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®OE/IEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O ITPE/IMETA
«AHD®OPMATHUKA» (yriy0JeHHbI YPOBEHbD)

HHOACHUTEJBHASA 3AIINCKA

[Tporpamma o nuHpopmaTHke (YriryOJeHHBIM YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMIl K pe3yibTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTEeNbHOM  MPOrPaMMbl  CPEIHEr0  OOIIEro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOl paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma mno wuH(poOpMaTHKEe AAET MNPEACTABICHHE O MLEIAX, OO0IIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOJI€HHOM ypOBHE, YCTaHABIMBAET
00s13aTenbHOE OpeaIMEeTHOE coJiep;KaHue, npeycMaTpuBaeT ero
CTPYKTYpUPOBaHUE 1O pa3jiesiaM U TeMaM IpeIMeTa, ONpeessieT pacupeesieHue
ero Mo kjiaccaMm (rogam HM3y4eHHs), JAET MPUMEPHOE pACIpeNeTICHHE y4eOHbIX
YacoB 0 TEMAaTHYECKUM pasleiaM MpeAMETa U PEeKOMEHAYeMYIo (IpUMEpHYIO)
NOCIEAOBATEAbHOCTE  MX  M3y4eHUS €  y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpolLecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma 1o  wuH(pOpMaTHKE  OmpeneisieT  KOJMYEeCTBEHHBIE U
KauyeCTBEHHBIC XApaKTEPUCTUKH Y4YEOHOro Mmarepuana s KakIOoro roja
U3y4CHHS, B TOM YHCJE IJs COJEP)KATEIbHOTO HAIMOJHEHHUS pPa3HOro BHIA
KOHTpOJISI  (TPOMEXYTOYHOW  aTTeCTallid  OOYYAroIIMXCS, BCEPOCCHMCKHX
MIPOBEPOYHBIX PadOT, rOCY/apCTBEHHON MTOroBoW arrectanuu). IIporpamma mo
UHPOPMATUKE SBISETCS OCHOBOM 11 COCTaBICHHS AaBTOPCKUX YYEOHBIX
IporpaMM U y4eOHHUKOB, TOYPOYHOIO IJIAHUPOBAHUS MPEIMETA YUUTEIEM.

Nudopmartuka B cpeaaem o01eM 00pa30BaHUH OTPAXKAET:

CYUIHOCTh HMH(POPMATHKU KaK HaydHOHM JUCIHMIUIMHBL, H3y4arouiei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3AaLMKA UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIC  O0jacTM TpPUMEHEHUS  HUHPOPMATUKH, TIPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIBHYIO Ccepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHGOpPMATUKH W HHPOPMAIIMOHHOM
JESITEIBHOCTH.

[Ipenmer wuHbOpMATUKU JUIsi YpPOBHS CpeaHero oOmiero oOpa3oBaHUs
SIBIIIETCSl 3aBEPIIAIOIIMM ATAllOM HENPEPHIBHON TMOATOTOBKH OO0YyYaloOUIMXcs B
obnacth MHPOPMATUKU M HH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUH,
ONMpaeTcsl Ha coAepkKaHUe IpeaMeTa MHPOPMATUKU YPOBHS OCHOBHOTO OOLIETO
oOpa3oBaHMsi M  ONBIT  [OCTOSHHOTO  NPUMEHEHUS  MHQPOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTWH, AT  TEOPETUYECKOE  OCMBICIICHUE,
MHTEPIIPETALNIO U 0000IIEHUE 3TOTO OIBITA.



Pesynbrarel  yriayOn€HHOTO ypOBHS HW3Y4YeHHMs] Y4YeOHOro ImpeamMera
«Mupopmatukay OpPHUEHTHPOBAHBI HA TMOJYYEHHUE KOMIIETEHTHOCTEH ISt
nocienyroneil  npodeccuoHaIbHOM  JIeATeNTbHOCTH KaK B paMKax JIaHHOM
peaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHash 00JacTh, PACMO3HABAHME COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO0IbI
K U3YYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOM NpeIMETHON 00JIacTH;

YMEHUE pellaTh THUIOBBIE INPAKTUYECKHE M TEOPETUYECKHE 3a/ayH,
XapakTepHbIE JJII UCIHOJIb30BAHUS METOJOB W HMHCTPYMEHTapus JIaHHOU
npeaMEeTHOM 00J1acTu;

HaJlMyue TMPEJICTABICHUN O JaHHOW MPEIMETHON 00JIACTH KaK IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JIaCTIMHU
3HAHUM.

B pamkax yriy0néHHOTO ypOBHS M3ydeHUs] HHPOPMATUKU 00ECIIeYUBACTCS
LeJICHAIIpaBJICHHAsl MOATOTOBKA OOYYaromMXCsl K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHm3alusx  NpodecCHOHANBHOrO  00pa3oBaHUsA IO  CIELUATBHOCTSM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € HU(PPOBBIMU  TEXHOJOTHUSAMM, TaKUM Kak
porpaMMHasi MHXKeHepus, UHGOpMalMOHHAas 0e30MacHOCTh, MH(GOPMAIIMOHHbBIC
CUCTEMbl M TEXHOJIOTUH, MOOWJIbHBIE CHUCTEMBI W CETH, OOJIbLIME JaHHbIE U
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeW, HWCKYCCTBEHHbIN
WHTEJUIEKT, TEXHOJIOTMH OECHpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIpPEAEeIEHHOIO PEECTpa, TEXHOJOTUHU BHUPTYAIbHOU H
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHass uenb wu3ydyeHuss ydyeOHoro mnpeamera «MHpopmaTtukay Ha
yIIyOJIEHHOM  ypOBHE CpeAaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAIOIIETOCS MH(GOPMALMOHHOTO O0IIeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIMM HA pBIHKE Tpyna. B cBsI3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kmaccax goMKHO 00€CTICUUTD:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, OCHOBAaHHOIO HAa TMOHUMAaHHUH POJIH
uHpopMaTukd, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUUYECKOTO MBIIIJICHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI pa3nuyaTh (aKTbl W OLICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOUN LIEHHOCTE!, ITPOBEPSTH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

c(OPMHUPOBAHHOCTh  MPEJCTABICHUH O BIMSHUUM HMHPOPMALUOHHBIX
TEXHOJOTHMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHME COLMAILHOTO,
PKOHOMHYECKOT0, MOJUTUYECKOTO, KYJbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;



OPUHATHE TPABOBBIX W 3TUYECKUX  ACHEKTOB  HMH(POPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHHE OTBETCTBEHHOCTU JIOJICH, BOBIICUEHHBIX B CO3JAaHUE U
UCII0JIb30BaHUE MH(OPMAIIMOHHBIX CUCTEM, PaCIIpOCTpaHeHuEe HH(OpMAaIIY;

CO37laHUE YCJIOBHUU NJIsl pa3BUTHUS HAaBBIKOB Y4eOHOM, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yue6Horo npeamera «MHpopMaTrkay BBIIETSIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «l{u¢poBasi rpaMOTHOCTb» IOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX JJIEMEHTOB LHU(POBOTO  OKPYKEHHsS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMAILIMOHHON
0€30MacHOCTH.

Paznen «Teoperudeckne OCHOBbI HH(OPMATHKM» BKIIOYAET B ceOs
NOHATUUHBIN anmapar WH()OPMATUKH, BOIPOCHl KOJIUPOBAHUS HWH(OOpMAIUH,
U3MepeHUs MHPOPMAIMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AaropurMbl M NpPOrpaMMHpPOBAHHME» HAIPABICH Ha Pa3BUTHUE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aIrOpPUTMOB M OLEHKY UX CIIOKHOCTH,
dbopMHpOBaHNE HABBIKOB pEAIM3aIlMU MPOTPAMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «WH(popMaumoHHbIE TEXHOJOTMHM» TOCBAIIEH  BOIMPOCaM
NpUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEATM30BaHHBIX B MPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 NaHHBIX W D3JEKTPOHHBIX TAaOMUIl OJisl pEeLIEHUs
MPUKIIAJAHBIX 33]1a4.

B npusenénnom panee coxaep:kanuu ydeOHoro npeamera «MHdopmatukay
IIPEIMETUBOM BBIJIEJICHBl JIONOJHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOIAT B
00s13aTebHYI0 MPOrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CITIOCOOHBIM 00YYarOIIUMCH.

VYrnyOnéHHbI ypOBEHb HW3YYEHHMsS] HH(POPMATHKU PEKOMEHIYETCS s
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YPOBEHb HW3YUYCHUS
uH(popMaTUKHA 00ECIEUMBAET: MOATOTOBKY OOYyYarolIMXCsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B OOJACTH HHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEpHBIE
CHEHUAIBHOCTH, y4YaCTHE B MPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, TOATOTOBKY K YYaCTHIO B OJIUMIIMAJAX U cllaue
EauHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBarenbHOCTh M3yY€HUsI TEM B Ipenesax OJHOrO rojga oO0ydyeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHIO YYUTENs MpU TOATOTOBKE paboueit
IPOrpaMMbl U TOYPOYHOI'O MIJIAHUPOBAHMSL.



OO111ee 4ncao 4acoB, PEKOMEHIOBAHHBIX JUIsI U3YYEHUS] HHPOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca
B HEJICIIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

udposass rpaMOTHOCTD

TpeGoBanus TexHHKHM O€30MACHOCTM M TUTHMEHBI Mpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIMIBI PaOOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 10CTYyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUWH  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHHU.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHble BbIUNUCIUTENbHBIE CUCTEMbI U 00paboTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBI. MUKPOKOHTPOJLIIEPHL.
PoGoTn3nupoBaHHbIe TPOU3BOJICTBA.

