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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o wuH(pOpMaTHKE Ha ypOBHE OCHOBHOTO OONIEr0o 0O0pa3oBaHUs
COCTaBJICHA HAa OCHOBE TPeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON
porpaMMbl OCHOBHOT'O 00111ero 00pa3oBanus, npeacraBieHHbix B ®I'OC OO0, a takxke
dbenepanbHOl pabouel mporpaMMbl BOCITUTAHUS.

[Iporpamma mo uHpopmaTtuke AT TPEACTABICHHE O MLENAX, OOIICH CTpaTeruu
oOy4eHws1, BOCIIUTAHUS M PAa3BUTHUS 00yJarONIUXCs CpecTBaMU HH(POpMATHKH Ha 0a30BOM
YpOBHE, yCTaHaBJIMBAET 00s3aTEIbHOE MPEAMETHOE COJEp’KaHUe, MPEAyCMaTPUBAET €ro
CTPYKTYPUPOBAHME I10 pa3zesiaM U TEMaM.

[Iporpamma 1o wuHMOpPMATUKE OMNPEACNSIET KOJIMYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEPUCTUKU y4eOHOTO MaTepuana s KaXIOro roja W3ydeHUs, B TOM YHUCIE IS
COJICPKATEJIbHOTO HAIOJHEHUS Pa3HOTO BHJA KOHTPOJA (IMMPOMEKYTOUYHOW aTTecTaluu
oOy4Jaronuxcsi, BCEPOCCHUMCKUX MPOBEPOUYHBIX pabOT, TOCYIapCTBEHHONW HTOTrOBOM
aTTeCTalllH ).

[Iporpamma no uHGOPMATHKE SIBISETCS OCHOBOM ISl COCTaBJIEHUS aBTOPCKHUX
Y4EOHBIX MPOTPaMM, TEMATUYECKOTO TUIAHUPOBAHUS KypCca YUUTEIIEM.

Texnunueckass 0aza, ucnoib3yercs oOopynoBaHue «Touku pocTa» Il OCBOEHUS
NPAKTUYECKUX YMEHHM, OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpazoBanusi, mnpeactaBieHHbix B PI'OC OOO, a Takxke ¢denepanbHOil paboueit
MPOTpaMMbl BOCITUTAHUSI.

HensmMu wu3ydenuss mHOOpPMATUKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
SIBIISTIOTCSL:

dbopMupoBaHrE OCHOB MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs Hayku WHGOPMATUKU, IOCTIKEHUSM HAyYHO-TEXHHYECKOTOo Iporpecca u
OOIIIECTBEHHON MPaKTUKH, 3a CYET PA3BUTHUA TPEJCTaBICHUN 00 HMH(OpMAIUK Kak O
BaXHEHIIIEM CTPATErMUYECKOM pECypce pa3BUTHs JUYHOCTH, TOCYJapcTBa, OOIECTBa,
NOHMMaHUsI PO HH(DOPMAIMOHHBIX MPOIECCOB, HH(POPMAIIMOHHBIX PECYpCOB U
MH()OPMAIMOHHBIX TEXHOJIOTMI B YCJIOBHSX LU(PPOBON TpaHchopmanuum MHOrux cdep
YKU3HU COBPEMEHHOTO OOIIEeCTBA;

o0ecrniedyeHre yCIOBUM, CIIOCOOCTBYIOIINX Pa3BUTHIO AITOPUTMHUECKOTO MBIIIICHUS
KaKk HEOOXOJUMOTO YCIOBUS MPO(PECcCCHOHANBHON NEATeIbHOCTH B COBPEMEHHOM
uH()OPMAIIMOHHOM OO0IIIECTBE, MPEOIararoiero CrnocoOHOCTs 00yyarolierocs pa3onBaTh
CJIO’KHBIE 3a7]aui Ha 0oJiee MPOCThIe MOJ3a7aul, CPABHUBATH HOBBIC 33Ja4u C 3a7a4aMH,
PEIMIEHHBIMU paHee, ONPECIISITh MIaru I JOCTIKEHUS pe3ysIbTaTa U TaK Jaliee;

dbopMHpOBaHUE U PA3BUTHE KOMIIETEHIIMNA 00yUYarOmMMXCs B 00JIaCTU UCTIOIb30BaHUS
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA, B TOM YHCIIC 3HAHWWA, YMCHHH W
HABBIKOB pabOThI ¢ HHQpOpPMAIUEH, TPOTPAMMHUPOBAHNS, KOMMYHHUKAIIUA B COBPEMEHHBIX
u(POBBIX Cpellax B YCIOBUAX oOecrneueHus: HHPOPMAIIMOHHON 0€30MacHOCTH JINYHOCTH
o0OyyJaromerocs;



BOCIIUTAHHE OTBETCTBEHHOTO M W30MPATEIHHOIO OTHOMIEHUS K WHGOpMAIUu C
y4€TOM TMPaBOBBIX M ATHUECKHUX AaCIEKTOB €€ pachpOCTpaHEHUs, CTPEMJICHUS K
IPOJIOJDKEHUI0 00pa3oBaHus B 001acTi MHGOPMAIIMOHHBIX TEXHOJOTUN M CO3UIATEIbHON
NESTENHHOCTU C TPUMEHEHUEM CPEICTB MH(POPMAIIMOHHBIX TEXHOJIOTHM.

NudopmaTuka B OCHOBHOM 0011eM 00pa30BaAHUM OTPAXKAET:

CYITHOCTh MH(OPMATUKH KaK HAYYHOW MUCIUIUIMHBI, U3yYaronie 3aKOHOMEPHOCTH
INPOTEKaHUSI U BO3MOXHOCTH aBTOMAaTH3a[Mi UH(POPMAIIMOHHBIX MPOIIECCOB B PA3IUYHBIX
CUCTEMAX;

OCHOBHBIC 00JIACTH TPUMEHEHHUs WH(OPMATHUKH, MPEKIE BCEro MH(GOPMAIMOHHBIE
TEXHOJIOTHH, YIIPABJICHHUE U COLIMATBHYIO cepy;

MEXIUCUUTUTMHAPHBINA XapakTep HHPOPMATHKU U UH)OPMALIMOHHON eI TEIbHOCTH.

N3ydyenne mHPOpMATHUKU OKAa3bIBAET CYLIECTBEHHOE BIIMSHHE HAa (OPMUPOBAHUE
MHUPOBO33pPEHUSI O0YYaIOIIErocs,, €ro »WU3HCHHYIO TO3UIMI0, 3aKJIAJbIBAET OCHOBBI
NOHMMAaHWsl TIPUHLIUIOB (QYHKIIMOHUPOBAHUS U HCIONB30BaHUS HWH(DOPMAIIMOHHBIX
TEXHOJIOTHA KaK HEOOXOAMMOTrO HWHCTPYMEHTa MPAKTHUYECKH JIOO0OW AESITENTbHOCTH U
OHOTO M3 Hauboiee 3HAUYMMBIX TEXHOJOTHMYECKHX JOCTHKCHMH COBPEMEHHOMN
OUBWIM3AIMK. MHOTrMe NpeIMeTHble 3HaHUS U CIOCOOBbI JAESTEIbHOCTH, OCBOCHHbIE
oOy4YaronMMuUCss TpU H3y4YeHUH HHPOPMATHUKH, HAXOASIT NPUMEHEHHE KaK B paMKax
00pa30BaTeNpHOTO MpoIlecca MPU U3yUYeHUHU APYTUX MPEIMETHBIX 00IacTel, TaK U B MHBIX
KU3HEHHBIX CUTYAIMsIX, CTAHOBSATCS 3HAUMMBIMU JUIsI POPMHUPOBAHUS KAa4eCTB JIMYHOCTH,
TO €CTh OPUEHTUPOBAaHBI HA POPMHUPOBAHUE METANPEAMETHBIX U IMYHOCTHBIX PE3yIbTaTOB
o0yueHus.

OcHoBHbIe 3amaun ydeOHOoro mpenmera «Wubopmatuka» — cpopmMupoBaTh y
00yyJaromuxcsi:

MOHMMAaHNE TPUHIUIIOB YCTPOMCTBA UM (PYHKIIMOHUPOBAHUS OOBEKTOB IU(GPOBOTO
OKpY>KEHHUsI, IPEACTABICHUS 00 UCTOPUU U TEHIACHIUAX Pa3BUTHsI MHPOPMATHKHU MEpHOJa
udpoBoii TpaHchopMaIuU COBPEMEHHOTO OOIIECTBA;

3HAaHWSA, YMEHUS M HaBBIKM TPAMOTHOM IIOCTAaHOBKHM 3aJa4, BO3HUKAIOIIUX B
MPAKTUYECKONW AESITENbHOCTH, I WX PEHICHHS C TMOMOIIBI0 HH()POPMAIIMOHHBIX
TEXHOJIOTH{, yMEHHSI U HaBBIKK (POPMATH30BAHHOTO ONMMCAHUS MTOCTABICHHBIX 3a71a4;

0a3oBbie 3HaHUS 00 WHGOPMAIMOHHOM MOJETUPOBAHUM, B TOM YHCIE O
MaTEeMaTUYECKOM MOJICIMPOBAHUY;

3HAaHHE OCHOBHBIX aJITOPUTMHUYECKUX CTPYKTYP U YMEHHUE IPUMEHSATh 3TH 3HAHUSA AJIs
MOCTPOCHHUS AJITOPUTMOB PELICHHUS 33/1a4 TI0 UX MaTEMaTUIECKIUM MOJCIISIM;

YMEHHMSI M HABBIKH COCTABJICHUS MPOCTHIX MPOTPaMM I10 IOCTPOCHHOMY aIrOpUTMY Ha
OJIHOM U3 A3BIKOB MPOrPaMMHUPOBAHUS BHICOKOT'O YPOBHS;

yYMEHHSI M HaBBIKUM 3()()EKTHBHOTO HCIOIH30BAHUS OCHOBHBIX THIIOB MPHUKJIAIHBIX
nporpaMm (MpUJIOKEHUI) 0011Iero Ha3HAYEHUSI U MH()OPMAIMOHHBIX CUCTEM IS pEeLIEHUs
C UX MOMOUIbIO MPAKTUYECKUX 3ajad, BlaJeHHe 0a30BBIMH HOpMaMH MH(GOPMAIIMOHHON
ATUKHU U TIpaBa, OCHOBAMH MH(POPMAIIMOHHOM 0€301MacHOCTH;



YMEHHUE IPAMOTHO MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUs MPAKTUYECKUX 3a7ad C
MOMOUIbI0 HMH(MOPMAIIMOHHBIX TEXHOJOTUN, NPUMEHSITh IOJYYCHHbIE pPE3yJlbTaThl B
IPAKTUYECKOM ESITEIBHOCTH.

Lenu u 3agaun u3ydyeHuss HHPOPMATUKHU HA YPOBHE OCHOBHOI'O 00I1IeTO 00pa3oBaHus
ONPEIENSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHUs y4eOHOTo MpeaMeTa B BUIE CIAEAYIOMINX
YETBIPEX TEMATUYECKUX Pa3JIeIIOB:

upoBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATUKH;

ITOPUTMBI U TPOrPAMMUPOBAHME;

UH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha uzyuenue nndopmaruku Ha 6a30BoM ypoBHE oTBoauTcs 102 waca: B 7 kiacce — 34
yaca (1 yac B Hezenmto), B 8 kitacce — 34 yaca (1 yac B Henento), B 9 kitacce — 34 yaca (1 yac
B HEJIEITIO).



COAEPXAHUE OBYUYEHUS
7 KUIIACC

n¢dposasi rpaMoTHOCTDH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pPa0OTKH JAHHBIX

KoMmbroTep — yHHBepcadbHOE BBIYHCIUTEIBHOE YCTPOMCTBO, paboTaromiee Io
nporpaMme.  THIIBI  KOMIBIOTEPOB:  IEPCOHAIBHBIE  KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOMIIbHBIE YCTPONUCTBA.

OcHOBHBIE KOMITIOHEHTHI KOMITbIOTEpA U UX HazHaueHue. [Ipoueccop. OneparuBHas u
JOJITOBPEMEHHAsA MaMATh. YCTpPOMCTBAa BBOJAA M BbIBOJIAa. CEHCOpPHBIM BBOJ, JATUYMKHU
MOOMJIBHBIX YCTPOKCTB, CPEACTBA OMOMETPUUECKON ayTEeHTU(PUKALIUH.

Hcropust pa3BUTHA KOMIBIOTEPOB W MporpamMMmHOro ootecneueHus. I[lokoneHus
KOMITIBIOTEPOB. COBpPEMEHHBIE TEHACHIIMY Pa3BUTUS KOMITBIOTEPOB. CyIIepKOMITBIOTEPBI.

[TapannenbHble BEIYUCICHUSI.

[lepconanbubiii kKoMmblOTEp. [Ipolieccop u ero xapakTepucTUKU (TaKTOBas 4acToTa,
paspsiiHocTh). OnepaTuBHasi mamsiTh. JloaroBpemMeHHas HaMsiTh. Y CTpPOICTBA BBOJA U
BbIBOIa. OOBEM XpaHUMBIX JaHHBIX (OTMEpaTUBHAS MAMSITh KOMIIBIOTEpA, KECTKUU U
TBEPAOTENbHBIN JUCK, TMOCTOSHHAs MaMsATh cMapT(oHa) M CKOPOCTh JOCTyHa IS
Pa3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuia padOThl HA KOMITBIOTEPE.

IIporpamMmmbl U J1aHHBbIE

[IporpamMmmMHuoe obecnieuenue kommnbiotepa. [Ipuknannoe nporpammaoe odecredeHue.
CucremHoe mporpammHoe obecrneuenue. Cucremsl mporpammupoBanus. [IpaBoBast oxpana
OporpaMM M JaHHbIX. becratHble W yClIOBHO-OecmiiaTHble mporpamMmbl. CBoOOAHOE
IPOrpaMMHOE 0OECIIEUEHHE.

@aitnel 1 manku (katanoru). [IpuHnumer moctpoeHust (aiinoBeix cucteM. [lomHOE
ums ¢aiina (manku). [IyTe k daitny (manke). Pabota ¢ daitnamu u karamoramu cpecTBaMu
ONEPAIMOHHON CHUCTEMBI: CO3JaHUE, KOMUPOBAHUE, NMEPEMEIICHUE, NEPEUMMEHOBAHUE U
yaajneHue ¢aiioB U nanok (kataioron). Tunsl ¢aiinos. ColicTBa (aiinoB. XapakTepHbie
pa3Mepsl (HailyIoB pa3aIuUHbIX TUIIOB (CTpaHUIA TEKCTA, JEKTPOHHAs KHUTa, oTorpadus,
3aliCh TECHH, BHJCOKJIHI, TOJHOMETPAXKHBIM ¢GuibM). ApXuBalus JaHHBIX.
Ucnonb3zoBanne mporpamm-apxuBatopoB. @DaiinoBeiii  Menemxep. [louck  daitnos
CpPEACTBAMHM OINEPALIMOHHON CUCTEMBI.

KomneroTepHasie BUPYCBl M JIPYyTHE BPEIOHOCHBIE Mporpammsbl. lIporpammsr miis
3aIIUTBI OT BUPYCOB.

KomnbrorepHsie ceTu

O60benunenne kommbioTepoB B ceTb. Cerb MHrepHer. Beb-crTpanuna, BeO-cailr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckoBsie cucremsl. [louck nndpopmaiuu
[0 KJIFOYEBBIM CJIOBAM U 10 U300paxkeHut0. J[ocToBepHOCTh MH(OpMAIK, OTYYEHHON U3
HNurepnera.



CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKAITUH.

CereBoii 3THKET, 0a30BbIE HOPMBI HH(POPMAIIMOHHON ATUKH M TIpaBa mpu padboTe B
Nurepnere. Ctparerun 6e3onacHoro noseaeHus B Miutepuere.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudopmanus u vHPpopMaAHOHHBIE MPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHOMN HAYKH.

Nudopmarus kak cBeAeHUs, NpeIHA3HAYCHHBIC JII BOCIPHUSATHS YEIOBEKOM, U
uHbopMaIs Kak JaHHbIE, KOTOpble MOTYT OBITb 00paOOTaHbl aBTOMATU3UPOBAHHOU
CHUCTEMOM.

JIUCKpETHOCTh JTaHHBIX. BO3MOXXHOCTb OMNUCAaHUSI HENPEPHIBHBIX OOBEKTOB W
IIPOLIECCOB € ITOMOUIBIO TUCKPETHBIX TaHHBIX.

NudopmarnmonHsie  MmpoIEcChl —  MPOIECChl, CBS3aHHBIE C  XPaHEHUEM,
npeoOpa3zoBaHUEM U Tiepenaueit JaHHBIX.

IIpencraBiaenue uHGpoOpMaLMU

CumBoin. Andasut. MomHocts angaBurta. Pa3zHooOpas3ue A3bIKOB M ai(aBUTOB.
EctecTBennbie u hopmanbHbie S3bIKUA. AN(AaBUT TEKCTOB HA PYCCKOM S3bIKE. J|BOWYHBIH
andabut. KomnuecTBO BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIUKM) (DUKCHPOBAHHOMU
uMHBL B aBonuHOM andasute. I[IpeoOpazoBanue mo0oro andaButa K JABOMYHOMY.
KonuyecTBO pa3nuuHbIX CJOB (UKCUPOBAHHOW JUIMHBI B andaBuUTe ONpeneaEHHOU
MOIIHOCTH.

KomupoBanue cuMBOIOB OMHOTO ajdaBUTa C TOMOIIBIO KOJOBBIX CIIOB B JPYTrOM
andasure, KoAoBas TabIUIA, TEKOAUPOBAHNE.

JIBonunbIit koa. [IpencraBiieHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaBure.

Nudopmarmonnsiii 00bEM AaHHBIX. bUT — MHUHMMAaTbHAs €IWHHIIA KOJIMYECTBA
uHboOpMaIM — JIBOWYHBIA pasdpsn. Enununbl m3mepenus uHopmanmoHHOro 00bEMa
NaHHBIX. but, 0aliT, KMI006anT, MeradamT, ruradamT.

CxopocTh nepenauu JaHHbIX. EAMHUIIBI CKOPOCTH MEpeaaun TaHHbBIX.

Konmnposanne tekctoB. PaBHoMepHbIi kox. HepaBHomepnbsii koxa. Komuposka
ASCII. Bocemubutabie koaupoBku. [lorstue o konupoBkax UNICODE. [lekoaupoBanue
COOOILIEHUH C  HUCHOJb30BAHUEM  PABHOMEPHOIO U  HEPAaBHOMEPHOTO  KOJa.
Nudopmarmonuslii 00bEM TEKCTA.

Hckaxxenre nHPpoOpMaluy Mpu neperaye.

Obmee mpencraBieHne o HU(GPOBOM MPEACTABICHUH ayAHMOBU3YaIbHBIX M JPYTHX
HEIMPEPHIBHBIX JIAHHBIX.

Konuposanue mnsera. llBeroBbie Moaenu. Moxaens RGB. I'myOuna komupoBaHwms.
[Tamutpa.

PactpoBoe u BekTOpHOE mnpencTtaBieHue wuzoOpaxeHuil. Ilukcenb. OneHka
MH(}OpMaMOHHOTO 00bEMA rpayUueCKUX JaHHBIX I PACTPOBOIO U300paKEHHUS.

KonupoBanue 3Byka. Pa3psmHoCTh 1 yacToTa 3anvcu. KoimyecTBO KaHaIOB 3aIMCH.



OrnieHKa KOJTMYECTBEHHBIX MapaMETPOB, CBSI3AHHBIX C MPEJCTABICHUEM U XpaHEHUEM
3BYKOBBIX (haiiJIOB.

NudopmanuoHHbIe TEXHOJIOTUU

TekcToBbIE JOKYMEHTDI

TekcToBbIE JOKYMEHTBI U MX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuIla, abd3al, CTpokKa,
CJIOBO, CUMBOJ).

