIIECTBIATH MPEICTaBICHUE 3alaHHOTO
HATYpaJIbHOTO YHCJIA B Pa3IUYHBIX CHCTEMaX CYHCJICHHS, BBINOJHATh MpeoOpa3oBaHuUs
JIOTUYECKHUX BBIPAKEHUH, UCIIOJIB3YS 3aKOHBI aJTreOphl JIOTHKHY;

YMEHHE CO3JlaBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBBIC JOKYMEHTHI M JIEMOHCTPAI[HOHHBIC
MaTepuaiabl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOrPaMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;

Ilpeomemmbnie pezyiomamasl 0C80CHUA NPOZPAMMBL NO UHPOpMmamuKe 0306020 yposHs: 6 11
Knacce.

B mpomnecce uzyuenus kypca undopmaruku 6a30Boro ypoBHs B 11 kiacce oOydaronumucs
OyIyT AOCTUTHYTHI CIIEIYIOIIMH NIPEAMETHbIE PE3YJIbTaThI:
HAJIMYUE MPEACTABICHUN O KOMIBIOTEPHBIX CETSIX U MX POJIH B COBPEMEHHOM MHUpE, 00 001X
MPHUHIIAIIAX pa3pad0TKH U QYHKITMOHUPOBAHHS HHTEPHET-TIPUIIOKCHHUIA;
MOHMMAaHUE Yrpo3 HMHPOPMAIMOHHOW O€30ImacHOCTH, HCIONIb30BAHHE METOJIOB U CPEICTB
NPOTHBOACHUCTBUS STHM YIrpo3aM, COOJIOACHHE Mep O€30MacHOCTH, MPEeIOTBPAINAOIINX
HE3aKOHHOE PaclpOCTPaHEHUE MEPCOHANBHBIX JAHHBIX;
BJIQ/ICHUE TEOPETHUYECKUM ammnapaToM, IO3BOJISIIOIIUM OIpPENeisITh KpaTyallluid IMyTb BO
B3BEIICHHOM rpade U KOJIMYECTBO MyTeH MeEXAy BepUIMHAMH OPUEHTHPOBAHHOIO
AIUKINYeCcKoro rpada;
YMEHHE YWUTaTh W MOHUMATh MPOTPAMMbI, PEAU3YIOIIUE HECIOXKHBIE aJrOpUTMbI 00pabOTKH
YHUCJIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YMCJI€ MACCUBOB M CUMBOJIBHBIX CTPOK) Ha BEIOpAaHHOM
JUTSL U3YUEHUSI YHUBEPCAILHOM SI3bIKE MPOTrpaMMHUpoBaHus Beicokoro ypoBHs (Ilackans, Python,
Java, C++, C#), aHanmu3upoBaTh QJITOPUTMBI C HCIIOIH30BAaHUEM TaOJUIl TPACCUPOBKH,
onpeaensiTs 6e3 UCTONB30BaHUSI KOMITbIOTEpA PE3yNbTaThl BHIMOIHEHHS HECIOKHBIX TIPOrpamMm,
BKJIFOYAIONIUX IIMKJIbI, BETBJICHHUS M TOINPOTPaMMBbI, TMPH 3aJaHHBIX HCXOJTHBIX JaHHBIX,
MOIU(UIIUPOBATH TOTOBBIE MPOTPAMMEI JJIsl PEIISHUS HOBBIX 3a/1a4, UCIOJIb30BaTh UX B CBOUX
porpaMMmax B KauecTBe IOJIporpaMM (mporenyp, GQyHKIuh);
YMEHHE pPEeaJM30BbIBATh HA BBHIOPAHHOM MJII M3y4YEHHUS S3BIKE MPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#) TunoBbie anropuTmMbl 0OpabOTKH YUCEN, YHCIOBBIX
MOCNEOBATENbHOCTE M MacCHBOB: TIPEJCTaBICHHME 4YWCIa B BUAEe Habopa MPOCTBIX
COMHOXMHTENEH, HaX0XJI€HWE MaKCUMaJbHOM (MMHMMAaJbHOW) LM(PBI HATYpaJbHOTO 4YHCIA,
3alIUCAaHHOTO B CHUCTEME CUMCIEHUS C OCHOBAaHMEM, HE NpeBbILAIMM 10, BbIYHCIECHHE
0000IIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAaCCUBa WJIM YUCIIOBOM MOCIIEI0BATENbHOCTH (CyMMBI,
NPOM3BEACHUS, CPEIHEro apu(pMETUYECKOro, MUHHUMAJIbHOTO M MAaKCHMAaJbHOIO 3JEMEHTOB,
KOJIMUECTBA DJIEMEHTOB, YJOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHIO), COPTHUPOBKY 3JIEMEHTOB
MacCuBa;
YMEHHUE HCIIOh30BaTh TAOIWYHBIC (PENAIHMOHHBIE) 0a3bl JTaHHBIX, B YaCTHOCTH, COCTAaBISATH
3ampockl K 0a3zaM JaHHBIX (B TOM YHCIE 3alpOChl C BBIYUCISIEMBIMHU TOJSMH), BBITOIHSATH
COPTUPOBKY M MOUCK 3anuceil B 6a3e TaHHBIX, HAMOIHITH pa3paboTaHHyI0 0a3y JaHHBIX, YMEHHE
WCIIONIb30BaTh DJIEKTPOHHBIE TAOMUIIBI IS aHAIW3a, MPEICTABICHUS W OOpaOOTKU JAaHHBIX
(BKJIIOYAsl BBIUYMCIIEHHE CYMMBbI, CPEIHEro apu(MeTrnyeckoro, HauOOIbIIEr0 M HAaWMEHBIIETO
3HaYeHUH, pelieHNe YpaBHEHH);
YMEHHME HCII0JIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUYeCKUe MOJETH JJisi aHajliu3a OOBEKTOB H
mporeccoB:  (HOpMyIHpOBaTH 1€db MOJACTUPOBAHUS, BBIMONHATH AaHAIU3 PE3YyIbTATOB,
MOJIyUEHHBIX B XOJ€ MOJEIMPOBAHUS, OIEHHBATh COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY
00BEKTY UITH TIPOIIECCY, MPEACTABIATH PE3YyIbTAThHl MOJCIUPOBAHMSI B HATJISTHOM BHJIC;
YMEHHE OpraHHU30BBIBATh JIMYHOE HH(DOPMALIMOHHOE TMPOCTPAHCTBO C HCIOJIB30BaHUEM
pa3aMYHBIX [U(POBBIX TEXHOJIOTHH, TOHMMAaHUE BO3MOXKHOCTEH HHU(MPOBBIX CEPBUCOB



rOCYJapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB, TOHUMAHUE BO3MOXHOCTEH U
OTPaHUYEHUN TEXHOJIOIMH HCKYCCTBEHHOI'O HHTEIUIEKTa B pa3IMUYHBIX 00JAcTsIX, Haludue

MPEJCTaBICHUI

00  HCIONB30BaHMM  HWH(POPMAIMOHHBIX  TEXHOJOTHH B  Pa3iIUYHBIX

po¢eCCHOHAIBHBIX Chepax.

B ¢denepanbHbIX U perroHaNbHBIX MPOIEIypaxX OICHKH KadyecTBa 00pa30BaHUsS UCIOIb3YeTCS
nepeveHb (KOTU(pUKATOP) paclpelesieHHBIX 110 KiaccaM IpPOBEpSeMbIX TpPeOOBaHUH K
pe3yibTaTaM OCBOGHHUS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBI  CPEAHEr0  OOIIEero
00pa30BaHUs U DJIIEMEHTOB COJICPIKaHUS 110 HH(POpMaTHKE.

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM

obpazoBarenbHON nporpammsl (10 kinacc)

Kon [IpoBepsiemble IpeAMETHBIE PE3yIBTATH OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
MIPOBEPSIEMOT0 MPOTpaMMBbI CPEAHETr0 00IIeT0 00pa3oBaHuUs
pe3ynbTaTta
1 ITo teme "LludpoBas rpaMmoTHOCTB"

1.1 Brnanenne mpencraBieHusMH O poi WHGOPMAIIMH M CBA3aHHBIX C HEW MPOIECCOB B
npuposie, TEXHUKE M O0IecTBe, MOHATUSAMH "WHpopManus', "HHOOPMAIMOHHBIN
nporecc”,  "cucrema',  "KOMIOHEHTH  cUCTeMBI",  "cHCTeMHBIH  3(dexT",
"wH(pOpMaMOHHas cucTeMa', "cucTeMma yImpaBieHus"; BIAJCHHE METOAaMH IOWCKa
uHpOpMaMK B CeTH VIHTEpHET; yMEHHME KPUTHUYECKH OLIEHUBAaTh HH(OpMAIHMIO,
MOJYyYEHHYIO U3 ceTh MHTepHeT

1.2 YMeHne XapakTepu30BaTh OOJbIINE AaHHBIC, NPUBOJUTH NPUMEPHl HCTOYHUKOB HX
MOJTYYEHUS U HaNpaBJICHHUS UCTIOJIb30BAHMUS

1.3 IloHuMaHne OCHOBHBIX HMPWHIMIIOB YCTPOWUCTBA M (PYHKIIMOHMPOBAHHS COBPEMEHHBIX
CTAallMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TEHJICHIIMH Pa3BUTHS KOMIBIOTEPHBIX
TEXHOJIOTHH; BJaJCHUE HaBbIKAMH paOOTBl C ONEPAUOHHBIMH CHUCTEMaMH U
OCHOBHBIMHM BUJAaMHU HPOTrPaMMHOI0 oOeclieueHHsl Ui pelleHusl ydeOHBIX 3agad Mo
BBIOpaHHOM CrelUaIn3aui

2 ITo Teme "Teopernueckue ocCHOBEI HH(pOpMAaTHKH"

2.1 IloHuMaHne OCHOBHBIX NMPHUHIUIIOB AUCKPETH3ALUKN PA3IMYHBIX BHII0B MH(OpManuy;
YMEHHE ONpeaessiTh HHPOPMAMOHHbBIH 00BEM TEKCTOBBIX, TPaQHUUECKUX U 3BYKOBBIX
JIAHHBIX TIPH 33JJaHHBIX MapaMeTpax AUCKPETU3AINN

2.2 YMeHue CTpouTh HepaBHOMEPHBIE KOJIBI, IOITyCKAIOLINE OAHO3HAYHOE JEKOANPOBAaHHE
cooOmenuit (mpeduKCHBIE KOJBI); HWCIOIB30BATh TPOCTEHINNE KOIBI, KOTOPBIC
MO3BOJITIOT OOHAPYKUBAThH M UCTIPABIISATH OIIMOKH MPH Tepeiade TaHHbIX

2.3 Brnanenvie TeopeTHHecKUM ammmapaTtoM, MO3BOJISIONINM OCYIIECTBIISATh MpPEICTaBICHHE
3aJJaHHOTO HATYPaJILHOTO YMCJIA B PA3INYHBIX CHUCTEMAaX CUUCIICHUSI

