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Pabouas nporpamma no yueOnomy np eamery «upopmaruka (6a30BbIil ypOBEHb)
(mpenmetHast obnacte «MaTtemaTka M MH(POPMATHKA») (J1ajiee COOTBETCTBEHHO —
nporpaMMa no MHQpOpMaTHKe, UH(HOPMATHUKA) BKIIOYAET MOSICHUTEIbHYIO 3aIUCKy,
coliep)kaHue OOy4YeHus, IUIAHUpPYEMBbIE pPE3yibTaTbl OCBOEHHUS IPOTrpaMMBbl IO
uHPOpMATHKE,  TEMATHYECKOE IUIAHUpOBaHUe,  nepedyeHb  (koaudukatop)
pacnpeneneHHbIX 0 KjaccaM IpOBEpPAEMBbIX TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS
OCHOBHOM 00p a30BaTENbHO P OTPaMMBI Cp €AHEr0 00I1IEro 00pa30BaHus U JIEMEHTOB
coJiep kaHus o UHPOP MATHKE.

[TosicHUTeNbHAS 3aMIMCKA OTPAXKAET OOIIME UEIH U 3a]1a41 U3y4EHUS THPOPMATHKH,
XapaKTEePUCTUKY TMCUXOJOTHUYECKUX MPEANOCHIIOK K €€ M3YUYEHHUIO 00Yy4JarolIMMKUCH,
MECTO B CTPYKType€ y4eOHOro IuUlaHa, a TaKXe MOJXOJbl K 0TOOpY cojepkKaHus, K
OTNPEACIICHUIO TUIAHUPYEMBIX PE3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOrO
TUTAHUP OBAHUS.

Conepxanue 0OydYeHHs pacKpbIBaeT COJEpIKaTelbHble JIMHUMA, KOTOpbIE
np eJIararoTces i 0053aTebHOTO U3YYEHUS B KaXKJIOM KJlacce Ha ypOBHE CpEJIHEro
ob1ero oopa3zoBaHus.

[Tnanupyemble pe3ysibTaThl OCBOEHHS MPOTPaMMBI 10 MHPOPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIC Pe3yJbTaThl 32 BECh NEPHOJ 0OyUEHHUS Ha YpOBHE
cpenHero o0mero oopa3oBaHus, a TAKXKE P EAMETHBIC JOCTIKCHUS 00yJarOIerocs 3a
KaKIbIM TOJT OOyUYCHHS.

HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o mHGOpPMATHKE HA YPOBHE CpeaHEro 0o0Iero o0pa3oBaHUs JTacT
NpeaCTaBICHUE O LEeNsAX, oOmel cTpaTeruu OOydeHMs, BOCHHUTAHHUS U Pa3BUTHSA
00y4JaroImx cs Cp eACTBaMH yueOHoT0 np eamera « MHbopMaTrka» Ha 6a30BOM yp OBHE,
yCTaHABIHMBAaeT 00s3aTeNbHOE TIPEAMETHOE COJIepIKaHUe, MPEayCMAaTpUBAET €ro
CTpYKTYypHpOBaHUE IO pa3eiaM U TeMaM, OTIp eAeISIeT p aclpe/IeleHue ero mo Kiaccam
(rogam uzydeHust).

[Iporpamma no wuHpOpMaTUKE OMpeEAENIsieT KOJUYECTBEHHbIE U Ka4eCTBEHHBIC
XapaKTepUCTUKU YUYEOHOT0 MaTepuajia s Ka)a0ro roja U3y4eHus, B TOM 4UcCie Ui
COJIEp KATEBHOTO HATIOJTHEHHUS PA3HOTO BHJ1a KOHTP OJIsl (1P OMEXKYTOYHOM aTTeCTalluu
oOyuarouwmxcs, BCEPOCCUHWCKUX MPOBEPOYHBIX pabOT, TOCYJapCTBEHHON HWTOTOBOM
atrectaiuu). [lporpamma mo wuHpOpMATUKE SBISIETCS OCHOBOM JJISI COCTABIICHUS
aBTOPCKUX YYEOHBIX MPOTpaMM U YUYEOHHKOB, MOYPOYHOTO IUIAHUPOBAHUS Kypca
YUUTEIEM.

Nupopmatrka Ha ypOBHE CpelHEro o01ero o0pa3oBaHusl OTPaXKaeT:

CYLTHOCTh UH(OP MATUKU KaK HAYYHOU TUCIUILTAHBI, M3y Yaloleil 3aKOHOMEPHOCTH
OpOTEKAaHUS W BO3MOXKHOCTH aBTOMATH3allMd HMH(OPMAIMOHHBIX TP OIECCOB B
pPa3IUYHBIX CUCTEMAX;



OCHOBHBIE 00J1aCTH P UMEHEHMSI MH(OP MATUKH, TIP €€ BCEro MH(OP MaIIMOHHbIC
TEXHOJIOTHH, yIIPaBJICHUE U COIMATIbHYIO Chepy;

MEKIUCUUIUIMHAPHBIA ~ XapakTep  uHGOpMAaTUKU W WHGPOP MAIMOHHOM
JeSTEITLHOCTH.

Kypc unpopMatuku Ha ypoBHE cpemaHero oOmiero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM 3TallOM HENpEepbIBHOM MOATOTOBKUA OOydYarommxcs B  00JacTu
UHGOPMATHKH ¥ HH(POP MAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OH OTIHP a€TCsI Ha
coJieprKaHue Kypca HHGOPMATUKUA YPOBHS OCHOBHOTO 00IIEro 00pa3oBaHMs U OTIBIT
MIOCTOSTHHOTO TP UMEHEHHS MH()OP MaIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, Jaer
TEOP ETUYECKOE OCMBICIICHUE, HHTEP TP ETAIINIO M 0000IICHNE 3TOTO OIBITA.

B coxepxanun ydebHOro mpeamera «MHbopMaTHKa» BBIACISIOTCS YETHIPE
TEMAaTHYECKUX pa3jiena.

Paznen «lludpoBas TpamMOTHOCTH» OXBaThIBA€T BOMPOCHI  yCTpOMCTBA
KOMITHIOTEP OB H JIP YTUX 3JIEMEHTOB ITU(P OBOTO OKP Y)KECHUS, BKITFOUAst KOMIThIOTEPHBIC
CEeTH, WCIOJb30BaHUE CPEACTB OMEPAIMIOHHOW CHUCTEeMBI, pabory B cetn MHTEpHer
U UCIIOJTb30BaHUE HHTEP HET-CEP BUCOB, MH(OP MAITMOHHYO 0€3011aCHOCTb.

Paznen «Teopernaeckue oCHOBBI HHGOP MATHKM» BKIIOYAET B ¢€0sT TOHSATHHHBIN
anmmapar WHGOPMATUKH, BOMPOCHl KOJAUPOBAHUSA HHPOpMAIMH, W3MEP CHUS
nH()OPMAITMOHHOTO 00beMa JAaHHBIX, OCHOBBI aITreOpBhl JOTUKH M KOMITBIOTEP HOTO
MOJIETUP OBAHMUSI.

Paznen «AnropuTMpl W NOpOTPAaMMHUPOBAHME» HANpaBJICH HA pa3BUTHE
aJTOPUTMHYECKOTO MBIIIUIEHHSI, pa3paboTKy ajaropuTMoB, (OPMHUPOBAHHE HABHIKOB
p eaTn3alyy Ip OrpaMM Ha BEIOP aHHOM SI3BIKE TP OTP aMMHP OBaHHS BEICOKOTO YP OBHSI.

Paznen «WuHpopmanmoHHbIE TEXHOJIOTHH» OXBAaThIBACT BOTPOCHI IPHUMEHEHUS
WH(GOPMAIMOHHBIX TEXHOJIOTHHA, pPEaJTU30BaHHBIX B TNPHUKIAAHBIX IPOTPaMMHBIX
NP OJIYKTaxX U MHTEP HET-CEpBHCAX, B TOM YHUCIIC TIPH P EIICHUN 33124 aHaTu3a JaHHbIX,
WCTOJIb30BaHKE 0a3 JaHHBIX M AJIEKTP OHHBIX TAOIHI TS P CIICHUS TP UKJIaAHBIX 3a7a4.

PesynbTaThl 6a30BOT0O ypOBHS M3ydeHUs ydeOHoro mpeamera «HHpopmaTukay
OpHEHTHPOBAHBl B TIEPBYIO Ouepenp Ha OONyI0 (PYHKIMOHAIBHYIO TPaMOTHOCTb,
MOJTy9eHUE KOMIICTEHTHOCTEH JJIsl TIOBCETHEBHOM XM3HU W o01miero pasputus. OHu
BKJTIOUAIOT B CeOsI:

NOHMMAaHHUE TPEAMETa, KIIOYEBBIX BOMPOCOB W OCHOBHBIX COCTaBIISOIINX
AIIEMEHTOB M3y4aeMOM Ip eqMETHON 00J1acTu;

YMEHUE P eIIaTh TUITOBBIC IIP AKTHYECKHUE 33/ 1aUH, XapaKTEPHBIC JJIs1 HCII0JTh30BaHMSI
METOJI0OB U MHCTP YMEHTapUsl JAHHOU Mp eIMETHOM 00J1acTH;

OCO3HAaHHUE PaMOK M3y4aeMOM TP eAMETHON 00J1aCTH, OI'p aHUYEHHOCTH METOI0B U
WHCTP YMEHTOB, THITHMYHBIX CBS3EH C Ip yTUMH 00JIACTIMHU 3HAHUS.

OcHoBHasl 1enb u3yuyeHus: yueoHoro npenmera «Mupopmatuka» Ha 0a30BOM
YPOBHE i1 YPOBHS CpenHero ooOIiero oOpazoBaHus — OOecnedyeHue ajabHEHIIero
pa3BuUTHSA WHGOPMAITMOHHBIX KOMIIETCHIIMH BBIITYCKHHKA, €r0 TOTOBHOCTH K JKH3HHU



B YCIOBHSIX pa3BHUBaKOLIErocss WHGOPMAIMOHHOTO OOIIEeCTBA W BO3pacTaromien
KOHKY P €HIIUH Ha phIHKE TpyZAa. B cBsi3u ¢ 3TuM nzyuenue napopmaruku B 10—11 kmaccax
JOJIKHO 00€ECIICUHTh:

c(Op MUPOBAHHOCTh P €CTABIECHUMN O POJIU UHPOP MATUKU, HHPOP MALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B COBP EMEHHOM OOILIECTBE;

cOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO W aJTOPUTMHUYECKOTO MBIIIJICHUS,

cop MUPOBAHHOCTh YMEHUH pa3audaTh PaKThl U OLIEHKHU, CPaBHUBATH OI[CHOYHbBIC
BBIBOJIBI, BHJIETh MX CBSI3b C KPUTEPUSMHM OLCHMBAaHUS W CBA3b KpUTEPUEB
C OIpEIENIEHHON CUCTEeMON IIEHHOCTEH, MPOBEPSITh HA JOCTOBEPHOCTh U 0000IIATH
uH)OP MaIHIO;

cop MUPOBAHHOCTH MPECTABICHHUH O BIUSHUN HH()OPMALIMOHHBIX TEXHOJIOTHI Ha
KM3Hb 4YelloBeKa B OOIIECTBE, [MOHMMAHUE COLMAIBHOIO, HKOHOMMYECKOTIO,
MOJIUTUYECKOT0, KYJIBTYPHOTO, IOPHUIAUYECKOTO, MPHUPOTHOTO, 3SPTOHOMHUYECKOTO,
MEIUIIMTHCKOTO U (PU3MOTOTHUECKOTO KOHTEKCTOB HH(GOP MAITMOHHBIX TEXHOJIOTHUI;

NPUHSATHE TPABOBBIX U 3TUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHIA,
OCO3HAaHHME OTBETCTBEHHOCTH JIOJIEH, BOBJICUEHHBIX B CO3JaHUE M MCIOJb30BaHUE
MH(GOPMAIMOHHBIX CUCTEM, PaCIpOCTpaHeHHe HH(OPMalnK;

CO3JJaHHE YCIIOBUM JJIsi pa3BUTHS HABBIKOB Y4EOHOM, MpOEKTHOM, Hay4HO-
UCCIIEIOBATEIbCKOM M TBOPYECKOM JIEATEIbHOCTH, MOTHUBAIMK O0O0Yy4YaroOlIUXCs
K CAMOp a3BUTHUIO.

OO6u1ee ynucno 4acoB, pEKOMEHI0BAHHBIX JIJIsl U3YU€HUs UHPOpMATUKHU, — 68 4acoB:
B 10 xiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Henemto).

ba3oBeIil ypOBeHb M3yueHHUS WH(MOPMATUKUA PEKOMEHAYETCS IJIs CIENYHOLHX
np opuIei:

€CTECTBEHHO-HAYYHbIH NP 0(priIb, OPUEHTUPYIOLTUI 00YUaONIMXCS HAa TAKHUE CPepbl
NEeSTEIIbHOCTH, KaK MEIULIMHA, OMOTEXHOJIOTHH, XUMUs, (PU3UKA U Jp YTHUE;

COLIMAJIBHO-DKOHOMUYECKUNA MPOQUIb, OPHUEHTUPYIOMIMI 0O0ydaronuxcs Ha
npodeccun, CBSI3aHHbIE C COUUANbHOM cdepoil, ¢(uHAHCAMHU, HSKOHOMUKON,
yIIp aBJIECHUEM, TP €ANP UHUMATEINBCTBOM U P YTUMHU;

YHUBEP CATTbHBIN NP OPHITH, OPUSHTUPOBAHHBIHN B TIEP BY IO OU€PE/Ib HAa 00 yJarOmnXCs,
4eil BBIOOp HE COOTBETCTBYET B ITOJTHOM MEpP € HU OJJTHOMY U3 YTBEPKICHHBIX P OUIICH.

ba3oBeiii  ypoBeHb U3ydeHHMs HUHDOPMATUKH OOECHEeUMBAET IMOJTOTOBKY
00yyaroImxcs, OpUEHTUPOBAHHBIX HA T€ CHIELIUATbHOCTH, B KOTOP bIX MH(POPMAIIOHHbIE
TEXHOJIOTUU  SIBISIIOTCST  HEOOXOJUMBIMH  WHCTPYMEHTaMHU  Mp 0(heCCHOHATBHON
NeSTEeIbHOCTH, Y4aCTHE B TP OEKTHOM U UCCIIEIOBATENbCKOM IEATETLHOCTH, CBSI3aHHOM C
MEXIUCUUTUIMHAPHON U TBOPUYECKOI TEMAaTUKON, BO3MOXHOCTD P €IIEHUS 3a/1a4 0a30BOr0O
YPOBHS CI0KHOCTU EJMHOTO rocypap CTBEHHOTO SK3aMeHa 1o HH(OP MaTUKE.

[TocnenoBarenbHOCTH U3y YEHHS TEM B ITp €]1€71aX OTHOTO rojia 00 yueHHsI MOXKET ObITh
M3MEHEHA 110 YCMOTPEHUIO YUUTENS P U ITOATOTOBKE paboueil mp orpaMMBbl U IO YPOYHOTO
IUTAHUP OBAHUS.



COAEPKAHUE OBYYEHUSA

10 KJIACC

Hudposasi rpaMOTHOCTH

TpeOoBaHusa TEXHUKHU 0€30TIACHOCTU U TUTHEHBI IPU paboTe ¢ KOMIIbIOTEpaMU U
JIpYTUMHA KOMIIOHEHTaMH LIU(PPOBOTO OKPYIKEHUSI.

[Mpunuunel  pabotbl  kommbioTepa. IlepcoHanbHblli  KOMIbIOTEp. BbIOOp
KOH(UTYpaul KOMIbIOTEpa B 3aBUCUMOCTH OT PeIlIaeMbIX 3aj1au.

OCHOBHBIE TEHICHLMU pPa3BUTUS KOMIIBIOTEPHBIX TexHOJOTruM. [lapaiensHbie
BbIYHMCIIEHNs. MHOTOTIpOLIECCOPHBIE CUCTEMBI. CyIEpKOMITBIOTEPbI. MUKP OKOHTP OJIJIEPBL.
PoGoTu3up oBaHHbIE TP ON3BO/ICTBA.

[IporpammHoe oOecnieueHne KOMIMBIOTEPOB. BBl P OTrpaMMHOro oOecredeHus
¥ UX Ha3zHaueHue. OCOOEHHOCTH P OTPAMMHOTO 00€ecreueHHs] MOOUIIBHBIX YCTpP OMCTB.
Omnep anmonHas cuctema. [lonsiTHE O CUCTEMHOM aIMUHUCTP MpOBaHUU. MHCTAIIsIIUs U
JEUHCTAJUISIUS TP OTP aMMHOT'0 00€eCeYeHHMs.

daiimoBas cucrema. [louck B daimoBoit cucreme. OpraHu3anusi XpaHEHUI U
00pa0OTKM TaHHBIX C UCIIOJb30BAHUEM MHTEP HET-CEP BUCOB, 0OJIAYHBIX TEXHOJIOTHN U
MOOMJIBHBIX yCTP OHCTB.

[IpuknamHpie KOMIBIOTEPHBIE MPOTPaMMbl [JIsl PEIIEHUS TUIMOBBIX 337ad 0
BBIOpaHHO crienmanu3anuid. CUCTeMbl aBTOMATHU3UP OBAHHOTO TP OEKTUP OBAHMUS.

[IporpammHoe obecrieuenue. JIuieH3up OBaHUE IPOTPAMMHOTO OOECTICUCHUs U
uupoBeiX pecypcoB. IIpompuerapHoe U cBOOOJHOE MPOrpaMMHOE OOECICUEHHE.
Kommepueckoe 1 HEKOMMEpUYECKOE HCIIOIb30BaHUE IMPOTPAMMHOTO OOECIEUEHHS U
mupoBeIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBAaeMasl 3aKOHOAATEIbCTBOM
Poccuiickoit  ®enepanmu, 3a HENPAaBOMEPHOE HCIOJIb30BAaHUE I[P OIPAMMHOIO
obecrieueHust U PP OBBIX PECYPCOB.

Teopernueckue 0CHOBbI HHPOPMATHKHU

WNudopmarus, TaHHbIE M 3HAHUSA. Y HUBEP CAJIbHOCTh IUCKP €THOTO TP €ACTaBIICHUS
uHpopmanuu. /[BonuHoe koaupoBaHUE. PaBHOMEpHBIE U HEPABHOMEPHBIE KO/pL
YcnoBue @Pano. Iloaxomsl k m3mepenuto wuHpopmarmu. CymHOCT 0OBEMHOTO
(andaBUTHOTO) MOAX01A K U3MEP EHUIO MHPOPMAIINH, OTIpeeNieHne OUTa C TOUKHU 3P EHUS
an(paBUTHOTO MOJIX0/1A, CBSI3b MEXKY pa3MepoMm ajdaBura U UHPOP MALIMOHHBIM BECOM
CHMBOJIA
(B MPENoJIOKEHUH O PAaBHOBEPOSTHOCTU TMOSBICHUS CHUMBOJOB), CBSI3b MEXKIY
eNMHUIIAaMU u3Mep eHus nHdopmanuu: out, 6ait, Kbaiit, Moaiit, ['6aiiT. CymHoCTs
COJIEPKATENBHOTO  (BEpOSITHOCTHOIO) MOAXOJAa K  HM3MEPEHUI0 HHGOpMaly,
omp ezleJIeHre OMTa C IMO3UIIUN COIEPKaHUS COOOIICHMS.

