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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriryOoaEéHHBIH YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaM
OCBOEHHUS OCHOBHOM  0Opa3oBaTeNbHOM  HPOrpaMMbl  CPEIHEr0  OOLIETO
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke denepaibHON padoueit
IPOrpamMMbl BOCIIUTAHHUS.

[IporpaMmma 1o wuHpOpMaTHKEe AT MPEACTABICHUE O IeNAX, OO0IIen
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOIIMXCS CpPEICTBAMU
yuebHoro mnpeamera «MHpopmarnka» Ha yriryOJEHHOM YpOBHE, YCTAHABIIMBAET
o0s13aTenbHOE PEeIMETHOE CoJiepKaHue, peyCMaTpUBAET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpEAeIIIeT pacipeieCHUE ero
1o kjaccaMm (rojam M3y4yeHus), Ja€T IPUMEPHOE pachpesiesieHue y4eOHbIX 4acoB
N0 TEMAaTUYECKUM pazjellaM Kypca U PEKOMEHIyeMyl (IIPUMEPHYIO)
IIOCJIEOBATENBHOCT ~ UX  M3y4YEHMS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro IpoLecca, BO3PACTHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.

[TporpamMma o nHpOpPMATHKE OMPEEIeT KOTMUESCTBEHHBIE U KaueCTBEHHBIC
XapaKTEPUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4yeHus, B TOM 4Hciie
JUISL COAEPKATEIbHOTO HAMOJHEHUs] Pa3HOro BHJa KOHTPOJS (MPOMEXYTOYHOU
aTTeCTalUH oOyyarouuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBISETCA
OCHOBOM [IJIl COCTaBJICHUS AaBTOPCKUX YUYEOHBIX MpPOrpaMM U Y4YEOHHKOB,
IIOYPOYHOTO IUIAHUPOBAHUS KypCa YUNUTEIIEM.

HNudpopmatuka B cpeiHeM oO1IeM 00pa30BaHNUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKH KAaK HAYYHOM JUCHUIUIMHBL, H3y4darolleu
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMi WH()OPMaLIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpPUMEHEHUs  MHPOPMATUKH, TPEKIE  BCETO
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMAIbHYIO CheEpy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWH(QOpMAaTUKHM H  HMHPOPMALKUOHHOU
NEeSATETbHOCTH.

Kypc unbopmatuku asis ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBISAETCS
3aBepLIAIONIMM ATAallOM HENPEPbIBHOW MOJArOTOBKM O0O0ydYaromuxcsi B 00JacTu
UH()OPMATUKA M HUHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUpaeTcs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  MOCTOSSHHOTO  MPUMEHEHHS  MH()OPMAMOHHO-KOMMYHHKALMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUECKOE OCMBICICHHE, MHTEPIIPETAlni0 U 0000IIeHNE
3TOTO OIIBITA.



PesynbraThl  yriayOia€HHOrO ypOBHS M3y4eHHMs ydeOHOTO mpeaMera
«MHpopmMatrka» OpPHUEHTUPOBAHBI Ha TOJYYCHHUE KOMIETEHTHOCTEH  JJIs
nocienyronen npodeccuoHaIbHOM JIeATeTbHOCTH KaKk B paMKax JIaHHOMU
MPEIMETHON 00JIaCTH, TaK M B CMEXHBIX C Hell o0acTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTpPOUTCSl JaHHasi TMpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIUX WM
MIPU3HAKOB M B3aMMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3ITMUHBIE TTOIXO0IbI
K U3YUYCHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOil IpeAMETHOM 00JacTu;

YMEHHE peliaTh TUMOBBIE TMPAKTUYECKUE U TEOPETUUECKUE 3aJlauH,
XapakTepHble JUIsl MCIOJIb30BAHUSI METOJOB UM HWHCTPYMEHTapus JaHHOU
peIMETHON 00JIacTH;

HaJIM4ME TMPEACTABICHUN O JaHHOW MpEeAMETHOW 00JIaCTH KaK IIEJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHIA), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTIMU
3HAHUM.

B pamkax yrnyOnéHHOTO ypoBHSI M3y4eHHs] MHPOPMATUKH OOeCcrieunBacTCs
1[eJIeHANpPAaBJICHHAs] TIOJITOTOBKA OOyYarOMIMXCA K MPOJOJDKEHHI0 00pa3oBaHUs B
OpraHu3anusXx  MNpOPECCHOHAIBHOIO  O0pa3oBaHUs IO  CHEUUAIBLHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
porpaMMHas WHXeHepHs, WHPOpMAIMOHHAsS 0€30MacHOCTh, HH(POPMAIIMOHHEIC
CUCTEMBl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMbI W CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0O0y4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIIeH, WHCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMbl PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb u3ydeHus: yuyeOHoro mpeamera «HudopmaTtuka» Ha
yriyOJNEHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOecredeHue
JaTbHEUIIIET0 Pa3BUTHS WH(YOPMAIMOHHBIX KOMIETEHIHMM 0O0yYaromerocs, €ero
TOTOBHOCTH K >KM3HU B YCJIIOBHUSIX pa3BUBAIOIIETOCS MH()OPMAIIMOHHOTO OOIIECTBa
Y BO3paCTallIeil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3yyeHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAaHHOTO Ha TOHMMAaHUU POJH
uHpopMatrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHHUS;

chOpMHPOBAHHOCT, YMEHHUM pa3iaudarh (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBSI3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;



C()OPMUPOBAHHOCTh ~ NPEIACTABICHUH O BIHUAHUM  HMH(POPMALMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YEJNOBEKa B OOLIECTBE, IMOHMMAHME COLMAIBHOTO,
HDKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPUIAMYECKOrO, IPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBJICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;

CO3JaHUE YCIIOBUW NJIsi pa3BUTHUS HABBIKOB y4e€OHOH, MPOEKTHOW, HAYYHO-
UCCJIEIOBATENBCKOW M TBOPYECKOM JEATEIbHOCTH, MOTHUBALMHM OOYYarOIUXCS K
CaMOpa3BUTHIO.

B copepxanun ydye6HOro npenmera «MHdopmaTHKay BBIAEIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYIUX JJEMEHTOB LHU(PPOBOTO  OKPYXKEHMs, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPENICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W HCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Pasnen «Teopermueckne OCHOBbI HMH(POPMATHKHW» BKIIOYaeT B CeOs
NOHATUWHBIN anmapar HMH()OPMATUKH, BOIPOCH KOJMPOBAaHUSA HH(OpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJAEIIUPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJI€H HAa pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMHUpOBaHKE HABBIKOB peaiM3allii MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «WH(popMauMoOHHbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIMPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTWW, pPEaJu30BAHHBIX B MPHUKIAIHBIX
IIPOTrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAaHHBIX, UCMOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAONULl JJs pEIICHHUs
IPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeamera «HpopmaTrkay
KYPCUBOM  BBIJIEIECHBl JIONOJIHUTEIbHBIE TEMbI, KOTOpbIE HE BXOJAT B
00s13aTeIbHYI0 IpOorpaMMy O0yUYEHHs, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUESHUSI
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00yYarOIIUMCHI.

YrinyOnéHHblid  ypOBEHb U3Y4YEHUSI HH(DPOPMATUKH PEKOMEHAyEeTCs IS
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYIO U
UH()OPMAIMOHHYIO C(epbl ACATENbHOCTU. YTIYOJIEHHBIA YpPOBEHb HW3YUYEHUS
uH(pOpMaTHKU 00ECIIEYUBACT: MOATOTOBKY OOYyYaloOlUXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUAIBbHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTUH W HHXKCHEPHBIC
CICIUATBHOCTH, YYaCTHE B IPOCKTHOM M MCCIIEIOBATEIbCKON JIEITEIbHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPAaBICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, TMTOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Clla4ue
EnuHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocieoBaTeIbHOCTh M3YYCHUS TEM B TpejeiaxX OJHOTO Troja OO0yYeHHS
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHIO YYHMTENS IpPH IIOJTOTOBKE paboucit
IPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee ynCiIo YacoB, pEKOMEHA0BAHHBIX ISl U3y4YeHHs] HHPOpMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udposasi rpaMOTHOCTDH

TpeGoBaHust TEXHUKM OC€30MACHOCTHM W TUTHEHBI TIpu paboTre ¢
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTAMH ITU(DPOBOTO OKPYKEHUSI.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPaMMbl  MPOIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAs W JOJTOBpeMeHHas namsaTb. OOMEH JaHHBIMH C
oMOUIbI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMOn 10CTyn K MaMsTH.

OCHOBHBICE  TEHACHIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHUHU.
[TapannenbHbie BBIYUCIICHUA. MHoronpoueccopHblie CUCTEMBI.
Cynepkomnbrotepbl. PacnipenenéHable BhIUMCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HH(PPOBBIE YCTPOWCTBA © WX pPOJb B
KOMMYHUKAIUSX. BceTpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTu3npoBaHHbIe MPOU3BOICTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUbI
porpaMMHOro obecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
o0ecnieueHnss MOOWMIBHBIX ycTpoiicTB. [lapannenbHoe mporpaMMUpOBaHUE.
CuctemMHoe mnporpammHoe obOecrieueHue. OrnepanioOHHbIE CHUCTEMBI. Y TUIIWTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JAEUMHCTAUALMSA  OPOTPAMMHOIO
obecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss ¥ MUMEHOBaHHS (ailioB B
noyiroBpeMeHHon naMatu. [llabnonsl 11 onucanus rpyni (aisos.

[IporpammHoe obecneuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECIIEUEHUS
u 1udpoBeix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOJIb30BAHUE MTPOrPAaMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKoHOAATENBCTBOM Poccuiickon denepanny 3a HEPABOMEPHOE HCIIOJIB30BAHUE
MPOrpaMMHOT0 o0ecTieueHus U IU(PPOBBIX PECYPCOB.

[IpyHLMIBI TOCTPOEHUS U alllApaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoibl. Cetb NHTEpHET. Anpecauns B cetu MHTepHet. [IpoTokoIibl
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha mojacet ¢ moMmoIibl0 Macok mojacereil. CereBoe
agMuUHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusi CBA3U C y3710M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUs
MaKETOB.

Bunet  npestenbHoctn B cetu  Wutepuer.  CepBucel  MHTepHera.
['eonndopmalioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIE(POHOB, OMNpPENETIECHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTEPHET-TOPTOBIIsL, OpPOHUPOBAHUE OUIIETOB ¥ TOCTUHHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3anys KOJUJIEKTHBHOIO B3aUMOJEWUCTBHS M OOMeHa naHHbIMU. CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [Ipobiema moamuHHOCTH
nostyueHHou uadopmaiuu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BaHUEM
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrui. OOmme mpobieMbl 3aliuThl
uadpopmaruu  u  uwHbOpMarmoHHOW  Oe3omacHoctH. CpeacTBa  3aIUTHI
uHGOpMAIlMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX
uHpOpMallMOHHBIX cucTeMax. IIpaBoBoe obOecrneueHue UHGOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(GUACHIIMATHEHOW MH(POPMAIUH, XPAHSIICHCS Ha MEPCOHATBHOM KOMITBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpamMmMHOe 00ecredeHrne U CIocoObl
OOprOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uHpopmaruu. PezepBHoe konuposanue. [TaponbHas 3anmTa apxusa.

MudpoBanne ngaHHBIX. CUMMETpPUYHBIE U HECHMMETPUYHBIE IIHDPHI.
Mudper npoctoit 3amensl. [ludp Iesaps. Mudpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBBI HH(POPMATHKH

Nudopmanus, nanueie U 3HaHus. MHOpMaIMOHHbIE MPOLIECCHl B TPUPOJIE,
TEXHUKE U OOIIIECTBE.

HemnpepblBHBIE W JTUCKPETHBIE BEJIMYUMHBI W CUTHAIBL. HeobxoaumocTb
JUCKpeTU3aluy MHGpOpMaluy, NpeJHAa3HAYeHHOM [UIsl XpaHEHHs, Iepeladyd U
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHHe. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHHe COOOIIEHMI, 3alIMCAHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue ®ano. IlocTpoeHHe OJHO3HAYHO ACKOAMPYEMBIX KOJOB € IOMOUIBIO
nepeBa. Exunaunbl u3mepenns koiaudectBa nHpopManuu. AndaBUTHBIN TOIXO K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MO3UIIMOHHOM cHucTemMe cuucieHuss. CBOWMCTBa NO3ZWLIMOHHOW 3alUCH  YHUCIa:
KOJIMYECTBO IU(P B 3alKCH, IPU3HAK JEIMMOCTH YKCIa HA OCHOBAHUE CHUCTEMBbI
CUHCIICHUsSI. AJITOPUTM IEPEBO/Ia LIEJIOro Yucia U3 P-M4HON CUCTEMBI CUUCTICHUS B
JECATUYHYI0. AJTOPUTM MepeBoJa KOHEUYHOW P-uuHON npoOu B NECSATHUHYIO.
AJITOpUTM TIEpeBOJia 1IEJIOT0 YHMClia U3 JECATUYHOW CUCTEMBbI cuucieHus B P-
nyHyto. IlepeBoag KoHe4yHOW paecsITUUHOM JpoOu B P-uunyro. J[BouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEXAY HUMMU.



Apudmernueckue ornepanydyd B MO3UIMOHHBIX CUCTEMAaxX CuUMcleHus. TpouyHas
YPaBHOBEILICHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommposka UTF-8. Omnpenenenue wuH(DOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHUH.

KomupoBanne  u3oOpaxenuil. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX MPHU 33JIaHHBIX pa3pelICHUU U TITyOUHE KOJIMPOBaHUS I[BETA.
[[BetoBbie MOnenu. BekTopHoe komupoBaHue. Dopmarbl rpadudeckux (haiyios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. Onenka nHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsitue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI Cy1IeCTBOBaHMS M BCEOOIIIHOCTH.

