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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uH@OpMaTUKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHUSI OCHOBHOM
00pa30BaTeNbHOM MPOTPAMMBbl OCHOBHOTO OOIIIETO 00pa30BaHuUs, MIPEICTABICHHbBIX
B ®I'OC 00O, a taxxe (enepanpHoil pabodeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHbOpMaTHKEe Ma€T TMpEACTaBICHUE O UEsIX, OO0uIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMU
uHpopMaTUKi Ha 0a30BOM YPOBHE, YCTAHABIMBACT OOS3aTEIBHOE IMPEIMETHOE
CoJIep>KaHHe, MPEAYCMATPUBAET €ro CTPYKTYPUPOBAHUE MO pa3aeinaM U TEMAM.

[Iporpamma no uHdopMatuke onpeaensieT KOJINUYeCTBEHHbIE U KaUeCTBEHHbIC
XapaKTEePUCTUKU Y4EOHOr0 MarepHuania Uil KaXJI0Tro Tojla U3yuyeHus, B TOM YHUCIIe
JUIS. COAEPKATEIbHOTO HAMOJHEHUS Pa3HOr0 BHUAA KOHTPOJS (IIPOMEKYTOUYHOMN
aTTeCTalNH oOyyvaroniuxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
rOCyJIapCTBEHHON UTOTOBOM aTTECTAIINM).

[Iporpamma 10 UHQPOPMATUKE SBISIETCS OCHOBOW JJIS COCTaBJICHUS
aBTOPCKUX YUEOHBIX MPOTPaMM, TEMATHUECKOTO TUTAHUPOBAHHUS Kypca yUUTEIIEM.

[ensmu  w3ydyeHuss WHGPOPMATHUKKM HA YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHUs SIBISIOTCS:

(dbopMHpOBaHWE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HayKu HUH(POPMATUKH, TOCTIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM NPAKTUKH, 32 CUET Pa3BUTHUS MPEICTaBICHUN 00
uHpOpMAIIUU KaK O Ba)XHEHIIIEM CTPATETUYECKOM PECypCe Pa3BUTHs JIMYHOCTH,
rocyAapcTBa, OOILECTBa, IOHUMAHUSA POJU HMH(GOPMALMOHHBIX IPOIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HHQPOPMAIIMOHHBIX TEXHOJIOTUH B YCIOBHUSX
1idpoBoii TpaHchopMau MHOTHX cep )KU3HU COBPEMEHHOTO 00IIeCTRa;

o0ecrieueHrue YCJIOBUM, CIHOCOOCTBYIOIIUX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIJIEHUS KaK HEOOXOAMMOTro YCIOBHUSL MPOPECCUOHAIBHON IEsATEIBHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIIECTBE, MPEAINOIaralpIlero CnocoOHOCTh
oOyyaromierocss pa3OuBaTh CJIOXKHBIC 3a7ayd Ha OoJiee MPOCThIE MOJ3adauH,
CpaBHUBATh HOBBIE 33/1a4¥ C 3a/Ja4aMi, PEIIEHHBIMUA paHee, ONPENeIATh Mark JJis
JIOCTUKEHUS pe3yJibTaTa U TaK Jajee;

dbopMupoBaHUE U pPa3BUTHE KOMIIETCHIIMI OOy4almmxcs B 00JacTu
WCIIOJIb30BaHUsl NHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HAHWM, YMEHWW W HABBIKOB pabOThl ¢ HH(pOpMaNUel, MPOrpaMMHUPOBAHMS,
KOMMYHHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBHUSAX OOECICUCHUS
nH()OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH 00YYaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIBHOTO OTHOIICHUS K MH(pOpMalUu
C y4€TOM MPABOBBIX M ITUYECKUX ACIEKTOB €€ pacnpoCTpaHEeHUs, CTPEMIICHUS K
OpOAODKEHHI0 00pa3oBaHUS B 00JIaCTH  HMH(POPMAIMOHHBIX TEXHOJIOTUH H



CO3UJATEIBPHON JCATEILHOCTH C TPUMEHEHUEM CpPEICTB HWH()OPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatuka B OCHOBHOM 00111€eM 00pa30BaHUH OTPAXKACT:

CYIIHOCTh HMH(MOPMATUKH KAK HAYYHOM AUCIUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKaHUSI U BOZMOXHOCTH aBTOMATU3alMA MH(HOPMAIIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JacT  TPUMEHEHHs  WHOOPMATHUKU, TPEXKAEC  BCETO
uH(OPMAIMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLIUANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep UWHOOPMATUKA U HMH(DOpPMAIMOHHOU
NEeSATEeTbHOCTH.

W3yuenne wHOOpPMATHKA  OKa3bIBAaCT CYIIECTBCHHOE BIWSHHE HA
dbopMHpOBaHWE MHPOBO33PCHUS OOYYAIOMIETOCs, €r0 >KH3HEHHYIO ITO3UIINIO,
3aKJ1aJbIBa€T  OCHOBBI  MOHUMAaHWA  NPUHIHUINOB  (QYHKIMOHUPOBAHUS U
WCIOJIb30BaHUsI WH(OPMAIIMOHHBIX TEXHOJIOTHM Kak HEOOXOJAMMOr0 MHCTPYMEHTA
MPAKTUYECKA JIIOOOW JEeATeTRHOCTH W OJHOTO W3 Hambojee 3HAYNMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHHM  COBPEMEHHOW  UMBWIM3aUuM.  MHorue
MIPEIMETHBIC 3HAHUS U CITOCOOBI JAEATEIHHOCTH, OCBOCHHBIC O0YUYAIOIIUMHUCS TIPH
U3y4eHUU MHPOPMATUKHU, HAXOAT MPUMEHEHHE KaK B paMKax 00pa3oBaTEIbLHOTO
mpoliecca MPU U3YYEHUW JAPYTUX TMPEAMETHBIX 00JacTeil, TaKk W B HHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMHU 11 (POPMUPOBAHUS KAYECTB
JUYHOCTH, TO €CTh OPHCHTHUPOBAHBI Ha (OPMHPOBAHWE METANPEAMETHBIX |
JUYHOCTHBIX PE3YJIbTATOB O0yUYCHUS.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «MHadpopmarukay — chopmMupoBarh y
00yJaromuxcs:

MOHUMAaHUE TPUHIIUIIOB YCTPOWCTBA M (YHKIMOHUPOBAHUS OOBEKTOB
IU(QPOBOTO OKPYKCHHsI, TPEICTABICHUS OO0 WCTOPHHM M TEHICHIUSAX Pa3BHTHSI
uH(hOopMaTHKHU Tieproia udpoBoi TpaHchopMaIiu COBPEMEHHOTO 00111eCTBa;

3HAHMS, YMEHUS W HaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1ay, BOSHHUKAIOIIUX B
MIPAKTUICCKON IEATETBHOCTH, JJII MX PEIICHHS C MOMOINBI WH()OPMAIMOHHBIX
TEXHOJIOTHHA, YMCHHS W HaBBIKH (POPMATM30BAHHOTO OIHMCAHMS IOCTABICHHBIX
3a7ad;

0a3oBbie 3HaHHUS 00 WHGPOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHCIE O
MaTEeMaTHYeCKOM MOJICIIMPOBAHUHY;

3HAaHHE OCHOBHBIX AJITOPUTMUYECKHUX CTPYKTYp M yYMCHHE NMPUMEHSATH ITH
3HAHMS JJI1 TIOCTPOCHHS QJITOPUTMOB PEIICHHS 3a7ad M0 MX MaTEeMaTHYECKUM
MOJIETISIM;

YMEHUSI U HABBIKM COCTABJICHHS MPOCTHIX MPOTPAMM IO IMOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 SI3BIKOB MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS;



YMEHHSI M HaBbIKM S()(PEKTUBHOTO HCIOJb30BAHUA OCHOBHBIX THIIOB
INPUKJIAJHBIX MPOrpaMM (TPHIIOKEHHIT) 00IIEero Ha3HauYeHUs U MH(POPMALIMOHHBIX
CHCTEM JUIsl pEeUICHHsI C UX MOMOUIbI0 MPAKTHUECKUX 3aj]ad, BIaJeHue 0a30BBIMU
HOpMaMH HWH(OPMAIMOHHOW JTHKM M TIpaBa, OCHOBaAaMU HMHQPOPMALMOHHOU
0€30I1aCHOCTH;

YMEHUE T'PaMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PELICHUS NPAKTUYECKUX
3aJa4 C TOMOIIBI0 WH(GOPMAIMOHHBIX TEXHOJIOTUH, NPUMEHSTH IOJIYyYCHHBIC
pe3ynbTaThl B MPAKTUYECKON JAESTEIHHOCTH.

[lean m 3amaun u3ydeHUs: MHPOPMATUKH HA YPOBHE OCHOBHOTO OOILETro
o0pa3oBaHUs OIPEACNAIOT CTPYKTYPY OCHOBHOTO COJEpKaHHUS y4yeOHOro
IPEIMETA B BUJAE CAEAYIOIINX YETHIPEX TEMATUUECKHUX PA3/ENIOB:

uudpoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATHKHU;

aJITCOPUTMBI U IPOTPAaMMHUPOBAHUE;

UH(OPMAIMOHHBIE TEXHOJOTUH.

Ha u3ydenune nHpopmMaTtuku Ha 0a30BOM ypoBHE orBoguTcs 102 yaca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Henento), B 9
kiacce — 34 yaca (1 yac B HezelO).



COJEPXXAHUE OBYUYEHUA
8 KUIIACC

Teoperuueckne 0CHOBbI HHPOPMATHKU

Cucremsl CUUCICHUSA

Hemno3unvonHuble W MO3UIMOHHBIE CUCTEMBI  CUMCIEHUA. AldaBur.
OcnoBanue. Pa3sépuytas ¢popma 3anucu yucia. [lepeBoa B 1€CATUUHYIO CUCTEMY
YHCEJI, 3alUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cucrteMa cuncienus. [lepeBon menbix yucen B npenenax ot 0 go
1024 B 1BOMYHYIO CHCTEMY CUHCIEHHMS. BocbMepHuHas cucTeMa CUYHUCIEHUS.
[IepeBon uncen U3 BOCBMEPUYHOM CUCTEMBI B IBOMYHYIO U AECATUYHYIO CHCTEMBI
u oOparHo. IllectHanmarepuunas cucrtema cuucieHus. IlepeBon uucen u3
MIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JACCATUYHYIO
CUCTEMBI U 00pATHO.

Apudmernueckue onepanuy B JBOMYHON CUCTEME CUUCIICHHUS.

JIeMEeHTbl MATEMATHYECKOH JIOTUKHU

Jlornueckue BbICKa3biBaHWs. Jlorndeckne 3HAYEHUS  BBICKA3bIBAHMI.
DOneMeHTapHble W COCTaBHbIE BbICKa3biBaHUA. Jlornueckue omnepanuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKINS, JIOTHYECKOE
CJIOKEHHE), «He» (jormyeckoe oTpuianue). [[pHopUTET JIOTMYECKHX Omeparuil.
OrnpenenieHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM W3BECTHBI 3HAYCHUS
WCTUHHOCTH BXOJSIIMX B HEro 3JEMEHTAapHBIX BBICKa3blBaHUW. Jlormueckue
BbIpakeHus. [lpaBuna 3amuicu Jjormdeckux BolpakeHui. I[locTpoenue Tabnuil
VMCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlormueckue 3neMeHThl. 3HAKOMCTBO € JIOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAaMMMPOBaAHKE

HNcnosHuTE M M AJITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUH

[lonarue anroputma. VCHOTHUTENW QITOPUTMOB. AIITOPUTM KakK IUIaH
yIpaBJIEHUS HUCTIOJIHUTEIIEM.

CpoiictBa anroput™ma. CrnocoObl 3amucy aJropuTMa (CJIOBECHBIM, B BHUJIC
OJIOK-CXEMBI, TPOTrpamMma).

AJnropuTMuYecKre KOHCTpYKUMH. KOHCTpyKuus «clienoBanue». JIMHEeHbIi
anroput™.  OrpaHM4eHHOCTh  JIMHEHMHBIX  alTOPUTMOB:  HEBO3MOXKHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCJIENOBATEIILHOCTH BBINIOJHIAEMBIX JIEUCTBUM OT
VCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHUE»: MOJHAs W HenodaHas (GopMbl. BeimomHeHue u
HEBBINOJHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIOBUSI.



KOHCTpYKIMSL «ITOBTOPEHMS»: LUKJBI C 3aJaHHBIM YHCIOM ITOBTOPEHMI, C
YCIIOBUEM BBITIOJHEHMS], C IEPEMEHHOM IIUKJIA.

Pazpabotka nmnst popmanbHOTO HMCTOMHUTENS ANTOPUTMa, TPUBOJSIIETO K
TpeOyeMoMy pe3yjbTaTy IMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOXKHBIX aJTOPUTMOB C HCIOJB30BAHUEM IIMKJIOB M BETBJICHUHN A
ynpaBieHus: (HOpMaTbHBIMU HCIIOJHUTEISIMU, TakuMH Kak Pobot, YUepemarika,
YepréxHuk. BplonHeHWe aJIropuTMOB BpPYYHYHO M Ha  KOMIBIOTEpE.
CuHTakcu4ecKue u JIoruyeckue omuoku. OTKasbl.

