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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmatrke (yriayOJEéHHBIM YPOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TpeOOBaHHI K pe3ysibTaTaM OCBOEHHUS OCHOBHOU
00pasoBaTeNbHON MPOTPpaMMBI CpelHero obmero oopasoBaHus, nmpeacTaBieHHBIX B DI'OC
COQ, a Takxe (penepanbHOI paboueit mporpaMmMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpOpMaTHKE AAET MPEACTABICHUE O IEJAX, OOIIel CTpaTeruw
oOydYeHHsl, BOCIHTAHUS W Pa3BUTHSA OOYYAIOIIMUXCS CPEACTBAMH YYEeOHOTO MpeaMera
«Uudopmarukay Ha yrayOnEHHOM YpOBHE, yCTaHaBIMBaeT 00s3aTeIbHOE MPEIMETHOE
CoJlepiKaHue, TMpenycMaTpuBaeT €ro CTPYKTYpUPOBaHWE IO pasfelaM M TeMaM Kypca,
omnpezensieT paclpeneieHrue ero Mo kiaccaM (rogaM H3ydeHus), Aa€T HPUMEpPHOE
pacnpesenenne y4eOHbIX 4acoB MO TEMATUYECKUM paslelaM Kypca U PEKOMEHIYyEMYIO
(mMpuUMeEpHYI0) TOCTENOBATENBHOCTh WX HW3YYEHHS C YYETOM MEXKMIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4Y€OHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEHN
00yUarommxcs.

[Iporpamma 1o uHOpMATHUKE ONpenensieT KOJIMYECTBEHHbIE W KauyeCTBEHHBIE
XapaKTEPUCTHKU Y4EeOHOr0o Marepuaina Ui Ka)XJA0ro rojia M3ydeHHs, B TOM YHUCIe s
COJIEP)KaTEIbHOTO HATOJHEHHs] Pa3HOTO BHAAa KOHTPOJA (TPOMEXKYTOUYHOW aTTECTAlUU
0o0y4Jaromuxcsi, BCEPOCCHUICKUX TPOBEPOUYHBIX pPabOT, TOCYJApPCTBEHHONW HWTOTOBOU
artectaruu). [Iporpamma mmo uHGoOpMaTUKE SBISETCS OCHOBOM ISl COCTABIICHUS aBTOPCKUX
y4eOHBIX MPOTPaMM U Y4€OHUKOB, TOYPOUHOTO TJIAHUPOBAHMS KypCa YUUTEIIEM.

Nudopmatuka B cpeaHem ol1ieM o0pa30BaHUN OTPAXKAET:

CYIIHOCTh WH(GOPMATUKHA KaK HAYYHOW IUCIUIUIMHBI, W3YyYaroIIeld 3aKOHOMEPHOCTH
POTEKaHUSI U BO3ZMOXKHOCTH aBTOMAaTH3alluK WH(OPMAIMOHHBIX MPOIIECCOB B Pa3IMUHBIX
CUCTEeMaXx;

OCHOBHBIE 00JIaCTH TIPUMEHEHUs WH()POPMATUKH, MPEXKAEC BCEro HH(POpPMAIMOHHBIC
TEXHOJIOTHH, yIIPABJICHUE U COMATBHYIO cepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOpMATHKU 1 HH)OPMAIIMOHHON ACSITEITHHOCTH.

Kypc wunHpopMatuku s YpOBHS cpeaHero oOmiero oOpa3oBaHMs —SIBISIETCS
3aBEPIIAIOIIMM 3TAIIOM HEMPEPHIBHOM MOATOTOBKH 00yUYalOmuXcs B 00J1acTi HOOPMATHKA
U WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM, OMUPAETCsS Ha COJAEp)KaHUE Kypca
WH(POPMATUKU YPOBHSI OCHOBHOTO 00111ero 00pa30BaHUs U OIBIT IIOCTOSTHHOTO MTPUMEHEHUS
WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, JaéT TEOPEeTUYECKOE OCMBICICHUE,
MHTEPIIPETALNIO U 0000ILIEHUE 3TOTO OIBITA.

Pesynbrarel yroy0iaéHHOTO ypoBHS u3y4yeHHs yueOHoro mpeamera «MuHdopmatuka
OpMEHTHUPOBAHBI HA TOJyYEHUE KOMIIETEHTHOCTEN I MOCleaytomel mpohecCuoHaIbHON
JESTEIIbHOCTH KaK B paMKax JaHHOW MPEAMETHON 00JacTH, Tak M B CMEXKHBIX C HEH
obnactsix. OHM BKJIIOYAIOT B ceO0si:



OBJIAJICHE KIIFOYEBBIMH TOHATUSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeAMETHas OoOJacTh, pPACMO3HABAHHE COOTBETCTBYIONIMX UM TIPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTH IEMOHCTPUPOBATH PA3JIMYHBIE MOAXObI K U3YUEHUIO SBIICHUM,
XapaKTEPHBIX JIJIS U3y4aeMOu MpeAMETHOM 00J1acTu;

YMEHHE pelllaTh THIOBbIC MPAKTUUYECKHE U TEOPETHUECKUE 3a]a4l, XapaKTEepHbIE IS
UCIOJIb30BaHUSI METOJIOB U MHCTPYMEHTApUS JAHHOM MpPEAMETHOM 001acTu;

HaJIM4Me MPEJCTaBICHUN O JaHHOW NpeIMETHOM O00JIACTH KaK IIEJOCTHOM TEeopuu
(COBOKYITHOCTH TEOPHHI), OCHOBHBIX CBSI3SX CO CMEKHBIMU OOJIACTSIMU 3HAHUM.

B pamkax yrayOn€éHHOTO ypOBHS U3y4deHUsT HHGPOPMATUKU O0OeCeunBaecTCs
[[EJICHAIIPaBJICHHAs: TIOJrOTOBKAa OOYyYalomMXcs K TPOJODKEHHIO OOpa3oBaHHs B
OpraHm3aiusax MpodecCHOHATFHOTO0 00pa30BaHMs MO CHEIHATBLHOCTIM, HETIOCPEICTBEHHO
CBS3aHHBIM C IM(GPOBBIMU TEXHOJIOTHSIMU, TaKMM Kak [porpaMMHas WHXKEHEpHs,
uHpopmalmoHHas 6€30MacHOCTb, UHPOPMAITMOHHBIE CUCTEMBbl U TEXHOJOTHUH, MOOWIIbHbIE
CHUCTEMBI M CETH, OOJBININE NaHHBIC W MAITMHHOE OOyUYEHHE, MPOMBINIJICHHBIA HHTCPHET
BEIIeH, MCKyCCTBEHHBI HMHTEJIEKT, TEXHOJOTUU OECHpPOBOJHOMN CBsI3M, POOOTOTEXHHUKA,
KBAHTOBBIE TEXHOJIOTHH, CHCTEMBI PaclpeeIEHHOTO PeecTpa, TEXHOJIOTUH BUPTYAIbHON U
JIOTTIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1eb u3ydeHusi ydeObHoro mpeamera «MHpopmarukay Ha yriayOnéHHOM
YpOBHE CpeAaHero ooOmero oOpa3oBaHUs — OOECIEUECHHE JalbHEUIIEero pa3BUTHS
WH()OPMAITMOHHBIX KOMITETEHIINH 00YYaromerocs, ero TOTOBHOCTH K YXKH3HU B YCJIOBHUSX
pa3BUBaOIIETOCs UHPOPMAIIMOHHOTO OOIIECTBA U BO3PACTAIONIEH KOHKYPEHIIMH HA PHIHKE
Tpyna. B cBsi3u ¢ aTum u3ydenne nnpopmatuku B 10—11 kmaccax T0KHO 00€CTIEUUTh:

chOpPMHPOBAHHOCTh ~ MHUPOBO33PEHHs, OCHOBAaHHOTO Ha TOHUMAaHUU  POJIU
nH)OpMaTHKHA, WH(POPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B COBPEMEHHOM
OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIIJICHUS;

chOpMHPOBAHHOCTh, YMEHUU pa3nuyath (aKThl M OIEHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOJIBI, BUJICTh UX CBSI3b C KPUTEPHUSIMHU OIICHUBAHUS U CBSI3b KPUTEPHUEB C ONPEACIEHHON
CUCTEMOH IIEHHOCTEH, MPOBEPATH Ha IOCTOBEPHOCTH U 000011aTh HH()OPMAIIHIO;

c(OpPMHPOBAHHOCTh TPEACTABICHUN O BIWUSHUA WH(GOPMAIMOHHBIX TEXHOJOTHUH Ha
KU3Hb YeJIOBEKa B O0OIIECTBE, MOHUMAHHUE COLIMAIILHOTO, SKOHOMUYECKOTO0, MTOJIUTUYECKOTO,
KyJIbTYPHOTO, IOPUAMYECKOrO, MPHUPOJAHOIO, SPrOHOMUYECKOTO0, MEAULHUHCKOTO U
(U3HOIOTMYECKOT0 KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTHIA;

NPUHATUHE TPABOBBIX M OATUYECKUX ACMEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIIOZCH, BOBICYEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;



CO3JaHUE YCIOBMM JUIsl PpPAa3BUTHA HABBIKOB y4e€OHOH, MPOEKTHOM, Hay4HO-
UCCIIEIOBAaTENIbCKOM W TBOPYECKOW NIEATEIBHOCTH, MOTHBAalMKM OOydYaloOmUXCI K
CaMOPA3BUTHIO.

B conepxanunm yude6HOoro mnpeamera «MHQopmaTHKay BBIIEISAIOTCS  YETHIPE
TEMaTHYECKHX pa3zena.

Paznen «{u¢ppoBast rpaMOTHOCTB)» NOCBAIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpyTUX DJJEMEHTOB LU(POBOrO OKPYKEHMs, BKJIIOYas KOMIIBIOTEPHBIE CETH,
UCIOJIb30BAaHUIO CPEACTB OINEpaAlMOHHON cuctembl, pabore B cetu HHTepHer u
UCIOJIb30BaHUIO0 UHTEPHET-CEPBUCOB, MHPOPMAIIMOHHOM 0€3011aCHOCTH.

Paznen «Teopernyeckue 0CHOBbI MH()OPMATHKM)» BKJIIOYACT B C€Osl MOHATUWHBIN

anmapar  MHQOPMATUKH,  BONPOCHl  KOAUPOBAHUS  MHPOpMALMH,  HU3MEPEHUS
UHPOPMALIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aIreOpbl JIOTUKM U KOMIIBIOTEPHOTO
MOJEITUPOBAHUS.

Pasmen «AJroputMbl W NPOrpaMMHpPOBAHMeE)» HAMpaBiIeH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, pPa3pabOTKy aJrOpUTMOB M OLEHKY HUX CJIOKHOCTH,
(dbopMHpOBaHKE HABBIKOB pEANM3AINH POTPaMM Ha S3bIKaX MPOTrPAMMUPOBAHMS BEICOKOTO
YPOBHSI.

Paznen «WH(popMauMOHHbIE TEXHOJOIMUW» IIOCBALIEH BOIPOCAM IPUMEHECHUS
MH(POPMAITMOHHBIX TEXHOJIOTUH, PEaTM30BAHHBIX B MPUKIATHBIX IPOrPAMMHBIX MPOTYKTaxX
Y NHTEPHET-CepBHUCaXx, B TOM YKCIIE B 33Jja4axX aHAJIM3a JaHHbBIX, UCIIOJIb30BAaHUIO 0a3 JaHHBIX
Y 3JIEKTPOHHBIX TaOJIUI] IS peLIeHUs] TPUKIIaJAHbIX 33]1a4.

B npusenénnom nanee copepxanuu yueoHoro npeamera «MHpopmatuka» KypcuBoM
BBIJIEJICHBl JIONOJHUTENbHBIE TEMbl, KOTOPbIE HE BXOJAT B 00s3aTEIbHYIO IPOrpaMmy
o0OydeHusi, HO MOTYT OBITh MPEUIOKECHBI ISl U3yUeHHUs! OTICIbHBIM MOTHBHPOBAHHBIM U
CITOCOOHBIM O0YJAIOIITUMCS.

YrnyOnéHHsld  ypoBeHb  H3yueHUss ~ UHGOPMATHUKA  PEKOMEHIyeTcs  JUIs
TEXHOJIOTMYECKOro MpOo(uIisi, OPUEHTUPOBAHHOTO HAa MHXEHEPHYIO U HMH(OPMALHUOHHYIO
chepnl AeaTeNbHOCTU. YTIYONEHHBIM YpPOBEHb HM3yueHUsS WH(GOPMATHKU OOECIeUYHBAET:
NOJATOTOBKY  OOydYarolIuMXcsi, OpPHUEHTHUPOBAHHBIX Ha CIEUHUATBHOCTH B  00JacTH
WHPOPMAITMOHHBIX TEXHOJIOTUN W WHXCHEPHBIC CTHEIHMATbHOCTH, Y9acTHE B MPOCKTHON U
UCCIIEIOBATENLCKOM NEATEIBHOCTH, CBA3aHHON C COBPEMEHHBIMU HaNpPaBICHUSIMH OTPACIH
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMITHAaX
u caade EquHoro rocy1apcTBEHHOTO sK3aMeHa o HHPOpMaTHKe.