TekcToBBII  mpollecCOp —  HMHCTPYMEHT  CO3JaHUsA, PEJAKTUPOBaHUSA U
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue Tekcra. CBoiCTBa
cumBoiioB. Ipudgt. Tunsl mpudrToB (pyOsieHble, C 3aceyKaMH, MOHOIIMPUHHBIE).
[TonyxxupHoe u KypcuBHOe HauepTaHue. CBolicTBa ab3alleB: rpaHuUlIbl, a03allHBIA OTCTYII,
WHTEpBaJ, BeIpaBHUBaHUE. [lapameTpsl cTpanutisl. CTHiieBoe (popmMaTupoBaHUeE.

CrpykTypupoBanue nH()OpPMAIUU C TTOMOIIBIO CIIMCKOB U Tabnuil. MHOTOypOBHEBbBIE
cniucku. JloOaBneHre Tabnil B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0pakeHuii B TEKCTOBbIE JOKyMEHThl. O0TeKkaHne n300pakxeHUl TEKCTOM.
BxitoueHne B TEKCTOBBIM JTOKYMEHT Jauarpamm, (opMys, HyMepaluu CTpaHHUII,
KOJIOHTUTYJIOB, CCHIJIOK U JPYTUX AJIIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOKM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTa. KomnberoTepHslil nepeBo. Mcnonap30BaHnue cEpBUCOB
WNurepHera nis 00pabOTKHU TEKCTA.

Komubrorepnas rpaguxa

3HaKOMCTBO ¢ Tpaduueckumu pemaakropamu. PactpoBsie pucyHku. Vcnonbp3oBaHnue
rpaduuecKkux MPUMUTHUBOB.

Onepanuu pelakTUpPOBaHUsS TpaPuuecKux OOBEKTOB, B TOM HYHCIE HUPPOBBIX
dbotorpaduii: u3mMeHeHue pazMepa, oOpe3Ka, MOBOPOT, OTPaKEeHHUE, padoTa ¢ 00JaCTIMU
(BpIICIICHHE, KOMUPOBAHWE, 3aJIUBKA LIBETOM), KOPPEKIUs 1IBETa, SIPKOCTU U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHve BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CpEICTBAMU
TEKCTOBOTO Mpolleccopa WM APYrux mporpamm (mpuiiokeHuit). JlobapieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeAUAHBbIE NIPe3eHTALUN

[ToaroroBka MynbTUMEIUUHBIX TIpe3eHTarui. Cnaiin. JlobaBieHne Ha cllail TeKCcTa
U uzo0paxenuid. Pabora ¢ HECKOIBKUMHU CllaiijaMu.

JloGaBieHue Ha crai]] ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAaLUs. [ UIepCChUIKH.

8 KVIACC

TeopeTrnueckne 0CHOBbI MH(POPMATHKH

CucreMbl CUHCJIEHUA

Hemno3uiinonuble ¥ MO3WIMOHHBIE CUCTeMBbI cuucieHus. AjdaBut. OcHOBaHHE.
Pazeépnytas hopma 3anucu yucia. [lepeBosa B 1€CATUUHYIO CUCTEMY UUCEII, 3aMUCAHHBIX
B JIPDYTUX CUCTEMaX CUHUCIICHHUS.



Pumckas cucrema cuucieHusl.

JIBonuHas cucteMa cuucienus. [lepeBon uenwix uncen B npeaenax ot 0 go 1024 B
JBOMYHYIO CUCTEMY cuuciieHus. BocbmepuuHas cucteMa cuncienus. [lepeBon uncen u3
BOCBMEPUYHONW CHCTEMbl B JIBOUYHYIO U JECATUYHYIO CHUCTEMbl U 0OpaTHO.
[llecTHaanaTepuyHas cuctemMa cuucieHus. IlepeBon uucen M3 MIECTHAALUATEPUUHOU
CHUCTEMBI B JIBOMYHYIO, BOCbMEPUYHYIO U JIECITUYHYIO CUCTEMbI U 0OpaTHO.

ApubdmMernueckue onepauu B JBOMIHON CUCTEME CUUCIICHHUS.

JJIeMeHThl MATEeMATHY€eCKOM JIOTHKH

Jlornueckue BbiCKa3biBaHMs. JIOrHYecKkre 3HAYEHUS BBICKA3bIBAaHUN. DJIEMEHTapPHBIC
U COCTaBHbIC BbICKa3bIBaHMs. Jlornueckue omepanuu: «w» (KOHBIOHKIUS, JIOTUYECKOE
YMHOXEHHUE), <«WIN» (IU3BIOHKIUSA, JIOTUYECKOE CIIOKEHUE), «He» (JIorhyYecKoe
otputianue). IIpuopurer nornyeckux onepauuii. OnpeneneHre UCTUHHOCTH COCTaBHOTO
BBICKQ3bIBAHMS, €CIIM W3BECTHBI 3HAYEHUSI UICTUHHOCTU BXOJAIIUX B HErO 3JIEMEHTapPHBIX
BbICKa3bIBaHUM. Jlornueckue BbIpakeHHs. [IpaBuia 3amucu JOTMYECKUX BBIPAKEHUM.
[TocTpoeHune TabyInIl HCTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jloruueckue 31eMEHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBaAaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHMPOBAHHE

HNcnonnnTe M U aJropuTMbl. AJITOPUTMUYECKHE KOHCTPYKIMHA

[Tonsarue anroputMa. McnonHUTENM aaropuTMOB. AJITOPUTM Kak IUIaH yIpaBieHUS
HCTIOJTHUTETIEM.

CaoiictBa anroputMma. CnocoObl 3amucH anropuTMa (CIOBECHBIM, B BHIE OJIOK-
CXEMBI, TPOrpaMmma).

AnropurMudeckue  KOHCTpyKiuu. KoHcTpykmusi  «cienoBaHue». JIMHEWHBIM
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXXHOCTh MPEIyCMOTPETH
3aBUCHUMOCTbH TIOCJIEIOBATEIIbHOCTH BBIMOJIHIEMBIX IEUCTBUNA OT UCXOJHBIX JAHHBIX.

KoHcTpykinust «BeTBIeHHE»: TONHAS U HemosHas (opmbl. BeimonHenne u
HEBBITIOJIHEHUE YCIIOBUS (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHus). [I[pocThie U cocTaBHbBIE
YCJIOBHSL.

KoHcTpyKIus: «OBTOpEHUS»: NUKIIBI C 3aJaHHBIM YKCIIOM MOBTOPEHUM, C YCIOBHUEM
BBITIOJTHEHUS, C IEPEMEHHOM ITUKJIA.

Pa3pabotka st  (opManbHOTO UCHOJHUTENS aAITOPUTMa, TMPHUBOJAIIETO K
TpeOyeMoMy pe3yibTaTy MpU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3zpaboTka HeCI0KHBIX
QJITOPUTMOB C HCMOJIb30BAHUEM IIHMKJIOB M BETBJICHUW i ynpaBieHUs GhopMaibHbIMU
UCIIOJIHUTEISIMH, TaKUMHU Kak Pobot, Uepenaiika, YepTéxHuk. BeinoiHeHHE alropuTMoB
BPYUYHYIO U Ha KOMITbIOTepe. CHHTaKCUYECKUE U JorudecKkre omuoOku. OTKa3bl.

S3BIK IpOrpaMMHUpPOBAHUSA

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlllkonbHbIi
AnroputMudeckuii A3bIK).

CucrtemMa nporpaMMUpPOBaHUA: PEIAKTOP TEKCTa MPOTpaMM, TPAHCIATOP, OTIIATUUK.

[lepemennas: Tun, ums, 3HaueHue. Llenble, BeEIIECTBEHHbIE W CHMBOJIbHBIC
NIEPEMEHHBIE.



Onepatop nprucBanBaHus. ApupMETHUECKUE BBIPAKEHUS U MOPSAJOK UX BEIYUCICHUS.
Onepanuu ¢ LeJbIMU YUCIIaMHU: LIETOYUCIEHHOE JIEJIEHUE, OCTATOK OT JIEJICHUS.

BerBnenus. CocTaBHbIE YCIIOBUS (3alMCh JIOTMYECKUX BBIPAKEHHWH HAa M3y4aeMOM
A3bIKE MporpaMMmupoBanusi). HaxoxneHne MUHMMyMa UM MakCUMyMa U3 JBYX, TpEX U
4eThIpEX unce. Pelienne KBagpaTHOro ypaBHEHUS, UMEIOILETO BEIIECTBEHHbIE KOPHHU.

JuanoroBasi OTiaJKa MpOrpamMM: IOIIArOBOE BBINOJIHEHUE, MPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIaJI0UYHBIN BBIBOJ, BEIOOP TOUKH OCTAaHOBA.

[ukn c ycnoBueM. Anroput™m EBKiIMza uid HaXOXACHHUS HaWOOJBIIETO OOIIEro
JENUTENsE JIBYX HaTypajbHbIX uuced. Pa3OueHue 3amucu HaTypaJlbHOTO YHMcia B
NO3ULMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, HA OT/IE€IbHBIE LU(PBHI.

[uxn ¢ mepeMeHHONW. AJITOPUTMBI ITPOBEPKHU JEIUMOCTH OJHOTO ILIEJIOr0 Yucia Ha
Ipyroe, IpOBEPKHU HATYpPaJIbHOTO YKCIIa Ha POCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJbHBIE (CTPOKOBBIE) IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lomcu€r 4YacToThl MOSBIEHHUS CHMBOJIA B CTpPOKE.
Bcerpoennsie pyHKIMuM 11 00pabOTKH CTPOK.

AHaJu3 aJropuTMoB

Onpenenenre BO3MOXKHBIX pPe3yIbTaTOB pabOThI aJropuTMa MpH JaHHOM MHOKECTBE
BXOJIHBIX JAHHBIX, OIIPEIEICHNE BO3MOKHBIX BXOAHBIX JaHHBIX, IPUBOIAIIUX K JAHHOMY
pe3yJIbTarty.

9 KJIACC

udposast rpaMOTHOCTD

I'no6anbHas cetb UHTEpHeT U cTpaTeruu 0€30MacHOro NOBeJAeHUs B Hel

I'noGanwHas cetb UHTepHeT. [P-aapeca y3noB. CeTeBoe XxpaHeHUE JaHHBIX. MeTO b
UHAUBUIYAIBHOIO M KOJUIEKTMBHOIO pa3MelleHuss HOBOM uH(opmauuu B HHTepHeTe.
Bonpuive nanHbple (MHTEPHET-AaHHbIE, B YACTHOCTH JJAHHBIE COLUAIIBHBIX CETEN).

[Tonsitue 00 wHPOPMAIMOHHON 0€30MacHOCTH. YTPo3bl  UHOOPMAITMOHHOU
6e3omacHOCTH IIpH padboTe B INIOOANTBHONW CETH U METOJIbI MpOTUBOIeHCTBUS UM. [IpaBuiia
6e3onacHoi ayTreHTU(UKanuu. 3amura Ju4Hol nHdopmanuu B MHTepHere. besonacHbie
cTpareruu noseneHusa B MHtepHete. [IpeaynpexnaeHre BOBICUYEHHs B I€CTPYKTUBHBIE U
KPUMHUHAIBHBIE (POPMBI CETEBOM aKTUBHOCTH (KNOEpOYIUTUHT, GUIIHHT U APYyTHe GOPMBI).

PaGora B MH(OPMAIIHOHHOM NPOCTPAHCTBE

Buael npesrenpHocTM B VHTEpHETE, WHTEPHET-CEPBHUCHI: KOMMYHHUKAILIMOHHBIE
cepBUCHl (ITOYTOBAsI CIyk0a, BUIAEO-KOH(DEPEHII-CBSA3b U JIPYTU€), CIPABOUHBIC CITYKObI
(KapThl, pacmucaHus U IPyTHe), TOUCKOBBIE CIYXKObI, CITy>KObI OOHOBJICHUS TPOrPAMMHOTO
oOecnieueHuss u jpyrue cinyxO0bl. CepBUCHI TOCYNapCTBEHHbIX yciyr. OOmauyHble
XpaHuiuiia aanHbiX. CpencTBa COBMECTHOM pa3palOTKU JOKYMEHTOB (OHJIAMH-O(UCH).
[IporpammHoOe oOecriedyeHue Kak BEO-CepBUC: OHJIANHOBBIE TEKCTOBbIE U Tpaduyeckue
pEeAaKTOPbl, Cpeibl pa3pabOTKU IPOrPAMM.

Teopernyeckne 0CHOBbI HHPOPMATHKHU



MopeanpoBaHue KaKk MeTO/l IO3HAHUS

Monens. 3amaum, pemiaemble € TOMOIIbIO MoxaenupoBanus. Kiaccudukanuu
moneneld. MatepuanbHble (HaTypHbie) U HMH(OpManmoHHbIe Mojenu. HempepwiBHbIE U
IUCKpeTHbIe MoJenu. Mmutannonnsie Mogenu. Mrposeie moaenu. OLeHKa aJeKBaTHOCTU
MOJIENTM MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOJIETUPOBAHMUS.

Tabnuunsie Mojenu. Tabnuila Kak TpeACTaBICHUE OTHOIICHUS.

basel nannbix. OT00p B TAOMHIIE CTPOK, YIOBIETBOPSIONINX 33JAHHOMY YCIIOBHIO.

I'pad. Bepumna, pebpo, nmyts. OpHUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIE Tpadbl.
Jlnuna (Bec) pebpa. BecoBas mMarpuina rpada. JnmmHa myTu Mexay BepimmHamu rpada.
[louck onTumanbHOro nytd B rpade. HauanbHas BepmimHa (MCTOYHUK) M KOHEYHAs
BepuIMHA (CTOK) B OpPHEHTHPOBAHHOM rpade. BpruncieHne KojiW4yecTBa IyTed B
HAIPaBJICHHOM alMKJINYEeCKOM rpade.

Hepeso. Kopenb, BepmmHa (y3en), auct, pedpo (ayra) nepesa. Bwicota aepesa.
[Tognepeso. Ilpumepsl Hcnonb30BaHUS JepeBbeB. llepeObop BapuaHTOB € MOMOUIBIO
NepeBa.

[TonsTie  MmaTemMaTHYeCKOM  MoOJAENM. 3ajadyd, peliaeMbie C  MOMOIIbIO
MaTEMaTUYECKOTO (KOMITBIOTEPHOT0) MoaenupoBanusi. OTiinurne MaTeMaTuuecKoi MOIeNu
OT HaTypPHOU MOJIEINIA U OT CIIOBECHOTO (JINTEPATYypPHOT'0) ONMUCAHUS OOBEKTA.

Otanbl  KOMIIBIOTEPHOIO  MOJEJIMPOBAHUA: IOCTAHOBKA 3aJayd, I[OCTPOEHUE
MaTeMaTUYeCKOM MOJIEJH, IporpaMMHas peaju3alusi, TEeCTUPOBAHUE, IPOBEIACHHE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHNE MOJCIIH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

Pa3pa0oTka aJropuTMoB U NIPOrpamMm

Pa3ouenne 3amaum Ha mnoazagaud. CocTaBieHUE aNTOPUTMOB M MpPOrpamMMm C
WCIIOJB30BaHUEM BETBJICHUH, IIUKJIOB U BCIOMOTATEIbHBIX aJTOPUTMOB JJISl YIIPABJICHUS
ucnonHuteneM PoOOT wiaM  ApyruMu  UCTIOMHUTENSIMH, TakuMu Kak Yepermnaika,
YepTEXHUK U IPYTUMU.

Tabnuunble BenuunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBIEHUE U OTJIaAKa
[porpamM, peaju3yIolUX THUIIOBBIE AJITOPUTMbI OOpPaOOTKH OJHOMEPHBIX YHCIOBBIX
MAacCCHBOB, Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[IxonbHBIN AJNTOPUTMUYECKUN I3bIK): 3aMOIHEHHWE YKMCIOBOIO MAacCHBa CIy4alHbIMU
YUCJIaMH, B COOTBETCTBUHM C (HOPMYJION WM MyTEM BBOAA YMCEN, HAXOXKIECHUE CYMMBI
JJIEMEHTOB MAcCCHBA, JIMHEWHBIM TIOUCK 3aJaHHOTO 3HAYE€HUsT B MACCHUBE, MOJACYET
AJIEMEHTOB  MACCHBA,  YJOBJIETBOPSAIOIIMX  3aJaHHOMY  YCJIOBHIO, HaXOXJICHHE
MUHHUMAaIbHOTO (MaKCUMAJIBHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka TMOTOKAa JaHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOro,  MHUHMMAQJIBHOIO M  MAaKCUMaJbHOTO  3HAUEHUS  DIJIEMEHTOB
NOCJIEJOBATENbHOCTH, YIOBIETBOPSIIOUIUX 3aJAHHOMY YCJIOBUIO.

YupasJjienue

VYmopasnenue. Curnan. OOpaTtHasi cBsi3b. [loiydeHue CUTHANIOB OT IU(POBBIX
JaTYMKOB (KacaHUs, PACcCTOSHUS, CBETa, 3BykKa W Jpyroro). IIpuMepsl HCMOIB30BaHUS



MpUHIMIA OOpaTHOM CBSI3M B CUCTEMAaxX YINPABICHUSA TEXHUYECKHMMH YCTPOMCTBAMHU C
MOMOIUIBIO JATYMKOB, B TOM YHCJIE B pOOOTOTEXHHUKE.

[Ipumepsl pOOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YINpaBICHUSI JIBUJKEHHUEM B
TPAHCHOPTHOM cUCTeMe, CBapOYHasi JIMHKS aBT03aBOa, aBTOMATU3UPOBAHHOE YIIPABJICHHE
OTOIUIEHUEM JIOMa, ABTOHOMHAs CHCTE€Ma YMNPABIEHUS TPAHCHOPTHBIM CPEACTBOM U
JIPYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTUU

JJIeKTPOHHBIE TAOJIUIIBI

[TonsiTue 00 HNEKTPOHHBIX Tabnuuax. Tumbl AaHHBIX B SYEHKax SJIEKTPOHHOU
Tabmuubl. PenaktupoBanue u QopmatupoBaHue Tabnui. BceTpoeHHble (QyHKIMU IS
Moucka MakCMMyMma, MHHMMYyMa, CYMMBI U cpelnHero apudmerudeckoro. CopTupoBka
JaHHBIX B BBIJIEIEHHOM JauanaszoHe. Iloctpoenuwe nuarpamMm (THCTOrpaMma, KpyroBas
auarpaMmMa, ToueuHas JuarpaMmma). Beroop tumna auarpammel.

[Ipeo6pazoBanne (opmyn mnpu komupoBanuu. OTHOCUTENbHAs, aOCOJIOTHAS W
CMellaHHas apecarus.

VYcH0BHBIE BBIUMCIEHUS B JJIEKTPOHHBIX TaOmuuax. CyMMUpOBaHUE W MOACYET
3HAUYEHUN, OTBEUAIOIIMX 3aJlaHHOMY ycioBuio. O0paboTka OoNbIIMX HAOOPOB NTAHHBIX.
YuclieHHOe MOJIETMPOBaHUE B AJIEKTPOHHBIX TaOJIHIIAX.

NupopmannoHHbIe TEXHOJOIMH B COBPEMEHHOM 001IIeCTBE

Pons wmHOpMaUMOHHBIX TEXHOJIOTMM B pPa3BUTUM 3KOHOMHUKM MHpPA, CTPaHbI,
peruoHa. OTKphITBIE 00pa30BaTeIbHbIE PECYPCHI.

[Ipodeccun, cszanHbie ¢ MHGOPMATUKON U WHOOPMAIMOHHBIMU TEXHOJIOTHSIMU: BeO-
IU3aiiHep, MPOrpaMMUCT, pa3padOTUYMK MOOWJIBHBIX MNPHIOKEHUH, TECTUPOBILUK,
aApXUTEKTOP MPOrPaMMHOI0 00ECIeUEHUsl, CIEUAINUCT IO aHAIU3Y JTAHHBIX, CUCTEMHBIN
aAMUHUCTPATOP.



IINTAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHSA IIPOTPAMMBI 11O
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne nHGOpMATUKU HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HaIPaBJICHO
HAa JOCTI)KEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpeJIMETHBIX U MPEIMETHBIX
PE3yIBTAaTOB OCBOCHUS COACPKAHUS YICOHOTO MTpeaMETa.

