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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma mo wuHpopmatuke 10-11 xmaccoB (yriryOJieHHBIN

YPOBEHB) COCTABJICHA B COOTBETCTBUH C:

o  ®denepanbHbiM 3aK0OHOM OT 29.12.2012 Neo 273-®3 «OO6 oOpazoBaHuu B
Poccuiickon @enepanumny;

®  OCHOBHOH 00pa30BaTEIbHOW MPOTrpaMMON CpPEAHEro oO0IIero oOpa3oBaHUS
OAHO «llIxona u aerckuii can «MWP», pazpaboTaHHON B COOTBETCTBUU C
®OIl COO (mpuxaz Munnpocsemenust Poccun ot 18.05.2023 Ne 371) u
OI'OC COO, yTBEpXKICHHBIM NPUKA30M Munnpocsemienus Poccuu OT
12.08.2022 Ne 732

» IIpmkazom MunucrepctBa IIpocsemenns P® or 11.02.2022 Ne 69 «O
BHeCEHMU u3MeHeHui B llopsok opraHuzand ©  OCYIIECTBIICHHS
o0pa3oBaTEIbHON JEATEIBHOCTH TI0 OCHOBHBIM 00111€00pa3oBaTEIbHBIM
mporpaMmaM — 00pa3oBaTeNbHBIM IpOrpaMMaM Ha4aJlbHOTO  OOIIEero,
OCHOBHOTI'O O0IIIET0 U CPEAHETO OOIIET0 00pa30BaHUS;

* IIpumepHnoii paboueit nporpammoit mpeamera «MudopmaTukar
* ycraoM OAHO «lllxona u nerckuii cag «MUP»

* nokanbHbIMU HOpMaTUBHBIMU akTamMu OAHO «llIkona u nerckumii cag «MUP»
yTBEpKAeHHBIMU TTpuka3oM ot 01.07.2022 Ne 112

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yibTaTam
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTeNbHOM  MPOTPaMMBI  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHblx B ®I'OC COO, a Ttakxke ¢denepaibHoi padoueit
IPOrpaMMBbl BOCITUTAHHS.

[Tporpamma o uapopMaTuke 1aET NpeICTaBICHUE O LEeNsIX, 00l cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIONINXCS CPEACTBAMHU YI€OHOTO MpemMeTa
«Madpopmatukay Ha yriyOJEHHOM YpOBHE, YCTAHABIMBAET 00S3aTeNbHOE
pEeIMETHOE COJepKaHUe, TIPEIyCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3ziesiaMm
U TeMaM Kypca, ONpeAeNsieT paclupeesieHue ero mno kiaccaM (rogaM M3ydeHwus),
naéT MpUMEpHOE paclpeaesieHue Y4eOHbIX YacoB MO TEMaTHUECKUM pasesiam
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IMOCIEeI0BAaTeIbHOCTh UX H3YUYEHHUS C
yu4€TOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHMKH Yy4eOHOTO
MpoIIeCcca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMnXCsl.

[TporpamMma o uH(pOpPMATHKE ONpEAeseT KOTMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOT0o MarepHaa JAjs KaXJI0To rojia U3yuyeHus, B TOM YHUCIIEe



JUISL COJIEPKATEIBLHOIO0 HAMOJHEHUS Pa3HOTO BHUAA KOHTPOJs (IMIPOMEKYTOUHOU
aTTeCTALNH oOyuaromuxcs, BCEPOCCUICKUX IIPOBEPOYHBIX pabor,
rOCy/IapCTBEHHOW UTOroBO# arrectanmu). [Iporpamma o uHpOpMaTHKE SBISETCS
OCHOBOM JIIl COCTaBJICHHUS AaBTOPCKUX Y4e€OHBIX MPOrpaMM U YYCOHHKOB,
MIOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpeiHeM oO11eM 00pa30BaHUN OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM  JUCHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BOBMOKHOCTH aBTOMAaTHU3aIlUU UH()OPMAIMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UHMOPMATHKU, TMPEXKAE  BCEro
WH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIEHUE U COLIMANIbHYIO cepy;

MEXKIUCUMIUVIMHAPHBIA ~ XapakTep HWHPOpPMATUKU UM WH(POPMAILIMOHHOM
JEATEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHS CpeHEro 00IIero o0pa3oBaHUs SBIISIETCS
3aBEPIIAIOIIMM HTAllOM HEMPEPHIBHOM MOJATOTOBKH OOydaromuxcsi B 00JacTu
nHpopMaTUKU ¥ UH(DOPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHH, OMUpPaEcTCs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHMUECKOE OCMBICICHHE, MHTEPIPETALNI0 U 0000IIeHNE
ATOTO OIBITA.

Pe3ynpTaThl  yriayOJa€HHOrO ypOBHS M3y4eHHMs ydyeOHOro mpeameTa
«Mapopmarukay OPHEHTHPOBAHBI HAa TMOJYYECHUE KOMIETEHTHOCTEH s
nocieaywmein  mpodeCCHOHAIBHOM  JIEITEIPHOCTH KaK B paMKax JaHHOU
peAMETHOM 00JIaCTH, TaK U B CMEXXHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIaJICHUE KJIIOUEBBIMU TMOHATUSIMUA M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMETHas 00JacTh, PACMO3HABAHHWE COOTBETCTBYIOLIUX MM
MIPU3HAKOB M B3aMMOCBSI3€M, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHBIE TTOIXO0IbI
K U3YUYCHUIO SIBJICHU, XapaKTEePHBIX JJI1 U3y4aeMOi NpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE TMPAKTUYECKHUE W TEOPETUUECKHE 3ajlayu,
XapakTepHbIe JUISI HCIOJIB30BaHUS METOJAOB UM HWHCTPYMEHTapusl JTaHHOU
npeaMeTHON 00J1acTu;

HaJIMYKUE TPEACTABICHUM O JaHHOW TMPEAMETHOW OOJACTH KaK IIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJIACTIMU
3HAHUM.