2.4 Brnanenvie TeopeTHUECKHM amnmapaTroM, MO3BOJISIONIMM BBIIIONHATE MPeoOpa3oBaHuUs
JIOTHYECKHX BBIPAKEHUH, UCTIONB3YsI 3aKOHBI allreOphI JIOTUKH

3 ITo Teme "UHpopManmoHHbIE TEXHOIOTHH"

3.1 YMeHue co3aaBath CTPYKTYPHPOBaHHBIE TEKCTOBBIE TIOKYMEHTHI U IEMOHCTPAIIHOHHBIE
MaTepHalbl C UCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX NMPOTPAMMHBIX CPEJICTB U
00JIaYHBIX CEPBHCOB

3.2 YMeHHe HWCIONb30BaTh TaOMWYIHBIC (PENAIUOHHBIC) 0a3bl MAaHHBIX, B YAaCTHOCTH,

COCTaBJIATH 3ampochl B 0a3ax MaHHBIX (B TOM YHCJIE BBIYHUCISEMBIC 3ampochl),




BBIMOJTHATh COPTUPOBKY M TIOMCK 3amucell B 0a3e JaHHBIX; HATIONHATH Pa3pabOTaHHYIO
0a3y JaHHBIX

3.3

YMeHUEe UCHONb30BaTh 3JCKTPOHHBIE TaOMWIBI JUIS aHAJIM3a, MPEACTABICHUS H
00pabOTKM HaHHBIX (BKIItOYas BBIUMCIICHUE CYMMBI, CPEIHEr0 apu()METUYECKOTO,
HauOOJBIIETO ¥ HANMEHBIIIETO 3HAYCHUH, pEIlIeHNe YPaBHEHUH )

ITpoBepsiembie emMeHThI conepskanus (10 kmacc)

Kon

HpOBepﬂeMLIﬁ DJICMCHT COACPIKAHUA

Hudposas rpaMOTHOCTH

11

[Tpurnumer paboTel komMnbioTepa. [lepconansHbIl KOMITBIOTEP. BEIOOp KOHHUTYparm
KOMITBIOTEPA B 3aBHCUMOCTH OT pPeliaeMbIX 3a/a4

12

OCHOBHBIE TEHICHIMH DPAa3BUTHS KOMIIBIOTEPHBIX TexXHOJNOTHH. IlapannensHble
BBIYMCIICHHS. MHoronponueccopHbIe CUCTEMBI. CynepKOMIBIOTEPEI.
MukpokoHTpoJuIepbl. POOOTH3MpOBaHHBIE TPOU3BOACTBA

13

®aiinosas cucrema. [lonck B aiinoBoit cucteme. Opranuzamus XpaHeHust 1 00paboTKu
JaHHBIX C MCIIOJB30BAaHUEM HMHTCPHET-CEPBUCOB, O6J'Ia‘IHI)IX TEXHOJOTHH U MO6I/IJ'H>HI)IX
YCTPOHCTB

Teopernueckre 0CHOBBI HHPOPMATHUKU

2.1

Wndopmarusi, maHHblE W 3HAHUS. YHHBEPCAIBHOCTH IUCKPETHOIO IPEICTABICHUS
uHpopManun. J[BonuHOE KOJUPOBaHUE

2.2

PaBHOMCpHHe 1 HCPAaBHOMCPHBIC KOJBI. Vcnosue ®ano

2.3

[Monxxoas! k n3Mepernro nHbopMalmu. CyIHOCTs 00beMHOT0 (J1(haBUTHOTO) TTOIX0AA K
U3MEpeHHI0 MH(OpMAIINK, ONpe/iesicHre OuTa ¢ TOYKH 3peHHs an(paBUTHOTO MOJXO/a,
CBSI3b MEXJy pasMepoM andaBuTa U HMHPOPMALMOHHBIM BECOM CHUMBOJA (B
MPEMOJIOKEHUH O PABHOBEPOSITHOCTH TIOSIBIICHUS] CHMBOJIOB), CBSI3b MEX/Y €AUHUIIAMHU
n3Mepenuss uHpopmanuu: Out, Oaiir, Koaiit, Mobaiit, ['Gaiir. CymHOCTh
COJICPIKATEIILHOTO  (BEPOSATHOCTHOrO)  MOAXOAa K  H3MEpPeHHI0  HWH(OpMaiuwu,
omnpeesicHUe OUTa C TIO3MIIUU COJCPKAHUSI COOOIICHUS

24

Wudopmarmonnsie nponecchl. [lepenada napopmanuu. VcTOUHUK, TPUEMHUK, KaHA
CBSI3W, CHTHAJN, KojupoBaHWe. Vckaxenue wuHpopMmanuu npu mnepenade. CKoOpocTh
nepeaayy JaHHBIX [0 KaHay CBSI3U. XpaHeHne HHopManuu, o0beM namsTu

2.5

Cucrempl. KoMmmnoHeHTBI cHCTeMBl W WX B3amMmozeicTBue. CHCTEMBI YIpaBIEHUS.
VYnpasnenue kak nHPpoOpMaMOHHbIH npouecc. O0paTHas cBA3b

2.6

Cuctemsl cumciieHus. Pa3BepHyTas 3alUCh IENBIX W JAPOOHBIX YUCENT B MO3UITHOHHBIX
cuctemax cumcieHus. CBOWCTBa IMO3WUIIMOHHOW 3alVCH YWCIA: KOJUYECTBO mH(p B
3aMucH, TMPU3HAK JEIMMOCTH YHCJIa Ha OCHOBAHWE CHUCTEMBI CUHCICHUSA. AJTOPUTM
MepeBoJia 1eJIoro 4Yuciaa U3 P-UYHON CHUCTEMBbI CUMCIIEHUS B JECATUYHYIO. AJTOPUTM
nepeBojia KoHeuHo! P-uvHO# ApoOu B NeCATUYHYIO. AITOPUTM MEPEBOJIA IEIOTO YHCIa
U3 JECATUYHOM cUCTeMbl cuucieHus B P-uunyro. [IBomunas, BocbMepUuYHas U
IECTHA/IIATEPUYHAS] CUCTEMBI CUMCIIEHUSI, TIEPEBOJ UMUCENI MEXAY 3TUMH CHUCTEMaMH.
ApudmeTrueckue onepanyu B MO3UITUOHHBIX CUCTEMaX CUMCICHUS

2.7

HpeIICTaBJICHI/IC LEJIBIX U BEIIECCTBCHHBIX YUCEIT B IIaMATH KOMIIBIOTEPA

2.8

KomupoBanue tekctoB. KomupoBka ASCIL. OpnoOaiitHeie koaupoBkd. CraHzmapt




UNICODE. Koauposka UTF-8. Onpenenenne nHGOPMAMOHHOTO 00beMa TEKCTOBBIX
co00IIeHHT

2.9

Konupoanne wu3o0paxenuid. OrieHKka WHPOPMAIMOHHOTO 00BEMa PacTPOBOTO
rpadu4ecKoro M300paKCHUS MPHU 3aJaHHOM pa3pelicHUH W TIYyOWMHE KOIUPOBAHHS
uBeta. KomupoBanue 3Byka. Onenka nHOOPMAITMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPH
3aJJaHHBIX YaCTOTE TUCKPETU3AIIUYU U Pa3psIIHOCTU KOJAUPOBAHUS

2.10

Anrebpa moruku. BrickaseiBanmsa. Jlormdeckne omeparuu. TaOiWIbl HCTHHHOCTH
JIOTUYECKUX ornepanuil "au3bioHKIusa", "KoHbIOHKIUA", "uHBepcus', "HMILTUKanus',
"skBuBajeHIMA". Jlornueckue BhIpaKeHHs. BpIUHMCICHUE JOTMYECKOTO 3HAYCHUS
COCTaBHOTO BBICKA3bIBAHUS MPU M3BECTHBIX 3HAYCHHSIX BXOSIINX B HETO IIEMEHTAPHBIX
BBICKa3bIBaHUH. TaOIUITEI ICTHHHOCTH JIOTHYECKUX BBRIpOKCHHM. JIormaeckue oreparun
U omepaly HaJl MHOXeCTBaMH. [IpuMepbl 3akOHOB ainreOphl JOTHMKH. DKBHBAJICHTHEIC
mpeoOpazoBaHUs JIOTWYEeCKWX BbIpakeHnd. Jlormueckue Qynknuu. IloctpoeHue
JIOTUYECKOTO BBIPAKEHUS C JAaHHOW TaOMWIEedl WCTHHHOCTH. JlorWdeckue 3IeMEeHTHI
kommbiotepa. Tpurrep. Cymmarop. [locTpoeHne cxembl Ha JOTHMUYECKUX 3JIEMEHTax Mo
JIOTUYECKOMY BBIPAKCHUIO. 3anuce JOruIeckoro BBIPAKCHHA 110 JIOTHUECKOM cXeMe

HNudopmamoHHble TEXHOJIOTHN

3.1

TexcroBrrit iporieccop. PenaktupoBanne u hopmaruposanue. [IpoBepka opdorpadun u
rpammatuku. CpencTBa TIOMCKAa W aBTO3aMEHBI B TEKCTOBOM  IPOLIECCOPE.
Ucnonp3zoBanue ctunel. CTpyKTypHpOBaHHBIE TEKCTOBblE JOKyMeHTH. (CHOCKH,
ornasnenue. O0na4nbie cepBuchl. KonnexTusHas pabora ¢ qokymMeHTOM. HCTpyMEHTHI
peLieH3UpOBaHMsl B TEKCTOBBIX mpolieccopax. [emoBas nepenwucka. Pedepar. [IpaBuna
LUTUPOBAHMS MCTOYHUKOB U odopmiieHus: oubarorpadudeckux ccoiiok. OdopmieHue
CIIHMCKa JIUTEPaTyPBI

[IpoBepsieMmbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBatenbHON mporpaMmmsl (11 kiacc)

Kon
MTPOBEPSIEMOTO
pe3ynbTara

IIpoBepsiemMble IpeIMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON
MIPOTrpaMMBbl CPEAHET0 001Iero 00pa3oBaHus

1

ITo teme "LludpoBas rpamoTHOCTH"

11

Hanuuue npencraBieHnii 0 KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpE; 00
0o0MmMX MpUHIHIAX Pa3paboTKu U PyHKIMOHUPOBAHHUS MHTEPHET-TIPUIIOKECHUI

12

YMeHne opraHu30BBIBATH JIMYHOE HH()OPMALMOHHOE MPOCTPAHCTBO C MCIOJIb30BAHHEM
Pa3INYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTWH; MOHMMAHHE BO3MOMKHOCTEH HU(POBBIX
CEPBUCOB IOCYJIAPCTBEHHBIX YCIYT, MUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; MOHUMaHNE
BO3MOXKHOCTEH M OTpaHMYCHUH TEXHOJIOTHI MCKYCCTBEHHOI'O MHTEJJICKTA B Pa3IMIHBIX
o0nacTsX; HaJM4YUe MPEICTAaBICHUH 00 UCIIONB30BaHUN MH(OPMALMOHHBIX TEXHOJIOTHHA
B Pa3NMYHBIX POQECCHOHATBHBIX chepax