[TocnenoBarenbHOCTh U3YUYEHUSI TEM B MpeJiesax OJTHOTO roja oOy4eHUs MOXKET ObITh
U3MEHEHA M0 YCMOTPEHHIO YUUTENS IPU MOArOTOBKE padoyeld MporpaMMbl U IOYPOUYHOTO
IUTAHUPOBAHMS.

OO111ee YnciIo0 YacoB, peKOMEHAOBAHHBIX 715 U3y4deHus nHpopMaTuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kinacce — 136 yacoB (4 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Mudposasi rpaMOTHOCTD

TpeOoBaHus TeXHUKHM O€30MaCHOCTH W TUTHMEHBI MpU paboTe ¢ KOMIIBIOTEpAMH U
JIPYTUMHU KOMITIOHEHTaMH ITU(POBOTO OKPYKEHUSI.

[TpunIMnBI PabOTHl KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApxXuTekTypa (oH
Helimana. ABTOMAaTM4yecKoe BBIIOJHEHUE MPOrpaMMbl mporeccopoM. OmnepaTuBHas,
MOCTOSIHHASI U JOJTOBpEMEHHAsl NaMsiTh. OOMEH NaHHBIMU C MOMOIIbIO MHUH. KOHTpOsuieps
BHEUIHUX YCTPOMCTB. [IpsAMoM JOCTYyn K mamMATH.

OCHOBHBIC TEHJICHIIMA Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOruK. [lapannenbHbie
BBIUKCIEHUA. MHoronpoueccopubie cuctembl. CynepkoMmnbloTepsl. Pacrpenenénnbie
BBIYMCIIUTENBHBIE CHUCTEMbl M 00pa0oTka OOJBIIUX JaHHbIX. MoOuIbHBIE HU(POBBIC
YCTPOMCTBA U UX POJIb B KOMMYHHUKAIUAX. BCTpoeHHBIE KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTusupoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecrieyeHHEe KOMIIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. Buapl
MPOrpaMMHOro o0ecreyeHus: ¥ ux HazHaueHne. OCOOEHHOCTH MPOrpaMMHOTO 0OecieueHHs
MOOWIBHBIX ycTpoiicTB. [lapamiensHoe mnporpammupoBanue. CHCTEMHOE MPOTpaMMHOE
obecrieuenue. OnepanoHHbIe CUCTEMBI. Y THIUTHI. [paiiBepsl ycTporcTB. MHCcTammsauus u
JEUHCTAIUIALUS POTPAMMHOTO 00€CTIeYEHUSI.

QaiinoBble  cucreMbl. [IpuHIMOBI  pa3memieHdss W WMMEHOBaHMS  (ailjioB B
nojroBpeMeHHor namatu. [llabnons! 11t onucanus rpyni (haisos.

[Iporpammuoe oOecrnieueHue. JIuleH3UpOBaHWE MPOTPAMMHOIO OOECIeYeHUsT |
uupoBbIx pecypcoB. llponmpuerapHoe u CcBOOOJHOE HporpaMMHOE oOecredeHue.
KoMmmMmepueckoe M HEKOMMEPUYECKOE HCIOJb30BaHUE MPOrpaMMHOrO OO€CleueHus M
1 (dpoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMAs 3aKOHOJATEILCTBOM Poccuiickoi
denepanuu 3a HEMPABOMEPHOE HCIIOIB30BAHUE MPOTPAMMHOTO 00ECTIeUeHUsI U IU(PPOBHIX
pecypcos.

[TpyuHIMIIBI TOCTPOEHHUS U anlapaTHbIE KOMIOHEHThI KOMITbIOTEPHBIX ceTel. CeTeBbie
npotokodibl. Cetp Mutepner. Anpecamusa B cetu MurepnHer. [Iporokonsl creka TCP/IP.
Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha noxacetm ¢ momombl  Macok noxacerei.  CereBoe
agMuHUCTpUpoBaHue. [lonmydyeHne MaHHBIX O CETEBBIX HACTPOWKax KoMmribioTepa. [IpoBepka
HaJMYMs CBSI3U C y3JIoM ceTd. OmnpeniesieHne MapuipyTa ABUKEHUS TAaKETOB.

Buaer nestenpHoctu B cetn MuTepHeT. CepBucekl MuTepHera. I'eonndopmaliioHHbIC
CUCTEMBI. ['€0I0KaIIMOHHbBIE CEPBUCHI PEAIbHOTO BpeMEHU (Hampumep, JIOKalus MOOUITbHBIX



TeneQOHOB, OIpENeICHHE 3arpyKEHHOCTH aBTOMArucTpajeil), HWHTEPHET-TOPTOBII,
OpoHupOBaHKE OUIIETOB M TOCTUHUII.

['ocymapcTBeHHBIE NEKTPOHHBIE CEPBUCHI U yCIyTH. COLMAIbHBIE CETU — OpraHU3alus
KOJUIEKTUBHOTO B3aUMOJICUCTBUS U 0OMeHa AaHHBIMU. CeTeBOM ATUKET: MpaBuJia MOBEICHUS
B kuOepmpoctpancTe. [Ipobrema moamuHHOCTH ToOdydyeHHOW uHGopManuu. OTKpBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHbIE W DKOHOMHUYECKHME Yrpo3bl, CBA3AHHBIE C  HCIOJIb30BAHHEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojoruil.  OO0mue  npoOiaemMbl  3alIUThI
uHbopMaluu U UHPOpMAMOHHON Oe3omacHocTH. CpeAcTBa 3alMThl MH(POpMAUU B
KOMITbIOTEPaX, KOMITBIOTEPHBIX CETSIX U aBTOMAaTU3UPOBAHHBIX HHPOPMALIMOHHBIX CUCTEMAX.
[IpaBoBO€ oOecneuenre nHGOPMAIMOHHON 0€30MacHOCTH.

[IpenoTBpallieHne HECAaHKUMOHUPOBAHHOIO JOCTyNa K JIMYHOW KOH(UACHIHAIbLHOU
uH(pOpMallUK, XpaHALICHCS Ha MEPCOHAIbHOM KOMIIbIOTEPE, MOOUJIBHBIX YCTpPOMCTBAX.
BpenonocHoe mnporpamMmHoe oOecnedeHre M CrocoObl OOpbObl ¢ HHUM. AHTHBHUPYCHBIE
nporpammel. OpraHuzanusi JH4YHOTO apxuBa uUH(popmanuu. Pe3epBHOE KONUpOBaHUE.
[TaponpHas 3ammra apxuBa.

Hludposanue ganubix. CUMMeTpUUHbIE 1 HecuMMeTpuuHble mudpsl. udpsl npoctoi
3amensl. [udp Lezaps. [ludp Buxenepa. Anroputm mmdpoBanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nannueie u 3HaHus. MHpopmanmoHHbie Ipouecchl B NPUPOAE, TEXHUKE U
oO1iecTBe.

HenpepriBHBIE U JUCKPETHBIE BEIMYMHBI U CUTHAIBL. Heo0X0aAMMOCTh TUCKpeTU3aluu
uH(opMaIuy, TpeIHa3HAYCHHOW JIsi XpaHEeHWs, mepenadyd M oOpadOTKHM B HHUQPPOBBIX
CUCTEMaX.

JlBonuHoe koaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpHbIE KoOAbl. JlexomupoBaHue
COOOIICHMH, 3aMTMCAHHBIX C TIOMOIILI0 HEPABHOMEPHBIX K0J10B. Y cioBue ®ano. [Toctpoenue
OJIHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO JepeBa. ENMWHULIBI U3MEPEHHS] KOIUYECTBA
uHpopmanuu. AndaBUTHBIN MOJX0]] K OIIEHKE KOJU4YecTBa HHPOPMALIMH.

Cucrembl cuncneHusi. Pa3BépHyTtasi 3anuch HENbIX U JPOOHBIX YKCEN B MO3UIMOHHOU
cucteMe cuucnenusi. CBONCTBAa MO3UIIMOHHOM 3alHMCH YHCIA: KOJIMYECTBO IU(p B 3amucH,
MIPU3HAK JEJIIMMOCTH YMCJIAa HA OCHOBAHHUE CHUCTEMBI CUMCIIEHUS. AJITOPUTM MEPEBOJA LETIOTO
yucia U3 P-MY4HON CUCTEMBI CUMCIICHHS B JAECATUYHYIO. AJTOPUTM MEPEeBOJa KOHEUHOU P-
UYHOU JIpOoOU B JIECSATUUHYIO. AJITOPUTM MEPEBOA 1IEJIOr0 YUciaa U3 JEeCATUYHON CHUCTEMBI
cuucieHus B P-uunyto. [lepeBon koHewHOU aecsaTHuHOM apodu B P-munyro. J[BowuHnas,
BOCBMEpUYHAsl W UIECTHAALATEPUYHAs] CUCTEMbl CUHCIEHUS, CBSI3b MEXIy HUMMU.
ApudmeTnueckre oOmepaluy B MO3ULIMOHHBIX CHUCTEMaX CUMCICHHA. [pouyHas
YPaBHOBEIIEHHAs! CUCTEMA CUHUCIEHUSA. JIBONYHO-AECATUUHASI CUCTEMA CUUCIIECHUS.



KomupoBanue tekcroB. KomupoBka ASCII. OpnobGaiitabie komupoBku. CraHmapt
UNICODE. Konupoka UTF-8. Omnpenenenune HHPOPMAIMOHHOTO O0BEMAa TEKCTOBBIX
COOOIIEHU.

KomupoBanue wn3o0paxenuil. OneHka HHPOPMAIMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPHU 33JaHHBIX pa3pelIeHUU U TIIyOMHE KOAMPOBaHUA LiBeTa. L[BeToBBIE MOIENH.
BextopHoe xomupoBanue. dopmartel rpaduueckux dainoB. Tpéxmepnas rpaduka.
®pakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka HHQOPMAIMOHHOTO O0BbEMA 3BYKOBBIX JAHHBIX MpHU
3aJIaHHBIX YaCTOTE IUCKPETU3ALUU U PA3PSTHOCTH KOAUPOBAHHUS.

Anre0pa noruku. [loHsiTue BbicKka3biBaHUs. Bricka3biBaTenbHble (HOpMBbI (TIPEIUKATHI).
KBaHTOpBI CylIECTBOBaHUS U BCEOOITHOCTH.

Jlornueckue onepanuu. Tabnuupbl ucTUHHOCTH. Jlormueckue BolpakeHus. Jlornueckue
TOXJecTBa. JlOKa3aTeNbCTBO JIOTMYECKUX TOXKJAECTB C IMOMOIIbI TaOIWIl HCTUHHOCTH.
Jlornueckue onepanuuy U onepanyy HaJl MHOKECTBaAMU.

3aKoHBI aJIreOpbl JIOTUKUA. DKBUBAJICHTHBIE MTPEOOPa30BAHMS JIOTUUECKUX BBIPAXKEHUH.
Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHH.

Jlornueckue GyHKUIMHU. 3aBUCUMOCTb KOJIMUYECTBA BO3MOKHBIX JIOTHUECKUX (PYHKIMHA OT
KOJIMUYECTBa apryMeHTOB. [oHbIE CHCTEMBI IOTHYECKUX (PYHKIIUH.

Kanonnueckue (Qopmbl Joruyeckux BbIpakeHUW. CoOBepLIEHHBIE TU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHbIE (POPMBI, ANITOPUTMBI UX TTOCTPOESHUS O TAOJIHMIIE UCTUHHOCTH.

Jloruueckue 3eMeHTHI B cocTaBe komnbrotepa. Tpurrep. Cymmartop. MHOTOpa3psiHbIN
cymmarop. llocTtpoeHne cxem Ha JIOTMYECKHX JJIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHHIO. 3aIIUCh JJOTHYECKOTO BBIPAXKEHMS 110 JIOTUYECKOM CXEME.

IIpencraBienne HENbIX YKMCEN B MAMATA KOMIBIOTEpA. OrpaHWYEHHOCTH IWAIa3oHa
yucel IIPU OTPAaHUYECHHM KOJMYECTBAa paspsnoB. llepenosiHeHue pa3psaHON CETKH.
bes3HakoBele M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIM JIOIOJHHUTECIBHBIA KO
OTPULIATEIbHBIX YUCEIL.

[TobutoBble Joruueckue onepauu. Jlornyeckuid, apudmMeTHUecKud U LUUKINYECKUN
casurd. lludposanue ¢ moMmolibo NnoOUTOBOM onepanuun «uckiatovaromee M.

IIpencraBiieHre BEIIECTBEHHBIX YHMCEN B IAMITH KOMIIbIOTEpa. 3Hayamas 4acTb MU
nopsiiok  yucia. Jlmama3oH 3HaYeHWW BEIIECTBEHHBIX uyucen. [lpoOnembl xpaHeHUs
BEILIECTBEHHBIX YMCEJN, CBA3AHHBIE C OTPAaHUYEHHUEM KOJIMYECTBA pPa3psAnoB. BrimosHeHue
oIepaluii ¢ BEECTBEHHbIMU YHCIAMH, HAKOIUIEHHE OIINOOK NPU BBIUUCICHUSX.

AJITOPUTMBI U IPOrPAMMHUPOBaHHUE

OnpeneneHre BO3MOXKHBIX pPe3yJIbTaTOB pa0OThI MPOCTEMIIMX aITOPUTMOB YIIPABICHUS
VCIIOJIHUTENSIMA M BBIYMCIUTENBHBIX aNropuTMoB. OmnpeneneHre UCXOAHBIX JaHHBIX, IPH
KOTOPBIX JIFTOPUTM MOXKET JaTh TPEOYyEMbIid pe3ybTarT.



