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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wuHpopMaTuke (YyriayOJEéHHBIM YpOBEHb) Ha YPOBHE CpEIHEro
obmrero o6pa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMUM K pe3yJbTaTaM OCBOCHHS
OCHOBHOl ~ 00pa3zoBaTelbHOM  MIpOrpaMMbl  CpeAHEro  o0mero  oOpa3oBaHUS,
npeactaBieHHeIx B PI'OC COO, a Ttakke denepanbHOl pabodeil MporpaMMbl
BOCTIUTAHHSI.

[Iporpamma mo mHpOpMaTHKe AA€T MPEACTABICHHE O IENAX, O0IIeH cTpaTeruu
oOydeHHUsl, BOCIIMTAHUS W Pa3BUTHUA OOYYAIOUIMXCS CPEeICTBAMHM Y4eOHOro mpeaMera
«Mudopmatuka» Ha yriayOlIEHHOM ypOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiepKaHue, MPEeIyCMaTPUBAET €r0 CTPYKTypHUPOBaHUE MO pa3jieiaM M TeMaM Kypca,
ONpeJeNaeT paclpeAesieHne €ro mno kinaccaMm (rogam H3y4yeHHs), Ha€T MPUMEPHOE
pacmpe/eneHie y4eOHbIX 4acoB MO TEeMAaTUYECKHUM pasliesiaM Kypca U PEeKOMEHIYEMYIO
(MpUMEpHYI0) TIOCIEAOBATEILHOCTh WX HW3YYEHUS C YYETOM MEXKIPEIMETHBIX |
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpoliecca, BO3PacTHBIX OCOOEHHOCTEH
00yJaromuxcs.

[Iporpamma mo uH(}OpMaTHKE OIpeaenseT KOJIWYECTBEHHBIE U KaueCTBEHHBIC
XapaKTEePUCTUKNA Y4eOHOTO MaTepuana ISl KaKIOro rojia M3y4deHHs, B TOM YHCIE IS
COJZIEPKATEIFHOTO HATMOJIHEHHS PAa3HOTO BHIA KOHTPOJS (MPOMEKYTOYHOH aTTecTaluu
00y4JarIuXCsi, BCEPOCCHMCKUX TMPOBEPOUYHBIX pabOT, TOCYIapCTBEHHONW HTOTOBOM
arrectarmn). [Iporpamma mo wHGOpPMATHKE SBISETCS OCHOBOW JMJISI COCTAaBIICHUS
aBTOPCKHX YYCOHBIX TPOrpaMM M YYeOHHWKOB, TMOYPOYHOTO ITUTAHMPOBAHUS Kypca

YUHUTEIIEM.
HNudopmartuka B cpeHeM o0I1ieM 00pa3oBaHUM OTPAKaET:
CYIIHOCTh ~ WHGOPMATUKM  KaK  HAYYHOW  JIUCHMIUIMHBI,  H3y4arolleu

3aKOHOMEPHOCTH TPOTEKaHUS W BO3MOYKHOCTH aBTOMATHU3alMM WH(OPMAIMOHHBIX
IIPOLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHUsI UHPOPMATUKH, MPEXIE BCEro MHPOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHHUE U COLIMANIbHYIO chepy;

MEXIUCHUILUIMHAPHBIA ~ Xapakrep  WHGOPMAaTHKM W HH(OPMaLMOHHOM
JESATEIBHOCTH.

Kypc wundbopmaTuku aiis ypoBHS CpeAaHEro ooOimero oOpa3oBaHUsS SBISETCS
3aBEpIIAIOLIMM  STaloOM HENpPEephIBHOW TMOArOTOBKM OOy4arolmuxcsi B o0iactu
UHPOPMATUKH W HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha
coJiepkaHMe Kypca MH(OPMATHKU YpPOBHS OCHOBHOI'O OOIIEr0 OOpa3oBaHHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsI HH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUM, HaéT
TEOPETHUYECKOE OCMBICIICHNE, HHTEPIIPETALNIO U 0000IIEHNE ITOTO OIBITA.

PesynbraTel  yrmyOn€HHOTO ~ ypOBHS ~ HM3y4eHHS ~ yuyeOHOro  mpeamera
«MHpopmaTHKa» OpUEHTHUPOBAHBI HA MOJTYyYEHUE KOMIIETEHTHOCTEW AJisl MOCienyrouei
npoeCCHOHAIBHOM JeSITENPHOCTH KaK B paMKaxX JaHHOM MpeIMeTHOW 00JIacTH, TaK U B
CMEXXHBIX C Hel o0macTsax. OHU BKIIIOYAIOT B CEOS:

OBJIaJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX CTPOUTCS
JaHHas TpeAMeTHass o00JacTh, PACIO3HABAHME COOTBETCTBYIOIIMX UM TIPU3HAKOB U
B3aUMOCBSI3€H, CMOCOOHOCTh JE€MOHCTPUPOBATH PA3IUYHBIE TOAXOAbI K H3YYEHHUIO
SBJICHUI, XapaKTEPHBIX JJI U3y4aeMOW IPeIMETHOM 001acTH;

yMEHHME peulaTh TUIOBbIE MPAKTUYECKUE W TEOPETHUYECKHE 3aJaud, XapaKTepHbIe
JUISL UCTIONIb30BAHUSI METOJI0OB M MHCTPYMEHTAapUs JaHHOU MpeaAMETHON 00JacTH;



HaJU4Kie MPEeACTaBICHUN O JAHHOW MPEAMETHON 00JIaCTH KaK LIEJIOCTHON TeOpuu
(COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBA3SIX CO CMEKHBIMH 00JIaCTSIMU 3HAHUH.

B pamkax yrnyOnéHHoro ypoBHS H3y4deHUS HH(OPMATHKH 0O0ecreynBaeTcs
LEJICHANpPAaBICHHAas TOJArOTOBKA O00y4aromuxcsi K TNPOAOHKEHHIO OO0pa3oBaHUS B
OpraHu3aLusax npo¢eCCUOHAIBHOTO oOpa3oBaHus o CHEIUAIBHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C LU(PPOBBIMH TEXHOJOTUSAMH, TAaKUM KakK MPOrpaMMHasi
UHXeHepus, UH(POpMalMOHHAs O€30MacHOCTh, HMH(MOPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTUH, MOOUJIbHBIE CHCTEMBI U CETH, OOJIbIIME JAHHBIE U MAallMHHOE O0y4yeHHe,
IPOMBIIIJIEHHBIA ~ MHTEPHET  BEIIEW, MCKYCCTBEHHBIM  MHTEIUIEKT, TEXHOJIOTUHU
OecnpoBOJHON  CBSI3M,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUHU,  CHUCTEMBI
pacrpeesI€HHOTO PEECTPa, TEXHOJIOTHH BUPTYAJIbHOU U IOTIOJTHEHHON PEATbHOCTEM.

OcHoBHas 1esb U3ydeHus yuyebHoro npeamera «MHdopmartuka» Ha yriyOiaéHHOM
YpOBHE cpeaHero oOumiero ooOpa3oBaHHMs — oOecledeHue AajbHEeHIIero pas3BUTHSA
MH(OPMALIMOHHBIX KOMIETEHIIMI 00yJaronierocsi, €ero roTOBHOCTH K JKU3HH B YCIIOBUSX
pa3BUBaroOLIerocss MH(MOPMALMOHHOIO OOIIeCTBa M BO3pACTAONIEH KOHKYPEHIIMM Ha
peiHKEe TpyAa. B cBs3u ¢ stum u3yuenue uHdpopmaruku B 10—-11 krmaccax AOIKHO
00eceynTh:

c(OpMHUPOBAHHOCTb MHMPOBO33PEHHUS, OCHOBAHHOIO HAa MOHMMaHUH POJIU
UHPOPMATUKH, UH(YOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHIl B COBPEMEHHOM
00I1IeCTBE;

c(OpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBILIUICHHUS;

c(OpMUPOBAHHOCTh YMEHHUM pa3inyarh (aKThl U OLEHKU, CPAaBHUBATh OLICHOYHBIE
BBIBOJIBI, BHUJETh HUX CBA3b C KPUTEPUSMU OLCHUBAaHUS M CBSA3b KPUTEPHUEB C
ONpeeIEHHON CHUCTEMON LEHHOCTEHW, NpPOBEPATh Ha JOCTOBEPHOCTH U 0000LIaTh
UH(pOpPMALINIO;

c(OpMUPOBAHHOCTH MPEJICTABICHUI O BIMSIHUU WH(POPMAIIMOHHBIX TEXHOJOTUH Ha
KHU3Hb 4YeJlOBEKa B  OOLIECTBE, IIOHMMAHHE COLMAIBHOTO, SKOHOMUYECKOTO,
MIOJINTUYECKOTO,  KYJIBTYPHOTO, IOPUAUYECKOrO, MPUPOAHOTO, IPTrOHOMHYECKOTO,
MEIULUHCKOTO U (PU3HOIOTMYECKOT0 KOHTEKCTOB HH(OPMAITMOHHBIX TEXHOJIOTUH;

OPUHATUE TPABOBBIX M AITHUYECKUX ACHEKTOB HH(OPMAIMOHHBIX TEXHOJOTH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIIOAECH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMALIMOHHBIX CUCTEM, paCIpOCTpaHeHHe HHPOpMAIUY;

CO37IaHKMe YCIOBHHM MJIS pa3BUTHS HABBIKOB Y4eOHOH, NPOEKTHOH, Hay4dHO-
UCCIICZIOBATEIIbCKOM W TBOPYECKOW JIEATENBHOCTH, MOTHMBALMUA OOydaroImuxcs K
CaMOPa3BUTHIO.

B comepxanum yuebHoro mpenmera «MHdopmaTuka» BBIIENAIOTCS UETHIPE
TEMaTUYECKUX pa3jena.

Paznen «llu¢ppoBass rpaMOTHOCTB» TIOCBAIMIEH  BOIPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB M JPYTHX 3JIEMEHTOB IIM(PPOBOrO OKPYKEHHS, BKIHOYAsT KOMIIbIOTEPHbIE
CEeTH, MCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHON CHCTeMBI, paboTe B cetu MHTepHET U
UCTIOJIH30BAHUIO HHTEPHET-CEPBUCOB, NH(OPMAITMOHHON O€30MacCHOCTH.

Pa3znen «Teoperuyeckune 0CHOBBI HH(POPMATHKU» BKIIIOYAET B c€0s1 MOHATUIHHBIN
anmapar ~ MH(QOPMATHUKH,  BONPOCHl  KOAWUPOBAaHUS  WHGPOPMAIMH,  H3MEPEHUS
UHPOPMAIIMOHHOTO O00BEMA JAHHBIX, OCHOBBI aureOpbl JIOTUKA M KOMIIBIOTEPHOTO
MOJECIIUPOBAHUSI.

Pasgen «AaropurmMbl W NpPOrpaMMHPOBAHHE) HANpaBiI€H HA pPa3BUTHE
ATOPUTMUYECKOTO MBIIUICHNS, Pa3pabO0TKy alrOpUTMOB M OLEHKY HX CII0KHOCTH,



dbopMUpOBaHNE HABBHIKOB pealu3allid TPOrpaMM Ha s3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOTO YPOBHS.

Paznen «AH(popMauMoOHHbIE TEXHOJOTHW» IOCBAIIEH BOMPOCAM MPUMEHEHHUS
MH()OPMAIIMOHHBIX TEXHOJOTUM, pPEAIM30BAHHBIX B NPUKIAAHBIX MPOTPAMMHBIX
NPONYKTaX W HHTEPHET-CEpBHCAX, B TOM UHKCIE B 3aJadyax aHalu3a JaHHBIX,
HCIIOJIb30BaHMIO 0a3 TaHHBIX U AJIEKTPOHHBIX TaOIUI AJIsl pEelIeHUs TPUKIIaIHbIX 3a/1a4.

B nmpuBenénHom pganee conepkanuu yudeOHoro mnpeamera «MHpopmatukay
KYPCUBOM BBIJICJICHBl JIOTIOTHUTENIbHBIE TEMbl, KOTOpble HE BXOISAT B 00S3aTENbHYIO
nporpaMMmy OOy4YeHHUs, HO MOTYT OBITb NPEIJIOXKEHBI JUIsi H3Y4YEHHUS OTACIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM 00yUYarOIINMCH.

YrnyOnéHuelii  ypoBeHb  M3yueHUS ~ HMHPOPMATUKA  PEKOMEHAYyEeTCS IS
TEXHOJOTUYECKOTO MPOQUIIL, OPUEHTUPOBAHHOTO HA UHKEHEPHYIO U MH()OPMAIIMOHHYIO
cdepsl AeITenbHOCTH. YTIyOJIEHHBIA ypOBeHb M3yYeHUS MHPOPMATUKU OOECreUrBaceT:
MOATOTOBKY OOYYalOlIMXCs, OPUEHTHUPOBAHHBIX Ha CHEIUAIBLHOCTH B 00JacTH
WH(OPMAIIMOHHBIX TEXHOJOTUN U UH)KEHEPHBIE CIIEIUAIbHOCTH, YIaCTHE B IPOEKTHON U
HCCIIEAOBATENbCKON JESTEIbHOCTH, CBSI3aHHOM C COBPEMEHHBIMHM HAIMPABICHUSIMU
oTpaciyi UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYacTHIO B
oJIMMNHaAax u caade EAMHOro rocyaapcTBEHHOTO YK3aMeHa 1Mo HH(QOpMaTHKe.

[TocnenoBaTenbHOCTh M3YYECHHS] TEM B Mpejesiax OJHOTO Troja OOy4eHHs] MOXKET
ObITh M3MEHEHa MO YCMOTPEHUIO YYHUTENs NpHU TOJATOTOBKE pabouell mporpaMMbl U
MOYPOYHOTO TJIAHUPOBAHHSL.

