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Pabouass nporpamma
no ungopmatuke (yriayOaEHHbIN YPOBEHb)

st ygamuxcst 10-11 kiaccos

CocraBiieHa Ha OCHOBE (helAepajibHOM padoueid mMporpaMMsbl Mo y4deOHOMY mIpeaMmery  uHpopmatuka(yriyOaEHHbIH
YPOBEHb), YTBEpP:KIEHHOH nprka3zoM Munnpocserienust Poccun ot «18» mast 2023r. Ne 371.

Cpoxk neiicTBHS NPOrpaMMbl — 10 BHeCeHHs H3MeHeH Uil B ¢elepaibHYI0O paGoUyIo MpPorpaMmy Mo npeaMeTy WiH 10
NPUHATUS HOBOH (peepaibHO padoueil MporpaMmbl
Mo NnpeaMeTy.
[Ipu oTcyTcTBHE M3MEHEHUH B (pemepanbpHOil pabodell mporpaMme mporpaMMa JAeiHCTByeT 06e3 eXeroIHoro mepecMoTpa,
TTOBTOPHOTO PACCMOTPEHUS, COTTIACOBaHUS U yTBepKAeHus. [[oBTopHOE paccMOTpeHue, COTlIacOBaHUE U YTBEPKACHUE
MIPOBOJIATCS TONBKO NP BHECEHUH H3MEHEHUH B (efiepalbHyI0 pabodyro MporpaMMy 1o MpeAMEeTY WM MPH IPHHITHN
HOBOH (hemepanbHOi pabodeit mporpamMmel.

Cankr-IlerepOypr
2026



HOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma no undopmatuke (yriayOJaEHHBIM ypOBEHb) HA YPOBHE CPEIHEIrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ylbTaTam
OCBOCHHUS  OCHOBHOW  00pa3oBaTeNbHON  MPOTpaMMbl  CPEJHETO  OOIIero
oOpazoBanus, npeacrasieHHbix B @I'OC COO, a Takxke ¢enepaibHON padoyeit
POrpaMMbl BOCITUTAHHS.

[Iporpamma o nHGoOpMaTHKE JAET MPEACTaBICHHE O LIEJIX, 00IIEH CTpaTeruu
00y4YeHUsI, BOCIIUTAHHS U Pa3BUTHs OOYUAIOIINXCS CPEICTBAMU yUeOHOTO MpeMeTa
«Mudopmaruka» Ha yriyOn€HHOM YpOBHE, YCTaHABIMBACT O00sS3aTeIbHOE
peMETHOE COJepKaHKe, MPEIyCMaTPUBACT €ro CTPYKTYPHpPOBAHHE IO pasieiam
U TeMaM Kypca, OIpenessieT paclpeaeleHue ero mo kiaccam (rojgam H3y4eHHs),
naéT TMPUMEpPHOE paclpelielieHne Y4eOHBIX YacOoB IO TEMAaTUYECKUM pasjesiaM
Kypca ¥ PEKOMEHIyeMyio (MPUMEPHYI0) TOCIEeIOBATEILHOCTh WX HW3YYCHHS C
y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
npoIriecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaromXxcsl.

[Iporpamma 1o nHGOPMATHKE ONPEIEIISICT KOJTHUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTEPUCTUKH YIeOHOTO MaTepuaia JJs KaXIO0TO rojia U3yuyeHHs, B TOM YUCIIe
IUI COIEPIKATEeIbHOTO HAMOJIHEHHUsS Pa3HOro BHJAa KOHTPOJSA (IIPOMEXKYTOYHOM
aTTecTaluu o0yuaronmxcs, BCEPOCCUNCKUX IPOBEPOUYHBIX pa0bor,
rocyJ1apCTBEHHON UTOroBoil arrectauun). [IporpaMmma no nHpopmaTuke siBisieTcs
OCHOBOWM JII1 COCTABJIGHUS AaBTOPCKUX YYEOHBIX IporpaMM U Y4EeOHUKOB,
IOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpeaeM o01eM 00pa3oBaHUU OTPAXKAET:

CYUIHOCTh HMH(OpPMATUKM KaK HAyyHOM JAMCHUMIUIMHBI, H3ydarolien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMAaTU3alluu UH()OPMALIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JaCTH  NPHUMEHEHHUS  HHPOPMATHKH, TPESXKIAE  BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHQOpPMATHKM U HMHGOPMALUOHHOU
JeSITEIbHOCTH.

Kypc nnpopmatuku 1j1st ypoBHSI CpeAHEro O0IIero oOpa3oBaHUS SBISETCS
3aBEpIIAIOIIMM 3TallOM HENpPEephIBHOM IMOATOTOBKM OOydYaloluxcsi B 00JacTH
uHGOPMATUKN U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJlep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOTI'O OOIEro oOpa3oBaHUs U
OMBIT  TOCTOSIHHOTO  TPUMEHEHUs  HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, AA€T TEOPETUYECKOE OCMBICICHHE, MHTEpPIpeTaluio U 00001eHue
3TOTO OTIBITA.

PesynbraTel  yrmyOn€HHOro  ypoBHA HM3y4deHHs y4eOHOro Tpeamera
«Undpopmatukay OpPUEHTHPOBAHBI HA TOJYyYCHHE KOMIIETCHTHOCTEH IS



nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSI JaHHas TpeAMeTHas oO0JacTh, PaclO3HaBAaHUE COOTBETCTBYIOIIMX HM
MIPU3HAKOB M B3aUMOCBSI3€H, CHIOCOOHOCTh JIEMOHCTPUPOBATH PA3TUUYHBIC TTOAXOIbI
K U3YUYEHUIO SIBJICHUM, XapaKTEePHBIX AJI1 U3y4yaeMOU peIMETHON 001acTy;

YyMEHUE pellaTh TUIIOBBIE TMPAKTHUYECKUE U TEOPETUYECKHE 3ajadd,
XapakTepHbIE JJISI MCIOJIb30BaHHMS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJIM4Me MPEICTABICHUNA O JaHHOW MNpeaMEeTHON O0O0JacTh Kak I1eJI0CTHOM
TeopuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHSI U3ydeHHsS MH(POPMATUKU 0OECTIeYMBACTCS
IieJICHaIIpaBiIeHHasl TTOATOTOBKA O0YUYarNIIMXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpo(ecCHoHaNBbHOTO  O0pa3oBaHUS IO  CICIHATBHOCTSIM,
HETMOCPEACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU  TEXHOJOTHSAMHU, TaKUM Kak
mporpaMMHas WHXeHepus, WHPOpMaIMOHHAsT 0€30MacHOCTb, MH(POPMAIMOHHBIC
CHUCTEMBl M TEXHOJIOTHMH, MOOWIBHBIE CHCTEMbI U CETHU, OOJbIINE JaHHBIE U
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA HWHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUU OECIpPOBOJHON CBSA3M, POOOTOTEXHHKA, KBAHTOBBIE
TEXHOJIOTUH, CHUCTEMBI PACIPEEIEHHOIO pPEECcTpa, TEXHOJIOTMU BHUPTYaJIbHOH U
JOIIOJTHEHHOW PEaIbHOCTEN.

OcHoBHast 1enb u3yuyeHus: yueOHoro mnpenmera «MHdopmatuka» Ha
yrayoJIéHHOM  ypOBHE cpeaHero ofmiero oOpa3oBaHusi —  oOecleueHHe
JaNbHEHUIIEro pa3BUTUS WHEOOPMAIIMOHHBIX KOMIIETEHIIMNA 00ydYaromierocs, ero
TOTOBHOCTH K >KM3HH B YCJIOBHSIX Pa3BUBAIOIIETOCS WH(GOPMAIIMOHHOTO OOIIECTBa
U BO3pacTarollled KOHKYPEHIIMM Ha PBIHKE TpyJa. B CBs3M C¢ 3TUM HU3ydyeHUE
nHdopmatuku B 10—11 kmaccax 10mKHO 00ECIIEUUTh:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa IMOHUMAHUU POJIHU
uHhopMaTHKH, WHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMHPOBAHHOCTh YMEHUW pa3nu4aTth (aKThl W OICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETb HUX CBS3b C KPUTEPUSMH OILEHHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOM IEHHOCTEN, MPOBEPATH HA JOCTOBEPHOCTH U
00001maTte nHHOpPMAITHIO;

chOpPMHUPOBAHHOCTh  TMPEJCTABICHUNH O BIWAHUM  WH()OPMAITMOHHBIX
TEXHOJIOTUA Ha JKM3Hb 4YEJIOBE€Ka B OOIIECTBE, IMOHUMAaHUE COIHUAJIBHOTIO,
AKOHOMUYECKOTO, MOJUTUYECKOr0, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOJHOIO,



SPrOHOMHYECKOI0,  MEOUIUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U 3TUYECKHUX ACHEKTOB MH(POPMALIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3/IAHUE U UCIIOJIIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(GOpMaIIH;

CO37aHUE YCIIOBUW /JI Pa3BUTUS HABBIKOB YYEOHOW, MPOEKTHOM, HAay4YHO-
HCCJIeI0BATEILCKOM U TBOPYECKON MESITEIbHOCTH, MOTHMBALIMM OOYYalOLIUXCS K
CaMOPA3BUTHIO.

B conepxxanuu yueOHoro npeameta «MHpopMaTrkay BBIIAECISIOTCS YEThIPE
TEMAaTUYECKUX pa3aea.

Paznen «llu¢gpoBast rpamMoOTHOCTH» IOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB UU(POBOr0 OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEACTB ONEPALMOHHON CUCTEMBI, paboTe B
cett HWHTEpHET M UCIOJB30BAaHUIO HWHTEPHET-CEPBUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OcCHOBbI HHG(pOPMATHKHM» BKIIOYaeT B cedd
NOHSATUMHBIA anmapaT HMHPOPMATUKH, BOIMPOCHl KOJIUPOBAHUS HH(OpPMAIUH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aJIreOpbl JIOTUKH U
KOMIIBIOTEPHOTO MOJEIINPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHpPOBaHMe» HANPABICH Ha pPAa3BUTHE
QJITOPUTMHUYECKOTO MBILIUIEHHUS, pa3pabOTKy aJrOpUTMOB M OLIEHKY UX CJIOKHOCTH,
(opMupoBaHUE HABBIKOB pEANU3aLMU MPOTPaMM Ha S3bIKax MPOrPaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «AundopmanmoHHbIe  TEXHOJOTMHM»  IIOCBANIEH  BOIPOCAM
OpUMEHEHUs] HH()OPMAIlMOHHBIX TEXHOJOTUH, pEaJM30BaHHBIX B IPHUKIAIHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJadax aHaIU3a
JaHHBIX, MCIIOJIIb30BAHUIO 0a3 JAaHHBIX M AJIEKTPOHHBIX TAaOJHI Il pPELICHUS
NPUKJIAIHBIX 3a4a4.

B npusenénnom nanee copepxkanuu yueOHoro mpenmera «Mudopmaruka
KYPCUBOM BBIJI€JI€HBI JOIIOJHUTEIBHBIE TEMBI, KOTOPBIE HE BXOJAT B 0053aTEIBHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITb MPEAJIOKEHBI JUIsl U3YUYEHHS! OTAEIbHBIM
MOTHBUPOBAHHBIM U CITIOCOOHBIM 00YYarOIINMCSI.

VYrnyOn€HHbIl ypOBeHb U3y4eHUS MH(POPMATUKH PEKOMEHAYeTCS IS
TEXHOJOTMYECKOTO  NpO(WIs, OpPHUEHTHPOBAHHOIO HAa  HWHXEHEPHYIO U
UHPOPMAIIMOHHYIO Cdepbl NeATEeIbHOCTU. YTIyOJEHHBI YpOBEHb H3YyYEHHUS
uHPOpPMATHKN OOECIIeUunBaeT: MOATOTOBKY OOydYaOIIUXCs, OPUCHTUPOBAHHBIX Ha
CHEIMATbHOCTH B 00JIaCTH HWH(POPMAIMOHHBIX TEXHOJOTHH M HWH)KEHEPHbIE
CIIEHUAJIBHOCTH, y4YacTHE B IIPOEKTHOM M MCCIENOBATEIBCKON AECATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMM HAIpaBJICHUSMU OTpacid HHPOPMALMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YYaCTHIO B OJIUMITHA/IaX M CAAYe
EnuHOro rocymapcTBEHHOTO 3K3aMeHa 1Mo HH(QOpPMaTHKE.

[TocremoBaTeNbHOCTh M3YYCHUS TEM B Mpeaeiax OJHOTO Toja OO0ydeHHUs
MOXXET OBITh HM3MEHEHA I0 YCMOTPCHHIO YYHTENIs NpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TIOYPOYHOTO TIJIAaHUPOBAHHS.

OO61iee yKciio YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4yeHUs UH(POpMATHUKU — 272
yaca: B 10 xmacce — 136 gacoB (4 yaca B Heaeno), B 11 kimacce — 136 gacoB (4 gaca
B HEJCIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Iu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TeXHUKM 0€30MACHOCTU ¥ TUTHEHBI IPU PabOTe C KOMIIbIOTEPAMU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHHUS.

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMaTHYeCKOE BBIMIOJHEHHUE MPOrPaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHICHIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BRIYUCIEHUSI. MHOTONPO1IECCOPHBIE CUCTEMBI. CyNEpKOMITBIOTEPHI.
Pacnpenenénnpie BBHIYMCIUTENBHBIE CUCTEMBl U 00paboOTKa OOJBIIUX JIaHHBIX.
MoobunbpHbIe IUGPPOBBIE YCTPOMCTBA U MX POJIb B KOMMYHHKaIUsIX. BcTpoeHHbIe
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE IPOU3BOICTBA.

[IporpamMmmHOe oOecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bubl
nporpaMMHOro oOecredeHuss W ux HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHusi MOOWJIBHBIX ycTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBepbsl  ycTporcTB. HWHCTAIUISIIUS W JAEHMHCTAIUIALMA  [POTPAMMHOTO
oOecreyeHus.

daiinoBeie cUCTeMBbl. [IpHHIUIIBI pa3MeleHus] ¥ UMeHOBaHMs (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onucanus Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPorpaMMHOro oOecredeHus
u 1upoBEIX pecypcoB. [Iponpueraproe u cB0OOHOE TPOrpaMMHOE 0OeCIIeUeHHE.
KoMmepueckoe 1 HeKOMMEpPUYECKOEe UCTI0JIb30BAHUE MPOTPAMMHOTO 00ECTICUEHUSI U
UGpoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaeMas 3aKOHOJATEIHCTBOM
Poccuiickoit ®enepanuy 3a HENPAaBOMEPHOE MCIOJIb30BAaHUE MPOTrPAMMHOIO
oOecrieueHus U U(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOCHUS U aNllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie npotokonsl. Cetb UHTEepHET. Anpecauus B cetu MuTepHeT. [IpoToKombI
creka TCP/IP. Cuctema JOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moncerm ¢ momomipto Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hammuusi CBA3U C y3i0M cetu. OmnpeneneHue MapuipyTa JIBHKEHUS
MTAKETOB.

Buaet  nmestensHoctn B cetu  MaTepHer.  CepBucel  MHTepHeTa.
['eonndopmanonHbie cucTeMbl. [ €0I0KaIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHHU



(Hanmpumep, JoKalus MOOUJIBHBIX TeNe(OHOB, OMPEACICHUE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI M yciIyru. ColuanbHbIE CETH —
OopraHu3aius KOJUICKTUBHOTO B3aUMOJIEUCTBUS U OOMeHa pAaHHbIMU. CeTeBoi
ATUKET: TpaBWia TOBeJAeHUs B KubOeprpocTpancTBe. [Ipobiema mnoasMHHOCTH
noyiydueHHo! nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexXHOreHHbIE M YKOHOMHUYECKUE YIpO3bl, CBS3aHHBIE C HCMHOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO01ue nmpoOaeMbl 3allUThI
uHdopMmanuu 1 nHGoOpMaMoHHON 6e3omacHocTH. CpecTBa 3auThl HHGOPMAIUU
B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX U ABTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHPOPMAITMOHHON OE30MaCHOCTH.