S3BIK IpOrpaMMHpPOBaAHUSA

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid A3bIK).

Cucrema mnpOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa NPOrpaMm, TPAHCIATOP,
OTJAYUK.

[lepemenHasi: THN, MM, 3Ha4YeHHUE. Llenble, BEIIECTBEHHBIE U CUMBOJIbHbBIC
NIEpEMEHHBIE.

Onepatop mnpucBauBaHus. ApUPMETUYECKUE BBIPAKEHUS M TOPAIOK HX
BbIuKclieHHs. Onepanuu ¢ UEIbIMA YUCIAMM: LEJTOYHUCIEHHOE JEIEHUE, OCTaTOK
OT JIEJICHUS.

BerBnenus. CocTaBHbIE YCIOBHS (3allMCh JIOTMYECKUX BBIPAXKEHUN Ha
U3y4aeMoOM sI3bIKe MporpammupoBaHusi). HaxoxneHne MUHMMyMa U MakCcUMyma
U3 JIBYX, TPEX M YETBIPEX umcen. PemeHne KBaapaTHOTO ypaBHEHHs, UMEIOLIErO
BEILIECTBEHHBIE KOPHH.

JnanoroBass oOTIagKa NPOrpaMM: IIOIIArOBOE BBIIOJHEHUE, IPOCMOTP
3HAYEHUH BEJIMYMH, OTIaJ0YHBIN BBIBOJ], BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycinoBueMm. Anroput™M EBKiInaa ajii HaxoXIEHUS HaWOOJIBIIErO
oOLIEero JeiauTeNs ABYX HATypalbHbIX uncen. Pa3OueHue 3amucu HaTypaiabHOTO
4uciia B MO3UIMOHHON CHCTEME C OCHOBAHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJICIIbHBIC ITH(PHI.

[Mukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKH JEIUMOCTH OJHOTO IEJIOTO
YKClia Ha JPyroe, IpOBEpKH HATYpaJbHOTO YKCia Ha MPOCTOTY.

OOpaboTKa CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0paboTka cTpok. Ilogcuér 4vacToThl MOSABIEHUS CHMBOJA B
cTpoke. Bctpoennsie pyHKImmM a1 00pabOTKU CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHue BO3MOXKHBIX PE3YyJIbTAaTOB PadOThl aNropuTMa IMpPU JTaHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIIPEAEJIEHHE BO3MOXHBIX BXOJHBIX JaHHBIX,
IPUBOSIINX K JAHHOMY PE3yJIbTAaTY.



9 KIIACC

udpoBasi rpaMOTHOCTDH

I'noGanbHas cetb NHTEpPHET U cTpaTeruv 0€30MaCHOIO NMOBeeHUs B Hell

['no6anwsHas cerb Untepuer. IP-anpeca y3noB. CeTeBoe XpaHEHUE JaHHBIX.
MeTopI HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MelieHnsi HOBOM HH(OpMaluy B
WUurtepHere. bonbiive naHHble (MHTEpHET-IaHHbIE, B YAaCTHOCTH JIaHHbBIE
COILIMAJIbHBIX CeTel).

[Tonarue o0 mHOpPMAIMOHHONW 0€30MacHOCTH. YTPO3bl MH(DOPMAIIMOHHOU
6e3omacHocTH TIpH paboTe B TI00aTBHOM CETH M METOABI MPOTUBOJCHCTBUS WM.
[IpaBuia Oe3omacHo ayTeHTUPUKAMU. 3amuTa JUYHOM uHGOpPMAUU B
HNurtepnere. bezonacHele crpaternu noseneHus B MHrepHere. [IpenynpexacHue
BOBJICUCHHS] B JIECTPYKTHBHBIE M KpPUMHUHAJIbHBIE (OPMBI CETEBOM AKTHUBHOCTH
(xnbepOyumHT, GUIIHHT U ApyTHE (OPMEI).

PabGora B HH(OPMALMOHHOM IPOCTPAHCTBE

Bune! nestenbHocTd B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
cepBUCHI (TMOYTOBas ciyk0a, BUACO-KOH(PEPEHL-CBA3b U APYTue), CIpPaBOYHBIC
CIyObl (KapThl, pacluUcaHus W JApPYTHUE), TIOUCKOBBIE CIYXKOBI, CITYXKOBbI
OOHOBJIEHUS TPOrPAaMMHOr0 oOecnedeHuss | Jpyrue ciyxObl. CepBHUCHI
rocyJapCcTBeHHBIX yciyr. O6maunbie XpaHuiauia gaHHbX. CpeacTBa COBMECTHOM
pa3paboTku JOKYMEHTOB (OoHIaitH-oducskl). [Iporpammuoe obecrieueHue kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U IpauuecKue pedaKTOphl, Cpeibl pa3padOTKu
IpOrpamm.

Teopernyeckune 0CHOBBI HH(POPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mogens. 3anaun, pemaeMble ¢ IOMOIIbIO MojenupoBanus. Kinaccudukanuu
mMoneneil.  MarepuanbHble  (HaTypHble) W MH(QOpPMAIMOHHBIE  MOJENH.
HenpepsiBHBIE ¥ auckpeTHble wmoxaenu. Mmuranumonnsie Monenu. HWrposbsie
mMozenu. OneHKa aJeKBaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY U ILENISIM
MOJICJIMPOBAHMUS.

Tabnuunbie mogenu. Tabnuia kak npeacTaBlIeHUEe OTHOILICHUSI.

ba3sl manspix. OTOOp B TabmuiEe CTPOK, YAOBIETBOPSIOLIUX 3aJaHHOMY
YCIIOBHUIO.

I'pad. Bepmmna, pedpo, nyts. OpUEHTUPOBAHHBIE U HEOPUCHTHUPOBAHHBIC
rpadel. [nmuna (Bec) peOpa. BecoBas marpumna rpada. [numHa myTH Mexmy
BepmmHamu rpada. [louck ontumansHoro mytd B Trpade. Hauanmbnas BeprmHa
(MCTOYHUK) U KOHEUHasl BepIINHA (CTOK) B OpUEHTHUPOBAaHHOM rpade. Boruncnenue
KOJIMYECTBA IyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.



Hepeso. Kopenb, Bepmmna (y3en), auct, pebpo (myra) nepeBa. Bricota
nepesa. [lognepeso. [Ipumepsl ucnosb3oBanus nepeBbeB. [lepedop BapuaHTOB C
MOMOILBIO JIEpEBA.

[loHATHE MaTEeMaTHYECKOM MOAENH. 3aJayd, pPEMacMble C TOMOIIBIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOIr0) MoaenupoBanus. OTIinuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJEIUM U OT CJIOBECHOTO (JIUTEPATypHOTO) OMUCAHUS
OO0BEKTA.

OTanbkl KOMIBOTEPHOTO MOJEIMPOBAHUS: MOCTAHOBKA 3a/Ja4d, IOCTPOEHUE
MaTeMaTUYECKOW MOJENH, POrpaMMHAas peaanu3alusi, TECTUPOBAaHUE, IPOBEACHHE
KOMITBIOTEPHOIO 3KCIIEPUMEHTA, AaHAJIN3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI M IPOrPAMMHMPOBaHHE

Pa3pa0dorka aJiropuTMoB U IPOrpamMm

Paz6uenue 3amaun Ha noazagaur. CoCTaBIeHHE aITOPUTMOB M MPOTPAMM C
UCIIOJIb30BAaHUEM BETBIICHUM, LHMKJIOB M BCIIOMOTATEIbHBIX aJrOPUTMOB IS
YIOPABJICHUS WCHONHUTENEM POOOT WM IPYyrMMH UCHOJHUTEISIMU, TAKUMU Kak
Yepenamka, YepTEXHUK U JPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlieHHE U
OTJIaJIKa TPOrPaMM, PEATU3YIOIIUX TUIIOBBIE AITOPUTMBI 00PaOOTKH OJHOMEPHBIX
YHCJIOBBIX MaCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackainb, Java, C#, IlIkoapHBI ANTOPUTMUYECKUAN SI3bIK): 3aIIOTHEHUE YHCIOBOTO
MacCuBa CIIy4ailHbIMM YHCJIaMH, B COOTBETCTBUHU C (POPMYJIOW WM MYTEM BBOAA
4yuCeJl, HaXOXKIECHUE CYMMBbI 3JIEMEHTOB MAacCUBAa, JIMHEWHBIM MOUCK 33JaHHOTO
3HAYEHHW B MAacCUBE, MOJCYET JJIEMEHTOB MACCHBA, YJIOBJIETBOPSIOIIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHUE MHUHHUMAJIbHOTO (MaKCUMAJIbHOTO) 3JIeMEHTa
MaccuBa. COpTUPOBKA MacCHUBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYUCIECHUE KOJIMYECTBA, CYMMBI, CPEIHErO
apu(PMETUIECKOTO, MHUHHMAJIBHOTO ¥ MAaKCUMAJbHOTO 3HAYECHHS JJIEMEHTOB
MOCJIENOBATEIBHOCTH, YIOBIETBOPSIIOIIUX 3aJAHHOMY YCIIOBHIO.

Yupagsienue

VYnpasnenue. Curnan. O0paTtHas cBsi3b. [lonmydeHue curiagoB OT HUPPOBHIX
JNATYMKOB (KacaHus, pAcCTOSHMS, CBeTa, 3Byka U jpyroro). llpumepsl
WCIIOJIb30BAHUSI ~ MPUHIMIA OOpaTHOM CBSI3M B CHCTEMax  yIpaBJICHUS
TEXHUYECKUMU YCTPOMCTBAMU C TMOMOIIBI JAaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPABJIEHUS IBM)KCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATHU3WPOBAHHOE
YIPABJICHHE OTOIUIEHHUEM JOMa, aBTOHOMHAsI CHCTEMA YIIPABJIEHUSI TPAHCIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

NudopManuoHHbIe TEXHOJIOTMH



JIEKTPOHHBIE TA0JIULbI

[Tonsitue 006 7eKTPOHHBIX TabauIax. TUIBI JAHHBIX B slUEHKAX IJIEKTPOHHOMN
tabnuipl. PenaktupoBanune u dopmarupoBanue Tabnuil. BceTpoeHHble QyHKIMU
JUIs TIOMCKAa MaKCHMyMa, MHUHHMyMa, CYMMbl U CPEIHEro apu(pMETHYECKOro.
CopTupoBKa [JaHHBIX B BBIICICHHOM aAuana3zoHe. [loctpoenme auarpamm
(rucTtorpaMma, Kpyrosas jaMarpaMma, ToOde€yHas auarpamma). BeiOop THma
JMarpaMMsl.

ITpeobpa3zoBanue popmyn npu konupoBaHuu. OTHOCUTENbHAs, a0COMIOTHAS
Y CMELIaHHas aJpecanus.

VYcnoBHbIE BBIYMCIEHUS B AJIEKTPOHHBIX Tabimuax. CyMMUpOBaHHE U
NOJACYET 3HAYEHUW, OTBEYAIOLIMX 3aJaHHOMY YycioBHiO. O0paboTka OOJIBIINX
Ha0OpOB JAaHHBIX. YUCIIEHHOE MOIETMPOBAHUE B AJIEKTPOHHBIX TAa0JIALIAX.

NHpopmaniuoHHbIE TEXHOJIOTUH B COBPEMEHHOM 001IeCTBE

Ponb nHGOpMAIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUpA, CTPaHBbI,
pernoHa. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cga3annbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTUSIMHU:
BeO-AM3aliHEp, MPOTPaMMHUCT, pa3paOdOTYUK  MOOWIBHBIX  MPUIIOKEHHUM,
TECTUPOBIIMK, apXUTEKTOp MPOrpaMMHOr0 0O0€CleyeHus, CHELUAINUCT IO
aHaJIM3y aHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBLI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

N3yuenne wuHGOpMATUKH HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
HaIpaBJICHO HA JOCTHKEHUE OOYJArONTUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX |
MPEIMETHBIX PE3YyJIbTaTOB OCBOCHUS COJIEPKaHUS YIEOHOTO MpeIMETa.
JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIC pe3yJbTaThl HWMEIOT HAMPAaBICHHOCTh, Ha peIIeHUE 3a1ad
BOCIIUTAHUSA, Pa3BUTHS W COLMATU3ANMHA OOYYAIOIIMXCS CPEICTBAMH Yy4eOHOTO
npeaMera.

