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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padoyeit
IPOrpamMMbl BOCIIUTAHHUS.

[IporpaMmma mo wuHpoOpMaTHKe MAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOYy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npenmera «MubopmaTuka» Ha yriyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTenbHOE IPEIMETHOE coJlepKaHue, Ipe1yCMaTpUBAET €ro
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAeIIIeT pacipeleICHUE ero
no Kjaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYEMYI0 (IIPUMEpPHYIO)
NIOCJIENOBATEIBHOCTh ~ MX  M3Y4YEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXC.

Opranuzamnus npenojgaBaHusi ydeOHoro mnpenvera «WHopmatuka» Ha
YPOBHSIX OCHOBHOTO OOINEro M cpemHero oOmiero obpaszoBanus B 2025-2026
y4e€OHOM TOJy OCYULIECTBIIIETCS B COOTBETCTBUHU CO CIEIYIOIIMMHU HOPMAaTHUBHO-
MIPaBOBBIMH AKTaAMHU:

— @epaepanibHbI 3aK0H OT 29 nekadpst 2012 1. Ne 273-03 «O6 oOpazoBaHuu
B Poccuiickoi deaepanuny;

— @enepanbHblii 3ak0H oT 19 nexadpst 2023  No 618-03 «O BHeceHUH
n3MeHeHnt B @enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccutickoit denepanumy;
— npuka3z Munnpocsenienust Poccun ot 31 mas 2021 r. Ne 287 «O06 yTBepxkIeHUn
(denepaibHOrO0 TOCYAApCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO
obmero oopaszoBanus» (¢ uamMeHeHusaMH) (nanee — PI'OC O00);

— mnpuka3 MunoOpnayku Poccum ot 17 wmas 2012 1. Ne 413 «O6
YTBEPKACHUHU (PeIepabHOTO TOCYAApCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJApTa
cpeaHero oomiero oopazoanus» (¢ usmenenusimu) (nasnee — ®I'OC COO);

— npuka3 Munnpocsemenuss Poccum ot 18 mas 2023 1. Ne370 «OO0
yTBEpXKACHUM (enepaibHOil 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus» (C U3MEHEHUSIMH); — TIpuka3 MunnpocBemenus Poccun ot 18 mas
2023 1. Ne371 «O06 ytBepxkaeHuu ¢denepaibHOi 00pa3oBaTEIbHON MpPOrpaMMBbI
CpelHero o01ero oopa3zoBaHus» (C U3MEHEHUSIMH);

— npuka3 Munnpocsenienusi Poccun ot 21 centsaops 2022 r. Ne 858 «O06
yTBepXkAeHUH (eAepalbHOro MepedyHs yuyeOHMKOB, JOMYIIEHHbIX 2 K
WCITOJIb30BAHUIO MpPU pealn3aluyd HMEIOIIMX TOCYJAapCTBEHHYIO AKKPEAMTALIMIO
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o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMU, OCYIIECTBISIONIMMU 00pa30BaTEIbLHYIO
JESATEIbHOCTh U YCTAHOBJICHUS MIPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
Y4EOHUKOBY;

— npuka3 Munnpocsemnieaust Poccun ot 21 despans 2024 r. Ne 119 «O
BHECEHUU W3MeHEeHH B mnpuioxkeHuss Ne 1 m Ne 2 k mpukazy MuHucrepcTBa
npocBemieHust Poccuiickoit denepannu ot 21 centsops 2022 1. Ne 858 «O6
yTBEpXKIeHUH  (eaepaibHOTO  TIEpPeYHs  y4eOHWKOB,  JOMYIIEHHBIX K
WCIIOJB30BAaHUIO TIPU PEATU3alNU HMMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHETO
oOmiero oOpa3oBaHUsA OpPTaHU3AIMAIMHU, OCYIIECTBISIIOIIUMU 00pa30BaTEIbHYIO
JEATEIIbHOCTh U YCTAHOBJIEHUS MPEJAEIBHOIO CPOKA UCIOJIb30BAHMS UCKIIFOUEHHBIX
Y4COHUKOBY;

— npuka3 Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHUMN
u3MeHeHui B npuka3z Munmnpocsemienus Poccuu ot 21 centsaops 2022 r. Ne 858
«O0 yrBepxkaeHUU (denepanbHOro TMEpevHs YUYEOHUKOB, JOMYIICHHBIX K
WCIIOJB30BAaHUIO TIPU PEATN3ALNU HMMEIOIIUX TOCYJAPCTBEHHYIO AKKPEIUTALUIO
0o0pa3oBaTeNIbHBIX MPOrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOLIETr0, CPEIHETO
oO1iero oOpa3oBaHUs OpraHU3alUSIMU, OCYHIECTBIISIIOIIMMHU O0pa30BaTEILHYIO
JIEATEIIbBHOCTh U YCTAHOBJIEHUS MPEJEIBbHOIO CPOKA UCIOJIb30BAHMS UCKIIFOUEHHBIX
YICOHUKOB»Y;

— npuka3 Munnpocsenienusi Poccun ot 4 okta0ps 2023 r. Ne 738 «O6
yTBEPKIEHUU (PeepalibHOrO MEePEeUHs JICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU peaTu3alii UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIuTalr o00pa3oBaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpetHero ooIero oopa3oBaHUs.

[Iporpamma o nHpopMaTUKe onpeaeseT KOJIMUeCTBEHHbIE U KAYECTBECHHBIC
XapaKTepUCTUKU y4eOHOro mMaTepuaia Jjisl KaKI0ro roja u3y4eHus, B TOM YHCIIE
JUISL COJEP KATEIbHOTO HAIOJHEHUS! Pa3HOTO BUAA KOHTPOJIS (IMIPOMEKYTOUHOMU
aTTeCTaluu oOyyJaroruxcs, BCEPOCCUIMCKUX MIPOBEPOUYHBIX pabor,
rOCyapCTBEHHOM UTOTOBOM atTectaruu). [Iporpamma nmo nHbopMaTHKe SIBISETCS
OCHOBOM [IJI1 COCTAaBJCHUS aBTOPCKUX YYEOHBIX TMIPOTpaMM U Yy4E€OHHKOB,
MOYPOYHOTO TIJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpeHem o01ieM o0pa30BaHUN OTPAXKALT:

- CYMHOCTh WHGOPMATHUKA KAaK HAYYHOW JUCIUIUIMHBI, H3ydaroIIeH
3aKOHOMEPHOCTH MPOTEKaHUS U BO3MOXXHOCTH aBTOMAaTHU3allud MH()OPMAIIMOHHBIX
MIPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

- OCHOBHBIE 00JIACTH TPUMEHEHHS HWHPOPMATHUKHU, TPEKJIE BCEro
nH(OPMAITMOHHBIC TEXHOJOTHH, YIIPABIICHNE U COIMATbHYIO cepy;



-  MEXIUCUUIUIMHAPHBIA XapakTep HMHPOPMATUKH U HHPOPMALMOHHOU
NEeSATETbHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeIHEro o0Iiero o0pa3oBaHUs SIBISETCS
3aBEPIIAIOIIAM HTAllOM HEMPEPHIBHON TMOATOTOBKH OOyJaronuxcsi B 00JacTu
uHOOpPMATHKA W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha coj/iep)KaHue Kypca MH(OPMATHUKU YPOBHS OCHOBHOI'O O0IIEro oOpa3oBaHUs U
OMBIT ~ TMOCTOSSHHOTO  TMPUMEHEHHS  MH()OPMAIHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 0000IIeHHE
ATOTO OTBITA.

PesynpTaTel  yriyOnaEHHOTO ypOBHS HM3yYeHHS y4eOHOTO MpeaMmeTa
«MHdpopmatukay OpPUEHTHUPOBAHBI Ha TOJYYCHUE KOMIETEHTHOCTEH IS
nocienyromneil  npodeccuoHaIbHOM  JIeATeIbHOCTH Kak B paMKax JaHHOU
MpeAMETHOM 00JIaCTH, TaK U B CMEXHBIX C HEM 001acTsX.