O611ee 4nciI0 YacoB, pEeKOMEHOBAHHBIX LIS U3y4eHUsI HHOpMATUKH — 272 yaca:
B 10 ximacce — 136 yacoB (4 gaca B Henento), B 11 kmacce — 136 gacoB (4 yaca B HEZIEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IndpoBast rpaMOTHOCTH

TpeboBaHusi TEXHUKH O€30MACHOCTH M TMTHMEHBI MPU paboTe C KOMIBIOTEPAMU U
JPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUSL.

[TpuHIMIBl PabOTHI KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXUTEKTypa (PoH
Helimana. ABTOMAaTH4yeckoe€ BBINIOJIHEHHE MporpamMmbl mpoueccopoM. OmnepaTuBHasi,
NOCTOSIHHAasE W JojJroBpeMeHHass mnamsaTb. OOMEH JaHHBIMH C TIOMOILIBIO UIMH.
KoHTpoiieps! BHEIIHUX YCTPOUCTB. IIpsiMont nocTyn K mamsTH.

OCHOBHBIE TEHAECHLMH PA3BUTUS KOMIBIOTEPHBIX TexHojorui. [lapannenbHble
BbIUMcIeHUsA. MHoromnpoueccopHele cuctemsl. CynepkoMibroTepsl. PacnpenenéHsbie
BBIYHUCITUTENIbHBIE CUCTEMBI M 00paboTKa OONbIIMX MaHHBIX. MoOWIbHBIE ITUGPOBHIE
yCTpOiicTBA W WX poidb B  KOMMYHHUKalUMAX. BcCTpoeHHbIE  KOMIIBIOTEpHI.
MuxkpoxoHTpoiiepbl. POO0TH3MpOBaHHbBIE MPOU3BO/ICTBA.

[IporpammHoOe oOecrieueHre KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bujbl
IporpaMMHOIO oOecriedeHusi M UuX HazHaueHue. (OcOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHns: MOOUIIBHBIX YyCTpoHcTB. IlapamnensHoe nmporpammupoBanue. CuctreMHoe
nporpammHaoe obecnieuenue. OnepaloHHbIe CUCTEMBI. Y TWIMTHL. [[paiiBepsl yCTpOMCTB.
WNHCcTamianus U IeMHCTAIUISIIUS TPOrpaMMHOT0 00ecrieueHusl.

@aitnoBele cuctembl. llpuHUMIBI pa3MelieHUss UM UMEHOBaHUS (ailioB B
noaroBpeMeHHo# mamsaTu. lllabnons! ans onvcanus rpymni (aios.

[Tporpammuoe oOecnedenue. JIureH3upoBaHUE NPOTPAMMHOTO OOECeUeHUs |
uupoBbIx pecypcoB. [IpompuerapHoe u cBOOOJHOE MpoOrpaMMHOE OOecreueHue.
KoMMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BaHME MPOrPaMMHOIO OOecnedyeHusl u
UPpPOBEIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit  ®enepanuu 32 HENPAaBOMEPHOE  MCIIOJIB30BAaHHE  ITPOTPAMMHOIO
oOecrieyeHus 1 IUPPOBBIX PECYPCOB.

[TpyHUMIBI TOCTPOEHUST M anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Ceresbie npotokoiibl. Cetb MHTEpHET. Afpecanus B cetu MuTepHet. IIpoTokonsl cTeka
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ mnomounipro Macok mnojacered. CereBoe
aaiMUHHCTpupoBaHue. llomydyeHne MaHHBIX O CETEBBIX HACTPOMKax KOMIIBIOTEpA.
[TpoBepka HanMuMs CBSI3U € y3510M ceTH. OnpeeseHre MapipyTa JBUKEHUS TaKETOB.

Bubt JEATEIbHOCTH B CEeTH HNnTepHer. CepBuchl HNnrepHera.
['eonHpopmallMOHHBIE CHCTEMbI. [ €0JIOKAIIMOHHBIE CEPBHUCHI PEAbHOIO BpPEMEHU
(HampuMep,  JIOKanusi ~MOOWJIBHBIX  Tene(OHOB, ONpeAeNiCHHE  3arpy>KeHHOCTH
aBTOMAarucTpasei), MHTEpHET-TOProBJIs, OpOHUpPOBaHUE OUJIETOB U TOCTUHHUIL.

['ocypapcTBEeHHBIE D3JIEKTPOHHBIE CEpBUCHI U yciyrd. CouluanbHblE CETH —
OopraHu3alnus KOJUIEKTUBHOIO B3aMMOJEUCTBUS M OOMeHa JaHHbIMH. CeTeBOMl ITHKET:
npaBuja TMOBeACHUS B KubOepmpoctpancTe. [IpoOiemMa NOMIMHHOCTH MOMy4EeHHOU
uHpopmanuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble M HSKOHOMHYECKHE YIpO3bl, CBA3aHHBIE C HCIIOJIb30BAHHEM
UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojoruid. OOmme npoOiaemMbl  3amuThl
uHpopManuu U MHPOpMaluUoOHHOW Oe3zonmacHocTu. CpeacTBa 3allMThl MHPOpPMALUU B



KOMITBIOTEpAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneuenre nHPOPMAITMOHHON O€30M1acCHOCTH.

[TpenoTBpallieHre HECAHKIIMOHUPOBAHHOIO JTOCTYIA K JUYHON KOH(UIEHIIMATbHON
uH(pOpMaLIUY, XpaHALIEHCS HAa MEPCOHAJIBbHOM KOMIIBIOTEPE, MOOUIIBHBIX YCTPOUCTBAX.
Bpenonocnoe nmporpammHoe obecrieueHue U crocoObl OOppObI ¢ HUM. AHTUBHUPYCHBIE
nporpammbsl. OpraHusanus JIMYHOTO apXuBa HH(popManuu. PesepBHOe KomMpoOBaHHE.
[TaposibHas 3amuTa apXxuBa.

HIudpoBanue nanHbix. CUMMETpUYHblE W HecuMMeTpuuHble MM@phL. Iudpsr
npoctoii 3amensl. [ludp Lezaps. [udp Bmwkenepa. Anroputm mudposanus RSA.

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

Wupopmanusi, naHHele W 3HaHuA. VHQOpMalMoHHBIE TpPOLECCHl B HPHUPOJE,
TEXHUKE U O0ILECTBE.

HenpepbiBHBIE W JAMCKpeTHbIE BEJIWYMHBI M curHansl. HeobGxoaumocTsb
JTUCKpeTU3anuu nHGOpMAaIU, peIHa3HAYCHHOM /TSl XpaHEeHUs, epeaayu U o0paboTKu
B IIU(PPOBBIX cUCTEMAX.

JIBonuHOE KOaupoBaHKe. PaBHOMEPHBIE U HEPAaBHOMEpHBIE KOABbIL. [[ekoaupoBanue
COOOIIEHU, 3amMCaHHBIX C TIOMOINBIO HEPABHOMEPHBIX KoOJOB. Yciosue aHo.
[locTpoeHHe ONHO3HAYHO JOEKOAMPYEMBIX KOJOB C IOMOIIBIO JepeBa. EnuHuIb
U3MepeHus: KonuyecTBa HH(popMaruu. AjpaBUTHBIA MOAXOA K OLEHKE KOJMYECTBa
uHpopMaum.

Cucrembl cuucneHus. Pa3BépHyTas 3amuch MHelbIX M APOOHBIX 4YHUCEN B
NO3ULMOHHON cUcTeMe cuucieHns. CBOWCTBa MO3ULIMOHHON 3alMCH YHCIIA: KOJIMYECTBO
mupp B 3alKCH, NPU3HAK JETMMOCTH 4YHC]Ia Ha OCHOBAHME CHCTEMBI CUHCJICHUS.
ANropuT™M mepeBoAa LEJOr0 4Yhcia U3 P-WYHOM CHCTEMBI CUHMCIICHHMS B JECATHYHYIO.
Anroput™m mnepeBojia KOHeUHOH P-nyHON ApoOu B jAecATHUYHYIO. AJNTOPUTM MEpeBojia
LIEJIOTO YHCJia W3 JIECATUYHOM CUCTEMBbI CUMCICHMs B P-uunyro. IlepeBon KOHEUHOM
NnecITUYHON apobu B P-munyro. [IBomuHas, BOChMEpHYHAs W IIECTHAIIATEpUYHAS
CUCTEMbI CUHMCIICHUS, CBA3b MEXKIY HUMU. ApudmMeTrnueckre onepaliuu B MO3UIMOHHBIX
CUCTEMax CYuCIeHUsA. TpoudyHas YpaBHOBEIICHHAs CUCTEMa CUYMCICHHs. J[BOMYHO-
JEeCATUYHAs CUCTEMA CUUCIICHMUS.

KoaupoBanue tekctoB. KomupoBka ASCII. OpnobaiiTHbie koaupoBku. CTaHgapT
UNICODE. Koauposka UTF-8. Onpenenenne MHPOPMAMOHHOTO 00bEMa TEKCTOBBIX
COOOIICHHH.

KoaupoBanue uzoOpaxkenuit. OneHka uHOpMaroHHOTOo 00BEMa Trpaduueckux
JAHHBIX MIPU 3aJJaHHBIX pa3pellleHnd U rTyOuHe KOAUpoBaHus 1BeTa. L{BeToBbie MOeNu.
Bekroprnoe komupoBanue. Dopmarel rpaduueckux ¢ainoB. Tpéxmepnas rpaduxka.
®paxkranbHas rpaduka.

KoaupoBanue 3Byka. OueHka WHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX MpHU
3aIaHHBIX YaCTOTE TUCKPETU3ALNH U Pa3PSIHOCTH KOJUPOBAHHUS.

Anrebpa noruku. [loHsTme BbICKa3biBaHHMs. BrickaspiBaTenbHBIE  (POPMBI
(mpenukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omnepauud. TaOmuibl HUCTUHHOCTU. Jlornyeckue BBIpAXKEHHS.
Jlornueckue ToXkJecTBa. J[0Ka3aTeNbCTBO JOTMYECKUX TOXKIECTB C TOMOIIBIO TaOMIHUIL
UCTUHHOCTU. Jlornyeckue onepanuy U onepanuy HaJl MHOXKECTBAMM.

3akoHbl anreOppl JIOTMKWA. OKBHBAJICHTHbIE MpeoOpa3oBaHUs  JIOTMUECKHX
BbIpaKeHUH. JIornueckne ypaBHEHHs U CUCTEMBI YPaBHEHHUM.



Jlormueckne (QyHKIMU. 3aBUCHMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GyHKIMH OT KOJIMYecTBa apryMeHTOB. [1oyHbIe cucTeMbl JIOTHYECKUX ()YHKIH.

Kanonuueckue Gopmbl Tornueckux BbIpakeHUW. COBEpIIEHHBIE TU3bIOHKTUBHbBIE
U KOHBIOHKTHBHBIE HOpPMaJIbHbIE (DOPMBI, ANTOPUTMBI HUX MOCTPOEHHUS MO TabIUIE
HCTUHHOCTH.

Jlornyeckue d2neMEHTBI B cocTraBe  KoMmmblorepa. Tpurrep. Cymmarop.
MHoropa3psanselii  cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKMX JJIEMEHTax I10
3aJJaHHOMY JIOTHYECKOMY BBIPAXKEHMIO. 3aIKUCh JIOTHUECKOTIO BBIPAXKEHMS 110 JIOTHYECKOU
CXeMe.

[IpencraBneHue HeNbIX YUCEd B NaMATH KOMITbIoTepa. OrpaHnYeHHOCTh Uana3oHa
yucel IpU OrPaHUYCHUM KOJIMYECTBA paspsanoB. llepenosiHeHune pas3psIHON CETKH.
be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J|BOMYHBIN TOMOJTHUTEIBHBIA KO
OTPULIATENIBHBIX YNCEN.

[ToOburoBeie  normueckue omnepauuu. Jlormyeckuit, apupmeTudyeckuii u
uKinyeckuit capuru. ludpoBanue ¢ mOMOIIBIO TOOUTOBON ONEpPallUH «HUCKITIOYAIOIee
NJIN».

[IpencraBineHne BEIIECTBEHHBIX YHCEN B MAMATH KOMIIBIOTEpA. 3HAYaIlasl 4acTb U
NOpAJOK yucia. Jluama3oH 3HA4YeHWH BEIIECTBEHHBIX wyucen. [IpobieMbl XpaHeHuUs
BELIECTBEHHBIX UUCEI, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA pa3psaoB. BeinonHeHue
olepanuii ¢ BeIeCTBEHHbIMU YHUCIAMU, HAKOTIJIEHHE OIINOOK TP BHIYMCICHUSIX.

AJITOPUTMBI H IPOrPAMMHPOBAHHE

OmnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIPAaBJICHUS UCTIOIHUTENISAMUA U BBIYACIUTENBHBIX AITOpUTMOB. OIpeeneHue NCX0JHbIX
JAHHBIX, P KOTOPBIX aITOPUTM MOXKET JaTh TPeOyeMblil pe3yIbTarT.

Ortanbel  pemieHus 3aJa4  Ha  KoMmmbiloTepe. HHCTpyMeHTalbHBIE CpENICTBA:
TPAHCIATOP, OTJIATUYUK, TPOPUIMPOBUIMK. KoMOuIsnus U MHTEpHpeTalus Iporpamm.
BupryaiibHbIE MallIWHBIL.

WuTterpupoBanHas  cpena  pa3paboTku.  MeToasl  OTJIaAKM — HPOrpaMM.
Hcnonb3oBanue TpaccHpoBOYHBIX  Tabmun. Otnagounslii  BbIBOJA.  [lomaroBoe
BBITIOJIHEHUE TTporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI [TEPEMEHHBIX.

A3zpik  mporpammupoBanust  (Python, Java, C+4++, C#). Tunbl JaHHBIX:
LIEJIOUNCIICHHBIE, BEIECTBCHHBIE, CHUMBOJIbHBIE, Jiornueckue. BerBnenus. CroxHbie
ycioBusa. ILluknel ¢ ycioBuem. Ilukiael 1o mniepemeHHOM. B3ammo3ameHseMOCThb
pa3aM4YHBIX BUAOB LMKIOB. MHBapuaHT nukna. CocTaBlleHHE LIMKIJIA C MCIOJIb30BaHUEM
3apaHee ONpeAeIEHHOTO NUHBAPHUAHTA [IUKJIA.

