¢ MYHHIHTAJBHOE BIO/UKETHOE
OBIEOBPA3OBATEJILHOE YYPEK/IEHHE
«CPEJHAS OBUHIEOBPA3ZOBATEJIBLHAS ITKOJIA Ne17»
I'OPOJIA OBHHHCKA

Kanyweexan ofaracme, 2. Obnunck, ya. beaxunckan, 0.10
ar. nouma obnschooll 7@. mail.ru

PACCMOTPEHO COr'’JTACOBAHO

aa sacesamuu LIMO yanrene#t C 3am. agpexropa no YBP
MATEMATHER H HHOPOPMATHKY % ¥

Mporokea Ne 1 or 31.08.2023 r.  [esfserdnd C. E.
Pyxogmne. HIMO 31.08.2023 r.

Cxyparosua H. E.

PABOYAS IMPOI'PAMMA
no yaebnomy npeamery
«HHOOPMATUKA»
anas 10-11 kaaccos
(yraybaennsiit ypoBens)

r. OGHNHCK


mailto:office@school017.ru

2023 1.

1. NMMOSACHUTEJIbHASA 3AIIMCKA
Pabouas nporpamma yueOHoro npeamera «Mudpopmaruka» Ha

yriyOJIEHHOM YpOBHE COCTaBjieHa Ha OCHOBe TpeOoBaHwmil K
pe3yjibTartaM OCBOCHHUSI OCHOBHOM 0Opa30oBaTesIbHON MHpPOTrpamMMBbI
cpezHero obIiero 00pa3oBaHus, MPEACTABICHHBIX B DeeparibHOM
roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAAPTE CPEIHEro OOIIero
obpaszoBaHus, a Takke (deaepaabHONl paboyel MHPOrpamMMebl

BOCIIMTaHUA

ey 1 3a1a4M U3yYeHHs:
OcHoBHas 1eab U3y4YECHUS y4eOHOTO npeaMera

«MHpopmaTtuka» Ha yriiyOJIEHHOM YpOBHE CpeaHero oOIero
oOpazoBaHuss —  oOecneyeHue  JaJIbHEWIIETOo  pa3BUTHUS
WHOOPMAITMOHHBIX KOMIIETEHIINA BBIITYCKHUKA, €T0 TOTOBHOCTH K
’KM3HU B YCJIOBHUSIX Pa3BUBAIOLIETOC HH(GOPMAIIMOHHOTO 00I1IecTBa
1 BO3pacTarolleldl KOHKYpPEeHIIUM Ha pbIHKE Tpyaa. BeesA3u ¢ atum
n3zyuenne nuHpopmartuku B 10—11 knaccax 7oMKHO 00ECTIEUUTh:

e cpOpMHUPOBAHHOCTH MHPOBO33pEHUS, OCHOBaHHOTO Ha
IMOHMMaHUU poJii  WHGPOPMATHKH, HWHOOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUA B COBPEMEHHOM OOIIECTBE;

e chHOpPMHUPOBAHHOCTH OCHOB JIOTHMYECKOTO M aJrOPUTMHUYECKOTO
MBIIICHUS;

e chOPMHUPOBAHHOCTh YMEHHUW pa3iandaTbh (aKTel W OICHKH,
CpaBHUBATh OLICHOYHBIEC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTECPUSIMU

OLICHUBAHUSI U CBSA3b KPUTEPUEB C OIPEACIEHHONM CUCTEMOU



IIEHHOCTeH, MpOBEpSATh HaA JOCTOBEPHOCTH U 0000marTh
nH(OpMaITUIO;

e chOpMHUPOBAHHOCTH MpeICTaBICHU I o BJIIUSTHUHA
WH(OPMAITMOHHBIX TEXHOJIOTHUH Ha KU3Hb YeJIOBEKa B OOIIECTRBE;
IMOHWMaHUE COIHAJIBHOTO, JKOHOMHYECKOTO, ITOJIUTHYECKOTO,
KyJIBTYPHOT'O, FOPUIHNYECKOTrO, MPUPOJHOTO, IPrOHOMHUUYECKOTO,
MEJIUITUHCKOTO u (bU3HUOIOTUIECKOTO KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

® T[PUHSITHE IPABOBBIX U ITUYCCKHUX ACIIEKTOB WH(OPMAIIMOHHBIX
TEXHOJIOTHI; OCO3HAHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX
B CO3/IaHUE H HCIIOJIb30BAaHUE HHPOPMAIIMOHHBIX CHUCTEM,
pacripocTpaneHue nHpopmanuu;

e CO3JaHHE YCIOBHUM ISl pa3BUTHS HABBIKOB YUEOHOM, IPOEKTHOMH,
HAYYHO-HUCCJICJIOBATEIILCKOM W  TBOPYECKOW  JESTEIBHOCTH,

MOTHBALIMU ydallIUXCA K CaMOPa3BUTHUIO

XapakTepuCcTHKA MCHXO0JOTHYEeCKHX NMPEANOChIIOK K H3y4YeHHI0
npeaMeTa 00y4aloUMMUCH:

VueOubiii npeamer «MHpopmaTuka» B cpeaHeM oOIlIemM
00pa30BaHUU OTPAXKAET:
e CyHIIHOCTh MH(POPMATUKH KaK HAYYHON JUCIUTUIMHBI, U3y4daroIen

3aKOHOMCPHOCTH TIPOTCKAHUA W BO3MOXHOCTHU aBTOMAaTHU3aAllUN
PIH(l)OpMaIJ;I/IOHHI)IX IIPpOUCCCOB B Pa3JIUYHBIX CUCTEMAX;
e OCHOBHEIC OoOnacTtu IPUMCHCHUA I/IH(I)OpMaTI/IKI/I, IpeKIAC BCCTO

UH(POPMAIIMOHHBIE TEXHOJOTUHU, YHOpPaBJIEHUE U COIHUAIbHYIO

chepy;



MEXIUCUHUILIMHAPHBINA Xapakrep UH(POPMATUKU u
UH(POPMAITMOHHON AEATEIBHOCTH

Kypc nndopmaTrku cpeiHel MIKOJIbI SBIISICTCS 3aBEPIIAIOIIAM
ATallOM HENPEPBIBHOM MNOJATOTOBKH ydammuxcsi B 00JacTu
uHpopMaTuku ¢  HUHGPOPMAIMOHHO - KOMMYHHKAIIMOHHBIX
texnosioruit  (MUKT); on omnupaercss Ha coJepKaHHE Kypca
WHOOPMATUKA OCHOBHOW IIKOJBI W  ONBIT ITOCTOSIHHOTO
OpUMEHEHUS HKT, Ja€T  TEOPETHUYECKOE OCMBICJIEHHUE,
WHTEPIPETALHIO U 0000IIEHNE 3TOTO OIbITa

PesynpraTel  yriiyOJIEHHOTO YypOBHS M3yYEHHUsS Yy4YSOHOTO
npeamera «MHpopmaruka» OpUEHTHPOBAHBI Ha MOJIYyUYE€HUE
KOMIIETEHTHOCTEM A mocleaymrome  npodeccuoHalbHOM
JIeATEIIbHOCTH KaK B paMKaxX JaHHOU MpeIMEeTHON 00JIacTH, TaK U B

CME)KHBIX C HEH 001aCTsIX.

MecTo B CTPYKTYpe y4eOHOro njaHa:

CornacHo pabodeil mporpamMmMme cCpelHero ooIiero oopa3oBaHUs
Ha u3y4yeHue HHPOpMaTUKH Ha yriyOoinéHHom ypoBHe B 10-11
kiaccax orBoautTcs 280 yvacoB ydeOHOro BpeMeHH (4 dyaca B

HEJICJTIO)

YMK:
IMonsikoB K.1O., Epemun E.A. Undopmaruka (B 2 gactsax) 10

kiacc, O611eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO "BMTHOM.
JlabopaTopust 3HaHwMit";

IMonsixoB K.}O., Epemun E.A. Undopmaruka (B 2 yactax) 11



kiacc, O611eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO "BMTHOM.
JlaGoparopus 3HaHUt";

e [lomsxoB K. 1O./ Epemun E. A. Uadopmaruka. 10—11 wiraccel.
VrnyOnéHHpli ypOBEHBb: IMporpamMma Ui CTaplied IIKOJIbI
OO0mecTBO ¢ OrpaHWYeHHOW oOTBeTCTBeHHOCTHIO "BMHOM.
JlabGoparopust 3HaHU"

e bopoaun M. H. Uudopmaruka. YMK nns crapuieit mkonsi: 10 —
11 knaccer (PI'OC). Merommyueckoe mnocodue sl y4IUTEIs.
VrinyOnéHaeli  yYpOBCHbB OO01ecTBO C OrpaHUYEHHON

orBeTcTBeHHOCTHIO "BITHOM. Jlabopartopust 3Hanuii"

IToaxoasl K OT60py CodepiKaHMsl, K OIIPECACICHUIO IIJIAHUPYEMBIX
PE3YJbTATOB U K CTPYKTYPEC TEMATUYECCKOI'O IVIAHUPOBAHUA

2. COIEPKAHHUE YYEBHOI'O ITPEJIMETA (mo kjaccam)
10 KJIACC

Hudgposaa zpamomnocmep
TpeboBaHUs TEXHUKH O€30MACHOCTH U TUTHUEHBI PU padoTe C

KOMIIBIOTEpaMHU W JIPpyTUMU  KOMIOHEHTaMu  IH(POBOTO
OKPY>KEHMUS.

[MpuHIIHTIEI Pa0OTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM.
Apxutektypa ¢on Heilimana. TD'apBapjackass apXuTeKTypa.
ABTOMAaTHYECKOE  BBINIOJIHEHHWE  HOPOrpaMMbl  OPOLECCOPOM.
OmnepaTuBHasi, MOCTOSIHHAs W JOJTOBpeMeHHas TaMiTh. OOMeH
JJAaHHBIMHU C NOMOIBI0 MUH. KOHTpoOssiepbl BHENIHUX YCTPOWCTB.

[Ipsimo#i nocTyn K naMsTH.
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OCHOBHBIE TEHJICHIINM PA3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOT U,
[TapannensHble BBIYUCIEHUSA. MHOIONPOLIECCOPHBIE CUCTEMBI.
CynepkomiibioTepbl. PacnpenenéHapie BBIYUCIUTEIBHBIE CUCTEMBI
u oOpaboTrka OoybIIUX JaHHBIX. MoOwibHBIE THM(POBBIC
YCTPOHMCTBA M HMX pPOJIb B KOMMYHHUKaIUsaX. DBcTpoeHHbIE
KOMIIBIOTEPHL. MUKpOKOHTPOJLIEPHI. Pob6oTusupoBanubie
MMPOM3BOJICTBA.

[Iporpammuoe obecrieueHrne KOMIbIOTEPOB U KOMIBIOTEPHBIX
cucteM. Buabl nporpamMmHOro odecnedyeHusi U UX Ha3HA4YEHUE.
OcobenHocTu MIPOrpaMMHOTO obecrieueHus MOOWITLHBIX
ycTpoiictB. IlapannmensHoe mnporpammupoBanue. CucremHoe
nporpaMmMHoe oOecneuenne. OnepaloHHbIE CUCTEMBI. Y TUJIUTHI.
HpaiiBeppr  yctpoiictB. HMHCTamumsiuyss W ACUHCTAJUISALIMS
MMPOrpaMMHOTO O0ECTICUCHHUSI.

