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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no undopmartuke (yriayOiaEHHBIH YpOBEHb) Ha YPOBHE CPEIHETO
oOmrero oOpa3zoBanus pazpaboTaHa Ha OCHOBE TPEOOBAHMI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeJbHOM MpOrpamMMbl  CpelHEero ofmero o00pa3oBaHus,
npeacraBieHHbix B ®I'OC COO, a Takxke QenepanpbHoil pabodeil mporpammbl
BOCTIUTAHUS.

[Iporpamma no uHdopmaTrke Aa€T MpeacTaBlIeHUE O LEAX, 00IIel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS OOy4YaIOIIMUXCS CPEACTBAMHU y4eOHOTO MpeIMeTa
«Uudopmarukay Ha yrayON€HHOM ypOBHE, YCTaHABIMBaeT 00sM3aTEIbHOE
IPEAMETHOE COJIEpKaHUE, NMPEAYCMATPUBAET €ro CTPYKTYPUPOBAHUE MO pa3AesiaM U
TeMaM Kypca, ONpeAessieT paclpeaesieHue ero no kiaccam (rojaM u3ydeHus ), Jact
IPUMEPHOE pacHpeeieHne y4eOHbIX 4acoB IO TEMaTHYECKUM paszienaM Kypca U
pekoMeHayeMylo (MPUMEPHYIO) IMOCJIEOBATEIbHOCTh MX H3Y4YEHHs C Y4€TOM
MEXMPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKM Y4YeOHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIIMXCS.

[TporpamMmMa no uH(poOpMaTHKE ONpENeisieT KOJWYECTBEHHbIE M KAau€CTBEHHBIE
XapaKTEPUCTUKHN Y4eOHOr0 MaTepHralia JJisi KaXa0ro rofa U3y4eHusl, B TOM YUCIIe AJis
COJICP)KATENBHOTO  HATNOJHEHHWsI PA3HOTO BUAA KOHTPOJS  (MIPOMEKYTOUHOMH
aTTecTaluu 00ydYalolUXCs, BCEPOCCUNCKUX MPOBEPOUYHBIX padOT, TOCYIapCTBEHHOMN
UTOroBoM arrectanuu). lIporpamma mo wuHbOpMaTHKE SBISETCS OCHOBOW s
COCTaBJICHUSI aBTOPCKMX Y4Y€OHBIX MpOorpaMM U Y4eOHUKOB, TMOYPOYHOIO
TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYITHOCTh  MH(POPMATHUKM  KaK HAyYHOW  JUCUUIUIMHBI,  H3ydYaromien
3aKOHOMEPHOCTH MPOTEKaHUsS M BO3MOXXHOCTH aBTOMAaTU3aLMU MH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  O0JacT  TNpPUMEHEHUS  WHGOOPMATHUKU,  TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHGOpPMATUKH W HMH(DOPMAITMOHHOM
JESITEIIBHOCTH.

Kypc undopmatuku juisi ypoBHS CpeaHEro OOIIero oOpa3oBaHUs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONH TMOATOTOBKH OOYYalomMXcs B 00JacTu
uHPOPMATUKUA U MUH(DOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha
coJiep)kaHue Kypca MHPOPMATHKH YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS W OTBIT
MOCTOSTHHOTO MPUMEHEHHS] THPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HaET
TEOPETUICCKOE OCMBICIICHNE, HHTEPIIPETAIIUIO U 0000IIEHNE STOTO OIbITA.

Pesynpratel  yrayOn€HHOTO  ypOBHS  WM3Y4YeHHs  y4eOHOro  mpeameTa
«Mapopmatukay  OpPUEHTHUPOBAHBI HA  MOJy4YEHUE  KOMIIETEHTHOCTEH s



nocyenyrouied npodeccuoHaIbHOM NEeATeTbHOCTH KaK B paMKax JaHHOU MpeaMETHON
00J1aCTH, TaK ¥ B CMEKHBIX C Hel 00acTax. OHM BKIIIOYAIOT B CE0S:

OBJIQJICHUE KJIIOUEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JaHHasi MpeAMeTHas oO0JacTh, PACIO3HABAHUE COOTBETCTBYIOIIHUX UM
MPU3HAKOB U B3aUMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHbIE MOAXOIbI K
U3YUYEHUIO ABJICHUM, XapaKTEPHBIX JJIs1 U3y4aeMoOi MpeaMETHON 00IacTH;

YMEHHE peliaTh TUMOBIE MPAKTUYECKUE U TEOPETUUECKUE 3a]]aUH, XapaKTEPHbIC
JUISl UICTIOJIb30BAHUS METOJIOB U MHCTPYMEHTApUs JAaHHOW MPEAMETHOM 00J1acTH;

HaJIM4Ke PEICTABICHUHN O TaHHOM MPeAMETHOM 00J1aCTH KaK 1eJIOCTHON Teopuun
(COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3SX CO CMEKHBIMU OOJIACTSIMU 3HAHUM.

B pamkax yriyOonéHHOro ypoBHS HM3y4YeHHS HWH(OPMATUKH 00ECIIeYHBACTCS
LeJICHANPABICHHAs] MOJArOTOBKA OOYYalOIIMXCA K NPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anusXx  MpOPECCHOHAILHOIO  00pa3oBaHUsl MO  CHCIHAIBHOCTSM,
HEIMOCPEJICTBEHHO CBS3aHHBIM C  IUGPOBBIMU  TEXHOJIOTHSIMHU, TaKUM Kak
nporpaMmHasi WHXKeHepusi, HHQOpMalMoHHAash 0e30MacHOCTh, HH(POPMAIMOHHBIC
CUCTEMBbI U TEXHOJIOTHH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIBIITNE JaHHBIC U MAIIUHHOE
oOy4eHHe, TPOMBIIUICHHBIA HMHTEPHET BEIIe, HCKYCCTBEHHBIH HWHTEIUIEKT,
TEXHOJIOTUH OE€CTIPOBOIHOM CBSI3U, pOOOTOTEXHUKA, KBAHTOBBIC TEXHOJIOTUH, CUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOJIOTUU BUPTYaIbHOM U JOMOJHEHHOW PEaTbHOCTEN.

OcHoBHast 1enb u3ydeHUs ydyeOHoro mnpeamera «MHpopmaruka» Ha
yIIIyOJIEHHOM YPOBHE CpeIHEro o0IIero o0pa3oBaHusi — 00eCleueHe TabHEUIIIero
pPa3BUTHS UHPOPMAITMOHHBIX KOMIIETEHIIUM 00yUYaroIerocsi, ero rOTOBHOCTH K KU3HU
B YCIOBHUSIX pa3BUBAIONIErocss WHOOpPMAIMOHHOrO OOIEecTBa M BO3pacTaloIIeh
KOHKYPEHIIMU Ha PBhIHKE Tpyaa. B cBs3u ¢ atuMm usydenune mHdpopmatuku B 10-11
KJIaccax JOJHKHO 00eCIEeYUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO Ha MOHUMAHUU POJU
uHpopMaTUKHA, UHPOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX  TEXHOJOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMUPOBAHHOCTh yMEHUM pasznuuarth (AKTBI W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIIEHUBAHUS U CBSI3b KPUTEPHEB
C OMpeneNéHHON CUCTeMOW IIEHHOCTEH, MPOBEPATh HA JIOCTOBEPHOCTh M 0000IIaTh
uH(dOpMAITHIO;

c(hOpMUPOBAHHOCTh MPEJICTABICHUHN O BIUSHUM UH(HOPMAIIMOHHBIX TEXHOJIOTHI
Ha JKM3Hb YeJlOBeKa B OOLIECTBE, MOHMMAaHUE COLUAIBHOTO, 3KOHOMHYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOIHOTO, IPrOHOMHYECKOTO,
MEJUITUHCKOTO U (DU3UOJIOTHUECKOTO KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

MPUHATHE TPABOBBIX M ITUYECKUX ACIEKTOB WH(OPMAIMOHHBIX TEXHOJOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IaHWE M HCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHEe HH(OpMAIUY;
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CO3JaHHE YCIOBUM MJig Pa3BUTHS HABBIKOB Y4YE€OHOH, NMPOEKTHOW, HAy4HO-
MCCJIEIOBATENbCKOW M TBOPYECKOM JEATEIbHOCTH, MOTHUBAaUMU OOy4YaAIOIIMXCA K
CaMOpa3BUTHIO.

B copepxxanun yudeOHoro mnpenmera «MHbopmaTHka» BBIIEISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢ppoBassi rpaMOTHOCTB» TIOCBAIIEH BONPOCAM  YCTPOMCTBA
KOMITBIOTEPOB U IPYTHUX 3JEMEHTOB U(POBOr0 OKPYKEHNUS, BKIIOYask KOMIIbIOTEPHBIE
CEeTH, HCIIOIb30BAHHUIO CPEJICTB OINEPAIIMOHHON CUCTEMBI, paboTe B cetu MHTEpHET U
UCITIOJIb30BAHUIO HHTEPHET-CEPBUCOB, MHPOPMALIMOHHOM 0€30MacHOCTH.