ITo Teme "Teopernueckue 0CHOBBI HH(OPMATHUKHI"

2.1

Brnajenre TeopeTHYECKUM aIapaToM, MO3BOJISIONIUM OMPEIENATh KpaTUal i My Th BO
B3BEIICHHOM Tpad)e W KOJIMYECTBO NyTEH MEXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO
aIUKJIMIecKoro rpada

Ilo Teme "AAropuTMBI U IPOrpaMMUpOBaHUE"

3.1

VYMeHHne 4uTath U NOHUMATH nporpaMmbl, pPCAIMU3YIOMUC HCCIOXHBIC aJIr'OPUTMbI
O6pa6OTKI/I YHCJIOBBIX M TCKCTOBBIX JaHHBIX (B TOM 4YHCJIC MAaCCHBOB W CHMBOJIBHBIX




CTPOK) Ha BEIOpAaHHOM /ISl W3YYCHHS YHHBEPCAIBHOM SI3BIKE IPOTPaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#); yMmeHHe aHaIM3UPOBATH
aJITOPUTMBI C HCIOJIb30BAHHEM TaOJIMII TPACCHPOBKH; OMPEICIATh 0€3 HCIOJb30BAHMS
KOMITBIOTEpA PE3yJIbTaThl BBIMOIHCHUS HECIOXHBIX MPOTPAMM, BKITFOUYAIOIIMX ITUKJIBI,
BETBJICHHS U TIOIIIPOTPAMMBI, TIPH 3aIaHHBIX HCXOTHBIX TAHHBIX

3.2

YMeHne MoOUQUUMpPOBAaTH TOTOBBIE TPOrpaMMBI Uil PELICHHS HOBBIX 3ajad,
WCIIOJIb30BaTh X B CBOMX NPOrpaMMax B KayecTBe MOANPOrpaMM (Ipoueayp, GyHKIui)

3.3

YMeHue peanu30BaTh 3TAnbl PEIICHUS 3a/1ad Ha KOMIIBIOTEPE; YMEHHE Pealn30BhIBATH
Ha BBEIOpAHHOM JUTS M3Y4YCHUs S3bIKE MPOrpaMMUpPOBaHUS BhicOKOTO ypoBHs (Ilackais,
Python, Java, C++, C#) TumnoBble anropuTMbl 0OpabOTKM YHCEN, YHCIOBBIX
IOCJICAOBATEIIBHOCTE M MACCHBOB: IPEACTABIACHHE YHWCIIa B BHAE HaOopa MPOCTHIX
COMHOXHTEJICH; HAXOXKJICHHEC MaKCUMAIbHOW (MHUHUMAIBHON) IU(PHI HATYpPabLHOTO
Yycla, 3alUCAaHHOTO B CHCTEME CYMCIICHHS C OCHOBaHHEM, He TMpembimiatonmMm 10;
BBIYUCIICHHE OOOOIICHHBIX XAapaKTEPUCTHK OJJIEMEHTOB MACCHBA MM YHCIOBOU
MOCJICAOBATSILHOCTA ~ (CYMMBI,  TNPOM3BEACHUS  CPEAHEro  apu()MEeTHYECKOro,
MHHHUMAJIBEHOIO M MaKCUMAaJLHOIO  DJIEMEHTOB, KOJHUYECTBA  DJIEMEHTOB,
YIOBIETBOPSIIONIUX 33IaHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMCHTOB MACCHBA

ITo Teme "UHpopMaIimOHHBIC TEXHOIOTHN"

4.1

YMeHne UCTob30BaTh KOMITBIOTEPHO-MaTeMaTHYeCKue MOACTH Ul aHalu3a OOBEKTOB
U TpOoLEcCcoB: (OPMYIHUPOBATh LIENb MOJECIUPOBAHNS, BBHIIIOIHATE aHAJIH3 PE3yJIbTATOB,
MONyd4eHHBIX B XOJE€  MOJISIMPOBAHUS;,  OIEHWBATH  aJ[eKBaTHOCTh  MOJEIH
MOJIEIUPYEMOMY OOBEKTY HIIM MPOLECCy; MPEACTABISTh PE3yNbTaThl MOJICIUPOBAHUS B
HarJsHOM BUE

ITpoBepsiembie aemMenThI conepskanust (11 kimacc)

Kox

[IpoBepsieMblil 31€MEHT COAEpP KaHMS

Lndposast rpaMOTHOCTB

11

[IpuHIIUTIEI TOCTPOEHUS M amiapaTHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTei. CeTeBbie
npotokoibl. Cetb UnTepHET. Anpecanus B cetu HTepHEeT. CUCTEMa TOMEHHBIX UMEH

Teopernueckre OCHOBBI HHPOPMATHKU

2.1

Mogenn wu wmognenuposanue. Llenn mopenupoBaHus. COOTBETCTBHE — MOJEIN
MOZAEIMpPYEeMOMYy O0O0BEKTy WM mpomeccy. PDopManuzanns NPUKIATHBIX —3a7ad.
[IpencraBienue pe3ylbTaToOB MOJCIHPOBAHHMS B BHIE, YIOOHOM JUISI BOCIIPUSTHS
gyenoBekoM. ['padudeckoe npeacraBieHue JaHHBIX (CXEMbl, TAOIHULbL, TpaduKm)

2.2

I'padpr. OcHoBHble mnoHATUS. Buapl rpadoB. Pemenune anropuTMuuecKux 3ajad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IIOCTPOCHUE ONTHUMAIBHOTO IyTH MEXIY BEPIIMHAMHU
rpada, ompenereHWe  KOJMYECTBA  PAa3NUYHBIX IyTed  MEXAYy  BepIIMHAMH
OpPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada)

2.3

Jepesbs. bunapHoe nepeBo. J[MCKpeTHBIE UTPHI IBYX UTPOKOB C TIOJHOW HHPOPMAITUEH.
IMoctpoenue nepepa nepebopa BapUaHTOB, ONKCAHHE CTPATEIMH UIPhI B TaOIMYHOM
¢dopme. BeIUTphILIHBIE CTPAaTErnu.

Hcnonp3oBanne T1padoB W JAEPEBBEB IPH ONUCAHUM OOBEKTOB M MPOLECCOB
OKpPY2KAIOILEro MUpa

ANTOPUTMBI ¥ IPOTPAMMEPOBAHHE




3.1

OnpenesneHrne BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX AITOPUTMOB YIIPaBICHUS
WCIIOJTHUTENSAMU U BBIYUCIUTENBHBIX anropuTMoB. OmperneneHue HCXOAHBIX JAHHBIX,
IIPY KOTOPBIX aITOPUTM MOXKET 1aTh TPeOyeMblil pe3ynbTaT

3.2

Orarbl penieHus 3ajad Ha KommbioTepe. SI3bik nporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKIIMU $I3bIKA MPOTPAMMHPOBAHUA. THITHI TaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIbHBIC, jormdeckue. BerBienus. CocTaBHBIC
ycioBus. [luknel ¢ ycmoBuem. Llukinel mo mepemeHHoi. Mcmonb3oBaHue TaOIUI
TPAaCCHUPOBKH

3.3

PazpaboTka um mporpamMMmHas pealu3anys AITOPUTMOB pEIICHHUs THIOBBIX 3adady
6azoBoro ypoBHS. llpuMmepbl 3amad: anropuTMBl O0OpaOOTKHM KOHEYHOW YHCIOBOM
IIOCJIC/IOBATENIBHOCTH (BBIYMCICHHE CYMM, HPOW3BEIEHHH, KOJIWYECTBAa 3IIEMEHTOB C
3aJJaHHBIMU CBOMCTBaMH), aJlTOPUTMBI aHAJIN3a 3alMCH YWCell B MO3UIMOHHON cucteMe
CUHCIICHUsI, alNTOPUTMBI PEIICHHs 3aJad METOJ0M Tepebopa (ITOMCK HamOOIBIIEero
00IIeTo AeNUTENsI ABYX HATYPAIBHBIX YUCEIN, IIPOBEpPKA YHCIIa Ha TIPOCTOTY)

3.4

OO0paboTKa CUMBOJIBHBIX ITAaHHBIX. BCTpOCHHBIE (YHKIHMH S3bIKAa MPOTPAMMHUPOBAHUS
JUTsE 00pabOTKN CHMBOJIBHBIX CTPOK

35

TabnudHbIe BEMWMYMHBI (MAacCHBBI). ANTOPUTMBI Pa0OTHI C AJIEMEHTAMH MacCHBa C
OJHOKPAaTHBIM IPOCMOTPOM MAacCHBa: CyMMHPOBAHHE JJIEMEHTOB MAacCCHBA, ITOJICYET
KOJIMYEeCTBa (CyMMBI) 3JIEMEHTOB MAacCHBa, yJOBJIETBOPSIOIINX 3aJaHHOMY YCIOBHIO,
HaXOXIACHHUEC HaI/I6OJ'II)HICFO (HaI/IMCHBIHCFO) 3HAa4YCHU 3JICMCHTOB MaCCHBA, HAXO0XIACHUC
BTOPOTO MO BEJIMYMHE HaWOONbIIero (HaUMEHBIIETO) 3HAYEHMS, JIMHEHHBIA IOHCK
3JIEMEHTA, [IePECTaHOBKA HJIEMEHTOB MacCHBa B 0OPATHOM MOPSIKE.

CopTHupoBka ogHOMEpHOTO MaccuBa. [IpocTbie METOABI COPTHPOBKH (HAIIPUMED, METO/
My3bIpbKa, METO/ BBIOOpA, COPTHPOBKA BcTaBkaMu). [loamporpaMmsl

HNudopmaimoHHble TEXHOJIOTHN

4.1

Anamu3  ganabpix. OCHOBHBIE 3aJaydl  aHajguW3a JIAHHBIX: IPOTHO3UPOBAHUE,
KJIacCU(UKAI¥s, KiIacTepu3allysi, aHaju3 OTKIOHeHUH. [locien0BaTeIbHOCTh PEIICHUS
3a/1a4 aHaJn3a JIaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BEIOOD W (WMJTM) TIOCTPOEHUE MOJIEIH, MTpeoOpa3oBaHue JaHHBIX, BU3yallu3alus NaHHBIX,
WHTEPIpETaNUs PE3yIhTaTOB

4.2

AHalu3 JaHHBIX C MOMOLIBIO IEKTPOHHBIX TaOiML. Beruucienne cyMMmel, CpeqHEro
apu(MeTHYECKOT0, HAaNOOJIBIIIET0 U HANMEHBIIIETO 3HAUYCHHUH Inana3oHa

4.3

KOMHLIOTepHO-MaTeMaTI/I‘IQCKI/Ie MOJICIIH. JTallbl KOMITBIOTECPHO-MATEMATUICCKOI'O
MOACIIUPOBAHUA: IIOCTAHOBKA 3a/aydu, pa3pa60TKa MOACIIU, TECTUPOBAHUE MOICIIH,
KOMHLI—OTCpHHﬁ 9KCIICPUMCHT, aHAJIN3 PC3YJIbTATOB MOJACINPOBAHUA

4.4

YucneHHoe pelieHre ypaBHEHU ¢ IOMOILIBI0 IoA00pa apameTpa

4.5

Tabnuunble (pesnsuuoHHBIE) 0a3bl JaHHBIX. Tabiuma - MpeicTaBiICHUE CBEACHUH 00
OMHOTHUITHBIX 00BekTax. Ilome, 3ammch. Kmrou tabmmmpr. Pabora ¢ roroBoii 0a3oit
JaHHBIX. 3amonHeHue Oa3pl AaHHBIX. [lOMCK, copTHpoBKa M (UIBTpaLUs 3alUCei.
3ampocsl Ha BBIOOPKY [aHHBIX. 3ampochl C MapameTrpaMmy. BeramcisieMble TOJS B
3arpocax.