Oramnbl pelmeHus 3a1ad Ha Kommbiorepe. MIHCTpyMEeHTaabHble CPEACTBA: TPAHCIIATOD,
OTIaaYuK, TpopuanpoBHMK. KoMmunsmus M uHTepnperanus mnporpamm. BuptyanbHbie
MalIUHBI.

WuTerpupoBanHas cpena pa3zpaboTku. Metoasl oTiaaku mporpaMM. Mcrnosb3oBaHue
TpaccupoBOYHBIX Tabmu1l. OTiagouHblii BBIBOA. [lomaroBoe BeinomHeHne nporpaMmsl. Touku
octaHoBa. [I[pocMoTp 3HaueHUI IEPEMEHHBIX.

S3pix mporpamMupoBanus (Python, Java, C++, C#). Tumnbl gaHHBIX: 1IEJIOYNCIICHHBIE,
BEILIECTBEHHBIC, CUMBOJIbHBIC, Jlorndyeckue. BersineHunsa. Cnoxsbsle ycioBusd. LuKibl c
ycioBueM. Lluknel mo nepeMeHHOW. B3anmo3aMeHseMOCTh pa3iIMYHbIX BHUJIOB IMKJIOB.
WNuBapuant mukia. CocTaBleHHE LMKIA C UCIOJIb30BAHUEM 3apaHee ONpeelEHHOrOo
MHBAapUaHTa LUKJIA.

JlokyMeHTHpOBaHKE porpaMM. Mcnonap30Banne KoMMeHTapueB. [loaroToBka onvcanus
IIPOrpamMMBbl U HHCTPYKLUU IS ITOJIb30BaTEN.

AnropuTMbl 00paOOTKH HATypaJbHBIX YMCEN, 3alIMCAHHBIX B MO3UIMOHHBIX CHCTEMAaxX
CUMCIICHUA: pa30MeHue 3aluCU Yucia Ha OTHENbHble LU(pBI, HAXOXKIECHUE CYMMBI U
Mpou3BeeHUs U (Dp, HAXOKACHIUE MAKCUMAIIbHON (MUHUMAIbHOW) HUDPHI.

HaxoxJeHue Bcex MpPOCTBIX YMCEN B 3aJaHHOM nuaria3oHe. lIpencraBiieHne uucia B
BU/JIe HA0OpA MPOCTBHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHHS B CTEIICHb.

OO0paboTka TaHHBIX, XpaHsAxcs B paitiax. TekcToBble M JBOMYHBIE (ailibl. DaiiioBbie
nepeMeHHbie ((aiinoBsie ykazarenu). Urenue u3 Qaiina. 3anuce B aitn.

Pa36uenue 3amaun Ha moa3anauu. [loamporpammel (porieypsl U GyHKIHMHN). Pexypcus.
PexypcuBHble 00beKTHI (PpakTanbl). PekypcuBHbie iporieypbl U GyHkun. Mcnons3oBanue
CTEKa JUIsl OPraHU3alUU PEKYPCHUBHBIX BBI30BOB.

Ucnonb3oBanue cTranaapTHOW OUOIMOTEKH si3blKa MporpaMmmupoBanus. [logkiroueHue
OMOIMOTEK MOANPOTPAMM CTOPOHHUX MPOU3BOJAUTENCH. MOIYIbHBIA MPUHIUI TOCTPOCHUS
IIporpamm.

Yucnennsie MeToAbl. TouHOE U MPUOIMKEHHOE perieHus 3aJaun. YUCIeHHbIe METOIbI
pelIeHusl ypaBHEHMI: METoj| mnepebopa, METOJ MOJIOBUHHOro Aenenus. [Ipubmmxénnoe
BBIYMCIICHHE JUIMH KPUBbIX. Boluncienue miomanaeit Guryp ¢ HoOMOLIbI0 YUCICHHBIX METOIOB
(MeTon MpSIMOYTOJIBHUKOB, MeTon Tpaneuuii). [louck makcumyma (MUHMMYMa) GYyHKUIHAUA
OJTHOU NEPEMEHHON METOAO0M IOJIOBUHHOTO JICJICHMUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (DyHKUIMHU sI3bIKa MPOTpaMMHUPOBAHUS
U1 0OpabOTKM CUMBOJIBHBIX CTPOK. AJTOpUTMbI 0OpaOOTKH CHMBOJBHBIX CTPOK: HMOJCYET
KOJINYECTBA MOSBJICHUI CHMBOJA B CTPOKE, pa30OMEHUE CTPOKH Ha CJIOBA IO IPOOEIbHBIM
CHUMBOJIaM, TMOWCK IOJACTPOKHA BHYTPHU AAHHOM CTPOKH, 3aMEHAa HAWUJACHHOM ITOJACTPOKM Ha
APYTYIo CTPOKY. ['eHeparus Bcex CIOB B HEKOTOPOM ai(aBUTe, YIOBIECTBOPAIOIMINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.



MaccuBbl U TIOCIIEIOBATEIFHOCTH 4YnCce. Beramcienrne 0000MEHHBIX XapaKTEPUCTHUK
AJIEMEHTOB MacCHBa WJIM YUCJIOBOM MOCIEAOBATEILHOCTH (CYMMBI, IPOU3BENICHUS, CPEHETO
apu(PpMETUYECKOTO, MUHUMAIBHOTO U MaKCHUMAaJIbHOIO AJIEMEHTOB, KOJUYECTBA JJIEMEHTOB,
yJIOBJIETBOPSIONIUX 33/JAHHOMY YCIIOBUIO). JINHEHHBIIN MOUCK 3aJaHHOTO 3HAYE€HUS B MACCHBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. [IpocTeie METOIbI COPTUPOBKH (METOJ] ITY3bIPbKA,
METOJ BBIOOpA, COPTHUPOBKA BcTaBKamu). COpPTHpOBKA CIMsSHHEM. bwIcTpas COpTHpOBKa
maccuBa (anroputM QuickSort). /[BonyHbBINi MOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHBIE MAacCHBBI (MATpHIlbI). AJITOPUTMBI O0OpPaOOTKU JBYMEPHBIX MACCHUBOB:
3aII0JIHEHHUE JIBYMEPHOI'O YMCIIOBOTO MAacCHUBa MO 33JaHHBIM IPABUIIAM, IIOMCK JJIEMEHTA B
JBYMEPHOM MAacCCHBE, BBIYUCIECHHE MakcuMyma (MHUHUMyMa) M CYMMBI 3JEMEHTOB
JIBYMEPHOI'O MacCHBa, EPECTAHOBKA CTPOK U CTOJOIIOB ABYMEPHOTO MAaCCHUBA.

NudopmanuoHHbie TEXHOJIOTUU

TexcroBslii porieccop. PenaktupoBanue u popmatuposanue. [Iposepka opdorpaduu u
rpamMmmaTuku. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Kcrnonp3oBanue
ctuiiei. CTpyKTYpUpPOBaHHBIE TEKCTOBBIE TOKYMEHTBI. CHOCKH, ornasiieHue. KoymekTuBHas
pabota ¢ JOKyMmMeHTaMu. HHCTPpYMEHTHI pELEH3UPOBAaHUS B TEKCTOBBIX MPOLIECCOPaXx.
O6maunblie cepBuchl. JlenoBas nmepenucka. Pedepar. IIpaBuia muTupoBaHus UCTOYHUKOB U
opopmiuenusi obudanorpadudeckux ccbuiok. OdopmiieHHe CrUcKa JUTEPATyPhl. 3HAKOMCTBO
C KOMIBIOTEpPHOM BEPCTKOM  TEeKCcTa. TE€XHUYECKHME CpeIcTBa BBOJAA  TEKCTA.
Cnennanu3npoBaHHbBIE CPEICTBA PEIAKTUPOBAHUS MATEMATUUECKUX TEKCTOB.

AHanmu3 paHHbIX. OCHOBHBIE 3aJayd  aHalu3a JIaHHBIX: [POTHO3UPOBAHUE,
Kiaccuukanus, KiacTepu3aius, anaau3 oTkJIoHeHud. [locienoBarensHOCTh peleHus 3a1a4y
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA KauyecTBa JAHHBIX, BHIOOD
W/WIA  TIOCTPOGHHUE MOJENH, MpeoOdpa3oBaHUE JAHHBIX, BHU3yaldu3alus JIaHHBIX,
HMHTEpIIpeTanus pe3yiabTaToB. [IporpaMmMHbIe cpe/IcTBa U UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH
W TIpeICTaBIeHUs NaHHbIX. bonbime manabie. MammHHOEe 00yueHue. HTEIeKTyambHbIHI
aHaJu3 TaHHbBIX.

AHalM3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TabJuil. BhUKMCIEHHE CyMMBI, CpEIHETO
apupMeTH4YeCKoro, HauOOJbIIero (HAUMEHBIIEr0) 3HAuYeHUs JAuana3oHa. BeluucieHue
ko3 duLreHTa KOPPEIALNN IBYX PsAOB NaHHBIX. [locTpoeHne cToaduaThix, JUHEMYATHIX U
KpyroBeix guarpamm. [loctpoenue rpaduxoB ¢ynkiui. [lonbop nuHUM TpeHAa, peIIeHUE
3a71a4 TPOTHO3UPOBAHUSL.

YuclieHHOE pellieHre YpaBHEHHI ¢ MOMOIIbIO Mo100pa napameTpa. OnTuMu3aius Kak
MOWCK HaWJy4ylIero peuieHus B 3aJaHHBIX ycioBusx. LleneBas ¢GyHKuMs, OrpaHUYEHUS.
JlokanpHbIe U I00aNbHBIII MUHUMYMBI 11€N1IeBOM (yHKIMU. Pelienne 3a1a4 ONTUMHU3ALNHI C
MTOMOIIIBIO DJIEKTPOHHBIX TAOJIHII.

11 KITACC
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Teoperuyeckue 0CHOBbI HHPOPMATHKH

Teopernyeckue MoaXoAbl K OLIEHKE KOJIMYecTBa MHPoOpMauuu. 3aKOH aJJUTUBHOCTU
unpopmarmu. Gopmyna Xaptiu. Mapopmarus u sepostHocTs. Dopmyna lllennona.

Anroputmsl cxxatus nanueix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
AJTOPUTMBI CKAaTHUsI JAHHBIX C MOTEPSIMU. YMEHBbIIEHUE TMIyOMHBI KOJAMPOBAHUS IIBETA.
OcHoBHbI€ uzen anroputmoB cxkatusi JPEG, MP3.

CkopocTh mepeiayu JIaHHbIX. 3aBUCUMOCTh BPEMEHU Mepeiadyd OT HH(HOPMAIMOHHOTO
00b€Ma JaHHBIX M XapaKTEPUCTUK KaHana CBs3U. [IpuuMHBI BOZHUKHOBEHUS OLIMOOK IpPH
nepenade JaHHbIX. Kojpl, MO3BOJSOMIME OOHApYKMBAaThb W HUCIHPABIATh OIIMOKH,
BO3HMKAIOIIKE NIPU Niepenaye naHHbiX. PaccrosHue Xammunra. KogupoBaHue ¢ MOBTOPEHUEM
ouroB. Konbl XaMMuHra.

Cucrembl. KommnoHeHTBl cucTeMBbl W HMX B3aumojencTBue. CHCTEeMHBIA 3(P(EKT.
VYnpasnenue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBS3b.

Monemu wu MogaemupoBanue. lLlenp MopenmupoBanus. CoOOTBETCTBHE — MOJAEIHU
MOJIETTUPYEMOMY OOBEKTY WM Mpoleccy, Leau MojenupoBaHus. DopManuzanus
MIPUKIIAJIHBIX 3a]1a4.

[IpeacraBnenre pe3ysibTaTOB MOJEIUPOBAHUS B BHUIE, yIOOHOM i BOCHPUSITHS
yenoBekoM. ['paduueckoe npecTaBiaeHue JaHHBIX (CXEeMbl, TAOIHIIbI, TpadUuKn).

I'padpr. OcHoBHBIe TIOHSATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPUIL
CMEXHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTH. PellleHne anropuTMUYEcKHX 3azad,
CBSI3aHHBIX C aHAJIM30M TpadoB (TOCTPOEHUE ONITUMATILHOTO IYTH MEXKIY BEpPIIMHAMHU rpada,
OMpeNeeHNe KOJIMYECTBA PAa3MYHBIX NYTeH MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO
alUKIM4eckoro rpaga).

JlepeBbst. bunapnoe gepeBo. JlepeBbs mnomcka. CmocoObpl 00Xxoma Jepesa.
[IpeacraBnenne apu@METUIECKUX BHIPAKCHUN B BUIE JepeBa. J[MCKpEeTHBIE WUTPHI JIBYX
UrpoKoB ¢ mosiHoM uH(popmarmeil. [loctpoenne nepeBa mepedopa BapUaHTOB, OMHMCAHHE
CTpaTerud WUrpbl B TaOMW4YHOM (¢Gopme. BBIUTPHINIHBIE W MPOUTPHIINIHBIE TMO3UIIUH.
Briirpeliiiabie cTpaTeruu.

