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MMOACHUTEJIBHAS 3AIIACKA

[Tporpamma mo uH(GOPMATHKE HA YPOBHE OCHOBHOrO 00miero o0pa3oBaHHs COCTaBjI€HA Ha OCHOBE
TpeGoBanHuMil K pe3yNbTATAM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM IpOrpaMMBl OCHOBHOIO OOIIEro
o6pazosanus, npeacrapierHsx B OI'OC 000, a takxke denepansHoit pabodeif MporpaMMsl BOCITUTAHKS.

[lporpaMma mo uH(pOpPMAaTHKe MaéT MpeACTaBIeHHE O NeX, ofmeH crpareruu oOydeHwus,
BOCITUTAHMS ¥ Pa3BHTHS OOYYAIONMIMXCs cpeicTBamMu MH(OpMaTHky Ha 6a30BOM YPOBHE, yCTaHABJIMBAET
obs3arensHOe IPEAMETHOE COIEPKaHIe, IPelyCMaTPUBAeT ero CTPYKTYPUPOBAHUE [0 pasjieiaM u TeMaM.

[Tporpamma 1o uHGOPMATHKE ONpEIENieT KONUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPHCTHKHU
y4e0OHOr0 Marepuana Ui KaXAOoro rojia M3yYeHMS, B TOM UHCIE /I COJEpKATEIRHOIO HArONHEHHS
pa3sHOro BHJAa KOHTPOJS (IPOMEKYTOUHOHM AaTTecTalMy OO0YydYaroIUXcsi, BCEPOCCHHCKMX MPOBEPOYHBIX
paboT, roCyAapCTBEHHOH HTOTOBOMH ATTECTALMH).

[TporpamMma 110 HH(pOpPMATHKE SIBISETCS OCHOBOH JUIS COCTABIIEHMS aBTOPCKMX Y4EOHBIX IPOTrpamm,
TEMaTHYECKOTO [IJTAHUPOBAHHUS Kypca yUHTEIIEM.

Ilemsmu u3ydyeHus HHYOPMATHKH Ha yPOBHE OCHOBHOTO 001IEro 06pa3oBaHus SBIISIOTCS .

(opMHpOBaHHE OCHOB MHPOBO33DEHMsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3sBHUTHS
Hayku HHGOPMATHKM, JOCTH)KEHHSM HayYHO-TEXHHYECKOTO Iporpecca ¥ OOINECTBEHHOH MPaKTHKH, 3a
CuéT pasBHTHS TpescTaBieHuil 00 MHGOPMAIMH Kak O Ba)KHEHINEM CTPaTErHYECKOM PECypce pasBHTHUA
JUYHOCTH, TOCYAapcTBa, 00ImecTBa, MOHUMaHHUS POIH HHGOPMAIMOHHAIX IIPOLECCOB, HHPOPMAIIHOHHEBIX
pecypcoB ¥ HH(GOPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHAX MU(pPoBO# TpaHC)OpMauu MHOTHX Chep KH3HH
COBpEeMEHHOT0 00IIecTBa;

obecriedeHHe YCIIOBHM, CIIOCOOCTBYIOIIMX Ppa3BHTHIO aNrOPHTMHYECKOrO MBILIUIEHHS Kak
HE0OX0MUMOr0 YCIOBHA MPODECCHOHANBHOM AEATETFHOCTH B COBPEMEHHOM HH(POPMAHOHHOM 00IIecTBe,
IIPE/INOJIATalOMEro CrnocoOHOCTs obygaromerocss pa3OMBaTh CIOJKHBIC 3afauyd Ha Oolee IPOCTBIE
o/3a7a4yd, CpaBHHBATh HOBBIC 3aJadl C 3ajadaMM, pPEIEHHBIMM paHee, ONpe/eNATh IIard i
JOCTHIKEHHS Pe3yNbTara M Tak Jaiee;

(GopMupoBaHHE H pa3BHTHE KoOMIeTeHUu#H oOywaromuxcs B obnactd  HMCIOJIB30BaHHUA
HH(POPMALHOHHO-KOMMYHHUKAMOHHEIX TEXHOJIOTHI, B TOM YMCJIE 3HAHWH, YMEHHH ¥ HaBBIKOB PaboOTEI ¢
uH(pOpManue, MPOrpaMMHUPOBaHMsA, KOMMYHHKAIIMM B COBPEMEHHBIX LM(POBBIX cpelax B YCIOBHAX
obecrieuerus HHGOPMAIHOHHON 6e30ITacHOCTH JTMYHOCTH 00ydaromerocs;

BOCITUTAHHE OTBETCTBCHHOr0 M H30OHMpaTEeNbHOrO OTHOIICHHA K HH(pOpMaIHU ¢ y4ETOM MIPAaBOBBIX H
ITHYECKHX AaCIIeKTOB €€ paclpoCTpaHeHHs, CTpPeMJIEHHs K IIPOJODKEHMIO 0Opa3oBaHHd B 00IacTH
dHOOPMAIMOHHBIX ~ TEXHOIOTHA ©  CO3HIATEIBHOH  JEATETBHOCTH C INPUMEHEHHEM  CPEICTB
HH(POPMALHOHHBIX TEXHOIOTHH.

HMudopmarnka B 0cHOBHOM 001eM 00pa3oBaHUA OTPAKAET:

CYITHOCTE HHGOPMATHKH KaK HAy4HOH JHCHHUIUIMHB], H3ydalolmlel 3aKkOHOMEpPHOCTH NPOTEeKaHUs U
BO3MOXXHOCTH aBTOMAaTH3aIlMK HH(OPMAIIMOHHEIX IPOLECCOB B PA3/IMYHBIX CHCTEMAX;

OCHOBHBIE 00NACTH NpHMeHEeHHS HHGDOPMATHUKH, NPEXKAE BCEro MHPOPMAIMOHHBIE TEXHOJIOTHH,
VIIpaBICHUE H COLUATBHYIO chepy;

MEXKIUCLUIUTAHAPHBINA XapakTep HHGOPMATHKH ¥ HH(DOPMAITMOHHOMN IEATENBHOCTH.

M3ygenue uHGOpPMATHKA OKa3bIBACT CYIIECTBEHHOE BIMAHHE Ha (POPMHPOBAHHE MUPOBO33PEHHS
obOyuaromerocs, ero JKHU3HEHHYIO IIO3HIUIO, 3aKJaJblBA€T OCHOBBI OHMMAaHHS IPHHIMIIOB
(YHKIIMOHMPOBAHUS M MCIIOIB30BaHUS MHPOPMAI[MOHHBIX TEXHOJIOTHHA KaK HEOOXOOMMOro MHCTPYMEHTa
NPaKTUYEeCKH JIOOOH AEATEeNLHOCTH M OAHOIO H3 Haubollee 3HAYUMBIX TEXHOJIOTMYECKHMX IOCTHIKEHUI
COBPEMEHHOM NMBUIM3aUMK. MHOTHE NIpEIMETHBIE 3HAHMS U CIOCOOBI JEATENBHOCTH, OCBOEHHBIE
obydarommuMucs TpH H3Y4eHHH HH(OPMATHKM, HAXOAAT NpHUMEHEHHME KaK B pamMkax 00pa3oBaTe/lbHOTO
mporecca IMpH H3YYEHMH JPYTUX NPEIMETHBIX o0jacTed, TaKk ¥ B WHBIX JKM3HEHHBIX CHTYaIHsX,
CTAaHOBSTCS S3HAYUMBIMH [UIs (GOPMHpPOBAHHMS KAa4deCTB JIMYHOCTH, TO €CTh OPHEHTHPOBaHBI Ha
(opMHEpOBaHKE METaPEIMETHEIX H TMYHOCTHBIX Pe3yJIbTaTOB 00yUYeHH S,

OcHoBHEIe 3a1a4n yuebHOTO NpeamMera «Mupopmaruka» — chopMUPOBATE ¥ 00yYArOIIUXCS:



MOHHMAaHHUE IIPUHIHUIIOB YCTPOHMCTBA H (YHKUHOHHPOBAHHSA O00BEKTOB LH(POBOro OKpPYKEHHS,
NpECTaBICHUsA 00 HCTOPHM M TEHJCHUHUSAX Pa3BUTHI HHGOPMATHKH Ieproza NAGPOBOH TpaHCHOpMAIHU
COBpEMEHHOTr0 00IIecTBa;

3HAaHUS, YMEHHS M HAaBBIKA TPAaMOTHOM IMOCTAaHOBKH 3a/1a4, BO3HHMKAIOIMHX B IMPaKTHYECKOH
JCATENIBHOCTH, UIA HMX PEIIeHHA C IOMOINBI0 HH()OPMANHOHHBIX TEXHOJNOTHH, YMECHHSA H HAaBBIKHA
¢GopManH30BaHHOIO ONMUCAHHS ITOCTABICHHBIX 33/1aY;

GazoBble 3HaHMA 00 HH(OOPMAIIMOHHOM MOJEIHPOBAHHH, B TOM YHCIE O MAaTeMaTHYECKOM
MOJETUPOBAHHH,

3HaHKE OCHOBHBIX &JITOPUTMHYECKHX CTPYKTYpP M YMEHHE NPUMEHSATH 3TH 3HAHHUS JUIA IMTOCTPOCHHA
ANTOPHUTMOB PELICHUA 3aa4 10 UX MaTeMaTHIECKUM MOJICTIAM;

YMEHHWS M HaBBIKH COCTaBJIECHHS NPOCTHIX MPOrPaMM M0 IMOCTPOCHHOMY alrOPUTMY Ha OIHOM U3
SA3BIKOB IIPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHHS ¥ HaBbIKM 3()(EKTHBHOIO HCIIONL30BAHKA OCHOBHBIX THIIOB I[PHKJIAIHBIX pOrpaMm
(mpunoykeHnH) o0mero HasHa4eHHA M WHQOPMAUMOHHBIX CHCTEM JUIA PEIICHHA ¢ HX ITOMOIIBIO
IpaKTHYeCKUX 3ajay, BiajieHue 0a30BEIMH HOpMamMu HHGOPMALIMOHHOM 3THKM M IIpaBa, OCHOBaMH
HH(pOpMAMOHHOHN Oe30macHOCTH;

YMEHHE TIPaMOTHO HMHTEPHIPETHPOBATh PE3yJIbTaThl PEHIeHUS NPAKTHYECKUX 3aJad C MOMOIIBI0
HH(POPMAaHOHHBIX TEXHOJIOTHH, TPHMEHATH MOJIy9EHHBIE Pe3yJIbTaThl B IPAKTHIECKON IEATSIBHOCTH.

Ilenu u 3ana4ym u3ydeHUss HHGOPMATHKH Ha ypOBHE OCHOBHOIrO 00IIEero o6pa3oBaHHS OIpPENessioT
CTPYKTYPY OCHOBHOTO cOJEepXaHHA y4eOHOro mpeaMera B BHJE CHEAYIOIMUX YETBIPEX TeMaTHYECKHX
pa3zerioB:

uudposasi rpaMOTHOCTH;

TeOpeTHUYECKHE OCHOBEI HHPOPMATHKY;

ATOPHTMBI U IIPOTPAMMHUPOBAHUE;

HHPOPMAIIMOHHBIE TEXHOIOTHH.

Ha m3yuenue nHGopMaTHKi Ha 6a30BOM ypoBHE OTBOIHTCA 68 wacoB: B 8 kimacce — 34 yvaca (1 gac B
Henemo), B 9 kinacce — 34 yaca (1 wac B Hezienmo).
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Teoperudyeckue 0CHOBBI HHOPMATHKH

Cucrembl CHHCICHHS

Heno3HuoHHbEIe | MO3UIHOHHEBIE CHCTeMbl cuncienus. Andasut. OcHoBanue. PassépHyTas Gopma
samucy ducna. IlepeBojl B ISCATHIHYIO CUCTEMY YHCE, 3AlICAHHBIX B IPYTHX CHCTEMAX CHUCIICHUA.

Pumckas cucrema CIHCIEHHUS.

JlsouuHas cucteMa cuuciaeHnd. IlepeBoj UENbIX YHCEN B MpEAEnax OT 0 mo 1024 B nBOMYHYIO
CHCTEMY CuMCiIeHHS. BochMepydHas cucTeMa CuucieHHs. [lepeBoj umcesn U3 BOCBMEPUYIHOH CHCTEMBI B
JBOMYHYIO M JECATHYHYIO CHCTEMBI H oOpartHO. [llecTHasuarepuysas CHCTEMA CUMCIICHUA. IlepeBon uncen
W3 TIeCTHANATEPHYHON CHCTEMBI B IBOHYHYIO, BOCBMEPHYHYIO H IECATHYHYIO CHCTEMbI H 0OpaTHO.

ApuMeTHUYECKHE ONEpaH B JIBOMYHON CHCTEME CUHCTICHHUSL.

1eMeHThI MATEMATHYECKOH JIOTHKH

Jlorudeckde BhICKa3bBaHWs. JIorMueckwe 3HAYEHHs BBICKA3bIBAHMH. DJIEMEHTapHbIE M COCTABHBIC
BBICKa3bIBaHus. JIOTHYECKHE ONepaluu: «u» (KOHBIOHKIIHS, JIOTHIECKOE YMHOKEHHE), KHITH) (JIM3BIOHKIINS,
NOTHYECKOe CIIOKEHHE), «Hey (Jormyeckoe oTpuuanue). [Ipuoputer gorudeckux onepauuit. Onpenenenue
HCTHHHOCTH COCTABHOTO BBICKAa3bIBaHUA, €CIIM HM3BECTHBI 3HAYEHHMS HCTHHHOCTH BXOJAIMX B HETO
3JIeMEHTApHBIX BhicKaspiBaHuil. Jlormueckne BeipaeHus. [lpaBuia 3amuCH JIOTHYECKUX BBIpa)KEHUH.
[TocTpoenne TabIuI, HCTHHHOCTH JIOTHYECKHX BhIPAKEHUH.

Jlornyeckue 51eMEHTEL. 3HAKOMCTBO C JIOTHYECKUMHE OCHOBAMH KOMITBIOTEPA.

AJIrOpUTMBI H IPOrpaMMHPOBAHHE

HcnoaHuTed B AATOPHTMBL. AJIFOPUTMHYECKHE KOHCTPYKIIHH

[TonsiTHe anropuT™Ma. VCoMHUTEN arOPUTMOB. AJITOPUTM KaK IJ1aH YIPaB/ICHHA HCIIOJTHUTEIEM.

Caotictsa anroput™ma. Croco6s! 3anucy aropuT™a (CII0BECHEIH, B BAME 610K-CXeMBI, IPOrpaMMa).

AJNTOpUTMHYECKAE ~ KOHCTPYKIWH.  KOHCTpyKimMsa — «ciefoBaHue».  JIMHCHHEBIH — anropatm.
OrpaHH4eHHOCTE  JIMHEHHBIX aIrOPATMOB: HEBO3MOXHOCTh  NPELyCMOTPETH 3aBUCHMOCTh
[OCJIEIOBATEILHOCTH BRITIONHAEMbIX JEHCTBHH OT HCXOIHBIX JaHHBIX.

KOHCTpYKIHs «BETBICHHE»: IMONHAs M HemonHas (GOpMbL BEIIONHEHHE H HEBBIIOJHEHHE yCIIOBHA
(MCTHHHOCTB ¥ JIOXKHOCTE BBICKa3bIBaHMs). [[pOCTBIC ¥ COCTaBHBIEC YCIIOBHL.

KOHCTpYKIHS «OBTOPEHHS»: LMKIIBI ¢ 3aJaHHBIM YHCIIOM MOBTOPEHHH, C YCIOBHEM BBIIOTHEHMS, C
nepeMeHHOH [UKIIA.

PaspaGoTka s OpPMATEHOrO HCIONHUTE/ AITOPUTMA, NPHBOAIIETO K TpeOyeMOMy pesyibTary
TP KOHKPETHBIX MCXOIHBIX AaHHBIX. Pa3spaboTka HECIOXKHBIX alrOPUTMOB C MCIOIb30BAHMEM IMKIIOB H
BETBIICHHIT I YIIpaBieHus (hOpMaTbHEIMA HCIIONHATENAMH, TakuMu Kak Pobor, Uepernatka, YepTExXHUK.
BEITIOTHEHHE ANTOPHTMOB BPYYHYIO H Ha KOMIIbioTepe. CHHTAKCHYECKHE H JIOrHIecKHe OMHMOKH. OTKa3bl.

