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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no nHpopMaTUKE HA YPOBHE OCHOBHOTO 00OIIIETO 00pa30oBaHUs
COCTaBJicHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pasoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero oOpa3zoBaHus,
npencraBieHHbix B @I'OC OO0, a takxe denepaibHOil paboueil mporpaMmMbl
BOCTIMTAHMS:

e ®enepanpHblii 3ak0H «00 oOpazoBanuu B Poccuiickoit deneparuny»
Ne273-®3 ot 29.12.2012 ¢ usmenenusamu, B ToM umuciie @3 Ne371 — @3
ot 24.09.2022.

o [lpuxa3sr MunucrepcrTsa npocsemenus Poccurickon denepannu:

006 yrBepxkaeHNU (hemepabHOTO TOCYIapCTBEHHOTO 00pPa30BATEIBHOTO
CTaHJapTa OCHOBHOTO o011iero oopaszoBanusi: ot 31 mas 2021 1. Ne 287 (B
JEUCTBYIONICH pelaKIu)

e OO0 yrBepkneHun (emepanpbHOW  00pa30BaATENLHON  MPOTPAMMBI
OCHOBHOTO 00111ero oopaszoBanus: ot 18.05.2023 Ne 371 (netictByromas
peaaKius)

e O BHeceHUM U3MEHEHUW B HEKOTOpblE TMpUKazbl MUHUCTEPCTBA
npocBemienus Poccuiickoii ®eneparuu, Kacaromuecs ¢eaepaabHbIX
o0OpasoBaTelbHbIX MPOrpaMM HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIIETO,
cpennero obmiero odpazoanus: ot 09.10.2024 Ne 704

o [lonoxenue o padoueil mporpamMmme y4eOHOTO MpeamMeTa, yueOHOTro Kypca
(B ToM uymucne Kypca BHeypouHoll aestenbHocTH) MOY CIII Ne83
LenTpansHoro paiiona Bosrorpaga»

[Iporpamma mo wuHpopMaThKe MAET MpEACTaBICHUE O MesX, oOIen
CTparerud OOYy4YeHHs, BOCHUTAHUS M DPA3BUTUS OOYYaAIOIIUXCS CpPEICTBAMU
nH(pOpMaTHKU Ha 0a30BOM YpOBHE, YCTaHABIMBAET 00s3aTE€NIbHOE MPEAMETHOE
COZIepXKaHue, MPENyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3fesaM U TEMaM.

[Iporpamma 10 wuHOpMaTHKE OINpeAeNseT KOJIUYECTBEHHbIE U
KaueCTBCHHBIC XapaKTEPUCTHKU Y4eOHOro MaTepuaja i KaXIOoro roja
W3y4EHHs, B TOM YHCIIE U1 COIAEPKATEIBHOTO HAIIOJIHEHUs Pa3HOro BHIA
KOHTpOJISL  (IIPOMEXYTOUHON aTTecTaluyd OO0YYaroIIMXCsl, BCEPOCCHUICKUX
IPOBEPOYHBIX PAabOT, TOCYIapCTBEHHONW UTOTOBOW aTTECTALIUN).

[IporpaMmma 10 wuHOpMaTUKE SABISIETCS OCHOBOM ISl COCTaBJICHUS
aBTOPCKUX Y4EOHBIX MpOrpamMM, TEMAaTUYECKOTO IUIAHUPOBAaHUS Kypca
YUUTEIIEM.

Hensstmu  u3ydyeHuss HMHPOPMATUKM HAa YpPOBHE OCHOBHOTO OOILIEro
0o0pa3zoBaHus SBISIIOTCS:

dbopmupoBanue OCHOB MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH HMHPOPMATUKH, TOCTHKEHUSIM



HAYYHO-TEXHUYECKOr0 IMporpecca U OOIIECTBEHHOW TMPAKTUKH, 3a CYET
pa3BUTHS MIPEACTABICHUN 00 MH(OPMAIIMK KaK O BaKHEUIIEM CTPAaTErH4eCKOM
pecypce pa3BUTUSL JIMYHOCTH, TOCYAapcTBa, OOIIECTBA, MOHUMAHUS POJU
MH(POPMAIIMOHHBIX IIPOLIECCOB, UH(POPMAIIMOHHBIX pecypcoB U
UH(OPMALIMOHHBIX TEXHOJIOTMM B YCIOBUAX UU(PPOBOM TpaHCHOpMALIMU
MHOTHUX c(ep KU3HU COBPEMEHHOIO OOIIECTBA;

o0ecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMUYECKOTO
MBILUICHNS KaK HEOOXOIHWMOTO YCJIOBHUS MPO(EeCcCHOHATbHON IESTEIbHOCTH B
COBPEMEHHOM HMH(OPMAIMOHHOM OOIIECTBE, MPEIOIaraloero crnocooOHoCTh
oOyyaroiierocsi pa3OuBaTh CIOXKHBIE 3a7adyd Ha OoJjiee MPOCThIE MOJ3adauH,
CpPaBHMBATh HOBBIE 33Ja4M C 33Ja4aMH, PELIEHHBIMHU PaHEE, ONPEAEIATh LIaru
JUTSL IOCTHOKEHUS pe3ysIbTaTa U Tak Jajee;

dbopMupoBaHUE W pa3BUTUE KOMIIETEHIIMM oOydarouuxcsi B 00JacTu
MCIIONIb30BaHUSl HMH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM
yyclie 3HAHWW, YMEHHH W  HaBBIKOB paboTel Cc  uH(pOpMaiuei,
OpOrpaMMHUpPOBaHUS, KOMMYHUKAllMd B COBPEMEHHBIX LHM(PPOBBIX Cpelax B
yCIOBHUSIX  oOecriedyeHuss  MHGOPMAIMOHHONM  O€30MacHOCTH  JIMYHOCTH
oOyyarolerocs;

BOCIIUTAaHUE OTBETCTBEHHOT0 U  M30UpaTEIbHOTO  OTHOLIEHUS K
UH(pOpMAIK C YYETOM MPABOBBIX U ITUUECKUX ACHEKTOB €€ PaclpoCTpaHEeHHUs,
CTPEMJICHUSI K TIPOJOJDKEHHIO OOpa3oBaHUsS B OOJACTH WHQPOPMAIIMOHHBIX
TEXHOJIOTUH U CO3UJATEIBbHOM JESITEIbHOCTH C TPUMEHEHHEM CPENICTB
UH(GOPMAIIMOHHBIX TEXHOJIOTUH.

HNudopmarrika B OCHOBHOM 00IIEM 00pa30BaHUU OTPAXKAET:

CYyLIIHOCTh HMH(GOPMATUKU KaK HAYyYHOM JUCHMIUIMHBI, H3ydarouien
3aKOHOMEPHOCTH IPOTEKAHHUS U BO3MOXXHOCTHU aBTOMaTU3allN
MH(OPMAIIMOHHBIX MTPOIECCOB B Pa3JIMYHbBIX CUCTEMAX;

OCHOBHBIE  O0JIACTHM TNPUMEHEHUS HWH(POpPMATUKHU, TPEKIE BCETO
UH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJIECHUE U COLUATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA  XapakTep WHGOPMATHKA U HH(DOpPMaIMOHHON
NEATENbHOCTH.

N3yuenne wWHQOpPMATUKM OKas3blBa€T CYIIECTBEHHOE BIUSHUE Ha
(opMupOoBaHHUE MHPOBO33pEHUS OOYYAIOIIETOCs, €ro >KHU3HEHHYIO MO3UIUIO,
3aKJIaJbIBAET OCHOBBI IMOHUMAHUS MPUHUUIIOB (YHKIMOHUPOBAHUS H
UCMOJb30BaHUsI ~ MH(MOPMALMOHHBIX  TEXHOJOTMH  KaKk  HEOOXOAMMOro
MHCTPYMEHTA MPAKTUYECKH JHOOOW NeATENbHOCTH W OJHOro M3 Haubolee
3HAYUMBIX TEXHOJIOTMUYECKMX JOCTM)KEHUI COBPEMEHHOM LMBHJIMA3AIMU.
MHorue mnpeAMETHbIE 3HAHMSI W CIOCOOBI  JESATENIbHOCTH, OCBOEHHBIE
O0Oy4aloLMMUCS TPU W3y4YeHUU WH(OOPMATHUKU, HAXONAT MPUMEHEHHE KakK B



paMkax 00pa30BaTENbHOIO MPOILEcCca, TaK U B UHBIX JKU3HEHHBIX CUTYalUsX,
CTaHOBSTCSl 3HAYUMBIMU i1 (POPMUPOBAHUSA KAdyeCTB JIMYHOCTHU, TO €CTh
OPHUEHTHPOBaHBl Ha (OPMHUPOBAHUE METANPEAMETHBIX H JIMYHOCTHBIX
pe3yJbTaTOB 00yUECHHUS.

OcHoBHbI€ 3a1aun yueOHoro npeamera «MHpopmarukay — chopMupoBaTh
y 00yJarouuxcsi:

NOHUMAHHUE MPUHIUIIOB YCTPOMCTBA U (YHKIIMOHHUPOBAHUA OOBEKTOB
U(GPOBOr0 OKPYKEHUsI, MPEACTABICHUS 00 UCTOPUHU M TEHACHIMSIX Pa3BUTHUS
uH(pOpMaTHKH Tteproa udpoBoi TpaHCHOPMALIMK COBPEMEHHOTO 00IIECTBA;

3HAHMSI, YMEHUSI U HABBIKM T'PaMOTHOW MOCTAaHOBKHU 3a]1ay, BO3HUKAIOIINX
B IPAKTUYECKOM  NEATENbHOCTH, JUII WX pEHIeHUus C  IOMOUIBIO
MH(POPMAIIMOHHBIX TEXHOJOTMH, YMEHHS M HaBblIKM (HOPMAIM30BAHHOIO
OIKCaHUs OCTABJICHHBIX 3a/1a4;

0a3oBbie 3HaHMUS 00 MHGOPMAIMOHHOM MOJEIMPOBAHUHU, B TOM YHCIE O
MaTeMaTHu4eCcKOM MOJEIIMPOBAHNH;

3HaHUE OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYp U YMEHHE NMPUMEHSTH 3TU
3HAHMS JUIsl IOCTPOCHHUS AITOPUTMOB PELIEHUs 337ad MO MX MAareMaTHYeCKUM
MOJEIISIM;

YMEHHUS M HaBBIKM COCTaBJIEHMsI MPOCTBIX MPOrpaMM IO MOCTPOSHHOMY
QITOPUTMY Ha OHOM U3 SI3bIKOB IPOrPaMMHUPOBAHUs BEICOKOT'O YPOBHS;

YMEHHUA W HaBBIKK 3()()EKTHBHOrO HCIOIB30BAHUS OCHOBHBIX THIIOB
OpPUKIAJHBIX ~ OporpamMM  (MpWIOKEHUH)  OOLIEro  Ha3HAuYeHUs U
MH(GOPMAIIMOHHBIX CUCTEM JI PELICHHUS C UX MOMOIIbIO MPAaKTUYECKUX 3ajad,
BJasieHne 0a30BbIMM HOpMaMHM WH(OPMAIIMOHHOM 3THUKHU W TpaBa, OCHOBaMU
nH(popMalMOHHON 0€30MMacCHOCTH;

YMEHUE  T[PAMOTHO  HMHTEPHIPETHPOBATH  PE3YyJbTaTbl  PEIICHHS
MPAKTHYECKUX 33[a4 C MOMOIIbI0 WH(OPMAIIMOHHBIX TEXHOJOTHH, TPUMEHSThH
HOJyYEHHBIE PE3YJIbTAThl B IPAKTUUECKOM 1€ATENbHOCTH.