[IporpamMmMHOe oOecrieyeHHE KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Bunel  nmporpamMmHOro obecriedeHuss U MX  HazHadeHwe. OcoOGeHHoCTH
nporpaMMHOro  oOecriedeHuss ~ MOOWJIBHBIX  ycTpoicTB.  [lapamnensHoe
nporpammupoBanre. CUCTEMHOE MporpaMMHoe obOecrnedenue. OnepanuoHHbIE
cucrteMbl. YTWINTHL. JlpaiiBeppl ycTpoWcTB. MHCTAIISALMSA W JEUHCTAILIALMS
MPOTPaMMHOTO 00€CTICUEHUSI.

QaiinoBble cucteMbl. [IpuHIMNOBI pa3MelleHus U UMEHOBaHUsS (HaijoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (aisos.

[Iporpammuoe obecrnieyeHue. JInueH3upoBaHue MPOrpaMMHOTO
oOecrieueHus U MUPPOBHIX pecypcos. [Ipompueraproe n cBOOOIHOE MTPOTPaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE POrPAMMHOTO
oOecrieueHnss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKOHOJATeILCTBOM Poccuiickoit denepanu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOrPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpyuHIMIIBI HOCTPOEHUS U allllapaTHbIe KOMIOHEHTHI KOMITbIOTEPHBIX CETEH.
CeteBblie npotokoibl. Cete UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoibl
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetn ¢ momoipio Macok mozcereil. CereBoe
agMuHucTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  pestenbHocth B cetu  HMurtepHer. CepBuchl  MHTepHeTa.
["eonndopmMalmonHbie CUCTEMBI. [ €0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OpOHUPOBAHNE OMUIETOB U TOCTHHHUIL.



I'ocynapcTBeHHBIE JIEKTPOHHBIE CEpPBUCHI U ycayru. ColuanbHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aMMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momIMHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJorui. OO1ue mpodieMbl 3allUThl
uHdpopmaruu 1 uHbopmanmoHHoOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMAITUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
uHpOpMalMOHHBIX  cucTemax. IIpaBoBoe obOecrneuenne HHDOPMALIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHie  HECAaHKIMOHUPOBAHHOIO  JOCTyNa K  JIMYHOU
KOH(UIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
O0prOBl C HUM. AHTUBUPYCHBIE TporpamMMbl. OpraHuzaius JHYHOTO apXuBa
uHdopmaruu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

[udpoBanue nanHbiX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MIUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanapie u 3HaHusA. MHGOpMaIIMOHHBIE MPOIIECCHI B IPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE U JHUCKpPETHBIE BEIWYWHBI W curHaibl. HeobxogumMocThb
JUCKpeTH3aluu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJisi XpaHEHUs, Nepeiadyd u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBouuHOe KOaWpOBaHHE. PaBHOMEpHbIE U HEPABHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OIHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. Enunauibpl n3mMepenust Kkomuectsa nuHpopmanuu. AndaBUTHBINA MOAXO K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrembl cuucneHus. Pa3BépHyTas 3amuch IENIBIX W JIPOOHBIX YHCENT B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/Ia LIEJIOT0 YKUCia U3 P-UYHOM CUCTEMBI CUMCIICHHUS B
JNECATUYHYI0. AJITOPUTM TMEpeBoja KOHEYHOM P-w4HOM 1apoOU B JECATUYHYIO.
AJNTOpUTM TIepeBOJia 1IEJIOr0 YUClIa U3 JECATUYHOM CUCTEMbI cuucieHus B P-
nuynyto. llepeBon koHewHOW necsTUYHOM Jpodu B P-uunyr. [[BouuHas,
BOCbMEpPHUYHAS M IIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHUS, CBSI3b MEXKIYy HUMHU.
Apudmernueckue ornepanydd B MO3UIMOHHBIX CUCTEMax CuUMcleHus. TpouyHas
ypaBHOBEIICHHAs CUCTeMa CUMceHus. JIBOMUHO-1eCITUUHAS CUCTEMA CUMCIICHUSI.

KomupoBanue tekcroB. Kommposka ASCIl. OmHOOalTHBIE KOAMPOBKH.
Cranmapt UNICODE. Koampoka UTF-8. OrmpeneneHue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHUH.



KomnpoBanme wu3oOpaxkenuii. Ouenka uHOpMaLUOHHOTO  00BEMA
rpaduyuecKux JaHHBIX MPHU 33JIaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

KomupoBanue 3Byka. OriieHka HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33JJaHHBIX YaCTOTE IUCKPETU3ALMHU U PA3PSATHOCTU KOJIUPOBAHHUSL.

AnreOpa noruku. [lonsiTue BbicKa3biBaHUs. Bbicka3piBaTenbHbIE (DOPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAHUS M BCEOOIIIHOCTH.

Jlornueckue omepanuu. TaOnuipbl UCTMHHOCTH. Jlormueckue BBIpaKEHUS.
Jlornueckne TtoxkaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U onepanu HaJl MHOXKECTBAMU.

3aKoHBI aJIreOpbl JIOTMKH. OJKBUBAJIEHTHBIE NPEOOpa3oBaHUs JIOTHUECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBa apryMeHTOB. [1oyHbIE CHCTEMBI TOTUYECKUX (DYHKIIHM.

Kanonunueckne  gopmbl  joruueckux  BbIpakeHuil.  CoBeplIeHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlornueckue »3yE€MEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JOTHMYECKUX SJIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOMN CXEME.

[IpencraBienne LENbIX 4YUCENl B MaMATH KOMIbIOTEpAa. OrpaHUYEeHHOCTH
Jana3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTEIIbHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie mnoruueckue ornepanuu. Jlorudeckuit, apudMeTUYECKUl WU
nukinyeckuit  capuru. [lludpoBanue ¢ moMoIBbIO MOOUTOBOW — OmEparuu
«uckimovaromee NI ».

[IpencraBiieHrie BEIIECTBEHHBIX YMCENl B MaMSITH KOMIIbIOTEpa. 3Hayamas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIUYECTBA
pa3psnoB. BblnonHeHue omepalnuii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUJICHUE
OIKOOK MPU BBIYUCIICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBaHNE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB paOOThl MPOCTEHUINX AJTOPUTMOB
YIPAaBJICHUS MCIOJIHUTEIISIMA W BBIUMCIUTEIBHBIX alropuTMoB. OmpenencHue
UCXOJIHBIX TAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYyEeMbIi pe3ybTar.

Ortanbl penieHus 3aAad4 Ha KomnbroTepe. MHCTpyMeHTallbHBIE CpEICTBA:
TPAHCISITOP, OTIaAuuK, mpomwmpoBIMK. KoMmunsius u HWHTEpHIpeTanus
nporpamMmm. BupTyajibHble MalllMHBI.



WuterpupoBanHas cpefa pa3paboTku. Meronbl OTIagkd IpOrpamm.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. OTianounsii BeiBoA. IlomiaroBoe
BBITIOJIHEHUE TTporpamMMbl. Touku octanoBa. [IpocMoTp 3HaueHUM IepeMeHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumel JaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTMUECKHEe. BeTBieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycrmoBuem. Llukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsieMOCTh ~ pa3IMUHBIX  BUAOB  IUKJIOB. HBapuaHT  1UKIIA.
CocTraBneHue IUKIAa C HMCIOJIB30BAHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnonb3zoBanue KOMMEHTApHEB.
[ToaroToBka onyvcaHus IPOrPaMMbl U UHCTPYKIIMH JIJIS1 TOJIb30BATEIS .

AnropuTMbl 00pabOTKM HaTypajbHBIX YUCEN, 3alIMCAHHBIX B IMO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HAaXOXXJEHUE CYMMBbI U TIpou3BeleHUs 1udp, HAXOKICHUE MaKCUMAaJIbHON
(MUHUMATBHON) TUDPHI.

HaxosJieHne Bcex MpOCThIX YUCEN B 33JJaHHOM auana3oHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka maHHBIX, XpaHsamuxca B (daiinax. TeKcToBble W JBOUYHBIC
daiinel. daitnoBbie nepeMenHbie ((aitioBbie ykazatenu). Urenue u3 daina.
3anuch B (aii.

Pa3zbuenue 3amauu Ha mnoazamaud. lloamporpammer (mporieAypsl U
GyHKLINHN). Penpenmerus. PenpenmeTuBHbIe OOBEKTHI (ppaxTansl).
PenpeametuBHble mnpoueaypsl u  (GyHkuuu. HMcnonp3oBaHue cTeka IS
OpraHu3alliy PenpeIMETUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OWMONMOTEKH S3bIKa MPOrPAMMHUPOBAHMSL.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS IIPOTPAMM.

Yucnennsle Meronbl. TouHoe u mnpuOMDKEHHOE pEUICHHS 3ajayu.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo niepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnuxEHHOE BBIUMCICHUE IJIMH KPHUBBIX. BhIyuciieHne mmioniaaei
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA
tpaneruii). Ilonck Makcumyma (MuHUMYMa) GYHKIUA OJHOW TIEPEMEHHOU
METO/IOM MOJIOBUHHOTO JICJICHHUS.

