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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke (enepanbHOil paboueit
pOrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENIX, OO0IIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «MubopmaTuka» Ha yriyOJEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeTbHOE IPEIMETHOE coJiepKaHue, peayCcMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT paclpeieICHUE ero
no Kjaccam (rojilaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeiesicHue y4eOHbIX YacoB
N0 TEMaTWYeCKUM pa3fenaM Kypca U PEKOMEHAyeMylo (IpUMEpPHYIO)
MOCNIEIOBATEIPHOCTh  MX  HM3y4eHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEPUCTUKU Y4EOHOro Marepuaia Jisl KakJI0ro rojla U3y4eHus, B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyJaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM [IIi COCTaBJIEHWS AaBTOPCKUX Y4YEOHBIX TIPOrpaMM U YYCOHHKOB,
MOYPOUYHOTO MJIaHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem o01ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOW JUCHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTHU3aIlUH WH(POPMAITMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00lacTM  TMpUMEHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nH(OPMAITMOHHBIE TEXHOJOTHH, YIIPABIEHNE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQopMaTuku u  HUHPOPMAIMOHHOM
JESITEIIbHOCTH.

Kypc uHbopmaThku Ajis ypoBHS CpeIHEro OO0IIero oOpa3oBaHUS SBISIETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH 0OydJaronmmxcsi B 00JacTu
uHDOpMATUKA W HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  TOCTOSHHOTO  TNPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHre
ATOTO OIBITA.

Pesynprarel  yriyOnm€HHOTO  YpPOBHS ~HM3y4eHHS y4eOHOro MpeaMera
«UudopmaTtukay OpUEHTHpPOBaHBI HA TIONYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywmeil nmpopecCUOHAIbHOW JIEATEIbHOCTH KaK B paMKaxX JIaHHOU
npeIMeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CeOs:



OBJIAJICHUE KJIIOYEBBIMU IMOHATUAMH M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€M, CIIOCOOHOCTh IEMOHCTPUPOBATH Pa3IUYHbIC TOAXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU peIMETHON 00JIacTH;

yMEHUE peliaTb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTepHble MJIsi MCIOJIb30BaHUS METOJOB M HHCTPYMEHTAapus JaHHOM
peIMEeTHON 00J1acTH;

HaJIM4ME MPEACTABICHUN O AAaHHOW MPEAMETHOW O00JIACTU KaK ILIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OO0JACTAMHU
3HAHUU.

B pamkax yriyOnéHHOTO ypOBHS M3ydeHHs MHGOPMATHKU OOECIeUnBaETCS
LeJIeHANPABICHHAs] TOJITOTOBKA OOYYAIOMIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alnuiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl U TEXHOJIOTUH, MOOWJIbHBIE CHUCTEMBI U CETH, OOJbIINE JaHHBIE U
MalIMHHOE OOy4YeHHE, MPOMBIIUICHHBI WHTEPHET Bellel, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TEXHOJIOTHUH, CHCTEMBI PACIPEACIEHHOIO peecTpa, TEXHOJOTMU BHUPTYaIbHOU
UJIOTIOJTHEHHOW peaIbHOCTEM.

OcHoBHass 1enb u3ydeHusi ywyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JanbHEHIIEero pa3BUTUS WH(OOPMALMOHHBIX KOMIETEHUUH OOy4aromierocs, ero
TOTOBHOCTH K KM3HH B YCJIOBUSAX Pa3BUBAIOIMIETOCS HHPOPMALIMOHHOTO OOIIECTBA
Y BO3pACTAIONICH KOHKYPEHIMM Ha pBIHKE TpyAa. B CBS3M C 3TUM H3ydeHHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHUMAHUU POJU
uHpopMaTUKH, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B
COBPEMEHHOM OOIIECTBE;

Cc(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIICHHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3ian4arh (akThl U OILEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh HHpOPMAITHIO;

c(OPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  MHGOPMAIIMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIMLUMUHCKOTO M (PU3HMOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX U dTUYECKUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIFOZEH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHKE
WH(OPMAITMOHHBIX CUCTEM, PACIIPOCTpaHEHNE HH(DOPMAITUH;



CO3JaHHE YCIIOBUW JJIsi pa3BUTUSl HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zena.

Paznen «llu¢gpoBassi rpaMoOTHOCTH» TMOCBSIIEH BOIPOCAaM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO  OKPYKEHHMs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCTIOJIb30BAaHUIO CPEICTB ONEPAIMOHHON CHCTEMBI, paboTe B
ceth VIHTEpHET © UCIOJIB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperndyeckue OCHOBbI HHGPOPMATHMKH» BKJIIOYAaET B ceOs
MOHATUMHBIMA anmapaT WHQPOPMATUKH, BOMPOCH KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETMPOBAHUS.

Paznen «AJaropurmMsl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa PAa3BUTHE
QITOPUTMHYECKOTO MBIIIUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CII0KHOCTH,
dbopMHUpOBaHHE HABBHIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaxX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MH(popMannMoOHHbIE  TEXHOJOTHM»  IOCBSAUIEH  BOMNPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BAHHBIX B MPUKIAIHBIX
MPOTPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaiau3a
JIAHHBIX, HCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom panee cojepxkaHuu ydeOHoro npenmera «Mubopmatukay
KYPCHBOM  BBIJICJICHBl  JIOTIOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYI0 TPOTpaMMy OOYYEHUSI, HO MOTYT OBbITh MPEIJIOKEHBI ISl U3yUCHHUS
OTJIeJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbld  ypOBEHb UW3Y4YEHUST HH(POPMATUKH PEKOMEHIYeTCs s
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  WHXKEHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENBHOCTU. YTIYyOJEHHBIH YpPOBEHb HW3YUYCHUS
uH(OpMaTHKU 00ECIIEYUBACT: TOATOTOBKY OOYYarOlIUXCsi, OPUEHTHPOBAHHBIX Ha
CHEIUATbHOCTY B 00JAaCTH WH(OPMAIMOHHBIX TEXHOJIOTMA ¥ WH)XCHEPHBIE
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHM HAMNpaBJICHUSMH OTpacid HHOOPMaIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHM, TOJATOTOBKY K YYaCTHIO B OJIUMIIHAAX U cllaue
Enunoro rocyapcTBeHHOTO SK3aMeHa 1o HHGOpMaTHKeE.

[TocnenoBaTeIbHOCTh M3YYEHHUSI T€M B TpejAeiaX OJHOro roja oOydeHUs
MOXET OBITh M3MEHEHA MO YCMOTPEHHWIO YUYWUTENsS MpHU TMOJATOTOBKE pabdboueit
MIPOTpaMMBbI U MMOYPOUYHOTO IJIAHUPOBAHMUSI.

OO61iee YrCI0 YacoB, PEKOMEHOBAHHBIX JIJIS1 U3yueHUs HHHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 daca
B HEJEIIO).



[Ipu peanuzanyu MporpaMMbl HCTIONB3YIOTCS CIEAYIOUUE YIEOHUKH:

Nudopmatuka. 10 xnacc. ba3zoBeiii 1 yriyOneHHbINM ypoBHU : yueOHUK K.
FO. [Tonsikos, E. A. Epemun. — M. : BUHOM. JlabGopaTopus 3HaHUI

Nudopmatuka. 10 xknacc. bazoBeiii 1 yriyOneHHbINM ypoBHU : yueOHUK K.
FO. [Tonsikos, E. A. Epemun. — M. : BUHOM. JlabopaTopus 3HaHUI

Nudopmatuka. bazossiit ypoau : yueonuk mns 10 kmacca / U. I'. CemakuH,
E. K. Xennep — M. : BUHOM. JlaGoparopus 3HaHuii

Nudopmartuka. bazossiit ypoau : yueonuk ms 11 kmacca / U. I'. Cemakums,
E. K. Xennep — M. : BUHOM. JlaGopatopust 3HaHHiA



COJEPXAHUE OBYUYEHUA

10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBanuss TEXHUKM OE30MACHOCTM ¥ TWUTHEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMU ITU(DPOBOTO OKPYKEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMOIIbI0 IKUH. KOHTpOJIIEpsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYyN K aMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHororpoueccopHbie CUCTEMBI.
Cynepkomnbtotepbl. PacnpenenéHable BHIUMCIUTEIbLHBIE CUCTEMBI U 00pabOTKa
OonpImMX JaHHBIX. MoOOWIbHBIE [H(PPOBBIE YCTPOWCTBA ©U MX pPOJb B
KOMMYHUKAITUSX. BcTpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOCTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoHcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepanMoHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
obecrniedeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHuss U HUMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3npoBanmue MpPOrpaMMHOTO 00EeCTICUCHHUSI
u  1udpoBeix pecypcoB. I[IpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TTPOTPAMMHOTO
obecnieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJIATENbCTBOM Poccuiickoin @Denepanny 3a HENPABOMEPHOE MCMOJIb30BaHUE
MpOrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokodbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
crexka TCP/IP. Cucrema nOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBS3U € y3i0M ceTh. OmnpeneneHue mapiipyTa JIBHXKCHUS
MaKETOB.

Buner  nmestensHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonndopmMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBHUCH PEATbHOTO BPEMEHU
(HampuMmep, JIoKalus MOOWIBHBIX Teae(OHOB, OMNpEACICHUE 3arpy>KEHHOCTHU
aBTOMarvcTpasei), ”HTEpHET-TOProBJisi, OpOHUpPOBaHUE OUIIETOB U TOCTUHMII.



['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoOLMAIbHBIE CETH —
OpraHu3aiys KOJUJIEKTUBHOTO B3aUMOJCUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momIMHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTH. OOImue mpodieMbl 3aliuThl
uHdpopmaruu 1 uHbopmanmoHHoOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMAITUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
uHpOpMallMOHHBIX  cucTemax. IIpaBoBoe obOecmeueHue HUHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHHMPOBAHHOIO goctyna K JIMYHOM
KOH(HIeHIIMATbHON MH(OpMalUK, XpaHSAUIEHCs Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXxuBa
undopmaruu. PezepBHoe konuposanue. [laposbHas 3amnmra apxusa.

[udpoBanue naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie U 3HaHuA. MHDOpMaliMOHHBIE TPOLIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JUCKpeTH3aluu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyr u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBoruuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekoupoBaHue COOOIIECHHM, 3alMMCAaHHBIX C MOMOIIBGI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHHe OIHO3HAYHO JAEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuIbl n3MepeHns koaudecTBa nHbopManud. AlpaBUTHBIA MOIXO0T K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cumucieHus. Pa3BépHyTas 3amuch IMENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cumciieHns. CBOWCTBAa MO3WIMOHHOM 3amycy  YHCIIa:
KOJIMYECTBO IU(P B 3aIUCH, MPU3HAK JSIMMOCTH YHCJIa HA OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TI€pEBO/Ia LEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJITOPUTM TMepeBoja KOHEYHOM P-w4HOM 1apoOU B JECATUYHYIO.
AJNTOpUTM TIepeBOJia 1I€JIOT0 YUClia U3 JECATUYHOM CUCTEMbI cuucieHus B P-
nuynyto. llepeBon koHewHOW necsTUYHOM Jpodbu B P-uunyr. [[BouuHas,
BOCbMEpPHUYHAS W MIECTHAIATEPUYHAS] CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.
Apudmernueckue omnepanydd B TMO3UIIMOHHBIX CHCTEMax CYHUCIEHUs. TponyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanne TtekcroB. Komuposka ASCIl. OpnoGaiiTHbIE KOIUPOBKHU.
Cragmapr UNICODE. KomupoBka UTF-8. Omnpenenenne HHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHNH.



KoagupoBanne  uzoOpaxkenuit. Ouenka uUHQOpMALMOHHOTO  00BEMa
rpaduyuecKux JaHHBIX MPHU 33JIaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAHUS M BCEOOIIIHOCTH.

Jlornueckue onepauuu. TaOnaUIBl MCTUHHOCTH. JlOorMueckue BBIPAXKEHUS.
Jlornueckne TtoxkaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXIAECTB C ITOMOUIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepaiuu 1 onepainy HajJ MHOKECTBAMHU.

3aKkoHbI aIreOpbl JOTMKHA. OKBHBAJICHTHBIE NMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTHUYECKHUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TIOTUUECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepIllIEHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AITOPUTMBI HX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlornyeckne »3JIE€MEHTBI B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
MHuoropa3psansiii cymmarop. Iloctpoenne cxeM Ha JIOTMYECKHX 3JIEMEHTAaxX IO
3aJaHHOMY JIOTHYECKOMY BBIP@KECHHIO. 3allMCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOMN CXEME.

[IpeacraBieHne IeNbIX 4YHMCEN B MHaMsATH KommbioTepa. OTrpaHUYEeHHOCTb
Jana3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YUCEIL.

[TobutoBbie norumdyeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuit  capuru. [lludpoBanue ¢ moMoIBbIO MOOUTOBOW — OmEparuu
«uckimovaroee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK YKcia. JlMama3oH 3HaYCHUN BeNIeCTBEHHBIX umcen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIUYECTBA
pa3psnoB. BblnonHeHue omepalnuii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUJICHUE
OIKOOK MPU BBIYUCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

OnpeneneHne BO3MOXKHBIX PE3YyJIbTAaTOB pabOThl MPOCTEHIINX aITrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUMCIHUTENIBHBIX alropuTMoB. OrnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbI pe3ybTaT.

Otamnbl pemieHus 3a7ad Ha KoMIbloTepe. VMHCTpyMEHTalnbHBIE CpPEICTBA:
TPAHCIATOP, OTIAAUUK, npoduaupoBuMK. KoMmmunsmus u uHTepHperanus
IIporpaMm. BupTryajibHble MallIMHBI.



WuTterpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabnui. Otnagounbii BeiBOA. [lomarosoe
BBITIOJIHEHUE TTporpamMMbl. Touku octanoBa. [IpocMoTp 3HaueHUM IepeMeHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tumbl JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTMUECKHEe. BeTBieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycrnoBuem. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsieMOCTh ~ pa3IMUHBIX  BUAOB  IUKJIOB. HBapuaHT  1UKIIA.
CocraBneHue HUKIAa C HUCIOJB30BAHUEM 3apaHEe ONpPENENEHHOTO WHBApUAHTA
LUKJIA.

JIoOKyMEHTHUpPOBaHHE IIporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U MHCTPYKIIUH JJIs ITOJIb30BATES.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHblE LHUQPHI,
HaxXO0XJIE€HUE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCcs B Qaitnax. TekcToBble U ABOUYHBIE (DANIIBI.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
Gaiin.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (mpoueaypsl U GyHKIUN).
Pekypcus. PexypcuBHble 00beKkThl ((pakranbl). PexkypcuBHBbIE mpoleaypsl
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[lopknatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOEHUS HPOTPAMM.

UYucnennsle MeTonbl. TouHoe M NpUOMMHKEHHOE pEUIeHHs 3aJayu.
YucneHHble METOIbl PELICHUS] YpaBHEHHI: MeTo1 niepebopa, METO/ MOJIOBUHHOTO
nenenus. [TpubnmkEéHHOEe BBIYMCIIEHUE JJIUH KPUBBIX. Bbluncienue miomaaen
buryp ¢ MNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METOJ
tpaneruii). Ilonck ™akcumyma (MuHUMYMa) GYHKIUA OJHOW TIEPEMEHHOU
METOJ/I0M MTOJIOBUHHOT'O JIEJICHMUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMU  sI3bIKA
MpOrpaMMHUPOBAHUS 11 0OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA IMOSIBIEHUHM CHMBOJIa B CTPOKE,
pa3bueHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJAM, IOUCK TMOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IOACTPOKA HA APYI'YKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIIOUIUX 3aJIlaHHBIM
orpannyeHusM. [IpeoOpazoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W TOCIEIOBaTENbHOCTH 4YHced. Bpruncienue 0000IMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM IOCIIEI0BATEILHOCTH (CYMMBI,
POU3BENICHUS, CPEAHETO APU(PMETHUYECKOT0, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO



AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONIMX 33JIaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka oHOMEpHOro Maccupa. [IpocTbie METOABI COPTUPOBKHU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
breictpass coptupoBka MmaccuBa (amroputm QuickSort). JIBouuHBIH IOMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI 0O0PaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JBYMEPHOTO YHCIOBOTO MAaCcCHBA IO 33JIaHHBIM ITpaBUJIaM,
MOWCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa (MHHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOTO MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MacCHBa.