OHu BKIIIOYAIOT B CEOSI:

- OBJIAJICHHE KJFOUYEBBIMU MOHSATUAMH M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCSL JaHHasl MpeAMeTHash 00JacTh, PAaclO3HaBaHHWE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTH JJIEMOHCTPUPOBATH PA3IUUHbBIC TTOIXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEepPHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

- yYMEHHUE pellaTh THUIOBbIE MPAKTUYECKHUE W TEOPETUYECKHUE 3aJayH,
XapakTepHble JUIsi MCIOJIB30BAHUS METOJOB W HUHCTPYMEHTapus JaHHOU
peaMEeTHON 00J1acTH;

- HaJIUuue TMPEJCTaBICHUN O JaHHOW MpPEeIMETHOM 00JIACTH KakK IIeJIOCTHOM
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU 00JIaCTSIMU
3HAHUU.

B pamkax yriny06n€HHOTO ypoBHS u3yueHUs WHOOpMATHKUA 00ecreuynBaeTCs
1[eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYarONIMXCsl K MPOJOHKEHUI0 00pa3oBaHUS B
OpraHu3alusax  MOpo(ecCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
porpaMMHasl MHXeHepusi, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHH, MOOWIBHBIE CHUCTEMBbl W CETHU, OOJIbIINE JaHHBIE U
MalIMHHOE OOy4YeHHEe, TMPOMBIIUICHHBI WHTEPHET Bellel, HCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBbBIC
TEXHOJIOTUH, CHUCTEMbI paclpe/eIEHHOTO peecTpa, TEXHOJOTHU BHUPTYyaIbHOW W
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi ueab u3y4eHuss y4deOHoro mnpeamera «WUudopmaruka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JATbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIIETEHIIMM O0y4Yaromerocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIOLIErocss HHGOPMAIIMOHHOTO 00IIeCTBa



M BO3paACTallIell KOHKYPEHLUHWH Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3y4yeHUE
nHopmatuku B 10—11 kiraccax 10mKHO 00ECIIEUNTD:

- c(hopMUPOBAHHOCTh MHPOBO33PEHHUSI, OCHOBAHHOTO HA TMOHMMAaHUHU POJIU
nHpopMaTUKHA, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIIECTBE;

- c(pOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ AJITOPUTMUYECKOTO MBIILICHHUS;

- copMUPOBAaHHOCTh YMEHUU pa3auvarh (PaKTbl U OIEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMHU OICHUBAHUA U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;

- c(OPMUPOBAHHOCTh MPEJCTABICHUNA O BIUSHUM WHGOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJlOBEeKa B OOILIECTBE, IMOHMMAHHME COLMAIBHOTO,
HSKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUIAMYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIULUMUHCKOrO M  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

- TpPUHATHE TPABOBBIX W HJTUYECKUX AaCHEKTOB HMHGOPMAIIMOHHBIX
TE€XHOJIOTHI, OCO3HAHUE OTBETCTBEHHOCTHU JIOJACH, BOBJICYEHHBIX B CO3JAHHME U
UCII0JIb30BaHUE UH(OPMAIIMOHHBIX CHCTEM, PACIIPOCTpaHEHUE UH(OpMAIIK;

- CO3JaHM€ YCIIOBUM ISl Pa3BUTHsI HABBIKOB Y4€OHOM, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENIbCKONM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU O0YyYarolmmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH}opmaTuka» BBLACIAIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTB» TIOCBSIIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX DOJEMEHTOB ILHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetd HHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HWH(GOPMALIMIOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUUHBIA anmapat WHPOPMATUKH, BOMPOCH KOIWPOBaHUS WH(MOpMaIuy,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMaA JIAHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHPOBAaHMe) HAIMpPABIECH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aIrOpUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMHpOBaHNE HABHIKOB pEaM3aIlMU MPOTPaMM Ha SI3bIKaX MPOTrPaMMHUPOBAHHS
BBICOKOT'O YPOBHHI.

Paznen  «MHpopMauMoOHHBIE  TEXHOJOIMM»  TIOCBIAIIEH  BOIPOCAM
npUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaIM3a
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JaHHBIX, HWCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAOJMLl JJs pEIIeHUs
NPUKJIATHBIX 3a7ay.

B npuenénnom nanee copepxkanuu ydeOHoro npenmera «MHdopmaruka»
KYpPCUBOM  BBIZICJICHBl  JIONOJHUTENIbHbIE TEMbl, KOTOpPhIE HE BXOAAT B
00s13aTeNbHYI0 MPOTpaMMy 00YUYEHHSI, HO MOTYT OBITh MPEANIOKEHBI IS U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbli ypoBEHb U3Yy4YE€HHUS WH(POPMATUKM PpPEKOMEHAYeTCs IUis
TEXHOJOTHYECKOTO  MpOQMIs, OpPUCHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHGOPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIYONEHHBI YPOBEHb W3YYEHHUS
UH(GOPMATUKHA OOECIIEUNBACT: MOJATOTOBKY OOYUYaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMAILHOCTH B 00JIACTH HMH(POPMAIMOHHBIX TEXHOJOTMM M HH)KEHEPHBIE
CHELMAIBHOCTH, yYacTHE B IPOEKTHONM W HCCIEN0BAaTENbCKOW JIEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPaBICHUSAMU OTpacid HWHOOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K yYacCTHIO B OJMMIIHAIaX U caadue
Ennnoro rocyapcTBEHHOTO 3K3aMeHa 10 HHPOPMaTHKE.

[TocnenoBarenbHOCTh HU3Y4YEHHS TE€M B Mpeesiax OJHOT0 roja oOydeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHUIO YUYWUTEIsl IpHU MOATOTOBKE paboueit
IPOrpaMMBbl U TIOYPOYHOTO TJIAHHUPOBAHUSL.

OO1ee 9nciIo YacoB, pEKOMEHIOBAHHBIX JIJISl U3Y4YeHHsI HHGOpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heznento), B 11 kimacce — 136 yacoB (4 gaca
B HEJEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBanusi TEeXHUKM OE30MACHOCTM U THUTHEHBI TpU paboTe ¢
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOTrPaMMBbl  IPOILECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapayiensHble BBIYUCIICHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNUCIUTENbHBIE CUCTEMbI U 00paboTKa
OOoNbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HMX pOJIb B
KOMMYHUKAIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemMHoe mnporpammHoe oOecrieueHue. OrnepalMOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JOEUMHCTAUIALUSA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss W UMEHOBaHUS (alljoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIIEUEHUSI
u uudpoBeix pecypcoB. IlponpuerapHoe U  cBOOOJHOE MPOTpaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE POrPaMMHOTO
obecnieueHnuss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKoHoarenbecTBOM Poccuiickor @enepanuu 3a HENPABOMEPHOE HCIOJIB30BAHUE
POrpaMMHOro o0ecriedeHus: U UG POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cetb UHTEpHET. Anpecauus B cetu MHTepHet. [IpoTokoib
creka TCP/IP. Cucrema JOMEHHBIX UMEH.

Pa3znenenne [P-cetm Ha mojceTu ¢ IoMomibl0 Macok moxacereil. CereBoe
aagMuHucTpupoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
ITAKETOB.



Buner  npestenbHoctn B cetu  HMutepHer. CepBucel  MHTepHeTa.
['eonndopManmoHHbIe CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEaTbHOTO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMAIbHBIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJCUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobrnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpHIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOorui. OO1ue mpoOieMbl 3aiuThl
uHpopManuu U uHpopmanmoHHOM  Oe3omacHocTH. CpenacTBa  3alUTHI
UHpOpMallUl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTylla K  JIMYHOHU
KOH(QUACHIIMATILHOW MH(POpMAIK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecreueHrue U CIocOoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anmra apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHboOpMalMoHHbIE MPOLIECCHl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HenpeppiBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(popManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOILBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciienusi. Pa3BépHyTas 3amuch IeNbIX W APOOHBIX 4YHCENl B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1EJI0ro yucia u3 P-u4Hoi cucTeMbl CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOM P-udHOM npoOu B NECSATHUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
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nuynyto. llepeBon koHewHOW necsTUYHOM Jpodbu B P-uunyr. [[BouuHas,
BOCBMEPHUYHAS W LIECTHALATEPUYHAS] CUCTEMBbI CUUCIICHUS, CBSI3b MEK]y HUMHU.
Apudmerrueckue ornepalnydd B TMO3UIMOHHBIX CHUCTEMax CUMCIEHHUsA. TpouyHas
YPAaBHOBEILIEHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KonupoBanne TtekctoB. Kommpoka ASCII. OpHoOailTHBIE KOJUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUM.