[IpenoTrBpaiienue HECAHKIIMOHUPOBAHHOIO J0CTyna K  JINYHOU
KoH(uaeHIIMaTbHONH MH(OPMALIUK, XpaHSAIIEHCS Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBaxX. BpenoHocHoe mporpaMMHOe oOecriedeHue U CIoCOObI
O0opbObI ¢ HHMM. AHTHUBUPYCHBIC MporpaMmbl. OpraHuzaiusi JHMYHOTO apXxuBa
uHdopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammTa apxvsa.

[Mudporanne nanHbIX. CHUMMETPUYHBIE U HECUMMETPUYHBIC HIHU(QPHIL.
Mudpper mpocroit 3amensl. [ludp Lesaps. [udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HHPOPMATUKH

Nudopmarusi, nanusie U 3HaHus. MHbopMaImoHHbIE MPOIIECChl B IPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHbBIE W JUCKpETHbIE BEJIMYMHBI M CUTHaIBL. HeoO6xoaumMocTh
JTUCKpeTH3auuu MHGOpMaIMK, TMpEeIHA3HAYCHHOW /JI1 XpaHEHUus, Mepefadd u
00paboTKH B IIUGPOBHIX CHCTEMAaX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3alMMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHne OAHO3HAYHO MAEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoaudecTBa MHPpopManuu. AnpaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHUCET B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBOICTBa MO3MIIMOHHOM 3alHCH YHCTa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI
CUHMCJIEHUS. AJITOPUTM NIEPEBOJIA LIEJIOr0 YKciia U3 P-UyHOM CUCTEMBI CUHUCIICHUS B
NECITUYHYIO. AJITOPUTM TMEpeBOJia KOHEYHOW P-wuHON ApoOu B JIECATUUYHYIO.
AJTOpUTM NIEpeBOA LIEJIOT0 YKHCIIA U3 AECATUYHON CUCTEMBbI CUUCIIEHUS B P-HuHY10.
IlepeBoa KOHEUHOU JecaTHUHOW ApoOU B P-munyro. /[BouuHasi, BOCbMEpPUYHAS U
[IECTHA/IIaTepUYHAsl CUCTEMbl CUMCIICHUS, CBA3b MEXKAY HUMU. ApudMeTUuIecKue



Oomepaldy B MO3UIIMOHHBIX CUCTEMAax CUMCIEHHsS. TpoWdHas ypaBHOBEIIECHHAS
CHUCTEMA CUUCIICHUS. [[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanue TtekctoB. Koaupoka ASCII. OpnoOailTHBIE KOJUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMaLMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  u3obpaxenuil. Ouenka HHpOpMaUMOHHOrO  OO0BEMA
rpaduyYecKuX TaHHBIX MPHU 3aJaHHBIX pa3pelIeHUH U TNIyOMHE KOJIUPOBAHUS 1IBETA.
[IBeToBrie Momenu. BektopHoe koaupoBanue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUSI.

Anrebpa noruku. I[loHsTHe BbICKa3biBaHUs. BrickaszbiBaTelnbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOiauIbl UCTUHHOCTU. Jlormueckue BBIPpaKEHHS.
Jlorndeckue ToxaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKJIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepanuu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHMUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJUYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIIMH OT KoJIMyecTBa apryMeHTOB. [loJHbIe cCTEMBI TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbel  joruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMalbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiii cymmarop. IlocTtpoeHue cxeM Ha JIOTHYECKUX 3JIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOIO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX YKMCEN B MHaMATH KommbloTepa. OrpaHHUYEHHOCTb
JAvana3oHa 4YuCeJl IMpPU OrpaHMYECHUU KOoJauyecTBa paspsaoB. llepenonnenue
pa3psIHON CeTKH. be33HaKoBbIC M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie norumveckue omnepanuu. Jlornyeckuid, apupMeTUYECKUd W
nukmdeckuid  casuru.  lludpoBanne ¢ MOMONIIBIO IMOOWUTOBON  OmEpariuu
«wckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMSATH KOMIIbIOTEpa. 3Havalas
4acTh W MOPSAJOK uuncia. Jlpama3oH 3HAYEHUM BEIIECTBEHHBIX 4uces. [IpoOiemsr
XpPAHEHHS BEIIECTBCHHBIX YHCEJ, CBS3AaHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHeHME omnepannii ¢ BEHIECTBEHHBIMM YMCIAMH, HAKOILUICHUE
OIKMOOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBAHUE

OnpeneneHne BO3MOXKHBIX Pe3yJIbTaTOB pabOThl NPOCTEHIINX aJITOPUTMOB
YIOPAaBICHUS HMCHOJHUTEIAMU W BBIUUCIUTEIBHBIX aNropuTMoB. OnpeneicHue
HCXOJIHBIX JaHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JAaTh TPeOyEeMbIN pe3yabTar.

Oranbl pelleHus 3aJad Ha KomnbroTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPAHCHATOpP, OTIAAUUK, MpoPuaupoBIIUK. Kommuisuus ©u UHTEpHOpeTaius
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHas cpena pa3paboTku. MerToasl OTJIAAKU IPOTpamM.
Hcnonb3oBanue TpaccupoBOYHBIX Tabauu. OTiagounbii BeIBOA. [lomarosoe
BBITIOJTHEHUE TTporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHUI TIEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbsl maHHBIX:
LEJIOYNCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIorndueckue. BetBienus. CinoxHbie
ycnoBus. Llukibl ¢ ycnoBueMm. Llukibl 1o mepemeHHOM. B3anmMo3aMeHAEMOCTh
pa3UyHbIX BUAOB LMKIOB. MHBapuaHT unwmkina. CocTaBlieHHME UUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEICIEHHOIO NHBAPUAHTA LIUKIIA.

JloxkymenTupoBanue nporpamm. Mcnonbs3oBanue koMMeHTapueB. [loaroroska
OMHUCAHMS MPOrPaMMbl U UHCTPYKIIUU JIJIs1 TIOJIb30BATEIS.

AnroputMbl 00pabOTKM HATypalbHBIX YUCEN, 3alMCAHHBIX B MO3UITMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHUE CYMMBbl W TIpOU3BeACHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) U PHI.

HaxoxneHue Bcex MpoCThIX YMCEN B 3aJlaHHOM Auana3oHe. [IpeacraBineHue
Yuclia B BUJI€ HA0opa MPOCThIX COMHOXKUTENEH. ANITOPUTM OBICTPOTO BO3BEICHUS B
CTEIEHb.

O6paboTka JaHHBIX, XpaHAITUXCS B (aiinax. TekcToBble U JBONYHBIC (haNIbI.
daitnoBele nepeMeHHbIe ((ainoBeie ykazatenu). Urenue u3 ¢aina. 3anuch B daii.

Pazbuenne 3agaun Ha noazagaun. [loanmporpammel (mporeaypsl U GYHKIIMN).
Pexypcus. PexkypcuBHBIE 00BeKTHI ((hpakTasbl). PekypcuBHBIE TpoIeAyphl U
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIiii peKypCUBHBIX BBI30BOB.

Hcnonbp3oBanue CcTaHmapTHOW OMOIMOTEKM S3bIKa TPOrPaMMHPOBAHUS.
[logkntouenne  OMOMMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOJUTEIICH.
MoaynbpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MmeTobl. TouHOE U MPUONMKEHHOE pellieHus 3a1auu. YncleHHbIe
METOJbl pEUICHUs YpaBHEHUW: METOJ mepedopa, METO] MOJOBUHHOIO JEJEHUS.
[TpuGnmkEHHOE BBIYUCICHHUE JUIMH KPUBBIX. BhIUMCIICHHWE TUIomane ¢Guryp c
MIOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSIMOYTOJbHUKOB, METOJ Tpareuui).
[Tonck w™akcumyma (MUHMMYMa) GYHKIHA OJHOW TEPEMEHHON METOI0M
MOJIOBUHHOTO JICJICHUSL.



O6paboTka CHMBOJIbHBIX  JaHHBIX. BcTpoeHHbIE  (QYHKIIMU  sI3bIKA
MPOrpaMMUPOBAHUS 1JI1 0OpaOOTKU CUMBOJBHBIX CTPOK. AJTOPUTMBI 00PaOOTKHU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA MOSBICHUNM CHMBOJAa B CTPOKE,
pa3OreHue CTPOKHU Ha CJIOBa MO MPOOETHLHBIM CUMBOJIAM, TIOUCK MOJCTPOKU BHYTPH
JIAHHOM CTPOKH, 3aMEHA HAUJECHHOU MOACTPOKH Ha APYTYIO CTPOKY. [ 'eHepamus Bcex
CJIOB B HEKOTOpOM alihaBUTE, YAOBICTBOPSAIONIMX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCJIEIOBATEIBHOCTH 4HCeld. BbruucieHue 0000IEHHBIX
XapaKTEPUCTUK JIEMEHTOB MAacCCUBA WJIM YMCJIOBOW MOCJIEIOBATEIHLHOCTH (CYMMBI,
IPOU3BEJICHUS], CPEIHETO apU(PMETUUYECKOT0, MHUHUMAJILHOTO U MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CopTupoBKka 0JJHOMEPHOr0 MaccuBa. [IpocThie METOIBI COPTHUPOBKU (METOJ
nmy3bIpbKa, METOJI BBIOOpa, COpTUpPOBKA BcTaBKamu). COPTUPOBKA CIIHUSHUEM.
brictpast coptupoBka MaccuBa (anroputMm QuickSort). JIBoMuHBIM TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIE MacCUBBI (MaTpUIlbl). AJTOPUTMBI OOPabOTKH JIBYMEPHBIX
MAaCCHUBOB: 3aIl0JHEHHUE JIByMEPHOI'O YMCIOBOTO MacCHBa MO 3aJaHHBIM IIpaBUiIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYMCICHUE MAaKCUMyMa (MUHMMYyMa) U
CyMMBI 3JEMEHTOB JABYMEPHOIO MacCHBa, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mpouieccop. PemaktupoBanue u ¢opmatupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa TMOWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Hcnonbs3zoBanue  ctuieid.  CTpyKTYpUPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHoOckH, ornaBieHue. KosuekTuBHas paboTa C JOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX mporieccopax. O0iayHbie CEPBUCHI.
Jlenoas nepernucka. Pedepar. IlpaBuna nutupoBaHusi HCTOYHUKOB U 0()OPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHre CIUcKa JUTEPaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYECKHME CpeACTBA BBOJAA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJjayd aHalv3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccupukanus, KiacTepu3auus, aHanu3 oTkIoHeHud. [lociaegoBaTeabHOCTH
peleHus 3ajady aHajau3a JaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OILICHKA
KauecTBa JaHHBIX, BHIOOpP W/WIM MOCTPOCHHE MOJENH, MpeoOpa3oBaHMe TaHHBIX,
BU3yalIM3allMsl TaHHBIX, UHTEpIpeTanus pe3yiabratoB. [IporpaMmmubie cpeactsa u
MHTEPHET-CEPBUCHI JII1 00paOOTKU U MPEJCTABICHUS AaHHBIX. bomblive JaHHBIE.
Maivaaoe o0yuenue. MIHTeIIeKTyallbHbIM aHaIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TAaOaUL. BblYMCIIeHHE CyMMBI,
CpEIHET0 apu(PMETHUECKOT0, HANOOJIBIIEr0 (HAUMEHBIIET0) 3HAYEHHs AUANa30Ha.
Boeruncnenne kos(d@uimeHTa KOppessiuu JIByX pAnoB AaHHbIX. [locTpoenue
CTONOYAThIX, JMHEHYaTbIX M KpyroBbix nauarpamm. IloctpoeHue rpadukoB
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHEe YpaBHEHMM € IIOMOLIbIO IOoA0Opa MapameTpa.
OnTumu3anys Kak NOMCK HAaWIy4YILEero pelleHus B 3aJaHHbIX ycioBusx. LleneBas
(GyHK1MsA, orpaHuyeHus. JIokaabHbIe U r100aIbHbI MUHUMYMBI 11€JI€BOM () YHKIIUH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIIACC

TeopeTuueckne 0CHOBBI HH(POPMATUKH

Teoperudeckne mOAXOABI K OIICHKE KoJuyecTBa HWH(opMamnuu. 3aKkoH
agautTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroputmbl cxatus JaHHbX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTmsl c:kaTusl TaHHBIX C TIOTEPSMU. Y MEHBIIICHUE TITYOUHBI
KoJupoBaHud 11BeTa. OCHOBHBIEC ueu alroputMoB cxkatust JPEG, MP3.

CkopocTh mepenayd JAaHHBIX. 3aBUCHUMOCTb BpEMEHUM Iepefayd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu TrepeAade JaHHbIX. Konbl, mO3BOJISIONINE
OOHapy>XMBaThb M UCHPABIATH OIMOKHM, BO3HUKAIOIIME TpPHU TMepenayde TaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopaeiictBue. CHCTEMHBIN
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. llens MonenupoBaHusi. COOTBETCTBUE MOJIENIU
MOJIETTUPYEMOMY OOBEKTY WM Mpolleccy, Ienu MoaenupoBanus. dopmanusaius
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3yiabTaTOB MOJAEIUPOBAHUS B BUIE, YIOOHOM JUIst
BOCHIPHSTHS YeJIOBEKOM. [ paduyueckoe mpeacTaBieHne NTaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIe OHATHA. Bunbl rpadoB. Onucanue rpagoB ¢ MTOMOIIHIO
MATpHI CMEXHOCTH, BECOBBIX MAaTpHUL, CIIHUCKOB CMEXHOCTU. PemeHune
ANTOPUTMUYECKUX  3a/ad, CBS3aHHBIX C aHamu3oM rpadoB (MIOCTPOCHHE
ONTUMAJFHOTO TYTH MEXAYy BepIIMHaMH rpada, OMNpeJeTieHne KOIHMYecTBa
Pa3IUYHBIX TyTEH MEXK/y BEPIIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOTo rpada).

Hepebsi. bunapHoe nepeBo. [epeBbs moucka. CriocoObl 00Xoja aepena.

[IpencraBnenne apupMeTUUECKUX BBIPAXKEHUHN B BUJIE iepeBa. JJUCKpeTHbIE UTPhI
JIByX UTPOKOB ¢ noyiHOM nH(popMmanueil. [loctpoenue nepesa nepedbopa BapuaHTOB,



OMMCAHME CTPATETHH UIPBI B TAOIMUYHON (popMe. BBIMTPHIIIHBIE U TPOUTPHIIIHBIE
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOIO IEPEBOJA U
pacno3HaBaHus yCTHOM peur. KorHutuBHbIE cepBHUCHL. MneHTudukanus u mnouck
M300paKEHUM, pacrio3HaBaHue I, CamooOyuaroniuecs CUCTEMBI.
HckyccTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX WUrpax. lcroiab3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydaromux cuctemax. Mcmoib3oBaHue METO0B
HCKYCCTBEHHOI'0 MHTeJJIeKTa B poOoTorexHuke. MuaTepHeT Bemei. IlepcnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUVIEKTYaJbHBIX CUCTEM. HEelipOHHBIE ceTh.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmannzanys NOHATHS anroputMa. Mammna TeloprHra Kak yHuBepcaabHas
Mozenb BelunuciieHun. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTU BhIUMCIeHUH. BpeMs pa®oTel U 00BEM HCTONB3YyEMOI
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKOW  CII0)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOM
cnoxHocTu. [lepedopHbie anropuTmel. [Iprumepsl pa3nuyHbIX alTOPUTMOB pEIICHUS
OJIHOM 3a7a4M, KOTOPbIE UMEIOT PAa3JIUYHYIO CI0KHOCTD.

