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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no wuH@opMatuke (yriayOnE€HHBI YpPOBEHb) Ha YPOBHE
cpemHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TpeOOBaHUU K
pe3ynbTaTaM OCBOEHHS OCHOBHOW 0OOpa30BaTENbHON MPOTpaMMBbl CPEIHETO
obmiero obpazoBanusi, npeacrapieHHbIXx B PI'OC COO, a takxke peaepaibHON
paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHpOpMaThke MAET MPEACTABICHHE O LENSIX, OO0mIeH
CTpaTrernu OOy4YeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIHUXCS CPEICTBAMU
yuebHoro npeameta «MHpopmaTka» Ha yriIyOJIEHHOM YPOBHE, YCTAHABIMBAET
00s3aTeNbHOE IPEeIMETHOE COJIEp>KaHHUE, Ipe1ycMaTpUBaET ero
CTPYKTYPUPOBAHME IO pasfenaM U TeMaM Kypca, ONpPEAeIAeT paCIpeeIeHHe
€ro no kjaccam (rojgam M3y4deHHs ), JaET NPUMEPHOE PACIPEACIICHHE YUeOHBIX
4acoB MO TEMAaTUYECKUM pazliejlaM Kypca U PEKOMEHIYEMYIO (IIPUMEpHYIO)
[IOCJIEIOBATEIbHOCTh ~HUX  HM3YYEHHS € YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKA Y4YE€OHOrO MpOLECcCa, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINXCS.

[Iporpamma 1o UHPOpPMATUKE ONpEeHseT KOJIUYECTBEHHbIE U
KAUEeCTBEHHbIE XapaKTEPUCTUKH Yy4yeOHOro Marepuana s KaXIoro roja
U3Y4YEHUs, B TOM 4YHUCJE JUIsl COJAEPKATEIbHOTO HAIOJHEHHsI pPa3HOro BUIA
KOHTPOJS (MPOMEXKYTOUHOM aTTecTallMi OOy4YarolIuXcCs, BCEPOCCUUCKUX
MPOBEPOUHBIX PabOT, TOCYJAPCTBEHHOM UTOTOBOM aTTectanuu). [IporpamMmma 1o
nH(pOpMaTUKE ABISIETCS OCHOBOM I COCTaBJIEHUS ABTOPCKUX YUYEOHBIX
porpamMm M y4eOHUKOB, TOYPOUHOTO TUIAaHUPOBAHUS KypCa YUUTEIIEM.

Nudopmatuka B cpegHeM oO1ieM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh MH(GOPMATHKM KAaK HAYYHOM JHUCLUMIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MOXHOCTH ABTOMATHU3ALMH
MH()OPMAIIMOHHBIX MPOLECCOB B Pa3IMYHbIX CHCTEMAX;

OCHOBHbIE OOJACTM TNPUMEHEHHUS HWH(POPMATUKH, TMPEXKIE BCErO
MH(}OpMAIMOHHBIE TEXHOJOTHUH, YIIPABIECHUE U COLUATBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA  XapakTep HWHPOPMATHUKM M HMHPOPMALUOHHOU
NEeSATENbHOCTH.

Kypc undopmatuku ajist ypoBHsI CpeAHETO OOIIEro 00pa30BaHUs SBIISIETCS
3aBEPILAIOIIMM ITAllOM HEMPEPHIBHOM MOATOTOBKM 00Yy4YaroIIMXCA B 00JIacTh
uHpopMaTUku W UHPOPMALMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJOTHUH,
OnMpaeTcd Ha colepKaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOT'O OOILEro
o0pa3oBaHMsI U  ONBIT TOCTOSHHOIO NPUMEHEHUS  HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX ~ TE€XHOJIOTHH, Ja€T TEOPETUYECKOE  OCMBICICHHE,
MHTEPHPETALNIO U 0000ILEHNE ITOTO OMbITA.

Pe3ynbraThl yriiyOJI€HHOTO YpOBHA U3Y4YEHHUS Y4YEOHOro mpeamera
«MHpopmaTuka» OpPUEHTUPOBAHBI HA [MOJIYYEHUE KOMIIETEHTHOCTEH IS
nocieAywmne mpodeccuoHaqIbHON AEATETLHOCTH KaK B paMKax JIaHHOU
MpeaMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIOYAIOT B
ceos:

OBJIAJICHUE KJIIOYEBBIMU MOHSATUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHasl 001acThb, pacCliO3HaBaHUE COOTBETCTBYIOUIUX UM
NPU3HAKOB W B3aMMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATH pa3JIUYHBIC
IOAXOAbl K M3YYEHUIO SIBJICHUW, XAapAaKTEPHBIX I HU3y4aeMOW MPEAMETHOU
o0nacTu;



YMEHUE pEllaThb THUIOBBIE MPAKTHYECKHE M TEOPETHYECKUE 3a/1ayH,
XapaKTEpHbIE JJI1 HCHOJB30BAHMS METOJAOB W HMHCTPYMEHTapus JaHHOU
MpeaMEeTHON 00J1acTH;

HaJM4Me MPECTABICHUN O JTaHHON MpeIMETHOM 00JaCTH KaK LEJIOCTHOM
TEOpUHU (COBOKYITHOCTHU TE€OPHUIi), OCHOBHBIX CBSI3X CO CMEXKHBIMHU OOJIACTSIMH
3HAHUU.

B  pavkax  yriuyOJ€HHOrO  ypOBHS ~ HM3yY€HHS  MH(POPMATHUKH
o0OecrieunBaeTcsl  LIEJICHANIpaBiI€HHAs  NOATOTOBKAa  oOydamommxcsd K
NpOJOKEHUIO  0o0pa3oBaHMS B OpraHM3alMsIX  MPOQPECCHOHATBHOTO
o0pa3oBaHMsI IO  CIEHHAIBHOCTSAM, HEMOCPEJACTBEHHO  CBSI3aHHBIM  C
nU(QPOBBIMU  TEXHOJOTHUSIMH, TaKUM Kak MporpaMMHasi  MHXXEHEpUS,
uH(pOpMalMOHHasE 0€30MacHOCTh, HHPOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH,
MOOUJIPHBIE CHUCTEMBI M CETH, OOJIbIIME JaHHBIE W MalIMHHOE OOy4eHHE,
MIPOMBILUICHHBI WHTEPHET BELIEH, MCKYCCTBEHHBIM WHTEJUIEKT, TEXHOJIOTUHU
OecrpoBOHON CBSA3M, POOOTOTEXHWKA, KBAHTOBBIE TEXHOJOTMH, CHCTEMBI
pacnpeenéHHOr0 peecTpa, TEXHOJIOTHMM BHUPTYaJbHOM W JIOMOJHEHHOMU
pPEATIbHOCTEMN.

OcHoBHass 1enb u3ydyeHuss ydeOHoro mnpeamera «HMHpopmaTuka» Ha
yriyOJIEHHOM ypOBHE CpeaHero ooOimiero oOpa3oBaHus — OOecreyeHue
JanbHENIIEero pa3BuTus MHGOPMAIIMOHHBIX KOMIIETEHUIUHA 00Yy4arolerocs, ero
FOTOBHOCTM K JKM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMALMOHHOTO
oOIIecTBa W BO3pacTarollell KOHKYPEHIIMU Ha pbIHKE TpyJa. B cBA3M ¢ 3TUM
n3yuenne nHpopmatuku B 10—11 kiaccax q0KHO 00€CTIEUUTH:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, OCHOBAHHOIO Ha MOHMMAHUH POJIH
nH(pOpMaTUKHU, HHPOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIECTBE;

c()OPMHUPOBAHHOCTh ~ OCHOB  JIOTHYECKOTO M  QJITOPUTMUYECKOTO
MBIILICHUS;

c(OpMHUPOBAHHOCTh YMEHUW pa3nuyaTh (PaKkThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETh HUX CBA3b C KPUTEPUSIMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C  OMNPENCIEHHOM CHUCTEMOM IEHHOCTEH, NPOBEpPATh Ha
JIOCTOBEPHOCTH U 0000111aTh HHPOPMAITHIO;

c(OPMHUPOBAHHOCTh MPEACTABICHUI O BIUSHUU HMHPOPMALUOHHBIX
TEXHOJIOTUA Ha >HU3Hb YEJOBEKa B OOIIECTBE, MOHMMAaHWE COLHUAIBHOTO,
AKOHOMHUYECKOTO, MOJTUTHYECKOT0, KYJIbTYPHOTO, IOPUANYECKOTO, IPUPOTHOTO,
APrOHOMHUYECKOT0, MEIUIMHCKOr0O M  (PU3MOJIOTMYECKOT0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHATUE TIPAaBOBBIX M 3TUYECKHX AaCIEKTOB HWH(OPMAIMOHHBIX
TE€XHOJIOTUHA, OCO3HAHUE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JIaHUE U
UCIIOJIb30BaHUE MH(OPMAIIMOHHBIX CUCTEM, pAaCIpOCTpaHEHUE HH(OpMaLUY;

CO3J]aHUE YCIOBHM IS Pa3BUTHSI HABBIKOB y4€OHOM, TPOEKTHOM, HAYYHO-
MCCJIEI0BATENbCKOM M TBOPUECKOUN JAEATENbHOCTH, MOTUBAIIMM 00YYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conmepxxanuu yueOHoro mnpeamera «MHopmatrka» BbIICTISIOTCS
YeThIpe TEMATUUYECKUX pa3iena.

Paznen «lluppoBasi rpaMOTHOCTB)» IIOCBALIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB M JPYIMX DJJIEMEHTOB IU(POBOr0 OKPYKEHHS, BKIIOYAS
KOMITBIOTEPHBIE CETH, HCHOJIb30BAHUIO CPEICTB ONEPAlMOHHOM CHCTEMBI,
pabore B cetu VIHTepHET M  UCHOJIB30BAHUIO HMHTEPHET-CEPBUCOB,
UH(OPMAIMOHHOW O€30MaCHOCTH.



Pasnen «Teopermyeckue 0CHOBbI MHGOPMATHKH) BKIIOYAET B CeOs
MOHATUMHBIN anmapaT HWH()OPMATHUKH, BOMPOCHI KOIUPOBAaHUS HH(MOpMALUH,
U3MepeHus MH(POPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aareOpbl JIOTUKUA U
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Pa3nen «AJropurMbl U MPOrpaMMHPOBAHUE)» HAIPABICH HA Pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OLEHKY HX
CIIO)KHOCTH, (DOPMHUpPOBAHME HABHIKOB pEalM3allud MPOrpaMM Ha S3bIKAX
MIPOrpaMMUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HHdopManMOHHbIE TEXHOJOIMHM» TIOCBAIIEH BOOpPOCaM
NPUMEHEHU WH(OPMALMOHHBIX TEXHOJOTHH, Pealii30BaHHBIX B MPUKIATHBIX
[IPOrPaMMHBIX TPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM YHCIE B 3aJadax
aHaJn3a JAHHBIX, HCIIOJNIB30BAHUIO 0a3 MAHHBIX W 3JEKTPOHHBIX TaOIHIl AJIS
pelIeHs NPUKIAIHbIX 3a7a4.

B npuseaéunom ganee conepxkanuu yuebnoro mpenmera «Mudpopmarukay
KYPCUBOM BBIJIEJICHBl JOMOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOIAT B
00s13aTeNIbHYI0 TpOorpaMMy OOYyYEHHS, HO MOTYT OBbITh MPEIJIOKEHBI JIs
M3Y4YEHUS OTAEIbHBIM MOTHBUPOBAHHBIM U CITIOCOOHBIM O0YYarOIIMMCS.

VYriyOn€HHbI YpOBEHb H3yYeHHs] HWH()OPMATUKH PEKOMEHAYETCS ISl
TE€XHOJIOTUYECKOTO  MpPOQUiIs, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO H
MHPOPMAITMOHHYIO Ccephl ACATEILHOCTU. YTIyONEHHBIA YPOBEHb H3YUYCHUS
MH(DOpMATUKH O0ECHEeYMBAET: MOATOTOBKY OOYYarOUIMXCSl, OPUEHTUPOBAHHBIX
Ha CIELHAIBHOCTU B 00JIACTU MH(POPMALMOHHBIX TEXHOJIOTUH U MH)KEHEPHbIE
CHEUUATbHOCTH, YYaCTHUE B MPOEKTHOM M HMCCIEI0BATEIbCKOU NIEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAaNpaBICHUSMU OTpPACIM HH(POPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHM, MOJATOTOBKY K YYaCTHIO B OJUMIHUAAaX M
caadye EquHOro rocy1apcTBEHHOTO SK3aMeHa 10 MH(POpPMAaTHUKE.

[locnenoBaTenbHOCTh M3YYEHUS TEM B MpEAENax OJHOrO rojia 0OydeHHs
MOXET OBITh M3MEHEHA M0 YCMOTPEHHUIO YUMTEJNs NMpPH IMOATrOTOBKE padboueit
MPOrpamMMBbl U MOYPOUYHOTO IJIAHUPOBAHUSL.

OO6miee yuciio YacoB, PEKOMEHOBAHHBIX JI U3Y4YEHHS] MH(POPMATUKH —
272 gaca: B 10 xnacce — 136 yacoB (4 yaca B Heiento), B 11 kiacce — 136 yacoB
(4 yaca B HEJIETTIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posas rpaMOTHOCTH

TpeOoBanuss TEXHUKM O€30MAaCHOCTH MW THUTHEHBI TMpuU padbore ¢
KOMITBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUS.

[lpuaimner  paboOThl  KOMIBIOTEPOB W KOMIBIOTEPHBIX  CHUCTEM.
Apxutektypa ¢(on Heiimana. ABTOMaTHYECKOE BBITIOJHEHHE MPOTPAMMBI
mporeccopom. OneparuBHasi, MOCTOSTHHAS W JOJTOBpEMEHHAs maMath. OOMeH
JAHHBIMM C TOMOUIpI0 MMH. KOHTposyepsl BHEIIHUX YCTpOMCTB. [Ipsamont
JOCTYI K ITaMsITH.

OCHOBHBIE  TEHOECHUMW  PpPAa3BUTUA  KOMIIBIOTEPHBIX  TE€XHOJIOTH.
[TapaniensHble BBIYMCIICHHS. MHorormpoueccopHbie CUCTEMBI.
CynepkoMmnbroTepbl. PacnipeienéHHble BEIUMCIUTENbHBIE CUCTEMBI U 00pad0TKa
OONMpIIMX JaHHBIX. MoOuJIbHBIE HHU(PPOBBIE YCTPOMCTBA M HX POJb B
KOMMYHUKAaIHUX. Bcerpoennsie KOMITBIOTEPHI. MUKpOKOHTPOJUIEPHI.
PoGotu3upoBaHHbIE TPOU3BOACTBA.

[IporpamMHoOe oOecrieyeHuEe KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM.
Bunbl nporpamMmmHoro obecrnedeHus W MX HazHadyeHue. (OcoOeHHOCTH
MporpaMMHOrO  o0ecrieueHusi MOOWJIBbHBIX  ycTpoicTB.  IlapamnenbHoe
nporpammupoBanue. CUCTeEMHOE MporpammHoe obecrnedenne. OneparoHHbIe
cucTeMbl. YTuUnuThl. JlpaiBepsl ycTpouCTB. MHCTAIUIALMA M JEWHCTAIUISALAS
MIPOTPAMMHOTO 00€CTICUEHUSI.

@aitnoBble cucTeMbl. [IpUHIUIIBI pa3MellleHnss U UMEHOBaHUS (ailyioB B
noJroppeMeHHor naMatu. [llabnons! A1 onucanus rpyi (haiaos.

[Iporpammuoe obecrnieyeHue. Jlnuen3upoBaHue MIPOrPaMMHOTO
obecnieueHuss u 1UPpoBBIX pecypcoB. IIpompuerapHoe u  cBOOOAHOE
MPOrpaMMHOE oOecrieyeHue. Kommepueckoe U HEKOMMEPYECKOE

HCIIOJIb30BAaHUE MPOrPAaMMHOIO oOecreyeHuss M UU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh,  yCTAHABIIMBaeMas  3aKOHOJATEIBCTBOM  Poccuiickoit
@denepanyy 3a HEMIPABOMEPHOE MCIOJIb30BAHUE MPOrPAMMHOIO OOECTICUEHUS U
U(PPOBBIX PECYPCOB.

[IpyHUMIIBI OCTPOEHUS W amnmnapaTHble KOMIOHEHTbl KOMITbIOTEPHBIX
cererd. CereBple mpoTokoiibl. Cetp MHTEpHET. Anpecannst B cetu MHTEpHET.
[Mpotokounsl creka TCP/IP. Cucrema mTOMEHHBIX HMEH.

Paznenenne IP-cetn Ha moaceTH ¢ mMOMOIIBI0O Macok mojacerer. CereBoe
agmMuHucTpupoBanue. [lodydeHue  JaHHBIX O  CETEBBIX  HACTpPOMKax
koMmmbioTepa. IlpoBepka Hamuuust cBsi3u ¢ y3noMm cetd. OmnpeneneHue
MapuipyTa JIBH>KEHHSI TAKETOB.

