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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHPOpMaTHKE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTenbHO TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke dhenepanbHON paboUeii MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHpOpMaTHKE Ha€T MpEACTABICHUE O IeNAX, OO0Ien
cTparerud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpeACTBaMU
uHpopMaTUKUd Ha 0a30BOM YpOBHE, yCTaHABIMBAET 0053aTeIbHOE MPEAMETHOE
coJiepiKaHue, MpeayCMaTPUBACT €ro CTPYKTYPUPOBAHHE IO pa3eiaM U TeMaM.

[Tporpamma o uHPOpPMATHKE ONPEACIAET KOTMUECTBEHHbIC U KaueCTBEHHBIC
XapaKTepUCTHKU y4eOHOT0 MaTepHasa sl KaXJI0To rojia u3yuyeHus, B TOM YHUCIIe
JUISL COZIEpPKATENIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEKYTOUHOU
aTTeCTalllU oOyyaronmxcs, BCEPOCCUMCKUX IPOBEPOUYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTECTAIUN).

[IporpaMmma 10 wuHOpPMAaTHKE SBISIETCSI OCHOBOW JUIS COCTABJICHUSA
aBTOPCKUX Y4EOHBIX MPOTPaMM, TEMATUUECKOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

[ensmu  u3ydyeHuss uUHGOPMATUKA HA ypOBHE OCHOBHOTO  OONIETO
00pa3oBaHMSI SIBISIOTCS:

¢bopMupoBaHHEe OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKd HH(POPMATUKH, TOCTHKEHHSIM HAYyYHO-TEXHUYECKOTO
nporpecca W OOIIECTBEHHOM MpPaKTUKH, 32 CUET PAa3BUTUSI MPEACTABICHUN 00
uHbOpMAIIMU KaK O BaKHEHIIEM CTPAaTETUYECKOM pEeCcypce Pa3BUTHS JIMYHOCTH,
rocy/apcTBa, OOIIECTBA, TOHUMAHHUS pOJIM HHPOPMAIMOHHBIX MPOIECCOB,
UHPOPMAIIMOHHBIX PECYpPCOB M HWH(GOPMALMOHHBIX TEXHOJOTHM B YCIOBHSX
uudpoBoil Tpanchopmanuu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTRA;

obOecrieueHre YCIOBUHM, CIIOCOOCTBYIOIIMX PAa3BUTHIO aJITOPUTMHUYECKOTO
MBIIUICHUS KaK HEO0OXOJUMOTO YCIOBUA MpOo(ecCHOHANBbHON NeATeIbHOCTH B
COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANOIArauero CrocoOHOCTh
oOyuaromerocsi pa3OuBaTh CIOXKHBIC 3a7aud Ha Oojiee MPOCThIE MOJ3aauu,
CpaBHUBATH HOBBIC 33/1a4 C 3aJ]a4aMU, PEIIEHHBIMU paHee, ONPEesaTh Iark Ass
JOCTIKEHUSI pe3yJIbTaTa U Tak Jaliee;

dbopMupoBaHHEe U pPa3BUTHE KOMIETCHLUUN oOOydJalomuxcss B o001acTu
UCIOJIB30BaHUsI HHPOPMAIITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTH, B TOM YHCIIE
3HaHWW, YMEHUH M HaBBHIKOB pPalbOTHl ¢ HH(pOpManMen, MporpaMMHUpPOBAHU,
KOMMYHHUKAIIUM B COBPEMEHHBIX HHM(PPOBBIX Cpelax B YCIOBHUIX OOecleyeHUus
uH(OPMAIMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaroIerocs;

BOCIIHTAHUE OTBETCTBEHHOTO U M30MPATEIHbHOTO0 OTHOIICHUS K MH(OpMALIUU
C y4€TOM MPaBOBBIX M 3TUYECKUX ACTIEKTOB €€ paclpoCTpaHEHHsI, CTPEMIICHHUS K
IPOJOJDKEHUIO 00pa3oBaHus B 00JacTM HH(MOPMAIMOHHBIX TEXHOJOTUHA U



CO3UJIATCIIbHOM JICSITEIBHOCTH C TPUMEHEHHWEM CPEJICTB HH(POPMAIIMOHHBIX
TEXHOJIOTHH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPaKaeT:

CYIIHOCTh HMHGOPMATUKHM KaK HAyyYHOM JUCHUIUIMHBI, HW3yYalolleH
3aKOHOMEPHOCTH MPOTEKAHUS W BO3MOXKHOCTH aBTOMATH3allMK WH(POPMAITMOHHBIX
MPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIC  O0JacTH  TpUMEHEHUS  WHPOPMATHUKH, TPEKIE  BCETO
nH(OPMAITMOHHBIC TEXHOJIOTHUH, YIIPABIICHUE U COITUANTBHYIO cepy;

MEXKIUCIMIUVIMHAPHBIA ~ XapakTep HWHPOpMATHKU ©W  WH(POPMAIIMOHHOM
JIEATEIILHOCTH.

N3yuenne wHDOpMATHKM  OKa3bIBA€T  CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMHpOBaHUEe MHUPOBO33PECHUS OOYUYAIOIIETOCS, €Tr0 KU3HCHHYIO ITO3HIIHIO,
3aKJIaJbIBa€T OCHOBHI  IOHWMAHWSI  TPUHIUIIOB  (PYHKIIMOHUPOBAHHS U
WCIIOJIb30BaHUs HH(POPMAIMOHHBIX TEXHOJIOTUM KaK HEOOXOJAMMOTO HHCTPYMEHTA
MPaKTUYECKU JIFOOOM JIeATeIbHOCTM W OJHOrO W3 Haubojiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHHW  COBPEMEHHOW  IMBUJIMA3ALIHM. Mmnorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JEATEeILHOCTH, OCBOCHHBIE O0YJaIONUMUCS TPU
W3y4YeHUH MH(OOPMATUKH, HAXOASIT MPUMEHEHHE KaK B paMKax o0pa30BaTEIbLHOIO
mporecca MNpU M3YYCHUH JPYTrux IMPEeIMETHBIX O00JacTel, Tak M B HHBIX
JKU3HEHHBIX CUTYallMSIX, CTAHOBATCS 3HAYMMBIMHU i1 (OPMUPOBAHMS KayecCTB
JUYHOCTH, TO €CTh OPHCHTHUPOBAHBI Ha (OPMHUPOBAHHE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJbTaTOB O0yUYECHUSI.

OcHoBHbIC 3a1aun yueOHOro nipeamera «Mudopmaruka» — copmupoBats y
00yJaroIMXCs:

MOHUMAaHUE TPUHIIUIIOB YCTPOWCTBA ¥ (YHKIIMOHUPOBAHUS OOBEKTOB
IU(POBOTO OKPYKCHHsI, TPEICTABICHUS 00 WCTOPUU W TECHIACHIMSIX Pa3BUTHUS
nHpopMaTuku nepuoja udpoBoit TpaHchopmaluu COBPEMEHHOTO 00IEeCTBa;

3HAHMS, YMEHUA W HaBBIKM T'PAMOTHOM MOCTAHOBKU 3a/1a4, BO3HUKAIOIIUX B
MPAKTUYECKON IEATETBHOCTH, JIJII WX PEIICHHS C MOMOIIBbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMCHHsSI W HaBBIKA (hOPMAIM30BAHHOTO OMHMCAHUS TOCTaBJIEHHBIX
3aJ1a4;

0a3oBble 3HaHHS 00 HMHGPOPMAIMOHHOM MOJICIMPOBAHMH, B TOM YHCIE O
MaTEMaTH4YECKOM MOJEIUPOBAHUY;

3HAHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp U YMEHUE NPUMEHSTH 3TH
3HaHUS IS TIOCTPOCHUSI aJITOPUTMOB pEILICHUS 3aJad MO0 MX MaTeMaTUYEeCKUM
MOJICIISIM;

YMEHHUS M HaBBIKM COCTAaBJICHUS MPOCTBIX IPOrpaMM IO IMOCTPOCHHOMY
aJTOPUTMY Ha OJHOM M3 SI3BIKOB IPOTPAMMHUPOBAHHUS BHICOKOTO YPOBHS,



YMEHHsI M HaBbIKM J(P(EKTUBHOTO HCIIOJIB30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOTpaMM (TIPIIIOKEHHI) 0011Iero Ha3HAYCHHS U WH()OPMAITMOHHBIX
CUCTEM JUIsl PEIICHUS C UX TMOMOIIBIO MPAKTHUECKUX 3a7ad, BJIaJieHue 0a30BBIMU
HOpMaMu HWH(OPMAIIMOHHOW OSTUKH M TIpaBa, OCHOBAMHU HWH(OPMAIIMOHHON
0€30IMacHOCTH;

yMEHHE TPaMOTHO HHTEPIPETUPOBATHh PE3YJIbTAThl PEHICHUS MPAKTUYECKHUX
3aa4 C TOMOIIBbI0 WH(GOPMAIMOHHBIX TEXHOJOTHHA, MPUMEHSATH MOJyYCHHBIC
PE3yNIbTATHl B IPAKTUYECKON JACATEITHHOCTH.

[lemn w 3amaum w3ydeHUss MHPOPMATHKH HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs  OIPEACTSAIOT CTPYKTYpY OCHOBHOTO COJCpXaHHUS Y4eOHOTo
MpeIMETa B BUJIE CIASAYIOMMX YETHIPEX TEMATHUECKUX Pa3/IEIIOB:

1 poBas rpaMOTHOCTH;

TEOPETUUECKIE OCHOBBI HHPOPMATHUKH;

AJITOPUTMBI U TIPOTPAaMMHUPOBAHKE;

UHPOPMAIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nndopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7
kiacce — 34 4Jaca (1 gac B Hemeno), B 8 kiacce — 34 yaca (1 yac B Hemento), B 9
kiacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYYEHUA
7 KIIACC

Hudgposasi rpaMOTHOCTH

KoMnbioTep — yHuBepcajJibHOE YCTPOHCTBO 00pa00TKH TaHHBIX

KoMmmbroTep — yHUBEpcagbHOE BBIYHCIUTEIBLHOE YCTPOMCTBO, padoTaroliee
o nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBL. MOOMIIBHBIE YCTPOUCTBA.

OCHOBHBIE KOMIIOHEHThl KOMIBIOTEpa W UX Ha3HaueHue. I[Ipomeccop.
OnepatvBHasT W JOJTOBPEMEHHAash IMaMsATb. YCTPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJ, JAaTYUKU MOOWIBHBIX YCTPOWCTB, CPEIICTBA OHMOMETPUUYECKOMN
ayTeHTHU(UKALIUH.

Hctopust pa3BUTHS KOMITBIOTEPOB M MPOTPAMMHOTO  OOecCIedeHUsI.
[TokoneHnust koMibrOTepoB. COBPEMEHHbBIE TEHACHIMU Pa3BUTHUS KOMIIBIOTEPOB.
CyInepKOMIBIOTEPHL.

[TapanienbHble BBIYUCICHHUS.

[lepconanpHbiii kKomMmbloTEp. [Iporieccop M ero xapakTepuUCTUKU (TaKTOBas
4acToTa, pa3psaHocTh). OmneparuBHas mnamsATh. JlonroBpeMeHHas NaMSTh.
VYerpoiictBa BBoAa U BbIBOA. OO0BEM XpaHUMBIX JAaHHBIX (ONepaTUBHAS MaMATh
KOMITBIOTEPA, HKECTKUM U TBEPAOTENbHBIA JUCK, MOCTOSTHHAS MaMITh cMapTdoHa)
Y CKOPOCTb JOCTYTIA JIJI PA3JIMYHBIX BUJIOB HOCUTEIIEH.

Texanka 6€30MaCHOCTH U MpaBUiia pabOTHI HA KOMITBIOTEPE.

IIporpamMmbl u JaHHbIE

[Iporpammuoe obGecnieyeHue KommbloTepa. [lpuknagHoe mnporpaMmMHoe
obecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucrembl
nporpamMmmupoBanus. [IpaBoBas oxpaHa NporpaMm U JaHHBIX. becriaTHeie u
yCIIOBHO-O€ecTuIaTHbIe porpaMMbl. CBOOOAHOE ITPOTrpaMMHOE 0OECIICUCHHE.

@aitnel 1 manku (katasnorw). [IpuHIUIEI MOCTpOCHUS (HAaHIOBBIX CHUCTEM.
[Tonmnoe ums daiina (manku). Ilyte k aitny (mamke). Pabora c daiinamu u
KaTaJIoTaMHd CpEJICTBAMU OIEPALlMOHHOW CHCTEMBI: CO3[IaHHE, KOIUPOBAHUE,
nepeMeIIeHre, IepeuMEHOBaHUE U yaaieHue (pailyioB u manok (katanaoron). Twrmbl
¢aitnoB. CoiicTBa ¢aitioB. XapakTepHble pa3Mepbl (PailyioB pa3imMYHBIX THUIIOB
(cTpaHuIla TEKCTa, ANEKTPOHHAsI KHHTA, (poTorpadwus, 3amuch NECHU, BUICOKIIHII,
MOJIHOMETpaXXHbIA (uibM). ApxuBanus AaHHbIX. Vcmonab30BaHHE MPOrpaMM-
apxuBaTopoB. DainoBeiii MeHekep. [lonck QaiaoB cpeacTBamMu orneparuoHHON
CUCTEMBI.

KommnbroTepHbie BUPYCHl U IPYyTUE BPEAOHOCHBIE MporpamMmbl. [Iporpammer
JUISL 3IIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



O60benunenne komneloTepoB B ceTb. Cerh MHTepHer. Beb-cTpanuna, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
uHbOpMaAIllMK MO KJIIOYEBBIM CJIOBaM W MO0 H300paxkeHHio. JlocToBepHOCTH
uHdopmaImu, noiayueHnoi u3z MurepHera.

CoBpeMeHHbIE CEepBHUCHl UHTEPHET-KOMMYHHKAIUH.

CereBoil 3THKET, 0a30Bble HOPMBI MH(MOPMAIIMOHHON STHUKUA W TpaBa Mpu
pabote B UnTepHere. Ctpareruu 6e3onacHoro noseaeHust B UntepHere.

Teopernyeckue 0CHOBBI HH(POPMATHKH

HNudopmanus u uHPOPMAIMOHHbIE IPOLECCHI

Nudopmarnusi — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

WNudopmanus kak cBeeHUS, MpeTHA3HAYCHHBIE JJI BOCIIPHUATHS Y€TIOBEKOM,
U  uHbopManusg Kak JlaHHbIe, KOTOpbIe MOTyT ObITh  00paboTaHbI
aBTOMAaTU3UPOBAHHOU CHCTEMOM.

JIuCKpeTHOCTh JTaHHBIX. BO3MOXKHOCTB ONMKMCAHUS HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MTOMOIIBIO TUCKPETHBIX TAHHbIX.

HNupopManimoHHble MPOLECChl — TMPOLECCHl, CBSI3aHHBIE C XpaHCHHEM,
nmpeoOpa3oBaHUEM U Tiepeaadei JaHHBIX.

IpeacraBiaenue nHpopmManumn

CumBos. AndaBut. MomHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIE U (hopMasibHBIE S3bIKH. AJI(ABUT TEKCTOB HA PYCCKOM
s3pike.  JIBowmunbld  andaBut. KommMuecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOMOWHaIuii) (UKCUPOBAHHOW JUTMHBI B nBondHOM andasute. [IpeoOpaszoBanue
moboro andaButa K ABOMYHOMY. KOJIMYECTBO pa3iMUHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B ajiaBUTE ONPEIeTEHHON MOLITHOCTH.

KoaunpoBanue cMMBOIOB OJHOTO anaBUTa C MOMOIIBI0O KOJOBBIX CJOB B
apyrom andasure, KogoBas TabIUIA, TEKOIUPOBAHUE.

JBonunbiii kox. [lpeacTtaBieHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOUYHOM ajiaBUTE.

Nudpopmanmonusiii 00bEM NaHHBIX. bUT — MHUHUManIbHas eEIUHUIIA
KonuyecTBa MWHPOpMAIMU — JIBOMYHBIN pa3pan. EnuHunel u3mMepeHus
nH(OpPMAITMOHHOTO 00bEMa NaHHBIX. bUT, 0alT, KUI0OaNWT, MerabaT, ruradanT.

CkopocTh nepenayu 1aHHbIX. EQUHUIBI CKOPOCTH TIEpeiauu JaHHbIX.

KomupoBanne TekcToB. PaBHOMEpHBIM KOJ. HepaBHOMEpHBIM  KOJI.
KomupoBka ASCII. BoceMuOutHble koaupoBkH. [loHsiTHE O KOIMpPOBKAX
UNICODE. JlexogupoBaHue COOOIIEHUH € HMCHOJb30BAHUEM PABHOMEPHOIO U
HepaBHOMEpPHOTO Kojia. MHbopmarimonHbiii 00bEM TEKCTA.

Hckaxxenue nHpopMaiuu npu nepeaayge.

OO6mee mpenacrabiieHHe O MU(POBOM MPEJACTABICHUU ayJUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX IAHHBIX.



KomupoBanne 1Bera. IlBeroBeie w™omenu. Mogens RGB. I'myOuna
KoaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpexactaBieHue uzoOpaxeHuil. [lukcens. Ouenka
uH(OPMAIMOHHOT0 00bEMa rpadMueCKUX JaHHBIX JJI1 PACTPOBOTIO N300paKEHHUSL.

KonupoBanne 3Byka. Pa3zpsanHocts u yactora 3anucu. KoinuecTBo kaHAIOB
3aIHCH.

OlneHKa KOJMYECTBEHHBIX IMApaMETPOB, CBS3AHHBIX C MPEACTABICHUEM H
XPaHEHHEM 3BYKOBBIX (pailiioB.

HNudopmManuoHHbIe TEXHOJIOTMH

TekcTOBbIE JOKYMEHTBI

TekcToBbIE MOKYMEHTBI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHHIlA, a0d3ail,
CTpOKa, CJI0BO, CHMBOJI).

TeKkCTOBBIM TpOIECCOp — MHCTPYMEHT CO3JaHUs, PEIAKTHUPOBAHUS W
dbopmarupoBanus TekcToB. IIpaBuia Habopa Tekcra. PenmakTupoBaHue TeKcTa.
CpoiictBa cuMmBosioB. [pudt. Tunsl mpudrToB (pyOieHble, C 3acedykamu,
MoHompuHHbIe). [lomyxupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3alles:
rpaHullbl, a03alHbIM OTCTYN, MHTEPBAJ, BhipaBHUBaHUE. [lapameTpbl CTpaHUIIBI.
CruneBoe ¢popMaTupoBaHUE.

CrpykTypupoBaHue HH(POPMAIMKM C TOMOIIBIO CHOUCKOB U  TaOIuIl.
MHuoroypoBHeBble criuckd. [JoOaBiieHre TaOiuI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka n3o00paxeHunii B TEKCTOBbIE JOKyMEHTBL. OO0TeKaHuEe M300paKeHHit
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIN TOKYMEHT auarpamm, (Gopmyi, HyMmeparuu
CTpaHULl, KOJIOHTUTYJIOB, CChUIOK U JIPYTUX AJIEMEHTOB.

[IpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. ['010COBOI BBOJ TEKCTA.
OnTuyeckoe pacno3zHaBaHue Tekcra. KommbrorepHsblil nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 1151 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HaKOMCTBO C TIpaUUecKUMU pefakTopamu. PacTpoBble PHUCYHKH.
Hcnonp3oBanne rpauaecKux MPUMUATHBOB.

Omnepanuu perakTupoBaHus rpaduIecKux 00bEKTOB, B TOM YHUCIIE IU(PPOBBIX
dortorpaduii: u3MeHeHHe pasmepa, oOpe3ka, MOBOPOT, OTpakeHue, paboTa c
obnacTssMu (BbIENICHHWE, KOMUPOBAHHWE, 3aJMBKA IIBETOM), KOPPEKIUS I[BETA,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeICTBaMH TEKCTOBOIO MPOLECCOpa WM APYTHX Hporpamm (MpUIIOKEHHMN).
JloOaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJbTUMeIUHHbIC IPE3eHTAIUU

[ToaroroBka MyJIbTUMEIUUHBIX Mpe3eHTanuii. Cnaiia. JlobaBneHnue Ha ciaig
TekcTa U n3o0pakeHuit. PaboTa ¢ HECKONIBKUMU ClaliAaMH.



JloGaBieHre Ha clai]l ayIMOBU3YaJIbHBIX JaHHBIX. AHUMAIU. [ UIIepCChIIKH.
8 KJIACC

Teopernueckune 0CHOBbI HHPOPMATHUKH

CucremMbl CUHCIeHUS

Hemo3uimonuble #  TMO3UIIMOHHBIE CHUCTEMBI  CcUUCIeHUS. AJjdaBur.
OcHoBanue. Pa3zpépHyTast popma 3anucu uncia. [lepeBoa B 1eCITUIHYIO CUCTEMY
YHUCeJ, 3aMUCAaHHBIX B IPYTUX CUCTEMAaX CUUCIICHUSI.

Pumckas cuctema cuuciieHus.

JIBonuHas cucrema cumcieHud. IlepeBoa uenbix yucen B npeaenax ot 0 1o
1024 B 1OBOMYHYIO CHCTEMY CUHCICHUA. BocbMepHuHasi CUCTEMa CUMCIICHUS.
[lepeBoj uKcen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JIECATUYHYIO CUCTEMBbI
u oOparHo. IllectHanumarepuunas cucrema cuucieHus. llepeBox uwmcen wu3
HIECTHAAIATEPUYHOM CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO M JECSITUUYHYIO
CHUCTEMBI U 00paTHO.

Apudmerrnueckue oneparuy B TIBOUYHONU CUCTEME CUUCIICHUSI.

JJ1eMeHTbI MATeMaTHYEeCKOMH JIOTHKH

Jlornueckue BhICKa3bIBaHUs. Jlormueckne 3HAueHMUS  BBICKA3bIBaHUIA.
DJIEMEHTapHbIE M COCTABHbIC BBICKA3bIBaHUs. JIOTMYECKHUE OMEpaluu: «u»
(KOHBIOHKIIMSI, JIOTHUYECKOE YMHOXKCHHE), «WIN» (AU3BIOHKIMS, JIOTHYECKOe
CJIOKEHHE), «He» (Joruueckoe oTpuiianue). Ilpuopurer TOrHyecKux omeparuu.
OnpeneneHue UCTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHHI 3HAYCHUS
WCTUHHOCTH BXOJSIIIMX B HEro SJEMEHTapHbIX BbICKa3bIiBaHMWil. Jlornueckue
BeIpakeHus. IlpaBuia 3amucu JIOTHYECKMX BbIpakeHUU. IlocTpoenuwe TabmuIl
MCTUHHOCTH JIOTUYECKUX BBIPAKCHUMH.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTUYECKMMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMMPOBAaHNE

HcnosHuTeIM U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU

[Tonstue anroputma. VICHOJHUTENW aIrOPUTMOB. AJTOPUTM Kak IUJIaH
YIIPaBJICHUS UCIIOJTHUTEIIEM.

CpotictBa anroputma. CrocoObl 3amucy anropuTMa (CIOBECHBIA, B BHUJC
OJIOK-CXEMBI, TPOrpamMma).

AnropuTMUYECKHEe KOHCTPYKIMHU. KOHCTpyKIMs «cienoBaHuey. JIMHEHHbIN
anroputM.  OrpaHMYE€HHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOKHOCTH
MPETyCMOTPETh 3aBUCUMOCThH TOCJIEI0BATEIBHOCTA BBITIOJHIEMBIX JCHCTBUH OT
UCXOHBIX JTAHHBIX.

KoHcTpykiust «BeTBICHUE»: TMONMHAS W HemoiHas ¢Gopmbl. BeimonmHenue u
HEBBINTOJHEHUE YCJIOBHUS (MCTUHHOCTh M JIO)KHOCTh BbICKasbiBaHUs). [IpocTeie u
COCTaBHBIC YCJIOBHS.



KoHCTpyKIust «IOBTOPEHUS»: IUKIBI C 3aJaHHBIM YHUCIOM TOBTOPEHHM, C
YCIIOBHEM BBITIOJIHEHUS, C IEPEMEHHON LIUKJIA.

PazpaboTtka nmnst popmanpbHOTO HMCHOJHUTENS aIrOpUTMa, MPHBOMSIIETO K
TpeOyeMoMy pe3yibTaTy TIpU KOHKPETHBIX HCXOJHBIX JlaHHbIX. Pa3paboTka
HECJIOXKHBIX ~aJTOPUTMOB C HCIOJIb30BAHMEM IIUKJIOB W BETBICHHM s
ynpaBieHus: (HOpMaNTbHBIMA HMCIOJHUTEISIMA, TakuMu Kak Pobot, Yepemamika,
Yepréxauk. BeinoliHEHWE  anroOpuTMOB BpPYYHYIO M HA  KOMIIBIOTEPE.
CHUHTaKCHYECKUE U JTOTHYECKUE OIMOKU. OTKa3bI.

S3BIK IpOrpaMMHpPOBAHUSA

A3pik mporpammupoBanusi (Python, C++, Ilackane, Java, C#, llkonbHbid
AnroputmMudeckuid fA3bIK).

CucremMa npOrpaMMHUpPOBAHMS: PENAKTOP TEKCTa IPOrpamm, TPaHCIATOP,
OTJIATUHK.

[lepemennas: tum, umsi, 3HaueHue. Llenbie, BEHIECTBEHHbIE U CUMBOJIbHbBIE
nepeMEeHHbIE.

Omneparop mnpucBauBaHus. ApU(METHYECKHE BBIPAKCHHUS W TOPSAOK HUX
BbIluKclieHud. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYMCIEHHOE JIEJIEHUE, OCTAaTOK
OT JIeJICHUSI.

Bernenus. CocraBHble YyCHOBHSI (3alUCh JIOTUYECKUX BBIPAXKEHUN Ha
U3y4aeMoOM sI3bIKke MporpammupoBaHus). HaxoxaeHnne MUHUMyMa U MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX umuceln. PellieHre KBaIpaTHOTO YpaBHEHUS, UMEIOLIETO
BEILIECTBEHHbBIC KOPHHU.

JuanoroBasi oTJajJka WPOrpaMM: [IONIArOBOE BBIMIOJIHEHHUE, MPOCMOTP
3HAQYE€HUM BEJIMYWH, OTIAJ0YHBIN BBIBOJI, BEIOOP TOYKU OCTaHOBA.

[Mukn c ycnoBueM. Anroput™m EBknmnma amns HaxXoXAEHUS HaUOOJBILIETO
oOmiero AenuTens JByX HAaTypalbHBIX 4ucesl. Pa3OueHue 3amucu HaTypajibHOTO
Yyclia B MO3UIIMOHHON CHCTEME C OCHOBaHMEM, MEHBIIMM WJIM paBHbIM 10, Ha
OTJIENbHBIE LIU(PBHI.

[Muksn ¢ mepeMeHHON. AJTrOpUTMBbI MPOBEPKH AECIUMOCTH OJHOTO LIEJIOT0
YHUCJIa Ha JPYroe, MPOBEPKU HATYpPaJbHOI0O YHCIIa HA IPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 0O0paboTka cTpok. [1oACUET YacTOTHI MOSIBICHUS] CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKIMM 1711 00pabOTKH CTPOK.

AHAJIN3 AJTOPUTMOB

OnpeneneHne BO3MOXKHBIX PE3YyJIbTAaTOB padOThl AJITOPUTMA HPH JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEIENICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOSIINX K JAHHOMY pe3yibTaTy.

9 KJIACC



udpoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEepHET U cTpaTernu 6€30MacHOrO NMoBeIeHus B Heil

I'mobansHas cete UnTepHer. [P-anpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTo1bl HHIMBUIYAIBHOTO U KOJIJIEKTUBHOI'O pa3MeElIeHUs HOBOM MH(pOpMaIIUK B
WUnrtepHere. bonbiune naHHble (MHTEpPHET-IAHHbIE, B YacCTHOCTH JaHHbBIC
COIMAJIBHBIX CETEeH).

[Tonsitue 00 wHGOPMAITMOHHONW 0€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0€30MacHOCTU TpU padoTe B TNI00ATBHOM CETH U METOJbI MPOTUBOJCUCTBUS UM.
[IpaBuna Oe3zomacHoM ayTeHTHU(UKAIMU. 3alMTa JHUYHOW HMHPOpMalUU B
Unrtepnere. bezonacueie crpaterun noseneHus B Uurepuere. Ilpenynpexnenue
BOBJICUCHUSI B JECTPYKTUBHBIE M KPUMHHAJIbHBIE (DOPMBI CETEBON AKTUBHOCTU
(xubepOyIMHT, GUITUHT U ApyTHE HOPMBI).

Pabota B uH(OPMaLIMOHHOM NMPOCTPAHCTBE

Bune! nestensHoctr B IHTepHETE, UHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHl (MOYTOBasi ciyk0a, BHUACO-KOH(DEPEHI-CBI3b U JPYTUE), CIPABOUYHbIC
ciykObl (KapThl, pacHmUCaHHsl W JPYTU€), TIOUCKOBBIE CIYXOBI, CIY>KOBI
OOHOBJICHHS TPOrpaMMHOr0 obecreyeHuss W Apyrue cinyk0el.  CepBHCHI
rocyapcTBeHHbIX ycnyr. O0nauHble XpaHWIuIia JaHHbX. CpelicTBa COBMECTHOM
pa3paboTku JOKyMeHTOB (oHJaiH-oduck). [IporpaMmMmHoe obecrieueHne Kak BeO-
CEPBUC: OHJIAWHOBBIE TEKCTOBBIE U rpadUUYECKUE PENAKTOPHI, CPelbl pa3padOTKU
Iporpamm.

TeopeTuyeckne 0CHOBbI HH(POPMATUKHI

MopeaupoBaHue KaKk MeTO/l O3HAHUS

Mopnens. 3amauu, pemaeMble ¢ MOMOIIbI0 MojaenupoBanus. Knaccudukanuu
moneneil.  MarepuanbHbele  (HaTypHble) ©  WHGOPMAlMOHHBIE  MOJIEIH.
HenpepsiBable n nuckpeTHbie Mmoaenu. Mmurannonnsie moaenu. IrpoBeie Mmoaenu.
OneHka  aJeKBaTHOCTH  MOJEIHU  MOJIETUPYEMOMY  OOBEKTY H  LEsIM
MOJIEJIMPOBAHUSI.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBIeHUE OTHOIICHHUS.

ba3pl mannpix. OTOOp B Tabiuile CTPOK, YIOBIECTBOPSAIOIIUX 33JaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpuUEeHTUPOBAHHBIE M HEOPHUEHTHUPOBAHHBIE
rpadel. [lnuHa (Bec) peOpa. BecoBas matpunia rpada. [lnuHa myTH Mexmy
BepminHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepiivHa
(MCTOYHUWK) U KOHEYHAs BEpIIMHA (CTOK) B OPHCHTHUPOBAHHOM Tpade. Brruncienue
KOJIMYECTBA IyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmmnHa (y3en), JuCT, pebpo (myra) aepea. BricoTa
nepesa. [lognepeBo. Ilpumepsl ncnonb3oBanus AepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIepEBa.



[loHATHE MaTEMAaTHYECKOM MOJENIU. 3aJaud, pElaeMble C IMOMOUIBIO
MaTeMaTU4YECKOro (KOMIBIOTEPHOT0) MoAeIrpoBaHusl. OTIuyue MaTteMaTUYeCKOu
MOJEIM OT HATYPHOH MOJIETM U OT CJOBECHOr0 (JIMTEPATypHOTO) OIMHCAHUS
00BbeKTa.

OTanbl KOMIIBIOTEPHOTO MOJIETIMPOBAHHUS: MTOCTAHOBKA 3aJa4M, MOCTPOCHHE
MaTeMaTUYECKOW MOJIEIH, MMPOrpaMMHas peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHUE MOJICIIH.

AJITOPUTMBI H IPOTPAMMMPOBAHNE

Pa3paborka aJiropuTMoB M NpOrpamMm

Pazbuenue 3amaun Ha noazagadyd. COCTaBI€HHE AITOPUTMOB U MPOTPAMM C
WCIIOJIb30BAaHUEM BETBJICHUH, IMKIOB M BCIOMOTATENbHBIX AJITOPUTMOB IS
YOPABJICHHUS WCIIONHUTENeM POOOT Wim ApyruMU HCTIOTHUTEISIMU, TaKUMHU Kak
Yepenamika, YepTEKHUK U JPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa TIPOrPAMM, PEATU3YIOIINX TUIIOBBIE AITOPUTMbI 0OPaOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonpHbI ATropuTMHUUEeCKUN SA3bIK): 3aI0JTHEHUE YHCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJIA
YUCEJ, HAXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCCHBA, JIMHEHMHBIA MOMCK 3aJaHHOIO
3HAQYEHUsT B MACCUBE, IMOACYET DIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HaXOXKJIEHHME MHUHUMAJIBHOTO (MaKCHUMAaJIbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHMMAJIBHOTO W MAaKCHUMAaJbHOTO 3HAYEHHUS DJIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YIOBJIETBOPSIONINX 33JTAHHOMY YCJIOBHIO.

YupasJjieHue

VYmpasnenue. Curnan. O6patHas cBs3b. [logyueHue curHanoB ot UGPOBBIX
NAaTYMKOB (KacaHus, pacCTOSHMs, CBeTa, 3BykKa W jApyroro). Ilpumepsi
WCIIOJIb30BAHUSI ~ TIPUHIIMIIA OOpaTHOM CBS3M B CHUCTEMax  YIpaBICHUS
TEXHUYECKUMU YCTPOMCTBAMU C TOMOIIBIO JaTYMKOB, B TOM YHUCJIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YMNPABIICHUS JIBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHAas JIMHUS aBT03aBOJIa, ABTOMATU3MPOBAHHOE
yIpaBJ€HHUE OTOIJICHUEM JJ0OMa, aBTOHOMHAS CUCTEMa yIIPaBJIEHHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOTMH

JIeKTPOHHBIE TA0JIUIIBI

[TonsiTue 00 37eKTPOHHBIX TabiULax. TUIBI TaHHBIX B STYEHKaX AJIEKTPOHHON
tabymnpl. PemaktupoBanne u (popmatupoBanue Tabnwi. BerpoeHHble GyHKIIUN



JUIs TIOMCKAa MaKCHUMyMa, MMHMMYyMa, CYMMbl M CpPEAHEro apu(MeTH4eCcKOro.
CopTupoBKa JaHHBIX B BbIACNEHHOM Auama3oHe. llocTpoeHue auarpamm
(ructorpamMma, Kpyropas JAuarpamMma, TOo4euHas auarpamma). Beibop Tuma
arpammsl.

ITpeoOpa3zoBanue popmyn npu KonupoBaHuM. OTHOCUTENBHAsL, a0COJIIOTHAS
U CMEIIaHHAas aJipecarusl.

VYcioBHBIE BBIYUCICHUST B AJEKTPOHHBIX Talnumax. CyMMHpOBaHUE H
NOJCYET 3HAYEHMH, OTBEYAIOLIMX 3aJaHHOMY YycioBHIO. OOpaboTka OO0NbIIMX
HaOOpPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B AJIEKTPOHHBIX TAOIUIIAX.

NudopmanuoHHbIe TEXHOJOTHU B COBPEMEHHOM 0011IeCTBE

Ponb mHGOpMAITMOHHBIX TEXHOJIIOTUNA B PA3BUTUU SKOHOMHUKU MHpPA, CTPAHBI,
peruona. OTKpBITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsa3annbie ¢ UHOOPMATUKON U HHPOPMAITMOHHBIMHA TEXHOJIOTUSMHU:
BeO-IM3aiiHEep, MPOrPaMMUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKEHHIH,
TECTUPOBIIMK, apXUTEKTOp IPOrPAaMMHOIO OOECHEUEHUs, CIEUUATUCT II0
aHaJM3y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA

W3yuyenne wuHPOpMATUKM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HaIpaBJI€HO Ha JOCTHMKEHUE OOYYarOIMMHUCS JIMYHOCTHBIX, METAlPEAMETHBIX U
IPEAMETHBIX PE3YJIbTaTOB OCBOCHHSI COJAEPKAHMS YUEOHOTO MpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMyHOCTHBIE pe3yNbTaThl HMMEIOT HANPAaBICHHOCTh HA pEILICHHE 3a1a4
BOCIHUTAHUSA, PA3BUTUA U COLHUANIM3AINH OOYYaIOUIUXCS CPEACTBAMH Y4YEOHOTO
peaIMeTa.

