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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOGHHMS OCHOBHOM  0O0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIEeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [a€T MpeACTaBICHUE O UeNsIX, Oo0me
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIONIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTeIpHOe peIMEeTHOE coJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasJieiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogam M3ydeHHs ), NaéT MpUMEpHOe pacrpesesieHue y4eOHBIX 4acoB
0 TEMaTHYeCKHM pa3ielaM Kypca H  PEKOMEHIyeMyr (IpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEMETHBIX ~ CBSI3¢H, JIOTUKKM  y4eOHOro  Tporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOITUXCSI.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
IUI COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOT0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJapcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOWM 11 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4YE€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenrem obiieM oO0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOW JHUCLUUIUIMHBI, U3ydarouein
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
MPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COLUANBHYIO CheEpy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITebHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBHIBHON MMOATOTOBKU OOyYaromuxcs B 00JacTH
uHGOPMATUKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, ONMupaercs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETalnio U 000O0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpPOBHS U3Y4Y€HHsSI y4EOHOro mpeaMeTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TMOHATUSIMU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

YyMEHUE pellaTh TUIIOBBICE TMPAKTHYECKUE U TEOPETUYECKHE 3ajadd,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJICTBEHHO CBSA3aHHBIM C IUQPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHWKA, KBAHTOBBIE
TE€XHOJIOTMHU, CHUCTEMBI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaIbHOU U
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeIHero oOmiero oOpa3oBaHHs — oOOecleueHHe
JanbHEUIIEero pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMH 00ydYaromierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTHh MHPOBO33PCHHUS, OCHOBAHHOTO HAa TOHUMAHUU POJH
uHQOpMATHKH, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJOTUHA B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUAMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHUPOBAHHOCTh  MPEJACTABIECHUH O  BIUSHUKM  UH(GOPMAILIMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX DJEMEHTOB IM(GPOBOrO OKPYKEHHUSA, BKIIOYAS
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSATUMHBIA amnmapaT WH()OpPMATHUKHU, BOMPOCH KOAUPOBAHUS HHOOpMAINH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHUS, pa3pabOTKy aJrOPUTMOB U OIIEHKY UX CIIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B nmpuseaéunom nanee coaepxkanuu yueOHoro mpeametra «HHbopmaTukar
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTeIbHYI0 IPOTrpaMMy 00yUEHHsI, HO MOTYT OBITh MPEAJIOKEHBI I U3yUCHHS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOQWiIs, OPUEHTUPOBAHHOIO HAa  MHXEHEPHYIO U
nHPOpMAIMOHHYIO c(hepbl JeATeNbHOCTH. YTIyOJEHHBIA YPOBEHb H3Y4YCHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMNpPABJICHUSMH OTpaciu HHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHUIO YYMTENsl MpU MOJATOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JIJIs1 U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 JacoB (4 yaca
B HEJICITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TEXHHMKH OE30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHUE MPOrPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH [JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHUIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CynepkommnbioTepbl. Pacripesiei€HHbIe BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOUCTBA W HMX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoOe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Buni
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnieueHue. OnepallOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. HMHCTaumsimuss #W = AEUMHCTAUISAUUA — HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMS (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
U 1mupoBbIX pecypcoB. [IpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE TPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaecMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUGPOBBIX PECYPCOB.

[IprHIUIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoiasl. Cets MHTEepHET. Afpecanus B cetn MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacetm ¢ moMomibr0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuusa CBSI3U C y3JI0M ceth. OnpenenceHue MapuipyTa JIBUKCHUS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerTa.
I'eonndopmanmonHbie cUCTeMBbI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3aius KOJUIEKTUBHOTO B3aMMOJECUCTBUA M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJorui. OO01ue npooiemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHopMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMMHOe oOecredeHue U CrocoObl
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHas 3anura apxuga.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC MIUDPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

WNudopmarusi, nanusie u 3HaHus. MHbopManmoHHble Mpoiecchl B MPUPO/IE,
TEXHUKE U OOIIECTBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHUHN, 3aITMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3ammuch 1EIBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHONU CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMEPEBOJia KOHEYHON P-MuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM TEpeBojJa LEIOr0 Yuciaa U3 JCCATUYHOM CHUCTEMBbl CUMCICHHS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOoM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndeckre omneparuyd B MO3UIMOHHBIX CHCTEMax CUHUCIeHUs. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpexnenenue uHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOiauIbl UCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMBbI YPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, AJITOPUTMBI HX
MIOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3aluCh JIOTHYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIbHBIN KOJI OTPULATEIIBHBIX YUCEIL.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKH WU
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
JacTh M MOPSAAOK unciia. J[mama3oH 3HAYCHWH BEIICeCTBEHHBIX umcen. [IpobmeMsl
XpAaHEHHS] BEIIECTBCHHBIX WYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThl MPOCTEHIIMX AITOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOpP, OTIATUUK, NpoduaupoBIIMK. KoMmuiasuus W UHTEpHIpeTanus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycinoBuem. [lUKiabl 1O HEpPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHHE IUKIA C HUCIOJIb30BAHUEM 3apaHee OINpEeAeIEHHOTO HWHBapHaHTa
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U HHCTPYKILWHU JJIS1 [TOJIb30BATEIIA.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHMCIECHMs: pa3OMeHHe 3amucu 4Yucia Ha OTIelbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM Auanaszone. [IpeacrtaBieHue
quclia B BUJe HAOOpa MPOCTHIX COMHOXHUTENCH. AJTOPUTM OBICTPOrO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakransl). PexypcuBHBIE Mpouenypsl u
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHJAPTHOW OMONMOTEKH sA3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoynpHBIN IPUHIKUII IOCTPOCHUS POTPAMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [lpuOnmx€HHOE BBIYMCIEHHWE IJIMH KPUBBIX. Bhlumcienue mionaaei
(Guryp c NOMOUIBIO YHUCIEHHBIX METOJ0B (METOJX MPSAMOYTOJbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTpPOK: TMOACYET KOJMYECTBA IMOSBICHUM CHMBOJIA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusm. [IpeobpazoBanue ynciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YAOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprtupoBka maccuBa (anroputM QuickSort). JIBouuHBIN TMOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MIOMCK DJIEMEHTa B IBYMEPHOM MACCHBE, BBIYMCICHHE MakCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MAaCcCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnuorpaguueckux cchiiok. OQopMIIeHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE Cpe/ICTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 3a/laud aHAIW3a JIaHHBIX: MPOTHO3UPOBAHMUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelieHus 3ajad aHalin3a JaHHBIX: cOOpP MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allMsl JIaHHBIX, UHTEpIIpeTalus pe3ylbraToB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(PMETHUECKOT0, HANOOJBIIEr0 (HAUMEHBIIIET0) 3HAaUEHUs AUAaINa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHE YpaBHEHMHM C IIOMOINBIO Moadopa mapaMmerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue oCHOBbI HHPOPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMamuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmaius w1 BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmel cxkaTusi JAHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TEpeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu TmepeAade JaHHbIX. Konbl, MO3BOJISIONINE
OoOHapy>XMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU Tepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTteMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHOpMAIMOHHBIN Tipotiecc. OOpaTHast CBA3b.

Mogenun u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Popmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YIAOOHOM IS
BOCIIPHSITHS YeIOBEKOM. | paduueckoe mpeacTaBIeHUe TaHHBIX (CXEMBbI, TaOJIHUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaimu3oM rpadoB (MOCTpOEHUE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUUECKUX BbIpaKEHUN B BUJE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAIIMHHOTO IEPEBOJA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Vcnonb3oBanue mMeTon0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yYHUBEpCaabHasi MOJeIb BeurcieHuil. Tesuc Y€pua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJUHOMHAIBHOM
cinoxHoctu. IlepebGopubie anroput™mbl. [Ipumepbl pa3lIUYHBIX aJTOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieTo DparocheHar.