Buner nmestensHoctm B cetm  MutepHer. CepBucsl HTepHerTa.
['eoundopManmonHbie  cUCTEMBbl. ['€OJIOKallMOHHBIE CEPBUCHI  PEATBLHOTO
BpEMEHU (HampuMmep, JOKaluus MOOWUJIBHBIX TeNePOHOB, OINpEICICHHE
3arpy>KeHHOCTH  aBTOMAarucrTpaieil), HHTEPHET-TOProBis, OpPOHHUPOBAHUE
OWJIETOB ¥ T'OCTHUHHII.

['ocynapcTBeHHBIE ANEKTPOHHBIE CcepBUCH U ycayru. ConuanbHble CeTH —
OpraHu3alys KOJIJIEKTUBHOTO B3aUMOJIEHCTBUSA W oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBuiia MOBEJAEHUs1 B KubOeprpocTtpancTse. [IpobieMa moaiMHHOCTH
noJiyaueHHOU nHpopmanuu. OTKpeITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE U YKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHodorud. OOmme  mnpobdiieMbl



3amuThl HGopManuu U HHPOPMAIMOHHON Oe3omacHocTh. CpencTBa 3aluThl
nH(pOpPMaILlMK B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATHU3MPOBAHHBIX
uH(pOPMalMOHHBIX cHucTeMax. lIpaBoBoe oOecnedyeHrne HWHGOPMALUMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHue  HECAaHKIMOHMPOBAHHOTO  JIOCTYNAa K  JIMYHOU
KOH(QUICHIMATFHOW  MHpOpMAIMK,  XpaHAMIeWcs Ha  MEPCOHAIBHOM
KOMIIBIOTEPE, MOOWJIBHBIX  YCTPOMCTBax. BpemoHocHoe mporpaMMHOe
o0OecrieueHre U CrMocoObl OOpPHOBI € HUM. AHTHUBUPYCHBIE TPOTPAMMBI.
Opranuzanuss JTUYHOTO apxuBa uHpopManuu. Pe3epBHOe KOmupoBaHUE.
[TaponpHas 3ammra apxuBa.

HudppoBanne nanHpix. CHUMMETPUYHBIE U HECUMMETPUYHBIC MIUQPHI.
Mudpsr npoctoit 3amensl. lludp Lesaps. udp Bmwxenepa. Anroputm
mmmdposanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Wudopmanusa, npaHHele u 3HaHUA. VHQOpMaIMOHHBIE MPOLIECCH B
MIPUPOJE, TEXHUKE U OOIIECTBE.

HenpepoiBHBIE M AMCKpPETHBIE BEIWYHMHBI M cUTHaIBL. HeobxoaumocTb
JUCKpEeTU3alu MHGOpMAIK, NPEeIHA3HAYCHHON ISl XpaHEHHUs, Mepetadu u
00paboTKH B U(POBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHWE. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJBI.
JlekoiupoBaHKe COOOIIEHUM, 3alTMCAaHHBIX C IOMOIILI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne OJTHO3HAYHO AEKOJMPYEMBIX KOJOB C MOMOIIBIO
nepesa. EquHuel naMepenus konnuectsa nHGopmaruu. AndaBUTHBIA TOIX0]T
K OLIEHKE KOJINYECTBa MH(OpMauu.

Cucremsl cuucnenusi. PazBépHyTas 3amuch LENbIX W APOOHBIX YUCEN B
MTO3UIIMOHHON cHucTeME cunciieHHs. CBOMCTBA IMO3UIMOHHOM 3alMCH 4YHCIa:
KOJMYECTBO IM(p B 3alUCH, MPU3HAK JEIMMOCTA 4YHCIA HAa OCHOBaHUE
CUCTEMBI CUUCIIEHHS. AJITOPUTM MEPEBOJIA LIEJIOr0 YKCa U3 P-WYHOM CHCTEMBI
CUMCIICHHS B JIECATUYHYIO. AJITOPUTM IE€peBOAa KOHEUYHOM P-uuHOW Opobu B
JNECATUYHYI0. AJTOPUTM MEpeBOJa LIEJOro 4ucia U3 JECATUYHON CHUCTEMBI
curciienus B P-uunyro. IlepeBoag KOHEUHOU aecsATUYHOU ApoOM B P-HuHylo.
JIBon4Hasi, BOCbMEpUYHasi U IIECTHAAUATEPUYHAs] CUCTEMbl CUMUCIIEHUS, CBA3b
MEXIy HUMHU. ApudMeTHuyecKkre Omnepalud B TO3UIMOHHBIX CHUCTEMax
cuMciieHHs. TpouyHas ypaBHOBEIIEHHas CHUCTEMa CuUMclieHud. JIBOMYHO-
JECATUYHAS CUCTEMA CUUCIICHUSI.

Komnposanmne texcroB. Kommposka ASCIl. OmgHoOaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne MHPOPMAIMOHHOTO
00BEMa TEKCTOBEIX COOOIICHU.

KogupoBanne wu3oOpaxenuii. OrieHka UHGOPMAIMOHHOTO 00bEMa
rpa@uuecKkux JaHHBIX NPH 3aJaHHBIX pa3pelieHUuH U TIyOMHE KOIUPOBAHUS
usera. L[BeroBbie Moaenu. BekropHoe koaupoBanue. @opMatbl rpaduyecKux
¢aiinos. TpéxmepHas rpapuka. OpakraiabHas rpaduka.

KogupoBanue 3Byka. OneHka HHPOPMALUOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE AUCKPETU3ALUU U Pa3psSAHOCTH KOJUPOBAHUS.

Anrebpa noruku. Ilonstre BbicKa3biBaHMs. Bbicka3zbIiBaTeIbHbIE (POPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omnepainuu. Tabauibl UCTUHHOCTH. JIOrMUecKue BBIPaKEHHUS.
Jlornyeckue ToxnaecTBa. J{oka3aTenbCcTBO JIOTMYECKUX TOXKJECTB C MOMOIIBIO
Ta0JIMIl UICTUHHOCTH. Jlornueckue onepanuy U onepaluyd HaJl MHOKECTBAMU.

3aKoHbI anredpbl JIOTUKU. DKBUBAJICHTHBIE MPEOOpPa30BaHUs JIOTHUYECKUX
BbIpa)XCHUM. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHU.



Jlormueckne  (QyHKUMU.  3aBUCUMOCTh  KOJHMYECTBA  BO3MOJXKHBIX
JoruYecknX (YHKIUH OT KOJIWYecTBa aprymMeHToB. IlomHbie cHCTEMBI
JIOTUYECKUX (QYHKIUH.

Kanonmueckne ¢opmbl  jormueckux  BblpaxkeHuil. CoBepiueHHbIC
IU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMajbHBbIE (DOPMBI, ANTOPUTMBI HX
MTOCTPOEHUS 110 TaOIUIE UCTUHHOCTH.

Jlornyeckue s1eMEHTHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropaspsaaeii cymmarop. IlocTpoeHne cxem Ha JOTHYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIMCh JOTUYECKOTO BBIPAKEHHUS I10
JIOTUYECKOM CXEME.

[IpeacraBnenue LENbIX YMCEd B MaMATH KommbioTepa. OrpaHUYEeHHOCTb
JUana3oHa 4YHCeNl MpHU OrPaHMYECHUM KOJWYecTBa pas3psnoB. llepenonnenue
pa3psaHON CeTKU. be33HakoBble W 3HAKOBHIC JTaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN AOTOJHUTEIBHBIA KOJ OTPULATEIIBHBIX YUCET.

[lobutoBbie normyeckue omepanuu. Jlornueckuit, apu@MeTHUECKUNd Hu
uukandeckut casuru. llludpoBanne ¢ NOMOIIBIO MOOUTOBOM OIEpaluu
«uckiovaromee MJIN».

[IpeacraBneHre BEMIECTBEHHBIX YHCENl B MAMATH KOMIbIOTEpa. 3HAYAIAs
4acTh U MNOPSAAOK uyucia. Jluama3oH 3HAYEHUH BEUIECTBEHHBIX YHCEI.
[IpoOnemMbl XpaHEHUs BEUIECTBEHHBIX YHCEIN, CBA3aHHBIE C OrPaHUYCHHEM
KOJIMYECTBA pa3psAaoB. BrimoigHeHue omepanuil ¢ BELIECTBEHHBIMU YHCIIAMH,
HAaKOILJIEHUE OIIMOOK IPH BBIYUCICHUSX.

AJITOPUTMBI U IPOrPAMMHUPOBAaHUE

OnpeneneHre BO3MOXKHBIX PE3ylIbTaTOB pabOThl MPOCTEUIINX AITOPUTMOB
YOPABJICHUS] UCHOJHUTEISIMU U BBIYMCIUTEIBHBIX aaropuTMoB. OnpeneneHue
UCXOJIHBIX JIaHHBIX, IPU KOTOPBIX QITOPUTM MOXKET [JaTh TpeOyeMbIi
pe3ynbTar.

Otamnbl pelieHus 3aJad Ha KoMIbioTepe. MHCTpyMeHTalabHbIE CPEICTBa:
TPAHCISATOP, OTIAAYUK, NPOGUIMPOBIIMK. KoMnuisiuus W HHTEpHpeTarus
nporpamm. BupTyanbHble MalllHBbI.

WNurerpupoBanHas cpefga pa3paboTku. MeToAsl OTHaAKUd TPOrpamM.
Ucnonb3oBanue TpaccupoBOYHBIX Tadmuil. OtinamodHbii BeIBOA. I[lomiaroBoe
BBIITOJTHEHUE TTpOrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaAYEHUI IEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYMCIICHHBIE, BELIECTBEHHbIE, CHMBOJIbHbIC, JIOTMYecKue. BeTBiaeHus.
Cnoxuple ycnoBua. Iluknsl ¢ ycnoBueM. [ukiapl 1O  mepeMeHHOM.
B3auMozaMmeHseMOCTh  pa3aUYHbIX BHUJIOB IMKJIOB. VHBapuaHT IMKJA.
CocrapieHue IUKIA C MCIOJIb30BAHUEM 3apaHee OMpeeIEHHOr0 MHBapHaHTa
LMKJIA.

JlokymeHTHpoBaHue  mporpamMm.  Vcnonb3oBaHwe — KOMMEHTAapHEB.
[ToaroToBka onucaHusi IPOrpaMMbl U MHCTPYKIIUU JJIS TTOJIb30BaTES.

AnroputMbel  00paOOTKM  HATypaJIbHbIX  YHWCEJ, 3alUCaHHbIX B
MO3ULIMOHHBIX CUCTEMaX CUHMCIICHMsS: pa3OMeHue 3alllCU YHClia Ha OTAEJIbHbIE
mupel, HaXOXKJACHHUE CYMMbl M TPOU3BEIACHUS LUPpP, HAXOKICHHUE
MaKCUMaJIbHOW (MUHUMAaILHOM) ITUPHI.

Haxoxxnenue Bcex MOPOCTBIX  4YHMCEeNl B 3aJlaHHOM  JUamna3oHe.
[IpeacraBnenure uyucina B BHUAE HaOOpa MPOCTHIX COMHOXHTENEH. AJTOPUTM
OBICTPOrO BO3BEJICHUS B CTETICHbD.

OO0paboTka naHHbBIX, XpaHsAlmuxcs B (ainax. TexkcToBble W TBOMYHBIC
¢aiinbl. DaitnoBble nepeMeHHble ((aiinoBble ykazarenu). Urtenwe u3 Qaiina.
3anuch B ¢aiii.



Pa3Ouenue 3amaum Ha mnoazagaun. llogmporpammsel (mporenypsl U
¢yukun). Pexypcusa. PexypcuBHble 00BeKkTHl ((Ppaktansl). PexypcuBHbIe
npoueaypsl U GpyHKImH. Mcrnonb3oBanue cTeka Ui OpraHu3alui peKypCHUBHBIX
BBI30BOB.

Hcnonp30BaHne CTaHIApTHONM OMOIMOTEKH $3bIKa MPOrPaMMHUPOBAHMUSL.
[ToaxmtoueHue OHOIMOTEK MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJIUTENEH.
MonyIbHBIA IPUHIMI TOCTPOEHHUS IPOTPAMM.

Yucnennble MetTonpl. ToyHOe W NPUOIMKEHHOE pEIIEHUS 3a/ladu.
UYuclieHHbIE METOJbl PEIICHHUs ypaBHEHUH: METOJ mepedopa, METO[
noJIOBUHHOTO  jaeneHus. [IpuOmmk€HHOe  BbIUMCIEHHE JJIMH  KPUBBIX.
Boruncnenue muomaneit Guryp ¢ MOMOIIBIO YHCIEHHBIX METOIOB (METO[
MPSIMOYTOJIBHUKOB, MeTon Tpamenuit). Ilouck wmakcumyma (MHUHUMYyMA)
(GYHKIIMH OAHON TIEPEMEHHOM METOI0M MOJIOBUHHOTO JICTICHHUSL.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIUHM — S3bIKa
NpOrpaMMHUPOBAHUA I OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSIBICHUI CHMBOJA B
CTpPOKE, pa30MeHue CTPOKM Ha CJIOBa MO NPOOEIbHBIM CHMBOJIAM, MOUCK
ITOACTPOKH BHYTPH TaHHOW CTPOKH, 3aMEHA HAaWJIECHHOW MOACTPOKH Ha JIPYTYIO
cTpoky. ['eHepanus Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIIUX
3a/laHHbIM orpaHuyeHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0patHo.

MaccuBbl U TOCJIEIOBATENBHOCTH 4YHCeNl. Bpruncienue 000OMIEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa WM YHUCJIOBOW MOCIEAOBATEIBHOCTU
(cyMMBbI, TpPOU3BEAECHUS, CPEIHEr0 Aapu(PMETHUYECKOro, MHHUMAJIBHOTO H
MaKCUMaJbHOTO 3JIEMEHTOB, KOJHMYECTBA AJIEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JINHEMHBIN OUCK 33/IaHHOTO 3HAYEHUS B MACCHUBE.

CopTupoBKa OJHOMEpPHOro MmaccuBa. IIpocTbie MeToIbl COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTUpOBKa BcTaBKamu). CopTHpOBKa
ciussHreM. beicTpast coptupoBka maccuBa (anmroputM QuickSort). JIBonmuyHbIN
MOMCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIe MacCUBBI (MaTpHllbl). AJITOPUTMBI O0OpPaOOTKH ABYMEPHBIX
MacCCHBOB: 3aIlOJIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa IO 3aJaHHBIM
MpaBujaM, MOUCK 3JEMEHTa B JBYMEPHOM MACCHUBE, BHIYMCICHHE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCUBa, NEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOI'O MacCHBa.

NupopmanuoHHbIC TEXHOJIOTHH

TexkctoBwiil nponeccop. PenaktupoBanne u popmaruporanue. [IpoBepka
opdorpadun u rpammaruku. CpeacTBa MoucKa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanue crtunei. CTpyKTYypUpPOBaHHBIE TEKCTOBBIE
nokyMeHTbl. CHocku, oriaBieHue. KosexktuBHas pabota ¢ JOKyYMEHTaMH.
NHCcTpyMEHTBI pELieH3UpOBaHUSI B TEKCTOBBIX Iporeccopax. (OOnauHble
cepBuchl. JlenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HICTOYHUKOB U
opopmienusi ondauorpaduyeckux ccbiiok. OPopMiieHne cucKa JUTepaTyphl.
3HAKOMCTBO C KOMITBIOTEPHOUW BEPCTKOM TEKCTa. TeXHUUYECKHUE CpeIcTBA BBOAA
TekcTa. Crnenuanu3upoBaHHbIE CPEACTBA PEJAKTHUPOBAHUS MATEMaTHYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIC 33/1aUM aHAJIW3a JaHHBIX: IPOTHO3UPOBAHHUE,
Kjaccudukanus, Kiactepusalus, aHajau3 OoTkJIoHeHuH. [locienoBarenbHOCTh
pelIeHus 3a/1a4 aHajiu3a JaHHbBIX: COOp MEPBUYHBIX IAHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM TIOCTPOCHUE MOJCIH, MpPeoOpa3oBaHUE
JAHHBIX, BU3yaJlU3alusl TaHHbIX, MHTEpIpeTauus pe3yabraTtoB. [IporpamMMHubie



CpPEICTBA M HWHTEPHET-CEPBUCHI Isi 0OpaOOTKH M TPEACTABICHUS JTaHHBIX.
bonpmme nannpie. MammaHoe o0yueHue. MHTeeKkTyanbHblid aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIMIBIO ANEKTPOHHBIX TaOIuIl. Beuucienue cymmsl,
cpemHero  apuMeTHYecKoro, HawOOIbIIeT0 (HAMMEHBIIETO) 3HAYCHUS
nuamna3oHa. Beramcnenue koad¢uimeHTa KOppensuud JBYX PSAIOB JaHHBIX.
[locTpoeHne cTOAOYaThIX, JIMHEWYATBIX M KPYroBbIX AuarpamM. lloctpoenue
rpadukoB  ¢yaknuid. [lombop  nWHMM ~ TpeHAA,  pemieHWe  3aaad
IIPOTHO3UPOBAHUS.

YuclieHHOE pelleHne YpPaBHEHHM € MOMOINBIO MOA0Opa mapaMmerpa.
OnTuMu3anusi Kak IOMCK HAWIyYIIEero pElIeHWs B 3aJaHHBIX YCIOBUSX.
LleneBast QyHkumsi, orpaHuueHus. JIokanbHbIE M TJIOOATBHBI MUHUMYMBI
neneBor (yHkiuu. Pemienue 3agad ONTUMHU3ALMUA C TIOMOIIBIO 3JEKTPOHHBIX
TadIuIl.

