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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo wuHbopMaTtuke (yrIyOJEHHBIH YpOBEHb) Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON MPOTpaMMBbl CPETHETO
oOmero odpazoBanus, npeacrasieHHbix B ®I'OC COOQO, a takxe enepaabHO
paboueit mporpaMmbl BOCIIUTAHUS.

[Iporpamma mo wuHpopMaThke MAET MPEACTABICHHE O IENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCS CPEJICTBAMU
yueOHoro npeameta «MHpopmaTukay Ha yriiyOJIEHHOM YPOBHE, YCTaHABIUBACT
o0s3aTeNIbHOE IpeIMETHOE coJIep>KaHue, peaycMaTpuBaeT ero
CTPYKTYPUpPOBAHHE MO pasfenaM U TeMaM Kypca, OINpeAesaeT paclpe/eieHue
€ro mo kjaccam (rojaMm M3ydeHus ), Ja€T MPUMEPHOE paclpesiesieHne y4eOHbIX
4acoB MO TEMAaTUYECKUM pazlieJlaM Kypca U PEKOMEHIYyeMYHo (IPUMEPHYIO)
MOCJIEIOBATEIBbHOCTh ~ UX  H3YYEHUA C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaroImUXCH.

[Iporpamma 1o uHpOpMaTHUKE ONpenesieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU Yy4yeOHOro Marepuana s KaXJIOoro roja
U3Y4YeHHUS, B TOM 4YHUCJE JUISI COJEPNKATEIHHOTO HAIMOJIHEHHUS Pa3HOro BUJA
KOHTPOJISL  (MPOMEXYTOUHOM —aTTecTaliuu  OOyYaronuxcsi, BCEPOCCHUCKUX
IIPOBEPOYHBIX PabOT, TOCYAApPCTBEHHOM UTOrOBOM aTTecTanuu). [IporpamMmma mo
uH(pOpPMATHKE SBJIIETCS OCHOBOM JJII COCTaBJICHHUS aBTOPCKUX YUYCOHBIX
IpOrpamMM M Y4€OHUKOB, TOYPOUYHOTO TUIAHUPOBAHUSI KypCa YUUTEIIEM.

Nudopmartuka B cpeHeM o01ieM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MHGOPMATHKKA KaK HAYyYHOM JUCIMIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOXHOCTH aBTOMATHU3AINH
UH(OPMAITMOHHBIX MPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBbIC OOJACTH TMPUMEHEHUs] HMHPOPMATUKH, TIPEXKIE BCETO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COIIMAIIbHYIO cepy;

MEXAUCIIUIUIMHAPHBIN  XapakTep HMHPOPMATUKH U WHOOPMAITMOHHOU
NeSITeTLHOCTH.

Kypc undopmatuku 1j1st ypoBHS cpeaHero o01iero o0pa3oBaHust SBISIETCS
3aBEPIIAIOIIMM ITANlOM HEMPEPHIBHOM MOATOTOBKM OOYyYalOIIUXCS B 00JACTH
uHpOpMATUKA ¥ HMHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJIOTHUH,
omMpaeTcs Ha colepkaHue Kypca WH(DOpPMATUKHU YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi Y  ONBIT TIOCTOSHHOTO TPUMEHEHUs  HHGPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUM, Ja€T TEOPETUYECKOE  OCMBICICHUE,
UHTEPIPETALNIO U 0000IIIEHUE ITOTO OTBITA.

PesynbraThl  yriyOnE€HHOTO YpOBHA U3Y4YEHHS Y4eOHOro mpeameTa
«adopmarrukay OpPUEHTUPOBAHBI HA TMOJTYYECHHE KOMIIETEHTHOCTEH IS
nocyienyronein npohecCuoHaTbHOM JEeATEeIPHOCTH KaK B paMKax JIaHHOUN
MpPEAMETHONW 00JIaCTH, TaK U B CMEXHBIX C HeHl oOmactsx. OHU BKIIIOYAIOT B
ceost:

OBJIAJICHUE KITIOYEBHIMHU TMOHSATHUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeJAMETHas 00JacTh, PACIIO3HABAHUE COOTBETCTBYIOUIUX MM
MPU3HAKOB W B3aMMOCBS3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IHMYHbBIC
MOAXOAbl K HU3YYEHUIO SIBJICHHM, XapaKTEPHBIX I U3Yy4aeMOW NPEAMETHON
o0nacTy;



YMEHHME pellaTh THUIOBbIE NPAKTUYECKUE M TEOPETUUECKUE 3aJayuH,
XapaKTepHbIE ISl MCIOJb30BAHUS METOJOB M HMHCTPYMEHTapus JaHHOM
peaMeTHON 00J1acTH;

HaJu4Yue MpeACTaBICHUM O JaHHOW MPEIMETHOM 00JacTH KaK IIeJIOCTHOM
TeOpUH (COBOKYITHOCTH TEOPHI), OCHOBHBIX CBS3SX CO CMEXKHBIMU OOJIACTSIMHU
3HaHUMN.

B paMkax yTIIyOJIEHHOTO YPOBHSA M3y4YCHUS nHpopMaTHKU
oOecrieynBaeTcs 1ieJICHAIIpaBJICHHAS IMOJITOTOBKA 00yJarommXxcsl K
MPOJAOJKEHUIO o0Opa3oBaHUsI B OpTraHu3aIUsIX po¢eCcCHOHATILHOTO
o0pa3oBaHUsI IO  CIEHHAIBHOCTSAM, HEMOCPEJACTBEHHO  CBS3aHHBIM  C
MPPOBBIMK  TEXHOJOTHSIMH, TaKMM Kak IIporpaMMHasi  WHXKEHepus,
uH(opManoHHasi 0€3011acHOCTh, HH(GOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH,
MOOMJIBHBIE CHUCTEMbI W CETH, OOJIbIIME JaHHBIC M MAIIMHHOE OOYy4YeHHe,
MPOMBIIIJIEHHBIA WHTEPHET BEIEH, MCKYCCTBEHHBIH HMHTEIUIEKT, TEXHOJIOTHH
OCCIIPOBOIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJIOTHUHU, CHUCTEMBI
pacIpeieIEHHOT0 PEeecTpa, TEXHOJIOTMM BUPTYAJIbHOW W JOINOJHEHHOU

pEaIbHOCTEN.
OcHoBHast 1enb W3y4deHHS ydeOHoro mnpeamera «WHpopmarnka» Ha
yrayOn€HHOM YpOBHE cpeaHero oOmiero oOpa3oBaHusi — oOecreueHue

JanbHENIIero pa3BuTusd MHGOPMAIIMOHHBIX KOMIETEHIIMN 00Yy4aromerocs, ero
FOTOBHOCTH K JKHM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMAIMOHHOTO
oOliecTBa W BO3pacTaroleil KOHKYPEHIIMU Ha phIHKE TpyJa. B cBs3u ¢ 3TUM
uzyuenue napopmaruku B 10—11 kiaccax 10mKHO 00€CTIEUUTS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO HAa TMOHWMAHHUHU POJIU
uHbOpMATUKK, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OO0I1IECTBE;

c(OPMHUPOBAHHOCTh ~ OCHOB  JIOTHUYECKOTO UM  QJITOPUTMUYECKOTO
MBIIUICHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU pa3nuyaTh (PakThl U OILEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJBI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEACIEHHOW CUCTEMOW IIEHHOCTEW, MpPOBEpSITh Ha
JIOCTOBEPHOCTH M 0000111aTh HH(OPMAITHIO;

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNH O BIUSHUM WHOOPMAITMOHHBIX
TEXHOJIOTUNA Ha >KU3Hb YEJOBEKa B OOIIECTBE, MOHWMAHHUE COIMAJILHOTO,
AKOHOMMYECKOTO, TOJINTHYECKOT0, KYJIbTYPHOTO, FOPUANYECKOTO, IPUPOIHOTO,
APrOHOMHYECKOTO, MEIUIIMHCKOTO W (PU3MOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

OPUHATHE TIPABOBBIX U OTUYECKUX  ACMEKTOB  MH(GOPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTHU JIIOJIEH, BOBJICUEHHBIX B CO3/IAHHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HHGOpMAIIHH;

CO37IaHUE YCJIIOBHUM ISl Pa3BUTHSI HABBIKOB yUeOHOM, TPOECKTHOM, HAYYHO-
MCCIIEIOBATEbCKOM M TBOPUYECKOM JEATEIHHOCTH, MOTUBAITUN O0YYaIOIINUXCS K
CaMOpPa3BUTHIO.

B conepxxannm yuebHoro mnpemmera «MHbopmaTHKa» BBIAEIAIOTCS
YEThIPE TEMATUUYECKHUX pa3jiena.

Paznen «l{udposBasi rpaMOTHOCTB» TIOCBSIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB U JIPYTUX JJIEMEHTOB IU(POBOTO OKPYKCHUS, BKIIOYAs
KOMIIBIOTEPHBIE CETH, HCIOJI30BAHUIO CPEJCTB OINEPALMOHHON CHUCTEMBI,
pabore B ceth VIHTepHET ¥  UCIOJIB30BAaHUIO HMHTEPHET-CEPBUCOB,
nH(OpPMAITMOHHON 6€30MaCHOCTH.



Paznen «Teoperudeckue OCHOBbI MH(OPMATHKH» BKJIIOYaeT B ceOs
NOHATUIHBIA anmapar WHGOPMATHKH, BOIPOCH KOAUPOBAHUS HWH(MOpMAIIUH,
U3MepeHus MHGOPMAIIMOHHOTO O0BbEMa NTAHHBIX, OCHOBBI ajareOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS.

Paznen «AaropurmMbl 1 MPOrpaMMHUPOBaHUE) HANPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OIEHKY HUX
CJIO)KHOCTH, (OpMUpOBaHHE HABBIKOB peaju3allud MporpaMM Ha s3bIKax
IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HH(popManuOHHbIE TEXHOJOTMH» TOCBIIIEH BOIPOCAM
npUMEHEHUs UHMOOPMAIIMOHHBIX TEXHOJIOTHH, peaJu30BaHHBIX B MPUKIAIHBIX
IPOrpaMMHBIX TPOAYKTAX M HMHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJadax
aHaJM3a JIaHHBIX, MCIOJIb30BaHUIO 0a3 JAHHBIX W AJCKTPOHHBIX TAOIMI] IS
peLICHUs MPUKIAIHBIX 3a7a4.

B npuBenénnom nanee coaepkanuu yueoHoro npeamera «Mubopmarrka
KYPCUBOM BBIJICJICHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPHIE HE BXOIAT B
00s3aTeIbHYI0 TPOrpaMMy OOy4Y€HHS, HO MOTYT OBITh MPEIJIOKEHBI JIs
U3Y4YECHUS OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O0YYaIOIIUMCS.

VYriyOnéHHbI YypOBEeHb H3yUeHHs] HH()OPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO  MpOGuisi, OPUEHTUPOBAHHOTO HA HUHKCHEPHYIO H
UHGOPMAITMOHHYIO Ccdephbl NEATebHOCTH. YTIyONEHHBIN ypOBEHb H3YUYCHUS
uH(pOpPMATUKKA 00ECIICUMBAET: MOATOTOBKY OOYYaIOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIENHUAIBHOCTH B 00JAaCTH MH(DOPMAIMOHHBIX TEXHOJIOTMM U MHXKEHEPHBIC
CIIEHHAIBHOCTH, YYaCTHE B MPOEKTHOW M HCCIIEIOBATEIICKON IESITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIpaBJICHUSIMHU OTpaciu WHOOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOJATOTOBKY K YYacTHIO B OJIMMIHUAAAX U
cnade EquHoro rocynapcTBeHHOTO SK3aMeHa 1o MH(POPMATHKE.

[TocnenoBaTenbHOCTh M3YUYEHUS TEM B Mpejeliax OHOTO rojia 00ydeHHUs
MOXXET OBITh M3MEHEHA MO YCMOTPEHHUIO YUUTENs NP MOATOTOBKE paboueit
IPOrpaMMbl U MOYPOUYHOTO [JIAHUPOBAHMUSL.

OO61iee 4uciIO YacoB, PEKOMEHIOBAHHBIX /I U3y4YeHHS WH()OPMATUKH —
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB
(4 yaca B HezIeIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Mudposast rpaMOTHOCTD

TpeOoBaHus TEXHUKM O€30MACHOCTM W TUTHEHBl TMpu pabore ¢
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[IpuHuunel  paboThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxurektypa ¢on Heiimana. ABTOMaTHYECKOE BBIMIOJIHEHUE MPOTPAMMBI
npoueccopoM. OnepaTtuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namsitb. OOMeH
JAHHBIMA C MOMOIIBI0 MHUH. KOHTposiepbl BHEMIHHUX YCTpoicTB. IIpsmoii
JOCTYT K MTaMSITH.

OCHOBHBIE ~ TEHACHIIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkoMmmbloTepbl. Pactipenenénnbie BEIUMCTUTENbHBIC CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MoOunpHbIE HHUGPOBBIE YCTPONCTBA W HMX POJb B
KOMMYHHUKALIUSAX. BcerpoenHnsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6otuzupoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecriedyeHue KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunel nporpammuoro obecrieueHus W uX HazHauyeHue. (OcoOeHHOCTH
nporpaMMHOro  obecrieueHuss MOOWIIBHBIX  ycTpoilcTB.  [lapamnensHoe
nporpammupoBanue. CucteMHoe mporpaMMmHoe oOecriedyeHue. OnepanroHHbIe
cucCTeMBl. YTWINTHL. [lpaiiBepbl yCcTpouCTB. MHCTAIUINMA U AEUHCTAIUISLUS
IPOrpaMMHOT0 O0eCrieYeHUsI.

daitnoBbie cucTeMBbl. [IpUHIUIIBI pa3MelleHuss U UMEHOBaHus (ailyioB B
nonroBpeMeHHoU namatu. [11aGaonbl Ay onucanus rpynn ¢anios.

[Iporpammuoe obecrieueHue. JlunenzupoBanue MIPOTPaAaMMHOTO
obOecrieuenuss u 1U@PpPoBbIX pecypcoB. [IpompuerapHoe u  cBOOOJHOE
IPOrpaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPYECKOe

UCIIOJIb30BaHUE TIPOTPAaMMHOTO OOecCleueHHss ¢ MUQPPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBaeMasi  3aKOHOAATEILCTBOM  Poccuiickoii
®denepanyu 3a HEMPABOMEPHOE MCTOIB30BAHUE MMPOTPAMMHOTO OOECTICYEHUS U
I (PPOBBIX PECYPCOB.

[IpuHIUTIBI TIOCTPOEHUS W amnmapaTHble KOMIOHEHTHl KOMITBIOTEPHBIX
cerei. CereBbie mpotokoiibl. Cets MHTEpHET. Anpecanust B cetu MHTEpHET.
[Tpotokomnsl creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenue IP-cetn Ha moncetu ¢ momomibio Macok nojceteit. CeTeBoe
agMuHUCTpupoBaHue. [lomyueHne  JaHHBIX O  CETEBBIX  HACTPOMKax
kommnbioTepa. IIpoBepka Hamuuus cBA3M € y310oM cetu. OmnpeneneHue
MapIuIpyTa JBHKEHUSI TAKETOB.

Buner  nestensHoctm B cetu  MuTepHer. CepBuchl MHTepHeTa.
['eoundopmarimonnsie  cuUCTeMBbl. ['€OJIOKAIIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEMEHU (HampuMep, JIOKalus MOOWUIBHBIX TEIe(POHOB, OIMpEICICHHE
3arpy’>KeHHOCTH  aBTOMArucTpaieil), HHTEPHET-TOProBis, OpPOHUPOBAHUE
OMJIETOB ¥ TOCTUHMII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCiIyru. ColMAIbHBIE CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aMMOJIEHCTBUS U oOMeHa mdaHHbIMHU. CeTeBoi
ATUKET: MpaBwWia MOBEJACHUsI B kubeprpoctpanctse. [Ipobiema moaMHHOCTH
nosrydeHHoi nHpopmanuu. OTKphIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE U PKOHOMHUYECKUE YTpO3bl, CBA3AHHBIE C MCIOJIb30BAHHEM
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TeXHoJorui. OOmme  mpobOiieMbl



3aIUThl UHPOpMauu U UHPOPMAIIMOHHON Oe3omacHocTu. CpelncTBa 3alliuThl
uH(pOpPMAaIIUU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX
uH(popMaIMOHHBIX cucTeMax. [IpaBoBoe oOecrneueHne HMHPOPMALUOHHOM
0€30MacHOCTH.

[IpenoTBpaiieHue  HECAaHKIIMOHMPOBAHHOTO  JIOCTyma K  JIMYHOU
KOH(MUJIEHIIMATbHOM ~ MHpOpMalMM,  XpaHALEHCs HAa  MEpPCOHAIBLHOM
KOMITbIOTEpE, MOOWIBHBIX  yCTpoiicTBax. BpemoHocHoe  mporpammHoe
obecriedyeHHEe M CIOCOOBI OOpHOBI C HHM. AHTHUBHUPYCHBIE MPOTPAMMBI.
Opranuzamnusi JU4YHOTO apxuBa wuHbopmanuu. Pe3epBHOEe KomMpoBaHUE.
[TaposibHast 3amUTa apXuBa.

[udpoBanue maHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MIUQPHI.
[udper npoctoit 3amensl. [ludp ILleszapsa. [ludp Buxkenepa. Anroputm
mudpoBanus RSA.

Teoperuyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanHsie u 3HaHus. MHPOpMalMOHHBIE TMPOIECCH B
IpUPOJIE, TEXHUKE U 00IIIECTBE.