®daisioBble cucTeMBbl. [IpuHIIMNBI pa3MeneHns 1 UMEHOBaHUs
¢daiinoB B nonroBpemMeHHod namsaTH. lllaGrmoHbl a1 onucaHus
rpyni ¢aiios.

3akoHonarenbcTBO Poccuiickoii @enepauuu B 00JacTH
nporpaMmMmHoro oOecriedeHus. JluneH3upoBaHue MPOrpaMMHOIO
oOecrieueHuss W UHUEPPOBBIX pecypcoB. [IponpuerapHoe wu
cBOoOO/IHOE TmporpamMmHoe obecrieuenue. Kommepueckoe wu
HEKOMMEPYECKOE HMCHOJIb30BaHUE NPOTrPaMMHOI0 OOecrneueHus U
HUpOoBBIX  pecypcoB. OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas
3aKOHOJAaTeabcTBOM P@® 3a HenpaBoMEepHOE HCHOJIb30BAHUE
MIPOrpaMMHOTO OOECTICUCHHS U ITU(PPOBBIX PECYPCOB.

HpI/IHHI/IHBI IHOCTPOCHUA u arrapaTHbIC KOMITOHECHTHBI



KOMIIbIOTEpHBIX ceTreld. CereBble IpOTOKOJBbI. CeTb HTEpHET.
Anpecauwns B cetu Muatepuer. [Iporokomnsr creka TCP/IP. Cuctema
JTOMEHHBIX HMEH.

Pasnenenue IP ceTn Ha moaceTH ¢ HOMOINBIO MAaCOK ITOJCETEMH.
CereBoe anmunHuctpupoBanue. [lolydyeHue HaHHBIX O CETEBBIX
HacTpolikax koMnbroTepa. [IpoBepka HaIU4usI CBSA3U C y3JIOM CETH.
Omnpenenenue MapuipyTa JIBUXKESHUS MAKETOB.

Bunsr nestensnoctu B cetu Untepuer. CepBuckl MHTEepHeTa.
I'eonndopmannonuple  CUCTEMBI. | €OJOKAlMOHHBIE  CEPBHCHI
pealbHOTO  BpeMeHH  (JIOKalMss  MOOWJIBHBIX  Telie(POHOB,
oIpeieJICHNE 3arpy>KEHHOCTH aBTOMAarucTpasieii u T.11.); HHTEPHET
TOPTOBJIsL; OPOHUPOBAHUE OUJIETOB U TOCTUHHUIIL U T 1I..

l'ocynapcTBeHHBIE  BJIEKTPOHHBIE CEPBHUCHI W YCIYTH.
CoumanpHble ceTu — opraHuzanus KOJIJIEKTUBHOT'O
B3auUMOJEUCTBUS U oOMeHa naHHBIMHU. CeTeBOil PTHKET: IpaBHIIa
noBeneHuss B KuOepnpoctpaHcTBe. [IpoGiema NOAIMHHOCTH
noy4yeHHoi nuHpopmauuu. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble M SKOHOMHYECKHE YIpO3bl, CBS3aHHBIE C
ncnospzoBanuem MKT. O6mume npoOiembl 3a1uThl HHGOPMalUU U
nHdopMaroHHoH 6e3onacHocTH. CpeicTBa 3aIUThl HHPOpMalMU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
HH(OPMAIIMOHHBIX CHUCTeMax. DJIeKTpoHHasi nudpoBas MOAIUCH,
cepTuUIIMPOBaHHbIE  CalTBl W JIOKYMeHThl.  IIpaBoBoe
obecneuenne HHGOPMAITMOHHON O€30MaCHOCTH

[IpenoTBpaiieHre HECAaHKITMOHUPOBAHHOTO JOCTYIIA K JINUHON

KOH(pUASHIIMATbHOW HHOPMALINHY, XpaHsIIEHCs Ha NepPCOHAILHOM



KOMIIBIOTEDPE, MOOMITBHBIX YCTPONCTBAX. BpenonocHoe
mporpaMMHOE oOOecIriedeHre U CchocoObl  OOpbOBI €  HUM.
AHTHUBHpPYCHBIE OporpamMmbl. OpraHuszanus JAYHOIO apXuBa
undopmamuu. PesepBHoe komnupoBanue. IlaponbHas 3amura
apxXuBa.

[IndpoBanue maHHBIX. CUMMETPUYHBIE U HECHMMETPUYIHBIC
mugpsel. udper npocroit 3amensl. [lIudp Lesaps. [Hudp
Bmxenepa. Anroputm mmdpoBanus RSA. Creranorpadus.

Teopemuueckue 0cHo8vl uHOpmamurku

Nudopmanmsi, panHele wu  3HaHus. HHpopManmnoHHbIE
MPOIIECCHI B IPUPOJIEC, TEXHUKE U OOIIIECTBE.

HenpepbiBHBIE U JOUCKPETHBIE BEIWYMHBI W  CUTHAJBIL.
HeoOxoaumMocTh IucKkpeTu3anuu HHGopMaluu, peaHa3HaueHHON
JUIsL XpaHEeHUs, Iepelaur U1 00paboTKHU B IM(PPOBHIX CUCTEMAX.

JIBonyHOE KOaupoBaHHE. PaBHOMEpHbIE U HEPABHOMEpPHBIE
Koapl. JlekonupoBaHUE COOOIIEHHUH, 3alMCAaHHBIX C IOMOIIBIO
HEpPaBHO MEPHBIX KOAO0B. YcioBue @aHo. [locTpoeHne oTHO3HAYHO
JIEKOTUPYEMBIX KOJIOB C MOMOIIIbI0 epeBa. ['pad An. A. Mapkosa.
Enuaunel usmepeHuss konumdectBa WHMopManuu. AndaBUTHBIN
MOJIXO/1 K OLIEHKE KOJIMYeCcTBa MH(OPMAIIUH.

Cucrtemsl cuncienus. PazpépHyTas 3anuch LEJIbIX U APOOHBIX
yyuceJl B IMO3HIIMOHHONW cucrteMe cuucieHus. CBolicTBa
MO3UIIMOHHOM 3aMCH YUCIia: KOJIUYECTBO (P B 3aMCH, IPU3HAK
JIEIMMOCTH YHCJIa HAa OCHOBAHUE CUCTEMBI CUHCIIEHUS. AJITOPUTM
nepeBojia I1IEJIOro 4Yucia W3 P-UYHOW CHCTEMBI CUMCICHHUS B

JICCSATUYHYIO0. AJITOPUTM TIepeBojia KOHEeUYHOW P-muHONU npobu B



JIECSITUYHYI0. AJITOPUTM IEPEBOJAA 1IEJI0r0 YHUCIA U3 JIECITUYHOMN
cucreMsl cuyucieHus B P-nunyro. IlepeBon KOHEYHON NECATHUYHOM
Jpobu B P-uunyro. JBouuHas, BOCbMEpHUYHAas u
HIECTHAAUATepUUHasi CUCTEMbl CYHCIICHUS, CBSI3b MEXKIAY HHUMM.
Apudmerndeckue  onepauud B IO3MUIMOHHBIX  CHCTEMax
cuuciieHusl. TponuyHasi ypaBHOBEILIEHHAsi CHCTEMa CYHCIICHUS.
JBon4yHO-ZIeCATUYHASL CUCTEMA CUUCIICHHUSI.

KoaupoBanne tekctoB. KomupoBka ASCII. OpHoOGaiiTHBIC
KOAUPOBKHU. Crangaptr  UNICODE. Komupoka  UTF8.
Omnpenenenne HHGOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIIICHUN.

KomupoBanue wuzobpaxkenuit. OueHka HHOOPMALMOHHOTO
00béMa rpauuecKkux MaHHBIX NOpPU 33JaHHBIX pa3pelieHHud U
rnyOuHe KoaupoBaHus 1Bera. l[BeTtoBple Moxaenu. BexrTopHoe
konupoBanue. dopmartel rpaduueckux (Paitno. Tpéxmepnas
rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. OrneHka HHPOPMAIMOHHOTO 00BEMA
3BYKOBBIX JAaHHBIX MpPU 3aJaHHBIX YacTOTE€ JUCKpPETHU3alUUu U
pa3psAIHOCTH KOAUPOBAHUSA

AnreOpa JIOTUKH. IMonsaTue BBICKa3bIBAHUSI.
Bricka3bpiBaTebHbIE hopmbI (mpenukaThr). KBanTopst
CyIIIeCTBOBaHUS U BceoONHOCTH. Jlornueckue onepanuu. TaOomuisl
HCTUHHOCTHU. Jlormueckue BbIpakeHUs. Jlormueckue TOXKJECTBa.
Jloka3aTenbCTBO JIOTUYECKUX TOXKJAECTB C MOMOIIBIO TaOJIHIL
HCTUHHOCTH. Jlornueckue omnepamu W ONEpalUHU  HaJ
MHO>KECTBaMHU.

3aKkoHBl anreOpsbl JIOTUKU OKBHUBAJIEHTHBIE NPEoOpa3zOBaHUS



JIOTUYECKUX BBIpaXEHUM Jlornyeckue ypaBHEHUSI U CHUCTEMBI
YpaBHEHUU

Jlornueckue ¢pyHKUUU. 3aBUCUMOCTDH KOJIMYECTBA BO3MOKHBIX
jJjoruyeckux QYHKUOUMM OT KojJimyecTBa aprymeHToB. [lomHbie
CHCTEMBI JIOTHYECKUX (PYHKIIUH.

Kanonuueckue dhopmbl JIOTUYECKUX BBIpA)KCHUM.
CoBeplIeHHbIE TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHbIC
(bopMbI, aNTOPUTMBI UX MOCTPOSHUS 110 TaOJIUIE UCTUHHOCTH.

Jlornueckue »JIEMEHTBI B COCTAaBE KOMIIbOTEpa. Tpurrep.
Cymmarop. Muoropaspsanbeii cymmarop. Iloctpoenue cxem Ha
JIOTMYECKHUX BJIEMEHTaX MO 3aJJaHHOMY JIOTUYECKOMY BBIPAKEHUIO.
3anuce JOTMYECKOTO BBIPAXKEHUS IO JIOTUYECKOM CXeMe.
MuKpOCXE€MBbI U TEXHOJIOTHS UX TPOU3BOACTBA.

IIpencraBnenne UENBIX YHUCEIT B IMaMATH KOMIIBIOTEpA.
OrpaHU4eHHOCTH JIMAIla30Ha YMCcell MPU OTPaHUYECHUU KOJIUYECTBA
pa3psnoB. llepenosHeHue pa3psiaiHONM CeTKU. be33HakoBble U
3HAKOBbIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIN JOMOJHUTEIbHBIN
KOJ OTPULIATEIbHBIX YHUCEII.

I[ToGuToBEIC JIOTUYECKHUE OIleparuiu. Jlornueckui,
apudmernyeckuii u nukiaudeckuit casuru. llludpoBanue c
MOMOIIILIO0 TTOOUTOBOM oneparuu «uckiarovaromiee NI .