NupopmanuoHHbIe TEXHOJIOIUH

TexcroBblil mpoueccop. PemaktupoBanue u ¢opmatupoBanue. lIpoBepka
opdorpapun u rpammatuku. CpeicTBa THOHUCKA M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnonp3oBanue  ctwiied.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, oriaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
HHCTpyMEHTBI PEeLIEH3UPOBaHUsl B TEKCTOBBIX Ipoueccopax. O6nayHble CEpBUCH.
HenoBass nepenucka. Pedepar. IlpaBuna uMTHpPOBaHHMS HCTOYHHUKOB U
opopmieHust OubmMorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHHYECKHE CPENCTBAa BBOJA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMAaTUYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHajIW3a JAHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, Kiactepusauus, aHaiu3 OTkIoHeHuH. IlocienoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OILICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyalM3alMs JAaHHBIX, HHTEpPIIpETauus pe3yibTaToB. IIporpammHueie cpencrBa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKHU U Mpe/CTaBIeHUs JaHHBIX. bosbline naHHbIE.
MammunHoe o0yuenue. HTenekTyanpHbli aHAIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BblUnciIeHHE CyMMBI,
CpEIHEro apu(pMETHUECKOro, HAauOOJBIIETO (HAUMEHBUIET0) 3HAUSHHSI AUAana30Ha.
Brruncnenne koad¢uuueHta KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJIOYATHIX, JUHEHYAaThIX W KPYyroBbix guarpamm. lloctpoenue rpadukos
¢bynkuuii. [Togbop MuHUK TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBaHUSI.

YuclieHHOE peIleHHe YpaBHEHUWH C TIOMOIIBIO MOoa0opa mapameTpa.
OnTuMu3anys Kak MOUCK HAWIYYILEero peuieHusl B 3alaHHbIX ycioBusx. Llenesas
byHkuus, orpaHnuueHus. JIokajabHble M TJIOOATBHBIA MHUHHUMYMBI LEIEBOU
¢bynkuuu. Pemmenue 3a1a4 oNTUMHA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOJIHII.



11 KITACC

Teopernueckne 0CHOBLI HHPOPMATHKHI

Teopernyeckne mMOAXOABI K OIEGHKE KOJIMYecTBa WHGOpPMAIUU. 3aKOH
annutuBHOCTH MHpopManuu. dopmyna Xaptiu. MHpopmaius u BepOSTHOCTS.
®opmyia lllenHoHa.

Anroputmbl  ckatus JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHs JaHHBIX C TOTEPSIMH. Y MEHbBIICHUE
IIIyOUHBI KoupoBaHus 1Beta. OCHOBHBIC Ujien alroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepelayu JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
WH(OPMAIMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuuuHbI
BO3HMKHOBEHHUS OIIMOOK Tpu mepenadye JaHHbIX. Kojabl, MO3BOJSIONINE
OOHapyXUBaTh W HCHPABJIATH OUIMOKHM, BO3HHUKAIOIIME MPHU Mepeaye JaHHbIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl X3aMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoAcucTBue. (CUCTEMHBIN
addekt. Ynpapnenue kak nHGopManmoHHblit nporecc. OOpaTHas CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MO/IEIN
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LEeIH MoaenupoBaHus. dopmanusaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenune pe3yabTaTOB MOJACIHUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCIIPUATHS YesoBeKoM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TaOJHIIbI,
rpadukn).

['padpr. OcHoBHubie moHATUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
QITOPUTMUYECKUX 3a/a4, CBS3aHHBIX ¢ aHamu3oM rpadoB (MOCTpOEHUE
ONTUMAJILHOTO TYTH MEXAYy BepIIMHAMU Tpada, ONpeAcieHue KOJIMYEeCTBA
pa3IMUHBIX MyTed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIlUKIMYECKOIO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja aepena.
[IpencraBnenne apupMEeTUUECKUX BBHIPAXKEHHUI B BHIE JepeBa. [uCKpeTHbIe Urpbl
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKE CTPATErHH UTPHI B TAOIMUHON (opme. BIUTpHINTHBIE U TPOUTPHILITHBIC
MO3UILIMU. BBIUTPBILIHBIE CTPATETUH.

CpenctBa UCKYCCTBEHHOTO0 MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJa U
pacnio3HaBaHusi yCTHOU peun. KorHuTuBHBIE cepBUCHL. MneHTudukays u mouck
N300paKeHHH, pacro3HaBaHUe JIUII. CamooOyuaromuecs CHCTEMBI.
M cKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOJIOB
MCKYCCTBEHHOTO WHTEJUIEKTa B OOydJaronmx cucrteMax. Vcronp3oBaHne METO/IO0B
MCKYCCTBEHHOIO0 MHTEJJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHSI KOMITBIOTEPHBIX UHTEJUICKTYaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME
Qopmann3auuss  NOOHATHS — anroputma.  MammHa  TeropuHra  Kak
YHHUBEpCalibHasA MOJEIb BeruncieHnil. Tesuc Yépua—Tpropunra.



O1eHKa CIOXHOCTU BblUMCICHHA. BpeMs paboTel 1 00bEM HCMONB3yeMOM
namsATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrneHka
ACUMIITOTUYECKOM CJIOKHOCTH  QJITOPUTMOB. AJTOPUTMBI  [TOJIMHOMHAJIBHOM
cinoxxHoctd. [lepebopuble anroputmbsl. IlpuMepsl pazaUuUHBIX — aITOPUTMOB
pelIeHNs OTHOH 3aauu, KOTOPbIE UMEIOT PA3INUYHYIO CIOKHOCTb.

[Torck mpocCThIX 4YMCEN B 3aJ@aHHOM JUala3oHe € MOMOINBIO aIropuTMa
«pemiero DparocheHar.

MHoropa3psiaHbIe IeNble YUCIIa, 3a7a4d JUIMHHON apu(METHKY.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHUs).  Xd3II-TaOJUIIbI.
[Toctpoenue andaBUTHO-HACTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTA.

Creku. AHamM3 NPaBUIBHOCTH CKOOOYHOrO BBIpaXECHHs. Bbluucienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHOMN opMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPAHEHHUS TaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOI'O HEOPUEHTHpOBaHHOIro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeUKCTpHI.

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBOoM4HBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa JUIsl 3aJaHHOTO apuU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe aliropuTMbl 00xoia aepeBa. Mcnonb3oBaHue creka u
ouepenu Juisi 00Xo/a Jiepena.

JluHamMuyeckoe MpOrpaMMHUpPOBAaHME KAk METOJ  PpELIeHUs 3aJad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTaTOB. 3aJauyd, PELIAEMbIE C MOMOILBIO
JUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUMUCIEHUE PEKYPCUBHBIX (PYHKIUH,
MOJICUYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoicTBa U MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOAXOJA.
Wukarncynsuus, HacieJoBaHue, TOJIUMOp(hU3M.

Cpensl ObicTpodi pa3paboTku mporpamMm. IIpoektupoBanue wunTtepdeiica
nosib3oBaTesst.  VMcronb30BaHWE TOTOBBIX — YNPABIAEMBIX  JJIEMEHTOB IS
IIOCTpPOCHUS HHTEepdeiica.

O0630p  s3bIkOB  mporpammupoBaHusi.  Ilonatue o  mapagurmax
IPOrpaMMUPOBAHMUS.

NudopmanuoHHbIe TEXHOJIOTHH

OTranbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAaHOBKA
3ajaud, pa3paboTKa  MOJENHM, TECTUPOBAHUE  MOJENIH, KOMIBIOTEPHBIN
OKCIIEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOACIUPOBAHUS.

Jluckpetnzanuss OpuU  MAaTEMATUYECKOM MOJIEIMPOBAHUU  HENPEPBIBHBIX
npoueccoB. MoaenupoBanue JBUWKEHHS. MopaenupoBaHue OHOJOTHYECKHX
cucreM. Marematnueckue  MOZENM B DKOHOMHMKE.  BplunciurenbHble
DKCIIEPUMEHTHI C MOJEIIAMMU.



OOpaboTka pe3yabTaTOB SKCIEPUMEHTA. METOJ] HaMMEHBIINX KBaJPaTOB.
OneHka 4YHCJIOBBIX MApaMEeTPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccTraHoBieHME 3aBUCUMOCTEN MO Pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHoctHeie  Mmozenu.  Metoasl Monte-Kapno.  MiMutanmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAaHUS.

Tabnuunable (pensaiuoHHbIC) ©0a3bl JaHHBIX. Taliuia — TpeJCTaBIICHHUE
cBeleHHnii 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3amuch. Kimrou TaGmunel. Pabora c
roToBoM 0a30il NaHHBIX. 3amnojiHeHWe Oa3bl JNaHHbIX. [louck, copTHpoBKa U
bunpTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JAaHHBIX. 3alpOCHl C MMapaMeTpamu.
Brruncnsiembie nmosist B 3ampocax.

Muorotabimunbie  0a3pl JaHHBIX. [HWIBI CBSA3€M MEXKIy TaOIHIlaMHu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
WH®OPMATHUKE (YTJYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3yuenne wuHPOpMATHKH Ha ypPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
HaIpaBJICHO Ha JIOCTUXKEHHE OOYYaIOMIMMUCS JTUYHOCTHBIX, METANIPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOEHUS COJIEpKaHUs YUYEOHOTO ITpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAlOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW TO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAIlMH, TO3UTUBHBIX BHYTPEHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
00l1leCTBa, PACIIUPEHUE KUZHEHHOTO OMbITA W OMbITA JACATEIBHOCTH B MPOIECCE
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUMN
BOCIIUTATEIHLHOU AESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U TIPaBOMOpPSAKA,  COOJIOJIEHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAITMOHHOTO MpaBa ¥ HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHMMaHUE 3HaYeHUS NHPOPMATUKH KaK HAyKA
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas JOCTETUKY HAyYHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH Pa3JIMYHbIC BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIb30BAaHUN WH(OOPMAITMOHHBIX TEXHOJIOTHH;



S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3JI0pPOBbIO, B TOM 4YHCJIE 3a CYET
coOI0/IeHUsT TpeOOBaHMM 0€30MacHON dKCILTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYyIO JAEATEIbHOCTD;

uHTepec K cdepam MNpodecCHOHANTBHON NeATEeIbHOCTH, CBSI3aHHBIM C
WH)OPMATUKOHN, MPOTPAaMMHUPOBAHUEM U HHPOPMANUOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMU Ha JIOCTIKEHMSIX HAyKW HHPOPMATUKH M HAYYHO-TEXHUYECKOIO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus, B TOM 4HcIe C YYETOM BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, JOCTHKEHHUSIM HAyYHO-TEXHMYECKOrO Iporpecca u
OOLIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAaHHUS POJIU MH(DOPMAIIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOIECCOB U HMH(OPMAIMOHHBIX TEXHOJOTHH B YCIOBHUAX
unppoBoil TpaHchopmanuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce QOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIbHBIN
WHTEJUICKT, Mpenoaratonmi chopMHUpPOBAHHOCTS:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aJaNTHPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LEeTu U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHNUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUEOHBIX JEHCTBHAX, a UMCHHO —
NIO3HABATEIbHbIE yHHUBEpCAJIbHBbIC Yy4eOHbIE JEHCTBHUA, KOMMYHHMKATHUBHBIC
yYHUBEpCaJlbHbIE y4eOHbIe NEHCTBHS, PEryJIsSTHBHBIC YHUBEpCaJbHbIC Yy4eOHBIC
JIeMCTBUS, COBMECTHAS ACSITEIbHOCTb.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

1) 6a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOATENLHO  (QOpMYJNIHMpPOBAaTH U aKTyaJlU3UpoBaTh  Mpodiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
kiaccudukanuu u 00001IeHUS;

ONpEENATh 1N JACSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEACTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATHBHOE MBIILICHNE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIE0BATEIbCKON U MTPOSKTHOM IESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO0B MO3HAHMUS;

OCYILIECTBJISITh Pa3JIUUHbIC BBl JIESITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HaHUS, €ro HMHTEPNpEeTalNu, NPeoOpa3OBaHUI0 U MPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX CHUTyallMsIX, B TOM 4YHCJIC TPH CO3JAaHUU YYCOHBIX W COIHATBHBIX
MIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh HW (OPMYIUPOBaTh COOCTBEHHBIC 3a7adll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh NPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTEeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAMM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII TONUCK MEpeHOca CPEACTB U CIHOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEU, IpeUlaraTh OPUTMHAIbHBIE MOAXOAbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanueii:

BJIa/IETh HaBBIKAMH MOJy4eHUsI HHPOPMAIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alHUl |
MHTEPHPETALNIO HHPOPMALIMK PA3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS;

co3gaBaTh TEKCThl B pPa3au4HbIX (QopMarax ¢ Y4ETOM Ha3HAYCHUSA
uHbOpMallMu W  LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMalbHYIO (opmy
IIPEICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIBHO-3TUYECKUM HOPMAaM,;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TE€XHOJIOTUHA B PELICHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 € COOJIIOJIEHMEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcoCOEepexeHusi, IMpaBOBbIX M JTHYECKMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIC 1eHCTBUS

1) oO1enme:

OCYUIECTBJISITh KOMMYHHUKAILIMH BO BCeX chepax KU3HH;

pacno3HaBaThb HEBEpOaJbHbIE CPEACTBA OOIIECHHS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyalluil |
CMSITYaTh KOH(JIUKTHI;

BJAQJE€Th  pa3IMYHBIMM  crocobamMu  OOIIEHHS UM B3aUMOJCWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH()JIUKTHBIE CUTYallUH;

Pa3BEPHYTO M JIOTUYHO MU3JIAraTh CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

IIOHMMATh U MCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBUILYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWMHUPOBATH JCUCTBUSA MO HMX JOCTHUKECHUIO: COCTaBJIATH IUIaH JACHUCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHlI;



OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOT0 yYacTHUKA KOMAaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh IMO3UTUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

1) camoopranusanms:

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUS MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM 0O0pa30BaTENbHBIN H
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HABbIKAMU  [O3HABATENbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBHUM M MBICIUTENIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS TI0 UX CHIXKEHUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpU aHAJIM3€ pe3ybTaToOB
NEeSATETbHOCTH.

3) npuHATHSI ceOsl U APYTUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTOTr0 YeJIOBEKa.