CpencTtBa MCKYCCTBEHHOro uHTeeKTa. CepBHCHI MAIIMHHOIO IepeBoja U
pacnio3HaBaHusi yCTHOM peun. KorHutuBHBIE cepBUCH. WaeHTudukammss W MOUCK
n300pakeHnit, pacrnoszHaBanue Jsui. CamooOydaromuecss cucteMbl. VcKyccTBeHHbIN
MHTEJUIEKT B KOMITBIOTEPHBIX Urpax. Mcnonab30BaHNe METOA0B MCKYCCTBEHHOIO MHTEJUICKTA
B oO0yuarommx cucremax. lcmonb30BaHHe METOAOB MCKYCCTBEHHOTO MHTEIUIEKTa B
pobororexnuke. Mutepuer  Bemieil.  [lepcrekTuBBI  pa3BUTHUS ~ KOMIBIOTEPHBIX
MHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceT.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE
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dopmanu3zanus NOHATUA anroputMma. MammHa ThIOpUHTa Kak YHHBEpCAJIbHAash MOJEIb
BbluncieHu. Te3znc Yépua—TpropuHra.

OneHka CIOKHOCTU BhIUMCIeHUN. Bpemsi paboThl U 00BEM HCIONB3YyeMON NaMsITH, X
3aBUCHUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OIIEHKa aCUMITOTHYECKON CI0KHOCTH
AITOPUTMOB. AJITOPUTMBI TOJIMHOMUAJIBHOM c105kHOCTH. [IepebopHbie anroputMmel. [ Ipumepst
Pa3JIMYHBIX AITOPUTMOB PELIEHUS OJHOM 3a1a4, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mOpoOCTBIX YWCENl B 33aJJaHHOM JIMANAa30HE C MOMOILIBI AITOPUTMa «PELIETO
OpaTtocheHay.

MHuoropa3psigHbie LeIble YUCia, 3a/1a4d JUIMHHON apu(METUKH.

CrnoBapu (accollMaTHMBHBIE MAacCUBBI, OTOOpakeHus). Xoami-tadnuiel. Iloctpoenue
an(paBUTHO-YaCTOTHOT'O CJIOBAPS AJIA 3aIaHHOTO TEKCTA.

Creku.  AHamu3  TOpPaBWIBHOCTH  CKOOOYHOTO  BbIpakeHUs.  BwlumciieHnue
apu(pMETUYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnons3oBanue odepenu 1yl BDEMEHHOTO XPaHEHUS JaHHBIX.

AnroputMmsbl Ha rpadax. [locTpoeHrne MUHHUMAJIBHOTO OCTOBHOTO JIEpEBa B3BEUIEHHOTO
CBA3HOIO HEOpHUEHTHUpOoBaHHOro rpada. KomuyecTBo pa3nuuHbIX MyTed MEXAYy BepIIMHAMU
OPUEHTHUPOBAHHOTO AIIMKINYECKOTO Tpada. Anroputm JelKkcTpshl.

HepeBps. Peamm3aumss nepeBa C IIOMOILIBKO CCBUIOYHBIX CTPYKTYp. JlBOWuYHBIE
(bunapnsie) nepeBbs. [locTpoeHue aepeBa AJisl 3aJJaHHOTO apU(PMETUUECKOTO BBIPAKEHUS.
PexypcuBHble anropuTMmbl 00xoja aepeBa. Vcnonb3oBaHue cTeka W ouepenu ajsi ooxoda
IepeBa.

JluHaMu4ecKkoe MpOrpaMMHUPOBAaHUE KaK METOJ PEIICHHsS 33Jad C COXPaHEHHEM
IIPOMEKYTOUHBIX ~ PE3yJbTAaTOB. 3aJauyd, pEemaeMble ¢ [OMOUIBI0 JHHAMHYECKOIO
MPOrpaMMUPOBAHMS: BEIYMCIIEHUE PEKYPCUBHBIX (PYHKIUH, OICYET KOJIMYECTBA BAPUAHTOB,
3a/1a4yu ONTUMU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPHEHTHUPOBAHHOM MporpaMMupoBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa 1 MeTO/IbI 00beKTOB. OOBEKTHO-OPUEHTUPOBaHHBIN aHaMK3. PazpaboTka mporpamm
Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO moaxoda. WHKamncynduus, HacleqoBaHue,
OIUMOPPHU3M.

Cpenpl ObicTpoit pa3padoTku nporpamm. [IpoekTupoBanue unTepdeiica moyib30BaTeIIsl.
Hcnonb30BaHne TOTOBBIX YIPABIIAEMbIX AJIEMEHTOB JJIsl IOCTPOEHUs HHTepderica.

00630p s36IKOB TTporpamMmupoBanus. [loHATHE 0 MapagurMax MporpaMMUPOBAHUSI.

NudopManuoHHbIe TEXHOJIOTMH

OTranbel  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJAEIMPOBAHUSA: IMOCTAHOBKA  3a/1ayH,
pa3paboTka MOJENM, TECTUPOBAHHE MOJIEIM, KOMIBIOTEPHBI HKCIIEPUMEHT, aHaJIU3
pE3yNbTATOB MOJEIUPOBAHHUS.
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Jluckpernsanuss ONpu MaTEMaTHYECKOM MOJIEIMPOBAHUN HEIMPEPBIBHBIX ITPOLECCOB.
MopenupoBanue ABWXKEHUs. MopaenupoBaHue OMOJIOTMUECKUX CHCTEM. MaremaThdecKue
MOJENH B YKOHOMHUKE. BBIYMCIUTENBHBIE SKCIIEPUMEHTHI C MOJIECIISIMH.

OO0paboTKa pe3ynbTaTOB 3KCHEpUMEHTa. MeToJ HauMeHbIIuX KBajpaToB. OleHka
YHCIOBBIX MApaMeTpoOB MOJETUPYEMBIX OOBEKTOB M TpoleccoB. BoccranoBneHnne
3aBUCHMOCTEM IO PE3yJIbTATaAM JKCIIEPUMEHTA.

Bepostaoctaeie Moaenu. Meroasl Monte-Kapio. MutanmoHHoe MOJEeIMpOBaHHUE.
CucremMbl MaccOBOTO 00CTY>KUBaHUSI.

Tabnuunbie (pensiuoHHbIE) 0a3bl TaHHBIX. Tabnuila — MpecTaBICHUE CBEIEHUN 00
OMHOTHIHEIX 00BekTax. Ilome, 3ammchk. Kmrou Ttabmmiel. Pabora ¢ roroBoit 06a30¥ JTaHHEIX.
3anosHeHue 0a3bl NaHHbIX. [loKnck, copTHpoBKa U (pUIIbTpaLUsl TaHHBIX. 3alIPOChl HA BEIOOPKY
JAHHBIX. 3aMpoCkl C mapameTpamMu. Beruucisiembie MMoJs B 3ampocax.

MHoroTabiuuHbie 6a3bl TaHHBIX. THIBI CBSA3eW MExay TaOnuiamMu. BHEIIHHMI Kirod.
[lemocTHOCTH 0a3bl JAHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npunioxenusa. I[lostue o0 cepBepHOM M KIMEHTCKOM YAaCTAX CauTa.
TexHONMOTUsl «KIUEHT — CEepBEP», €€ NOCTOMHCTBA U HemocTatku. OcHOBHI s3bika HTML un
kackagHbix Tabmui ctuient (CSS). Cuenapun Ha s3bike JavaScript. @opmbl Ha BeO-CTpaHUIIE.

Pasmernienue BeO-caitToB. Yciayra XxocTuHra. 3arpyska (haiaoB Ha CauT.

BBox n300paskeHuid ¢ UCIOJIBb30BAaHUEM PA3JIMYHBIX HU(POBBIX YCTPOUCTB (LUPPOBBIX
(doToanmapaToB ¥ MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB U APYTUX YCTPOUCTB). I'padmueckuii
penakrop. Paspemenune. Kangpuposanume. Vcnpasnenune mnepcriektuBbl. ['ucrorpamma.
Koppekmust ypoBHeit, koppeknus nBera. O0eciBeunBaHNEe IIBETHBIX M300pakeHUM. PeTyb.
PaboTa ¢ o6nactamu. OUILTPHL.

MHuorocnoiiabie n3o0paxenusi. TekcToBbie ciou. Macka cinosa. Kananel. CoxpaHenue
BbIJIeSieHHON ob6nactu. [loarotoBka wWiItOCTpanuii 1 BeO-calTOB. AHMMUPOBAHHBIC
HU300paKeHHUSI.

Bexropnas rpaduka. [IpumutuBel. M3MeHenne mopsiaka 3yeMeHTOB. BripaBHUBaHME,
pacnpeaenenue. ['pynnupoBka. Kpusbsie. @opMaThl BEKTOPHBIX PUCYHKOB. Mcronb3oBanue
KOHTYpOB. BekTopuzaiusi pacTpoBbIX U300paKeHHM.

[IprHIMIIBI TOCTPOEHHS U PENAKTUPOBAHUS TPEXMEPHBIX Mojienel. CeTOUHbIE MOJEIIH.
Marepuainesl. MojenupoBaHrie UCTOYHUKOB OCBellleHUs. KaMepbl. AIIUTUBHBIE TEXHOJIOTHH
(3D-npuntepsl). [loHsITHE O BUPTYyaIbHOM PEATBHOCTH U IOTIOJTHEHHON PEabHOCTH.
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[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT T'OTOBHOCTh M  CIIOCOOHOCTH
0Oy4arolmxcss PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHCTEMOW LEHHOCTHBIX OpPUEHTAlUUW, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
o0I1ecTBa, pacHIMPEHUE KUZHEHHOTO OMbITa W ONBITA JEATEIBHOCTH B IPOLECCE
peanu3alnuy  CpeACTBAaMM  ydyeOHOTrO IMpeAMETa OCHOBHBIX  HAalpaBIICHUU
BOCITUTATEIbHOU JIEATETbHOCTH.

B pesynpraTte wu3yueHuss HMHPOPMATHUKHM HAa YpPOBHE CPEAHETO OOIIEro
oOpaszoBaHus y oOyvatonierocst OynyT copMHUpOBaHbI CIEIYIOIINE JTUYHOCTHBIE
pe3yibTaThl:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEN, yBaXKEHHE 3aKOHA
U TPaBOIOPANIKA, COOJIIOJIEHUE OCHOBOMNOJATaIIUX HOPM HH(GOPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTHBOCTOSATH HJIEOJOTUU SKCTPEMHU3MA, HAMOHAIN3MA,
KCeHO(pOOUM, AUCKPUMHUHALMU 1O COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOILIEHHWE K UICTOPUYECKOMY HACIEINI0, JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBRA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYAs OCTETUKY HAYyYHOrO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHble BHUABl HMCKYCCTBa, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTUH;

S) pu3u4ecKOro BOCHUTAHMS:
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cOpMUPOBAHHOCTh ~ 3[0POBOTO W  Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 37I0POBbBIO, B TOM YHCIIE 3a CUET COOIIOICHUS
TpeOOBaHMI  Oe30macHOl  AKCIUlyaTalldd  CPeJACTB  MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOW JAESTEILHOCTU TEXHOJOTMYECKOW M COLMAIBHOM
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

uHTEepec K cdepaM MpPOoPECCHOHATBHON JESTENbHOCTH, CBS3aHHBIM C
uHpOpMATUKON, TPOrpaMMHUpPOBAHMEM U HUH(OOPMAIIMOHHBIMU TEXHOJOTHUIMU,
OCHOBAaHHBIMU Ha JIOCTKEHUSIX HAyKh UHGOPMATUKH U HAYYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pemieHus, B TOM 4YHUCI€ C Yy4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHXKEHUSIM HAYyYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(HOPMAITMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
undpoBoiil TpaHchopmanuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporiecce 1ocTH)EHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMMBbI 11O
nHpopMaTrKe y 00Yy4YarOIIMXCS COBEPIIECHCTBYETCS IMOIIMOHAIBHBIN WHTEIJIEKT,
npeanojaraimmii copMUpOBaHHOCTD:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBAThCI K
HAMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIMY, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LEeTu U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, UCXOMSl U3 CBOMX
BO3MOKHOCTEH;
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IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTBHIBaTh €ro MNPHU OCYIIECTBICHHMH KOMMYHHUKALIMH, CIIOCOOHOCTH K
COYYBCTBUIO U COIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIFOUAIOIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydeHus HHPOPMATHUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpasoBaHusi 'y oOydawomerocs OyayT CQOPMUPOBAaHbI METaNpeAMETHbIE
pe3yJIbTaThl, OTPAKEHHBIE B YHHUBEPCAIbHBIX YUEOHBIX JEUCTBUAX, & UMEHHO —
NIO3HABATEJIbHBIE ~ YHHBEPCAJIbHBIE y4eOHblE JIEWCTBHS, KOMMYHHKATHUBHbBIE
YHUBEpCAJIbHbIE Y4YEOHbIE JEUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBIE YUYEOHBIE
JENUCTBHUSL, COBMECTHAsS I€ATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKune JeCTBUSI:

CaMOCTOATENbHO  (QOopMyNIHMpOBaTH W aKTyalU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS JJIi CPaBHEHWS,
KJ1accupuKauu U 0000IICHHUS;

OMPENENATh MU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATH ¥ BBITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH yUEOHO-UCCIIE0BATEIbCKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY MOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