Paznen «Teoperudyeckue OCHOBbI HHMOPMATHKM» BKIIOYaeT B cels
NOHATUWHBIN anmapaT WHGOPMATUKU, BOMPOCH KOJWPOBAHUA HH(POPMAIIHH,
u3MepeHus HUHPOPMAIMOHHOTO O00bEMA JaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Pa3nen «AJaropurMbl M NPOrpaMMHMPOBAHHE» HANpPABJIEH Ha pPAa3BUTHE
JITOPUTMUYECKOIO MBILIUICHUS, pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CIIOKHOCTH,
(opMHpOBaHWE HABBIKOB peAM3allMd MPOTpaMM Ha S3bIKax MPOrPaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(pOpMAMOHHBIEC TEXHOJOTMU» MOCBSIIEH BOIIPOCAM ITPUMEHEHUS
MH(POPMAILIMOHHBIX TEXHOJIOTUH, pEaJu30BaHHBIX B MPHUKIAJHBIX MPOrPAMMHBIX
NPOAYyKTax M HMHTEPHET-CEpBUCAaX, B TOM YHWCIE B 3a/Jadax aHalIu3a JIaHHBIX,
UCIIOJIb30BAaHUIO 0a3 JTaHHBIX W 3JIEKTPOHHBIX TAOJIUI] JJIsl PELIEHUsS MPUKIIATIHBIX
3ajay.

B mnpuBeaéuHom panee coaepkaHuu yudeOHoro mnpenmera «MHdopmaTtrkan
KypPCHBOM BBIJIEJICHBI JOTIOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 0053aTEIbHYIO
nporpamMmy OOyYeHHsl, HO MOTYT OBbITh MPEIOKEHBbl I U3YYEHUS OTACIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOLTUMCH.

VYrnyOnéHHsli  ypoBeHb M3yueHUS HH(OPMATUKM PEKOMEHAYeTcs IS
TEXHOJOTMYECKOro  Mpouis,  OPUEHTUPOBAHHOTO  HAa  HHXKEHEPHYIO U
nHOOPMAITMOHHYIO Ccdepbl JeATeNbHOCTH. YTIyONEHHBIM YpPOBEHb HW3YUYCHUS
uH(popMaTUKU O00OecleurnBaeT: MOArOTOBKY OOyYarouuxcsi, OpHUEHTHPOBAHHBIX Ha
CHeUalbHOCTU B 00JacTM MHGOPMALMOHHBIX TEXHOJOTM UM HWH)XXEHEPHbIE
CHELUATbHOCTH, YYacTHE B IIPOEKTHOM M HCCIEIOBATENbCKON JEATEIbHOCTH,
CBSI3AaHHOM C COBPEMEHHBIMU  HAMNpaBlICHUSIMU  OTpacid  HH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTH, TOATOTOBKY K Y4YacTHIO B OJMMIIMAJAX U cAade
EauHoro rocy1apcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBarenbHOCTh U3YUEHHUSI TEM B MIPE/eiax OJHOIO roja 0O0y4eHHs] MOXKET
ObITh M3MEHEHA MO0 YCMOTPEHHUIO YUMUTENS MPHU MOJArOTOBKE paboyeil mporpaMMbl U
MIOYPOYHOTO IIJIaHUPOBAHMS.



OO6miee 4KMCIO 4acoB, PEKOMEHJIOBAHHBIX JJIs1 M3yueHHUs MHOOpPMATUKU — 272
yaca: B 10 knacce — 136 yacoB (4 gaca B Henento), B 11 knacce — 136 yacos (4 yaca B
HEJICITIO).



COJEP KXAHUE OBYUYEHUA
10 KITACC

Hugposasi rpaMOTHOCTH

TpeGoBaHus TEXHUKHU 0€30MIaCHOCTH ¥ TUTUEHBI PU pabOTE C KOMIBIOTEpAMU U
JPYTUMU KOMITOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHIUTIBEI PaOOTHI KOMITIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTHY€CKOE BBIOJIHEHUE MPOrpamMMsbl npoueccopoM. OnepaTuBHas,
MOCTOSTHHAs M JOJTOBpeMeHHass maMaTb. OOMEH JaHHBIMH C TOMOIIBIO IIIHH.
KoHTpomiepbl BHEMIHUX yCTPOUCTB. [IpsMON JOCTYN K MTaMSITH.

OCHOBHBIE TEHAECHIUNA PA3BUTHSI KOMIIBIOTEPHBIX TexHoyorui. [lapamnensHbie
BbIUHCIICHUA. MHOTONpO1ecCOpHbIE cucTeMbl. CynepkoMnblOTEphl. Pacnpenenénubie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIINX AaHHBIX. MoOWIbHBIE IU(PPOBBIC
YCTPOWCTBA W HUX pOJb B KOMMYHUKAUUsAX. BCTpOEHHBIE KOMIIBIOTEPHI.
MukpokoHTposuiepsl. POOOTH3MpOBaHHBIE TPOU3BOCTBA.

[TporpamMMHOe oOecnieueHrne KOMITBIOTEPOB M KOMIIBIOTEPHBIX cUCTeM. Bupbl
IpOrpaMMHOro obecnedeHus: M HX HazHayeHue. OCOOEHHOCTHM MPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX  ycTpoicTB. I[lapamiensHoe  mporpamMMHpOBaHUE.
CucremHoe mnporpammHoe obOecneueHue. OnepaloHHbIE CHCTEMBI. Y THIIUTHIL.
HpaiiBepsl ycTpoicTB. MHCTAMIAINS U JEWHCTAUISIHS MPOrPAMMHOTO 00ECTICUECHHS.

daitnoBbie cucTteMbl. [IpuHIUTIBI pa3MenieHuss U HMEHOBaHUS (ailioB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpymi (haisos.

[IporpammHoe obecnieueHue. JluneH3upoBaHue NpOrpaMMHOIO OOECTICUCHUS U
udpoBbix pecypcoB. [IponpuerapHoe u cBOOOJIHOE MpPOrpaMMHOE OOECIEUEHHUE.
KommMmepueckoe 1 HEKOMMEpPUYECKOE MCMOIb30BaHUE MPOrPAMMHOI0 OOecTeueHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickont ®enepanum 32  HENPABOMEPHOE HCIOJB30BAHHE ITPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpuHLIMOBI TOCTPOEHUSI W alllapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
CerteBbie npoTokosibl. Cets UnHTEpHET. Anpecanus B cet MHTepHer. [IpoTOKOBI
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetn ¢ momouipio Macok mnoacerei. CereBoe
aaMUHUCTpUpoBaHue. lloilydeHne OaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamu4us CBSI3U C y3710M ceTH. OnpeaesieHne MapipyTa IBHKEHHS [TaKETOB.

Bunpet  nmestenbHocTM B ceth  MHTEpHeT. CepBucsl  MHTEpHETA.
['eonndopmanmonnsie cucteMbl. ['€oIOKalMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHU
(HampuMmep, JIOKalMsT MOOHWJIBHBIX TelIedOHOB, OIpeeieHue 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OPOHHUPOBAHNE OMUIETOB U TOCTHHHUIL.



['ocynapcTBeHHbIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColManbHbIE CETH —
OpraHu3alysl KOJUIEKTUBHOTO B3aUMOJICHCTBHS 1 0OMeHa qaHHBIMU. CeTeBOl 3THUKET:
npaBuia NOBEACHUS B KuOeprnpocTpaHcTse. [Ipobnema MOAIMHHOCTH NOJyYEHHOU
uHdopmaruu. OTKpbITBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W HKOHOMHYECKHE YIpO3bl, CBS3aHHBIE C UCIOJIb30BAHUEM
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONoruid. OO6mmme mnpoOiaeMbl 3alluThl
uHpopMaluu 1 nHpopMannoHHON 6e3onmacHocTU. CpencTBa 3auThl HHPOPMAIUH B
KOMIBIOTEpaX, KOMIBIOTEPHBIX CETAX U ABTOMATH3UPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obOecrieuenne nHGOPMAIMOHHON OE30MACHOCTH.

[IpenoTrBparnieHue HECaHKIIMOHUPOBAHHOTO JocTyna K JUYHOU
KOH(QUICHIMATBFHOW WH(GOpMAaIlMK, XpaHSIIEHCS Ha TMEePCOHAIBLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOE OOECHeYeHHEe U CIOCOObI
OopsObl C HHUM. AHTHUBUpPYCHBIE IporpaMMbl. OpraHu3anus JUYHOTO apXuBa
uHpopManuu. Pezepsaoe konuposanue. [laponabHas 3ammra apxusa.

Mudposanue nanHbix. CUMMETpUYHBIE U HecUMMeTpuuHble mKdpel. [udpsl
npoctoii 3amensl. Lndp Le3aps. [udp Bwxenepa. Anroputm mmdposanus RSA.

TeopeTuyeckne 0CHOBbI HHPOPMATUKHI

Wudpopmanus, nanHele U 3HaHusA. MHpopManumoHHbIE NpolLEcChl B NMPUPOAE,
TEXHHUKE U OOILECTBE.

