MMHMCTEPCTBO MPOCBEIEHUSI POCCUICKOMN ®EJEPALIAA
MunncrepcerBo o6pazoBanusi CapaToBckoi 001acTH
AnvuaucTpanus ®pyH3eHCKOro paioHa MyHHIUIAILHOr0 00pa30BaHHs
«I'opoa CapaToB»

MyHuIHIAJbHOe aBTOHOMHOE 0011e00pazoBaTe/bHOe YUpeKIeHHe

"T'umuazus Ne 3" @pynsenckoro paiiona r. Caparosa

PACCMOTPEHO COI'TACOBAHO VTBEP)K)IEHO
Ha 3aCelaHuH Ha neaaroru4cCKomM I[HpeKTop V
METOAUYECKOI'O COBETEC : MAOy ((rHMHaBHSI Ne 3
o0beIMHEeHUs : 5 48 F P
[IpoToxor . paKona
Tpotoxon or 29.08.2023 r. Ne 1. 5190 08 2023 1. Me 1 Fipixas ot 01.09:2023 Ne 237.
’ Mognucaxo
= LMPPOBOI MOAMNCHIO:
2 Paiikosa TaTbsHa
% & TeHHapbesHa
\\“\ﬂld};;
SNz~
PABOYAS ITPOTPAMMA

(ID 2343500)

yueOHoro npeamera « Mupopmaruka» (yriry0JéHHbIN YPOBEHbD)

11t ooyuarommxesa 10 — 11 kiaccoB

Caparos 2023



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnéHHbIH YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOi padoyeit
MpOTrpaMMbl BOCIIUTAHUS.

[Tporpamma o uHdopMaTiKe JaET MPEACTaBICHHE O LENsIX, 00IIeH cCTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOT O peaMeTa
«Uudpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAaHABIMBAET 00s3aTeNbHOE
MIPEAMETHOE COJIEpPKaHKe, IPElyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasjiesam
U TeMaM Kypca, ONpelesieT pacupeiesieHue ero mno kiaccam (rogam HU3ydyeHus),
JAET NPUMEPHOE paclpesesieHue y4eOHBIX 4YacoOB IO TEMAaTUYECKHM pasjesiaM
Kypca M PEKOMEHIyeMyIo (MPUMEPHYIO) IOCIEI0BAaTEIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKUA Y4€OHOIO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jijisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COJEP KATEIbHOTO HAMOJHEHUS Pa3HOTO BUAA KOHTPOIS (IIPOMEKYTOUHOM
aTTeCTalH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no unpopmaTuke sBIsETCA
OCHOBOM Il COCTaBJICHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHem oO1eM 00pa30BaHUH OTPAKAECT:

- CYIHOCTh WHGOPMATHUKA KaK HAYYHOM JUCIUIUIMHBI, H3ydarolIeH
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMi WH()OPMALIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

- OCHOBHbIE 00JacTM TNpUMEHEHHS WHPOPMATHKH, TIPEXKIE BCETO
nH(OpPMAITMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COIIMANIbHYIO cepy;

MEXKIUCUMIUVIMHAPHBIA ~ XapakTep HWHPOpPMATUKU U WH(POPMAIIMOHHOM
NEeSATETbHOCTH.

Kypc undpopmaTuku s ypoBHS CpeIHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpUIAIOIIUM 3TallOM HENpPEpPHIBHONW MOATOTOBKM OOydarolmuxcst B 00JacTu
uHDOpMATHKA ¥ WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUs U
OMBIT  TOCTOSSHHOTO  MPUMEHEHUS  HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEpIpeTalnio U 000OIIeHHe
3TOTO OIBITA.

Pesynbrarel  yriiyOn€HHOrO  YpOBHSI M3y4YeHHS y4yeOHOro IMpeaMera
«MHpopmaTrkay OpPHEHTHUPOBAHbI HA TMOJYYEHUE KOMIETEHTHOCTEH IS



nocienyroneil npodeccuoHaIbHOM JIeATeTbHOCTH KaKk B paMKax JIaHHOM
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKIIIOYAIOT B ce04:

- OBJIAJICHUE KJFOUEBBIMU MOHSATUAMHM M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX I U3y4yaeMOM peIMEeTHOM 001acTH;

- YMEHHUE pellaThb THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTepHbIE JJI1 UCIOJb30BAaHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpEeIMETHON 00J1acTH;

- HaJu4Me MPEACTABICHUN O TaHHOM MPEIMETHON 00JIACTH KaK LIEJIOCTHOM
TeOpUH (COBOKYIHOCTH TEOPHUii), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTIMU
3HAHUM.

B pamkax yriayOnéHHOTO ypOBHS M3ydeHHs MHGOPMATHKU OOECIeunBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusx  NpoecCHOHANBHOTO  00pa3oBaHUs MO  CHEUUATbHOCTAM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e30MacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEACIIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HMHpopmaTuka» Ha
yIIyOJ€HHOM  ypOBHE cCpeAHero obmiero oOpa3oBaHuss — OOecCIeueHue
JaNbHENIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax JOMKHO 00€CIEUUTD:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS, OCHOBAaHHOTO HAa MOHUMAaHHUM POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

- c(pOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO ¥ AJITOPUTMHUYECKOTO MBIIIUICHHUS;

- c(popMUPOBAaHHOCTh YMEHUW pa3auyarh (PaKTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

- c(OpMUPOBAHHOCTb MPEJCTABICHUNA O BIMSHUU HWHPOPMAMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIBTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHUYECKOTO,  MEIULMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;



- IPUHSATHUE NMPABOBBIX U 3TUYECKHUX aCIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIPOCTpaHEeHHE HH(OpMAIUY;

- CO3JIaHUE YCIIOBHI JJisi pa3BUTHSI HABBHIKOB yueOHOM, MPOEKTHOM, HAyYHO-
UCCIIEIOBATENILCKON U TBOPYECKOM AESITENbHOCTH, MOTHUBALMU OOYYAIOMIMXCSA K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zela.