B pamkax yrinyOGn€HHOro ypoBHSI U3y4yeHUs MH(MOpMATHKUA 00ecreynBaeTcs
1[eJICHANPABICHHAS] TIOJITOTOBKA OOYYAIOMINXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHAIBPHOTO  O0pa3oBaHUsS IO  CHEIUATBLHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMmMHasl MHXeHepHsi, UHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMALIMOHHBIE



CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIC CHUCTEMBI W CETH, OOJbIINE IaHHBIC H
MaIlIMHHOE OOyYeHHEe, TPOMBIIUICHHBI WHTEPHET BeIeH, HCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIPOBOJHON CBS3M, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEIEIEHHOTO PEECTpa, TEXHOJOTMU BHPTYaJIbHOU H
JIOITIOJTHEHHOM peaIbHOCTEMN.

OcHoBHast T1enb u3ydeHUss ydyeOHoro mpeamera «Uupopmatuka» Ha
yrayOn€HHOM  ypOBHE CpemHero o0miero oOpa3oBaHHs — OOCCIICUCHHE
NanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIETEHIUH OOy4aromierocs, ero
TOTOBHOCTH K >KM3HH B YCIIOBUSX Pa3BUBAIONIETOCs MH(GOPMAIIMOHHOTO 00IIeCTBa
M BO3pACTalOlIeil KOHKYPEHUMH Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3y4YeHUE
uHpopmaTtuku B 10—11 knaccax 40MKHO 00€CIEUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IOHUMAaHUU POJU
uHpopMaTUKU, HWHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
COBPEMEHHOM OOI1IECTBE;

c(hOpMUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS,

c(hOpMUPOBAHHOCTh YMEHHUM pazinuath (PakThl U OLIEHKHU, CPaBHHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OICHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTE!, IIPOBEPSTH HA IOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUNH O  BIUSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTUA Ha JKU3Hb YeJloBeKa B OOIIECTBE, IMOHMMAaHUE COIUAJIBHOTO,
YKOHOMHUYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, KOPUIAYECKOrO, ITPUPOILHOTO,
OPrOHOMHYECKOTO,  MEIUIMUHCKOTO W (PU3HMOJIOTMYECKOT0  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTIEKTOB MH()POPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAHWE OTBETCTBEHHOCTH JIFOJEH, BOBJICYEHHBIX B CO3JaHUE M UCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CHUCTEM, pACIIpOoCTpaHEeHNEe HH(OpMAIUY;

CO37laHME YCIIOBUW MJisi Pa3BUTHUSI HABBIKOB y4E€OHOM, MPOEKTHOM, HAYYHO-
HCCIIEIOBATENIbCKOM M TBOPYECKOW NESATENIbHOCTH, MOTHUBAIMA OOYYaIOIMINXCS K
CaMOpPa3BUTHIO.

B conepxanun yueOHOrOo npeamera «MHpopMmaTHKay BBIIEISIOTCS YEThIPE
TEeMaTUYECKHUX pa3Jiena.

Paznen «Illu¢gpoBasi rpaMoOTHOCTH» TMOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTrUX DJIEMEHTOB LU(PPOBOTO OKPYKECHHS, BKIIOYAs
KOMITBIOTEPHBIC CETH, UCTIOJIb30BAHUIO CPEJICTB ONEPAIlMOHHON CUCTEMBI, paboTe B
ceth VIHTEpHET © UCIMOJIB30BAHUI0O WHTEPHET-CEPBHUCOB, HWH(GOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHUKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapat WH(QOPMATUKH, BOIPOCHl KOJIUPOBaHUS HH(MOpMAIUH,



u3MepeHusi MHGOPMAITMOHHOTO 00BhEMa JaHHBIX, OCHOBBI aJNTeOpbl JIOTUKH H
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHPOBAHME)» HAIMPABJICH Ha Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pad0TKy ajJTOPUTMOB U OLICHKY UX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB peaiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «H(popMauMOHHbIE  TEXHOJOIMHM»  TOCBAIIEH  BOIPOCAM
npUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJIOTHM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM UUCIIE B 3aja4ax aHaIHM3a
JTAHHBIX, HMCMOJB30BaHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TAaOMUI[ JJisi pEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom panee coaep:kanuu ydyeOHoro mpeamera «MHbopmaTukay
KYPCUBOM BBIJICJICHBI JIOTIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIHHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JIJISI U3YUYCHUS OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYAIOIIUMCS.

VYrnyOn€HHbli  ypoBEeHb U3Yy4YeHUs] HHPOPMATHUKU PEKOMEHIyeTCS IS
TEXHOJIOTUYECKOT0  TpoQuisi, OPUEHTUPOBAHHOIO HAa  WHXEHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENBHOCTUA. YTIYONEHHBIH YpPOBEHb HW3Y4YEHUS
uH(pOpMaTHKU 00ECIIEYUBACT: MOATOTOBKY O0OYYaroOlUXCsi, OPUEHTUPOBAHHBIX Ha
CIEIUAIBHOCTH B 00JacTH HWHGOPMAIMOHHBIX TEXHOJIOTUH U WHXKEHEPHBIE
CIEIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIILCKON NEsTEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HAMNpPABICHUSIMU OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIINA/IAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa Mo HH(pOopMaTHKe.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpejAesiaX OJIHOro rojia oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHWIO YUYWUTENsS MpHU TMOJATOTOBKE padboueit
MPOrPaMMBbI U TIOYPOYHOTO TIJIAHUPOBAHMSL.

OO011ee 41CiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3yueHus uHhopMaTuku — 268
yaca: B 10 xiracce — 136 JacoB (4 gaca B Hemento), B 11 kimacce — 132 yacos (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pab0Te ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIeph! BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K mamsTH.