JlokymeHntupoBanue nporpamm. HMcnosb3oBaHne xoMMmeHtapueB. Iloaroroska
ONMCAHMSI TPOrPaMMBbl U MHCTPYKLIMHU JUISl MTOJIb30BATENS.

AnroputMbl  00pa0OTKM HATypaJIbHBbIX YHCEN, 3alMCAaHHBIX B TO3UIIMOHHBIX
CUCTeMaxX CYHCIICHHUs: pa30MeHHe 3alucH 4ucjia Ha OTIelbHble IUQPBI, HaXOXKICHUE
CYMMBI U IPOU3BEACHHS U(DP, HAXOKACHNUE MAKCUMAIbHON (MUHUMAJIBHON ) U (PHI.

HaxoxzeHune Bcex MPOCTBIX YMCEI B 3alaHHOM auanas3oHe. IIpencrasienue yucna
B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

OO6paboTka HaHHBIX, XpaHAMMXCcs B (aiimax. TekcToBble W JBOWYHBIC (HAIIbI.
daiinoBrie nepeMeHHbIe ((aitnoBeie ykazatenn). Urenue u3 Qaiina. 3anuce B (aiii.

Pa3Ouenue 3amaum Ha nonzanauyu. llogmporpammbl (mpoueAypbl U (QYHKIHH).
Pekypcus. PekypcuBHble 00bekThl ((ppakransl). PekypcuBHble npoueaypbl U (HyHKLIHUU.
Hcnonp3oBaHue CTEKa U1 OpraHU3alUuy PEKYPCUBHBIX BBI30BOB.



Hcnonb3oBanue  CTaHIApPTHOW  OMOMMOTEKM  SI3pIKA  MPOTPAMMHPOBAHUS.
[Tonkimrouenne OWMOMMOTEK MOAIPOrpaMM CTOPOHHUX TMpousBoauTeneil. MoynbHbIN
MPUHIUIT TIOCTPOCHUSI IPOTPAMM.

Yucnennsie MeToAbl. TouHOe M MPUOMMKEHHOE pelieHus 3anadd. YucieHHbIe
METOJIbl pEIICHHUs YpaBHEHWM: MeToa Tmepedopa, METOJ] TOJOBHHHOTO JIENEHUS.
[TpubnmxEHHOE BHIYUCIICHNUE IJTUH KPUBBIX. Briuncienue miomaaeit puryp ¢ moMoIibo
YUCJIECHHBIX METOJIOB (METOJ MPSIMOYTOJIbHUKOB, MeTO/ Tpamenuit). [louck Makcumyma
(MuHMMYMa) GYHKIIUU OJTHOM MepEeMEHHON METO0OM MOJIOBUHHOTO JICTICHUSI.

O6paboTtka CHUMBOJIBHBIX JTAHHBIX. BceTpoennsie byHKIMN A3BIKA
MporpaMMUpOBaHUsl JJiE OOpabOOTKM CHUMBOJIBHBIX CTPOK. AJNTOpPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHUN CHMBOJA B CTPOKE, pazOueHue
CTPOKHU Ha CJIOBa IO MPpoOeIbHBIM CUMBOJIaM, IMOUCK MOACTPOKUA BHYTPHU JaHHOU CTPOKH,
3aMeHa HalJEeHHOM MOACTPOKH Ha APYryl0 CTPOKY. I'eHepanusi BcexX CIOB B HEKOTOPOM
andasuTe, YIOBJIECTBOPSIOUIMX 3aJaHHbIM orpaHuueHusiM. IIpeoOpasoBanHue uuncia B
CHUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOCIEJOBATENBHOCTH  4YuceNl.  Bbruncinenue  0000IIEHHBIX
XapaKTepUCTUK D3JEMEHTOB MacCHMBa WJIM YHCIOBOM IOCIEA0BATEIbHOCTH (CYMMBI,
MPOU3BENICHUS, CpEAHEro apu(MEeTHUYECKOT0, MHUHUMAIBHOTO W MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJMYECTBAa JJEMEHTOB, YJOBJIETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN TTOMCK 3aIaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka omHOMEpHOro MmaccuBa. IIpocTeie METOABI COPTHPOBKU (METOA
nmy3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). COpTHpOBKa ciusHueM. bwicTpas
coptupoBka MaccuBa (amroput™ QuickSort). J[BOMUHBIH MOHWCK B OTCOPTHPOBAHHOM
MacCHBE.

JIBymMepHbIe MacCUBBI (MAaTpUIlbl). AJITOPUTMBI 00pAaOOTKH IBYMEPHBIX MAaCCHUBOB:
3aM0JHEHHUE ABYMEPHOTO YMCIOBOTO MAacCUBa IO 3aJaHHBIM MPaBUJIaM, TOMCK AJIEMEHTA
B JIByMEPHOM MAacCHBE€, BBIUHUCIECHHE MakcUMyMma (MUHHMYMa) U CYMMbl 3JIEMEHTOB
JIBYMEPHOT'O MacCuBa, NEPECTAaHOBKA CTPOK M CTOJIOLIOB ABYMEPHOTO MacCcHUBa.

NudopmManmoHHbIe TEXHOJIOTHH

TexkcroBeiii  mporieccop. PemaktupoBanne u  QopmartupoBanue. IIpoBepka
opthorpadun u rpammatuku. CpencTBa MOUCKa U aBTO3aMEHbBI B TEKCTOBOM MPOILECCOPE.
Hcnonws3oBanne cruned. CTpYKTypUpPOBAaHHBIE TEKCTOBbIE JOKyMEHThI. (CHOCKH,
ornasienue. KomnexktuBHas pabora ¢ jokyMeHTaMu. IHCTpYMEHTHI PEleH3UPOBaHUS B
TEKCTOBBIX Mporeccopax. Obnaynsie cepBuckl. [enoBas nepenucka. Pedepar. [IpaBuna
[UTUPOBAHUS MCTOYHUKOB U odopmiieHus: Oubmuorpaduueckux ccouiok. OdopmieHue
CIMCKA JIUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEpPCTKOM TekcTa. TexHuyeckue
cpeactBa BBoAa  Tekcta. Crnenuaau3vpoBaHHBIE  CPEACTBA  PEJAKTHUPOBAHMS
MaTeMaTUYE€CKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 3aJaud aHajiu3a [JAHHBIX: I[POrHO3UMPOBAHUE,
KIaccuUKaIus, KIacTepu3alus, aHalu3 OTKIOHeHHH. [locienoBaTenbHOCTh perieHus
3a/1ay aHaliv3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA KAYeCTBA JIAHHBIX,
BBIOOP W/WJIM TIOCTPOCHHE MOJIEIH, MPeoOpa3oBaHME JAHHBIX, BU3yalH3alUsl JaHHBIX,
UHTEpIpeTanusi pe3yibraroB. lIporpamMMHble cpeacTBa U HMHTEPHET-CEPBUCHI NS
00pabOTKM ¥ TPEACTABIICHUS JMaHHBIX. bonbimime naHHele. MammHHOE OO0y4YeHUeE.
NHTenneKkTyaabHbId aHAIU3 JAHHbBIX.

AHanmu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONUIl. BrluuciIeHHE CYMMBI,
CpelHero apu(pMeTHYecKoro, HauOOJbIIEr0 (HAMMEHBIIEr0) 3HAYCHUS JUana3oHa.



Bolunciienne  ko3gguuueHta KOppensuuu JIBYX psoB  JAaHHbIX. llocTpoeHue
CTOJI0YAThIX, JIMHEHYAThIX U KPYroBbIX auarpamM. [loctpoenue rpaukoB ¢yHKIMMA.
[TonGop nuHMM TpeHAA, PEIICHHE 3a]1a4 IPOTHO3UPOBAHUS.

YucneHHoe pelieHre ypaBHEHUI ¢ MOMOIIbI0 No0opa napamerpa. OnTuMu3anus
KaKk [IOMCK HaWJydylllero peleHus B 3aJaHHbIX ycnoBusx. LleneBas Qynkuus,
orpaHndeHus. JlokanbHble W TIO0AJBHBIH MHUHMMYMBI IieneBoil ¢yHkuuu. Pemienue
3a]1a4 ONTUMHU3ALNUN C TOMOUIBIO ANEKTPOHHBIX TaOIULI.

11 KJIACC

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

TeopeTnueckne MOAXOABI K  OLIGHKE KOJMWYECTBA HMH(POpMaUuu. 3aKOH
anguTuBHOCTH MH(popmanuu. ®opmyna Xapriau. Unpopmarus u BeposTHOCTb. Popmyna
IllenHoHa.

Anroputrmsl cxkatusi n1aHHbIX. AnroputM RLE. Anroputm Xaddmana. Anropurm
LZW. AnropuTmbl CKaTHus AAHHBIX C MOTEPSAMU. Y MEHbIICHUE TITyOMHBI KOAUPOBAHUS
uBeta. OcHOBHBIE ujeu anroputMoB cxkatusi JPEG, MP3.

CkopocTp  mepefayd  JaHHBIX.  3aBUCUMOCTh  BPEMEHM  Iepejadyd  OT
MH(OPMALIMOHHOTO 00BEMA JaHHBIX M XapaKTEPUCTUK KaHala CBs3u. [IpuumHbI
BO3HUKHOBEHHMS OLIMOOK MpH nepenade JaHHbIX. Kobl, mo3BoJstonire oOHapyKUBaTh U
UCTPABJIATh OIIMOKHM, BO3HUKAIOLIUE IPH Mepenade JaHHbIX. PaccTosHue X>MMUHTA.
KoaupoBanue ¢ moBropernuem 6utoB. Koasl XoMmuHra.

Cucrembl. KoMnoHeHTsl cucTeMbl M MX B3aumojeicTBue. CHucTeMHBbIN 3QeKT.
VYmpasnenue kak ”HGOPMAIIMOHHBIH rporiecc. OOpaTHast CBsI3b.

Mopenmn u wmopenupoBanue. Llenp MopenupoBanuss. COOTBETCTBHE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIM Mpoleccy, Leaud MojaenupoBanus. dopmanuzanus
NPUKIAIHBIX 3a/1a4.

[IpencraBnenue pe3yabTaToB MOEIUPOBAHUS B BHJIE, YIOOHOM Ui BOCTIPHUSTHS
yesioBeKoM. ['paduueckoe npecTaBieHre JaHHbIX (CXeMbl, TaOIHIIbl, TPAdUKH).

I'pappl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull  CMEKHOCTH, BECOBBIX  MaTpHUll, CIHCKOB  CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3AHHBIX C aHAIM30M rpadoB (IIOCTPOEHUE ONTUMAIBLHOTO
NyTH MEXIY BepIIMHAMU rpada, onpeiesieHHe KOJUYEeCTBa Pa3IMYHBIX MyTeH Mexnay
BEpIIMHAMH OPUEHTHUPOBAHHOTO AlIMKJINYECKOTro rpaga).

HepeBbs. bunaphnoe nepeBo. JlepeBbs momcka. CrmocoObl 00Xxoma JepeBa.
[IpencraBnenue apupMeTHUECKUX BbIpaXKEHHUH B BUE AepeBa. JIMCKpPETHBIE UTPHI IBYX
UTPOKOB C noiHou uHpopmauuei. [loctpoenne nepesa nepedopa BapuaHTOB, ONMUCAHUE
CTpaTeruu Wrpbl B TaOMM4UHONW (opMme. BBIMTPHIIIHBIE W TPOUTPHINIHBIE MO3HUIIHH.
Bolurpeliiiisbie cTpaTeruu.

CpencrtBa HMCKyCCTBEHHOro uHTeuiekTa. CepBHCHI MalIMHHOTO IIepeBoAa H
pacrio3HaBaHusl ycTHOW peun. KornutuBHble cepBuCh. WaeHTHHUKAIMS ¥ TOUCK
n300paxkeHuit, pacrnosznaBanue nui. CamooOydwarommecsi cucteMbl. VckyccTBeHHBIN
WHTEJUIEKT B KOMIBIOTEPHBIX Urpax. lcnoib30oBaHME METONOB HCKYCCTBEHHOTO
UHTEIJIeKTa B oOydarommx cucreMax. lcnonb30BaHHEe METOJOB HCKYCCTBEHHOTO
UHTEJUIEKTa B pobororexHuke. MHrepHer Bemeidl. IlepcrexkTuBel  pa3BUTHA
KOMITBIOTEPHBIX MHTEIJIEKTYalIbHbIX cucTeM. HelipoHHbIE ceTn.

AJITOPUTMBI M IPOrPaAaMMHPOBAHNE



@opManusanusa NOHATHS ainroputma. MamumHa TeropuHra kak yHUBEpcajabHas
MoJielib BbruncieHul. Tesuc Ueépua—Twvropunra.

OneHka ClI0)KHOCTH BbIYMCIIEHUN. BpeMs paboTsl 1 00BEM UCIIONIB3yEMOM MaMATH,
UX 3aBUCUMOCTb OT pa3Mepa MCXOJIHBIX JAaHHBIX. OLEeHKa aCUMITOTUYECKON CIO0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJIMHOMHUAIBHOU CIOKHOCTH. [lepebopHbIEe anropuTMBI.
[IpuMepsl pa3nuyuHbIX aITOPUTMOB PELICHUS OAHOU 3aa4i, KOTOPhIE UMEIOT Pa3IuYHYIO
CJIOKHOCTb.

[Touck mpoCTBIX YMCENl B 3aJJaHHOM JHana3OHE C MOMOLIBI0 aJrOPUTMA «PELIETO
OparocheHar.

MHoropa3psiiHble 1eble Yncia, 3a1a4u JIIMHHOW apu(MEeTHKH.

