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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo uH(POpPMATHKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBE TpeOOBaHHI K pe3yjJbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeNbHOM MPOTrpaMMbl
OCHOBHOro o0mero ob6paszoBanus, npeactaBieHHbIX B @I'OC OO0, a takxe denepaibHOM
paboueit mporpamMmbl BOCIIUTAHHUSL.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENSIX, O0IIEel cTpaTeruu 00y4YeHus,
BOCIIUTAHUS W PAa3BUTHS OOYyYalOUIMXCS CpeICTBaMU HHQPOpPMATHUKUM Ha 0a30BOM YpOBHE,
yCTaHABIMBAaET  O0s3aTelNbHOE  MPEAMETHOE  COAEpKaHHWE,  MPEeIyCMaTPUBAeT  €ro
CTPYKTYpHUpOBAaHME IO pa3ziesiaM U TEMaM.

[Iporpamma 1o wuH(pOpMATHKE ONpeneNseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOro marepuana Juisi KaXKJIOoro roja HU3y4YeHHs, B TOM 4YHCIE s
COJIEP)KATEIbHOTO HAMOJHEHHUs] PAa3HOro BUAA KOHTposs (MPOMEKYTOUHOM —aTTecTaluu
00y4aroIuXxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, rOCYapCTBEHHON UTOTOBOM aTTECTALMH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX y4eOHBIX
pOrpaMM, TEMAaTUYECKOTO INIAHUPOBAHUS Kypca YUUTEIEM.

Lensimu u3yyeHnss THPOPMATUKU HA YPOBHE OCHOBHOTO 00111eTr0 00pa30BaHUs SBISIOTCS:

(opMHUPOBAaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd HMH(DOPMATHKH, JIOCTHKEHUSM HAyYHO-TEXHMYECKOTO TIporpecca W
00IIECTBEHHON MPAKTHUKY, 32 CUET Pa3BUTHS MpeACcTaBlieHn 00 nH(GOPMALIUK KaK O BaKHEHIIeM
CTPaTEerHuecKkoM pecypce pa3BUTUS JIMYHOCTH, TOCYIapCcTBa, OOIIECTBAa, MOHHMMAHUS POJIU
UH(POPMALMOHHBIX TPOLECCOB, MHPOPMALMOHHBIX PECYPCOB U HH(POPMAITMOHHBIX TEXHOJIOTUH B
ycnoBuax mu(poBoit TpanchopMaIii MHOTHX cdep KU3HA COBPEMEHHOTO O0IIEeCTBa;

o0ecreyeHne yCciIoBHH, CIOCOOCTBYIOIMX Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJIEHUS Kak
HE00XO0IMMOT0 yCJIOBUS MPOPECCHOHATBHON NeATETbHOCTH B COBPEMEHHOM HMH(OPMAIlMOHHOM
oO1ecTBe, MPEANoJararolero CrnocOOHOCTh O0yYaromerocs: pa3oMBaTh CIOKHBIE 3a/auyd Ha
Oosnee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3a/Ja4aMH, PEIIEHHBIMU paHee,
OTIpeNeNATh MIary JUis JOCTHXKEHHs pe3yJIbTaTa U Tak Jajee;

dopMHupoBaHHE M DPa3BUTHE KOMIIETEHIMH OOydYaroluxcs B 0OJACTH HCIOJIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA, B TOM YHCIIC 3HAaHUH, YMEHUH U HaBHIKOB
pabotel ¢ wmH(DOpMaIHel, MPOrpaMMHPOBAHUS, KOMMYHHUKAI[MH B COBPEMEHHBIX IH(PPOBHIX
cpeiax B yCJIOBUSX oOecreueHHns HHPOPMALMOHHOM 6€301MacHOCTH IMYHOCTH 00YyYaroerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O W M30MPATENBHOIO OTHOIIEHHS K MHPOPMALUU C yUETOM
IPABOBBIX M OTUYECKUX aCIEKTOB €€ paclIpOCTPaHEHMs, CTPEMJIEHUS K MPOJIOJIKEHUIO
oOpa3oBaHusi B 00JacTH MHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIbHOW NEATENbHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALMOHHBIX TEXHOJIOTUH.

HNudopmaTruka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXxaer:

CYIIHOCTh HMH(OPMATUKM KaK HAay4YHOH JMCHUHUIUIMHBI, H3ydarolleil 3aKOHOMEpPHOCTU
IPOTEKaHHUsS U BO3MOXKHOCTH aBTOMAaTH3allMU HH(OPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
cucreMax;

OCHOBHBIE 00JaCTH NpPHUMEHEHHs HWH(POPMATHUKH, Npexae Bcero HH(POpMAIMOHHBIE
TEXHOJIOTHH, YIPaBJIE€HUE U COLIMANIbHYIO cepy;

MEXIMCUUIUITMHAPHBIN XapakTep HHPOPMATUKU U UHPOPMAIIMOHHON e TEIbHOCTH.

N3yuenne HHPOPMATUKU OKa3blBaE€T CYLIECTBEHHOE BIHUSHUE Ha (OPMHUPOBAHUE
MHUPOBO33pEHUsT 00yUaIOIIErocs, ero >KU3HEHHYIO0 TMO3UIUIO0, 3aKJIa/IbIBAET OCHOBBI MOHHMMAaHUS
OPUHLIUIIOB (YHKIMOHUPOBAHUS U UCIHOJB30BAaHUS HMH(POPMALMOHHBIX TEXHOJOTHH Kak



HEOOXOAMMOTO HMHCTPYMEHTA TMPAKTHYECKU JIIOOON NeATeIbHOCTH W OJHOTO0 W3 Haumbosee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKECHUN COBPEMEHHON LMBWIM3aLMU. MHOTHE NpeIMETHBIC
3HAHUS U CIIOCOOBI JIEATETLHOCTH, OCBOCHHBIE OO0YYAIOIIMMUCS NPU M3YYCHUU MH(OPMATHKH,
HaxXOAsAT NPUMEHEHHE KaK B paMKax oOpa3oBaTeNbHOTO IMpolecca MPU HU3YHYEHUU JPYTHX
peIMEeTHBIX o0JacTel, Tak M B MHBIX XU3HEHHBIX CUTYallUsX, CTAHOBATCS 3HAUYMMBIMH JIJIS
dopMHpOBaHUS  KAaueCTB JUYHOCTH, TO €CTb OPHEHTUPOBAaHBl Ha (OPMHPOBAHUE
METaIpeIMETHBIX ¥ TUYHOCTHBIX PE3yJIbTaTOB O0YUYCHHUS.

OcHoBHble 3amaun  yueOHoro mnpenmera «HWudopmaruka» — cdopmupoBath Yy
o0yyJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTrO
OKpY’>KEHUS, MPEJCTaBICHUA OO0 HCTOPHMHM W TEHACHIMSIX Pa3BUTUS HMH(GOPMATHKH IEPHOAA
nrdpoBoit TpaHchopMauu COBPEMEHHOTO 00IIIECTBA;

3HAHUS, YMEHUS U HaBBIKUA IPaMOTHON MOCTAHOBKHU 3a/1a4, BOSHUKAIOIINX B MPAKTHYECKON
JEeSITeTbHOCTH, IS X PEIICHHS C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKA
(dopMaTM30BaHHOTO OMHMCAHUS ITOCTABJICHHBIX 3a7ay;

0a3oBbIe 3HAHUS 00 HHPOPMALIIOHHOM MOJIEJIHMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKHX CTPYKTYp M yMEHHE NPUMEHSTH STH 3HAHHS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTEMAaTHIECKUM MOJIEIISIM;

YMEHHS U HABBIKM COCTABIIEHUS MPOCTHIX MPOTPaMM MO MOCTPOSHHOMY aJrOpUTMy Ha
OJIHOM M3 SI3bIKOB MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHSI,;

YMEHUS M HaBBIKH J(PQPEKTHBHOIO HCIOIb30BAHUS OCHOBHBIX THIIOB MPHUKIIAIHBIX
porpaMm (MpUIIOKEHU) 00IIero Ha3HaYeHHUs] 1 UHPOPMAIIMOHHBIX CUCTEM JJISl PELIEHUS C UX
MOMOIIBI0 TPAaKTUYECKUX 3a]ad, BiafeHHe O0a30BBIMH HOpPMaMU HMH()OPMAIMOHHOW 3TUKH U
npaBa, OCHOBaMH MH(OpMAIIMOHHON 6€3011aCHOCTH;

YMEHHE TPaMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHs] MPAaKTUYECKUX 3adad C
MOMOIIBI0  WH(GOPMAIIMOHHBIX  TEXHOJIOTHH, TPHUMEHSATh TOJXy4YEeHHBIE pPE3yIbTaThl B
NPaKTUYECKOH J1eATEbHOCTH.