MHuoropa3psaHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accolMaTUBHBIC MACCHBBI, OTOOpa)kKeHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JAHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBOonuHbBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpUTMBI 00xoaa nepeBa. Vcmonp3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3ajad C
COXPAHEHUEM MPOMEXKYTOUHBIX PE3YyJbTaTOB. 3aJayd, PEIIAEMbIE C MOMOIIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHME TOTOBBIX — YIPAaBISIEMBIX — 3JIEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMSI:  MMOCTAHOBKA
3aj1aud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJICNH, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTuyeckue  MOJAEIM B DKOHOMHUKE.  BBIYMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanuoHHOE
mMonenupoBanre. CUCTEMBI MAaCCOBOT'O 0OCITYKHUBAHUS.

TaGmuunbple (pensuMOHHBIC) 0a3bl JaHHBIX. TaOmuia — TIpeACTaBICHUE
cBeleHnii 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug JaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

Nutepner-ipuiioxenus. 1lonaTre o cepBepHOM U KIMEHTCKOW YacTAX cauTa.
TexHomorus: «KIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3melenne BeO6-caliToB. Ycnyra XxocTuHra. 3arpys3ka (ailjioB Ha CauT.

BBoa n300pakeHHil ¢ KCMOIB30BAaHUEM PA3IUYHBIX HU(POBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. [IpumutuBbl. HM3MeHeHue mopsaka 3JIE€MEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MonaenupoBaHHE HCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonstue o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O OBbPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNdbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
o0111ecTBa, paclIUPEHUE KU3HEHHOTO OIbITa U OMbITA JSATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiICHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATUKH Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHBI CIEAYIONINE JTUIYHOCTHBIC
pe3yJIbTaTHhI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TpaBOMOpsSAKa,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoOUH, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAUeHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOTO0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBaHHOT'O HA MCMOJIb30BaHUH UH(GOPMALIMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUSA:

chopMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKOW Y COLHUAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOATENBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymiedl npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, TOCTI)KEHHUSAM HAYYHO-TEXHHYECKOTO Iporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CUET IIOHUMAHUS POJIU WH(OPMAITMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTUH B YCIOBHIX
1 poBoi TpanchopMary MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEAOBATENbCKYIO IESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mpornecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI
no wuHPOpMATUKE Yy OOYYarOIIMXCSI COBEPUICHCTBYETCS  3IMOIMOHATBHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOPETYJIMPOBAaHMS, BKJIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATHLHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JAECHCTBOBAaTb, MUCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHumss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HABaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAIbHBIE yueOHbBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIE JeiicTBUSA

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIHpPOBAaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukauu u 006001eHNs;

OTIPENIENIATh 1IeJIU JEATCIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPHUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajdu3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JI€ATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIQ/ICTh HABbIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M MTPOCKTHON IEITEILHOCTH,
HAaBBIKAMHM  pa3pelieHus MmpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHHS;

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI I JO0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIICCTBIIATH  IOWCK,  aHaJu3, CHCTEMAaTU3alMI0 |
UHTEPIIPETAIINI0 HHPOPMAIIUU Pa3IMIHBIX BUAOB M (POPM IIpEICTaBICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(pOpMAIUH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe AeiiCTBUS

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOaMH  OOIIEHHUST W B3aWMOJIEHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poiu ¢ YYETOM MHEHHMH YYaCTHUKOB, OOCYXKIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATENIbHYIO JAESATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00Opa30BaTEIIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BHIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATENIbHOW  peduiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaIU3€ pe3yJbTaTOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydeHuss kypca uHPpoOpMaTUKu yriayoiaéHHoro ypoBHs 6 10
K1acce OOydaromuMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIME  TIPEAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJCTABICHUSIMH O PO HWH(OpMalMM W CBS3aHHBIX C HEH
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOJaMH TMoucKka HuHbopMamuu B ceTd HWHTepHEeT, yMmeHue
KPUTHYECKHU OIICHUBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONYYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIacCu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3MPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCJICIOBATEILHOCTD PEIIECHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3oBaHue JAaHHBIX, BU3YAIH3AIUs JAHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAaHWE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU TPOTPAMMHOTO OOECMeYeHUsT JUIg pemieHus] Y4eOHBIX 3a7ad 110
BBIOPaHHOM CIICIIUATN3AINNT;

HaJIMYue MPECTABICHUN 0 KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HWHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB M CpPEICTB MPOTUBOACWUCTBUA O3TUM yrpo3aMm, COONIONEHHE Mep
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUIM TEXHUKH O€30MACHOCTU U TMTUEHBI PU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYIKEHUS, TOHUMAHUE
MPABOBBIX OCHOB HWCIOJB30BAHMS KOMITBIOTEPHBIX IMpoTrpaMM, 0a3 TaHHBIX H
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
uHPOpMAIIMKM, YMCHHE ONpeaeisaTh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHHUEM,
YMEHHE BBINONHATh apuMeTHUecKHe Oreparud B IO3UIMOHHBIX CHUCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBAaTh 00JacCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOM
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONpPENeNsiTh CIOKHOCTh HM3Y4aeMBIX B Kypce 0a30BbIX alTOPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aaHHBIX MCXOJHBIX JAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl U
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCJIICHUE  CYMMBI,  CPEIHEro
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B nponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyayT  JOCTUTHYTBHI — CJEAYIOIIUME  TpPEeIMETHbIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIIMA HAMMEHBIIYI0O BO3MOXHYIO CPEIHIOI0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YAacCTOT€ CHUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TYTM MEXIY BepuImHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBhS MPH
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHU M, IPU PELICHUU 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHJIE NPOrpaMM 0a30BbIC
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYECHHUI HAa JUANa3o0H HX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIOJIb30BaTh 0a30Bble OMNEpallMd CO CTPYKTYpamMH JaHHBIX, MPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeje NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOT PAMMEBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMU CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e NaHHBIX, HANOJHATH pa3paboTaHHYIO 0a3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEeMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJgu3 pPe3yJbTaTOB, IMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OLICHUBATh
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3YNIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTEH IHM(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4Me TPEJCTABICHUN O Kpyre penaeMplx 3a7ad MAIIMHHOTO OOyYeHHS
(pacriozHaBaHus, KJIacCU(PUKAMKA U MPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3iaejioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbBIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznea 1. llndpoBas rpaMoTHOCTH
K _ o
11 OMTIBIOTE - YHHBEPCATLHOE YCTPOHCTEO 7 1 https://resh.edu.ru/subject/19/10/
00pabOTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne 6 https://resh.edu.ru/subject/19/10/
1.3 KommnerotepHsie cetn 5 https://resh.edu.ru/subject/19/10/
14 Nudopmanronnas 6e30macHOCTb 1 2 https://resh.edu.ru/subject/19/10/
Hroro mo pazgeny 26
Pa3znen 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenue nupopmanuu B 20 L ) https://resh.edu.ru/subject/19/10/
' KOMITBIOTEPE
29 OCHOBBI AITeGPEI JTOTHKH 15 1 1 https://resh.edu.ru/subject/19/10/
23 KoMITboTepHas apudMeTHKa 3 1 1 https://resh.edu.ru/subject/19/10/
Utoro no pazneny 43
Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHE
31 BBe/IeHHe B POrPaMMHPOBAHHE 17 1 0.5 https://resh.edu.ru/subject/19/10/
32 BCHOMOTaTE b HBIE ATFOPHTMbI 3 2 https://resh.edu.ru/subject/19/10/
33 UNCIIeHHbIE METObI 5 3 https://resh.edu.ru/subject/19/10/




3.4 ANTopUTMBI 00paOOTKH CHMBOJIBHBIX 5 1 https://resh.edu.ru/subject/19/10/
TTAHHBIX
3.5 AJTopuUTMBI 00paObOTKH MAacCCHBOB 11 3.5 https://resh.edu.ru/subject/19/10/
Wroro mo pazueny 46
Paznen 4. UndopmanmoHHblie TEXHOJIOT UM
41 O6paBoTKa TEKCTOBBIX TOKYMEHTOB 6 25 https://resh.edu.ru/subject/19/10/
4.9 AHAIIA3 JAHHEIX 8 3 https://resh.edu.ru/subject/19/10/
Hroro no pazneny 14
PesepBHoe Bpems. [loBTopeHue 7
OBIIEE KOJIMYECTBO YACOB I10 136 915

