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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo wuH(OpMaTHKE Ha YPOBHE OCHOBHOro 00IIero o0pa3oBaHUs
COCTaBlieHAa Ha OCHOBE TpeOOBaHMW K  pe3yibTaraM OCBOCHHUS  OCHOBHOM
00pa30oBaTeNbHON TPOTPaMMBl OCHOBHOTO 00mIeT0 00pa3oBaHMsI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke (penepanbHO pabouel mporpaMMbl BOCIIUTAHHUS.

[Tporpamma mo uHpOpMaTHKe AAET MPEACTaBICHHE O IEAX, OOIIel cTpaTeruu
oOydeHHusi, BOCIUTAHUS W Pa3BUTUS OOydYarOUIMXCS CpeACTBAaMU HH(MOPMATHKU Ha
0a30BOM  ypOBHE, YCTAaHaBIMBAeT  O0sM3aTENbHOE  TPEAMETHOE  COJCpKAHUE,
MpeyCMaTPUBAET €T0 CTPYKTYPUPOBAHUE TIO Pa3/ieiaM U TEMaM.

[Iporpamma 1o wuH(pOpPMATHKE ONPEACTSICT KOJIMYECTBEHHbIE W KAadeCTBEHHBIC
XapaKTEPUCTUKN Y4eOHOTO MarepHuaia Uil KaXJ0To roja U3y4eHHs, B TOM UYHCIE IS
COJIEPKATEIHHOTO HANOJHEHHUS Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUYHOM aTTecTaluu
00y4aromuxcsi, BCEPOCCUMCKMX MPOBEPOYHBIX paboOT, TrOCyIapCTBEHHOW HWTOrOBOM
aTTECTAIIHH).

[Iporpamma mo MH(POpPMATUKE SBISAETCS OCHOBOM JUIS COCTAaBJICHHUS aBTOPCKHUX
y4eOHBIX MIPOTpaMM, TEMATHYECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hensimu u3ydeHuss MHGOPMATUKU HA YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
SIBJISTFOTCSL:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS Haykd HH(DOpPMATHUKH, JOCTHHKCHHAM HAYIHO-TEXHUYIECKOTO
mporpecca M OOIIECTBEHHOM TNPAaKTHKM, 3a CYET pa3BUTUS MpeAcTaBleHUud 00
uHpopMaIlUM KaK O BaXHEHIIEM CTPAaTErHueckoOM pecypce pas3BUTHs JHYHOCTH,
rocylapcTBa,  oOImIecTBa, TMOHUMAaHHS  poJid  WH(MOPMAIMOHHBIX  MPOIECCOB,
WHPOPMAIIMOHHBIX PECYPCOB M MH()OPMAIMOHHBIX TEXHOJOTHI B YCIOBHUSX IU(MPOBOMA
TpaHcGopMau MHOTUX cep KU3HU COBPEMEHHOTO OOIIEeCTBa;

o0ecrieueHre  yCJIOBHMH, CHOCOOCTBYIOIIMX  Pa3BUTHIO  AJITOPUTMHYECKOTO
MBILIUIEHUS] KaKk HEOOXOIUMOro yCJIOBHUS MPO(ECCHOHATBHOM JIEATENbHOCTH B
COBPEMEHHOM  MH(GOPMAIIMOHHOM  OOIIECTBE, MPEAMNOIaraloniero  CrnocoOHOCTh
oOyuaromierocst pa3douBaTh CIIOKHBIC 33[a4d Ha OoJiee TPOCTHIC M0/13a/1a4H, CPABHUBATH
HOBBIC 3a/Ia4l C 3aJa4aMi, PEHIEHHBIMHU paHee, ONpeAeysATh Maru Ui JOCTHKCHHS
pe3yibpTara u Tak Jajiee;

dopmupoBaHHEe ¥  pa3BUTHE KOMIIETEHIHMH OOy4arommxcsi B  O0JacTH
UCTOJb30BaHUsl MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHMH, B TOM 4YHUCIE
3HaHWW, YMEHUM © HaBBIKOB paboThl ¢ uH@OpMalueil, MnporpaMMUPOBAHMUS,
KOMMYHUKAllMd B COBPEMEHHBIX NH(PPOBBIX CpeJax B YCIOBHUSAX OOecTedeHUs
nH(pOpMAITMOHHON 6€30MTACHOCTH JIMUHOCTU 00YyUaIOIIerocs;

BOCIIUTaHHE OTBETCTBEHHOT'O M H30MPATENBHOTO OTHOIIECHUS K HHpOpMaluu ¢
y4€TOM TMPaBOBBIX M HSTUYECKHX AacCHEKTOB €€ paclpoCTpaHeHHs, CTPEMIICHUS K
MPOJODKEHHIO  o0Opa3oBaHusi B oOmacth  MHGOPMALMOHHBIX  TEXHOJOTHH U
CO3HMIATENHHON ACATEIHLHOCTH C MPUMEHEHUEM CPEICTB MH(POPMAIIMOHHBIX TEXHOIOTHH.

HNupopmaTrka B OCHOBHOM 00111€M 00pa30BaHUU OTPAKAET:

CYIIHOCTh ~ HMH(OpPMATHKM  KaK  HAYYHOW  JUCHUIUIMHBI,  HU3ydalolen
3aKOHOMEPHOCTH TIPOTEKaHWS ¥ BO3MOXXHOCTH aBTOMAaTH3alMH HWH(POPMAIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHHUS UHPOPMATUKHU, TIPEKIE BCEro MH(GOPMAIIMOHHBIC
TEXHOJIOTUH, YIPABJICHHUE U COLUANIBHYIO cepy;



MEXIUCIMIUIMHAPHBIA ~ Xapakrep  HMHGOPMATMKM U HMH(OPMALMOHHOM
NesITebHOCTH.

N3zydenne mHGOpPMATHKU OKa3bIBa€T CYIIECTBEHHOE BIHMSHWE Ha (OPMHUpPOBAHHE
MHUPOBO33PCHHUS OOYyYarolmerocs, €ro J>KU3HEHHYIO TIO3WINI0, 3aKJIaJIbIBA€T OCHOBEHI
NOHUMAaHUsST MPUHLIUIIOB (PYHKIMOHMPOBAHUS U HCIIOJIB30BaHUS HH(POPMAIMOHHBIX
TEXHOJIOTUH KaK HEOOXOJUMOIro HMHCTPYMEHTa MPAKTHUECKU JIOO0N IEsITeTbHOCTH U
OHOTO W3 HamOoJjee 3HAYMMBIX TEXHOJOTHYECKUX JOCTHKCHHHA COBPEMEHHOU
[UBWIIM3AalMA. MHOTHE TpEeAMETHhIE 3HAHUS M CIOCOOBI NIESTEIHHOCTH, OCBOCHHEIC
O0yYaromMMHUCs MpU H3yYeHUH HH(POPMATHUKH, HAXOJAT NPUMEHEHHE KaK B paMKax
00pa30BaTENBHOTO Tpolecca MPH M3YYEHUH JPYTUX IMPEeIMETHBIX 00JacTei, Tak U B
WHBIX JKU3HEHHBIX CHUTYAIMsSIX, CTAHOBSTCS 3HAYMMBIMHU ISl (DOPMUPOBAHUS KadeCTB
JMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA (POPMHUPOBAHNE METANPEIMETHBIX M JINYHOCTHBIX
PE3yIbTAaTOB OO yUCHUSI.

OcHoBHble 3amaun yueOHOro mpeamera «Mupopmatuka» — chopmupoBars y
00yJaroIuXCs:

NOHUMaHUE MPUHIUIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB LUPPOBOrO
OKpPY)XEHHsI, NpPEJCTaBIeHUS 00 HCTOpPUM U TEHJCHIMAX pa3BUTUA HH(POPMATHUKU
nepuoaa HUPppoBoi TpaHchHOpMAIIMH COBPEMEHHOTO 00ILIECTBA;

3HAHWSI, YMEHHS W HAaBBIKM TPAMOTHOM NOCTAHOBKH 3aJa4, BO3HHUKAIOIIHUX B
NPAaKTUYECKON JESATENIbHOCTH, M HUX pelIeHHs C IOMOILIbI HMH(OPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHS U HaBBIKH (DOPMATHU30BAHHOTO ONUCAHMS [TOCTABJIEHHBIX 3a/1a4;

0a3oBble 3HaHUSA 00 UHGPOPMAIMOHHOM MOJEIUPOBAHUM, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICIIMPOBAHNH;

3HAHNE OCHOBHBIX aJTOPUTMHUYECKHX CTPYKTYp U yMEHHE TMPHUMEHSTH 3TU 3HAHUS
JUTSL TOCTPOEHUSI aJITOPUTMOB PEIICHUS 334a4 10 X MAaTeMAaTUIECKUM MOJIEIISM;

YMEHHUS M HaBBIKM COCTABJIEHUS MPOCTHIX MPOrPAMM I10 MOCTPOESHHOMY aJTOpPUTMY
Ha O/IHOM U3 S3BIKOB IPOTPaMMHUPOBAHUSI BHICOKOT'O YPOBHS;

YMEHHUSI M HaBBIKUA 3()P(PEKTHBHOTO MCIOIB30BAHMUS OCHOBHBIX THIIOB MPHUKIAJIHBIX
nporpaMMm (TIpUJIOKEHWH) OOIIero Ha3HAYCHHS W WHQPOPMAIMOHHBIX CHUCTEM IS
pelIeHus ¢ WX TIOMOIIBI0 TPAKTHYECKUX 3a]ad, BIAJcHHE 0a30BBIMH HOPMaMHU
MHPOPMAIIMOHHOW 3TUKH U TIPaBa, OCHOBaMH WH()OPMaIMOHHOH 0€30TIaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETHPOBATH PE3YIbTAThl PEIICHUS MPAKTUIECKHUX 33724 C
HOMOIIbI0 MH(QOPMAIMOHHBIX TEXHOJIOTUH, MPUMEHATH IOJyYEHHbIE pe3yJbTaThl B
NPAaKTUYECKON AeATEIbHOCTH.

e wu 3amaum wu3ydeHuss HWHOOPMATUKA HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl OMPEIENAIOT CTPYKTYpY OCHOBHOTO COJEpKaHHUs y4eOHOro mpenmeTra B
BUJIE CJIEYIOLUX YETHIPEX TEMATUUYECKHUX Pa3IelIOB:

UQppoBasi rpaMOTHOCTb;

TEOPETHUECKUE OCHOBBI HH()OPMATHKH;

aJITOPUTMBI U TIPOTPAMMHPOBAHYIE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha uzyuenne nadopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 kimacce —
34 4gaca (1 gyac B Henenio), B 8 knacce — 34 vaca (1 gac B Hepento), B 9 kinacce — 34 ydaca
(1 gac B Henemo).



COJEP) KAHUME OBYYEHUS

Teopernueckue 0CHOBbI HH(POPMATUKHU

CucremMsbl CUHCIEHHS

Hemno3unimonnsle ¥ MO3UIIMOHHBIE CUCTEMBbl cuucieHus. AindaBut. OCHOBaHUE.
Pa3Bépuyras ¢Qopma 3ammcu uyucna. IlepeBog B JIECATUYHYIO CHUCTEMY YHCEIL,
3alIMCAHHBIX B IPYTUX CUCTEMaX CUUCIICHHUS.

Pumckas cuctema cuucieHusl.

JBonunas cuctema cuuciienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B
JTBOMYHYIO CHCTEMY cuuncieHus. BocbMmepuunas cuctema cuucnenus. [lepeBon uncen u3
BOCBMEPHYHON CHUCTEMbI B JBOUYHYIO U JIECATUYHYIO CHCTEMBI W OOpaTHO.
[llectHaguarepuuHas cucrteMa cuuciaeHus. llepeBon umcen W3 MIECTHAAUATEPUYHOU
CHUCTEMBI B IBOMYHYIO, BOCBMEPUUYHYIO U JCCATUIHYIO CUCTEMBI U 00paTHO.

ApudmMeTrueckue onepanuy B IBOMYHOU CUCTEME CUNCIICHUS.

J1IeMeHThbl MATeMaTHYeCKOH JIOTUKH

Jlornueckue BBICKa3bIBaHUS. Jlornueckue 3HAYCHUS BBLICKA3bIBAaHMM.
DJIeMEHTapHbIE U COCTaBHBIE BBICKAa3bIBaHUA. JIormyeckre onepanuu: «u» (KOHbIOHKIINS,
JIOTUYECKOE YMHOXEHHUE), <«UIu» (IU3BIOHKIMS, JIOTUYECKOE CIOXKCHHE), «HE»
(nmormueckoe orpunianue). [Ipuopuret noruueckux onepauuid. OnpeeneHue HCTUHHOCTH
COCTAaBHOI'O BBICKA3BIBAHUS, €CIIM H3BECTHHI 3HAUCHUS HCTHHHOCTH BXOISAIIMX B HETO
AJIEMEHTapHBIX BbICKa3blBaHUU. Jlornueckue BbipakeHus. [IpaBuia 3amucu JOTHYECKHUX
BBIpakeHHH. [locTpoeHne TaOIUI] HCTHHHOCTH JIOTHYSCKUX BBHIPAKCHUH.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U MPOTPAMMMPOBAHHUE

HcnoiHUTE M U AJITOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIHHU

[TonsTue anropurMma. McromHUTEIM alropuTMOB. AJITOPUTM Kak IUIaH YIPaBJICHUS
HCTIOJTHUTEIICM.

CpoiictBa anroputma. CrnocoObl 3amucu ajroputma (CIOBECHBIH, B BHAE OJIOK-
CXEMBI, IpOrpamma).

AnroputmMuyeckue KOHCTpyKuuu. KoHceTpyknusa «cnenoBaHue». JIMHENHBIN
anroput™M. OTpaHUYEHHOCTH JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH MPEAYyCMOTPETH
3aBUCHUMOCTD IOCJICI0BATCILHOCTH BBITTOJHICMBIX ICHCTBUM OT HCXOJHBIX JAaHHBIX.

KoHcTpykumst «BETBICHHWE»: TONIHAS W HemnoiHas (opmbl. BeimonHeHne wu
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHus). lIpocteie u
COCTaBHBIE yCIIOBUS.

KoHCTpyKIIMsST <«TIOBTOPEHMS»: IUKIBI C 3aJaHHBIM YHCJIOM [OBTOPEHUH, C
YCJIOBHMEM BBITIOJIHEHUSI, C IEPEMEHHOM IUKIIA.

Pa3paGotka s (GOpMaJBLHOTO HCIOJHUTENS aJIrOpUTMa, MPUBOASIIIETO K
TpeOyeMOMYy pe3ysbTaTy MpPHU KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX
AITOPUTMOB C HCTOJB30BAaHUEM IIUKJIOB M BETBJICHUH I yIpaBieHUS (opMaabHBIMU
UCTIOJIHUTENIIMM, TakuMu Kak PoGot, UYepenamka, UYepré&xHuk. BplmoaHeHue
QITOPUTMOB BPYYHYIO M Ha KOMIIbIOTepe. CHHTAaKCHMYECKHE M JIOTHUECKHE OIITHOKU.
OTKa3bl.

S3bIk MpOrpaMMHUpOBaHUs

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbHBIN
AnroputmMudeckuil SI3bIK).

Cucrema nmporpaMMHUPOBaHMUS: PEIAKTOP TEKCTa MPOTPaMM, TPAHCISATOP, OTIATIHK.



Ilepemennas: Tun, uMs, 3HadeHue. Llenble, BEIIECTBEHHBIE W CHMBOJIBHBIE
IIEPEMEHHBIE.

Oneparop nmnpucBauMBaHusA. ApU(PMETHUYECKUE BBIPAKEHUS M TOPSIOK HX
BbrunciaeHUs. Onepanuu ¢ LEIbIMH YHACIAMU: LEJIOYHUCICHHOE NEJIEHUE, OCTAaTOK OT
JIEJICHUS.

Bersnenus. CocraBHble ycnoBuUs (3allMCh JOTMYECKUX BBIPAXXEHUN HA M3y4aeMOM
s3bIKe IporpaMMmupoBaHusi). HaxoxaeHne MUHHMMyMa M MakCUMyMa M3 JBYX, TPEX U
YEeTHIPEX uncell. Permenne KBaIpaTHOrO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

Jnanorosas oTiaaka MpOrpaMM: IIOLIArOBOE BBIIOJHEHHE, IMPOCMOTP 3HAYEHUU
BEJIMYUH, OTIAJ0YHbIN BBIBOJI, BEIOOP TOYKH OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkinnaa ans HaxoxaeHHs HauOOJbLIET0 OOLIETo
JeNUTeNsl JIBYX HaTypajbHBIX uuces. Pa3z0ueHue 3amucu HATypaJbHOTO 4HCIA B
MO3UIIMOHHON CHCTEME C OCHOBaHHWEM, MEHBIINM WK paBHbIM 10, Ha OT/IEIbHBIC I (PHI.

[y ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKU IEIUMOCTH OJHOTO LIEJIOr0 4hcia Ha
Ipyroe, MpOBEPKHU HATYPAJIbHOTO YKCJIa HA POCTOTY.

OOpabGoTka CHMBOJIBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE) II€pEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. IloAacu€T 4YacTOTHl MOSBIEHHS CHMBOJA B CTPOKE.
Berpoennbie pyHKImuM A1 00pabOTKH CTPOK.

AHaJIU3 aJTOPUTMOB

OmnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl ajIropuTMa IMpU JaHHOM
MHOJKECTBE BXOJHBIX JaHHBIX, OIIPENEICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPUBOASAIINX K JAHHOMY PE3YJbTaTy.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 UH®OPMATUKE HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA30BAHUS

N3ydenne wH(OOpPMATUKKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HANpaBJICHO Ha JOCTHIKCHHE OOYYarOIIMMUCS
JTMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI CO/ICPKaHUs y4eOHOTO MpeIMeTa.

JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yabTaThl UMEIOT HAMIPABIEHHOCTh HAa PELICHNE 3a/1a4 BOCIIUTAHUS, PAa3BUTHS M COI[HAIN3ALINN O0yUJaIOIIIXCS
CpeIICTBaMHU Y4eOHOTO MpeaAMETa.