Jlornueckue omnepanuu. TaOMuIbl UCTUHHOCTU. JIOrMYecKue BBIPAKECHUS.
Jlornueckue Tto)kaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaluyy 1 ornepaluyd HaJl MHOKECTBaMHU.

3aKoHbl anreOpbl JIOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTMUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUECKHX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOTUYECKUX (DYHKIIUM.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepllleHHBIC
JU3bIOHKTUBHBIE W KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, aJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIIE UCTUHHOCTH.

Jlormueckue »sneMEHTHI B coOcTaBe KommbroTepa. Tpurrep. Cymmarop.
MHuoropa3psansiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTaxX IO
3aJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3aIlHCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTHYECKOMN CXEME.

[IpencraBienrie 1UENbIX YKHCEN B MNaMsATU KoMIibioTepa. OTrpaHUYEHHOCTH
JMarna3oHa 4Yucel NpH OrpaHWYEHUWH KoJIMuecTBa pa3psanoB. llepenonHeHue
pa3psiAHOM CeTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBIN
JIOTIOJIHUTENbHBIN KO/ OTPULIATEIIbHBIX YUCEN.

[TobutoBbie noruyeckue omnepauuu. Jlornyeckuid, apupMeTUYECKHil W
nukinyeckuid  capurd. ludpoBanue ¢ MOMONIIBIO MOOUTOBOW — OlEpanuu
«uckirovarouee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B IMaMSITH KOMIBIOTEpA. 3Haualas
4acTh W MOPSAJOK yucia. Jluana3oH 3HaYeHUN BelIeCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBS3aHHbIE C OrPAHMYECHUEM KOJIMYECTBA
pa3psiioB. BeimonHeHune omnepanuid C BEIICCTBEHHBIMM YHCIAMU, HAKOILUICHUE
OIIMOOK TIPH BHIYUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

Omnpenenenne BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aAJITOPUTMOB
YOPABJICHUS HCIIOJIHUTEISIMU WM BBIYMCIMATEIBHBIX anropurmos. OrnpexneneHne
UCXOJHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMbIil pe3yibTar.

Oramnbl pemieHus 3a7ad Ha KoMmIibloTepe. MHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIAMUUK, NpoduaupoBUMK. KoMmuiasamus wu uHTEpHperanus
nporpamMm. BupTyanpHble MalllUHBIL.

WurterpupoBanHas cpena pa3paboTku. MeToasl OTJIAAKH IPOrpamM.
Hcnonp3oBanue TpaccUpOBOYHBIX Tabmuil. Otnamounsiii BeiBoA. IlomaroBoe
BBINIOJIHEHNE NTpOrpaMMbl. Touku octaHoBa. [IpocMoTp 3HaYEHUN IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LICJIOYMCIICHHBIC, BEIIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxusle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEpEMEHHOM.
B3auMo3aMeHs€MOCTh ~ pa3MYHbIX  BUAOB  [UKJIOB. HBapuaHT UUKIA.
CocraBneHue IUKIAa C HMCIOJIB30BAHUEM 3apaHee ONPENEIEHHOrO WHBapUaHTa
LUKJIA.

JIOKyMEHTUpOBaHHE IIpOrpamm. Hcnons3oBanue KOMMEHTApUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIUH JJIs ITOJIb30BATENSL.

Aaroput™Mbl 00pabOTKH HATypalbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3alucu 4YHuciIa Ha OTAENbHbIE IHU(PBI,
HaXO0XJIEHWE CYMMbl M MpOU3BENEHUS IUQpP, HAXOXKICHUE MaKCUMaJIbHOU
(MuUHUMAaNTBHOW) LIUGPHI.

HaxoxaeHue Bcex MpOCTBIX YHCEN B 33JlaHHOM auanasone. [Ipeacrasienue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOMKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIuXcs B (aiinax. TekcToBble U ABOUYHBIE (DaiiiIbl.
dailnioBble TIepeMeHHbIe ((ainoBble ykazatenu). Urenwe u3 (aitna. 3anuce B
Gaitn.

Pa30buenue 3anaun Ha noazagauu. [loamporpamMmel (mpouenxypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢yukun. Mcnonb3oBanue cTeka A1 OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[TopknatoueHne  OMOIMOTEK  MOANPOTrpPaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynpHbBIA IPUHIUII HOCTPOECHUS IPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NpUOMMKEHHOE pEUIeHHs 3aJayu.
YuclieHHbIE METO/IbI PELIEHUs] YPAaBHEHUI: METOJ epedopa, METO 1 MOJIOBUHHOIO
nenenusi. [lpuOnmx€HHOE BBIYMCICHUE MJIMH KPHUBBIX. BbluuciieHHe Iuiomanen
Guryp ¢ NOMOIIBIO YHCIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METO]



tpaneuuii). Ilouck makcumyma (MUHUMyMa) QYHKIMH OJHOM TIepeMEHHOMU
METO/IOM TOJIOBUHHOTO JICJICHHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  sI3bIKA
IPOTPAMMHUPOBAHMS 11T 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIa B CTPOKE,
pa3OueHne CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, MOUCK MOACTPOKU
BHYTPH JaHHOW CTPOKHM, 3aM€Ha HaWJEHHOW TMOACTPOKH Ha JAPYTYI0 CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aiiaBUTE, YAOBICTBOPSIOUIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W TIOCIIEOBATEIPHOCTA YHCEN. Bpruucienne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0OBATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJETBOPSIOIIMX 33JJaHHOMY YCIIOBHIO).
JIvHENHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka ogHOMEpHOr0 MaccuBa. [IpocTbie MeTOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJl BbIOOpa, COpPTHpOBKa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
beicTpass coprupoBka MaccuBa (amroputMm QuickSort). JIBowuHbI IOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI O0pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIOJHEHUE JBYMEPHOIO YHCIOBOTO MAacCHUBA MO 33JlaHHBIM ITpaBUjIaM,
MOUCK 3JIEMEHTA B JBYMEPHOM MACCHUBE, BBIYMCIECHNE MAKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOILIOB
JBYMEPHOT'O MacCHUBa.

HNupopmanuoHHbIE TEXHOJIOIUH

TexkctoBbiit mporieccop. PemgaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatukd. CpencTBa TOHWCKAa M aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  crwiiei.  CTpyKTYpUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHockH, orjaBienue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpolieccopax. OOMayHbie CEPBUCHI.
HenoBas mnepenucka. Pedepar. I[IpaBuna uuTUpOBaHUS HUCTOYHHKOB U
opopmieHust Oubnmmorpadguueckux ccpuiok. OdopMieHue CrucKa JIUTEpaTyphl.
3HaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTa. TE€XHUYECKHE CpEICTBAa BBOJA
Tekcta. CrHenuanu3upoBaHHBIE CPEACTBA PEJAKTUPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHAjIW3a JAHHBIX: HPOTHO3UPOBAHMUE,
Kiaccu(ukanus, KiacTepusauus, aHaiu3 OTKIoOHeHuH. [locienoBarenbHOCTh
peuieHus 3a1a4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUe JaHHBIX,
BU3yalM3allis JTaHHBIX, UHTEPIIPETALUs pe3ysibTaToB. [Iporpammubie cpeactBa u



WHTEPHET-CEPBUCHI JJI1 00pabOTKM U Mpe/ICTaBlIeHUs JaHHbIX. bosblue naHHbIE.
MamunHoe o0yuenue. MuTeniekTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOJUI. BblYKMClIeHHEe CyMMBI,
CpEIHEro apu(PpMETHUECKOTr0, HAanOOJIBIIErO (HAMMEHBIIIET0) 3HAUCHUS IUaIa30Ha.
Breruncnenne koaduimeHta KOppelsiuu IBYyX psAaoB naHHBIX. [locTpoenue
CTOJIOYATHIX, JHMHEHYAaThIX W KPYroBbix pguarpamm. lloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, peleHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE peIIeHWEe YpaBHEHUHM C TIOMOIIBIO MMOJA0O0pa mapameTpa.
OnTuMu3anys Kak NOUCK HAWIYyYIIEero pelieHus B 3aJaHHbIX yciaoBuax. lleneBas
¢bynkus, orpanudenus. JlokaibHble H TI00QJbHBIE MHHHMYMBI IIE€JIE€BOM
¢ysnkuun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIMII.

11 KVIACC

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

TeopeTnueckne mMOAXOAbI K OICHKE KOJIMUYECTBA HWH(pOpManuu. 3aKoH
anmutuBHOCTH WHpopManuu. Dopmyna Xaptnu. Madopmanuss U BEpOSITHOCTb.
®opmyiia [llenHona.

Anroputmbl  ckatusi JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsi JaHHBIX C TOTEPAMH. Y MEHbILIECHHE
rIyOuHbI KoaupoBaHus 11Beta. OCHOBHBIE UeH anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCMMOCTh BpPEMEHM MepeAadyd oT
UH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHajla CBsA3H. [IpuumHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu mepedade JaHHbIX. Kozbl, mo3BosstoNINE
OoOHapy’>KMBaTh M HUCIHPABJIATh OIIMOKH, BO3ZHUKAIOUIME NpPH Mepenayde JaHHBIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ noBropenreM 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHCTEMBI M HX B3auMozaeucTBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGopMaIMoHHbIN ipotiecc. OOpaTHast CBSI3b.

Mopemn u monenupoanue. Llenp monenmupoBanusa. COOTBETCTBUE MOJEIN
MOJICJIUPYEMOMY OOBEKTY WJIM MPOIECCY, LU MoaeaupoBanus. Dopmanusaus
NPUKJIAJAHBIX 33]1a4.

[TpencraBieHne pe3ysnbTaTOB MOJCIUPOBAHMS B BUAE, YAOOHOM Jid
BOCHIpUATHUS YesloBeKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOJIHIIbI,
rpadukn).

I'padbl. OcHoBHBIE nOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUL] CMEXKHOCTH, BECOBBIX MaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj]a4y, CBSA3aHHBIX C aHaiu3oM TIpadoB (MOCTpoeHHE
ONTUMAJBHOIO MyTH MEXIy BeplIMHamMu Tpada, OoINpeAeseHUEe KOJIUYEeCTBa
pa3IMYHBIX MyTed MEXIQy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObsl 00xolia Jepena.
[IpencraBnenne apudpMeTUUECKUX BBIPAXKEHUN B BUJIE JepeBa. JIMCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOM uH(popManuei. [loctpoenue nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BRIMTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacnio3HaBaHusl yCTHOU peud. KorHUTHBHBIE cepBUCHL. MneHTudukanus u mouck
N300pKCHUA, pacrio3HaBaHKE I, CamooOyyaroiuecs CUCTEMBL.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosp3oBaHne MeETOI0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydarommx cuctemax. Mcnosib3oBaHue MeTOI0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTorexHuke. uTepHer Bemeil. [lepcnexkTrBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmaim3anyss  NOHATHS — anroputma.  Mammuaa  TeropuHra  Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OrneHka CIIOXKHOCTH BhIUMCIeHUN. BpeMs paGoTel U 00BEM HCIONIB3YyEMOM
naMsTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOXKHOCTH aJTOPUTMOB. AJTOPUTMBI  NOJMHOMHUAIBHOU
cinoxHocTH. IlepebopHble anroputmbsl. [Ipumepsl pa3IMyHBIX aJITOPUTMOB
peLIeHUs OJTHOM 3a/1a4l, KOTOPhIE UMEIOT PA3JIUYHYIO CI0KHOCTbD.

[Touck mpoCTBIX YucCed B 3aJaHHOM [JHMAIla30HE C IIOMOLIBIO aJropuTMa
«peuieTo DparocheHar.

MHoropa3psigHbi€ 1eJIble Yucia, 3aJ1a4d JUIMHHON apu(METHKHU.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOIO CIOBApPS JJIs 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO BbIpaXeHUs. Brluucnenue
apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHON PopMme.

Ouepenu. Mcnonb3oBanue ouepenu 1Jisi BPEMEHHOIO XPAaHEHHUSI TAHHBIX.

Anroput™bel Ha rpadax. IlocTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEeHTHpoBaHHOro rpada. KommuecTBo paszauyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOIO AllMKINYECKOro rpada. AIroputm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) naepeBbs. [locTpoeHnue nepeBa miig 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl o0xona aepesa. Mcnonp3oBanue creka u
ouepenu st 00Xo/1a Jiepena.

JluHamuyeckoe MporpaMMUpPOBAaHME Kak METOJ pelIeHus 3aJad ¢
COXPAaHEHHEM NPOMEKYTOYHBIX PE3YJBTATOB. 3aJauyd, PEUIAEMbIE C IMOMOILIBIO



JTUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIMA,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa M METONBI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOAXO/A.
WNukancymnsnus, HacJae0BaHKue, MOTUMOpPhU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoexktupoBanue unrtepdeiica
nmoyib3oBaTeNs.  MCronp30BaHWE TOTOBBIX — YMPABIAEMBIX  DJIEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O0630p  s3pIKOB  mporpammupoBaHusa.  [lomatme o  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbie TEXHOJIOTHU

DTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  TTOCTAaHOBKA
3amaud, pa3paboTKa MOJENH, TECTHPOBAHUE  MOJCIH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTATOB MOACIUPOBAHUS.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJCIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JBWKEHUsS. MojenupoBaHue  OMOJOTUYECKUX
cucteM. Marematnueckue  MOJETM B DKOHOMHUKE.  BBIYMCIHTETbHEIC
OKCIIEPUMEHTHI C MOJIEIISIMH.

OOpaboTKka pe3yJbTaTOB SKCHEPUMEHTA. METOoJ] HaUMEHBIIUX KBaJIpaToB.
OneHKka 4YHCIOBBIX MApaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHre 3aBUCHMOCTEN O Pe3yJIbTaTaM IKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoasl Monte-Kapno.  MiMuranmonHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY KHBAHHS.

