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IHOACHHUTEJIbHAS 3AIINCKA

IIporpamMma no mH(popMaTuKe (yriIyOIE€HHBII YpOBEHb) Ha YPOBHE CpeIHEro oOIIero odpa3oBaHHS
pa3paboTaHa Ha OCHOBe TpeOOBaHHII K pe3yabTaTaM OCBOCHHS OCHOBHOI 00pa30BaTEeIbHON IIPOrpaMMBbI
cpemHero ooOmero oOpasoBaHus, mpeiacraBieHHBIX B OI'OC COO, a Ttakke (enepanpHoil padoueit
IIPOrpaMMBbI BOCITUTAHUSI.

IIporpaMma mo nH(pOpMaTHKe JaET MpeICTaBIeHIe O IeIIX, 00mIelt cTpaTeriy 00ydeHNs, BOCITUTaHs
U pa3BUTHS OOyJaronmxcs cpeicTBaMu ydeOHoro mpenMmera «MHdopMaTuka» Ha yriayOJ€HHOM YpOBHE,
yCTaHABIHUBaeT 00s3aTelbHOE IPEJIMETHOE COJepXkKaHHe, NPeIlycMaTpUBAaeT €ro CTPYKTYpHpOBaHHE IIO
pazzenaM H TeMaM Kypca, OIpeZelsieT paclpe/ielieHne ero o Kiaccam (rogaM U3y4eHus), Ja€T MpUMepHOe
pacmpesielieHle y4eOHBIX 9acoB IO TeMATHYECKHM pa3jielaM Kypca H PEeKOMEHIyeMyHo (IIpHMEpHYIO)
MOCTIEI0BATEIbHOCTh HX H3YYEHHS C Y4ETOM MEXKIIPEJIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKU
y4eOHOTO Mpoliecca, BO3PaCTHBIX 0COOEHHOCTEN 00yJaroNHXCs.

[Iporpamma mo wuHGOpPMATHKE OINpenenseT KOTHYECTBEHHbIE U KaueCTBEHHbIE XapaKTePUCTHKU
y4eOHOro MaTepHaia JUIsl KaJI0oTo rojja H3y4eHus, B TOM YHUCIIe JUISL COAEep KATEIbHOI0 HallOJTHEHUS pa3HOrO
BHJa KOHTPOJIA (IPOMEKYTOYHOH aTTeCTAIlH OOYYaoIINXCs, BCEPOCCHIICKHX IIPOBEPOUHBIX padoT,
rOCyAapCTBEHHOII HTOroBOIl arTecTariu ). [IporpaMmMa o nHbopMaTHKe SBISETCS OCHOBOIL ISl COCTABICHIS
aBTOPCKHX y4eOHBIX IPOTpaMM U y4eOHHUKOB, IIOYPOYHOT O IJIAHHPOBAHUS Kypca YIUTEIEM.

Hudopmatika B cpeiHeM o01IeM 00pa30BaHHU OTpaKaeT:

CYIIHOCTh HMH(OPMATUKH KaK HAaYYHOI JUCHHUIUINHBI, H3YJaloNel 3aKOHOMEPHOCTH IpPOTEeKaHHS U
BO3MOKHOCTH aBTOMAaTH3AIIHH HH(GOPMAITHOHHBIX MIPOIIECCOB B pa3IMIHBIX CHCTEMAX;

OCHOBHBIE 00JacTH TpHMeHeHHs HH()OPMATHKH, Ipexae Bcero HH(OpMAIMOHHBIE TEXHOJIOTHH,
yIIpaBJIeHHE H COIHATIBHYIO chepy;

MEKIUCITHIUTHHAPHBIN XapakTep HHPOPMATHKH U HHYOPMAITHOHHOI e TeTbHOCTH.

Kypc nnbOpMaTHKH IS YPOBHS CpeIHEro o0IIero oOpa3oBaHUS SBISETCS 3aBEpHIAIOIINM STalloM
HEeNpephIBHON  IMOJTOTOBKH  OOyJaromumxcss B  00OJdacTH  HHPOpPMATHKH U HH(POPMAIHOHHO-
KOMMYHUKAIIOHHBIX TEXHOJOTUI, ONMHpaeTcs Ha cojepKaHHe Kypca HH()OPMATHKH YPOBHS OCHOBHOTO
obmero o0pa3oBaHHS U OIBIT IIOCTOSHHOTO IIPUMEHEHHS HH(OPMAIIHOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHUII, Ja€T TeOPETUIECKOE OCMBICIECHIE, HHTEPIPETAIHIO U 0000IIeHHE YTOTO OIIBITA.

PesynpTaThl yriayOoa€HHOTO YpOBHS H3ydeHHs yueOHoro mpeaMeTa «IH(opMaTHKa» OpHEHTHPOBAHBI
Ha TIOJydeHHe KOMIIETeHTHOCTeH Uil IociIenyromeil mpogecCHOHAIbHON IesSTeIbHOCTH KaK B paMKax
JTAaHHOII IIpeIMETHOII 00J1acTH, TaK U B CMEKHBIX ¢ Hell 001acTax. OHH BKIIOYAIOT B ceOs:

OBJa/IeHNE KIIF0YEBBIMHU MIOHATHSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs IIpeIMeTHas
o0acTh, paclo3HaBaHHE COOTBETICTBYIOIIMX UM TPU3HAKOB U  B3aUMOCBA3€H, CIIOCOOHOCTH
J€MOHCTPHPOBATh pa3IHMYHbIE MTOAXO0bl K N3YUSHHIO SBJICHHII, XapaKTepHBIX JUISL U3ydaeMoil IpeaMeTHOMH
o0JacTu;

YMEHHE pelaTh THIOBbIE IMPAaKTHUECKUE U TEOPETHUYECKHE 3aJaul, XapaKTepHbIe I HCIIO0Ib30BaHIS
METOJO0B U HHCTPYMEHTapHs JaHHOII IpeIMETHOI 001acTu;

HaJIM4He MpeACTaBICHHII O JaHHOH IpeJMEeTHON 00JacTH KakK IEeJIOCTHOH TeOpHUH (COBOKYIHOCTH
TEOpHIil), OCHOBHBIX CBS35AX CO CMEKHBIMU 001aCTIMI 3HAHMUII.

B pamkax yriyOn€HHOTO YpOBHS H3ydeHHS HH(POPMATHKH oOecrednBaeTcs IlelleHarpaBIeHHas
IIOATOTOBKA OOYYJAIONMXCS K TPOAOIKEHHIO 00pa3oBaHUS B OpTraHU3AIMAX IPo(dhecCHOHATBHOTO
00pa3oBaHUs MO CIEIHATBHOCTSAM, HEIIOCPEACTBEHHO CBSI3aHHBIM C IIH(POBBIMH TEXHOJIOTHSAMHU, TAKUM Kak
IIpOTpaMMHasl HHKeHepHus, HHPOpMaIMOHHAas 0€30IMacHOCTh, HH(POPMAITMOHHBIE CHCTEMBbI U TE€XHOJIOTHH,
MOOHIbHBIE CHCTEMBI U CETH, OOJBIINE JaHHBIE U MAlIITHHOE 00y4eHUe, IIPOMBIIUICHHBIN HHTEPHET Belllel,
HCKYCCTBEHHBII HHTEJUIEKT, TEXHOJOTHH OeCIIPOBOJIHOI CBS3H, pOOOTOTEXHHKA, KBAHTOBBIE TEXHOJIOTHUH,
CHCTEMBI PaCIpeeI€EHHOTO peecTpa, TEXHOIOTHH BUPTYaJIbHOI U JOIOTHEHHON pealbHOCTEN.

OcHOBHas 1eab m3ydeHus yuebHoro mpeamMeta «H(popMaTiKay Ha yrIIyOJIEHHOM YPOBHE CpeIHETro
obmero obOpa3oBaHHS — o0ecreyeHHe JaJbHEHIIEro pa3BUTHS UHGOPMAIIMOHHBIX KOMIIETEHIHI
00ydJaromnerocs, €ro TOTOBHOCTH K JKH3HH B YCIOBHSAX pa3BHBAIONIErocs HHGOPMAIHOHHOTO OOIIeCTBa U
BO3pacTaromieil KOHKYpeHIIMH Ha phIHKe Tpyaa. B cBs3u ¢ 3TuM m3ydenne nHdopmatuku B 10-11 kmaccax
JOTKHO 00€CIIeUNTh:

copMHPOBAaHHOCTH MHPOBO33PEHHS, OCHOBAaHHOTO Ha IIOHHMAaHHH pOIH  HH(OPMATHKH,
HH(POPMAITHOHHBIX U KOMM YHHKAITHOHHBIX TeXHOJIOTHIl B COBPEMEHHOM OOIIECTBE;

cpopMHPOBAHHOCTH OCHOB JIOTHYECKOTO H AT OPUTMHYECKOTO MBIIUICHHUS;



copMIpPOBaHHOCTh YMEHHUI pa3IudaTh (paKThl H OLIEHKHU, CPAaBHHBATH OIIEHOYHbIE BBIBOJIBI, BUIETh HX
CBSI3b C KpUTEPUSAMH OI[EHHBAHUS U CBSA3b KPUTEPUEB C ONpe/IeIEHHOI CHCTEMO IEHHOCTEI, IPOBEPSATh Ha
JIOCTOBEPHOCTh U 000011aTh HH(POPMAIHIO;

copMIpPOBaHHOCTH MPEJICTaBICHUI O BAMSHUN HHGOPMAIHOHHBIX TEXHOJIOTHil Ha KI3Hb YeJIOBEKa B
oOmiecTBe, MOHHNMAHHE COLHAIBHOTO, SKOHOMUYECKOTO, IMOJIUTHYECKOTO, KYJIBTYPHOIO, FOPHIHYECKOTO,
IPUPOJHOTO, 3PTOHOMUYECKOTO, MEIUIIMHCKOTO U (DH3HOJIOTHYECKOr0 KOHTEKCTOB HH(OPMAITHOHHBIX
TEXHOJIOTHIA;

IOPUHATHE TIPaBOBBIX M OTHYECKHX acCIeKTOB HH(OPMAIMOHHBIX TEXHOJIOTHil, OCO3HaHHE
OTBETCTBEHHOCTH JIIOJIel, BOBJICYEHHBIX B CO3JJaHHE U HCIIOJh30BaHHE HH(POPMAIIHOHHBIX CHCTEM,
pacmpocTpaHeHe HH)OpMaIluH;

CO3/IaHHe YCJIOBHUIl JJIS pa3BUTHS HABBIKOB Yy4eOHOI, IIPOEKTHOI, Hay4HO-HCCIEI0BAaTeIbCKON H
TBOPYECKOII IeITeIbHOCTH, MOTHBALIUH 00YJaIONIXCS K CAaMOPA3BUTHIO.

B cozpepskanmu yae6HOro npeaMeta «HbOpMaTHKa» BBIAEISIOTCS YeThIpe TeMaTHUECKIX pa3zena.

Paznen «I{udpoBass rpaMOTHOCTH)» IIOCBSIIEH BOIIPOCAM YCTPOICTBA KOMIIBIOTEPOB U JPYTUX
3JIEMEHTOB IIU(PPOBOTO OKPYKEHHS, BKIII0Uas KOMIIBIOTEPHBIE CETH, HCIIOJIh30BAHUIO CPEJICTB OTIePaITHOHH O
cHcTeMsl, paboTe B ceTH HHTepHeT U HCITOIb30BaHUIO HHTEPHET-CEPBICOB, HH( OPMAITHOHHOI 0€3011aCHOCTH.

Paznen «Teopermyeckne OCHOBbI HHPOPMATHKW» BKIOYaeT B ce0s IOHATHIHHBII ammapaT
HHPOPMATHKH, BOIPOCH KOJHUPOBAHHS HH(OPMALIUH, H3MEPEeHHS HH(POPMAIOHHOTO 00BEMa JJaHHBIX,
OCHOBBI aTe0phI JTOTHKH U KOMIIBIOTEPHOT' O MOJIETUPOBAHHUSL.

Pazen «AJAropuTMbl H NpPOrpaMMHPOBAHHe» HaNpaBIeH HAa pa3BUTHE aITOPUTMHYECKOrO
MBIIUIEHUS, pa3pabdoTKy aJrOpPUTMOB H OIEHKY HX CIOKHOCTH, ()OPMHPOBAHHE HAaBBIKOB peaTH3aIlUH
IIporpaMM Ha S3bIKaxX IMPOTPaMMHUpPOBAHIS BRICOKOTO YPOBHS.

Paznen «H(popMAaNMOHHBIE TEXHOJIOTHH» IIOCBAIIEH BOIPOCAM IPHUMEHEHHS HH(OpMAIMOHHBIX
TEXHOJIOTHUII, peal30BaHHbIX B IPHKIAAHBIX IPOTPaMMHBIX MPOAYKTaX M HHTEPHET-CEpPBHCAaX, B TOM YHCIIE
B 3a/1a49ax aHAJIN3a JaHHBIX, HCIIOJIb30BAHHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TaOIHII A1 peIIeHIs IPHUKJIaIHBIX
3ajad.

B mpuBenéHHOM Janee cojuepxkaHuu ydeOHOro mpeamera «IH(popMmaTuka» KYpCHBOM BBIIEIEHBI
JIOTIOJIHUTEIbHBIE TEMBI, KOTOpble HE BXOAAT B 0053aTeIbHYIO IPOrpaMMy OOy4YeHHS, HO MOIYT OBITh
IIPEJUIOKEHBI JUIS H3YyIeHUSI OT/IeIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00yJarOIIHMCSL.

VrayOn€éHHBIN ypOoBEeHh H3ydeHHS HHGOPMATHKH PEKOMEHAYeTCS U1 TeXHOJIOTHYECKOTO IpOQIIs,
OPHEHTHPOBAHHOTO HAa MHKEHEPHYI0 U HH(POPMAIIHOHHYIO chepbl IeSTeIbHOCTH. YTIyOIE€HHbIH YPOBEHb
n3ydeHus HH(OPMaTHKU 00ecIieunBaeT: MOArOTOBKY 00 yJaloNINXcs, OPHEHTHPOBAHHBIX Ha CIIEIIHAIBHOCTH
B 00jacTH MH(GOPMAIHOHHBIX TEXHOJIOTHUH W HHKEHEepHbIe CIIEI[HATbHOCTH, yJacTHe B IPOEKTHOH H
HCCIIe/IOBAaTEIbCKON  JIEATEIbHOCTH, CBA3aHHOH C  COBPEMEHHBIMH  HAlpaBICHUSAMH  OTpaciu
HH()OPMAITHOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHI, MOATOTOBKY K YYacTHIO B OMMMIMAZaX M cjade
EnmHOro rocynapcTBeHHOro SK3aMeHa 1o HH(OopMaTHKe.

ITocnenoBaTenbHOCTh H3YUEHHS T€M B IIpeJiesiaX OJHOTrO roja oOydeHHs MOKeT ObITh H3MEHEHa I10
YCMOTPEHHIO YUUTEIS IIPH IOATOTOBKE pabodeil MporpaMMbl U IOYPOYIHOTO IIJTAHUPOBAHHSL.

OO1ee YUCI0 YacoB, pEKOMEHIOBAHHBIX JUII H3ydeHHs HHpopMaTuku — 272 gaca: B 10 xracce — 136
gacoB (4 gaca B HeJiemo), B 11 ki1acce — 136 gacoB (4 yaca B HEJIEIO).



COJIEPZKAHHUE OBYUYEHUA

10 KJIACC

Iludgposasi rpaMOTHOCTH

TpeOoBaHus TeXHHKH O€30MAaCHOCTH U THUTHEHBI IpH paboTe C KOMIBIOTEPaMH H JIPYTHMH
KOMITOHEHTaMH IH(POBOTO OKPYKEHHUS.

[IpunIpmbel  paboOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTeM. Apxurtekrypa ¢on Heifimana.
ABTOMAaTH4eCKOE BBIIIOJIHEHHE IPOrpaMMsl IporeccopoM. OnepaTuBHasl, IIOCTOSHHAS M JOITOBpEMEHHAs
nmaMaTh. OOMeH JaHHBIMH ¢ IOMOIIBIO MIHH. KOHTpoUIephl BHENTHUX yCTPOiicTB. IIpsaMoit JOCTYI K TaMATH.

OCHOBHBIE TEHJICHIIUH pa3BUTHS KOMIIBIOTEPHBIX TeXHosIoruil. IlapamienbHble BBIYHCICHHS.
MHorormponeccopHble cucTeMbl. CylepKoMIIbIOTEpHl. Pacmpenen€HHble BBIYHCIHTEIBHBIE CHCTEMBI U
obOpaborka OoapmIMX JaHHBIX. MoOOWIbHBIE NU(POBBIE YCTPONCTBA M HX POJIb B KOMMYHHKAITHAX.
Bcetpoennsle KoMIIbIOTEphl. MUKPOKOHTpOILIIEpEl. POOOTH3HpOBaHHBIE IPOH3BO/CTBA.