KogupoBanne  u3oOpaxkenuit. OueHka HHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHUuH U TITyOnHe KOJUPOBaHUS IBETA.
[[BetoBbie Monenu. BekTtopHoe komupoBanue. @opmarel rpadudeckux (haitios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJTUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOaUIBI MUCTUHHOCTH. JlOorMueckue BBIPAKEHUS.
Jlornueckue TtoxnecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIAECTB € IOMOUIBIO
TaOJIUIl MICTUHHOCTH. JIorudeckue onepanuu 1 ornepaluy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa3OBaHUs JIOTHYECKHUX
BBIp@XCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1o1HbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbipakeHHil.  CoBepIIECHHBIE
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIC HOpPMajbHbIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allMCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHrie UENbIX YKHCEN B MHaMATH KoMibioTepa. OrpaHUu4e€HHOCTD
JAana3oHa 4YuCeNl MpPU OrPaHMYECHUU KoiudecTBa paspsaoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIbHBIX YUCEI.

[TobutoBbie normdeckue omnepamuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBneHre BENIECTBEHHBIX YWCEN B MaMATH KOMIIbIOTEpA. 3HAYauas
4acTh M MOPSAJOK uKciia. J[Mana3oH 3Ha4eHUN BelIeCTBEHHBIX uucen. [Ipobiemsl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
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pa3psAnoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHCIAMHU, HAKOIUICHUE
OLIMOOK IPU BBIYUCIICHUSX.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX alTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaereHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBIMK. KoMmmumsmus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuterpupoBanHas cpeaa pa3paOOTKu. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunel gaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycioBueM. [LlUkiael 1O IEpeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[MKJIOB. HBapumaHT UIHUKIIA.
CocraBneHue 1UKIA C HUCIOJB30BAHUEM 3apaHee OIPENEIEHHOTO WHBApUAHTA
LUKJIA.

JIoOKyMEHTHUpPOBaHUE porpamm. Hcnons3zoBanue KOMMEHTapHUEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATypaJbHbIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIECHMs: pa30HeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) LU PHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [IpeacraBienue
yucia B BUJIEe HAOOpa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEIEHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMUYHBIE (Pailibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBHble 00beKThl ((paktanibl). PexkypcuBHBIE Mpoleaypsl Hu
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHBINA IPUHLAI IOCTPOEHUS POTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUsS 3ajadyM.
YuclieHHbIE METO/IbI PELICHUs] YPaBHEHU: METOJ rnepedopa, METO/l OJIOBUHHOTO
nenenus. [IpuOnmxéHHOEe BBIYMCIEHUE JJIUH KPUBBIX. BpIuncieHue miomaaen
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buryp ¢ NOMOIIBIO YUCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METO]I
tpaneunii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TIE€pEeMEHHOMU
METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanus BceX CIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIONINX 3aJaHHBIM
orpannuyeHusM. [IpeoGpazoBanue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4HceN. BprunciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEACHUS, CPEAHEr0 apu(PMETHYECKOro, MUHUMAJIBHOTO M MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHUPOBKU (METO.
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (ainroputMm QuickSort). J[BOWYHBIM MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MaccUBBI (MATpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA IO 33JJaHHbIM ITPaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MAacCHBE, BHIYMCICHUE MaKCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpadbun u rpammaruku. CpeacTBa TOHUCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctunel.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokymeHThl. CHOcku, ornaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI PEIeH3UpPOBAHUS B TEKCTOBBIX mporieccopax. OOauyHbie CEPBUCHL.
HenoBast mnepenucka. Pedepar. IlpaBunma uuTUpOBaHUS UCTOYHUKOB U
opopmieHust Oubnnorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTypsbl.
3HAaKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TeKcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

Ananm3 naHHbiX. OCHOBHBIC 3a7a4M aHAIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
peleHust 3aja4y aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYHMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,

11



BU3yalu3alusl JaHHBIX, HHTEpIpeTanus pe3yapTatoB. [Iporpammubie cpeacTsa u
MHTEPHET-CEPBUCHI Il 00pabOTKU M MpEICTaBICHUs NaHHBIX. bonbiie qaHHbIE.
MamunHoe o0y4enune. MHTeIeKTyalnbHbIi aHaIn3 JaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TAOMUIl. BblUKCICHHE CYyMMBI,
CPEAHEro apu(pMeTHYecKoro, HauboJIbLIEro (HAMMEHbILET0) 3HAUEHUs AUaIa3oHa.
Beruucnenune koagduiueHta KOppelsuuu ABYX psaaoB AaHHBIX. [locTtpoeHue
CTOJIOYATHIX, JIMHEHYaThIX U KpYyroBbiX nauarpamm. llocTpoenue rpadukoB
¢dbynkimii. [Togbop auHUM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelleHne YpaBHEHHH ¢ TIOMOINBIO THoa0opa Mapamerpa.
OnTtuMH3aIms Kak MOMCK HAMIy4IIero perieHus B 3a/JaHHbIX ycioBusx. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LI€JIE€BOU
¢yHkun. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckrue mMNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
annutuBHOCTH MHGpopManuu. dopmyna Xaptiu. MHpopmanus u BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TOTEPSAMH. Y MEHBIICHHE
riyOMHBI KOgupoBaHus 1iBeTa. OCHOBHBIE Uien anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuymHbI
BO3HMKHOBEHHUS OHIMOOK Mpu Tmepefgadye JAaHHbIX. Kozpl, MO3BOJSIONINE
oOHapy>KuBaThb W HUCIPaBJIATh OIIMOKHM, BO3HUKAIOUIME NpPH Mepenaye JAaHHbBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dext. Yrpapnenue kak nHGOPMAIMOHHBIN TIpoiiecc. OOpaTHast CBS3b.

Mopenun n monenupoBanue. Llens mMopennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. dopmanusaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIPUATHS yesnoBekoM. I'paduueckoe npeacTaBieHne JaHHBIX (CXEMbl, TAOIHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTU. Pemenne
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpoeHHUE
ONTUMAJIIBHOTO MYTH MEXJIy BepuIMHaMu rpada, OmpeleieHUue KOoJUYecTBa
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pa3NMYHBIX IIyT€d MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOIO ALUKIMYECKOIO
rpada).

HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xojia Jiepesa.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. [[ucKkpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
ONKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrpHIIIHBIE U TPOUTPHILITHBIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHUCHl MAIIMHHOIO IMEpEBOAA U
pacno3HaBaHus YCTHOW pedyn. KorHUTHBHBIE CepBUCHL. MneHTH]uKanys u moucK
N300paKECHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX Hrpax. VICmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O00y4aroumx cucremax. Mcnoiab30BaHuE METOOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTrBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HellpoHHbie ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss ~ OOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Tesuc Yépua—TrropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJNTOPUTMBI MOJIHMHOMHUAIBHOMN
cinoxHocT. IlepeGopHbie anroputmbl. [Ipumepsl pa3IUYHBIX  aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«peteto DparocheHay.

MHuoropa3psigHbie 1eble Yucia, 3a1a4d JUIMHHON apu(METHKH.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS).  XDII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBIpaXKECHUsS. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3alIMCAHHOTO B MOCT(PUKCHOM (opMme.