IIpencraBnenne BENIECTBEHHBIX YHMCEI B MAMATH KOMITBIOTEPA.
3Havamasi 4YacTb M TNOpSAAOK uyMchaa. Jlmanma3oH 3HaYeHUM
BEIIECTBEHHBIX uwncen. [IpobieMbl XpaHEeHUs BENIECTBEHHBIX
4uCeJl, CBSI3aHHBIE C OrPaHUYEHHEM KOJHMYECTBA pas3psiioB.

Bremonaenne onepauHﬁ C BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHUC



OIINOOK MPH BBIYUCICHUSX.

Anzopummot u npozpammuposanue

OmnpeneneHue BO3MOXKHBIX Pe3yJIbTaTOB pabOThl NPOCTEHILINX
allTOPUTMOB YIPABJICHUS HCIIOJHUTEISIMA Y BBIYUCIUATEIBHBIX
anroputmoB. OIpeneneHne HCXOJHBIX JaHHBIX, HOPU KOTOPBIX
aJITOPUTM MOJKET JaTh TpeOyeMbIi pe3ynabTar.

Oranbl peleHus 3agad Ha KomIbroTepe. MHCTpyMeHTalIbHbIE
CpeACTBa: TPAHCIATOP, OTIATUUK, TpodumpoBIIUK. KoMmnussius
U MHTepHIpeTanys nporpamm. BupTyaibHble MallIuHBbL.

HNuterpupoBanHas cpena pa3paboTku. MeToasl OTiIaJKU IIpo-
rpamM. lMcnonp3oBaHuEe TpacCUpPOBOYHBIX Tabmuil. OTiago4yHbII
BpIBOA. Ilomrarosoe BeINIONIHEHHE NporpamMMbl. TOYKM OCTaHOBA.
ITpocMOTp 3HAUYECHU TEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python) Tumbl  maHHBIX:
LICJIOYUCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JIOTUUECKHE.
BetBnenus. Cnoxnsle ycnoBus Llukiel ¢ ycimoBueMm. Llukisl mo
rnepeMeHHol. B3ammo3zamMeHsieMOCTh pa3IMYHBIX BHUJIOB IIMKJIOB.
NuBapuant nmkna. CocTaBjieHHME IHMKJIAa C HMCHOJb30BaHUEM
3apaHee OoNpeIeI€HHOIO MHBapUaHTa [IUKJIA.

JlokyMeHTupOBaHHE IIPOTrpamMM. Hcnonp3oBanue
koMMeHTapueB. [loaroroska onucanus IporpaMMbl U HHCTPYKIIUHU
JUTSL TOJIb30BATEJIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YHCEN, 3allMCAHHBIX B
MO3UIIMOHHBIX CUCTEMAaX CUYHCJIEHMs: pa3OMeHne 3almyicu Yucia Ha
OoTJenbHbIe IU(PHI; HAXO0XKIEHUE CYMMBI U NPOU3BEACHUA LUDD;

HaXO0XJICHHE MaKCUMaJIbHOW (MUHUMAJIBbHOM) ITHU(PHI.



HaxoxxieHne Bcex MPOCTBIX YHCENT B 3aJaHHOM JUara3oHE.
IIpencraBnenne umcia B BUAE HaOOpa MPOCTHIX COMHOMXKHUTEIICH.
AJropuTM OBICTPOTO BO3BEICHUS B CTEIICHb .

OO0OpaboTka IaHHBIX, XpaHsammxcs B dainax. TekcToBeie
nBowyHble  ¢aiinpl.  @DalyioBeie  nepeMeHHBIe  ((daiiioBbIe
ykazarenu). Urenue u3 ¢aiina. 3anuce B ¢aiii.

Pa3Ouenue 3amaum Ha  moa3amauyu.  [loamporpamMmsbl
(mpouenypsl u ¢QyHkuun). Pexypcusi. PexypcuBHbIE OOBEKTHI
(bpakTasr). PexypcuBHble poLeayphl U pyHKIIHM.
Hcrnonp30BaHue cTeka JjIs OpraHu3aii PEKyPCUBHBIX BHI3OBOB.

Hcnonb3zoBanue CTaHJapTHOM OubnamoTexku sI3bIKA
nporpamMmupoBanus. lloakmroueHue OUOIMOTEK NOANPOrpaMm
CTOPOHHHUX MNPOU3BOAUTENEH. MOAYJIBHBIM MPUHIUII TOCTPOCHUS
MIpOTpamMM.

YucneHHble MeTtoAbl. TouyHOE M MNPUOIMKEHHOE pELIeHUs
3aaui. YMCIEeHHbIE METOAbl pELIeHUs YypaBHEHUM: MeTox
rnepedopa, MeToa TOJOBHHHOTO AeyieHus. [IpuGnmkEnHOe
BBIYMCIICHHE JUIMH KPUBBIX. Bbruuciienne momaaed Quryp c
ITOMOIIBIO YUCIEHHBIX METOJA0B (METO/I MIPSIMOYTOJIbHUKOB, METOJ]
tpanenuii). I[louck makcumyma (MUHHMMyMa) (QYHKIUH OJHOMN
IMePEMEHHON METOJIOM ITOJIOBUHHOTO JICJICHUS.

O06paboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHble (QYHKIUU
SI3bIKa TIPOrPaMMHUPOBaHUSA Il OOpaOOTKU CHUMBOJIBHBIX CTPOK.
AnroputmMbl 06pabOTKH CUMBOJIBHBIX CTPOK: IOJICYET KOJIWYECTBA
MOSIBJICHUIT CHUMBOJIa B CTpPOKE; pa30HEHHe CTPOKH Ha CJIoBa IO

NpoOENbHBIM CHUMBOJIAM; MOWUCK MOJACTPOKU BHYTPH JaHHOM



CTPOKM; 3aM€Ha HANWJCHHOW IOJACTPOKM Ha JPYIyl0 CTpPOKY.
I'enepamus Bcex ClI0B B HEKOTOPOM ai(aBUTE, yAOBICTBOPSIOMINX
3aJlaHHBIM orpannyeHusiM. [Ipeobpa3zoBanue uyncia B CUMBOJIBHYIO
CTPOKY U 0OpaTHO.

MaccuBbl M IIOCIENOBATEIBHOCTH 4MCEll. Bpraucnenue
00O0OIIEHHBIX XapaKTEPUCTHUK AJIECMEHTOB MAacCHBa WJIM YHCIIOBOM
MOCJIEI0BATEIILHOCTHU (cymMmBl, MPOU3BEICHUS, CpeIHEero
apu(PMeTHIeCcKoro, MUHUMAJILHOTO ¥ MaKCUMAJILHOTO 3JIEMEHTOB;
KOJUYECTBAa DJIE MEHTOB, YJOBJIETBOPSIOUIMX  3aJaHHOMY
yCJI0BHIO). JINHEWHBIN MOUCK 3aJITaHHOTO 3HAYEHUSI B MACCHUBE.

CopTupoBKa OJZHOMEpPHOro maccuBa. llpocTbie MeTOabI
COPTUPOBKH (METOJ My3bIpbKa, METOJI BBIOOpa, COPTHUPOBKA
BcraBkamu). CopTtupoBka ciussHueM. bpicTpas copTupoBka
maccuBa  (anroput™m  QuickSort).  JIBomuHBIM  TIOMCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIe MaccHUBBI (MaTpulbl). AJTOPUTMBI 0OPaOOTKH
JIBYMEPHBIX MAacCCHUBOB: 3allOJIHEHUE JIBYMEPHOIO YHCJIOBOIO
MaccHBa I10 3aJlaHHBIM IIpaBUJIaM; ITOMCK 3JIEMEHTAa B JIBYMEPHOM
MacCHBE; BBIYUCIEHHME MaKCUMyMa (MHHHUMYyMa) UM CYMMBI
3JIEMEHTOB JIBYMEPHOT'O MacCHBa; IEPECTAaHOBKA CTPOK U CTOJIOIIOB
JIBYMEpPHOT'O MacCHBa.

Pa3zpaboTka mporpamMm Ajis pelieHus MPOCThIX 3a7la4y aHaIu3a
JTAaHHBIX (OYMCTKA JAHHBIX, KIacCU(PUKAIMS, aHATTU3 OTKJIOHEHUH)

Hugpopmayuonnvie mexnonozuu

TexcToBbIi TIporieccop. PemaktupoBanue u ¢popMaTupoBaHUE.

ITposepka opdorpabun u rpammarukua. CpencTBa IIOMCKa |



aBTO3aMEHBI B TEKCTOBOM IIpolieccope. Mcmoiab30BaHUE CTHUIICH.
CTpyKTypHUpOBaHHBIE TEKCTOBBIE JTOKYMEHTBHI. CHocku,
OIJIaBJICHUE. KonnextuBnass  pabora c JIOKyMEHTaMH.
NHCTpyMEHTBl peLEeH3UpOBaHUs B TEKCTOBBIX IIpolieccopax.
Ob6naunbie cepBuchl. [lenoBas nepenucka. Pedepar. IlpaBmia
LUUTUPOBAHUSI HCTOYHUKOB M odopMiIeHHsT OuOIuorpaduyeckux
ccouiok.  Odopmiienune  cnmcka  Jmrepartypbl.  CraHzapThl
6ubnuorpaduueckux onucaHuil. 3HAKOMCTBO C KOMIBIOTEPHOM
BEPCTKOM TEKCTa. TeXHUYEeCKHe CpeicTBa BBOJA TEKCTA.
Crienqnanu3upoBaHHBIC cpencTBa peaaKTHPOBAHUS
MaTeMaTUYEeCKUX TEKCTOB.

Ananmu3 paHHbIXx OCHOBHBIE 3aJauyM aHalu3a JaHHBIX:
MPOTHO3UPOBAaHHE, KIIACCHU(UKALMA, KIIacTepU3amus, aHalu3
oTkinoHeHnit IlocnemoBaTenbHOCTh pEIISHHWS 3ajlad  aHalin3a
JIAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKAa KadyecTBa
JIAaHHBIX, BBIOOP W/MJIMU TIOCTPOEHHE MOJENH, IpeoOpa3zoBaHUE
JTAaHHBIX, BU3YyaAJIM3alHUs JTaHHBIX, HHTEPIIPETAIUs pPE3yJIbTATOB.
[IporpamMmHBIE CpeICTBa U MHTEPHET CEPBUCHI JUISI 0OpaOOTKH U
MpeAcTaBlIeHUs JaHHbIX. bonpime nanusie. MammaHoe oOydeHue.
NHTeiuiekTyanbHbI aHAIN3 JaHHBIX.

AHanmu3 JaHHBIX C TOMOIIBIO  DJIEKTPOHHBIX  TaOJHII.
Beruncnenune cymMmbl, CpeHEro apu(pMeTHIecKoro, HauOOoJbIIETo
(HauMEHBIIETO) 3HAYEHUS rara3oHa. Brruncnenue
Kod(puneHTa KOppensiuuyd ABYX pPANOB AaHHBIX llocTpoeHue
CTOJIOYATHIX, JIMHEHUYAThIX M KPYyroBbIX auarpaMm. lloctpoeHue

rpa¢ukoB ¢yakuuii. I[logbop naWHUM TpeHIa, pEIICHUE 3aaad



IIPOTHO3UPOBAHUS.