[lenu u 3amauu u3yuyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUS
OTIPENIENIAIOT CTPYKTYPY OCHOBHOTO COJIEpXKaHHsI yUeOHOTO IpeaMeTa B BUAE CIEAYOLIHX
YETBIPEX TEMATHYECKUX PA3HEITOB:

1u(poBasi (PaMOTHOCTE;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHHE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

MECTO YYEBHOI'O ITIPEJJMETA B YYEBHOM IIVIAHE
Ha usyuenue nndopmaruku B 8 kinacce orBogutcs — 34 yaca (1 yac B HezeH0).



COAEPXAHUE YYEBHOI'O IIPEJMETA «MH®OPMATUKA»
TeopeTnyeckne 0CHOBbI MHPOPMATHKH

Cucrembl cUncjIeHHs

Heno3unumoHnHele M NO3UIMOHHBIE CHCTeMBbl cuHciaeHus. AndaBur. OcHoOBaHUE.
Pa3pépuyTas ¢opma 3anmcu uucna. IlepeBos B JECATUYHYIO CHUCTEMY YHMCEll, 3allUCAHHBIX B
JPYTUX CUCTEMAX CUMCIICHMS.

PrmMckas cucrema cunciaeHus.

JBonunas cucrema cuucienus. IlepeBon menbix yucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY cuucieHusd. BocbmepuuHass cucrema cuucienud. llepeBox umcen wus
BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U JECATUUHYIO CUCTEMbI U oOpatHo. lllecTHannaTtepuynas
cucrema curciaeHus. IlepeBon uumcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U IECATHUHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MaTeMaTH4eCKOi JJOTUKH

Jlornueckue BbIcKa3bplBaHMs. Jlormdyeckue 3Ha4YeHHs BBICKA3bIBAHUN. ODJIEMEHTAapHBIE U
coCTaBHblE BbICKa3blBaHusA. Jlornueckue omnepanuu: «u» (KOHBIOHKLUS, JIOTHYECKOE
YMHOXXEHHE), «UIN» (IUIBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HE» (JIOTMUECKOe OTPUIIAHHE).
[Tpuopurer norudeckux onepanuii. OnpeneaeHre UICTUHHOCTH COCTAaBHOI'O BbICKA3bIBAHUS, €CIIU
W3BECTHBI 3HaYCHMsI ICTUHHOCTH BXOZSIIKX B HErO 3JIEMEHTApHBIX BbICKa3bIBaHUi. Jlornueckue
BelpakeHus. [IpaBwiia 3amucu jorndeckux BblpakeHHi. [locTpoeHue TaGuuIl HMCTMHHOCTH
JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

HcnonauTesan 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

[lonsiTne anropurma. McrnomHuTENW aarOpuTMOB. AJITOPUTM KAaK IUIAH YIPABICHUS
VICITOJTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucH anroputMma (CIOBECHBIH, B BHUJE OJOK-CXEMBI,
IporpaMma).

AnropurMuyeckue KoHCTpykKuuu. KoHcTpykuus «cinenoBanue». JIMHEWHBINM alropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEIyCMOTPETh 3aBUCHUMOCTh
MIOCJIE0BATEIBHOCTH BBIIIOJIHIEMbIX JEHCTBUI OT UCXOIHBIX JaHHbIX.

KoHcTpykinst «BeTBI€HHE»: TIOJHASA U HENodHas (opMbl. BbloIHEHNEe U HEBBITOJHEHHUE
yclioBuUs (MICTUHHOCTD U JIOXKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE yCIOBUS.

KoHCTpyKIIMS «TOBTOpPEHMs»: LMKIBI C 3aJaHHbIM YHUCJIOM TMOBTOPEHUH, C YCIOBUEM
BBITIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

Pa3zpaboTka ans (popMaJbHOTO HCIIOJHUTENS AITOPUTMA, IMPUBOAALIETO K TpeOyeMomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpPUTMOB C
MCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUH MJsi yIpaBieHus (OpMajIbHbIMU HCHOIHUTEISIMH,
TakuMu kKak Pob6ot, Yepenamka, UepTéxHUK. BbINojIHEHHE aNropuTMOB BpPYUHYIO U Ha
KomrbioTepe. CHHTaKCHUECKUE U JIOTHYecKre omnOku. OTKa3Bbl.

S3bIK NIpOrpaMMHpoOBaHUS

S3eik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IlIkonbHbIi
AnropuTMHUYECcKHH S3BIK).

CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHnas: tun, umsi, 3HaueHue. Llenbie, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.



Omneparop npucBamBaHus. ApH(pMETHYECKHE BBIPAKCHHUS M TOPSAOK HX BBIYUCICHHUS.
Omneparnuu ¢ eIbIMU YUCIIAMH: LIETIOYUCICHHOE JeTICHHE, OCTATOK OT JICJICHUS.

BerBnenus. CocraBHbIe yCIOBUs (3aIIMCh JIOTHUECKUX BBIPAKEHUH HA M3y4aeMOM SI3BIKE
nporpaMMupoBanus). HaxoxneHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX M YETHIPEX YUCEI.
Pemenne kBapaTHOroO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

Juanorosasi 0Tia/1Ka MPOTrpaMM: MOIIAroBOE BHIMOJIHEHUE, IPOCMOTP 3HAYEHUI BEIUYHH,
OTJIaJI0YHBIN BBIBOJI, BBIOOP TOUYKH OCTAHOBA.

Lk ¢ ycnosuem. Anroput™m EBxinaa st Hax0xKIeHNsT HAaHOOJIBIIET0 OOIIETo JSITUTENIs
JIBYX HaTypaJlbHBIX unceln. Pa3Ouenue 3anmucu HaTypalbHOTO YMCIA B MO3UIIMOHHOM CHCTEME C
OCHOBAaHMEM, MEHBIIIUM WX paBHBIM 10, Ha OTAETBHBIE HUDPHI.

[{ukn ¢ nepeMeHHOH. AITOPUTMBI IPOBEPKH JETUMOCTH OAHOTO IIEJIOr0 YHCIa Ha APYTOE,
IPOBEPKH HATYyPAJILHOTO YHCIIa Ha IPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHbIX. CHUMBOJBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBonpHast o00paboTka cTpok. Ilogcdér dYacTOTHI TOSBICHHS CHUMBOJA B CTPOKE.
Berpoennsie Gpynkiun s 00pabOTKH CTPOK.

AHaJau3 aJIrOpuTMOB

OmnpezneneHue BO3MOXKHBIX pe3yJbTaToB paOOThl alropuTMa MpU JAHHOM MHOXECTBE
BXOIHBIX JAaHHBIX, ONpEAEJICHHE BO3MOXHBIX BXOIHBIX HAHHBIX, NMPHUBOIAIINX K JaHHOMY
pe3yabTary.



IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPE/IMETA
«HHPOPMATUKA»

N3ydyenne mHGOPMATHKKA HA ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS HAIPABICHO Ha
JOCTIKEHUE OOYyYaIONUMUCS JTUYHOCTHBIX, METAlPEJIMETHBIX M TPEIMETHBIX pPe3yIbTaTOB
OCBOEHHUS COJIepKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNbTaThl WMEIOT HANPAaBICHHOCTh HA pEIICHUE 3a/ad BOCIUTAHMS,
Pa3BUTHUS U COLUATM3AIUHN O0YUYAIONINXCS CPEICTBAMU YUYEOHOTO TIpeIMeETa.

B pesynbrare u3yueHuss MH(QOpPMATUKH HA ypOBHE OCHOBHOIO 00IIero odpazoBaHus y
oOyuaromierocst 0yayT chopMUPOBaHbI CIIEAYIOIINE JMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIETUIO, TIOHUMaHue 3HaueHuss WHPOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JIOCTOBEPHOU MH(pOpPMAIUEH 0 MEPEeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHUKEHUSIX
B oOnactu MHMOPMATUKH W WHPOPMAITMOHHBIX TEXHOJIOTHHA, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSAX 0 HU(PPOBOI TpaHCHOPMALINK COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpHUEHTAIMsl Ha MOpaJbHBIE IIEHHOCTH U HOPMBI B CHUTYallUsX HPAaBCTBEHHOI'O BBIOOpA,
TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE M TIOCTYIKH, a TaKXKE MOBEICHUE U MOCTYIKU JIPYTHX
JIOJCH C TO3WIMKA HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHWS TIOCICICTBUN
MOCTYIIKOB, aKTUBHOE HEMPUSITHE aCOLIMATIBHBIX MOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpasKaaHCKOro BOCIUTAHMSA:

MPEJICTABIICHHE O COIMAIBHBIX HOpMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUIEKTHBE, B TOM YHKCJIE B COIMAIBHBIX COOOIIECTBAxX, COOMIO/IEHNE MPaBUJI O€30MacHOCTH, B
TOM YHCJI€ HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPeJle, TOTOBHOCTh K pPa3HOOOpa3HOiM
COBMECTHOHM JI€ATEIbHOCTH TPU BBHINOJTHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3a/ay, CO3JaHUU
Y4eOHBIX MPOCKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHWIO M B3aUMOIIOMOIIM B TPOIECCE ITOU
y4eOHOM JIeATeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJICHUE U TTOCTYIIKA CBOMX TOBAPHIIICH
C TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN TTOCTYIKOB;