[lenu m 3agaun u3ydyeHUs: MHPOPMATHKU HA YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHUsl OINPEAEISIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHUS Y4YEOHOIo
IpeIMETa B BUJIE CIAEAYIOIINX YETBIPEX TEMATUUECKUX PA3ACIIOB:

1 poBasi IpaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI MH(POPMATUKH;

aJITOPUTMBI ¥ TIPOTPAMMUPOBAHHUE;

MH(OPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzydyenue nudopmaruku Ha 6a30BOM ypOBHE OTBOJUTCS B 8 Kilacce —
34 gaca (1 yac B HezielIO).



COILEPKAHUE OBYUEHUA

8 KJIACC

Teopernueckue 0CHOBbI HH(POPMATHKH

CucremMbl CUNCIICHUSA

Hemno3uimonuble W TO3WUIMOHHBIE CHUCTEMBbI cuuciieHus. AJmdaBur.
OcunoBanue. Pa3Bépuyras Qopma 3amucu uwmcna. [lepeBon B AecITHUHYIO
CUCTEMY YHCEJI, 3aMUCAHHBIX B JIPYTUX CUCTEMaX CUUCIICHHUS.

Pumckas cucrema cuncClIeHHUS .

JBonuHas cucrema cuucnenud. [lepeBoj menbix uncen B npenenax ot 0
1o 1024 B nBonuHyr0 cucteMy cuuciienus. BocbMepuuHas cucteMa CUMCIICHHUS.
[lepeBon umcen W3 BOCBMEPUYHOM CHCTEMBI B JABOMYHYID U JECATHUYHYIO
cuctemMbl u oOpatHo. lllectHanuarepuynasi cuctema cuucieHus. I[lepeBon
Yucel M3 IIEeCTHAALATEPUYHOW CHCTEMBI B JIBOUYHYIO, BOCBMEPUUYHYIO H
JECATUYHYIO CUCTEMBI U 00OPaTHO.

ApudmMernueckue onepai B JBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThI MATEMATUY €CKOI JIOTUKHU

Jlormueckue BbICKa3biBaHMs. Jlornueckne 3HAYEHUS BBICKA3bIBAHUIA.
DJIEeMEHTapHbIE U COCTABHBIE BBICKa3biBaHUA. Jlornueckue omnepamuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOMKEHHE), «UJIN» (IU3IBIOHKLHS, JIOTHYECKOE
CIIOXKEHHUE), «He» (Joruueckoe oTpurianue). [[puoputeT JoruuecKux oneparuu.
OrnpenienieHMe HWCTUHHOCTH COCTaBHOTO  BBICKA3bIBaHMS, €CJIM  W3BECTHBI
3HAQUYEHUSI MCTUHHOCTU BXOMSIIMX B HEro 3JIEMEHTAPHBIX BBICKA3bIBAHMUIA.
Jlornueckue BeIpakeHus. [IpaBuia 3amucu  JIOTMYECKHUX  BBIPAKECHUM.
[TocTpoenue TabauIl MICTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 3JIE€MEHTBHL. 3HAKOMCTBO C  JIOTUYECKMMU OCHOBamMu
KOMIIBIOTEPA.

AJITOpUTMBI U IPOrPaMMHUPOBAHHE

HcnosHuTe M ¥ AJITOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUT

[lonatne anropurma. VcnoysHWTENH anrOpuTMOB. ANTOPUTM KakK IUIAH
YIIPABJIEHUS UCTIOTHUTEIIEM.

CaoiicTBa anroputMa. CrocoObl 3alUCH aJiTOpUTMa (CIIOBECHBIHN, B BHUJIE
0JIOK-CXEMBI, TPOrpaMma).

ANropuTMHYECKUE  KOHCTpYKUMH.  KOHCTpyKIMSI  «CleOBaHUE.
JIvHeHbI AJITOPUTM. Orpann4eHHOCTh JIMHEUHBIX AJTOPUTMOB:



HEBO3MOKHOCTb IIPEAYCMOTPETH 3aBUCHUMOCTD I10CJIE1I0BATEILHOCTH
BBIIIOJIHSIEMBIX IEUCTBUM OT UCXOJHBIX TAHHBIX.

KoHcTpykims «BeTBIeHHE»: MONHAs U HenojaHas (Gopmbl. BeinonHenne u
HEBBITNIOJHEHUE YCIOBHSI (MICTUHHOCTD M JIO)KHOCTh BbICKa3bIBaHUs). IIpocTeie u
COCTAaBHBIE YCJIOBHSL.

KoHCTpyKIMs «ITOBTOPEHHUS: HUKJIBI C 3aJaHHBIM YMCJIOM IOBTOPEHUM, C
YCJIOBHEM BBIITOJIHEHUS, C IEPEMEHHON LIMKJIA.

Pa3pabotka a1 popmMarbHOTO MCIIONHUTENS alTOPUTMa, MPUBOISALIETO K
TpeOyeMOMy pe3ylbTaTy MNpU KOHKPETHBIX HMCXOJHBIX JaHHbIX. Pa3paborTka
HECJIOKHBIX aAJTOPUTMOB C HCIIONB30BAHUEM IIMKJIOB M BETBICHHUM I
yrpaBjieHus: (OpMaIbHBIMU HCIOTHUTENAMHU, TakuMu Kak Pob6or, Uepenarxka,
UepréxxHuK. DBpinomHeHWEe aIrOpuTMOB BpPYYHYHD M HAa KOMIIBIOTEpE.
CuHTakcuyeckue 1 Jlorndeckue omuOku. OTKasbl.

A3bIK IporpaMMHupoOBaHMS

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonsHbIi
AnropurMudeckuit S3bIK).

Cucrema nmporpaMMUpOBaHUs: PENAKTOP TEKCTa MPOrpamM, TPAHCIATOP,
OTJIAYUK.

Ilepemennas: Tun, ums, 3HaueHue. Llenble, BEMIECTBEHHBIE U CUMBOJIBHBIE
IIEPEMEHHBIE.

Omnepatop mpucBauBaHus. ApupMeTHUECKUE BBIPAXKEHUS U MOPSIOK HUX
BbluMCieHUA. Onepanuy C LEJbIMA  YHUCIAMH: IEJNOYUCIEHHOE JIEJICHUE,
OCTaTOK OT JIECJICHHUS.

BerBiiennsa. CocTaBHblE YCIOBHS (3alUCh JIOTMYECKUX BBIPAXEHUN Ha
U3y4aeMOM  s3bIKE IporpaMMmupoBanusi). Haxoxaenue MuHUMyMa U
MakCUMyMa u3 JBYyX, TpEX M 4YeThIpEX uwMcen. PemieHne KBagpaTHOTO
YPaBHEHHsI, UMEIOIIETO BEIIECTBEHHBIE KOPHMU.

[wnamoroBasg oTnaaka NporpaMm: IOMIATOBOE BBIIOJHEHUE, ITPOCMOTP
3HAYEHUI BEIMYMH, OTJIAAOYHBIN BBIBOJ], BBIOOP TOUKU OCTAaHOBA.

[Hukn ¢ ycinoBuem. Anroput™ EBKIMAa Ui HaXOXIEHUS HAuOOJBILIETO
oOLIero enuTelNs ABYX HATypallbHbIX yncen. Pa3OueHne 3amnucu HaTypalbHOTO
YHUCJIa B MO3UI[MOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WJIM paBHbIM 10, Ha
OTJICJIbHBIC ITU(PEI.

[ukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKHU NEJIMMOCTH OAHOTO LEIOTO
4ycia Ha Apyroe, NpOBEPKU HATYyPaAIbHOI'O YKUCIIA HA IIPOCTOTY.



OOpaboTka  CUMBOJIBHBIX  JaHHBIX.  CHMBOJBHBIE  (CTPOKOBBIC)
nepeMennbie. [locumBonbHas o0paboTka cTpok. [oAcUET yacTOThl MOSBICHUS
CUMBOJIA B cTpoke. Berpoennsie pyHKIMM 1711 00pabOTKH CTPOK.

AHaJIu3 aJaropuTMOB

OmnpeneneHrue BO3MOXKHBIX PE3yJIbTaTOB padOTHI aTOPUTMA MPU JTAHHOM
MHOXXECTBE BXOIHBIX JTaHHBIX, OIPEACIICHHE BO3MOXXHBIX BXOJHBIX JTaHHBIX,
NPUBOSIINX K JAHHOMY Pe3yJIbTaTy.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA INPOI'PAMMBI 11O HHO®OPMATHUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne wuHPOPMATUKM Ha YPOBHE OCHOBHOrO OOIIEro OOpa3oBaHUS HANpPABJICHO Ha JIOCTHXKEHHE
OOyYaIOIIMMUCS JINYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OCBOCHHUS COAEpX aHUS y4yeOHOrO
IpeIMeTa.

JJUYHOCTHBIE PE3YJBTATHBI

JInyHOCTHBIE pe3yNbTaThl UMEIOT HAMPABICHHOCTh HA PEIICHUE 3a/lad BOCIUTAHMUS, PA3BUTHUS U COLUATM3AIUU
O0y4JarOIMIMXCs CPEACTBAMU yU4eOHOTO MpeMeTa.