HemnpepoiBHBIE M AUCKPETHBIE BEIWYMHBI M CUTHaIBL. HeoOxoammocTh
JTUCKpeTU3auy MHGOPMAIINK, MPeTHA3HAYCHHON ISl XpaHEHUs, Mepeayu U
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHWE. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJIBI.
JlexoaupoBaHue cooOIEHUH, 3aMMCAHHBIX C TTIOMOIIbIO HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. I[locTtpoeHne OAHO3HAYHO NEKOAUPYEMBIX KOZOB C ITOMOIIBIO
nepeBa. EquHuiel namMepenus konuuectsa nHbopmaruu. AnhaBUTHBIN TOX0]T
K OIICHKE KOJIMYeCTBa MH(MOPMAIIHH.

Cucrembl cuucnenusi. Pa3zBépHyTas 3amuch LENbIX U APOOHBIX YUCET B
MO3UIMOHHOM cucteme cuuciaeHus. CBOMCTBA MO3UIIMOHHOM 3aMUCH YHUCIA:
KOJIMYECTBO HHU(pP B 3alUCH, NPHU3HAK JCIMMOCTH 4YHCIa Ha OCHOBAaHHE
CUCTEMBbI CUUCIICHUS. AJITOPUTM TEPEBOJIA IEJIOT0 YKCa U3 P-UYHON CUCTEMBbI
CUHCJICHUS B JIECATUYHYIO. AJITOPUTM TepeBOAa KOHEUHOW P-uuHOU apodu B
JECATUYHYI0. AJTOPUTM MEpeBOJa IEJIOT0 YWCiIa W3 JeCATUYHON CHUCTEMBbI
curcienus B P-uunyro. [lepeBoa KoHeUHOW aecsATUYHOU ApoOu B P-uunyro.
JIBonm4Hasi, BOCbMEpUYHasl U IMIECTHAIIATEPUYHAs] CUCTEMbl CUMUCIICHUS, CBA3b
MEXAYy HHUMH. ApudMeTHYecKue Olepalud B TMO3UIIMOHHBIX CHCTEMax
cuMclieHus. TpouyHas ypaBHOBEIICHHAas CHCTeMa CUHCIeHUsA. JIBOMYHO-
JIECATUYHAS] CUCTEMA CUUCIICHUSI.

KomupoBanune tekctoB. Komupoka ASCIl. OnHoGaiiTHbIE KOAMPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMarimoHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanue wu3o0paxenuii. OreHka uHOOPMAIMOHHOTO 00bEMa
rpa@uUecKux JaHHBIX TPHU 3aJIaHHBIX pa3pelieHUH U TIyOMHE KOIUPOBAHHS
nBera. [[BeroBeie monenu. BekTopHoe xoaupoBanue. @opMatsbl rpadudecKux
daiinos. Tpéxmepnas rpaduka. OpaxraabHas rpaduka.

KomupoBanue 3Byka. OrieHka HHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX
JTAHHBIX TIPH 3aJaHHBIX YaCTOTE AUCKPETU3AIUU U PA3PSAHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [lonsarre BbICKa3biBaHMs. BbICKa3bIBaTeIbHBIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI1€eCTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omneparuu. Tabauilbl UICTUHHOCTH. JIOTHYECKHE BBHIpAKCHHUS.
Jlornyeckue ToxnmecTBa. J[oka3aTeNbCTBO JIOTUYECKHUX TOXKJIECTB C IMOMOIIBIO
Ta0JIMI] UICTUHHOCTH. JIoTHUecKue oneparyu 1 ornepanyy Hajl MHOKECTBaMH.

3aKoHBI anreOphl JIOTMKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpaKeHUU. Jlornueckue ypaBHEHU U CUCTEMbI YPABHEHUU.



Jlornyeckue  QyHKIMU.  3aBUCUMOCTh  KOJMYECTBA  BO3MOXKHBIX
Jornuyeckux (YyHKIMM OT KojJudecTBa aprymeHToB. [loiHble cHUCTEMBbI
JOTUYECKUX (DYHKIIMM.

Kanonnueckne ¢opmbl  jormyeckux  BblpaxkeHud. CoBeplleHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAJIbHbIE (DOPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE HCTUHHOCTH.

Jlornueckue >JIE€MEHTBI B COCTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHoropa3zpsaseiii cymmaTop. IlocTpoeHre cxeMm Ha JOTHYECKUX AJIEMEHTAX IO
3aIaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOMN CXEME.

[IpencraBieHne UENbIX YKCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTH
JYaria3oHa 4Hcell MpU OrpaHMYEHUH KoinuecTBa paspsaoB. llepenonnenue
pa3psaHONl ceTku. be33HakoBble W 3HAKOBbIE JIaHHbIE. 3HAKOBBIA OWT.
JIBOMYHBIN AOTOJHUTEIbHBINA KOJI OTPUIATEIbHBIX YHCEIL.

[TobutoBble noruueckue omnepanuu. Jlormdeckuit, apupMeTUUeCcKUil u
nukinyeckuii capuru. [lludpoBanue ¢ MOMONIBIO MOOUTOBOW ONEpaIUU
«uckirovarotee M.

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B MAMSITH KOMIBIOTEPA. 3HAYAIIas
4yacTb M TMOpPANOK uucia. JluamazoH 3HAYEHHWW BELIECTBEHHBIX YHUCEIL.
[IpoOnemMbl XpaHEHHUs BEHIECTBEHHBIX YHCEN, CBS3aHHBIE C OTpaHUYCHHEM
KOJIMYECTBA Pa3psA0B. BrINoIHEHME oOllepaluii ¢ BELIECTBEHHBIMU YHUCIIAMH,
HAKOIJICHUE OLTUOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB pabOThI MPOCTEHUIIINX AITOPUTMOB
YIPaBJIEHUS UCHOJHUTEISIMA U BBIUUCIUTEIBHBIX alrOpuTMOB. OmnpenesieHue
UCXOJHBIX JI@HHBIX, MPU KOTOPHIX QJITOPUTM MOXKET JaTh TpeOyeMblii
pe3yJIbTaT.

DTanbl pelieHus 3a7a4 Ha KommbroTepe. MHCTpyMEHTaNIbHbIE CPENICTBA!
TPAHCISTOP, OTIAAYUK, TPOGUIUPOBIIMK. KOMOUISAIMS U UHTEpIpETAIs
nporpaMm. BupTyaiibHble MallIMHBI.

WNurerpupoBanHas cpenga pa3paboTku. MeToasl OTIaAKH TPOTpamMM.
Hcnonws3oBanne TpaccupoBOYHBIX Tabmuil. Otmamounsiii BbiBoA. I[lommaroBoe
BBITIOJIHEHUE NTpOrpaMMbl. TOUKM ocTaHOBa. [ [pocMOTp 3HAYEHHI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbel JaHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxnsie ycnmoBusi. I{ukiael ¢ ycimoBueM. [lUKIBI MO  MEpEMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3fIMYHBIX BUAOB LHKJIOB. VHBapuaHT UHKIA.
CocraBieHue 1MKIa ¢ UCIOJIb30BAHUEM 3apaHee OMNpPeIeIEHHOTO MHBapHaHTa
UKJIA.

JlokymeHTupoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onucanusi IpOrpaMMbl U UHCTPYKLIHMH JIJIs1 TTOJIb30BaTENS.

AnropuTMbl  00paOOTKM  HATypalbHBIX  YWCEJ, 3alUCaHHBIX B
MO3UIIMOHHBIX CUCTEMaX CUYHUCIICHMS: pa3OMeHre 3alliCy YKClia Ha OTAEIbHbIE
mudpel, HAXOXKIACHUE CYMMBl W TpouW3BeneHUs 1P, HAXOKICHUE
MaKCUMaIbHOU (MUHUMAJILHOMN ) U PHI.

Haxoxnenme Bcex MNpOCTBIX 4YHWCEN B 3aJaHHOM  JIMAla30HE.
[IpeacraBnenne umcna B BUjaEe HaOOpa MPOCTHIX COMHOXHTENICH. AJTOPUTM
OBICTPOTO BO3BEICHUS B CTCTICHbD.

OO0paboTka maHHBIX, XpaHAmUxcs B (aitmax. TekcToBbIE W JBOUYHBIC
daiinpl. DaitnoBbie mepeMeHHble ((aiinoBble ykazarenu). Utenuwe u3 Qaiina.
3anwuchk B dai.



Pa3buenune 3amaun Ha mnonzamauu. lloamporpammel (mpouenypbl |
dbynknun). Pekypcus. PexypcuBHble 00BeKkThl ((ppaxTtansl). PexypcuBHbIe
npouenypsl U GyHkuuu. Mcnonp3oBanue creka i OpraHu3aliii peKypCHUBHBIX
BBI30BOB.

Hcnonb3oBanue craHgapTHOW OMOIMOTEKM SI3bIKAa MPOTrpaMMHUPOBAHUS.
[loaxmtoueHue OUOTUMOTEK MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEICH.
MoaynabHBIM MPUHIKIT TOCTPOEHUS ITPOTPaMM.

Yucnennble MeTonbl. ToyHOoe W MpUOIMIKEHHOE pEIICHUS 3a/layu.
UuclieHHbIE METOJbl pEIICHHUs] ypaBHEHUW: MeEToJ mepedopa, METO/
MOJIOBUHHOTO  jenieHus. [IpuOnuxEHHOe  BBIYMCIEHHME JUIMH  KPUBBIX.
Boruucnenue miomaneil Guryp ¢ MOMOIIBIO YHCIEHHBIX METOJIOB (METOJ
OpsIMOYTOJIbHUKOB, MeToJ Tpanenuii). [louck wmakcumyma (MUHHMyMa)
GYHKIMY OHON MTEPEMEHHON METOIOM MOJIOBUHHOTO JI€JICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (GyHKIMM — SI3bIKA
IpPOrpaMMHUPOBAaHMST  JJiE  OOpabOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30ueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK
MOJICTPOKM BHYTPHU JAHHOW CTPOKH, 3aMEHa HaWJIEHHOU MOJCTPOKH Ha JAPYTYIO
cTpoky. ['eHepaiusi Bcex CIOB B HEKOTOPOM aidaBUTE, YAOBIECTBOPSIOIINX
3aJlaHHbIM orpanuueHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0OpatHo.

MaccuBbl U TOCJIEIOBATENLHOCTH 4YHceNl. Boruncienue 0000MIEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MAacCHMBa WM YHUCJIOBOW MOCIEAOBATEIILHOCTH
(cyMMBbl, TpPOU3BEICHUS, CpPEIHEr0 apu(PMEeTHUYEeCKOro, MHHUMAJIBHOTO H
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, YJAOBIIETBOPSIOIINX
3aJIaHHOMY YCJIOBUIO). JINHEMHBIN MOUCK 3a/IaHHOTO 3HAYECHUSI B MACCHUBE.

CopTtupoBka oOJIHOMEpPHOro wmaccuBa. I[IpocTbie MeETONbl COPTUPOBKHU
(MeTon Mmy3bIpbKa, METOJl BBIOOpA, COpPTUpOBKa BcTaBkamu). CopTHpOBKa
ciusinueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). JIBonuHsrit
MOWCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MAaCCHBOB: 3allOJIHEHHWE JBYMEPHOTO YHCIOBOTO MAacCHMBa IO 3aJaHHBIM
IpaBujIaM, MOUCK AJIEMEHTa B JBYMEPHOM MAacCCHUBE, BHIYMCICHHE MaKCUMyMa
(MUHUMYMa) ¥ CYMMBI DJIEMEHTOB JIBYMEPHOTO MacCHBa, MEPECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOT'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHU

TexcroBerit nporeccop. PemaktupoBanne u dopmarupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MovMcKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3oBanne cTwieil. CTpPyKTYpUPOBAaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCkH, oryaBiieHue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHcTpyMeHTBI  pelieH3UpOBaHUSI B TEKCTOBBIX Iporeccopax. (OOradHbie
cepBucsl. Jlemosas nmepenucka. Pedepar. [IpaBuna nutupoBaHusi ICTOYHUKOB H
opopmneHusi oubdauorpaduyeckux cchiiok. OgopmiieHrne CUCcKa JIUTEPATyPHI.
3HAaKOMCTBO C KOMIbIOTEPHOM BEPCTKOM TeKcTa. TexHHYeckrue cpeAcTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEIAKTUPOBAHUS MATEMATHYCCKUX
TEKCTOB.

Ananu3 nanubiX. OCHOBHBIC 33/1aUd aHAJIN3a JAHHBIX: IPOTHO3UPOBAHMUE,
Kinaccuukanys, Kiactepusaiusi, aHanu3 oTkioHeHuid. [lociemoBarenbHOCTH
pEIIeHMs 3a/1a4 aHaJu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BBIOOP W/WIU TOCTPOCHHE MOJACIH, MpPeoOpa3oBaHUE
JAHHBIX, BU3yaJIU3allvsl TaHHBIX, HHTEpIpeTanus pe3yabTaTtoB. [IporpamMmMubie



CpelIcTBa M WHTEPHET-CEPBHCHI IS OOpaOOTKHM M TPEICTABICHUS IaHHBIX.
bonwmmme nannpie. MammaHOE 00y4YeHHUE. VIHTEIICKTyanbHBIA aHATU3 JaHHBIX.

AHau3 TaHHBIX C ITOMOIIBIO JICKTPOHHBIX TAa0JIMI. BeIunciaeHue cyMMBl,
cpenmHero  apudMeTHYecKoro, HamOobIIero (HaWMMEHBIIECTO) 3HAYCHHS
nuanaszoHa. Berauciaenue kodd@uIpeHTa KOppemsliud IBYX PSAIAOB JTaHHBIX.
[TocTpoeHne cTOIOYATHIX, JIMHEWUYATHIX M KPYTOBBIX auarpamM. lloctpocHme
rpagukoB  ¢yHKumi. Ilombop  JIWMHMM — TpeHaa,  peIICHHE  3aaay
IIPOTHO3UPOBAHMUS.

YuclieHHOe pelleHne YpaBHCHHH ¢ IIOMOINBIO IMOA0Opa mapaMmerpa.
Ontumuzanuss Kak TOMCK HAWJIy4dIllero pelieHHus B 3aJaHHBIX YCIOBHSX.
LleneBass QyHkus, orpaHudeHus. JlokaabHbIe M TJIOOATBHBIA MHHHMYMBI
IeIeBOM (PYHKIMU. PereHue 3amad ONTUMHU3AIMH C MOMOIIBIO AJIEKTPOHHBIX
TaOJINII.

11 KITACC

Teoperuueckne 0CHOBbI HHPOPMATUKHU

Teopernyeckue MoAXoabl K OIEHKE KOJWYecTBa HHMOpMaIUu. 3aKOH
agnutuBHOoCcTU MHMOopMaruu. ®opmyna Xaptiau. MHbopmaiys U BEpOsSTHOCTb.
®opmyna llleHHoHa.

Anroputmbl cxatusi gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi JaHHBIX C MOTEPSMU. Y MEHBIIECHUE
NIyOHMHBI KoJnupoBaHHs IiBeTa. OCHOBHBIC Hjien anropuTmoB cxkatus JPEG,
MP3

CkopocTh Tmepefauyd JaHHBIX. 3aBUCUMOCTh BpPEMEHU Iepeayd oT
UH(GOPMAITMOHHOTO 00BhEMA TAHHBIX U XaPAaKTEPUCTUK KaHala CBs3u. [IpuyuHb
BO3HUKHOBEHHUSI OIMMOOK TIpW mepenade JaaHHbIX. KoJbl, MO3BOJIAIONINE
oOHapy>KUBaTh U UCIPABISATH ONIMOKH, BOZHHUKAIOIIWE MPU Mepeaade JTaHHbIX.
Paccrosiuue Xommuura. KomupoBanue ¢ moBTopeHremM OuToB. Komabl
X3MMHUHTA.

Cucrtembl. KoMIOHEHTHI cHCTEMBI U WX B3aumoneicTBue. CHCTEMHBIN
s dext. Yrnpapienue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenu u moaenupoBanue. L{ens monenupoBanusi. CoOTBETCTBHE MOJICTH
MOJIETUPYeMOMY  OOBEKTY  WJIM  MpOIEeCCy, IEeId  MOJCITUPOBAHHUS.
dopManuzanus MPUKIAIHBIX 3a/1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIUPOBAHUS B BHJE, YIOOHOM JIJIst
BOCIIPHUATHSL 4YeloBeKOM. ['paduueckoe mpencTaBiIeHUE MaHHBIX (CXEMBI,
TaOJUIIBI, TPADUKH).

I'padpri. OcnoBubie moHsATHA. Buasl rpadoB. Omnucanue rpadoB ¢
MOMOIIBI0 MaTPHI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXKHOCTH.
Pemenne anropuTMuueckuMX 3ajay, CBSI3aHHBIX C aHauu3oM rpadoB
(mocTpoeHNE ONTHUMAIBHOTO MYTH MEXIy BepIIMHamMu rpada, ompeneicHue
KOJIMYECTBA PA3JIMYHBIX TYTeH MEXIy BepIIMHAMU OPUCHTUPOBAHHOTO
aIUKJIMYecKoro rpada).