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yNbTaThl UMEIOT HAPABJICHHOCTh HA PEIICHUE 3a/1ad BOCIUTAHUSA,
Pa3BUTHS ¥ COLUATU3AIMH 00YUaIOIIUXCSl CPEICTBAMHU YUeOHOTO MpeMeTa.

B pesynbTaTe n3yuenus nHQOpPMATHKH Ha yPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs y
oOyuatorerocs OyayT cOpMHUPOBaHbI CIIEIYIONINE JIUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHUS:

[IEHHOCTHOE OTHOIIEHHWE K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HAacJIeIul0, TOHMMAaHWE 3HauyeHUs HHPOPMATUKM KaK HAyKd B IKU3HU
COBPEMEHHOT'0 O0IIEeCTBa, BIIAJCHUE JTOCTOBEPHOU MH(MOPMAIUEH O TIEPETOBBIX MUPOBBIX
M OTCUYCCTBCHHBIX JOCTIDKCHHUSX B 00yacTh WHPOPMATUKH U HWHGHOPMAITMOHHBIX
TEXHOJIOTUN, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O HU(POBOI TpaHCchoOpMaIHH
COBPEMEHHOT0 OOIIeCTBa;

2) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OpHCHTAllUsd Ha MOpaJbHBIC IICHHOCTH W HOPMBI B CHUTYalMsIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTHh OIIEHWBATh CBOE TMOBEICHUE W TIOCTYNKH, a TaK)Ke TMOBEACHHUE H
MOCTYIIKK JPYTUX JIIOACH C TO3WIIMM HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM
OCO3HaHMS MOCJIEJCTBUM MOCTYIKOB, aKTUBHOE HEMPUSITHE ACOLMUAIBHBIX MOCTYIKOB, B
TOoM uncie B HTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MIPEICTABJIICHUE O COIMAJIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIGKTBE, B TOM UHCIE B COIHUAIBHBIX COOOIIECTBaX, COOJIOJEHUE TPABHII
0e30macHOCTH, B TOM YHCII€ HABBIKOB 0O€30IaCHOTO TIOBEJCHHMS B HHTEPHET-CpEJeE,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOHM NEATEIbHOCTH TPHU BBITOJHCHUHM YYCOHBIX,
MMO3HABATEILHBIX 3a]1a4, CO3JIaHUH YUYSOHBIX MPOCKTOB, CTPEMIICHHE K B3aNMOITOHUMAHUIO
¥ B3aUMOITOMOIIU B TIPOIIECCe ITOW yU4eOHOU JesTeTbHOCTH, TOTOBHOCTh OIEHUBATh CBOE
MOBEICHUE U MOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

4) HeHHOCTEeH HAYYHOI'0 IIO3HAHUA:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUYECKUX TMPEJACTABICHUNA 00 WHPOpMAINH,
UH(OPMAITMOHHBIX TIpolleccax W HH()OPMAIMOHHBIX TEXHOJOTUSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKHW M OOIIECTBEHHOM MPAKTHKUA U COCTABIISIOIIMX
0a30ByI0 OCHOBY JUIsSI TIOHUMAaHHMSI CYIITHOCTH HaAYYHOW KapTHHBI MUPA;

MHTEpEeC K 00YUECHHIO U MO3HAHUIO, JIFDO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTH W YpPOBHS OOy4YeHHS B
JlaabHEHIIEM;



OBJIAJICHUE OCHOBHBIMHM HaBbIKAMH HCCIIEOBATENBCKOM JAESITEIbHOCTH, YCTAHOBKA Ha
OCMBICTICHUE ONBITAa, HAOIIOIEHUN, MOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTHU
JTOCTWKEHUS UHJIMBUIYATHHOTO M KOJIJIEKTUBHOTO OJIaronoIyqus;

c(OpPMHUPOBAHHOCTh MH(POPMAIIMOHHOM KYyJIbTYphl, B TOM 4YHUCJIE€ HaBBIKOB
CaMOCTOATENIbHOM paboThl C y4eOHBIMHM TEKCTaMHU, CHPABOYHOM JUTEPATypOid,
pa3HOOOpa3HBIMM  CPEACTBAMU HUH(POPMAIMOHHBIX TEXHOJOTHM, a TaKXKe YyMEHUS
CaMOCTOSATEILHO OINPEACIIATh 1IeITM CBOETO 00YUYEeHHS, CTABUTh M (POPMYIMPOBATH I ceOs
HOBBIC 33J1a4M B yu€0e U MO3HaBaTEIbHOU ACSITEIBHOCTH, PA3BUBATh MOTUBBI 1 HHTEPECHI
CBOEH MO3HABATEIbHOM J1€ATENbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHUE ULEHHOCTH HU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO,
yCTaHOBKA Ha 3JI0POBBIA 00pa3 >KM3HU, B TOM YHCIIC U 32 CUET OCBOCHUS U COOJIIOICHUS
TpeOOoBaHMI 0e30macHoi AKCIUTyaTaluu CpPEACTB UH(OPMAITMOHHBIX U
KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS:

WHTEpPEC K TMPAKTUYECKOMY H3y4YeHHI0 Tmpodeccuii u Tpyda B  cdepax
npodeccroHanbHOM AeSTENHHOCTH, CBI3aHHBIX C MH(POPMATUKOMN, TPOTPaMMUPOBAHUEM U
UH(OPMAIIMOHHBIMA ~ TEXHOJIOTUSIMM,  OCHOBAaHHBIMH  Ha  JOCTIKEHUAX  HAyKHU
MH(POPMATUKY U HAYYHO-TEXHUYECKOIO MPOrpecca;

OCO3HAaHHBIA BBIOOP W TOCTPOCHHUE WHIUBUIAYAIBHOW TPAEKTOPUM OOpa30BaHUS U
KU3HEHHBIX TJIAHOB C YUYETOM JIMUYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OCO3HaHMeE rI00aJIbHOT0 XapaKkTepa IKOJIOrMUYEeCKUX MpoOeM U MyTel UX peleHus, B
TOM 4YHCIE€ C Y4Y4E€TOM BO3MOXKHOCTEH HH(POPMAIMOHHBIX W KOMMYHUKAIITMOHHBIX
TEXHOJIOTHI;

8) agantauum oOyuarmierocsi K HM3MEHAKIIMMCSH YCJIOBHAM CONHMAJIBHON W
MPUPOTHON Cpeabl:

OCBOCHHME OO0YYaIOIIMMHKCS COLMAIBHOIO ONbITa, OCHOBHBIX COLIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NEATEIbHOCTH BO3pacTa, HOPM M IpaBUil OOIIECTBEHHOIO
noBeAcHUs, (OPM COIMAIBHON KW3HM B TPyNIax W COOOMIECTBAX, B TOM YHCIIC
CYIIECTBYIOIINUX B BUPTYAJIbHOM IPOCTPAHCTBE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI MO MH()OPMATHKE OTPaAXKaroT
OBJIAJICHUE  YHHUBEPCAJIBHBIMU  Y4YEOHBIMU  JEUCTBUSIMM  —  I103HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble Jjornueckue 1eMCTBHA:

YMEHUE ONpEAeNATh IMOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTCIHHO BBIOMpATh OCHOBAaHHMS H  KPHTCPHH  JUIS



KJacCU(pUKallMK, YCTaHABIMBATh MPUIMHHO-CICCTBEHHBIC CBS3U, CTPOUTH JIOTUYECKUE
pacCyXJIeHus, NeNaTh YMO3AKIIOUeHUsS (MHIYyKTUBHBIC, NEAYKTUBHBIC U MO0 aHAJIOTHH) U
BBIBOJIBL;

yMEHHUE CO37aBaTh, IPUMEHATh U MPeoOpa30oBbIBATh 3HAKM W CHUMBOJIBI, MOJACIU U
CXEMBI JUTsI pelIeHUsT y4eOHbIX U MTO3HABATEIIBHBIX 3a/1a4;

CaMOCTOATENIbHO BBIOMpAaTh CHoco0 penieHuss y4yeOHOW 3amauu  (CpaBHUBATH
HECKOJIPKO BApUAHTOB pEIIEHUsA, BBIOMpATh HaubOoNee MOAXOASIMIUNA C YIETOM
CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue qedcTBUS:

dbopMyIMpoBaTh  BOMPOCH], (HUKCHUPYIOIIME pa3pblB  MEKIYy pEaATbHBIM U
KENAaTeNbHBIM COCTOSSHUEM CHTyallud, OOBEKTa, U CaMOCTOSITEIbHO YCTaHAaBIUBATh
MCKOMOE U JIaHHOE;

OLICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MHPOPMAILIKIO, TTOIYYECHHYIO B X0JI€
MCCIICJIOBAHMSI;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIIEe pa3BUTHE TMPOIECCOB, COOBITUH W WX
MOCIICJICTBAS B AHAJOTHYHBIX WM CXOJHBIX CHTyallMsX, a TakKe BBIJIBUTATh
MIPEANOI0XKEHUs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PaGora ¢ undpopmanmeii:

BBISBIIATH  JACPUIIUT HWHPOPMALUM, JTAHHBIX, HEOOXOAMMBIX [JIsi  pEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

NPUMEHSTh Pa3IMYHBIE METOJIbI, MHCTPYMEHTHI W 3alpOChl IIPHU TOWCKE U OTOOpe
uH(bOpMAIIMN WU JAHHBIX M3 UCTOYHUKOB C YUETOM MpEJIOKEHHOW yuyeOHOU 3amayuu u
3aJIaHHBIX KPUTEPUCB;

BEIOMPATH, aHATM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(HOPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHHUS;

CaMOCTOATENILHO BBHIOMPATHh ONTUMAJIbHYIO (OpMY MpEACTaBICHHUS WHMOpMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3a/auyd HECJIOKHBIMU CXEMaMH, JuarpaMMaMH, HWHOU
rpaduKoi U UX KOMOMHALIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OPMAITUH TI0 KPUTEPHSIM, TPEITIOKEHHBIM YUUTEIEM TN
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIIBHO;

3¢ ()EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHUIO.

KoMMyHuKaTHBHBbIE YHHBepPCcaJIbHbIE YUeOHbIe el CTBUS

OOmenue:

COMOCTABJSATh CBOM CYXJICHHUSI C CYXICHUAMH JAPYrUX YYaCTHUKOB JIMAJIOra,
0OHApPYKMBaTh PA3INYUE U CXOJICTBO MO3UIIHIA;

nyOJIMYHO TIPEACTABJIATh PE3yJbTaThl BBIMOJHEHHOTO OIBITA (IKCIIEPUMEHTA,
UCCJIEIOBAHUS, POEKTA);

CaMOCTOSITENIbHO BbIOMpPaTh (hopMaT BBICTYIUICHHUS C YUYETOM 3aJ]ay MPE3CHTAINU U
0COOCHHOCTEN ayJUTOPUU U B COOTBETCTBUM C HUM COCTAaBJATH YCTHHIE M MHUCHbMEHHbIC
TEKCTHI C UCTI0JIb30BAHUEM HJLTIOCTPATUBHBIX MAaTEpUAIOB.



CoBMmecTHasi 1eATEJIbHOCTD (COTPYAHUYECTBO):

MOHMMATh U WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUAYaJIbHOU PabOTHI
IOpU PELIEHUU KOHKPETHOM MpoOseMbl, B TOM YHUCJE NMPU CO3JaHUU HHPOPMAIMIOHHOTO
POJYKTa;

OpUHUMATh 1EJdb COBMECTHONM WH(MOPMAIMOHHOW JI€ATEIHOCTH 10 cOopy,
o0paboTke, nepenaye, hopmanuzauu HHPOPMALNHU, KOJUIEKTUBHO CTPOUTH JIEUCTBUS IO
€€ TOCTMXKEHUIO: PACHpPENEsATh POIH, JOTOBAPUBATHCA, 00CYkKAATh MPOLIECC U PE3YJIHTAT
COBMECTHOM paboThI;

BBIMIOJIHATG CBOIO 4acTh paboThl ¢ wuHbopmanuel wuim UHGOPMAIMOHHBIM
OPOAYKTOM, JOCTUTash KAaueCTBEHHOIO pe3yJibTaTa [0 CBOEMY HAaNpaBICHUIO U
KOOPJIMHUPYS CBOM JIEUCTBUS C IPYTUMHU YWICHAMHU KOMaH/bL;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OO MHGOPMALMOHHBIA HPOAYKT IO
KPUTEPHSIM, CAMOCTOSATEIHLHO CPOPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMO/ICHCTBHS;

CpPaBHUBATh PE3yJIbTAaThl C UCXOAHOM 3a7aueil M BKJIaJ KaXKIOro WiIeHAa KOMaHJbl B
JOCTH)KEHUE PE3YJIbTaTOB, PA3AessTh C(hepy OTBETCTBEHHOCTH U MPOSIBISITH TOTOBHOCTh K
PEIOCTABICHUIO OTYETA MEepe IPYIIION.

PeryisiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh B dKU3HEHHBIX M YUEOHBIX CUTYAIUSAX TPOOJIEMBI, TPEOYIOIINE PEIICHUS;

OPUEHTUPOBATHCA B PA3JIMUHBIX MOJX0/IaX K MPUHSATUIO PEIICHUN (MHIUBUIYATIBHOE
NPUHATHE PELICHUM, IPUHITUE PEIICHUH B TPYIIIE);

CaMOCTOATENLHO COCTAaBJISATh aJITOPUTM pElICHUs 3a7auu (UM €ro 4acTh), BEIOMpATh
crnoco0 penieHus y4eOHOM 3ajauv ¢ YYETOM HUMEIOLIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MPEIJIaracéMble BAPUAHTHI PEIICHHUI;

COCTaBIIATh IUIAH JACUCTBUM (IUIaH peanu3alid HAMEYEHHOTO aJropuTMa PEIICHHS),
KOPPEKTUPOBATH TMPEAJIOKEHHBIM aJTOPUTM C YYETOM TMOJYYEHHUS HOBBIX 3HAHUU 00
U3y4aeMOM OOBEKTE;

JenaTh BIOOP B YCIOBUSIX POTUBOPEUUBOUN MH(OpMAIIMKU U OpaTh OTBETCTBEHHOCTh
3a pelICHHE.

CaMoOKOHTpPOJIb (pediexcusn):

BJIA/IETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHUBAILIUU U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUH U MpeJiaraTh IaH €€ U3MEHEHHUS;

YUYUTBIBATh KOHTEKCT W TMPEABUJICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MHpPH
pelieHny yuyeOHoM 3a1auu, aanTUPOBaTh PEUICHHUE K MEHAIOIIUMCS O0CTOSTENbCTBAM;

OOBSCHATh MPUYUHBI JOCTHKEHUS (HEJOCTIKECHUSI) Pe3yIbTaTOB WH(MOPMAITMOHHON
NESTENHHOCTH, J1aBaTh OLICHKY MPHOOPETEHHOMY OMNBITY, YMETh HaXOJUTh MO3UTUBHOE B
IIPOU3OLIEAIIEN CUTYaLUY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHUBIIUXCS CUTyallui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSIM.



IMOIMOHAIbHBINA HHTEJJIEKT:

CTaBUTH Ce0s1 HA MECTO JPYTOro YeJIOBeKa, MOHMMATh MOTUBBI 1 HAMEPEHUS IPYTOTO.

IlpunsaTHe ceds U ApPyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBAaTh BCE BOKPYI JaXXe B YCIOBHSIX
OTKPBITOT'O A0CTYyNA K JII0OBIM 00bEMaM UH(POPMALIMH.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 7 kJjacce y oOydaromierocss OyayT cOpMHUpPOBaHBI CIEAYIONINE
YMEHUSL:

NOSICHATh HAa TPUMEPAX CMBICT TMOHATUNA «UHPOpMaLU®», «UHOOPMAIMOHHBIN
npouecc», «oOpaboTka uH(OpManum», «XpaHeHHe HUHPOpMALMKU», «Iepeaayda
uH(OopMaIun;

KOJMPOBATh U IEKOJUPOBATH COOOIIEHHMSI IO 3aJJaHHBIM IIPAaBHJIaM, IEMOHCTPUPOBAThH
NOHMMaHUE OCHOBHBIX IPUHIUIIOB KOJWPOBAHMUS HHPOPMAIMM Pa3INYHON MPHUPOIBI
(TEeKCTOBOM, rpauuecKkoil, ayauno);

CpPaBHUBATH JUIMHBI COOOIIEHUH, 3alIMCAHHBIX B Pa3IUYHbIX ajipaBUTaxX, ONEPUPOBATH
€IMHULIAMU U3MEPEeHHsI UH(POPMAILIMOHHOTO 00bEMa U CKOPOCTH IMepeiauil TaHHBIX;

OLICHHMBATh M CPAaBHMBATh Pa3Mepbl TEKCTOBBIX, I'pauUeCKUX, 3BYKOBBIX (DailjioB U
BUJIe0(DAIIIOB;

OPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOUCTB XPaHEHUS U Nepeaaun HHPOPMaLIHH,
CPaBHUBATh UX KOJIMYECTBEHHbBIE XapaKTEPUCTHUKHU;

BBIICIIATH OCHOBHBIE 3Talbl B HCTOPUM M IOHUMAaTh TEHACHLMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOIPaMMHOTr0 00eCTIeUeHus;

NoJiydaTb M HCIHOJIb30BaTh HWH(MOpPMAIUI0O O XapaKTePUCTUKAX MEPCOHAIBLHOTO
KOMIIBIOTEpa H €ro OCHOBHBIX JJIeMEHTax (mpoueccop, oOneparuBHas MNaMsATh,
JOJITOBPEMEHHAs! IaMSTh, YCTPOIMCTBA BBOJA-BhIBOJIA);

COOTHOCUTh XapAaKTEPUCTUKH KOMIIBIOTEpAa C 3aJadyaMH, pEIIAaeMbIMH C €ro
IOMOIIBIO;

OpUEHTUPOBATHCS B HEPAPXUUYECKOM CTPYKType (aiaoBOW CHUCTEMBI (3alMCHIBATh
noiHoe ums (aitna (karanora), nyTh K ¢ailily (Katajory) rno MMEIOUIEMYCsS OMUCAHUIO
(aitoBoO CTPYKTYPhl HEKOTOPOTO HH(GOPMAIIMOHHOTO HOCUTEIN);

paboTaTh ¢ (haiJIoBON CHCTEMOM MEPCOHAIBLHOTO KOMITBIOTEpPA C HMCIOJIb30BAHHEM
rpaguyeckoro uHTepdeiica, a HMMEHHO: CO3/1aBaTh, KOIUPOBATh, IE€PEMEILATH,
NEpPEeMEHOBBIBaTh, YAAIATh W aApPXUBUPOBATH (ailibl M KaTaJOrW, HCIOIb30BaTh
AHTUBUPYCHYIO POIPaMMY;

IOPEICTaBIATh PE3YyJbTaThl CBOEH JEATENBHOCTH B BHJE CTPYKTYpPHUPOBAHHBIX
WITIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEAUNHBIX TPE3CHTALINN;

uckatb uHPopManuio B HMHTepHeTe (B TOM 4YHCIE, MO KIIOYEBBIM CJIOBaM, IO
U300pAKEHUI0), KPUTHYECKHM OTHOCHTBHCS K HaWJAeHHOW uH(pOpMaIMi, OCO3HaBas



OTMAaCHOCTh JUIS JTMYHOCTH M OOIIECTBa PaclpOCTPaHEHHUs BPEIOHOCHOW MH(pOpManuu, B
TOM YHCJI€ IKCTPEMHUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecOB BEO-PECYpPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALUH;

coOmonaTte TpeOoBaHUS O€30MAaCHOM  HAKCIUTyaTallud TEXHUYECKUX  CPEICTB
MH()OPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTUH, COOJIOATh CETEBOM 3THKET,
0a30BbIe HOPMBI MH(POPMAIMOHHOW STUKH W TpaBa MpU padOTe C MPUIOKEHUSIMH Ha
M00bIX ycTpoiicTBax U B UHTepHETE, BBIOMpPATh O€30MaCHbIE CTPATETUH NTOBEJCHMS B CETH;

NPUMEHATh ~ METOJIbl  MPO(PUIAKTUKH  HETAaTUBHOTO  BIWSHUS  CPEICTB
MH(GOPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 3J0POBHE MOJIH30BATETIS.