MHoroTabinuuHbie 0a3pl JaHHBIX. THIBI CBA3ed MEXIy TaOMUIIaMu. 3ampochl K
MHOTOTaONUYHBIM 0a3aM AaHHBIX




IIpoBepsiemble Ha erd o HHGoOpMaTHKe TPeOOBAHMSA K Pe3yIbTATAM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Kon
NpoBepsieMoro
TpeOoBaHMS

1.

1.1

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBLIM Pe3yJbTATAM OCBOECHHS] OCHOBHOI
o0pa3oBaTe/IbHO MPOrPaMMBbI CpeHero 0011ero oopa3oBanus

3namo (nonumamo)

[ToHnMaHuEe OCHOBHBIX MPUHIIMIIOB YCTPOWCTBA M (YHKIIHOHMPOBAHUSI COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIMN Pa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTHif; BJIaJICHUE HABBIKAMK PaOOTHI C ONEPAIIMOHHBIMU CUCTEMaMU U OCHOBHBIMU
BHAJAMH TPOTPAMMHOTO OOeCTeueHMs ISl pelieHrns ydeOHbBIX 3a1ad 10 BhIOpaHHOI
CHCIAATN3AIUH

Hanmnume mpencraBnennii o 6a30BBIX HPUHITUIAX OPTraHU3alUU U (HYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX CEeTEH

ITornManre OCHOBHBIX IIPUHOHUIIOB JUCKPETU3ALNU PAa3JINYHBIX BUJI0B I/IH(I)OpMaLII/II/I

[lornmanue 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW W TEKCTOBOW HWH(OpPMAINH
(33HI/ICI) qyuceil B HO3I/I].[PIOHHOI>1 CHUCTCMC CYUHCIICHUA, JACIUMOCTH ICJIbIX YHCCII,
HaX0XJICHUE BCEX MPOCTBIX YHUCEN B 33JJaHHOM JHarna3oHe; 00paboTka MHOTOPa3psIHBIX
LIENBIX YMCETT; aHAIIM3 CUMBOJIBHBIX CTPOK M IPYTHX), AITOPUTMOB MOMCKA U COPTHPOBKH
3Hanne (YHKIUOHAIBHBIE BO3MOXHOCTH HHCTPYMEHTAINBHBIX CPEACTB  CpEHbl
pa3paboTku

Brnagenne OCHOBHBIMH CBEJEHHSIMH O 0a3ax [aHHBIX, HX CTPYKTYpe, CpEICTBax
CO37aHUS U pa0dOThI C HUMH

[ToHuMaHuEe BO3MOKHOCTEN U OTPaHUYECHHUM TEXHOJIOIHM UCKYCCTBEHHOIO MHTEIIEKTA B
Pa3NIUYHBIX OOJIACTSIX; HAJTMYUE TPEACTaBICHUN 00 MCIONb30BaHUK WH(POPMAITHOHHBIX
TEXHOJIOTHH B PA3INYHBIX MTPO(ECCHOHANBHBIX chepax

1.8

BirageHue TEOpETMYECKUM aIapaToM, MO3BOJISIOLIMM OCYIIECTBISATh IIPEICTABICHUE
3alaHHOTO0 HATYypaJbHOTO YHCJIA B Pa3IMYHBIX CHCTEMax CYMCICHHS, BBIIOJIHATh
npeoOpa3oBaHus JIOTMYECKUX BBIPAKEHUH, HWCIONB3Ysl 3aKOHBI aireOpbl JIOTHKY;
OTIpeNIeNIATh KpaT4alIuid MyTh BO B3BEIICHHOM Tpade W KOJIMYECTBO MYTEH MEXIY
BEPLIMHAMHI OPUEHTHPOBAHHOT'O ALMKINYECKOro rpada

Ymemo

2.1

YMeHue HCIoJIb30BaTh KOMIBIOTEPHO-MATEMAaTUISCKIE MOCIHU JIJIS aHaju3a 00bEKTOB
Y Tpo1ieccoB: (hOpMYyITUPOBATh I MOJISIUPOBAHNS, BBIOIHATh aHAIIU3 PE3YJIbTATOB,
MONydYeHHBIX B XOJ€  MOJETUPOBAHUS; OICHUBaTh  aJE€KBAaTHOCTh  MOJEIH
MOJICTIUPYEMOMY OOBEKTY WIIM HPOIECCY; MPEACTABIATh Pe3yIbTaThl MOJCIUPOBAHUS B
HaTJISTHOM BUJIE

2.2

YMenue kiraccuuIMpoOBaTh OCHOBHBIE 33/1a4ll aHAIM3a JIAHHBIX (IIPOTHO3MPOBAHUE,
KJaccuUKalms, KIacTepru3alus, aHaIu3 OTKIOHEHHUH); TOHUMATh TOCIIEI0BATEIbHOCTh
pelieHHs 3a/a4 aHauM3a JaHHBIX: cOOp TNEepPBUYHBIX JIAHHBIX, OYHCTKA H OIICHKA
KadyecTBa JIAHHBIX, BBIOOpP M (MJIM) TIOCTPOECHUE MOJENH, MpeoOpa3oBaHUE JaHHbBIX,
BU3yaJIM3allMs JAHHBIX, HHTEPIPETALHsI pe3yJIbTaTOB

2.3

YMeHue onpenensiath HPOPMAMOHHBI 00bEM TEKCTOBBIX, IPadUUECKUX M 3BYKOBBIX
JTAaHHBIX TP 3aJaHHBIX MapaMeTpax AMCKPETU3alUh. YMEHHE OIpPENENITh CPEIHIO
CKOPOCTB TIepeIayil TaHHBIX, OIIEHUBATh N3MEHEHNE BPEMEHH Nepeadn MPH N3MEHEHUHT
WHPOPMAITMOHHOTO 00BEMA JIAHHBIX U XapaKTEePUCTHK KaHala CBS3H

2.4

YMeHue CTpouTh KOJ, 00eCIeurnBaONNii HAaMMEHBIITYI0 BO3MOXKHYIO CPEIHIOI JUTHHY
CO0OLIeHNUS IPH N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue HChoJib30BaTh MPU PEUIEHUM 33Jlad CBOWCTBA MO3WIIMOHHOW 3aIllMCH YMCEIl,
aJTOPUTMBI IOCTPOCHUS 3alMCH YKCIIA B MMO3ULIIMOHHON CUCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBaHMEM M TIOCTPOCHMS YHUCJA IO CTPOKE, COJAEprKallled 3amuch 3TOr0 4YHCiIa B
MO3UIITMOHHON CHUCTEME CUMCIEHHUS C 33JaHHBIM OCHOBAaHHMEM; YMEHHE€ BBINOIHATD
apruQMETUYECKUE OTICPAIIUH B MMO3UITMOHHBIX CHCTEMaX CUMCICHUS




2.6

2.7

YMeHHe CTpOUTh JIOTMYECKOE BBIPAKEHHE B JAM3BIOHKTMBHON M KOHBIOHKTHBHOMN
HOpPMaJbHBIX (hopMax MO 3aJaHHOW TabiuIe HCTUHHOCTH, HCCIEAOBaTh 00JacTh
UCTMHHOCTH  BBICKA3bIBaHUs, COAEPXKAILET0 IIEPEMEHHbIC; pellaTh HECIO0XKHBIC
JIOTHYECKHUE YPABHEHUSI

YMeHue pemarh aaropuTMHYECKHE 3aladd, CBSA3aHHbIE C aHaIuM30M rpadoB (3amaqu
MOCTPOCHHUSI ONTHMAIBHOTO IyTH MEKAY BepIIMHaMHU Tpada, onpeaescHus] KOJMYecTBa
Pa3NUYHBIX MyTeH MEXIy BEPIIMHAMH OPUEHTUPOBAHHOTO ALIMKINYECKOTo Tpada)

2.8

YMeHue UCHONb30BaTh JEpPEBbsl MpPU aHAIM3E M TMOCTPOCHUM KOJOB M IS
MPENICTaBICHUST apu()METHUYECKUX BBIPOKEHUI, MPH pEIIeHWH 3aJad IOHCKa |
COPTHUPOBKH; yMEHHE CTPOUTH JIEPEBO UTPHI 10 33laHHOMY alTOPUTMY; pa3pabaTeIBaTh 1
000CHOBBIBaTh BEIUTPBIIIHYIO CTPATETUIO UTPBI

2.9

2.10

2.11

YmMmenue AHAJIM3UPOBATL AJITOPHUTMBI C HCIIOJIB30BAHHUEM Ta6J'II/IL[ TPaCCUPOBKU,
OIIPpCACIIATH 0e3 HCIOIL30BAHUS KOMIIBIOTEpA PE3YJbTAThl BBIIIOJIHCHUSA HCCIIOXHBIX
ImporpaMM, BKIIOYAIOMIUWX IMUKJIBI, BETBJICHHA W IIOAIIPOrpaMMBbI, IIPpHU 3aJaHHBIX
HUCXOOHBIX JaHHBIX

YMeHue ompenenatb CIOXHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cymMMUupoBaHHE DIIEMEHTOB MAacCHBa, COPTUPOBKA MacCHBa, NMEpeOOpHBIC alrOPUTMBI,
JIBOMYHBINA TIOMCK) U TMPUBOAUTH MPUMEPHI HECKOJIBKHUX aIrOPUTMOB Pa3HON CIOKHOCTH
JUISL peLieHUs] OHOH 3a1a4u

Briagenue yHUBEpCaNbHBIM S3BIKOM IPOTPaMMHPOBAaHUs BBICOKOTO ypoBHs (ITackais,
Python, Java, C++, C#), npencraBieHussMH O 0a30BBIX THIIAX NAHHBIX M CTPYKTypax
JAHHBIX; yYMEHHUE WCIOJIB30BaTh OCHOBHBIC VIPABISIONINE KOHCTPYKLIUH; yMEHHE
OCYIIECTBIIATH AaHAIU3 MPEAJIOKEHHOW MPOrPaMMBI: ONMPEAEIATh PE3yJIbTaThl PaOOTHI
HporpaMMbl TIPH 3aJaHHBIX HCXOIHBIX TAaHHBIX; ONPENENATh, NPU KAKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3yJIbTaTOB; BBIBISATH JaHHBIE, KOTOpPHIC
MOTYT TPHBECTH K OIIMOKE B paboTe MPOTrpaMMbl; (OPMYIHUPOBATh MPEIJIOKEHUS TI0
YIYYIISHUIO TPOrPaMMHOTO KO/ia