CrnoBapu (accouuaTUBHBIE MACCHUBBI, 0TOOpaxeHus). Xami-rabnuusl. [loctpoenune
as1(paBUTHO-YaCTOTHOTO CIIOBAps JIJIs 3aJJaHHOTO TEKCTA.

Crexku. AHanu3 TMPaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHS.  BpluncieHue
apu(PMETHYECKOT0 BbIPAXKEHHUSI, 3alIICAHHOTO B MOCTPUKCHON opMe.

Ouepenu. Mcnonb3oBaHue ouepenu 1jisl BpEMEHHOIO XpaHEHUS JaHHBIX.

Anroputmbel  Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOI'O CBSI3HOTO HEOPUMEHTHUPOBaHHOTO rpada. KommdecTBo pa3znuyHbIX IyTei
MEXy BEpIIMHAMH OPUEHTUPOBAHHOTO alIMKINYecKoro rpada. Aaroputm JleikcTpsl.

HepeBbs. Peanuzamnusi nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOoWuHBIE
(bunapnsie) nepeBbsi. I[locTpoeHuwe pgepeBa 1 3alaHHOTO  apU(pMETHYECKOTO
BbIpakeHus1. PekypcuBHBIE anroputMbl 00xo/1a AepeBa. Mcnonb3oBaHue cTeka U o4epeu
JUTst 00X0/a JiepeBna.

JluHaMHuueckoe MpOrpaMMHPOBAHME KaK METOJl PELICHHs 3a7ad C COXPaHEHHEM
IIPOMEXKYTOYHBIX PpE3yJIbTATOB. 3aJadyd, peHIacMble C IOMONIBIO JUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBIUKCICHUE PEKYPCUBHBIX (YHKIUH, MOACUET KOJIUYECTBA
BapUaHTOB, 33/1a4¥ ONTUMU3ALIHH.

[Tonsitie 00 OOBEKTHO-OPHEHTHUPOBAHHOM MporpaMMupoBaHun. OOBEKTH U
knaccel. CBolictBa U MeToAbl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIA aHAU3.
PazpaboTka mporpaMmM  Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  IOAXOJA.
WNuKancymsiys, HaclieJOBaHue, MOIUMOp(U3M.

Cpenbl  ObicTpoM  pa3paboTrku  mporpamM. IlpoektupoBanue uHTEpdeiica
nosib30Barens. Vcnonap30BaHUE TOTOBBIX YIPABISIEMBIX JJEMEHTOB Il IOCTPOCHUS
uHTepdeiica.

O0630p s36IKOB TporpammupoBanus. [loHsTHE 0 MapagUrMax NPorpaMMUpPOBAHUSI.

HNudopmanmoHHbIe TEXHOJIOTHH

Otanbel KOMNBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIMPOBAHUA: ITOCTAHOBKA 3aJayH,
pa3paboTKa MOJAENTH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBI OSKCIIEPUMEHT, aHalu3
pe3yabTaTOB MOAECIMPOBAHMUS.

Juckpernszanus npu MaTeMaTUYECKOM MOJEIMPOBAHUM HETPEPBIBHBIX MPOILIECCOB.
MonenupoBanue JIBUKEHUSI. MonenupoBanue OHMOJIOTUYECKUX CUCTEM.
MaremaTnueckre MOJENN B SKOHOMUKE. BbIUMCIUTENbHBIE SKCIEPUMEHTHI C MOJEISIMH.

O0paboTka pe3yabTaTOB dKCIEpUMeHTa. MeTol HauMeHbIINX KBaApaToB. OreHka
YHCIIOBBIX MAapaMeTPOB MOJEIUPYEMBIX OOBEKTOB M TporeccoB. BoccranoBienue
3aBHCHMOCTEHN O pe3ybTaTaM SKCIIEPUMEHTA.

BepositTHOCTHBIE MOJICIIH. Metoanl Mownre-Kapio. HUmutannonHoe
MozenupoBanue. CUCTEMbI MacCCOBOT'O 00CTYKUBaHUSI.



Tabnuynble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnuia — mpeacTaBiIeHUE CBEINCHUN
00 omHOTHIHBIX 0OBekTax. Iloise, 3ammcek. Kimrou Tabmunpl. PaboTa ¢ roroBoii 0Oa3oi
NaHHBIX. 3amnojHeHue Oa3bl NaHHbIX. [louck, copTUpoBKa W (QuUIbTpanus IaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochl € MapameTrpamMu. Beruucisembie Mojias B
3amnpocax.

MHuorotabiauyable 0a3bl JaHHBIX. THIBI CBsI3ed MeXTy TabOnauiaMu. BHemHwuit
kimo4. [emocTHOCT 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [lonatue o cepBepHOM M KIMEHTCKOM 4YacTsIX caWTa.
TexHOoJIoTHs «KIMEHT — CEPBEP», €€ NOCTOMHCTBA U HepocTaTku. OcHOBHI s13pika HTML
n kackaaueix Tadmun crtuner (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3mernenue BeO-caliToB. Yciayra XocTHHTA. 3arpy3ka (aijioB Ha CauT.

BBon wu300paxkeHU C MCHOJIB30BAHUEM pPA3UYHBIX IUPPOBBIX YCTPOUCTB
(uudpoBbIX (¢doToanmapaToB M MHKPOCKOIOB, BHUAECOKAMEpP, CKAaHEPOB U JPYTUX
ycTporicTB). I'paduueckuii pemaktop. Paspemenme. Kanpupomanue. cmpaBieHue
nepcrnekTuBsl. ['ucrorpamma. Koppekuust ypoBHeit, koppeknus neTta. O0eciiBeunBaHuE
LBETHBIX n300paxkeHuil. Peryms. Pabota ¢ o6nactamu. OuibTpsl.

MHuorocnoitaele  u3o0paxkeHus. TekctoBele ciou. Macka cnos. Kananibl
Coxpanenue BbleneHHOW oOmactu. I[loaroroBka wiuttocTpanuii ansi BeO-caliTOB.
AHUMUPOBaHHBIE U300PAKEHUS.

Bektopnas  rpaduka. IlpumutuBel.  M3MmeHeHue  mopsaka — 3JEMEHTOB.
BoipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpubie. ®DopmaTbl BEKTOPHBIX
pucyHkoB. Hcnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKeHUI.

[IpyHOMNIBI TTOCTPOCHUS W PEAAKTUPOBAHUSA TPEXMEpPHBIX Mojenel. CeTouyHble
Mozaenu. Marepuaiibl. MoaenmpoBaHue HCTOYHUKOB OCBelleHUs. Kamepol. AIIUTUBHbBIE
texHosioruu (3D-npuntepsl). [loHATHE O BUPTYadbHOM pEaJbHOCTH M JOMOJHEHHOM
peanbHOCTH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
UH®OPMATHUKE (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCS C(HOPMHPOBAHHOW BHYTPEHHEH TO3MIMEH JWYHOCTH, CHCTEMOM
IICHHOCTHBIX OPHCHTAIMMH, MO3UTHBHBIX BHYTPCHHHX YOEXKIECHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO OIbITa U
OMBITa JIEATENIBHOCTH B TIPOIECCE peallu3allii  CPEeACTBAaMH Y4eOHOro TpeaMera
OCHOBHBIX HaITPaBJICHUI BOCITUTATEIILHON JACATCIBHOCTH.

B pesynbrare uzydenuss nHOOPMATHKU HA YPOBHE CpEIHEr0 oOIIero oopa3oBaHus
y oOyuaromerocst 0yayT cOpMUPOBAHBI CIICTYIOIINE TUYHOCTHBIC PE3YJIbTATHI:

1) rpa’kIaHCKOr0 BOCTIMTAHUSI:

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX IPAaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MPABOIOPSIIKA, COOJIOJEHUE OCHOBOIOJIATAIONIUX HOPM HMH(DOPMAIMOHHOTO IpaBa M
nH(popMaMOHHON OE30TIaCHOCTH;



FOTOBHOCTh ~ IPOTUBOCTOSTH  HUACOJIOTMM  SKCTPEMH3Ma,  HAI[MOHAIM3MA,
kceHohoOun,  AUCKPUMHUHAIIMM 1O  COLMANBHBIM,  PEJIUTHO3HBIM,  PAaCOBBIM,
HallMOHAJBHBIM IIPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HAacleIuio, JOCTHXeHHsM Poccun B
HayKe, MCKYCCTBE, TEXHOJIOTHUAX, MOHUMAaHUE 3HA4YeHUS WH(POPMATUKH KAaK HAayKd B
KU3HU COBPEMEHHOIO OOILECTBA;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,;

CIIOCOOHOCTH  OILIEHUBATh CHUTYalldi0 M NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHKCII€ B CETH
WNurepHer;

4) 3cTeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHHHMATh pa3IUYHbIE BUIbI HCKYCCTBa, B TOM 4YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN HH(OPMAIIMOHHBIX TEXHOJIOTHH;

5) puznveckoro BOCIUTAHMS:

c(hOpMHUPOBAaHHOCTH 370POBOTO M 0O€30MacHOr0 00pasa >KHU3HH, OTBETCTBEHHOTO
OTHONICHHs] K CBOEMY 3JI0OPOBBIO, B TOM 4HCIE 3a cu€T coOmtojeHus TpeOoBaHUM
0e30macHOM  JKCIUTyaTallud CPEICTB WH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM H  COIUaIbHOM
HaIpPaBJIEHHOCTH, CIHOCOOHOCTh HWHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

uHTEpec K cdepam  TpodhecCHOHAIBHONW  NIeATEIbHOCTH, CBSI3AHHBIM €
uH(pOpMaTUKOM, MPOrpaMMUPOBaHUEM U  HHOOPMAIMOHHBIMU  TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HAYKM HWH(DOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUI0 U caMO0Opa30BaHUIO HA MPOTSKEHUU
BCEM KU3HHU,

7) 3K0JI0rM4eCKOro BOCIUTAHUSA

OCO3HAHME INI00ATIBHOTO XapaKTepa HKOJIOTMUECKUX IPOo0JIeM U MyTel ux peleHus,
B TOM 4YHciae ¢ Y4€TOM BO3MOXKHOCTEH WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIf;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH, JTOCTIDKEHUSM HAaYYHO-TEXHHUYECKOTO Mporpecca M OOIIECTBEHHOU
MPAKTUKH, 32 CYET MOHUMAHUS POJIM WH(POPMAIIMOHHBIX PECypcoB, MHGOPMAIMOHHBIX
MpoIIecCCOB U MHGOPMAIMOHHBIX TEXHOJOTHUW B YCIOBHUSAX HU(pPOBON TpaHCHopMarmu
MHOTHUX c(ep KU3HU COBPEMEHHOT'O OOIIECTBA;

OCO3HAHWE IIEHHOCTH HAy4YHOW JI€ATENIbHOCTH, TOTOBHOCTH OCYILIECTBIATh
MIPOCKTHYIO U UCCIEA0BATEIBCKYIO ICITEIHbHOCTh HHANBUIYAIBHO U B TPYIIIE.



B mnpouecce QOCTMKEHUS JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI I10
nHpopMaTHke Yy O0OyYalOIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HWHTEJUICKT,
npeanoararomui copMUpPOBAHHOCTb:

CaMOpETYJIMPOBAHUsl, BKJIKOYAOUIET0 CAMOKOHTPOJb, YMEHUE NPHUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aalTHPOBATHCS K IMOIIMOHATBHBIM
U3MEHEHUSM M MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMY, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTH)KEHUIO LEIH U
yCIlexXy, ONTHUMHU3M, HWHUIIMATUBHOCTh, YMEHUE JEWCTBOBATh, MCXOJSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh IOHHMMATHL SMOIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro TMpPU OCYHIECTBICHHMH KOMMYHHMKAIUH, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHIL.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTare uzyuenus nHQOPMATUKU HAa YPOBHE CPEAHETO OOIIero oOpa3oBaHuUs
y obOyuaromierocsi OyayT copMHUpPOBaHBI METANPEIMETHBIC PE3yJbTaThl, OTPAKCHHBIC B
YHHUBEPCAJIBHBIX YUEOHBIX JCHCTBHSX, a MMEHHO — TO3HABAaTEJIbHBIC YHHUBEPCAIBHBIC
yueOHbIE  JICHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC yUYeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAbHBIC YICOHBIE TCHCTBHSI, COBMECTHAS JACSITCIIBHOCTD.

[lo3naBaTe/ibHbIE YHUBEPCATIbHBIE YUeOHbIE [1€iiCTBUA

1) 6a3oBble JIOTHYECKHE 1eHCTBUSA:

CaMOCTOSITEIFHO (POPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABIMBATH CYIICCTBEHHBIM MPU3HAK WM OCHOBAaHUSA [UIsl CPaBHEHUS,
KJ1accuPpuKauu 1 0000IIECHHUS;

OTMpEeNeNsATh I1eIu JCSITENbHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMAaTPUBAEMBIX SIBIICHUSX;

pa3pabatbiBaTh IUTAH pEHICHUS TMPOOJIEMBbl C YYE€TOM aHaIM3a HMMEIOLUXCS
MaTepHUATILHBIX U HEMATEPHATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
I[eJISIM, OTICHUBATh PUCKH TOCIICICTBHUI NESITEIHHOCTH;

KOOPJIMHHPOBATH M BBHITIOJHATH PabOTy B YCJIOBHUSAX PEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUN KU3HEHHBIX MTPOOIIeM.