[louck mpocCThIX YMCEN B 3aJaHHOM JAMAIa30HE C IMOMOIIbIO aJIrOpUTMa
«pemieto DpaToceHar.

MHoropa3psiAHbie 1eNble Yhcia, 3a1a4u JIIMHHONW apu(PMETHKH.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpa)keHUus). XOMI-TaOIHIIbL.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIOBAPS JUIsI 33JaHHOTO TEKCTA.

Crekn. AHanu3 TMpPaBUIBHOCTH CKOOOYHOrO BhIpaKeHMs. Brluucnenue
apupMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTHOHUKCHON hopme.

Ouepenu. Mcnonp3oBaHue ouepen AJisl BPEMEHHOIO XpaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHMHMMABHOT'O OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHUpoBaHHOro rpacda. KomudecTBo pazmuyHbIX
nyTel MEXIy BEepIIMHAMH OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada. AJropuTMm
JIEUKCTPBL.

JepeBbs. Peanmm3anus aepesa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue pgepeBa s 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHbIE allrOpUTMBI 00x0aa nepeBa. lcrnosip3oBaHue cTeka U
ouepeau Iy 00X0/1a JiepeBa.

JIlnHaMH4YeCcKOe NPOrpaMMHPOBAHHE KaK METOJ pEIIeHus 3axad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PELIAEMbIE C IOMOIIBIO
JUHAMUYECKOTO TNPOrpaMMHMPOBAaHUSA: BBIUMCIEHUE PEKYPCUBHBIX (PYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3ALUN.

[lonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMmupoBaHuu. OOBEKTHl U
kiaccol. CBoiicTBa M MeTO/Ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.



Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOJX0JA.
WNukancynsuus, Hacliel0BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. llpoexktupoBanue wuHTEpdeiica
nosib30BatTess. Mcrnoib30BaHUE TOTOBBIX YIPABISEMbIX 3JIEMEHTOB JIJISl TIOCTPOCHHUS
uHTepdeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IpOrpaMMHUPOBAHUSL.

NupopmManuoHHbIe TEXHOJIOIMH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHYECKOTO  MOJIEIUPOBAHUS:  TOCTAaHOBKA
3ajaud, pas3paboTKa  MOJENHM, TECTUPOBAHWE  MOJCIH, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckperuzanuss 0Opu  MaTEMaTHUUYECKOM MOJICJTUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoienupoBaHue IBIKeHUsI. MoaenpoBaHre OMOJIOTMYECKUX CUCTEM.
MaremaTu4eckue MOJIETU B OKOHOMHUKE. BBIYMCIMTENBHBIE JKCIEPUMEHTBI C
MOJICJISIMH.

O6paboTka pe3yJabTaTOB SKCIEPUMEHTA. MeTOJ] HauMEHBIIUX KBaJpPaTOB.
OleHKa 4YHUCJIOBBIX TMapaMETPOB MOJCITUPYEMBIX OOBEKTOB M  ITPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEH 110 pe3ysIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mozenu.  Metoasl  Monte-Kapno.  MmurannonHoe
MopenupoBanre. CHCTEMbI MAaCCOBOTO OOCITYKUBAHUS.

TaGnuunbple (penslMOHHBIC) O0a3bl MaHHBIX. Tabnauila — TMpeICcTaBICHUE
cBeleHnii 00 omHOTMHHBIX 0O0BbekTax. Iloie, 3amucek. Kirou taGmumel. Pabota ¢
roroBoii 0a30il AaHHBIX. 3amoiHeHUE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa U
dbunpTparysa TaHHBIX. 3amIpOChl HAa BBIOOPKY JAaHHBIX. 3allpochl C IapameTpaMu.
Brruncnsiembie 1moJist B 3ampocax.

MHoroTtabanunbie 6a3bl JTaHHBIX. THITBI CBSI3eH MeXx 1y Tabiuiamu. BaemrHui
kitod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX.

HNuTepuer-tipuinoxenus. [IoHsITHE O CEpBEPHON U KIMEHTCKOW YacTSAX CauTa.
TexHoNorus «KJIUEHT — CEpBEp», €€ OCTOMHCTBA M HeaocTaTku. OCHOBBI s3bIKA
HTML wu xackamubix tabnun ctuneit (CSS). Cuenapum Ha si3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caliToB. Yciyra XocTUHTa. 3arpy3ka ¢aiaoB Ha CauT.

BBon m300pakeHni C HCMONB30BAHUEM DPA3TUYHBIX IMU(PPOBBIX YCTPONCTB
(g poBBIX (poToammapaToB U MHKPOCKOIIOB, BHACOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoicTB). I'paduueckuii penakrop. Paspemenue. Kanpuposanue. Mcnpaienue
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AnmutuBablie TexHonoruu (3D-npuntepsn). [ToHsTHE 0 BUPTYabHON PEaNbHOCTH U
JOIIOJTHEHHOU PEeAIbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHA [IPOIPAMMLI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  PE3yAbTaThl  OTPAKAIOT TOTOBHOCTH W CIIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TIO3UTHBHBIX BHYTPECHHHUX
yOeXKJICHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
o0IIecTBa, paclIMpeHUe KU3HEHHOTO OTMbBITa U OIbITAa JACSITEILHOCTH B IMPOIECCE
pealm3anuyd  CpPEeICTBAMU  y4eOHOTO TpeaMeTa OCHOBHBIX  HaIlpaBJICHUN
BOCTIUTATEIHHOMN €I TETHHOCTH.

B pesynbraTe wu3ydeHms WHGOPMATHKH Ha YPOBHE CpEIHEro OOIIeTo
oOpaszoBaHus y oOyuaromierocss OyayT copMHpOBaHBI CIEAYIONINE JTUIYHOCTHBIC
pe3yIbTaThI:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEH, yBaKEHUE 3aKOHA
U TPaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OOPMAIMOHHOTO
npaBa U HHPOPMALIMOHHOM 6€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU  OKCTPEMU3MA, HalMOHAIHM3MA,
KceHo(hoOnH, AUCKPUMHUHAIIMM TI0 COLMAIBHBIM, pPEJIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MIPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOE OTHOIIIEHNE K HICTOPUUIECKOMY HaCJeInI0, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYeHUsI MH)OPMATHUKU KaK HAyKU
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACH Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
cetu MHTepHerT;

4) 3cTeTHY€CKOT0 BOCTIMTAHHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHHUMATH PA3JIMYHBICE BHUJIBI UCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIUTAHUS:

chopMHpPOBAaHHOCTH,  370pOBOr0 W Oe3omacHOro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3/10pPOBBIO, B TOM UHCIIE 32 CYET COOITIOICHHS



TpeOoBaHUI  O€30MaCHOM  AKCIUTyaTallMM  CPEACTB  HMH()OPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHUH;

6) TPy/10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K AKTHUBHOHN JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpoPEecCHOHANBHON AESTENbHOCTH, CBA3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMHUPOBAaHHEM U HH(POPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTH)KCHUSX HAYKH WH(OOPMATUKH W HAYyYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBeplIaTh OCO3HaHHBIM BbIOOp Oyayuiedl npodeccun u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTb K 0Opa3oBaHUI0 W €aMOOOpa3OBaHUIO Ha
NPOTSDKEHUU BCEH JKHU3HH;

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

OCO3HAHUE TJI00AIBHOTO XapakTepa JKOJOTHYSCKUX MpoOJieM W TMyTed uxX
pelieHus, B TOM 4YHCIE C Y4ETOM BO3MOXKHOCTEH  HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS HAyKH, IJOCTHKEHHMSIM HAay4dHO-TEXHHYECKOTO IIporpecca M
OOIIIECTBEHHOM IPAKTUKH, 32 CYET IOHUMaHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOIECCOB M HH(OPMALMOHHBIX TEXHOJIOTMH B YCIOBHAX
U poBOi TpaHCHOpMAIIIK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE IIEHHOCTH HAyYHOW JAESTEeIbHOCTH, TOTOBHOCTb OCYILECTBIATH
HNPOEKTHYIO U UCCIIEI0BATENbCKYIO JAESTEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

B mporecce nocTukeHus INYHOCTHBIX PE3YIbTATOB OCBOECHUS IPOTPaMMBI 110
UHpOpMaATHKE y OOYYAIOIIMXCSl COBEPIICHCTBYETCS] 3MOIMOHAJIbHBIA HMHTEIJICKT,
Hpeanoaraiomuil chopMUPOBaHHOCTD:

CaMOpPETYJIMPOBAHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIIOCOOHOCTh aJalTHPOBAaThCA K
HMOLIMOHAJILHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKIIOYAIOIIEH CTPEMIICHHE K JTIOCTHKEHHUIO LENU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOAS U3 CBOHUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBICHWHM KOMMYHHKAI[MH, CHOCOOHOCTH K
COYYBCTBHIO M CONEPEKNBAHUIO;

COLIMATbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTD BBHICTPAWBATh OTHOIICHHS
C IPYTHUMH JIFOJbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wusydenwmss WHPOPMATHKHM Ha YpPOBHE CPEAHETO OOIIETO
oOpazoBanHus y oOydawmierocs OyayT chOpMUpPOBaHBI MeETANPEIMETHBIC
pE3YNIbTAThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YYCOHBIX JCHCTBUSAX, a UMECHHO —
MMO3HABATEIbHBIC  YHUBEPCAJIbHBIE yd4eOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEPCAJIbHBIC YYCOHBIE NEUCTBHS, PETYIATHBHBIC YHHBEPCAIbHBIC YYEeOHBIC
JEHCTBUS, COBMECTHAS JACATCIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE TeHCTBUS

1) 6a3oBbI€ JJIOrHYECKHE AeiiCTBHS:

CaMOCTOSITeNIbHO  (opMynIUpoBaTH W aKTyaJu3WpOBaThb  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMUSI JIJII CPaBHEHMS,
Kiaccudukauu u 006001eHNS;

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH pelIeHUs] MPOOJIEeMbl ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTEpHUAIIbHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OLIEHUBATh PUCKH TOCJIEACTBUH €S TEIIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYAIBLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe UCCIIeI0BATEIbCKHE AeCTBHS:

BJIa/IETh HABBIKAMU Y4EOHO-UCCIEA0BATENbCKON U MTPOCKTHOM €SI TEIbHOCTH,
HaBBIKAMHU  paspenieHus MmpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3aj1ay, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

OCYLIECTBIIITh PA3JIMYHBIE BHUABI JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAaHMSI, €T0 HMHTEPIpPETalnH, MPeoOpPa30BaHUIO U TMPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCJIE MPHU CO3MaHUU Y4YEOHBIX U COIMAIBHBIX
MIPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THI MBIIUICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUThb U (OPMYNHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTelbHOU
JESITETHPHOCTH U )KU3HCHHBIX CUTYAIUsX;



BBISBJISATh TPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JTsl TOKA3aTeIhCTBA CBOMX
YTBEPKICHUMN, 3a/1aBaTh MApaMeTPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAC PEIICHHS 3aJadd  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IICJICHANPABIICHHBIN TIOWCK IEepeHOca CPEICTB M CIIOCOO0B
JEHCTBUS B IPO(HECCHOHAITBHYIO CPEY;

YMETh NMEPEHOCUTH 3HAHUS B IMO3HABATCIIBHYIO W MPAKTHYECKYIO 00JIacTH
JKU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHKS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

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

3) padora ¢ undopmanueii:

BJIa/ICTh HABBIKAMH IOJTyYeHUsST WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJILHO ~ OCYIIECTBIISATH  IOWUCK,  aHaju3, CHUCTEMAaTHU3alMI0 |
MHTEPIIPETAINI0 HHPOPMAIIUY PA3IMIHBIX BUAOB B (POPM IIPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3IUYHBIX (Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIIMM W IICJICBOM  ayJUTOPWUH, BHIOMpas ONTHMAIBHYIO  (OpMY
NPEJICTAaBIICHUS U BU3yaJIU3allHH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(pOpPMAIUH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeACTBA  HMHGOPMAIIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHH3aIlMOHHBIX
3a/1a4 C COOTI0IEHHEM TPEOOBaHU SPrOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHECHBI,
pecypcocOepeeHus, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOU
0€30I1aCHOCTH;

BJaJeTh  HABBIKAMH  pACIO3HABaHUSA M 3alIUThl  WHGOPMAIHH,
nH(pOpMAMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE YUeOHbIE IeiicTBUS

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX c(hepax Ku3HM;

pacmo3HaBaTh HEBepOANbHBIE CpEACTBA OONICHWS, MOHWUMAaTh 3HAYCHUE
COMAJIbHBIX 3HAKOB, pPacCIlO3HABATh IIPCAIIOCBLIKH KOH(I)J'II/IKTHBIX CHTyaHHI;'I u
CMATYATh KOH(l)J'II/IKTBI;

BJIQJICTh  Pa3IMYHBIMH  crocoO0amMu  OOIIEHMS U B3aUMOJICHUCTBHA,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEIICTB.