B pesynbraTte wu3yueHuss MHPOPMATHKM HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydarouierocs OyayT cOpMHUpPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pe3yJIbTaThl B YaCTH:

1) IaTPHOTHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HAacleJIM0, MOHMMaHUEe 3Ha4YeHHUs] MHPOPMATUKU KaK HAYKH B >KU3HU
COBPEMEHHOT0 OOIIeCTBa, BJIaJICHUE JOCTOBEPHOM HH(pOpMalMe O MepesoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHUSX B o00sacth WHHOPMATHKU U
UH(POPMAIIMOHHBIX TEXHOJIOTHM, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O
udpoBoil TpaHchopmauu COBpEMEHHOTO OOIIECTRA;

2) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OpHEHTAIMs Ha MOpaJbHbIE IECHHOCTH U HOPMBI B CUTYAaIlUsX HPABCTBEHHOIO
BbIOOpA, TOTOBHOCTh OLIEHUBATH CBOE MOBEJAEHUE U MOCTYIKH, a TAKKE IMOBEJICHNE
Y TIOCTYIKH APYTUX JIFOJEH ¢ MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAaHMS TIOCJIEICTBUM IIOCTYNKOB, AKTUBHOE HENPUATHE ACOLMAIBHBIX
MIOCTYNKOB, B TOM uunciie B IHTEpHETE;

3) rpaaaHCKOr0 BOCIIMTAHUSA:

NPEACTABICHHE O COLMUAJIBHBIX HOpPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIGKTMBE, B TOM YHCIE€ B COLMAIBHBIX COOOILECTBAX,
coOmro/ieHre TpaBuUi O€30MaCHOCTH, B TOM YHCJIE HaBBIKOB O€30MaCHOTO
MOBEJCHUS B HHTEPHET-CpElle, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JEATEIbHOCTH TPU BBIIOJHEHUH YYE€OHBIX, MMO3HABATENbHBIX 3a]a4, CO3/IaHHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aHMMOIOHHUMAHHWIO W B3aMMOIIOMOIIN B
nporecce 3Toi y4eOHOM 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATH CBOE MOBEJAEHUE U
MOCTYNKH CBOMX TOBApHUIIEH C IMO3HUIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MMOCIEACTBHI MOCTYIKOB;

4) IeHHOCTe HAYYHOT 0 MIO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUECKUX MpPEICTaBIeHU 00 WH(OpMaIuy,
UH(OPMAITMOHHBIX nporeccax U UH(OPMAIMOHHBIX TE€XHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHsA HAyKH M OOILLECTBEHHOU
MPAKTHKU U COCTABIISAIONIMX 0a30BYI0 OCHOBY JIJIsl HOHUMAaHHUS CYIIIHOCTH HayYHOU
KApTUHBI MUPA;

UHTEpeC K OOYYEHUI0 U MO3HAHUIO, JH0OO03HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K C€aMOOOpa30BaHHIO, OCO3HAHHOMY BbIOOPY HAIIPaBICHHOCTH U
YPOBHSI 00y4Y€HUs B JaJbHEHIIEM;

OBJIAJICHUE OCHOBHBIMH HABBIKAMM MCCIENOBATEIBCKOU JIEATEIBHOCTH,
YCTaHOBKAa HAa OCMBICIIEHUE OIbITa, HAOMIOJEHUH, MOCTYNKOB W CTPEMJICHHE
COBEPILECHCTBOBATh IIyTH JOCTH)KCHUS WHIMBUAYAJIbHOTO M KOJUIEKTUBHOIO
0J1aronoyyus;

c(hOpMUPOBAHHOCTh MH(GOPMAIIMOHHON KYJIBTYPHl, B TOM YHCIIC€ HAaBBIKOB
CaMOCTOSITENIbHOM paboOThl ¢ Y4YEOHBIMU TEKCTaMH, CIPABOYHOW JHMTEPaTypOH,
pa3HOOOpa3HBIMU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHM, a TaKKe YMEHHUS
CaMOCTOSITENIBHO OIPENENATh 1€ CBOEro OOy4YeHUs, CTaBUTh U (OPMYJIUPOBATH
Ui ceOs HOBbIE 3a/aud B yué0e M I03HABATEIbHOW JEATEIbHOCTH, Pa3BUBATH
MOTHBBI Y HHTEPECHI CBOEH IT03HABATEIIBHON IESITENBHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3/I0pOBbIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 XKU3HHU, B TOM 4YHUCIE U 3a CYET
OCBOEHHUSI U COONIOJIeHUsT TpeOOBaHMM O€30MacHOM SKCIUIyaTallud CpelCTB
UHGOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHUS:

UHTEpEC K MPAaKTUYECKOMY H3Yy4YeHHIO Ipodeccuili u Tpyna B cdepax
npo¢ecCUOHaIbHON NEeATENbHOCTH, CBSA3aHHBIX C MH(POPMATHKOM,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX HAyKH MHPOPMATHKU M HAYyYHO-TEXHUYECKOT0 MIPOorpecca;

OCO3HAaHHBIM BBHIOOP M  IOCTPOCHME WHAUBUAYAIbHOM  TPAEKTOPUU
o0Opa3oBaHMsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

OCO3HaHHE TJI00ATbHOTO XapaKTepa SKOJOTHMYECKUX MpoOJIeM M myTed uX
pelieHuss, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH WH(POPMALMOHHBIX M
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

8) ananTanmuu o0y4yaruerocss K U3MEHSIIOIIMMCH YCJIOBUSIM COLMATbHOM
U IPMPOJHOM Cpeabl:

OCBOEHHE O00yYaroIMMHCS COLIMAJIBHOTO OIbITa, OCHOBHBIX COLMAJIBHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYIIEH AEITEIBHOCTH BO3pacTa, HOPM U IIPABUII
OOLIECTBEHHOI'O OBEAEHNUS, (POPM COLMAIBHOM JKU3HU B IPYIINAx U cOOOLIECTBAX,
B TOM YHUCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAIIPEJMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMporpaMMbl 1O UHGMOpMaTHKE
OTpaXKal0T  OBJIAJICHUE  YHUBEPCAIbHBIMU  y4E€OHBIMU  JIEUCTBUSIMU  —
M03HABATEIILHBIMU, KOMMYHUKATUBHBIMH, PETYIISITABHBIMHU.

ITo3HaBaTebHBIC YHUBEPCAIbHBIC Y4eOHbIEC 1eiiCTBUSA

Ba3oBble Jiornueckue AeicTBUSA:

YMEHUE ONpENEsATh IOHATUSA, CO34aBaTh OO0OOLIEHUs, YCTaHABIUBATh
aHaJOTUH, KJIacCH(QUIMPOBATh, CaMOCTOATEIHHO BHIOMpATh OCHOBAaHUS U
KpUTEpUU JJIsl Kilaccu(UKaluy, yCTaHAaBIUBATh NMPUUMHHO-CIICICTBEHHbBIE CBS3H,
CTPOUTHb JIOTHYECKHE PACCYKIEHUS, JelaThb YMO3AKIIOUEHUs (MHIYKTUBHBIE,
JEAYKTUBHBIE U [10 aHAJIOTUH) U BBIBOJIbI;

YMEHHE CO3/1aBaTh, MPUMEHITh M MPEoOpa3OBbIBATh 3HAKM U CHUMBOJIBI,
MOJIEIH U CXEMBI JJIsl pEIEHUs Y4eOHbIX U TIO3HABATENbHBIX 3a/1a4;

CaMOCTOSITENIBHO BBIOMpATh croco0 penieHusl yueOHoW 3a1auM (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHUs, BBIOMpaTh HauOosiee MOAXOASIIUN C YYETOM
CaMOCTOATEJIHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBU:

(GopMyIupoBaTh BONPOCHL, (UKCHUPYIOIIME pPa3pblB MEXKIY pEATbHbIM U
JKeJIaTeIbHBIM COCTOSTHUEM CUTYaIlMH, 00bEKTA, U CAMOCTOSITENIbHO YCTaHABIUBATD
VCKOMOE U JIaHHOE;

OILICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(GOPMAIIUIO, TTOTYUCHHYIO
B XOJI€ MCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOYKHOE JajbHEHIEE pa3BUTHE MPOLIECCOB, COOBITUN U
UX TOCJIEACTBUS B QHAJIOTMYHBIX WIH CXOIHBIX CHTyalUsX, a TAKKE BBIJBHUIaTh
IPEANOI0KEHN 00 UX PA3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

BBISIBJIITh JeUIUT HH(DOpMALMM, JAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
IIOCTABJICHHOW 3a/1a4u;

IPUMEHATh PA3IMYHBIE METOJbI, HHCTPYMEHTBI M 3aIIPOCHl NPU IIOMCKE U
orOope HHQOpPMAIMK WM JAHHBIX M3 HMCTOYHHMKOB C YYETOM MPEIIONKEHHON
yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUECB;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh MW HUHTEPHPETUPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTUMAlbHYIO  (OpMY  MpPEICTABICHUS
uHbOpMaAllMl W WJUTIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMHU,
JauarpaMmmamu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU,

OLICHMBATh HAAE&KHOCTh MH(OpPMALMM IO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO;



3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIE YueOHblIe 1eiicTBUSs

OOwmenue:

COTIOCTABJISITh CBOU CYXKACHHSI C CYKJIECHUSIMU JAPYTUX YYAaCTHUKOB TUANOTra,
oOHapyXUBaTh pa3Iu4Ke U CXOACTBO MO3UIIHII;

nyOJIMYHO TIPEICTABIATh PE3yIbTaThl BBIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIIOBAHMUSI, TPOCKTA);

CaMOCTOSITEJIbHO ~ BBIOMpaTh (QopMarT BBICTYIUIEHHS C Y4€ToM 3a7ad
Npe3eHTAllMd U OCOOEHHOCTEW ayJIWTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCMIOIB30BAHNEM WILTIOCTPATUBHBIX MAaTEPHAIIOB.

CoBMecTHAas 1eSIT€IbHOCTD (COTPYAHUYECTBO):

IOHUMATh U HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThl MpH pelIeHUH KOHKPETHOH MpoOJieMbl, B TOM YHWCJIE HpPU CO3JaHUH
UH(GOPMAIMOHHOTO IPOAYKTA;

OPUHUMATH 1I€7h COBMECTHOW HMH(OPMAIIMOHHOW AESATENBbHOCTU MO cOopy,
o0OpaboTtke, mepenade, ¢GopMainzauuu WHPOPMAIUY, KOJJICKTUBHO CTPOHUTH
JeUCTBUS MO e€ JOCTIKEHHIO: PACHpPEeelsiTh POJIH, JOTOBAPUBATHCI, 00CYKIaTh
MPOIECC U PE3yJIbTAT COBMECTHOM PabOTHI;

BBITIOJHATH CBOIO YacTh paboThl ¢ MHOpMaruer min WHOOPMAIMOHHBIM
IPOAYKTOM, JOCTHrasi KaueCTBEHHOI'O pe3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPJAWHUPYSI CBOU JIEHCTBHS C APYTUMH WICHAMH KOMaH/IbI,

OILICHHMBATh KAUe€CTBO CBOETO BKJIAJa B 00U HHPOPMAIIMOHHBIN MPOIYKT O
KPUTEPHUSIM, CAMOCTOSITENIEHO C(HOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHS,

CpPaBHHMBAaTh pE3yJlbTaThl C HMCXOAHOM 3amadyeid M BKJIAJ KaXKIOro 4YJeHA
KOMaHJbl B JOCTH)KEHHE PEe3yJbTaTOB, pPa3AeisaTh c(hepy OTBETCTBEHHOCTH W
HPOSIBJIATH TOTOBHOCTh K IIPEJOCTABICHUIO OTYETA TIepe/l TPYIIIIOH.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA

Camoopranusanus:

BBISIBIISITh B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX MpOOJEeMBbl, TpeOyroume
pelIeHuS;

OPUEHTHPOBAThCA B PA3JIMYHBIX MOAXOJAaX K NPHHATHIO pElIeHUN
(MHAMBUIyaIbHOE IPUHSATHE PELICHUM, IPUHITUE PEIICHUHN B TPYIINE);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pEIIECHUs 3aJadyu (WM €ro 4acth),
BBIOMpATh CIIOCOO pelnieHus: ydeOHOU 3a7au ¢ YY4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBaTh IpeajaraéMble BapUaHThI
peneHn;



COCTaBIISITh TUIAH JACUCTBHMU (TUIaH peaau3allid HaMEUEeHHOTO alTOpUTMa
pelieHus), KOPPEeKTUPOBAaTh MPEAJIOKEHHBIH alIrOpUTM C Y4ETOM TMOIyYEHHUs
HOBBIX 3HAHHM 00 N3y9aeMOM OOBEKTE;

JenaTh BBIOOpD B YCIOBUSAX MPOTHBOPEUYMBON HWHPOpMAIMU © Oparth
OTBETCTBEHHOCTH 32 PEIICHHE.

CaMoOKOHTpPOJIb (pediekcusi):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHH;

JlaBaTh OLIEHKY CUTYaIlMH U Mpeajarath IiaH e€ N3MeHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
IpU peuieHUH YydeOHOW 3a7add, aJanTHpOBaTh pEIICHHE K MEHSIOIIUMCS
00CTOSITEIIECTBAM;

OOBSACHATh  TPUYMHBI  JOCTKEHUS  (HEHOCTHKEHHUS)  pe3yIbTaTOB
UHGOPMAIMOHHOHN JESATENbHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY OMBITY, YMETh
HaXOJWTh MMO3UTUBHOE B IMIPOU3OIICAIICH CUTYAINH;

BHOCHUTH KOPPEKTHUBBI B JESATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

OMONMOHATbHBIA HHTEJIEKT:

CTaBUTH ce0s1 HA MECTO JPYroro 4eloBeKa, MIOHUMAaTh MOTUBBI U HaMEPEHUs
JPyTOTO.

IIpunsiTHe ced6s U APYrux:

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJHPOBATH BCE BOKPYT JaXKe B yCIOBHSX
OTKPBITOTO JOCTYIIA K JIIOOBIM 00bEMaM HH(OOPMALIHH.

NNPEAMETHBIE PE3YJIBbTATBI

K konmy oOyuenmss B 7 kJjacce y oOydaromerocss OyayT chopMupoBaHbI
CIIETYIOIINE YMEHHUS:

MOSICHATD Ha npuMepax CMBICTT MOHATUN «wHpOpMALTHS,
«H()OPMAIIMOHHBIA  TIpoIleccy»,  «oOpaboTka  wHpOpMamum», «XpaHEHHE
uHpOpMAITUN, «Iepeaada HHPOPMAITUN»;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS TO 3aJaHHBIM IpaBUIIaM,
JIEMOHCTPHUPOBATh MOHUMaHHE OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHUS WH(OpMALIUU
pa3IMYHON MPHUPOBI (TEKCTOBOM, rpaduueckoil, ayano);

CpaBHHMBATh JJIMHBI COOOIIEHWH, 3aMHMCaHHBIX B Pa3IMYHBIX ainaBUTaX,
OTIepUPOBATh CAMHULIAMH HW3MEpeHHs] HWH()OpPMAIMOHHOTO 00BEMa M CKOpPOCTH
nepenavn JaHHbIX;

OLICHWBATh W CPAaBHUBATh pPa3MEphl TEKCTOBBIX, TpadUUECKUX, 3BYKOBBIX
¢baiisoB 1 BUaCO(anIoB,;



NPUBOJUTH TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHs M TMepeaadu
uHbOpMaIluK, CPAaBHUBATH UX KOJIHMUECTBEHHBIC XapaKTEPUCTHKHY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHJCHIIMU Pa3BUTHUSA
KOMITBIOTEPOB U MPOTPAMMHOTO 00ecieueHMs;

HOJTyYaTh U UCIOJIb30BATh HHPOPMAIIMIO O XaPaKTEPUCTUKAX IIEPCOHATBHOTO
KOMIIBIOTEpA U €ro OCHOBHBIX JJIEMEHTaxX (IPOIECCop, OMEpaTHBHAs MaMSATh,
JONTOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOIa-BbIBO/IA);

COOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEpA C 3aJadaMH, PEIIaeMbIMH C €ro
HIOMOIIIBIO;

OPUEHTHPOBATHCSI B HEPAPXUUECKOM CTPyKType ailloBoi  cHUCTEeMBbI
(3amuceIBaTh moNHOEe WM (haiima (kataiora), MyTh K (ailmy (kKaramory) o
UMEIOIIEMYCsl ONMUCAHHUIO (aMIOBOM CTPYKTYpPhl HEKOTOPOTO MHGOPMAIMOHHOTO
HOCUTEJS);

pabotate C (ailloBOii cHCTEMOW TEPCOHAIBHOIO KOMIIBIOTEpPA €
UCIIOJIb30BaHUEM rpadudeckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepeMeniaTh, MepeuMEHOBBIBATh, YAANSATh U apXUBHPOBaTh (hallibl U KaTaJlOTH,
UCIIOJb30BaTh AHTUBUPYCHYIO IPOTPAMMY;

IPEICTaBIATh PE3YJIbTaThl CBOCH ACSITEIHHOCTH B BUJE CTPYKTYPHPOBAHHBIX
WILTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEIUHHBIX MTPE3CHTAIIHII;

UcKaTh HHPopManuio B HTepHETE (B TOM YHUCIIE, IO KITIOUEBBIM CIIOBaM, 110
U300paKEeHHIO0), KPUTHUECKH OTHOCUTHCS K HaWACHHON MH(OpManuu, oco3HaBas
OMACHOCTh JUJISI JIMYHOCTH H  OOIECTBAa PAaCIpOCTPAaHEHHUS BPEIOHOCHOU
UH(OPMAIIMH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

HIOHUMATh CTPYKTYPY aJPECOB BEO-PECypPCOB;

UCIOJb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHUKAIIUH;

coOmo1aTh TpeOOBaHMS O€30MACHOM JKCIUTyaTallid TEXHHYECKUX CPEACTB
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOMI0AaTh CETeBOM
3TUKET, 0a30Bble HOPMBI WHGPOPMAIMOHHONW STUKM U TpaBa Npu padoTe c
IPUJIOKEHUSIMU Ha JIIOOBIX ycTpolicTBax W B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJCHUS B CETH;

OPUMEHATh METOAbl NPOQUIAKTUKA HETaTUBHOTO BIUSHUS  CPENICTB
UHPOPMALIMOHHBIX M  KOMMYHHKAIIMOHHBIX  TEXHOJOTMM Ha  3J0pPOBbE
HI0JIb30BATEJIL.