B pesynprate wu3ydenuss WHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus y oOydaromierocsi OyayT chOpMUPOBAaHBI CIEIYIONTUE JIMYHOCTHBIC
pe3yibTaThl B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

IIEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUIECKOMY H
HAyYHOMY HACIICJIUI0, TTOHUMaHUEe 3HaueHUs WH()OPMATHUKU KaK HAYKH B KU3ZHH
COBpEMEHHOTr0 OOIIEeCTBa, BIaJCHHUE JOCTOBEPHOM MH(pOpManuel O MepeoBbIX



MHUPOBBIX U OTEUECTBEHHBIX JOCTH)KCHHMSIX B 00JacTM HH(POPMATHKU H
UH(GOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX O
1 poBoit TpaHchOpMaIIUU COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OpHUEHTAalUs Ha MOpaJIbHBIE IIEHHOCTH U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCThH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH, a TAKKE MMOBEJICHUE
Y TIOCTYIIKHU APYTHUX JOJEH ¢ MO3ULKUHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TMOCIEACTBUM TIOCTYNKOB, aKTHMBHOE HENPHUSATHUE AaCOLMAJIbHBIX
MOCTYIIKOB, B TOM 4Hclie B UHTepHeTe;

3) rpa:kaaHCKOr0 BOCIIUTAHUSA:

NPEACTAaBICEHHE O COLUMAIBHBIX HOpPMax M TNpaBWiIaX MEKINYHOCTHBIX
OTHOUIEHWI B KOJUIEKTHMBE, B TOM YHCJIE€ B COLMAIbHBIX COOOLIECTBAX,
COOJIIOJIeHue TpaBWJI OE30MaCHOCTH, B TOM UYHCJIE HAaBBIKOB O€30MMacHOro
NOBEJICHUS B HWHTEPHET-CPEJe, TOTOBHOCTh K pa3HOOOPAa3HOW COBMECTHOM
NEATEIbHOCTH TPHU BBINOJHEHWN YYEOHBIX, MO3HABATENbHBIX 3a]ad, CO3/IaHUuU
y4€OHBIX MPOEKTOB, CTPEMJIEHHME K B3aUMOIIOHUMAHUIO W B3aUMOIOMOIIN B
npolecce 3ToM yueOHOU 1eATeTbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEICHHUE U
MOCTYIKH CBOWX TOBApHINEH C TMO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHMS MTOCIEACTBUM MMOCTYIIKOB;

4) HEHHOCTEe HAYYHOT'O MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMH(pOpMaIuu,
UH(GOPMaLMOHHBIX nporeccax " UH(OPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH U OOIIECTBEHHOM
NPAKTUKU U COCTABIISIOIIMX 0a30BYI0 OCHOBY Il IOHUMAHUS CYLITHOCTH HAay4HOM
KapTUHBI MUPA;

UHTEpeC K OOYyYEHHMIO M TMO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K C€aMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
ypOBHS 00y4YeHUs B AajbHEMIIEM;

OBJIQJICHUE OCHOBHBIMM HAaBBIKAMHU HCCIIEIOBATEIbCKON JI€ATEIbHOCTH,
YCTAaHOBKAa HA OCMBICIICHUE OIbITa, HAOMIOAEHUH, TMOCTYNKOB M CTPEMJICHUE
COBEPILIEHCTBOBATh NYTH JOCTHXKEHUS HWHIMBUIYATILHOTO M KOJJIEKTUBHOIO
OJaronoyuus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KYyJIbTYpbl, B TOM YHCJIE HABBHIKOB
CaMOCTOATENIBbHON pabOThl € y4E€OHBIMM TEKCTaMH, CHPABOYHOM JIUTEpaTypoil,
Pa3HOOOpa3HBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTUH, a TaKXKe yMEHUS
CaMOCTOSITENIEHO OMPENENATh LIeTH CBOETO0 00Y4YeHHsI, CTaBUTh U (HOPMYJIUPOBATH
Ui ceOsi HOBBIE 33/Jayd B yu€Oe U IMO3HABAaTEIbHOW JIEATEIbHOCTH, Pa3BUBATh
MOTHUBBI 1 HHTEPECHI CBOEH IMO3HABATEIILHON AESATENBHOCTH;

5) popMupoOBaHUs KYJbTYPHI 310POBbSI:



OCO3HaHUE IIEHHOCTH W3HH, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3IOPOBBIO, YCTAHOBKAa Ha 370pPOBBIA 00Opa3 >KU3HH, B TOM UHCIE U 3a CUET
OCBOGHHUS W COOMIOAeHUS TpeOoBaHUI O€30MacHON JKCIUTyaTallud CpEACTB
MH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEpPEC K TMPaKTHYEeCKOMY H3ydeHHIO mpodeccuii u Tpyma B cdepax
npoeccuoHaIbHOU NesITENbHOCTH, CBSI3aHHBIX C UH(GOPMATUKOM,
MPOrpaMMHUPOBAHHEM W HH(POPMALUOHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX HAyKU MHOOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIM BBHIOOp W  TMOCTPOECHHWE HWHIUBUIYATLHOM  TPAeKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTE;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHUA:

OCO3HaHHUE TJI00aJbHOTIO XapakTepa HKOJOTMYECKUX MpoOJieM M MyTed ux
pemieHusi, B TOM 4YHCIE C Yy4ETOM BO3MOXKHOCTEH WH(DOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

8) aganranuu ody4yaroumerocss K M3MEHSIIOIUMCH YCJIOBHAM COLMAIBHOM
U IPUPOJIHOH Cpe/bl:

OCBOEHHE OOYYaIOIIMMHUCS COLMUAIBHOIO ONBITa, OCHOBHBIX COLIMATIBbHBIX
poJiel, COOTBETCTBYIOLIMX BEAYIIEH NeATEIbHOCTH BO3pacTa, HOPM M IPaBUI
OOLIECTBEHHOTO MOBEAEHUS, (HOPM COLIMATBLHOM KM3HU B TPYIIAX U COOOUIECTBAX,
B TOM YHCJIE€ CYHIIECTBYIOIUX B BUPTYyaJIbHOM IPOCTPAHCTBE.
METANIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbIle pe3yibTaTbl OCBOEHHSA MPOrpaMMbl IO HH(POpPMATUKE
OTPaXalOT  OBJAJCHUE  YHUBEPCAJIbHBIMM  Y4YEOHBIMH  JCHCTBUSIMH  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU, PETYIATHUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue AecTBUS:

yMEHUE ONpEeNesaTh TOHSATHS, CO37aBaTh OOOOIICHHS, YCTAaHABIIUBAThH
aHAJIOTUM, KJIACCU(PUIIMPOBATH, CAMOCTOSITEILHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUH JJIs1 KJIacCU(UKAIMY, YCTaHABIMBATh MPUYMHHO-CJIEACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKHUE PACCYXKICHUSA, JIelaTh YMO3AKIIOYEHUS! (MHIYKTUBHBIE,
JETYKTUBHBIE U TI0O AHAJIOTUHU) U BBIBOJIbI;

YMEHHUE CO3/1aBaTh, MPUMEHITh W TMPeoOpa3OBBHIBATh 3HAKU U CHMBOJIBI,
MOJIENIA U CXEMBI JJIsl pEIIeHUs] Y4eOHBIX U TTO3HABATEIbHBIX 33]1a4;

CaMOCTOATENBLHO BBIOMpPATh croco0 pelieHust yueOHOM 3ajaun (CpaBHUBATH
HECKOJIbKO BapHAHTOB DEIICHUS, BHIOWpATh HamOoJee MOAXOIAIINN ¢ Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ncciieaoBaTebCKHe 1€MCTBUSA:

dbopMyIHpOBaTh BOMPOCH, (UKCHPYIONIUE Pa3pblB MEKIY peaTbHBIM U
YKENaTEIbHBIM COCTOSTHUEM CUTYaIllMu, OObEKTa, U CAMOCTOSITEJILHO YCTaHABIIUBATh
HMCKOMOE U JJAHHOE;

OIIEHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(MOPMAIIHIO, MOJTYYCHHYIO
B XOJIC UCCIICAOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEUIIIEEe pa3BUTHE MPOILIECCOB, COOBITUI U
WX TIOCJICJICTBUSI B QHAJIOTHYHBIX WJIM CXOJIHBIX CUTYaIlUsX, a TaK)Ke BBIJBUTaTh
MIPEANOJIONKEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmaumeii:

BBISBJIATE AeUIUT HHGOPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

MIPUMEHATh PA3JIMUHbIE METOAbl, MHCTPYMEHTBHI U 3alpPOCHl MPH TOUCKE U
orbope mH(OpPMaMK WJIM JAHHBIX W3 HCTOYHHUKOB C YYETOM MIPEAJIOKEHHOU
y4eOHOM 3a7]a4M U 33JJaHHBIX KPUTEPHUEB;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OpMAIINIO PA3IMUHBIX BUIOB U (DOPM MpEACTABICHHUS;

CaMOCTOSITeJILHO ~ BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelacTaBicHUs
nHpOpMaMK W WUTFOCTPUPOBATh pEIIacMble 3aJadd HECJIIOKHBIMH CXEMaMHU,
JTarpaMMaMu, HTHOW rpadukoi U uX KOMOMHAILIUSIMU;

OIIEHMBAaTh HAACKHOCTh HMHGOPMAIMKM TIO KPUTEPUSIM, MPEAJIOKEHHBIM
YUYHUTENEM HIH CHOPMYIUPOBAHHBIM CaMOCTOSTEILHO;

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

KoMMyHuKaTHBHbBIE YHHBepPCAJbHbIe YUeOHbIEe AelCTBUSA

OO0menne:

COTIOCTAaBIISITh CBOU CYXKJIEHUS C CYXKJICHHSIMHU APYTMX YYaCTHUKOB JHAJIOTA,
oOHapyKHBaTh Pa3INIUE U CXOACTBO ITO3HIIHA;

MyOJUYHO TIPEICTABIIATh PE3YJIbTATHI BHIMTOTHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIeIOBaHUSI, POEKTA);

CaMOCTOATENFHO BBIOMPATh (OpMAT BBICTYIUIGHUS C YYETOM 3a7ad
MPE3EHTAIlMd U OCOOCHHOCTEW ayJAWTOPUU M B COOTBETCTBUU C HUM COCTABIISATH
YCTHBIC U TMCbMEHHBIC TEKCTHI C UCTIOIb30BAHIEM HILTIOCTPATUBHBIX MaTePHAJIOB.

CoBMmecTHasl 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUAYaJIbHOM
paboThl TpU PENICHHH KOHKPETHOW MpOOJIeMbl, B TOM YHCIIE TPH CO3JTaHHUH
UH(GOPMAIIMOHHOTO POAYKTA;

NPUHUMATh 11€JIb COBMECTHOW HH(MOPMALMOHHON NEeATEIBbHOCTH O cOOpYy,
oOpaboTke, mnepenade, (opmanuzanuu uWHPOpPMAIMKM, KOJJIEKTUBHO CTPOUTH



NEeHCTBUS MO €€ JNOCTHXKEHUIO: PACIPEAesiTh POJIH, 10TOBapUBAThHCs, 00CYKIATh
IpoIecC U pe3ybTaT COBMECTHON pabOTHI;

BBITMIOJHATH CBOIO 4acTh paboThl ¢ MH(poOpManuenr win WHGOPMALUOHHBIM
IOPOAYKTOM, JOCTHrasi KaueCTBEHHOTO pe3ysbTaTa IO CBOEMY HAIlpaBJICHUIO U
KOOPJAUHUPYSI CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaHIbI;

OILICHHMBATh KaUY€CTBO CBOETO BKJIaJa B OOIIMIA HH(OPMALIMOHHBIN IPOAYKT IO
KPUTEPUSM, CaMOCTOSITEJIbHO chOopMyIIMPOBAHHBIM y4acTHUKaMHU
B3aMMOJICHCTBHS;

CpaBHUBATh pE3yNbTaThl C MCXOAHOM 3ajayeil W BKIAJ KaXKAOrO UJICHA
KOMaHJbl B JOCTH)KEHHE pe3yNIbTaTOB, DPa3leisiTh c(hepy OTBETCTBEHHOCTH U
IPOSIBIISITE TOTOBHOCTH K MPEOCTABICHUIO OTYETA TIEpe]T TPYTIIOH.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX MOpoOJeMbl, Tpelyrolue
pelIeHHS;

OPUEHTHUPOBATHCS B PA3IMYHBIX TMOJAXOJAaX K TMPUHATHIO PEIICHUM
(MHIMBUAYATbHOE MPUHATHE PEIICHUM, IPUHSATUE PEIICHUN B TPYIITIE);

CaMOCTOATEIBHO COCTABJIATh AJNTOPUTM pEUIeHUs 3adaud (WM €ro 4acTh),
BBIOMpaTh CIIOCOO pEIICHUS] Y4eOHOU 3a7auu ¢ y4ETOM HMMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBATh TMpeJlaraéMble BapUAHTHI
pELICHUH;

COCTaBJISITh IUIAH JACHCTBUN (TUIAaH peanu3allid HAMEYEHHOTO aJIrOpUTMa
pElIeHMs), KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M C Y4ETOM MOJIYHYECHUS
HOBBIX 3HaHUM 00 U3y4yaeMOM OOBEKTE;

Jenatb BBIOOpP B YCIOBHUSIX TPOTUBOpeurMBOW uH(OpManmu U Opath
OTBETCTBEHHOCTb 32 PEILICHNUE.

CamokoHTpOJIb (peduiekcus):

BJIAJ€Th CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALMU U PEPIIEKCUU;

JaBaTh OLIEHKY CUTYallUM U MpeAJiaraTh MiaH €€ N3MEHEHHUS;

YYUTHIBATh KOHTEKCT U MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opy  perieHur y4eOHOW 3a7aud, aJanTHpPOBaTh PEIICHWE K MEHSIOMUMCS
00CTOSATEILCTBAM;

OOBACHATH  NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs)  pe3yJbTaToB
WH()OPMAITMOHHON JIeATeTbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaxOJUTh NO3UTUBHOE B TPOU3OIIEAIICH CUTYaIINH;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIOBUSM.

IMOIHOHAIbHBIA MHTEJJIEKT:



CTaBUTH CeOS HA MECTO JIPYroro Yes0OBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
JPyToro.