OCHOBHBIE ~ TEHIECHLIMHM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEpbl. MUKPOKOHTpoIIepbl. POO0TH3HpOBaHHBIE IPOU3BOCTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obecriedeHue. OrnepaliOHHbIE CHUCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 OOeCrieueHus
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE TMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoiabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonndopmMalmonHbie CUCTEMBI. [ €0I0KaMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TeaehOHOB, OMpPENENICHUE 3arpy>KEHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBaHUE OMIETOB U TOCTUHMII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosryaeHHoi nHpopmaruu. OTKpITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aluThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3WPOBAHHBIX MHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTyma K  JIUYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe OO€CreueHue U CIoCOObI
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanasie u 3HaHuA. MHDOpMalMOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlexoqupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHHeE OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenusi koaudectsa uHdopManuu. AndaBUTHBIN TOAX0H K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIBIX W JPOOHBIX YHCET B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO UG B 3aNUCH, MIPU3HAK JCIUMOCTH YMCIa HA OCHOBAHUE CHCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUHCIICHUS B
JNECATUYHYI0. AJITOPUTM TMEpeBoja KOHEYHOM P-w4HOM 1apoOU B JECATUYHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKUCIIA U3 IECITUYHOMN CUCTEMbI CUHCIICHUS B P-UuHY10.
[lepeBoa KOHEUHOM AeCSITHYHON MpoOu B P-uunyro. JIBomyHasi, BOCbMepUYHas U
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



onepalvy B NO3UIUOHHBIX CUCTEMAax CYHUCICHUSA. TpouyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3piBaHUS. BbICKa3bIBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHHOCTH. JIorndeckue onepauuy U onepanu HaJl MHOKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMSITH KOMIIBIOTEPA. 3HAuallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl pemieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabimul. Otianoussiii BbiBoA. Ilomiarooe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycioBus. Luknel ¢ ycimoBueM. [luknbl 1o nepeMeHHOM. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMHCAHMS MPOTPaMMBbI U MTHCTPYKLIHMH JIJIS1 TIOJIb30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pa36uenue 3amaun Ha moa3anadu. [loamporpaMmel (Ipoeayphl U (GyHKIIHH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JUIMH KpUBBIX. BbruucieHue miomanaed ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH  sI3bIKa
IPOTrPAMMHUPOBAHUS 111 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ| BbIOOpa, COpTHUpOBKA BcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA I10 3aJaHHBIM IIPAaBHJIAM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PepaktupoBanue u (opmatupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. O6IauyHble CEPBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccouiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKe JaHHBIX,
BHU3YyaJM3alMs JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o0ydyenue. HTeeKTyanbHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TaOJUIl. BBIYUCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX guarpamm. I[locTpoenue rpaduxoB
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, orpaHrdeHus. JIokanbHbIe U M100aTbHBI MUHUMYMBI 11€J1I€BOM (YHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckrue mMNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBI CKaTUS TaHHBIX C IOTEPSAMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMmoB cxkatus JPEG, MP3.

CkopocTh TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
MHPOPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuynHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
MPUKJIAAHBIX 33/1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS yesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUIl, CIUCKOB CMEXHOCTU. Pelienue
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeiesieHue KOIMYecTBa
Pa3IMYHBIX T MEX]y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOIro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CriocoObl 00Xxona aepeBa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OMHCAaHUE CTPATErny UTPhl B TAOIUYHON (hopMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPHINIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHue MeTOI0B
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leible Yucia, 3a1a4u JUIMHHON apu(pMETUKH.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeid MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOro rpada. AIropurm
JIeHKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s o0xoxa IepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
110JIb30BaTelsl. Mcnonb30BaHME TOTOBBIX YIIPABIISEMBIX 2JIEMEHTOB ISl IOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJEIUPOBAHUA: ITOCTAHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue qBxKeHus. MoienupoBaHe OMOJIOTHUECKIX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBoil 0a3oil naHHBIX. 3amojgHeHWe O0a3pl JaHHBIX. [loWICK, cOpTHUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. lemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-ipuiioxkenus. [IoHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. Vcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIBTPHL.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cinos. Kanambl
Coxpanenue BblIeneHHONW obOsactu. IloaroroBka miumocTpauuid Juisi BEO-CaTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojieniell. CeTOUHbIE
Mozenu. Martepuansl. MojenupoBaHUE HCTOYHUKOB oOcBeuleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JIOTIOJTHEHHOM peasibHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlWH, TO3UTHBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEILHOU JESITEILHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPS/KA, COOJIOICHHE OCHOBOIOJIATAONIUX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370POBOTO W  Oe3omacHOro  oOpa3a  KH3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K aKTHUBHOM JEATENbHOCTH TEXHOJIOTHYECKOM M COLMAIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSIX HAayKd HMH()OPMATUKM U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) KOJIOTHYeCKOT0 BOCITUTAHUSA