HPEAMETHBIE PE3YJIBTATBI

B npouecce n3yueHus kypca MHGOPMATHKU YIiyOJEHHOro ypoBHS 6 10
Knacce oOydarommMmucs OyAyT  JIOCTUTHYTBI  CICAYIOUIME  IPEeIMETHBIC
pe3yabTaThl:

BJIAJICHUE MPEACTABICHUSIMU O POJM HHGOPMAIMM U CBSI3aHHBIX C HEH
MPOLIECCOB B TMPUPOJE, TEXHUKE M OOIIEeCTBE, MOHATHUSIMU «HHGPOPMALIHS,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PexT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BJIaJICHUE MeETOoAaMH TMoucka uHbopmanuu B cetd HHTepHET, yMeHue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, MOTYYEHHYIO U3 ceTu HTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB WX TOJNYYCHHWs] W  HANpaBICHHUs HWCIOJB30BaHUSA, YMEHHUE
KJIaCCU(PUIIMPOBAT, OCHOBHBIE 3aJaud aHaidu3a JaHHBIX (TPOTHO3WPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHEHHIA), MOHUMATD
MOCIIEI0BATEIBHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHs TAaHHBIX, MHTEPIPETAIUS Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHUE HaBbIKaMHU pabOThl C ONEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAaMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHbIX 3aJad 1o
BBIOpaHHOM CrieluaIn3aIiu;

HaJIMYUE NPEICTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHMU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTe, 00 OOWMX MNpUHUMIAX pPa3padOTKM W (PYHKUMOHUPOBAHUS HMHTEPHET-
MIPUIIOKEHUM;

NOHUMaHUE Yrpo3 HMHQPOPMALMOHHON O€30MaCHOCTH, HCIOJb30BaHUE
METOJIOB W CpPEICTB MPOTUBOACWUCTBHA OSTUM yIrpo3aMm, COONIOJICHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PAaCIPOCTPAHEHNE TTEPCOHATIBHBIX
JIAHHBIX, COOJIFOICHUE TPEOOBAHUM TEXHUKHA 0€30ITaCHOCTH M TUTUEHBI MpH paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUSI, IOHUMAHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX IMporpamMm, 0a3 IaHHBIX U
pabotsl B ceTn IHTEpHET;

NOHMMAaHHE OCHOBHBIX TPUHIMIOB JUCKPETU3AMU DPA3NUYHBIX BHJIOB
uHopMaIuu, YyMEHHUE ONpeNesTh HMHPOPMAIMOHHBIM O0BEM TEKCTOBBIX,
rpaduueckux W 3BYKOBBIX JAHHBIX MPHU 3aJ@aHHBIX MapaMeTpax IUCKPETH3aIuH,
YMEHHE OIpPEACNsATh CPEAHIOI CKOPOCTh TMepefaadd JaHHBIX, OIICHHWBAThH
W3MEHEHHE BpEMEHH Tepefadyd Mph HW3MEHEHUH WHQGOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHK KaHaya CBS3H,

YMEHHE HCTOJIh30BaTh MPU PEIICHUN 3a/1ad CBOMCTBA MO3UIIMOHHOW 3aIiCH
YHCeJl, aITOPUTMA MTOCTPOCHHUS 3aMMCH YUCIIA B MTO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHUEM M IMOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKalllel 3amuch



ATOTO YHWCIia B TO3UIIMOHHON CHUCTEME CYHCICHUS C 3aJaHHBIM OCHOBAaHUEM,
YMEHUE BBIMOJIHATh apu(PMETHUYECKUE Olepaldd B TMO3UIMOHHBIX CHCTEMax
CUMCIICHUS,

yYMEHHUE BBINOJHATH MPeoOpa3OBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3bIOHKTUBHOM M KOHBIOHKTUBHOM HOPMAaJIbHBIX (hopMax IO 3aJlaHHON TabJuIiie
WUCTUHHOCTH, HUCCJEN0BAaTh O0OJACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEHHBIC, PENIaTh HECIOKHBIC JJOTHICCKUE YPABHEHUS M CHCTEMbI YpaBHEHU;

NOHUMaHUE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uHpopMaIuu (3amuch YMUCeNl B MO3UIIMOHHOW CHCTEME CUMCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YHUCel, aHAIA3 CHMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB TTOWCKA W COPTHPOBKH,
YMEHHUE OIPEACIATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIC
QITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJIsl PEIICHUSI OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMu O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHOW MPOTpaMMBI:
OTIPEEISITh PE3YIBTAThl PA0OTHI MPOTPAMMEBI TIPH 3aJIaHHBIX WCXOJHBIX JTaHHBIX,
OTIPENENATh, TPU KaKUX HCXOJHBIX JTaHHBIX BO3MOXKHO IOJYYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIC MOTYT MPHBECTH K OMMUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPEITI0KEHHUS 10 YIYUIMISHUIO MPOTPAMMHOTO KO/,

YyMEHUE CO3/JaBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIC JOKYMEHTBI U
JEMOHCTPAIIMOHHBIE MaTePHANBI C UCTIOJ30BAHIEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJIb30BATh AJIEKTPOHHBIE TAOJHUIIBI JJIS aHANIK3a, MPEJCTaBICHUS
u  0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HaWOONBIIET0 W HAWUMEHBIIErO0 3HAYEHUW, pelIeHUue
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIIEHUs, MOAO0p JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mporecce m3yuenus xypca wWHGOpPMATUKU yriayOon€HHOTO ypoBHS 6 11
Kn1acce OOyJarONIUMHUCSA  OyayT JOCTHTHYTBHI  CJCAYIONIME  IPEIMETHBIC
PE3YIIbTATHI:

YMEHUE CTPOWTHh HEPABHOMEPHBIC KOIBI, IOMYCKAIONIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOIb30BaTh MPOCTEHIIINE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh W UCIIPABIISATH OIIMOKU TIPH TIepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIONINN HAWMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHMs] TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH MPHUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pelllaTh alrOPUTMHUYECKHUE 3a7a4ud, CBS3aHHBIC C aHAIM30M rpadoB
(3amauM  TIOCTPOCHHUS ONTHUMAIBHOTO TIyTH MEXAy BepmuHamMu rpada,



OMNpENENICHUs]  KOJIMYECTBA  pPa3JIMYHBIX  MyTE€d  MEXKIy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBbS MPH
aHalIM3€ W TIOCTPOCHUU KOJOB M Ui TMPEACTaBICHUS apUPMETHYECKUX
BBIPKEHUI, TIPU PEILICHUH 33]1a4 IMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETHUIO UTPHIL;

yMEHuE pa3pabaThiBaTh W peEaJu30BbIBATH B BHJE MporpamMm 0a3oBbIe
JITOPUTMBbI, YMEHUE MCMOJIb30BaTh B MpOTrpaMmax JAHHBIC PAa3IUYHBIX THUIIOB C
Y4ETOM OTPAHWYEHHM HAa JHANa30H MX BO3MOXKHBIX 3HAUYEHWW, MPUMEHATH IPHU
pelIeHNH 3a]1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OUEPEaU, AEPEBbS),
UCIIOJB30BaTh 0a30BbIE OMNEpalldd CO CTPYKTypamMu JIaHHBIX, MPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIC MOJMPOTPAMMBI JIJI1 00PaOOTKU YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3padOTKE MporpamMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BATh CPEJICTBA OTJIAJIKU MPOTPAMM B
cpeze NporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHUE CO3/7aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMHM CBEJEHUSMU O 0a3ax JHdaHHBIX, HX CTPYKTYpE,
CpelCcTBax co37aHusi M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOIUYHBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax JIaHHBIX, BHITIOJIHATH
COPTUPOBKY U TOHUCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE HUCTOJIb30BaTh KOMIIBIOTEPHO-MaTEMAaTUUECKUE MOJIEIH JIJIs aHaJli3a
OOBEKTOB M MPOIECCOB: (HOPMYIHPOBATh 1€JIb MOJCIUPOBAHUS, BBIMOJHSIThH
aHajau3 Ppe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICIUPYEMOMY OOBEKTY WJIM MPOIIECCY, MPECTABIAThH
pe3yabTaThl MOAECIUPOBAHUS B HATJISTHOM BH/IE;

YyMEHUE OpraHU30BbIBATH JIMYHOE HWH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAaHUEM DPA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX MPHUHIIMIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOTO HMHTEIIEKTa B PA3IUYHBIX 00JIACTSX,
HaJW4Yue TMPEACTABICHUNA O Kpyre peniaeMblx 3ajad MAIIMHHOTO OOy4eHUs
(pacno3HaBaHusl, KjJacCU(PUKAIIMU U MIPOTHOUPOBAHUS) HATUYHUE MPEICTaBICHUIN
00  ucnonb30oBaHUM  MHGOPMAIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
OcHOBHOe cojiep:KaHHe KoauuecTBo 4acoB 3 JeATeJIbHOCTH
JIEKTPOHHbBIE
HaumenoBanue P YUHTeJIS-
Ne Kontpoas IIpaktuye (uudposBbie)
pa3/iesioB M TeM npeaIMeTHHKA C
n/n Bcero HbIE CKHe o0pa3oBaTejIbHbIE .
NMpOrpamMmbl yueToM padoueii
padoTbI padoThbI pecypcbl
NPOrpaMMmblI
BOCIIUTAHUS
Pasznea 1.1lndpoBasi rpaMOTHOCTD
1.1 Kommnsrorep - TpeboBanus TEXHUKHU 6 1 POUI Undopmatuka 10 IIPUMEHEHNE Ha
YHUBEPCAIBHOE 0€30IIaCHOCTH W T'MTMEHBI npu KJIacc YpPOKE
YCTPOHCTBO paboTe ¢ KOMIBIOTEpaMU U VYpok 5. Ucropus pa3BUTHS HHTEPAKTHUBHBIX
o6paoTkm JIPYTHUMHA KOMIIOHCHTaMU BBIYMCITUTEILHOW TEXHUKH  (HhOpM paboTHI,
UPPOBOTO OKPYKCHUSI. https://resh.edu.ru/subject/l cTumyaupyrommmx
HHBIX
fa [MpuHIHMTTBL paboThI esson/4715/start/325090/  mo3HaBaTEIbHYIO
KOMITBIOTEPOB U KOMITBIOTEPHBIX MOTHBAIIHIO
cucteM.  Apxutektypa  (oH VYpox 6. 00yJaroImxcs:
Heiimana. ABTOMaTHYECKOE OcHoBoIoNararomiye TUCKYCCHIA,
BBITIOJTHEHUE MIPOTPaMMBbI MIPUHIIMITHI YCTPOHCTBA JTATOTITIX
MIPOLIECCOPOM. OnepartuBHasi, KOMIIBIOTEPOB BO3MOYKHOCTh

IIOCTOSIHHAsA W JOJIOBPEMEHHAs
namiaTb. OOMEH JaHHBIMH C
nomMompb MmuH. KoHTposuiepbl

BHEIIHUX yCTpOHUCTB. IIpsamoit
JOCTYII K ITaMSITH.

OcHoBHbIE TEHJICHLIUU
pa3BUTHUSA KOMITBIOTEPHBIX
TEXHOJIOTUH. [TapatensHbIe
BBIYHMCIICHHUS.
MHOronponecCopHbe  CUCTEMBI.
CynepKoMITbIOTEPHI.

Pacnipenenéunsie

https://resh.edu.ru/subject/I

esson/5425/start/15091/

MPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Janora,
IpyNIIOBOM
paboThl WK
paboThI B mapax,
KOTOpBIE yJaT
KOMaHJTHOU paboTe
"
B3aNMOJICHCTBHIO
JpyT ¢ APYromM



https://resh.edu.ru/subject/lesson/4715/start/325090/
https://resh.edu.ru/subject/lesson/4715/start/325090/
https://resh.edu.ru/subject/lesson/5425/start/15091/
https://resh.edu.ru/subject/lesson/5425/start/15091/

BBIUUCIIUTEIILHBIE ~ CHCTEMBl U
o0paboTka OONBIIMX JaHHBIX.
MoOwiibHbBIC U (poBbIC
YCTpOMCTBA H UX pojib B
KOMMYHHUKaIUsIX.  BcTpoeHHBIE
KOMITBIOTEPBHI.
MUKPOKOHTPOJIEPHI.
PobGoTtusupoBanHbie
MIPOU3BOJICTBA.

[IporpammHuoe
oOecriedyeHUe KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM. Bwubl
MPOrPpaMMHOTO OOECICUeHUsT U
ux HasHayeHne. OcoOeHHOCTH

IPOTrPaMMHOTO obecrieueHus
MOOUIIBHBIX YCTPOMCTB.
[TapamiensHoE

nporpamMMmupoBanue. CHCTeMHOE
MPOrpaMMHOE obecrieveHue.
OrneparinoHHbIC CUCTEMBI.

Yrumutel. [paiiBepsl yCTPOUCTB.

WNHCcTammsamus U JeMHCTaIUIALNS

IIPOrPaMMHOT0 00ecreueHHs.
@ainoBbIe CUCTEMBI.

[IpuHIMnIBI pa3menieHus u
MMEeHOBaHUs (PailyioB B
JOJTOBPEMEHHON NTaMSTH.
[TabmoHBI U1 OIUCAHUS TPYTIIT
daiinos.

1.2

[IporpammHoOe
obecrieueHue

ITporpammHoe obecnieueHue.
JluuensupoBanue
MIPOTPaMMHOTO 00€CTICUCHUSI 1
U (PPOBBIX PECYpPCOB.

POIII Undopmartuka 10
KJ1acc

VYpok 7 [Iporpammuoe
obecrieuenue (I10)

MIPUBJICYCHHE
BHUMAaHMS
o0yJaronuxcs K
IIEHHOCTHOMY




[IpornpuerapHoe u cBoOOAHOE
MporpaMMHOE OOecrieueHue.
Kommepueckoe u
HEKOMMEpPUYECKOe
KCII0JIb30BaHUE MTPOTPAMMHOTO
obecriedeHrst 1 IU(POBBIX
pecypcoB. OTBETCTBEHHOCTb,
ycTaHaBIIMBaeMast
3aKOHOAATEIHCTBOM
Poccuiickoit denepaiuu 3a
HEMPaBOMEPHOE UCTIOIb30BAHNE
MPOTPaMMHOT0 00€CTICUCHHS 1
U (POBBIX PECYPCOB.

KOMHBIOTG];)OB "
KOMHBIOTG];)HBIX CTUCTEM
https://resh.edu.ru/subject/I

esson/5421/start/35815/

aCIeKTy
M3Yy4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHM3aIys X
paboTsI ¢
MOJy4aeMOM Ha
YpOKe COLIUaIbHO
3HAYUMOM
nHpopmanuen —
WHUIIUUPOBAHUE €€
00CYXKICHMS,
BBICKA3bIBAHUS
YYAIUMHUCS
COOCTBEHHOTO
MHEHHUS TI0 ee
MOBOJY,
BBIpAOOTKH CBOETO
K HEH OTHOIIEHUS

1.3

KommnsrorepHsie
CeTH

[IpuHIMIBI TOCTPOCHUSA U
amnmapaTHbIe KOMITOHEHTBI
KOMIIbIOTEpHBIX ceTeil. CeTeBble
nporokosibl.  Cers  WHTepHeT.
Anpecanuss B cetn UHTepHer.
IMpotokomer  crexka  TCP/IP.
Cucrema 1OMEHHBIX UMEH.

Pasgenenne IP-cetm Ha
MOACETH C TMOMOIIBI0 MAaCOK
MOJICETEM. CereBoe
aaMuHHCTpUpoBaHue. [lonydenne
JAHHBIX O CETEBBIX HACTPOMKax
KoMmIetoTepa. [IpoBepka Hanmuuus
CBSI3U c y3J10M CeTH.

POIII Undopmaruka 11
KJ1acc

VYpok 11 KomnsrorepHsie
ceTu
https://resh.edu.ru/subject/I

esson/5497/start/78858/

noOyX/1eHue
o0yJaronuxcs
co0nroaaTh Ha
ypOKe
OOIIETTPUHSATHIE
HOPMBI TTOBE/ICHHS,
mpaBuIia OOIICHHS
CO CTapUIUMHU
(yuurensimmn) u
CBEPCTHUKAMHU
(oTHOKITACCHUKAM
1), IPUHIIAIIBI



https://resh.edu.ru/subject/lesson/5421/start/35815/
https://resh.edu.ru/subject/lesson/5421/start/35815/
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://resh.edu.ru/subject/lesson/5497/start/78858/

1.4

Wudopmannonna
s1 0€30I1aCHOCThD

Omnpenenenue Mapiipyra
JIBUKEHUS MTaKETOB.
Bunel nestenbHOCTH B ceTh

HNutepner. CepBuckl
NHurepHera.
I'eonHpOpMaIIIOHHBIE CHCTEMBI.
I'eonokanMOHHBIE CEPBUCHI
peaJlbHOrO BpEMEHHU (HampuMmep,
JIOKaLUsl MOOMIIBHBIX
TenedoHOB, OIpeaesieHIe
3arpy>KeHHOCTH
aBTOMAarucTpaien), HHTepHeT-
TOPTOBJIsI, OPOHUPOBAHUE
OMJIETOB ¥ TOCTHHMII.

I'ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH.
ConmanbHbBIE CETH — OpTaHU3aLHUs
KOJIJISKTUBHOTO B3auMOJeHCTBUS
n obmena pgaHHbIMU. CereBoit
STHKET: NpaBUia MOBEICHHUS B
kuOepnpoctpancTBe. IIpobiema
MOJUTMHHOCTH HOJTY4E€HHOM
nH(pOpMaLINH. OTKpBbITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHoreHHsle 51
HKOHOMHYECKUE yTpO3Bl,
CBSI3aHHBIE C HCIOJH30BAHUEM
MH(pOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TexHosoruii. OOmme npodiemMbl
3aIIUTHI uH(popMaluu u
MH(POPMALMOHHOM 6€30MacHOCTH.