11 KIIACC

Teoperuyeckne 0CHOBbI HHGOPMATHKH

Teopernyeckue MoAaxoAbl K OLIEHKE KoaM4ecTBa MHGOpPMAIMHU. 3aKOH
agautuBHOCTA MH(popmaruu. @opmyna Xaptiau. MHbopmanys U BEpOSTHOCTD.
®opwmyna lllenHoHa.

Anroputmbl cxatus aaHHbIX. Anroput™ RLE. Anroputvm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi AaHHBIX C MNOTEPSAMHU. Y MEHBILIECHUE
ryOuHbl KonupoBaHusa BeTa. OCHOBHBIE Hueu anroputmoB cxkatusi JPEG,
MP3

CkopocTh Tmepefauyd JaHHBIX. 3aBUCUMOCTb BpPEMEHU Mepeayd oT
nH(pOpMaMOHHOTO 00BEMA JTAHHBIX M XapaKTEPUCTUK KaHasla cBs3H. [IpruunHbI
BO3HMKHOBEHHs OMMOOK TMpu Tnepenade AaHHbIX. Koabl, M03BOJSIOIINE
oOHapyXHUBaTh W WCIPABIATH OLIMOKHM, BOZHHMKAIOIIME MPU MEpeAade JaHHbIX.
Paccrosnue Xsmmuura. KonpupoBanue ¢ mnoBropeHremM OutoB. Kombl
X3MMHUHTA.

Cucremnl. KoMmmoHeHTBI cHCTEMBI M HMX B3auMmozeciicTBue. CHCTEMHBIN
addekT. YnpapneHue kak nHGopMarmoHHsii npouecc. OOpaTHas CBS3b.

Monaenu u mogenupoBanue. Llens mogenupoBanus. CoOOTBETCTBUE MOJETU
MOJAEIUPYEMOMY  OOBEKTY WM  MpOUEecCy, ULeId  MOJEIUPOBAHMUS.
dopManuzanus NpUKIAIHbIX 3a/1a4.

[IpencraBienne pe3ynbTaTOB MOJEIUPOBAHUS B BUIE, YAOOHOM st
BOCHPUATHS 4YelloBeKOM. ['paduueckoe mnpencraBieHue AaHHBIX (CXEMBI,
TaOIULIbL, TPApUKH).

I'padsl. OcHoBHble moOHATUA. Buasl rpadoB. Onucanue rpadoB c
MOMOILIBI0 MAaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEKHOCTH.
Pemenne anropuTMMuYecKMX 3aJlay, CBS3aHHBIX C aHalIu3oM rpadoB
(mocTpoeHre ONTHUMAIBHOIO MYTH MEXIY BeplIMHaMu rpada, ompeneieHue
KOJIMYECTBA PAa3IMYHbIX NYyTed MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO
alUKJIM4eckoro rpaga).

HepeBbsi. bunapuoe nepeo. [lepeBbs nmoucka. Criocobsl 006xoaa aepena.
[IpeacraBnenre apu@MeTHUECKUX BBIPAKEHUW B BUAE AepeBa. JHUCKpeTHbIe
UTPBI JIBYX UTPOKOB C mojHo mHpopmanumein. [loctpoenue nepesa nepedopa
BapUAHTOB, OMHCAHUE CTPATEruy Urpbl B TaOIMYHOM (popme. BolUrpoliiHbie U
IPOUTPHILITHBIE MO3ULIMH. BBIUTPBILIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTO HHTeIUIeKTa. CepBUCHI MAIIMHHOTO MEPEBOa U
pacno3HaBaHusl ycTHOM peun. KornutuBHbie cepBUCHL. WaeHTudukauus u



MOWCK H300pakeHuil, pacmo3HaBanue nul. CamMo00y4aroniyecs CHUCTEMBI.
N cKyCCTBEHHBINM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmnonp30BaHne METON0B
HMCKYCCTBEHHOTO HWHTEJUIEKTa B OO0ydawlux cuctemax. lcnonb3zoBaHue
METOJIOB MCKYCCTBEHHOTO HHTEJJIEKTa B pOOOTOTEXHHKE. VIHTEpHET BeIei.
[lepcnekTuBbl  pa3BUTHS  KOMIBIOTEPHBIX  MHTEIUIEKTYaJIbHBIX  CHUCTEM.
HeliponHsle cetn.

AJITOPUTMBI U IPOrPAMMHUPOBAHHUE

Qopmanm3anuss  HOHATMA  anroputMma. Mammnea  TeropuHra kax
YHUBEpCaJIbHAsA MOAENb BhruuciaeHuu. Tesuc Yépua—TrropuHra.

OreHka CI0KHOCTU BhIYHCIEHUN. Bpemst paboThl U 00bEM HCTIONB3yeMOi
MaMATH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbBIX. OueHka
ACUMIITOTHYECKON CII0)KHOCTH QJITOPUTMOB. AJTOPUTMBI  TOJMHOMHUATBHOU
cnoxHocTh. IlepebopHbie anroputmbl. [IpuMepsl pa3aUYHBIX aITOPUTMOB
peLIeHns OJJTHOM 3a/1a4M, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

ITonck mpOCTBIX 4YMCeN B 3aJlaHHOM AMANa30HE C ITOMOIIBIO AJITOPUTMA
«pemeto DparocheHar.

MHoropa3psaHbie Leble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu (accollMaTUBHBIC MAacCCHUBBI, OTOOpPaKECHMS). XAII-TAOIUIIBI.
[TocTpoeHune anpaBUTHO-4ACTOTHOTO CJIOBAPS JUIsSl 33JaHHOTO TEKCTA.

Crexku. AHanu3 npaBUIBHOCTH CKOOOYHOrO BBIpaXKEHUs. Bbruucienue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenn. Mcnionp3oBanue ouepean 1y BPEMEHHOTO XPAHEHHS JAHHBIX.

Anroputmel Ha rpadax. I[locTpoeHre MUHMMalIbHOTO OCTOBHOTO JA€peBa
B3BELIEHHOT'O CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpacda. KoinyecTBo paznmudHbIX
MyTel MeXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO AlMKIMYECKOro rpada.
Anroputm JleUKCTpHI.

JepeBpsa. Peanmmzanmsi nepeBa C TMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OuHapHble) gepeBbs. IlocTpoenwe paepeBa njig  3aJaHHOTO
apu(pMETUYECKOTO BBIpaKEHHs. PeKkypcHBHBIE alrOpUTMbI 00X0Ja JepeBa.
Hcnons3oBaHue cTeka U ouepeau Ajig 00Xoda iepesa.

JluHaMu4ecKkoe MNpPOrpaMMHPOBAHHE KAaK METOJ pEIIEHUS 3a1ad ¢
COXpPAaHEHUEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauy, PEIIaeMbIEe C ITOMOULIBIO
JTUHAMUYECKOTO MPOrpaMMHPOBAHUSA: BBIYMCICHHE PEKYPCHUBHBIX (YHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONTUMH3ALIAH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpOBaHUH. OOBEKTHI
n knaccel. CBoicTBa M MeTOAbl OOBEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
ananu3. Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
noaxonaa. MHkancynsuus, HacaeA0BaHUe, MOIUMOP(hU3M.

Cpensl ObicTpoil pa3zpaboTku mporpamm. IlpoektupoBanue uHtepdeiica
nmonb3oBarens. lcrnonp30BaHME TOTOBBIX YIPABISIEMBIX JJEMEHTOB IS
MOCTpoeHUst uHTepdeiica.

O0630p  sa3pikOB  mporpammupoBanus. [loHstne o  mapagurmax
MIpOrpaMMHUPOBAHUS.

NudopmanuoHHbie TEXHOJIOTUU

OTanbel KOMIBIOTEPHO-MATEMATUYECKOTO MOJAECIMPOBAHUSA: ITOCTAHOBKA
3ajaud, pas3paboTka MOJIEIM, TECTUPOBAHUE MOJENH, KOMIIbIOTEPHbBIN
DKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

Jluckperuzanusi mpud MaTeMaTHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBaHue ABWXEHHs. MoJeaupoBaHue OHOJIOTHYECKUX
cucteM. MaremMaTuyeckue MOJENIM B DKOHOMHKE. BbluucnurenbHbie
AKCIIEPUMEHTHI C MOJIEISIMHU.



O06paboTKa pe3yIbTaTOB IKCIEPUMEHTA. MeTOo1 HaUMEHBIIUX KBAJIPATOB.
OneHka 4YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX OOBEKTOB M IMPOLECCOB.
BoccranoBieHue 3aBUCUMOCTEN O PE3yJIbTaTaM IKCIIEPUMEHTA.

Beposaranoctasie  Mmozenu. Mertonel  Monte-Kapno.  Mmurannonnoe
MozenrpoBaHue. CHCTEMBI MaCCOBOI0 OOCITYKUBAHHUSL.

Tabnuunblie (pensiMOHHBIC) 0a3bl NaHHBIX. Tabnuna — mpeacTaBiIeHUE
CBeJIeHUI 00 oqHOTHIHBIX 00BbekTax. [lone, 3anuce. Kirou tabmmiel. PaboTa ¢
roToBoii 0a3oil JaHHBIX. 3amonHeHue 0Oa3bl naHHBIX. [louck, copTUpoBKa U
(GunbTpaIys JaHHBIX. 3aMpOChl HAa BEIOOPKY JaHHBIX. 3alpoChl ¢ TapaMeTpaMu.
Brraucnsiemsie moss B 3ampocax.

MHuorotabnmuHble 0a3bl MaHHBIX. THUIBI CBS3€d MEXIy TaOIUIamMu.
Buemnnii kimou. LlenocTHOCTs 0a3bl TaHHBIX. 3ampochl K MHOTOTAaOJIMYHBIM
0a3am JTaHHBIX.

NurepHer-npunoxenus. [loHAaTHe O CEpBEPHOM M KIMEHTCKOM 4YacCTAX
caiita. TexHoyOrus «KJIMEHT — cCepBeEp», €€ JTOCTOMHCTBA M HEJOCTATKHU.
OcHoBel s3pika HTML u xackamaeix Tabmur cruneit (CSS). Crenapum Ha
s3pIke JavaScript. @opMbl Ha BeO-CTpaHUIIE.

Pa3Meiienne BeO-caliToB. ¥Ycimyra XxocTuHra. 3arpyska (aiijioB Ha CaiT.

BBon n300paxeHuil ¢ CHOJIb30BAHUEM PA3IMUYHBIX LHU(PPOBBIX YCTPOICTB
(g poBbIX QoToanmapaToB U MUKPOCKOINOB, BUIEOKAMED, CKAHEPOB U JPYTUX
yctpoiictB).  I'paduueckmit  penmaktop.  Paspemenue.  KangpupoBanue.
Hcnpasnenne nepcnektubl. ['mcrorpamma. Koppekuus ypoBHEW, KOpPpEKLIHs
nsera. (OOecuBeurMBaHWE IBETHbIX H300pakeHud. Perymb. Pabora ¢
oOnacTsaMu. OUIBTPHI.

MHuorocnoiiable n3o0paxenus. TexcroBele cinou. Macka cnos. Kanansl.
Coxpanenue BbifieieHHON oOnactu. IloarotoBka wiumrocTpanuii st BeO-
CalTOB. AHUMUPOBAHHbBIE U300PAIKEHHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mnopsAaKa 3JIEMEHTOB.
BripaBHuBanue, pacupenenenue. [’ pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
PUCYHKOB. Hcnonp30BaHne  KOHTYpPOB. Bekropuszamuss ~ pacTpOBBIX
M300paKeHHH.

[IpyHUUMIIBI TOCTPOECHHUS U PEAAKTUPOBAHMS TPEXMEPHBIX MOJIETEH.
Cerounsle Mozaenu. Marepuansl. MojaenupoBaHUE HCTOYHUKOB OCBEIICHHUS.
Kamepwl. AgautuBnbie Texnonoruu (3D-npunteps). [loHsaTre o BUpTyanbHOM
peanbHOCTH u JOTIOJTHEHHOM pEaNbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI QCBOEHHMA IIPOI'PAMMBI 110
NHO®OPMATUKE  (YIJIVBJIEHHBIM YPOBEHb) HA  VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M  CIIOCOOHOCTH
oOy4aromuxcsi pyKOBOJCTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAIM{, MO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM LIEHHOCTSIM POCCHICKOIO
0011ecTBa, paCIIMPEHUE KUZHEHHOTO OMbITA U ONbITA AESTEIBHOCTH B MPOLIECCE
peanu3aluy CpPEACTBAMH Y4Y€OHOro MpeIMETa OCHOBHBIX HaIpaBJICHUI
BOCITUTATEIbHOU JIEATEIbHOCTH.

B pesynbraTte u3yuenus WHGOPMATUKM HA YpPOBHE CPEAHETO OOILIEro
oOpazoBanmsi y oOyuaromerocs OyayT chOPMHPOBAHBI  CIIEAYIOIIHEC
JUYHOCTHBIE PE3YJIbTAThI:

1) rpamaIaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYLIMOHHBIX IMpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHAa M TPABONOPSAKA,  COOJIIOJIEHHE  OCHOBOMNOJATalOUIMX  HOPM
MH(POPMAITMOHHOTO TIpaBa U UHPOPMAITMOHHOMN O€30MTaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HUACOJOTUM SKCTPEMHU3MA, HAIMOHAIM3MA,
KCEHO(OOUHU, TUCKPUMHHALIMK 1O COIUAIbHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM [IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOILLIEHHWE K HCTOPUYECKOMY HACIEIUI0, IOCTUKEHUAM
Poccum B Hayke, MCKYCCTBE, TEXHOJIOTHSIX, IIOHUMaHHWE 3HAYCHUS
MH(OpPMATUKU KaK HAyKU B KU3HH COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAsl ACTETUKY HAy4YHOrO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3JIMYHbIE BUIbl MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HA KCIOJIb30BaHUN MH(POPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH  3JIOPOBOTO M  Oe30MmacHoro ooOpasza  JKU3HHU,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBbIO, B TOM YHUCJIE 3a CYET
coOmo1eHus TpeOOBaHMI Oe3omacHoi AKCILTyaTalNH CpEICTB
MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTH;

6) TPy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTh K AQKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOW M COLMAIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHULIUAPOBATH, IJIAaHUPOBATH u
CaMOCTOSITEJIbHO BBIMIOJHATH TAKYIO J€ATEIbHOCTD;

uHTepec K cdepaM MNpodheCCHOHATIBHOM JESITeIbHOCTH, CBS3aHHBIM C
UH(OPMATUKOHN, MPOrpaMMUPOBAHUEM W MH(POPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTUKEHUSAX HAYKHM MHPOPMATHUKH U HAYYHO-TEXHUYECKOTO
nporpecca, yMeHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayield mpodeccuu u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUIAHbL;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHMWE TI00aTFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIEM M IMyTel uX
pemieHusi, B TOM 4YHCIEe C Y4ETOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKH, JOCTHKEHUSM HAaydYHO-TEXHUYECKOrO Iporpecca u
OOIIIECTBEHHON TMPAKTUKH, 3a CYET TMOHUMAHHUS POJIM WHOOPMAITMOHHBIX
pecypcoB, WH(POPMAITMOHHBIX MPOIECCOB U MHPOPMAIMOHHBIX TEXHOJIOTHHA B
YCIIOBHSIX IH(PPOBON TpaHchopManuu MHOTHX c]ep KU3HH COBPEMEHHOTO
0o0IIeCTBa;

OCO3HAHHE IIEHHOCTU HAY4YHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHANBUYAIIBHO U B TPYIIIIEC.