OO0paboTka CHMBOJIBHBIX JIaHHbIX. BcTpoeHHble  (yHKIMHM  s3bIKa
MpOrpaMMHUPOBAHUS 11 0OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSIBIEHUH CHMBOJIa B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MNPOOENbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU JaHHOW CTPOKHM, 3aMeHa HaWJAEHHOW MOJCTPOKH Ha JPYLYI0 CTpPOKY.
['enepanusi Bcex CJIOB B HEKOTOPOM aii(haBUTE, YAOBIETBOPSIOUIUX 3aJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel W TOCIENIOBATENbHOCTH uHucCeN. BprancineHne o0000IIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBA MJIM YUCIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,



POU3BENICHUS, CPEAHETO ApU(PMETHUYECKOT0, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIUX 33JlaHHOMY YCIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBka ogHOMEpHOTro MaccuBa. [IpocTeie METOBI COPTUPOBKH (METO
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beicTpass coprupoBka MaccuBa (amroputMm QuickSort). /IBowuHbI IOHWCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHBIE MacCUBBI (MaTpHIlbl). ANTOPUTMBI 00pabOTKH JBYMEpPHBIX
MacCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA IO 33/IaHHBIM MIPaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNupopmanuoHHbIC TEXHOJIOIHH

TexcToBblil mpoueccop. PenaktupoBanue u QopmatupoBanue. IlpoBepka
opdorpapun u rpammatukud. CpeacTBa NMOUCKA U aBTO3AMEHBI B TEKCTOBOM
npoueccope.  HMcnonp3oBanue  ctwiied.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, oriaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
WHCTpyMEHTBI pPEeLIeH3UPOBaHUsl B TEKCTOBBIX Ipoleccopax. OOnauHble CEPBUCHI.
HenoBass nepenucka. Pedepar. IlpaBuna nuTHpoBaHMS HMCTOYHHUKOB U
opopmieHus Oubnmmorpaguueckux ccputok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHHYECKHE CPENCTBA BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHX
TEKCTOB.

Ananu3 nanabix. OCHOBHBIE 3aJa4M aHaIM3a JIAHHBIX: MPOTHO3UMPOBAHMUE,
Kiaccuukanus, Kiactepusauus, aHaiu3 OTkIoHeHuH. IlocienoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyalM3alMs JAaHHBIX, HHTEpPIIpETalus pe3ynbTaToB. IIporpammuelie cpencrBa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o6y4yenue. HTeNeKTyanbHbli aHaaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO AJEKTPOHHBIX TabmuL. BoluncieHue cymmsl,
CpEIHEro apu(pMETHUECKOro, HanOOJIbIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUaIa30Ha.
Brruncnenne koad¢uuueHta KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJIOYATHIX, JMHEHYaThIX U KPYyroBbix guarpamm. Iloctpoenue rpaduxon
¢bynkuuii. [Togbop MuHUK TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBaHUSI.

YuclieHHOE pelleHre YpPaBHEHHM C TIOMOIIbI0 T1oa0opa MmapamMerpa.
OnTuMu3anys Kak MOUCK HAWIYYILEero peuieHusl B 3alaHHbIX ycioBusx. Llenesas
byHkuus, orpaHuueHus. JIokambHble U TJIOOAIBHBIA MHHUMYMbI LI€JIE€BON
bynkuuu. Pemenue 3a1a4 oNTUMHA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TAOJUII.

11 KIIACC

Teoperuveckne 0CHOBbI MHGOPMATHKHU



Teopetnueckne mMmOAXOABI K OILIGHKE KOJIMYECTBA HWH(pOpMaluu. 3aKoH
annuTuBHOCTH MH(OopMmanuu. @opmyna Xapriau. MHpopManus 1 BEpOSTHOCTb.
®opmyia lllenHoHa.

AnroputMmbl cxatus jgaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JIaHHBIX C TOTEpSAMH. Y MEHbIIICHUE
IIIyOWHBI KoupoBaHus 1Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepenauyd JIaHHbIX. 3aBUCHUMOCTb BPEMEHHM MeEpedadydl OT
WH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTEPUCTUK KaHaja CBs3H. [IpudauHbI
BO3HMKHOBEHHMs OMIMOOK MNpU Iepenadye JgaHHbIX. Konapl, m0O3BOJISIIOLIME
oOHapy>KWBaTh W WCIPABJIATh ONMMOKH, BO3HUKAIONIME TPH Tepenade TaHHBIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenuem 0utoB. Koabsl XsMMHuHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI M HUX B3auMoacucTBHE. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mognenu u moaenuposanue. Llenb MogenupoBanusa. COOTBETCTBUE MOJIENN
MOJICTIUPYEMOMY OOBEKTY WJIM MpoIleccy, Heiu MoaenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBienre pe3ysibTaTOB MOJEIUPOBAHUS B BUIE, YAOOHOM JUIs
BOCIIPUSATHS YeoBeKOM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TAOJHUIIbI,
rpadukn).

I'padpr. OcHoBHble oHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MATpPUI, CIHUCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO IMYTH MEXJy BepUIMHAMU rpada, OmnpeaeieHrue KOoJIM4yecTBa
Pa3IMYHBIX IMYTEH MEXAYy BEPIIMHAMU OPUEHTUPOBAHHOTO AlMKIAYECKOIrO
rpada).

HepeBbsi. bunapnoe aepeBo. [depeBbs mowucka. CrocoObl o0xona aepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUM B BHJIE AepeBa. JIUCKpETHBIE UTPbI
JIBYX UTPOKOB C MmojHOM nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,
OMMHMCAHHE CTPATErHH UTPHI B TAONMHUHON (opme. BHIUTPHINTHBIE U TTPOUTPHIIITHBIE
MO3UIIMU. BBIUTPBILIHBIE CTPATETUH.

CpenctBa HUCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCH MAIIMHHOTO MEPEeBOJIa U
pacnio3HaBaHusi yCTHOU peun. KorHuTuBHBIE cepBUCHL. MneHTudukanus u mouck
N300paKeHHH, pacro3HaBaHUe JIUII. CamooOyuaromuecs CHCTEMBI.
M CKyCCTBEHHBINM MHTEIUIEKT B KOMIIBIOTEPHBIX WUrpax. McIosib3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaroniux cucremax. Mcrnonb3oBaHue METOI0B
MCKYCCTBEHHOIO0 MHTeJJIeKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHUSA KOMITBIOTEPHBIX MHTEJUIEKTYJIbHBIX cCUCTeM. HelipoHHBIE CeTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmanuzauus  NOHATUS  anroputMa. MammHa  TeropuHra  Kax
yYHUBEpCcaJIbHas MoAeNb BerancieHnun. Tezuc Yépua—TwropuHra.

OrneHka CIoXXKHOCTH BbIUMCICHHNA. Bpemst paboTsl 1 00BEM HCIONIB3yeMOi
naMmsiTH, HUX 3aBUCHUMOCTh OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMIITOTUYECKON  CIIOKHOCTU aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOMN



cnoxxnoctd. [lepebopubie anroputmbsl. llpuMepsl pa3aMYHBIX —aJITOPUTMOB
pelieHust OJIHOM 3aJ1a4k, KOTOPbIE UMEIOT PA3IMYHYIO CIOXKHOCTb.

[Touck mpocThIX yucen B 3aJaHHOM JIMAMA30HE C MOMOIIBIO aJIrOpUTMa
«pemiero IparocheHar.

MHoropa3zpsigHbie LeIble Yucia, 3a1a4u JUIMHHON apru(METUKH.

CrnoBapu  (accollMaTUBHBIE MACCHBBI, OTOOpa)K€HHUs). XOII-TaOJHIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHaiM3 MPaBHIBHOCTH CKOOOYHOTO BBhIpaXeHHs. Brrancienue
apu(pMETHYECKOTO BHIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON (hopMme.

Ouepenn. Mcnonp3oBanue ouepeu Al BpEMEHHOTO XpaHEHHsI TaHHBIX.

Anroputmel Ha rpadax. IloctpoeHne MHHMMaJIBHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpPHUEHTHpOBaHHOTO Tpada. KomuyecTBO pa3iamuHbIX
nyTeld MeXIy BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada. AIroputm
JIeUKCTpHL.

JlepeBbs. Peanu3zanus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa s 3aaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PerpenMeTuBHbIe anropuT™Mel 00xoja aepesa. Vcnonabs3zoBaHue cTeka
U ouepeau Jiyist 00xo/1a JepeBa.

JluHaMH4YecKoe MpOorpaMMHUpPOBaHME KaK METOJ peUIeHHs 3axad ¢
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3ajaud, pellaeMble C MOMOIIBIO
JUHAMHYECKOTO TMPOTPAMMHPOBAHUS: BBIYHCICHUE DPETPEAMETHBHBIX (YHKIUH,
No/ICYET KOJTMYECTBA BAPUAHTOB, 3a7]a4i ONITUMU3AIIHH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpoBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXOJA.
Wukarncynsnus, HacleJ0BaHue, TOITUMOpP(HU3M.

Cpensl ObicTpoil pazpaboTku mporpamm. [IpoextupoBanue unrtepderica
nosp3oBarens. lcnonp3oBaHME TOTOBBIX — YOPABISEMBIX — 3JIEMEHTOB IS
IIOCTpPOCHUS HHTEepdeiica.

O630p  s3bikOB  mporpammupoBanus.  [lonstme o  mapagurmax
IPOrpaMMHUPOBAHUS.

NudopmanuoHHbIe TEXHOJIOTHI

Ortanbl KOMIBIOTEPHO-MATEMaTHYECKOTO MOJEIMPOBAHUSA: TOCTaHOBKA
3agaud, pa3pabOoTKa MOJENH, TECTHPOBAHWUE  MOJCIH, KOMIBIOTEPHBIN
IKCIIEPUMEHT, aHAIIN3 PE3yIbTATOB MOACIUPOBAHUSI.

JluckpeTuzanuss TpU MaTeMaTHYECKOM MOJCITUPOBAHUU HETPEPBIBHBIX
nporieccoB.  MopaenupoBaHue ABWKCHHUA. MoaenupoBaHUE OHMOJIOTHYECKHUX
cucteM. Marematuueckue  MOJEIM B SKOHOMHUKE.  BbluucnuTtenbHble
HKCIIEPUMEHTHI C MOJIEJISIMHU.