K konmy oOyuenns B 8 kiacce y oOyuaromerocss OyayT c(opMupoBaHbI
CJICYIONINE YMCHUS:

NOSCHATH HA  NpUMepax  pa3ivyMsg  MEXAy  IMO3UIUOHHBIMA U
HETIO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS



3allUChIBaTh M CpaBHUBATH Ienble yucia or 0 mgo 1024 B pa3nuyHbBIX
MO3UIIMOHHBIX CHUCTEMaX CYHCICHUs (C OCHOBaHUAMHU 2, 8, 16), BBIIOJHATH
apupMeTHICCKHE OTICPAIINH HAJl HUMU;

PACKpBIBaTh CMBICII TOHSATHUM «BBICKA3bIBAHUE», «JIOTHYECKAs OIeparus,
«JIOTHUYECKOE BBIPAKECHUEY;

3aMUCHIBATH JIOTMUYECKUE BBIPAKEHUS C HCMOJIb30BAaHUEM JIU3IBIOHKIINH,
KOHBIOHKIIUM W OTPHULAHUSI, ONPEIETSATh UCTUHHOCTH JIOTMUECKUX BBIPAXKEHU,
€CJIM M3BECTHBI 3HAYCHUS] UCTUHHOCTU BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOIUIbI ICTUHHOCTH JIJIS1 JIOTHYECKUX BBIPAYKCHHIM;

PACKpBIBATh CMBICT TOHATUH «HUCIIOJHUTENbY, «AJITOPUTM», «IIPOTpaMmay,
MOHUMAsI Pa3HUILy MEXIY YyHOTpeOJICHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEUr U B
uH(POPMATHUKE;

OTHMCHIBATh AJTOPUTM PEIICHHUS 3aJa4d Pa3IUYHBIMH CIIOCOOaMH, B TOM
YHCJie B BUJIE 0JOK-CXEMBI;

COCTaBJISITh, BBITIOJHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHbBIC AJITOPUTMBI
C HCIOJb30BAaHUEM BETBJICHUM W IMKIOB JJI1 YIPABICHHUS HCIOJTHUTEISIMU,
TakuMu Kak Pobot, YUepemnamika, YepTéxHUK;

WCIIOJIb30BaTh KOHCTAHTBI M TEPEMEHHBIC PA3IUYHBIX THUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COJCPKAIME UX BBIPAKEHUS, HCIOJIb30BaTh
ornepaTop NpruCcBauBaHUs;

UCIIOJIB30BaTh MPU pa3padOTKE MporpamMM JIOTUYECKHE 3HAUYCHUS, ONepalivu
U BBIPAXKEHUS C HUMU;

aHAJIU3UPOBATH MPEAJIOKEHHBIE AITOPUTMbI, B TOM YHUCIIE ONMPEACIATh, KAaKUE
pe3yJIbTaThl BO3MOKHBI IPH 38JJTAHHOM MHO>KECTBE MCXOAHBIX 3HAYCHUI;

co3laBaTh M  OTJAXWBaTh TMPOrpaMMbl HAa  OJHOM W3  S3bIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonpHBIN
ANTOpUTMUYECKHM SI3BIK), peaM3yIONIUe HECI0KHBIE aJTOPUTMbl 00paOOTKH
YHCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM LIMKIOB W BETBJICHUN, B TOM YMCIE
peau3yIoNre TPOBEPKY AECTUMOCTH OJHOTO ILIEJIOr0 YKCiia Ha JIPYroe, MPOBEPKY
HATypaJbHOTO YKCIIa Ha IPOCTOTY, BhIACICHUS (P U3 HATYPAIBHOTO YHUCIIA.

K xonmy oOydyenus B 9 kiacce y oOydaromerocss OyayT c(opMHUpOBaHbBI
CJICTYIONINE YMEHUSI:

pa30uBaTh 3aMayu Ha TMOA33Ja4H, COCTABIISITH, BBIIONHITH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C MCIOJB30BAaHUEM BETBJICHHM, ITUKIOB U
BCIIOMOTATENbHBIX AJTOPUTMOB [IJISl YIPABJICHHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenanika, UepTéxHUK;

COCTaBJISITh M OTJIAXUBATh MPOTPAMMBI, PEaTU3YIONIHNE TUITOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX IOCIICIOBATEIHPHOCTEH WM OJHOMEPHBIX UYHCIOBBIX
MacCUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA 3JIEMEHTOB



C 3aJlaHHBIMM CBOMCTBaMM) Ha OJHOM M3 SI3BIKOB IporpammupoBaHusi (Python,
C++, [1ackans, Java, C#, llIkonsHbIil AropuT™Mudeckuii SA3bIK);

pPacKphIBaTh CMBICT TOHSATHNA «MOJENb», «MOJICIUPOBAHUE», OMPEICTIAThH
BUJIBI MOJIEJIEeH, OIEHUBATh aJ€KBATHOCTb MOJEIM MOJCIUPYEMOMY OOBEKTY U
LEJSIM MOJIETTUPOBAHMS;

WCIIOJIB30BaTh Tpadbl W NEPEBbS IS MOJCITHPOBAHUS CHCTEM CETEBOU U
UEPAPXUUYECKOM CTPYKTYPBHI, HAXOAUTh KpaTUalIiii MyTh B rpade;

BBEIOMPATH CITOCOO MPEACTABICHHS JaHHBIX B COOTBETCTBUH C IMOCTABICHHOMN
3ajadeit  (TaOnuIbl, CcXembl, TpaduKu, AUArpaMMbl) C  HCIOJIb30BaHUEM
COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEICTB 00PAOOTKU JaHHBIX;

UCTIONB30BaTh DJIGKTPOHHBIE TAOMUIBI UIsi OOpaOOTKH, aHamu3a U
BU3YyaJIM3allMM YWCIOBBIX JaHHBIX, B TOM UYHCJIE C BBIJCICHUEM JUana3oHa
TaOJIHIIBI ¥ YIIOPSI0UYNBAHUEM (COPTHPOBKOM) €T0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TaOIUIaX (OPMYIIbI Il pACUETOB C
UCIOJIb30BAHUEM BCTPOCHHBIX apudMeThdeckux (QyHKIUN (CyMMHUpOBaHUE U
NoJICYET 3HAYCHUH, OTBEUAIOIINX 33JaHHOMY YCIIOBHIO, CpeHee apu(pMETHIECKOE,
MONCK  MAaKCUMAaJIbHOTO W MHUHUMAJIBHOTO  3HAYCHHs),  aOCOJIOTHOM,
OTHOCUTEJIbHOM, CMEIIaHHOM ajipecalluu;

WCIOJIb30BaTh DJIEKTPOHHBIE TAOIMIIBI ISl YHUCICHHOTO MOJICJIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIaCTEH;

WCIIOJIb30BaTh ~ COBPEMEHHBIC  WHTEPHET-CEPBHCHI (B TOM  YHUCIHE
KOMMYHUKAIIIOHHBIE ~CEPBUCHI, OOJAYHBbIC XpaHWIHWINA JaHHBIX, OHJIANH-
nmporpaMmbl  (TEKCTOBBIE M Tpaduueckue peaakTopbl, cCpeabl pa3paboTKH)) B
y4eOHOM ¥ MOBCEIHEBHOM JEATEIHLHOCTH;

MPUBOJUTh TIPUMEPHI HCIIONB30BAHUS TEOMH(DOPMAITMOHHBIX CEPBUCOB,
CEPBHCOB TOCYJApPCTBEHHBIX YCIyT, 00pa30BaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEIHEBHOM JEATEILHOCTH;

UCIIOJIb30BaTh  pa3JIMyHble  CPEACTBA  3alIUThl  OT  BPEIOHOCHOTO
IPOrpaMMHOTO  OO€CTeUeHHs], 3alUIIAaTh MEPCOHAIBHYI0 HHPOPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYINa W €T0 IOCJEACTBHM (pa3riaiieHus, MOJAMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX ¥  COIUAILHO-
NICUXOJIOTUYECKUX  aCMEeKTOB  HCMOJb30BaHus ceth MHTepHer  (ceTeBas
aHOHMMHOCTb, IU(PPOBOH Cliell, ayTEHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a);

pacrmo3HaBaTh MOMBITKA M IPEAYIPEKIATh BOBICUCHUE CEOSI M OKPYIKAFOIIIHNX
B JICCTPYKTHBHBIE U KpUMHHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
KHOEepOYIUTUHT, (DUIIIMHT).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/ P KouTpoasn IIpakTHYeckn (upp )
NPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
ble paboThl e padoThbl
pecypcsl
Paszgea 1. lilndposasi rpaMoTHOCTH
11 Kommbrorep — yHuBepcaabHOE YCTPOUCTBO ) bubnmnorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6nmmorexa [JOK
1.2 IT 4
POTPaMMBL i IAHHAIC https://m.edsoo.ru/7f41646¢
bubmmoreka [IOK
1.3 K 2
OMITBIOTEPHBIC CETH https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
21 WNudopmanus nu nuapopMamoHHbIe ) bub6nuoreka [IOK
' IIPOLIECCHI https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
2.2 IT 9
PEACTABIICHHE HHpOpMALHH https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nes 3. UngopMannoHHbIe TEXHOJIOTHH
bu6nmmoreka [JOK
3.1 T 6 1
SHCTOBHIE JORYMEHTH https://m.edsoo.ru/7f41646e
bu6nmmorexa [JOK
3.2 K 4
OMIILIOTEpHas rpaduica https://m.edsoo.ru/7f41646e




bu6nmmoreka [JOK

33 MynbTMEAMITHBIE TPE3EHTALMT 3 https://m.edsoo.ru/7f41646e
Hroro no pasneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uMppoBbIe
Ne ni/m P Kountposbn IIpakTHyeck (p )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
ble padoThl ue padoTsbl
pecypchbl
Paszpnen 1. Teopernueckue ocHOBbI HH(pOPMATHKH
but6mmoreka [JOK
= CHCTEMBI CHHCICHHS 6 ! https://m.edsoo0.ru/7f418516
. bubnuoteka [JOK
1.2 C) 6 1
JIEMEHTBl MaTEMAaTUYECKOM JIOTUKH https://m.edsoo.rw/7£418516
Hroro no pazneny 12
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpPOBaHue
21 WcnonHuTenu u alropuTMBsl. 10 1 bu6nuorexa [IOK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.2 A
SR TTPOTPANMHUPOBAHIA ? https://m.edsoo.ru/7f418516
bubmmoreka [IOK
23 AHAIH3 A/TOPHTMOB 2 https://m.edsoo.ru/7f418516
Nroro no pasgeny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ungposbIe
Ne i/ P KouTpoasn IIpakTHYeckn (upp )
NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThl
pecypcsl
Paszgea 1. llndposasi rpamoTHOCTH
11 I'moGanbHas cets IHTEpHET M cTpaTerun 3 bubnnoreka [JOK
' ©e30MacHOTO MOBEICHHS B HEll https://m.edsoo.ru/7f41a7d0
bu6nmmoreka [JOK
. 3
1.2 PaboTa B nH(pOpMALIMOHHOM NPOCTPAHCTBE https://m.edsoo.rw/7#4 1a7d0
Hroro no pasneny 6
Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bubmmorexa [IOK
2.1 M 8 1
OACTHPOBAMIE KA METOA HOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nes 3. AlropuT™Mbl M NIpOrpaMMHpPOBaHHue
bu6mmoreka [IOK
3.1 P 6 1
a3paboTka alrOPHTMOB H MPOTpaMM https://m.edsoo.ru/7f41a7d0
bu6nmmoreka [JOK
. 2
32 ¥mpapetiie https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pasnen 4. UnopmaumoHHbie TEXHOJIOTHH
b K
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 nommorexa O

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




HHdopmanoHHbIe TEXHOJIOTHH B

bu6mmorexa [IOK

42 COBPEMEHHOM OOIIECTBE 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




HOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos JIEeKTPOHHbIE
JlaTa
Kountpoas undposbie
Ne n/m Tema ypoka IlpakTHyec H3y4YeH
Bcero HbIE o0pa3oBaTe/bHbIE
KHe padorpl | MA
padoTbI pecypchl
KomMmnbrorep — yHHBEpCcabHOE
BBIUYHCIIUTEIBHOE YCTPOICTBO,
1 abotatolee 1o nporpamme. TexHuka 1 Bubmmorexa LIOK
P Hl poTp ) https://m.edsoo.ru/8a1521d2
0€30MMacHOCTH U IpaBHJia pabOThI HA
KOMIIBIOTEpE
) Hcropus 1 COBpeMEHHbIE TEHIEHIIUU 1 bubnnoreka [JOK
pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
3 [TporpammHOe obecrieueHrue KOMIBIOTEpPA. 1 bubnnoreka [IOK
IIpaBoBas oxpaHa MpoOrpaMM U JaHHBIX https://m.edsoo.ru/8a152826
4 @aitnbl 1 nanku. OCHOBHBIE ONIEPALINH C | bubnuotexa [JOK
¢aiinamu ¥ mankaMu https://m.edsoo.ru/8al52a74
5 ApxwuBanus qansbix. Mcnonas3oBanue | bu6nmoreka [JOK
IIporpaMM-apXuBaToOpOB https://m.edsoo.ru/8al52cfe
6 KoMImbroTepHbIe BUPYCBHl U aHTUBUPYCHBIE 1 bubnnoreka [IOK
IIpOrpaMMBI https://m.edsoo.ru/8al52f74
7 Komnrerorepnsie cetu. [Tonck | bubnnoreka [JOK
uHpopmanuu B cetr UHTEpHET https://m.edsoo.ru/8a153244
CepBuChl HHTEPHET-KOMMYHHUKALIU.
8 CeIT)eBoﬁ 3TI/IK61”3[ Cr aTeFIZPI 6e30macHoro 1 bubamorera LOK
1P https://m.edsoo.ru/8a153460
noseneHus B IHTepHeTe




bu6nmoreka [JOK

o Mugopmanus i nanHsIe https://m.edsoo.ru/8a161966
bubnnoreka [JOK
10 MH(opMmaIHOHHEIC MPOLCCCE! https://m.edsoc]fru/ 8al6le2a
1 Pa3noobpa3zue S3b1K0B U anaBUTOB. bu6nuoreka [IOK
EctecTBenHble U (popManbHbIE S3BIKU https://m.edsoo.ru/8al61fec
12 JBonunslii andasut. [IpeodbpazoBanue bubnmnorexa [JOK
mo6oro angaBuTa K ABOUYHOMY https://m.edsoo.ru/8a162186
13 [IpencraBnenue JaHHBIX B KOMIIBIOTEPE bu6mmoreka [IOK
KaK TEeKCTOB B IBOMYHOM ali(haBUTe https://m.edsoo.ru/8a162316
14 Enununer usmepenus nadopmanuu u bu6nmoreka [JOK
CKOPOCTH TEpeaayn JaHHbBIX https://m.edsoo.ru/8a16249c¢
15 KonupoBanue TexctoB. PaBHOMEpHBIE 1 bu6nmoreka [JOK
HEpaBHOMEPHBIE KOJIbI https://m.edsoo.ru/8a162510
16 JlexoaupoBaHue COOOIICHHIA.
NupopmannonHsiii 00bEM TEKCTa
17 [udpoBoe npeacTaBieHne HEMPEPHIBHBIX bubnuotexa [JOK
JTAHHBIX https://m.edsoo.ru/8a162848
Komn .
18 I/IH(?)OiI(\)/Il:Illl_II/II/(I)eHII-IIEle“ZaOgbléidilKipa@H‘-IeCKHX bubamorexa [IOK
JIAHHBIX JUISA PACTPOBOTO M300pasKEHHSI hitps://rm.edsoo.n/8al 629ec
bubnnoreka [JOK
19 Kozuposatine 3pyka https://m.edsoclfru/ 8a162b72
20 PezepBHblil ypok «KoHTposbHas paboTa 1o bubnnoreka [JOK
teme "[Ipeacrapnenue uHPpOpMAIIH'» https://m.edsoo.ru/8a162d02
21 TekcToBbIe JOKYMEHTHI, UX BBOJ U bu6nmnoreka [JOK

pEeIaKTUPOBAaHUE B TEKCTOBOM MPOIIECCOPE

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




bu6nmoreka [JOK

22 dopMaTUpPOBaHNE TEKCTOBBIX JOKYMEHTORB
p P HOKYM https://m.edsoo.ru/8al62fe6
7 [Tapametps! cTpanuibl. COUCKU U bu6muoreka [IOK
TaOIUIBEI https://m.edsoo.ru/8a1632d4
4 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6mmoreka [IOK
TEKCTOBBIE TOKYMEHTBI https://m.edsoo.ru/8al1632d4
)5 HNHTennexTyanbHbIe BO3MOKHOCTH
COBPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB
26 O06o06mmenre U cucTeMaTH3alus 3HAHUH 110 bubmuoreka [JOK
Teme «TeKkcToBbIe TOKYMEHTBI» https://m.edsoo.ru/8a1635¢c2
7 I'paduueckuit penakrop. PactpoBsie bu6nmoreka [JOK
PUCYHKHA https://m.edsoo.ru/8a163874
)3 Omnepanuu penakTupoBaHus rpaduuecKux bubnuotexa [JOK
00BEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [IOK
29 Bektopnas rpaduka
P pad https://m.edsoo.ru/8a163b30
O06001IeHre U CUCTEMAaTH3aIs 3HAHUH 110
30 teMe «KommbroTepHas rpadukay. bubnmnorexa [JOK
[TpoBepounas padora / Beepoccuiickast https://m.edsoo.ru/8al6404e
IIpoBepoyHas pabora
PeszepBHbIil ypok. O600mIeHNE 1
31 CHCleMaTH3ZEHH s3Haunii / Becepoccuiickast bubmmorexa TOK
P https://m.edsoo.ru/8a164828
poBepoyHas pabora
1 [ToaroroBka MyJIbTUMEIUUHBIX bu6mmoreka [IOK
IIpe3eHTalMM https://m.edsoo.ru/8al642c4
13 JloOaBnieHne Ha claiij] ay JuOBU3YyaIbHbIX bubnmnoreka [JOK
JTAaHHBIX, aHUMAallMU U TUIIEPCCHUIOK https://m.edsoo.ru/8a164472
34 O06o06mmenre U cucTeMaTH3alus 3HAHUH 110 bu6mmoreka [IOK




TEMC ((MYJ'IBTI/IMCI[I/II\/’IHHG npe3cHTaAlnn»

