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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpopmatuke (yriayOaEHHBIN ypOBEHb) HA YPOBHE CPEIHETO
oOurero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMIM K pe3yibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeNbHON  MpPOrpaMMbl  CPEAHEro  OOIIEro
oOpazoBanus, npeacraBieHHbx B GI'OC COO, a taxxke denepanbHON padboueit
MPOrpaMMbl BOCIIUTAHUS.

[Iporpamma mno uHoOpMaTHKe Aa€T NpeACTaBICHHE O Lesux, oOIen
CTpaTteruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTUSA OOYYAIONIUXCS CpEACTBAMU
yuebHoro npeamera «MudopmaTtnkay Ha yriyOJ€HHOM YpOBHE, YCTaHABIMBAET
00s13aTeNIbHOE IPEIMETHOE coJiep>KaHue, Mpea1ycMaTpUuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jieiaM U TeMaM Kypca, ONpEAeIsieT paciupeieseHue ero
no kiaccam (rogam u3ydeHusi), Aa€T MpUMEpPHOE pacrpeereHrue yueOHbIX YacoB
N0 TEMaTUYECKHM pa3fenaMm Kypca ¢ PpEeKOMEHAyemMyr  (IpUMEpHYIO)
MOCJIEIOBATENbHOCT ~ MX  M3Y4YEHMS] C  YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€H, JIOTMKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIIUXCHI.

[Tporpamma o uHpOpMaTHKE ONPeaesieT KOTUIECTBEHHbBIE U KaUeCTBCHHbBIC
XapaKTePUCTUKHU y4eOHOro MaTepHaia Ajsl KaXI0ro rojaa u3yueHusi, B TOM YHUCIe
JUISL COJIEPXKATENIbHOI'O0 HAMOJHEHUs Pa3HOro BUIA KOHTPOJsA (IIPOMEXYTOUHOU
aTTeCcTallu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocy/IapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nudopmaTuke sBIseTCA
OCHOBOW [IJIi COCTaBJICHUS AaBTOPCKUX YYEOHBIX TPOrpaMM U YYCOHHKOB,
MOYPOUYHOTI'O IJIAHUPOBAHMS KypCa YUUTEIIEM.

NudopmaTuka B cpegHem ol1ieM 00pa30BaHUM OTPAXKAET:

CYITHOCTh HMHPOPMATUKM KaK HAYYHOM JUCIHUIUIMHBI, H3yYarOIIeH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMAaTH3alMi WH()OPMaLMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHUS  WH(DOpPMATUKHU, TNPEXKAE  BCErO
uHGOpPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COLIMAIIbHYIO cepy;

MEXIUCITUTUIMHAPHBIA ~ XapakTep HWHPOPMATUKH W WHOOPMAITMOHHON
NS TENbHOCTH.

Kypc undopmatuku misi ypoBHSI CpeHET0 OOIIero oOpa3oBaHUs SIBIISIETCS
3aBEpIIAIONIMM JTAllOM HEMPEPHIBHONW TMOJATOTOBKM O00ydYarolmuxcsi B 00JiacTu
nHDOpMATUKA U WH(HOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHPAETCS
Ha cojiepkaHue Kypca MH()OPMATHKUA YPOBHSI OCHOBHOT'O OOIIEro oOpa3oBaHUs U
OMBIT  IOCTOSHHOTO  NPHUMEHECHHS  HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, Ja€T TEOPETUUYECKOE OCMBICICHUE, MUHTEPIPETAI0 U 0000IIeHre
3TOTO OIIBITA.



Pesynbrarel  yrayOn€HHOro ypoBHS ~ M3y4eHMs y4eOHOro mnpeaMmera
«Mupopmatuka» OpHUEHTHPOBAHbI Ha TMOJIYYEHUE KOMIIETEHTHOCTEH st
nocienymmeil npoheccCUoOHANbHOM NIEATEThHOCTH KakKk B paMKax JaHHOW
peaIMeTHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CeOsL:

OBJIaJICHUE KJIIOYEBBIMU TOHATUAMH M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHass 00JIacTh, PAacClO3HABAHHE COOTBETCTBYIOLIUX UM
NPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3TUUYHbBIC MTOAXObI
K U3YUYEHUIO SIBJICHUM, XapaKTEPHBIX JJIsI U3y4aeMOi IpeAMETHOI o0acTy;

YMEHUE pellaThb THUIOBbIE MNPAKTUYECKUE U TEOPETHUYECKUE 3a/auH,
XapakTEepHbIE ISl KCIOJIb30BaHUS METOAOB M HMHCTPYMEHTapus JaHHOU
peIMEeTHON 00J1acTH;

HaJIMYUE TMPEACTABICHUN O JAHHOW MPEAMETHOM O00JIacTH Kak LEJIOCTHOM
Teopuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU O00JACTIMHU
3HAHUM.

B pamkax yriny6n€HHOro ypoBHsS M3ydeHUs] UHPOPMATUKH OOECTIEUMBACTCS
IeJIEHAINPaBIIEHHAs! MTOJIFOTOBKAa OOYYAlOMIMXCS K MPOJOJDKEHHIO 00pa3oBaHUs B
OopraHu3anusx  nOpodeccuoHaabHOrO0  00pa3oBaHUS MO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBSI3aHHBIM € LU(PPOBBIMU TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHXeHepusi, HHPOpMAaIMOHHAs 0e30MacHOCTh, MH(OPMAIMOHHbIE
CUCTEMbl M TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBbl U CETH, OONbLINE JaHHBIE W
MalIMHHOE O00y4Y€HUE, TMPOMBILUIEHHBIA WHTEPHET BEIlled, HCKYCCTBEHHbIN
MHTEJIEKT, TEXHOJIOTMU OeCNpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBbHIE
TEXHOJIOTUHU, CUCTEMbI PACIPEIEIEHHOIO PEECTpPa, TEXHOJOTMUA BUPTYAJIBHOU H
JOTIOJITHEHHOW PEaJIbHOCTEM.

OcHoBHast 1enb uzydeHuss ydeOHoro npeamera «MHpopmaTuka» Ha
yriyoJIEHHOM  ypOBHE cCpeaHero olmiero oOpa3oBaHuss — oOecrieueHue
JanbHeIero pa3BuTUs WHOOPMAIMOHHBIX KOMIETEHUIMN 00ydJarouierocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIIOBHSIX Pa3BHBAIOIIErocsi MH(GOPMALMOHHOIO O0IIECTBA
Y BO3pACTalOIlel KOHKYPEHLMH Ha pbIHKE Tpyaa. B CBsI3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 knaccax 1omKHO 00€CTIEUHTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS,, OCHOBAHHOTO HAa IMOHUMAHUU POIU
uHPOPMATUKH, HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOT'0 U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(OpMHPOBAHHOCTh YMEHHUM pa3iaudath (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh HMX CBSI3b C KPHUTEPUSMH OLICHUBAaHUS M CBA3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh UHPOPMAITHIO;



c(OpMHPOBAHHOCTh  MPEJCTABIEHUH O  BIUSHUM  HMHGOPMAIIMOHHBIX
TEXHOJOTUHA Ha >KU3Hb 4YeloBeKa B OOIIECTBE, MOHUMAaHUE COLMAIBHOTO,
AKOHOMHYECKOTO, TMOJIUTUYECKOr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPUPOIHOIO,
ADPrOHOMHUYECKOT0,  MEIULIMUHCKOTO M (U3HOJIOTHYECKOr0  KOHTEKCTOB
MH(OPMAILMOHHBIX TEXHOJIOTUH;

NPUHITHE MTPABOBBIX M STUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAHHUE OTBETCTBEHHOCTH JIFOJI€H, BOBICUEHHBIX B CO3JaHUE U UCIIOIb30BaHUE
MH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIHH;

CO3/JIaHME YCIIOBUW MJIs pa3BUTUS HABBIKOB YYEOHOW, MPOEKTHOM, HAYy4HO-
UCCJIEIOBATEIbCKOM U TBOPYECKON MEATETbHOCTH, MOTHMBALIMKM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHQopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢gpoBass rpamMoTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX  O3JEMEHTOB IIM(GPOBOTO  OKPYKEHHs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCTIOIb30BAHUIO CPEJICTB ONEPAIL[MOHHON CUCTEMBI, paboTe B
cetu VIHTepHET M UCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(POPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OcCHOBBI HH(POPMATHKH» BKJIIOYaeT B ce0s
MOHSATUHHBIA anmapaT WH()OPMATHUKH, BOMPOCH KOIUPOBAHUS HHQOpPMAIIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JOTUKU U
KOMITBIOTEPHOT'O0 MO/ICTTUPOBAHUSI.

Paznen «AaropurTmMbl M NPOrpaMMHPOBAHHE) HAIPABICH HA Pa3BUTHUE
QITOPUTMHUYECKOI0 MBIIUICHHS, pa3paboTKy aJrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
(GopMupoOBaHHE HABBIKOB PeajU3alliy MPOTrpaMM Ha SI3bIKaX MPOrPaMMHPOBAHHUS
BBICOKOT'O YPOBHSI.

Paznen  «MHdopmManMoHHBIE  TEXHOJOTMHM»  TIOCBAIIEH  BONPOCaAM
NpUMEHEHUST WH(POPMAIIMOHHBIX TEXHOJOTUN, PEaTu30BAHHBIX B MPUKIATHBIX
MIPOrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIIE€ B 33/la4ax aHaIu3a
JAHHBIX, MCMOJIb30BaHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TaOMUI[ AJis pEelleHUs
NPUKJIAIHBIX 3a/a4.

B npuBenénnom nanee copepxkanuu ydeOHoro mpeamera «MHopmaThkay
KYPCUBOM  BBIJECJIECHBI JIONOJHHUTEIBHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s3aTeNIbHYIO IPOrpaMMy OOy4EHHMsI, HO MOTYT OBITh MPEIOKEHbI ISl U3YUEHUS
OTJIETbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YYaIOIIUMCS.

VYrinyOnéHHbI  ypOBEHb U3Y4YE€HHUS MH(POPMATUKU PEKOMEHIYeTCs IS
TEXHOJIOTUYECKOTO  MpO(UIs, OpPUEHTHUPOBAHHOIO HAa  HWHXXEHEPHYIO U
MH()OPMALMOHHYIO C(epbl AESTENbHOCTU. YTIIYOJIIEHHBIA YpPOBEHb W3y4YEHUS
UHGOPMATUKN O0ECIEYMBAET: MOJATOTOBKY 00YYaroUuXcsi, OPUEHTUPOBAHHBIX Ha



CHenuaibHOCTH B 00JACTH HH(POPMALMOHHBIX TEXHOJOTMM M WHXKEHEPHbIE
CHEIUATbHOCTH, Yy4YaCTHE B MPOEKTHOM M HCCIIENOBATEIbCKOU JESTEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT U, MOATOTOBKY K YYAaCTHUIO B OJIMMITMAJIAX U C/laue
EnuHoro rocy1apcTBEHHOI 0 3K3aMeHa 10 HH(POPMATHUKE.

[TocnenoBaTenbHOCTh M3Y4YEHHUSI TeM B Tpeferax OJHOT0 rojga oOydeHHs
MOKET OBITh M3MEHEHA [0 YCMOTPEHHMIO YYHTENsd MNpHU TOJIrOTOBKE paboueit
IIPOrPAMMBI U TIOYPOYHOI'O IJIAHUPOBAHMSL.

OO6uiee yncio YacoB, PEKOMEHAOBAHHBIX JUJISl U3y4€HUs MH(DOpPMATUKUA — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefento), B 11 kmacce — 136 gacos (4 yaca
B HEJIETIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

IudpoBasi rpaMOTHOCTDH

TpeGoBanuss TeXHUKU OE30MACHOCTMU MW THUTHEHBI TMpuU pabore ¢
KOMIIBIOTEpAMHU U JPYTUMHU KOMITOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[TpuHLMIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXHUTEKTYpa
¢bon Heiimana. ABTOMaTHuecKO€ BBIMOJHEHHE MPOrPaMMbl IPOILIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJTOBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
nomoubo muH. KoHTpomiepsl BHEMHUX YCTPOUCTB. [IpsMoii TOCTyn K MaMsTH.

OCHOBHbIE  TEHAEHUMUU  PA3BUTHS KOMIIBIOTEPHBIX ~ TEXHOJIOTHHU.
[TapamienbHbie BBIYUCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbioTepbl. Pacnipeniesi€HHbIe BBIYMCIUTENBHBIE CUCTEMBI M 00paboTka
O0onbIIMX JaHHBIX. MoOwibHbIE HUGPOBBIE YCTPOWCTBA M UX pPOJIb B
KOMMYHHKAIIHSIX. Bcerpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJLIIEPHI.
Po6otusupoBanHbie TPOU3BOICTRA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
OpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapannenbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpaMmHoe oOecrneueHue. OnepallMOHHBIE CUCTEMBI. Y THUJIUTHI.
HpaiiBepsl  ycTpoiicTB. MHCTammsiuud W JEUHCTAUIALMUS  OPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpuUHIMNBI pa3MeleHrds W UMEHOBaHUs (HaiyioB B
nonroBpeMmenHoi namsatu. [[labmons! a1t onucanus rpymnm Ganios.

[IporpammHoe obecnieuenue. JIuiieH3upoBaHUe MPOrPaMMHOI0 0OECIIeUEHUSI
U 1mudpoBblx pecypcoB. I[lpompuerapHoe ©  CBOOOJHOE MPOrPaMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BAHUE MTPOTPAMMHOTO
obOecrieueHuss W 1UQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAEMas
3aKoHoAaTenbCTBOM Poccuiickon denepannu 3a HENPABOMEPHOE HCIIOIB30BAHUE
IporpaMMHOr0 o0ecrieueHus U TUPPOBBIX PECYPCOB.

[IpyHLMIBI TOCTPOEHUS U aNMNapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokoinbl. Cers MHTEpHET. Anpecanus B cet MHTEpHET. [IpoTOKOIIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojceTu ¢ moMomibl0 Macok moxacereil. CereBoe
agMuHUCTpUpoBaHue. [loydyeHne MaHHBIX O CETEBBIX HACTPOWMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuusi CBA3U € y3i0M ceTth. OmnpeneneHue mapuipyTa JIBUKEHUS
MAKETOB.

Buaet  npestenpHoctm B cetu  HutepHer.  CepBucel  HMHTepHera.
['eonndopmalimoHHbie CUCTEMBI. | €0IOKAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU



(HampuMep, JIOKalusT MOOWIBHBIX TENePOHOB, OMNpEeIeHUE 3arpyKE€HHOCTH
aBTOMAarucTpaieil), HHTEpHET-TOPTOBJIsA, OPOHUPOBAHUE OUIIETOB U TOCTUHUII.

l'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBHUCHI M yciyru. CouuanbHblE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJACHUCTBUA M oOMeHa naHHbIMH. CereBoi
ATUKET: MpaBWia MOBedeHUs B KuOepmpoctpaHcTBe. [IpobGiemMa momiMHHOCTH
nonydyeHHor nHdopmanuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE MU SKOHOMHUYECKHE Yrpo3bl, CBA3AaHHBIE C HCIOJIb30BAHUEM
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOruil. OO1ue mpodiieMbl 3aiuThl
unpopmaruu  u  uHbOpMaUUOHHOW  Oe3omacHocTH. CpeAcTBa  3alIUTHI
uHbOpMaIIM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHbOpMaIIMOHHBIX ~ cucTeMax. [IpaBoBoe oOecrieueHue HMHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenorBpamienue  HECAaHKUMOHMPOBAHHOIO  JOCTynma K  JIMYHOM
KOH(UIEHIMATbHON HH(OpMALMK, XpaHSUIECs Ha MEPCOHATbHOM KOMIIBIOTEpE,
MOOUJILHBIX yCTpoiCTBax. BpemoHocHoe mporpaMMHOe oOecreyeHrue U CrocoObl
O00prOBI C HUM. AHTUBUPYCHBIE mMporpaMMmbl. OpraHu3zainus JIMYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3anmTa apxusa.

[IudpoBanue naHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE ITUQPHI.
Mudper npocrori 3amensl. [udp Lezaps. [udp Buxenepa. Anroputm
mmdpoBannst RSA.