POII Undopmaruka 10
KJ1acc
VYpok 1. Uadopmarnus u
nHpopmartuka.
WNndopmannonnas
IPaMOTHOCTh U
nH(pOpMalMOHHAs
KyJIbTypa
https://resh.edu.ru/subject/
lesson/6471/start/51669/

y4aeOHOMI
JCIUTUTHHBI U
CaMOOpTaHU3aINH

IIPUBJICUECHHE
BHUMaHUS
oOyJaronmxcs K
LIEHHOCTHOMY
aCIEeKTy
U3Y4aeMbIX Ha
yYpOKax sIBJIICHUH,
OpraHM3aIus ux
paboTHI C
MOJy4aeMoil Ha
YpOK€ COLIUaIbHO
3HAYMMOM
uHpopmanuen —
MHULMUPOBAHUE €€
00CYXKIeHHS,
BBICKA3bIBaHUS




Uroro no pazgeny

CpenctBa 3amuThl MHPOpPMALUH
B KOMITBIOTEpPAX, KOMITBIOTEPHBIX
CeTSIX W AaBTOMAaTU3MPOBAHHBIX
MH(POPMAIIMOHHBIX CUCTEMax.
[IpaBoBoe o0ecrnieueHue
MH(POPMALIMOHHOM 6€30MaCHOCTH.
[IpenoTrBpaienue
HECaHKLMOHUPOBAHHOTO JIOCTyIa
K JIMYHOM KOH(UIEHIINATHLHON

uHbOpMaNMY, XpaHALIeWcs Ha
[EPCOHATIBHOM KOMIIbIOTEpE,
MOOMITBHBIX YCTPOMCTBAX.
Bpenonocnoe IpOTrpaMMHOE
obecrieyeHne U crnocoObl 60pbOBI
c HUM. AHTHBHpYCHBIE
MPOrPAMMBI. Opranuzanus
JUYHOTO apXuBa HH(OpMAIUH.
PesepBHoe KOITUPOBAHUE.
[TaponpHast  3ammTa  apxuBa.
[udposanue JTAHHBIX.
CummeTpHuuHbIe "
HECHMMETpPUYHBIE A }pHL
HIudpsr npocroii 3amensl. [lndp
Hezaps.  udp  Bwmxkenepa.

AnroputM nmmdposanus RSA.

24

YYAIUMHACS
COOCTBEHHOT'O
MHEHUS I10 €€
MOBOJLY,
BBIPAOOTKH CBOETO
K HEM OTHOIICHUS

Pa3nesn 2. Teoperudyeckue 0CHOBbI HH(POPMATHKH

2.1 IIpencraBnenue
uHpopMaluu B
KOMIIbIOTEpE

Wndopmanus, npaHHble U
3HaHMS. WNudopmarnmonnsie
IIPOLIECCHl B IPUPOJIE, TEXHUKE U
o01ecTBe.

HenpepriBable u
TMCKPETHBIE BETMYUHbI u

19 2 5 POII Undopmaruka
HpCI[CTaBJ'IeHI/IH JAaHHBIX B
KOMIIBIOTEPE
https://resh.edu.ru/subject/Il

esson/1214/

YCTaHOBJIEHUE
JIOBEPUTEIIbHBIX
OTHOIICHUI
MEKY YUUTEIEM
Y €r0 YYCHHKaAMH,




CUTHAJIBL. Heo6xoaumocts
IUCKpeTH3alud  MH(OpMAIHH,
IIPEIHA3HAYEHHOU I XpaHEHUs,
nepegayd M o0paboOTKH B
HU(POBBIX CUCTEMAX.

JIBoM4HOE  KOJMpPOBAaHUE.
PaBHOMEpHBIE U HEpaBHOMEPHBIE
KOZBI. JekonupoBaHue
COOOlIeHNH,  3alUCaHHBIX  C
ITOMOUIBIO HEPABHOMEPHBIX
KOJIOB. YcnoBue ®dano.
ITocTpoenne OJIHO3HA4YHO
JEKOIUPYEMBIX KOZIOB c
MOMOLIBIO  AepeBa.  EnuHUIBI
U3MEpEHUs KOJINYECTBA
uHpOpMaLny. AndaBUTHBIN
MOAXOJN K OILIEHKE KOJIMYECTBA
nH(pOpMaLINH.

Cucremsl CUHCIICHUS.
Pa3pépHyras 3amuch ULENBIX U
JIPOOHBIX YKCed B MO3UIUOHHON
cucreme cuucieHus. CpoiicTBa
MO3ULMOHHON  3allUCH  4YHCHa:
KoJuuecTBO 1udp B 3alucH,
IIPU3HAK JEJIMMOCTH 4YHUCJIa Ha
OCHOBaHUE CHCTEMbI CUMCIICHUS.
Anroput™M = nepeBoja  LEJIOr0
yucna W3 P-uuHOil  cucTeMbl
CUMCIEHMS B  JECATUUYHYIO.
AnropuT™M TIepeBoja KOHEYHOMN
P-nunoit npobu B JECATHUHYIO.
AnropuT™M  mepeBoja  LEIOTO
qlyclla U3 JECATUYHON CHCTEMBI
cunciienusi B P-uunyro. IlepeBon

POII Uudopmaruka 10
KJIacc

VYpoxk 8. [Ipeacrasienue
YUCECJI B TO3UITUOHHBIX
CUCTEMAX CHHUCIICHUSA
https://resh.edu.ru/subject/I

esson/5620/start/15124/

VYpok 14. Koguposanue
TEKCTOBOM MH(pOpMAIIH
https://resh.edu.ru/subject/I

esson/5225/start/203084/

CIOCOOCTBYIOIIUX
MTO3UTUBHOMY
BOCTIPUSTHIO
00yJaromuMuCs
TpeboBaHU
YAUTES,
MIPUBJICYCHUIO UX
BHUMAaHHMS K
oOcykaaemMoi Ha
YpOKe
uHpopManuy,
aKTUBU3ALNH UX
IM03HABaTEIILHOM
JIeSITEIbHOCTH



https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/

KOHEUHOH JECITHYHOW ApoOu B
P-uunyto. JBonuHasi,
BOCBMEpHUYHAs u
HIECTHAAIIATEpUYHAas  CHUCTEMBbI
CUHCIICHHSI, CBSI3b MEXIY HHMH.
Apudmernueckue omnepanuu B

MTO3ULMOHHBIX CHUCTEMAaxX
CUYHUCIICHUS. TponuHas
YPaBHOBELICHHAs cucTemMa

CUHCJICHHA. I[BOH‘IHO-I[GC?[TI/I‘-IHBJI
CHUCTEMA CUUCICHU.

Konnposanue TEKCTOB.
Konuposka ASCII.
OpnnobaiiTHbIE KOJAMPOBKH.
Crangapt UNICODE.
Koauposka UTF-8. Onpenenenue
UH(OPMALIMOHHOTO 00BEMa
TEKCTOBBIX COOOIICHUIA.

Konuposanue
n300pakeHUH. Orenka
UH(OPMALIMOHHOTO 00BEma
rpaduyuecKuX ~ JAHHBIX  TPHU
3aJlaHHBIX paspelieHun u

ryOMHEe KOAMPOBAHMS  LIBETA.
IIBetoBble MoOnenu. BekrtopHoe

KOIUPOBAHUE. dopmaTel
rpadu4ecKux ¢aiinos.
Tpéxmepnas rpaduxka.

®pakranpHas rpaduka.
Komunposanue 3Byka. OnieHka

nH(pOpMaLIMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX ITPHU
3aJJaHHbBIX 4aCTOTE
JUCKpETU3aluu U pa3psaIHOCTU




KOIUPOBAHMH.

2.2

OcHOBBI anredpbI
JIOTHKHU

Anrebpa noruku. [lonsrue

BBICKA3bIBAHUS.
Bericka3bIBaTenbHbIE bopmbl
(npenuKarsl). KBanTops!
CYIIECTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue OIIEPALIH.
Tabnuuel VCTUHHOCTH.
Jlornueckue BBIPAKCHMUS.
Jlornueckue TOKJIECTBA.
JlokazaTenbCcTBO JIOTHYECKUX
TOXKIECTB C IOMOUIbIO TaOIHIL
UCTUHHOCTHU. Jlornueckue

olepalud W  Omepaluu  Haj
MHO>KECTBaMHU.

3aKoHBl aJIreOphl JIOTHKU.
DKBUBaJIEHTHbIE NPEOOpa30BaHMs

JIOTUYECKUX BBIPAKECHU.
Jlornueckue YpaBHEHUS 51
CHUCTEMBI ypaBHEHUM.
Jlornueckue (GyHKIHH.
3aBUCUMOCTh KOJINYECTBA
BO3MO>KHBIX JIOTHYECKHUX
byHKUIni oT KOJIMYECTBA

aprymMeHToB. IlosiHBIE CHUCTEMBI
JIOTHUYECKUX (DYHKIIMH.
Kanonunueckue (hopMbI
JIOTUYECKUX BBIPAKCHUM.
CoBepuieHHbIE  TU3BIOHKTHBHBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE

bopmsl, AJITOPUTMBI ux
MOCTPOECHHUS o Tabnuue
UCTUHHOCTH.

Jlornyeckue »3JIEMEHTHI B

14

POII Uudopmaruka 10
KJ1acc

VYpox 11. Anredpa I0THKH.
Ta0auIbl HCTUHHOCTH
https://resh.edu.ru/subject/I
esson/5426/start/163620/

VYpok 12. [IpeobpazoBanue
JIOTHYCCKUX BBIpa)KeHI/Iﬁ
https://resh.edu.ru/subject/I
esson/4714/start/163744/

VYpoxk 13. Jloruyeckue
3aJIa4d M CIIOCOOBI UX
petenus
https://resh.edu.ru/subject/I
esson/4713/start/202991/

IIPUMEHEHHE Ha
ypoke
MHTEPAKTHBHBIX
¢dopm paboTsl,
CTUMYJUPYIOIINX
MO03HABATEIBHYIO
MOTHUBALUIO
00y4aroIuXcs:
JIUCKYCCUH,
JTArOIINX
BO3MOYKHOCTh
IIPUOOPECTHU OIIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Janora,
IPyIIIOBOI
paboThl WK
paloThI B Mapax,
KOTOpbIE yJaT
KOMaHJIHOHM paboTe
"
B3aNMOJICHCTBHIO

JIPYT ¢ IPyTOM



https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/4714/start/163744/
https://resh.edu.ru/subject/lesson/4714/start/163744/
https://resh.edu.ru/subject/lesson/4713/start/202991/
https://resh.edu.ru/subject/lesson/4713/start/202991/

cocraBe KoMIIbloTepa. Tpwurrep.
Cymmarop. MHoropa3psaHblii
cymmarop. Iloctpoenue cxem Ha
JOTHMYECKUX  JJIEMEHTax 1O
3aaHHOMY JTOTUYECKOMY
BBIPAKEHUIO. 3anuch
JIOTUYECKOTO  BBIPAXKEHHUS  TI0
JIOTUYECKOU CXEME.

2.3

Komnerorepnas
apudMeTuKa

[IpencraBnenue HEIBIX
yucel B NaMATH KOMIIBIOTEpA.
OrpaHnyeHHOCTh JIHarasoHa
qHCcen npu OrpaHUYECHUU
KOJNYECTBa pa3psa0B.
[TepenonHenune pa3psaHON CETKH.
be33nakoBble n 3HAKOBBIC
JaHHLIE. 3HaKOBEIN our.
JIBOUYHBINA JONOJIHUTEIBHBIA KO/
OTPHUIATEIbHBIX YHCEL.

[ToOutoBbIE JIOTUYECKHE

OIEepaInH. Jlornueckuit,
apuMeTHyeCcKuil U MUKITNIECKHMA
CIBUTH. [udposanue c

MOMOIIBI0 TTOOUTOBOW OMepaIuu
«uckirovaromiee NJIy.
[IpencraBnenue
BEIIECTBEHHBIX YHCEI B IaMITH
KOMIIbIOTEpa. 3Hauallas 4actb U

MOPSIAOK ~ YHCIIA. [wnamna3on
3HaYeHUH BEUIECTBEHHBIX UYHCEIL.
[IpoGnembr XpaHeHus

BELIECTBEHHBIX UUCEIl, CBA3aHHbIE
C OrpaHHYEHHEM KOJIMYeCcTBa
pa3psioB. Brinonnenue
omepaluid ¢  BEUIECTBEHHBIMHU

POUI Uudopmatuka 10
KJ1acc

VYpoxk 8. [IpeacraBienue
YyuCeN B NO3ULUOHHBIX
CHUCTEMaX CUMCIICHUS
https://resh.edu.ru/subject/I
esson/5620/start/15124/

Ypok 9. Apudpmernyeckue

OInepanru B MO3UITUOHHBIX

CUCTEMAX CUHHUCIICHUSA
https://resh.edu.ru/subject/
lesson/5423/start/35985/

noOyx1eHue
o0yJaromuxcs
coOro1aTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI TTOBE/ICHWS,
npaBujia OOIEeHUS
CO CTapIIUMHU
(yuutensimMu) u
CBEPCTHUKAMHU
(oIHOKIIaCCHUKAM
1), IPUHITAIIBI
yaeOHOMH
JACHIHILIAHBI 1
caMOOpTraHu3aIuu



https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5620/start/15124/

YyuCiIaMH, HaKOIIJICHHUEC oIInOOK
IIpH BBIYUCIICHUAX.

Uroro no pazgeny

40

Pa3nea 3.AnropurmMsl 1 IPOrpaMMHUPOBaHUE

3.1 BBeneuniie B

HHC

IIpOrpaMMUpoBa

OrmpezenieHne BO3MOMXHBIX 16 1
pE3yJIbTAaTOB paboThI
MIPOCTEUIINX aIropuTMOB
YIPABICHUS HCHOJHUTEIAMH U
BBIUHUCIUTENBHBIX  aJTOPUTMOB.
Onpenenenne UCXOIHBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM
MOKET JaTh TpeOyeMblit
pe3yJbTar.

Oranel pelieHus 3ajgad Ha
KOMIIBIOTEPE.
WHcTpyMEHTalIBHBIE  CpPEACTBa:
TPaHCIATOP, OTJIAIYUK,
npo¢unupoBuk. Komnusiuus u
UHTEpIIpeTaIUs MIPOrPaMM.

BupryanbHble MalIMHBIL.

WNHuterpupoBanHass  cpena
pa3paboTku. MeToabl OTIaAKH
IIPOrpaMM. Hcnonws3oBanue
TPacCUPOBOYHBIX TaOIIHII.
OTtmagounsrii BEIBOA. Ilomrarosoe
BBITNIOJTHEHUE NpOorpaMMbl. Touku
ocra”oBa. [IpocmoTp 3HaueHHi
IIEPEMEHHBIX.