B pesynbpraTe nzydeHus ”HQOpMaTUKU Ha YPOBHE OCHOBHOTr'O 0011ero oOpa3zoBaHus y oOyyaroierocs 0yayT copMUpOBaHbI
CJICIYIOIINE TUYHOCTHBIC PE3yIbTaThl B YACTH:

1) MaTPpUOTHYECKOTO BOCITUTAHMSI:

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HACIEAMIO, IOHUMAHHE 3HAYCHHUS
MHPOPMATHKH KaK HAYKH B XKU3HU COBPEMEHHOTO OOINECTBA, BIIAJCHWE JOCTOBEPHON HH(OpMAanMeld O MEpeJOBBIX MHUPOBBIX U
OTEYECTBEHHBIX JOCTIKCHUSAX B 007acTH WHOOPMATUKA M WHPOPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAyYHBIX
3HaHUIX 0 NU(POBOY TpaHCHOPMAIIH COBPEMEHHOT'O O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHA:

OpPHCHTAIMSl HAa MOpPAJbHBIC IIEHHOCTH W HOPMBI B CHUTYallHUsIX HPaBCTBEHHOT'O BBIOOpA, TOTOBHOCTH OIIGHUBATh CBOE
MOBEJICHUE U TMOCTYIKH, a TAKKE MOBEJACHUE U MOCTYNKHU JPYruX JIOJEH ¢ MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM
OCO3HaHMS MOCEACTBUNA MOCTYIKOB, aKTUBHOE HEMPHUATHE aCOLMANIBHBIX IOCTYIKOB, B TOM 4ncie B HTepHere;

3) rpaKIaHCKOr0 BOCIIUTAHUS:

MIPEJCTABICHHE O COLMAIBHBIX HOPMaX M MpaBHiaX MEKIMYHOCTHBIX OTHOUICHUN B KOJUIEKTHBE, B TOM YHCJIE B COIMAIbHBIX
cooOmiecTBax, COOMI0ICHNE MPaBMII O€30MaCHOCTH, B TOM YHUCIIE HABBIKOB 0€30MAaCHOTO MOBEACHUS B HHTEPHET-CpeJie, TOTOBHOCTD
K pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH TPH BBHIOJHEHUH Y4eOHBIX, TO3HABATEIBHBIX 3aJ]la4, CO3JaHUU Y4EOHBIX MPOEKTOB,
CTpEMJICHHME K B3aUMOIIOHMMAHHI0O W B3aMMOIIOMOIIM B TPOIIECCE 3TOM Y4eOHOW AeATEeNbHOCTH, TOTOBHOCTH OILIEHWBATH CBOE
TIOBEJICHUE W TIOCTYNKH CBOMX TOBapHIIEH C IMO3WIMM HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHHS IOCIEACTBUN
MOCTYIIKOB;

4) HeHHOCTeli HAYYHOTO MO3HAHUSI:

COPMHUPOBAHHOCTh ~ MHUPOBO33PCHUCCKUX  TpeAcTaBieHH 00 wHopManuu, WHPOPMAIMOHHBIX MpoIeccax H
MHPOPMAIIMOHHBIX TEXHOJOTHIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W OOIIECTBEHHOW MPAKTHUKU W
COCTaBJISIIOIIMX 0A30BYI0O OCHOBY JIJIsl IOHMMAHHUS CYITHOCTH HAYIHOH KapTHHBI MUDA;

UHTEpEeC K OOYUYEHUIO M IMO3HAHHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €CaMOOOPAa30BaHUIO, OCO3HAHHOMY
BBIOOPY HAINPABJICHHOCTH U YPOBHS 00yUYeHHUs B AaJIbHEHIIIEM;



OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMHM MCCIIEJOBATENBCKON AESTENIbHOCTH, YCTAaHOBKAa HAa OCMBICIICEHHE OIbITa, HAaOII0JCHUM,
MOCTYIIKOB U CTPEMJIEHUE COBEPIIEHCTBOBATH MYTU JOCTUKEHUS MHAUBUAYAIBHOTO U KOJJIEKTUBHOTO OJaromnoiay4us;

c(OpMUPOBAHHOCTh MH(OPMAIIMOHHON KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHOM PabOThl ¢ YU€OHBIMH TEKCTaMH,
CIPAaBOYHOW JUTEPaTypOi, pa3HOOOpPa3HBIMHU CPEACTBAMH HH(POPMAIMOHHBIX TEXHOJIOTUH, a TaKKe YMEHHS CaMOCTOSTEIbHO
OTIpeNIeNIATh LM CBOEro 00yUeHus, CTaBUTh U (POPMYIHPOBATH JUId ceOsi HOBBIE 3aJjaul B yu€0e U MO3HABATEIbHON NEeSITeIbHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIbHON AEATEIBHOCTH;

5) ¢popmMupoBaHus KYJABTYPHI 3/10POBb:

OCO3HaHME IICHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 37J0POBBIN 00pa3 >KU3HU, B TOM
yuciie MU 3a CYET OCBOECHMS U COONIOJEeHHA TpeOoBaHUM O€30MacHOM JKCIUlyaTalluM CpPeACTB HH(POPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUl;

6) TPy10BOT0 BOCIUTAHUS:

UHTEpEeC K NPaKTHUYECKOMY H3ydeHuio mnpodeccuit u Tpyna B chepax NnpodhecCHOHANbHOM AEATEIbHOCTH, CBSI3aHHBIX C
MH(POPMATUKOW, MPOrpaMMHUPOBAHMEM M HH(POPMALMOHHBIMM TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTM)KEHUSAX HAayKH
MH(POPMATHUKHN U HAYYHO-TEXHUYECKOTO IIPOrpecca;

OCO3HAHHBIN BBIOOpP M MOCTPOCHHE WHIUBUAYAIBHOM TPAaeKTOPUU 0Opa30BAHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U
00I11€CTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTHYECKOT0 BOCTUTAHUS:

OCO3HaHME INI00ATBHOIO XapakTepa HKOJOTMYECKHUX MPoOJeM U IMyTeH MX pelIeHus, B TOM YHCIE ¢ Y4ETOM BO3MOYKHOCTEM
MH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl;

8) amanTanuu 00y4arIIerocs K H3MeHSIIIMMCSI YCJIOBHSIM COIUAILHOM ¥ PUPOHOM Cpeabl:

OCBOCHHE O0YYaIOIIMMUCS COLMAIBHOTO OIBITa, OCHOBHBIX COLMAIBHBIX POJIEH, COOTBETCTBYIOIIUX BERYIIEH AEATEILHOCTH
BO3pacTa, HOPM M INPaBWI OOIIECTBEHHOI'O MOBEJICHMs, (OPM COLMATIBHON KM3HM B Ipylmax M cooOllecTBax, B TOM 4YHCIE
CYIIECTBYIOIIMX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3ybTaTbl OCBOCHUS MPOrpaMMBbl 110 MH(OPMATHKE OTPaKalOT OBJIAJIECHHE YHHUBEPCAIbHBIMU YY€OHBIMU
JeUCTBUSAMU — O3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH, PETYJIATUBHBIMH.

Ilo3naBaTe/ibHBIE YHHBepPcaJIbHbIe Y4eOHbIe JeliCTBUS

Ba3oBble Jornueckue aeiicTBus:

YMEHHUE OINpeAesATh IMOHATUSA, CO3JaBaTh OOOOIIEHHUS, YCTaHABIMBATh AHAJIOTMH, KIACCU(DUIMPOBATH, CAMOCTOSATEIHHO
BBIOMpATh OCHOBAHUS U KPUTEpUU JJs KIacCU(PUKAIMU, YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOMUTH JIOTMUECKHE
paccyXaeHHusl, 1e1aTh YMO3aKIIOUEHUS (MHAYKTUBHBIE, AETyKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;



YMEHHUE CO3/1aBaTh, NPUMEHITh W MPeoOpa3oBhIBATh 3HAKW W CHMBOJIBI, MOJICIM W CXEMBI NI pEIICHUsS YYeOHBIX WU
MMO3HABATENBHBIX 327149,

CaMOCTOSITETILHO BBEIOMpATh CIOCOO pemnieHust yuyeOHOW 3aaun (CpaBHMBATh HECKOJIHKO BAapHAHTOB PEIICHUS, BHIOMPATH
HanboJiee MOAXOAAIINN C yUETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBbie ucciieoBaresibCKue 1eiCTBUA:

(GhopMyITHpPOBaTh BOMPOCHI, (PUKCHUPYIOIINUE PA3PhIB MEXKIY pEalbHBIM M JKEJIATEIbHBIM COCTOSHUEM CHUTYalluH, 0ObeKTa, U
CaMOCTOSTEIHLHO YCTAHABIIMBATh NCKOMOE | JIAHHOE;

OIICHMBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh HH(GOPMAIIHIO, TIOJYUCHHYIO B X0/ HCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOKHOE JAIbHEHIIIEE Pa3BUTHE TPOIIECCOB, COOBITUIN M UX TOCIEACTBHUS B aHAIOTMYHBIX MJIM CXOJIHBIX
CUTYalIUsX, a TAKXKE BBIABUTATh MPEANONIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAaX.

Pabora ¢ nnpopmanueii:

BBISBJISATH JEeUIUT HH(OOPMAILIUH, JaHHBIX, HEOOXOAUMBIX I pELICHUS TOCTABICHHOM 3a1a4u;

MIPUMCHSITH PA3TUIHBIE METOJIBI, HHCTPYMEHTHI M 3aIPOCHI IIPU TIOUCKE M 0TOOpPE HHPOPMAITUHN WA JTAaHHBIX U3 UCTOYHUKOB C
y4€TOM MPEJJIOKEHHON Y4eOHOM 3aauu U 3aJaHHBIX KPUTEPHUEB;

BbIOMpaTh, aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATh M HWHTEPIPETHPOBATh WHPOPMALIMIO PA3NIMYHBIX BUAOB U  (QopMm
IpeICTaBIICHUS;

CaMOCTOSITETIFHO BBIOMpPATh ONTUMAJbHYIO (OopMy mpencTaBieHus WHGOPMAMM W WLUTIOCTPUPOBATH pellaeMble 3ajadu
HECJIOHBIMH CXEMaMH, THarpaMMaMH, HHOHM rpadukoil U MX KOMOMHAITUSIMU;

OIICHUBATh HAJIEKHOCTh MH(POPMAIIMH IO KPUTEPUSIM, TPEIIOKCHHBIM YUUTEIIEM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO;

3¢ GEKTHBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HH()OPMAIIHIO.
KoMMmyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Oo0menne:

COTIOCTABJISTH CBOU CYXJICHHS C CY)KJICHUSIMH APYTUX YYACTHUKOB JHAIIOTa, OOHAPYKUBATH PA3INUME U CXOJICTBO TO3UIHI;

nyOJIMYHO MPECTABIATH PE3YJIbTaThl BEIOJHEHHOTO OMBITA (IKCIIEPUMEHTA, UCCIIEA0BAaHMUS, IPOEKTA);

CaMOCTOSITETIFHO BBIOMpaTh (OpMAaT BBICTYIUIEHUS C YY€TOM 3a/lad MPE3eHTAllMd U OCOOEHHOCTEW ayauTopuu U B
COOTBETCTBHHU C HUM COCTABJISATh YCTHBIC M MMCHMEHHBIC TEKCTHI C MCTIOJIE30BAHMEM HJLTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasI 1eATeJILHOCTH (COTPYAHUYECTBO):

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUYaJIbHON pabOThI MIPH PEIICHUH KOHKPETHOU MPOOJIeMbl, B
TOM YHCJIC TIPU CO3JaHUH WH()OPMAIIMOHHOTO TIPOTyKTa;

MPUHUMATh LEJdb COBMECTHOM MH(OPMAIIMOHHOM JesATeIbHOCTH 1o cOopy, oOpaboTke, mnepenade, GopManuzanuu
uHpOpMaIUY, KOJJIEKTUBHO CTPOUTDH JIEHCTBUS 1O €€ JOCTIKCHHIO: PacpeeNiaTh POJIM, JOTOBAPUBATHCS, OOCYXKAATh MPOIECC U
pe3yIbTaT COBMECTHOM PabOTHI;



BBITIOJIHSITH CBOIO YacTh pab0ThI ¢ HHGOpMaIuen Wi HH(MOPMAIIMOHHBIM MTPOIYKTOM, TOCTUTasi KAYECTBEHHOT'O pe3yJbTaTa
[0 CBOEMY HAMpPAaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C IPYTUMU YJIC€HAMU KOMaH/IbI;

OIICHMBATh Kaue€CTBO CBOET0 BKIaga B oOOmUHA WHOOPMAIMOHHBIA MPOAYKT TIO KPUTEPHUSIM, CaMOCTOSITEIIbHO
c(hOpMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS;

CpaBHUBATH PE3YyJbTaThl C MCXOAHOW 3a/laueil M BKJIAJ KaXKJIOTO WieHa KOMaH/bl B JOCTHKEHHE pPEe3yJbTaTOB, PA3ACNISITh
cepy OTBETCTBEHHOCTH U TIPOSIBIISITh TOTOBHOCTH K TPEJJOCTABIICHUIO OTYETA MEPE TPYIIOH.
PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX POOIeMbl, TPEOYIOLUE pelieHus;

OPUEHTHUPOBATHCA B PATUYHBIX MOAXO0JaX K IPUHITHUIO PElIeHUN (MHIMBU1YaJIbHOE IPUHATHE PEIICHUHN, IPUHATUE PEILICHU I
B IPyIIe);

CaMOCTOSITEJILHO COCTABJIATH AJITOPUTM pElIEeHUs 3ajaud (WKW €ro 4acTh), BHIOMpaTh CroOco0 pelieHus ydeOHOW 3ajauu ¢
y4€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh MpelaraeMble BAPUAHTHI PEIICHUN;

COCTaBJIATh IUIAaH JACUCTBUN (IUIaH peaiu3allid HaMEYEHHOTO allfOPUTMa pEUIEHUs1), KOPPEKTHUPOBATH MPEIJIONKEHHBIN
QITOPUTM C YYETOM TMOJYyUEHUSI HOBBIX 3HAHUM 00 N3y4aeMOM O0OBEKTE;

JIeNIaTh BBIOOP B YCIOBUAX MPOTUBOPECUMBOM HH(POPMAITUU U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpoJIb (pediiexcus):

BJIAJETh CIOCOOaMU CaMOKOHTPOJIs, CAMOMOTHBAIMH U pedaeKcui;

JaBaTh OIEHKY CUTYAllUU U MpeJyiarath miaH e€ N3MEHEHHS;

YUUTBIBATH KOHTEKCT U MPEABUJIETh TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYTh MPHU PEIICHUU yueOHOM 3a/1aun, afanTUpOBaTh
pelIeHne K MEHSIIOIUMCSI 00CTOSI TENIbCTBAM;

OOBSCHATh TPUYMHBI JOCTHKCHHS (HEJIOCTWKEHHUS) pE3yabTaToB WH(GOPMAIMOHHONW JESTEIBHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OMBITY, YMETh HAXOJUTh TIO3UTHBHOE B IMPOHU3OIIE IICH CUTYAINH;

BHOCHUTb KOPPEKTHUBBI B IEITEILHOCTh HA OCHOBE HOBBIX 00CTOSATENHCTB, U3MEHUBIIUXCS CUTYAllUl, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM.

IMOUMOHAIbHBIA HHTE/UIEKT:

CTaBUTH ce0s1 Ha MECTO JAPYTOTo YeJIOBeKa, IOHUMATh MOTUBBI U HAMEPEHHUSI IPYTOTO.

IIpunsiTHe ceds U APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJHPOBATh BCE BOKPYT JaK€ B YCIOBHUSAX OTKPBITOTO JOCTyIA K JIIOOBIM 00BEMaM
uHpOpMaIUH.
HNPEIMETHBIE PE3YJbTATBI



K kon1y oOyuenus B 8 kjacce y odyqaromnierocs 0yayT choOpMUPOBAHBI CIICTYIOIINE YMCHUS

NOSICHATH Ha IPUMeEpax pazInyus MeKy NO3ULUOHHBIMU U HEMTO3UIIMOHHBIMU CUCTEMaMU CUHUCIICHNUS,

3aIMCHIBAaTh U CpaBHUBATH 1enbie gucia ot 0 1o 1024 B pa3nuyHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCICHUS (C OCHOBaHUSAMH 2, 8,
16), BBITIONHATH aprMETHIECKUE OTIEpaIluU Ha/l HUMU;

PacCKpbIBAaTh CMBICII IOHATUHN «BBICKA3bIBAHUEY, «JIOTUUECKAS ONEpaLIUs», «JIOTUYECKOE BBIPAKEHUEY;

3aMUChIBaTh JIOTMUECKHUE BBIPAKEHUS C UCIOJIb30BAHUEM JTU3BIOHKIIMHU, KOHBIOHKIIMU U OTPULIAHUS, ONPEAENSATh UCTUHHOCTD
JIOTUYECKHUX BBIPAKEHHH, €CJIM U3BECTHBI 3HAUYCHUS UCTMHHOCTH BXOSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIMIIBI UCTUHHOCTHU
JUTSI JIOTUYECKUX BBIPAKECHU;

PaCKpBIBaTh CMBICI TMOHSATHH «HMCHOJTHUTEIbY, «AJITOPUTMY, «IIPOrpaMMay, MOHUMAas PA3HUIY MEXIY YHOTpeOJIeHHEM 3THX
TEPMHUHOB B OOBIIEHHOW peur U B MH()OPMATHKE;

OTMCHIBATH ATOPUTM PEUICHUS 3a4a4H Pa3TMYHBIMU CTIOCOOaMH, B TOM YHUCIIE B BUJE OJIOK-CXEMBI;

COCTaBJISITh, BBIIIOJIIHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C MCHOJIb30BAHUEM BETBIECHUU U LUKIIOB JJIS
YIpaBJICHUS UCTIOTHUTEISIMU, TaKUMU Kak PoooT, Yepenaika, UepTEéxHUK;

MCIOJIb30BATh KOHCTAHTHI U IEPEMEHHBIE PA3IMYHbBIX TUIIOB (UUCIOBBIX, JIOTHUECKUX, CHMBOJIBHBIX ), & TAKXKE COJIEPKALIUE UX
BBIPAKEHUS, UCIOIB30BaTh ONEPaTOp MPUCBAUBAHNS;