B nporiecce 10CcTHXEHUST TUYHOCTHBIX PE3YJILTATOB OCBOCHUS ITPOTPaMMBbI
no wuHPOpPMATUKE Yy OOYUYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
HHTEIJIEKT, Mpe/roaararouuii copMrUpoOBaHHOCTh:

CaMOpEryJMpOBaHUsI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJACHUE, CIOCOOHOCTh AaJanTHUPOBAThCA K
AMOIMOHAJILHBIM M3MEHEHUSM U MPOSABIATH TUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIOYAIOWIEW CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIexy, ONTUMHU3M, HHUIITMATUBHOCTh, YMEHUE JIEHCTBOBATD, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKJIOYAIONIEH CHOCOOHOCTh TOHUMATh SMOIUOHAIBLHOE
COCTOSIHUE JPYTHX, YYHUTBIBATh €ro MPH OCYHIECTBICHUH KOMMYHHKAIIWH,
CITOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTPAWBATh
OTHOIIICHUS C APYTUMHU JIFOJbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTte wm3ydeHus mH(DOpPMATHKM HAa YPOBHE CPEIHEro OOIIETro
oOpazoBaHusi y oOyyaromerocs OyayT cOpMHUpPOBaHBI MeETANpPEIMETHBIC
PEe3yNbTaThl, OTPAKCHHBIC B YHUBEPCANBHBIX YUCOHBIX NEHCTBHIX, a HMECHHO —
MMO3HABATEIIbHBIE YHUBEpPCAIbHBIC YYCOHBIC MEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIC yUYeOHBIC NEHWCTBHS, PETYISTUBHBIC YHHUBEpPCAIbHBIC YUcOHBIC
JEHCTBUS, COBMECTHAS JIEATEIHLHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JIsl CPABHEHUS,
KJaccuduKanuu u 0000IIeHHUS;

OTIPENEIIATh IEIN JACSITEILHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYUST B paccMaTpPUBAEMbIX
SIBJICHUSX;



pa3pabaTbIBaTh IUIAH PEUICHHs MPOOIEMBI C YUETOM aHaIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
pE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MOCIIEICTBUI N€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBHIMOJIHATH pabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIE HCCJIEI0BATEILCKHE I€CTBUS:

BJIQZIETh  HAaBBIKAMU  Y4YEOHO-HCCIEAOBATEIIbCKOM M MPOEKTHOM
NESATETPHOCTH, HAaBBIKAMH  pa3pemieHdus MpoOJieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PELICHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOI0B MIO3HAHUS;

OCYUIECTBJIATh PA3IMYHBIE BUIBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO
3HaHUA, €r0 MHTEPIpETAIH, MPeoOpPa30BaHUI0 U NMPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX CHUTyaIUsiX, B TOM YHCJIE TIPU CO3AAaHUM YUYEOHBIX M COIHMAJIbHBIX
MIPOEKTOB;

dbopMupoBaTE  HAYYHBIA  THN  MBIIICHUS,  BIAJAETh  HAYYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH H METOJAMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIHSX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ PEIlIeHHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOUX YTBEP)KICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLIEHUBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYUIECTBJIAThH LEJIEHAPABICHHBIN MTOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATENBbHYIO U MPAKTHYECKYIO 00J1acTH
KU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TIpEJIaraTh OpUTHHAIBHBIC TOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmanmeii:

BJIQJICTh HABBIKAMH TIOJyYCHHs] WH(GOPMAIIMH W3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYLIECTBISATh MOMCK, AHAJIN3, CHUCTEMATHU3AIUI0 U
MHTEPIIPETANIO HH(POPMAIINK Pa3INIHBIX BUAOB U (HOPM MPEICTaBICHHUS,

co3JaBaTh TEKCTbl B pa3IMYHBIX (QopMarax ¢ Y4€TOM Ha3HAYCHHUS
uHpopManMM W 1ENEeBOM ayAUTOPUHU, BHIOMpPAs ONTUMAIBHYIO (QopMy
MIPEICTABICHUS U BU3yaIU3allUN;

OLICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTh UH(OPMALIMH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJbHO-3TUYECKUM HOPMaM;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  pENICHUWM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPeOOBaHUNM APTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

BJaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS ©  3alUTBl  WHQ)OpMAIIHH,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.



KoMMmyHukaTHBHBIEe yHUBeEpcadbHbIe yueOHbIe 1eiicCTBUA

1) oOmenue:

OCYIIIECTBJISATh KOMMYHUKAIITMH BO BCeX c(hepax KU3HU;

pacno3HaBaTh HEBEepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, PAClO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYyallMi U
CMSATYATh KOH(JIUKTHI,

BIIQJICTh PA3IMYHBIMU  CHIOCOOaAMU  OOIIEHUS W  B3aWMOJICHCTBHSI,
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMsITYaTh KOH(MDINKTHBIC CUTYAIUH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHAas 1eITeJIbHOCTh:

MOHMMAaTh WU  MCHOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBHIOMPATh TEMATUKY M METOABl COBMECTHBIX NEHCTBHMA C YIETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

MpUHUMATh 1eId COBMECTHOM JEATEeNbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUS MO MX JIOCTHXKEHHUIO: COCTABIIATH IUJIAH JICWCTBUMA,
pacupenensaTb pojad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTAThI
COBMECTHOU padoThI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJAJa M KaXJIOr0 y4YacTHHUKA KOMAaH/bl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

1) camoopranusanus:

CaMOCTOSATENIbHO  OCYIIECTBJIATh  [MO3HABATENIbHYIO  JEATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a/layd B
00pa3oBaTENbHOMN NE€ATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Tpo0ieMbl € y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUH;

J1aBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclMpaTh ~paMKd ~ y4eOHOTO  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYyAUIMU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJQJI€Th HAaBbIKAMHU II0O3HABATEIbHOM peQIeKCMH KaK OCO3HaHUs
COBEpILIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTATOB H
OCHOBaHM, UCMOJIb30BATh NMPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluu, BbIOOpa
BEPHOT'O PELICHUS;



OLICHMBATh PUCKM M CBOEBPEMEHHO MPUHUMATh pPEUIEHUS 10 UX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M ApPryMEHTBHl JPYTHX IIPU AHAIU3E PE3YJIbTAaTOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JIOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M ApPryMEHTBHl JPYTUX IIPU AHAIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

B mporecce nzydyenust kypca mHGOpMATHUKU YTIIIyOIEHHOTO YpoBHsS 6 10
Knacce O0O0yyaroumuMucs OyayT JOCTUTHYTHI —CIEAYIOIIUME TMpPEeIMETHbBIC
pe3yNbTaThI:

BJIQZICHUE TPEJCTABICHUSIMUA O POJIM MH(MOpPMALMK M CBSI3aHHBIX C HEH
MPOIIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE, MOHITUSIMU «UHPOpMAITUIY,
«MH(POPMALIMOHHBIA  MPOILECCH», «CHCTEMa», «KOMIIOHEHTBl  CHUCTEMBD,
«cUCTeMHBIN 3D PeKT», «MH(DOPMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BIIaJICHUE METOoJaMu Ioucka uHpopmanuum B cetu HHTepHET, yMeHue
KPUTHUYECKH OLEHUBATh NH(POPMALUIO, TOIYYEHHYIO U3 ceTu HTepHET;

YMEHUE XapaKTepu30BaTh OOJBIIME JaHHbIE, NPUBOAUTH MPUMEPHI
MCTOYHMKOB HMX TIOJyYEHHs] W HANpaBJICHUS HCIOJIb30BAHMS, YMEHUE
KJIACCU(PUIIMPOBATh OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX (IIPOTHO3WPOBAHUE,
Kilaccupukanus,  KjJacTepu3auus, AaHaJIW3  OTKJIOHEHWI),  NOHUMAaTh
MOCJIEIOBATEIbHOCTh PEIICHUs 33Ja4 aHajlu3a JaHHBIX: COOp NEpPBUYHBIX
JAHHBIX, OYMCTKA M OLIEHKAa KayecTBa JAHHBIX, BBIOOp W/WIU TOCTPOEHUE
MOJENH, MpeoOpa3oBaHHUE [aHHBIX, BU3yalH3allus [aHHbBIX, WHTEpIpETAIUs
pe3yNbTaToB;

MMOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUI
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HABBIKAMHU paOOThI C ONEPAMOHHBIMU CUCTEMAaMH, OCHOBHBIMU
BUJAMU MPOTPaMMHOr0 oOOecleyeHus: il peuieHus ydeOHBIX 3ajad 1o
BBIOpAaHHOM CHielUaNn3aluu;

HaJu4Me TMpPEACTaBICHU O KOMIBIOTEPHBIX CETSIX W HUX pOJIU B
COBPEMEHHOM  MHUpe, O  0a30BbIX  MPUHUMIIAX  OpPraHU3aALUH U
(YHKUIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00X MPUHIUNAX pa3padoTKU
1 (DyHKIIMOHUPOBAHUSI UHTEPHET-TNPUIIOKEHUI;

MOHUMaHUE YIrpo3 HWH(OOPMAIMOHHOW O€30MacHOCTH, HCHOJIb30BAHUE
METO/ZIOB M CPEACTB MPOTUBOACUCTBUS 3TUM Yrpo3aM, COOIIOJEHUE Mep
0e30MacHOCTH, MpeI0TBpALIAOLIUX HE3aKOHHOE pacnpocTpaHeHue
NEePCOHAIBHBIX JAHHBIX, COOJIIOJIeHHE TPEOOBAaHUN TEXHUKH O€30MacHOCTH U
TUTHEHBbI MPU pabOTe ¢ KOMIBIOTEPAMH U APYTUMH KOMIIOHEHTaMU IU(POBOro
OKPYXXEHHUS, TOHMMAaHHE IPABOBbIX OCHOB HCIOJIb30BAHUSA KOMIIBIOTEPHBIX
nporpamm, 0a3 IaHHbIX U pabOThI B ceTH MHTEepHET;

NOHMMAaHUE OCHOBHBIX MPHUHIMIOB IUCKPETU3ALMHU PA3JIUYHBIX BHUJIOB
uHpopMalK, YMEHHE OMNpenesaTh HHPOPMAIMOHHBIH OO0OBEM TEKCTOBBIX,
rpaguuecKux M 3BYKOBBIX JAHHBIX MPU 33JaHHBIX MapaMeTpax JUCKpeTU3aluu,
YMEHUE ONpPENeNsATh CPEIHIOI CKOPOCTh TNEpelaud JIaHHbBIX, OLIEHUBAaTh



M3MEHEHHE BPEMEHH IepeAadd NpHU HW3MEHEHHH WH(GOPMALMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIONb30BaTh IpPU PEIIEHUH 3a]ad CBOMCTBAa IMO3UIIMOHHON
3aMKUCH YUCEN, aIrOPUTMa MOCTPOCHHUS 3alIMCH YKCIIa B MO3UIMOHHON CUCTEME
CUMCIICHHS C 3aJlaHHBIM OCHOBAHMEM M IIOCTPOCHHSI 4YHUCIa MO CTPOKE,
colepxKalle 3amuMch 3TOr0 YWCiaa B IMO3UIMOHHOM CHCTEME CUHCIEHUS C
3aJJaHHBIM OCHOBAaHUEM, YMEHHUE BBIMIOJHATh apu(PMETUYECKUE OMEepaluud B
MO3WLIMOHHBIX CUCTEMAaxX CUHUCIICHUS;

YMEHUE BBINOIHATH TPEOOpa30BaHus JIOTHYECKUX BBIPAXKEHUM, UCIIOJIb3YSI
3aKOHBI anreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHUE B
TU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpPMaldbHBIX (opmMax IO 3aJaHHOMN
Ta0NUIE HWCTUHHOCTH, HCCIEAO0BATh O0JACTh HMCTUHHOCTH BBICKA3bIBAHUA,
COZIEpKAIIero MEepEMEHHbIE, PEIIaTh HECIOXHBbIE JIOTUYECKHE YpPABHEHUS M
CHUCTEMBI YPaBHECHUM;

MMOHUMaHuE 0a30BbIX AJITOPUTMOB OOPAOOTKM YHUCIOBOW M TEKCTOBOM
nH(popManuu (3anKuch YKCEN B MO3ULUOHHON CUCTEME CUMCIICHUS, HAXOKIECHUE
BCEX MPOCTBIX YHMCEN B 33JaHHOM JHana3zoHe, o0pabOTKa MHOTOpa3psIHBIX
LEJIbIX YHCEJN, aHaJu3 CUMBOJIBHBIX CTPOK W JIPYrUX), aIrOPUTMOB IOHCKA U
COPTHUPOBKH, YMEHHUE ONPENEIATh CIOKHOCTh M3Y4YaeMbIX B Kypce 0a30BbIX
QIrOpUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE  ANTOPUTMBI, JIBOMYHBIM IOWUCK) W MNPUBOAUTH IPUMEPHI
HECKOJIbKHMX aJTOPUTMOB Pa3HOMW CIOKHOCTH JJIsl PEIICHUs OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax [aHHbIX, YMEHHUE HCIO0JIb30BaTh OCHOBHBIE YIPABIISIOLINE
KOHCTPYKIIMM, YMEHHUE OCYLIECTBISATh AaHAIW3 MPEJIOKEHHON MPOrpaMMBbI:
ONpeNeNnsaTh pe3ynbTaThl pabOThl MNPOrpaMMbl MPU  33JAHHBIX HMCXOJHBIX
JAHHBIX, ONPENENATh, NMPU KAKUX HMCXOJHBIX JAHHBIX BO3MOXKHO MOJIyYEHHE
YKa3aHHBIX pEe3yJbTaTOB, BBIABISATH JAaHHBIE, KOTOPbIE MOLYT HIPHUBECTH K
omubOke B paboTe mporpaMmbl, HOPMYIUPOBATH MPEAJIOKEHHUS M0 YIYUIICHUIO
MPOrpaMMHOr0 KO/a;

YMEHUE CO3[1aBaThb CTPYKTYpUPOBAaHHbIE TEKCTOBbIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE ~ MaTepuaibl C  HKCIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE  HCIOJb30BAaTh  DJIEKTPOHHBIE  TaOMMUBI Uil  aHaAIM3a,
MPEACTABICHUS M 00paOOTKH TAHHBIX (BKJIIOYAsl BBIYUCICHUE CYMMBbI, CPETHETO
apu(pMETUYECKOTr0, HAMOOJBIIEr0 W HAMMEHBILIETO 3HAYECHHM, pelIeHue
YpaBHEHUH, BIOOP ONTUMAIBHOTO PEIICHHs], TOJ00P JIMHUKM TPEH/A, pEeLICHUE
3a/1a4 IPOrHO3UPOBAHUS).

B mpouecce nzyuenusi kypca MH(pOpMATUKH yrayOaEéHHOTO ypoBHS 6 11
Knacce oOyyarompMucs OyAyT JOCTUTHYTHI —CIIEAYIOIIME IPEIMETHbIE
pe3yNbTaThL:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JEeKOJIMpoBaHue cOooOIIeHnH (TTpedUKCHbIE KO/bI), UCIOJIB30BAaTh MPOCTEHIIINE
KOZbl, KOTOpPbIE TO3BOJISIIOT OOHAPY)KMBaTh M MCHPABIATH OUIMOKK TIPH
nepenaye AaHHbIX, CTPOUTH KOJ, 00ECIIEUNBAIOIIUN HAMMEHBIIYIO BO3MOKHYIO
CPEIHIOI JIMHY COOOIIEHHUS] NPH M3BECTHOW YacTOTE CHUMBOJIOB, IMOSCHSTH
OPUHIUIBI PA0OTHI MPOCTHIX AITOPUTMOB CKATUS JTAHHBIX;

yMEHHUE pellaTh aIrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M
rpadoB (3alayu MOCTPOCHUSI ONTUMAJIBHOTO IMyTH MEXKAY BEpIIMHAMH rpada,
ONMpeNeNeHusl  KOJWYECTBA  PAa3jMYHbIX  MyTeHd  MEXAy  BEpIIMHAMHU



OPUEHTHPOBAHHOTO AIUKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JIEPEBBS
IpU aHAIM3€ U TOCTPOCHUU KOJIOB M JUIS TMPEACTaBICHHS apUPMETHUYECKHX
BBIPDQKCHHI, NPHU PELICHUH 3aJa4 INOHCKAa U COPTUPOBKU, YMEHUE CTPOUTh
JEPEBO MIPHl MO 33aJaHHOMY alIrOpUTMYy, pa3padaTeiBaThb U OOOCHOBBIBATh
BBIUTPBIIIHYIO CTPATETUIO UTPBHIL;

yMEHHUE pa3paldaThiBaTh M PEANTM30BBIBATH B BHJIE NPOrpamMm 0Oa30BbIE
ITOPUTMbI, YMEHUE HCIOJIb30BATh B MPOTPAMMaX JAHHBIE PA3JIUYHbBIX THUIIOB C
YYETOM OTPaHUYCHUM HA THMANA30H UX BO3MOXKHBIX 3HAYECHUU, IPUMEHATH IIPU
pEelIeHNH 3aJad CTPYKTYpbl JAHHBIX (CIHCKH, CIIOBAPH, CTEKH, OYEPENH,
JEPEBBS), HCIOJIB30BaTh 0a30BbIE ONEPALMM CO CTPYKTypamHu JaHHBIX,
NPUMEHSATh CTaHJApPTHBIE M COOCTBEHHBIC MOAIPOrpaMMbl s 00pabOTKH
YHUCIIOBBIX JaHHBIX U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpaMM OMOJIMOTEKH MOJAMPOrpaMM, 3HATh (PYHKIIMOHAIHHBIE BO3ZMOXKHOCTHU
MHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pPa3padO0TKH, YMEHHE HCIO0JIb30BaTh
CpelcTBa OTJIAJKU MporpaMM B Cpele MNpOrpaMMHpPOBAaHUSA, YMEHHE
JTIOKYMEHTHPOBATh IPOTPaMMBbI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMHM CBEICHHUAMHM O 0a3ax [aHHBIX, UX CTPYKTYpE,
CpeACTBax CO3MaHUsl U pabOThl C HUMHU, YMEHHE HCIIOIb30BaTh TaOIUYHBIC
(pensitinoHHbie) 0a3bl  JaHHBIX (COCTABIATH 3alpochl B 0a3ax JaHHBIX,
BBINIOJIHATh COPTUPOBKY M TIOMCK 3amuced B 0a3e JaHHBIX, HaIOJHSThH
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE MCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIU IS
aHanu3a OOBEKTOB M IMPOLECCOB: (HOPMYyIUpOBaTh LEIb MOJEIUPOBAHMUS,
BBINIOJIHATh AHAJIU3 pEe3yJbTaTOB, IMOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS,
OLICHHBATh COOTBETCTBUE MOJEIHA MOJECIHPYEMOMY OOBEKTY WM IPOLECCY,
MPEACTABIISATH PE3YJIbTAaThl MOJAEIUPOBAHMS B HATJISTHOM BUJE;