Tabnuunbie (pensiuoHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBiIcHUE
cBeeHuil 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammch. Kimrou tabmaumel. PaboTa c
roToBOM 0a30il NaHHBIX. 3anojHeHue O0a3bl JaHHbIX. [loWck, copTUpoBKa U
buabTpanys TaHHBIX. 3aMpoChl Ha BBIOOPKY JAHHBIX. 3alPOCHI C MMapaMeTpamu.
Boruncisiembie 1mosist B 3arpocax.

MHorotabmuunabie 0a3pl JaHHBIX. THIBI  CBS3EM MeEXAy TaOIUIIaMH.
Buemnuii kro4. [lenocTHOCTh 6a3bl TaHHBIX. 3aMIpOChl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

NutepHeT-nipunoxenus. 1lonsaTre 0 cepBepHON M KIIMEHTCKOW YaCTAX CauTa.
TexHoNornsa «KJIMEHT — CepBeEp», €€ MOCTOMHCTBA U HemocTaTKu. OCHOBBI SI3bIKA
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
dopmbl Ha BEO-CTpaAHHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Ycayra XxocTuHra. 3arpy3ka ¢haiioB Ha CaiT.

BBon n300pakeHUil C UCIOJIb30BAHUEM PAa3IMYHBIX IU(QPOBBIX YCTPOUCTB
(mudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUICOKAMEp, CKAHEPOB M JIPYTUX



ycTpoiicTB). I'padmuueckuii penakrop. Paspemenue. Kaapuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKLMsS  IBETa.
OOGecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymnb. Pabora ¢ obmactsamu.
OUIbTPBL.

MHorocnoiiable n3o0paxeHus. TekctoBble cion. Macka cios. Kananbl
Coxpanenue BblfienieHHONW obOnactu. [loaroroBka winmocTpanuii ajis BeO-caiToB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bextopnas rpaduka. IlpumutuBel. WM3MeHeHHE mMOpsiAKa SIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pUCYHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX H300paKEHUN.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMSL TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MojaenupoBaHUE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. AnautuBnbie TexHosioruu (3D-npuntepsl). [lonsatue o BUpTyadbHOU
PEaTbHOCTH U JOTIOJHEHHOW PEabHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
o0yJarommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM  POCCHUHCKOIO
oO0IIecTBa, paCHIMPEHHE KXU3HCHHOTO OIMbBITA M OMBITA JCSITCIBHOCTH B MPOIIECCE
peanuzanuu  CpelcTBaMU  y4yeOHOTO TMpeIMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIMUTATENBHOU €SI TEIBHOCTH.

B pesynprare usydyenus uHGOpPMATHUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHusi y oOydaromnierocsi 0yayT copMupoBaHbl CICAYIOIIUE JTUYHOCTHBIC
pEe3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TpaB U OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA M [PaBONOpANKAa,  COOJIIOJIEHHE  OCHOBOIOJAralIIMX  HOPM
uHGOPMAIMOHHOTO TIpaBa U HHPOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HJEOJIOTUUA DKCTPEMHU3Ma, HAIMOHAJIU3MA,
KCceHOGOOUHN, ITUCKPUMHHALIMU TIO COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HaACIEIUI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, IOHUMaHWE 3HAaUEHUs UHPOPMATUKH KaK HAyKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHeET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs JCTETUKY HAy4YyHOTO W
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3IUYHBIE BUJbI UCKYCCTBA, B TOM 4YHCIIE
OCHOBAHHOT'O Ha MCIOJIb30BAaHUU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUeCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM UYHCIE 3a CUéT



cobioieHusT TpeOoBaHUM 0€30MacHOM AKCILTyaTallui CpeacTB MHGOOPMAIIMOHHBIX
Y KOMMYHMKAIITMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K AKTHBHOM JESITEIBbHOCTH TEXHOJIOTMYECKOM W COLHAIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO 1€ TEIbHOCTD;

uHTepec K cdepam mpodeccroHaTbHON eATeIbHOCTH, CBS3aHHBIM C
nH()OPMATUKOH, MPOTPAaMMHUPOBAHUEM U HH(POPMAMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMH Ha JOCTIKCHUAX HAyKW WHOOPMATHUKA W HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepLIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCITMTAHUSA:

OCO3HaHHE TJI00AJILHOTO XapaKTepa 3KOJIOTHYSCKHX MPOOJIeM M MyTel HuX
peleHusi, B TOM 4YuclAe C Y4YETOM BO3MOXXHOCTEH  HMHQPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHM;

8) HueHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH, JOCTHMIKEHHUSM HAy4YHO-TEXHHUYECKOrO Iporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(OPMAIIMOHHBIX TEXHOJOTHM B YCIOBUSIX
ur(ppoBoil TpaHchopMauu MHOTUX cep )KU3HU COBPEMEHHOIO 00IIIECTBA;

OCO3HAHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYMIIE.

B mporecce noCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no wuHpopMaTHke Yy OOYy4YaroIIUXCSi COBEPIICHCTBYETCS  AMOLMOHAJBHBIN
WHTEJUJIEKT, Mpernoaararonuii copMrUpoOBaHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO LU U
yCIleXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHHUKAIUU, CIOCOOHOCTH K
COYYBCTBHUIO U COMEPEIKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare wu3ydeHus WHPOpPMATUKHM Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanusi y oOydaromerocs OyayT cGOPMUPOBAHBI MeETalpeAMETHBIC
pe3yJbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX yYCOHBIX NEHCTBUSX, a UMEHHO —
TIO3HABATEIbHbIC YHHBEPCAJIbHbIC Y4YeOHBIC JICHCTBHUS, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIC yUYeOHBIC NEHCTBHS, PETYJISTUBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JCSITEITHHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIE JeiiCTBUSA

1) 6a3oBbI€e JIOrHYECKHE T1eHCTBHUS:

CaMOCTOATENTLHO  (opMyIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBI NPU3HAK WJIM OCHOBAaHMS [IJIsi CPaBHEHHS,
KJIacCU(UKAIIUA U 0000IICHHS;

OTIPENENTh IENN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ YUYE€TOM aHajIu3a UMEIOITUXCS
MaTepHaTbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICACTBUN ACATEIHPHOCTH;

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE N1eiCTBUSA:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIIEIOBATEIHCKON M ITPOCKTHOM JIEITCIHBHOCTH,
HaBbIKAMU  pa3pemieHuss TpoOJjieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITeJILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUSCKHUX 3a7a4, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBJIATh PA3JMYHBIC BHIBI JEATCILHOCTH IO TOJYYEHHUIO HOBOTO
3HaHUS, €ro HMHTEPHpEeTaIud, NPeoOpa3oBaHUI0 M NMPHUMEHEHHUIO B Pa3IUIHBIX
y4EOHBIX CHUTyaIlusX, B TOM YHCJIC TPH CO3JaHUU YUYEOHBIX U COIMAIBHBIX
MIPOCKTOB;

(dbopMHpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHATHSIMU U METOJIaMH,

CTaBUTh W (HOpPMYJIUPOBaTh COOCTBEHHBIE 3a7adyl B 0Opa30BaTEILHOM
JeATEIIbHOCTH M )KU3HCHHBIX CUTYaIlUsX;



BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTYMEHTHI JIJIsl JI0Ka3aTebCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIM MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JeHUCTBUS B MPOGECCHOHATBHYIO CPEy;

yMETh TIEPEHOCHUTHh 3HAHWS B IMO3HABATEIBHYI0 M TPAKTHYECKYIO 00JIacTH
KU3ZHENIEITeIbHOCTH;

yMETbh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpPEjIaratb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU MOJy4YEHUs WH(GOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJISITH ~ TOWCK,  aHajiu3, CUCTEMATU3alMI0 |
WHTEPIPETANNUIO HHPOPMAIMH PA3TINIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3dgaBaTh TEKCTHI B pPa3aUYHBIX (Gopmarax ¢ y4ETOM Ha3HAYCHHUS
uHpopMalUu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3alUy;

OIICHWBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAJIBHO-ITHIECKUM HOPMaM;

WCITOJIB30BaTh  CPEACTBa  HWH(MOPMAITMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ CcoONroJieHueM TpeOOBaHUNM HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHHUs, TPABOBBIX © OJTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIAJ€Th  HABBIKAMM  paclo3HaBaHWUs W 3allUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

1) o01enme:

OCYIIIECTBJISITh KOMMYHUKAIIMU BO BCeX c(epax KU3HU;

pacro3HaBaTh HeBepOalibHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyaluil |
CMSITYaTh KOH(JIUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  CIOcOOaMu  OOIIEHHST W B3aMMOJCUCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(MDJIUKTHBIE CUTYyaIUU;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBHUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXOTO YJICHA KOJUICKTUBA;

NPUHUMATh I1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JIEUCTBUS MO HUX JOCTHXKCHUIO: COCTABJATH IUIAH JCUCTBHM,
pacrpenensiTh pojid C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaTbl
COBMECTHOM paboThI;

OIICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKJIOTO yYaCTHMKA KOMAaHJIbl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE TPOEKTHI, OILEHHBATh UJEU C TMO3UIUUA HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUITUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIe 1elicTBUSA

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATEIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATEIPHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHS NpoOJieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaLUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYAMIINH B
pa3HBIX 00JACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX peE3YyJbTATOB M



OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU JI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpPU aHaIU3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHSA ce0s U APYTUX:

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX MpPU aHaJIU3€ pe3yJbTaToB
NEATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTHX HA OUIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B nponecce usyuenuss kypca MHPOpMATHKU yriayOia€HHOro ypoBHs 6 10
Knacce oOydarommMucs OyAyT  JOCTHTHYTHI — CIEAYIOUIME  MPEIMETHBIC
pE3yJIbTaThI:

BJIAJICHUE IPEJICTaBICHUSIMH O POJM HMH(POpMAlUU M CBSA3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOIIECTBE, MNOHATUAMU «HUH(OpMaLusy,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PerT», «MH(POPMAIIMOHHAS] CUCTEMAY, «CHUCTEMA YIIPABICHUS»;

BJIAJ€HUE METOAaMH IOuCKa HHpopmanuu B ceTu HHTepHET, ymeHue
KPUTHYECKH OLICHUBATh UH(OpMAIIHIO, TOJIyUEHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHbIEC, [PUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUs] M  HANpABJICHUS  HUCIOJb30BAaHUSA, YMEHHE
KJIaCCU(HUIIMPOBATh OCHOBHBIE 33/Ja4d AaHAJIW3a JaHHBIX (IIPOTHO3MPOBAHUE,
KJIaccupuKanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHMUI), IOHUMAaTh
MOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYUCTKAa M OILIGHKa KauecTBa JaHHBIX, BBIOOP W/MJIM TOCTPOCHUE MOJENH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl JaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHLIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKAMU PabOThl C ONEPAIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAMU TPOTPAMMHOr0 oOOecnedeHus: s pelieHus Y4YeOHbIX 3ajad [0
BBIOpaHHOM Crienuanu3aiuu;

HaJIM4KE MPEACTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MIPUHLIMIIAX OPraHU3aLKU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOWMX MNpUHUMIAX pPa3padOTKU W (PYHKUMOHUPOBAHMS HMHTEPHET-
IIPUIIOKEHN;



NOHUMAaHUE Yrpo3 HMHQPOPMALHUOHHON O€30MaCHOCTH, HCMOJIb30BAHKE
METO/JIOB M CPEJACTB IMPOTUBOJCHUCTBHUSI ITUM YIrpo3aMm, COOIIOJCHUE Mep
0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PacIpOCTpaHEHUE MEPCOHAIbHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUI TEXHUKN O€30MIaCHOCTH U TMTHEHBI IIPU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMH ITU(YPOBOTO OKPYKECHHUSI, TOHUMAHHE
MIPaBOBBIX OCHOB HCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpaMmM, 0a3 JaHHBIX U
pabotsl B cetu MuTepHerT;

MOHMMAHUE OCHOBHBIX TMPHUHIIMIIOB JAUCKPETU3AINHA PA3TUYHBIX BHUIOB
uHOpMaIMU, yMEHHE ONpEnesiTh HWHPOPMAIUOHHBIM OOBEM TEKCTOBBIX,
rpau4IecKuX M 3BYKOBBIX JAHHBIX NMPH 3aJaHHBIX MapaMmeTpax TUCKPETHU3AINH,
YMEHHE OIpPEAENsATh CPEAHIOK CKOPOCTh MEpelaud JaHHbIX, OLIEHUBATH
W3MEHEHHE BpPEMEHHU TMepefaud Npu HU3MEHEHHH HWH(GOPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIOIb30BaTh MPU PEIICHUH 33]1a4 CBOWCTBA MO3UIIMOHHOW 3aluch
YHCEeJl, aIlTOPUTMA MTOCTPOCHHUS 3aMMCH YUCIIa B TTIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHEM M IMOCTPOCHHUS YHCIA IO CTPOKE, COJEpKalllel 3amuch
ATOrO0 YWCIa B TMO3UIMOHHON CHCTEME CUMCICHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBIMOTHATE apU(PMETHICCKHUE OIepalid B TO3UIIMOHHBIX CHCTEMax
CUHCTICHHS,

yYMEHHUE BBINOJHATh MPeoOpa30BaHUs JIOTUUECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHUE CTPOUTHb JIOTUYECKOE BBIpAKEHHE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabiuIle
UCTUHHOCTH, HCCIIEI0BaTh O0JACTh MCTHHHOCTH BBICKA3BIBAHUA, COICPIKAIIETO
NIEPEMEHHBIE, PEeIIaTh HECIOKHBIE IOTUYECKUE YPABHEHHS U CUCTEMBI ypaBHEHUH;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHpopmaluu (3aruch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 33JaHHOM JIMara3oHe, 00padoTka MHOTOPa3PSAHBIX IIEJIbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOMCKA U COPTHPOBKH,
YMEHHUE ONpPENeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMuUpOBaHHE D3JIEMEHTOB MacCHBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, TBOUYHBIA TOWCK) U NMPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HO CIOKHOCTH IS PEIIeHHUs] OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAJIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIIPABJISAIONINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBJIATH aHaIU3 MPEIJOKEHHOW MPOTPaMMBbI:
OTIPEIEIAITh PE3YNBTATHl PA0OTHI MPOTPAMMBI TIPH 3aTaHHBIX MCXOJHBIX JTaHHBIX,
OTIPECISITh, MPU KaKWX HCXOJTHBIX JTAaHHBIX BO3MOKHO IOJIyYCHHE YKa3aHHBIX



