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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriayOJaCHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacraBieHHblx B GI'OC COO, a Takxke ¢denepaibHol padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuH}OpMaTHKE MAAE€T MNPEJNCTAaBICHUE O ULEAX, oOuen
cTpaTerun OOYYeHUs, BOCIHMTAHUS W Pa3BUTHSI OOYYAIOUIUXCS CpEIACTBAMHU
yuebHoro mpeamera «MHpopmaTtnka» Ha yriayOJIeHHOM YpOBHE, YCTaHABJIMBACT
o0s13aTeIpbHOe peIMEeTHOE COJIepIKaHue, npeaycMaTpUBacT ero
CTPYKTYpUPOBAHUE IO pasliejaM U TeMaM Kypca, ONpeersieT pacipeesieHue ero
no kiaccaM (TofaMm HW3y4deHwus ), 1acT MPUMEpPHOE pacrpeaesieHue y4eOHbIX 4acoB
0 TEMaTHYeCKUM pa3iellaM Kypca U peKOMEHIyemyro (IpUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ MX  M3YYCHHs] C  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o nHGOPMATHKE OTPEINIIeT KOTHISCTBEHHBIC U KaUeCTBEHHBIC
XapaKTEePUCTUKHU y4eOHOro MaTepuaja JUisl KaXJI0ro roja U3ydyeHusi, B TOM 4YHUClie
JUI COJEPIKATEeIbHOTO HAMOJIHEHUsS Pa3HOro BHMJIA KOHTPOJS (MPOMEKYTOUHON
aTTecTaluu o0yuaronuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyJIapCTBEHHON UTOroBoi atrectauun). [IporpamMmma no uHpopmaTuke sBIsSETCSA
OCHOBOW JIJI1 COCTABJIGHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Y4eOHHUKOB,
IOYPOYHOI'O IUIAHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpeaeM o011eM 00pa3oBaHUU OTPaXKaeT:

CYUIHOCTh HMH(OPMATUKM KaK HAy4yHOM JAMCLUUIUIMHBI, HU3ydaromen
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTU aBTOMAaTH3alMU WH()OPMALIMOHHBIX
MPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W HMHPOPMALMOHHOMN
JeSITEIbHOCTH.

Kypc nnpopmatuku st ypoBHS CpeAHEro OO0IIero oOpa3oBaHUS SBISETCS
3aBEpIIAIOIIMM 3TallOM HENpPEepPBhIBHOM MOATOTOBKH OOydYaloumuxcsi B 001acTu
uHGOPMATHKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJlep)KaHue Kypca MH(OpPMATUKH YPOBHSI OCHOBHOI'O OOIEro oOpa3oBaHuUs U
ONMBIT  TIOCTOSIHHOTO  TPUMEHEHHS  HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, JaeT TEOPETHYECKOE OCMBICICHHE, MHTEepIpETalnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yriiyOJIC€HHOrO  ypOBHS HU3Y4Y€HUsS y4yeOHOro TmpeameTa
«ndopmatrka» OpUEHTHPOBAHBI HAa TOJYYEHHE KOMIETEHTHOCTEH st
nocieaAywneil npopeccuoHaTbHON JIESITEIBHOCTH KaKk B paMKaxX JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOYEBBIMH TMOHATUSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeAMeTHas oO0JacTh, PaclO3HaBAHUE COOTBETCTBYIOIIMX HM
MIPU3HAKOB M B3aUMOCBSI3€H, CIOCOOHOCTh JIEMOHCTPUPOBATH PA3TUYHBIC TTOAXOIbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU NpeIMeTHOI 001acTy;

YyMEHUE pellaTh THUIIOBbIE TMPAKTHUUECKHE U TEOPETUUYECKUE 3ajlayH,
XapaKTepHbIE JJISI HMCIOJIb30BaHMS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

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

B pamkax yriayOn€HHOTO ypoBHsI M3ydeHUsS MHGPOPMATHKH OOECIeurnBacTCs
IieJICHAIIpaBJIeHHAs] TTOATOTOBKA OOYYarOIIUXCs K MPOJOHKEHUIO 00pa3oBaHUs B
opraHuzainusax  npodeccCuoHaIbHOTO  O0pa3oBaHUsS TIO0  CHCHHAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ IU(PPOBBIMU  TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasl MHXeHepus, WHpOpMaIMoHHas 0e30macHOCTb, WUH(OpPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHMU, MOOWIbHBIE CHUCTEMBl U CETH, OOJbIINE JaHHbIE U
MalIMHHOE O0O0y4YeHHe, TPOMBIIUICHHBIA WHTEPHET BeIllel, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUU OECIpPOBOJHON CBA3U, POOOTOTEXHHMKA, KBAHTOBBIE
TEXHOJIOTUHU, CHUCTEMBI PACIPENIETICHHOIO PEECTpa, TEXHOJIOTMU BHUPTYaJbHOU U
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb wu3ydeHuss ydeOHoro mnpeamera «MHbopmaTuka» Ha
yrayOJICHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHus —  oOecleueHHe
JaNbHEUIIEro pa3BUTHS WH(GOPMAIIMOHHBIX KOMIETEHIIMN O0yYaromerocs, ero
TOTOBHOCTH K >KM3HH B YCIOBHSIX Pa3BUBAIOMIETOCS WHPOPMAIIMOHHOTO OOIIECTBA
M BO3paCTalOllel KOHKYpPEHIMH Ha pbIHKE Tpyaa. B cBA3M C 3TUM uU3y4yeHUE
unpopmatuku B 10—11 kitaccax 70mKHO 00€CTIEUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO Ha MOHWUMAaHUHU POJIH
uHQOpMATUKY, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3nudath (aKTl W OICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETb HUX CBSI3b C KPUTEPUSMH OICHHWBAaHUS U CBA3b
KPUTEPHUEB C OMPEICTICHHON CUCTEMOU IIEHHOCTE!, MPOBEPSATh HA IOCTOBEPHOCTD U
00001aTs nHpOpPMaIIHIO;



c(OPMHUPOBAHHOCTh  MPEJACTABICHUH O  BIUSHUU HHOOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb 4YeJIOBEKa B O0OIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IOJUTUYECKOTO, KYJIbTYPHOIO, FOPHUIAYECKOrO, IPUPOIHOrO,
SPrOHOMHYECKOI0,  MEIULUMHCKOr0O M  (PU3HOJOTMYECKOr0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE NMPABOBBIX M 3TUYECKUX ACMEKTOB MH(POPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUCHHBIX B CO3JAaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(GOpMaIIH;

CO37aHUE YCIIOBUW MJisi Pa3BUTHUS HABBIKOB Y4YEOHOM, NMPOEKTHOM, HAy4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOM N1€ATENTbHOCTH, MOTHUBALMU OOYyYaroUIUXcs K
CaMOPA3BUTHIO.

B conepxxanun yueOHoro mpeamera «MHdopmaTuka» BbIAEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «ludpoBasi rpamMoOTHOCTB» TMOCBSALICH BOMNPOCAM YCTPOWMCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(GPOBOrO  OKPYKEHHMs, BKIHOYAS
KOMIIBIOTEPHBIE CETH, UCIIOIB30BAHUIO CPEJICTB ONEPAIMOHHON cUCTeMbl, paboTe B
cetu HHTEpHET M UCIOJB30BAHUIO HWHTEPHET-CEPBUCOB, HWHOOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbI HHGPOPMATHKH» BKIHOYACT B ceOs
NOHSATUMHBIA anmapaT HWHQOPMATUKU, BOMPOCHl KOJUPOBAHUS HHQPOpPMAIIUH,
u3MepeHuss MHPOPMAIMOHHOTO 00beMa JaHHBIX, OCHOBBI aJIreOpbl JIOTUKH U
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Paznen «AaropurvMbl M NpPOrpaMMHPOBAaHMeE» HANpPaBICH HA pPa3BUTHUE
ANTOPUTMUYECKOTO MBIIUICHHS, pa3pa00TKy aJITOPUTMOB U OLIEHKY X CIOXHOCTH,
dbopMHUpOBaHNE HABHIKOB PEaAM3AIMK MPOTPAMM Ha SI3bIKaX MPOrpPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMaumoHHbIE  TEXHOJOTMM»  TIOCBSIICH  BOIpocam
MpUMEHEHUsT WHQGOPMAIIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B TMPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4yax aHalIn3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX M OSJCKTPOHHBIX TAONHI] JJIS pEIIeCHUs
MPUKJIAJIHBIX 3a]1a4.

B npusenacnnom nanee copepxkanuu yueOHoro mpenmera «MHdopmaruka
KYPCUBOM  BBIJICJICHBI  JIONIOJIHUTEIbHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTeIbHYI0 IPOrpaMMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAOKEHBI IS U3YUCHHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

VYrayOGneHHbIl ypoBeHb H3yueHUs HH(DOPMATHKH pEKOMEHAYeTCs MJis
TE€XHOJIOTUYECKOTO0  MpOQMWIs, OPHUEHTUPOBAHHOIO HAa  HWHXEHEPHYIO U
nHpOpMalIMOHHYIO c(depbl JeATeNbHOCTU. YTIYOJCHHBIA YPOBEHb HW3YyUYCHUS
nHpopMaTUKKU 00€CeUNBAET: MOATOTOBKY OOYyYarol[MXCsl, OPUCHTUPOBAHHBIX Ha



CIEUAIBHOCTU B 00JacTU HWHGOPMAIMOHHBIX TEXHOJIOTUH U HWHXXEHEPHbIC
CIELUANIBHOCTH, yYacTHE B TPOCKTHONM M UCCIEAOBATEIbCKOU JEATEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMPABJICHUAMH OTpacid HWH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYaCTHIO B OJIMMITUAJAX U Clayue
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh, HM3YYEHUSI TEM B MpeJAesiaXx OJHOrO Toja 00y4YeHUs
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YUYUTENsS MpPHU TOJATOTOBKE pabouei
MIPOrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMSL.

OO611ee yKciio YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4yeHUs HHpOpMaTUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 gaca B Heaeno), B 11 knacce — 136 gacoB (4 yaca
B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TeXHHMKHM O€30MAaCHOCTA M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKPYKEHHUS.

[TpuHnunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMaTUYeCKOE BBITIOJHEHHWE MPOrPaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas mnamaTtb. OOMEH aHHBIMH C
noMo1Ibio KH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOil JOCTYN K MaMATH.

OcHOBHBIE TeHICHIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenpHbie BBIYMCIICHHUS. MHoronpoieccopHbie CHUCTEMBI.
CynepkoMmnbioTepbl. PacnipeneneéHHble BBHIYUCIUTENBHBIE CHUCTEMBI M 00paboTKa
OONBIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOMUCTBA W UX pOJb B
KOMMYHUKAIUSIX. BcTpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oGecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. BuJbI
IPOrpaMMHOr0 oOecnedeHus: U uX HazHadueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWJIBHBIX ycTpodcTB. [lapamnenbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepalnMoOHHbIE CUCTEMBI. Y THIIMTHI.
HpaiiBepbl  ycTporcTB. HWHCTAIUISIUMSA W ACHHCTAUIALMA  POTPAMMHOTO
oOecreyeHus.

daiinoBeie cUCTeMBbI. [IpHHIUIIBI pa3MellleHHs] ¥ HUMEHOBaHMs (HaljioB B
noyiroBpeMeHHou nmamsaTy. [11abmons! a1 onvcanus rpyni (aitnos.

[Iporpammuoe obecnieuenue. JluneH3upoBanrue MPorpaMMHOro o0ecredeHus
u  1udpoBeix pecypcoB. [IpompuerapHoe u  cBOOOAHOE MPOrPaMMHOE
obecrieuenue. KomMepueckoe 1 HEKOMMEPUECKOE HCIIOIh30BAHUE MTPOTPAMMHOTO
obOecrieueHusi u THUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIMBaEMas
3aKOHOJaTeNbcTBOM Poccuiickorn @enepanuu 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO O0ecriedeH s U IMUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOCHUS U ANNIapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie npotokossl. Cetb UHTepHeT. Anpecanus B cetu UutepHet. [IpoTokobl
creka TCP/IP. Cucrtema JOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momouipto mMacok mnoxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
IIpoBepka Hanmuuusi CBA3U C y37a0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTAKETOB.

Buner  nmestenbHocTm B cetm MutepHer.  CepBuckl  MHTEpHETAa.
['eonndopmanmoHHbie CUCTEMBI. [ '€0JI0KalIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU



(Hanpumep, JoKalusi MOOUJIBHBIX TeNe(OHOB, OMNPEACIICHUE 3arpy:KEHHOCTHU
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OpOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI M yciIyru. ColuanbHbIE CETH —
OopraHu3aius KOJUICKTUBHOTO B3aUMOJIEUCTBUS U OOMeHa aaHHbIMU. CeTeBoi
ATUKET: TpaBWa TOBEJEHUS B KuOeprpocTpancTBe. l[Ipobiema MNOITUHHOCTH
noyiydueHHo! nHdopmanuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexXHOreHHbIE W YKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHOosorui. OO1mue npoodsieMbl 3alUThI
unpopmanm  u  uHGOpMAIMOHHON  Oe3zomacHoctH.  CpeAcTBa  3alUThHI
uHopMalMK B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX
uHopMalMOHHBIX cucTteMax. IlpaBoBoe oOecrneuenne HWHGOPMAIMOHHOMN
0€30MacHOCTH.

[IpenoTrBpaiieHue HECAHKI[MOHUPOBAHHOIO J0CTyna K  JUYHOU
KoH(uAeHIMATbHON MHGOpPMALIMK, XpaHAIIEHCS Ha MEePCOHATLHOM KOMITBIOTEpE,
MOOWJIBHBIX yCTpOWCTBax. BpenoHOCHOE mporpaMMHOe OOECIieueHue U CIOCOOBI
OOpbObI ¢ HHUM. AHTHUBUPYCHBIC MporpaMmmbl. OpraHuzamus JIMYHOTO apXHuBa
undopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[IudpoBanue nanHbix. CUMMETPUYHBIE KW HECHUMMETPHYHBIE MIHQPHI.
Mudpsr mpoctoit 3amensl. [lludp Lezaps. [lludp Bmkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckre 0CHOBbI HHPOPMATUKH

WNudopmarusi, nanusie u 3HaHus. MHbopMalmoHHble MPOIECCHl B MPUPO/IE,
TEXHUKE U OOIIECTBE.

HenpeprbiBHBIE W TUCKpETHBIE BEIWYUHBI U CUTHaIBL. HeoOxoaumocTh
TUCKpeTH3auuu WHPOpMAIMK, TPEIHA3HAYCHHOW [JIsi XpaHEeHHs, Mepeaaud |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe KkoaupoBaHuEe. PaBHOMEpHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlekoaupoBaHruEe COOOUIEHUM, 3aMHUCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOJOB.
Ycnosue ®ano. IlocTpoeHne OAHO3HAYHO AEKOJAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuIbl uaMepenus koiaudecTBa nHpopmaruu. AndaBUTHBIN TOAXOI K
OIICHKE KOJIMYeCTBAa HMH(POPMAIIUH.