2.12

2.13

YMeHue peanu3oBbIBaTh Ha BBIOPAaHHOM Uit M3YYCHHUS SI3BIKE MPOTrPaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsle anroputmsl 00pabOTKH
YHCeN, YUCIOBBIX IOCIIEIOBATEIILHOCTEH M MAacCHBOB: NpEJACTaBJICHHE YWCIA B BHJIE
Habopa MPOCTHIX COMHOXHTENEH; HAX0XKICHHE MaKCUMAJIbHOU (MUHUMAJIBHOM) (DB
HATypaJbHOTO YHWCIJIA, 3allMCAHHOTO B CHUCTEME CYMCJIEHHS C OCHOBAaHHEM, HE
npeBbIapmuM 10; BeIYUCIEHHE 0000IIEHHBIX XapaKTEPUCTHK 3JICMEHTOB MacCUBa WITH
YHCIIOBOW MOCJIE0BATENFHOCTH (CYMMBI, MPOU3BEACHUS CPEJHEro apu(pMeTHUECKOro,
MHUHMMQJIBHOTO M MAakKCHMaJbHOTO  DJIEMEHTOB,  KOJIMYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIOIINX 3aJaHHOMY YCIJIOBHIO); COPTHPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE
WCTIOJIb30BaTh B MpPOrpaMMax JaHHbIC Pa3IMYHbIX THIOB C y4ETOM OrpaHHYCHHH Ha
IUana3oH HMX BO3MOXHBIX 3HAYEHUH, MPUMEHITh NpPU PELICHUH 3a1ad CTPYKTYpHI
JaHHBIX (CIHCKH, CJIOBapH, CTEKH, OYEPEeAH, IEpEBbsi); NMPUMEHSITh CTaHAAPTHBIC U
COOCTBEHHBIE TIOJIPOTPAMMBI JIJIsl 00paOOTKH YUCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK;
MCIOJB30BaTh IPH pa3paboTKe MporpaMM OHOJHOTEKH TMOANPOTrpaMM; YMEHHUE
MCIIOJIb30BaTh CPEACTBA OTJIAJAKH POrpaMM B Cpelie MPOrpaMMHUPOBAHUS

YMeHue HCIoab30BaTh OJIEKTPOHHBIE TaOJIMLBI Uil aHalu3a, NPEICTABICHUS U
00paboTKM IaHHBIX (BKJIIOYas BHIOOp ONTHMANBHOTO PEHICHUs, MoA00p JIMHUM TPEH/a,
pereHne 3a1a4 MPOTHO3UPOBAHUS); YMEHHE MCIOIB30BaTh TaOIMYHbBIE (PEISIINOHHBIC)
0a3bl IAaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue opraHm3oBBIBaTh JHYHOE MH(OPMAIMOHHOE MPOCTPAHCTBO C MCIIOIB30BAHUEM
Pa3IMYHBIX CPEeACTB HHU(POBBIX TEXHOJIOTHH; MOHUMAaHHWE BO3MOXKHOCTEH LU(POBBIX
CEPBUCOB T'OCYIapCTBEHHBIX YCIYT, HIH(POBBIX 00pa30BaTEIbHBIX CEPBIUCOB




Kon

ITepedennb 31eMeHTOB coep:kaHusi, NpoBepsieMbIX Ha EI'D no nndopmarnke
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ITpoBepsieMblii 3J1eMEHT CO/IeP:KAHUSA
udposas rpaMOTHOCTH

OCHOBHBIE TCH/ICHITMH Pa3BUTHSI KOMITBIOTEPHBIX TEXHONOTHIA. [TapaienbHbie
BBIYUCIICHHS. MHOTOIIPOIIECCOPHBIC CUCTEMBI. Pactipe/ieIéHHbIC BRIYUCITUTEBHbBIC
CUCTEMBI 1 00paboTKa OOJIBIINX JAHHBIX

1.2

1.3

[IpuHIUIBEI TOCTPOCHUSI U aNMapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX ceTel. CeTeBbie
npotokonbl. Cetb MHTEpHET. Anpecarus B cetu MuaTteprer. IIpotokonsr creka TCP/IP.
Cucrema nomeHHeIXx WMEH. Pasnmenenne I[P-cetm Ha mojceTHm € MOMOMIBIO MacoOK
nojaceTen

Qaiinoas cucrema. llomck B (aitmoBoit cucreme. IIpWHIATIBI pa3MemieHus |
UMEHOBaHUs (ailloB B AoiroBpeMeHHOW mamsatu. [11aGioHBl JUisi OmMHMCaHUs TPYIII
(aiinos
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CKopocTh mepefauu AaHHBIX. 3aBHCUMOCTh BPEMEHH Tepefadd OT MH(POPMAIUOHHOTO
00bEMa TaHHBIX M XapaKTEPUCTUK KaHajla CBS3U

1.5

1.6

[udposanne manHpx. CuMMeTpuU4HbIe U HecuMMeTpuaHbie mHdpsl. [udper npoctoit
3amensl. Lnudp Lezaps. Hudpp Bmwxenepa. Anropurm mudposanns RSA
Konpl, mozBossitomine OOHapyXMBaThb W HCIPABISATH OLIMOKM, BO3HHUKAIOLINE MpU

nepenave naHHbx. Paccrosane Xammuara. KonnpoBanue ¢ moBTopeHnem 6utoB. Komer
X3MMHMHra

2.1

Teopernueckre 0CHOBBI HHPOPMATHKU

JBonyHoe komupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpPHbIE KOXbL. JlexoaupoBaHue
COOOIEHUH, 3alUCAaHHBIX C IIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB. Yciosue PaHo.
IlocTpoeHne 0JHO3HAYHO AEKOIUPYEMBIX KOJOB € IOMOIIBIO J€peBa

2.2

Teopernueckue MOAXOAbI K OLEHKE KOJuuecTBa MH(popMaunuu. ENWHULIB M3MepeHHs
KoyinyecTBa WHPOpManuu. AnpaBUTHBINA MOAXOA K OLEHKE KOJINYECTBA MH(OPMAIH.
3akoH ajgmutuBHOCTH MHGopManuu. Popmyna Xaptiau. MaopMmalms U BeposSTHOCTS.
®opmyna [llenHoHa

2.3

Cucremsbl cumcieHus. Pa3BépHyTas 3amuch IENbIX U JPOOHBIX YUCEN B IMO3UIMOHHOM
cucteme cuucieHus. CBOWCTBA TO3WIIMOHHOW 3allUCH YHUCIA: KOJIMYECTBO UG B
3aMKcH, TPU3HAK JEIMMOCTH YHWCJIa HAa OCHOBAaHHE CHUCTEMBI CUHCICHHS. AJTOPUTM
nepeBojia IeJoro yucia u3 P-u4HO# cHCTeMBbl CUMCIIEHUS B JECATHUYHYIO. AJTOPUTM
nepeBojia KoHeuHo! P-uuHOM Apo0u B IeCATUUHYIO. AJITOPUTM TEPEBOIA IIEIOr0o Yrciia
U3 IECATUYHOW CUCTeMBI cuncienns B P-uunyto. [lepeBox KOHEUHOH TeCATUIHON TpoOu
B P-uunyro. JIBomdHas, BOCbMEpUYHAsS W IIECTHAAINATEPUYIHAS CHUCTEMBI CUHCIICHUS,
CBSI3b MEXKY HUMH. ApU(DMETHUCCKHE OTIePallK B TIO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS

2.4

TpOI/I‘IHaSI YpaBHOBCIICHHAA CUCTEMa CYUCIICHUA. I[BOI/I‘IHO'I[GCSITI/I‘-IHEDI CHUCTEMA
CUHUCJICHHUA

2.5

2.6

2.7

KomupoBanme TtekcroB. Kommposka ASCII. OpnobGalitHbie KoaupoBku. CTaHmapT
UNICODE. Konuposka UTF-8. Onpexnenenue nHGOPMALMOHHOTO 00BEMA TEKCTOBBIX
coo0meHuit

Konuposanue nzobpaxenuii. Ouenka nHGOpMaoHHOro 00bEMa rpaguuecKux TaHHbBIX
MpH 3aJaHHBIX pa3pelieHnd W TIyOWHe KOAuUpoBaHUs IBeTa. L[BeToBBIE MOzEnw.
KommpoBanme 3Byka. OneHka nH(PpOpPMaMOHHOTO 00BEMa 3BYKOBBIX MJAaHHBIX IPH
3a/IaHHBIX YaCTOTE TUCKPETU3ALNHU U Pa3psIAHOCTH KOAUPOBAHHUS

Anrebpa noruku. IloHATHE BBICKa3bIBaHUS. BBICKa3bIBaTeNbHBIE (POPMBI (IIPEIUKATHI).
KBaHTOpHI cyIliecTBOBaHHS U BCEOOIIHOCTH.

Jlornueckue omepammu. Tabmuilkl HICTHHHOCTH. Jlornueckue BeIpakeHms. Jlormdeckue
TOoXkAecTBa. Jlornueckue onepanuu 1 onepauuu HajJ MHOXKECTBAMU.

3aKoHBI anreOphl JIOTUKA. DKBHUBAJICHTHBIC MPEOOpPa30BaHUs JIOTUYECKUX BBIPAXKCHUH.
Jlornyeckue ypaBHEHUS U CUCTEMbI YpPaBHEHUH.

Jlornueckne GyHKINU. 3aBUCUMOCTEH KOJUYECTBA BO3MOKHBIX JIOTHYECKUX (YHKITAH OT
KOJINYECTBA apr'yMEHTOB.




Kanonnueckue GopMbl JTIOTHUECKUX BBIPasKCHUN

2.8

COBCpH_ICHHLIC AU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAaJIbHBIC (I)OpMBI, AJITOPUTMBI UX
IMMOCTPOCHHUA 11O Ta6m/1ue HCTUHHOCTH

2.9

2.10

Jlormueckue sneMeHTHl B cocTaBe KomnbtoTepa. Tpurrep. CymmaTtop. MHoOTOpa3psaHbIit
cymmarop. [locTpoeHne cxem Ha JOrMYECKUX DJIEMEHTax MO 3aJJaHHOMY JIOTHYECKOMY
BBIPA)KEHHIO. 3aIIMCh JIOTHYECKOr0 BBIPA’KEHHS 10 JIOTHYECKON CXeMe

Mogenmu wu  wmogenupoBanue. llemu MonmenupoBaHWsA.  AJCKBATHOCTh  MOJEIH
MOJIENIUPYEMOMY OOBEKTY HITH mporieccy. DopManu3anusi MpUKIaIHBIX 33/ad.
[IpencrarneHue pe3ynbTaTOB MOJACITUPOBAHUS B BHUJC, YJOOHOM JUIS BOCHPHUSATHUS
yenoBekoM. ['paduieckoe npecTaBiIcHUe JAHHBIX (CXEMBbl, TA0JIHUIIBI, TPadUKH).