HenpeprsiBHBIE ¥ OHUCKpETHBIE BEIWYMHBI W CHTHAIBL. HeoOxoaumocTh
JUCKpeTU3aluy  UHGOpMaIuK, TpeIHAa3HAYeHHOW I XpaHEeHWs, Nepeladyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JlBouuHoe  KoaupoBaHuEe. PaBHOMEpHbBIE M HEpPaBHOMEpHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alKMCaHHBIX C TIOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnoue ®@ano. [locTpoeHne 0THO3HAYHO JEKOIUPYEMBIX KOJOB C IIOMOIIBIO IEPEBa.
Enununel u3mepenus: xonudectBa uHpopmanmu. AnQaBUTHBIA MOAXOA K OICHKE
KOJIM4eCTBa HH(POPMAIIHH.

Cucrembl cuucieHus. Pa3épHyTas 3amuch ULENbIX M APOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuucieHus. (CBOWCTBa TO3WLMOHHOW 3alUCU  YHCIIA:
KOJIMYECTBO LU(p B 3alUCH, MPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAaHUE CUCTEMBI
CUMCIIEHUA. AJITOPUTM TIEPEBOJIa LIEJIOT0 Yuciaa U3 P-UYHOM CUCTEMbI CUMCIICHHS B
JECATUUHYI0. AJITOpUTM TiepeBoJa KOHEYHOM P-uuHOM 1poOu B JECATHUHYIO.
ANropuT™M mepeBoja 1eJIOT0 YUCHIa U3 JECATUYHON CUCTEMBbl CUMCIIeHUs B P-uunyto.
[lepeBoi KOHEUHOW JecATHYHOU Jpodu B P-munyto. JIBomuHas, BOCbMepUYHas U
HIECTHAIIATEpPUYHAS CUCTEMBl CUUCIICHUS, CBSI3b MEXIy HUMHU. ApudMeTHUecKue
ornepalyyd B TMO3UIIMOHHBIX CHUCTEMax CYHUCIEHUs. TpouyHas YypaBHOBELICHHAs
cUCTeMa CUHCIIeHUs. J[BONUHO-1ecATHYHAs] CUCTEMa CUUCIICHHUSL.

KomupoBanne TtekcroB. KommpoBka ASCIl. OnHobGaiiTHBIE KOAMPOBKH.
Cranmgapt UNICODE. Konuposka UTF-8. Onpenenenne nHhoOpMaliMOHHOT0 00bEMa
TEKCTOBBIX COOOIIICHUH.



KonupoBanue nzobpakenuit. Ouenka nHpopMarmoHHOro 00béMa rpaguiyeckux
JTAHHBIX TPU 33JaHHBIX Pa3peUICHUH M TIIyOMHE KOIWpOBaHUA LiBeTa. L[BeToBbIC
monenu. BektopHoe xonupoBanue. dopmatel rpaduueckux aiinos. Tpéxmepnas
rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka MHPOPMAMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUSI.

Anre6pa noruku. Ilonstue BbicKka3biBaHUsA. Brickas3biBaTenbHbIE (OPMBI
(mpeaukaTsl). KBaHTOPHI Cy1IeCTBOBAaHHS U BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOmuipl KUCTUHHOCTU. Jlormueckue BBIPAKEHUS.
Jlormueckue Tox1ecTBa. JJ0ka3aTeabCTBO JOTHYECKUX TOKIECTB C IOMOILBIO TaOJINIL
VCTUHHOCTH. Jlornueckue onepamuu 1 onepanuy HajJl MHOXECTBAMHU.

3aKkoHBl anreOpbl JIOTMKW. OKBHBAJICHTHbIE MPEOOpPa30BaHUS JIOTMYECKHUX
BBIpAKECHMI. Jlornyeckne ypaBHEHUSI U CUCTEMBI YPaBHEHHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIMI OT KoJindecTBa apryMeHToB. [1oyiHbIE cuCTEMBI TOrMUECKUX (YHKIIHI.

Kanonunueckue (bopmbl JIOTUYECKUX BBIPAKEHUU. CoBepliieHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMallbHbIE (OPMBI, aJNTOPUTMBI UX
HOCTPOEHHUS MO Ta0JIMLIE UCTUHHOCTH.

Jlornyeckne >neMeHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. llocTpoeHne cxeM Ha JIOTMYECKMX DJJIEMEHTax IIo
3aJlaHHOMY JIOTHUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS TIO
JIOTUYECKOMN CXEME.

[IpencraBnenne LENbIX YHCEN B MAMATH KOMIbOTEpAa. OrpaHM4eHHOCTH
JMana3oHa 4YHCeJ NpH OrPaHWYEHUM KoyiMuecTBa paspsaoB. IlepenosiHeHne
pa3psiiHON ceTku. be33HakoBble M 3HAKOBBIC JaHHBIE. 3HAKOBBIM OWUT. JIBOMYHBII
JOTIOJTHUTENbHBINA KOJI OTPULATEIBHBIX YHCEIL.

[TobutoBbie mnoruueckue omepanuu. Jlornueckuit, apudmeTndyeckui u
nukinyeckuit  capurd.  llludpoBanme ¢ momompio TOOUTOBOM — omepanuu
«uckimoyvaromee MJIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B MaMITH KOMITbIOTEpa. 3HaYaIlas 4acthb
U MOpSAOK yucia. JlnanazoH 3Ha4eHU BeleCTBEHHbIX yucen. [IpodnemMbl XpaHeHus
BEILECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHUEM KOJMYECTBA Pa3psaoB.
Brimonnenue omepanuii ¢ BEIIECTBEHHBIMH YHCJIAaMHU, HAKOIUICHHE OIIMOOK Npu
BBIYHCIICHUSIX.

AJITOPUTMBI U TPOrPpaAaMMHPOBaHUeE

OmnpeneneHrue BO3MOXHBIX PE3YJNbTaTOB PadOThl MPOCTEUIINX AJITOPUTMOB
YOPABJIECHHUS] WCHOJHUTEISIMUA M BBIUACIUTENBHBIX aIropuTMoB. OrmnpeneneHue
UCXOAHBIX JAHHBIX, IPH KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.



Oranbl penieHus 3anad Ha Komnbrorepe. VHCTpyMEHTaIbHBIE CpEICTBA:
TPAHCIATOP, OTJIATUUK, TPOGUINPOBIIMK. KOMIUIIAIMS 1 HHTEpIpETaLUsi IPOrpaMM.
BupryanbHble MalluHBI.

WuTerpupoBanHas cpena  pa3paboTkU. MeToasl  OTIAAKM  MPOTrpamm.
Hcnonp3oBanue TpaccUpoBOUHBIX Ta0Onuu. OTiagounslid BbeiBoA. [lomiarosoe
BBITIOJIHEHNE MTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJI0YMCIIEHHbIE, BEIIECTBEHHbIE, CAMBOJIbHBIC, JIornueckue. BerBienus. CioxHbIe
ycnoBus. Huknel ¢ ycnoBueM. llukibel 1mo nepemeHHoOW. B3ammozameHseMOCTb
pa3IMyHBIX BUAOB LUKIOB. HMuBapuanT 1ukia. CocTraBleHME LHUKIA C
MCITOJIb30BAaHUEM 3apaHee ONpPeNeIEHHOT0 MHBAPUAHTA LIUKJIA.

JlokymeHTHpOBaHue nporpamm. Mcnonb3zoBanne kommeHTapueB. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKLIMH JUJIS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKM HATYypaJbHBIX YHUCEJN, 3alMCAHHBIX B IO3ULIMOHHBIX
CUCTEMax CUHMCIICHUS: pa30MeHue 3alKiCy Yncia Ha OTAEIbHbIE IU(PbI, HAX0XKIECHUE
CYMMBI U TpOU3BeAeHUs TP, HAX0XKICHHE MAKCUMAJIbHON (MUHUMAJIBHON) U PBIL.

HaxoxaeHue Bcex MPOCTBIX 4YMCENl B 3aJlaHHOM aAuanaszoHe. IIpencraBieHue
yucia B BUJe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOpUTM OBICTPOrO BO3BEJEHUS B
CTEIICHb.

OOpaboTka aHHBIX, XpaHsAmMXcs B ¢ainax. TekcToBble U JBOUYHbBIE (Pailiibl.
daiinoBsie nepemeHHbIe ((haiisioBbie yKazaTenaun). Utenue u3 ¢aiina. 3anuch B ¢aidi.

Pa3ouenue 3agaun Ha nonazagaudd. [loanmporpammel (mpoueaypsl U (QYHKIHH).
Pexypcus. PekypcuBHbie 00BeKTHl ((pakrtanbl). PexkypcuBHbIE NpOUEAYpPHl U
¢ynkun. Mcnonb30BaHue cTeKka Al OpraHu3aliy peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW  OWMONMOTEKH  SI3bIKa  MPOTPAMMUPOBAHUS.
[ToaxntoueHne OUOIMOTEK MOAMPOrpaMM CTOPOHHHUX MPOU3BOAMTENEH. Moy IbHBIN
IPUHIUI TOCTPOCHMS IPOIPaMM.