Pasznen «LlugpoBasi rpamMoTHOCTH» NOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX SJIEMEHTOB LHU(PPOBOTO OKPYKECHHsS, BKJIIOUas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padOTE B
cetd UHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMIOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUWHBIN anmapar HMH()OPMATUKH, BOIPOCH KOJAWPOBaHMS HH(pOpMaLMH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(opMHUpOBaHKE HABBIKOB peali3alliy MPOrpaMM Ha S3bIKax MPOTrpaMMHPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIEC B 3aJja4ax aHajIu3a
JAaHHBIX, UCMOJb30BaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJs peIIeHHUs
IIPUKJIAJAHBIX 337a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JIEHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBbITh NMPEMJIOKEHbI IJIs1 U3yYEHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4e€HHUS WH(POPMATUKM pPEKOMEHAYyeTCs IJis
TEXHOJIOTUYECKOTO0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MH(DOPMAIIMOHHYIO Cc(epbl ACSITENbHOCTUA. YTIYyOJEHHBIA YpPOBEHb HW3Y4YEHUs
nH(pOpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMABHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHEIUATbHOCTH, YYacTHE B MPOEKTHOM U MCCIEeNOBATEIbCKOM NIESTEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HWH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIHNA/AX U Cllaye
Ennnoro rocyapcTBEHHOTO 3K3aMeHa o HHPOpMaTHKE.



[TocnenoBaTenbHOCTh M3Y4YEHHS T€M B Mpeaesax OJHOro rojpa oOydeHHs
MOXET OBbITh HM3MEHEHa IO YCMOTPEHHIO YYHUTENs NpU MOJArOTOBKE paboueit
IpOTpaMMBbl U TOYPOYHOTO IIJIAHUPOBAHUSL.

OO11ee ynciIo YacoB, pEKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKU — 272

yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

10 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nndopmanusi, nanusie U 3HaHus. MHbopmalimoHHbie npoieccsl B MPUPOJIE,
TEXHUKE U 00ILECTBE.

HenpepriBHBIE M AMCKpETHBIE BEIMUYMHBI U curHaibl. HeoOxomumocThb
JTUCKpeTU3aluu uHpopManuu, MpeAHa3HAYECHHOW i XpaHEHHUs, Mepeladd u
00paboTKH B ITU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHHe. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIICHMI, 3alMCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. [loctpoeHrne OMHO3HAYHO IEKOAMPYEMBIX KOJOB € IOMOILIBIO
nepeBa. Equnaunbl n3amepenus koaudectsa nHGopManuu. AndaBUTHBIA TOAXOI K
OLIEHKE KOJIMYeCcTBa HH(POpMaIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIMOHHON cucteme cuucieHus. CBONCTBA NO3UIMOHHOW 3alKCU  YHUCHA:
KOJIMYECTBO UG B 3alUCH, IPU3HAK JEIUMOCTU YUCJIAa HA OCHOBAHUE CHUCTEMBI
CUHCIICHUSI. AJITOPUTM MEPEBO/IA LIEJIOTO YUCIa U3 P-UUHOIN CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJTOPUTM IEpeBO/a KOHEYHOM P-M4HON OpoOH B NIECATUUHYIO.
AJNTOpPUTM IepeBO/A LEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CUMCIICHHSI B P-HUHYIO.
[lepeBoa KOHEUHOW NECATHYHOM OpoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAs U
HIECTHAIIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBSA3b MEXAY HUMH. Apudmernyeckue
olnepanyy B MO3UIMOHHBIX CHCTEMAaxX CUUCIEHUSA. TpOWYHAs ypaBHOBELICHHAsS
CUCTEMA CUHCIICHUA. [IBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. Komuposka ASCIl. OmgHoGaiiTHBIE KOIWPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. OmpeneneHue HHPOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  m3oOpaxkenuit. OneHka  WHGOPMAIMOHHOTO  00BEMaA
rpauyuecKuX JaHHBIX MPHU 33JJaHHBIX pa3pelieHnuH U ITyOruHe KOJUPOBaHUS 1[BETA.
[IBeToBbie Momenu. BekTopHoe komupoBanHue. DopmaThl Tpaduyeckux (aiyios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koauposanue 3Byka. Ouenka nHGOpMaLMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNH U Pa3psAHOCTH KOJUPOBAHUSI.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BbickasbiBarenbHble (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omeparuu. TaOnaUIBI MCTUHHOCTH. JlorMueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
TabJIMI ICTUHHOCTH. Jlornueckue onepanuu 1 onepalny HajJ MHOKECTBAMHU.



3aKoHBI anreOphl JOTUKHA. ODKBUBAJICHTHBIC MPEOOPA30BAHMS JIOTHIECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIHUUA. 3aBUCHMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIIUN OT KOJIMYEeCTBA apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonunueckue  gopMbl  sormueckux  BblpakeHuil.  CoBepilleHHbIE
TU3BIOHKTUBHBIC W KOHBIOHKTUBHBIC HOPMajbHBIE (OPMBI, aITOPUTMBI HX
MOCTPOCHUS IO TabJIMIlEe HCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe KomImbtorepa. Tpurrep. Cymmarop.
MHoropaspsanbeiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX DJEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUSA IO
JIOTUYECKOMN CXEME.