Cucrembl cumcinenus. Pa3BepHyTas 3amuch IEIBIX W JIPOOHBIX YHCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOICTBa MO3UIIMOHHON 3alKCcH YHCIa:
KOJMYECTBO UG B 3aMKCH, MPU3HAK JEIMMOCTH YMCIa Ha OCHOBAaHHUE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM NIEPEBOJIA LIEJIOr0 YKciia U3 P-UyHO# CUCTEMBbI CUHCIICHUS B
JNECATUYHYI0. AJITOPUTM IEpeBoJa KOHEYHOW P-uuHOM npoOM B JECATHYHYIO.
AJITOpUTM TE€peBOAA ILEJIOr0 YUcCia U3 JECATUYHOM CUCTEMBI CUMCICHUS B P-
nunyto. IlepeBon koHeyHON necsTUuHOM Jnpodbu B P-uunyro. J[Bowunas,
BOCBMEpPHUYHAS U IIECTHAAATEPUYHASI CUCTEMbI CUMCIICHUSI, CBSI3b MEXIY HUMHU.



ApudmeTndeckue ornepalnud B MO3UIIMOHHBIX CUCTEMaX CUUCIeHus. TpouuHas
YpPaBHOBEILICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHAS] CUCTEMA CUUCIICHUSL.
Konupoanue tekctoB. KomupoBka ASCIl. OpnobaifiTHbIE KOJIUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMaLMOHHOTO
00bEéMa TEKCTOBBIX COOOIIECHUH.

KomupoBanne  u3obpaxenui. OueHka  UHOPMAMOHHOTO  O0BEMaA
rpaduyYecKuX TaHHBIX MIPHU 3aJaHHBIX PA3PEIICHUH U TIyOUHE KOJIUPOBAHUS 1[BETA.
[IBeToBrie MoOmenu. BektopHoe koaupoBanue. Dopmathl rpaduyeckux (aiios.
Tpexmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00b¢Ma 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. I[loHsTe BbICKa3biBaHUs. BbickasbiBaTeNbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOiauIbl UCTUHHOCTU. JlorMueckue BBIPpAKEHHS.
Jlorndeckue ToxaecTBa. JloKa3aTenbCTBO JIOTUYECKUX TOXKJIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy U onepaiyy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxeHU . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHUA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJUYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIIUH OT KOoJIMYecTBa apryMeHToB. [lofHbIe crucTeMbl TOrHYecKUuX (yHKITUH.

Kanonnueckue  Qopmbel  joruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMalbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabiidi cymmarop. I[locTtpoeHue cxeM Ha JIOTMYECKUX 3JIEMEHTaxX I10
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHHUIO. 3alUCh JIOTUYECKOIO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMATH KoMmmbloTepa. OTrpaHHYEeHHOCTb
AVana3oHa 4YuCeJd IMpU OrpaHUYCHUM KouudecTBa paspsaoB. llepenonHeHue
pazpsHON ceTku. be33HakoBbIe M 3HAKOBBIE JIaHHBIC. 3HAKOBBINA OWUT. JIBOMUYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornyeckuid, apupMeTUYECKUA W
nukirdeckuid  casurd.  llumdpoBanne ¢  MOMOIIBIO IMOOHMTOBOM — OIeparuu
«wckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YHMCEN B MAaMSTH KOMIIbIOTEpA. 3Hauallas
4acTh W MOPSAJ0K uucia. Jlpama3oH 3HAYEHUM BEIIECTBEHHBIX uucen. [IpoOiembr
XpAHEHHS] BEIIECTBCHHBIX YHCEIN, CBSI3aHHBIE C OrPAHUYEHHEM KOJWYECTBA
pa3psaoB. BeinosiHEeHME omnepanuii ¢ BEHIECTBEHHBIMM YHUCJIAMH, HAKOIUICHUE
OIK1OOK NpPH BBIUUCICHUSIX.



AJITOPUTMBI U IPOTPAMMMPOBAHME

OnpeneneHue BO3MOXKHBIX PE3YyJIbTAaTOB pabOThl NPOCTEHIINX aJITOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAIMU M BBIYHUCIHUTEIBHBIX alIropuTMOB. OrpeneneHue
HCXOJHBIX JAaHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET AaTh TPEOyeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha KomnbroTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, NpoPuIupoBIIMK. KoMOWISAIMS W HUHTEpHpeTaLus
nporpaMm. BupTyasibHble MallIMHBI.

WnrterpupoBanHas cpena pa3paboTku. MeToasl OTJIaJKU [POTPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmun. Otnanounsii BeiBoA. Ilomarosoe
BBINIOJIHEHUE TTporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbl maHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxnple ycnoBus. Ilukier ¢ ycinoBueMm. LUKl 1O  IEPEMEHHOM.
B3anMo3aMeHAeMOCTh  pa3lIMYHBIX BUJAOB  LUKJIOB. VIHBapuaHT  IUKIIA.
CocraBiieHHE 1IUKIA C UCIIOJb30BAaHUEM 3apaHee OIPEAECICHHOTO HHBapUaHTa
UKJIA.

JIOKyMEHTUpPOBaHHE IPOrpaMM. Hcnonp3oBaHue KOMMEHTapHEB.
IToaroroBka onvcaHus NPOrpaMMbl U UHCTPYKLIHUH JJIS1 TTOJIB30BATEISL.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHUE CYMMbl W TIpOU3BeACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUPPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3alaHHOM Juarna3oHe. lIpencraBinenue
Yuclia B BUJI€ HA0Opa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOTO BO3BEIACHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIMUXCcs B (aimax. TeKCTOBbIC U JBOUYHBIC (HAIIBI.
daitnoBeie mepemeHHbIe ((aitioBbie ykazatenu). Urtenue u3 ¢aiina. 3anuch B
daiin.

Pa3z0Ouenue 3agaun Ha noazagaud. [loamporpaMmel (pouenypsl U QyHKITUH).
Pexypcusi. PexypcuBHbie 00bekThl ((pakranbi). PekypcuBHBIE TpoLeaypbl Hu
¢ynkuuu. Mcnonp30BaHue cTeKa AJsl OPraHU3alui PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBanue CcTaHAapTHOW OMONMOTEKH S3bIKa IMPOTrPAMMHUPOBAHUA.
[lonkmioueHue  OMOAMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOJUTEINICH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucneHHble MeToabl. ToyHOe W NPUOIMKCHHOE pElIeHUs 3aJayd.
YuclieHHbIE METObI PEUIEHUS] YPAaBHEHUI: METOJ nepedopa, METO MOJIOBUHHOTO
nenenust. [lpuOamkeHHOE BBIYMCIICEHHME JJIUH KpPHUBBIX. BbrunciieHue momaaen
(Guryp ¢ NOMOIIBIO YHUCIEHHBIX METOJOB (METOJ HPSIMOYIOJIbHUKOB, METOJ



Ttpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHbIe  (YHKIMU  sI3bIKA
MPOrpaMMUPOBAHUS 1JI1 0OpaOOTKU CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOJCYET KOJMYECTBA TNOSBICHUH CHMBOJA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MPOOETBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKHA HA JPYIYHO CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM alipaBUTE, YIOBIETBOPSIOUIMX 3aJlaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENLHOCTH 4Hcesl. Bbruncienne 0000IICHHBIX
XapaKTepUCTUK 3JIEMEHTOB MAacCHUBa MJIM YUCIOBOM MOCIEI0BATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEIHEr0 apHU(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJaHHOMY YCIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ofHOMEpHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ] BbIOOpa, COpPTHpPOBKa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOWYHBIM TOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MATpHIIbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIlOJTHEHUE IByMEPHOIO YHCIOBOIO MAacCHBa 10 3aJaHHBIM MpaBUiaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHBE, BBIYMCICHUE MAaKCUMyMa (MUHUMyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, MEPECTaHOBKAa CTPOK W CTOJIOLIOB
JBYMEPHOT'O MAacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mpomeccop. PenaktupoBanme u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpelncTBa TOWCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanue  ctwieid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHOCkH, ornaBieHue. KosuiektuBHasi paboTra € JOKYMEHTaMHU.
NHCTpYyMEHTHI pEeleH3UpOBaHUsI B TEKCTOBBIX mporieccopax. OOiauyHbie CEPBUCHL.
HenoBas mnepernmcka. Pedepar. I[lpaBuna nuTHpOBaHUS HUCTOYHHKOB U
opopmieHuss Oubnrorpaguueckux cchuiok. OQopMieHHE CIUCKAa JTUTEPATyPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TEKCcTa. TeXHHUuecKue CpeacTBa BBOJA
TekcTa. Crnenuaiu3upoBaHHBIE CpPEACTBA PEJAKTHUPOBAHUS MAaTEeMaTHYECKHUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3aJlaudl aHAJW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccupukanus, Kiactepuzalus, aHanu3 oOTkIoHeHul. [lociaegoBaTenbHOCTH
pelieHus 3ajad aHaiu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OILICHKa
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHHE MOJIENH, peoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allMsl JaHHBIX, MHTEpIIpeTanus pe3ynbTaToB. [I[porpaMMubie cpecTBa u



MHTEPHET-CEPBUCHI Il 00paOOTKU U MPEACTABICHUS JaHHbIX. bonbuine gaHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TAaOIUL. BblUMClIeHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOT0, HAUOOJIbIIEr0 (HAUMEHBIIEr0) 3HAaYEHHs AUANa30Ha.
Boruncnenne kosd@uimeHTa KOppessiiuu JABYX psAaoB AaHHbIX. [locTpoenue
CTONOYAThIX, JMHEHYaThIX M KpyroBbix nauarpamm. Iloctpoenue rpadukoB
¢yukuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHWE YpaBHEHMM € IOMOLIbIO Ioa0Opa IMapameTpa.
OnTumu3anus Kak MOMCK HAWIYy4YILEro pelleHus B 3aJaHHBIX ycnoBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TJIOOANBHBII MUHUMYMBI LEJIEBOM
¢yHkuuu. Pemenue 3a1a4 ONTUMU3AIMEI C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnyeckue 0CHOBHI HH(POPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojuyecTBa HWH(opMamnuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus w1 BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxatus JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™ LZW. AJTOpUTMBI CXKaTUS JAaHHBIX C TOTEPSAMHU. YMEHBILICHUE
IyOuHBI KogupoBaHus 1Beta. OCHOBHBIC Ujien airoputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHUM Iepefayd  OT
MH(POPMAIIMOHHOTO 00beMa JaHHBIX M XapaKTEPUCTUK KaHala CB3U. [IpuyuHbI
BO3HMKHOBEHHUS OIMOOK TMpu Tmepedade JaHHbIX. Konbl, TO3BOJISIONINE
OoOHapy>XMBaTh M HUCIHPABIATH OIMMOKH, BO3HUKAIOIIME TpPH Tepenaye TaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperueM 6utoB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HX B3auMmopaeiictBue. CHCTEMHBIN
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBS3b.

Mogenn u monenupoBanue. Llens MogenupoBanusi. COOTBETCTBUE MOMAEIH
MOJICIIUPYEMOMY OOBEKTY WU MPOIECCY, LEenu MojenupoBanus. dopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3yiabTaTOB MOJAEIUPOBAHUS B BUIE, YIOOHOM ISt
BOCIIPHSITHS YEIOBEKOM. | paduyeckoe MmpeacTaBIeHne NTaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padp1. OcHoBHBIE TIOHATHS. Buasl rpadoB. Onucanue rpagoB ¢ TOMOIILIO
MATpHI] CMEXKHOCTH, BECOBBIX MATpPHI, CIHCKOB CMEXHOCTH. PemeHune
ANTOPUTMUYECKUX 3a/lad, CBSA3AaHHBIX C aHanu3oM rpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TYTH MEXAYy BepIIMHAMU Tpada, OINpeaeieHue KOJIHMYeCTBa
Pa3NIMYHBIX IYT€H MEXAYy BEPIIMHAMU OPUEHTHUPOBAHHOIO AUUKIMYECKOTO

rpada).



HlepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrocoObl 00xoja aepesa.
[IpencraBienne apupMeTUYECKUX BBIPAKEHUN B BHJIE JepeBa. ucCKpeTHble Urpbl
JIByX UTPOKOB ¢ noyiHOM uHdopmanueid. [loctpoenue nepesa nepedbopa BapuaHToOB,
OMHMCaHUE CTPATErUu UTPhl B TAOIUUYHON (popMe. BhIMTpHINIHbIE U MPOUTPHILTHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATErUH.

CpencTBa MCKYCCTBEHHOI0 HMHTe/UIeKTa. CepBHCHI MAllMHHOTO MEpeBoja U
pacnio3HaBaHus ycTHOM peun. KorHutuBHbIe cepBHUCHL. Mnentudukanus u nouck
M300paKEHUM, pacrio3HaBaHUe UL, Camoobyuarornuecs CHUCTEMBL.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcronb3oBaHue MeTO0B
UCKYCCTBEHHOTO MHTEJJIEKTa B OoOydaromux cuctemax. Mcnosib3oBaHUE METOJ0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcniekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIEKTYallbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMMPOBaHUE

Qdopmanuzanusa  OOHATHS — anroputma. Mammnaa — TeropuHra — Kak
yHUBEpcalbHasi MojeNb Beiunciennil. Tezuc Uepua—Twropunra.

OneHka CIIOKHOCTH BhIUMCIeHUN. BpeMs pa®oTel u 00BEM HCMONB3YyEMO
namsiTd, WX 3aBUCHUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OlleHka
ACUMIITOTUYECKOW CIIOKHOCTH ~QJITOPUTMOB. AJTOPUTMBI  TOJUHOMHUATBHOM
cnoxHoctu. [lepebopubie anroputmbl. [Ipumepsl pazTUYHBIX —aJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mpocThIX yucen B 3aJaHHOM JUANa30HE C MOMOIIBID AJIrOpUTMa
«pemnieto DpaToceHar.

MHuoropa3psiAHbie TeNble YUCia, 3aa491 JIIMHHON apu(METHKH.

CrnoBapu  (accolMaTHUBHBIE MACCHBBI, OTOOpa)keHHs). XAII-TaOJIUIIBL.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIOBAPS JUIsI 33JaHHOTO TEKCTA.

Crekn. AHanmu3 TMpPaBUIBHOCTH CKOOOYHOIO BBIpaKEHMs. Brruucienue
apuMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHOHN hopme.