Ouepenu. Mcnonb3oBanue ouepeau s BDEMEHHOTO XPAHEHHUS TaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO JepeBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpada. KoiamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. IBOnUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu sl 00Xo/a JiepeBa.
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JlnHamMu4eckoe NOpOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPaHEHHEM NPOMEXKYTOUYHBIX PE3YyJbTATOB. 3aJadyd, PEIaeMble C MOMOILBIO
JTUHAMUYECKOTO MPOTPaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuus, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBaTenst. Mcronb30BaHWE TOTOBBIX — YNPABISEMBIX  3JEMEHTOB IS
NOCTpPOEHUs1 uHTepderica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstue o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayu, pa3paboTKa  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

Juckperuzanuss NOpyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucTteM. MaremarudyeckMe  MOJEIM B 3KOHOMHUKE.  BpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienrpoBaHue. CUCTEMbl MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. Tabnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3ampOChl C MapaMeTpamu.
Briuncnsiembie 1mosi B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAay TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE O CEpBEPHON U KIIMEHTCKOM YacCTAX CauTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamnbix Tabmui ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pasmemenne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.
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BBoa n300paxkeHuil ¢ HUCMONB30BAaHMEM Pa3JIMYHBIX LU(POBBIX YCTPOWUCTB
(undpoBeIX (poToANIIApaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB MU JAPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpaienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bektopnas rpaduka. I[lpumutuBel. W3MeHeHHe mOpsiAKa SIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHH.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MoaenUupoBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonatue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHON PEAIBHOCTH.
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INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNM, TO3UTUBHBIX BHYTPEHHHX
yOEXJIeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSAM POCCUHCKOIO
o0l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MPOIIECCe
peanu3alu  CpeJCTBAaMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBieHUMN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromnierocsi 0yayr copMupoBaHbl CICAYIOMIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

- OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOA3aHHOCTEH, YBaKECHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIIMOHHOIO MPaBa U MHHOPMATMOHHOM 0€3011aCHOCTH;

- TOTOBHOCTh MPOTUBOCTOSATH HJCOJIOTHU OSKCTPEMH3MA, HAIIMOHAIN3MA,
KceHOOOMHN, JTUCKPUMHUHALIUM TIO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

- IICHHOCTHOE OTHOIIEHUWE K HUCTOPUYECKOMY HACIEIUI0, JAOCTHKEHUSIM
Poccun B Hayke, UCKYCCTBE, TEXHOJOTHUSIX, TIOHUMAHUE 3HAUYCHUS UH(OPMATHUKU
KaK HaAyKu B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- copMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, dTUUECKOTO MTOBEICHUS;

- CIOCOOHOCTh OIICHMBATh CHUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- OACTETMYECKOE OTHOIIEHHWE K MHpPY, BKJIOYasl OSCTETHUKY HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA;

- CIMIOCOOHOCTh BOCIIPUHUMATH Pa3JIMYHBbIC BUABI UCKYCCTBA, B TOM YMHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3UecKOro BOCIIUTAHMS:
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- cOPMHUPOBAHHOCTH 3J0pPOBOTO W Oe3omacHOro obpa3za IKU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBbIO, B TOM 4YHCJIE 3a CUET
coOroieHns TpeboBaHUi O6€30MMacHOM KCILTyaTalliid CPEICTB WH(HOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTHUBHOH JACSITEIILHOCTH TEXHOJOTHYECKOW M COIMATBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTS;

- uHTepec K cdepaM mnpodhecCHOHATBFHOU NEeSTEIbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

- OCO3HAHHUE TI00aJBbHOTO XapaKTepa KOJOTUYECKHX MpoOJieM W MyTed ux
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(GOPMAITMOHHBIX TEXHOJOTHA B YCIOBUAX
1idpoBoii TpaHchopMaIii MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIECTBA;

- OCO3HaHUE IEHHOCTH HAY4YHOU NESITebHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, P noaratonuii chopMHUpPOBAHHOCTS:

- CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JJOCTIKCHUIO TIETH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOJAS U3 CBOMX
BO3MOKHOCTEH;

- OMIIaTWH, BKIIOYAIOMICH CHOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHUE JIPYyTUX, YYUTHIBATh €ro TMPH OCYIIECTBICHUH KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;
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- COIMANBbHBIX HABBIKOB, BKIIOYAIONIMX CIHOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBIATH WHTEPEC W pa3peniaTh
KOH(JIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEJIbHbIE yHUBEpCAJbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIbHBIC yUYeOHBIC NEHCTBHS, PETYJISTHBHBIC YHUBEpCAIbHBIC Y4YeOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

- CaMOCTOSITEIBHO  (OPMYJIHUPOBATh U  aKTyaIM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILECTBEHHBIN MPU3HAK WJIM OCHOBAHMS i1 CpPaBHCHUS,
KJ1accupuKauu U 0000IIECHHUS;

- ONpPEACNSITh LENU JACSATEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHKCHMUS,

- BBIABJISATH 3aKOHOMEPHOCTM U IIPOTUBOPEUMSI B PpPacCMaTPUBAEMBIX
SIBJICHUSX;

- pa3pabaThIBaTh IUIaH PEHICHUs MPOOJIEMbI ¢ YUYETOM aHAIN3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHBBI B JEATCIBHOCTb, OIICHUBaTh COOTBETCTBHUE
pEe3yJIbTATOB 1IEJISIM, OLICHUBATh PUCKU MTOCTEICTBUN IESITEILHOCTH;

- KOOpPAWMHUPOBATH U BBINOJHATH pPabOTy B YCIOBHUSX peabHOIO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 60a30BbIe HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

- BJIaJIeTh  HAaBBIKAMH  Y4YEOHO-MCCIEAOBATEIILCKOM U MPOECKTHOM
JeATEeIbHOCTH, HaBBIKAMU pa3pelieHus npooaeM, CIoCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

- OCYIIECTBJIATh PA3IUYHBIE BHUIBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHUS, €r0 HMHTEPNPETANH, NPeoOpa3OoBaHUI0 M MPHUMEHEHHIO B Pa3IUIHBIX
y4€OHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YYEOHBIX U COLMATBHBIX
MIPOEKTOB;
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- (QopMupoBaTh  HAy4yHbId TUN  MBINUICHUS, BIAACTh  HAYYHOMU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUIMH U METOJAMU;

- CTaBUTb U (POpPMYyJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

- BBUIBIISITh NMPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

- aHaJM3UpOBaTh TMOJYYEHHBIE B XOJI€ pEIICHUS 3a7aud pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

- OCYUIECTBJIATH LEJICHAIIPABJICHHBII MMOUCK IEpEeHOca CPEACTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHHS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIC UJIEU, MpEJlaraTb OPUTMHAIBHBIE MTOAXO0/bI U PEILCHUs,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

- BJAJeTh HaBbIKAMU MOJY4YeHHs HHGPOpPMAlMU W3 HCTOYHHKOB pPa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh TOUCK, aHallu3, CHUCTEeMATHU3alHI0 U
UHTEPIIPETALNIO HH(POPMAIINK Pa3TMYHBIX BUAOB U (DOPM IMpeICTaBICHMUS;

- co3JaBaTh TEKCThl B pasNUYHbIX (opmaTax ¢ y4€TOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO  (QopMy
IpEJICTaBICHUS U BU3yaIU3allii;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(OpMALMH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

- HWCIIOJIb30BaTh CpelncTBa WHGOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJaIeTh HaBBIKAMHM  pACMO3HABAaHUS W  3alIUTHl  WH(OpPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS

1) oO61enme:
- OCYIIECTBIIATh KOMMYHHKAITUW BO BCEX cepax KU3HU;
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- pacmo3HaBaThb HeBepOaJbHBIE CpPEACTBA OOIIEHHUSA, MOHMMAaTh 3HAUYEHUE
COITMAJIBHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalluid u
CMATYaTh KOH(IUKTHI;

-  BJQACTh PA3IMYHBIMUA CIIOCOOaMHM  OOIIEHUS ©  B3aWMOJICHCTBUSI,
apryMEHTHUPOBAHHO BECTU JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYAIlHH;

- pa3BEPHYTO M JIOTUYHO H3J1araTh CBOI TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

- IOHUMATh U KCITOJIB30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHOU
paboTHI;

- BBIOMpATh TEMAaTHKy M METOJIbl COBMECTHBIX NECUCTBUH ¢ YUETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEN KaXJJ0TO YJICHA KOJUICKTUBA,

- TPUHUMATh I€IM COBMECTHOW JESATEIbHOCTHU, OPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEUCTBUSL MO HX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacrpeniensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

- OILICHHMBAaTh KayeCTBO CBOETO BKJAJa M Ka)XJIOI0 Y4aCTHHMKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- mpenjiaraTh HOBBIE IPOEKTHI, OIICHUBATh HAEU C TMO3UIMU HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