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

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

34




8 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Jlara
Koutposn uugposbie
Ne n/m Tema ypoka IpakTHyec U3y4eH
Bcero HbIe o0pa3oBaTe/ibHbIE
KHe paborel | Hd
padoTbI pecypchl
1 Heno3unuoHHple U NO3UIIMOHHBIE CUCTEMBI 1 bu6mmorexa [IOK
CUHCJICHUS https://m.edsoo.ru/8a1649¢0
2 PasBepnyTas popma 3anucu yucia 1 Bubmmorexa LIOK
PHYT p https://m.edsoo.ru/8al64ba2
JlBomuHas cucTeMa CUHMCICHHS.
3 Apudmernueckue onepanuu B IBOUIHON 1 bubamorera LOK
p patt A https://m.edsoo.ru/8a164d96
CHUCTEME CUUCIECHUS
4 BocbeMepuunas cuctemMa CUHCIEHUS 1 bubnnorexa [IOK
p https://m.edsoo.ru/8a165296
5 IlecTHagmaTepuuHas CUCTEMA CUUCIICHUS 1 bubnnorexa [IOK
jarep https://m.edsoo.ru/8a16549¢
6 O06o06mmenre U cucTeMaTH3allus 3HAHUHT 10 1 bubmuoreka [JOK
Teme «CHUCTEMBI CUNCIICHU) https://m.edsoo.ru/8al6564c¢
7 Jlorndueckue BEICKA3bIBAHUSA 1 Bubmorexa OK
https://m.edsoo.ru/8al657fa
8 Jlornueckue omepariy «mny, KUy, «HE» 1 bubmotexa HOK
p ’ ’ https://m.edsoo.ru/8a165b56
9 Omnpenenenre UCTUHHOCTH COCTaBHOTO | bu6nuoreka [JOK
BBICKA3bIBaHUS https://m.edsoo.ru/8al65¢f0
10 Ta0nuesl UICTUHHOCTH 1
b K
11 Jlornueckue 3JIEMEHTHI 1 nommoreka O

https://m.edsoo.ru/8al65e¢94




12 KonTtponbHas pabora 1o Teme «JIeMEHTHI bubnnoreka [IOK
MaTeMaTUYECKOU JIOTHUKU» https://m.edsoo.ru/8al78c38
13 ITonsatue anropurma. Mcnonuurenu bubnnoreka [JOK
aJaropuTMOB https://m.edsoo.ru/8a17949¢
14 CgoiictBa anroputma. CriocoObI 3anucu bubnmnorexa [JOK
anropuT™Ma https://m.edsoo.ru/8a179606
15 AnroputrMuyeckasi KOHCTPYKIUS
«creoBaHuey». JINHEWHBINA aIrOpUTM
16 AnroputMuyeckasi KOHCTPYKLUS
«BETBJICHUEY: MTOJIHASI U HETIOJIHAs (POPMBI
17 AnropurMuyeckasi KOHCTPYKIUS bub6nuoreka [IOK
«IIOBTOPEHUE» https://m.edsoo.ru/8a17998a
bu6mmoreka [IOK
18 dopmalibHOE UCTIONHEHNE AITOpUTMa
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aITOPUTMOB C
19 MCIOJIb30BAaHUEM ITUKJIOB IS aBJICHUS bubamorexa [IOK
yrp https://m.edsoo.ru/8al79elc
(bopManbHBIMU HCTIOJIHUTEISIMU
Pa3paboTka HECIOXKHBIX aITOPUTMOB C
20 HUCIOI30BAaHUEM ITUKJIOB U BETBJICHUM IS bu6mmorexa [IOK
ynpasiieHus: GopMaibHbIMU https://m.edsoo.ru/8al79elc
UCIIOJIHUTENISAMH
21 BelnonHenue alroputMoB bubamorexa LOK
P https://m.edsoo.ru/8al7a06a
O06o011ieHne 1 cucTeMaTu3alus 3HaHU| 110
bu6mmorexa [IOK
22 TeMe «VICIIoNHUTENN U alNTOPUTMBI.
https://m.edsoo.ru/8al7al8c
ANropUTMHUYECKNE KOHCTPYKIIUN
3 S3bIk nporpammupoBanus. Cucrema

IIPOTpaMMHUPOBAHUS




24 [lepemennbie. OnepaTop NpUCBauBaHUS 1
75 [IporpammupoBaHue TMHENHBIX |
aIrOpUTMOB
26 PazpaboTka nporpamm, copepxranimux |
OTIepaTop BETBJICHUS
27 Juanorosas OTJIaJKa IPOrpaMM 1
28 [uxka ¢ ycnoBueM 1
. bubnuorexa [IOK
29 Huier ¢ nepeverrol ! https://m.edsoo.ru/8al7ac4a
bu6mmorexa [IOK
30 OO6paboTka CHUMBOJIBHBIX JAHHBIX 1 hitps/m.cdsoo.ru/8a 1 7ad6e
O06001IeHre U CUCTEMATH3aIs 3HAHUH 110
31 TeME «SI3BIK MPOrpaMMUpPOBAHUS» 1 bu6mmorexa [IOK
[TpoBepounas padora / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
poBepoyHas pabora
PesepBHrlit ypok. O6001IeHNE U
1 cUcTeMaTU3alus 3HAaHUM U YMEHUH 10 | bubnnoreka [JOK
Kypcy nHpopmaTuku 8§ kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickast mpoBepouHas pabota
Ananus anroputmoB. OnpeneneHue
1 BO3MOJKHBIX PE3YyJIbTATOB pabOTHI | bubnnoreka [JOK
aJrOpUTMa IpPH 3aJaHHOM MHOXECTBE https://m.edsoo.ru/8al7afa6
BXO/THBIX JTAHHBIX
Ananus anroputmoB. OnpeneneHue
34 BO3MOXKHBIX BXOJHBIX JaHHBIX, 1
MPUBOAAIINX K TAHHOMY pe3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




9 KVIACC

KoaunuecTBO 4YacoB DJIeKTPOHHbIE
JlaTa
Koutposn uugposbie
Ne i/ Tema ypoka IpakTuyec H3y4YeH
Bcero HbIe o0pa3oBaTe/ibHbIE
KHe padorpl | MA
padoTsI pecypchl
| I'moGaneHas cets Mutepuer. [P-agpeca 1 bubnnoreka [IOK
y3110B. bosbine nanHbie https://m.edsoo.ru/8al17b578
bu6nmoreka [JOK
2 HNudopmanmonnas 6e30macHOCTE 1
(bopman https://m.edsoo.ru/8al17b690
VYder nousaTH 00 HTHPOPMALMOHHOM
3 0€30MacCHOCTH IIPU CO3JIaHUH | bubnnoreka [IOK
KOMILIEKCHBIX HH()OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHUII
bu6nuorekxa [JOK
4 Bunnl nearenpaoctu B cetd MHTEpHET 1
et p https://m.edsoo.ru/8al7b8e8
OO0iaunsle TexHojorun. Mcrmoab3oBanue
5 OHJIaliH-0(rca TSl pa3paboTKu 1 bubmmorexa [TOK
JVIA pasp https://m.edsoo.ru/8al7bale
JTOKYMEHTOB
O00011IeHIE U cUCTEMAaTHU3aIisl 3HAaHUH 110
temam «[ mobansHas ceth IHTEpHET U
6 cTpaTeruu 0e30I1acHOI0 MOBEICHHUS B 1 bubmorexa HOK
}3 https://m.edsoo.ru/8al7bb36
Hely, «PaboTa B MHQOpMaIlMOHHOM
MPOCTPAHCTBEY
7 Mogaenu u MofenupoBaHue. 1 bu6mmorexa [IOK
Knaccudukanuu moeneit https://m.edsoo.ru/8al 7be06
Bbubnuoreka IIOK
8 Tabnuunsie MOaETN 1 1

https://m.edsoo.ru/8al7c04a




Pa3paboTka ogHOTAOMMYHON O6a3bl JAHHBIX.

9
CocraBneHue 3arpocoB K 0a3e JaHHbBIX
I'pad. Becosas matpuna rpada. Jnuna

10 MyTH MEXAy BepIInHaMu rpada.

Brrunciienue konuyecTsa nyTeu B
HaIpPaBIEHHOM alUKINYECKOM rpade

1 Hepeso. Ilepebop BapuaHTOB C TOMOUIBIO
nepeBa

12 MareMaTn4yeckoe MOJIEINPOBAHIE bubmorexa LOK

p https://m.edsoo.ru/8al17¢392

13 OTanel KOMIBIOTEPHOT'O MOIEIUPOBAHUS bubnnorexa [IOK

p p https://m.edsoo.ru/8al7c4aa
O00011IeHIE U CUCTEMATU3aIis] 3HAHUH.
14 KonTtponsHas paboTa 1o TemMe bubmmorexa TOK
RS p https://m.edsoo.ru/8al17¢9¢c8
«MoaenupoBaHue Kak METO TTO3HAHUS»
Pa3Ouenne 3amaun Ha 10A3a0a4H.

15 CocraBneHue aaropuTMOB U POTPaMM C bubnuorexa [JOK
HUCIOJIb30BAHUEM BETBIICHUM, IIMKJIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTeJIbHbIX AJITOPUTMOB

bu6nmoreka [JOK
16 OngHOMEpPHBIE MACCHUBEI
A p https://m.edsoo.ru/8al7cc3e

17 Tumnossle anropuT™Mbl 00pabOTKH bubnnoreka [JOK
MAacCCHBOB https://m.edsoo.ru/8al7¢cd60

18 CoptupoBka maccuBa

bu6mmorexa [IOK
19 O0paboTKa ITOTOKA JAHHBIX
P A https://m.edsoo.ru/8al17d01c¢
20 O06o006mmenre 1 cucTemMaTH3aIys 3HaHUH. bubmuoreka [JOK

KonTponbhas pabota no teme

https://m.edsoo.ru/8al7d1ca




«Pa3paboTka anropuTMOB U POTPAMM»

bu6mmorexa [IOK
21 v .C . 006
MPABIICHHE. LHIHAT paTHa CBA3D https://m.edsoo.ru/8al7d4d6
bu6nmoreka [JOK
22 Po6
ODOTHSHPOBARHMBIC CHCTEMET https://m.edsoo.ru/8al17d602
” DneKkTpoHHbIe Ta0aMLbl. THIBI TaHHBIX B bubnnoreka [IOK
srueiiKax dJEKTPOHHOM TaOIUIIbI https://m.edsoo.ru/8al17d710
4 PenaxktupoBanue u popmaTupoBaHue bubnnoreka [JOK
TaOJINILL https://m.edsoo.ru/8al7d832
BceTpoennbie KIIMH JIJIS1 TTIOMCKA
25 MaKEHM Ma AE)JII;HM Ma, CyMMBI U Brbmmorexa LIOK
yMa, yma, &y https://m.eds00.ru/8a17d990
CpenHero apupmMeTHIeCKOro
26 CoptupoBka 1 GUIbTpALHS TaHHBIX B bubnmnorexa [JOK
BBIJICICHHOM JIHaIa30He https://m.edsoo.ru/8al17db70
7 [TocTpoenue auarpamm 1 rpauKoB B bubnnoreka [IOK
AJIEKTPOHHBIX TabIUIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTenbHast, a0COTIOTHAS U bubnuorexa [JOK
CMEIIaHHas aJpecalus https://m.edsoo.ru/8al7e2b4
79 VY cI0BHBIE BHIYUCIICHUS B AJIEKTPOHHBIX bubnmnorexa [JOK
TadIuImax https://m.edsoo.ru/8al7e6ba
bu6mmorexa [IOK
30 Ob6pabotka 60 abopoB aa
PADOTKA DOTBIIHAX HADOPOB AAHHERN https://m.edsoo.ru/8al7e87c
31 UucnenHoe MOJEIMPOBAHUE B bubnmnorexa [JOK
AJIEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
0 O06001IeHre U cCUCTEMaTU3aIHs 3HAHUM 110 bubnmnorexa [JOK
TeMe «IEKTPOHHBIE TaOTUIIBI https://m.edsoo.ru/8al7ec3c
b K
33 Ponp nHbOpMAIIMOHHBIX TEXHOJIOTUH B nommorexa O

https://m.edsoo.ru/8al7ed54




pa3BUTHUU YIKOHOMHUKH MUpPA, CTPAHBI,
peruoxna

34 PesepBHblil ypok. O6001eHue u

cucremMaTusanus. Mitororoe IOBTOPCHUC

bu6nmoreka [JOK
https://m.edsoo.ru/8al7eebc

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon
npoBeps .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
emoro o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTa
Ta
1 [To Teme «l{udpoBasi TpaMOTHOCTHY
ITosicHATH Ha puMepax CMBICII MTOHATUI «uH(popMaIH»,
1.1 «MH(OPMALIMOHHBIA TpoIece», «o0paboTka uHGOPMALUNY, «XpaHEHUE
nH(popMaLuny, «repegadya nHHOpMaIum
- [IpuBoAMTH TpPUMEpPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS M Meperadd
' nH(pOpPMaLY, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTHKU
[lonmyyare ®  wucmonb3oBaTh  HMHPOpPMALIMIO O  XapaKTEPUCTUKAX
1.3 MEPCOHANBHOTO KOMIIBIOTEPA W €ro OCHOBHBIX 3JEMEHTax (Ipoieccop,
OTepaTUBHAS MMaMsTh, JOJITOBPEMEHHAS aMsITh, yCTPOICTBAa BBO/1a-BbIBO/IA)
14 CoOoTHOCUTH XapaKTEPUCTUKHU KOMIIBIOTEPA € 33Ja4yaMu, PELIAEMBbIMU C €T0
' MTOMOLUIBIO
OpueHTUPOBAaThCS B HEPAPXUUYECKOH CTPYKType (alJoBOM CHCTEMBI
s (3ammceIBaTh moHOE MM (aitna (karanora), myTh K ¢ailry (karajory) mo
' HUMEIoIIEMYCS OTHCaHUIO daitnooit CTPYKTYPBI HEKOTOPOTO
MH(POPMALIMOHHOTO HOCUTEIIS)
PaGorare ¢ (aiimoBoli cHCTEMOl MEpPCOHATBLHOTO KOMIBIOTEpPA C
L6 UCIOJIb30BaHUEM Tpaduueckoro uHTepdeiica: co3gaBaTh (KOMHUPOBATH,
. nepeMeIaTh, IMEePeUMEHOBBIBATh, YIAIATh W apXUBUPOBATH (ailiabl U
KaTaJorH, UCII0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)
Uckatp undopmanuio B IHTepHETE (B TOM YKCie MO KIIOYEBBIM CIOBaM, 1O
M300paKEHHI0), KPUTHYECKH OTHOCHTHCSA K HalIeHHOH uHopManuy,
1.7 OCO3HABaTh OINACHOCTh /IS JIMYHOCTH U OOIIECTBa PaclpoCTpaHEHHS

BPEIOHOCHONH  WH(pOpMamuu, B TOM YHCIIE OIKCTPEMHUCTCKOTO U

TEPPOPUCTHIECKOTO XapaKTepa




1.8

[TornMaTh CTPYKTYpy aIpecoB BeO-pecypcoB

1.9 Hcnonbs30BaTh COBpEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIUI
Cobnronate TpeOoBaHMs OE30MACHON JKCIUTyaTallud TEXHHYECKUX CPEICTB
MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, COOJII0IaTh CETEBOM

1.10 ATUKET, 0a30BbIe HOPMbI MH(MOPMAIIMOHHOW 3THKH W TpaBa MpU padoTe C
MPUIOKEHUSAMH Ha JIOOBIX YCTpoWcTBaX W B MHTepHeTe, BHIOMpATH
0e30MacHbIC CTPATETUH MOBEJCHUS B CETU
[IpumensITh METOABl NPOQPUIAKTUKH HETaTUBHOTO BIHUSHUS CPEICTB

1.11 MHPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMA Ha 30pPOBHE
MOJIb30BaTEA

2 [To Teme «Teoperndeckue OCHOBBI HH()OPMATHUKIY
KomupoBate u jJexomupoBaTh COOOMICHWS TIO 3aJaHHBIM IPaBHIIAM,

2.1 JEMOHCTPUPOBATh TMOHMMAHHE OCHOBHBIX IPUHIIAIIOB  KOJMPOBAHUS
nH(pOpMaIUK pa3IuIHON MPUPOJIBI (TEKCTOBOM, IpauIecKoi, ayuo-)
CpaBHuBaTh IJIMHBI COOOIICHWH, 3alMMCAaHHBIX B Pa3IUYHBIX al(aBHTax,

2.2 ONEPUPOBATh COUHUIIAMH U3MEpPeHUs WHOOPMAMOHHOTO 00bEMa U
CKOPOCTH Tepeavn JIaHHBIX

)3 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, IrpadUUYECKHUX, 3BYKOBBIX

. ¢aiinos u Buaeodaiinon
3 [To Teme «MHPOpPMAITIOHHBIE TEXHOJIOTHID)
[IpencraBnsaTh PE3yIbTATHI CBOEH JIeATEIIbHOCTH B BHUJIC

3.1 CTPYKTYPUPOBAHHBIX HJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUHHBIX
MpEe3EHTALHI

8 KJIACC
Koa
nposepsie .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
voro 00pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl
pe3yJibTa
Ta
1 ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKIDY

1.1

[TosicHATE Ha ImpuMeEpax pasimuus MCKIY IIO3NMIITMOHHBIMHA u

HCIIO3UITMOHHBIMHU CUCTEMaMH CUUCIICHUA




3anuchiBaTh M cpaBHUBaATh Lenble yuciaa oT 0 go 1024 B pa3nuyHbIX

1.2 MO3UIIMOHHBIX CHCTEMax CUMCIICHUs (C OCHOBaHUSAMHU 2, 8, 16), BBIIOIHATH
apudMeTHIecKre onepary HaJ HUIMH
13 PackpbiBaTh CMBICT TMOHSATUNA «BBICKA3bIBAHUEY, «JIOTHYECKAs OMEPALIHS»,
' «JTOTHYECKOE BBIPAKCHUE)
3anuchiBaTh JIOTMYECKHE BBIPAKCHUS C HCIIOJIB30BAaHUEM JIU3BIOHKIINH,
14 KOHBIOHKIIMA UM  OTPULAHUSA, OINPENENsITh HMCTUHHOCTb JIOTHYECKUX
' BBIPOKEHUM, €CIIM HM3BECTHBHl 3HAUYCHHS WCTUHHOCTH BXOJSIIMX B HETO
MEPEMEHHBIX, CTPOUTH TAOIUIbI ICTUHHOCTHU JUISI JIOTHUYECKUX BBIPAXKEHUHN
2 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY
PackpbiBaTh CMBICIT TOHITUH «HCHOJHUTENbBY, «AJITOPUTM», «IIPOTPAMMaY,
2.1 NOHUMas Pa3HUIly MEXIy YHOTpeOJIEHHeM 3THUX TEPMHUHOB B OOBIIEHHOU
peun ¥ B H”HQOPMATHKE
55 OnuceiBaTh AITOPUTM PEHICHUS 3aa4M Pa3IMYHBIMH CIIOCOOAMH, B TOM
. YHCIIE B BUIE OJIOK-CXEMBI
CocTraBiATh, BBINOJIHATH BPYYHYHO M Ha KOMIIBIOTEPE HECJIOXKHBIE
2.3 QITOPUTMBI C HCIOJb30BAaHUEM BETBJICHHH W IIUKIIOB IS YIPABJICHHS
WCTIOJTHUTEIISIMU
Hcnonb30BaTh KOHCTAHTBI U MEPEMEHHBIE PA3IUYHBIX THUIIOB (YHMCIIOBBIX,
2.4 JIOTUYECKHX, CHMBOJIBHBIX), a TaKXKe COJACpKalue WX BBIPAXKEHUS,
MCII0JIb30BaTh ONEPATOP MPUCBANBAHUS
5 s Hcnonb3oBath mpu pa3paboTKe MPOrpaMM JOTUIECKUE 3HAUCHUSI, OTIepaI[iu
' Y BBIPOKCHUSI C HUMH
AHaIM3UPOBATh MPEJIOKEHHBIC AJTOPUTMBI, B TOM YHCIIC ONPEICTATH,
2.6 KaKue pe3ysbTaTbl BO3MOXKHBI IPU 33JJaHHOM MHOXECTBE HCXOJHBIX
3HAYCHUU
Co3maBaTh MW OTJQXHUBaTh IpOrpaMMbl  Ha OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIid
AnropuTMUYECKH  SI3BIK), peaTu3YIOIHUE  HECIIOXHBIE  aJTOPUTMBI
2.7 00pabOTKM YUCIIOBBIX JAaHHBIX C UCIOJIH30BAHUEM ITUKIIOB M BETBJICHHUIA, B

TOM 4YHCJIe pealu3yIollue MPOBEPKY AECTUMOCTU OJHOTO IIEJIOT0 YHUCla Ha
Ipyroe, MpoBEpKYy HATYpaJIbHOTO YMCJIa Ha MPOCTOTY, BbIACIECHUS HUpp U3