4) neHHOCTel HAYYHOI0 O3HAHMA

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
WH(OPMAIMOHHBIX ~ TpoIleccaX W HH(POPMAIMOHHBIX  TEXHOJOTHUSAX, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHOU MPAKTUKU U COCTABISIONIUX 0a30BYIO
OCHOBY JIJIsl TOHUMaHUS CYITHOCTH HAYYHOU KapTHHBI MHUPA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHNI0, 0CO3HAHHOMY BEIOOPY HAIPABICHHOCTH U YPOBHS OOYUYCHHS B TajbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENLCKON JEsTeNbHOCTH, yCTaHOBKAa Ha
OCMBICIICHHE ONBITAa, HAOMIOIEHUH, TOCTYNKOB U CTPEMJICHHE COBEpIICHCTBOBATH IyTH
JIOCTHIKEHUS MHINBHTyJTbHOTO W KOJUIEKTHBHOTO OJIar OOy HS;

c(OPMHUPOBAHHOCTh ~ MH(POPMAIMOHHOH  KyJBTypbl, B TOM  YHCJIC  HaBBIKOB
CaMOCTOSITENILHOM pabOTHI ¢ Y4EOHBIMH TEKCTAMU, CIIPABOYHOM JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu MHGOPMAIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHS CaMOCTOSTENBHO OIpPEAeTsTh
e CBOEro OOy4YeHHs, CTaBUTh W (POPMYJIMpPOBaTH JJIsi ce0s HOBBIE 3amadud B y4éOe u
MO3HABATEIIBHON JICATCILHOCTH, Pa3BHBaTh MOTHBBI M HMHTEPECHl CBOEH IMO3HABATEIBHOMN
JESITEIIbHOCTH;



5) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHUE LIEHHOCTHU >KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO, YCTaHOBKA
Ha 3J0pOBBI 00pa3 KW3HU, B TOM YHCJIEC W 3a CYET OCBOCHHUS M COOIIOJCHUS TpeOOBaHUI
0e30MacHOM KCIUTyaTallii CPeICTB NTHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTHYECKOMY M3YUYCHHIO MpodeccHii U Tpyaa B chepax mpodecCHoHaATHHON
JESTEIIbHOCTH, CBSI3aHHBIX C WH(OPMATUKOW, MPOrpaMMUPOBAHHEM U WH(OOPMAIMOHHBIMU
TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha JIOCTHIXKEHUSAX HAYKU MH(DOPMATUKH U HAYUYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP W TOCTPOSHUE WHAWBHUIYATbHOW TPACKTOPUU OOpa3OBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

OCO3HaHHUE II00ABHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U IMMyTel UX PEeIIeHUs, B TOM
YHUCIe ¢ Y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) apmanranum oOyyamomerocsi K HM3MEHSIIOIIMMCH YCJIOBUSIM COLHUAJBHON M
MPUPOJIHOM Cpe/bl:

OCBOEHHE OOYYaIOUIUMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COLMANBHBIX POJIEH,
COOTBETCTBYIOIIUX BEIYyIIECH JEATSIBHOCTH BO3pacTa, HOPM U TMPaBWI OOIICCTBEHHOTO
noBeieHus, (opM CoManbHON KU3HU B TPYIIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIESCTBYIOIIHX
B BUPTyaJIbHOM IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATbHI

MeranpeameTHble pe3yibTaTbl OCBOEHHS MpOrpaMMbl MO HH(POPMATUKE OTPaKAIOT
OBJIAJICHUE YHUBEpCaJIbHBIMU yueOHBIMU NENCTBUAMU — [I0O3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3naBaTe/ibHBbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Joruyeckne A1eMCTBUSA:

YMEHHE OIpeAeNsaTh TMOHITHs, CO3/1aBaTh O0O0OOINEHHs, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH JUIsSl KiIacCU(pUKALUY,
yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'ICI[CTBeHHI)Ie CBiA3U, CTpOI/ITI) JIOTUYECCKHUC paCCY)KI[GHI/ISI, JecJ1aTb
YMO3aKII04eHNs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTUH) U BBHIBOJIBI;

YMEHHE CO371aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI
JJISL pGHIeHI/Ifl y‘I€6HBIX U IIO3HABAaTCJIbHBIX 3aJ1a4;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHMs, BHIOMpaTh HaumOoJee TMOAXOMAMMA C Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccieaoBaTeIbLCKHE AeiiCTBUSA:

dbopMyTUpOBaTh BOMPOCH], (PUKCHUPYIONINE Pa3pbiB MEXKIY pPEaTbHBIM H >KEIaTeIbHBIM
COCTOSTHUEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO yCTAHABITUBATH UICKOMOE H JIAHHOE;

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH WHGOPMAIMIO, MOITYYCHHYIO B XOJIE
HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JIalIbHEWINIee pa3BUTHE TMPOIECCOB, COOBITUA H WX
MOCIIEACTBYSI B aHAIOTUYHBIX WJIH CXOJIHBIX CUTYAaIIUSX, & TAK)KE BBIIBUTATH MPEAMOIOKEHUSI 00
UX Pa3BUTUHU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:



BBISBJIATH JeUIUT HH(DOPMAIIMH, JAHHBIX, HCOOXOAMMBIX JUIS PEIICHUs MOCTaBICHHON
3a7a4H;

MPUMEHSTh Pa3jMYHbIC METOJIbI, WHCTPYMEHTBI W 3alpoChl MPU TIOUCKE U OTOOpe
uH(GOPMAIlMM WM JAHHBIX W3 HMCTOYHHKOB C YYETOM MPEIJIOKCHHOW y4eOHOW 3amadu U
3aJJaHHBIX KPUTECPHUCB;

BEIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IPEICTABICHHUS,

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJbHYIO (OpPMY MpeAcTaBiecHUs HWHGOpPMAUUU U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMiy, HHOU TpaduKod U
UX KOMOMHALIMSAMU;

OIICHUBATh HANEKHOCTh WH(MOPMALUU IO KPUTECPUSM, NPEUIOKCHHBIM YUUTEIEM WU
c(hOpMYJIHPOBAHHBIM CAMOCTOSITEIILHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHUKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbIe 1elicTBUSA

Oo0wmenne:

COIIOCTABJIATh CBOM CYXICHHMS C CYXAEGHUSAMH JIpyI'MX YYacTHUKOB JIMAJIOra,
00HapyXUBaTh Pa3IudNe U CXOJCTBO MO3HIIHIA;

HY6J'II/I‘-IHO MMPpEaACTaBJIATh PE3YJILTAThI BBIIIOJIHEHHOT'O OIlbITa (3KCHepI/IM€HTa,
UCCIIEI0BaHUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJICHMS C YYETOM 3ajad Ipe3eHTAluu U
ocobeHHoCTEH AyaAUTOPUN U B COOTBECTCTBUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UJUIIOCTPATUBHBIX MaTCPHUAJIOB.

CoBMecTHasl 1eSITEIbHOCTD (COTPYAHHYECTBO):

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCJIE€ IPU CO3JaHUN UH(POPMALIMOHHOTO MPOJIYKTa;

NPUHUMATH 1I€JIb COBMECTHON HMH(OPMALIMOHHOW AESITENbHOCTH MO cOopy, oOpaboTke,
nepenaye, popmanuzanuu MHGOPMALKUU, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpenenaTh poJii, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yJIbTaT COBMECTHON pabOTHI;

BBIMOJHATh CBOIO 4YacTh paboThl ¢ MH(OpManued win UHPOPMALMOHHBIM IMPOAYKTOM,
JOCTHUTasi KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY HAIIPABICHHIO U KOOPIMHHUPYS CBOU JEHCTBHSA
C IpyI'MMU YJI€HaMU KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MH(POPMALIMOHHBIM MPOIYKT M0 KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS;

CpaBHHUBATL PE3YIbTATHI C I/ICXOJIHOI)’I 3a)1aqe171 1 BKJIaJd KaXJA0ro 4YjiI€Ha KOMaH/bl B
JOCTIDKEHUE PEe3yJIbTaToB, Pa3lesisiTh c(epy OTBETCTBEHHOCTH M TMPOSBIATH TOTOBHOCTh K
NPEOCTaBICHHUIO OTUETA Mepe]] TPYIIOH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunms:

BBISIBIISIT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIEMBbI, TPEOYIOIINE PELICHNUS;

OpUEHTUPOBAThCA B PA3IMUHBIX MOJIXOJAaX K MPUHATHIO pelleHu (MHIUBUIYaJbHOE
MIPUHSTHE PELIEHUN, IPUHATHE PEIICHUN B TPYyMIIE);

CaMOCTOSITENIFHO COCTaBISATh AJITOPUTM peLIeHHs 3aJaud (WIM €ro 4acTb), BbIOMpPATh
crnoco0 pemeHus y4eOHOW 3amaud ¢ Y4ETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NpeJIaracMble BApUAHThI PEILICHUN;



COCTABJIATh IUIaH JACUCTBUHN (TJIaH peanu3allid HaMEYSHHOTO ajropuTMa perieHus),
KOPPEKTUPOBATH MPEUIOKCHHBIN aIrOPUTM ¢ YUETOM MOTYUYSHHUS HOBBIX 3HAHHN 00 M3ydaeMOM
00BEKTE;

JienaTh BBIOOP B YCIOBHUSAX MPOTHBOPEUMBONM MHGOPMAIIMU U OpaTh OTBETCTBEHHOCTH 3a
pelIcHueE.