1) camoopranuszanms:

- CaMOCTOSATEJIBHO OCYILECTBIATh [IO3HABATENIBHYIO AESITEIbHOCTD, BBISBIISTh
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIBHO COCTAaBJSITh IUJIaH peIIeHUs MpoOJeMbl C YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

- IeJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

- OLIEHUBATh MPUOOPETEHHBIN OIBIT;

- crmocoOCcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMUPOKOW SPYIUIIUUA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIU YPOBEHb.
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2) CAMOKOHTPOJIb:

- JlaBaTh OILICHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbLHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

- BJIAQACTh HABBIKAMU IIO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHHMSI
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

- OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEUICHUSI 0 UX CHUXKEHHUIO;

- IPUHUMATh MOTHUBBI M aApPTyYMEHTBI JAPYTHX NPH aHaIU3€ Pe3yJbTAaTOB
JEATEIIbHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

- IPUHUMATD ce0s1, TOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

- NPUHUMATh MOTHBBI M ApPryMEHTBI JAPYTHX NpPU aHalM3€ pPe3yIbTaTOB
JEATEIIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OUTHOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

B npouecce u3yueHus Kypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydaromMMUCS  OyQyT  JOCTUTHYTBHI — CJHEAYIOIIME  MPEIMETHbIE
PE3YNbTATHI:

- BJIQJICHHE MPEACTaBICHUSAMHU O POJIM MH(OpPMALMM U CBSI3aHHBIX C HEU
MPOIICCCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHUIMH «HHGOPMAIIUI,
«MH(POPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMBD»,
«cucTeMHbIN 3 PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

- BIAJCHME METOoJlaMu TMoucka uH(popmauuu B ceTH VIHTepHEeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIYUCHHYIO U3 ceTH VIHTepHeT;

- yYMEHHE XapaKTepu3oBaTb OOJbIIKE JAaHHbIE, NPUBOAUTH IPUMEPHI
MCTOYHUKOB HMX TIOJY4YeHUS] M  HAlpaBlICHUS HCIOJb30BAaHUSA, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 33/laud AaHAJIW3a JaHHBIX (MIPOTHO3UPOBAHHUE,
KJIaccu(puKanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHUI), MTOHUMATh
MOCJIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OUMCTKAa U OIIEHKa KauyecTBa JaHHBIX, BBIOOP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3alllsl TaHHBIX, MHTEPIPETALUs pe3yIbTaTOB;

- TOHMMaHUE OCHOBHBIX TPUHLHUIIOB YCTPOWCTBA M (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;
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- BJAJICHUE HaBBIKAMU pabOThI C ONEPALUOHHBIMU CHCTEMaMHU, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOECIeYeHus JJs peuieHus ydeOHBIX 3ahad 1o
BbIOpaHHOM cHeUaIN3alNH;

- HalM4YMe TMPEJCTAaBICHUHA O KOMIIBIOTEPHBIX CETSIX W HUX pOJHA B
COBPEMEHHOM MHpE, 0 0a30BbIX MPUHIUIAX OPraHU3ald U (HYHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX CeTel, 00 00IMX NMpUHIMNAX pa3pabOTKH U (PYHKIHOHUPOBAHUSA
WHTEPHET-IIPUII0KEHNI;

- TIOHMMaHue yrpo3 HWHGOPMALUOHHONW O€30MacHOCTH, HCHOJb30BAHNE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKN 0€30IaCHOCTH M TMUTHEHBI IIPU paboTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMaHHE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

- IIOHUMAaHWE OCHOBHBIX IPHUHIMIIOB JIUCKPETU3ALMHU Pa3Ju4HbIX BHUJIOB
uHpOpMallMM, YMEHUE ONPENeNiaTh HHPOPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNpEAeNsITh CPEAHIO CKOpPOCTh IE€pEelaud JAHHBIX, OIICHUBATh
W3MEHEHUE BpPEMEHU IMepefayd NpH M3MEHEHHH HWH(GOPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

- YMEHHE UCIO0JIb30BaTh IPU PEIICHNUHN 3a7a4 CBOMCTBA MTO3UIIMOHHOM 3aIHCH
YyHUCel, AITOPUTMA MOCTPOCHHUS 3alUCH YKCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAIlel 3alucCh
ATOTO0 YWCia B MO3ULIMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE Olepald B IO3ULHUOHHBIX CHUCTEMax
CUMCIICHHS,

- YMEHHE BBINOJHATH MPEe0Opa30oBaHUs JJOTUYECKUX BBIPAKEHUH, UCIOJIb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHHUE B
JU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HCCIIEIOBaTh 00JacThb MCTHMHHOCTH BBICKA3bIBAaHUS, COJAEPIKAIIEIO
NIEPEMEHHBIE, PEIIATH HECIO0KHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

- TOHMMaHuEe O0a30BbIX aAJTOPUTMOB OOpPaOOTKM YMCIOBOM W TEKCTOBOM
uH(popmanuu (3arnuch 4MceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHBIX LEbIX
YHUCEJN, aHAJIM3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAEsATh CI0XKHOCTh H3y4aeMbIX B Kypce O0a30BbIX allfTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBbI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOU CIIOKHOCTH JJIsl PELICHMs OTHOM 3a/1a4H;
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- BJIQJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHSIMH O Oa30BBIX THUIIAX JJAHHBIX M
CTPYKTypaxX JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIC  YIPABIISIONINE
KOHCTPYKITUH, YMEHHE OCYIIECTBISATh aHAINW3 NPEIJIOKCHHOW MPOTPaMMBEI:
OTIPEIEIAITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOMHBIX JaHHBIX,
OTIPEENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIYYEHHE YKa3aHHBIX
pe3yibTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIIMOKE B padote
pOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

- yMEHHE Cco37aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPAIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

- YMEHHUE UCII0Ib30BaTh AIEKTPOHHbBIE TAOJIUIIBI 1JIs aHATIN3a, TPEICTABICHHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(PMETHICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAUCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBLHOTO PEIICHUs, MOAOO0p JUHUU TPEHJIa, PEIICHUE
3aJlay MPOTHO3UPOBAHMUS).

B mnponecce uzyuenus kypca HWHGOPMATUKU YriayOn€HHOTO ypoBHsS 6 11
Knacce oOyvarommmucs OyAyT  JOCTUTHYTBI  CIEAYIOIIHUE  TMPEIMETHBIC
pEe3yIbTaTHI:

- yMEHHE CTPOUTHh HEPAaBHOMEPHBIC KOJIbI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE cooOImeHni (MpedrKCHbIE KOJbI), HCIOIh30BaTh IMPOCTEHININE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIISATH OIIMOKU TIPH TIepeaade
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINN HAWMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMsI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

- YMEHHUE peliaTh aAITOPUTMUYECKHUE 3a/1a4d, CBA3aHHBIE C aHAIU30M IpadoB
(3amauM  TIOCTPOCHHWS  ONTUMAJIBHOTO TIYTH MEXAy BepmuHaMu rpada,
OTpENeNCHUS]  KOJWUYECTBA  PA3NUYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBhS MPH
aHaNMM3e¢ W TIOCTPOCHWUU KOJOB W Ui TPEACTABICHUS apU(PMETHISCKUX
BBIPKECHUIA, TIPU PEIICHUH 33]1a4 IMOWCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

- yMeHue pa3pabaTpblBaTh M pEaJN30BbIBATH B BHJE MpOrpamMM O0a30BbIC
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MpOorpamMMax JaHHbIE Pa3IUYHBIX THIIOB C
YYETOM OTPAHMYCHUN HA JUANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pEIICHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKH, OUCPEIH, IEPEBDS),
WCITOJIB30BaTh 0a30BBIE ONEpAlMM CO CTPYKTypaMH JaHHBIX, TPHUMCHSTH
CTaHJApTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI JJII 00pPaOOTKH YHCIOBBIX JAHHBIX
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U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpPHU pa3pabOTKe MporpamMmm OHOIMOTEKH
NOANPOTpaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BaTh CPEJICTBA OTJIAJIKU MPOTPAMM B
cpelle MPOrpaMMUPOBAHMS, YMEHHUE TOKYMEHTUPOBATH IPOTPAMMBI;