YMEHUE OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE HPOCTPAHCTBO C
HCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB HU(GPOBBIX TEXHOJIOTHM, MNOHHMMaHHUE
BO3MOXHOCTEM IU(POBBIX CEPBUCOB TIOCYNAPCTBEHHBIX YCIYr, LUQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX NPHUHIMIOB  palOThl, BO3MOXHOCTEH H
OTpaHUYECHUS] TPUMEHEHUS TEXHOJOTMi HCKYCCTBEHHOTO HHTEIJIEKTa B
pa3IMYHBIX OOJACTAX, HAIWYME MPEICTAaBICHUHM O Kpyre pelmaeMbIX 3aaad
MalIMHHOTO 00y4eHMs (pacro3HaBaHUs, KJacCU(PUKAUMU U TPOTHOZUPOBAHUSA)
HaJM4Ke MpeACTaBiIeHU 00 UCIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHI B
Pa3IMYHBIX po(ecCuOHATBHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmeHoBaHne KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
NPOrpamMMbl padoThI padoTsI
Pasznea 1. llndpoBasi rpaMOTHOCTD
Kommbrorep -
YHUBEPCAIBHOE
1.1 . 6
yCTPOMCTBO 00pabOTKHU
JTAHHBIX
[IporpammHuoe
1.2 porp 6
o0ecrnieueHue
1.3 KomnerotepHsie cetu 5
Nudopmanmonnas
1.4 dopua 7 2
6€301acHOCTb
Hroro no paszneny 24
Paspnen 2. Teopernueckue 0CHOBbI HHGOPMATHKH
[IpencraBnenue
2.1 nH(popManuu B 19 2
KOMIIbIOTEpE
OcHOBBI aNIreOpBI
2.2 P 14 1
JIOTUKHU
Kommnbrorepnas
2.3 P 7 1

apupmeTnKa




Hroro mo pazneny 40

Pa3nes 3. AropuT™Mbl M IpOorpaMMHpoOBaHue

BBenenue B
3.1 16 0.5
MpOrpaMMHPOBAHUE
39 Bcnomorarenbabie 8 5
aNTOPUTMBI
3.3 YucaeHHbIE METOIBI 5 3
AJITOPUTMBI
34 o0paboTku 5 1
CHMBOJIbHBIX JTAHHBIX
ANroputTmbI
35 P 10 35
00pabOTKH MacCHUBOB
Hroro no pasaeny 44
Pa3nen 4. UndopmaumoHHbie TEXHOJIOTHH
OG6paboTKa TEKCTOBBIX
4.1 P 6 25
JTIOKYMEHTOB
4.2 AHann3 JaHHBIX 8 3
Hroro no pazaeny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136 9
YACOB I10 ITPOTPAMME 21.5




11 KIIACC

HaumeHoBaHue KosnunyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
WNndpopmanus u
11 nH(pOpMaIIMOHHBIE 10 2.5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Wroro no pasaeny 18
Paznes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
DneMEeHTBI TEOPUH
2.1 P 6 1
AJITOPUTMOB
ANTOpPUTMBI U
2.2 28 10
CTPYKTYpBI JaHHBIX
OCHOBBI 00BEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16 4.5
IIPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
Komnerotepho-
3.1 MaTeMaTHYeCcKOoe 8 2
MOJIEIUPOBAaHUE




3.2 ba3n1 manHbIx 10
3.3 Be6-caiitbl 14
K
3.4 OMITbIOTEpHAs 8 a5
rpaduka
3.5 3D-monenupoBanue 8 3
Hroro no pazgeny 48
PesepBHOE Bpemst 20
OBILEE KOJIMYECTBO
136 36.5

YACOB I10 ITPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
; Hara uudposbIe
n/ | Tema ypoka Konrtpoannbie | Ilpakruueckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypcsl
TpeGoBaHMs TEXHUKH O€30TTAaCHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEpPAMU U
JIPYTHMH KOMITOHEHTaMH ITU(POBOTO 1
OKPYXKEHUS
5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM 1
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHnTposneps! BHEIIHUX YCTPOHCTB 1
4 ABTOMaTHYECKOE BBIMOJTHEHHE
MIpOrpamMMbl MPOLECCOPOM .
OrniepaTuBHas, MOCTOSIHHAS U
5 JOJIrOBpeMeHHast maMaTh. KoHTposiepbl
BHEIIHUX yCTpOMCTB. IIpsimoii nocTym k 1
namMsTH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHHI 1
[Iporpammuoe obecrneueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
3 CucrtemMHOe IporpaMMHOE obecrieueHue.
OnepalmoHHbIE CUCTEMBI 1
9 Yrumutel. [paiiBepsl yCTPOUCTB.
[TapamiensHOE TPOTrPAMMHUPOBAHHE !
10 WHcTanmnsamus 1 [eUHCTAIUTSIIIHS 1

MPOrPaMMHOTO O0eCTICUeHUS




®daiisioBble cUCcTEMBI. [[puHIHIBI
pa3MeIeHusl 1 UMEHOBaHUS (HaiIOB B

11 .
nonroBpeMeHHoN namsaTH. [laGiaoub! mis
OMKCaHUs rpynn Qaiion
3akoHomaTeIbLCTBO Poccuiickoi

12 ®deaepannn B 0071aCTH MPOTPAMMHOTO
oOecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOSHUS U allllapaTHbHIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHET

15 Paznenenue |P-cetn Ha noxceTu ¢
IIOMOILBIO MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Buner nestensHOCTH B ceTu MIHTEepHET.

17 Cepsucsl UnTeprera. ['ocygapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmarmonnas 6€30macHOCTh

19 BpenoHnocHbie mporpaMMHOE
oOecrnieueHre U MeTo bl OOPHOBI C HUM

20 [TpakTideckas paboTa 1mo Teme
"AHTUBUPYCHBIE IPOTPAMMBbI"
Opranuzanys JHYHOTO apXHUBa

21 uHpopmanuu. PesepBHoe KOMMPOBaHUE.
[TaponpHast 3amuTa apxuBa

22 IudpoBaHue JaHHBIX

93 Anroput™m mudppoBanus RSA.
Creranorpadus

24 [TpakTudeckas paboTa 1mo Teme

"[llnppoBanue naHHBIX"




25

WNndopmanivs, 1aHHbIE U 3HAHUSL.
HudopmarinoHHbIe MpOIecChl B
pUpoJie, TEXHUKE U OOIIECTBE

26

HCHpepBIBHBIe " JUCKPCTHLIC BCIIMYNHBI

U curHaiel. HeoOxommMocTh
JTMICKpETU3aIK HHPOPMAIINH,
npeHa3HAYCHHOM [T XpaHEHUS,
nepeaadn u 00paboTKu B TU(PPOBHIX
CUCTEMax

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIe
Y HEpaBHOMEPHBIE KO/IbI.
JlexoqupoBaHue COOOIICHHH,
3alMCAHHBIX C IOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOIUPYEMBIX KOIOB C
nomotnbio aepesa. ['pad An. A.
MapxkoBa

29

EnvHMLIBI U3MEPEHNS KOIMYECTBA
uHpopmannu. AsndaBUTHBIN MOAXOA K
OLICHKE KOJIM4YeCcTBa MH(pOpMaluu

30

CHCTEMEBI CUUCIICHUS

31

IlepeBo uncesn U3 OHOM CUCTEMBI
CUHCJICHUS B APYTYIO

32

HBOI/I‘IH&Z, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbIL
CUHCIICHUA, CBA3b MCKIY HUMU

33

HBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
mecCTHaauaTCpuIHas CUCTEMbIL
CUHUCIICHUA, CBA3b MCKIY HUMU

34

HBOI/I‘IHaﬂ, BOCBMCpHUYHAA U




mecCTHaauaTCpuIHas CUCTEMbIL
CUHUCIICHUA, CBA3b MCKIY HUMU

35

ApudmeTndeckre onepauy B
MO3UITMOHHBIX CUCTEMAaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

37

I[BOI/ILIHO-,I[GCHTI/ILIHaH CHUCTEMA
CUHCJICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koanpoBanue n3oOpaxeHui

40

[IpakTuyeckas pabora o Teme
"luckperusanus rpapuueckoit
uHpopmanuu"

41

[IBeToBBIE MOZIENH. BekTOpHOE
KoaupoBanue. @opmatsl (haitios.
TpéxmepHnas rpaduka. @paxrtanbHas
rpaduxa

42

KoaupoBanue 3Byka. OueHka
nH(pOpMaIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3psITHOCTH
KOJTUPOBAHUS

43

[TpakTrueckas paboTa 1o Teme
"JluckpeTusanus 38yKOBOU
uHpopmanun"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlormueckue onepanuu. TaOauibt
UCTUHHOCTH

46

Jlornueckue BeipakeHus. Jlornueckue
TOXAecTBa. J{oka3aTenbCTBO TIOTHUECKUX
TOYKIECTB C IIOMOIIBIO TAOJIHI]




HCTUHHOCTHU

47

[IpakTuyeckas padora o Teme
«[TocTpoenue u aHau3 TAOIUIL
UCTUHHOCTHU B TaOJMYHOM IMPOIIECCOPE»

48

Jlormueckue OIcpanru U onepanri HaxqQ
MHOXCCTBaMU

49

Jlormueckue OII€palru 1 oncpaluri HaxqQ
MHOXECTBaMU

50

3aKoHbI anreOpbl JTOTHKH.
DOKBUBaJICHTHbIE MPeoOpa3zoBaHus
JIOTUYECKHX BBIPAXKCHHM

51

Jlornueckue ypaBHEHHs U CUCTEMBI
yYpaBHEHUU

52

Jlormveckue GpyHKIHUHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXHBIX JJOTUYECKUX
GYHKIMI OT KOJIMYecTBa apryMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKUX (QYHKITUI

53

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHHi1. COBEpILIEHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHMS O TabJIHIIe UCTUHHOCTH

54

Jlormueckue 3J1eMEeHTEI B COCTaBe
KOMIILOTCPA

55

Tpurrep. Cymmartop. MHOropaspsaHbIi
CyMMAaTop

56

[TocTpoeHune cxem Ha JIOTHYECKUX
3JIeMEHTaXx. 3anuch JJOTHYECKOTO
BBIPXEHHUSI 110 JIOTHYECKOI cxeme

57

MuKpOCXeMBI U TEXHOJIOTHS UX
MIPOU3BOJICTBA




58

[IpencraBienue LeIbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHU4eHHOCTh
JIMaIia30Ha Yuce pyU OrpaHUYEHUN
KoJuyecTBa pa3psaos. [lepenonnenue
pa3psIAHON CETKU

59

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HAKOBBIM OUT. J[BOMYHBIH
JIOTIOJTHATEILHBIN KO/ OTPHUIATSIIBHBIX
quCen

60

[ToOuTOBBIE JTOTHUECKUE OTIEPAIHH.
Jlornueckwii, apudmeTraeckuii u
LHUKJIWYECKUI CIBUTH

61

[[IudpoBanme ¢ MOMOIIBIO TOOUTOBOM
oneparnuu «vckirovaroniee NI

62

HpeI[CTaBJ'IeHI/Ie " XPaHCHUC B IMaMATU
KOMITBHOTEPA BCHICCTBCHHLIX YHUCCIT

63

Brinonnenue onepanuii ¢
BCIICCTBCHHbBIMU YHCJIaMH, HAKOIIJICHUEC
OIINOOK IMPU BBIYUCIICHUAX

64

[TpakTrueckas paboTa 1o Teme
«3ydeHne nopa3psIHOro MalIMHHOTO
MMpEaACTaBJIICHHUSA LECJIBIX W BEHICCTBCHHBIX
yHCcen»

65

AHanM3 alropuTMOB

66

Oransl peleHns 3a/1a4 Ha KOMIIBIOTEPE.
HHCTpyMEHTANIBHBIE CPEACTBA:
TPaAHCIATOP, OTIAAUUK, TPOPUITHPOBIIUK

67

Cpena nmporpaMMUpOBaHUSI.
Komnumnsust u uHTepripeTanus
nporpamMm. BupryanbHble MalIvHBbI.
WNuTterpupoBanHas cpena pa3paboTku




68 MeToapl OTIIaIKK MPOTPaMM 1
69 TUIBI IEPEMEHHBIX B SI3BIKE
IPOrPaMMHUPOBAHUS 1
70 O06paboTKa LeNbIX Yucen 1
71 O06paboTka BEIIeCTBEHHBIX YUCE 1
72 CrnyualiHble U IICEBAOCITYYalHbIE YnciIa 1
73 BetBnenus. CioxHele yclioBus 1
74 [{ukisl ¢ ycaoBreM 1
MKl O IEPEMEHHOM.
75 B3anmo3ameHs1€eMOCTh pa3IMYHbIX BUIOB 1
[IUKIIOB
76 OO0paboTka HATypaTBHBIX YUCEIT C
UCTIOJIb30BaHUEM LIUKJIOB .
HaxoxxeHre Bcex MpOCThIX YHCEN B
77 3aJaHHOM Juana3one [IpakTiueckas
pabota o Teme «Pemenne 3agau 1 0.5
METOJIOM Iiepedopar»
78 WuBapuaHT LUK 1
79 JloKyMeHTHpOBaHuE IPOrpaMm 1
80 O06paboTka TaHHBIX, XPAHSIIIINXCS B
daitnax 1
81 Pas30uenue 3a1aun Ha moa3agaduu 1
Hcnonp3oBaHue CTaHIapTHOM
82 OMOTMOTEKH S3BIKA MIPOTPAMMUPOBAHMSI.
[Tonkmtouenue OUOIMOTEK TOAPOrpaMM 1
CTOPOHHUX IPOU3BOJUTENEH
83 [ToamporpaMMsl (IpoLeyphl U
G YHKITHH) 1
84 [ToamporpaMMsl (IpoLeyphl U 1

bynKian)




85

[IpakTrueckas paboTta 1mo Teme
"PazpaboTka moamporpamm"

86

Pekypcusi. PekypcuBHbIE 00BEKTHI
(ppaxrainsr). PexypcuBHbIe porieypsl 1
¢ynkuuu. Mcnons3oBaHue creka s
OpraHu3alMKi PEKYPCUBHBIX BBI30BOB

87

[IpakTuyeckas padora o Teme
"PexypcuBHbBIE TOATIPOrpaAMMBI"

88

MoaynpHBIN IPUHLIMI IOCTPOCHUS
IporpamMm

89

YucneHHbIe METOIbI

90

[TpakTrueckas paboTa 1o Teme
«YucneHHoe pelieHrne ypaBHEHUN

91

Hcnonb3oBaHne QUCKpETU3ALMU B
BBIUMCIIUTEIBHBIX 3aJa4ax

92

[TpakTrueckas paboTa 1o Teme
«IIpubnnxEHHOE BbIUNCICHUE JIIMH
KPUBBIX U IUIOIIAAEH Qpuryp»

93

[TpakTrueckas pabota no teme «llonck
MakcuMyMma (MUHUMYyMa) QYHKIIUN

94

O0paboTKa CUMBOJIBHBIX TAHHBIX.
ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICYUET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

ANropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHre CTPOKH Ha CJI0BA O
pOOEJIbHBIM CUMBOJIAM

96

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOUCK MOACTPOKU BHYTPHU JaHHOU
CTPOKH; 3aME€HA HalJICHHOW MOJICTPOKH

Ha JIPYTYIO CTPOKY




97

[IpakTrueckas paboTta 1mo Teme
"O6paboTKa CTPOK C UCIOJIB30BAaHUEM
GYHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

FeHepaHI/IH CJIOB B 3aJaHHOM aJ'I(l)aBI/ITe

99

MaccuBBI U IOCIIEN0BATEIBHOCTH YHACE.
[IpakTuyeckas padora o Teme
"3anoiiHenue Mmaccuna"

0.5

100

O06001IEHHBIE XapaKTEPUCTHKH MAaCCHBA

101

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1o reme
"JInHeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

0.5

102

[Mpaktuyeckas padora o Teme "[lorck
MUHUMAJIBHOTO (MaKCUMAIIBHOTO)
AJIEeMEHTa B YMCIIOBOM MaccuBe"

103

CopTupoBKa 0JHOMEPHOTO MacCHBA.
[TpocTbie METObI COPTUPOBKH.
[TpakTryeckas pabora o Teme
"IIpocThie METOIbI COPTUPOBKHU
maccuBa'

0.5

104

CoprupoBka ciusgHueM. beictpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTrueckas padbota no
teme "beicTpast copTupoBka maccupa'

0.5

105

JIBOMYHBII MOMCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTudeckas paboTa mo Teme
" JIBOMYHBINA TOUCK"

0.5

106

JIByMepHBIE MacCUBBI (MaTPUILIbI)

107

AnropuT™MbI 00pabOTKH MaTPHII

108

Pemrenune 3a1a4u ananusa JaHHBIX




109

CpencTBa TEKCTOBOTO MPOIIECCOpa

110

KoMnbrorepHas BEpCTKa TEKCTa

111

[IpakTrueckas padota mo teme "BépcTka
JIOKYMEHTOB C MaTEMaTUYECKUMHU
dopmymnamu"

112

HNHCTpyMEHTBI pelieH3UpOBaHUS

113

[IpakTyeckas pabora o Teme
"MHOrocTpaHu4YHbI€ JOKYMEHTHI"

114

O6naunbie cepBuckl. KosnexkruBHas
pabota ¢ ntoxkymeHnTamu. [IpakTiuaeckas
pabora no teme "KomnnexktuBHas padota ¢
JOKyMeHTaMu"

0.5

115

Ananus JaHHBIX. bonsmme JaHHBIC

116

MammHaHoe 00y4yeHue

117

Ananuz JaHHBIX C TIOMOIIBIO
SJICKTPOHHBIX Ta6J'II/ILI

118

[TpakTrueckas pabota no teme "AHanus
JTAHHBIX C IIOMOIIBIO AJIEKTPOHHBIX
Tabaur"

119

[Toctpoenue rpadukoB QpyHKIUHA.
[TpakTrueckas paboTa 1o Teme
"HarmnsiiHoe npejicTaBiIeHue Pe3y/IbTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BUJIE MarpaMM CpEICTBaMH peIaKkTopa
AIIEKTPOHHBIX TaOIHI"

0.5

120

Jluauu tpenna. [lpaktuueckas paboTa mo
teme "[loxgbop nuHUM TpeH A,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op mapamerpa. [IpakTnueckas
pabota no Teme "UnciaeHHOe peleHne
YpaBHEHHMI C TIOMOIIBIO 11000pa

0.5




napamerpa"

OHTI/IMI/ISaI_II/ISI KaK IMOUCK HaWJIy4Iaero
pCUICHUSA B 3aJaHHBIX YCJIOBUAX.