SI3bIK IPOrpaMMHPOBAHHSA

S3p1k mporpammuposanus (Python, C++, ITackans, Java, C#, IlIkonsHbmi ATropATMHAYECKHH S13BIK).

CucreMa IporpaMMHUPOBAHHMS: PENAKTOP TEKCTa IIPOrpamMM, TPaHCIIATOP, OTIalIuK.

[Nepemennas: THII, UMsl, 3HadeHHe. Llenkle, BemeCTBEHHbIC ¥ CHMBOIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApH(METHUECKHE BEIPAKCHUS W TOPSIOK HX Bhraucienus. Omnepauud ¢
LEJIBIME YMCIIaMHE; [[EIOYUCIEHHOE IEIEHUE, OCTaTOK OT JIE/ICHHS.

Bersnenus. CocraBHblE YCIOBHSA (3amUCh JIOTMYECKHX BBIPOKCHMH Ha HM3y4aeMOM  s3bIKE
nporpaMmupoBanus). Haxoxaenne MUHEMyMa M MakCHMyMa M3 JIBYX, TpEX M UYETHIpEX umcen. Pemenue
KBaJpaTHOr0 YPaBHEHHUS, MMEIOMIETO BEIECTBEHHEIE KOPHH.

Jluanorosass OT/IaZKa TPOrpaMM: IIOLIATOBOE BBIIOJIHEHHE, IIPOCMOTP 3HAYEHHM BEJIMYHH,
OTIAJ0YHBIM BBIBOI, BEIOOP TOYKH OCTAHOBA.

[lukn ¢ ycnosueM. Anroput™ EBximmaa 1s HaXokJIeHHs HauOOJBINEro OOMIEro AemuTens ABYX
HATYpaIbHBIX 4HCeN. Pa3bueHne 3amucH HaTYPaJbHOTO 4HCJIA B MO3HIMOHHOM CHCTEME C OCHOBaHHEM,
MEHBIIMM KA paBHBM 10, Ha oTAeNbHEIE U PEL



[kt ¢ mepeMeHHON. AITOPHTMEI IPOBEPKHU JICTUMOCTH OJIHOTO I[EJIOT0 YMClia Ha ApyToe, MPOBEpKH
HaTypaIbHOIO YHCJIA Ha IIPOCTOTY.

O6paborka CHMBOJBHBIX HJaHHBIX. CuMBOIBHEIE (CTpOKOBBIE) nepeMeHHble. [locuMBOIBHAS
o6paboTka cTpok. [1oacUET YacTOTEI MOSBIEHHS CHMBONA B CTpOKe. BeTpoernble GyHKIuM it 06paboTky
CTPOK.

AHaJIH3 aJroOpHTMOB

OmnpexeneHne BO3MOJKHBIX Pe3yNbTaroB pabOThl alropuTMa I[pH JaHHOM MHOJKECTBE BXOIHBIX
JIAHHBIX, OIpe/ie/IeHAe BO3MOKHBIX BXO/IHEIX JAHHBIX, IIPHBOAIIUX K JaHHOMY pe3y/IbTaTy.



9 KJIACC

I{udpoBasg rpaMoOTHOCTH

Tno6ansHas cerh MHTEpHET U cTpaTeruu 6e300acHOrO NOBeAeHUs B Hell

nmobansuas cerh Murtepmer. IP-azpeca y3moB. CereBoe XpaHeHHE JaHHBIX. MeTtomp!
MHIMBHIYAIbHOTO H KOJUIEKTHBHOTO pasMelleHust HOBOH mH(opmaruu B Mnreprere. boibmue NaHHEBIE
(MHTEpHET-JaHHBIE, B YACTHOCTH JAHHBIC COLHATBHBIX ceTei).

Tonstre 06 uHpopManmoHHO# GesonacHocTd. Yrpo3s! HEGOPMAMOHHON Ge30nmacHOCTH MpU paboTe
B TIOGATBHON CEeTH M MeTOAB! MpoTHUBOjeicTBHs uM. [IpaBuia GeszomacHOM ayTeHTHQUKaluH. 3aruTa
muroit undopmarmu B Mutepuere. Besomacusle crpareruu mopenenus B Mutepuere. Ilpexynpexnenne
BOBJIEUEHHS B ACCTPYKTHBHEIE H KPUMUHAIbHBIE (HOPMBI CeTeBOl akTHBHOCTH (KUOEpOYIUIMHT, QUIIHHT H
apyrue GopMsr).

PabGora B HHGOpMAIHOHHOM MPOCTPAHCTBE

Bujbl JesTeIbHOCTH B MHTEpHETE, HHTEPHET-CEPBHCHI: KOMMYHHKAIIHOHHBIE CEPBHCHI (IOYTOBAs
ciyx6a, BHIEO-KOH(EPEHI-CBS3b M JpYTHe), CIpPaBOYHBIE CIyXOBI (KapThl, pacIHCaHWs H IpPYTHe),
IOMCKOBEIE CIyXOBI, CIyk0bl OOHOBJIEHHs NPOrpaMMHOro obecrieyeHus M apyrue ciykObl. CepBHCHI
rocynapcTBeHHbIX yeiyr. O6aunsle XpaHuwiuma qaHHbX. CpejcTBa COBMECTHOH pa3pabOTKH JIOKYMEHTOB
(omnaita-oducsr). TTporpammuoe obecriedenne Kak BeG-CepBHC: OHIAHHOBBIE TEKCTOBEIC M rpaduueckue
peIaKTOPEI, CPeIbl pa3pabOTKH IPOrpaMM.

Teoperuyeckue 0OCHOBBI HHPOPMATHKH

MopaennpoBaHue KaK MeTO/ MO3HAHHSA

Mogens. 3ajaum, pemaeMble ¢ I[IOMOIIBIO0  MojenupoBaHus. Knaccudukanmu —momenei.
Marepuanseie (HarypHble) M HHOOpPMAIMOHHBIE Moxend. HenpepbBHEIC X JUCKPETHBIE MOJICIH.
mMuramuonsbie Mopend. Wrpossie Mozenu. OneHKa ageKBaTHOCTH MOJIEIH MOIETHPYEMOMY OOBEKTY H
IensIM MOJETHPOBAHML.

Tabmuunsle Mosenu. Tabmuia KaKk IpeJcTaBIeHue OTHOIIEHHS.

basml gansex. OTOOpP B TabnHIle CTPOK, YAOBIETBOPSIONIMX 3a[aHHOMY YCIIOBHIO.

I'pac. Beprmuna, pe6po, nyts. OpueHTHpOBaHHbIE H HEOpHEHTHpPOBaHHbIe rpasl. [lmua (Bec) pebpa.
BecoBas Marpuna rpacda. [nuna myts mexmy Bepmmsamu rpada. ITomek omrtmmansHoro myte B rpade.
Havanpmas BepInuHA (MCTOYHMK) W KOHEYHAs BEpITHHA (CTOK) B OPHEHTHPOBaHHOM rpade. Beraucienue
KOJIMYECTBA IyTell B HAPABJICHHOM allMKIHIecKoM rpade.

Hepero. Kopens, Bepmmna (y3en), uct, pebpo (xyra) aepesa. Beicora nepesa. [loanepeso. IIpumepsr
HCIIONTb30BaHUS AepeBbeB. [lepebop BapHaHTOB ¢ IOMOIIBIO IEPEBa.

[TousTHe MaTeMaTHYECKOW MOJENH, 3aja4dd, pemaeMbple ¢ TIOMOINBIO  MaTeMaTH9YECKOro
(KOMIIBIOTEPHOr0) MojenupoBanus. OTIHYME MaTeMATHYECKOM MOJENM OT HATypHOW MOJECIH U OT
CIIOBECHOTO (JINTEPATYPHOr0) ONHUCAHHA 00BEKTa.

Drarbl KOMIIBIOTEPHOTO MOJISTUPOBAHUS: TIOCTAHOBKA 3a1a4y, IIOCTPOEHHE MAaTEMAaTHYECKOH MOJIEIH,
IporpaMMHasl peajiHu3allisd, TECTUPOBAHME, IIPOBEACHHE KOMIBIOTEPHOrO OSKCIEPHMEHTa, aHAIH3 €ro
pe3y/bTaToB, YTOUHEHHE MOJIEIH.

AJropuTMBI H IPOrPaMMHPOBaHUE

Pa3zpaborka anropuTMoB M IIporpaMm

Pa3zbuenne 3amaym Ha mom3amaun. COCTaBIEHHE AITOPUTMOB M IPOrpaMM C HCIOIb30BAaHHEM
BETBJICHHH, IIMKJIOB ¥ BCIIOMOTaTeJIbHBIX ITOPUTMOB UL YIIPaBIeHUS HCOMHUTENEM PoOOT wiH Apyrumu
HCIIOTHATEIAMH, TaKUMHU Kak Uepenamka, YepTEXHUK U APYTHMH.

Tabnmuunrre Benuuunabl (MaccuBel). OpmomepHble MaccHBel. CocTaBleHHE M OTIAJKa MPOrpPaMM,
PeaTM3yIOMHUX THUIIOBEIE aJTOPUTMBI 00paboTKH OJTHOMEPHBIX YMCIIOBBIX MacCHBOB, Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, 11IkonbHbIH ANTOpUTMHYECKHH SI3BIK): 3alI0JHEHUE
YHCIIOBOTO MACCHBA CIy4alHBIMH YHCIaMH, B COOTBETCTBHH C (GOpMYyJIoH HIM IyTEM BBOJA HHCEN,
HaXOXKJIEHHe CYMMBI JJIEMEHTOB MACCHBA, JIMHEHHBIH IMOUCK 3aJaHHOTO 3HAYEHUS B MAcCHBE, MOACYET
3JIEMEHTOB ~ MAacCHBa, Y/IOBJIETBOPSIOIMMX  3aJaHHOMY  YCIIOBHIO, HAxXOXIEHHE€ MHHHMAIBHOTO
(MakcuMasbHOTO) 3neMeHTa MaccuBa. COpTHPOBKA MacCHBA.



O6paboTka TNOTOKA JAHHBIX: BEIYUCICHHE KOJMYECTBA, CYMMEI, CPEHEro apH(pMETHIECKOro,
MHHMMAQIBHOIO M MAaKCHMATLHOIO 3HAYEHMs O3JIEMEHTOB IIOCHIENOBATEIBHOCTH, YIOBJICTBOPSIOMINX
3aJJaHHOMY YCIIOBHIO.

Yupasienne

Vnpasnenne. Curnan. O6paraas cBsi3b. [lomydeHne CHTHAIOB OT HU(POBBIX AATIAKOB (Kacamu,
pacCTOSHMUS, CBETA, 3ByKa W Apyroro). IIpuMepsl HCIOB30BaHMs NPHHIMIA OOpaTHOHM CBA3H B CHCTEMaX
YIIpaBJIeHHs TEXHHYECKHMH YCTPOHCTBAMH € IIOMOIIBIO JIATYHKOB, B TOM 9HCIIE B POOOTOTEXHHKE.

ITpumeps! poOOTH3UPOBAHHEIX CHCTEM (CHCTEMa YIPABIICHHS IBHKEHHEM B TPAHCIIOPTHOH CHCTEME,
CBapO4YHas JTHHUS aBTO3aBOJA, aBTOMATH3HPOBAHHOE YIIPABJICHHE OTOIJICHHEM [IOMa, aBTOHOMHAs CHCTeMa
YHpaBIEHHS TPAHCIIOPTHEIM CPEICTBOM H JPYTHE CHCTEMEI).

NadopmanHoHHbIE TEXHOJTOTHH

DJ1eKTPOHHBIE TA0HIbI

IMomste 06 5neKTpoHHBIX Tabmumax. THIBI JaHHBIX B s4YedKkax SIE€KTPOHHOH TaOJMIlBL
PenaxtupoBanue u GopmarupoBanue Tabmui, Berpoennele GyHKIUM JUIA MTOMCKA MAKCUMyMa, MEUHEMYMA,
CyMMBI H cpexHero apupmerndeckoro. COpTHpOBKa JaHHBIX B BhIIENEHHOM juanasoHe. [loctpoenwe
auarpamm (THCTOrpaMMa, KpyroBas quarpaMma, TodedHas auarpaMma). Beibop Tumna quarpaMmsi.

[Tpeo6pasosanue Gopmyl NpH KonupoBaHUH. OTHOCUTEIbHAS, a0COIOTHAS M CMEMIAHHAs aJpecallHs.

VciaoBHBIE BBUMCICHHS B 3JIeKTPOHHBIX Tabmumax. CymMMHpoBaHHE€ M MOACYET 3HAYCHHUI,
OTBEYAIOIIHX 3aJaHHOMY ycioBuo0. O6paborka Gonbmmx HaGOPOB NaHHBEIX. YHCIEHHOE MOJIEIMPOBAHKE B
ANIEKTPOHHBIX TabIHIax.

HNudopmanuoHHbIE TEXHOJIOTHH B COBPeMEHHOM 00ImecTBe

Pons WHPOPMAIIMOHHBIX TEXHOJIOTHH B Pa3sBHTHH SKOHOMHKH MHpA, CTPaHBI, pernoHa. OTKpBITHIE
o0pazoBaTeIbHBIE PECYPCHI.

[Ipodeccun, cBs3anHbie ¢ WHGOPMATHKOW M HHOOPMAIHOHHBIMU TEXHOJOTHSMH: BeO-am3aiiHep,
[POrpaMMHCT, pa3paboTdnK MOOMIBHEIX TNPHIOKEHHUH, TECTHPOBUIMK, &PXHUTEKTOP IIPOrpaMMHOTO
obecrieYeHns, CIISIIMAIACT 0 AHAJTH3Y JAaHHBIX, CACTEMHBIH aIMHHHCTPATOP.



IJIAHUPYEMBIE PE3VJBTATBI OCBOEHHS MNPOIPAMMBI 110
UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUMS

M3yuenue HHGOPMATHKHA Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3soBaHMs HAIIPaBICHO Ha
AOCTUXKECHHE 00yJarOlIMMHUCS JTUIHOCTHBIX, METalpPeIMETHBIX M IPEJIMETHBIX PE3y/IbTaTOB
OCBOEHHS coZiepKaHus ydeOHOro npeamera.

JIMTYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ylbTaThl MMEIOT HAMpaBICHHOCTh HA PEIIEHHE 3a/ia4 BOCIHTAHMS,
Pa3BUTHS ¥ COLMAIM3AINM 00yHalOIIMXCs CPeCTBaMHU yIeOHOro IIpeIMeTa.