Ouepenu. Mcnons3oBaHre ouepean sl BPpEMEHHOIO XPaHEHHUS JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHMMAIBHOTO OCTOBHOTO JEpeBa
B3BEILIEHHOT'O CBSI3HOTO HeEOpHeHTHpoBaHHOro rpada. KomuuecTBo pazinuyuHbIX
MyTe MEXIy BEpIIMHAMU OPHEHTHUPOBAHHOTO AlMKIMYECKOTro rpada. AITOopuT™M
JIEUKCTPBL.

JlepeBbs. Peanmm3anus aepesa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) mepeBbs. [locTpoeHnue nmepeBa mJis 3alaHHOTO apUPMETUYECKOTO
BBIpaKEHHUA. PeKypcuBHBIE anropuTMbl 00xoja jaepeBa. Mcmonbp3oBaHue CTeka U
ouepeau Iy 00Xo/1a JiepeBa.

JluHaMmuueckoe MOpOrpaMMUpPOBAHHME KakK METOJ pelIeHus 3ajaad C
COXPAHEHUEM IPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyd, PELIAEMbIE€ C IOMOILBIO



JTUHAMHYECKOTO MPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (YHKIIUH,
MOJCYET KOJIMUECTBA BAPUAHTOB, 3aJ]a4l ONTUMHU3AIUH.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHuu. OOBEKTHI U
kiaccbl. CBOMCTBA M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM AHAINU3.
Pa3paboTrka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXOJA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. llpoexktupoBanue wuHTEepdeiica
noyib3oBarens. Vcmosib3oBaHME  TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  TporpammupoBanusi.  [loHsTue o0  mapaaurmax
IPOrpaMMHUPOBAHUSI.

NupopmManmoHHbIe TEXHOJIOIMH

Otanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJIEIUPOBAHUS:  TOCTAaHOBKA
3aj1aud, pa3pabOTKa  MOJEJIM, TECTUPOBAHUE  MOJICNIM, KOMITHIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TOpU  MaTEeMAaTHYECKOM MOJICTUPOBAHUN  HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue ABWXKEHUs. MojenupoBaHue  OMOJOTHYECKUX
cucteM. MaremaTtuyeckue  MOJEIM B OKOHOMHKE.  BwluncinuTenbHbIe
AKCHEPUMEHTHI C MOJICIIIMHU.

OO06paboTKka pe3yiabTaTOB SKCIEPUMEHTa. MeToJ] HaMMEHBIIUX KBaJpaTOB.
OneHka 4YHCIOBBIX MApaMETPOB MOJECIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mozenu.  Metoaesl  Monte-Kapno.  MmutanuonHoe
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBaHUSI.

Tabmuunbple (pensnMOHHBIC) Oa3pl AaHHBIX. Tabmmma — TpeacTaBiICHUE
cBeneHnii 00 omHOTHHHBIX 00BbekTax. Iloie, 3amucek. Kmorou tabmaumel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoyiHEHWE Oas3bl JaHHBIX. [lOWCK, COpPTHUpOBKA W
bunbpTpanug TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3ampoChl C MapaMeTpaMHu.
Boluncnsiembie noJisi B 3ampocax.

MHororabnuunble  0a3bl JAaHHBIX. THUMBI CBSA3CH MEXKIy TaOJIHUIIaMHU.
Buemnuii xirou. [lenoctHOCTh 6a3bl TaHHBIX. 3aIPOCHl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [loHATHE O CEpBEPHOM U KIMEHTCKOW YacTAX CauTa.
TexHONmorusT «KJIMEHT — CEpPBEP», €€ TIOCTOMHCTBA U HeAOCTaTKU. OCHOBBI SA3bIKA
HTML u kackaansix tabmun ctuiet (CSS). Cuenapum Ha si3bike JavaScript.
@®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelenne Be6-caiiToB. Ycinyra XocTuHra. 3arpyska (aiijioB Ha CaiT.

BBoa n300pakeHHil ¢ KCMOIB30BAHUEM Pa3UYHBIX LHU(POBBIX YCTPOUCTB
(upoBBIX (oTOANTIAPATOB U MHUKPOCKOIIOB, BHICOKAMEp, CKAHEPOB U JIPYTUX



ycTpoiictB). I'paduueckuii penakrop. Paspemenne. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekmuss  ypoBHEHW, KOppeKUHs  IIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymb. Pabora ¢ obmacTsaMu.
QuUIbTPHIL.

MHuorocnolinble u3o0paxkenus. TekcroBble ciou. Macka crnod. Kananbl
Coxpanenue BblenieHHONW oOsactu. [lonroroBka wmimoctpanuii Juisi BeO-CalTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. I[lpumutuBbl. HM3MeHeHue mnopsaka 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTtsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mmognenu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEILCHMS.
Kamepsl. ApautuBHble TexHoioruu (3D-mpuntepsl). [loHsTHE O BHUpTYyanbHOU
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA I[IPOIT'PAMMBI 11O
MH®OPMATUKE (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE ~ PEe3yNbTaThl  OTPAXalOT TOTOBHOCTH U  CIIOCOOHOCTh
oOy4aromuxcs pPyKOBOACTBOBATHCS CHPOPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOexXJeHull, COOTBETCTBYIOIIMUX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHUUCKOTO
oOLIEeCTBa, pacIIMPEeHNe KU3HEHHOI'O OMbITa M OMNbITAa ACSATEIBHOCTH B IpOIEcce
peanuzanuu  CpeACTBaMH  yuyeOHOrO MpeIMeTa OCHOBHBIX  HalpaBlIE€HUU
BOCIIUTATEJIbHON JESTEIbHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATHKH Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus y obOyuaromierocss 0ynyT copMHUpOBaHBI CICIYIOMIUE JTUYHOCTHBIE
pE3yIbTaThI:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHAa U TpaBONOpSIKA,  COOJIIOJICHHE  OCHOBOIOJAramIMX  HOPM
MH(GOPMAIIMOHHOTO TMTpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITh MJEOJIOTMU HAKCTPEMHM3Ma, HAlMOHAIW3Ma,
KceHO(hOoONH, AUCKPUMHUHAIIMM TIO0 COLMAIBHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UICTOPUUYECKOMY HaCIEIUI0, TOoCTUKeHusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYeHUsI MH)OPMATHUKU KaK HAyKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHUYECKOTO IOBEICHMUS;

CHOCOOHOCTh OLICHUBATh CUTYAIMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTeTHYECKOT0 BOCTUTAHUS

ACTETHUYECKOE OTHOUIEHHWE K MHUpPY, BKJIKOYass 3CTETUKY HAy4yHOro U
TEXHHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHHUMATH PA3JIMYHBIC BHUIBI UCKYCCTBA, B TOM YHUCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nYecKoro BOCMUTAHHUS:

copMHpPOBAaHHOCTH, ~ 37I0POBOrO0 W Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOLIEHWs] K CBOEMY 3J0pPOBbIO, B TOM 4YHCJIE 3a CYET



coOmroieHus1 TpeOOBaHUM 0€30MacHON AKCIUTyaTalluud CPEACTB MH(OPMAIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy/10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K AKTMBHOW JEATEIBHOCTA TEXHOJIOTMYECKOM MU COLMAIBbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHLHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpoPEecCHOHANBHON AESTENbHOCTH, CBA3aHHBIM C
nHPOPMATHKOM, MPOrpaMMUPOBaHWEM U HH(DOPMAIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBaHHBIMU Ha JOCTIKEHUSX HAayKd WH(OPMATUKA W HAYyYHO-TEXHHYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAaHHBIM BBHIOOp Oynymiedl mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TFOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0 W €aMOOOpa3OBaHUIO Ha
NPOTSKEHU U BCEH JKHU3HH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

OCO3HaHHE TJI00aJIBHOTO XapakTepa 3KOJIOTMYECKUX MpoOjieM U MyTel ux
pelieHus, B TOM UHCIE C Y4YETOM BO3MOXXHOCTEH HMHGPOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, TOCTIKCHHMSIM HAyYHO-TEXHHYECKOIrO IIporpecca Hu
OOIIECTBEHHOM MPaKTUKH, 32 CUET MOHUMAaHUS POIN UH(OPMAIIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB W MHGOPMAIMOHHBIX TEXHOJOTUH B YCIOBUAX
1udpoBoi TpanchopManuy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME IIEHHOCTH HAYYHOM JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mpornecce noctukeHus JTUYHOCTHBIX PE3YJIBbTaTOB OCBOCHUS MPOrPaMMBbI
no wuHPOpMATUKE Yy OOYyYalOUIUXCS COBEPIICHCTBYETCS  AMOIMOHAJIBHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTS:

CaMOpPETYJIMPOBAHUSA, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOC IIOBEACHHE, CIIOCOOHOCTh aJalTHUPOBAaThCA K
AMOIMOHATFHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHHE K JTIOCTHKEHHUIO LENHU U
ycrexy, ONTHUMH3M, WHHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBICHWHM KOMMYHHKAIMH, CHOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTD BBHICTPAWBATh OTHOIICHHS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3yueHuss HHPOPMATHKH Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus y oOy4awomerocs OynyT c(OpMUPOBAaHBI METANpPEIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YUYEOHBIX NEHUCTBUAX, a UMEHHO —
MO3HaBaTeNbHBIE YHUBEpCalbHbIE yueOHBIE JEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHBIE ydeOHBbIC NEHUCTBUS, PETYISTUBHBIC YHHBEpCAJIbHBIE yueOHbBIE
JEHCTBUS, COBMECTHAS €S TEIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeHCTBUS

1) 6a3oBbIe JJIOrHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO  (opMyNnIUpoBaTh W aKTyaJu3UpOBaTh  MPOOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHWSI JIJII CPaBHEHMSI,
Kiaccudukauu u 006001eHNS;

OTIPENIENIATh 1IN JEATEeIbHOCTH, 3aJlaBaTh IMapaMeTPbl U KPUTEPUH HX
JIOCTHKCHHST,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIIeHUs] MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOIIUXCS
MaTepHUAIIbHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPAMHUPOBATH W  BBINOJHATH pabOTy B  YCJIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIIeI0BATEIbCKHE AeCTBUS:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIEA0BATEIILCKON U MMPOESKTHOM JESITEIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOJieM, CIOCOOHOCThIO M  TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEILICHHS TPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYLIECTBIIATh PAa3JIMYHbIE BHUJBl JEATEJIBHOCTH IO IMOJIYYEHUIO HOBOIO
3HAHMSI, €T0 WMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyalHsX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUM MBIIUICHUS, BIAIETh HAYIHOW TEPMHUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSMA U METOAMU;

CTaBUThb U (OPMYNHPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTelbHOU
TESITETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;



BBISBJISATh TMPUYMHHO-CJICACTBEHHBIC CBSI3M M AaKTyaJW3MpOBaTh 3a/aady,
BBIBUTATh THUIOTE3y €¢ pelIeHUs, HaXOAUTh apTyMEHTHI [JIS JT0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYyallMsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBIN TIOMCK TEpPeHOca CPEJCTB M CIOCOO0B
JEHCTBUS B IPO(ECCHOHANTBHYIO CPEY;

YMETh NMEPEHOCUTH 3HAHUS B IMO3HABATCIIBHYIO W MPAKTHYECKYIO 00JIacTH
YKA3HENESTEILHOCTH;

YMETh HHTETPUPOBATH 3HAHKS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIC IMOJIXObI U PEHICHUS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) padoTa ¢ undopmamnueii:

BJIQJICTh HABBIKAMH IOJTyYeHUsT WH(OPMAIIUU M3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITCJILHO ~ OCYIIECTBIIATH  IOWCK,  aHaJ3, CHCTEMATH3allil0 U
UHTEPIIPETAINI0 HHPOPMAIIUY PA3IMIHBIX BUAOB U (POPM IIPEICTaBICHUS;

co3daBaTh TEKCTHI B pPa3IUYHBIX ¢dopMaTax C yYETOM Ha3HAYCHHS
uHpOpMAIlMK W  IICJICBOM  ayJUTOPUH, BHIOMpas ONTHMAJIBHYIO  (GopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allVH;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh WH(GOpPMAIIMH, €¢ COOTBETCTBHE
IPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEJCTBA  HMHMDOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHH3allMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOoCcOepeKCHHS, IMPaBOBBIX M  OTHYSCKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJaJeTh  HABBIKAMH  pAcClO3HaBaHUS M 3alIUThl  WHGOpPMAIHH,
nH(pOpPMAIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE YUeOHbIE IeiicTBUS

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX c(hepax Ku3HH;

pacmo3HaBaTh HeBepOalbHBIE CpEICTBA OOIIEHWS, TMOHMMATh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, PacCIIO3HABATh IIPCAIIOCBIIKH KOH(i)J'H/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  Pa3IMYHBIMU  CIIOCOOAMH  OOIIEHMS W B3aMMOJACHCTBHS,
apryMEHTHPOBAHHO BECTHU JIUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYaIUH;



Pa3BEpHYTO U JIOTMYHO H3JlaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS /IeSITeJIbHOCTh:

MOHUMATh M MCMOJIb30BAaTh MPEUMYILECTBA KOMAHAHONW U MHAMBUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YieHa KOJJIEKTHBA;

OpUHUMATh LIEM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBAaTH U
KOOPJUHUPOBATH JEUCTBUSI MO UX JOCTH)KEHHIO: COCTABJISITH IUIAH JCHCTBUH,
pacnpenensiTh poJid € Y4E€TOM MHEHHMM YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla U KaXKJOTO ydaCTHMKA KOMAaHJbl B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HWJEU C TO3UIUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMUYHBIX
CUTYalLUX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUS

1) camoopraHu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENIBHOCTh, BBISIBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO  COCTABJISATh IUIAH PEIICHHs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHU];

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKd y4eOHOTO TMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH
3a pellIeHue;

OIICHUBATh IPUOOPETECHHBIN OTIBIT,

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OO0JIACTSIX 3HAHUW, IOCTOSHHO IOBBIIATh CBOW 0Opa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th HABbIKAMU  TMO3HABATEJNbHOM  pediiekcuu  Kak  OCO3HAHUs
COBEpIIAEMbIX JEHUCTBUH U MBICIUTEIBHBIX MPOLECCOB, HUX PE3YNbTaTOB U



OCHOBAaHMM, MCHOJIb30BaTh MPUEMBI PePIEKCUU AJI1 OLIEHKU CHTyalluu, BhIOOpA
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

[IPUHAMATh MOTHBBI M apryMEHTBl JPYTrUX IIPU aHAJIu3€ pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHS CeOsT U APYTUX:

OpPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHThl JPYTMX IIPM aHAJu3€ pe3yJIbTaTOB
NEeATENbHOCTH;