S3BIK  TPOrpaMMHUPOBAHUS
(Python, Java, C++, C#). Tumbl
JAHHBIX: LIEJIOYNCIIEHHBIE,
BEILLIECTBCHHBIE, CHUMBOJIbHBIE,

POIII Undopmaruka 11
KJ1acc

VYpok 1. OcHOBHBIE
CBCACHUA 00 air opUuTMax
https://resh.edu.ru/subject/I
esson/5492/start/10410/

VYpoxk 2. bazoBbie
AJITOPUTMHUYCCKUE
CTPYKTYPBI
https://resh.edu.ru/subject/I
esson/5457/start/166581/

VYpok 3. 3anuce
AJITOPUTMOB Ha A3bIKax
MPOrpaMMHUpPOBaHUS. A3bIK
MIPOrPaMMHUPOBAHUSL
ITackans u IluToH
https://resh.edu.ru/subject/
lesson/6456/start/72686/

MIPUBJICYCHUE
BHHUMaHUSA
o0yJarommxcs K
[IEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3aIus ux
paboTsI ¢
MoJIy4yaeMou Ha
YpOKE COLUAITBHO
3HAYUMOM
uHpopmanuen —
WHULIMMPOBAHUE €€
o0cyXIeHus,
BBICKA3bIBAHUS
YYAIUMHCS
COOCTBEHHOT'O
MHEHHSI TI0 €€
MOBOJY,
BBIPaOOTKH CBOETO
K HEH OTHOIIEHUS



https://resh.edu.ru/subject/lesson/5492/start/10410/
https://resh.edu.ru/subject/lesson/5492/start/10410/
https://resh.edu.ru/subject/lesson/5457/start/166581/
https://resh.edu.ru/subject/lesson/5457/start/166581/
https://resh.edu.ru/subject/lesson/6456/start/72686/
https://resh.edu.ru/subject/lesson/6456/start/72686/

JIOTHYECKHE. Bersienus.
Cnoxnsie ycnousi. Luxisl ¢

YCIIOBHEM. ks 1o
[IEPEMEHHOM.
B3aumo3zamenseMocTb

pa3aMYHBIX ~ BHUJOB  LIMKJIOB.
WNuBapuant nukina. CocrasieHue
LUKJIa c HCII0JIb30BaHUEM
3apaHee OIIPEAEIEHHOTO
MHBapHaHTa LUKJIA.
JIoKyMeHTUpOBaHuE
IIPOrpaMM. Hcnonws3oBanue
KOMMEHTapHeEB. [TonroroBka
OINMCAHUS IPOrpaMMBbl u
MHCTPYKLUU JJIs IIOJIb30BaTEs.
Anroput™Mbl 00paboTKH
HaTypaJIbHBIX YUCEII, 3alIUCAHHBIX
B MO3UIMOHHBIX cUCTEMax
CUMCIIEHUS: pa30ueHue 3anucu
yycjla Ha OTHENbHbIE IUQPBHI,
HaXO0XJICHHE CYMMBI "
IIPOU3BEICHNUS uudp,
HaXO0XJECHUE MaKCHMaJIbHOU
(MMHMMAaNBEHOW) U PBHIL.
Haxoxnenue BCEX
MPOCTBIX 4YHCENl B 3a/JaHHOM
Jana3oHe. [Ipencrasnenue
yiciia B BHAe Habopa IpPOCTBIX
COMHOXHTENEHN. Anroputm
OBICTPOTO BO3BEJICHUS B CTEIIEHb.
O6paboTka JTAaHHBIX,
XpaHALMXCS B ¢aitnax.
TexkcToBble U JBOUYHBIEC (ailibl.
dainoBble [IEpEMEHHBIE




(daiinoBeie ykazatenu). UreHwue
u3 ¢aitna. 3anuce B daiin.

3.2

3.3

Bcnomorarenbu
bI€ AJITOPUTMBI

YucneHable
METO/IEI

Pa3Ouenne 3amaud Ha

[0/13a1a4H. [Toamporpammel
(mponemypbl u byHKIHN).
Pexypcus. PexypcuBHbie
00BEKTHI (bpaxramsr).

PexypcuBHble  mpouenypsl U
¢ynkuuu. Mcnosnb3oBaHue crTeka
JUI OpraHM3alMM PEKYPCUBHBIX
BBI30BOB.

Hcnons3oBanue cTraHIapTHOU

OMOJIMOTEKH SI3bIKA
MIPOrpaMMHUPOBAHUSI.
[Moxxirouenne 6UOIMOTEK
MOJIPOTPAMM CTOPOHHUX
npousBoauTeneii. MoaybHbIN
MIPUHLUIT TOCTPOEHUS
Mporpamm.

Yucnenusle MeToabl. TouHOE U
NpUOIMHKEHHOE peIIeHUs
3aga4u. YnCIeHHbIE METOIbI
pelIeHusl ypaBHEHUI: METO/T
nepedopa, MeTo/1 MOJIOBUHHOTO
nenenus. [Ipubnmxénnoe
BBIYMCIICHUE JIJTUH KPUBBIX.
Brruncnenue mnomanaeii gpuryp
C TTIOMOIIIBIO YUCIICHHBIX
METOJI0B (METO/T
MPSIMOYTOJIBHUKOB, METO]T
Tpanenuii). [Touck Mmakcumyma

1

POII Nudopmaruka 11

KJ1accC

VYpok 4. BcnomorarenbHble

AJITOPUTMBI

https://resh.edu.ru/subject/I

esson/5818/start/80634/

POUI Ypoxk 11 Ananus

AJITOPUTMOB

https://resh.edu.ru/subject/

lesson/1928/start/

MOOYXKICHUE
o0yJaromuxcst
coOronaTh Ha
ypoKe
OOIIETTPUHSATHIE
HOPMBI TTOBEJICHHSI,
rpaBujia OOIIECHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMH
(oIHOKIIAaCCHUKAM
1), TPUHIIUIIBI
yueOHO
JUACIUILIAHEL U
CaMOOpTraHu3aIuu

YCTaHOBJICHHE
JIOBEPUTEITBHBIX
OTHOIIICHUH
MEXTy YIUTEIIEM
U €r0 YYeHHKaMH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPUSTHIO
00y4aroIuMHUCs
TpeboBaHUH
YUUTENS,
MIPUBJICYCHUIO X
BHUMaHUS K
o0cyXmaemMoln Ha



https://resh.edu.ru/subject/lesson/5818/start/80634/
https://resh.edu.ru/subject/lesson/5818/start/80634/

(MuHIMYMa) QYHKIIUHA OTHOM ypoke
MepEMEHHON METOJIOM MH(pOpMAaLKH,
HOJIOBUHHOTO JICJIEHHS. dKTHBH3ALNN HX
MO03HABATEIBHOM
JIeSITEIIbHOCTH
3.4 AJTOpUTMBI OOpaboTka CHUMBOJIBHBIX 5 MIPUBJICUCHUE
00paboTKu JTaHHBIX. BcTpoeHHble PyHKINH BHUMaHUs
CHMBOJILHBIX A3BIKA TIPOTrPAMMHUPOBAHUS JUIS 0byHaromuXCs K
[EHHOCTHOMY
JTAHHBIX 00pabOTKH CUMBOJIBHBIX CTPOK.
aCTICKTy
ANTOpUTMBI 00pPa0OTKH
) U3y4aeMbIX Ha
CHUMBOJIbHBIX CTPOK: MOACYET ypOKax sBJICHHil,
KOJINYECTBA MOSIBICHUN opraHusanus ux
CHUMBOJIa B CTPOKE, pa3OrueHue paboThl ¢
CTPOKH Ha CJIOBA MO 110JIy9acMOH Ha
poOETHLHBIM CUMBOJIAM, ITOMCK YPOKE COLIHALHO
MOJCTPOKH BHYTPU TAHHOMN SHATIMOHU
P . . uHpopmanuen —
CTPOKH, 3aM€Ha HalACHHOU HHHIHPOBAHHE
IIOACTPOKH Ha JPYTYIO CTPOKY. ee 00CyKIeHus,
I'eneparus Bcex OB B BBICKA3bIBAHUS
HEKOTOpOM asdaBuTe, yYanuMHUCs
YIOBJIETBOPSIIOIINX 3a/laHHBIM COOCTBEHHOTO
OTpPaHUYCHUSIM. MHCHHA TIO e
HIOBOJ
[IpeobpaszoBanue uncina B Y>
BBIPAOOTKH
CUMBOJIBHYIO CTPOKY U 00paTHO. CBOETO K Heil
OTHOIIICHHUS
35 ANTrOpuTMBI Maccussl 51 10 Ypok 5. Maccussl BKJIIOUEHHUE B YPOK
06paboTKu MMOCJIE0BATEIEHOCTH YHCell. https://resh.edu.ru/subject/l wurpossix
MACCHBOB Beruncienue 0000IEHHBIX esson/4905/start/15665/ npoLesyp -
XapaKTePUCTHK JJIEMEHTOB reiimep-
MacCHhBa AN YHCIIOBOU TEXHOJOTHI
MOCJIEIOBATEILHOCTH  (CYMMBI, (kBeCTHI,



https://resh.edu.ru/subject/lesson/4905/start/15665/
https://resh.edu.ru/subject/lesson/4905/start/15665/

IPOU3BECHUS, CpenHero
apu(METHUECKOTO,

MHHHUMAJIEHOTO "
MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3IIEMEHTOB,

YIOBJIETBOPSIOLMX  3alaHHOMY
ycinoButo).  JIMHEHHBIA  TOMCK
3aJIaHHOT'O 3HAUYEHUS B MaCCHBE.
CopTupoBKa OZHOMEPHOTO
maccuBa.  IIpocteie  MeTObI
COPTUPOBKH (METOJ Iy3bIPbKa,
MeTOJ  BbIOOpa,  COPTHpPOBKA
BCTaBKaMH). CoptupoBka
ciusHueM. beicTpas copTupoBka
maccuBa (anmroputM QuickSort).
JIBOUYHBIN TIOUCK B
OTCOPTUPOBAHHOM MaCCHBE.
JIBymMEpHBIE MACCHUBBI
(MaTpuiel). AITOPUTMBI
00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JJHEHUE
JBYMEPHOT'O YMCIIOBOTO MacCHUBa
I10 3a/IaHHBIM IIPaBUJIaM, TOMCK
JJIEMEHTA B IByMEPHOM MacCHBE,
BBIUHCIICHHE MaKCUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB
JIByMEpPHOTO MacCHBa,
MepecTaHOBKa CTPOK U CTOJIO1I0B
JByMEpPHOT'O MacCHUBA.

MHTEPAKTUBHbBIC
3aJlaHusl, CKaHep
(peHTren)
METOJTUKY,
Oatndwia, KOHTp -
CTpaiik u ap.),
KOTOpBIE
MTOMOTaIOT
MOJEPKATh
MOTHBAITHIO
oOyJarommxcs K
MOJTyYEHUIO
3HaHWMH,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH,
MTOMOTAIOT
YCTaHOBJICHHIO
JI0OpOKeNaTeTbHO
it atMmocdepsl
qepes ypoKu

Hroro no paszneny

Paznen 4. UndopmMaumoHHbIe TEXHOJIOTUH

44




4.1

4.2

O6paboTka
TEKCTOBBIX
JIOKYMEHTOB

AHamu3 JaHHBIX

TekcToBBIN TTpoIIECCOop.
PenaktupoBanue u
¢dopmaruposanue. [Iposepka
opdorpaduu 1 rpaMMaTHKH.
CpencrBa moucKa v aBTO3aMEHbI
B TEKCTOBOM ITPOLIECCOPE.
Hcnons3oBanue cruie.
CtpykTypupOBaHHbBIE
TEKCTOBBIE JOKYMEHTHI.
CHocKkwu, OryaBieHUE.
Konnexkrusnas padoTta ¢
JOKyMeHTaMu. IHCTpyMEHTHI
PEICH3UPOBAHUS B TEKCTOBBIX
nporeccopax. O0navnbIe
cepBuCHI. [lestoBast nmepenucka.
Pegepar. IIpaBuna
[IUTUPOBAHUS UCTOYHUKOB U
odopmieHus
O6ubnuorpadguyecKux CChUIOK.
Odopmiienne crircka
JUTEepaTyphl. 3HAKOMCTBO C
KOMITBIOTEPHOU BEPCTKOU
TekcTa. TeXHUYeCcKre cpesicTBa
BBOJIa TEKCTA.
Crieninanu3upoBaHHbIE CPEICTBA
pEeIaKTHPOBAHUS
MaTeMaTHYeCKHUX TEKCTOB.
Ananu3 1aHHbIx. OCHOBHBIE
3a/layM aHajIu3a JaHHbIX:
MIPOrHO3UPOBAHUE,

POII Uudopmaruka 10 MOOYXKICHUE

KJ1acc 00yJaroIuXcs
Ypok 15. O6paboTka cobmoaTh Ha
= ypoKe
TEKCTOBOW MH(DOpMAIIH
OOIIETTPUHSATHIE

https://resh.edu.ru/subject/ HOPMBI [IOBEICHIA
lesson/5422/start/11157/  poapyna oGmerms

CO CTapIIUMHU
(yuurensimMu) u
CBEpCTHUKAMU
(oAHOKIacCCHUKAM
1), TPUHIIUIIBI
yueOHO
JTVCIIUTUTHHBI U
CaMOOpraHU3aI1H

POIII Undopmaruka [IPUMEHEHHE Ha
11 knacc YpOKe
Ypok 14. O6paboTka WHTEPAKTHBHBIX




Kiaccudukanms,
KJIacTepu3allysl, aHaIu3
OTKJIOHEHHI.
ITocnenoBaTrenbHOCTD PEILICHUS
3a/la4 aHaIuM3a JaHHBIX: COOp
MIEPBUYHBIX JAHHBIX, OUHUCTKA U
OLICHKa KauecTBa JaHHBIX,
BBIOOP W/WJTH TIOCTPOCHUE
MOJIeJH, TpeoOpa3oBaHue
JTAHHBIX, BU3yaIu3aus JaHHbIX,
WHTEPIIPETALHS PE3YJIbTATOB.
[IporpammHBIe cpencTBa U
WHTEPHET-CEPBUCHI JIJIS
00pabOTKHU U MPeICTaBICHUS
naHHbIX. bonbiine qaHHbIE.
MarmnHoe o0y4yeHue.
HNuTemiexTyanbHbIi aHaIu3
JTAHHBIX.

Ananns JTAHHBIX C
MTOMOIIIBIO DIIEKTPOHHBIX TAOJIHII.
Bbluucienue CyMMbl, CpeaHEro
apu(METHIECKOTO, HAHOOJIBIIIETO
(HauMeHbIIero) 3HAYEHUS
Jrana3oHa. Brruncnenue
KO3 pHUIMEHTa KOPPETALUH IBYX
panoB  maHHbIX. [locTpoenue
CTONOYATBHIX, JIMHEHYATBIX W
KPYTOBBIX JarpaMm.
[Toctpoenne rpagukoB HyHKIMH.
[TogGop nuHUM TpeHHaa, perIeHue
3ajJ1a4 MPOTHO3UPOBAHUSI.

nH(pOpMaIuu B
3JIEKTPOHHBIX Ta0IUIIAX
https://resh.edu.ru/subject/I

esson/5817/start/82477/

dhopm paboTHI,
CTHUMYJTHPYIOIIHX
M03HABATEJIbHYIO
MOTHBAITHIO
00yJaroIuXcs:
JIUCKYCCUH,
JTAIOIINX
BO3MOYKHOCTh
MPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
Janora,
IPyIIIOBOM
paboThI WK
paboTHI B mapax,
KOTOpBIE yJaT
KOMaHIHOU paboTe
"
B3aMMOJICHICTBUIO

JIPYT ¢ IPyTOM



https://resh.edu.ru/subject/lesson/5817/start/82477/
https://resh.edu.ru/subject/lesson/5817/start/82477/

UucneHnHoe penieHue
YpaBHEHUI C TOMOIIbIO
moabopa mapameTpa.
OntuMuzanus Kak mOUCK
HAWTYYIIEro PEeIieHus B
3aJlaHHbIX ycloBusX. LleneBas
(GyHKIUS, OTpaHUYCHHUS.
JlokanbHble U rI100ATBHBIHA
MUHUMYMBI 11eJ1IeBOI (PYHKIIHH.
Pemenue 3a1a4 onTUMU3aUU C
TTOMOIIIBIO AJIEKTPOHHBIX

Ta0JIHII.
Hroro no pazneny 14
PesepBHOE Bpems 14 1
OBIIEE 136 13 34
KOJIMYECTBO YACOB

I10 ITPOTPAMME




11 KJIACC

KoaunuecTBO yacon JlessiTeJbHOCTH
JIeKTPOHHbIE
HaumenoBanue YUHTeS-
KonTpoas IlpakTtuuec (uudposbie)
pa3/1esioB U TeM npeIMeTHHKA €
n/n OcHOBHOE co/lep:KaHue Bcero HbIE KHe oOpa3oBaTe/ibHbIE .
NMpOrpamMmbl yueToMm padoueii
padoThbI padoTbI pecypcnl
NPOrpaMMmblI
BOCIUTAHUS
Pa3znean 1.Teopernyeckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n Teopernueckue momxons k10 1 2 POIII Mudopmatuka IPUMEHEHHE Ha
nH(OPMaILMOHHBIE OLIEHKE KOJIMYECTBA 10 xmacc ypoke
MPOLECCHI nH()OpMAIIHH. 3akoH Vpoxk 2. ITogxoasr k MHTEPAKTUBHBIX
aJITUTUBHOCTH uHdopMaIuu. n3MepeHuio nHpopmaruu  GopM padoTHI,
dopmyna Xaptiu. Muadopmarus https://resh.edu.ru/subject/le ctumynupyrommx
u BEPOSITHOCTD. dopmyia sson/6469/start/15059/ MI03HABATEIbHYIO
[llenHoHa. MOTHUBALUIO
ANTOpUTMBI CXKaTHUs POII Uudopmatuka 10 oOyyaronuxcsi:
JTQaHHBIX. AnToput™ RLE. KJ1acc JIUCKYCCUH, JAOIINX
Anroputm Xaddmana. VYpok 3. UndopmanrioHHble BO3MOXHOCTh

Anroputm  LZW. Anroputmsl
CKaTHsl JIaHHBIX C TIOTEepsSMHU.
YMeHbIeHne TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE
unen anroputMoB cxarus JPEG,
MP3.