B pesynpraTe m3ydeHus MH(POPMATHKM Ha yYPOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUS Yy OOydaromierocs OyayT
c(hOpMUPOBAHBI CJICAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HACJIEIUI0, TOHUMAaHUE
3Ha4YCHUs WH(GOPMATUKM KaK HAyKH B >KM3HM COBPEMEHHOrO OOIIECTBa, BIAJeHHE JIOCTOBEPHON HH(pOpMaruerd o
MepPeOBbIX MHUPOBBIX U OTEUECTBEHHBIX JOCTIKEHUSX B 00JacTh MH(GOPMATUKU U MHPOPMAIIMOHHBIX TEXHOJIOTHH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX O IU(PPOBOH TpaHCcHopMaIiu COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OpUEHTAIINSl Ha MOpaJbHbIE IIEHHOCTH W HOPMBI B CUTYyallUsIX HPAaBCTBEHHOTO BbIOOpA, TOTOBHOCTH OLICHUBATH
CBOE TMOBEJAEHUE U MOCTYIKHU, & TAKXKE MOBEICHUE U MOCTYNKHU APYTUX JIIOJAEH C MO3UIIMKM HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB, AKTUBHOE HEMPUITHE ACOLUUAIBHBIX MOCTYIKOB, B TOM YHCJE B
WNurepHere;

3) rpasKAaHCKOr0 BOCIIUTAHMS

MPEJICTABJICHUE O COLIMAIBLHBIX HOPMAX M MPaBUJIAX MEKIUYHOCTHBIX OTHOILICHUH B KOJIJIEKTHUBE, B TOM YHCIIC B
COLIMAIBHBIX COOOIIECTBAX, COOIIOJICHUE TpaBUil 0€30MacHOCTH, B TOM YMCIIC HAaBBIKOB OE€30MAaCHOIO MOBEJCHUS B
WHTEpHET-Cpeie, TOTOBHOCTh K Pa3HOOOpa3HONM COBMECTHOM JESATEIbHOCTH TPU  BBINOJHEHHH  YYCOHBIX,
MO3HABaTEIbHBIX 3aJad, CO3JlaHWH YYEOHBIX ITPOCKTOB, CTPEMJICHHE K B3aWMMOIOHMMAHWUIO W B3aWMOIIOMOIIU B



nporecce 3Tod yd4eOHOM J1eATebHOCTH, TOTOBHOCTh OIICHMBATh CBOE MOBEJEHHWE M TMOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMHN HPABCTBEHHBIX U MPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIEACTBHI MOCTYITKOB;

4) ueHHOCTell HAYYHOI O IO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUECKHUX TMpEACTaBleHuid 00 uHbopManuu, UHPOPMAIMOHHBIX TIpoIeccax u
MH(POPMAIIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAaykKM M OOIIECTBEHHOM
MPAaKTUKHU ¥ COCTABISIONIUX 0A30BYI0 OCHOBY JUISI IOHUMAaHHUS CYIITHOCTH HAYYHOW KapTUHBI MHPAa;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIH00O03HATENIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €aMOOOpa30BaHUIO,
OCO3HAaHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00y4UeHUs B JajdbHEHUIIEM;

OBJIaZICHUE OCHOBHBIMU HaBbIKAMHU HCCIIEIOBATEIbCKON JIESITEIbHOCTH, YCTAHOBKAa HA OCMBICJICHHE OIbITa,
HAOJIIOIEHU, TTOCTYIIKOB M CTPEMJICHUE COBEPLIEHCTBOBATH MYTH JTOCTHXKEHHS] MHIWBUIYAJILHOTO U KOJJIEKTUBHOIO
Oaronoay4us;

c(opMHUPOBAaHHOCTH MUH(GOPMAITMOHHON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOATEIHHONU pabOThI ¢ Y4eOHBIMHU
TEKCTaMH, CIIPABOYHOM JINTEPATypoOil, pa3HOOOPA3HBIMHU CpPeICTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTUH, a TAK)XKE YMEHUS
CaMOCTOATENILHO OINpPENENATh 1€ CBOEro OOydeHus, CTaBUTh U (POpMyJIMpOBaTh JJIsl ceOsl HOBbIE 3a7auMl B yu€be u
MO3HABATELHOM JIEATEIHHOCTH, Pa3BUBATh MOTHBBI M HHTEPECH! CBOCH MO3HABATEIHHOMN JAEITEIHLHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 37I0POBBIO, YCTAHOBKA Ha 30OPOBBIA 00pa3
KW3HU, B TOM YHCJI€ M 3a CUET OCBOCHHMS M COOJIOJICHHS TpeOoBaHUM O€30MacHOM HKCIUTyaTalluM CpPEACTB
MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpya0BOro BOCIIUTAHMS:

MHTEpEC K MPaKTHUYECKOMY U3ydeHHIo mpodeccuit u Tpyna B chepax mnpodeccHoHaNbHON eATEIbHOCTH,
CBSI3aHHBIX C MH(POPMATUKON, MPOrpaMMHUPOBAHMEM U HHPOPMAIMOHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKCHUSX HAyKW UH(POPMATUKH U HAYYHO-TEXHUUYECKOT O IPOTpecca;

OCO3HAHHBIN BBHIOOP M MOCTPOCHHE WHIWBUIYaIbHOW TPAEKTOPHH OOPa30BaHUs U KU3HEHHBIX IUIAHOB C yIETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOrM4€eCKOro BOCIIUTAHUA

OCO3HAHUE TJI00ATFHOTO XapaKTepa SKOJOTHYECKHX MpoOJIeM M MyTed HX pEeIIeHHs, B TOM YHCIE C y4ETOM
BO3MOXKHOCTEW WH(OPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;



8) apanTanumn 00y4aroumerocs K M3MeHSIIOUIUMCH YCJIOBUAM COIHAJIBHOU M MPHUPOIHOM CPeabl:

OCBOCHHE OOYYaIOIMMUCS COIUAIBLHOIO OIbITA, OCHOBHBIX COLIMAJBHBIX POJIEH, COOTBETCTBYIOLIMX BEIYIIEH
NEATeTbHOCTH BO3pacTa, HOPM M TpaBUJI OOIIECTBEHHOrO MOBEAEHHUS, (OPM COLMATBHOM >KU3HM B TpYyINax H
co0011IeCTBaX, B TOM YHCIIE CYIIECTBYIONINX B BUPTYyaJIbHOM ITPOCTPAHCTRBE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbI 10 MHGHOPMATUKE OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4e€OHBIMU JICUCTBUSMU — MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

ITo3HaBaTe/IbHbIE YHUBEPCATIbLHbIC YUeOHbIE 1eCTBUSA

ba3oBble JJoruueckue 1eMCTBUA:

YMEHHE ONpENesITh TMOHSATHSA, CO3/1aBaThb OOOOIEHWs, YCTAaHABIMBATh AaHAJIOTUH, KJIaCCHU(PUIIMPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHHUS M KPUTEPHH I KiIacCU(PUKAIMHU, YCTaHABIMBATh NMPUUYUHHO-CIICACTBEHHBIC
CBSI3U, CTPOUTH JIOTHYECKHE PACCYKACHUS, JCNIaTh YMO3aKIIOUeHHS (MHIYKTHBHBIC, NEIyKTUBHBIC W MO aHAJIOTHHU) H
BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHSTh U MPe0OPa30BhIBATh 3HAKW U CUMBOJIBI, MOJCIN M CXEMBI JJIS pEeIICHHS YIeOHBIX 1
II03HABaTeJIbHBIX 3aJ1a4;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO perieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIbKO BapUAHTOB pPEIICHUS,
BLIOMPATh HanboJIee MOAXOISAIINMN C YIETOM CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCKue 1eMCTBHS:

dbopMyIUpoBaTh BOMPOCH], (PUKCUPYIOIINE PA3PhIB MEXIAY PEaIbHbIM U KeJIaTeIIbHBIM COCTOSIHUEM CHUTYaIluH,
00BbEKTa, U CAMOCTOSITEIFHO YCTAaHABIUBATh UICKOMOE U JIAHHOE;

OILICHWBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMAITHIO, TTOTYICHHYIO B XOJI€ UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE MPOILIECCOB, COOBITUI U X MOCIEICTBUS B aHAJIOTUYHBIX WUJTU
CXOJHBIX CUTYAIUsAX, a TAK)KE BBIJIBUTATh IIPEAMNOI0KEHUS 00 UX Pa3BUTHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmneii:

BBISIBJIATH AeUIIUT HH(OPMAIIMU, TAHHBIX, HEOOXOAUMBIX JIJIsl PEIICHUS TTOCTABJICHHOMN 3a/1a4H;

MPUMEHSTh PA3IMYHBIE METOJIbI, MHCTPYMEHTHI U 3apOChl MPU TOUCKE U OTOOpEe MH(OpMalUKM WM JTaHHBIX U3
HMCTOYHHUKOB C YYETOM MPEAJIOKEHHON yUeOHOM 3a71a4M U 33IaHHBIX KPUTEPUEB;



BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(POPMALUIO Pa3IMYHbIX BUAOB U (hopMm
MIPE/ICTaBIICHNUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (pOpMy mpencTaBieHUss MHPOPMALMK U WLIIOCTPUPOBATh pelIaeMble
3aJ]a4M HECJIIO)KHBIMU CXEMaMHU, AMarpaMMaMy, HHOU rpaduKoi U NX KOMOMHAIUSAMU;

OLIEHMBATh HaAEKHOCTh WH(GOPMALMU IO KPUTEPUSM, MPEIIOKEHHBIM Yy4YUTENIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIbHO;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh MH(OpMAIIHIO.

KomMyHMKaTHBHbIE YHHBEpPCAJbHbIE y4eOHbIe 1eiicTBUA

OO0menne:

COIOCTABIISAATH CBOM CY)KJCHHS C CY)KICHUSAMHU IPYTrUX YUaCTHUKOB JTMAJIOTa, OOHAPYKHUBATH PA3IMYUe U CXOACTBO
MMO3HUIUN;

MyOJIMYHO MPEICTABISTH PE3YIbTAThI BHITOJHEHHOTO OMBITA (SKCTIEPUMEHTA, UCCIICAOBAHUS, TPOEKTA);

CaMOCTOATENIFHO BBIOMPATh (hOpMaT BBICTYIICHHUS ¢ YIETOM 3a/1a4 MPE3CHTAIIMN U OCOOEHHOCTEH ayAUTOPUH U B
COOTBETCTBUU C HUM COCTaBJISITh YCTHBIEC M MMCbMEHHbBIE TEKCTHI C HCIOJB30BaHUEM WILTIOCTPATUBHBIX MaTepUasoB.