Teopernueckue 0CHOBBI MHPOPMATHKH

Nudopmanus, nanusie u 3HaHus. MHQopManmoHHble Npoueccsl B MPUPO/IE,
TEXHUKE U 0OIIECTBE.

HempepriBHBIE W JTUCKPETHBIE BEIMYMHBI W CUTHaIBL. Heo0XoauMocTh
AUCKpeTHU3anuu HH(pOpMAINK, NpeAHa3HAYCHHON Jid XpaHeHWs, Mepeiadud u
00paboTKH B IIM(PPOBBIX CUCTEMAX.

JIBomyHoe KogupoBaHuE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJIBI.
JlekoupoBaHUe COOOIIEHUH, 3alMCAaHHBIX C MOMOLIbI0 HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. [loctpoeHne ONHO3HAYHO IEKOAMPYEMBIX KOJOB C ITOMOILIBIO
nepeBa. EnMHULIBI M3MepeHus KoinyecTBa nHpopmauuu. AndaBUTHBINA MOAXOA K
OLICHKE KOJIMYeCTBA UH(POPMALIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHUCET B
MO3UIIMOHHON cucTemMe cuucieHusa. CBOICTBA MO3UIIMOHHOM 3alHUCH YHUCTA:
KOJIMYECTBO LIM(PP B 3alUCH, NPU3HAK JACTUMOCTH YUCJIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM IE€PEBOJIA LIEJIOr0 Ynciia U3 P-M4HOM CUCTEMBI CUHUCIICHHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-muHON npoOu B NECATHUYHYIO.
AJNTOpUTM MEpeBOJa LEI0r0 YHCiIa U3 JECITHUYHOM CUCTEMBI CUMCICHUA B P-
nyHyro. IlepeBox KoOHe4yHOW paecaTUUHOM JpoOdu B P-uunyro. J[BonuHas,
BOCBMEPHUYHAS U IIECTHAAUATEPUYHAS] CUCTEMbI CUUCIIECHUS, CBSI3b MEXKIY HUMHU.



ApudmMernyeckre ornepanudud B TMO3UIMOHHBIX CUCTEMax CuUucieHus. TpouyHas
YPaBHOBEILIEHHAS] CUCTEMA CUUCICHUS. JIBOMUHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne tekcTtoB. KommpoBka ASCII. OpHoGaliTHBIE KOIUPOBKH.
Cranmaptr UNICODE. Koaupoka UTF-8. Omnpenenenune HHPOPMaLHOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUI.

KomupoBanne  u3obpaxkenuil.  OueHka  uHGOPMAIMOHHOTO  00BEMaA
rpauuecKuX JaHHBIX MPHU 33JIaHHBIX pa3pelieHUuH U TTyOrHe KOIUPOBAHUS [BETA.
IIBeroBbie Momenu. BekTopHoe komupoBaHue. Dopmarbl rpadudeckux (ailyios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3AIMU U Pa3psAIHOCTHA KOJHUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHMUA. BbICKa3bIBaTENbHBIE (POPMBI
(mpeaukatel). KBaHTOpBI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnuibl MCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlornueckue ToxzaecTBa. JlOKa3aTelbCTBO JOTMYECKUX TOXKAECTB C IOMOIIBIO
TaOJIMI UICTUHHOCTHU. Jlornueckue onepanuu 1 onepalny HaJl MHO>KECTBAMU.

3akoHbl anreOpbl JIOTMKUA. DKBHBAJICHTHbIE MPEOOpPA30BAHMS JIOTHYECKUX
BbIpaXCHUH. Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHU .

Jlornueckrue (QyHKIMHU. 3aBUCUMOCTb KOJMYECTBA BO3MOKHBIX JIOTMYECKUX
GYHKIIUN OT KOJTIMYECTBA apryMeHTOB. [loHbIe cCTEMBI TOTHYeCKUX (YHKITHA.

Kanonnueckue  Qopmbl  Jjormdyeckux  BblpakeHuil.  CoBepILEHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHble (HOPMBI, QJITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE HCTHHHOCTH.

Jlormdyeckue »JIEMEHTHI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropa3psansii cymmarop. IloctpoeHne cxeM Ha JIOTHYECKMX 3JIEMEHTax IO
3aJ1JaHHOMY JIOTUYECKOMY BBIP@KECHHMIO. 3allMCh JIOTUYECKOrO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX 4YHMCEN B NaMATH KommbioTepa. OrpaHHMYEHHOCTh
JYara3oHa 4YMCeNl MNPH OrPaHWYEHUH KOJIM4YecTBa pa3psanoB. llepemonnenune
pa3psiiHON ceTkU. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBIIM
JOTOJIHUTENIbHBIA KOJI OTPULIATEIbHBIX YUCEL.

[TobutoBbie normyeckue omneparuu. Jlormueckuii, apudmeTudyeckui u
nukanyeckuit  caBurn.  [lludpoBanme ¢ mOMONMIBIO MMOOWUTOBOW  OIEpaIuu
wackirovaronee NI ».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMSATH KOMIBIOTEpA. 3Havalas
4acTh W IMOPSAAOK 4Ymcia. Jlnanma3oH 3HAYCHUH BeIIeCTBEHHBIX umcen. [IpoGiemsl
XpPAaHEHUsI BEIIECTBEHHBIX YHCEJ, CBSA3aHHBIE C OIPAHMUYEHUEM KOJIMYECTBA
pa3psnoB. BpIonHeHne onepanuid C BEIIECTBEHHBIMH YHCIaMH, HAKOIUICHUE
OLIMOOK MIPU BBIYUCIEHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHNE

OmnpeneneHrue BO3MOXKHBIX pPe3yJIbTAaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIPAaBIICHUS HWCIOJHUTENSIMU W BBIYMCIUTEIBHBIX alropuTMoB. OmpeneneHue
MCXOAHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOXKET AaTh TpeOyeMblil pe3yabTarT.

DTramnbl pelieHus 3a7ady Ha KoMmbloTepe. MHCTpyMeHTalbHbIE CpPEACTBA:
TPaHCIATOP, OTIAauuK, npoduiupoBmMK. KoMmMnuisuus W UHTEpHpeTanus
nporpamMm. BupTyanbHbie MalliuHBbI.

WNHrerpupoBaHHas cpena pa3padoTKu. MeToasl OTJIAJKH  MPOTPaMM.
Hcnonb3oBaHue TpaccHpoBOUHbIX TaOiuu. OTmanounbii BbeiBoA. IlomaroBoe
BBITIOJIHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUEHMI TEpEMEHHBIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiueHus.
Cnoxuble ycnoBus. Iluknel ¢ ycnoBueM. [{ukiabl 10O  mEpeMEHHOM.
B3aumo3aMeHsieMOCTh  pa3IMYHBIX  BUAOB  LMKJIOB. VHBapumaHT  UuMKIa.
CocraBneHue IUKIA C HUCIOJb30BAHUEM 3apaHee ONpeleEHHOr0 WHBAapUAHTA
UKIIA.

JIOKyMEHTHpOBaHUE IPOrpaMM. Hcnonb3oBanue KOMMEHTApHEB.
[ToaroroBka onvcaHus IPOrpaMMbl U MHCTPYKIMU JJIs TTOJIb30BATESL.

AnroputmMbl 00paOOTKH HATYPAJIbHBIX YHUCEN, 3aITUCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYHCIECHHUS: pa3OueHue 3amucu 4ucia Ha OTAeNbHble LUQPH,
HaXOXXJE€HUE CYMMBbl U TMpOMU3BEIEHUs UU(Dp, HAXOKIECHUE MaKCUMAIbHOU
(MUHUMAITLHOM) UQPBHI.

HaxoxneHnue Bcex MpoCThIX YMCEN B 3aJlaHHOM Auana3oHe. [IpencraBiienne
qucia B BUJIe HAOOpa MPOCTHIX COMHOKUTENEH. ANTOpUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAImuxcs B (aitiax. TekCToBbIE U IBOMYHBIC (PaJIbI.
daiinoBeie TepeMeHHbIe (daiioBble ykazarenu). Urenue u3 daiina. 3amnuch B
daiin.

Pazouenne 3amaun Ha mom3anaun. [logmporpammel (Iporenypsl u GyHKIIAN).
Pekypcus. PekypcuBHble 00bekThl ((pakranbl). PekypcuBHbIE mpouenypsl U
¢ysakuuu. Mcnonb3oBaHue cTeka JUisl OpraHu3aluy peKypCUBHBIX BI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[lonkmtoueHue  OMOAMOTEK  MOANPOrPaMM  CTOPOHHUX  MPOU3BOAUTENEH.
MonynbHBIA NPUHIKI IOCTPOECHUS IPOrPaAMM.

Uucnennble Meronbl. TouyHoe U OpHOMMKEHHOE peUIeHUs 3aJayu.
YucaeHHble METOABI PELICHUS] YPaBHEHMI: METO]l iepedopa, METO/1 MOJIOBUHHOTO
nenenust. [IpuOamkE€HHOE BBIYMCIIEHWE JIMH KPUBBIX. BbIuMciieHHe momanen
(Guryp Cc NHOMOLIBIO YHCIEHHBIX METOAOB (METOA NPSIMOYIOJbHUKOB, METOJ



tpanenuii). Ilouck wmakcumyma (MUHUMYMa) QYHKUMA OAHOM NEpeMEHHOU
METOJIOM MOJIOBUHHOT'O JICJICHHUS.

O6paboTka CHUMBOJBHBIX  JAHHBIX. BcTpoeHHble  GYHKIMM — S3bIKa
IIPOrPAMMUPOBAHMS ISl OOpaOOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00paOOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJICHUN CHMBOJIa B CTPOKE,
pa3OueHre CTPOKM Ha CJIOBa MO NPOOEIbHBIM CUMBOJIAM, MOMCK MOACTPOKU
BHYTPU JIaHHOW CTPOKH, 3aMEHAa HAWJEHHOW MOJCTPOKH Ha APYTYH CTPOKY.
['enepanusi Bcex CJIOB B HEKOTOPOM ayihaBHUTE, YAOBIETBOPSIOIIMX 3aJlaHHBIM
orpanudeHusM. [IpeoOpa3oBanue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCIEAOBATENLHOCTH 4HceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MACCHBA WJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEAHET0 apu(PMETHUIECKOr0, MUHUMAJILHOTO U MaKCHUMaJIbHOT'O
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JIMHEeNHBIN MONCK 33JJaHHOI'0 3HAUCHUS B MACCHBE.

CoprtupoBka 0IHOMEPHOT0 MaccuBa. [IpocTbie METObl COPTUPOBKU (METOJ
Mmy3bIpbKa, METOJA BbIOOpa, COPTUPOBKA BcTaBkamu). COPTUPOBKA CIIHSHUEM.
beictpas coprupoBka MaccuBa (ainroput™m QuickSort). J[BoMuyHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHUBOB: 3aIll0JIHEHHE ABYMEPHOI'O YHCIOBOIO MacCHBa I10 3a/IaHHBIM IIPaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBa, INEPECTAHOBKAa CTPOK MU CTOJIOLOB
JIBYMEPHOT'0 MAacCHBA.

HNudopManmoHHbIe TEXHOJIOTUH

TexcroBerii mpomeccop. PemaktupoBanue u Qopmatupoanue. [IpoBepka
opdorpapun u rpammartuku. CpeacrBa IMOWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  McnonbzoBanue — ctuwiie.  CTpYKTYpUpOBaHHbIE  TEKCTOBbIE
nokyMeHThl. CHocku, oriaBineHue. KomnektuBHas paboTa C JTOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpolieccopax. OOmauHble CEPBUCHL.
JlenoBass mnepenucka. Pedepar. I[lpaBwia 1UUTHpPOBaHMS HCTOYHUKOB U
oopmieHust Oubnuorpaguueckux ccbuiok. OdopMieHue CrnucKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHHueckue CpeicTBa BBOJA
TekcTa. CHenualu3upOBAHHBIE CPENCTBA PEJAKTHPOBAHUS MAaTEMATHYECKHX
TEKCTOB.

Ananu3 nanHbiX. OCHOBHBIE 3aJlayd aHAIM3a JAHHBIX: MPOTHO3MPOBAHUE,
KJacCupUKalus, Kiactepusalus, aHanu3 oTkiIoHeHui. IlocimegoBarenbHOCTD
pelIeHys 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKa
KAauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOCHHUE MOJENH, MPeoOpa3oBaHUE JAHHBIX,
BU3YaJu3alisl JaHHBIX, UHTEPIpETalus pe3ynbTaToB. [IporpaMmHubie cpencTtBa u



WHTEPHET-CEPBUCHI I 00paOOTKU U MpPEACTaBICHUS JTaHHBIX. bosblnue TaHHbIE.
MamunHoe o6yuenue. MHTemeKTyanbHbli aHaIu3 TaHHbIX.

AHanu3 JTaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TAaOIUIl. BbI4ucClieHnEe CyMMBI,
cpemHero apupMETHIECKOTr0, HAMOOIBIIIETO (HAMMEHBITIET0) 3HAYCHHS TUATa30Ha.
Boruucnenue koddduiimenta Koppensiiud ABYX psAnoB AaHHbIX. [loctpoenue
CTONOYATHIX, JUHEHYAaThIX M KpYyroBbiX nuarpamm. [locTtpoeHue rpadukoB
dbynkiui. [Tondop nuHUYM TpeHa, pelieHne 3a1a4d MPOrHO3UPOBaHMUSI.

UuciieHHOE pEIICHHE YPaBHEHUH C TMOMOILIBIO Moa0opa mapamerpa.
OnTtuMu3zanus Kak MOMCK HaWIydlllero pelieHus B 3aJaHHbIX ycioBusx. lleneBas
byHkuus, orpanuyeHus. JlokanbHble M T00aNbHBII MUHHUMYMBI IEJIE€BOM
¢dbyskiuu. Perenue 3a1a4 onTUMU3AIUEU C TIOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernueckne mMOAXOAbl K OIEHKE KoiuyecTBa HHGOpMaluu. 3aKOH
aanutuBHocTH MHpopManuu. ®opmyna Xaptiu. Mubopmanuss u BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxatus JaHHbIX. AnroputmM RLE. Anroputm Xaddmana.
Anroputm LZW. AnroputMmbl CKaThsi JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOMHBI KogupoBaHus 1BeTa. OCHOBHBIE Hjlen anroputmos cxkatus JPEG, MP3.

CkopocTh mepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHHM II€pefjadd  OT
MHPOPMAIIMOHHOTO 00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBA3M. lIpuumHbI
BO3HUMKHOBEHHUS] OLIMOOK TMpu Tnepenadye JaHHbIX. Koael, mo3Bossmomne
OOHapyXHBaThb M HCIPABIATH OLIMOKH, BO3HHUKAIOUIME MpU Mepeaade TaHHBIX.
Paccrosnune Xsmmunra. KogupoBanue ¢ noBropennem 0utoB. Koasl X3MMuUHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI M UX B3auMoxeiicTBue. CHCTEMHBIN
s dexT. Ynpasnenue kak nHGoOpMamoHHbIN Tipoiiecc. OOpaTHas CBA3b.

Mopnenu n mogenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOJAENU
MOJIENTUPYEMOMY OOBEKTY WJIM MpOoLEcCy, Lenu MoaenupoBanus. Oopmanuzanus
NPUKJIAIHBIX 3a4a4.

[IpencraBiaeHue pe3ysibTaTOB MOJEIUPOBAHMS B BHUAE, YIOOHOM Jif
BOCTIpUATHS YelloBeKoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOJHUIIBL,
rpadukn).

I'padbr. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHIL, CIIHCKOB CMEXHOCTH. PemeHnue
QITOPUTMUUECKUX 3aJa4, CBA3aHHBIX C aHaiu3oM rpadoB (IOCTpOeHUE
ONTHUMAJIBHOIO MYTH MEXIy BeplIMHAaMU rpada, ONpeleIeHUue KOJUYEeCTBa
pa3NMYHBIX MyT€Hd MEeXAYy BEpIIMHAMH OPUEHTUPOBAHHOTO AIUKINYECKOIO

rpada).