[IporpammHOe oOecredeHne KOMIIBIOTEPOB H KOMIIBIOTEPHBIX CHCTEM. BHIBI NPOrpaMMHOIO
obecriedeHHss U HX Ha3HadeHHe. OCOOEHHOCTH IPOrpaMMHOIO oOecledeHHs MOOHUIBHBIX YCTpOIICTB.
[TapamiensHOoe mporpammupoBanue. CHCTeMHOe IporpaMMHoOe obecredeHne. OIepaliOHHbIE CHCTEMBI.
V1uwmurel. JlpaiiBepb! ycTpoiicTB. HCTALIANNS U AIeHHCTAUISIIUA IIPOrpaMMHOT0 00ecTIedeH s

@ait1oBble cHCTEMBI. [I[pHHIMIBI pa3MelIeHns U HMeHOBaHUS (ailioB B JOJTOBPEMEHHON IaMSTH.
[1TaG10HB! JUTS OIICAHHS TPy (ailToB.

IIporpammHOe obecriedenne. JINIeH3npoBaHNe MPOrPaMMHOT0 obecTiedeHUs U IMH(POBBIX PecypcoB.
IIponpuerapHoe u cBoOOJHOEe MporpamMmHOe oOecnedeHne. Kommepdeckoe M HEKOMMepYeCKOe
HCIOJIb30BaHUE IIPOTPAMMHOT0 obecreueHns U IMU(POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABINBaeMast
3aKOHOJaTeabCTBOM Poccuiickoii @enepamuu 3a HENpaBOMEPHOE HCIOJIB30BAaHHE IIPOrPaMMHOIO
obecrieueHHs 1 MI(PPOBBIX PECYPCOB.

IIpyHIMIBI OCTPOEHHS U ammapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeil. CeTeBble IMPOTOKOJIBI.
Cetp UnTepuet. Anpecarus B cetu HTepHeT. [IpoTokonsl cteka TCP/IP. CuctemMa JOMEHHBIX UMEH.

Paznenenue IP-cetu Ha mojceTH ¢ IOMOIIBIO Macok mojcereil. CeTeBoe aJIMUHHCTPUPOBAHUE.
ITorydyeHne JaHHBIX O CETEBBIX HAcTpolikax KoMmibloTepa. IIpoBepka Haaudus CBSI3U C y3JI0M CETH.
OmnpezeneHne MapuIpyTa JABUKEHUS TAKETOB.

Bunsr pestenbHocTH B cetn IHTepHeT. CepBuchl IHTepHeTa. I'eomH(pOpMaIlIOHHbIE CHCTEMBI.
I'eomoKaIMOHHBIE CEPBUCHI PEAIBHOT0 BpeMEHH (HaIlpHMep, JIOKAIUsI MOOIIBHBIX Tele(hOHOB, OlpeieeHue
3arpyKEeHHOCTH aBTOMAarucIpaieil), HHTepHET-TOProBisl, OpoHNpOBaHUE OWIETOB U TOCTHHUIL.

I'ocynapcTBeHHBIE AEKTPOHHBIE CEPBUCHI H yCIyTU. CoIaabHble CETH — OpTaHH3aIMH s KOJIJIEKTHBHOT O
B3aUMOJICIICTBISL M oOMeHa JaHHBIMU. CeTeBOH JTHKET: IIpaBHJa IIOBEACHUS B KHOEpPIIPOCTPAHCTBE.
[Ipo6aemMa MOUTHHHOCTH MOTYYeHHO HHpopMarmn. OTKphITbIe 00pa30BaTeIbHbIE PECYPCHL.

TexHOreHHBIE W SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJB30BaHHEM HH(MOPMAIIIOHHO-
KOMMYHUKAITHOHHBIX TeXHoyormii. OOnme mpoGiaeMbl 3amIUThl HHGOPMAIMH U HH(OPMAIIHOHHOM
OesomacHocTH. CpexcTBa 3ammuThl  HHGOpPMAIMH B KOMIBIOTEpPaX, KOMIIBIOTEPHBIX CETIX U
aBTOMATH3UPOBAHHBIX HH(POPMAIMOHHBIX cucTeMaX. IIpaBoBoe oOecmeueHne HHG(OPMAIHOHHOM
0€30I1aCHOCTH.

[IpenoTBpameHne HECAHKIIMOHHPOBAHHOTO JOCTYMa K JIMYHON KOHOHISHIHAIbHON HH(MOpPMAIIIH,
XpaHsIIelics Ha IepCOHATbHOM KOMIIBIOTEpE, MOOIIBHBIX YCTPOICTBaX. BpeIoHOCHOE MporpaMMHOE
obecriedeHne U CIocoObl OOppOBI ¢ HUM. AHTHBUPYCHBIE IIporpaMMbl. OpraHu3amis JHYHOIO apXHBa
nHpopMmarm. PesepBHoe KomupoBaHue. [TapoibHas 3anmTa apXusa.

[IudpoBanne gaHHBIX. CHMMETpHUYHBIE U HecHMMeTpuuHble mudpsl. IIudpsl mpocToii 3aMeHsI.
Mudp Hezaps. Hudp Bmwkenepa. Anropurm mmdposanus RSA.

Teopernyeckne oCHOBbI HHPOPMATHKH

Hudopmarnis, JaHHbIe U 3HaHUS. TH(GOpMaIOHHbIe IPOIeCcChl B IPHPOJIe, TEXHUKE 1 00IIecTBe.

HenpepbiBHBIE U TUCKPETHBIE BETHYUHBI U cHTHaIBI. HeoO0X0MMOCTh CKpeTH3aui HHGOPMAIIH,
MpeHa3HaYeHHOI U XpaHEeHUs, lepead U 00paboTKH B IH(POBBIX CHCTEMaX.

JIBou4yHOe KoJaMpOBaHHE. PaBHOMEpHbIE U HEpaBHOMEpHBIE KOJbL J[eKoaHpoBaHHE COOOIIECHMII,
3alIHCAHHBIX C IOMOIIBI0 HEPaBHOMEPHBIX KoJ0B. YcioBue Mano. [TocTpoeHne 0JHO3HAYHO IEKOAUPYEMBIX
KOJIOB C IIOMOIIBIO JiepeBa. EMIHUIBI H3MepeHus KoandecTBa HHpopMarmu. AdaBUTHBIH TOAX0 K OIIEHKE
KOJIN4YecTBa HH(OpMAIIHH.



CucteMbl cuncieHus. Pa3B€pHyTas 3amuch LEIBIX M JPOOHBIX YHCEI B IO3HIIHOHHOI CHCTEMe
cunciaeHns. CBOICTBa MO3UIIHOHHOM 3alIUCH YHCIa: KOJHYECTBO (P B 3aIiCH, TPU3HAK JASTUMOCTH YHCIa
Ha OCHOBAHHE CHCTEMBI CUHCICHUS. AJITOPUTM IepeBo/ia I[eI0T0 dHciIa u3 P-UdHOIl CHCTEMBI CUHCIEHHS B
JNECSITUYHYIO. AJITOPUTM IIepeBoia KOHeUHOH P-H4HOI JpoOu B JECATHYHYIO. AJTOPUTM II€pPeBOJa IEI0r0
9HUCIa U3 AeCITHYHOI CHCTEeMBI cunciaeHnsd B P-udanyro. [lepeBojl KOHEUHOM AeCATUIHON qpodH B P-maHyI0.
JIBouuHas, BOCBMEpHYHAas U IIECTHAJAIAaTepHYHas CHCTEMBl CUHCICHHS, CBS3b MEKIY HIMH.
Apudpmerndeckne oneparuu B MO3UIIHMOHHBIX CHCTeMaX CUHClIeHHs. TpoudHas ypaBHOBEIIEHHas CHCTeMa
CUHCIIEHHUS. J[BOMIHO-/IecITHYHAS CHCTEMAa CUHCICHHUS.

KommpoBanue tekctoB. KomupoBka ASCII. OpnoOaiitHele koaupoBku. Ctanmapt UNICODE.
Komuposka UTF-8. Onpenenenne nHGOpMaIIoHHOro 00béMa TEKCTOBBIX COOOIIEHHII.

KomupoBanne wu3oOpaxenmii. OreHka HHGOPMAMOHHOTO 00bEMa TpaduUUYecKHX MaHHBIX IIpH
3aJJaHHBIX pa3pelleHHH H [IyOHHe KOAMpPOBaHHA IBeTa. [[BeToBble Mojenu. BeKTopHOe KOAHpOBAaHHE.
@opwmartsl rpadraeckux ¢aittoB. TpéxmepHas rpaduka. OpakTaapHas rpaduka.

Komnposanue 3Byka. OneHka HHGOPMAIHOHHOTO 00béMa 3BYKOBBIX JIAaHHBIX MPU 3aJlaHHBIX YacTOTE
JTUCKPETU3alNH U pa3psiIHOCTU KOJAUPOBAHHSL.

Anre6pa noruku. IToHsTHE BBICKa3bIBaHHSA. BbIcKa3piBaTelnbHbIE (OpMBI (Ipeaukarsl). KBaHTOpHI
CYIIECTBOBAHHS U BCEOOIHOCTH.

Jlormueckue omepanuu. Tabmmuel ucTHHHOCTH. Jlormdeckue BhlpaxeHHs. JIormdeckme TOXKIIECTBA.
JloKa3aTenbCcTBO JIOTHYECKUX TOK/IECTB C IOMOIIBIO TaOIUI] HCTHHHOCTHU. JIorndecKue onepaly 1 olepain
HaJl MHOKECTBAMU.

3aKoHBI aIreOphl JOTUKU. DKBHBAJICHTHBIE IPeoOpa30BaHUS JIOTHYECKHUX BbIpaxkeHHil. Jlormdeckue
YpaBHEHHS U CHCTEMbl yPaBHEHHII.

Jlorudeckne (yHKIMH. 3aBHCHMOCTh KOJMYECTBAa BO3MOJKHBIX JOTHMIECKHX (PYHKIHI OT KOJINYECTBa
aprymMeHToB. [10JHBIE CHCTEMBI TOTHYEeCKUX () YHKITHIA.

Kanonnaeckue GopMbl Tormdeckux BbipakeHHil. CoBepIIeHHbIe AH3bIOHKTHBHBIE I KOHBIOHKTHBHBIE
HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX TIOCTPOEHHS 0 Ta0.IHIle HCTHHHOCTH.

Jlormueckue 37I€MEHTHl B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop. MHOropa3psaHbIil CyMMaTop.
ITocTpoeHne cxeM Ha JIOTHIECKUX 3JI€MEHTax I10 33JaHHOMY JIOTHYECKOMY BBIPaKEHHIO. 3alHCh TOTHYECKOTO
BBIPA)KEHUS 110 JIOTHIECKOI CXeMe.

IIpencraBieHne IEIbIX 4YHCEl B MaMATH KoMmbpioTepa. OrpaHHYeHHOCTh JHala30Ha 4YHCelI IpH
OTpaHHYEHNH KOoIHdecTBa paspsioB. IlepenonHenne pa3psaaHoil ceTKH. be33HakoBble U 3HAKOBBIE JIaHHBIE.
3HAKOBBII OUT. /[BOMYHBII IOTIOTHUTEIBHBIN KO/l OTPULIATEIbHBIX JUCE.

IToOutoBble morumdeckue omeparuu. Jlormdeckuii, apuHpMeTHIeCKHI W IMKINYECKHI CIBHUTH.
[IIn¢poBanie ¢ TOMOIIBIO ITOOUTOBOM ONepaii «HcKIodaromniee .

IIpencTaBieHne BEMIECTBEHHBIX YHCEI B IMAMITH KOMIIbIOTEpa. 3Hadamlas 49acTh U MOPAJOK YHCIA.
Jluama3oH 3Ha4YeHHil BeIIECTBEHHBIX uucen. IIpoOreMbl XpaHEHHS BEIIECTBEHHBIX HYHCEI, CBS3aHHBIE C
OTpaHHYEHHEM KOJIMYeCTBA pa3psioB. BhIMOIHEHHE omepalnil ¢ BENIECTBEHHBIMH YHCIaMH, HAKOIUICHHE
OIIMOOK MPU BEITHCICHUAX.

AJropuT™MbI H IPOrpaMMHPOBaHHE

OmnpezneneHue BO3MOXKHBIX — Pe3ylIbTaTOB  pabOThl  MPOCTEHININX  AJTOPHTIMOB  YIpPaBICHUS
HCIIOJHUTESIMH U BEIYHCITUTEIbHBIX AITOPUTMOB. Ollpe/ieleHne HCXO0IHBIX JaHHBIX, IPH KOTOPBIX aITOPHTM
MOJKET JJaTh TpeOyeMBlil pe3yJIbTarT.

OTambl pelleHus 3aJad Ha KoMIbloTepe. IHCTIpyMeHTalbHbIE CpeACTBA: TPAHCISATOP, OTJIAIUUK,
poGIIHPOBIIMK. KOMIMIISAINS 1 HHTEpIIpeTalis IporpaMM. BUpTyaipHble MallliHbIL.

HuTerpupoBaHHas cpesia pa3paboTki. MeToapl 0TJIaiKH porpamMm. Vcoab30BaHNe TPaCCHPOBOYHBIX
Tabymi. OTi1a04uHblil BeIBOA. [lomaroBoe BHITIOIHEHHE TporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUEHHUIT
II€pEMEHHBIX.

S3pik mporpamMupoBanus (Python, Java, C++, C#). Tums! JaHHBIX: [IEJIOYHCIIEHHBIE, BEIIECTBEHHbIE,
CHMBOJIbHBIE, JIorndyeckue. BetBinenus. Cnoxnaple ycioBus. [{UKIbI ¢ yciaoBueM. [{UKIBI 110 mepeMeHHOII.
B3anMo3zaMeHSeMOCTh  pa3IHYHBIX BHAOB IHKIOB. IHBapmanT I1mikiaa. CocTaBleHHe IHKIA C
HCIIOJIb30BaHUEM 3apaHee ONpe/IeIEHHOr0 HHBApHAHTa IIHKJIA.

JlokymeHTHpoBaHIe IporpaMM. Hcmop3oBaHne KoMMeHTapueB. [1oAroToBKa onucanus IporpaMMBbl 1
HHCTPYKITHH JJIS II0Th30BaTEISL.



AnroputMbl 00pabOTKH HATypabHBIX YHCEN, 3alHCAHHBIX B IO3UIIMOHHBIX CHCTEMaX CYHCICHUS:
pa30OneHne 3amicu Yicia Ha OTAeIbHbIe U PhI, HAX0KISHNE CYMMBI H IIPOU3BEACHIS U P, HAXOKICHUE
MaKCHMAaJIbHOH (MHHUMAJIbHOM) MU(PHL.

HaxoxieHne BcexX IPOCTHIX HHCel B 3aJaHHOM JHama3zoHe. IIpenctaBineHne dmciaa B BuJe Habopa
IIPOCTBIX COMHOKUTENEH. ATOPHTM OBICTPOr0 BO3BEICHUS B CTEIICHb.

O0paboTKa JJaHHBIX, XpaHANIXCS B (aitax. TekcToBble U JIBOMYHBIE (hailipl. DailIoBble IepeMeHHbIE
(daitmoBbre ykazatemn). UteHue u3 ¢aitia. 3amuce B (aii.

Pazbuenne 3agaun Ha moa3anaun. [Toamporpamme! (poreayps! U ¢pyHKIwH). Pekypcus. PekypcuBHbIe
00beKTh! ((paktansl). PekypcuBHble mporenypbl u ¢yHkimuu. lcrmoap3oBaHHe CTeKa JUIS OpraHH3aIlH
PEKYPCHBHBIX BBI30BOB.

Vcnonp30BaHUEe CTaHAAPTHOI OMOMMOTEKH s3bIKa IporpaMmupoBaHui. llogkmodeHne OHUOIHOTEK
MOJANPOTrpaMM CTOPOHHHX IIPOM3BOANTENEH. MO Iy IbHBII IPUHIIUI OCTPOSHUS IIPOTPaMM.

YucneHHele MeToAbl. TouyHOe M NPHOMIKEHHOE peleHus 3ajadu. UclIeHHbIe METOIbl PEelIeHHS
YpaBHEHMII: MeTo]l Iepebopa, MeTOJ MOJOBUHHOIO JeleHus. [IpnOmKkEHHOe BBIUUCICHHE JIUH KPHBBIX.
Borucnenne 1miomaaeii (GUIyp ¢ IOMONIBIO YHCISHHBIX METOJOB (METOJ MPSMOYTOJBHHKOB, METOJ
Tpareruii). ITonck MakcuMyma (MHHEMYMa) QYHKITHH OJTHOII ITepeMeHHOIT METO,IOM IOJIOBHHHOTO JIeJIEHHU.

O6paboTKa CHMBOJIBHBIX JIaHHBIX. BCTpoeHHbIe (DYHKIMHH S3bIKa IMPOrpaMMIpPOBAHUS U1 00pabOTKH
CHMBOJIbHBIX CTPOK. AJTOpPUTMBI 00padOTKU CHMBOJIBHBIX CTPOK: IOJCYET KOTUUYECTBA MOSIBICHHI CHMBOJIA
B CTpOKe, pa30ueHNe CTPOKHU Ha CJI0Ba 10 IIPOOeIbHBIM CHMBOJIaM, IIOHUCK ITOACTPOKU BHYTPH JaHHOI CTPOKH,
3aMEHa HalJIeHHOIl TOJCTPOKH Ha IpPYIyl0 CTpoKy. ['eHepamus BceX CIOB B HEKOTOpoM aidaBure,
YJIOBJIETBOPSIONINX 3aJaHHBIM OrpaHHYeHNsIM. [IpeoOpa3zoBaHue Ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBsl U TOC/IEAOBAaTEIBHOCTH YHcel. BprancieHne 000OMEHHBIX XapaKTEpPHCTHK 3JIEMEHTOB
MaccHBa WJIH YHCJIOBOH IIOCIEI0BATEIbHOCTH (CYMMBI, IPOM3BEIEHHS, CPEeJHEro apH(pMeTHIecKoro,
MHHUMAJIBHOTO M MaKCHMAaJbHOIO 3JI€MEHTOB, KOJIHYECTBA 3JIEMEHTOB, YIOBIECTBOPSIONX 33aJaHHOMY
yCI0BHIO). JINHEITHBII TOUCK 3aJaHHOT O 3HAUeHSI B MacCHBE.