MCIOJIb30BATh IPU pa3pabOTKe MPOorpamMmm JIOTUYECKUE 3HAUECHUSI, OTIEPALIMU U BBIPAKEHUS C HUMU;

aHAJIM3UPOBATh MPEAJIOKEHHbIE AJITOPUTMbI, B TOM YHCJE OMNPEAENsATh, KaKHe pe3yJabTaTbl BO3MOXKHBI NPU 3aJaHHOM
MHO>KECTBE MUCXOJIHbIX 3HAYEHUH;

CO3/1aBaTh M OTJQXHBATh NPOTPAaMMbl Ha OJHOM U3 A3BIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, CH#,
HIkonbHBIA ANTOpUTMUYECKHNA SI3BIK), peanu3yIofe HEeCIOKHbBIE aIrOpuTMbl 00paOOTKH YHCIOBBIX JAHHBIX C MCIOIb30BAHHEM
LMKJIOB U BETBJICHUH, B TOM YHUCJIE pEAM3YIOLINE POBEPKY AEIUMOCTH OJHOTO LIEIOr0 YHUciaa Ha JPYroe, IPOBEPKY HATYPAIbHOTO
Yuclia Ha MPOCTOTY, BbIJENECHUS IU(P U3 HATYPaJIbHOTO YKCIIA.
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OEPA30BATEJILHOM NIPOI'PAMMBbI

Kon
NpoBepPsIEMOro
pe3yJjbTara

IIpoBepsiemblie npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 00111er0 00pa30BaHUA

1

I[To Teme «Teopernueckrne 0CHOBBI HH()OPMATHKI

11

IToscusate Ha npuMepax pasjmiudga MCEKAY [MO3WIUOHHBIMH U
HCIMO3UIIMOHHBIMHU CUCTEMAMU CUHUCJICHUSA

1.2

3anuceBaTh U cpaBHUBATH Henbie yncna ot 0 no 1024 B pa3muvHbIX
MO3UIIMOHHBIX CHUCTEMax cuuciaeHust (¢ ocHoBanwsmu 2, 8, 16),
BBITIOJHATD apU(PMETHUCCKUE OTepaIiii HaJl HUMH

13

PaCKpBIBaTB CMBICJI TMOHSITHI «BBICKA3bIBAHHUC)), «(JIOTrH4YCCKasa
ornepanus», «JI0rt4€CKOC BhIPAKCHUCH

14

3anuchIBaTh JIOTHYECKUE BBIPAXKEHUSI C MCIIOJIb30BAHUEM U3 BIOHKIINH,
KOHBIOHKIIUM U OTPHULIAHMS, ONPEIAEIATh HCTUHHOCTH JIOTHMYECKUX
BBIPAJKCHUH, €CIIM U3BECTHBI 3HAYEHUS UCTHUHHOCTU BXOIAIIUX B HErO
HNEPEMEHHBIX, CTPOUTH TAaOJUIBI HMCTUHHOCTH JJIs JIOTHYECKUX
BBIPAKEHUN

ITo Teme «AJITOPUTMBI ¥ IPOTrPAMMHUPOBAHUE)

21

PackpbiBaTh  CMBICT ~ MOHSTHH  «UCIONHUTENIBY,  «AJITOPHUTM»,
«fporpamMma, TOHHMAsi pa3HUIY MEKIY YHOTpeOJIIeHHeM JTUX
TEPMHUHOB B OOBLICHHOW peur U B UHGOPMATHKE

2.2

OnucelBaTh aIrOPUTM PEHICHUS 3aJa4M Pa3IMYHBIMUA CIOCOOAMH, B
TOM YHCIIE B BUJIE OJIOK-CXEMBI

2.3

COCTB.BH;ITB, BBIITOJIHATE BPYYHYKHO H Ha KOMIBKOTEPC HECJIOKHBIC
AJITOPUTMBI C UCII0JIb30BAaHUCM BETBIICHUU U HHUKIIOB JJIA YIIPABJICHUA
HUCIIOJIHUTCIISIMU

24

Hcnonb30BaTh  KOHCTAaHTBI W IIEPEMEHHBIC  PA3JMYHBIX  THUIIOB
(4MCIIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), @ TaKXe COAEpXKalhe HX
BBIPAYKEHUS, UCIIOJIB30BATh ONEPATOP NPUCBAUBAHUS

2.5

Hcnonb3oBaTh Tpu pa3pabOTKe MpPOTpaMM JIOTUYECKHUE 3HAYCHHS,
OIEPALMU U BBIPAKEHUS C HUMHU

2.6

AHanM3upoBaTh NPEIJIOKEHHbBIE AJITOPUTMBI, B TOM YHUCJIE ONPEACIISTh,
KaKH€ Pe3yJIbTaThl BO3MOXKHBI IIPU 33IAHHOM MHOKECTBE HCXOJHBIX
3HAYEHU U

2.7

CozpmaBath W OTJ@XWBaThb MPOrpaMMbl Ha OJHOM U3  S3bIKOB
nporpammupoBanus (Python, C++, Ilackambs, Java, C#, IlIkonbHbIiI
AnroputmMuueckuil SI3bIK), peanu3yrolue HECIOXKHbIE aJIrOPUTMbI
00pabOTKM YMCIOBBIX JAHHBIX C MCIOJb30BAaHUEM IUKJIOB U
BETBJICHUH, B TOM YHCJIE PEATU3YIOIINE NTPOBEPKY JEIUMOCTU OJHOTO
L[EJIOr0 YKcia Ha IPYyroe, IpoBEpKY HaTypaJIbHOI'O YU Cia Ha MPOCTOTY,
BblJIeJIeHNs U(P U3 HATYypaJIbHOIO YKCIa

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEP:KAHMUS

1 TeopeTnueckue 0CHOBBI HH()OPMATUKI

11

Heno3uiyonHele U MO3UIIMOHHBIE CUCTeMbI cuncieHus. AnpaBut. OCHOBaHHUE.
Pa3pépuyTas ¢opma 3anucu uucna. [lepeBon B AECATHUUHYIO CHCTEMY YHCEl,




3alIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUA

1.2

Pumckas cuctema cUuciIeHus

13

JIBonuHas cucrema cuucienus. [lepesox nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CHCTEMY cuucieHus. Bocemepuunas cucrema cuucienus. [lepeBox
YHCeNl U3 BOCBMEPUYHOW CHCTEMBI B JBOWYHYIO M JIECATUYHYIO CHCTEMBI U
obpatHo. IlecTHaguarepuynas cuctema cuucieHus. IlepeBox dwmcen wu3
IIECTHAATEPUYHONH CHCTEMBl B JBOMYHYIO, BOCBMEPHUYHYIO M JECATHUHYIO
CHCTEMBI  00PaTHO

14

ApudmeTrueckre ornepamnyy B JBOUYHONU CHCTEME CUUCICHUS

15

Jlornueckne  BbICKa3biBaHUA.  Jlormdueckue  3HAYEHHS ~ BBICKA3bIBAHMM.
DneMeHTapHble U COCTaBHBIE BbICKAa3bIBaHMs. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIHUS, JIOTHUYECKOE
CIIOKEHUE), «He» (Jlornueckoe oTpunianue). [Ipuoputer gsoruueckux onepamuil.
Onpenenenne HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS MPU  HM3BECTHBIX
3HAYEHUSIX UICTUHHOCTH BXOJSIINX B HETO AJIEMEHTAPHBIX BHICKA3bIBAHUIM

1.6

Jlornueckue Beipaxxenus. [IpaBuna 3anucu joruueckux BoipaxkeHuil. [loctpoenue
TaOJIMLl UCTUHHOCTH JIOTHYECKUX BbIPa)KEHHH

1.7

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJOTMUYECKHMH OCHOBAMH KOMIIBIOTEpA

AJNTOPUTMBI U TIPOTPAMMUPOBAHUE

21

[Tonarue anroputma. HMcnoaHuTenn aiaropuTMoB. AJTOPUTM Kak IUIaH
yIpaBieHUs UCIOJTHUTEIEM

2.2

CaotictBa anroput™ma. CriocoObl 3arucu anropuTMa (CJIOBECHBIH, B BUIE OJIOK -
CXEMBI, IIporpaMma)

2.3

Anroputmuueckue KOHCTpyKUuH. KoHcTpykuus «cnenoBaHue». JIMHeWHbIN
anropuT™. OrpaHMYE€HHOCTb JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
IIPEyCMOTPETh 3aBUCUMOCTD ITOCJIEI0BATEIbHOCTH BBIITOJHAEMBIX IEHCTBUI OT
HCXOJHBIX JAHHBIX

24

KOHCprKHI/Iﬂ «BCTBJICHHUC»:. IIOJHAas1 M HCIIOJHAas (bOpMI)I. BrinonHenue u
HCBLIIIOJIHCHUC YCIIOBUA (I/ICTI/IHHOCTB N JTOKHOCTb BI)ICKaSI)IBaHI/ISI). HpOCTBIe u
COCTaBHBIC YCJIOBUA

25

KOHCprKHI/Iﬂ (IIOBTOPCHUC): HHUKJIbI C 3aJlaHHbBIM YHCIOM HOBTOpCHI/Iﬁ, C
YCJIOBUCM BBIITOJIHCHUS, C HepeMeHHOﬁ IMUKJIa

2.6

Pazpaborka 111 (QOpManbHOIO HCHOJHUTENST aNrOPUTMA, HPHUBOIALIETO K
TpeOyeMOMy pe3ylnbTaTy IpU KOHKPETHBIX HMCXOAHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJIrOPUTMOB C MCIIOJb30BAHMEM LMKJIOB U BETBICHUH A
ynpaBieHus (GOpPMalbHBIMM  HCHOJHUTEISAMU. BbINOJHEHHE anropuTMOB
BPYYHYIO U Ha KoMIbloTepe. CHHTaKCUYECKUE U JIOrHuecKre omnOku. OTKa3bl

2.7

S3eik  mporpammupoBanusi  (Python, C++, Java, C#, IlkonbHbrii
Anroputmuueckuil  f3bik). Cuctema NporpaMMHUpPOBaHUsS: PENAKTOP TEKCTa
[POrpamMm, TPaHCIIATOP, OTIIATIHK

2.8

[lepemennas: tum, ums, 3HadyeHWe. llenple, BELIECTBEHHBIE M CUMBOJIbHBIC
[IEPEMEHHBIE
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Omnepatop mnpucBauBaHus. ApudMeTHUecKHe BBIPAKEHUS M MOPSAOK HX
BbIUKCIeHN. Onepannu ¢ LeIbIMA YUCIaMU: LENTOYUCIEHHOE IEIEHNE, OCTaTOK
ot nenenus. [IpoBepka 1eaMMOCTH OZHOrO LEJIOro YU CIa Ha APYroe

2.10

BerBnenusi. CocrtaBHble ycnoBUs (3alMCh JIOTMYECKMX BBIpAXKEHHH Ha
M3y4aeMOM sI3bIKE TporpaMMupoBanus). Haxoxxnenrne MUHIMyMa 1 MaKCUMyMa




U3 IBYX, TPEX U 4ETHIPEX Uncell. Penmenue kBaapaTHOrO ypaBHEHM S, UMEIOILET O
BELECTBEHHBIE KOPHU

211

Jnanorosas oTyaika nporpaMm: IOUIaroBo€e BEIIIOJIHEHUE, IPOCMOTP 3HAYECHUI
BEJIMYHH, OTJIaI0YHBINA BBIBOJ, BRIOOP TOYKH OCTAHOBA

212

[Mukn ¢ ycnosuem. Anroput™ EBkimaa nis HaxoxaeHHs HauOobIIero o0IIero
JeTUTeNs ABYX HATypaJbHBIX yncen. Pa30buenne 3anucu HaTypajabHOTO 4Kcia B
MO3ULIMOHHOW CHCTEME C OCHOBaHHMEM, MEHbIIMM uiau paBHeIM 10, Ha
OTAEIbHBIC PP

2.13

[Tuki c nepeMeHHOM. AITOPUTMBI IPOBEPKH AETMMOCTH OJHOTO LIEJIOr0 YK CIla
Ha Jpyroe, MpOBEPKHU HATYPAIBHOI'O YUCIIA HA IIPOCTOTY
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O6paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
ITocumBonbHast 00paboTka cTpok. Ilogcuér yacToTsl MOsABIIEHUS CUMBOJA B
crpoke. BctpoenHble GyHKIMM 17151 00pabOTKH CTPOK

2.15

OmnpeneneHne BO3MOXKHBIX Ppe3yJIbTATOB pPabOThl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MIPUBOJASAIINX K JAHHOMY pe3yJbTaTy




HPOBEPAEMBIE HA OI'2 IO UH®OPMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJIBHON
IHPOI'PAMMBI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUSA K MPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATBh)

11

Bnagenue OCHOBHBIMH TOHSATUAMH: HWH(MOpMalus, Tepenada,
XpaHeHue u 00paboTka WHGOPMAIUH, alTOPUTM, MOJIEINb, ITU(POBOH
OPOAYKT H WX HUCHONb30BAaHWUE JUIs pPEIICHUs YYeOHBIX U
MPAKTHYECKUX 337124

1.2

BJIaI[eHI/IC IIOHATHUAMMU: BBICKA3bIBaHHEC, JIOTUYCCKad  OIcpanusd,
JIOTUYCCKOC BBIPAKCHUC

YMmerth

2.1

YMeHue onepupoBaTh €IUHHIIAMU HM3MEPEHUs HH(POPMAIMOHHOIO
00bEMaA U CKOPOCTHU NE€peayuy JaHHbIX

2.2

YMeHue 3anmuchiBaTh W CpaBHUBATH 1menble uncia oT 0 mo 1024 B
Pa3JIMYHBIX MTO3UIIUOHHBIX CUCTEMAaX CYMCIICHHS C OCHOBAHUSMHU 2, 8,
16, BBITIOJIHATH ApUPMETHUCCKUE ONIEPALIUU HaJl HUMU

2.3

YMeHHe KOIUPOBaTh M JICKOIUPOBATH COOOIICHHUS MO 3aJaHHBIM
npaBWiaM; [OHMMAaHHE OCHOBHBIX  IPHUHIMIIOB  KOJWPOBAHHUS
WH(pOpMaIUU pa3IMIHON IPUPOJIBI: TEKCTOBOM, I'paHUECKOM, ayaro
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YMeHue 3anuchiBaTh JIOTMYECKUE BBIPAKEHHUS C HMCIOJIB30BAHUEM
JU3BIOHKLIUH, KOHBIOHKIIMM U OTPULIAHMS, ONPENENATh MCTUHHOCTh
JIOTUYECKUX BBIPAXKECHUN, €CIIM W3BECTHbl 3HAYCHHWS HCTHUHHOCTH
BXOJAIIMX B HErO NMEPEMEHHBIX, CTPOUTH TAOJIUIBI HCTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUM; 3aIUCBIBATH JIOTMYECKUE BBIPAKCHUS Ha
U3y4aeMOM SI3bIKE IPOrPAMMHUPOBAHUS

2.5

YMeHue COCTaBjsATh, BBHIMOJHATH BPYYHYHD M Ha KOMIIBIOTEpE
HECJIOKHBIE  QJITOPUTMBI  JJISl  yNPABJICHUS  HMCIIOJHUTEISAMU
(Uepemamka, YepT&KHMK W Jpyrue); co3gaBaTh M OTJIAXKUBAThH
MPOrpaMMbl Ha OJHOM M3 S3BIKOB IporpammupoBanus (Python, C++,
[Mackans, Java, C#, IlkonpHbli AJTOpUTMHYECKUN  SI3BIK),
peanu3yroe HECIOKHBIE AJITOPUTMBI 00PaOOTKU YHUCIOBBIX JTAHHBIX
C UCHOJb30BAaHUEM IIMKIJIOB M BETBJICHUI, yMEHUE pa3OuBaTh 3a/lauu
Ha T0/133/J1a4H, UCII0Jb30BaTh KOHCTAHTHI, IEPEMECHHBIC U BBHIPAKCHHUS
pa3IMYHBIX  TUMOB  (YHMCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aHAJM3UPOBATh TMPEIJIOKECHHBIH  aJIrOPUTM, OINPEACHATh, KaKue
pe3yibTaThl BO3MOXKHBI TPU  33JaHHOM MHOXECTBE HCXOJIHBIX
3HAYCHUM

2.6

YMeHne 3anucaTb Ha HM3y4aeMOM  S3bIKE I[POrPaMMHUPOBAHUSA
AJITOPUTMBI IPOBEPKU JIEJIMMOCTH OJHOIO LIEJIOr0 YHCJA HA JIPYyroe,
IIPOBEPKU HATYpaJIbHOIO 4YMCIa HA IPOCTOTY, BbLIEICHUS LUbp U3
HaTypaJbHOIO YMCIA, MOUCK MAKCUMYMOB, MHHHUMYMOB, CYMMBI
YHUCIIOBOM MOCIIEN0BATEIbHOCTH

2.7

Branenne ymMeHHEM OpHUEHTHPOBATBHCSA B MEPAPXUUYECKON CTPYKType
(aiinoBol CHCTEMBI, paboTaTh C (PaiiIOBON CHCTEMON MEPCOHATHLHOTO
KOMIIBIOTEpA C HCIOJb30BaHHEM Tpaduveckoro uHTepdeiica, a




MMEHHO: CO3aBaTh, KOIUPOBATh, IEpPEMEIIATh, IIEPECUMEHOBBIBATD,
yAAJSITh U apXUBUPOBATH (ailsibl U KaTajgoru

2.8

Briagenne yMeHUsIMU M HaBBIKAMH HCIIOJIb30BAHUS HH(POPMAIIMOHHBIX
M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH I TIOMCKA, XpaHEHHs,
00paboTKM U Mepelayy U aHaIu3a Pa3IMuHbIX BUJOB HHPOPMALIUH

2.9

YMeHue BLI6I/IpaTB CH0006 OpeaACTaBJIICHUA TaHHBIX B COOTBETCTBHUU C
MOCTaBIICHHON 3a/iayeil (TaOnuIlbl, CXeMbl, TpaduKu, AUArpamMMbl) C
HUCIIOJIB30BAHUEM COOTBCTCTBYIOIIUX MMporpaMMHBIX CpEaACTB
00pabOTKH JTaHHBIX