[IpencraBienre LENbIX YHCEN B MHaMATH KoMibioTepa. OrpaHUue€HHOCTD
JAarna3oHa 4Yucell MPU OrPaHUYECHUM KoiudecTBa paspsaoB. llepenosnHeHue
pa3psiAHOM ceTkH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTTOJTHUTEIIBHBIN KOJT OTPULIATEIBHBIX YUCETT.

[lobutoBble norumyeckue omnepauuu. Jlornyeckuid, apupMeTHUYECKH H
nukandaeckuit  casuru. [lludpoBanue ¢ mnomomplo TOOUTOBOM — omepanuu
«uckirovaroee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMAMSATH KOMIIBIOTEpa. 3HAdallas
4acTh W MOPAJOK yucia. Jluana3oH 3HaUeHUN BelleCTBEHHBIX yucen. [Ipobiemsr
XpPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
paspsaaoB. BrinmosiHeHHWe ornepanuid C BELIECTBEHHBIMU YHMCIAMH, HAKOIUICHHUE
OIIMOOK TIPH BBIYUCIICHUSIX.

Hudposasi rpaMoTHOCTDH

TpeOoBaHus TEXHUKK 0€30MACHOCTU ¥ TUTHEHBI IPHU PaboTe C KOMITbIOTEPAMHU
U JPYTUMU KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon HeiiMana. ABTOMAaTHYECKOE BBIMOJHECHHE IPOTPAMMBI  IIPOILIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIBI0 IHUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OcCHOBHBIE TCHACHUMUH  Pa3BUTUS KOMIIBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannenbHbie BIUUCIEHUS. MHOTONpOeccopHbie cucTeMbl. CylepKOMIBIOTEPBI.
Pacnipenenénnpie BBIUUCIUTEIBHBIE CHCTEMBI M 00pabOTKa OONBIINX JaHHBIX.
MoOunbHbIE UPPOBBIE YCTPOMUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3HpPOBAaHHBIC TPOU3BOJICTRA.

[IporpammHuoe obecrieueHre KOMITbIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. Bubl
MporpaMMHOT0 o0ecredeHus: U ux HazHaueHue. OCOOEHHOCTH MPOrpPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnroHHbIE CUCTEMbl. Y THIIMTHI.



HpaiiBeppl  ycTtpouctB. MHCTamsiuuss W AEUMHCTAULLUA  OPOTPAMMHOIO
o0ecrniedeHusl.

daiinoBsie cuctembl. [IpuHIMIBI pa3MenieHUs] U HUMEHOBaHUs (HailioB B
nosiroBpeMeHHoi namsatu. [llabnonsl 11t onucanus rpyni (haisaos.

[Iporpammuoe obecniedenue. JIneH3upoBaHue NMPOrpaMMHOr0 0OecTieUeHHUsI
U UPpoBeIX pecypcoB. [Iponpueraproe u cBOO6OAHOE pOorpaMMHOE 00ecIIeYeHHE.
KoMMepueckoe n HeKOMMEpUYeCKOe UCIIOJIb30BaHUE MPOTPAMMHOT0 00€CTICUeHUS U
udpoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®enepannu 3a HENPABOMEPHOE HCIOJIB30BAHUE MPOTPAMMHOTO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IpyuHIMIBI TOCTPOECHUS U allapaTHbhIe KOMIOHEHTHI KOMIBIOTEPHBIX CETEH.
Ceresbie mpoTokosbl. Cetb MHTEpHET. Anpecanus B ceth MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cucrema JTOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moaceTw ¢ momomibio Macok mojcereil. CereBoe
aamMuHuctpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBsA3U C y3ioM ceTtu. OmpejeneHue mapiipyTa JIBHKCHUS
MaKEeTOB.

Buaslt  pestenpHoctTh B cetw  UHtepHer. CepBucbl  HMHTepHeTa.
['eoundopmalmoHHbie CUCTEMBI. [ €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU
(HampuMmep, JIoKalusg MOOWIBHBIX TeIe(OHOB, OMNpPEACICHUE 3arpy>KEHHOCTHU
aBTOMarvcTpasei), MHTEpHET-TOProBIisi, OPOHUpPOBaHUE OMIIETOB U TOCTUHMII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yciayrH. ColUanbHBIE CETH —
OpraHu3ainus KOJUJIEKTUBHOTO B3aMMOJECUCTBUS W oOMeHa gaHHbIMH. CeTeBoi
ATUKET: TMpaBWia TMOBeleHUs B KubOepmpoctpancTBe. [Ipobiema momIMHHOCTH
nosiyueHHou nHdopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHbIE M DKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOorui. OOIue mpoOieMbl 3aluThl
uHdopmaruu 1 “HPopMauoHHOM Oe3omacHocTu. CpencTBa 3anuThl HHOOpMAITUU
B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETIX U aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieuenre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHne  HECAHKIIMOHUPOBAHHOIO  JOCTyna K  JIMYHOM
KOH(DHIeHIaNTbHON HHPOpPMAIIUU, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWMIIBHBIX yCTpoicTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JUYHOTO apXuBa
uHopmaruu. PesepBHoe konupoBanue. [laposbHas 3amura apxusa.

[MudpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[udper mpoctoit 3amensl. [Mludp Iesaps. [ludp Bmxenepa. Anroputm
mdposanus RSA.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WM BBIYMCIHTEIBHBIX alroputmoB. OrnpeaeneHue
HCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.

Oranbel penieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otnagounbii BeiBOA. [lommarosoe
BBITIOJIHEHUE NTporpaMmbl. Toukn octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJI0YMCIIEHHBIE, BEIIECTBEHHbIEC, CAMBOJIbHBIE, JJornueckue. Betnenus. CiioxHbIe
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHoO. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONPeeIEHHOTO MHBApUAaHTa LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yuciaa Ha OTAeNbHblE IUQPHI,
HaXOXXJEHUE CYMMbl W TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MuUHUMAaBHOW) LU PHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIEHb.

O6paboTka JaHHBIX, XpaHAIuXcs B (aitiax. TeKCTOBbIC U IBOMYHBIC (PalIbI.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PexypcuBHBIE NpoleAypsl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[lopkatoueHne  OMOIMOTEK  MOANPOTrpPaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIKII HOCTPOECHUS IPOTPAMM.

Uucnennsie MmeTobl. TouHOE U MPUOTKEHHOE pelieHus 3a1aun. YucieHnbie
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Beruucienue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMYMa) QYHKIMM OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOrpaMMHUPOBAHUSA ISl OOPaOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSIBJIEHUM CHMBOJIa B CTPOKE,
pa3zbueHe CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOJCTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HalJICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[IpeoOpa3zoBaHue YKCIIa B CHMBOJIBHYIO CTPOKY M OOPATHO.

MaccuBel ¥ TOCIENOBATENBHOCTH 4YHcCeN. BplunciieHue 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIE0BATEIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOTO U MAaKCHUMAJIBHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33laHHOMY YCIIOBHIO).
JInHeWHbIN IMONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowdHbI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAcCHBA, NEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  cruneil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CrnucKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpelACcTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHnanmu3 naHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JAHHBIX: IPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3YyaJIM3allUsl JaHHBIX, HHTEpIIpeTauus pe3yiabTaToB. [IporpaMMHbIE cpeAcTBa U
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o0ydyenue. HTeeKTyanbHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(pMETHUECKOro, HAanOOJBIIETO (HAUMEHBIIETr0) 3HaYCHUS JUana3oHa.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pelIeHWe YpaBHEHUH C TMOMOLIBI0 IOAOOpa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, OorpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTMBl CKaTHS TaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSl OIIMOOK TMpu mHepedade JaHHbIX. Koppl, mo3BoJsOMINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dexT. Yrpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHas CBA3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
MPUKIIAJAHBIX 33]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPUATHS yesnoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TaOIHUIIbI,
rpadukn).

I'padbl. OcHoBHBIE MoHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJIBHOTO TMYTH MEXIy BepmuHaMu rpada, OmpeneiecHue KOJUYEeCTBa
Pa3IMYHBIX T MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOTrOo rpada).

HepeBbs. bunapnoe aepeBo. [epeBbsi moucka. CriocoObl 00Xxola jaepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOM nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATErNN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrnio3HaBaHus ycTHOUM peun. KoruutusHble cepBuchl. MneHTudukanys 1 nouck
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poboroTexHuke. HTepHeT Bewel. IlepcrnekTunbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATUS anroputMa. Mammuna TreroprHra Kak yHuBepcaabHas
Mozenb Beraucnenun. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcCIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOU 337a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leable Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XOII-TaOJUIIbI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHHe MHHMMAaIbHOTO OCTOBHOIO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKINYECKOTo rpada. Alnroputm
JIeHKCTpBL.

epeBbs. Peanuzanms 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe aliropuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoa iepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHME KaK METOJ  pELIeHUs 3aJad ¢
COXPAaHEHHEM NPOMEXKYTOUYHBIX PE3YIbTATOB. 3aJayH, pEIIaeMble C MOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHupoBaHuU. OOBEKTHI U
kjaccbl. CBOMCTBA U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIM3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOJIUMOpPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHue TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JIJIs TOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOACIUPOBAHUS.

JuckpeTusanusi Tpyd MATEeMATHYECKOM MOJECIUPOBAHUU HEMNPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBKeHus. MoaenupoBaHre OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeTOJ, HauMEHBIIUX KBaJApPaTOB.
OleHKa YHUCIOBBIX TapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenupoBaHue. CUCTEMbI MACCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauua — MpeJCcTaBICHUE
cBeneHHnii 00 OMHOTHMHIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Padora c
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MMapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IloHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTa.
TexHoNorus: «KJIUEHT — CepBEp», €€ NTOCTOMHCTBA U HeAoCTaTKU. OCHOBHI S3bIKa
HTML u xackamubix tabmui ctwiei (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpyska ¢aiioB Ha CailT.