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1@ poBoii TpaHchopMaIui MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(popMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIN HUHTEIJIEKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenuss MHPOPMATUKM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaJIbHbIe Y4YeOHBbIC NEUCTBUS, PETYISTHUBHBIE YHHBEpPCAIbHBIC Y4eOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYUIECTBEHHBIN MPU3HAK WM OCHOBAHMS IUIsl CpPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOAO0B PEUICHUS! TPAKTUYECKUX 3a]a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH TNPUUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aaaudy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 00JIACTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH TMOJTy4YeHUs HHPOPMAIUN U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpoOpMalMu U 1EJEeBOW  ayJuTOpHM, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallUud Hu
CMATYATh KOH(l)J'H/IKTBI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIATaTh CBOK) TOYKY 3PEHHUS C HMCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEHU C TMO3WIUH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTaBJIATh IUIaH PEUICHHSI IPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI peQIIEKCHH Al OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIM3€ pPe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce 00y4aromuMucs O0yyT JOCTUTHYTHI CIIEIYIOIINE ITPEIMETHBIE PE3YIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
b dexT», «mHbOPMAITMOHHAS CUCTEMAaY, «CHCTEMa YIIPaBICHUY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB WX TOJY4YCHHs] W  HAmpaBlICHUS  HCIOJb30BAHHS, yMEHHE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa M OIICHKa KauecTBa JaHHBIX, BBHIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIQJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aINN U (QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeir, 00 OoOmMX NpUHIMIAX pa3paboTKu M (HYHKIIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUe yTpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCTIOJIH30BAHNE METO/IOB
U CPEIICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE IMEPCOHATBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
MIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETHU3allNH,
YMEHUE OTNPEACISITh CPEAHIOI CKOPOCTh Mepeavn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJl, AITOPUTMA ITOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHEM W TOCTPOCHHUS YHCIIA MO CTPOKE, COJEprKaIlel 3ammch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHHUE BBINOJIHATH MPeoOpa3oBaHUs JIOTMUECKUX BBIPAXKEHUHN, HCIOIB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PENIaTh HECIOXKHbBIC JJOTHYECKHE YPAaBHEHUS M CUCTEMbl YpaBHEHUM;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE OMNPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHupoBaHWE JJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, IepeOOpHBIC
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPHBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJIsl PEIICHHSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 TMPEIIOKCHHOW IPOTPaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIeNISITh, MPU KAKUX HCXOJTHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3YNbTATOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIMHUOKE B padboTe
porpaMMel, GOPMYITHPOBATH MPEAIOKEHHUS M0 YIYIIIEHUIO TPOrPaMMHOTO KOJ1a;



YMEHHE CO37aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOb30BaTh AJIEKTPOHHbBIE TAOJIMIIBI JIJISl aHAIIU3, IPEJACTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyueHuss kypca MHGOpPMATHKU YriyOoJs€HHOro ypoBHs 6 11
Kiacce o0Oy4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIIATH OIIMOKU NP Tepeiaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOPUTMHUYECKUE 3a7auM, CBSI3aHHBIE C aHAIU30M TpadoB
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIUYHBIX IyTE€d MEXKIYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHUE UCII0JIb30BATh JEPEBbS MIPU aHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI TIPEACTAaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a/1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpalK CO CTPYKTypaMH JaHHBIX, MPUMEHSTH
CTaHJApPTHBIE U COOCTBEHHBIEC MOMPOTPAMMEBI [ 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIB30BaTh CPEJICTBA OTIIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
co3faHusl U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TAOJWYHBIC (PENISIIUMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUECKUE MOJIENHN AJIs aHallnu3a
O0O0BEKTOB U MPOIIECCOB: (POPMYIUPOBATH ENIb MOJICTUPOBAHUS, BHITIOTHAThH aHATH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATh JHYHOE HH(DOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTUH MCKYCCTBEHHOTO HMHTEJUIEKTa B PA3NUYHBIX O0JACTSIX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHaNbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH

Kommbrotep - yHuBepcanbHOe

1.1 . 6
YCTPOKCTBO 00pabOTKH JaHHBIX
19 Kommnsrorep - ynusepcaipHoe 5
YCTPOMCTBO 00pabOTKH JaHHBIX
1.3 [IporpammHoe obecrieueHre
14 KommnsrorepHsie cetn
1.5 WNudopmannonnas 6€30macHOCTb
Utoro no pazneny 30
Pa3znen 2. Teoperuueckue 0CHOBBI HHPOPMATUKH
91 [IpencraBnenue nHGpoOpMaLUu B 19
KOMIIbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7
Wroro mo paszneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHpPOBaHHUE
3.1 BBenenne B mporpaMMupoBaHue 16
3.2 BcniomoratenbHbIe anropuTMbl
3.3 YucieHHbIE METOIBI




AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX

3.4 S)
JAHHBIX

3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTUH

4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6

4.2 ‘ AHanu3 JaHHBIX 8
Utoro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 142




11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne ni/n

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH

Nudopmanus u nHGopMarmoHHbIe

1.1 10
HPOLIECCHI

1.2 MonenupoBanue 8
Utoro no pazneny 18
Paznen 2. AroputMbl M NIporpaMMupoBaHue

2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6

2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 24

93 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16
' POrpaMMHUPOBAHHUS
Wroro mo paszneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH

31 Kommnsrorepro-maremaTudeckoe 8
' MOJIETTMPOBAHHE

3.2 ba3bl naHHBIX 10

3.3 Be06-caiitbr 14

3.4 KomnbrotepHas rpaguka

3.5 3D-monenupoBanue
Hroro mo pasneny 48
PeszepBHoe Bpemst 20




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

132







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

TpeOGoBaHMsI TEXHUKU OE€30MMACHOCTH U
TUTHUEHBI PU paboTe C KOMITBIOTEpaMU 1
JIPYTHMH KOMITOHEHTaMH ITU(POBOTO
OKPY>KEHUS

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHnTposneps! BHEIIHUX YCTPOHCTB
ABTOMAaTHYECKOE BBITIOJTHEHUE
MPOrPaMMBbI IIPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHas naMAThb. KoHTposutepsl
BHEIIHUX yCTPOMCTB. IIpsimoii nocTym k
namsTH

COBpeMeHHHe KOMITIBFOTCPHBIC
TCXHOJIOTNH

[TporpammMHoe oOecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOMJIBHBIX YCTPOMCTB

CucreMHOE ITporpaMMHOE OOecIieueHue.
OnepauuoHHBIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapannensHOE MPOrpaMMHUPOBAHHE

10 WHcTannsanus u IenHCTAIIIS IS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbI. [IpuHIUIBI

1 pa3MerieHust U MMeHOBaHUs (ailyioB B
nonroBpemMeHHoN namsaTH. [laGaoub! s
onucaHus rpym (aiios
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPaAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U amapaTHbIC

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenne IP-cetu Ha moaceTu ¢
IIOMOIIBIO MACOK IOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestenpHOCTH B cetu IHTEpHET.