2) COBMeCTHASI 1eSITeJIbHOCTD:

[IOHUMAaTh U MUCIIOJIB30BaTh IPEUMYILECTBA KOMAaHIHOM U WHIMBUIYaAJIbHOU
paboThI;

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

IIPUHUMATh L€IM  COBMECTHOW  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBHUS II0 UX JOCTHIKEHUIO: COCTABIIATH IUIAH JCUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXJaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa U KaXJA0r0 yYaCTHUKA KOMaH/bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHWBAaThb WAEU C IO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE elCTBUS

1) camoopraHu3anms:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENIBHOCTh, BBISIBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbLHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEILHO COCTABJIATH IJIaH PEIICHUS MPOOJIEMBI C Y4ETOM UMEIOIIHNXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JIeNIaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh MPUOOPETEHHBIH OIBIT,

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIILHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETSM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIbHOW  peduieKCMH  KaK  OCO3HaHHS
COBEpIIAEMBbIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, WX PE3YJIbTATOB U



OCHOBAaHMM, MCHOJIb30BaTh NPUEMBI PePIEKCUU JJI1 OLICHKM CHTyalluu, BhIOOpA
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHAMATh MOTHMBBI M apPryMEHThl JPYIMX NPU aHAIM3€ pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHS CeOsT U APYTUX:

OpPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JPYIMX NPU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIUH JIPYTOro YeJoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

B npouecce uzydenus kypca MHGPOPMATUKH Yriiyos€HHOro ypoBHs 6 10
K1acce 00y4arImUMKCs OyAyT TOCTUTHYTHI CIIEIYIOIINE TPEAMETHBIC PE3YIbTATHI:

BJIQJICHUE TPEJICTABICHUSMU O POJIM MHPOpPMALMM M CBSI3AHHBIX C HEH
IPOLIECCOB B TPHUPOJE, TEXHUKE W OOIIECTBE, MOHATUAMU «UHOOpMAIIH,
«UH(POPMALIMOHHBIN MPOIIECC, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBD», «CUCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, «CHUCTEMa YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJYy4YEHUS] W  HANpaBJICHUS MCIOJIB30BAHUS, YMEHUE
KJIacCU(UIUPOBATh OCHOBHBIC 3a/laud aHallM3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduKarms, KJlacTepusanusi, aHaJIu3 OTKJIOHEHUI), MMOHUMATh
MIOCIIEIOBATEIbHOCTh PEIICHUS 3a/1a4 aHaliu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa [aHHBIX, BBHIOOp W/WJIM TIOCTPOCHHUE MOJIEIH,
npeoOpa3oBaHUE NaHHBIX, BU3yaIN3allHsl JAaHHBIX, MHTEPIPETAIs pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX NPUHIUIIOB YCTpocTBa M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TCHICHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBBIKAMHM PabOTHl C ONEPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BHJIaMH IPOrPaMMHOI0 00€CTIeUeHHUS ISl pelIeHUs Y4eOHBIX 3a7a4 10 BRIOpAHHOU
creUaIn3alny;

HaJIM4YUeE MPEJCTABICHUI O KOMIIBIOTEPHBIX CETSIX M UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIMIIAX OPTAHU3AIMU U (PYHKIHOHUPOBAHUS KOMIBIOTEPHBIX
cereid, o0 OOIWMX NOPUHUUIIAX Ppa3padOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MPUIIOKEHUI;



MMOHUMAaHHE YIpo3 UHPOPMAIMOHHOM 0€30MaCHOCTH, UCTIOJIb30BAHUE METO/IOB
U CPEICTB MPOTUBOACHUCTBHUS STHUM Yrpo3aM, COOJIOJICHHE Mep O0e30MacHOCTH,
MPEJOTBPAIIAIONIMX HE3aKOHHOE PACHpPOCTPAHEHHUE TMEPCOHATBHBIX JIAHHBIX,
cobOnoieHue TpeOOBaHUM TEXHUKU OE30MaCHOCTM M TUTHEHBI MNpu padore ¢
KOMIIBIOTEpAMH M JIPYTUMHU KOMIIOHEHTaMU IU(PPOBOr0 OKpYKEHUs, TOHUMaHUE
MIPABOBBIX OCHOB MCIOJIb30BAHUS KOMIIBIOTEPHBIX IIPOrpamMM, 6a3 TaHHBIX U pabOTHI
B cetu MHTEpHET;

MOHUMAHHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3AIMU PA3IMYHBIX BUJIOB
uHDOpMalMKM, YMEHUE ONpeaAeyaTh UHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaMyecKuX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX Napamerpax IUCKPETH3allUH,
yMEHHUE ONIPEACIISITh CPEIHIOI0 CKOPOCTh MEPeiaun JaHHbBIX, OLICHUBATh U3MEHEHHE
BPEMEHM TepeJlayd NpU U3MEHEHHH HHPOPMAIIMOHHOTO O0BEMA JaHHBIX U
XapaKTEPUCTUK KaHaJla CBS3H,

yMEHHUE HCIOJIb30BaTh MPHU PEIICHUU 3a]1ad CBOMCTBA MO3UIIMOHHON 3aIUCH
quceJl, aJrOpuTMa MOCTPOSHHUS 3aMMCH YUCTIA B TIO3UIITMOHHON CUCTEME CUUCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS YMCJIa MO CTPOKE, COJeprKalled 3amuch
ATOTO YKCIIa B MO3UIIMOHHON CUCTEME CUMCIICHUS C 3aITaHHBIM OCHOBAaHUEM, YMCHHE
BBITIOJIHSITH apU(METHIECKHUE OTIepallUK B TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHNUS,

YMEHHE BBITIOJIHATH NMPeoOpa3oBaHMs JOTUYECKUX BBIPAXKEHUHN, UCTIONB3YS
3aKOHBI ~aireOpbl JIOTUKH, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKECHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOM HOPMAaJIbHBIX (popMax Mo 3aJaHHON TabJuiie
UCTUHHOCTH, UCCJIEIOBATh 00JACTh MCTUHHOCTU BBICKA3bIBAHUS, COJIEPKAIIETO
NepeMeHHbIe, PEelIaTh HECJIOKHbIE JIOTHUECKUE YPAaBHEHHUS U CUCTEMbI YpaBHEHUIA;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPaOOTKH YHCIIOBOM W TEKCTOBOM
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM Juamna3oHe, 00paboTka MHOTOPA3PSIAHBIX IIEIbIX
qycell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHX), aJTOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OMPENEATh CJIOKHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJrOpUTMOB
(cyMmMupoBaHWE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBbI, IBOMYHBIA MOUCK) U MPHUBOAUTH MPUMEPHl HECKOJIIBKUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SI3bIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHusMH O O0a30BBIX THIIAX JAaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPaBIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBJISATh aHAJu3 MPEJI0KEHHOW MPOrpaMMbl:
OMPENENATh PE3YyIAbTaThl PabOThl MPOrPaMMbl IIPU 3aJaHHBIX MCXOJHBIX JIAHHBIX,
ONpEeNEeNATh, NPU KAKUX HCXOJHBIX JIAHHBIX BO3MOXHO MOJYYEHUE YKAa3aHHBIX
pPE3yIbTAaTOB, BBIABISTH JAHHBIE, KOTOPbIE MOTYT MPUBECTU K OIHOKE B paboTe
porpaMmbl, (POPMYIHPOBATH MPEAJIOKEHHUS MO YIYUIIEHUIO IPOrPAMMHOIO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAaHHbIE TEKCTOBbIE JOKYMEHTHI H
J€MOHCTPAllMOHHbIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIIOIb30BATh AIEKTPOHHBIE TAOIULIbI ISl aHAIN3a, IPEACTABICHUS U
00pabOTKH JaHHBIX (BKJIIOYasi BBIYUCICHHE CYMMBbI, CPEAHET0 apu(pMETUYECKOTO,
HaMOOJBUIET0 W HAMMEHBLIEr0 3HAYEeHWM, pelieHue YpaBHEHUW, BBIOOP
ONTUMAJIBHOTO  pelleHus, Moadop JIMHUM  TPEHJa, peuieHue  3aaad
MPOTHO3UPOBAHUSA).

B npouecce uzydyenus kypca HHGOpMATUKU yrayOnaéHHoro yposHs ¢ 11
Ki1acce 00y4aromuUMKCs OyAyT JOCTUTHYTHI CIIEAYIOIINE TPEAMETHBIE PE3YIbTATHI:

YMEHHE CTPOUTh HEpPAaBHOMEpPHbIE KOJbl, JOIMYCKAIOIIUE OJIHO3HAYHOE
JIEKOAUpPOBaHUE cOOOIEeHNH (IpepUKCHbIE KOJbI), HCIOIb30BaTh MPOCTEUIINE
KOJbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIIATH OLUIMOKU MPHU Nepenaye
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIONIUNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUs TpPU HM3BECTHOM YACTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKHE 33/7a4d, CBA3aHHBIC C aHAIM30M IpadoB
(331241 MOCTPOEHUS ONTUMAIBHOTO IMTYTH MEXIY BEPIIMHAMHU r'pada, OnpeaeIeHUs
KOJIMYECTBA  Pa3NUYHBIX TMyTed MEXIy BEpUIMHAMU OpPUEHTHPOBAHHOTO
AIMKIINYECKOTO rpada), yMeHue UCIOIb30BaTh AEPEBhs MPU aHATIN3€E U IIOCTPOSHUU
KOZOB M JUIsl TIPEJICTABICHUSI apu(METUUECKUX BBIPAXKEHUH, MPU PEIICHUN 3a7au
MIOKMCKA U COPTUPOBKU, YMEHHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaTblBaTh W pPEaJu30BbIBATH B BHUJAE Mporpamm 0a30BbIe
QITOPUTMBI, YMEHHE HUCIOJIb30BaTh B MPOTPaMMax JaHHBIC PA3IMYHBIX TUIIOB C
y4€TOM OTrpaHMYEHUN Ha IUATNA30H MX BO3MOXKHBIX 3HAUYCHWH, MPUMEHSTH IMPHU
PEIICHUH 3a/1ay CTPYKTYPHI JaHHBIX (CITUCKH, CIOBApPH, CTEKH, OUEPEIH, IEPEBbA),
UCIIONIb30BaTh 0a30BbI€ OMEpallMd CO CTPYKTYpaMU [JIaHHBIX, TMPUMEHATH
CTaHJApTHbIE U COOCTBEHHBIE MOANPOrPAMMBI JJIs1 00paOOTKU YHUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOIB30BaTh NpH pa3paboTKe MporpamMm OUOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKUMOHAJIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelpl pa3padOTKH, YMEHHE UCIIOJIB30BaTh CPEICTBA OTIAJAKU IPOTrPaMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTUPOBATH IPOrPaMMBl;

YMEHHE CO3/1aBaTh B€O-CTPaHUIIBL;

BJIa/ICHHE OCHOBHBIMU CBEAECHUSAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX
CO3J1aHUsI U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIMYHbBIE (PESIUOHHBIE)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3aX NaHHBIX, BBHIIOJIHATH COPTUPOBKY U
MOUCK 3amuceid B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyr0 0a3y HaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJIENHN I aHAIH3a
00BEKTOB U MPOIECCOB: POPMYIUPOBATH 1[E€TIb MOACIUPOBAHMS, BBITIOJIHSIThH AaHAJIHN3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIMPOBAHUSA, OIICHHBATH COOTBETCTBHE
MOJIETT MOJETUPYEeMOMY OOBEKTYy WM TPOIECCY, MPEICTaBISATh pPE3yIbTaThl
MOJICTTUPOBAaHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHW30BBIBATh JIMYHOEC WH(POPMAIMOHHOE TMPOCTPAHCTBO C
WCTIOJB30BAaHUEM PA3IUYHBIX CPEACTB MHU(PPOBBIX TEXHOJIOTUH, MOHUMAaHWE
BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCAYT, MH(PPOBBIX
00pa30BaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOXKHOCTEH M OTpaHHUYCHUS
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEJUIEKTa B PA3NMYHBIX OOIACTSIX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MaIluHHOTO OO0y4YCHHS
(pacnio3HaBaHMs, KIAaCCU(PUKAIMN U MPOTHO3UPOBAHUS) HAIHYME TMPEACTABICHUI
00  UWCHOJB30BAaHUM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IUIHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. [ludpoBasi rpaMoOTHOCTH
11 Kommnrerorep - yHrBepcallbHOE YCTPOMCTBO 6
' 00pabOTKH JaHHBIX
12 [IporpammuOe oOecrieueHme 6
1.3 KomnbrotepHbie cetu 5)
14 HNudopmanrionnas 6e30macHOCTh 7 2
Hroro mo pazaeny 24
Pa3nen 2. TeopeTuyeckue 0CHOBbI HH()OPMATUKH
[Ipencrasnenue nHbopManuu B
2.1 e bopman 19 2
KOMIIbIOTEpE
2.2 OcCHOBBI AJITE€OPHI JIOTHKH 14
2.3 Kommnerorepnas apudmernka 7
Wroro no pazneny 40
Pa3nen 3. AnropuTmMbl 1 NporpaMMUpOBaHHe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenioMorarenbHble anropuTMbL 8 2
3.3 YucneHHbIe METOIbI 5 3
Anroput™bl 06pabOTKH CHMBOJIBHBIX
34 P P 5 1

JaHHBIX




3.5 AnropuT™bl 06pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
41 O06paboTKa TEKCTOBBIX JJOKyMEHTOB 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

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabsubie | Ilpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Teopernueckue oCHOBbI HHPOPMATHKH
WNudopmanms u nHHOpMaIMOHHEIE
11 dopman opman 10 25
MIPOLIECCHI
12 Mo nenpoBaHue 8 2
Hroro mo paznmery 18
Pa3nen 2. AIropuTMbI M IPOrpaMMHUPOBaHHE
2.1 DIIEeMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI M CTPYKTYPBI TaHHBIX 28 10
OcHOBBI 00bEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrpaMMHPOBAHUS
Hroro mo pazaeny 50
Pasjnen 3. UndopmanmoHHbIe TEXHOJIOT UM
31 KomnbroTepHo-MaTeMaTuieckoe 3 5
' MO/IETTUPOBAHUE
3.2 Ba3e1 jaHHbBIX 10 4
3.3 Be6-caiiTel 14
3.4 KomnerotepHas rpaduka 8 3.5
3.5 3D-mozpenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5




IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoka Bcero Konrpombnbie | Ipakmirieckie u3yyeHusi | oOpa3oBare/ibHbIE
padoThI padoTbl pecypens
TpeGoBanust TEXHUKH O€30MACHOCTU U
1 TUTHEHBI ITpU pabOTe ¢ KOMIBIOTEPAMH U 1
JPYrMMU KOMIIOHEHTaMHU U(GPOBOTO
OKpPY>KEHUS
9 [puHIHIBI pAaOOTH KOMITBIOTEPOB U 1
KOMIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMM C IOMOIIBIO LTHH. 1
KonTpoJuiepbl BHENIHUX YCTPONCTB
4 ABTOMAaTHYECKOE BBIIIOJHEHHE 1
IIPOrpaMMBbl IIPOLIECCOPOM
OmnepatuBHas, IOCTOSHHAS U
5 J0JroBpeMeHHas naMatb. KonTposuiepst 1
BHEIIHUX YCTpOoUCTB. [IpsiMoii nocTyn k
namsITu
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
IIporpammuoe obecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
8 CucteMHO€E MporpaMMHOE 00ecTieyeHHE. 1

OHepaL{I/IOHHHC CUCTCMBI




Yrunutel. [lpaiBepsl yCTPOUCTB.

o [TapamiensHO€ IpOrpaMMHUpPOBAHUE

10 WNucTannsanus u IeNHCTaIUTSITIS
MIPOrPAMMHOTO OOeCTICUeHUS
@aiisioBbie cuctemsl. [[puHIMIBI

1 pa3MelieHus: 1 UMEHOBaHUS (aiijioB B
noJyiroBpemMeHHoM namsatu. [11a6mons! mis
ONMCaHus rpymni (aiaos
3akoHogarenbcTBO Poccuiickoii

12 ®denepanun B 001aCTH TPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpUHIUIIBI TOCTPOCHMS M alllIapaTHBIC

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETCH.
CeTteBbl€ MPOTOKOJIBI

14 Cetp UnTepHeT

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

16 CereBoe aIMUHUCTPHUPOBAHUE
Bungl nesrensHoctu B cetu MIHTEpHET.

17 Cepsucsl Matepueta. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanrionHas 6€30macHOCTh

19 BpenonocHsie nporpaMMHoO€e
oOecrieyeHne 1 METO/Ibl 60PbOBI C HUM

20 [IpakTudeckas paboTa o reme

"AHTUBHpPYCHBIE TPOTPaMMBbI"




21

OpraHmauHs{ JIMYHOT'O apXuBa
uHpopmanuu. PezepBHOE KONMPOBAHUE.
[TaponbHas 3amura apxuBa

22

HIndpoBanue TaHHBIX

23

Aunroputm mmmdposanus RSA.
Creranorpadus

24

[IpakTnueckas paboTa o Teme
"[lludppoBanue naHHbIX"

25

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

26

HerepBIBHI)Ie 1 JUCKPETHBIC BEJIUYHNHBI
" curHaibsl. HeoOxoamMocThb
IMCKPETH3AINN HHDOPMAIIUH,
MpeIHa3HAYCHHOH TSl XpaHCHHUS,
nepeaadn u 00padoTKH B IU(PPOBBIX
cHCTEMax

27

JIBonuHo€ KogupoBaHue. PaBHOMEpHBIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIIEHHH,
3aMMCaHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Yenosue @ano. Iloctpoenue
OJIHO3HAYHO JIEKOJAUPYEMBIX KOJIOB €
nomo1nsko aepesa. I'padp An. A. MapkoBa

29

Equnau1b n3smMepeHus KoM4ecTBa
uHpopmanuu. AnpaBUTHBINA MTOIXOI K
OIICHKE KoJIn4decTBa nHpopmanuu