PE3YJIBTATOB, BBISBIATH JNaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B padoTe
IpOrpaMMebl, (GOPMYITHPOBATH MPEIOKEHHUS TI0 YIIYUIIEHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIC TEKCTOBBIC JIOKYMEHTBI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOXXHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M O0JTAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHAN3a, TPEICTaBICHUS
U 00paboTkM  nMaHHBIX  (BKIIOYash  BBIYMCIEHHE  CYMMBI,  CPEIHETO
apu(PMETUICCKOTO, HAWOONBIIETO W HAMMEHBINETO 3HAYCHHWH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIIECHUS, MOA00p JWHWUW TPEHNA, PEIICHHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouecce uzydenus kypca umHDOpMATHKUA YIIIyOJNE€HHOTO YpoBHSI 6 11
Knacce oOydarOUMMHUCS  OyQyT  JOCTUTHYTBHI — CJEAYIOIIME  TPEIMETHbIE
pE3yIbTATHI:

yMEHHE CTPOUTHh HEPABHOMEPHBIC KOMABI, JOIYCKAIONINE OJHO3HAYHOE
JEKOJUpPOBaHUE COO0OIIeHn (MpedUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEHUININE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKU TIPH Mepenade
JAHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUTMHY COOOIICHMsI TIPW W3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHWHIIAITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE pelIaTh aTOPUTMHUYECKUE 3a7aud, CBSI3aHHBIC C aHAJIM30M rpados
(3aauM  TOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAy BepimimHamMu rpada,
OTpENCNCHUS]  KOJWMYECTBA  PA3MUYHBIX  MyTed  MEXAy  BEpIIMHAMH
OPHUEHTHPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIOIb30BaTh JICPEBbS MPHU
aHaNMM3¢ W TIOCTPOCHWU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUI, TIPU PEILICHUN 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W PEATU30BBIBATH B BHJAEC MporpaMm 0a3oBbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MpOrpamMMax JaHHbIE Pa3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MpU
pelIeHn  3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEPEIH, JEPEBHs),
WCIIOJIB30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JTaHHBIX, TPUMCHSTH
CTaHJapTHBIC M COOCTBEHHBIE TTOAMPOTPAMMEI JIJIT 00paOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMm OHOITUOTEKU
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTIIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;



BJIQJICHNE OCHOBHBIMH CBEICHHSIMH O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeICTBaX CO3MaHHMS W pabOThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOJUYHEIC
(pensimroHHBIC) 6a3bl JAHHBIX (COCTABJIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY M TOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyO0 0a3y
JTAaHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJIEIH JJIs aHAJI3a
OOBEKTOB M TIPOIECCOB: (OPMYJIMPOBATH IE€Th MOJACTUPOBAHUS, BBIMOIHITH
aHallu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIN MOJICIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBISATh
pe3yNbTaThl MOJICTUPOBAHUS B HATJISIAHOM BUJIC,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXXHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MIOHMMAaHNE OCHOBHBIX IMPHUHIIMIIOB pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
NIPUMEHEHHUS TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3IMYHBIX 00JACTSIX,
HAJIMYUE TPEJCTAaBICHUNA O Kpyre pelraeMbpIXx 3a7ad MalluHHOTO OOYy4YeHHUS
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HATHUYUE MPEACTABICHHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUA B Pa3IAYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Ne HaHMeHOBAHHE PA3ICIOB H TeM MPOIPAMMDI KoHTpoabHbIe DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTeIbHbIE
n/n Bcero pecypchl
padoThl
Pasznea 1. lludposasi rpaMoOTHOCTH
11 KomnbroTep - yHHBEpCaIbHOE YCTPOMCTBO 6
00pabOTKH JTaHHBIX
1.2 [TporpammHoe obecnieueHmne 6
1.3 KommbrorepHsie cetn 5
14 NudopmanmonHas 6€301macHOCTh 7
Hroro no pazueny 24
Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 [IpencraBnenue nHGOPMAITUU B KOMITBIOTEPE 19
2.2 OCHOBBI AJITEOPHI JIOTHKH 14
2.3 Komnbrotepaas apudmernka 7
Hroro mo pazueny 40
Pa3nes 3. AiropuT™Mbl M IpOorpaMMHpoOBaHue
3.1 BBenenue B nporpaMMupoBaHue 16
3.2 BcenomorarenbHble anropuTMbl 8
3.3 UucneHHble METOIbI 9)
3.4 ANTOpUTMBI 00PaOOTKH CUMBOJIBHBIX JTAHHBIX 5
3.5 Anroput™bl 00pabOTKH MacCHBOB 10
Hroro no paszneny 44
Pa3nes 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6
4.2 AHann3 JaHHBIX 8
Hroro no pazaeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0




11 KJIACC

Koan4yecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (LU(POBbHIE)
n/n NporpamMmbl Bcero Konrpoasusre o0pa3oBaTe/bHbIE pecypchl
padoThbI
Pasznea 1. TeopeTuueckue 0CHOBbI MH()OPMATHKH
11 Nudopmanust 1 uHPOPMAITMOHHBIE MPOIECCHI 10
1.2 MopenupoBanue 8
Hroro mo pazaeny 18
Pa3nen 2. AropuT™Mbl M IPOrpaMMHUpPOBaHHE
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6
2.2 ANTOpUTMBI U CTPYKTYPBI JaHHBIX 28
23 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16
MIPOrPaMMHUPOBAHUS
Hroro no pazueny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KommnsrorepHo-maremarudeckoe 8
MOJIETTUPOBaHUE
3.2 basbl qanHbIX 10
3.3 Be0-caiiTbl 14
3.4 KommbrorepHas rpaduka 8
3.5 3D-monenupoBaHue 8
Hroro no pazneny 48
PesepBHoe Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0



ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosmuecTBo yacoB
Tema ypoka KonTpoJubHble
n/n Bcero
padoThI
1 TpeboBaHus TEXHUKU 0€30MMACHOCTH U TUTHUEHBI IPU PabOTe ¢ KOMIBIOTEPAMH U APYTUMU 1
KOMITOHEHTaMHU ITU(POBOTO OKPYIKCHHUSI
[TpuHIMIBI paOOTH KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM
OOMeH TaHHBIMU C TIOMOIIBIO MUH. KOHTPOJIIephl BHENTHUX YCTPOMCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHNE IPOrPaMMBI ITPOLIECCOPOM
5 OrnepaTuBHas, MOCTOSIHHAS U JIOJATOBPEMEHHas MaMsTh. KOHTpOJUIephl BHEITHUX YCTPOMCTB. 1
[Ipsimoit noctyn K naMsiT
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
7 [IporpaMMHOe obecrieueHue KOMIbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U MOOUIIBHBIX YCTPOHCTB 1
8 Cucremnoe nporpamMmmHoe odecrieuenue. OnepanuoHHbIE CUCTEMbI 1
9 Yrunutel. [paiiBepsl yctpoiicts. [lapaniensHoe nporpaMmMupoBaHue 1
10 WHcTannauus 1 1eMHCTAIUISIUS IPOrPpaMMHOI0 00ecrieYeHNs 1
1 QaiinoBsie cucTembl. [[pUHINIIBI pa3MelieHus] © UMEHOBaHUs (ailyioB B 1OJTOBPEMEHHOM MaMsATH. 1
[HabmonHs! A7 onricanus rpynn Qaitnos
12 3axoHogarenbcTBO Poccuiickoit denepannu B 001acT IpOrpaMMHOT0 00eCIIeueHHs ¥ TAaHHBIX 1
13 [TpuHIKITBI TOCTPOEHUS U anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBbIe MPOTOKOJIBI 1
14 Cerp UnTEpHET 1
15 Pasnenenne IP-ceTr Ha MOACETH C IIOMOIIBIO MACOK ITOICETEN 1
16 CereBoe aIMUHUCTPUPOBAHUE 1
17 Bunsr nestensnoctu B cetu MaTepuer. CepBuchl MuTepHeTa. ['oCy1apcTBEHHBIE 3JIEKTPOHHBIE 1

CEPBUCHI U YCIIYTH




18 Nudopmannonnas 6e30macHOCTb 1
19 BpenonocHsie mporpaMmmMHoOe o0ecredeHrue U METOIbl OOPHOBI ¢ HUM 1
20 [IpakTryeckas pabora o TemMe "AHTUBUPYCHbIE TPOrpaMMBbI" 1
21 Opranuzanus JM4HOTO apxuBa uH(opmarun. Pezepsaoe konupoanue. [laponpHas 3amuTa apxuBa 1
22 [[IudpoBanme n1aHHBIX 1
23 Anroputm mmdposanus RSA. Creranorpadus 1
24 [TpakTrueckas padota nmo teme "llIndpoBanue naHHBIX" 1
25 Wudopmanus, nanusie 1 3HaHUS. IHGOpMaIIMOHHBIE TPOLIECCH B IPUPOJIE, TEXHUKE U OOIIECTBE 1
26 HenpepbiBHBIE U JUCKPETHBIE BETUYNHBI U CUTHAJIBI. HE00X0MMOCTh TUCKPETU3ALNH 1
uH(opMaluy, peHa3HaueHHOMN ISl XpaHeHUs], nepeaayd 1 o0paboTKU B IIU(PPOBBIX CUCTEMAX
97 JIBonuHOE KOaupoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJIbl. JIeKOIMPOBAaHNE COOOILIEHNUH, 1
3aIMCaHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX KOJIOB
28 Ycnosue @ano. [TocTpoeHne 0JHO3HAYHO IEKOIUPYEMBIX KOJIOB C MTOMOIIBI0 aepeBa. ['pad An. A. 1
Mapxkosa
29 EnuHuns! nsmepenus KonuyecTsa HHGopMauuu. AnpaBUTHBIN TOJIX0A K OLIEHKE KOJINYEeCTBa 1
nHpopmauu
30 CucTeMbl CYHCTICHUS 1
31 IlepeBon uncen u3 0JTHON CHCTEMBbI CUUCIIEHUS B IPYTYIO 1
32 JIBon4Hasi, BOCbMEpUYHAs U MIECTHAAIATEPUYHAS CUCTEMBI CYUCIICHUS, CBSI3b MEXKIY HUMHU 1
33 JIBou4Hasi, BOCbMEpUYHasl U IECTHAIATEPUYHAS CUCTEMBI CUUCIICHHUS, CBSI3b MEXKAYy HUMU 1
34 JIBon4Hasi, BOCbMEpUYHAs U MIECTHAIATEPUYHAS CUCTEMBI CYHCIICHHUS, CBSI3b MEXKITY HUMHU 1
35 Apudmernaeckue onepaiy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS 1
36 TpounuHas ypaBHOBELIEHHAs CUCTEMA CUUCIICHHUS 1
37 JIBOMYHO-JIeCSITUYHAsT CUCTEMAa CUUCIICHUS 1
38 KonupoBanue TekcTOB 1
39 PactpoBoe koupoBaHHe N300paKCHHIMA 1




40 [Ipaktuyeckas padora o Teme "Jluckperusanus rpadpuieckoit nndopmarmn” 1

41 LIBeToBbie Moaenu. BekTopHoe koaupoBanue. @opmatsl daitnos. TpéxmepHas rpaduka. 1
@paxranpHas rpaduka

42 Konuposanue 3Byka. OnieHka nHGOPMALMOHHOTO 00bEMA 3BYKOBBIX JIaHHBIX ITPH 3aJJaHHBIX 4aCTOTE 1
JUCKPETH3aLMU U pa3psiIHOCTH KOJUPOBAHUS

43 [IpakTruyeckas padora no Teme "JluckpeTu3arus 38yKoBoil nHpopmanun"

44 OCHOBBI aJITEOPHI JIOTHKH

45 Jlormueckue oneparnuu. TaOIHuIbl HCTHHHOCTH 1

46 Jlornueckue BblpaxkeHus. Jloruueckue ToxxaecTna. JlokazaTeabCTBO JIOTHYECKUX TOXIECTB € 1
MIOMOILBIO TaOJIHMIl UCTUHHOCTH

47 IIpakTrueckas padora no Teme «IlocTpoeHue n aHanu3 TaOIUL HCTUHHOCTH B TaOJIMYHOM 1
poreccope»

48 Jlornueckue onepanuu U ONepanuy HaJ MHOKECTBaMHU 1

49 Jlornyeckue onepauuu 1 onepanuy HaJl MHOXKECTBaMH 1

50 3aKoHBI anreOpsl IOTHKU. DKBUBAJICHTHBIE IPEOOPa30BAHMS JJOTHUECKUX BBIPAYKEHHH 1

51 Jlornueckuie ypaBHEHUS U CUCTEMbl YpaBHEHUIN 1

59 Jlornuyeckue GyHKIMHA. 3aBUCHMOCTD KOJHMYECTBA BO3MOXKHBIX JJOTMYECKUX (PYHKINH OT KOJTMYECTBA 1
apryMeHToB. [loyHbIE CHCTEMBI TOTHYECKUX (DYHKIIUNA