17 CepBucsl UnTepHera. ['ocynapcTBeHHbIE
DJIEKTPOHHBIC CEPBUCHI U YCITYTH

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHbIe IporpaMMHOE 00€CIICUCHIE
¥ METOJIbl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

"AHTUBUPYCHBIE TPOIPaMMBI"




21

Opranu3zanus TM4YHOTO apXuBa
uHpopManuu. PezepBHoe KonupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

HIudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[lIndpoBanue naHHBIX"

25

26

27

28

29

Nudopmanus, nanHbIe 1 3HAHUS.
WupopmanmoHHbIe TPOIECCH B TPHPO/IE,
TEXHUKE U 00IIeCTBE

HenpeprpiBHbBIE U TUCKPETHBIC BETUYUHBI U
curHainsl. Heo0XoqumMocTh JUCKpeTU3aINH
uHpOpMAaILNK, IPeTHA3HAYCHHON /IS
XpaHeHus, Iepeiadyu U o0paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuHOe KoqupoBaHue. PaBHOMepHBIE U
HEpaBHOMEpHbIE KOAbI. [lekoaupoBanue
COOOIIIEHHUH, 3aMCAaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOIOB

VYcenosue @ano. IloctpoeHre 04HO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

Enunuis! u3smMepeHust KolauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH

30

CucTeMbl CUACIIEHUS




IlepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIIEHUS B IPYTYIO
JlBon4Hasi, BOCbMEpUYHAS U

32 HIECTHAATePUYHAs CUCTEMbI CUMCIICHHS,
CBSI3b MEXy HUMH
JlBon4Has, BOCbMEpUYHas U

33 HIECTHA[aTePUUHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXy HUMH
JIBonyHas, BOCbMepUYHas U

34 HIECTHAI[aTePUUHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXy HUMU

35 Apudmerndeckue onepanim B
HNO3ULMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

37 JIBOMYHO-/IeCITUYHAS] CUCTEMA CUUCIICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe konupoBaHue n300paskeHui
[IpakTuyeckas pabora o Teme

40 "luckperusanus rpaguueckoit
uHpopmanuu"
LBeToBbie MOnEnM. BekTopHoe

41 KoaupoBanue. @opmarsl (Haiiios.
TpéxmepHnas rpaduka. @paxTanbHas
rpaduxa
Konuposanue 3Byka. Onenka

42 MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IIPH 3aJJaHHBIX YaCTOTEC




JUCKPETU3ALUU U Pa3PSIHOCTH
KOJUPOBAHUS

[IpakTuyeckas pabora 1o Teme

43 " .
Juckperu3ays 38yKoBoil nHpopmanun"

44 OCHOBBI AJITEOPHI JIOTHKH

45 Jloruueckue onepanuu. TaOmuibt
VUCTUHHOCTHU
Jlornueckue BolpaxeHnus. Jlornueckue

46 TOJecTBa. /loka3zaTenbCTBO JTOrMUECKUX
TOKAECTB C MMOMOIIBIO TaOIUI] UICTHHHOCTH
[TpakTuyeckas pabora no Teme

47 «IToctpoeHue u aHau3 TaOIUIL
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPE»

48 Jlormueckue onepanuu 1 onepanuy Haj
MHOXECTBaMHU

49 Jlormueckue onepanuu 1 onepanuy Haj
MHO>KECTBaMHU

50 3aKOoHBI AJIreOphl IOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHuUs IOTHYECKUX BbIPAKEHUH

51 Jlornueckue ypaBHEHUS U CUCTEMBI
yYpaBHEHUHU
Jlornueckue GpyHKINU. 3aBUCUMOCTh

59 KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIMI OT KOJIMYeCcTBa apryMEHTOB.
[TonHbIE cUCTEMBI TOTHYECKUX (QYHKIUI
Kanonnueckue opMbl TOrHYeCcKUX

53 BeIpakeHUi1. CoBepIIICHHBIC

JU3BIOHKTUBHBIC 1 KOHBIOHKTHUBHBIC




HOpMaJIbHbIE (POPMBI, ATTOPUTMBI X
HOCTPOCHMS 10 TabJIMIle HCTUHHOCTH

54

55

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHbIil
CyMMaTop

56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIeMeHTaXx. 3anuch JJIOTHYECKOTO
BBIPAXXCHHSI 110 JIOTHYECKOI cxeme

57

58

59

60

61

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMIlbtoTepa. OrpaHUYeHHOCTh IUANa30Ha
YUCCII IPpHU OIrpaHUYCHUHN KOJINYCCTBA
pa3psanoB. [lepenonnenue pa3psaHoi
CCTKHN

bes3nakoBbIE U 3HAKOBBIE JaHHBIC.
3HaKOBbIN OUT. /[BOWYHBIH
JIOTTOJTHUTENbHBIN KOJI OTPULIATEIIbHBIX
qucen

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlornueckuii, apudmMeTrueckuii u
LUKJIAYECKUHN CIBUTH

HIudpoaHue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»

62

Hpe}ICTaBHeHHe " XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT




BrinosiHeHue onepanuii ¢ BEECTBEHHBIMU

63 YUCJIaMH, HAKOTUICHHE OITUOOK TIPH 1
BBIYUCIICHUSIX
[IpakTuyeckas padora o Teme «M3yuenue

64 1Opa3psAIHOrO MAIIMHHOTO MPEICTaBICHUS 1
LEJIBIX ¥ BEIIECTBEHHBIX YHCEID»

65 AHalM3 alrOpUuTMOB 1
Oranbl pelieHus 3a/1a4 Ha KOMIIBIOTEpE.

66 HHcTpyMeHTallbHBIE CPEICTBRA: 1
TPAHCIATOP, OTJIAAYUK, TPO(YUIHPOBIIUK
Cpena nporpammupoBanwst. Kommumsiust

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
BuptyasibHble MallIuHBI.
WNuTterpupoBaHHas cpefa pa3paboTKu

68 MeToap!l OTJIaZIKU IPOTPaMM 1

69 Tumnbl nepeMeHHbIX B A3bIKE 1
IpOTrpaMMUPOBAHUS

70 O0paboTKa MebIX YUCe 1

71 O0paboTka BEIECTBEHHBIX YHCET 1

72 CrnyualiHble U TICEBAOCTYYalHbIE Yncia 1

73 Bersnenus. CinoxHele ycloBus 1

74 [Mukiel ¢ ycnoBueM 1
[ukJsel MO mEPEMEHHOM.