HepeBbs. bunaproe nepeBo. [lepeBbs nmoucka. CriocoObl 00xoaa aepena.
[IpeacraBnenne apudmMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. JMCKpeTHbBIE
UTPHI IBYX UTPOKOB C moiHoW mHpopmanueit. [loctpoenne nepeBa mepedopa
BApUAHTOB, OMUCAHUE CTPATETHH UTPhI B TAOIUYHOU (GopMe. BrMrphiiiHbie u
MIPOUTPHILITHBIC TO3UINH. BBIUTPHIITHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTO UHTEIUIeKTa. CepBUCH MAIIMHHOTO MEPEBOa U
pacnio3HaBaHusi yCTHOW peun. KorHuTuBHBIE cepBHCHL. WMpaeHTudukamus u



NOMCK M300pakeHuM, pacno3HaBaHue Juil. CamMooOydyaroluecs CHUCTEMBI.
NckyCcCTBEHHBIN MHTEIUIEKT B KOMITBIOTEPHBIX UTpax. Mcrnoib30BaHNE METOAOB
UCKYCCTBEHHOTO MHTEJJIEKTa B OOywaromux cucremax. Fcnonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJUIEKTa B poOOTOTeXHUKE. MHTEpHET Beuiei.
[lepcriekTBBI ~ pPa3BUTHS ~ KOMIIBIOTEPHBIX  HMHTEJUIEKTYAJIbHBIX  CHCTEM.
Heviponnsie cetn.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Qopmanuzauus OOHATUA  anroputma. Mammnaa TerlopuHra kax
YHUBEpCajbHas MOAENb BeruncieHu. Tesuc Uépua—TrropuHra.

OneHka CIOXHOCTH BbIYMCIICHUNH. Bpems paboThl 1 00bEM UCTIONIb3yeMO
naMsITH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OleHKa
ACUMIITOTHYECKON CJOKHOCTH aJTOPUTMOB. AJTOPUTMBI TMOJUHOMHUAIBHON
cnoxuocT. IlepebopHbie anroputmbl. [IpuMepsl pa3aUYHBIX aJITOPUTMOB
pEeLIEHUs OJJTHOM 3a/1a4ud, KOTOPbIE UMEIOT PA3JIUYHYIO CI0KHOCTbD.

[Torck MpOCTBIX YMCEN B 3alaHHOM AMANa30HE C MOMOIIbI0 AJIrOpUTMa
«pemieto DparocheHar.

MHuoropa3zpsiaHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKEeHMsI). XOII-TAOJIHUIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTa.

Crexu. AHanu3 TpaBUIBHOCTH CKOOOYHOrO BBIpaXEHUs. Bprumcienue
apu(pMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcnonb3oBanue ouepeau Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHre MUHHUMaIbHOTO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHUpPOBAaHHOTO rpacda. KomnyecTBo pazmudHbIX
nyTe MEXJIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO allMKJIMYECKOro rpada.
Anroput™ JIeMKCTpHI.

HepeBbst. Peanusanus paepeBa € MOMOLIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunble (OmHapHbie) gepeBbsi. [locTpoeHue gnepeBa uisi  3aJlaHHOTO
apu(pMETUYECKOTO BBIpOKEHHs. PeKkypcHBHBIE alropuTMbl 00X0Jla JepeBa.
Hcnonp3oBanue cTeka u odepeu i 00Xoa iepena.

JluHaMu4ecKoe MpOorpaMMHUpPOBAHME KaK METOJ pEIIeHUus 3a1ady ¢
COXpPAaHEHUEM MPOMEKYTOUHBIX PE3yJIbTAaTOB. 3aJauH, PEUIa€MbIE€ C MTOMOUILIO
JTUHAMUYECKOTO MPOrPaMMHPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (YHKIUH,
NOACYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM TTpOrpaMMupoBaHuH. OOBEKTHI
u kimaccel. CBoiicTBa M MeTOABl O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. PaszpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
noaxona. MHkancymnsius, Hacaea0BaHue, MOIUMOphU3M.

Cpensl ObicTpoil pazpabotku mporpamm. [IpoextupoBanue unrepdeiica
nosib3oBarens. VIcronb30BaHME TOTOBBIX YHPABISIEMBIX SJIEMEHTOB IS
OCTPOCHMS uHTEepdeiica.

O630p  s3pikOB  mporpammupoBanusi. [loHatue o0  mapagurmax
MIPOTPaMMHUPOBAHUSI.

NudopmanuoHHbie TEXHOJIOTHU

OTanbkl KOMIBIOTEPHO-MATEMATUYECKOTO MOJACIUPOBAHUS: ITOCTAHOBKA
3amaud, pa3paboTka MOJEIM, TECTUPOBAHHE MOJCIH, KOMIBIOTEPHBII
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JluckpeTuzanusi mMpu MaTeMaTHYeCKOM MOJECIUPOBAHUU HEMPEPHIBHBIX
mpoiieccoB. MopenupoBanue ABWXKEHUs. MonaenupoBaHue OHOJIOTHYECKUX
cucteM. MaTreMaTudyeckue MOJEId B OSKOHOMHKE. BplunciuTenbHbie
AKCIIEPUMEHTHI C MOJAEIISIMHU.



O06paboTKa pe3ysbTaTOB IKCIEpUMEHTa. MeTo/l HAMMEHBILIMX KBaJApaTOB.
OneHka 4YHUCIOBBIX MapaMeTpPOB MOJETUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHne 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

BepositHoctHbie  moaenu. Meroasl  Monte-Kapno. HmurtainmonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKHUBAHMUS.

Tabnuunble (pensuMoOHHBIC) 0a3bl AaHHBIX. Tabnuila — TpeacTaBieHUE
cBeJleHHil 00 oqHOTUIHBIX 00bekTax. Ilome, 3anmucek. Kirou Tabnunel. PadoTa ¢
roToBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loMCk, copTHpOBKa U
buabTpanys JaHHBIX. 3aMpOCkl HAa BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpamH.
Brrunciisgsemsbie moJis B 3arpocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3€d MEXIy TaOiauIlaMu.
Buemnnii kmou. llenoctHocTh 6a3bl aHHBIX. 3ampoCchl K MHOTOTAOJIMYHBIM
0a3zaM JaHHBIX.

Nnrepner-npunoxenus. [loHATHE O CEpBEPHOM M KIMEHTCKOM YacTAX
caiita. TexHOJNOrus «KIUEHT — CepBeEp», €€ JOCTOMHCTBA W HEIOCTATKH.
OcHoBol si3pika HTML u xackaaubix Tabmun cruneit (CSS). Cuenapuu Ha
si3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pa3menienue BeO-caiiToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n300paxeHuit ¢ HCMOIB30BAHUEM PA3IUYHBIX ITU(POBBIX YCTPOUCTB
(udpoBsIX (poToanmapaToB ¥ MUKPOCKOIIOB, BUICOKAMEpP, CKAHEPOB U IPYTHX
ycrpoiictB).  I'paduueckuit  pemakrop.  Pazpemenne.  Kaapuposanwue.
Ucnpasnenue nepcnexktuBbl. ['ncrorpamma. Koppekuus ypoBHEH, KOppeKUIHUs
nBera. (OOecrBeunBaHME [BETHBIX U300pakeHuil. Perymsb. Pabora ¢
obnacTsiMu. OUIBTPHI.

MHmuorocnoiiabie n3o0paxkenus. TexcroBeie ciou. Macka cios. Kananbl.
Coxpanenue BbiIelieHHON o6Onactu. [loaroroBka wiumrocTpanuii st BeO-
calToB. AHUMUPOBAHHbBIC U300PAKEHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mopsliKa 3SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Hcnonb3oBaHue KOHTYPOB. Bekropuzanus pacTpOBBIX
U300paKEeHUHN.

[IpyHIMOBI TOCTPOEHUS U PENAKTUPOBAHUA TPEXMEPHBIX MOJIEIIEH.
Certounble Moaenu. Marepuanbl. MoaelIUMpoOBaHUE HCTOYHHKOB OCBEILICHHS.
Kamepsl. AgautuBabie TexHonoruu (3D-npuntepsi). [lonsitue o BUpTyanbHOM
peanbHOCTH u JOTIOJITHEHHOM PEaATIbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI QCBOEHHUSA IIPOI'PAMMDLI 110
NHOOPMATUKE  (VIJIYBJIEHHBIM YPOBEHb) HA  VYPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh U  CIOCOOHOCTH
00yJarommxcsi pyKOBOJICTBOBAThCS CHOPMUPOBAHHONW BHYTPEHHEHM MO3UIIUCH
JUYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAIUH, IO3UTHBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOIIMX TPATUIUOHHBIM IEHHOCTSM POCCHUHCKOTO
00111eCcTBa, paCIIMPEHHE )KU3HEHHOTO OIBITA M OIBITA JAEATEIbHOCTH B MPOIIECcCe
peanu3aiuy  CpeIcTBaMU y4eOHOro IpeaMeTa OCHOBHBIX HaIpaBJICHUI
BOCITUTATEILHOM JESITEIHHOCTH.

B pesynpraTe m3ydeHus HHPOPMATHKM Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOyuaromerocss OyayT chOpPMHPOBAaHBI  CIEIYIOIIHE
JUYHOCTHBIE PE3YyJIbTAThI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa M TPABOMOpPSAKA,  COOJIOJIGHHE  OCHOBOMOJATAIONIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHMOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITH HJCOJIOTUU SKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO()OOUM, ITUCKPUMHUHALIUMA TIO COIMAIBHBIM, PEIUTUO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIICHUE K HUCTOPUYECKOMY HACIEIAUIO, JIOCTHUKEHUSIM
Poccum B  Hayke, MCKYCCTBE, TEXHOJOTHUSX, IOHMUMaHUE 3HAYCHUS
UH(GOPMATUKU KaK HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
ceru MHTepHer;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUas JCTETHKY HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHBIE BUJBI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIIOJIH30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) puzuvyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3JIOPOBOTO M  O€30MacHOro oOpas3a  >KHU3HHU,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO, B TOM YHCJIE 3a CYET
coOmoIeHus TpeOOoBaHMI Oe3omacHo AKCILTyaTaliu CpENCTB
MH()OPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH;

6) Tpy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K AKTUBHOM JESITEIBbHOCTH TEXHOJOTMYECKOW M COLMAIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUIUAPOBATH, IJIAaHUPOBATH "
CaMOCTOSITEIIEHO BBITIONHATH TAKYIO JIE€ATEILHOCTD;

nHTEpec K cdepaM NpodheCCHOHAIBHOM JIEATEILHOCTH, CBSI3aHHBIM C
nH()OpPMATUKOHN, MPOrpaMMUPOBAHUEM U HH(GOPMAIMOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTHKEHUSX HAYKH MHPOPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpINATh OCO3HAHHBIM BBHIOOp Oymymiei mpodeccuu u
peann30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBL;



TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0 U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHME TJI00ATBPHOTO XapakTepa HKOJOTHUUYECKUX MPOoOJeM U MyTel ux
pelieHus, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HWH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH, JOCTHKEHHUSM HAyYHO-TEXHHYECKOIO IMporpecca u
OOIIIECTBEHHOM TMPAKTUKH, 3a CYET [MOHUMaHUSA POJd HHPOPMAIMOHHBIX
pecypcoB, MH(POPMALIMOHHBIX MPOIECCOB M MH(DOPMAIIMOHHBIX TEXHOJOTUU B
yCJIOBUSAX IM(PpOBON TpaHcPopmarud MHOTHUX cdep KU3HH COBPEMEHHOTO
00IIIeCTBA;

OCO3HAaHHWE IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO U UCCIIECIOBATEILCKYIO JICSITEIbHOCTh MHIAUBUIYAIbHO U B TPYIIIIE.

B nporniecce 10CTU EHHS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TPOTPAMMBI
no HHPOpMATHKE Yy OOYyYaIOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
UHTEJUICKT, MPeIoIararonuii copMupoBaHHOCTE:

CaMOpETYJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTh aJalTHUPOBAThCA K
OMOIIMOHAJILHBIM HM3MEHEHUSM U TMPOSBIATh THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOUYAIOIIECH CTPEMIJICHUE K JOCTHXKECHUIO 1IEJIH
U yCIIeXy, ONITUMHU3M, HHUIITMATUBHOCTh, YMEHHUE JECHCTBOBATh, UCXOS U3 CBOMX
BO3MO>KHOCTEH;

SMIIATHM, BKIIOYAIOIMIEH CIIOCOOHOCTH IIOHMMATh OSMOLMOHAIBLHOE
COCTOSIHME JPYyTHX, YUYUTBIBATH €ro MPH OCYIIECTBICHUM KOMMYHHUKAIIHH,
CITOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAJILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAaMBAaTh
OTHOIIICHUS C APYTUMH JIFOJbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(ITUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe usydeHus mHOOpPMATUKU HAa YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi y oOyuatomerocsi OyayT chOpPMHPOBAHBI METaNpeIMETHBIC
Pe3yNbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX JIEUCTBUSIX, @ HMEHHO —
MO3HABATENIbHBIE YHUBEpCAJIbHBIE YYE€OHBIE JIEWCTBHS, KOMMYHUKATHUBHBIC
yYHUBEpCAIbHbIC yUeOHBIC NEHCTBUS, PETYJISITUBHBIE YHUBEpCAJIbHbIE y4eOHbIE
JENUCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (OopMyJIUpOBaTh H  aKTyaIM3UpOBaTh  MpoOiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK WM OCHOBAHMS IS CPABHEHUS,
kinaccudukanuu u 00001IeHUS;

ONpPENEIIATh LENIN ACSITEIbHOCTH, 3a/laBaTh MapaMETpbl U KPUTEPUU HX
JOCTUKEHUS,

BBIABJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUYUSI B PpaccMaTPUBAEMBIX
SBJICHUSAX;



pa3pabaThiBaTh TUTaH PEIICHHsS TPOOJIEMBI C YIETOM aHAIHM3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
pE3yNIbTATOB IIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUHN NEATEILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJAaJeTh  HaBBIKAMH  Y4€OHO-MCCIENOBATENbCKOM W TPOCKTHOU
JCSATENIPHOCTH, HaBBIKAMHM  pa3pelieHusi MpodiieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB MTO3HAHNS;

OCYIIECTBIISITh Pa3IMIHBIC BUABI JCATEIHLHOCTH TIO TIOJYyYEHHUIO HOBOTO
3HAHUA, €T0 MHTEPIPETAIluH, MPEOOPa30BaHUI0 U NMPUMEHEHHUIO B PAa3TMYHBIX
y4eOHBIX CUTYyaIlUsX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX U COIMATBHBIX
IIPOEKTOB;

dbopMHupoBaTH  HAy4YHBIM  TUN  MBIIUICHUS,  BIAJETh  HAY4YHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00Opa30BaTEIbLHOM
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIICHUs, HAXOJUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH IEJICHAIPABICHHBINA MMOUCK MEPEHOCa CPEICTB U CIOCOOOB
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yYMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENICATECIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHMHAIIBHBIE TIOIXO/IbI ¥ PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.

3) pa6ora c ungopmanmeii:

BJIQJICTh HABbIKAMU TOJy4YeHUS HHPOPMAIMK M3 HCTOYHHKOB Pa3HbIX
TUTIOB, CAMOCTOSITEJILHO OCYIIECTBISATh TOWCK, aHAW3, CHUCTEMAaTHU3aIUI0 U
UHTEPIPETALNIO HHPOPMALIUU PA3TUIHBIX BUIOB U (hOPM MPEACTABICHHUS;

co37aBaTh TEKCThl B pa3IMYHBIX (QopMaTax C Yy4E€TOM Ha3HAUCHUS
uHboOpMaIlM W 1EJICBOM ayJAWTOPUH, BBIOMpas ONTUMAIbHYIO (opmy
IIPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHUBATH JJOCTOBEPHOCTH, JISTUTUMHOCTH HH(POPMAIIHH, €€ COOTBETCTBUE
MPaBOBBIM M MOPATBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33Jlad ¢ COOJ0/IeHeM TpeOOBaHUN IPTOHOMHKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECypCOCOEPEKEHUsI, TTPABOBLIX U ITHUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOOpPMAIIHH,
nH()OPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCcAJbHbIE Y4eOHbIe NeiCTBHSA

1) oOmenmne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX chepax KU3HHU;

pacrio3HaBaTh HeBepOalbHBIC CpEJICTBA OOIIEHHUS, MOHUMATh 3HAYCHHE
COITMAJILHBIX 3HAKOB, PACIlO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYallMd W
CcMAT4YaTh KOH(IUKTHI;

BJIQJIETh Pa3IMYHBIMA  CHOcOOaMH  OOIIEHHMS W  B3aWMOJICUCTBUSA,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(PJIMKTHBIE CUTYaIlUH;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIH30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

[IOHUMATh 51 HCII0JIL30BAaTh IpEUMYIIIeCTBA KOMaHIHOH 51
WHIMBHUIYaJbHON PabOTHI;

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHM C y4éTOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaX0T0 YJI€HA KOJUICKTUBA;

NPUHUMATh II€IM COBMECTHOM JCSATEIbHOCTH, OpPTraHW30BHIBATH U
KOOPJMHHUPOBATh JIEMUCTBUS MO UX JOCTHKEHHUIO: COCTABIATH IJIaH JICUCTBUIA,
pacrpenensaTb pojid ¢ y4éTOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4ECTBO CBOETO BKJaJa M KaXKJIOr0 y4acTHHKA KOMAaH/bI B
0OIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeayiaraTh HOBBIC IIPOCKTHI, OILICHWBATh HJEHW C TO3WIHUH HOBH3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3WTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUITMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITENIbHO  OCYIIECTBJISATH  [MO3HABATEJIBHYIO  JIESITEIbHOCTb,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laud B
00pa3oBaTeNbHOM NEATEIHOCTH U )KU3HEHHBIX CUTYyAIIHUSX;

CaMOCTOSTENIbHO COCTABJIATh TIUIAH pEHIeHUs TpoOieMbl €  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOP,  apryMEHTHpPOBAaTH  €ro,  Oparth
OTBETCTBEHHOCTD 34 PELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO U TIPOSIBICHUIO IUPOKOW IPYAUIINU B
Pa3HBIX 00JACTSIX 3HAHWM, MOCTOSIHHO TOBBINIATH CBOW OOpa30BATEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B €S TEILHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BIIQJICTh HABBIKAMU TIO3HABATEIbHOM pediaekcun Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB M
OCHOBaHM, UCIIOJIH30BATh MPUEMBI pedIIEKCHH TSl OIIECHKUA CUTYalluu, BEIOOpa
BEPHOTO PELICHUS,



OLICHMBAaTh PHUCKHM U CBOEBPEMEHHO TMPUHUMATh pEIIEHUS MO0 HX
CHUKEHUIO;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHaJIU3€ pPe3yJIbTaTOB
NEeSTEIBHOCTH.