Cxopoctb nepeaadu
JTaHHBIX. 3aBUCHUMOCTb BpPEMEHHU
nepeaadyn oT WH(HOPMAITMOHHOTO

00BEMa JTAHHBIX 5
XapaKTepUCTHK KaHalla CBS3U.
[TpuanHEel BO3HUKHOBEHUS
OomuMOOK TpH Tepenadye JaHHBIX.
Kongr, MO3BOJISIONIHAE
oOHapyXuBaTh H HCIPABISTH
OmMOKH, BO3HUKAIOIIUE TIPH

CBSI3H B CUCTCMaAX
Pa3IMYHON HPUPOIBI
https://resh.edu.ru/subject/
lesson/6470/start/10348/

POII Undopmaruka 10
KJ1acc

Vpok 14. KogupoBanue
TEKCTOBOM MH(pOpMalu
https://resh.edu.ru/subject/le
sson/5225/start/203084/

IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
J1aJIora, TpyNIoBOM
paboThl UM pabOTHI
B I1apax, KOTOPbIE
y4aT KOMaHJIHOMN
pabote u
B3aNMOJICHCTBHIO

JIPYT € APYTOM



https://resh.edu.ru/subject/lesson/6469/start/15059/
https://resh.edu.ru/subject/lesson/6469/start/15059/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/

nepenaye JaHHbIX. PaccTosiHue
Xommunra.  KogupoBanue ¢
noBropeHreM  OuToB.  Komwr
X5MMHUHTA.

CucreMmsl. KoMmmnoHeHTHI
CHCTEMBI U HX B3aHUMOJCHCTBHEC.

CuctemMHBIH ¢ dexr.
VYnpasnenue KakK
MH(OPMAIIMOHHBIN npotiecc.
OOpaTHas CBS3b.

1.2 MopaenupoBanue Monaenu 5 POIUI Uudopmatuka 11 IIpUBJICYECHUE
MOJCIIMPOBAHUE. ens KJIacc BHUMaHUS
MozenupoBaHusa. CoOTBETCTBHE VYpok 6. Moaenu u oOyJaromuxcs K
MOZEIIH MOJCIIUPYEMOMY MOJCIINPOBAHUE LEHHOCTHOMY

00BEKTY WIM Ipoleccy, ILelu
MozennpoBanua. dopmanuzanus
MPUKIIAJHBIX 33/1a4.

[IpencraBnenue
pe3yabTaTOB MOJCIUPOBAHUS B
BHJI€, YIOOHOM ISl BOCTIPUSITHS
YEeIIOBEKOM. I'pacduueckoe
MPEJCTaBIICHHE JaHHBIX (CXEMBI,
TabIuUIBl, rpaduKn).

I'padsr. OcHoBHbIE
MOHATHS. Bunst rpa¢os.
Onucanue rpadoB € MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX
MaTpHI], CIUCKOB CMEXKHOCTH.

Pemmenue AITOPUTMUYECKUX
3a7ad, CBS3AQHHBIX C AaHAIN30M
rpa¢os (moctpoenue

ONTUMAJIBHOTO  TMYTH  MEXIY
BepLIMHAMU Tpada, onpeneneHue
KOJIMYECTBA DPA3JIMYHBIX IyTeHl

https://resh.edu.ru/subject/le
sson/5490/start/101816/

VYpok 7. MoagenupoBaHue Ha
rpadax
https://resh.edu.ru/subject/le
sson/5491/start/203174/

VYpok 8. 3HaKOMCTBO C
TEOpHUEHN UTP.
https://resh.edu.ru/subject/le
sson/5489/start/36669/

VYpok 9. Komneroreprnoe
MOJCIUPOBAHUC
https://resh.edu.ru/subject/le
sson/4902/start/203204/

Vpok 10. MaremaTuyeckue
monenu. CToXxacTHYECKHE

aCIEeKTY U3y4aeMbIX
Ha ypPOKax sIBJICHUH,
OpraHu3aIus ux
paboThl ¢
IIOJIy4aeMou Ha
YPOKE COLUAIBHO
3HAYUMOU
uH(popmanuen —
WHULIUUPOBAHUE €€
o0cyX1eHus,
BBICKA3bIBAaHUS
YYaIUMHUCS
COOCTBEHHOTO
MHEHHS TI0 €€
MOBOJTY, BEIPA0OTKH
CBOETO K HEeW
OTHOILEHUS



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/4902/start/203204/
https://resh.edu.ru/subject/lesson/4902/start/203204/

MEXIY BEpIIMHAMU

OpPUEHTUPOBAHHOTO
aIUKIIMYECKOTo rpada).

JlepeBbsi. bunapnoe
JIepeBo. JepeBbs MOKCKA.
CriocoOwr obxona nepeBa.
[IpencraBnenue

apu(METHYECKUX BBIPAKCHUH B
BUJE JaepeBa. J(MCKpeTHbIe UTPBI
JBYX  HIPOKOB  C  IIOJHOW
uHpopmanuei. [Toctpoenue
nepeBa rnepebopa  BapUaAHTOB,
OMHCaHWE CTPATEeTMU UIPHl B

TaOJIMIHOM dopme.
BbIMTpBIIIHBIE W TPOMUTPBIIIHbIC
IIO3HUIINH. BI)II/IFpI)IIHHI)Ie
CTpaTeTrHH.

CpencTBa HCKYCCTBEHHOTO
uHTeekTa. CepBUCHI
MaIIMHHOTO TIEPEeBO/IA U
pacro3HaBaHMs YCTHOU pPeUH.
KorHuTHBHBIE CEPBHCHI.
WNnentudukarus 1 mouck
M300pakeHM, pacrio3HaBaHUE
mu1. CamooOyyaromuecs
cucTeMsbl. MICKyCCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX
urpax. Mcrons3zoBanue
METOIOB UCKYCCTBEHHOTO
WMHTEJUICKTa B 00yJaronnx
cucremax. Vcronb3oBanue
METOI0B UCKYCCTBEHHOTO
MHTEJUIEKTa B pOOOTOTEXHHUKE.
WHTepHeT Benen.

MOJEJIN
https://resh.edu.ru/subject/le
sson/6468/start/90009/



https://resh.edu.ru/subject/lesson/6468/start/90009/
https://resh.edu.ru/subject/lesson/6468/start/90009/

IlepcriekTHBEI pa3BUTHUS
KOMITBIOTEPHBIX
UHTEJUIEKTYAJIbHBIX CUCTEM.
Heliponnsie cetu.

Uroro no pazgeny
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Pa3zgen 2.AroputMbl 1 NPOrpaMMHUPOBAHUE

2.1 DneMeHThl Teopun | DopManuzanus NOHITHS 6 1 POII UadopmaTuka 11 noOyxIeHue
QITOPUTMOB anropurMa. MammHa Teropunra KJ1acc 00yJaroImuXxcst
KaK YHUBEpCaJlbHasi MOJIENb VYpok 1. OcHOBHBIE co0iroaaTh Ha ypoke
BbruuciieHuit. Tesuc Uépua— CBEJICHUS 00 aNropuTMax  OOIICTIPHHSTHIC
TrropuHra. https://resh.edu.ru/subject/le HopmbI oBeaCHUS,
sson/5492/start/10410/ npaBuia OOIIEHUs
CO CTapIIUMHU
VYpoxk 2. bazoBsie (yuutensmu) u
ANITOPUTMHUYECKUE CBEPCTHHKAMHU
CTPYKTYpPhI (OTHOKJIACCHUKAMH ),
https://resh.edu.ru/subject/| mpuHIMTBEl yueOHOI
esson/5457/start/166581/  gucUMIUIMHBL U
caMOOpTaHU3aAIIH
2.2 ANTOpUTMBI U Onenka CIIO)KHOCTH 28 10 POII Uudopmartuka 11 YCTaHOBJICHUE
CTPYKTYPBI BbIUUCIIEHNH. Bpemst paboTsl u KJ1acc JIOBEPHUTEITHHBIX

JaHHBIX

00BbEM UCMONB3yeMON MaMATH,
UX 3aBUCHMOCTh OT pa3Mepa

HUCXOJHBIX  JaHHbIX. OueHka
ACHUMNTOTUYECKOU CIIOKHOCTH
aJIrOPUTMOB. ANTOPUTMBI
MOJMHOMHUAJIBHOM ~ CJIOJKHOCTH.
[TepeGopHbie QIITOPUTMBI.
[Tpumepsl pa3TAYHBIX
QITOPUTMOB  PEILIECHUS  OJHOU
3a7a4H, KOTOpBIE UMEIOT

Pa3IMYHYIO CJIIOKHOCTD.
[Touck mpocTeIX ymcen B
3alaHHOM J1arna3oHe C

VYpok 4. BcnmomorarenbHbie
aJITOPUTMEI
https://resh.edu.ru/subject/le
sson/5818/start/80634/

OTHOILLIECHUHA MEXTY
YUUTEIIEM U €TO
YYEHUKaMH,
CHOCOOCTBYIOLIUX
HO3UTUBHOMY
BOCIIPUSTHIO
o0yJarmuMucs
TpebOoBaHMI
yUUTeNs,
MIPUBJICYCHHUIO UX
BHUMAaHUS K
o0cyxmaemMoil Ha
ypoke nH(popMaIuu,



https://resh.edu.ru/subject/lesson/5492/start/10410/
https://resh.edu.ru/subject/lesson/5492/start/10410/
https://resh.edu.ru/subject/lesson/5457/start/166581/
https://resh.edu.ru/subject/lesson/5457/start/166581/
https://resh.edu.ru/subject/lesson/5818/start/80634/
https://resh.edu.ru/subject/lesson/5818/start/80634/

MIOMOIIBIO  aJITOPUTMA  «PELIETO
Opatochenar.
MHoropa3psiaHbIe LeTble YHCIa,
3aJjauu IJIMHHOM apu(MeTHKH.
CnoBapu (acconMaTHBHBIC
MacCHBBI, OTOOpa)keHHsI). XO3III-
TaOJIHIIBL. [Toctpoenue
aJ1(haBUTHO-4aCTOTHOTO ~ CIIOBAPS
IS 32JTAHHOTO TEKCTa.

Crexu. Anamms
MPaBUIILHOCTH CKOOOYHOTO
BBIPKCHHUS. Brruncnenune

apu(pMEeTUYECKOT0  BBIPAKECHHUS,
3allMCAaHHOTO B  TOCT(HHUKCHOU
dhopwme.

Ouepenu. Vcnonb3oBanue
ouepenu TUIS BPEMEHHOI'O
XpaHEHUs JaHHBIX.

AnroputMbl  Ha Tpadax.
[Toctpoenue MHUHUMAaJIbHOTO
OCTOBHOT'O JIepeBa B3BELIEHHOIO
CBSI3HOTO HEOPUEHTHPOBAHHOIO
rpada. KonmdecTBo pa3nuyHbIX
yTein MEXIY  BEpLIMHAMU

OpPUEHTUPOBAHHOTO
AIUKIINYECKOTO rpada.
Anroputm JlefikcTpbl.

JepeBbs. Peanuzanms
JIEpeBa C IMOMOUIBIO CCBUIOYHBIX
CTPYKTYD. JIBonuHbIE
(OuHapHbI€) JIEpPEBBA.
[Toctpoenue JepeBa ISt
3aJIaHHOTO apu(pMETUYECKOT0

BBIPAYKEHHSI. PexypcuBHbie

aKTUBHU3AILINU UX
O3HaBaTeJIbLHOU
NEITEIbHOCTHU




anropuT™Mbel  o0Xola  JepeBa.
Hcnonb3oBaHue cTeka U oyepen
Ut 00X0/1a JIepeBa.
JnHamuyeckoe

MIPOrpaMMHUPOBAHUE KaK METO]
pelieHus 3a7ad ¢ COXpaHEHUEM
MIPOMEXYTOUHBIX  PE3yJbTATOB.
3ajauu, pellaeMble C MOMOIIBIO
JMHAMHYECKOTO

MIPOrPaMMHUPOBAHHS:
BBIYHCIICHHE PEKYPCHBHBIX
GbyHKIMH, TOACYET KOIMYECTBA
BapHaHTOB, 3a7a49u
ONTHUMM3ALIHH.

2.3 OCHOBEI Ilousstue 00 o00OBekTHO-| 16 noOyx1eHue
00BEKTHO- OpPHUEHTUPOBAHHOM 00yJarmuxcs
OpPUEHTUPOBAHHOT TporpaMMupoBaHuu. OOBEKTH U co0JII0IaTh HA
0 kmaccel. CBO#CTBA U METOJBI ypoKe
MPOrPaMMHUPOBAHU OOBHEKTOB. OOBEeKTHO- OOIIeNPUHATHIE
s OpPUEHTUPOBAHHBIN aHajus. HOPMBI TTOBE/ICHHSI,

PazpaboTka mporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO

MOJIX0/1A. Wukancymnsuus,

HacJieJoBaHue, MOJIMMOp(PU3M.
Cpenpt ObICTpOI

pa3palboTKu MIPOrPaMM.

IIpoexTupoBanue  uHTEpdeiica
nosib3oBarens.  McnomszoBanue

TOTOBBIX YIIPaBIIIEMBIX
JJIIEMEHTOB  JIISl  TIOCTPOCHUS
uHTepdeiica.

0630p SI3BIKOB

nporpamMMmupoBanus. Ilonsarue o
napagurmax nIporpaMMUpPOBaHMSL.

paBuiia OOIICHUS
CO CTapIIuMHU
(yuutensimu) u
CBEPCTHUKAMH
(oTHOKJTACCHUKAMHU
), IPUHITATIBI
yueOHOU
JUCITUTUTAHBI 1
camMoOpraHu3aluu




Uroro no pazgeny

50 |

Paznen 3.UudopmanmoHHble TEXHOJOTHI

3.1 KomnsrorepHo-
MaTeMaTHYECKOE
MOJICTTUPOBAHUE

3.2 ba3bl maHHbIX

Oransl KOMITBIOTEPHO-
MaTeMaTH4YeCKOro
MO/IETTUPOBAHUS: IIOCTaHOBKA
3amauM, paszpaboTka  MOJeNH,
TECTUPOBAHUE MOJIENH,
KOMITBIOTEPHBIH ~ 3KCIIEPUMEHT,
aHaJIn3 pe3yJIbTaToB
MOJICTTUPOBAHUSI.

Juckpernsanus pu
MaTeMaTH4eCKOM
MOJIETUPOBAaHUU  HEIPEPBIBHBIX
MIPOLIECCOB. MonenupoBanue
JIBYDKCHUS. MoaenupoBanue
OMOJIOTHYECKHIX CHCTEM.
Marematudeckue  MOJENd B
9KOHOMHMKE.  BpluncinuTenbHble
AKCIIEPUMEHTHI C MOJIETISIMHU.