2.11

2.12

[IpencraBneHne LenbIX YUCEN B HaMiATH KommbloTepa. OrpaHMYeHHOCTHh AMAIa3oHa
ylhcead INpU OTPaHUYEHHH KOJMYecTBa pa3psanoB. llepenosnHeHue paspsmgHOM CETKH.
Be33HnakoBele W 3HAKOBBIC JAHHBIC. 3HAKOBBLIM OUT. JIBOMYHBIA JOMOIHUTEIBHBINA KO
OTpHUILATENbHBIX YUCEIL.

[lobuToBple normueckue omeparun. Jlorudeckuid, apuPMeTHIeCKUd W IUKIAYSCKUI
casuru. [lIndpoBanue ¢ moMomp0 MOOKUTOBOH orepanny «uckiarogaromee MJIN»»

[IpencraBneHue BEIIECTBEHHBIX YHCEN B MaMATH KOMIbIOTEpa. 3Hadamias 4acTb U
nopsanok uucna. J[uama3zoH 3HaYeHHWH BellecTBEHHBIX uucenl. [Ipobrmembl XpaHeHUs
BEIIECTBEHHBIX YHCE, CBSI3aHHBIE C OTPaHUYEHHUEM KOJIMYeCTBa pa3psioB. Brimonnenue
ornepauuii ¢ BEIECTBEHHBIMH YHCIAMHU, HAKOIJICHHUE OIIMOOK IPU BBIYHUCICHUIX

2.13

I'padpr. OcHoBHBbIe moHATHS. Buasl rpados. Omnmcanue rpadoB ¢ MOMOIIBIO MaTpPHUI]
CMEXHOCTH, BECOBBIX MaTpPHI], CIIICKOB CMEKHOCTH. PelreHne aliropuTMUuecKux 3a1ad,
CBSI3aHHBIX C aHAM30M rpad)oB (MOCTPOCHUE ONTHMAIBHOTO IYTH MEX]Y BEpIIUHAMH
rpada, ompeneneHHEe  KOMUYECTBA  PAa3MUYHBIX  IMyTeH  MEXIy  BEpIIMHAMH
OpPHEHTHPOBAHHOTO AIMKINIECKOTO Tpada)

2.14

2.15

HepeBpst. bunapHoe nepeBo. JlepeBpst momcka. CmocoOsl  00xoma Jepesa.
IIpencraBnenue apudMeTHIECKUX BBHIPAXKEHUI B BUAE nAepeBa. Vcnonb3oBanue rpadon
U JIepEeBbEB IPH OMHUCAHUK 00BEKTOB U MPOLIECCOB OKPYKAIOIIETO MHUpa

JluckpeTHble WIphl JBYX WIPOKOB ¢ IMoOJHOW wuH(popmMaruen. [loctpoeHue pepesa
nepebopa BapuaHTOB, OITMCAHUE CTPATEIHU UTPBI B TAOMUUHOU (hopme. BriurpoimHbe n
MPOUTPBILIHBIE TO3UIKHU. BBIMIPhILIHbIE CTPAaTETUH

2.16

CpencTBa HMCKYyCCTBEHHOTO HHTEIUIEKTa. MoeHTUHKauus W TOUCK HM300paykeHHH,
pacnio3HaBaHue Jil. Vcmonb30BaHME METONOB HCKYCCTBEHHOIO HMHTEIUIEKTA B
o0ydaromux cucremax. lICmonp30BaHHE METOMOB MCKYCCTBEHHOTO HHTEIUICKTa B
pobortorexnuke. iHTepHeT Beniel. HelipoHHsie cetn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

Dopmanuzanys NOHATUSA anroputMa. Mamuza ThOpHHra Kak yHHMBEpPCAJbHAs MOJEIb
BBIYUCIICHUN

3.2

OreHKa CI0)KHOCTH BBIYHMCICHUH. Bpemsi paGoThl M 00bEM HCIIONB3yeMOl MaMsTH, X
3aBUCHMOCTBh OT pa3Mepa HCXOAHBIX JaHHbIX. OIlEHKa acCUMITOTHYECKOW CII0)KHOCTH
ITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHON ClOXHOCTH. [lepeOopHBIE anropuTMBL
IIpumepsl pas3IMUHBIX AJICOPUTMOB pELIEHUS OJHOW 3aJadyd, KOTOpbIE HMEIOT
Pa3IMYHYIO CI0KHOCTh

3.3

3.4

Omnpenenenre BO3MOXHBIX PE3yJIbTATOB PaOOTHI MPOCTEHIINX aJTOPUTMOB YIIPABICHHS
WCTIOJIHUTEISIMA M BBIYMCIMTENBHBIX alropuTMOB. OmpenereHne MCXOTHBIX IaHHBIX,
IIPY KOTOPBIX aJITOPHUTM MOXKET J1aTh TpeOyeMblil pe3ynbTaT

AnroputrMbel 00pabOTKM HATypalbHBIX YHCEJ, 3aIMCAHHBIX B TO3HMIIMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MeHHE 3allUCH 4YKcjia Ha OTACNbHbIC HUMPHI, HAXO0XKIECHUE CYMMBI U
npou3BeeHUS U, HAXOXKICHNE MAKCUMAaIbHOU (MUHUMAJIBHOMN) 1TUGPHI.
[IpencraBnenne yucia B BHJE HAOOpa MPOCTHIX COMHOXKHTENCH. AITOPUTM OBICTPOTO
BO3BEJICHHSI B cTereHb. [IoMCK TpPOCTHIX dYWceNn B 3aJaHHOM [AWANa30HE C MOMOIIBIO
aJTopUTMa «permrero IpaTtocherar

3.5

MHoropa3psiIHbIe 1IeIbIe YHCIIa, 3aa9H JITHHHOW apu(hMETHKH

3.6

SAzpik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumel naHHBIX:




LEJIOYUCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, Jiornueckue. BerBienus. CioxxHble
ycnoBud. Luknel ¢ ycnmoBueMm. LIMKITIbI 0 HEpeMEHHOM.

O6paboTka HmaHHBIX, XpaHAMUXCA B ¢ainax. TekcToBele W IBOWYHBIC (hailiibl.
®aitnossie nepeMeHHbIe ((aiinoBbie ykazarenn). Urenne u3 daiina. 3anucs B (aiin.
Paz0uenue 3anaun Ha noazanauu. [lonnporpaMmsl (porenypsl 1 QyHKINN).
Hcnonmp30oBanme craHAapTHON OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHS

3.7

3.8

3.9

3.10

3.11

3.12

3.13

Pexypcus. PexypcuBnble mnpoueaypel u ¢QyHkuuu. Mcmonms3oBaHue cTeka Ui
OpraHu3alM{ PEKYPCUBHBIX BBI30BOB

Uwucnennple MeToabl. TouHoe M MpUOMMKEHHOE pelIeHns 3amaadi. UncIeHHoe peleHne
ypaBHEHHUH C TIOMOIIBIO IToI00pa mapamerpa. YncieHHble METOABI PEIICHHs YPaBHEHHN:
MeTOoJ] Tiepedopa, MEeTOoJl TOJOBHHHOTO JeicHus. [IpuOmmk€HHOE BHIUMCICHUE TUH
KpUBBIX. Bprumcienne miom@aaeld Quryp ¢ MOMOIIBIO YWCIEHHBIX METONIOB (METOx
MPSIMOYTOIFHUKOB, MeTOA Tpanenwii). [lonck Makcumyma (MuHIMYMa) GYHKIIN OJTHOM
MEPEMEHHON METOJ0OM MOJIOBUHHOTO JCICHHUS

O06paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHBIE (DyHKIMH S3bIKA MIPOTPAMMHUPOBAHUS
UIE 00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKH CHMBOJBHBIX CTPOK:
NOJCYET KONMWYECTBA MOSIBICHUH CHUMBOJIA B CTPOKE, pa3OHWeHHe CTPOKH Ha CJOBa 10
npoOeIbHBIM CHUMBOJIAM, MOMCK HMOACTPOKM BHYTPH TaHHOM CTPOKH, 3aMeHa HalICHHOU
MOJCTPOKM Ha Jpyryl cTpoKy. ['‘eHepamust BceX CJIOB B HEKOTOPOM aiaBuTe,
YIOBIIETBOPSIIONINX 33JaHHBIM orpaHudeHusM. [IpeoOpa3oBaHue ymciaa B CUMBOJIBHYIO
CTPOKY 1 00paTHO

MaccuBbel ¥ NOCIENOBAaTENBLHOCTH 4ucel. BpruuciieHne 0OOOIIEHHBIX XapaKTEepUCTUK
3JIEMEHTOB MAacCHBa WJIM YHCJIOBOM IIOCIEIOBATEIBHOCTH (CyMMBI, HPOHM3BEICHHMS,
cpeaHero apupMeTHIeCKOro, MUHUMAIILHOTO U MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YIOBJIETBOPSIOMNX 33/JaHHOMY YCJIOBHIO). JIMHEHHBIN TMOWCK 3aJaHHOTO
3HAa4YCHUSI B MaccuBe. AJTOPUTMBI PaOOTHI C 3IEMEHTaMH MAacCHBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. COpPTHpPOBKAa OFZHOMEPHOrO MaccuBa. IIpocTele MeTonbl
COPTHPOBKH (METOJ| My3bIpbKa, METOJ BHIOOpA, COPTUPOBKa BcTaBKamu). COpTHPOBKA
cnusiHueM. beictpast coprupoBka maccuBa (anroputm QuickSort). /IBonuHBINi MOKMCK B
OTCOPTHPOBAHHOM MAacCCHBE

JIByMepHBIE MacCUBBI (MaTpUIpl). AJTOPUTMBI O0OpabOTKM JBYMEPHBIX MacCHBOB:
3aII0JIHCHUE IByMEPHOT'O YHCIOBOIO MAacCHBA IO 3a/laHHBIM IIPaBUIIaM, IIOUCK 3JIEMEHTa
B JIBYMEPHOM MAacCCHBE, BBIYHCICHHUE MaKCHMyMma (MUHHUMyMa) W CYMMBI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLIOB JAIBYMEPHOT'O MacCHBa

CrnoBapu (accouuaTHBHBIE MaccHBBbl, OTOOpaxeHus). Xom-tadbmunpsl. I[locTpoeHue
as1(haBUTHO-YaCTOTHOTO CIIOBapsl JUIsl 3aJaHHOTO TEKCTa

Crexku.  AHamM3  TpPaBWIBHOCTH ~ CKOOOYHOTO  BbIpakeHHWs.  Brrumcnenue
apu(METHYECKOTO BBIPKEHHSI, 3aIIMCAaHHOTO B MOCTOUKCHOH (opme.