Uucnennbie MeTObl. TOYHOE M TIPUOTMAKEHHOE pellleHus 3a1aun. YnucaeHHbIe
METOJIbl pElICHUs YpaBHEHUW: MeToj mepedopa, METOJ IOJOBHHHOIO JEJICHUS.
[IpubnmxEHHOE BBHIYUCICHUE [JIMH KpPUBBIX. BbluncieHue miomanaed duryp c
MOMOILBIO YHCIEHHBIX METO/I0B (METO/I MPSMOYTOJIbHUKOB, MeTO 1 Tpanenuii). [Touck
MakcuMyma (MUHMMyMa) (YHKIUU OJHOM NEPEeMEHHON METOJOM MOJOBHHHOIO
JEIEHUS.

OOpaboTka  CHMBOJIBHBIX  JAaHHBIX. BcTpoeHHble  QYHKUMH  A3bIKa
MpOTpaMMHUPOBAHUsS JIJIE 00pabOOTKH CHUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSIBJICHUI CUMBOJIA B CTPOKE, pa3OueHue
CTPOKM Ha CJIOBa MO MNpPOOETbHBIM CHUMBOJIAM, MOHMCK IMOACTPOKH BHYTPH JAHHOMN
CTPOKH, 3aMEHA HANJECHHOW MOJCTPOKU HA JIPYryIO0 CTPOKY. ['eHepaunus Bcex CIIOB B
HEKOTOPOM andasure, YAOBJIETBOPSIOIIUX 3a1aHHBIM OTpaHUYCHMSM.
ITpeoOpa3oBanue ynciaa B CUMBOJIBHYIO CTPOKY U 0OpaTHO.
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MaccuBbl W MOCNENOBAaTEIBLHOCTH  uucesl. Bbruncienne 0000MEHHBIX
XapakTepUCTUK 3JIEMEHTOB MAacCHMBA WJIM YHUCJIOBOM MOCIENOBATEIBHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHETO apu(PMETHIECKOTO, MHUHUMAJIHLHOTO M MaKCHMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YJOBJIETBOPSIOUIUX 3aJlaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOT0 3HAYEHHUs B MACCHUBE.

CoptupoBka onHOMepHOro Maccuba. IIpocTeie MeTOnBI COPTHPOBKH (METO[
y3bIpbKa, METOJ BEIOOpPA, COPTUPOBKA BcTaBkaMu). COpTUPOBKA CUsiHUEM. bpicTpas
copTupoBka MaccuBa (anroput™ QuickSort). /IBondHBIH TOWCK B OTCOPTHUPOBAHHOM
MacCHBE.

JIBymMepHble MacCUBBI (MaTpuilbl). AJTOPUTMBI 00pabOTKHU JIBYMEPHBIX
MacCCHBOB: 3aIll0JIHEHHE JBYMEPHOIO YHCIOBOTO MAacCHBa IO 3aJaHHBIM MpPaBHUIIAM,
MOUCK AJIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIUMCICHHE MaKCUMyMa (MUHHUMyMa) U
CyMMBI JJIEMEHTOB JBYMEPHOTO MACCHBA, II€PECTAaHOBKA CTPOK M CTOJIOIIOB
JBYMEPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TekctoBeiii mponeccop. PemaktupoBanne u (opmarupoBanue. IIposepka
opporpadun u rpammaruku. CpencrBa NOMCKA W aBTO3aMEHBbI B TEKCTOBOM
nporeccope. Mcnonb3zoBanue ctuieil. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaBienue. KomiekTuBHas paboTta ¢ JgokymMeHTamMu. WHCTpyMeHTHI
pELIEH3UpPOBaHUS B TEKCTOBBIX Iporeccopax. OOmnaunsie cepBuUCHl. JlenoBas
nepenucka. Pedepar. IlpaBuna 1uTHpOBaHUS HMCTOYHMKOB U O(DOpPMIICHUS
oubmmorpaduueckux cchuiok. OdopmiieHHE CHUcKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEDHOW  BEPCTKOM TEKCTAa. TEeXHUYECKHE CpEICTBa BBOJA  TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKHUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIC 3a7a4yd aHajdu3a JaHHBIX: MNPOTHO3UPOBAHMUE,
Kiaccu(ukanus, Kiactepuszalus, aHaau3 OTKJIOHeHui. IlocimenoBaTenbHOCTH
pelIeHus 3a7a4y aHalii3a JaHHBIX: COOp TMEPBUYHBIX JTAHHBIX, OYMCTKAa U OIICHKA
KauecTBa JIaHHBIX, BHIOOP /WM TIOCTPOCHUE MOJENH, MpeoOpa3oBaHME JIaHHBIX,
BU3yalN3allksl JTaHHBIX, WHTEPIIPETAlMs pe3yJbTartoB. lIporpaMmubie cpeacTBa u
WHTEPHET-CEPBUCHI Il 0OpaOOTKKM W MPEICTaBICHUS JaHHBIX. bosblive naHHBIE.
MammnHoe o0yuenue. HTenekTyanbHblil aHaIu3 TaHHbIX.

AHanmu3 JaHHBIX C TIOMOINBIO DJEKTPOHHBIX TAaONUIl. BhuncieHne Cymbl,
cpenHero apupMeTUYecKoro, HauOOJBINEro (HAMMEHBIIET0) 3HAYCHHs Hara3oHa.
Breruncnenue kodduiiieHTa KOPpENSUU  ABYX PSAAOB JOaHHBIX. [locTpoeHue
CTOJIOUATHIX, TMHEHYATHIX U KPYTrOBbIX auarpamM. [loctpoeHnue rpadukoB QpyHKIIHMA.
[TonOop nMuHUM TpeHaa, pelieHne 3a1a4 IPOTHO3UPOBAHUSI.

UucneHnHoe pelieHWe ypaBHEHWW C TIOMOIIBI0 ToAbopa  mapaMmerpa.
OntuMu3zanus Kak MOMCK HAWJTy4Iller0 pPElIeHUs] B 3aJlaHHBIX ycloBusX. LleneBas
byHkuus, orpannyeHus. JIokaibHbIe U TTI00ATBbHBI MUHUMYMBI LI€JI€BON (YHKIIUU.
Pemenue 3a1ay onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIuUII.
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11 KIIACC

Teopernueckne 0CHOBbI MHPOPMATHKHU

TeopeTnueckre TMOAXOABI K OLIGHKE KoJMW4ecTBa HH(GOpManuu. 3aKOH
apnutuBHocTH uHGpopmaruu. Dopmyna Xaptiu. WMudbopmarus u BEepOSATHOCTS.
®opmyia [llenHona.

Anroputmbl  ckatus JaHHbIX. AsroputM  RLE. Anroputv  Xaddmana.
Anroput™ LZW. ANTOpUTMBI CKaThs JAHHBIX C MOTEPSIMHU. Y MEHBIIEHHE TTyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC HUjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh mepelayd  JaHHBIX. 3aBUCHUMOCTb BpPEMEHH INepefadyd  OT
UH(POPMAILMOHHOTO 00bEMa JaHHBIX W XapaKTEpPUCTUK KaHaja CBs3U. [IpuyuHb
BO3HMKHOBEHUS OLIMOOK IIPU Niepeaaye NaHHbIX. Koabl, Mo3BOJsI0NIE OOHAPYKUBAThH
U HCHPABIATH OIIMOKM, BO3HUKAIONIME IpU TNepenade AaHHbIX. PaccrosHue
Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XsMMuUHra.

Cucrtembl. KoMIOHEHTBI cUCTEMBI U UX B3aumojeiicTBie. CucTeMHBIN 3P HeKT.
VYnpasienue kak nHGopMaMoHHbIN npouecc. OOpaTHas CBA3b.

Mopenn u mopenupoBanue. Llens monpennpoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM Ipoleccy, Lenu moaenupoBanusa. dopmanuzanus
NPUKJIAJAHBIX 337a4.

[TpencraBienue pe3yabTaToOB MOJCINPOBAHUS B BUIE, YAOOHOM JIJIsl BOCIIPUSTHS
yenoBekoM. ['paduueckoe npecTaBiaeHUE TaHHBIX (CXEMBI, TAOJIUIIBI, TPADQUKH).

I'padbl. OcHoBHBIE mOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUl] CMEXHOCTH, BECOBBIX MAaTpHUl, CIUCKOB CMEXHOCTU. PemieHue
AIITOPUTMHUYECKHX 3a/1a4, CBA3aHHBIX C aHAJIM30M IpadoB (MOCTPOEHUE ONTUMATIBHOTO
IyTU MEXAy BepllnHaMu rpada, ornpeaeseHrue KOJNYecTBa pa3InuHbIX TyTel MexXIy
BEpUIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTo rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbsi mowucka. CrocoObl 00Xxoja aepesa.
[IpencraBnenne apupMETUUECKUX BBIPAXKEHHN B BUAE AepeBa. JIMCKpETHbIE UIPHI
JIByX UTPOKOB ¢ mosHOM mH(popmarmeit. [Toctpoenue nepeBa mepebopa BapHaHTOB,
ONKCAaHUE CTPATErHMH UIpbl B TAOIMYHON (opMe. BBIMTPHIIHBIE U NPOUTPHIIIHBIE
MO3ULIMHU. BBIMTPEINIHBIE CTpaTEerUu.