53 Kanonnueckue popMmsl 1orndeckux BolpaxkeHuid. CoBepIiieHHbIE TU3bIOHKTUBHBIC U 1
KOHBIOHKTHBHBIE HOpMaJIbHBIE ()OPMBI, AITOPUTMBI HX TIOCTPOCHUS TI0 TaOJIHIIe HCTUHHOCTH

54 Jlornyeckue 3JIeMEHTHI B COCTaBE KOMITBIOTEPA

55 Tpurrep. Cymmarop. MHOropa3psiAHblii CyMMaTop

56 [TocTpoeHne cxeM Ha JOrMYECKUX 3JIEMEHTaX. 3allUCh JIOTUYECKOTO BBIPAXKEHUS TI0 JIOTHYECKOM 1
cxeme

o7 MUKpOCXEMBI U TEXHOJIOTHS MX TPOU3BOJCTBA 1

58 IIpencraBneHue LeabIX YUCEN B MaMATH KOMIIbIoTepa. OrpaHMUeHHOCTh JUara3oHa yuces npu 1

OTpaHUYECHUU KOJIMYECTBA pa3pAnoB. IlepenonHeHne pa3psaHON CETKU




be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JIOMOJHUTEILHBIN KO

59 1
OTPULIATENIBHBIX YUCET
60 [ToGuToBBIE TOrUYeckue onepaunu. Jloruueckuii, apudMeTHUECKU 1 MUKITUYECKHIA CABUTH 1
61 [[IudpoBanue ¢ MOMOIIBIO TOOUTOBON onepanuu «uckirovaromniee NI 1
62 [IpencraBnenue u XxpaHeHUe B MAMITH KOMIIBIOTEpA BELIECTBEHHBIX YMCET 1
63 BrimonHenue onepanuii ¢ BeeCTBEHHBIMU YUCIaMH, HAKOTJICHHE ONTHOOK TIPH BBIYUCIICHUSIX 1
64 [IpakTryeckas padora no Teme «M3ydyeHune nmopaspsgHOTO MAIIMHHOTO MPECTABICHUS HENbIX H 1
BEIIECTBEHHBIX YHCEID»
65 AHamM3 aNropuTMOB 1
66 OTtarnsl pemeHus 3a/1a4 Ha KoMIiblotepe. THCTpyMeHTalbHbBIE CPECTBA: TPAHCIATOP, OTIAIUUK, 1
PO UITHPOBITUK
67 Cpena nporpammupoBanus. KoMmuiisinys U MHTEpIIpeTanus nporpamMm. BupTyanbHble MalinHbI. 1
WuTerpupoBanHas cpena pa3paboTKu
68 Metoapl OTJIAJIKK TPOTPaMM 1
69 Tunsl nepeMeHHBIX B S3bIKE IPOIPaMMUPOBAHUS 1
70 O6paboTKa LEeTbIX YUCEI 1
71 O0paboTKa BeUIeCTBEHHBIX YHCET 1
72 CrnyuaiiHble U TICEBAOCTyYaifHbIE YnCIa 1
73 BerBnenus. CioxHble yCI0BUS 1
74 [ukiel ¢ ycnmoBuem 1
75 [{uknsl 10 nepeMeHHoN. B3auMo03aMeHs1eMOCTh pa3JINYHbIX BUJIOB LIUKJIOB 1
76 O6paboTka HaTYpaAIbHBIX YHUCET C UCTIOJIb30BAHUEM ITUKIIOB 1
77 HaxosxneHue Bcex MpoCThIX Yncel B 331aHHOM AuanaszoHe [Ipaktuueckas pabora o teme 1
«Pemenue 3a1a4 MeToJ0M niepedopar
78 WNuBapuant nukia 1
79 JIOKyMeHTHpOBaHUE IPOrpamMm




80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1

81 PasOuenune 3amaun Ha rog3anadyu

82 Hcnonp30BaHne CTaHAAPTHON OMOIMOTEKH sI3bIKa porpaMMupoBanus. [Togkmrouenue OudIMoTEK 1
MOANPOTPAaMM CTOPOHHUX IIPOU3BOJUTENEH

83 [Tonnporpammel (iporeypsl U PyHKITUH)

84 [Toanporpammel (Tipotietypbl U GyHKITHH )

85 [TpakTuueckas padbora mo teme "Paspaborka moamnporpamm” 1

86 Pexypcus. PexkypcuBHbie 00beKTHI ((hpakTaiibl). PeKypcuBHBIE IPOIIEAYPHI U (PYHKITHH. 1
Hcnonb30BaHue cTeka Al OpraHu3alii peKypCUBHBIX BHI30BOB

87 [IpakTuyeckas padora o Teme "PekypcruBHBIE TOAIPOTrpaMMBbI” 1

88 MoayabHBIN TPUHIKUI ITOCTPOCHHS TIPOTPaMM 1

89 UwucneHHbIC METOTBI 1

90 [IpakTryeckas pabora o Teme «UncineHHoe penieHne ypaBHEHU 1

91 Hcnonb30BaHue AUCKPETU3AIMU B BEIYUCIUTEIBHBIX 3a7auax 1

92 [IpakTuyeckas padora o Teme «[IpubmmKkEHHOE BRIYMCIICHNE [UTHH KPUBBIX U TUIOMIAACH GUTYp» 1

93 [IpakTuueckas pabota no teme «I[lorck Mmakcumyma (MUHUMYMa) (QYHKITUID 1

94 O06paboTKa CHUMBOJIBHBIX JJAHHBIX. AJITOPUTMBI 00pPaOOTKH CHMBOJIBHBIX CTPOK: MOJICYET 1
KOJINYECTBA TMOSBJICHUN CUMBOJIAa B CTPOKE

95 AAroput™Mbl 00pabOTKH CHMBOJIBHBIX CTPOK: pa30MeHUe CTPOKHU Ha CJI0Ba M0 MPOOETbHBIM 1
CHMBOJIaM

96 AnropuT™MbI 00pab0TKH CHMBOJIBHBIX CTPOK: TIOMCK MOACTPOKH BHYTPH JAHHOM CTPOKH; 3aMEHa 1
HaillIeHHO! MOJCTPOKU Ha JPYTYIO CTPOKY

97 [TpakTuaeckas padbota mo Teme "OOpaboTKa CTPOK ¢ UCIOJB30BaHNEM (YHKITUH CTaHIaPTHON 1
OMOIMOTEKH SI3bIKA TPOrPaMMHUPOBAHUS"

98 ['enepanms ciioB B 3a1aHHOM aji()aBUTE

99 MaccuBbl ¥ TIociieIoBaTeIbHOCTH uncen. [IpakTudeckas pabora mo teme "3anosiHeHne MaccuBa'

100 O06001IEHHbIE XapaKTePUCTUKH MacCHBa




JIMHeHBIN MOUCK 33/1aHHOTO 3Ha4YeHus B MaccuBe. [Ipaktuyeckas padora o Teme "JIMHEHHbIN

101 IOUCK 3aJITaHHOTO 3HAa4YeHUs B MaccuBe" !

102 [TpakTuueckas pabora mo Teme "Tlorck MEUHIMATBEHOTO (MAKCUMATBHOTO) JIEMEHTA B YHCIIOBOM 1
Maccuse"

103 CoptupoBka ogHOMepHOro MaccuBa. [IpocTsie MeTo b1 copTUpoBKH. [IpakTudeckas pabora no Teme 1
"IIpocThie METOIBI COPTUPOBKH MaccuBa"

104 CoprupoBka ciusiHieM. beictpas coprupoBka Maccua (anroputm QuickSort). Ipaktuueckas 1
pabora o Teme "bricTpas copTupoBka MaccuBa'

105 JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTudeckas pabota mo Teme "J[BondHbIH TOUCK" 1

106 JIByMepHBIC MacCUBBI (MaTPHIIHI) 1

107 Anroput™bl 00paboTKH MaTpUIL 1

108 Pemtenue 3amay aganmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1

111 [IpakTnueckas padbora no teme "BépcTka J0KyMEHTOB ¢ MaTeMaTHuecKUMHU popmynamu” 1

112 WNHcTpyMeHTHI pelieH3upOBaHUS 1

113 [IpakTuueckas padbora no Teme "MHOrocTpaHU4HbIE JOKYMEHTHI" 1

114 Ob6naunble cepBuchl. KomnektuBHas padora ¢ fokymeHntamu. [IpakTuueckas paboTa no teme 1
"KonnextuHas paboTa ¢ ToKyMeHTaMu"

115 Anann3 ga"HHeIX. bosbiie naHHbIe 1

116 MammHHOe 00yueHune 1

117 AHanu3 JaHHBIX C TTOMOIIBIO STEKTPOHHBIX TaOIHI] 1

118 [IpakTrueckas padoTa o TeMe "AHanu3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX Ta0IHIl" 1
[Toctpoenue rpadukoB pynkuuit. [Ipaktuueckas padora mo reme "HarnsiHoe npeacraBneHue

119 PE3yNbTAaTOB CTATUCTUYECKONH 00paOOTKHU JaHHBIX B BUJE TUArpaMM CPECTBAMHU peaKTopa 1
ANEKTPOHHBIX Tabmui"

120 Jlunuu tpenna. [Ipaktuueckas padora mo teme "IlonGop auHUYM TpeHIa, TPOrHO3UpOBaHUE" 1



[Ton6op mapamerpa. [IpakTudeckas padora mo Teme "UnCIeHHOE pelICHHE YPABHEHUN C TIOMOIIIBIO

121 1
noabopa mapamerpa"
122 OnTuMu3aIus Kak MoMCK HAMITY4IIero pelieHns B 3a/IaHHbIX ycloBusX. [IpakTudeckas paboTa mo 1
teMe "Pemenue 3a1a4 ONTUMU3ANNUN C TIOMOIIBIO YJICKTPOHHBIX TaOIHIT"
123 PesepBHOE Bpemst 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpemst 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KoanyecTBo 4acosB

e Tema ypoka KoHTpoabHbIe
n/n Bcero
padoThI
1 KomuectBo nndopmariu 1
2 AJNTOPUTMBI CKAaTHSI TAHHBIX 1
3 Anroputm Xadpmana 1
4 [TpakTrueckas padota mo Teme "CrkaThe JaHHBIX ¢ TOMOIIBIO aroputMa Xadhmana" 1
S) Anroputm LZW 1
5 ANTOpPUTMBI C3)KaTHUs JaHHBIX ¢ otepsmu. [Ipaktudeckas pabora no teme "CikaTue JaHHBIX C 1
norepssmu (anroputmel JPEG, MP3)"
CxopocTh nepeaun JaHHBIX
[TomexoycTOiYUBBIE KOJIBI
[TpakTrueckas pabota no Teme "llomexoycToiuuBbie KOIbI"
10 Cuctembl. KOMIIOHEHTHI cucTeMbl B UX B3auMoeiictBre. CUCTeMHBIN Y3 QeKT. YTpaBiIeHne KaK 1
uHpOpManOoHHBIH nporiecc. OOpaTHas CBsI3b
11 Moaenu 1 MOACITUPOBaHNE 1
12 I'padmsr 1
13 Pemenue 3amau ¢ momoisto rpados 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UID 1
16 [Ipaktrueckast padora o Teme "[1oMCK BRIMTPHIIIHON CTPATETUH B UTPE C MOJTHONW HHPOpManueit” 1
17 CpencTBa HCKYCCTBEHHOTO NHTEIIEKTA 1
18 [IpakTudeckas padora o Teme "CpeacTBa HCKYCCTBEHHOTO HHTEIUICKTA" 1
19 dopmanuszanus NOHATUS anroputMa. Mammna TelopUHTra Kak yHUBepcalibHasi MOJIENb 1




BblynciieHui. Te3uc Yépua—Twropunra

20 [IpakTrueckas padota mo Teme "CocTaBiaeHUE TPOCTOM MPOrpPaMMBbI JIsl MaIMHBI ThiopuHTa"

21 Mammuna [Tocta

22 Hopmanensie anropudmer Mapkosa

23 AJITOPUTMHUYECKH HEpa3pelInMbIe 3a/1aun. 3ajaya octTaHoBa. HEBO3MOKHOCTh aBTOMATHYECKOM 1
OTJaJIKA IPOTrpaMM

24 CnoXHOCTb BBIYMCIIEHUN 1

25 [Torck mpoCTHIX YKCelN B 33JaHHOM JIHana3oHe ¢ IOMOIIBIO alTOPUTMA «pelIeTo DpaTocheHar 1

26 [IpakTudeckas padora o Teme "TIorCK MPOCTHIX YUCEI B 3aJaHHOM Juarna3oHe” 1

27 MHoropa3psiIHbIC Ieble Yuciia, 3aa9u JTUHHON apupMETHKH 1

28 [IpakTuueckas pabora o Teme "Peanu3anus BEIYUCICHUI ¢ MHOTOPA3psAIHBIME YHCIaMu" 1

29 CrnoBapu (accollMaTUBHBIE MacCUBBI, 0TOOpakeHus ). XauI-radbauisl. [loctpoenue andaBuTHO- 1
YaCTOTHOTO CJIOBAps AJIs 3aJaHHOTO TEKCTa

30 [Tpaktuyeckas pabora no reme "[loctpoeHue andaBUTHO-4YACTOTHOTO CIOBApPS I 33aHHOTO 1
TekcTa"

31 AHanu3 TEKCTa Ha €CTECTBEHHOM s3bIKE. BbleneHue nocienopareabHOCTEN 110 H1a0JI0HY . 1
Perynsipuslie BepaskeHust. HaCTOTHBIN aHANIU3

32 ITpakTrueckas padota mo Teme "AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33 Crexu. AHaIM3 MPaBHIBHOCTH CKOOOYHOTO BBIPAKEHHUS

34 Brruucnenue apudMeTnieckoro BhIpaKeHUs, 3alIMCAHHOTO B IOCTHUKCHOM Gopme

35 [TpakTrueckas pabota no Teme "Bpruncienne apupmMeTHIecKOro BbIpaKeHusl, 3al1MCaHHOTO B 1
noctduxcHou popme"