2) 6azoBbIe HCCJIeI0BATEIbCKUE AeiiCTBUS:

BJIQJIETh HABBIKAMHU Y4Y€OHO-HMCCIICIOBATEILCKOM M TMPOEKTHOW JeATEIHLHOCTH,
HABBIKaMU pa3pelieHus mpooieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIILHOMY
MOMCKY METOJIOB PEIICHUs] MPAKTUUECKUX 3a/iadu, MPUMEHEHHUIO PAa3JIHUYHBIX METOJ0B
MO3HAHUS;

OCYIIECTBIISITh PA3JIMYHBIC BUJIBI JACSITEIILHOCTH TI0 MOJIYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO H TPUMEHEHHIO B PA3IMYHBIX y4€OHBIX CUTYaIUsX, B
TOM YHCJI€ MPU CO3AAHUH YUEOHBIX U COLIMATBHBIX TPOEKTOB;



dbopMHupoBaTH HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIOUEBBIMU IOHATUSMH U METOJIAMU;

CTaBUTh M  (QOpPMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  00Opa3oBaTENbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBIABJIATH IPUYMHHO-CIIEACTBEHHBIE CBSA3M U aKTYaJIM3UPOBAThH 33]1a4y, BbIJIBUIaTh
TUIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTBI JUIsl 10Ka3aTelIbCTBA CBOMX YTBEP)KIICHUH,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHMs 3aJa4yd Pe3yJIbTaThl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOIrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN TOUCK IEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS
B IPO(ECCUOHAIIBHYIO Cpeay;

yMETh IIE€PEHOCHUTh 3HAHMS B IIO3HABATEIBHYI0 M IPAKTHYECKYIO0 O0JIACTH
KU3ZHEEATENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTe;

BBIIBUTAaTh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIBHBIE ITOJXO0/IbI U PEIIECHUs, CTABUTH
npo0JIeMbl U 337a4i, JOMYCKAOIIUE albTePHATUBHBIE PELIECHUS.

3) pabdora ¢ unopmanueii:

BJaJIeTh HAaBBIKAMHM IOJy4YeHHMs] HHPOpPMAIMM M3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENBHO OCYIIECTBIIATH MOUCK, AHAJIN3, CUCTEMATHU3alMI0 M HHTEPIPETALMIO
MH(OPMALIUY Pa3IMYHbIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHl B Pa3iIMuYHBIX opMmaTax ¢ y4y€TOM Ha3Ha4eHUs MH(OpMAIUHU U
1IeJIEBOM ayIUTOpUH, BBIOMpAsi ONITUMANIbHYIO (JOPMY IPECTABIECHUS U BU3YyaIU3alUH;

OLICHMBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTb HMH(pOpMalMU, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCMOJIb30BaTh CPeCTBa MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33/1a4 ¢ COOII0ACHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKHM O€30MacHOCTH, TUTHEHBI, PeCcCypcocOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TaCHOCTH;

BJaJIeTh HAaBbIKAMHU PACHO3HABAHMSA M 3allUThl MHPOpMaluu, UHOOPMALMOHHOM
0€30MacCHOCTH JINYHOCTH.

KoMMyHuUKaTHBHBIE YHHBepPCcaJdbHbIE y4eOHbIe JelicCTBUSA

1) o0menue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HU;

pacno3HaBaTh  HeBepOajbHBIE CpeIcTBa  OOIIEHUS, T[OHUMATh 3HAUYCHHE
COLIMAIBHBIX 3HAKOB, PAaCMO3HABATh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyallud U CMATYATh
KOH(JIMKTHI;

BJIQ/IETh pa3TUYHBIMU criocobamu oOuIeHus u B3aMMO/ICHCTBUS,
apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMATYATh KOH(IMKTHBIE CUTYyallUH;

pa3BEPHYTO U JIOTUYHO M3J1arath CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3bIKOBBIX
CpPEICTB.

2) coBMecTHas JesiTeIbHOCTh:

NOHMMATh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHAHOW M WHAMBHUAYAIbHOU
paboTHI;



BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX I€UCTBUI € YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEN KaXKJI0r0 YiI€Ha KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U KOOPJUHUPOBATH
JNEUCTBUS O WX JOCTHIKEHHUIO: COCTaBIIATH IUJIaH JAEWCTBUM, pacHpeNeNsaTh poJid C
y4€TOM MHEHHUI YJaCTHUKOB, O0CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJla M KaXJOTO YYaCTHHKA KOMAaH/IbI B OOIIMIA
pe3ysbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OIEHMBATh WJEW C TMO3UIUU HOBH3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALMSX,
IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHBHBIM.

PerJIﬂTMBHble YHUBEpPCAJIbHbIC y‘{eﬁHbIe ZleﬁCTBHH

1) camoopranuszanmsi:

CaMOCTOSITEIbHO ~ OCYILECTBIIITh  [MO3HABATEIBHYIO  JIESTEIBHOCTD, BBIABIIATH
npoOsieMbl, CTaBUTh U (OPMYIHUpPOBaTH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTENIbHOMN
JEATEIBHOCTU U KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELIEHUS MpoOJeMbl ¢ YYETOM HMMEIOIIMXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

paciupsATh paMKH y4e€OHOIO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHHIH;

JieN1aTh OCO3HAHHBIM BHIOOP, ApryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCThH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON IPYIUIUU B Pa3HBIX
o0nacTsX 3HAaHWUW, TOCTOSIHHO TIOBBIIIATH CBOW OOpa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTyallsM, BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIa/ICTh HaBBIKAMHU I[103HABATEIBLHOM peQIEKCMM KaK OCO3HAHMSI COBEpPIIAEMBIX
JICMCTBUIM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, MCIOJb30BAaTh
npuéMbl peQIieKCUn AJIsl OLIEHKU CUTYAIH, BHIOOpA BEPHOTO PELICHMS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI W apryMEHTbl JPYTHUX @pPU AHAIU3E PE3YJIbTATOB
JEATEIbHOCTH.

3) npuHATHSA ce0HA U IPYrux:

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

INPUHUMATh MOTHUBBI M apryMEHTbl JPYTHUX @pPU AaHAIU3E PE3YJIbTATOB
JEATEIIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIMH JIPYroro YyeloBeKa.



INNPEAMETHBIE PE3YJIBTATbBI

B mponecce n3ydenus kypca nHpopMaTHKU yriyonéHHoro ypoBHs ¢ 10 knacce
oOy4aromumMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE Pe3yIbTaThl:

BJIa/ICHHUE MPEACTABICHUSIMH O POJIU MH(GOPMALIMU U CBSI3aHHBIX C HEW MPOLIECCOB B
NpUpOJE, TEXHUKE M OOILIECTBE, IOHATUAMHU «UHPOpMALMS», «UHPOPMALMOHHBIN
npoIecc»,  «CHCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,  «CHCTEMHBIH  3PQeKrT»,
«uH(POPMAITMOHHAS CHCTEMAY, «CUCTEMa YIPaBICHH;

BJIaJIEHUE METOJIaMU MOoUCKa MH(opmanuu B cetu IHTepHET, yMeHNne KPUTHYECKH
OLIEHUBAaTh UH(OPMALINIO, TOTYYEHHYIO U3 ceTh VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE TaHHBIC, IPUBOIUTH MPHUMEPHI UCTOYHUKOB MX
IOJIyYEHUS M HANpaBJIEHUS MCIOJIb30BaHUS, YMEHHE KIAacCU(UUHUPOBAThH OCHOBHBIE
3aJlaud aHaJM3a JaHHBIX (IIPOrHO3MPOBaHUE, Kilaccu(UKalus, KIacTepu3alus, aHaIu3
OTKJIOHEHUH), TIOHUMATh IMOCIEJ0BATEIbHOCTh PEIIEHUs 3aJad aHallu3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OYMCTKA W OIEHKAa KayecTBa MAHHBIX, BHIOOP W/WIIHM TOCTPOCHUE
MoJiend, TpeoOpa3oBaHNe JAHHBIX, BU3yalU3allus JaHHBIX, UHTEPIIPETallUs Pe3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX IPHUHIMIIOB YCTPOHCTBA W  (YHKIMOHHUPOBAHMS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIMHA pPa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU pabOTHI C ONEPallMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJIaMU
OpOrpaMMHOIO  OOecredyeHus i pelieHus ydeOHBIX 3aJad 1[0  BBIOpaHHOU
crieuanu3aluy;

HaJINYME MPEJICTABIEHUH O KOMITIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM MHpE,
0 0a30BbIX NMPUHIMIIAX OpraHU3alMU U (YHKIHOHUPOBAHUS KOMIBIOTEPHBIX ceTeil, 00
o0umx NpuHIMNax pa3paboTku U GyHKIMOHUPOBAHUS HHTEPHET-NPUIOKEHUH;

NOHMMAaHHE Yrpo3 MH(OPMAILMOHHON 0€301acHOCTH, MCMOIb30BAaHUE METOIOB U
CPEACTB TMPOTUBOACHCTBHS OTUM  yrpo3am, COOJIOJIGHHE Mep Oe30IMacHOCTH,
NPEeOTBPAILAIONINX  HE3aKOHHOE  PAacHpOCTpaHEHHWE  NEPCOHAIbHBIX  JIAHHBIX,
coOmtoeHue TpeOoBaHUI TEXHUKH O€30MacHOCTM M TUTHEeHbl 1pu padbore ¢
KOMIIbIOTEpAaMU W JIPYTMMH KOMIIOHEHTaMU LU(POBOTO OKPYXKEHHs, MOHUMaHHE
NPaBOBBIX OCHOB HCIOJIBb30BaHMSI KOMIBIOTEPHBIX MpPOrpaMM, 0a3 JaHHBIX U pabOThI B
cetu HTEpHET;

NOHMMAaHUE  OCHOBHBIX  MPHWHIMWIIOB  JUCKPETU3AIMK  PA3IWYHBIX  BHIIOB
uH(pOpMaIIUK, YMEHHUE ONPEAEIATh NH(OOPMAIIMOHHBIN 00BEM TEKCTOBBIX, TpaUIECKUX
Y 3BYKOBBIX JaHHBIX TPU 33/IaHHBIX TapaMmeTpax AUCKPETH3aIH, YMEHUE OIMpPEIeNiTh
CPEIIHIOI0 CKOPOCTb TMepeiaud JIaHHbIX, OLEHUBATh U3MEHEHHE BPEMEHU Mepenayu Mpu
U3MEHEHUH WH(OPMAITMOHHOTO 00bEMA TaHHBIX M XapaKTEPUCTUK KaHajla CBSI3H;

YMEHHE HUCIOB30BaTh MPH PEIICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHON 3alMCy YHUCel,
aIroOpuTMa MOCTPOCHUSI 3aIIMCH YUCIA B TO3UI[MOHHON CHCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBAaHHMEM M IIOCTPOEHHUS YHUClIa MO CTPOKE, COJAEpKallledl 3amuch 3TOr0 4ucia B
NO3UIIMOHHON CHCTEME CYUMCICHHA C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIMOJIHATH
apuMeTHUeCcKe onepayy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

YMEHHE BBITIOJIHATH MPeoOpa3oBaHusl JIOTHUECKUX BBIPAXKEHU, UCIIONb3Ys 3aKOHBI
anreOpbl JIOTUKW, yYMEHHE CTPOUTH JIOTMYECKOE BBIPAKCHHE B IU3IBIOHKTUBHOW U
KOHBIOHKTHBHON HOPMAJbHBIX (hOpMax Mo 3alaHHON TabIuIle HCTUHHOCTHU, UCCIIEA0BATh
00JaCTh MCTUHHOCTHU BBICKA3bIBAHUS, COJEPIKAILEro MEepPEeMEHHbIE, peliaTh HECI0XKHbIE
JIOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUH;



NOHMMaHNe 0a30BBIX aJITOPUTMOB 00PaOOTKU YUCIOBON M TEKCTOBOW MH(pOpPMAIHH
(3amuCh YKcelN B MO3UIIMOHHON CUCTEME CUHCIICHHUS, HaXOXKECHUE BCEX MPOCTHIX YHCEI B
3aJIaHHOM Jlhana3oHe, 00pa00oTKa MHOTOPa3psAIHBIX IIEJIBIX YHCEN, aHAIN3 CUMBOJIBHBIX
CTPOK U JPYrHX), aJlTOPUTMOB MOMCKA M COPTUPOBKH, YMEHUE ONPENEIATH CIO0KHOCTh
U3y4aeMbIX B Kypce 0a30BbIX aIrOpUTMOB (CyMMHpOBAaHUE 3JIEMEHTOB MAacCHBa,
COPTUPOBKA MaccHBa, IepeOOpHbIE aIrOPUTMbI, IBOMYHBIA TIOMCK) W TPUBOJAUTH
IPUMEPBI HECKOJIBKUX aITOPUTMOB PA3HOU CIIOKHOCTH JUJISl pELLIEHUS OJTHOM 3a7auu;

BJIQJICHUE YHUBEPCAIBbHBIM SI3BIKOM MPOTrPAMMHPOBAHUS BBICOKOTO  YpPOBHS
(Python, Java, C++, C#), npeacTtaBiaeHUsIMH O 0a30BBIX THUIAX JAHHBIX M CTPYKTypax
JAHHBIX, YMEHHME MCIOJIb30BaTh OCHOBHBIE YIPABJISAIOIIME KOHCTPYKIMH, YMEHHE
OCYIIECTBIISITh aHAJIN3 MNPEJIOKEHHON IPOrpaMMBbl: ONPENENSITh PE3yJabTaThl padOThHI
IpOrpaMMbl TPHU 3aJaHHBIX HCXOJHBIX JAaHHBIX, ONPEAENATb, MPU KaKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TOJIYYEHHE YKa3aHHBIX pPe3yJlbTaTOB, BBISBISTH JaHHBIE, KOTOpPHIE
MOTYT IPHUBECTH K OUIMOKE B paboTe mporpammsbl, (GOpMYyJIHPOBaTh MPEIIOKEHUS IO
YIYYIIEHUIO TPOTPAMMHOTO KOJIa;

yMEHHE  CO3/1aBaThb  CTPYKTYpUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTH U
JNEMOHCTPAIlMOHHbIE MaTepHalibl C MCIOJIb30BAHUEM BO3MOYKHOCTEH COBpPEMEHHBIX
IPOrPaMMHBIX CPEACTB U 00JIAYHBIX CEPBHCOB;

yYMEHHE HCIOJIb30BaTh AJIEKTPOHHBIC TAOMUIBI JIA aHallW3a, NPEICTaBICHHUS U
00paboTKM JaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CpPEIHEr0 apu(MeTUYECcKOro,
HauOOJBIIETr0 U HAaUMEHBIIETO 3HAUCHM, pellleHue ypaBHEHUM, BHIOOP ONTHUMAIBbHOTO
pelieHus, moa0op JIMHUH TPEHAA, PEIICHHUE 3a/1a4 IPOTHO3UPOBAHUS).