CopTupoBKa 0JHOMEpHOTO MaccuBa. IIpocThie METOIBI COPTHPOBKHU (METOJ ITy3bIpbKa, METO BEIOODA,
copTupoBKa BcTaBKamu). COpTHpOBKa CIHSHHEM. BpicTpas copTHpoBKa MaccuBa (arroput™ QuickSort).
JIBOUYHBIII ITOMCK B OTCOPTUPOBAaHHOM MAaCCHBE.

JIByMepHbIE MacCHBBI (MAaTpHIlbl). AJTOPHTMBI 00paOOTKH [BYMEPHBIX MAacCHBOB: 3allOTHEHHE
JBYMEPHOTO YHCIOBOIO MaccHBa IO 3aJlaHHBIM IIpaBIUIaM, IIOMCK 3J€MEHTa B JBYMEPHOM MAacCHBE,
BBIUNC/IEHHE MaKCUMyMa (MHHHMYyMa) H CYMMBI 3JIEMEHTOB JIBYyMEPHOTO MaccCHBa, IIEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa.

HHpopMannoHHBbIE TEXHOJIOTHH

TexcroBsrii mponeccop. PeakTipoBanue u ¢popmatupoBanue. [IpoBepka opdorpadun n rpaMMaTHKH.
CpencTBa IoHCKa U aBTO3aMEHBI B TEKCTOBOM Iporieccope. Mcmonp3oBanue ctivieil. CTpyKTypHpOBaHHBIE
TEKCTOBBle JOKyMeHTHL. CHOCKH, oriaBieHHe. KosuiekTuBHas pabora ¢ JOKyMeHTaMH. IHCTpyMEHTHI
peleH3upOoBaHIs B TEKCTOBBIX Iporeccopax. Obnaunsle cepBuchl. JlenoBas nepemucka. Pedepar. [IpaBmia
IIUTHPOBAHUSA HCTOYHUKOB U oopmiIeHHs Gubdmorpaduaeckux ccbuiok. OdopMmiieHHe CucKa JUTepaTyphl.
3HaKOMCTBO € KOMIIBIOTEpHOIl ~ BEPCTKON TeKCTa. [eXHHYecKHe CpelIcTBa BBOJAa  TEKCTa.
Crieniaan3upoBaHHbIE CPEJICTBA PeJaKTHPOBAHHIS MaTEMAaTHIECKUX TEKCTOB.

Anami3 gaHHBIX. OCHOBHBIE 3aJaud aHaIHM3a JIaHHBIX: IIPOTHO3UpPOBaHHE, KiIaccH(UKaIs,
KIacTepu3alus, aHaln3 OTKJIOHeHHi. IlocienoBaTelpHOCTh peNIeHUS 3ajJad aHalIu3a JaHHBIX: cOop
NEepBUYHBIX JaHHBIX, OYHCTKa M OIleHKa KadecTBa JaHHBIX, BBIOOP H/IIIM IIOCTPOSHHE MOJIENH,
peoOpa3oBaHUe JaHHBIX, BU3yalIH3alls JaHHBIX, HHTEpPIpeTalis pe3yabTaToB. I[porpaMMHbIe cpesicTBa 1
HHTEPHET-CEPBHCHI I 00paboTKU U IpejcTaBlIeHUs JaHHBIX. bonbime naHHble. MannHHOe 00ydeHHe.
HHTe UIeKTyalIbHBII aHAJIN3 JaHHBIX.

AHamu3 JaHHBIX C TIIOMOLIBIO 3JEKTPOHHBIX TaOmuIl. BpIumcieHHe CyMMBI, CpEIHETo
apu(pMeTHIecKoro, HanOoJbIIero (HAHMEHBIIEro) 3HA4YEeHHS JHana3oHa. BprumciaeHune KodhguimeHTta
KOppe/siNU JIBYX pSIOB JaHHBIX. llocTpoeHHe CTOI0YATBIX, IHMHEHYAThIX M KPYTOBBIX JHArpaMM.
IToctpoenne rpadukoB Gpyukimii. I[Tondop THHIN TpeHa, pelleHNe 3a1ad IPOrHO3UPOBAHHS.

UucneHHOe pelleHHne ypaBHEHHII C IOMOIIpI0 Mojabopa mapaMerpa. OnTHUMH3anmus KakK IIOHCK
HAIUTY4IIero pelIeHus B 3aJaHHbIX ycaoBusax. [leneBast GpyHKuus, orpanmdenus. JIokalbHble H IT100aIbHbII
MHHHMYMBI 11eJ1eBoil GyHKIuN. Pemenne 3a1a4 ONTHMHU3AIH € TIOMOIIBIO 3TeKTPOHHBIX TaOIHII.



11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKH

Teoperndeckue MoaX0JAbI K OIEHKE KOJIMYECTBa MH(pOpMAIMHU. 3aKOH aIUTHBHOCTH HH(MOPMAIIHIL
@opwmyna Xaprau. HpopMarus u BepoaTHOCTh. @opmyia IlleHHOHA.

Aroput™BI cxKaTus JaHHBIX. AnroputM RLE. Aimropurm Xaddmana. Anroputm LZW. AropuTMbt
CKaTHS JaHHBIX C MOTEpSMU. YMeHbIIeHHe IIyOHHBI KOJuUpoBaHUS IBeTa. OCHOBHBIE HJIEH aJTOPHTMOB
cxxatusg JPEG, MP3.

CKOpOCTh Ilepelauu JJaHHBIX. 3aBHCHMOCTh BpEMEHH Iepeadn 0T HHPOPMAIIMOHHOTO 00bEMa JaHHBIX
U XapaKTepUCTHK KaHajda CBs3H. [IpHYMHBI BO3HUKHOBEHHS OMIMOOK IpH Iepenade JaHHBIX. Kopbl,
MO3BOJISIIONTHE OOHAPY/KHUBAaTh U HCIPABIATh OIIMOKH, BO3HHKAIOIINE IIPU Iepefade JaHHBIX. PaccTosHue
XsmmuHra. Kopuposanue ¢ noBropeHneM 6uToB. Kopl XaMMHUHTa.

Cuctembl. KOoMITOHEHTBI CHCTeMBI M HX B3amMojeiictBue. CuCTeMHBINH 3] ¢eKkT. YIpaBiaeHHe Kak
HHpOPMAITHOHHEII mporiecc. OOpaTHAS CBS3b.

Monemu u MogempoBanue. 1{enp MmogemipoBans. COOTBETCTBHE MOJIEIN MOAETHPYEMOMY OOBEKTY
WIH TIpoIieccy, el MoaenupoBanms. GopMani3anns IpUKIa HbIX 3a1a4.

[IpencraBineHne pe3yiabTaToOB MOJETHPOBAHUS B BHAE, YAOOHOM M BOCHPUSATUS YEIOBEKOM.
I'paduyeckoe mpejcTaBiIeHNe JaHHBIX (CXeMBbI, TAOIHIBI, TPaUKN).

I'padpr. OcHOBHBIE MoHATHA. Buuel rpado. Omucanune rpagoB ¢ IMOMOIIBIO MaTPHUIl CMEKHOCTH,
BECOBBIX MATpPUII, CIINCKOB CMEKHOCTH. Pelenne alropuTMHIecKiX 3aj1ad, CBI3aHHbBIX C aHATH30M rpadoB
(mocTpoeHHe ONTHMAIBHOIO IIYTH MEeX/y BepIIHNHaMHU rpada, onpejieneHne KOJHJecTBa pa3IHuHbIX ITyTei
MEJK1Y BEpIIIHAMI OPHEHTHPOBAHHOTO AIUKINIECKOro rpaga).

JlepeBbs. bunapHoe nepeBo. JlepeBps momcka. CmocoObl o0xoma jgepeBa. IlpencrtaBieHue
apugMeTHUeCKUX BBIpa)KEHHII B BHJIE JepeBa. [{HCKpPeTHBIE UTPHI JIBYX HTPOKOB C IOJHOH HH(OpMaIueri.
ITocTpoenne nepeBa nepedbopa BapHaHTOB, OIMIICAHNE CTPATErHH UI'PhI B TaOIIIHOI (hopMe. BBINTpHINIHbIE 1
MIPOUTPBILITHBIE MTO3UIIHH. BRIUTPBINTHBIE CTPAaTET HH.

CpencTBa HCKYCCTBEHHOro0 HMHTe/UIeKTa. CepBHCHI MAIIMHHOIO IIEpeBOJa U PacIO3HABaHUS yCTHOMH
peunn. KoruutuBHBIE cepBUCHL. IIeHTHHUKAIUMA M IOHCK H300pakeHWi, pacllo3HaBaHHE JIHII.
CamooOydaronmuecss cucTeMbl. VICKyCCTBEHHBII HHTEVIEKT B KOMIIBIOTEpHBIX Hrpax. lcmonb3oBaHue
METOJ0B HCKYCCTBEHHOI 0 HHTEJUIEKTa B 00yJaromux cucTemMax. lcmonp30BaHue METO10B HCKYCCTBEHHOTO
UHTEeIeKTa B poboToTexHumke. IIHTepHer Bemieil. IlepcrieKTUBBI  pa3BUTHS ~ KOMITBIOTEPHBIX
HHTEIIeKTYyaJIbHBIX cHcTeM. HelipoHHBIe ceTu.

AJropuT™MbI H IPOrpaMMHPOBaHHE

@opmMan3aiys MOHATHS aaropuTMa. Manmna TelopHHTa KaK yHHBepCaJlbHas MOZIEIh BBIYHCICHHIL
Tesuc Yépua—Trropunra.

OrmeHKa CII0KHOCTH BBIYHCIICHHIT. BpeMs paboTsl 1 00bEM HCIIOIB3yeMOIl TaMSTH, HX 3aBHCHMOCTb OT
pa3Mepa HCXOAHBIX JaHHBIX. OIIEHKa AaCHMITOTHYECKOH CIOKHOCTH aJTOpPUTMOB. AJITOPHTMBI
IOJIMHOMUAJIBHOII c10KHOCTH. [TepebopHbIe aropuT™Mel. [IprMeps! pa3MYHbBIX aJr OpUTMOB PEIISHHS OJHOI
3aJja4i, KOTOpbIe HMEIOT Pa3IMIHYIO CIOKHOCTb.

ITouck mpoCTHIX YHCENT B 3aJaHHOM JHala30He ¢ IIOMOIIBIO alTOPUTMA «PeIIeTo DpaTocheHar.

MHoropa3psiiHble IeJIble Yicia, 3a1a9i JIHHHON apH(pMeTHKH.

CrnoBapu (accolMaTHBHBIE MAacCHBBI, OToOpaxkeHus). Xomi-tabmmmpl. I[locTpoeHne andaBHTHO-
JacTOTHOTI'O CJI0Baps UL 3aJJaHHOTO TEKCTa.

Crexu. AHaIN3 MPABIUIBHOCTH CKOOOYHOTO BhIpaKeHUs. Bprumciaenne apudMeTH4ecKoro BhIpakeHHs,
3aIIHCAHHOTO B MMOCTUKCHOI (opMe.

Ouepenn. Vcnonb3oBaHNe odepeIn I BpEMEHHOTO XPaHEHHS JaHHBIX.

Anropurmbl Ha rpadax. ITocTpoeHHe MHHHIMAaTbHOTO OCTOBHOTO JiepeBa B3BEIIEHHOTO CBS3HOTO
HEOpHeHTHpoBaHHOro Trpada. KommdgecTBO pa3aHUHBIX IyTell MeKAYy BepIIMHAMH OPHEHTHPOBAHHOTO
aruKInIeckoro rpada. Aiaropur™ JIeHKCTpHI.

JlepeBbs. Peanm3anus gepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBomdHBIe (OMHapHBIE) J€pEBbSL.
ITocTpoeHne nepeBa Ul 3aJlaHHOTO apU(METHIECKOTO BbIpakeHHS. PeKypcHBHBIE aqrOpHTIMBI 00Xoza
nepeBa. lcronp3oBaHue CTeKa U o4epeIn 11 00Xo/1a iepeBa.

JlmHaMH4ecKoe MporpaMMHpOBaHHE KaK METOJ PEIIeHHS 3aJad C COXpPaHEHHEM IPOMEKYTOYHBIX
pe3yabTaToB. 3aJadd, pellaeMbple C IOMOIIBI0 JHHAMHYECKOTO IIPOrpaMMHPOBAHHS: BBIYHCICHUE
PEKYPCUBHBIX (YHKITHI, TTOACYET KOINIECTBA BApUAHTOB, 33Ul ONITHMH3AIIHIL



ITonste 00 0O0BEKTHO-OPHEHTHPOBAHHOM IIporpaMMupoBaHHH. OOBEKTHI M Kiacchl. CBoiicTBA H
MeTOoBl 00beKTOB. OOBEKTHO-OPHEHTHPOBAaHHBII aHAam3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OPHEHTHPOBAHHOTO MO X0/a. ITHKAICYIAIIs, HacaeI0BaHIe, ITOIUMOp(U3M.

Cpenp! ObIcTpoii pa3paboTku mporpaMM. [IpoekTipoBaHue nHTEepdelica moip3oBartess. cmnonap3oBaHie
TOTOBBIX YIIPaBIIIEMBIX 3JIEMEHTOB JUISI IOCTPOeHHs HHTepdetica.

O0630p A3BIKOB IMporpaMMupoBanus. [IoHATHE 0 MapaurMax MporpaMMHpPOBAHUS.

HHpopMannoHHbIE TEXHOJIOTHH

OTanbl KOMIBIOTEPHO-MaTeEMaTHUECKOTO0 MOJETIPOBAHNA: IIOCTAaHOBKA 3a]1a4yl, pa3padoTKa MOJENH,
TECTHPOBAaHUE MOJEIH, KOMIIBIOTEPHBII SKCIIEPUMEHT, aHAIN3 Pe3yIbTaTOB MOJIEIHPOBAHHSL.

JIucKkpeTH3aIs Ipu MaTeMaTHYeCKOM MOJEINPOBAaHHH HEMPEPBIBHBIX IMpolieccoB. MoennpoBaHue
IOBIDKeHUS. MojempoBanie OHOJOTHYECKHX cHCTeM. MaremaTudeckie MOAETIH B HIKOHOMHKE.
BrrauciuTebHbIe SKCIEPUMEHTHI C MOJISIIMU.

OOpaboTKka pe3y/lIbTaTOB »AKCHEpUMeHTa. MeToJ HauMeHbIINX KBagpaToB. OIleHKa YHCIOBBIX
apaMeTpOB MOJETHPYEeMBIX OOBEKTOB M IIPOIeccOB. BOCCTaHOBIEHHE 3aBUCHMOCTEH IO pe3yiIbTaTaM
IKCIIEPHMEHTA.

BepostHocTtHble Mozemu. Metonsl Monte-Kapno. IuurtamionHoe MojemupoBaHue. CHCTEMBI
MaccoBOTO 00CITYKHBAHUS.

TaGnuanbie (pensduoHHBIe) 0a3bl NaHHBIX. Tabmuia — mpejacTaBiIeHHe CBEASHHIl 00 OJIHOTHITHBIX
oopexTax. Iloime, 3amuce. Kimod tabmumel. PaboTa ¢ roToBoil 0a30il JMaHHBIX. 3aIloJIHEHHE 0a3hbl JaHHBIX.
ITouck, copTHpoBKa U (IIbTpAIUs JaHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3alpoChl ¢ MapaMeTpaMu.
BrruciisieMsie 0 B 3apocax.

Mmuorotabmrdaable 0a3bl JTaHHBIX. THUIIBI cBs3eil Mexay TaOimumaMmu. BHemmHuil kmod. IlenocTHOCT
©a3bl JaHHBIX. 3aMIPOCHl K MHOTOTa0INYHBIM 0a3aM JaHHBIX.

HuTepHeT-niprioxkeHus. IToHsaTHE 0 cepBEpHOI U KIHMEHTCKOM YacTX caiTa. TeXHOIOTHS «KIHEHT —
cepBep», €€ MOCTOMHCTBA M HemocTaTKU. OcHOBHI A3bika HTML u kackamubix Tabmur ctwieii (CSS).
Cuenapun Ha s13b1ke JavaScript. @opMBbI Ha BeO-CTpaHHUIIE.

PasmeneHne BeO-caiiToB. Y ciIyra XoCcTHHTa. 3arpy3Ka (ailJioB Ha CaiiT.

BBo1 1300pakeHHI ¢ NCIOIb30BaHUEM Pa3IMUHBIX IH(POBHIX YCTPOICTB (IU(POBBIX (hoTOATapaToB
U MHKpPOCKOIIOB, BHIEOKaMep, CKaHEpOB H JPYyTrHX ycTpoiicTB). I'padmueckuil pemaktop. Pazpemerue.
KanpupoBanue. lcnpasienne mnepcrnekTuBbl. [ucrorpamMMa. Koppekums ypoBHel, KOPpeKIUS I[BETa.
O0ecrBeunBaHIe BETHBIX H300paxkenuil. Perymb. Pabota ¢ obnactamu. OWIBTPHL.