36 Ouepenu. Vicnionp3oBanue odepeny A BpeMEHHOTO XpaHEHUS TaHHBIX

37 [TpakTnyeckas pabdora no teme "Mcnonap3zoBanue oyepean”

38 HepeBbs. Peannsanus gepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBormuHbIe (OMHAPHBIE) IePEBBHSI. 1
[Toctpoenue aepeBa A 3aJaHHOTO apU(PMETHUECKOTO BbIPAXKEHUS

39 [TpakTuyeckas pabdora no teme "Vcnoap3oBaHue 1€pPEBbEB Il BEIYUCICHUS apU(PMETHIECKUX 1



BbIpaXEHUI"

40 PexypcuBHBIC anropuTMBI 00X0/1a epeBa. Mcronp30BaHme cTeKa U ouepean i 00xoma qepesa

41 PexypcuBHbIe anroputMel 00xoza aepeBa. Vcnoab3oBaHue cTeka U odepenu s 00Xxo/1a 1epeBa

42 Anroputmsl Ha Tpadax. [TocTpoeHrne MUHUMAIFHOT'O OCTOBHOTO JIEPEBa B3BELIEHHOTO CBA3HOTO 1
HEOPHEHTUPOBAHHOTO rpada

43 O6xox rpada B rimyouny. O6xox rpada B IIUpUHY

44 KommuecTBo paznuyHbIX MyTel MKy BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOTO Tpada

45 Anroput™m JIefKCTpHI.

46 [IpakTuueckast pabora o Teme "BrluncieHre AIHHBI KpaTYalIIero MyTH MEX/Ty BepIInHAMH 1
rpada (asroputm JlelikcTpsr)"

47 AnroputMm Dnolina—Y opiraia 1

48 3anauu, pemaemMpie ¢ TOMOIIBIO JHUHAMUYECKOTO MPOTPAMMHUPOBAHUS: BEIYUCICHHE PEKYPCUBHBIX 1
byHKIHA

49 [TpakTideckast pabota mo Teme "BbIduciaeHe peKypCUBHBIX (DYHKINN C TIOMOIIBIO 1
JUHAMHYECKOIr0 IporpaMMupoBasus”

50 3anauu, peraeMble ¢ TOMOMIIbIO JMHAMUYECKOTO MPOTrPAMMUPOBAHHUS: TIOJCUET KOJINYECTBA 1
BapHaHTOB

51 [Tpaktuyeckas padora mo reme "[loncuér KommvecTBa BAPHAHTOB ¢ TOMOIIBIO JHHAMUYECKOTO 1
MporpaMMupoBaHus"

52 3amauu, pemaemMple ¢ MOMOIIBIO JUHAMUYECKOTO MMPOTPaMMHUPOBAHMUS: 3a]]a9l ONTHMH3ALNN 1

53 [TonsiTre o mapaaurMax nporpaMMmupoBanusi. O030p SA3BIKOB MPOTPAMMUPOBAHUS 1

o4 [TonsiTHE 00 OOBEKTHO-OPHEHTUPOBAHHOM ITPOTPAMMHPOBAHUHT 1

55 OO0bexThl U Ki1acchl. CBOMCTBA U METOIbI 0OBEKTOB 1

56 OOBbEKTHO-OpUEHTUPOBAHHBIN aHAIIN3 1

57 [TpakTiueckas pabota no Teme "lMcnonap30BaHuE TOTOBBIX KJIACCOB B porpamme” 1

58 Pa3zpaboTka nporpamMmm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a 1

59 [Tpaktuyeckas pabdora "PazpaboTka MpoCTOI MporpaMmbl C UCIOIb30BaHUEM KJ1acCOB" 1



WNukancymsuus. [Ipaktiuueckas padota mo teme "Pa3zpaboTka kiacca, HCIOIb3YIOIIEro

60 | 1
MHKAICYJIALNIO

61 Hacnenosanue. [lomumopdusm 1

62 [TpakTuueckas padota mo Teme "Pa3zpaboTka nepapxuu Kiaccon" 1

63 Cpensl ObICTpOIi pa3paboTku mporpamm. [IpoexktupoBanue nHTepdeiica noap30BaTeNs 1

64 [TpoexTupoBanue nHTEpPEiica Moab30BaTEIS 1

65 Hcnonp30BaHre TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB IS TOCTPOSHHS HHTEepdeiica 1

66 [TpakTrueckas padota mo Teme "PazpaboTka mporpammsl ¢ rpapudeckuM uHTepdericom” 1

67 N3yuenHne BTOPOro sA3bIKa MPOrpaMMUPOBAHUS 1

68 N3yuenne BTOPOro si3bIka MporpaMMHAPOBaHUS 1

69 OTansl KOMIIBIOTEPHO-MAaTEMAaTHIECKOTO MOICTTMPOBAHUS 1

70 Juckperusaiys mpu MaTeMaTHYeCKOM MOJEITUPOBAHUN HEMPEPHIBHBIX MTPOIIECCOB. 1
MoaenupoBaHie ABUKECHUS

71 [TpakTrueckas padota nmo Teme "MoeaupoBaHue IBKCHUS" 1

7 MopenupoBanue 6uoniornueckux cucrem. [Ipakruueckas padota nmo treme "MonenupoBaHue 1
OMOJIOTHYECKUX cUCTEM"

73 Marematuuyeckue MOJIENH B SKOHOMUKE. BrIuuciuTenbHbie IKCIEPUMEHTHI ¢ MOJIEIISIMU 1

74 BepostHoctHbIe Moaenu. [IpakTuueckast pabora o Teme "MIMuTanimoHHOE MOAECTUPOBAHUE C 1
nomotibio Metosia Monte-Kapio"

75 KomnbsroTepHOE MOJIETUPOBAaHUE CUCTEM YIIPABICHUS

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabmunble (pensSIOHHBIE) Oa3bl JAHHBIX

78 [Touck, copTupoBKa U PUIBTpALMs] JaHHBIX. 3aIIPOCHI HA BRIOOPKY JaHHBIX. 3aMPOCHI C 1
napaMmeTpamu. BeraucisieMble mosis B 3ampocax

79 [TpakTideckas pabora mo Teme "Pabota ¢ roroBoii 6a30ii JaHHBIX" 1

80 MmuoroTabnuunbie 0a3bl 1aHHBIX. THUITBI cBs3el Mex Ty Ta0numamu. BaenrHuii kitrod. LlenoctHocTh 1

0a3bl JaHHBIX



81 [IpakTudeckas padora no teme "Pa3padoTka MHOTOTAaOIUYHON 6a3bl JAHHBIX" 1
82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX 1
83 [IpakTudeckas pabora o Teme "3anmpockl K MHOTOTA0IMYHOM 0aze JaHHBIX" 1
84 SA3b1k ynpaBnenust faHHbiMA SQL 1
85 [IpakTrueckas padota mo Teme "YnpaBiieHHE TaHHBIMU C TTOMOIIBIO si3bika SQL" 1
86 Hepemnsiunonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBbI 1
87 HNHTepHEeT-IpHIIOKEHUS 1
88 [IoHsATHE O CEpBEPHOM M KIIMEHTCKON 4acTAX calTa. TeXHOJIOTHs «KJIMEHT — CepBep», €€ 1
JOCTOWHCTBA U HEIOCTATKU
89 OcHosbl si3p1ka HTML 1
90 [IpakTudeckas padora o teme "Co3anue TeKCTOBOK BeO-cTpaHHIIBI" 1
91 OcHosbl si3p1ka HTML 1
92 OcHogsl s3p1ka HTML 1
93 [TpakTrueckas pabota nmo Teme "CoznaHue BeO-CTPaHUILIBI, BKITIOYAOIIEH MYyJIbTUMEIUNHBIC 1
00BEKTHI (PUCYHKH, 3BYKOBbIE JaHHBIE, BUEO0)"
94 OcHoBBI KacKkagHbIX Tabswi ctuieit (CSS) 1
95 [MpakTudeckas padora o teme "OdopmiieHHE CTPaHUIIBI C TOMOIIBIO KACKaIHBIX Ta0JIUIl CTHIICH" 1
96 Cuenapum Ha s3b1Ke JavaScript 1
97 Cuenapuu Ha si3bike JavaScript 1
98 ®opmbl Ha BEO-CTpaHUIIE 1
99 [TpakTudeckas padora o Teme "O6paboTka TaHHBIX (hopMm" 1
100 Pa3merenue Be6-caliToB. Ycimyra XocTHHra. 3arpyska (aiiaoB Ha callT 1
101 Kanpuposanue. Mcnpasnenue nepcrnektussl. I 'ncrorpamma. Koppekius ypoBHeE#, KOppEKIHs 1
nBeta. ObeciBeurBaHUE LIBETHBIX U300pakeHUI
102 BBo n300pakeHmii ¢ UCTIOIB30BAHUEM PA3TUYHBIX ITU(GPOBBIX yCTpoiicTB. [IpakTudeckas padora 1

o teme "O6padoTka udpoBeIx potorpadpuit”




Perymis. Pabota ¢ o6mactsamu. @unsTpsl. [Ipaktudeckas padora no treme "Peryus nndpoBbix

103 dbotorpadpuii" 1
104 MHorocnoitasie n3o0paxenus. TekcroBbie ciou. Macka cnos. Kananel. CoxpaHeHue BbIICICHHOM 1
obnactu
105 [TpakTrueckas padota mo Teme "MHOrocIolHbIE N300pakeHUs " 1
106 [ToxroroBka mimocTpatyii s Bed-caiiToB. [IpakTiueckas paboTa mmo teme "AHUMHUPOBaHHBIE 1
n300paxeHus"
107 BekropHnas rpaduka. Bekropuzanus pacTpoBBIX H300paKeHHIMA 1
108 [IpakTuueckas pabora o Teme "BekTopHas rpaduka’ 1
109 [TpuHIIUTIBI TOCTPOCHUS M PEIAKTHPOBAHUS TPEXMEPHBIX MOJIEIICH 1
110 [TpakTrueckas padota mo Teme "Co3naHue MPOCTHIX TPEXMEPHBIX MoIeeh" 1
111 Cerounblie Moaenu. Marepuassl 1
112 [TpakTuueckas padora mo teme "Cerounbie Mmoaenu" 1
113 MonenupoBaHue UICTOYHUKOB ocBelleHus. Kamepsl 1
114 [IpakTnueckas padora mo teme "Penaepunr" 1
115 AnnutuBHbIe TeXHOJ0ruM (3D-nipuHTEpHI) 1
116 [TonsiTre 0 BUPTYaJIbHOI pEalIbHOCTH U TOTIOJTHEHHOHN peaibHOCTH 1
117 PesepBHOE Bpems 1
118 PezepBHOE Bpems 1
119 PesepBHOe Bpems 1
120 Pe3epBHOE Bpems 1
121 PesepBHOe Bpems 1
122 Pe3epBHOE Bpems 1
123 Pe3epBHOE Bpems 1
124 PesepBHOe Bpemst 1
125 PesepsHoe Bpems 1



126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE BpeMs 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOoe Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOe Bpems 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kona
NMPoBePSIEMOro
TpeOoBaHUs

1.

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

3namo (nonumams)

[TonrmaHue OCHOBHBIX HPUHLHMIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB; TEHICHIIUN
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHHE HaBBIKAMHU PabOTHI C
OTEPAIIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
ofOecrieueHus s pemieHus y4eOHBIX 3aJad M0  BHIOpaHHOM

crHenualIn3anuu

Hanynaue HpeI[CTaBJ'ICHI/Iﬁ o 0a30BBIX INpUHOUIIaAX OpraHu3alvi H

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEl

[ToHMMaHNe OCHOBHBIX IPHUHIMIIOB JUCKPETH3ALUH PA3IUYHBIX BHUJIOB
uHpopMaun

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuu (3alHUCh YHCEN B TMO3UIMOHHONW CHCTEME CYHCICHHS,
JETTMMOCTD LIEJIbIX YUCENT; HaXOXK/IEHHE BCEX MPOCTHIX YKMCEN B 33aHHOM
auana3oHe; 00paboTKa MHOTOPa3psAHBIX —HENbIX YWCEN; aHaJH3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

3HaHue (yHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CpEICTB
cpensl pa3paboTKu
Bnanenne OCHOBHBIMH CBEINCHHMSIMU O 0a3aX HaHHBIX, UX CTPYKTYpE,

CpEJCTBAX CO3JaHus U pabOThl C HUMU

ITonnMaHue BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3JIMYHbIX O0OJACTSAX; HaJIM4uWe NpeJCTaBIeHUNH 00
UCMOJb30BaHUU  HWH(POPMALIMOHHBIX  TEXHOJIOTMH B pa3IMYHbIX

npodecCHOHATBHBIX chepax

BiiageHue TEOpEeTHYECKUMM ammapaTroM, I103BOJIAIOLIMM OCYILECTBIATh
IIPEACTABICHUE 3aJJaHHOI0 HATYpPalbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMaxX
CUMCIICHHS; BBIINOJHATh IpeoOpa3oBaHMsl JIOTMUECKHUX BBIPAXKEHU,
UCIOJIb3YSl 3aKOHBI anreOpbl JIOTMKU; ONpeAeNsTh KpaTdyaliuid MyTh BO
B3BELICHHOM rIpade M KOJMYECTBO MyTed MexXJIy BeplIMHAMU