CoBMecTHaAsS 1eATEILHOCTD (COTPYAHUYECTBO):

MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIYaTbHOW paOOTHI MPHU PEUICHUH KOHKPETHOU
poOJIeMBbl, B TOM YHUCIIE ITPU CO3AAaHUU UH(DPOPMALIMOHHOTO IPOAYKTA;

NPUHUMATH 11eJIb COBMECTHOW MH(OPMAIIMOHHOMN NIEeATENbHOCTH 10 cOOpy, 00paboTke, nmepeaaye, GopMaiuzauu
MH(OPMaIH, KOJJIEKTUBHO CTPOUTDH ACUCTBUS MO €€ TOCTHIKEHHUIO: PaCIpeiesaTh POJiM, JOrOBAPUBATHCS, 00CYKIAaTh
HPOLIECC U PE3YIbTAT COBMECTHON pabOTHI;

BBITOJIHATH CBOIO YacTh paboOThl ¢ HHpOpMAaIHed Ui WHGHOPMAIIMOHHBIM MPOJTYKTOM, JOCTUrasi KaueCTBEHHOTO
pe3ysbTara 1o CBOEMY HalpaBJICHUIO U KOOPJUHHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOUIMI MH(POPMALMOHHBIM MPONYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS;

CpaBHUBATh PE3yJbTaThl C MCXOMHOM 3ajauell W BKIQJ KaXJOTO 4YJieHa KOMaHIbl B JJOCTHKCHHE PE3yJIbTaTOB,
pa3znensaTh cepy OTBETCTBEHHOCTH U MPOSIBISTH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA IEPE]] TPYIIIOi.

PerynsiTuBHbIC YHMBeEpcaabHbIe Y4eOHbIE 1eiiCTBUSA



Camoopranuszanus:

BBISIBJISITh B ’KU3HEHHBIX M YUYEOHBIX CUTYalUSIX TPOOJIEMBI, TPEOYIOLIUE PEIICHNUS;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAX K MPUHATHIO pElIeHUM (MHIUBUIAYaTbHOE NPUHSITHE PEIICHUMH,
NPUHITUE PEIICHUN B TPYIIIE);

CaMOCTOSITEJIbHO COCTABJIATH aJTOPUTM pEIIEHUs 3a/ayu (WJIM €ro 4acThb), BRIOMPATh CIIOCOO pelieHus: yueOHou
3aJla4u ¢ y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MpeiaracMble BapHaHThI
pELICHN;

COCTaBJITh IUJIAH JEWCTBHM (IUIaH pealn3alid HaMEYEHHOIO0 QJIrOpPUTMA PELICHHs), KOPPEKTHPOBATH
MPEIJIOKEHHBIN AJITOPUTM € YUETOM MOJYyUYE€HUSI HOBBIX 3HAHUN 00 U3ydaeM oM OOBEKTE;

JIeaTh BHIOOP B YCIOBUSX MPOTUBOPEUMBOM MH(POPMALIMU U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CamoxoHTpOsb (peduiekcust):

BJIaJIeTh CIIOCO0aMU CaMOKOHTPOJIsSl, CAMOMOTHBALIUU U pedIIeKCUU;

JIaBaTh OLICHKY CUTYAllMU U MPEIararh IiaH €€ U3MECHECHUS;

YUUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh NPHU pEUICHUU Y4eOHOH 3amauw,
aJanTHPOBATh PEIICHUE K MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSICHATh TNPUYUHBI JTOCTIKEHMSI (HEIOCTIIKEHMs) PEe3YJbTaToB WH()OPMAIMOHHOW JesATEIbHOCTH, IaBaTh
OLIEHKY IIPHOOPETEHHOMY ONBITY, YMETh HAXOJIUTh MO3UTHUBHOE B NMPOU3OLIEAIICH CUTYaLIUN;

BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHUBLIUXCS CUTYalHid,
YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSM.

IMOLMOHAIBbHbBIN HHTEJJIEKT:

CTaBUTh ce0s1 HA MECTO JPYTOro YyejJoBeKa, IOHUMAaTh MOTHBBI U HAMEPEHUS APYTOro.

IIpunsiTue ceds U Apyrux:

OCO3HABaThb HEBO3MOYKHOCTb KOHTPOJMPOBAaTh BCE BOKPYI JaX€ B YCIOBHUSIX OTKPBITOTO JOCTyNa K JIHOOBIM
o0BéMaM nHpopMaIuu.



HPEIMETHBIE PE3YJIbTATDI

K koniry oOyuenus B 8 kiacce y oOydaronierocst 0yayr copMUpOBaHbI CISAYIOIINE YMEHUS:

MOSICHATH Ha ITPUMEpaXx pa3InuMs MEKIY MO3UUMOHHBIMUA U HEMO3UIIMOHHBIMU CUCTEMAMHU CYUCIIEHUS,

3alKChIBaTh M cpaBHUBATh Lenble ynucnaa oT 0 no 1024 B pa3nuyHBIX MO3MIMOHHBIX CUCTEMaxX CUHCIEHHUS (C
OCHOBaHUSIMU 2, 8, 16), BRITIOIHATH apu(METUUECKHE ONepariii Ha/l HUMH,

pPacKpbIBaTh CMBICI IIOHATHI «BBICKA3bIBAHUEY, «JIOTUYECKAS ONEPALMSY, JIOTHYECKOE BBIPAXKEHUEY;

3aMUCHIBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIB30BAHUEM JU3BbIOHKINH, KOHBIOHKIIMM U OTPULIAHUS, ONPEAENIThH
VCTUHHOCTD JIOTUYECKUX BBIPAXKEHUM, €CJIM U3BECTHBI 3HAUEHUSI UCTUHHOCTH BXOJSIINX B HETO MEPEMEHHBIX, CTPOUTH
TaOJUIBI UICTUHHOCTY JJIs1 JOTMYECKUX BBIPAKEHUMH;

pacKpbIBaThb CMBICI TIOHSATHM «UCIIOJHUTENBY», «AJITOPUTM», «IPOrpaMMay», I[OHHMas pa3sHULY MEXAY
yrnoTpeOJieHHeM dTUX TEPMUHOB B OOBIJICHHOMN peyu U B HH(POPMATHKE;

OIKCHIBAThH AJITOPUTM PEUICHUS 33]1a4 PA3IMYHbIMU CIOCOOaMU, B TOM YHUCJIE B BUAE OJIOK-CXEMBI,

COCTABJIATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE AJTOPUTMBI C MCIIOIb30BAHUEM BETBJICHUM U
IIUKJIOB JIJIsl YIIPABJICHUS UCTIOTHUTENSAMH, TAKUMU Kak PoOot, Uepenamika, UepTEKHUK;

UCIOJIb30BaTh KOHCTAHTHI M NEPEMEHHBIE Pa3IMYHbIX TUIIOB (YHUCJIOBBIX, JOTMUYECKHX, CUMBOJIBHBIX), a TaKXKe
COZIEpKaIIUE UX BbIPAXKEHUS, UCIIOIb30BaTh ONEPATOP MPUCBANBAHMS;

UCIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JOrHUECKUE 3HAYEHUS, ONIEPallii U BBIPAKEHUS C HUMH;

AHAJIM3APOBATh NPEIJIOKEHHBIE AITOPUTMBI, B TOM YHCIE ONPENEIATb, KAaKUE pPE3yJIbTaTbl BO3MOXHBI IIPU
3aIaHHOM MHO>KECTBE UCXOAHBIX 3HAUECHUH;

CO3/1aBaTh M OTJXKHUBAThH MIPOrPaAMMBbI Ha OJHOM U3 SI3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonbHBI AATOPUTMHUYECKHIN SI3bIK), pealu3yIolue HECIOXHbIE alrOpUTMbl OOpaOOTKH YHWCIOBBIX JAHHBIX C
HCIIOJb30BAHUEM LIUKJIOB W BETBICHHUM, B TOM YMCIIE PEAIU3YIOLINAE MPOBEPKY IEIUMOCTH OJHOIrO LIEJIOTO Yucia Ha
Apyroe, MpOBEPKY HATYPAJIbHOI'O YMCIIAa HA POCTOTY, BbIIEICHUS LIU(P U3 HATYpaIbHOIO YHCIA.



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosnuecTBo yacos
Ne HaunmeHoBaHue pa3iesoB U TeM JIeKTPOHHBIE (LM POBHIE)
KoHTpoJbHbIE IIpakTHyeckune
n/m | mporpamMmsl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
Pa3nen 1. TeopeTuueckue 0CHOBBI MH(POPMATUKH
11 CucreMbl CUHCIICHHS 6 1 https://m.edsoo.ru/BMER3WA20
1.2 DJ1eMEeHThl MAaTEMATUYECKON JIOTHKH 6 1 https://m.edsoo.ru/DMP7TAX30
Hroro no pazneny 12
Pazgen 2. AIropuT™MsbI 4 IPOrpaMMHpPOBaHHE
14 .
2.1 CHIOIHITTEII H &I OPHTMEL 10 1 0 hitps://m.eds00.r/GERZO7OAW
ANropuTMHYECKHe KOHCTPYKLIUU
2.2 S3bIK TpOrpaMMUpPOBaHUs 9 https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 anropuTMOB 2 https://m.edsoo.ru/POKGBHG00
Hroro no pazgeny 21
PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB I10 34 3 0

ITPO

I'PAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

ITIOYPOYHOE IINTAHUPOBAHHME

8 KVIACC
Ne KoaudecTBO 9acoB
DJIeKTPOHHbIE
Hara uugposbie
n | Tema ypoka Kontpoabnsbie | IlpakTnyeckne
Beero HU3y4eHHsA oOpa3oBaTe/bHbIE
/ padoThI padoThI
11 pecypchbl
Heno3unyoHHble ¥ ITO3UIIMOHHBIE https://m.edsoo.ru/0H1
1 1 0 0
CHCTEMBI CUMCIICHUS 68NING
2 Pa3BepHyTas opma 3ammcu yucia 1 fttn2./im.edsn0.r. 01X
pHY p 1 0 0 KRYJ1S
BOMYHASA CUCTEMA CUHUCIICHHUS.
3 i P https://m.edsoo.ru/AM
pu MC”{I/I‘IGCKI/IC ornepanuu B 1 0 0 WFSDEA4Z
JIBOMYHOI CHUCTEME CUMCIICHUS -
4 BocbeMepnuHas cucreMa CYUCIEHUS 1 0 0 https://m.edsoo.r/3K4
p YL1TKU
[IlecTHagaTepUYHAsL CUCTEMA https://m.edsoo.ru/F6X
5 1 0 0
CUMCJICHUS 7LOIXY
O0001IeHNE U CUCTEMAaTH3aLHs
6 3HaHuil 1o Teme «CucreMsl 1 0 0 https://m.edsoo.r/232
W830CB
CUMCIICHUSA
7 b https://m.edso0.ru/QGS
OIr'MYE€CKHE BhICKA3bIBAHUA 1 0 0 RGEKDY
8 Jloruueckue onepaunu «u», «AJIN», 1 https://m.edsoo.ru/S4A
«HEY» 0 0 RZCE5V