- YMEHHE CO3/1aBaTh B€O-CTPaHHUIIbI;

- BIJIQJICHUE OCHOBHBIMU CBEJEHUSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpelCTBaxX co37aHUsi M paboThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOJIUYHBIC
(penstnoHHBIC) 0a3bl MaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JaHHBIX, BBHIIOJIHATH
COPTHPOBKY U TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

-yMEHHUE UCNOJIb30BaTh KOMIBIOTEPHO-MAaTEMATUYECKUE MOJIEIH JIJIsl aHATIU3a
OOBEKTOB M MPOLECCOB: (OPMYJIUPOBATH LEJIb MOJAEIUPOBAHUS, BBINOIHATH
aHalM3 pPe3yJIbTaTOB, IMOJYYEHHBIX B XOAE€ MOJIETUPOBAHMS, OLIEHUBATh
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABISATH
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

- YMEHUE OpPraHU30BBbIBaTh JIMYHOE HHPOPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3JIMYHBIX CPEACTB LM(PPOBBIX TEXHOJOIMM, NOHUMAHUE
BO3MOYKHOCTEl IHU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

- IOHMMaHUE OCHOBHBIX MPUHIUIIOB pabOThI, BO3MOKHOCTEH M OrpaHUYEHUS
IPUMEHEHHUsI TEXHOJOTMM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00J]acTX,
HaJIM4M€ TNPEJCTABICHUA O Kpyre pemaeMbplx 3afad MAIIMHHOrO OOy4eHHs
(pacrio3HaBaHus, KJIACCU(PUKALMUKA M MPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  HCMONB30BAaHUM  HMHPOPMALMOHHBIX  TEXHOJOTMH B Pa3IU4HbIX
npodeccruoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
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JTAHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHP 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTu4eckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 TUTHUEHBI IIPU paboTe C KOMIIbIOTEpPAMU U 1
JPYTMMH KOMIIOHEHTaMHU IU(POBOTO
OKpPY>KEHHUS
5 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TTIOMOIIBIO HIHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIIHUX yCTPOHUCTB. IIpsmoit noctyn k
namsT{
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1
MOOMIJIBHBIX YCTPOUCTB
8 CucreMHO€ TpOrpaMMHOE OOecrieueHue. 1

OrnepalimOHHBIE CUCTEMBI
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Yrunutel. [{paiBepsl yCTPOUCTB.

o [TapannensHoe nporpaMMHpOBaHUE

10 WHcTamanus u JeUHCTaIUIALNS
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MenieHust 1 UMeHOBaHUs (GailioB B
noaroBpemeHHon namstH. [llaGaoub! ms
onvcaHus rpymi $ailiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIUTIBI TOCTPOCHUS U anmapaTHBIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenne IP-cetn Ha moaceru ¢
IIOMOILIBIO MaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bunsl nestensHoctu B cetu MIHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 WudopmannonHas 6e30macHOCTb

19 Bpenonocuble nporpamMmmHoe obecrieueHue
1 METO/IbI OOPHOBI ¢ HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa
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uHpopmanuu. PesepBHoe KonmupoBaHue.
[TaponpHas 3amuTa apxuBa

22

23

[udpoBanue JaHHBIX

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[IpakTruyeckas pabora o Teme
"udpoBanue qaHHBIX"

25

26

27

28

WNudopmanius, 1aHHbIE ¥ 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepriBHbBIE U TUCKPETHBIEC BETUUUHBI U
curnaibl. Heo0XoaumMocTh JUCKpeTU3auu
uH(popMaLn, TpeJHa3HAYCHHOM 15
XpaHeHUs, epeadyu 1 00paboTKH B
U(POBBIX cUCTEMAX

JIBonuHO€E KogupoBaHue. PaBHOMepHBIE U
HEpaBHOMEpPHBIE KOABI. /lekoaupoBanue
COOOIIEHNH, 3aMUCaHHBIX C TTOMOLIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. Mapkosa

29

EnuHUIBI 13MEpeHns KOJTHMIeCcTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIMYECTBa HH(pOpMAIUU

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

31




32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAaAuaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

34

35

HBOI/I‘IHSJI, BOCBMEpHUYHAsA U
meCTHaAuaTCpuIHas CUCTCMbI CUUCIICHUAA,
CBsA3b MCXKIY HUMHU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

37
38

I[BOI/ILIHO-I[GCSITI/ILIHaﬂ CUCTEMA CUHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

PactpoBoe koanpoBanue n300paxeHui

[IpakTryeckas pabora o Teme
"Iluckperusanus rpapuueckon
uHpopmanun"

[IBeToBbIE MOAETHN. BEkTOpHOE
KoaupoBanue. @opmarsl (haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

42

Komunpoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJUPOBaHUs

32




43

[IpakTruyeckas pabora o Teme

" luckpeTrur3anus 3ByKOBOW nHpOpMariu'"

44

45

OcHOBBI anreOpsl JIOTUKA

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTeNnbCTBO JTOrMYECKHUX

TOXACCTB C IIOMOIIBIO Ta6J'II/II_[ HCTHUHHOCTHU

47

48

49

[IpakTnueckas pabota 1o Teme
«[TocTpoenne u ananu3 Ta0IUL
HMCTUHHOCTHU B TAOJMYHOM IIPOIIECCOPE»

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCECTBaAMU
Jlormueckue Oorcpanyvu 1 Oorcpanu Haq
MHO>KECTBaMH

50

51

52

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

Jlornueckue QpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXHBIX JJOTHYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JJOrHuecKux
BbIpakeHUi1. COBEPILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS 10 TabJIHIIe UCTUHHOCTH
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54

Jloruueckue 3JI€MEHTEL B COCTaBe
KOMIIBIOTEPA

55

56

57

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMAarop

IlocTpoeHne cxeMm Ha JIOTHYECKUX
JJIEMEHTaX. 3alkCh JOTUYECKOIO
BBIPAKEHUS 110 JIOTUYECKON CXeMe

MI/IKpOCXCMH U TCXHOJIOI'HNA UX
IIpOU3BOJACTBA

58

[IpencraBnenue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh AUana3oHa
qycesl IpU OTPaHUYEHUU KOJINYECTBA
paspsaoB. [lepenonnenue pa3psaHoii
CETKHU

59

be33HakoBbIE U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. J|BOMYHBII
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
yucen

60

61

62

[ToGuTOBBIE JTOTUYECKUE OTIEPALTIH.
Jlormueckuii, apupmeTnueckuii u
LUUKINYECKUI CIBUTH

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinovaroniee MM

Hpel[CTaBJ'IeHI/IC " XPAHCHUC B IaMATHU
KOMITIBIOTCPA BCIICCTBCHHBIX YUCCII

63

Brinosinenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIAMH, HAKOTUICHHE OITMOOK TpH
BBIYUCIIEHUIX
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[TpakTuyeckas padora no teme «M3ydenue

64 MOPa3pAAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LIEJIBIX ¥ BELIECTBEHHBIX YHCE»

65 AHanu3 anropuTMoB 1
Otansl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHcTpyMeHTaNbHBIC CPEACTRA! 1
TPAHCIATOP, OTJIAJUUK, TPOPUINPOBILUK
Cpena nporpammupoBanus. Komnumsus

67 Y MHTEPIIPETALUs IPOrPaMM. 1
Buptyanenble mamuHbl. IHTErpupoBaHHas
cpena pa3paboTKu

68 MeToabl OTJIAAKH POrpamMM 1

69 Tumnbl nepeMeHHbIX B A3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O6paboTka BemeCTBEHHBIX YUCET 1

72 CriyuaiiHble ¥ TICEBIOCITYYaliHbIE YNCIIA 1

73 Berpnenus. CnoxHble yCI0BUS 1

74 [ukiiel ¢ ycnoBuem 1
[ukiel O mepeMEHHOM.