CamokoHTpoJIb (peduiexcus):

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH,

JlaBaTh OIEHKY CUTYyaIluu U Ipeajiarath miaH e€ N3MCHEHUS;

YYUTBHIBAaTh KOHTEKCT M TPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYThH IIPH
pelieHny yueOHOM 3a7a9u, aIaliTHPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSITEIbCTBAM;

OOBSCHATh TPUYUHBI JOCTHKCHHS (HEAOCTHIKCHHUS) pE3yJIbTaToOB HH(POPMAIIMOHHOM
JeATEeILHOCTH, J1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY, yYMETh HAXOJAUTh TO3UTUBHOE B
MIPOM3OLIE/IICH CUTYyAIINH;

BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, H3MEHUBIIIHXCS
CUTYaIlUl, YCTAaHOBJICHHBIX OIMMUOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSM.

9MOIHOHAJBHBLIH HHTELJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYrOTo YeIOBeKa, TOHUMATh MOTHBBI U HAMEPEHUS APYTOTO.

[IpunsaTue ceds1 U APYrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT AK€ B YCIOBHUSIX OTKPBITOrO
JocTyna K J1to0bIM 00béMaM nHGOopMaIuu.

NPEJMETHBIE PE3YJIbTATHI
K koHiy o0y4enus B 8 kiacce y o0yyaroierocst OyyT c(hopMUpPOBaHbI CIETYIOIUE YMEHUS:

HNOACHATh Ha TNpUMepax pa3iuyusl MEXIY TMO3UIHMOHHBIMH U HEMO3UIMOHHBIMU
CHCTEMaMH CYHCIICHUS;

3anMchbiBaTh U CpaBHUBaATh Lenble ynciaa oT 0 no 1024 B pa3iauyHbIX MO3ULUOHHBIX
cucTeMax CUuclieHUs (C OCHOBaHMAMHU 2, 8, 16), BBINOMHATH apu(METHUECKHE ONepaluu Haj
HUMU;

PacKpbIBaTh CMBICT TMOHSTHN «BBICKAa3bIBAHHE», «JIOTHUECKAs OIMEPalHs», «JIOTHUECKOe
BBIPOKECHUEY;

3aMMCBIBATh JIOTMYECKHE BBIPAXKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIUHN, KOHBIOHKIUH U
OTPHIIAHUS, OMNPEAETATh HCTHHHOCTb JIOTMYECKMX BBIPAKEHHMH, €CIM H3BECTHBI 3HAYEHUS
UCTHHHOCTH BXOJISIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIHIIBI UCTHHHOCTH JUISI JIOTHYECKHX
BBIPAKEHMI;

PacKpBIBaTh CMBICT MOHATHUH «HCIOMHUTENbY», «AJITOPUTM», «IIPOTrPaMMay, MOHHMAas
pasHUILy MEX1y YHOTpeOJIeHHEM STUX TEPMUHOB B OOBIZICHHOM peud U B MHPOPMATHUKE;

OTMCBHIBATh AITOPUTM PEIICHHS 3a/la4d PAa3IMYHBIMH CIIOCOOaMH, B TOM YHCIIE B BHIE
0JI0K-CXEMEI;

COCTaBJIATh, BBIMOJIHATH BPYYHYI0O M Ha KOMIBIOTEpE HECIOXKHBIE aIrOPUTMBI C
UCIIOJIb30BAaHUEM BETBJIICHUH W LIMKIIOB JJISl YIPaBJIECHUS HUCIOJHUTEISIMU, TaKUMHU Kak PoOor,
Yepenamka, YepTEKHUK;

UCTIOJIF30BaTh KOHCTAaHTHl W TIEPEMEHHBIC PAa3JIMYHBIX THUIOB (YUCIIOBBIX, JOTHYECKHX,
CHUMBOJIbHBIX), @ TAK)KE COJIEpIKAIIIe UX BBIPAXKEHUs, HCIIOJIb30BaTh ONepaTop NpHUCBauBaHMS;

UCIIOJIb30BaTh MPHU pa3paboTKe MPOrpaMM JOrMUECKHE 3HAYCHUS, OTIepallii U BBIPasKEHUS
C HUMU;



AHATM3UPOBATH MPEATIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPENENATh, KAKHE Pe3yJIbTaThl
BO3MOJKHBI TIPU 33JJAHHOM MHO>KECTBE MCXOIHBIX 3HAUCHUM;

CO3/1aBaTh U OTJIAXKUBATh MPOTPaMMbI Ha OJHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, Tlackans, Java, C#, IlIkonpHBIH AJNTOpUTMHYECKHH SI3BIK), peau3yoIIHe HECI0KHbBIE
QITOPUTMBI 00Pa0OTKM YHUCIIOBBIX JAHHBIX C HCIOJIB30BAaHHEM IIMKIOB W BETBJICHUH, B TOM
YUCIEe PEANU3YIONIME IPOBEPKY JEIMMOCTH OJHOTO IIEJIOT0 YHClIa Ha JAPYroe, MPOBEPKY
HATYPaJIBHOTO YHCIIa Ha TPOCTOTY, BBIACICHUS U(P U3 HATYPAITBLHOTO YUCIIA.



TEMATUYECKOE IINIAHUPOBAHUE YUYEBHOT' O NPEJJMETA «MH®OPMATHUKA»
C YKa3aHHEM KOJIMYECTBA aKaJJeMUICCKIX YacOB, OTBOJAMMBIX Ha OCBOCHUE KXKIO0N TEMbl yUeOHOTO IIpeIMeTa, y4eOHOro Kypca (B TOM YUCIIe
BHEYPOYHOH JIESITEILHOCTH), y4eOHOTO MOJIYJIs, 1 BO3MOYKHOCTh HUCIIOJIb30BAHUS 10 3TOW TeMe 3JIEKTPOHHBIX (HU(POBBHIX)
00pa3oBaTeNbHBIX PECYPCOB

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HanmenoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne i/m Kourposbnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH
bubmuorexa [JOK
1.1 6 1
CHCTEMBI CaHCIICHHS https://m.edsoo.ru/7f418516
bu6 OK
1.2 DJIeMEHTBI MaTEMATUYECKOMN JIOTUKU 6 1 hgp?j;;:iglm 17§418516
Htoro no pazneny 12
Pasnen 2. AroputMbl ¥ IPOrpaMMHUpOBaHNe
21 HcrionHuTenu U aaropuTMsl. 10 1 bubnuoreka [IOK
' ANTOpUTMHYECKHE KOHCTPYKIIUH https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 Aa
SR HPOTPAMMHPOBAHIA o https://m.edsoo.ru/7f418516
2.3 AHanu3 alirOpuTMOB 2 Bubmiorexa LIOK
' P https://m.edso0.ru/7f418516
Hroro no pazneny 21
PeszepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHME 110 YYEBHOMY IIPEIMETY «MH®OPMATHUKA»

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoka Kontpoububie IIpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero U3YYeHUs
padoThbI padoThI pecypcbl
1 Heno3unnoHHble 1 NO3UIIMOHHBIE 1 02.09 bu6mmoreka [JOK
CHUCTEMBI CUMCIICHUS ' https://m.edso00.ru/8a1649e0
bu6mmoreka [IOK
2 P 1 .
a3BCPHYTAZ popMa 3anuCH e 09.09 https://m.edsoo.ru/8al64ba2
; iBOI;‘IH:H CIZ(;TGI\;&OC‘ZI/I(:'ICHI/IH. . 606 BuGmmorexa LOK
ndmeTnIecKue oI U B .
P . patt https://m.edso0.ru/8a164d96
JIBOMYHOM CHUCTEME CUHCIICHUS
bu6nmoreka [JOK
4 B 1 23.09
OCbMEpPHYHAs CUCTEMA CUUCIICHUS httos://m.eds00.ru/8a165296
5 [llecTHannarepuyHas cucTema 1 30.09 bubnuoteka [JOK
CUUCIIEHHS ' https://m.edsoo.ru/8a16549¢
& | v norons Cotment 1 o710 | BrbmorerallOK
' https://m.eds00.ru/8a16564c
CUHCIICHUS
bu6nmoreka [JOK
7 J 1 14.10
OTHTHCCIHE BRICKASHIBANIA https://m.edso0.ru/8al657fa
3 Jlornyeckue onepanuu «u», «AIn», 1 21.10 bubnuorexa [JOK
«HE» ' https://m.edso0.ru/8a165b56
9 Onpenenenne UCTUHHOCTH 1 1111 bubnmuorexa [JOK