HaTypaJIbHOI'O YMUCJia




9 KIIACCA

Kon
nposepsie
MO0
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

ITo Teme «l{udpoBas rpaMOTHOCTHY

1.1

Hcnonp30BaTh  COBpEMEHHbIE  HMHTEPHET-CEPBUCHL (B TOM  UHUCIE
KOMMYHUKAI[MOHHBIE CEPBHUCHI, OOJauHbIE XPAHWIMILA JIAHHBIX, OHJIAWH-
porpaMMsbl (TEKCTOBBIE U TpadUyecKue peJakTopbl, Cpebl pa3padOTKH) B

y4eOHOM U TOBCEAHEBHOM JESITEIILHOCTU

1.2

[IpuBoAMTHE TpPHUMEpPHI HCIOJIB30BAaHHUS T'e€OWH(OPMAIMOHHBIX CEPBUCOB,
CEPBHCOB rOCYAapCTBEHHBIX yCIyT, 00pa3oBaTelbHbIX cepBUCOB MHTepHETa

B yueOHOM U TOBCEAHEBHOM JESITEIIBHOCTU

1.3

Wcnonp3oBath  pasnuuyHble  CPEACTBAa  3alUTBl  OT  BPEIOHOCHOIO
POrpaMMHOT0 OOecreueHus], 3alluaTh MePCOHANbHYI0 MH(OPMALIUIO OT
HECaHKLMOHMPOBAHHOI'O JIOCTyIla M €ro IOCIEACTBUN (pa3IiialleHus,
MOJMEHBI, YTpaThl JaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTHYECKHX H
COLIMAJIbHO-TICUXOJIOTMYECKUX aCIEKTOB HCIIOJIb30BAHUS ceTU VIHTepHET
(cereBass aHOHUMHOCTb, IM(POBOIl ciel, ayTeHTHYHOCTb CYOBEKTOB U

pecypcoB, OIaCHOCTh BPEJJOHOCHOTO KOJIa)

1.4

PacriozHaBaTh NONBITKM M NpPEAyNpeXIaTb BOBJIEUEHUE ce0sl U
OKpYXKAaIOIIMX B JIECTPYKTHBHBIE W KPUMHHAJIbHbIE (DOPMBI CETEBOU

AKTHBHOCTH (B TOM YHCJI€ KHOSPOYIJIJTUHT, (PUIIIHHT)

[To Teme «Teopernueckue 0OCHOBBI HHGOPMATUKI»

2.1

PackpbiBaTh CMBICIT TOHSTHI «MOJENbY, «MOICIUPOBAHUEY», OMPEIECIATH
BUJIBI MOJIEJICH, OILICHUBATh AaJCKBATHOCTb MOJEIH MOJCIUPYEMOMY

06’BGKTy H OCJIsIM MOJICIIMPOBAaHUA

2.2

Hcmons3oBaTh Fpa(l)H U JCpCBbA I MOACIUPOBAHUA CHCTCM CETEBOM M

UEPAPXUUECKON CTPYKTYPBI, HAXOAUTh KpaTyalIuii myTs B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1

Pa3buBatrh 3amaun Ha 1MOJ3a/a4d, COCTABJISITh, BBINOJHATH BPYUHYIO U Ha

KOMIIBIOTEPE HECIOXKHBIC AJITOPUTMbI C HCIIOJIB30BAHHUEM BGTBHGHHﬁ,




[UKIJIOB U BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJI1 YITPABJICHUA UCIIOJTHUTCIISIMUA

3.2

CocraBnaTh W  OTJQXHUBAaTh IPOrpPaMMbl, pPEATU3YIOIIME  THUIIOBbHIE
aNropuT™Mbl 00pabOTKU YMCIOBBIX MOCIEA0BATEIHHOCTEH UM OJHOMEPHBIX
YUCJIOBBIX MAacCHUBOB (IIOMCK MaKCUMYMOB, MHHHUMYMOB, CYMMbI WU
KOJIMYECTBA DJIEMEHTOB C 3aJJaHHBIMU CBOMCTBaMH) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIid

ANTOpUTMUYECKHH S3BIK)

[To Teme «MHpOpMAIIIOHHBIE TEXHOJIOTHI

4.1

BeiOupars  crmoco0®  mpencTaBiieHUS  JITaHHBIX B COOTBETCTBHUH  C
MOCTaBJICHHOW 3amauedl (TaOauIbl, CXeMbl, TpaduKu, aAHarpaMMmbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX TPOTPAMMHBIX CPEICTB 00pabOTKH

JaHHBIX

4.2

Hcnonp3oBath 3IEKTPOHHbIE TaOMMIBI Ui  OOpabOTKM, aHalu3a W
BU3yalIM3allUd YUCIIOBBIX JAHHBIX, B TOM YHUCJIC C BBIACICHUCM AWalla3oHa

TaOJIMLBI U YIIOPSA0YUBAHHEM (COPTUPOBKOM) €ro 3JIEMEHTOB

4.3

Co3paBaTh ¥ IPUMEHATH B DJICKTPOHHBIX TaOiHIax (GOPMYIIBI U pacuEéToB
c HCI0JIb30BaHUEM BCTPOEHHBIX apu(pMeTHIECKUX byHKUIMi
(cyMMHpOBaHHE W TOACYET 3HAUYCHHH, OTBEUAIOIIUX 33JaHHOMY YCIIOBHIO,
cpeaHee apupMETHYECKOe, IMOMCK MaKCUMAJIbHOTO ¥ MHUHUMAIbHOTO

3HAYCHMUsI), a0COIIOTHOM, OTHOCUTEIILHON, CMEIIIAaHHOM aJipecaliuu

44

Hcmons30BaTh OJICKTPOHHBIC Ta6J'II/II_[BI AJI1 YUCJIICHHOI'0 MOJCIIMPOBAHUS B

IIPOCTBIX 337auax U3 pa3HbIX IPEIMETHBIX o0nacTei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUA

[udposast rpaMOTHOCTH

1.1

Kommbrorep — yHUBepcalibHOE BBIYHCIUTENBHOE YCTPOMCTBO, padoTaroliee Mo
nporpaMMe. THIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylnepKoMIbioTepbl. MoOuibpHble  ycTpoiicTBa.  TexHuka

0€30MMacHOCTH U TIPaBHJia pa0OTHI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI ~KOMIIbIOTEpa W UX Ha3Hauenwe. [Ipoueccop.
OnepatuBHas W JOJTOBpEMEHHas MaMsATh. YCTpPOMCTBa BBOJA U BBIBOJA.
CeHcopHBII BBOJ, JaTYUKH MOOMJIBHBIX YCTPOMNCTB, CpPEICTBA OMOMETPUUECKOI

ayTeHTU(UKaIUU

1.3

Hctopus pa3BUTHs KOMIIBIOTEPOB M IporpammHoro otecrneuyenus. Ilokonenus
KOMIIbIOTEpOB.  COBpEMEHHBIE  TEHICHIMM  PAa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbrotepsl. Ilapamienshble Beiuncienus. IlepcoHanbHbIil KOMIIBIOTED.
IIpoueccop M €ro XapakTepUCTHKU (TaKTOBas 4acToTa, PpPa3psIHOCTD).
OneparuBHas naMATs. JloaroBpeMeHHas MaMsTh. Y CTPOMCTBA BBOAA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIbIOTEpA, )KECTKUM IUCK U
TBEPJOTENbHBII HAKONUTENb, IMOCTOSHHAs HaMsiITh CMapTPOHA) U CKOPOCTb

A0CTYyIla IJI pa3JIMYHbIX BUIOB HOCHUTENCH

1.4

[lporpammuoe  obecrieueHHe  KOMIbIOTEpa.  [IpUKIAAHOE  MPOrpaMMHOE
obecrieueHue. CucremHoe MPOrPaMMHOE obecrieueHue. Cucremsr
nporpamMmmupoBaHus. [IpaBoBas oxpaHa MpOrpaMM M JaHHBIX. becruiaTHbie U

ycnoBHO-0OecmaTHbIe mporpammbl. CBOOOIHOE IPOrpaMMHOE 00ecTieyeHHe

1.5

@aiinel 1 nanku (karanoru). Tumbl QaiinoB. CoiicTBa (aiioB. XapakTepHbIe
pa3Mepbl (GaiIoB pa3IMYHBIX THIOB (CTpaHMIA TEKCTa, HJICKTPOHHAs KHHTA,

dotorpadus, 3aMKUch IECHHU, BUICOKIIHII, TOJTHOMETPAKHBIN (HIbM)

1.6

[Tpunmunsl moctpoeHust ¢aitnoBeix cucrem. llomHoe ums ¢aitna (mankw,

katasiora). I[lyTh k (aitnry (mamnke, Kkaraaory)

1.7

daitnoBeiii MeHeKep. PaboTta ¢ dailamu u mankamu (KaTajoramu): CO3JaHHE,

KOIMPOBaHUE, MEepeMeIleHre, MePCHMEHOBaHNE W yJalieHue (aiioB M Marok




(xatanoroB). I[Touck (haiiIoB cpecTBaMu OTMEPAITUOHHON CHCTEMBI

1.8

ApxwuBanus n1anHbiX. Mcnonap30Banue nporpaMM-apXxuBaToOpoOB

1.9

KommnbrorepHsle BUPYCHI U ApYrMe€ BPEAOHOCHBIE IIporpammsl. [IporpamMmsl [uis

3alllUTBI OT BUPYCOB

1.10

OO0bennHEeHNE KOMITBIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanuia, BeO-caiT.
CrpykTtypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsbl. Ilouck
uHpOpPMALMK 1O KIIOYEBBIM CIOBaM M MO u300paxkeHHo. JlocToBEpHOCTH

uHpopManuy, norydeHHoi u3 MHTepueTa

CoBpeMeHHbIE CEepBUCH MHTEPHET-KOMMYHHKAIUI

CereBoii 3THKET, 6a30BbIe HOPMBI HH(POPMAITMOHHOW 3TUKHU U IMpaBa Hpu padorte

B cetu MuTtepHeT. CtpaTernu 6e3omacHoro noseaeHus B Miurepuere

Teoperuueckre 0CHOBbI HHPOPMATUKHU

2.1

Wudopmanus — 0JHO U3 OCHOBHBIX TOHATHIA COBpeMeHHON Hayku. MHpopmanus
KaK CBEJIEHUs, IPEJHA3HAYCHHbIE JJIS1 BOCIPUATHS YEJIOBEKOM, U MH(pOpMaLus

KaK JaHHbIe, KOTOPBIE MOTYT OBITH 00pabOTaHbl AaBTOMAaTU3UPOBAHHON CHCTEMOM

2.2

HI/ICerTHOCTB JaHHBbIX. Bo3MOXHOCTh OIHMCaHUS HCIIPCPBIBHBIX 00BEKTOB H
IIpOoHECCOB € MOMOINBIO TUCKPETHBIX JaHHBIX. HH(bOpMaI_[I/IOHHBIe MMpoueCChbl —

MPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, TPeoOpa3zoBaHUEM U Nepeaadei JaHHbIX

23

CumBon. Andasur. MomHocts andasura. PaznooOpazue s3b5IKOB U ajaBHUTOB.
EcrectBennble u (opManbHble SI3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii andasur. KonmuecTBO BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIHIA)
(¢buKcupoBaHHOW [UIMHBI B JBOMYHOM aidaBure. IIpeoOpazoBanue m1000T0
angasuTa K ABOMYHOMY. KOIMYeCcTBO pa3nuyHbIX CIOB (PMKCHPOBAHHOM UTMHBI B

andaputTe onpeaenéHHON MOIIIHOCTH

24

KOI[I/IpOBaHI/Ie CHMBOJIOB OJJHOI'O aJ'I(l)aBI/ITa C IOMOIIBIO KOJOBBIX CJIOB B APYIOM

anaBuTe, KOJAOBas Ta0JIHUIIA, TICKOTUPOBAHHE

2.5

JBonunblii koxa. IlpencraBieHue [aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JABONYHOM aJ'I(baBI/ITe

2.6

Nudopmannonnbiii 00bEM NaHHBIX. BUT — MUHMMalIbHAS €IMHUIIA KOJUYECTBA

uH(pOpMaLUY — ABOMYHBINA pa3psn. bait, kunobaiit, merabait, ruradait

2.7

CKOpOCTB nepecaayn OJaHHBbIX. EI[I/IHI/ILU)I CKOpOCTH IICpCaavyn JaHHBIX.

Hckaxxenue nHpopMaIuu npu nepeaaye

2.8

Konuposanue tekcroB. PaBHOMepHbIi kon. HepaBHOMepHbIi kKo4. Koauposka

ASCII. Bocemubutneie komupoBku. Ilonstue o xomupoBkax UNICODE.




JlekonupoBaHue  COOOILEHUH C  HCIOJI30BAHMEM  pPAaBHOMEPHOIO U

HepaBHOMepHOro koja. Undopmannonusiii 00bEM TeKcTa

OOmiee mpexacraBieHHe O MHUPPOBOM MPEACTABICHUU ayJAHOBU3YAIbHBIX U

2.9 NpyTux HenpepblBHbIX JaHHbIX. KomupoBanue 1nBera. llBetoBble Mopenu.
Mopens RGB. I'mybuna xogupoBanus. [lanmurpa
PactpoBoe u BekTOpHOE TpeAcTaBieHHe wu3oOpakeHui. Ilukcenn. OrneHka
2.10 nHPOPMAIMOHHOTO  00BEMa  rpaduyeckux  JaHHBIX  JJIsI  PacTPOBOTO
M300paXeHUs
KoaupoBanue 3Byka. PaspsgHocTs M uyactota auckperusanuu. KomumdecTtBo
2.11 kaHanoB 3amucu. OIleHKa KOJIMYECTBEHHBIX MapaMeTpoB, CBSI3aHHBIX C
MPEJCTaBICHUEM U XpaHECHHEM 3BYKOBBIX (DailioB
3 NudopManinoHHbIe TEXHOIOTHH
11 TexcToBble TOKYMEHTHI M UX CTPYKTYpHBIE 3JIEeMEHTHI (CTpaHula, ab3ail, CTpoka,
. CJIOBO, CHUMBOJ)
39 TekcToBBIM  mIpoLieccCOp — HHCTPYMEHT CO3/JAaHMs, PpENAKTHUPOBAHUS W
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TeKcTa
PenaktupoBanue Tekcra. CoiictBa cumBoioB. Ulpudrt. Tumsr mpudtos
13 (pyOnensle, c 3aceykamMu, MOHOIIMpUHHBIE). [lomyx’upHOE U KypCHUBHOE
. Hauepranue. CBoiicTBa a03aleB: TrpaHHIB], a03alHBIA OTCTYI, WHTEPBAI,
BbIpaBHMBaHue. CtuseBoe popmaTupoBaHue
14 CrpykrypupoBanue HuHGOpMAIMM C TIOMOIIbIO CHUCKOB U  TaOmuIl.
. MHoroypoBHeBble criucku. Jlo6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTHI
35 BcraBka m300pakeHHMiI B TEKCTOBbIE JOKyMeHTHL. OOTekaHue H300paKeHUH
' TEeKCTOM. BKiItoueHue B TEKCTOBBINM JOKYMEHT AuarpaMm U Gopmy
16 [lapameTpsl cTpaHulbl, Hymepanusi crpaHull. JloGaBieHne B JOKYMEHT
. KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpasomnucanus. PaccrtaHoBka mepeHOCOB. I'010COBOM BBOJ TEKCTA.
3.7 Onrtuueckoe pacro3HaBaHue Tekcta. KommnbroTepHslil nepeBoj. Mcnonb3oBanue
cepBUCOB ceTH MHTepHeT /1t 00paboTKH TEeKCTa
38 3HaKOMCTBO €  TpaUuUecKUMH  penakropamu. PacTpoBble  PHUCYHKH.
' Hcnonp3oBanue rpaduyeckux NPUMHTHBOB
Omnepanuu penakTUpoBaHusi rpadUuecKuX OOBEKTOB, B TOM 4HCIE IH(PPOBBIX
3.9 dotorpadmii: M3MEHEeHHE pasMepa, oOpe3Ka, IOBOPOT, OTpaKEHHWE, paboTa C

obnacTsiMu  (BBIJEJIEHNE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLHUS ILBETA,




SIPKOCTH ¥ KOHTPaCTHOCTH

3.10

Bekropnas rpaduka. Co3gaHume BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMHU
CpeACTBaMHU TEKCTOBOI'O IIpoLeccopa MM APYrHMX Mporpamm (IpUIIOKEHUH).