IpU3HABATh CBOC MPABO U MPABO APYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIUH IPYTOro YeJoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss kypca uHpopMartuku yriayOjaeHHOro ypoBHs & 10
K1acce oOydaromuMmucs  OyAayT  JIOCTUTHYTBHI  CIEIYIOUIME  TPEIMETHBIC
pEe3YIbTaThI:

BJIAJICHUE TIPEJACTABICHUSMH O pOJIM WH(MOPMAIIMM W CBS3aHHBIX C HEH
IpOIECCOB B TMPUPOJIC, TEXHUKE M OOIIECTBE, MOHATUAMH «UHMOPMALIHIY,
«MH(QOPMALIMOHHBIM  TIPOILIECC»,  «CUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMBD»,
«cucteMHblt 3P deKT», «uHDOPMAIIMOHHAS CHCTEMay», «CUCTEMa YIPaBICHUSY;

BJIQJICHHE METOJlaMU TMoucka HuHbopManuu B cetd VIHTepHeT, ymeHue
KPUTHUYECKHU OLIEHUBATh MHPOPMALIKIO, TTOIYYeHHYIO U3 ceTh HTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIC, MPUBOJAUTH MPUMEPHI
UCTOYHUKOB HMX TIONYYEHMS] W  HANpaBIEHUS  HUCIIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBaTh OCHOBHBIC 3aJlaydl aHalu3a JaHHBIX (IPOTHO3UPOBAHME,
KJaccuduKarms, KJIacTepH3alus, aHaIMn3 OTKJIOHEHUH ), MOHUMATh
MOCJICIOBATEILHOCTD PEIICHNUS 3a7a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TCHACHIIMNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OThl C OMNEPALMOHHBIMU CHUCTEMAMHU, OCHOBHBIMU
BUJIaMU TPOTrpaMMHOr0 oOOecleueHusi Uil pelieHuss y4eOHbIX 3aJad Mo
BBIOPaHHOU CIICIUATN3aINNT;

HaJIM4Me MPEJCTABICHUI 0 KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHpe, 0 0a30BbIX MPUHIUINIAX OPTAHU3ALMNHU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
certedf, o0 OOIMMX NPUHIUIIAX pa3padOTKM U (YHKIHMOHUPOBAHUST HHTEPHET-
MPUIIOKEHUI;



MOHMMAaHUE Yrpo3 HMHPOPMALMOHHON O€30IaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEACTB MPOTUBOJAEHCTBHUA OSTUM yIrpo3aM, COOJIOJAEHUE Mep
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PaCpOCTPaHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TUTHEHbI IPU padoTe
C KOMIIbIOTEPAMH U JIPYTUMHU KOMIIOHEHTAMH LU(PPOBOT0 OKPYKEHUSI, TOHUMaHUE
MIPaBOBBIX OCHOB HCIOJIb30BaHUS KOMIIBIOTEPHBIX MpOrpaMm, 0a3 AaHHBIX U
pabotel B ceTn IHTEpHET;

NOHMMAaHUE OCHOBHBIX MPUHUUIIOB AUCKPETHU3aLUHU Pa3IUYHBIX BHUIOB
uHbOpMALIMK, YMEHHE ONpeNeisITh HWHPOPMALMOHHBIH O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPH 3aJlaHHBIX MapaMeTpax JAMCKPEeTH3alluu,
YMEHHE ONpeAessiTh CpPEIHIO CKOPOCTh MepeJadd JaHHBIX, OLIEHUBAaTh
U3MEHEHHE BpPEMEHHU Iepefauyd MNpu HM3MEHEHUH HHPOPMALMOHHOTO 00beMa
JAHHBIX U XapaKTePUCTUK KaHaJa CBS3H;

YMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3a]ad CBOMCTBA MO3UIIMOHHON 3amucu
qucell, AJITOPUTMA MMOCTPOEHUS 3aITUCH YUCIa B MO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHHEM M MOCTPOCHHUS YHUCIA MO CTPOKE, COAEprKaIlleil 3amuch
ATOrO0 YHWCia B TMO3UIMOHHON CHUCTEME CYHCICHHS C 3aJaHHBIM OCHOBaHUEM,
yYMEHHE BBINOJHATh apu(METHUEeCKHe Olepaluud B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHE BBITIOJIHATH NMPeoOpa3oBaHMsl JOTUYECKUX BBIPAXKEHUHN, UCTIONB3YS
3aKOHBI ~ ajreOpbl JIOTUKHA, YMEHUE CTPOUTH JIOTUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOM HOpMaJIbHBIX (hopMax Mo 3aJaHHON Tabiuile
UCTUHHOCTH, MCCJIEIOBATh 00JACTh MCTUHHOCTU BBICKA3bIBAHUS, COJEPKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC JIOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NOHMMaHWe 0a30BBIX aQJITOPUTMOB OOpaOOTKM YHCIOBOM M TEKCTOBOH
uHbOpMaIMK (3aNIUCh YMCET B TMO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEN B 3aJ]JaHHOM JUana3oHe, 00paboTka MHOTOPA3PSAHBIX HETBIX
4uCell, aHAJIN3 CUMBOJIBHBIX CTPOK U APYTHX), aJATOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpEeNesTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOPUTMOB
(cyMmMupoBaHUE D3JIE€MEHTOB MAacCHBa, COPTHPOBKAa MaccHBa, IepeOopHbIe
aJITOPUTMBbI, IBOMYHBIA MOUCK) U NPUBOAUTH MPUMEPHI HECKOJIBKHUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIa/ICHUE YHUBEPCAIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOI'O YPOBHS
(Python, Java, C++, C#), mpexacraBieHUsMH O O0a30BBIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YINPABISAIOIINE
KOHCTPYKI[MM, YMEHHE OCYLIECTBIATh AaHAIN3 NPEIJIOKEHHONM IpOrpaMMBbI:
OMPENENATh PE3YIAbTaThl pabOThl MPOTrpaMMbl IIPU 3aJaHHBIX UCXOJIHBIX JAHHBIX,
ONpeNeNATh, MPU KAKUX HUCXOAHBIX JAHHBIX BO3MOKHO MOJYYEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JIaHHBIE, KOTOPbIE MOTYT MPUBECTU K OUIMOKE B padorte
pPOrpaMmsl, (POPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaTb CTPYKTYPUPOBAaHHbIE  TEKCTOBBIE JTOKYMEHTBl U
JEMOHCTPALlMOHHBIE MAaTEPHUAIIBI C UCIOJIB30BAaHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCHOJIb30BaTh 3JIEKTPOHHBIE TAOIUIBI Il aHAJIN3a, MPEACTABICHUS
u  0o0pabOTKM  AaHHBIX  (BKJOYAas  BBIYUCIEHHE  CYMMBI,  CPEIHETO
apu(pMeTH4ecKoro, HauOOJBLIET0O W HAUMEHBIIEr0 3HAYEHWM, pelIeHue
YpaBHEHHM, BBIOOp ONTHUMAIBHOIO pEUIeHUs, NMoA00p JUHUM TPEHJa, pelIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenus kypca UHGOpPMATHKU YriyOJeHHOro ypoBHs 6 11
Knacce 00ydarouuMucs  OyayT  JIOCTUTHYTHI — CIEAYyIOIIHE  MpeAMETHbIC
PE3YJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JIOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOAUpOBaHUE cooOIeHni (TmpeuKCHbIE KOJbI), MCIOIb30BaTh MPOCTEUIINE
KOJIbl, KOTOpPbIE TTO3BOJISIIOT OOHAPYKUBATh U UCIIPABISATH OMIMOKU MPH Tepenaye
JAHHBIX, CTPOUTH KOJI, 00ECIEUMBAIOIINA HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOI0
JUIMHY COOOIIEHHsS TPH HW3BECTHOW YACTOTE CHUMBOJIOB, TOSICHATH TPHUHIIMITBI
paboTBI IPOCTHIX AJITOPUTMOB CXKATUS JaHHBIX;

YMEHUE pelaTh aJrOpUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAIU30M Trpados
(3a1aun  MOCTPOEHUs ONTHMMAJIBHOTO NYTH MEXAy BeplIMHamMu Trpada,
ONpENENeHNs]  KOJIMYECTBA  PA3NIUYHBIX  IIyTeM  MEXAYy  BEpIIMHAMHU
OpPUEHTUPOBAHHOI'O AIMKIMYECKOTo rpada), yMEHHE HCIOJb30BaTh JAECPEBbs MpPU
aHaJlu3€ W TOCTPOEHUU KOJOB U JJIs MPEJCTaBICHUS apUPMETHUECKUX
BBIPQKECHUI, IIPU PELICHUH 3a]1a4 IIOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPBI 110 33JJaHHOMY aJIrOpUTMYy, pa3padbaTbiBaTh 1 0OOOCHOBBIBATh BBIMTPHIIIHYIO
CTpPaTEruio Urpsl;

yMeHHE pa3pabaTbiBaTh W pEaJM30BbIBATH B BHUAE Hporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJB30BaTh B MPOrpaMMax JaHHbBIE Pa3jIM4HbIX THUIIOB C
Y4E€TOM OrpaHMYEHUH Ha JUANa30H MX BO3MOXHBIX 3HAYECHHM, NPUMEHATH NPHU
pELICHNH 3a/1a4 CTPYKTYPHI JaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OUYEPEAH, I€PEBDA),
UCIIOJIB30BaTh 0a30BblE ONEPALMM CO CTPYKTypaMH JaHHBIX, IPUMEHSTH
CTaHJApTHbIE U COOCTBEHHBIE MOANPOTrpaMMBbI sl 00paOOTKH YHCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh IMpHU pa3paboTke mporpamMm OHOIHOTEKU
MNOJIMpPOrpaMM, 3HaTh (PYHKUIMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpebl pa3pabOTKH, YMEHHE UCIIOJIb30BaTh CPEJICTBA OTIAJAKU IPOTrPaMM B
cpelie MporpaMMUpPOBAHMSI, YMEHHE TOKYMEHTUPOBATh IPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMHU O 0a3ax MaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3JaHusi M pPabOThl C HUMH, YMEHHME HCIOJIb30BaTh TaOJIUYHBIE
(pensanroHHbIEe) 0a3bl TaHHBIX (COCTABIATH 3aMpPOChl B 0a3ax JTaHHBIX, BHIOIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e NaHHBIX, HANOJHATh pa3paboTaHHylO 0azy
JTAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJb30BaTh KOMIBIOTEPHO-MaTeMaTUUECKIUE MOJCIH JIJI aHAJIu3a
O0OBEKTOB M TMPOIECCOB: (HOPMYIHPOBATh II€Ib MOJICTUPOBAHUSA, BBHITIOJIHITD
aHaJgu3 pPe3yJbTaTOB, TMOJIYYEHHBIX B XOJI€ MOJCIMPOBAaHMS, OIEHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTaBIATh
PE3yJIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHHE OpPraHU30BBIBaTh JUYHOE WH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHMEM PA3JIMYHBIX CPEJICTB IMH(PPOBBIX TEXHOJOTHH, TOHUMaHHEC
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, HHQPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHWE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOKHOCTEH W OTPaHUYCHHS
MPUMEHEHHSI TeXHOJIOTUH HCKYCCTBEHHOTO WHTEUICKTAa B PA3JIMYHBIX 00JIaCTHX,
HaJU4Me TPEJCTABICHUN O Kpyre peniaeMplx 3a7ad MAIIMHHOTO OOy4eHUs
(pacmo3HaBaHusl, KilacCU(PpUKAIIMU U MPOTHO3UPOBAHUS) HAMYUE TPEACTaBICHUN
00  HCMONB30BAaHWM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne n/m P Kontpoabubie | Ilpakrnueckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
Paznen 1. [ludpoBasi rpaMOTHOCTH
11 Kommnrerorep - yauBepcallbHOE YCTPOMCTBO 6
' 00pabOTKH JaHHBIX
12 [TporpammuOe oOecrieueHme 6
1.3 KowmnbroTepHsie cetn 5)
14 Nudopmanrionnas 6e30macHOCTh 7 2
Hroro mo pazneny 24
Pa3nen 2. TeopeTuueckue 0OCHOBbI HH(POPMATHKH
[IpencraBnenue nHGOpPMAIHH B
2.1 PeAt dopman 19 2
KOMITBIOTEpE
2.2 OcCHOBBI AJITE€OPHI JIOTHKH 14
2.3 Kommnwrorepnas apudmernka 7
Wroro no pazneny 40
Paznen 3. AnropurMsl M IPOrpaMMHUPOBaHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenioMorarenbHble anropuTMbL 8 2
3.3 YucneHHbIe METOIBI 5 3
Anroput™bl 06pabOTKN CHMBOJIBHBIX
34 P P 5 1

JaHHBIX




3.5 Anroput™bl 06pabOTKH MacCUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
41 O06paboTKa TEKCTOBBIX JOKyMEHTOB 6 2.5
4.2 AHaM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 21.5




11 KJIACC

KoumuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoasubie | Ilpakrnueckue (wucbp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0CHOBbI HHPOPMATHKH
WNudopmanms u nHHOpMaAIIMOHHEIE
11 opmart dopman 10 25
TIPOIIECCHI
12 MonenpoBaHue 8 2
Hroro mo paznmeny 18
Paznen 2. AnropurMsl M IPOrpaMMHUpPOBaHUe
2.1 DIIEeMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOrPaAMMHPOBAHUS
Hroro mo pazneny 50
Pa3nen 3. UndopManmoHHbIe TEXHOJIOT UM
31 KommnbrorepHO-MaTemMaTuueckoe 3 5
' MOJICTUPOBAHUE
3.2 Ba3e1 jaHHbBIX 10 4
3.3 Be6-caiiTel 14 4
3.4 KomnsrotepHas rpaguka 8 3.5
3.5 3D-mozpenupoBanue 8 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrponbtibie | Ipaknirieckie H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI pecypens
TpeGoBanust TEXHUKHN O€30MACHOCTH U
1 TUTHEHBI ITpU paboTe C KOMIIBIOTEPAMH U 1
JPYTMMHU KOMIIOHEHTaMHU U(GPOBOTO
OKpPY>KEHUS
9 [IpunH1MIBI pabOTH! KOMIIBIOTEPOB U 1
KOMITbIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMU C TIOMOIIBIO IIUH. 1
KoHTpoJuiepbl BHEHIHUX YCTPONCTB
4 ABTOMaTHYECKOE BHITIOJHEHUE TPOTPaMMBI 1
MIPOLIECCOPOM
OnepartuBHas, IOCTOSIHHAS U
5 JOJrOoBpeMeHHas nmaMstb. KoHTposepbl 1
BHEIIHUX YCTpoHcTB. [Ipsamoit nocTym k
namsTH
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUHI
IIporpammuoe obecrieuenue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
8 CucteMHO€ IporpaMMHOE 0OecTieyeHHE. 1

OHepaL{I/IOHHHC CUCTCMBI




Yrunutel. JIpaiBepsl yCTPOUCTB.

o [TapamiensHOE IpOrpaMMHUpPOBaHUE

10 WucTannsamus u IeNHCTATUTSIITIS
MIPOrPAMMHOTO OOeCTICUeHUS
@aiisioBbie cuctemsl. [IpuHIHIIBI

1 pa3MenieHus] © UMEHOBaHUS (DAIIIOB B
noJyiroBpemMeHHoM namsatu. [11a6mons! mis
onMcaHus rpymn (aiaos
3akoHoaTtenbcTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpUHIHIIBI TOCTPOCHHMS ¥ allllapaTHBIC

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Pasnenenune |P-cetn Ha moceru ¢
MTOMOIIBI0 MACOK MOJICeTen

16 CereBoe aIMUHUCTPUPOBAHNE
Bunpl nearenbHocty B cetn MIHTEpHET.

17 Cepsucsl MaTeprera. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCITYTU

18 HNudopmanrionHas 6€30macHOCTh

19 BpenonocHsle nporpaMmHoe obecrieueHme
U METO/1bl OOpPBOBI ¢ HUM

20 [IpakTudeckas pabora mo reme
" AHTMBHpYCHBIE TIPOTPaMMBbI"

21 Opranuzanus JMYHOTO apXUBa

uHpopmanuu. PesepBHoe KomupoBaHue.