BBon m300pakeHni ¢ WCIONB30BAHUEM DPA3IUYHBIX ITU(PPOBBIX YCTPOMCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Vcnpaienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue 1BETHBIX uU300paxeHuil. Peryms. PaGota ¢ o6mactamu.
OUIBTPHL.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBbl. M3MeHeHHe TMOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MonaenupoBaHMe HCTOYHMKOB oOcBeulleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMUpOBaHBI CIECAYIOIMINE JTUYHOCTHBIE
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

- OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

- TOTOBHOCTH MPOTHUBOCTOSITH HJICOJIOTMH JKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

- IIEHHOCTHOE OTHOIICHUE K HCTOPHUYECKOMY HACIEIUI0, AOCTHXKEHUSIM
Poccun B Hayke, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAHUE 3HAYECHHUS] UHPOPMATHUKH
KaK HayKH B KU3HU COBPEMEHHOI0 OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

- ¢c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

- CIMIOCOOHOCTH OIICHMBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

- OCTETHUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OSCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

- CIOCOOHOCTh BOCTIPUHHMMATH Pa3IUYHBIC BUJBI MCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4ecKOro BOCIUTAHMS:

- copMHpOBaHHOCTH 370pOBOrO W Oe30macHoro oOpas3a JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, B TOM YHUCJIE 33 CUET COOTIOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

- TOTOBHOCTh K QKTHUBHOU AESITEILHOCTH TEXHOJOTUYECKOW M COIMATHHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

- uHTepec K cdepaM mNpodhecCHOHATBHOU JESTEIbHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oymymield mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO W CaMOOOpa30BaHUIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

- OCO3HaHHWE TIJI00ANBHOTO XapakKTepa 3KOJOTHYECKUX MPOOJieM M MyTed X
pelleHus, B TOM 4YHCIe C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

- chopMHpPOBAaHHOCTH, MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHO! MPAKTHKH, 32 CYET IOHUMAHUS POJIM MH(OPMAIIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

- OCO3HAHHE IEHHOCTH HAYYHOW IESATCIBHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B miporiecce ToCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBI T10
WHPOPMATUKE y OOYYAIOIIMXCS COBEPIICHCTBYETCS IMOIIMOHAIBHBIA WHTEIUICKT,
TIPEIOoJIararoIIuid C(hOPMHUPOBAHHOCTH:

- CaMOpETyJIMPOBaHMS, BKIIOYAIOMIETO CaMOKOHTPOJIb, YMEHUE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

- BHYTPCHHEH MOTHBAITNH, BKJIIOYAIOIICH CTPEMIICHUE K TOCTHKCHUIO TS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMEHHUE ICHCTBOBATh, MCXOMISI M3 CBOMX
BO3MOKHOCTEH;

- AMITATHH, BKJIFOYAOIIEH CITOCOOHOCTh TOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;



- COLMANBHBIX HABBIKOB, BKJIOYAIOUIMX CIHOCOOHOCTh BBICTPAUBAThH
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00THTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(JTUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydawomierocss OyayT copMupoBaHbl MeTalpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaAIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS

1) 6a30BbIe JOrMUYecKue AeiiCTBHS:

- CaMOCTOSTEIbHO (OPMYJIHPOBATh U  aKTyaIM3UpPOBaTh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JJi CPaBHEHUS,
Kkiaccudukanuu u 00001IeHUS;

- ONpENeNATh LEIN JIeITEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH HX
JIOCTIKCHUS,

- BBISABJISITH 3aKOHOMEPHOCTH U POTUBOPEYHS B pACCMaTPUBAEMBbIX SIBJICHUSAX;

- pa3pabaThIBaTh IUIaH pEHICHUs MPOOJIEMbI ¢ YUYETOM aHAIN3a UMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHBBI B JEATCIBHOCTb, OIICHUBaTh COOTBETCTBHUE
PEe3yJAbTATOB 11EJISIM, OLICHUBATH PUCKH MOCJIEACTBUM IESITEIHHOCTH;

- KOOPAMHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUSX PEATBHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,

- pa3BHUBaTh KPEATHBHOE MBIIIUICHHUE TIPH PEIICHUH >KM3HCHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

- BJAJCTh HaBbIKAaMM  y4e€OHO-HCCIIEIOBATEIIbCKOM W MPOEKTHOM
JeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npooaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7]a4, TPUMEHEHUIO
Pa3IMYHBIX METOJI0B IMO3HAHMS;

- OCYIIECTBJIATh PAa3IUYHBbIC BHJBI JICSITEIHHOCTH IO TMOJYYCHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YYEOHBIX U COLMATBHBIX
MIPOEKTOB;

- (hopMupoBaTH HAYYHBIN TUTI MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MMOHATHUSIMHU U METOJAMU,



- CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a7a4d B 0OOpa30BaTEILHOMU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

- BBISIBJSITH TPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3aaady,
BBIJIBUTATh TUTIOTE3Y €€ PEeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHMA, 3a]JaBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

- aHAIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS 3aJadd pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

- TaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

- OCYIICCTBIIATH IIEJICHAIIPABICHHBIN MOUCK TIEPEHOCAa CPENICTB U CIIOCO00B
JEHUCTBUS B MPO(GECCHOHATBHYIO CPENy;

- YMETh NEPEHOCUTH 3HAHWS B TO3HABATEIBHYIO M MPAKTHYECKYIO O0JIacCTH
KU3HEIEITeIIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 001acTei;

- BBIIBUTATh HOBBIC WJICH, TIPE/JIaraTh OPUTHHAIBHBIC MMOIXObI U PEIICHHUSI,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

- BJIQJICTh HABBIKAMHU MOJIYYeHUS] HH(POPMAIIMK U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWUCK,  aHaliu3, CHUCTEMaTU3aluil |
WHTEPIPETANNIO HHPOPMAIMH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

- CcO3MaBaTh TEKCTBl B pa3IWYHBIX (opmatax ¢ yd4€TOM HaA3HAYCHUS
uHQopMaIUu U IEJIEBOM  ayJUTOpUH, BBIOMpass ONTUMAIbHYIO  (opMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

- OLICHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh MH(MOPMAIINH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