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
11 Nudopmanwmst u nHOPMAITHOHHBIE 1 1 25 https://resh.edu.ru/subject/19/11/
' HPOLIECCHI '
1.2 Mo nesmpoBante 10 1 2 https://resh.edu.ru/subject/19/11/
Hroro mo pazgeny 21
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHue
21 NeMEHTHI TEOPHH ATTOPHTMOB 6 1 https://resh.edu.ru/subject/19/11/
29 AJITOPHTMBI H CTPYKTYPBI TAHHBIX 30 1 10 https://resh.edu.ru/subject/19/11/
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 18 i 45 https://resh.edu.ru/subject/19/11/
' [IPOrpaMMHUPOBAHUSA '
Hroro mo pazgeny 54
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbrorepHo-MaremMaTuyeckoe 3 ) https://resh.edu.ru/subject/19/11/
' MO/JIETUPOBAHUE
39 Basbl JaHHbBIX 12 1 4 https://resh.edu.ru/subject/19/11/
33 Be6-caiiThl 14 4 https://resh.edu.ru/subject/19/11/
3.4 KoMmmbioTepHas rpaduka 8 35 https://resh.edu.ru/subject/19/11/




https://resh.edu.ru/subject/19/11/

3.5 3D-mopenupoBanue 8 3
Wroro mo pazueny 50
PesepBHoe Bpems. [loBTopenue 11
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KonuyecTBo yacos DJIeKTpOHHbIe HH(poBbIe
w/n Tema ypoka Beero Kontposabubie | IlpakTuueckue = 00pasoBaTe/ibHbIe
padoThbI padoThbI pecypchl
TpeboBanus TeXHUKN OE€30IIACHOCTH U TUTHEHBI IIPU https://resh.edu.ru/subject/19/10/
1. paboTe ¢ KOMIbIOTEpAaMU U IPYTUMH KOMIIOHEHTaMH 1
U (POBOTO OKPYKEHUS
5 [IpuHIMIBI paOOTH KOMIIBIOTEPOB M KOMITBIOTEPHBIX 1 https://resh.edu.ru/subject/19/10/
CUCTEM
3. Ob6men JIaHHI)IMI:I ¢ oMok muH. KoHTposutepsl 1 https://resh.edu.ru/subject/19/10/
BHEIIHUX YCTPOUCTB
4 ABTOMAaTHYECKOE BBIITOJHEHUE POTPAMMBI 1 https://resh.edu.ru/subject/19/10/
IIPOLIECCOPOM
OneparuvBHas, HOCTOSIHHAS U I0JTOBPEMEHHAS aMSATh. https://resh.edu.ru/subject/19/10/
5. KonTposueps! BHemHUX yeTpoicTB. [IpsiMoil noctyn k 1
aMsATH
6. CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1 https://resh.edu.ru/subject/19/10/
7 BXO/IHO# KOHTPOJTb 1 1 https://resh.edu.ru/subject/19/10/
8. [IporpammHOe obOecrieueHne KOMITbIOTEPOB, 1 https://resh.edu.ru/subject/19/10/
KOMIBIOTEPHBIX CUCTEM U MOOUJIBHBIX YCTPOMCTB
9. CucteMHO€ MporpaMMHOE oOecrieyeHue. 1 https://resh.edu.ru/subject/19/10/
OnepannoHHbIE CUCTEMBI
10 Yrunutel. [paiisepsl ycrpoucTs. [lapamiensHoe 1 https://resh.edu.ru/subject/19/10/

IpOrpaMMHUpPOBaHUE




I/IHCTEUIHHHI/IH U ACUHCTAJUIALNUA IPOrpaMMHOT0

https://resh.edu.ru/subject/19/10/

11.
obecrieueHHs
@daiisioBble CUCTEMBI. [IpuHIKNBI pasMenieHus U https://resh.edu.ru/subject/19/10/
12. | wuMeHOBaHUs (AMJIOB B JOJITOBPEMEHHOM ITaMSITH.
[1a0noHBI I ONIMCaHUS TPy (PaiIoB
13 3akonoaarenbcTBO Poccuiickoit deneparuu B 0061acTH https://resh.edu.ru/subject/19/10/
" | mporpaMMHOro 06eCreyeHus U JaHHBIX
14 [IpuHIAIIBI TOCTPOEHUS U anapaTHbIE KOMIIOHEHTBI https://resh.edu.ru/subject/19/10/
" | KOMIBLIOTEPHBIX ceTell. CeTeBEbIE IPOTOKOJIEI
15. | Cers Unreprer https://resh.edu.ru/subject/19/10/
16 Pasgenenue |P-cetn Ha moaceTH ¢ TOMOIIBIO MACOK https://resh.edu.ru/subject/19/10/
" | moxcerei
17. | CeTeBoe aIMUHHCTPUPOBAHHE https://resh.edu.ru/subject/19/10/
Buns! nestensHocTtu B cetn MHTepHET. CepBUCHI https://resh.edu.ru/subject/19/10/
18. | MHurepnera. ['ocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI
U yCIyTH
19. | MndopManuonHas 6e30macHOCTh https://resh.edu.ru/subject/19/10/
20 BpenonocHsie nmporpaMMHoOe oOecriedeHue U METOIbI https://resh.edu.ru/subject/19/10/
" | ©OopwOBI ¢ HUM
21 [IpakTuueckas pabora o Teme "AHTUBUPYCHBIE https://resh.edu.ru/subject/19/10/
" | nmporpamms"
22 Opranusanus JIMYHOrO apXuBa UH(OPMALHH. https://resh.edu.ru/subject/19/10/
" | PesepBHoe konupoBanue. [laponbHas 3amuTa apxuBa
23. | IludpoBaHue TAHABIX https://resh.edu.ru/subject/19/10/
24. |  Anroputm mmdpoBanus RSA. Creranorpadus https://resh.edu.ru/subject/19/10/




[Ipaktuyeckas padora o teme "lludposanue

https://resh.edu.ru/subject/19/10/

25. "
JTAHHBIX
2. KonTpoasHas padora no pazueny «lludposas
TPaMOTHOCTBY»
97 WNudopmarnust, nanaele U 3HaHus. MHQOpMannoHHbIe https://resh.edu.ru/subject/19/10/
MPOIIECCHI B MPUPOJIE, TEXHUKE U OOIIECTBE
HenpepbiBHBIE U AUCKPETHBIE BETUYUHBI U CUTHAJIBI. https://resh.edu.ru/subject/19/10/
28 HeobxomumocTh quckpeTusanu HHpopmaluy,
MpeAHa3HAaYEeHHOM /ISl XpaHEeHUs], TIepejaduu 1
00paboTKH B ITU(PPOBBIX CHCTEMAX
JIBonuHoe KoaupoBaHue. PaBHOMEpHBIE U https://resh.edu.ru/subject/19/10/
29. HEpaBHOMEpPHBIE KOJIbI. J[eKoIMpoBaHuEe COOOIICHHH,
3alMCaHHBIX C TIOMOIIBIO HEPABHOMEPHBIX KOJIOB
VYcenosue @ano. [locTpoeHne 0JHO3HAYHO https://resh.edu.ru/subject/19/10/
30. JIEKOTUPYEMBIX KOJIOB € TOMOIIBIO AepeBa. ['pad Al
A. MapkoBa
Equnuibl uamepenus KoandecTa nHhopMaluu. https://resh.edu.ru/subject/19/10/
31. | AundaBuTHBIN TOAX0 K OLICHKE KOJIMYECTBA
nHpopMaruu
32 | CHCTeMBI CUMCICHUS https://resh.edu.ru/subject/19/10/
33, [TepeBoa uncen U3 0AHON CUCTEMbI CUUCIICHUS B https://resh.edu.ru/subject/19/10/
ApYryro
3 JIBonuHas, BOCbMEpUYHAs U LMIECTHAALATEPUYHAS https://resh.edu.ru/subject/19/10/
CUCTEMBI CUHMCIICHHUS, CBSI3b MEXKYy HUMHU
35, JIBonuHas, BOCbMEpUYHAs U LIECTHAAUATEPUYHAS https://resh.edu.ru/subject/19/10/
CUCTEMBI CUHMCIICHHUS, CBSI3b MEXKy HUMHU
36. | JIBouwuHas, BOCbMEpHUYHas U MIECTHAALIATEpUYHAS https://resh.edu.ru/subject/19/10/