OCYILIECTBJISITh PA3JIMYHbIE BUJBI JIESITEIIBHOCTH MO IOJYYEHUIO HOBOI'O
3HAHWS, €r0 WHTEPIpETay, MPeoOpa30OBaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
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y4eOHBIX CHUTyallMsX, B TOM YHCIE MpPH CO3JaHUU YYEOHBIX U COIMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA TUI MBIIUICHHUS, BIAJIETh HAYYHONH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTh M (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3Y €€ PEeIIeHNUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IEJICHAINIPABICHHBIN TIOWCK MEepPeHOca CPEACTB M CHOCOO0OB
NEUCTBUS B MPO(PECCUOHANBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJIEW, MpeiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

BJIa/IETh HaBbIKAMH MOJyYeHUsI UHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh ~ MOUCK,  aHalU3, CHCTEMaTU3alUl0 |
UHTEPIIPETANIO HH(POPMAIINK Pa3TMYHBIX BUIOB U (HOPM MPEICTaBICHHS;

CO3/1aBaThb TEKCTH B pa3iMYHbIX (opMarax ¢ y4€TOM Ha3HAUYCHUS
uHDOpMaAIIUU U TICJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
NpEeJCTaBICHUS U BU3yaIU3allii;

OILICHWBATh JIOCTOBEPHOCTb, JISTHTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a]1a4 ¢ COOII0ICHUEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX W STUYECKUX HOPM, HOPM HHQPOPMAIIMOHHOM
0€30IMacHOCTH;

BJQJE€Th  HABbIKAMU  pAclO3HABaHHUA U 3alIUTHl  HH(pOpMaIMH,
uHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUSA
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1) oOmenme:

OCYIIECTBIISITh KOMMYHHKAITMU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBEpOAJTbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COIIMATIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalluidl u
CMATYaTh KOH(IUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIIOcOOaAMU  OOIIEHWS W B3aMMOJICHCTBUS,
apTyYMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMATYAaTh KOH(PJIMKTHBIC CUTYaIIUH;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AesITeJIbHOCTD:

IMOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYUIBHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MPUHUMATh 1E€JIM  COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHHUPOBATH JCUCTBUA MO HX JOCTHUKCHHUIO: COCTaBJISATH IUJIaH JACHUCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaXKJI0r0 Y4aCTHUKA KOMAaH bl B OOIIHIN
pe3yJabTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE TIPOEKTHI, OIEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSITEJTbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JEATCIIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaul B 00pa3oBaTelbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH TIJIaH PEIICHHSI TPOOIEMBI C YIETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOUYTCHHUI;

JienaTh OCO3HAHHBINA BEIOOD, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;
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OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHUIIUU B
pa3HbIX 001acTAX 3HAHWM, NOCTOSHHO IIOBBIIATh CBOM 00pa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISIM;

BJAa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BhIOOpA
BEPHOT'0 PELLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUXKEHUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIPpH AHAJINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH.

3) npuHATHSA ce0st M APYIrUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPpH AaHAINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xkypca uHGOpMATHKU YriayOonéHHOTO ypoBHS 6 10
Kacce 00yJaronuMucs Oy IyT TOCTUTHYTHI CIIEAYIOIINE MPEAMETHBIC PE3YIbTAThI:

BJIAJICHUEC TIPEACTABICHUSIMH O POJM HHPOPMAIMK M CBS3aHHBIX C HEH
MIPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MMOHATHAMU «HHGOPMAIIHSI,
«MH(POPMAIUOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIH
b dexTy, «mHDOPMAITMOHHAS] CHCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJAaMH TIOMCKa HWHpopMammu B cetu VIHTepHET, yMeHwHe
KPUTHYECKH OIICHUBATh MH(POpMAIIHIO, TONYICHHYO U3 ceTh HTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOAUTH IPHUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMpPaBICHUS WCIOIB30BAHUSA, yMEHHUE
KJacCUu(pUIMpPOBaTh OCHOBHBIE 3aJaud aHAJINW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(UKAIus, KJIaCTepU3aIus, aHaIN3 OTKJIOHCHHIA), IOHUMATh
MIOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a TaHHBIX: COOp MEePBUYHBIX JaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB,;
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NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHAECHUUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU PabOThI C OMEPAIMOHHBIMU CHCTEMaMU, OCHOBHBIMH
BUJIaMH MPOTPAMMHOT0 00ECIICUEeHHUS I PEeIIeHUs] yYeOHbIX 3a/1a4 110 BEIOpaHHON
cCreuaIn3alny;

HaJIM4KEe MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MIPUHILIMUIIAX OPTaHU3aALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOImMMX MpPUHIUIAX pPa3pabOTKM W (YHKIMOHUPOBAHUS HMHTEPHET-
IIPUIIOKECHUM;

MOHUMAaHUE yrpo3 HHPOPMALIMOHHOM 0€3011aCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOACHCTBUS ATHM YIrpo3aM, COOJoaeHHEe Mep 0e30MmacHOCTH,
IIPENOTBPAIAIONIMX HE3aKOHHOE pACIPOCTPAHEHHE IEPCOHAIBHBIX JAaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKHM O€30MacHOCTH M TUTHEHBl IMpU padoTe C
KOMITBIOTEPAMHU U APYTMMU KOMIIOHEHTaMH LIU(PPOBOrO OKPY>KEHUS, TOHUMAHUE
IIPaBOBBIX OCHOB KCIIOJIb30BaHUS KOMIIBIOTEPHBIX POrpaMM, 0a3 JaHHBIX U padOThI
B cetu UHTEpHET;

NIOHUMAHUE OCHOBHBIX IPUHLUIIOB JUCKPETU3ALUH Pa3JU4YHBIX BUIOB
uH(popMalMu, YyMEHUE ONpelNensiTh HMHPOPMALUUOHHBIM OOBEM TEKCTOBBIX,
rpauuecKkux M 3BYKOBBIX JAHHBIX MPH 3aJlaHHBIX MapaMeTpax AUCKPETH3aluH,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTH NEpeJaduy JaHHbIX, OLIEHUBATh U3MEHEHNE
BpEMEHM TMepefauyd MpuH H3MEHEHUH HWHGPOPMAIMOHHOTO O00BEMA JaHHBIX MU
XapaKTEPUCTHUK KaHAJIA CBA3H;

YMEHUE KCIONb30BaTh MPU PEUICHUU 3a/1ay CBOMCTBA MO3UI[MOHHOW 3alUCH
YHCeJl, AITOPUTMA MTOCTPOEHHUS 3aMMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
3TOTr0 YKCJIA B MO3UIIMOHHON CUCTEME CUNCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJIHATHh apU(PMETHUUECKHUE ONEepallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPeoOpa30BaHUS JIOTUUECKUX BBIPAKEHUM, HCIIONb3Ys
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax MO 3aJaHHOW TaOJIHUIle
UCTUHHOCTH, HUCCIIEI0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBAaHUS, COJAEPIKAILIEIO
NepeMEHHbBIE, PEIIATh HECI0XKHbBIE JTJOTHYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUI;

NOHMMaHUE O0a30BbIX aAJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aMUCh YKMCEN B MO3UIMOHHON CHUCTEME CUMCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00padoTka MHOTOPa3psIAHBIX IETbIX
YHUCEeN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAeNsATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
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(cyMMHpOBaHHE 3JIEMEHTOB MAacCuMBa, COPTUPOBKAa MacCHUBa, IepeOOpHBIE
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIICHUsI OJHOM 3a1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mpeacraBieHHsMH O O0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABIIAIOIINE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAINW3 MPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEICIISTh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENEATh, NPU KAKUX HCXOJHBIX JAaHHBIX BO3MOXKHO MOJYYEHUE YKa3aHHBIX
pEe3yJbTATOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTU K OLIMOKE B paboTe
porpamMmmsl, GOPMYyIUPOBATh NPEII0KEHU 110 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAllMOHHBIE MaTEPUAIbl C HCIOJIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTrPAaMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOIUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYasi BHIYMCIEHHE CYMMBbI, CPEIHETO apU(PMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMEHBIIETO 3HAYCHHH, pelIeHue YpPaBHEHHM, BBIOOD
ONTUMAJILHOTO  pEIIeHus, TMOoA0Op JMHUU  TpPEHJa, pelIeHHe  3ajad
IPOTHO3UPOBAHUS).

B npouecce u3yueHus kypca UHGOPMATHKU YTriayOn€HHOro ypoBHs 6 11
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHbIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JEKOUpPOBaHUE CooOImeHui (MpedrKCHBIE KOJbI), HCIOIh30BaTh IMPOCTEHIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U UCIPABIIATH OMIMOKHU MpHU Nepeaaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINII HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHMs] TPU W3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pellaTh alrOpUTMHUYECKHE 337aud, CBA3aHHBIE C aHAIM30M rpadoB
(331241 MOCTPOEHUSI ONTUMAIIBHOTO ITyTH MEXKy BeplIMHaMu rpada, ornpeaeeHus
KOJIMYECTBa PA3JIMYHBIX IMyTed MEXAy BEpIIMHAMU OPUEHTUPOBAHHOIO
aIUKIINYECKOTOo rpada), yMEeHHE UCIIOIh30BATh IEPEBbS NIPH aHAIHM3E U TTIOCTPOCHUH
KOJIOB W JUISI TIPEJICTABIICHUST apu(PMETHUECKUX BBIPAKCHUHN, TIPU PEIICHUU 3a]1a4
MOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3a]aHHOMY QJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBIBaTh B BHUAE Nporpamm 0a3oBbIC
JITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOTrpaMmax JAHHbIC PAa3IUYHBIX THUIIOB C
Y4ETOM OTPAHMYEHHUM HA JTMANA30H UX BO3MOXHBIX 3HAUYECHUW, MPUMEHSTH IPH
pelLIeHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApHU, CTEKH, OUEPEH, IEPEBDS),
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UCIIONB30BaTh 0a30BbIE OMEpallMd CO CTPYKTypaMH JaHHBIX, HPUMEHSThH
CTaHJIaPTHBIE U COOCTBEHHBIC MOAMPOrPAMMBI JIJIs1 00paOOTKH YHCIOBBIX TaHHBIX U
CUMBOJIBHBIX CTpPOK, HCIIOJB30BaTh MpH pa3paboTke MporpaMM OHOIUOTEKH
MNOANPOTpaMM, 3HaTh (DYHKIIMOHAIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHUE IOKYMEHTUPOBATh IPOTPAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIa/ICHNE OCHOBHBIMU CBEJICHUSAMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX
CO3/1aHusl U pabOThl ¢ HUMH, YMEHHE HCIOJIb30BAaTh TaOJUYHbIE (PENIALUOHHbIE)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3ax NAaHHBIX, BHITIOJHATH COPTUPOBKY H
MOMCK 3amuced B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyr0 0a3y AaHHBIX) U
CIPaBOYHBIE CUCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJIENN JJI aHaIn3a
00BEKTOB U MPOIECCOB: POPMYITUPOBATH 1IETh MOICIIUPOBAHMS, BHIMIOJHITH AaHAIU3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIEJIA MOJIETUPYEMOMY OOBEKTY WM NPOLECCY, NPEACTABIATh PE3YJIbTATHI
MOJICIMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCTIONb30BAaHUEM PA3NUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYT, IHU(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUsI TEXHOJOTM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00J]acTX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbIXx 3afad MalIidiHHOTO OO0y4YeHUs
(pacnio3HaBaHus, KiIacCU(pUKAIMU U MPOTHO3UPOBAHMS) HAJIMUWE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTUH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. ludposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KomnbrotepHble cetu
1.4 NudopmanmronHas 6e301acHOCTh 2
Hroro o pazaeny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IIpencraBnenue napopmanuu B
2.1 ped opvan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Komnerotepnas apupmernka 7 1
Uroro no pazaeny 40
Paszpen 3. AnropurMbl 1 IPpOrpaMMHpPOBaHUeE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 YucneHHble METOBI 3




AAroput™Mbl 00pabOTKH CUMBOJIBHBIX

23

34 5 1
JAHHBIX
3.5 ‘ Anroput™bl 00pabOTKH MacCUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 ‘ OO6paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHaNMM3 TaHHBIX 3
Wroro no pazneny 14
PesepBHOe Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5
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11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
L1 WNndopmanus n napopmarmioHHse 10 )5
IIPOLIECCHI
1.2 MoaenupoBaHue 8 2
Hroro no pazaeny 18
Pa3znen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
POrPaMMHUPOBAHHUS
Uroro no pazneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KommnsrorepHo-maremaTudeckoe 3 ’
' MOJIETTMPOBAHHE
3.2 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14 4
34 KomnbsrotepHas rpaguka 3.5
3.5 3D-mozaenupoBaHue 3
Uroro no pazaeny 48
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PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5
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ITOYPOYHOE IIVTAHUPOBAHUE

27

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
Ne ara u@posBbie
n/n Tema ypoxa Bcero Konrponbnvie  Ipaxririeckie fdlsyqe}mﬂ :)16[()1;[;0B3TeJILHLIe
padoTbI padoThbI pecypenI
NOT 17-y-2019
TpeOGoBaHust TEXHUKH 0€30MACHOCTU U FUIL YHATIHXCA
0 MpaBUJIaM
TUTHEHBI TIPH paboTe C KOMIBIOTEpAMU U
1 1 0€30MacHOCTH B
JOPYTUMU KOMIIOHEHTaMU TG POBOTO CaBHeTe
ORpyxet uH(pOpMaTHKH
u BT
) [Tpunnuner paboThl KOMITBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMU C ITIOMOIIBIO IIIVH. |
KonTtposnepsl BHEIIHUX YCTPOMCTB
4 ABTOMAaTHYECKOE BBITIOJTHEHUE |
MpOrpaMMbl IPOLECCOPOM
OmnepaTuBHasA, TOCTOSTHHAS 1
5 JoJIrOBpeMeHHasi naMsaTb. KoHTposiepsl |
BHEIIHUX yCTpOHCTB. IIpsmoit noctymn k
naMsTH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE !
TEXHOJIOTHH




[IporpamMmMHoe obecrieueHue

28

7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOUCTB

g CucrteMHOe ITporpaMMHOE oOecrieueHue.
OnepannoHHbIE CUCTEMBI

9 Yrunutel. [{paiBepsl yCTPOUCTB.
[TapamienpHOE IPOrpaMMUPOBAHUE

10 WHcTannanus 1 NIenHCTaIUISIIUS
IIPOrpaMMHOT0 00ecreueHus
®aiinoBbie cuctemsl. [IpuHIATIBI

1 pa3MelleHus 1 UMEHOBaHUs (hailioB B
noirospeMeHHoM namsatu. llabnonsl 1uis
ornucaHus rpymni ¢aiion
3axkoHOAATEIBCTBO Poccuiickoi

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecreyeHns U TaHHbIX
[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Pa3nenenne IP-ceTtn Ha moJiceTH ¢
IIOMOILIBIO MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocT B cetn IHTEpHET.