122 | IIpaktuyeckas pabora o Teme 1 0.5
"PemieHue 3a1a4 ONTUMHU3AIUHU C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 PezepBHOE BpeMms 1
126 | PesepBHOe Bpems 1
127 | PesepBHOe Bpems 1
128 Pe3epBHOE BpeMms 1
129 | PesepBHOe Bpems 1
130 PeszepBHOE BpeMms 1
131 | PesepBHOe Bpems 1
132 | Pe3sepBHOE Bpems 1
133 | PesepBHOe Bpems 1
134 | Pe3sepBHOe Bpems 1
135 PeszepBHOE BpeMs 1
136 | PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O
136 21.5

[NPOT'PAMME




11 KITACC

N KoJunyecTBO 4acoB JJIeKTPOHHBbIE
) Jara undposbIe
n/ Tema ypoka Kontpoasnbie | IlpakTnyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsl
KonuuectBo undopmaryu 1
ANTOPUTMEI C3KaTHS JTAHHBIX 1
Anroputm Xaddmana 1
[TpakTuueckas pabota mo teme "CxaTue
4 JAHHBIX C IOMOIIBIO aJIrOpUTMA 1 1
Xaddpmana"
5 Anroput™m LZW 1
ANTOPHUTMEI C)KaTHUs TAHHBIX C
6 norepsmu. [Ipaktuueckas pabora o
TeMme "CkaTue NaHHBIX C OTEPSIMU 1 0.5
(amropurmsl JPEG, MP3)"
CxopocTb nepeayu JaHHBIX 1
IToMexX0yCTOMYUBBIE KOJIbI 1
9 [TpakTideckas paboTa 1Mo Teme
"IlomexoycToitunBbie KObI" 1 1
CucremMbl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbI 3D dexT.
VYnpasieHue Kkak HUHPOPMaITUOHHBIN 1
nporuecc. OOpaTHas CB3b
11 Mogenu u MoaeIupoBaHue 1
12 I'padbr 1
13 Pemienue 3a1a4 ¢ moMoIsio rpagos 1
14 HepeBbs 1
15 OCHOBBI TEOPUU UTP 1
16 [Ipaktudeckas padora no teme "Ilonck 1 1




BBIMTPBILTHON CTPATErHH B UTPE C
noytHor nHpopmarmen”

17 CpencTBa HCKYCCTBEHHOT'O NHTEIIEKTA

18 [IpakTyeckas pabora o Teme
"CpezacTBa HCKYCCTBEHHOIO MHTEJUIEKTA"
dopmanuzaiys MOHATHS alTOPUTMA.

19 Mamuna TrlopuHra Kak yHUBepcaibHast
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTrueckas paboTa 1o Teme

20 "CocraBiieHHEe POCTOU MPOrpaMMBbl 17151
MamuHbl Trropunra"

21 Mamuna [Tocta

22 Hopwmansnsie anropudmer Mapkosa
ANTOPUTMHUYECKU HEpa3peIIMbIe

93 3a1a4M. 3a/1a4a OCTaHOBA.
HeB0o3MOKHOCTH aBTOMATHYECKOU
OTJIAJKU IPOrpamMm

24 CI10XHOCTh BBIYUCIICHUI
[Torck MpOCTHIX YUCEN B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pemreTo Iparochenar

26 [Tpaktuyeckas pabdora no teme "[lonck
MPOCTHIX YKCEN B 33/IaHHOM JlMana3zoHe"

97 MHoropa3psiHble 1ieible Yhciia, 3aa4n
JUTMHHOM apu(pMeTuKu
[IpakTruueckas paboTa 1mo Teme

28 "Peann3anis BEIYUCICHUI C
MHOTOpPa3psAIHBIMUA YHCIaMH"

29 CrnoBapu (accoriuaTUBHbIE MaCCHBBI,

0TOOpaXkeHHs ). X31I-TaOJIUIIBI.




[TocTpoenue anhaBUTHO-YACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJoBaps JyUis 3aIaHHOTO TekcTa"

31

Amnann3 TekcTa Ha €CTCCTBCHHOM SI3BIKE.
Brigenenne mociaenoBaTeabHOCTEH MO
ma6n0Hy. PernﬂpHBIe BbBIPAXXCHH.
YacTOTHBIN aHAIN3

32

[IpakTudeckas pabdora mo reme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHanIu3 NPaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

Beruucnenue apudmernieckoro
BBIPAXXEHHUSI, 3aIICAHHOTO B
nocTduKcHOU Gopme

35

[TpakTryeckas paborta o Teme
"Bpruucnenue apupMeTuyeckoro
BBIPAKEHMSI, 3alIICAHHOTO B
noctdukcHou Gopme"

36

O‘leCI[I/I. Hcnons3oBaHue oucpeaun st
BPEMCHHOI'O XpaHCHUA JaHHBIX

37

[TpakTudeckas paboTa 1mo Teme
"Ucnons3oBanue ouepenu”

38

HepeBbs. Peanuzanus nepesa ¢
MOMOIUIBIO CCBUIOYHBIX CTPYKTYD.
JIBonuHbIe (OMHAPHBIC) AEPEBBA.
[TocTpoenue nepeBa i 3a1aHHOTO
apru(METHUECKOTO BBIPAXKECHUS

39

[IpakTruueckas paboTa 1mo Teme
"Ucnonbs3oBanue 1epeBbEB IS




BBIUKCIICHUS apU(METHIECKUX
BbIpaKEeHUI"

40

PexypcuBHbIE anroput™Mel 00X01a
nepesa. lcronb3oBanue cTeka U ouepeu
st 00xoa aepesa

41

PekypcuBHbIE anroput™Mel 00X01a
nepesa. lcronb3oBanue cTeka U ouepeu
1t 00xo/1a aepesa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOI'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O06xox rpada B riryouny. O6xox rpada B
HIUPUHY

44

KonnuecTBo pa3nuyHbIX MyTel MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

45

Anroput™m JlefKCTpBI.

46

[TpakTryeckas pabora o Teme
"Bbruucienue JUIMHBI KpaTyaliero myTu
MEXy BEepIIMHAMU Tpada (aIroputm
JeiikcTpsbr)”

47

Anropur™m ®noiga—Yopamia

48

3agauu, perraemMple C TOMONIBIO
JUHAMHUYCCKOT'O HpOl”paMMI/IpOBaHI/IH .
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIIMI

49

[TpakTrueckas paboTa 1o Teme
"BrruucieHune peKypCcuBHBIX (DYHKITHMA C
MOMOUIbIO JMHAMUYECKOTO
MporpaMMUpOBaHUs"

50

3agauu, perraemMplie C TOMOIIBIO




JTUHAMHYECKOT0 TPOrPaMMHUPOBAHHUS:
no/ICYET KOJIMYECTBA BAPHAHTOB

[TpakTrdeckas pabora mo Teme "Tlomcuér

o1 KOJINYECTBA BAPUAHTOB C IOMOIIIBIO 1
JTUHAMHYECKOTro IporpaMMupoBanus”
3aiauu, pelraeMbie ¢ TOMOIIBIO

52 JUHAMHYECKOTO TPOrPaMMHUPOBAHHUS
3aJja4y ONTHUMH3AINH
[TonsTHE 0 mapagurmax

53 nporpammupoBanusi. O030p SI3bIKOB
IPOrPaMMHUPOBAHHUS

54 [TonsiTrie 06 0OBEKTHO-
OpPUEHTUPOBAHHOM MPOTPAMMHUPOBAHHIH

55 OObexTsl U K1acchl. CBOMCTBA U METOIBI
00BEKTOB

56 OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3
[TpakTrueckas paboTa 1o Teme

57 "M conp30BaHue TOTOBBIX KIIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TIOIX0/Ia
[Tpaktuyeckas pabora "Pazpaborka

59 MIPOCTOM MPOTPAMMEI C UCITOJIb30BAHHEM 1
KJIacCcoB"
Wukancynsanus. [Ipaktuueckas pabota

60 no teme "Pa3paboTka kinacca, 0.5
UCTIONTB3YIONIETO WHKATICYIISIINIO"

61 Hacnenosanue. [lomumopdusm

62 [IpakTruueckas paboTa 1mo Teme 1
"Pa3zpaboTka nepapxuu KjiaccoB"

63 Cpenpl ObICTpOH pa3pabOTKH MPOTPaMM.




[IpoexTupoBanue uHTEpPEiica
MI0JIb30BATEIS

64

[TpoexTrpoBanue uHTEpPEiica
TI0JIb30BATEIIS

65

Hcnonp30BaHuE TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JUIsl TIOCTPOEHUs nHTepdeiica

66

[IpakTrueckas paboTta 1o Teme
"Pa3paboTka mporpaMMsl ¢ rpaduyecKkum
uHTepdeiicom”

67

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

68

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

69

OTaIbl KOMITIBIOTCPHO-MATEMATUYCCKOT'O
MOACIINPOBAHUA

70

Juckpernsanus npu MaTeMaTH4eCKOM
MOACIINPOBAHUN HCIPECPBIBHBIX
npoueccoB. MoaenupoBaHKe IBUKEHUS

71

[TpakTrueckas paboTa 1o Teme
"MopenupoBaHue ABUKEHUA"

72

MonenupoBaHue OUOIOTHUYECKUX
cuctem. [IpakTudeckast paboTta o Teme
"MopenupoBaHue OMOIOTHUECKIX
cucrtem"

0.5

73

MareMaTH4ecKrue MOJIEIIN B SKOHOMHUKE.
BrruncaurenbHbIe 9KCIICPUMCHTEI C
MOACTISIMHA

74

BepostHocTHBIE MOAenu. [IpakTuyeckas
pabora o Teme "MIMuTanimoHHOE
MOJIEJTMPOBAaHHUE C TOMOLIBIO METOJA
Momnte-Kapno"

0.5




KommbproTepHOe MOICTHPOBAHUE CUCTEM

75
yIpaBiIeHUS

76 O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabnmuunble (pensOHHbIE) Oa3bl
TAHHBIX
[Touck, copTUpOBKa U PUIBTPALIUS

78 JAHHBIX. 3aIPOCHI HA BBIOOPKY J1aHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiembie
TIOJISL B 3aIPOCax

79 [TpakTrueckas pabota mo Teme "Pabora c
roToBoOM 0a30i JaHHBIX"
Mmuorota0nuunblie 0a3bl JaHHBIX. THITBI

80 cBs3el Mexay Tabnuiamu. Baemnuit
kitou. LlenmoctHOCTh 0a3bl TaHHBIX
[TpakTideckas paboTa 1mo Teme

81 "Pa3zpaboTka MHOTOTaOIMYHON 6a3bl
NaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3aM
TTAHHBIX

83 [IpakTuueckas pabota mo Teme "3amnpocsl
K MHOTOTa0JIMYHON 0a3e JaHHbIX"

84 S3bIk ynpaBieHust JaHHbIMH SQL
[TpakTudeckas paboTa mo Teme

85 "VpaBiieHUE TaHHBIMH C TIOMOLIBIO
a3bika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-puioKeHus
IlonsiTHE O CEpPBEPHOM U KIMEHTCKOU

88 yacTsx caiita. TeXHONOrusl «KIHUEeHT —

cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH




89

OcHoBrl a361ka HTML

[IpakTuyeckas padora o Teme

90 n L n 1
Co3nanue TeKCTOBOW BEO-CTpaHUIIBI
91 Ocuogsr si3p1ka HTML
92 OcHosbl si3p1ka HTML
[IpakTyeckas pabora o Teme
03 "Coznanue BeO-CTpaHUIIBI, BKITIOYAROIICH L
MyJIbTUMEANHHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIC, BUEO0)"
OCHOBBI KacKaJIHBIX TaOJIHI] CTUIIEH
94
(CSS)
[TpakTuyeckas pabora o Teme
95 "OdopmMIieHHE CTPAHUIIBI C TTOMOIIBIO 1
KaCKaJHbIX TaOmuI cTuieii"
96 Cuenapuu Ha si3b1ke JavaScript
97 Cuenapuu Ha s3pike JavaScript
98 ®dopMbl Ha BEO-CTpaHHIIE
[TpakTrueckas paboTa 1o Teme
99 " n 1
OO6paboTka faHHBIX (HOpM
100 Pa3smernienne BeO-caiitoB. Yciyra
XOCTHHTa. 3arpy3ka ¢ailyioB Ha caiT
Kanpuposanue. Hcnpasnenue
101 | TEPCTIEKTHBEL I'ucrorpamma. Koppexiust
YPOBHEH, KOPPEKLIUs I[BETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU I
BBoa n3o6paxxkeHuil ¢ uCronb30BaHEM
107 | PaSIMUHEIX IU(PPOBBIX YCTPOHCTB. 05
[IpakTuyeckas pabora o Teme '
"ObpadoTtka unuppoBsix Gororpaduit”
103 | Peryms. PaGora c obnactssmu. OuibTpshl. 0.5




[IpakTnueckas padora mo teme "Petymb
ndpoBbIx Gororpaduit”

MHorocoitHble H300pakeHusl.

104 | TexkcroBsie ciiou. Macka cios. Kanamsl.
CoxpaHeHHE BBIICICHHON 001aCTH

105 [IpakTuyeckas padora o Teme L
"MHorocoinble n300paxxeHus"
[ToaroToBka WLTFOCTpAIil 1715 BEO-

106 | caiiToB. [IpakTHueckas paboTa Mo Teme 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

107 BekTopHas rpaduka. Bekropuzamms
pacTpOBBIX U300PAKEHHI

108 [TpakTrueckas paboTa 1o Teme 1
"Bekropnas rpaguka"

109 [TpuHIUITBI TOCTPOEHUS U
pEeIaKTHPOBAHUS TPEXMEPHBIX MOJIEeH
[TpakTrueckas paboTa 1o Teme

110 | "Co3maHue MpOCTHIX TPEXMEPHBIX 1
Mozenen"

111 Cerounbie Moaenu. Marepuasl

112 [TpakTideckas paboTa 1mo Teme 1
"CetouHble MOaEIN"

113 MopennpoBaHue HCTOYHUKOB
ocseleHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme L
"Pennepunr"

115 AnnutuBHBIE TeXHOTOTHH (3D-
MIPUHTEPHI)

116 ITonsiTHE O BUPTYaIbHOMN PEATBLHOCTH U

JIONTOJTHEHHOW PEaJIbHOCTH




117 | PesepBHOE BpeMms 1
118 | PesepBHOe Bpems 1
119 | Pe3sepBHOE BpeMms 1
120 | PesepBHOE BpeMms 1
121 | PesepBHOe Bpems 1
122 | PesepBHOE BpeMms 1
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 | Pe3sepBHOE BpeMms 1
126 | PesepBHOE BpeMms 1
127 | PesepBHOE Bpems 1
128 | PesepBHOE BpeMms 1
129 | PesepBHOe Bpems 1
130 PeszepBHOE BpeMms 1
131 | PesepBHOe Bpems 1
132 | PesepBHOE Bpems 1
133 PeszepBHOE BpeMms 1
134 | PesepBHOe Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O
136 36.5

[NPOT'PAMME




IHPOBEPAEMBIE HA EI'D 10 MHO®OPMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Koa nposepsiemoro

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IPE€AMETHBIM pe3yjbTaTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IbHOI7I