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/S4ARZCE5V

Onpenenenne HCTUHHOCTH

https://m.edsoo.ru/QKF

9
COCTaBHOI'O BBICKA3bIBAHMSI MNWEFLY
10 TaGAHIL HOTHHHOCTH https://m.edsoo.ru/QAA
t E7XDH3
11 TOrHHeCKIE SIEMEHTEL https://m.edsoo.ru/6CN
EKHGME
KonTponbHas pabora mo reme
12 «DJIEMEHTHI MaTEMATHYECKOM https://m.edsoo.u/IZF
VOQ4V57
JIOTUKH
[Tonsarue anroputma. Ucnonuurenu https://m.edsoo.ru/TJVJ
13
aJIrOPUTMOB TTCAB
14 CgoiictBa anroputma. CriocoObl https://m.edsoo.ru/V4Y
3aIlMCH aJrOpUTMa 2MAATG
15 AnropuTMHYEeCcKas KOHCTPYKIHUS https://m.edsoo.ru/D98
«caenoBaHue». JIMHEHHBIN anropuT™M 8TRC8V
ANropuTMHYECKAs KOHCTPYKIIUS
16 P ) Py https://m.edsoo.ru/XEV
«BETBJICHHMEY: MTOJIHAS U HETOJHAs M287WT
bopmbl
AnropuTMHYEeCcKast KOHCTPYKIIHS https://m.edsoo.ru/U4U
17
«IIOBTOPEHUE) /XUT1H
18 o https://m.edso00.ru/QV6
OpMaJIbHOE M CIOJIHEHUE aJITOPUTMA YREOWA
Pa3paboTka HEeCI0KHBIX aJITOPUTMOB
19 C UCITOJIb30BAHUEM LIMKJIOB JIJIS https://m.edsoo.ru/UE

yrpaBJieHus (OopMaTbHBIMH
WCIIOJIHUTEI MU

WNJTKAL



https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/UEWNJTKA1

PazpaboTka HECIOKHBIX aJTOPUTMOB
C MCMOJIb30BAaHUEM LIMKJIOB U

https://m.edsoo.ru/1AU

20
BETBJICHUH JJIS1 YIIPABIICHUS XHLAQOO
(bopMaIbHBIMH UCTIOTHUTEISIMH
21 B . https://m.edso0.ru/SOA
BIMIOJTHEHU € aJITOPUTMOB 9R13NF
O06o0061ieHue 1 cucTeMaTH3aus
3HaHu# no Teme «cnoaHuTenu u https://m.edsoo.ru/DBR
22
aJITrOPUTMBI. AJITOPUTMUYECKUE 96AUS9
KOHCTPYKIN
93 SI3bIk mporpamMmmupoBanus. Cucrema https://m.edsoo.ru/VYY
NpOrpaMMHUPOBAHUS OSREH1
Ilepemennsie. OnepaTop https://m.eds00.ru/QQ3
24
NpUCBaUBaHUsA 6SYH4V
IIporpammupoBaHu€e JIMHENHBIX https://m.edsoo.ru/5SW7
25
aJITOPUTMOB 40Z6S3
26 Pa3zpaboTka mporpamm, coaepKammx https://m.edsoo.ru/UQ1
OmnepaTop BETBIICHUSA S3BIVJ
97 I https://m.edsoo.ru/IAW
Majoropas oTJaJKa mporpamm 105NJ7
28 LIkt © yerosiem https://m.edsoo.ru/FY3
Y 1SPT94
29 LTk ¢ MepeMeHHoii https://m.edsoo.ru/U6A
P HGBO3K
30 O6paboTKa CUMBOJIBHBIX JAHHBIX ttps//m.eds00. (WX

MKYQO7X



https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/WXMKYQO7X

O00011IeHNE Y CUCTEMATH3ALIHS
3HAHUH 110 TeMe «SI3BIK

31 mporpaMMupoBanus» [Iposepounas 1 https://m.eds00.r/QQQ
POTPaMMHPOBATIT 1ZpOBEP P3ENCD
pabora / Bcepoccuiickas
MpoBepoUHas paboTa
PesepBHbIii ypok. O0o0meHue u
32 CUCTEMAaTH3alUs 3HAHUI U YMEHUH 110 1 https://m.edso0.ru/\V170
Kypcy HHpopMaTuku 8 kiacca / 1RLPK
Bcepoccuiickas npoBepouHas pabora
Ananu3 anroputmoB. OnpezneneHue
33 BO3MOYKHBIX PE3YJIBTATOB PaOOTHI 1 https://m.edsoo.ru/OHB
aIrOpUTMA IIPU 3aJJAHHOM MHOKECTBE V45LLN
BXOIHBIX JTaHHBIX
Anamu3 anroputMoB. OnpeneneHue
34 BO3MOJKHBIX BXOJIHBIX JaHHBIX 1 https://m.edsoo.ru/71W
AR A : 3GZ5A8
MPUBOJASAIINX K JAHHOMY pe3yJbTaTy
OBIIEE KOJIMYECTBO YACOB I10 a4

[TPOTPAMME



https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8
https://m.edsoo.ru/71W3GZ5A8

MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOI

IMPOI'PAMMBbI
8 KJIACC
Kox nposepsiemoro IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpamMMbl
pe3yjabTara OCHOBHOTI0 00111er0 00pa3oBaHus

1 ITo Teme «TeopeTnueckre OCHOBBI HH(POPMATUKID)

1.1 [TosicHATH HA MpUMepax pa3aInuus MEXKY NO3ULIUOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAMU CUMCIICHUS

12 3anuceiBaTh U CpaBHUBATH Lienble yncaa oT 0 1o 1024 B pa3auyHbIX NO3UIIMOHHBIX CUCTEMAX CUHCIEHUS
' (c ocHOBaHUsAMH 2, 8, 16), BBINOJIHATE apuMETUUSCKHUE ONIepalluy HaJl HUMHU

1.3 PackpbIBaTh CMBICI MOHSTUN «BBICKA3bIBAHUEY, «JIOTHYECKAsl ONEPALHS», «JIOTMUYECKOE BBIPAXKEHUE»

3anuceiBaTh JOTHYECKUE BBIPAXKEHUS C HCIOJIB30BAaHUEM JU3BIOHKIINHM, KOHBIOHKIIMA W OTPHUIIAHUS,
14 OTPEAENATh UCTUHHOCTh JIOTHYECKUX BBIPAXKEHHUH, €CIIM M3BECTHBI 3HAYEHUS UCTUHHOCTU BXOMSIIMX B
HEro MePEeMEHHBIX, CTPOUThH TAOJIUIIBI UCTUHHOCTH JIJISl JIOTUYCCKUX BBIPAKESHUM

2 [To Teme « AITOPUTMBI U IPOrPAMMUPOBAHUE)

91 PackpbiBaTh CMBICT TOHSTHH «UCIOJHUTEINbY, «AJITOPUTMY», «IIPOTpaMMay, MOHUMAsl PA3HULY MEXIY
' yIoTpeOIeHneM dTUX TEPMUHOB B OOBIIEHHON PeYH U B UH(POpPMATHKE

2.2 OnuchIBaTh aITOPUTM PELICHUS 33a]a4U PAa3IMUYHBIMU CIOCO0AMU, B TOM YUCJIE B BUIE OJIOK-CXEMBI

53 CocraBisiTh, BBINOJIHATH BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIE AITOPUTMBI C HCIOJIb30BAHHEM
' BETBJICHUH U IIUKJIOB /I YIPaBJICHUS UCHOJHUTEISIMU

24 Hcnosib30BaTh KOHCTAHTHI U MEPEMEHHBIC PA3JIMYHBIX THUIOB (YMCIOBBIX, JIOTUYECKUX, CHMBOJIBHBIX), a
' TAK)K€ COJIepKAINe UX BbIPAXKEHMsI, UCIOJIb30BATh OIlEpaTOp NPHUCBAUBAHUS

2.5 Hcnonb3oBath npu pa3paboTKe MPOrpamMm JOTHUECKU € 3HAUCHU S, ONEPALIMHI U BBIPAXKEHUS C HUMHU




AHaHI/ISI/IpOBaTL NPCAI0KCHHBIC AJII'OPUTMBI, B TOM YHCJIC ONPCACIIATH, KAaKUC PE3YJIbTaTbl BO3MOKHBI

2.6
IIPY 3aJAHHOM MHOKECTBE HUCXOIHBIX 3HAYCHUI
Co3naBath M OTIAKUBATh MPOrpaMMBbl Ha OJJHOM U3 53bIKOB mporpammupoBanus (Python, C++, Iackans,
Java, C#, lllkonbHBI ANTOPUTMUYECKUI SI3bIK), pealu3ylolIe HECIOXKHBIE aIrOpUTMBI 00PabOTKH
2.7 YHCJIOBBIX JAHHBIX C MCIIOJIb30BAaHUEM LHMKJIOB U BETBIECHHM, B TOM YHCIE PEAIU3YIOLIUE IPOBEPKY

JEIMMOCTH OFHOTrO LEJOr0 YHCia Ha IPyroe, MpOBEpPKY HATypaJlbHOTO YUCIIA HA MPOCTOTY, BBIIACICHUS

1uGp U3 HaTypaJIbHOTO YKCIa

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KJIACC
Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne 0OCHOBBI HH(OPMATHKU
11 Heno3umnmoHHble U MO3UIIMOHHBIE CHCTeMBI cuucieHus. Andasut. OcHoBanue. Pa3BépuyTtas ¢opma 3ammcu ymcia.
' IlepeBon B 1ECATUUHYIO CUCTEMY YMCEJI, 3AlIMCAHHBIX B APYTHX CUCTEMAX CUUCIICHHUS
1.2 PuMckas cucrema cuucieHus
JlBonuHas cuctema cuucienus. IlepeBon nensix uyucen B npenenax or 0 go 1024 B 1BOMUYHYIO CHCTEMY CUHCIICHMSL.
13 Bocsmepuynas cucrema cuncienus. [lepeBos uncen U3 BOCBMEPUYHOM CUCTEMBI B JBOMYHYIO U IECATUYHYIO CUCTEMBI
' u obpatHo. lllecTHaauarepuunas cuctema cuucienus. IlepeBon uuces u3 mecTHaAATEPUUHON CUCTEMBI B IBOMUHYIO,
BOCbMEPUYHYIO U JIECATUYHYIO CHCTEMBI U 00pPaTHO
1.4 ApudmeTrueckue oneparu B JBOMUHON CHCTEME CUNCICHUS
15 Jlornyeckue BbICKa3bpiBaHUA. Jlornueckue 3HA4YE€HHsI BBICKA3bIBAHWW. JJIEMEHTAPHBIE M COCTaBHBIC BBICKA3bIBAHMSL.
' Jlornueckue onepanuu: «u» (KOHBIOHKINS, JOTHYECKOE YMHOKEHUE), «HIN» (TU3BIOHKIINS, JOTMUYECKOEe CIOKEHHUE),