IIpunsiTue cedst M Apyrux:

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJHMPOBATH BCE BOKPYT JaXe B YCIOBUSX
OTKPBITOT'O JIOCTYyIA K JIFOOBIM 00BhEMaM HHGOPMAITUH.

ITPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 8 kjacce y oOyuaromerocss OyayT c(opMHpOBaHBI
CIIEAYIOIINE YMEHUSA:

NOSICHAT, HAa  MpPUMEPAX  pa3iMuusg  MEXKJIy  MNO3ULUHUOHHBIMH U
HETMO3UI[MOHHBIMU CUCTEMAMU CUUCIICHUS;

3amuChIBaTh M cpaBHHUBaTh Lenble yucna or 0 mo 1024 B pasnmyHbIX
MO3UIMOHHBIX CHCTEMaX CYHCIeHUs (C OCHOBaHUAMHU 2, 8, 16), BBINOJHATH
apudMeTHIECKHE ONepallii HaJl HUMU;

pacKpbIBaTh CMBICH TOHSTUH «BBICKA3bIBAHHUE)», <JIOTMYECKAS OIMEpALU»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKHE BBIPAKEHUSI C HCIOJIb30BAaHUEM JU3IBIOHKIINH,
KOHBIOHKIIUM W OTPUIAHUS, ONPENEIsiTh MUCTUHHOCTh JIOTUYECKUX BBIPAKECHUH,
€CJIM M3BECTHBbI 3HAYEHUS] UCTUHHOCTU BXOJSIIMX B HETO NMEPEMEHHBIX, CTPOUTH
TaOIHIIBl UICTUHHOCTH JIJIS JIOTHYECKUX BBIPAKCHHI;

pacKpbIBaTh CMBICI TMOHATUN «UCIOIHUTEINbY, «aJTOPUTMY, «IPOrpamMma,
MOHUMAsI Pa3HUILY MEXIY YNOTpeOJeHUEeM ITUX TEPMUHOB B OOBIJICHHOW peyu U B
UH(OPMATHKE;

OMKCHIBATh AJNTOPUTM pPEIIEHUS 3aJladyd Pa3IMYHBIMU CIOCOO0aMHU, B TOM
YlcJie B BUJIE OJIOK-CXEMBI;

COCTaBJISATh, BHIMIOJIHSATH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIEC AITOPUTMBI
C UCIIOJb30BAaHUEM BETBJICHUUW U IMKJIOB JUIS YNPABJICHUS HWCIOJHUTEISIMH,
TakuMu kak Pobot, Uepemnaiika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHTHI U TEPEMEHHBIE PA3JIUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COJAEPIKAIINE UX BBIPAKEHUS, UCIOIb30BaTh
orepaTop MpPUCBaNBaHUS;

WCIIOJIB30BaTh MPU pa3pabOTKe MPOrpaMM JIOTUUECKHE 3HAUCHMUS, ONepaluu
Y BBIPAXEHUS C HUMU;

aHAJM3UPOBATH MPEJIOKEHHBIE AJITOPUTMBI, B TOM YKCJIE ONPEIEIATh, KaKue
pE3yAbTaThl BO3MOXHBI IIPY 33ITaHHOM MHO>KECTBE UCXOIHBIX 3HAUEHU;

CO3[aBaTh W  OTJAXWBaTh IMPOrpaMMbl HAa OOHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IlkonabHbIi
AnroputMudecKuid SI3bIK), peamu3yIolue HECI0KHBIC aJIrOPUTMBI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCMOJb30BAHUEM IIMKJIOB M BETBICHHI, B TOM YHUCIE



peanu3yroIue NPOBEPKY AECIUMOCTA OJHOIO LEIO0r0 4Uciaa Ha APYroe, MpoBEpPKY
HATYpaJIbHOTO YKCia Ha MPOCTOTY, BBIACTECHUS [U(P U3 HATYpPAIbHOTO YHCIA.

K xonmy oOyuenus B 9 kiacce y oOygaromerocs OyayT chopMHupoOBaHbBI
CIIEYIOIINE YMEHHUS:

pa30uBaTh 3aayu HA TOA33Ja4d, COCTABJIATH, BHITIOJHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIONKHBIE AJITOPUTMBI C HCIOJIH30BAHUEM BETBICHUM, LUKIOB U
BCIIOMOTATENbHBIX AJTOPUTMOB ISl YNPABICHUS HCHOTHUTEISIMU, TaKUMU Kak
Po6oT, Uepenanika, YepTExHUK;

COCTaBJISITh M OTJQXKHUBATh IPOTPAMMBI, PEATU3YIOIINE THITIOBBIC aJTOPUTMBI
00pabOTKH YHUCJIOBBIX MOCIEAOBATENBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JI€MEHTOB
C 3aJaHHBIMH CBOMCTBaMM) Ha OJIHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHbIN ATTOpUTMUYECKUH SI3BIK);

pPacKphIBaTh CMBICT TOHSATHN «MOJEIbY, «MOJICITHPOBAHUEY», OMPEIACIATH
BUJIBI MOJIEJICH, OIEHWBATH aJCKBATHOCTH MOJEIHA MOJACIUPYEMOMY OOBEKTY H
HEISIM MOJICTTUPOBAHMUS;

UCIIOJIb30BaTh Tpadbl U JIEpeBbs JIJII MOJACIHUPOBAHUS CHUCTEM CETEBOU U
UEepapXuvecKoil CTPYKTYpbl, HAXOAUTh KpaTyalllinii myTh B rpade;

BBEIOMPATH CITOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C ITOCTABJICHHOM
3amayedt  (TaOnMIbl, CXeMbl, TpapuKkd, AWarpaMMbl) C  HCIOJIB30BAHHEM
COOTBETCTBYIOIIUX MIPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh  JJICKTPOHHBIE TaOiMIbl i1  00paboTKM, aHaimm3a u
BU3YyaJIM3allMM YWCJOBBIX JaHHBIX, B TOM UYHCJE C BBIICICHUEM JHana3oHa
TaOJIHIIBI U YIOPSAOYMBAHUEM (COPTUPOBKOM) €r0 JIEMEHTOB;

CO37aBaTh U MPUMEHSTH B DJICKTPOHHBIX TAOIMIIAX (POPMYIIBI ISl pacUETOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apu(pMETHYECKUX (GYHKIUNA (CyMMHUPOBAHHE W
MOICYET 3HAYEHUH, OTBEUAOIIHMX 3aIaHHOMY YCJIOBHIO, CpeIHEe apu(hMETHUIECKOE,
MOMCK  MaKCHMMaJbHOTO W  MHMHUMAJIBHOIO  3HA4YE€HHUs),  aOCOJIFOTHOM,
OTHOCHUTEIHHOM, CMEIIIaHHOM aJipecaliuy;

WCITIOJIB30BATh JJIGKTPOHHBIC TAOIMIIBI JJII YUCICHHOTO MOJCIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEIMETHBIX 00JIaCTel;

UCITOJIb30BaTh ~ COBPEMCHHBIC  WHTEPHET-CEPBHCHI (B TOM  YHCIC
KOMMYHUKAIIMOHHBIE CEPBHUCHI, OOJIaYHBbIC XpaHWIWINA JIaHHBIX, OHJIAHH-
nporpamMmbl  (TEKCTOBbIE M TpapUUECKUE PENaKTOPhl, CpeIbl pa3pabOTKH)) B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

MPUBOAUTh TIPUMEPHI HUCIIOJIB30BAHUS TeOMH(OPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJAPCTBEHHBIX YCIyr, 00pa3oBaTelibHbIX cepBUCOB HMHTepHETa B
y4eOHOM ¥ MOBCEAHEBHOMN JIEATEIIBHOCTH;



UCIIONIb30BAaTh  pa3jMuHble  CpPEACTBA  3alIUTBl  OT  BPEJOHOCHOTO
IpPOrpaMMHOTO  00€CIeYeHMsI, 3alUIlaTh MEePCOHANBHYI0 HH(OpPMALHUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYMAa M €ro MOCIEACTBUN (pa3rijalleHus, MOJAMEHBI,
yTpaTbl JaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJOTMYECKMX M COLHUAIBHO-
IICUXOJIOTHYECKUX  acleKTOB  HWCHOJb30BaHMsA cetu  WHTepHer  (cereBas
aHOHUMHOCTb, ITU(POBOH ClIe], AyTEHTHUYHOCTh CYOBEKTOB U PECYPCOB, ONACHOCTh
BpPEJIOHOCHOTO KOJIa);

pacro3HaBaTh MONBITKU U MPEIYNPEKAaTh BOBICUCHHE ce0sl M OKPYKAIOIINX
B JICCTPYKTHBHBIC M KPHUMHHAJIbHbIE (DOPMBI CETEBONH aKTMBHOCTH (B TOM YHCIIE
KHOEepOyIUTUHT, (DUILIUHT).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/nn P Konrpoasnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
bu6nunoreka [JOK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edso00.ru/7f418516
. bubmorexa [JOK
1.2 DJIEeMEHThl MAaTEMATUYECKON JIOTUKU 6 1 https://m.edsoo.ru/7fA18516
Htoro no pazneny 12
Pa3nen 2. AnropuT™Mbl 1 IPOrpaMMHUpPOBaHUe
51 HcnonHuTenu u anropuTMsl. 10 1 bubnmoreka [JOK
' ANropuTMHUYECKNE KOHCTPYKIIUU https://m.edso0.ru/7f418516
bubmnoreka IIOK
22 #13bIK IPOTPAMMHPOBAHIIS o https://m.edso00.ru/7f418516
bu6nuorexa [IOK
23 AHAJIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Pazgea 1. ludpoBasi rpaMOTHOCTH
11 I'mob6anpHas cerb UHTEpHET U cTpaTerun 3 bubmmoreka [JOK
' 0€30I1aCHOTO MOBEICHHS B HE https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 P
aboTa B HH(QOPMAIIIOHHOM ITPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3znen 2. TeopeTrudeckue 0CHOBbI HH()OPMATUKH
bu6mmoreka [IOK
2.1 M 8 1
OASTHPOBATIHE KAk METOI HOSHAMHA https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl ¥ NpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 P 6 1
a3paboTia a/ropHTMOB H IPOTpamM https://m.edsoo.ru/7f41a7do0
bu6mmoreka [IOK
3.2 2
¥mpaserine https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHU
bu6mmoreka [IOK
41 DIICKTPORHBIC Ta0HILb! 10 https://m.edsoo.ru/7f41a7d0
4.2 WudopmanroHHble TEXHOJIOTHH B 1 bubnuoreka [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

COBPEMEHHOM OOIIECTBE

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

Hroro no pazueny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBo uacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 Herno3unuonHbIe ¥ O3UIMOHHBIE 1 bu6mmorexa [IOK
CHUCTEMEI CUHUCIICHHUS https://m.edso0.ru/8a1649¢e0
bubmuoreka [JOK
2 P 1
a3BepHyTas (popma samucH uncna https://m.edso0.ru/8al64ba2
JIBonuHas cucrema CUUCIIEHUS.
3 Apudmernueckue onepanm B 1 bubmmorexa LIOK
P " patt https://m.edsoo.ru/8a164d96
IBOMYHOMN CUCTEME CUHUCIIEHUS
4 BocbMmepuunasg cucteMa CUNCIICHUS 1 bubmorexa [IOK
p https://m.edsoo.ru/8a165296
5 [HecTHaauarepuyHas cucTema 1 bubnuorexa LIOK
CUHCIIEHUS https://m.edsoo.ru/8a16549¢
O000IIIeHNE U CUCTEMATU3AIHS
6 3HaHI/IIII;II 1o TeMe «CHCTEMBI ) 1 bubmorexa [TOK
https://m.edsoo.ru/8a16564c
CUHCIIEHUS
7 Jlornueckue BBICKA3bIBAHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «u», «Aiam», 1 bu6mmoreka [IOK
«HEe» https://m.edsoo.ru/8al165b56
9 Omnpenenenre UCTUHHOCTH 1 bubnuorexa [IOK

COCTaBHOI'O BBICKa3bIBaHUA

https://m.edso0.ru/8a165cf0



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
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

10

Tadauubl UICTUHHOCTH

11 Jlornueckue 3J1€MEHTHI bubmmorexa LIOK
https://m.edso00.ru/8al65e94

KonTtponsHas pabora o Teme

12 «DNeMEeHThl MAaTEMaTHYECKOM bubmmorexa LIOK

https://m.eds00.ru/8al178c38

JIOTHKH

13 ITonsitue anroputma. Mcnonnurenu bubnunoreka [HOK
aJrOPUTMOB https://m.edsoo.ru/8al17949

14 CgoiictBa asiroput™Ma. Crioco0sl bubnnorexka [JOK
3aMliCH AJITOPUTMA https://m.eds00.ru/8a179606

15 AnropurMuyeckas KOHCTPYKIUS
«cnenoBanue». JIMHEWHBIN AITOPUTM
AnropurMuyecKasi KOHCTPYKIUS

16 «BETBJICHUEY: TOJTHASI U HETOJIHAS
bopmbl

17 AnropurMuueCcKas KOHCTPYKLUS bubnnorexa [JOK
«IIOBTOPEHUE» https://m.eds00.ru/8al7998a

18 PopMaIbHOE UCIIOJIHEHHE bubnnorexka [JOK
anropuTma https://m.edsoo.ru/8al79aac
Pa3paboTka HECI0XKHBIX aJITOPUTMOB

19 C MCIIOJIb30BAaHUEM ITUKIIOB JIJISI bubmuoreka [JOK
ynpaBiaeHus: GopManbHBIMU https://m.edsoo.ru/8al79elc
UCIIOJTHUTENSAMU
Pa3paboTka HECI0XKHBIX aJITOPUTMOB