3) npuHATHS ce0s U APYTrUX:

NpPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSTENBHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIMU JPYTrOro YyeaoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

B mporecce nzyduenust kypca HHGOPMATHUKU YIIIyOIE€HHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT JOCTUTHYTHI —CIEAYIONIME IPEIMETHbIC
pE3yNbTATHI:

BJIQJICHUE TPEACTABICHUSAMHU O POJIM MH(MOpPMAIMU U CBS3aHHBIX C HEU
IIPOLIECCOB B TMPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMH «UHPOpPMALIUD,
«MH(GOPMAIIMOHHBIM  MPOIECCH», «CUCTEMa», «KOMIIOHEHTBI  CHCTEMBI»,
«cucTeMHbIN 3QPerT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJaJICHUE METOoJaMH Ioucka uHpopmaiuu B ceTtu VHTepHeT, ymeHue
KPUTHUYECKU OIICHUBATh WH(OpMAIUIO, TOJYYeHHYIO U3 ceTu MHTepHeT;

yMEHHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPUBOJIUTH MPUMEPHI
UCTOYHUKOB HUX TOJYYEHUS W HANpaBICHUS HUCIOJIb30BAHUSA, YMEHHE
KJ1acCU(UIIMPOBATh OCHOBHBIC 33JlayM aHalM3a JaHHBIX (TIPOTHO3UPOBAHME,
Kinaccudukaius, — KiacTepusalusi,  aHalu3  OTKJIOHEHMH),  MOHHUMATH
MOCJIEIOBATEIBLHOCTh PEIICHUSI 3a/lad aHajiu3a JIaHHBIX: COOp TEPBUYHBIX
JAHHBIX, OYMCTKAa M OIIEHKa KauyecTBa JAHHBIX, BBHIOOpP W/WUIU TOCTPOCHUE
MOJIeNI, TpeoOpa3oBaHUE JaHHBIX, BHU3yalu3allusl JaHHBIX, WHTEPIpPETaIUs
pE3yNbTaTOB;

NMOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWIIBHBIX KOMITBIOTEPOB, TEHACHIIHIA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C OMEPAIMOHHBIMUA CUCTEMaMU, OCHOBHBIMU
BUJIaMH TIPOTPAMMHOTO OOECIeUYeHUsl I penieHus y4deOHBIX 3ajad 1o
BBIOpPAHHOM CIIeIIUaIn3alIum;

HAJIM4YUE TIPEACTABICHUM O KOMIIBIOTEPHBIX CETIX W HMX pOJIU B
COBPEMEHHOM  MHUpE, O  0a30BbIX  MPUHIUIAX  OpraHU3alUh |
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00UMX MPHUHIIUIAX pa3padoTKU
1 GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

NOHUMaHUE yrpo3 WHGOPMAIMOHHOW O€30MacHOCTH, WCIOIb30BaHUE
METOJIOB W CPEJCTB TMPOTUBOACHCTBUS OJTUM yrpo3aM, COOIIOACHUE Mep
0e30macHOCTH, MPEIOTBPAIIAIOITIX HE3aKOHHOE pacnpocTpaHeHUE
MEPCOHANILHBIX JaHHBIX, COOJIOJCHUE TPEOOBAHHMI TEXHUKH OE30MacCHOCTH U
TUTHEHBI TPpU pabOTEe ¢ KOMITBIOTEPAMH U APYTUMH KOMIIOHEHTaMU ITU(POBOTO
OKPYXKEHHS, TIOHMMAaHHE IPABOBBIX OCHOB HCIOIB30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paOdOTHI B ceTH MHTEpHET;

MOHUMAHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMHA PA3JIUYHBIX BHJIOB
uHopMaIuu, yMEHUE OmpeesaTh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauUecKuX M 3BYKOBBIX JIaHHBIX MPH 33JJaHHBIX IMapaMeTpax AUCKPETH3aIUH,
YMEHHUE OIpPEACNATh CPEIHIO CKOPOCTh TepeAadyud JaHHBIX, OIICHUBATh



U3MEHEHHE BPEMEHU Nepelaud MpU U3MEHEHUH HHGOPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUH 33a7a4 CBOMCTBA IMO3UIIMOHHON
3aMUCH YUCE, aJrOpuTMa MOCTPOCHUSI 3aITUCH YKCIIa B MO3UIIMOHHON CUCTEME
CUHMCIICHUS C 3alaHHbIM OCHOBAaHMEM M TIOCTPOCHMSI 4YHUCIa MO CTPOKE,
coliepKallei 3amuMch 3TOr0 YWcCiIa B TO3UIIMOHHOM CHUCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBINOJHATH apuMETUUYECKHE Olepaluu B
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHUE BBITIOJIHATH MPE0Opa30BaHuUsl JOTUYECKUX BBIPAKEHHM, HCTIONb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpMalbHBIX (opmax Mo 3aJaHHOMN
Ta0JMile MCTUHHOCTH, HCCJENO0BAaTh 00JIACTh MCTHUHHOCTU BBICKA3bIBAHUS,
coJiepKallero MEepeMeHHbIE, peliaTh HECIOXKHBIE JIOTUYECKUE YpaBHEHUS U
CUCTEMbI YpaBHEHU;

NOHUMaHUEe 0a30BbIX AJTOPUTMOB OOpPAOOTKM YHCIOBOM W TEKCTOBOMU
uH(popMaIuu (3aruch YUCeI B TO3UIIMOHHOM CUCTEME CUUCIICHHUS], HAXOXKICHHUE
BCEX IMPOCTHIX YHCENl B 3aJlaHHOM JIMara3oHe, o0paboTKa MHOTOPA3PSAHBIX
IEJIBIX YKCEeJ, aHAJIN3 CUMBOJBHBIX CTPOK U JAPYTHX), QJITOPUTMOB IOWCKA U
COPTHUPOBKU, YMEHHUE OMNPENEIATh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QIrOPUTMOB (CYMMHUPOBAHHE JJEMEHTOB MAcCHBA, COPTHUPOBKAa MAacCHUBa,
nepeOoOpHbIC  aNTOPUTMBI, JTBOMYHBIA TOUCK) W MPUBOJAUTH IMPUMEPHI
HECKOJIBKHUX aJITOPUTMOB PA3HOM CIOKHOCTH JIJIsl PEIICHUS OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O 0a30BbIX THIIAX JaHHBIX U
CTPYKTypax [aHHBIX, YyMEHHE UCIOJIb30BaTh OCHOBHBIC YIPABISIOIINE
KOHCTPYKIIMH, YMEHUE OCYIICCTBIISATh aHAIW3 MPEAJIOKEHHOU MPOrpaMMBI:
OTpeNeNsaTh pe3yibTaThl PpabOThl MPOrpaMMbl MPU  33JAHHBIX HMCXOJHBIX
JAHHBIX, OMPENENSTh, NMPU KAKUX HMCXOJHBIX JAHHBIX BO3MOXKHO MOJIyYCHHE
yYKa3aHHBIX pE3YyJbTaTOB, BBIABIATH JaHHBIC, KOTOpPHIE MOTYT MPUBECTH K
omuOke B paboTe mporpaMmbl, GOPMYITHMPOBATH MPEITIOKEHHS 110 YIYUIICHUIO
IPOrPaMMHOTO KOJIa;

YMEHHE CO37]aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI H
JIEMOHCTPAlIUOHHBIE ~ MaTepuaibl C  HWCIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YyMEHUE  HUCIOJb30BaTh  OJEKTPOHHBIC  TAONMUIBI /U1 aHAJK3a,
IpeICTaBlIeHUs U 00pabOTKU TaHHBIX (BKJIIOYAsl BHIYMCICHUE CYMMBI, CPETHETO
apu(pMETUYECKOTO, HAUOOJBIIIETO0 W HAWMEHBIIETO 3HAYCHHM, peIIecHUe
ypaBHEHUH, BHIOOP ONTHMAILHOTO PEIICHHUS, TIOJ00P JIMHUK TPEHJA, pelieHue
3a/1a4 MPOTHO3UPOBAHUS).

B mporiecce mzyuenus kypca nHpopmatuku yriayonéHHoro ypoBHs 6 11
Knacce oOy4aromuMucs OyAyT JTOCTUTHYTHI —CIEAYIONIHME IPEIMETHbBIC
PE3yIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KObI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOJMPOBAHUE COOOIICHUH (TIpePUKCHBIE KOJIbI), HCIOIB30BaTh MPOCTEUIITHE
KOJIbI, KOTOpBIC TIO3BOJISIOT OOHAPY)XMBAaTh W UCHPABIATh OIIMOKHA TPHU
nepeaayde JaHHBIX, CTPOUTH KOJI, 00ECIeYMBAIOIINN HAUMEHBIITYI0 BO3MOKHYIO
CPEIHIOI0 JIJIMHY COOOIICHMsS] TIPW M3BECTHOW YaCTOTE CHUMBOJIOB, MOSICHSTH
MPUHITUTIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATUS JTAHHBIX;

YMEHUE peIIaTh alTOPUTMUYECKHE 3a/layd, CBS3aHHBIC C aHAIU30M
rpadoB (3a1auyu MOCTPOCHUSI ONMTUMAJIBLHOTO IMYTH MEXKIY BEpIIMHAMH Tpada,
OTpENEeCHUs]  KOJMYECTBA  PA3IMYHBIX  MyTE€H  MEXKIYy  BEPIIMHAMHU



OPUEHTHUPOBAHHOTO AIMKINYECKOro Tpada), YMEHHE HCIOIb30BaTh JIEPEBBS
NpU aHAJIW3€ W TIOCTPOSHUU KOJIOB WM JUIA TPEICTABICHUS apU(PMETHUCCKUX
BBIPQXCHHUM, MPU PEIICHWH 3a/Jad TMOWCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JepeBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaTeiBaTh W 0OOCHOBHIBATH
BBIMTPBHIITHYIO CTPATETHIO UTPBL;

yMEHHE pa3padaThlBaTh M PEATU30BBIBATh B BHJE MPOTpamMM 0Oa30BBIC
JIITOPUTMBI, YMEHHUE UCTIOIB30BaTh B IpOTpaMMax JaHHbIC PAa3INIHBIX THIIOB C
y4€TOM OTpaHUYCHUI Ha JUaANa30H WX BO3MOXHBIX 3HAYCHUH, MPUMEHSTH MPHU
pelIeHnr 3aJa4 CTPYKTYphl HaHHBIX (CIHUCKH, CJIOBAapH, CTEKH, OYEpENIH,
JIepeBbsi), HWCIOJB30BaTh 0a30BBIC OMNEpAlUA CO CTPYKTypaMu JaHHBIX,
NPUMEHATh CTaHIAPTHBIE W COOCTBEHHBIC TOIIPOrpaMMBI it 00pabOTKH
YHUCIIOBBIX JaHHBIX W CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpaMM OMOJMOTEKH TOAIPOrpaMM, 3HaTh (YHKIIMOHATIHHBIE BO3MOXHOCTH
MHCTPYMCHTAIBHBIX CPEICTB Cpeabl pa3paOOTKH, YMEHHE HCIOIb30BaTh
CpencTBa OTJIAJIKU TMporpaMM B Cpelieé MNpOrpaMMHpPOBAHHUSA, YMEHHE
JIOKyMEHTUPOBATH MPOTPAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMHM CBEJEHUSMH O 0a3ax J[aHHBIX, UX CTPYKTYpE,
CpelcTBax CO3/laHus W pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIUYHBIC
(pensiiioHHBIE) 0a3bl JMaHHBIX (COCTAaBJIATH 3alpochl B 0a3zax JIaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH
pa3zpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE HCIOJb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJICTH ISt
aHann3a OOBEKTOB M IMPOIECCOB: (HOPMYyIUpOBaTh IMEJb MOJIECITUPOBAHMUS,
BBITIOJIHATh aQHAIM3 pE3YyJIbTaTOB, IMOJYYEHHBIX B XOJI€ MOJICTUPOBAHMUS,
OIICHUBATh COOTBETCTBUE MOJCIU MOJCIHUPYEMOMY OOBEKTY WM TPOIECCY,
MPEICTABIIATh PE3YIbTaThl MOJCIUPOBAHUS B HATJISITHOM BH/IE;

YMEHUE OpPraHU30BbIBATH JIMYHOE HWH(MOPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IIMYHBIX CPEJCTB MHU(PPOBBIX TEXHOJOTHUN, MMOHWMAHUE
BO3MOXHOCTEH IM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, HH(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX TPUHIMIOB  pabOThl, BO3MOXHOCTEH U
OTpaHUYCHHUS TIPUMEHEHHUS TEXHOJOTUHA HWCKYCCTBEHHOTO WHTEIJICKTa B
Pa3IUYHBIX OOJACTSAX, HATWYUE TMPEJCTABICHUH O Kpyre peniaeMbIX 3aaad
MaIIMHHOTO OOy4YeHHMsl (pacro3HaBaHUs, KiIacCU(UKAIIMN U TPOTHO3UPOBAHMS)
HaJIM4YUE TPEACTABICHUN 00 MCIOIB30BAaHUH MH(POPMAIIMOHHBIX TEXHOJOTUN B
Pa3IMYHBIX poecCuoHaNbHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmeHoBaHue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTbI
Pasznea 1. lndpoBasi rpaMOTHOCTD
Kommbrorep -
YHUBEPCAIBHOE
1.1 . 6
yCTPOMCTBO 00pabOTKU
JTAHHBIX
[IporpammHuoe
1.2 porp 6
obecrieyeHne
1.3 KommerotepHsie ceTu 5
Nudopmanmonnas
1.4 dopua 7 2
0€301acHOCTb
Hroro no paszneny 24
Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue
2.1 nH(popManuu B 19 2
KOMIIBIOTEpE
OcHOBBI aNIreOpBI
2.2 P 14 1
JIOTUKHU
Komnbsrorepnas
2.3 P 7 1

apupmeTHKa




Hroro mo pazneny 40

Pa3nes 3. AnropuT™Mbl M IpOrpaMMHpOBaHue

BBenenue B
3.1 16 0.5
MpOrpaMMHPOBAHUE
39 Bcnomorarensabie 8 5
AITOPUTMBI
3.3 YucaeHHbIE METOIBI 5 3
AJITOPUTMBI
34 o0paboTku 5 1
CHMBOJIbHBIX JTAHHBIX
ANTopuTMEBI
35 P 10 35
00pabOTKH MacCCHBOB
Hroro no pasaeny 44
Pa3nen 4. UndopmaumoHHbie TEXHOJIOTHH
O0paboTKa TEKCTOBEIX
4.1 P 6 25
JTOKYMEHTOB
4.2 AHann3 JaHHBIX 8 3
Hroro no paszneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136 9
YACOB I10 ITPOTPAMME 21.5




11 KIIACC

HaumeHoBaHue KonuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u
11 uH(pOpMaIIMOHHBIE 10 2.5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pasaeny 18
Pa3znea 2. AnropuT™MbI U NIPOrpaMMHUPOBAHUE
DNEeMEHTBI TEOPUU
2.1 P 6 1
AJITOPUTMOB
ANTOpUTMEI U
2.2 28 10
CTPYKTYpBI JaHHBIX
OCHOBBI 00BEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16 4.5
IIPOrPaMMHUPOBAHHUS
Hroro no pazneny 50
Pazgen 3. UndopmManmoHHbie TEXHOJIOTUH
KomneroTepHo-
3.1 MaTeMaTH4ecKoe 8 2

MOJIETUPOBaHUE




3.2 Basbl nanHbIX 10
3.3 Be6-caiitbl 14
K
3.4 OMITbIOTEpHAS 8 35
rpaduka
3.5 3D-monenupoBanue 8 3
Uroro no pazgeny 48
PesepBHOE Bpemst 20
OBIEE KOJIMYECTBO
136 36.5

YACOB I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

TpeOGoBaHMs TEXHUKU
0€30MaCHOCTH ¥ TUTUEHBI
npu pabore ¢
KOMITBIOTEPAMU U IPYTUMHU
KOMITOHEHTaMH U(POBOTO
OKPY>KEHUS

[TpuHIMIIBI paOOTHI
KOMITbIOTEPOB U
KOMIIBIOTEPHBIX CHCTEM

OOMeH TaHHBIMH C
ITOMOIILIO IIIHH.
KonTponneps! BHENTHUX
YCTPOMCTB

ABTOMaTH4YeCKOE
BBIITOJIHCHUC HpOl”paMMI)I
MIPOLIECCOPOM

OnepatuBHas1, HOCTOSTHHAS

" JOJITOBPEMCHHAA MMaMATh.