CHUCTCMbI CHUCIICHUS, CBA3b MCIKIAY HUMU

ApupmeTrnueckie onepaniy B MO3UIIMOHHBIX CHCTEMAax

https://resh.edu.ru/subject/19/10/

37.
CUUCIICHUS
38. | TpowuyHas ypaBHOBEIICHHAs CUCTEMA CUACIICHUS https:/fresh.edu.ru/subject/19/10/
39. JIBOM4YHO-/IeCITHUYHAS CUCTEMa CUMCIICHUS https://resh.edu.ru/subject/19/10/
40. | KomMpoBAaHME TEKCTOR https://resh.edu.ru/subject/19/10/
41, | PacTpoBOE KOMPOBAHHE H30GPaKEHHiT https://resh.edu.ru/subject/19/10/
42 [IpakTnueckas pabota no teme "Jluckperusanus https://resh.edu.ru/subject/19/10/
| rpaduueckoit nadopmarmn"
[IBeToBbIe MOSIETM. BEkTOpHOE KOIUPOBAHHUE. https://resh.edu.ru/subject/19/10/
43. | ®Dopmarsl (paiinoB. TpéxmepHas rpaduka.
®dpaxranpHas rpaduka
Komuposanue 3Byka. Ouienka HHPOPMAIIIOHHOTO https://resh.edu.ru/subject/19/10/
44. | 00béMa 3BYKOBBIX JAHHBIX MIPH 33JaHHBIX YaCTOTE
JUCKPETU3ALMHU U Pa3psIAHOCTA KOJUPOBAHUS
45 [TpakTrueckas padoTa o Teme "Jluckpern3anus https://resh.edu.ru/subject/19/10/
| 3BykoBOI HHpOpManUK"
46 KontponsHas pabora no teme «I[Ipencrasienue
" | uH(bOpPMALMH B KOMIILIOTEPE)
47 OCHOBBI ANTeGpPbI TOTHK https://resh.edu.ru/subject/19/10/
48. | Jlornyeckue onepauuu. Tabaubl HICTUHHOCTH https://resh.edu.ru/subject/19/10/
Jlornueckue BelpaxkeHus. JIornyeckue ToOK1eCTBa. https://resh.edu.ru/subject/19/10/
49. | Jloka3arenbCTBO JOTMYECKUX TOXKAECTB C IOMOILBIO

Ta6J'II/II_[ HCTUHHOCTH




[Ipaktuyeckas pabdora no teme «IlocTpoenue u aHamu3

0. TaOJIUI] UICTHHHOCTH B TAOJIMYHOM IIPOLIECCOPE)
51. | Jlormdeckue onepanyy U onepanuu HajJ MHOKECTBAMHU
52. | Jlormdeckue onepanyy U onepanuu HajJl MHOKECTBAMHU
3 3aKoHBI AITeOPBI JJOTUKUA. IKBUBAIICHTHBIC https://resh.edu.ru/subject/19/10/
>3 peoOpa30BaHMsl JOTHYECKUX BbIpaXKEHUI
54. | Jlormdeckue ypaBHEHHUS U CUCTEMBI YpaBHEHUMN https://resh.edu.ru/subject/19/10/
Jlornueckue QyHKIIMU. 3aBUCUMOCTH KOJIMYECTBA https://resh.edu.ru/subject/19/10/
55. | BO3MOXHBIX JJOTHYECKUX (QPYHKIUI OT KOJIMYECTBA
aprymMeHToB. [losHbIe cUCTEMBI JTOrMUECKUX PYHKIIHUHA
Kanonunueckue hopmbl JOTHIECKUX BBIPAKESHUM. https://resh.edu.ru/subject/19/10/
56, CoBeplleHHbIE TU3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX TIOCTPOEHUS 110
TaOJINIIE NCTUHHOCTH
57. | Jlormyeckue 3JIEMEHTHI B COCTaBE KOMITbIOTEPA https://resh.edu.ru/subject/19/10/
58. | Tpurrep. Cymmarop. MHOropa3psiHblii CymMaTop https://resh.edu.ru/subject/19/10/
59 [TocTpoeHue cxeM Ha JJIOrHYECKUX JIEMEHTax. 3aluch
" | JIOTMYECKOro BBIPaXKEHHMS T10 JIOTHYECKOM CXeMe
60. | MuKpoCXeMbl U TEXHOJIOTUS UX IPOU3BOJICTBA
61. | KourtponbHas pabota 3a 1 monyroaue
[IpencraBieHne LEIBIX YUCEN B IAMATH KOMIIBIOTEDA.
62. OrpaHn4eHHOCTh IMana3oHa Yncell IPU OrpaHUYEHUN
KoJM4ecTBa paspsnoB. llepenonnenue paspsaaHon
CETKH
63 be33HakoBbIe U 3HAKOBBIE JaHHbBIE. 3HAKOBBIN OHT.

I[BOHHHLIﬁ JIOIIOJTHUTEIBHBIN KO OTPULATCIBHBIX




YHUCCJI

[ToOuToBBIE TOrMYecKHe onepanuu. Jloruaeckuii,

64. . . 1
apupMeTHUECKUN U UKIHYECKUN CABUTH
6. HIndpoBaHue ¢ MOMOLIBIO TOOUTOBOM OTIEpAIIH 1
«ucknrogaroniee NJIA»
66. [IpencraBneHue U XxpaHeHue B MaMsITH KOMITBIOTEpa 1
BEIIIECTBEHHBIX YHUCEI
67 BrinosHeHue onepanuii ¢ BENECTBEHHBIMU YHCIIaMH, 1
HaKOTUICHHE OIITMOOK MPH BHIYUCICHHSX
[TpakTuueckas padota o teme «3yuenune https://resh.edu.ru/subject/19/10/
68. | TOpa3pAAHOTO MAITMHHOTO MPEACTABJIECHUS LENBIX U 1
BEIIECTBEHHBIX YHCEID»
69 KonTtponbHas padota no teme «KommberoTepHas 1 https://resh.edu.ru/subject/19/10/
apudMeTHKa
70. | AHamM3 anropHTMOB 1 https://resh.edu.ru/subject/19/10/
Otansl peleHns 3a1a4 Ha KOMIIbIOTEPE. https://resh.edu.ru/subject/19/10/
71. | HHCTpyMEHTalbHBIE CPEICTBA: TPAHCIATOP, OTIIATUHK, 1
PO UITUPOBIIUK
Cpena nporpammupoBanus. Komnunsuus u https://resh.edu.ru/subject/19/10/
72. | wuHTEpHperauus nporpaMmMm. BupryaibHble MallIMHBI. 1
WuTerpupoBanHas cpena pa3padoTKu
73. MeTo bl OTHaJIKK TPOrpaMm 1
74. | Tunel IEpEMEHHBIX B SI3bIKE IPOrPaMMUPOBAHUS 1
75. O0paboTKa LebIX YUCe 1
76. | OOpaboTKa BEIIECTBEHHBIX YHCEI 1
77. | CnyualiHble U TICEBJIOCITyYaliHbIE YUCIIA 1
78. | BerBnenus. CnoxHsle ycaoBuUs 1




79.