«He» (nmoruueckoe otpunanue). I[Ipumopurer noruueckux omepanuii. OnpeneneHne HCTUHHOCTH COCTaBHOTO

BBICKA3bIBaHUA ITPU U3BCCTHBIX 3HAYCHUAX UCTUHHOCTH BXOAAIINX B HEI'O 3JICMCHTAPHBIX BBICKa3bIBaHUM

Jlormueckue BbIpakeHus. [IpaBuia 3amuicu JTOTMYECKUX BbIpakeHWi. [locTpoeHme TaOMUI] MCTUHHOCTH JIOTHYECKHX

1.6 .
BBIPKCHUIA
1.7 Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMU KOMIIBIOTEPA
2 AJNTOPUTMBI U IPOT PAMMUPOBAHUE
2.1 [Tonsitue anroputma. cnomHuTENM anropuTMOB. AJNITOPUTM KakK IJIaH YIPABJIEHUS UCIIOJTHUTEIIEM
2.2 CaotictBa anroput™ma. CriocoObl 3amucu anroputMa (CIOBECHBIH, B BUIE OJIOK -CXEMbI, TPOrpamMma)
AnroputmMudeckue KoHCTpyKiuu. KoHcTpykuusa «cnemoBanuey. JInHelHblil anroput™M. OTpaHUYEHHOCTh JIMHEWHBIX
2.3 QJITOPUTMOB: HEBO3MOXXHOCTh MPEIYyCMOTPETh 3aBUCHUMOCTb IIOCJIEAOBATEIbHOCTH BBINOIHIEMbIX JEHCTBUH OT
MCXOJHBIX JaHHBIX
24 KoHcTpyKiusi «BeTBIIEHUE»: MOJHAsA U HenojHast ¢(opMbl. BellonHeHHe M HEBBINOIHEHHE YCIOBUS (MCTUHHOCTb U
' JIOKHOCTh BbICKa3biBaHUs). [IpocThie U cocTaBHbBIE YCIOBUS
25 KoHcTpykiusi «1OBTOpEeHHE»: IUKJbBI C 33JJaHHBIM YKCIIOM MOBTOPEHUN, C YCJIOBHEM BBINOJHEHUS, C MEPEMEHHOMN
' UK
Paspabotka st (hopManbHOrO MCHOJHUTEINS adrOpyuTMa, MPUBOASINETO K TPEOyeMOMY pe3yNbTaTy MPU KOHKPETHBIX
26 MCXOJHBIX NaHHBIX. PazpaboTka HECIOXKHBIX aJTOPUTMOB C MCIIOJIb30BAHUEM IIUKIIOB M BETBJICHUHN IJIs YIPaBIICHUS
' (dopMaNbHBIMU  HUCIIOJTHUTENSIMU. BBINONHEHWE aJaropuTMOB BPYYHYIO M Ha KoMmibiorepe. CHHTaKCHUYeCKHEe U
norudyeckue omuoku. OTKasbl
57 SAzpik  mporpammupoBanus (Python, C++, Java, C#, IlxoneHblii Anroputmuueckuin S3pik). Cucrema
' [IPOrpaMMHPOBAHUS: PEJAKTOP TEKCTa MIPOrpamMm, TPaHCIATOP, OTIaUUK
2.8 ITepemennas: Tvn, ums, 3HaueHue. Llenble, BeleCTBEHHbIE U CUMBOJIbHBIE TEPEMEHHbIE
29 OnepaTtop npucBauBaHus. ApumMeTndecKkue BbIPaKEHUS U MOPAJOK UX BhlUucieHus. Onepanuu ¢ 1eJbIMH YUCIAMU:

OEITOYHCIICHHOC JCJICHUEC, OCTATOK OT JCJICHUS. HpOBepKa ACJIMMOCTHU OOHOI'O EJI0ro 4Yncja Ha Jpyroc




BetBnenus. CocTaBHble YCIOBHS (3allUCh JIOTUYECKUX BBIPAKEHUM HAa M3y4aeMOM S3bIKE MPOrpaMMHUPOBAHUS).

2.10 Haxoxnenue MMHMMyMa M MakCHMyMa M3 JIBYX, TPEX M YETBIPEX uucen. PelreHne KBagpaTHOrO ypaBHEHMS,
VMMEIOIET0 BEIIECTBEHHbIE KOPHU
211 JuanoroBas oTiazka Iporpamm: MoaroBoe BEIMOJIHEHUE, TPOCMOTpP 3HAYCHHUI BEIMYHH, OTJIaA0YHBINA BHIBOJI, BEIOOD
' TOYKH OCTAHOBA
[ukn ¢ ycnoBueMm. Anroput™ EBknuaa ais HaxoxAeHHs] HAUOOJbIIEro OOIIEero AeMUTENs ABYX HATypaldbHbIX YHCe.
2.12 Paz0Ouenue 3anucu HaTypaJbHOTO 4MCla B MO3MIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM MM paBHbIM 10, Ha
OTJeJbHbIE HU(PBI
513 [ukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKU AETUMOCTHA OJTHOT'O LIE€JIOr0 YMCIIa Ha APYroe, NpoOBEPKH HATYypalbHOIO
' YHClla HAa IPOCTOTY
214 OO0OpaboTka CHUMBOJIBHBIX JaHHbIX. CHUMBOJIbHBIE (CTpOKOBbIE) IepemMeHHble. [locumBonbHas 00paboTKa CTPOK.
' [Tomcuér 4acTOTHI MOSIBIICHHUS CUMBOJIA B CTpOKe. BeTpoeHHbIe PyHKITMU 111 00pabOTKU CTPOK
515 OmnpenencHue BO3MOXHBIX pE3yJIbTaTOB pabOThl aJropuT™Ma IMpHU 3aJaHHOM MHOXKECTBE BXOAHBIX JIAaHHBIX,

ONnpeaACICHNEC BO3SMOXHBIX BXOJHBIX JaHHBIX, IPUBOAANINX K JTAHHOMY PE3YJIbTATy




HPOBEPAEMBIE HA OI'D 11O UHO®OPMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJBHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

Kox nposepsiemoro IIpoBepsiemble TPeOOBAHMA K NPEeIMETHBIM pe3yibTaTaM 0230BOro YPOBHS 0CBOCHHUSI OCHOBHOM
TpeOoBaHMs o0pa3oBare/ibHOI MPOrpaMMbl OCHOBHOIO 00111ero oopa3oBanus Ha ocHoBe PI'OC
1 3HaTh (MMIOHUMATH)
BnaneHune oCHOBHBIMM NMOHATHUAMHU: MHPOpPMaLMs, Nepeaaya, XxpaHeHrne U oopaboTka nHpopMalui,
11 QIrOPUTM, MOJeJb, HUGPOBOM MPOAYKT M UX UCHOJIb30BaHUE [JIsI pEIIeHHS Y4eOHBIX U
IPAKTUYECKUX 3a/1a4
1.2 Biianenue noHATHSAMU: BbICKa3bIBAHUE, JJOTHYECKAsl ONEPALIMS, JTOTHYECKOE BHIPAKEHUE
2 YmMmetb
91 YMeHne onepupoBaTh €IWHUIIAMHU H3MEpeHHs] WH(OpPMalUOHHOTO 00bEMa M CKOPOCTH Mepenayu
' JAHHBIX
99 YMeHue 3anuchiBaTh U CPpaBHUBATS 11eiibie yucia oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CHCTEMaX
' CUHCJICHHSI C OCHOBAHUAMU 2, 8, 16, BBHINOIHATH apr(hMETHUECKIE ONepaliy HaJ HUMU
23 YMeHue KoaupoBaTh U JE€KOAUPOBATH COOOLIEHUS MO 3aJaHHBIM IPaBWJIAM; TOHUMAHUE OCHOBHBIX
' MPUHLUIIOB KOJUPOBaHUS NH(OPMAIIMU pa3IMYHON MPUPOJIBI: TEKCTOBOM, I'pauduecKoii, aymuo
VYMeHue 3anuchiBaTh JIOTUYECKHUE BBIPAKEHUS C MCIOJIb30BAaHUEM AU3BIOHKIHMM, KOHBIOHKUHUHU U
24 OTPULIAHUS, ONpPENeNATh MCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €CIM U3BECTHBl 3HAUYEHUS
' UCTUHHOCTH BXOJSIIUX B HEr0 NEPEMEHHBIX, CTPOUTH TAOJMLBI MCTUHHOCTH ISl JIOTMYECKUX
BBIPA)KEHUI; 3a1IUChIBATh JJOIMUYECKUE BBIPAKEHUSI HA N3Y4aeMOM S3bIKE IPOrpaMMHUPOBAHUS
YMeHHue COCTaBisATh, BBINOJMHATH BPYYHYHO MU HA KOMIIBIOTEPE HECJOXKHBIE AaJITOPUTMbI JUIS
25 ynpaienuss ucnognutensiMu (Yepenamka, YepTE&XHUK W JOpyrue); co3gaBaTh M OTJAXKUBATh
MPOrpaMMbI Ha OJHOM U3 S3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, l1IkonpHBIA




AnroputMudecKkuil SI3bIK), peanu3yrole HeCIOKHbIE alrOPUTMbl 00paOOTKM YUCIOBBIX JaHHBIX C
MCIOJIb30BaHUEM IIMKJIOB M BETBJIEHUM; yMeHHE pa30uBaTh 3ajlauyd Ha M0/A3aJadH, UCIOJIb30BaTh
KOHCTAHTHI, IEPEMEHHBIC U BBIPAKEHUS PA3UNYHBIX TUIOB (YUCIOBBIX, JIOTHUYECKUX, CHMBOJILHBIX);
AQHAJIM3UPOBATh NPEAJIOKEHHBIM aJNTOPUTM, OIPEAEIATh, KaKHE€ pPE3yJbTaTbl BO3MOXHBI IIPH