KOHTpOJlJICpLI BHCIITHHUX




ycTpoitcTs. [Ipsmoit
JIOCTYI K IMaMsTH

CoBpemeHHbIE
KOMITBIOTCPHBIC
TCXHOJIOTUH

[Iporpammuoe
o0ecnieueHne
KOMITHIOTEPOB,
KOMITBIOTEPHBIX CHCTEM H
MOOWIJIBHBIX YCTPOWCTB

CucreMHoO€ MporpaMMHOE
obecrnievyeHue.
OrnepalinOHHBIE CUCTEMBI

Yrunutel. [paiiBepsl
ycrporicts. [TapamiensHoe
IPOrpaMMHUPOBAHKE

10

Hucramnanusa u
JIEWHCTAIUISAIIAS
MIPOTrPaMMHOTO
obecreucHus

11

DalIOBbIE CUCTEMBI.
[TpuHIUIIBEI pa3MenIeHus: U
MMeHOBaHUs (ailsioB B
JIOJITOBPEMEHHOM MTaMSITH.
[1TaGs10HEI TSI OUCAaHUS
rpyni ¢aitnos




12

3aK0HOJIaTEIIHLCTBO
Poccniickoit denepanuu B
00J1acTH TPOrPaMMHOTO
obecreyeHns U JaHHBIX

13

IIpuHIMIIBI TOCTPOCHUS U
arrapaTHble KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14

Cetp UnTepHeT

15

Pasznenenue IP-cetn Ha
[IOJICETH C IIOMOILBIO
MAacCOK IoJjceTei

16

CeteBoe
aIMUHUCTPUPOBAHKE

17

Buael nesaTenbHOCTH B ceTH
HNuTepuer. CepBuUCH
HHurepHera.
I'ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U

yCIyrH

18

HNudopmannonHas
0€3011aCHOCTb

19

BpenonocHsie
porpaMMHOe oOecrieueHue
U METOJIbl O0pHOBI ¢ HUM

20

[TpakTuyeckas pabora 1mo




TeMe "AHTUBHUPYCHBIE
porpaMMmsl"

21

Opranu3zanus IMYHOTO
apxuBa UH(OPMAIIHH.
PesepBHOE KONMpOBaHUE.
ITaposibHas 3amuTa apxuBa

22

IudpoBanue JaHHBIX

23

Anroputm nudpoBaHus
RSA. Creranorpadus

24

[TpakTuueckas paboTa mno
teme "llIudpoBanue
Ha”HHBIX"

25

Wnpopmanus, faHHbIE U
3HaHus. HpopManoHHbIe
IPOLIECCHI B IPUPOJE,
TEXHUKE U 0011ecTBe

26

HenpepsiBHble 1
JVCKPETHBIE BEINYMHBI U
curHansl. Heo6xoaumocts
JUCKPETU3ALNH
uHpopManuy,
IIpeAHA3HAYEHHOU IS
XpaHeHus, nepeaadn u
00paboTKku B IU(POBBIX
cUcTeMax

27

JIBOMYHOE KOAMPOBAHUE.




PaBHOMEpHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JexonupoBaHue
COOOIIIEHHH, 3aIIMCAaHHBIX C
MIOMOIIBI0 HEPABHOMEPHBIX
KOJIOB

28

Ycnosue dano.
[TocTpoeHnre oqHO3HAYHO
JEKOJUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad
An. A. MapkoBa

29

Enununs! usmepenus
KOJIn4YecTBa MH(OpMaIUH.
AndaBUTHBINA TOIXOA K
OLIEHKE KOJIMYECTBA
uH(popMaluu

30

CHuCTEeMBI CUNCIICHUS

31

ITepeBon uncen U3 ogHOU
CHUCTEMBI CUHCIICHUS B

APYTYIO

32

J/IBon4Has1, BOCbMEpUYHAS
Y LIECTHAALIATEpUYHAs
CUCTEMBI CUHCIICHUS, CBA3b
MEXy HUMU

33

JIBonuHas1, BOCbMEpUYHAs
Y LIECTHAALATEpUYHAs




CHUCTCEMBbI CUHUCIICHHUA, CBA3b
MCKIAY HUMHU

34

JIBon4Has1, BOCbMEpUYHAs
Y LIECTHAALATepUYHAs
CHUCTEMBI CUUCIICHUS, CBA3b
MEXIy HUMU

35

Apudmernueckue
OTIepalyy B TO3UITHOHHBIX
CHCTEeMax CUHCIICHUS

36

Tponunas
YpaBHOBEIIEHHAs CUCTEMA
CUUCIICHUS

37

I[BOI/I‘{HO-,I[GCSITI/ILIHaH
CHUCTEMA CUUCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe konupoBanue
MU300paKeHUI

40

[TpaxkTrueckas padoTa 1o
teme "Jluckperusanus
rpaduueckoit
uHpopmanun"

41

[{BeToBBIE MOAEINH.
BekTopHOE KOOUpOBaHUE.
®opmatsl (aitios.
TpéxmepHas rpaduka.
@®paxkranbHas rpaduxa




42

KoaupoBanue 3Byka.
Ouenka
nH(popMarmoHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TIPU
3aJJaHHBIX YaCTOTE
JMICKPETU3AINH U
Pa3psAHOCTH KOJIUPOBAHUS

43

[IpakTrueckas paboTa mo
teme "Jluckperuzanus
3BYKOBO# HH(popMarun'"

44

OcHOBBI aNITreOpBI JTOTUKU

45

Jlornueckue onepanumu.
TaGmuIsl UICTUHHOCTH

46

Jlornueckuie BeIpaeHUsl.
Jlornueckue TOXaeCTRA.
JlokazaTenbCTBO
JIOTHYECKHUX TOXKIECTB C
TTOMOIITHIO TaOJTHI]
WCTUHHOCTH

47

[TpakTnueckas padoTa 1o
teMe «llocTpoenue n
aHanu3 TaluI
UCTMHHOCTH B TaOJIMYHOM
IIPOLIECCOPE

48

Jlornueckue onepanuu u
orepanuu HaJ




MHOXCCTBaMU

49

Jlornueckue onepanuu u
onepauuy Hajq
MHOKECTBaMHU

50

3aKoHbI aNreOpbl JTOTHKH.
OKBUBAJICHTHbBIE
npeoOpa3oBaHUs
JIOTUYECKUX BBIPAKECHUIN

51

Jlornueckue YpaBHCHHUA U
CHCTCMbI ypaBHeHI/Iﬁ

52

Jlornueckue GpyHKIUU.
3aBUCHUMOCTh KOJIMYECTBA
BO3MOYKHBIX JIOTHYECKHUX
(GYHKIMHI OT KOJIMYecTBa
aprymeHToB. [lonHbie
CUCTEMBI JIOTHYECKUX

byHKIMMA

53

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAXKEHUM.
CoBepliieHHbIE

T3 BIOHKTHBHBIE U
KOHBIOHKTHBHBIE
HOpMaJlbHbIE (POPMBI,
QITOPUTMBI UX MTOCTPOCHHS
1o TabJuile UCTUHHOCTH

54

Jlormyeckue 3J1eMEeHTHI B




COCTaBC KOMIIBIOTCPA

55

Tpurrep. Cymmarop.
MBHoropa3psIHblii
CyMMarop

56

ITocTpoenue cxem Ha
JIOTUYECKHUX AJIEMEHTaX.
3anuch JOru4ecKoro
BBIPAKEHMS 110 JJOTUYECKOU
cxeme

57

Muxkpocxemsbl U
TEXHOJIOTHS UX
MPOU3BOACTBA

58

[IpeacraBnenue Henbx
YHUCEJl B MaMATH
KOMIIBIOTEPA.
OrpaHnn4eHHOCTh
JIMaIia30Ha yucen Mpu
OTPAaHUYEHUHN KOJIMYECTBA
pa3psnos. llepenonnenne
pa3psIAHON CETKU

59

be33HakoBEIC M 3HAKOBEIS
JIaHHbIC. 3HAKOBKIN OUT.
JIBOMYHBII
JIOIIOJTHUTEIILHBIN KO
OTPULIATENbHBIX YUCEN

60

IToOuTOBBIC TOTHYECKHE




onepauuu. Jlornueckuit,
apudMeTHIecKuil U
LHUKJIAYECKUI CIIBUTH

61

IudpoBanue ¢ MOMOLIBIO
oOUTOBOM onepanuu
«uckmougaromiee NI

62

[Ipencrasienue u
XpaHEeHHUE B aMsTH
KOMITbIOTEpa
BEIIECTBEHHBIX YHUCEI

63

BrinosineHue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMH,
HAKOIUIEHUE OLIMOOK IIPU
BBIUHCIICHUSIX

64

[TpakTnueckas padota 1o
teMe «3yuenune
MOpa3psAHOTO0 MATMHHOTO
MPEJICTaBICHUS LIETBIX U
BELIECTBEHHBIX YUCEID»

65

AHanu3 alropuTMOB

66

Oransl pelieHus 3a1a4 Ha
KOMITBIOTEPE.
HNHCcTpyMeHTAIbHBIE
Cpe/CTBa: TPAHCIIATOP,
OTJIaTYHK,

PO HINPOBIIMK




Cpena nmporpaMMupOBaHUsL.
Komnunsnusa n
HMHTEPIPETALHS TPOTPAMM.

67
BupryanbHbie MallTuHEbIL.
HNHuTterpupoBanHas cpena
pa3paboTKu

68 MeToab! OTHAIKA
nporpamMm

69 Turbel nepeMeHHbIX B
SI3BIKE MPOTPAMMHUPOBAHHS

70 O0paboTKa ebIX YUCe

71 O06paboTKa BeIeCTBEHHBIX
yucel

79 Crnyuaiinble u
NICEBAOCTyYaiiHbIe YncTa

73 Bersaenunsa. CnoxHbIe
YCIIOBUS

74 [{ukisl ¢ ycnoBueM
[{uKITBI 11O TIEpEMEHHOM.

75 B3anMmo3zaMeHIeEMOCTE
Pa3TUYHBIX BHJIOB ITHKJIOB
O06paboTka HaTypaTbHBIX

76 YHCEeN ¢ UCIOIb30BaHUEM
LIUKJIOB
Haxoxaenue Bcex

77 0.5

IMMPOCTBIX YHUCCI B 3aJIaHHOM




nuana3one [Ipaktuueckas
pabora o Teme «Pemenue
3a/1a4 METOJIOM Tiepedopar»

78

WMuBapuaHT nukna

79

JlokyMeHTHupOBaHuE
nporpamMmm

80

O6paboTka TaHHBIX,
XpaHAmuxcs B (aiimax

81

Pa3Ouenue 3amaun Ha
oa3agayu

82

Hcmonn3oBanne
CTaHJapTHOU OMOJIMOTEKH
SI3BIKA MIPOTPAMMHPOBAHHUS.
[Moakiroyenue OUOIUOTEK
MOJAMPOrPaMM CTOPOHHHX
MIPOU3BOIUTENEH

83

IToanporpamMmsl
(mpoueaypsl U GYHKINN)

84

IToanporpamMmsl
(mpouenypsl U GyHKINN)

85

[TpaxkTrueckas padoTa 1o
teme "Pa3zpaboTka
noanporpamMm”

86

Pexypcus. PexypcuBHbie
00BeKTHI ((hpaKTabl).
PexypcuBHbIE TpOLIETYPBI




U QYHKIUH.
Hcnons3oBanue crexa i

OpraHHU3aIH PEKYPCUBHBIX
BBI30BOB

87

[TpakTuyeckas pabora 1mo
teme "PexypcuBHbIe
MOJAIPOTPaMMbI"

88

MoynbHBINA TPUHLIAI
MOCTPOEHUS MPOrpamMm

89

YucneHHbIe METOIbI

90

[TpakTuyeckas pabora 1o
TeMe «HucaeHHoe peleHue
YpaBHEHUI

91

Hcnons3oBanue
JACKPETU3ALUU B
BBIYHUCIINTEILHBIX 3a/1auax

92

[TpakTrueckas padoTa 1o
teme «[IpubmmkénHoe
BBIUNCJICHHUE JUIMH KPUBBIX
U miomaneit puryp»

93

[TpaxkTrueckas padoTa 1o
teme «Ilouck Mmakcumyma
(MuHEMYMa) QYHKIIUI»

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00paboTKH CUMBOJIBHBIX




CTPOK: MOJICUET
KOJINYECTBA IIOSABJICHUH
CHMBOJIa B CTPOKE

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK:
pa30ueHue CTpOKH Ha
CIJIOBA TIO MPOOETHHBIM
CHMBOJIaM

Anroput™mbl 00paboTKH

CHMBOJIBHBIX CTPOK: ITOMCK
MOJICTPOKU BHYTPU JIAHHOM
CTPOKH; 3aMEHA HAWJICHHOMN

HOJCTPOKH Ha JIPYTyIO
CTPOKY

[TpakTuyeckas pabora 1o
teme "OOpaboTKa CTPOK ¢
UCTOJIb30BaHUEM (DYyHKITHIHA
CTaHJapTHON OMOIHOTEKU
SI3BIKA
porpaMMHUpoOBaHus"

FeHepauHﬂ CJIOB B
3aJaHHOM aJ'I(I)aBI/ITe

MaccuBsl U
MOCIIEIOBATCIBHOCTH
yucen. [Ipakruueckas
pabota mo Teme
"3anoiHeHne MaccuBa'




100

O0001éHHBIE
XapaKTEPUCTHKH MacCHBa

101

JIMHEWHBIN MONCK
3aJJaHHOT0 3HAYCHUS B
MaccuBe. [IpakTuueckas
pabora 1o Teme
"JInHEHBIN TOUCK
3aJIaHHOT'O 3HAUYCHUSA B
Maccube"

0.5

102

[TpakTnueckas padota 1o
teme "llouck
MUHUMAJIbHOTO
(MaKCHMaJILHOTO)
3JIEMEHTa B YHCIIOBOM
MaccuBe"

103

CoptupoBKa 0JHOMEPHOTO
MaccuBa. [Ipocteie MeTobI
COpPTUPOBKH.
[TpakTrueckas padota 1o
teme "IIpocTeie MeTO b
COPTUPOBKH MaccuBa'

0.5

104

CopTUpOBKa CIIUSTHUEM.
bricTpast coptupoBka
MaccHBa (aJIropuTMm
QuickSort). IMpakTuyeckas
pabota no Teme "bpicTpas
COpTUpPOBKa MaccuBa"

0.5




105

JIBOUYHBIN ITOUCK B
OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas
pabota 1o Teme

" JIBOMYHBINA HOUCK"

0.5

106

JIBymepHBIE MacCHUBBI
(MaTpuIIb)

107

Anroput™mbl 00paboTKH
MaTpHI

108

Pentenue 3amau aHanmmsa
JAHHBIX

109

CpencTBa TEKCTOBOTO
mporeccopa

110

KomnrerotrepHas BEpcTKa
TeKcTa

111

[TpakTnueckas padota 1o
teme "BépcTka
JIOKYMEHTOB C
MaTeMaTHYECKUMHU
dopmymnamu"

112

HNHCcTpyMEHTBI
peLEeH3UPOBAHUS

113

[TpakTrueckas paboTa 1o
TeMe "MHOrocTpaHu4HbIE
JIOKYMEHTBI"

114

O61ayHble CEPBUCHI.

0.5




KonnexkruBnas padota ¢
JIOKYMEHTaMHU.
[TpakTrueckas paboTa 1o
teme "KomiekTuBHas
pabora ¢ qokymeHTamu'"

115

Amnanu3 gaHaeix. bonpmme
AHHBIE

116

MamwuaHOE 00y4deHUEe

117

AHanu3 JaHHBIX C
MTOMOIIBIO AJIEKTPOHHBIX
Ta0JIHIL

118

[TpakTrueckas paboTa mo
TeMme "AHanu3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
TabauL"

119

[Toctpoenue rpagukos
bynkuunit. [IpakTrueckas
pabora 1o Teme
"HarnsgHoe
IpeJICTaBICHNE
pe3ysbTaToB
CTaTUCTUYECKOU
00pabOTKM JaHHBIX B BUJIE
Jyarpamm cpeicTBaMU
penaKkTopa MEKTPOHHBIX
Tabaur"

0.5




JInnuu Tpenna.
[TpakTuyeckas pabora 1mo

120 teme "Iloxbop muHuM 1 0.5
TpeHJ1a, MPOrHo3upoBaHue”
[TonGop mapamertpa.
[TpakTuyeckas pabora 1mo
121 teme "UuncaeHHoe pelnieHne 1 0.5
YpaBHEHUH C TOMOIIIBIO
noabopa mapamerpa"
OnTuMu3anus Kak IOUCK
HAWJIYYIIETo peuieHus B
3aJJaHHBIX YCIOBUSX.
122 [TpakTrueckas paboTa mo 1 0.5
TeMme "Perrenue 3amau
ONITUMH3AIHMHU C TIOMOIIBIO
AJIEKTPOHHBIX TabnuI"
123 | Pe3sepBHOe Bpems 1
124 | PesepBHOE Bpems 1
125 | PesepBHOe Bpems 1
126 | PesepBHOe Bpems 1
127 | PesepBHOe Bpems 1
128 | PesepBHOe Bpems 1
129 | PesepBHOe Bpems 1
130 | PesepBHOe Bpems 1
131 | PesepBHOe Bpems 1




132 | PesepBHOE Bpems 1
133 PezepBHOE BpeMms 1
134 PezepBHOE Bpems 1
135 | PesepBHOe Bpems 1
136 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO
136 21.5

YACOB I10 ITPOIT'PAMME




11 KJIACC

N Kosun4yecTBo 4acoB DJIeKTPOHHbBIE
; Jara uugposbIe
n/ | Tema ypoka KounTtpoJubHbie IIpakTuyeckue
Bcero U3yYeHusi o0pa3oBaTre/ibHbIE
L padoThI padoThI
pecypcsbl
KonnvectBo nnpopmanuu 1
AJNTOPUTMBI C3KaTHUS TaHHBIX 1
Anroputm Xaddmana 1
[TpakTnueckas padota 1o
4 teme "CkaTue JaHHBIX C
MOMOIIBIO AITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
ANTOPUTMBI C3KaTHS TaHHBIX
¢ norepamu. [IpakTruueckas
6 paborta o Teme "Cikatue 1 0.5
JAQHHBIX C ITOTEPSIMHU
(anroputmsl JPEG, MP3)"
CxopocTh nepeiaun JaHHbIX 1
IToMexX0yCTOMYUBBIE KOJIbI 1
[TpakTnueckas padoTa 1o
9 teMme "[lomexoycroitunBbie 1 1
KOJbI"
Cucrembl. KoMOHEHTHI
10 CHUCTEMBI U UX 1
B3aMMO/JICHICTBHUE.