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 TaOyMIBI HCTUHHOCTH 18.11
bu6mmoreka [IOK
1 Jloriteciie SreMeHTEl 2511 https://m.edsoo.ru/8a165e94
1| O virowanaetnot ;1o BrbmoresallOK
https://m.edsoo.ru/8a178c38
JIOTUKW»
13 [onsarue anropurtma. 09.12 bubmumoreka [IOK
VcrionHuTEIN alrOPUTMOB https://m.edso0.ru/8a17949¢
14 Caoticta airoputma. CriocoObt 16.12 bubnuorexa [JOK
3aIUCH AJITOPUTMA https://m.eds00.ru/8a179606
AnroputMuyeckasi KOHCTPYKIUS
15 «cnenoBanuey. JINHEHHbII 23.12
AITOPUTM
AnropuTMHUYECKasi KOHCTPYKITUS
16 «BETBJICHUE»: TIOJIHAS U HEITOJTHAS 13.01
bopmbI
17 AnroputMuyeckasi KOHCTPYKIUS 20.01 bubnnoreka [JOK
«IOBTOPEHHE https://m.edso0.ru/8a17998a
dopMalbHOE UCIIOJIHEHHE bubnuoreka [IOK
18 27.01
aropuT™Ma https://m.edso0.ru/8al79aac
Pa3zpaboTka HECTTOKHBIX
QITOPUTMOB C UCIIOJIb30BaHUEM bubnmnorexa [JOK
19 03.02
IIUKJIOB JIJISL YIIPABIICHHUS https://m.edsoo0.ru/8al79elc
dbopManbHBIMU UCTIOTHUTEISIMU
PazpaboTka HECITOKHBIX
20 QITOPUTMOB C UCIIOJIb30BAaHUEM 10.02 bubnmoreka [JOK

IIUKJIOB M BETBJICHUN IS
ynpaBieHus: popMaIbHBIMU

https://m.edsoo.ru/8al179elc



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

HUCIIOJIHUTCIISIMUA

bu6mmoreka [IOK
21 B 17.02
PITOHEHIE AJTOPHIMOB https://m.edsoo.ru/8al7a06a
O000111eHNE U CUCTEMATU3 AL
3HaHu# 110 Teme «McnonauTenu u bu6mmoreka [IOK
22 24.02
QITOPUTMBI. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUN
93 SI3bIK TpOrpaMMUPOBAHUSI. 03.03
Cucrema nporpaMMHUpOBaHUs
24 [Tepemennsie. Onepatop 10.03
MIPUCBANBAHUS
o5 [TporpaMmmMupoBaHue TMHEWHBIX 17.03
AITOPUTMOB
26 Pa3zpaboTka nmporpamm, 24.03
COJIeprKalIiX OIepaTop BETBICHUS
27 Junanorosas oTaaaka nporpamm 07.04
28 [Tuka ¢ ycnoBueM 14.04
bu6mmoreka [IOK
2 7 21.04
o Humier ¢ nepenertoit 0 https://m.edsoo.ru/8al7ac4a
bu6nmoreka [JOK
30 28.04
ObpaboTka CHMBOIBHBIX AAHHbIX https://m.edsoo.ru/8al7ad6c
O06o011eHre U cucTeMaTu3alus
3HAaHUM MO0 TeMe «S3BIK
MPOTPaMMHUPOBAHUS bubnmoreka [JOK
31 05.05
[IpoBepounas pabota / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoBepoyHas
pabota
32 PesepBublit ypok. O60011IeHNE U 12.05 bubnuorexa [IOK



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

cucTeMaTu3anus 3HAaHUM U YMEHUN
1o Kypcy undopmaTtuku 8 kiacca /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edso0.ru/8al17b456

33

AHanu3 ajJirOpuTMOB.
Ornpenenenrie BO3MOXKHBIX
pe3yJIbTaTOB pabOThI aJIrOpUTMa
IIPU 33/1aHHOM MHOXECTBE
BXOJTHBIX JIaHHBIX

19.05

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

34

AHaIu3 alropuTMOB.
Ornpenenenre BO3MOXKHBIX
BXOJIHBIX JAHHBIX, TPUBOSAIINX K
JAHHOMY pe3yJbTaTy

26.05
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
1 ITo Teme «TeopeTrueckue 0CHOBBI HH(DOPMATHKID
11 [TosgcHsaTh Ha npuMepax pa3auyus MEXKIYy MO3UIMOHHBIMU H
' HETIO3UIMOHHBIMH CUCTEMaMM CUUCIICHUS
3anuchiBaTh M CpaBHUBAThH Iieibie ynciaa ot 0 go 1024 B pa3auyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHuss (¢ ocHoBanusimu 2, 8, 16),
BBITIOJIHSTH apu(PMETHICCKHE OTICPAIIMH HAJl HUMU
13 PackpbeiBaTh ~ CMBICII  TMOHSTUH  «BBICKA3bIBAHUE»,  «JIOTHMYECKAs
' OTIEPALIHSY, «JIOTHYECKOE BBIPAKECHUE)
3anuchIBaTh JJOTHYECKHE BHIPAXKCHUS C UCIIOJIB30BAHUEM U3 bIOHKIIHNH,
KOHBIOHKIIUM M OTPHULAHUS, ONPEACNIATh HCTUHHOCTb JIOTUYECKUX
14 BBIPOKEHHM, €CIIM W3BECTHBI 3HAYCHUS! UCTUHHOCTH BXOJAIIUX B HETO
MEPEeMEHHBIX, CTPOUTh TaONWIBI HWCTHHHOCTH JJIsi JIOTHUYECKUX
BBIPAKCHUI
2 ITo Teme «ANITOPUTMBI M IPOIPAMMUPOBAHKE)
PackppiBaTh  CMBICII  TIOHSTHH  «HCTIOJHUTEIbY»,  «AJITOPUTM»,
2.1 «mporpamMmay, TMOHUMAas pa3HUIy MEXKIy YHNOTpeOleHneM OSTux
TEPMHHOB B OOBIICHHOHN pedr U B HH(OpMATHKE
95 OnuceiBaTh NTOPUTM PEIICHHs 3a/ladll Pa3IMYHBIMH CIIOCOOaMH, B
' TOM YHCJIE B BHJI€ OJIOK-CXEMBI
CocCTaBnATh, BBIMONHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXXKHBIC
2.3 QITOPUTMBI C UCTIOJIB30BAHUEM BETBJICHUN W LUKIIOB ISl YIIPABIICHUSA
HCIIOJTHUTEIIIMHU
Hcnonp30BaTh KOHCTAaHTBI H  TEPEMEHHBIE PA3JHYHBIX  THUIIOB
2.4 (YUCIOBBIX, JIOTMYECKHX, CHUMBOJIbHBIX), a TakKKe COJepKallue HX
BBIPKEHMSI, HCTIOJB30BaTh ONepaTop MPUCBANBAHMS
25 Hcnonp3oBath MpH pa3paboOTKe MNporpamMMm JIOTUYECKHE 3HAYCHMUS,

Oonecpanru U BbIPAKCHUA C HUMU

2.6 AHaJII/ISI/IpOBaTL MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,




2.7

KaKuC pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJdaHHOM MHOKCCTBC HCXOIOHBIX

3HAa4YECHUHU

Co3maBaTh M OTJI@XHBATh NPOTPAaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Iackans, Java, C#, LlkonbHblii
AnroputMHYecKUi SI3BIK), peaNn3yIoIIe HECIOXKHbBIE aITrOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C HCIOJB30BAHUEM IIMKIOB H
BETBJICHUH, B TOM YHCIIE PEATN3YIOIINE IPOBEPKY ACTHMOCTH OJHOTO
IIEJIOT0 YUCIIa Ha APYTroe, IPOBEPKY HATypaJIbHOTO YKCIIa Ha IPOCTOTY,