OO0paboTka pe3yabTaTOB JKCIEpUMEHTa. MeToa HAaWMEHBINX KBaJpaToB.
O1meHKa YHCIOBBIX MAapaMeTpoOB MOJCIUPYEMbIX OOBEKTOB M  IMPOILIECCOB.
BoccTranoBnenue 3aBUCUMOCTEN IO pe3yabTaTaM dKCIIEpUMEHTA.



Beposarnoctasie  Momenu.  Mertonsl Monte-Kapimo.  Mmurtannonnoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHUS.

Tabnuunble (pemstimoHHbIC) 0a3bl JaHHBIX. Tabnuia — mpeacTaBiIeHUE
cBeleHHnii 00 OMHOTMHHBIX 00BekTax. Iloie, 3ammch. Kimrou TaGmunel. Padora c
rotoBoil 0a3oif naHHBIX. 3amnojHeHue Oas3bl JaHHBIX. [loMck, copTUpoBKa WU
bunabTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpoOChl C MMapaMeTpamu.
Brruncrnsiemble 1oJis B 3ampocax.

Mmuorotabnmunbie 0a3bl  JTaHHBIX. THWIIBI CBS3€H MEXAYy TaOJHMIIaMH.
Buenmnuit kitou. [{enocTHOCTh 0a3bl TaHHBIX. 3alIPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nurepuer-npunoxenus. [loHstue o0 cepBepHOM M KIMEHTCKOM 4YacTAX
canta. TeXHONOTUSI «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEAOCTATKUA. OCHOBBI
sBeika HTML wu xackamgapix Ttabmuny cruineir (CSS). Cunenapun Ha  SI3bIKE
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE.

Pa3menienue Be6-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n3o0paskeHuii ¢ UCMOJIb30BAHUEM PA3MYHBIX HU(PPOBBIX YCTPOUCTB
(umudpoBbIX (PoToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpaienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOppEeKUHs — IIBETa.
OOecrBeunBanre IBETHBIX wu300pakeHuil. Perymb. PaGora ¢ obmactsamu.
OUIbTPBHI.

MHuorocnoiiabie n3o0paxenusi. TekctoBele ciaou. Macka cnog. Kanansl.
Coxpanenue BbifeneHHON obOsiactu. [loaroToBKa WITIOCTpAlMil 1Jis BEO-CalTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

Bekropnast rpaduka. IlpumutuBbl. V3MeHeHHEe TOpsAIKA 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ' pynnupoBka. Kpussle. @opMaTsl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiiusi pacTpoBBIX U300paKEHUH.

[IpyHIMOBI TOCTPOEHUST W PENAKTUPOBAHMS TPEXMEPHBIX MOJIEIIEH.
Cerounble Monenu. Marepuansl. MojenupoBaHHE€ HWCTOYHUKOB OCBEILICHHUS.
Kamepsl. AnautuBHbie TexHosioruu (3D-nipuntepsi). [loHATHE O BUpTyanbHOU
pPEaIbHOCTU U JOMOJHEHHOW PEeabHOCTH.



IJIAHUPYEMBIE PE3VJIPTATBI OCBOEHMA IIPOI'PAMMBI 110
MH®OPMATHUKE (YIJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEIHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH U CHOCOOHOCTH
oOy4arolmxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHCTEMOW ULEHHOCTHBIX OpPUEHTAlUWM, TMO3UTUBHBIX BHYTPEHHHX
yOeXJAeHW, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOTO
OOLIECTBA, PACUIMPEHHE KUZHEHHOTO OMNbITA M OMNBITA JCSITEIBHOCTU B IMPOIECCE
peanu3aluy  CpeACTBAaMM  ydyeOHOTrO IMpeAMETa OCHOBHBIX  HAalpaBIICHUN
BOCITUTATEIbHOM JIEATETbHOCTH.

B pesynbrare uszydeHuss MHPOPMATHUKHM Ha YPOBHE CPETHETO OOLIEro
oOpa3oBaHus y oOydatonierocst OynyT copMHpOBaHbI CIEIYIOIINE JTUYHOCTHBIE
pe3yibTaThl:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NIpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHa M NPaBONOpsAAKA,  COOJIIOJEHHME  OCHOBONOJAralmluX  HOpM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH HJICOJIOTMU SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHALMU 1O COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOLIEHWE K MCTOPUYECKOMY HACJEIUI0, JOCTHKEHUSIM
Poccun B Hayke, UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHUE 3HAYEHUS UHPOPMATUKHU
KaK HayK{ B KH3HU COBPEMEHHOI'0 OOLIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE pEIlCHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOUYas JCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATh pa3IMYHbIe BUIbI MCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOT'O Ha MCIOJIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh  3JI0POBOIO M Oe3omacHoro  oOpa3a  KHU3HU,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHCJIE 3a CYET
cobmoenns TpeOboBaHui 0€30MaCHOM KCIUTyaTallud CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOIr0 BOCIIUTAHUS:



FOTOBHOCTh K AKTUBHOM JAEATEIBHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHATD TaKyIO JESATEIbHOCTD;

uHTEepec K cdepaM mnpodeccHoHaIbHON NIeSITEIBHOCTH, CBSI3aHHBIM C
nHpOpMATHKON, TPOrpaMMHUpPOBAaHHMEM U HWH(OOPMAIIMOHHBIMH TEXHOJOTHIMU,
OCHOBaHHBIMU Ha JIOCTIKCHMSIX HAyKH HH(POPMATUKH M HAYYHO-TEXHHUYECKOIO
mporpecca, yMEHHE COBepIlaTh OCO3HAHHBIM BBIOOp Oymymiedt mnpodeccuun u
peanu30BLIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BAHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OCO3HaHME TJIOOATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM W MyTed ux
pelieHus, B TOM 4YHUCIE C Yy4€TOM BO3MOXHOCTEM HWH(POpPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHM;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHKECHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU UHOOPMAIIMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U HWH(OOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHME IIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISIThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO ICATEIbHOCTh MHIUBUAYAJILHO U B TPYIIIIE.

B mporecce m10CTHXKEHUS! IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBbI
no wuHpopMaTHKe Yy OOYy4YaroIIUXCS COBEPIICHCTBYETCS AMOLMOHAJIBHBIN
WHTEJJIEKT, Mpe/roaararonui copMrupoBaHHOCTh:

CaMOpEryJMPOBaHUsI, BKIIOUAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCS K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOLIECH CTPEMIIEHUE K IOCTUKEHHIO LIEJIH U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, UCXOMAS HU3 CBOHX
BO3MOKHOCTEH;

OMIIATUH,  BKIIOYAIONMIEH  CHOCOOHOCTh  TMOHUMATh  3MOIMOHAILHOE
COCTOSIHUE [JIPYTUX, YYUTHIBATb €ro IMpHU OCYLIECTBICHUM KOMMYHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COIIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAaWBATh
OTHOIIICHUS C JIPYTUMH JIFOJbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC M pa3periaTh
KOH(DIJIUKTBHI.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynprare um3yueHus WHPOPMATUKKM HaA YPOBHE CpPEIHErO O0OmIero
oOpazoBanust 'y oOydamomerocs OyayT CcQOPMUPOBAaHbI MeETaNpeAMETHbIC
pe3yIbTaThl, OTPAKCHHBIC B YHUBEPCAIbHBIX YUEOHBIX NEHCTBHAX, a UMEHHO —



MO3HABATEIIbHBIE  YHUBEPCAJIbHBIE y4eOHBIE JIEWCTBHS, KOMMYHHKATHBHBIE
YHUBEpCaIbHbIe Y4YeOHbIC ACUCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOrHYEeCKHE TeHCTBHUA:

CaMOCTOATENIbHO  (OPMYJNIHMpPOBaTH M aKTyallU3MpOBaTh  MIpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK WJIM OCHOBAHUS ISl CPaBHEHUS,
kiaccudukanmuu u 00001IeHMS;

ONPENENATh eI JEATCIIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBIABJISIT 3aKOHOMEPHOCTH M NPOTUBOPEUUS B  paccMaTPUBAEMbBIX
SABJICHUSX;

pa3zpabaThiBaTh IUIaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHAIU3a MUMEIOIIUXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLIEHHBaTh COOTBETCTBHUE
pe3yJbTaTOB LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBUSI,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIaJICTh ~ HAaBbIKAMM  y4e€OHO-HCCIIEIOBATEIbCKOM W TMPOEKTHOMU
JeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npooaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PElIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHMUS;

OCYILIECTBIISITh PA3JIUYHBIE BUJIBI JEATEIIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HAaHMS, €r0 WHTEPIpETalnH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
MPOEKTOB;

dbopMHUpOBaTH HAYYHBINA TUIT MBIITUICHHS, BIAIETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/a4yl B 0Opa30BATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh TIPUYHMHHO-CJICJACTBEHHBIC CBA3M M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHTBI [JIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh NapaMeTPhbl U KPUTEPUHU PEIICHUS;

AaHaJM3UpPOBaTh TMOJYYEHHBIE B XOAE pELICHHUS 3aJa4d pe3yJIbTaThl,
KPUTHYECKH OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OT[CHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBJISThH II€JICHANPABIECHHBIN MOMCK TEPEHOCa CPEICTB M CIIOCOO0B
JEHCTBUS B MPOPECCUOHANBHYIO CPELY;



YMETh MEPEHOCUTHh 3HAHUS B TMO3HABATENbHYIO M IMPAKTUYECKYIO 00JacTu
KU3HEESATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WUJIEH, IpEUIaraTh OPUTMHAIBHBIE MTOAXO/bI U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) paboTa ¢ uHpopmManmeii:

BJIa/I€Th HABbIKAMU MOJIYYEHUs] HTHPOPMAIMU U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIHO  OCYIIECTBIISATH  IOWCK,  aHallu3, CUCTEMaTU3aluilo |
UHTEPIIPETALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (HOPM IPEICTABICHNUS;

CO3/aBaThb TEKCTHl B pa3NWYHbIX ¢opMaTax ¢ YYETOM Ha3HAYCHUS
uHpoOpMaMu W IEJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IPEICTABIICHUS U BU3yaJIU3al1y;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(OpMaALUHU, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIBHO-3TUYECKUM HOPMAaM,;

UCIOJb30BaTh  CpPEeICTBa HMHMOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TE€XHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aJa4 ¢ COOJIIOIEHHEM TpeOOBAHUN HPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBl, PECYpCOCOEpEekKEHMsI, IMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJa/JeTh  HAaBbIKAMU  paclo3HaBaHMs M 3alUThl  MH(pOpPMaLuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC 1eHCTBUA

1) oOmenmue:

OCYUIECTBJISATh KOMMYHUKAILIMK BO BCeX c(hepax >KU3HU;

pacrno3HaBaTh HeBepOalbHBIE CpPEJICTBAa OOIIEHUS, NMOHUMATh 3HAUYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BIQJIETh  PA3MYHBIMU  cllocOOaMH  OOLIEHUS W B3aUMOJACHUCTBHUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMST4aTh KOH(MDIUKTHBIC CUTYAIIHH;

pPa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTh:

NOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAWUBUIYaIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN KaXOI'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacrpenenartb pojiid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOI paboTHI;



OIIEHMBATh KA4ECTBO CBOEr0 BKJIaJa M KaXXJOr0 Y4YaCTHHMKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTb HOBBIE NPOEKTHI, OLICHUBaTh WACH C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TO3UTHUBHOE CTPATETHMYECKOe TOBEICHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/ISI

1) camoopranuszanus:

CaMOCTOSITENIbHO OCYILECTBIIATh NMO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~COCTaBJATh IUIAH pEUICHUs NpoOsieMbl € yu€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSBICHUIO [IMPOKOW 3pyAHUIIMM B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABbIKAMU  [IO3HABAaTEIbHOM  pEeQIEKCMM KaKk  OCO3HAHUS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apryMEHTbl JAPYIMX IpPU aHAJIU3€ pe3yIbTaTOB
NESATEIbHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTrUX IMpHU aHalM3€ pPe3yJbTaTOB
NesTEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYIUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI



B nponecce uzydenus npenmera nHGOPMATUKH YTTyOJIEHHOTO YpOBHs 6 10
Knacce oOydalmuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  IPEIMETHbIE
pE3yJIbTaThI:

BJAJICHUE TPEACTABICHUSIMU O pOJIM MH(QOpPMAIMM U CBSI3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTteMHbIN 3 (HeKT», «MH(POPMALMOHHASI CHCTEMAY, «CHUCTEMA YIIPABICHUS;

BIIQJICHHE METOJaMH IMoHCcKa HuH@opMmanuu B ceTd HHTepHET, yMmeHue
KPUTUYECKU OLIEHUBATh MH(POPMALMIO, TOIYUEHHYIO U3 ceTu IHTEepHET;

YMEHHE XapakTepu30BaTh OOJbIINE JaHHBIE, MPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJIyYEHUs] M  HAMNpaBJICHUS HCIOJIb30BAaHUA, YMEHHUE
KJIacCU(HUIIMPOBAaTh OCHOBHBIE 3a/laud aHAW3a JaHHBIX (IPOTHO3HPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHaIu3 OTKJIOHEHU), MOHUMAaTh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIM3a JIaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alUsl JaHHBIX, HHTEPIPETALUs Pe3yIbTaToB;

[NOHMMaHUE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA M (HYHKIMOHHPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKaMU PAaOOTHI C ONMEPALMOHHBIMH CHUCTEMaMU, OCHOBHBIMU
BUJIAMU TIPOTPAMMHOTO OOeCleyeHus: JJid pElIeHus Y4YeOHbIX 3a1ad 1o
BBIOpaHHOM crienuanu3aiuu;

HaJu4Me TMPEJCTAaBICHUNA O KOMIBIOTEPHBIX CETAX M UX pOJH B
COBPEMEHHOM MHpE, 0 0a30BbIX NPHUHIMIAX OPTaHU3AUUU U PYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX CETeH, 00 OOIIMX MPUHIMIAX pa3pabOTKU U (GYHKIIMOHUPOBAHUS
WHTEPHET-TIPUIIOKEHUI;

NOHUMaHUE YIrpo3 HHPOPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3THUM yIpo3aM, COONIOJEHHE Mep
0€30IMacHOCTH, MPEAOTBPAILAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JIAaHHBIX, COOJIFOICHUE TPEOOBAHMI TEXHUKH OC30ITACHOCTH M TUTHCHBI IIPH padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHUS, TOHUMAHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX IMporpamMm, 0a3 IaHHBIX U
pabotsl B ceTn MIHTEpHET;

NOHUMAaHUE OCHOBHBIX MPUHIMIOB JUCKPETU3AIMU PA3JIUYHBIX BHOB
uHOpMaIMU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluH,
YMEHUE OMNpeAeNsiTh CPEAHIOI CKOPOCTh IME€pelaud JaHHbIX, OICHUBATH
U3MEHEHUE BpPEMEHM Iepefadyd Ipu HU3MEHEHUM HH(POPMALMOHHOTO 00BbEMa
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHUE UCIOJb30BaTh MPU PELIEHUU 337a4 CBOMCTBA NO3ULIMOHHOW 3aIHCH
YHUCeN, AITOPUTMA ITOCTPOCHHUS 3alUCH YUCIIA B MIO3UIIMOHHON CUCTEME CUHUCIIEHUS
C 33JJaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YWCiIa B MO3ULHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,



YMEHUE BBIMOTHATh apU(PMETHUYECKUE OIepalid B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS,

YMEHHUE BBINOJHATH MPEe0Opa30BaHUs JIOTMUYECKUX BBIPAXKEHUN, UCIOJIb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAKEHHUE B
JU3bIOHKTUBHONW U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiulie
WUCTUHHOCTH, HUCCJEN0BAaTh O0JACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PEIIaTh HECIOXKHbBIC JJOTHYECKUE YPABHEHHS U CUCTEMbl YpaBHEHUI;

MOHUMaHuE O0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM M TEKCTOBOM
uH(popMaruu (3aruch YrceNl B MO3UIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JaIia3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YHUCel, aHAIA3 CHMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB TTOWCKA W COPTHPOBKH,
YMEHHUE OMPEACISTh CIOKHOCTh M3y4aeMbIX B MpeAaMeTe 0a30BBIX aJTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKA MacCHBa, IEpeOOpHBIC
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJIsl PEIICHUsI OJTHOM 3a1a4u;

BJIaJICHUE YHUBEPCAJIbHBIM SI3bIKOM IPOrPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHOW MPOTPaMMBI:
OTIPEICIIATh PE3YNbTAThl Pa0OTHl MPOTPAMMBI MPHU 3aJaHHBIX UCXOJHBIX JaHHBIX,
OTIPECNSITh, TPU KaKUX HCXOJHBIX JTAaHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX
pPE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIC MOTYT MPHBECTH K OIMMOKE B padoTe
pOrpamMMbI, (HOPMYIUPOBATH MPEITI0KEHHUS 110 YIYUIISHUIO MPOTPAMMHOTO KOJIa;

YyMEHUE CO37aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHI |
JIEMOHCTPAIIMOHHBIC MaTEPHANBI C UCTIOJIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE WCIIOIh30BaTh dJIEKTPOHHBIC TAOIUIIBI I aHAJIN3a, TIPEICTABICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIYMCIEHHWE  CYMMBI,  CPEIHEro
apu(PMETUIECKOTO, HaWOONBIIETO W HAUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBLHOTO PEIICHUS, MOA00p JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouiecce uzydyenust npenMera nHGOPMATHKHU YTIIyOJIEHHOTO YpOBHSA 6 11
Knacce oOydaromuMmucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yabTaThl:

YMEHHE CTPOWTHh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEHIIINE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh W UCIIPABIISATH OIIMOKU TIPH TIepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIeUMBAIONINII HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOW YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMIIBI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE peliaTh aITOPUTMUYECKHE 3a7]a4H, CBSI3aHHBIC C aHATU30M IpadoB
(3amauM  TIOCTPOCHHUS ONTUMAJIBHOTO TYTH MEXKAYy BepmmHamMu rpada,
OTIpENICICHUs] ~ KOJWYECTBA  PA3MUYHBIX  MyTed  MEXJy  BEpIIMHAMH



OPHUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIOIh30BATh JACPEBhS TPH
aHaIM3€ W TIOCTPOCHUU KOJOB M Ui TMPEACTaBICHUS apUPMETUYECKUX
BBIPKEHUI, TIPU PEILICHUH 33]1ay MOMCKa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETHUIO UTPHIL;

yMEHHE pa3paldaThiBaTh U PEATM30BBIBATH B BHJE Iporpamm 0a30BbIC
QITOPUTMbI, YMEHHUE HCIOJIb30BaTh B IMporpamMMax JaHHbIE Pa3IUYHbIX THIIOB C
Y4ETOM OTPAHWMYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPH
pelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEAU, AEPEBbS),
UCIIOJB30BaTh 0a30BbIE OMNEpalldd CO CTPYKTypamMu JIaHHBIX, MPUMEHSThH
CTaHJapPTHBIE U COOCTBEHHBIC MOJAMPOTPAMMBbI I 00PaOOTKN YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJb30BaTh MPU pa3pabOTKe MporpaMm OHUOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKU MPOTPAMM B
cpelie MporpaMMUPOBAHUS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO3/1aBaTh BEO-CTPaHUIIbI;