[TaposbHas 3amura apxusa

22

HIndpoBanue qaHHBIX

23

Aunroputm mmmdposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora no reme
"[llndppoBanue naHHbIX"

25

WNudopmanus, 1aHHbIE ¥ 3HAHUSL.
HNHubopmanmoHHbIe TPOIIECCH B TPUPOJIE,
TEXHUKE U 0OIIIECTBE

26

HerepBIBHI)Ie U JUCKPETHBIC BEJINYHUHBI U
curHaibl. HeoOXoauMOCTh TMCKpeTH3auu
nHpOpManuu, MpeaHa3HAYECHHOM /IS
XpaHeHHUsI, epeiaur 1 00pabOTKH B
UQPOBBIX cUCTEMax

27

JIBonuHo€ KOaupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOILIEHUH, 3aTTUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoenune olHO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TTIOMOIIIBIO JIEPEBa.
I'pad An. A. MapkoBa

29

EauHMIIBI ©3MEPEHUS KOJIMYeCTBa
nHpopManuu. AndaBUTHBIN TOAXO] K
OIICHKE KOJIMYeCTBa HHPOPMAITTT

30

CHucTEeMBI CUHCIICHHS

31

IlepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHS B IPYT'YIO

32

I[BOI/IHHEUI, BOCbMCpHUYHAA U




MeCTHAAUATCpUIHAA CUCTCMbI CHHUCJICHUS,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
MeCTHAAUATCpUIHAA CUCTCMbI CHHUCJICHU S,
CBs3b MCXKJY HUMU

34

HBOI/I‘-IHZUI, BOCbMCpHUYHAA U
meCTHaAUAaTCpUIHasA CUCTEMbI CHHUCIICHU S,
CBs3b MCXKJY HUMU

35

ApudmMeTrnueckue oneparuu B
MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

36

TponuHas ypaBHOBEILIEHHAs CUCTEMA
CUMCIICHUS

37

,Z[BOI/ILIHO'Z[GCSITI/ILIHEUI CUCTEMA CHHCIICHUA

38

KoaupoBanue TeKCTOB

39

PactpoBoe koaupoBaHue n300paxeHmit

40

[IpakTrueckas pabora 1mo Teme
" TuckpeTrunzamus rpaguaecKoi
nHpopmarmn"

41

LIBeToBbie Mosieu. BekropHoe
koaupoBanue. Dopmarsl (haitnos.
Tpexmepnas rpaduka. OpakTampHas
rpaduka

42

Konuposanue 3Byka. OueHka
MH(OPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALNU U Pa3psIAHOCTU
KOJIUPOBaHUs

43

[IpakTuyeckas pabora no Teme




"JluckpeTuszanus 3ByKoBoi nHpopmaun"

44

OcHOBBI areOphl JIOTHKH

45

Jloruveckwe oreparuu. Ta0mIbl
NCTUHHOCTH

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOXKJeCTBA. JI0Ka3aTeIbCTBO JTOTHYECKUX
TOXJIECTB C IOMOIIBIO TAOJIUI] UICTUHHOCTH

47

[IpakTnueckas padota 1o Teme
«[TocTpoenue u ananu3 TadnMIl
HWCTUHHOCTH B TAOJIMYHOM IPOIIECCOPEN

48

Jlornueckue omnepalyy U oneparuy Hal
MHOKECTBAMHU

49

Jlornueckue omnepayy U oreparuy Hal
MHOKECTBAMHU

50

3aKoHBI aNreOphl IOTUKU. DKBUBAJICHTHBIC
peoOpa30BaHUsl JOTHUECKUX BBIPAKEHUIM

51

Jloruueckue ypaBHEHHS U CUCTEMBbI
ypaBHEHUM

52

Jlornueckne (GyHKIHUHU. 3aBUCUMOCTH
KOJIMYECTBAa BO3MOXKHBIX JIOTHUECKUX
(GYHKIHI OT KOJIMYecTBa apryMeHTOB.
[TonHbIe cucTEMBI TOTHUECKUX PYHKIIUN

53

Kanonunueckue GpopMbl JOrHYECKUX
BbIpaykeHUi. COBEpLICHHbBIE
JM3bIOHKTUBHbIE U KOHbIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
MIOCTPOEHHSI MO TAaOJIMIIe HCTUHHOCTH

54

Jlormyeckue 3JeMeHThI B COCTaBe




KOMITbIOTEpA

55

Tpurrep. Cymmarop. MHoropaspsiasblit
CyMMarTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluCch JOTUYECKOTO
BBIPAXKEHU I10 JIOTHYECKOU CXeEME

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

HpeIICTaBJ'IeHI/IC ICJIbIX YHUCCII B ITaMATU
KoMmmbioTepa. OrpaHHYEeHHOCTD TMara3oHa
YUCCII TP OTPAaHUYCHUN KOJIUYCCTBA
pa3psaoB. [lepenonnenue pa3psHOi
CCTKU

59

be33HakoBbIE M 3HAKOBBIC JTAHHBIE.
3HAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KO OTPUIIATEIbHBIX
qucen

60

[To6uToBBIE JTOrHUECKUE ONIEPALIUH.
Jlornueckuii, apupmMeTHIECKUN 1
LUUKIUYECKUI CIBUTH

61

[[IudpoBanmEe ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'IeHI/Ie " XPpaHCHUC B IIaMATHU
KOMIIBHOTEPA BEIICCTBECHHBIX YUCCIT

63

Brinmoanenue onepaunﬁ C BEIICCTBCHHBIMU
qucCjIaMH, HAKOIIJICHUC OIINO0K npu
BBIYUCJIICHHUAX

64

[IpakTudeckas pabora no reme «M3yuenue




mopaspaaHoro MalmuHHOTO IMPCACTABJIICHUA
I ECIbIX U BEHICCTBCHHBIX YUCCII»

65 AHaH3 arOPUTMOB 1
Dransl penieHus 3a/1a4 Ha KOMITBIOTepe.

66 WHucTpyMeHTambHBIE CPEICTBA! 1
TPAHCIIATOP, OTIATIUK, TIPOPHITUPOBIIAK
Cpena nporpammupoBanus. Kommuisius

67 Y UHTEPIIPETAIHUS TPOTPAMM. 1
Bupryansasie Mamnsbl. IHTErprpoBaHHas
cpena pa3paboTKu

68 MeToTbI OTJIAJIKK TTPOTPaMM 1

69 TUIBI TEpEMEHHBIX B S3bIKE 1
MIPOrpaMMHPOBAHUS

70 O06paboTKa 1ETBIX YHCET 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaifHble U TICEBIOCITYYaliHbIC YHCIIa 1

73 BetBnenus. CrnoxHbIe YCIOBHS 1

74 uKel ¢ ycaoBuemM 1
Lukibl 0 mepeMeHHOM.

75 B3aumo3zameHsieMoCTh pa3Iu4HbIX BUIOB 1
LIUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEII C 1
HCIOJIb30BAHHEM ITUKJIOB
HaxoxaeHue Bcex mpoCThIX YUCEN B

77 3amaHHOM auana3one [Ipakrudeckas 1 05
pabota o Teme «Penienue 3agad METOI0M '
nepebopa»

78 WNuBapuaHT nukia 1




79

JIoKkyMeHTUpOBaHuUE IPOrpamMm

O06paboTka TaHHBIX, XPAHSIINXCS B

80
(aiimax

81 Paz0uenue 3a1a4un Ha 1MoA3a1a49n
Hcnonp3oBaHue CTaHIapTHON OMOIHOTEKH

82 sI3bIKa MTpoTpamMmupoBanus. [loakmouenne
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
IIPOU3BOIUTENEH

83 [Moamporpammsl (TIporieypsl 1 GyHKITAH )

84 [Toanporpammsl (porieypsl U GYHKIINN)

85 [IpakTnueckas pabota no reme
"PazpaboTtka moamporpamm"
Pexypcus. PekypcruBHBIE 00BEKTHI

86 (bpaxransr). PexypcuBHBIEC IPOLICTYpPHI U
¢byuknun. Mcenonb3oBaHue cTeka s
OpraHHu3aIil PEKypCUBHBIX BHI30BOB

87 [IpakTnueckas pabora o reme
"PexypcuBHBIE OAIIPOTpaMmBbl"

88 Mo 1y/IbHBIN MPHUHITUIT TOCTPOCHUS
porpamm

89 YuciieHHbIE METOIbI

9 [IpakTuueckas pabota o Teme
«YucneHHoe peleHue ypaBHEHU»

o1 Hcnonb3oBaHue TUCKpETU3AINH B
BBIYHCIUTENBHBIX 33a49ax
[IpakTuueckas paboTa mo Teme

92 «[IpubnmxeHHOE BRIYUCIICHUE JITUH

KPHUBBIX U IUIOIIAAEH GUTryp»




93

[Ipaktuyeckas padota o reme «Ilouck
MakcuMyMma (MUHUMYMa) QyHKIIHAN

94

O06paboTKa CHMBOJIBHBIX JTAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MMOJICUET KOJIMYECTBA MOSIBJICHHUI
CHMBOJIa B CTPOKE

95

AnTOopuUTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNE CTPOKH Ha CJI0Ba IO
poOeNbHBIM CUMBOJIAM

96

ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TIOUCK MOJICTPOKU BHYTPH JAaHHOU
CTPOKH; 3aM€Ha HAalWJIEHHOW MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTrueckas paboTa 1Mo Teme
"O06paboTKa CTPOK C UCIIOJIH30BAHUEM
(dhyHKIMIA cCTaHAAPTHON OMOTMOTEKH S3bIKA
MporpaMMHUpPOBaHU"

98

['enepanus cioB B 3a1aHHOM ajidaBUTE

99

MaccuBsl ¥ IOCIIEI0BATEILHOCTH YK CEIL
[IpakTrueckas paboTa 1o Teme
"3amnonHeHue Mmaccusa'

0.5

100

O06001IeHHbIE XapaKTePUCTUKH MAacCHUBa

101

JIMHEeHBIN MOMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [Ipaktuueckas paboTa mmo Teme

"JInHeHBIM MOUCK 3aJaHHOTO 3HAUECHHUS B
maccuBe"

0.5

102

[IpakTryeckas pabota o reme "Ilouck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YUCJIOBOM MaccuBe"

CopTupoBKa 0THOMEPHOTO MacCHBa.
[IpocTbie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas padora no reme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa'
CoptupoBka cnusinueM. beictpas

104 COp-TI/IpOBKa MaccuBa (anropuTm 1 05
QuickSort). IMpaktuueckas paboTa 1Mo Teme
"BeicTpast copTHpoBKa MaccuBa'
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTudeckas paboTa 1o Teme 1 0.5
" JIBOM4HBIN MOKUCK"

106 JIByMepHBIE MaCCHBBI (MaTPHIIBI) 1

107 AnropuT™MBI 00pabOTKH MaTPHII 1

108 Pemrenue 3amay aHannsa TaHHBIX 1

109 CpencTBa TEKCTOBOTO MPoIIeccopa 1

110 KomnwrorepHas BEpcTKa TeKcTa 1
[IpakTrueckas pabora o Teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHICCKUMHU 1 1
dbopmynamu”

112 HNHcTpyMeHTBI pelieH3upOBaHUS 1

113 [IpakTuueckas pabora o reme 1 1
"MHOrocTpaHu4YHbl€ JOKYMEHTHI"
Ob6naunbie cepBuchl. KomnekTiuBHas

114 pabota ¢ nokymeHnTamu. [Ipaktudeckas 1 05
pabota o teme "KosiektuBHast pabota ¢
JOKyMeHTaMu"

115 Ananus naHHbeIX. bonbiue JaHHbIE 1




116

MammnaHaOe 00y4eHue

117

AHanu3 TaHHBIX C TOMOIIBIO AJIEKTPOHHBIX
TaOJIUIL

118

[IpakTnueckas padora no reme "AHanus
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
prldiving

119

[TocTpoenue rpadukoB QyHKITHA.
[IpakTnueckas padota 1o Teme
"HarnsgHoe mpencraBiieHne pe3yibTaToOB
CTaTUCTUYECKOM 00pabOTKH JTaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

120

JIluauu Tpenaa. [Ipaktuueckas pabora no
teme "[logOop nmuHUM TpeHaa,
MPOTHO3HpPOBaHHE"

0.5

121

[Ton6op mapamerpa. [IpakTuueckas padora
1o teme "HucieHHoe perieHue ypaBHEHH
C TIOMOIIBIO MOI00pa mapamerpa”

0.5

122

OnTumu3anus Kak MOMCK HAMTy4IIero
pElICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padorta no teme "Permenue
3a/1a4 ONTUMH3ALUH C IOMOIIBIO
ANIEKTPOHHBIX Ta0HII"

0.5

123

PesepBHOE Bpemst

124

PesepBHOE Bpemst

125

PesepBHOE Bpemst

126

PesepBHOE Bpemst

127

PesepBHOE Bpems

N




128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO HACOB I1O 136 215

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusd

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

KonunuectBo nndopmaryu

AJ'IFOpI/ITMI)I cXXaTuda JaHHBIX

Anroputm Xadpdpmana

[IpakTnueckas padota no Teme "Cxxarue
JaHHBIX C IIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMI)I CXKaTuA JaHHBIX C IIOTCPSAMU.