CpencrtBa MCKyCCTBEHHOrOo HMHTEIUIEKTa. CepBUCHl MAIMHHOTO NEPEBOJA U
pacnio3HaBaHust ycTHOW peun. KorHutuBHbIe cepBuCHl. MneHTudukanus v MOUCK
n300paxkeHuit, pacno3HaBanue Jul. CamooOydaromuecs: cuctemMbl. VIcKycCTBEHHBIN
MHTEUIEKT B KOMIBIOTEPHBIX Hrpax. lcnosib3oBaHME METOAOB HCKYCCTBEHHOIO
MHTEUIEKTa B OOydYarmomux cuctemax. lcmosib3oBaHHME METOJOB HCKYCCTBEHHOIO
UHTEIEKTa B poOoToTexHuke. WHTepHeT Bemel. llepcnexkTuBbl pa3BUTHSA
KOMITBIOTEPHBIX UHTEIJIEKTyalbHbIX cUcTeM. HelipoHHbIE CeTH.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE
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dopmanuzanus NOHATUSA anropurMma. MammuHa ThIOpUHra Kak yHUBEpCaJlbHas
Mozenb Beruucnenuu. Tesuc Yépua—TwropuHra.

OneHka CI0KHOCTU BBbIUMCIEHHNA. BpeMsa paboTbl M 00BEM HCHOIB3YEMOM
naMsTH, UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX AaHHbIX. OlleHKa aCUMIITOTHYECKON
CJIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHON CIIOKHOCTH. [lepebopHble
anroput™bl. [Ipumepsl pa3IMyHBIX aITOPUTMOB PELICHUS OJHOW 3ajadyd, KOTOPBIE
UMEIOT Pa3JINYHYIO CIIOAKHOCTb.

[Touck mpoCThIX YuCeN B 33JAHHOM JIMAIIa30HE C MOMOUIBIO aJITOPUTMA «PELIETO
OpatocdeHnay.

MHoropa3psaHble 1eble Yucia, 3a7a4i JUIMHHON apu(pMEeTHKU.

CnoBapu  (accolMaTWBHBIC  MACCHBBI, OTOOpa)X€HHWs).  XOII-TaOJHUIIBI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexku. AHaiM3 MpaBUWIBHOCTH CKOOOYHOTO BbIpaKE€HUs. Brluucienue
apu(pMETHYECKOT0 BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnosp3oBaHue ouepenn isi BpEMEHHOIO XPaHEHUs JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOTO JI€pEBa
B3BELIEHHOI'O CBA3HOIO HEOPUEHTHUPOBAHHOTrO rpada. KommyecTBo pa3nuyuHbIX MyTen
MEX/1y BEpIIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOro rpada. Anroputm JedKcTphl.

JepeBps. Peanmusanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BOoMuHBIE
(bunapusie) naepeBbsa. llocTpoeHuwe nepeBa Ui 3aJaHHOTO apU(YMETHUYECKOTO
BbIpaKEeHUs. PeKypcuBHbBIE anropuTmbl 00xoja aepeBa. Mcmonb3oBaHuEe CTeka U
ouepenu il 00Xo/a Jiepena.

JluHaMpyeckoe MporpaMMHpPOBAaHUE KaK METOJ PELIEHUS 3a7a4 C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jauyd, PELIAEMble C MOMOIIBIO JUHAMHYECKOIO
MPOrpaMMHUPOBAHMS: BBIYMCICHHE PEKYPCUBHBIX (YHKUUW, MOACYET KOJIMYECTBA
BApUAHTOB, 33J1a4H ONTUMHU3AIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTH U
kjaccel. CBoiicTBa U MeToabl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIN3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOphU3M.

Cpensl ObicTpoil pa3paboTku mnporpamM. lIpoektupoBanue uHTEpdeiica
1oJib30BaTelsl. ICroap30BaHNE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JJI MIOCTPOCHHUS
uHTepdeiica.

O630p A3BIKOB pOrpaMMHUPOBaHMUSL. [TonsiTne 0 napajaurmMax
IPOrpaMMHUPOBAHMUS.

NudopmanuoHHbIe TEXHOJIOTHH

Drarnbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO MOJECIUPOBAHUS: IOCTAHOBKA 3aJa4H,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJENIN, KOMIIbIOTEPHBIM 3KCIEPUMEHT, aHAJIN3
PE3yJIbTaTOB MOJEINPOBAHNUS.
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JuckpeTnzauvss 0Opv  MaTEMAaTHUYECKOM  MOJCIMPOBAHUM  HENMPEPBIBHBIX
mpoiieccoB. MoaenupoBaHue ABWKEHUS. MoJeIupoBaHne OMOJIOTHYECKUX CHCTEM.
MaremaTuyeckre MOJEIM B DKOHOMHUKE. BbIUMCIHTENbHBIE SKCIOEPUMEHTHI C
MOJESIMU.

OOpaboTka pe3yJbTaTOB »JKCIIEpUMEHTa. MeTo]] HauMEHBIIMX KBaJApaToOB.
OlleHKa YHUCIOBBIX MAapaMEeTPOB MOJACIHUPYEMBIX OOBEKTOB U  IMPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle  Momenu.  Mertonsr Monte-Kapnmo.  MmurtannonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensSIuoHHbIC) 0a3bl JaHHBIX. TabuIIa — MpeICTaBICHUE CBEACHU
00 omHoTHUIHBEIX 00bekTax. IToie, 3anmuch. Kimrou Tabmuiel. Pabora ¢ roToBoi 0a3oi
JaHHBIX. 3amoyiHeHue Oa3bl JaHHBIX. [louck, copThpoBka W (UIBTpALUS JAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampoChl ¢ MapaMmeTpaMu. Beryucisempie 1oy B
3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. THIIBI CBsA3el Mexay Tabnuiiamu. BremHui
kJto4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepHer-nipunoxkenus. [IoHsTHE O CepBEpHOM M KIMEHTCKOW 4YACTSAX CaMTa.
TexHooruss «KJIMEHT — CEepBEpP», €€ JOCTOMHCTBA M HeHOCTaTKu. OCHOBBI SI3bIKA
HTML u kackanusix Tadmui ctuneii (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl
Ha BeO-CTpaHuUIIE.

Pa3Mmelienre BeO-caliToB. Y ciayra XoCTUHTa. 3arpy3ka ¢aijioB Ha CauT.

BBon u300paxkeHu € MCHOJB30BAaHUEM Pa3UYHBIX LHUQPPOBBIX YCTPOMCTB
(mudpoBbIX (oTOAMITAPATOB U MHKPOCKOINOB, BHUACOKAMEpP, CKAHEPOB M JAPYTHX
ycTpoiicTB). I'paduyeckmii pemakrop. Paspemenne. Kampuposanue. UcnpapneHue
nepcriektuBbl.  ['mcrorpamma.  Koppekuwss  ypoBHEH,  KOpPpPEKIMsS  LBETA.
OOeciBeunBaHue UBETHBIX M300paxkeHuil. PeTymib. Pabora ¢ obnactsamMu. OuiabTpsl.

MHorocnolinpie  n300pakeHus. TekcTtoBble ciou. Macka cios. Kanausl.
Coxpanenue BbiiesieHHON oOnacTu. [loaroroBka wiumrocTpanmii Jyisi BeO-CaiTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bektopnas rpaduka. IlpumutuBel. M3mMeHeHHe mMOpsAKa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoOBBIX N300paKEHUH.

[IpuHLMIBI TOCTPOCHUSI U PEAAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHbie
Mojzend. Marepuansl. MopaenupoBaHME HUCTOYHUKOB — OcBeunleHus. Kamepsl.
AnnutuBHble TexHosnoruu (3D-npuntepsl). [loHsaTHE 0 BUPTYadbHOU PEAIBHOCTH U
JTIOTIOJIHEHHOMN PEAIbHOCTH.
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INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  ITPOI'PAMMLBI 11O
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yJIbTAaThl OTPAkKAIOT TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIINXCA
PYKOBOJICTBOBAThHCSI CPOPMUPOBAHHON BHYTPEHHEUW MO3UIIMEN JIMYHOCTH, CUCTEMOU
IIEHHOCTHBIX OPUCHTAIINN, IO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIINX
TPaJNIIMOHHBIM IEHHOCTSIM POCCHICKOTO 001IeCTBA, PACIITUPEHHE )KU3HEHHOTO OTIBITA
U ONBITa JESITEIILHOCTU B MPOLECCe pealn3allid CPeJCTBaMU Y4eOHOro MpeaMera
OCHOBHBIX HaNpaBJICHUN BOCIIUTATEILHOM JIEATEIbHOCTH.