OO6pabGoTka  pe3ynbTaTOB
SKCIIEPUMEHTA. Meton
HauMEHBIINX KBaapaToB. OLieHKa
YHCIIOBBIX napaMeTpoB
MOJICIUPYEMBIX ~ OOBEKTOB U
MIPOLIECCOB. Boccranosnenue
3aBUCHUMOCTEN MO pe3yabTaTam
SKCIIEPUMEHTA.

BeposiTHOCTHBIE MOJIENH.
Mertonst MonTe-Kapio.
Nmuraunonnoe
MojenupoBanne. CHCTEMBI
MaccoBOr0 00CITY>KHBaHUSI.

Tabnuunbie
(pensiumoHHbIe) 0a3bl  JAHHBIX.

8

10

2

POII Uudopmaruka 11
KJIaCC

Vpok 6. Moaenu u
MOACIIUPOBAHUC
https://resh.edu.ru/subject/le
sson/5490/start/101816/

Ypoxk 7. MonenupoBaHue Ha
rpadax
https://resh.edu.ru/subject/le
sson/5491/start/203174/

VYpok 9. KomnsrorepHoe
MOJCINPOBAHUC
https://resh.edu.ru/subject/le
sson/4902/start/203204/

Ypoxk 10. MaTemarudeckue
Mojemu. CToOXacTUUECKHE
MOJCITH
https://resh.edu.ru/subject/le
sson/6468/start/90009/

POII Mudopmatrka
Ypoxk 9. ba3bl 1aHHBIX

NPUMECHECHHE Ha
ypOKe
WHTEPAKTUBHBIX
dhopm paboThlI,
CTUMYJTHPYIOIIHX
MO3HABATEIIbHYIO
MOTHBAIAIO
oOyyaronuxcsi:
JIUCKYCCUH, JAOIINX
BO3MOKHOCTD
IPUOOPECTH OIBIT
BEJCHHUS
KOHCTPYKTHUBHOTO
JaJiora, TPyInoBoi
paboThl UM pabOTHI
B Mapax, KOTOPbIE
y4aT KOMaHJIHOU
pabote u
B3aNMOJICHCTBHIO

JIPYT C APYTOM

MIpUBJICYECHUE
BHUMAaHUs



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/4902/start/203204/
https://resh.edu.ru/subject/lesson/4902/start/203204/
https://resh.edu.ru/subject/lesson/6468/start/90009/
https://resh.edu.ru/subject/lesson/6468/start/90009/

3.3

Be0-caiiTel

Tabmuma  —  mpeacTaBlICHHE
CBCACHHI 00 OJIHOTHUITHBIX
oObekTax. Ilome, 3amuch. Kiarou
tabaunpl. Pabota ¢ TOTOBOM
0a30i1 Ja”HHBIX. 3aroIHeEHNE Oa3bl
nanHbix. [lonck, coprupoBka u
dbunpTpanus JaHHBIX. 3aMpOCHI
Ha BBIOOPKY JaHHBIX. 3ampoChl €
rapameTpamH. BrruncisemMslie
TIOJISL B 3aIPOCax.
MuoroTtabiau4Hbie 0a3bl
JTAaHHBIX. THUIIBI CBSI3€H MEXIY
TabnuuamMu. BHeIHUH K104,
LlemocTHOCTH 6a3b1 JaHHBIX.
3anpockl K MHOTOTAOJIMYHBIM
0a3am JaHHBIX.

NHTepHeT-nIpriIoKEeHUS.
IlonatTne 0  cepBepHOM U
KJIMEHTCKOM  4acTaxX  caira.
TexHONorusa «KJIMEHT — CEPBEP»,
€€ JIOCTOMHCTBA M HEIOCTATKH.
OcHoBel  s3pika  HTML u
KaCKaJTHBIX TabIUI] CTHIIEH
(CSS). Cuenapuum Ha s3bIKE
JavaScript. ®opmbl Ha BeO-
CTpaHHUIIE.

Pasmemnienne BeO-caiiToOB.
VYcnyra xoctuHra. 3arpyska
(haiinoB Ha cailT.

14

https://resh.edu.ru/subject/le
sson/3055/start/

POII Uuadopmarnka

Ypoxk 10. Cucremsbl
yrpaBlieHus: 6a3amMu TaHHBIX
https://resh.edu.ru/subject/le
sson/3052/start/

POII MudopmaTuka 11
KJIaCC

Vpok 15. Cucremsr
YIpaBJICHUA 6a3aMI/I JAHHBIX
https://resh.edu.ru/subject/le
sson/5816/start/10940/

POII UudopmaTuka 11
KJj1accC

VYpok 11 KomnbrotepHsie
CETU
https://resh.edu.ru/subject/le
sson/5497/start/78858/

VYpok 12. Beb-TexHoI0THHA
https://resh.edu.ru/subject/le
sson/5494/start/221607/

Vpok 13. JlesTenbHOCTH B
cetu HTEpHET
https://resh.edu.ru/subject/le
sson/5496/train/78896/

0o0ydJaromuxcs K
IIEHHOCTHOMY
aCMeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH,
OpraHu3aIus ux
paboTsI ¢
MoJIy4yaeMou Ha
YpOKe COIMaIbHO
3HAYMMOU
uHpopManuei —
WHUIIUIPOBAHUE €€
o0cyxIeHus,
BBICKA3bIBAHUS
yYauMHUCs
COOCTBEHHOTO
MHEHHUS TI0 €€
MOBOJTY, BEIPAOOTKH
CBOETO K HEH
OTHOIICHHUS
noOy>xJ1eHue
oOyJaromuxcs
coOJr0/1aTh Ha YPOKE
OOIIeNTpUHATHIE
HOPMBI TTOBEICHHSI,
paBuiia OOIICHUS
CO CTapIIuMHU
(yuurensimMu) u
CBEPCTHUKAMH
(oTHOKITACCHUKAMH),
MPUHIMIIBI y4eOHOI
JTUCITUTUIAHBL U
caMOOpraHu3aIuu



https://resh.edu.ru/subject/lesson/3055/start/
https://resh.edu.ru/subject/lesson/3055/start/
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://resh.edu.ru/subject/lesson/5497/start/78858/
https://resh.edu.ru/subject/lesson/5494/start/221607/
https://resh.edu.ru/subject/lesson/5494/start/221607/

3.4

Komnberorepnas
rpaduka

BBox  um3oOpaxkenwmit ¢
UCTOJIb30BaHUEM Pa3IUYHbBIX
U(POBBIX YCTPOICTB
(unpoBeix  (oToanmaparoB u
MHKPOCKOIIOB, BUJIEOKaMep,
CKaHEpPOB M JPYI'MX YCTPOMHCTB).

I'paduueckuii penaKkTop.
Pazpemenue. KagpupoBanue.
Ucnpasnenue NEePCIEKTHUBBI.
I'ucrorpamma. Koppexknus
YPOBHEW,  KOppEKIUs  LIBETa.
ObecuBeunBanue I[BETHBIX

n3o0paxenuii. Peryms. Pabora c
obmactsimu. OUIBTPHI.
MHorocnoiiHbie
n3zobpaxxeHus. TekcToBble CIOW.
Macka CIIOSL. Kanansl.
Coxpanenue BBIJICIICHHON
obacTH. [TonroroBka
WUIIOCTpallMii 111 BeO-CcalToB.
AHUMHMPOBaHHBIE N300PAKEHHUS.
Bekropnas rpaduxka.
IIpumutuBsel. U3menenue
MOPSIIKA DIIEMEHTOB.
BeipaBHuBaHuE,
pacnpenenenue. ['pynnupoBka.
Kpussie. DopmaTbl BEKTOPHBIX
pucyHKOB. Mcnionbp3oBanue
KOHTYpOB. Bektopuzanus
PacTpOBBIX U300PAKECHHIA.

10 xmmacc

VYpok 16. O6padoTka
rpadudeckoit nHGOpMAIIH
https://resh.edu.ru/subject/le
sson/5348/start/15186/

VYpoxk 17. KogupoBanue
rpaduyecKoil 1 3ByKOBOMH
uHpopmaruu
https://resh.edu.ru/subject/le
sson/5556/start/166550/

VYpok 18. O6paboTka

MYJbTUMEIUMHOMN

uHpopmaruu
https://resh.edu.ru/subject/I
esson/5424/start/116842/

UHUIUHPOBAHUE U
HOJ/IEPIKKA
UCCJIEIOBATENHCKON
JeSITeTbHOCTH
oOydJaronuxcs B
paMKax peanuszanuu
UMU
WHUBUIYAIBHBIX U
TPYHIOBBIX
UCCIIEIOBATEIbCKIX
MPOEKTOB, UTO JACT
oOyyJaromuMmces
BO3MO>XHOCTh
IpUOOPECTU HABBIK
CaMOCTOSITENILHOTO
pereHus
TEOPETUUYECKON
POOJIEMBI, HABBIK
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBaXUTEILHOTO
OTHONICHHS K 9yKUM
uzesm,
0(OpMJIICHHBIM B
paboTax npyrux
HCCIIe0BaTEIICH,
HaBBIK MYOJIMYHOTO
BBICTYIIJICHUS TIEpe/T
ayIUTOpHEN,
apryMEHTHPOBAHHMS
U OTCTAauBaHUs
CBOEH TOYKH 3pEHUS



https://resh.edu.ru/subject/lesson/5348/start/15186/
https://resh.edu.ru/subject/lesson/5348/start/15186/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/

3.5 3D-
MOJIEJTUPOBAHUE

[IpuHIMIIBI TOCTPOCHUS U

penaKTUPOBaHUS TPEXMEPHBIX

moneiied. CeTOYHBIE MOJIEIH.

Marepuansl. MonenupoBanue

HCTOYHHUKOB OCBEIIECHUS.
Kamepsl. AniuTuBHbIE
texHosoruu (3D-npuHTEpHI).
ITonsTHE O BUPTYaIbHON
PeaTbHOCTH U JONOJIHEHHOM
peaTbHOCTH.

BKJIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYP
- rerimep-
TEXHOJIOTHI
(KBeECTHI,
WHTEPAKTUBHBIE
3a/laHusl, CKaHep
(pentren)
METOJIUKY,
6aTindung, KOHTp -
CTpaik u ap.),
KOTOpbIE TTIOMOTAIOT
NOJIIEPKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTYYCHHIO
3HAHUM,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH,
MOMOTAI0T
YCTaHOBJICHHUIO
T0OposKeNnaTeTbHON
aTMocdepsl uepe3
YPOKHU

Hroro no pasgeny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

48
20
136

35




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Nudopmaruka u UKT. [IpodunbHblil ypoBeHb: yueOHuk s 11 kmacca. /
N.I".Cemakun, T.1O. lllenna, JI.B. [llecrakoBa — M.: BUHOM. JlaGoparopus
3HaHui, 2019.
Cemaxun N.I'. Undopmatuka: 10-11-# kimacce : yriayOaeHHBIN YPOBEHB:
NpakTUKyM: B 2 yacTsx; nof ped. M.I'. Cemakuna. — 5-e u3z., crep. — Mocksa:
[Ipocsemenne, 2023

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Nudopmartuka u UKT. [IpodunsHseiil ypoBeHs : yueonuk i 11 kiacca. /
N.I".Cemakun, T.1O. lllenna, JI.B. [llecrakoBa — M.: BUHOM. JlaGoparopus
3HaHuii, 2019.

Cemaxun N.I'. Undopmatuka: 10-11-i1 kimacchl:yriryOJIeHHBIH YPOBEHbD:
MPaKTUKYM : B 2 vactsx; nmof pexa. M.I'. Cemakuna. — 5-e uzj., crep. — Mockaa:
[Ipocsemenue, 2023

YMK «Muadopmaruka» K.FO. Tlomskosa, E.A. Epemuna, 10-11 kiaccer.
bazoBeiii u yrayOneHHslid ypoBHu» «MHpopmaruka. 10 kmacc. ba3oBelii u
yrayOneHHbli ypoBeHb 2021

YMK «Mudpopmaruka» K.FO. ITlonsikoBa, E.A. Epemuna, 10-11 kiacchl.
bazoBeiii u yrayOneHHslid ypoBHu» «MHbpopmaruka. 11 kmacc. ba3zoBblii u
yrayOneHHbli ypoBeHb 2021

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCHI
CETHU UHTEPHET

® KOMITBIOTEPHBIN ITPAKTUKYM B AJIEKTPOHHOM BHUJIE C KOMILIEKTOM
AJIIEKTPOHHBIX YYEOHBIX CPEJICTB, PA3MENIEHHBIN HAa CaiiTe aBTOPCKOTO
rkoiurektuBa: http://kpolyakov.spb.ru/school/probook.htm

.3H€KTpOHHBIﬁ BaHaIIHI/IK-HpaKTI/IKYM C BO3MOXHOCTBIO aBTOMATUUYECKOU
IIPOBEPKU PELICHUH 3a/1a4 10 IPOTrPaMMUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

o MaTCpHUAJIbI JJIA ITIOAIOTOBKH K HTOFOBOﬁ aTrTeCTaluu 110 I/IH(l)OpMaTI/IKe B
dopme EI'D, pasMmeménnabie Ha caiiTe MaTepralibl, pa3MeIeHHbIC Ha CaliTe
http://kpolyakov.spb.ru/school/ege.htm;

eMeToMYecKOe mocodue g yuurens: http://files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf;

e Stepik.org AnropuTMbI: TeOpUsI U MMPAKTUKA. METO b
https://stepik.org/course/217/syllabus

e Stepik.org Anroput™msel: Teopus U npakTuka. CTPyKTYphl JaHHBIX
https://stepik.org/course/1547/syllabus



http://kpolyakov.spb.ru/school/probook.htm
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
https://stepik.org/course/217/syllabus
https://stepik.org/course/1547/syllabus

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

YUYEBHOE OBOPYJIOBAHHUE
KommnbroTepHsiii kiiacc He MeHee 4eM Ha 11 paGouux mecr.
JlokanbHas ceTb.
Boixon B UHTEpHET € Kaxa0ro paboyero Mecra.
MPUHTEP YEPHO-OENbIN
AkycTrueckas cuctema (KOJIOHKU, HAyIITHUKU, MUKPO(OH).
[IpoekTop u 3KpaH.
[TporpamMmmMHoOe obecrieueHue:
AltLinux [IkonbHe1ii Bepcus 9.2 1 BbIIIe
[IporpammHoe obecnieueHue:
®TCKCTOBBIN penaktop (broxnom wnn Gedit) 1 TEKCTOBBIN HpoIieccop
(Word mmu OpenOffice.orgWriter);
eTaOunbIi nporieccop (Excel umu OpenOffice.orgCalc);
ecpefncTBa Ui pabotel ¢ 0a3  maHHbIX  (ACCesS  wim

OpenOffice.orgBase);
erpaduueckuii pegakrop Gimp (http://gimp.org);
®pEIaKToOP 3BYKOBOM uHpOpMAITUU Audacity

(http://audacity.sourceforge.net);
exoMmusTOp Pascal;
ecpena nporpamMmmupoBanus Python
ecpena nporpammupoBanus Lazarus (http://lazarus.freepascal.org/)
U Apyrue nNporpaMMHbIE€ CPEJICTBA.
o rpauueckue peakTopbl — BEKTOPHOM U pacTpoBOM rpaduky;
o cpena 3D momunposanus: OpenSCAD, Blender, FreeCAD.
Paobouee mecmo odyuarowezocagkniouaem:
Hoyt0Oyxk;
MaHuIyasaTop Mbllb.

Pabouee mecmo neoazoza:
HoyT0yK;

Kononku u HaynHuku + MUKPOQOH;
[TpunTep uepHO-OeBIN

OBOPYJIOBAHUME JJIS1 MTIPOBEJAEHUSA IPAKTHYECKUX PABOT

HoyTtOyx ¢ ycranosnenubsim 110


http://gimp.org/
http://audacity.sourceforge.net/
http://lazarus.freepascal.org/

HNPUJIOKEHHUE

Oco0eHHOCTH OLIEHKH NPeJIMEeTHBIX Pe3yJbTATOB 10 HH(POPMATHKE

1. Conepxxanue u 00beM MarepHaia, MOJJISKALIETO MPOBEPKE,
ompenenseTcs nporpaMmmoid. [Ipu mpoBepke yCcBOeHUs MaTepuana HEOOX0IuMO
BBISIBIIATH TIOJHOTY, MPOYHOCTH YCBOCHHUS YYalTUMHUCS TEOPUM U yMEHUE
NPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIUSIX.