B mporecce u3yuenuss kypca MHGOpMATUKH YriyOon€HHOTO ypoBHSI 6 11 Knacce
oOy4aromumMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHbIE Pe3yIbTaThl:

YyMEHHE  CTPOUTh  HEPaBHOMEpHbIE  KOJbBI, JOIMYCKaloIIHe  OJHO3HAYHOE
JIeKOIMpOBaHue cooOuIeHni (mpedUKCHbIE KOJbI), MCMOJb30BaTh MPOCTEHIINE KOJBI,
KOTOPBbIE TO3BOJISIOT OOHApY)KMBAaTh W HWCHPABIATH OLIMOKH NpH Tepeaaye JAHHBIX,
CTPOUTH KOJ, OOeCHeuyMBarONIMi HAMMEHBIIYI0O BO3MOXHYI CPEIHIO JUIMHY
COOOIIEHHSI TIPY W3BECTHOM YacTOTE€ CUMBOJIOB, MOSCHATH MPHHIHUIIBI pabOThI MPOCTHIX
aJITOPUTMOB C)KaTHUS IaHHBIX;

yYMEHHE peliaTh aITOPUTMUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIM30M rpadoB (3a1aun
MOCTPOCHMSI ONTUMAJILHOTO MYTH MEX]y BEpIIMHAMU rpada, onpeeseHus KOJINYecTBa
pa3NUYHBIX TyTEed MEXIYy BEepUIMHAMU OPHEHTUPOBAHHOTO AalMKJIWYeCKoro rpada),
YMEHHME UCIIOJIb30BATh JEPEBbs IPU AHAIM3€E U IOCTPOCHUU KOJIOB U ISl IIPEICTABIICHUS
apu(PMETHYECKNX BBIPAXKEHUH, MpU pEelIeHUH 3aJad MOHCKAa U COPTHUPOBKHU, YMEHHUE
CTPOHUTH JAECPEBO WUIPHI MO 33aJaHHOMY alIrOpUTMy, pa3pabaTeiBaTh U OOOCHOBBIBATH
BBIMTPBIIIHYIO CTPATETHIO UT'PHI;

yMeHHEe pa3padaThiBaTh U PEATM30BBIBATH B BUJIE MPOTrpaMM 0a30BbIE€ alrOPUTMBI,
yYMEHHE UCTOb30BaTh B MPOrpaMMax JaHHbIE PAa3IMYHBIX THUIIOB C YUETOM OTrpaHUYEHUN
Ha JMAana3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSATH NMPU PEIICHUH 3a7ad CTPYKTYpPHI
JAHHBIX (CIUCKH, CIIOBApH, CTEKH, OYEPEIH, I€PEBHs), UCIOIB30BaTh 0a30BbIC OMEPAIIH
CO CTPYKTYpaMH JAAHHBIX, IPUMEHITh CTaHAAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIs
00pabOTKH YHMCIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, MCIOJB30BaTh MpU pa3paboTke
nporpamMMm  OMOJIMOTEKHM TMOANPOrpaMM, 3HATh (YHKIHOHAIBHBIE BO3MOXKHOCTHU
MHCTPYMEHTAIbHBIX CPEACTB CpeAbl pa3pabOTKH, YMEHHE HCIOIb30BaTh CpEACTBa
OTNAJKUM TMpOorpaMM B Cpele MNpOrpaMMHUPOBAHMS, YMEHHE JOKYMEHTHPOBATh
IPOrpaMMbl;



YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHME OCHOBHBIMHU CBEACHHSIMH O 0a3aX JAaHHBIX, UX CTPYKTYpE, CpeacTBax
CO3/IaHUsg U pabOThl C HUMHU, YMEHHUE HUCIIOIb30BATh TaOJWYHBIE (PENSLMOHHBIE) Oa3bl
JTaHHBIX (COCTaBIATH 3amlpochl B 0a3axX JAHHBIX, BBINOJHATH COPTUPOBKY M IOMCK
3anuceld B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y JaHHBIX) U CIPaBOYHBIC
CUCTEMBI;

YMEHHE MCHOJIb30BATh KOMIIBIOTEPHO-MAaTEMAaTHUYECKHE MOJEIN i1 aHaIu3a
00BEKTOB M TMpoIleccoB: (hOpMyTUpoOBaTh I€db MOACIUPOBAHUS, BBIMIOJHATH AHAIHU3
pe3yNbTAaTOB, MOJYYCHHBIX B XOJ€ MOJIECIMPOBAHUSA, OICHMBATh COOTBETCTBHUE MOJCIU
MOJIETUPYEMOMY OOBEKTY WJIM IMPOLIECCY, NPEACTABIATh PE3YNbTATHl MOJECIUPOBAHUS B
HarJIsiTHOM BHJIE;

yMEHHE  OpraHW30BBIBaTh  JIMYHOE  HWH(OPMAIIMOHHOE  MIPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  PAa3fUYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJOTHH, MOHUMaHUE
BO3MOXXHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYr,  LU(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

NMOHMMAaHWE OCHOBHBIX MPHUHIIMIIOB pa0OThl, BO3MOXXHOCTEH U OrpaHHYEHUS
IPUMEHEHHS TEXHOJIOTMI HCKYCCTBEHHOI'O MHTEJUIEKTAa B PA3JIMYHbIX 00JIaCTAX, HAIUYUE
NpPEICTAaBICHUI O Kpyre pelaeMbIX 3aJad MalIMHHOro oOyueHus (pacro3HaBaHUS,
KJIacCU(UKAIMM W TPOTHO3UPOBAHMS) HAIMYUE TPEACTABICHUNW OO0 WCIOIb30BAHUU
MH(OPMAIIMOHHBIX TEXHOJIOTHH B pa3IMYHBIX TPO(HECCHOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI B Konrpoabn  IIpakTHyeck (uudposbie)
cero bie padoThl  We padoThI o0pasoBaTe/bHbIE
pecypcsbl
Pasznea 1. llndpoBasi rpaMOTHOCTD
1.1 Komprorep - yHusepcaisHoe yCTpoCTBo 6 https://lesson.edu.ru/05/10
00pabOTKH JTaHHBIX
1.2 [Tporpammuoe obecnieueHune 6
1.3 KomnberorepHusie cetu 5 https://lesson.edu.ru/05/11
1.4 NudopmanronHas 6€301macHOCTh 7 2
Hroro no pazneny 24
Pa3znea 2. TeopeTudeckue 0CHOBbI HH()OPMATUKH
2.1 [IpencraBnenne nHGoOpMalUU B KOMIIBIOTEPE 19 2
2.2 OcHoBBI anreOpbl JOTUKU 14 1
2.3 KommbrorepHas apudmeTrka 7 1
Hroro no paszneny 40
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpOBaHue
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcnomoratenbHble anropuTMbl 8 2
3.3 UucneHHbie METOIbI 5 3
34 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JJAHHBIX 5 1
3.5 AnTOopuTMBI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazgeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHbIX 8 3
Hroro no pasgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 0 21.5




11 KIIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne H Konrtpo 6
n/n AHUMCHOBAHHUE Pa3ACJIOB U TEM MPOrpaMmMbl Beero SIBHBIE HpaKTI/I‘lCCKI/Ie 00pa3oBaTe/IbHbIC
ecypchbl
padoTbI padoTsI PEEYP

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 Nudopmanust u nHMOPMAITMOHHBIE TPOIIECCHI 10 2.5 https://lesson.edu.ru/05/11
1.2 MonenupoBanue 8 2

Hroro no pazgeny 18

Pa3nes 2. AiropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTBI TEOPUHU ATTOPUTMOB 6 1 hups:/kpolyakov.spb.rufschool

/ege.htm
2.2 AJTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOrPaMMHUPOBAHHUS

Hroro no pazgeny 50

Pa3nen 3. UndopmanmoHHbIe TEXHOJIOTUHN
3.1 KomMmnproTepHo-MaTeMaTHueCKOE MOJEINPOBAHHE 8 2
3.2 ba3bl nanHbIX 10 4
33 Be0-caiitbl 14 4
34 KomnbrotepHas rpadpuka 8 3.5

https://kpolyakov.spb.ru/school

3.5 3D-monenupoBanue 8 3 3d/emax.him

Hroro no pazneny 48

PesepBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITIACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acoB

IIpakTHYeckue

Bcero
padoThI

[JarTa usyyenus

[

TpebGoBanus TEXHUKU O€30M1aCHOCTH U TUTUEHBI IPU paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMH LU(PPOBOTO OKPYKEHHS

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM
OOMeH JaHHBIMHU € TIOMOIIIBIO IKMH. KOHTpOJIIephl BHELLIHUX YCTPOMCTB
ABTOMaTHYECKOE BBIINOJIHEHUE IPOIPaMMBI IIPOLIECCOPOM

OnepaTuBHas1, IOCTOSIHHAS U AOJATOBpeMEHHas namsaTh. KoHTposuiepbl
BHEIIHUX YCTPOUCTB. [IpsAMOii TOCTyN K mamsiTu

COBpeMeHHI)IG KOMIIBIOTCPHBIC TCXHOJIOTUA

[IporpammHoe obecrnieueHne KOMIbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWIBHBIX YCTPOUCTB

CucremMHoe IMporpaMmMHOC obOecrieueHue. OHepaI_II/IOHHBIC CHUCTCMBI

Yrunutel. [paiieps! ycTponcTs. [lapamieasHoe IporpaMMUPOBAHHE

= 00 N O W R WwWN

HNucTanianus U JeMHCTaUISIHS MMporpaMMHOTO obecrnieueHUs

@aitnioBeie cucTemsl. [ [puHIINIIBI pa3MenIeHUs] U UMEHOBaHUs (QailyioB B
noaroBpeMeHHol nmamsaTy. [11a6ions! 1 onvcanus rpynn (aiinoB

12

13

3akoHonatenbcTBO Poccuiickoit deneparyy B 001aCTH MPOrpaMMHOTO
o0ecrieyeHus U JaHHbIX

[IprHIAIIBI TOCTPOEHUS U annapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX
cereil. CeTeBble MPOTOKOJIBI

14

Cetp UHTEpHET

15

Pazngenenue IP-ceTu Ha OJACETH C IIOMOIIBIO MAaCOK IIOJICETEM

16

CereBoe aIMUHUCTPUPOBAHHE

17

Bunsr nestensroctr B cetn IaTepHeT. CepBruchl UHTEpHETA.
['ocynapcTBeHHBIE AIEKTPOHHBIE CEPBUCHI U YCIYTH




18 HNudopmannonHas 6e30macHOCTh

19 BpenonocHbIe iporpaMMHOe 00€CTIedeHIE U METO Il OOPHOBI C HUM

20 [IpakTuyeckast pabora o Teme "AHTUBUPYCHBIE TPOrpaMMBbI"

1 Opranuzanus TM9HOTO apxuBa nHGopmanwu. PesepBHOE KOTUPOBAHHE.
[TaponbHas 3amuTa apxuBa

22 [IndpoBanne TaHHBIX

23 Anroputm mmmdposanust RSA. Creranorpadust

24 [IpakTuueckas padora o Teme "llnudposanue naHHpIX"

75 Nudopmanus, nanasie u 3HaHu. THOOpMAIMOHHBIC TIPOIIECCHI B
pUPOJIe, TEXHUKE U OOIIIeCTBE
HenpepriBHbBIE U TUCKpPETHBIE BETMUMHBI U CUTHAIBL. Heo0xoaumocTthb

26 JTUCKpeTH3aIK HHpOpMaIuu, TpeIHa3HAYCHHON JJIs XpaHEHUs,
nepeaadr 1 00paboTKH B IM(DPOBBIX CHCTEMax
JIBonuHOe KogupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.