2.10

YMmeHue (Qopmanu3oBaTb M CTPYKTYpHUpPOBaTb  HH(OpMalHUIo,
UCTIONB3YSl DJICKTPOHHBIE TaONWIBI i 00pa0OTKH, aHanwm3a U
BH3yaJIM3allMM YHCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHUEM
quana3oHa TaOJMIBl W YOOPSJIOYMBAaHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSATh B AJIEKTPOHHBIX TaOIMIaX (HOPMYITbI
JUIE  pacy€ToB C  HMCHOJIb30BAaHUEM  BCTPOCHHBIX  (YHKIIHH,
a0COJIIOTHOM, OTHOCUTEIHHON, CMEIIAaHHOW a/Ipecallii; UCIOIb30BaTh
ANIEKTPOHHBIE TAOJHUIIBI I YUCIEHHOTO MOJIEIMPOBAHMS B MPOCTHIX
3a/1auax M3 pa3HbIX MPEAMETHBIX 00JlacTel




HEPEYEHD 3JIEMEHTOB COJAEP/KAHUSA, IPOBEPSAEMBIX HA OI'2 I1O

NHPOPMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

[udposasi rpaMOTHOCTH

H#HPar###1.1

@aiinel W manku (katamoru). [IpUHOMIBI MOCTpOEHUs (ailIoBBIX
cuctreM. [lonmHoe ums ¢aiina (manku). [1yTe k ¢aitny (manke). Padora ¢
daiiiaMu M KaTtagoraMd CpEICTBAMH OIEPAIIMOHHOW CHCTEMBI:
CO371aHue, KONMPOBAaHUE, TEpEMEIIEHUE, IEPEUMEHOBAHNUE U YAAICHHE
daiinoB u manok (karamoroB). Tumbl daitnoB. CBoiicTBa (aityios.
@aiinoBeiii MeHemkep. Ilouck (aitioB cpexcTBaMu OnepanMoOHHOM
CHUCTEMBI

1.2

O6beaunenrne KoMmnbioTepoB B ceTh. Cetb MHTepHeT. Beb-cTpanuiia,
BeO-caiiT. Ctpykrypa anpecoB BeO-pecypco. bpaysep. ITouckossie
cucreMmbl. [lonck wuHGpoOpManuu 1O KJIIOYEBBIM CJIOBAM U IO
nzo0paxkeHnto. JloctoBepHOCTh HH(pOpPMALUK, MOIYYEHHOH U3
Wnrepuera. |P-agpeca y310B. CereBoe XpaHeHHE JaHHBIX

TeopeTnyeckue 0OCHOBBI HH(POPMATUKH
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JIuCKpeTHOCTh  JaHHBIX. BO3MOXHOCTH ONUCAHMSI HENPEPBIBHBIX
00BEKTOB U IIPOLIECCOB C OMOILBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. Momsocts andaBurta. JIBoMuHBIM andaBut.
KomuyectBO ~ BCEBO3BMOXKHBIX ~ CJIOB  (KOAOBBIX  KOMOWHAIIMIA)
dbukcupoBaHHON MIMHBI B ABOoMYHOM andasute. [IpeoOpasoBanue
moboro andasuta K ABOMYHOMY. KOIMUECTBO pas3IMYHBIX CJIOB
(UKCHPOBAHHOM JUTMHBI B aj1()aBUTE OMPENeIEHHON MOIIIHOCTH.
KonupoBanue cuMBOJIOB OTHOTO ai(haBUTA C MTOMOIIBIO KOJOBBIX CJIOB
B ZpyroM aindasuTe, Koj1oBas Tabauua, nekoauposanue. Koguposanue
TekcToB. PaBHOMepHbIit koa. HepaBHomepHbIit koa. KonupoBka ASCII.
BocbmuOutHeie konupoBku. Ilonsitue o komupoBkax UNICODE.
JexonupoBanue cOOOUICHWI € HCIONIB30BAHHEM pPAaBHOMEPHOTO U
HEpaBHOMEPHOTro Koja. MHpopmanroHHbIi 00BEM TekcTa

2.2

Nudopmanmonneiii 00bEM HaHHBIX. BUT — MHUHHMambHAS CIMHHIIA
KOJIMYecTBa MH(OpMALUU — MBOMYHBIA pa3psan. EnquHULBI U3MepeHus
uHpopmarmoHHoro oobéma gaHHbIX. but, 6aliT, kuobaiiT, Merabaur,
rurabaiit. CKopocTh nepeaun JaHHbIX. ENUHUIIBI CKOPOCTH Mepeaadn
JIaHHBIX

2.3

KonupoBanue nera. L[BeroBsie momemn. Moaens RGB. I'myOuna
xkoauposanus. [Tammtpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue H3o0paxeHuid. Ilukcens.
Onenka wuH(OpMaLMOHHOIO 00BbEMA TIpadUUecKUX JAHHBIX I
pPacTpoBOro N300paxKeHUs

24

KonupoBanue 3Byka. Paspsanocts u yactora 3anucu. KommuectBo
KaHAJIOB 3aIHCH.

OlLleHKa KOJMYECTBEHHBIX MTapaMETPOB, CBSA3AHHBIX C MPEICTABICHUEM
U XpaHEHHUEM 3BYKOBBIX (ailioB
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Heno3uimonHueie ¥ TO3WIIMOHHBIE CHCTEMBI CUHCICHHS. AJ(aBuT.
OcnoBanue. Pa3sépuyras ¢opma 3amucu uyucna. llepeBoxg B
JECATUYHYIO CUCTEMY 4YHCEJ, 3alMCaHHBIX B JPYrHUX CHCTEMax
CUMCJICHHUS.

Pumckas cucrema cunciieHus




2.6

JBonuHas cucrema cuncienus. [lepeBon nensix ynucen B npenenax or
0 no 1024 B nBomyHyO cucTemy cuuciaeHus. BocemepruuHas cucrema
cunciienus. [lepeBon uncen u3 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U
JecITUYHy0 cucteMbl M oOpatHo. IllecTHanuarepuuHas cucrema
cuucnenus. IlepeBox uMcen W3 IIECTHAJUATEPUYHON CHUCTEMBI B
JIBONYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMBI U OOpaTHO.
Apupmernueckue ornepannuy B JBOUYHON CHCTEME CUNCIICHUS

2.7

Jlormyeckue BbICKa3bpIBaHMA. Jlornueckne 3HAUEHUS BBICKA3BIBAHUI.
DJIeMEHTapHbIE U COCTaBHBIC BBICKA3bIBaHUS. JIOTMUECKUE Omeparuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXEHHE), «UIN» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOKEHUE), «He» (Jlorndeckoe orpunanme). [Ipmopurer
Joruyeckux omnepanui. OmnpeneneHue MCTUHHOCTH  COCTaBHOTO
BBICKAQ3BIBAHUS, €CJIM HM3BECTHBHI 3HAUCHHUSI HCTUHHOCTH BXOIAIINX B
HEr0 DJJIEMEHTAapHBIX BBICKAa3bIBaHUM. JIOrMYECKHE BBIPAKEHUA.
[IpaBuna 3ammcu soruyeckux BblpaxeHuil. I[locTpoeHue Tabmui
VMCTUHHOCTH JIOTHYECKHUX BbIPAKEHU I

2.8

Jlornyeckue dIEMEHTHl. 3HAKOMCTBO C JIOTHUYECKHMMH OCHOBaMH
KOMITBIOTEpA

2.9

HerepBIBHLIe U JUCKPCTHBIC MOZICJIM. MMuTanmoHHBIE MOJEIH.
I/IFpOBBIe MOJCIIN. OI_[eHKa aJICKBATHOCTU MOZACIN MOICIUPYCMOMY
06'beI(Ty " OCisiM MOJCIIMPOBAHUA

2.10

Ta6muunbie Mmogenu. Tabmuia kak npeacTaBieHUEe OTHomEHUs. basbl
naHHbIX. OTOOp B TalnuIEe CTPOK, YIOBJIETBOPSIOMIMX 3aJaHHOMY
YCIIOBUIO
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I'pacd. Bepmmna, pedpo, MyThb. OpueHTHpOBaHHBIE "
HeopueHTHpoBaHHbIe Tpadbl. JimHa (Bec) peGpa. Becoas marpuina
rpada. JJmuna mytn mexnay BepumHamu rpada. Ilonck onTumanbHOro
nyty B rpade. HauanbHas BepimHa (MCTOUHMK) U KOHEYHAs! BEpIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brruncienne konmuecTsa myTei B
HaIpaBJICHHOM allMKINYE€CKOM Tpade

212

HepeBo. Kopensb, BepmuHa (y3en), TUcCT, pedpo (myra) nepeBa. Beicota
nepesa. [lognepeBo. [Ipumepsl ucnonbp3zoBanus nepebeB. [lepedop
BapHAHTOB C ITOMOIIBIO JIepeBa

AJNTOPUTMBI U IPOrPAMMHUPOBAHUE
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CgoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIH, B
BHJIEe OJIOK-CXEMBI, IPOrpamMma).

CocraBneHue aaropuTMOB U MPOrPaMM C UCIOJIb30BAHUEM BETBJICHUH,
LUUKIOB W  BCIOMOraTelbHbIX QJICOPUTMOB JUIsl  YIPABIICHUS
ucnosauteneM (Pobor, UYepenmamka, YepTéxHUK ©  Apyrue).
BrinonHeHne anropuTMOB BPYUHYIO U HA KOMITBIOTEPE

3.2

S3pik  mporpammupoBanust  (Python, C++, Ilackane, Java, CH#,
[IxonbHBINA ANTOPUTMHUECKUN SI3BIK).

CucremMa  mporpaMMHMpOBaHHUA:  PEJAKTOpP  TEKCTa  IIporpamm,
TPAHCIIATOP, OTIAAUHUK.

[lepemennas: Tun, wuMmda, 3HadeHue. llenble, BelIeCTBEHHBIE W
CHMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHusl. Apu(pMETHUYECKHE BBIPAXKCHUS U TOPSIOK
uxX BpluucieHud. Onepanuu C LEIbIMH YHCIAMU: LIEJIOYUCIEHHOE
JICIICHHE, OCTAaTOK OT jeneHus. BerBiaenus. CocTaBHBIE YCIOBHS




(3amuch  JOTMYECKUX  BBIPAKEHWM  HAa  U3Yy4aeMOM  SI3BIKE
nporpamMMmupoBanus). Haxoxnenne MuHIMyMa

Y MakKCUMyMa U3 JIBYX, TPEX U YETHIPEX uncen. PenieHue KkBaapaTHOro
YpaBHEHHMs, MMEIOIIEro BellecTBeHHble KOopHU. Llukn ¢ yciaoBuem.
AnroputMm EBKiMIa 1 HaXOXKASHHS HAUOONBIIEro OOIIEero AeauTelNs
JIBYX HaTypalbHBIX yuces. Pa3OueHue 3amucu HaTypaJlbHOT'O YMCIa B
MO3UIIMOHHOM CHUCTEME C OCHOBaHMEM, MEHBIIMM MU paBHbIM 10, Ha
otaenbHble Uppel. LlUkn ¢ mepeMeHHOH. ANTOpUTMBI MPOBEPKH
JIEIIMMOCTH OJTHOTO L[E€JI0r0 YU ClIa Ha APYroe, MIPOBEPKHA HATYPAIbHOIO
YHUCIa Ha IPOCTOTY

3.3

O06paboTka CHMBOJILHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBEIC)
nepemenHbie. [locumBonbHass oOpaborka crpok. I[logcd€T dYacToThI
MOSIBJICHHSI CHMBOJIa B CTpOKe. BecTpoeHHbIe GyHKIMH 17151 00pabOTKH

CTPOK

3.4

Omnpeznenenre BO3MOXHBIX pPE3yJIbTaTOB pabOTHl alropuTMa Ipu
JAHHOM MHOXECTBE BXOJHBIX JIAHHBIX, OMPEIEICHHE BO3MOXKHBIX
BXOIHBIX JTAHHBIX, IPUBOIAIINX K TAHHOMY PE3yJIbTaTy
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Tabmuunble  BennuuHBl  (MaccuBbl). OJHOMEpHBIE  MAacCHUBBHI.
CocraBneHue M OTJIaJKa M[POrpaMM, pEAIU3YIOLIUX THUIIOBbHIE
AITOPUTMBI 00PaOOTKH OTHOMEPHBIX YMCIOBBIX MAaCCHBOB, HA OJHOM
u3 s3pIkoB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
xonbHbI ~ ANropuTMHUECKUi SI3BIK): 3alOJHEHHE YHUCJIOBOrO
MaccuBa CIy9allHbIMH YHUCJIaMH, B COOTBETCTBUU C (POpMyIioN wim
nyTéM BBOJA YMHCEJ, HAaXOXKJEHUE CYMMbl 3JEMEHTOB MAacCHBa,
JIMHEHHBIN ITOMCK 3aJJaHHOI0 3HAUEHUS B MAacCCHUBE, MOJICYET DIIEMEHTOB
MacCHBa, YIOBJIETBOPAIOUIMX 3aJaHHOMY YCIOBUIO, HaXO0XJICHUE
MUHUMAJIbHOTO (MaKCHMalbHOr'0) 3jieMeHTa MaccuBa. CopTupoBka
maccuBa. OOpaboTka TOTOKa JaHHBIX: BBIUMCIECHUE KOJUYECTBA,
CYMMBI, CpeIHero apu(MeTUIECKOro, MHUHUMaJIBHOTO u
MaKCUMaJIbHOT'O  3HAQYEHMsI  DJIEMEHTOB  IOCIEI0BATEIbHOCTH,
YIOBJIETBOPSIIOLIUX 3a/IaHHOMY YCIIOBHIO

3.6

VYnpasnenue. Curnan. OOpatHas cBs3b. lloilyueHHe CHUTHAJIOB OT
U(POBBIX JaTYMKOB (HApUMeEp, KaCaHUsl, pAaCCTOSIHUS, CBETa, 3BYKa).
[Ipumepsl ncnonb30BaHUsA NpPUHLMNA OOPAaTHOM CBSI3U B CHCTEMax
yIpaBlIeHUs] TEXHUYECKMMHU YCTPOMCTBAMU C MOMOIIBIO JAaTYUKOB, B
TOM YHCJI€ B POOOTOTEXHUKE

WNHudopmarinoHHbIe TEXHOIOTUN
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TekcToBbIE JOKYMEHTBI M WX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHHIIa,
ab3ai11, CTpOKa, CJI0BO, CHMBOI).

TeKCTOBBIM MPOLIECCOP — MHCTPYMEHT CO3/IaHUsSI, PENAKTHPOBAHHS W
dopmatupoBanusi TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CBolictBa cumBomnoB. pudt. Tunsl mpudroB (pydiensie, ¢
3aceuyKkamMu, MOHOIMpPUHHEIE). [lonyXrupHOE U KypCUBHOE HauepTaHUE.
CaoiictBa a03areB: TpaHWIbl, aO3alHBIA  OTCTYN, WHTEPBAI,
BbIpaBHUBaHME. [lapamerpsl cTpanuibl. CtuiieBoe (opMaTupOBaHUE.
CtpykTypupoBanue HWH(OpPMAIUU C TMOMOIIBIO CIHUCKOB M TaOJMIIL.
MHoroypoBHeBble cnuckd. JloOaBmeHuMe TaOmMIl B  TEKCTOBBIC
JOKYMEHTBl. BcraBka uU300pakeHMI B TEKCTOBbIE JOKYMEHTHI.
OOTekanue M300paKEHUM TEKCTOM. BxioueHMe B TEKCTOBBIN




JOKYMEHT JauarpaMM, GopmyJi, HyMepaluyd CTPaHHUILl, KOJOHTUTYIJIOB,
CCBUIOK U APYTHX 3JIEMEHTOB
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PactpoBsie pucynku. Mcnons3oBanue rpaudeckiux NIPUMHUTHBOB.
Onepanuu pegakTupoBaHus rpadudeckux OOBEKTOB, B TOM UHUCIE
uudpoBeix ¢otorpaduii: U3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT,
oTpaskeHue, pabora ¢ obacTaMu (BblJeIEHNE, KOMUPOBaHHE, 3aJIMBKa
I[BETOM), KOPPEKIUs IBETa, SPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU CpPEACTBAMU
TEKCTOBOI'O TpoIeccopa WIM JPYyrHMX HporpaMm (MPUIIOKEHHI).
JlobGaBieHre BEKTOPHBIX PICYHKOB B JOKYMEHTBI
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[ToaroroBka MynbTUMEAUHHBIX Npe3eHTanuil. Crnaiia. [lo6aBinenue Ha
claij TekcTta W u3o0pakeHuil. PaboTa ¢ HECKONBKUMHU CllaiijlaMu.
JlobGaBieHue Ha crlaiil aynMOBU3yasbHBIX JIaHHBIX. AHUMAaIUs.
I'mnepccpliku
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Turbl JaHHBIX B sSUEKax 3JEeKTPOHHOW TaOmuibl. PegaktupoBanue u
¢dopmatupoBanue Tabmuu. BceTpoeHHble (QyHKIMM Ay IIOMCKa
MakCUMyMa, MHHMMyMa, CYMMbl M CpEIHEro apu(pMeTH4ecKoro.
CoprupoBka JaHHBIX B BblJEIEHHOM aAuanasoHe. [locTpoenue
auarpamMMm  (TUCTOrpaMma, — Kpyropas — AMarpamma,  TOY€4Has
nuarpamma). Betoop tuna nuarpammsl. [IpeodpazoBanue ¢popmyit npu
konupoBaHuu. OTHOCUTENbHASA, A0COMIOTHAS U CMEILIaHHAs a/ipecariys
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Y CIIOBHBIC BRIYHCIICHHS B 3JIEKTPOHHBIX Tabmuiax. CyMMUpOBaHHE U
noACYET 3HAYCHMM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
O0onbIIMX  HAOOpOB  JaHHBIX. UYWCIEHHOE  MOJCIMpPOBAaHHUE B
AJICKTPOHHBIX TAOJIUIAX




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYEHUKA

Bocosa JLJI., bocoBaA.lO. NUudopmaruka: Yueonuk amst 8 kiacca. — M.: BUHOM. Jlaboparopust
3Hanui, 2019.

METOANYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

Bocosa JLJI., bocoBaA.lO. NMudopmaruka: Yueonuk amst 8 kiacca. — M.: BUHOM. Jlaboparopust
3Hanmi, 2019.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETU
HUHTEPHET

Ilopran «Poccuickasi SIeKTPOHHAS IIKOJIA)

I[Hoptan ®I'UC «Mos 1Koga»

ITopran «Mudopmartuka. bocosa JI.JI. JlabopaTopus 3HaHMiD)
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COJAEP)KAHUE OBYYEHUSA
HudpoBasi rpaMOTHOCTH
I'no6anbHasi cetb UHTEpHET M cTpaTeruu 0€30MacHOro MoBeeHnsi B Heil

['mob6anwHas cets UHTepHer. IP-anmpeca y3moB. CereBoe XpaHeHHE NaHHBIX. MeToabl
WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO pa3MelleHus HoBOoW uHpopmarnmu B HHTepHeTe.
Bonbimne nanabie (MHTEpHET-AaHHBIE, B YACTHOCTH JIAHHBIE COITUATBHBIX CETEH).

[Tonstue 00 wuHpOpMAIIMOHHOW  O€30MacHOCTH. YTpo3bl  HHGOPMAIMOHHOM
6e30macHOCTH MpH padoTe B riao0aibHOM CETH U METOAbl MpOoTUBOAEHCTBUS UM. [IpaBuna
Oe3omacHol ayreHTH(ukanuu. 3amura auyHOM mHpopmanuu B UHTepHeTe. bezonacHbie
ctparerun noenenuss B Mnrteprere. [IpemymnpexaeHne BOBIEYCHUS B JIECTPYKTUBHBIE U
KpUMHUHAJIbHbIE ()OPMBI CETEBON aKTUBHOCTHU (KUOEPOYIITUHT, (PUILUHT U Apyrue GopMbl).
Pab6ora B nuHGOpMALIMOHHOM NP OCTPAHCTBE

Buner nesitenpHOCTH B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI
(moutoBas cmyk0a, BUIEO-KOH(EPEHII-CBS3b W APYrHe), CIPaBOYHBIC CIYKOBI (KapThl,
pacnucaHus W JApYyrue), IOHUCKOBBIE CHYKObL, CIYKObl OOHOBJIEHHUS MPOTPAMMHOTO
obOecrieueHust u apyrue chnyxObl. CepBHCHl TrocynapcTBeHHbIX ycayr. OOnauHble
XpaHwiuia JgaHHbiX. CpeAcTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIAMH-O(UCHI).
[IporpammHOe oOecmeueHne Kak BeO-CEpBHC: OHJIAHHOBBIE TEKCTOBBIE M Trpaduueckue
PEAAKTOPHI, Cpeibl pa3pabOTKH MPOTrpamM.

Teoperuyeckne 0CHOBbI HH(pOpMATHKH
MoneaupoBanue KaK MeTO MO3HAHUS

Mopnensb. 3agauu, pemaeMble ¢ MOMOIIBI0 MoJienupoBanus. Kinaccudukanuu Mmozaenei.
Martepuansuble (HaTypHbIE) U HHQOpPMAIMOHHBIE MOJenu. HenpepblBHbIE U JAUCKPETHBIC
monenmu. Mmwurammonneie monenu. Mrposeie Momenu. OrneHKa aJeKBaTHOCTH MOJEIH
MOJICITUPYEMOMY OOBEKTY U IIETISIM MOJICITUPOBAHUSI.

Tabnuunbie Mojenu. Tabnuia Kak MpeaCTaBICHUE OTHOIICHMSL.

ba3bl nanHbix. OTOOpP B TAaOIHUIE CTPOK, YIOBIETBOPSAIONINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepuuna, pedbpo, myts. OpHeHTHpOBaHHBIE U HEOPUEHTHUPOBAHHBIE I'Pa(BbI.
JnuHa (Bec) pebpa. BecoBas martpunia rpada. [JnmHa myTw Mexay BepuminHamu rpada.
[Touck onTumanbeHOro TyTH B rpade. HauanpHas BepmmHa (MCTOYHUK) M KOHEUHAs
BepminHa (CTOK) B OpPUEHTHPOBAaHHOM rpade. Brruncienne komuyecTBa myTed B
HAIPABJICHHOM aIlMKINYEeCKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, pedpo (myra) nepeBa. BrwicoTa aepena.
[Monnepeso. [Ipumeps! ucnonas30BaHus aepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO IepEBa.

[lonsaTe  MaremaTuyeckodl  Mojenu.  3agadyd, pelaeMbple C  TOMOIIBIO
MaTEeMaTHYECKOTO (KOMIBIOTEPHOT0) MOAETUpoBaHus. OTINYHe MaTeMaTHIeCKONH MOJEH
OT HATYPHOU MOJIEJN U OT CIIOBECHOTO (JTIUTEPaTypHOT'0) OMHCAHUsI 0OBEKTA.

OTanbl  KOMMBIOTEPHOTO  MOJETUPOBAHMS: TIOCTAHOBKA 3a/]aud, IOCTPOEHHE
MaTEeMaTU4YeCKOW MOJENH, TMporpaMMHasi pealu3alus, TEeCTUPOBaHHE, IMPOBEICHUE
KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAIN3 €r0 PE3YyIbTaTOB, YTOUHECHHE MOJICIIH.
AJITOPUTMBI ¥ IPOrPAMMHUPOBAHUE

Pa3padorka aaropurMoB U nporpamMm

Pa3buenue 3amaunm Ha moxa3amauu. CocTaBlieHUE aJITOPUTMOB M TIPOrpamMM ¢

WCTIOIH30BAHUEM BETBJICHHUH, IIMKJIOB M BCTIOMOTATEIbHBIX aJITOPUTMOB JIJISI YIIPABICHHUS



ucrnojgHuTeneM PoOoT win ApyruMu UCTIOTHUTENIMH, TakuMu Kak Yepemnarika, YepTEKHUK
U IpYTUMHU.

Tabnuunbie BennunHbl (MaccuBbl). OgHOMEpHBIE MacCUBbl. COCTaBICHUE M OTJIaJIKa
MporpaMM, peaau3yIolIMX THUIOBBIE aJITOPUTMBI OOpaOOTKHM OJHOMEPHBIX YHCIIOBBIX
MAacCUBOB, Ha OJTHOM M3 S3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java, C#,
[IkonbHBI ANropuTMUYECKUM SI3bIK): 3alOIHEHHWE YMCIOBOIO MAacCHBa CIy4ailHBIMU
YUCJIaMHU, B COOTBETCTBHHM C (OPMYJIOM WM MyTEM BBOJA YHUCEJ, HAXOXJIECHHUE CYMMBI
9JIEMEHTOB MAacCHBa, JIMHEHHBIM TOWCK 3aJaHHOTO0 3HAYEHUS B MAacCUBE, TMOJCYET
AJIEMEHTOB  MAacCuBa,  YJIOBJIETBOPSIOIIMX  33JaHHOMY  YCIOBHUIO,  HaXOXICHUE
MHUHHUMAJIBHOTO (MaKCUMAaJIbHOTO0) 31eMeHTa MaccuBa. COpTUPOBKA MacCcUBa.

OOpaboTka TOTOKA JAaHHBIX: BBIYHUCICHHWE KOJWYECTBA, CYMMBI, CPEIHETO

apI/I(l)MeTI/I‘IeCKOFO, MUWHHUMAJIBHOT'O u MaKCUMaJIbHOI'O 3HAYCHUA 3JICMCHTOB
MMOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAIOIINX 3a JaHHOMY YCJIOBHIO.
YunpasieHue

Vnpasnenne. Curnan. OOpartHas cBs3b. llomydeHwe cuUrHaJIOB OT IH(PPOBBIX
JaTUYMKOB (KacaHUs, pacCTOSIHUS, CBeTa, 3Byka W jApyroro). [Ipumepsl Hcnonb30BaHUs
NpUHIKIA OOpaTHOM CBS3M B CHUCTEMaxX YIPAaBJICHUS TEXHUYECKUMU YCTPOHCTBaAMHU C
MOMOIIBIO JJATYUKOB, B TOM YHCJIE B pOOOTOTEXHUKE.

[Ipumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHCTeMa YOpPaBICHUS JIBUKCHHEM B
TPAHCIIOPTHOM CUCTEME, CBapOYHas JIMHHS aBTO3aBOJ/a, aBTOMAaTU3MPOBAHHOE YIpPaBICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAsI CHUCTEMa YIpaBJICHUs] TPAHCTIOPTHBIM CPEJICTBOM U JIpyTHE
CHCTEMBI).

NupopmanmoHHbIe TEXHOJIOT MU
JJIeKTPOHHBbIE TA0IUIIBI

[TonsiTie 00 »97eKTPOHHBIX TabnuIax. TUIBI JaHHBIX B SYEHKaX OSJIECKTPOHHOM
tabnuiel. PenakrupoBanue u opmarupoBanue Tadbmuil. BetpoeHHble GyHKIUU U1 IOUCKA
MakCUMyMa, MUHMMYMa, CYMMBI U cpefHero apugmernueckoro. CopTUpoBKa NaHHBIX B
BbIIeJIeHHOM Juana3oHe. [loctpoeHue nuarpamMm (THCTOrpaMma, KpyroBas avarpamma,
TOUYECYHAs Auarpamma). Beibop Tumna quarpammel.

[IpeoOpazoBanue ¢Gopmyn npu KonmupoBaHWU. OTHOCHTENbHAas, aOCONIOTHAs U
CMEIIaHHas aJ{pecalys.

VYcioBHbIE BBIYUCICHHS B JJEKTPOHHBIX Tabnunax. CymMMHpOBaHUE M MOJCYET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY YycioBuio. OOpaboTka OGoNbHIMX HAOOPOB JAHHBIX.
YucneHHoe MOICTMPOBAHKE B AIEKTPOHHBIX TAOIHIIAX.

NupopmanmoHHbIe TEXHOJOIMH B COBPEMEHHOM 00111eCTBe

Ponb nHopMaIimoHHBIX TEXHOJIOTHI B Pa3BUTUHA SKOHOMUKU MUpPA, CTPAHBI, pETHOHA.

OTKpBITBIE 00pa30BaTENbHbBIE PECYPCHI.
[Ipodeccun, cpsa3anHble ¢ MHPOPMATUKON M MH(GOPMAILMOHHBIMH TEXHOJOTHUSMH: BeO-
IM3aifHEep, TPOTPAMMHUCT, pa3pabOTYNK MOOWIBHBIX NPWIOKECHHH, TECTHPOBIIUK,
ApPXUTEKTOpP MPOTrpaMMHOr0 O0OeCTeYeHUs], CHEIUANINCT 10 aHaTU3y NaHHBIX, CUCTEMHBIN
aJIMHHHUCTPATOP.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
NH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

Nzyyenne nHpopMaTUKN HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAIIPABJICHO Ha
JOCTIDKEHUE O0YJarOIIUMUCS TNYHOCTHBIX, METAMPEAMETHBIX U MPEJAMETHBIX PE3yIbTaTOB
OCBOEHHS COJICPKaHUs y4eOHOTO TpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JImuHOCTHBIE PE3yJbTaThl UMEIOT HANPaBICHHOCTh HA PEIICHHE 3a/Ja4 BOCIUTAHWS,
Pa3BUTHSI M COLMATM3AINH 00YJaONINXCS CPEJCTBAMH YI€OHOTO TIPEIMETA.

B pesynbrare nzyuenuss uHQOPMATUKU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs Y
oOyudatomerocst OyayT cOpMUPOBAHBI CIICTYIONINE THIYHOCTHBIE PE3YIbTAThl B YACTHU:

1) MaTPUOTHYECKOI0 BOCTIMTAHMS

[ICHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJIeUIO, TOHUMaHHE 3HaYeHHs WHOOPMATUKM KaK HAYKd B JKH3HH
COBPEMEHHOTO OOIIEeCTBa, BIAJICHNE JOCTOBEPHON MH(POPMAIHEH O MePEeIOBBIX MUPOBBIX H
OTEUYECTBEHHBIX JOCTIKEHHUSAX B 001acTh HHPOPMATUKHU U MHPOPMALIMOHHBIX TEXHOJIOTHUH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O HUGPOBON TpaHCHOpPMALUK COBPEMEHHOIO
00I1IeCTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OpHUEHTAIIMsI Ha MOpaJbHbIe LIGHHOCTH U HOPMBI B CUTYyaIlUIX HPAaBCTBEHHOT'O BBIOODA,
TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHHUE M TOCTYIKH, a TaKKe IMOBEACHHE U IMOCTYIKHU
ApYruX JIOACH C TO3WIMA HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTICICTBUI MOCTYNKOB, aKTUBHOE HEMPUATHE aCOIMATBHBIX MOCTYIKOB, B TOM YHUCIIE B
HnrepHere;

3) rPa’KIaHCKOr0 BOCIIUTAHMS

NPEJICTABICHHE O COIMAIIbHBIX HOPMAax M IMPaBWJIAX MEXKIWYHOCTHBIX OTHOIICHHA B
KOJJICKTHBE, B TOM UHCI€ B COLMAIBHBIX COOOIIECTBAX, COONIOJCHUE TPaBUII
0€30macHOCTH, B TOM UHCIIE HAaBBHIKOB 0€30MacHOTO TOBEJCHHUS B WHTEPHET-CPEE,
TOTOBHOCTh K Pa3HOOOpa3HOM COBMECTHOM JESATENbHOCTH NPU BBHIMOJHEHUH Y4eOHBIX,
MO3HABATENBHBIX 33]1a4, CO3/IAHUU yUEOHBIX IPOEKTOB, CTPEMJICHNE K B3aUMOTIOHUMAHUIO U
B3aMMOIIOMOIII B TIpOIlecce AITON Y4eOHOW AEATEIHHOCTH, TOTOBHOCTH OICHUBATh CBOE
MIOBEJICHUE U TIOCTYNKH CBOMX TOBAPHUIICH C MO3WIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIEICTBUN MOCTYIIKOB;

4) IEeHHOCTEeH HAYYHOI 0 TO3HAHUSA

c(OPMHUPOBAHHOCTH ~ MHPOBO33PEHYECKHX  NPEJACTaBICHUH 00  uHpOpManuy,
UHPOPMAIMOHHBIX TMpoIleccax M HMH(POPMAIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHON MPAKTUKH W COCTABIISIOIIMX
0a30ByI0 OCHOBY JJIsl IOHUMaHUsI CYIIHOCTH HAyYHOW KapTHHBI MHPA;

HMHTEpEC K OOYUYEHUIO U MO3HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM000pa30BaHUI0, OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4eHHS B
JTaJbHEHUIIIEM

OBJIQJICHNE OCHOBHBIMU HAaBBIKAMH HCCIIEZOBATEIBCKON JESITENFHOCTH, YCTAHOBKA Ha
OCMBICIICHHE OTIbITa, HAONIOJIEHUH, MOCTYMKOB M CTPEMJICHHE COBEPIICHCTBOBATH ITYTH
JOCTUKEHUS MHAUBUAYAIBHOTO U KOJUIEKTHBHOTO OJIaronoyyus;

c(OpMUPOBAHHOCTh ~ MH(MOPMAIIMOHHON  KyIbTYpPhl, B TOM 4HCJIE€ HAaBBIKOB
CaMOCTOSITENIbHOW  paboThl €  y4eOHBIMHM  TEKCTaMH, CIPaBOYHOM  JIUTEPATYPOM,
pazHOOOpa3HBIMU  CpEACTBAMH WH(POPMAIIMOHHBIX TEXHOJOTHHA, a TakKe YMEHHS
CaMOCTOSATENIBHO OMpPEIENATh e CBOEr0 OOy4eHHs, CTaBUTh U (POpPMynHUpOBaTh i



cebsi HOBBIE 3aaud B y4€Oe W TO3HABATENLHOW [ESTEIbHOCTH, pPa3BUBaTh MOTHUBBI U
MHTEPECHl CBOEH MO3HABATEIBLHON IS TEIHHOCTH;
5) popMupoBaHus KYyJIbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTH J>KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 37I0POBBIM 00pa3 >KW3HH, B TOM YHCIE U 32 CUET OCBOCHHUS M COOJIOJICHUS
TpeOoBaHUil 6€30MaCHON IKCIUTyaTaIllK CPEICTB MH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

6) TPYA0BOr0 BOCIIMTAHMS:

UHTEpeC K TMpakTUYeCKOMYy H3yueHHI0o mpodeccuii u  Tpyaa B cdepax
podecCHOHANBHON NIeATEILHOCTH, CBSI3aHHBIX C MH()OPMATUKOW, TPOTrPAMMHUPOBAHUEM H
UH(POPMAITMOHHBIMHA TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JIOCTMIKCHUSAX HAYKH MH()OPMATHKU
U HAYYHO-TEXHHYECKOI0 Iporpecca;

OCO3HaHHBII BBIOOP U IOCTPOEHUE WHAMBUIYAJIbHOM TpPaeKTOPUM OOpa3oBaHMS U
KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX M OOIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

7) IKOJIOTN4€eCKOro BOCIIUTAHMS:

OCO3HaHHUE II00aIBHOI0 XapaKkTepa IKOJIOTHUYEeCKUX NMpodiieM U MyTel X pelieHus, B
TOM YHcle C Y4€TOM BO3MOXKHOCTEH HH(MOPMAIIMOHHBIX W KOMMYHHUKaIlMOHHBIX
TEXHOJIOTHUH;

8) amanTanmuu o0y4aroumerocsi K U3MEHsIIOIMMCSl YCJIOBMSAM COIMAJIbH O
U IPUPOIXHOH Cpeabl:

OCBOEHHE OOYYaIOIIMMHUCA COLHUAIBHOIO OIbITAa, OCHOBHBIX COLIMAJBHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NeATEIHbHOCTH BO3pacTa, HOPM U TMPaBHI OOIIECTBEHHOTO
noBeneHus, (OpM COIMAIBHOM JKH3HM B TpyHmax W cooOIlIecTBax, B TOM YHCIE
CYUIECTBYIOIIMX B BUPTYaJIbHOM IPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbDI

MertanpenMeTHbie pe3yJIbTaThl OCBOCHHS MPOTpaMMBbl 1O MH(POPMATUKE OTPAXKAIOT
OBJIAJICHUE  YHUBEPCAIBHBIMH  YU4E€OHBIMH  JICHCTBUSIMU  —  TIO3HABATEIIbHBIMH,
KOMMYHHKATUBHBIMH, PETYJISTHBHBIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbI€e 1eliCTBUS
ba3oBble joruueckue JeMCTBUSA:

YMEHHE OIpeAesaTh IMOHATHUS, cO37aBaTh OOOOIIEHHS, YCTaHABIMBATh AHAJIOTHH,
KIaCCU(PUIIUPOBATH, CAMOCTOSTEIHLHO  BHIOMpATh OCHOBAaHUS W KPUTEPUH  JUIS
KIacCU(UKAINK, YCTAaHABJIMBATH TPUYUHHO-CIEJCTBEHHBIC CBSI3U, CTPOUTH JIOTHUYECKHUE
paccyxaeHusl, AelaTh yMO3aKIO4YeHUs! (MHIYKTHBHBIC, NEIYKTHUBHbIE U IO aHAJIOTHH) U
BBIBO/IBI;

YMEHHE CO37aBaTh, MPUMEHATh U MPEoOpPa30BBIBATh 3HAKM W CHUMBOJIBI, MOJAEIU U
CXEMBI JIJIsl PellieHus] yUeOHBIX U MO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITEJIbHO BBIOMpATh CMOco0 pemieHus Yy4eOHOW 3amayu  (CpaBHHUBATh
HECKOJIBKO BapHMaHTOB pEILEHHUs, BbIOMpaTh Haumbojee NOAXOMSIIMA C  y4E€TOM
CaMOCTOSITEIILHO BBIIETIEHHBIX KPUTEPHEB).
ba3oBblie ucciienoBare/ibCKue AeiiCTBUA:

dbopMynupoBaTh BOIPOCHI, (DUKCUPYIOIIHE PA3pbIB MEK/Y PEaTbHBIM U KeJlaTeIbHbIM
COCTOSIHUEM CUTYalluu, 00BEKTa, 1 CAMOCTOSITENIbHO YCTAaHABIUBATH HCKOMOE M TAHHOE;

OLICHHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIKIO, MOJIYYEHHYIO B XOJIe
UCCIIEIOBaHUS;



MIPOrHO3UPOBAaTh BO3MOYKHOE JalbHEMIIEe pa3BUTHE IMPOLECCOB, COOBITUM MU HX
MOCTICICTBUSI B AHAJOTHMYHBIX WM CXOJHBIX CHUTYyallsIX, a TakXKe BBIIBUTATh
MIPETIONI0KEHHS 00 X Pa3BUTUH B HOBBIX YCIOBHSAX M KOHTEKCTAX.