Nudopmanmonnsie npomneccel. [lepenada madopmanuu. VMcTOUHUK, TpUEMHVK,
KaHall CBA3M, CUTHAJ, KoagupoBaHue. Mckaxenue nadopmanuu np u nep egade. CKopocts
nepenayd JaHHBIX 10 KaHaly CBs3W. XpaHeHue uHopmamnuu, oObeM MNaMsTH.



O6pabotka wunHpopmaumu. Bumgbr o0paGorku uHPOpMAIMK: TMOJYyYEHHE HOBOIO
coJiep kaHus, u3MeHeHne (GpopMbl Tip eacTaBieHus nadopmarmn. [Touck napop Marmm.
Ponp napopmMamm u nHGOP MAIIMOHHBIX TP OIIECCOB B OKP y>KAIOIIEM MHUPE.

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3auMojerucTBUE. CHCTEMBI YIIp aBJICHUS.
VYnpasnenue Kak uHGOp MalMOHHBIN mpotiecc. OOpaTHas CBA3b.

Cucrembl cuucnenus. Pa3BepHyTas 3ammch LEIbIX MW APOOHBIX YHCEN
B TMO3UIMOHHBIX cHUCTeMax cyuciaeHus. CBOMCTBA NMO3MIMOHHOW 3aIlMCH YHCIIA:
KOJIMYECTBO IM(Dp B 3amucH, MPU3HAK JCIUMOCTH 4YHUCIIa HA OCHOBAaHHE CHUCTEMBbI
CUMCIEHUA. AJITOPUTM NEPEBOJA LEIOTO YKCAa U3 P-WYHOM CUCTEMBI CUHCIICHHS B
JECATUYHY0. AJITOPUTM NIEPEBOIa KOHEUHOM P-uuHOM podu B JeCATUYHY 0. AJITOPUTM
MEpPEBO/JIA LIETOT0 YUCIIA U3 JIECATUIHOW CUCTEMBI cuucieHus B P-uunyro. JIBonuHas,
BOCBMEpPHUYHAS U IIECTHAAIATEP UUHAS CUCTEMbl CUMCIICHUS, MEPEBOJ YUCENT MEXIY
ATUMU CUCTeMaMU. Apu(METUYECKUE OTIep AlIMH B MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS.

[IpencraBneHue UHENBIX M BELIECTBEHHBIX YHCEI B MAMSITH KOMIIBIOTEpPA.

Konauposanue texkctoB. Koauposka ASCII. OnnoOaiiTHbie KOAUpOBKU. CTaHAapT
UNICODE. Koguposka UTF-8. Onpenenenre nHGOp MalIMOHHOTO 00beMa TEKCTOBBIX
COOOIIICHUIA.

KoaupoBanue n3zo0paxenuii. Onenka WHGOPMAIMOHHOTO 00BhEMa PacTpOBOTO
rpaduyeckoro u300paKeHus MPHU 3aJaHHOM pa3pelieHud U TIIyOWMHE KOJIUp OBaHHMS
1[BETA.

KonaupoBanue 3Byka. Otienka HHGOP MAIIMOHHOTO 00heMa 3BYKOBBIX JTaHHBIX MPHU
3aJIaHHBIX YaCTOTE JUCKP €TU3AILMUA U Pa3PSTHOCTH KOJIUP OBAHUSI.

AunreOpa noruku. Beicka3piBanus. Jlornueckue oneparuu. TaOauiibl HCTUHHHOCTH
JIOTUYECKUX OTIEP AlINi « TU3BIOHKIUS», K KOHBIOHKIIUS , K MHBEP CHSI», « UIMILTAKAIUS,
«PKBUBaJCHIMA». Jloruueckue BbIpa)kKeHUs. BbIUMCIEHUE JOTMYECKOTO 3HAYEHUS
COCTaBHOT'O BbICKa3bIBaHMSI ITPY U3BECTHBIX 3HAYECHUAX BXOISAIIMX B HETO 3J1EMEHTapHBIX
BBICKa3bIBaHMM. TaOIUITb ICTHHHOCTH JIOTHYECKUX BRIpKEHUN. JIorndyeckue oneparym
Y OTlEpalliy HaJlI MHOXECTBAMH.

[Ipumepsl 3aKOHOB anreOphl JIOTHKH. OKBUBAJCHTHBIE MpeoOpa3oBaHUs
JIOTUYECKUX BBIp akeHuH. Jlormaeckue ¢pynkmun. [1ocTp oeHne T0rHIecKOTr0 BhIPayKEHNS
C JMaHHOW TaOMWIer WCTUHHOCTH. JIoTWMYecKue sIeMeHThI KOoMmbioTepa. Tpurrep.
CymmMartop. IloctpoeHune cxeMbl Ha JIOTHYECKMX 3JJIEMEHTaX IO JIOTHYECKOMY
BBIP 2)KEHHUIO. 3aIKCh JIOTHYECKOTO BBIP AXKEHUS 10 JTOTUYECKOU CXEME.

NudopmanuoHHbIe TEXHOJIOTUH

TekcroBeiii mporeccop. PemaktupoBanne u  ¢dopmatupoBanue. IIposepka
op porpacduu v rpammaruxu. CpencTsa MoUCKa ¥ aBTO3aMEHbI B TEKCTOBOM TIP OLIECCOPE.
Hcnonb3zoBanue cruied. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbl. (CHOCKH,
ornasienue. O6mauneie cep Buchl. KonnektuBHas pabota ¢ 1okymMeHToM. MHCTp yMeHThI
P CIICH3Up OBaHUS B TEKCTOBHIX Mpolieccopax. [lemosas nepemnmcka. Pedepart. [Ipasuna



ITUTHP OBAHUS UCTOYHUKOB 1 0(opMiIeHus oudmnorpadudeckux ccpiiok. OdopmieHue
CIIUCKA JIUTEPaTYyPHI.

BBox u300paxeHuil C HCIOJIB30BAaHUEM PAa3JIMYHBIX IHUPPOBBIX YCTPOMNCTB
(undpoBbIX QoToanmaparoB U MHUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB U AP YTUX
ycrpoiicts.). ['paduueckuii penakrop. O06padoTka rp apuueckux 00beKkToB. PactpoBas u
BekTopHas rpaduka. Dopmatel rpaduueckux Qainos.

O6paboTka n300p aKeHHS U 3BYKa C UCIIOJIb30BAHUEM MHTEP HET-TIP JI0KECHUM.

Mynptumenuna. KommnberorepHsie np e3eHTanuu. Mcnonb3oBaHne My abTUMEIMHAHBIX
OHJIaWH-CEp BUCOB JJIsl pa3paOOTKU Mp e3eHTALMN TP OEKTHBIX PaboT.

[Tp MHIMTIBI TOCTP OCHUS U P EIAKTUP OBAHUS TP €XMEP HBIX MOJICIIEH.

11 KUJIACC

IIn¢dpoBast rpaMOTHOCTH

[IpvHIMTBI TOCTPOCHUS W amnmapaTHble KOMIOHEHTHl KOMITBIOTEPHBIX CETEH.
CereBbie mpoTokosibl. Cerb Wurepner. Anpecammss B cetu HWurepner. Cucrema
JTOMEHHBIX FIMEH.

Be6-caiit. BeO-ctpanunia. BzaumopneiictBue Opays3epa ¢ BeO-CepBEpOM.
Junamuueckue crpanuiibl. Pa3paboTka uHTEpHeET-puiiokeHud (caiitoB). CereBoe
XpaHEeHHUEe JaHHBIX.

Bunet  pearenbHOCTH B cetu  HMurepner. CepBucsl  HHTEpHETa.
['eounpopmalMoHHble CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PeEATbHOIO BpEMEHU
(HampuMep, JOKauus MOOWIBHBIX TelIe(POHOB, OMpENeiIeHUe 3arpy>KeHHOCTU
aBTOMAarucTp aJIei), UHTEP HET-TOPTOBIISI, Op OHUP OBaHNE OMIIETOB, I'OCTHHHIL.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI M yciyru. ColManbHbIE CETH —
OpraHU3alus KOJUIEKTUBHOTO B3aUMOJEHCTBUS U 0OMeHa NaHHbIMU. CEeTeBOM 3TUKET:
npaBuia MOBEAEHUS B KuoOeprpocTpaHcTBe. [Ipobnema NMOMIMHHOCTH TOJIY4YEHHOU
uHpopmanuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W JKOHOMHUYECKHE YTIpO3bl, CBS3aHHBIE C HCIIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX TeXHOJOrui. OOmue npoodseMbl 3alIuThl
uHpopmanuu U uHGOpMalrMoHHON Oe3omacHocTH. CpeacTBa 3auiuThl UH(OP MaIH
B KOMITLIOTEPaX, KOMITBIOTEPHBIX CETSAX M aBTOMATU3UPOBAHHBIX MH(OPMAIMOHHBIX
cucreMmax. [IpaBoBoe obOecrieuenue nahopmanuonHon 6e3onacHocth. [IpenoTBpaienye
HECAHKIIMOHUPOBAHHOTO JIOCTyNa K JHUYHOW KOH(UIEHIMAIbHOW HUHMOPMaIWH,
XpaHsIIencs Ha Iep COHAIbHOM KOMITbIOTEpPEe, MOOMITBLHBIX yCTp OMcTBaX. Bp emoHocHOE
P OTpaMMHOE 00ecIedeHre M CIoCcoObl OOPHOBI ¢ HUM. AHTHBHP YCHBIC TP OTPaMMBL.
Opranuzanus JTU4HOTO apxuBa MHPopmanun. PezepBHoe konupoBanue. [laponpHas
3alIUTa apXUBa.

NupopmMaimoHHble  TEXHOJOTMM M TpodeccuoHadbHass  J1E€ATEIbHOCTb.
Nudopmannonusie pecypcbl. Lludposas skonomuka. MHPpopMaliioHHast KyIbTypa.



Teopernyeckue 0CHOBbI HHPOPMATHKH

Mogenn u wmoxaenuposanue. Llenn monenupoBanuss. COOTBETCTBHUE MOIEIH
MoJenupyeMoMy 0ObeKTy Wiu mpoueccy. Popmanuzanus Ip MKIaHbIX 3a1a4.

[IpencraBienue pe3yabTaTOB MOJEITUPOBAHUS B BUIE, YA0OHOM 15l BOCIIP USTHS
yenoBekoM. ['paduyeckoe mpencraBieHue JaHHBIX (CXEMbl, Ta0aullbl, rpadukn).

I'padsl. OcHoBHBIE NOHATUA. Bunsl rpagdos. Pemienue anropurMuueckux 3ajad,
CBSI3aHHBIX C aHAJINU30M rpadoB (IOCTP OCHUE ONITUMAJIBHOTO Iy TH MEX]1y BEp IIMHAMU
rpada, omnpeaeneHue KOJWYECTBAa Pa3iMYHbIX MyTeH  MEXIQy  BeplIUHAMU
OPHUEHTHUP OBAHHOTO AlUKJIMYECKOTO Tpada).

[epesbs. bunapHoe nepeBo. JluCKperHble WUrpbl JABYX HIPOKOB C IIOJIHOM
undopmarmeii. [loctpoenue nep eBa nep edbopa BaprUaHTOB, OTTMCAHNE CTP ATETMH UTP I B
TabauyHOM hopme. BoIMTpbINIHBIE CTPaTErUH.

Hcnonbs3oBanue rpagoB U JI€PEBHEB NPU ONUCAHUU OOBEKTOB U IPOIIECCOB
OKp Y’Karoliero Mupa.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

OmnpeneneHrue BO3MOXKHBIX pPe3yJIbTaTOB pabOThl MPOCTEUIINUX aJITOPUTMOB
yIIp aBJICHUS UCTIOJIHUTENSIMUA U BBIYUCIIUTENbHBIX aITOPUTMOB. OTIpeiesieHre NCX O/THBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMbli pe3ybTar.

DTamnbl pemieHrs 3a7ad Ha KoMmbioTepe. S3pik mporpammupoBanus (Ilackamb,
Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIMH S3bIKa TP OTpaMMHPOBaHUs. T HITBI
JAHHBIX: IIETTOYMCIICHHbIC, BEIECTBEHHBIC, CHUMBOJBbHBIC, JIOTHYECKHE. BeTBieHus.
CocraBHble ycnoBud. Lukiel ¢ ycinoBuem. Iukibl mo nepemeHHoi. Mcnonb3oBaHue
TaOJIHI] TP aCCHUP OBKH.

Pa3paboTka u mporpamMMHasl peaju3anusi aJropuTMOB PELICHUsT TUIOBBIX 3a1a4
6azoBoro ypoBHs. [Ipumepsl 3amay: aaropuTMbl 0OpaOOTKH KOHEYHOUW UHMCIOBOU
MIOCJIEIOBATENBHOCTH (BBIUMCIEHUE CYMM, TP OU3BEACHUMN, KOJIUYECTBA DJIEMEHTOB  C
3aJJaHHPIMU CBOMCTBaMH), aJTOPUTMbl aHalAW3a 3alldCH YHCET B O3ULIMOHHON
CUCTEME CYHUCIICHUS, aJITOPUTMbl peElIeHUs 3aaad MerojoM mepebopa (MOUCK
HAauOOJBIIEr0 OOLIEro AENUTENsl JBYX HATypasbHBIX YHUCEN, MpPOBEpKa YHUCIa Ha
MPOCTOTY).

OOpaboTka  CUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (yHKIMM  sI3bIKa
Ip OrpaMMHUp OBaHUS 1Jis1 00pabOTKU CUMBOJIBHBIX CTPOK.

TaOnuuHble BEMTUYMHBI (MAaCCUBBI). AJNTOPUTMBI paOOTHI C 3JIEMEHTAMHU MacCHBa
C OJTHOKPATHBIM MPOCMOTPOM MAaCCHBA: CyMMHP OBaHUE 3JIEMEHTOB MACCHUBA, MOJICUET
KOJIMYEeCTBa (CyMMBbI) 3JIEMEHTOB MAacCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBHIO,
HAX0XJACHHE HauOOJbIIEr0 (HAMMEHbIIIEr0) 3HAUCHHUS 3JIEMEHTOB MaCCUBA, HAX0KIECHHE
BTOPOTO MO BEIUYMHE HAUOOIBIIETr0 (HAMMEHBIIEr0) 3HAUEHUS, JIMHEWHBIN TMOUCK
AJIEMEHTA, Mep eCTAaHOBKA AJIEMEHTOB MAacCUBa B 00OpaTHOM MOP sJIKE.

CopTHupoBKa o JTHOMepHOro Maccua. [IpocTbie METOIbI COP TP OBKU (HAIIP UMEP,
METOJ1 IMy3bIpbKa, METOJ BbIOOp A, COpTHUPOBKa BcTaBKaMmHu). [loamporpaMmsl.



NudopmanuoHHbIE TEXHOJIOTUH

Anann3 manHHbeiX. OCHOBHBIE 3aJa4yu aHAJIW3a JAaHHBIX: IIPOTHO3UPOBAHIE,
KiaccuduKaims, KiacTep u3aius, anaan3 oTkioHeHui. [locnenoBaTeTbHOCTh p eIIeHHs
3aj1a4 aHaJIM3a IaHHBIX : COOP Tep BUUHBIX JAHHBIX, OUHUCTKA U OIIEHKA KaueCTBa JaHHBIX,
BBIOOP W/WJIM TIOCTP O€HUE MOJIEIH, P e00Pa30BaHNEe JaHHBIX, BU3yaJH3aIus JaHHBIX,
HMHTEP Ip €TalUs P €3yIbTaTOB.

AHaIW3 JaHHBIX C TOMOIIIBIO AIEKTPOHHBIX TAONIHIT. BhIauCIeHne CyMMBI, Cp €THETO
apu(pMETUIeCKOr0, HAMOOJIBIIEr0 U HAMMEHBIIIErO 3HAYECHUH AUana3oHa.

KomrbroTep Ho-MaTeMaTndecKrue MOIe1. DTaIbl KOMIILIOTEPHO-MATeMaTHIECKOTO
MOJICIP OBaHMsI: TIOCTAHOBKA 3ajJa4u, pa3padoTka MOJENH, TECTUPOBAHUE MOJEIH,
KOMIIBIOTEP HBIN AKCIIEp UMEHT, aHAJIN3 P e3yIbTaTOB MOJICTUP OBAHUS.

UucneHnHoe pelieHue yp aBHEHH ¢ TOMONIBIO MOA00pa napamerpa.

Tabnuunbie (p ensiuoHHbIe) 0a3bl JaHHBIX. Tabnuila — npeacTaBIeHue CBEASHUIA 00
onHoTHNHBIX 00BekTax. Iloie, 3amuchk. Kiarou tabnumel. Pabora ¢ roroBoi 0a3oit
JIaHHBIX. 3amnojHeHue 0a3bl JaHHbIX. [louck, copTUpoBka u (QUIbTpalys 3aIUCEH.
3anpocel Ha BBHIOOPKY JaHHBIX. 3alpOCHl C MapamerpamMu. BeIUuciaseMble TMOJs B
3ampocax.

MuoroTtabyimynbie 0a3bl JaHHBIX. THUIBI CBSI3EH MEXAy TaOiauiamMu. 3ampochl
K MHOTOTa0TMIHBIM 0a3aM JaHHBIX.