B pesynsTare u3y4eHus HHGOPMATHKY Ha YPOBHE OCHOBHOIO 00Imero obpa3oBaHus y
obyuaroiierocs OyxyT chopMUPOBAHEI CIIEIYIOIIUE JIMYHOCTHBIE Pe3yThTaThl B YACTH:

1) narpHOTHYEeCKOr0 BOCIHTAHHUSA:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HayyHOMY HACJe[Hi0, IOHMMaHHE 3HAueHMs MHPOPMATHKM KaK HAyKH B JKHU3HH
COBPEMEHHOI0 00IIeCTBa, BlIa/IeHHe JOCTOBEPHOU HH(OpMaLHeH 0 NepeIoBEIX MHPOBLIX U
OTEYECTBEHHBIX JOCTHKEHUAX B 001acTU UHGOPMATHKU U HHQOPMAIIHOHHBIX TEXHOJIOTHH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX O LUGPOBOH TpaHchOpPMAIMH COBPEMEHHOIO
oOmiecTBa;

2) IYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OpPHEHTALUS Ha MOPAJIbHbIE LIEHHOCTH M HOPMEI B CHTYyallUsIX HPaBCTBEHHOIO BEIOODA,
rOTOBHOCTEH OIIEHMBAaTh CBOE IOBEJCHHME M ITOCTYIIKH, & TaKKe IIOBEISHUE H IIOCTYIKH
ApYruX JIofedl ¢ IO3WUIMH HPaBCTBEHHBIX U IPABOBRIX HOPM C Y4ETOM OCO3HAHUA
TIOCJIEJICTBHM ITOCTYIIKOB, aKTHBHOE HETpPUSITHE acOLMAalIbHBIX IIOCTYIIKOB, B TOM YHCIIE B
HurepHere;

3) rpaIaHCKOro BOCIIHTAHHS

npejcTaB/ieHre O COLMATBHBIX HOPMax U IMPaBUiIaX MEXIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, B TOM 4HCJIE€ B COIHAIBHBIX COOOIIECTBAaX, COOMIONEHHE IIPaBUI
0e30MacHOCTH, B TOM WYHCJIE HABEIKOB O€30MacHOro TIOBEACHUS B HHTEPHET-CPEIE,
FOTOBHOCTh K pasHOOOpa3HOW COBMECTHOH AEATEIFHOCTH IIPUA BBIOJHEHUU Y4YeOHBIX,
MMO3HABATEIBHEIX 3a/1a4, CO3[JaHiK Yy4eOHBIX IIPOEKTOB, CTPEMIEHME K B3aUMOIIOHUMaHUIO
¥ B3aMMOIIOMOIIH B ITPOIIECCE 3TOM yueOHOM NEeATeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE
[IOBEJI€HHE M MOCTYIIKM CBOMX TOBapHIIEeH C IO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HaHUs [IOCIIECTBUM IIOCTYIIKOB;

4) neHHOCTEH HAYYHOI0O MO3HAHHS

ChOPMHPOBAaHHOCTE  MHPOBO33PEHYECKHX  TpeACTaBleHMH 00  uHopmanuw,
HHQOPMAIIMOHHEIX Ipoleccax W HHPOPMAIMOHHBIX TEXHONOTHSX, COOTBETCTBYIOIIMX
COBpEMEHHOMY YPOBHIO Pa3BUTHS HAayKHd W OOIIECTBEHHOHW NMPAaKTUKA M COCTABIISIOIIMX
6a30ByI0 OCHOBY /I IOHUMaHUA CYIIHOCTU HAyYHOM KapTHHBI MUpA;

UHTepec K 00yUeHHI0 U TO3HAHUIO, TI0003HATEIEHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHMI0, OCO3HAHHOMY BBIOOPY HAaNpPaBIEHHOCTM M YpOBHS OOy4eHUS B
JlaJlbHeHIIeM;

OBIIaJIcHHEe OCHOBHBIMHM HAaBBIKAMH HCCIIENOBATEIBCKOM JesTeIbHOCTH, YCTAHOBKA Ha
OCMBIC/IEHHE OIbITa, HAOMIOJEHWH, MOCTYIIKOB M CTpPEMJICHHE COBEpIIeHCTBOBATH ITYTH
JNOCT)XeHUS] MHAUBUAYAIBHOTO M KOJIIIEKTHBHOTO OJIaronorydus;



c(hOpMHPOBAaHHOCTh HWH(MOPMALMOHHON  KyJIbTYypbl, B TOM HYHCJE€ HaBBIKOB
CaMOCTOSITENIbHOM paboTel ¢ y4eOHBIMH  TEKCTaMH, CIPaBOYHOM JIMTEpaTypow,
pa3HoOoOpa3HBIMM CPEACTBAMM HH(MOPMAILMOHHBIX TEXHONOTWHA, a TakkKe YMEHHUS
CaMOCTOSTE/ILHO OIpPEIENATh LIENH CBOero o0y4eHHs, CTaBUTh U (HOPMYIHPOBATh s ceds
HOBBIE 3a/layi B y4€0e M NO3HaBaTENIbHOM NEATEILHOCTH, pa3sBUBATh MOTHBBEI U MHTEPECHI
CBO€H ITO3HABaTEIbHON NeATENBHOCTH;

5) popmupoBanus KyJabTypbl 310POBbiH:

OCO3HAaHHE LEHHOCTH JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pPOBBIO,
YCTAaHOBKA Ha 3J[0POBBIA 06pa3 JKU3HH, B TOM HYHUCJIE M 3a CYET OCBOEHHS U COOIIOACHHS
TpeOoBaHHHA Oe3omacHoH 9KCILTyaTaliy CPE/CTB UH(POPMAIMOHHBIX 7§
KOMMYHHKALHOHHBIX TEXHOJIOTHH,

6) TpyA0BOIro BOCIIHTAHHUSA:

MHTEpeC K [pakTHYeCKOMy W3ydeHHIO Inpodeccuit u Tpyna B chepax
podeCCHOHATIBHON JeATeNbHOCTH, CBA3aHHAIX ¢ MH(GOPMATHKOM, IPOrpaMMHPOBAHHEM H
MH(POPMAIIMOHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTIDKEHMSIX HayKd HHGOPMATHKH
U Hay4YHO-TEXHUYECKOTO Mporpecca;

OCO3HAHHLIM BEIOOp W TOCTPOEHHWE WHIWBHIyalbHOH TpaeKTOpUH 0Opa3oBaHHA H
*HM3HEHHEIX TUIAHOB C YYETOM JIMYHBIX U O0IECTBEHHBIX HHTEPECOB H IIOTPEOHOCTEH,;

7) 3K0JIOrHYeCKOro BOCIIHTAHHS

OCO3HaHHUE TI00aIBHOr0 XapakTepa KOJIOrHYecKUX IMpobiieM U IMyTeH UX pelleHus, B
TOM 4HClIe ¢ Yy4éTOM BO3MOXHOCTeH WH(GOPMALMOHHEIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHUM,

8) agmanTauuu oO0ydamlerocsi K H3MEHSIIOUAMCH YCJIOBHAM COUHAJIBHOH H
NPHPOAHOH Cpe/bI:

OCBOEHHE OOYyJarolIMMHKCSA COIMABHOTO OIBITa, OCHOBHBIX COLMANBHEIX POJIEH,
COOTBETCTBYIOIIMX BeJyllel JesTelbHOCTH BO3pacTa, HOPM H IPAaBHJ OOIIECTBEHHOIO
noBefieHHs, (OpPM COLMANBHON JKM3HH B Tpynmax M coolmecTBaX, B TOM UHCIE
CYILECTBYIOLIMX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEJAMETHBIE PE3YJIbTATHI

MerTanpeIMeTHEIE Pe3yJIbTaTEl OCBOCHHs IPOrpaMMbl 10 MH(QOPMATHKE OTPAKAIOT
OBJIaJIEHWE  YHHUBEPCATBHBIMH  yUeOHBIMH  JEHCTBMSAMM  —  IIO3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PEryISITHBHBIMH.

IMo3naBaTe/bHbIE YHHBepPCAAbHbIEe y4eOHbIe JeHCTBHSA

ba3oBbie Joruyeckue AeHCTBHS:

yMEHHE OMpEeIeNiaTh IMOHATHS, co3/aBaTh OOOOLIEHHs, YCTaHABIHBATH AHAJIOTHH,
KJIacCH(UIMPOBATh, CAMOCTOSTEIEHO  BHIOMpAaTh OCHOBaHMA M KPUTEpHHM A
KJIaCCH(UKALIMH, YCTaHABIMBATh IPUUYMHHO-CIIE/ICTBEHHBIE CBS3H, CTPOHUThH JIOIHYECKHE
paccyXIeHus, nelaTb yMO3aKIoYeHus (MHIYKTHBHBIE, JeIyKTHBHBIC U IIO aHAJIOTHH) H
BBIBOJIBI;

YMEHHE CO3/aBaTh, NPHMEHATh M IIPe0Opa3oBBIBATH 3HAKH M CHMBOIIBI, MOJCIH H
CXEMBI JIJIS pelIeHus y9eOHBIX U [T03HABATEIbHBIX 3a/1a4,



CaMOCTOSTENBHO BEIOHpaTh croco® pemeHus ydeOHOHM 3amaum  (CpaBHMBATH
HECKOJNFKO BapMaHTOB peIleHWs, BhIOMpars Haubolee MOAXOAAIMA C YIETOM
CAMOCTOSITENIEHO BEIJIEJIEHHBIX KPUTEPHEB).

Ba3zoBbie Hcc/ie10BaTe/IbCKHE JeHCTBHS:

(opMyIupOBaTH BOIIPOCH, GUKCUPYIOLIME Pa3phiB MEXY PeabHbIM H XKEJIaTe/IbHbIM
COCTOSIHMEM CHUTYaIlMH, 00BEeKTa, U CAMOCTOSATEIBHO YCTaHABIMBATH HCKOMOE U IaHHOE;

OLIEHHBATh HA NPUMEHUMOCTb ¥ JOCTOBEPHOCTh HH(OPMAIIMIO, MMOIYyYEHHYIO B X0z
UCCIIe/I0BAHHUS

TIPOTHO3MPOBATh BO3MOXHOE JallbHelIee pasBUTHE MPOLECCOB, COOBITHH H HX
NOCNEJICTBAS B AaHAJOTHYHBIX MM CXOOHBIX CHUTyalMsX, a TakkKe BBIABUIaTh
TIPEMONIONKEeHUsT 00 UX Pa3BUTHH B HOBBIX yCIIOBHAX M KOHTEKCTAX.

Pa6ora ¢ undopmanneii:

BBLABIATE AeQHUUT HHOOPMAIMH, [JAaHHBIX, HEOOXOJUMBIX [UIA  pEelIeHHs
[IOCTaBJIEHHOM 3aJauyu;

MPUMEHATh PA3IMYHBIC METOJbI, MHCTPYMEHTHl M 3alpochl IIPM IIOMCKe U oTOope
MH(QOPMALIMK MM JaHHBIX M3 MCTOYHHKOB C Y4ETOM IpPEUIOKEHHOW y4eOHOM 3a1aud u
3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATE MH(OPMALIUIO
pa3IMYHBIX BUJOB U POPM NPENCTABICHNS,

CaMOCTOSTENEHO BBEIOMPATh ONTUMANBHYIO (OPMY IIpeACTaBICHUs HHQOpMalMK U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXXHBIMH CXeMaMH, AuarpaMMaMy, MHOM
rpad UKo U MX KOMOMHALIUSIMH;

OIIeHUBATh HAAEKHOCTh HUHMOPMALIMY IO KPUTEPUSM, IIPEITIOKEHHBIM YUHTEIIEM WU
chopMyIUpPOBaHHBEIM CAMOCTOSTENBHO;

3¢ PeKTUBHO 3aIIOMHHATH ¥ CUCTEMATH3UPOBATH UH(OPMALIHIO.

KomMyHnKaTHBHBIE YHHBEPCaJbHbIe YdeOHbIe el cTBHA

Oo6menne:

COTOCTaBJIATh CBOM CYXKAEHUS C CYXIEGHUSMH JpPYrMX YYacTHHUKOB [HAJora,
00HApY)XUBATE pa3jiMyKe U CXO/ICTBO MO3MIIHA;

nyOJIMYHO MPENCTaBIATh PE3yJbTaThl BEIMOJHEHHOTO OMBITa  (3KCIEPUMEHTa,
UCCIIeIOBaHMS, [IPOEKTA);

CaMOCTOSATENHFHO BBEIOMpaTh (OpMAT BEICTYIUICHHS C YYETOM 3aja4 INpe3eHTaAlUd U
0COOEHHOCTE! ayJUTOPHH U B COOTBETCTBUM C HUM COCTABJISTH YCTHBIE W ITMCHMEHHEIE
TEKCTHI C HCIIOJIb30BAHUEM HMJLTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas 1eATeJILHOCTH (COTPYAHHYECTBO):

MOHUMAaTh W HCIOIB30BaTh IIPEHMYIEcTBA KOMaHIHOM M WHIMBUIYaTbHOU paboThI
IPY pEIleHHH KOHKPETHOM mpoOieMbl, B TOM HYHCIE NPU CO3JaHMM HH(GOPMAIHOHHOTO
IPOIYKTa;

IIPAHUMATH L1eNlb COBMECTHON HH(POPMAIIMOHHOHN JAeSTeNbHOCTH o cOopy, 00paboTke,
nepexade, Gopmanuzanuy HHOOPMAIMHM, KOJUIGKTMBHO CTPOHTh [OEHCTBHA IO eé
IOCTIKEHHUIO: PacIpeleNiiTh POIM, HOTOBapUBaThCs, O0CYXKAaTh IPOIECC M Pe3yJbTaT
COBMECTHOM paboThI;



BBINIOJIHATH CBOO 4acTh paboTsl ¢ wH(pOopMaLuel i HHGOPMAaIMOHHBIM IPOIYKTOM,
IOCTHIasi Ka4eCTBEHHOIO pe3ysibTaTa I10 CBOEMY HAaIpaBICHWIO M KOOPAWHHUDPYS CBOH
JNEWCTBUS C IPYTHUMH WIEHAMH KOMaH/IbI;

OLIEHMBATh KayecTBO CBOEro BKiaga B oOmmi WHOOPMAUMOHHBIA MPOAYKT IIO
KPUTEPHUSIM, CAMOCTOSTENBHO ChOPMYINPOBAHHBIM yYaCTHUKAMH B3aUMO/ICHCTBHU,

CpaBHHMBATh PE3yJbTaThl C UCXOJHOH 3a1a4yeil W BKIaJ Ka)KIO0ro 4ieHa KOMaHIbl B
IOCTHYKEHIE PEe3y/IbTaTOB, Pa3eisiTh cepy OTBETCTBEHHOCTH M IPOSABJISATh TOTOBHOCTD K
MIPEIOCTAaBICHHIO OTUETA IIEPE MPYIIIOH.

PeryasTuBHBIE YHHBePCAIbHbIe yueOHbIe e CTBHS

CamoopraHu3anus:

BBISIBJIATE B )KH3HEHHBIX M Y9eOHBIX CHTYaUsAX pobiiemMsl, TpeOyromiue pelneHus;

OPHEHTHPOBATLCSA B Pa3IMYHBIX MMOAXOJAAaX K IPHUHATHIO pelleHuH (HHAMBHUIYaTbHOEe
NPHHSITHE PELIeHHH, TPUHATHE PEIIeHHH B TPYTIIIE);

CaMOCTOSTENBHO COCTABJIATH AITOPUTM pELIeHHs 3a1ady (HIM ero 4acTh), BEIOHpATh
criocob peneHus y4eOHOM 3aqauM € y4ETOM HMMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh Npe/ularaeMble BApUaHThI PEILICHHUH;

COCTaBJIATh IUIAaH AEHCTBHH (TUIaH pealu3allid HaMEeYeHHOTO arOpUTMa peIIeHHs),
KOPPEKTHPOBaTh IPEJIOKEHHBIA aJITOPHTM ¢ Y4ETOM IIOMY4eHHA HOBBIX 3HaHHMH 00
H3y4aeMOM 00BEKTE;

JeaTh BEIOOP B YCIOBHAX MPOTHBOPEYUBON MH(OpMAUMHU U OpaTh OTBETCTBEHHOCTh
3a pelleHue.

CamoxoHTpOJb (pediexcus):

BJIAJIETH CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMY U Pe(IIEKCHH;

IlaBaTh OLIEHKY CUTYAllWH U IIpejiaraTh IiaH e€ U3MEeHEH!s,

YYUTEIBAT KOHTEKCT W INPEABHUAETH TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IPH
pemeHyy y4eGHOM 3a/1a9r, afaTHPOBATh PEIIeH)e K MEHSIOIIAMCS 00CTOATENbCTBAM;

0OBSCHATH NPUYMHEI JOCTIKEHUs (HEIOCTHXKEHHS) pe3ylbTaToB HH(QOPMAIMOHHON
JeATENBHOCTH, JIaBaTh OLEHKY NPHOOPETEHHOMY OMBITY, YMETh HaXOIUTh MO3HTHBHOE B
[IPOM3OLIEIIEeH CUTYallUH,

BHOCHTh KODPEKTMBBHI B J€STENBHOCTH Ha OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHMBIIMXCS CUTYallHil, yCTAaHOBIEHHBIX OIIMOOK, BOSHUKIIHMX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yIbTaTa LENH U YCIOBHUSIM.

IMOUMOHAIbHBIH HHTEJJIEKT:

cTaBUTH ce0s Ha MECTO APYroro 4enoBeka, MOHUMaTh MOTHBBI M HAMEPEHHS IPYToro.

IIpuasiTHe ceOs H APYTHX:

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOIMPOBaTb BCE BOKPYr [JaXe B YCIOBHSX
OTKPBITOTO J0CTYMA K I00bIM 00bEMaM HHGOpMALIUH.