HepeBbsi. bunapnoe aepeBo. [epeBbs mnoucka. CriocoObl 00xola aepeBa.
[IpencraBnenue apupMeTUIECKUX BBIpAXKEHHUM B BHJE JepeBa. [ucKkpeTHble Urpbl
JIBYX UTPOKOB ¢ moiHoM nunopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB,
OIKCAaHUE CTPATETUU UTPHI B TaOIMMUHOU (hopMe. BBIMTphILIHbIE U MPOUTPHILIHBIE
MO3ULMHU. BBIMTPHIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOrO0 MHTEIEKTa. CepBHUCHl MAIIMHHOIO IMEPEBOJA U
pacnio3HaBaHusl yCTHOU pedyu. KorHuTuBHbIE cepBuUchl. MaeHTHduKanms u momck
M300paXeHU, pacro3HaBaHKE T, Camoo0byuaroruecs CHUCTEMBI.
NcKkyCcCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX Mrpax. Mcmonb3oBaHue MeTOOB
UCKYCCTBEHHOI'0 MHTEIIJIEKTa B OOydYaromux cuctemax. VMcronb3oBaHue METOJ0B
UCKYCCTBEHHOI'0 MHTEIJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmanuzanus  OOHATUA — anroputma.  Mammna  TerOpuHra  Kak
yHUBEpCajabHas MOJeib BeruuciaeHuil. Tesuc Yépua—Trropunra.

OrneHka CIIOKHOCTH BhIUHUCIEHUN. Bpemst paOoTel 1 00BEM HCTOIB3YEMOI
naMsTH, KX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OneHka
ACUMITOTHYECKOM CJIIOKHOCTH  alTOPUTMOB. AJITOPUTMBI  MMOJTMHOMHAIIbHON
cnoxHocTH. [lepeGopHbie anroputmbl. [IpuMepsl pa3IUYHBIX — aITOPUTMOB
pELIeHNs] OJJHOM 3a7a4M, KOTOPhIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpocThIX yuced B 33JaHHOM JMAIa30HE C MOMOLIBIO aJropuTMa
«petero DparocheHar.

MHoropa3psiHble 1elble Yuclia, 3aJa4l JUIMHHON apu(pMeTHKU.

CrnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKEHMS).  XDII-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTA.

Creku. AHamM3 MNPaBUIBHOCTH CKOOOYHOI'O BbIpakeHHs. Bsluucienue
apu(pMETUYECKOTO BbIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnonp30BaHue oyepen sl BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmel Ha rpadax. IlocTpoeHre MHUHHUMANIBHOTO OCTOBHOTO JepeBa
B3BEIIEHHOIO0 CBSI3HOIO HEOpPUEHTUpoBaHHOro rpada. KoiaumdecTBo pazinyHBIX
nyTel MeXIy BepIIMHAMU OPUEHTHUPOBAHHOIO alMKJIMYecKoro rpada. AnroputM
JIeKCTpBI.

JepeBbs. Peannsanns nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapnbie) nepeBbs. [locTpoeHue nepeBa ajisi 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsA. PekypcuBHbBIE alropuTMbl 00Xxoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamMu4eckoe MporpaMMUpOBaHUE Kak METOJ pelmeHus 3a7ad ¢
COXpaHEHUEM MPOMEXKYTOUHBIX PE3yJbTAaTOB. 3aJauyM, PEIIaeMble C IOMOIIbIO



JTUHAMUYECKOTO TIPOrPAMMHUPOBAHMSI: BBIYMCICHUE PEKYPCUBHBIX (YHKIINH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONTUMU3AIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM NPOrpamMMHUpOBaHUHU. OOBEKTHI U
kiaccel. CBoiicTBa U MeTo[bl 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIU3.
Pa3paGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJIXO/A.
WNukancynsuuys, Hacjae10BaHue, MOTUMOP(U3M.

Cpenbl ObicTpodi pa3paboTku mnporpamm. lIpoektupoBanue wuHTEpdeiica
nosib3oBarens. VIcnmoiib30BaHWE TOTOBBIX — YIPABISAEMBIX  3JIE€MEHTOB IS
ocTpoeHust uurepdeiica.

O630p  s3bikOB  mporpammupoBanus.  [lonstue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NudopmanmoHHbIe TEXHOJIOTHU

OTtanbkl  KOMIIBIOTEPHO-MAaTEMAaTHUYECKOI'0  MOJCIMPOBAHUS:  TTOCTAaHOBKA
3ajaud, pa3paboTKa  MOJIENTM, TECTUPOBAHME  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzamuss NpU MATEMATUYECKOM MOJICTUPOBAHUU  HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBWXEHHS. MojenupoBaHue  OMOJOrMYECKHX
cucteM. MaremaTuyeckue  MOJACIM B DKOHOMHUKE.  BbIUHCIUTEILHBIC
AKCIIEPUMEHTHI C MOJIEIISIMU.

OO6paboTka pe3ylbTaTOB 3KCIEpUMEHTa. MeToJ, HauMEHbIINX KBaJpaToB.
OueHka 4YHUCIOBBIX MapaMeTpPOB MOJEIHPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBiieHrE 3aBUCUMOCTEN I10 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  mopenu.  Meroast Monte-Kapio.  MmurtanuonHoe
MonenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAHMSI.

Tabnuunbie (pensiuoHHBIC) Oa3bl MaHHBIX. Tabmuiia — mpefcTaBICHUE
CBeJleHHH 00 OMHOTMHHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmumel. Padora ¢
roroBoil 0a3oil naHHbIX. 3anoigHeHuWe Oa3bl NaHHbIX. [louck, copTHpoBKa Hu
bunbTpanys JaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3ampoChl C MMapaMeTpamu.
Brruucisiemsie 1moss B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUIB  CBSI3EH MEXIy TaOJMIIaMU.
Buemnuii kitod. LlenoctHocTs 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nurepuer-npunoxenus. IlonsaTre o cepBepHON M KIMEHTCKOW 4acTsAX CauTa.
TexHonorus «KJIMEHT — CepBEP», €€ JOCTOMHCTBA M HeAOCTaTKU. OCHOBBI SI3BIKA
HTML wu xkackamaeix Tabnui ctuiedt (CSS). Cuenapum Ha s3bike JavaScript.
®dopMbI Ha BEO-CTpaHUIIE.

Pasmenienne BeO-caiiToB. Y ciyra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon n300paxkeHuil C MCIONB30BAHUEM PA3IUYHBIX LHU(POBBIX YCTPOMCTB
(uudpoBbIX (oToaNmapaToB U MHUKPOCKOIOB, BUICOKAMEp, CKAHEPOB U JIPYrUX



ycTpoiictB). I'paduueckuii penakrop. Paspemenue. Kagpuposanue. McnpaBinenue
nepcnekTuBbl. I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUHs  IIBETa.
OOecuBeurBaHWE I1BETHBIX M300pakeHuid. Perymb. Pabora ¢ obOmactsamu.
OUIBTPBL.

MHuorocnoiinbie u3o0paxeHus. TekcroBble cinou. Macka cios. Kanamibl
Coxpanenue BbifieneHHOW obOnactu. [loaroroBka wimocTpanuii AJisi BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUS.

Bekropnast rpaduka. IlpumutuBel. W3MeHeHHe MOpsIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

[IpyHIMOBI  TIOCTPOEHUSI M PENAKTUPOBAHUA TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MoJaenupoBaHHEe HWCTOYHHUKOB OCBELICHUS.
Kamepnl. AnnutuBabie TexHosoruu (3D-mpuntepsl). [loHaTHe 0 BUPTyalbHOMU
pPEanbHOCTU U JOTOJHEHHOW PEabHOCTH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOTPAMMEBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

JIndHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
O0y4JaromMXcss PYKOBOACTBOBATHCA C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH
JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM  ILIEHHOCTSIM  POCCHUMCKOTO
00IIeCTBa, PACIIUPEHUE KUZHEHHOI'O OMbITA W OMbITA JEATEILHOCTH B IMPOIECCE
peali3ali  CpeACTBAaMU  y4eOHOrO TIpeIMeTa OCHOBHBIX  HampaBlCHUMN
BOCIIUTATEIbHOU JIEATEIbHOCTH.

B pesynbrate wuszyueHuss uHOOPMATUKH HA YPOBHE CpeaHEro OOIIero
oOpa3oBaHus y oOydaromierocsi 6ynyr copMHUpPOBaHBI CIEAYIONIME JTUYHOCTHbBIE
pPE3YyIbTATHI:

1) rpaaaHCKOTr0 BOCIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHAa WU TpaBOMOpSAKa,  COOJIOJIGHHE  OCHOBOIIOJNATaloIMX  HOPM
UHGOPMAITMOHHOTO TIpaBa U MH(GOPMAIIMOHHON O€30MaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSATH HWJEOJIOTMU JIKCTPEMH3MA, HAIlMOHAIW3Ma,
KCeHOPOOUHU, JUCKPUMHUHALIMM IO COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA :

LIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACJIEAUI0, TOCTHKEeHUsIM Poccrn
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaYeHUs UHPOPMATUKH KaK HAYKU
B KU3HU COBPEMEHHOI0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PEILCHMUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu HTEpHET;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUECTRA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUBI HCKYCCTBA, B TOM YHCIE
OCHOBAaHHOT'O Ha MCIOJIb30BaHWU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) puznyeckoro BOCNUTAHUSA:

chOpMUPOBAHHOCTH  3JI0pOBOr0 W 0Oe3omacHoro  obOpasza  KU3HH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CUET



coOroieHuss TpeOOBaHUIM 0€30MacHOM 3KCIUTyaTallud CPEACTB MH(DOPMALMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTh K AKTUBHOW JAEATEIIbHOCTA TEXHOJOTMYECKOM WU COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJIHATD TAaKYIO JI€ATENbHOCTB;

uHTepec K cdepam TpodecCHOHATBLHON ESITEIIbHOCTH, CBA3aHHBIM C
nH)OPMATUKON, MPOTpaMMHUPOBAHWEM U HWH(POPMAIIMOHHBIMU TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAyKu MH(POPMATUKU U HAYYHO-TEXHHUUYECKOTO
nporpecca, yMeHue COBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiedl mpodeccun u
peaIM30BBIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HAaHHE TJI00aJBLHOTO XapakTepa HKOJIOTHYECKUX MPOOJeM W TMyTel ux
pemieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUSA HAYKH, JIOCTHKEHHSIM Hay4YHO-TEXHMUYECKOIO Iporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIM MHPOPMAIIMOHHBIX PECYPCOB,
MH()OPMAITMOHHBIX TPOIECCOB U HMHGOPMAIMOHHBIX TEXHOJOTHM B YCIOBUIX
1 poBoii TpanchopMaIu MHOTUX cep KU3HU COBPEMEHHOT0 00IIIEeCTRa;

OCO3HAHUE IIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTHb OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

B mporecce nocTukeHUs JIMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpPaMMBbI
no uHPOpMATUKE Yy OOYyYalolUXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
UHTEIUICKT, MPEATNOIararonuii chOpMUPOBAHHOCTH:

CaMOpPEryJIUPOBaHUSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEIECHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIUH, BKJIIOYAIOLIEH CTPEMIICHHE K IOCTUKEHUIO LIETU U
yCIleXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOJAs M3 CBOMX
BO3MO>XHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHHUIO;

COIIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MIPOSBIISATh HHTEPEC U pa3peiiaTb KOHQIUKTHI.



METANPEIAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydyeHuss HMHPOPMATHKM Ha YPOBHE CpPEIHEr0 OOLIEro
oOpa3zoBanust y oOyuaromierocsi OyayT c(pOpMHUpPOBaHBI MeETaNpeIMETHbIE
pe3yNbTaThl, OTPAKECHHbIE B YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUSAX, & UMEHHO —
NO3HaBaTeNIbHbIE yHHUBEpCaJbHblE yueOHBbIE JEUCTBHUSA, KOMMYHHKAaTHUBHbIC
YHUBEpCAJIbHbIE Y4YEOHBIE JEUCTBUS, PErYISTUBHBIE YHUBEpCAJIbHbIE Y4YEOHBIE
NENUCTBHS, COBMECTHAS AEATEIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE [1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUe AeHCTBUS:

CaMOCTOSATETTLHO  (OPMYNIHpPOBaTh W AKTyaIM3UPOBAaTh  MPoOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAaHMS [IJIi CPaBHEHMS,
KJaccupuKkanuy 1 00001IEeHHUS;

OMpENENATh LU JEATEIIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJeMbl C YU4ETOM aHAIM3a MMEIOIIMXCS
MaTepualibHbIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEIHHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LIEJIIM, OLICHUBATh PUCKU MOCIEACTBUIN AEATENbHOCTH;

KOOpJMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHS:

BJIa/ICTh HABbIKAMH Y4EOHO-UCCIIEA0BATENbCKOM U TPOESKTHON JIEATENIbHOCTH,
HaBbIKAMU  pa3pelieHus MpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS,

OCYILIECTBIJISITh PA3JIMYHbIE BUABI JIEATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHMSI, €r0 HHTEpPHpeTaly, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y4eOHBIX CHUTyallusiX, B TOM YHCJI€ NPU CO3JAaHUU Y4YE€OHBIX U COLMAIbHBIX
MPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUAMU U METOAAMU;

CTaBUTh W (OpPMYyIUpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NESATENbHOCTU U )KU3HECHHBIX CUTYalUsX;



BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aaady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh ApTyMEHTHl HJis JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHMIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS;

AQHAIM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3a7a4dl  Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh WX JOCTOBEPHOCTh, IPOrHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh I1IE€JICHANIPABICHHBIA MMOUCK TIEPEHOCa CPEICTB U CIOCOOOB
NehcTBUS B MPOGECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00J1acTu
KUZHEJEATEITbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTb OPUTHHAIBHBIC MOJXOIbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopMmaumeii:

BJIA/ICTh HABBIKAMU MOJTyYeHUs WH(OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITETLHO ~ OCYIICCTBJISITH ~ TIOWCK,  aHAW3, CHCTEMATH3aIuil0 U
UHTEPIPETAIINI0 HHPOPMAIIMK PA3INIHBIX BUIOB U (OPM MPEACTABICHUS;

co3laBaTh TEKCThl B pas3NW4HbIX (Gopmarax ¢ y4ETOM Ha3HAYCHUS
uHbOpMaIlM W IEJIEBOM  ayJWTOpHUH, BBIOMpas ONTUMAIbHYIO  (GOpMYy
MIPEICTABICHUS M BU3YaIH3aINH;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HMH(pOpMAINH, €€ COOTBETCTBHUE
MIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTIONIb30BaTh  CpeACTBa WH(MOPMAIIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUW B PEUICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a71a4 ¢ CcoOMIoJieHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMpaBOBbIX M 3TUYECKUX HOPM, HOpPM
nHGOPMAITMOHHON O€30MaCHOCTH;

BIIQJICTh ~ HABBIKAMHM  pAclO3HaBaHWA W 3aWUTHl  WH(OpMaIuw,
UHGOpPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

1) oO1enme:

OCYIIECTBJISITh KOMMYHHKAIIMHU BO BCeX chepax KU3HMU;

pacrio3HaBaTh HeBepOajbHBIC CpPEJACTBAa OOIIEHUS, ITOHUMATh 3HAYCHHUE
COITMATBbHBIX 3HAKOB, PACIO3HABAaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalldd H
CMATYaTh KOH(JIUKTHI;

BIAJETh  pa3IMYHBIMU  criocobamMu  OOILIEHHS HW  B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(JIMKTHBIC CUTYaIIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCcTHAas1 1eATeJIbHOCTD:

IIOHUMAaTh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAaHIHONM M WHIMBUIYaJIbHOU
padoThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKI0T0 YJ€HA KOJUICKTUBA;

MIPUHUMATh €AW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUS MO HX JIOCTHXKEHHUIO: COCTABJIATH IUIAH JECUCTBUM,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboOTHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHUBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATErMYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIe 1elCTBUA

1) camoopranu3amnus:

CaMOCTOSITEJIBHO OCYLIECTBIIATh IO3HABATEIBHYIO JIESTEIbHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIaH pElIeHUus MpoOieMbl C  y4&ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTCHUH;