MHorocnoiinsie n3odpaxenns. TekctoBbie ciou. Macka cimos. Kanansl. CoxpaHeHHe BBIIEICHHOI
obmactu. [ToaroToBKa WITIOCTpAIlHil /U1 BeO-callToB. AHUMUpPOBaHHbBIE H300pakeHUS.

BekropHas rpaduka. [IpumutuBel. I3MeHeH1e MOpsiIKa YIeMEeHTOB. BrIpaBHIBaHUE, paclpeieeHue.
I'pynmupoBka. Kpusbie. @opMaTsl BEKTOPHBIX PHCYHKOB. llcmonp3oBaHHE KOHTYpoB. BekTopuzamus
PacTpOBBIX H300paKeHHUII.

[IpyHIMIBI TOCTPOSHHS U PeJAaKTHPOBAHUSA TPEXMEPHBIX Mojelneil. CeTouHsle Mojemu. MaTtepuaisl.
MoiermpoBaHue HCTOYHUKOB ocBeneHns. Kamepsl. AnnutuBHble TexHoaoruu (3D-mpuntepst). [TonsTue o
BHUPTYaJbHOI PEAIBbHOCTH U JJOTIOIHEHHOH peabHOCTH.



INIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHHUs NPOI'PAMMBI 110 HH®OPMATHKE
(YIVIYBJIEHHBIA YPOBEHB) HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHMUA

JJHHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTh 00YYAIONINXCS PYKOBOICTBOBATHCS
copMHPOBaHHOI BHYTpPEHHEH MO3UIMIEH JIMYHOCTH, CHCTEMOI I[€HHOCTHBIX OpHEHTAlNil, IMO3UTHBHBIX
BHYTPEHHUX YyOeXKJeHHI, COOTBETCTBYIONINX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO O0OIIEecTBa,
pacumpeHne KH3HEHHOrO OIbITa M ONBITa AeATeIbHOCTH B Ipollecce peaan3alliil CpeiICcTBaMU y4eOHOro
IpeaMeTa OCHOBHBIX HAIIpaBICHHII BOCIIUTATEIbHOM JeATEIbHOCTH.

B pesynbprare m3ydeHns HHGOPMATHKH Ha YPOBHE CpPEIHETO OOIIEro oOpa3oBaHHS Y 00YyJarONIETOCS
OyayT chopMUPOBaAHBI CIIEAYIONINE IHIHOCTHBIE Pe3YIbTAThL:

1) rpaRIaHCKOr0 BOCIMTAHHS:

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBakeHHE 3aKOHAa M IPaBOIIOPSJIKA,
COOIIFOJIEHIe OCHOBOITOIATAIONIIX HOPM HH(GOPMAIIHOHHOTO MIpaBa U HHPOPMAITHOHHOI O€30I1acHOCTH;

TOTOBHOCTh IIPOTHBOCTOSATH HCOJIOTHH SKCTpEMU3Ma, HallHOHAII3Ma, KCeHO()OOUH, JUCKPHMIHAITIH
10 COIHAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAITHOHAIBHBIM IIPH3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTpHOTHYeCKOr0 BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIEHHE K HCTOPHYECKOMY HAacIeIUI0, JOCTIKeHUSM Poccun B Hayke, HCKYCCTBE,
TEXHOJIOTUAX, IOHNMaHHe 3Ha9eHUs HH(OPMAaTHKH KaK HayKH B JKI3HH COBPEMEHHOTO 00IIECTBa;

3) AYXOBHO-HPABCTBEeHHOI'0 BOCIIHTAHMSI:

cOpMHPOBaHHOCTh HPABCTBEHHOT O CO3HAHIS, STHIECKOT O IIOBEICHHUS;

CIIOCOOHOCTBH OI€HHBATh CUTYAIIHIO H IPHHIMATh OCO3HAHHBIE PENIeHIs, OPUEHTUPYSACh Ha MOpaIbHO-
HpaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4Hcle B ceTu IHTepHET;

4) 3¢cTeTHYeCKOr0 BOCIIHTAHHUS :

ICTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYas 3CTETHKY HAYYHOTO U TEXHHYECKOI O TBOPYECTBA;

CIIOCOOHOCTh BOCIIPHHHMATh pa3IHdHble BHABI MCKYcCTBa, B TOM 4IHCJI€ OCHOBAaHHOTO Ha
HCIIOJIh30BaHUU HH()OPMAITHOHHBIX TEXHOJIOTHIL;

S) pu3Hveckoro BOCIUTAHHS:

cOopMHPOBAaHHOCTH 3I0POBOTO U Oe30MacHOro odpas3a KH3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO, B TOM HHcIe 3a CUY€T coOmojaeHus TpeOoBaHUII O€30MacHOl HKCIUIyaTalllH CpeJICTB
HH(POPMAITHOHHBIX H KOMM YHUKAIIMOHHBIX TEXHOJIOTHIT;

6) TPY10BOI0 BOCIIHTAHHSI:

TOTOBHOCTh K AKTHUBHOH J€ATEIBHOCTH TEXHOJOIMYECKOHl M COIHAJIbHONH HaIllpaBIE€HHOCTH,
CIIOCOOHOCTh HHHIIHHPOBATh, INITAHHPOBATh H CAMOCTOSTEIBHO BBIIIOTHITH TaKyIO JAeSITeIbHOCTD;

HHTepec K cdepaM MpodecCHOHAIBHON  JeATEeTbHOCTH, CBS3aHHBIM ¢  HH(OPMATHKOIL,
IIpOrpaMMHPOBaHHEM M HWH()OPMAIMOHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIDKEHHSIX HAYKH
HHGOPMATUKH M HAyYHO-TEXHHYECKOro IIporpecca, YMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp Oymymeit
npodecCHH U peaTn30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIaHbI;

TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHHIIO 1 caMO0OPa30BaHUIO Ha MPOTSDKEHUH BCeil dKU3HHU;

7) 3K0JI0TH4eCKOr 0 BOCIIHTAHHS:

OCO3HaHHE TJI00aJbHOTO XapaKTepa SKOJIOTHYeCKUX MpoOiIeM H IyTel HX pelleHHs, B TOM YHCIe C
YIETOM BO3MOKHOCTeH NH(POPMAITHOHHO-KOMMYHHUKAITHOHHBIX TeXHOJIOTHIT;

8) HeHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpMHPOBAaHHOCTh MHIPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH,
JIOCTIDKEHUSAM Hay4YHO-TEXHHYECKOTo Iporpecca M OOIIEeCTBEHHOH MPAKTHUKH, 332 CUET IMOHHMAHHUSA POJIH
HH(POPMAITHOHHBIX PECYPCOB, HHPOPMAIIHOHHBIX IIPONECCOB H HH(GOPMAIIMOHHBIX TEXHOJIOTHIT B YCIOBHAX
U poBoil TpaHCHOPMAIIMU MHOTHX cep KI3HI COBPEMEHHOTO O0IIecTRa;

OCO3HaHHE IIEHHOCTH HAy4YHOH JeATEeIbHOCTH, TOTOBHOCTh OCYLIECTBISATH HPOEKTHYHO U
HCCIIEI0BATEIbCKYIO AeATEIbHOCTh HHAUBUAYAIbHO H B TPYIIIIE.

B mporecce JOCTHKEHHS JHYHOCTHBIX pPe3yJIbTaTOB OCBOEHHS IPOrpaMMBI MO HH(POPMATHKE Y
00yJarOINXCS COBEPIIEHCTBYETCS SMOIIMOHATBHBII HHTEIUIEKT, MIPe IIoIararouil copMHpPOBaHHOCTE:

CaMOpeTyJIMPOBAaHUS, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBeJIeHHe, CIIOCOOHOCTh aJallTHPOBAThCS K 3MOITHOHAIBHBIM H3MEHEHUSIM U MPOSBIATh THOKOCTH, OBITH
OTKPBITHIM HOBOMY;



BHYTpPEHHEHl MOTHBAINY, BKJIIOYAIONIEH CTpeMIeHHe K JOCTIDKEHHIO IEH U YCIeXY, OITHMHI3M,
HHHITIATHBHOCTD, YMEHHE JIeICTBOBATH, MICXO/S U3 CBOUX BO3MOKHOCTEI;

SMIIATHH, BKIIOYAIONIEll CIIOCOOHOCTh IMMOHIMATh SMOIHOHAIBFHOE COCTOSIHUE JPYTHX, YINTHIBATh €T0
IIPH OCYIIECTBIEHHH KOMMYHHKAITHH, CIIOCOOHOCTD K COUYBCTBHUIO H COTIEPEKUBAHUIO;

COIMHAIBHBIX HaBBIKOB, BKIIYAIONINX CIOCOOHOCTh BBICTPANBATH OTHOIIECHHS C APYTHMH JIEOIBMH,
3a00TUTHCS, IPOSBILITH HHTEPEC H pa3penaTh KOH(IIKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare n3ydeHns HHGOPMATHKH Ha YpOBHE CpPeIHEro oOIIero oopa3oBaHUS Y 00yJaromIerocs
OyayT chopMHpPOBaHBI MeTaIpeIMETHBIE Pe3YIbTaThl, OTpakKeHHbIE B YHHBEPCATbHBIX YI€OHBIX el CTBHSX,
a MMEHHO — IIO3HaBaTeJbHbIE YHHBEpCAJIbHbIE yUeOHBbIE NEHCTBHS, KOMMYHHKATHBHBIE YHHBEpCaJIbHBIE
ydeOHbIe JIefiCTBHS, pery/ISTHBHBIE YHUBEpCaIbHbIE YUeOHbIe IefiCTBIS, COBMECTHAS JAeSTEIbHOCTb.

ITo3HaBaTe/IbHBbIE YHHBEPCATbHbIE yieOHbIe JelCTBHS

1) 6a3oBbIe JJIOrHYeCKHe TeHCTBHS:

CaMOCTOSTEIBHO (hOPMYIUPOBATh U AKTYAIN3HPOBATH IIPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIII IPH3HAK IWIH OCHOBAaHHSA JUII CpaBHEHHS, KJIACCH(HKAIMH H
0000IIIEHN;

OTIpeeNaTh IeIN JeSTeIbHOCTH, 3a/JaBaTh IapaMeTphl H KPUTEPHH UX JOCTIDKEHUS;

BBISBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B paCCMAaTPHBAEMBIX SBICHISX;

pa3pabaTeiBaTh IUIaH peNIeHHs MpoOaeMbl C YIETOM aHalIH3a HMEIONIHXCS MaTepHadbHBIX U
HeMaTepHaTbHBIX PECypCOB;

BHOCHTH KOPPEKTUBHI B JIeAT€IbHOCTD, OIICHHBATh COOTBETCTBHE Pe3yIbTaTOB I€ISIM, OIICHHBATh PUCKH
ITOCIIEJICTBHUI JeATETbHOCTH;

KOOPIMHHPOBATh U BBIMOIHATH pabOTy B YCIOBUSX pealbHOTO, BUPTYAIbHOTO U KOMOHMHHPOBAHHOIO
B3aUMOJIEHCTBHSL,

pa3BUBaTh KpeaTHBHOE MBINUIEHIE IIPU PEeIIeHIH KI3HEHHBIX IIPo0IeM.

2) 6a3oBbIe HCCIe0BaTeIbCKHE TeHCTBHS:

BJIaJIeTh HaBbIKaMH Y4eOHO-HCCIIeI0BaTeIbCKOM U IIPOEKTHON JeITeIbHOCTH, HaBBIKAMU pa3perieHHs
mpo0IeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIPHOMY ITOMCKY METOJIOB pellleHHS MpaKTHIeCKHX
3aj1a4, IPHIMEHEHHIO Pa3IMYHbIX METOAO0B ITO3HAHNUS;

OCYIIECTBJISATH Pa3IMUHbIE BHIBI AESTEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHHS, €0 HHTepIIpeTaIlui,
IpeoOpa30BaHMIO U IPUMEHEHHUIO B Pa3INYHBIX YU€OHBIX CHTYAIlISIX, B TOM YHCIE IPH CO3IaHUH YIeOHBIX U
COIMAJIHHBIX IIPOEKTOB;

(GbopMIpPOBAaTh HAYYHBIN THUII MBIIUIEHUS, BIaJIeTh HAYIHOI TEPMHHOJIOTHET, KJIFOUEBBIMH MTOHATHSIMHU
1 METOJIaMU;

CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJlaul B 00pa30BaTEIbHON JIEATEIBHOCTH H KU3HEHHBIX
CUTYaIIsX;

BBISBJIATh IPUINHHO-CIIECTBEHHBIE CBS3H M aKTyalH3HpOBaTh 3aJady, BBIABUTATh THIOTE3Yy €€
pelIeHns, HaXOAUTh apTyMEHTHI JUIA JJOKa3aTe/IbCTBAa CBOMX YTBEP/KIEHHUII, 3a/1aBaTh MapaMeTphl U KpUTEPUH
pelIeHus;

aHAIM3UpPOBaTh IOJyYeHHBbIE B XOJIe peIleHHS 3aJadyd pe3yJbTaThl, KPUTUUECKH OII€HHBaTh HX
JIOCTOBEPHOCTH, IIPOTHO3MPOBATH H3MEHEHNE B HOBBIX YCIOBHSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUSIM, OIlEHUBATh IPHOOPETEHHBII OIIBIT;

OCYIIECTBIATh IleJI€HAIpaBIE€HHBII IIOHCK IIepeHoca CpelcTB MU CIOCOOOB  JEHCTBHS B
po(heCCHOHATIBHYIO CPENTY;

YMETh IIepEeHOCUTh 3HAHUSA B IT03HABATEIBHYIO U IIPAKTHUECKYIO 00JIaCTH KU3HEIeATeTbHOCTH;

yYMeTh HHTETPHPOBATh 3HAHUS U3 Pa3HBIX IIPeJMETHBIX 00IacTell;

BBIJIBUTAaTh HOBBIE HIEH, IpeJjiaraTh OpPUTHHAIbHBIE MOAXOABI U pPEeIeHHs, CTaBUTh MPOOJIeMBbl U
3aJ1a4H, JI0ITyCKAIOMIIe aJIbTePHATHBHBIE PEIIeHNUS.

3) paboTta ¢ nHpopManHei:

BJIaJIeTh HABBIKAMH IIOJIYY€HHS HHGOPMAIIMH H3 HCTOYHHKOB pAa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIIATh MIOUCK, aHAIN3, CHCTEMATH3AIII0 U HHTEPIIPETAIIHIO HH(OPMAIIHN Pa3IHIHBIX BUJIOB U GOpM
MpeICTaBIeHNUS;



CO3/1aBaTh TEKCTHI B Pa3IIYHBIX (hopMaTax ¢ yI€TOM Ha3HaYeHUs HH(OPMAIIHHI U IIeJIeBOIl ayAUTOPHH,
BBIOHpas ONTHMAIBHYIO (OpMY IIpe/ICTaBIEeHHS H BU3yaIN3allUH;

OLIEHUBATh JIOCTOBEPHOCTb, JETHTHMHOCTh HH(pOpPMAINH, €€ COOTBETCTBHE IPABOBBIM H MOpAJIBHO-
3THYECKUM HOpMaM;

HCIIOJIB30BaTh CpeJCTBa HH(GOPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX TEXHOJOTHII B peIIeHUH
KOTHHTHBHBIX, KOMMYHUKATHBHBIX M OPTaHH3AI[HOHHBIX 3aJ1a4 C COOJI0IeHIeM TpeOOBaHHIT S)PrOHOMUKH,
TEeXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHHsd, IPaBOBBIX M 3THYECKUX HOPM, HOPM
HH(POPMAIHOHHOI Oe3011aCcHOCTH;

BJIaJIeTh HaBBIKAMH pAcCIO3HABaHHS M 3allUThl HH(OpMaIum, HHGOPMAIMOHHONH Oe30ImacHOCTH
JIIYHOCTH.

KoMMyHHKATHBHbIe YHHBEPCAJIbHbIe yueGHbIe JelcTBHS

1) oOmeHue:

OCYIIECTBIATh KOMMYHHKAIIUU BO BeeX cepax JKU3HH;

pacro3HaBaTh HeBepOadbHBIE CpeicTBa OOIICHHS, IMOHUMAaTh 3HAYe€HHE COIMMAIBHBIX 3HAKOB,
pacIo3HaBaTh MPeIOCHIIKH KOH(INKTHBIX CUTYAIHIl I CMSTIaTh KOH(INKTHI,

BJIAJIeTh Pa3IMYHBIMH CIIOCOOaMH OOINEHHS H B3aUMOJIEIICTBUS, apIryMEHTHPOBAHHO BECTH JHAJIOT,
yYMeTh CMSTYaTh KOH(IUKTHBIE CHTYaIlHH;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl IeSITe/IbHOCTh:

IIOHHMAaTh U UCIOIB30BaTh IIPEHMYIIECTBAa KOMAHIHOI 1 HHIHBUIYaJIbHOH pabOTHI;

BBIOHPATh TEMATHKY H METOJIbI COBMECTHBIX JICHICTBUIT C YIETOM OOIINX HHTEPECOB U BO3MOIKHOCTEH
KaXJI0TO WIeHa KOJUIEKTHBA;

MIPUHUMATh IeJH COBMECTHOMH JIeSTeIbHOCTH, OPraHN30BBIBATh U KOOPAHMHHPOBATH JEHCTBUS IO HX
JIOCTIKEHUIO: COCTABIIATH IUIAaH JISHCTBHIA, paclpeleNIsSTh POJIU ¢ YIETOM MHEHHIl YJaCTHHUKOB, 00CYK/IaTh
pe3yabTaThl COBMECTHOMN pabOTHI;

OIlEHHBATh KAaueCTBO CBOEr0 BKJAJia M KaKJIOr0 yJaCTHHKAa KOMAHJBI B OOLNMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUAM,;

IpeJuTaraTh HOBBIE IPOEKTHI, OIIEHUBATh MU C MO3HIMU HOBH3HBI, OPUTHHAIBHOCTH, MTPAKTHIECK O
3HAYHMOCTH;

OCYIIECTBIATh IIO3UTHBHOE CTpPAaTETHYECKOe TIIOBEJICHHE B pA3IHYHBIX CHTYAIlHIX, IIPOSBIATH
TBOPYECTBO U BOOOpakeHUe, OBITh HHUIIHATHBHBIM.