B pesymprare wusydeHus HWHPOPMATHKHM Ha YpPOBHE CpPETHErO OOIIETo
oOpa3zoBaHus y oOywaromierocs OyayT cOpMHUpOBaHBI CIEAYIOUIUME JTUYHOCTHBIC
pE3yIbTaTHI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, yBaXKEHUE 3aKOHA U
MIPaBOTIOPSIKA, COOIOICHUE OCHOBOTIOJIATAIOIITNX HOPM MH(GOPMAITMOHHOTO TIpaBa U
nH(pOpMaIIMOHHOW 0€30MaCHOCTH;

TOTOBHOCTh  MPOTHUBOCTOSITh ~ WJCOJIOTMM  DKCTPEMH3Ma, HalMOHAIU3MA,
KceHO(poOMHU, JTUCKPUMHUHAIIMM TIO COLMAIBHBIM, PEJIMTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIICHUE K MCTOPUUYECKOMY HACIENI0, TOCTIKEeHUIM Poccun B
HayKe, UCKYCCTBE, TEXHOJIOTHUSAX, TOHUMAaHUE 3Ha4YCeHUS WH(POPMATHKU KaK HAyKH B
JKW3HU COBPEMEHHOTO OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJI€ B CETU
HNuTepner;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAs 3CTETUKY HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH PA3JIMYHBIE BHJBl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTH 3I0POBOTO M 0€30MacHOTO 00pasa KHU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO, B TOM HHCIIC 3a CUYET cOOMomeHus] TpeOOBaHUM
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0e30MacHO JKCIUTyaTallil CPEICTB HH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOW JEATCIIBHOCTH TEXHOJOTHMYECKOH W COIMATbHOU
HANPaBIEHHOCTH, CIOCOOHOCTh HWHHIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTS;

uHTepec K cdepaMm TpodhecCHOHANBHOM JEeSTENbHOCTH, CBS3aHHBIM C
nH)OPMATUKON, MPOTPAaMMHUPOBAHUEM H HWHOOPMAIMOHHBIMA TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha [OCTIDKEHHUSX HAyKH HHQPOPMATHKA M HAYyYHO-TEXHUIECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccuun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA:

OCO3HAaHHE TJIOOAIBHOIO XapaKTepa H3KOJOTMYECKHX MpodsieM U MyTed Hux
pemeHusl, B TOM 9HCI€ C yY€TOM  BO3MOXKHOCTEH  HMH(POPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTIKCHHSIM HAyYHO-TEXHHYECKOTO TIporpecca M
OOIIECTBEHHON TPAKTUKH, 32 CUET MOHUMAHUSA POJU MH(POPMAIIMOHHBIX PECypCOB,
WH()OPMAITMOHHBIX TMPOIECCOB W HMHPOPMAIMOHHBIX TEXHOJOTHH B YCIIOBUSIX
1@ poBoit TpaHchopMaIui MHOTHX cep )KHU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATbHO U B TPYIITIE.

B mportecce moCTMXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 110
uHpOpMaTHKE Yy OOYYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAJIBHBINA WHTEJUICKT,
Mpeanojarammii copMUPOBaAaHHOCTD:

CaMOpETYJIMPOBaHUS, BKJIOYAIONIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CIIOCOOHOCTh  QJalTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHIKEHHUIO TEIU U
yCrexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTHh MOHUMATh SMOITMOHAILHOE COCTOSHUC
JIPYTUX, YYHTBIBATh €r0 IPHU OCYIIECTBICHUU KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATH OTHOIICHHUS C
JIPYTHUMH JIOIBMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3periaTh KOHQIUKTHI.
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METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare wusydeHuss HMHPOPMATUKM Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus y o0yuatoiierocst OyayT chopMHUpPOBaHbI METAPEIMETHBIE PE3YIIbTaThl,
OTpaXKCHHbIC B YHUBEPCAJIbHBIX yUEOHBIX JAEHCTBUSIX, & UMEHHO — TO3HABATEIbHBIC
YHUBEpCAJIbHbIE YyYEOHbIE NEWCTBHS, KOMMYHUKATHUBHBIE YHHUBEPCAJIbHbIE y4eOHBIC
NCHCTBUS, pETryJsTHUBHbIE YHHUBEpCadbHbIE Yy4eOHBIE JIEHCTBHUS, COBMECTHas
NEATEIIbHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JAeicTBUSI:

CaMOCTOATENbHO  (opMynIHpoBaTh M aKTyalM3UpOBaTh  IpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBI TPU3HAK WM OCHOBAHHWS ISl CpPaBHCHUA,
KJ1accupuKauu u 0000IIeHHUS;

OTpENENATh eI JeATEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX;

pa3palaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C YUYE€TOM aHaJIM3a HUMEIOLIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
I[EJISIM, OLICHUBATh PUCKH TIOCITIEJCTBUMN JEATEIHHOCTH,

KOOPJIMHUPOBATH U BHITIOJHATH padOTy B YCIOBUSAX PEaJbHOTO, BUPTYATBLHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEICKON M MPOEKTHOU JEATENbHOCTH,
HaBBIKAMM  pa3pelieHus  npodiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/1ad, MPUMECHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBIISATh PA3INYHBIC BUIBI ACITEIBHOCTU MO TIOJYYCHHIO HOBOTO 3HAHUA,
€ro HMHTEpIpPETAIluU, MPeoOpa30BaHUI0 W NPHUMCHCHHUIO B Pa3IMYHBIX YUYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX M COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBINUICHHS, BIIAJETh HAYYHONW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh # (GOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOAUTh apTYMEHTHI JIJISl I0KAa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUHN PEIIICHHUS,
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aHaJIM3UPOBATh MOJYUYCHHBIC B XOJ€ PEIICHUS 3a/1aul Pe3yJIbTaThl, KpUTUUYECKH
OIICHUBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IICJICHANPABICHHBIA TOMCK IEPEeHOCa CPEJICTB U CIIOCOO0OB
JEeUCTBUS B MPO(ECCUOHANTBHYIO CPEY;

yMETh TICPCHOCUTh 3HAHWS B TI03HABATEIBHYI0 M MPAKTHUYECKYIO 00JIacTh
YKH3HEICATCILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC HJEH, MpeajiaraTb OPUTMHAJIBHBIC IOJIXOJbI M PElIeHUs,
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) padora c ungopmanueii:

BJIAJICTh HABBIKAMH TIOJy4YCHHS WH(OpPMAIMU W3 MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIIECTBIIATH MMOWCK, aHAJIU3, CUCTEMAaTH3aIlUI0 1 HHTEPIIPETAIHIO
nH(pOpMaIu pa3aTuYHbIX BUAOB U (HOPM IIPEICTaBICHNUS;

CO3/IaBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYeHUS WHPOpMAITIH
U TEJICBOW ayJuTOpWH, BHIOWpas ONTUMAIbHYI0 (GOpMY TIPEICTABICHUS U
BU3YaJTU3AIIHH;

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpManmu, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJIbHO-ATHYECKUM HOPMaM;

HCITOJIB30BaTh CPEICTBA HHPOPMAIIMOHHBIX I KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHWU3AIMOHHBIX 3a7a4 C
coOoicHueM TpeOOBAaHUM HSPrOHOMHMKH, TEXHUKHM O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeKeHHs, MPaBOBBIX M HJTHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1acHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl HH(DOpMAIuu, HHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJbHbIE YueOHbIEe 1eiiCTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH,

pacro3HaBaTh HeBepOalbHBIC CpEICTBa OOIIEHWS, TIOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, PACIO3HABATh TIPEIMOCHUIKM KOH(JIMKTHBIX CHUTYallMd W
CMSITYAaTh KOH(JIUKTHI;

BIAJCTh  PA3IMYHBIMU  crmocobamMu  OOIIEHWUST W B3aWMOJCHCTBUA,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMSIT4aTh KOH(MDIUKTHBIEC CUTYAIIHH;

pa3BEPHYTO W JIOTUYHO HM3J1araTb CBOKO TOYKY 3PEHHS C HCIIOIH30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eITeIbHOCTh:
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MOHUMAaTh M MCIOJB30BATh MPEUMYIIECTBA KOMAHIHOWM W WHIWBUIYaIbHOU
padoThI;

BBEIOMPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH € Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA,

NpUHUMATh  LEJIM  COBMECTHOM  JEATCIBHOCTH, OpPraHu30BBIBATH U
KOOPJIWUHUPOBATh JEUCTBHS MO HX JOCTHKECHUIO: COCTAaBIIATh IUIAH JACHCTBUH,
pacrpenensiTh poiaud ¢ Yy4€TOM MHEHUM YYaCTHHUKOB, OOCYX AaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KaueCTBO CBOETO BKJIaJa M KaXKJIOTO y4aCTHHKA KOMaHJIbl B OO
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE IIPOEKThI, OLECHHMBATh WJIEHM C NO3UIUA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B  Pa3JIMYHbBIX
CUTYAIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTh, BBIBISITH
npo0JieMbl, CTaBUTh U (POPMYIMPOBaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELIEHUs MPOOIEMbl C YUYETOM UMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBIECHUIO IIUPOKOHN IPYAULUU B pa3HBIX
001acTax 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIMTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh
npuémbl pedaeKCUn JJIsl OLICHKU CUTYalluH, BHIOOpA BEPHOT'O PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JpPyIMX IIpU AaHAJIU3€ PE3yJIbTAaTOB
NEATEIBHOCTH.
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3) npuHATHS ce0s U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMAaTh MOTHBBI W apryMEHThl JPYrUX TMIPU aHaIU3€ pPe3yIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIUOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU APYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B nmpouiecce uzyuenus kypca MHQOpMATUKHN yriayOn€HHOTo ypoBHS 6 10 Knacce
oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YJIbTAThI:

BJIa/ICHUE [TPEICTABICHUSIMH O POJIM MH(OPMALIUU U CBSI3aHHBIX C HEN MTPOLIECCOB
B MPUPOJIC, TEXHUKE U OOILECTBE, MOHATHIMHU «MH(POPMALH, «MHYOPMATUOHHBIN
IPOIECC», «CUCTEMa», «KOMIIOHEHTBI CHCTEMBI», «CHUCTEMHBIA  3PPeKrT»,
«MH(POPMALIMOHHAS CUCTEMAY», KCUCTEMA YIIPABJICHUSY;

BJAJICHUE MeToJaMu Moucka uHpopMmauuu B ceTH VHTepHeT, yMmeHue
KPUTHUYECKU OLICHUBATh UH(POpMaIIHIO, TOJIyYEHHYIO U3 ceTH VIHTepHEeT;

YMEHHUE XapaKTepU30BaTh OOJBIINE JAHHBIE, TPUBOJAUTH IPUMEPHI HICTOUYHUKOB
UX TIOJy4EHHs] M HaNpaBJCHUS UCIHOJIb30BaHUS, YMEHUE KIIAacCU(PHUIIMPOBATH
OCHOBHBIE  3a/laydl  aHajlu3a JIaHHBIX (MPOTHO3UMPOBAHUE, KJIACCU(PUKALUA,
KJIaCTepu3allys, aHaldu3 OTKJIOHEHUH), MOHUMAaTh MOCIEAOBATEIBHOCTh PEIICHUs
3a]a4 aHaju3a JAaHHBIX: COOp NEpBUYHBIX JAHHBIX, OYMCTKAa M OLIEHKAa KauecTBa
JAHHBIX, BEIOOP W/WIIH MOCTPOEHUE MOJEIIU, TPeoOpa30BaHue JaHHBIX, BU3YyaTIU3aLUs
JAHHBIX, UHTEPHPETALUs PE3YIbTaTOB;

NOHMMAaHHWE OCHOBHBIX TPUHIMIIOB YCTPOMCTBA U  (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMIBIOTEPOB, TEHICHIIMM pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIJICHUE HaBbIKAMU pPAOOThl C OMNEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU
BUJIaMU MPOTPAMMHOI0 OOeCredeHus JUIsl pelleHns] y4eOHbIX 3a7a4 MO BhIOpaHHOM
CHelMaTu3aluu;

HAJIMYUE TMPEJICTABICHUA O KOMIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM
Mupe, 0 06a30BBIX MPUHIIMIIAX OpPTaHU3AMH U (PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTed, 00 O0OmWMX NOpUHIMNAX pa3pabOTKU U (PYHKIMOHUPOBAHMUS HHTEPHET-
MIPUITOKEHNM;

MOHMMaHHE yrpo3 HHHOPMALIMOHHON O€30MMaCHOCTH, UCIIOJIB30BaHUE METOJOB U
CPEICTB TPOTUBOJACHCTBUSA OSTHM yrpo3aM, COOJIIOJCHHE Mep Oe30MacHOCTH,
NpEeIoTBpaAllalONMX HE3aKOHHOE  paclpOCTPAHEHHWE TMEePCOHAIbHBIX  JIaHHBIX,
coOmtofieHne TpeOOBaHUW TEXHUKHA O€30MaCHOCTM M TUTHEHBl Mpu paboTe ¢
KOMIBIOTEpAMH U JPYTUMH KOMIIOHEHTaMHU LHU(PPOBOTO OKPYNKEHHs, MOHUMAaHUE
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MIPaBOBBIX OCHOB HCIOJIb30BAHUS KOMITBIOTEPHBIX MPOTrpaMM, 0a3 TaHHBIX U PaOOTHI B
cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIUIOB JUCKPETH3AlMA PA3IUIHBIX BHJIOB
uHopMaIuU, YMEHUE OMNpeAessITh HHPOPMAIMOHHBIM O00BEM  TEKCTOBBIX,
rpa@uueckuXx M 3BYKOBBIX JAHHBIX MPU 3aJIaHHBIX IapaMeTpax IUCKPETU3AlNH,
yMEHHUE OMPENeIsATh CPEIHIOI CKOPOCTh NEpeNayd JaHHBIX, OIEHUBATh M3MCHCHHE
BpEMEHU TIepefadyd TpU HU3MEHCHHH WH(POPMAIMOHHOTO O00BEMa IaHHBIX U
XapaKTEPHUCTHUK KaHaJla CBS3H;

YMEHHUE HCIOJIb30BaTh MPU PEHICHUH 3a7a4 CBOWCTBA IMO3MIIMOHHOMN 3aIucu
YHCeJl, AITOPUTMA TTOCTPOEHUS 3aMIMCH YKCIIa B MO3UIIMOHHON CHCTEME CUUCIICHUS C
3aJIaHHBIM OCHOBAaHHMEM W TIOCTPOCHHS YHCIIA MO CTPOKE, COAEPIKAIICH 3aIUCh 3TOTO
Yucia B TIO3WIIMOHHOW CHCTEME CUHCIEHUS C 3aJaHHBIM OCHOBAaHHEM, YMCHHE
BBITIOJIHATHh apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBITIOJHATh MPEOOpPa30BaHUSI JIOTUYECKUX BBIPAKEHUM, HCIOIb3YS
3aKOHBI AJITEOPBI TOTUKHU, YMEHUE CTPOUTH JIOTUYECKOE BHIPAKEHHE B TIU3bIOHKTUBHOM
U KOHBIOHKTHBHOW HOPMAJIBbHBIX (OpMax II0 3aJaHHOW TaONHIle WCTHHHOCTH,
WCCJIENOBAaTh 00JacTh WCTUHHOCTH BBICKA3bIBAaHHS, COJEPXKAIIETO IEPEMEHHBIC,
penaTh HECIOKHBIC TIOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHU;

MOHMMaHuE 0a30BbIX QJITOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOMU
uHpopMaIuu (3aMuch YUCEN B MMO3UIIMOHHON CUCTEME CUUCIICHUS, HAXOKICHUE BCEX
MIPOCTHIX YUCEN B 33IaHHOM JHarna3oHe, 00padoTKa MHOTOPA3PSAAHBIX ICIIBIX YUCEN,
aHaJIM3 CUMBOJILHBIX CTPOK W JAPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKH, YMEHHUE
OTIPEIENIATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB (CYMMHPOBaHUE
AJIEMEHTOB MAacCHBa, COPTHUPOBKAa MAaCCHBa, MEPEOOpPHBIC aNTOPUTMBI, JTBOUYHBIN
MOWCK) W TPUBOAWTH NMPUMEPHI HECKOJBKUX QJITOPUTMOB PA3HON CIIOKHOCTH IS
pELICHUsI OJHOM 3a7]a4u;

BIIAJICHUE YHUBEPCATHHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHisIMA O 0a30BbIX THUIAX JAHHBIX U CTPYKTypax
JAHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC YIIPABJISIONINE KOHCTPYKIIMHM, YMEHHE
OCYIIECTBJIATh aHAJIN3 TPEIJIOKEHHON MPOTpaMMBI: ONIPEICIISATh Pe3yIbTaThl paOOTHI
MPOrpaMMBbI TIPH 33JJaHHBIX MCXOJHBIX JAaHHBIX, OMPEACISITh, TPH KaKUX HUCXOTHBIX
JTAHHBIX BO3MOJKHO TIOJTyYCHHUE YKAa3aHHBIX PE3YJIbTATOB, BBISBIIATH JJAHHBIE, KOTOPHIC
MOTYT MPUBECTU K OMIMOKE B paboTe mporpamMmsbl, (OpMYIUPOBATH MPEITIOKEHUS TI0
YIIYUIICHHIO TIPOTPaMMHOTO KOJIa;

yMEHHE  CO37aBaTh CTPYKTYpHUPOBAaHHBIC  TEKCTOBBIC  JIOKYMEHTHI M
JEMOHCTPAIIMOHHBIE MaTepUajbl C HMCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIIO0Ih30BaTh JICKTPOHHBIC TAOIUITHI IJIsS aHANM3a, MPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIKOYAsh BBIYKMCICHHUE CYMMBI, CPEIHEro apudmeruueckoro,
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HauOO0JIBILIEr0 U HAMMEHBUIETO 3HAYEHH, pEILIEHNE YPaBHEHUH, BBIOOP ONITUMAIBHOTO
peleHus1, Toa00p TUHUM TPEHIA, PELICHUE 3a/1a4 MPOTHO3UPOBAHNUSA).