YucreHHOE pelIeHHe YPaBHEHUHW C IIOMOIIBI0 1oadopa
napamerpa. OnTtuMu3anus KakK HNOWCK HAaWJIy4dlIEero PEUICHUS B
3aJlaHHbIX ycinoBusax. LleneBas pynkuus, orpanndyenus. JlokanbHbie
U TI00aJbHBIM MHHUMYMBI LieieBOd ¢(yHKumnu. Pemenue 3amau

ONITUMHU3AITUHN C TOMOIIBIO SJICKTPOHHBIX Ta6JII/IL[ .

11 KJIIACC

Teopemuueckue ocHo6vl unghopmamuxu
TeopeTnueckue NOaAXOAbI K OIIEHKE KOJINYEeCTBA UH(POPMAIIHH.

3akoH  agauTuBHOCTH  mHpopmanmu. Dopmyna  Xaptim.
Nudopmanus u BepositHocTh. Popmyna lllenHona.

AnroputMmbl cxkatus JgaHHbIX. AnroputM RLE. Anropurm
Xadppmana. Anroputm LZW. ANropuTmsl ckaTusi JaHHBIX C
noTepsiMmu Y MEHbIIIEHHE IITyOMHBI KOoIupoBaHus 11BeTa. OCHOBHBIE
uaeu anroputmon cxarust JPEG, MP3.

CkopocTh nepegauu JaHHBIX. 3aBUCUMOCTh BpDEMEHHU Nepeadu
OT MH(GOPMALIMOHHOIO 00BbEMa JAaHHBIX M XapaKTEPUCTHUK KaHalla
cBsi3u. [IpuunHbBl BOBHUKHOBEHUSI OIIMOOK MpPU nepesiadye JaHHbBIX.
Konpl, mo3Bosstoniue OOHapy>XHMBaThb M HCIIPABISATH OLIMOKH,
BO3HUKAIOIIME IIpU Ilepenadye AaHHbIX. PaccrosHue XsMMUHra.
Konuposanue c nosropenueM 6utoB. Koasl XommuHra.

Cucrembl. KOMITOHEHTBI CHCTEMBI M HMX B3aUMOJECHCTBHE.
Cucremubii 3¢pdekr. VYmpaBieHue Kak HHOOPMAIMOHHBIN
nportecc. ObpatHas CBSI3b.

Mognean u  mogenupoBaHue. Lleap  MoaenmpoBaHUS.

AJIeKBaTHOCTh MOJENIM MOAEIUPYEMOMY OOBEKTY WJIU mpolieccy,



uenu mojenupoBanus. @opmanuzanusi OpUKIATHBIX 3a7a4.

IIpencraBinenne pe3yiabTaTOB  MOJCIMPOBAHUS B BUJIE,
yJ100HOM JUTS BOCIIPUSITUS YEJIOBEKOM. I'paduueckoe
MpeACTaBJICHUE JTAaHHBIX (CXEMBI, TaOIUIIbI, TpapUuKH).

I'padbr. OcnoBHble noHATHs. Buasl rpados. Onucanue rpadoB
C IIOMOIIBIO MAaTPUIl CMEXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB
CMEXHOCTHU. PelieHne anropuTMHUYEeCKUX 3a7ay, CBSI3aHHBIX C
a”Hamnu3oM rpadoB (MOCTPOCHHUE ONTHUMAIBHOTO IIYTH MEXIY
BepIIMHAMU Tpada; ompeniesieHrne KOJIUYECTBA Pa3IMYHBIX ITyTei
MEX/1y BEpIIMHA MH OPUEHTUPOBAHHOTO AIlUKIIMYECKOro rpada).

HepeBbsi. bunapnoe nepeBo. [lepeBbss noucka. CriocoObl
obxona nepesa. Ilpencrasinenue apudMeTHYECKUX BBIPAKECHUN B
Buje JepeBa. JluckpeTHble UIrpbl JIBYyX MIPOKOB C MOJHOM
nnpopmaruer. IlocTtpoenue pgepeBa mepebopa BapHAHTOB;
OINMHMCaHUEe CTPATETUU UTPhI B TAOIMYHON (opme. BeIUTphIlIHbIE U
MPOUTPBIIIHBIE TTO3UIUU. BBIUTPHIIIHBIE CTPATETUH.

CpenctBa HCKyCCTBEHHOTO MHTeIUIeKTa. CepBUCH MAILIMHHOTO
IIEpEBO/Ia U paCIIO3HABAHUs YCTHOU peur. KOrHUTUBHBIE CEPBUCHI.
Nnenatudukanuss M TOUCK H300pakeHUU, pacro3HaBaHUE JIUIL
CamooOyuaromuecsi CUCTEeMBbl. VICKyCCTBEHHBIH HWHTEIJIEKT B
KOMIIBIOTEPHBIX UTrpax. Mcnosib30BaHNE METOJ0B UCKYCCTBEHHOTO
UHTEJJIEKTa B oOyuaromux cucrtemax. Mcrnonb3oBaHHE METOIOB
HCKYCCTBEHHOTI'O MHTEJIJIEKTa B poOoTOTeXHUKE. IHTepHEeT Belleil.
IlepcnexkTuBbl pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYaJIbHBIX

cucteMm. HelipoHHBbIE CETH.

Anzopummsl u npozpammuposanue



dopmanuszanus MOHATU alropurma. MamunHa TerOpUHIra Kak
YHUBEpCaJibHasi Mozaenib BeluuciaeHui. Tesnc Uépuya—Tpropunra.
MariHa ITocra. HopmanbHbie aJIrOPUTMBbI Mapkosa.
ANropuTMHUYECKM Hepas3pellMMble 3aJadd. 3aJada OCTaHOBa.
HeB03MOXXHOCTh aBTOMAaTHYECKOU OTJIAJAKHU IPOrPaMM.

OreHKa CJIOKHOCTH BBIYHUCICHUN. Bpemsi paGoTel U 00bEM
HCIIOJIb3YEMOM IIaMSITH, UX 3aBUCHUMOCTb OT pa3Mepa HUCXOIHBIX
naHHbIX. OLlEHKa acCHUMIOTOTHYECKOM CIIO0KHOCTH aJITOPUTMOB.
ANTOpUTMBL  TIOJIMHOMUAITLHOMU CJIIOKHOCTH. IlepeGopHEBIC
anroputmsbl. [Ipumepsl pa3nuuHBIX aJrOPUTMOB PELICHUS OJHOMU
3a/1a4d, KOTOPbIE UMEIOT PA3JIMUHYIO CIOKHOCTD .

ITonck mpocThIX 4YucCes B 3aJaHHOM JMana3oHE C ITOMOIIBIO
aJIrOpUTMa «peuieTo IpaTtocdeHar.

MHoropa3spsiieble  LEeJble  4YHCIa, 3aJa4u  JJIUHHOU
apudpmeruku. CroBapu (acCOMAaTUBHBIE MAaCCHUBBI, OTOOpaKEHUsI).
Xosur tabaunel. [Toctpoenue andaBUTHO-YACTOTHOTO CIOBaps s
3aJIaHHOT'O TEKCTa.

AHanu3 TeKcTa Ha €eCTEeCTBEHHOM si3blke. Broinenenue
MOCJEI0BAaTeIbHOCTEN 1Mo 11abioHy. PeryisipHble BBIpa)kKeHHUS.
YacToTHBIN aHAIIU3.

Crexku. AHanM3 TPaBUIBHOCTH CKOOOYHOIO BBIpa)KEHUS.
Bpruucnenune apu@mMeTuueckoro BbIpa)KEHUs, 3allUCAaHHOIO B
nmoctduKCHOU dopme.

Ouepenu. Mcnonp3oBaHue ouepein UIs BDEMEHHOT'O XPaHEHUS
JIaHHBIX.

CasizHble cniucKkd. Peanu3zanysi cteka U oyepeau ¢ NOMOIIBIO



CBSI3HBIX CITMCKOB.

Anroputmel  Ha rpadax IlocTpoeHne  MHHHUMAaIBLHOTO
OCTOBHOT'O JIepeBa B3BEIICHHOTO CBSI3HOT'O HEOPUEHTHPOBAHHOIO
rpapa OO6xom rpada B Tiayobuny. OO6xom rpada B IIMPUHY.
KonunuectBo pa3In4YHbIX myTeu MEXIY BEpIIMHAMU
OPHUEHTHPOBAHHOTO AIMKINYECKOro rpada Anroputm JledkcTpbl
Agnroputm dnoitna—Y opuiana.

HepeBbsi. Peanuzanms pgepeBa € NOMOIIBIO CCHUIOYHBIX
cTpyKTyp. JBonuHble (OuHapHbIe) AepeBbs. llocTpoeHnue nepea
JUIsL 3aJJaHHOTO apU(METHYECKOro BbIpakeHUs. PekypcuBHbIE
anropuTMbl 00xoaa aepea. Mcnonb3oBaHue cTeKa U odyepeau JJist
00xo0/1a epesa.

JAnHaMu4ueckoe nNporpaMMHUpoOBaHUE KaK METO/1 peIIeHHUs 3a1a4
C COXpaHEHHUEM NPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJaul, peIliacMble
C IIOMOIIBIO JAUHAMHUYECKOTO IPOrPAaMMHUPOBAHMSA: BBIUHMCIIEHUE
PEKYypPCHUBHBIX (DYHKIIMM, MOACUYET KOJTUUECTBA BAPUAHTOB, 3aJa4u
ONTUMHU3ALINH.

ITonsitue 00 00BEKTHO-OPUEHTHPOBAHHOM
nporpamMmmupoBaHud. OOBEeKThl M Kjaccbl. CBOMCTBA U METOJbI
00bekTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHanu3. Pa3paboTka
porpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O MOJXO0/IA.
WNukancynsanus, Hacae10BaHue, HOIUMOPDU3M.

Cpensl ObicTpol pa3paboTku mnporpamm. IIpoekTupoBanue
nHTepdeiica I10JIb30BaTENS. Hcnonp3zoBanue TOTOBBIX
YHOpaBJISIEMbIX 2JIEMEHTOB JIJIsl IOCTPOEHUsI HHTepdeiica.

O0630p sA3BIKOB mporpammupoBaHus. [loHsTHE 0 mapagurmax



IPOrpaMMHUPOBAHUSL.

Hugpopmayuonnsvie mexnonozuu
DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIUPOBAHUS:

IIOCTAHOBKA 3aJla4yM, pa3pab0TKa MOJAEIH, TECTUPOBAHUE MOJIENH,
KOMITBIOTEPHBIN SKCHEPUMEHT, aHaIu3 pe3yJIbTaToB
MOJEJIMPOBAHUSL.

,Z[I/ICerTI/ISaHI/IH opu MaTeMaTHU4Y€CKOM MOACIIMPOBAHHUN
HETIPEPBIBHBIX IIPOLIECCOB. MopenupoBanue JIBM>KEHMUS.
MopaenupoBanue OHOJIOIMUECKHUX CHUCTeM. Maremaruyeckue
MOJACIN B JOKOHOMHMKE. BrerancianreasHbIC OKCIICPUMCHTBI C
MozensaMu. KoMITBIOTEpHOE MOJAEIIMPOBAHUE CUCTEM YIIPABJICHUS.