PeryasiTuBHbIe YHHBEPCaIbHBIe yUeGHbIe Jeil CTBHS

1) camoopranusanus:

CaMOCTOSITETIPHO OCYIIECTBJIATh IIO3HABATEIBHYIO JEATEIbHOCTh, BBISBIATH IIPOOJIEMBI, CTaBUTh U
(bopMyIHpOBaTH COOCTBEHHBIE 3a]]a4ll B 00pa30BaTEIbHOMN AeSITeIbHOCTH U JKU3HEHHBIX CHTYAIIHsX;

CaMOCTOSITEIPHO COCTABIIATH IUIAH PEIIEHISI IPOOIEMBI C YIETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U IPEIIIOYTeHHIT;

J1aBaTh OLIEHKY HOBBIM CHTYaI[HsIM;

pacuIpATh paMKH y4eOHOro IIpeiMeTa Ha OCHOBE JTUYHBIX MPeAIOUTeHHUIT;

Jle/1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTS 3a PEIICHUE;

OLIEHUBATh IIPHOOPETEHHBII OIIBIT;

CII0cOOCTBOBaTh (DOPMHPOBAHUIO H INPOSBICHHIO MIMPOKOIH 3PYAHUIIMH B pa3sHBIX 00JACTSX 3HAHMIA,
IIOCTOSIHHO ITOBBINIATh CBOI 00pa30BaTeIbHBII H KYIbTYPHBII YPOBEHB.

2) CaMOKOHTPO.JIb:

J1aBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTHh KOPPEKTHBBI B JE€STEIBHOCTh, OLICHUBATH COOTBETCTBHE
Pe3yJIbTaToB LIEJISIM;

BIaJeTh HaBBIKAMH II03HABATENBHON pedaeKkcHn Kak OCO3HAHHS COBEpIIAaeMbIX JeHCTBHIl U
MBICIUTEIbHBIX MPOIECCOB, HX PE3YIbTATOB H OCHOBAHMHIL, HCIOIB30BaTh MPHEMBI peISKCHH TS OEHKH
CHUTYaIlHH, BEIOOpA BEPHOTO pEelIeHNUS;

OILICHHBATh PUCKHU H CBOEBPEMEHHO IIPHHIMATDH PEIIEHUS 10 UX CHIDKEHHIO;

IIPHHIMATh MOTHBBI U apI'yMEHTHI JPYIHX IIPH aHAJH3€ Pe3yIbTaTOB JAESTEeIbHOCTH.



3) npuHATHS ce0sl M JPYTHX:

IPUHUMATH ce0sl, MOHIMAast CBOM HEJJOCTATKH U JJOCTOHHCTBA,;

IPHHUMATh MOTHBBI H apI'yMEHTHI APYTUX IPH aHATH3€ Pe3yIbTaTOB JeITeIbHOCTH;
IIPU3HABATh CBOE IPaBO H IIPaBO APYTHX Ha OIIHOKY;

pa3BUBATh CIIOCOOHOCTH MOHIMATh MUP C TIO3HIUH JIPYrOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATBI

B nponiecce usyuenns Kypca HHGopMaTHKH YTI1yOIEHHOTO YPOBHS 6 10 Kiacce oOydaronuMucs OyayT
JOCTHTHYTHI CIEYIOLIIE IIpeIMETHbIE Pe3yIbTaThl:

BJIaJICHUE MIPeCTaBICHISIMU O POJIH HH(GOPMAIIIH U CBSI3aHHBIX C Hell IPOIeCCOB B MPHPO/JIe, TEXHHUKE
u oluiectBe, MOHATUAMH <«HH(DOpMAIMs», «MHGOPMAIMOHHBIN IPOIECC», «CHCTeMa», «KOMIIOHEHTHI
CHCTEeMBI», «CUCTEMHBIH 3(heKT», «HHPOPMALIOHHAS CHCTEMay, «CHCTEMAa YIIPABICHUI»;

BIaJIeHHe MeTOJaMH IIOMCKa HH(popManuu B ceTH IIHTepHeT, yMeHHe KPUTHYECKH OIIEHHBATh
HH(pOPMAIIHIO, TOTYYSHHYIO H3 ceTH VIHTepHeT;

YMEHHE XapaKTepH30BaTh OOJIbBIINE JaHHbIE, IPHBOJUTH NPHUMEPHl HCTOUYHUKOB HX IIOTYYEHUS H
HalpaBlIeHHUs HCIOJIb30BAHUSA, YMEHHE KIacCHQUIPOBAaTh OCHOBHBIE 3aJaul aHaIH3a JaHHBIX
(mporHO3HpOBaHHe, KJIaccH(HUKAIS, KIacTepH3alIisl, aHAIIN3 OTKIOHEHHIT ), TOHUMATh ITOCIeJ0BaTeIbHOCTh
pelIeHns 3a/1a4 aHaIN3a JaHHBIX: cOOp MEePBUYHBIX JIaHHBIX, OYHCTKA U OLlEHKA KadecTBa JAaHHBIX, BBIOOD
U/ IOCTPOEHHE MOJENH, IIpeoOpa3oBaHNe JaHHBIX, BU3yaIN3alus IaHHBIX, HHTEPIIPETaIUs Pe3yIbTaToB;

IIOHUMAaHIE OCHOBHBIX MIPUHITHIIOB YCTPOHCTBA H (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIOHAPHBIX U
MOOMIBHBIX KOMITBPIOTEPOB, TEHICHIUII pa3BUTHS KOMIIBIOTEPHBIX TEXHOIOTHIL;

BJIaJleHHEe HaBBIKaMH PaOOTHI C ONEPAlMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHIAMH IIPOIrPaMMHOIO
obecriedeHNs U1 penlieHns y4eOHBIX 3a/1a4 10 BEIOPAHHOI CIIeIHaT3alli;

HaJIM4yHie MpPeJCTAaBICHUII O KOMIIBIOTEPHBIX CETSIX H HX POIH B COBPEMEHHOM MHpe, O 0a30BBIX
IPUHIUIIAX OPTaHU3AINH U (YHKIIMOHNPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00X MpHHINIIAX pa3paboTKu
U GYHKIMOHHPOBAHUS HHTEPHET-IIPIUTOKEHHIT;

IOHUMaHHEe YTpo3 HHGOPMAIMOHHON OE30MacHOCTH, MHCIONb30BaHHE METOJ0OB M  CpPEeICTB
IIPOTUBOAEIICTBUS 3THM YIrpo3aM, COOIIO[eHHe Mep Oe30IacHOCTH, IPeJOTBPALAOIIUX HE3aKOHHOE
pacmpocTpaHeHHe IepCOHAIbHBIX JJaHHBIX, COOII0IeHIe TpeOOBaHMI TEXHIKHU O€301IaCHOCTH U THTHEHbI IIPU
paboTe ¢ KOMIbIOTEPaMH H JIPYTHMH KOMIIOHEHTaMH ITH(GPOBOro OKPY:KEHIS, TOHIMaHHe TIPaBOBBIX OCHOB
HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IIPOrpaMM, 0a3 JaHHBIX U paboThI B ceTH IIHTepHeT;

IIOHUMAHHEe OCHOBHBIX IIPUHIMIIOB JUCKPETH3AIMH pPa3IHYHBIX BHIOB HH(oOpMammm, yMeHHe
OIIpeNeNsaTh HHPOPMAIMOHHBI O0BEM TEKCTOBBIX, I'paUUecKHX H 3BYKOBBIX HTAHHBIX IIPH 3aJlaHHBIX
mapaMeTpax IHCKPeTH3alIlll, yYMEHHEe OIPelIeiTh CPEIHIOI CKOPOCTh Iepeladdl JaHHbIX, OLIEHHBATbh
H3MEeHEeHHe BpeMeHH Iepeladd MpH H3MEHEeHHH HH(pOPMAIMOHHOTO 00bEéMa TaHHBIX M XapaKTePHCTHK
KaHaja CBSI3H;

YMEHHE HCII0JIb30BaTh IPH pPENIeHHH 3aJad CBOICTBA IO3HIMMOHHOI 3allCH YHCeT, alropuIMa
IIOCTPOSHHS 3aIlICH YHC/Ia B MO3HIIMOHHOI CHCTeME CUHCIIEHHS C 33JaHHBIM OCHOBAHHEM U IIOCTPOEHUS
guciaa MO CIPOKe, coJepsKamlell 3alliCh ATOTO 4YHCIa B MO3UIIMOHHOIN CHCTEME€ CUYHCICHHS C 3aJaHHBIM
OCHOBaHHEM, YMEHHE BBIIIOJIHATH apH(pMeTHIECKIEe ONepaIlii B IO3UIINOHHBIX CHCTEMAaX CUHCIICHIS;

YMEHHE BBINIOJHATH IPe0Opa3oBaHIs JOTHIECKUX BBIPAaKEHUI, HCIOIb3Ys 3aKOHBI areOphl TOTHKH,
yMEeHHe CTPOUTH JIOTHUECKOE BBIpaKeHHE B JAM3BIOHKTHBHONH U KOHBIOHKTHBHOI HOPMaJIbHBIX (hopMax I1o
3aJaHHOH TaOJMIle HMCTUHHOCTH, HCCIIEJ0BaTh O0JIaCTh HCTUHHOCTH BBICKA3bIBaHUS, COJIEPKAIIETO
IepeMeHHbIE, PeIIaTh HECIOKHbIE JTOTMUECKIe YPaBHEHUS H CUCTEMbl YpaBHEHMIT;

IOHUMaHHe 0a30BBIX aITOPUTMOB 00PAaOOTKH YHCIOBOI U TEKCTOBOI HHpOPMAIMH (3allUCh YHCe]T B
MIO3MIIHOHHOI CHCTeME CYHCIICHUS, HaXOXK/IeHNe BCEeX MPOCTBIX YHCEN B 3aJJaHHOM JHamna3oHe, o0paboTka
MHOTOPa3psIHBIX IEIbIX YHCell, aHaJIU3 CHMBOJIBHBIX CTPOK U JIPYTHX ), AITOPHTMOB ITIOMCKA U COPTUPOBKH,
YMEHHE ONpeAeNsITh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJTOpPUTMOB (CYMMHpPOBAHHE 3IIEMEHTOB
MaccHBa, COPTHpPOBKA MaccHBa, IepeOOpHbIe aIrOPUTMBI, ABOUYHBIN IIOHCK) U MPUBOAUTH IIPHMEPHI
HECKOJIBKHX aJTOpHTMOB Pa3HOI CI0KHOCTU JUIS PELIeHUS OJHOM 3a/1a4H;

BJIaJIeHHE YHHBEPCAIbHBIM S3BIKOM IPOrpaMMHPOBAaHUS BBICOKOTO ypoBHS (Python, Java, C++, C#),
IIPEJCTaBICHISAMU O 0a30BBIX THIIAX JAHHBIX U CIPYKTypaX JIaHHBIX, YMEHHE HCII0JIb30BaTh OCHOBHBIE
YIIpaBJISEOIINE KOHCTPYKIIMH, YMEHHE OCYIIECTBIATH AaHAIH3 IIPEIOKEHHON IIPOrpaMMBI: OIpeesTh
pe3yabTaThl paboThl MPOTpPaMMBbl IIPH 33JaHHBIX HCXOIHBIX JIaHHBIX, OMpPENE/iTh, MPU KaKHUX HCXOIHBIX



JTAaHHBIX BO3MOJKHO ITOJyJeHHE YKa3aHHBIX pe3yJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPbIE MOTYT IIPHBECTH K
ommbKe B paboTe MporpaMMsl, GOpPMYIHPOBATE MPEIOKEHUS [0 YIYUIIEHHUIO IPOrpaMMHOTO KOJIa;

YMEHHe CO3J[aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JJOKYMEHTHI U JIEMOHCTPAITHOHHBIE MaTePHAIBI C
HCIIOJIb30BaHHEM BO3MOKHOCTEI COBPEMEHHBIX IMPOTPAMMHBIX CPEJICTB H 00JIaYHBIX CEPBHCOB;

YMEHHE HCII0JIb30BaTh 3JIeKTPOHHBIE TAaOMUIIBI JUIS aHAIH3a, MPeJCTaBIeHUS U 00paOdOTKH JaHHBIX
(BKJIrOYAs BBIYUCIEHHE CYMMBI, CpPEJIHETO apH(MeTHIecKOTo, HauOOJBIIEro U HaHMEHBIIEr0 3HAYCHHIL,
pellleHHe ypaBHEHHI, BHIOOP ONTHMATBHOTO peIIeHHsS, MIoA00p JMHHH TpeHJa, pelleHne 3ajaad
MIPOTHO3HPOBAHIS).

B nporecce u3ydeHus Kypca HHGOPMATHKH YIITyOIEHHOTO YPOBHS 6 11 Kiacce oOydaronuMics OyayT
JIOCTUTHYTBI CJIeIVIOIIIE ITpeIMETHBIE Pe3yIbTaTh:

YMEHHE CTPOHTh HEpPaBHOMEpHBIE KOJBI, JIOIIYCKAIOIIHe OJHO3HAYHOE IEKOJIMPOBAHHE COOOIIEHHIT
(mpedHKCHBIE KOJIBI), HCTIONB30BATh MPOCTEHIIIE KOJIbI, KOTOPBIE MO3BOISIOT 00OHAPYKHBATh U HCIIPABIAThH
OIIIOKHU ITPH ITepe/iave JaHHbBIX, CTPOUTH KOJI, 00eCIeYHBAIOIIHIT HAMMEHBITY0 BO3MOKHYIO CPEJIHIO JUTHHY
COOOIIeHUS IIPH U3BECTHOI YacTOTE CHMBOJIOB, IOSCHATH IPUHITHITEI pabOTHI IIPOCTHIX AJITOPUTMOB CIKATHS
JTaHHBIX;

YMEHHE pellaTh aJrOPHTMUYECKHEe 3aJladd, CBSI3aHHbIE C aHAIM30M TrpadoB (3aa4u IOCTPOCHUS
ONTUMAJIBHOIO IYTH MEXIYy BepIIMHaMH Tpada, OIpeleleHHs KOIMIecTBa Pa3IHMUHBIX ITyTel MexITy
BEpIINHAMH OPHEHTHPOBAHHOTO AIHMKJINIECKOTo Ipada), yMeHHe HCIIOJIb30BaTh JIEPEBbA IPH aHAIN3e U
IIOCTPOSHNH KOJIOB U JIIS TIpeJICTaBIeHUS apH(MeTHYeCKUX BBIpaKEHUIl, IPH pelIeHnH 3ajJad MOUCKa U
COPTHPOBKH, YMEHHE CTPOUTH JEPEBO HIPHI MO 33aJaHHOMY aJrOpPUTMY, pa3padaThIBaTh U 00OCHOBHIBATh
BBINTPHIIIHYIO CTPATETHIO UTPHI;

yMeHHe pa3pabaThiBaTh H peaTn30BBIBAaTh B BHJIE IPOrpaMM 0a30Bble AJITOPUTMBI, YMEHHE
HCITI0JIb30BATh B IPOrpaMMax JIaHHBIE Pa3IHTHBIX THIIOB C YIETOM O paHIMYEHHIT Ha JHaa30H HX BO3MOKHBIX
3HaYeHUI1, IPIMEHSTh IIPH PENIeHNH 3a/1ad CTPYKTYPHI IJaHHBIX (CITHCKH, CJIOBAPH, CTEKH, OUepPe]IiL, IEPEBbhs ),
HCIIOJIh30BaTh 0a30BbIe OINEpAllMHd CO CTPYKTYpaMH JIaHHBIX, MPHMEHSATh CTaHJIApTHBIE H COOCTBEHHBIE
IIOJIIIPOT paMMBI IS 00paOOTKH YHCIOBBIX JAaHHBIX M CHMBOJBHBIX CTPOK, HCIIOJIB30BaTh MpU pa3padoTKe
IporpaMM OHOIMOTEKH MOJIIPOTPaMM, 3HATh (YHKIIMOHAIbHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB
cpenbl pa3pabOTKH, YMEHHE HCIIONB30BaTh CpeJicTBAa OTJIAJKH IIPOrpaMM B cpejie IMpOrpaMMHpOBaHUS,
yYMEeHHE JIOKyMEHTHPOBATh IPOT PaMMBI;

yYMEHHE c03/1aBaTh BeO-CTPAHHUITBI;