30

CucreMbl CUHCIICHUS

[TepeBon uncesn U3 OJTHOW CUCTEMBI

31 CUHCJICHHS B IPYTYIO
JIBon4Has1, BOCBMEpHUYHAS U

32 [IeCTHA/AATEPUIHAS CHUCTEMBI
CUHMCIICHUS, CBA3b MEXK]Ly HUIMHU
JIBoW4HAs1, BOCEMEpHUYHAS U

33 [IeCTHA/IATEPUIHAS CHCTEMBI
CUMCIICHUS, CBA3b MEXK]Ly HUIMHU
JIBOoW4HAs1, BOCEMEpHUYHAS U

34 [IeCTHA/IIATEPUIHAS CHCTEMBI
CUMCIICHUS, CBS3b MEXKILy HIMHU

35 ApubdmMeTnueckue ornepanuu B
MO3UIMOHHBIX CHCTEMAaX CUMCIICHUS

36 Tpouunas ypaBHOBelIEHHAs CUCTEMA
CUMCIICHUS

37 JIBOMUYHO-/1eCATUUHAS CHCTEMA
CUHCIICHUS

38 KonupoBanue TekcToB

39 PactpoBoe koaupoBaHue n300paKeHUi
[IpakTnueckas pabota o Teme

40 " TuckpeTruzarus rpadudecKon
uHpopmarmu"
I{BeToBbIE MOsIENH. BekTopHOE

41 KoaupoBanue. opmatsl (ailyios.

TpéxmepHas rpaduka. @pakraabHas
rpaduka




42

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33IaHHBIX YaCTOTE
JMCKPETH3AIHNA U Pa3psITHOCTH
KOJIUPOBAHHUS

43

[IpakTnueckas padota 1o Teme
"JluckpeTr3anus 3ByKOBOI
uHpopmarmn”

44

OcHOBBI anredpbl JOTUKU

45

Jlornueckue onepanuu. TaOauIIbI
NCTUHHOCTHU

46

Jlornueckue BoIpaxkeHus. Jlornueckue
TOKJeCTBa. Jl0Ka3aTeIbCTBO JIOTHYECKUX
TOXIECTB C MIOMOIIbIO TAOJIHI]
HCTUHHOCTH

47

[IpakTuueckas paboTa 1Mo Teme
«[loctpoenue u aHaM3 TabIHIL
VUCTHHHOCTH B TAOJIMYHOM TIPOIIECCOPE

48

Jlornueckue omnepalyy U oreparuy Hal
MHOKECTBAMHU

49

Jlornueckue OIICpaluu 1 OIICpallr HAll
MHOXCCTBaAaMH

50

3aKOoHBI aJIre0pbl JJOTUKH.
OKBHMBaJICHTHbIE PEOOPa30BaAHUS
JIOTUYECKUX BBIPAKEHUH

o1

Jlornueckue ypaBHEHHs U CUCTEMBI
YpaBHEHUU




52

Jloruueckue ¢GyHKIUH. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apTyMEHTOB.
[osHBIe cHCTEMBI TIOTHYECKUX (HYHKIIUH

53

Kanonnueckue GpopMbl TOTHYECKIX
BbIpakeHuil. CoBepIlIeHHbIE
JTU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJibHbIE (POPMBI, AITOPUTMBI UX
MIOCTPOEHHUSI 110 TAOJINIE UICTUHHOCTH

54

Jlornveckue 371eMEHThI B COCTaBE
KOMITBbIOTEPA

55

Tpurrep. Cymmarop. MHOTOpa3psiHbIN
CyMMaTop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTAaX. 3aINCh JIOTHYECCKOTO
BBIPAXKCHHA I10 JIOTHYECKOM CXEeMe

57

MI/IKpOCXeMBI U TEXHOJIOTHA UX
IIpOU3BOACTBA

58

[IpencraBieHue HeNbIX YUCeN B TaMSITH
KoMmIbioTepa. OrpaHnYeHHOCTh
JMarna3oHa yuces Ipu orpaHuuYeHUN
KoJnuecTBa pa3psinoB. [lepenonnenue
pa3psAIHON CETKH

59

be33nakoBbI€ ¥ 3HAKOBBIE JTAHHBIE.
3HaKOBbIN OWT. /[BOMYHBIN
JOTIOJTHUTENBHBIN KOJ OTPULIATEIBHBIX
YHCeI




[ToOuTOBBIC TOrMUECKUE OTIEPALIUH.

60 Jlornueckuii, apupMeTHIecKuii u
LUKJIMYECKUN CIABUTH

61 HIndpoBanue ¢ MIOMOIIBIO TOOUTOBOK
onepaunu «ucknovaromee MJIN»

62 [IpencraBieHre U XpaHEHUE B TAMSITH
KOMITHIOTEPA BEIIECTBEHHBIX YHCEIT
BrinosnHenue oneparuii ¢

63 BEIIECTBEHHBIMU YUCIIAMH, HAKOTUICHHE
OIMOOK MPHU BBIYUCIICHUSIX
[IpakTnueckas paboTa 1o Teme

64 «M3yueHune nopa3psgHOro MalIMHHOTO
MIPEICTABIICHHS IIEIIBIX M BEIIECTBEHHBIX
YHCeID»

65 AHanu3 anropuTMOB
DTarnbl perieHus 3a/1a4 Ha KOMITBIOTEpe.

66 HNHcTpyMeHTalIbHBIE CPEACTBA!
TPAHCJIATOP, OTIATIUK, PO GUITHPOBITHK
Cpena nporpammupoBanus. Kommusius

57 Y MHTEPIPETALUS TPOrPaMM.
BuptyanbHble MalvHbI.
WuTerpupoBanHas cpena pa3paboTKu

68 MeTopl OTJIaJIKK IPOTPaMM

69 Tunsl nepeMeHHBIX B A3bIKE
MIPOrpaMMHPOBAHUS

70 O06paboTka 1eNbIX YHcel

71 O0paboTKa BEIIECTBEHHBIX YUCET

72 CnyyaiiHbie U TICEBIOCITyYaiiHbIC YHCIIA




73

BerBnenus. CnoxxHble yCI0BUS

74 Hukael ¢ ycmoBuem
kbl MO nEpeMEHHOM.
75 B3anMo3zameHs1eMOCTh pa3inyHbIX BUIOB
LIUKJIOB
76 O06paboTKa HATYpaAIBHBIX YUCEIN C
HCIIOJL30BaHUEM ITUKIIOB
Haxosxienne Bcex mpoCThIX Yyncen B
77 3aIaHHOM Jarnaszone [IpakTudeckas 05
pabora o Teme «PemeHue 3a1a4 '
METOJIOM Tepedopay
78 WNuBapuanT nukia
79 JlokyMEeHTHpOBaHUE MMPOTPaMM
80 O06paboTKa TaHHBIX, XPAHSIIUXCS B
(haiimax
81 Pa3Ouenue 3amaun Ha oa3amgayu
Hcnonb3oBaHue craniapTHOM
82 OMOIMOTEKH SI3bIKA TPOrPAMMHUPOBAHUSI.
[ToaxmroueHne OMOIMOTEK MOAMPOTPAMM
CTOPOHHHUX IMPOU3BOIUTEIICH
83 [Toamporpammsl (TIpoLeAyphI U
yHKIwmnN)
84 [Toamporpammsl (TIporeAYpHI U
yHKIwMnN)
85 [IpakTuueckas paboTa o reme 1
"Pa3paboTtka noamporpamm”
86 Pexypcusi. PekypcuBHbie 00bEKTHI

(dpakransr). PekypcuBHbIE IpOLIETYPHI U




¢ynkuuu. Mcnonp3oBanue cTexa uist
OopraHu3alnuu pCKYpCUBHBIX BbI3OBOB

[IpakTuyeckas pabora 1o Teme

87 " "
PexypcuBHBIE TOIIPOTPAMMBI

88 MoaynbHBIN IPUHIUII TIOCTPOCHUS
porpamMmm

89 YucieHHbIE METO I

9% [IpakTnueckas padota 1o Teme
«HucneHHoe perieHne ypaBHeHU»

o1 Hcnonb3oBaHue TUCKpETU3AIMN B
BBIYHMCITUTEIIBHBIX 33[a9ax
[IpakTnueckas pabota 1o Teme

92 «[IpnbIMKEHHOE BRIYUCIICHUE JUTHH
KPUBBIX U IUIOIIa e GUryp»

93 [IpakTrueckas padbota no Teme «Ilouck
MakcuMyma (MUHUMYMa) QYHKITAN
O06paboTKa CUMBOJIBHBIX JIAHHBIX.

94 ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCUET KOJTUUECTBA MOSBICHUMA
CHUMBOJIa B CTPOKE
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30UeHHe CTPOKH Ha CIIOBA IO
MPOOEIbHBIM CUMBOJIAM
ANropuT™MbI 00pabOTKH CUMBOJIBHBIX

9% CTPOK: MOMCK MOACTPOKU BHYTPH JaHHOMN

CTPOKH; 3aM€Ha HalJICHHOM IO JICTPOKH
Ha JPYT'yI0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK C UCTIOTH30BAHUEM
(GyHKIUH cTaHAapTHON OMOTHMOTEKN
sI3pIKa MPOrpaMMHUpoBaHus"

98

I'enepanus cioB B 3alaHHOM aliaBuTe

99

MaccuBbI ¥ TIOCIIEZI0BATEIEHOCTH YHCE.
[IpakTnueckas paboTa o Teme
"3anonHenue maccupa”

0.5

100

O060011EHHbIE XapaKTePUCTUKH MAacCUBa

101

JIMHEWHEBIN MONCK 3aJaHHOTO 3HAUEHHS B
MaccuBe. [IpakTuueckast pabota o Teme
"JInHeTHBIA TTOMCK 3aJaHHOTO 3HAYEHHUS
B MaccuBe"

0.5

102

[IpakTrueckas padora o Teme "Ilonck
MHHUMAJIBHOTO (MaKCUMaJIBHOTO)
3JIEMEHTa B YMCIOBOM Maccuse"

103

CoptupoBKa 0IHOMEPHOTO MacCUBa.
[IpocThie METOABI COPTUPOBKHU.
[IpakTnueckas pabota 1o Teme
"IIpocTbie METOIbI COPTUPOBKU MaccuBa'

0.5

104

CoprupoBka ciusiHueM. beictpas
COPTHPOBKA MaccHBa (aJIrOpUTM
QuickSort). ITpaktuueckas padboTa 1o
teme "bbIcTpas copTupoBKa MaccuBa"

0.5

105

JIBOMYHBII MOKCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTudeckast paboTa o Teme
" JIBOMYHBIN MOUCK"

0.5

106

JIByMepHbIe MaCCUBBI (MaTPHLIbI)




107 AnropuT™bl 00pabOTKH MaTpHIL 1

108 Pemrenue 3a1a4 aHanmm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIECCOpa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTnueckas padora no reme "BépcTka

111 JIOKYMEHTOB ¢ MAaTEMaTUYECKUMHU 1 1
¢dbopmynamu"

112 NHCTpyMEHTBI peLieH3UpOBaHUS 1

113 [IpakTnueckas paborta o treme 1 1
"MHOrocTpaHW4YHbIE JOKYMEHTHI"
O6maunbie cepBuchl. KomnekTuBHas

114 pabota ¢ nokymeHTamu. [IpakTrdeckas 1 05
pabota o teme "KonnektuBHas padoTa ¢
JIOKyMEHTaMH"

115 Ananu3 naHHbIX. bonbIme qaHHbIe

116 MammunHoe o0yueHue

117 AHanu3 JaHHBIX C TOMOIUIBIO 1
AIIEKTPOHHBIX TaOJIHNII
[IpakTuueckas padoTa mo Teme "AHanus3

118 JAHHBIX C TTOMOIIBIO AIEKTPOHHBIX 1 1
Tadsmn"
[TocTpoenue rpadukoB HyHKIHHA.
[IpakTuueckas paboTa mo Teme

119 "HarnsaHoe npeacTaBieHne pe3yabTaToB 1 05

CTaTUCTHUYECKOW 0OpabOTKU JaHHBIX B
BHJIE IMAarpaMM CPEICTBAMHU PENAKTOPa
AJIEKTPOHHBIX Ta0IUI"




JIunum tpenna. [Ipakruyeckas pabora 1o

120 teme "[lonGop nuHMM TpeH A, 1 0.5
MIPOrHo3upoBaHue”
[Mon6op mapamerpa. [IpakTudeckas

121 pabora HOUTGMG "UucrieHHOE peleHne 1 05
ypaBHEHHUH € TTOMOIIBIO TO100pa
napameTtpa"
OnTuMu3anys Kak MOVCK HAWITY4IIeTro
pEIICHUS B 33/IaHHBIX YCIIOBHSIX.

122 [IpakTudeckas paboTa 1o Teme 1 0.5
"Perrenne 3a1a4 OITUMH3AIAH C
TTOMOTIIBIO DJIEKTPOHHBIX TA0IHUIT"

123 PeszepBHOE Bpemst 1

124 PeszepBHOE Bpemst 1

125 PeszepBHOE Bpemst 1

126 PeszepBHOE Bpemst 1

127 PeszepBHOE Bpems 1

128 PezepBHOE Bpems 1

129 PeszepBHOE Bpems 1

130 PeszepBHOE Bpems 1

131 PezepBHOE Bpems 1

132 PezepBHOE Bpems 1

133 PeszepBHOE Bpemst 1

134 PesepBHOE Bpems 1

135 PeszepBHOE Bpemst 1

136 PeszepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

21.5




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

KonunuectBo nndopmarun

AJ'IFOpI/ITMI)I cXXaTusa JaHHBbIX

Anroputm Xapdpmana

[IpakTueckas padota o teme "Cxxarue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMI)I CKaTuA JaHHBIX C IIOTCPAMU.

[IpakTrueckas padota o teme "Cxxarue
JTaHHBIX ¢ ToTepsiMu (anroputMmbl JPEG,
MP3)*"

0.5

CKOpOCTB nepeaadn JaHHBbIX

[TomexoycToHUYMBBIE KOJIbI

[IpakTrueckas paboTa 1o Teme
"[TomexoycroitunBbie KOAbI"

10

Cucrembl. KOMIOHEHTBI CUCTEMBI M UX
B3aumo/ieiicTBue. CucteMHbIN 3 (deKT.
VYnpasieHue kak THPOPMaMOHHBIN
npouecc. OOpatHas CBsI3b

11

Mogenu u MOICIIMPOBAHUC

12

I'padsr

13

Pemenue 3anad ¢ momorisio rpagos




14 JepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTnueckas padora no teme "Ilouck

16 BBIAIPBIIIHOM CTPATErMH B UI'PE C IMOJTHOU
uHpopmarmen"

17 CpencTBa UCKYCCTBEHHOIO MHTEJUIEKTA

18 [IpakTnueckas padora o teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanu3aiys NOHATHS aITOPUTMA.