27 JlexonupoBaHue cOOOIIEHNH, 3aITUCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX
KOJIOB

3 Ycenosue @ano. IloctpoeHne 01HO3HAYHO JEKOIUPYEMBIX KOJOB C
nomouibo aepesa. I'padg An. A. Mapkosa

29 Enunuiibl u3smepenus KonuuecTBa HHpopMauu. AndaBUTHBIN MOAX0 K
OIIEHKE KOJIMYeCTBA HH(MOpMAIUU

30 CucTemMbl CYNCIICHHS

31 [IepeBon uncen U3 OJHOW CHCTEMBI CYUCIICHHUS B IPYTYIO

3 JIBowuHasi, BOCBMEpPUYHAS U MICCTHAIIATCPUIHAS] CHCTEMBI CUMCIICHUS,
CBSI3b MEXKIY HUMU

33 JIBonuHasi, BOCbMEpPUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI CUHCIICHUS,
CBSI3b MKy HUMHU

34 JIBonuHasi, BOCbMEpUYHAS U IIECTHAIIIATEPUIHAS] CHCTEMbI CUUCIICHUS,
CBSI3b MKy HUMHU

35 ApudmMeTHIecKre OTniepaIiy B MO3UIIMOHHBIX CHCTEMaX CUYUCIICHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA CUUCIICHUS

37 JIBOMYHO-JeCITHYHAS CUCTEMA CUMCIICHUS




38

KoaupoBanue TekcToB

39 PacTpoBoe konupoBaHue U300paKeHUMA

40 [IpakTuueckas padora o Teme "/{uckperuzanus rpadhudeckoit
nHpopmanun"

41 I{BeToBbie Mojenu. BekTopHoe koaupoBanue. @opmatsl (Haitios.
Tpéxmepnas rpaduka. @pakranbpHas rpapuka
Koaupoanue 3Byka. Onenka nH(HOpMAIIMOHHOTO 00bEMa 3BYKOBBIX

42 JAHHBIX IPU 33/1aHHBIX YacTOTE AUCKPETU3ALUU U Pa3psIHOCTH
KOJAMPOBaHUS

43 [TpakTrueckas pabota no Teme "J{uckperusanus 3ByKoBoi HHpopmarun"

44 OcHOBBI 2JITeOpBI JTOTUKU

45 Jlornueckue onepauuu. TabauIbl HCTUHHOCTH

46 Jlornueckue BbipaxkeHus. Jloruueckue ToxaecTna. JlokazaTeabCcTBO
JIOTHYECKUX TOXIECTB C TOMOIIBIO TaOJIHIl HCTUHHOCTH

47 [TpakTudeckas padora o teme «IlocTpoeHne u aHaM3 TaOJIUIL
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOpPE»

48 Jlornueckue onepanuu U ONEPALNUN HaJ MHOKECTBAMU

49 Jlormueckue onepanuu 1 oNepanyuy HajJ MHOXKECTBaMU

50 3aKOHBI anEe6pI)1 JIOTUKU. DKBUBAJICHTHBIE TPEOOPa30BAHUS JJOTHUECKUX
BbIpQKEHUI

51 Jlornueckue ypaBHEHHsI U CUCTEMBI ypaBHEHUN
Jlornueckue QyHKIMHU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX

52 Joru4eckux (QyHKIUHN OT KoyinyecTBa apryMeHToB. [lonHble cucTeMbl
JOTMYEeCKUX (YyHKIHUH
Kanonnueckue hopMsl Joruyeckux BelpaskeHuid. CoBepIieHHbIe

53 JTU3BIOHKTUBHbBIE U KOHBIOHKTHBHBIE HOPMAJIbHbBIE (POPMBI, AITOPUTMBI
UX MOCTPOSHMS MO TabJIHIle HCTUHHOCTH

54 Jlornueckuie 31€EMEHTHI B COCTaBE KOMIBIOTEPA

55 Tpurrep. Cymmarop. MHoropaspsigHblii CyMMaTop

56 [TocTpoeHue cxeM Ha JIOTMUECKUX dJIeMEHTaxX. 3alucCh JIOTHYECKOTO

BBIPAXKCHUA 110 JIOTUYECKOM CXeMme




57 MHuKpPOCXEMBI ¥ TEXHOJIOTHS MX IPOU3BOJICTBA 1
[IpencraBnenue LeabIX Ynucen B IaMATH KoMIbloTepa. OrpaHu4eHHOCTh

58 Jiarna3oHa yuces py OrpaHUYeHUN KOJIMYECTBa pa3psiioB. 1
[IepenosiHeHUE pa3psAIHON CETKU

59 be33nakoBbie u 3HAKOBBIC 1aHHBIC. 3HaKoBBIN OWT. JIBOMUHBIIA 1
JIOTIOJIHUTEIbHBIN KOJI OTpULIATEIbHbBIX YHCEI

60 [ToOGuToBBIC JIOrHYECKHE OMePALH. Jlornueckuii, apuMeTHICCKUN 1 1
LUKINYECKUI CIBUTH

61 [udposanme ¢ MOMOIIHIO0 TOOUTOBOM oreparuu «uckirovaromee NI 1

62 [IpencraBieHne 1 XpaHeHHE B TaMITH KOMIIbIOTEPA BEIIECTBEHHBIX 1
yucell

63 BoinonHenue onepanuii ¢ BEECTBEHHBIMU YHCIAMU, HAKOIUJIEHHUE 1
OLIMOOK IPU BBIYMCICHUAX

64 [TpakTunyeckas pabdora no reme «3ydyeHue nopazpsiAHOro MalIMHHOTO 1 1
IIPEJICTABICHUS LIETIbIX U BELLIECTBEHHBIX YHUCEID)

65 AHanu3 aJropuTMOB 1

66 Ortanbl pelieHns 3a/1a4 Ha Komnetotepe. UHCTpyMeHTalIbHbIE CpeICcTBA: 1
TPAHCIATOP, OTJIAAYUK, TPO(OUIHPOBIIUK

67 Cpena nporpamMmMupoBanysi. KOMIWIAIMSA U HHTEpIIpETALMsI IPOTPAMM. 1
BupryaneHbie Mamunbl. MIHTErpupoBaHHast cpea pa3paboTKu

68 MeTto1bl OTJIAJKH TPOrPaMM 1

69 THUnBI NIEPEMEHHBIX B 3bIKE IPOIPAMMUPOBAHHUS 1

70 O06paboTKa LeNbIX Yucen 1

71 O0paboTka BeIECTBEHHBIX YHCENT 1

72 CrnyuaiiHble U IICEBAOCITYYalHbIE YNCIa 1

73 BerBnenus. CinoxHbie ycIoBuUs 1

74 ksl ¢ ycnoBuem 1

75 [{nkisl o mepeMeHHOM. B3anmMo3aMeHaeMOCTh pa3InyHbIX BUJIOB 1
LIUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCEN C UCTIOIb30BaHUEM ITUKIIOB 1

77 HaxoskaeHne Bcex NpoCThIX YUCEN B 3aJaHHOM Jauana3oHe [Ipaktuueckas 1 0.5




pabota o Teme «Perenne 3aga4 MeTo10M nepebopay

78 WHBapuaHT nukia 1

79 JlokyMeHTupOBaHuE IpOrpamMm 1

80 OO0paboTka JaHHBIX, XpAHAIIUXCS B (aiimax 1

81 Paz0Ouenue 3agaun Ha OA3a1a4H 1

32 Hcnonb3oBaHue cTaHAapTHON OMOIMOTEKH 3bIKa IPOrPAMMUPOBAHMSL. 1
[MoaxroueHne 6HOIMOTEK MOANPOTrPAMM CTOPOHHHX MTPOU3BOIUTEICH

83 [Tonmporpammsl (porerypsl U pyHKITUH) 1

84 [Tonmporpammsl (iporierypsl M PYHKITUH) 1

85 [IpakTrueckas padora o Teme "Pa3paboTka moamporpamm" 1
Pekypcusi. PexypcuBabie 00beKTHI ((ppakTaisr). PekypcuBHbIC

86 npouenyps! 1 pyHkiuu. Vicronabp3oBaHue cTeka A opraHu3aiuu 1
PEKYPCHBHBIX BEI30BOB

87 [IpakTrueckast pabora o Teme "PekypcruBHBIE TOAIPOTrpaMMBbI” 1

88 MoaynbHbIN DPUHIMI HOCTPOSHUS IPOrPAMM 1

89 YucieHHbIEe METOIbI 1

90 [TpakTuyeckas pabora no reMe «HucieHHoe pelleHne ypaBHeHUil» 1

91 Vcnonb30BaHue TUCKPETU3ALMH B BEIUMCIUTENBHBIX 3a/1a4ax 1

9 [Tpaktuyeckas pabora no reme «IIpubnnxEHHOE BEIUNCIEHUE UIUH 1
KPUBBIX U TUIONIaAeH Guryp»

93 [Ipaktrueckas padota o teme «llorck MakcumMyma (MUHUMYMa) 1
byHKIUN

94 O6paboTtka CHMBOIBHBIX 1AHHBIX. AHF?pHTMLI 00pabOTKU CUMBOJIBHBIX 1
CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CUMBOJIA B CTPOKE

95 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK: Pa30MEHHE CTPOKHU Ha CIIOBa 1
110 TPOOETHLHBIM CHMBOJIAaM

96 AnroprTMLI 00paboTku CHMBOIIBHBIX CTPOK: IIOMCK O/ICTPOKH BHYTPH 1
JTAHHOM CTPOKU; 3aMeHa HalJIeCHHOHM MOACTPOKU Ha APYTYIO CTPOKY

97 [IpakTuueckas padora o Teme "OO6pabOTKa CTPOK € UCIIOIb30BaHUEM 1

GyHKIMI cTaHIapTHOM OMOJIMOTEKH sI3bIKa MPOrpaMMHUpOBaHUs"




98 I'eneparust ciioB B 3aaHHOM andaBuTe 1

99 MaccuBbl 1 IOCJIEI0BaTeIbHOCTH yncel. [IpakTuueckas pabora 1o reme 1 0.5
"3anosHeHne MmaccuBa' '

100 O06001mEHHBIE XapaKTEePUCTUKH MAaCCHBA 1

101 JluHeiHbIN NOUCK 3a/1aHHOTO 3HAUYeHUs B MaccuBe. [IpakTuyeckas pabora 1 0.5
no teme "JIMHeNHHbIN NOUCK 3aJaHHOTO 3HAYEHHUs B MaccuBe" '

102 [IpakTuueckas padora o Teme "[lorck MUHUMAIBHOTO (MAKCHUMAJIBHOTO) 1 1
3JIEMEHTa B YMCIIOBOM MaccuBe"

103 CoprtupoBka oJJHOMEpHOro MaccuBa. IIpocTbie METOIbI COPTUPOBKH. 1 0.5
[TpakTrueckas padota mo Teme "IIpocThie METOIBI COPTHPOBKH MaccuBa" )

OpPTUPOBKa ciusiHueM. BricTpas copTupoBka MaccuBa (JITOPUTM

C b

104 QuickSort). [Ipaktuueckas padota o Teme "brIcTpast cOpTUpOBKa 1 0.5
Maccua"

105 JIBOMUHBII MOMCK B OTCOPTUPOBAaHHOM MaccuBe. [IpakTudeckas pabora 1 0.5
o Teme "JIBon4HbIi mouck" '

106 JIByMepHbIE MacCUBbI (MaTpPULIbI) 1

107 Anroput™bl 00pabOTKH MaTPHI] 1

108 Pemenne 3amay aganmsa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpOoIEccopa 1

110 KomnerotrepHas BEpCTKa TEKCTa 1

111 [TpakTuyeckas pabora no Teme "BépcTka JOKYMEHTOB C 1 1
MaTeMaTuyeckuMu opmynamu”

112 HMHCTpyMEHTHI peLieH3UPOBAHMS 1

113 [IpakTuueckas pabora no teme "MHOrocTpaHU4HbIE TOKYMEHTHI" 1 1

114 Ob6naunsle cepBuchl. KomekTuBHas paboTa ¢ JOKyMEHTaMH. 1 0.5
[TpakTnueckas pabota no Teme "KomnektuBHas paboTa ¢ JOKyMeHTaMu'" '

115 Amnanus nqa"ubiX. bobinye qannbie 1

116 MamnnaHoe o0yueHune 1

117 AHaM3 TaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX TaOIHUIT 1

118 [TpakTnueckas pabota o Teme "AHalIU3 JaHHBIX C TOMOIIBIO 1 1

AJIEKTPOHHBIX Ta0HII"




[Toctpoenue rpapukoB Gpynkuuii. [IpakTuyeckas padora mo Teme

119 "HarnsigHoe npecTaBieHue pe3yabTaTOB CTATUCTHUECKON 00paboTKI 1 0.5
JAHHBIX B BUJIC JUArpamMM CPEACTBAMH PEIAKTOPA SJIEKTPOHHBIX TaOIuUIl"

120 Jluaum tpenna. [Ipaktuueckas padora no teme "I[logOop nuHMM TpeHAa, 1 05
MPOTrHO3KWpOBaHUE"

121 [Ton6op mapamerpa. [IpakTrueckas padora o teme "UucieHHoe 1 0.5
peleHre ypaBHeHUH C MOMOIIBIO 1o100pa mapamerpa”
OntuMu3anys Kak MOMCK HAWTYUIIEro PEeIIeHHs B 3a/JaHHbBIX YCIOBHSIX.

122 [IpakTrueckas padota mo Teme "PerieHue 3a1a4 ONTUMHA3AIUHN C 1 0.5
MTOMOIIHIO AJIEKTPOHHBIX TaOIHUIT"

123 PesepBHOe Bpemst 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHoe Bpemst 1

131 PesepBHOe Bpemst 1

132 PesepBHOE Bpemst 1

133 PesepBHOe Bpemst 1

134 PesepBHoe Bpemst 1

135 PeszepBHOE Bpems 1

136 PeszepBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5




11 KITACC

KoaunuecTBO 4acoB

Ne Tenma JlaTa
/i €Ma ypoka Beero IIpakTHyeckue WayeHus
padoThI
1 KommaectBo nHpOpMaim 1
2 AJITOPUTMBI CoKaTUs TAHHBIX 1
3 Anroputm Xabdmana 1
[IpakTuueckas pabota 1o Teme
4 "CoxaTHe JaHHBIX C IIOMOIILIO 1 1
anroputma Xahdmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C
norepsmu. IIpakTuueckas pabora
6 o teMe "CikaTHe TaHHBIX C 1 0.5
norepsmu (anroputmsl JPEG,
MP3)"
7 CkopocTb nepeauu JaHHbIX 1
8 [TomexoycToiurBBIE KOIBI 1
9 [IpakTuueckas padbota 1o Teme 1 1
"[TomexoycroitunBbie KOIbI"
Cucrembl. KOMIIOHEHTBI cUCTEMBI U
nx B3auMmoaencreue. CUCTEMHBIN
10 s dekT. YrpapieHue Kak 1
MH(OPMAIIMOHHEIH ITpoIecc.
OO6paTHas cBs3b
11 Mogenu 1 MOJETMpOBaHUE 1
12 I'pader 1
13 Pemenne 3amau ¢ nomompro 1
rpa¢os
14 Hepesbs 1
15 OCHOBBI TEOPUH UID 1
[IpakTudeckas pabota 1mo Teme
16 "[Torck BBIMTPBIITHON CTPAaTErUH B 1 1
urpe ¢ nojaHoi uHdopmarmen”
17 CpencrtBa HCKYCCTBEHHOTO 1
WHTEJUICKTa
[IpakTuueckas pabota mo Teme
18 "CpencTBa HCKYCCTBEHHOTO 1 1
MHTEeIeKTa"
dopmanuzanus MOHSITHS
anroputma. MammHa TeropuHra
19 KaK yHMBEpPCAJIbHAsI MOJIEIb 1
BblunciieHnil. Tezuc Yépua—
Trropunra
20 [TpakTuyeckas paboTta o Teme 1 1