Pabora ¢ unopmanueii:

BBIABJIATE  JeUUUT UHGPOpPMAIUM, JaHHBIX, HEOOXOAUMBIX IS  pelIeHUs
TOCTABJIICHHOM 3aJ1a4H;

NPUMEHSTh pa3IMdHbIe METOJbl, HHCTPYMEHTHI M 3alpoChl MPH TMOUCKE U OTOOpe
WHPOPMAIIMH WM JAaHHBIX W3 UCTOYHHUKOB C YYETOM MPEUIOKCHHOW y4eOHOU 3amadyu |
3aJJaHHBIX KPUTEPHUEB;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3MPOBATh U MHTEPIPETHPOBATH WH(OPMAIIHIO
pa3IMYHBIX BUIOB M (HOPM TIPEICTABIICHHS ;

CaMOCTOSITETIFHO BBIOMPATh ONTUMANBbHYIO (hopMy TpeacTaBiIeHUs WHPOpPMAHUA U
WITIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOM
rpa¢uKoil 1 NX KOMOWHALIUSIMU;

OLIEHUBATh HAJAEKHOCTH MH(OPMAIINHU MO0 KPUTEPHSIM, TPEUIOKEHHBIM yUYUTEIEM WIIH
c(OpMYITMPOBAHHBIM CAMOCTOSITEIBHO;

3¢ EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH()OPMALIHIO.
KoMMyHuKaTHBHBIE YHHBeEpPCAIbHbIE Y4eOHbIE 1eiiCTBHUA
Oomenne:

COMOCTABJATh CBOU CYXKACHHS C CYXKIEHUSIMU JPYIrUX YYaCTHHKOB JHaJlora,
OOHapy>KUBaTh Pa3IUuMe U CXOJICTBO MMO3UIIHIA;

nyOJIMYHO MPEJCTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO OIbITa (IKCHEPUMEHTa,
UCCIIEI0BaHUsl, IPOEKTA);

CaMOCTOSITETIbHO BBIOMPATh (OpMAT BHICTYIUJICHUS C YUYETOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEH ayqUTOPHH M B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIE UM THCHMEHHBIC
TEKCThI C UCIIOJIb30BAHUEM WLTOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas1 1€ATEILHOCTD (COTPYIHMUYECTBO):

NOHUMATh W HCTOJH30BAaTh MPEUMYIIECTBA KOMaHIHONH M WHIUBUAYAIBHOW PabOTHI
MU PEIICHWH KOHKPETHOW MpoOIeMBbl, B TOM YHCJIE€ NPHU CO3JaHUU HWH(POPMAIIMOHHOTO
TPOJYKTA,;

IPUHUMATH LeJIb COBMECTHON MH(POPMALIMOHHOM €ATENbHOCTH 110 cOopy, 0OpadoTke,
nepeaaye, (GopManuzalMu MHPOpPMALMM, KOJUIEKTMBHO CTPOMTH JEHCTBUS 1O €€
JNOCTHKEHUIO: PACIpPEAEsATh PO, JOroBapHUBaThCs, OOCYXAATh MPOLECC U PEe3yabTaT
COBMECTHOMU palbOoTBHI;

BBINOJIHATB CBOIO YacTh pabOTHI ¢ HHPOpMALed NI HHPOPMALIMOHHBIM [IPOAYKTOM,
JOCTUrasi KaueCTBEHHOI'O pe3yJibTaTa IO CBOEMY HANPABICHHIO U KOOPIUHHUPYS CBOU
JEUCTBUSA C IPYTMMHU WIEHAMH KOMaH/bL;

OLICHMBATh KaueCTBO CBOET0 BKJIaga B oOOHIMH HHGOPMALMOHHBIA MPOIYKT IO
KPUTEPHSIM, CAMOCTOSITEIEHO C(HOPMYITUPOBAHHBIM YUYaCTHIHKAMH B3aUMOJICHCTBHS;

CpaBHUBATh Pe3yJIbTAaThl C UCXOJHOW 3a/jaueld M BKIAJ Ka)XJOTo 4ieHa KOMaHbI B
JOCTI)KEHUE pe3yNbTaToB, pa3JeisiTh c(epy OTBETCTBEHHOCTH M MPOSBIATh TOTOBHOCTH K
MPEOCTABICHUIO OTYETA MEPE] TPYIIION.

PeryasiTuBHbIC YHUBeEpPCaJbHbIe y4eOHbIE e CTBUS
Camoopranusanus:
BBISIBJIATH B )KU3HCHHBIX M YUEOHBIX CUTYAIHSIX MPOOIeMbl, TPeOyIOIIHe PEIICHuUs;
OPHEHTUPOBATbCS B Pa3NUYHBIX  MOAXOJaX K  TNPUHATHIO  PEIHICHUH
(MHOMBUAYaTbHOE NPUHATHE PELICHHUH, TPUHITHE PELICHUH B TPYIIIIE);



CaMOCTOSITEJILHO COCTABJISITh aJTOPUTM pElIeHUs 3a7auu (WU €ro 4acTh), BHIOMPATH
crnocob peuieHuss yuyeOHOW 3afauM C Y4YETOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IIpeUIaracéMble BaApUaHThl PELICHNUI;

COCTaBIIATH IUIAH JIEHCTBUH (IUIaH peayn3alid HAMEUEHHOTO aJlfOpUTMa pPElIeHUs),
KOPPEKTUPOBATh MPEIOKECHHBIN alrOpUTM C Y4ETOM TOJIYYeHHS HOBBIX 3HaHUNU 00
H3y4aeMoM OOBEKTE;

JieNiaTh BIOOP B YCJIOBHSIX NMPOTUBOPEUMBON MH(OpPMAIMU U OpaTh OTBETCTBEHHOCTh
3a pelleHueE.

CamokoHTpOJb (pediexcus):
BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U PeIICKCHH;
JIaBaTh OLIEHKY CUTYAaIMH U Mpeasarath rmjiaH e€ H3MEeHEHUs;

YUUTBHIBATh KOHTEKCT M MPEABUAETH TPYAHOCTHU, KOTOPHIE MOI'YT BO3HUKHYTH NpHU
penieHny yueOHOM 3a/1auu, aJaliTUPOBATh pEelIeHHE K MEHSIOUMCS 00CTOSTEIbCTBAM;

OOBSICHITh MPUYHHBI JOCTIKEHUS (HETOCTIKEHUS) PE3yIbTaToB WH(GOPMAIMOHHON
NESITENIbHOCTH, /1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh MO3UTHBHOE B
POU30IIE/IIIeH CUTYaIlUu;

BHOCUTh KOPPEKTUBBI B JEATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIIUXCS CUTYallui, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIGHHWBATh COOTBETCTBUE pe3ysIbTaTa LU U YCIOBUSM.
IMOUMOHAIbHBIN UHTE/ICKT:

CTaBUTh ce0s Ha MECTO JPYroro YeJIoBeKa, IOHUMATh MOTHBBI U HAMEPEHUSI APYTOTo.
IIpunsiTue ceds1 M ApPyrux:

OCO3HAaBaTh HEBO3MOXHOCTh KOHTPOJUPOBATh BCE BOKPYr Jake B YCIOBUAX
OTKPBITOr'O JJOCTYNA K JIF0ObIM 00bEMaM MH(OPMALIHH.

MNPEIMETHBIE PE3YJIbTATbBI
K xoniy obOydyenus B 9 kJacce y oOydaromerocss OyayT cOpMHpPOBaHBI CICAYIOIIHE
YMEHHS:

pa30uBaTh 3aja4M Ha MOA3aJauM, COCTABIIATDH, BBITIOJIHATH BPYUYHYIO U Ha KOMITBIOTEpE
HECJIO)KHBIE aJTOPUTMBI C HCIIOJIb30BAHUEM BETBJICHWH, LMKIOB W BCIOMOTATEIbHBIX
QITOPUTMOB JJI1  YNPAaBIEHUS HUCHOJHUTENISAMM, TakuMu Kak Pobor, Yepemaika,
YepréxHUK;

COCTaBIIAITh W OTJIAXKMBATh MPOTPAMMBbI, pPEATU3YIOUIME THUIIOBBIE AJITOPUTMBI
00pabOTKH YHMCIOBBIX MOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB
(mOMCK MaKCUMyMOB, MUHUMYMOB, CyMMbl WJIH KOJIMYECTBA IEMEHTOB C 3aJaHHBIMU
CBOIWCTBaMM) Ha OAHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IxonbHBIN ANTOPUTMHUECKUHN SI3BIK);

PacKpbIBaTh CMBICI TOHATHH «MOJIENbY», «MOJICIUPOBAHUE», OIMPEICNIATh BHIIBI
MOJeNiel, OLEHUBAaTh aJEKBATHOCTh MOJEIM MOJEIUPYEMOMY OOBEKTY U LEIsSIM
MOJICTTUPOBAHUS;

UCTIONB30BaTh Tpadpl W JepeBbs s MOACITHUPOBAHHUS CHUCTEM CETEBOM U
UEepapXUUECKON CTPYKTYpbl, HAXOJUTh KpaTyaliuil myTh B rpade;

BBIOMpATh CIOCOO MpeACTaBICHUS JAHHBIX B COOTBETCTBUU C MOCTABJICHHOM 3aaayeit
(Tabmuibl, cxembl, TrpaduKu, JUArpaMMbl) C HCIOJB30BAHUEM COOTBETCTBYIOIIUX
MPOTPaMMHBIX CPEJICTB 00pabOTKH TaHHBIX;



WCIIOJIb30BaTh J3JIEKTPOHHBIE TaOMUIBl sl OOpabOTKHU, aHaiW3a W BHU3yalU3allud
YHUCJIOBBIX JaHHBIX, B TOM YHKCJIE C BBIJCICHUEM JMara3oHa TabIUIbl U YIOPsSI0UUBaHUEM
(COpTHUPOBKOI) €T0 JIEMEHTOB;

CO3/aBaTh W NPHUMEHATH B JJIEKTPOHHBIX Tabmuiax GopMynsl g pacuéToB ¢
UCTIOJIb30BaHUEM BCTPOCHHBIX apupMeTHdyeckux GQYHKIUNA (CyMMHUPOBAHHE M TOJCYET
3HAUYCHUM, OTBEYAIONIUX 3aJaHHOMY YCJIOBHIO, CpeIHee apu(PMeTHUecKoe, TMOUCK
MaKCHMaJbHOTO WU MHHHMAJBHOTO 3HAYCHUS), aOCOIFOTHOM, OTHOCHUTEIBHOM, CMENMIaHHOMN
aZpecalvu;

UCTIOJIb30BaTh AJICKTPOHHBIC TAOJHUIIBI JJIsi YUCIEHHOTO MOJISTUPOBAHUS B MPOCTHIX
3aJla4ax U3 pa3HbIX MPEIMETHBIX 00JacTeil;

WCIIOJIb30BAaTh COBPEMEHHBIE UHTEPHET-CEPBUCH (B TOM YHCIIE KOMMYHUKAI[MOHHBIC
CEPBUCHI, 00JIAUHbIC XPAHUIUIIA TaHHBIX, OHJIAHH-IPOTPAMMBbI (TEKCTOBBIC U TpaduuecKue
PEMAKTOPBI, CPeIbl pa3pabOTKH)) B YIeOHON U MOBCETHEBHOM JIEATEIHLHOCTH,

MPUBOAUTH MPUMEPHl HMCIIOJIB30BAHUS TE€OMH(OPMAIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCYIapCTBEHHBIX YCIYT, 0Opa3oBaTelbHbIX CEepBHCOB VIHTepHETa B Yy4yeOHOH H
MIOBCE/IHEBHOM /1€ATENbHOCTH;

WCIIOJIb30BAaTh PA3IMUHBIC CPEJCTBAa 3alIUThl OT BPEIOHOCHOTO MPOrPAMMHOTO
oOecrieueHusl, 3alllMIIATh MEPCOHAIBHYIO HMHGOPMAIUIO OT HECAHKIIMOHHMPOBAHHOTO
JOCTyna M ero NOCIEACTBHM (pasrialieHus, IMOJMEHBI, YTpaThl NaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTHUECKHX M COIHMAIBHO-TICUXOJOTHYECKUX ACHEKTOB HCIIOIb30BaHUS
cetu MHTepHeT (ceTeBas aHOHUMHOCTb, IU(POBOM cCleNl, ayTeHTHYHOCTh CYOBEKTOB H
pecypcoB, OMTACHOCTh BPEIOHOCHOTO KOJA);

pacro3HaBaTh TMOMBITKU M TPEAYNPEXKAATh BOBJICUECHHE CEOsI U OKPYXKAIOUIUX B
JNECTPYKTUBHBIE W KpUMHUHAJIbHBIE (OPMBI CETEBOW AaKTUBHOCTH (B TOM 4HCIIEe
KuOepOyITuHT, (PUITHHT).
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HNPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OEPA30BATEJBHOM ITPOI'PAMMBI

Kon
NpoBepPsIEMOro
pe3yJjbTara

IIpoBepsiemblie npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 00111er0 00pa30BaHUA

1

ITo Teme «L{udpoBasi rpaMOTHOCTB»

11

Hcnonp3oBaTh COBpEeMEHHBIE HMHTEPHET-CEPBUCHI (B TOM HHCIE
KOMMYHUKAIIMOHHBIC CEPBUCHI, OOJIAYHBIC XPAHMWIUIIA JIAHHBIX,
OHJIAMH-TIPOrPaMMBbl (TEKCTOBBIC W TPaPUUCCKUE PETAKTOPHI, CPEIbI
pa3paboTKH) B y4eOHOM 1 TTOBCEAHEBHOM J1EATEIHHOCTH

1.2

[lpuBoouTh  TpPUMEpPH  WCIONB30BAHUS  TCOMH(POPMAIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYAApCTBEHHBIX YCIyTr, 00pa30BaTEbHBIX
cepBucoB MHTepHETa B y4eOHOU U MMOBCEAHEBHOM JEATEIHLHOCTH

1.3

Hcnoas30BaTh pa3jinuHbIC CpPEACTBA 3alUTBl OT BPCAOHOCHOI'O
MPOrpaMMHOTr0 00€CIeYeHuUs, 3alIUINATh MePCOHATBHYIO HH(POPMAIUIO
OT  HECAaHKIMOHMPOBAHHOTO  JOCTyla M  €ro  IOCJIECTBUI
(pa3riamieHusi, MOJMEHBI, YTPaThl HAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKMX ¥ COLMAIBHO-TICUXOJIOTHYECKHX  aCIIEKTOB
UCMojb30BaHus cetu MHTepHeT (cereBas aHOHMMHOCTb, LM (POBOI
ciel, AayTeHTHYHOCTb CyOBEKTOB M PECYypCOB,  OHNACHOCTb
BPEOHOCHOT'0 KO/Ia)

14

Pacnio3HaBaTh MOMNBITKM W MNpEeAyNpexaaTb BOBiIeYeHUE ce0d U
OKPY)KaIOIIUX B JIECTPYKTUBHbIE M KPUMHHAJIbHbIE (OPMBI CETEBOI
AKTUBHOCTH (B TOM 4ucIe KUOepOyJIIUHT, (PUILNHT)

ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

21

PackpblBaTh ~ CMBICH  MOHATHH  «MOJAENB»,  «MOJCITHPOBAHUEY,
ONpeieNaTh BUIbI MOJENE, OIEHUBATh aJICKBATHOCTh MOJIENHU
MOJIETUPYEMOMY OOBEKTY U LIEJISIM MOJAEINPOBAHUS

2.2

Hcnonb3oBaTh rpadbl U 1epeBbs 111 MOJCIUPOBAHUS CHCTEM CETEBOM
U HepapXU4ecKor CTPYKTYpbl, HAXOJUTh KpaTyailiuii myTh B rpade

ITo Teme ((AJ'IFOpI/ITMI)I " OIpOorpaMMUpPOBAHHUCH

31

Pa30ouBath 3a/la4i Ha roa3ajgavr, COCTAaBJIATH, BBIIIOJHATL BPYYHYIO U
Ha  KOMIIBIOTCPEC  HECCIIOKHBIC  AJITOPHUTMBbI C  HCIIOJB30BAHHUEM
BGTBHCHI/Ifl, [UKJIOB U BCIIOMOT'aTCJIbHBIX aJITOPUTMOB IJId YIIPABJICHUA
HNCIIOJTHUTCIIIMHA