19 Mammuna TeroprHra Kak yHuBepcaabHas
MOJieJb BeiuncieHuit. Tesuc Yépua—
Trropunra
[IpakTuueckas paboTa 1Mo Teme

20 "CocTaBieHHue MPOCTON MPOTPAMMBI IS
MamuHbl Teropunra"

21 Mamuna [Tocra

22 Hopmansnasie anropudmer MapkoBa
AJITOpUTMHUYECKH HEpa3peLIMbIe

23 3aJauy. 3a1a4a OCTaHOBA.
HeB03MOXKHOCTh aBTOMATHYECKOM
OTJIAJIKU IIPOrpamMM

24 CnoHOCTb BBIYMCIIEHUI
ITouck MpoCTHIX YKCeN B 3alaHHOM

25 JIMara3oHe ¢ IOMOIIBIO aIropuTMa
«peteto IparocheHar

26 [IpakTtnyeckas pabora o teme "[louck

MPOCTHIX YUCCII B 3aJaHHOM I[I/IaHa3OHe"




27

MHoropa3zpsiIHbI€ Lieble YKcia, 3aJa9u
JUTMHHON apu(METHKH

28

[IpakTnueckas pabota no reme
"Peanu3zanus BEIYMCICHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accoliuaTUBHBIE MaCCUBBHI,
oTOOpaXkeHus1). XII-TaOJIUIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO
cIIoBaps JJIs 33IaHHOTO TEKCTa

30

[IpakTnueckas pabota 1o Teme
"[locTpoenue aihaBUTHO-UACTOTHOTO
cJIoBaps U1 33JJaHHOTO Tekcra'"

31

AHanu3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue nmocienoBareiIsHOCTEN IO
mabsiony. PerynspHbie BEIpaKeHHS.
YacToTHEINA aHATN3

32

[IpakTrueckas pabora o Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Brraunciienue apupmMeTHuecKoro
BBIPaKCHUS, 3aIIUCAHHOTO B
noctduxrcHou popme

35

IIpakTuyeckas paboTta no Teme
"Bbruncrienue apupmMeTHuecKkoro
BBIPAXKEHUS, 3alIMCAaHHOTO B
nocTpukcHoi hopme"




36

Ouepenu. Mcnosb3oBanue ouepeau s
BPEMEHHOTO XpaHEHUS JaHHBIX

37

[IpakTnueckas pabota no reme
"Ucnonw3oBanue ouepenn"”

38

[epeBbs. Peanusanus nepesa ¢ HOMOIBIO
CCBUIOYHBIX CTPYKTYp. /[BOonuHBIE
(6unapusie) nepeBbs. [locTpoenue aepeBa
JUIS 3aJIaHHOTO apu(METHYECKOTrO
BBIPAXKCHHUA

39

[IpakTiueckast pabota o Teme
"Mcnonbs30BaHuE I€PEBBHEB A
BBIYHCIIEHUS apU(PMETUUECKIX
BbIpaKeHU "

40

PexypcuBHBIE aITOPUTMBI 00X0]1a IepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/a iepeBa

41

PekypcuBHBIC aJITOPUTMBI 00X0]1a IepeBa.
Hcnosib30BaHKe CTEKA U OYEpeIn JIIs
00xo/1a iepeBa

42

Anroputmsl Ha rpadax. [loctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada

43

O6xox rpada B rmyouny. O6xon rpada B
HMIAPUHY

44

KonmnuecTBo pa3iauyuHbIX yTEH MEXITy
BEpIIMHAMU OPUEHTHPOBAHHOTO
alMKJINYeCKoro rpada




45

Anroput™m JleUKCTpsI.

46

[IpakTuyeckas pabora o Teme
"Bbruncnenue JJIMHbI KpaTyaiilero myTu
MEXAy BeplInHamMu rpaga (aaroputm

Heiixctpsr)"

47

Anroput™m @noiiga—Yopmania

48

3aiauu, penraemMbie ¢ TOMOIIbIO
JAMHAMHUYCCKOI'0 MpOrpaMMHpPOBAHUA:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas paboTa 1o Teme
"Boruyricnenue peKypcUBHBIX (PYHKIINMN C
MTOMOIIBIO0 TUHAMUYECKOTO
MpOrpaMMHUpPOBaHUS"

50

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO ITPOTPAMMHUPOBAHMS:
MOJCYET KOJIMYECTBA BAPHAHTOB

51

[IpakTuueckas padora o Teme "Tloacuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOTr0 IPOrpaMMHUpPOBaHUs"

52

33,[[3‘11/1, peuIacMbIC C IOMOIIbBIO
JUHAMHWYCCKOI'O ITPpOIrpaMMHPOBAHUS:
3aJa4y OIITUMHU3aIlUHN

53

[TonsiTre o mapagurmMax
nporpamMmmupoBanus. O630p sI3bIKOB
MIPOrpaMMHPOBAHUS

54

[TonsiTue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOTrPaMMHUPOBAHUH




OObekThI U Kiaccel. CBo#CTBa U MCTO/BI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBII aHAIH3
[IpakTuyeckas pabora o Teme
o7 "Ucnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme”
58 PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TTOAX0/1a
[IpakTnueckas padota "Pazpabotka
59 MIPOCTON MPOTPAMMEI C UCTIOJIb30BaHHEM 1
KJIaccoB"
Wukancynsauus. [Ipaktuyeckas paboTa o
60 teme "Pa3paborka knacca, 0.5
KCTOJIb3YIOLIETO UHKAICYIISIUIO"
61 Hacnenosanue. [Tomumopdusm
62 [IpakTudeckas pabora 1o Teme 1
"Pa3paboTka nepapxuu Kiacco"
Cpenpl ObICTpOI Pa3pabOTKH MPOTPaMM.
63 [IpoexTupoBanue narepderica
M0JIb30BATENS
64 [IpoextupoBanue unTepdeiica
M0JIb30BATENS
65 Vcnonbp30BaHue TOTOBBIX YIIPaBISIEMbIX
3JIEMEHTOB JUIs IOCTPOEHUS UHTepdeiica
IIpakTuyeckas paboTta no Teme
66 "Pa3zpaboTka mporpaMmsl ¢ rpapuyeckum 1

uHTepdericom”




N3yuenue BTOPOTro s3bIKa

o7 MIPOrPaMMHPOBAHUS

68 N3yuenue BTOPOTroO 361K
MIPOrPaMMHPOBAHUS

69 DTarbl KOMITBIOTEPHO-MATEeMaTHIECKOTO
MOICTTHPOBAHUS
JluckpeTr3anus mpu MaTeMaTHIecKoOM

70 MOJICITUPOBAHUHT HETIPEPHIBHBIX
npoueccoB. MoJenupoBaHUE IBUKEHUS

7 [IpakTnueckas pabota no reme 1
"MonenvupoBaHue JBHKEHUS"

Mo ienrpoBaHue OMOJIOTUISCKUX CUCTEM.

79 [IpakTrueckas padoTa o Teme 05
"MonaenupoBaHue OHOJIOTHIECKUX '
cucrem"

Matematuueckre MOJIeiIN B SKOHOMUKE.

73 BrruuciauTenbHbIe SKCTIEPUMEHTHI C
MOIETSIMU
BepostHocTHbie Moaenu. [IpakTuueckas

74 pabora o Teme "MMuTarmoHHoe 05
MOJENUPOBAHUE C MOMOIIBIO0 METO/IA
Momnte-Kapio"

75 KomMmmbroTepHoe MoienupoBaHue CUCTEM
yIIpaBJICHUS

76 O06paboTka pe3ynbTaTOB SKCIIEPUMEHTA

77 Tabnuunble (pensiuoHHbIE) 0a3bl JAHHBIX

78 [Touck, coptTupoBka 1 QUIBTPAIHS

JIAHHBIX. 3ampoChl Ha BEIOOPKY JTaHHBIX.




3anpocsl ¢ mapamerpamu. Beruucnsiemblie
I10JI5 B 3aIpocax

[Ipaktuyeckas padora o Teme "PadoTa ¢

79 . .
rOTOBO¥ 0a30ii JaHHBIX"
MHuoroTabauaHbIe 6236l TaHHBIX. THITBI

80 cBsizel Mex Ay Tabmunamu. BaenHui
Kiro4. [lenocTHOCTh 6a3bl TaHHBIX
[IpakTnueckas pabora o treme

81 "Pa3paboTka MHOTOTA0IMYHOM 0a3bI
JTaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM Oa3zaM
JTAHHBIX

83 [IpakTrueckas paboTta mo Teme "3anmpockl
K MHOTOTA0IM4YHON Oa3e maHHBIX"

84 S3b1k ynpaBienus nanapiMu SQL
[IpakTuueckas paborta o treme

85 "VrpaBieHrue JaHHBIMU C TIOMOIIBIO
si3pika SQL"

86 Hepensiunonnsie 0a3bl JAHHBIX.
DKCIepTHBIE CUCTEMBI

87 HHTepHET-TIPUITIOKECHUS
[TonsiTue o cepBepHOM M KIIMEHTCKOM

88 yacTax canta. TeXHOJIOTUS «KIIUEHT —
cepBep», €€ TOCTOMHCTBA U HEAOCTAaTKU

89 OcHoBsI s1361ka HTML

9 [IpakTuueckas paboTa mo Teme
"Co3zaHue TeKCTOBOM BeO-cTpaHHIIbI"

91 OcHoBbI s1361ka HTML




92

Ocuossl a361ka HTML

[IpakTuyeckas paborta 1o Teme
"Co3znanue BeO-CTpaHUIIbl, BKITFOYAOIIEH

93 . 1
MYJIbTUMEUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"
OCHOBBI KaCKaIHBIX TAOJIHIL CTHIIEH
94
(CSS)
[IpakTnueckas padoTa 1o Teme
95 "OdopmiteHre CTPAHUIIBI C TOMOIIIBIO 1
KaCKaIHBIX TaOIuIl cTuieii”
96 Cuenapuu Ha si3bIke JavaScript
97 Cuenapuu Ha si3bIke JavaScript
98 ®dopmbl Ha BEO-CTpaHUIIE
99 [IpakTrueckas paboTa 1o Teme 1
"O6paboTka gaHHBIX hopm"
100 Pa3memenue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiyioB Ha caiT
Kaapuposanue. Ucnpapienue
101 nepcneIETI/IBLI. l'ucrorpamma. Koppekus
yYpOBHEH, KOPPEKIUS IIBETA.
Ob6ecuBeunBaHue IIBETHBIX U300pasKEeHUI
BBoa n300paxkenuii ¢ UCIOIB30BaHUEM
102 Pa3TUYHBIX IU(POBBIX YCTPOICTB. 05
[IpakTuyeckas pabota no Teme
"O6paboTka 1uppoBbIX poTorpaduii”
Perymis. PaboTa ¢ o6nactsimu. OuibTpsl.
103 [IpakTnyeckas padota o reme "Perymib 0.5

uu¢poBeIxX GoTorpaduit”




MHorocnoiHble n300paxeHusl.

104 Texcrosble ciion. Macka ciios. Kanamsl.
CoxpaHeHue BbIICTICHHOM 00nmacTu

105 [IpakTuyeckas pabora 1o Teme 1
"MHorocoitHbie n300paxeHus"
[ToxroToBKa WILTIOCTpAIUil UIs BEO-

106 caiitoB. [IpakTudeckas paboTa 1o reme 0.5
" AHUMUPOBaHHbIE N300paKeHUs"

107 Bexropnas rpaduka. Bekropuzanus
PacTpOBBIX U300PAKEHHI

108 [IpakTnueckas paboTa o Teme 1
"Bekropnas rpaduka"

109 [IpuHIMMIBI TOCTPOEHUS U
peAaKTUPOBaHUS TPEXMEPHBIX MO/IeNei
[IpakTrueckas padoTa o Teme

110 "Co31aHue NpoCThIX TPEXMEPHBIX 1
moneiein"

111 Cerounsie Mojed. MaTepuaibl

112 [IpakTnueckas paboTa o reme 1
"CetouHble MOaeIH"

113 MonenupoBaHue UCTOYHUKOB
ocemeHus. Kamepst

114 [IpakTudeckas pabora mo reme 1
"Pennepunr"”

115 AmmutuBHBIE TexHOJIOTHH (3D-
MIPUHTEPHI)

116 [TonsiTHE O BUPTYalIbHOM PEAIbHOCTH U

JIOTIOJTHEHHOM PCAIBbHOCTU




117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOe Bpemst 1
122 PeszepBHOE Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHoe Bpems 1
125 PesepBHOE Bpemst 1
126 PesepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PeszepBHOE Bpemst 1
129 PeszepBHOE Bpemst 1
130 PeszepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PeszepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 PezepBHOE Bpems 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36,5

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O UHO®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOT'PAMMBI CPEJTHETO OBIIIET'O OBPA3SOBAHMUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM pPe3yJibTATAM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/IbHON MPOrpaMMBbl CpeIHero 0o1ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHumaHne OCHOBHBIX NMPUHIUIIOB YCTPONUCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHACHLIUN
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHE HaBbIKAMH PabOTHI C
OTIEPAallMOHHBIMM CHUCTEMaMHU W OCHOBHBIMHM BHJIaMU IPOTPAMMHOTO
obecriedeHHsl JuId  pelleHuss y4eOHbIX 3aJady 1o  BbIOpaHHOM

cHeyaIn3aiun

1.2

Hanuuue npeacraBneHuit o 0a30BBIX MNPUHLMIAX OpraHU3alUd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

ITornmManne OCHOBHBIX IMPUHIUIIOB JUCKPETU3ALUNU PA3JIMYHBIX BHI0B

nHpopmarmu

1.4

[Tonnmanne 0a30BBIX AITOPUTMOB OOPAOOTKH YHMCIOBON M TEKCTOBOM
nHbopMaMK (3alMCh YHCET B TO3WIMOHHOW CHUCTEME CYHCIICHHS,
JETUMOCTB TIETIBIX YHCENT; HAXOXKICHHUE BCEX MPOCTHIX YHCEN B 3aJJAHHOM
IUamnasoHe; o00paboTka MHOTOPA3pSAIHBIX IIENBIX YHCEN; aHaju3

CUMBOJIbHBIX CTPOK U JIPYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKU

15

3HaHue (bYHKHHOHaJ'IBHBIG BO3MOJXHOCTH HHCTPYMCHTAJIBHBIX CPCICTB

cpelnbl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHSIMH O 0azax JaHHBIX, UX CTPYKTYpE,

CpeacTBax Co3gaHus U pa6OTBI C HUMHU

1.7

ITonumanue BO3MOKHOCTEH u orpaHquHHﬁ TEXHOJIOT UM
HCKYCCTBCHHOI'O HMHTCJUICKTA B  PA3JIMYHBIX 06nacmx; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJIOTHH B

pa3InuHbIX MpodeCCHOHATBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIAOIIHUM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJdHHOTO HATYPAJIbHOTO YHCJIAa B PA3JIMYHBIX CUCTECMAX
CUHCIICHHA, BbIIIOJIHATH Hp606pa30BaHI/I}I JJOTHUYCCKHX BLIpa)I(eHHfI,
HCIIOJIb3Yys 3aKOHBI anre6pbl JIOTUKU,; ONIPCHACIIATh KpaT‘lafIH.IHfI IIyTb BO
B3BCILICHHOM rpaq)e n  KOJIUYCCTBO HYTCI>'I MCXKAY BCpHIMHAMU

OPUCHTHPOBAHHOT'O AlTUKIIUNYCCKOTIO T] pa(ba




Ymemo

2.1

VYMeHne HCHoIb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKUC MOACINU JJIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (POPMYIUPOBATH LIETh MOJICIIUPOBAHHUS,
BBIIIOJIHATE aHAJIMU3 PE3YJIbTATOB, IMOJYYCHHBIX B XOAC MOACIUPOBAHUSA,
OLCHUBATbL AACKBATHOCTL MOJACIM MOACIUPYCMOMY O6’I)CKTy 01041
MPOLIECCY; TPEACTABIATh PE3YJIbTATHl MOJACIUPOBAHUSA B HATJLSIAHOM