75 B3aumo3ameHsieMoCTh pa3IMyHbIX BUOB 1
ITUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCET C 1

HCIIOJBb30BaHHEM IIMKJIOB




Haxoxcz[eHHe BCEX IMPOCTHIX YHUCECII B
3aJaHHOM AHaIria3soHe HpaKTI/I‘ICCKaﬂ

77 0.5
pabota no Teme «Pemnienue 3a1a4 METOIOM
nepedopa
78 WNuBapuant uukia
79 JlokyMeHTHPOBaHHUE TIPOTPAMM
80 O06paboTka JaHHBIX, XPAHAIIUXCS B
daiinax
81 Pa3buenne 3agaun Ha mo3a1a4u
Vcnonb30BaHue craHiapTHOW OMOIMOTEKH
82 A3bIKa porpamMmupoBanus. [logkinrouenue
61OIMOTEK MOAIIPOrpaMM CTOPOHHUX
POM3BOUTENEH
83 [Moxmporpammsl (iporietypsl U PYHKITUH)
84 [Monxmporpamms! (porierypst U pyHKITUH)
85 [TpakTuyeckas pabora no Teme 1
"Pa3zpaboTka noanporpamMm"
Pexypcus. PexypcuBHble 00bEKThI
86 (ppakransl). PekypcuBHble npoueaypsl U
¢yukun. Mcnonb3oBaHue cTeka ais
OpraHu3aliK PeKYPCUBHBIX BBI30BOB
87 [IpakTuyeckas pabora o Teme 1
"PexkypcuBHBIE IOITPOrPaMMBbI"
88 MoaynpHBIN IPUHLMII IOCTPOCHUS
porpamMm
89 YucieHHble METObI
90 [IpakTuyeckas pabora o Teme 1

«HuCIIeHHOE PEIICHUE YPABHEHUI




91

Hcnonp3oBanue TUCKpPETU3ALUU B
BBIUMCIIUTENbHBIX 331a4ax

92

93

94

[IpakTuyeckas pabora o Teme
«[IpubnmxéHHOE BHIYHUCICHUE IITHH
KPHUBBIX U TUIOMIAACH HUTYp»

[IpakTruueckas padota mo teme «llonck
MakcuMyMma (MHHUMYMa) QyHKITAN

O06paboTka CUMBOJIBHBIX JIaHHBIX.
ANTOpPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOACYET KOJUYECCTBA MOSBICHHIMA
CHUMBOJIa B CTPOKE

95

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba IO
IpoOeIbHBIM CHMBOJIAM

96

AnropuT™MBI 00paObOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH J1aHHOM
CTPOKH; 3aME€Ha HalJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"OG6paboTKa CTPOK C UCTIOJIB30BAHUEM
(GyHKIMHI cTaHaapTHOM OMOINOTEKH SI3bIKa
nporpaMMupoBasus”

98

99

FeHepaHI/Iﬂ CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

MaccuBsl 1 TOCIENO0BATEILHOCTH YUCET.
[IpakTuyeckas pabora Mo Teme
"3anoiHene Mmaccuna"

0.5

100

O0600mEHHBIE XapaKTEePUCTUKH MAaCCHUBA




JInHelHbIN ITOUCK 3aJaHHOTO 3HAUEHUS B
MaccuBe. [IpakTudeckas padboTa 1mo Teme

101 " .. 1 0.5
JIuHeNHbIH OUCK 33JAaHHOTO 3HAYCHMUSI B

MaccuBe"
[Ipaktuueckas padora o Teme "[lonck

102 MHUHUMAaJIBHOTO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CopTupoBKa 0 JHOMEPHOTO MaCCHBA.

103 [IpocThie METOIBI COPTUPOBKH. 1 05
[IpakTuueckas padora o Teme "[Ipoctsie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beictpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM 1 05
QuickSort). ITpakTuueckas pabora 110 TeMe '
"beicTpas copTupoBKa Maccupa
JIBOWYHBIH MOKCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTiueckas paboTa 1o teme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIe MacCUBBI (MaTpPUIIbI) 1

107 Anroput™bl 00pabOTKH MaTPHI] 1

108 Pemenue 3amau ananmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KomnrerorepHast BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dopmymnamu"

112 HNHCTpyMEHTBI pELEH3UPOBAHUS 1




113

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIC TOKYMEHTHI"

114

O6naunblie cepBuckl. KosnexkruBHas
pabota ¢ ntokymeHnTamu. [Ipaktuaeckas
pabota no Teme "KomnexktuBHas paboTa ¢
JOKyMeHTamu'"

0.5

115
116

Amnanu3 naHgeIX. bosplye nanHbie

MarmuaHoe o0ydeHue

117

118

119

120

AHaM3 JaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
TaOIAILL

[IpakTrueckas padota nmo Teme "AHanus
JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tadbymmn"”

[Toctpoenue rpaduKoB QyHKITHIA.
[TpakTuyeckas pabora no Teme
"HarnsiiHoe npezicTaBiIeHue pe3ysibTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BUJIE JMarpaMM CpeICTBaMH pelakTopa
AJIEKTPOHHBIX TabnuI"

Jlunum tpenna. [Ipaktuueckas padora o
teme "[logbop nuHMM TpeHa,
IIPOrHO3UpOBaHUE"

0.5

0.5

121

[TonOop napamerpa. [Ipaktuueckas pabora
1o TeMe "YucaeHHoe peleHne ypaBHEHUI
¢ oMouIbio nmoadopa napamerpa”