BbIICTICHUS LIU(P U3 HATYPAIbHOIO YKCIia




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 TeopeTnueckre 0CHOBbI HHPOPMATHKU
Henosumonnele U MO3UIMOHHBIE CUCTEMbI cuucieHus. AndaBut. OcHOBaHUE.
11 Pa3pépuyTas ¢opma 3anucu uucna. IlepeBon B OECATUYHYIO CHCTEMY YHCET,
3allUCaHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JBonunas cuctema curcienus. [lepeBos nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cuctema cuucienus. [lepesoa
r YUCel M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JCCATUYHYIO CHUCTEMBI H
' obparno. IllectHanmarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
[IECTHAAATEPUYHON CHUCTEMBbI B JIBOUYHYIO, BOCBMEPUUYHYIO MU JICCSITHUHYIO
CUCTEMBI U 00paTHO
14 ApudmeTndeckre onepanuy B ABOUYHONU CUCTEME CUHCICHUS
Jlornueckue  BbIcKa3zbiBaHus.  Jlornueckue  3HA4eHUS  BBICKA3bIBAHMII.
DJleMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMS. JIOTMUYECKHE OIepaluu: «u»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (JIU3BIOHKIUS, JIOTHYECKOE
' CJIIOKEHHUE), «He» (Jorudyeckoe oTpurianue). [Ipuopurer JOru4ecKux oneparui.
OrnpeneneHne HWCTUHHOCTU COCTAaBHOTO  BBICKA3bIBaHUSI IPU  HM3BECTHBIX
3HAYEHHUSIX UCTUHHOCTH BXOJISIIIIUX B HETO 2JIEMEHTAPHBIX BHICKA3bIBAHUHN
16 Jlornueckue BoipakeHust. [IpaBuia 3anvcu goruueckux Bolpaxenuid. [loctpoenne
' TaOJIUI] HCTUHHOCTH JIOTUYECKUX BBIPAKEHHMA
1.7 Jlornueckwue 37eMeHThI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBAMH KOMITBIOTEpA
2 AJNTOPUTMBI ¥ POTPAaMMHPOBAHUE
91 [Tonsitne anroputma. VcmomHWTENMH anropuTMOB. AJTOPUTM Kak IUIaH
' yIpaBiIeHUS UCTIOJIHUTENIEM
95 CaotictBa anroputma. CriocoObl 3aMucu anropuTMa (CIOBECHBIH, B BHJIE OJIOK-
' CXEMBI, POTrpaMma)
AnropuTMUYecKre KOHCTPYKIMH. KoHCTpykiusi «ciemoBanue». JIMHEHHBIN
23 anroput™M.  OrpaHUYeHHOCTb  JUHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTb
' MPETYCMOTPETh 3aBUCUMOCTH TTOCIIEIOBATEIHHOCTH BBIMTOTHAEMBIX TEUCTBUI OT
VCXOJIHBIX JIaHHBIX
24 KoncTpykuus «BeTBieHHe»: TOJHAas W HenonHas ¢GopMbl. BeimoiaHenue u




2.5

HCBBITIOJIHCHHUC YCJIOBUSA (I/ICTI/IHHOCTB H JIOXHOCTb BI:ICKa3I>IBaHI/I}I). HpOCTBIe u
COCTaBHBIC YCJIOBUSA

KOHCTPYKI_[I/IH «IOBTOPECHUC): HUKIBLI C 3aJaHHBIM YHCIOM HOBTOpCHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OuKJIa

2.6

Pazpabotka mns GopManbHOTO WCHOTHHUTENsS AIrOpUTMa, HPHUBOJSIIETO K
TpeOyeMOMy pe3yibTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJITOPUTMOB C UCIOJIb30BAHUEM IIMKJIOB M BETBJICHHM IS
ynpapieHus (GOpMaibHBIMU  UCHOJHHUTENSMU. BBINOIHEHHE aNropuTMOB

BPYUYHYIO U Ha KoMnbloTepe. CHHTaKCHUYEeCKUE U Jorndeckue omuoOku. OTkassl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIid
Anroputmuueckuit f3pik). CucremMa NporpaMMHpPOBAHUS: PEAAKTOpP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATUUK

2.8

HCpCMCHHaﬂZ TUII, HMA, 3HA4YCHHC. HGJIBIG, BCIICCTBCHHBIC W CHMBOJIbHBIC

[IEpEMEHHbIE

2.9

Omneparop mnpucBauBaHus. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HUX
BbIurciaeHus. Onepanyy ¢ LEeabIMU YUCIaMU: LEIOUYUCICHHOE JEeJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OAHOI'O ICJIOro 4ucia Ha Apyroe

2.10

2.11

BerBnenus. CocraBHble YyciaoBHsI (3alMCh JIOTMYECKMX BBIpQXEHHM Ha
U3y4aeMOM s3bIKe NMporpaMmMupoBaHus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JIBYX, TPEX U 4eThIpEX umucell. PeleHne KBaJpaTHOrO ypaBHEHUsI, UMEIOIETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOFOBa}I OTJIalKa IIporpaMMm: IMomaroBO€ BbIITOJIHCHUE, ITIPOCMOTP 3HA4YCHHUH

BCJIMYHH, OTJ'I&)IO‘IHBIﬁ BBIBO/I, BI)I60p TOYKH OCTaHOBa

2.12

2.13

2.14

2.15

uxn ¢ yecnouem. Anroputm EBkinza i1 HaX0KI€HUsI HAUOOJIBIIEro 00IIero
JENUTENs IBYX HATypalbHBIX yucell. Paz0oueHne 3amucu HaTypaibHOTO YKCHa B
MO3UIIMOHHON CHUCTEME€ C OCHOBAaHMEM, MEHBIIMM WIH paBHbIM 10, Ha

OTJeNbHbIE IIU(PBI

[{ukn ¢ nepeMeHHOW. AJITOPUTMBI TPOBEPKH JIEIUMOCTH OJIHOTO IIEJIOT0 YHCIIA

Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKcia Ha IPOCTOTY

OO6paboTka CHMBOJIHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonpHAsT 00paboTka cTpok. [loacdY€T YacTOTHI TOSIBJICHHS CHMBOJA B
cTpoke. Berpoennsie pyHKImu 1yt 00pabOTKU CTPOK

OnpezneneHre BO3MOXHBIX Pe3yJbTaTOB pabOTHl aJrOpUTMa MPU 33TaHHOM
MHOXECTBE BXOIHBIX IaHHBIX, ONpPEIEIEHNEe BO3MOXKHBIX BXOJHBIX JaHHBIX,

IIPUBOAAIIMX K TaHHOMY pe3yJIbTaTy




ITPOBEPSEMBIE HA OI'D 110 HTHOOPMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

1

11

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoanns Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

Bnanenne OCHOBHBIMH  TOHATHUSIMH: HWHQOpManus, Iepeaaya,
XpaHeHue u 00paboTka WHpOpPMAINH, aNTOPUTM, MOJIEIH, ITUGPOBOKH
OPOAYKT W HMX HUCIOJB30BaHWUE JIJIS PEIICHUS y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

Bnagenue mMOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OliCpalu:d,

JIOTUYCCKOC BBIPA)KCHUC

VYMmern

2.1

2.2

2.3

2.4

2.5

YMeHue omnepupoBaTh EAMHHULAMH HW3MEpeHUs HH()OPMAIIOHHOTO

00BéMa u CKOpPOCTH Iepeaadn JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble unciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMaX CUUCIICHHS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

YMmenue KOOAUPOBATL M JIOCKOAUPOBATH COO6H_IGHI/I}I IO 3aJJaHHBIM
IpaBHJIaM; ITOHMMaHHEC OCHOBHBIX IMPUHIUIIOB KOAWPOBaHUA
I/IH(i)OpMaLII/II/I paSJ'II/I‘-IHOI\/'I IMpUpOAbI: TCKCTOBOI\/'I, rpatimqecxoﬁ, ayauo
YMeHne 3ammMchIBaTh JIOTHYECKHUE BBIpAXKXCHUA C HCIIOJB30BaAHUEM
AU3BIOHKIWHY, KOHBIOHKIIUU W OTpULIAHHA, OIPCACIIATL UCTHHHOCTH
JJOTHYCCKHUX BI)Ipa)KeHI/II\/'I, €CJIM HM3BCCTHBI 3HAUYCHUSA MCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTH AOJIA
JJOTHYCCKHUX Bblpa)KeHHﬁ; 3alUCbIBaTh JIOTHYCCKUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMeHHE COCTaBIsATh, BBINONHATH BPYYHYIO MU Ha KOMIIBIOTEpE
HECJIO)KHBIE  QJITOPUTMBI NI YOPABJICHUS  WCIIOJHHUTEISIMH
(Uepenamika, YepTE&XHUK U Jpyrue); cO3/1aBaTb M OTJIAKUBATH
IpOrpaMMbI Ha OJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IkonpHBIE AnTOpUTMHUYECKUH  SI3BIK),

pean3yIolue HEeCIOXKHbIE aIrOPUTMbI 00PaOOTKH YUCIIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUECM IHUKIIOB U BCTBHGHHﬁ; YMCHUC p8.36I/IBaTI: 3aJa4un
Ha 1nmoJ3ajgadun, UCII0JIb30BAaTh KOHCTAHTEI, IICPEMCHHBIC W BBIPAXKCHUA
Ppa3IMIHbIX THUIIOB (‘II/ICJIOBLIX, JOTUYCCKUX, CI/IMBOJIBHBIX);
AHAJIIM3UPOBATH Hpe,Z[J'IO)KeHHHﬁ AJIrOpUTM, OIPCACIATh, KaKHeC
pPE3yJabTaTbl BO3MOKHBI IIPU 3aJJAHHOM MHOXCECTBEC HCXOAHBIX