Huxkael ¢ ycnmoBueM

[uxnsl 10 nepeMeHHON. B3anMo3zamMeHsa1eMOCTh

https://resh.edu.ru/subject/19/10/

0. Pa3IUYHBIX BUJIOB I[IUKJIOB
81 O0paboTka HaTypaIBHBIX YUCEIT C UCTIOIB30BAHUEM https://resh.edu.ru/subject/19/10/
IIUKIIOB
HaxoxneHnue Bcex mpoCThIX YUCEN B 3aJJaHHOM https://resh.edu.ru/subject/19/10/
82. | nmanaszone IIpaktuyeckas padora no teme «Pemienue 0.5
3a/1a4 METOZ0M nepedopay
83. | MHBapHAHT IWKTA https://resh.edu.ru/subject/19/10/
84. | JlokyMeHTHpPOBaHHE MMPOTPaAMM https://resh.edu.ru/subject/19/10/
85. | (OGPaGOTKA TAHHBIX, XPAHAIIXCS B (haiiax https://resh.edu.ru/subject/19/10/
86, KonTtponsHas padota o teme «BBeneHnue B https://resh.edu.ru/subject/19/10/
MIPOrpaMMHUPOBAHHE»
87. Pa3Ouenune 3agaun Ha roa3anaqdu
Hcnonb3oBanue ctaHaapTHON OMOIMOTEKU A3bIKA
88. | mporpammupoBanus. [loakirodenne OUOIHOTEK
MOANPOrPaMM CTOPOHHHUX IIPOU3BOIUTENEH
89. | IMoamporpammsl (poueypsl U (PYHKITUN)
90. | IMoamporpammsl (poueypsl U (PYHKITUN)
o1 [IpakTuueckas pabota no teme "Pa3paborka 1
noAnporpamm”
Pexypcus. PekypcuBHbIe 00BEKTHI ((hpaKTab).
92. | PekypcuBHble mporeaypsl 1 GyHKuU. Vcnons3oBaHue
CTeKa JIJIsl OpraHu3aIii PEKypCUBHBIX BHI30BOB
03, [IpakTudeckas pabota o Teme "PekypcruBHbBIE 1

oANnporpamMms!"




94.

MoaynbHBIN IPUHIUI IOCTPOECHUS IIPOrPAMM

95. | YwucneHHbIE METOIBI
96 [IpakTuyeckas padora o Teme «UnCICHHOE peleHne 1
ypaBHEHUI»
97 Hcnonp3oBanne NUCKPETU3AIUU B BEIYUCIUTEIBHBIX
| s3amauax
03 [IpakTnueckas pabota no teme «I[Ipubnmxénnoe 1
" | BBIYKMCJIEHME JUIMH KPHUBBIX U IUIOMIAAEN GUryp»
99 [IpakTnueckas padota no teme «I[lorck makcumyma 1
| (MuHEMYMa) QYHKIIAI
O06paboTKa CHUMBOJIBHBIX JTAHHBIX. AJITOPUTMBI https://resh.edu.ru/subject/19/10/
100.| 00OpabOTKK CUMBOJIbHBIX CTPOK: MOJACYET KOJIMYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE
AnropuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: https://resh.edu.ru/subject/19/10/
101.| pa3OueHue CTPOKH Ha CJIOBa MO MPOOETHLHBIM
CHUMBOJIaM
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX CTPOK: TTOMCK https://resh.edu.ru/subject/19/10/
102.| TOJACTPOKU BHYTPHU JIAHHOM CTPOKH; 3aME€Ha HalJIEHHOU
MOACTPOKH HA JAPYTYIO CTPOKY
[IpakTnueckas pabota no teme "OO6paboTKa CTPOK €
103.| wucnonp3oBaHueM GYHKIUN CTaHAAPTHOM OMOIMOTEKH 1
sI3pIKa IpOrpaMMHUpoBaHus"
104.| T'eHepamusi cloB B 331aHHOM an(aBuUTe
105 MaccuBbl U TOCIIEI0BATETLHOCTH YHUCET. 05
' Ilpaktuueckas paboTa mo Teme "3arnonHeHne Maccuga” '
106., OO600ImEHHBIE XapaKTEPUCTHKN MacCUBa
107 JIvHEeHBIM TOUCK 3aJaHHOTO 3HAYEHHS B MACCUBE. 05

[IpakTtuyeckas pabdorta no teme "JIMHEHHBINH TOUCK




3aJaHHOTO 3HAYEHHUS B MaccuBe"

[Ipaktuyeckas pabdora no Teme "[loMcK MUHUMATBHOTO

108, (MakcuManbHOI0) 3JIEMEHTa B YUCJIOBOM MaccuBe" 1
CoprtupoBka olHOMepHOT0 MaccuBa. IIpocTeie MeTO1bI
109., coprupoBku. [IpakTuueckas padora o teme "lIpocTsie 0.5
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpas copTpoBKa MaccuBa
110.| (anroputMm QuickSort). [TpakTudeckas pabora 1mo Teme 0.5
"BeicTpas copTupoBka maccupa”
11 JIBOMYHBII IONCK B OTCOPTUPOBAHHOM MAaCCHUBE. 05
" Ilpaktuueckas paboTa o Teme "J[BONYHBIH MTONUCK" '
112.| JIByMepHbIe MacCUBBI (MaTpPHUIIbI)
113.| Anroputmbl 00pabOTKH MaTPHI]
114.| Pemenue 3amay aHaau3a JaHHBIX
KonTtponpHas padota no reMam «BcmoMoraTenpHbIe
115, *WOPHIMED), «YUucneHHble METOAB», «AJITOPUTMBI
| 00paboOTKKM CHMBOJILHBIX TAHHBIX», « AJITOPHTMBI
00pabOTKN MacCHBOBY
116., CpenctBa TEKCTOBOIO MpOIECCOpa
117.| KowmmbroTepHas BEpCTKA TEKCTA
118 [IpakTuueckas pabora o teme "BépcTka JOKYMEHTOB 1
' ¢ MaremaTnueckumu popmynamu"
119.| HMHCTpyMEHTHI peLIeH3UPOBaHUS
120 [IpakTnyeckas padota no Teme "MHOTOCTpaHUYHbIE 1
| moxkymenTsI"
Ob6naunsie cepBuchl. KomiektuBHas padora ¢
121., noxymentamu. [IpakTiueckas paboTa o teme 0.5

"KonnextusHas paboTta ¢ JoKyMeHTaMu'"




122.] Awnanus maHHbIX. boabine qaHHbBIE
123.| MamuHHOE 00ydYecHHE
124, Amnanu3 TaHHBIX C IIOMOIIBIO AIEKTPOHHBIX TAOJIHIL
125 [IpakTtuyeckas padora o Teme "AHaJIN3 JAHHBIX C 1
| moMomIbrO 3IEKTPOHHBIX Ta0HIL"
[Toctpoenue rpaduxos GpyHkuui. [Ipakruueckas
pabora no Teme "HarnsaHoe npeacraBieHue
126. pe3ynbTaTOB CTATUCTUYECKON 00OpaOOTKH TaHHBIX B 0.5
BHJIC TMarpaMM CPEJICTBAMH PEAKTOPa dICKTPOHHBIX
Tadanr"
127 Jlunuu tpenaa. [Ipakrudeckas paboTa o Teme 05
| "TToxGop nMuHMM TpeHa, TPOTHO3UpOBaHKE" '
[Ton6op mapametpa. [IpakTuueckas pabora mo Teme
128.| "UwmcrneHHOE pelIeHre YpaBHEHUH C TOMOIIBIO Moa00pa 0.5
napameTpa"
OnTumu3anus Kak MOMCK HAWIY4YIIero PeuieHus B
109, 3ANAHHBIX YCTIOBHAX. [TpakTuueckas paboTa 1o Teme 05
‘| "Pemienue 3a7a4 ONTUMHU3AIMH C TIOMOIIIBIO '
ANIEKTPOHHBIX TabIUIT"
130 [ToBTOpenue u 0606menue n3yueHHoro B 10 kiacce.
| TIporpammHuoe obecricueHne
[ToBTOpenue u 0606menue n3yueHHoro B 10 kiacce.
131.| KowmmproTepnbie ceTu. MHDOpMamoHHas
0€3011acHOCTb
132., Hroroast KOHTpoJIbHAs paboTa
[ToBTOpenue u o6o0menue u3ydeHHoro B 10 kmacce.
133.

OcHOBBI aredpsl JTOTUKU




[ToBTOpenue u o6o0menue u3ydenHoro B 10 kiacce.