17 Cepsucel HTepHeTa. ['ocynapcTBeHHbIE

QJICKTPOHHBIC CCPBUCHI U YCIIYTH




18

HNudopmannonnas 6€301macHOCTh

29

19

20

21

BpenoHocHbie porpaMMHOE
obecriedeHre 1 MeTo bl 60pbOBI C HUM
[IpakTuueckas pabota 1o Teme

" AHTUBHUPYCHBIC TPOTPAMMBI"
Opranu3zanus JMYHOTO apXUBa

unpopmanuu. PezepBHoe KonupoBaHue.
[TaponpHas 3ammra apxuBa

22

23

24

[udpoBanme JaHHBIX

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTuueckas pabota 1mo Teme
"[llndpoBanue 1aHHBIX"

25

WNudopmanys, faHHbIE U 3HAHUS.
WNupopmannoHHbIE IPOIECCH B IPUPOJIE,
TEXHUKE U 0OIIECTBE

26

HenpeprsiBHBIE U JUCKPETHBIE BEITMYUHBI
¥ curdaisl. HeoOxoauMocTh
JTUCKpeTU3aIui HHGOpMaIIiH,
MpeAHa3HauYeHHOM I XpaHEeHHS,
nepenayu U 00paboTKu B HU(PPOBHIX
CHCTEMax

27

JIBonuHO€e KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekoaupoBaHue
COOOIIEHNH, 3alUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB




VYcenosue ®ano. [loctpoenne o1HO3HAYHO

30

28 JIEKOIUPYEMBIX KOJIOB C ITIOMOUIBIO
nepeBa. ['pad An. A. MapkoBa
EnuHUIBI 13MEpEeHUs KOJTMYeCTBa

29 nHpopmanuu. AndaBUTHBIN TOAXOI K
OIICHKE KOJIMYeCTBa MH(POPMAITIH

30 CucteMbl CUHCIICHUS

31 [TepeBoa uncen U3 OJHOM CHCTEMBI
CUHCJICHHS B IPYTYIO
JlBonuHasi, BOCEMEpHUYHAS U

32 IEeCTHAALIATEPUYHASL CUCTEMBI
CUHCIICHHS, CBSI3b MEXK/1y HUMH
JlBonuHasi, BOCEMEpUYHAS U

33 IIecTHaaTepuyHasi CHCTEMBI
CUHCJICHUS, CBSI3b MKy HUMH
JIBouuHasi, BOCbMepHYHas U

34 IIecTHaaTepuyHasi CHCTEMBI
CUHCJICHUS, CBSI3b MKy HUMH

35 ApudmeTrueckue ornepanuu B
MMO3UI[MOHHBIX CHCTEMAaX CUMCIICHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUHCJICHUS

37 JIBOMYHO-JCCATUYHAS CUCTEMA
CUHCIIEHUS

38 KoaupoBanue TekcToB

39 PactpoBoe koaupoBanue n300pakxeHUI




40

41

[IpakTuueckas pabota 1o Teme
"Tuckperusaius rpapuiaeckon
unpopmanuu"

[IBeToBbIE MOAENHN. BEekTOpHOE
konupoBanue. @opmatsl (aiios.
Tpéxmepnas rpaduka. DpakraabHas
rpaduka

31

42

Konuposanue 3Byka. OrieHka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTaHHBIX TIPU 3aJJaHHBIX YaCTOTE
IMCKPETU3AINU U PA3PSTHOCTH
KOJMPOBAHUS

43

[IpakTnueckas pabota 1o Teme
"Jluckperrsanus 3ByKOBOH
uHpopmanun"

44

45

OcHOBBI anreOpbl JOTUKU

Jlornyeckue onepanuu. TabauIs!
HCTUHHOCTH

46

Jlornueckue Belpaxenus. Jlornueckue
TOKJeCTBA. JJ0Ka3aTenbCTBO JTOrMYECKHUX
TOKIECTB C MIOMOIIIbIO TaOIHUI]
HUCTUHHOCTHU

47

[IpakTnueckas pabota 1o Teme
«[TocTpoenue u ananu3 TadnuIl
WCTUHHOCTHU B TaOJIMYHOM ITPOIIECCOPEN

48

Jlornueckue oneparuy 1 ornepanuu Haj
MHOKECTBAMU




49

Jlornueckue oneparuu 1 orepanuu Hal
MHOKECTBAMU

32

50

3aKoHBI areOphl JIOTHKY.
DOKBHUBaJICHTHBIE IPe0Opa30BaHUs
JIOTMYECKUX BBIPAKCHUH

51

52

53

54

Jlornyeckue ypaBHEHHUS U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJMYECTBA apTyMEHTOB.
[TosiHbIE cUCTEMBI TOTMUECKUX (PYHKIUI

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHUi1. COBEpILICHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MMOCTPOEHUS 110 TabJINIIE UCTUHHOCTH

Jlormueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA

55

Tpurrep. Cymmarop. MHoropa3psaHbii
CyMMAarop

56

57

IlocTpoeHne cxem Ha JJIOTMYECKHUX
JIEMEHTaXx. 3aMuCh JIOTHYECKOTO
BBIPAKEHMS 110 JIOTHYECKOU CXeEMe

MI/IKpOCXCMBI N TCXHOJIOI'us UX
IMPpOU3BOJACTBA




58

59

60

[IpencraBnenue HenpIx Yucea B NaMsATU
KoMIbroTepa. OrpaHUYEeHHOCTh
JIMaIa30Ha yucen PU OrpaHUYEHUN
KoJmyecTBa paspsnos. [lepenonnenue
pa3psAHON CETKH

be33HakoBbIE ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. JIBOMYHBII
JOTIOJTHUTEIBHBIN KO/ OTPHUIIATESIIBHBIX
qucen

IToOuTOBEIE JIOTHYECKHUE Oo1cpanumu.

Jlornueckuii, apupmeTndecKkuii u
IUKIUYECKUI CIBUTH

33

61

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBOK
onepauuu «uckiovaromniee UM

62

63

64

Hpe)ICTaBJ'IGHI/Ie " XPAaHCHUC B IaMATHU
KOMITBIOTEPA BEIICCTBCHHBIX YUCCIT

Brinosinenue onepanuii ¢
BEILIECTBEHHBIMU YUCJIaMHU, HAKOIUJIEHUE
OIIMOOK MPHU BBIYUCICHUSIX

[IpakTnueckas pabota 1o Teme
«M3ydenue nopazpsAHOr0 MalIMHHOTO
MIPEJICTaBICHUS LENIBIX U BEIIECTBEHHBIX
qHCeI»

65

66

AHaJIN3 aaroOpuTMOB

Oranel peleHus 3a1a4 Ha KOMIIBIOTEPE.
HNHCcTpyMeHTaIbHBIE CPEACTBA!
TPaAHCIATOP, OTIAAUUK, TPOPUITHPOBIIUK




Cpena nporpamMmmupoBanust. Kommumsius
Y UHTEPIIPETaLUs IPOrPaMM.

34

67 1
BuptyanbHble MaluHbl.
WuTerpupoBanHas cpena pa3paboTKu
68 Merto/ibl OTJIAIKK IPOTPaMM 1
NOT 17-y-2019
JUTS yJaruxcs
10 TIpaBHUIIAM
Turbl mepeMeHHBIX B S3bIKE
69 1 0€3011acCHOCTH B
IIPOrpaMMHUPOBaHUS CaBuHeTe
uH(pOpMaTHKH
u BT
70 OO0paboTKa LEeJbIX Ynce 1
71 O06paboTka BEHIECTBEHHBIX YHCEI 1
72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1
73 Bersnenus. CnoxHble yCI0BUS 1
74 [uxsl ¢ ycmoBueM 1
[ukiel O mepeMEeHHOM.
75 B3anMo3aMeHseMOCTh pa3IMYHbIX BUI0B 1
ITUKJIOB
76 O06paboTka HaTYpaJIbHBIX YHCEN C |
UCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B
77 3aJjaHHOM Juanas3oHe [IpakTuueckas | 0.5

pabota o Teme «Pemnienue 3agau
METOOM nepedopa




35

78 WNuBapuaHT nukia

79 JIOKyMEHTHpOBaHUE NPOTrpamMm

20 O6paboTKa JaHHBIX, XPAHSIIHUXCS B
(aiimax

81 PazOuenue 3agaun Ha OA3a1a4YH
Vcnonb30BaHue CTaHAAPTHOM

2 OMOIMOTEKH SI3bIKA POTPAMMHUPOBAHUSI.
[Monkmrouenne OMOIMOTEK TOAIPOTPAMM
CTOPOHHUX MPOU3BOJUTEEN

23 [Toxnporpammel (Ipouesypsl 1
yHxumm)

84 [Tonnporpammsl (Ipouesypsl 1
yHxumm)

85 [IpakTnueckas pabota 1o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PekypcuBHble 00BEKTHI

26 (ppakransr). PekypcruBHBIE POIIEAYPHI U
¢bysakuu. Mcnonb3oBaHue creka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

g7 [IpakTryeckas pabora o Teme
"PexypcuBHBIE TOAITPOrPaMMBI"

28 MoaynbpHBII NPUHIMI IOCTPOCHUS
MpOrpaMm

89 YuciieHHbIe METOJIBI

90 [IpakTuyeckas pabora o Teme

«YucneHHoe peleHnue ypaBHEHUIN




91

Hcnonn3oBanne JUCKPETHU3allun B
BBIYHMCIINTCIIBHBIX 3aJadax

36

92

[IpakTruyeckas pabora o Teme
«[TpubmmxEHHOE BHIYMCICHUE ITTHH
KPUBBIX U IUIOMIAAEH GUryp»

93

94

95

96

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QyHKIIHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTropUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

Anroput™bl 00pab0TKH CUMBOJIBHBIX
CTPOK: pa30MeHUe CTPOKU Ha CJI0Ba 10
poOeIbHBIM CHMBOJIAM

Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JTaHHOU
CTPOKH; 3aM€Ha HallICHHOU MOACTPOKHU
Ha JIpYTYIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK € UCTIOJIH30BAHUEM
¢GbyHKUIMH cTaHAapTHON OMOIMOTEKH
s3bIKa MPOrpaMMHUPOBaHUS"

98

99

['enepanms ciioB B 3a1aHHOM aji(haBUTE

MaccuBbl ¥ TOCHEI0BATEIILHOCTH YUCE.
[IpakTuueckas pabota mo Teme
"3amonaenre maccusa'

0.5
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100 O06001mEHHBIE XapaKTEePUCTUKN MacCHBa 1
JIMHEWHBIN IOUCK 33aJaHHOTO 3HAYCHHUs B

101 maccuse. [Ipaktuueckas pabora 1o reme | 0.5
"JIMHEMHBIN MOUCK 3alaHHOTO 3HAYEHHUS '
B Maccuse"
IIpakTnueckas padora no teme "Ilonck

102 MUHUMAaJIbHOIO (MaKCUMaJIbHOTO) 1 1
3JIEMEHTA B YUCIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBa.

103 IIpocThie METOIbI COPTUPOBKH. | 0.5
[IpakTnueckas padbora no teme "IIpocTsie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. bricTpas

104 COPTHPOBKA MaccuBa (aJIrOpUTM | 0.5
QuickSort). [IpakTruueckas padoTa mo '
teMe "bricTpast copTrpoBka MaccuBa"
JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktudeckas pabora 1o reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHbIE MaCCUBBI (MaTPHULIbI) 1

107 Anroput™mbl 06paboTKH MaTpUIL 1

108 Pemrenue 3amau aHanu3a JaHHBIX 1

109 CpenctBa TEKCTOBOTO Mpoleccopa 1

110 KomnerotepHas BEpcTka TekcTa 1




111

112

[IpakTrueckas padota mo Teme "BépcTka
JOKYMEHTOB C MaTeMaTH4YEeCKUMHU
dbopmynamu"

NHCcTpyMEHTBI peLieH3UPOBAHNS

38

113

114

115

IIpakTruyeckas pabora no Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

Ob6naunblie cepBuchl. KomiektuBHas
paborta ¢ nokymentamu. [IpakTuueckas
pabora o Teme "KosnexktuBHas pabota ¢
TOoKymMeHTaMu"

Ananu3 ganueix. bosbinne faHHbIe

0.5

116

117

Marmnnoe oOyueHue

Ananuz JaHHBIX C IOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_[

118

[IpakTnueckas pabora no teme "AHnanus
JTAHHBIX C TOMOIIBIO AIEKTPOHHBIX
Tabaurn"

119

[Toctpoenue rpadukoB pyHKINH.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IMAarpaMM CPEJICTBAMHU pPEeIaKTOpa
9JIEKTPOHHBIX TabmHI"

0.5

120

Jluauu tpenna. Ilpaktuueckas padota mno
teme "[logOop nmuHuM TpeHaa,
MIPOTHO3UpOBaHKE"

0.5




[Ton6op mapamerpa. [IpakTuueckas
pabora o Teme "UnclieHHOe pelIeHne

39

121 . 1 0.5
YpaBHEHUI ¢ TOMOIIbIO TOJ00pa
napametpa"
OnTumu3anus Kak MOUCK HAMITy4YlIero
pelIeHUs B 3aJJaHHBIX YCIOBHSIX.