- HCTOJB30BaTh CpeACTBA HWH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aj/1a4 ¢ COONMI0ICHMEM TPEOOBAHMI I)PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

- BIAQJCTh HAaBBIKAMHU  pACMO3HABaHWUS W  3alUThl  WHGOpPMAIIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:

- OCYIIIECTBIIATh KOMMYHHKAITUW BO BCEX cepax KU3HU;

- pacrio3HaBaThb HEBepOaJbHBIC CpEACTBA OOINEHWS, MMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;



- BJQACTh PA3IMYHBIMU CrOCOOaMu  OOIIEHUS ¥  B3aWMOJICHCTBUSI,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYyAIlHH;

- pa3BEPHYTO U JIOTMYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

- IOHUMATh U KCTOJIB30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUAYaIbHOU
paboTHI;

- BpIOMpaATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBHH C Yy4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

- TIpPUHUMAaTh UEIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JEUCTBUS MO HUX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

- OLIEHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KAXKIOrO0 Y4YaCTHHKAa KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- mpenjiaraTh HOBBIC MPOEKTHI, OICHUBATh HAEU C TO3UIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

- OCYLIECTBIJISITh IO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanms:

- CaMOCTOSTENIBHO OCYIIECTBIATh NTO3HABATEIBHYIO AEATEIBHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JESITENbHOCTH U )KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIbHO COCTAaBJSATh IUJIaH pELICHUS MpOOJIEMbl C Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

- 1aBaTh OLEHKY HOBBIM CUTYAIUsIM;

- pacHIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHUT;

- JleJaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

- OLIEHUBATh MPUOOPETEHHBIN OIBIT;

- CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3PYIUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

- 1aBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;



- BJIAQAETh HABBIKAMU T[IO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHMSI
COBEpIIAEMbIX JEUCTBUM UM MBICIUTENBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU ISl OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

- OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEILICHHUS 110 UX CHUKEHUIO;

- NPUHUMATh MOTHBBI M ApPryMEHTHI JAPYTMX NpPU aHalM3€ PEe3yJIbTaTOB
JEATEeIIbHOCTH.

3) npuHATHS Ce0H U APYTrHUX:

- IPUHUMATD ce0s1, TOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

- NPUHUMATh MOTHBBI M apPryMEHTHI JAPYTUX MpH aHAIU3€ pe3ylIbTaToB
JEATEIIbHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIIHOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUU JPYTOTO YETOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnponecce uzyuenus kypca MHGOpMATHKU YriyOJE€HHOTO ypoBHS 6 10
K1acce 00yJaronuMucs OyTyT JOCTUTHYTHI CISAYIOIIHNE MTPEIMETHBIE Pe3yIbTaThI:

- BJIAJICHUC TIPEACTABJICHUAMH O PO MH(POpPMAIMA W CBSI3aHHBIX C HEU
MPOILIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHAMHU «UHPOpPMALIUDY,
«MH(POPMALIMOHHBIHN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMbD», «CUCTEMHBIN
b dexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

- BJIAJICHWE METOJaMM TMoWcka WHpopManuu B ceTh VIHTepHET, yMeHwHe
KPUTHUYECKU OIICHUBATh WH(POpPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

- YMEHHE XapaKTepu3oBaTh OOJBIINE JaHHBIC, NPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHUE
KJacCU(PUIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIaccu(pUKaIus, KIIaCTepU3aIus, aHaIM3 OTKJIOHEHU), MMOHUMATh
MOCJICIOBATEIFHOCTD PEIICHHUS 3a7a4 aHaIM3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

- TIOHMMaHWE OCHOBHBIX TPUHIIUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMCHHBIX CTAIMOHAPHBIX U MOOMIIbHBIX KOMITBIOTEPOB, TCHICHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

- BIIAJICHUE HAaBBIKAMU Pa0OTHI C OTMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIAMU TTPOTPAMMHOTO 00ECIIeUEHUS AJIs PEIICHHS YU4EeOHBIX 3a7a4 110 BEIOpaHHOMN
CTIeIIATTU3allNH;

- HAJIMYHE TIPEICTABIICHUN O KOMITBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPTaHU3aNUU U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX



cereil, 00 oOmMX NpUHIMNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;

- TIOHMMaHue yrpo3 HUH(MOPMALUOHHONW O€30MacHOCTH, HCHOJb30BaHNE
METOJIOB U CpPEICTB MPOTUBOAECHCTBHS H3TUM YIrpo3aM, COOJIIOJEHUE MeEp
0€3011acCHOCTH, NPEAOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE NTEPCOHATBHBIX
JAHHBIX, COOJIFO/IEHHE TPEOOBAaHUM TEXHUKU O€30IMaCHOCTU U TUTHEHBI IIPU padboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU IIU(PPOBOTO OKPY>KEHUS, TOHUMAHHE
IIPABOBBIX OCHOB MCIOJIb30BAaHMUSI KOMITBIOTEPHBIX IIPOrpaMM, 0a3 TaHHBIX U paOOTHI
B ceTH VHTEpHET;

- TIOHMMaHUE€ OCHOBHBIX IPHUHLHUIIOB JUCKPETU3ALMM pPA3JINYHBIX BUJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTb HHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alluH,
YMEHUE OINPEAEISITh CPEAHIO0 CKOPOCTh IEpeJauy JaHHbIX, OLICHUBATh U3MEHEHHE
BPEMEHHM TIepedauyd MpH H3MEHEHUH HWH(POPMAIMOHHOTO O00BEMA JaHHBIX MU
XapaKTEPUCTHUK KaHaJa CBA3H;