[IpakTrueckas padota o Teme "Cxxatue

JTaHHBIX ¢ ToTepsimu (anroput™mbl JPEG,
MP3)*"

0.5

CKOpOCTB nepeaadn JaHHBbIX

[TomexoycToHYMBBIE KOJIbI

[IpakTrueckas paboTa 1o Teme
"[TomexoycroitunuBbie KOAbI"

10

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoieiicTBue. CUCTeMHBIN AP PEKT.
VYnpasieHue kak HTHPOPMaLMOHHBIN
npouecc. OOpaTHas CBs3b

11

Mogenu u MOACIIMPOBAHUC

12

I'padsr

13

Pemenue 3anad ¢ momotisio rpagos




14 JepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas pabora o reme "[lonck

16 BBIAI'PBIIIHOM CTPATErMH B UI'PE C IMOJTHOU
uHpopmarmen"

17 CpencTBa UCKYCCTBEHHOI'O MHTEJUIEKTA

18 [IpakTnueckas padora o teme "Cpezncraa
HCKYCCTBEHHOI'O MHTeIeKTa"
dopmanu3aiys MOHATHUS AJITOPUTMA.

19 Mammuna TeroprHra Kak yHuBepcaabHas
Mo/ienb Beraucienuit. Tesnc Yepua—
Trropunra
[IpakTrueckas paboTa 1Mo Teme

20 "CocTaBJeHHE IPOCTON MPOTPAMMBI JJIst
MamuHbl Thropunra"

21 Mamuna [locra

22 Hopmansnasie anropudmer MapkoBa
ANropUTMHUYECKU HEpa3pelMble 3aauu.

23 3agaya octaHoBa. HeBO3MOXHOCTH
aBTOMATHYECKOM OTIAJAKH IPOTpaMM

24 CnoHOCTb BBIYMCIIEHUI
[Touck nmpocThIX Yyncen B 3a1aHHOM

25 JMATNia30HE ¢ TOMOIIBIO AJITOPUTMA
«peteto IparocheHar

26 [IpakTuyeckas pabota no teme "[louck
MIPOCTHIX YKCEN B 33J]aHHOM Jxana3oHe"

97 MHoropaspsIHble [elble Yhcia, 3a1a491

JUTMHHOHN apu(METHKH




28

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIUUCICHUN C
MHOTOPA3pPsIHBIMU YnCIaMH"

29

CrnoBapu (accolluaTUBHBIEC MACCUBBHI,
0TOOpaxeHus ). XAMI-TaOIUIIBL.
[TocTpoenue andaBUTHO-4aCTOTHOTO
cIoBaps JJIs 33IaHHOTO TeKCTa

30

[IpakTnueckas pabora 1o Teme
"[locTpoenue andaBUTHO-YACTOTHOTO
cJoBaps U1 3aJJaHHOTO Tekcra'"

31

AHa.]'H/I3 TCKCTA HAa €CCTCCTBCHHOM SI3BIKC.
Brigenenue nmocineqoBaTenbHOCTEHR 10
mabsony. PerynspHbie BbIpaxeHUs.
YacToTHEIN aHAIN3

32

[IpakTrueckas padora o Teme "AHanus
TEKCTa HAa €CTECTBEHHOM S3BIKe"

33

Crexn. AHanms IIpaBUJIIbHOCTHU CKOOOYHOTO
BBIPAXKCHUA

34

Brruncnenue apugmMernueckoro
BBIPAYKEHUS, 3aIMCAHHOTO B OCT(PUKCHOM

dhopme

35

[IpakTuyeckas paborta o Teme
"Beruncienue apudpmMerndeckoro
BBIPAKEHUS, 3aMMMCAHHOTO B TOCT(PUKCHOM

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpenun s
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTruyeckas pabora no Teme




"Ucnons3oBanue ouepean"

38

[epeBbs. Peanusanus nepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. /[BOnuHBIE
(bunapnsie) nepesbst. [locTpoeHue aepena
IUTSL 33JAHHOTO apHU(PMETHIECKOTO
BBIPAXKCHHUA

39

[IpakTnueckast pabota o Teme
"Ucnonp30BaHue A€PEBHEB IS
BBIYMCIICHUS apUPMETHIECKUX
BBIpaKEHUN"

40

PexypcuBHBIE aTOPUTMBI 00X0]1a IepeBa.
Hcnosib30BaHme CTEKa M OYSPEH JUTS
00xo0/1a iepeBa

41

PexypcuBHBIE aITOPUTMBI 00X0]1a IepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/1a iepeBa

42

AnroputMmsel Ha rpadax. [Toctpoenue
MUHHMAaJbHOT'O OCTOBHOTO JIepeBa
B3BELICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Ipada

43

O6xox rpacda B rimyouny. O6xox rpada B
IUPHHY

44

KonuuecTBo pa3nuyHbIX MyTeH Mex 1y
BEpIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JleflKCTpBI.

46

[IpakTuyeckas paboTa o Teme
"BbIunciienue JUIMHBI KpaTyauinero myTu




MEX]ly BepIIMHAMU Tpada (anroputm
Heiixctpsr)"

47

Anropurm ®@noitna—Yopamia

48

3aiauu, penraemMbie ¢ MOMOIIBIO
ANHAMHUYCCKOI'0 MPpOrpaMMHpPOBAHUA:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas padota 1o Teme
"Borunicienue peKypcUBHBIX (PYHKIINM C
MTOMOIIBIO0 TUHAMUYECKOTO
MIpOrpaMMHpOBaHUS"

50

3amauu, penraemMbie ¢ MOMOIIBIO
JTMHAMHYECKOTO MPOTrPAMMHPOBAHHS:
MOJICYET KOJTUYECTBA BAPUAHTOB

51

[IpakTrueckas padora o teme "Tloacuer
KOJIM4YECTBA BAPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUPOBaHUS "

52

3azlaq1/1, pemacMbI€ C ITIOMOIIBIO
JUHAMHUYCCKOI'0 IIpOorpaMMHpPOBaHUA:
3aJa4u OIITHMHU3alINNU

53

[TonsiTHe o mapagurmMax
nporpamMmmupoBanusi. O630p S3bIKOB
MIPOrpaMMHPOBAHUS

54

[Tonsitie 00 00BEKTHO-OPHUEHTUPOBAHHOM
MIPOrpPaMMHUPOBAHUHU

55

O0bekThI U Knaccsl. CBOMCTBA Y METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIH aHAIN3

57

[IpakTuyeckas pabora o Teme




"Ncmoip30BaHie TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO TTOAX01a
[Ipaktuyeckas padora "Pa3zpaboTka

59 MIPOCTON MPOTPAMMEI C UCTIOJIb30BaHHEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka Kiracca, UCTOJIB3YIOIIETO 0.5
WHKAICYJIAIUI0"

61 HacnenoBanue. [lommopduzm

62 [IpakTnueckas pabora o Treme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpensl ObICTpOI pa3zpabOTKH MPOTPaMM.

63 [IpoexTupoBanue narepderica
TIOJTH30BaTENS

64 [IpoexTupoBanue narepderica
TIOJTIH30BATENS

65 Hcnonp30BaHuE TOTOBBIX YIIPABISIEMbIX
AIIEMEHTOB JUIs IOCTPOCHUS HHTEpdeiica
[IpakTuyeckas pabota o Teme

66 "Pa3paboTka mporpamMmsi ¢ rpapuiIecKumM 1
uHTepdeiicom”

67 N3yueHue BTOPOro s3bIka
MIPOrpaMMHPOBAHUS

68 N3yueHue BTOPOro s3bIka
MIPOrpaMMHPOBAHUS

69 DTanbl KOMIBIOTEPHO-MaTEMaTHIECKOTO




MOJACIIUPOBAHUA

70

JuckpeTruzanus npu MaTeMaTHYeCKOM
MO/ISTUPOBAHUU HEMIPEPHIBHBIX MPOIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTnueckas pabota no reme
"MonaenupoBaHue IBIKEHUS"

72

MonenupoBaHie OHOJIOTHIECKUX CHCTEM.
[IpakTnueckas pabora 1o Teme
"MonaenupoBaHue OMOIOTUUECKUX CUCTEM"

0.5

73

MaremaTudecKkre MOJIETH B YKOHOMHUKE.
BrrancnuTenbHbIe SKCIEPUMEHTBI C
MOJIEJISIMH

74

BepostHocTHbIe MOenu. [TpakTrueckas
pabora o Teme "MmuTtanmoHHoe
MOJEIUPOBAHUE C MOMOUIBIO0 METO/IA
Momnte-Kapno"

0.5

75

KommnbroTepHoe MOIeIipoBaHue CUCTEM
yIIpaBJIeHUS

76

O06paboTka pe3yabTaTOB SKCIEPUMEHTA

77

Tabmuunbie (peNsiiIuoHHbBIC) 0a3bl JAaHHBIX

78

[Touck, copTrpoBka u GUIBTpaIUsL
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpocsl ¢ mapamerpamu. Berancnsemsie
0JIs B 3a1pocax

79

[IpakTuyeckas pabota o Teme "Pabota ¢
rotoBoit 0a30il 1aHHBIX"

80

MHoroTtabanuHble 6a3bl JaHHBIX. THITBI
cBsizell Mexay TabnunamMu. BaemHui




Kir04. LlenocTHOCTh 0a3hl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTA0IMYHOM 6236l
TaHHBIX"

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

83 [IpakTnueckas pabota no Teme "3anpocsl K
MHOTOTa0IM4YHOM Oa3e JaHHBIX"

84 S3bIK yripaBiieHus qaHHBIME SQL
[IpakTnueckas paboTa 1o Teme

85 "VrpaBneHue TaHHBIMHU C IOMOIIBIO S3bIKA
SQL"

86 Hepensitmonnsie 0a3bl JAHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-TIpUIoKEeHUS
[ToHsiTue 0 cepBEepHOM M KIIMEHTCKOU

88 4yacTaX caiTa. TeXHOJOTHUS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTAaTKU

89 OcHoBbl si3p1ika HTML

9 [IpakTuueckas padota o reme "'Co3nanue
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHoBsl si3p1ka HTML

92 OcHoBsl si3p1ka HTML
[IpakTryeckas pabota no reme "Co3nanue
BE0-CTpaHUIIBI, BKIIFOYAIOIIEH

%3 MYIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JAHHBIE, BUJIE0)"

94 OcHoBbI KackaaubIx Tabmui cruieit (CSS)




[IpakTuyeckas pabora o Teme

95 "OdopmiteHre CTPAHUIIBI C TOMOIIHIO 1
KacKaJHbIX Ta0muI cTuiei”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opmbl Ha BeO-CTpaHUIIE

99 [IpakTnueckas padora no teme "O6paboTka 1
TaHHbIX popm"

100 Pazmenenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiyioB Ha caiT
Kanpuposanue. Mcnpasnenue

101 nepcnekTuBsl. I 'ncrorpamma. Koppexums
YPOBHEM, KOPPEKILIHS I[BETA.
OO6eciBeunBaHKE IBETHBIX N300payKCHUIA
BBoja n300pakeHuii c UCMOJIb30BaHUEM

102 Pa3IMYHbIX HU(POBBIX YCTPOUCTB. 05
[IpakTrueckas padota no Teme "OOpaboTKa
uudpoBbeIx Gororpaduit”
Peryms. Pabora ¢ o6nactsamu. OUIbTpEIL.

103 [IpakTrueckas padora o Teme "Perymib 0.5
nudposbIx Gororpadmit"
MHuorocnoiabsie n3oopaxenus. TekcToBbie

104 cinou. Macka cnosi. Kananel. Coxpanenue
BBIZICTIEHHOM 00JacTH

105 [IpakTndeckas paboTa Mo Teme 1
"MHorocnoitHbie n3o0paxenus"

106 [ToaroToBka MITIOCTpAIIUi TSl BeO-CalTOB. 05

[IpakTuyeckas paboTta Mo Teme




MMHUPOBAHHBIC U300PAKCHUA
"AH 6 "

Bekropnas rpaduka. Bekropusanus

107 . 1
pPacTpOBBIX U300paKeHUN

108 [IpakTnueckas padora no reme "BekropHas 1
rpaduka”

109 [TpUHIHUIIBI TOCTPOCHHUSI M PETAKTHPOBAHUS 1
TPEXMEPHBIX MOJIeei

110 [Ipaktuueckas padbora o teme "Co3zganue 1
MPOCTBIX TPEXMEPHBIX MOjienen"”

111 Cerounbie Mogenu. Marepransl 1

112 [IpakTuueckas padota o Teme "CeTouyHble 1
monaenn"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHUS. 1
Kamepsi

114 [IpakTrueckas paboTa o reme 1
"Penpgepunr"

115 AmmutuBHBIE TexHOJI0THH (3D-1prHTEPHI) 1

116 [TonsiTue o BI/vIpTyanLHoﬁ pEabHOCTH U 1
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHOE Bpems 1

118 PezepBHOE Bpems 1

119 PezepBHOE Bpems 1

120 PeszepBHOe Bpemst 1

121 PeszepBHOe Bpemst 1

122 PeszepBHOe Bpemst 1

123 PeszepBHOE Bpemst 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O 136 365

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O UHO®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OFPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K TPEAMETHBIM Pe3yJbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3oBaHus

1.