122 [IpakTrueckas padora o teme "Pemenue 1 0.5
3a/1a4 ONTUMHU3AIUU C IOMOIIBIO
ANEKTPOHHBIX Tabnun"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1

125 PesepBHOE Bpems 1

126 PesepBHoe Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHoe Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHoe Bpemst 1

131 PesepBHOE Bpems 1

132 PesepBHOoe Bpems 1

133 PeszepBHOe Bpemst 1

134 PeszepBHOe Bpemst 1

135 PeszepBHOE Bpemst 1

136 PeszepBHOe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 136 )15

[MPOT'PAMME
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11 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
(]
Jlj;n Tema ypoxa Bcero Konrponbnvie  Ipaxririeckie il:;:eﬂl/lﬂ :)Ig[()l;l;?)l;:fenbﬂue
padoThI padoThI pecypenI
NOT 17-y-2019
JUISL ydaluxcs
110 MpaBUJIaM
1 Konuaectso nadpopmarmm 1 0€301acHOCTH B
KaOuHeTe
nH(pOpMaTHKH
u BT
ANTOPUTMBI CKaTHUS JaHHBIX 1
Anroput™ Xadpmana 1
[IpakTuueckas pabora no teme "Cxxatue
4 JTAHHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUs JAHHBIX C OTEPSIMHU.
6 [TpakTuyeckas pabora no reme "CxaTtue | 0.5
TaHHBIX ¢ ToTepsimMu (anroputmsl JPEG,
MP3)"
CKopocTh nepeiauu JaHHBIX 1
ITomexoycTOMYNBBIE KOJIBI 1




[TpakTrueckas paboTa 1o Teme
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9 " . " 1
[TomexoycTOHUYMBBIE KOJIBI
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3anmojeiicteue. CucTeMHbIH 3P dexT. |
VYrpasieHue kak HHGOPMAIIMOHHBIN
nporecc. O6paTHast cBA3b
11 Mojenu 1 MOJIETMPOBAHUE 1
12 I'padmr 1
13 Pemenue 3anau ¢ nomousto rpagos 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UTP 1
[TpakTuyeckas pabora no teme "[lonck
16 BBIUTPHIIIHON CTPATETMH B UT'PE C MOJIHON 1
uHpopmanuein"”
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
13 [IpakTuyeckas pabora no teme "Cpezacraa |
HCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanu3anys MOHATHS AITOPUTMA.
19 MamuHa TelOpHHTra KaK yHUBEpCaabHas |
MozeIb Beruuciennil. Tesuc Yépua—
TrropuHra
[IpakTuyeckas pabora o Teme
20 "CocraBieHHe IPOCTON MPOrpPaMMBbI JIIs 1
MamuHbl TeropuHra”
21 Mamuna Ilocra 1
22 Hopwmanbhasbie anropugmer Mapkosa 1




23

24

AJ'IFOpI/ITMI/ILICCKI/I HEPpA3pCIINMBIC 3a/1a4u.

3amaua octaHoBa. HEBO3MOKHOCTE
ABTOMAaTHUYECKON OTJIAJKH MPOTPaMM

Cl0XXHOCTDH BBIYHUCIIEHMI

42

25

26

27

[Torck mPOCTHIX YHCEIT B 33aHHOM
JIaIa3oHe ¢ TIOMOIIBIO alITOpUTMa
«penretro IparocheHar

[TpakTuyeckas pabora o teme "[Torck
IPOCTHIX YKCEII B 3aaHHOM JHarna3oHe"

MHoropa3psIHbIe 1IeJIbIe YUCIIa, 3a1a4l
JUTMHHOM apu(pMeTuKu

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUN C
MHOTOpa3psAIHBIMU YHCIaMU"

CrnoBapu (accoruaTUBHbIE MaCCHBBI,
0TOOpaxeHwus ). XdII-TaOIUIIBL.
[TocTpoenune anhaBUTHO-4ACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

[TpakTrueckas paboTa 1mo Teme
"TToctpoenue angaBUTHO-4YaCTOTHOTO
cJoBaps 1S 33JJaHHOTO TeKcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenne nocienoBaTeIbHOCTEH 110
mrabiaony. PerynspHbie BRIpaKeHHUs.
YacToTHBIN aHaIN3
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[IpakTrueckas padota mo teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

43

33

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

35

36

Brruncnenue apupmeTnieckoro
BBIPAXCHHSI, 3AMICAHHOTO B TTOCT(HUKCHOMN
dopme

[TpakTrueckas paboTa 1o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPXCHHSI, 3AIICAHHOTO B TIOCT(OUKCHOMN
dopme"

Ouepenu. Vcnonb3oBanue ouepenu Ass
BPEMEHHOT'O XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnons3oBanne ouepenn”

38

HepeBbs. Peanuzanus nepesa ¢ moMoIIbIO
CCBUIOYHBIX CTPYKTYp. J{BONUHBIE
(bunapueie) nepesbs. [locTpoenne nepera
JUISL 3a/1aHHOTO apu(PMETHIECKOTO
BBIPpAXKCHUA

39

40

[TpakTiueckas paboTa 1Mo Teme
"Hcnonb30BaHUE AEPEBHEB IS
BBIYHCIICHHS apU(PMETHIECKUX
BBIPKEHHI"

PexypcuBHBIC aroOpuTMBI 00X0/1a JIepeBa.
Hcnonmp30BaHue CTEKa B OYePEIN JIs
o0xoma nepena
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42

PekypcuBHble alropuT™Mbl 00X0/1a IepeBa.

Hcnonp30Banue cTeKa U OUepean s
obxoma nepena

Anroputwmsl Ha rpadax. [Toctpoenune
MHHHMAaJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

44

43

O06xox rpada B riryouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3nuuHbIX IyTeHd MEXIy
BEPILINHAMU OPUCHTUPOBAHHOI'O
AIUKINIecKoro rpaga

Aunroput™m JIeHKCTpBI.

46

[IpakTuyeckas pabora o Teme
"Beruncnenue JUIMHBI KpaTyaiiiero myTu
MEXy BepLIMHAMU Tpada (aIroputM
JeiikcTpsbr)”

47

48

49

Anroput™m Drnoiina—Y opiraiia

3aauu, pemaemMple ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUS:
BBIYUCIIEHHE PEKYPCUBHBIX (QYHKINN

[IpakTuyeckas pabora o Teme
"Bbruucienye peKypcuBHbIX (QYHKIHH C
MOMOUIbIO JUHAMUYECKOTO
porpaMMupoBasus”




50

51

3&,[[3‘11/1, pemacMbI€ C ITIOMOIIBIO
JUHAMHUYCCKOI'0 IIporpaMMUpPOBaHUsA:
MOACYET KOJIMUECTBA BapHaHTOB

[IpakTudeckas padora o teme "[logcuér
KOJINYECTBA BAPUAHTOB C MIOMOIIIBIO
JTMHAMAYECKOTO IIPOTrPaMMUpPOBaHHS"

45

52

3amauu, periaeMble ¢ TOMOIIBIO
JAUHaAMHU4YCCKOIro MporpaMMHUpOBaHUs:
3ala4u OIITUMHU3AIINU

53

54

55

[TonsaTHe 0 mapagurmax
nporpammupoBanusi. O030p sI3bIKOB
IPOrpPaMMHUPOBAHHUS

[TousiTrie 00 00BEKTHO-OPUEHTHPOBAHHOM
POrpaMMHUPOBAHUN

OO0BeKTHI U Knacchl. CBOMCTBA U METOBI
00BEKTOB

56

57

OOBEKTHO-OpPUEHTUPOBAHHBIN aHAINU3

[TpakTuyeckas paborta o Teme
"Hcnonp30BaHnE TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3paboTka nmporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a

59

[IpakTuueckas padota "Pa3paboTka
MPOCTON MPOTrpaMMBbI C HCTI0JIb30BAHUEM
KJ1accoB"




Wnkancynauus. [Ipaktudeckas pabota no
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60 teme "Pa3paboTka kiacca, 0.5
HCTIOJIb3YIOIIEr0 MHKAMCYJISIUI0"
61 Hacnenosanwue. [lomumopdusm
& [TpakTrueckas paboTa 1o Teme 1
"Pa3paboTka nepapxuu Kjiaccon"
Cpenbl ObICTPOI pa3pabOTKH MIPOTPAMM.
63 [IpoekTupoBanue uHTEpPEiica
MOJIb30BATENs
64 [IpoexTupoBanue nHTEpPEiica
MOJIb30BATENS
65 Hcnonp3oBaHne TOTOBBIX YIIPABISIEMBIX
AIIEMEHTOB JUIsl TOCTPOEHUs nHTepdeiica
[TpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpadu4ecKumM 1
uHTepdeiicom”
67 N3yueHne BTOpoOro si3bIKa
IpOTrpaMMUPOBAHUS
63 H3yueHnne BTOpPOro si3bka
IPOTPaMMHUPOBAHUS
NOT 17-y-2019
JUIS yJaruxcs
DTanbl KOMITBIOTEPHO-MaTEMAaTHIECKOTO
69 0 MpaBUJIaM

MOACIINPOBAHUA

0€e30IMacHOCTH B
Ka0Ouuere




uH(pOpMaTUKH
u BT
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70

Juckperusanus Ipu MaTeMaTH4eCKOM
MO/ICJIMPOBAHUU HEIIPEPHIBHBIX
npoueccoB. MoienupoBaHue ABUKECHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MopenupoBaHue OMOJIOTMYECKUX CHCTEM.
[TpakTrueckas paboTa 1mo Teme
"MopenupoBaHue OMOJIOTUUECKUX
cucrem"

MareMaTHuecKe MOJIENIN B DKOHOMUKE.
BrruucnuTenbHbIC SKCIIEPUMEHTHI C
MOJENIMHA

BepositHocTHBIE MOJEenH. [IpakTnyeckas
pabora o Teme "MIMuTanimoHHOE
MOJIEJIMPOBAaHHUE C TOMOLIBIO METOJA
Mounre-Kapno"

0.5

0.5

75

KommbroTepHoe MOAETMPOBAaHUE CUCTEM
yIpaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

78

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIPOCHl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ napamerpamMu. Beruucisemblie
HOJIS B 3a1pocax




IIpakTrueckas padota nmo Teme "Padora ¢
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79 . .
roToBOM 0a30i JaHHBIX"
MHuoroTabaudHbie 0a3bl TaHHBIX. THITBI

80 cBsA3el Mexay Tabaunamu. Buemnui
kitoy. LlenoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTAOIMYHOM 0a3bl
JTaHHBIX"

2 3anpockl K MHOTOTA0IMYHBIM 0a3aM
TAHHBIX

23 [TpakTrueckas pabota mo Teme "3anpockl
K MHOTOTa0JIM4YHON 0a3e NaHHBIX"

84 A3k ynipaBnenus nanasiMu SQL
[TpakTideckas paboTa mo Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIbIO
a3pika SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus
ITonsiTHE O CEpBEPHON U KIUEHTCKON

88 yacTsx caiiTa. TeXHONOTHs «KITHEHT —
cepBepy», €€ JOCTOMHCTBA U HEJJOCTATKU

89 OcnoBsl s3p1ka HTML

90 [TpakTrueckas paboTa 1o Teme

91

"Coznianue TeKCTOBOM BeO-cTpaHUIIbl"
OcHoBsl s13p1ka HTML
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92 OcHogsl s1361ka HTML
[IpakTuyeckas pabora o Teme
03 "Coznanue BeO-CTpaHUIIBI, BKITFOYAOIICH |
MYJIbTUMEANHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUIC0)"
OCHOBBI KaCKaJHBIX TAOJIHI] CTHIICH
94
(CSS)
[TpakTrueckas paboTa 1o Teme
95 "OdopmieHre CTpaHHIIbl C TOMOIIIBIO 1
KaCKaIHbIX TaOuI cTuieii"
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®opmbl Ha BEO-CTpaHHUIIE
[IpakTuyeckas pabora o Teme
99 " 1
O6paboTtka naHHBIX popM"
100 Pasmemienue Be6-caiiToB. Ycemyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT
Kanpuposanue. Mcnpasienue
101 nepcnekTuBbl. ['ucrorpamma. Koppekius
YPOBHEM, KOPPEKLIUSI LIBETA.
ObecrBeurBaHUE IBETHBIX U300pakeHU I
BBoj n3o0paxeHuit ¢ HCMOIb30BaHUEM
102 Pa3IUYHBIX TU(DPOBBIX YCTPOUCTB. 0.5