OPUCHTHUPOBAHHOI'O aTUKIMYCCKOI'O rpa(ba




2.1

Ymemo

YMeHHe HCIosb30BaTh KOMIBIOTEPHO-MAaTEMaTHYECKUE MOJIENIH Ul
aHanmu3a 00BEKTOB U MPOLECCOB: (POPMYJIUPOBATh LI€Ib MOJECIUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJ€ MOJECIMPOBAHMS;
OLICHMBATh aJIEKBATHOCTh MOJICNA MOJCIHPYEMOMY OOBEKTY WIH

mponecCy; NpeACTaBIAThE PE3YJIbTAaThl MOACIUPOBAHNA B HAIJIAIAHOM BHUC

2.2

2.3

YMeHne KiIacCUUIMPOBATH OCHOBHBIC 3alaud  aHajih3a JIaHHBIX
(IpOrHO3UpPOBaHHUE, Kaccupukanusi, KJIaCTepH3aIIHs, aHam3
OTKJIOHEHWH); TOHMMAaTh TOCJIEIOBATEIILHOCTh PEIICHUs 3a7ad aHallnu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUYMCTKA U OIICHKA KaYeCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOGHHME MOJEIH, TNpeoOpa3oBaHUE JIAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPHIPCTALIUA PE3YyJIbTATOB

YMmenue onpenenats UHPOPMAITMOHHBIN 00bEM TEKCTOBBIX, T'paduIecKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX ITapaMeTpax AUCKPETH3alun. Y MEHHE
ONpEeNeNsATh CPEJHIOI CKOPOCTh T€pelayd  JIaHHBIX, OlLIEHUBATh
W3MCHEHHE BPEMCHH Iepelladydl TpU HW3MEHEHHH WH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

2.4

2.5

2.6

VYmMmenue CTPOUTL KO/, 06CCHC‘II/IB3IOH_II/II\;1 HAaMMCHBIIYIO BO3MOXKHYIO

CPCIAHIOK NJINHY COO6H.[CHI/I5I IpH HM3BECTHOM YacTOTE CUMBOJIOB

YMeHHe HUCHoNb30BaTh MPHU PEIICHWH 3a7ad CBOWCTBA MO3UIIMOHHON
3alHUCH YHCEN, AITOPUTMBI TOCTPOEHUS 3alMCH YUCIA B TO3UIIMOHHOM
CHUCTEME CUMCJICHUS C 3aJaHHBIM OCHOBaHUEM M TIOCTPOCHUS 4HUCa IO
CTpOKE, cojepxKalllell 3aluch 3TOr0 4YHciIa B TMO3UIMOHHOW CHCTEME
CUMCIICHHS C  33JIaHHBIM  OCHOBaHHEM; YMEHHUE  BBINOJHATH

apI/Iq)MeTI/I‘leCKI/IC Oo1Iepanru B IIO3UIUOHHBIX CUCTEMAX CHHUCIICHUA

YMeHHe CTpPOUTh JIOTUYECKOE BBIPAKEHHWE B JU3IBIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopmMax 1O 3aJaHHOW  Talnwuie
UCTUHHOCTH; HWCCJIEIOBaTh 00JacTh WCTHUHHOCTH  BBICKA3bIBAHMSI,

COACPKaAIICTO TEPCMCHHBIC; PCIIATL HECCIIOXKHBIC JIOTUICCKHUEC YPABHCHUS

2.7

2.8

YMeHue pemarh ajlropuTMUYECKUE 3aJauM, CBSI3aHHBIE C AHATU30M
rpagoB (3aJaud MOCTPOCHMS ONTHUMAJIbHOIO IMYTH MEXIYy BepIIMHAMHU
rpada, onpeaeseH!s] KOJIMYeCTBa Pa3IMUHBIX MyTeH MeXy BepLIMHAMU

OPUEHTHPOBAHHOTO AIMKINYECKOT0 rpada)

YMeHHE UCIIOIB30BATh AEPEBb IIPU AHAINU3E U NMIOCTPOCHUU KOJIOB U IS
NpeCTaBiIeHUs apu(METHUECKUX BBIPOKEHHUH, TPU pEIICHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHE CTPOHUTH JAECPEBO WIPBHI IO 33aJaHHOMY
ITOPUTMY; Pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

VYmenue AHAJIM3UPOBATh aAJ'OPUTMBI C  HCIIOJB30BaHUEM Ta6J'II/II_[
TPaCCUPOBKH; OIPCACIIATH 0e3 HCIOJIb30BaHUs KOMIIBIOTEpA PE3YyJIbTAaThbl
BBITIOJITHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOIINUX HUKJIbI, BETBJICHUA U

noarnporpamMmsal, IMpv 3alaHHbIX UCXOJHBIX JaHHBIX

2.10

211

2.12

YMeHue omnpenenarth CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYyMMMPOBAHHUE 3JIEMEHTOB MAcCHBA, COPTUPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOWUCK) U TMPUBOAUTH IPUMEPHI

HECKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJId pEIICHUSA O,Z[HOP'I 3aJa4du

Brnanenue yHUBEpCATbHBIM — S3BIKOM IPOTPAMMHPOBAHUS  BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 0a30BbIX
TUTAX JIaHHBIX U CTPYKTYypax JaHHBIX; YMEHHUE UCIOJIb30BAaTh OCHOBHBIC
VOpaBIsOIME  KOHCTPYKUMH;  YMEHHE  OCYIIECTBISATh  aHalu3
MPEIOKECHHOW ~ TPOTpaMMBbl:  ONPEACNATh  PE3yJbTaThl  PabOTHI
MpOrpamMMBbl MPHU 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEAENsATh, MPH KaKUX
HCXOJIHBIX JIAHHBIX BO3MOXKHO TIOJIyYEHHE YKa3aHHBIX pPeE3yJIbTaTOB;
BBISIBIIATH JIaHHBIC, KOTOPHIE MOTYT MPUBECTH K OIIMOKE B paboTe
MIPOTPaMMBbI; dbopMyIupoBaTh  MPEUIOKEHUS  T0  YIYUIICHHUIO

IIPOrPaMMHOT0 KO/1a

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM Ui M3Y4YEHHs  SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBbI 0OPAOOTKU YKCEN, YUCIOBBIX MOCIEI0BATEILHOCTEN
U MacCHUBOB: IpEJACTaBIE€HUME YHUClIa B BUIe Habopa MPOCTHIX
COMHOJKUTENICH; HaxOXJIEeHHUE MAaKCUMaJIbHOM (MHHHMMAIbHOM) LHUQPHI
HaTYpaJIbHOT'O YKCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBaHHUEM,
He mpeBblmaonM 10; BbUucIeHHEe O00O0OMIEHHBIX XapaKTEPHCTUK
3JIEMEHTOB MacCHMBa WJIM YMCJIOBOM IOCIEA0BAaTEIbHOCTH (CYMMBI,
IOPOM3BEACHUS  CPEJHEro  apu(pMETUYECKOro, MHUHMMAIbHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCMOJb30BaTh B NPOTrpaMMax [JaHHbIE pa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMala3oH UX BO3MOXHBIX 3HAYEHUH, NPUMEHSTH IpU
pelIeHNnH 3a7ady CTPYKTYPhl JaHHBIX (CIHUCKH, CIIOBapH, CTEKH, OYEpEeH,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOrPaMMbI JUIS
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; HCHOJb30BATH MPU
pa3paboTKe mporpaMm OMOJIMOTEKH TOANPOTPaMM; YMEHHE MCIIOIh30BaTh

CpEJCTBA OTJIAJKH POrpaMM B Cpesie POrpaMMHUPOBAHHUS

2.13

YMmenune HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/IHI)I JJIA aHaJIn3a,

MPEIICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIFOYAs BHIOOP ONMTHMAILHOTO



2.14

pelieHus, moadop JUHUM TpEHa, pelleHHe 3aJad MPOrHO3MPOBAHMUS);
YMEHHE HCIOJIb30BaTh TaOJIM4YHble (PENSIUOHHbIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BbIBATH JMYHOE HH()OPMAIMOHHOE IMPOCTPAHCTBO C
UCTIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(POBBIX  TEXHOJOTHIA;
NOHMMAaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yciyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
ITO HTH®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COEePKAHUS
[Mudposast rpaMOTHOCTH
OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJorui. [lapannensHbie

BBIYMCIICHN. MHOronpoueccopHsle cucteMsl. Pactipenenénusie

BBIYHUCIINTCIBHBIC CUCTEMBI U 06pa60TKa 0OIBIINX JaHHBIX

1.2

1.3

[TpyHIMIIBI TOCTPOCHHSI W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mporokosbl. Cerb HWMHrepHer. Anpecanuss B cetd MHTepHeT.
ITpotokonsr creka TCP/IP. Cucrema momennsix umEéH. Pasnencuue IP-cetn Ha

HOJICETH C IIOMOULIBIO MACOK MOJCETEN
@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMNIBI pa3MenieHus U

MMEHOBaHMs (alioB B JoiroBpeMeHHOM mamstu. [laGnoHbl ans omucaHus

rpymi (daitios

1.4

CKOpOCTb nepeaadun JaHHBIX. 3aBUCHMOCTD BpEMCHU nepeaayun oT

I/IH(l)OpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

1.6

[udpoBanue nanHbix. CHUMMeETpUYHbIE U HecuMMeTpuuHble mudpsl. [ndps

npoctoii 3amenbl. [Iudp Llesaps. [ludp Bmwkenepa. Anroputm mmumdppoBaHus
RSA

Kopapbl, no3Bosisironie 00Hapy>KUBaTh U UCIPABIIATH OLIMOKH, BO3HUKAIOIINE IPU
nepenade qaHHbIX. Paccrosnue Xammunra. Koguposanue ¢ moBTopeHHEM OUTOB.

Kol XoMmMmuHra

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

2.2

JlBouuHoe  KogupoBaHue. PaBHOMepHBIE M HEPaBHOMEPHBIE  KOJIbI.
JlexonupoBaHue COOOIIECHUMN, 3alTMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [loctpoeHue 0AHO3HAYHO NEKOAUPYEMBIX KOAOB C MOMOIIBIO
nepeBa

Teopernueckne mnOAXOJIbl K OLEHKE KoimudecTBa HHpopManuu. EauHuie!
u3MepeHus: KosuuyectBa HMHQopManuu. AJpaBUTHBIM MOAXOJI K OICHKE
Kojim4yecTBa WHQOpManuu. 3aKoH aaauTUBHOCTH uHMopmanuu. Dopmyna

Xaptau. Mapopmanus u BepostHocTs. Popmyna [llenHoHa

2.3

Cucrempl cumucienus. Pa3BépHyTas 3amuch ILeIbIX W JPOOHBIX YHUCENI B
MIO3ULMOHHON cucteme cuncieHus. CBOMCTBAa MO3MIMOHHOM 3alUCH 4YMCIA:
KOJINYECTBO LU(P B 3alUCH, IPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMbI
CUMCIIEHUsI. AJITOPUTM NIEPEBOAA LIEJIOr0 YKciaa U3 P-MuHOM cUCTEMbI CUMCICHUS

B JIECATHUYHYIO. AJITOPUTM IEpeBoJa KOHEUHON P-u4HON ApoOu B NECATUUYHYIO.



AJropuT™ MepeBojia LENOro Yucia U3 JAECATUYHOW CHUCTEMBbl CUUCIEHUS B P-
nunyto. IlepeBon KoHeUHOUN JmecATHUYHON apodu B P-munyro. J[BomuHas,
BOCBMEpUYHAs U HIECTHAAIATEpUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXKIY HUMHU.

Apudmernieckre onepanuy B MO3UIMOHHBIX CHCTEMaX CUHUCICHUS

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHASA CUCTCMA CUUCIICHUA. I[BOI/I‘-IHO-ILCCSITI/I‘IHB,SI CHUCTEMA

CUHCIICHUA

2.5

2.6

Komuposanue tekcroB. Koguposka ASCII. OnnoGaiitHbie kKoaupoBku. CTanaapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHpOpManmoHHOTO 00BEMA

TEKCTOBBIX COOOILIEHHUI

KonupoBanue nzobpakennii. Onenka nHGOpMamoHHOTO 00BbEMa rpaPuIeCKUX
JAHHBIX TPU 3aJIaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUpOBaHMs 1BeTa. [[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka MHPOPMAITMOHHOTO O0BEMA 3BYKOBBIX

AAaHHBIX IPH 3aJaHHBIX YaCTOTC JUCKPCTU3ATUUN U PA3PAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTHe BBICKa3bIBaHUS. BpICKa3biBaTeNbHbIE (HOPMBI
(npeaukatsl). KBaHTOpHI CyIIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlornyeckue omnepanuu. Tabmuibl HCTUHHOCTH. Jlormdeckue BBIPAKEHHUS.
Jlormueckue ToxecTBa. Jlornueckue onepanyy U ornepanuy HaJl MHOKECTBAMHU.
3akoHBl anreOphl JIOTUKW. OKBHUBAJCHTHBIE MPEOOpa3OBaHUs JIOTHUECKUX
BbIpa)XeHMI. JIornueckue ypaBHEHUsI U CUCTEMbl ypPaBHEHUI.

Jlornueckne (yHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(GYHKIHH OT KOJMYECTBA apTyMEHTOB.

Kanonnyeckue (hOpMBbI TOTUIECKUX BBIPAKCHHUIA

2.8

COBCpHIGHHI:IG JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC  HOPMAJbHLBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6JII/III€ UCTUHHOCTHU

2.9

2.10

Jlornueckue oaneMeHTHl B cocraBe KoMmmbrotepa. Tpurrep. Cymmarop.
MHoropa3psasbiii cymmarop. [loctpoeHue cxem Ha JOrMYECKHX 3JIEMEHTax Io
33JJaHHOMY JIOTMYECKOMY BBIPQXKCHMIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10

JIOTHYSCKOH CXeMe

Mopenu u wmonenupoBanue. lLlenu monenupoBaHusi. AJEKBATHOCTbh MOJEIU
MOJIETUPYEMOMY OOBEKTY WM nporeccy. dopManu3aus IpUKIaJHbIX 3a/1a4.
[IpeacraBnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJE, YIOOHOM JJISI BOCTIPUSITHS

yenoBekoM. ['paduueckoe npencraBieHre JaHHbBIX (CXeMBbl, TaOIHUIIbI, FpaduKn).