BJIaJIeHHEe OCHOBHBIMH CBEJIEHHSAMH O 0a3ax JaHHBIX, HX CTPYKTYpe, CPeACTBaX CO3/aHUSA U paboTHI ¢
HUMH, YMEHHE MHCII0JIb30BaTh TaOJIMUYHBIE (peIaIuoHHbIe) 0a3bl JaHHBIX (COCTaBIATH 3alpochl B 0a3zax
JTAaHHBIX, BBITIOJIHATH COPTHPOBKY U ITOHCK 3aIlicell B 0a3e JaHHBIX, HAIIOTHATH pa3padoTaHHYIO0 0a3y JTaHHBIX )
U CIIPaBOYHBIE CHCTEMEI;

YMEHHE HCI0JIb30BaTh KOMIIBIOTepHO-MaTeMaTHIECKIe MOJIENHN JIIS aHaIn3a OOBEKTOB U IIPOIECCOB:
(GbopMyTHpPOBAaTH IIeJb MOJEIHUPOBAHUS, BBINOJHATh aHAJIHU3 pPe3yJIbTAaTOB, IIOIYIEHHBIX B XOJ€
MOJIETHPOBAHHS, OIIEHHBATh COOTBETCTBUE MOJIEIH MOJIETHPYeMOMY OOBEKTY N IPoIieccy, MPeICTaBIsITh
pe3yabTaThl MOJIEIMPOBAHUS B HATISITHOM BHJIE;

YMEHHE OpPTaHH30BBIBATH JHYHOEe HH()OPMAIHOHHOE MPOCTPAHCTBO C HCIIOJIb30BAHHEM pa3IHYHBIX
CpeacTB IU(POBBIX TEXHOIOTHIT, TOHUMaHNe BO3MOXKHOCTEI ITU(POBBIX CEPBICOB rOCYIapCTBEHHBIX YCIIVT,
nHu(ppPOBEIX 00pa30BaTEIBHBIX CEPBHCOB;

ITOHHMaHI€e OCHOBHBIX IIPUHITIIIOB PaboThI, BO3MOKHOCTEI U OTpaHUYEHUS IPHMEHEHHS TeXHOJIOTHI
HCKYCCTBEHHOTO HHTE/UIEKTa B pa3IMIHBIX 00JAcTAX, HAIMYHE IpPeJCTaBICHU 0 Kpyre pelraeMbIX 3ajad
MalIMHHOTO 00yJeHus (pacro3HaBaHUs, KIacCH(UKAIN H IPOTrHOUPOBAHIS) HATIIUE TIpeJICTaBIeHUIT 00
HCITOJIF30BaHUU HH(OPMAIIIOHHBIX TEXHOJIOTUI B pa3IHIHBIX MPodecCHOHAIBHBIX cepax.
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10 KJIACC
Koan4yecTBo 4acoB
I'Di HanMeHoBaHHe pa3esioB H TeM NPOrPaMMbI Beero KoHTpOoIbHbIe IIpaKTHYecKHe
padoThI padoThI
Paszgea 1. IlndpoBasi rpaMOTHOCTD
11 KommbroTep - yHHBepcalIbHOE YCTPOHCTBO 00paboTKU 6
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Jl1eKTPOHHbIEe
(uudposbie)
o0pasoBare/ibHbIEe

pecypchl
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1.1 Hudopmanus u HHGOpMAITHOHHBIE TPOIIECCHI
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Pa3gen 2. AnropuT™MbI H IPOrpaMMHPOBaHHE

2.1 DieMeHTHI TeOpHH aJITOPUTMOB

2.2 AJTOpPUTMBI U CTPYKTYPbI JTaHHBIX

OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
IPOTrpaMMHPOBAHHS
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Hroro o pasgery

Pa3sgen 3. HHpopManimoHHbIEe TEXHOIOTHH

3.1 KomIpoTepHO-MaTEMaTHIECKOE MOJIETPOBaHIE
3.2 ba3bl JaHHBIX

3.3 Be0-caiiTh
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IIOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

Ne

i Tema ypoka

TpeGOBaHIISI TEXHUKH 0€30ITaCHOCTH U THIHEHBI IIpu pa60Te C
KOMIIBIOTEPpAMHU U APYTHMH KOMIIOHCHTAMHU IIII(I)pOBOl"O OKPYKCHUA

- IIpuHIUITEI pabOTHI KOMIIBIOTEPOB H KOMIIBIOTEPHBIX CHCTEM
OOMeH JJaHHBIMH € ITOMOIIIBIO IIHH. KOHTpOJUIephl BHEIITHIX
YCTPOIICTB
ABTOMAaTHYeCKOE BBIIIOIHEHHE IPOTPaMMBI IIPOIIECCOPOM

OmnepaTuBHas, IOCTOSHHAS H JJOJITOBpEMEHHAs IaMSTh.
KoHTpoiuiepsl BHENIHUX YCTPOICTB. [IpsMoil JOCTYII K aMsITH

COBpeMeHHble KOMIIBIOTEPHBIC TCXHOJIOI'HH

[IporpammHOe oOecriedeHNe KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM
U MOOWJIBHBIX YCTPOICTB

CucrteMHoe IIporpaMMHoOe obecrieuenne. OnepaiioHHbIe CHCTEMbI
V1wiutel. [paiiBepsl ycTpoiicTs. [lapauiensHoe IporpaMMHUpOBAHIE
0 HMHcTa/wsamus U JeMHCTAJUIAIIS IPOr pPaMMHOTO 00ecrieueHns

@ail1oBble cUCTEMBI. [[pHHITUITBI pa3MeNeHNs H HMEHOBaHHIS
11  daiinoB B onroBpeMeHHOM maMsaTu. I11a0I0HBI IS ONMICAHUS TPYIII
¢aitnoB

3akoHo1aTeabCTBO Poccuiickoit Menepanuu B 001acTH
IIPOrpaMMHOTO 00ecredeHUs H JJaHHBIX

IIpUHIMITEI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHTHI KOMITBEOTEPHBIX
ceteil. CeTeBble IIPOTOKOIBI

14  Cetp UHTEpHET
15  Pazpnenenue IP-ceTu Ha IOJCETH C IIOMOIIBIO MAaCOK ITOJICETEN
16 CereBoe aIMUHUCTPUPOBAHUE

Buge! nesrensHocTH B cetu HTepHET. CepBuch HHTEpHETA.
I'ocynapcTBeHHBIE TIEKTPOHHBIE CEPBUCHI U YCIYTH

18  HudopmarmonHas 0€301MacHOCTb

th A W

— O 00 N O

12

13

17

Bcero

KoamnyecTBo 4acoB

KoHTpo/bHbIE
padoThI

IIpakTHYecKHe
pPadoThI

JIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/IbHbIE

pecypchbl
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' BpenoHocHbIe IporpaMMHOe oOecliedeHHe H MeTO 16l O0pBOBI ¢ HUM

[IpakTiaeckas padoTa o TeMe "AHTHBHPYCHBIE TPOTPaMMBI"
OpraHu3anus JUIHOTO apXuBa HHpopManun. PesepBHoe

| KOIINPOBAHHE. HaPOJII)HaH 3allliuTa apXnBa

[IIn¢ppoBaHIe JTaHHBIX
Anroputm mudpobanus RSA. Cteranorpadus

- IIpakTaeckas padota mo teme "IlIndpoBanne JaHHBIX"

Hudopmarus, JaHHbIe 1 3HaHUA. FTHQOpMaIOHHBIE IPOIIECCH B

| IPpHPOJC, TEXHHUKE H 06HIeCTBe

HenpepbIBHBIE U AMCKPETHBIE BEIMIUHBI U CHTHAJIBI.
Heo0xoauMocTh AUCKpeTH3aluu HHGOpMaIui, mpeHa3HadYeHHOI

| JUIA XpaHEeHHs, Iepeiadi H 00paboTKu B IUPPOBBIX CHCTEMAX

IIBOI’I‘IHOC KOOIUPOBAaHHE. PaBHOMepHI)Ie H HEPABHOMECPHBIC KOJIBI.
IIeKOIIHPOBaHI/Ie COO6III6HHITI, 3aITHCaHHBIX C IIOMOIIIBIO
HEPAaBHOMEPHBIX KOJIOB

Vcenosue @ano. [TocTpoeHne 0IHO3HAYHO AEKOJUPYEMBIX KOJIOB C
ITOMOIIIBIO0 JepeBa. I'pad A A. MapkoBa

EnuHuIe! n3MepeHns KoaumdecTBa HHGpopManun. AndaBUTHBIIH
MOJIXOJ K OIIEHKe KOoJIM4ecTBa HH(popMaIiumn

CucteMbl CIUCICHUS
HepeBo,r_( YqHCeN U3 OAHOM CHCTEeMBI CUHCIICHHUS B APYI'yro

I[BOH‘IH&H, BOCBMEPpHYHAA H NIECTHAAIATCpHUYIHAA CHCTEMBI
CUHCJIICHHS, CBA3b MCXKIY HUMH

I[Bonqnax, BOCBMEPpHYHAA H HNIECTHAAATCPpHUYIHAA CHCTEMBI
CUHCJIICHUS, CBIA3b MCXKIY HUMH

I[BOH‘IHa}I, BOCBMEPpHYHAA H HNIECTHAAIATCpUIHAA CHCTEMBI
CUHCJIICHHS, CBIA3b MCXKY HUMH

Apudmerndeckue ornepanuu B MO3UITHOHHBIX CHCTEMAaX CUHCISHUS
Tpouunas ypaBHOBEIIEHHAs! CHCTEMa CUHCIICHIS
JIBOUYHO-IeCATHYHAS CHCTEMA CUHCICHUS

KoxupoBaHue TeKCTOB

PacTpoBoe KoaupoBaHIe H300paKeHHi

[SR g U SR Y T —
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41

42

IIpakTudeckas padota mo TeMe "JlucKpeTH3amus rpadguaeckoit
nHbpopManu"

I1BeToBBIE MOIeTH. BekTopHOE KotupoBanue. @opmats! ¢ailios.
TpéxmepHas rpaduka. OpakTaabHas rpaduka

Konupoanue 3Byka. OneHka HH(OpMaIMOHHOT 0 00bEMa 3BYKOBBIX
JAHHBIX IIPU 33JaHHBIX YacTOTe AMCKPETH3AIHU U pa3psIHOCTU
KOJHPOBAHUS

[TpakTideckas pabota o Teme "J[HMCKpeTH3aIs 3BYKOBOIH
uHpopManuu"

OCHOBBI aITe0pHI JIOTHKU

Jlormueckue onepaniu. TaOIUIIbl HCTHHHOCTH

Jlormaeckue BelpakeHus. Jlormaeckue ToxaecTa. JlokazaTebcTBO

| JIOTHYCCKHX TOKACCTB C IIOMOIIBIO Ta6JII'III HCTHHHOCTH

[TpakTudeckas pabota o TeMe «I[locTpoeHne n aHaIIN3 TabIHII
UCTHHHOCTHU B TaOJIMYHOM IIPOI[ECCOPE»

_ Jlorudgeckue OII€paIiyu " OoIl€palui Hall MHOKECTBaAaMHU

Jlormueckue omepaniy U onepalii Hall MHOKeCTBaMU

3aKOHBI aJIreOpbl JOTHKU. DKBHBAJICHTHBIE IPe0Opa3oBaHUS
JIOTHYECKUX BBIPAKEHUI

Jlormyeckue ypaBHEHUS U CHCTEMBI ypaBHEHU

Jlormueckne QyHKIHH. 3aBUCUMOCTh KOJIYECTBA BO3MOKHBIX
JOTHYECKUX (PYHKIIHIT OT KOJIMYeCTBA apryMeHTOB. [10JIHBIE CHCTEMBI
JIOTHYECKUX (DYHKITHI

Kanonuyeckue (opMsbl JTIOrHYecKUX BeIpakeHMil. CoBepIIeHHbIE
IN3BIOHKTHBHBIE H KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI,
QJITOPUTMBI UX ITOCTPOSHHS 10 TaOJIHIe HCTHHHOCTH

_ Jlorudeckue 3J1€eMEeHTHI B COCTaBe KOMIIBIOTEPaA

Tpurrep. Cymmarop. MHOropaspsasblil CyMMaTop

ITocTpoeHue cxeM Ha JIOTHYECKHX 3JIeMEHTaX. 3allHiCh JIOTHYECKOTO
BBIPKEHUS 110 JIOTHYECKOIl CXeMe

MuKkpocxeMspl U TEXHOJIOTHS UX IIPOU3BOICTBA

[IpesncTaBieHne HeIBIX YHCET B TaMATH KOMIIBIOTEPA.
OrpaHIN4YeHHOCTH JUala30Ha YHUCeIl IPH OrPaHNYeHHH KOIIMYecTBa
paspsnoB. [lepenonHeHne pa3psqHO CeTKH
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be33HaKoBbIE 1 3HAKOBBIE JaHHBIE. 3HAKOBBII OUT. J[BOMYIHBIIT
JIOTIOTHUTEIIBbHBIN KOJ OTPHUIIaTeIbHBIX Y CEll

[ToGuTOBBIE TOTHYECKHE oneparuu. JIormdaecKuil, apupMeTHIecKuii
U IUKINYEeCKHIT CABUTH

[ITndpoBaHMe ¢ TOMOIIBIO TOOUTOBOI ONEepaITH «HCKII0YaoIIee
I »

HpeI(CTaBJIeHI/Ie H XpaHCHHEC B IIaMATH KOMIIBIOTEpPA BEIIECTBCHHBIX

 gHcen

BrmonHeHune onepaum“l C BCIICCTBCHHBIMH YHCJIaMH, HAKOIUICHHE
OIIHOOK IIPHU BBITHCIICHHUAX

[TpakTudeckas pabota o TeMe «lI3ydeHne mopas3psIHoro

| MaOIMHHOT'O IIPEACTABICHIA IEJIbIX H BEIIECCTBCHHBIX THCEID»
_ Anamus AJIT'OPpUTMOB

DTanbl penieHns 3a1a4 Ha KoMibioTepe. THCTpyMeHTaIbHbIe
CpeIcTBa: TPAHCIATOP, OTVIAAUHK, IPO(QUIHPOBIIIK

Cpena mporpaMMupoBaHust. KOMIIIAINS 1 HHTepIIpeTans
nporpaMM. BupTyanpHble MamHbL. FIHTerpupoBaHHas cpeia
pa3paboTKu

MeToas! OTJIaIKU IIPOTPaMM

Tume mepeMeHHBIX B S3bIKE IPOTPaMMHUPOBAHHS
OO6paboTKa IeNbIX JHce

O0paboTKa BEeNIeCTBEHHBIX YHCEN

Ciry4aiiHble U IICeBIOCIy4YaliHble YHCIIa

- BerBnenus. Ci1oKHbIe YCIOBUSL
- ITMKJIBI ¢ yCTIOBHEM

[MuKiIB! IO MEpeMeHHOoI. B3anmo3aMeHaeMOCTh pa3IMYHbIX BUJIOB
ITUKJIOB

_ 06pa60T1<a HaTypaJIbHBIX YHCEJI C HCIIOJIB30BAHHEM ITHKIIOB

Haxosx1eHne BceX IPOCTHIX YHCell B 3aJaHHOM JIHaIa30He
IIpakTiyeckas pabota mo Teme «PeleHne 3agad MeToIoM mmepedopar

HHBapuaHT HUKIa

- JIoKkyMeHTHpOBaHIE IIPOT paMM

O0OpaboTka JaHHBIX, XpaHAIUXcS B (ailiax
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_ Pa30uenue 3aJla4d Ha I10/43aJa491

Hcnonp30BaHUe CTAaHAAPTHOH OHOIHOTEKH SI3BIKA
nporpaMMmupoBanus. [ToakmodeHne OnOINOTEK IOAIPOrpaMM
CTOPOHHHX IPOU3BOUTENEH

' ITomporpammsl (IpoLeAypsl H (GyHKIHH)
- ITomporpamMmsl (IIpoLieAypsl H (GyHKIMHH)
- IIpakTHdeckas paboTa mo Teme "Paszpaborka moamporpamMm"

Pexypcus. PexypcuBHble 00beKTHI (ppakTansl). PekypcuBHbBIE
npoueaypsl u GyHkium. Fcnonp3oBaHue CTeKa I OpraHU3aIim

' PEKYPCHBHBIX BBI30BOB
- IIpakTHdeckas paboTa mmo TeMe "PeKypcHBHBIE IIOAIPOrpaMMBI"
- MoynpHbIi IPUHIIUII IOCTPOEHH S IIPOrpaMM

YucieHHbIE METOIBI
IIpakTideckas pabota o TeMe «HHCIeHHOE penieHe YpaBHeHI»
Hcnonp30BaHme MUCKPETU3AIMN B BEIYHCIUTEILHBIX 3ajadax

[TpakTudeckas pabota o Teme «[IpHOTIDKEHHOE BRIYHUCICHUE JTHH
KPHUBBIX H IUIOMIAAeH GUryp»

IIpakTiyeckas pabota mo teme «IIonck MakcuMyMa (MHHHMYyMa)

- pyHKITHI

O0paboTKa CHMBOJIBHBIX JIAHHBIX. AJITOPHTMBI 00pabOTKI
CHMBOJIBHBIX CTPOK: IIOCUYET KOTIYECTBA ITOSBICHUI CHMBOJIA B
CTpOKE

ATopuTMBI 00padOTKH CHMBOJIBHBIX CTPOK: pa30HeHne CTPOKU Ha

| ClIOBa 110 HpOGeJIBHI)IM CHMBOJIaM

ATopuUTMBI 00padOTKH CUMBOJIBHBIX CTPOK: IMTOHCK IOJICTPOKHI
BHYTPH JJAaHHOI CTPOKHU; 3aMeHa HailIeHHOM ITOACTPOKU Ha JIPYTYIO
CTPOKY

IIpakTudeckas padota mo TeMe "O6paboTKa CTPOK C
HCIOJIb30BaHNEM (PYHKIHIT CTaHAAPTHON OHOIHOTEKH SI3BIKA
IIporpaMMHUpOBaHus"

I'eHeparus cJI0B B 3aJJaHHOM ayihaBUTE

MaccuBsl 1 ITocae0oBaTeIbHOCTH Yncel. [IpakTudeckas padora 1mo
TeMe ""3aIoIHeHne MaccuBa'”

100 OO00O0mEHHBIE XapaKTEPUCTUKH MacCHBa
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JIuHeNHbII IONCK 3aIaHHOr0 3HAa4eHUs B MaccuBe. [IpakTinyeckas
paboTta mo Teme "JIMHENHBII OUCK 3aJJaHHOTO 3HAUYEHHUS B MaccHBe"

[IpakTideckas padota o teme "TIoNck MHHIMAILHOTO
(MaKCHMAaJIbHOTO) 3JIEMeHTa B YHCIOBOM MaccHBe"

COpTHpOBKa OJHOMEPHOI'O MaCCHBaA. Hpocrme METOJIbI COPTHPOBKH.