CpencrBa HUCKyCCTBEHHOrO WHTe/IekTa. CepBUCHI MAIIMHHOTO TMEpeBOJa M
pacno3HaBaHus yCTHOU peun. MaeHntudukanus 1 mouck u300p akeHuil, p acrno3HaBaHue
aur. CamooOydaromuecsi cucTeMbl. VICKyCCTBEHHBIM HMHTEIUICKT B KOMITHIOTEPHBIX
urpax. Mcnoyib30BaHre METO10B MCKYCCTBEHHOTO HHTEJJIEKTAa B 00y YaIONUX CUCTEMAX.
Hcnonp30BaHnEe METOJ0B UCKYCCTBEHHOTO WHTENJIEKTa B poOoTorexHuke. MHTep HET
Bereil. [lep criekTUBbI pa3BUTHs KOMITBIOTEP HBIX HHTEIIEKTYaTbHBIX CHCTEM.
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HJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI
IO HH®OPMATUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJIBTaThl OTPaKat0T TOTOBHOCTh M CIIOCOOHOCTh 00YyYarOIIUXCS
PYKOBOJICTBOBAThCS C(POPpMHUPOBAHHOW BHYTpPCHHEH MO3WIMEH JTHYHOCTH, CHCTEMOM
IIEHHOCTHBIX OpMEHTAIINM, IO3UTUBHBIX BHYTpPEHHUX YOEKICHMI, COOTBETCTBYIOIIMX
TP a AUIIMOHHBIM IIEHHOCTSIM P OCCUHCKOTO 00IIIECTBA, PACIIMPEHHE )KU3HEHHOTO OTIbITA U
OTIbITA JEATETBHOCTH B TMpPOIECCe pealu3alii CpeACTBAMH YYEeOHOTO IpeaMeTa
OCHOBHBIX HAITPABJICHUW BOCIHUTATEIBHOW AEATENBbHOCTA. B pe3yibrare u3ydeHus
nHOOPMATHKH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHs y 0oOydaromerocs OymayT
copMHUP OBAHBI CIEAYIOIIUE INYHOCTHBIEC PE3YIbTATHI:

1) rpakIaHCKOTr0 BOCIUTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX NPaB M 00513aHHOCTEH, yBaXKEHUE 3aKOHA U
P aBOTIOPSAIKA, COOIIOJIEHHE OCHOBOIOJIATaIONIMX HOPM MHGOPMAIIMIOHHOTO MIpaBa u
UH(POPMALMOHHON 0€30MaCHOCTH;

TOTOBHOCTb ~ NPOTUBOCTOSITH  WACOJOTHMH  OKCTPEMHU3MA,  HAIMOHAJIU3MA,
KceHO(poOuM, AUCKPUMHHAIIMA [0  COLMUAJIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIMOHAJILHBIM MPHU3HAKAM B BUPTyaJbHOM P OCTPAHCTBE;

2) MATPUOTUHIECCKOIO BOCITMTAHUA:

HNCHHOCTHOC OTHOHMICHUC K HCTOPHMYCCKOMY HACICAWIO, JOCTHIKCHUAM Poccum B
HAaYKC, UCKYCCTBC, TCXHOJIOTHAX, IOHUMAHUC 3HAYCHHA I/IH(l)OpMaTI/IKI/I KaK HaYKH B
KU3HU COBPpEMCHHOT'O O6H.I€CTB&;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
COpMHUPOBAHHOCTL ~ HPABCTBEHHOTO  CO3HAHUS, JTUYECKOTO  IOBE/ICHUS;
CIIOCOOHOCTh OLICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHbBIC pEIICHHUS,
OpUEHTHUPYSICh HA MOP aJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHUCII€ B CETU
NurepHer;

4) 3cTeTH4eCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHUE K MUPY, BKIIOYas SCTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIPUHUMATH pa3JUYHbICE BHJBl HCKYCCTBAa, B TOM YHCIE
OCHOBaHHbBIC Ha UCMOJIb30BaHUN UH(POP MAITMOHHBIX TEXHOJIOTHUH;

5) pusn1eckoro BOCIMTAHUSA:

chop MUPOBAHHOCTH 3JIOPOBOr0 M 0€30MACHOTO 00pasa >XM3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO, TOM YHCJIE U 3a CYeT CcOOJIoAeHUs TpeOOoBaHUIA
0e30TmacHON DJKCIUTyaTallud CPeACTB HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHM;
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6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOM JESITCABHOCTH TEXHOJOTHMYECKOM U  COIMAJIbHOM
HaIMpaBJICHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATh, TUIAHUPOBATh W CAMOCTOSTEIHLHO
BBITIOJTHATh TAKYIO JAEATEIbHOCTD;

uHTEepec K  chepam  mpodeCCHOHATbHOM  JAEATENbHOCTH,  CBSI3aHHBIM
¢ wuHPOPMATUKON, MNpOrpaMMHUpPOBAHHEM U HWHGOPMAIMOHHBIMH TEXHOJOT UMY,
OCHOBAaHHBIMHU Ha JIOCTIDKEHUAX MH(POPMATHUKH M HAYUYHO-TEXHHUYECKOTO IMpoTrpecca,
YMEHHUE COBEpIAaTh OCO3HAHHBIN BBHIOOp Oyaylied mpodeccud W peau30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U CAMOOOPa30BaHUIO HA NP OTSHKCHUH
BCEH JKU3HH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMSA:
OCO3HaHHE TI00ALHOT0 XapaKTepa SKOJTOTHUSCKUX TTPOOJIEM U Iy TEH X P CIICHYS,

B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH WH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

chop MUPOBAHHOCTh MHUP OBO33PEHMSI, COOTBETCTBYIOIIET'O COBP EMEHHOMY YPOBHIO
pa3BuTHs ~ UHPOPMATUKHU,  JOCTIDKEHUSAM  HAYYHO-TEXHHUYECKOTO  Mporpecca
M OOIECTBEHHOM MPAaKTHKH, 32 CUET MOHUMAHUS POJU UHPOPMAITMOHHBIX PECYPCOB,
MH(OP MAITMOHHBIX TP OIIECCOB U UH(POP MAITMOHHBIX TEXHOJIOTUH B YCIOBUAX IIUGPOBOI
TpaHcpopMaIu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAHUE 1IEHHOCTM HAY4YHOW JEATEeIbHOCTH, TOTOBHOCTh OCYULIECTBIISTh
P OEKTHYIO U HCCIEN0BATEIBCKYIO AEITEIbHOCTh MHANBUIYAJILHO U B TP YIIIIE.

B mpormecce mOCTHXKEHHS] JTUIHOCTHBIX PE3YJIBTATOB OCBOCHHS TP OTPaMMBI [0
uHpOpMATHKE Yy OOYYaIOMIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM HHTEIIEKT,
P €TI0 IararIni cop MUP OBAHHOCTD:

CaMOpEryJIMpOBaHMsI, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MpHUHUMATh
OTBETCTBEHHOCThH 3a CBOE MTOBE/ICHUE, CIIOCOOHOCTD aJJalITHP OBATHCS K SMOIIMOHAIHHBIM
HU3MEHEHUSIM U TP OSIBJISATh THOKOCTh, OBITh OTKP BITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIlMK, BKIIOYAIONIEH CTpEMJICHHE K JOCTHXKEHUIO 1IN
U yCIexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBATh, MCXOJSI U3 CBOMX
BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHATBLHOE COCTOSHUEC
IpYTUX, YYHUTHIBATH €ro TMPH OCYIIECTBICHHH KOMMYHHKAIIUU, CHOCOOHOCTb
K COUYBCTBHIO U COTIEP KUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOUIUX CMOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C
TP yTUMU JTIOIBMH, 3a00TUTHCS, TP OSBIISITh HHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATbI

B pe3ynabrare uzydenus "HGOPMATUKH HA yPOBHE CP €IHEr0 00111ero 00pa3oBaHus
y oOyuatoierocsi 0yayT chop MUPOBaHbI METAIpP €IMETHBIE P €3YIbTAThI, OTP a>KEHHbIE
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B YHUBEp CaJIbHBIX YUE€OHBIX JEHCTBUIX, @ IMEHHO — MO3HABATEIIBHBIC YHUBEP CAJIbHbIC
y4eOHbIe JEeHCTBHs, KOMMYHUKATHBHBIC YHHBEpCaJbHbIC Y4UeOHbIE JCHCTBHSI,
pEryJIsATUBHBIC YHUBEP CalIbHbIC YUEOHBIC IEHCTBUS, COBMECTHAS €S TEIIHLHOCTD.

IHo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC YUeOHbIC 1CUCTBUS
ba3oBble Jlornyeckue 1elcTBUA:

CaMOCTOSITEINBHO (POPMYITHPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpMBaTh
ee BCeCTOp OHHE;

yYCTaHaBJINBATH CymeCTBeHHBIﬁ IMpU3HAaK WJIHW OCHOBAHHA [JId CpPpaBHCHUA,
KJ1acCU(UKAIUU U 0000IIEeHNS;

OIIp CACIATD HCIN ACATCIIbHOCTH, 3a1aBaTh IIapaMCTPbl U KP UTCPHUHN UX 1O CTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH U IIP OTHUBOPCUUA B paCCMATP UBACMBIX ABJICHUSAX ]

pa3pabaThiBaTh IUIAH PELIEHUS NPOOJEMBI C YYETOM aHAIU3a HMEIOIINXCA
MaTep MaJIbHBIX U HEMATEP HAJILHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBbHOCTb, OLCHHBATH COOTBCTCTBHUC PC3YJILTATOB
eiIsiM, OLICHHUBATL P UCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIbHOCTH,

KOOPAMHHUPOBATH U BBINOJIHATh PAa00Ty B YCIOBHUSX PEaJbHOIO, BUP TYAJIbHOTO
1 KOMOWHUP OBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KP €ATUBHOE MBIIILICHHUE TP U P CIICHUH KU3HCHHBIX TP 00JIEM.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

BIIaJICTh HABBIKAMHU YUE€OHO-HCCIEIOBATENILCKOW M TMPOEKTHOM IesSTeIbHOCTH,
HaBBIKAMU p a3pelieHus mpooaeM, CoCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSI TEIIBHOMY
MOMCKY METOJIOB PEIICHHS MPaKTHYECKUX 3a/ay, P UMEHEHUIO Pa3JUYHbIX METOJI0B
MO3HAHUS;

OBJAJETh BHUJAMH JEATEIBHOCTH II0 IIOJYYEHHIO HOBOTO 3HAHUSA, €r0
WHTEP P €TAIUHU, TTPE0Opa30BaHUIO U ITP UMEHEHHIO B p a3 TUYHBIX YUCOHBIX CUTYAIIUsX, B
TOM YHCIIE IPH CO3JaHUU YUEOHBIX U COLMATIbHBIX TP OEKTOB;

dbopMUpOBaHNE HAYYHOTO TUIIA MBITIJICHUS, BJIaJICHHE HAyYHON TEp MUHOJIOTHEH,
KJIFOUE€BBIMU HOHSATUSIMHU U METOJIAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTe/IbHOM e TEIbHOCTU
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH [P MUMHHO-CJIEJICTBEHHBIE CBA3U U aAKTyaJIU3UPOBATh 3a/1auy, BbIIBUTATh
TUIIOTE3Y €€ P ELICHUS], HAXOIUTh AP TYMEHTHI IS JOKA3aTeIbCTBA CBOMX Y TBEP K ICHUM,
3aJlaBaTh MapamMeTPbl U KPUTEP MU P CIICHUS;

AHAJW3UPOBATH MTOJYUYCHHBIE B XOJ€ PEUICHUS 3aJa4ud P €3yJIbTAThl, KP UTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, P OTHO3UP OBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CUTYyallUsM, OLICHUBATh NP UOOP ETCHHBIN OMbIT;

OCYUIECTBIISATH LIEJICHANPABICHHBIN TOUCK MEp eHOCa CPEJICTB U CIIOCOO0B eCTBISA
B IIp o(peccuoHaIBHYIO Cpeny;

NEPEHOCUTh 3HAHMS B  TIO3HABATEIBHYIO U  MPAKTUYECKYylO o00Jiactu
KA3HENIESITENbHOCTH;
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UHTETPUPOBATh 3HAHUS U3 PaA3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, TIP €/1JIaraTh OPUTrMHAIBHBIE MIOAXO0/IbI U P EIIEHUS, CTABUTH
npoOJeMbl U 3a7a4H, JOIYCKAIOIIKE aJIbTep HATUBHBIE P CIIICHMUS.

Pabora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMM IIOJIYYCHHS WHGOPMAIMU W3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISATH ITOUCK, aHAJIM3, CHCTEMATH3AIUI0 U HWHTEP ITP CTALHIO
uHGOPMAIUHU P a3JIHYHbIX BUIOB U (POPM IIp €CTaBICHU;

CO3J1aBaTh TEKCThI B Pa3JIMYHBIX (hopMarax ¢ y4eToM Ha3HaueHUs HH(OpMaImm
U IEICBOM  ayJAuTOpPUH, BBIOMpas ONTHUMaIbHYI0 (OPMY  IIpEACTaBIICHHUS
Y BHU3yaJIu3alliy;

OIICHUBATh JIOCTOBEPHOCTh, JIETMTHUMHOCTh HH(POpMAIMH, €€ COOTBETCTBHE
IIPaBOBBIM M MOP aJIbHO-3THYECKHM HOPMaM;

UCIIOJIB30BaTh CpeIcTBA HH(OP MAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pCIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W  OpPTaHU3AlMOHHBIX 3ajady C
coOnroicHneM TpeOOBaHWKM APTOHOMHUKH, TEXHUKHA OC€30MAaCHOCTH, TUTHCHBI,
pecypcocOepekeHHs, TPaBOBBIX M JATHYCCKHMX HOPM, HOPM HH(OPMAIMOHHOK
0e30IMaCHOCTH;

BJIaJICTh HABBIKAMHU PacClO3HABAHHS M 3aIIUTHI HH(POpMamH, HHOOP MaITMOHHOM
0€30IMacCHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIe YUeOHbIe HeiicTBUS
OO0wenne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX cdepax KU3HU;

pacrno3HaBaTh HeBepOaIbHbIE Cp €ACTBA OOIICHNUS, TOHUMATh 3HAYEHUE COITUATTHHBIX
3HAKOB, PAaclO3HABaTh MPEANOCHUIKM KOH(UIMKTHBIX CHUTYaIllMii W YMETh CMsT4aTh
KOH(JTUKTEHI;

BJIAJCTh  PAa3dWYHBIMA  crnoco0amMu  OONIGHMS W B3aWMOJICHCTBUS,
apTyMEHTHP OBaHHO BECTH JTHAJIOT;

pa3BEpHYTO M JIOTUIHO U3JIaraTh CBOIO TOUKY 3P CHUSI.

CoBMecTHaf JeATeIbHOCTD:
IIOHUMATh U UCITOJIB30BATh HpCHMYHlﬁCTBa KOM&HI[HOﬁ J51 HHHHBHHyaHBHOﬁ p a6OTBI;
BBI6I/Ip aTb TCMaTI/IKy 1 METOJIbI COBMECCTHBIX ,Z[eI\/IICTBI/II\/'I C y‘leTOM 06HII/IX I/IHTCp €COB
U BO3MOXHOCTEHN Ka>Xa0T0 4JI€Ha KOJJICKTHUBA,
IIp MTHUMAThb LHCIIN COBMECTHOM ACATCIIBHOCTHU, OPIaHU30BbIBATh 1 KOOP JUHHUPOBATH

JIEUCTBUSA TI0 €€ IOCTUKEHUIO: COCTABIISATh

IJIaH JEUCTBUM, PpacCHpenelsiTh POJH C YUETOM MHEHHH yYaCTHHKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4YEeCTBO CBOETrO BKJIaJa M KaXXJOT0 y4aCTHWKA KOMaHIbI B OOIIHIA
pe3yabTat 1o pa3paboTaHHBIM KpUTEP USIM;
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npcaiaaratbe HOBBIC IIPOCKTbI, ONCHMBATbL HWACH C IIO3WMIHHM HOBH3HLI,
OPHUI'MHAJIbHOCTH, IIP aKTUUYCECKOM 3HAYUMOCTH,

OCYIICCTBJIATH ITIO3UTUBHOC CTPATCTUICCKOC ITIOBCACHHUC B P A3JIMYHBIX CUTY allHAX,
IIPOABJIATL TBOPUYCCTBO U B006p aA’KCHUC, OBITH HMHUITMATUBHBIM.

PeryasiTuBHble yHHBepCcaJIbHbIEe YUeOHbIC TeMCTBHS
Camoopranusanms:

CAMOCTOSITEIPHO OCYILECTBJISATh IO3HABATEIBHYIO JEATEIbHOCTh, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3ajlaud B 0OpPa30oBaTEIbHOU
JESATEIIbHOCTH U KU3HEHHBIX CUTYAIUsX;

CaAMOCTOSITENIBHO COCTaBJISITh IUIAH PELICHUS MPOOJIEMBI C YUETOM HMEKOLIUXCS
pECypCoB, COOCTBEHHBIX BO3MOXKHOCTEH U NP €AMOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacmup T paMKH Y4eOHOTO Mp eAMETa Ha OCHOBE JTUYHBIX P €AMOYTEHHUIA;

JenaTh OCO3HAHHBIM BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pellIeHuE;

OIICHUBATh NP MOOP €TEHHBIN OTIBIT;

COcOOCTBOBATh (POP MUPOBAHUIO U TP OSIBJICHUIO LIUP OKOW 3P YIUIIMU B Pa3HbIX
00JIaCTSIX 3HAHUM, MOCTOSIHHO TMOBBIIIATH CBOW OOpa30BaTENbHBIA M KYJbTYpHBINA
YPOBEHb.

CaMOKOHTPOJIBb:

NaBaTh OILIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCT,
OIICHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

BJIaJIeTh HaBbIKAMH MO3HABATENbHOM pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMbIX
NENCTBUI U MBICTUTEIbHBIX P OLIECCOB, UX PE3yJIbTATOB U OCHOBAHMM; UCIIOJIb30BATH
npUeMbl peQIeKCHuu A OLIEHKU CUTyalluu, BEIOOpa BEPHOTO P ElICHUS;

OLICHMBATh PHUCKM M CBOEBPEMEHHO MPHUHMMATh PEUICHUS MO UX CHHKEHUIO;

[P MHUMAaTh MOTUBbI U APTYMEHTHI APYTUX IPU AHAIIN3E PE3YJIbTATOB 1A TEIbHOCTH.

IIpunsaTHS cedsA U APYyrUX:
NpUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
[P MHUMATh MOTHUBbBI U apTYMEHTBI IPYTUX [IPU AHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NpHU3HABATh CBOE IPABO U NPABO APYTUX HA OLINOKY;
pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIMU AP YTrOro YeI0BeEKa.