K xonmy oOyuenus B 8 kiacce y oOydaromierocss OyayT copMUPOBAHBI CIEAYIOIIHE
YMEHHUS:

MOSICHSITh HA MpUMEpax pa3jauyvs MEXKAY MNO3UIMOHHBIMU W HEMO3UIUOHHBIMU
CHCTEMaMH CUYHCJICHUS;

3alMChIBAaTh M CpaBHUBATH Lenble yucaa oT 0 1o 1024 B pa3snuyHbIX MO3ULIHOHHBIX
cucTemMax cuucieHus (C ocHoBaHMsIMH 2, 8, 16), BBITIONHATH apu(PMEeTHIECKUE Onepaluu
HaJ HUMM;

pacKpbhIBaTh  CMBICI TMOHSITUM  «BBICKA3bIBAHHUE», <JIOTMYECKAs  OMEpalusy,
«JIOTUYECKOE BBIPAKEHUEY;

3aIUCHIBAThH JIOTUYECKUE BBIPAKEHUS C UCIIOIB30BAaHUEM TU3BIOHKIIMK, KOHBIOHKIIUH
U OTPUIIAHUS, ONIPEAEIATh HCTUHHOCTD JJOTUYECKUX BBIPAKEHUM, €CJIM U3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOJSIIMX B HEro IEPEeMEHHBIX, CTPOUTh TAOJUIBI WCTUHHOCTH IS
JIOTUYECKUX BBIPAKCHUH;

PacCKpbIBaTh CMBICI TOHSATUM «UCIIOTHUTENDY, «aITOPUTM», KIIPOTPaMMay, MOHUMAs
Pa3HUITY MEXAY YIOTPEOJICHHEM 3TUX TEPMHUHOB B OOBIICHHON pedr U B MH(POPMATHKE;

OTIMCHIBAThH AJITOPUTM PEIISHUS 3a]a4l Pa3ITUNIHBIMU CIIOCOOAMH, B TOM YHCJIC B BHJIC
0JI0K-CXEMBI,

COCTaBJISATh, BBIMOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE QJITOPUTMBI C
WCIIOJB30BaHUEM BETBJICHUW U IMKJIOB JJIsI YIPABICHUSI UCHOJHUTEIISIMHU, TAKUMH Kak
Po6ot, Uepenamika, UepTéxHuK;

UCIIOIb30BaTh KOHCTAHTBl W TIEPEMEHHBIC PA3JIMYHBIX THIOB  (YHUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), a TakXe COJepKalllue WX BBIPAKEHUS, HCIOIb30BATh
oriepaTop MPUCBaUBaHMUS;

WCIIOJB30BaTh MpHU pa3padOTKe MNPOTrpaMM JIOTHYECKHE 3HAYCHHUSI, OIepalud U
BBIPAYKECHUS C HUMU,

AHAJIM3UPOBATh MPEIJIOKEHHBIC QJITOPUTMBI, B TOM YHCJE OIPEAENaTh, KaKue
pe3yJIbTaThl BO3MOXKHBI MPU 3aJJaHHOM MHOXECTBE UCXOIHBIX 3HAUYCHUH;

co3/laBaTh W OTJIQXXUBAaTh MPOrpaMMbl Ha OJHOM H3 SI3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, ITackane, Java, C#, lllkonbHbIM ANropuTMUYecKuil SI3bIK), peaausyromnme
HECJIO)KHBIE aJITOPUTMBI OOPaOOTKH YHCIOBBIX JaHHBIX C HCMOJb30BAaHUEM IIUKJIOB W



BETBJICHUI, B TOM YHCJIE PEANTU3YIOIIME MTPOBEPKY AEIUMOCTH OAHOTO LIEJIOr0 YUCia Ha
Ipyroe, MPOBEPKY HATYPAIBHOTO YHCIa Ha TIPOCTOTY, BBIJEICHUS (P U3 HATYPAITBHOTO
qyuca.

K xonmy obyueHnust B 9 kjiacce y oOydaromierocs 0yayt copMUpPOBaHbBI CIEAYIONINE
YMEHUS:

pa3OuBaTh 3aJayd Ha [0J3a/Jaud, COCTABJISITh, BBIIOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECJIOKHBIE aJIrOPUTMBI C MCIOJIB30BAHUEM BETBIICHHM, UHUKIOB U
BCIIOMOTATEIbHBIX QJITOPUTMOB ISl YIPABJICHUS HCIOIHUTEISIMH, TaKUMHU Kak PoOor,
Uepenamika, YepTéxHUK;

COCTaBISATh M OTJAXUBATh MPOrpaMMBbl, PEAIU3YIOIIUE TUIOBBIE AJITOPUTMBI
00pabOTKM YHCIIOBBIX TOCIEIOBATEIHPHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB
(MOUCK MaKCMMYMOB, MUHUMYMOB, CYMMbl WJIM KOJIMYECTBA 3JIEMEHTOB C 3a/JIaHHBIMU
CBOMCTBaMH) Ha OJIHOM U3 SI3bIKOB NporpammupoBanus (Python, C++, [1ackans, Java, C#,
[konbHBIN ANropuTMUYecKUil S3bIK);

pacKpbIBaTh CMBICT TOHSTUUA «MOJEIbY, «MOJEIUPOBAHUE», OMPEACNSTH BHUJIbI
MOJEJIeil, OIIEHUBATh aJE€KBATHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY H ILEIsIM
MOJEINPOBAHUS;

UCIIOb30BaTh Trpadbl W JIepeBbs IS MOJEIUMPOBAHUS CHCTEM CETEBOM W
UEPAPXUYECKOIN CTPYKTYpPbl, HAXOAUThH KpaTyaiiuii myTh B rpade;

BBIOMPATH CTIOCO0O MPEICTABIICHUS TAaHHBIX B COOTBETCTBUH C TIOCTABJICHHON 3a/1auei
(TabnuIel, cxeMbl, TpaduKH, AUATPAMMBI) C HCIOJIB30BAHHEM COOTBETCTBYIOIIUX
IIPOTrPpaMMHBIX CPEJCTB 00PaOOTKHU JaHHBIX;

UCIIOJIb30BaTh AJIEKTPOHHBIE TaOIUIBI JJIsi 00paOOTKM, aHAIM3a W BU3yAIM3alUU
YUCJIOBBIX JIAHHBIX, B TOM YHCJIE€ C BBIJICJICHUEM JMana3oHa TaOauIbl U yIOPSI0YMBAHUEM
(COPTHUPOBKOIA) €T0 3JIEMEHTOB;

co3faBaTh W TMPUMEHATH B JJIEKTPOHHBIX TaOiuIax (GopMysbl JUisl pacué€ToB C
WCIIOJIb30BaHUEM BCTPOCHHBIX apudpmeTrnueckux (yHKIUH (CyMMHpPOBAHHE W TMOJCYET
3HAQYCHUH, OTBEUAIONIUMX 3aJaHHOMY YCJIOBHUIO, CpeaHee apu(dmeTnyeckoe, TMOUCK
MaKCHUMaJIbHOTO 1 MUHUMAJIbHOTO 3HA4YEHHUs ), aOCOIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOM
azpecanuu;

UCIIOJIb30BAaTh AJIEKTPOHHBIE TAOJHUIIBI ISl YUCIEHHOTO MOJCIUPOBAHUS B MPOCTHIX
3a/1a4ax W3 pa3HbIX MPEIMETHBIX 00JIacTeH;

UCII0JIb30BaTh COBPEMEHHbBIC HHTEPHET-CEPBUCHI (B TOM YHCII€ KOMMYHUKAIIMOHHBIC
CEepBUCHI, O00JauHbIE XPAHWIHILNA JAHHBIX, OHJIAWH-MPOrpaMMbl  (TEKCTOBBIE U
rpaduyecKue peIaKToOPhl, CPeabl pa3pabOTKH)) B y4eOHOM 1 ITOBCETHEBHOM JICATEILHOCTH;

MPUBOJUTL IPUMEPHI HCIOJIB30BaHUS T€OMH()OPMAIIMOHHBIX CEPBUCOB, CEPBHCOB
TrOCYJIapCTBEHHBIX YCIIyT, 0Opa3oBaTeNbHBIX cepBUCOB VHTepHeTa B y4eOHOW U
MIOBCEIHEBHOM JICATCIBHOCTH;

WCIIOJB30BaTh Pa3JIMYHbIC CPEJICTBA 3alllUThl OT BPEAOHOCHOTO MPOTrPaMMHOIO
oOecrieueHus, 3allUIATh MEPCOHATBHYI0 HMHPOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO



JOCTyTla W €r0 TOCIEICTBHMA (pa3TiamieHus, MOJAMEHBI, YTPaThl TaHHBIX) C YYETOM
OCHOBHBIX TEXHOJOTHYECKUX W COIUATHHO-TICUXOJIOTHUYECKUX ACTIEKTOB HWCITOJIH30BAHUS
cetu UHTepHeT (cereBass aHOHUMHOCTH, ITU(MPOBOMN CJe/l, ayTeHTUYHOCTh CYOBEKTOB U
PECYPCOB, OTIACHOCTH BPEIOHOCHOTO KOJIA);

pacro3HaBaTh TOMBITKM W TPEIyNPEKIaTh BOBJICUCHHUE CEOSI W OKpPYXKAIOUUX B
JNECTPYKTHBHBIE W KPUMHHAJIbHBICE (OPMBI CETEBOW AaKTUBHOCTH (B TOM YHCIE
KuOepOyJUTHHT, (DUIITUHT).
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' AnropurMuyeckue https://m.edsoo.ru/7f418516
KOHCTPYKIUHU
bu6mmoreka [JOK
2.2 s
3P HIPOTPaMMUpOBAHHA ? https://m.edsoo.ru/7f418516
bubmuoreka [JOK
2.3 A 2
HAJHS aIrOpHTMORB https://m.edsoo.ru/7f418516
Hroro no paszneny 21
PeszepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 34 3 0


https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KVIIACC

HaumenoBanue KoumnuecTBo yacos
Ne n/mm pasieioB U TeM KonTposabnsbie
Bcero
NPOrpamMMbl padoThI

Pazpnen 1. lndposBasi rpamoTHOCTH

I'nmobGanpHas ceThb
WHTepHeT U cTpaTeruu

1.1 3
0€30I1aCHOr 0
IIOBEJIEHUA B HEH
Pabora B
1.2 UH(POPMALTMOHHOM 3
IPOCTPAHCTBE
Hroro no pazneny 6

Pa3znen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH

71 MOI[G.HI/IpOBaHI/IC KakK

MCTO/J ITO3HAaHUA

Hroro mo pazneny 8

Pasnen 3. AiiropuT™Mbl M1 IPOrpaMMHUpOBaHue

Pazpabotka
3.1 aJIrOPUTMOB U 6
IporpaMm
3.2 VYpasneHue 2
Hroro no paszneny 8

Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH

IIpakTH4eckue
padoThI

duekTpoHHbIe (LM(POBHIE)
o0pa3oBaTe/bHbIC PeCypPChl

but6mmoreka [{JOK
https://m.edsoo.ru/7f41a7d0

bubnunoreka [IOK
https://m.edsoo.ru/7f41a7d0

but6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0



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

DNEeKTPOHHBIE

4.1
TaOJINIIBI
WNndopmannonnsie
TEXHOJIOTHH B

4.2
COBPEMEHHOM
o01ecTBe

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

10

11

34

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

bub6nunoreka [IOK
https://m.edsoo.ru/7f41a7d0



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KomnbroTep —
YHHUBEpCAJIbHOE
BBIYUCIIUTENEHOE
YCTPOMCTBO, paboTaromiee
1o nporpamme. TexHuka
0€30MMacHOCTH U IIpaBHUIIa
paboThl Ha KOMIIBIOTEPE

Hcropus u coBpeMeHHbIE
TEHJCHLUN Pa3BUTH
KOMITBIOTEPOB

[Iporpammuoe

obecrieueHrne KOMITbIOTEpa.

[IpaBoBas oxpana
IIPOrpaMM U JITaHHBIX

DaiJIbl ¥ NaIKy.
OcHoBHBIE OTIepalu ¢
(haiimaMu ¥ arkamMu

ApxuBanus 1aHHBIX.
Hcnonw3oBanue
porpamMM-apXuBaToOpOB

KoandyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
H3Yy4YeH
us

DJIeKTpPOHHbBIEe N (ppOoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [{OK
https://m.edsoo.ru/8al1521d2

bu6mmoreka [JOK
https://m.edsoo.ru/8al523ee

bu6mmorexa [JOK
https://m.edsoo.ru/8al152826

bu6morexa [JOK
https://m.edsoo.ru/8al52a74

bub6manoreka [IOK
https://m.edsoo.ru/8al52cfe



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

10

11

12

13

KomMmnbrotepHsie BUpYCHI U
AHTUBUPYCHBIE
IPOrpaMMbI

KommnsrorepHsie ceTu.
[Touck nnpopmanuu B
cetu lHTepHer

CepBHUCH HHTEPHET-
KOMMYyHUKaluii. CereBoi
stuker. CTpareruu
0e30I1aCHOTO MTOBEICHUS B
HNurepnere

WNudopmanus n naHHbIe

HNudopmannonnsie
MIPOIIECCHI

Pa3nooOpasue s3bIKOB 1
andaButoB. EcTecTBeHHBIE
1 (OpMaIIbHBIC SI3BIKH

JIBonuHBI andaBuT.
[Ipeo6paszoBanue 110600
asihaBUTa K IBOMYHOMY

[IpencraBneHne JaHHBIX B
KOMITBIOTEPE KaK TEKCTOB
B JIBOUYHOM andaBure

bubmuoreka [[OK
https://m.edsoo.ru/8a152{74

bu6mmoreka [JOK
https://m.edsoo.ru/8a153244

bu6mmoreka [IOK
https://m.edsoo.ru/8al153460

bu6mmoreka [JOK
https://m.edso00.ru/8a161966

bu6mmoreka [JOK
https://m.edsoo.ru/8al61e2a

bu6mmorexa [JOK
https://m.edsoo.ru/8al61fec

bu6mmoreka [IOK
https://m.edsoo.ru/8a162186

bu6mmoreka [JOK
https://m.edsoo.ru/8a162316



https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316

14

15

16

17

18

19

20

Envnuner uamepeHus
UH(POPMALIUU B CKOPOCTH
nepeaavn JaHHbIX

KonnpoBanue TeKCTOB.
PaBHOMEpHBIE U
HEPAaBHOMEPHBIE KOJIbI

JexonupoBanue
COOOIIEHHIA.
WNudopmannonsslii 00bEM
TEKCTa

Hudposoe npencrapieHue

HCTIPCPBIBHLIX JAaHHBIX

Konuposanue nsera.
Onenka
MH(OPMaLIMOHHOTO
0o0BEMa rpaguueckux
JAHHBIX JJIs1 pAaCTPOBOT0
HU300paKCHHS

KonupoBanue 3Byka

PesepBHBI ypOK
«KonTponpHas pabota 1o
teme "[IpencraBneHue
nHpopmanuu"»

bu6mmoreka [JOK
https://m.edsoo.ru/8a16249c¢

bu6morexa [JOK
https://m.edsoo.ru/8al162510

bu6mmorekxa [IOK
https://m.edsoo.ru/8a162848

bu6mmorexka [JOK
https://m.edsoo.ru/8al1629¢ec

bu6mmoreka [JOK
https://m.edsoo.ru/8al162b72

bu6nmnorexa [JOK
https://m.edsoo.ru/8a162d02



https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02

21

22

23

24

25

26

27

28

TekcToBbIE JOKYMEHTBI, UX
BBO/I Y PEIaKTUPOBAHKE B
TEKCTOBOM IIPOLIECCOPE

dopmMaTUPOBAHUE
TEKCTOBBIX JIOKYMEHTOB

[TapameTpsl cTpaHUIb.
Crnucku 1 TabIUIBI

BcTaBka HETEKCTOBBIX
00BEKTOB B TCKCTOBBIC
JAOKYMCHTEIL

HNHrennexryanbHble
BO3MO>KHOCTH
COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

O0001eHue 1
cHUCTeMaTH3als 3HaHUI
1o TeMe «TeKCTOBEIE
JIOKYMEHTBDY

I'paduueckuii pegaxrop.
PactpoBbie pucyHKHn

Onepanuu
peIaKTUPOBAHUS
rpagu4ecKux 0OBEKTOB

bu6mmoreka [JOK
https://m.edsoo.ru/8al62e7e

bu6mmoreka [{OK
https://m.edsoo.ru/8al62fe6

bubmanoreka [IOK
https://m.edsoo.ru/8a1632d4

bu6mmoreka [IOK
https://m.edsoo.ru/8al1632d4

bu6mmoreka [IOK
https://m.edsoo.ru/8a1635¢c2

bu6mmnoreka [JOK
https://m.edsoo.ru/8a163874

bu6nmoreka [JOK
https://m.edsoo.ru/8a1639d2



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2

29

30

31

32

33

34

Bekrophas rpaduxa

O000mieHne n
crucTeMaTu3alus 3HaHU
no Teme «KoMmmbroTepHas
rpadukay. [Ipoepounas
paborta / Beepoccuiickas
poBepoyHas paboTa

PesepBHBIi ypOK.
O6o061enne u
cucTeMaTH3alus 3HaHUi /
Bceepoccuiickas
MpoBepoyHas pabora

IloaroroBka
MYJIbTUMEIUNHBIX
MpEe3EHTaLMI

JlobGaBneHne Ha criaiiyg
ayJIMOBU3YaJIbHBIX
JIAHHBIX, AaHUMAIUH U
TUIEPCCHLUTOK

O06o0061IeHuE U
cucTeMaTH3aIus 3HaHW
0 TEME
«MynbTUMEIHITHBIE
MpE3EHTALIU

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

34

bu6mmoreka [JOK
https://m.edsoo.ru/8a163b30

bu6mmoreka [IOK
https://m.edsoo.ru/8al16404e

bubmuoreka [{OK
https://m.edsoo.ru/8a164828

bu6mmorekxa [JOK
https://m.edsoo.ru/8al1642c4

bu6mmoreka [{OK
https://m.edsoo.ru/8al164472

bu6morexa [JOK
https://m.edsoo.ru/8al164652



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

Tema ypoka

Heno3unmnonnusie u
[MO3ULIMOHHBIE CUCTEMBI
CUHCJICHUS

PasBepHyTas ¢popma 3anucu
qucia

JBonuHas cucrema
CUHCIICHUSI.
Apudmerraeckue onepanuu
B JIBOMYHOM crucTEME
CUHMCTICHUS

BocbemepuuHas cucrema
CUYHUCIJICHUS

[[TectHannarepuyHas
CUCTEMA CUUCIICHUS

O060061IEHE U

cUCTeMaTu3alusd 3HaHNUH 110
Teme «CHUCTEMBI CUUCIIEHUSD)

Jlormueckue BhICKA3bIBaHUS

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsbI

IIpakTHyeckue
padoThI

Jlara
U3y4eH
U

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

Bbubmmoreka [JOK
https://m.edsoo.ru/8a1649¢0

bu6mmoreka [JOK
https://m.edsoo.ru/8al 64ba2

bu6mmoreka [{OK
https://m.edsoo.ru/8a164d96

bubmuoreka [JOK
https://m.edsoo.ru/8a165296

bu6mmoreka [JOK
https://m.edsoo.ru/8a16549¢

bu6mmoreka [JOK
https://m.edsoo.ru/8al16564c

Bbu6mmoreka [JOK
https://m.edsoo.ru/8al657fa



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa

10

11

12

13

14

15

16

17

Jlornueckue onecpanru «m»,

«HIIN», «HE»

OHpeI[eJ'IeHI/IC HNCTUHHOCTH
COCTaBHOI'O BbICKa3bIBaAHUA

Ta0muIel HCTUHHOCTH

Jlorndeckue 31eMeHThI

KonTponbHas pabota no
TeME «DIIEMEHTEI
MaTEMATHYECKON JTOTUKW

[TonsiTue anropurma.
Hcnonaurenu anroputMoB

CaoiicTBa asiropuT™a.