- YMEHHE UCIOJIb30BaTh P PEIICHUHU 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aMHCH
YHUCel, AITOPUTMA MMOCTPOCHHUS 3aMUCH YKCTA B MIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAHHUEM M IIOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTrO YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH ApU(PMETHUECKHUE ONEpallii B TO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

- YMEHHE BBINOJHATh MPEe0OpPa30BaHUs JIOTUYECKUX BBIPAKEHUH, UCIOJIb3YS
3aKOHbl ~ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHUE B
JM3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHbBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

- TOHMMaHue O0a30BbIX ANTOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTka MHOTOpa3psAHBIX 1EJbIX
YHUCel, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIe
QJITOPUTMBI, TBOMYHBIA NOWCK) U MPUBOAUTH IIPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

- BJIQJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTPENAETATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX



pe3yabTaTOB, BBISABIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
nporpaMMel, (GOPMYITHPOBATH MPEATIOKEHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJa;

- yYMEHUE CO03[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI H
JIEMOHCTPALIMOHHBIE MAaTEpHANIbl C UCIIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

- YMEHHUE HCII0JIb30BaTh ANEKTPOHHBIE TAOIUIbI 1JIs1 aHAIN3a, IPEICTaBIICHUS
U 00pabOTKH JaHHBIX (BKIIIOYAs BHIYMCIEHUE CYMMBI, CPEAHETO apU(PMETHUECKOTO,
HAauOOJIBIIET0O W HAWMEHBIIEr0 3HAYEeHWM, pEHIeHHe YpaBHEHUU, BBIOOD
ONTUMAJIBHOTO  pEeIIeHHUs, MOoA00p JUHUU  TPEHJa, pelieHue  3aaad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Kacce 00y4JaronuMucs OyTyT JOCTUTHYTHI CIEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThI:

- YMEHHE CTPOHUTH HEPAaBHOMEPHBIE KOJbI, JOMYCKAKOIIUME OJHO3HAYHOE
JEKOAUPOBaHUE COOOIIEHUH (mpedUKCHBbIE KOAbI), HCIIOJIB30BATH IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOIIEHMSI TPH HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH NPHHIIMIIBI
paboThI MPOCTHIX AJTOPUTMOB CHKATHSI IAHHBIX;

- YMEHHUE pelaTh aAITOPUTMUYECKHUE 3a/1a4d, CBA3aHHBIE C aHAJIU30M rpadoB
(331241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHAMU rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTe MEXIy BEpIIMHAMU OPUEHTUPOBAHHOIO
aIUKINYecKoro rpada), yMeHUE UCTIOIb30BaTh JIEPEBbsSI ITPHU aHATN3E U TOCTPOECHUHU
KOJIOB W JUISI TIPEJICTABICHUSI apu(PMETHUECKUX BBIPAKCHUHN, TIPU PEIICHUU 3a]1a4y
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATErHIO UTPHI;

- yMEHue paspadaTbiBaThb M pEaJUM30BbIBATH B BHJE Mporpamm 0a30BbIe
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B MporpamMMax JIaHHbIE PA3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN HAa JUANa30H MX BO3MOKHBIX 3HAYCHHM, MPUMEHSTH MpU
pELIeHUH 33]1a4 CTPYKTYPhI JaHHBIX (CIIUMCKH, CIIOBApH, CTEKH, OYEPENIU, 1E€PEBbS),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JaHHBIX, HIPUMEHSTh
CTaHJAapTHbIE U COOCTBEHHBIE MOANPOrPaMMBbI AJi1 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3paboTKe MporpaMm OUOIHOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOrPaMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

- YMEHHE CO3/1aBaTh B€O-CTPaHUIIbI;

- BIIQJICHUE OCHOBHBIMU CBEIEHUSMH O 0a3axX JaHHBIX, HX CTPYKTYpE,
CpeICcTBax Cco37aHUsl M pabOThl C HUMH, YMEHHE WCIIOJIH30BaTh TaOJIMYHBIC
(pensaiuroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAaHHBIX, BBIMOJHSIThH



COPTHPOBKY M TIOMCK 3amuceld B 0a3e MaHHBIX, HAIMOJIHATH pa3padOTaHHYIO 0azy
JIAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

- YMEHHE UCTIOIH30BaTh KOMITBIOTEPHO-MAaTEMATHICCKIE MOJICITH JUISI aHAJIH3a
00BEKTOB U MPOLIECCOB: (HOPMYITUPOBATH IE]Ib MOACTHUPOBAHNS, BHITIOTHATH aHATIU3
pe3yabTaTOB, IMOJYYEHHBIX B XOJE MOJEIUPOBAHUS, OIICHUBATH COOTBETCTBHUE
MOJIETT MOJICIMPYEMOMY OOBEKTY WIIM TIPOLECCy, MPEACTABIATH PE3YJIbTAaThI
MO/ICIIMPOBAHUS B HATJISTHOM BH/IE;

- YMEHHE OpraHH30BHIBaTh JIMYHOE HHPOPMALMOHHOE TIPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB LU(MPOBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa30BaTENbHBIX CEPBUCOB;