JABATh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMKU yueOHOIO ITpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYIULUMH B
pa3HbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 00pa3OBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJQJ€Th  HABbIKAMHM  IO3HABATEJIbHOM  peQuIeKCMM Kak  OCO3HAaHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTATOB U



OCHOBAaHMM, MCHOJIb30BaTh MPUEMBI peIeKCUU NJIs OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

OLICHUBATh PUCKHA U CBOCBPEMEHHO IIPUHUMATH PELICHUSA 110 UX CHUKEHHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IPU aHAIU3€ pPe3yJbTaToB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTrUX:

OpUHUMATh ce0s, TOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTUX IPU aHaIu3€ pe3yJbTaToB
NEATEIBbHOCTH;

IpU3HABATh CBOE MPABO U MPABO IPYIUX Ha OLIMOKY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

NPEJMETHBIE PE3YJIBTATBI

B mpomecce m3yueHus kypca MHPOPMATHKH YriayOJEHHOTO ypoBHS 6 10
Kn1acce oOyJarOmmUMucCs  OyAyT  JOCTHTHYTHI  CJIEAYIOIIUE  TPEIMETHbBIC
pE3yIbTaThI:

BJIQJICHUE TPEICTABICHUAMH O POJH HWHPOPMAIMM W CBS3aHHBIX C HEH
NPOIIECCOB B TIPUPOJE, TEXHWKE M OOIIECTBE, MOHATHAMU «HH(POPMAIIHSI,
«MH(QOPMAIIMOHHBI  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI,
«cucteMHbIn d3hPexrTy», «mHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUE METOJaMHM TOMCKa WHGoOpManmuu B ceTu VIHTepHET, yMeHHue
KPUTHYECKU OIICHUBATh WH()OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepU30BaTh OOJBIIME JIaHHBIC, MPHUBOJIUTH TPHUMEPHI
UCTOYHUKOB WX TIOJIYYCHUS W  HAMNPABICHHUS HWCIOJIb30BAHUS, YMEHUE
KJIaccu(UIMpPOBaTh OCHOBHBIE 3a7aud aHaAIW3a JaHHBIX (MPOTHO3WPOBAHUE,
KiIaccudukanms, KJIacTepu3alus, aHam3 OTKJIOHCHHUA), IOHUMATh
TIOCJIEIOBATEIEHOCTh PEIICHUS 33/1ay aHAlIM3a IaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHUE MOJIEIH,
nmpeoOpa3oBaHNe JaHHBIX, BU3YyaIu3alns JaHHBIX, MHTEPIPETAIHS PE3yIbTATOB;

NOHMMaHWE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHA;

BJIQJICHUEC HAaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMU
BUJAMH TIPOTPAMMHOTO OOECIEYCHHUS I pEIICHHMs Y4YeOHBIX 3amad 110
BHIOpaHHOH CTICTIMATU3allNH;

HAJIMYUE MPEJCTABICHUI O KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 0OmUX MNPUHIMIAX pPa3padOTKu W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKECHUM;



MOHUMaHWE Yrpo3 HHQPOPMAIIMOHHOW OE€30MaCHOCTHU, HCMOJIb30BaHUE
METOJIOB M CpPEICTB NPOTUBOJAEHUCTBUS JTHUM yIrpo3aM, COONIOAEHUE Mep
06e30MacHOCTH, MPEIOTBPAIIAIOIINX HE3aKOHHOE PaCIpOCTPaHEHUE MEPCOHATBHBIX
JAaHHBIX, COOJIO/ICHNE TPEOOBaHUI TEXHUKN 0€30MAaCHOCTH Y TUTHEHBI PU padboTe
C KOMIIBIOTEPAMU U APYTUMU KOMIIOHEHTaMU HIUGPOBOTO OKPYKEHUSI, IOHUMaHUE
MIPaBOBBIX OCHOB HCIIOJB30BaHUS KOMIIBIOTEPHBIX MporpamMMm, 0a3 JaHHBIX U
pabotel B cetu MHTEpHET;

MMOHUMAHUE OCHOBHBIX TMPHUHIIUIIOB JUCKPETU3AIMU PA3JIUYHBIX BUOB
uHpopMaluu, yMEHHE omnpeAensaTh HWHOOPMALUUOHHBIA OO0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AMCKPETH3alluu,
YMEHUE ONpEeNeNsiThb CpPEIHIOI0 CKOPOCTh Tepelayd JIaHHBIX, OIICHUBATh
W3MCHEHUE BPEMEHH TMepeayd Mpu U3MEHEHUM WH(OpMarmoHHOro o00BhéMa
JTAHHBIX U XapaKTEPUCTUK KaHalla CBS3H;

yMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3aJlady CBOMCTBA MO3WIIMOHHOW 3amucH
YHUCeN, aJrOpuTMa MOCTPOCHHUS 3aIIUCH YKCIIA B TIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHbIM OCHOBAaHHMEM U TOCTPOCHHMS YMCIIa MO CTPOKE, COJEpIKalllel 3aluch
ATOTO 4YHUCJa B MO3UIMOHHOW CHCTEME CUUCICHHSI C 3aJlaHHBIM OCHOBAHUEM,
YMEHHE BBINOJIHATh apuPMeTHYecKue omepanuu B TO3UIIMOHHBIX CHUCTEMax
CUHCIICHUS,

yYMEHHUE BBIMOIHATh MPEoOpa30BaHUs JIOTUYECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBl ~aJIreOphl JIOTUKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAKECHUE B
JU3bIOHKTUBHONW U KOHBIOHKTUBHON HOpPMaJIbHBIX (hopMax Mo 3aJaHHOW TaOJuIle
UCTUHHOCTH, HCCJIEIOBaTh OOJACTh HCTHHHOCTU BBICKA3BIBAHMS, COACPIKAIIETO
NIEpEMEHHbIE, PEIaTh HECT0XKHbBIE JIOTUYECKUE YPABHEHUS U CUCTEMbl YPABHEHUM;

MOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpaOOTKM 4YHCIOBOM M TEKCTOBOM
uHdopManuu (3aMuch YUCEI B MO3UIIMOHHOM CUCTEME CUMCIICHHS, HaXOXKJICHUE
BCEX MPOCTHIX YUCEN B 33J]aHHOM JMarna3oHe, 00paboTKa MHOTOpa3psIAHBIX LETbIX
YuCes, aHaJIU3 CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB MIOMCKA U COPTUPOBKH,
YMEHUE OMNpPENeNsiTh CIOKHOCTh HU3Y4aeMbIX B Kypce O0a30BBIX aJTrOPUTMOB
(cyMMHUpOBaHUE DJEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, THepeOOpHbIe
QJTOPUTMBI, IBOMYHBIA TOUCK) U MPUBOAUTH MPUMEPhl HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs PEIIECHUS OJHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM IMPOrPAMMUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpencraBiieHHsIMU O Oa30BBIX THUIIAX JaHHBIX U
CTPYKTYpax JaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIE  YIIPaBJISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 NPEMNJIOKEHHON MpPOrpaMMBbI:
OTIPEENATh PE3YNbTATHl PA0OTHI MPOTPAMMBI MPHU 3aJAaHHBIX WCXOMHBIX JAHHBIX,
ONPENIENATh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHBIX



pe3yNIbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OMMOKE B paboTte
nporpaMmbl, (GOPMYIUPOBATH NPEIIOKEHHUS M0 YAYULIISHUIO IPOrPAMMHOI0 KOJa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHbIE TEKCTOBBIE JIOKYMEHTBHl U
JE€MOHCTPALIMOHHBIE MAaTEPHAIIBI C UCTIOIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIOJIb30BaTh AJIEKTPOHHbIE TaOJULIbI JJI1 aHau3a, MPEACTaBICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAsh  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apudmMeTrnyeckoro, HauOONBIIEr0O M HAUMEHBIIEro 3HAYCHUN, peIIeHHe
YpaBHEHUH, BHIOOp ONTHMAIBHOTO pPEIICHUs, MOAOOp JIUHHHM TPEHJA, PEIICHHE
3a/1a4 IPOrHO3UPOBAHMS).

B mnpouecce uzyueHuss kypca MHPOpMATHKU YriayOnéHHOro ypoBHs 6 11
Knacce oOydalomuMmucs OyayT  JOCTUTHYTHI — CJHENYIOIIME  IpeIMETHbIE
pE3yNIbTaTHI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJBI, JJOMYCKAIONINEe OJHO3HAYHOE
JIeKOANpOBaHue cooOmeHnid (mpeduKCHbIE KOJbI), MCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE TIO3BOJISIIOT OOHAPYKMUBATh U UCIIPABIIATH OMIMOKU IMPH Mepeaaue
JAHHBIX, CTPOUTH KO, OOECIEeYHBAIONINA HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI TMPH W3BECTHON YacTOTE CHMBOJIOB, MOSCHATH MPUHITUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JTAHHBIX;

YMEHHE peuiaTh ajJrOpUTMUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIM30M I'padoB
(3amay  TOCTPOEHUS ONTUMAJIBHOIO TMYTH MEXKIy BepmIMHamMu rpada,
ONpenesieHNs]  KOJIMYECTBAa  pPAa3NMYHBIX  TyTed  MeXAy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMeHHe MCIOIb30BaTh JIEPEBbS INPHU
aHaJlu3e W TOCTPOCHHMU KOAOB U I NPEJACTaBICHUA apUPMETHUYECKUX
BBIPAXKCHUI, TIPU PEIICHUU 3aJa4 TIOMCKA U COPTUPOBKHU, YMEHHE CTPOUTH JEPEBO
UTPHI TI0 33/IaHHOMY alTOPHUTMY, pa3paldaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpPaTETruI0 UrPHI;

yMEHHE pa3pabaTbiBaTh U pEAIU30BBIBATH B BHUAE Nporpamm 0a3zoBble
QITOPUTMBI, YMEHHUE HCIOJB30BaTh B MPOrpaMMax JAaHHbBIE Pa3IUYHBIX THIIOB C
y4€TOM OrpaHHYEHU Ha JUana3oH MX BO3MOXKHBIX 3HAYEHUH, MPUMEHSITHh NpH
pELIeHUH 3aJ1ay CTPYKTYPHI JaHHBIX (CIUCKH, CIIOBAPHU, CTEKH, OUEPEIH, AEPEBbs),
UCMOJIb30BaTh 0a30Bble ONEpaluud CO CTPYKTYpaMH J@HHBIX, HIPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOrpaMMBbI JIJIsi 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHUMBOIIBHBIX CTPOK, HCIONB30BaTh MpHU pa3paboTke MporpaMM OHOIHOTEKH
NOANpOrpaMM, 3HaTh (YHKIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3pabOTKH, YMEHUE UCIIOIb30BaTh CPEICTBA OTIAJAKU IPOrpaMM B
cpelie MporpaMMHUpPOBaHUs, YMEHUE TOKYMEHTHPOBATh MPOTrPAMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPaHULIbI;



BJaJICHUE OCHOBHBIMH CBEICHHMAMH O 0a3zax JaHHBIX, HX CTPYKTYpE,
CpeAcTBax CO3/laHUS M PA0OTBl C HUMH, YMEHHE HCIIONb30BaTh TaOIUUHBIC
(pensioHHbIE) 0a3bl JAaHHBIX (COCTABISATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITOIHATH
COPTHPOBKY M TMOWCK 3amuceil B 0a3e JaHHBIX, HAIMOJIHATH pa3paboTaHHyIO 0azy
JAHHBIX) U CIIPABOYHBIE CHCTEMBI,

YMEHHUE HUCIOJIb30BaTh KOMIBIOTEPHO-MaTEMaTHYECKUE MOJICITH JJIs aHaIu3a
O0BEKTOB W TMPOIECCOB: (HOPMYTUPOBATh IEdb MOJICIUPOBAHUS, BBITIOIHSITD
aHaJlM3 pe3yJIbTaTOB, TMONYYCHHBIX B XOJI€ MOJEIUPOBAHUS, OLECHUBAThH
COOTBETCTBHE MOEIU MOJCTHUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIATH
pe3yJIbTaThl MOJICTTUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpraHU30BbIBATh JIMYHOE HH(OPMALMOHHOE NPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3MYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, MOHUMAaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCAYT, IUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX MPHUHIMIIOB pabOThl, BO3MOXKHOCTEN U OrpaHUYEHUS
OPUMEHEHUS! TEXHOJOTMM MCKYCCTBEHHOI'O HMHTEIIEKTa B PA3IMYHBIX 00JacTsIX,
HAJIMYUE TPEICTAaBICHUM O Kpyre pemiaeMplX 3aJad MAaIluHHOTO OOydYeHUs
(pacmio3HaBaHMsI, KIacCH(PUKAIIMN U TMPOTHO3WPOBAHNS) HAJIUUKE MPEACTABICHUIN
00  WCHoONB30BAaHMM  HMH(POPMALMOHHBIX  TEXHOJNOTMH B Pa3JIMYHBIX
npodeccruoHaIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm Konrpoabubie | Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbBIE
padoTbI padoTbI
pecypcsl
Paznea 1. lindpoBasi rpamoTHOCTH
11 KomnbroTep - yHUBEpCalbHOE YCTPOMCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHue
1.3 KomneroTepHsie cetu
1.4 Nudopmanmonnas 6e30nacHOCTb 7 2
Hroro no pazneny 24
Pa3znen 2. TeopeTruueckue 0CHOBbI HH()OPMATUKH
[IpencraBnenue uHpopmanuu B
2.1 bea opyan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aJIreOphl JIOTUKU 14 1
2.3 KommprorepHas apupmernka 7 1
Hroro no pazgeny 40
Pa3nea 3. AnropuT™Mbl ¥ IporpaMMHupoOBaHue
3.1 BBenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcenomorarensHble anropuTMbl 8 2
33 UuceHHbie METOIbI 5 3
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

TAHHBIX




3.5 AnropuTMbI 00pabOTKH MacCCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopManmoHHbIe TEXHOJIOTHH
4.1 O0paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 TaHHbBIX 3
Hroro no pazaeny 14
PezepBHOe Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTuuyeckue
NPOrpamMmsl Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypchbl
Pa3nea 1. TeopeTrnueckne 0CHOBbI HH(POPMATHKH
Nudopmanus u mHPOPMAITUOHHEIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazgeny 18
Paznen 2. AnropuT™Mbl 1 NIpOrpaMMHUpPOBaHUeE
2.1 DJIEMEHTHI TEOPHUH aJITOPUTMOB 6 1
2.2 AJNTOpUTMBI U CTPYKTYPBI TAHHBIX 28 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 pHEHTHP 16 45
MIPOrPaMMUPOBAHUS
Hroro no pazneny 50
Pa3nea 3. UnopMannoHHbIE TEXHOJIOTHH
31 KommeroTepHo-MaTemMaTHuecKoe 2 )
' MOJIEJINPOBAHKE
3.2 bassl naHHBIX 10 4
33 Be6-caiitbl 14 4
34 KommnprorepHas rpadguka 8 3.5
3.5 3D-MonenupoBanme 3
Hroro no pazgeny 48




PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

36.5







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KouTposabHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

TpebGoBaHus TEXHUKU OE30MACHOCTH U
TUTHUEHBI IPU paboTe C KOMIbIOTEpaMU U
JIPYTUMHU KOMITOHEHTaMU TU(PPOBOTO
OKPYKECHHSI

HpI/IHI_II/IHLI pa6OTBI KOMIIBIOTCPOB U
KOMIIBIOTCPHBIX CUCTEM

OOMeH JaHHBIMH C TIOMOIIBIO IIINH.
KoHTposnepsl BHELIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBIMIOJIHEHUE ITPOTPAMMBbI
POIIECCOPOM

OnepaTuBHasi, MOCTOSIHHAS U
J0JIrOBpeMeHHas namsTb. KoHTposepbl
BHEILIHUX yCTpOUCTB. IIpsmoit noctym k
aMsATH

COBpeMeHHBIC KOMITBIOTCPHBIC
TCXHOJIOT'MH

ITporpammHoe oOecrieueHue
KOMIIbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucteMHOE TPOrpaMMHOE 00ECTICUCHHE.
OrnepatmoHHbBIE CHCTEMBI




Yrunutel. JlpaiiBepbl yCTpOKCTB.