INPEAMETHBIE PE3YJIbTATbBI

K xomniy obydenuss B 8 wiaacce y obydaromerocs OyayT cOpMHUPOBAHBI CIEIyHOLINe
YMEHHUS:



MOSICHATh Ha TNpHMepax pasiuygs MeXIy IMO3HLUHOHHBIMH M HETO3UIHOHHBIMU
CHCTEMaMH CUHCIICHHUS,

3amuchIBaTh M cpaBHHMBAThH Ieible uncna ot 0 go 1024 B pasnuvHBIX MOSHUIIMOHHBIX
cucreMax cyMcieHus (¢ OCHOBaHUSAMH 2, 8, 16), BHIIONHATE apU(QMETHYECKUE Olepalyiu
HaJ HUMU;

PacKphIBaTh  CMBICT  IOHATHH  «BBICKa3bIBAHME», «JIOTMYECKas  OIepalus»,
«JIOTHYECKOe BEIpAKEHUEY,

3aIMChIBATh JIOTHYECKHE BEIPAXKEHUS C MCIOIB30BAaHUEM JIU3BIOHKIMM, KOHBIOHKIMH
¥ OTPHI@HWS, OTIPeIeITh HCTHHHOCTD JIOTMYECKUX BBIDAKEHMM, €CIIH H3BECTHBI 3HAYCHHUS
MCTMHHOCTH BXOJSNIMX B HErO IEPEeMEHHbBIX, CTPOUTh TaONHUIbl MCTHHHOCTH A
JIOTHYECKUX BEIPAKEHHH;

PACKPBIBATH CMBICH TIOHATHI «UCIIOIHUTENBY, AITOPUTM», «IIPOrpaMma, MOHUMas
PA3HUILY MEXIY YIOTpPeOIIEHHEM STHX TEPMHHOB B 0OBIJIEHHOH peur U B HHPOPMATHKE;

OIMCHIBATH AJITOPUTM pPEIIEHHUs 3aa49H Pa3IUuIHBIMU criocobamu, B TOM YHMC/IE B BUIIE
OIIOK-CXEeMBI;

COCTaBJISATh, BBIMOJHATH BPYYHYID M HAa KOMIIBIOTEPE HECJOKHBIE alTOPHUTMBI C
MCIIOJIB30BAHWEM BETBICHMHA M IHMKIOB JUIA YIPaBICHUA HCIOIHHUTE/SIMH, TaKHMH Kak
Pobort, Yepenamika, YepTéxHuK;

MCIIOIb30BaTh KOHCTAHTHI M NIEPEMEHHBIE PA3IMYHbIX THIOB (YHCIOBBIX, JOIUYECKHX,
CHMBOJIBHBIX), a TaKXe COOep)Kalllie MX BBIPAXEHHs, MCIIOIB30BaTh OIEPaTOp
MIpUCBaUBaHMS;

UCIIOIB30BaTh MpH pa3paboTKe NporpaMM JIOTHYECKHE 3HAYeHMs, OINepaluu Hu
BBIPOKEHUS C HUMH;

aHAU3UPOBATh TIPEUIOKEHHBIE AQJT'OPHUTMBI, B TOM YHCJIE OINpPeNeNsTh, Kakue
PE3YIBTATHI BO3MOJKHBI IIPH 3aJIaHHOM MHOJKECTBE MCXOIHBIX 3HAYEHHM;

CO3/1aBaTh M OTJI@XHMBATH MPOIpPaMMbl HA OJHOM M3 A3BIKOB IIPOrpaMMMpPOBAaHHMS
(Python, C++, ITackans, Java, C#, IllkonsHbIiH AnroputMudeckuid S3bIK), peanusyromue
HECJIOXKHBIE AJITOPUTMBI O00paOOTKH YMCIOBBIX [aHHBIX C HCIOIb30BAHUEM IIMKIOB H
BETBJIEHHH, B TOM YHCJe PeaH3yIOLIHe MMPOBEpPKY NEIUMOCTH OJHOIO LEJIOro 4YMClIa Ha
Ipyroe, MpOBEPKY HATYPAILHOIO YHKCNAa Ha MPOCTOTY, BhIENEHUs LU(pP U3 HATYypaIbHOIO
qHCIa.

K konmy oOyuenuss B 9 kiacce y oOywaromierocs OyayT copMHpOBaHBI CIEAYIOIIHE
YMEHHSA:

pa30buBaTh 3a1a4M Ha [10/[3a1a41, COCTABIIATh, BEIIIONMHATS BPYYHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIE aJTrOPUTMbI C HCIOIL30BaHWEM BETBICHMM, IMKIOB M BCIIOMOraTeIbHBIX
AITOPUTMOB Ul yIpABIEHHS MCIOMHUTENSIMH, TakuMH Kak Pobor, Yepemnamika,
YepTEKHUK;

COCTaBIATH M OTJIXKHBATH IIPOrpaMMBbl, pealu3ylol[{ie TUIIOBbIE AITOPUTMEI
06paboTKM YHCIOBBIX IIOCJIEN0BATEIBHOCTEH MM OIHOMEPHBIX YHCIOBBIX MAacCCHBOB
(mOMCK MaKCHMyMOB, MHHUMYMOB, CYMMBI WM KOJIHYECTBA 3JIEMEHTOB C 3aJaHHBIMH
cBOifcTBaMM) Ha OJJHOM M3 53bIKOB nporpammupoBanus (Python, C++, ITackans, Java, C#,
[IIxonsHBI ATTOPUTMUYECKHH SI3BIK);



PacKpBIBaTh CMBICT MOHSATHH «MOZIEIb», «MOAEIMPOBAaHHE», ONPEACHATh BHJIBI
MOJe/ie, OLEHWBATh aJeKBATHOCTh MOJEIH MOACIHPYEMOMY OOBEKTY M ULElIsiM
MOJIeTUPOBAHHS;

HCIIOJB30BaTh Tpadsl W OEpeBbsS [N MOJACIUPOBAaHUA CHUCTEM CETEBOH U
HepapXuIecKoil CTPYKTYPBI, HAXOAUTh KpaT4alInmii Iy Th B rpade;

BEIOMpATH cIToco0 MpecTaBIeHUsA JaHHBIX B COOTBETCTBHH C IIOCTABICHHOW 3adajdei
(Tabnuupl, cxeMmbl, TrpauWKd, AOUarpaMMbl) C© HCIIONB30BAHHEM COOTBETCTBYIOILMX
IPOTrPaMMHEIX CpeZCTB 00pabOTKU JaHHBIX;

MCIIOJIB30BaTh 3JEKTPOHHBIE TaONHMUBEl Uit 00pa®OTKH, aHanu3a M BHU3yalH3allid
YHCJIOBLIX JAaHHBIX, B TOM YHCJIE C BBIJICJICHHEM JHana3oHa TablUIbl U YIOps 04YUBaHUEM
(COPTHPOBKOH) €ro 3IEMEHTOB;

CO3[aBaTh W TPHUMEHSATH B SJIEKTPOHHBIX Tabmumax QopMysisl Ans pacuéToB C
MCIIOJIE30BAHMEM BCTPOEHHBIX apupMeTHdeckux (QyHKIMH (CyMMHpOBaHHME M TOACYET
3HA4YEHWM, OTBEYAIOIIMX 33J]|aHHOMY YCIOBHIO, CpejHee apH(MeTHYecKoe, IIOMCK
MaKCHMAaJILHOIO0 ¥ MUHMMAJILHOIO 3HA4YeHHs), abCONMOTHOMN, OTHOCUTEIBHOM, CMellIaHHO!
ajipecaliuy;

HCIT0JIE30BaTh AJIEKTPOHHBIE TAOIWIBI [T YUCIEHHOIO0 MOJENMpPOBaHUSA B IIPOCTBIX
3aJa4ax U3 pa3HbIX MpeJMeTHEIX o01acTel;

KCIIONIE30BaTh COBPEMEHHBIE MHTEPHET-CepPBHUCH! (B TOM 4HMCIle KOMMYHHKAallMOHHBIE
CEpBHCEI, 00JIaYHbIe XPAHWIHIIA JAaHHBIX, OHIalH-IIPOrpaMMBI (TEKCTOBBIE U IpadudecKkue
peoaKTopkl, Cpesl pa3paboTky)) B y4eOHON 1 MOBCEHEBHOM J€ATEILHOCTH;

NPUBOJIUTEG TIPUMEPHl HCIOJIb30BaHUS TI'€OMH(DOPMAIMOHHBIX CEPBHCOB, CEPBHCOB
roCyIapCTBEHHBIX YCIyr, oOpa3oBaTeNbHbIX cepBucoB MHrepHera B y4deOHOH w
MIOBCEIHEBHOMN JESITEIBHOCTH;

WCIIOJIB30BaTh pa3MUYHbIE CPEACTBa 3allUThl OT BPEIOHOCHOIO MPOrPaMMHOI0
obecrieyeHus, 3alMIaTh IEPCOHAIBHYIO HH(POPMAIUI0 OT HECAHKIIMOHUPOBAHHOTO
IOCTyIla W €ro TIOCIEACTBUN (pa3rjalleHus, ITOAMEHBI, yTpaThl HAHHBIX) C Y4YETOM
OCHOBHBEIX TEXHOJIOTHYECKHX M COIHMAIBHO-TICUXOJIOTHYECKHX AaCIeKTOB MCIIOIb30BAHM
cerd MuTepHer (ceTeBas aHOHHMHOCTH, IU(PPOBON CIlleNl, ayTEHTHYHOCTh CyOBEKTOB H
pecypcoB, ONTaCHOCTh BPEIOHOCHOTO KOJa);

pacIlO3HABATh IIOMNBITKH M IpeXyNpekaaTe BOBICUeHHE cebs W OKpYXaroUUuX B
NECTPYKTHBHBIE M KPHMHHAJIBHEIE (OPMBI CETEeBOH aKTHBHOCTH (B TOM YHCIE
KHOepOyTHHT, (DUILIKHT).



TEMATUYECKOE IINTAHUPOBAHHME
8 KUIIACC

Koau4gecrso 9acon

Ne n/m | HammeHoBaHHe pa3iejioB H TeM IPOrpaMMbl B K . DaexTponnbie (HAPpoOBLIE)
cero OHTPOJILHBIE PAKTHIECKHE | 6o00patenbHBIE pECYPEBI
paboTsI paboTnl
Pasnen 1. Teopernueckne ocHOBbI HHPOPMATHKH
Butmorexa IJOK
- CHETSRL CHUGIap e . https://m_edsoo.ru/7f418516
1.2 DlleMeHTHI THYECKOH JIOTHKH 6 1 Enbmaorera LIOK
' Sl https://m.edsoo.ru/7f418516
Hroro no pasneny 12
Pasnen 2. AJIropuTMel H IpOrpaMMHpPOBaHHE
721 WcnonmHurend U alrOpUTMEL. AJITOPUTMHYECKHE 10 bubmuoteka [JOK
) KOHCTPYKLIHH https://m.edsoo.ru/7f418516
bubmotexa ITOK
2 AR B POY PR ? 1 https://m_edsoo.ry/7f418516
bubimoreka [JOK
2.3 AHRITH3 AITOPATMOB . https://m.edsoo.ru/7f418516
HWroro no pazaeny 21
Pesepsroe Bpems 1 B
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0




9 KJIACC

KoamgecTBo 9acoB DNEeKTPOHHBIE
Nen/m | HammenoBaHHe pa3/iesioB H TeéM HPOrPAMMBI (madposrre)
— Ko;rrponmme Hpﬁamnqeclme 06pazoBaTEILHbIe
paboTsl paboTnr pecypesi
Paspnex 1. lludpoBas rpaMoTHOCTD
11 I'nobansuas cets MHTEpHET B CTpaTernu 0e30macHOro 3 bubmmoteka I{OK
| NOBEJICHUS B HEll https://m.edsoo.ru/7f41a7d0
Bbubmuorexa [JOK
1.2 Pa6oTa B HHGOPMAIIMOHHOM [IPOCTPAaHCTBE 3 https-//m.edsoo.ru/7f41a7d0
Hroro no paszueny 6
Paznea 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
.| MonenupoBaHue Kak METO/ NO3HAHUSA 8 1 bmopaorers LIOK
i https://m.edsoo.ru/7f41a7d0
Hroro no paszzeny 8
Paznesn 3. AjropuT™Mbl H HPOrpaMMHPOBAHHE
31 Pa3zpaboTka alropuTMOB U IIPOrPaMM 6 1 bnbmzorexa LIOK
) https://m.edsoo.ru/7f41a7d0
bubmmoreka [{IOK
- Yrpannerne - https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 8
Pazgen 4. HudopManHoHHbIe TEXHOIOTHH
bubmorexa [JOK
4.1 ONEeKTPOHHBIE TAOIHIIBI 10 hitps://m.edsoo.ru/7f41a7d0 |
42 HudopManmoHHbIE TEXHOJIOTHH B COBPEMEHHOM 1 bubmmorexa [IOK
’ obmecTse https://m.edsoo.ru/7f41a7d0
Hroro mo pasneny 11
Pesepsroe Bpemst 1
OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 0




INOYPOYHOE INTAHUPOBAHUE
8 KJIACC

KoangecTBo 9acos

N Tema ypoka KonTtpoasubie AsTa eKTpoHHbIE NP POBLIE
H
i Heere padoThI lpaxwaecxue: | MiyHenmn o0pa3oBaTelibHbIE PeCypchl
paboThI
1 HenosumuoHabie 1 NO3HIHOHHBIE CHCTEMBI 1 L i Y Bubmnorexka LIOK
CYHCJICHH 'D"__ https://m.edsoo.ru/8al 649¢0
bubmuorexa LIOK
2 Passepuyras ¢opma 3@@&123 ) 1 2 Hep.09 hitps://m.cdsoo.ru/8al 64ba
3 JIBonqHas cucreMa cuncieHus. ApadMeTHIecKne 1 3 nen.09 bubmmoreka [IOK
ONEpPAIMH B IBOMIHON CHCTEME CUHUCIICHHS - i https://m.edsoo.ru/8al64d96
Bubmorexa [JOK
4 Bocemepuanas cucreMa CUHCIICHHS 1 4 Hepn,09 https://m.edsoo.rw/8a1 65296
5 [llecTHaanaTepuy4Has CHCTEMA CHMCIICHHMS. 1 5 Hep09 Bubaunorexka [IOK
IMoaroroska K x/p L i https://m.edsoo.ru/8al 6549¢
6 Q6obmenne 1 cHCTEMATH3AMA 3HAHUH 110 TEME 1 1 T Bubmmorexka [JOK
«CHCTEMBI CYHCIIEHUA) e https://m.edsoo.ru/8al 6564¢
7 Pabora najg omuOkamu. Jlorauyeckue BEICKA3LIBAHUASA 1 3 Hep. 10 brbmorexa [TOK
| https://m.edsoo.ru/8al657fa
bubmoreka LIOK
8 Jlorudeckue onepamuy «u», «HIA», «HEY 1 4 vea.10 https://m.edsoo.ru/8al 65b56
9 Onpenenenne HCTHHHOCTH COCTABHOTO 1 i 1 bubmuorexa [JOK
BBICKA3bIBAHHS o https:/m.edsoo.ru/8al65¢f0
10 Tabauibl HCTHHHOCTH 1 3 Hep. 11
' Bubmotreka LIOK
11 Jlorngeckue snementsl. [logroroBka x K/p 1 4 Hep.11 Fittoki /v 60 E/SAT 65694
12 Konrponbras paboTa o teme «DJIeMeHTHI 1 1 o bubmmorexa [JOK
MaTeMaTHYeCKOH JIOTHKH) i & https://m.edsoo.ru/8al78¢38
13 Pabora nan onmbxamu. [Tongrue anropurMma. 1 LA bubmoTtexa [IOK
Hcnonaurenu aropuTMoB h https://m.edsoo.ru/8al 7949¢
& bubmmoreka LIOK
14 CpoiicTpa anroputma. CriocoObI 3alMCH aJIrOpUTMA 1 2 Hepn 12 https:/m.edsoo.ru/8al 79606
15 AJropuTMHAYecKas KOHCTPYKIUS «CIIE[IOBAHHE. 1 3 Hep.12 bubmuorexa [TOK