0.5

122

OnTuMu3anus Kak TOMCK HAMITYYIIETO
peIIeHus B 3aJaHHBIX YCIIOBHSX.
[TpakTrueckas pabota no teme "Pemienue

0.5




3a[a4 ONTUMH3AIIH C TIOMOIIBIO
3JICKTPOHHBIX TabuUIr"
123 PesepBHOE BpeMms 1
124 PeszepBHOE Bpems 1
125 PesepBHOE BpeMms 1
126 PeszepBHOE Bpems 1
127 PesepBHOe Bpemst 1
128 PeszepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHOE BpeMms 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe IIpakTH4eckue
padoThI padoTsbI

KomuuectBo nndopmarim

AHFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddmana

[TpakTuueckas pabota mo Teme "CxaTue
JAHHBIX C TOMOIIBIO AITOPUTMA
Xaddpmana"

Anroputm LZW

AJIFOpI/ITMI)I CKaTus JaHHBIX C IIOTCPAMU.

[IpakTuyeckas pabora no Teme "CixaTre

JTaHHBIX ¢ ToTepssMu (anroputmsl JPEG,
MP3)"

CKOpOCTB nepeaaun JaHHbIX

ITomexoycTONYMBBIE KOABI

0.5

10

11

[TpakTryeckas pabora o Teme
"ITomexoycToiunBbie KOJbI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3anmojeiicTeue. CucteMHbI 3 dexT.
VYnpasieHue Kkak HUHPOPMaIMOHHBIN
nporecc. OOpaTHas CBs3b

Mogenu u MOACIINPOBAHUC

12

['padbr




13

Pewienne 3a1a4 ¢ momoiisio rpados

14 HepeBbs
15 OCHOBBI TEOPUH UTD
[IpakTuueckas padora o Teme "[lonck
16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA
18 [IpakTuyeckas padora o Teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"

dopmanuszanys MOHATUS AJITOpUTMA.

19 MamuHa TelOpHHra Kak yHUBepCcalbHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora o Teme

20 "CocTtaBieHne IPOCTOH MPOrpaMMBbI JIISI
MamuHbl Trropunra'

21 Mammna [Tocta

22 HopwmansHsbie anropugmer Mapkosa
ANTOPUTMHUYECKH HEpa3peIInMble 3a1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATHUYECKON OTJIaJ KU IPOrpaMM

24 CI0XHOCTb BBIYHMCIICHUI
ITonck mpoCThIX YKCEI B 3aJaHHOM

25 JMaTia30He ¢ TTOMOIIBIO AITOPUTMA
«pemeto IpatocheHa

26 [IpakTuueckas padora no Teme "[lonck

MMPOCTBIX YHUCCI B 3aJIaHHOM ;[Har[a30He"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(MEeTUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIEHUN C
MHOTIOpa3psHbIMU YK CIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaXkeHHMs ). X3II-TaOJIUIIBI.
[TocTpoenue angaBUTHO-YACTOTHOTO
CJIOBapsl IS 33/IaHHOTO TEKCTa

[TpakTnueckas paboTta 1mo Teme
"ITocTpoeHue andhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue HOCJIC,HOBaTCJIbHOCTCﬁ 110
H_Ia6J'IOHy. PernﬂpHHe BBIPAXXCHH.
YacTOTHBIN aHAIN3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

34

35

Crexu. AHaiIM3 NPaBUILHOCTH CKOOOYHOTO

BBIPpAXKCHUA

Brraucnenue apudmernyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()UKCHOM
dbopme

[TpakTryeckas pabora o Teme
"Beruucnenue apupMeTuaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()PUKCHOM

dbopme"




36

Ouepenu. Mcnons3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnonws3oBanue ouepenu”

HepeBbsi. Peanuzanus aepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. JIBonuHBIC
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 32/TAaHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS

[TpakTueckas paborta 1mo Teme
"Hcnonb3oBaHuE AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.

Hcnonp30BaHue CTEKa M OYEPEIN JUIS
obxoma nepena

41

PekypcuBHbIe anroput™Mbl 00X01a JAepeBa.
Vcrionp30BaHue cTEKa M OUEPEIH JUIs
o0xoJa 1epeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeld MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKkoro rpaga




45

Anroput™m JlefKCTphI.

46

47

[TpakTuyeckas pabora no Teme
"BbruncieHue JUIMHbI KpaTyaiIliero myTu
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)”

Aunroput™m ®@noitna—Y opiiasia

48

3ajauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

49

[IpakTuyeckas pabora 1o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus"

50

51

52

3amauu, pelraeMble ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

IIpaxkTrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBaHus”

3az[aqn, peuracMabIC C MTOMOIIBIO
AUHAMHUYCCKOI'0 IpOrpaMMHUpPOBAHUS:
3aaa4u OIITHUMHU3AllUH

53

[TonsaTHe o mapagurmax
nporpaMMupoBanusi. O630p sI3bIKOB
[IpOrpaMMUpPOBaHUS

54

[Tonsitne 06 0OHEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH




OO0BekTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTHueckas paborta 1o Teme
57 "Hcnonp30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme"
58 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TTOAXOA
[TpakTudeckas padora "Pa3paborka
59 IPOCTO MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
Nukancymnsuus. [Ipaktuueckas padora mo
60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro 0.5
WHKAICYJAInI0"
61 HacnenoBanue. [Tomumopduszm
62 [IpakTuyeckas pabora 1o Teme 1
"Pa3paboTka uepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPeiica
MIOJTb30BATENIS
64 [TpoexTrpoBanue uHTEpdeiica
MOJIb30BaTENs
65 Hcnonp30oBaHne TOTOBBIX YIPABISIEMbIX
HIIEMEHTOB JUTsI TOCTPOEHUS HHTepdeiica
[IpakTuyeckas pabora o Teme
66 "Pa3zpaboTka mporpamMMsl ¢ rpapuuecKum 1

uHTepdeiicom”