Jlo6aBneHne BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI

3.11

[ToaroroBka MynbTUMEeAUMHBIX npe3eHTanuil. Cnaia. [loOaBienue Ha craiifg

TCKCTa U I/I306pa)KeHI/II\/'I. PaboTa ¢ HECKOJIbKMMU CHaﬁHaMH

3.12

JloOaBneHne Ha claiij] ayJJMOBU3YyaJbHbBIX JaHHBIX. AHUMANUS. [ UIIepcChUTKI

8 KUIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

TeopeTtnueckne 0OCHOBBI HHPOPMATUKU

1.1

Heno3uumoHHble U MO3UIMOHHBIE CUCTEMBI cuucieHus. Angpasut. OCHOBaHUE.
Pa3pépuyras ¢opma 3ammcu umcna. IlepeBon B OECATUYHYIO CHUCTEMY YHCED,

3alIMCaHHBIX B APYTHUX CUCTEMAX CUHUCICHUA

1.2

Pumckas cucrema cuuciieHus

1.3

JBonunas cucrema cumucienus. [lepeBoa nensix yucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cucrema cuucnenus. [lepesos
YuCel M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JCCATUYHYIO CHUCTEMBI U
obpatno. lllecrHaaumarepuunass cuctema cuucieHus. IlepeBox wyucen wu3
MIECTHAANATEPUYHON CHUCTEMBbI B JIBOMYHYIO, BOCBMEPUUYHYIO M JCCATHYHYIO

CUCTEMBI U 00paTHO

1.4

Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCICHUS

1.5

Jlormueckue  BbICKa3bIBaHMSA.  Jlormdyeckne  3HAYEHHUS  BBICKA3BIBAHMI.
DJIeMEHTapHbIE W COCTaBHBbIE BBICKAa3bIBaHUA. JlorMueckue omnepamuu: «u»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHUE), «WIW» (AU3BbIOHKLUSA, JIOTMYECKOE
CIIOKEHHUE), «He» (Jorudyeckoe orpuiianue). [I[puopurer JOrudecKkux oneparui.
OrmpesesieHe HWCTUHHOCTHM COCTABHOTO  BBICKA3bIBAaHUSI TPU  HM3BECTHBIX

SHAYCHHUAX UCTUHHOCTH BXOAAIIUX B HCTO 3JICMCHTAPHBIX BBICKQ3bIBaHUH

1.6

Jlornueckue BbIPAKCHHAL. HpaBHna 3allMCH JIOTHUYECCKUX BBIpa)KGHI/II\/'I. HOCTpOGHI/Ie

Ta6J'II/IH HCTHHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jloruueckue 31eMeHTEI. 3HAKOMCTBO C JIOTHYSCKUMU OCHOBaMHM KOMIIBIOTCPaA

AJNTOPUTMBI U IPOTPAMMUPOBAHHE




2.1

[lonstne anroputma. McnonHuTenu anropurMoB. AJNTOpUTM Kak IUIaH

YIIpaBJICHUA UCIIOJITHUTEIIEM

2.2

CaoiictBa anroputma. CriocoObl 3alucu alroputMa (CIOBECHBIH, B BUAE OJIOK-

CXEMBI, IpOrpamMma)
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AnropurMuueckue KOHCTpykKuuu. KoHCTpykius «ciaepoBaHue». JIuHeiHbIl
anroput™.  OrpaHM4YeHHOCTb  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
IIPEAYCMOTPETH 3aBUCUMOCTbD I10CJIEI0BATEIIbHOCTH BBIIIOJIHAEMBIX IEUCTBUN OT

HCXOJIHBIX JaHHBIX
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KOHCTPYKHI/IH «BCTBJICHHUC). IIOJIHAA W HCIIOJHas (bOpMBI. Brimonnenne u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTH BBICK&?)BIB&HHH). HpOCTHC u

COCTAaBHLIC YCIIOBUSA

2.5

KOHCTPYKHI/IH (IIOBTOPCHHUEC». HHUKJIBI C 3aJaHHBIM YHUCIIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBINIOJIHCHUS, C HepeMeHHOfI OUKJIIa

2.6

PazpaGotka 11 (opManbHOrO MCIOJHUTENS alropuTMa, MPUBOISAIIEIO K
TpeOyeMOMy pe3ynbTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHBbIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJIB30BAHMEM LMKJIOB W BETBICHUU U
yhnpaBieHus: (QOpMaJIbHBIMH  HCIOJHHUTEISIMUA. BBIOTHEHHE alTOPUTMOB

BPYYHYIO 1 Ha KOMIIBIOTEPE. CHHTaKCUYECKHE U Jorndyeckue omuOKku. OTKa3bI

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIkonbHbIN
Anroputmuueckuit SI3pik). CucremMa mNpOrpaMMHUpPOBAHMS: PEIAKTOP TEKCTa

[mporpamm, TpaHCJIATOP, OTIIaJYNK

2.8

HepeMeHHa;I: THII, HWMs, 3HA4YCHUC. Henme, BCIICCTBCHHBIC MW CHMBOJIbHBIC

HIEpEMEHHbBIE

2.9

Omneparop mnpucBauBaHus. ApuU(METHUECKUE BBIPAKEHUS M TOPSIIOK UX
BbIunciIcHMs. Onepanyy ¢ IeabIMUA YUCIaMU: LEI0YUCIEHHOE EIEHNE, OCTaTOK

OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOI'O IEJIOT0O YrcCjia Ha ApYyroc

2.10

BerBnenus. CocraBHble YCIOBHMsS (3alMCh JIOTMYECKMX BBIPAXEHUH Ha
U3y4aeMOM S3bIKE MporpaMMupoBanus). Haxoxnenue MUHUMyMa U MaKCUMyMa
U3 IBYX, TPEX U 4ETBIPEX uncell. Pelenne KkBagpaTHOro ypaBHEHMs!, UMEIOILETO

BCIIECTBECHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaH OoT/IaKa IIporpaMM: IMomaroBO€ BBIIIOJHCHHUE, IIPOCMOTP 3HAYCHHI

BCJINYHH, OTJIaI[O‘IHBIfI BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoBuem. Anroput™m EBKkinaa a1 HaX0KICHHUS HauOOJIBIIETO 0OIIETo

ACIIUTCIIA ABYX HATYpPaJIbHBIX YUCCII. Pa30uenue 3amnncu HaTypaJIbHOT'O 4YHUCJIa B




MO3UIIMOHHOM CHUCTEME C OCHOBaHUEM, MEHBIIMM WM paBHbM 10, Ha

OT/IeJIbHBIE ITUDPBI

2.13

HI/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMBI IMPOBEPKHU ACIMMOCTHU OJHOI'O LEJIOI0 YHCia

Ha Jpyroe, IpoBEpKU HATYpPaIbHOTO YKCIIa Ha IPOCTOTY

2.14

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHEBIE.
[TocumBonbHast oOpaboTka cTpok. [loncyér 4acTOThl MOSBIEHUS CHMBOJIA B

cTpoke. Bectpoenusie GyHKIIMU 17151 00pabOTKH CTPOK

2.15

OmnpeneneHue BO3MOXKHBIX PE3yIbTaTOB pabOThl alropuT™Ma IpHU 33AaAHHOM
MHOXECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOKHBIX BXOJHBIX JaHHBIX,

IPUBOISAIINX K JAHHOMY PE3yJIbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Hudposas rpaMOTHOCTH

1.1

I'moGanbuass cetb MurepHer. IP-agpeca y3moB. CereBoe XpaHEHHE IAaHHBIX.
MeTo/ bl MHIMBHIYaIbHOTO M KOJJIEKTUBHOIO pa3MeIleHHss HOBOW HH(pOpMaIUY B
I/IHTepHeTe. bonpmme JaHHBIC (I/IHTepHeT-I[aHHBIe, B YaCTHOCTH JAAaHHBIC

COIMAJILHBIX CETEH)

1.2

[Tonsitue 00 wuHOpMaIMOHHOW Oe30MacHOCTH. YTPo3bl HHGOPMAIMOHHON
0e30MmacHOCTH TIpH PadOTe B II00ATBHON CETH M METOJBI TPOTUBOICHUCTBUS UM.
[IpaBuna Ge3omacHOW ayTeHTH(HUKAMKU. 3aIuTa JUYHOW WH(POpPMAIUU B CETH
HNureprer. be3onacHele  cTparerum  noBeneHus B cetw  MHTepHer.
[IpenynpexneHue BOBJICUYEHUS B JIECTPYKTUBHbIE U KPUMHHAIIbHBIE (OPMBI

CEeTeBOI aKTUBHOCTH (KHOEpOYIUIMHT, (GUILUHT U IpyTrHe GOpMBbI)

1.3

Bunsl nestensHoct B MHTepHere. MHTEpHET-CEpBUCHI: KOMMYHUKAMOHHBIE
CepBUCHI (1MOoYTOBast Ciyx0a, BUIEO-KOH(EPEHL-CBA3b U APYTUe), CIpPaBOYHbIE
CIIy’KOBl  (KapThl, paclucaHusi M JIpyTue), TOUCKOBBIE CIYXObI, CIIyXObI
OOHOBJICHMs IPOrpaMMHOI0 obecredeHus u japyrue ciayxObl. CepBHCHI
rocygapcTBeHHbIX — yciyr. OOmaunble xpaHwmmmia gaHHbix. Cpeacrta
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHjaiH-oducer). I[Iporpammuoe
o0ecrieyeHHe KaK BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIE U TpaduuecKue

PENaKTOpPbl, Cpebl pa3pabOTKH MPOrpaMM

Teopernueckre 0CHOBbI HHPOPMATUKHU




2.1

Mogenb. 3amgauu, pemraeMble ¢ MOMOUIbIO MozenupoBanus. Kiaccuduxanum
mojenell. MarepuanbHbple  (HaTypHble) H  HUH(QOPMALMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHble monend. Mmuranumonneie monenu. Mrpossie
mogenu. OneHKa COOTBETCTBUS MOJENIN MOJAEIMPYEMOMY OOBEKTY M ILEJsIM

MOACIINPOBAHUA

2.2

Tabnuunbie mogenu. Tabnwia Kak MpeCcTaBIeHUe OTHOIICHUS
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ba3pl nanHbix. OTOOp B TabMULE CTPOK, YAOBIETBOPAMOIIUX 33JaHHOMY

YCIIOBUIO
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I'pad. Bepmuna, pebpo, myrb. OpuEHTHpPOBaHHBIE M HEOPUCHTUPOBAHHBIE
rpadnel. Jlnuna (Bec) peOpa. BecoBas marpunia rpada. JlnuHa nmytm MexmIy
BepmrHamu rpada. [louck onTumansHoro nyTH B rpade. HavanpHas BeprumHa
(MCTOYHUK) W KOHEYHas BepIIMHA (CTOK) B OpPHUEHTUPOBAHHOM rpade.

Brruncnenue konudecTBa MyTei B HAITPABJICHHOM allUKINYECKOM rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), Juct, pedpo (ayra) aepesa. Beicora nepesa.
[Monnmepeso. Ilpumepsl ucmonb30BaHUs JiepeBbeB. [lepebop BapHaHTOB C

TIOMOIIIBIO JIepeBa

2.6

[lonatue wmaTemaTuyeckod MoJenM. 3aJayd, pemaeMble ¢ MOMOIIBIO
MaTeMaTH4ECKOTrO (KOMITBIOTEPHOTO) MOJEIIUPOBAHUS. Otnnuue
MaT€MaTHYeCKOW MOJEIM OT HAaTypHOM MOJEIM U OT  CIOBECHOIO

(JTuTepaTypHOTO) OMKMCAHUSA O0BEKTA

2.7

OTanel KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IIOCTAHOBKA 3aJdadu, IIOCTPOCHHUEC
MaTeMaTHYEeCKOMH MOACIIH, nporpaMmMHas pcajisanus, TCCTUPOBAHUC,
IMPOBEACHNE KOMIIBIOTCPHOI'O OKCIIEPUMEHTA, aHalIW3 €ro pe3yJlIbTaToOB,

YTOYHEHHE MOJIETH

ANTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

Pazbuenue 3agaunm Ha noxzagauu. CoOCTaBIEHUE ANTOPUTMOB U IPOTpaMM C
UCIOJIb30BAHUEM BETBJIEHUH, LUKIOB M BCIOMOTaTENIbHBIX aJIrOPUTMOB IS

YIpaBJICHUA UCIIOJIHUTCIIEM WUJIW APYTUMU UCIIOJIHUTCIIAMU

3.2

Tabnmuunble BenmuuuHBl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBieHHE U
OTJIaJIKa TPOrpamMM, PEATH3YIONIUX  THUIIOBBIE  aJTOPUTMBI  0OpabOTKH
OJTHOMEPHBIX YHUCIIOBBIX MAaCCHBOB, Ha OJHOM HU3 SI3IKOB MPOrPAMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIA AJTOpUTMUYECKHHA SI3BIK):
3aM0THCHUE YHCIIOBOTO MACCHBa CIIYYalHBIMH YHCJIAMH, B COOTBETCTBUU C
dbopmyroi wiaM myTéM BBOJIA YMCEJI, HAXOXKJIEHUE CYMMBI JIEMEHTOB MacCHBa,

JIMHEMHBIN ITOMCK 3aJaHHOr0 3HAYE€HUS B MaCCHUBE, IOJCYET IJIEMEHTOB MacCHBa,




YIOBJIETBOPSIIOIIMX ~ 3a/IaHHOMY  YCJIOBUIO, HAXOXJIEHUE MHUHHMAJIBHOTO

(MakcHUManbHOT0) 37eMeHTa MaccuBa. COpTUPOBKa MacCHBa

3.3

06pa60TKa II0OTOKa JaHHBIX: BBIYUCIICHHUE KOJIHUYCCTBA, CYMMBI, CPCIHCTO
apI/I(l)MeTI/I‘-IeCKOFO, MUHHMAQJIBHOI'O W MaKCHMaJIbHOI'O 3HAa4YCHUA JJICMCHTOB

IMOCJICA0OBATCIIbHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHUIO

3.4

VYmpasnenue. Curnan. OOpatHas cBsi3b. [logydyeHue cHUTHAIOB OT ITU(POBBIX
JATYUKOB (KacaHMsl, pacCTOSIHMs, CBeTa, 3BykKa M Jpyroro). Ilpumepsl
UCIIOJB30BAaHUsl IpUHIMIA OOpPaTHOM CBA3M B CHUCTEMax YIIpaBJICHUS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM u4Hcie B poboroTexHuke. IIpumepsl
pOOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS ABUKEHUEM B TPAHCIIOPTHOMN
CHUCTEMe, CBapoyHasi JMHHUS aBTO3aBOJa, ABTOMAaTHU3UPOBAHHOE YIIpaBJICHHE
OTOIUICHHEM JIOMa, AaBTOHOMHAasi CHCT€Ma VIPaBJIEHUS TPaHCIOPTHBIM

CPEICTBOM U JPYTrUe CUCTEMBI)

WndpopmanroHHbIe TEXHOIOTUI

4.1

[Tonstne 00 3nexTpoHHBIX TaOnauIax. TUNbl JaHHBIX B A4YE€HKax 3JIEKTPOHHOM
tabnuiel. PenaktupoBanne u GpopmarupoBanue tadsmi. BeTpoeHHble GyHKIIMH
JUISL TIOMCKa MaKCMMyMa, MUHHUMYMa, CYMMbI U CPEIHEro apu(pmernyeckoro.
CoptupoBka HaHHBIX B BbIAEJICHHOM Juana3zoHe. l[locTpoeHue auarpamm
(ructorpamMma, Kpyromas AuarpamMma, TodeyHas auarpamma). Bpeibop Ttuma

AuarpaMMbl

4.2

[IpeobpazoBanue Gopmyn npu kormupoBanuu. OTHOCHTETbHAs, aOCONIOTHAS H

CMCHIaHHasd aapeCcalus

4.3

VC0BHBIC BBIYMCICHUS B AJICKTPOHHBIX Ta0iauiax. CyMMHPOBAaHHE U MOJACUET
3HAUEHUH, OTBEUAIONINX 3aJaHHOMY ycioBHi0. OO0paboTka OONBIIMX HAOOPOB

JaHHBIX. YucaeHHoE MOACIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IHaX
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Ponb mHGOpMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH APKOHOMUKH MHUpPA, CTpPaHBI,
peruona. OTkpeIThie OOpa3oBarenbHbIe pecypchl. llpodeccuu, cBs3aHHBIE C
uHbOpMaTUKOH ¥  HMHPOPMALIMOHHBIMU  TEXHOJOTHSMH:  BeO-au3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUYMK  MOOWJIBHBIX  MPHIOXKEHHWH, TECTHPOBILIUK,
ApPXUTEKTOpP IMPOTPAaMMHOI0 OOECleyYeHus, CHEHUANNUCT IO aHaIu3y HdaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'S 10 UHOOPMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTam 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
o0mero oopazoBanus Ha ocHoe PI'OC

3HaTh (TOHUMATBH )

1.1

BriajieHre OCHOBHBIMH MOHATUSMU: HH(BOpMALUs, Niepeaada, XpaHeHue 1
0o0paboTka HH(pOpPMAIMH, AITOPUTM, MOJAETH, IMH(PPOBON MPOAYKT U UX

HCIIOJIB30BAHUE JJIA PCILICHUA y‘le6HHX " IIPAKTUYCCKUX 3aaa4

1.2

BJ'Ia,I[eHI/Ie IIOHATUAMMU: BBICKAa3bIBaHHC, JJOrn4ccKas orecpanus,

JIOTUYCCKOC BBIPAKCHUC

YmMmern

2.1

YMeHue ornepupoBaTh eIUHUIIAMEA U3MEPEHHSI THPOPMAITMOHHOTO 00BEMA

H CKOPOCTH II€pCaavuu JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh Ieiblie uucia or 0 mo 1024 B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUYHUCIICHHS C OCHOBaHUAMH 2, 8, 16,

BBITOJIHATH apU(PMETUIECKHE OTIEpPALUU HaJl HUIMU
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YmMmeHue KOOUupoBaTb M JCKOIAUPOBATH COO6H.I€HI/I${ 110 3aJaHHBIM
mpaBujiaM; IIOHUMAHHUEC OCHOBHBIX IMPUHIKUIIOB KOAUPOBAHUA I/IH(bOpMaHI/II/I

pa3IMYHON MPUPO/BI: TEKCTOBOH, rpaduuecKoil, ay o
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VYMeHHe 3aluChIBaTh JIOTHYECKHE BBIPAXCHUA C  HCIOJB30BAHHUECM
JAU3BIOHKIWK, KOHBIOHKIHMKM W OTpULUAHHUA, OIPEACTIATh HNCTHUHHOCTH
JOTHYCCKHUX BLIpa)KeHI/If/'I, €CJIM HU3BCCTHBI 3HAYCHHA HWCTHHHOCTHU
BXOAAIIMX B HETO IIEPEMCHHBIX, CTPOUTH Ta6J'II/II_[BI HUCTHUHHOCTH JJIA
JOTHYCCKHUX BBIpa)KeHHfI; 3alMUCbIBATh JIOTUYCCKUC BBIPAKCHHUA Ha

H3y4aCMOM A3BbIKC IIPOTrpaMMHUPOBAHUA

2.5

YMeHue COCTaBIISATh, BBITOIHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE
ITOPUTMBI Il ynpaBieHus: ucnoanurensimMu (Yepenamika, YepTéxuuk u
Ipyrue); co3laBaTh M OTJIAXHBaTh MPOrPaMMbl Ha OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackamb, Java, C#, IlkonbHbIid

AnroputMudeckuit  SI3bIK), peaNn3yIONIMe HECIOXHbIE aJTOPUTMbI




O6pa6OTKI/I YHCJIOBBIX JAHHBIX C HMCIIOJIB30BAHUECM IIHMKIIOB H BCTBJIGHI/If/'I;
YMCHHUEC pa36I/IBaTB 3aJa4yyd Ha I10J3aAa4du, HCIIOJIb30BAaTh KOHCTAHTEHI,
NEPCMCHHBIC W BBIPAXKCHUSA PA3JIMYHBIX THUIIOB (qI/ICJIOBBIX, JIOTUYCCKHX,
CI/IMBOJ'IBHBIX); AHAJIN3UPOBATH Hpe,I[J'IO}KCHHHﬁ AIITOPUTM, ONPEACIIATD,
KakKue pe3yjibTaTbl BO3MOXKHBI IIPU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HaUYEHUI

2.6

YMeHue 3amnucaTh Ha U3y4aeMOM SI3bIKE NMPOTrPaMMHPOBAHUS aITOPUTMBI
IPOBEPKU JIEIMMOCTH OJHOIO LEJOro 4Hciaa Ha Jpyroe, MPOBEPKHU
HATYpaJIbHOTO YHUCJIa HAa MPOCTOTY, BbIIEICHUS LUp U3 HATYpaJbHOTO
4yyclla, IOMCK  MakCUMyMOB, MHUHUMYMOB, CyMMBbl  YHUCIJIOBOM