HNPEAMETHBIE PE3YJIbTATBI

B mponecce u3zyuenus kypca uHpopmatuku 6a3oBoro ypoBHa B 10 kiiacce
o0y4aromuMucs Oy 1yT JOCTUTHYTHI CIIETYIOIIHE TP EAMETHBIE P €3YJIbTAThI:

BJIaJICHUE P €A CTABICHUSAMU O P 011 UHPOPMAIIMK U CBSI3aHHBIX C HEH NP OLIECCOB
B NPUPOJE, TEXHUKE U OOUIECTBE, MOHATUAMH «MHGPOPMALUD», «UHOOPMATUOHHBIN
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OpoLecc»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMbD»,  «CUCTEMHBIH  3(deKrT,
«MH(pOPMAIIMOHHAS CUCTEMAY, CUCTEMA YIIP ABJICHUS;

BJIaJICHHE METO1aMU Moucka nHpopMaluu B ceth HTepHET, yMeHUe Kp UTHY €CKH
OLIEHUBATh UH(OPMAINIO, TOTYyUYCHHYIO U3 ceTu HTep HeT;

YMEHHUE Xap aKTEPU30BaATh OOJIBIINE JaHHBIE, IPUBOJNUTH TP UMEPBI UCTOYHUKOB UX
MOJIyYEHHs ¥ HampaBJIEHUS UCTIOJIb30BaHUS;

NOHMMAaHHE OCHOBHBIX TPUHIMIIOB YCTpOWCTBA U  (PYHKIIMOHHUP OBAHUA
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIbHBIX KOMIIBIOTEPOB, TEHIACHLMU pa3BUTHA
KOMITBIOTEP HBIX TEXHOJIOTHif;

BJIaJICHHE HAaBBIKAaMU PaOOThI C OTIEp alMOHHBIMU CICTEMAMU, OCHOBHBIMU BUIAMU
NpOrpaMMHOrO OOecTeyeHus: JJisi pelieHus Y4deOHbIX 3ajady 10  BBIOp aHHOM
CrielaiIn3alnuy;

coOnmoeHne TpeOOBaHWM TEXHUKM OE30MAaCHOCTH M TUTHEHBI TpU pabdote
C KOMIbIOTEpAMH U JIPYTMMH KOMIOHEHTAMH ITU(PPOBOTO OKpYKEHHs, MOHUMAHUE
MPaBOBBIX OCHOB HCIIOJB30BaHUS KOMIBIOTEPHBIX MporpamMM, 0a3 JaHHBIX U
MaTepHaloB, pa3MeIleHHbIX B ceTh HTep HeT;

NOHMMAHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3ALMA PAa3UYHbIX  BHIOB
uH(bOpMaluu, yMEHHE OTp €AENSATh UHPOPMALMOHHBIA 00BHEM TEKCTOBBIX, TP AU ECKHX
Y 3BYKOBBIX JJAHHBIX MPH 3aJIaHHBIX MMapaMeTpax JUCKpP eTU3alluu;

YMEHUE CTPpOUTh HEPABHOMEPHBIE KOJbl, JIOMyCKAIOIIME OJHO3HAYHOE
JIEKOIUp OBaHUE cO0OIeHuH (TIp ePUKCHBIE KOJIbI);

BJIAJICHUE  TEOPETUYECKUM  allaparoM, MO3BOJSIOUMM  OCYLIECTBIISTH
NP €CTaBJIECHUE 3aJaHHOTO HATYPaJIbHOTO YHCIA B Pa3jJMYHbIX CUCTEMAaX CUUCIEHUS,
BBIIIOJIHATH P E00pa30BaHuUsl JTIOTUUECKUX BBIPAXKEHUN, UCHOJIb3Ys 3aKOHBI aiare0pbl
JOTHKH;

yMEHHE co3JaBaTh  CTPYKTypPUPOBAHHbIE  TEKCTOBBIC JOKYMEHTBI U
JEMOHCTPALIMOHHbIE MAaTE€pHUAJIbl C HCIOJb30BAaHUEM BO3MOKHOCTEW COBPEMEHHBIX
IpOrpaMMHBIX CPEICTB U 00JIaUHBIX CEPBHUCOB;

B npouecce m3yuenus kypca uHpopmaTuku 0azoBoro ypoBHia B 11 kiiacce
oOyyaromumMucs Oy Iy T JOCTUTHYThI CIIETYIOLIUE P €IMETHbIE PE3YIbTaThl:

HAJIMY e NP €ACTaBICHUN 0 KOMITBIOTEP HBIX CETSAX U UX POJIM B COBP EMEHHOM MHUPE,
00 o0muX NpUHIMMNAX pa3pab0oTKu U QYHKIIMOHUP OBAHUS UHTEP HET-TIP MIIOKEHUH;

NOHUMAaHKE YTP03 MHPOPMAIMOHHON OE€30MaCHOCTH, HMCIOJIb30BaHUE METOJIOB
U CPEICTB TPOTHUBOJCHCTBUS OSTHUM yrpo3amM, COOIoJieHHEe Mep O0€30IacHOCTH,
P €0TBP AL[AIOIINX HE3AKOHHOE PacHp OCTp aHEHUE TIep COHATIbHBIX JaHHBIX;

BJIaJICHUE TEOPETUYECKUM ammaparoM, NO3BOJISIONIMM OTpP eAeNATh Kp aTyaimii
OyTh BO B3BELIIEHHOM TIpade M KOJMYECTBO IyTe MEXIy BeplIMHAMU
Op UEHTHP OBAHHOTO AIMKJINYECKOTO rpada;

YMEHHUE YUTATh U MOHUMATH NP OTPAMMBI, P €AIU3YIOIINE HECTIOKHBIE aTOPUTMBI
00pabOTKH YUCITOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIE MAaCCUBOB U CUMBOJIbHBIX
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CTPOK) Ha BBIOPAHHOM JJIsi M3YyUYECHHUS YHHUBEpCAJIbHOM SI3bIKE IPOrpaMMHpPOBAHUS
BbicokoTO ypoBHA (Ilackanb, Python, Java, C++, C#), ananu3upoBaTh aaropuTMbl
C UCIOJIb30BaAHUEM TaOJIMII TP ACCUPOBKHU, ONPENEISITh O€3 NCHOIb30BaHMs KOMITbIOTEPA
P E3ybTaThI BBIITOJTHEHHSI HECIOKHBIX P OIPaMM, BKIIFOUAIOIIMX LUK, BETBICHHUS U
NOANPOrpaMMbl, MPHU 3aJaHHBIX HCXOJHBIX JaHHBIX, MOAUGUIUPOBATH TOTOBBIC
IpOrpaMMBbl ISl pELIEHHs] HOBBIX 3ajJad, UCIOJb30BaTh UX B CBOUX IPOTpaMMax B
KauecTBe moAnporpamm (mpouenyp, GyHKIHiA);

YMEHHE P €aJIN30BbIBAThH HA BHIOP aHHOM JIJT U3y YEHUS A3bIKE TP OTP aMMUP OBAHUS
Bbicokor0 ypoBHs (ITackans, Python, Java, C++, C#) TunoBsie anroputMbl 00paboTKu
qucell, YUCIOBBIX MOCIEA0BATEIBHOCTE U MAaCCUBOB: IPEACTABICHUE YHUCIIa B BUJE
Habopa Mp OCTHIX COMHOXKUTENEN, HAaX 0 1eHHE MaKCUMaTbHOM (MUHUMAJIbHOM) LIU(pP b
HATypaJIbHOTO 4YHCIA, 3allMCAHHOTO B CHCTEME CYHUCIEHHS C OCHOBAHHUEM,
He npeBbimaomumM 10, BerurcaeHue 0000 IIEHHBIX XapaKTep UCTUK 3JIEMEHTOB MacCHBa
WIM  YUCIOBOM  MOCIENOBAaTEIbHOCTH  (CyMMbI, TPOU3BEACHUS,  CPEIHEro
apu(PpMETUYEeCKOr0, MHUHUMAJIBHOTO M MAKCHUMAJIBHOIO 3JIEMEHTOB, KOJIWYECTBA
AIIEMEHTOB, YIOBJIETBOPSIOIINX 33JaHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MacCHBa,

YMEHHUE HCIIOIb30BaTh TAOJMUYHbBIE (pENsUMOHHbIE) 0a3bl JTaHHBIX, B YACTHOCTH,
COCTaBJISITh 3aIPOCHI K 0a3aM JJaHHBIX (B TOM YHUCIIE 3aMPOCHI C BEBIYUCISIEMbIMU MOJISIMH ),
BBITIOJIHATH COP TUPOBKY 1 TOUCK 3amucel B 0a3€ JaHHBIX, HAMIOJIHATH pa3padOTaHHY IO
0a3y JaHHbIX, YMEHHME UCHOJb30BaTh JJIEKTPOHHbIE TaOJMILBI [JI aHalIu3a,
npeAcTaBlieHuss U OOpabOTKU NaHHBIX (BKIIOYAs BBIYMCIECHHE CYMMBI, CpPEIHEro
apu(pMETUIECKOro, HAaMOOJIBIIEr0O U HAMMEHBLIErO 3HAYEHUN, pEIICHUE ypaBHEHUN);

YMEHHUE HCIOIb30BaTh KOMIIBIOTEP HO-MAaTEMAaTUYECKHE MOJENU IS aHaJiu3a
00BEKTOB M MIPOLECCOB: (GOPMYIUPOBATH LIEAb MOJEIUP OBAHUS, BBIIIOJHATD aHAIN3
pE3yJIbTaTOB, IOJIYUYEHHBIX B X0JI€ MOJEIUPOBAHNUS, OLICHUBATh COOTBETCTBUE MOJIENN
MOJIETIUP yeMOMY 00BEKTY WU TP OLIECCY, TP EACTaBIATh PE3yIbTaThl MOACIIUPOBAHUS B
HaIJIsTHOM BUJIE;

YMEHHE OpTaHU30BBIBaTh  JIMYHOE  HMH(OPMAIMOHHOE  IPOCTPAHCIBO
C WCHOJIb30BAHMEM PAa3JIMUHBIX LU(PPOBBIX TEXHOJIOTUI, TOHUMAaHHUE BO3MOMXHOCTEN
1P OBBIX CEP BUCOB IOCYJAPCTBEHHBIX YCIYT, UMD OBBIX 00pa30BaTEIbHBIX CEP BUCOB,
ITIOHMMAHUE BO3MOKHOCTEN U OTP AHUYEHU M TEXHOJIOI'MM UCKY CCTBEHHOT'O MHTEJJIEKTA B
pa3IMYHBIX 00JIaCTIX, HAJTWYHE P e/ICTaBICHUH 00 UCMOJIH30BaHUN MH(POP MAITMOHHBIX
TEXHOJIOTUH B Pa3IUYHBIX MPodecCHOHAIbHBIX chepax.
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TEMATHUYECKOE INTAHUPOBAHUE

®denepanpHas pabouas nporpamma | Madopmaruka. 10-11 kmaccer (6a30BbIil ypOBEHB)

10 KJIACC
HaunmenoBanue
Ne KonunuectBo OCHOBHBIE BUJIBI IESATEIILHOCTH
pa3/ienoB U TeM [IporpammHoe conep kaHue
n/m 4acoB oOyuaromuxcs
y4e0HOT0 IIpeaMeTa
Paznen 1. llugpoBasi rpaMoTHOCTH
1.1 | Komnbrotep: 6 TpeboBanus TEXHUKH 0€3011aCHOCTH AHanu3upoBaTh yCIOBUS UCTIOIB30BAHMS
anmnaparHoe Y TUTHEHBI TP U PaboTe C KOMIBIOTEPAMHU | KOMIILIOTEPA M AP YTUX JOCTYIHBIX
U TIpOrpaMMHOE U IpyTUMH KOMIIOHEHTAMH LU(PPOBOTO | KOMIIOHEHTOB IM(PPOBOr0 OKP yKECHHS
obecrnieueHue, OK] YKCHUS. C TOUYKH 3p €HHS TP €OOBaHUI TEXHUKU

daiinoBas cucrema

[TpuHLMIBI paOOTHI KOMITBIOTEPA.
Ilep coHanbHBIN KOMITBIOTED .
Bri0op koHpUrypaluu KOMIbIOTEp a

B 3aBHCHUMOCTH OT P €IIAEMBIX 33/a4.
OCHOBHBIE TEHJECHIIMU Pa3BUTHSA
KOMIIBIOTEP HBIX TEXHOJIOTHIA.
[TapannenbHbIE BBIYUCIICHHUS.
MHOronp oueccop Hple CUCTEMBI.
CynepkoMmIbloTepsl. Pacnpeoenennvie
BbIMUCIUMENbHbIE CUCTIEMbL

u 0b6pabomra 601bUUX OAHHDIX.
MuKp OKOHTP OJLIIEP BI.
PoGoTtusup oBaHHbIC P OU3BOACTBA.
[IporpammHoe oGecrnieueHue
KOMIIBIOTEP OB. BUBI p Orp aMMHOTO

0€30MaCHOCTH U TUTUCHBI.
XapakTepu30BaTh KOMIIbIOTEP bl Pa3HBIX
MTOKOJICHUM.

BriOup ath KoH(pUTYpalKio KOMIIBIOTEPA
B 3aBHCUMOCTH OT PEIIAEMBbIX 3aJa4.
Hckats B cetn IHTEp HET MHGOP MAITHIO
00 OTEYECTBEHHBIX CIEIMAINCTAX,
BHECUIVX BKJaJl B Pa3BUTHE
BBIYHCIUTENbHOMN TEX HUKU.

[IpuBoauTts IpuUMeEpHI,

MOATBEP )KAAOIINE TEHACHIUHU P a3BUTHUS
BBIYHCIUTENbHOW TEXHUKH.
Xapakrepu30BaTh Map ajaieinbHbIe
BBIYHCIIEHUSI, MHOTONIP OLIECCOP HBIE
CUCTEMBI, CyIIep KOMIIBIOTEP bl,
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oOecrneueHus U uX Ha3Ha4YCHUE.
OcoOEeHHOCTH TP OTP AMMHOTO
obecrieueHnsI MOOUITBHBIX YCTP OMCTB.
Omnepanuonnas cucrema. [lorstue

O CUCTEMHOM aIMUHUCTP UPOBAHUH.
WHcTannsauus v IenHCTaISA NS

P OrPpaMMHOT'0 00eCTICUeHMSI.
daiinoBas cuctema. [louck B ¢aiioBoit
cucreme. Opranm3amnus XpaHeHUs

1 00pabOTKH TaHHBIX C UCIIOJIb30BaHUEM
WHTEP HET-CEP BUCOB, 00JaUHBIX
TEXHOJIOTUH ¥ MOOWIBHBIX YCTP OHCTB.
[IpukaaHbIe KOMITBIOTEP HBIC

P OTrpaMMBI JJIs1 PEIICHUST TUTIOBBIX
3aJ1a4 10 BBIOp aHHOM CIieIuaan3aliy.
CucremMbl aBTOMATHU3UP OBAHHOTO

P OCKTUP OBAHMSI.

3akoHoaTenbCcTBO Poccuiickoit
deneparuu B 00J1aCTH P OTPAMMHOTO
obOecnieuenus. JluneH3up oBanue
MpOTrpaMMHOI0 00eCreueHUs 1

g p oBBIX pecypcos. [Iponpueraproe

¥ CBOOOTHOE NP OTpaMMHOE
obOecnieuenune. Kommepueckoe u
HEKOMMEP Y€CKOE€ UCTOJIb30BAHNE

P OTPaMMHOI'0 O0SCIICUCHHS 1

1up OBBIX pecypcoB. OTBETCTBEHHOCTb,

MUKP OKOHTPOJIUIEPHI, pOOOTU3HPOBAHHBIE
P OM3BO/JICTBA.

[IpuBOUTH MpUMEPHI 337124, P EIIaeMbIX
C TIOMOIIIBIO PA3HBIX THIIOB

KOMITBIOTEP OB.

PaboTaTh c rpaduaeckum nnTep hericom
OTIep allMOHHOMN CHCTEMBbI, CTaH 1ap THHI
MU U CITYKEOHBIMHU TP WIIOKEHUSAMH,
(baioBBIMH MEHEIIXKEP AMH.
Xapakrepu3zoBaTh 0COOEHHOCTU

P OrpaMMHOT'0 00ecreyeHHs
MOOWJIBHBIX yCTPOICTB.

[IoHMmMaTh CyThb CUCTEMHOTO
aJIMUHHUCTpP UPOBAHUS, THCTAJISA LA

U JICUHCTAJIALMY TP OTP aMMHOTO
obecrieyeHus.

COOTHOCHUTH BUJIBI JTUIICH3UI

Ha WCIOJIb30BAaHME TP OTPaAMMHOTO
o0ecrieueHHs U TTOP SJI0K €T0
WCTOJIb30BaHUS U PACIpP OCTP AHEHHUS.
[TpBOUTH MPUMEPHI TIPOIPUETAPHOTO
¥ CBOOOJIHOTO TP OT'PaMMHOTO
obecriedeHus1, p eHA3HAUYEHHOTO

JUISl pEIICHUs OJTHUX U TeX K€ 3ajay.
Ha3piBaTh OCHOBHBIE TP aBOHAP YIIICHUS,
AMEIOIIME MECTO B 00J1aCTH
UCMOJIH30BaHUS TIP OTPaAMMHOTO
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yCTaHaBJIMBaeMasi 3aKOHOAATENIbCTBOM
Poccutickon @enepauuun

3a HEIp aBOMEPHOE HCII0JIb30BaHUE
P OrpaMMHOT'0 00ecIeueHHUs

U 1P OBBIX PECYPCOB

oOecrneueHusl, U HAKa3aHMUS 32 HUX,
P €Iy CMOTP EHHBIE 3aKOHOIATENbCTBOM
Poccuiickon @enepanum.
Ilpakmuueckue pabomot’:

1. Ilonyuenue oanuvix 06 annapamuou
yacmu u NPo2PaAMMHOM 0becneyeHuu
KoMnvomepa.

2. Onepayuu c ¢atinamu u nankamu.
3. Paboma ¢ npukiaoHuimu

NP O2PAMMAMU RO BbIOP AHHOUL
cneyuanuzayuy

Hroro no pasneny

6

Paszgea 2. Teopernueckue 0CHOBbI HH(OPMATHKH

2.1 | Uudopmanus
Y UTH(POP MAIIMOHHBIE
TP OLIECCHI

5

Nudopmanus, 1aHHbIC U 3HAHUSL.
YHuUBEp calIbHOCTh TUCKP ETHOTO
npe/icTaBiIeHuss UH(POP MalIUU.
JIBonuHOE KOAMp OBaHUE. PaBHOMEp HbIE
Y HEp aBHOMEPHBIE KO L Y cioBue daHo.
Ilonamue o 603modHcHOCIMU KOOUP OBAHUSL
C 0OHapysceHuem u UCNpaegieHuem
owubox npu nepedade kooa. Ilogxoas
K u3mep enuro uHpopmanuu. CymnHoCTb
00beMHOTO (a1(haBUTHOTO) MOAX0Aa

K U3Mep eHUI0 UHGOP MALIUH,

[TosicHATH CyIIHOCTh MOHATUN
«uH(DOpMaIUN», «TAHHBIC», «3HAHUS.
[IpuBOIUTH TP UMEP BI, MOSICHAIOIINE
YHHBEP CaJIbHOCTh TUCKP ETHOTO

KOJIUp OBaHUS UH(POP MALIUU.
KonunpoBats u 1ekoaup oBaTh
COOOTIIIEHUS TIO TP €TI0 KEHHBIM

IIp aBUJIaM, UCM0JIb30BaTh ycinoBue DaHo.
[IpuBOIUTH MPUMEPHI paBHOMEP HBIX

Y HEp aBHOMEP HBIX KOJIOB.

Ctpourts np epuKCHBIE KOBI.

'TIpemaraemslii B mporpaMme 1mo HHPOPMATUKE MEPEUCHb MPAKTUUSCKUX PAOOT SIBISETCS PEKOMEHIATEbHBIM, YUHUTENb 1EJ1aeT BEIOOP MPOBECHHS IPAKTUICCKUX

paoboT.
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OTp eelIeHne OUTa C TOUKH 3P CHUS
an1(aBUTHOTO TIOJIX0/1a, CBI3b MEXKIY
pasMmepoM asihaBuTa

¥ nH()OP MAIIMOHHBIM BECOM CUMBOJIA
(B TIp €ITTOJI0KEHUH O PABHOBEPOSTHOCTU
MOSIBIICHUSI CUMBOJIOB), CBSI3b MEXTY
SIMHULIAMH U3MEpP CHHSI HTHPOP MATTIH
our, Oait, KOaiiT, MOaiit, ['0airT.
CyIIHOCTB COIEPKATENBHOTO

(BEp OSITHOCTHOT0) TTOAX0/a

K U3Mep eHUI0 HH(OP Mallny,

omp eZieJIeHNe ONTa C O3HIIHH
COJICpKaHMS COOOICHUS.
NHdopmManmoHHBIE P OTIECCHI.
[lepenaua undopmaruu. McTtounuk,
P UIEMHUK, KaHaJl CBSI3H, CUTHAJ,

ko up oBaHue. Mckaxkenue nHGpopmanmm
npu nepenade. CKOpoCTh mepenadu
JTAHHBIX TI0 KaHATY CBSI3U. XpaHEHHUE
uHpOpMaIuu, 00beM MaMsITH.
O6pabdoTka nHpopmanuu.