3.2

CocTaBiATh M OTJ@XHBATh IPOTrPaMMbl, PEATU3YIONIKE TUITOBbIC
QITOPUTMBI  O0pPaOOTKM  YHCIOBBIX  IOCIIEAOBATEABHOCTEH MK
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (ITOMCK MaKCHMYMOB, MHHHUMYMOB,
CYMMBI WJIM KOJHYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOWCTBAMH) Ha
OZIHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java,
C#, llIkonbHBINA ATTOpUTMHYECKUN SI3BIK)

[To reme «MHpOpMaLIMOHHBIE TEXHOJIOT U

41

BreibupaTh cnoco® TpencTaBiICHHUS JaHHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3ajaueil (TaONuIbl, CXeMbl, Ipa(HKH, JUArpamMMbl) C
UCIOJB30BAHUEM  COOTBETCTBYIOIIMX  HPOTPAMMHBIX  CPEICTB
00paboOTKM TaHHBIX

4.2

Hcnonp3oBaTh 37I€KTPOHHBIE TAaOMUIBI AJ1 00paOOTKH, aHaiIM3a U
BHU3yaJIM3allUM YHCIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHUEM




quanasoHa TaOaMIBl M YHOPSIOYMBAHHEM  (COPTUPOBKOH)  €ro
JIEMEHTOB

43

Co3naBaTh W MPHUMEHATh B DJICKTPOHHBIX TaOMMIAX (GOPMYIbI s
pacuéroB ¢ MCIOJIb30BAHMEM BCTPOCHHBIX apu(MeTHuecKux (yHKIUH
(cymMmmupoBaHME€ W TOACYET 3HAYEHUH, OTBEUAIOUIMX 3aJ[aHHOMY
YCIIOBHIO, CcpeaHee apupMeTHUecKoe, TOUCK MaKCUMaJIbHOTO W
MUHHUMAJILHOTO 3HAYEHUS), a0COIOTHOM, OTHOCUTEIHLHOM, CMEIIaHH O
aJipecaruu

44

Hcnonn3oBaTh QJICKTPOHHBLIC TaGJII/II_[BI JJIA YHCIJIICHHOI'O
MO CINPOBAHUA B IIPOCTBIX 3a/la4aX U3 PA3HBIX IMMIPCAMCTHBIX obnacrei




MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIeMEHT CO/epPKAHUS

[udposas rpaMOTHOCTH

11

I'mobGanbuast cetb MuTepHer. IP-agpeca y3noB. CereBoe XpaHEHHE IaHHBIX.
Mertoap! HHANBUAYAILHOTO U KOJJIEKTHBHOT'O pa3MeIIeHUs] HOBOW HH(POPMAIIH B
WNurepuere. bonblie naHHble (MHTEPHET-IAHHBIC, B YAacCTHOCTH JaHHBIE
COLIMAJIbHBIX CETeH)

1.2

[Tonsitue 00 wuHOpMaIMOHHONW O0e30MacHOCTU. YTpo3bl WH(GOPMALMOHHON
6e3omacHOCTH MpU paboTe B rI00anbHOI CeTH U METOABI MTPOTUBOJCHCTBUS UM.
[IpaBuna GezomacHol ayTeHTH(HUKAIIUU. 3alUTa JTUYHONH MHPOPMAIUK B CETH
Wurepner. besonmacHbie  cTpaTeruu  moBeneHHss B ceth  VHTepHer.
[IpenynpexaeHne BOBJICYCHUS B IECTPYKTHBHBIE W KPUMHUHAJIBHBIC (OPMEI
CeTeBOW aKTUBHOCTHU (KnOepOyumHT, GummHT U gpyrue Gopmsl)

13

Buner nestensHoct B MHTepHere. VIHTEpHET-CepBUCHI: KOMMYHUKAIlMOHHBIE
CepBUCHI (ITOUTOBAs clly:k0a, BUJI€O-KOH(EPEHII-CBSI3b U JIpYTUe), CIPaBOYHbIE
ciy’)kObl  (KapThl, pacnucaHusi M JApYyTrue), IOHCKOBBIE CIYXObI, CIyXObl
OOHOBJIEHHSI TPOrpaMMHOro oOecnedyeHuss U Jpyrue ciyxOnl. CepBHCH
roCyJapCTBeHHBIX yciuyr. OO6nauyHble XpaHwiauina JaHHbIX. Cpencrsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (onuaiiH-oducsl). IIporpammuoe
obecrieueHue Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBbIE M IpaduuecKue
peaKTOpPhl, CPEbl Pa3pabOTKH MPOrpaMm

Teopetnueckue 0CHOBBI HHPOPMATUKH

2.1

Mognens. 3agauu, pemiaemble ¢ MoMmolbio Moaenuponanus. Knaccudukanuu
Moneneid. MatepuanbHble  (HaTypHble) M HMHQOPMALMOHHBIE  MOJEIH.
HempepsiBHble U auckperHble Moxaenu. MmuranuoHHble moxemu. Mrposeie
mozaenu. OlLeHKa COOTBETCTBHS MOJEIHM MOACIHPYEMOMY OOBEKTY M IIEsIM
MOJIETMPOBaHUS

2.2

Tabmuunsle Mmogenu. Tabiuna Kak NpecTaBlIeHue OTHOLICHUS

2.3

ba3pl nmannbix. OTOOp B Tabiuie CTPOK, YIOBJICTBOPSIOIIUX 3aJaHHOMY
YCIIOBHIO

24

I'pad. Bepmmna, pebpo, myTh. OpUEHTHpOBaHHBIE W HEOPHEHTHPOBAHHBIC
rpadel. JmmHa (Bec) peOpa. BecoBas marpuia rpada. awHa myTH MexIy
BepmmHamu rpada. [louck ontumansHOro nytu B rpade. HavanbHas BepimHa
(MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OpPUEHTUPOBAHHOM Tpade.
Brruncnenne konmdecTBa MyTel B HAITPABICHHOM al[UKINIecKoM rpade

25

Hepeso. Kopenb, BepmuHa (y3en), auct, pedpo (ayra) nepesa. Beicota nepesa.
[Monnepeso. Ilpumepsl ucnoib3oBaHus JepeBbeB. [lepebop BapHaHTOB C
MOMOIIIBIO IepeBa

2.6

[lonsiTne MaTemaTHMUecKOM MoAenu. 3ajayd, pellaeMble € [OMOILBIO
MaTeMaTH4YE€CKOro (KOMITBIOTEPHOT0) MOJICJIMPOBAHUS. Otnuune
MaTEMAaTUYEeCKOM  MOAENM OT HATYpHOM MOAEIM U OT  CIOBECHOIO
(JIuTepaTypHOro) ONMMCaHUs 00BEKTA

2.7

Otanbl KOMIBIOTEPHOI'O MOJEIMPOBAHMS: IOCTAHOBKA 3aJaud, IOCTPOCHUE
MaTeMaTHYECKOW  MOJENHM, IPOrpamMMHasl  peanu3alus, TECTUPOBAHMUE,
MPOBEJEHUE KOMIIBIOTEPHOIO HJKCIEPUMEHTa, aHaJM3 €ro pe3yJbTaToB,
YTOUYHEHU € MOJIEIN

AJNTOpPUTMBI U IPOrPAMMHUPOBAHUE

3.1

Pa3Ouenune 3amaun Ha noazagauu. CocTaBlEHHE aNTOPUTMOB M INPOrpamMm ¢




HCIIOJIb30BAHUEM BGTBJ’IGHHfI, HUKJIOB W BCIIOMOIraTCJIbHBIX aJI'OPUTMOB IJIA
YIIpaBJICHUA UCIIOJTHUTCIIEM UJIK APYT'UMHU UCITOJTHUTCIIAMUA

3.2

Tabmuunaple BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TMPOrpaMM, PEAIM3YIOIIMX THIIOBBIE  aJIrOPUTMBI  00pabOTKHU
OJTHOMEPHBIX YUCJIOBBIX MAaCCHBOB, HA OJHOM H3 SI3BIKOB IPOTPAMMHUPOBAHHMS
(Python, C++, Ilackanb, Java, C#, lllkompHbIli AnroputMudeckuii S3bIK):
3ar0JTHEHUE YHCIOBOIO MAacCHUBa CIIyYalHBIMA YHCIAMH, B COOTBETCTBHH C
dbopmynoil wim myTéM BBOJAA YHCEN, HAXOXKICHHE CYyMMBI 3JIEMEHTOB MacCHBA,
JIMHEWHBIN MOMCK 3aJJaHHOr0 3HAaUCHHUS B MAaCCUBE, IIOJICYET 2JIEMEHTOB MacCHBa,
YIOBIICTBOPSIFOIIUX ~ 3aJaHHOMY  YCJIOBHIO, HAXOXJICHHE MHUHUMAIBLHOTO
(MakcMMaIbHOTO) 2JIeMeHTa MaccuBa. COpTHUPOBKA MacCcHUBa

3.3

OO0paboTka MOTOKAa JMAaHHBIX: BBIUYMCIEHHE KOJWYECTBA, CYMMBI, CpPEIHEro
apu(MeTnyecKkoro, MUHHMAJIbHOIO M MAaKCUMaJbHOI'O 3HAYEHUS DJIEMEHTOB
IIOCJIEOBATENBHOCTH, YIOBIETBOPSIONIMX 3aJaHHOMY YCJIIOBUIO

34

VYnpasnenue. Curnan. OOpatHast cBA3b. [lonmydyeHue curHagoB oT HU(POBBIX
JaTYUKOB (KacaHus, pacCTOSHUS, CBeTa, 3Byka M Jpyroro). IIpumepsl
UCNOJIb30BaHUsl NPUHLUIA OOpaTHOM CBsI3M B  CHCTEMax YIpaBJIEHUS
TEXHUYECKUMH YCTPOHCTBAaMM, B TOM 4Hciae B poOortoTexHuke. I[Ipumepsl
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMA YNpaBJIEHHs ABUKEHHEM B TPAHCIIOPTHOM
CHUCTEME, CBapodHasl JMHUS aBTO3aBOJla, ABTOMATU3UPOBAHHOE YIPaBJIEHUE
OTOIUIEHMEM JIOMa, aBTOHOMHAas CHCT€Ma YINpaBJE€HHUS TPAHCIOPTHBIM
CPEACTBOM U JIPYyTU€ CUCTEMBbI)

NudopmaiimoHHbIe TEXHOIOTUN
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[Tonsitue 00 37IEKTPOHHBIX TaOmUIaX. THIBI JAHHBIX B sYeHKaX IJCKTPOHHOU
Tabmuiel. PenaktupoBanue u GopmarupoBanue tabiui. BetpoeHHble QyHKITNT
JUI TIOMCKa MaKCHMMyMa, MUHHMYyMa, CYMMBI H CPEIHEro apu(MeTudecKkoro.
CopTupoBKa MJaHHBIX B BBIICIEHHOM jAuamnazoHe. [locTtpoeHue nuarpamm
(rucrorpamMma, Kpyrosas JuarpamMma, TodedHas auarpamma). BwiGop Tuma
JUarpaMMBbl

4.2

[TpeoOpazoBanue Gopmyn npu KomupoBaHUU. OTHOCHUTENbHAs, aOCOMIOTHAS U
CMeIlIaHHas aJipecanus

4.3

VYCi0BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Ta0aunax. CyMMHUpOBaHUE U MOACUET
3HAauEHM, OTBEUAIOLUX 3aJaHHOMY YycioBHi0. OOpaboTka 00JbIIMX HAOOPOB
JaHHBIX. YU CIEHHOE MOJIETMPOBAHNUE B 3JIEKTPOHHBIX TaOIUIAX
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Ponp mHGOpPMAIIMOHHBIX TEXHOJIOTUH B pPa3BUTUU SKOHOMHUKUM MHpA, CTPaHBbI,
peruona. OTKpeITbIE OOpa3oBarenbHble pecypchl. [Ipodeccuu, cBs3aHHBIE C
uHbOpMATUKOM W  MHGOPMAIMOHHBIMH  TEXHOJIOTHSIMHU:  BeO-qu3aiiHep,
OPOrpaMMHCT,  pa3paboTUMK  MOOWIBHBIX  MPUIOKEHHH, TECTHPOBIIHK,
ApPXUTEKTOP MPOrPAaMMHOT0 OOECHEUECHHS, CIEIUATNCT M0 aHAINU3Yy JaHHBIX,
CHCTEMHBIN aIMUHUCTPATOP




HPOBEPAEMBIE HA OI'2 IO UH®OPMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJBLHOM
IHPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUSA K MPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATBh)

11

Bnagenue OCHOBHBIMH TOHSATHSMH: HH(OpMamus, Tmepenaya,
XpaHeHue U 00paboTka WHGOPMAIUH, aITOPUTM, MOJEIb, ITU(POBOH
OPOAYKT H WX HUCHONb30BAaHWUE JUIs pPEIICHUs YYeOHBIX U
MPAKTHYECKUX 337124

1.2

BJIaI[eHI/IC IIOHATHUAMMU: BBICKA3bIBaHHEC, JIOTUYCCKad  OIcpanusd,
JIOTUYCCKOC BBIPAXKCHUC

YMmerth

2.1

YMeHue onepupoBaTh €IUHHIIAMU HM3MEPEHUs HH(POPMAIMOHHOIO
00bEMaA U CKOPOCTHU NE€peayuy JaHHbIX

2.2

YMeHue 3anmuchiBaTh W CpaBHUBATH 1menble uncia oT 0 mo 1024 B
Pa3JIMYHBIX MTO3UIIUOHHBIX CUCTEMAaX CYMCIICHUS C OCHOBAHUSAMMU 2, 8,
16, BBITIOJIHATH ApUPMETUICCKHUE ONEPALUU HAJl HUMU

2.3

YMeHHEe KOIUPOBAaTh M JICKOIUPOBATH COOOIICHUS IO 3aJaHHBIM
npaBWiaM; [OHMMAaHHE OCHOBHBIX  IPHUHIMIIOB  KOJWPOBAHHUS
WH(pOpMaIUU pa3IMIHON IPUPOJIBI: TEKCTOBOM, I'paHUECKOM, ayaro
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YMeHue 3anuchlBaTh JIOTMYECKHUE BBIPAKEHHS C HCIOJIb30BAHUEM
JU3BIOHKLIUH, KOHBIOHKIIMM U OTPULIAHMS, ONPENENATh MCTUHHOCTh
JIOTUYECKUX BBIPAXKECHUN, €CIIM W3BECTHbl 3HAYCHHWS HCTHUHHOCTH
BXOJAIIMX B HErO NMEPEMEHHBIX, CTPOUTH TAOJIUIBI HCTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUM; 3alUCBIBATH JIOTMYECKUE BBIPAKCHUS Ha
U3y4aeMOM SI3bIKE IPOrPAMMUPOBAHHUS

2.5

YMeHue COCTaBjsATh, BBIMOIHATH BPYYHYIDO M Ha KOMIIBIOTEPE
HECJIOKHBIE  QJITOPUTMBI  JJIS  yIOPABJICHUS  MCHOJHUTEISAMU
(Uepemamka, YepT&KHMK W Jpyrue); co3gaBaTh M OTJIAXKUBATH
MPOrpaMMBbl Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IlkonbHblli AnropuT™Muueckuii  S3bIK),
peanu3yrolre HeCIOKHbBIE aITOPUTMBI 00paOOTKU YHCIOBBIX JAHHBIX
C UCHOJb30BAaHHEM IIMKIJIOB M BETBJICHUI, yMEHUE pa3OuBaTh 3aJlauu
Ha T0/133/]1a4H, UCIIOJb30BaTh KOHCTAHTHI, IEPEMCHHBIC U BBIPAXKCHUS
pa3IMYHBIX  TUMOB  (YHMCIOBBIX, JIOTMYECKUX, CHMBOJIbHBIX);
aHAJM3UPOBATh TPEUIOKEHHBI  aJIrOPUTM, ONPENEATh, KaKue
pe3ynbTaThl BO3MOXHBI TIPU  33laHHOM MHOXECTBE HCXOIHBIX
3HAYCHUM

2.6

YMeHne 3anucaTb Ha HM3y4aeMOM  S3bIKE I[POrPaMMHUPOBAHUSA
AJITOPUTMBI IIPOBEPKH JIEJIMMOCTH OJHOIO LIEJIOr0 YMCia Ha APYyroe,
IIPOBEPKU HATypasjbHOIO YHMCIa HAa HPOCTOTY, BBbIIAEICHUS LU U3
HaTypaJbHOIO YMCIA, MOUCK MAaKCUMYMOB, MUHHMYMOB, CYMMBI
YHUCIIOBOM MOCIIEN0BATEIbHOCTH

2.7

Branenne ymMeHHEM OpHUEHTHPOBATBHCSA B MEPAPXUUYECKON CTPYKType
(aiinoBol CHCTEMBI, paboTaTh C (PaiiIOBON CHCTEMON MEPCOHATHLHOTO
KOMIIBIOTEpA C HCIOJb30BaHHEM Tpaduveckoro uHTepdeiica, a




MMEHHO: CO3aBaTh, KOIUPOBATh, IEpPEMEIIATh, IIEPECUMEHOBBIBATD,
yAAJSITh U apXUBUPOBATH (ailsibl U KaTajgoru

2.8

Briagenne yMeHUsIMU M HaBBIKAMH HCIIOJIb30BAHUS HH(POPMAIIMOHHBIX
M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH I TIOMCKA, XpaHEHHs,
00paboTKM U Mepelayy U aHaIu3a Pa3IMuHbIX BUJOB HHPOPMALIUH

2.9

YMeHue BRIOUpaTh Cocod MPeaCTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTaBIIEHHON 3ajmadeld (TaOiuIbl, cXeMbl, TpaduKu, TUarpaMMbl)
WCIOJIb30BAHUEM  COOTBETCTBYIOIIUX  TMPOTPAMMHBIX  CPE/ICTB
00pabOTKH JTaHHBIX

2.10

YMmenue ¢opmanu3oBaTh U CTPYKTYpHpPOBaTh  HHGOpPMAIHUIO,
UCIOJIb3YSl 3JEKTPOHHBbIE TAaOMMIBI JJsi O0OpaOOTKH, aHalmu3a |
BHU3yaJIM3allMi YHCIIOBBIX JaHHBIX, B TOM YHCJEC C BBIICICHUEM
quana3oHa TaOMWIBl W YHOPSAIOYMBAaHUEM (COPTUPOBKOM) €ro
AIIEMEHTOB; YMEHUE MPUMEHITh B ANEKTPOHHBIX TaOIMIaxX GopMyIabl
JUIE  pacuy€ToB C  MCIOJb30BAHMEM  BCTPOEHHBIX  (YHKIHUH,
a0COJIIOTHOM, OTHOCUTEIHHON, CMEIIAaHHOW a/Ipecallii; UCIOIb30BaTh
AIIEKTPOHHBIE TaOIMIIBI JJIsI YMCICHHOTO MOJEIMPOBAHHS B MPOCTHIX
3aJjayax U3 pa3HbIX IPEIMETHBIX 00JacTel




HEPEYEHDb 3JIEMEHTOB COJAEP/KAHUS, IPOBEPAEMBIX HA OI'2 1O

NHPOPMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT CO/epPKAHUS

[udposas rpaMOTHOCTH

11

@daiinpl 1 manku (katamoru). IIpUHIUIIBI MOCTPOCHHS (PAIOBBIX CHCTEM.
[TomHoe ums ¢aiina (manku). [TyTe k Qaitny (manke). Pabota ¢ daitnamu u
KaTajJjoraMM CpeiCTBaMU ONEPAallMOHHOM CHCTEMBI: CO3JaHu€e, KOMUPOBAHUE,
nepeMeIieHre, MepeuMeHOBaHNe U ynaineHue (ailyioB U mamok (KaTajoros).
Tunel gaitnos. CaoiictBa daitno. Paitnoeiii MeHemxep. [louck daitnos
CpeACTBaMH OMEPALMOHHON CHCTEMBI

12

OobwenuHenne xKommbpioTepoB B ceTb. Cets MHTepHeT. Beb-cTpanuna, BeO-
caifr. CtpykTypa azapecoB Beb-pecypcoB. bpaysep. IlonckoBble CHUCTEMBI.
Ilouck wuH}opmMamMu 1O KIOYEBBIM CIOBAM U 10 H300pa)KeHUIo.
JlocToBepHOCTh MH(pOpMaLMy, osrydyeHHol u3 MHrepHeTta. IP-anpeca y3m0B.
CerteBoe XpaHEHHE JAHHBIX

Teopetnyeckue 0CHOBBI HHPOPMATUKH
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JIMCKpETHOCTh JJTaHHBIX. BO3MOXXHOCTH OIUCAHUS HENPEPBIBHBIX 00BEKTOB U
IPOLIECCOB € IOMOIIBIO TUCKPETHBIX JAHHBIX.