3HAa4YCHUH

YMeHue 3anucatb Ha M3y4aeMOM  SI3bIKE IPOrPaMMHPOBAHUS
ITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOIO LIEJIOr0 YMcia Ha JAPYroe,
MPOBEPKU HATYpaJbHOTO YKCIAa Ha MPOCTOTY, BbLIEICHUS LUbp U3
HAaTypaJIbHOTO YHCJIa, MOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIbHOCTH

BiageHne yMEHHEM OpHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKTYpe
GaitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO34aBaTb, KOIIHUPOBATb, IMNCPEMCIIATH, NCPCHMCHOBBLIBATD,

YAAIATb U apXUBUPOBATH (baﬁﬂbl H KaTaJloru

BJ'Ia,Z[eHI/Ie YMCHUSIMHU U HABBIKAMU UCIIOJIB30BAHUS I/IH(bOpMaI_[I/IOHHBIX
N KOMMYHUKAIIMOHHBIX TEXHOJIOT Uit A1 TOUCKA, XpaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3JIM4HbIX BUJOB I/IH(I)OpMaI_II/II/I

YMeHne BRIOMpATh CIIOCOO MPECTABICHUS JAHHBIX B COOTBETCTBUU C
MOCTaBIIEHHOW 3a/jaueil (Tabnuibl, cXeMbl, TpadUKu, AUArPaMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  TPOTPAMMHBIX  CPEJICTB

00paboOTKU JaHHBIX

VYMmenue ¢opmanuzoBaTb U CTPYKTYpPHUpPOBaTh  MH(OpMALHIO,
UCIIONIB3YSl DJEKTPOHHBIE TaOMUIBI Il O0OpaOOTKM, aHAW3a U
BU3YyaJM3allMi YHWCJIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIJCICHUEM
quana3zoHa TaONMIbl U yHOPSAOYMBAaHHUEM (COPTUPOBKOM) €ro
AIIEMEHTOB; YMEHUE MPUMEHSTh B 3JEKTPOHHBIX TaOIMIaXx (OpPMYIIbI
JUIsl  pacy€ToB €  HCIOJb30BAaHHMEM  BCTPOEHHBIX  (YHKUUH,
a0COIIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJipecaliiy; UCI0JIb30BaTh
AIIEKTPOHHBIE TAOJUIBI JJISi YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3aavax U3 PasHbIX IMPECAMCTHBIX oOacreit




INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D I1O

NH®OPMATHUKE

Koxa

HHHPar##H##1.1

1.2

2.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Hudposas rpaMoOTHOCTH

@aiinel 1 manku (katasnorw). [IpuHIMNBI MOCTpoeHUs ¢GanlIoBBIX
cuctem. [TonmHoe ums aiina (manku). [TyTs k daiiny (mamke). Pabora ¢
¢daiinaMu W KaTaJoraMM CpEICTBAMHU OINEPALMOHHOW CHCTEMBbI:
co3JlaHKe, KOITMPOBAHHE, IIEpEeMEIIeHUE, IEPEHMEHOBAHNE U YAAJICHHUE
¢daiinoB u manok (karaioroB). Tumbl (aitnoB. CBoiicTBa (aitios.
@aiinoBeiii MeHemxep. [lowck (aiioB cpeAacTBaMu ONEPAITMOHHON

CHUCTCMBbI

O6benuHenne KoMneioTepoB B ceTb. CeTh MHTepHeT. Beb-cTpanuia,
BeO-caiiT. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. I[louckoBbie
cuctembl. [louck wuHboOpManuu 0O KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JlocTOBEpHOCTh MH(POpPMALUHM, MOJYYCHHOH U3

Wurepnera. IP-agpeca y3noB. CereBoe XxpaHeHUE JaHHBIX
Teopernueckue 0OCHOBBI HH(OPMATUKH

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTh ONHCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbIN angaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAIMIA)
(buxcupoBaHHOM JIUHBI B ABOMYHOM aindasute. I[IpeoOpazoBanue
moboro andaBuTa K JBOMYHOMY. KoIM4ecTBO pas3IMYHBIX CIIOB
(uKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(aBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JIpyrom aindaBute, KogoBas Tabnuia, nekoauponanue. Konuposanue
TekcToB. PaBHOMepHBIH koa. HepaBHOMepHbIit ko1, Koguposka ASCII,
Bocemubutable KOmupoBku. [lomstne o xomupoBkax UNICODE.,
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMepHOro koja. MHdopmannonHblil 00bEM TeKCTa

2.2

Nudopmannonnsiii 00bEM HaHHBIX. BUT — MuHUManbHas eauHHIA
KoJn4yecTBa MH(GOpMAIMKU — JTBOMYHBIN pa3psn. EnuHuIb n3MepeHus
nHpOpManMOHHOTO 00bEéMa MaHHBIX. buT, OaiiT, KMI00aNT, Meradaur,

rurabaiit. CKOpocTh nepeaadn NaHHbIX. EAMHUIIEI CKOPOCTH Tepeaadn




JAaHHBIX

2.3

KomupoBanue mBera. llBeroBeie monenu. Momenr RGB. T'myOuna
koaupoBanus. [lanutpa.

PacTtpoBoe u BEKTOpHOE TpeACTaBieHHE W300pakeHUi. [lukcenb.
Onenka wuHOpMaMOHHOTO O00bEMa rpaduuecKux HaHHBIX IS

pacTpoBOro u300paxeHus

2.4

2.5

2.6

Konuposanue 3Byka. PaspsnHocTs M yactora 3anucu. KomudecTtso
KAHAJIOB 3aIIMCH.
OLIGHKa KOJIMYCCTBCHHBIX MMAPaMCETPOB, CBA3AHHBIX C IMTPECACTABICHUCM

U XpaHEHHEM 3BYKOBBIX (pailioB

Heno3unuonHble U TMO3UIMOHHBIE CUCTEMBl CUYUCIEHUA. Al(aBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
NECSATUUHYI0 CHCTEMYy 4HCeNl, 3allCaHHbIX B JIPYTUX CHCTeMax
CUMCIICHUS.

PumMmckas cucrema cuucieHus

JIBonuHas cucrteMa cuuciieHus. [lepeBo nenpix yucen B mnpeaenax ot
0 nmo 1024 B nBOMYHYIO CUCTEMY cUMClieHUs. BocbMepuuHas cuctema
cunciienus. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMYHYIO U
JecSITHUHYI0 cucTteMbl u oOpatHo. lllecTHaamarepuuHas cucrema
curcienus. IlepeBox wyumcen W3 MICCTHAAIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTeMBI U 0OpaTHO.

ApudmeTrrueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

2.7

Jlorndeckne BBICKa3bIBaHUS. Jlormueckne 3HA4YEeHUS BBICKA3LIBAHHWH.
DneMeHTapHble U COCTaBHBIE BbICKa3bIBaHMs. Jlornueckue omnepanuu:
«1» (KOHBIOHKIIMS, JIOTUUYECKOE YMHOXKEHHE), «UIn» (JAU3BIOHKITUS,
JIOTUYECKOE CIIOXKEHHE), «Hey (Jorumueckoe oTpuiianue). [Ipuopurer
Joruyeckux omnepanuid. OnpeneneHue HCTUHHOCTH — COCTaBHOI'O
BBICKA3bIBAaHHUS, €CJIM H3BECTHHI 3HAYEHHS HCTUHHOCTH BXOIAIIUX B
HEr0 DJJIEMEHTApHBIX BBICKAa3bIBaHMWIl. JIOrMyeckue BBIPAKEHUS.
[IpaBuna 3amucu JOTHYECKHX BbIpakeHuid. I[locTpoeHue TabmuIl

HUCTHUHHOCTH JIOTHYECCKHUX BI)Ipa)KeHI/Iﬁ

2.8

2.9

Jlormyeckne »3IEMEHTBHI. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBaMH
KOMITIBKOTCPaA
HerepLIBHLIC U  JOUCKPCTHBIC MOJACIIN. HMMuTaliuoHHBIE MOMCIH.