Bunasr 06paborku nadpopmarmm:
MOJTy4EeHHE HOBOTO COJIEp KaHMUS,
u3MeHeHre (GopMbl P €1CTABICHUS
nadopmarmu. [Touck uabopMaHw.
Pons nadopmanmu u tHGOPMAITMOHHBIX
P OIIECCOB B OKP YIKAFOIIEM MHPE.

BrisiBnsATh paznuuns B anpaBUTHOM

U COJIep KAaTETbHOM MOJIX01aX

K U3MEp EHUIO0 NH(POP MALIHH.

Pemats 3amaun Ha U3MeEp eHHE

UH(pOp MallnK, 3aKITFOUEHHON B TEKCTE,

C MO3UIMHU aJi(paBUTHOTO MOJIX0/1a

(B Mp€ANOJIOKEHUHU O paBHOU

BEP OSITHOCTH MOSIBJIEHUSI CUMBOJIOB

B TEKCTE).

PemaTte HecitoKHBIE 3a1aUU

Ha U3Mep €HHE UHPOP MaLIHH,
3aKJII0YEHHON B COOOIIEHUH, UCTIONB3Y S
coaepKaTeIbHbIN MOIXO.
YcraHaBiauBaTh CBSI3b MEXKIY €AUHULAMU
u3Mep eHust nHpopMaluu: OuT, GauT,
KoOarit, Mo6aiit, ['6aiit.

BrInosnHATH IEpEBOA KOTUYECTBA
UH(POpMALUHU U3 OJHUX €IUHMIL

B IpYyTHE.

[IpuBOoUTH IpHMEPbI HHGOPMAITMOHHBIX
P O11eCCOB ¥ MH(POP MAITMOHHBIX CBA3EH
B CUCTEMAX pa3JIMYHOMN Ip Up OJbI.
[TosicHATh cxeMy Tiep efaur HHGOP MAITUU
M0 TEXHUYECKUM KaHaJlaM CBSI3H.
PaccuuteiBaTh 00BEM HHDOP MALIAH,
nep e1aBaeMoil o KaHajlaM CBSI3H,

P 1 U3BECTHOM CKOP OCTH TIEp eAauu.
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Cucrembl. KOMIOHEHTBI CUCTEMBI I MIX

B3auMoiercTBre. CUCTEMBI YIIP aBJIICHUS.

VYnpasneHue kak HHPOpP MaLIMOHHBIN
npoiecc. O0paTHas CBs3b

XapakrepuzoBaTh EMKOCTb
UH(POPMALIMOHHBIX HOCUTEJIEH Pa3HbIX
THUIIOB.

CormnocTaBisiTh pa3IndHbIe U OBbIE
HOCHUTENHU M0 UX TEXHUYECKUM
CBOKWCTBaM.

[IpuBoauTh NpUMepbI 3a1a4 00pabOTKU
UH(POpMAIUU Pa3HBIX TUIIOB.

[TosicHsTh 001TYIO CXeMy Tp oliecca
00paboTKu UH(POP MAIIUH.

PackpsiBath p osb HHPOp MaLmu

¥ nHGOP MALIMOHHBIX TP OI[ECCOB

B OKpPY>KaloIlleM MUupe.

[IpuBOAUTE P UMEP BI CUCTEM U UX
KOMITOHEHTOB.

MopenvpoBaTh P OLECCH Y aBJICHUS
B P €aJIBHBIX CUCTEMAX ; BBISABIISTH KAHAJIBI
psIMOM 1 0OOpaTHOM CBSI3U U
COOTBETCTBYIOLIME HHPOPMALIMOHHbBIE
NOTOKH

2.2

[IpencraBnenue
uHpOpMaLUn
B KOMIIBIOTEP €

Cucremsl cuuciienus. PazsepHyrtas
3aMUCh LETBIX U JPOOHBIX YHCEN

B IIO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
CBoiicTBa MO3MIMOHHOM 3aIIMCH YUCIA!
KOJIMYECTBO IU(p B 3aMUCH, TP U3HAK
JEITMMOCTHY YHCJIa HA OCHOBAaHUE
CHCTEMBI CUMCIIEHUS. AJITOPUTM

Knaccuduimp oBats cuctemMbl
CUMCIICHHUS.

PackppiBaTh CBOMCTBA TO3ULIMOHHOM
3aIMCH YHCTA.

BrInonHsATh CpaBHEHUE YHUCEI,
3aMKMCaHHBIX B IBOUYHOM,

BOCBMEP MYHOM M IECTHAALATEP NUHOU
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MEepEBO/JIA LEJI0ro uncna u3 P-naHou
CHCTEMBI CUUCIIEHUS B JIECATUUHYIO.
AJITOpUTM nIEp €BO1a KOHEYHOM P-nuHOM
IpOoOHU B IECATUYHYIO. AJITOPUTM

Iep EBOJIa LIEJOT0 YKCIa U3 JECATUIHOU
CHCTEMBI CUMCIIeHUs B P-nunysto.
1lepesoo koneunoti decsimuynol 0poou

6 P-uunyro. JIBonyHas, BOCbMEp U4Has

U IIECTHAAIaTep UYHAS CUCTEMBI
CUMCJICHUS, TIEP €BOJI YNCEIT MEKITY
ITUMU cucTeMaMu. Ap uMeTHyecKue
OTepaIfy B MO3UIIMOHHBIX CUCTEMAaX
CUHCIICHUS.

[IpencraBieHne HenbIX U BEIIECTBEHHBIX
qycen B MaMsATH KOMIBIOTEPaA.
KonupoBanue tekctoB. Koanposka
ASCII. OgroOaNTHBIE KOAUPOBKH.
Crannapt UNICODE. Koaup oBka
UTF-8. Onpenenenue
uH(GOPMAITMOHHOTO 00heMa TEKCTOBBIX
COOOLIEHUI.

Konuposanue nzobpaxenuid. OueHka
UH(POPMALIMOHHOTO 00BEMa PacTp OBOTO
rpaduIecKoro n300p axKeHus

Np U 3aJIaHHOM pa3p eUICHUU U TTTyOuHe
KOJUP OBaHUS LIBETA.

Konaup oBanue 3Byka. OrieHka

CUCTEMAaX CUMCIICHUS.
OcymiecTBIATh «OBICTPBII» NEP EBOT
YHCEN MEXY IBOUYHON, BOCBMEPUYHOU
U IIECTHALATEP MUHOU CUCTEMAMU
CUMCIICHUS.

BBINOTHATH CIIOKEHUE U BBIYUTAHUE
YuCel, 3aMCAHHBIX B IBOMYHOM,
BOCBMEP NYHOM U LIECTHAAATEP HIHOU
CUCTEMAaX CUUCIICHHUS.

[Tony4aTe BHYyTp €HHEE ITp €/ICTABIICHUE
LEJIBIX YUCENl B TAMATH KOMIIBIOTEPA;
ONIP €AENATH 110 BHYTP EHHEMY KOy
3HAYEHUE YNCIA.

Ocy1iecTBISITh KOAUPOBAHUE TEKCTOBOM
UH(POpMALIUU C TOMOIIBIO

KOJUP OBOYHBIX TaOJIHII

(ASCIL, UTF-8, crangapt UNICODE).
Omnpenenste nHGOPMALIMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HbIX
KOJIUP OBKaX.

Brraucnate pazmep HBETOBOW NAJIUTP bl
10 3HaYCHUIO OMTOBOM TITyOMHBI IIBETA.
Onpenensite pa3mepbl rpaduyecKux
(aitioB p U U3BECTHBIX Pa3peleHUH
U TJ1yOMHE KOAMP OBAaHUS 1IBETA.
Berauciate nadopmManmonusiii 00beM
1 p OBOI 3BYKO3AIMUCH MO YaCTOTE
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MH(OPMAIMOHHOTO 00bEMA 3BYKOBBIX | AMCKD CTU3AIINH, [TyOUHE KOUP OBAHHS

JaHHBIX IIPp X 3aJaHHBIX YaCTOTC U Bp €MCHH 3aIIHCH.
JMCKpP €TU3AIIUN U Pa3p SIHOCTH Ilpakmuueckue padbomuwi:
KOJIMp OBaHUS 1. luckpemu3zayus epaguyeckou
uHpopmayuu.
2. luckpemu3sayus 36yK0801U
uHpopmayuu
DJIEeMEHTHI aJITe0pbI 8 Anrebpa noruku. Beicka3zpiBaHus. [TpuBOMTH MPUMEPHI ATTEMEHTAPHBIX
JIOTUKH Jlormueckue omnep aruu. Ta0uITBI ¥ COCTaBHBIX BBICKa3bIBaHUH.
VUCTHUHHOCTH JIOTUYECKHUX OTIep aluid Pasnu4are BeIcKa3bpIBaHUS U TIP UKATHI.
«TU3BIOHKITUS», KKOHBIOHKITHS, Borancnath 3Ha4eHUS TOTHIECKUX
CUHBEP CUS», K AMIUTHKALINS, BBIP Q)KCHUI C JIOTUYECKUMHU OTIEpAITUSIMHU
«IKBUBAJICHIMS». Jloruueckue KOHBIOHKITUH, T3 BIOHKINH, HHBEP CUH,
BbIp a)KE€HUs. BhIUnCIeHNE IOTHYECKOr0 | UMIITMKALUK, SKBUBAJICHIUH.
3HAYEHUSI COCTABHOTO BBICKa3bIBAHUS CtpouTth TaOIUIIBI HCTUHHOCTH

NP U U3BECTHBIX 3HAYCHUAX BXOIAIMX | JTOrMYECKHMX BBIP aXKEHHMIA.
B HETO DJIEMEHTAp HBIX BBICKA3bIBAHUM. | [IpoBOIUTHL aHAIU3 (PP ArMEHTOB TaOJIHMI]

Ta6HHHBI HNCTHHHOCTH JIOTHUYCCKUX UCTUHHOCTHU.

BbIp a:keHUU. Jlornueckue ornep anuu YcTaHaBIMBaTh CBSA3b MEXKY aiareop ou
Y OTiepaly HaJL MHOKECTBAMHU. JIOTUKHU U TEOP UE€ MHOMKECTB.

[IpuMep I 3aKOHOB anreOp bl JIOTHKH. Ocy11ecTBAATh SKBUBAJICHTHBIE
DKBUBAJICHTHBIC TP €00 a30BaHMS npeoOpa3oBaHMs TOTHICCKUX
JIOTUYECKUX BBIp aKCHUU. Peuienue BBIP A’)KEHUH C UCTI0JIb30BAHUEM 3aKOHOB
NPOCMenuux 102U4ecKux ypasHeHu. anreOp bl JIOTUKH.

Jlormueckue dynkmuu. IToctpocune OCy11eCTBIATh TOCTPOCHUE JIOTHYECKOTO
JIOTUYECKOTO BBIPAXKEHUA C JAHHOMU BBIp Q)KEHUS C TaHHOW TaOJHIIeH
Tabauteil uICTHHHOCTU. Hopmanbhbie VICTUHHOCTHU U €ro yIpOlLlIECHHE.
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G opmbi: OU3LIOHKMUBHAS

U KOHBIOHKMUBHA S HOPMATIbHbLE (hOPMUL.
Jlormueckue anemMeHThl KOMIIBIOTEPA.
Tpurrep. Cymmarop. Iloctpoenue cxemsl
Ha JIOTHYECKUX JIEMEHTAX

10 JJOTMYECKOMY BBIP aKCHHUIO.
3anuch JOTUYECKOTO BBIP aXKEHUS
10 JJOTMYECKOU CXeMe

Pemats npocteie noruueckue
ypaBHEHHS.

CTpOuUTh TOrMYECKOE BBIP A)KEHUE

C TaHHOM TaOJIHIIeH UCTHHHOCTH.
XapakTepu30BaTh JOTMUECKUE JIIEMEHTHI
KOMIIBIOTEpA.

[TosicHATB yCTp OMCTBO CyMMaTopa

U TpUITEpA.

CTtpouTth CXxeMy Ha JOTHUYECKUX
AJIEMEHTAaX IO JJIOTHYECKOMY

BBIP a)KEHUIO.

3anuchIBaTh JJOTHYECKOE BBIP AXKEHUE
JUTSL TP OCTOM JIOTUYECKOM CXEMBI

Hroro no pasneny
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Paznen 3.UndopmManiuoHHbIE TEXHOJIOTHH
3.1 | TexHomoruu 7 TekcToBbli p onieccop. PenaktupoBanne | OmuchIBaTH OCHOBHBIE BO3MOKHOCTH
00paboTKu u opmatupoBanue. [IpoBepka TEKCTOBBIX TP OLIECCOP OB.
TEKCTOBOM, opporpadun u rpammatuku. Cpencrea | IIpuBoauTs IpUMeEpPBI IPOIPUETAPHOIO
rpaduaecKoit MOMCKA ¥ aBTO3aMEHbI B TEKCTOBOM ¥ CBOOOJIHOTO P OT'PaAMMHOTO
Y MYJIbTUMEIUINHON npoueccope. Mcnoib30BaHUE CTUIIEH. o0ecreueHust IS CO3aHMUS TEKCTOBBIX
uHdopMaIu CTpyKTypup OBaHHBIE TEKCTOBBIE JOKYMEHTOB.

nokyMeHTbl. CHOCKH, OTJIaBJICHUE.
OO6naunsbie cepBuchl. KonnekruBHas
pabota ¢ TokyMeHTOM. THCTp yMEHTbI
P EICH3UP OBAHUS B TEKCTOBBIX
npoueccopax. Jlemosas nepemnucka.

Pedepar. [IpaBuna nutup oBaHus

Pa3pabaTbiBaTh CTpYKTYpy AOKYMEHTA.
Co31aBaTh runep TeKCTOBBIN JOKYMEHT.
Hcnonb30BaTh CpeACTBA aBTOMATH3 AU
IIPYU CO3IaHUU JOKYMEHTA.

[IpumeHsaTs npaBuiia UUTUP OBAHUSA
UCTOYHHUKOB U 0(pOp MIICHHUS
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UCTOYHUKOB U 0Op MIIECHUS
OounbnnorpaduyecKux CCbUIOK.
OdopmiieHue ciucka JIUTepaTyphl.
3HaKoOMCmeo ¢ KOMNbIOMEPHOU
8EpCMKOU MeKcma.
CneyuanusuposaHnmvie cpeocmea
PeoaKmupoaruss MamemamuiecKux
MeKCcmoa.

BBo n300p axkeHuil ¢ UCTIOJIb30BAHUEM
pa3au4YHbIX HU(POBBIX YCTPOUCTB
(unpoBbIX poTOANIAPATOB

Y MUKP OCKOIIOB, BUJIEOKaMep , CKAHEP OB
U IpYTHX YCTpOMCTB.). I padmdeckuii
penaktop. O6paboTKa rpapuaecKux
00beKTOB. PacTpoBas u BEKTOp HasI
rpaduka. DopMaTel rpaPuIecKux
(baitos.

Co30anue u npeobpaszoeamue
ayouoeusyaibHulx 06vexkmos. O6paboTka
n300p &XEHUS 1 3ByKa C UCTIOJIb30BaHUEM
WHTEP HET-TIP WI10KEHUH.

Mynetumenuna. KoMnbsrorep Hble

np e3eHranuu. Mcnonb3oBanue
MYJIbTUMEIMMHBIX OHJIANH-CEPBUCOB
JJ1s pa3pabOTKH TP €3CHTAIIHHA

P OCKTHBIX paboT.

[Tp uHIMTBI TOCTP OCHUSA

OounbaunorpauyecKux CChUIOK.
[IprHMMaTh yyacTue B KOJUIEKTUBHOU
paboTe Ha/l JTOKYMEHTOM.

Kitaccudump oBaTh KOMITBIOTEPHYTO
rpaduky.

BBoaute n300p axkeHus

C UCMOJIb30BAHUEM P a3JTUIHBIX

(P OBBIX YCTP ONCTB.

OnuceiBaTh OCHOBHBIE BO3MOKHOCTH
rpauuecKux peaakTopoB.

[IpuBOUTH P UMEP BI TIP OTIP HETAP HOT'O
1 CBOOOJIHOTO IIp OT'P aMMHOTO
oOecrieueHus 1151 CO3JaHMs 1 00paboTKu
00BEKTOB KOMITHIOTEP HOM Tp a(pUKH.
Brimonuate npeobpazoBanue pacTp OBbIX
n300p a)KEHUH C 1T ONTUMH3AINH
paszmepa u300p aXKeHUs, KOP P EKTUP OBKU
IIBETOBBIX KPHBBIX, SIPKOCTH,

KOHTP aCTHOCTH.

OOpabaTeIBaTh N300 AXKECHUS

C IOMOIIbIO (PUIABTP OB TpaduyecKoro
penaxkropa.

XapakTepu30BaTh OCHOBHBIC
BO3MOHOCTHU PEAAKTOPOB IMPE3EHTAIIHIA.
[IpuBOUTH TP UMEPBHI TIP OTIP HETAP HOT'O
¥ CBOOOJIHOTO TP OT'PaMMHOTO
oOecrieueHust 1151 CO3JaHus U 00paboTKH|
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U PEIAKTUP OBAHUS TP €XMEP HBIX MYJIbTUMEAUINHBIX 00BEKTOB.
mojenei. Cemounvle mooenu. O6pabareiBaTh U300paKEHUS U 3BYKH
Mamepuanvi. Mooenuposanue C HCIIOJIb30BAHUEM MHTEP HET-
ucmoynuxoe oceewenus. Kavepuoi. TP MII0KEHHH.

Aooumusnvle mexnono2uu [ToSICHATH TP UHIUIIBI TOCTP OCHHUS
(3D-npunumepwt). [lonamue TP EXMEP HbIX MO/IEIICH.

o 6upmyaﬂbﬂoﬁ peanvHocmu BrinmonHATE onepanuu no mocTp OEHUI0
U OONOJIHEHHOU PealbHOCMU Y PEIAKTAP OBAHUIO NP OCTHIX

TP EXMEP HbIX MOJIENEH.

N3yyaTh NOHATHE O BUP TYAJIbHOU
P EATBHOCTH U IOTIOJTHEHHO W PEATbHOCTH.
Ilpakmuueckue padomot:

1. Mnozeocmpanuunvle 00KyMeHmbl.
2. Konnexmusnas paboma

HAO OOKYMEHMOM.

3. I[Ipeobpa3zosanue pacmposvix
u300pasicenull.

4. BexmopHas epaguxa.

5. Ilpezenmauus c uzobpaxcenusimu,
38YKAMU U 8UO€O.

6. 3D-moo0enuposanue

Hroro no paszuneny 7
OBIIEE KOJIMYECTBO 34
YACOBIIOIIPOI'PAMME
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11 KIIACC
HaumenoBanue
No KomuuaectBo OCHOBHEBIE BUIBI J€ITCILHOCTH
pas3aenoB U TeM [IporpaMMHOE coaep KaHue
/11 4acoB 00yJaronuxcs
y4eOHOT 0 npeaMera
Paszgea 1. HHludgpoBasi rpaMOTHOCTH
1.1 | CereBbie 5 [TpuHIMIIBI TOCTpOCHUSA M anmapaTtHbie | I10SCHATH p MHIUITBI TOCTP OCHUSA
uH(GOP MaMOHHbIE KOMIIOHEHTBI KOMITBIOTEP HBIX CETEM. KOMIIBIOTEP HBIX CETEH.
TEXHOJIOTUU CereBble npoTokoibl. Cets UHTEpHET. | BBIsABIATH OO11IEE M p a3uu s

Anpecanus B cetn UatepHer. Cucrema
JTOMEHHBIX HMEH.