OO6paboTKa pe3yJsIbTaTOB 3KCIEepUMEHTAa. MeToI HAauMEHbIINX
KBaJApaToB. OIIEHKAa YMCIOBBIX IIApaMETPOB MOJIEIUPYEMBIX
00BEKTOB U ImpoleccoB BoccraHoBieHME 3aBUCUMOCTENH 1O

pe3yJibTaTaM dKCIIEPUMEHTA.

BeposaTHOCTHBIE MOJEIN MeTtoanl MomnTte-Kapio.
HNmuranmnonHoe MOJEIIPOBAHHUE. CucreMsl MacCOBOI'O
00CITy>KUBaHUS.

Tabmuunpie (pensimuoHHBIE) O0a3bl JaHHBIX. Tabmuma —
MpeJicTaBJIEHUE CBEASCHUN 00 OJHOTHUIIHBIX oOOBekTax. Iloie,
3anuch. Kirod ta0Onunel. PaGora ¢ rorosoii 0a30il JaHHBIX.
3anonHenue Oa3bl naHHBIX. [lomck, copTupoBka M (GUIbTpAUs
JTAHHBIX. 3apOCHl Ha BRIOOPKY JAaHHBIX. 3aIllPOChI C MapaMeTpaMHu.
Brruucisiembie noJist B 3a1pocax.

MHuoroTabnuunble 0a3bl  JaHHBIX. TUIBI CBA3EH MEXKIY

tabnunamu. Buenrnuii kirod. [{enocTHOCTE 6a3bl JaHHBIX. 3aIIPOChI



K MHOroTaOIM4YHBIM ©Oa3aM JaHHbIX. (OCHOBHBIC IIPUHITUIIEI
HOpMann3aluu 0a3 JaHHBIX. S3bIK ynpaBieHus nanasiMu SQL.
Co3znmaHue pOCTHIX 3anpocoB Ha s3bike SQL Ha BEIOOPKY JTaHHBIX
U3 OTHOM TaOIUIIBI.

Hepensimnonnsie 6a3bl JaHHBIX. DKCHEPTHBIE CUCTEMBI.

HNuTepHeT-nipuiioxkeHus. IIoHsTHE O CEpBEPHON U KIIMEHTCKOMN
yacTsax caita. TeXHONIorus «KJInueHT — CepBep», €€ TOCTOMHCTBA U
Hegoctatkd. OcHOBBI s1361ka HTML u xackagHbIX TaOJIWL, CTUIIEH
(CSS). Cuenapuu Ha si3bike JavaScript. @opmMbl Ha BeO-CTpaHHUIIE.
Pasmemnienue BeOcaiiTtoB. Yciyra xoctuHra. 3arpyska ¢aijaoB Ha
CaurT .

BBoa n306pakeHuii ¢ UCIOJIb30BAHUEM PA3ITUUHBIX HU(PPOBBIX
ycTpoicTB  (mpoBBIX  ¢oToanmapatoB U  MHKPOCKOIIOB,
BUICOKaMep, CKaHEepOB © Ta). [ paduueckuii  pemakTop.
Paspemenne. Kaapuposanue. lcmpaBieHue  IEpCHEKTUBHI.
I'mcrorpamma.  Koppekmusi  ypoBHEH,  KOppeKLus  IBETa.
OO6ecuBeunBaHre LBETHBIX H300pakeHui. Perymsb. Pabora c
obnactsiMu. OUIBTPHL.

MHorocnoitabie n300pakeHus. TekcToBbie ciou. Macka cios.
Kananpl. CoxpaHenue BblaedeHHOM oOmactu. Iloaroroska
WJLTIOCTpALMM 17151 BeOcaTOB. AHUMHPOBAHHBIE U300paKEeHUS.

Bextophnas rpaduxa. Ilpumutusel. I3mMeHnenue nopsijika sie-
MEHTOB. BrlpaBHUBaHue, pacnpenaenenue. ['pynnuposka. Kpusbie.
dopmaTbl BEKTOPHBIX PUCYHKOB. lcrnonb30BaHUE KOHTYPOB.
BekTopusaius pacTpoBbIX H300paKeHHUH.

[IpuHUMOBI TIOCTPOEHHUSI W PEAAKTUPOBAHUS TPEXMEPHBIX



mozaeneid. CerouHble Moaenu. Marepuansl. MoaenupoBaHue
HCTOYHUKOB oOcBemieHusi. Kamepbl. AJQAWTHUBHBIE TEXHOJOTHU
(3Dmpuntrepnr). IloHaTHe 0 BHPTYalIbHOH pEallbHOCTH M

,Z[OHOJ'IHCHHOﬁ PECaIbHOCTH.

3. IINIAHUPYEMBLIE PE3YJBTATHI OCBOEHUA YYEGHOI'O
INPEIMETA
3.1. JInyHOCTHBIC:

JImuHOCTHBIE  pe3yabTaTbl  OTPAXXAlOT  TOTOBHOCTH U
CIOCOOHOCTh oOyuarommxcs PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH NO3UIIUEH JIMYHOCTH, CHUCTEMOU
LICHHOCTHBIX OPUEHTAIUM, TTO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[IEHHOCTAM POCCHICKOIrO
oOmiecTBa; pacuUIMpeHHE  JKM3HEHHOrO OIbiTa M ONbITa
JIEATEJIbHOCTH B TIPOILIECCE pealu3aluu CpeJicTBaMU y4eOHOro
NpeaMeETa CIEAYIOIINX OCHOBHBIX HAIPaBJIEHUN BOCIHUTATEIBHOMN
JIeATEIIBHOCTHU

Fpa.ucdaucxoe eocnumanue;
® OCO3HAHHC CBOHUX KOHCTUTYIHOHHBIX IIpaB H O6$I33HHOCTCI>1,

YBa)KCHHUE 3aKOHa u MTPaBOIIOPSIKA, coOmroaeHne
OCHOBOIIOJIATAIONINX HOPM HWH(GOPMAIIMOHHOTO TpaBa WU
UH(OPMAITMOHHON 6E30ITaCHOCTH;

® TOTOBHOCTH IIPOTHUBOCTOATH nacoJIOrnmn OKCTpEMHU3MA,
HaIlMOHAJIN3Ma, KCeHO(OOUH, TUCKPUMHHAIIMH 10 COLIUAJIBHBIM,
pEJNUTHO3HBIM, PACOBBIM, HAIlMOHAJBHBIM NpU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE

Hampuomuuecxoe eocnumanue:



® [[EHHOCTHOE€ OTHOIIEHHWE K HCTOPUYECKOMY  HACJIEJMIO;
JOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, TEXHOJOTHSIX;
MOHUMAaHUE 3HAYCHUST WHQPOPMATUKH KaK HAyKd B IKHU3HHA
COBPEMEHHOT'O O0IIEeCTBA

ﬂyxosno-npaecmeennoe eocnumaHnue:
L4 C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HaHUs, OSTHYCCKOI'O

MOBEJICHUS;

® CIIOCOOHOCTH OIICHWBATh CUTYAIIMI0 U MPUHUMATH OCO3HAHHBIC
peleHs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM 4YHcJie B ceTh UHTEepHET

Acmemuueckoe 6ocnumanue:
® HCTCTHUYCCKOC OTHOILICHUC K MUPY, BKIIFOHAS 3CTCTUKY HAYYHOT'O

U TEXHUYECKOTO TBOPUYECTBA;

® CIIOCOOHOCTH BOCIIPUHUMATH Pa3INYHbIE BUABI HCKYCCTBA, B TOM
YHUCJIE OCHOBAaHHOTO Ha UCIIOJB30BAaHUHM HWH(POPMAIIMOHHBIX
TEXHOJIOTHH

Du3suueckoe socnumanue:
e chOopMHUPOBAHHOCTH 3JI0POBOTO U Oe30macHOro obdpasa >KU3HH,

OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO, B TOM UHCJIE
3a cu€T cobOmrofieHUsT TpeOoBaHMUIT 0€30MacHOU JIKCILUTyaTaluu
cpeacTB HHGOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTUI

Tpyooeoe éocnumanue:
® TOTOBHOCTh K AKTHBHOW JESITEILHOCTH TEXHOJIOTHMYECKOU U

COIMAIIBHOM HAIPaBJIEHHOCTH, CHOCOOHOCTh HWHHUIIMUPOBATH,
MJIaHUPOBAaTh W CAMOCTOSITEIBHO  BBITIOJHATH  TaKYIO
JNeSATECIHLHOCTD,

e wuHTEpec K cdepam mpodeccHoHATbHON  JIESITEIbHOCTH,



CBSI3aHHBIM C HMH(POPMATHUKOH, NPOrpaMMHPOBAaHHEM H
I/IH(bOpMaLII/IOHHBIMI/I TCXHOJIOTUAMH, OCHOBAaHHBIMH Ha
JOCTHIKCHUSIX HAyKH WH()OPMATUKH M HAyYHO-TEXHUYECKOTO
Iporpecca; yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyIymiei
npodeccuu u pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI;
® TOTOBHOCTH u CIIOCOOHOCTH K  oOpa3oBaHHUIO u
caM000pa30BaHUIO HA MIPOTSHKEHUH BCEH KU3HU

IKonocuueckoe eocnumanue:
e OCO3HaHHE TIT00ATBHOrO XapaKTepa dKOJIOTHUECKHUX MPodIeM U

NyTEeN UX PElIeHUs, B TOM 4yucie ¢ y4d€TtoM Bo3MoxkHocTted MKT

llennocmu HAYYHO20 NO3HAHUA:
® C(bOpMHpOBaHHOCTB MHUPOBO33pPCHUA, COOTBCTCTBYIOLIICTO

COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKH, JOCTHIKCHUAM
HAy4YHO-TE€XHUYECKOIr0 Iporpecca U OOIIECTBEHHOW MPaKTHKH,
32 CcY€T MNOHMMAHUS POJH HHOOPMAIIMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX IIPOLIECCOB 5 UHQPOPMAITUOHHBIX
TEXHOJOTUH B YCJIOBUAX LHU(MPOBON TpaHCHOpMaAIUM MHOTHX
cdep KU3HU COBPEMEHHOI'0 00I11eCTBa;

® OCO3HAHME IIEHHOCTH HAy4YHOM JEsITEIIbHOCTH, I'OTOBHOCTH
OCYILECTBJIATh IIPOCKTHYIO U UCCIIEIOBATEIILCKYIO NESATEILHOCTD

WHAWBUIYaJIbHO U B IPyIIe

B mporiecce mocTmkeHUsT TUIHOCTHBIX PE3YyJIbTATOB OCBOCHHS
00y4YaroImuMucCs OporpaMMBbl y4eOHOTO npeaMera
«MHudpopmaTuka» y HHUX COBEPIICHCTBYETCS HAMOIIMOHAIBHBIN
WHTEJUJICKT, TIPEANoIarariui copMrupoOBaHHOCTh:

® CaMOpPEryJHMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTpPOJb, YMEHHE



MPUHUMATH OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CIIOCOOHOCTH
aarnTUpPOBATHCI K AMOLMOHAJIBHBIM U3MEHEHUSIM U IIPOSIBIISTH
THOKOCTBh, OBITh OTKPBITHIM HOBOMY

e BHYTPEHHEHM MOTHMBALMM, BKIIOYAIOUIEH CTpPEMIICHHUE K
JIOCTHPKECHHUIO IEJIW W YyCIeXy, ONTHUMU3M, WHHUIIMATUBHOCT,
YMEHHUE NEeHUCTBOBATh, UCXO/Is1 U3 CBOMX BO3MOXKHOCTEM;

e OHMIIATHH, BKJTIOYAFOIICH CIIOCOOHOCTBH NOHUMAThb
SMOLIMOHAJIILHOE COCTOSIHUE JOPYTHUX, YYWUThbIBAaThb €ro Ipu
OCYIISCTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