H3yueHnne BTOpPOro si3bika

o7 IPOrpaMMUPOBAHUS
68 H3yueHnne BTOpPOro si3bika
IPOTPaMMHUPOBAHUS
69 Oranbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO
MO/JICJINPOBAHUS
JluckpeTu3anys npu MaTeMaTHIECKOM
70 MOJICJIMPOBAHUH HENPEPHIBHBIX ITPOLIECCOB.
MopenupoBaHue JBUKEHUS
7 [IpakTuyeckas pabora 1o Teme 1
"MopenupoBaHue ABUKEHUA"
MojenupoBaHue OMOJIOIHYECKHX CUCTEM.
72 [TpakTnueckas paborta 1mo Teme 0.5
"MopenupoBaHrue OMOJIOTHUYECKUX CHCTEM"
MaremaTHuecKkue MOJIEIN B SKOHOMUKE.
73 BoruucnurenbHble SKCIEPUMEHTSI €
MOJIEIIIMU
BepositHocTHBIE MOaenu. [IpakTnyeckas
74 pabora o Teme "MmutanmonHoe 0.5
MOJIEIUPOBAHKE C TIOMOILIBI0 METO/1A
Mounre-Kapno"
75 KomnbroTepHoe MOAETHPOBaHHE CHCTEM
yIIpaBJICHUS
76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTa
77 Tabnuunble (pensuroHHbIE) 0a3bl TaHHBIX
78 [Touck, coprupoBka u GUIBTpAILUSL

JAHHBIX. 3aIPOCHl HA BBIOOPKY JTaHHBIX.




3anpockl ¢ mapaMmerpamMu. Beraucisembie
I10JIS B 3aIIpocax

[IpakTuyeckas padora o Teme "Pabora ¢

79 . .
TrOTOBOM 0a30¥ JaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mex Ay TabnuiiamMu. BaenHui
kitoy. LlenoctHOCTh 0a3bl TaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOrOTaOINYHOM Oa3bI
Ha”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

83 [TpakTrueckas pabota mo Teme "3amnpockl K
MHOTOTA0IMYHOM 0a3e TaHHBIX"

84 S3bIK ynpaBieHust gJaHabiMu SQL
[IpakTuyeckas pabora 1o Teme

85 "VrpaBineHue JaHHBIMH C TIOMOIIBIO S3bIKA
SQL”

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
[TonsATHE O CEpBEPHOM M KIMEHTCKON

88 qacTsx caiiTa. TeXHOJIOTHS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJTOCTATK!

89 OcHogsl s13p1ka HTML

90 [TpakTrueckas pabota no teme "Co3nanue

TEKCTOBOU BeO-CTpaHUIIBI"

91

OcuossI a361ka HTML




92

Ocuossl ga361ka HTML

[IpakTuueckas padora mo teme "Co3nanue
BeO-CTpaHUIIBI, BKIIOYAOIICH

93 . 1
MYJIbTUMEANIHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

94 OcHoBbI KacKkagabIX Tabmui ctrieii (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KacKaJIHbIX Ta0muL cruiieii”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opmbl HA BEO-CTpaHHIIE

99 [TpakTiueckas pabota no Teme "Ob6paboTka 1
JaHHbIX popm"

100 Pa3menienue Be6-caitToB. Ycimyra
XOCTUHTa. 3arpy3ka QaiiioB Ha calT
Kanpuposanue. Mcnpasienue

101 HepCI'IeIfTI/IBBI. I'ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKIIUS IBETA.
OOGeciBeunBaHKE IIBETHBIX U300paKeHUI
BBoa n3o6paxxeHuil ¢ uCronb30BaHNEM

102 Pa3TUYHBIX TU(POBBIX YCTPOUCTR. 05
[IpakTuueckas pabora no teme "O6paboTka
undposbix pororpadmit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

103 [IpakTuueckas padora no teme "Perymn 0.5

¢ poBbIX poTorpaduii”




MHorocnoiinble n300paxxeHusi. TeKCToBbIe

104 ciou. Macka ciosi. Kananel. Coxpanenue
BbIJIEJICHHON 00JacTu

105 [IpakTuyeckas pabora o Teme 1
"MHorocoinble n300paxxeHus"
[ToaroToBKa WILTFOCTpAIM 11 BEO-

106 caiToB. [IpakTnueckas pabora 1mo Teme 0.5
" AHMMHPOBaHHBIE H300paxeHus"

107 Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX N300paKEHU

108 [IpakTrueckas pabora o Teme "BekTopHas 1
rpaguka"

109 [TpuHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHN

110 [TpakTiueckas pabota no teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mojeei"

111 Cerounbie Moaenu. Marepuasl

112 [TpakTuyeckas padora no teme "CeTouHble 1
Mozenn"

113 MonenupoBaHue UICTOYHUKOB OCBEIICHMS.
Kamepsl

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TeXHOIOTUH (3D-nipUHTEpHI)

116 [TonsiTHE O BUPTYaIBHOM PEATBHOCTH U
JIOTIOJIHEHHOM PEAIbBHOCTH

117 PesepsHoe Bpems

118 PesepBHOE Bpems




119 PesepBHOE BpeMms 1
120 PeszepBHOE Bpems 1
121 PeszepBHoe Bpemst 1
122 PeszepBHoe Bpemst 1
123 PezepBHOE Bpems 1
124 PesepBHOe Bpems 1
125 PezepBHOE 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
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 36.5







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Nonsxos K.1O., Epemun E.A., O6miecTBo
C orpaHM4eHHON oTBeTCTBEHHOCTHI0 « BMHOM. Jlaboparopust 3HaHUI»;
Axunonepnoe obmectso UznatensctBo «IIpocBemienue»

» Uadopmaruka (B 2 gactsx), 11 kmace/ [Tonskos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus

3HaHHﬁ>); AKHI/IOHepHOG O6IH€CTBO HBI[&TGJIBCTBO «HpOCBCIHGHI/Ie»