Beb6-caiit. Be6-cTtpanuna.
BzaumoneiictBue Opaysepa ¢ BeO-
cepBepoM. JluHaMuyecKue CTp aHUIIBI.
Pa3zpaboTka MHTEpHET-IP UIIOKEHUI
(caittoB). CereBoe XpaHEHUE JaHHBIX.
Bunel nestenbHocTy B cetrt UHTEp HET.
CepBucsl HTepHETA.

['eonndop MalMOHHBIE CUCTEMBI.
["eosiokaiMOHHBIE CEP BUCHI PEATHHOTO
BpEMEHU (Harp uMep, JIOKaIus
MOOMIIBHBIX TENEPOHOB, OTIPEICIICHNUE
3arpy>K€HHOCTH aBTOMATHUCTp aJiei),
WHTEP HET-TOPTOBIISI, Op OHUP OBaHKE
OMIeTOB, TOCTHHHIL.
['ocynapcTBeHHBIE 3JE€KTP OHHBIE

CCPBHUCHI 1 YCIIYTH. COI_II/IaJ'II)HI)IG CECTHU —

B OpTaHU3AIMH JIOKAJIbHBIX
U I7100a71bHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOUTE IPUMEPBI CETEBBIX

P OTOKOJIOB C OIp €/1€JICHHBIMU
(GyHKUUSAMU.

AHanu3upoBaTh aJipeca B CETU
NuTtepHer. XapaKTepu30BaTh CUCTEMY
JIOMEHHBIX UMEH U cTpyKTypy URL

Y BEO-CTp aHULIBI.

OnuceiBaTh B3auMOjIecTBHUE Opay3epa

C BeO-CepBEpP OM.

AHaIU3UpOBaATH NP EUMYIIIECTBA CETEBOTO
XPaHEHMsI JaHHBIX U BO3MOKHbIE

np 00JIEMbI TAKOTO P €LICHUS.

[IpuBoaUTE p UMEP bl OOJIAUHBIX
CEpBUCOB.

[IpuBOAUTE NpUMEPBI pa3JIUYHBIX BUIOB
NeATENIbHOCTU B ceTu MHTEp HeT.
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OpTaHHU3AIMsI KOJIJIEKTHBHOTO
B3aMMO/ICHCTBYSI 1 OOMEHA JaHHBIMHU.
CeTeBol TUKET: TIp aBHUJIA MTOBEICHUS
B kubepmpocrtpaHnctse. [Ipobdiema
MOITTUHHOCTHY TIOJTyYeHHOM
uHpopmarmu. OTKPBITBIC
oOpa3oBaTelbHbIE PECyp Chl

[IpuBOAUTH Mp UMEP bI TOCY AP CTBEHHBIX
MH()OPMAITMOHHBIX PECYPCOB.
Xapakrepu3zoBaTh HH()OPMAITMOHHO-
00p a30BaATENBHYIO CPENY CBOEH LIKOJIBI,
OTIMCBIBASI UMEIOIIEECS TEXHUUECKOE
OCHAIIIEHHE, TP OTpaMMHOE 00ecIieueHne
U UX UCMOJIb30BaHUE YUUTEIIMU

U IIKOJIbHUKAMU.

XapakTepu30oBaTb BO3MOKHOCTU
COLMAJIbHBIX CETEH.

dopmyaUpoBaTh IpaBUiia MOBEACHUS

B COLIMAJIBHBIX CETSIX.

Hcnonb30BaTh pa3inuHble CTPpaTEruu
OTIp e/leNIeHUsI TTOAJTMHHOCTH

uHGOP MAIUH, TIOJTYYEHHOHN U3 CEeTH
HNuTepHer.

[IpuBOAUTH Mp UMEP bI OTKP BITHIX
o0pa3oBaTelbHBIX PECYPCOB.
Ilpakmuueckue padomol:

1. JlokanvHas cemo.

2. Paspabomxa ee6-cmpanuybi.

3. A3bIK nOUCKOBbLLX 3aNpPOCO8.

4. Hcnonv3zosanue unmephem-cepeucos

1.2

OCHOBBI cOIIMAJILHOMN
UH(POP MaTUKU

TexHOTeHHbIE K PKOHOMUYECKHE
yI'p03bl, CBSI3aHHBIE C UCTIOJIb30BAHUEM
nHGOP MAITMOHHO-KOMMY HUKAITHOHHBIX
TexHoJorui. O0mue mp o0IeMbl

Xapakrepu30oBaTh CyIIHOCTb ITOHATHN
«uHpOpMaIMOHHAasT 0€30MaCHOCTbY,
«3amuTa HHGOP MAITHI .
dopmynrpoBaTh OCHOBHBIE TP aBUJIA
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3al[UThl HTHPOP MaLIMH

Y UH(POpMALIMOHHON 0€30MaCHOCTH.
Cpexacrsa 3amiutel HHGOPMaUU

B KOMIIBIOTEP aX, KOMIIBIOTEP HBIX CETSIX
Y aBTOMAaTHU3UP OBAHHBIX
MHPOPMALIMOHHBIX CHCTEMAX.
[IpaBoBOE obOecnieueHue

UHPOP MATMOHHON 6€30MaCHOCTH.
OnekmpoHHAs NOONUCY,
cepmupuyuposanmvie catimol

U OOKYMeHmbl.

[IpenoTBpamieHue

HECAHKIIMOHUP OBAaHHOTO JOCTYTIa

K JIMIHOM KOH(PHICHIINATLHOU
nHbOpMaIUK, Xp aHIIICHCS

Ha Iep COHAJTbHOM KOMIIBIOTEpPE,
MOOWJIBHBIX yCTpOMCTBAX.
BpenonocHoe nporpamMmmHoOe
obecnieueHue 1 cnocoobl 60PHOBI C HUM.
AHTUBHP yCHBIE IIP OTP AMMBI.
Opranuzanus JMYHOTO ap XHUBa
uHpopmanuu. PesepBHOE KOUp OBaHUE.
[TaposibHas 3amura ap XxuBa.
Hugposanue danmwvix.
NudopmanmmoHHbie TEXHOJIOTHHA

1 p odeccuoHalibHas AeSITENHHOCTD.
NudopmannoHHbIE PECYD CHI.

UH(POP MATMOHHOM 0€3011aCHOCTH.
XapakTrepu3oBaTh CpEACTBA 3ALUTHI
uHPOPMAIUU B KOMITBIOTEP ax,
KOMIIBIOTEP HBIX CETSIX

¥ aBTOMAaTH3UP OBAaHHBIX

UHGOP MAITMOHHBIX CUCTEMAX.
AHanu3upoBaTh 3aKOHOIaTENIbHYIO 0a3y,
Kacaronryocs nHpopMalmoOHHOH
0€30IMacCHOCTH.

OmnuceiBaTh CrtocoObI OOPHOBI

C BP €I0OHOCHBIM MPOTPAMMHBIM
o0ecIieueHrEM, UCII0Ib30BaTh
AHTUBUP yCHBIC TIP OTP aMMBHI.
OnuceIBaTh My TH TP €I0TBP AIICHHUS
HECAHKIIMOHUP OBAHHOTO JIOCTYTIa

K JIMUHOU KOH(DUIECHITHATbHOU
UH(pOP MALUH, XpaHsIIEeUCs

Ha TIEp COHAJILHOM KOMIIBIOTEp €,
MOOWJIBHBIX YCTPOMCTBAX.
Hcnonp3oBaTh nap oJvp OBaHUE

Y ap XMBHUP OBAHHE TSI 00eCreueHus
3aIIUThl HTHPOP MAIIHH.

JlaBaTh onp eneneHus NOHITHN
«uHGOP MAITMOHHBINA Pecyp ey,
«uHGOP MAITMOHHBINA TIP OTYKTY,
«uH(DOpMAITMOHHAS YCITYTay.
BoisiBnATh oTInMYMs HHPOP MAIIMOHHBIX
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Hudposas sKOHOMUKA.
NudopmanmonHas KyabTypa

P OJYKTOB OT MPOJIYKTOB
MaTep UaJIbHBIX.

Ha3biBaTh OCHOBHBIE Yep ThI LIM(PP OBOM
HKOHOMUKH.

AHanu3upoBaTh CYyIIHOCTb NOHATHUS
«MH(POPMAIMOHHAS KYJIbTypay.
Ilpakmuueckue padbomoi:

1. Hcnonvzosanue anmusupycHot
npocpammul.

2. Apxusayus 0aHHbIX

Hroro no pasneny

8

Paszgea 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1

NudopmannonHoe
MOJEJIUP OBAHUE

5

Mopenu u moaenup oBanue. Llenun

MOJISITUP OBaHUS. A ICKBAaTHOCTh MOJICITH
MOJIEITUPYEMOMY OOBEKTY WITH TP OIIECCY.

®opManuzanys OpUKJIagHbIX 3a/1a4.
[IpencraBiieHne pe3yJIbTaTOB
MOJEIUP OBAHUS B BUJE, y100HOM
IU1S1 BOCIIP USITUSL YETTOBEKOM.
['paduyeckoe npencraBiaeHre TaHHBIX
(cxembl, TaOIUIIBI, TP apUKK).

I'padwl. OcHoBHBIC MOHATHS. Brabl
rpadoB. Penienre anrop i”TMHUY €CKUX
3aJ1a4, CBSI3aHHBIX C aHAJM30M IpadoB
(MmocTp OeHUE ONTUMATIBHOTO MY TH
MeXIy BeplInHaMu rpada,

OTIp €JICJICHUE KOJTMYECTBA Pa3IUYHBIX

Onpenensite NOHATHS «MOJEIBY,
«MOJEINP OBAHUE).

Knaccuduump oats Mo 1e1

10 3aJJaHHOMY OCHOBAHHUIO.
Ornpenensate Neb MOJACTUPOBAHUS

B KOHKP €THOM CIIy4ae.

[IpuBOAUTE IPUMEPBI PE3YJIBTATOB
MOIE€JIMP OBAHWs, TP €AICTABIICHHBIX B BU/IE,
yA00HOM JIJ11 BOCIIP USITHS YE€TTOBEKOM.
[IpUMEHSTh aJITOP UTMBI HAX OKJICHHUS
KpaT4aulllIuX MyTEN MEXAY BEP LIMHAMU
opueHTup oBaHHOTO rpada. [IpumeHsTH
aJITOP UTMBI OTIP €/IETICHNS KOJIUYECTBA
Pa3JIWYHBIX IyTEH MEXAY BEpIIMHAMU
OPHUEHTHP OBAHHOTO ALUKINYECKOTO
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IyTEN MEXAY BEpIMHAMU
OPHUEHTUPOBAHHOI'O ALIMKIINYECKOTO
rpada).

JlepeBbs. bunapHoe nepeBo.

JIYCKp €THBIE UTPBI IBYX UT'POKOB

¢ mostHOM mH(popMarmeit. [Toctpoenne
7iep eBa nep edopa Bap MaHTOB, OTUCAHNE
CTpaTeruu Urpbl B TAOJIMYHOU PopMe.
Bpiurp plmiHbIe CTpaTeruu.
Hcnons3oBanue rpadoB U J1ep €BbEB
MIPU ONTUCAHUU OOBEKTOB U TP OLIECCOB
OKp yXKaOIIEro Mupa

rpada.

Xapakrepu3oBaTh UIPy KaK MOJIEIb
HEKOTOPOM CUTYaLHUH.

JlaBaTh onp eneneHne BHIMTP bIITHO M
CTpaTeruu.

OnuceIBaTh BBIMTP BILIHY IO CTP ATErUIO
B 3aJJAaHHOM UT'P OBOM CUTyaIuu B popMe
Jiep eBa WIHN B TaOJTUYHOU (opMe.
[IpruBOAUTH TP UMEP bI UCIIOJIB30BAHUS
Jiep eBbEB U TpadoB NMpU OMUCAHUU
00BEKTOB U MP OILIECCOB OKP Y KAIOIIEr0
MHupa

Hroro no pasneny

5

Paszgea 3. AnropuTmMsl 4 IPOrpaMMHUPOBAHUE

3.1

AJITOpUTMBI

Y 3JIEMEHTHI
TP OTp aMMUP OBaHUS

11

Omnp enenenue BO3MOXKHBIX Pe3yJIbTaTOB
PabOoTHI TP OCTEHUIIINX aATOPHUTMOB

YIIP aBJICHUST UCTIOJTHUTEISIMH

Y BBIYUCITUTEIBHBIX aJITOPHUTMOB.
Omnpezaenenue UCXOTHBIX TaHHBIX,

P U KOTOPBIX JITOPHUTM MOKET AaTh
TpeOyeMblil pe3ybTar.

Dtarsbl p enIeHus 3a71a4 Ha KOMIBbIOTEPE.
S3bik nporpammupoBanus (ITackans,
Python, Java, C++, C#). OcHOBHBIE
KOHCTP YKIIHH SI3bIKa

nporpaMMup oBaHus. THUIBI TaHHBIX:
[IEIOYHCIICHHBIC, BEIIECTBEHHBIE,

Onpenensate pe3yabTaT pabOThI
aJIropUTMa JIJIsl UCTIOJTHUTEIS

P 1 3aJJaHHBIX UCXOAHBIX JAHHBIX

Y BO3MOYHbBIE€ UCXO/IHbIC JJAHHBIE
ISl U3BECTHOT'O PE3YJIbTATA.
[IpuBOUTE IPUMEPBI AATOP UTMOB,
CoJieprKaluX MOCIEeN0BATEIbHBIE,
BETBSILUECS U HUKIINYECKUE CTP YKTYPBI.
AHanu3up oBaTh HUKINYECKUE
aJrOPUTMBI [T UCTIOJTHUTESL.
Briiensate aTamnsl penieHus 3a1a4u
Ha KOMIIbIOTEPE.

[TosiCHATH CYITHOCTD BBIJI€TEHHBIX
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CHMBOJIbHBIE, JTOTHYECKue. BeTBieHus.
CocraBubie ycnoBus. Llukis

¢ ycioBueM. LIuKibl 1o rnep eMeHHOM.
Hcnonb3oBaHue TaOIMI] TPACCUP OBKHU.
Pa3paboTka v ip orpaMMHast p eanu3anus]
aJTOPUTMOB P EIICHUS TUIIOBBIX 3a]a4
6a3zoBoro ypoBHs. [Ipumepsl 3agau:
anropUTMbI 00pabOTKH KOHEUHOU
YHUCIIOBOM MOCIE0BATETbHOCTH
(BBIYUCIICHUE CyMM, TP OU3BEIICHU,
KOJIMYECTBA AJIEMEHTOB C 3aJJaHHBIMU
CBOWCTBAMM), AJITOPUTMBI aHATU3A
3aIlMCHU YMCeN B MO3UIUOHHON cucTeMe
CUMCIICHUS, aJITOPUTMBI P EIICHUS 33124
METOJI0M nepedopa (MOUCK
HanOOJIBIIETO OOILEro NSTUTENS IBYX
HATY P aJIbHBIX YUCE]I, TTP OBEPKa UHCIIA

Ha [P OCTOTY).

OOpaboTKa CHMBOJILHBIX JTAHHBIX.
Bcerpoennsie hyHKINN A3bIKA

IIp OTp aMMHUP OBAHUS I 00pabOTKH
CUMBOJIBHBIX CTPOK. Aeopummbl
PeoaKmupo6anust mexcmos (3ameHa
cumeoa/ppazmenma, yoaieHue

U 8CMasKa cCUM8oaa/ppazmenma, nOUCK

BX0IHCOEHUS 3A0AHHO20 00paA3ya).
TabnuuHbie BETUYUHBI (MACCUBBHI).

ATANoB.

OTnaxxuBaTh MPOTPaAMMBI C TOMOIIBIO
TP aCCUP OBOYHBIX TAOJIHII.
AHanu3upoBaTh HHTEP (eric

UHTETP Up OBAHHOM Cp €16l pa3paboTKu
nporpamMM Ha BBIOpAHHOM S3BIKE

P Orp aMMUP OBAHHSL.

[IpuBOAMUTE MPUMEPHI O THOMEP HBIX

U IBYMEP HBIX MAaCCHBOB.

[IpuBoauThs NpUMEpP BI 32124

13 IMMOBCEIHEBHOM YKU3HU,

Ip €II0J1araloINX UCIOIb30BaHUE
MaCCHUBOB.

3anuchIBaTh U OTJIAKUBATH IPOrPaMMbl
B MHTErP Mp OBAHHOM Cp /1€ pa3paboTKu
nporpamm.

Pa3zpabatbiBaTh U OCYILIECTBIISIThH
IPOTrpaMMHYIO P €anu3alMio aIrop UTMOR
pElIeHUs] TUTIOBBIX 3a/1ay.

PazbuBate 3a/mady Ha moa3agavu.
OdopmasTe TOTUIECKH ETOCTHBIC
WJTH TIOBTOP AFOIIHECS (PP arMEHTHI

P OrpaMMBbI B BHJIE MTOJIIP OTP aMM.
THoscnams cywHocms peKypcusrHo2o
aneopumma.

Haxooumw pexypcuenvie oovexmuol

8 OKpYfcarouiem mupe.
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Ilonamue o 08ymepHbIX Maccusax
(mampuyax). AITOPpUTMBI PaOOTHI

C 2JIEMEHTaMHU MacCHBa C OJTHOKDP aTHBIM
IPOCMOTPOM MacCUBa: CyMMHUpP OBaHHE
AJIEMEHTOB MACCHUBA, MOJCUET
KOJIM4eCTBA (CyMMBbI) 3JIEMEHTOB
MAaCCHBa, YJIOBJIETBOP SFOIIUX
3aJITaHHOMY YCJIOBHIO, HAX0XKJICHHE
HanOOJIBIIETO (HAMMEHBIIIET0) 3HAYCHUS
AJIEMEHTOB MACCHBA, HAXOXKACHUE
BTOPOTO IO BETWYMNHE HAUOOJIBIIIETO
(HaMEHbIIEeT0) 3HaUYCHUS, JIMHEUHBIN
MOUCK AJIEMEHTA, Mep eCTAaHOBKA
AJIEMEHTOB MaccUBa B 00paTHOM

MOP SIAKE.

CopTup 0BKa 0JHOMEP HOT'O MACCHBA.
IIpocTeie METOABI COPTUP OBKH
(HampuMep, METOJ1 Iy3bIPbKa, METO/T
BBIOOPA, COPTHUP OBKA BCTABKAMH).
[Tonnp orpammsl. Pexkypcustbie
aneopummel.

CrosxcHocmb 8b1YUCTCHUA: KOAUYEC 80
8bINOJIHEHHBIX ONepayull, pasmep
UCNOJIb3YeMOU NAMAMU, 3A8UCUMOCTb
Koauyecmea onepayutl om pasmepa
UCXOOHBIX OAHHBIX

Onpeodensams pezyibmam pabomol
NPOCMO20 PEKYPCUBHO20 ATIROPUMMAL.
THosacuames noHAMuUs « BLIYUCTIUMENbHBLLL
npoyeccy, « CIONCHOCMb ACOPUMMAY,
«3¢h pexmueHocms anreopummanr.
Jlasamv oyenxy cnroxicHoCmu u36eCmHbix
ancopummos. Ilpusooums npumepwvi

9¢h hexmusHbIX ancopummos.
Ilpaxmuueckue pabomot:

1. Bvioenenue u obpabomxa yughp yenoeo
YuCna 6 pasiudHbIX CUCIeMAax CYUCTIeHUs]
C UCNONb3068AHUEM ONepayuil
YenouUCIeHHOU apugh MemuKu.