BJIQJICHUE OCHOBHBIMH CBEACHUSIMU O 0a3zax J[aHHBIX, HUX CTPYKTYype,
CpelCcTBax co37aHUsi M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOJIUYHBIC
(pensioHHBIC) 0a3bl TaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JaHHBIX, BBHINOIHATH
COPTUPOBKY U TIOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMITBIOTEPHO-MATEMATUYECKUE MOJICIIN ISl aHATU3a
OOBEKTOB M MPOIECCOB: (HOPMYIHPOBATh 1I€JIb MOJCIUPOBAHUS, BBIMOJHSIThH
aHajau3 pe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OICHUBATH
COOTBETCTBHE MOJICJIM MOJICIUPYEMOMY OOBEKTY WJIHM MPOLECCY, MPEACTABISITh
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BU/JIC;

YMEHUE OpPraHU30BBIBATH JIMYHOE MH(POPMAIMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB IMUGPPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX MPUHIIUIIOB PAaOOTHI, BO3SMOKHOCTEH M OTPAHHYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOTO HMHTEIIEKTa B PA3IUYHBIX 00JIACTSX,
HAJIMYME TIPEJICTABICHUNA O Kpyre periaeMbpiXx 3a7ad MAIIMHHOTO OO0y4YeHUs
(pacno3HaBaHusl, KjJacCU(PUKAIIMU U TIPOTHO3UPOBAHUS) HAIMYHME MPECTABICHUI
00  ucnonb30oBaHUM  MHGOPMAIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m HpOrpAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaRanecm{e 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
' 00pabOTKH JTAHHBIX
1.2 [TporpammHoOe oOecnieueHme 6
1.3 KomnbrotepHsie ceTu S)
1.4 Wudopmanronnas 6€30macHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nudopmanuu B 19 2
KOMIIBIOTEPE
2.2 OcHoBBI aJIreOpbl JOTUKU 14 1
2.3 KomnerotepHas apupmeTnka 7 1
Hroro mo pazueny 40
Pa3nes 3. AnropuT™Mbl M NporpaMMHipoBaHue
3.1 BBenenne B mporpaMMupoBaHHe 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbl 8 2
3.3 YucieHHbIe METOIBI 5 3
34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazgeny 44




Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanmu3 JaHHBIX 7 3
Hroro mo pazneny 13
Wrorosast kKoHTpoJIbHAS paboTa 1
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 215




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne o/m HpOrpAMMES Beero KO;ITPOJILHLIe l'[pﬁaRTn'{ecmle 06pazoBaTebHbIE
padoThI padoThI pecype
Pa3znea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u naHGopMarmoHHbIe 10 25
IPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Pa3nen 2. AropuT™Mbl M1 IPOrpaMMHUpPOBaHHUeE
2.1 DEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOrPaMMHUPOBAHHUS
Hroro mo pazueny 50
Pa3nen 3. UndopmanmoHHbIe TEXHOJIOTUH
31 Kommnsrorepro-maremaTudeckoe 8 )
' MOJIETTUPOBAHUE
3.2 basrer gaHHBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 KomnbroTepHas rpaduka 8 3.5
35 3D-MorenmupoBanue 8 3
Hroro 1o pasneny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
(1)
Jl:;_n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHHH gg[?;gzi];fenbnue
padoThI padoThI pecypebi
TpeboBanust TeXHUKK OE30MTACHOCTH U
TUTHUEHBI IIPU paboTe C KOMIIbIOTEpPAMU U 1
JIPYTMMU KOMIIOHEHTaMHU IU(POBOTO
OKpPY>KEHHUS
[TpuHIUIBI paOOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
OOMeH 1TaHHBIMH C TOMOILBIO HIMH. 1
KoHTpomieps! BHEIIHUX YCTPOHCTB
ABTOMaTHYECKOE BBIIIOJIHEHNE IPOIPaMMBI 1
MIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U
JOJTOBpeMeHHas aMsaTh. KoHTposepbl 1
BHEIIHUX yCTPOMCTB. [Ipsmoit noctyn k
namsT{
CoBpeMEHHBIE KOMITBIOTEPHBIE 1
TE€XHOJIOTUU
[IporpamMmmMHoe obecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOMIJIBHBIX YCTPOUCTB
CucreMHO€ MTpOrpaMMHOE OOecrieueHue. 1
OrneparinOHHBIE CUCTEMBI
Yrunutel. [IpaiiBepsl yCTPOUCTB. 1




[TapamienpsHOE IPOrpaMMUPOBAHUE

HNucramngauus 1 JeUHCTAILIS IS

10 MPOrPaMMHOTO 0OecreueHus
®daiinoBbie cucTemsl. [IpuHIUBI
pasMelleHus 1 UMEHOBaHUs (hailioB B
= noirospeMeHHoi namsaTu. lllabnonsl s
onucaHus rpymni ¢aiios
3akoHOnaTenLCTBO Poccuiickon
12 ®enepanyu B 001aCTH MPOrpPaMMHOIO
o0ecreyeHus U JTaHHbIX
[IpuHIMIIBI TOCTPOEHUS U annapaTHbIe
13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CeteBble IPOTOKOJIBI
14 Cerp UnTEpHET
Pasnenenune IP-cetu Ha moaceTu ¢
15 IIOMOILIBIO MaCOK ITOACETEN
16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHoct B cetn IHTEpHET.
17 Cepsucel MnTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH
18 WNudopmannonHas 6e30nacHOCTb
BpenonocHble nporpamMmmHoe o0ecrieueHue
19 1 METOJIbI OOPHOBI C HUM
[IpakTuyeckas pabora o Teme
20 "AHTUBHPYCHBIE TPOTrPaMMBbI"
Opranu3zanus JMYHOTO apXHUBa
21 uHpopmanuu. PesepBHoe KonmupoBaHue.

Hap OJIbHAad 3allluTa apXuBa




22

[u¢poBanue JaHHBIX

23

24

Anroput™m mudpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[llnudpoBanue 1aHHBIX"

25

WNudopmanus, 1aHHBIE ¥ 3HAHUS.
NudopmaninoHHbIE IPOIECCH B TIPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X0o1mMoCTh TUCKpeTH3auu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
IU(POBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpPHbIE KO/bI. JlekoanpoBanue
COOOIIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOANPYEMBIX KOJOB C IOMOIIBIO AEpEBa.
I'pad An. A. MapkoBa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIMYECTBa HH(pOpMAIUU

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘lHa}I, BOCbMCpHYHAA U
MeCTHAAUATCpUIHAA CUCTCMbBI CUUCIICHUA,




CBs3b MCXKIY HUMU

33

34

35

HBOI/I‘IHSJI, BOCBMEpHUYHAA U
meCTHAAUaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHSJI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

Apudmerrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

37

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHHS

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMA CUUCICHUA

38
39

40

KoaupoBanue TekcToOB
PactpoBoe konupoBaHue n300paxeHuit

[IpakTnueckas padbora 1o Teme
"luckpeTrusanus rpadpuueckoi
uHpopmanun"

41

[IBeToBbIE MOAETHN. BEkTOpHOE
koaupoBanue. @opmartsl (haiios.
Tpéxmepnas rpaduka. @paxranbHas
rpacduka

42

Konuposanue 3Byka. OrieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AINHN U Pa3psITHOCTH
KOJIUPOBaHUS

43

[IpakTnueckas pabota 1o Teme
"Jluckperusanus 3ByKoBoi nHpopmanun"




44

OcHOBBI anreOpsl JIOTUKA

45

46

Jlornueckue oneparuu. Tabmuibl
HCTHHHOCTHU

Jlornueckue BelpakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JOTHYECKHUX
TOXKJIECTB C ITOMOILBIO TAOIUI] HCTUHHOCTH

47

[IpakTruyeckas pabora 1o Teme
«ITocTpoeHue U aHaIHU3 TAOIHIL
HCTUHHOCTH B TaOJIMYHOM ITPOLIECCOPE»

48

49

50

Jlormueckue Oorcpanyru 1 oIcpannn Halqg
MHOXKECTBaMH

Jloruueckue omneparyy U Onepariy Hajl
MHOXECTBAMHU

3aKOHBI ATeOPBI JTOTUKUA. DKBHUBAIICHTHBIC
peoOpa3oBaHusl JIOTHYECKUX BBIPAKCHUH

51

52

53

54

Jlornueckue ypaBHEHUs U CHCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.
[TonHbIe cuCTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI1. COBEpIIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI X
MIOCTPOEHHUSI 110 TaOIHIIe HCTUHHOCTHU

Jloruueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA




55

Tpurrep. Cymmarop. MHoropa3spsaHbii
CyMMAarop

56

S7

58

59

[TocTpoeHune cxem Ha JTIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTUUYECKOIO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MI/IKpOCXCMH " TEXHOJIOI'us UX
IIpOU3BOJCTBA

[IpencraBienue LebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUU KOJIMYEeCTBA
paspsaoB. [lepenonnenue pa3psaHoit
CETKHU

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKoOBbBIN OUT. JIBOWYHBIIH
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIbHBIX
qucen

60

[To6GuTOBBIE JTOTUYECKUE OTIEPAITIH.
Jlornueckuii, apudmernueckuit u
LIUKINYECKUI CIBUTH

61

62

63

[Iudposanue ¢ mOMOLIbI0 TOOUTOBOMN
onepauuu «uckiovaroniee UM

Hpe,[[CTaBJ'ICHI/Ie " XPAHCHHUC B IaMATHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCIT
Brinonsenue onepam/lﬁ C BCIICCTBCHHBIMHA

YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue
mopaspAAHOro MallIMHHOI'O MPEACTaBJICHUA




O ECIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanu3 alropuTMoB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.
66 HNHcTpyMeHTanbHbIE CPEeACTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBILIUK
Cpena nporpammupoBanusi. Komnumsiius
67 Y UHTEPIPETALHS IPOrPaMM. 1
Buprtyanbubie Mmammnbl. IHTerpupoBaHHast
cpena pa3paboTku
68 Merto/ibl OTJIAIKK TPOTPaMM 1
69 Tunsl nepeMeHHBIX B s3bIKE 1
MIPOrPaMMHUPOBAHUS
70 OO0paboTKa HebIX Ynce 1
71 O6paboTka BEIIeCTBEHHBIX YUCEI 1
72 CrnydaiiHble U TICEBIOCTYYaliHbIE Yncia 1
73 BerBnenus. CnoxHble yclIOBUS 1
74 [uxsl ¢ ycmoBueM 1
[ukiel O mepeMEHHOM.
75 B3anmo3aMeHs€eMOCTh pa3IuyHbIX BUJOB 1
[IUKJIOB
O06paboTka HaTYpaJbHBIX YHCEN C 1
76 WCIIOJIb30BaHUEM LIUKJIOB
Haxosxnenne Bcex MpoCThIX Yncen B
77 3alaHHOM Juana3one [Ipaktuueckas 1 05
pabota mo Teme «Penienue 3aa4 MeTo10M ’
nepebopa»
78 WNuBapuaHT nukia 1




79 JIOKyMEHTUPOBAaHKE IPOTPaAMM
O6paboTKa TaHHBIX, XPAHSIIHUXCS B

80 ¢aiinax

81 PasOuenue 3amaun Ha roa3anayu
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH
s3bIKa nporpammupoBanus. [logknouenue

82 OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [Momnporpammel (iponeypsl ¥ (pyHKITIH)

84 [Toanporpammsl (Tpoueaypsl U (HYHKITUHN)
[IpakTnueckas pabota 1o Teme

8 "Pa3zpaboTka moamnporpamm”
Pexypcusi. PexkypcuBHbIe 00BEKTHI
(ppakransr). PexypcuBHbIE POLIEAYpPHI U

86 ¢bynkuuu. Vcrnons30BaHue CTEKa IS
OpraHM3allK PEKYPCUBHBIX BHI30BOB
[TpakTryeckas pabora o Teme

87 "PexypcuBHBIE IOAITPOrPaMMBI"
MoaynpHBIN TIPUHIMI IOCTPOCHUS

88 MIporpaMm

89 YucaeHHbIE METOIBI
[IpakTryeckas pabora o Teme

%0 «YucneHHoe peleHne ypaBHEHUIN
Hcnonb3oBaHnne AUCKPETU3ALNH B

ol BBIUYHCIIUTENBHBIX 3aa4ax
[IpakTuyeckas pabora o Teme

92 «[Tpubnmx€HHOE BHIYMCIICHUE ITHH

KPUBBIX U TUIOIIAAeH Quryp»




93

[TpakTuyeckas padora no Teme «Ilomnck
MakcuMyMma (MHHUMYMa) (QyHKITUN

94

O0paboTka CHUMBOJIBHBIX JTAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

96

97

98

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHHE CTPOKU Ha CJIOBA 110
pOOETHHBIM CHMBOJIAM

Anroput™mbl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IOMCK MOCTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha
APYTYIO CTPOKY

[IpakTryeckas pabora no Teme
"O6paboTKa CTPOK C UCMOJIB30BAHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMUpOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(baBI/ITe

99

100

MaccuBbI ¥ TIOCIIEIOBATEIBEHOCTH YHCEIL.
[IpakTnyeckas pabota 1o Teme
"3anonHenue Maccupa'

O06001IEHHbBIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBII MONCK 3aJIaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOI0 3HAYEHUS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIBHOTO (MaKCUMAJILHOTO)




3JIEMEHTA B YACIOBOM Maccuse"

CopTupoBKa 0OTHOMEPHOTO MacCHUBa.
[IpocTeie METOBI COPTHPOBKH.

103 1 0.5
[IpakTuyeckas padora o Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka ciausHueM. boictpas
COPTHPOBKA MaccuBa (aJIropuT™m

104 . 1 0.5
QuickSort). ITpakTuyeckas padota 1o Teme
"BeicTpas copTupoBka maccuba"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o reme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHBIE MACCUBBI (MaTPHUIIbI) 1

107 Anroput™mbl 06pabOTKH MaTpUIL 1

108 Pemenue 3amay aHann3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipoiieccopa 1

110 KomMmnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1
¢dbopmynamu”

112 HNHCcTpyMEHTBI peLieH3UPOBAHUS 1

113 [IpakTuueckas pabota mo Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6maunbie cepuchl. KomnexktupHas

114 pabota ¢ nokymentamu. [IpakTuueckas 1 0.5
pabora o Teme "KomnexktuBHas pabota ¢ '
JoKymMeHTamu"

115 Amnann3 nanueiX. boibime manabie 1




116

MarmmHHOe 00ydeHuHe

117

118

AHaIM3 JaHHBIX C MOMOIIBIO IIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanus

JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tabyurn"”

119

120

[TocTpoenue rpapukoB GyHKIIHIA.
[IpakTrueckas paboTa mo Teme
"HarnsgHoe npenctaBieHUe pe3ylibTaToB
CTATUCTUYCCKON 00pabOTKM TaHHBIX B
BHJIC TUArpaMM CPEJCTBAMHU PEAAKTOpa
AJICKTPOHHBIX TabIMUIT"

Jlunnu tpennaa. [Ipakrudeckas padora mo
teme "IToxOop muHUM TpeHAA,
MporHo3upoBanue"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe pelieHue ypaBHeHUM
C MOMOIIIBIO 1T0/100pa napamerpa'

0.5

122

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
pelIeH s B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMHU3AILUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123
124

PesepBHOE Bpemst

PesepBHOE Bpems

125
126

PesepBHOE Bpemst

PesepBHOE Bpems

127

PesepBHOE Bpemst

S




128 PesepBHoe 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 Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

215




11 KIIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmaryu

Anr OPUTMBI CX)KAaTHUA JaHHBIX

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Anroputm Xaddmana

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

Anroputm LZW

Anr OPUTMBI CKAaTHA JaHHBIX C IIOTCPSAMMU.

[TpakTuueckas pabota mo Teme "CxaTue
JaHHBIX ¢ motepsmu (anroputmsl JPEG,
MP3)"

CKOpOCTB nepeaaun JaHHbIX

0.5

10

ITomexoycTONYMBBIE KOABI

[TpakTideckas paboTa 1Mo Teme
"IlomexoycToitunBbie KObI"

Cucrembl. KOMIIOHEHTBI CHCTEMBI B UX
B3anmojeiicTeue. CucTeMHbIN 3P QexT.
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CB3b

11
12
13

Mojenv u MOJIETUPOBAHUE
I'padur

Peurenue 3a1a4 ¢ momoIieio rpados




14 [epeBbs
15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora no Teme "[lonck
16 BBIUTPBIIIHONW CTPATErMH B UTPE C MOJTHOMN
nHpopmanuen"
17 CpencTBa HCKYCCTBEHHOTO MHTEILIEKTA
[TpakTuueckas padota nmo Teme "Cpeacrtra
18 HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.
MamuHa TrlopUHra Kak yHuBepcaabHas
19 Mojieb BeruuciaeHu. Tesuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme
20 "CocraBiieHHE IPOCTOM MPOrpaMMBbI JIIs
MaiuHbl Thropunra"
21 Mammna ITocra
22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMUYECKH HEPA3PEUTUMBIE 3aa4H.
23 3amaua ocranoBa. HeBO3MOXHOCTH
ABTOMATHUYECKON OTJIAJIKH MPOTPaMM
24 CoXHOCTh BBIYUCIEHUI
[Touck npocThIX YKcesN B 3aIaHHOM
25 Juana3oHe ¢ MOMOIILIO aJrTOpUTMa
«pemnietro IparocheHar
[TpakTrueckas pabota no teme "Ilonck
26 MIPOCTHIX YHCEN B 3aJIaHHOM JHamna3oHe"
97 MHoropa3ps/iHbIe 1eNble YhCiia, 3aa4l

JUIMHHOU apu(MeTuKu




28

[IpakTuyeckas pabora o Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIIaMH"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpaxeHwus ). XAII-TaOIUIIBL.
[MocTpoenune andaBUTHO-YACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

30

31

32

[IpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-9ACTOTHOTO
cJoBaps IS 33JJaHHOTO TeKcTa"
AHan3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Beinenenue nocnenoBaTenbHOCTEN IO
mabaoHy. PerynspHbie BhIpaKeHUSI.
YacToTHBIN aHAIN3

[IpakTrueckas pabota nmo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33

Creku. AHaiIM3 NPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

34

35

36

Boruncnenue apugpmMernyeckoro
BBIPAXXEHMSI, 3alIICAHHOTO B OCT(UKCHOMN
dbopme

[TpakTryeckas pabora o Teme
"Bbruucnenue apupMeTuaeckoro
BBIPAXXEHMUSI, 3alICAHHOTO B MOCT(HUKCHOMN
dbopme"

Ouepenu. Mcnonb3oBanue ouepenu as
BPEMEHHOI'O XpPaHEHUS JAHHBIX

37

[TpakTrueckas paboTa 1o Teme




"Ucnonws3zoBanue ouepenu”

38

HepeBbsi. Peanuzanus aepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOUUHBIE
(bunapusie) nepeBbs. [locTpoeHue nepesa
JUTSL 32JTAaHHOTO apu(PMETHIECKOTO
BBIPKEHUS

39

40

41

[TpakTrueckas paboTa 1o Teme
"Ucnonbs3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaXeHUI"

PekypcuBHbIe anroputMel 00X0/a JepeBa.
Vcrionp30BaHue CTEKa M OUEPEIH JUIs
o0xoma nepena

PekypcuBHbIe anroputmMel 00X0/a JepeBa.
Vcrionb30BaHue cTEKa U OUEPEIH IS
o0xoJa 1epeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIBHOI'O OCTOBHOTO JIEpEBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

44

45

KonnuecTBo pa3inyHbIX MyTeld MEXIy
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JlefKCTphl.