Ouepenu. Micrionb3oBanue ovepe/iu Ui BpeMEHHOTO XpaHEeHHs! TaHHBIX

3.14

3.15

Anroputmel Ha Tpadax. [ToctpoeHHe MUHUMAJIBHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOTO HEOpPUEHTHUpOBaHHOrO rpada. KoiauuecTBO paznuyHBIX MyTed MEXIY
BEPLIMHAMHU OPUEHTHPOBAHHOTO ALIMKINYecKoro rpada. AnroputM JedKcTpsl

HepeBbst. Peanmuzanus 1epeBa C MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOWYHBIE
(bunapueie) nepeBbsi. IlocTpoeHue jepeBa Ui 3aJaHHOTO  apH(DMETHIECKOTO
BhIpaKeHMs. PeKkypcHBHBIC anropuTMbl 00xoja JjepeBa. lcrmomp3oBaHue creka u
ouepean A 00xoza Aepesa

3.16

JuHamuueckoe NpOrpaMMHUpPOBaHME KaK METOJA pELIEHUs 3ajad C COXPAHEHUEM
MIPOMEXKYTOUHBIX PpE3yJIbTATOB. 3ajadyd, pelacMbpleé C MOMOIIBI0 JUHAMHYECKOTO
NPOTPaMMHUPOBAHUS: BBIYHCIICHUE PEKYPCUBHBIX (DYHKIMHA, TMOACYET KOJIMYECTBA
BApPUAHTOB, 3aJa4d ONTUMHU3ALIUU

3.17

[Monsitie 00 00BEKTHO-OPHEHTHPOBAHHOM TporpamMMmupoBaHud. OOBEKTHI U KJIACCHI.
CpoiictBa U MeToAbl 00BeKkTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHanm3. Paspabotka
nporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO moaxoia. HHkamcymsmus,
HacJIeJOBaHUE, TTIOJTUMOP(H3IM




WudopmamoHHble TEXHOJIOTHU
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Anamu3  paHnbiX. OCHOBHBIE 3aJlaud  aHalW3a JaHHBIX:  [POTHO3WPOBAHHE,
KJIAaCCU(UKAIIMS, KIacTepu3allvsi, aHaIu3 OTKIOHeHUH. [lociie10BaTeNnbHOCTh PEIICHUS
3a]a49 aHaJK3a JJAaHHbIX: cOOp TIEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAa4ecTBa JaHHBIX,
BBIOOD W (WMJIM) TIOCTPOEHHE MOJEIH, MTPeoOpazoBaHe NaHHBIX, BU3yalIN3alns JaHHBIX,
UHTepIpeTanus pe3yiabTaroB. [Iporpammubie cpenctBa W WHTEpHET-CEPBUCHI  JUIS
00pabOTKU ¥ MpeJICTaBICHUS NaHHBIX. bosbiue nanHabie. MammHHOE 00yYeHHE

4.2

4.3

4.4

AHanu3 JaHHBIX C MOMOIIBI0 AJICKTPOHHBIX TAOJIUI]. BBIUMCICHHE CYyMMBI, CPEIHETrO
apu(MeTHIECKOT0, HanOOMbIero (HaMMEHBIEr0) 3HAYCHUS AWara3oHa. BerawmcieHune
KodpUIIMeHTa KOppEeIlnU JABYX pPSAOB HaHHBIX. [locTpoeHme CTONOYATHIX,
JIUHEHUYATHIX M KPYroBbix quarpamm. [loctpoenue rpadukos dynkiuii. [Togbop nmuHum
TPeH/a, PelIeHue 3a/lad NPOTHO3UPOBaHMs. PeleHre 3a7a4 ONTHMHU3AINH C TIOMOIIBIO
AIIEKTPOHHBIX TAOJIHIT

JuckpeTn3zanusi Npud MaTeMaTU4YeCKOM MOJICIIMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue JBIDKCHHUS. MogaenupoBanue OMOJIOTUUECKUX CHCTEM.
MaremaTHdecKkue MOJECJIN B DKOHOMUKE. BreraucnurteabHbIie OKCIICPUMEHTELI C MOACIISIMU.
O0paboTka pe3yibTaTOB SKCIIEpUMEHTa. MeToJ HanMeHBIHX KBaapaToB. OreHka
YHCJIOBBIX IapaMeTPOB MOZEIHPYEMBIX OOBEKTOB M IpoueccoB. BoccraHorneHue
3aBHCHMOCTEH IO pe3yIbTaTaM SKCIepUMEeHTa

BepositHoctHbie Monenu. Mertoasl Monte-Kapno. MMuTtanmoHHOe MOJEIHpPOBaHUE.
CucTeMbl MaCCOBOTO OOCITYKHBAHUS

4.5

4.6

Tabnuunble (pensuoHHBIC) 0a3pl NaHHBIX. Tabmuia — mpeacTaBieHHE CBEJCHUH 00
onHOTHIHBIX 00bekTax. Ilose, 3ammch. Kimrou tabmmiel. Pabora ¢ roroBoit 06a3oii
JAaHHBIX. 3amnoiHeHrne 0a3pl MaHHBIX. [lowck, copTupoBka W (pUIBTparus ITaHHBIX.
3anpockl Ha BBIOOPKY MAHHBIX. 3ampoCchl C MapamMeTpaMmu. BeraucisieMble MO B
3amnpocax.

MHuoroTtabimynaple 0a3bl JaHHBIX. TUMBI CBs3eld Mexay TaOnmuramu. BHemmHwA Kirrod.
IemocTHOCTB 0a3bI TaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JTaHHBIX

TekcroBbiit mpomeccop. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM IIPOIIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHocku, ormnasineHue. llpaBuia
[IUTHPOBAHMS UCTOYHUKOB U 0 opMIIeHHs OHOIHNOTpadHuECKIX CChIIOK




TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pasznea 1. lndpoBasi rpaMOTHOCTD
11 Kommnsrorep: anmapatHoe U IpOrpaMMHOE 6 0 3 Bu6muotexa [JOK
obecnieuenue, QaiioBas cucrema https://m.edsoo.ru/af8b25f4
Hroro mo pazmeny 6
Pa3znen 2. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
51 WNndopmanus n napopmarioHHse 5 0 0 Bbu6motreka [JOK
HPOLIECCHI https://m.edsoo.ru/af8b25f4
59 [IpencraBnenue nHGOPMALIIH B 8 0 2 bubnnorexa [JOK
KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
bubnnorexa [JOK
2.3 OeMeHTHI anreOpbl JOTMKU 8 1 0 https://m.e dS(I)_E).ru Iaf8h25f4
Hroro nio pazgeny 21
Paznen 3. UngopMannoHHbIE TEXHOJIOTHHI
31| rpapeecekot n wymememnon 7 1 o | DromoremloK
- https://m.edsoo.ru/af8b25f4
3.2 0
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 34 5 11
[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTshI
pecypcsl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
bubmuorexa [JOK
1.1 CereBble HHPOPMAIIMOHHBIE TEXHOJIOTHI 5 0 4 httos://m.edso0.ru/f47857e0
bu6mmoreka [IOK
1.2 i 2
OcHoBEI CoUHATBHOH HH(pOpMATHKH 3 0 https://m.edso0.ru/f47857e0
Hroro mo pazmeny 8
Pa3znen 2. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bu6mmoreka [IOK
2.1 41 1
HOPMAIHOHHOE MOCIMPOBAHHC > 0 https://m.edso0.ru/f47857e0
HWroro no pazneny 5
Pa3nes 3. Anroput™Mbl M IpOorpaMMHupoOBaHue
31 ANTOPUTMBI U 3JIEMEHTHI 11 1 5 bubnnoreka [JOK
' POrPaMMHUPOBAHUSI https://m.edsoo.ru/f47857e0
Hroro no pazneny 11
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bubmuorexa [JOK
4.1 6 0 4
IICKTPOHHBIC TAOAMLEI https://m.edso0.ru/f47857e0
bubmuorexa [JOK
4.2 b 2 0 2
A3b1 AGHHBIX https://m.edsoo.ru/f47857e0
bu6 OK
4.3 CpencTBa NCKYCCTBEHHOTO HHTEIIIIEKTA 2 0 1 hgp:j/?;ée?si.ru /f47857¢0
HWroro no pazneny 10
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 34 9 18

[NPOTPAMME
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INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosmyecrBo yacoB Jlara DJIeKTpOoHHbIe U pPOBbIE
Ne i/ Tema Ypoka KOHTpOJIbeIe HpaKTuqecxne OﬁpaSOBaTe.}Ibele
Bcero H3y4YeHUs
padoThbI padoTbI pecypcbl
T 0
ot |1 :
pup DAMEH. https://m.edsoo.ru/820e7al19
[TpuHIIUIIBI pabOTHI KOMITBEOTEPA
TeHeHIu pa3BUTUA 1 0 0 bu6mmoreka [IOK
KOMITBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/06b14abb
[IporpammHuoe obecrieueHue
. Ip.p. Nel
K;[MHHOTepa p-p- % 5 1 0 1 bu6mmorexa [IOK
«[lomydeHnne TaHHBIX O
i . g https://m.edsoo.ru/dc08b2c6
anmapaTHOM YacTH U MPOrPaMMHOM
obecreyeHn KOMIbIOTepay
| 1| 1
b-p- 72 pat https://m.edsoo.ru/228ee427
TarKamMm)
Pabora ¢ npuxiiagHeiM
e 165 <batons ammeremmner | 1 0 1 Eutmotaxs LIOK
PP e P HV https://m.edsoo.ru/cdfae35e
porpaMMaMu TI0 BEIOpaHHOM
CTICIIAATU3 AL
z)aeKo:(;naTeanch;:occnﬁcxoﬁ . . . BuGmorexa LIOK
U1 B 00J1aCTH
Acpatl https://m.eds00.ru/06a855bf
MIPOTrpaMMHOTO 00eCIIeUeHUs
bu6mmoreka [IOK
1 0 0
Alpowrroe xonupoBaie https://m.edsoo.ru/38214cec
Ilonxone! kK U3MEPEHUIO 1 0 0 bubnmoreka [JOK

uHpopMaun

https://m.edso0.ru/9deef96b
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bu6mmoreka [JOK

d ObpadoTia mdopmar https://m.edsoo.ru/da4dd13d
o ﬁ:q;O}f;MzLIHOH:b;e Hgoueccm. Butmnorexa LOK
ga U XpPaHCHHAU
e P https://m.eds00.ru/60f2394f
uHpopMaun
11 Cucrembl, KOMIIOHEHTBI CUCTEM U bubnmoreka [JOK
UX B3aUMOJICHCTBUE https://m.edsoo.ru/abbcd321
12 CucTeMbl CUUCIIEHUS bubmorexa [IOK
https://m.edso0.ru/b3b712c0
s AJII‘OIBI/ITMI:I nepeBojia yucen us P- BuGnorexa LIOK
{TATIOH CHCTCMDI CHICICHHA B https://m.eds00.ru/06c384e6
JNECATUYHYIO U 00paTHO
14 I[I;ZH‘-I:&?[;B;)CBMCEI/I;IHzﬁeI/I BI/I6JII/IOTeKa HOK
IMCCTH TCPpUUYHAId CUCTCMBI
Jinarep https://m.edsoo.ru/abbcd321
CUHCIICHUS
. A(I))SI/Iq)MzTI/IIIGCKCI/ICC oene;)aunn B BuGmorexa LIOK
ITIO3UIIMOHHBIX CUCTEMAX
1 https://m.edso0.ru/de2c5353
CUHUCJICHUS
. FipezelsTazneHHe I_le(J:'IebIX 51 ) BuGmorexa LOK
B TBCHHBIX YA B I1aMATHU
m T https://m.edso0.ru/b2010e6e
KOMIIBIOTEpA
bubmuorexa [JOK
17 K
O/IMPOBARHE TEKCTOB https://m.edso0.ru/8f8cd2cb
| e T
- CKPETH3AIA TP CeKo https://m.edsoo.ru/5dd23ae4
UHpOpMALIUN
K . p.p Ne5
19 lackpenssanis SeyxoRs buGmorexa LIOK
P 1 K https://m.edso0.ru/a8b48364
uHpopmarum»
20 BrickaspiBanms. Jloruueckue bu6mmoreka [IOK
orepanun https://m.edsoo.ru/61d9006a
21 Jlornueckue BbipaxkeHus. TaObmuIIbI bubnuoreka [IOK
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HCTUHHOCTH JIOTHYCCKHUX

https://m.edso0.ru/4c662a0d

BBIPAXKEHUM

99 Jlornueckue onepamnuu 1 onepauuu bubnmoreka [JOK
HaJl MHO>KECTBAaMU https://m.edsoo.ru/ad7328fc

23 3aKOHBI aNTeOPhI JIOTHKU bubmmorexa LIOK

https://m.edsoo.ru/4fad160e

24 Pemienue npocTelmmx JOru4ecKux bubmuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/bb9d8b7f
Jlornueckue QyHKIIH.