3aJaHHOM MHOXCCTBC UCXOAHBIX 3HAUYCHUN

2.6

YMeHue 3ammcarb Ha HM3y4aeMOM S3bIKE NPOrpaMMHUPOBAHUS AJITOPUTMBI IPOBEPKU JIEIUMOCTH
OJTHOT'O 11€JI0T0 YMCJIa Ha APYyroe, IpOBepKU HAaTypaJIbHOI'O YUCJa Ha IPOCTOTY, BBIACJICHUS LU (P U3
HATypaJbHOI'0 YKCJIA, TOUCK MAKCUMYMOB, MUHHMYMOB, CYMMBI YHCJIOBOH IOCJIEN0BATEILHOCTH

2.7

Brnagenue ymeHneM opueHTHPOBATHCS B HEpapXUUECKOU CTPYKType (haiioBoil cuctemsl, paboTaTh ¢
(aiioBOM CHCTEMOI TTEPCOHATBHOI0 KOMITBIOTEPA C MCIIOIB30BaHUEM I'padudeckoro uarepdeiica, a
UMEHHO: CO3/1aBaTh, KOMUPOBATh, IEPEMELIaTh, IEPEUMEHOBBIBATD, YAAIATh U apXUBUPOBATh (Paiiiibl

M KaTaJloru

2.8

Brnagenve yMeHUsMH M HaBBIKAMHU HCIONB30BAHHUS WH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA JUIS TIOMCKA, XpaHEeHWs, OOpabOTKM W TMepefadyd W aHalu3a pa3IuYHBIX BHUIOB

uH(bopManuu

2.9

YMeHune BI)I6I/IpaTI) cIrocoo MNpeaAcCTaBJICHUA JaHHBIX B COOTBCTCTBUU C MIOCTaBJICHHOMN 3a)1aqe171
(Ta6J’II/IHI)I, CXCMBI, Fpa(i)I/IKI/I, )II/IanaMMBI) C HCIOJIb30OBAHHUECM COOTBCTCTBYIHOHIUX IIPOT paMMHBIX

cpencTB 00pabOTKU JaHHBIX

2.10

YMmenue popmann3oBaTh U CTPYKTYPUPOBATh HHPOPMALIUIO, UCTIONB3YS IIEKTPOHHBIE TAOIUIIBI JIJIs
00pa0oTKH, aHANM3a W BU3yaJM3al[MM YHCIOBBIX JAHHBIX, B TOM YHCIE C BbICIECHHEM JHarna3oHa
TaOMUIBl U YIIOPSAJOYMBAHUEM (COPTHPOBKOM) €ro 3JIEMEHTOB; YMEHHE MPUMEHATh B 3JIEKTPOHHBIX
tabmmuax ¢GopMyibl S pacu€TOB C HCIOJB30BAHMEM BCTPOCHHBIX (YHKIUH, aOCOIIOTHOM,
OTHOCHUTEIBHOW, CMEIIAHHOW aJpecaliy; HCIOIb30BaTh SJEKTPOHHBIC TAOMUIBI A YHCIECHHOTO

MOJIEIMPOBAHMSI B TPOCTHIX 337]a4aX U3 Pa3HBIX YUEOHBIX MPEIMETOB

INEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA OI'D 11O UHO®OPMATUKE




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[{u¢poBas rpaMOTHOCTH

11

@aiinel 1 nmanku (katajoru). [IpuHnunsl nocrpoenus dainosbix cucreM. IlonHoe nMsa Qaitna (manku).
[TyTts x Qaiiny (manke). Pabora ¢ ¢aiinamu 1 KaTagoraMu CpeaCcTBaMH ONEPAIMOHHON CHCTEMBI: CO3JaHHE,
KOIMPOBaHUE, TIEpeMeIleHIe, TIepeMMEHOBaHNe U yaneHue (aiinoB u manok (katanaoros). Tumsl daiinos.
CaotictBa (aitnos. DaiinoBsiii MeHekep. [Tonck ¢aitaoB cpeacTBaMu oneparuoOHHONW CHCTEMBI

1.2

O6benunenue koMmneloTepoB B ceTh. Cerh MHTEpHET. BeO-cTpanuna, Bed-caiiT. CTpykTypa anpecoB BeO-
pecypcoB. bpaysep. [louckoBsie cuctemsl. [Tonck nHpOpManmu Mo KIOYEBBIM CIOBAM H 110 U300pakEHUIO.
HoctoBepHoCTh nHpOpMaIHH, oxydeHHoi u3 Mutepaera. [P-aapeca y3noB. CereBoe XpaHeHUE JTaHHBIX

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

JIMCKpEeTHOCTh JaHHbIX. BO3MOXHOCTh ONMCaHUS HENPEPHIBHBIX O0OBEKTOB U TMPOLECCOB C MOMOIIbIO
JTUCKPETHBIX JTaHHBIX.

CumBon. AndaBut. MomHocTs andasuta. [IBomunbli andaBur. KoanmdecTBO BCEBO3MOMKHBIX CIIOB
(komoBBIX KOMOWHANMI) (QUKCHpPOBAHHOW IIMHBI B JBOoMYHOM andasute. [IpeobpasoBanue mr000TO
andasuta K ABoMYHOMY. KOM4ecTBO pa3anyuHbIX CJI0B (UKCUPOBAHHON JJIMHBI B ajipaBUTE OMpPEACIEHHOM
MOIITHOCTH.

KoaupoBanue cumMBOIOB ogHOro ajndaBuTa C MOMOIILI0 KOAOBBIX CJIOB B ApPyrom aidaBuTe, KOAOBas
Tabnmuna, aexoguposanue. KoaupoBanue tekctoB. PaBHomepHblil koa. HepaBHomepHsblii koa. Koguposka
ASCII. BocbmubutHsie koaupoBku. [lonstue o konuposkax UNICODE. JlekogupoBaHue cooOiieHui ¢
UCIOJH30BAaHUEM PABHOMEPHOT0O M HepaBHOMEpHOro koaa. HpopmannoHHelii 00bEM TeKcTa

2.2

Nudopmarnmonnsiii 00bEM naHHBIX. BUT — MUHUMAaNbHAS €UHUIIA KOJIHMYECTBAa HHGOPMAIIMU — JBOUYHBIN
paspsn. Enununbel u3MepeHuss mHGOpPMAIMOHHOrO 00bEMa JaHHBIX. buT, 0alT, KMI00alT, Merabair,

rurabaiit. CKopocTh nepenadyu 1aHHbIX. EqUHUIBI CKOPOCTH TIepenadn JaHH bIX

2.3

Konupoanwue nisera. [{BeToBsie monemu. Monens RGB. I'mybuna kogupoanus. [Tamupa.




PactpoBoe u BekTOpHOE TpencraBieHue uzoOpaxeHuil. [lukcens. Ouenka WHGOPMAMOHHOTO 00BEMaA

rpaduYecKuX JAaHHBIX ISl pACTPOBOTO N300pax eHUS

24

Konuposanue 3Byka. PazpsaHocTts 1 yacrora 3anucu. KonnuecTBo kaHaIoB 3aUCH.

OHeHKa KOJIMYCCTBCHHBIX MTApaMCTPOB, CBA3AHHBIX C IIPCACTABJIICHUCM U XPAHCHHUEM 3BYKOBBIX (1)a171n013

2.5

Heno3uimoHHbIe U MO3UIMOHHBIE CUCTeMbI cuuciieHns. Andasut. OcHoBanue. Pa3sépuyTas dopma 3anucu
yyucina. [lepeBos B 1€CATUUHYIO CHCTEMY UM CEJl, 3aAIIMCAHHBIX B APYTHX CUCTEMAX CUMCIICHHUS.

Pumckas cuctema cumcieHus

2.6

JBonuHas cucrema cuucienus. IlepeBox nensix uncen B npegenax or 0 go 1024 B nBonuHyro cucremy
cuncieHus. Bocbmepuunasa cuctema cuucieHud. [lepeBoa uncen u3 BOCbMEPUYHON CHCTEMBI B JBOMYHYIO
U JeCcATUYHYI0 cucreMbl u obOpatHo. lllectHammartepuunas cuctema cumcienus. [lepeBon uymcen u3s
[IECTHAAIIATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPHUYHYIO U JACCATUYHYIO CHCTEeMBI M OOpaTHO.

ApudmeTrueckre onepaiy B IBOMYHON CHCTEME CUNCIICHHUS

2.7

Jlornueckue BbicKa3biBaHUs. Jlornueckue 3HAUYEHUs BBICKA3bIBAaHWU. OJIEMEHTapHbIE W COCTaBHBIE
BbICKa3biBaHUs. Jlornueckue omepanuu: «u» (KOHBIOHKIMS, JIOTHYECKOEC YMHOXEHHUE), I
(IU3BIOHKIINS, JOTMYECKOE CIOKEHHUE), «Hey (JIornueckoe oTpuiianue). [lpuopurer mornyeckux omneparuii.
Omnpenenenre HCTUHHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM U3BECTHHI 3HAUCHUSI HCTUHHOCTH BXOMSIINX B
HEro 3JIeMEHTapHBIX BhICKa3bIBaHMU. Jlornueckue BoipakeHus. [IpaBuia 3amucy JJOTHYECKUX BhIpaK CHUH.

HOCTpOGHI/IG Ta6JII/II_I HUCTHHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ

2.8

Jlormueckue 3;1eMeHThI. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBAMU KOMITIBIOTEPpaA

2.9

HenpepsiBHble 1 nuckpeTHble Moaemu. Mmurtanuonsusie monenu. irpossie monenu. OLieHKa aleKBaTHOCTH
MOJIEJIM MOAETUPYEMOMY O0BEKTY U LEJISIM MOJCIUPOBAHUS

2.10

Tabnuunpie Mmonenu. Tabnmuna kak npeacTaBieHne oTHoueHUs. baspl nanabix. OTOOpP B TaOMHMIE CTPOK,

YAOBJIETBOPSIOIIMX 3aJaHHOMY YCJIIOBUIO
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I'pad. Bepmmna, pedpo, myTs. OpHEHTHPOBAHHBIE M HEOpUEHTHpOBaHHbIE rpadsl. JmuHa (Bec) pedpa.
BecoBast marpuna rpada. lnmHa nytu mexay BepmmHaMu rpada. Ilonck onTtumanbHOro myTu B rpade.




HauanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BeplIrHa (CTOK) B OPUEHTHPOBAHHOM rpade. BeruucieHue

KOJINYECTBA ITYTEH B HAMIPABJICHHOM alIMKJINIECKOM rpade
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Hepeso. Kopenb, BepmmHa (y3en), nucrt, pedpo (ayra) aepea. Boicota nepepa. IlomnepeBo. IIpumepst

HCITIOJIb30BAHUA JICPCBLCB. Hepe6op BapHaHTOB C ITOMOIIBIO JICPCBA

ANTOpUTMBI ¥ TPOI'PAMMHUPOBAHHE

3.1

CaoiictBa anroput™a. Crioco0bl 3a1ucu anropuTMa (CI0BECHBIH, B BUJIE OJI0K-CXEMBI, IPOrpamMma).
CocraBiieHHe ajropuTMOB M MNPOrpaMM C MCIOJIb30BAaHHMEM BETBJIEHWH, LIMKIOB M BCIIOM OraTeNbHBIX
JITOPUTMOB Il ynpaiieHUs ucnoiHureneMm (Pobot, Yepenamka, YepTé&xHuUKk U npyrue). BoimonHenue
aJITOPUTMOB BPYUYHYIO U HAa KOMIIBIOTEPE

3.2

SA3pix mporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkoneHblil ANTOPUTMHUYECKUHN SI3BIK).
Cucrema mporpaMMUpOBaHUS: PEIAKTOP TEKCTA MPOrpaMM, TPAHCIISATOP, OTIATUHK.

[Tepemennas: turm, ums, 3HaueHue. L{enbie, BEEeCTBEHHBIC M CHMBOJIBHBIC ITEPEMEHHBIE.

Omnepatop nprcBauBanus. ApupMETHISCKUE BRIPAKCHHS U TTOPSIIOK MX BhIUKCIeHUs. Oneparuu ¢ 1eIbIMu
YUCJIaMU: TIEJOYUCIICHHOE JeJIeHNuEe, OCTaTOK OT jAeneHus. BerBienus. CocTaBHBIE YCIOBUS (3aIUCh
JIOTUYECKUX BBIPAKEHUM Ha U3y4aeMOM SI3bIKe NporpamMmmupoBaHnusi). HaxoxaeHue MuHuMyma

M MakCMMyMa W3 JIBYX, TpEX W 4YETHIpEX uMces. PerieHwe KBaJapaTHOTO ypaBHEHHS, HMEIOIIETO
BEIeCTBEHHBIC KOpHHU. [lukn ¢ ycnmoBuem. AnroputM EBKImaa miis HaxXxoXJAeHUS HauOOJBIIETO OOIIEro
JENUTEeNsl IBYX HaTypajbHBIX yuces. Pa3zOueHue 3amucu HaTypaJIbHOT'O YKCiIa B MO3UIIMOHHON CHCTEME C
OCHOBAaHHMEM, MEHbIIUM WJU paBHbIM 10, Ha oraenpHbie U(PBL. LUKT ¢ TMEepeMeHHOW. AJTOPUTMBI
MIPOBEPKH JISTUMOCTH OJTHOTO I[€JI0T0 YKCJIia Ha APYTroe, MPOBEPKH HATYPAIbHOTO YK Clia Ha ITPOCTOTY

3.3

OO6paboTka CUMBOJIbHBIX AaHHBIX. CHMBOJBbHBIE (CTPOKOBBIE) mepeMeHHbIe. [locuMmBombHas 00paboTKa
ctpok. [logcuér yacToThl MoOsBJIEHUS CUMBOJIA B cTpoke. BecTtpoeHHble pyHKIMM 11 00pabOTKU CTPOK

3.4

OnpeneneHHe BO3MOXHBIX PEC3YyJIbTaTOB pa6OTI>I ajroputMa npv JaHHOM MHOKCCTBC BXOAHBLIX AAaHHBIX,

onpeACICHUC BO3ZMOKHBIX BXOAHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PC3YJIbTATy

3.5

Tabmuunble BenuuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. CocCTaBiI€HME M OTJIAZKa IPOrpamm,




pearu3yIONMX TUIOBBIE alTOPUTMBI 00PaOOTKU OJHOMEPHBIX YHCIOBBIX MAacCHBOB, HA OJJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonpHbI AnropuTMudecKuil SI3bIK): 3aMI0THEHUE
YUCIIOBOTO MacCHBa CIyYaWHBIMH YHCIaMHU, B COOTBETCTBUM C (OpMYJIOW WM MYyTEM BBOJA YHCET,
HaxO0XJEHUE CYMMBbI 3JIEMEHTOB MAaCCUBAa, JMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUS B MacCHUBE, MOJCYET
JJIEMEHTOB  MAacCHBa, YJIOBJETBOPSIOIUX  33JaHHOMY  YCIIOBHIO, HAaxOXJEHHE MHHHUMAJIbHOTO
(MakcuManpHOro) 3yeMeHTa MaccuBa. CoptupoBka mMaccuBa. O6paboTka MOTOKa JAHHBIX: BBIYHCICHHE
KOJIMYECTBA, CyMMBI, CPETHEr0 apu (PMETHUUECKOr0, MUHUMAJILHOTO U MaKCUMAJIbHOT'O 3HAUCHHS 3JIEMEHTOB
MOCJIEIOBATEIHLHOCTH, YAOBJIETBOPSIONINX 3aJAaHHOMY YCIOBHIO

3.6

VYupasneane. Curnan. O6patHas cBs3b. [lomydeHue curHamoB OT HUMPOBBIX TATYMKOB (HApuMmep,
KacaHus, pacCTOSHHUA, CBETa, 3ByKa). [IpuMepbl MCHOIb30BaHUS MPUHIMIA OOPATHOW CBS3UM B CHCTEMax
yIpaBJIeHUS TEXHUYECKUMHU YCTPOHCTBAMU C MOMOIIBIO JATYUKOB, B TOM YHCII€ B POOOTOTEXHUKE

WupopmaiimoHHbIE TEXHOIOTUU

4.1

TekcToBbIE TOKYMEHTHI M UX CTPYKTYpHBIE 3JIEeMEHTHI (CTpaHuIa, ab3all, CTpoKa, CI0BO, CHMBOI).

TekcToBBII mpoleccop — HHCTPYMEHT CO3JIaHUs, peJaKTUPOBaHHS U (HOpMaTHPOBaHUS TEKCTOB. IIpaBuia
HaOopa Tekcrta. PemaktupoBanme Texcra. CoiictBa cumBonoB. Llpudrt. Tuner mpudroB (pyOnense, ¢
3acedkaMu, MOHoOWMpPUHHBIE). [lomyxkupHoe M KypcuBHOe HauepraHue. CoiicTBa a03aleB: I'paHUIBL,
a03alHBId OTCTYI, WHTEpBali, BbIpaBHHUBaHuWE. [lapamerpsl crpanunbl. CtuieBoe (opmaTHpoBaHHUE.
CrpykTyprpoBaHue HH(GOPMALMHU C ITOMOLIBIO CHUCKOB U Ta0yul. MHOroypoBHeBbIe clMCKH. JloOaBneHue
TabJIUI B TEKCTOBblE JIOKyMEHTHl. BcTaBka wH300pakeHM B TEKCTOBbIE JOKyMeHTbl. OOTekaHue
N300paXKeHUH TEKCTOM. BKilloueHHe B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyl, HyMepaluu CTpaHUIL,

KOJIOHTHUTYJIOB, CCBIJIOK U IPYI'UX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpauueckux MpUMHUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux oOBEKTOB, B TOM 4Hcie HUuppoBbIX (ororpaduii: u3MeHeHue
pasMmepa, 0oOpe3ka, TMOBOPOT, OTpakeHHue, pabora c obOmacTaMu (BbIICICHHE, KOMUPOBAHHUE, 3aJIMBKa
[[BETOM), KOPPEKIUsSI I[BETa, SIPKOCTH M KOHTPACTHOCTU. BektopHas rpaduka. Co3maHHe BEKTOPHBIX




PUCYHKOB BCTPOEHHBIMH CPEACTBAMHM TEKCTOBOTO IMPOIECCOpa WM JPYrUX MporpaMMm (IIPUIIOKEHHI).

JloGaBiieHr e BEKTOPHBIX PHCYHKOB B JIOKYMEHTBI

4.3

[TonroroBka MynbTUMEAMHHBIX mpe3eHTanuid. Cnaiin. JloOGaBneHune Ha cnaiii Tekcra W HM300paXKeHUH.
PaGota ¢ HeckompbkumH crhaiinamu. JloOaBneHue Ha ciaii ayIMOBU3YaJbHBIX JaHHBIX. AHHMAaIMS.
I'mnepcepuiku

4.4

Tumbl maHHBIX B SYCHKaX DJIEKTPOHHOW TaOnmibl. PemakTupoBanme u QopmaTupoBaHuE TaOIMII.
Bcetpoennsie QyHKIMU A7 MOMCKa MakKCUMyMa, MHUHUMyMa, CYMMBl U CpEIHEro apu(MeTH4ecKoro.
CopTupoBKka JaHHBIX B BBIJEICHHOM nuama3oHe. [loctpoenue nuarpamm (Trucrorpamma, Kpyrosas
auarpaMma, TouedHas auarpamma). Bpeibop Tuma guarpamwmbl.  [IpeoGpasoBanue Qopmyn mpu
konupoBaHuu. OTHOCUTENbHASL, A0COIIOTHAS M CMEIIaHHAS aIpecanus

4.5

VYCoBHBIC BBIYUCICHHS B 3JIEKTPOHHBIX TaOiumax. CyMMHPOBaHUE M MOJCYET 3HAYCHUH, OTBEYAOIIMX
3alaHHOMY ycJioBUI0. OO0paboTka 00X HA0OPOB NaHHBIX. UMCIIEHHOE MOIEIIMPOBAHUE B AJIEKTPOHHBIX

Tabymuax




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
* ndopmaruka: 8-it kimacc: 6a30BbI YPOBEHB: YUEOHUK; 5-€ U3/IaHUE,
nepepadorannoe bocosa JI.JI., Bocosa A.}O. AkunonepHoe o011ecTBO

«M3narenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
» ndopmaruka: 8-it kimacc: 6a30BbIi YPOBEHB: yUeOHUK; 5-€ U3IaHUE,
nepepaborannoe bocosa JI.JI., Bocosa A.1O. AkuinonepHoe o0111ecTBO

((I/I3I[aTeJ'II>CTBO «HpOCBeHleHI/IC»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
NHTEPHET

1. ABropckas mactepckas JI. JI. BocoBoii: https://bosova.ru/

2. Asropckast mactepckas K. 1O. TTonskora: https://kpolyakov.spb.ru/

3. Enunoe comeprkanue odmiero oopasosanus: https://edsoo.ru/

4. Kak ucnosib3oBaTh yueOHukH aeiictBytomiero OITY. Pexomennanuu ass

yuutenen. Mugpopmaruka: https://uchitel.club/fgos/fgos-informatika

5. Caiit ®enepabHOr0 HUHCTUTYTA MEJArOTMYECKUX U3MEPEHUN:

https://fipi.ru/
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