[MpakTiueckas paboTa mo Teme
"ObpaboTtka nuppoBbix Gororpaduit”




103

104

Perymb. Pabora ¢ o6nactsamMu. OUIbTPHIL.
[IpakTrueckas padorta mo teme "Petymib
ndpoBbIx Gororpaduit”
MHorocoiiHble H300pakeHusl.
TekcTtoBble ciou. Macka cios. Kananer.
CoxpaHeHHE BBIICIEHHON 0071aCTH

0.5

50

105

106

107

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxeHus"

[ToaroToBka MiIHOCTpaLMii 1)1 BEO-
caiftoB. [IpakTrueckas pabota o teme
" AHMMHpPOBaHHBIE H300pakeHus"

Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX U300paKeHU

0.5

108

[IpakTuyeckas pabora o Teme
"BexTopHas rpaduka"

109

110

[TpyHIMIIBI TOCTPOEHUS U
peAaKTUPOBAHUS TPEXMEPHBIX MOJIeeH
[TpakTuyeckas paborta o Teme

"CoztaHue NpoCThIX TPEXMEPHBIX
mozenein"

111

Cerounbie Moaenu. Marepuasl

112

113

[IpakTuyeckas pabora Mo Teme
"Certounble Mmoaenn"

MonenupoBaHue UICTOYHUKOB OCBEIICHHUS.
Kamepsl




[TpakTrueckas paboTa 1o Teme
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114 1
"Pennepunr"
115 AnutuBHbIe TexHOJoruu (3D- |
IIPUHTEPHI)
116 [ToHsiTHE O BUPTYAJIbHOM PEAIbHOCTH U 1
JIOTIOJIHEHHOM PEAIBHOCTH
117 PesepBHOE Bpems 1
118 PesepBHoe Bpemst 1
119 PesepBHOE Bpems 1
120 PesepBHoe Bpemst 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepsHOe Bpems 1
126 PesepBHOe Bpemst 1
127 PesepBHOe Bpemst 1
128 PesepsHOE Bpems 1
129 PesepBHOe Bpemst 1
130 PeszepBHoe Bpems 1
131 PeszepBHOE Bpems 1
132 PeszepBHoe Bpems 1
133 Pe3epBHOE Bpems 1
134 PeszepBHoe Bpems 1
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‘ 135 PeszepBHOE Bpems ‘ 1 ‘
‘ 136 PeszepBHoe Bpemst ‘ 1 ‘
OBIIEE KOJIMYECTBO YACOB I10 136 0 265
[MPOT'PAMME
11 KJIACC 2023-2024 yuyeonblii roja (68 u)
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Kourpoabnbie IIpakTuyeckue Aara tupposLIe
Bcero u3yueHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
NOT 17-y-2019 nns yyammxcst no
MpaBuiiaM 0€30MacCHOCTH B KaOuHeTe
L. nHpopmaruku u BT. Anroputmsl cxxatus 1 1
naHHbIX. Anroput™m Xaddmana.
[IpakTnueckas pabora
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
5 [IpakTuyeckas padora no Teme "Cixatue | 0.5
naHHBIX ¢ ToTepsimu (anroputmel JPEG,
MP3)"
CkopocTh niepeaun JaHHbBIX.
3. [TomexoycTONYMBBIE KOJBI. 1 1
[IpakTuueckas pabora
4 Cucrembl. KOMIIOHEHTBI CHCTEMBI U UIX !
' B3aumo/eiictBue. CucTeMHbIN 3P QeKT.




VYnpasnenue kak HHGHOPMAITMOHHBIN
npouecc. O0patHas CBA3b

53

I'padsl. [lepeBbs. Pemenue 3agau c
MOMOIIIBIO TpadoB

OCHOBBI TEOPUH UTP

[IpakTrueckas padota mo teme "llonck
BBIUTPBIIITHOM CTPATETUH B UTPE C
notHoW nHpopMmanuen"

CpezncrBa HCKYyCCTBEHHOT'O MHTEIUIEKTA.
[IpakTnueckas padbora

10.

11.

dopmannzanys NOHATHS aJTOPUTMA.
Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHuil. Tesnc Yépua—
Twropunra. [IpakTuueckas pabora

Mammmuna ITocra. HopmanbHaeie
anropudmsl MapkoBa
ITouck nMpocTeIX YKCEIl B 3aJAHHOM

JMarna3oHe ¢ IOMOIIBIO aITOPUTMa
«pemeto OparocheHar

12.

MHoropa3psiiHbIe LENbIE YUCIIA, 3aJa41
JUIMHHOM apudMetuku. [TpakTrueckas
pabora

13.

CrnoBapu (accoruaTiBHbBIC MaCCHUBBHI,
O0TOOpaKkeHHs ). XOI-TaOIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO
cIIoBapst sl 3aIaHHOTO TEKCTa




14.

15.

[IpakTrueckas paboTa Mo Teme
"[TocTpoenue anhaBUTHO-YACTOTHOTO
crioBaps Juisl 3aIaHHOTO TekcTa"

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeILHOCTER IO
mabJiony. PerymsipHpie BEIpaKeHHS.
YacTOTHEIN aHaAIU3.

54

16.

[IpakTuueckas padbora no teme "Ananus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

17.

18.

Creku. AHanu3 NpaBUILHOCTU
CKOOOYHOI'O BBIPAKEHUS

Ouepenu. Micnionp3oBaHue odepeau s
BPEMEHHOI'0 XPaHCHUS JaHHBIX

19.

[IpakTnueckas pabota 1o Teme
"Ucnonws3oBanue ouepenu"”

20.

Jepesbs. Peanusanus nepesa ¢
MMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) 1EPEBBSI.
[TocTpoenue nepeBa miid 3aJaHHOTO
apu(METUUYECKOTO BBIpAKEHUS

21.

22.

[IpakTuueckas pabota 1mo Teme
"Hcnonb30BaHue O€PEBHEB IS
BBIYUCIICHHS apU(PMETHIECKUX
BBIpa)KCHUI"

PexypcuBHBIEC alTOpUTMBI 00X0/1a
nepeBa. Vcnonp3oBaHue cTeKa U O4epen
Ut 00X0/1a IepeBa




23.

24,

PekypcuBHBIC aJITOPUTMBI 00X0/1a
nepesa. Mcnoap30BaHue cTeka U odepean
U1t 00X0/1a IepeBa

Anroputmsl Ha rpadax. [loctpoenune
MHUHHMAaJIBHOT'O OCTOBHOTO JIEpEeBa
B3BEIIEHHOI'O CBSI3HOTO
HEOPHUEHTUPOBAHHOTO rpada
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25.

O6xox rpada B riryouny. O6xon rpada B
HAPUHY

26.

27.

KonnyecTBo pa3IMuHbIX ITyTEH MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOT'O
AIMKIMYeCKoro rpada

Auroput™m JIeHKCTpBI.

28.

[IpakTnueckas pabota 1o Teme
"Borunicnenue IIMHBI KpaTyalIiero myTH
MEX]y BepLIIMHAMU Tpada (IropuT™
Jelikerpbr)”

29.

30.

31.

AnroputMm @noiiga—Y opuamia

3aznauu, pemaeMple ¢ TOMOLIBIO
JUHAMHYECKOT 0 IPOrPaMMHUPOBAHHSA:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUH

[IpakTuyeckas pabora o Teme
"Bprunciienue peKypcuBHbBIX (DYHKIMHI C
MIOMOUIBIO0 JUHAMUUYECKOTO
IIpOrpaMMHUpOBaHus"




32.

33.

34.

3a,Z[a‘II/I, pe€maceMbI€ C ITIOMOIIBIO
AUHAMHUYCCKOI'O IIporpaMMHUpOBaHMs:
MOJCYET KOJIUYECTBA BaApUAHTOB

NOT 17-y-2019 nns yyamuxcs 1o
mpaBmiIaM 0€30MacHOCTH B KaOuHeTe
nHdopmaruku u BT. [Ipaktuyeckas
paborta no Teme "l[loncuér konuuecTBa
BapHAHTOB C TIOMOIIIbIO THHAMUYECKOTO
IIporpaMMUpoBaHus”

321,[[3.‘11/1, pemacMbI€ € ITIOMOIIbIO
JAUHAMHWYCCKOI'O IIpOrpaMMHUpPOBaHHA:
3aJa4y OIITUMHU3allUH
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35.

TToustue 00 00BEKTHO-
OpPUEHTUPOBAHHOM MPOTPAMMHUPOBAHIH

36.

37.

38.

O0BexTHI U Ki1acchl. CBOMCTBA U METO/IBI
00BEKTOB

[IpakTyeckas pabora o Teme
"Hcnonb30BaHue TOTOBBIX KJIACCOB B
nporpamme”

[TpakTuueckas padota "Pa3paboTka
MPOCTOM MPOrpPaMMBbI C UCIIOJIB30BaHUEM
KJ1acCoB"

39.

Wukancynauus. [Ipaktudeckas pabota no
teme "Pa3paboTka kiacca,
MCIOJIb3YIOUIEr0 MHKATICYISAIHI0"

0.5




40.

41.

Hacnenosanue. [Tomumopdusm.
[IpakTuueckas pabota 1o Teme
"Pa3paboTka nepapxuu KiaccoB"

[IpakTruyeckas pabora 1o Teme

"Pa3paboTka mporpaMmsl ¢ TpadpugecKkum
unrepdeiicom”
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42.

43.

44.

45.

OTalbl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOACIIMPOBAHUSA

[IpakTnyeckas padoTa 1Mo Teme
"MopenupoBaHue IBUKEHUS"

MO,I[GJ'II/IpOBaHI/Ie OMOJOTHYECKHUX CUCTEM.

[IpakTrueckas paboTa Mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX
cucteM"

MareMaTHYeCKHE MOJIENIH B DKOHOMHUKE.

BrruucnurenbHble SKCIIEPUMEHTHI C
MOJIEIIMH

0.5

46.

BepositHocTHBIE MOAEnH. [IpakTHyeckas
pabora o Teme "MmuTanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
Mounre-Kapno"

0.5

47.

48.

Tabnuunbie (persinoHHbIC) Oa3bI
JTAHHBIX

[Touck, copTupoBKa U GUIBTPAIIH
JAHHBIX. 3aMpOChl Ha BBIOOPKY TaHHBIX.
3anpockl ¢ mapaMmerpamMu. Beraucisiemsie
TIOJIS B 3aIIpOcax




49.

[TpakTrueckas padota o teme "Pabora ¢
roToBoii 0a3oi JaHHBIX"
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50.

MaHuororabianuabie 0a3bl JaHHBIX. THIIBI
CBsI3ei Mex 1y Tabuiamu. BaenHuit
k04, I{emocTHOCTE 6a3bl JaHHBIX

51.

52.

53.

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIMYHOM Oa3bl
TaHHbBIX"

[IpakTnueckas pabota mo Teme "3anpocel
K MHOI'OTA0JIMYHON 0a3e naHHbIX"

[TpakTrueckas paboTa Mo Teme
"VrpaBieHue TaHHBIMHU C TTOMOIIbIO
si3pika SQL"

54.

Hepensimmonnsie 60a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

55.

56.

57.

ITonsiTHE O CEpPBEPHON U KIUEHTCKON
4acTax caiTa. TeXHOJIOTUs «KJIHEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

OcHoss! s3p1ka HTML [paktuyeckas
pabota no Teme "Co31aHue TEKCTOBOM
BeO-CTpaHUIIbI"

[IpakTuueckas pabota 1mo Teme
"Coznanue BeO-CTpaHUIIBI, BKITFOYAIOIIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"




8.

59.

[IpakTuueckas pabota 1o Teme
"OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO
KaCKaIHBIX Ta0muI cTiiiei"

[IpakTruyeckas pabora 1o Teme
"O6paboTka naHHBIX GHopM"
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60.

BBona n300pakeHuli ¢ UCIOIh30BaHHEM
Pa3IUYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTnueckas padbora 1o Teme
"O6paboTtka nnuppoBeix pororpaduii”

0.5

61.

62.

63.

Perymis. PaboTta ¢ obnactsimu. OUIbTPHI.

[IpakTuueckas padota o treme "Perymib
1 poBex Gortorpaduit”
[IpakTryeckas paborta o Teme
"MHorocoifHble n306paxxeHus"
[ToaroroBka usutrocTpanuii s Beo-
caiitoB. [IpakTuueckas pabora o Teme
" AHMMHMpPOBaHHBIE N300paXeHus"

0.5

0.5

64.

65.

66.

[IpakTnueckas pabota 1o Teme
"BexTopHas rpaguka"

[IpakTyeckas pabora o Teme
"Co31aHue NpoCThIX TPEXMEPHBIX
Mozenen"

[IpakTuueckas pabota 1mo Teme
"Cerounbie Mmogenn"

67.

[IpakTuueckas pabota 1o Teme
"Pennepunr"




[TonsiTHe 0 BUPTYaJIbHOM PEAIbHOCTH U
JIOTIOJIHEHHOM peallbHOCTH

68.

60

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

35.5



61

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



62
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