46

[TpakTrueckas paboTa 1o Teme
"Bbruncnenue JUIMHBI KpaTyaiiiero myTu




MEXy BepiimHamu rpada (anroputm
Hetvikctpsn)"

47

48

Anroput™m ®rnoiia—Y opiiaiia
3aaun, peraeMble ¢ TOMOIIbIO
JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUI

49

[IpakTuyeckas pabora o Teme
"BrruncieHue peKypCcuBHBIX (DYHKIIHH C
MOMOIIbIO JTMHAMUYECKOTO
porpaMMupoBaHus"

50

3amauu, perraeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIro NporpaMMHUpOBaHUs:
NOJCUET KOJIMYECTBA BAPHAHTOB

o1

52

53

[TpakTudeckas padora no teme "[lomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOILBIO
JUHAMHYECKOIro IporpaMMupoBanus”

3az[aq1/1, peuacMbIC C TOMOIIBRO
AUHAMHUYCCKOI'0 IpOrpaMMHUPOBAHUS:
3aaa4u OIITUMU3AIIuH

ITonsaTue o napajaurmax

nporpaMMmupoBanusi. O630p SI3bIKOB
POrPaMMHUPOBAHUS

54

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUpPOBaHUU

55

56

OO0BeKThI U Knacchl. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTrueckas paboTa 1o Teme




"M cmoip30BaHue TOTOBBIX KIIACCOB B
nporpamme”

Pa3paboTka nmporpamMM Ha OCHOBE

58 00BEKTHO-OPUEHTUPOBAHHOTO MOX0/1a
[TpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMBI C UCIIOJIb30BAHUEM 1
KJ1IaccoB"
Wnkancynauus. [Ipaktudeckas pabota no

60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro 0.5
MHKAaICyJIsIu0"

61 Hacnenosanue. [Tomumopduzm
[TpakTrueckas paboTa 1o Teme

62 "Pa3paboTka nepapxuu Kj1accoB" 1
Cpenpl OBICTPOI pa3paOOTKH MTPOTPAMM.

63 [IpoekTupoBanue uHTEpPEiica
MOJIb30BaTENS
[IpoexTupoBanue uurepdeiica

64 MOJIH30BaTENS
Hcnonb30BaHNne TOTOBBIX YIIPABISEMbIX

65 AJIEMEHTOB JIJIsl TOCTPOEHUs uHTepdeiica
[TpakTideckas paboTa 1Mo Teme

66 "Pa3zpaboTka mporpamMmmsl ¢ rpadu4ecKumM 1
uHTepdeiicom”
W3yuenue BTOpOro s3bIka

67 MpOrpaMMHUPOBAHUS
N3yuenue BTOporo si3bika

68 MIpOrpaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MATEMATHUYECKOTO




MOACIINPOBAHUA

70

71

I[I/ICerTI/ISaI_[I/Iﬂ IIpyu MaTEMAaTUYICCKOM

MOACIINPOBAHUHN HCHIPCPBIBHBIX ITPOLICCCOB.

MoaenupoBaHU€e NBUKECHUS

[IpakTrueckas paboTta 1mo Teme
"MoaenupoBaHu€e IBUKECHUS"

72

MonenupoBanue OUOJIOTHYECKUX CHCTEM.
[IpakTrueckas paboTta 1mo Teme
"MoaenupoBaHrue OMOJIOTHYECKUX CHCTEM'

0.5

73

MaremaTudeckue MOJACIN B DOKOHOMHKE.
BreraucnurensHbIS OKCIICPUMCHTEI C
MOACITISIMHA

74

75

76

BepositHocTHBIE MOsenu. [TpakTudeckas
pabora o Teme "MmuranmonHoe
MOJICITUPOBAHKE C TIOMOIIHIO METO/IA
MomnTte-Kapno"

KomneroTepHOe MOJENNPOBAaHUE CUCTEM
yIpaBJIeHUS

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

0.5

77

78

79

Tabmuunble (pensuoOHHbIC) Oa3bl JAHHBIX

[Touck, copTupoBKa U GUIBTPALIUSL
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JJaHHBIX.
3anpocsl ¢ napameTpamu. Beruucisemslie
TI0JIS1 B 3aIIpOcax

[TpakTrueckas pabota no Teme "Pabora c
roToBo# 0a30ii TaHHBIX"

80

Muororabanunbie 0a3bl JaHHBIX. THIBI
cBsI3el Mex Ay Tabnuiamu. BuenHuit




Kir04. L{eaocTHOCTD 0a3bl JaHHBIX

[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHON 6a3bl
JTaHHBIX"
3anpochl K MHOTOTA0IMYHBIM 0a3aM
82 JTAHHBIX
[TpakTudeckas padora o Teme "3ampocsl K
83 MHOTOTa0JIM4YHON 0a3e JaHHBIX"
84 A3k ynipaBnenus nanasiMa SQL
[TpakTrueckas paboTa 1o Teme
85 "YpaBieHue T1aHHBIMH C TOMOUIBIO S3bIKA
SQL”
Hepensimmonnsie 6a3bl JaHHBIX.
86 DKCIEPTHBIE CUCTEMBI
87 HHTepHeT-npriIoKeHus
ITonsiTHE O CEPBEPHON U KIUEHTCKOU
88 yacTsx caiita. TEeXHONIOTHUs «KITHEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU
89 OcHogsl si3p1ka HTML
[Tpaktuyeckas pabora no teme "Coznanue
90 TEKCTOBOU BeO-CTpaHUIIBI"
91 OcHossl si361ka HTML
92 OcHosbl si3p1ka HTML
[IpakTuueckas padora no teme "Co3nanue
Be0-CTpaHUIIbI, BKIIOYAIOICH
%3 MyJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/E0)"
94 OcHoBBI KackaaHbIX Tabmwui ctrieit (CSS)




[IpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KacKaJIHbIX Ta0muL cTuiieii”
96 Cuenapuu Ha s3bike JavaScript
97 Cuenapum Ha s3bIKe JavaScript
08 ®opMbl Ha BEO-CTpaHULIE
[TpakTrueckas padota nmo teme "OOpaboTKa
9 JaHHBIX popm" 1
Pa3menienue Be6-caiiToB. Ycimyra
100 XOCTHHTa. 3arpy3ka QaiiioB Ha calT
Kanpuposanue. Mcnpasienue
nepcnektussl. [ ucrorpamma. Koppexuus
101 YPOBHEW, KOPPEKLIMS LIBETA.
OO6ecuBeunBaHue [IBETHBIX N300pakeHN
BBoj n300pakeHmii ¢ NCTIOIB30BAHUEM
Pa3IUYHbBIX HU(POBBIX YCTPOMICTB.
102 0.5
[IpakTuueckas pabora no teme "O6paboTka
¢ poBbIX poTorpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
103 [IpakTrueckas padbota o teme "Perymib 0.5
undpoBbix Gororpaduit”
MHorocnoitHsie n300paxeHus. TeKCTOBbIE
104 ciou. Macka cnos. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH
[TpakTrueckas paboTa 1o Teme
105 " . " 1
MHorocoitHble H300paxeHus
106 [ToaroToBka UILTFOCTpAIii 11 BE€O-CalTOB. 05

[TpakTrueckas paboTa 1o Teme




" AHUMHpPOBaHHBIE H300paxKeHus"

BekTopHnas rpaduka. Bekropuzamms

107 PacTPOBBIX U300paKCHHIA 1
[IpakTuueckas padota mo Teme "BekTopHas

108 rpaduka" 1

109 HP‘I/IHHI/IHH HOCTpoevaI Y peaKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIeH

110 HpaKTI/I‘IeCKfl}I pabota o TeMev"COS,Z[aHI/Ie 1
IPOCTBIX TPEXMEPHBIX Mojienen"

111 Cerounbie MoJieni. Matepualibl 1

119 HpaKTI/I"'IeCKaSI pabora o Teme "CeTouHbIe 1
MOJIENH

113 MonenupoBaHue HICTOYHUKOB OCBEIICHHUSL. L
Kamepni
[IpakTuyeckas pabora o Teme

114 "Pennepunr" 1

115 AnnutuBHbIe TeXHOJIOTUU (3D-nipuHTEpHI) 1

116 [TonsiTue o BI:IpTyaJ'IBHofI PEaNbHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH

117 Pe3epBHOE Bpems 1

118 PesepBHOE Bpems 1

119 Pe3epBHOE Bpems 1

120 PeszepBHOe Bpemst 1

121 Pe3epBHOE Bpems 1

122 PeszepBHOe Bpemst 1

123 PeszepBHOe Bpemst 1

124 Pe3epBHOE Bpems 1




125 PesepBHOe BpeMs 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOe BpeMs 1
129 Pe3epBHOE BpeMs 1
130 PesepBHOe BpeMs 1
131 Pe3epBHOE BpeMs 1
132 PesepBHOe BpeMs 1
133 Pe3sepBHOE BpeMs 1
134 PesepBHOE Bpems 1
135 Pe3sepBHOE BpeMs 1
136 PesepBHOe BpeMs 1
OBLLEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME
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