"CocTaBiieHHE TPOCTOM
MIPOTrpaMMBbI JIJIs MAITUHBI
Teropunra"

21

Mammuna ITocrta

22

23

Hopmanbhbie anropudmer MapkoBa

AJTOpUTMUYECKH HEpa3peLIuMbIe
3aj1a4y. 3ajada OCTaHOBA.
HeBo3M0KHOCTE aBTOMaTHYECKOM
OTJIAJIKU MPOrPaMM

24

CII0KHOCTB BBIYMCIIEHUN

25

[Tourck mpoCTHIX YUCEI B 3aJaHHOM
JMarna3oHe ¢ IOMOIIbIO alrOPUTMa
«pemiero IparocheHar

26

[TpakTrueckas paboTa mo Teme
"ITorck IPOCTBIX YKCEN B
3aJaHHOM auamnas3one”

27

28

MHoropa3psiHbIe LENbIe YnCia,
3aJauu JJIMHHOM apu(MeTHKN
[IpakTuueckas pabota 1mo Teme
"Peanuzanus BBIYMCICHHI C
MHOTOpPa3psIHbIMA YUCIaMH"

29

CrnoBapu (accoraTuBHbIC
MacCHUBBI, OTOOpaXeHUs). XIIlI-
tabuiel. [Toctpoenue andaBuTHO-
9aCTOTHOTO CJIOBAps JJIsl 33JaHHOTO
TeKCTa

30

31

32

[TpakTrueckas padoTa o Teme
"[loctpoenue angaBuTHO-
YaCTOTHOTO CJIOBaps JJIs 33aHHOTO
Tekcra"

AHanu3 TeKCTa Ha €CTECTBEHHOM
a3bIKke. Boinenenue
IIOCJIEI0BATEIBLHOCTEM 10
mabnony. Perynspueie
BbIpa)KeHMS. YaCTOTHBINA aHAIN3
[IpakTuueckas pabota 1o Teme

"AHaau3 TEKCTA HA €ECTECTBEHHOM
SI3BIKE"

33

34

35

Crexu. AHanu3 npaBUIbHOCTU
CKOOOYHOT'O BBIPAKEHUS

Brruncnenme apupmMeTnieckoro
BBIPAKEHUS, 3aIIMCAHHOIO B
nocThukcHOU popme

[IpakTuueckas pabota 1o Teme
"Boruncienue apupmMeTn4eckoro
BBIp)KCHUSI, 3aIIMCAaHHOTO B
noctdukcHoii hopme"”



36

37

Ouepenu. Mcnions3oBaHue ouepeaun
JUTSE BDEMEHHOTO XPaHEHUS JaHHBIX
[IpakTuyeckas pabora o Teme
"Ucnosnb3oBanue ouepenn"

38

39

[epesbs. Peanusanus nepesa ¢
MTOMOIIBIO CCBIJIOYHBIX CTPYKTYP.
JlBonuHbie (OMHAPHBIC) IEPEBBS.
[TocTpoenue nepea i 3a1aHHOTO
apu(PMETHUECKOTO BBIPAKCHHUS

[IpakTuyeckas pabora o Teme
"Hcnonb3oBaHue AepeBbEB IS
BBIYHCIICHUS apU(PMETHISCKUX
BbIpaKEHUI1"

40

PexypcuBHbBIE aropuT™Mbl 00X0/12a
nepesa. Mcnosnb3oBaHue cTeKa U
ouepenu A 00XoJa aepena

41

PexypcuBHBIE alrOpuTMBI 00X0/12
nepesa. Mcnonb3oBaHue cTeka u
ouepenu A 00XoJa aepena

42

AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTIO JI€p€Ba B3BELIEHHOT O
CBSI3HOTO HEOPUEHTHUPOBAHHOTO

rpada

43

O6xox rpada B riryouny. O6xox
rpada B MIUPUHY

44

45

46

KonuuecTBo pa3nuuHbIX myTeit
MEXy BEpIINHAMHU
OPUEHTUPOBAHHOTO AlUKINYECKOTO
rpada

Asroput™ JI€HKCTPBI.
[IpakTuueckas pabota 1o Teme
"BoruricneHue IIMHBI KpaTyaiIero
MyTH MEXIY BepIIMHamMu Tpada
(amroputm [leikcTpsr)"

47

Anroput™ @noina—Y opuamia

48

3aznauu, pemaeMble ¢ TOMOLIBIO
JUHAMHYECKOTO
MIPOrpaMMHUPOBAHHUS: BHIYHCIIEHUE
PEKYPCUBHBIX (DYHKIMH

49

[IpakTuyeckas pabora o Teme
"Bpruncienne peKypCcuBHBIX
(GYHKIMH C TOMOIIBIO
JMHAMHYECKOTO
IIpOrpaMMHUpoOBaHus"

50

3aiauu, penaeMble ¢ TOMOILbIO
TUHAMHYECKOTO




51

MIPOrPaMMHUPOBAHHUS: TOACUYET
KOJIMYECTBA BAPUAHTOB

[IpakTuyeckas pabora o Teme
"I[loncuér KoJIMYeCcTBA BAPUAHTOB C
MIOMOIIIbIO JUHAMUYECKOTO
MporpaMmmMupoBaHus"

52

3ajauu, peraeMble ¢ TOMOIIbIO
JTMHAMUYECKOTO
MPOrpaMMHUPOBAHHUS: 33191
ONITUMH3AINU

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p S3BIKOB
[IPOrPaMMHUPOBAHHUS

54

[Tonsartue 00 0OBEKTHO-
OpPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN

55

56

O0BexThI U Ki1accsl. CBoiicTBa U
METOABI 00OBEKTOB

OOBEKTHO-OPHUEHTUPOBAHHEIH
aHaIN3

57

58

59

60

[IpakTuueckas pabora 1o Teme
"Hcronp30BaHNE TOTOBBIX KJIACCOB
B IIporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO
oAXo/1a

[IpakTuueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C
HCIIOIL30BaHUEM KJIaCCOB"

Nukancymanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJIacca, UCTIOJIb3YIOIIEeT0o
MHKAICYJISALHI"

0.5

61

Hacnenosanwue. [Tonumopduzm

62

63

[IpakTuueckas pabota 1mo Teme
"PazpaboTka nepapxuu KiaccoB"

Cpenbl ObICTpOI pa3paboOTKH
nporpamm. IIpoektupoBanue
uHTepdeiica noap3oBaTens

64

65

66

[TpoexTupoBanue uHTEpdeiica
IIOJIB30BATENIS

Hcnonb3oBanue roTOBLIX
YIPaBISIEMBIX JIEMEHTOB ISt
ocTpoeHust uHTepdeiica

[IpakTuueckas pabota 1o Teme

"Pa3zpaboTka mporpamMmmsl ¢
rpaduyeckuM unTepdericom"




67

68

N3ydenue BTOporo g3bika
IIPOrPaMMHUPOBAHHUS
N3yuenue BTOPOro s3bIKa
[IPOrpaMMHUPOBAHUSA

69

Oranbl KOMIIBIOTEPHO-
MaTEeMaTHYeCKOro MOJICIIMPOBAHUS

70

71

Jluckperusanus npu
MaTeMaTU4eCKOM MOJICIHUPOBAHUU
HEMPEPBIBHBIX MPOLIECCOB.
MoaenupoBaHH€e IBUKEHHUS

[IpakTuyeckas pabora o Teme
"MonenvupoBanue ABUKECHUS"

72

73

74

75

MopenupoBaHrue OMOIOTHUSCKUX
cucrem. [IpakTnueckas pabora mo
Teme "MonenupoBaHue
OMOJIOTHYECKUX crCTEM"

Marematnuecke MOJIEIU B
3KOHOMHUKE. BrrunciurensrHble
SKCHEPUMEHTBI C MOJIETISIMHU

BeposTHOCTHBIE MOJICITH.
[IpakTuueckas padbota 1o Teme
"MIMuTallnOHHOE MOJICJIMPOBAHUE C
nomoIbio Meroaa Mounte-Kapio"

KOMHI)IOTepHOG MOACIIMPOBAHUC
CHUCTCM YIIPpAaBJICHUS

0.5

0.5

76

77

O06paboTka pe3ynbTaToB
HKCIIEPUMEHTA

TaOnuunble (pensunoHHbIE) 0a3bl
JTAaHHBIX

78

79

ITouck, coprupoBka U GUIBTpALUL
JaHHBIX. 3alpOChl HA BBIOOPKY
JaHHBIX. 3aIpOCHI C MapaMETPaMHU.
Brruncisiemble osist B 3ampocax

[IpakTuueckas pabota 1o Teme
"PaboTa ¢ roToBo# 0a30i JaHHLIX"

80

Muororabanuabie 0a3bl JaHHBIX.
Tune! cBs3ei Mexy TabauLIaMu.
Buemnauit kimod. I{enmocTHOCTD
0asbl JaHHBIX

81

[IpakTuyeckas paboTta 1o Teme
"Pa3paboTka MHOTOTaOIMYHOMN
0a3bl JaHHBIX"

82

83

3anpockl K MHOTOTA0TMYHBIM
0a3aM JaHHBIX

[IpakTuueckas pabota 1o Teme

"3ampockl K MHOTOTa0IMYHO 0a3e
JaHHbIX"




84

S3bIk ynpaBieHus nanabiMu SQL

85

[TpakTrueckas paboTa mo Teme
"VrpaBneHnue JaHHBIMHU C
IMOMOIIBIO s3b1ka SQL"

86

Hepensitmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87

WuTepHeT-npuiioxkeHus

88

89

90

91
92

[TonsiTue o cepBepHOM U
KJIHEHTCKOM YacTsAX caiTa.
TexHOMOTHS «KITUEHT — CEepPBEP»,
€€ JOCTOMHCTBA M HEJOCTAaTKU

OcuoBoI a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3aaHue TEKCTOBOI BEO-
CTpaHUIBI"

Ocuossl a36ika HTML
OcHoBrl s361ka HTML

93

[TpakTrueckas paboTa 1Mo Teme
"Co3nanue BeO-CTpaHHMIIbI,
BKJIFOYAIOLIEH MYJIbTUMEIUIHbBIE
O00BEKTHI (PUCYHKH, 3BYKOBEIC
JTaHHBIC, BUIEO0)"

94

95

OCHOBBI KaCKaJHBIX Ta0IUI] CTHIEN

(CSS)

[IpakTuueckas pabota 1o Teme
"OdopmiieHue cTpaHuIlbl
MTOMOUIbIO KaCKaIHbIX TaOIHI]
ctunei"

96

Cuenapumu Ha si3pike JavaScript

97
98

99

Cuenapuu Ha s3bike JavaScript
®opmbl Ha BeO-CTpaHULIE

[IpakTuueckas pabota 1o Teme
"O6paboTka 1aHHBIX (hopM"

100

Pa3zmemienue BeO-caiitoB. Yciyra
XOCTUHTa. 3arpy3ka (aiiyioB Ha
caur

101

Kanpuposanue. Ucnpasnenue
MePCIeKTHBEL. | ncTorpamMma.
Koppekuust ypoBHE#, KOppeKIus
nsera. O0eciBeYNBaHUE [IBETHBIX
M300paKeHHA

102

Brox nzobpaxenuii ¢
UCIIOJIb30BAHUEM Pa3TMYHBIX
U (POBBIX YCTPOICTB.
[IpakTuyeckas pabora o Teme
"O6paboTka HUPPOBBIX
¢dororpaduii”

0.5



Peryms. PaGora ¢ obmactsamu.
@unbTpsl. [IpakTuueckas padora

103 " 1 0.5
o Teme "Perymib nudpoBsix
¢dororpadmii”
MHorocnoitHble H300pakeHusl.
104 TekcroBble ciioun. Macka cios. 1
Kanansl. CoxpaneHue BbIJICIICHHOM
o0nactu
[IpakTuyeckas pabora o Teme
105 » N " 1 1
MHorocnoiiHble H300pakeHus
[ToaroroBka wiuTtOCTpau J1j1s
BeO-caiiToB. [IpakTiueckas paborta
106 " 1 0.5
1o TeMe "AHUMUPOBAHHbIE
n3o0paxxeHus"
Bekrophas rpaduka.
107 Bekropusanus pacTpoBbIX 1
M300pakeHU
108 [IpakTuueckas pabota 1o Teme 1 1
"Bekropnas rpaduxa"
[TpuHIMIIBI TOCTPOCHUS U
109 PEeAAKTUPOBAHUS TPEXMEPHBIX 1
MoJeen
[IpakTuueckas pabota 1o Teme
110 "Co3gaHue npoCcThIX TPEXMEPHBIX 1 1
Mozeneit"
111 Cerounsie Moaenu. Marepuabl 1
[IpakTuueckas padbota 1o Teme
112 " " 1 1
CerouHble MOaEIHN
113 MonenpoBaHue HCTOYHHUKOB 1
ocseleHus. Kamepsl
[IpakTuueckas pabota 1o Teme
114 " N 1 1
Pennepunr
115 AnutuBHBIE TeXHOJI0THH (3D- 1
MIPUHTEPHI)
ITonsTHE O BUPTYaIbHOMI
116 peanbHOCTH U JIOTIOJTHEHHON 1
pEAIIbHOCTH
117 PesepBHOE Bpemst 1
118 PesepBHOE Bpems 1
119 PesepBHOe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpemst 1
122 PesepBHOe Bpemst 1
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpemst 1
125 PesepBHOe Bpems 1




126 PezepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 Pe3epBHoe Bpems 1
130 PeszepBHoe Bpemst 1
131 Pe3epBHoe Bpems 1
132 PesepBHoe Bpems 1
133 PezepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME
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