3namo (nonumams)

11

[lonumaHne OCHOBHBIX MPHUHIIMIIOB YCTpOMcTBAa M (DYHKIIMOHHUPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHH; BlIaZleHHWE HaBbIKaMH pabOThI C
OTIEpPAallMOHHBIMM CHCTEMaMH U OCHOBHBIMH BHJAaMH HPOTPAMMHOIO
obecriedeHus s pemleHuss y4eOHBIX 3a7ady [0  BBIOpaHHOM

cHenaIn3aiun

1.2

Hamnume mnpencraBnenuii 0 0a30BBIX MPHUHIMIIAX OpPraHW3ald |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

ITornnmanne OCHOBHBIX MMPUHIOUIIOB AJHUCKPETU3ALUNU Ppa3IMYHBIX BHI0B

nHpopmarmu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOM MU TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TIO3WIMOHHOW CHCTEME CUHCIICHUS,
JETTUMOCTD TIeTIBIX YHCEN;, HAaX0XKJICHHE BCEX MPOCTHIX YHCEN B 33JJaHHOM
IManazoHe; 00pa0OTKa MHOTOpa3psIHBIX LENbIX YHUCEN; aHaJIu3

CUMBOJIbHBIX CTPOK M JIPYTHX), aITOPUTMOB MIOMCKA U COPTUPOBKU
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3HaHne (bYHKHHOHaJ'IBHBIG BO3MOXHOCTH HHCTPYMCHTAJIBbHBIX CpPCIACTB

cpenbl pa3paboTKu

1.6

Bnagenue OCHOBHBIMH CBEIACHUSIMU O 0azax JaHHBIX, HUX CTPYKTYpEC,

CpeacTBax Co3gaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OI‘paHI/I‘leHI/Iﬁ TEXHOJIOT Ui HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaJINn4uc HpeHCTaBHCHHﬁ 00
HCIIOJIb30BaHNUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJIOT Ui B Pa3IMIHBbIX

npogeccuoHaIbHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIKIOIIMM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'0 HATYpPaJIbHOTO YHUCJIa B PA3JIMYHBIX CUCTEMaAX
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHI/1${ JOTNMYCCKUX BLIan(eHHﬁ,
HCTIOJIb3YA 3aKOHBI am“e6p1>1 JIOTUKH,; OIPCACIIATH KpaTqaﬁmnﬁ nyTb BO
B3BCHICHHOM T pa(l)e n  KOJIUYCCTBO HYTCﬁ MCXKY  BCpHIMHAMU

OPUCHTHPOBAHHOT'O AlTUKIIMYCCKOTIO T] pa(ba




Ymemo

2.1

YMeHrne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOJCTUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIIMPOBAHUS,
OLCHUBATbL AACKBATHOCTb MOJCIN MOIACIMPYEMOMY OG’I)CKTy NI

MPOLECCY; TPEACTABIIATH PE3YJIbTATHI MOJAECIUPOBAHUS B HArJISAIHOM BHJIE

2.2

YMmenne KiaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajiW3a JIAHHBIX
(mporuo3upoBaHue, KJ1accupuKanys, KJIacTepu3aLus, aHaIMu3
OTKJIOHEHUI1); MOHUMATh IOCJIEA0BATEILHOCTh PELICHHs 3a7ay aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KayecTBa JaHHBIX,
BbIOOp W (WIM) TIOCTpPOEHHE MOJIENH, MpeoOpa3oBaHUE JaHHbBIX,

BU3yalIn3alusd JaHHBIX, MHTCPIIpECTAllUA PE3YJIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINA 00bEM TEKCTOBBIX, I'padUUECKUX
Y 3BYKOBBIX JIAaHHBIX MIPH 3aJJaHHBIX IMapaMeTpax AUCKpeTU3aluu. Y MeHUe
OTIPENeNIATh  CPEIHIOI CKOpPOCTh Iepeladd  JIaHHBIX, OIIEHHUBATh
W3MEHEHHE BPEMEHM IMepelaud Mpu H3MEHEHHH HH(OPMAIMOHHOIO

00BbEMa TaHHBIX U XapaKTePUCTUK KaHalla CBS3U

2.4

YMeHue CTpouTh KOJ, OOECHEeuMBAIOIIMNA HAUMEHBIIYI0 BO3MOXKHYIO

CPEHION0 JJIMHY COOOIICHHS TIPH U3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue uCnoib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3aMMCHU YMCEeNl, aJrOPUTMbI MOCTPOCHMS 3alUCH 4YHCIa B MO3UIIMOHHOM
CUCTEME CUHCJICHHs C 3aJaHHBIM OCHOBAHHMEM U TOCTPOEHUS 4YHCIa IO
CTpOKe, cojepxalleil 3amuch STOr0 4YHciIa B TO3UIIMOHHOM CHCTeMe
CUMCIICHMS C  3aJlaHHbIM  OCHOBAaHHEM;  yMEHHE  BBINOJIHATh

apI/I(bMeTI/ILIeCKI/Ie oIepanuu B IIO3UIMUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOuTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTHUBHOW H
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; UCCIIEJIOBaThb OONAacTh HCTUHHOCTH  BBICKAa3bIBAHMUS,

COACPKALICTO IEPEMECHHDBIC, PCIIATh HCCIIOKHBIC JIOTHYCCKNEC YPABHCHUA

2.7

YMeHue pelaTh aNrOpUTMHUECKHE 3a/adM, CBSA3aHHBIE C aHAJIU30M
rpadoB (3aaud MOCTPOEHHsS] ONTHUMAJIBHOTO MYTH MEXIY BEpLIMHAMHU
rpacda, onpeneneHusl KOJIMYeCcTBa Pa3IMyHbIX MyTeH MeX]y BepIIMHAMHU

OPUCHTHPOBAHHOT'O alTUKIIMYICCKOT'O rpa(ba)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHATIU3C U MMOCTPOCHUHN KOJOB U JIA
MMPEACTaBJICHUA apI/I(bMeTI/I‘-IeCKI/IX BBIpa)KeHHfI, IIpu peUICHUU 3a4av
IOouCKa U COPTUPOBKHU; YMCHUC CTPOUTHL ACPCBO HUIPBHI MO 3adAaHHOMY
AJIITOPUTMY, paBpa6aTBIBaTL 1 00OCHOBBIBATh BBHIUT PBILIHYIO CTPATETUIO

UTPbI




2.9

YMmenue AHAJIM3UPOBATE  AJITOPUTMBI  C  HUCIHOJIb30BAHUCM Ta6JII/II_I
TPACCUPOBKU; OIPCACITIATH 0e3 HCIOJIL30BaHUS KOMIIBIOTCpa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HECJIOXHBIX IIPOTI'paMM, BKIIIOYAIOMIUX IUKJIIbI, BETBJIICHUA U

noAnporpaMmsal, IpH 3alaHHBbIX HCXOAHBIX JaHHBIX

2.10

YMeHue omnpenensTh CI0XKHOCTh H3y4aeMblX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE AJIEMEHTOB MacCHUBa, COPTUPOBKA MAcCHBa,
nepeGOpHbIE AITOPUTMBI, JIBOMYHBINA IOMCK) W TMPUBOAUTH IPUMEPHI

HECKOJIbKHX aJIrTOPUTMOB pa3H0171 CJIOKHOCTHU [JIA pCIICHUA OHHOﬁ 3aga4yu

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM  S3BIKOM  IMPOrpaMMHPOBAaHHA BBICOKOTI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npeacraBienusiMu o 0a30BbIX
TUIIaX JAHHBIX W CTPYKTYpaxX MJAaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHLIC
YIPABIAIOIIAE  KOHCTPYKLHH; YMEHUE OCYILECTBIATH a”anus
MPENIOKEHHOW  MpOrpaMMbl:  ONPEAENsATh  pe3ylbTaTbl  pabOThI
IporpaMMbl IIpU 3aJaHHBIX HCXOAHBIX JAHHBIX; OIPCACIIATH, IPU KaKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJIYYCHUC YKa3aHHBIX PE3YIbTATOB,
BBISIBJISITh JIAHHBIE, KOTOPblE MOTYT HIpPHUBECTH K oOmuOke B paboTte
nporpaMMbl;  (GOPMYyIUpPOBATH  MPEAJIOKEHUS [0  YIAYYIIEHHUIO

MPOrPaMMHOTO KO/a

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM  JUII  M3YYCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX IMOCIIEI0BATEIILHOCTEH
M MacCHBOB: TPEICTaBJICHHWE 4YHCIa B BHIC Ha0oOpa IPOCTHIX
COMHOKHUTEJICH; HAaX0XJICHUE MAaKCUMAIbHOW (MHUHHMAJIBHOW) IHQPHI
HATYPAJIBHOTO YHMCIIA, 3aIUCAHHOTO B CUCTEME CUMCIICHHSI C OCHOBAHHUEM,
He mpeBblmaromuM 10; BbIYKCICHUE OOOOIICHHBIX XapaKTEPHCTUK
JJIEMEHTOB MAacCHBa WJHM YHUCIOBOM TIOCIEIOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETUYECKOr0, MHHHMAJIbHOTO U
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJUYECTBA DJIEMEHTOB, YJIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY OJIIEMCHTOB MAacCHBA, yMCHHE
UCIOJIb30BaTh B TPOTpaMMax [aHHBIC pa3jIMYHBIX THUIIOB C YUYETOM
OTPaHWYCHUN HAa JMara3oH WX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH IMPH
pellIeHrH 3a7ay CTPYKTYpPbI JAHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEeH,
JIepeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMEBI LIS
00pabOTKM YUCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOIB30BaTh MPH
pa3paboTKe mporpaMM OMOTMOTEKH MOIIPOTPaMM; YMEHHUE UCIIONB30BaTh

CpeACTBA OTJIAAKH IPOTpaMM B CpCAC MpOrpaMMUpOBaHUSA

2.13

YMmenue HCIIOJIb30BaTh SJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHajin3a,

OpCACTaBJICHUA U 06pa60T1<1/1 JaHHBIX (BKJ’IIOLIaSI BBI60p OIITUMAJIBHOI'O




pelieHus, Moa0op JWMHUM TPEHJA, PEIICHHWE 3aaad MPOTHO3UPOBAHUS);
YMEHHE HCIOJIb30BaTh TaONWUHBIC (PENSIUOHHBIC) 0a3bl JAHHBIX M

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBATh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJBb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHE BO3MOXHOCTEH UU(QPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yciyr, Tu(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbIX HA EI'D
IO UH®OPMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

Hudposast rpaMOTHOCTH

11

OcHOBHbIE TEHJICHIIMM Pa3BUTHUS KOMIIBIOTEPHBIX TeXHOIOrui. [lapamiensHbie
BbIUKcIeHUs. MHOronpolieccopHbie cucteMbl. PacnipenencHubie

BBIYUCIIUTENBHBIE CUCTEMBI 1 00pa00TKa OOJIBIITUX TaHHBIX

1.2

[IpuHIUIBI TIOCTPOCHHUS W alMapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CEeTeH.
CereBbie mpotokosibl. Cerb WHTepHer. Agpecanuss B cetu VIHTepHeT.
IMpotokoner creka TCP/IP. Cucrema momenusix umeH. Pasnmenenue IP-cetn Ha

MOJICETH C MOMOIILIO0 MACOK IT0ICeTeH

1.3

QaitnoBas cuctema. Ilouck B ¢aitnoBoil cucreme. [IpuHIMNIBI pazMerieHus u
MMEHOBaHUs (aiiiioB B joiaroBpeMeHHoi mamstu. [11aGmoHbI mys ommcaHus

rpynn (aiaos

14

CKOpOCTI) nepeaadun JaHHBbIX. 3aBHUCHMOCTh BpPEMCHU nepeaadyu oT

nH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTHK KaHalla CBA3H
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[udpoBanmne nanupix. CuMMeTpUUHbIE W HecuMMeTpuuHble mudpel. [udps
npoctoit 3amensl. [ludp Lezapsa. ludp Bwxkenepa. Anroputm mmdpoBaHUs
RSA

1.6

Kopp1, mo3Bosisitoniue oOHapyKUBaTh U UCIPABIIATH OMINOKM, BOSHUKAIOUIUE ITPU
nepenayde AaHHbiX. Pacctosinne Xsammunra. KoaupoBaHue ¢ mOBTOpeHHEM OUTOB.

Koapr XomMunra

TeopeTnueckre 0CHOBBI HH(POPMATUKI

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCPHLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO ACKOIUPYCMBIX KOJOB C IMOMOMIBIO

JepeBa

2.2

Teopernueckue nOAXOAbl K OLEHKE KosimdyecTBa HH(popManuu. EauHuisi
U3MEpEeHusi KojauuecTBa HHGpopManuu. AJQaBUTHBIM MNOAXOA K OLIEHKE
KoindyectBa MHGpopMarmu. 3akoH aAIUTHBHOCTH HHpopmauuu. Dopmyna

Xapriu. Uadopmarus u BeposTHOCTb. Dopmyina IllenHoHa

2.3

CucTteMbl CUHCIICHUSA. Pa3BépHYTa$I 3alucChb MCIbIX H ,Z[pO6HI>IX YyucCccli B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBoiicTBa MO3UILIMOHHOMN 3allUCH YHCJA;
KOJIHNYCCTBO I_II/I(bp B 3alMCH, IpHU3HAK JCJIMMOCTU YUCJIa HA OCHOBAHHUEC CUCTCMBbI
CUHCJICHUA. AJIFOpI/ITM nepeBoJa nejioro yucia nu3 P-u4HO# cUCTEMBI CUMCIICHUS

B OCCATUYHYIO. Anr OpUTM IIEPCBOJA KOHEUHOM P-munoii IIp06I/I B ACCATHYHYIO.




AJTOpUTM MEpeBOJia LEJIOr0 YUCiIa U3 JIECATUYHOMW CHCTEMbl CUUCIeHUs B P-
nunyto. IlepeBon koHeuHOW necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U LIECTHAAUATEPUYHAS CUCTEMbI CUMCIIEHUS, CBSI3b MEK/1y HUMH.

ApudmeTrueckue onepanyy B MO3UIHOHHBIX CHCTEMaX CUUCIICHUS

2.4

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CHUCIICHUA. I[BOH'—IHO-IICC?ITI/I'-IHB,H cucreMa

CUHCIICHUA

2.5

Komuposanue tekcroB. Koauposka ASCII. OgnoOaiiTHble KoanpoBku. CTaHnapt
UNICODE. Komuposka UTF-8. Ompenenenne wuHbOpMannoHHOTO 00bEMa

TEKCTOBBIX COOOIIEHUI

2.6

Koaupoanue nzobpaxenuil. OrieHka HHPOPMAIMOHHOTO 00beMa rpaduyecKux
JaHHBIX IPH 3aJaHHBIX pa3pClICHUNU U rny61/1He KOJUpPOBaHWA 1BETA. L[BGTOBI:IG
mozenu. KonupoBanue 3Byka. OneHka MH(OPMAMOHHOTO O00BbEMa 3BYKOBBIX

JaHHBIX ITPU 3aJaHHBIX YaCTOTE JUCKPETHU3AIWU U PA3PATHOCTH KOAUPOBAHHA

2.7

Anrebpa goruku. [lonstue BbicKa3biBaHMs. BbickasbiBaTenbHble  (POPMBI
(mpenukaTsl). KBaHTOpHI CylIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmumpl HCTUHHOCTH. Jlormueckue BBIpaKEHUS.
Jlormueckue ToxkecTBa. Jlornyeckue onepanny U onepany HaJ MHOKECTBaMH.
3akoHbl anreOphpl JIOTMKU. OKBUBAICHTHBIE MPEoOpa3oBaHMs JOTMYECKUX
BhIpakeHU. JIornueckue ypaBHEHHUS U CUCTEMbl YPaBHEHUU.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apryMEHTOB.

Kanonunyeckue Gpopmbl JIOTUYECKUX BbIPaKEHUN

2.8

COBepH_IeHHBIe JHU3BbIOHKTHBHBIC KOHBIOHKTHBHbBIC HOPMAaJIbHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS T10 Ta6n1/1ue HNCTHHHOCTH

29

Jlormueckue 9JeMEHTHl B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
Muoropa3psaubiii cymmaTop. [loctpoenne cxem Ha JIOTUYECKUX DJIEMEHTax I0
3aJJaHHOMY JIOTHYECKOMY BBIPKEHHUIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM CXeMe

2.10

Mogenu u MOJCIUPOBAHUC. ]_[eJ'II/I MOJCIUPOBAHUAA. AI[CKBB.THOCTB MOACIHN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI INPUKIAAHBbIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yJIbTaTOB MOJACINPOBAHNA B BUJIC, y,H06HOM AJI1 BOCIIPUATHA

yenoBekoM. ['paduueckoe npeacraBneHne JaHHBIX (CXEMBbI, TAOIUIIBI, TPApUKN).