75 B3aumo3zameHs1eMOoCTh pa3InyHbIX BHI0B 1
IIUKJIOB

76 O6paboTka HaTYpaTbHBIX YHUCET C 1
WCTIOJIH30BAHUEM IIUKIIOB
HaxoxxaeHue Bcex MpOCThIX YHCEI B

77 3amaHHOM auana3oHe [Ipaktuueckas 1 0.5

pa60Ta mo Teme «Pelenne 3aga4 METOI0M

35




nepebopar»

78 WNuBapuaHT nuKIa

79 JIOKyMEHTHpOBaHUE MPOTrpamMm

80 O06paboTka JaHHBIX, XPAHAIIUXCS B
¢aiinax

81 Pa30Ouenue 3amaun Ha roa3amayu
Vcnonp30BaHue CTaHAAPTHON OMOIHOTEKH

82 s3bIKa IporpaMmupoBanust. [logkirouenue
OMOIMOTEK MOANIPOTPAMM CTOPOHHHUX
IIPOU3BOAUTEIIEH

83 [Momnporpammel (iponeyps! ¥ (pyHKITHH)

84 [Toanporpammsl (Tpoueaypsl U (HYHKITUHN)

85 [IpakTnueckas pabota 1o Teme
"PazpaboTka moamnporpamm"
Pekypcus. PekypcuBHble 00BEKTHI

86 (ppakransr). PexypcruBHBIE POIIETYpPHI U
¢yskun. Mcnonb3oBaHue cTeka Ais
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTryeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

88 MoaynbpHBII NPUHIMI IOCTPOCHUS
porpamMm

89 YucieHHbIE METOIBI

90 [IpakTuyeckas pabora o Teme
«YucneHHoe pelieHne ypaBHeHU

01 Hcnonb30BaHne AUCKPETU3ALNH B

BBIYUCIIUTCIIBHBIX 3aaa4dax
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92

[IpakTruyeckas pabora o Teme
«[TprbnmxEHHOE BBIYMCICHHUE JUTHH
KPHBBIX U ILIONIaed Gpuryp»

93

04

95

96

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTopUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYUET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

AAroput™Mbl 00pabOTKH CUMBOIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CHMBOJIAM

AAroput™Mbl 00pabOTKH CUMBOIBHBIX
CTPOK: MOKCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aMEHA HalJICHHON MOJICTPOKHU Ha

JIPYTYIo CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O6paboTKa CTPOK C UCMOIB30BAHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA
IIpOrpaMMUpOBaHUA"

98

99

100

['enepanus ciioB B 3a1aHHOM aji(haBUTE

MaccuBbI ¥ TOCHEI0BATEIILHOCTH YUCE.
[IpakTudeckas pabota 1Mo Teme
"3amonaenre maccusa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHEeNHBIH MOMCK 3aJaHHOT0 3HAYEHHUS B

0.5
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maccuse"

[IpakTrueckas padota o teme "llonck

102 MUHUMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YHCIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOIO0 MacCHBa.

103 IIpocTbie METOIbI COPTUPOBKH. 1 05
[IpakTrueckas padota o Teme "IIpocTeie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beicTpas

104 COPTUPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). [IpakTuueckas paboTa 1o Teme '
"BricTpas copTupoBKa MaccuBa"
JIBOMYHBIH ITOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora mo reme 1 0.5
" JIBOMYHBIN MOUCK"

106 JIByMepHBIE MacCHUBHI (MaTPHUIIHI) 1

107 Anroput™mbl 06paboTKH MaTpUIL 1

108 Pemrenue 3aa4 aHanmm3a JaHHBIX 1

109 CpencTBa TEKCTOBOrO Ipoleccopa 1

110 KomnerorepHas BEpcTka TekcTa 1
[IpakTruyeckas pabora no Teme "Bépcrka

111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu”

112 WNHCcTpyMEHTBI peLIeH3UpOBaHUS 1

113 [IpakTuueckas pabota 1o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 Oo6naunble cepBuchl. KosekTuBHas 1 0.5
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pabora ¢ nokymeHntamu. [IpakTuueckas
pabora o Teme "KosnexktuBHas pabota ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MarmHaHoe oOydeHue

117

AHaJIN3 JAaHHBIX C MOMOIIBIO AIEKTPOHHBIX
TadJIUIL

118

119

120

121

[IpakTrueckas pabota o treme "AHanus
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
Tadymi"

[Toctpoenue rpadukoB GPyHKIUH.
IIpakTryeckas pabora o Teme
"HarmisiiHoe npe/icTaBiIeHue pe3ysibTaToB
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMHU peIaKkTopa
ANEKTPOHHBIX Tabnui"

Jlunun Tpenna. [Ipaktuueckas pabota mo
teme "[logbOop nuHUM TpeH.a,
MIPOrHO3UpOBaHuE"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHoe peleHne ypaBHEHUM
C MOMOIIIBIO 1T0100pa napamerpa”

0.5

0.5

0.5

122

OnTumu3anus Kak MOMCK HAUITy4IIero
pEILIeHNs B 3a/JaHHBIX YCIOBHSIX.
IIpakTuyeckas pabora no teme "Pemenne
3a]1a4 ONTUMHU3ALUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123

PesepBHOE Bpemst
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124 PesepBHoe Bpems 1
125 PezepBHOE Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O 136 215

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KonunuectBo undopmarnuu

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMI)I CXXaTus JaHHBIX

Anroput™m Xaddmana

[IpakTuueckas padora no teme "Cixatue
JaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

Ausnroputm LZW

AJNTOPUTMBI CKaTHS NaHHBIX C TIOTEPSIMH.
[IpakTruyeckas paborta no Teme "CixaTtue
JaHHbIX ¢ oTepsaMu (anroputmsl JPEG,
MP3)"

CKOpOCTb nepeaadyn JaHHbIX

0.5

[TomexoycToitunBbIe KOJIBI

[IpakTnueckas pabota 1mo Teme
"[TomexoycroitunBbie KOAbI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictBue. CUCTeMHBIN 3P PeKT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
nporuecc. OOpaTHas CBA3b

11
12

Mojaenu u MOJIeTUpPOBaHKUE
I'pader
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13

Pemenue 3a1a4 ¢ momorsio rpados

14 JlepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuyeckas padora no Teme "[lonck

16 BBIUIPBILITHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesuc Yépua—
Trropunra
[IpakTyeckas pabora o Teme

20 "CocTaBieHHe IPOCTOM MPOTpaMMBI JIJIst
MamiHbl Teropunra"

21 Mammna Ilocra

22 Hopwmanshbie anropugmel Mapkosa
ANTOpUTMHUYECKH HEpa3peIuMble 3a1a4H.

23 3agada octaHoBa. HeBO3MOXKHOCTE
aBTOMAaTHYECKON OTJIAKU MPOTrpaMM

24 Cn0KHOCTb BBIYHMCIIEHUM
[Torck MpoOCTHIX YKces B 3aJaHHOM

25 JMara30He ¢ TIOMOIIBIO AJITOPUTMA
«pemeto Dparocheran

26 [IpakTuyeckas padora no Teme "[lorck

MPOCTBIX YHUCCII B 3a/JTaHHOM I[I/Ial'la?)OHe"
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27

MHoropa3psiiHbI€ LENIbIE YUCIIA, 3aJa41
JUIMHHOM apu(METUKH

28

29

30

31

[IpakTruyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0Opa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CIIOBapsl 71l 3aIaHHOTO TEKCTa

[IpakTrueckas paboTa Mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHam3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenune mocnemoBaTeIbHOCTEH 10
mabmnony. PerynspHsie BeIpaxKeHUsI.
YacToTHBIN aHAIU3

32

IIpakTiueckas padora mo reme "AnHanus
p p
TEKCTa HA €CTECTBEHHOM S3bIKE"

33

34

35

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmernueckoro

BBIPpAXKCHUS, 3AIIUCAHHOIO B HOCT(I)HKCHOﬁ

dbopme
[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTu4eckoro

BBIPpAXKCHUS, 3alIUCAHHOIO B HOCT(I)HKCHOﬁ

dbopme"

36

Ouepenu. Micnionp3oBanue odepeu s
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BPCMCHHOI'O XpaHCHHA TaHHBIX