JIMHeHHBI aroOpUT™

https://m.edsoo.ru/8al 79606

ANropaTMHYecKas KOHCTPYKIHS «BETBJICHHE:

bubnmorexa IJOK

HoJIHas ¥ HenoiaHast hopMbl . H?A'iz https://m.edsoo.ru/8a17998a
L7 ANropuTMHYECKas KOHCTPYKIHS «IIOBTOPEHHE) 5 Hep 12 Babmzozexa [JOK
https://m.edsoo.ru/8a17998a
bubmoreka LIOK
18 dopMaIbHOE HCIOJHEHHE AJITOPUTMA 3 Hen.01 hits:/jinedsoo ru/8a] T98as |
Pa3paboTka HECTIOMHBIX AJITOPUTMOB € '
Bubimoreka IIOK
19 UCTIOJIE30BAHUEM IMKIIOB JUISL YIIPABIICHHS 4 nepn.01 tittis:/iii.ods06.ra/Sa 1 79616
(hOpMATEHBIMH HCIIOJIHHTEISIMH
Pa3paboTka HECI0XKHEIX AITOPUTMOB c Bufirmoness TOK
20 HCIIOJIE30BAHHEM LHKJIOB U BETBICHHH s 5 Hea.01
https://m.edsoo.ru/8al79elc
yrpasiaeHus QOpMaIbHBIMH HCITOJHHTEIIMH
21 BrImonHerne anropuTMoB 2 Hep.02 Bpbooven OK
https://m.edsoo.ru/8al 7a06a
O0600menne ¥ cucTeMATH3AIHS 3HAHHH 110 TeMe Bt mzoress [OK
22 «/ICTIONTHUATENN ¥ ATOPHTMBL. AJITOPHTMHYECKHE 3 Hep02 Hisss/ s Ao SR 1 TAIRG
KOHCTPYKIHH
SI3p1k mporpammupoBanus. Cucrema bubmorexa [TOK
23 4 vepn.02
i [IpOrpaMMHpPOBaHHS https://m.edsoo.ru/8al 7ac4a
24 ITepemennsie. OnepaTop NPHCBAUBAHKUS 5 Hepn.02 brbmorexa IJOK
https://m.edsoo.ru/8al 7ac4a
_, Bubmiorexa IJOK
25 IIporpaMMHupoOBaHHe JIMHEHHEIX aJIrOPATMOB 2 Hepn.03 T T
PaspaboTka nporpamMm, co/iepKalux onepaTop bubmmorexa [TOK
2% 3 Hep03
| BETBJICHHS https://m.edsoo.ru/8al 7ac8e
Butmorexa ITOK
al FIBATIOTOBRN ORI APOpaM ®Hep13 https://m.edsoo.ru/8al 7ac4a
butmoreka [JOK
28 | Ik ¢ yenoBueM Lmep.t https://m.edsoo.ru/8al 7afa6
. bubmoreka [JOK
29 | C HCRSIICHISON AHREG https://m.edsoo.ru/8al 7ac4a
30 O6paboTka CAMBOIBHBIX HaHHBIX. [Toaroroska k 4 0 bubmmoreka [IOK
K/p o https://m.edsoo.ru/8al 7ad6c
31 O600menne H CHCTEMATH3aIMs 3HAaHHH 110 TEME 4 Hep.04 butimoreka [JOK




«A3pIK mporpammupoBanus» [Iposepounas pabora /
Bcepoccwniickas npoBepounas pabora

https://m.edsoo.ru/8al 7ae8e

PesepsHernii ypok. Pabora nay ommbOkamu.
O0o0menne 1 cucTeMaTH3aIMs 3HAHWH B YMEHHH

bubamorexa [JOK

1 2 Hepn.05

2 1o Kypcy uHdopmaTuku 8 knacca / Beepoccuiickas A https://m.edsoo.ru/8al17b456
npoBepouHas pabora

” Anamms amopn;mos. OmpenieneHune BO3MOKHBIX , —_— Butimoress LIOK
pe3yabTaToB paboThl ANTrOpHTMA TIPH 3aIaHHOM . hitos://m.edsoo.ru/8al 7afa6
MHOKECTBE BXOIHBIX JTaHHBIX i —
Anamus anroputMoB. OnpeieneHue BO3MOKHBIX BiGuoiexs LIOK

34 BXO/IHBIX JIaHHBIX, IPHBOIAIIHX K JaHHOMY 1 4 nep.05

pe3yibTary

https://m.edsoo.ru/8al 7afa6

OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME

34




9 KIIACC

Ne Tema ypoka ‘ KoanyecTBo 9acos Jlara J/1eKTPOHHBIE IU(POBEIE
n/n | Beero Konrpoasnsie | llpakruueckue | H3ydeHus | obpa3oBaTe/ibHbIe
| paboTsl paboTsi pecypesi
1 I'mobanbras cets MuTEpHET. [P-ampeca y3nos.. ] 1 e bubmoreka [JOK
Bomsmme nanueie l A https://m.edsoo.ru/8al 7b578
2 HNadopmanuonnas 6€30macHOCTE | 1 2 Hepn.09 fﬁ?ﬁ;f;igggal 7b690
VY4er nonsatus 00 uHGOpMAIHOHHOH 0€301acHOCTH
3 IIPU CO3J[aHUHA KOMIIH(I()BKEH:II)I( HHPOPMAITHOHHEIX 1 3 Hepn,.09 Bubmaoreia IO
https://m.edsoo.ru/8al 7b7bc
00BEKTOB B BHE BeO-CTpaHHIL
bubmuorexa [{OK
4 Bujsl nestensHOCTH B ceTH MHTepHeT 1 | 4 Hep.09 https://m.edsoo.ru/8al 7b8e8
5 Ob6naunble TexHoJIOrHH. Vicnons30Banue OHIANH- 1 | 5 09 bubmoreka [JOK
o¢uca 11 pa3paboTKH JOKYMEHTOB i HED https://m.edsoo.ru/8al 7bale |
O6001menue U cucTeMaTH3alys 3HAHUHA 110 TeMam
6 «I'mobansnas cers MaTEpHET M cTpaTeruu 1 2 Hep 10 bubmoreka [TOK
6e3omacHoro noseneHus B Heiy», «Pabora B : https://m.edsoo.ru/8al 7bb36
HHGOPMALIHOHHOM IIPOCTPAHCTBE
; Mopenu u moaemmpoBanue. Knaccuduxanun 1 e bubmuorexa [JOK
Moaenen " https://m.edsoo.ru/8al7be06
bubmotexa [JOK
» Tabmeremme ynner i S eA-10 https://m.edsoo.ru/8al 7c04a
9 Paspabotka onHOTa6MMYHOI 6a3bl JaHHBIX. 1 > e bubmuorexa [JOK
CocraBneHue 3anpocoB k Hase JaHHBIX 3 https://m.edsoo.ru/8al7¢392
I'pad. Becopas matpuna rpada. [nuaa nytu
10 MeKOy BeplaHame rpada. Beraucienne 1 S bubmorexa [JOK
KOJIMYECTBA MYTEH B HAIIPABJICHHOM AAKIAYECKOM T https://m.edsoo.ru/8al7¢392
rpage
bubmuorexa [{OK
11 JHepeso. Ilepebop BapHaHTOB ¢ MOMOINIBIO JIepeBa 1 4 nep.11 hittos:/fon.e dsoiu 18417392
12 MaremaTiH4eckoe MOICITHPOBAHHE 1 5 Hep.11 Egiﬁitiigggal 76392
13 Oransl KOMIBIOTEPHOTO MOICTTHPOBAHMS. | 1 Hep 12 bubmuoreka IJOK
IToxarorosxa x K/p https://m.edsoo.ru/8al 7c4aa
14 O0001eHre 1 CHCTEeMAaTH3ANUs 3HAHUM. 1 1 2 Hep 12 bubimorexa [TOK




Konrponsnas pabota o teme «Mojenuposanne
KaK MeTOJ1 IIO3HAHHSY

https://m.edsoo.ru/8al 7¢9c8

Pabota najg ommbxamu. PazOnenue 3amaud Ha

15 nozanadn. CocTaBienue anropHTMOB H IIPOrpaMM SR Bubmmorexa [JOK
C MCIOJIb30BaHNEM BETBICHHH, [IUKIOB B f https://m.edsoo.ru/8al 7¢cb12
BCIIOMOTATEBHBIX AITOPUTMOB
Bbubnuorexa [IOK
16 OnHOMEpHBIE MACCHBAI S L https://m.edsoo.ru/8al 7cc3e
bubmorexa [IOK
17 Tunossie alropuT™bI 00paboTKH MaccHBOB 5 Hep, 12 https://m.edsoo.ru/8al 7ed60
18 | CoprupoBka MaccuBa 3 Hep 01
bubGmorexa [TOK
19 Oﬁpaf_icr;'ﬁ moToKa aaHHsX. [logroToska K K/p 4 nepn.01 ket dscrc/Be ] Y0 Lo
O60061enne ¥ cucTeMaTH3ANAS 3HAHMIA.
20 Konrponsnas pabora no teme «Paspaborka 5 Hen.01 BuGmiorexa HOK
P P ' https://m.edsoo.ru/8al7d1ca
QJITOPUTMOB M IIPOTPaMM»
1 Pa6ora naj ommbxamu. Ynpasnenue. Carnain. 3 nen.02 bubmorexa [[OK
O6parnas cBs3b i https://m.edsoo.ru/8al7d4d6
Bubmorexa LIOK
22 Po6GoTH3MpOBaHHBIE CHCTEMBI 3 Hep02 | https://m.edsoo.ru/8al 74602
3 DneKTpOoHHbIE TaOIMIEL. THITEI JAaHHBIX B SYEHKaX 4 ven 02 Bubmoreka [JOK
3JIEKTPOHHOH TaOIHIIbI in | https://m.edsoo.ru/8a17d710
bubmoreka IJOK
24 PenaxtupoBanue H GopMaTHpOBaHHE TAOIALL 5 Hep,02 https://m.edsoo.rw/8al7d832
Berpoennbie (DyHKIMH U TOMCKA MaKCUMyMa, bubmoreka 1{OK
25 2 Hepn 03
MHMHHMMYMa, CYMMBI ¥ CPE/IHETO apu(METHIECKOTO https://m.edsoo.ru/8a17d990
26 CoprrapoBka u GHUIBTpas JaHHBIX B BbIICTICHHOM 3 wen.03 bubmorexa IIOK
Jmanazone A https://m.edsoo.ru/8al 7db70
0o ITocTpoenne nuarpaMm d Tpad)uKoB B £ iiEH0s bubimoreka IIOK
9JIEKTPOHHBIX TabIHIaX il https://m.edsoo.ru/8al7e08e
78 OrHOCHTENBHAS, a0COJIOTHAS U CMEIIaHHas i st Bubmmorexa LIOK
aJipecanus o https://m.edsoo.ru/8al 7e2b4
29 VenoBHEIE BHIYHCIEHHS B AJIEKTPOHHBIX TabImmax 2 Hep.04 Bu6mzorexa [IOK
https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60bHX HAOOPOB MAHHEIX 3 Hep. 04 Bubmmorexa LIOK

" https://m.edsoo.ru/8al 7e87c

J




31 YncneHHOE MOJIEIMPOBAHHUE B IIEKTPOHHBIX 1 4 wen.04 bubnuoreka [TOK
TabIunax A https://m.edsoo.ru/8al 7eaca

) O606menne u cucTeMaTu3aiys 3HaHHHA 110 TeMe 1 o B0 bubnuorexa [JOK
«ONEKTPOHHBIC TaOJIHLIBIY B https://m.edsoo.ru/8al 7ec3c
Poib mH(OpPMALHOHHBIX TEXHOJIOTHH B pa3BHTUH bubmotexa [IOK

33 1 3 Hep.05

- KOHOMHKHM MHpa, CTpPaHbl, pETHOHA https://m.edsoo.ru/8al 7ed54

34 PeseprHbiii ypokx. O60bmenune u cucreMaTH3amus. 1 A a8 bubmuorexa [JOK
HTorosoe moBTopeHue i https://m.edsoo.ru/8al 7eebe

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMS
OCHOBHOM OBPA30OBATEJIbHOM MPOTPAMMBI

8 KJIACC
Kon i -
ITpoBepsieMblie MpeIMeTHBIE Pe3yILTATHI 0CBOCHHSA OCHOBHOM 06pazoBaTebLHOM
IPOBEPAEMOTO IporpaMmMsbl OCHOBHOTO o0mero obpazoBanus
pe3ybTaTa
1 | ITo Teme «TeopeTHIeCKHE OCHOBBI HH(POPMATHKH)
11 [ToscHSTE HA TpUMEpax pas3aHdus MEXAYy HO3UIHOHHBIMH W HEMO3HIMOHHBIMU
] CHUCTEMaMH CYHCIECHHSA -
3anmceBaTh ¥ CpaBHHBATH Lenble uucna oT 0 mo 1024 B pasnMYHBIX MO3MIIHOHHBIX
1.2 cHCTEMAX CUHCIIEHHs (¢ OCHOBaHUSAMHE 2, 8, 16), BBIIONHATE apH(pMETHUECKHE ONlEepalliu
i HaJl HIMH
PackpsiBaTh CMBICT TMOHATHH «BBICKA3bIBAHUEY, «JIOTHYECKAd ONEPAIHL», «IOTHYECKOe
= BBIP2XKEHHUE»
3anuceBATE JIOrMYEeCKUe BEIPAKEHHUS ¢ HCIONB30BAHHEM IH3BIOHKIIUH, KOHBIOHKIMA H
4 OTPHIAHHS, ONpPEIENATh WCTHHHOCTH JIOTMYECKUX BBIDQKEHHH, €CIM M3BECTHBHI |
1 3HAYeHUs MCTHHHOCTH BXOMSIMX B HETO MEPEMEHHBIX, CTPOUTH TabIHIlbl HCTHHHOCTH
JUISL TOTHYECKHUX BBIpaKeHU M
2 ITo TeMe «ANTOPHTMEI B IIPOTPAMMHPOBAHHE»
21 PackpbIBaTh CMBICT TIOHATAH «HCIIOMHHUTENbY, «AJTOPHTM», «HporpaMmay, IOHHMAasd
' Pa3HUITy MEXKIy YIoTpeGIeHHeM STHX TEPMHUHOB B 0OBIIEHHOM peuH U B MHQOpMaTHKE
99 OnmchIBaTh alrOPHTM PEIISHHA 33/1a9d pa3IHYHbIMH CII0cO0aMH, B TOM YHCIIE B BHME
' OI10K-CXEMBI
73 CocTaBiATh, BBIIOIHATH BPYuHYI0 M Ha KOMILIOTEE HECIONHBIC ANrOPHTMEL C
WCIIOJIH30BaHUEM BETBJICHUHN M IUKJIOB JUL YIPABIEHUS HCIOJHUTEISIMU
Hcmomp308aTh KOHCTAHTHI M [ISPEMEHHBIE Pa3IUYHBIX THIIOB (YHCIOBBIX, JIOTHYECKHX,
24 CHMBOJIBHBIX), & Takke COAEpKAllMe HUX BBIPAKEHHS, MCIIOIL30BATE OIEPATOP
| npucBauBanus -
25 Wcnonp3oBaTe TpH  pa3pabOTKE NpOrpamMM JIOTHYECKUE 3HAYEHWS, ONEPAldd H |
BEIPAKCHHUS C HUMH
26 AHamM3upOBaTh IPEUIOKEHHbIE AQJIrOPUTMBL, B TOM YHCIE ONpENeNATS, KaKue
PE3YIILTATEI BOZMOKHEI IPY 38JaHHOM MHOKECTBE HCXOIHBIX 3HaYEHUHI
Co3naBate M OTJIQXKHMBATh IMPOTPaMMbl HAa OJHOM M3 S3BIKOB IIPOrpaMMHPOBaHUA
(Python, C++, ITackans, Java, C#, llIkonpHbI AnroputMudeckuii S35IK), peaM3yronue
27 HECIIOMHEIE aNTOPHTMBI 00pabOTKH HYMCIIOBBIX [JAHHBIX C MCIOJH30BAHMEM LUKIOB H
BETBJIEHHUH, B TOM YHCJIE pEad3yIOIIHe IPOBEPKY ACIMMOCTH OQHOTO LEIOro YUcia Ha
Opyroe, MPOBEPKY HATYPAIbHOTO 4YHCIa HA MOPOCTOTY, BbIACHeHUs 1udp U3
HATYpPAIGHOTO YHCIIA ]
9 KNIACCA
Kona
IPOBEPHEMOTO IIpoBepsieMble NpeaMeTHBIE Pe3YIbLTATLI 0CBOCHHUS O0CHOBHOI
- oOpa3oBaTeJbHOI NPOrpaMMsl 0CHOBHOrO 00mero o6pa3oBaHus
1 ITo Teme «IIndpoBas rpaMOTHOCTEY