Cuctemusiii 3pdekr.
VYnpasienue kak
nH($OpPMalMOHHBIN MpoIiecce.
OOGparHas CBs3b

11

Moaenu 1 MOACIIUPOBaHUE

12

I'padsr

13

Pemienue 3a1a4 ¢ MOMOIIBIO
rpa¢os

14

JlepeBbst

15

OCHOBBI TEOPUH UTD

16

[TpakTuyeckas pabdora 1o
teme "[1oucK BBIMTPBIITHON
CTPAaTETHUH B UI'PE C ITOJTHOU
uH(popmanuein"”

17

CpenacTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

18

[TpakTuyeckas pabdora 1o
teme "Cpencrsa
HCKYCCTBCHHOI'O
uHTeNIeKTa"

19

dopmanuzanys MOHATUSA
anroputMa. Mammsa
TrroprHra Kak
YHUBEpCalbHasi MOJIEIb
Bblunciennil. Tezuc Yeépua—
TrropuHra

20

[TpakTnueckas pabota 1o
teme "CocTaBieHHne MpoCTou




MPOrpaMMBbI JJIsI MALTUHBI
Teropunra"

21

Mammna Ilocta

22

HopmanbHble anropudmel
Mapxkosa

23

AJITOpUTMUYECKHU
Hepa3pelrMbIe 3a/1a4u.
3ajada ocTaHoBa.
HeBo3moxHOCTH
aBTOMATHYECKOM OTIagKH
nporpamm

24

CI0XXHOCTDH BBIYHUCIIEHUN

25

[Touck mpOCTHIX YKCEN B
3aJJaHHOM JIUAITa30He C
MIOMOIIIBIO AJITOPUTMA
«pemieto IpatocheHa

26

[TpakTuyeckas pabora 1o
teme "[louck mpocThIX uncen
B 3aJlaHHOM JHarna3oHe"

27

MHoropa3psaHble Lenble
qucia, 3a0a4K JUIMHHON
apu(MeTHKH

28

[TpakTrueckas paboTa mo
TeMe "Peanuszanus
BBIYHCIICHUH C
MHOTOpa3psIHBIMU
ypciaaMu"

29

CrnoBapu (accounaTuBHBIE




MacCCHBBI, OTOOPAKCHHS).
Xom-tabaunel. [loctpoerue
a1(paBUTHO-9aCTOTHOTO
cioBaps IS 3aJJaHHOTO
TEKCTa

30

[TpakTrueckas paboTa 1o
teme "Iloctpoenne
an(aBUTHO-4YaCTOTHOTO
cJoBapsi 171 3aJaHHOTO
Tekcra"

31

AHanu3 Texcra Ha
€CTECTBEHHOM SI3BIKE.
Brimenenne
IMOCJICIOBATEILHOCTEH 110
mrabiony. PerynspHbie
BbIpaKeHMs1. YacTOTHBIN
aHaIu3

32

[TpakTnueckas padoTa 1o
TeMme "AHaan3 TEKCTa Ha
€CTECTBEHHOM SI3BIKE"

33

Creku. AHanus
MPABUJIBHOCTH CKOOOYHOTO
BBIPpAXKCHUA

34

Brruncnenue
apupMeTUIeCKoro
BBIPKEHMSI, 3aITMCAHHOTO B
nocThuKCHOU Popme

35

[TpakTnueckas pabota 1o




TeMe "Bprunciienue
apuhMeTUIECKOTO

BBIPAXXECHHUSI, 3alIICAHHOTO B
noctdukcHou popme"

36

Ouepenu. Ucnonb3zoBanue
odepeu Ik BPEMEHHOTO
XpaHEHHS JaHHBIX

37

[TpakTuyeckas pabora 1mo
Teme "Ucnonp3oBanue
ouepenn"

38

Hepesbs. Peanuszanus nepesa

C TIOMOUIBIO CCHUTOYHBIX
CTPYKTYp. J\BonuHbBIE
(buHapHBIE) TEPEBbA.
[Toctpoenue aepesa amns
3aJJaHHOTO
apupMeTUIECKOro
BBIPAKCHUS

39

[TpakTrueckas paboTa mo
teme "Mcnons3oBanue
JIEPEBHEB JIJIs1 BEIYMCIICHUS
apupMeTUIECKUX
BbIpaKeHUI"

40

PekypcuBHBIE alITOPUTMBI
obxoma nepesa.
Hcnoap3oBaHne cTeka u
odepeu it 00Xxo/a aepeBa

41

PexypcuBHbBIE anrOpUTMBbI




obxoma nepesa.
Hcnons30Banue cTreka u
ouepenu i1 00xo/1a aepeBa

42

ANropuTMBI Ha Tpadax.
[TocTpoeHre MUHIMAIIBHOTO
OCTOBHOTO JiepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPHEHTHPOBAHHOTO Tpada

43

O6xon rpada B rimyOuHy.
O6xox rpada B mupuny

44

KonnyecTBO pa3iimyuHbIX
IIyTeW MEXy BEPIIMHAMU
OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroput™m JlefKCTpHI.

46

[TpakTrueckas padoTa 1o
TeMe "BbI4nciieHne JTMHBI
KpaTyaiuiero myTH MEexX1y
BepIIMHaMu rpada
(anroput™m [leikcTps)"

47

AnroputMm Dnoitna—
Yopmamia

48

3aa4u, peraemMsle ¢
MTOMOIIBIO TMHAMUYECKOTO
IIPOrpaMMHUPOBAHUS:
BBIYNCIICHHE PEKYPCUBHBIX

byHKINMA

49

[TpakTnueckas pabota 1o




teme "Beruncnenue
PEKYpPCUBHBIX (QYHKIUH C
MOMOUIbIO JMHAMUYECKOTO
porpaMmmMupoBanus"

50

3anauu, peraeMble ¢
MOMOUIbIO JMHAMUYECKOTO
IPOrPaMMHUPOBAHUS:
MoJICYET KOJIMYECTBa
BapHaHTOB

51

[IpakTrueckas paboTa mo
Teme "Iloncuér KkoanyecTna
BapUAHTOB C TIOMOIIIBIO
JHHAMHYSCKOTO
IporpaMMupoBaHus”

52

3anauu, peraeMbie ¢
MOMOIUIbIO JTMHAMUYECKOTO
MIPOTrpaMMHUPOBAHUS: 3a/1a41
ONTUMU3AINH

53

[TonsiTve 0 mapagurmax
nporpamMupoBanus. O630p
A3BIKOB [TPOrPAMMHUPOBAHHUS

54

[Toustie 06 0OBEKTHO-
OPUCHTUPOBAHHOM
IPOTPaMMHUPOBAHUH

55

OOBEKTHI U KJIACCHI.
CBolicTBa U METOIBI
00BEKTOB

56

OOBEKTHO-




OpI/IeHTI/IPOBaHHHﬁ aHaJInu3

57

[TpakTuyeckas pabora 1mo
teme "Hcnonb3oBanue
TOTOBBIX KJIACCOB B
nporpamme"

58

Pazpabotka nporpamMmm Ha
OCHOBE O0BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

59

[TpakTuyeckas pabora
"Pa3paboTka nmpocToii
[IPOIPaMMBI C
MCIIOJIb30BaHUEM KJIACCOB"

60

WNHuKancynsanus.
[TpakTnueckas padota 1o
teme "Pa3paboTka kiacca,
UCIIOJIB3YIOIIETO
MHKAICYJIAIUI0"

0.5

61

Hacnenosanwue.
[Tomumopduzm

62

[TpakTnueckas padoTa 1o
teMe "Pa3zpaboTka uepapxuu
KJ1accoB"”

63

Cpenbl OBICTPOI pa3pabOTKH
nporpamm. [IpoektrupoBanue
uHTepdeiica moap30BaTENs

64

ITpoextupoBanue
uHTepdeiica noap3oBaTeNs

65

Hcnonp30BaHHE TOTOBBIX




YIPaBIISIEMBIX 3JIEMEHTOB
IUTSI TIOCTpOeHUs uHTEpdeiica

66

[TpakTuyeckas pabora 1mo
teme "Pa3paborka
IPOTPAMMBI C TPaPUUECKUM
uHrepdericom”

67

W3yuyenue BTOpOro A3bIKa
IIPOrpaMMHUPOBaHUS

68

N3yyenue BTOpOro sA3bIka
IIPOrpaMMHUPOBaHUS

69

OTtanel KOMIIBIOTCPHO-
MaTeMaTH4YICCKOI'O
MOACIIUPOBAHUA

70

Juckperusanus npu
MaTeMaTUYECKOM
MOJICIIUPOBAHUU
HETPEPHIBHBIX MPOIECCOB.
MoaenvupoBaHu€e ABUKEHUS

71

[TpakTuueckas paboTa mo
teme "MonenupoBaHue
IBYKEHUA"

72

MopnenupoBanue
OMOJIOTUYECKUX CUCTEM.
[TpakTrueckas pabota 1o
teme "MonenupoBanue
OMOJIOrNYEeCKUX cUcTeM"

0.5

73

MareMaTu4eckrue MOJIEIU B
O9KOHOMUKE.




BrrancnurensHbIe
OKCIIEPUMCEHTBI C MOACIIAMUA

74

BeposTHOCTHBIE MOJEIH.
[TpakTuyeckas pabora 1mo
TeMme "MIMuTalinoHHOE
MOJICIMPOBAHUE C TIOMOIIBIO
Metosa Mounrte-Kapio"

0.5

75

Komnerorepnoe
MOJICJINPOBAHUE CUCTEM
YIPaBJICHUS

76

OO0paboTka pe3yJIbTaToB
IKCIIEPUMEHTA

7

Tabmuunble (pEeNAIHMOHHBIE)
0a3pl JaHHBIX

78

[Touck, copTupoBKa u
¢unbTpanus JaHHBIX.
3anpocsl Ha BIOOPKY
JAHHBIX. 3aIPOCHI C
napaMeTpami.
Beruucnsemslie nons B
3arpocax

79

[TpakTrueckas padoTa 1o
teMme "PaboTa ¢ roToBoit
0a30i1 naHHBIX"

80

MpuororabiauuHeie 0a3bl
IaHHBIX. THITEI CBsI3ei
MEX1y TaOJIHUIIaAMU.
Bremuuit kirou.




]_[CJ'IOCTHOCTB 0a3nl JaHHBIX

81

[TpakTuyeckas pabora 1mo
teme "Pa3paborka
MHOTOTA0IMYHOM 0a3bl
NaHHEIX"

82

3anpocsl K
MHOT0Ta0JIMYHBIM 0a3am
JIAHHBIX

83

[TpakTnueckas padota 1o
Teme "3anpocsl K
MHOTrOTa0IMYHOM Oaze
TaHHBIX"

84

SI3BIK ynipaBieHUs JTaHHBIMU

SQL

85

[MpakTudeckas padora 1mo
TeMe "YTpaBieHHe TaHHBIMU
C TIOMOTIIBIO si3bika SQL"

86

Hepensimonnsie 6a3bl
TaHHBIX. DKCIEPTHHIE
CHUCTEMBI

87

HHTEepHET-IPUIIOKEHUS

88

ITonsiTHE O cepBepHON U
KJIMEHTCKOM 4acTAX cauTa.
TexHonorust «KIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTAaTKU

89

OcuoBrI a361ka HTML

90

[TpakTnueckas pabota 1o




TeMme "Co31aHue TEKCTOBOM
BeO-CTpaHHIIBI"

91

Ocuossl ga3p1ka HTML

92

OcHoBrl a361ka HTML

93

[TpakTrueckas paboTa mo
teme "Co3nanue BeO-
CTPaHMIIBI, BKITFOYAIOIEH
MYJIBTUMEUITHBIE O0BEKTHI
(pUCYHKH, 3ByKOBbIE
JlaHHBIE, BUCO0)"

94

OCHOBBI KaCKaHbIX TaOJIHII
cruieit (CSS)

95

[TpakTrueckas paboTa mo
teme "Odopmienue
CTPaHHIIBI C TOMOIIIBIO
KacKaIHbIX TaOuI cTuieii"

96

CI_ICHapI/II/I Ha A3BbIKE
JavaScript

97

Cuenapuu Ha SI3bIKe
JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

[TpakTuueckas paboTa mo
teme "O0padoTKa JaHHBIX

(bOpM"

100

Pasmerienne Be0-caiToB.
Yciyra xoctuHra. 3arpyska
¢aiinoB Ha callT




101

KagpupoBanue.
HcnpapneHue nepcneKTUBEI.
I'mcrorpamma. Koppekius
YpOBHEHN, KOPPEKIUS IBETA.
OOGeciBeunBaHME IBETHBIX
M300pakeHUI

102

BBox nzo0paxeHuii ¢
UCIIOJIb30BAaHUEM Pa3INYHbIX
U (POBBIX YCTPOUCTB.
[TpakTnueckas padota 1o
teme "OOpaboTka HUPPOBBIX
¢dororpaduit”

0.5

103

Perymb. Pabora c
obnactsiMu. OUIBTPHIL.
[TpakTnueckas padota 1o
teme "Peryms @ poBhIx
¢dororpaduit"

0.5

104

MHorocioiiHbIe
n3o0paxxkeHus. TeKCTOBbIC
cion. Macka cios. Kanagr.
CoxpaHeHHEe BbIIETEHHON
obiactu

105

[TpakTrueckas padoTa 1o
teme "MHorocioiiHbie
u300pakeHus"

106

[ToaroroBka WILTIOCTpaUiA
JUIsl BE€O-CaiiTOB.
[TpakTnueckas pabota 1o
TeMe " AHUMUPOBAHHbIE

0.5




n300pakeHus"

107

Bekropnas rpaduka.
Bekropuszanus pacTpoBbIX
M300pakeHUI

108

[TpakTuyeckas pabora 1mo
teme "BekTopHas rpaduka”

109

[TpuHIMIBI TOCTPOEHUS U
pENaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHN

110

[TpakTrueckas paboTa mo
teme "Co31anue MpoCThIX
TpEXMEpHBIX Mozemnei"

111

CeTouHbIe MOJENH.
Marepuansl

112

[TpakTnueckas padota 1o
TeMe "CeTounble Moaean"

113

MonaenupoBanne
MCTOYHUKOB OCBELICHUSI.
Kameps!

114

[TpakTnueckas padoTa 1o
teme "Pennepunr"

115

AITUTHBHBIE TEXHOJIOTUU
(3D-mpuHTEpHI)

116

IlonsiTHEe O BUPTYaIbHOU
pEaNbHOCTH U JOIOJIHEHHON
peaNbHOCTH

117

PesepBHOE Bpems




118 | PesepBHOE Bpems 1
119 | PesepBHOE Bpems 1
120 | PesepBHOE BpeMms 1
121 | Pe3sepBHOE BpeMms 1
122 | PesepBHOE Bpems 1
123 | PesepBHOE BpeMms 1
124 | PesepBHOE BpeMs 1
125 | PesepBHOE Bpems 1
126 | PesepBHOE BpeMms 1
127 | PesepBHOE Bpems 1
128 | PesepBHOe Bpems 1
129 | PesepBHOE BpeMms 1
130 | PesepBHOE Bpems 1
131 | PesepBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 | PesepBHOe Bpems 1
134 | PesepBHOE BpeMms 1
135 | PesepBHOe Bpems 1
136 | PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB
136 36.5

[10 ITPOT'PAMME




MMPOBEPAEMBIE HA ETD 10 UH®OPMATUKE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI CPEJHETO OBIIIET'O OBPA3OBAHMUS

Kox npoBepsiemoro

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM

TpeOoBaHuUs NPOrpaMMbl CpeHero o01ero 00pasoBaHus
1. 3namo (nonumamu)
IloHnMaHNe OCHOBHBIX IPUHIMIIOB YCTPOWCTBA U (DYHKLIMOHUPOBAHUS COBPEMEHHBIX CTALIMOHAPHBIX U
11 MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHLUH DPa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHM; BJIaZicHHE HaBBIKAMU
' paboThl C ONEpalMOHHBIMU CHCTEMaMH M OCHOBHBIMU BHUJAMU IPOrPaMMHOTO oOecredeHus s
peleHus yueOHbIX 3aJjau 10 BRIOpaHHON crielnann3aluu
12 Hanmnume npencraBnennii 0 0a30BBIX MPUHIMIIAX OPTaHU3ALUU M (PYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
' cereii
1.3 [TonnMaHMe OCHOBHBIX MPUHIHUIIOB JUCKPETH3AINHN PA3IHYHBIX BHI0B HH(OpMAIIUN
[lonnmanue 6a30BBIX ANTOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOH WMH(pOpMaIMU (3aIKCh YUCEN B
14 MO3UIIMOHHON CHCTEME CUHCJIEHMsS], JEJIMMOCTb LIEJbIX YHUCET; HAXOXKIEHHE BCEX MPOCTBIX YHUCEN B
' 3aJlaHHOM JMara3oHe; 00paboTKa MHOTOPA3psIHBIX LEJIbIX YHMCET; AHAIW3 CHUMBOJIBHBIX CTPOK H
JPYTHX), aITOPUTMOB IIOUCKA U COPTUPOBKH
1.5 3HaHue (PyHKIMOHAIbHBIE BOBMOXHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPENbl pa3padoTKU
16 Bnagenue ocHOBHBIMU CBEIEHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAaX CO3AAaHUSI U pabOTHI C
' HUMHU
Ilonnmanne BO3MOYKHOCTEH M OTPAaHUYEHHI TEXHOJIOTMH HMCKYCCTBEHHOIO WHTEIJIEKTA B Pa3INYHbIX
1.7 o0acTsAX; HaJM4Me TMpeJCTaBIeHU 00 MCMOIb30BaHUU MH(OPMAIIMOHHBIX TEXHOJOTHH B pa3iIMYHBIX
npodeccHOHANBHBIX chepax
Bnagenue TeopeTHMUECKMM amnmapaTroM, MO3BOJISIOIIMM OCYILECTBIIATh IPEACTABICHUE 3aJaHHOTO
18 HATYpaJbHOTO YHUCIIA B Pa3jIMYHBIX CHUCTEMAaX CUMCIICHHUS; BBIIOJIHATH MPEOOpa3oOBaHUs JIOTHYECKUX