20 C UCIOJIb30BAaHUEM ILIUKIIOB U bubnmoreka [JOK
BETBJICHU [ yIPaBICHUS https://m.edsoo.ru/8al79elc
(dbopManbHBIMU UCTIOTHUTENISAMU

21 BrinonHenue anroputMoB bubmuoreka [IOK



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

O000IIIEHNE U CUCTEMATH3ALHS
3HaHu# 1o TeMe «VICIoTHuTenn "

https://m.edsoo.ru/8al7a06a

bubmuoreka [JOK

22 aJTOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIU
93 S3b1k nporpammupoBanus. Crucrema
POTPaMMHUPOBAHHUS
24 ITepemennbie. Oneparop
MIPUCBaNBaHUS
o5 [IporpamMMupoBanue TMHEHHBIX
AITOPUTMOB
26 Pa3zpaboTka mporpamm, coaeprKaminx
orepaTop BETBJICHUS
27 Jnanorosas oTJIajKka MporpaMm
28 Huki ¢ ycnoBueM
. bubnuorexa [JOK
29 L ¢ nepenertoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O0paboTKa CHMBOJIBHBIX JAHHBIX htts://m.edsoo.ru/8al7ad6e
O00011eHNe U CUCTEMATU3 AL
3HAaHUI MO Teme «SI3bIK
31 nporpamMmmupoBanus» [IpoBepounas bubmmorexa [OK
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickast
mpoBepoyHas pabora
PesepHbIii ypok. O0001IeHNE U
39 CHCTeMaTH3alys 3HAaHUN U YMEHUI bubmuorexa [JOK

1o Kypcy uHpopmatuku 8 kiacca /
Bceepoccuiickas npoBepouHast paboTa

https://m.edsoo.ru/8al7b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

AHanu3 anroputMoB. OrpeneneHue
BO3MOJKHBIX PE3YJIBTaTOB PaOOTHI
aJITOpUTMa TIPH 33JaHHOM

33

MHOXXCCTBC BXO/JHBIX JaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/8al7afa6

AHanu3 anroputMoB. OrpeneneHue
34 BO3MOXHBIX BXOAHBIX JAaHHBIX,

MPUBOIAIINX K JAHHOMY PE3YJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



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

9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 I'mo6anpnas cetb MuTepuer. I1P- 1 bubnuoreka [HOK
azpeca y3i0B. bosbiire 1aHHbIe https://m.edso0o.ru/8al7b578
bu6mmorexa [IOK
2 HNudbopmannonHas 6€30IMaCHOCTh 1
(opa https://m.edso0.ru/8a17b690
VYder noHsATHs 00 HUHPOPMALIMOHHOM
3 0€30MMacCHOCTH MPHU CO3/IaHUU 1 bubnuoteka [JOK
KOMIUIEKCHBIX HH(POPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHHUII
4 Buipl n1esITeIbHOCTH B CETH 1 bu6mmorexa [IOK
HNutepner https://m.edso0o.ru/8al7b8e8
OO6nayHbIC TEXHOJIOTHH.
5 Ucnons3zoBanue onmnaitH-oduca mms 1 bubmmorexa [JOK
a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06001IeHNe U CUCTEMATU3 AT
3HaHUM 1Mo TeMaM «I JTo0anbHas CeTh
6 HaTepHET M cTpaTerun 6€301macHoro 1 bubmorexa HOK
P pv https://m.edsoo.ru/8al7bb36
noBeaeHus B Helly, «Pabora B
MH(OPMALIMOHHOM IIPOCTPAHCTBE»
7 Mopenu 1 MoaeIUpOBaHUE. 1 bubmuorexa [JOK
Knaccudukamum moaeneit https://m.edsoo.ru/8al7be06
b K
8 Tabnuunsie MOIETH 1 nbmorexa [0

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



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

Pa3paborka ogHOTAOMUYIHOMN 6a3bI

9 nanHbIX. CocTaBieHHE 3alIPOCOB K
0a3e JaHHBIX
I'pad. BecoBas marpumna rpada.
JliiHa TyTH MEX]Ty BEpITUHAMEI
10 rpada. Beraucnenue koamuecTa
MyTel B HAIIPaBJIEHHOM
aIMKINYecKoM rpade
11 Hepeso. I[Tepebop BapuaHTOB ¢
MTOMOIIIBIO JiepeBa
12 MatemaTrueckoe MOJICITUPOBAHKE bubmmorexa [JOK
https://m.edsoo.ru/8al17c392
13 DTarnbl KOMIIBIOTEPHOTO bubnunoreka [JOK
MOJEIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O00011IeHNE U CUCTEMATU3AIUS
14 3HaHuii. KonTponbsHas padora 1mo bubnuorexa [IOK
Teme «MoJeIupoBaHUE KaK METO https://m.edsoo.ru/8al7c9c8
MTO3HAHUS
Pa3buenue 3a1aun Ha MO3a7a4H.
CocraBiieHre alropuTMOB H
15 IIPOrPaMM C UCIOJIb30BAaHUEM Bubnmorexa LIOK
N https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTaTEIIbHBIX aJITOPUTMOB
bu6mmnoreka [JOK
16 OaHoMEpHbIE MACCHBEI https://m.edsoo.ru/8al7cc3e
17 Tumnossie anropuT™Mbl 00pabOTKU bubnuoreka [IOK
MaCCHUBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBKa MaccHBa



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

bubmuoreka [JOK

19 O0paboria MoToKa AAHHbIX https://m.edsoo.ru/8al7d01c
O06001IeHNe U CUCTEMATU3AIIHS
20 3HaHuii. KonTtponbeHas padora 1o bubmmoreka [JOK
Teme «Pa3paboTka aaropuTMOB U https://m.edsoo.ru/8al7dlca
porpamMmm»
91 VYupasnenue. Curnan. OOparHas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/8al17d4d6
bu6mmoreka [IOK
22 Po6
OVOTHIHPOBAHHEIC CHETEMH https://m.edso00.ru/8a17d602
DneKTpOHHBIE TaOIUIBI. THIIBI
23 MAHHBIX B sTUYEHKaX DJIEKTPOHHON bubmmorexa LOK
P https://m.edso0.ru/8a17d710
TaOJIULIBI
24 PenaktupoBanue n bu6mmoreka [JOK
(dhopMaTupoBaHue TaOIUIL https://m.edsoo.ru/8a17d832
Bcerpoennsie KITUH JIJIS TIOMCKA
25 MaKZI/IM Ma I\TIZII;I/H\L; Maﬂ CYMMBI U bubmorexa HOK
yMa, yMa, €y https://m.eds00.ru/8a17d990
CpeaHero apudMeTu4ecKoro
26 CoptupoBka u GUIbTpAIHs JTAHHBIX bubnuotexa [JOK
B BBIJICJICHHOM JHaNa3oHe https://m.edsoo.ru/8a17db70
97 [Toctpoenue auarpamm u rpaukoB bubnuoreka [IOK
B 2JICKTPOHHBIX TaOJIUIIax https://m.edsoo.ru/8al7e08e
78 OtHocuTenbHas, a0CONMIOTHAS U bubmuoreka [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
VY cnoBHBIC BEIYUCICHHS B bubmuorexa [JOK
29
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 00IBIUX HAOOPOB bubnmoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87c¢c



https://m.edsoo.ru/8a17d01c
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
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 UucnenHoe MOACIMPOBAHUE B 1 bubmmoreka [JOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3ALIS

32 3HAHUU 110 TeMe «DJIEKTPOHHBIE 1 Bubmorexa ITOK

P https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Poaws nadopMarimoHHbIx
33 TEXHOJIOTUH B pa3BUTUU YKOHOMHUKHU 1 Bubmaorexa ITOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPAHBI, pETHOHA
PesepsHElil ypok. O0001IIEHNE U
34 CI/ICTzMaTI/ISZ.’p Ust I/ITor(?;oe 1 bubnmorexa LOK
HHL https://m.edsoo.ru/8al7ee6c
MOBTOPEHHE
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 ITo reme «TeopeTuueckre OCHOBbHI HHPOPMATHUKI
11 [TosicusTh Ha TpuUMepax pazIuuus MEXIy MO3UIMOHHBIMU U
' HETMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS
3anuceiBaTh U CpaBHUBATH Iiesble yucaa oT 0 no 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHwsmMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHUECKUE OTIEPALIMH HAJl HUMU
13 PackpbiBaTh  CMBICT  TIOHSATHUH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' oTepanus», «JIOTHYECKOE BHIPAKEHUE
3anuchIBaTh JIOTMYECKUE BBIPAXKEHUS C UCTIOIH30BAHHEM TU3BIOHKITNH,
KOHBIOHKIIUA W OTPHUIAHUS, OMPENENsATh MCTUHHOCTH JIOTMYECKHX
1.4 BBIPQXCHHH, €CIM MU3BECTHBI 3HAYCHUS] HICTUHHOCTH BXOMSIIUX B HETO
MEePEMEHHBIX, CTPOUTH TaOJUIBI HWCTUHHOCTH [UISI JIOTUYECKHX
BBIPAKCHUI
2 [To Teme «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHEY
PackppiBaTh ~ CMBICII  TOHSTHH  «HUCTIOJHUTEIbY»,  «AJTOPUTM»,
2.1 «fporpamMmay, TMOHUMAas pPa3HUIy MEXKAy YHNOTpeOleHneM STux
TEPMHHOB B OOBIJICHHOH peur U B HH(opMaTHKe
59 OnuceBaTh aaTOPUTM PEUIEHUS 3a/Jadd Pa3IUYHBIMUA CIOCOOaMHU, B
' TOM YHCJIE B BUJIE OJTOK-CXEMBI
CocTaBnATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE
2.3 AJITOPUTMBI C UCTIOJIH30BAHMEM BETBJICHUW W IUKIIOB ISl yIIPABICHUS
WCIIOTHUTEIISIMU
Hcnonb3oBaTh KOHCTAHTBI M IEPEMEHHBIE  PA3NMYHBIX THUIIOB
2.4 (YUCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXK€ COJEpKallue HX
BBIPAXKEHMUSI, UCTIOJIB30BaTh ONEpaTOp MPUCBAUBAHUS
”E Hcnonp3oBath Mpu pa3paboOTKe MNporpaMMm JIOTUYECKUE 3HAYCHMUS,

Ooncpanru U BbIPAKCHUA C HUMU




2.6

AHaJ'II/I3I/IpOBaTI) MPECATTOKECHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KakKue pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOKCCTBC HMCXOIHBIX

3Ha4YeHUH

2.7

9 KIIACCA

Co3nmaBaTh M OTJ@XHMBATh NPOrpaMMbl Ha OJHOM M3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnropuTMuuYecKHil  SI3BIK), peaTu3yIolue HECIOXKHBIE aJTrOPUTMBbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJIb30BAHUEM IHMKIOB U
BETBJICHUI, B TOM 4HCJIE PEAIU3YIOLIUE MPOBEPKY JAEIUMOCTH OJHOTO
LIEJIOT0 YKCJIa Ha APYroe, MPOBEPKY HATYypaJIbHOTO YKCJIa HA IPOCTOTY,

BBIACICHUA I_II/I(l)p M3 HATYPAJIBbHOI'O YHUCJIa

Kon
NMpoBepPsiEMOro
pe3yJjbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme «{upoBast rpaMOTHOCTHY

Hcmons30BaTh COBPCMCHHBIC HHTCPHCT-CCPBUCHI (B TOM YHCJIIC

KOMMYHUKAIIUOHHBIC  CCPBUCHI, 001ayHbIE XpaHWIMIIa OaHHBbIX,

OHJIAH-TIPOTPaMMBI (TEKCTOBBIE W TpaduyecKre penaKkTOpbl, CPEIbl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOM EATEILHOCTH

1.2

1.3

HpI/IBO,Z[I/ITB MMPUMCPLL HCIIOJIb30BaHUA FCOI/IH(I)OpMaI_II/IOHHBIX

CCPBUCOB, CCPBUCOB TOCYHAPCTBCHHBIX YCIIVYT, O6paSOBaTeJ'IBHI>IX

cepBrcoB MHTepHeTa B yueOHOMN M MIOBCEHEBHOM JCSATSILHOCTH

Hcmons30BaTh Pas3siIMUHBIE CPEACTBA 3alIMTBI OT BPEAOHOCHOI'O
nporpaMmMHOTO 06CCHC‘{CHI/IH, 3alqIaTh NCPCOHAIBbHYIO I/IH(I)OpMaI_II/IIO

oT HCCAaHKIIMUOHHUPOBAHHOI'O J0CTyIia n €ro HOCJ'IelICTBI/II\/'I

(pasrnameHI/m, MNOAMCHBI, YTpPAaThbl )IaHHBIX) C yT{éTOM OCHOBHBIX

TCXHOJIOTHYECCKHUX n COMAJIBHO-TICUXOJIOTHYECCKHUX ACIICKTOB

HUCIIOJB30BaHUA CETH I/IHTepHeT (CeTeBaﬂ AHOHUMHOCTD, HH(I)pOBOf/'I

cilell, AayTeHTHMYHOCTh CYOBEKTOB U PECypcoOB,  ONAcCHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