TpeOoBaHus NPOrpaMMbl CpeHero o01ero oopa3oBaHusA
1. 3nams (nonumamy)
[ToHnMaHue OCHOBHBIX NMPHHIHUIIOB YCTPOMCTBA M (YHKIIHOHUPOBAHUS COBPEMEHHBIX CTAIMOHAPHBIX U
11 MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIMHA Pa3BUTHA KOMIBIOTEPHBIX TEXHOJIOTWH; BJaJ€HHE HABBIKAMHU
' paboTel C ONEpallMOHHBIMU CHUCTEMAMHM U OCHOBHBIMHU BHJAaMH IPOrpaMMHOro obOecreueHus ajis
penieHys yueOHbIX 3ajja4 0 BHIOPAHHOM crienuanu3aiyu
12 Hanuuue npezncraBieHniit o 6a30BbIX NPUHIMIIAX OPraHU3aLUU U (YHKIIMOHHUPOBAHUS KOMIIBIOTEPHBIX
' cereit
1.3 [ToHnMaHKe OCHOBHBIX IPUHIUIIOB AUCKPETU3ALUN PA3IUUHBIX BUJIOB HH(OpMALUU
[Tonnmanune 6a30BBIX aIrOPUTMOB OOpaOOTKU YMCIOBOM M TEKCTOBOM MH(pOpMalMU (3aMUCh YUCEN B
14 MO3UIMOHHOM CHCTEME CUMCIIEHHUS, AEIUMOCTh ILIEJIBIX YMCEN; HAXOXKIEHHE BCEX IPOCTHIX YHUCET B
' 3aJJaHHOM JlMamna3oHe; 00paboTKa MHOTOPa3psAAHBIX LENbIX YHCEN; aHAJU3 CUMBOJBHBIX CTPOK H
JPYTHX), aITOPUTMOB IIOUCKA U COPTUPOBKH
1.5 3HaHue (PyHKIIMOHAIbHBIE BO3SMOXHOCTH HHCTPYMEHTAIIBHBIX CPEJCTB CPEJIbl pa3paboTKu
16 BraneHne ocCHOBHBIMU CBEIEHUSIMHM O 0a3ax JaHHBIX, UX CTPYKTYpe, CPEIACTBAaX CO3JaHMs U padoTHI ¢
' HUMHA
ITonnMaHne BO3MOXXHOCTEH M OTPaHUYEHHI TEXHOJOTHMH HMCKYCCTBEHHOT'O HMHTEIUIEKTA B Pa3IMYHBIX
1.7 o0JacTsx; HaJM4yhe MPEICTaBICHUNH 00 HCIOJIb30BAHUM MH(MOPMAIIMOHHBIX TEXHOJOTUH B Pa3IMYHBIX
npodeccHOoHANBHBIX cepax
Brnagenne TeopeTMUECKMM amnmapaToM, IO3BOJISIFOIIMM OCYILECTBIATH IPEACTABICHUE 3aJaHHOTO
18 HATYpaJIbHOTO YHCIA B PA3JIUYHBIX CHCTEMax CUYMCICHHS; BBIMOJHATH MPEOOpa30OBaHUs JIOTHYECKUX
' BBIPQKEHUH, MCHOJb3ys 3aKOHBI aJreOpbl JIOTUKU; OINpeNeNaTh KpaTyalluil MmyTh BO B3BEIIEHHOM
rpade ¥ KOIUYEeCTBO MyTel MEeXy BEPIUIMHAMU OPHUEHTUPOBAHHOTO allMKIMYECKOro rpada
2. Ymemo
91 YMeHHe HCIob30BaTh KOMITBIOTEPHO-MAaTeMAaTHYECKUE MOJEIH JJIsl aHallu3a OOBEKTOB M IPOILIECCOB:

dbopMynupoBaTh 1L€db MOJEIHUPOBAHUS, BBINOJHATH AHAIM3 PE3YJIbTATOB, TNOJIYYEHHBIX B XOJE




MOJICJIMPOBAHUS; OLIGHWBATh aJEKBAaTHOCTb MOJIEIM MOJAEIUPYEeMOMY OOBEKTY WJIM IPOIIECCy;
MPEJICTABIISITh PE3YJIbTaThl MOCTUPOBAHNUS B HATJISITHOM BUJIE

2.2

YmMmeHue KJ'IaCCI/I(l)I/II_II/IPOBaTB OCHOBHBLIC 3aJa4M aHajln3a JaHHBIX (HpOFHOSI/IpOBaHI/IC, KJ'IaCCI/I(bI/IKaHI/IH,
KiiacTrepu3anusi, aHallu3 OTKHOHCHHﬁ); IIOHUMATh II0CJIICAOBATCIBbHOCTh PCIICHUA 3alad aHalln3a
JaHHBIX: C60p MNCPBUYHBIX HAHHBIX, OUUMCTKA U OLCHKA Ka4CCTBA JAHHBIX, BBI60p u (I/IJ'II/I) IMOCTPOCHHUC
MOACIH, npeo6pa3OBaHHe JAaHHBIX, BU3yaJIu3alusd JaHHBIX, HHTCPHIPCTAlUA PE3YIbTAaTOB

2.3

YMmenue onpenensaTb MHPOPMALMOHHBIA O00BEM TEKCTOBBIX, I'paMUECKUX M 3BYKOBBIX JaHHBIX IPH
3aIaHHBIX IIApaMETPax AMCKPETU3ALMH. YMEHHME OIPEACIATh CPEOHIOI CKOPOCTh IIEpPEeNadd JaHHBIX,
OLICHMBATh M3MEHEHHE BPEMEHHU IMepefadd NPy HU3MEHEHHH WH(POPMALMMOHHOTO 00BEMa NaHHBIX U
XapaKTEPUCTUK KaHaJIA CBSI3H

2.4

YMeHue CTPOUTH KO/, O6€CH€‘II/IB8.I-OH_II/II71 HaUMCHBIIYIO BO3MOXKHYIKO CPCAHIOKO MINHY COO6H_ICHI/IH IIpu
U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHne HCIoIb30BaTh npu peuICHUU 3aJaqd CBOMCTBA HO3I/ILII/IOHHOI71 3alIMCu YHCCJI, aJIrOPUTMBbI
MMOCTPOCHUS 3allMCH YUCJia B HOBHHHOHHOﬁ CUCTCMC CUHHCIICHUA C 3aIaHHBIM OCHOBAHHWEM U ITOCTPOCHUA
qucia 1mo CTpokKe, cozlepmameﬁ 3allMCh 3TOI0 4YHCJia B HO3PIIIPIOHHOI>1 CHUCTEMEC CYHHCIICHHA C 3aJJaHHBIM
OCHOBAHHMEM,; YMCHUC BBINIOJIHATDH apI/I(i)MeTI/I‘-IGCKI/Ie orncpanr B NO3UIIVMOHHBIX CUCTCEMAaX CHHUCIICHU A

2.6

YMeHue CTPOUTH JIOTHYCCKOC BBIPAKCHHUC B JU3BbIOHKTUBHON U KOHBIOHKTUBHOM HOPpMaJIbHBIX (I)OpMaX
10 3aJaHHOM Ta6J'II/II_Ie HUCTUHHOCTH, UCCIICOA0BATH 00J1aCTh MCTUHHOCTH BBICKA3bIBAHUSA, COLACPIKALICTO
TMEPCMCHHBIC, pCIIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHU

2.7

YMeHne pemiate anrOpUTMHYECKHE 3a/laud, CBSI3aHHBIE C aHAMM30M rpadoB (3agadd MOCTPOSHUS
ONTUMAIIFHOTO TYTH MEXIy BepUIMHAMHU rpada, onpeAeseHus KOJIUYECTBA PA3IMYHBIX IMyTeH MEXITY
BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKINYecKoro rpada)

2.8

YMeHHe HCIO0Ib30BaTh ACPCBbd TIpU  aHAJIM3C W TIMOCTPOCHHUHU KOAOB U JIA MTPCACTABICHUA
apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHHﬁ, IIpyu pCIICHHUU 3aJa4 MOHCKa U COPTHPOBKU; YMCHUC CTPOUTH ACPECBO
HI'PBI 110 3aIAHHOMY aJITOPUTMY; pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYI0 CTPATCTHUIO UT'PBI

2.9

YMeHue aHanu3MpoBaTh AITOPUTMBI C HCIOJIb30BAaHHUEM TaOJMI TPAaCCUPOBKH; OIpeAesTh 0e3
WCITOJIH30BAaHUS KOMITBIOTEPA Pe3yJbTaThl BBHITTOJHEHHUS HECIOXKHBIX MPOTPamMM, BKITFOYAIONTUX ITUKIIHI,
BETBJICHUS U MTOANIPOTrPaMMBI, PU 3aJJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpeaensaTh CIOKHOCTh U3Y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB (CyMMHUPOBAaHHE 3JIEMEHTOB
MaccHBa, COPTUPOBKA MAacCHBa, MEPEOOPHBIC ANTOPUTMBI, TBOUYHBIN MOMCK) U MPUBOAUTH MPUMEPHI
HECKOJIBKMX aJITOPUTMOB PAa3HOM CII0KHOCTH ISl pELIECHUs OAHOU 3a1auu
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Brnanenue yHuUBEpCalbHBIM SI3BIKOM MpOTrpaMMHpoBaHus BbicOKoro ypoBHs (Ilackams, Python, Java,
C++, C#), npeacraBieHUusIMU O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax JAaHHBIX; YMEHHUE HCIIOIb30BaTh
OCHOBHBIE YIPABIAIOIINE KOHCTPYKIUHU; YMEHHE OCYLIECTBIIATH aHAJIN3 MPEIJIOKEHHOU MPOrpaMMBbI:
ONpEeNATh Pe3yabTaThl pabOTHl MPOTPaAMMBblI MPH 33JaHHBIX HCXOIHBIX JTAHHBIX; ONPEAENATh, MPHU
KaKMX MCXOJHBIX JaHHBIX BO3MOXHO TMOJy4YEHHE YKa3aHHBIX PE3Y/IbTaTOB; BBIBIATH JIaHHBIE, KOTOPHIE
MOTYT MpPHUBECTH K omuOke B paboTe mporpammbl; (HOpMYJIHPOBATh MPEAJIONKEHUS MO YIYyUIICHUIO
IPOrPaMMHOT0 KOJia

2.12

YMeHHEe peai30BbIBaTh Ha BBIOPAHHOM ISl M3YYCHUS SI3bIKE IPOTPAMMHUPOBAHUS BBHICOKOTO YPOBHSI
(ITackanb, Python, Java, C++, C#) TunoBble adropuT™Mbl OOpPaOOTKU YHCEN, YHCIOBBIX
MOCJICI0OBATEIbHOCTEH U MAacCHBOB: IPEJCTABJIICHUE YHCIIa B BHJEC HAaOOpa IPOCTBIX COMHOXHTECH;
HAXOX/JCHUE MaKCUMalIbHOW (MUHHMAJIbHOM) HUGPHI HATYPAJIbHOTO YHCIA, 3alMCAHHOTO B CHUCTEME
CUMCIICHUS C OCHOBaHHMEM, He npeBblmaromuM 10; BbIYHCICHHE OOOOIMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MacCMBa WJIM YHCJIOBOW IMOCJEIOBATEIBHOCTH (CYyMMBI, TPOU3BEIECHHSI CPEIHETO
apu(PMETHYECKOr0, MHHHUMAJIbHOTO ¥  MAaKCUMAJIBHOIO JJICMEHTOB, KOJHYECTBA DJJICMCHTOB,
YIIOBJICTBOPSIIOIINX 33JJAHHOMY YCIIOBHIO); COPTUPOBKY AJIEMEHTOB MacCHBA; YMEHHUE HCIIOJIb30BaTh B
mporpaMMax JIaHHbIE Pa3IMYHbIX THIIOB ¢ YUETOM OTpaHUYECHUN Ha JAMAIa30H UX BO3MOXKHBIX 3HAUCHUH,
MPUMEHSTh TNPU PEUICHUH 3a7ad CTPYKTYPHI NaHHBIX (CIUCKU, CIOBApH, CTEKU, OUYEPEAH, JIEPEBBS);
NPUMEHSTh CTaHJIAPTHBIE W COOCTBEHHBIE MOAMPOTpPaMMBI JiJIsi OOpaOOTKH YHCIOBBIX MaHHBIX U
CUMBOJIBHBIX CTpPOK; UCIOJb30BaTh MPHU pazpaboTKe MporpamMm OUOIHMOTEKH MOIAIpPOrpaMM; YMEHHUE
MCIOJIb30BaTh CPEJICTBA OTJIAJKH MPOTPaMM B CpeJie MPOrPaMMUPOBAHHUS

2.13

YMeHue ucronb3oBaTh UIEKTPOHHBIE TAONMIIBI JUIS aHaldu3a, MpeAcTaBiIeHUS U 00pabOTKM JaHHBIX
(BKJTIOYAst BEIOOP ONTHMAIBHOIO pEUIeHHs], TOI00p JIMHUM TPEHa, PelIeHUE 3a/1ad IPOrHO3UPOBaHMUS);
YMEHHE HCI0JIb30BaTh TaOIMYHbIE (PEISIIMOHHbIE) 6a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OopraHu30BBIBaTH JTUYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIOIB30BAHUEM PA3TMYHBIX
CPEICTB IMU(PPOBLIX TEXHOJIOTHIA; TOHUMAHUE BO3MOXXHOCTEH HHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX
ycIyT, TUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATUKE

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

1.1

OCHOBHBIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TeXHOJorui. [lapannensbHbie
BBIYMCIICHN. MHOronpouneccopHsie cucteMsl. Pacipenenénubie
BBIUMCIINTENIbHBIE CHCTEMBI M 00paboTKa OOJBIINX JAHHBIX

1.2

[IpyHIMIBI TOCTPOCHUS W amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBblie npoTokodibl. Cets MHTEpHET. Anpecanus B cetu Mutepuer. [IpoTokosib
creka TCP/IP. Cucrema nomeHHbIX MMEH. Pasnenenue IP-cerm Ha moxceru ¢
MTOMOIIBIO0 MACOK TOJICeTel

1.3

@aiinoBas cucrema. llouck B ¢aiinoBoit cucreme. [IpuHIMOBI pa3MerieHuss u
uMeHOBaHMs (GaiioB B nosroBpeMeHHOW mamsatu. IaGnoHsl 11 ommcaHus

rpymi ¢aiinos
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CKOpOCTb nepcaadu JaHHBIX. 3aBHCHUMOCTh BpCMCHHU rnepcaadu oT
PIH(bOpMaI_II/IOHHOFO 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHalla CBA3H

1.5

MudpoBanne nanubix. CHMMETpUYHBIE U HecMMMeTpu4Hble UGl [udpsr
npoctoii 3amensl. udp Lesaps. [udp Bmxenepa. Anroputm mudpoBaHUs
RSA

1.6

Kozpl, mo3Bonstome 00HapyKUBaTh U UCIPABIATH OLMIMOKHU, BOSHUKAIOIINE TPU
nepeaade MaHHbIX. Paccrosane XamMmuara. KogupoBanue ¢ TOBTOPEHUEM OMTOB.
Koxpr XomMmunra

Teoperuueckrue 0CHOBBI UHPOPMATUKHI

2.1

JlBonyHoe  KOAMpOBaHHWE. PaBHOMEpHbIE W HEPaBHOMEPHBIC  KOJIBI.
JlekoupoBaHue COOOIIEHHIA, 3alMCAaHHBIX C TIOMOIIbI0 HEPABHOMEPHBIX KOJOB.
Ycnoue ®ano. [locTpoeHre OHO3HAYHO JACKOAMPYEMBIX KOJOB C IOMOIIBIO
JepeBa

2.2

Teopernueckne NOAXOABI K OILIEHKE KoJMuecTBa HHpopManuu. EauHuUIb!
u3MepeHus: KoiaudecTBa MHPopMmanuu. AJ(aBUTHBIA MOAXOX K OLEHKE
Kojm4yecTBa MWHGOpMAIMU. 3akoH aaauTUBHOCTH wuHpopmaruu. Dopmyna
Xaptinu. Uadopmarus u BepositHocTs. Dopmyna lllenHona

2.3

Cuctembl cuucinenus. Pa3BépHyras 3amMch LeNbIX M JPOOHBIX 4YHCENd B
MO3ULMOHHON cucTeMe cunciaeHus. CBOWCTBa NO3MIMOHHOM 3alMCH 4YHCIa:
KOJINYECTBO LU(P B 3alUCH, IPU3HAK JACTUMOCTH YHCIa HA OCHOBAaHUE CHUCTEMBI
CUHCIIEHMS. AJITOPUTM MEPEBO/IA LIEJIOTO YUCIA U3 P-WYHON CHCTEMBI CUMCIIEHUS
B JIECATHYHYIO. AJITOPUTM MEpeBO/ia KOHEYHOW P-MuHON 1poOH B JECATUYHYIO.
Anropur™M nepeBoja LENOro 4Yuciaa U3 JAECITUYHOW CHUCTEMBI CUMCIIEHUs B P-
nuHyto. IlepeBon koHewHo#l necatmuyHoil apoOu B P-uunyro. J[BomuHas,
BOCBMEpUYHAs U LIECTHAALATECPUYHAS CUCTEMbI CUMCIICHHUS, CBSA3b MEXKIY HUMU.
Apudmernyeckre onepanuu B MO3UIIMOHHBIX CUCTEMaX CUUCICHHUS

2.4

TpOHqHaH YpaBHOBCIICHHAA CUCTEMAa CUHUCIICHUA. HBOI/I‘IHO'HGCSITI/I‘—IH&SI CHCTEMA
CUHCJICHUA

2.5

Konupoanue texctoB. Koguposka ASCII. OgHobaiiTHble KonupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne uHPOPMAMOHHOTO 00bEMa




TEKCTOBBIX COOOILIEHUI

2.6

KonupoBanue nzobpaxkenuii. Onenka nHGOpMAIMOHHOTO 00BEMa TpaduuecKux
JTAHHBIX TIPU 33JJaHHBIX Pa3pelIeHUU M TIyOMHE KOAMPOBaHUS IBeTa. L[BeTOBBIC
monenu. KommpoBanue 3Byka. OreHka HH(DOpPMAaMOHHOTO 00BbEMa 3BYKOBBIX
JAHHBIX TPU 3a/IaHHBIX YaCTOTE JUCKPETH3AINU U Pa3PSITHOCTH KOTUPOBAHHS

2.7

Anrebpa noruku. Ilonstme BbICKa3bIBaHUS. BbIcKka3biBaTeNbHBIE  (POPMBI
(npenukatsl). KBaHTOpHI Cyl1€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omnepauuu. Tabmuupel UCTHUHHOCTH. JlorWyeckwe BBIPaKEHHUS.
Jlornueckue ToxaecTBa. JIornueckue onepanuy U Onepanuy Hal MHOKECTBAMM.
3akoHBl anreOpbl JIOTUKU. OKBHUBAJICHTHBIE NPEOOPa3OBaHUS JIOTHUECKUX
BBIpaKCHU. JIornueckue ypaBHEHUs U CUCTEMbI YPaBHEHUM.