BHJC

2.2

YMeHue KiacCH(PUIIMPOBAThL OCHOBHBIC 3aJauyd aHaiwW3a JaHHBIX
(mporHO3MpOBaHWe,  KJIACCU(HKANMSA,  KIAacTepH3alus,  aHaIu3
OTKJIOHEHUH ); TOHMUMATh MOCIICJI0BATEIILHOCTh PEIICHMS 3a/1a4 aHATN3a
JaHHBIX: C60p NEPBUYHBIX JaHHBIX, OUUCTKA 1 OLICHKA Ka4€CTBa NaHHbIX,
BbIOOp W (WIM) TIOCTpOEHHWE MOJENIU, TMpeoOpa3oBaHUE NAHHBIX,

BU3yalIn3alusd JaHHBIX, MHTCPIIpECTAllUA pE3YJIbTaTOB

2.3

YMenne  ompenensith  WHOOPMAIMOHHBIA  OOBEM  TEKCTOBBIX,
rpagu4ecKuXx W 3BYKOBBIX JaHHBIX TPHU 3aJaHHBIX TapaMeTpax
TUCKPETHU3allMi. YMEHHE OIpeAeNsATh CPEAHIOI CKOpPOCTh Iepefaun
JAHHBIX, OIICHWBATh M3MEHCHHWE BPEMEHH Tepeladdl MpH H3MEHEHUH

nH(pOpMaMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

2.4

YMeHue cTpouTh Koj, 0o0ecrnedyMBaromMii HaMMEHBUIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIICHUS TIPH U3BECTHON YacTOTE CUMBOJIOB

2.5

YMeHue HCnoJsib30BaTh MPU PEUICHUM 3a/ad CBOMCTBA MO3WIIMOHHOMN
3alUCH YHUCEJN, AITOPUTMBI MIOCTPOCHHS 3aITMCH YKMCIIa B TIO3UITMOHHOU
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM M IOCTPOCHUS YHCIIA TI0
CTPOKE, COJEpXallel 3aluch ATOr0 YHMCiIa B IMO3WIMOHHON cHCTEME
CUMCIICHMsI C  3aJlaHHBIM  OCHOBaHHWEM; yMEHHUE  BBINIOJHATH

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

2.6

YMeHue CTpOUTHh JIOTHYECKOE BBIPAKEHHE B IU3BIOHKTHUBHOW U
KOHBIOHKTUBHON HOpMajbHBIX (opMax MO 3agaHHOW Tabnuie
UCTUHHOCTH; HCCJIEeNOBaTh O0JacTh HMCTHHHOCTH  BBICKA3bIBAHMS,

COACPKALICTO IECPEMECHHBIC, pCIIATh HECCJIOKHBIC JIOTUYCCKUC YPABHCHUS

2.7

YMeHue pemats aaropuTMHUYECKHE 3ajaud, CBSI3aHHbIE C aHAIM30M
rpadoB (3aa4l MOCTPOEHHsI ONTUMAIBHOIO IYTH MEXIY BEpLUIMHAMU
rpada, onpeaeneHns KOJIUYeCcTBa PA3IMUHbIX MyTe MeX 1y BepLIIMHAMU

OPUCHTHPOBAHHOT'O AlTUKIIMYCCKOT'O rpa(ba)

2.8

YMeHne ucrnoab30BaTh ACPEBbA ITPHU AHAJIN3C U ITIOCTPOCHNUU KOAOB U JIJIsA
OpCACTaBJICHUA apI/I(I)MCTI/I‘-IeCKI/IX BBIpa)KeHHfI, pu pCICHUU 3aaav

IIOUCKa U COPTUPOBKU, YMCHUC CTPOUTH ACPCBO UIPBLI IO 3aJaHHOMY




AITOPUTMY; pa3pabaThiBaTh U 0OOCHOBBIBATH BHIUTPHILIIHYIO CTPATETHIO

UTPBI

2.9

YmMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIOJB30BAHUCM TaGHI/IL{
TPACCUPOBKU; ONIPEACTIATH 0e3 UCII0JIE30BaHUs KOMITIBIOTECpA PC3YJILTAThI
BBITIOJIHCHHSA HECJIOKHBIX IMPOrpaMMm, BKIIFOYAIOIIUX [UKJIIbI, BETBJICHUA U

IMOATIpOrpaMmal, IPU 3aaHHbIX HCXOAHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QJIFOPUTMOB (CYyMMHUPOBAHUE IEMEHTOB MacCUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE AJITOPUTMBI, JBOMYHBIM MOUCK) W MPUBOIUTH IPUMEpPHI
HECKOJIbKUX aJIFOPUTMOB Pa3HOM CIIOXKHOCTU JUIsl PEIIEHUs OJHOMN

3aga4u

2.11

BrnangeHne yHHBEpCATBHBIM SI3BIKOM TPOTPAMMHPOBAHUS BBICOKOTO
yposust (ITackans, Python, Java, C++, C#), mpeacraBiaeHusIMU O 0A30BBIX
TUTIAX JJAHHBIX U CTPYKTypax JAaHHBIX; YMEHHE HCTIOJIH30BaTh OCHOBHBIC
VIPABJISAIONINE  KOHCTPYKIIMHM, YMEHHE  OCYNISCTBIISITH  aHAIU3
MPEJIOKEHHOM  TPOTPaMMBI:  OTIPEICNIATh  Pe3yNbTaThl  PabOTHI
MPOTPaMMBI TIPH 33JJAaHHBIX UCXOJHBIX JAaHHBIX; OMPEICIIATh, MPU KaKHX
WCXOJHBIX JIaHHBIX BO3MOYKHO TIOJIyU€HHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISATh JIaHHBIC, KOTOpPBIE MOTYT TPHUBECTH K OINHOKe B paboTte
nporpamMmbl;  (GOpPMYJIHpPOBaTh  NPEAIOKEHHS 1O  YIYYIICHHUIO

MPOrPaMMHOTO KOJIia

2.12

YMeHHne peann3oBBIBaTh Ha BBIOPAHHOM JUII  W3YYCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposus (ITackais, Python, Java, C++, C#)
THUIIOBBIC AJITOPUTMBI 00paboTKH YHCeI, YHCIIOBBIX
IIOCJICIOBATEIPHOCTE M MAaCCHBOB: IMPEJCTABICHUE YHCIA B BUJIC
HaOopa TPOCTBIX COMHOXKUTEJICH;, HAaXOXJACHHUE MaKCUMaIIbHOU
(MHHUMAJIBHOW) U(PHI HATYPAJILHOTO YHUCIIA, 3aIIMCAHHOTO B CHUCTEME
CUMCIICHUSI C OCHOBaHWEM, He TpeBbimaromuM 10; BbIYHCICHHE
00OOIIEHHBIX XapaKTEPUCTHUK JIIEMEHTOB MAaCCHBAa WJIM YHUCIIOBOU
HI0CJICIOBATEIbHOCTH (cyMMBlI, MIPOU3BEICHUS CpeIHero
apu(METHYECKOTO, MHHHMAJIBHOTO W MaKCHMAaJIbHOTO 3JCMEHTOB,
KOJIMYECTBA DJEMEHTOB, YIOBJIETBOPSIONINX 33JaHHOMY YCIOBHIO);
COPTUPOBKY 2JIEMEHTOB MAacCHBA; YMEHHE UCIOJIb30BaTh B MPOTrpaMMax
JaHHBIE PA3JIMYHBIX TUIOB C Y4ETOM OTpPaHMYCHHH Ha AMAMa30H HX
BO3MOXXHBIX 3HAYCHWH, MPUMEHSATh MPHU PEIICHUU 3a/1ad CTPYKTYPHI
TaHHBIX (CIHCKH, CJIOBAapH, CTEKHU, OYEpeqH, ACPEBbs); MPHUMEHSTH
CTaHJIapTHBIE U COOCTBEHHBIE MOANIPOTPaMMBI JIIsl 00pabOTKH YHUCIOBBIX

AAaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPpH pa3pa60TI<e mporpamMmm




OMOMMOTEKH MOANPOTPaMM; YMEHHUE HUCIOJIb30BaTh CPEICTBA OTIAIKH

IIPOrpaMM B CpeJIE MPOTrPaMMHUPOBAHMS

YmMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajim3a,

npeAcTaBiIeHuss U 00pabOTKH JaHHBIX (BKJIIOYAs BHIOOP ONTHMAIbHOTO

2.13 petieHusi, Toa00p JIMHUKM TPEHIA, PEIIeHUE 3aJad MPOTHO3UPOBAHUS);
YMEHHME HCIO0JIb30BaTh TaOMWYHbIE (peSIMOHHBbIE) 0a3bl JaHHBIX U
CIIPaBOYHbBIE CHCTEMBI
YMeHue opraHu3oBbIBaTh JUYHOE HH(DOPMALMOHHOE IPOCTPAHCTBO C
214 WCIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJOTHUI;

MMOHMMaHHE BO3MOXXHOCTEH IM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00pa30BaTEIHHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D
IO UH®OPMATHUKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 [udpoBast r(paMOTHOCTb

OCHOBHBIE TEHJICHIINU PA3BUTHs KOMIILIOTEPHBIX TeXHOJIOrHH. [lapasienbabie
11 BBIYHCIICHUS. MHOTOIPOIIECCOPHBIC CHCTEMBI. PactipenenéHnbie

BBIYMCIIUTENIbHBIE CUCTEMBI U 00paboTKa O0IBIINX JAHHBIX

[IpuHUIUIBI TOCTPOEHUS U anmapaTHbie KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
12 CereBrie mpotokonbel. Cerb WHrepuer. Anpecamusi B cetu VHTepHer.
IMpotoxkossl cteka TCP/IP. Cucrema nomeHHbsIx UMEH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK IT0ICETeH

@aitnosas cuctema. [louck B daitnoBoii cucreme. [IpuHIUIBI pa3melieHus U

1.3 nMeHoBaHus (aiioB B jgosiroBpeMeHHoOM mamstu. [1laGrnonsl ans onucaHus

rpymn (aiiios

14 CKOpOCTI) nepeaadn  JaHHbBIX. 3aBHUCHMOCTh BpPEMCHU nepeaadyu oT

nH(}OPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

[udpoBanmne manabpix. CHMMETpUYHBIC 1 HecUMMeTpuaHbIC mUdpbl. [udpsr

1.5 npocroii 3amensl. [udp Le3aps. [ludp Buxenepa. Anroput™ mudpoBaHus
RSA

Konpl, no3Bosnstonme oOHapyKUBaTh W UCHPABIATh OUIMOKH, BO3HUKAIOLIHME
1.6 npu nepenaye naHHbIX. Paccrosnue Xammunra. Konuposanue ¢ moBTopeHneM

ouroB. Koasr XaMMuHra

2 Teoperndeckre 0CHOBBI HHPOPMATHKH

HBOH‘IHO@ KOOAUPOBAHHUC. PaBHOMepHBIC u HEPAaBHOMCPHEIC KOJBI.
21 HGKOI[I/IpOBaHI/Ie COO6H.[€HI/II71, 3allMCAHHBIX C IIOMOIIBIO HCPABHOMEPHLIX KOIOB.
Ycnosue dano. HOCTpOGHI/IC OJHO3HAYHO ACKOAUPYCMBIX KOJOB C IMOMOIIBIO

JepeBa

Teopernueckure MOAXOJAbI K OIEHKE KoJMdyecTBa HHGopmaruu. EmuHuIb
99 U3MEPEHHS KoJimyecTBa WHGpopManuu. AJ(aBUTHBIA IMOJIX0J K OICHKE
KOJIMYeCTBa HHQpOpMAIMK. 3aKOH aJAUTUBHOCTH wHHpopMmaruu. Dopmyna

Xapriu. Uapopmanus u BeposTHOCTb. Dopmyna [llenHoHa

CucTtemMbl CUHCJICHMUSL. Pa3BépHYTa$I 3alucCb MOCIBIX H ,[[pO6HLIX Yyuccl B
MO3UIIMOHHOM CHCTEME CUHCICHHS. CBoiicTBa MO3UIMOHHOM 3allUCH 4YHCa:
2.3 KOJIMYCCTBO I_II/I(I)p B 3allUCH, IIPU3HAK JCJIUMOCTU YU CJIa HAa OCHOBAaHHUEC CUCTCMbI
CUHCIICHUS. AT OpUTM TMEPCBOJA MHCIOro 4Yucia U3 P-u4yHOll CHCTEMBI

CUHCIIEHUS B JECATUYHYIO. AJITOPUTM IEepeBoaa KOHeUHOW P-nuHoil npobu B




JECSITUUHYI0. AJTOpUTM IEPEBOAA LEJIOr0 YHCla U3 JECITUYHOM CHCTEMBI
cuuciaeHuss B P-uunyro. IlepeBon koHeuHOU aecATHYHON Apodu B P-nunyro.
JIBonyHas, BOCbBMEpUYHas U LIECTHAALATEPUYHAs CUCTEMbl CUMCIICHUS, CBS3b
MEXIy HHUMH. ApudpMeTnyeckue Omepanuyd B MO3UIMOHHBIX CHCTEMax

CUHCIICHUA

2.4

Tpoanaﬂ YPpaBHOBCHICHHAA CHUCTCMa CUHUCICHH. I[BOPI'—IHO-IICC?[TI/I‘IHBJI

cucTéMa CUMCIICHUA

2.5

KomupoBanne tekcroB. KomupoBka ASCIl. OpHOOGaiiTHBIE KOIUPOBKH.
Crannmapt UNICODE. Komuposka UTF-8. Onpenenenne nHOOPMAIIOHHOTO

00BEMa TEKCTOBBIX COOOIIEHII

2.6

KomupoBanune  uzoOpakenuit.  OueHka  MHPOPMaLMOHHOTO  00BEMa
rpauyecKkux NaHHBIX MPU 33JaHHBIX pa3pelleHud U TIyOMHE KOIAUPOBAHMS
nsera. [[BetoBeie mozmenu. KoanpoBanue 3Byka. OneHka HH(OPMAIMOHHOTO
00BéMa 3BYKOBBIX JIAHHBIX TIIPpH 3aJaHHBIX 4YaCTOTEC AHUCKPECTU3AIHUU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IlonsiTue BbICKa3biBaHMs. BbickasbiBaTenabHble (OPMBI
(mpenukatsl). KBaHTOpPHI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabmuibl HUCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlormueckue TOXaectBa. Jlornmueckue omepauMd M ONEpanuu  Haj
MHO>KECTBaMH.

3aKoHbl anreOpbl JIOTUKU. OKBHUBAJICHTHBIE IPEOOpa3oBaHMs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlornueckue (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOJKHBIX JIOTHUYECKHX
(YHKIHHI OT KOJIMYECTBA apryMEHTOB.

Kanonunyeckue Gpopmbl JIOTHYECKUX BbIPAKEHUN

2.8

COBepH_IeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (bOpMI)I,

AIITOPUTMBI UX ITOCTPOCHUS T10 Ta6n1/1ue HNCTHHHOCTH

29

Jlornueckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/IlTCp. CYMMaTOp.
MHOFOpﬂSpﬂ,Z[HLIfI CyMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHUX DJICMCHTAaX I10
3aIaHHOMY JIOTUYECKOMY BBIPAKCHULO. 3anuchk JIOTHYECKOIro BbIpAXXCHUA 110

JIOTHYECKOM CXeMe

2.10

Mogenu u MOACIINPOBAHHUC. ]_[eJ'II/I MOACIINPOBAHUA. AI[GKBB.THOCTB MOACIH
MOJCIINPYECMOMY O6’beKTy HJIU TIPOLECCY. d)opManmauHs[ MPUKJIIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pPE3yJIbTAaTOB  MOJACIIUPOBAHUA B BUJC, y,HO6HOM I
BOCIIpUATUA YCIIOBCKOM. Fpa(bnqecxoe MNPEACTABJIICHHUEC JAaHHBIX (CXGMI)I,

TaOaMILIbI, TPaQUKN).