o5 [TocTpoenue noruueckoro bubnnorexa [JOK
BBIPA)KEHUS C JaHHOM TaOIuIe https://m.edso0.ru/f1593521
UCTUHHOCTHU

26 Jlornueckue 3J1€MEHTHI bubnuorexa [JOK
KOMITBIOTEpA https://m.edso0.ru/46ba058b
KonTponbhas pabota mo Teme

27 "TGOII):)GTI/IIIGCKEIC OCHOBBI Brbmiorexa LIOK

https://m.edsoo.ru/5fad1b53
uH(popMaTuku"
TekcToBbIN IIPOLIECCOP U €TO
28 6a30BbIe BO31V1130)ILCIHOCTi. ITp.p.Ne 6 bubmorexa IOK
https://m.edsoo.ru/aa862c53
«MHOTroCTpaHUYHBIE TOKYMEHTHI
KonnexruBHas pabora ¢
okyMeHTOM. [IpaBuia
29 f)[(bo}}])MJIeHI/ISI pe(P;)epaTa. ITp.p Ne 7 bubmorexa IOK
https://m.edsoo.ru/aaba738c
«KonnexTuBHas pabota Haj
JIOKYMEHTOM)
PactpoBas rpaduxka. [1p.p. Ne8
30 «Hp506pa3011)3a(1£)1/16 paC’II“)pI())BLIX bubmorexa IOK
N https://m.edsoo.ru/bOececed
H300paxXeHUID)

31 BexropHnas rpaduka. [Ip.p Ne9 bubmuorexa [JOK
«BekropHas rpadukar https://m.edso0.ru/c686f9bb

39 Coznanne u mpeodpa3oBaHme bubmuorexa [JOK

ayJMOBU3yalIbHBIX O0OBEKTOB.

https://m.edso0.ru/45633de5
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KomneioTepHble npe3eHTanuu.

IIp.p.Nel0 «IIpe3enTanus ¢
U300paXeHUSIMH, 3ByKaMH U
BUJICO»

[IpuHIMIBI HOCTPOEHUS U
peaaKTUPOBAHUS TPEXMEPHBIX

bu6mmoreka [IOK
33 i. [Ip.p.Nell «3D- 1 1
MOREIICH. PP « https://m.edsoo.ru/d7253a6a
MOJICTUPOBAHUEY.
ITpodopuenTtanms
KoHTpoinbHas pabora 1o Teme
"TexHomoruu 00paboTKH bubnnoreka [JOK
34 . . 1 0
TEKCTOBOM, rpadUuecKoi u https://m.edsoo.ru/acc1db62
MyJIbTUMEAUMHON HHpOpMaIH"
OBIIEE KOJIMYECTBO YACOB I10 34 1

[MPOT'PAMME
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INOYPOYHOE IIJTAHUPOBAHUE

11 KJIACC
No KonuyecTBo yacos Jlara DJIeKTpoHHbIe U pPOBbIE
, Tema ypoxa Konrposbnsie | IIpakrnyeckue o0pasoBaTejbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
[TpuHLIMIIBI TOCTPOEHUS U
anmapaTHble KOMIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble 1 0 0 bubnnorexa [HOK
nporokosbl. Cetb MHTEpHET. https://m.edsoo.ru/04ed7e2d
Anpecanus B cetu UHTEpHET.
CucreMa 1OMEHHBIX UMEH
Be6-caiit. Beb6-cTpanuna.
B3aumoneiictBue 6paysepa ¢ BeO-
cepBepoM. /luHamuyeckue 1 0 0 bubnnorexa [HOK
cTpanuilpl. Pa3paboTka HHTEpHET- https://m.edso0.ru/189f67e7
npuioxeHuit (caiitos). CereBoe
XpaHEHHUE JTaHHBIX
Buns! nestenbHOCTH B CeTH 1 0 0 bu6mmoreka [IOK
Wurepuer. CepBucel MaTepHETA https://m.edsoo.ru/f51ef401
CereBoii aTukert. [Ipobiiema Bubmiorexa LIOK
HOJUTHHHOCTH TONYHEHHOf 1 0 0 https://m.edsoo.ru/b0e87321
B https://m.edsoo.ru/50da30fb
https://m.edso0.ru/5248229
P :
https://m.edso0.ru/1658594e

o0pa3oBaTeNibHbIE PECYPCHI
TexHOreHHbIE U 5KOHOMUYECKHE
yIPO3bl, CB3aHHBIE C Butmorexa LOK
HeniomssoBarmom UK. Saupa 1 0 0 https://m.edso00.ru/68ac9784
nHpopmaruu 1 nHGOPMAITHOHHAS
0€30MacHOCTb
BpenonocHoe nporpamMmmHoe 1 0 0 bubmuoreka [IOK
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obecrieueHne u crocoObl OOPHOBI ¢
HUM

https://m.edso0.ru/039e1c9b

Opranuzanus JMYHOTO apXHUBa
uHpopmanuu. MudopmaroHHsie

bubmuorexa [JOK

THUITIOBBIX 3aJa4

8
TEXHOJIOTUH U MPO(PECCHOHAIBHAS https://m.edso0.ru/7981dba5
JESITENIbHOCTD
y | Mosomsumorcmaponsime Busmiorera LIOK
TaBJICHU JIbTaTOB
ped pesy https://m.edsoo.ru/abbcd321
MOJICIIUPOBAHUS
r .P
10 an:c()b iTMfAIjll:;{fnex 3a1a4 bubmmoreia LIOK
P A, https://m.edso0.ru/079bc8f8
CBSI3aHHBIX C aHAJTU30M I'padoB
11 JepeBbs. JIUCKpETHBIE UTPBI ABYX bubnnoreka [JOK
UTPOKOB C IOJIHOM HH(pOPMAIUCH https://m.edso0.ru/68a2d279
PIT OTHE OOBEITO https://m.edsoo.ru/82cb0c49
MPOLIECCOB OKPYKAOUIET0 MUpa
o | S o
palt \ https://m.edsoo.ru/4b24ce20
MOJICJINPOBAHUE
AHanu3 alropuTMOB. DTallbl bubnnorexka [JOK
14
pelIeHus 3a/1a4 Ha KOMITBIOTEpe https://m.edso0.ru/c1535090
15| Oomosme xonerpye sk Brmorer LLOK
Pyi https://m.edsoo0.ru/3012411
nporpaMMupoBaHusl. THUIIBI TaHHBIX
bubmuorexa [JOK
16 B .
eTBICHHS. COCTABHbIE yCIOBHS https://m.edsoo.ru/elb7db2d
17 [uxmel ¢ yenoBuem. [{ukisl mo bu6mmoreka [IOK
MIEPEMEHHOM https://m.edso0.ru/10ab9353
Pa3zpaboTka u nmporpammHas BuGmmorexa LOK
18 peanu3anus aIrOPUTMOB PEIICHUS

https://m.edsoo.ru/5d4f7ac9
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Pa3zpaboTka u nmporpammHas

19 peanu3anus alropuTMOB PEIICHUS bubmmorexa LIOK
https://m.edsoo.ru/72a11b12
3aJ1ay METOJIOM Tiepedbopa
bubmuorexa [JOK
20 OO0paboTka CHMBOJIBHBIX JTAHHBIX https://m.edso0.ru/2d234361
bubmuoreka [JOK
21 TabnuvHbIE BETMYNHBI (MACCHBBHI) https://m.edsoo.ru/b37f7ca0
22 CopTupoBKa 0OJTHOMEPHOTO MacCHBa bubmmorexa LIOK
https://m.edso0.ru/660ff291
23 [ToanporpamMmpl Bubnuorexa LIOK
https://m.edsoo.ru/3bb7214a
2| St o
., https://m.edsoo.ru/2ff5fd90
IPOrPaMMHUPOBAHHUS
o5 Anamn3 ganHeiX. OCHOBHEBIE 3a1a4H bu6nmoreka [JOK
aHajn3a JaHHbBIX https://m.edso00.ru/096dddd8
[TocnenoBaTenbHOCTh pPEIICHUS bubmorexa OK
26 3a7a4 aHaJIn3a JTaHHBIX Bubmmorexa LIOK
https://m.edsoo.ru/eOe7ee3b
bu6mmoreka [IOK
97 AHanu3 JaHHBIX C TOMOIILIO https://m.edso0.ru/e0aaf73a
AIIEKTPOHHBIX TAOIHIT https://m.edso0.ru/24865de3
https://m.edsoo.ru/b808dfd9
28 KoMmnbroTepHo-MareMaTnueckue bubnnorexka [JOK
MOJIEIH https://m.edsoo.ru/2e62e4a7
29 PaGora ¢ roToBOI KOMIIBIOTEPHOMN bubnnoreka [JOK
MOJICTIbEO https://m.edsoo.ru/2ac0c441
30 HucneHHoe pelieHre ypaBHEHHHN ¢ bubmuoreka [IOK
NOMOIIBIO TI0ZI00pa mapameTpa https://m.edso0.ru/c5699db9
31 Tabnuunble (pensoHHbIE) Oa3bl bubmuoreka [IOK
JTAHHBIX https://m.edso0.ru/87468fbd
32 Pabota ¢ roroBoii 6a30i JaHHBIX bu6mmoreka [IOK
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https://m.edso0.ru/487808d8

CpenctBa HCKYCCTBEHHOTO

bubmuoreka [JOK

1
33 HHTEIUIEKTA https://m.edso0.ru/9c62b830
o | pemme e :
p https://m.edsoo.ru/5225af37
I/IHTGJIJIGKTyaJIBHbIX CHUCTEM
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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