2. Pewenus 3a0au memooom nepebopa.
3. Obpabomxa yucio8ozo maccusaa.

4. Obpabomxa cuMBOIbHLIX CMPOK.

5. @ynxyuu

Hroro no pasneny

11
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Paszaea 4. UndopManmoHHbIE TEXHOJIOTHHU

4.1

DJIEKTp OHHBIE
TaOJIUIIBI

6

Amnanu3 gaHasiX. OCHOBHBIC 3a/1a4U
aHaJIu3a JTaHHBIX: P OTHO3UP OBAHHUE,
Kiaccudukaius, Kiacrepu3amusi,
aHaJIN3 OTKIOHEHMH.
[TocnenoBaTenbHOCTH peIICHUS 3a1a4
aHaJu3a JaHHBIX: COOp MepBUYHBIX
JTAHHBIX, OYMCTKA M OIICHKA KauyecTBa
JaHHBIX, BEIOOP /WM TIOCTP OCHUE
MOJIeJY, P e0Opa30BaHUE TaHHBIX,
BU3YyJIN3AlIMsI TAaHHBIX, MHTEPIIP €TAIUs
pe3yJIbTaTOB. Mumeniekmyanbhbiil
AHAU3 OAHHDIX.

AHanu3 JaHHBIX C MOMOIILIO

AJIEKTP OHHBIX Tabnwil. Beraucienue
CYMMBI, CpEIHET0 ap UhMETHIECKOTO,
HauOOJIBIIEI0 U HAUMEHBIIIETO
3HAYCHMI JUara3oHa. Buiuucienue
K09¢h puyuenma xoppenayuu 08yx psioos
oannvix. [10060p unuu mpenoa,
peuierue 3a0ay npo2HO3UPOBAHUSL.
KoMnbroTep HoO-MaTeMaTHy eCKue
MOJICJTU. DTanbl KOMIBIOTEP HO-
MaTeMaTUYECKOT0 MOJICITUPOBAHMS:
MOCTaHOBKA 3a/Ja4u, pa3paboTka
MO/ICNIH, TECTUP OBAaHUE MO/ICIIH,
KOMIIbIOTEP HbIM IKCIIep UMEHT, aHaJIU3

[IpuBOAUTE MpUMEPBI 3324 aHAIIH3A
JTAHHBIX.

[TosicHsTh HA TTpUMeEpax
MOCTIEI0BATENILHOCTD P eIIEHU 3a]a4
aHaJu3a JaHHbBIX.

Pemats npocTbie 3a1aun aHanmnza
JAHHBIX C TOMOIIBIO AJIEKTP OHHBIX
TabauL.

Hcnonb30BaTh COPTUPOBKY U (PHIBTPBI.
Hcnonp30Bath CpeacTea AEI0OBOU

rp aduKu 151 HATJIS JHOTO TP €ICTaBIICHUS
JTAHHBIX.

XapaKrepu30BaTh 3TAIbl KOMIIBIOTEP HO-
MaTEeMaTUYECKOTO MOJEIUP OBAHUSI.
HccnenoBaTh TOTOBYIO KOMIBIOTEP HY 1O
MOJIENTh TI0 BEIOP aHHOU TeMe.

PemaTte np ocTeie pacueTHbie

¥ ONTUMU3ALMOHHBIE 32]]aYH C TIOMOIIIBIO
AIIEKTP OHHBIX TaOJIHILI.

Ilpakxmuueckue pabomol:

1. Cmamucmuyeckas obpabomxa

OAHHBIX Cpedcmeamu pedaxkxmopa
NIEKMPOHHBIX Mmab.auy.

2. Haenaonoe npeocmaenenue
pe3Vibmamos CmamucmuyecKkoll
00pabomru OaHHbIX 8 8Ude OUASDAMM
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pPE3yabTaTOB MOJICITUP OBAHHUS.
Ipumepoi: mooenuposanue 08uUNCeHUs,
MoOoenuposanue 6U0N02UYECKUX
cucmem, mamemamuyecKue mMooeuu

6 DKOHOMUKE.

YucieHHOE pelIeHUe yp aBHEHUN

C TIOMOIIIBIO TTOI00pa mapamerpa.
Onmumu3zayus Kaxk NOUCK HAUYHUUE20
peutenust 8 3a0aAHHbLX YCIOBUSIX.
Lenesas gyurxyus, oepanuyenus.
Pewenue 3a0au onmumuzayuu

C NOMOWDBIO INEKMPOHHBIX MAOIUY

cpedcmeamu pedaKkmopa 1eKmpOHHbIX
mabauy.

3. Paboma c 2comoeotii komnvromepHou
MOO€bI0 NO 8blOPAHHOU meMe.

4. Yucnennoe pewienue ypasHeHut

C NOMOWBI0 NOODOpa napamempa

4.2

ba3sl naHHbIX

Tabnuunble (pensunoHHbIE) 0a3bl
nanHbix. Tabnuia — npeacraBieHue
CBEJICHHMI 00 OJTHOTHITHBIX OOBEKTaX.
ITone, 3anuce. Kitrou taOmuiiel. Paborta
C TOTOBO¥ 0a301i TaHHBIX. 3aIOJTHCHUE
0a3bl qaHHbIX. [louck, copThp OBKa

1 QuIbTp anus 3anuceil. 3amp ochl

Ha BBIOOPKY J@aHHBIX. 3aIp OChI

C napamerpamu. Beraucisiemble noJs
B 3ampocax.

MmuoroTta0iauynble 0a3bl JAaHHBIX. T HUIIBI
CBsI3€l MeXy Tabnuuamu. Brewmuil
kmou. Llenocmuocms. 3anpochl

K MHOT'OTA0JIMYHBIM 0a3aM JaHHBIX

[IpuBOAUTH P UMEP bI UCTIOTB30BAHUS
0a3 JTaHHBIX.

Xapakrepu3zoBaTh 0a3y IaHHBIX KaK
MOJI€Jb P €AMETHOM 00JIaCTH.
[IpoexTup oBaTh MHOTOTAOJIMYHYO Oa3y
JAHHBIX, Pa3IU4aTh THITBI CBSI3EH MEXITY
TaOJIMIIAMH.

Ocy11ecTBAATh BBOJI U P €AAKTUP OBAaHUE
JIAHHBIX.

Ocy11ecTBISTh COPTUP OBKY, MOUCK

U BBIOOp JAaHHBIX B TOTOBOM Oase
JIaHHBIX.

dopmMuUpOBaTh 3aMPOCHl HA TTOUCK
JTAHHBIX B CP €/1€ CUCTEMBbI yIIp aBJICHUS
0a3zaMu JTaHHBIX.
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Ilpakmuueckue pabomuwi:

1. IIpoexmupoeanue cmpykmypol
NPOCMOU MHO20 MAOIUYHOU P eNAYUOHHOL
0a3vl OAHHBIX.

2. Paboma c comosoii 6a3oii 0anHbix
(3anoamenue 6a3vl OAHHbLIX, NOUCK,
COpmMuUposKa u urvmpayus 3anucel,
3anpocwvl Ha 8b100PKY OAHHbLX)

4.3

Cpencrpa
HCKYCCTBEHHOTO
WHTEJJIEKTa

Cpencrea HCKYCCTBEHHOTO MHTENIEKTA.
CepBHUCHI MALLIMHHOTO TIEP €BOJIA

Y PacIiO3HaBaHUs yCTHOM p €YH.
Wnentudurkanms u nouck

n300p aXXKeHUH, pacrno3HaBaHUE JIUII.
CamMooOyuaromuecss CHCTEMBI.

N ckyCCTBEHHBIN MHTEIIIIEKT

B KOMIIBIOTEPHBIX UIPaX.
Hcnonr3oBanne METOI0B
HICKYCCTBEHHOTO MHTENJIEKTA

B 00y4YaloIMNX CUCTEMax.
Hcnonb30BaHue METOIOB
HCKYCCTBEHHOT'O MHTENJIEKTa

B poOoTOTEXHUKE. IHTEpHET BEILIEH.
IlepcnekTuBbl pa3BUTHA

KOMIIBIOTEP HBIX MHTEIUIEKTYaJIbHBIX
CUCTEM

[ToSICHSITh IOHATHS «UCKYCCTBEHHBIN
WHTEIICKT)», «MAIIMHHOE 00YYCHHE).
[TpuBOMTH MpUMEPHI 33124, P CIIAEMBIX
C TIOMOIIIBIO UCKYCCTBEHHOTO
HMHTEILIEKTA.

Hcronp30BaTh cepBUCHI MAIITUHHOTO

TIep €BO/1a M paclio3HaBaHUS YCTHOM peyH,
WaeHTU(UKAIIAN U TIOUCKA N300p aKCHUH,
pacro3HaBaHMSI JIMII.

XapakTepu30BaTh CaMOO0 Y4 aroIHecs
CUCTEMBI ¥ pacKpBIBAaTh P OJIb
WCKYCCTBEHHOT'O MHTEJIJICKTa

B KOMITBIOTEP HBIX UTPax.

Hcmonp30BaTh METOBI HCKY CCTBEHHOTO
MHTEJIJIeKTa B 00yUaronuX CHUCTEMax,

B pOOOTOTEXHHUKE.

WccnenoBaTs miep CHIEKTUBBI Pa3BUTHS
KOMITbIOTEP HBIX MHTEIIEKTY TbHBIX
CHCTEM.
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Ilpakmuueckue pabomut:

1. Paboma ¢ unmepuem-npuioiceHusmu
HA OCHOBE UCKYCCMBEHHO20 UHMENNEeKMAa

Hroro no pasneny 10
OBUIEE KOJIMYECTBO 34
YACOBIIO [TPOI'PAMMEH
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HNEPEYEHDb (KOAUPUKATOP) PACHHPEJEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOIT'PAMMBI CPEJTHEI'O
OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEP KXAHUA

1HO HTHOOPMATHUKE

B (enepanbHbIX U p erHOHANBHBIX POLIEAYPAX OIIEHKU KauecTBa 00p a30BaHuUs
UCTIOJIB3YyeTCsl MepedeHb (KoAu(UKATOp) pacnpeAeNeHHbIX [0  Kilaccam
P OBEPSIEMBIX TP €OOBaHUM K P e3yJIbTaTaM OCBOCHUSI OCHOBHOM 00p a30BaTebHOM
nporpamMMmbl cpenHero oOmiero oOpa3oBaHUs M DJIEMEHTOB COJEpIKaHUS IO
uH(pOpMaTHUKE.

10 KJIACC

IIpoBepsieMble Tpe0OBaHHUA K  pe3yJbTaTaM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeJIbLHOM MPOrPaAMMBI

Kon [IpoBepsiembie TTp EAMETHBIE PE3YJIbTaThl OCBOCHHUSI OCHOBHOU

npoBepsieMoro| oOpa3zoBaTebHON IPOTPAMMBI CpEeTHET0 00IIero 00pa3oBaHus
pe3yabTata

1 ITo Teme «[{udpoBast rpaMOTHOCTH)

1.1 Bniagenue np eacraBieHus MU O pOJIK UHGQOPMAIIUY U CBSI3aHHBIX
C HEW MpOIIECCOB B MPUPOJIE, TEXHUKE U OOIIECTBE, MOHITUIMHU
«uHpOpMaLUA», «MHPOPMALMOHHBIA TMPOLIECC», «CUCTEMAY,
«KOMITOHEHTBI CHCTEMBD», «CHCTEMHBI apdexT»,
«uH(pOpPMAIMOHHAs CUCTEMAY, «CUCTEMA YIPABIICHUSDY ; BI1aJICHHE
MeTOJlaMu Toucka uHpopmauuu B cetu MHTepHET; ymeHue
KPUTHUYECKA OLEHUBATh MH(POPMAIMIO, MOJYUYEHHYIO U3 CETH

HNnrepuer

1.2 YMeHue xapaxkTepu3oBaTh OOJIbLIME JIaHHBIE, IIPHUBOJUTH
OpUMephl HCTOYHMKOB MX TOJY4YEHHUS ¢  HampaBJIeHUs
UCIOJIb30BaHUSA

1.3 [Tonnmanue OCHOBHBIX TP UHITUIIOB yCTp O¥CTBA

U (QYHKIMOHUPOBAHHUA  COBPEMEHHBIX  CTAallMOHAPHBIX U
MOOMITBHBIX KOMIIBIOTED OB; TEHJCHLIUN pa3BUTHA
KOMITBIOTEPHBIX TEXHOJIOTHIA;, BllaJIeHHE HABBIKAMU PabOTHI C
ONEPALMOHHBIMM  CUCTEMAMHW W OCHOBHBIMH  BHJIAMH
Ip OrpaMMHOr0 oOecreueHus: Jyisl pelieHus: y4eOHbIX 3aad o

BBIOpAHHOM CIIeUATN3 AN
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2

ITo Teme «Teopernyeckue OCHOBBI HHPOP MATUKID)

2.1

[ToHnMaHMe OCHOBHBIX TP MHIIUIIOB TUCKP €TU3AIMU P a3IUIHbIX
BUJI0OB HMH(OpMALIMK; YMEHUE OMNpeAensaTh UH(POPMaIMOHHbIHI
00bEM TEKCTOBBIX, TpapUUecKMX M 3BYKOBBIX JaHHBIX MU
3aJJaHHBIX TTapaMeTpax JUCKP eTU3aINU

2.2

YMeHue CTpouTh HEpaBHOMEPHBIE KOJbI, JOIYCKAaOIIUe
0JTHO3HAYHOE JIEKOJUPOBAHUE COOOIIEHH (TIp ePUKCHBIE KOBI);
UCMOJIb30BaTh MPOCTEUIINE KOJbl, KOTOPBI€ IO3BOJISIOT
00Hapy’KHUBAaTh U UCHPABIIATH OIIMOKU MPU MEpeaue TaHHbIX

2.3

Bnanenue TCOP CTUICCKUM aliraparom, ITO3BOJIAIOIINM
OCYHICCTBJIATSD IIP CACTABJIICHHUC 3a TaHHOT'O HATYPAJIbHOI'O YHUCJIa B
Pa3JINYHbIX CUCTCMAaX CUHHUCIICHUA

2.4

Bnanenue TCOP CTUICCKUM aliraparom, ITO3BOJIAIOIINM
BBITIOJIHATH npco 6p A30BaHUsA JJOTHYCCKHUX BBID a)I(C}H/Iﬁ,
HCIIOJIB3YA 3aKOHBI anre6p bI JIOTHUKH

I1o Teme ((I/IH(I)Op MaIlMOHHBIC TCXHOJOTI'M)»

3.1

YMeHune co31aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TOKYMEHTBI
U JIEMOHCTPAIMOHHBIE MAaTEpHANBl C  HMCHOJIb30BAHUEM
BO3MOKHOCTEH COBPEMEHHBIX ITPOrPAMMHBIX CPEJICTB U OOJIAUHBIX
CEpBHUCOB

3.2

YMeHne ucnosbp30BaTh TAaOJMYHBIE (pENSLMOHHBIE) 0a3bl
JAHHBIX, B YACTHOCTH, COCTABJISITh 3aIPOCHI B 0a3ax JaHHBIX (B
TOM YHCJIE BHIYUCIISEMBIE 3aIP OChI), BBITIOJIHITH COPTUPOBKY U
MOMCK 3amucel B 6a3e JaHHBIX; HATIOJIHSITH pa3paboTaHHYyIO 6a3y
JTAHHBIX

3.3

YMeHue HCIoNIb30BaTh JEKTPOHHBIE TAOJIWIBI IS aHAIN3a,
NP EACTaBICHUS U 00pabOTKU NaHHBIX (BKJIIOYAs BBIYMCIICHHE
CYMMBI, CpEIHETO apudmeTrueckoro, HanOOJIBIIErO
Y HAMMEHBIIEr0 3HAYEHUH, P EllIeHUE YpaBHEHUN)

IIpoBepsieMbIe 3J1€MEHTHI COAEPKAHUA

Kon [Ip oBep sieMblii 3JIEMEHT COAEP KAHUS
1 [{udposas rpaMOTHOCTD
1.1 | [Ipunanumne: pabotsl kKomnboTepa. [lep conanpHbIi KOMMbIOTEP . BBI60p
KOH(UTYpaluy KOMIbIOTEPa B 3aBUCUMOCTHU OT pEeIllaeMbIX 3a/1a4
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1.2

OCHOBHBIE TEHJCHLIUH Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHIL
[TapannensHble  BBIUMCIEHUA.  MHOTOIIPOLECCOPHBIE  CUCTEMBI.
Cynep KOMITBIOTEPHL. Muxkpokonrpomsiepsl.  PoboTtusupoBaHHble
IIp OU3BOJCTBA

1.3

daiimoBast cucrema. Ilowck B dainoBoit cucreme. OpraHu3amys
XpaHeHUsT U O0OpabOTKM [aHHBIX C HCIOJIb30BAaHUEM HHTEPHET-
CEpBUCOB, 00AYHBIX TEXHOJOTUI U MOOWIBHBIX YCTpP OMCTB

Teopernueckrie 0CHOBBI UHGOP MATUKU

2.1

Nudopmanus, 1aHHbIe U 3HAHUS. YHUBEPCAIbHOCTb JUCKPETHOIO
npeacrapienus nHpopmauuu. J[BonyHoe KOAUp OBaHUE

2.2

PaBHOMepHBIE M HEpaBHOMEP HbIE KOJIbI. YcnoBue dano

2.3

[Tonxoasr k wu3MepeHuto wuHpopmanuu. CynHOCTE 00BEMHOIO
(andaBuTHOTO) MOJX0/IAa K HU3MEPEHUI0 MHGOPMAIIUU, OIp eAeICHUE
OuTa C TOYKHU 3p eHUs ajihaBUTHOTO MOJIX0/1a, CBA3b MEXKIY Pa3MepoOM
andasuta u MHGOPMAIIMOHHBIM BECOM CUMBOJIA (B TP €MOJI0KEHUHN O
PaBHOBEPOSITHOCTH MOSIBIICHUSI CUMBOJIOB), CBSI3b MEXAY CIUHUIIAMU
nu3Mep eHust uHpopmauuu: out, 0aiir, Koait, MoOaiit, ['6aiit. CyuHoctb
COJIEPIKATEIBHOTO  (BEpOSTHOCTHOIO) TMOJAXO0Ja K  H3MEpPEHHUIO
uHGOP MAIUH, OTIPEIeIICHIE OUTa ¢ TIO3UIIMH COJEP KAHUS COOOIISHUS

24

Nudopmanmonnsie npoueccel. llepenaua mnpopmanmu. McroyHuk,
NPUEMHUK, KaHaJl CBSI3M, CUTHaJ, KoJaupoBaHue. VckaxeHue
uH(popmanuu npu nepenave. CKOpocTb Nepeaayn JaHHbIX [0 KaHAITY
CBsI3U. XpaHeHue HHPopMaluu, 00beM NaMsITH