BBIPQ)XEHUH, MCIONB3Ys 3aKOHbBI anreOpbl JIOTUKHU; OINpPENeNATh KpaTyalIlnil MmyThb BO B3BELICHHOM
rpade 1 KOIUYEeCTBO NMyTel MKy BEPIIMHAMHU OPUEHTHUPOBAHHOTO AllMKIMYECKOro Tpada




Ymemo

2.1

VYMenne ucnonab30BaTh KOMIIBIOTECPHO-MATEMATHYCCKHUE MOJACIIN JIs1 aHallnu3a 00BEKTOB U IIPONIECCOB:
q)OpMYJ'II/IPOBaTB ocjb MOJACINPOBAHUS, BBIIIOJHATE aHAJINM3 PE3YyJIbTAaTOB, IIOJIYYCHHBIX B XOJ€
MOZCIIMPOBAHUA; OLICHHUBATH aACKBATHOCTH MOJJACIN MOACIUPYEMOMY O6T>€KTy UM IIpOLECCY,
MIPpCACTABJIATE PE3YJIbTAaThl MOACIIMPOBAHUSA B HAIJIAAHOM BUJC

2.2

YMeHue KinaccupHUIMPOBaTh OCHOBHBIC 3a/1a4M aHAIHM3a JAHHBIX (IIPOTHO3MPOBAHUE, KiaccuuKamus,
KJIaCTEpU3alMsl, aHAJIW3 OTKJIOHEHWH); IOHMMATh IIOCJIEN0BAaTENbHOCTh pEIICHHs 3aJad aHajlu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KayecTBa JAHHBIX, BBIOOP M (WJIM) MOCTPOCHUE
MOJIENIN, TPe0Opa30BaHNe JAHHBIX, BU3YAIN3allUsl TaHHBIX, MHTEPIPETALNs PE3yIbTaTOB

2.3

YMmenue omnpeneniats MHGOPMAIMOHHBIA OO0BbEM TEKCTOBBIX, TpadUUYeCKHMX U 3BYKOBBIX IAHHBIX MPH
3aJlaHHBIX TapaMeTpax AUCKPETHU3alUd. YMEHHE ONpPEeNeNsTh CPEAHIOI CKOPOCTh Mepefaud AaHHbBIX,
OLICHUBATh M3MEHEHHE BPEMEHHU IMepelayd MpH H3MEHEHUU WH(GOPMAIMOHHOTO 00bEMa MaHHBIX WU
XapaKTePUCTHK KaHaja CBSI3U

2.4

YMeHue cTpouth Ko, 00ecredrBaroIi HAaMMEHbBUIYI0 BO3MOXKHYIO CPEIHION JJIMHY COOOILEHUs IpU
U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue HuCIoab30BaTh Inpu pCHICHUHN 3alad CBOIMCTBA IO3UIIMOHHOM 3alHCH quCell, aJlrOpUTMBbI
MOCTPOCHUMA 3allUCH YHCJIa B MO3UIIMOHHOM CUCTEME CUMCIICHHUS C 3aJaHHBIM OCHOBaHHUEM U MMOCTPOCHUSA
qucia 1mo CTpoKe, coaepmameﬁ 3alHUCh ATOTO YHCIA B MO3ULMOHHON CHCTEME CUHMCIECHUS C 3aJaHHBIM
OCHOBAHUCM,; YMCHHUC BLIITOJIHATH apI/I(i)MeTI/I‘IeCKI/IC Oorcpan B NO3UIIUOHHBIX CUCTCMAX CYHUCIICHUSA

2.6

YMeHue cTpouTh JIOrMUECKOE BBIPAKEHUE B IU3bIOHKTUBHON U KOHBIOHKTUBHOI HOPMAaJIbHBIX (popMax
[0 3a/laHHOM TabJIuIEe MUCTUHHOCTH; MCCIEA0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COAEPIKAILETO
IIEPEMEHHBIE; PEIIAaTh HECIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMmenue pemiate AJIrOpUTMHUYCCKUC 3allda4di, CBA3AHHBIC C AHAJIIM30M Fpa(bOB (3a)1atn/1 MMOCTPOCHUA
OINTUMAJIBHOT'O IIYTU MCXKIY BCpIIMHAMU rpa(l)a, OMPCACIICHUA KOJIMYCCTBA PA3JIMIHBIX HYTCﬁ MCKIAY
BCpHIMHAMUN OPUCHTUPOBAHHOTI'O ATUKIIMYCCKOT'O rpa(ba)

2.8

YMeHHe HCNOap30BaTh JI€PEBbs MNPH AHAINM3E M TOCTPOEHUH KOJAOB M Ui IPEACTaBICHUS
apu(MeTHYeCKuX BBIPAKECHUN, NIPU PEIIEHUU 3aJad MOMCKAa U COPTHPOBKU; YMEHHE CTPOUTH JEPEBO
UTPHI 110 33JJaHHOMY aJITOPUTMY; pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETUIO UTPbI




2.9

VMeHue aHalu3UpOBATh AITOPUTMBI C UCIOJIB30BAHUEM TaOJIMIl TPAaCCUPOBKHU; ONpPEAESITh 0Oe3
HCII0JIb30BAaHUSl KOMIIBIOTEPA PE3YJIbTAThl BHIIIOJHEHUS HECIOXHBIX MPOrpPaMM, BKIHOYAIOIIMX LIUKIIBI,
BETBJICHUS U NOANPOrpaMMBbl, IPU 33JaHHBIX UCXOJIHBIX JaHHbBIX

2.10

YMeHue onpenenirs ClI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX allfTOPUTMOB (CYMMHUPOBAHUE DJIEMEHTOB
MaccuBa, COPTUPOBKA MAacCHBa, MepeOOpHbIC AITOPUTMBI, TBOMYHBIN MOWUCK) U NMPUBOAUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOU CIIOKHOCTH JIJIsl pEelIeHHs OJHON 3aauu

2.11

BraneHne yHuBEpcalbHBIM SI3BIKOM TporpammupoBanusi Beicokoro yposus (ITackans, Python, Java,
C++, C#), npeacraBiieHussMU 0 0a30BbIX TUIAX AAHHBIX U CTPYKTYpPax JaHHBIX; YMEHHE HCIIOJIb30BATh
OCHOBHBIE YIIPABJIAIOIINE KOHCTPYKLIMH;, YMEHHUE OCYIIECTBISATh aHAIM3 IMPEII0KEHHOW MpPOrpamMbl:
OIpeAEIATh Pe3yabTaThl pabOThl MPOrpaMMbl MPU 3aJaHHBIX HCXOAHBIX JIAHHBIX; ONpPEAENATh, IpU
KAaKUX UCXOIHBIX JAaHHBIX BO3MOXKHO MOJYYEHHME YKA3aHHBIX PE3yJbTaTOB; BbISBISTH JaHHBIE, KOTOPbIE
MOTYT TPUBECTH K OIIMOKE B paboTe mporpammsbl; (GOpMyIHpOBaTh MPENIOKEHUS MO YIyUIICHUIO
IIPOrpaMMHOI0 K0J1a

2.12

YMeHue peann3oBbIBaTh HAa BBIOPAHHOM MJISi U3YUEHUs SI3bIKE MPOrPAMMHUPOBAHMSI BHICOKOTO YPOBHS
(TTackams, Python, Java, C++, C#) TunoBble aITOPUTMbI OOpPaOOTKM YHCEN, YHCIOBBIX
MOCJICIOBATEIPHOCTE M MAaCCHBOB: IPEICTABICHHE YHUCIAa B BHUJC HaOOpa MPOCTHIX COMHOXHUTEICH;
HaXO0XJACHUE MaKCUMabHON (MUHUMANIbHON) IUGpPbl HATYpadbHOTO 4YHCIA, 3alUCAHHOTO B CHCTEME
CUMCIICHHSI C OCHOBaHHEM, He TMpeBblmarmuM 10; BbMHCICHHE OOOOIMIEHHBIX XapaKTePUCTHK
JJIEMEHTOB MacCHMBa WJIM YHCIOBOW TMOCIEIOBATENFHOCTH (CYMMBI, TPOU3BEACHUS CPEIHETO
apuMeTHuyecKoro, MHHHUMAIBHOTO ¥ MaKCHUMAaJbHOTO DJJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB,
YIIOBJETBOPSIONINX 33JJaHHOMY YCIIOBHIO); COPTUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE HCIOJIb30BaTh B
MporpaMMax JaHHbIE Pa3TUYHBIX TUIIOB C YYETOM OTPAaHUYCHUIN Ha AMANAa30H WX BO3MOXKHBIX 3HAYCHHH,
MPUMEHSITh MPHU PELICHUH 3a/lad CTPYKTYpPbl JAaHHBIX (CIUCKH, CIOBApH, CTEKH, OYEPEIH, JEPEBbA);
MPUMEHITh CTaHAAPTHBIE M COOCTBEHHBIE MOANPOTPAMMBI IS OOpaOOTKH YHCIOBBIX JaHHBIX H
CUMBOIIBHBIX CTPOK; HCIOJB30BaTh MpHU pa3paboTKe mporpamMm OUOIHMOTEKH MOAIPOrpaMM; yMEHHeE
WCIOJIb30BaTh CPEJCTBA OTIAJKH MPOTPAMM B CpeJie TPOrPaMMHUPOBAHUS

2.13

YMeHHe HCTOaB30BaTh JJEKTPOHHBIC TAOIHMIBI IS aHAIM3a, MPEACTABJICHHS M OOpabOTKH JTaHHBIX
(BKJIIOYasi BHIOOP ONTHUMAJILHOTO pEIIeHUs, TOoA00p JIMHUM TPEH[Ia, pellleHre 3a7a4d MPOTHO3UPOBAHNUS);
YMEHHE HUCII0JIb30BaTh TaOINYHbIE (PEISIIMOHHbIE) 6a3bl JAaHHBIX U CIIPABOYHBIE CUCTEMBI




2.14

YMeHue OpraHu30BbIBaTh JMYHOE HMH(OPMAIIOHHOE MPOCTPAHCTBO C HCIHOJIB30BAHHUEM PA3TUYHBIX
cpeAcTB MU(POBBIX TEXHOJIOTUH; MOHUMAaHUE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
ycayr, Hu(POBBIX 00pa30BaTEIbHBIX CEPBUCOB




HNEPEYEHD 2JIEMEHTOB COILEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O UHO®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [Mudposasi rpaMOTHOCTH
11 OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJ0rui. [lapannenbHble BoIYMCIeHUs. MHOTIOIIPOLIECCOPHBIE
' cucreMbl. PacripenienéHHble BEIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa OOIBIINX JAHHBIX
[IpuHUKIIBI TOCTPOEHUS U alNapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX ceTeil. CereBble MpoTOKOJbl. CeTh NHTEpHET.
1.2 Anpecanus B cetu HMutepuer. IIpotokonsr creka TCP/IP. Cuctema nomennbsix uMEH. Pasnenenue IP-cetu Ha
MOJCETH C IIOMOIIBIO MAaCOK MOJCETEH
13 QaitnoBast cuctema. Ilouck B (paiinoBoit cucteme. I[lpuHIUOBI pa3MenieHuss U HUMEHOBaHUS (ailjioB B
' nonroBpemeHHOM namsaTH. [llaGnoubl 115 onmucanus rpynn ¢aiiios
14 CkopocTh mepemayd IaHHBIX. 3aBHCHMOCTb BPEMEHH Mepefadyd OT WH(POPMAIHMOHHOTO 00BEMAa JAaHHBIX U
' XapaKTEPUCTHK KaHaja CBA3U
15 [IudpoBanre gaHHBIX. CUMMETpUYHbIE U HecuMMeTpuuHbIe mH@pbl. [udpsr npoctoit 3amensl. [udp Lle3aps.
' HIndp Buxenepa. Anroputm mugppoBanus RSA
16 Kozpl, mo3Bossitomne oOHapyKMBaTh U UCIPABIATh OMMOKM, BOHUKAIOIIME MpHU Iepenadye AaHHbIX. PaccTosHue
' Xsmmunra. Koaguposanue ¢ nosroperrem 6utos. Kogsl Xammunra
2 Teopernueckrne 0CHOBbI UHPOPMATUKU
JIBonuHOe KomupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpPHBIE KOABL. JleKoIupoBaHWE COOOIICHHM, 3aMHCAaHHBIX C
2.1 MOMOIIBIK0 HEPABHOMEPHBIX KOJOB. YcioBue Pano. [locTpoeHne 0JTHO3HAYHO AEKOJUPYEMBIX KOJIOB C MOMOIIBIO
JepeBa
Teopetnueckrue MoaXopl K OlEHKEe KoimudecTBa MH(MopMmanuu. ENUHUIBI U3MepeHus KoJaudecTBa MHGOpMaIUu.
2.2 AndaBUTHBIN TTOIXO]] K OLIEHKE KonnuecTBa nH(popmanuu. 3akoH aqaAuTUBHOCTH WH(popmanuu. Gopmyna XapTiu.
Wudopmanus u BepostHocts. Dopmyna [llenHona
Cucrempl cuucieHus. Pa3BépHyras 3amuch LENbIX U JIPOOHBIX YHCEN B MO3WLMOHHOM CHCTEME CUMCIEHUS.
2.3 CBoiicTBa MO3UITMOHHOM 3aMUCH YMCJIA: KOJUYECTBO MHU(P B 3aMUCH, MPU3HAK JETUMOCTH YHCJIa Ha OCHOBAaHUWE

CUCTEMBI CYUHUCJICHHA. AJ'IFOpI/ITM InepeBoJia MCjIoro 4uciia us3 P-WYHOW CHCTEMBI CUMCICHHS B JCCATHYHYIO.




AnroputMm nepeBoja KOHEUHOU P-uuHOM 1poOu B AecATHYHYIO. AJITOPUTM IIEPEBOAA LIEJIOr0 YKCia U3 AECATUYHOU
cucTeMbl cuuciieHus B P-uunyro. IlepeBon koHeuHOH necsTuyHON npodu B P-nunyto. /IBondHas, BOCbMEpUYHAs
[IECTHAAATEPUYHAs CHCTEMbl CUMCJICHHUS, CBS3b MEXIy HUMH. Apu(METHUECKHE ONEepalidl B MO3UIIUOHHBIX
CUCTEMaX CUHUCIICHUS

2.4 TpouyHasi ypaBHOBEIICHHAs] CUCTEMa CUMCIeHUs. [|BONUHO-IecaTUYHAs CUCTEMA CUUCIICHUS
95 Komuposanue tekctoB. Koguposka ASCIIl. OxgnobGaiitasie kogupoBku. Crangapt UNICODE. Koauposka UTF-8.
' Onpenenenne HHGOPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIICHMIA
KomupoBanue wuso0paxkenuit. Ouenka WHGOPMAMOHHOTO 00bEMa TrpaduyecKux JaHHBIX MPH  3aJaHHBIX
2.6 paspellieHuu U riryouHe konupoBanus 1Beta. L{BeroBeie moaenu. KogupoBanue 3Byka. OuieHka HHPOPMAITMOHHOTO
00BbEMA 3BYKOBBIX IAaHHBIX MPH 3a/IaHHBIX YaCTOTE TUCKPETH3AIMH U Pa3psIIHOCTH KOJUPOBAHUS
Anrebpa noruku. [loHsrrne Beicka3biBaHus. Bricka3piBaTenbHbie (HOPMBI (MpearKaThl). KBAHTOPBI CyIECTBOBAHUS
1 BCEOOIIHOCTH.
Jlornueckue omepauuu. Tabmuubl UCTUHHOCTU. Jlormueckue BhIpaxkeHus. Jlormueckue toxzaectBa. Jlornueckue
57 OTIepallMK U OTIEPAIIH HaJl MHOKECTBAMH.
' 3aKoHbI anreOphl JOTUKH. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTHYECKUX BbIpakeHHM. Jlornueckue ypaBHEHHS U
CUCTEMBI YPaBHECHHUH.
Jlornueckue QPyHKIIMU. 3aBUCUMOCTh KOJIMUYECTBA BO3MOKHBIX JIOTHUECKUX (DYHKIIMI OT KOJTUYECTBA apTyMEHTOB.
Kanonunueckue Gpopmbl J0rHuecKkux BbIpaKeHUH
58 CoBepilieHHBIE TU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOpMalbHbIE (DOPMBI, aITOPUTMBI UX MOCTPOCHHUS MO TaOIHIIe
' WUCTHHHOCTHU
Jlornueckue 3JIeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHuoropazpsansiii cymmarop. [loctpoenue
2.9 CXEM Ha JIOTHYECKHUX JJIEMEHTaX MO0 3aJIaHHOMY JIOTUYECKOMY BBIPOXEHHIO. 3alKCh JTOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEeME
Monenn u wmonenupoBanue. llenn MoxmenupoBaHUS. AJIEGKBATHOCTh MOJAENTH MOJCIUPYEMOMY OOBEKTY WU
510 npoieccy. @opmanuzaius IPUKIAAHBIX 3a1a4.
' [IpencraBieHne pe3ynbTaTOB MOJEIHPOBAHUS B BHUJE, YIAOOHOM [JIsi BOCIPHUATHS dYeloBeKOM. [ 'paduueckoe
MIpeJICTaBJICHIE TaHHBIX (CXeMbl, TAOIHIIBI, TPAdUKN).
2.11 [IpeacraBinenue HenbIX 4YUCEN B MaMIATH KOMIbIOTEpa. OrpaHUYeHHOCTh AMana3zoHa YHCENl MPU OrPAHUYECHUU