Cumson. Andasur. MomHocTs andasuta. JBonunslii andasut. Konmyectso
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIuUN) (UKCHUpOBAaHHOM JJIMHBI B
nBonyHoM andasute. [IpeobpazoBanue nr0060ro andaBuTa K ABOMYHOMY.
KomnyectBo pa3nuyHbIX CIOB (PUKCHPOBAHHOM JJIMHBI B ajdaBuTe
onpenenéHHON MOIIHOCTH.

KonupoBanue CHMMBOJIOB OJHOrO andaBuTa C MOMOIIbIO KOJOBBIX CJIOB B
apyroM andasuTe, KojmoBas Tabnuia, jaekoaupoBaHue. KoampoBanue
TekcToB. PaBHOMepHbI kon. HepaBHomephsbiii kox. Koauposka ASCII.
Bocemubutueie  konupoBku. [lonstue o  koaupoBkax UNICODE.
JlekoqupoBaHue COOOIIEHWH C HUCIOJIb30BAaHUEM PABHOMEPHOTO U
HepaBHOMEpPHOTro Koja. MHpopmanroHHbIi 00bEM TekcTa

2.2

Nudopmanmonnsiii 00bEM AaHHBIX. bUT — MHUHUMalbHas egUHULA
KOIM4ecTBa MH(QOpPMAlMM — JBOMYHBIN paspsa. EauHunsl m3aMepeHus
uHpopmarmonHoro o6béMa maHHBIX. but, OaiiT, KWI0OaT, Meradawur,
rurabait. CkopocTh mepenayd AaHHbIX. ENMHUIBI CKOPOCTH IHepenaqyu
JAHHBIX

2.3

KonmupoBanne 1uBera. lLlseroBeie Momemu. Mogens RGB. I'myOuna
xkonupoBanus. [Tamutpa.

PactpoBoe n BekTtopHOE mpezacraBieHue nzobpaxeHuit. [Iukcens. OneHka
uH(pOpPMALIMOHHOTO 00BEMa rpaduyeckuX JaHHBIX Ui PacTpOBOIO
H300paKeHUs
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Konuposanue 3Byka. Pazpsanocts u yactora 3anucu. KoauuecTBo kaHanos
3aIMCH.

OneHka KOJIMYECTBEHHBIX IIapaMETPOB, CBSA3AHHBIX C IPEICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (ailsioB

25

HemosunumonHble ¥ TMO3WIMOHHBIE CUCTEMBI  CUWCIEHUs. AudaBuT.
OcHoBanue. Pa3Bépryrtas ¢opma 3ammcu uucna. I[lepeBom B IeCATHUHYIO
CHCTEMY YHUCEJI, 3alIMCAHHBIX B IPYTUX CUCTEMaX CUUCIICHHUS.

PumMckas cucteMa cuucieHus

2.6

I[BOI/I‘-IHaSI CUCTEMA CYHCIICHUA. HCpGBOI[ HCJIBIX YUCCII B MpCACIaxX OT 0 A0




1024 B 1BOMYHYIO CUCTEMY CUMCIEHUs. BocpMepuYHas CHCTEMa CUUCIICHMUS.
[lepeBox umcen U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO U JECCATUYHYIO
cucrembl 1 obOpatHo. IllectHaanarepudnas cucrema cuucieHus. IlepeBon
qycea U3 LIECTHAAUATEPUYHOM CHUCTEMBI B JABOWYHYIO, BOCBMEPUYHYIO U
JIECATUYHYIO CUCTEMBI U 00paTHO. ApU(METHUECKUE OMEePaIii B ABOMYHON
CUCTEME CUMCIICHUS

2.7

Jlornueckue BbICKa3biBaHUs. Jlormueckne 3HAYEHHsI  BBICKA3bIBAHMI.
OneMeHTapHble M COCTAaBHBIE BbICKa3bIBaHUA. Jlormueckue onepamuu: «u»
(KOHBIOHKIIMS, JTIOTUYECKOE YMHOXKEHHE), «UJIn» (IU3BIOHKIUSA, JOIHYEeCKOe
CIIOKEHHUE), «He» (jJormueckoe oTpuuanue). Ilpuopurer mnormueckux
onepauuid. OmnpeneneHne HMCTUHHOCTUM COCTABHOIO BBICKA3bIBAHUS, €CIHU
U3BECTHBl 3HAYEHUS MCTUHHOCTH BXOMSAIIMX B HEro 3JIEMEHTapHBIX
BbIcKa3piBaHMM. Jlornueckue BhIpaxkeHus. lIpaBuiia 3amucH JIOTHUECKUX
BbIpakeHui. [locTpoeHne TabmI MCTUHHOCTH JIOTMYECKUX BBIPasKEHUN

2.8

Jlorndueckue 3;1eMEHThI. 3HAKOMCTBO C JJOI'MYECKMMH OCHOBAMH KOMIIBOTEpA

2.9

HemnpepsiBHble 1 auckperHele mofenu. Mmuranuonnslie monenu. Mrposeie
Mozenu. OleHKa aJeKBaTHOCTH MOJIEIN MOJEIUPYEMOMY 00BEKTY M LeJIsIM
MOJEIUPOBaHUA

2.10

Tabmuunbie Mozemu. Tabnuia Kak TpeCTaBIIEHWE OTHOMICHUs. bassl
naHHbIX. OTOOp B TaONHUIE CTPOK, YAOBIECTBOPAIOIINX 33JAHHOMY yCIIOBHIO
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I'pad. Bepmmna, pedbpo, myts. OpueHTHPOBaHHBIE U HEOPHUEHTHPOBAHHBIC
rpadsl. JimHa (Bec) peOpa. BecoBas marpuna rpada. JmHa myTH MExay
BepmmHamu rpada. I[lomck ontumanbHoro nyta B rpade. HaganpHas
BepiiMHa (MCTOYHMK) U KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM
rpade. BpramcieHne konuuecTBa MyTe B HAMPABICHHOM AaIllUKIMYECKOM

rpade

212

Hepeo. Kopenb, Bepmmna (y3en), nuct, pedpo (myra) mepeBa. Brwicora
nepesa. IlommepeBo. Ilpumepbl wucmonb3oBaHus JepeBbeB. llepedop
BapHaHTOB C MOMOIIBIO IepeBa

AJ'IFOpI/ITMI)I " IpOorpaMMupOBaHUC
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CaoiictBa anroput™a. CrocoObl 3amucu anroputMa (CIOBECHBIH, B BUIE
0JI0K-CXEMBI, Iporpamma).

CocraBiieHue aJrOpuTMOB M IpPOrpaMM C HCIOJIb30BAHUEM BETBJICHUH,
LIUKJIOB M BCIIOMOTraTeJIbHbIX AJTOPUTMOB [UIsl YIIPABJIEHUS HCIOIHUTEIEM
(Pobot, UYepemnamka, YepTéxHUK W Apyrue). BBINOIHEHHE aaropuTMOB
BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMu4eckui S3bIK).

CucremMa npOrpaMMHPOBAHMS: PEAAKTOP TEKCTA MPOrpaMM, TPAHCIATODP,
OTJIATIHK.

[lepemennas: Tum, uMms, 3HaueHue. Llenbie, BEMIECTBEHHbIE U CHMBOJIbHBIE
nepeMEeHHBIC.

Onepatop mpucBauBaHUA. ApPUMETHUECKHE BBIPAKEHUS U TOPSIIOK HUX
BbIuKcieHus. Omnepanuu ¢ [EJbIMH YUCIAMH: IEJIOYHCIICHHOE JeJICHHE,
ocTtaTok oT neneHus. Berpiaenus. CoctaBHbIC YCIOBHS (3alUCh JTOTHYECKHUX
BBIPDAKEHUH Ha M3y4aeMOM sI3bIke mporpammupoBaHusi). Haxoxnenue
MUHHMYMa

U MakCUMyMa W3 JIBYX, TPEX W YETHIpEX uMceNl. PereHne KBajpaTHOTO
YpaBHEHHSI, IMEIOIIIET 0 BEIICCTBEHHbIC KOPHU. MK ¢ yclioBUeM. AJITOPUTM




EBximpoa s HaxoXOeHUsT HauOOJbIIEro OOHIeTO JeMUTeNs JABYX
HAaTypajdbHBIX uYucen. Pa3OueHwe 3amucu HATYypaJbHOTO YHCIA B
MO3ULIMOHHOW CHCTEME C OCHOBAHMEM, MEHbIIMM WiIH paBHbiM 10, Ha
otnenbHbIe UdphI. [[UKI ¢ TepeMeHHOoi. AJITOPUTMBI TPOBEPKH JAETUMOCTH
OJIHOTO IIEJIOr0 4YHCla Ha JApyroe, MPOBEPKH HATYypaJbHOTO 4YHCIA Ha
IIPOCTOTY

3.3

O0paboTka CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. [1o1cuéT 4acTOTHI MOSBJICHNS] CHMBOJIA B
crpoke. BeTpoennbie dyHKIMM 11 00paboTKU CTPOK

3.4

Onpenenenne BO3MOXHBIX PE3yJIbTaTOB PabOThI aJFOPUTMA MpPU JaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, ONPEAECICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
NPUBOJAIINX K TAHHOMY PE3yJbTaTy
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Tabmuunble BenmuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBEl. CocCTaBiieHUE H
OTJIaZIKa TMPOTpaMM, pEATU3YIOIKUX THUIIOBBIE aJNTOPUTMBI  00pabOTKHU
OJTHOMEPHBIX YUCIIOBBIX MACCUBOB, HA OJIHOM M3 SI3bIKOB IIPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHbIil AnroputmMuyeckuil S3bIK):
3aIrloJIHEHUE YHUCIOBOTO MAcCHBa CIyYalHBIMH YHMCIIaMH, B COOTBETCTBHH C
dopmynoil uam myTéM BBOJA YHCEN, HAXOXKIEHHE CYMMBlI DJIEMEHTOB
MaccuBa, JUHEHHBIA MMOWCK 3aJaHHOTO 3HAYEHHUS B MAaCCHBE, MOJCYET
3JIEMEHTOB MAacCHBa, yJIOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHIO, HaXOXKACHUE
MUHHUMAJILHOTO (MaKCHMaJIbHOTO) 3JieMeHTa MaccuBa. COPTUPOBKA MAaCCHBA.
OO6paboTka MOTOKA JAHHBIX: BBIUHUCICHHE KOJIUYECTBA, CYMMbI, CPEIHETO
apu(MeTn4ecKoro, MUHUMAaJIbHOTO M MaKCUMAIbHOTO 3HAYCHHUS SJIEMEHTOB
MIOCTIEIOBATEIbHOCTH, YIOBIETBOPSIIOMINX 3aIaHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnain. OGpatHas cBsizb. [lomyueHne curanaoB oT HUGPOBHIX
JTaTYUKOB (HampuMmep, KacaHHs, pacCTOSHHs, CBeTa, 3BykKa). I[Ipumepsl
UCTIOJIb30BAaHMSl TPUHIMIIA OOpaTHOM CBA3M B CHUCTEMax YIpPaBJICHUS
TEXHUYECKUMH YCTPOHCTBAMHU C IOMOIIBIO JaTYUKOB, B TOM YHCIE B
pOOOTOTEXHUKE

WubopManimoHHbIe TEXHOJIOTHH

4.1

TekcToBbIE TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ad3all,
CTpOKa, CJIOBO, CUMBOII).

TexkcToBBIM mpoueccop — HMHCTPYMEHT CO3JAHMSI, PENAKTUPOBAHUS MU
¢dopmatupoBanuss TekcroB. IlpaBuna HabGopa Tekcta. PenaktupoBanue
tekcta. CBoiictBa cuMBONoB. [llpudt. Tuner mpudrtoB (pydneHsie, ¢
3aceuyKaMHu, MOHOIIMpPUHHBIE). [lody)XHpHOE M KypCHMBHOE HauepTaHUe.
CaoiicTBa ab3a1eB: I'paHuUllbl, a03alHBIA OTCTYI, UHTEPBAJI, BEIpAaBHUBAHMUE.
[Tapametpsl ctpanunsl. CtuiieBoe ¢opmarupoanue. CTpyKTypupOBaHUE
uH(pOpMAIMU C MOMOIIBIO CHUCKOB U Tabiaul. MHOroypOBHEBbIE CIIHCKH.
Jlob6aBneHne TabiaMil B TEKCTOBbIE JOKYMEHTHl. BcraBka M300pa’keHHH B
TEKCTOBbIe JAOKyMeHThl. OOTekaHue n300pakeHHH TekcToM. BritoueHue B
TEKCTOBBIA ~ JOKYMEHT JuarpamMM, (opmys, HyMepaluud CTpaHHUII,
KOJIOHTUTYJIOB, CCBIJIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. VMcrnonbp3oBanue rpaguuecKkux NIPUMHTHBOB.

Omnepanuu penakTupoBaHus rpaduueckux 00bEKTOB, B TOM YKCIe TU(POBBIX
¢dororpaduii: u3MeHeHue pamepa, 00pe3Ka, MOBOPOT, OTpakeHue, padboTa ¢
obmactsMu (BbIIeNIEHUE, KOMTMPOBAHUE, 3JIMBKA [[BETOM), KOPPEKIIUs IIBETA,
SPKOCTH M KOHTPAacTHOCTH. BekropHas rpaduka. Co3gaHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEJICTBAMHU TEKCTOBOI'O IMPOIECCOPA WIIH JAPYTHX




nporpamm (mpuiioxkeHuit). JlodaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHThI

4.3

[ToaroroBka MyJbTUMEANHHBIX Mpe3eHTaluid. Cnaiia. lobaBieHue Ha craiij
TeKkcTa M u3o0paxeHuii. PaboTta ¢ HeckonbkuMu ciaiaamu. JloGaBieHue Ha
Claii] ayIMOBU3yaIbHbIX JaHHBIX. AHUMAaIUA. [ unepcchliku
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Tunbl gaHHBIX B SYEHKaX SJICKTPOHHOW Tabmuiel. PemaktupoBanue u
¢dopmaTupoBanue Tabmuil. BerpoeHHble (GYHKIMH 7SI TOMCKAa MAaKCUMyMa,
MUHUMYMa, CYMMBI U cpefHero apudmerndeckoro. CopTUpOBKa NaHHBIX B
BbIICJICHHOM Juamna3one. IlocTpoenue auarpamMMm (rucrorpaMma, Kpyrosas
auarpaMma, — TOYEYHas — JguarpaMma). BpiObop  TMma  gmarpammel.
[IpeobpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENBHAS, a0COIOTHAS
Y CMEILIaHHas agpecanus

4.5

VYcrnoBHBIE BBIUMCICHHMS B JJIEKTPOHHBIX Tabiunax. CymmupoBaHue U
NoACYET 3HAUCHUH, OTBEYAIOIINX 33aJJaHHOMY yciioBHI0. OOpaboTka 60IbIImX
Ha0OpOB AaHHBIX. YN CIEHHOE MOJIEIMPOBAHUE B AJIEKTPOHHBIX TAOJUIIAX




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
bocosa JLJI., bocoBaA.}O. Undopmatuka: Yueobnux nms 9 kmacca. — M.:
BMHOM. JIa6opatopwus 3nanwuii, 20109.

METOANYECKHUE MATEPUAJIBI JIUISI YYUTEJIA

bocosa JIJI., BocoBaA.}O. Nudopmaruka: Yuebnuk misa 9 kmacca. — M.:
BMHOM. JIaGopatopus 3nanwuii, 2019.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

ITopran «Poccuiickas 3JIEKTPOHHAs IIKOJIa

[Hoptan ®I'NUC «Mos nikoiay

Hoptran «Mudopmaruka. bocosa JI.JI. JlabopaTtopusi 3HAaHUIN»
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