Pacrio3HaBaTh TOMBITKM M HOpPEIYNpeXaaTh BOBJICYCHHE ce0s U
OKpYXaloIUX B JECTPYKTHUBHbIE U KPUMHHAIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4YHMcIe KHOepOyIUIMHT, (PUIITMHT)




ITo Teme «TeopeTnueckre OCHOBBI HHOOPMATHKI»

2.1

PaCKpBIBaTB CMBICJI MTOHATHH «MOACIIb), «MOACTIUPOBAHUECH,
OnpeaAcCIsITb BHJbL Moneneﬁ, OCHUBAThL AaJACKBATHOCTh MOACINU

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJICIHUPOBAHUS

2.2

Hcnonp3oBath rpadsl U AepeBbs AJI1 MOJACIUPOBAHUS CUCTEM CETEBOM

U HepapXUUYecKOl CTPYKTYpHI, HAXOIUTh KpaTUyalIlnii mMyTh B rpage

ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa30OuBath 3a7auM Ha MOJ3aa4l, COCTABIIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, IIUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUJIsl YIIPABICHUS

HUCIIOJIHHUTCIIIMHA

3.2

CocCTaBsITh W OTJIAXHUBATH TMPOTPAMMBI, PEATU3YIONINE THUIIOBBIC
QITOPUTMBI ~ 0O0OpPa0OTKHM  YHMCIIOBBIX  IOCJIECIOBATEIBHOCTEH WU
OJIHOMEPHBIX YUCIIOBBIX MAaCCHBOB (ITOMCK MaKCHMYyMOB, MHUHHUMYMOB,
CYMMBI WJIM KOJHMYECTBAa JJIEMEHTOB C 3a/IaHHBIMH CBOWCTBAMH) Ha
OJTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBIA ANTOPUTMUYECKUN SI3BIK)

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

4.1

4.2

Breibupath cmoco® TmpencTaBieHHMs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadel (Tabiuibl, CXeMbl, TpadUKH, AUATPAMMBI) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPENICTB

00paboTKH JaHHBIX

Hcronp30BaTe AJIEKTPOHHBIE TAONWIBI Ui 00paOOTKH, aHAIW3a M
BU3YyalHM3al[ii YHCIOBBIX JaHHBIX, B TOM 4YHCIE C BBIJCICHUEM
JMana3oHa TaOMHIBI W yIOPSAOYMBAHHEM (COPTHPOBKOI) €ro

9JICMCHTOB

4.3

CoznaBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOMUIax ¢GopMyisl A
pacy€ToB C UCMOIb30BAaHUEM BCTPOCHHBIX apU(PMETUYECKUX (YHKLIUIH
(cymmupoBaHHWE M TOACYET 3HAYEHUM, OTBEYAIOLIUX 3a/laHHOMY
YCIIOBHIO, cpelHee apu(MeTHUecKoe, IOMCK MAaKCHUMaJlbHOTO U
MUHHUMAJIBHOTO 3Ha4€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIIAaHHON

azpecaluu

4.4

Hcnonp3oBaTh OJICKTPOHHBIC Ta6HI/ILU:I JJIA YHUCJICHHOI'O

MOJIEJTMPOBAHUS B IPOCTHIX 33/1a4aX U3 pa3HbIX MPEeIMETHBIX oOsacTeit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 TeopeTtnueckre 0CHOBbI HHPOPMATHKU
HemnosunuonHble U TTO3UIIMOHHBIE CHCTEMBI cuuciaeHus. Andasur. OcCHOBaHUE.
11 Pa3pépuyrast gopma 3anucu uucna. IlepeBoq B AECATHUHYIO CUCTEMY YHCE,
3alMCaHHBIX B JPYIMX CUCTEMAX CUUCIICHHS
1.2 PumMckast cuctema cuucienus
JBonunas cuctema curcienus. [lepeBos nenbix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cunciieHns. BocbmepuuHas cucrema cuncnenus. [lepeson
13 YUCel U3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATUUYHYIO CHUCTEMBI U
' obparno. IllectHanarepuunas cucrema cuucieHus. IlepeBox uymcen wu3
[IECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTndeckre onepanyuy B ABOUYHONW CUCTEME CUHCICHUS
Jlornueckue  BbIcKa3zbiBaHWs.  Jlornueckwe  3HAYEHUS  BBICKA3bIBAHMII.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHUS. JIOrHMUECKUE OIepaluu: «u»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIIN» (IU3BIOHKIUS, JIOTHUYECKOE
' CIIOKEHUE), «He» (Jorudyeckoe oTpuiianue). [Ipuopurer JIOrH4ecKux Oomeparmii.
OrnpeneneHne HWCTUHHOCTU COCTAaBHOTO  BBICKa3bIBaHUS IPU  HM3BECTHBIX
3HAYEHHUSIX UCTUHHOCTH BXOJISIIIIMX B HETO AJIEMEHTAPHBIX BBHICKA3bIBAHUHN
16 Jlornueckue BolpakeHus. [IpaBuiia 3anucu norudeckux BoipaxkeHuid. [loctpoenne
' TaOJHIl UCTUHHOCTH JIOTUYECKUX BBIPAKESHUIT
1.7 Jloruueckue 3neMeHThl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIbIOTEPA
2 AJNTOPUTMBI ¥ POTPAMMHUPOBAHUE
21 [Tonstne anroputva. HWcnosHWTENW aIrOpuTMOB. AJTOPUTM Kak IUIaH
' YIPaBJICHUS UCIIOJIHUTENIEM
95 CaoticTBa anroputma. CriocoObl 3alucu alropuTMa (CIOBECHBIH, B BHJIE OJOK-
' CXEMBI, IPOrpaMma)
AunroputmMuudeckue KOHCTpyKUMHU. KoHCTpykuus «cienoBanue». JInmHeWHbI
23 anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
' IIPEAYCMOTPETh 3aBUCUMOCTbD IIOCIEA0BATENIBHOCTH BBIIOJHAEMBIX AEHUCTBUN OT
MCXOJIHBIX JIAaHHBIX




2.4

KoncTpykiusi «BeTBieHue»: MojHas W HenonHas ¢GopMbl. BeimonaHeHue u
HEBBITIOJIHEHUE YCIIOBUS (MCTUHHOCTH U JIOKHOCTh BbhICKa3biBaHusl). [IpocTeie u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKLII/Iﬂ IIOBTOPECHUC). HHUKIBI C 3aJaHHBIM YHCIOM HOBTOpeHHfI, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

2.7

2.8

2.9

2.10

Pazpabotka nans HopManpbHOTO WCHOTHHUTENS AIrOpUTMa, TPUBOJSIIETO K
TpeOyeMOMy pe3ynbTaTy IMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IIMKJIOB M BETBJICHHM JUIs
yrnpapiaeHus: (GOpMaNbHBIMU  UCIHOJHHUTENSIMU. BBINONHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKCHUYeCKUe U JJorndeckue omunoku. OTkassl

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmudecknii  fI3pIk). CHcTeMa NpPOrpaMMHPOBAHMS: PEIAKTOp TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

HepeMeHHa;I: THUII, HWMs, 3HA4YCHHC. ]_[eJ'IBIC, BCHIICCTBCHHBIC M CHMBOJIBHBIC

HIEpEMEHHbIE

Omneparop mnpucBauBaHusa. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciaeHus. Onepanyy ¢ HelabIMU YUCIaMU: LIEJIOUUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'0O IECJIOro 4ucia Ha Apyroc

BerBnenusi. CocraBHble YCiIOBHMSI (3allMCh JIOTMYECKMX BBIPAXEHUM Ha
U3y4aeMOoM s3bIKe NporpaMmupoBaHus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JIBYX, TpEX U 4eThIpEX yucel. PelieHne KBaJpaTHOrO ypaBHEHUS, HUMEIOLIETO

BCIIECCTBCHHBIC KOPHU

2.11

2.12

I[I/IaJ'IOFOBa}I OTJIalKa IporpaMMm: MMOmaroBO€ BbIITIOJIHCHUEC, ITIPOCMOTP 3HA4YCHHUH

BCJIMYHH, OTJ'I&I[O‘IHLIﬁ BBIBO/, BLI60p TOYKH OCTaHOBa

[ukn ¢ ycmoBueM. Anroput™ EBKIMa 1uist HaXO0KIEHUST HAMOOJIBIIETO 001IIero
JENUTENS IBYX HATYypaJbHBIX yucell. Pa30ueHne 3amucu HaTypallbHOTO YHUCHa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHMEM, MEHBIIUM UMW paBHbIM 10, Ha

OTJeNbHbIE IU(PBI

2.13

[{rkn ¢ nepeMeHHOM. AJITOPUTMBI IPOBEPKH JIETUMOCTH OJHOTO LEJIOr0 YUCIIa

Ha Jpyroec, NpoOBCPKU HATYPAJIbHOI'O YUCJIa HAa IPOCTOTY

2.14

OO0OpaboTka CHUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBIEC) IEpPEMEHHBIE.
[TocumBoabHas oOpaboTka cTpok. [loacu€T 4acToThl MOSBIEHHUS CHMBOJA B

cTpoke. Berpoennslie GyHKIMM 11 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX pE3yJIbTATOB pabOTHl aJrOpUTMa MPU 33TaHHOM




MHOXCECTBC BXOIHBIX JAaHHBIX, OMNPEACICHUC BO3MOXXHBIX BXOIHBIX OaHHBIX,

MPUBOAAIIMX K TAaHHOMY PE3yJIbTaTy

9 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[{udposas rpaMOTHOCTH

11

I'mobGanpHast cers MaTepHeT. IP-ampeca y3moB. CereBoe XpaHEHHE TaHHBIX.
MeTo/1bI MHIUBHIyaTbHOTO M KOJJIEKTUBHOTO pa3MeleHns HOBOW MH(opManuu B
Wurepnere. bonbuime pgaHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JaHHBIE

COILIMATILHBIX CETEH)

1.2

1.3

[Tonsitue 00 wHOpMAIMOHHOW O€30MacCHOCTH. YTPOo3bl HMH(POPMAITMOHHOMN
0e30MMacHOCTH TIpH PAdOTe B MIOOATBLHOM CETH U METOJBI MPOTUBOIACHCTBHS UM.
[TpaBuna Ge3omacHoi ayTeHTH(UKAIMU. 3alIUTa JUYHON MH(OpMALUK B CETH
HNurepuer. be3onacHele  cTpareruu  noseneHus B cetu  VIHTepHer.
[IpenynpexaeHue BOBJEUEHHUS B JECTPYKTUBHbIE M KPUMUHAJIbHBIE (HOPMBI

CETEeBOW aKTUBHOCTH (KHMOepOYJIIUHT, (GUUIUHT U Ipyrue Gopmbl)

Bunsl nestensHoctn B MHTepHETE. MIHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CepBUCHI (1OUTOBasA Ciyk0a, BUACO-KOH(DEPEHI-CBSI3b U APYIrHE), CIIPABOYHBIC
CIIy’)KOBI (KapThl, pACIUCAaHUSA W JPYTUe), TOUCKOBBIC CIYKOBI, CITy>KOBI
OOHOBJICHHMSI TPOrPAaMMHOI0 obecriedeHuss M Jpyrue ciyxObl. CepBUCHI
rocygapcTBeHHbIX  yciyr. OOmauynble  XpaHuiumia gaHHbiX.  Cpeactsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (oHmaiiH-o¢ucel). IIporpammuoe
o0OecrieueHre Kak BeO-CEepBHC: OHJIAHOBBIE TEKCTOBbIE M TIpaduyecKue

pEaKTOphI, CPeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3agauum, perraeMble ¢ MOMOIIBIO MojaenupoBaHus. Knaccudukanum
Monene. MarepuanbHble  (HaTypHble) U HHQOPMAIMOHHBIE  MOJEIH.
HenpepeiBable u auckpetHsle moaenu. Mmuranmonnsie monenu. Mrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJECIUPYEMOMY OOBEKTY U LEJIAM

MOACIINPOBAHUA

2.2

Ta6muunbie monenu. Tabnuia Kak IpeICTaBICHHE OTHOIICHUS

2.3

ba3sl pmansbix. OTOOp B Tabiuie CTPOK, YJIOBJIECTBOPSIOMIMX 3aJaHHOMY

YCIOBHIO




2.4

I'padp. Bepmmna, pebpo, nyrb. OpHUEHTHUPOBAHHBIE M HEOPHUEHTUPOBAHHBIC
rpadpsl. [lnuna (Bec) peOpa. Becomas marpuma rpada. [nmHa myTH MEXITy
BepiirHaMu rpada. [louck ontumanbHoro nytu B rpade. HauanbHast BepiinHa
(MCTOYHHMK) ¥ KOHEYHas BepmiMHa (CTOK) B OpPHUEHTHUPOBAHHOM Tpade.