Crnioco0pl 3anucu anroputMa

AnropurMuyeckas

KOHCTPYKIHA «KCICOAOBAHUCY.

JInHenHbIN AropuT™

AnroputMuYecKast
KOHCTPYKIIHS «BETBICHHUEN:
IIOJIHAsL U HETIOJIHAst (pOPMBbI

AHFOpI/ITMI/I‘IeCKaﬂ

KOHCTPYKIH KIIOBTOPCHHUCY

bu6mmoreka [JOK
https://m.edsoo.ru/8a165b56

bu6mmoreka [JOK
https://m.edsoo.ru/8al165cf0

bu6mmoreka [IOK
https://m.edsoo.ru/8al165e¢94

bu6mmoreka [JOK
https://m.edsoo.ru/8al178c38

bu6mmoreka [JOK
https://m.edsoo.ru/8a17949¢

bubmuoreka [JOK
https://m.edsoo.ru/8a179606

bu6mmorexa [IOK
https://m.edsoo.ru/8a17998a



https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a

18

19

20

21

22

23

24

dopMabHOE UCIIOJIHEHHE
ajaropurma

Pa3zpaboTka HECIOKHBIX
AITOPUTMOB C
HCIIOJIb30BAaHUEM ITUKJIOB
JUTSL yTIPaBIICHHUSI
(hopmabHBIMH
UCTIOTHUTESIMU

Pa3zpaboTka HECTIOKHBIX
aJITOPUTMOB C
VICIIOJIb30BaHUEM LIUKIIOB U
BETBJICHHH JUIsl YIIPaBICHUSI
(hopMaIbHBIMU
UCTIOJTHUTEIISIMU

BrinosiHeHUE anropuTMOB 1

O00011eHEe 1
cucTeMaTH3alys 3HaHUH 1o
teme «VcnonHnTenu n
QJITOPUTMBI.
AnropurMuyeckue
KOHCTPYKILIUN

SI3BIK TpOrpaMMUpPOBaHUS.
Cucrema 1
IPOrpPaMMHUPOBAHUS

[Tepemennbie. Oneparop
pUCBaNBaHU

bu6mmoreka [JOK
https://m.edsoo.ru/8al79aac

bu6mmoreka [{OK
https://m.edsoo.ru/8al79¢lc

bu6mmorexa [{OK
https://m.edsoo.ru/8al79¢lc

bu6mmoreka [JOK
https://m.edsoo.ru/8al7a06a

bu6mmoreka [JOK
https://m.edsoo.ru/8al7al8c



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

25

26

27

28

29

30

31

32

[IporpammupoBanue
JIMHENHBIX aJIrOPUTMOB

PazpaboTka nporpamm,
CoZepaKaIIUX OIepaTop 1
BCTBJICHUA

JmnanoroBas otiaaka
nmporpamMm

[uxka ¢ ycnoBueM 1

[ukn ¢ nepeMeHHON 1

O6paboTka CUMBOJIBHBIX
JTAHHBIX

Ob6o06menne u

cHUCTeMaTU3alurs 3HaHUH 1O

TeMe «S3bIK

MIPOTPaMMHUPOBAHHUS 1
[IpoBepounas padora /
Bceepoccuiickas

npoBepoyHas paboTta

Pe3epBHbIil ypoK.

O0001eHue 1

cucTeMaTH3alus 3HaHUH 1

YMEHUH 110 KypCy 1
uHpopmaTuku 8 kiacca /
Bceepocculickas

IpoBepoyHas pabora

bu6morexa [JOK
https://m.edsoo.ru/8al7ac4a

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ad6¢c

bub6morexa [JOK
https://m.edsoo.ru/8al7ae8e

bu6mmorexa [JOK
https://m.edsoo.ru/8al7b456



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

AHanum3 anropuTMOB.

Ornpenenienre BO3MOXKHBIX

13 pe3yabTaToOB PabOTHI
aIropuTMa Mpu 3aJaHHOM
MHO>KECTBE BXOTHBIX

JaHHBIX

AHanu3 anropuTMoB.
OrnpeneneHne BO3MOXKHBIX
34 BXOJHBIX JTAHHBIX,
NPUBOASIINX K JAHHOMY
pe3yabTaty
OBIIEE KOJIMYECTBO HACOB I10
ITPOIT'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17afa6

9 KVIACC

Tema ypoka

I'mobanpHas ceTh
Hurepner. IP-anpeca
y3J10B. bosbiimne ganHbie

WNndopmanmonnas
0€30MacHOCTb

Vuer mousTusa o0
nH(OpMaLMOHHON
0€301acHOCTH MPHU
CO3JaHNH KOMIIJIEKCHBIX
UH()OPMAITMOHHBIX
00BEKTOB B BHJIE BEO-
CTpaHUIL

Bunsl nesrenbHOCTH B
cetu uTepuer

O01a4yHbIE TEXHOIOTHH.
Hcnonw3oBanue OHIIANH-
odwuca 1y pa3paboTKu
JIOKYMEHTOB

KoauuyecTBo yacoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

Jara
u3y4eH
usi

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [JOK
https://m.edsoo.ru/8al7b578

bu6mmoreka [JOK
https://m.edsoo.ru/8al7b690

bu6mmoreka [{OK
https://m.edsoo.ru/8al7b7bc

bu6mmoreka [JOK
https://m.edsoo.ru/8al7b8e8

bu6mmorexa [JOK
https://m.edsoo.ru/8al7bale



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

10

11

O06o06micHue U
cucTeMaTu3aIus 3HaHui
1o TeMaM «l TmobanbHas
cetb MIHTEpHET U
cTpaTterun 6€30MacHOTo
IOBEJICHHS B HEID»,
«Pabora B
nH(OPMAITMOHHOM
POCTPAHCTBE»

Monenu n
MO/JICJINPOBAHUE.
Knaccudukanuu mozeneit

TabauyHble MOIENA

Pa3pabotka
OIHOTA0INYHOI Oa3bl
nanuaeiXx. CocTaBiieHue
3ampocoB K 0asze JTaHHBIX

I'pad. BecoBas marpuna
rpada. JlnmuHa myTH MEX Ty
BepIInHamMu rpada.
Brruncienue konuuecTa
MyTel B HAITPaBJIECHHOM
aIMKINYecKoM rpade

Hepego. [Tepebop
BapHUaHTOB C TIOMOIIHIO
JepeBa

bu6mmoreka [JOK
https://m.edsoo.ru/8al7bb36

bu6mmoreka [IOK
https://m.edsoo.ru/8al7be06

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

12

13

14

15

16

17

18

19

MaremaTtnueckoe
MO,Z[GJII/IpOB aHHC

OTalbl KOMITBIOTCPHOT'O
MOJCIIMPOBAHUSA

O06o006uIeHuE U

cUCTEeMAaTH3aInsI 3HAaHUM.
Kontponbnas padoTa mo 1
teme «MojenupoBaHue

KaK METOJI IIO3HAHUSI

Pa30Ouenne 3amaun Ha

noazagaun. CocraBicHUE
ITOPUTMOB U MPOTPAMM C
HCIIOIb30BaHUEM 1
BETBJICHUHN, ITUKJIOB U
BCIIOMOTaTeJIbHEBIX

aITOPUTMOB

OniHOMEpHbBIE MaCCUBBI 1

THIOBBIE AITOPUTMBI
00paboTKK MacCHBOB

CoprtupoBka maccusa 1

O6paboTka moToka
JTAHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/8al17¢392

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c4aa

Bbu6mmorexa [JOK
https://m.edsoo.ru/8al7c¢9c8

bu6mmoreka [JOK
https://m.edsoo.ru/8al7cb12

bu6mmoreka [IOK
https://m.edsoo.ru/8al7cc3e

bu6mmoreka [IOK
https://m.edsoo.ru/8al7¢d60

bu6mmoreka [{OK
https://m.edsoo.ru/8al17d01c



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

20

21

22

23

24

25

26

O0o06IeHue U
CUCTEMAaTH3aInsI 3HAHUMH.
KontponbHas padota mo
teme «Pa3paboTka
AITOPUTMOB U MIPOTPAMM)»

VYupasnenue. Curnai.
O6parHas CcBsI3b

PobGoTusupoBanHbie
CHCTEMBI

DNEeKTPOHHBIEC TAOTUIIBI.
Tune! JaHHEBIX B TYEUKaX
3JICKTPOHHOU TAOIHIIBI

PenaktupoBanue u
dhopmaTupoBaHue TabIUIT

Bcerpoennsie pynkunm s
HIOMCKa MaKCUMyMa,
MHUHMMYMa, CYMMBI U
CpeIHero
apu(METHYECKOTO

CoptupoBka u
¢uabTpanus JaHHBIX B
BBIJICTICHHOM JIMAIa30He

bub6mnoreka [IOK
https://m.edsoo.ru/8al7dl1ca

bu6mmoreka [JOK
https://m.edsoo.ru/8al7d4d6

bubmuoreka [{OK
https://m.edsoo.ru/8a17d602

bu6mmoreka [JOK
https://m.edsoo.ru/8a17d710

bu6morexa [JOK
https://m.edsoo.ru/8al17d832

bu6mmoreka [IOK
https://m.edsoo.ru/8a17d990

bu6moreka [JOK
https://m.edsoo.ru/8al17db70



https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70

27

28

29

30

31

32

33

34

ITocTpoenue quarpamMm u
rpauKOB B SJEKTPOHHBIX
Tabnumax

OTtHOCHUTENbHAS,
a0CoOJIFOTHASA ¥ CMEIIaHHas
azpecanus

Y coBHBIE BEIUMCIICHUS B
QJICKTPOHHBIX Ta6n1/1uax

O06paboTka GoNbIINX
Ha0OPOB JTaHHBIX

YucieHHoe
MOJIETUPOBaHUE B
INEKTPOHHBIX TaOIHIIAX

O06o06mieHue U
cucTeMaTH3aIus 3HaHWi
10 TeMe «JIEKTPOHHbIE
TaOJIUIIBD»

Ponb nadopmannoHHbIX
TEXHOJIOTHI B pa3BUTUU
9KOHOMHKH MHpPA, CTPAHBI,
peruona

Pe3epBHbIii ypoOK.
O6o001menue n
CHUCTEMaTH3aIHs.
Hrtorosoe noBropenue

bu6mmoreka [JOK
https://m.edsoo.ru/8al7e08e

bu6morexa [JOK
https://m.edsoo.ru/8al7e2b4

bu6mmoreka [JOK
https://m.edsoo.ru/8al7e6ba

bu6mmoreka [IOK
https://m.edsoo.ru/8al7e87¢c

bu6mmoreka [IOK
https://m.edsoo.ru/8al7eaca

bu6nmoreka [JOK
https://m.edsoo.ru/8al7ec3c

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ed54

bu6mmorexa [JOK
https://m.edsoo.ru/8al7eebc



https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA OCHOBHON OBPA30OBATEJIbHOI
INPOI'PAMMBI

7 KIIACC
Kon IPOBEPAEMOI0o HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM 06pa30BaTeJ’le0ﬁ IporpaMmal
pe3yjbTara OCHOBHOTIO 00111€r0 06pa3OBaHHﬂ

1 ITo Teme «IludpoBasi rpaMOTHOCTEY

. [TosicusiTh Ha TpUMepax CMBICT MOHATUN «uHGOpPMaLUA», «UHGOPMALMOHHBIN Mpolecc», «o0paboTka

UHPOPMALIUNY, «XpaHEeHHE HHPOPMALIUNY, «Iepeaada HHHOpMAIII»

[IpuBonuTe, TpHUMEpPH COBPEMEHHBIX YCTPOICTB XpaHEHHMs M Iepenadyd HHQOpMAalMH, CpaBHUBATh HX

1.2
KOJINYECTBEHHBIE XapaKTEPUCTHKHI
13 [omyyaTh 1 HCTIONIB30BATh UH(POPMAIHIO O XAPAKTEPUCTHKAX NEPCOHATBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX
3JIeMeHTax (IIPOILeccop, ONepaTuBHas MaMsITh, TOJATOBPEMEHHAsI TAMSATh, YCTPOWCTBA BBO1a-BBIBOIA)
1.4 CoOTHOCUTH XapaKTEPUCTUKH KOMIIBIOTEPA C 3a/]JauaMu, PEIIaeMbIMH C €r0 IIOMOIIbIO
OpureHTHPOBATLCS B HEpapXMUYeCKOW CTpyKType (ailioBoil cucTembl (3amuchiBaTh MHOJHOE uMs (haitna
1.5 (xatasora), myTh K (aiiiny (karajory) mo HMMEIOIIEMYCs ONHCaHHMIO (haHIOBON CTPYKTYypbl HEKOTOPOIO

UHGOPMAITMOHHOTO HOCUTEJS)



1.6

1.7

1.8
1.9

1.10

2.1

PaGorate ¢ (¢ailoBol CHUCTEMOIl TEPCOHAIBHOTO KOMIBIOTEpAa C HUCIOJB30BAHHUEM TIpadUuecKoro
uHTepdeiica: coznaBaTh (KONMUPOBATh, NEpeMeIlaTh, NEPEUMEHOBBIBATh, YAAIATh U ApXUBUPOBATH (hailiibl U

KaTajoru, UCII0JIb30BaTh AaHTUBUPYCHYIO POrpamMmy)

Hckarp nndopmanmo B HTEpHETE (B TOM 4MCIE MO KIIOYEBBIM CIIOBaM, IO U300PAKEHUIO), KPUTHUECKU
OTHOCHUTBCS K HaileHHOH wuH(pOpMalMM, OCO3HaBaTh ONACHOCTb JJs JIMYHOCTH U  OOIIecTBa
pacnpocTpaHeHus BpPEAOHOCHOM HH(OpManuM, B TOM YHCIE 3KCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO

Xapakrepa

[ToHnMaTh CTPYKTYpY aApECOB BeO-pecypcoB

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH] NHTEPHET-KOMMYHHUKALUH

Cobmronate TpeOoBaHMA O€30MaCHOM SKCIUTyaTallMd TEXHMYECKMX CpEACTB HMH()OPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTH, COOII01aTh CETEeBOI ATUKET, 0a30Bble HOPMbI HHPOPMAITMOHHOMN ATUKHU U

npaBa Ipu paboTe ¢ MPUIOKEHUAMU Ha JIOObIX ycTpoicTBax M B VHTepHeTe, BbIOMpaTh Oe30macHbIe

CTPAaTCruv NNOBCACHUA B CETU

HpI/IMCHHTb METOAbI HpO(bI/IJ'IaKTI/IKI/I HEraTUuBHOI'O BJIMAHUA CpEACTB I/IH(bOpMaHI/IOHHBIX u

KOMMYHUKAIITUOHHBIX TEXHOJIOTHI Ha 3J0POBLEC MMOJIBL30BATCIIA

ITo Teme «Teopernueckne OCHOBBI HH)OPMATHKID

KOIII/IpOBaTb " ACKOAUPOBATH C006H_[€HI/ISI 110 3aIaHHBIM IIpaBUJIaM, ACMOHCTPHUPOBATH IOHUMAaHNUEC OCHOBHBIX

NPUHIIUIIOB KOAUPOBAHUS HH(DOPMALIMK Pa3IMYHON MPUPOABI (TEKCTOBOI, rpaduueckoil, ayamno-)



2.2

23

3.1

8 KUIACC

Konx nposepsiemoro
pe3yJibTara

1.1

1.2

1.3

CpaBHUBaTh AJUHBI COOOIICHUH, 3aMUCaHHBIX B pa3IUYHBIX aj(aBuUTax, OMNEPUPOBATH €IUHULIAMU

N3MCPCHUA I/IH(I)OpMaI_II/IOHHOFO 00bEMa u CKOPOCTH I€peaavu JaHHbIX

OueHuBaTh U CpaBHUBAThH Pa3Mepbl TEKCTOBBIX, T'pauyecKuX, 3BYKOBbIX (haiijioB U BUaeO(ailioB

IIo Teme ((I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOTHH)

IIpencraBnsaTe pe3yibTaTbl CBOEH MACATENBHOCTH B BUIAE CTPYKTYPUPOBAHHBIX HJUIFOCTPUPOBAHHBIX

JIOKYMEHTOB, MYJIbTUMEIUIHBIX MPE3CHTALINI

IIpoBepsiemble mMpeAMeTHbIE Pe3yaIbTAThHI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHusA

IIo Teme «TCOpeTI/I‘{eCKI/Ie OCHOBBI HH(bOpMaTI/IKI/I»

TTosicaATh HA mpuMepax pa3jandusa MCKAY MOSUITUOHHBIMU U HEITOSUIIUOHHBIMU CUCTEMAaMH CHUCIICHUSA

3anmMceIBaTh U CpaBHHBATH LCJIBIC YHUCJIa OT 0 A0 1024 B Pa3JIMYHbIX MO3UIUOHHBIX CUCTCMAX CHHUCIICHHUA

(c ocHOBaHMsIMHU 2, 8, 16), BBINOIHATH apupMETHUECKHE ONEpallii HaJl HUMU

PaCKpBIBaTb CMBICJI IOHSITHH «BBICKA3bIBAHUCY, «JIOTMUCCKAs OIICpanus», «JIOr'MYCCKOC BBIPAKCHUCH



1.4

2.1

2.2

23

24

2.5

2.6

3anuceIBaTh JOTMYECKHE BBIpAXKCHUA C HCIIOJIB30BAHHUEM [OU3BIOHKIHNHK, KOHBIOHKIHNU W OTpULAHUA,
OMnpeacisiTb UCTUHHOCTD JIOTUYCCKHUX Bpr&)KGHHfI, €CJIM U3BCCTHBI 3HAYCHHA HMCTUHHOCTHU BXOJAIIMUX B

HET'O IIEPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI HCTUHHOCTH AJIA JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

PackpeIiBaTh CMBICT NOHSATUH «HMCIIOJHUTENbY, «AJITOPUTM», «IIPOrpamMmay, MOHUMAas PA3HULy MEKIY

yHnoTpeOIeHUEM ITHX TEPMUHOB B OOBIZICHHOW peyu U B HH(GOPMATHKE

OnuceBaTh AJITOPUTM pCHICHUA 3aJa491 PA3JIMYHBIMU CHOCOGaMI/I, B TOM YHCJIC B BUJIC 0J10K-CXEMBI

COCTaBHHTL, BBITIOJIHATE BPYYHYHO W Ha KOMIIBKOTCPEC HECIOXKHBIC aAJITOPUTMbI C HCIOJB30BAHUEM

BETBIICHUN U HUKIJIOB JJIA YHOPaBJICHUA UCIIOJIHUTCIIAMU

Hcnonp30BaTh KOHCTAHTHI U MNEPCMCHHBIC PA3JIMYHBIX TUIIOB (‘-II/ICJIOBLIX, JJOI'NM4YCCKUX, CI/IMBOJIBHLIX), a

TaKXXE COACPKAIINE UX BBIPpAXKCHUA, UCITIOJIB30BATh ONICPATOP IMMPHUCBANBAHUA

Hcnons3oBaTh npu pa3pa60TKe nporpamm JIOTUYCCKUC 3HAYCHH A, ONICPALMN U BBIPAXKCHUA C HUMU

AHaJ'II/I3I/IpOBaTB MPCIJIOKCHHDBIC AJITOPHUTMBI, B TOM YHUCJIC OIIPCACIIATL, KAKUC PE3YyJIbTAThl BOBMOKHLI IIPpU

3aJaHHOM MHOXCCTBC HCXOJHBIX 3HAUCHUI



2.7

9 KIIACCA

Konx nposepsiemoro

pe3yJibTaTa

1.1

1.2

Co3naBaTh ¥ OTJIQXKHBATh MMPOTPAMMBI Ha OJHOM M3 SI3bIKOB nporpammupoBanus (Python, C++, [Tackans,
Java, C#, IlIkonbHbIIl AnropuTMHuYecKuil SI3bIK), peanu3yrolue HECIO0XKHbIE aJrOpUTMBI 00pabOTKU
YHUCIIOBBIX JIaHHBIX C HCIOJIb30BaHHWEM IIMKJIOB U BETBJICEHWN, B TOM 4YHCIIE peaJU3yIOIIHe MPOBEPKY
JEIMMOCTH OJHOTO LIEJIOTO YMCIIAa Ha JPYroe, NpOBEpPKY HATypaJbHOI'O YMCIA HA MPOCTOTY, BBIACICHUS

nudp U3 HATYpaIBHOTO YKCTIa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUN OCHOBHOM oﬁpasoBaTe.m,Hoi/i IporpaMmmal
OCHOBHOI0 00111€r0 06pa30BaHHﬂ