2.11

[IpeacraBnenue 1enbIX 4YHCEN B TNaMsATH KommbloTepa. OrpaHUYeHHOCTh
JUana3oHa 4YHcell NpU OrpaHUYEHUU KoiudecTtBa paspsaoB. llepenonHenue
pa3psaHoi ceTku. be33HakoBble M 3HAKOBBIE TaHHBIE. 3HAKOBBINM OUT. JIBOMYHBIH
JOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCET.

[ToGutoBbIe JOrMueckue onepanuu. Jlormdeckwii, apupMeTHUECKUH U

nuknuyecknii  casuru. lludpoBanue ¢ momompl0 MOOUTOBOM  omepanuu



«uckirouaromiee UJIN»

2.12

HpeHCTaBHeHI/IC BCIHICCTBCHHBIX YHUCCII B MaMATHU KOMIIBIOTCPA. 3Haqa1ua51 4acCTb
u IOpsAOOK 4YHCIIA. I[I/IaHaSOH 3HAYCHHI BCHICCTBCHHBIX YHCCII. HpO6HeMBI
XpaHCHUS BCIICCTBCHHBIX YHUCCII, CBA3AHHBIC C OI'PAHHYCHUCM KOJIIMYCCTBA
paspAaaoB. Brmonnenue OHepaI_II/Iﬁ C BCHICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIInOoK IIPpU BBIYUCIICHUAX

2.13

I'padpl. OcnoBHble moHATHA. Buasl rpados. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpHll CMEXKHOCTH, BECOBBIX MAaTpHI], CIIUCKOB CMEXHOCTH. Pemenune
ANTOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHne
ONTUMAJIFHOTO TYTH MEXAy BeplIiMHamMH rpacda, OompeneseHHe KOJIMYecTBa

Pa3IINIHBIX HyTGfI MCKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O0 AIUKIMYCCKOI'O

rpada)

2.14

2.15

HepeBbs. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAXCHUN B BUE JepeBa. Mcmomb3oBaHHe
rpadoB U JIEPEBHEB MIPH OMMHMCAHUH OOBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUPA

JIMCKpETHBIE UTPBI IBYyX UTPOKOB C TMONHON nHpopmanueit. [loctpoeHue nepea
nepebopa BapUaAHTOB, OMNHCAHUE CTPATeTMH UIPhl B TaOIUYHOW Qopme.

BrIArpsIlHbIe ¥ IPOUTPHILIHBIE TO3ULUN. BBIMTPHIIIHBIE CTPATETUH

2.16

3.1

3.2

3.3

CpenctBa  HWCKYCCTBEHHOTO — WHTeIUIeKTa. MpeHTudukamwss W TOHCK
n300pakeHmid, pacro3HaBanue Jull. Vcnoiap3oBaHWE METOIOB MCKYCCTBEHHOTO
MHTEIJUICKTa B 00YYaIONIMX cUcTeMax. Vcroib30BaHuE METO0B UCKYCCTBEHHOTO

MHTeJJIeKTa B poboToTexHuke. utepuet Bemeid. Heiiponusie cetu
AJTOpPUTMBI U IPOTPAMMUPOBAHHE

CDOpMaJ'II/ISaI_[I/IH IIOHATHA aJIrOpHUTMA. Mamuna TbIOpI/IHl"a KaK YHUBCPCAJIbHAA

MOJIEIb BBIYUCIIEHUN

OneHka CIOXKHOCTH BbIUMCICHHH. Bpems paboTel 1 00BEM HCIONB3yEeMOit
mamMsiTd, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cnoxkHocTd. IlepeGopHbie amroputmsl. IlpuMepbl pa3TUYHBIX AITOPUTMOB
pelIeHns OHOM 3a1a4u, KOTOPbIE UMEIOT Pa3IN4HYIO CI0KHOCTh

OmnpeneneHre BO3MOXKHBIX pE3yJbTaTOB pPAaOOThl MPOCTEHIIMX aJTOPUTMOB
YOPaBJIEHUS HCHOJHUTENSIMU W BBIYMCIUTENBHBIX anroputMoB. OmnpereneHue

MCXOJHBIX TaHHBIX, IPU KOTOPHIX allTOPUTM MOXKET 1aTh TPEOyEeMBbIi pe3ybTar

3.4

AJ'IFOpI/ITMI)I O6pa6OTKI/I HaTypaJbHBIX YHUCECII, 3allMCAHHBIX B ITO3MIIHMOHHBIX
CHCTeMaxX CYHCICHHSA: pa3OMeHHe 3aliCH YHCIa Ha OTACIbHBIE IHQPHI,
HAXOXJEHHE CYMMBbl W TPOM3BEINCHHS LUQp, HAXOXKICHHE MaKCHMAIbHON

(MUHUMAIBLHOM ) IU(PHI.




3.5

3.6

3.7

3.8

[IpenacraBnenne umcina B BUAe HaOOpa MTPOCTHIX COMHOXHUTENICH. AJTOPUTM
OBICTPOTO BO3BENIEHUS B cTeneHb. [lorck MpoCThIX YKcen B 3aJaHHOM JIHana3oHe

C IIOMOIIBIO AITOPUTMA «PeleTo DpaTrocheHar
MHoropaspsiIHbIe Leble YUCia, 3aa491 JITUHHON apuMeTuKN

SI3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
[IEJIOUNCIIEHHBIC, BELIECTBEHHBIC, CHMBOJIbHBIC, JIOTHYeCKHEe. BerBneHwus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{uKiibl mo nepeMeHHOM.

OO6paboTka NaHHBIX, XpaHAIUXCS B (aitiax. TexcToBble W ABOMYHBIC (DAMIIBI.
daiinoBbie nepeMeHHbIe ((aitnoBbie ykazarenun). Utenue u3 (aiina. 3amnuce B
daiin.

Pa3zbuenue 3agaun Ha moazagauu. [lognporpammer (poeAypsl U GYHKIIH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJHUOTEKH A3bIKA IMporpaMMupOBaHus

Pexypcus. PexkypcuBHble mponeaypsl u pynHkuuu. Mcmonp3oBaHue creka ais

OopraHu3anuu p€KyYpCHBHBIX BbI3OBOB

Yucnennsle MeToasl. ToyHoe M mpubamkE€HHOE pemeHus 3aaadu. YuciaeHHoe
peleHre ypaBHEHHI C MOMOIIbI0 Toj0opa mapamerpa. UHMCIEHHBIE METOJbI
pelleHns ypaBHEHMH: MeToja TIepedopa, METOJ IOJIOBUHHOTO JICTECHHUS.
[TpubnnxEHHOE BBHIYMCIEHUE JJIMH KpUBBIX. Bhlumcienue momaznei ¢uryp c
MIOMOILIbI0 YMCIECHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METO Tpameuui).
[Monck wmakcumyma (MUHUMYMa) QYHKIUH OJHOW IEPEeMEHHOH MeETOJ0M

IIOJIOBHHHOT'O ACIICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHbIE — (QYHKIHMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS ISl 00paOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBJICHUI CHMBOJA B CTpPOKE,
pa3bueHne CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAM, MOUCK MOJCTPOKHU
BHYTPH JAHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MNOACTPOKM Ha JPYTyI CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOPOM aiihaBHUTE, YIAOBIETBOPSIONIUX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel W TOCNEAOBATEIBHOCTH  4YHceld. Bpruucienne  0000MEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIEI0BATEIHHOCTH
(CyMMBI, TIPOM3BEACHHS, CPEIHEr0 apu(PMETHIESCKOr0, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YJIOBJICTBOPSIIOIINX
3aJaHHOMY YCJIOBHIO). JIMHEHHBI TOWCK 3aJaHHOTO 3HAYEHHs B MACCHBE.
AJTOpUTMBI Pa0bOTHI C JJIEMEHTAMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COPTHPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKHU
(MeTox TmMy3BIpbKa, METON BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTHUpOBKA
cnusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOUCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

JIBymMepHBIE MacCUBBI  (MaTpHIlbl). AJTOpUTMBI OOpPabOTKH  JIBYMEPHBIX
MAaCCHBOB: 3allOJIHEHHE JIBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJIaHHBIM
npaBujiaM, IHOUCK 3JICMCHTA B ABYMCPHOM MACCHUBEC, BBIYMCIICHHUC MAaKCUMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB JABYMCPHOI'O MaCCuBa

3.12

CnoBapu  (acCOMAaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  XOMI-TaOIUIBL

HOCTpOCHI/IC aJ'I(i)aBI/ITHO'LIaCTOTHOFO CJIOBaps JIA 3aJaHHOI'O TEKCTa

3.13

Creku. AHanu3 MpPaBUIBLHOCTH CKOOOYHOrO BBIpAKEHHs. BbluncieHue
apu(pMeTHYECKOro BhIpaXKEHHUs, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOIO XpaHEHUS! IaHHbIX

3.14

AnroputMmbl  Ha rpadax. IlocTpoeHne MHMHHMMaJIBHOTO OCTOBHOIO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHPOBAHHOTO Tpada. KommuecTBo pa3imuyHbIX

nyTel MEeXAy BEpIIMHAMHU OPHEHTHPOBAHHOTO AlUKIMYECKOTO Tpada. AIropuTM

JlerKcTphl

3.15

JlepeBbsi. Peannzanus nepeBa ¢ NMOMOIIBIO CCBIJIOYHBIX CTPYKTYp. J[BOMUHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE alropuT™MBbl 00xoza faepeBa. Mcnonas3oBanue creka u

ouepenu s 00Xo/a 1epena

3.16

3.17

JluHaMp4yeckoe NMporpaMMHUPOBAaHUE KaK METOJ PELICHUS 3a/1ad ¢ COXPAHEHUEM
IIPOMEXYTOUHBIX PE3yJbTaTOB. 3a7auu, pelIaeMble C MOMOILBIO JUHAMHYECKOTO
IIPOrpaMMHUPOBAHUS: BBIUUCIIEHUE PEKYPCUBHBIX (YHKIMH, OJICUET KOJIUYECTBA

BapUaHTOB, 3aJla4y OIITUMHU3AllKU

[Tonste 00 O0OBEKTHO-OPHUEHTUPOBAHHOM MpOrpaMmupoBaHuU. OOBEKTH U
kiaccel. CBoiCTBa U MeTOABl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAU3.
Pazpaborka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.

Wukarncynsimusi, Hacie0BaHue, MOJIUMOphu3m

WudopmanroHHbIe TEXHOIOTUU

4.1

4.2

Amnanus JaHHBIX. OcHOBHBIE 3ala4yi aHaJIM3a MAdaHHBIX! IIPOTrHO3HUPOBAHUC,
Kiaccuukanus, Kiacrepusalnus, aHanu3 oTkJIoHeHuil. IlocnenoBarenbHOCTH
peleHust 3a/1a4 aHaju3a JaHHBIX: cOOp MEePBUYHBIX JaHHbBIX, OYMCTKA M OIEHKa
KayecTBa JaHHBIX, BBIOOp M (WMJM) TOCTPOEHHE MOJENHU, Ipeodpa3oBaHUE
JAHHBIX, BU3YyaJlu3alMs JAaHHBIX, UHTEpHpeTanus pe3ynbTaToB. IIporpammHbie
cpeactBa u MHTepHeT-cepBUCHl Ui 00paOOTKM M MPEACTABICHHS JAaHHBIX.

Bbonbmine nanneie. MammaHoe 00yueHue
AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TaOMUIl. BblyMcIeHHue CyMMBl,
cpemHero  apuMeTHYecKOro, HawOoybmiero  (HAaMMCHBINETO)  3HAYCHUS

nuamna3oHa. Berumcnenue kodpduimeHTa KOppenslud IBYX pPSAIOB JaHHBIX.




4.3

4.4

[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. [loctpoeHue
rpadukoB ¢yHkiui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 MPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3allMU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

Juckperuzanuss HOpH  MaTeMaTHYeCKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaremaThuueckue MOJEIM B  OKOHOMHKE. BpluuciurenbHbIE
AKCIIEPUMEHTHI ¢ Mojensmu. OO0paboTka pe3yibTaToB AIKCIEpUMEHTa. Meton
HAaUMEHBIIMX KBaApaToB. OIEHKAa YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0OBEKTOB M TMpPOLECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH MO pe3yibTaram

OKCIICpUMCHTA

BepostHOCTHBIE MOJIEINH. Metonsl Mownre-Kapio. HNmurtammmonnoe

MojenupoBanue. CHCTEMBI MacCOBOTO 00OCITYKUBaHMUS

4.5

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTMnHEIX 00BekTax. Ilone, 3amuchk. Kmrou tabmunpel. Pabora ¢ roroBoi
0a30i naHHbIX. 3amosHeHne 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA M (UIbTpanUs
JaHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampochkl C  IapaMeTpamH.
Brruncisiemple nosist B 3anmpocax.

MHoroTtabnuuHble 0a3bl JaHHBIX. THIIBI CBsA3eH MexAy Tabiauiamu. BHenrHwmit

kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. Cpexncrtsa IOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS WCTOYHHKOB U odopmieHHs OuOIMorpadguuecKux

CCBIJIIOK



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Uadopmaruka (B 2 gacTax); 10 kmacc. yrmyonennoe o0ydenue [Tonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BMHOM. JlabopaTopus 3HaHMI»; AKIMOHEpHOE 001mecTBO «M3aaTenbeTBO
«IIpocsemenue»

» Undopmaruka (B 2 yactsx); 11 kiacc. yrnyonennoe o0ydenue [lonsiko
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHMI»; AKIMOHEpHOE 001ecTBO «M3aaTenbeTBO

«IIpocBenieHue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