1.1

Hcnomnb3oBath COBpPEMEHHEIE WHTEPHET-CEPBUCHI (B TOM quCIIe
KOMMYHHKAIlHOHHBIE CEPBHCHI, O0O0JayHble XpaHWIMINA JAHHBIX, OHJIAdH-
nporpaMmel  (TeKCTOBbIe W TpadHYecKHe pPeNaKTOphl, cpefbl paspaboTkH) B
y4e0HON ¥ OBCEIHEBHOM JIEATEbHOCTH

1.2

[TpHBOAHNTE NMPHMEPEI HCIIONB30BAaHUA T€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCyapCTBEHHEIX YCIyT, oOpasoBarenbHBIX cepBHcOB VHTepHeTa B y4eOHOH M
MOBCE/IHEBHOM JEATEIILHOCTH

1.3

Mcnons30BaTh pasiM4HBEIE CPENCTBA 3alIMTEl OT BPEIOHOCHOIO IPOrPaMMHOIO
obecreueHns, 3aIHINaTh IEPCOHATBHYI0 HHGOPMAIHIO OT HECAHKIIHOHUPOBAHHOTO
NOCTYTIa H €ro MOCIeACTBUY (pasriamieHus, NOAMEHbI, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTHYECKMX M  COLNHAJBHO-IICHXOJIOTHYECKHX  acleKTOB
HCIIONB30BaHUsA ceTH VIHTepHeT (ceTeBas aHOHHMHOCTB, IM(POBOH cien,
AyTEHTHIHOCTH CYOBEKTOB H PECYPCOB, OIIACHOCTh BPEIOHOCHOTO KOJIa)

14

PacnozHaBaTh MONBITKA H IIPENYNpPEKAaTh BOBIECHCHHE ce0s M OKpYKalOmHX B
NECTPYKTHBHBIE H KPUMHHAIbHBIE (OPMBEI CETeBOH AKTHBHOCTH (B TOM HHCIE
kuOepOyIIMHT, GUITHHT)

ITo Teme «TeopeTHueckre OCHOBEI HHGOPMAaTHKHY

2.1

PacKpbiBaTh CMBICH MOHATHH «MOJENbY», «MOJEIHPOBAHMEY, ONPEENATH BHIEI
MoOJieJied, OIEHHBATh aJIeKBATHOCTh MOJIENIA MOJIETTUPYEMOMY OOBEKTY U LEIAM
MOJIETTAPOBaHUS

2.2

Wcnonb3oBath rpadbl ¥ JepeBbs OIS MOJCIAPOBAHHA CHCTEM CETEBOH H
HepapXu4ecKoi CTPYKTYpbl, HAXOIUTh KpaTyaimuii myTs B rpade

ITo TeMe «AJITOPUTMBI ¥ IPOrPaMMHPOBAHHE)

3.1

PazbuBare 3amag Ha WOA3a1aqdM, COCTABIATH, BBIIOIHATH BpYYHYHDO H Ha
KOMITBIOTEPE HECIOKHBIE aJIlTOPHTMBI C HCIIOJIB30BAHHEM BETBJICHHH, IHKIJIOB H
BCIOMOT'aTE/IBHBIX AJITOPHUTMOB UIA YIIPABICHUA HCIOJTHUTEIAMHA
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CoCTaBiaTh W OTJIQKHBATH IPOrPaMMBbl, PEATH3YIOIIHE THIIOBBIE aAJTOPHUTMEI
00paboTKH YHCIOBBIX IOCIEIOBATENBHOCTEH WM OJHOMEDHBIX YHCIIOBBIX
MAacCHBOB (IIOMCK MAKCHMYMOB, MHHAMYMOB, CYMMEI HJTH KOJTHYECTBA JJIEMEHTOB C
3aJlaHHBIMH CBOWCTBAMH) Ha OJHOM H3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, [IKONBHELL AJIFOpATMAYECKAHN SI3BIK)

[To Teme «MHMDOpMALIHOHHEIE TEXHOIOTHH»

4.1

BeiGupaTh Cmoco® NpejICTABIEHHs JaHHBIX B COOTBETCTBHH C IIOCTaBICHHOH
3amadedt  (Tabmumpl, cxembl, rpaduKH, OHArpaMMEBEI) C  HCIOOJIL30BAHHEM
COOTBETCTBYIOMIUX ITPOIPAMMHBIX CPEICTB 00pabOTKH AaHHBIX

4.2

Hcmonp30BaTh 37MeKTpOHHEBIE TaOmuibl it 00paboTKH, aHanmW3a H BH3YaIH3alUH
YHCIOBLIX JaHHBIX, B TOM WYHCJIE€ C BBIACICHHMEM [Hana3oHa TaOlIHMIbl H
YIIOPSIOYHBAHHEM (COPTHPOBKOM) €ro SIEMEHTOB

4.3

Co3paBaTh W TPUMEHSTH B OIEKTPOHHBIX Tabmmiax (opmyisl Ui pacu€roB C
HCIIONBE30BAaHUEM BCTPOEHHBIX apu(MeTHdecKHx QYHKIHH (CyMMHpOBaHHE H
MOJICYET 3HAUCHHH, OTBEYAIONINX 3aaHHOMY YCJIOBHIO, CpeiHee apH(MeTHIECKOE,
[IOMCK MaKCHMAaIBEHOTO ¥ MHHUMAJIBHOTO 3HAUEHHs ), aOCOMOTHOM, OTHOCHTENBHOM,
CMELIaHHOM ajpecayu

4.4

HWcnos30Bath INCKTPOHHEIC TaOIMITEI U1 YUCIICHHOTO MOJCIHPOBAHHS B IIPOCTHIX
3aaadax H3 pasHBIX IIPpEeIMETHRIX obnacTteit




NPOBEPSAEMBIE DJIEMEHTBI COJAEPXAHUS

8 KJIACC

Koz IlpoBepsaeMblii 3J1eMEHT COIepPKAHAA

1 TeopeTryeckHe OCHOBBI HHOPMATHKH

HenmoszunmpoHHBe W MO3MIMOHHLIE cHCTeMbl cumcienus. Andasut. OcHoBanue. Pa3sEpHyTas
1.1 dbopma 3anucu yrcna. [lepeBoa B AECATHIHYIO CHCTEMY YHCEII, 3AIIMCAHHBIX B IPYTHX CHCTEMAX
CUHCJICHHS

1.2 PuMckas cucTeMa CUMCIEHHS

Jlsonunas cuctema cuncienus. Ilepeson menslx uucen B npezaenax ot 0 no 1024 B ):[Boutmyro
CHCTEMY cUHcieHHs. BochMepuuHas cuctema cuucieHuA., IlepeBox wmcen M3 BOCHMEPUYHON
1.3 CHCTEMBI B JIBOMYHYIO M JeCSTHHUHYIO chctembl u obparno. IllecTHaanarepuynas cucrema
cuncnenus. [lepeBos umcen U3 LIECTHA/IATEPUYHON CHCTEMEI B JBOMYHYIO, BOCBMEPUYHYIO U
JSCATHIHYIO CHCTEMBL H 00paTHO

1.4 ApudMmeTHyecKye onepaniy B IBOMYHON CHCTEME CUHCICHHS

Jlornyeckue BBICKa3bIBaHHA. JIOTHYECKME 3HAYEHMSA BBICKA3bIBAHUM. BHemeHTapHme %}
COCTABHELIE BBICKA3pIBaHM#A. JlorMueckue onepamuu: «u» (KOHBIOHKIMS, JIOTHYECKoe
1.5 YMHOXKEHHE), «HIH» (IH3BIOHKIHS, JIOTHYECKOE CIIOXKEHHME), «He» (JIOrMYeCKoe OTpHIlaHHE).
[IpuopuTeT jJoruueckux omeparmii. OnpeneneHne HCTAHHOCTH COCTABHOIO BBICKA3bIBAHHS IPH
H3BECTHBIX 3HAYEHHSX HCTHHHOCTH BXOISIIMX B HETO 3JIeMEHTAPHBIX BhICKA3hbIBAHUMI

Jlornueckue BEIpaXeHUWs. [IpaBWia 3amicH JIOTWYeCcKMX BbIpakeHwid. Iloctpoenme Tabimin

L6 HCTUHHOCTH JIOTHYECKUX BBIPKEHUIH

1.7 Jloruueckue 31eMEHTEL. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIThIOTEPA

2 ANTOPUTMEL ¥ IPOTPaMMHPOBAHHE )

21 [Torsatne anropurMma. HMcnomuurenu ajrropnmoa AJNTOPHTM Kak IUIaH yIpaBJICHHA
HCTIOJTHATENEM _ i

o) CpoiictBa anroputMa. CnocoGbl 3amMcH anropuTMa (CI0BecHBIH, B BHJAE OJIOK-CXEME,
IporpaMma)
AnroputMudeckue KoHCTpyknuu. KoHeTpykiusa «ciepoBanuey». JIMHEHHBIH —airoput™.

2.3 OrpaHHYeHHOCTh JHHEHHBIX AJTOPHTMOB: HEBO3MOJKHOCTH TPEAYCMOTPETh 3aBHCHMOCTD
TOCIIEOBATEIBHOCTH BBINOJHAEMBIX IEHCTBHI OT HCXOIHBIX JAHHBIX

24 KOoHCTpYKIIHST «BETBJIICHHE»: MONHas ¥ HemomHad (opMmbl. BEIIOIHEHHE H HEBBHINOIHEHHE
yCcIoBHS (HCTHHHOCTh H JIOKHOCTh BBICKa3bIBaHKA). [IpOCThIC i COCTABHBIC YCIOBUS

55 KOHCTPYKIIMS «IIOBTOPCHHE)». I[HKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHMH, C YCIOBHEM

BBIIIOJTHEHUS, C IEPEMEHHOM UK

Paspaborka juisi (GOpPMaIBHOTO WCIONHHUTENS alrOpPHTMa, HpHUBOAAMEro K Tpebyemomy
pe3ynpTaTy IpH KOHKPETHEIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AIrOPUTMOB C
2.6 UCIIONB30BAHMWEM [MKJIOB M BETBIEHWH /IS ympaBleHHs (OpMadbHBIMH HCHONMHUTENSMH.
BhImonHeHHe alropuTMOB BPYYHYIO W Ha KoMnbioTepe. CHHTAKCHYECKHE M JIOTHYECKHE
omuOKu. OTKa3sI

27 Azpik mporpammupoBarmsi (Python, C++, Java, C#, lllkonbHbii Anropurmudeckuit f3bIK).
CucreMa mporpaMMHPOBAHUS: PEAAKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIa 49Uk
2.8 [TepemerHas: v, M, 3HaYeHuE. 1lenbie, BeeCTBEHHBIE H CHMBOJILHBIE IEPEMEHHBIE
Omeparop upuceauBaHusg., ApuPMeTHUYECKHE BBHIPAKCHHS M TOPSIOK HMX BBIYHMCICHMS.
2.9 Omepanuu C HENbIMH YHCIaMU: IIETOYMCICHHOE AENeHHe, OCTaTOK OT AeneHus. IIpoBepka

JCITHMOCTH OJHOI'O ITIEJIOTO YMCJIa Ha JPYTroe

BerBnenus. CocraBHBIE YCIOBHs (3alMCh JIOTHYECKUX BBIPRKEHHH HAa H3y4acMOM S3BIKE
2.10 nporpaMMupoBanus). HaxoxaeHne MUHEMYMa U MakCHMyMa M3 JIBYX, TPEX H YETBIPEX YHCEIL.
Pemenue KBaipaTHOTO ypaBHEHHS], HMEIONIETO BEIIECTBEHHbIE KOPHH

2.11 Jluanoropas oTiagKa IpOrpaMM: IOINAroBOE BEIIOTHEHHE, MPOCMOTP 3HA4YEHWH BEIMYHMH,




OTJIA/IOYHBIA BEIBOM, BEHIOOP TOUKH OCTaHOBA
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[uxn ¢ yenosaem. Anroput™ EBKiaa Ui HaxoxkeHus HanOonpmero oOmero ASUTENS BYX
HATYpQIBHEIX dHceNl. Pa30HEHHE 3almMCH HATYPAIbHOTO YHCIa B IO3MUHOHHOH CHCTEME C
OCHOBAHHEM, MEHBIIUM HJIH paBHbIM 10, HA OTAENbHBIC LIHPPEI

A

[{akn ¢ mepeMeHHOM. AJTOPATMEI HMPOBEPKM MENMMMOCTH OJHOIO LEJIOr0 YHCIa Ha JIpYroe,
[POBEPKH HATYPATBHOTO YHCIIA HA TPOCTOTY

2.14

OGpaboTka CHMBOJBHBIX JaHHBIX. CHMBONBHEIE (CTPOKOBBIE) NepeMeHHble. [locuMmBOIbHas
06paboTtka cTpok. [10/1cUéT 4acTOTH! MOSBICHHUS CHMBOJIA B CTPOKE. BeTpoeHHbie QyHKIMH 1L
06paboTKH CTPOK

2,15

Onpe/ieeHre BO3MOKHBIX PE3yIBTaTOB paboTHI aIrOpHTMa IIPH 3aJaHHOM MHOECTBE BXOIHBIX
JaHHBIX, ONIPE/ICNICHHE BO3MOKHBIX BXOIHBIX JAHHBIX, IPHBOJALINX K TaHHOMY pe3yJIbTaTy

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEPKAHHS

[{udposas rpaMOTHOCTh

1l

I'nobanerast cers Marteprer. [P-ampeca y3noB. CereBoe XpaHEHHE MaHHBIX. MeTomIbI
HHAABHIYaTHOTO M KOJUIEKTHBHOTO pasMelleHus HOBoi mH(popmanuu B MHTepHere. Bonbumme
naHHble (AHTEPHET-IaHHbIe, B YJaCTHOCTH JaHHBIE COIMAIBHBIX CETEH)

1.2

IMorsaTne 06 HHPOPMANKHOHHON 6e30MAaCHOCTH. YTPO3bl HHPOPMAIMOHHON GE30MacHOCTH MPH
pabote B m0OIBHOM CETH M MeTOABl mpoTHBoAeHcTBus uM. [IpaBuna GesomacHo#H
ayrenTH(uKanui. 3amura THYHONH HH(opmammu B ceru Mureprer. besomacHbie crpareriu
nopenennss B cetd Martepuer. IlpexynpexieHHe BOBJEYEHHS B JICCTPYKTHBHBIE H
KpUMHHAIBHBIE GOPMEI CeTeBOl aKTHBHOCTH (KubepOy umuaT, GUIIMHT U ApyTHE GOPMBI)

1.3

Buapl pgesarensHoctH B MurepHere. VHTEpHET-CEPBUCHI KOMMYHMUKAIL[HOHHBIC CEPBHCHI
(mouroBas cayxk6a, BHIEO-KOH(EPEHI-CBI3p W JAPYTrHe), CHpaBOYHbIE CIYKOBI (KapTsl,
pacIIHCaHMs H JPYTHE), TOMCKOBEIE CIIYXKOBL, CITyKOBI OOHOB/ICHHS IPOrPAMMHOI0 00eCICIeHHA
u papyrue cimyx0sl. CepBHCH TOCyAapCTBEHHBIX yciuyr. OOnayHble XpaHWIMING JaHHBIX.
Cpencrsa COBMECTHON pa3zpaboTku JoKyMeHTOB (oHnaiH-opuce). [IporpaMmuoe obecniederne
KaK BeG-CepBHC: OHIAWHOBBIE TEKCTOBbIE M TIpadHuecKHe pPelaKTOpBI, CPebl pa3paboTKH
porpamMm