Jlornyeckne (QyHKIUH. 3aBHCHMOCTh KOJMYECTBA BO3MOXHBIX JIOTHUYECKUX
(GyHKIMH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue OpMbl TOTHYECKUX BBIPAYKEHHIH

2.8

COBepI_HeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHMBHBIC HOpMaJIbHBIC (bOpMLI,
AJIr'OPHUTMBI UX ITOCTPOCHHA 110 Ta6J'II/II_IC HCTHUHHOCTH

2.9

Jlormueckue 5SiaeMEHTbl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. I[loctpoenue cxem Ha JIOTHYECKMX 3JEMEHTax I10
3aJJaHHOMY JIOTMYECKOMY BBIP@XEHHUIO. 3alMCh JIOTUYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOU CXEME

2.10

Mopaenmn u wmopenupoBanue. llenm MonmenupoBaHusi. AJIEKBaTHOCTh MOJICIH
MOJISIUPYEMOMY OOBEKTY WK Tiporieccy. DopManu3anus NpUKIaJIHbIX 3a/1a4.
[IpencraBnenue pe3yibTaTOB MOJACIUPOBAHUS B BHIE, YIOOHOM JUIsl BOCTIPUSTHS
yesmoBekoM. ['paduyeckoe npencTaBieHue JaHHbBIX (CXEMBbI, TaOIHIIbI, TpaduKn).
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[IpencraBieHre 1enpIX YMcel B MNaMITH KommbioTepa. OrpaHMYeHHOCTb
Jyarna3oHa 4Yucesl IpH OrpaHWYeHMHM KoJudecTBa pa3psaoB. [lepemnonHenue
pa3psAHON ceTku. be33HakoBbIe M 3HAKOBBIE JTaHHBIC. 3HAKOBBIM OUT. [[BOMUHBIM
JIOTIOJTHUTEIbHBIN KO/ OTPULIATENIbHBIX YHCEI.

[loburoBele  jorumueckue omnepauuu. Jlormyeckuil, apupmeTueckuii u
nukueckuit  cnpuru. [lludpoBanue ¢ momMomipl0o TOOMTOBOM — omepanuu
«uckmovaromee MJIM»

2.12

Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTEPA. 3Haqama;1 4aCTb U
MOopAdOK 4YHCIIA. I[I/Ial'la?»OH 3HAYEHUH BEIICCTBCHHBIX YMCEIl. HpO6J’I€MLI
XpaHCHUA BCHICCTBCHHLIX YHCCI, CBA3aHHLIC C OrPpaHUYCHUCM KOJIMYCECTBA
pa3spAaoB. Brinonsenue onepaquI C BCIICCTBCHHBIMH 4YHCJIIaMH, HAKOIIJICHHC
OIIMOOK ITPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHATHS. Buael rpagos. Onucanue rpagoB € MOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MAaTpHI], CIINCKOB CMEKHOCTH. PemreHue
AITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHaIM30M TpadoB (IMOCTpOeHHUE
ONTHMAJIBHOTO NYTH MEXIy BeplIIMHAMHU rpada, oIpeaereHre KOoIMYecTBa
pPa3NMUYHBIX IyTeH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AaIMKINIECKOTO

rpaa)

2.14

HepeBbs. bunapnoe nepeBo. JlepeBps mnoucka. CrnocoObl 00xoma JepeBa.
[IpencraBnenue apudmMeTrnueckux BbIpaXXKEHUN B BHAe nepeBa. Mcmonb3oBanue
rpadoB U IepPEBbEB MTPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPY)KAIOIIET0 MUPA

2.15

JluckpeTHble UTPHI ABYX UTPOKOB C MosiHOM mHopmarueit. [loctpoenne nepera




nepebopa BapHAHTOB, ONKMCAHUE CTpPATerMM UIPhl B TabmuMuHOW (opme.
BbIMrphIinHbie M IPOUTPHINTHBIC MTO3UIMH. BRIMTPHITHBIE CTpaTeruu

2.16

CpencTBa HCKYCCTBEHHOTO MHTEIJIEKTa. neHTudukamnms 1 mouck u300pakeHUH,
pacrno3HaBaHue jull. Vcroib30BaHHE METOJOB HMCKYCCTBEHHOTO WHTEIIEKTa B
oOyuaromux cucremax. Mcnonap3oBaHue METOA0B UCKYCCTBEHHOI'O MHTEIJICKTA B
pobororexuuke. TaTepHeT Bemel. HeliponHsie cetn

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

(DopMaJ'II/I?)aI_[I/IfI IMOHATHA aJITOpUTMA. Mammnna TBIOpI/IHl"a KaK YHHUBCpPCaJIbHaA
MOACIIb BBIYMCIICHHI

3.2

OneHka CIIOXHOCTH BBIYHCICHHA. Bpems paboTel W 00BEM HUCHONIB3yeMOn
aMsATH, MUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKONW CIIO)KHOCTH ~QJITOPUTMOB. AJITOPUTMBI  TOJIMHOMHUATBHON
cinoxHoctd. llepebopHeie anroputmbl. IlpuMepsl pa3auUHBIX —aNrOPUTMOB
penieHust OHOM 3a/1a4, KOTOPBIE UMEIOT Pa3JINYHYIO CII0KHOCTb

3.3

OnpeﬂeneHI/Ie BO3MOJXHBIX PE3YyJIbTATOB pa60TbI HpOCTGﬁIlIPIX aJIrOpUTMOB
YIIpaBJICHUA HCIIOJIHUTCIISIMU U BBIYUCIIUTCIIBHBIX AJITOPHUTMOB. Onpez[eneHI/Ie
HCXOJHBIX NAHHBIX, IIPXU KOTOPLIX aJITOPUTM MOKCT JATh Tpe6yeMbII71 pe3yibTaT

3.4

ANTOpUTMBI  00pa0OTKH HATYPaIbHBIX YHCEN, 3alMCAHHBIX B MO3UIMOHHBIX
CHUCTEMax CYMCIICHUs: pa30MeHue 3alucu 4YHCJIa Ha OTACNIbHBIE LHUQPHI,
HaxOXXJICHHE€ CYMMBbl W TPOU3BEACHUS LU(]p, HAXOXKICHHE MaKCUMaJIbHOU
(MUHUMATBLHOWN ) IU(PHIL.

[IpencraBinenre uYnciaa B BHJE Ha0opa MPOCTHIX COMHOXKHUTEICH. AJTOPUTM
OBICTPOTO BO3BEICHUS B cTeNeHb. [[OMCK IPOCTHIX YHCEI B 33IaHHOM JHAIa30He
C TMIOMOIIBIO AJITOPUTMA «PEIIeTo IpaTtocheHar

3.5

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a491 JITUHHON apu(pMeTHKN

3.6

Azpik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHMCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbBIE, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycnoBus. Llukinisl ¢ ycnoBueM. LIUKiIbl 0 epeMeHHOM.

O6paboTka maHHBIX, XpaHsAmmXcsa B ¢ainax. TexcToBble W IBOUYHBIE (ailiibl.
@aiinoBele TepeMeHHbIe ((ailioBele ykazatenu). Urtenue u3 ¢aina. 3amnuch B
(aiin.

Pa30buenue 3agaun Ha noazagauu. [lognporpaMmel (poueaypsl U GYHKIMH).
Vcnonbp30BaHne cTaH1apTHON OMOIMOTEKH S3bIKa IPOrPaMMUPOBaHUS

3.7

PeKprI/IfL PeKprI/IBHLIe npoucaypsr u (bYHKLII/II/I Hcnones3oBanue creka Ijs
oprann3al pCKypCHBHBIX BBI3SOBOB

3.8

Yucnennsle Metoabl. TouHoe M MpUOMKEHHOE pelieHus 3anaud. YuciaeHHoe
pellieHre ypaBHEHUH € TOMOIIbI0 moabdopa mapameTpa. UHCIEHHBIE METOJIbI
pelieHusl ypaBHEHUH: MeToJ] Tmepedopa, MEeToJ IOJOBHHHOTO JIEJCHUS.
[TpubnuxEéHHOEe BBIYUCICHHE JJIMH KpHUBBIX. BbluncieHue miomaneilt ¢uryp c
IIOMOUIBI0 YHUCIEHHBIX METOIOB (METOJ NPSIMOYTOJIBHUKOB, METOJ TpAaNeEIuil).
[Touck Makcumyma (MUHUMYMa) GYHKIMM OJHOW NEPEMEHHOH MeToJI0M
IIOJIOBUHHOTO JIETICHHUS

3.9

OOpaboTka  CUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble — (yHKIUM — sI3bIKa
MIPOTpaMMHUPOBAHUS 1T 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: TNOJCYET KOJIMYECTBA TMOSBICHHM CHMBOJIA B CTPOKE,




pa30ueHne CTPOKH Ha CIIOBa MO MPOOEThHBIM CHUMBOJIAM, IOUCK MOJCTPOKH
BHYTPU JAHHOW CTPOKH, 3aME€Ha HAWJECHHOW IOACTPOKH Ha JPYIyI0 CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOPOM al(aBUTE, YAOBICTBOPSIOUINX 3alaHHBIM
orpannueHusM. [IpeoOpa3oBaHue YncCiia B CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl M TIOCIEIOBATENBHOCTH  YHUCEN. BpruucieHue  000OIIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHMBa WM YHCIOBOH IOCIEIOBATEILHOCTH
(cyMMBI, TIPOM3BEACHUS, CpEOHEro apu(METHYECKOro, MHHUMAIBHOTO |
MaKCUMAaJIbHOTO  3JIEMCHTOB, KOJMYECTBA O3JEMEHTOB,  yIOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBHUIO). JIMHEWHBI IOMCK 3alaHHOTO 3HAYEHUS B MAaCCHBE.
Anroput™mbl pabOTBI C 3J€MEHTAMH MacCUBa C OJHOKDPATHBIM IPOCMOTPOM
MaccuBa. COpTHUPOBKa OJIHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTHPOBKH
(MeTon Tmy3bIppKa, METOJ BBIOOpA, COPTUPOBKAa BcTaBKamu). CoOpTHPOBKA
cnusiHueM. beicTpas coptupoBka maccuBa (anroputM QuickSort). JIBowdHBIN
MIOKMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHbIE MacCUBBI (MaTpUILIbl). AJTOPUTMBI 0OpaOOTKH IBYMEPHBIX MacCUBOB:
3al0JIHEHHUE JIBYMEPHOI'O YHMCIIOBOTO MAaccuBa IO 3a/laHHBIM IIPaBHJIaM, MOMCK
JJIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYHMCICHHE MaKCUMyMa (MMHMMYyMa) U
CYMMBbI 3J€MEHTOB JABYMEPHOTO MAacCCHBAa, IIEPECTAaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOT'0 MacCHBa

3.12

CrnoBapu (accollMaTUBHbBIE MacCHUBBI, 0TOOpaxkeHus ). Xam-Tabauisl. [loctpoenue
as1(paBUTHO-4aCTOTHOT'O CJIOBApSI s 3aJaHHOTO TEKCTa

3.13

Creku. AHaiuM3 NOpPaBWIBHOCTH CKOOOYHOIO  BbIpaK€HUs. Bbluucienue
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAHHOTO B MMOCT(HUKCHOM hopme.
Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHHs! IaHHbIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHne MHUHMMalIbHOTO OCTOBHOIO JepeBa
B3BELLICHHOI'O CBSI3HOIO HEOPHEHTUpPOBaHHOro rpada. KoimuecTBo pa3inuyHbIX
nyTell MeXy BepIIMHAMU OPUEHTHPOBAHHOIO AlMKIMUYECKOro rpada. AIroputm
JenkeTpel

3.15

JepeBps. Peasmsanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(ounapusle) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO APUPMETHUECKOTO
BbIpakeHUs. PexypcuBHbIe anropuTMsl o0xona aepesa. Vcnonb3oBaHue cTeka u
ouepean st 00xoza iepena

3.16

JluHaMu4YecKoe MPOrpaMMHUPOBAHME KAaK METOJ PELICHUS 3a/ad ¢ COXPAHEHHUEM
IIPOMEXYTOUYHBIX PE3YJIBTATOB. 3a7au, PEIIAeMble ¢ MOMOLIBI0 JUHAMHUYECKOIO
IIPOrpaMMHUPOBAHUS: BBIYMCICHHE PEKYPCHUBHBIX (YHKIMH, MOACYET KOJIMYECTBA
BapHUaHTOB, 3374l ONTHUMHU3ALUU

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMmMupoBaHuu. OOBEKTHl U
kyaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaGoTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOIXOAA.
Wukancynauus, HacieqoBaHue, noaumMophusm

NudopmaninoHHbIe TEXHOJIOTUN

4.1

Amnamns JaHHBIX. OcHOBHBIC 3aladyi aHalln3a JaHHBIX: IIPOTHO3UPOBAHUC,
KJ'IaCCI/I(I)I/IKaI_II/ISI, KiaCTepusanusi, aHaJlInu3 oTkiaoHeHui. IlociaemoBaTreabHOCTh
pelICHUA 3a/la4 aHaJIM3a HJAaHHBIX! C60p MNEPBUYHBIX JAHHBIX, OUUCTKA W OLICHKAa
KaueCTBa JaHHBbIX, BBI60p u (I/IJ'II/I) MMOCTPOCHUC MO/JICIIN, Hp606pa3OBaHI/IC JaHHBbIX,
BU3YyaJIM3allud NAHHBIX, HHTCPIIPETANA PC3YJIbTATOB. HpOTpaMMHBIe CpCaCTBa N




WuTepHeT-cepBUCH 111 00pabOTKH U MPEACTAaBICHNS JaHHbBIX. boJbIine naHHbIE.
MarmmHaHOe 00y4YeHuHe

4.2

AHamm3 JaHHBIX C TOMOINBIO AJIGKTPOHHBIX TaONUIl. BelumcieHHE CyMMBI,
cpenHero  apuMETHYECKOro, HAWOOJbINEro  (HAaMMEHBIIETO)  3HAYCHUS
nuarnazoHa. Beramcnenune kodhduIMeHTa KOPPEISIHUUA JABYX PSAIOB JIaHHBIX.
[TocTtpoeHne cTONOYATHIX, JTUHEWYATBIX M KPYroBbIX auarpamm. [loctpoeHue
rpadukoB GyHkuii. [Tondop TMHUM TpeHAa, pelIeHHEe 3a7ad POTHO3HUPOBAHUSI.
Penrenue 3a1a4 onTUMU3AIMH C TIOMOIIBIO SJICKTPOHHBIX TaOJIHIT

4.3

Jluckpetnzanus NP MaTeMaTHYECKOM  MOJCIMPOBAHWU  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue JIBUKEHHsA. MojaenupoBaHue OHUOIOTHYECKUX
cucreM. MaremaTHYecKue MOJEIM B SKOHOMHKE. BolunmciurenbHble
SKCHEpUMEHThl ¢ MoneniMu. OOpaboTka pe3yiabTaToOB SKCHepuMeHTa. Metoa
HaMMEHbIIMX KBajpaToB. OIEHKAa YHCIOBBIX IapaMETPOB MOJCIUPYEMBIX
OOBEKTOB M TMPOLECCOB. BoccTaHOBIEHHWE 3aBUCHMOCTEH II0 pPe3ylbTaTaMm

9KCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIH. Metonsl Monte-Kapo. HNmMutanmontoe
MoaenupoBanue. CUCTEMbl MACCOBOTO OOCITYKHBaHUS

4.5

Tabnuuneie (pensiiioHHbie) 0a3bl JaHHBIX. Tabnuia — nmpeacTaBIeHUE CBEACHUN
00 omHOTHIHBIX OOBekTax. [lome, 3ammch. Kirou tabmmmel. PabGoTta ¢ roroBoi
0a30i maHHBIX. 3amonHeHHe 0a3bl NaHHBIX. [louck, copTupoBka M (puIbTpaIys
JAaHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX. 3aIIpOChI C MapameTpaMu. Beruncisemsbie
I10JIs B 3aIIpOCax.

MuoroTtabauunbsie 0a3bl JaHHBIX. THIBI CBsi3ed Mexay Tabnuuamu. BHemHwmii

KJ1tou. LlenocTHOCTH 0a3bl JaHHBIX. 3alIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. CpexncrtBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTYpUpOBaHHBIE TEKCTOBbIE JOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
ITpaBuia HUTHPOBaHKS UCTOUHUKOB M 0opMIIeHUs OHOIHOrpaguuecKiuX CChbUIOK
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