® CONMAalIbHBIX HaBBIKOB, BKJIFOYAIOIIIIX CIIOCOOHOCTh
BBICTpauBaTh OTHOIIEHHUS C JIPYTUMU JIIOABMHU, 3a00THUTHCH,

HIPOABIIATH HHTCPEC U pa3pellaTb KOH(bJ'II/IKTBI

3.2. MeranpeaMmeTHble (peryJsiTuBHbIe, I03HABATEIbHbIE,

KOMMyHI/IKaTI/IBHLIe)
MeTaHpeI{MCTHBIC PE3yabTaThbl OTpaXaroT OBJIaACHUC
YHUBCPCAITbHBIMHA y'—Ie6HI)IMI/I )ICI\/'ICTBI/IHMI/I — IIO3HaBaTCJIbHBIMU,

KOMMYHHWKATUBHBIMU, PETYJIATUBHBIMU

Yuueepcanvnuvie noznasamenvuvie oeiicmeusn
ba3zoevie nozuueckue oeiicmeun:

e caMOCTOATENbHO  (QopMyIHpoBaTh M aKTyaJIuM3UpOBATH
npobsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
e yCTaHaBIMBAaTh CYIIECTBEHHBIH NpPHU3HAK WU OCHOBAHUS IS

CpaBHEHUS, KJIacCu(PpUKaIuu U 00OOIICHHUS,



onpenessiTh LEJIu AESATCIIbHOCTH, 3aJaBaTh IlapaMeTpbl U
KPUTEPUHU UX JTOCTUIKEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH u MIPOTHUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

pa3pabaTbhiBaTh IUIaH pELICHUs] NPOOJIEMBbl C y4€TOM aHalIu3a
HMEIOIMNXCSI MaTEpHUalbHbIX U HEMATEpUaJIbHbIX PECYPCOB;
BHOCUTBH KOPPEKTUBBI B A€STEIILHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yabTaToB  LEJdsM,  OLIEHUBAThb  PUCKHA  IIOCJIEICTBUMI
JIeATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHSITH padOTy B YCJIOBHUSIX PEAJIbHOTO,
BUPTYAJIILHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS;
pa3BUBaTh KPEAaTUBHOE MBIIIJIEHUE NPU PELICHUU KU3HEHHBIX

npo0bJieM

Ba3zoevie uccnedosamennvckue oencmeus:

BJIaACTh HAaBbIKaMH yqe6HO—HCCHeHOBaTCHLCKOﬁ nu HpOCKTHOﬁ
ACATCIBbHOCTH, HaBbIKaMH paspCICHuA npo6neM;
CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOATCIBHOMY ITOHUCKY
METOI0B PECICHUA IPAKTHYCCKUX 3aJa4, TIIPUMCHCHUTO
Pas3 IMYHbIX MCTOAOB ITO3HAHUS ]

BJIAACTh BUAAMU ACATCIIBHOCTH IO IMOJIYYCHHUIO HOBOT'O 3HAHMA,
Cro HUHTCpHIpcTanuu, npeo6pa30BaHH}o n MNPpUMCHCHUIO B
Pas3 IMIHbIX y‘-ICGHBIX CUTyanusax, B TOM YHUCJIC IIpHU CO3aHUU
y‘Ie6HI)IX 1 COIHAJIBHBIX ITPOCKTOB;

(1)OpMI/Ip0BaTL Hay‘iHBIfI THUII MBIIIJICHUA, BJIAACTHh HaquOﬁ
TepMHHOHOFHeﬁ, KIIFOYCBBIMH ITIOHATHUAMHU U1 METOJaMH,

CTaBUTh W  (opmympoBaTh COOCTBEHHBIC 3aJadyd B



06pa3OBaTCHBHOﬁ ACATCIBHOCTHU U )KU3HCHHBIX CUTyallUAX;

® BBISIBISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIU3UPOBATH
3aJavy, BbIIBUTaThb T'KIIOTC3Y eé pPCICHUA, HAXOAUTDH apTyMCHTBI
JUTSL TOKA3aTeIbCTBa CBOMX YTBEPIKJICHHH, 3a/1aBaTh ITapaMeTPhI
U KPUTSPHUU PCIICHHUS,

e aHAMMU3WPOBATh TMOJYyYCHHBIE B XOJIC pEIICHHUS 3aJla4u
pe3yJibTaThl, KPUTUYECKH OIICHHUBATh UWX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATH H3MCHCHHUC B HOBBLIX YCIIOBUSAX,

® J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN
OIIBIT;

® OCYIICCTBIISThH IEJICHANPABJICHHBIA MOUCK MEPEHOCa CPEJICTB U
Ccroco00B AeWCTBUS B MPOPECCUOHATIBHYIO CPEIy;

® YMCTb NICPCHOCUTH 3HAHHA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO
00JIaCTHU >KU3HEACATCIILHOCTH,

® YMETb WHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIAMETHBIX
o0OJiacTe;

® BbIABUI'aTbhb HOBBIC UJCHU, ITpCAJIaraTb OPUTMHAJIBHBIC ITOAXOAbI 1
peIlieHHus; CTaBUTh MPOOJIEMBbI H 3aJadM, JIOMYyCKarOIIHe
aJIbTEPHATUBHBIC PCIIICHHUS

Paboma c ungpopmayueii:
e BJAJACTh HABBIKAMHU TIONy4YSHUs WH(POpMAIIUU U3 HUCTOYHUKOB

pa3HbBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh TIOUCK, aHAJIU3,
CHUCTEMaTH3allMI0 U MHTEpPIIpeTaluio MHPOpMaluuu pa3IndHbIX
BUJIOB U (pOPM IpEICTABIICHUS;

e co3JgaBaTh TEKCThl B pa3iduWuHbIX (QopmaTtax ¢ yd€Tom

Ha3HauyeHUs1 MHQPOpMAIIMU M IEJICBOM ayauTOpHUH, BBIOHpas



ONTUMATLHYIO (pOpMY MpE/ICTABICHUS U BU3YyaTU3alliu;
OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(OpMaluu, eé
COOTBETCTBHUE MPABOBLIM U MOPAITLHO-ITHUYECKUM HOPMaM;
HCII0JIb30BaTh cpencTaa UH(POPMAITUOHHBIX u
KOMMYHHUKAIITMOHHBIX TEXHOJOTHH B PEIICHHUW KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3alIMOHHBIX 337]a4 C COOII0IEHUEM
TpeOOBaHUI PPrOHOMUKH, TEXHHKH O€30MacCHOCTH, THTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ITHYSCKUX HOPM, HOPM
nH(pOPMAITUOHHON 6€30IMacHOCTH;

BJIAJICTh HABBIKAMH PACIMO3HABAaHHUS W 3allUTHl WH(pOpMamuw,
nH(GOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

Ynueepcaﬂbnble KOMMYHUKamMUueHbvle oelicmeus

Oobwenue:

OCYIIECTBJISATh KOMMYHHUKAIIUU BO BceX cepax KU3HHU;
pacno3HaBaTh HeBepOallbHBIE CpeACTBa OOIICHUS, MOHUMATh
3HAUYEHUE COILMAJIbHBIX 3HAKOB, PACHO3HAaBaTh MNPEANOCHUIKHA
KOH(JIMKTHBIX CUTYyaIIUH U CMSTYATh KOH(IJIUKTHI;

BJAJIETh PA3IUUYHBIMU CIIOCOOaMU OOIIEHUSI U B3aUMOJCHCTBUS;
apryMEHTHPOBAHHO BECTH  JIUAJIOT, YMETh CMATYATh
KOH(JTUKTHBIE CUTYaIlUH;

pa3BEéPHYTO U JIOTUYHO WU3JIaraTh CBOKO TOYKY 3pEHHUS C
HUCHOJIb30BAHUEM SI3BIKOBBIX CPEICTB

CoBMecTHAS OeITEIbLHOCTD:

MOHMMAaTh W HCMOJb30BaTh TIPEUMYIIECTBA KOMaHIHOU W
WHJINBUTyaJIbHOU pPabOTHI;

BBIOUpATh TEMATUKY U METOAbI COBMECTHBIX J€HCTBUM C YUETOM



OOIIMX HMHTEPECOB M  BO3MOXKHOCTEH  Ka)XJIOro  4ieHa
KOJIJIEKTUBA;

® [IPUHUMATH LIEJIU COBMECTHOM JEATEIbHOCTHU, OPraHU30BBIBATH
U KOOPJIMHUPOBATh ACHCTBUS MO UX JOCTUKEHUIO: COCTABJIISITH
IJIaH JEWCTBUM, pacnpeiessiTb poju ¢ Yy4ETOM MHEHUU
YYaCTHHUKOB, OOCYXJaTh Pe3yJIbTaThl COBMECTHOU padOTHI;

e OIICHHUBATh KAauyeCTBO CBOETO BKJIAJa M KaXJOTr0o y4YacTHUKA
KOMaH/bl B OOILIMH pe3ysibTaT N0 pa3pad0TaHHBIM KPUTEPUSIM;

e mpemiaraTb HOBBIE IIPOEKTHI, OILICHHWBATh HACH C MO3UIUU
HOBM3HbI, OPUTMHAJIbHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

® OCYIIECTBIISITh IMO3UTHUBHOE CTPATETMYECKOE TMOBEJICHHE B
pa3INYHBIX CUTYalUUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpAKEHUE,
OBITH HHUIIHATUBHBIM
Yuueepcanvnuvie pezynamuenvie oeiicmeusn

Ca.fnoopzaumauuﬂ:
® CaMOCTOATCIBHO OCYLICCTBJIATH MMO3HABATCIbHYIO

NIeSITEJIbHOCTD, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH
COOCTBEHHBIE 3aJjaud B OOpa30BaTEIbHOM JEATEIbHOCTH U
JKM3HEHHBIX CUTYaIlUsIX;

® CaMOCTOSITEJIBHO COCTaBJISATH IUIAH pELIeHUs] NpoOJeMbl C
y4€TOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeAIIOYTEHUI;

® J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacmIMpsTh paMKH y4eOHOIro nmpeMeTa Ha OCHOBE JIUYHBIX MPeI-
MMOYTCHMUIA;

e JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, OpaTh



OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

cnocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO LIMPOKOM
SPYAUIIMH B Pa3HBIX 00JACTSIX 3HAHUM, IMOCTOSHHO MOBBIIIATH

CBOM 0Opa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHB

Camokonmponw:

J1aBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBHI B
JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;
BJIaJIeTh HaBbIKaMU MO3HABaTEJIbHOU pe(IEKCUN KaK OCO3HAHUS
COBEpPIIAEMBIX JICUCTBUU UM MBICIUTEIBHBIX IIPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMUM; HUCIIOJb30BAaTh NPUEMBI pedriekcuu
JUIS1 OLIGHKHU CUTYyalluu, BbIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThL PEIICHUSA
110 UX CHUKEHUIO;

IPpUHUMATh MOTHUBBI M AapryMEHThl JpYyTHX IpH aHalanu3e

pE3yAbTaTOB EATEILHOCTH

Ilpunamue ceds u opyaux:

3.3.