2.11

[IpeacraBnenne uenbIX 4YHCEN B NaMATH KoMIbioTepa. OrpaHuyeHHOCTb
JIMara3oHa 4Yucel IpU OrpaHMYEHHUM KojmuecTBa paspsanos. llepenosiHenue
pa3psiiHOM ceTKu. be33HakoBbIe U 3HAKOBBIE JTaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTEBHBINA KOJI OTPULIATENIBHBIX YUCE.

[TobutoBbie noruueckue omnepauuu. Jlorumueckuit, apudmernueckuii u

nuknudecknit cnsuru. lludpoBanme ¢ mnoMombl MOOHTOBOH omeparyu




«wuckinroyaromee NJIN

2.12

[IpencraBieHye BEIIECTBEHHBIX YHUCEN B MaMsTH KOMIIBIOTEpa. 3HAyalas 4acTh
U TOpANOK uMcia. Jluama3oH 3Ha4YeHHMH BelIeCTBEHHBIX uucen. [IpoOiemsl
XpaHEHHMs BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OrPAaHUYCHHEM KOJUYECTBA
pa3psAnoB. BelllonHeHUe onepanuii ¢ BEIIECTBEHHBIMM YHCIAMH, HAKOIUIEHHE

omnoOoK IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcunoBuble ToOHATHS. Buapl rpados. Omnmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpPHUIl, CIIMCKOB CMEKHOCTU. Pemenue
AITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHaau3oM TpadoB (IMOCTPOCHHE
ONTUMAIIFHOTO MYTH MEXAy BepIInHaMH rpada, OmpereleHne KOJIMYecTBa

Pa3INIHBIX HYTGI\/'I MCXKIAY BCpHIMHAMH OPHUCHTUPOBAHHOI'0 AlUKIMYECKOI'O

rpaca)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbsi moucka. CrmocoOsl o6xoma aepesa.
[IpencraBnenue apudmernyeckux BhIpaKeHUI B Buie AepeBa. Mcmonbp3oBaHue

rpadoB 1 1epeBbEB NP OMHMCAHUU 0OBEKTOB U MPOLIECCOB OKPYXKAIOLIETO MUpa

2.15

JluckpeTHbIe UTPBI IBYX HTPOKOB ¢ TIoJiHOM nHpopmarueit. [loctpoenue nepesa
nepebopa BapuaHTOB, OIMUCAHWE CTpaTerud Wrpbl B TaOnM4yHON (opme.

Boiurpeliiabie ¥ IpOUTPHILIHBIE TTO3UIMH. BBIMTpHILITHBIE CTpaTeruu

2.16

CpenctBa  WCKYCCTBEHHOTO — WHTEUIeKTa.  MaeHTUdUKamUss ©W  TOUCK
n300pakeHUH, pacro3HaBaHue Jull. Vcnonb30BaHHE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJalomux cucreMax. Vcrnoiap30BaHne METOI0OB UCKYCCTBEHHOTO

MHTEJUIEKTa B poOoToTeXHHKe. IHTEepHET Bemiei. HelipoHHbie ceTu

ANTOpPUTMBI U TPOTPAMMHPOBAHUE

3.1

(DOpMaJ'II/BaI_[I/IS[ IOHATHA aJITOpPUTMaA. MammHa TI)I-OpI/IHFa KaK YHHBCpCaJbHas

MOJCIIb BBIYMCJICHUI

3.2

OneHka CIOKHOCTH BbluMcIeHUH. Bpems paboTsl M 00BEM HCMONB3yeMOM
namsTH, HX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OlleHka
ACUMITOTUYECKOW CII0)KHOCTH alTOPUTMOB. AJITOPUTMBI MMOJTHMHOMHUATBHON
cnoxHoctu. Ilepebopubie anropuTmbl. [Ipumepsl pa3nUYHBIX AITOPUTMOB

peIICHUA O,Z[HOI>'I 3alauy, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTD

3.3

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI HpOCTCﬁIHHX AJITOPUTMOB
YIIpaBJICHUA HCIIOJIHUTCIISIMU U BBIYHUCIUTCIIBHBIX AJITOPUTMOB. OnpeﬂeneHI/Ie

HNCXOOHBIX NAHHBIX, ITPU KOTOPBIX AJITOPUTM MOXKET JATh Tpe6yeMBII>i pe3yibTaT

3.4

AHrOpI/ITMLI 06pa6OTKI/I HATYpaJIbHBIX YHCECJI, 3aIllMCAHHBIX B IIO3WIIUOHHBIX
CUCTEMAaxX CYHCICHHUA: pa361/ICHI/IC 3alMcu  4YucCjia Ha OTACIIBbHBIC HH(prI,
HaxOoXXJACHUC CYMMBbI W TMIPOU3BCACHUA I_II/I(I)p, HaX0XJIeHHE MaKCHUMaJIbHOMH

(MMHHUMAaJIBHOM) LUQPBI.




[IpencraBnenne umcna B BUAEC HaOOpa MPOCTHIX COMHOXXHTENCH. AJITOPUTM
OBICTPOTO BO3BEJICHUS B CTENEHb. [I0MCK MPOCTHIX YKcen B 33JaHHOM JHAIa30He

C NOMOIIIBIO AITOPUTMA «peneTo DpaTocheHa

3.5

MHoropaspsiiHbl€ LeNble YUCIIa, 3a]ja4i JJIMHHON apu(pMeTHKu

3.6

A3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl maHHBIX:
LEJIOYHNCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTMYECKHE. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBbie M ITBOMYHBIC (HailIIbL.
@ailnoBbie nepeMeHHble ((ainoBble ykazaTtenu). Urenue u3 ¢aiina. 3amuch B
(aii.

Pa3zbuenue 3agaun Ha noazanaun. [loamporpaMmsl (poueaypsl U GyHKIUH).

Wcnonb3oBanue cTaniapTHON OMOIMOTEKH sI3bIKa IPOrpaMMUPOBAHUS

3.7

Pexypcus. PexypcuBnble mpouenypsl U ¢yHkuuu. McnonpzoBanue creka s

opraHu3al pCKYpCUBHBIX BbI3OBOB

3.8

Uucnennple MetoAbl. TouHOEe M NPUOMIKEHHOE pelleHus 3agadd. YucieHHoe
pellleHre YpaBHEHMH C TNOMOIIbI0 Mojadopa mapamerpa. UYuCIEHHblE METOb
pelleHusT YpaBHEHUH: MeToj T1epebopa, METOJ MOJIOBUHHOTO JIETECHHUS.
[TpubmmxeHHOE BBIYMCIICHUE JUIMH KPUBBIX. Bhraucienue momanei guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpareruii).
[Touck ™akcumyma (MUHHMYMa) (QYHKIIMM OJHOW TEPEMEHHON METOI0M

IIOJIOBUHHOTI'O ACJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  GyHKIMHM  sI3bIKA
IPOrpaMMUPOBAHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA MOSABJICHUN CHMBOJA B CTPOKE,
pazbueHre CTPOKM Ha CJIoOBa MO NPOOENbHBIM CHMBOJAM, TOUCK MOJICTPOKU
BHYTPU JaHHOW CTPOKH, 3aMeHa HalJIEHHOW MOACTPOKH Ha JPYIyIO0 CTPOKY.
I'enepanus Bcex CIIOB B HEKOTOPOM ai(aBUTE, YAOBICTBOPSIOMIUX 3aJaHHBIM

OI'paHUYCHUSM. Hpeo6pa3013aHI/Ie Yuciia B CHUMBOJIbBHYHO CTPOKY U O6p8.THO

3.10

MaccuBbl M NHOCJIEIOBATENBHOCTH  4YMcel. BpluncieHne  000OIICHHBIX
XapaKTepUCTUK 3JEMEHTOB MacCuBa WM YMCIOBOM IOCIEA0BATEIbHOCTH
(cymMMBI, TIpOW3BENIEHMsS, CpPEIHEro apu(MeTHYecKoro, MHHHUMAJIBHOTO U
MaKCUMaJbHOTO D3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBUIO). JIMHEHHBI NOMCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE.
ANropuT™MBl pabOTBl € 3JIEMEHTAMHM MaccHBa € OJHOKPAaTHBIM HPOCMOTPOM
maccuBa. COpTHpOBKAa OJHOMEPHOro Maccuba. [IpocTbie MeTOABI COPTHPOBKHU
(Meron Tmy3bIpbKa, MeTOJX BbIOOpa, copTHpoBKa BcTaBKamu). CopTupoBKa
cimusiHueM. beictpast coptupoBka maccuBa (anroputMm QuickSort). JBonuHsrit

TIOUCK B OTCOPTUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpHibl). AJITOPUTMBI O0OpabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO 4YHCJIOBOTO MAacCHBa II0 3aJaHHBIM
[IpaBUJIaM, TOUCK 3JIEMEHTa B JBYMEPHOM MAacCUBE, BBIUMCIEHUE MaKCHUMyMma
(MUHMMYMa) U CyMMBI JIEMEHTOB JBYMEPHOI'O MacCHBAa, IEPECTAHOBKA CTPOK U

CTOJI6IIOB ABYMCPHOT'O MaCCHUBa

3.12

CnoBapu  (acconuaTuBHBIE  MACCUBBI,  OTOOpakeHus ).  XOII-TaOJHUIIBIL.

HOCTpOGHI/IG aJI(baBI/ITHO'LIaCTOTHOFO CJIOBaps JId 3aJaHHOTI'O TECKCTa

3.13

Crexkn. AnHanu3 MNPaBUIBHOCTH CKOOOYHOTO  BBIp@KEHHUSA.  Bbruncienue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcnionb30Banue ouepeu A1l BpEMEHHOTO XpaHEHUS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo Pa3IIMYHBIX

MyTel MeX Ay BepIIMHAMH OPUEHTHPOBAHHOTO allMKJINYECKOTO rpada. AJroputM

Jenkerpsl

3.15

HepeBps. Peanmmsanus nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PekypcruBHbBIE alrOpUTMBI 00X0/a AepeBa. Vcnonb30BaHne cTeka 1

odepeau i1 00Xo/a aepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHME KaK METOJI PELEHUs 3a/1ad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3y/lIbTaTOB. 3aauu, peliaeéMble ¢ MOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHMS: BEIUMCICHUE PEKYPCUBHBIX (PYHKUUHN, MOACUET KOJINYECTBA

BApUAHTOB, 3aa4i OIITUMHU3 AU

3.17

[Tonsitne 06 OOBEKTHO-OPUEHTHPOBAHHOM MpOorpaMMUpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOIbI 00BbEKTOB. OOBEKTHO-OPUECHTUPOBAHHBIA aHAJIHU3.
Pa3paboTtka mnporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TOJXO0JA.

WNukancynsauus, HacieqoBaHue, NoauMophusm

NudopmanrioHHbie TEXHOIOTUN
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Ananu3 naHHbIX. OCHOBHBIE 3a/laydl aHajiW3a JaHHBIX: MPOTHO3UPOBAHHUE,
KiaccupuKalys, KiacTepusanus, aHaiu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3324 aHaIN3a JTaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIM) TOCTPOEHHE MOJENH, MpeoOpa3oBaHUe
JTAHHBIX, BU3YyalIM3allus TaHHBIX, MHTEpIpeTalus pe3ynbTaroB. [IporpammHbie
cpenctBa u HMHTepHeT-cepBUCH Aisi 00pabOTKM U MPEACTaBICHHS JTaHHBIX.

Bonpimme gannpie. MammHHOe 00ydeHue

4.2

AHanu3 [aHHBIX C TOMONIBIO 3JEKTPOHHBIX TaONWIl. BbIUUCIEHHE CYMMBI,
CpemHero  apu(MeTH4ecKoro, HauOOIbIIero  (HAUMEHBIIEro)  3HAYCHHS

Juara3zoHa. BeruucineHnue KOB(I)(I)I/II_II/IGHTa Koppeisinun AOBYX PpPAOOB HAaHHBIX.




[Toctpoenue cronOyaThiX, JMHEHYATHIX M KPYroBbIX auarpamm. I[loctpoenue
rpadukoB GyHkuii. [londbop auHUM TpeHaa, pelIeHne 3a4a4 IPOTHO3HPOBAHUSI.

Pemenne 3aa4 OIITUMH3aluU C IOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

I[HCKPGTI/I?:&III/I?[ Ipu MaTeMaTNU4YCCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue JABIWKEHHA. MoAeTpoBaHHE OHOJIOTHYECKHX
CHUCTEM. Maremarudeckue MO eI B O9KOHOMUKE. Brrancnurensunie
AKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yiabTaTOB SKCIIEpUMEHTa. MeTon
HaMMCHBIIMNX KBaJpPaTOB. OHGHKa YHCJIOBBIX IapaMETPOB MOACIUPYCMBIX
00BEKTOB H TpoIleccOoB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3yjbTaTam

JKCIIEpUMEHTA

4.4

BeposatHocTHBIE MOJICIH. MeTo e Mownte-Kapio. NnvmranmmonHoe

MoenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBaHHUs
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Tabmuunble (pensauroHHbIe) 6a3bl JaHHBIX. Ta0iHIla — MPeICTaBIICHUE CBEICHUN
00 omnoThmHbIX 00BekTax. Ilome, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3o0il gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTupoBKa U (UIbTpALUSL
JMaHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3ampockl C MapameTpami.
Brruncnsiemble 1mosist B 3anpocax.

Mmuorotabnuynaple 0a3bl JaHHBIX. THIBI CBsA3EM Mexay TaOnunamu. BHemHui

kito4. [{enocTHOCTh 6a3bl JaHHBIX. 3alPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TekctoBbiii mpoueccop. CpeacTtBa MOUMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHbIE TEKCTOBBIC JJOKyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1UTHpPOBaHUS MCTOYHHUKOB M odopmiieHus OubmorpadudecKkux

CCBIJIOK




YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

YueOHUKH:
[MonsikoB K.1O., Epemun E.A. //Madopmaruka. (bazoBslii 1 yriryOiaeHHbIi ypoBHH). B 2 4. 10

ki.-M.: [IpocBemenne, 2023
[MonsikoB K.1O., Epemun E.A. //Madopmaruka. (bazoBsrii u yriayoneHusii yposau). B 2 4. 11

ki.-M.: [IpocBemenne, 2024

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU

HMHTEPHET



		2025-06-28T22:03:15+0400
	Игнатьева М. В.