[TpakTiaeckas padota o Teme "TIpocThie METOIBI COPTHPOBKHU
MaccuBa"

CopTupoBKa ciusHHEM. bpicTpas copTHpOBKa MacCHBa (aITOPUTM
QuickSort). ITpakTuueckas pabota mo Teme "BbIcTpas COPTHPOBKa

MaccuBa"
JIBOMYHBIII IOUCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTudeckas

' pabota 1o Teme " JIBOMIHBII ITOHCK"

JIByMepHBbIe MacCHBBI (MAaTPHITH)

 AnropuTMBI 00pabOTKH MaTpHIY

PemeHne 3aa4 aHaI3a JaHHBIX

_ Cpencha TEKCTOBOI'O ITpOIECCOpa

KommbroTepHas BEpCTKa TEKCTa

[IpakTideckas pabota o TeMe "BépcTka JJOKYMEHTOB ¢
MaTeMaTHueckKuMu hopmyramu”

HHCTpYMEHTHI pelleH3HPOBaHUS

- IIpakTHdeckas paboTa mmo TeMe "MHOToCTpaHUYHBIE JOKyMEHTHI"

Oo6mauynble cepBuchl. KomutektuBHas paboTa ¢ JOKyMEHTaMH.
IIpakTudeckas padota mo TeMe "KoJuteKkTHBHas padoTa ¢

- JOKyMeHTaMu"

AHam3 1aHHBIX. bolbIiie 1aHHbBIE

- MamunHOe 00y4JeHie

AHaM3 JaHHBIX C IOMONIBIO 3JIEKTPOHHBIX TaOJIHIT
[TpaxkTudeckas paboTa o TeMe "AHaIN3 JaHHBIX C TIOMOIIBIO

' 3JIeKTPOHHBIX Ta0ymI"

IToctpoenne rpadpukoB Gpynkinii. [IpakTnyeckas pabora mo Teme
"HarnsiHoe IipejicTaBlIeHHE pe3yIbTaTOB CTATUCTHYECKOI
00paboTKH JaHHBIX B BUIE JUarpaMM CpeJcTBaMHU peaKTopa
3IIEKTPOHHBIX TaOHII"

[W g R (VR Y S S—
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JInunu tpenna. IIpaktideckas padota mo teme "Ilox0op MHUM
TpeHJa, IPOrHO3UPOBaHHE"

[Toxbop mapametpa. IIpakTideckas padora mo teMe "UnuciaeHHOe
pelleHne ypaBHEHHUII ¢ ITOMOIIBIO ITo100pa mapaMerpa”

OnTummp3anus Kak IMOMCK HAILUTy4dIIero pelleH s B 3a1aHHbBIX
ycroBusx. IIpaktudeckas padora mo teme "Pemenue 3amaq
ONITUMH3AITHHU C IIOMOIIBIO 3I€KTPOHHBIX Ta0mI"

[ToBTOpHO-0000MatOITHIT YpOK TT0 pa3aeny "Iludposas
IrPaMOTHOCTB"

IToBTOpHO-0000MIIatOMINIT YPOK IO TeMe "AireOpa JIoruku"
[ToBTOpHO-0000MAtONTIIT YPOK 11O TeMe "Auredpa JToruxku"
IToBTOpHO-0000MarONIIIT YpoK 1Mo TeMe "KoMmmbroTepHas

- apHpMeTHKa"

[ToBTOpHO-0000MAtONTIIT YPOK 11O TeMe "OCHOBBI
[IpOrpaMMHUPOBaHUS"

[ToBTOpHO-0000MAOLTHIT YPOK 11O TeMe "BcmoMoraTeabHbIe

| QITOPUTMBI"

IToBTOpHO-0000MaONIIIT YPOK 1O TeMe "BemomoraTebHbIe
JITOpUTMBI"

[ToBTOpHO-0000MatOTIIT YPOK IO TeMe "O0paboTKa CHMBOJIBHBIX
JaHHBIX"

' IToBTOpHO-00600maromuii ypok mmo teme "UreHne JaHHBIX U3 (aiiaa"

[ToBTOpHO-0600MIatOMTIIT YPOK 1O TeMe "OOpaboTka MacCHBOB"

' IToBTOpHO-0000maronmil ypok mo reme "O6paboTka MaccHBOB"

[ToBTOpHO-0000MaOITIIT YPOK IO TeMe "O0paboTKa TEKCTOBBIX

- IOKyMEHTOB"

[ToBTOpHO-0000MAOITIIT YPOK 11O TeMe "AHaIN3 JaHHBIX"
IToBTOpHO-0000MAaOIINI YPOK 110 TeMe "AHaIH3 JTaHHBIX "

OBIIEE KOJIMYECTBO YACOB IIO ITPOIPAMME
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11 KJIACC

Koau4decTBo 4acos D/IeKTPOHHbIE
Ne nudposbie
P Tema ypoka Konrpoasnbie IIpakrHyeckne
n/m P Bcero pﬁ P p o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
1  KonmdecTBo HHpoOpMaIHu 1
2 AJITOpUTMBI CKATUS TAaHHBIX 1
3 Amropurm Xaddmana 1
4 [IpakTideckas padota o Teme "CiKaTHe JIAaHHBIX C IIOMOIIBIO 1 1
arropurMa Xaddmana"
5 Airoput™m LZW 1
6 AJTOpUTMBI CKaTHS JaHHBIX ¢ moTepsmi. [IpakTudeckas padoTa 1mo 1 0.5
Teme "CxaTue JaHHBIX ¢ orepsMu (aropurMsl JPEG, MP3)" "
7 CKopocTh Iepeadyn JaHHbIX 1
8  IlomexoycTOHYHBBIE KOJIBI 1
9  Ilpaktmueckas pabota mo teme "TlomexoycToiduBbIE KOBI" 1 1
Cucrtempl. KOMIIOHEHTBI CHCTEMBI U UX B3aMO/IEIICTBHE.
10  CucreMHsIil 3¢ dexT. YipapieHne Kak HHGOPMAIHOHHBII Ipoliecc. 1
OOpaTHas CBS3b
11  Mojenu u MOJIeTHPOBaHUE 1
12 Tpadw 1
13 Pemenue 3agad ¢ MOMOIIbO rpaoB 1 1
14  JlepeBbs 1
15  OcHOBBI TEOpHUU UTP 1
16 IIpakTHaeckas padora mo TeMe "IIONCK BBIMTPHIIIHON CTPAaTErHH B 1 1
Urpe ¢ MOJHOI HH(popMartiei”
17  CpexncrtBa HCKYCCTBEHHOI'O HHTEIIIIEKTA 1
18 [IpakTideckas pabota o Teme "CpeJicTBa HCKYCCTBEHHOTO 1 1
HHTeJUIeKTa"
19 @opmanuzanus MOHATHS aropuTMa. MamnHa TelopuHTa Kak 1
YHUBEpCaJIbHas MOJIeJIb BeraucieHuil. Tesuc Yépua—TpropuHra
20 IIpakTHdeckas padora o TeMe "CocTaBiIeHHe IPOCTOMH MPOrpaMMbI 1 1

Ju1 MamyHel Teropuara”
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32
33
34

36
37

38

39

- Manmna ITocta

HopMmanbHble anrropugmel MapkoBa
AnTopUTMHYECKH Hepa3penMble 3ajadi. 3ajada OCTaHOBA.

_ HeB03MO0KHOCTh aBTOMAaTHIECKOI OTJIaIKU IIporpamMm

CJI0KHOCTD BBIYUCIIEHHI
TIonck MpocCTHIX YKCeNI B 3aJaHHOM JIHAa30HEe C IIOMOIIBIO

| aIrOpUTMa «pemeTo SpaTocherar

ITpakTiaeckas padbota o TemMe "TIONCK IMPOCTHIX YHCel B 3aJaHHOM

- auamasoHe"

MHoropa3psaHble IeIble YICia, 3a1a91 JTTHHHOH apupMETHKH
IIpakTHdeckas padota mo TeMe "Peann3ariusa BEIIUCICHUI ¢

' MHOTOpa3psIHBIMH YHCIaMu"

CJIOBapI/I (aCCOIIHaTHBHb]e MAacCCHBBI, 0T06pa>1<emm). X3III-Ta6JII/IIH>I.
HOC’I’pOGHI/Ie aJI(baBI/ITHO-‘IaCTOTHOTO CJIOBaps A 3aJaHHOT'O TEKCTa

[TpakTiaeckas pabota no teme "TlocTpoeHne angpaBUTHO-4aCTOTHOTO

- CIIOBaps JUIS 3aJaHHOro TeKcTa"

AHainn3 TeKcTa Ha eCTECTBEHHOM SI3bIKe. BeIeneHue
MIOCJIeIOBaTEIBHOCTEN 110 M1a0I0Hy. PerynspHeie BIpaKeHHS.
YacTOTHRIN aHAIU3

IIpakTHdeckas padora mmo TeMe "AHaa3 TeKCTa Ha eCTECTBEHHOM
SI3BIKE"

Cteku. AHanu3 IIPaBUIBHOCTH CKOOOYHOTO BBIPpAKCHU A
Brerancienue apH(bMeTI/I‘IeCKOI’O BBIpaKCHHUA, 3alIHCAHHOT'O B

- mocTuKcHOI hopme

[TpakTiaeckas pabota o TeMe "BrrunciaeHne apiudpMeTHIecKoro

' BBIpaXKEHH, 3alIHCaHHOTO B IMOCTHUKCHOII hopme”

Oqepezm. Hcnonp30BaHIE OoUepeaHu I BPEMCHHOTI'O XpaHCHHA
JaHHBIX

- IIpakTH4eckas pabora mo Teme "lcnonp3oBanue odepenn”

JlepeBbs. Peamu3aius gepeBa ¢ HOMOIIbIO CCBUIOUHBIX CTPYKTYP.
JIBouunble (OuHapHBIe) AepeBbs. [locTpoeHNe AepeBa U 3aJaHHOTO
apu(METHIECKOTO BBIPAKEHUS

IIpakTHaeckas padora mo TeMe "IIcmoab30BaHNe JepEBbEB JUIA
BBIUHCIICHUS api(PMETHISCKIX BhIpaxKeHHit"
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PekypcuBHBIE aITOpUTMBI 00X0/a epeBa. Fcnoap30BaHNIe CTeKa U
odepenu I 00Xoj1a iepesa

PexypcuBHBIE aITOpUTMBI 00X0/1a iepeBa. VIcnonp30BaHUe CTeKa 1
odepenu 111 00Xoj1a iepeBa

Anroputmbl Ha rpadax. IlocTpoeHne MUHIMAIBHOTO OCTOBHOTO
JiepeBa B3BEIIEHHOTO CBI3HOTO HEOPHEHTHPOBAHHOTO Tpada

- O6xox rpada B riryonny. O6xo rpada B ITHpHHY

KonudecTBo pa3mMyHBIX IyTeil MeXy BepIITHAMU
OpPHEHTUPOBAHHOT O AIUKIMYECKOro Ipada

- Airoput™ JI€AKCTpHI.

[IpakTideckas padota o TeMe "BrIdncieHne JUIHHBI KpaTdaiIiero
IIYTH MKy BepumHamu rpada (aaroputm JlefikcTpor)"

AuroputMm @oiina— Y opliiasiia

3agaun, pemraeMple ¢ IOMOIIBIO JTHHAMUYIECKOT O

' IIPOrpaMMHPOBAHHUS: BEIYHCIIEHHE PEKYPCHBHBIX (DYHKIIHI

IIpakTHdeckas padota o TeMe "BrrdncieHne pekypcHBHBIX
(bYHKIHUI ¢ TOMOIIBIO JUHAMUYECKOT O IIPOrpaMMHUpOBaHUS"

3&1{&‘11/1, peuracMbI€ C IIOMOIIBIO JTHHAMHIECCKOI'O
IIporpaMMHpOBaHHA: II0JICYET KOJMYECTBA BapHaHTOB

IIpakTdeckas padora mo TeMe "TIoAcHET KOIUIeCTBa BAPHAHTOB C
IIOMOIIBIO JHHAMHUYECKOTO IIPOr paMMIPOBAHHS"

3agaqn, peurac€MbI€ C IIOMOIIBIO JTHHAMHYIECKOI' O
IIporpaMMHpOBaHUA: 3ada9l OIITHMH3AITHI

[TonsaTHe 0 mapagurMax nporpaMmmupoBanus. O030p S3bIKOB

' IIPOrpaMMHPOBAHUS
ITonsTne 06 00BEKTHO-OPHEHTHPOBAHHOM IIPOrPAMMHUPOBAHUH

OO0BeKTH! U Ki1acchl. CBOIICTBA U METOAEI 0OHEKTOB

- OGBEKTHO-OPHEHTHPOBAHHBII aHAIIN3

IIpakTHaeckas padora mo TeMe "IIcmoab30BaHNe TOTOBBIX KJIacCOB B
rporpamme”

Pa3paboTka nmporpaMm Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO
[oIXo0/1a

[TpakTiaeckas padbota "Pa3paboTka IMpoCToil MporpaMMbI ¢
HCII0JIb30BaHUEM KJIaccoB"
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Nukancynsuus. [Tpaktideckas pabota mo Teme "Pa3paboTka Kiacca,
HCTIOJIB3YIONIET 0 HHKAIICYIISIIIO"

HacnenoBanue. I[Tormmopduzm

- IIpakTH4eckas pabora mo TeMe "Pa3zpaboTka HepapXHH KIaccoB"

Cpensl ObICTpOI pa3paboTKu mporpamm. [IpoekTupoBaHue

- HHTepdelica MoIb30BaTeNs
- IIpoexTHpoBanue HHTEepdeiica 0Ib30BaTEN]

Hcmonp30BaHNEe TOTOBBIX YIIpaBJIACMBIX 3JICMCHTOB JJIA IIOCTPOCHUA

- mHTepdeiica

[TpakTiaeckas padota o TeMe "Pa3paboTka IporpaMMEI ¢

' rpadguieckuM HHTEpdeiicom”
' II3ydeHne BTOpOro s3bIKa POr pAMMHpPOBaHHS

3y4geHne BTOPOro sA3bIKa IMPOr paMMHUpPOBaHUS
DTarnbl KOMIBIOTEPHO-MAaTeMAaTHIECKOTO0 MOJI€THPOBAHUS

III/ICerTI/BaIIH}I ITpH MaTEMAaTHICCKOM MOACIHPOBAHN U
HETIPEPBIBHBIX ITPOLIECCOB. MO,IIGJII/IPOBEIHI/IG JBHIKCHIA

[IpakTigeckas pabora mo Teme "MoaempoBaHue IBHKEHUS"
MopenupoBaHue OnoIorudeckux cucreM. IlpakTudeckas padborta mo

' TeMe "MozemipoBaHie OHOIOTHIeCKUX CHCTeM"

MaTemaTHdecKHe MOJIENIH B SKOHOMHUKE. BBIUHCITUTEIbHEIE
HKCIIEPUMEHTHI C MOJIEIIMU

BepostHOocTHBIE Mojienn. [IpakTHdeckas paboTa mo TeMe
"MMuTaniioHHOE MOJEIHPOBAHIE C IIOMOIIBI0 MeToAa MoHTe-

- Kapmo"
- KommbroTepHO€E MOJIEIMPOBAHIE CHCTEM YIIPABJIEHHS

OO6paboTKa pe3y/IbTaToB SKCIEPHMEHTa
Tabmynble (pensioHHble) 0a3bl JaHHBIX

ITouck, copTHpPOBKA U (IUIBTPAINIS JaHHBIX. 3alIPOCHI Ha BEIOOPKY
JAHHBIX. 3aIIpOCHI C TapaMeTpaMi. Beraucisemsple oI B 3alpocax

- IIpakTHieckas pabora mo TeMe "PaboTa ¢ roroBoii 6a30ii JaHHBIX"

MHoroTtabmidaHble 0a3bl JIaHHBIX. THITBI CBSA3€ MeX 1y TaOIHITaMU.
BremmHmii kod. I{enocTHOCTh Oa3bl JaHHBIX
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IIpakTHueckas padora mo TeMe "Pa3paboTka MHOTOTaOIMIHOI Oa3bl
JTaHHBIX"