134.| KommsiotepHas apudmeTka 1
[ToBTOpenue u o6o0menue n3ydeHHoro B 10 xmacce.
135.] Beeienne B IporpaMMHpOBaHKE 1
[ToBTOpenue u 06061menue nzyueHHoro B 10 kiacce.
136.] AnropurMmel. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KoanyecTBo yacoB

Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrtpoasubie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 Kosrdectso uudopMamm 1 https://resh.edu.ru/subject/19/11/
2 AJITOPHTMBI CHKATHS JAHHBIX 1 https://resh.edu.ru/subject/19/11/
3. Asropurm Xaddmara 1 https://resh.edu.ru/subject/19/11/
4 [TpakTueckast padota o teme "CkaTtrue JaHHBIX C 1 1 https://resh.edu.ru/subject/19/11/
' noMoIIeio agroputMa Xaddmana"
5 Asroputm LZW 1 https://resh.edu.ru/subject/19/11/
AJTOPUTMBI CKaTUA TaHHBIX ¢ moTepsMu. [IpakTuueckas https://resh.edu.ru/subject/19/11/
6. pabora o Teme "CxaTue JaHHBIX C TIOTEPSIMHU 1 0.5
(amroputmser JPEG, MP3)"
7 CKOPOCTH TEPeAUH IAHHBIX 1 https://resh.edu.ru/subject/19/11/
8 TloMeX0yCTOHUMBbIE KOIBI 1 https://resh.edu.ru/subject/19/11/
9 [IpakTrueckas pabota no teme "I[lomexoycToitunBbie 1 1 https://resh.edu.ru/subject/19/11/
' KObI"
10. BxoaHoil KOHTPOJIb 1 1
CucreMbl. KOMIIOHEHTBI CUCTEMEBI M UX B3aUMOJIEHCTBHE. https://resh.edu.ru/subject/19/11/
11. | CuctemHslif 3¢ dexT. YnpapieHue Kak HHPOPMALMOHHBIH 1
nporecc. ObpaTHas CBsI3b




https://resh.edu.ru/subject/19/11/

12. Moenu u MOJIETMPOBAHUE
13. Ipadbi https://resh.edu.ru/subject/19/11/
14. Pelteniie 3a1a4 ¢ MOMOIIBIO rpadoB https://resh.edu.ru/subject/19/11/
15. Tlepenbs https://resh.edu.ru/subject/19/11/
16. OCHOBBI T€OPHH HI'D https://resh.edu.ru/subject/19/11/
17 [IpakTuueckast padota o Teme "TIoucK BHIUTPHIITHOM https://resh.edu.ru/subject/19/11/
' CTpaTeruy B Urpe ¢ NoJHOoN nHpopMarumeir”
18. | CpencTBa HCKYCCTBEHHOTO HMHTEILIEKTA https://resh.edu.ru/subject/19/11/
19 [IpakTuueckast pabota o tTeme "Cpencraa https://resh.edu.ru/subject/19/11/
' HWCKYCCTBEHHOTO MHTEJIeKTa"
20. [ToaroroBka K KOHTPOJILHOM paboTe
21 KonTponbnas pabora no pazzaeny «Teopernueckue
' OCHOBBI UH(POPMATUKI
®opmanuzanys noHATUA aroputMma. Mammaa TrropuHra https://resh.edu.ru/subject/19/11/
22. KaK yHMBEpcaJlbHast MoJelb Bbluncienuil. Tezuc Yépua—
Trropunra
23 [TpakTuyeckas pabdora no Teme "CocTaBiieHHE POCTON https://resh.edu.ru/subject/19/11/
" | mporpaMMmbl it MamuHbl TeropuHra
24, Marmuaa Tlocta https://resh.edu.ru/subject/19/11/
o5 Hopmarbibie anropudmsr Mapkosa https://resh.edu.ru/subject/19/11/
26. | AJTOpUTMHMYECKH HEpa3pelIMMBbIe 3aauu. 3agada https://resh.edu.ru/subject/19/11/




octaHoBa. HeBO3MOKHOCTh aBTOMATHYECKOM OTIIAIKH

nporpamm
27 CII0KHOCTE BEIUMCIICHHUI https://resh.edu.ru/subject/19/11/
28 [Torck mMpoCTHIX YKCelT B 3aJaHHOM JIMANla30HE C https://resh.edu.ru/subject/19/11/
MMOMOTIIBIO AJITOPUTMa «PeNIeTo DparocheHar
29 [Tpaktuueckas padota o reme "Ilouck MPOCTHIX YKUCET B https://resh.edu.ru/subject/19/11/
3aJJaHHOM Auarnasone"
30 MHoropa3psiiHbI€ LIeJIbI€ YNCIIa, 3aa491 ITUHHON https://resh.edu.ru/subject/19/11/
apuMETUKHI
31 [IpakTruueckas paboTa o Teme "Peanuzainus BEIYUCICHUN https://resh.edu.ru/subject/19/11/
C MHOTOPa3psAIHBIMU YHCIaMu"
CrnoBapu (accolMaTUBHBIE MAaCCUBBI, OTOOPaKEHMSI ). XOIII- https://resh.edu.ru/subject/19/11/
32. | Tabmuipl. [TocTpoenne andaBUTHO-YACTOTHOTO CIOBApS
JUISL 33JaHHOT'O TEKCTa
33 [IpakTruueckas padota o Teme "llocTpoenue andaBUTHO- https://resh.edu.ru/subject/19/11/
YaCTOTHOI'O CJIOBaps JJIs 3a/IaHHOTO TeKCTa"
AmHanm3 TekcTa Ha €CTECTBEHHOM s3bIKe. BrifeneHue https://resh.edu.ru/subject/19/11/
34. | mocnenoBaTeNbHOCTEH Mo madnoHy. PerynspHeie
BbIpakeHusl. YacTOTHBIN aHAIN3
35, [IpakTuueckas paboTa o Teme "AHain3 TEKCTa Ha https://resh.edu.ru/subject/19/11/
€CTECTBEHHOM S3bIKe"
36. Creku. AHanu3 NPaBUILHOCTH CKOOOYHOTO BBIPAKEHHS https://resh.edu.ru/subject/19/11/
37, Brruncnenue apugmMeTnyeckoro BeIpaskeHusl, https://resh.edu.ru/subject/19/11/
3aMMCaHHOTO B MOCT(HUKCHOM Popme
38, IIpakTuyeckas padora no teme "Brruncienue https://resh.edu.ru/subject/19/11/

apI/I(bMeTI/I‘-ICCKOI“O BBIPAXKCHUS, 3alIUCAHHOTO B




nocTpukrcHoi hopme"”

Ouepenu. Mcnosib30Banue ouepeau Ajasi BpEMEHHOTO

https://resh.edu.ru/subject/19/11/

39.
XpaHEHUsI TaHHBIX
40 [TpakTuueckas padota o teme "lMcnonp3oBanue https://resh.edu.ru/subject/19/11/
ouepenn"
HepeBbs. Peaninzanus aepeBa ¢ TOMOIIBIO CChUIOYHBIX https://resh.edu.ru/subject/19/11/
41. CTpYKTYp. J\BonuHble (OuHapHbie) nepeBbs. [locTpoenue
JiepeBa Ui 3aJJaHHOTO apu(METHUYECKOTO BBIPAKEHUS
42, [TpakTuueckas padota o Teme "Vcnonp3oBaHue JEPEBHEB https://resh.edu.ru/subject/19/11/
JUIS BBIYMCIIEHUS apu(PMETHYECKUX BhIpayKeHU"
43, PexypcuBHBIEC anropuT™MbI 00X0/1a AepeBa. https://resh.edu.ru/subject/19/11/
Hcnonb3oBaHue cTeka v odepeau uist 00xo1a qepeBa
m PexypcuBHBIEC anropuT™MbI 00X0/1a AepeBa. https://resh.edu.ru/subject/19/11/
Hcnonb3oBanue cTeka U ouepeau s 00xoaa qepeBa
AnroputMmsel Ha rpadax. [loctpoeHre MUHUMATIBLHOTO https://resh.edu.ru/subject/19/11/
45, OCTOBHOTO JI€pEBA B3BELLIEHHOT'O CBSI3HOTO
HEOPHUEHTUPOBAHHOTO rpada
46. O6xo0x rpada B rimyouny. O6xos rpada B MIUPUHY https://resh.edu.ru/subject/19/11/
47 KonnuecTBo pa3nuuHbIX MyTell MEXAYy BepIIMHAMU https://resh.edu.ru/subject/19/11/
OPUEHTHUPOBAHHOTO AIMKINYECKOTO rpada
48, Asroput™ JIeHKCTpBL. https://resh.edu.ru/subject/19/11/
[IpakTuyeckas paborta no Teme "Bbruncienue 1IMHBI https://resh.edu.ru/subject/19/11/
49. | xparyaimiero myTH MeXIy BepIinHaMu rpada (alIroputm
JlelikeTpbr)"
50. Anropury ®oiia—Yopiamia https://resh.edu.ru/subject/19/11/