Hrpossie momenu. OleHKa aJeKBAaTHOCTH MOJCIH MOJACIUPYEMOMY




OGBGKTy " [eJjisiM MOJCIIUPOBAaHUA

2.10

Tabnuunsie Mogenu. Tabnuua Kak mpeacTaBiIeHue OTHOMIEHHUS. bas3bl
naHHpIX. OTOOp B TabuuLe CTPOK, YIOBJIETBOPSIOIIMX 3aJaHHOMY

YCIIOBUIO
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2.12

I'pad. BepunHa, peobpo, IyTh. OpueHTHpOBaHHbIE 51
HeopueHTUpoBaHHbIe rpadbl. JyimHa (Bec) pebpa. BecoBas marpuia
rpada. nuHa myTu Mexay BepmnHamu rpaga. [lorck onTuManbHOTO
nyTtu B rpade. HayanpHas BepiinHa (MCTOYHUK) U KOHEYHAs BEpILKHA
(cToK) B opueHTHpPOBaHHOM Tpade. Brruncienne Koau4ecTBa myTen B

HaIlpaBJICHHOM alTUKJIMYCCKOM rpa(be

Hepeso. Kopenb, BepiuHa (y3en), muct, pedpo (ayra) nepea. Beicora
nepeBa. [lognepeBo. Ilpumepst ucnonb3oBaHusi nepeBbeB. [lepebop

BapruaHTOB C IIOMOIIIBIO ACPCBA

AJNTOpUTMBI ¥ IPOIPaMMHUPOBAHKE

3.1

3.2

CpoiictBa anropurMa. CrnocoObl 3amucu ajaropuTrMa (CJIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHne alropuTMOB U TIPOTPAMM C UCTIOIB30BAHUEM BETBIICHHIA,
LIMKIOB W  BCIIOMOTATENbHBIX  QJITOPUTMOB  JJI  YIpPaBICHUS
ucnionautenem  (Pobor, UYepemamka, UYepTé&xHuk u  Apyrue).

Brimonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC

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

Cucrema  mpOrpaMMHUPOBAaHHUSA:  pPEHAKTOP  TEKCTa  MpOrpamw,
TPAHCISATOP, OTIATIHK.

[lepemennas: tum, wums, 3HaueHue. llenble, BelleCTBEHHBIE U
CUMBOJILHEIC TIEPEMCHHBIE.

Omneparop mpucBauBaHus. ApUPMETHUYECKHE BBIPAKCHHSI U TMOPSIOK
X BbaHciacHUS. Omnepanud C TENBIMH YUCIIAMHU: IICJIOYHCICHHOE
JelieHne, OCTaTOK OT jeneHusi. BerBnenus. CocTaBHBIE YCIOBUS
(3amUch  JIOTHYECKUX  BBIPQKCHHA  HA  HM3y4aeMOM  SI3BIKE
nporpaMMmupoBanus). Haxoxnenne MUHIMyMa

¥ MaKCUMyMa M3 JIBYX, TPEX M YETHIPEX ducell. PemenHne KkBajapaTHOTO
ypaBHEHHUs, UMEIOIIETO BeIIeCTBEHHbIE KOpHHU. L[uknm c ycrnoBuewm.
Anroput™m EBKkiuaa uist HaX0KIEHUS HAMOOJBIIETO 00IIero ASIUTEIs

ABYX HATypaJIbHBIX YHCCII. Pa30uenue 3anucu HaTypaJbHOTO 4YUCJia B




3.3

MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
otnenbHble MUGPHL. LUKT ¢ mepeMeHHOH. ANTOpPUTMBI TTPOBEPKHU
JETMMOCTH OJIHOTO II€JION0 YKCIIa Ha APYroe, MpOBEPKHU HATYPaTbHOTO

YucCiia Ha IIpOCTOTY

O6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)
nepemennble. [locumBosbHAasE 00paboTka cTpok. [logacuér wacToTsl
TOSIBIICHHSI CUMBOJIA B CTpOKe. BeTpoeHHbie GpyHKIMU 17151 00paboTKH

CTPOK

3.4

OmnpeneneHne BO3MOXHBIX pPE3YyJbTaTOB padOThl alropuTMa Mpu
JAHHOM MHOJKECTBE BXOJHBIX JaHHBIX, OIPEJCICHHE BO3MOKHBIX

BXOAHBIX JAHHBIX, IPUBOJAININX K JAHHOMY pPC3YyJIbTaTy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBineHue # OTHaJKa MPOrpPaMM, PpEATH3YIOIIUX THUIIOBBIC
QITOPUTMBI 00PaOOTKM OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, Ha OJHOM
u3 s3uIk0B nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
konpHBIH ~ ANropuTMUYECKHM  SI3bIK): 3alOJHEHHE YHUCIOBOTO
MaccuBa CIIy4ailHBIMH YHCJIaMH, B COOTBETCTBUU C (OPMYIJION HIIU
myTéM BBOJA YHCEN, HAaXOXKJIEHUE CYMMbl D3JEMEHTOB MAacCHBA,
JIMHEWHBIN MOUCK 33JaHHOTO 3HAYEHUs B MACCUBE, MOJCUYET JIEMEHTOB
MaccuBa, YJIOBJIETBOPSIONIMX 3a/JlaHHOMY YCIIOBUIO, HaXOXJIECHHE
MUHUMAIBHOTO (MaKCHUMAallbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTKa TMOTOKAa JaHHBIX: BBIYHMCIEHHWE KOJIMYECTBA,
CYMMBI, CpeIHETo apuMeTUIeCcKoro, MHUHHUMAJIBHOTO u
MaKCUMaJbHOTO  3HAUYEHHUs  DJIEMEHTOB  IOCJEI0BaTEeIbHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIOBHIO

3.6

Vupasnenue. Curnan. OOpatnHast cBsizb. [lonydyeHue cuUrHajIoOB OT
M (POBBIX JATYUKOB (HAIPUMEp, KacaHUsl, PaCCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS TMPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax
yOpaBlIeHUS] TEXHUYECKUMHU YCTPOWCTBAMHU C TMOMOIIBIO JAaTUYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE

NudopmaninoHHble TEXHOJIOTUH

4.1

TexkcToBble JOKYMEHTHI M HUX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuIa,
a03a11, CTpoka, CIIOBO, CHMBOJI).
TekcTOBBIM MPOLECCOP — MHCTPYMEHT CO3/aHMsI, PEIaKTUPOBAHMS U

(bOpMaTI/IpOBaHI/I}I TCKCTOB. HpaBI/ma Ha6opa TCKCTA. Pe,[[aKTI/IpOBaHI/IC




4.2

tekcTa. CBoiictBa cumBoioB. lpudt. Tuner mpudros (pybraensie, ¢
3aceykaMu, MOHOIIMPUHHBIE). [TomykupHOE U KypCUBHOE HauepTaHUE.
CpoiicTBa a03ameB: TpaHHIb], a03alHBIA  OTCTYN, HWHTEpPBa,
BbIpaBHUBaHMe. [lapameTpsl cTpanunbl. CtriieBoe (opMaTupoBaHUE.
CrpykrypupoBanue HHGOPMAIMM C TOMOIIBIO CIIMCKOB M TaOJIHII.
MmuoroypoBueBble crnucku. JloOaBneHue Tabnuii B TEKCTOBBIE
JTOKyMEHThl. BcraBka u300pakeHHII B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wn300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIN
JTOKYMEHT auarpamm, (GopMmyl, HyMepalud CTPaHUI], KOJOHTHUTYJIOB,
CCBUJIOK U JPYTHX 3JIEMEHTOB

PacrtpoBbie pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.
Omnepanyu penakTHPOBAaHUS TpapUUECKHMX OOBEKTOB, B TOM YHCIE
nudpoBeIX GoTorpaduii: M3MEHEHHE pa3Mepa, 0O0pe3Ka, IOBOPOT,
OoTpakeHHe, pabora ¢ obnacTsMu (BbIICICHHE, KOMUPOBAaHUE, 3AJIMBKA
LIBETOM), KOPPEKIMs IIBETa, SAPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEIICTBAMHU
TEKCTOBOT'O IMpolleccopa WM JAPYTUX MporpaMM (TPUIOKEHUI).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

4.3

4.4

[ToaroroBka MynbTUMeIUNHBIX Npe3eHTauuid. Cnaiin. Jlo6aBineHue Ha
clai Tekcta M m300pakeHwil. PaboTa ¢ HECKOIBKMMH craiiiaMu.
JloGaBrnieHne Ha Cclai ayJIdOBU3YaJIbHBIX JaHHBIX. AHUMAaIMs.

I'mnepccesblnku

Tunel JaHHBIX B slUEHKaX AJNEKTPOHHOW Tabmuibl. PenakTupoBaHue u
dbopmatupoBanre Tabiuil. BcerpoeHHble (QYHKIMM IS TOMCKA
MakcUMyMa, MHHHUMYMa, CYMMBbl W CpeIHero apupMeTH4ecKOoro.
CopTupoBKa [aHHBIX B BBIJCICHHOM JuanaizoHe. Iloctpoenue
auarpaMMm  (THCTOrpamMma,  KpyroBas — JuarpaMma,  Toud€yHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

konupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIIaHHAs apecalus

4.5

VYcnoBHBIE BBIUUCIEHUS B AJEKTPOHHBIX TaOnuiax. CyMMUpOBaHUE U
MoACYET 3HAYEHHH, OTBEYAIOIIMX 3aJaHHOMY YycioBuwo. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYuWCIEHHOE MOJACIMpPOBAHUE B

QJICKTPOHHBIX Ta6J'II/II_[aX