? [TapatenpHOE IPOrpaMMHUPOBAHKE

10 WNucramnsius u AeUHCTaIISIIS
MPOrPaMMHOTO O0eCTIeUeHus
®daiinoBble cuctemsl. [IpuHITUTIBI

1 pa3MelieHus 1 IMEHOBaHUS (ailiioB B
nonroBpeMeHHoM namsitu. [1labnoHs! mis
omnucaHus rpynmn (ainos
3akoHOoIaTeNnLCTBO Poccuiickon

12 ®denepanuu B 0071aCTH MPOrPaMMHOTO
o0ecrieYeHHsI M IAaHHBIX
[TpUHIIUIIBI TOCTPOESHUS U alapaTHbIE

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble IPOTOKOJIbI

14 Cetp UHTEpHET

15 Pa3nenenune IP-cetn Ha monceTH ¢
MOMOIIBIO MACOK MOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buneb! nestensHoctu B cetn IHTEpHET.

17 Cepsucel MuTepHeTta. ['ocynapcTBeHHbIE
AJICKTPOHHBIE CEPBUCHI M YCITYTH

18 HNudopmarimonnas 6€30macHOCTb

19 BpenonocHble mporpaMmMHoOe obecrieueHre
1 METO/IbI OOPHOBI ¢ HUM

20 IIpakTHyeckas pabora 1o Teme
"AHTUBUPYCHBIE TPOrpaMMBbl"”

21 Opranu3zanys JMYHOTO apXHUBa

uHpopmanuu. PesepBHOE KOTMpPOBaHUE.




[TaponbHag 3amura apxvBa

22

[udpoBanme TaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpaxkTrueckas pabora 1o Teme
"HludpoBanue qaHHBIX"

25

Wudopmarus, 1aHHbIE U 3HAHUS.
HHpopMaIimoHHbBIE TPOIECCH B IPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepbiBHBIE U AUCKPETHBIE BETUUNHBI U
cursaibsl. Heo6xoauMocCTh AUCKpeTH3alun
uH(bOopMalnu, NpeJHa3HAYCHHOHN ISt
XpaHEeHus, Iepeaadn 1 00pabOTKHU B
UPPOBBIX CUCTEMAX

27

JBonuHoe KoqupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpPHBIE KOBI. JlekoaupoBanue
COOOIIEHNH, 3alTUCAHHBIX C IOMOILLIO
HEPaBHOMEPHBIX KOJOB

28

Ycnosue @ano. IloctpoeHne 01HO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C TOMOILBIO JepeBa.
I'pad An. A. MapkoBa

29

EnuHumps n3smMepeHus KoJanyecTBa
uHpopmanuu. AndaBUTHBIA TOAXO K
OLICHKE KOJINYECTBa MH(pOpMaIun

30

CucreMbl CUACIIEHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHUCJIEHUS B JPYTYIO

32

]_IBOI/ILIHaﬂ, BOCBMEpHUYHAA U




meCcTHaaAuaTCpuIHas CUCTEMBI CHUCIICHHA,
CBA3b MCIKIY HUMU

33

JIBonuHas1, BOCbMEpUYHAS U
[IECTHAAIATepUYHASI CUCTEMBbI CYUCIICHUS,
CBSI3b MEXTY HUMU

34

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuiHasl CUCTCMbI CHUCIICHHA,
CBA3b MCIKIY HUMU

35

Apudmernyeckue orepaiuu B
IIO3UITUOHHBIX CUCTEMAX CUUCIICHUA

36

TpouuHas ypaBHOBEIICHHAs! CUCTEMA
CYMCIICHUS

37

I[BOI/I‘-IHO-)IGCSITI/I'—IHaSI CHUCTEMA CUHUCIICHUA

38

KonunpoBanue TekcToB

39

PactpoBoe konupoBaHue U300paxKeHHA

40

[TpakTrueckas paboTa o Teme
"JluckpeTusanus rpaduueckoi
uHpopmanun"

41

[IBeToBBIE MOAETN. BexkTopHOE
koupoBanue. ®opmatsl (aitinos.
Tpéxmepnas rpaduxa. @pakranbHast
rpaduka

42

KoaupoBanue 3Byka. Ouenka
nH()OpMaMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TPU 33JaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3PSTHOCTH
KOIUPOBAHUS

43

[TpakTrueckas paboTa o Teme




"JluckpeTrunzanus 3ByKoBoi nHpopmarmn"

44

OcHOBBI aJIT€OPBI JIOTUKH

45

Jlornyeckue onepamuu. Tabmuist
HCTUHHOCTH

46

Jlornueckue BeipakeHus. Jlornueckue
TOKJECTBA. JJ0Ka3aTenbCTBO JJIOTMYECKUX
TOKAECTB C IIOMOUIbIO TaOJIUI] HICTUHHOCTH

47

[MpakTuveckas paboTta 1o Teme
«IlocTpoenne u ananu3 TabIUI
HUCTUHHOCTH B TAOJUYIHOM MPOIIECCOPEH

48

Jloruueckue OIrcpanuru U onepann HaJg
MHOXCCTBaAMH

49

Jlormueckue Orcpanru U onecpanrn Hala
MHOXKXECTBaMH

50

3aKoHbI aNreOpbl TOTUKU. DKBUBAJICHTHBIC
peoOpa3oBaHMs JOTUUECKUX BbIPaXKEHHM

51

Jlornueckue ypaBHEHUs U CUCTEMBI
YpaBHEHUH

52

Jlornyeckue GpyHKIMUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GYHKIMM OT KOJIMYECTBA apIr'yMEHTOB.
[TonHbIE CUCTEMBI JIOTHYECKUX (PYHKITHI

53

Kanonunueckue Gpopmbl TOrHUeCKUX
BbIpakeHHil. COBEpILICHHBIE
JOU3BHOHKTUBHBIC 1 KOHBIOHKTUBHBIC
HOpMaJIbHBIE (POPMBI, AJTOPUTMBI UX
MOCTPOCHHUS T10 TaOIUIe UCTUHHOCTH

54

Jlormueckue 3JIEMEHTHI B COCTaBE




KOMIThIOTEpa

55

Tpurrep. Cymmarop. MHOropa3psaHbiit
CyMMAarop

56

ITocTpoeHue cxeM Ha JOrMUECKUX
9JIEMEHTAaX. 3alHCh JIOTHYECKOT O
BBIPAKEHMSI 110 JIOTHYECKOU CXeMe

57

MI/IKPOCXCMH 1 TCXHOJOT'UA UX
IMpOU3BOJACTBA

58

[IpencraBieHue LEIbIX YUCEN B TAMATU
KoMIbloTepa. OrpaHHYEeHHOCTh AMANa3oHa
qrcell IPU OTPaHUYEHUH KOJINYECTBA
pa3psoB. [lepenonnenue pa3psaHoit
CeTKHU

59

be33HakoBbIC ¥ 3HAKOBBIC JJAHHEIC.
3HaKOBBIN OWT. JIBONYHBIIH
JIOTIOJTHUTEIBHBIA KO/ OTPHUIIATETHHBIX
qrcell

60

[ToGuTOBBIE JTIOTHYECKHE OTICPAIIUH.
Jlornueckuit, apudmeTnueckuit u
UKITHYECKUH CIBUTH

61

[[IndpoBanue ¢ MOMOIILIO TOOUTOBOM
onepauun «uckiovaroniee NI

62

Hpe)lCTaBHeHI/Ie " XPAHCHUC B IIaMATHU
KOMITIBIOTEPA BEINCCTBECHHLIX YHCCII

63

BoinonHeHnue onepanuil ¢ BeIeCTBEHHbIMU
YHUCJIaMU, HAKOTUICHUE OLITUOOK IPH
BBIYHUCIIEHUIX

64

[IpaxTrueckas pabora o teme «M3ydyenue




nmopaspsAAHOro MalliMHHOI' O IMPEACTaABIICHUA
OCJIbIX U BEIMICCTBECHHBIX YHUCEII»

65 AHanus aJropuTMOB 1
DTarnbl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 NHcTpyMeHTanbHbIE CpeCTBa: |
TPAHCISTOP, OTIIATIUK, TPOPUITUPOBIIUK
Cpena nporpamMmmupoBanus. Komnumsims

67 Y MHTEPIIPETAIUS IIPOTPaAMM. |
Buprtyanbasie mamunbel. UTHTErpupoBaHHast
cpena pa3paboTKu

68 MeToap! 0TIIaKK IPOrpaMM 1

69 THIBI IEPEMEHHBIX B SI3bIKE |
IPOTPaMMHPOBAHUS

70 O0paboTKa MEeBbIX YUCEeT 1

71 O0paboTKa BEIIECTBEHHBIX YUCEI 1

72 Cny4aiinble U TICeBAOCTyYalHbIC YUCTIa |

73 BerBnenus. CiioxxHbIE YCIOBUS 1

74 [Mukibl ¢ ycnoBueM 1
[{uKIBI IO IEPEMEHHOM.

75 B3anMo3aMeHsAE€MOCTh pa3IMYHbIX BUIOB 1
IIUKJIOB

76 OO0paboTka HaTypaJbHBIX YHCEN C |
UCTIOJIb30BaHUEM IIUKJIOB
HaxosxaeHne BceX mpOCThIX YHCEIN B

77 3aJaHHOM Juana3oHe [IpakTuyeckas 1 0.5
pabota no Teme «Pemienue 3aga4 METO10M ’
nepedopar»

78 WuBapuaHT nukia 1




79

JlokyMeHTupoBaHue Iporpamm

OO0paboTKa TaHHBIX, XPAHSALINXCS B

80 .
daiimax

81 Pas30Ouenune 3agaun Ha moa3amgayu
Hcnonp3oBaHue cTaHapTHON OUOIHOTEKN

2 s13bIKa MporpammupoBanus. [lonkinoyenue
OHOIMOTEK MOAPOTrPaAMM CTOPOHHHUX
MIPOU3BOUTENICH

83 [Tonmporpammsl (poueaypsl U GyHKIIUN)

84 [ToanporpaMmel (ipouieypsl ¥ (HYHKITHH)

85 [IpakTrdeckas paboTta 1o Teme
"Pa3paboTtka moamporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

26 (ppakransr). PexypcuBHbIE poLe1yphl U
¢bynkun. Mcnonb30BaHue cTeka st
OpraHu3aluu PeKypCUBHBIX BHI30BOB

g7 [IpakTudeckas pabora 1o Teme
"PexkypcuBHBIE IOAIIPOrPaMMBI"

28 MoaynbHBIN NPUHLIKI TOCTPOEHHUS
porpaMm

89 UucrieHHbIe METOBI

90 [IpakTrdeckas paboTta 1o Teme
«YucneHHoe pelleHne ypaBHEeHU»

01 Hcnonp30BaHne NTUCKPETU3ALIMU B
BBIYHMCIIUTENBHBIX 3a/1a49ax
[IpakTrdeckas paboTta 1o Teme

92 «[IpnbmmxEHHOE BHIYUCIICHUE JITTUH

KPUBBIX | IUTOMIAIeH Puryp»




93

[TpakTrueckas padora o teme «Ilonck
MakcuMyma (MUHUMYMa) QYyHKIIUN

94

OOpaboTKa CUMBOJIBHBIX JJAHHBIX.
AJTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: TIOACYET KOJTMUYECTBA MOSIBICHUI
CHMBOJIA B CTPOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKH Ha CJIOBA IO
MpoOebHBIM CUMBOJIaM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOUCK IIOJACTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HaliJICHHO! MOJCTPOKU Ha

JIPYTYIO CTPOKY

97

[IpaxkTrueckas pabora 1o Teme
"O0paboTKa CTPOK C UCIIOJIH30BAHUEM
(byHKLIUI cTaHAaPTHOM OMOIMOTEKH SI3bIKA
nporpaMmmMupoBanus"

98

['eHepanus ciIoB B 3aJaHHOM ajiaBUTE

99

MaCCI/IBbI M IIOCJICIOBATCIBbHOCTHU YHUCCII.
[TpakTrueckas paboTa o Teme
"3amosiHenue Maccusa'

0.5

100

O00011EHHBIE XapaKTEPUCTUKU MaccuBa

101

JIMHEWHBIN MOMCK 3aJaHHOr0 3HAUCHUS B
MaccuBe. [IpakTudeckas padbora 1mo Teme
"JIMHEeWHBINA ITOMCK 3aJaHHOI0 3HAUYEHUS B
Maccuse"

0.5

102

[Tpaktuueckas padora no Teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YHCJIIOBOM Maccuse'

CopTHpoBKa OJHOMEPHOTO MacCHBA.
IIpocThie METOABI COPTUPOBKH.

103 1 0.5
ITpakTrueckas padora o teme "IIpocTeie
METO/Ibl COPTUPOBKU Maccupa'
CoptupoBka ciusiHueM. beicTpas

104 COpPTUPOBKA MaccHBa (AITOPUTM | 0.5
QuickSort). IIpakTuueckas padora no reme ’
"BricTpas coptupoBka maccupa'
JIBOMYHBI MOUCK B OTCOPTUPOBAHHOM

105 maccuse. [Ipaktuueckas pabora no reme 1 0.5
"JIBOUYHBIN MOUCK"

106 JIBymepHBIE MacCUBBI (MaTPHIIbI) 1

107 Anroput™Mbl 00pabOTKH MAaTPHI] 1

108 Pemntenue 3agad anann3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Mpoleccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[Tpaktuyeckas padora o Teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu”

112 HMHCTpyMEHTBI pEeLIeH3UPOBAHUS 1

113 [IpakTrdeckas paboTta 1o Teme | |
"MHOrocTpaHUYHbIE TOKYMEHTHI"
O6maunbie cepuckl. KomnexkrupHas

114 pabota ¢ nokymeHtamu. [IpakTrueckas ) 0.5
pabota no Teme "KosektuBHas pabota ¢ ’
JIOKymMmeHTaMu"

115 Anann3 ganHeIX. bonbmue maHHbIe 1




116

MarmmuaHoe o0yueHue

117

AHanu3 TaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
TaOJINILL

118

[TpakTrueckas pabora mo Teme "AHanus
JAHHBIX C TIOMOIIBIO AIEKTPOHHBIX
grling

119

[TocTpoenue rpadukoB HyHKIMHA.
[Tpaktuyeckas pabora 1o Teme
"HarnsanHoe npencTaBiieHHe pe3yJbTaTOB
CTaTUCTHYECKOW 00pabOTKM JaHHBIX B
BUJIE IMAarPaMM CPEICTBAMHU PelaKTopa
AJIEKTPOHHBIX TaOIuUI"

0.5

120

Jlunuu tpenpa. [Ipakruueckas pabora mo
teme "[lonOop nmuHuM TpeHaa,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op mapamerpa. [IpakTuueckas pabora
1o TeMe "YncieHHoe peleHue ypaBHEHHI
C TIOMOIIBIO TI0100pa mapamerpa"

0.5

122

OnTuMu3anus Kak MOMCK HAMJTy4IIero
pEIIeHUs B 3a[JaHHBIX YCIOBHUSAX.
[TpakTrueckas padora o teme "Permenue
3a/1a4 ONTUMH3ALUHU C TIOMOILBIO
AJIEKTPOHHBIX TaOIUIT"

0.5

123

PesepBHOE Bpems

124

Pe3epBHOe BpeMst

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

Pe3epBHOe BpeMst

—_— | | | [




128 Pe3epBHOe BpeMst 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 Pe3epBHOe BpeMst 1
132 PesepBHoe Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE BpeMst 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