3a£[aq1/1, pemacMbIC C MIOMOIIBIO JTHHAMUYCCKOTO

https://resh.edu.ru/subject/19/11/

51.
MIPOrPAMMHUPOBAHMS: BBIYMCICHUE PEKYPCUBHBIX (DYHKITUH
[TpakTudeckas padbora o teme "Berancnenue https://resh.edu.ru/subject/19/11/
52. PEKYPCUBHBIX (QYHKIUI C OMOIIIBIO TUHAMHUYECKOTO
MIpOrpaMMUpOBaHUs"
53 3aiauu, penraeMbie ¢ TOMOIIBIO TMHAMHUYECKOTO https://resh.edu.ru/subject/19/11/
' MPOrPaMMHUPOBAHUS: MOJCYET KOJINYECTBA BAPUAHTOB
[Ipaktruueckast padota o teme "lIloacuér konmaecTBa https://resh.edu.ru/subject/19/11/
54, BapUaHTOB C IIOMOIIBI0 INHAMUYECKOTO
MporpaMMupoBaHus"
55 3agauu, peraeMbie ¢ TOMONIIBI0 TMHAMAYECKOTO https://resh.edu.ru/subject/19/11/
' MIPOrpaMMHUPOBAHUSA: 3a1a4M ONTUMU3ALIMHI
56. | IToaroToBKa K KOHTPOJBHOM paboTe https://resh.edu.ru/subject/19/11/
57. KonTtponbHas padota 3a 1 momyroaue
58 [Tonsatue o mapagurmax nporpamMmMupoBanus. O630p https://resh.edu.ru/subject/19/11/
" | SA3BIKOB IIPOrPAMMHPOBAHUSI
59 [TonsaTre 06 0OBEKTHO-OPHUESHTUPOBAHHOM https://resh.edu.ru/subject/19/11/
' [IpOrpaMMHUpPOBaHUU
60. OO0bekTh U Kiaccsl. CBOMCTBA U METOALI OOBLEKTOB https://resh.edu.ru/subject/19/11/
61. OOBEKTHO-OpUEHTHPOBAHHBIN aHATN3 https://resh.edu.ru/subject/19/11/
62 IIpakTtuyeckas pabdora no teme "Mcnonp3oBaHre TOTOBBIX https://resh.edu.ru/subject/19/11/
" | kmaccos B mporpamme”
63 PazpaboTka nporpamm Ha OCHOBE OOBEKTHO- https://resh.edu.ru/subject/19/11/

OPUCHTHPOBAHHOT'O IMMOAXO0Aa




[Ipaktudeckas padora "PazpaboTka mpocToi MporpaMMel

https://resh.edu.ru/subject/19/11/

64. | 1
C UCIOJIb30BAaHUEM KJIACCOB
65 WNuxkancynsuus. [Ipaktudeckas paboTa 1o teme 05 https://resh.edu.ru/subject/19/11/
' "PazpaboTka Kinacca, UCTIOIB3YIONIEr0 HHKATICYIISIIHIO" '
66. Hacuenosanue. [Tomamopbusm https://resh.edu.ru/subject/19/11/
IIpakTiueckas padora o reMme "Paspaborka nepapxuu https://resh.edu.ru/subject/19/11/
67 P p P pap 1
KJ1accoB"
Cpensl OsICTpOI pazpadboTky mporpaMM. IIpoekTupoBanne https://resh.edu.ru/subject/19/11/
68 P poHU pasp porp p P
" | wuHTepdeiica moab30BaTENS
69. | IlpoekTuposanue uHTEepdeiica Moap30BaTENS https://resh.edu.ru/subject/19/11/
20 Hcnonb30BaHuE TOTOBBIX YIPABISEMBIX JJIEMEHTOB IS https://resh.edu.ru/subject/19/11/
" | mocrpoeHus uHTEpdetica
7 [IpakTrueckas paboTa o Teme "Pa3paboTka mporpaMmsi ¢ 1 https://resh.edu.ru/subject/19/11/
" | rpadpuueckum uHTEpdEiicom”
72. | H3yueHue BTOPOro s3bIKa MPOTPAMMHPOBAHUS https://resh.edu.ru/subject/19/11/
73. | H3yueHue BTOPOTO sI3bIKa MPOTPAMMHUPOBAHUS https://resh.edu.ru/subject/19/11/
74. [ToaroroBka K KOHTPOJILHOM paboTe https://resh.edu.ru/subject/19/11/
25 KonTponsHas paborta o teme «OCHOBBI 0OBEKTHO-
' OPUEHTHUPOBAHHOTO MTPOTPAMMHUPOBAHUS»
76. DTanbl KOMIBIOTEPHO-MATEMATUUECKOTO MOJIETUPOBAHUS https://resh.edu.ru/subject/19/11/
77 JuckpeTusanus npu MaTeMaTHYECKOM MOJIETUPOBAHUH https://resh.edu.ru/subject/19/11/

HCTMIPCPBIBHBIX MPOLCCCOB. MO):[eJ'II/IpOBaHI/Ie JABHIKCHUA




[IpakTuyeckas padora o Teme "MoaenupoBanue

https://resh.edu.ru/subject/19/11/

78. " 1
JIBYKEHUS
MogenupoBanue Ouosiornueckux cucreM. [Ipakruueckas https://resh.edu.ru/subject/19/11/
79. | pabora o reme "MoaenupoBaHue OUOJIOTUYECKUX 0.5
cucteM"
80 MareMmaTtudeckue MOAEIIN B SKOHOMHUKE. https://resh.edu.ru/subject/19/11/
' BrruucnurenbHbie SKCIEPUMEHTHI ¢ MOJICTISIMU
BepostaHocTabeie Monenu. [IpakTrdeckas paboTa 1o Teme https://resh.edu.ru/subject/19/11/
81. "MMUTalIMOHHOE MOJICIIMPOBAHUE C TOMONIBIO METOAA 0.5
Momnre-Kapno"
82. | KoMIIBIOTEpHOE MOJICITHPOBAHNE CHCTEM YIPABICHHS https://resh.edu.ru/subject/19/11/
83. | OO6paboTKa Pe3yabTaTOB IKCIEPHMEHTA https://resh.edu.ru/subject/19/11/
84. | TaGnuunble (peNsALHOHHbIE) 6a3bl JAHHBIX https://resh.edu.ru/subject/19/11/
[Touck, copTrpoBKa ¥ GUIBTPALUS TaHHBIX. 3aIIPOCHl Ha https://resh.edu.ru/subject/19/11/
85. BBIOOPKY JAHHBIX. 3aMPOCHI C MapaMeTPaMHU.
Brruucnsembie nosis B 3anpocax
86 [TpakTrueckas padota o Teme "PabdoTa ¢ rotoBoi 6a3oi 1 https://resh.edu.ru/subject/19/11/
" | gaHHBIX"
87 MHuoroTabanuHbie 0a3bl JaHHBIX. TUIBI CBSI3EH MEXKITY https://resh.edu.ru/subject/19/11/
' tabnumamu. Bremauii kinrod. L{emocTHOCTh 6a3bl JaHHBIX
88 [Ipaktuyeckas pabora no teme "Pa3paboTka 1 https://resh.edu.ru/subject/19/11/
' MHOTOTa0IMYHOM 0a3bl JaHHBIX"
89. 3ampockl K MHOTOTAOIMYHEIM 0a3aM JaHHBIX https://resh.edu.ru/subject/19/11/
90 [IpakTudeckas pabota mo Teme "3anpocsl K 1 https://resh.edu.ru/subject/19/11/