Brruncnenne koandecTBa HYT€I>'I B HallpaBJICHHOM allUKIIMYCCKOM r‘pa(be

2.5

HepeBo. Kopens, Bepmmna (y3emn), mct, pedpo (ayra) mepesa. Bricota nepea.
IMonnepeBo. Ilpumepsl wucnons3oBaHus jaepeBbeB. llepebop BapuaHTOB C

IMOMOIIIBIO A€PEBA

2.6

2.7

[Tonatne Maremaruyeckod Mojenu. 3ajadyd, pellaeMble € HOMOILBIO
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOH MOJEId M OT  CJIOBECHOTO

(JTuTEpaTypHOTO) ONUCAHMS 00BEKTA

OTaIbl KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aJa4dud, IMOCTPOCHUC
MaTeMaTH4YeCKOM MOJCIIN, IIporpaMmMHas pcalii3anys, TCCTHUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJINW3 €ro pe3yibTaToB,

YTOUHCHUEC MOJCIN

3.1

3.2

3.3

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

Paz0buenue 3agmaunm Ha nonzagauu. CocCTaBlIEeHHE AITOPUTMOB M IIPOrpaMM C
UCTOJIb30BAaHUEM BETBJIEHUH, IIUKIOB M BCIHOMOTaTEIbHBIX AJITOPUTMOB IS

YIpaBJICHUA UCIIOJIHUTEIIEM NIIW APYTUMHA UCIIOJTHUTCIAMU

Tabmuunble BenmuuuHBl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBlIeHHE W
OTNaJIKa TPOrpaMM, pPEATU3YIOIIMX  THUIOBBIE  AITOPUTMBI  00PaOOTKHU
OJTHOMEPHBIX UYUCIIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS
(Python, C++, TIlackams, Java, C#, IlIkombHbIi AJIrOpUTMHUYCCKHNA SI3BIK):
3allOJIHEHHE YHCJIOBOTO MacchBa CIy4yallHBIMHU 4YHCIIAaMH, B COOTBETCTBUU C
dbopMynoit win myTéM BBOJAA YMCEN, HAXOXKJIECHHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 3aJIaHHOT0 3HAUEHHS B MACCHBE, ITOJICUET DJIIEMEHTOB MacCHBa,
VAOBIIETBOPSIOIIMX ~ 33JJaHHOMY  YCIIOBUIO, HAaXOXACHUE MHUHUMAJIbHOTO

(MakcUManbHOTO) AJIeMeHTa MaccuBa. COPTUPOBKA MacCHUBa
OOpaboTka MOTOKAa JAHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apuQMEeTUIECKOT0, MUHUMAIBHOTO M MaKCHUMAaJbHOTO 3HAYEHHS JJIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMUX 3aIaHHOMY YCJIOBHUIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. [lodydeHue cuUTHAIOB OT HHU(POBBIX
JaTYUKOB (KacaHUs, pacCTOSHHs, CBeTa, 3ByKa u jApyroro). Ilpumepsl

UCIIOJIb30BAaHUsl IMPHUHIMIA OOpaTHOM CBS3M B CHCTEMax yIpaBJICHUS




TEXHUYECKMMHU YCTPOWCTBaMM, B TOM uuciie B pobororexHuke. IIpumepsl
PpOOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS IBUKEHUEM B TPAHCIIOPTHOM
CHUCTEME, CBapO4yHas JIMHHA aBTO3aBOJA, ABTOMATH3UPOBAHHOE YIPABIICHUE
OTOIUIEHMEM JIOMa, AaBTOHOMHAas CHUCTEMa YIIPaBJIEHHUS TPAHCIIOPTHBIM

CPEICTBOM U JAPYTUE CUCTEMBI)

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

4.2

[TonsiTie 00 A7EKTPOHHBIX TabiMIax. TUMBI JaHHBIX B sYEWKaX 3JIEKTPOHHOM
tabmuipl. PenaktupoBanue u popmarupoBanue tadbnuil. Berpoennsie QyHKIH
JUIS TIONCKAa MaKCMMyMa, MUHMMYMa, CYMMBI U CPEIHETO apu(pMETHUYECKOTO.
CopTupoBKa [aHHBIX B BBIJCJICHHOM Juana3oHe. lloctpoeHue auarpamm
(ructorpaMma, KpyroBas AMarpaMma, TOuYe4Has auarpamma). Bpibop Tuma

AuarpaMMbl

[Ipeo6pazoBanue popmyn npu komupoBaHuu. OTHOCUTENBHAS, a0COTIOTHAS U

CMCIIaHHaA aapeCal sl

4.3

4.4

VYciioBHBIE BBIYUCIEHHS B JIEKTPOHHBIX Tabiumax. CyMMUpOBaHHE W TOACYET
3HaYeHUH, OTBEYAIOIIUX 3aJaHHOMY YycioBHio. OOpaboTka OoybIIMX HaOOpOB

JaHHBIX. YucneHnoe MOACIIMPOBAHUC B SJICKTPOHHBIX Ta6nuuax

Pose mH(DOPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHHA SKOHOMUKHA MHpPA, CTPAHBI,
peruona. OTKpeIThIe oOpa3zoBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH M  HMHDOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAaMMHUCT,  pa3pabOTUUK  MOOMJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
apXUTEKTOp MPOTPaMMHOI0 OOecleyeHHs, CHEIHAIUCT [0 aHAIU3y JaHHBIX,

CUCTEMHBLIN AAMUHUCTPATOP



IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHust Ha ocHoBe PT'OC

1

3HaTh (IOHUMATD)

11

Brnagenre OCHOBHBIMH  TOHSATHUSMHU: HWHQpOpMAIUs, Iepeaaya,
XpaHeHHe U 00paboTka MH(POPMAIMH, AITOPUTM, MOJIETh, ITU(POBOI
OPOAYKT ¥ WX WCIONB30BAaHUE IS pEHICHUS YYCOHBIX H

MPAKTUYCCKUX 3aqaq

1.2

Bnagenue TOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIlICpalu:d,

JIOTUYCCKOC BBIPA)KCHUC

VYMeTs

2.1

2.2

2.3

2.4

2.5

VYmMmenue OIICPUPOBATL CAUHUIAMU UH3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00bEMa U CKOPOCTH TEpeIavul JTAHHBIX

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, 8,

16, BBINOJIHATH apUPMETHUECKUE OTIEPALIUU HAJl HUMHU

YMeHne KOOUpoBaTh M JIEKOAMPOBATH COOOMICHHS MO 33JaHHBIM
IpaBWjiaM; IOHMMAaHWE OCHOBHBIX IPUHIUIIOB  KOJWPOBAHHUSA
uH(pOpMaLUU Pa3InYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAXKEHUS C MCIOJIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKIMU U OTpPHULAHMS, ONPEAENATh NCTHUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CITU W3BECTHbl 3HAUYEHHS HMCTHHHOCTH
BXOJILINX B HETrO MEPEMEHHBIX, CTPOUThH TAOIHIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUI; 3aIUCBIBATH JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHe COCTaBISITh, BBHIMOJNHATH BPYYHYIO M Ha KOMITBIOTEpE
HECJIOKHBIE ~ aJTOPUTMBI  JUIS  YOpPaBICHHUS  UCIOJHUTENISIMHU
(Uepenamka, YepT&KHUK u JOpyrue); co3daBaTh M OTJIAXKHBATH
IpOrpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IllxonpHBIE AJTOPUTMHUYECKUN  SI3BIK),




pean3yronire HeCl0KHbIE aAITOPUTMBI 00paOOTKH YHCIOBBIX JAHHBIX
C WCIOJIb30BAaHHUEM IIMKIJIOB U BETBJICHUW; YMEHHE Pa30WBaTh 3a7a4u
Ha MOA3aJa4uu, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAXKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX, JIOTHUYECKUX, CHMBOJIbHBIX);
AQHAIM3UPOBATh TPEAJIOKEHHBIM  alrOpuUTM, ONpPENeNsITh, KaKHe
pe3yibTaThl BO3MOXHBI IPU 33JJAHHOM MHOXECTBE HCXOJIHBIX

3Ha4YeHUH

2.6

YMeHue 3amnucatb Ha M3y4aeMOM  SI3bIKE POrPaMMHPOBAHUS
AITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOTO LIEJIOr0 YMCia Ha JAPYroe,
MPOBEPKU HATYpPaJbHOTO 4YHCIAa Ha MPOCTOTY, BBIIEICHUS LUIp U3
HAaTypaJbHOTO YHCJIa, TOUCK MAaKCHMyMOB, MHUHHMYMOB, CYMMBbI

YHCJIOBOM noCJIICAOBATCIBbHOCTH

2.7

BriajeHne yMeHHEM OpHUEHTHPOBATHCS B MEPAPXHUECKON CTPYKType
daitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOM CHCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3daBaTb, KOIHUPOBATh, IMNEpEMCHIATh, INMCPECUMCHOBLIBATD,

yJanATh ¥ apXUBHUPOBATh (PaiiiIbl M KaTaloru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCITOJIB30BAHUS I/IH(I)OpMaI_[I/IOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit aJig  TOUCKA, XPAaHCHUA,

06pa6OTI(I/I " nepeaaviu U aHajin3a pas3InYHbIX BUIOB HH(bOpMaHHH

2.9

YMeHue BRIOMpaTh CIIOCO0 MPEICTABICHUS JAHHBIX B COOTBETCTBHH C
MOCTaBIICHHOW 3a/Jayeil (TaOnuibl, cXeMbl, TpadUKu, AUArpaMMBbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  TPOTPAMMHBIX  CPEJICTB

00paboTKH JaHHBIX

2.10

Ymenue ¢opmMannzoBaTh M CTPYKTYpPUpPOBaTh  MHQOPMALHUIO,
WCIIONB3Ysl DJCKTPOHHBIE TAOMUIBI 1T 0O0paOOTKM, aHaiIM3a u
BHU3YyaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3oHa TaONWLbl U YNOPSJAOYMBaHHEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHATh B 3JEKTPOHHBIX TaOnuuax (Gpopmyisl
JUIsi  pacy€ToB €  HCIHOJB30BAaHMEM  BCTPOEHHBIX  (QYHKIUH,
a0COIIOTHON, OTHOCUTENBHOM, CMEIIAHHOW aJpecalliy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJMUIBI JJISl YUCIEHHOTO MOJEIHPOBAHUS B MPOCTHIX

3aJauax U3 pasHbIX MPEIMETHBIX 00acTen




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D
ITO HTH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Hudposas rpaMOTHOCTH

HEHPar###1.1

@aiinel 1 manku (katasmorw). [IpuHIMIBI TOCTpoeHUs (anIoBBIX
cuctem. [lomnoe ums (aiina (manku). [Tyte x daiiny (manke). Pabota c
(daiimaMu W KaraJoramMH CpeJACTBAMU ONEPAIIMOHHOW CHCTEMBI:
CO3/1aHHE, KOIIMPOBAHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YAAJICHUE
(aiimoB u mamnok (karajmoroB). Tumbl aiimoB. CBoiicTBa (haityios.
@aiinoseiii MeHemxep. [lowck (aiaoB cpeacTBaMu ONEPAIMOHHON

CHCTCMBbI

1.2

O6benunenne kommneioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anapecoB BebO-pecypcoB. bpaysep. Ilowmckoswie
cuctrembl. [louck wuHbOpManMu MO KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JlocTOBEpHOCTh MH(POPMALWMHU, MOJYYCHHOW U3

Wntepnera. IP-anpeca y3n0B. CeTeBoe XpaHeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKpETHOCTh  JAaHHBIX. BO3MOXHOCTh ONMCAHUS HEMPEPHIBHBIX
00BEKTOB M MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuUHBIA andaBuT.
KonnuectBO  BCEBO3MOXHBIX ~ CIOB  (KOJOBBIX  KOMOMHAIIMIL)
¢ukcupoBaHHON [UIMHBI B JABOMYHOM aindasure. [IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KoaMuUecTBO pa3iaMyYHBIX CIIOB
(uKCUPOBaHHO JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoanpoBanue CHMBOJIOB OJTHOTO aji(paBUTa C MTOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom andasuTe, KogoBas Tabnuna, aekoaupoanue. Konuposanue
TeKcTOB. PaBHOMepHBI kKoa. HepaBHOMepHBIi ko. Koguposka ASCII,
Bocomubutabie konupoBku. Ilonsatue o xomupoBkax UNICODE.,
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopmaioHHbIil 00bEM TeKkcTa

2.2

Nudopmanmonnbiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KOoJM4ecTBa MH(pOpMaMu — ABOWYHBINA pa3psa. EnquHUIBl u3MepeHus

nHpopManuoHHOTO 00bEéMa MaHHbIX. but, 6aifT, KMI00alT, Meradaunr,




2.3

2.4

rurabaiit. CKopocTh niepeiauu JaHHbIX. EMWHAIBI CKOPOCTH TIepeaaun

JaHHBIX

KomupoBanue uera. LlperoBsie mozenu. Monens RGB. I'myOuna
koaupoBanus. [lanutpa.

PacTtpoBoe u BEKTOpHOE TpeACTaBIeHHE W300pakeHUi. [lukcenb.
Onenka wHpOpMaMOHHOTO 00BbEMa TpaduUecKux JaHHBIX IS

pacTpoBOro u300paxeHus

Konuposanue 3Byka. PaspsanHocts M yacrora 3anucu. Kommndectso
KAHAJIOB 3aIMCH.
OIIGHKa KOJMYCCTBCHHBIX MAapaMCTPOB, CBA3AHHBIX C MPCACTABICHUEM

U XpaHEHHEM 3BYKOBBIX (paiioB

2.5

Heno3uimonHble ¥ TMO3UIMOHHBIE CUCTEMBl CUYUCIEHHUA. AnaBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. [lepeBom B
JNECSITUYHYI0 CHUCTEMYy 4YHCell, 3alHCaHHbIX B JPYTrUX CHUCTeMax
CUHCIICHUS.