21.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoabnere | IpaxTudeckme fl[3yqeﬂml :)lﬁ[()l:ll;oBaTeanme
padoThI padoThbI pecypesr
KomngectBo nnpopmaryn 1
2 AJNTOPUTMBI C)KaTUS TAHHBIX 1
Anroput™m Xaddmana 1
[IpaxTrueckas padora no teme "Cixatue
4 JQHHBIX C [TIOMOILBIO AJITOPUTMA 1 1
Xahdpmana"
5 Anroputm LZW 1
ANTOpUTMBI CKaTHUS TAHHBIX C IOTEPSIMHU.
6 [Ipaktuyeckas pabota o teme "Coxatue | 0.5
JaHHbIX ¢ notepsmu (anroputmsel JPEG, ’
MP3)"
7 CkopocTb nepeiauul JaHHbIX 1
[ToMexoycTONYMBBIE KOJBI 1
9 [IpakTrueckas pabota o Teme 1 1
"[TomexoycToiunBbBIE KOABI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumoeicTBue. CucteMHbiit 3P PexT. |
VYnpasnenue kak UHOOPMAIIMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogaenu 1 MOETMpPOBaHUE 1
12 I'pader 1
13 Pemenue 3aga4d ¢ momorpio rpados 1




14 Hepebs

15 OCHOBBI TEOpPHUH UTP
[Ipaktuyeckas pabora no teme "Ilonck

16 BBIUTPBIIIHONW CTPATETHH B UTPE C TTOJTHOMU
nHpopmanuen"

17 CpeacTBa HCKYCCTBEHHOT'O MHTEJJIEKTA

13 IIpaktuyeckas padota o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzaiys NOHATUS AIrOpUTMa.

19 Mammuna TelOpHUHra KaKk yHUBEpCAJIbHAS
Mozenb BerauciaeHui. Tezuc Uépua—
Trropunra
[IpakTrueckas paborta o reme

20 "CocTaBieHHe IPOCTOM MPOrpaMMBbl JIJIst
Mamussl Teropunra'

21 Mammna Iocta

22 Hopwmansnsbie anropudmsr Mapkosa
ANropuTMUYECKH HEpa3pelIMMble 3aJauu.

23 3amaya octaHoBa. HeBO3MOKHOCTE
aBTOMATHUYECKOM OTJIaJKHU IPOTrpamMm

24 CnoKHOCTb BBIYMCIIEHUI
Ilouck mpoCThIX YKCEN B 3alaHHOM

25 Jana3oHe ¢ MOMOIIBIO aJIropuT™Ma
«pemeto DpaTocheHa

26 [paktuyeckas pabora o Teme "Ilonck
IIPOCTBIX YHCEN B 33aJaHHOM JHarna3oHe"

7 MHoropaspsiHble 1eJble Yncia, 3a1a4u

JUIMHHOH apu(MeTuKu




28

[IpakTuueckas pabora mo reme
"Peanu3anusi BEIYHCICHUH C
MHOTOpa3psIHbIMU yrcaaMu"

29

CrnoBapu (accoliaTUBHBIC MaCCUBBI,
oTOOpaXkeHUs ). X3I-TaOIUIIBI.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
cJIoBaps IS 3aJJaHHOTO TEKCTa

30

[IpakTrueckas paborta mo Teme
"TTocTpoenue anhaBUTHO-4YaCTOTHOTO
cJI0oBapst IJIsl 3aJIaHHOTO TeKCTa"

31

AHam3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue nocienoBaTeabHOCTEH T10
ma6yony. PerymsipHble BEIpaskeHHsI.
YacToTHBIN aHATN3

32

IIpaktrueckasa padora o reme "AHanus
p p
TEKCTa HAa €CTECTBEHHOM S3bIKE"

33

Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIpAXKCHUA

34

Brruucnenue apugmeTnyeckoro
BBIPAXKECHUS, 3AITUCAHHOTO B MOCT(HUKCHON

dhopme

35

[IpakTrueckas paborta 1o reme
"Bpruuciienue apupmMeTuaeckoro
BBIpA)KEHUS, 3alIMCAHHOTO B IOCT(UKCHON

dhopme"

36

Ouepenu. Mcnonp3oBanue odepenu s
BPEMEHHOT'O XpPaHEHNUs JaHHBIX

37

[IpakTrueckas pabota o Teme




"Ucnonb3oBanue ouepenn”

38

[epeBbs. Peann3zanuus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. [|BOMUHBIE
(6unapnsie) nepeBbs. [locTpoenue nepeBa
VTS 3aJJAHHOTO apH(PMETHIECKOTO
BBIPKCHUS

39

[Ipaktuyeckas pabota o Teme
"Hcnonb30BaHuE 1€PEBbEB A
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHUI"

40

PexypcuBHBIC anropuTMbI 00X0/1a AepeBa.
Hcnonk3oBanue cTeka U o4epeu s
o0xoma nepena

41

PexypcuBHbIE alrOpuT™MBI 00X0/1a JIepeBa.
Hcnonb30BaHue cTEKa U OUCPEIN IS
o0xoJa nepesa

42

Anroputmsel Ha rpadax. [loctpoeHue
MHUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
IAPUHY

44

KoanuecTBo pa3nuyHbIX MyTel MEXIyY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
alMKIMYeCcKoro rpada

45

Anroputm J{eHKCTpHI.

46

[Ipaktuyeckas pabota o Teme
"BblunciieHUe JJIMHBI KpaT4aliiero myTu




MEXITy BepinHaMu rpada (anropurm
HeitkcTpor)”

47

Anroputm @noiina—Yopuaiia

48

3aauy, pelaeMble ¢ MOMOIIBIO
JUHAMHYECKOTrO TPOrPaMMHUPOBAHHSA:
BBIYHCIICHHE PEKYPCUBHBIX (PYHKIUH

49

[IpakTuyeckas pabota o Teme
"Brruncnenne peKypCcUBHbBIX (QYHKINN C
MIOMOIIBIO JUHAMUYECKOTO
IporpaMMupoBaHus”

50

3ajauu, pemnraeMbie ¢ MOMOILbIO
JTMHAMAYECKOTO TIPOTrPaMMHUPOBAHHS
MOJICYET KOJMIECTBA BAPUAHTOB

51

[Ipaktuueckas padora o reme "[loacuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIIBIO
JTMHAMHAYECKOTO TIPOrpaMMHUpPOBaHHS"

52

3ajaun, penraeMbpie ¢ TOMOIIBIO
AUHAMHUYCCKOI'0 NporpaMMUupPOBaHUSA:
3aa4yy OlnTUuMHU3alnu

53

[TonsiTe o mapagurmax
nporpaMmupoBanusi. O630p S3bIKOB
IPOrpaMMHUPOBAHMUS

54

[onsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM
IpOrpaMMUPOBAHUH

55

OO0BeKTHI U K1acchl. CBOMCTBA M METOIBI
00BEKTOB

56

OOBEKTHO-OPHEHTUPOBAHHBIHN aHAIN3

57

[IpakTuueckas pabora mmo reme




"HMcroabp30BaHue TOTOBLIX KJIACCOB B
nporpamMme”

Pa3paboTka nporpamMmM Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0Aa
[IpakTtruueckas padota "Pa3paborka

59 IIPOCTON MPOrPaMMBbI C UCIIOJIb30BAHUEM 1
KJ1accoB"
WNukancynauus. [Ipaktudeckas pabora mo

60 teMe "Pa3paboTka Kiacca, UCIOIb3YIOIIETO 0.5
MHKATNCYsIn0"

61 Hacnenosanue. [Honumopdusm

6 [IpakTrueckas pabota mo Treme 1
"Pa3paboTka nepapxuu Ki1accoB"
Cpenpl OBICTPOI pa3paOOTKH MTPOTPAMM.

63 [IpoexTupoBanue unrepdeiica
MOJIb30BATEIS

64 [IpoextupoBanue nnrepdeiica
TIOJIH30BATEIIS

65 Hcnionb30BaHue rOTOBBIX YIPaBIIEMbIX
3JIEMEHTOB JJIs TOCTPOEHUs uHTepdeiica
[IpakTrueckas pabota o reme

66 "Pa3zpaboTka mporpamMmsl ¢ rpau4eckum 1
unTepdeiicom”

6 H3ydeHue BTOpPOTo A3bIKa

! IPOTPaMMHPOBAHUS

68 N3yueHue BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

69 DTanbl KOMIIbIOTEPHO-MAaTEMaTHYECKOTO




MOJACINPOBAHUA

70

Juckpernsanus Ipu MaTeEMaTUHIECKOM

MOJCIUPOBAaHNHU HCIIPCPBIBHBIX MPOLECCOB.

MOI[GJ'II/IpOBaHI/IC JBHOXKCHUA

71

[IpakTuueckas pabora mmo reme
"MopenupoBaHue ABUKEHUS"

72

MonenupoBaHue OMOIOTHUECKUX CHCTEM.
[IpakTuueckas pabora mmo Teme
"MoaenupoBaHrue OMOJIOTHYECKUX CHCTEM"

0.5

73

MarteMaTHUIECKHUE MOJACIN B ODKOHOMUKE.
BrraucnurenbHbie OKCIICPUMCHTEI C
MOJCIAMHA

74

BepositHocTHBIE MOAEnu. [IpakTrueckas
pabora o Teme "MIMuTanimoHHOE
MOJIEJIMPOBAaHUE C TIOMOILBIO METO/1A
Mownrte-Kapno"

0.5

75

KommnsrorepHoe MOIEIMPOBAHUE CUCTEM
YIPABIICHUS

76

O06paboTKa pe3yabTaToOB SKCIIEPUMEHTA

77

Tabnuuanble (pensSIuoOHHBIC) 0a3bl JAHHBIX

78

[louck, copTupoBKa U QUIBTpALUS
JAaHHBIX. 3aNPOCHl Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapaMeTpaMu. Beluncisemslie
HOJIs B 3a1pocax

79

[IpakTrueckas pabora no teme "Padora ¢
roToBoi 0a3oil TaHHBIX"

80

Muororabanuasie 0a3nl JaHHBIX. THIBI
CBsI3el MEXKIy Tabnuiamu. BaenHuit




Kkimro4. [{eaocTHOCTD 0a3hl TaHHBIX

[paktuyeckas pabota o Teme

81 "PazpaboTka MHOTOTaOIUYHOM 0a3bl
TAaHHEIX"

2 3anpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

23 IIpaktuyeckas paboTa o Teme "3anpocsl K
MHOToTa0In4YHON 0a3e TaHHBIX"

84 S3bIK ynpaBnenus qanabiMua SQL
[IpakTuyeckas pabota 1o Teme

85 "VupaBieHue JaHHBIMU C IOMOIIBIO SI3bIKa
SQL"

26 Hepensimmonnsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHuTepHeT-npuinoxKeHus
[TonsaTue o cepBepHOU U KIIMEHTCKOU

88 yacTsAx caita. TeXHONOrust «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKH

89 OcHoBbnl s13p1ka HTML

90 [IpaxTueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 OcHoBbnl s13p1ka HTML

92 OcHogsl s1361ka HTML
[IpaxTueckas pabora no teme "Coznanue

93 BeO-CTpaHUIIBI, BKIIIOYAIOIIEH
MYJIbTUMEUITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJIE0)"

94 OcHoBbI KackaaHBIX Tabmu ctuieit (CSS)




[IpakTuueckas pabora mo reme

95 "OdopmieHue CTpaHHIlbl C TOMOIIBIO 1
KacKaJHBIX Ta0uIl cTuiein”

96 Cuenapum Ha s3b1ke JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®opMbI Ha BEO-CTpaHUIIE

99 [Ipaktuyeckas pabota o teme "O6paboTka |
JTaHHBIX (popm"

100 Pa3memenue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka ¢aiyioB Ha caiT
Kanpuposanue. Hcnpasnenne

101 nepcnekTuBkl. ['ucrorpamma. Koppexuus
YPOBHEW, KOPPEKLHUS LBETA.
ObecrBevyrnBaHNE IIBETHBIX U300paXKEeHUI
BBoa n3zo0pakeHuil ¢ UCIONIb30BaHUEM

102 Pa3IUYHBIX HU(POBBIX YCTPOMCTB. 0.5
I[TpakTuueckas pabora no teme "O6paboTKa '
mQpoBbIX hoTorpaduii"”
Petymib. PaboTa ¢ o6nactamu. OUIBTPHL.

103 [IpakTtruueckas pabora mo reme "Perymib 0.5
uugpoBbIX pororpaduit”
MHorocnoiiable n300paxeHus. TekcToBbIe

104 ciou. Macka ciost. Kananel. Coxpanenue
BbIJIEJICHHON 00JacTu

105 [IpakTrueckas pabota o reme 1
"MHorocnoinble n300pakeHus"

106 [MonroroBka mitrOCTpaIuii s BeO-CalTOB. 0.5

[IpakTuueckas pabora mmo reme




" AHUMHUPOBAHHBIE U300paKCHHS"

Bektopnas rpaduka. Bekropuzarmust

107 . 1
PacTPOBBIX N300paKECHHIA

108 [IpakTrueckas padota o Teme "BekTopHas 1
rpaguka"

109 [IpuHIMIIBI TOCTPOEHUS U peIaKTUPOBAHUS 1
TPEXMEPHBIX MOJEIIEH

110 [IpakTtrueckas padora o reme "Co3mnanue 1
MIPOCTBIX TPEXMEPHBIX Moieei"

111 Cetounbie Moaenu. Matepuanbl 1

112 [Ipaktuyeckas pabora no teme "CeTouHble |
mozenn"

113 MonenupoBaHue UICTOYHUKOB OCBELICHMSL. 1
Kamepst

114 [IpakTuyeckas pabota o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHOJ0rUM (3D-puHTEPHI) 1

116 [lonsatue o BI:IpTyanLHoﬁ pPEaJILHOCTH U |
JIOTIOJTHEHHOM peabHOCTH

117 PesepBHoe Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE BpeMmst 1

120 PesepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 Pe3epBHOE Bpemst 1

124 PesepBHOE Bpems 1




125

Pe3epBHOE Bpemst

1
126 PesepBHoe Bpems 1
127 PesepBHoe Bpems 1
128 Pe3epBHOE Bpemst 1
129 PesepBHoe Bpems 1
130 PezepBHOE Bpemsi 1
131 PesepBHOE Bpemst 1
132 PesepBHoe Bpems 1
133 PeszepBHOe Bpemsi 1
134 PesepBHOE Bpemst 1
135 Pe3epBHOE Bpemst 1
136 PeszepBHoe Bpemsi 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

136

36.5







MPOBEPSIEMBIE HA EI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOCHUSA
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1.