3ampochl K MHOTOTaOIMYHBIM 0a3aM JTaHHBIX
IIpakTHueckas padoTa o TeMe "3ampockl K MHOTOTaOIHYHOI Oase

- 1aHHBIX"
- SI3BIK ynpaBieHHs JaHHBIMH SQL

ITpakTiaeckas pabota o TeMe "YipapieHHe JaHHBIMH C IIOMOIIIBIO

- sa3pIKa SQL"
 Hepensunonssle 6a3bl JaHHBIX. DKCIIEPTHBIE CHCTEMbI

HHTepHeT-IIPII0KEHUS
IIonsTHE O CEpBEPHOIT U KIMEHTCKOH 4acTaX caita. TeXHOJIOTHS

| «KIHEHT — CE€PBEP», €€ JOCTOMHCTBA U HEJIOCTATKU

OcHoBsl s361Kka HTML
[IpakTideckas pabota no teme "Co3qaHne TEKCTOBOI BeO-

- CTpaHHIBI"

OcHoBHI a3p1ka HTML
OcHoBBHI a3p1ka HTML

IIpakTHueckas padora mo TeMe "Cozianue BeO-CTpaHHIIB,
BKJTFOYAOIIEel MyJIbTHMEIUITHBIE 00BEKThI (PUCYHKHU, 3BYKOBBIE

' IaHHBIE, BUJIE0)"

OcHOBBI KacKaIHBIX Ta0mI cTiieii (CSS)

IIpakTideckas pabota no TeMe "OdopMieHHe CTPAaHHITBI C TOMOIIBIO
KacKaJHBIX Ta0IuIl cTiei"

Cuenapun Ha s3b1ke JavaScript

- Cuenapun Ha s3bIKe JavaScript
- DopMbl Ha BeO-CTpaHHLE

[TpakTiaeckas padbota o teme "OOpaboTka JaHHBIX GopM"
Pa3memenne BeO-caiiToB. YciIyra XocTHHTa. 3arpy3ka ¢aiiaoB Ha
cait

Kanpupoanue. HcnpasieHue nepcrekTussl. [ ncrorpamma.
Koppekmuus ypoBHeit, Koppekius 1BeTa. OdecBeunBaHIe IBETHBIX
H300paKeHHi
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BBo1 n1300pakeHHIT ¢ HCIIOIB30BAaHUEM PA3IHIHBIX IH(PPOBBIX
ycTpoiicT. [IpakTudeckas padorta o TeMe "OO6paboTka M poBHIX

- potorpadmii"

Perymis. Pabota ¢ oomactamu. @uisTpsl. [IpakTudeckas padora 1o

- Teme "PeTyms mudpoBsIx dpoTorpaduii”

MHorocnoitHble n300paxeHns. TekcToBble cIoH. Macka cio4.
Kananel. CoxpaHeHHe BbIIeIEHHOI 001acTi

- IIpakTH4eckas pabora mo TeMe "MHorocaoiiHble H300paKeHus"

[ToxroToBKa WLTIOCTpAITHil i1 BeO-caiiToB. [IpakTiaeckas padboTta
10 TeMe "AHUMHpPOBaHHbIE H300paKeHUs"

BekrtopHas rpaduka. BekTopu3zaiis pacTpoBBIX H300paKeHHIT
IIpakTHdeckas padora o TeMe "BekTopHas rpaduka’

IIpuHIUIIBI TOCTPOSHUS U peJaKTHPOBAHUS TPEXMEPHBIX MOJeIeil
[IpakTiaeckas padota mo teme "Co3aHue MPOCTHIX TPEXMEPHBIX

- Mozenen"
- Cetounsle Mojiennu. Matepuaiisl
- IIpakTH4eckas pabora mo TeMe "CeTouHble MoJeIH"

MOI[GJII/IPOB&HHG HCTOYHHKOB OCBCIICHH . KaMepr

- IIpakTHdeckas pabora 1o Teme "Pengepunr"
- AjymTHBHBIE TeXHOIOTUH (3D-puHTEPHI)
' IloHATHE 0 BUPTyaIbHON PeaIbHOCTH M JJOIOJIHEHHO! pealbHOCTH

[ToBTOpHO-0000MarOIIT YpoK o TeMe "HHdopmarus u
HH}OpPMaIMOHHBIE ITPOIECcCH”

- IToBTOpHO-00600maronuii ypok o teMe "MojgennpoBaHue"

[ToBTOpHO-0000IarOIII YpOK 110 TeMe "MojaenupoBaHue”
[ToBTOpHO-0000MIAOIIIT YPOK IO TeMe "DJIeMEeHTHI TEOPHH

aJIr OPUTMOB"

IToBTOpHO-00001IAOIIIT YPOK IO TeMe ""DJIeMEeHTHI TEOPHH

aJIr OPUTMOB"

[ToBTOpHO-0000IIAONITIIT YPOK IO TeMe "AJTOPHTMBI U CTPYKTYPBI
JTaHHBIX"

[ToBTOpHO-0000MIIArONITIIT YPOK IO TeMe "AJITOPHTMBI H CTPYKTYPBI
JaHHBIX"
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' IToBTOpHO-0000maronuii ypok o teMe "3D-MoaemupoBaHue’

IToBTOpHO-0000MatOIIHNIT YPOK 10 TeMe "OO0BbeKTo-
OpHEHTHPOBaHHHUE IIPOrpaMMIpOBaHue"

[ToBTOpHO-0000marOIII YpOK 1Mo TeMe "OO0BeKTo-
OpHEHTHPOBAHHUE TIPOrpaMMIpOBaHHe"

[ToBTOpHO-0000MarONII YpoK 1Mo TeMe "OOBeKTo-
OpHEHTHPOBAaHHHUE IIPOTrpaMMHIpOBaHHe"

IToBTOpHO-0000mMarOIIIT YpOK 10 TeMe "KoMImbroTepHO-

| MaTeéMaTH4Y€CKOEC MOIIGJIPIpOBaHHe"

[ToBTOpHO-0000MIIarONITII YPOK 0 TeMe "Ba3bl JIaHHbIX "

IToBTOPHO-0000MIArOIIINIT YPOK IT0 TeMe "Ba3er JaHHBIX"
| p yp

- IToBTOpHO-0600maronmii ypok 1o teme "Bed-caiTsr"

' IToBTOpHO-0000maronmii ypok 1o teMe "Bed-caiTsr"

[ToBTOpHO-0000mMaroNII YpoK 1Mo TeMe "KomibroTepHas rpaduka
[ToBTOpHO-0000mMaroII YpoK 1Mo TeMe "KommbroTepHas rpaduka’
[ToBTOpHO-0000mMarOII YpOK 10 TeMe "3D-mopemipoBanue”

[ToBTOpHO-0000mIarOMIII YPOK 110 TeMe "3D-MopempoBaHue

OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI O ITPOITECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JIVIA YYEHUKA

» Indpopmaruka (B 2 gactax), 10 kiace/ I[Tomskos K.JO., Epemun E.A., O6miecTBO ¢ orpaHHYeHHOH
oTBeTcTBeHHOCThIO «BITHOM. JIabopaTopus 3HaHHI»; AKITHOHEpHOE 001IecTBO «/13/1aTeIbCTBO
«IIpocBenieHue»

» Indopmatuka (B 2 gactax), 11 kiace/ ITomskos K.JO., Epemun E.A., O011ecTBO ¢ OrpaHUIeHHOMH
oTBeTcTBeHHOCThIO «BITHOM. JIabopaTopus 3HaHHI»; AKITOHEpHOE 001IecTBO «/13/1aTeIbCTBO
«IIpocBemeHue»

METOJUYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

HNudopmaruka. YMK s crapmreit mkosr: 10 — 11 kracest (OI'OC). MeToaudeckoe mocooune Juis
yuntend. YrayonéHasni yposeHb / bopoaun M.H., O01iecTBo ¢ orpaHHYeHHOI 0TBETCTBEHHOCTHIO
«BTHOM. JIaGopartopus 3HaHHID»

MU PPOBBIE OGPA30BATEJIBHBIE PECYPCBI I PECYPCBHI CETH HHTEPHET
IIpaktukym - https://kpolyakov.spb.ruw/school/basebook/prakt.htm
IIpesenTarmn - https://kpolyakov.spb.ru/school/basebook/slides.htm



KOHTPOJIbHO-U3MEPHUTEJIBHBIE MATEPHAJIBI

Marepuaisl JUIS IIPOBeIeHIS KOHTPOJIBHO-H3MEPUTEIFHBIX MEPOTIPUATHIT HAXOASATCSA Ha O(HITHATBHOM
caiiTe aBTOpa y4eOHHKa H JIOCTYITHBI IIO CCBUIKE:

https://kpolyakov.spb.ru/school/basebook/prakt. htm

KPUTEPUHN OIIEHUBAHUA

KpuTtepnn u HOpMbI OLIeHKH YCTHOIO 0TBeTa

OTMeTKa «5»: OTBET IOJIHBIN U MPaBUIbHBIN, HA OCHOBAHINHU N3YUYE€HHBIX TEOPHUIl; MaTepHall H3I0KeH
B OIIPEJIeIEHHOI TOTHYECKOI MOCIe0BATETbHOCTH, IUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIHHBIIL.

OTMeTKa «4»: OTBET IOJHBII U MPaBUIbHBIN, HA OCHOBAHNU N3YUYE€HHBIX TEOPHUIl; MaTepHall H3I0KeH
B OIpe/IeIEHHOI JTOTHYeCcKOl MMOCIeA0BaTeIbHOCTH, IIPH 3TOM JOMYIIEHHl 2-3 HecyIleCTBeHHbIE OIIHOKH,
HCIIPaBICHHBIE 110 TPeOOBAHMUIO YIHTEIS.

OT1MeTKa «3»: OTBET MOJHBIN, HO MPHU STOM JOMNYIIeHa CYN[eCTBEHHAs ONIMOKAa, IIH HEIOJHBIM,
HECBSI3HBII.

OT1MeTKa «2»: IIpH OTBEeTE 0OHAPY/KEHO HEMIOHNMAHHE YJalIIMCS OCHOBHOTO COJEpKaHHUSI ydeOHOTO
MaTepHaa N JOIMyIIeHbl CYIlleCTBeHHbIe OIMOKH, KOTOPBIE YUalTHIiCs He CMOT HCIIPABUTh IIPU HaBOASIIHX
BOIIPOCAX YUUTES.

Kputepnu 1 HOpMbI OLleHKH MPAKTHYECKOI0 3a1aHHS

O1MmeTKa «S»:

A) BBIIIOJHUI paboTy B IMOJHOM 00BEME C COOMIOZEHHEM HEOOXOJMMOI IOC/Ie0BaTeIbHOCTH €€
IIPOBE/ICHUS;

B) camocToSITeNBHO U palioHaIbHO BRIOpA U 3arpy31I HE00X01HMOe IIporpaMMHOe oOecrieueHHe, Bce
3aJ]aHUs BBHIIOJIHIUI B YCIOBISIX H PeXUMaX, 00€CHEeYHBAIONINX IIOJIydeHHE pPe3yJIbTaTOB H BBIBOJIOB C
HauOOoIIbIIei TOUHOCTHIO;

B) B mpezicTaBiIeHHOM OT4ETe IIPAaBHJIBHO U aKKypaTHO BBIIIOJHIII BCE 3aIIUCH, TaOIUIIBI, PHCYHKH,
qepTexu, rpadiKH, BEIYHCICHUS H C/Ie/1al BBIBOJIBL.

OtmeTka «4»: paboTa BHINOJTHEHAa MPAaBIIbHO, C Y4ETOM 2-3 HECYIIECTBEHHBIX ONIHOOK,
HCIIPABIEHHBIX CAMOCTOSTEIHHO 110 TPEOOBAHUIO YIUTEIIA.

OtmeTka «3»: paboTa BBHINOJIHEHA IPAaBWIHHO HE MEHee 4eM Ha IIOJOBHUHY, WIH JOIYIIeHa
CyIlecTBEHHas OIINOKa.

OT1MeTKa «2»: B X0Je paOOTHI JIOMYIIEeHHI JBe (1 0ojiee) CyleCTBEHHbIe ONIMOKH, KOTOPBIE yJalTHiics
He MOKET UCIIPaBUTH JJake 10 TPeOOBAHUIO YIHUTEIISL.

KpuTtepnn u HOpMbI OLleHKH MHCbMEHHBIX KOHTPOJIbHBIX PadoT

Omnenka «5» cTaBUTCS 3a padOTY, BBIIIOJIHEHHYIO IIOTHOCTBIO 0€3 OTHOOK U HEJOUETOB.

Ouenka «4» craBuTCS 3a paboTy, BBIIOJHEHHYIO IIOJTHOCTHIO, HO IIpH HAJINYHHU B Hell He Oosiee oHOI
Herpy0oii ommOKH U OJJHOTO HeJl04éTa, He Oonee TpEX HEeJ0UETOB.

OneHka «3» CTaBUTCA, €CIH YISHHK IPaBIIBHO pPeNnul He MeHee 2/3 Bcell paboThl IUIH JOIIYCTIUT He
Oonee o/1HOII Tpy0Ooil ONMOKH U BYX HEI0UETOB, He Oojiee 0IHOI Ipy0oil U OJIHOI HErpyOoil OMHOKU, He
Ooitee TpEX HETPYOBIX ONMIMOOK, OAHOI HErpyOoil OMMUOKU U TPEX HEJTO0YETOB, IIPHU HAMMIUHU 4-5 HEJJOUETOB.

OneHka «2» CTaBUTCS, €CIH YUCIO OMMOOK M HEJOYETOB MPEBHICHIIO HOPMY IS OLIEHKH «3» N
MIPaBIJIFHO BBIIIOIHEHO MeHee 2/3 paboThiio.

TecT oneHnBaeTcs ceXyIIHM 00pa3oM:

«S» - 80-100% mpaBIIBHBIX OTBETOB Ha BOIIPOCHI;
«4» - 66%-79% TpaBUIbHBIX OTBETOB Ha BOIIPOCHI;
«3» - 50%-65% npaBUIbHBIX OTBETOB Ha BOIIPOCHI;
«2» - <= 49% npaBWIBHBIX OTBETOB Ha BOIPOCHI;



IlepeyeHb OIIHOOK

I'pybuvie owubxu.

1. He3HnaHne ompejeneHUil OCHOBHBIX ITOHSTHII, IIPaBIUI, OCHOBHBIX IOJIOXKEHUI TeOpUH, MPUEMOB
COCTABJIECHHS aJTOPHTMOB.

2. HeymMmeHme BBIJIEIATh B OTBETE IJIaBHOE.

3. Heymenmne mnpuMeHATh 3HaHHSA JUIS pEHIeHHUS 3aJad U OOBSICHEHUS OJIOK-CXeM alrOpUTMOB;
HEIpaBUWIHHO c(hOpMyIHPOBaHHBIE BOIPOCHI 33/1a41 WIH HEBEPHOE 00BSCHEHUE X0/1a e€ pelleHNs; He3HaHHe
NpHEMOB peIeHHs 3aJad, AaHAJIOTMYHBIX paHee pelI€HHBIM B Kilacce; OIIMOKH, IIOKa3bIBAIOIINE
HEMPaBUJIbHOE IIOHHIMaHHE YCIOBHS 3aJadyl IUIM HEBEpHOE HCTOJIKOBaHHE pEIIeHHS, IpHMEHEHNe
OIIepaTOpOB B IIPOrpaMMax, HX He3HAHUE.

4. HeymeHne 4l TaTh IPOTPaMMBI, aITOPUTMBI, OJIOK-CXEMBI.

5. Heymenue rotoButs k padote BM, 3amyckath IporpaMMmy, OTJIaXKHBATh €€, IOIyJaTh pe3yIbTaThl
U O0BSICHATH HX.

6. HebpexxHoe oTHOMmIeHHe kK DBM.

7. Hapymenue TpeGoBaHUil MpaBII 0€30M1acHOTO Tpyaa Ipu pabote Ha DBM.

Heepybuvie ouubxu.

1. HetounocTh (popMyIHpPOBOK, OIpeeIeHNUil, TOHATHII, BEI3BaHHAS HEMOTHOTOH OXBaTa OCHOBHBIX
IIPU3HAKOB OIPEJIEeIIEMOr0 MOHSTHS; OIIHOKH CHHTAKCHIECKOTO XapaKTepa.

2. ITponyck mm HETOYHOE HAIICAaHUE TECTOB B OIl€paTOpax BBOJIa-BBIBOJA.

3. HeparmoHaIbHBIH BBIOOP pelIeHHs 3a 1aql.

Heoouémpui.

1. HepaiioHanpHbI€ 3aIIICH aITOPHTMOB, IPpe00pa30BaHMIl U peIIeHHUIT 3a/1a4.

2. Apudmernyeckne OMMOKH B BBIYHCICHUSX, €CIH ATH OMMOKH Tpy0o He HCKaXalT peaJbHOCTh
IIOJTy4EHHOTO pe3yJIbTaTa.

3. OTenbHbIE IOTPENTHOCTH B (hOpMYITHPOBKE BOIIPOCa IIH OTBETA.

4. HeOpexHoe BBIITOIHEHUE 3aIlHcell, depTekeil, cXxeM, TpaKoB.

5. Opdorpadudeckne U MyHKTyaIlMOHHbIE OIIHOKH.