TeopeTrueckre 0CHOBEI HHPOPMATHKH

2l

Mopens. 3anadm, pelnaeMele C TMOMOMBIO MozenHpoBaHHA. Kiaccupukanumu MozemeH.
Marepuansheie (HaTypHble) W HHGOpMalHOHHBIE Mojenu. HenpepblBHBIE ¥ JUCKPETHBIE
monemu. WmuramuoHHsle Mouenu. HWrpoBele Mopend. OneHka COOTBETCTBHA MOZICIH
MOJIETEPYEeMOMY O00BEKTY H IENSIM MOJAEIMPOBAHUS

2.2

Tabmuunsle Mojend. Tabauua Kak mpeCTABICHHE OTHOIICHHS

2.3

Bassl sannbx. Ot00p B TabimiIle CTPOK, YAOBIETBOPSIOMINX 3aJaHHOMY YCIOBHIO
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I'pad. Bepmmna, pebpo, myrs. OprueHTHPOBAHHEIC H HeopHeHTHpOBaHHbIe rpadsl. [lmuHa (Bec)
pebpa. Becosas marpuna rpada. Jlnmaa myTa Mexay BepmmHEamy rpada. [louck onTuManbHOro
nyru B rpade. HauanpHas BepmwHa (HCTOYHMK) M KOHEYHas BepuMHa (CTOK) B
OpHeHTHpOBaHHOM rpade. BEMMucIeHHE KONMYECTBA IyTeH B HANPABICHHOM AallHKIHIECKOM

_ rpade

2.5

Ilepeso. Kopens, BepmmHa (y3en), juct, pedpo (myra) aepesa. Beicora jepesa. Ilomrepeso.
ITprMepsl HCIIONTB30BaHuUs iepeBbeB. [lepebop BapHaHTOB ¢ HOMOLIBIO epeBa

2.6

Ilonsarue wmareMaTH4eckKod MojenH. 3agadd, pemaeMele ¢ I[OMOLIBI0 MaTeMaTHYECKOro
(koMIBIOTEPHOr0) MoenupoBanns. OTiHIre MaTeMaTHUeCKOl MOJENH OT HATYPHOH MOJIeNTH U
OT CJIOBECHOTO (IATEpaTypHOTO) OMUCaHUs 00BEKTa

2.9

Dransl KOMIIBIOTEPHOI0 MOIEIHPOBaHHA: IOCTaHOBKA 3a/ladH, IMOCTPOCHHE MaTeMaTH4YeCcKoi
MOJCIIH, mmporpaMMHuas peanmusalusi, TECTHPOBAHHE, NIpoOBEACHHE KOMIIBIOTEPHOI'O
OKCIIEpUMEHTA, aHaIu3 €ro pe3yJbTaToB, yTOYHCHHUC MOJICIIH




AJNTOPHTMEI U IIPOTPaMMHPOBaHHE -

3.1

JAPYTHMH HCTIOJHHUTEIIAMH

Pas6uenue 3amaun Ha moxzagauyd. COCTaBlIeHHe aIrOPUTMOB U IIPOrpaMM C HCIONB30BAaHHEM
BETBIEHHH, [HKJIOB M BCIOMOTATENBHBIX AITOPUTMOB /I YIPABICHHA HCIOJHHTENEM HIIH
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Tabnuunsle Benuyunsl (Maccupbl). OgHoMepHBIE MaccuBbl. CocTaB/IeHHE U OTIAKa IPOrpaMM,
PeaTH3YIOIUX THIIOBBIE alTOPUTMbI 00paboTKH OJHOMEPHBIX YMCIIOBBIX MacCHBOB, Ha OJHOM
U3 s3pIkOB  mporpammupoBaHus  (Python, C++, [Ilackamne, Java, C#, IlxomeHsri
AsropuTMHYecKuil  SI3BIK): 3allOJIHEHHE WYMCIOBOTO MAacCHBa CIydaliHEIMH YMCIaMM, B
COOTBETCTBHH ¢ (hopMyI0# MM IMyTEM BBOJA YMCEN, HAX0XKIECHHE CyMMBI 3JIEMEHTOB MacCHBa,
JWHEWHBIM MOMUCK 3aJaHHOTO 3HAYEeHWs B MacCHBE, IMOJCYET SJIEMEHTOB MAacCHBa,
YIOBIETBOPSIOMNX 3aJaHHOMY YCIOBHIO, HAXOXKAEHHE MHHHUMAIBHOIO (MaKCHMAalbHOTIO)
snemenTa MaccuBa. CoOpTHpOBKa MaccuBa

3.3

O6paboTka IMOTOKA JaHHBIX: BEMYHCICHHE KOJIMYECTBA, CyMMBI, CPEHEro apu(pMeTHIecKOro,
MHHHM@IBHOTO W MakKCHMaJbHOTO  3HAYEHHA  DJIEMEHTOB  IIOCIEJOBATEIBHOCTH,
YZOBJIECTBOPSIONIUX 38JaHHOMY YCJIOBHIO
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VYupasneaune. Curman. O6parnHas cBa3b. [lomydenue CHTHAIOB OT IU(POBBIX HATYHKOB

(kacaHus, PaCCTOSIHUS, CBETA, 3ByKa | ApYroro). I[puMepsl HCoIb30BaHMs IPUHIMIA 00paTHOH
CBSI3H B CHCTEMAax YIpaBJIeHHS TEXHWYECKUMH YCTPOHCTBAMH, B TOM YHCIE B pOoOOTOTEXHHKE.
ITprMepsl poOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIIPABJICHHWsS [BHIKCHHEM B TPaHCIOPTHOMN
CHCTEME, CBApOYHAs JHHMS aBT03aB0Oja, ABTOMATH3HPOBAHHOE YIPABICHUE OTOIUIEHHEM J0Ma,
ABTOHOMHAS CHCTEMA YIIPABIEHUS TPAHCTIOPTHBIM CPEZICTBOM H IPYTHE CHCTEMBI)

WHopManHOHHbIE TEXHOIOTHH

4.1

ITorstie 00 snekTpoHHBIX Tabnwmax. THIBI JAaHHBIX B S4YeHKax OSI€KTPOHHOH TaOmHUIlbL.
Penaktuposanue U hopMaTupoBanue Tabmui. BerpoeHHbIe (YHKIHE IS MOMCKA MaKCHMyMa,
MHHHMYMa, CYMMBI W cpejasero apudmernyeckoro. COpTHpOBKAa [JaHHBIX B BBLICJIECHHOM
nuamasone. Iloctpoenwe auarpamMm (rucrorpamMma, Kpyrosas —JAMarpamma, TOdedHas
Juarpamma). Beibop Tuna quarpaMmel

4.2

IIpeobpasoBanne ¢opmyn mpr KomupoBaHuH. OTHOCHTEeNbHAs, abCOMOTHAS W CMEIIaHHAsA
ajpecarus

4.3

44

VYcnoBHBIE BBMHUCIEHHS B AJEKTPOHHBIX Tabmumax. CyMMupoBaHHE H MOACYET 3HAYCHHH,
OTBEYAIOIIMX 3adaHHOMY ycioBuio. O6paborka Oonsmmux HaOOpPOB MaHHBIX. YHCIEHHOE
MOJIC/TMPOBAHKE B 3JIEKTPOHHBIX TabuIrax

Ponp MH(OPMAIIMOHHBIX TEXHONOTHH B pa3BUTMH 3KOHOMHKH MHpA, CTpPaHbl, pErHOHA.
Otkperteie  oOpazoBarensHEIE pecypchl. [Ipodeccum, cBs3aHHBIE ¢ HHOOPMATHKOH H
uHGOPMAIMOHHBIME TEXHONOTUSAMH: BeO-au3aiinep, mporpamMMucT, pa3paboTduk MOOUIBHBIX
TNPHJIOKEHHUH, TECTHPOBIIMK, aDXUTEKTOP IPOrPaMMHOT0 00ECTIeUeHHUS, CIEUATNCT 110 aHATH3Y
JIaHHBIX, CHCTEMHEIN aMHUHUCTPATOD




I[TPOBEPSIEMBIE HA OI'd IO UH®OPMATUKE TPEBOBAHMUS K
PE3VJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM
MPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMSI

Kon IlpoBepsiemble TpeGOBaHM K NPEJIMETHBIM pe3y/IbTaTaM 0a30B0ro ypoBHsH
npoBepsieMoro 0CBOEHHS OCHOBHOM 00pa3oBaTe/LHOI POrpaMMbI 0CHOBHOI0 00mero
TpeOoBaHHHA oOpasoBanus Ha ocHoe PI'OC

1

3HaTh (MIOHUMATE)

1.1

BiajeHde OCHOBHBIMHM TOHSTUSMH: WH(OpMamus, Iepenada, XpaHEHHE H
oOpaGorka wMH(pOpMAIHH, aJTOPHUTM, MOJENb, LHGPOBOM TPOAYKT H HX
MCIIOJIb30BAHKE UL PEINeHus y4eOHBIX M MPaKTHIECKHX 3a/1a4

12

BiajeHue TOHATHSMH: BBICKa3bIBAHHWE, JIOTHYECKAs OIEpAIHs, JOTHIECKOe
BEIPAKEHHUE

Vmerts

2.1

VMeHHE OIEPUPOBATH €IMHHUIAMH H3MEpeHHs HH(POpPMAIMOHHOrO 00BEMa |
CKOPOCTH IE€pe/Iau JaHHBIX :

2.2

VMeHHe 3amuCHIBATh M CpaBHMBATh Ienble gucna oT 0 mo 1024 B pasnu4HBIX
MO3UIMOHHBIX CHCTEMaX CYHCICHHA C OCHOBaHHAMH 2, 8, 16, BBmONHATH
apu(METHIECKHE ONEPalMi Ha/l HUMH

2.3

YMeHHe KOIMpOBAaTh M JACKOAUPOBAaTH COOOIICHHA IO 3aJaHHBIM IIPABHIIAM;
[OHUMAaHUE OCHOBHBIX [PUHIMIIOB KOXMPOBAHMA HMHPOpMAIMH pa3IHIHON
IPEPO/IBL: TEKCTOBOM, Tpaduyeckoi, aymo

24

VYMeHHe 3allUChIBATE JIOTMYECKHE BEIPAKCHHSA C HCIOJIL30BAHHEM JH3BIOHKIIHH,
KOHBIOHKIIHH H OTPHIIAHHA, OIpPEAEIATh HCTHHHOCTE JIOTHHECKHX BIBIpEDKGHHﬁ, |
€©CIIH H3BECTHLI 3HAYEHUS UCTUHHOCTH BXOIOAIMHX B HEr0 NMEPEMEHHEBIX, CTPOHTBL
TaOIMIbl HCTHHHOCTH JUIS JIOTHYECKHX BBIPBXCCHH.I:'I; 3allHChIBATE JIOTHYCCKHE
BBEIPAKEHHS] HA U3Y4aeMOM S3BIKE ITPOrpaMMHPOBaAHHA

2.5

VMEHHE COCTaBI/IATh, BEINOJHATE BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOKHBIC
ANTOPUTMBI JUIS YIIpaBiieHus ucronauTessmMu (Yepenamka, YepTEXHAK U APYTHE);
cO3/1aBaTh W OTJIAKHBATHL IPOrPaAMMBI Ha OJHOM H3 S3BIKOB NMPOrPaMMHPOBAHHI
(Python, C++, Ilackams, Java, C#, IllkonbHbIi AJrOpHTMHYECKHH S3BIK),
peaM3yIOIKMe HECIOXKHBIE aNrOPUTMBI  00pabOTKH YHCHOBBIX [aHHBIX C
WCIIOJIL30BAHHEM [IMKJIOB H BETBJICHHI; yMeHHe pa30MBaTh 3a/laud Ha I10/[3a/1a4H,
HCIIOJIB30BaTh KOHCTAHTBL, II€PEMEHHBIE W BBIPDAKCHHS Pa3IHYHBEIX THUIIOB
(YMCNIOBBIX, JIOTMYECKHMX, CHMBOIIBHBIX); aHAIW3UPOBATH  NPEIIOKEHHBIA
AITOPUTM, OMPEIesTh, Kakue pe3ysbTaThl BO3MOXKHEI IIPH 3a/IaHHOM MHO)KECTBE
HUCXOHBIX 3HAYCHHUH

2.6

VMeHHe 3anucath Ha H3y9aeMOM sI3BIKe IPOrpaMMHUPOBAHHES aJTOPATMEI IIPOBEPKU
JEMMMOCTH OJHOTO LENOro 4Mcia Ha Jpyroe, MPOBEPKH HATYypaJbHOTO 4YHMC/IAa HA
IPOCTOTY, BBIIENEHHS LUAP W3 HATYPAIPHOIO 4YHC/A, IOMCK MaKCHMYMOB,
MHHHAMYMOB, CYMMBI YACJIOBO# TIOC/IEJOBATEBHOCTH

2.7

BrajieHHe yMEHHEM OPUEHTHPOBATHCS B HMEPapXH4YecKoH CTPyKType (Qaiinoson
cucteMel, pabGotath C (aiyIOBOH CHCTEMOH IE€PCOHANBHOrO KOMIBIOTEpPA C
ACIOJIB30BaHMeM rpaduyeckoro unTepdelica, a IMEHHO: CO3/1aBaTh, KOITHPOBATH,
IlepeMeIarh, IepeHMEHOBBIBATE, Y/IA/IATh H apXUBHPOBATH (aiIIbl ¥ KATalIorn

2.8

Brnajenwe yMEHHSMH ¥ HABBIKAMHM HCIIOJH30BaHMS HHOOPMALMOHHBIX H
KOMMYHHKAIIHOHHEIX TEXHOJIOTHH /IS IOHCKA, XpaHEeHHs, 00paboTKH M nepejadn
H aHaIM3a Pa3IMYHbIX BHI0B HHPOpMALHU

2.9

VMenne BbIOHpaTh cHoco0 IIPEACTABICHHs JAaHHBIX B COOTBETCTBHH C




nocTaBieHHOM  3amaded  (TabGnmobl, cxeMbl, TpaduKM, JAMArpaMmel) €
HCIIONB30BAaHHEM COOTBETCTBYIOIIHMX NTPOrPaMMHBIX CPEICTB 00pabOTKH JAaHHBIX

2.10

VMenne (¢opMamu3oBaTh ¥ CTPYKTYpHpOBaTh HHOOPMALMIO, HCIOIb3YS
SMeKTPOHHBIE TabNMUmbl A1t 0O0pabOTKM, aHanW3a M BH3YaJIM3allMd YHCIIOBHIX
JAHHBIX, B TOM YHC/IE C BBIJC/ICHHEM IHana3oHa TabJIHIBI H YNOpAAOUYHBaHHEM
(COPTHPOBKOH) €ro 3JEMEHTOB; YMEHHE NPHMEHATh B 3MEKTPOHHBIX Tabmuuax
dopMyITBI IS PacYETOB C MCIOIb30BAHMEM BCTPOEHHEIX (DYHKIMH, aOCONIOTHOMH,
OTHOCHTEIbHOM, CMEIAHHOM AaIpecali; HMCIIOIb30BaTh 3JEKTPOHHbBIE TaOIHIIEI
JUIA YHCIIEHHOTO MOJENMPOBaHMA B NPOCTBIX 3a7adaX M3 pasHBIX IPEJAMETHBIX
obnacreit




IMEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPSIEMBIX HA OI'D
IO TH®OPMATHKE

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUA

[ludposas rpaMOTHOCTH

1.1

@aiiner v nanku (Karanorn). [Ipunumner nocrpoerus datinosex cucreM. ITommoe nMs daitna
(manku). ITyTs K daitny (namnke). Pabota ¢ dalinamMu 1 KaTanoraMu CpeiCTBAMHA OIE€PAIIHOHHON
CHUCTEMBI: CO3/laHHe, KONMPOBaHUE, NepeMelIeHHe, epeNMeHoBaHne U yaanenue (aiios u
nanok (karamoros). Tumer ¢aiinos. Ceolictsa daiinos. Daiinossii Meremkep. [Tonck dalinos
CpEJCTBaMHU OIEPALlMOHHON CHCTEMBI

1.2

O6benunenne xommeioTepoB B ceth. Cere Mntepuer. Beb-ctpannua, BeG-caiit. CrpykTypa
anapecoB BeG-pecypcoB. Bpaysep. ITouckoBbie ciuctemsbl. [lonck AHGOOPMALMK 110 KIFOYEBHIM
cioBam ¥ 1o m3o0paxenuro. JlocroBepHocTh MHpOpPMAIHH, MoTydeHHod u3 MuTepHera. IP-
anpeca y3i108, CeTeBoe XpaHeHHE JaHHBIX

Teopernyeckue OCHOBEI HHPOPMATHKH

2.1

JIACKpETHOCTh JMaHHBIX. BO3MOKHOCTh ONMCAHUS HEMPEPHIBHBIX OOBEKTOB W IIPOLIECCOB C
IOMOIIBIO THCKPETHBIX JIAHHBIX.