3nams (nonumams)

1.1

[lonnmaHue OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA M (DYHKIHMOHHPOBAHUS
COBPCMCHHBIX CTAallMOHAPHBIX H MOOWJIBHBIX KOMIIBIOTCPOB;, TeHI[eHIII/Iﬁ
Pa3sBUTHUA KOMIIBIOTCPHBIX TeXHOHOFHfI; BJIAACHUC HABBIKAMU pa6OTBI C
OTEPAIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BHIAMH MPOTPAMMHOTO
obecrieueHnst JI1  pemIeHMs  Y4eOHBIX 3a7a4 10  BBIOpaAHHOM

Ccricnuajimu3anuuu

1.2

Hanuume mnpencraBiaeHuit o 0a30BbIX MPHUHLIMIIAX OpraHU3alMd U

(G YHKIIMOHUPOBAaHUS KOMITBIOTEPHBIX ceTel

1.3

IlornMmaHre OCHOBHBIX IIPUHIOUIIOB AUCKPETHU3AllMHU PaA3JIUYIHBIX BHUIOB

nH(dopmMauu

1.4

[Torumanue 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM
UHPOpPMANMK (3alHMCh YHCET B TO3WUIMOHHONW CHCTEME CUHWCIICHUS,
JICIIMMOCTB TISITBIX YHCEN; HaXOXICHUE BCEX MPOCTHIX YKCET B 33JJaHHOM
nuama3oHe; 00pa00TKa MHOTOPa3psAOHBIX  IIENBIX  YHCEN; aHaJH3

CHUMBOIJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IMOUCKAa U COPTUPOBKU

1.5

3HaHne Q)YHKHI/IOHEIJ'IBHBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

BJ'Ia,I(eHI/Ie OCHOBHBIMHN CBCACHHAMH O bazax JaHHbIX, HX CTPYKTYpPC,

CpeaACTBaxX CO34aHUd U pa6OTBI C HUMMH

1.7

IlonnMaHue BO3MOXKHOCTEH U OFpaHI/I‘{eHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOT'O
HWHTCJUJICKTA B Pa3JIMYHBIX 06.]'[3.CT$IX; HaJIU4ue Hpe,ZlCTaBJ'ICHI/Iﬁ 00
HCIIOJIb30BaHNH I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTUI B Ppa3jInMIHbIX

npogeccuoHaNBHBIX chepax

1.8

Biagenune TeopeTHYecKMM ammapaToM, IO3BOJSAIOIIMM OCYLIECTBIATH
IIPEACTABICHUE 3aJJAHHOTO HAaTYpPaJIbHOI'O YMCJIA B PA3JIMYHBIX CUCTEMAaxX
CUMCJICHHUS; BBINOJHATH NPeoOpa3oBaHUS JIOTMYECKHX BbIpaKEHUIA,
UCTIONB3Ys 3aKOHBI anreOpbl JIOTUKHU; ONPEENATh KpaT4allIuid MyTh BO
B3BEIICHHOM Trpade ¥ KOIWYECTBO IyTeHd MEXAYy BEpIIMHAMHU

OPUEHTHUPOBAHHOT'O AIIMKINYECKOTO rpada




Ymems

2.1

YMeHue HCnonb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKHE MOJAETH IS
aHanu3a OOBEKTOB U IMPOLECCOB: (HOPMYIUPOBAThH LEIb MOJEIUPOBAHUS,
BBIMOJHATh aHAJIU3 Pe3y/lbTaTOB, MOJYUYEHHBIX B XOJ€ MOECIUPOBAHMUS,
OLICHMBATh a/ICKBAaTHOCTb MOJEIU MOJECIUPYEMOMY OOBEKTY WU

MpoHuecCy, NpCACTABIATb PE3YJIbTAThl MOACIIUPOBAHUSA B HAI'JIATHOM BHAC

2.2

YMmenue kinaccuUIUpOBaTH OCHOBHBIE 33/auydl  aHalIM3a JAaHHBIX
(TpOrHO3MpOBaHUE, KJaccupukanus, KJIacTepHu3alus, aHau3
OTKJIOHEHMI); IIOHMMATh IOCJIEN0BATENbHOCTh PEIIECHUS 3a7ad aHaln3a
JTAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KaueCTBa JaHHBIX,
BbIOOp W (WIM) TIOCTPOEHHME MOJeNH, Mpeodpa3oBaHUE JaHHBIX,

BU3YyaJIU3alus JaHHBIX, HHTCPHIPCTAallud PE3yJIbTaTOB
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YMmenue onpenenats UHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpauYeCcKUX
Y 3BYKOBBIX JJAHHBIX IIPU 3aJaHHBIX MTapaMeTpax AUCKPETU3ALNN. Y MEHUE
ONpENEIATh CPEJHIOK CKOPOCTb IIEPENAYd  JaHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHHU TIepelayd NpU HU3MEHEHHH HWH(POPMALUOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U
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YMeHue CTpOUTh KOJA, 00eCleuMBalONMi HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIOIO ITTMHY COOOIIEHHSI TPH U3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHHe HCIONb30BaTh IIPU PELICHUM 3aJad CBOWCTBA ITO3UIMOHHOU
3alUCU 4YMCEJI, AITOPUTMBI IOCTPOCHUS 3allUCH YHUClIA B ITO3UIIMOHHOU
CHUCTEME CUMCIICHHs C 3aJlaHHBIM OCHOBAaHHEM M IIOCTPOCHHs YHCIIA T10
CTPOKE, COZEpJKallel 3aluCh JTOr0 4YHUCIAa B IO3UIMOHHOW CHUCTEME
CUMCIIEHMS €  33JaHHbIM  OCHOBAaHMEM;  YMEHHUE  BBIIIOJIHATH

apI/I(l)MCTI/I'-I€CKI/I€ Orncpanyru B IMMO3UIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BbIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMalbHbIX (opmax 1o 3aJaHHOM  Talmuie
UCTUHHOCTH;  HCCleNoBaTh 00JacTb MCTHMHHOCTH  BBICKa3bIBaHMUS,

CoACpKaEro NEPEMCHHBIC, pCIIATE HECTIOXKHBIC IOTHYCCKHUEC YPABHCHUA

2.7

YMeHue pemars alroOpUuTMUYECKUE 3aJadyM, CBSI3aHHBIE C AaHAJIU30M
rpadoB (3a7ayMl MOCTPOCHUS ONTHUMAIBHOTO IMYTH MEXIy BEpLIMHAMHU
rpada, omnpeaeneHuss KOJIWYECTBA PA3IMYHBIX IMyTeH MEXIy BEpIIMHAMU

OPUEHTUPOBAHHOTO AlUKJIMYECKOTro rpada)

2.8

YMeHue ucnonb30BaTh JEPEBbs IPU aHAJIM3E€ U MOCTPOCHUU KOAOB U IS
npecTaBiIeHUsT apu(METUUYECKUX BBIpAXEHHUM, MpH pEHIeHUH 3a/ady
MoMCKa U COPTHUPOBKU; YMEHHE CTPOUTH JEPEeBO UIPHI MO 33JaHHOMY
aNropuTMy; pa3pabaThiBaThb U O0OOCHOBBIBATH BBIUTPHIINIHYIO CTPATETHIO

UTPBI




2.9

YMmenune AHAJIM3UPOBATL  AJITOPUTMBI C  HCIIOJIb30BAHUCM Ta6J'II/II_I
TPAaCCUPOBKH; OIPCACIIATH 0e3 HCIOoJb30BaHHUA KOMIIBIOTEpa PEC3YyJIbTaThbl
BBITIOJIHCHUS HECJIOXKHBIX IIPOrpaMM, BKIHOYAIOMIUX NUKJIbI, BETBICHUSA U

noAmnporpamMmel, IIpr 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMmenue OonpeaAciIAATb  CJIOXKHOCTbL HU3Yy4YaCMbBIX B  KYpCC 0a30BBIX
AJIrTOPUTMOB (CYMMI/IpOBaHI/IC QJICMCHTOB MacCCHB4, COPTHUPOBKA MAaCCHBA,
nepe6opHHe AJITOPUTMBI, JBOUYHBIN HOI/ICK) U TPUBOJUTH IMPUMCPDBI

HCCKOJIBKUX aJITOPUTMOB p33HOI>'I CJIOKHOCTHU IJId pCUHICHHUA OHHOﬁ 3aJa4uu

2.11

Bnagenue yHuUBEpCAlbHBIM SI3BIKOM MPOTPAMMUPOBAHHS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npencraBieHusMu o 6a30BBIX
TUTIAX JAHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BAaTh OCHOBHBIE
VIOPAaBISIONME  KOHCTPYKIIMU;  YMEHHE  OCYIIECTBISATh  aHAIN3
NPEJIOKEHHOW ~ MPOTPaMMEBL:  ONPENENATh  Pe3yNbTaThl  PadOTHI
MPOrpaMMBbI TIPHU 33/IaHHBIX MCXOJHBIX JAHHBIX; OMPEACIATh, MPU KAKUX
UCXOIHBIX JIAHHBIX BO3MOXKHO TIOJyYEHHUE YKAa3aHHBIX pPE3yJIbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  MPEUIOKECHHS ~ 1O  YIIYYIICHUIO

IPOrpaMMHOTO KO/1a

2.12

YMeHHe pealu3oBbIBATH HAa BBIODAHHOM U M3YUYCHHS  SI3BIKE
nporpaMMupoBanus Bbicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIOBBIC aJITOPUTMBI 0OPAOOTKH YHCEN, YUCIOBBIX IOCIIE0BATEIbHOCTEH
U MacCHBOB: TMPEJCTaBICHHWE 4YHCIa B BHAC Ha0Opa MPOCTHIX
COMHOKHUTEJIEH; HAaXO0XKICHHUE MaKCHMaJIbHOW (MUHHUMAJIBbHON) IUGPHI
HATYpPaJIbHOTO YHCIIA, 3aIUCAHHOTO B CUCTEME CUMCIICHUS C OCHOBAHUEM,
He mpeBblmaronM 10; BbUUCIEHHE OOOOMIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCCHBa WJIM YHWCIIOBOW TIOCIEIOBATEIBHOCTH (CYMMBI,
NPOM3BENCHUST  CPEJHEr0  apu(PMETUYECKOrO, MHHHUMAIBHOTO |
MaKCUMAJIbHOTO 3JIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YJIOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY OJIIEMEHTOB MAacCHBAa; yMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JIaHHBIE PA3JIMYHBIX THIIOB C Y4ETOM
OTPaHMYCHUIN Ha JMAMa30H WX BO3MOXHBIX 3HAUCHHI, NMPUMEHSATH IPH
pellIeHUH 3a/a4 CTPYKTYPbI JaHHBIX (CIHCKH, CJIIOBApH, CTEKH, OYCPE/IH,
JICpEeBbs1); MIPUMEHATh CTAHIAPTHBIC U COOCTBEHHBIC MOIPOTPAMMBI JIJIS
00pabOTKH YHMCIIOBBIX JTAHHBIX ¥ CHUMBOJIBHBIX CTPOK; MCIIOJIB30BaTh IPH
pa3paboTke mporpamMm OMOTMOTEKH MOIIPOTPaMM; YMEHHE UCTIOIb30BATh

CpEZCTBA OTJIaJAKU IPOrpaMM B Cpezie MPOrpaMMUPOBAHMUS

2.13

YMmenue HCIIOJIB30BATh OJICKTPOHHBIC Ta6HI/IIII>I JJIsA aHaJin3a,

NpeJICTaBICHUST U OOpaOOTKU NaHHBIX (BKIJIIOYAss BHIOOP ONMTHMAIBHOTO




pelieHus, moadop JTUHUHM TpPEeHIa, pelieHHe 3a7ad MPOTHO3UPOBAHUS);
YMEHHE UCIONb30BaTh TaOJHuHbIe (pelsSIUOHHbIE) 0a3bl JAHHBIX U

CIIPaBOYHBIC CUCTCMbI

2.14

YMmenune OpPraHru30BbLIBATH JIMYHOC I/IH(i)OpMaI_II/IOHHOC MMPOCTPAHCTBO C
HCIIOJIBb30BaAHHUEM Ppa3jInIHbIX CpCACTB I_II/I(I)I)OBLIX TeXHOHOFHﬁ;
IIOHMMAaHUE BO3MOXKHOCTEH I_II/I(pPOBLIX CCPBUCOB TOCYHapCTBCHHBIX

ycayr, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'J
11O TH®OPMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

[Mudposast rpaMOTHOCTH

1.1

OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [lapannensubie
BBIYMCIICHNs. MHOronpouneccopHslie cucteMsl. PactipeneniéHabie

BBIYHMCIIMTEIIBHBIE CUCTEMBI 1 00pab0oTKa OOJIBIINX JaHHBIX

1.2

[IpuHIUTIBI TOCTPOCHUSI U alMapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEeH.
CereBoie mpotokosbl. Cers WHTepHer. Agpecamusi B cetu HHTepHeT.
[Iporokonsr creka TCP/IP. Cucrema nomenusix uméH. Paznenenue IP-cetn Ha

IMOJCETH C IIOMOIIHI0 MAaCOK MOACETEH

1.3

@aiinosas cucrema. Ilouck B daitnoBoii cucreme. IIpuHIMNBI pazMenieHus u

MMEHOBaHMs (aijloB B JodroBpeMeHHON mamstu. [1laGnoHbl s omucaHus

rpyni ¢haiaoB

1.4

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTb BpEMEHM IMepelayd  OT

nH(GOPMalMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3H

1.5

[IudpoBanre nanupix. CumMeTpudHble U HecuMMmeTpuuHble mmdpel. [nudpor
npoctoi 3amenbl. [Iudp Iezaps. [udp Buxenepa. Anroputm mmdpoBaHus
RSA

1.6

Konp1, mo3Bossitonue oOHapy>KMBaTh U HCIPABIISITH OIIMOKH, BO3ZHUKAIONINE TTPH
nepenave nanHbiX. Pacctosane Xammunra. KonupoBanue ¢ moBTOpeHHEM OUTOB.

Kozapr XomMmunra

Teoperuueckre 0CHOBBI HH(POPMATUKH

2.1

JIBonuHoe  koaupoBaHHWE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJIBIL.
JlekoqupoBaHUe COOOIICHHH, 3alMCAHHBIX C MTOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Vcenosue ®ano. [locTpoeHne OIHO3HAYHO NEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKEe KoiaudectBa uHpopmanmu. EauHuib
U3MepeHus: KonuuyecTBa HMHPopManuu. AQaBUTHBIA TOIXOJA K OICHKE
KonuuecTBa WHGOpMaluu. 3aKOH agAuTUBHOCTH wuH(popmanuu. Popmyna

Xaptiu. Madopmanus u BeposTHOCTh. @opmyia [llennona
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CucreMbl CYHCICHHA. Pa3BépHYTaH 3alucCh MLCJIBIX H I[pO6HBIX Yuccil B
HO3HLIPIOHHOI>1 cucteMe cuucineHus. CBoicTBa HOSHHHOHHOﬁ 3aIllMCH 4YucCJia:
KOJINYCCTBO I_[I/I(bp B 3allMCH, IIPU3HAK JCIIUMOCTH YUCJIa HA OCHOBAHHUC CUCTCMbI
CUHCIJICHUA. AJ'IFOpI/ITM IepeBoJa nejoro 4ucia u3 P-m4HOM cuUCTEMBI CUMCICHUS

B ACCATHYHYIO. AJ'IrOpI/ITM nepesoja KOHEYHOM P-muHOM I[pO6I/I B ACCATHUYHYIO.




ANTopuTM TEpeBoJa LEJOro YMCiIa M3 JAECATUYHOW CHCTEeMbI cuucieHus B P-
nynyro. IlepeBog KoHeUHOW JnecaTMuHOM 1poOu B P-munyro. J[BomyHas,
BOCbMEpUYHAsl U LIECTHAAUATEPUYHAS. CUCTEMBI CUMCIICHUS, CBSI3b MEKIY HUMMU.

ApI/I(I)MeTI/I"IeCKI/Ie onepanr B IO3UIHUOHHBIX CUCTCMAX CUUCJIICHUS
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Tpoanaﬂ YPaBHOBCIICHHAA CUCTCMaA CUUCIICHUS. I[BOI/IIIHO-I[CCHTI/I‘IHEUI cucrema

CUHCJICHUA

2.5

Konupoanue tekctoB. Koguposka ASCII. OgHobGaiiTHbie KoaupoBku. CTaHAapT
UNICODE. Koauposka UTF-8. Ompenenenue HH(MOPMALMOHHOTO 00BEMA

TCKCTOBBIX COO6H_ICHI/Iﬁ

2.6

KonupoBanue nzobpaxenuit. Ouenka MHGOpMauoHHOro 00bEMa rpauuecKux
JTAHHBIX MPH 3a/laHHBIX Pa3pelIeHUH U TIyOuHEe KOIupoBaHMA IBeTa. L[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka HH(OPMAIMOHHOTO 00BEMa 3BYKOBBIX

JIAHHBIX TP 3aJAHHBIX YaCTOTE TUCKPETU3ALMU U PA3PSIHOCTH KOJIUPOBAHUS

2.7

Anrebpa soruku. IloHsTe BbIcKa3biBaHUS. BbICKa3bIBaTenbHBIE (POPMBI
(npenukatel). KBaHTOpHI CyIIeCTBOBaHHS U BCEOOIIHOCTH.

Jlornyeckue onepanuu. Tabmuibl HCTUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlornueckue Toxnectsa. Jlornueckue onepayy U onepanuy HaJl MHOKECTBAMHU.
3akoHBI anreOpbl JIOTUKU. OKBHUBAJCHTHBIE IPEOOpPa30BaHUS JIOTUYECKHX
BBIpaKeHMI. JIornueckue ypaBHEHUsI U CUCTEMBbI YPaBHEHUM.

Jlornyeckue @yHKUIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX
(GYHKIMM OT KOJIMYECTBA ApI'yMEHTOB.