Pumckas cucrema cuncieHus

2.6

2.7

2.8

JIBonuHas cucteMa cuuciieHus. [lepeBo uenpix yncen B npeaenax ot
0 mo 1024 B nBOMYHYIO cCUCTEMY cuMciieHUs. BocbmepuuHas cuctema
cuncnenus. [lepeBos uncen u3 BOCbMEPUUYHON CUCTEMBI B IBOMUHYIO U
JeCATUYHYI0 cHcTeMbl M oOpaTHo. IllecTHaguarepuynas cuctema
cuncnenus. IlepeBox wymcen W3 IIECTHAAUATEPUYHOM CHUCTEMBI B
JBOUYHYIO, BOCBMEPUYHYI0 U JECATHYHYIO CHCTEMbl U 0OpaTHO.

Apudmernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

Jlornueckue BBICKa3bpIBaHUsA. JlorMueckue 3HA4YEHMsI BBICKA3bIBAHUM.
DneMeHTapHbIE M COCTAaBHbIE BbICKa3blBaHUs. Jlormueckue onepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHHUE), «WIN» (IAU3bIOHKIUSA,
JIOTHYECKOE CIIOKEHHE), «He» (Joruyeckoe orpuuanue). [Ipuopurer
Joruyeckux omnepauuid. OmnpeneneHue HCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUSA, €CJIIM W3BECTHBI 3HAYEHUs HMCTUHHOCTU BXOISILIMUX B
HEro0 JJIEMEHTapHBIX BbICKAa3bIBaHWW. Jlormdeckue BbIpaKEHUS.
[IpaBuna 3amucu Jorudeckux BbelpakeHuil. IlocTpoenue Tabmui

HUCTHUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

Jlormyeckne »3IEeMEHTHI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMH

KOMIIBIOTEpA

2.9

HenpepsiBHble M OUCKpeTHbIE MOAEHU. VIMUTaLMOHHBIE MOJEIIH.




2.10

Hrposeie monenu. OneHKa aneKBATHOCTH MOJEIM MOJAEIUPYEMOMY
00BEKTY U LEJIIM MOJEINPOBAHUS

Tabnuunsie Mogenu. Tabnuua kKak mpeacTaBieHue OTHOIIEHHS. bas3bl
naHHpIX. OTOOp B Tabiuue CTPOK, YIOBIETBOPSIOIIMX 3aJaHHOMY

YCIIOBUIO

211

I'pad. BepuuHa, pedpo, IyTh. OpueHTHpOBaHHbIE 51
HeopueHTUpoBaHHbIe rpadbl. JyimHa (Bec) pebpa. BecoBas marpuia
rpada. JInuHa myTy Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanpHas BepiinHa (MCTOYHUK) U KOHEYHAs BEpILIMHA
(cTOK) B OpMeHTHpPOBAaHHOM Tpade. Briuncnenue koauyecTBa myTei B

HaIllpaBJICHHOM alTUKJIMYCCKOM rpa(be

212

JepeBo. Kopenp, BepmmHa (y3en), 1ucT, pedpo (ayra) nepesa. BeicoTa
nepeBa. [lognepeBo. Ilpumeps! ucnonb3oBaHusi nepeBbeB. [lepedop

BapruaHTOB C IIOMOIIIBIO ACPCBA

3.1

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

CpoiictBa anropurMa. CrnocoObl 3amucu ajaropuTrMa (CIOBECHBIN, B
BUJIe OJIOK-CXEMBI, POrpamMma).

CocraBieHre alrOPUTMOB U TIPOTPAMM C UCTIOIB30BAHUEM BETBIICHHI,
LIUKJIOB W  BCIOMOTaTeJbHBIX  AJITOPUTMOB IS YIpPAaBICHUA
ucnionuurenem  (Pobor, UYepenmamka, UYepTéxHUK W  Ipyrue).

Brmonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

3.2

S3pik  mporpammupoBanust  (Python, C++, TIlackams, Java, C#,
IkonapHBIN ANTOpUTMUYECKUH S3BIK).

Cucrema  mpOrpaMMHUPOBAaHHUA:  PEOAKTOP  TEKCTa  IpOrpamwm,
TPAHCIATOP, OTIATIHK.

[lepemennas: tum, wums, 3HadeHue. llenmble, BelIeCTBEHHBIE U
CHUMBOJIbHBIC IIEPEMECHHBIE.

Oneparop mpucBauBaHus. ApUPMETHUYECKHE BBIPAKCHHSI U TMOPSIOK
X BbrHciaeHUs. Omnepanud C TENBIMH YUCIIAMHU: IICJIOYHCIICHHOE
JelieHne, OCTaToK OT jeneHus. BerBnenus. CocTaBHBIE YCIOBUS
(3amUch  JIOTHYECKMX  BBIPQKCHHA  HAa  HM3y9aeMOM  SI3bIKE
nporpaMMupoBanus). Haxoxnenne MUHIMYyMa

Y MaKCUMYyMa M3 JIBYX, TPEX W YeThIpEX uncel. Pemenne kBaapaTHOTO
ypaBHEHHUs, MMEIOMIETO BEIIECTBEHHbIE KOpHHU. Llukin ¢ ycioBuewm.

Anroput™m EBKiuaa 11 HaX0KIeHUST HAMOOIBIIET0 00IIero AeIUTeNs




IBYX HaTypaJlbHbIX uyucen. Pa3OueHue 3amucu HaTypajbHOTO YHCIia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIINM WIH paBHbIM 10, Ha
otnenbHble TUGPHL. [UKn ¢ mepeMeHHON. ANTOpPUTMBI TPOBEPKHU
JETUMOCTH OJIHOTO IIEJIOT0 YKCIIa Ha JPYroe, MPOBEPKH HATYPaTbHOTO

YucCiia Ha IIpOCTOTY

3.3

3.4

3.5

3.6

4.1

O6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBosbHass 00paboTka cTpok. [lojacuér vacToThl
TOSIBJICHUSI CUMBOJIa B CTpoKe. BerpoeHHble GyHKITMU 111 00paboTKH
CTPOK

OmnpeneneHre BO3MOXHBIX pE3yJAbTATOB pPabOTHl AITOPHUTMA MpHU
JTAHHOM MHOKECTBE BXOJHBIX JAHHBIX, OIPEICICHHE BO3MOKHBIX

BXOJAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTaTy

Tabnuunble  BenmuuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MACCHUBBHI.
CocraBieHue # OTHaJKa MPOrPaMM, PpEANTHM3YIOUIUX THUIIOBBIC
ITOPUTMBI 00PaOOTKH OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, Ha OJHOM
u3 s3sIk0B mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
konpHBIH ~ ANropuTMUYECKHM  SI3bIK): 3alOJHEHHE YHUCIOBOTO
MaccuBa CIYYailHBIMU YHCJIAMH, B COOTBETCTBUU C (HOpMyIoil uiu
nyTéM BBOJA YHCEN, HAaXOXKJIEHUE CYMMbl D3JIEMEHTOB MAacCUBA,
JIMHEWHBIN MTOUCK 33JJaHHOTO 3HAYEHUs1 B MAaCCUBE, MOJCUET SJIEMEHTOB
MaccuBa, YJOBJIETBOPSIOIIMX 3aJlaHHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAIbHOTO (MaKCHUMAallbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTKa TMOTOKAa JAaHHBIX: BBIYHMCIEHHWE KOJIMYECTBA,
CYMMBHI, CpeIHero apudmeTuyecKoro, MUHUMAaJIBHOTO u
MaKCUMaJbHOTO  3HAUY€HHUs  DJIEMEHTOB  IOCJIEI0BATEIbHOCTH,

YIOBJIETBOPSIOLIUX 3a/1aHHOMY YCJIOBHIO

VYupasnenue. Curnan. OOpatnHast cBsizb. [lonydyeHuwe cuUTHAIOB OT
M (POBBIX JATYUKOB (HATIPUMEp, KacaHUsl, PaCCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPHUHIMIIA OOpPaTHOM CBSI3M B CUCTEMax
YIOPABJICHUS] TEXHUYECKUMHU YCTPOMCTBAMHM C MOMOILBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NudopmaninoHHbie TEXHOIOTHU

TexkcToBble JOKYMEHTHI M HUX CTPYKTYpHBIE 3JEMEHTHI (CTpaHula,
ab3ar1, cTpoKa, CII0BO, CUMBOI).

TexkcToBbIN MpolieccOp — MHCTPYMEHT CO3/JaHUSA, PEAAKTUPOBAHUS U




dbopmaTtupoBanus TekctoB. [IpaBuia Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBoioB. lpudt. Tunsl mpudToB (pydieHsbie, ¢
3aceykaMu, MOHOIIMPUHHBIE). [TonykupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a03ameB: TpaHHIb], a03alHBIA  OTCTYyIN, WHTEpBA,
BbIpaBHUBaHMe. [lapameTpbl cTpanunpl. CtuneBoe (GopMaTupoBaHUE.
CrpykTypupoBanue HMHGOPMAIMH C IOMOIIBIO CIIMCKOB M TaOJIHII.
MHuoroypoBHeBble crnucku. JloOaBneHue Tabmuil B  TEKCTOBBIE
JOKYMEHThl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOtexanne wn300pakKeHUH TEKCTOM. BkitoueHne B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmys, HyMepaluu CTPaHUI], KOJOHTHTYIIOB,

CCBIJIOK M JPYTUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpoBaHUsS TpaduuecKux OOBEKTOB, B TOM YHCIIE
nudpoBeIX doTorpaduii: M3MEHEHHWE pa3Mepa, 0O0pe3Ka, IOBOPOT,
oTpakeHHe, pabora ¢ o0nacTsMu (BBIIEICHHE, KOMTUPOBAaHUE, 3AIMBKA
I[BETOM), KOPPEKIUsS IIBeTa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3qaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO TMpoIleccopa WM APYrHUX TMporpamMm  (MPUIIOKCHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[MonroroBka MynbTUMEIUHHBIX Mpe3eHTanuii. Cnaiin. JloOaBienune Ha
claij Tekcta M m300pakeHuil. PaboTa ¢ HECKOIBKMMH craiiiaMu.
JloGaBrieHne Ha Cclai ayauoBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.

IMuniepcebnku

4.4

4.5

Tunel JaHHBIX B siUeHKax SJEKTPOHHOU Tabnuibl. PegaktupoBanue u
dbopmatupoBanre Tabimi. BcerpoeHHble (QYHKIIMKA IS TIOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CpPEIHEro apu(MeTHIECKOTO.
CopTupoBKa [aHHBIX B BbIJCICHHOM AuanaizoHe. lloctpoenue
auarpaMMm  (THCTOrpamMma,  KpyroBas — JuarpaMma,  ToudeyHas
nuarpamma). Beibop tuna nuarpammsl. [Ipeo6pazoBanue ¢popmys mpu

konupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIIaHHAs apecarus

VYcoBHBIE BBIUUCIEHUS B AJIEKTPOHHBIX Tabnumax. CymMMuUpoBaHuE U
MoACYET 3HAYCHHH, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
OonpIIMX  HAOOpOB  JaHHBIX. YHWCICHHOE MOJCIMPOBAHUWE B

ANEKTPOHHBIX TAOIHIIAX




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Undopmaruka, 8 knacc/ bocosa JI.JI., bocosa A.1O., Akunonepnoe obmectBo «M3aarenbeTBO
«IIpocBemnienne»

* Uadopmaruka, 9 xnacc/ bocosa JI.JI., bocoBa A.1O., AknronepHoe o61mecTBo «M31aTenscTBO
«IIpocBenieHue»

METOJIUYECKUE MATEPHUAJIBI VI YUYUTEJIA

HNudopmartuka: merogmaeckoe mocoome s 7-9 kmaccos / JI.JI. Bocosa; A.}O. bocosa / M.
BMHOM.JIab6opatopus 3nanuii, 2015. — 472 c.: wi.

Nudopmaruka [Iporpamma asst ocHoBHOM mKojbl. 7-9 kimaccest ABTopsl: JI.JI.bocoBa,A.}O.bocosa.

T'ox uzmanus: 2013

Bocoga JI.JI., BocoBa A.}O. Mudopmaruka. [Iporpamma it 0CHOBHOM MIKOJIBI : 5—6 Kitacchl. 7—9

knaccel. —M.: BUHOM. JlabopaTopus 3nanuii, 2010r.

Bocosa JI.JI., bocoBa A.YO. Madopmatuka. 7-9 kiaccel : MeToguueckoe nocooue. — M.:
BMHOM.JIa6opatopus 3nanwuii, 2015r.

Bocosa JI.JI., bocoBa A.}O. DnekTpoHHOE npriiokeHne K yaeOHuky «MHpopmarnka. 8 kimacc»

Marepwuaibl aBTopckoii mactepckoii bocosoit JI.JI. (metodist.Ibz.ru/)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

I'ocynapctBennast oopazoBarenbHas miaTdopma «Poccriickast 2IeKTpOHHAS IIIKOTIaY

(https://resh.edu.ru/subject/19/7/)

Caiit bosova.ru:
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