MHOTOTA0IUYHON 0a3e naHHBIX"




https://resh.edu.ru/subject/19/11/

91. | SI3bIk ympaBneHus qaHHbIME SQL
92 [TpakTrdeckas pabota 1o Teme "Y1papieHUe JaHHBIMHE C https://resh.edu.ru/subject/19/11/
" | momousio a3bika SQL"
93. | HepensuuroHnHble 0a3bl JaHHBIX. DKCIEPTHHIE CUCTEMBI https://resh.edu.ru/subject/19/11/
94. | TloAroToBKa K KOHTPOILHOI paboTe https://resh.edu.ru/subject/19/11/
95 KonTponsnas paborta no temam «KommnbrorepHo-
" | MaremMaTHYecKOe MOJEIUPOBaHUE» U «basbl TaHHBIX»
06. VIHTEpHET-TPHIIOKEHTST https://resh.edu.ru/subject/19/11/
[TonsiTue 0 cepBepHOM M KIMEHTCKOM YacTsaX cailTa. https://resh.edu.ru/subject/19/11/
97. TexHONOrus «KIMEHT — CEPBEP», €€ TOCTOMHCTBA U
HEJOCTATKH
08. OcHoBuI 5361ka HTML https://resh.edu.ru/subject/19/11/
99 [IpakTuueckas padota o teme "Co3aaHne TEKCTOBOM BeO- https://resh.edu.ru/subject/19/11/
' crpaHuip"
100.| OcroBs s361ka HTML https://resh.edu.ru/subject/19/11/
101.| OcuoBs s361ka HTML https://resh.edu.ru/subject/19/11/
IIpakTtnyeckas padora no teme "Co3naHue BeO-CTpaHULBL, https://resh.edu.ru/subject/19/11/
102.| BkiIHOUarOlIe MyJIbTUMEAUNHBIE 0OBEKTHI (PUCYHKH,
3BYKOBBI€ JaHHbIE, BH]IE0)"
103.| OcHoBbI KackaaHbIX Ta0Omui cTuieit (CSS) https://resh.edu.ru/subject/19/11/
104 IIpakTtrnyeckas padora o teme "OdopmieHre CTpaHULIbI ¢ https://resh.edu.ru/subject/19/11/

IMOMOIILIO KACKAIHBIX TaOJIHUI] CTHIIEH"




https://resh.edu.ru/subject/19/11/

105.| Cuenapun Ha si3piKe JavaScript
106.| Crenapun Ha s3bIKe JavaScript https://resh.edu.ru/subject/19/11/
107.| DopmsI Ha BeG-cTpaHHUIIe https://resh.edu.ru/subject/19/11/
[TpakTuueckas padota o teme "OOpaboTKa JaHHBIX https://resh.edu.ru/subject/19/11/
108. 1
hopm”
100, Pazmemnienune BeG-caiiToB. Ycimyra XxocTuHra. 3arpyska https://resh.edu.ru/subject/19/11/
(haiinoB Ha calT
KagpupoBanue. McnipaBieHne nepCneKTHBEI. https://resh.edu.ru/subject/19/11/
110.| I'mctorpamma. Koppekiusi ypoBHEH, KOPPEKIIMS LIBETA.
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
BBoa m300pakeHui ¢ HICTIOJIb30BaHUEM PA3TUIHBIX https://resh.edu.ru/subject/19/11/
111.| uudposbix ycTpoiicTs. [IpakTrdeckas pabora mo reme 0.5
"O6paboTka 1udpoBsIx GpoTorpadpuii”
12, Peryms. Pabora ¢ obnactsamu. @unbsTpsl. [IpakTuyeckas 05 https://resh.edu.ru/subject/19/11/
pabora mo Teme "Petymb nudposbix pororpadmii”
113 MHuorocrnoitabie n300pakeHus. TekcToBbIe ciion. Macka https://resh.edu.ru/subject/19/11/
cnosi. Kananel. CoxpaneHnue BblIeTIEHHON 00nacTu
114, [IpakTrueckas padoTa o Teme "MHOTOCIOWHBIC 1 https://resh.edu.ru/subject/19/11/
n3o0paxxkeHus"
[ToaroroBka ummrocTpamuii st Be6-calToB. https://resh.edu.ru/subject/19/11/
115.| TIlpaktuueckas pabota 1o reMe "AHUMHUPOBAHHBIE 0.5
n300pakeHus"
116, Bekrophas rpaduka. Bekropuzamnus pacTpoBbIxX https://resh.edu.ru/subject/19/11/
M300paxKeHH
117.| Tlpaktuueckas pabora no Teme "Bekropnas rpaduxa” 1 https://resh.edu.ru/subject/19/11/




IIpuHIUNIEI TOCTPOEHUSA U PEAAKTUPOBAHUA TPEXMEPHBIX https://resh.edu.ru/subject/19/11/

118 p |y p P Y P 1

| Momenei
119 [TpakTuaeckas padora o teme "Co3naHue mpoCThIX 1 1 https://resh.edu.ru/subject/19/11/

| TpEXMepHBIX MOzenen"
120.| Cerounble Mosien. Martepuansl 1 https://resh.edu.ru/subject/19/11/
121, Tlpaktuyeckas pabota o reme "CeTouHble Moiean" 1 1 https://resh.edu.ru/subject/19/11/
122.| MopennpoBaHre HCTOYHUKOB OCBeIlIeHUs. Kamepsl 1 https://resh.edu.ru/subject/19/11/
123.| Tlpaktuueckas pabota o treme "Pennepunr" 1 1 https://resh.edu.ru/subject/19/11/
124.| AnpautuBHBIE TeXHOJOTUH (3D-ipUHTEPHI) 1 https://resh.edu.ru/subject/19/11/
195 [TonsiTue 0 BUPTYyAJIbHOM PEATLHOCTU U JOTIOJTHEHHON 1 https://resh.edu.ru/subject/19/11/

'| peanbHOCTH
126 [ToBTOpeHue u 06obmenne n3ydenHoro B 11 kmacce. 1

| Hudopmarys 1 HHGOPMAIIMOHHBIE TPOIIECCHI
127 [ToBTOpenue u o6obmenne n3ydenHoro B 11 kmacce. 1

| MogenupoBanue
198 [ToBTOpenue u 06061menue n3yueHHoro B 11 kiacce. 1

| DyeMeHTHI TEOPUH AIITOPHUTMOB
129. TloaroToBka K KOHTPOJIbHOI paboTe
130.| HrtoroBas KOHTpOJbHas paboTa 1 1

IToBTOpenue u o6o0menue n3ydeHHoro B 11 kmacce.

131, ANropuTMBI M CTPYKTYpBI JIAHHBIX 1
132.| IloBTOpenue n 0606meHne n3yuyeHHoro B 11 kmacce. 1




OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHPOBAHUS

[ToBTOpenue u 06061meHne n3yueHHoro B 11 kiacce.

133.| KoMmboTepHO-MaTeMaTHUECKOE MOJICTMPOBAHUE 1
[ToBTOpenue u 06061menue n3yueHHoro B 11 kmacce. bazbl
134. JTAHHBIX 1
[ToBTOpenue u 0606menue n3yyeHHoro B 11 kiacce. Be6-
135. | caifTer 1
[ToBTOpenue u 06061meHne n3yyeHHoro B 11 kiacce.
136. KommbrotepHast rpaduka 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 36.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Undopmatuka (B 2 yactsx), 10 kiacc/ [omsikos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCTHI0O « BMTHOM. JlaGopaTtopust
3HaHMI»; AKIIMoHepHOoe obuiecTBo «M3narenscTBo «IIpocBenienue

* Undopmatuka (B 2 yactsx), 11 kiacc/ [omsikos K.1O., Epemun E.A.,
O61ecTBO ¢ orpanndeHHON 0TBeTCTBEHHOCTHI0O « BMTHOM. JlaGopaTtopus
3HaHMI»; AKIIMoHepHoe obmiecTBo «M3narensctBo «IIpocBenienue

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA
Mertoaudeckoe nocooue k yueonukam Mudopmarnka: 10-11-e kmaccor:
6azoBbiii 1 yrayonéunsiii yposuu / K. FO. ITonsikos, E. A. Epemus.
AxtumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/