Kanonuueckue Gpopmbl TOrH4e€CKUX BbIPAXKEHUN

2.8

COBepHIGHHl)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOpPMAJIbHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/IHe HUCTUHHOCTH

2.9

Jlornyeckue »snemMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaassiii cymmarop. [locTpoeHne cxeMm Ha JIOTUYECKHX 3JIEMEHTax Mo
3alaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3amUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTHYECKOH CXeEME

2.10

Mognenu u mopaenupoBanue. llenn MonenupoBanus. AJNEKBATHOCTh MOJETH
MOJICTUPYEMOMY OOBEKTY WU Tiporieccy. DopManu3aius MpUKIagHbIX 3a1a4.
[IpencraBieHue pe3ynbTaToOB MOJICTUPOBAHUS B BUJE, YIOOHOM ISl BOCIIPUATHS

4yeoBeKoM. ['paduueckoe mpeacTaBIeHUE TaHHBIX (CXEMBI, TaOIHUIIbI, TPadUKH).

2.11

[IpencraBinenue MenbIX 4YWCEN B MNaMsATH KomibioTepa. OTrpaHUYEHHOCTH
JMana3oHa 4Yucesl TNpU OrpaHUYCHHMHM KoJiMdecTBa paspsiioB. [lepenosHenue
pa3psIHON ceTKH. be33HaKkoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OWUT. JIBOMYHBIN
JOTIOJTHUTENBHBIA KOJI OTPULIATENIbHBIX YUCET.

[To6utoBele  joruuyeckue onepauuu. Jlornueckuit, apudmernueckuii u

muknudeckuit  capuru. lludpoBanue ¢ mnomoupio MOOUTOBOHM  omepanuu




«uckimoyvaromiee NJIN»

2.12

HpeZ(CTaBHeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMATU KOMIIBIOTCPA. 3Haqamaﬂ qaCTb
U IOpsAAOK YHCIIA. I[I/IaHaSOH 3HaYCHUI BCIICCTBCHHBIX YHUCCII. HpO6J'IeMI>I
XpaHCHUS BCIICCTBCHHBLIX YHCCII, CBA3dHHBLIC C OI'PAHUYCHUCM KOJHUYCCTBA
pa3spsaaoB. Brinonsenue onepaunﬁ C BCHICCTBCHHBIMH 4YHMCJIaMH, HAKOIIJICHHC

OIIMOOK IIPU BBIYUCJIICHUAX

2.13

I'padpl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEKHOCTH, BECOBBIX MaTpHl], CIIUCKOB CMEXKHOCTU. Pemienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHainu3oM rpadoB (mocTpoeHue
ONTUMANIBHOTO MYTH MEXIy BepIIMHAaMH rpada, ompeaesieHue KOJIM4YecTBa

pPa3JIMYHBIX IIyT€M MEXAY BEPIIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOIO

rpada)

2.14

HlepeBbsi. bunapaoe nepeBo. JlepeBbs moucka. CrocoObl o0xoma jdepesa.
[IpencraBnenue apupMeTHYECKUX BBIpAXKECHUN B BUjE JAepeBa. Vcmonp3oBaHue

rpad)oB U AEPEBBEB MPH OMMMCAHUN OOBEKTOB U MPOILIECCOB OKPYKAIOLIETO MUPA

2.15

JluckpeTHble UTphl ABYX UTPOKOB ¢ MojiHOM uHpopmaiueil. [loctpoenue nepesa
nepebopa BapHaHTOB, OINMCAHWE CTPATETHH WIPHl B TaOIWYHON (opme.

BeIUrphIliHbIe U MPOUTPBILIHBIE TO3ULUU. BBIMTPHIIIHBIE CTPATETUH

2.16

CpenctBa  WCKYCCTBEHHOTO — WHTeIUIeKTa.  VaeHTudukamuss W TIOHUCK
n300pakeHu, pacrmo3HaBanue Jnl. VCmoiap30BaHWE METOI0B MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydJaronux cucreMax. Mcnoiap30BaHne METOOB UCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemel. Heitponusie cetn

ANTOpUTMBI U TPOrPAaMMUPOBAHHE

3.1

@opManuzanus NoHATHA anropurma. MammHa ThIOpHHra Kak yHHBEpCaJIbHas

MOJIEJIb BEIYUCIIEHUMN

3.2

OrneHka CIIO)KHOCTH BBIYMCIIEHUH. Bpemsi paboTsl W 00BEM HCHOIB3yeMO
aMsTH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHOMN
cinoxHoctd. [lepebopubie anroputmbl. llpuMepsl pas3iInyHBIX aITOPUTMOB

peICHUA 0I[HOI71 3aaa4i, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aJrOPUTMOB
YIOpPaBJICHUS HCHOJHUTENAMU M BBIYMCIUTENBHBIX aaroputMmoB. OnpenesneHue

UCXOJHBIX JIaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMBbIN pe3yabTaT

3.4

AnroputMbel  00pa0OTKM HATYpaJbHBIX YHCEJ, 3alMUCAHHBIX B TTO3UIIMOHHBIX
CHUCTEMax CUWCIEHUsA: pa30MeHHe 3alMcu 4YHuCiia Ha OTIAeJbHBIC LHUQPHI,
HaxOXJCHUEe CYMMBbI W TIpOW3BEJeHUs IM(dp, HAXOKIACHUE MaKCHUMAJIbHON

(MUHUMATTBEHOM) TUQPHIL.




HpeZ(CTaBHeHI/Ie qucjia B BHIAC Ha60pa IIPOCTBIX COMHOKHUTEIICH. A.TII‘OpI/ITM
6BICTpOl"O BO3BCACHHNA B CTCIICHB. Ilouck MMPOCTBLIX YHUCCJI B 3a/TaHHOM AHUAIIA30HC

C IIOMOUIBIO AJITOpUTMA «PECUICTO 9paTocq)eHa»

3.5

MHoropaspsiHbIe IeJble YUCIIa, 3a/1a41 JITUHHON aprupMeTUKN

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
L[EJIOYNCIICHHBbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTUYECKUE. BeTBieHHUS.
Cnoxueble ycnoBus. L{ukiel ¢ yenmoBueM. [{Ukibl Mo nepeMeHHOM.

OObpaboTka naHHBIX, XpaHsAnmxcs B (ainax. TexcToBble U ABOWYHBIE (haliIbI.
daiinoBele nepeMeHHble (¢ailnoBble ykazarenu). Urenue u3 (aiina. 3anuce B
daiin.

Paz6uenue 3agaun Ha noazanayn. [lognporpammel (poueayps! U GyHKIMN).

Hcnonp3oBanue CTaHﬂapTHOﬁ OMOINOTEKHU SI3bIKA nporpaMMuUupOBaHUA

3.7

PCKprI/ISI. PeKprI/IBHBIC npoucaypbel u (bYHKI_II/II/I Hcnonp3oBanue creka Ijis

OpraHU3alu PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MeTonpl. TouHoe M NpuOIMKEHHOE peleHus 3afadu. YucieHHoe
pellleHre YpaBHEHHH C MOMOLIbI0 Mojadopa mapamerpa. YWCIIEHHBIE METOMIbI
pelieHusl ypaBHEHMi: MeToji mnepedopa, MeETOJ| TOJIOBUHHOTO JICJICHUSI.
[TpubnmxE€HHOE BHIYMCIICHUE JJIUH KPUBBIX. Bhrumcienue ruiomazneit ¢uryp c
IIOMOUIbI0 YHUCJIEHHBIX METO/J0B (METOJ HPSIMOYTOJIBHUKOB, METOJ TpaIenuil).
IMouck makcumyma (MUHUMYMa) QYHKIAHW OJHOW TIEPEMEHHOM METOJI0M

IIOJIOBHHHOI'O JCJICHUA

3.9

OOpaboTka  CHMBONBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMH  s3BIKa
MIPOTPaMMHUPOBAHMSI JIJISI 0OPaOOTKH CHMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA TMOSBJIEHUN CHUMBOJIa B CTpOKE,
pa3OueHne CTPOKM Ha CJIOBa 1O TPOOENBHBIM CHUMBOJIAM, TMOUCK TMOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aM€HA HAWJIEHHOW MOACTPOKH Ha JPYryr CTPOKY.
['enepanusi Bcex CJI0OB B HEKOTOPOM aiihaBHUTE, YIOBJIETBOPSIOUIMX 33JaHHBIM

orpannuyeHusM. [IpeoOpa3zoBanue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl W OCIEIOBAaTENBHOCTH  YHCed. Bprumcinenne  0000mIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHBAa WM YHCIOBOH IIOCIIEOBATEIBHOCTH
(cyMMBI, TIpOHM3BENIEHHS, CPEIHETO AapHU(PMETHYECKOro, MHHHUMAIbHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA O3JEMEHTOB, Y/OBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHUIO). JIMHEHHBI TOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
AnropuT™Mbl pabOTBI € AJIEMEHTAMH MacCuBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. CopTHpOBKa OJJHOMEPHOTr0 MaccuBa. IIpocThle MeTOJbl COPTUPOBKU
(Meron my3bIpbKa, MeETOJ BbIOOpa, COpTHUpOBKa BcTaBKamu). CopTuUpoBKa
ciusiHueM. beictpast coptupoBka MmaccuBa (anroput™m QuickSort). J[BomuHbIH

IOUCK B OTCOPTHUPOBAHHOM MAaCCHUBC




3.11

JIBymepHBIE MacCHBBl  (MaTpuIlbl). AJITOPUTMBI  OOpPabOTKH  JBYMEPHBIX
MAacCCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHBa 10 3aJaHHBIM
MpaBWJIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MHHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOT'O MAcCCHBa, MIEPECTAHOBKA CTPOK U

CTOH6I_IOB ABYMCPHOI'O MaCCuBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpa)keHUs).  XOII-TaOJIHIIbL.

HOCTpOGHI/IC ELTI(l)ElBI/ITHO-‘{aCTOTHOFO CJIOBaps AJid 3aJaHHOI'O TCKCTAa

3.13

Creku. Ananuz IMPAaBUJIIBHOCTHU CKOOOYHOTO BBIPAXKCHUA. Brruncnenue
apI/I(pMeTI/ILIeCKOl"O BBIPAXKXCHUA, 3alIUCAHHOTO B HOCT(I)HKCHOﬁ (I)opMe.

Ouepenu. Micnonp3oBaHue ouepen A1 BpEMEHHOI'O XPAHEHUS TaHHBIX

3.14

Anroput™mbl  Ha Trpadax. IlocTpoeHHMe MHHMMAaJIbHOTO OCTOBHOI'O JepeBa
B3BEILICHHOTO CBS3HOI'O HEOPHEHTHUPOBAHHOTO rpacda. KonmuecTBo pazauuHBIX
yTeil MeXy BepIIMHAMU OPUEHTHPOBAHHOTO allUKIMYECKOTro rpada. AIropuTm

JlerKeTphl

3.15

Hepesbs. Peanmusanus aepeBa ¢ IOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOWUYHBIE
(Obunapusie) nepeBbs. [locTpoeHme nepeBa i 3aJaHHOTO apU(pMETHYECKOTO
BbIpa)keHUs. PekypcuBHBIE anropuTMBbl 00Xo0na nepeBa. Mcnoap3oBaHue cTeka u

ouepeu i1 00Xoza iepeBa

3.16

JluHaMu4yeckoe NMporpaMMHUpPOBAaHUE KaK METOJ PELICHUs 3a4ad C COXPaHECHUEM
IIPOMEXYTOUHBIX pe3y/lbTaTOB. 3aJauy, periaeMble ¢ IOMOIIbIO TUHAMUYECKOTO
[IPOrpaMMUPOBAHMS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLHUMN, MOACUET KOJIMUECTBA

BAapHWaHTOB, 3ala41 OITUMHU3allN

3.17

[lonsatue 00 OOBEKTHO-OPUEHTUPOBAHHOM IHporpamMmupoBaHuu. OOBEKTH U
kiaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

Wukancynauuys, Hacie1oBaHue, MoJIuMophusm

HudopmanimoHHbIe TEXHOJIOTHUH

4.1

Awnanus JaHHBbIX. OCHOBHBIE 3aJlaui aHaji3a JaHHBIX: IIPOrHO3WPOBAHUC,
Kinaccuukanus, KilacTepusalus, aHaiau3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelICHUA 3aaa4 aHaIM3a JaHHBIX!: C60p ICPBUYHBIX JAaHHBIX, OYHMCTKAa U OLCHKA
KauecTBa [JaHHBIX, BbIOOp M (MJIM) MOCTPOEHUE MOJENHU, Ipeodpa3oBaHUE
JAHHBIX, BU3yalU3alisl AAHHBIX, MHTEpIpeTanus pe3ynabTaTtoB. IIporpammHubie
cpeactea U VHTepHeT-cepBUCHl Uil 0OpaOOTKM M IPEICTABICHUS JaHHBIX.

Bonwsmue nanapie. MammaHOE 00y4ueHne

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Tabaul. BbluncieHue cymmbl,
cpeaHero  apu(METHUECKOro, HauOONBIIEr0o  (HAMMEHBIIETO)  3HAYCHHS

nuana3oHa. Beruncienue koagduireHTa KOppessiuu JBYX pSAJOB JaHHbIX.




[MocTpoeHne cromOuUaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoeHue
rpad¢ukoB ¢pyHkuuid. [Tonbop muHUM TpeHa, perieHre 3a1a9 TPOrHO3UPOBAHUS.

Pemenne 3a71a4 ONTUMH3AIIUH C TTIOMOIIBIO 3JICKTPOHHBIX T36J'II/IH

43

Jluckperuzanusi TNpd  MaTEMaTUYECKOM  MOJIETUPOBAHUU  HENPEPHIBHBIX
nporeccoB. MojenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucTteM. MareMaTHUecKHe MOZAEIM B  OSKOHOMMKE. BpluncinTenbHbIE
SKCHEepUMEHTHl ¢ MonemsiMu. OOpaboTka pe3ynbTaTOB HKCIEpUMEHTa. MeTon
HaUMEHbIIMX KBaJapaToB. OIlEHKa YHCIOBBIX MapaMeTpOB MOJEIUPYEMbIX
O0BEKTOB M IpolEeccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

44

BepositHoCTHBIE MOJICIIH. MeTtonanl Momnte-Kapio. WmMmutanmmonHoe

MojienupoBanue. CHCTEMBI MaCCOBOIO OOCITYKUBAHHUS

4.5

Tabnuunble (pensiuoHHbIe) 6a3bl JaHHBIX. TabauIa — MpeacTaBlIeHUe CBEICHUN
00 omHOTHHHBEIX 00BekTax. [loine, 3amucek. Kimrou tabmunper. Pabora ¢ roroBoi
0a30i1 maHHBIX. 3amoiHeHue 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U (UIBTPAIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochkl € TapaMeTpaMH.
BoruucnsieMble noJisi B 3anpocax.

MHuorora0audHable 0a3bl JaHHBIX. THITBI CBS3eld MeXay Tabnuiamu. BHemrHmit

KJIIOY. HCJ'IOCTHOCTB 0asbl JaHHBIX. 3anpocm K MHOTOTa0JIMYHEIM 0a3aM JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencrBa MOWCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBBIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UTUPOBAHWS WCTOYHUKOB U odopmiieHHs OubauorpaduuecKux

CCBIJIIOK




YYEBHO-METOIANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Uadopmaruka (B 2 yacTsx); yriayonennoe ooyuenue 10 kmacce/ [Tonsiko
K.1O., Epemun E.A., OO0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BMIHOM. JlabopaTopus 3HaHUi1»; AKIHOHEpHOEe 0011ecTBO «M31aTeNnbCTBO
«IIpocemienue»

* Undopmatuka (B 2 yactsx); yriryonaennoe ooydenue 11 knace/ IomsakoB
K.1O., Epemun E.A., O0111ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BHOM. JlaGopaTopus 3HaHMi»; AKIIMOHEpHOE 0011ecTBO «M31aTENhCTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JJIS YYUTEJIA
1. ITonskos K. 10., Epemun E. A. Mudopmatuka 10-11 knaccsl, ba3zoBslii u
yrayOJE€HHBIN YPOBHU, METOJUYECKOE TOCOOUE.

2. Ilpaktuxym k yueonuky undpopmaruku K.1O. ITosnskora.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. https://www.resh.edu.ru/

2. kpolyakov.spb.ru
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