NpUHUMATH ce0sl, HOHUMasi CBOM HEJOCTAaTKU U TOCTOMHCTBA;
NPpUHUMATh MOTHUBBI M apryMEHThl JpYyTrHX IMpH aHaIn3e
pE3yJIBTAaTOB AESATEILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTHP MOHUMATh MHUpP C IMO3UIHMHU APYTOTo

YCJIOBCKA

IIpeamerHbie

[IpenmeTHbIE pe3ynabTaThl OCBOCHUS 00513aTEIILHOTO



MPEAMETHOTO COACPKaHUs, YCTAaHOBJICHHOI'O JIAaHHOM padoueit

MMPOTrpaMMOi, OTpakaroT CPOPMUPOBAHHOCTD Y OOYUJAOIIIUXCS

CJIEeAYIOIINX YMEHUI:

BJIAJICHUE TIPEACTABICHUSIMHA O POJIM HH(POPMAIIMHU U CBSI3aHHBIX
C HEH IPOLIECCOB B IIPUPOJIC, TEXHUKE U OOIIECTBE; MOHITUSIMHA
«H(pOopMausg», «MHPOPMALMOHHBINA MPOIECC», «CUCTEMa,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIH spdexT»,
«uH(pOpPMAIIMOHHAsI  CHUCTEMa», «CHUCTEMa  YIIPABICHUS;
BJIaJICHHE METOJaMH Ioucka uHpopmaunu B cetu VHTEpHET;
YMEHHE KPUTHYECKH OIIEHUBATh WH(OPMAIIHIO, TOTYYSHHYIO U3
cetu MHTEpHET;, yMEHHE XapaKTEepH30BaTh OOJBIINE JaHHBIC,
NPUBOJIUTH IPHUMEPbl HWCTOYHHUKOB HMX IIOJyYSHHS H
HAIlpaBJICHUs] HCIIOJIb30BaHUS; YyMEHHE Kiaccu(pUIIUPOBATH
OCHOBHBIE 33Jlayd aHaJM3a JaHHBIX (IIPOrHO3UPOBAHUE,
KIaccupUKanus,  KIacTepu3alus, aHajdu3  OTKJIOHEHWIA);
MIOHUMATh IIOCJIEJOBATEIBHOCTh PEIICHUs] 3ajad  aHajnu3a
JTAaHHBIX: COOp MEPBUYHBIX TAHHBIX, OUMCTKA U OLI€HKAa KauecTBa
JTaHHBIX, BBIOOP W/MIIM MOCTPOECHHE MOJEH, MpeoOpa3zoBaHHUE

JaHHBIX, BU3yaJIU3allusd JaHHBIX, HHTCPpIPETAIUa PE3yJIbTATOB,

IIOHUMAaHHC OCHOBHBIX IPUHIOUIIOB YCTPOﬁCTBa u
(bYHKIII/IOHI/IpOBaHI/ISI COBPEMECHHBIX CTalMOHAapPHBIX nu
MOOUIBHBIX KOMIIBIOTCPOB; TCHILGHLII/Iﬁ Pa3BUTUA

KOMIIBIOTEPHBIX TEXHOJIOTHM; BJaJeHHWE HaBBIKaMU PaOOTHI C
OoneparuOHHBIMHA CUCTEMaMH, OCHOBHBIMH BUJIAMU
MPOrpaMMHOTr0 OO€ecIeueHUsl s pelIeHusl y4eOHbIX 3a7ad o

BBIOpAHHOU CHICIIHAITU3AINH;



HaJIUYHE TPEACTABICHUN O KOMITBFOTEPHBIX CETAX U UX POJIHA B
COBPEMEHHOM MHpE; O O0a30BBIX NPUHIHIIAX OPraHU3aluN U
(yHKIMOHUpPOBAHUS KOMIIBIOTEPHBIX ceTei; 00 oOmmux
MPUHITUTIAX pa3paboTku " (bYHKIIMOHUPOBAHUS
WHTECPHET-TIPUIOKCHUH;

IIOHUMaHUE yrpo3 nHOPMAITMOHHOM 0Ee30ITaCHOCTH,
HCIIOJIb30BAHWE METOJIOB U CPEICTB IMPOTHBOJACHCTBUS ITHUM
yrposam, coOJItoJiecHne Mep 0€30ITaCHOCTH, MPEAOTBPAIIAIOIITNX
HE3aKOHHOE  paclpOCTpaHEHUE  IEPCOHAIbHBIX  JTaHHBIX;
coOirosieHne TpeOOBaHUM TEXHHKH OE30IMAaCHOCTH M THTHCHBI
npu padboTe C KOMIIBIOTEpaMU W APYTUMHU KOMIIOHEHTaMH
mu(PpPOBOrO  OKPY)KEHHUs; TOHUMAaHWE TIPABOBBIX OCHOB
WCIIOJIb30BAaHUSI KOMMBIOTEPHBIX IIpOorpamMM, 0a3 JaHHBIX H
pa6oTtsl B cetu HTEpHeT;

MOHUMAaHUE OCHOBHBIX MPUHIIUIIOB JUCKPETHU3AIUH PA3TUNIHBIX
BUJIOB HMH(OpPMAIIMH; yMEHHE OIPEAeisiTh HHOOPMAIIMOHHBIN
00BEM TEKCTOBBIX, TpaUISCKUX M 3BYKOBBIX JAaHHBIX IPH 3a-
JMIAaHHBIX TMapaMeTpax MIUCKPETH3allMd;, YMEHHE OIPEAeIsATh
CPEIHIOI0 CKOPOCTH TIepeladHl JTaHHBIX, OIICHUBATh M3MEHECHUE
BpPEMEHH IIepeslauu IIpU U3MEHEHUHU HH(HOPMALIMOHHOTO 00BhEMa
JIAHHBIX U XapaKTePUCTUK KaHaya CBs3U;

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JIOMYyCKaoIIue
OJTHO3HAYHOE JIEKOJIUPOBaHNE COOOIEeHNH (TpeUKCHBIE KOIbI);
WCIIOJIF30BaTh MPOCTEHIINE KOMBI, KOTOPBHIC TTO3BOJISIIOT
OOHapYy>XUBATh U HCIPABIISITh OIMIMOKU MPHU TIepeiade TaHHbBIX;

CTPOUTH KOJ, OOECHEeUYMBAIONINN HAWUMEHBIIYI0O BO3MOXHYIO



CPEIHIOIO JUTMHY COOOIIEHUSI PU U3BECTHOM YaCTOTE CUMBOJIOB;
TIOSACHSATH IIPHUHIUIIBL pa6OTBI OPOCTBhIX AJITOPUTMOB CIXKATHUA
JTAHHBIX;

YMEHME MCIIOJb30BaTh IIPU PEIICHUMHU 3a0ad  CBOMCTBA
MO3WIIMOHHON 3aIlMCH YHCEJI, ajlrOPUTMa IMOCTPOCHUS 3aITHCH
4yuciaa B IO3WIMOHHOM CHCTEME CYHCICHHUS C 3aJaHHBIM
OCHOBaHMEM M TOCTPOEHMSI YHCIIa IO CTPOKE, COJeprKallei
3allUCh 3TOTO YHCJIa B MO3HIMOHHON CHUCTEME CUHCIICHHUS C
3aJJaHHBIM OCHOBaHHWEM; YMEHHUE BBIIOJHATH apu(PMeTHISCKHE
ornepanyr B IMIO3UIIMOHHBLIX CUCTCMAaX CUUCIICHUS,

YMEHHE BBINOJHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAXKEHHUM,
HUCIIOJIb3YyA 3aKOHBI anre6p1;1 JIOTHUKH, YMCHHUC CTpPOUTH
JJOTHUYCCKOC BBIPAXKCHHUEC B )IHBBIOHKTHBHOﬁ ¥ KOHBIOHKTUBHOM
HOpPMAJIBHBIX (opMax 1O 3aJaHHOM TalJMIle MCTUHHOCTH;
HCCIIeI0BATh o06iacTh HCTUHHOCTH BBICKa3bIBaHMUS,
COZEpIKAIIEr0 MEPEMEHHBIEC; PEIIaTh HECJIOKHBIE JOTHYECKHE
YpaBHEHHUsI W CHCTEMBI ypaBHEHHUM; YMEHME peuarhb
aJITOPUTMHUYECKHE 3aJayd, CBsI3aHHbIE C aHajdu3oM rpadoB
(3amauM MOCTPOSHMUSI ONTUMAJIBHOTO IYyTH MEXJIY BEpIIMHAMH
rpada, ompenesieHUs KOJUYECTBAa Pa3JIMYHBIX NyTEeH MEXIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO  alMKIUYECKOTo rpada);
YMEHHE HCHOJIb30BaTh JIEPEBbsl NPU aHAJIU3€ U MOCTPOCHHUU
KOJIOB U JUJISI IPEJICTABICHUS apu(PMETHUECKUX BBIPAKESHUM, TPU
PECHICHNHU 3a1a4 ITOUCKAa U COPTUPOBKH, YMCHHE CTPOUTH ACPECBO
WIpbl  TI0  33JJaHHOMY  QITOPUTMY; pas3palarelBaTh |

00OCHOBBIBATh BBIMTPHIIIHYIO CTPATETHUIO UTPHI;



MoHUMaHue Oa30BBIX AJITOPUTMOB OOPAOOTKH YHCIOBOH H
TEKCTOBOW wuWH(pOpManmuu (3amuch YHUCENI B IIO3UIIMOHHOU
CHUCTEME CUMCJICHUSI; HaXOXJEHUE BCEX MPOCTBHIX YHUCET B
3aJIJaHHOM JMana3oHe; 00paboTka MHOTOPAa3pSIAHBIX HENbIX
YHCeJ; aHAJIU3 CUMBOJIBHBIX CTPOK U JIp.), aJITOPUTMOB MTOUCKA U
COPTUPOBKH; YMEHHE OIIPEJEISITh CJIOXHOCTh H3y4YaeMbIX B
Kypce 0a30OBBIX aJIrOpUTMOB (CYMMHUPOBAHHE DJIIEMEHTOB
MaccHhBa, COPTUPOBKA MaccuBa, IepeObOpHBIE alIrOPUTMBI,
JBOUYHBIA TMOWUCK) W TPUBOAUTH NOPUMEPHI HECKOJIBKHUX
AJITOPUTMOB PA3HOU CJIOKHOCTH JJIsl PEILICHUs] OJTHOM 3a7a4u;