ITo reme «IludpoBast rpaMOTHOCTHY

Hcnonb30BaTh COBpEMEHHbBIE MHTEPHET-CEPBHCHI (B TOM YMCIIe KOMMYHUKAIIMOHHBIE CEPBUCHI, 00IauyHbIe
XpaHWINILA JTAHHBIX, OHJIAHH-TIPOrpaMMBbl (TEKCTOBbIE U Ipadpuueckre peJakTopbl, Cpeabl pa3padboTKH) B

yqe6H0171 U TIOBCEIHEBHOM ASATEIbHOCTHU

[IpuBOANTH TpPUMEPHI HUCIOJIB30BaHUS TeOMH(OPMAIMOHHBIX CEPBUCOB, CEPBHUCOB T'OCYIapCTBEHHBIX

ycIIyT, 00pa3oBaTeNbHbIX cepBUCOB MIHTEepHETa B yUeOHOM U MOBCEIHEBHON e TEIbHOCTH



1.3

1.4

2.1

2.2

3.1

Hcnonb30Bath pa3inyHble CPEACTBA 3alIUTHI OT BPEIOHOCHOTO MPOTrPaMMHOI0 OOecreueHus, 3alnaTh
NEPCOHATBHYI0 MH(OPMAIUIO OT HECAHKIIMOHHMPOBAHHOTO JOCTYIA U €ro IMOCIEICTBUH (pasriamieHus,
MOJIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHUX M COLHUATbHO-TICHXOJIOTHYECKUX
aCIIeKTOB MCIIONb30BaHUsA ceTh VIHTepHeT (cereBas aHOHMMHOCTb, LU(POBOM ciel, ayTeHTHUYHOCTD

CyOBEKTOB M pEeCypcoOB, OITAaCHOCTh BPEJIOHOCHOTO KO/Q)

Pacno3HaBaTth MONBITKH H npeaynpexKaarb BOBJICHCHHUC cebs u OKpYyKaromnux B IACCTPYKTHUBHLIC U

KpUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTH (B TOM 4yHciie KHOepOYyJUIMHT, (DPUIIKHT)

IIo Teme «TeOpeTI/I‘{eCKI/Ie OCHOBBI I/IH(bOpMaTI/IKI/I))

PaCKpBIBaTB CMBICT TIOHSATHH «MOJILIIb», «MOACIIMPOBAHUCH, OIPCACIIAATL BUIBI MOHCHeﬁ, OLICHUBATH

aJIeKBaTHOCTh MOJIETIH MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJEIUPOBAHUS

Hcnons3oBaTh Fpa(bLI U ACPEBbA IJId MOIACIUPOBAHUA CUCTEM CETEeBOH H Hepapanecxoﬁ CTPYKTYPHI,

HaXOJUTh KpaTyaliuii myTh B rpade

ITo Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHHEY

PazouBatn 3aa4i Ha noJa3agadud, COCTaBJIATh, BBIIIOJHATHL BPYYHYIO M Ha KOMIIBIOTCPE HECCIIOKHBIC
AJITOPUTMBI C HCIIOJIB30BAHUCM BeTBHeHHﬁ, [UKJIOB W BCIIOMOT'ATCJIBbHBIX aJITOPUTMOB IJId YIIPABJIICHHUA

HUCIIOJHUTCIIIMU



3.2

4.1

4.2

4.3

4.4

CocTaBlIsITh ¥ OTJIAKHUBATH IIporpaMmsbl, peajin3yromue TUIIOBBIC AJITOPUTMBI 06p8.60TKI/I YHCJIOBBIX
HOCHCI{OB&TGHBHOCTGﬁ WM OJHOMEPHBIX YUCIIOBBIX MAaCCHBOB (HOI/ICK MaKCUMyMOB, MUHUMYMOB, CYMMbI
W1 KOJIHWYECTBA JJICMCHTOB C 3aJaHHBIMH CBOﬁCTBaMH) Ha OJHOM U3 SA3BIKOB IIPOTpaAMMHUPOBAHUA

(Python, C++, Tlackans, Java, C#, llIkonpHBIN ANTOPUTMUYECKHHN SI3BIK)

IIo Teme «I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHHN

Bri6upats coco0 mpeacTaBieHus TaHHBIX B COOTBETCTBUU C TIOCTABICHHOW 3afaueii (TaONHUIIbI, CXEMBI,

rpaduku, uarpaMmsl) ¢ UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX

Hcnonsi3oBath QJICKTPOHHBIC Ta6J'II/II_II:>I JI O6pa6OTKI/I, dAHAJIM3a W BU3YyaJIM3allUU YHUCJIIOBBIX HAHHBIX, B

TOM YHCJIC C BBIICJICHHEM JUala30Ha TAOJUIBI U YIOPSA0YHMBAaHUEM (COPTHPOBKOI) €T0 3JIEMEHTOB

CoznmaBaTh M TPHUMEHATH B DJEKTPOHHBIX TaOnHWmax QopMyibl i Pacy€ToB C HCIIOJIB30BAHHEM
BCTPOCHHBIX apu(pMeTHIecKux QyHKINH (CyMMHpPOBAaHUE U TIOJCUET 3HAUCHUH, OTBEUAIONINX 3aJaAHHOMY
YCIIOBHIO, cpefiHee apu(pMeTndeckoe, TOUCK MaKCUMaIbHOTO ¥ MUHUMATIBHOTO 3HAYCHHS ), a0COIIOTHOM,

OTHOCHUTEJIbHOW, CMEIIAaHHOMN aJpecanuu

Hcnonn3oBaTh OJICKTPOHHBIC Ta6J'II/HII)I AJI1 YACJICHHOTIO MOACIIMPOBAHUA B MPOCTHIX 3ajjadax U3 Pa3HbIX

NpEeIMETHBIX 00JIacTei



HNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

7 KIIACC

Kox

1.1

1.2

1.3

1.4

IIpoBepsiemMblii 3JIeMeHT coIepPKAHUA

[Mu¢posast rpaMOTHOCTH

KomnbloTep — yHUBEpCalbHOE BBIYUCINUTENBHOE YCTPOMCTBO, paboTaromiee Mo mporpamme. THUIBI KOMIBIOTEPOB:
NEPCOHAJbHBIE KOMIBIOTEPHI, BCTPOCHHbIE KOMIBIOTEPHI, CyNEepPKOMIIbIOTEpbl. MoOuWIbHBIE ycTpolcTBa. TexHHKa

0€30IMMacHOCTH U TIPaBHJia PaOOTH HA KOMITBIOTEpE

OCHOBHBIE KOMITOHEHTEHI KOMIIBIOTCPAa W HX HA3HAYCHHUC. Hpoueccop. OHepaTI/IBHaSI U JOJTOBpPpCMCHHAA MaMATh.
VYerpoiictBa BBojma W BbIBoJa. CEHCOpHBIM BBOJ, JAaTYUKHM MOOWMIIBHBIX YCTPOMCTB, CpEIACTBA OMOMETPHUYECKOMN

ayTeHTU(UKALUU

Hcrtopust pa3BUTHS KOMIBIOTEPOB M IporpaMMmHoro ooOecneueHus. Ilokonenuss xommnbroTepoB. CoBpeMEHHBIE
TEHJCHIIMU Pa3BUTHS KoMmIbioTepoB. Cynepkommbiorepsl. [lapannenbubie BoruncneHus. [lepcoHanbHbI KOMIIBIOTED.
[Iporeccop u ero xapakTepuCTUKH (TaKTOBAsi YacTOTa, pa3psAaHOCTh). OnepaTuBHas naMaTh. J[onroBpeMeHHas maMsTh.
YctpoiictBa BBoAa U BbIBOAA. OO0BEM XpaHHMBIX JaHHBIX (OrepaTHBHAs MaMAIThb KOMIBIOTEpA, KECTKUM AHUCK H

TBEPJIOTEIbHBIN HAKOHUTEINb, IOCTOSIHHAS MMaMsATh cMapT(oHa) ¥ CKOPOCTh JOCTYTIA ISl pa3IMYHBIX BUJIOB HOCUTEINEH

[Tporpammuoe obecrnieueHre KommbtoTepa. [lpukiagHoe mporpammHoe obOecrniedenne. CHUCTEMHOE MPOrpaMMHOE
obecrieuenne. Cuctembl nporpammupoBanus. [IpaBoBas oxpaHa TpOrpaMM M JIaHHBIX. becrulaTHbIE W YCIIOBHO-

OecraTHble IporpamMmbl. CBOOOIHOE MTPOrpaMMHOE OOecTieueHue



1.5

1.6

1.7

1.8
1.9

1.10

1.11

1.12

2.1

@aiinel 1 nanku (karanoru). Tunsl ¢aitnos. CBoiicTBa QaitioB. XapakTepHble pa3Mepsl (aiijloB pa3iMYHBIX THUIIOB

(CTpaHI/ILIa TCKCTA, 3JICKTPOHHAA KHUTA, (bOTOFpa(I)I/IH, 3aIllMCh IICCHU, BUACOKIIMII, HOHHOMeTpa)KHBIﬁ (I)I/IJ'IBM)

[Tpuntumner noctpoeHus ¢annoBeix cucteM. [lomHoe nmsa daitna (manku, katanora). [IyTs k daitny (manke, karaaory)

daiinoBeiii MeHemkep. Pabora ¢ (aiitmamu u mankamu (Karajoramu): CO3/laHUE, KOMHUPOBAaHUE, TEpEMEIICHHE,

MepeuMeHOBaHue U yaanenue (aitsioB u nanok (karanoros). [louck ¢aiiioB cpenacTBaMu OepaliioOHHON CUCTEMBI

ApXI/IBaHI/IH JaHHBIX. Mcronp30BaHue nporpaMm-apxXmuBaTopoB

KommroTepHbie BUPYCHI U ApyTrHUe BPEAOHOCHBIE MporpamMmbl. [IporpaMMel [1st 3aIIUTHL OT BUPYCOB

O6bennaeHne KOMIBIOTEpOB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-caidT. CTpyKTypa aapecoB BeO-pecypcoB.
Bbpaysep. IlouckoBbeie cuctemsl. [lonck nHpOpManmuu Mo KIHOYEBBHIM CIOBaM U MO H300paxeHuro. JloCTOBEPHOCTH

uH(popMalnu, noiayyeHHon u3 Uurepuera

CoBpeMeHHbIE CEpBUCH] UHTEPHET-KOMMYHHUKAIIUH

CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMALMOHHON STHKM M TpaBa npu padore B cetu Murepuer. CrpaTeruu

0e30macHoro IIOBCACHUS B I/IHTepHeTe

Teoperuueckne 0CHOBbI MH)OPMATHKI

WNHudopmanus — 0AHO U3 OCHOBHBIX MOHATHH coBpeMeHHOI Hayku. MH(popMmalys Kak cBeleHHs], TpeJHa3HauYeHHbIE JUIs
BOCTIPHSITHSL YEJOBEKOM, M HMH(OpManus KakK JaHHBIE, KOTOpPbIE MOTYT OBITb 00pabOTaHbI aBTOMATH3UPOBAHHOI

CUCTEMOU



2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

JII/ICerTHOCTB JaHHBIX. Bo3MoXXHOCTE OIHICaHUS HCIIPECPBIBHBIX 00BEKTOB U mponecCoB € MOMOMIBIO JUCKPETHBIX

JaHHBIX. I/IH(I)OpMaI_II/IOHHBIe MMpONHECCChI — MPOUCCChI, CBA3AHHLIC C XPAHCHUCM, Hp606pa3OBaHI/IeM n nepez[aqeﬁ JaHHBIX

CumBon. Andasut. MomHocTs andasura. Paznoobpasue s3b1koB U angaBUTOB. EcTecTBeHHbIE U (POpMabHbBIC SI3BIKH.
AndaBuT TEKCTOB Ha PycCKOM si3bike. JIBondHbIi andaBut. KonmmdecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOWHAIINN)
¢bukcupoBaHHON MHBI B JgBonuyHOM andaBute. [IpeobpazoBanue moboro andasura K ABoMyHOMY. KommuecTBo

Pa3IMYHBIX CIIOB (PUKCHUPOBAHHON JUIMHBI B aJI(DaBUTE ONPEACTIEHHON MOIITHOCTH

KO,ZLI/IpOBaHI/Ie CHMBOJIOB OJIHOI'O a.]'[(baBI/ITa C TIOMOIIIBKO KOJOBBIX CJIOB B JAPYyromMm aJ'I(I)aBI/ITC, KoaoBas Ta6J'II/II_Ia,

JIEKOTMPOBAHUE
JBonunsrii koa. [IpeacraBieHne faHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM ayi(paBUTE

NudopmannonHbIii 00bEM JTaHHBIX. BUT — MUHMMaITbHAS €IMHUIIA KOJTMYEeCTBAa MHPOPMAIIUK — TBOWYHBINA pa3ps. bailr,

KU00aiT, MeradaiT, rurabant

CKOpOCTB nepcaauu nfaHHbIX. Equnauis: CKOPOCTH IIepcaavdun JaHHbIX. Hckaxenue I/IH(I)OpMaI_[I/II/I IIpu nepecaadc

KonupoBanue tekcroB. PaBHomepHbiii koa. HepaBnomepnslii xkon. Komuposka ASCII. BocsMHOUTHBIE KOTUPOBKH.
[Tonsitue o xommpoBkax UNICODE. JlekogumpoBanue COOOIIEHUH ¢ HMCIOJB30BAaHUEM pPaBHOMEPHOTO |

HepaBHOMEpHOTo Koja. H(popmamoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHue O LUGPOBOM TPEACTABICHUU ayJUOBU3YAbHBIX M JAPYTHMX HENPEPHIBHBIX JIaHHBIX.

Komupopanue ngera. [{BetoBbie monenu. Monens RGB. I'mybuna konupoBanus. [lamutpa
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2.11

3.1

3.2

3.3
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3.5

3.6

3.7

PactpoBoe u BekTOpHOE mpejcTaBieHne nzodpaxenuil. Ilukcens. Onenka nHGopManoHHOTO 00bEMa rpaduIecKux

JAaHHBIX IJIST paCTpOBOI'O I/I306pa)KCHI/IH

KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p${,I[HOCTB M 94aCTOTa JUCKPCTU3AlIUU. KomnyecTBO KaHAJIOB 3aITMCH. OI_[eHKa KOJINYCCTBCHHBIX

MapaMeTPOB, CBA3AHHBIX C MPEICTABICHUEM M XpaHEHHEM 3BYKOBBIX (DailioB

WHpopMalnoHHbIE TEXHOJIOTHH

TekcToBbie JOKYMCHTBI U UX CTPYKTYPHBIC 3JICMCHTBI (CTpaHI/II_Ia, 3638.]_[, CTpOKa, CJIOBO, CI/IMBOH)

TeKCTOBBIN MPOLIECCOP — MHCTPYMEHT CO3/aHUs, pelakTUpoBaHHUA M (opmaTupoBaHusi TekcToB. IlpaBmna Habopa

TCKCTa

PenaktupoBanne tekcra. CorictBa cumBoioB. Llpudt. Tumsl mpudToB (pydieHble, ¢ 3acedykaMH, MOHOIIMPUHHBIC).
[Tomy>xupHOE M KypcuBHOE Hauepranue. CBOWCTBa a03alleB: TPaHUIIBI, a03aIHBIN OTCTYT, HHTEPBAJ, BEIPABHUBAHHE.

CruneBoe hopmMaTUpOBaHKE

CrpykrypupoBaHue HHQOPMAIMK C MOMOIIBIO0 CIIUCKOB U Tabmul. MHoroypoBHeBble criucku. JloGaBienue Tabiui B

TCKCTOBBIC JOKYMCHTLI

BcraBka m3o0pakeHHil B TEKCTOBBIE NOKYMEHTHl. OOTekaHue H300paKeHUH TEKCTOM. BKiioueHHne B TEKCTOBBIM

JOKYMEHT JarpaMm u (popmyi

[TapameTpsl cTpaHULIbI, HyMepalus CTpaHull. JlobaBieHue B JOKYMEHT KOJOHTUTYJIOB, CChUIOK

[TpoBepka mnpaBommcanus. PacctanoBka mepeHocoB. ['oiocoBoit BBOx Tekcra. ONTHYECKOE pacliO3HABaHUE TEKCTa.

Komnbrotepnslit nepeso. Vcrnonb3oBanue cepBucoB cetu MHTepHET A 00paboTKu TekcTa



3.8 3HAKOMCTBO C rpaduueckuMu peaakTopamu. PactpoBbie pucyHku. Mcnonb3oBanue rpaguueckux NpuMUTHBOB

Omneparu peakTUpoBaHus rpaduueckux 00bEKTOB, B TOM uHcie HU(POBBIX (poTorpaduii: M3MEHEHHe pa3Mepa, 00pe3ka,

3.9 MIOBOPOT, OTPaKEHHUE, paboTa ¢ 00JacTsIMH (BBIZCIICHHE, KOMMPOBAHUE, 3AJIMBKA I[BETOM), KOPPEKIIHS I[BETA, SIPKOCTH U
KOHTPACTHOCTU
310 Bexropnas rpaduka. Co3aHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOTO MPOIIECCOpa WITH JIPYTUX

nporpamm (npuioxeHuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka MynbTUMEIMUHBIX mTpe3eHTanui. Cnaiin. JloOGaBreHune Ha cnaiig Tekcta W m3oOpakeHuid. Pabora c

3.11
HECKOJILKUMH ClIaiaMu
3.12 JloGaBnenne Ha claiij] ayIMOBU3YaJIbHBIX TAaHHBIX. AHUMAIs. [ UmepcchuIKu
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernueckne OCHOBBI HH()OPMATHKH
. Hemno3unmonHele W MO3UIIMOHHBIE cUcTeMbl cuuciienus. Andasur. OcHoBanue. Pa3BépuyTas (opma 3amucu yducia.