2.5

Cucrempl. KOMIOHEHTHI CUCTEMBI U UX B3auMoaeicTtBue. CHUCTEMBI
yopaBlieHHus. YTpasieHue kak nH(opMaIMoHHbIH mmp otiece. OOpatHas
CBSI3b

2.6

Cucrembl cuucnenus. Pa3BepHyTas 3anuch MEIbIX U AP OOHBIX YHCET
B ITO3UIIMOHHBIX CUCTeMaX cuuciaeHus. CBOMCTBA IMTO3UIIMOHHOM 3aITHUCH
gyyciaa: KOJMWYECTBO IMdp B 3alvcH, MPU3HAK ACIMMOCTH YHCIIa Ha
OCHOBAHME CUCTEMbI CUUCIIEHHS. AJITOPUTM I€p €BOJIa LIEJI0T0 YHCIIA U3
P-u4HOM CcHCTEMBI CUMCIIEHUS B JIECITHYHYIO. AJTOPUTM TiEepeBoaa
KOHEUYHOU P-maHOM 1p 00 B 1eCATUIHY0. AJITOPUTM I€p €BO/IA IIEI0TO
YHClla U3 JECATUYHOM CHUCTEMbI CUHMCICHUS B P-nunyro. JIBomuHas,
BOCBMEpHUYHAs U IIECTHAAIIATEp MYHASI CUCTEMBI CUUCIICHUS, TP E€BOI
qyucen MEXKIY OTUMH CHCTeMaMu. ApudMeTHdecKue Oreparmn
B MMO3HUIIMOHHBIX CHCTEMAaX CUMCIICHUS

2.7

Hp CACTAaBJICHHUC LCIIbIX U BEHICCTBCHHBIX YHCCII B IIAaMATH KOMIIBIOTCD 4
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2.8

Komauposanne texctoB. KogupoBka ASCII. OnroOalTHBIC KOIUPOBKH.
Crammapt UNICODE. KoamupoBka  UTF-8. Onpenenenre
UHGOP MAITMOHHOTO 00BheMa TEKCTOBBIX COOOIIEHUI

2.9

KoaupoBanune nzobpaxkenuit. OueHka HHYOPMAIMOHHOIO 0O0BeMa
pacTpoBoro rpahuyecKoro u300pakeHus P ¥ 33JJaHHOM p a3pEIICHUN 1
riyouHe koaupoBaHus 1BeTa. KoaupoBanue 3Byka. OreHka
nHGOPMALIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX NP U 33JaHHBIX YACTOTE
JUCKp €TU3aLIMU U Pa3pAIHOCTH KOJIUP OBAHHUS

2.10

Anrebpa noruku. BreickassiBanus. Jlornyeckue omnepanuu. TaOauipl
WCTUHHOCTH JIOTUYECKHX ONEPalUN «IU3BIOHKIIUS, K KOHBIOHKIUSD,
«UHBEPCHUS»,  «UMIUTMKALMSI»,  «IKBUBaJEHUUs». Jlornueckue
BBIpAXKEHUA. BBIUUCIEHUE JIOTMYECKOTO 3HAYEHUS COCTaBHOIO
BBICKA3bIBAHUSI MPH M3BECTHBIX 3HAYCHUSIX BXOJSAIIMX B HEIO
AJIEMEHTapHBIX BbICKa3bIBaHUN. TaOJIMI[bI UCTUHHOCTU JIOTHMYECKUX
BBIp A)KEHUU. JIorMueckre onepanuy U Onepanui HajJ MHOKECTBAMI.
[Tpumepsl 3aKOHOB anTeOPBI TIOTUKHA. DKBUBAJICHTHBIC TP €00pa30BaHUI
morudeckux BeIpakeHuil. Jlormueckue Gyskmmm. Iloctpoenue
JIOTUYECKOTO BBIPKEHUS C TaHHOM Tabnwueit uctTuHHOCTH. Jlornueckrie
anemeHThl kKomnbtotepa. Tpurrep. Cymmarop. [Toctpoenue cxeMbl Ha
JIOTUYECKUX OAJIEMEHTaX MO JIOTHYECKOMY BBIPAXKEHUIO. 3alluch
JIOTUYECKOTO BBIP AXKEHUS IO JIOTUYECKOU CXEME

HNubopmanroHHble TEXHOIOTUN

3.1

TekctoBelil mpoueccop. PepmaktupoBanue u  (opmMaTUPOBAHME.
[IpoBepka opdorpadpuun wu rpammaruku. CpencrBa TMOWCKA
W aBTO3aMEHBI B TEKCTOBOM Iiporeccope. Mcnonab30BaHuE CTUIIECH.
CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
O6naunbie cepBuchl. KomnnektuBHass pabota ¢ JOKYMEHTOM.
NHCTpyMEHTHI peleH3upoBaHus B TEKCTOBBIX Mpoleccopax. Jlemosas
nepernncka.  Pedepar. IlpaBuma  muTHpOBaHHWSA  HWCTOYHHUKOB
n odopmieHus oudbanorpadpuuecknx ccoutok. Odopmienue crmcka
JUTEP ATy P bl
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11 KUIACC

IIposepsiembie

TpeOOBaHUsI K  pe3yJbTaTaM OCBOCHHMS  OCHOBHOM

o0pa3oBaTeJILHOM MPOrPaAMMBI

Kon
TP OBEPSIEMOTO
pe3yabTaTa

[IpoBepsieMble TIp eAMETHBIC P €3yJIbTaThl OCBOCHHSI OCHOBHOM
oOpa3oBarenbHON POTPAMMBI Cp €THET0 00IIET0 00pa30BaHMS

1

[To Teme «I{udpoBas rpamMOTHOCTE

1.1

Hanngue npencraBieHuid 0 KOMIBIOTEPHBIX CETIX U UX POJIU
B COBpPEMEHHOM MHpE; 00 O0mMMX NpHHIOHWNAX pa3paboTKu 1
(GYHKIIMOHUP OBaHUSI HHTEP HET-TIP WI0KSHUN

1.2

YMeHre  OpraHM3OBbIBaTH  JIMYHOE  HMH(OPMAIMOHHOE
IPOCTPAHCTBO C  HCHOJIb30BAaHUEM PA3JIMYHBIX CpPEJICIB
(P OBBIX TEXHOJIOTUI; TOHUMAHKE BO3MOKHOCTEN (PP OBBIX
CEpBHUCOB rOCy1apCTBEHHBIX YCIIYT, U (GPOBBIX
00pa3oBaTelIbHBIX CEPBHUCOB; MOHUMAHUE BO3MOMXHOCTEH
U OTrpaHUYCHUM TEXHOJIOTHHA MCKYCCTBEHHOTO HHTEIJIEKTA B
pa3iMuHbIX ~ 00JacTAX;  HAJW4yue  MpeacraBieHud 00
UCMOJIb30BaHUU UH(GOP MALIUOHHBIX TEXHOJIOTHA B
pa3au4HbIX MpodeccuoHalbHBIX chepax

ITo Teme «Teopernueckne OCHOBBI HHHOP MATHKI

2.1

BnaneHne  TeopeTMdyeckMM — anmaparToM, — ITO3BOJISIOLIMM
ompenensTh KpaTyalluwii MyTh BO B3BEUIEHHOM rpade
Y KOJIMYECTBO IyTE€H MEXAY BEpLIMHAMH Op NUEHTUP OBAHHOIO
alUKJINYecKoro rpada

[To Teme « ANTOpUTMBI U TIP OTP AMMUP OBAHHE»

3.1

YMeHrue YuTaTh W TIOHMMATh MPOTPAMMBI, P eaJnu3yoIue
HECJIOKHBIE aJTOPUTMBI 0OPaOOTKH YUCIOBBIX M TEKCTOBBIX
JTaHHBIX (B TOM 4YHCIIE MAacCHBOB M CHMBOJIBHBIX CTpOK)
HA BBIOpAHHOM [JI1 M3YUYCHHUS YHHBEPCAJbHOM SI3BIKE
p orpaMMHUpoBaHus BeIcOKoTo ypoBHs ([Tackans, Python, Java,
C++, C#); YMEHHUE AHAJIN3UPOBATH aJITOPUTMBI
C WUCMOJb30BaHMEM TaOJWIl TPACCUPOBKH;  OTp EACIATh
0e3 WCMOJIb30BaHMsSI KOMITbIOTEpA PE3yJIbTaThl BBIMOJIHEHUSI
HECJIOKHBIX MPOTPamMM, BKIIOYAIOMINX IUKJIbI, BETBJIEHUS M
MO OTP AMMBI,IIP U 3aJJaHHBIX UCXOIHBIX TaHHBIX
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3.2

YMenne MoauduIp oBaTh TOTOBBIC P OTPAMMBI JJIS P CIICHUS
HOBBIX 33/1a4, MCII0JIb30BaTh UX B CBOUX IIPOrpaMMax B Ka4eCTBE

noAnporpamm (mpoueayp, QyHKiuii)

3.3

YMeHnue peanu3oBaTh ATAalbl peHIeHHs 3a7a4 Ha KOMITbIOTEPE;
YMEHHUE pean30BbIBATh Ha BHIOPAHHOM JJISI U3YUECHUS SA3bIKE
np orpamMmMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java,
C++, C#) TunoBble aJIrOPUTMbI 0OpaOOTKU YUCEN, YHUCITOBBIX
MOCJIEIOBATENIBHOCTE M MAacCCHUBOB: MPEACTaBICHUE YKCIa B
BUJe Habopa TMPOCTBIX COMHOXWTENEH; HaXOXKJECHUE
MaKCUMalabHOU (MUHUMAJIbHOW) (P Bl HATYP aJIbHOTO YKCHIa,
3allMCAHHOTO B CHCTEME CYHUCIEHHMS C OCHOBAaHHMEM, HE
npepbiaronmM 10; Beruncnenre 0000IEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHMBa WJIM YHUCIOBOM MOCIEI0BaTEIbHOCTU
(cymMmMBI,  TpOM3BEACHUA  CpPEOHEr0o  apU(METUYECKOro,
MUHUMAJIBHOTO U MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA
DIIEMEHTOB,  YJOBJIETBOPSIOIIMX  33JJaHHOMY  YCIIOBHIO);
COPTHP OBKY 3JIEMEHTOB MacCUBa

[To Teme « M HbOpMaLIMOHHBIE TEXHOIOTHUID)

4.1

YMeHne Ucrorb30BaTh KOMITBIOTEPHO-MAaTEMaTHIECKIE MOICITN
IUIs aHalin3a OOBEKTOB U TPOIECCOB: POPMYyIMPOBATH 1IENTb
MOJIEITUP OBaHWsI, BBITIOJHITH aHAJIU3 P €3yJITaTOB, TTOJTY4EHHBIX
B XOJI¢ MOJICTTUPOBAHMUS;, OILICHUBATHh aJCKBATHOCTh MOJICIU
MOJCIUPYEMOMY OOBEKTy WM TPOILECCy; IIPEACTaBIATh
pE3yabTAaThl MOJCIUP OBAHHUS B HATIISITHOM BHUIC

HpOBepSleMble AJIEMEHTLI COACPKAaHUA

Kon

[IpoBep sieMbIl 2IIEMEHT COIEP )KAHUS

1

[udposast rpaMOTHOCTD

1.1

[IpMHUHMIIBI TOCTPOEHMS U AIIApPaATHBIE KOMIOHEHTBHI KOMITbIOTEPHBIX
cereii. CereBpie mpoTokonbl. Cerb MHTEpHET. Anpecauus B CeTH
Nurepuer. CucreMa JOMEHHBIX UMEH

Teopernueckrie 0CHOBBI HUHGOP MATUKU

2.1

Mopnenun u moxaenupoBanue. Llenn monpenupoBanus. COOTBETCTBUE
MOJIENN MOJEIupyeMoMy 00BeKTy wiau mpoueccy. Dopmanuzaims
npuknagHeix 3anay. [IpeacrasieHue pe3ysbTaToB MOACIUPOBAHUS B
BHUJIE, YIOOHOM i BOCHpUSTUS 4eloBekoM. ['paduueckoe
Mp €ICTaBJICHUE JAHHBIX (CXEMBbI, TaOIUllbl, IpaduKn)

44



®denepanpHas pabouas nporpamma | Madopmaruka. 10-11 kmaccer (60a30BbI yPOBEHD)

2.2

I'pader.  OcHoBHBIe  moHsATHA. Buael  rpados.  Pemenue
aJTOPUTMHUYECKHX 3aJ1a4, CBI3aHHBIX C aHATM30M TpadoB (ITOCTP OCHUE
ONTHMAJILHOTO TYTH MEXKIYy BeplniuHaMu Trpada, ompencieHre
KOJIMYECTBA P a3JIMYHBIX Iy TEH MEKy BEp IITMHAMH OPHUEHTHPOBAHHOTO
AIMKJINIECKOTO Tpada)

2.3

JlepeBbs. bunapnoe nepeBo. JIuCKpeTHbIC UTPBI ABYX UTPOKOB C ITOJIHOU
unpopmarmeit. [loctpoenune nepesa nepebopa BapHaHTOB, OTIHCAHKE
CTpaTeruy Urpbl B TAOJIMIHOU PopMe. BBIUTp BIIITHBIE CTP ATETHH.
Hcnons3oBanue TpadoB M JepeBbEB IMPH ONMUCAHUU OOBEKTOB U
TP OLIECCOB OKP yXKAIOILIETO MUpa

ANTOPUTMBI U NP OTPaMMUP OBAHUE

3.1

OmnpeneneHrue BO3MOXKHBIX PE3YyJbTAaTOB pabOThl  MPOCTEHIINX
aJTOPUTMOB  YNPABICHUS HUCHOJHUTEISIMU UM BBIYMCIUTEIBHBIX
anroputMoB. OnpesieneHue UCXO0THBIX JaHHBIX, TPU KOTOPBIX AITOPUTM
MOKET JaTh TpeOyeMbIi pe3yabTaT

3.2

DTanbl pemeHus 3ajad Ha KOMIbloTepe. S3bIK IporpaMMHUpOBaHUS
(ITackanb, Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIMH S3bIKa
Mp OrpaMMUpPOBaHUs. THIIBI TaHHBIX : IEJTOYHUCIICHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIE, Jornueckue. BerBiaenus. CocraBHbie ycioBus. [{UKIbI
c ycnoBueM. lluknel mo mepemeHHo#. Vcmosb3oBanme TaOHIL
TpacCup OBKH

3.3

Pa3zpaboTtka u mporpaMmHas peanu3alds ajJrOpUTMOB P ELICHUST
TUTMOBBIX 3ajaa4 0a30Boro ypoBHs. [IpuMepsl 3amad: aaropuTMbl
00pabOTKM KOHEYHOM YHCIOBOW MOCIEAOBATENBHOCTH (BBIYUCIICHHE
CyMM, TMPOU3BENCHUN, KOJIWYECTBA DJIIEMEHTOB C  3aJaHHBIMU
CBOWCTBAMH), AJITOPUTMbI aHajIW3a 3alUCH YHUCET B IMO3UIMOHHOU
CUCTEME CUMCIICHUS, AJITOPUTMBI PELIECHUS 3aJa4 METOI0M Iiep edopa
(mouck HauOOJBIIEro OOIIEro JNETUTENs JABYX HATYypalbHBIX YMCED,
MPOBEpPKA YKCIa Ha IPOCTOTY)

3.4

O6paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (QyHKUMM sI3bIKA
IporpaMMUp OBaHUs AJis1 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BETUUYUHBI (MACCUBBI). AJITOP UTMBI pa0OThI C 3JIEMEHTAMU
MaccMBa C OJHOKpPaTHBIM IMPOCMOTPOM MAacCCHMBa: CYMMHMpOBaHUE
AJIEMEHTOB MAacCHBa, IMOJCYET KOJHUYeCTBAa (CyMMbI) 3JIEMEHTOB
MacCuBa, YJOBJETBOPSIOUMX 3aJaHHOMY YCIOBHIO, HaXOXJCHUE
HauOOJbIIEr0o (HAMMEHBIIEro) 3HAauYeHUs JJIEMEHTOB  MAaCCHBa,
HaXO0XJEHUE BTOPOTO MO BEIUYMHE HAUOOJBIIETO (HAUMEHBIIETO)
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3HAYCHHMS, JIMHEMHBIM IIOMCK 3JIEMEHTA, IIEPECTAHOBKA 3JIEMEHTOB
MaccHBa B 00paTHOM IOP SIJIKE.

CopTupoBka ogHoMepHOro mMaccupa. [IpocTbie METOABI COPTHUPOBKU
(HampuMep, METO I My 3bIphKa, METO ] BEIOOPA, COPp THPOBKA BCTABKAMH).
[Toxmp orpammel

NudopmanmmoHHbIe TEXHOJIOTHH

4.1

AHanu3  JaHHBIX. OcHOBHBIE  3aJa4d  aHaJiu3a  JaHHBIX:
MPOTHO3UPOBAHKUE,  KJIAaCCH(PHUKAIMA,  KIacTepu3alus,  aHaIm3
oTknoHeHui. [TocnenoBareIbHOCTD pelIeHHs 3aa4 aHaIN3a JaHHBIX:
cOOp Tmep BUUHBIX TaHHBIX, OUMCTKA U OIIEHKA KauyeCTBa TaHHBIX, BEIOOD
1 (MJIHM) TTOCTP OCHHUE MOJIEITH, TP €00pa30BaHUE JaHHBIX, BU3Y aIM3aIIHs
TAHHBIX, MHTEPIIP €TAIUS PE3YIbTATOB

4.2

AHanu3 JMaHHBIX C TOMOIIBIO DJEKTPOHHBIX TaOiuIl. Beraucnenve
CYMMBI, CpEIHEro ap uhMETHIECKOT0, HANOOIBIIIETO W HAMMEHBIIIETO
3HAYCHUM AUaIa3oHa

4.3

KoMmnbroTep HO-MaTeMaTHYeCKUE MOJEIU. IJTallbl  KOMIIbIOTEPHO-
MaTeMaTHIECKOTO MOJICIIMP OBAaHHUS: TIOCTAHOBKA 3aJ1a4u, pa3padoTka
MO/IEJIU, TECTUP OBAHUE MOJIENIN, KOMIIbIOTEPHBIN SKCIIEP UMEHT, aHAJIU3
pEe3yAbTaTOB MOJICTUP OBAHUS

4.4

YucneHHoe pelieHre ypaBHeHUH ¢ TOMOILbIO T000pa napamerpa

4.5

Tabnuunble (p ensIMOHHBIC) 0a3bl TaHHBIX. TabmuIIa - TP €ICTABICHNS
cBegeHuil 00 omHOTHIHBIX 00bekTax. Iloie, 3ammcek. Kirou Tabnmipl
Pa6oTta ¢ roToBoii 6a30i#1 JaHHBIX. 3aIoJIHeHHE 0a3bl JaHHBIX. [1OHCK,
COpPTUPOBKA U (WIbTpalus 3amuceil. 3anpockl Ha BEIOOPKY JaHHBIX.
3anpockl ¢ mapaMmerpamu. Beraucisiemble MoJist B 3aIpocax.
MHoroTtabimynbie 0a3bl TaHHBIX. THIBI CBSI3EH MEXKIY TaOIUIIAMM.
3anpockl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX
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