B nmpouiecce uzyuenus kypca MHQOpMATUKHU yriayOn€HHOTO ypoBHS 6 11 Knacce
oOyuaroumMucs OyayT TOCTUTHYTHI CIIEAYIOIINE TPEIMETHbIE PE3YJIbTAThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JIOMYCKAalOIIME OJHO3HAYHOE
JIEKOAUPOBaHUE COOOIICHHH (MTPEPUKCHBIE KOJIbI), UCIOIB30BaTh MPOCTEHIIINE KOJIBI,
KOTOpBIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIIATH OMIMOKU MPH Mepeaaye JAaHHBIX,
CTPOUTH KOJI, OOECHEUYMBAIONIMI HAWMEHBUIYI0 BO3MOXHYIO CPEIHIOI JUTHHY
COOOIIIEHUSI TPU M3BECTHOW 4YacTOTE€ CHUMBOJIOB, MOSCHATH MNPUHLUIBI PabOTHI
IPOCTBIX AJITOPUTMOB CXKATHsI TAaHHBIX;

YMEHHE pellaTh aJlrOPUTMHUECKHUE 3a/a4yH, CBSA3aHHBIE C aHAJIW30M rpadoB
(3a1a4u MOCTPOCHUS ONTHUMAIBHOTO MyTH MEXIY BepIIMHaMu rpada, ompeaeneHus
KOJIMYECTBA  PA3IMYHbIX IMyTe  MeXAy  BEpLIMHAMU  OPHUEHTUPOBAHHOIO
alIMKJIMYECKOro rpada), yMEHHE UCIOJIb30BaTh JEPEBbS NIPU aHAINU3E€ U MOCTPOCHUHU
KOJZOB M Ui NPEIACTaBICHUS apu(METUYECKUX BBIPAKEHWUM, NMPU PEIICHUU 3a7ad
MOWCKa M COPTHUPOBKU, YMEHHE CTPOHUTH JAEPEBO HUIPHI MO 33JaHHOMY aJITOPUTMY,
pa3pabaTeiBaTh 1 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEeHHE pa3pabarbiBaTb M pEAJM30BBIBATH B BUAE MporpaMm 0a3oBble
aJITOPUTMBbI, YMEHHE HCIOJIb30BaTh B MpOrpaMMax JaHHbIE PA3JIMYHBIX THUIOB C
y4éTOM OTrpaHMYCHHUH Ha JMANa3oH WX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH MpU
peleHny 3a7ad CTPYKTYPHI JaHHBIX (CIHCKH, CJIOBAapH, CTEKH, OYEPEIH, IEPEBH),
UCTIONIb30BaTh 0A30BbIE OTEPAIH CO CTPYKTYPaMU TaHHBIX, IPUMEHITH CTaHAaPTHHIC
U COOCTBEHHbIE MOJANPOrpaMMbl AJisi 00OpaOOTKH YMCIOBBIX JAHHBIX M CUMBOJBHBIX
CTPOK, MCIIOJB30BaTh MPU Pa3padOTKe MporpaMm OMOIMOTEKH MOANPOrpaMM, 3HATH
(GyHKIIMOHATBHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEICTB CpEAbl pa3paboTKH,
YMEHHE HCTIONb30BaTh CPEACTBA OTJIAJKH MPOTpaMM B Cpele MpOrpaMMUPOBAHMS,
yMEHHE JOKYMEHTHPOBATH IPOrPaMMBbl;

yMEHHE cO3aBaTh BeO-CTPaHULIBI;

BJIa/ICHNE OCHOBHBIMHU CBEACHUSMHU O 0a3ax JaHHbBIX, UX CTPYKType, CpeACTBax
co3faHus U paboThl C HUMH, YMEHHUE UCII0Ib30BaTh Ta0IMYHbIE (PENsLUOHHBIE) 0a3bl
TaHHBIX (COCTABIATH 3ampoChl B 0a3ax JaHHBIX, BBIIOJHATH COPTUPOBKY M TOUCK
3amuceil B 0a3e aHHBIX, HANIOJHATH pa3paboTaHHyiO 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKHE MOJACTH I aHaiu3a
O00BEKTOB M TPOIIECCOB: (POPMYITUPOBATH 11€7h MOJCITHPOBAHMS, BHIIIOJHATH aHATHN3
PE3YNBTATOB, MOJYYECHHBIX B X0J1€ MOJCIUPOBAHMUS, OLICHUBATH COOTBETCTBUE MOJICIIH
MOJIETTUPYEMOMY OOBEKTY MIIH MPOLIECCY, MPEICTABIATh PE3yIbTaThl MOACIUPOBAHMUS
B HarJIsiTHOM BUJIE;

YMEHHE OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JNIMYHBIX CPEICTB LU(MPOBBIX TEXHOJOTUH, IOHHMaHHE
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BO3MOXKHOCTEM LIM(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYr, LUPPOBBIX
00pa30BaTENbHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX IPHUHILHUIIOB PabOThl, BO3MOXHOCTEH W OTrpaHUYCHUS
IPUMEHEHUSI TEXHOJOIMM HMCKYCCTBEHHOTO HWHTEIJIEKTa B Pa3jIMYHBbIX 00JACTSX,
HaJIMYUE TPEACTABICHUH O Kpyre pelaeMblX 3aJad MallMHHOIO OOy4deHus
(pacnio3HaBaHusl, KIacCU(PUKALMK U MPOTHO3UPOBAHUS) HAJIMUME MPEACTABICHUN 00
UCIIOJIb30BaHUU WH(GOPMAIIMOHHBIX TEXHOJOTUH B Pa3iMUYHBIX MpodeccroHaIbHBIX

cdepax.

22



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3xe/ioB U TEM

KoanuecTBo 4acoB

Ne n/mt Kontposnbubie Ilpaktuueckne  IJIeKTpoHHbIE (HudpoBbIe)
TPOTpamMmel Beero paboThI padoThI oOpa3oBaTe/ibHbIE pecypChl
Paznen 1. llndposasi rpamoTHOCTH
11 Komnsrorep - yHuBepcaibHOE 6 https://resh.edu.ru/subject/19/10/
yCTPOMCTBO 00PaOOTKHU JaHHBIX
1.2 [TporpamMmmMHoOe oOecrieueHue https://resh.edu.ru/subject/19/10/
1.3 KomnerorepHsie cetn 5 https://resh.edu.ru/subject/19/10/
14 HNudopmanronHas 6€301macHOCTh 7 2 https://resh.edu.ru/subject/19/10/
Uroro no pazaeny 24
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 [Ipencrasnenue nabpopmaiuu B 19 5 https://resh.edu.ru/subject/19/10/
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 https://resh.edu.ru/subject/19/10/
2.3 Kommnprorepnas apudmerrka 7 https://resh.edu.ru/subject/19/10/
Hroro no pazneny 40
Pa3zpnen 3. AnropurMbl ¥ IpOrpaMMHpOBaHue
3.1 BBenenue B mporpaMmmupoBaHue 16 05 https://resh.edu.ru/subject/19/10/
3.2 BcnoMorarenbHbIE anrOpUTMBI https://resh.edu.ru/subject/19/10/
3.3 YucaeHHBIE METOIBI https://resh.edu.ru/subject/19/10/
3.4 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1 https://resh.edu.ru/subject/19/10/
JAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5 https://resh.edu.ru/subject/19/10/
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Hroro no pazneny

Paznean 4. UnopmManmoHHble TEXHOJIOTHH

44

4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5 https://resh.edu.ru/subject/19/10/
4.2 AHann3 Ja”HHBIX 3 https://resh.edu.ru/subject/19/10/
Hroro no pazneny 14
PezepBHOE Bpemst 14 https://resh.edu.ru/subject/19/10/
OBIIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB H TeM

KoanuecTBo 4acoB

Ne /i Konrtpoabnbie IlpakTuueckne  JJIeKTPOHHbIE (HMdPOBHIE)
IporpamMmmal Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChl
Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 HNudopmanus u nHGOpMaMOHHBIE 10 25 https://resh.edu.ru/subject/19/11/
' IPOLECCHI '
1.2 MoaenupoBanue 8 2 https://resh.edu.ru/subject/19/11/
Uroro no pazneny 18
Pa3nen 2. AnropuT™Mbl ¥ IPOrpaMMHUpPOBaHHE
2.1 DNIEeMEHThI TEOPUU AITOPUTMOB 6 1 https://resh.edu.ru/subject/19/11/
2.2 AJTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10 https://resh.edu.ru/subject/19/11/
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 https://resh.edu.ru/subject/19/11/
' [POrpaMMHUPOBAHKS '
Hroro no pazneny 50
Pasnen 3. UnpopMannoHHbIe TEXHOJIOTHH
31 KomnbrorepHo-maremaruueckoe 8 5 https://resh.edu.ru/subject/19/11/
' MOJIETTUPOBAHUE
3.2 Ba3e1r nanHBIX 10 4 https://resh.edu.ru/subject/19/11/
3.3 Be6-caiiThl 14 4 https://resh.edu.ru/subject/19/11/
3.4 Kommprorepnas rpaduka 8 3.5 https://resh.edu.ru/subject/19/11/
3.5 3D-MonenmpoBanue 8 3 https://resh.edu.ru/subject/19/11/
Hroro mo pazneny 48
PeszepBHoe Bpemst 20 https://resh.edu.ru/subject/19/11/
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OBIIEE KOJIMYECTBO YACOB I10

136 0 36.5
[IPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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