- IOHUMAHNE OCHOBHBIX MPUHIUIIOB PabOTHI, BO3SMOXXHOCTEH M OrpaHIYCHHUSI
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pa3iIMUYHBIX OOIACTSX,
HaJIMYMe TMPEJCTABICHU O Kpyre peliaeMbIX 3aJad MAalIMHHOTO OOY4YEeHHUs
(pacmo3HaBaHusl, KI1aCCU(PUKAIMKM ¥ TPOTHO3UPOBAHUS) HAIMYKE TPEACTABICHUN
00  HWCHONB30BaHMM  HWH()DOPMAIMOHHBIX  TEXHOJIOTMH B Pa3JIMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
11 [IpencraBnenue nabopmaIuu B 19 2 6 https://kpolyakov.spb.ru/
' KOMIIBIOTEPE
1.2 OcHOBBI anreOpsl JIOTUKA 14 1 ) https://kpolyakov.spb.ru/
13 KommnbrorepHas apupmMerrka 7 3 https://kpolyakov.spb.ru/
Uroro mo pazneny 40
Pazgen 2. lugpoBast rpaMOTHOCTH
21 Kommbrorep - yHHBEpCcaabHOE 6 https://kpolyakov.spb.ru/
' YCTPOMCTBO 0OPabOTKHU JaHHBIX
2.2 ITporpammHoe oOecnieueHue 6 1 2 https://kpolyakov.spb.ru/
2.3 KomnerotepHsie ceTu 5 hitps://kpolyakov.spb.ru/
2.4 WNudopmannonHas 6e30macHOCTb 7 2 https://kpolyakov.spb.ru/
Hroro mo pazaeny 24
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBeJieHHE B IPOrpaMMHPOBAHNE 16 1 3 https://kpolyakov.spb.ru/
3.2 BcnomoratenbHbIE anropuTMbl 8 2 hitps://kpolyakov.spb.ru/




https://kpolyakov.spb.ru/

3.3 YucaeHHbIE METOIBI 5 3
3.4 AnTOpuUTMBI 00PaObOTKH CUMBOJIBHBIX 5 1 https://kpolyakov.spb.ru/
' JIAHHBIX
3.5 AAropuTMBI 00pabOTKH MacCHUBOB 10 4 hitps://kpolyakov.spb.ru/
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTUH
4.1 OO6paboTka TEeKCTOBBIX JOKYMEHTOB 6 3 https://kpolyakov.spb.ru/
42 AHAJIN3 JAHHEIX 8 3 https://kpolyakov.spb.ru/
Utoro no pazneny 14
HazBanue MmoayJist
PesepBHoe Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 136 37

I[TPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m Konrpouabnsie IIpakTuuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoTshI
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATUKH
11 Nudopmanus u uHGOpManOHHBIE 10 1 3 https://kpolyakov.spb.ru/
' IPOLECCHI
1.2 MoesmpoBanye 8 1 2 https://kpolyakov.spb.ru/
Utoro no pazneny 18
Pa3aen 2. AnropurMsl M1 NIporpaMMupoBaHue
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1 https://kpolyakov.spb.ru/
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 2 10 https://kpolyakov.spb.ru/
OCHOBBI 00BEKTHO- https://kpolyakov.spb.ru/
2.3 OpPUEHTUPOBAHHOTO 16 1 5
IPOrpaMMHUPOBAHUS
Hroro mo pazneny 50
Pa3nea 3. UnpopMannoHHbIE TEXHOJTOTHH
31 KomnproTepHo-MaTeMaTuyeckoe 8 1 9 https://kpolyakov.spb.ru/
' MO/ICIUPOBAaHUE
3.2 Bba3n1 jaHHBIX 10 1 4 https://kpolyakov.spb.ru/
3.3 Be6-caiiThI 14 1 4 https://kpolyakov.spb.ru/




https://kpolyakov.spb.ru/

3.4 Komnbrotepnas rpaduka 8 4

3.5 3D-monenupoBanue 8 3 https://kpolyakov.spb.ru/
Uroro mo pazneny 48
PezepBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 136 38

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Nudopmaruka (B 2 yactsx), 10 kmacc/ [omsaxos K.1O., Epemun E.A.,
OO6mecTBO ¢ orpaHMYeHHON 0TBeTCTBeHHOCTHhI0O « BMMTHOM. JlaGopatopus
3HaHWiI; AkuuoHepHoe o0mecTBo «M3natenbeTBo «IIpocBemenne»
Nudopmatuka (B 2 yactsax), 11 kimacc/ Ionsikos K.1O., Epemun E.A.,
OG6miecTBO ¢ orpaHMuYeHHON 0TBeTCTBeHHOCTHhI0O « BMMTHOM. JlaGopatopus

3HaHWiI; AkuuoHepHoe odmecTBo «M3aarensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Nudopmatuka. 10-11 knaccel. ba3oBbiii U yriayOaeHHBIN YPOBHHU.
Meroanueckoe nmocooue/ [omskor K.1O., Epemuna E.A., O6mecTBo ¢
orpaHnnueHHoON oTBeTCTBeHHOCTHIO "BMMTHOM, Jlabopatopust 3HaHui";
AximonepHoe o6miectBo "U3narensctBo "lIpocBemenue”
«IIporpammupoBanue. Python, C++». YuebHoe nocodue (B 4-x yacTsx)/
[TonsikoB K.1O., Epemuna E.A., O61iecTBo ¢ orpaHUYeHHON
orBeTcTBeHHOCTHIO "BMHOM, JlaGopaTopus 3Hanuit"; AKnoHepHOe

obmectBo "N3narensctBo "[IpocBemienne"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://kpolyakov.spb.ru/school/probook.htm

https://resh.edu.ru
https://fipi.ru/

http://profilbook.forum24.ru
https://m.edsoo.ru/7f418516


https://m.edsoo.ru/7f418516
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