HepeBOI[ B ICCATHUYHYIO CUCTEMY YUCEJI, 3alIMCAHHBIX B IPYIrUX CUCTEMAX CUUCIICHUSA

1.2 PumMmckag cuctemMa cuncieHus



1.3

1.4

1.5

1.6

1.7

2.1
2.2

2.3

I[BOI/I‘-IHaH CHUCTCMA CUYHUCIICHU. HepeBo,u LEJBIX YHUCCII B MpeAciax OT 0 a0 1024 B ABOUYHYIO CUCTCMY CUHUCIICHUS.
BOCI)MepI/I‘IHaSI CUCTEMAa CUUCIICHUS. HepeBoz[ YHUCCII U3 BOCLMCpH‘IHOfI CHUCTCMbI B IBOMYHYIO U JCCATUIHYIO CUCTEMBI
u O6paTHO. ]_HCCTHaI[LIaTepI/ILIHaH CHUCTCMA CUMCIICHUA. HepeBoz[ YHUCCII U3 IJ.ICCTH&Z[L[&TGPH‘IHO?I CUCTEMBI B IBOUYHY1O,

BOCBMEPHYHYIO U IECATHYHYIO CUCTEMBI U 00paTHO

ApI/I(I)MeTI/IHCCKI/Ie ornepanuvu B JIBOUYHOM CHCTEME CUMCIICHUS

Jlornueckue BbIcKa3zbiBaHUS. Jlormueckue 3Ha4YeHHs] BBICKA3bIBAaHUM. DJIEMEHTapHbIE UM COCTaBHBIE BBICKA3bIBAHMSL.
Jlornueckue onepauuu: «u» (KOHbIOHKIINS, JIOTHYECKOE YMHOXKEHUE), «UII» (IU3BIOHKIM, JOIMYECKOE CIIOKEHHE),
«He» (noruueckoe oTpuuanue). llpuopurer norumueckux onepauuid. OrnpeneneHUe HCTUHHOCTH COCTABHOIO

BBICKA3bIBaHUS IIPU U3BECTHBIX 3HAUYCHUAX UCTUHHOCTH BXOJAIINX B HET'O 3JICMCHTAPHBIX BBICKa3bIBaHUU

Jlornyeckue BolpaskeHus. [IpaBuma 3ammcu snormdeckux BblpaxkeHuil. [locTpoeHne TaGIUI UCTUHHOCTH JIOTUYECKUX

BBIPAKCHUN

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIBIOTEPA

ANTOpPUTMBI U IPOTPAMMHPOBAHUE

[TonsTue anropurma. Mcnonaurenu alropuTMoB. AJITOpUTM Kak IJIaH YIIPABJICHUS UCIIOJHUTENIEM

CgoiictBa anroput™a. CriocoObI 3aITUCH aITOpUTMa (CIIOBECHBIN, B BHJIE OJOK-CXEMBI, IPOTpaMMa)

AnropurMuyeckue KoHCTpyKuMH. KoHcTpykius «cnenoBanue». Jluneinsiii anroputM. OrpaHU4E€HHOCTD JTMHEWHBIX

AJITOPUTMOB: HCBO3MOXXHOCTH IPCAYCMOTPETH 3aBUCHUMOCTL IMOCJICIOBATCIIBHOCTU BBIMMOJIHACMBIX lIeI\/’ICTBI/II\/'I oT

HCXOJHBIX JaHHBIX
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

KOHCTPYKIII/IH «BCTBJICHHUC). IIOJITHAsA W HCEIIOJIHaA (i)OpMI)I. BrimmosrHenne W HEBBITOTHEHHE YyCJI0BUSA (I/ICTI/IHHOCTB n

JIOKHOCTD BBICKaBBIBaHI/IH). HpOCTBIe " COCTABHBIC YCIIOBUA

KOHCTPYKHI/ISI (IIOBTOPCHHUEC» . HHUKJIIBI C 3aJaHHBIM YHUCIIOM HOBTOpGHHfI, C YCJIOBHEM BLIINIOJIHCHUSA, C HepCMeHHOfI

LUK

PazpaboTtka 11 (hopManbHOTO MCHOTHUTEINS ANTOPUTMA, MPUBOIAIIETO K TpeOyeMoMy pe3yiIbTaTy MpH KOHKPETHBIX
UCXOJHBIX JaHHbIX. Pa3paboTka HECIO0XKHBIX aIrOPUTMOB C MCIIOJIB30BAaHUEM LIMKJIOB U BETBJIECHUH NS YIpPaBICHUS
(dopManbHBIMU HCIIOJHUTEISAIMH. BBIMONHEHHE aNropuTMOB BPYYHYI0 M Ha Kommblorepe. CHHTakCHUECKUE H

JJoruyeckre omuoku. OTKa3bl

A3k mporpammupoBanus (Python, C++, Java, C#, Ilxoneubiii Anroputmuueckuii S3pik). Cucrema

MPOTPaMMUPOBAHHUS: PEAAKTOP TEKCTA IPOTrPaMM, TPAHCISITOP, OTIATUUK

HepeMeHHasi: THII, UMs1, 3BHAYCHUC. HGHI)IG, BCHICCTBCHHLIC 1 CUMBOJIBHBIC ITICPEMCHHBIC

OmnepaTop npucBanBaHus. ApuPMETHICCKHE BRIPAKEHUS U TTOPSIOK UX BbraucieHus. Onepamuu ¢ mejJbIMU YUCIaMu:

OCJIOYUCIICHHOC OCICHUC, OCTATOK OT ACICHUS. HpOBepKa ACIIMMOCTHU OJHOI'O LEJIOro Yrucjia Ha APYTroc

BerBnenus. CocraBHble YCIOBMS (3allUCh JIOTMUECKHUX BBIPRXKEHMM HA HM3y4aeMOM SI3bIKE IMPOTrPaMMHPOBAHUSA).
HaxoxneHne MHHMMyMa M MakCHMyMa W3 JBYX, TpEX M 4YeTBIpEX uucesl. PemeHue KBaApaTHOrO ypaBHEHUS,

HMCIOLICTO BCIICCTBCHHBIC KOPHU

Jlmanorosasi OTa/Ika MpOrpamMm: MOIIAroBOE BHIIOJIHEHUE, TPOCMOTP 3HAUCHHH BETTMYNH, OTJIQAOUYHBIA BBIBOJI, BBIOOD

TOYKH OCTaHOBa



2.12

2.13

2.14

2.15

9 KUIACC

Kon

1.1

HI/IKJI C YCJIOBHEM. AJII‘OpI/ITM EBKJII/II[a JJI1 HaAXOXKACHU A HanOOJIBLIIETO O6IJ.I€FO ACIIUTECIIA ABYX HATYpPAJIbHBIX YUCCII.
Pa3zOuenune 3ammcu HaTypaJIbHOTO 4YHUCJIa B HOBHHHOHHOﬁ CUCTCMEC C OCHOBAHHUMEM, MCHBIINM WM PABHBIM 10, Ha

oTJenbHbIe TH(PBI

Huxn ¢ mepeMeHHOH. AJNTOPUTMBI TPOBEPKH JACIUMOCTH OJHOTO IIEJIOr0 Yucia Ha APYroe, MPOBEPKU HATYpPaTbHOTO

Yuciia Ha MMPOCTOTY

OO6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) mnepeMeHHbe. [locuMBombHas 00paboTKa CTpOK.

[Toncy€t yacTOTHI MOSIBICHUSI CUMBOJIA B CTpoKe. BeTpoeHHble pyHKImU 111 00paboTKU CTPOK

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI aJIropurMa  I1pu 3aJaHHOM MHOXCCTBC BXOJHBIX HOAHHBIX,

OMnpeaAcIICHNE BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YyJIbTaTy

IIpoBepsieMblii 3JIeMeHT coep:KaHUA

[Mu¢posast rpaMOTHOCTH

I'mob6ansHas cets MaTepHeT. [P-anpeca y3moB. CeTeBoe XpaHeHUE JaHHBIX. MeTO/Ibl MHANBUIYATBHOTO U KOJUIEKTUBHOTO
pa3merieHus HoBoit uHbpopmanuu B MHTepHere. bonpime naHHblE (MHTEpHET-IAaHHBIE, B YAaCTHOCTU JaHHBIE

COLIMAJIBHBIX CETEH)



1.2

1.3

2.1

2.2
23

24

[Tonsatue 06 nHOpMaMOHHON 6€30MaCHOCTH. YTPO3bl HH()OPMAITMOHHON 06€30MacCHOCTH MpH padoTe B IN100aIbHOM
CeTH U METO/bI NpoTuBoAeiicTBUs uM. [IpaBuia 6e3omacHoi ayTeHTU(PUKAIMK. 3aluTa JMYHON HH(OPMAaLUK B CETH
WutepHer. bezonacHble cTpareruu noseaeHus B cetu MurepHer. [IpenynpekaeHne BoBIeUeHUs B J€CTPYKTUBHBIE U

KpUMHHAIBbHBIE (DOPMBI CETEBON aKTHBHOCTH (KUOepOyJUTHHT, (PUIIMHT U ApYyTHE (HOPMBI)

Bunsl nearensHoctn B MHTepHere. MIHTEepHET-cepBHCH: KOMMYHHMKAIIMOHHBIE CEPBUCHI (IIOYTOBas Cily:k0a, BUIEO-
KOH(EpEeHII-CBSA3b U JIPYTHE), CIIPABOYHBIE CIIYXOBI (KapThl, paCIMCAHUS U JPYTUE), TIOUCKOBBIE CIY>KObI, CITyKOBI
OOHOBJIEHHs NPOTPaMMHOro oOecneueHuss U JApyrue ciyxO0bl. CepBHCHI TOCYIapCTBEHHbIX yciayr. OOmauHble
XpaHuIuIa AaHHbIX. CpencTBa COBMECTHOM pa3pabOTKU TOKYMeHTOB (oHiaiH-o¢ucsl). [Iporpammuoe obecnieuenue

KaK BeO-CepBHC: OHJIAITHOBBIC TEKCTOBBIC U rpapudecKre peakTophl, CPEIbl pa3padOTKU MPOTrpaMM

Teopernueckne 0CHOBBI HH)OPMATHKH

Mogens. 3amaun, pemaemMble ¢ TOMOLIbI0 MoaenupoBanus. Knaccudukannu mozeneir. MatepuanibHblie (HaTYpHBIE) U
uHpopMalunoHHble Moaenu. HempepbiBHble M JucKpeTHble Mojenu. MmwuranuonHsle monenu. Wrposele mozpemn.

OreHKa COOTBETCTBUS MOJIEIIA MOJICTUPYEMOMY OOBEKTY U TEJISIM MOJICITUPOBAHUS

Tabnuunble mogenu. Tabnauma kak IpeaCcTaBIeHUE OTHOIIEHUS

basbl nanHbx. OTOOp B TAONIUIE CTPOK, YOBICTBOPSIONIUX 3aJAHHOMY YCJIOBHUIO

I'pad. Bepmuna, pebpo, myth. OpuUeHTHpPOBaHHBIE W HEOpPHEHTHUpOBaHHBIE rpadsul. JmuHa (Bec) pebpa. Becomas
matpuia rpada. JnuHa mytr mMexny BepmmHamu rpada. [lowck ontuManbHOro 1Myt B rpade. HavanpHas BepmmHa

(MCTOYHHMK) W KOHEYHas BepIIMHA (CTOK) B OpPUEHTHPOBAaHHOM Trpade. BpluucieHwe KoiudyecTBa IMyTed B

HAIPaBIEHHOM allUKINYECKOM rpade



2.5

2.6

2.7

3.1

3.2

Hepeso. Kopens, Bepmuna (y3en), 1uct, pedpo (ayra) aepesa. Beicota nepesa. [lognepeso. [Ipumeps! ncmonb30Banus

nepeBbeB. [lepebop BapuaHTOB C MOMOIIIBIO JIepeBa

[lonsiTue ™MaremaTuueckol Mmojenu. 3ajayd, pellaeMble C IMOMOIIbI0 MaTeMaTH4YeCKOro (KOMIIbIOTEPHOIO)
MozenupoBanus. OTiuyre MaTeMaTHYeCKOW MOJENH OT HATypHOM MOJENU U OT CJIOBECHOro (JIUTEepaTypHOTO)

OIMUCaHus 00bEKTA

OTaIebl KOMIIBIOTCPHOI'O MOACIIUPOBAHUA: IIOCTAHOBKA 3a/la4H, ITIOCTPOCHUC MaTeMaTH4YeCKOH MOZACIIH, IpOoTrpaMMHasn
pcanunsanusa, TECTUPOBAHUEC, IMPOBCACHHUEC KOMIIBIOTCPHOI'O JSKCICPUMCHTA, aHaliu3d €ro pe3yJIbTaTOB, YTOYHCHHEC

MOACIHN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

Pa3ouenue 3aJa4d Ha 1moa3aaadu. CocraBieHue AJITOPUTMOB U TIpOTpaMMm C UCIHOJIb30BAHUEM BCTBJ'IeHI/II\/’I, IIUKJIOB U

BCIIOMOTI'aTCJIBHBIX AJITOPUTMOB JIA YIIPABJICHUA UCIIOJTHUTCIIEM UJIU APYTUMU UCIIOJTHUTCIIIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. COCTaBI€HHE M OTJIaJKa IPOTPaMM, peaTu3yHOIIUX
TUIIOBBIE AJTOPUTMBI OOpaOOTKM OJHOMEPHBIX UHCIIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB IPOrPaMMHpPOBAaHUS
(Python, C++, Ilackanp, Java, C#, IllkonbHbIi ANropuTMUYECKHil SI3bIK): 3alOTHEHHE YHUCIOBOTO MAacCHBa
CIIy4alHBIMM YHUCJIAMH, B COOTBETCTBUM € (OpMYyJION WM MyTEM BBOJAA YHCEJ, HAXOXKJICHHUE CYMMBI 3JIEMEHTOB
MacCuBa, JUHEMHBIA INOUCK 33JaHHOTO 3HAYEHUS B MACCHUBE, MOJACUYET 3JIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOIIMX

3aJJaHHOMY YCJIOBHIO, HAXOKJ€HHE MUHUMAIBHOTO (MaKCUMaIbHOI0) 3JieMeHTa MaccuBa. COpTHPOBKA MaccUBa
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3.4

4.1

4.2

4.3

OOpaboTka MOTOKAa JAHHBIX: BBIYMCIEHUE KOJUYECTBA, CYMMBI, CPEIHEro apu(pMeTHyecKoro, MUHHMAJIbHOTO M

MAaKCUMAJIbHOT'O 3HAUCHUA 3JICMCHTOB MMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINUX 3aJaHHOMY YCJIOBHIO

VYnpasnenue. Curnan. ObpaTtHast cBs3b. [loyueHrne cUrHanoB OoT HUPPOBBIX TaTYMKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa U jApyroro). IIpumepsl MCHONBb30BaHUS NPUHIMIA OOPATHOM CBA3M B CHCTEMax YIpPaBJICHUS TEXHUYECKUMHU
YCTPOWCTBAMH, B TOM 4YHCIEe B poOoTOoTexHHKe. [IprMepsl pOOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YIIPaBIICHUS
JBI)KEHUEM B TPAHCIIOPTHOW CHUCTEME, CBApOYHAs JIMHUS aBTO3aBOJA, aBTOMAaTU3UPOBAHHOE YIIPABIECHHE OTOIUIEHUEM

JIOMa, aBTOHOMHAsi CUCTEMa YIPaBJIEHUS! TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI)

NudopmaninoHHbIE TEXHOJIOTUN

[Tonsatne 00 57EeKTPOHHBIX Tabnumax. THUIBI JaHHBIX B sUEHKaxX OSIEKTPOHHOH Tabnuubl. PenaktupoBaHue u
dopmatupoBanue Tabaul. BcTpoeHHble (QYHKIMU [ MOMCKAa MaKCUMyMa, MHHMMYMa, CYMMBbl U CpPEIHETrO
apupmernyeckoro. CopTUpOBKa JaHHBIX B BBIJIEICHHOM Auarna3zoHe. [locTtpoenue auarpamm (THCTOTpamMMa, KpyroBast

Juarpamma, ToueyHas iuarpaMma). Beibop Tumna nuarpaMmel

[TpeoOpazoBanue Gopmy npu KOmUpoBaHUU. OTHOCUTENbHASL, A0COJIIOTHAS M CMEIIaHHAs afpecanus

VY ca0oBHEIC BREIYHCICHUS B OJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/IC u HO}IC‘IéT 3Hﬂ‘-ICHI/II>i, OTBCHAIOMIUX 3aaHHOMY

YCJIOBHUIO. O6pa60TKa OOJIBIIIMX Ha6op013 JaHHBIX. UHCIEeHHOE MOZICIIMPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_IaX
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Ponp MHQOPMALIMOHHBIX TEXHOJIOTUH B pa3BUTHUM SKOHOMHUKU MHpa, CTpaHbl, pernoHa. OTKpbITbIE 00pa3oBaTeIbHbIE
pecypebl.  Ilpodeccun, cBsizanHble ¢ wWHOOpMATHKOW ¥ WHPOPMALMOHHBIMUA TEXHOJOTHUSMHU: BeO-Iu3aiiHep,
IPOTPaAaMMHUCT, Pa3pabOTUUK MOOWJIBHBIX TNPHIOKEHHH, TECTHUPOBIIUK, APXUTEKTOP MPOrpaMMHOI0 obecredeHus,

CHELMAIUCT M0 aHAJIU3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP



MPOBEPAEMBIE HA OI'D IO UHO®OPMATUKE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MTPOT'PAMMBI OCHOBHOI'O OBHIET'O OBPA30OBAHUSI

Kon nposepsiemoro IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHOM
TpeGoBaHus o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PI'OC
1 3HaTh (IOHUMATB)

Brnanenne OCHOBHBIMM MOHATHSAMHU: MHPOpMaLUs, Nepeaada, XxpaHeHHe U 00paboTka uHoOpMaIu,

1.1 AITOPUTM, MOJIEIb, IU(PPOBOM IPOAYKT M UX UCIIOIL30BAHUE JJIS PEIIECHUS YUEOHBIX U IPAKTHYECKUX
3amau
1.2 BiajieHye MOHATHAMM: BBICKAa3bIBAHKE, JOrHYECKas ONEPaIysl, JIOTHIECKOE BHIPaKEHUE
2 VYMeTh

51 YMeHne onepupoBaTh €AWHUIIAMHA HM3MEPEHHS HH(POPMAIMOHHOTO 00BbEMa M CKOPOCTH Tepenadu
JaHHBIX

55 YMeHue 3anuchiBaTh U CpaBHUBATH Liesble uncia oT 0 1o 1024 B pa3nuyHbIX O3ULIHUOHHBIX CUCTEMAX
CUHCJICHUSI C OCHOBAHUAMH 2, 8, 16, BBITIOJIHATH apu(PMETHIESCKHE OTICPAIIMH HAJl HUMHU
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2.5

Vmenue KOOUPOBATh U JCKOAUPOBATH COO6HIGHI/I$I 10 3alaHHBIM ITpaBUJIaM; ITIOHUMAaHHUEC OCHOBHBIX

NPUHIUIIOB KOAWPOBAaHUS UH(OPMAIMK PA3TUYHOMN MIPUPOBI: TEKCTOBOM, TpapueCcKoi, ayuo

VMenue 3amuchIBaTh JIOTMYECKHE BBIPpAXXCHUA C HCIIOJIb30BAHUEM JU3BIOHKIWHU, KOHBIOHKIOHUN H
OoTpuliaHusd, ONIpCACIATD HCTUHHOCTD JIOTHYCCKUX BLIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAYCHNWA HCTHHHOCTHU
BXOIAIINX B HETO IICPCMCHHLIX, CTPOUTH Ta6J'II/IHLI HCTHHHOCTH [JJIA JIOIMYCCKHUX BBIan(eHHﬁ;

3aIMUCBIBATH JIOTUYCCKUEC BBIPAKCHUA HAa NU3YyUACMOM A3BIKC IPOTrpaMMUPOBAHUA

VYMeHHe COCTaBisTh, BBINOJHATH BPYYHYIO W HA KOMIBIOTEPE HECIOXKHBIE AaJTOPUTMBI ISt
ympasiaeHuss ucrnonHuTessMu (Yepenamka, YepTéxHUK W ApyrHe);, co3daBaTh U OTJIAKHBATh
MIPOrpaMMBbI Ha OJTHOM M3 SI3bIKOB TiporpammupoBanus (Python, C++, ITackans, Java, C#, LlIkonbHbIit
AnropuTMUYecKuid SI3BIK), peaTu3yIOIINe HECIOXKHBIE aIrOPUTMbI 00PAOOTKH YHMCIOBBIX JTaHHBIX C
UCIIOJIb30BAaHMEM IIMKIIOB M BETBJICHMIA, YMEHHE pa3OWBaTh 3aJaud Ha MOJ3aJadd, HCIIOJIb30BATh
KOHCTAHTBI, IEPEMEHHBIC M BBIPAKCHHS PA3TUYHBIX THUTIOB (YHCIIOBBIX, JIOTHUYECKUX, CUMBOJIHHBIX);
aHAIM3UPOBATh MPEIJIOKEHHBIN aITOPUTM, OIIPEAEIATh, KAKUE Pe3yJIbTaThl BO3MOXKHBI ITPH 33JJaHHOM

MHOXECTBE HCXOJHBIX 3HAYCHHI



2.6

2.7

2.8

2.9

YMeHHe 3anmcarb Ha M3y4aeMOM S3BIKE INPOrPAMMMPOBAHHS AJITOPUTMBI IIPOBEPKHU JIEITUMOCTH
OJIHOTO 1IE€JI0T0 YKCciia Ha APYroe, MPOBEPKH HATYypPaJIbHOTO YMCIIa Ha MPOCTOTY, BbIAEICHUS LU U3

HATypaJIbHOT'O YHrcJja, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI YHCJIOBOM IOCIC0BATCIIBHOCTH

Bragenvne ymMeHreM OpHUEHTHPOBATHCS B HEPAPXUUECKON CTPYKType (ailioBoi cHCTeMBI, paboTaTh C
(baitnoBoil cuCTEMOI TIEPCOHATLHOTO KOMITBIOTEpA C MCIIOJIb30BaHUEM Tpadudeckoro uHTepdeiica, a
MMEHHO: CO03/1aBaTh, KOMIMPOBATh, MIEpeMeEIIaTh, IEPEUMEHOBBIBATh, YAANATh U apXUBUPOBATH (Paiiiibl

" KaTaJoru

BHaI[eHI/Ie YMCHUSAMU W HaBBIKAMH HCIIOJIB30BAHUA I/IH(bOpMaI_II/IOHHBIX U KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHI IJid MIOUCKa, XpaHCHMHA, 06pa6OTKI/I H nepcaadyd MW aHaliu3a pa3jirddHbIX BHIO0B

uHpOopMaun

YMeHue BBIOMpATh CHOCOO MpEACTaBICHHUS aHHBIX B COOTBETCTBHHM C MOCTABICHHOW 3ajadeid
(Tabmunbl, cxembl, TpaduKH, JUArPaMMbl) C HCIOJBb30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX

CpeacTB 0OpPabOTKHU TaHHBIX



2.10

YMmenue Gpopmann3oBath U CTPYKTYPUPOBATH MHPOPMAIUIO, UCTIONB3Ys SJCKTPOHHBIC TAOIUIIBI IS
00paboTKH, aHaJIM3a ¥ BU3yaJIM3allMd YUCJIOBBIX JTAHHBIX, B TOM YHCJE C BBIJICICHUEM aHana3zoHa
TaOJIMLBI ¥ YIOPSIIOYMBAHUEM (COPTUPOBKOI) €ro 3JE€MEHTOB; YMEHUE MPUMEHSATH B AJIEKTPOHHBIX
tabymuax (opMyJbl Ui pacy€ToB C UCIOJIB30BAaHHEM BCTPOCHHBIX (YHKIHA, aOCOIOTHOM,
OTHOCUTEINIbHOM, CMEIIaHHOW aJpecalliy;, HCIOJIb30BAaTh AJIEKTPOHHbIE TAOIMIBI A YUCICHHOTO

MOZICIIMPOBAHUSA B MPOCTHIX 3ajadax U3 Pa3HBIX NPCAMCETHBIX obnacreit



HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'3 11O UH®OPMATHUKE

Kon

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

[Tudposast rpaMOTHOCTH

@aiinel 1 nanku (karanoru). [IpuHumne! noctpoeHus gaitnoBeix cucteM. [loaHoe ums gaitna (manku). [yt
K ¢aitny (manke). Pabora ¢ ¢aiinamu u kaTtajmoramMu CpeACTBaMU ONEPALMOHHOW CHCTEMBI: CO3JJaHMUE,
KOIIUPOBaHUeE, MepeMellleHre, IepeuMeHOBaHNEe U yaieHne ¢GaiioB U nanok (katanoros). Tumsl (aiinos.