BJIQJICHUE  YHUBEPCAJIbHBIM  SI3BIKOM  IIPOTPAMMHPOBAHUS
BeIcOKOTO ypoBHs (Python), mpencraBienussmu 0 6a30BBIX THITAX
JIAHHBIX W CTPYKTypax [JaHHBIX; YMEHHE HCIIOJIb30BaTh
OCHOBHBIE€ YIPABJISIOLINE KOHCTPYKIIUN; YMEHHUE OCYIIECTBIATh
aHaIW3 IMPEUIOKEHHON OpOrpaMMbl: ONPEAEHATh PE3yIbTaThl
paboThl TIpOrpaMMbl TPH 3aJaHHBIX MCXOJHBIX JIAHHBIX;
onmpeneNsiTb, MNPU KaKUX HCXOJHBIX JAHHBIX BO3MOXHO
NOJIy4Y€HHUE YKa3aHHbIX pPe3yJIbTAaTOB; BBISBIATH JaHHBIE,
KOTOpBhIE MOTYT NPUBECTH K OIIMOKE B paboOTe HpPOrpaMmbl;
(opmynpoBaTh MPEIOKEHUSI TI0 YITYUIIICHHUIO TIPOTPAMMHOTO
KOJla, yMEHHE pa3pabarbiBaTh W pEaJIU30BBIBATh B BHUJE
nporpaMMm 0a30BbIe aJITOPUTMBI; YMEHHUE HCIIOh30BaTh B
nporpamMMax JaHHbIE PA3JIUYHBIX TUIOB C YYETOM OIrpAaHUUYEHUN
Ha JMarna3oH WX BO3MOXHBIX 3HA4YCHUH, MOPUMEHSITH MPHU
pelLIeHUH 3aJlad CTPYKTYpPhl JAaHHBIX (COUCKH, CIIOBApH, CTEKH,

ouepenau, JEpeBbs), HCIIOIb30BaTh 0a30BBIC OIIEpPAIllUA CO



CTPYKTYpaMH TaHHBIX; MIPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIC
MOANPOTpaMMBbl  Jjis  OOpabOTKHM YHCIIOBBIX JAaHHBIX H
CUMBOJIBHBIX CTPOK; HUCIIOJIb30BaTh IPHU pa3paboTKe MporpamMm
OMOJIIMOTeKH MMOJIIIPOTPaMM; 3HATh byHKIIMOHAIILHBIE
BO3MO>KHOCTH MHCTPYMEHTAJIBHBIX CPEJICTB Cpeabl pa3pabOTKH;
YMEHHE HCIIOJIb30BaTh CPEACTBA OTJIAJAKU IpOrpaMM B CpEIE
MMPOrpaMMHUPOBAHUS; YMEHUE JOKYMEHTUPOBATH MPOTPAMMEBI;
YMEHHE CO37aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI
U JIEMOHCTpAIlMOHHBIE MaTepHalbl C  HUCIOJIb30BaHUEM
BO3MOKHOCTEH COBPEMEHHBLIX IIPOTPAMMHBIX CPEACTB U
00JIaYHBIX CEPBHUCOB; YMEHHUE CO3/1aBaTh BEO-CTPAHUIILI; YMCHUC
HUCIIOJIb30BaTh  JJEKTPOHHBIE  TaOJMWIBI  JUISI  aHaIu3a,
MpeJicTaBlIeHUuss U 0OpabOTKU NTaHHBIX (BKJIIOYash BHIYHCIICHUE
CYMMBI, CpeIHero apuMeTHYecKoro, HauOOJIbIIEr0o U
HaMMEHBIIIETO0 3HA4YCHUM, pEIICHUE ypPaBHEHHUM, BBIOOD
ONTUMAJILHOTO PEHICHUs, TMOA0Op JIMHUM TpEHIa, pPEIICHUE
3aJ1a4 MPOTHO3UPOBAHUS); BIIaJICHUE OCHOBHBIMU CBEJICHUSIMU O
0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JaHUS U PAOOTHI C
HUMH; YMEHHE HCIIOJIb30BaTh TAOJIUYHBIC (PEISIIIMOHHBIC) 0a3bl
JTAHHBIX (COCTAaBIISITH 3alpochl B 0a3ax JaHHBIX, BBITTOJIHSTH
COPTUPOBKY M MOHUCK 3amuceil B 06a3e JaHHBIX, HAIOJIHATH
pa3spaboTaHHyI0 0a3y HaHHBIX) U CIIPABOYHBIE CUCTEMBI;
YMEHHE UCTOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJIEIU
JUISI aHaJin3a OOBEKTOB M MPOIECcCOB: (OPMYyIUPOBATH IIETh
MOJIEJIMPOBAHUS, BBIIOJIHATH aHAJIU3 PE3YJIbTATOB, MTOJIyYEHHBIX

B XO0A€ MOJCIHUPOBAHHUA; OLCHHUBATHL aJCKBATHOCTH MOACIIH



MOJEIUPYEMOMY OOBEKTY WM IIPOLIECCY; MPEACTABISATH
pe3yJIbTaThl MOAECIUPOBAHUS B HAIJISITHOM BUJIE;

YMEHUE OpraHu30BbIBATH JINYHOE MH(OPMAITMOHHOE
IIPOCTPAHCTBO C  HCHOJIL30BAHUEM  Pa3jIU4YHBIX CPENCTB
HU(POBBIX  TEXHO- JIOTMM; HOHMMAaHHUE BO3MOKHOCTEH
HU(PPOBBIX CEPBUCOB TOCYJAAPCTBEHHBIX YCIyr, IU(GPOBBIX
00pa3oBaTEIbHBIX CEPBUCOB; IOHUMAaHHWE OCHOBHBIX ITPUHIIUITOB
paGoThl, BO3MOXHOCTEM W  OrpaHUYEHHUS MOPUMEHEHUs
TEXHOJIOTMM MCKYCCTBEHHOI'O MHTEJUIEKTAa B  Pa3JIMUHBIX
00acTAX, HATUYHAE TPEICTABICHUN O Kpyre pelraeMbIX 3aj1ad
MalInHHOTO oOydeHus: (pacro3HaBaHUs, KiIacCUPUKAIUN U
MPOTHO3UPOBAHMS) HAUIMYHE PEICTABICHUN 00 UCIIOIB30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTUH B pa3InYHBIX

npo¢deCcCHOHAIBHBIX chepax



4., TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEJMETA «MH®OPMATHUKA »

10 Knacc

4 yaca B Henemo, Bcero 140 gaco, 5 4acoB — pe3epBHOE BpeMs

Ne Koua-Bo yacoB
BocnurareabHblil HOP,
Ha3Banmue pa3zaena KOMIIOHEHT 90P
Bcero K/p Ip/p
http://school-
MHTennexTyanbHoe BOCIUTaHHUE, collection.edu.r
3mopoBbecOeperarormiee u
1 [Pazmesn 1. 24 1 4
[[1dposast rpamoTHOCTD (24 Yaca) BOCITHTAHNC, https://kpolyak
[DKOJIOrHUECKOe BOCTIUTAHUE ov.spb.ru/scho
ol/probook/pro
gram.htm
lTHTEIIIEKTyallbHOE BOCIIUTAHNE http:/ / school-
collection.edu.r
[[paBOBOE BOCIIUTAHUE U KYJIbTYpa u
Pa3mer 2. 0€3011aCHOCTH, -
2 [Teopernueckme ocHOBBI MHPOpMaTHKM (44 DopMHPOBAHKE KOMMYHHKATHBHOM 44 2 4 https://kpolyak
taca) ov.spb.ru/scho
JIBTYPBI;
YIBLIP ol/probook/pro
OLIMOKYJIBTYPHOE U gram.htm
CANAKYJIbTYPHOC BOCIIMTAHUC,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KynbTypoTBOpUECKOE U

PCTCTHYCCKOC BOCIIUTAHNEC

I/IHTeHHeKTyaHLHOG BOCITMTaAHHUC

http://school-
collection.edu.r

u
Pazmest 3. COLIMOKYIBTYPHOE U
45 19 .
AsIropuT™MBI M IIporpaMMupoBanme (45 gacos) Me IHAKY T TYPHOE BOCITHTAHHE, https://kpolyak
ov.spb.ru/scho
ol/probook/pro
gram.htm
[[paBOBOE BOCIIUTAHUE U KYJIbTypa htt ://_ school-
collection.edu.r
0€3011aCHOCTH, u
(DopMHUpOBaHNE KOMMYHUKATHUBHOU B
Pasmen 4. [KyIBTYpBI; https://kpolyak
M opMamoHHbIe TEXHOTOTUN (COLMOKYIBTYpHOE 1 18 8 ov.spb.ru/scho
(18 1acoB) ol/probook/pro
MeIUaKyIbTYPHOE BOCIIUTAHUE; gram.htm
KynbTypoTBOpUECKOE U
HCTETUYECKOE BOCIIUTAHHE
TToBTOpeHme. Pe3eps (9 uacoB) 9



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 Knacc

4 yaca B HeJieJs110, Bcero 140 yacos, 24 yaca — pe3epBHOE BpeMs

No Ha3sBanmue pa3zgena Koxa-Bo yacos
BocnurareabHbli
KOMIIOHEHT HOP,
Bcero K/p Ip/p 20P
http://school-
collection.edu.r
[THTEIIeKTYanbHOE BOCTIUTAHHE, u
Paszgern 1. TeopeTnaeckne 0CHOBBI 310poBbeCcOEperaroiee
1 18 1 6 _
pHpopmaTrkn (18 uacos) S — https://kpolyak
o ov.spb.ru/scho
KOJIOTHYEeCKOE BOCIIUTAHHE ol/probook/pro
gram.htm
[ THTEIIeKTYaTbHOE BOCIIUTAHHE http:/ / school-
collection.edu.r
[[paBOBOE BOCITUTAHHUE U KYJIbTypa u
0€301TaCHOCTH, B
(DopMHUpOBaHHE KOMMYHHUKATHBHOM https://kpolyak
Pazmest 2. ATTOpmUTMBI U [KYJIBTYpBI; ov.spb.ru/scho
2 nporpammupoBaHue (50 gyacos) 50 ! 12 ol/probook/pro
porp p COLMOKYJILTYPHOE U gram.htm
MeIHaKyIbTYPHOE BOCITHTAHKE;
KynpTypoTBOpUecKkoe u
HCTETUYECKOE BOCIIUTAHUE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

I/IHTCJIJICKTyaHBHOQ BOCIIMTAaHHUC

CONMOKYIBTYPHOE U

http://school-
collection.edu.r

u
MEANAKYJIbTYPHOE BOCIIUTAHHUE;
(DopMHUPOBAHUE KOMMYHHUKATHBHOM https://kpolyak
Pa3znesn 3. IHdopManMoHHBIE TEXHOIOT U — 48 16 ov.spb.ru/scho
(48 wacos) ’ ol/probook/pro
COLIMOKYIBTYPHOE U gram.htm
MEINAKYJIbTYPHOE BOCIIUTAHHUE;
KynpTypoTBOpUEcKoe U
DCTETHYECKOE BOCITUTAHUE
[IpaBoBOE BOCIUTAHUE U KYJIbTYypa htt ://_ school-
collection.edu.r
0€3011aCHOCTH, N
(DopMHUpOBaHNE KOMMYHUKATHUBHOU B
[KYTBTYpEL; https://kpolyak
Pasnen 4. (COLUOKYJILTYPHOE U ov.spb.ru/scho
MHoBTODeHME 24 0 ol/probook/pro
p MeIMaKyJIbTYPHOE BOCIIUTAHUE; gram.htm

KynbeTypoTBOpUECKOe U
HCTETUYECKOE BOCITUTAHHE

BropoBrecOeperaroree

BOCITUTAHHC;



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

5. NMPUJIOXEHHME: KAJEHJIAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE HA
TEKYIIWH YYEBHBIN I'OJ