CumBon. Andasut. Momsocte andasura. J[Bouunsi andasut. KoiudyecTBo BCeBO3ZMOKHBIX
CI0B  (KOMOBBIX KoMOHHauHWM) (QUKCHPOBAHHOW JUIMHBI B  IBOMYHOM  aidaswuTe.
[IpeoGpazoBanne moGoro andasura X JABOHYHOMY. KONHYECTBO pasiMYHBIX CIIOB
(uKCcHpOBaHHOH UTHHEI B anaBuTe ONpeAeIEHHON MOIIHOCTH,

Komwposanre cuMBOIOB OJHOrO angaBHTa ¢ MOMOIIBIO KOMOBBIX CIOB B APYroM andasure,
Komosas Tabmmma, gexopumpoBanme. KoaupoBaHHe  TEKCTOB. PaBHOMEpHENH KO
Hepasuomepusii xon. Koguposka ASCII. BocsMubutHEIE KOIUPOBKH. IToHATHE 0 KOAMPOBKAX
UNICODE. [lexoaupoBanue cooOmeHHH C  HCHONB30BAHHEM  PABHOMEPHOTO H
HepaBHOMepHOro Koaa. MupopMaIrmoHHEN 066EM TEKCTa

2.2

Nudopmanuonnsiit 066EM AaHHBIX. BUT — MEHAMAaTbHAS €IHHAINIA KOIMYECTBAa HHDOPMALHH —
JIBOMYHBIA pa3psaa. EnuHunel u3MmepeHHs HH(DOpPMAMOHHOrO 00BEMa NaHHBIX. But, Oaift,
KuioGait, merabaiit, rurabaiit. CKOpoCTh nepefav JaHHBIX. EJUHHUIEI CKOPOCTH Mepeaadn
JIaHHBIX

2.3

Komuposanue nsera. LiperoBsie Mojenn. Mozens RGB. I'ny6una komuposanus. [TamuTpa.
PactpoBoe u BekTopHOE mpescTaBaeHne u3obpakenuit. [Tukcens. Onenka HHGOPMALOHHOTO
00b&Ma rpadMeecKUX JAHHBIX UL PacTPOBOr0O H300pakeHHs

24

Komuposanwue 38yka. Paspansocts 1 yactoTa 3amucy. KomudecTBo KaHaIOB 3aliCH.
Omnenka KOMMYECTBEHHBIX IapaMETPOB, CBA3AHHBIX C IPEJICTABICHAEM H XPAHEHHEM 3BYKOBBIX
(aiion

2.9

HenosunuoHHble ¥ MO3HIIMOHHEIC CHCTEMBI cumclieHHs. Andasut. OcHoBaHue. Pa3BépHyTas
¢opma 3anucu uucna. [lepeBosr B JECATHUHYIO CHCTEMY YHCEJ, 3aUCAHHBIX B IPYTHX
CHCTEMaX CYHCIICHHS.

PumMckas cucTeMa CHHCIICHUS

2.6

JBonmdnas cucrema cuncnenud. [lepeson nenbx gucen B npexenax ot 0 o 1024 B pBomdHy0

CHCTEMY CUMCIeHHs. BocbMepHyHas cucTeMa cuucieHus. [lepeBo 4mcen u3 BOCBMEPHUYHOM
CHCTEMBI B JBOMYHYIO M JECSTHUHYIO chucTeMbl W oOpartHo. lllecTHaguaTepudusas cucTema
curcnenus. [lepeBo/ uucen U3 MeCTHAANATEPUYHON CHCTEMBI B JIBOUYHYIO, BOCBMEPHYHYIO H
NECATHYHYIO CHCTEMBI H oOparHO. Apu@Merndeckue oOnepamuyd B [IBOHYHOM CHCTEME
CUHCIICHHS

2.7

Jlornveckue BbIcKaspiBaHMs. JIormdeckwe 3HA4YEHHs BBICKA3bIBAHHUU. ODJIEMEHTapHBIE H
COCTaBHBIC BBICKa3hIBaHWA. Jlormyeckue omepanud: «u» (KOHBIOHKIHS, JIOTHYECKOe
YMHOXEHHE), «HIu» (AU3BIOHKINS, JOrHYecKoe CIIoXKeHHe), «He» (JIorHuecKkoe OTpHIlaHHe).
ITpnopurer normueckmx omepanuit. OmpenereHHe HCTHHHOCTH COCTaBHOTO BBICKA3bIBaHHS,
€CITH M3BECTHBHI 3HAYCHHWsS HMCTHHHOCTH BXOJAIIMX B HEro 3JEMEHTApHBIX BHICKA3bIBAHUH.
Jlornueckue BeipakeHus. [lpaBuia 3anmMcH JIOTHYECKHX BhlpaKeHHH. [locTpoeHme TabimIil




HCTUHHOCTH JIOTHYCCKHUX BBIpEDKeHHﬁ

2.8

Jlorudeckue 3JIEMEHTBI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEPA

2.9

HerpephIBHEIE U AUCKPETHEIC MOZENH. VIMATAIMOHHEIE MOJEIH. Urpossie momenu. Ouenka
AIMEeKBATHOCTH MOJIENIH MOJISIHPYEMOMY OOBEKTY U IEIIM MOAETHPOBAHMS

2.10

Tabauunsle Momenu. Tabmuia Kak IpelCcTaBleHHe OTHOMICHWS. Ba3sl ganHBX. OTOOp B
TabMHIE CTPOK, YAOBIETBOPSAIOMIUX 3aJaHHOMY YCIIOBHIO

211

I'pad. Bepmuna, pe6po, myts. OpreHTHPOBAHHEIC M HEOPACHTHPOBAHHEIC rpadsr. J[nuna (Bec)
pebpa. Becosas Marpuma rpada. JUmba mOyTH MENAy BepIIHHAMH rpada. Ilouck
ONTUMAIBHOTO IMyTH B rpade. HavanpHas BepriuHa (MCTOYHHK) W KOHEYHAA BEPIIMHA (cTok) B
OpHEHTHPOBAHHOM rpade. Brramcienre KOMMYECTBA MyTel B HANPABICHHOM ALHMKIHYIECKOM

rpade

212

Ilepero. Kopens, sepmmua (y3em), muct, pe6po (myra) Aepesa. Bricora nepesa. [Tonnepeso.
TTprMeps! HCMONB30BaHus AepeBbeB. [lepebop BAPHAHTOB ¢ MOMOLIBIO AepeBa

ANTOPUTMEI H IPOrpaMMHPOBAHHE

34

Cpoiicta anroputma. CrocoGBl 3amucH airoputMa (CIOBECHBIH, B BHIE 610K-CXEMBL,
[IpOrpamMma).

CocTaBjieHde ITOPHTMOB H TNPOrpaMM C HCHONb30BAHWEM BETBICHMH, IHMKIOB H
BCIIOMOTATEBHBIX AJTOPHTMOB JUIs ympasienus ucmosmnutenem (Pobor, Yepenaiika,
UepTé&KHHK U JpyTHe). BemoqHenye airopuTMOB BpYyUHYIO ¥ Ha KOMIIBIOTEPE

3.2

SI3px mporpammuposanus (Python, C++, ITackas, Java, C#, IlIkonbHBIT ANTOPHTMHYECKHH
S13BIK).

CucTeMa IporpaMMHPOBAHHMS: PEIAKTOP TEKCTa IPOTrpamMM, TPAHCIATOP, OTIa/1HK.
Ilepemennast: T, HMS, 3Ha4eH#e. [lenbie, BEMEeCTBEHHRIE K CHMBO/IbHBIC IEPEMEHHBIE.
Oneparop mnpucBanBaHusi. ApH()METHYECKAC BBIPAKCHHUS H IOPANOK HX BBMHCICHAA.
Omneparuy ¢ LEJEIME 9HCIAMH: IETOYUCICHHOE [EICHHE, O0CTATOK OT JCICHHA. BeTpneHus.
CocraBHble  yclIOBHS  (3aIlACh  JIOTHYECKMX — BBID@KCHMH Ha  M3y4aeMOM  s3BIKE
nporpaMMmupoBanus). Haxoxienne MEHEMYMa

H MaKCHMyMa M3 [BYX, TPEX U YeTHIpEX 4ucesl. Penienne KBajpaTHOro ypaBHEHMA, HMCIOIICTO
BelmecTBeHHBIe KopHH. LUK ¢ ycnosueM. Anroput™ EBKiijia 17d HaXOXKACHHAS HauOOIBIIETO
o6Imero menmTeNs ABYX HATYpalbHBIX uucen. Pa3OueHne 3amucH HaTypalbHOTO 4HCIa B
O3MIMOHHON CHCTEME C OCHOBAHHMEM, MEHBIIAM MM paBHbM 10, Ha OTACIBHBIC udpsl.
IIMKI ¢ mepeMeHHOM. AJTOPHTMBI MPOBEPKH JACNMMOCTH OJIHOIrO LEJNOro 4hcia Ha JApyToc,
[IPOBEPKH HATYPAJIBHOTO YMC/IA HA IPOCTOTY

3.3

O6paboTKa CHMBONBHBIX aHHBIX. CHMBOIbHBIE (CTPOKOBEIE) IepeMeHHbIe. [IoCHMBOMbHAS
06paboTka cTpok. [1ocYET YaCTOTHI MOABJIEHHUSA CHMBONIA B CTPOKE. BCTpoeHHbIe GyHKIUH U1
o6paboTku CTPOK

3.4

Orpe/ieleHne BO3MOXHBIX Pe3y/IBTaToB paboThl ANTOPHTMA IPY JAHHOM MHOXKECTBES BXOAHBIX
JIQHHBIX, ONPE/IeIeHHe BO3MOYKHBIX BXOIHBIX JAHHBIX, IPHBO/SIIHX K JAHHOMY PE3yIbTaTy

2

Tabnuunsle BemwuwHbl (MaccuBbl). OxHoMmepHble MaccuBel. CocraBieHHe H OTJIalKa
IIPOTPaMM, PEAH3YIOHX THIIOBEIE JIrOPUTMEL 06pabOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM M3 S3bIKOB mporpavmuposanus (Python, C++, Ilackams, Java, C#, IllkombHbli
AnroputMudeckuit  SI3pIK): 3aIONHEHHE YHCJIOBOTO MAcCHBA CIyYaiHBIMH YHCIAMH, B
COOTBETCTBHH ¢ (OPMYJIIOi HIM ITYyTEM BBOJIA YKCEI, HAXOXKJICHUE CYMMBI 3JIEMCHTOB MacCuBa,
JUHEHHBIA [OHCK 3aflaHHOr0 3HAYeHHs B MAcCHBE, IOACYET DIIEMEHTOB MAacCHBa,
yJIOBJIETBOPSIIOIIMX 3aJlaHHOMY YCIIOBHIO, HaXO)KACHHE MHHHMAIBHOIO (MaKCUMAaJIBHOTO)
sneMenTa Maccupa. CoprupoBka wmaccuBa. OOpaboTka MOTOKA JaHHBIX: BBIMHCICHHE
KOJNMYECTBa, CYMMBI, CpEIHEro apH(MeTHyecKoro, MHUHHMAITBHOTO H MAaKCHMAaTbHOIO
3HAYEHMS AJIEMEHTOB ITOCIEI0BATEIbHOCTH, YIOBIETBOPSIOMMX 3aJaHHOMY YCIOBHIO

3.6

Vrpaenenue. Curman, O6parHas cBs3b. IlolyueHMe CHTHAIOB OT HHQPOBBIX IaTYHKOB
(HampuMep, KacaHWs, pacCTOSHMS, CBeTa, 3ByKa). [IpuMepel HCIOIB30BaHMS IPHUHIMIA
obpaTHO#l CBA3¥ B CHCTEMax YNpPaBICHHA TEXHMYECKHMH YCTPOHCTBAMH C TIOMOIIBIO
JATYHKOB, B TOM YHCJIE B POOOTOTEXHUKE

HudopmanmoEHbIC TEXHOJIOTHH




4.1

TexcroBble JOKYMEHTBI M MX CTPYKTYPHBIE 31€MEHTHI (cTpaHuua, ab3ar, CTpokKa, CIIOBO,
CHMBOJI).

TexcroBerit mpoueccop — HMHCTPYMEHT CO3JaHUA, pEJaKTHPOBaHUA H (OpMaTHPOBAHUS
TexcToB. IIpaBuna nabopa texcra. Pemaktuposanme Texcra. CpoiictBa cumBoioB. IlIpmdr.
Tunsr mpudToB (pyOneHsle, ¢ 3acedkaMd, MOHOMIMPHHHEIE). [TOMyXKHpHOE B KypCHBHOE
Hauepranue. Cpoicra ab3aneB: TIpaHMIbI, ab3allHBIH OTCTYN, HHTEpPBaN, BBIPABHHBAHHE.
[Tapamerpel ctpanuner. CtuneBoe dopmarnpoBanne. CTpykTypHpoBaHHEe HHGMOpPMALHH C
[IOMOINBIO CIUCKOB U Tabimui. MHoroypoBHeBbie criucku. J[oOapneHne TabimmI B TEKCTOBEIE
NOKyMeHTHl. BcraBka H300pakeHHM B TEKCTOBEIE NOKyMeHTHL. OOTexanue wu3oOpakeHmit
TeKCTOM. BKioyeHHe B TEKCTOBBIM MOKYMEHT auarpamu, (GOpMyl, HyMepauuu CTPaHHII,
KOJIOHTUTYJIOB, CCBUIOK H IPYTHX 3JIEMEHTOB

4.2

Pactpossle pucynku. Henonb3oBanue rpagugeckiux IpUMHTHBOB.

Omnepamuu penakTUpoBaHus rpadudeckux 06BEKTOB, B TOM umcie IudpoBEX (oTorpadmii:
M3MEHEHHE pasMmepa, oOpe3ka, IOBOpPOT, OTpakeHHe, paboTa ¢ obmacTaMu (BBIAEIECHUE,
KOIIMPOBaHHe, 3allHBKa I[BETOM), KODPEKIHS IBETa, APKOCTH M KOHTPACTHOCTH. BekropHas
rpaduxa. Cosfanie BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOIO IIPOIIECCOPa
WJIM IpYTUX Iporpamm (nipuitoskenuii). JlobaBneHne BeKTOPHEIX PUCYHKOB B JOKYMEHTEI

4.3

[logroroBka MynpTHMEIUHHBIX Ipe3eHTauui. Crmalta. JloGaBienue Ha cnaig Texkcra H
u3o0paxenuii. Pabora ¢ HeckonbkuMH ciaiifamu. JloGaBieHHe Ha cnaiijl ayJHOBH3YaIEHBIX
OaHHbIX., AHEManus. [ unepccrliku

4.4

Tunel jnaBHBIX B sfyelkax JJeKTpoHHONW Tabmuuel. PepaxtupoBanwe u GdopMmaTHpoBaHHE
tabmun. Berpoennele (yHKIMH A8 IMOWCKa MakCHMyMa, MHHAMYMA, CYMMBI H CpPEIHErO
apupmernyeckoro. CopTUpoBKa JaHHBIX B BBLIENEHHOM Jauama3zoHe. [locTpoeHHe auarpamm
(rucTorpamMma, Kpyroeas AmarpaMma, To4edHas Juarpamma). BriGop THIA JuarpaMMEL
[Ipeobpaszoparme Gopmyn mpu komupoBaHWH. OTHOCHTeNbHAs, abCOIIOTHAS H CMeLIaHHAA
azpecanus -

4.5

YcIoBHBIE BBMMHCIEHHS B JIEKTPOHHBIX Tabmumax. CymMMHpoBaHHe M TOACYET 3HAYCHUM,
OTBEYAIOINMX 3agaHHOMYy ycioBuio. OOpaborka Gonmpmux HaGOpOB HaHHBIX. YHCICHHOE
MOJICJIMPOBAHHE B SIIEKTPOHHBIX TabIHuax
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