2.11

Hpe)lCTaBJ'IeHI/Ie OCJIBIX YHUCCII B IMaMATH KOMIIBIOTEPA. OFpaHI/I‘-ICHHOCTB

Auarna3oHa YucCC]l IpU OTpaHUYCHHUU KOJIMYCCTBA pa3pssaO0B. HepeHOJ'IHCHI/IC




pa3psAHON CeTKU. be33HaKkoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TONTOJTHUTEIBHBINA KOJI OTPULIATEIIBHBIX YUCE.

[loGuroBble norumyeckue onepanuu. Jlormueckuidd, apupMeTHUECKHA H
nuknudecknii  capuru. lludpoBanwe ¢ momompl0 TOOUTOBOM oOrepanuu

wuckinroyaromee NJIN

2.12

[IpencraBieHue BEUIECTBEHHBIX YHUCEN B TAMATU KOMIIbIOTEPA. 3HaYaIllas 4acTh
U TOpsIoK ymcna. /lmama3oH 3HaYeHWI BemeCTBEHHBIX umcell. [Ipobiembl
XpaHEHHMsI BELICCTBEHHBIX 4YMCEI, CBA3aHHBIE C OIPAHMYECHHEM KOJUYECTBA
pa3pAnoB. BeinonHeHne onepanuil ¢ BEUIECTBEHHBIMU YHCIAMU, HAKOIICHHUE

OILINOOK IIPU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHBle noHATHS. Bunel rpados. Onucanue rpadoB ¢ NOMOIIbIO
MaTpHUI[ CMEXKHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJlady, CBA3aHHBIX C aHamu3oM rpadoB (TMOCTpoeHUE
ONTUMAJIFHOTO NYTH MEXIYy BepuIMHamu rpada, ompeeseHue KOoJIMYecTBa

Pa3IMIHBIX HYTGIZ MCXKAY BEpIIMHAMHU OPUCHTHUPOBAHHOI'O0 aAlUKINYCCKOI'O

rpada)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbsi moucka. CrmocoOsl o6xoma aepeBa.
[IpencraBnenue apudmMeTHIECKUX BEIPAKCHHH B BUJIE JiepeBa. Vcnomp3oBanue

rpadoB 1 1epeBbEB MPH ONMCAHUU OOBEKTOB U MPOLIECCOB OKPYXKAIOLIETO MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ IoJiHOM nH(popmarueit. [loctpoenne nepeBa
nepebopa BapHAHTOB, OIMKCAHHWE CTPATETUM WrPhl B TaOIUYHOU (dopMme.

Boiurpeliiabie ¥ IpOUTPHILIHBIE TTO3UIMH. BBIMTpHILITHBIE CTpaTeruu

2.16

CpencrtBa  HCKYCCTBEHHOTO — MHTEIEKTa. MaeHTHQUKAUs U MOUCK
n300pakeHui, pacro3HaBanue . Mcnoab3oBaHne METOOB HCKYCCTBEHHOTO
UHTEIJIeKTa B oOyyaromux  cucremax. Vcmonp3oBaHue — METOOB
HCKYCCTBEHHOT'O MHTEJIJIEKTa B poOoToTexHuKe. IHTepHeT Bemel. HeliponHsie

CCTH

AJNTOPUTMBI ¥ TPOTPAMMHPOBAHUE

3.1

(DOpMaJ'II/ISaI_[I/IH IOHATHA aJIrTOpUTMa. Mammmuna TBIOpI/IHFa KaK YHHUBEpCaJIbHAsA

MOACIb BBIYMCJICHUI

3.2

OneHka CIO0XHOCTU BbIYMCIIEHHI. Bpemst paGoTel U 00BEM HUCHOIB3yeMOM
naMaTH, HUX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOM CIIO)KHOCTU AJITOPUTMOB. AJNTOPUTMBI MOJMHOMHUAIBHOM
cnoxHoctu. Ilepebopubie amroputmbl. [Ipumepbl pa3iaHUHBIX aITOPUTMOB

peHiCHUA OJIHOH 3alavuu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH




3.3

OmnpeneneHrne BO3MOXKHBIX PE3YIbTaTOB pabOThl NPOCTEHIIUX aJrOPUTMOB
YIPABJICHUS UCIIOIHUTEISAMU U BBIYMCIUTENBHBIX aITOpUTMOB. OnipeienieHue

MCXOJIHBIX JJAHHBIX, TPU KOTOPBIX AITOPUTM MOXKET J1aTh TpeOYeMblil pe3ysbTar

3.4

AnropuT™Mbl 00paOOTKH HATYpaJIbHBIX YHWCENl, 3alMCaHHBIX B MO3MIIMOHHBIX
cHUCTeMaxX CYMCIICHHUS: pa30MeHHe 3aluch YWClia Ha OTACIbHBIC IHQPHI,
HAXOXKJCHWE CYMMBl W TIpou3BeneHHs Lu(p, HAXOXKICHHE MaKCHUMAaJbHON
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yuciaa B BHUJIE HaOOpa MPOCTBIX COMHOXKUTENEH. AJITOpUTM
OBICTPOTO BO3BEJIEHUS B CTeNeHb. [IOMCK MPOCTHIX YHUCEN B 3aJaHHOM

Jarna3oHe ¢ MOMOIIBIO AITOPUTMA «PeleTo JparocheHar

3.5

MHoropa3psiiHbI€ 1IeNIble YUCIIa, 3aa4 IIMHHON apu(pMeTHKU

3.6

SA3bik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunel naHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CHMBOJIbHbIE, JIOTMYeckue. BerBieHus.
Cnoxnble ycnoBud. Lukiel ¢ ycnmoueM. LIMKIIbI MO MEpeMEHHOM.

O06paboTka maHHBIX, XpaHAmuxcs B (aitnax. TexcToBble U TBOUYHBIC (PailiIbL.
dailnoBbie nepeMeHHbIe ((ailioBele ykazaTenu). Urenue u3 (aiina. 3anuch B
(aii.

Pa36uenue 3amaun Ha noazanaun. [oamporpamMmel (iporieypsl U GYHKIIUN).

Hcnonb3oBanue cTangapTHON OMOIMOTEKH A3bIKa IPOTPAaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie iponietypsl U GpyHkmuu. Mcmoiap30BaHne cTeka JUis

OpraHHU3aIul PEKYPCUBHBIX BHI30BOB

3.8

Uucnennsie MeTopl. TOYHOE UM MPUOMIKEHHOE pelIeHus 3anadu. YuciaeHHoe
peleHrne ypaBHEHHH € MOMOINBIO 1oa00pa mapaMmerpa. YHCIIeHHbIE METOIbl
pelieHuss ypaBHEHHMH: MeETOoJ mepedopa, METOa IOJIOBHHHOTO JICJIICHHMS.
[TpubmmxE€HHOE BBHIYMCIICHHE UTMH KPUBBIX. Beunciienne miomranei Guryp c
MOMOIIIBIO YHUCIIEHHBIX METOI0B (METOI IPSIMOYT'OJIBHUKOB, METO/] TPAICIIUi ).
[Touck makcumyma (MHHMMYMa) (QYHKIMM OJHON MEPEeMEHHONH METOIO0M

ITIOJIOBHMHHOI'O ACICHUA

3.9

O0OpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMH  S3bIKa
OpPOrpaMMHUPOBAaHUS JJi  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKHU CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUN CHMBOJA B
CTpOKe, pa30MeHHe CTPOKH Ha cloBa MO MPOOENbHBIM CHMBOJIAM, TOWCK
NOACTPOKU BHYTPHU JAHHOM CTPOKH, 3aMEHa HAalJEHHOM MOJICTPOKH Ha JPYTYIO
cTpoky. ['eHeparusi Bcex CIOB B HEKOTOPOM aidaBUTE, YIOBICTBOPSIOUIUX
3alaHHBIM orpaHuueHusM. [IpeoOpa3oBaHue Yncia B CUMBOJBHYIO CTPOKY U

oOpaTHO

3.10

MaccuBel U IOCIEIOBATEILHOCTH yrcend. BrluncneHue 0606H_IéHHBIX

XApaKTCPUCTUK BJBJICMCHTOB MacCCHBa WU YHCIOBOH IIOCIIEAOBATEIHLHOCTH




(CymMMBI, TpOM3BENEHHs, CpEeIHEro apupMeTUIecKOro, MHUHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHUIO). JIMHEWHBbIN NOWCK 33JaHHOTO 3HAYEHUS B MAacCHBE.
ANTOpUTMBI pabOTBl C AJIEMEHTAMHU MacCuBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTupoBka 0JHOMEpHOro Maccua. IIpocTbie METOABI COPTUPOBKU
(MeTton my3blpbka, METOJ BbIOOpa, copTHpoBKa BcraBkamu). CopTupoBka
ciusinueM. beictpas coptupoBka maccuBa (anroputm QuickSort). JIBowumnblit

HOMCK B OTCOPTUPOBAHHOM MaccuBe

3.11

JIBymepHBIE MaccuBBbl (MaTpulbl). ANTOpUTMBI O0OpaOOTKH JABYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO 4YHCIOBOTO MAacCHUBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTa B JTBYMEPHOM MAacCHBE, BBIYMCIEHHE MaKCUMyMa
(MUHMMYMa) ¥ CYMMBI 3JIEMEHTOB IBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6IIOB ABYMCPHOT'O MacCHBa

3.12

CnoBapn  (accolaTUBHBIE  MAacCCHBBI, OTOOpakeHHus).  XdII-TaOIUIIbI.

HOCTpOGHI/Ie aﬂ(i)aBI/ITHO"IaCTOTHOFO CJIOBaps MJIA 3aJaHHOTI'O TEKCTa

3.13

Crexkn. AnHanm3 MNpPaBUIBHOCTH CKOOOYHOTO BBIpaXeHHS. Brwrumcienue
apu(PMEeTUYECKOTO BBIPAKEHHUS, 3alIHUCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnionp3oBaHue ouepean A1l BPEMEHHOTO XpaHECHUSI TaHHBIX

3.14

AnroputMmbl Ha rpacdax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPUEHTUPOBAaHHOTO Irpada. KomnyecTBo paznuyHbIX
nyTed MexXay BepIIMHAMHM OPHUEHTUPOBAHHOTO AalMKIWYecKoro rpada.

Anroput™m JleikcTphl

3.15

JepeBbst. Peanuzanus nepeBa ¢ MOMOUIBIO CCHUIOYHBIX CTPYKTYp. [IBomuHbIE
(bunapnsie) nepeBbsi. [locTpoenue aepeBa s 3a1aHHOTO apU(pMETHIECKOTO
BbIpakeHUs. PekypcuBHbIE anroputMel 06xo/a nepeBa. Mcnonab3oBanue creka

U odepeau it 00Xoaa 1epeBa

3.16

I[I/IHaMI/I‘IeCKOG IMpOrpaMMHUpPOBAHUEC KAaK MCTO/ PCIICHUA 3a/la4 C COXPAaHCHHUCM
IMPOMEIKYTOUYHBIX pPE3yJIbTATOB. 38.,[[8.‘11/1, peuracMbIC C IIOMOIIIBIO
AAHAMHUYCCKOI'0 IIPOrpaMMHUPOBAHUS: BBIYUCIICHUC PEKYPCHUBHBIX (bYHKI_II/Iﬁ,

MOJCYET KOJIMYECTBA BapUaAHTOB, 3aa4X OIITUMHU3 AU

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTHPOBAHHOM IMporpaMMupoBaHud. OOBEKTHI U
kiaccel. CBOWCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIH3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TMOJXOMA.

I/IHKaHCYHHHI/IH, HaCJICA0BaHUC, HOJ'II/IMOp(I)I/ISM

WHpopmaliioHHbIE TEXHOIOTUH

4.1

Ananuz JaHHBIX. OcHoBHbBIC 3alaui aHaJIM3a JAaHHBIX: MPOTHO3UPOBAHUC,

KJ'IaCCI/I(l)I/IKaLII/IH, KJIaCTCpusanus, aHajin3 oTkIoHeHUM. [lociemoBaTenbHOCTD




pelIeHns 3a/1a4 aHalu3a JaHHbIX: COOp NEPBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA
KayecTBa IAaHHBIX, BHIOOp W (WJIM) MOCTPOCHHE MOJIENH, MPeoOpazoBaHHE
JAHHBIX, BU3YyalM3alusl JaHHBIX, UHTEepHpeTanus pe3yabTaToB. [IporpaMMHble
cpenctBa u HMHTepHeT-cepBUCHI i 00paOOTKM W TPEACTABIICHUS JIaHHBIX.

bosnbmne nannsie. MammaHoe oOyueHue

4.2

AHanu3 JaHHBIX C MOMOINBIO 3JIEKTPOHHBIX TaOaul. Beruncinenue cymmsbl,
cpemHero  apuMeTHYecKoro, HaumOOJbIIero  (HAMMEHBINEro) 3HAYCHUS
Iuana3oHa. Beruncienue kospuuueHTa KOppemsuMM ABYX PSJOB JaHHbBIX.
[TocTpoenue cronbuaThIX, JUHEHYATHIX U KPYroBbiX auarpamm. [loctpoenue
rpadpukoB  pynkumii. [lombop  nWHUM  TpeHma,  pelIeHHe  3aaad
MporHo3upoBaHus. PemieHue 3amad onTUMU3ALMUA C TOMOUIBIO 3JIEKTPOHHBIX

TaOJINIL

4.3

Jluckpern3anusi TPH  MaTEeMAaTHYECKOM  MOJICIIMPOBAHUM — HETPEPBIBHBIX
mporieccoB. MojenupoBanue IBWKEHUs. MoJenmupoBaHie OHOJIOTHIECKUX
CUCTeM. MareMaTH4ecKHe MOJCIM B OSKOHOMHKE. BBIYHCIUTEIbHBIC
AKCIIEPUMEHTHI ¢ MojesiMu. OOpaboTKa pe3ysbTaToB IKCIIEpHUMEHTa. Meron
HauMEHBIMX KBaaparoB. OICHKA YHCIIOBBIX IMapaMETPOB MOJICITHPYEMbIX
00BEKTOB U TpoleccoB. BoccraHoBieHHE 3aBUCUMOCTEN IO pe3ylibTaTaM

AKCTIEPUMEHTA

4.4

BeposatHocTHbIE MOJIENIH. MeTto b1 MomnTe-Kapio. NmuranuonHoe

MozenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeqeHuii 00 ogHOTUITHEIX 00bekTax. Ilone, 3anuck. Kimrou Tabaunel. Padora ¢
roToBOM 0a30¥ JaHHBIX. 3amoJiHeHHWe Oa3bl JaHHBIX. [loMck, copTHpOBKa U
(bunpTparus JaHHBIX. 3aMpOCkl HA BEIOOPKY JTaHHBIX. 3alPOChl C TapaMEeTPaMH.
Brruucisemble moJis B 3anpocax.

MmuoroTtabnuunbie 0a3bl JaHHBIX. TUIBI CBA3EH Mexay TabnuiaMu. BaenrHwuit
ko4, [lemocTHOCTE 0as3bl JaHHBIX. 3ampoChl K MHOTOTAaOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBbiii mponeccop. CpeacrBa NOHMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpPOBAaHHbIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornaBieHue. [lpaBuna  UUTHUPOBAHUS  HCTOYHHUKOB M O(GOpPMIICHUS

6ubnmorpaguUecKux CChlIOK




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

Nudopmatuka (B 2 yactsx); yrayonennoe ooyuenue. 10-11 knacc Ionsikos
K.1O., Epemun E.A. BUHOM, IIpocBemienue
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