KoJM4ecTBa paspsaoB. [lepenonHeHue pa3psiiHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.
[ToGuToBBIE Normueckue omepauuu. Jlorndeckuid, apudmernueckuit u mukianyecknii casuru. lludposanue c
MTOMOIIBI0 TOOUTOBOM oreparu «uckirovaromee NIy

2.12

HpeHCTaBHeHI/IC BCIICCTBCHHBLIX YHUCEII B IaMATH KOMIIBIOTECPA. 3Haqamaﬂ YaCcTb W IOPAJOK YHCIIA. III/IaHaBOH
3HAYCHHUI BCIICCTBCHHBIX YHCCII. HpO6J’ICMBI XpaHE€HHUA BCIICCTBCHHBIX YHCCII, CBA3aHHBIC C OIPpaHUYCHUEM
KOJIMYCCTBA pa3psaaoB. Brmonnenue onepaunﬁ C BCIICCTBCHHBIMU YHCIaMH, HAKOIIJICHUC omnoOoK IpH
BBIYMCIICHUAX

2.13

I'padsr. OcHoBHBIE IOHATHS. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MAaTPHUI CMEKHOCTH, BECOBBIX MATPHIL,
CIMCKOB CMEXHOCTU. PelieHue anropuTMHUYEecKUX 3ajad, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOEHHE
ONTUMAJIFHOTO MYTH MEXKAY BEPIIMHAMHU Tpada, OmpeieieHne KOIUIeCTBa Pa3InIHbIX IyTed MEXIy BEpIIMHAMU
OPHEHTUPOBAHHOT'O AlIMKIIMYECKOT0 rpada)

2.14

HepeBbs. bunapnoe nepeBo. [lepebsi momcka. Crocobsl o6xoma nepeBa. llpeacraBienue apupMeTHUECKUX
BBIpaXXEHUII B BHIEe jaepeBa. lcmonb3oBanue TpadoB M JEPEBHEB IMPU OMUCAHUM OOBEKTOB M MPOILIECCOB
OKPY>KaIoIlero Mupa

2.15

JIMCKpeTHBIE UIPHI IBYX WTPOKOB C moyiHOW mH(popmanueil. [loctpoenne nepeBa mepebopa BapHaHTOB, OIHCAHHE
CTpaTeruy Urpbl B TaONMYHOM popme. BBIMTpHINIHBIE U TPOUTPHINIHBIE TO3UIUHU. BRIMTphIIIHbIE CTpaTeruu

2.16

Cpe,I[CTBa HCKYCCTBCHHOI'O HMHTCIIJICKTA. I/I,Z[GHTI/I(I)I/IKB.LII/IH n TIOUCK H306pa)KeHHfI, paciio3HaBaHuEC JIAII.
Hcnons3oBaHue METOHOB HCKYCCTBCHHOI'O HHTCIIJICKTA B 06yqa}0m1/1x cucrtemax. Mcronp30BaHHE METOA0B
HCKYCCTBCHHOI'O MHTCJJICKTA B pO60TOTeXHI/IKC. I/IHTepHeT ;111 (5)7 8 HeﬁpOHHBIe CCTH

ANTOpUTMBI U IPOTPAMMHUPOBaHHE

3.1

dopmanuzanus NoHATHS anroputMma. MammHa TelOpUHTa KaK YHUBEpCAJIbHAS MOJIETb BIYMCICHHI

3.2

Or1eHKa CJI0KHOCTH BhIUMCIEHUN. Bpemst paboThl 1 00BEM HCIOIB3yeMOM MaMATH, UX 3aBUCUMOCTH OT pa3Mepa
HUCXOIOHBIX JaHHBIX. OIlEHKa AaCHUMITOTHYECKON CIOKHOCTH aJIrOPUTMOB. AJITOPUTMBI  MOJHMHOMHUAIBLHON
cnoxuocTH. [lepeGopubie anroputmsl. [IpumMeps! pa3TuIHBIX aITOPUTMOB PEIISHUS OJTHOU 33/1a4d, KOTOPhIE UMEIOT
Pa3IMYHYIO CIOKHOCTh

3.3

OHpe,Z[CJ'ICHI/IC BO3MOJXHBIX PE3YyJIbTATOB paGOTBI HpOCTCfIH.IPIX AJITOPUTMOB  yHPABJICHUSA HWCIIOJIHUTCIEIMUA U
BBIYUCIIUTCIIbHBIX aJITOPUTMOB. OHpe,Z[CJ'ICHI/IC HCXOJHBIX NAHHBIX, ITPU KOTOPLIX AJITOPHUTM MOXKET N4aTh Tpe6yeMLII>i




pe3yspTar

3.4

AnropuT™Mbl 00paOOTKM HATypalbHBIX YHCEJ, 3alMCAaHHBIX B IO3WUIIMOHHBIX CHCTEMAax CUMCICHUS: pa3OueHHe
3allMCH YKClia Ha OTJACIbHBIC MUQPHI, HAXOXKICHHE CYMMbl M TPOHU3BEACHUS UMD, HAXOXKICHHE MAaKCHUMAIbHOM
(MUHUMATTBLHOM ) IU(PHI.

[IpencraBnenne uyucia B BUie Habopa MPOCTHIX COMHOXHTEJICH. AJTOPUTM OBICTPOTO BO3BEICHHS B CTCICHD.
ITorck MpOCTHIX YKCEN B 33JJAHHOM JTHAITa30HE C TOMOIIBIO AITOPUTMA «penieTo DpaTocheHay

3.5

MHOFOpa?)p?II[HBIe OeJIbIC YucCiia, 3aga4u ,Z[J'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3sik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl HaHHBIX: LEIOYHUCIEHHBIE, BEIICCTBEHHBIE,
CHMBOJIbHBIE, Jorndeckue. BerBienus. Crnoxubie ycnoBus. L{ukibl ¢ ycnoBreM. LIMKIIBI 110 TepeMeHHOM.
OO6paboTka AaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble U ABoUYHbIE (aitnbl. DailioBeie epeMeHHble ((ailioBbie
ykazarenu). UYrenue u3 Qaiina. 3anuce B ¢aii.

Paz0ouenue 3a1aun Ha oazaaayn. [loanporpaMmer (ipoueaypsl 1 QYHKITHH).

Vcnonp3oBaHue CTaHAAPTHON OMOIMOTEKH SI3bIKA TIPOrPAMMUPOBAHUS

3.7

PeKprI/IH. PeKprI/IBHBIe npoucaypsl u (bYHKI_II/II/I Hcnonp3oBaHue cTeka JJis OopraHu3al peKypCHUBHBIX BbI3OBOB

3.8

Yucnennsle Metonbl. TouHoe U MpuOIMKEHHOE pelIeHus 3aja4d. YHCIeHHOEe pelleHHe YPaBHEHUH € IMOMOUIbIO
nojoopa napaMerpa. YucieHHbIe METO/BI PELIeHHUs YpaBHEHHI: MeTo/ rnepedopa, MeTo/l MOJIOBUHHOTO JIEJIEHUS.
[TpubnuxEéHHOEe BBIYMCICHHUE JUIMH KPUBBIX. Bpruncnenue miomaneil ¢Guryp ¢ momMouibl0 YHUCIEHHBIX METOJIOB
(MeTo MpPSMOYTOJBHUKOB, Meroxa Tpameuuii). [lonck makcumyma (MUHMMYyMa) (QYHKIMM OIHOM NepeMEHHOM
METOJIOM IOJIOBUHHOT'O AEJIEHUS

3.9

O0paboTka CUMBOJIBHBIX JIaHHBIX. BcTpoeHHbIe PyHKIIMU sI3bIKA MPOTrPAMMUPOBAaHUS 111 00paOOTKU CHMBOJIBHBIX
CTPOK. ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA MOSBICHUI CUMBOJIa B CTPOKE, pa30ueHue
CTPOKM Ha CJOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK IMOJCTPOKM BHYTPU JAHHOM CTPOKH, 3aMEHa HaileHHOM
MOJICTPOKM Ha JIPYryl0 CTpOKY. ['eHepalus Bcex CJIOB B HEKOTOPOM aiipaBHUTE, YJOBJIETBOPSIOMIMX 33JaHHBIM
orpannuyeHusiM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBel U IIOCIEAOBATEILHOCTH 4YHCeN. BhIunciaeHue 0606H_IéHHBIX XapaKTCPUCTHUK 3JICMCHTOB MaCCHUBA HJIN
YHCJIOBON IIOCIIEA0BATEIHbHOCTU (Cy'MMLI, IMPOU3BCACHUSA, CPCAHETO apI/I(i)MCTI/I‘-IeCKOFO, MHHHUMAJIBHOI'O H
MaKCUMAJILHOTO 3JICMCHTOB, KOJIMYECTBA 3JICMCHTOB, YAOBJICTBOPAIOIINX 3aJaHHOMY YCJ'IOBI/IIO). JInHeNHbIN TTONCK
3aaHHOI'o0 3Ha4Y€HHA B MAaCCHBC. AJ'II‘OpI/ITMBI paGOTBI C DJICMCHTaMMU MacCCHBa C OJHOKPATHBIM HIPOCMOTPOM
MacCCHBa. COpTI/IpOBKa OIHOMCPHOI'O MacCCHBaA. HpOCTBIe MCTObl COPTUPOBKU (MCTOI[ ITYy3bIpbKa, MCTO BLI60pa,




copTupoBKa BctaBkamu). CopTupoBKa ciusiHueM. beictpast coptupoBka maccusa (anroputM QuickSort). JIBonuHbIi
MOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIBymMepHBbIE MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX MACCHBOB: 3allOJIHEHHE JBYMEPHOTO
YHICIIOBOTO MAacCHBa I0 3aJlaHHBIM IPaBHJIaM, MOMCK 3JE€MEHTa B JIBYMEPHOM MAacCCUBE, BBIYHMCICHUE MaKCUMyMa
(MUHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJOIIOB TBYMEPHOTO MAacCHBa

3.12

CroBapu (accouuaTHBHbIE MacCUBBI, oToOpaxkeHus ). Xom-Tabauubl. [locTpoeHne anpaBUTHO-YaCTOTHOTO CIOBapS
IS 33JJaHHOT'O TEKCTa

3.13

Crexku. AHamu3 NpaBWIBHOCTH CKOOOYHOTO BBIpaXKCHHs. BbluncieHne apu@METHUYECKOTO BBIPAKCHHS,
3aIMCaHHOTO B TOCTPUKCHOU (hopme.
Ouepenu. Vicnonp3oBanue odepein sl BpeMEHHOTO XPaHEHUS TAHHBIX

3.14

Anroputmbl  Ha rpadax. I[locTpoeHHe MHUHUMAJIBHOTO OCTOBHOTO JIepeBa  B3BCIICHHOTO  CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada. KomudecTBO pa3iaMYHBIX MyTed MEXKIY BEpIIMHAMH OPHCHTUPOBAHHOTO
AIMKINYecKoro rpada. Anroputm JleikeTpsl

3.15

JlepeBbs. Peanuzainus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomunble (OmHapHbie) aepeBbs. [locTpoenue
JiepeBa AJis 3aJJaHHOTO apu(pMETHUECKOTo BhIpaxeHus. PekypcuBHbIe alropuTMel 00xoa aepesa. Vcnonb3oBanue
CTeKa M ouepean Juisi 00xo/a aepeBa

3.16

JlnHaMpyeckoe NMporpaMMHpPOBAaHHE KAaK METOJ PELICHHs 33Jad C COXPAHEHUEM IPOMEKYTOUHBIX PE3YJIbTATOB.
3ajayy, pemiaeMble C MOMOILIBIO JWHAMUYECKOTO IPOTrpaMMHMPOBAHUS: BBIYHUCICHHE PEKYPCHUBHBIX (DYHKIIHH,
ITOACYET KOJMYECTBA BAPUAHTOB, 3aJ1a4l ONITUMH3ALUN

3.17

[Tonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMmupoBaHuud. OOBeKThl W Kiaccel. CBoilcTBa M METOJbI
00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHau3. PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO
nojxonaa. MHkancynsnus, HacliefoBaHue, HOTUMOp(U3M

WHpopmannoHHbIE TEXHOIOTHH

4.1

Amnanu3 nanHbix. OCHOBHBIE 33/1a4M aHAJIM3a JaHHBIX: IPOTHO3MPOBAHUE, KIaCCU(PUKAIM, KIacCTepU3aIHs, aHAIN3
oTkJoHeHUH. [locnenoBaTeIbHOCTD pelIeH s 3a/1a4 aHaIu3a JaHHbIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBIOOp W (MJIM) IOCTPOEHHE MOJEIH, MpeoOpa3oBaHHE NaHHBIX, BU3yalU3allUsl JaHHBIX,
UMHTepHpeTanus pe3yiabTaroB. [Iporpammubsie cpeictBa u MHTepHET-cepBHUCHI Al 00paOOTKU U IMPEICTABICHUS
naHHbIX. bonbmue nanuele. MammHHOe 00ydyeHue




4.2

AHanu3 JaHHBIX C TIOMOINBIO JJIEKTPOHHBIX TalnuiI. BplyMcieHne CyMMBI, CpenHero apugpMeTHyecKoro,
HanOOoJNBIIEr0 (HAUMEHBLIET0) 3HAYCHHs Auana3oHa. Beruncienune KodQQHUIMEHTa KOPPENSIHH JBYX PpsIOB
naHHbIX. [locTpoeHne cTonbuaThIX, TMHEHYATHIX U KPYTroBBIX nuarpamm. Iloctpoenue rpadukos Gpynkiuii. [Tondop
JIMHUW TPEHJa, peuleHue 3aJad INPOTHO3UPOBaHMs. PemieHue 3aad ONTHUMM3ALUU C IOMOIIBIO JIEKTPOHHBIX
TaOIHIL

4.3

HI/ICerTI/ISaHI/IH npru MaTeMaTH4C€CKOM MOJACIMPOBAHHMU HEIPCPBIBHBIX ITPOIECCOB. MO,I[eJ'II/IpOBaHI/Ie JBHKCHUA.
MO,I[GJ'II/IpOBaHI/IC OMOJIOrHYECKUX CHCTEM. MareMaTudecKue MoA€iIM B OKOHOMHKE. BrerancnurensHbIe
OKCIICPUMCHTBI C MOACIISIMH. O6pa60TKa PE3YJIbTATOB SKCIICPHUMCHTA. MeTtoa HauMeHBIINX KBaJpaToB. OHCHKa
YHUCJIOBBIX IMapaMETpPOB MOACINUPYEMBIX 00BEKTOB U IIponuecCoB. BoccranoBnenue 3aBUCUMOCTEN IO pe3yibTaTaM
OKCIICPUMCHTA

4.4

BepositHocTHble Mogenu. Mertoasl Monte-Kapno. Hmutanmonnoe wmonenupoBanue. CucTeMbl MaccoBOIO
00CITyKHBaHUS

4.5

Tabnuunbie (pensuuoHHbIe) 0a3bl JaHHBIX. TabnuIa — MPeACTaBICHUE CBEICHUH 00 OJHOTUITHBIX 00bekTax. [loe,
3anuchk. Kimrou Tabmunpl. PaboTta ¢ roroBol 0a3oil gaHHBIX. 3amoyiHeHHE 0a3bl AaHHBIX. [IOMCK, COPTHpOBKA H
(bunbTpanus JaHHBIX. 3alIPOCHl HA BEIOOPKY JaHHBIX. 3aIPOCHI C TapaMeTpaMu. Beraucisiembie oS B 3alpocax.
MHuorotabiuunble 0a3bl JaHHBIX. TUIBI cBsi3el Mexay Tabnuiamu. BHemnuit kmod. L{enocTHOCTh 0a3bl TaHHBIX.
3anpochl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mponeccop. CpencrtBa MoucKa W aBTO3aMEHbl B TEKCTOBOM mporeccope. CTpyKTypupOBaHHBIE
TEKCTOBble JOKyYMeHThl. CHocku, oryiasneHue. IlpaBwia 1IUTHpOBaHUS MCTOYHMKOB U o(opMmileHus
O6nbMorpauUIECKuX CChIIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinacc. yrinyonennoe ooyuenue [omskos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpanuyeHHO# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHUI»; AKIIMOHEPHOE 0011ecTBO «I31aTENbCTBO
«IIpocBeieHue»

* Undpopmaruka (B 2 yactsx); 11 kinacc. yrnmyonennoe ooyuenue [lomskos K.10.,
Epemun E.A. OGmiecTBo ¢ orpanuyeHHO# oTBeTcTBeHHOCTHhI0 « BUHOM.
JlabopaTopus 3HaHUI»; AKITMOHEpHOE 00111ecTBO «I31aTENbCTBO

((HpOCBGIHeHHe»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

* Undopmaruka (B 2 yactsix); 10 knace. yrinyosnenHoe ooydenue I[omskos K.1O.,
Epemun E.A. OO11ecTBoO ¢ OrpaHM4eHHOM 0TBETCTBEHHOCThI0O « BUHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO
«IIpocBemenue»

* ndopmaruka (B 2 yactsax); 11 knace. yrinyonennoe odydyenue [Honsikos K.1O.,
Epemun E.A. OO1ecTBoO ¢ OrpaHM4eHHOM 0TBETCTBEHHOCThI0O « BUIHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO

«IIpocseieHue»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://lesson.edu.ru/

https://education.yandex.ru/
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