CoiictBa ¢aitnos. Paiinosblii MeHemxkep. [louck ¢aiioB cpeacTBaMu ONnepaluoOHHON CUCTEMBI

O0benuHenne KommnbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BedO-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. [louckossie cuctemsl. [lorck nHopmalmu 1Mo KIr0UYeBbIM CIOBAM U 110 U300PAKEHHUIO.

JocTtoBepHOCTh HH(pOpManuu, nonydeHHol u3 Murepuera. [P-anpeca y3no. CeTeBoe XpaHeHUE JTAHHBIX

TeopeTnueckne 0OCHOBbI HHPOPMATUKU



2.1

2.2
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JINCKpPETHOCTh JTaHHBIX. BO3MOKHOCTH OMHCAHHUS HETPEPBIBHBIX OOBEKTOB W MPOIECCOB C TOMOIIBIO
JTUCKPETHBIX TAHHBIX.

CumBon. AndaBur. MomHocTs andaBurta. J[BowuHsld andaBuT. KolndyecTBO BCEBO3MOMKHBIX CIIOB
(komOBBIX KOMOWHAIMi) (UKCHPOBAHHOW JIMHBI B ABOMYHOM aidasute. I[IpeobpazoBanue 0000
andasura K gBoMYHOMY. KOMHUYECTBO pa3snmuyHbBIX CIIOB (PUKCHPOBAHHOW JUTHHEI B ajdaBUTE ONMpeaeTIEHHOMN
MOII[HOCTH.

KoaupoBanue cUMBOJIOB OMHOTO al(aBHTa C MOMOINBIO KOJOBBIX CIOB B JIpyroM andaBuTe, KOAOBas
tabnuia, nekogupoBanue. Kogupoanue tekctoB. PaBHOMepHbIi kon. HepaBHomepHnbiit koa. KoaupoBka
ASCII. Bocemubutnsie koaupoBku. Ilonsitue o kogupokax UNICODE. JlekoaupoBanue cooOIIeHuH ¢

MCIOJIb30BaHNEM PaBHOMEPHOI'O U HEpaBHOMEPHOTO Koja. MHbopMalimoHHbIi 00bEM TeKCTa

HNudopmaninoHHsii 00bEM JaHHBIX. BUT — MUHUMaIbHAs €IMHUIA KOTMYEeCTBa MH(OPMALIUU — JBOMYHBIH
paspsaa. EnuHunel u3MmepeHuss WHPOPMAIMOHHOTO 00bEéMa JaHHBIX. but, OaiiT, kuimoOalT, Merabair,

rurabant. CKOpocTh TiepeIaun JaHHbIX. EAMHUITEI CKOPOCTH TIepeiaun JaHHBIX

Konuposanue nsera. L{BetoBbie Monenu. Moaens RGB. I'myOuna kogauposanus. [Tanurpa.
PactpoBoe u BekTOopHOE mnpexacrasieHue u3zoOpaxeHuid. ITukcens. OueHka HHPOPMAIMOHHOTO 00BEMaA

rpaduuecKux JaHHBIX JJIs1 pACTPOBOI0 M300paxeHUs

KoaupoBanue 3Byka. PazpsiqHocts 1 yactoTa 3anucu. KoauyecTBo kaHaIOB 3aIUCH.

OreHKa KOJIMYECTBEHHBIX MTapaMeTPOB, CBA3AHHBIX C MPEICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailyioB



2.5

2.6

2.7

2.8

2.9

Henosuimonnele U Mo3uIIMOHHbBIE cHCTeMbI cuncienus. Andasut. OcHoBanue. Pazpépuyrtas popma 3anvcu
yucia. [lepeBoj B AECATUUHYIO CHCTEMY YUCEN, 3alTUCAHHBIX B JIPYTUX CUCTEMaX CUMCIICHUSI.

Pumckas cucrema cuuciieHus

JBonunas cucrema cuucienus. [lepeBon mensix yucen B npeaenax ot 0 go 1024 B ABOMUYHYIO CHUCTEMY
cuncnenus. BocbMepuunas cuctema cuucienus. [lepeBos uncen u3 BOCbMEPUYHOM CUCTEMBI B IBOUYHYIO U
JECATUYHYI0 cHCTeMbl W oOpartHo. IllecTHammarepuuyHasi cucTeMa cyucieHus. llepeBox umcen u3
[IECTHAIATePUYHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMBbI M OOpaTHO.

Apudmerndeckre onepanu B JBOUYHON CUCTEME CUHCIICHUS

Jlormyeckne BBICKa3bIBaHMA. JIOTMYECKHE 3HAYEHMS BBICKA3bIBaHHUU. 3HeMeHTapHBIC n  COCTaBHBIC
BBICKa3bIBaHUA. Jlormueckue onepannu: «nu» (KOH'BIOHKIII/IH, JJIOTHYCCKOEC YMHO)KCHI/Ie), «HIIN» (}II/IST)IOHKIII/ISI,
JJOTHYCCKOC CJIO)KCHI/IC), «HE» (Homqecxoe OTpI/II_IaHI/Ie). HpI/IOpI/ITeT JOTHUYCCKHUX onepaum?l. Onpez[eneHI/Ie
HUCTUHHOCTH COCTAaBHOI'O BbICKA3bIBaHHA, C€CJIM H3BCCTHBI 3HAUYCHHSA HCTHHHOCTH BXOIAIIMX B HETO
9JICMCHTApPHBIX BBICKa3bIBaHUM. Jlormueckue BbIPAKCHUA. HpaBI/ma 3alliuCu JIOTHYCCKHUX BBIpa)KeHPIfI.

[Toctpoenue TabauI ICTUHHOCTH JIOTUYECKUX BBIPAKEHUI

Jlornueckue s1eMeHTH. 3HAKOMCTBO € JJOTHYECKUMHU OCHOBaMH KOMIIBROTCPaA

HenpepriBHble U auckpeTHble Mojenu. Mimurannonnsie moaenu. Urposeie Monenu. OnieHKa ajeKBaTHOCTH

MOJIETI MOJEIINPYEMOMY OOBEKTY U LIEISIM MOJICITUPOBAHUS



2.10

2.11

2.12

3.1

Tabmmunbie Monenu. Tabnuia kak mpeacTaBieHne OoTHOIIeHUs. baspl manHbix. OTOOp B TabIUIE CTPOK,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIIOBUIO

I'pad. Bepmmuna, pebpo, nmyts. OpueHTHpPOBaHHBIE W HEOpHUEHTHpOBaHHBIC Tpadwl. JmuHa (Bec) pedpa.
BecoBast marpunia rpada. Jnuna myta Mexay BepmmHamu rpada. [louck onrtuManpHOro mMyTH B rpade.
HauanpHas BepivHa (MCTOYHMK) M KOHEYHAsi BepIIMHA (CTOK) B OpUEHTHPOBaHHOM rpade. Berancienue

KOJIMYECTBA ITyTeH B HAPABJICHHOM aI[MKJINYECKOM rpade

HepeBo. Kopenb, Bepmmna (y3en), Jauct, pedbpo (ayra) aepeBa. Breicota nepeBa. [lomnepeso. [Ipumepst

UCIIOJIb30BaHUS IepeBheB. [lepeOop BapuaHTOB ¢ IOMOIIIBIO JepeBa

ANTOPUTMBI U IPOrPAMMUPOBAHHE

CsoiictBa anropurma. Crioco0bl 3a1ICH AITOPUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpaMma).
CocTaBiieHHE QITOPUTMOB W INPOTrpaMM C HUCIOJIb30BAHUEM BETBIICHHMU, LIMKIOB M BCIIOMOTIaTEJIbHBIX
aJITOPUTMOB Ui yrpaBieHus ucnonuurenem (Po6or, Uepenamika, UepTéxHUK U apyrue). Beimonnenue

QJITOPUTMOB BPYUYHYIO U Ha KOMITbIOTEpE



3.2

3.3

3.4

SA3pik nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonsHbIi AnroputMudecKuii SI3bIK).
Cucrema nporpaMMHUpPOBAHUS: PEJAKTOP TEKCTA IPOrPaMM, TPAHCISATOP, OTIIATUHK.

[lepemennas: tum, umsl, 3HaueHue. Llenpie, BeniecTBEHHbIE U CUMBOJIbHbBIE TIEPEMEHHBIE.

Omneparop npucBauBanusi. ApudMeTudecKkre BEIpXEHUS U TOPSAO0K UX BbrauciaeHus. Oneparuu ¢ melbIMA
YHUCIaMU: LEJIOYHCIEHHOE [IeJIeHHe, OCTaTOK OT aeneHus. BerBienus. CocraBHble YCIOBHS (3alHCh
JIOTUYECKHUX BBIPAXKCHUI Ha U3y4aeMOM s3bIKE ITporpammupoBanus). Haxoxaenne MuHuMyma

U MakcUMyMa M3 JBYyX, TpEX M 4eThIpEX uucen. PemieHue KBaJpaTHOTO YpaBHEHHs, HMEIOIIETO
BellleCTBeHHbIE KOpHU. L{ukn ¢ ycnoBuem. Anroputm EBknmuma uisi HaXOXIEHUS HAWOOJBIIETO OOIIETO
JeNUTENs ABYX HaTypallbHbIX uyucelsl. Pa3OueHue 3amvcu HaTypalbHOTO YHCIa B MO3ULMOHHON CHUCTEME C
OCHOBaHWEM, MEHbIIUM uiu paBHbIM 10, Ha otnmenpHble mU@PHL. [{Ukn ¢ nepeMeHHOW. ANTOPUTMBI

MIPOBEPKHU JASTMMOCTH OJITHOTO IIeJIOT0 YKcia Ha APYroe, MPOBEPKH HATypalbHOTO YKCIIa Ha MPOCTOTY

OO6paboTka CUMBOJIBHBIX JTaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBosbHAs 00paboTKa

ctpok. [Toncy€r yacToThl MOsIBIEHHUS CUMBOJIA B CTpOoKe. Berpoennsie pynkuuu a1 00paboTKu CTPOK

OnpeneneHI/Ie BO3MOJXXHBIX PC3YJIbLTATOB pa6OTbI aJIropyurMa IMnpu JaHHOM MHOXKCCTBC BXOIHLIX JaHHBIX,

OonpeaACIICHUE BO3MOXKHBIX BXOAHBIX JAaHHBIX, IPUBOJAIINX K JAHHOMY pE3YyJIbTaTy



3.5

3.6

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHble MaccuBbl. CocCTaBlI€HHE U OTJaJKa MPOTPAMM,
peaIM3yIOLUX TUIIOBBIE aITOPUTMbI 0OPAaOOTKM OAHOMEPHBIX UHCIOBBIX MACCHBOB, HAa OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, LlIkonbHbIM AnroputMuueckuil SI3bIK): 3aN0IHEHNE
YHUCJIOBOTO MAacCHBa CIIy4allHbIMM 4YHCJIaMH, B COOTBETCTBUU € (GOpMyJION WM MyTEM BBOJA 4YHCEl,
HAaXO0X/JEHUE CYMMBbI DJIEMEHTOB MAacCHBA, JUHEHHBIM IIOMCK 3aJaHHOIO0 3HAYECHHUS B MACCHUBE, IOJCYET
JJIEMEHTOB  MACCHBA, YJOBJIETBOPSAIOIIMX  3aJaHHOMY  YCJIOBHMIO, HAaXO0XJACHUE MHHHMAJIbHOTO
(MakcuManbHOro) 3nemMeHnta Maccuba. CopTupoBka MaccuBa. OOpabOTKa MOTOKA JAaHHBIX: BBIYUCIICHHE
KOJIMYECTBA, CYMMbI, CPETHETO apU(PMETHUECKOI0, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO 3HAYEHUSI JIEMEHTOB

MoCJICA0BATCIIbHOCTHU, YAOBJICTBOPAIONIUX 3aIaHHOMY YCJIOBUIO

Vnpasnenue. Curnan. OOpaTHas cBs3b. [lomyueHue cuUrHajaoB OT HM(POBBIX IATYMKOB (Hampumep,
KacaHHUs, pacCTOSIHUS, CBETa, 3ByKa). IIpuMepsl Mcnosp30BaHUs NMpHUHLIMIIA OOpaTHOM CBSI3M B CHCTEMax

yYHpaBJCHUA TCXHUUCCKUMU YCTpOﬁCTBaMH C IOMOIIBIO JATYHMKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

WNHpopMannOHHBIE TEXHOIOTHH



4.1

4.2

TekcToBbIe JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHM1Ia, ad3all, CTpOKa, CJI0OBO, CUMBOI).

TekcToBBIN MpoliecCOp — MHCTPYMEHT CO3JaHusl, peJakTUpoBaHus U (popmarupoBanus TekcTos. [IpaBuna
Habopa Tekcta. PenaktupoBanue texcta. CpoiictBa cumBoioB. Lpudrt. Tunsl mpudtoB (pydieHsle, C
3aceuykamu, MoOHomupuHHBIE). [lomykupHoe W KypcuBHOe HauepTaHue. CBOHCTBa a03alleB: TPAHUIIBI,
ab3alHBId OTCTYI, WMHTEpBas, BbIpaBHUBaHUE. [lapamerpsl cTpanuipl. CtuneBoe QopmaTHpOBaHHE.
CrpykTyprpoBaHre HHPOPMAIIUU C TOMOIIBIO CIIMUCKOB U Tabiui. MHOroypoBHeBbIe ciuckd. JloOaBieHne
TabIMIl B TEKCTOBbIE JOKyMEHTHl. BcTaBka wu300pakeHHII B TEKCTOBBIE JOKyMEHTHL. (OO0TekaHue
n300paxeHUil TeKCTOM. BkitoueHne B TEKCTOBBIM JAOKYMEHT AMarpamm, (Gpopmys, HyMepaluu CTpaHHII,

KOJIOHTUTYJIOB, CCBUJIOK U IPYTHUX 3JICMCHTOB

PactpoBble pucynku. HMcnons3oBanue rpaduueckux MpUMUTHBOB.

Onepauuu pefakTHpoBaHUS TpaduUyecKuX OOBEKTOB, B TOM uucie HUPPOBBIX (hoTorpaduii: u3mMeHeHHE
pa3mepa, o0pe3Ka, TOBOPOT, OTpakeHHe, paboTa ¢ 06JacTIMu (BblIEICHNE, KOMUPOBAHKE, 3aJIUBKA IIBETOM),
KOppeKLMs IBeTa, SPKOCTH W KOHTpacTHOCTH. BexTtopHas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB
BCTPOEHHBIMU CPEICTBAMHU TEKCTOBOI'O Ipolleccopa WM APYrux mporpamm (mpuiioskeHuit). JloGaBnenue

BCKTOPHBIX PUCYHKOB B IOKYMCHTBI



4.3

4.4

4.5

[ToaroroBka MynbTUMeIUHBIX mnpe3eHTanuil. Cnaiin. JloGaBneHne Ha ciaiii TeKcTa M H300paKeHUU.
PabGora ¢ Heckonpkumu cnaiinamu. JloOaBieHWe Ha Claij ayauMOBH3YaJbHBIX JAHHBIX. AHHMAIUSL.

I'unepccebuikn

Tumbl nmaHHBIX B SYEHKax DJJIGKTPOHHOW Tabmuubl. PemaktupoBanume u (GopmaTUpOBaHHE TaOJHIL.
BerpoeHnble (pyHKIMH A7 TIOMCKAa MaKCUMyMa, MHHHMYMa, CYMMBI U CPEIHEro apu(MeTHdecKoro.
CopTupoBKa [aHHBIX B BBIJICICHHOM nauama3oHe. [locTpoenune pmarpamMMm (TUCTOTpaMMa, KpyroBas
quarpamma, ToueyHas nuarpamma). Beibop tuma quarpammsl. [IpeobpazoBanue ¢popmyi npu KOMUPOBAHUH.

OtHOcuTeNnbHAas, a0COTIOTHAS U CMEIIIAHHAS aJIpecaIus

YCIIOBHBIE BBIYHMCICHUS B AJIEKTPOHHBIX TaOiunax. CyMMHUpOBaHUE M IMOJCYET 3HAYCHUH, OTBEUAIOIIMX
3alaHHOMY yclIoBHI0. OOpaboTKa OOIBIIMX HAOOPOB JaHHBIX. UHCIEHHOE MOJICIIMPOBAHNUE B DJIEKTPOHHBIX

Tabiumax



YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

* ndopmaruka: 7-i kimacc: 0a30BbIi YPOBEHB: YUEOHHK; S-¢ U3/1aHue, nepepaboTaHHOe
Bbocoga JI.JI., bocoBa A.}O. AxumnonepHoe o6mectBo «M3narensctBo «IIpocserienue
» Uudpopmaruka: 8- kiacc: 6a30BbIN YPOBEHB: YUEOHUK; S-€ U3/laHue, IepepadoTaHHOe
Bbocogsa JI.JI., bocoBa A.}O. AxunonepHoe o61mectBo «M3narensctBo «IIpocsenieHue»
* Undopmaruka: 9-i1 knacc: 0a30BbIM YPOBEHb: YU€OHHUK; 5-€ U3/IaHKE, TepepadoTaHHOE

Bocosa JI.JI., bocoBa A.JO. AkimonepHoe oduiectBo «M3aatensctBo «lIpocBerienuer

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