IIOCJICA0BATCIIBHOCTHU

2.7

Biagenne yMeHHEM OpHEHTHPOBATBCS B HEPAPXHUYECKOW CTPYKTYype
daioBoii cuctembl, pabotaTh C (HalIOBONW CHCTEMOH IEPCOHATLHOTO
KOMITBIOTEpA C HCIOJIb30BaHHEM rpaduueckoro uHTepdeiica, a UMCHHO:
Co3aaBaTb, KOIMUPOBATh, IMEpCMCIIaTh, MNECPCUMCHOBBIBATH, YAAJIATh U

apXUBUPOBATH (HalJIbl U KaTAJIOTH

2.8

Bnaz[eHHe YMCHUSMU W HABBIKAMHU HCIIOJIb30BAHUA I/IH(I)OpMaI_[I/IOHHBIX u
KOMMYHHKAalIUOHHBIX TEXHOJIOTHI A IIOHUCKA, XPaHCHMUA, O6pa6OTKI/I u

nepeaadyn n aHajin3a pa3jIMiHbIX BUI0B I/IH(i)OpMaI_[I/II/I

2.9

YMenue BeIOMpaTh crmoco0 MpeACTaBICHUS MAHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amaueidl (TaONMIBI, CXEMbI, TpapuKH, JAHarpaMMbl) C
UCTIOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH

JaHHBIX

2.10

YMmeHue (opmanu3oBaTh U CTPYKTYpUpPOBaTh MH(MOPMALUIO, UCHOJIb3Ys
AIIEKTPOHHBIE TAOMUIBI Ui OOpabOTKM, aHalW3a H BU3YaTU3alUH
YHCIIOBBIX JAHHBIX, B TOM YMCJE C BBIJCJIECHUEM JUara3oHa TaOJuIbl U
yHOPSA0YMBAaHUEM (COPTHPOBKOI) €r0 JIEMEHTOB; YMEHHE IPUMEHAThH B
JIEKTPOHHBIX Tabnauuax (GopMyiasl A pacy€ToB C HCHOJIb30BAHUEM
BCTPOCHHBIX (PyHKIMIA, aOCOMIOTHOH, OTHOCHUTENBHOH, CMEIIaHHOM
ajJipecalluy; HUCIOJb30BATh 3JEKTPOHHBIE TaOJMIBl JUISI YHUCIEHHOIO

MOZACIIMPOBAHUA B IPOCTHIX 3aJja4ax U3 pa3HbIX MPCAMCTHBIX oOiacreit




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OI'> 10O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

HH#HPar#H#1.1

@aiinel 1 manku (karanoru). IlpuHIUIBl moctpoeHus ¢ainoBbIX
cucreM. IlomHoe wms daiina (manku). Ilyte k ainy (mamke).
Pabora c ¢aiinamu W KatajoramMu CpeACTBaMHU OIEPAlMOHHOMN
CUCTEMBI: CO3/1aHUE, KOIIUPOBaHUE, nepeMenieHue,
NeperMEHOBaHUE U ynajeHue (aiaoB U manok (karajaoros). Twrbl
daiinoB. CorictBa (aitioB. PaitnoBsiii MeHemxep. [louck ¢aitnos

CpeCcTBaMU ONEPAIMOHHON CUCTEMBI

1.2

OObenuHenne kommbloTepoB B ceTh. Cerb HuTepHer. Be0-
cTpanuna, Beb-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBbie cuctembl. [Tonck mHGOPMALMK O KITFOYEBBIM CIOBaM
U 110 n300pakeHuto. J[octoBepHOCTh HH(GOPMAIIUH, TIOTyYESHHOU U3

Nurtepuera. [P-aapeca y310B. CeTeBoe XpaHEHUE TAHHBIX

TeopeTtnueckre OCHOBBI HHPOPMATHKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMMCAaHUS HENpPEPHIBHBIX
00BEKTOB U MPOLIECCOB C IOMOILBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasur. MomHocts andaButa. J[BouuHbIid andaBuT.
KonnuecTBO  BCEBO3MOXHBIX CJIOB  (KOJOBBIX  KOMOWHALIMA)
¢bukcupoBaHHON AMUHBI B JBOoMYHOM andaBure. IIpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3ivyHBIX CIIOB
(buKCcHpOBaHHON AJTUHBI B an(aBUTe ONpeeIEHHON MOLTHOCTH.
KoaupoBanue cuMBOIOB OJHOTO andaBUTa C MOMOIIBIO KOJOBBIX
CIOB B JpyroM andaBuTe, KoaoBas TabiuIa, ACKOIWPOBAHHUE.
Konuposanue texcroB. PaBHomepHblli k04, HepaBHOMEpHBI KOZ.
KomupoBka ASCII. BocemMuOutHble KomupoBku. Ilonste o
koaupoBkax ~ UNICODE.  JlekomupoBanue  cooOImIeHHH ¢
UCIIOJIb30BAaHUEM PaBHOMEPHOTO W  HEPaBHOMEPHOIO  KOJa.

HNudopmannonsslii 006EM TekcTa

2.2

WNudpopmanmonssiii 00b€M AaHHBIX. BUT — MUHMManbHAs €AMHULA

KoJu4yecTBa HH(POPMaUM — JBOWYHBIA paspsan. EauHuib




u3MepeHus: WHQPOPMAIMOHHOTO 00bEéMa JaHHBIX. buT, Oailr,
KWI00aT, Merabaiit, rurabaidT. CKOpOCTh Nepenayd JTaHHbBIX.

EauHUIBI CKOPOCTH TIEpe1ay JaHHBIX

23

Konuposanue nera. L{BeroBbie Monenu. Monens RGB. I'myOuna
kogupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpejcTaBieHue u3oOpaxeHui. [Iukcens.
Onenka uH}OpMAIMOHHOIO 00BEMA rpaUUYeCKUX JaHHBIX JUIS

pacTpoBOro U300paKeHUs

24

KOI[I/IpOBaHI/Ie 3BYKa. Pa3p5[I[HOCTB n yacroTa 3anucu. KommaectBo
KaHaJIOB 3aIlMCH.
OH€HKa KOJIMYCCTBCHHBIX mapamMeTpoOB, CBA3aHHBIX C

NpEeCTaBICHUEM U XpaHECHHEM 3BYKOBBIX (hailioB

2.5

Hemno3uiimoHHble W MO3UIIMOHHBIE CUCTEMBI CUUCICHUS. AJaBur.
OcHoBanue. Pa3sépuyras ¢opma 3anucu uucia. IlepeBox B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3allUCaHHBIX B JIPYTUX CHUCTEMax
CUMCIICHUSI.

PumMckag cucremMa cuucieHus

2.6

JIBonuHas cucreMa cuucienus. llepeBos Lenbix yucen B Ipeaenax
oT 0 no 1024 B nBOMYHYIO cHCTEMYy cuucieHus. BoceMepuuHas
cucrema cuucienus. [lepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B
JBOMYHYIO u JECSITUYHYIO CHUCTEMBI u oOparHo.
[ecTtHaauarepuuHas cucrema cuucieHus. IlepeBon uucen wus
HIECTHAIIATEPUYHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CHCTEMBl M 00paTHO. ApH]MeTHYecKrue OrNeparu B

I[BOH‘IHOﬁ CHUCTEME CUHUCJICHUA

2.7

Jlornueckue BBICKa3bIBaHUS. Jlornyeckue 3HAYCHUS
BbICKa3bIBaHUN. OJIEMEHTapHbIE M COCTaBHBIE BbICKA3bIBAHUS.
Jlornueckue — omepanuM:  «u»  (KOHBIOHKLHUS,  JIOTUYECKOE
YMHOXEHUE), «UIN» (AU3BIOHKILNA, JOTMUECKOE CIIOKEHUE), «HE»
(mormueckoe orpuuanue). I[Ipuopurer JIOrHMyYecKUX oOmnepanuil.
OnpeneneHue HCTUHHOCTH COCTABHOIO BBICKA3bIBaHUS, €CIU
W3BECTHBI 3HAYEHUSI MICTUHHOCTH BXOJAIIMX B HETO JIEMEHTAPHBIX
BbICKa3piBaHUU. Jlormdyeckue BbIpakeHus. [IpaBwia 3amucu
JOrMYecKuX BblpakeHud. IlocTpoeHne TabmUI] HCTUHHOCTH

JIOTUYECKHUX BBIPAKECHUMN




2.8

Jlornueckue »iaeMeEHTBL. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMU

KOMIIBIOTEPA

2.9

HenpepeiBHblE M IUCKpeTHbIE MoOAead. VIMUTallMOHHBIE MOJEIN.
Hrposslie mogenn. OLeHKa aeKBaTHOCTU MOJEIU MOAEIUPYEMOMY

00BEKTY U LIEISIM MOJEIINPOBAHUS

2.10

Tabnuunapie monenu. Tabnwma Kak MPEICTABICHHWE OTHOIICHUS.
ba3el manHbiX. OTOOp B TabjMIle CTPOK, Y/OBJIETBOPSIOIIUX

3a/laHHOMY YCJIOBHIO

2.11

I'pap. Bepmmna, pebpo, mnyTs. OpHUEHTHPOBAHHBIE H
HeopueHTHpOBaHHbIe Tpadbl. JyimHa (Bec) pedbpa. BecoBas maTpuma
rpada. JnuHa mytm Mexay BepmmHamu  rpada. [lomck
onTtuMaigbHoro nmytu B rpade. HauanbHas BeprivHa (MCTOYHHK) U
KOHEYHass BepmuHa (CTOK) B  OPHUEHTUPOBAaHHOM  Tpade.

Brruncinenune xonmmyecTsa HYTCﬁ B HaIpaBJICHHOM alUKINYCCKOM

rpade

2.12

Hepeso. Kopens, Bepmuna (y3en), jiuct, peOpo (ayra) nepesa.
Bricota nepea. IlomnepeBo. [Ipumepsl HCIIONB30BaHMS JICPEBHEB.

[TepeGop BapraHTOB ¢ MOMOUIBIO IepeBa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

CaoiicTBa aniroputma. CriocoObl 3alIMCH aIropuT™Ma (CIOBECHBIH, B
BUJIE OJIOK-CXEMBI, IPOrpamMma).

CocraBieHHE aNrOpUTMOB U IPOTPaMM C  HCIIOJIB30BAHUEM
BETBJICHWH, IIMKJIOB M BCIIOMOTATEIbHBIX AITOPUTMOB  JUIS
ympasienuss ucnoiautenem (Pobor, Uepenamka, YepTé&xHuk u

Ipyrue). BelnonHeHne anropuTMoB BPYUHYIO U HA KOMIIbIOTEpPE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konapHBINA ANropuTMUYECKHM S3BIK).

CucremMa mnporpaMMHMpOBAHMS: PENAKTOP TEKCTa IPOrpaMM,
TPaHCIATOP, OTIAAUHK.

[lepemennas: Tum, ums, 3HadeHue. llenbple, BelIECTBEHHbIE U
CUMBOJIbHBIE TIEPEMEHHBIE.

Oneparop mnpucBauBaHus. Apu@MeTHUYECKUE BBIPAKEHUS U
NOopsANOK WX BbluucieHus. Omnepanuu ¢ [EIbIMH  YHCIAMHU:

OCJIIOYUCIICHHOEC JOCJICHHME, OCTAaTOK OT OCICHUA. BetBnenus.




CocraBHble yCJIOBHS (3aIUCh JIOTHYECKHX BBIPAKEHUH Ha
U3y4aeMOM SI3bIKE MPOrpaMMHpoBanus). HaxoxaeHrne MUHIMYyMa

U MakcUMyMmMa W3 JBYX, TpEX H 4UeThIpEX uucel. Pemienue
KBaJ[PaTHOTO ypaBHEHHS, UMEIOIIETO BEIIECTBCHHbIC KOpHH. LIuKi
¢ ycioBueM. AnroputMm EBKIuma I HAXOXKIEHUS HAMOOJBIIETO
o0miero nenuTens OBYX HATypaldbHBIX 4ucell. Pa3Ouenwe 3amucu
HATYpPaJIbHOTO 4YHUCJIa B IO3UIMOHHONH CHUCTEME C OCHOBAHHEM,
MeHbIIMM WK paBHbIM 10, Ha orTaensHbie HQPHL [luka ¢
NEPEMEHHOM. AJITOPUTMBI TIPOBEPKH JEIMMOCTH OJHOTO IIEJIOTO

YHCclia Ha Ipyroe, MPOBEPKU HATYPaJIbHOTO YKcCia Ha IPOCTOTY

3.3

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIC)
nepemeHHble. [locuMBosibHas 00paboTka cTpok. [loacdér yacToThl
NOSABICHUSI CHUMBOJIa B CTpOKe. BcrTpoeHHble QYyHKIUM JUIS

00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl aNrOpUTMa MpHU
JTAHHOM MHOECTBE BXOJHBIX JIaHHBIX, ONPEICICHHE BO3MOKHBIX

BXOIHBIX JAHHBIX, IPUBOJAIINX K JaHHOMY PE3YyJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). (OJHOMEpPHBIE MAaCCHBBI.
CocraBiieHue W OTIaJKa NPOrpaMM, pPEATU3YIOUIUX THUIIOBBIE
QITOPUTMBI  0OpPaOOTKU OJIHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha
OTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackaib,
Java, C#, llkonpHBIA AJTOpUTMUYECKHA SI3bIK): 3aroTHEHUE
YUCJIOBOIO MAacCCHBa CIIy4allHBIMM YHCJIAMH, B COOTBETCTBUMU C
dopmynoil wunm myTéM BBOAA YHUCEN, HAXO0XIEHUE CYMMBI
AJIEMEHTOB MAacCUBa, JMHEWHBIM IMOUCK 3aJaHHOTO 3HAYCHHS B
MaccuBe, MOJACYET DJIEMEHTOB MAacCHBa, YOBIJIETBOPSIOMINX
3aIaHHOMY YCIIOBHIO, HAaxO0XJICHHUE MHUHHUMAaJIbHOTO
(MakcUManpHOTO) 3JeMeHTa MaccuBa. CopTHpPOBKa MaccHBa.
OO0OpaboTka TOTOKA JaHHBIX: BBIUYMCICHHE KOJIUYECTBA, CYMMBI,
cpenHero apupMeTH4eckoro, MUHUMAIbHOTO U MAaKCHMAaJlbHOTO
3HAQYEHUS DJIEMEHTOB IOCIEAOBATEIIbHOCTH, YIOBJIETBOPSIOIIUX

3aJlaHHOMY YCJIOBUIO

3.6

VYmpasnenue. Curnan. O6parHas cBs3b. [lomydeHne CHTHAIOB OT
U(POBBIX JATYMKOB (HAPUMEp, KAacaHWs, PACCTOSHUSA, CBETA,

3Byka). [Ipumepbl UCHONB30BaHUS MPHHIMIIA OOpAaTHOW CBSI3U B




CHUCTEMax YIpPaBICHUS TEXHUYECKUMH YCTPOMCTBAMM C IIOMOILBIO

JaTYUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

WudpopmanoHHbIe TEXHOJIOTUU

4.1

TekcToBble JOKYMEHTBI U UX CTPYKTYpHBIE 3JEMEHTHI (CTpaHuLa,
ab3ai11, CTpoKa, CJIOBO, CHMBOJI).

TekcTOBBIM MPOLECCOpP — UHCTPYMEHT CO3[1aHHUsl, PEIaKTUPOBAHUS
u  (QopmarupoBaHus  TekcToB. [IpaBuia Habopa  TekcTa.
PenaktupoBanne Ttekcra. CpoiictBa cumBosioB. Llpudrt. Tumsr
mpudToB  (pyOseHble, ¢  3aceuykamMHd,  MOHOIIMPHUHHBIE).
[lonyxxupHoe u KypcuBHOe HauepraHue. CBolicTBa a03aleB:
rpaHuIbl,  ab3alHbBI  OTCTYN, HMHTEpBaJ,  BbIpaBHUBAHUE.
[Tapametpsl CTpaHULIBI. CruneBoe dopmarupoBaHue.
CrpykTypupoBaHue WH(GOPMALUU C HOMOIBIO CIUCKOB M TaOJIUII.
MHoroypoBHeBble cnuckd. JloOaBieHue TaONUIl B TEKCTOBBIC
JNOKyMeHTbl. BcraBka n300pa’keHM B TEKCTOBBIE JIOKYMEHTBHI.
OOTekaHne W300paXCHW TEKCTOM. BKIIOUeHHME B TEKCTOBBIN
JOKYMEHT  Juarpamm, bopmy, HyMEepaluu  CTpaHull,

KOJIOHTUTYJIOB, CCBIJIOK U IPYI'UX 3JICMCHTOB

4.2

PactpoBslie pucynku. Mcnonb3oBanue rpad)u4eckux MpUMHTHBOB.

Omnepanyu perakTUPOBaHUS TPaPUUECKUX OOBEKTOB, B TOM YHCIIC
upoBeIX Qororpaduit: M3MeHeHUe pazmepa, o0pe3ka, MOBOPOT,
oTpakeHHe, pabota ¢ oOmacTsamu (BBIICICHHE, KOIHMPOBAaHUE,
3aJIMBKa IIBETOM), KOPPEKIHs IBETa, SIPKOCTH M KOHTPACTHOCTH.
Bekropnas  rpaduka.  Co3maHuMe ~— BEKTOPHBIX  PHCYHKOB
BCTPOSHHBIMH CPEACTBAMH TEKCTOBOI'O IPOIECCOpa WM JPYTHX
nporpamm (mpriioxkeHuii). JloOaBieHHe BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

4.3

[loaroroBka MynbTUMeIUNHBIX Npe3eHTaunid. Cnaiia. JlobaBnenue
Ha CJIail TekcTa W u300pakeHuil. Pabora ¢ HECKOIBKHUMH
cnaiimamu. JloOaBneHWe Ha Claii ayJuOBU3YaJdbHBIX JIAHHBIX.

Anumanus. ['unepcchuiku

4.4

Tumel JaHHBIX B SYEHKax AJIECKTPOHHOM Tadymibl. PeraktupoBanue
u ¢dopmatupoBanue Tabiui. BcTpoeHHBIE QYHKIHMH ISl TOMCKA
MaKCHUMyMa, MHUHHMYMa, CyMMBI W CPEIHEro apupMeTHIeCKOro.

CopTupoBKa J[JaHHBIX B BBIJCJICHHOM jAuanaszone. lloctpoenue




muarpamMMm  (THCTOrpamMMa, KpyroBas —JaMarpaMma, ToYedHas
nuarpamma). Beibop tuma muarpammel. [IpeoOpazoBanue dhopmyn
npu kKormupoBaHUHM. OTHOCHTEIbHAs, a0CONIOTHAS M CMEIIaHHas

azpecarnus

4.5

VY CI0BHBIE BBIUMCIIEHUS B AIEKTPOHHBIX Ta0auax. CyMMUpoBaHue
U TOJACYET 3HAYEHWH, OTBEYAIOIIMX 33/JaHHOMY YCIIOBHIO.
O6paboTtka 00IBIINX HabOpOB JTAaHHBIX. YucnenHoe

MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IHaX
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