2. OcHoBHbIMH (hopmamu TipoBepku 3YH yuanuxcs mo mHbopmaTHke
ABJISIIOTCS. TUCbMEHHAs KOHTpOJIbHAs paboTa, camocTosiTenbHas padora Ha [1K,
TECTUPOBAHME, YCTHBIM OMPOC U 3a4€ThI (B CTAPIINX KJIACCaX).

3. Ilpu OlLIEHKE MUCHPMEHHBIX M YCTHBIX OTBETOB YUHUTENIb B TEPBYIO
odepellb YYHMTHIBAET MOKa3aHHbBIE YYallUMHCS 3HaHHs W yMeHus. OleHka
3aBUCUT TAaKXKXE€ OT HaJW4Ws M Xapakrepa IMOrPEelIHOCTEN, JONMYIIEHHbBIX
yuamumucs. Cpeau MNOTpenrHOCTed  BBIJACISAIOTCS OMMOKH W HEJOYETHI.
[TorpemHoOCTh CUMTAETCS OIIMOKOM, €CIM OHA CBUJIETEIILCTBYET O TOM, UTO
YYEHUK HE OBJIa/IeJI OCHOBHBIMM 3HAHUSIMU U (WMJIM) YMEHUSIMH, YKa3aHHBIMU B
porpaMme.

K HegoueTtaM OTHOCATCS TOTPEIIHOCTH, CBHAECTEIBCTBYIOIIME O
HEIOCTAaTOYHO TMOJIHOM WJIM HEIOCTATOYHO IPOYHOM YCBOEHHUHM OCHOBHBIX
3HAHUN U YMEHHUM UM 00 OTCYTCTBUM 3HAHUM, HE CUHTAIONINXCS B IIPOrpamMme
OCHOBHBIMU. HemoyeramMmu Takke CUHATAIOTCS: NOTPEIIHOCTH, KOTOPBIE HE
IIPUBEIHN K UCKKEHUIO CMBICIIA TIOJTYYEHHOTO YUYEHHUKOM 3aJIaHus WA CIIoco0a
€ro BBITIOJIHEHUS, HANpUMEpP, HEaKKypaTHasl 3aluCh, HEOPEKHOE BBHITOJTHEHHE
OJIOK-CXEMBI U T. TI.

4, BaHaHHﬂ I YCTHOI'O B IIMCBMCHHOT'O OIIPpOCa y4dallluXCs COCTOAT M3
TCOPCTUUCCKUX BOIIPOCOB U 3aaa4.

OTBeT 3a TEOPETUYECKHUH BOIMPOC CUUTAETCS O€3yNpedyHbIM, E€CIH IO
CBOEMY COJICP)KaHUIO TOJHOCTHIO COOTBETCTBYET BOIPOCY, COJIEPKHUT BCE
HEOOXOJIMMbIE TeopeTuueckue QakTbl U OOOCHOBAHHBIE BBIBOJBLI, a €ro
M3JI0)KEHWE U MHUChbMEHHAs 3alKiCh MAaTEMAaTHYE€CKU W JIOTUYECKU TPAMOTHBI U
OTJIMYAIOTCS MOCIE0BATEILHOCTHIO U aKKYPATHOCTBIO.

Pemenue 3amay cumrtaercs O€3ympeuyHbIM, €CIM NPABUIBHO BHIOpaH
Crocod  pemlieHus, CcaMO pEHICHHE CONPOBOXKIACTCS  HEOOXOAUMBIMU
OOBSICHEHUSIMH, BEPHO BBIMOJIHEH AaJTOPUTM pEIICHUs, PEIICHHE 3aliCcaHo
IIOCJIEIOBATEIbHO, AaKKyPAaTHO M CHHTAKCUYECKH BEPHO IO MPAaBWIIAM KaKOIO-
7100 SA3bIKA WM CUCTEMBI TPOrPaMMHUPOBAHUS.

CamocrositenpbHast pabora Ha [IK cuurtaercs Oe3ynpedyHoid, eciu
YVYAIIANACS CaMOCTOATENbHO WM C HE3HAYUTEIHHOM TIOMOIIBI0 YUUTENs



BBITIOJTHAJI BCE ATambl perieHus 3anadn Ha 11K, u Obl1 mosrydeH BepHBINH OTBET
WM UHOE TpebyeMoe MpeICTaBICHUE PEIICHUS 3a]auu.

5. OueHka OTBeTa ydyallerocs Mpu yCTHOM M MHCHbMEHHOM OIpOCax, a
TaK)Xe IMpu camocTosATenbHOl pabore Ha IIK, mpoBomuTcs mo nsATHOANIBHON
cucTteMe, T.. 3a OTBET BBICTABISIETCS  OJHA U3  OTMETOK: 2
(HEeyIOBJIETBOPUTEIIHHO), 3 (YIOBIECTBOPUTEILHO), 4 (XOpOI1I0), 5 (OTIUYHO).

6.YuuTenb MOXET IOBBICUTH OTMETKY 3a OPUIMHAJbHBIM OTBET Ha
BOIIPOC WJIM OPUTHMHAJIBHOE PEUICHUE 3a7ayd, KOTOPbIE€ CBUAECTEIBCTBYIOT O
BBICOKOM YPOBHE BIIaJIcHUs] MH(OOPMAIIMOHHBIMH TEXHOJOTHAMHU yYaIIUMCS, 3a
pelieHue 0oJiee CIIOKHOM 3a7auyd WM OTBET Ha OoJjiee CIOXKHBIA BOIPOC,
MPEUIOAKEHHBIE YYAIIEMYCSI IOTIOJHUTEIBHO MOCJE BBIIOJIHEHUSI UM OCHOBHBIX
3alaHUM.

J17151 YCTHBIX OTBETOB ONPeEIEISIIOTCH CIeIVIoNMe KPUTEPUH OlIEHOK:

OIICHKA «5» BBICTABJIACTCH, €CJIH YUYCHUK:

* IIOJIHO PACKpbUI COAEpkKAaHUE MaTepHalia B 00beMe, MPeAyCMOTPEHHOM
IPOTPAMMOU U

y4eOHUKOM;

* U3JIOKUJI MaTepuall TPaMOTHBIM SI3IKOM B ONPENIEICHHOW JIOTUYECKON

IIOCJIEIOBATEIBHOCTH, TOYHO VCIIOJIb3YS MaTEMaTHYECKYHO 151
CIIELIMAJIM3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

* MPABUJIIBHO BBIMOJHUI Tpaduueckoe U300paKeHUEe alropuTMa U UHbIE
YepTEKU U IpauKu, COMMYTCTBYIOUIUE OTBETY;

®* TIIOKaszajl YMCHHC WIIIOCTPUPOBATL TCOPCTHYCCKUEC ITOJOKCHHA
KOHKPCTHBIMHU IIPUMCPAMU, IIPUMCHATH UX B HOBOM CUTyalluH IIPpHU BBIIIOJIHCHUHU
MPaKTUYCCKOTO 3aJaHNA;

* IPOJEMOHCTPHUPOBANI YCBOCHHE PAHEE HM3YUYEHHBIX COMYTCTBYIOLIHUX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOMYMBOCTH HMCIOJIb3YEMBIX MPHU OTBETE
YMEHHU U HaBBIKOB;

¢ OTBC€YAJI CaMOCTOATCIIBHO,

* CHCTEMATHYECKU JIEMOHCTPUPYET 3HAHUS MPEBBIIAIOIIME HOPMBI
MpOrpaMMBbl JIJI 3TOTO KJIacca.

OIICHKAa «4» BbICTABJIACTCH, €CJIN:

¢ OTBCT YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OICHKY ((5)), HO
ITPpHU 3TOM UMECCT OJJUMH U3 HCJOCTATKOB!:



* B U3JOKEHUHM JOMYIIEHbl HEOOJbIINEe MpPoOenbl, HE HCKAa3UBIINE
JIOTUYECKOT0 U MH(POPMAITMOHHOTO COJIEPKAHUS OTBETA;

¢ JOIymCHbI OAWMH-ABA HCAOYCTAa IIpKU OCBCUHICHHMM OCHOBHOTO
COACPIKaHMA OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA,

¢ JOOIIYHIICHBI omuoOKa uian Oosee ABYX HCIOOYCTOB IIPH OCBCHICHUU
BTOPOCTCIICHHBIX BOIIPOCOB HWJIHM B BBIKJIIAAKAX, JICTKO HCIIPABJIICHHBIC IIO
3aMCYAHNIO YUYUTCIIA.

OleHKa «3» BbICTABJIACTCH, €CJIN:

* HEMOJHO WJIM HEMOCJIEJ0BATEIbHO PACKPBITO COAEpkKaHUE MaTepuaa,
HO IOKa3aHO o0llee MOHMMaHWe BONPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHbBIE JIJISl JAIBHEHMIIIEr0 YCBOCHHS IPOIrPAMMHOT0 MaTepHalia, UMEIUCh
3aTpyAHEHUS] WM  JOMyUIeHbl OMIMOKM B  OMNPEACIICHUH  IOHSTHUH,
UCIIOJIb30BAaHUM  TEPMHUHOJIOTUH, YepTekax, OJOK-CXeM M  BBIKJIAJIKAX,
HCIIPaBJIECHHBIE MOCJIE HECKOJIBKUX HABOJSALIUX BOIPOCOB YUUTEIS;

® YUYCHHUK HC CIIPaBWJICA C IIPUMCHCHHUCM TCOPHU B HOBOM CUTyalluu 1pu
BBIIIOJIHCHHUHA ITPAKTUYCCKOTIO 3aAdaHusl, HO BBIIIOJIHWUII 3aJaHUs 00s3aTEJILHOTO
YPOBHA CIIOKHOCTH IIO IIaHHOﬁ * TCMC,

¢ IIpH 3HAHUK TCOPCTHYCCKOIO MaTcpHalia BBIABJIICHA HCAOCTATOYHAA
C(l)OpMHpOBaHHOCTB OCHOBHBIX yMGHI/Iﬁ N HAaBBIKOB.

OI€CHKAa «2» BbICTABJIACTCH, €CJIN:
¢ HC PAaCKPbITO OCHOBHOC COACPKAHUC y‘-I€6HOFO Marcpuajia,

* 00HapY)KEHO HE3HAHWE WM HEMOHMMAaHHE YYEHWKOM OOJbIIeH WiIn
HanOoJiee BaKHOM YacTh yueOHOTro MaTepuana,

* JOIIYHICHBI OIMOKH B OIIpCACIICHNHA HOHHTHﬁ, IIpru HCIIOJIb30BAHUU
TCPMHUHOJIOTHH, B YCPTCIKaAX, OJOK-CXEM M HHBIX BBIKJIaJIKaX, KOTOPBIC HC
HCIIPABJICHBI ITOCJIC HECKOJIBKMX HABOAAIINX BOIIPOCOB YUUTCIIA.

JI1si MUCbMEHHbIX PadoT YYAIIMXCS:

OIICHKAa «S» CTaBUTCH, €CJIN:
® pa60Ta BBITIOJIHCHA ITOJIHOCTBIO,

« B TrpaduueckoM u300pakeHnu anroput™ma (OJOK-cxeme), B
TEOPETUYECKHX BBIKJIAJKAX PEIICHUs HET MPOOEJIOB U OMINOOK;

* B TCKCTC MMPOrpaMMbl HET CHHTAKCHYCCKUX OIlII/I6OI(;

* paboTa BBITIOJIHEHA 0e3yTpedHo (6€3 TOMapOK U UCIIPABICHUH ).



OIICHKA «4» CTaBUTCH, €CJIN:

* paboTa BBITIOJIHEHA IOJTHOCTHIO, HO OOOCHOBAHHUS IIIAaroB PEIICHHS
HEJOCTaTOYHBI (€CIM YMEHHE OOOCHOBBIBATH PACCYXKIECHUS HE SBISUIOCH
cHenuaIbHbIM 00OBEKTOM MPOBEPKH);

¢ JaomnymicHa oOaHa OmMOKa WJIH ABa-Tpu HCAOYCTAa B YCPTCIKaAX,
BBIKJIaJIKaX, YCPTCIKAX OJIOK-CXEM HJIM TEKCTE IIpOorpaMmal.

OLleHKa «3» CTaBHUTCH, €CJIN:

e JONyIIeHBI 0o0Jiee OMHOW OIIMOKM WM JBYX-TPEX HEJI0YETOB B
BBIKJIaJIKaX, 4YepTekax OJIOK-CXeM WM IporpaMMe, HO YydYallluics BiajeeT
00s13aTeIbHBIMU YMEHUSIMH T10 IPOBEPSEMOM TeME.

OIlEHKA «2» CTaBUTCH, €CJIN:

* JONYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIHNC, YTO y‘—IﬁH.[PIfICH HE
BJIagCCT 00s3aTeIILHBIMA 3HAHUSIMH 110 I[aHHOﬁ TEME B MMOJIHOM MCEpPC.

CamocrosTeabHas padoora Ha [IK onneHuBaercs cJeayvionmm
o0pa3om:

OLIEHKA «5» CTaBUTCS, €CJIU:

* YYaIIUHCS CaMOCTOSATEIHFHO BBIMOJHUI BCE dTallbl PEIICHUS 3aj7a4 Ha
IIK;

* paboTa BBHITIOJHEHA TMOJHOCTHIO W TOJYYEH BEPHBIM OTBET WM WHOE
TpebyeMoe MpeicTaBlIieHne Pe3ysibTara padoThI;

* YYaIIUKCS CHUCTEMATUYECKH BBIMIOJHSAET MPABWJIBHO BCE MOJYYEHHbBIE
3a7JaHus;

OLleHKA «4» CTaBUTCS, €CJIU:

* paboTa BBHIMIOJIHEHA MOJIHOCTHIO, HO MIPHU BBINOJIHEHUU OOHAPYKUIIOCH
HEJI0OCTATOYHOE BiajeHne HaBbikaMu padoThl ¢ [IK B pamkax mocraBiieHHON
3a/auy;

* MPABUJILHO BBITIOJIHEHA OOJIbIIAs YaCTh padoThI (cBbilIe 85 %);

® pa60Ta BBIITIOJIHEHA IIOJIHOCTBIXO, HO HCIIOJIBb30BAHBI HAMMCHEC
OIITHUMAJIBHBIC ITIOAXO0AbI K PCIICHUIO MOCTaBJICHHOM 3ada4H.

OIICHKAa «3» CTaBHTCs, CCIIN:

* paboTa BBHIMOJHEHA HE MOJTHOCTHIO, JOMYIIEHO 0oJiee TpeX OMMOOK, HO
yYaIIuics BIIAJICET OCHOBHBIMU HaBbIikaMu paboTel Ha IIK, TpeOyembimu mmst
pelIeHUs MOCTABJIECHHOM 3a/1a4r.0lI€HKA «2)» CTABUTCS, €CIIU:



* JIOMYIIEHBl CYIIECTBEHHbIC OIIMOKH, MOKa3aBIIME, YTO YyYalllUics He
BIa/ICeT 00SI3aTENIbHBIMU 3HAHUSMHU, YMEHHMSIMH M HaBblkamu padboTel Ha [IK
WM 3HAYUTENbHASA YacTh pabOTHI BBITIOJHEHA HE CAMOCTOSITENIEHO.

TecToBBLIE PA0OTHI OLIEHUBAIOTCH CJICTVIOIIAM 00Pa30M:

KpI/ITCpHI/I OOCHHBAHUA TCCTOB B COOTBCTCTBHU C IIPOLCHTHBIM
COOTHOIICHHMECM BBIITOJIHCHHBIX pa60T

«5» - 90 - 100 %:
«4» - 70 — 89 %:
«3» - 50 - 69 %;

«2» - menee 50 %
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