37

38

39

40

[IpakTuyeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
JUTSI 33JTAHHOTO apr(PMETHYECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHBIE aropuT™Mbl 00X0/1a epeBa.
Hcnonp30BaHue CTEKa U OUEpeIn ISt
o0xoja repena

41

PexypcuBHbIE anropuT™Mbl 00X0/1a AepeBra.
Hcnonp30BaHue CTEKa U OUEPEIN IS
o0xoja repena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIFHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonuyecTBo pa3nuyHbIX MyTeil MeX1y
BEpLIMHAMU OPUEHTUPOBAHHOTO
alMKJINYEeCKOro rpaga

45

Asnroput™ JIeHKCTpBHI.
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46

[IpakTruyeckas pabora o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplIiHaMHu rpada (aJIroputm

Jeitkerpen)"

47

48

49

50

Anropurm ®noiinga—Yopiamuia

3azayu, permaeMble ¢ IOMOIIBIO
JUHAMHUYECKOI0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

IIpakTryeckas pabora o Teme
"Borunicnenue pekypcuBHBIX (PYHKIIHN C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmMupoBaHus"

321,[[8.‘{1/1, peumacMbI€ € ITIOMOIIbIO
JAUHAMHWYCCKOI'O IIPOrpaMMHUpPOBAHMA:
MOACYET KOJIMYECTBA BApHUAHTOB

51

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

52

53

54

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHM:
3aa4yu OIITUMHU3aInuu

[TonsTre o mapagurMax

nporpaMmupoBaHusi. O630p sI3bIKOB
MIPOTPaMMHUPOBAHUS

[Tonsatue 06 0OBEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMUPOBAHUH

55

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB
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56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[IpakTuueckas pabota 1o Teme

S7 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0Aa
[IpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C UCIIOJIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, HCIOIb3YIOIIETo 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

62 [IpakTnyeckast pabota 1o Teme 1
"Pa3zpaboTka nepapxuu kiaccos"”
Cpenpl ObICTPOI pa3pabOTKU IPOrPaMM.

63 [IpoexTrpoBanue nHTEpPEiica
MIOJTb30BATES

64 [TpoexTrpoBanue uHTEpdeiica
MIOJTb30BATES

65 Vcnonp30BaHue TOTOBBIX YIIPABIIIEMBIX
3JIEMEHTOB JIJIs TOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3paboTka nmporpaMMsl ¢ rpaduuecKkumM 1
unrepdeiicom”

67 W3yuenne BTOpOro si3bIKa

MIPOTrpaMMHUPOBAHUS
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68

N3yuenue BTOPOro s3bIKa
IIPOrPaMMUPOBAHHUS

69

70

71

DTanbl KOMIIbIOTEPHO-MAaTEMAaTUYECKOTO
MOJCIIUPOBAHUS

JluckpeTruzanus Ipu MaTeMaTHIeCKOM
MOJICIIMPOBAHUU HETIPEPHIBHBIX ITPOIIECCOB.
MopenupoBaHue JBHKESHUS

[IpakTrueckas paboTa Mo Teme
"MonenvupoBanue ABMKEHUS"

72

MopenupoBaHie OHOIOTUIECKUX CHCTEM.
[IpakTnueckas padbora 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

0.5

73

74

75

MaremaTudecKkue MOJICIU B DKOHOMHUKE.
BrrunciurenbHble 3KCIIEPUMEHTHI C
MOJIEIIMH

BepositHocTHBIe MOgenu. [IpakTrueckas
pabota mo Teme "HMmuTanronHoe
MOJEJIIMPOBAHUE C TOMOILBIO METO/1a
MonTe-Kapno"

KoMmberoTepHOE MOIEIMPOBAaHUE CUCTEM
yIIpaBJIeHUS

0.5

76
77

O6paboTka pe3ynbTaTOB IKCIEPUMEHTA

TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBKa U GUIbTpaLHs
JAHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucsemblie
T10JIS B 3aIpocax

79

[TpakTrueckas padota mo Teme "Pabora ¢
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rotoBoii 0a3oi qaHHbIX"

Muororabanuable 0a3bl JaHHBIX. THIIB

80 cBsi3el Mexay Tabnunamu. Baemnui
Kiro4. I{emocTHOCTh 6a3bl JaHHBIX
[IpakTryeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
JAHHBIX "

82 3anpocsl K MHOTOTa0IMYHBIM 0a3am
JTAHHBIX

83 [IpakTuueckas padota o Teme "3anpockl K
MHOTOTA0IMYHOM 0aze JaHHBIX"

84 SA3bik ynpasienus gauHbiMu SQL
[IpakTnueckas padbora 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIBIO S3bIKA
SQL"

86 Hepensimmonnsie 0a3bl JaHHBIX.
DKCHepTHbIE CUCTEMBbI

87 WHTepHeT-IPUIIOKEHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qJacTax caiita. TeXHOIOTHS «KIUCHT —
cepBep», €€ TOCTOMHCTBA U HEIOCTATKU

89 OcHoBbl s1361ka HTML

90 IIpakTruyeckas padora o Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML

93 [TpakTuueckas padbota o Teme "Coznanue
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BEO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

9 OcHoBBI KackaJHBIX Ta0auIl ctuieit (CSS)
IIpakTryeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KAaCKaIHBIX Ta0muI cTriiei"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3b1ke JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIC

99 [IpakTuueckas pabora no teme "O6paboTka 1
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢aiiyioB Ha calT
Kanpuposanue. Mcnpasnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LBETHBIX U300pakeHUH
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[IpakTryeckas padora no Teme "O6paboTKa '
¢ poBsIx GoTtorpaduit”
Perymb. Pabota ¢ obnactsmu. @uibTpsl.

103 [IpakTuueckas pabora no teme "Peryib 0.5
undpoBbIx Gororpaduit”
MHorocnoitasle n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. Coxpanenue

BBLIEJIIEHHOH o0acTu
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[IpakTruyeckas pabora o Teme

105 . 1 1
"MHorocoitHbsIe n300paxeHus"
[ToaroroBka WiLTFOCTpAIHii 17151 BEO-CalUTOB.

106 [IpakTruyeckas pabora o Teme 1 0.5
" AHUMHpOBaHHBIC N300paXKeHUs"

107 Bekropnas rpaduka. Bekropuzamms 1
pacTpoBBIX N300pakeHUN

108 [IpakTuueckas pabora no teme "BekTopHas 1 1
rpaduka"

109 [TpuHIHITBI TOCTPOCHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas pabota no teme "Coznanue 1 1
MPOCTBIX TPEXMEPHBIX MOee"

111 Cerounsie Moenu. Marepuabl 1

112 [IpakTnueckas padbora no teme "CeTouHble 1 1
moxmenn"

113 MojenupoBaHie UCTOYHUKOB OCBEIIECHUS. 1
Kamepsl
[IpakTnueckast pabota 1o Teme

114 P b 1 1

Pengepunr

115 AnautuBHbIe TeXHONIOTUH (3D-nipUHTEPHI) 1

116 [ToHsITHE O BUPTYATHLHOUN PEATBHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH

117 PesepBHOE Bpemst 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1
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121 PesepBHoe Bpems 1
122 PezepBHOE Bpemst 1
123 PesepBHOe Bpems 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpemst 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I1O0 136 36.5

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TCHIICHIUI
pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

Q)YHKHI/IOHHpOBaHHH KOMIIBIOTCPHBIX ceTeit

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

14

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHMOHHONW CHCTEME CUHMCIEHHS,
JIEIMMOCTb LIEJIBIX YMCEN; HAXO0XKJIEHHUE BCEX MPOCTBIX YHCEN B 3alaHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, UX CTPYKTYPE,

CpeaAcCTBax CO3aHUA U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4Yue HpeI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3IMIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJAHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI aureOpbl JIOTHUKHU; ONMpPENeNaTh KpaTdalluid myTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTel MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada
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Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh aJICKBaTHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKALIUS, KJIacTepH3alns, aHamm3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33734 aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJEIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPHOPCTAHA PE3YJIbTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEYMBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHWCEJI, aITOPUTMblI MOCTPOCHUS 3aAlMCH YHCJA B MO3UIIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpXKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath aaroOpUTMUYECKUE 3aJlaud, CBSI3aHHBIE C AaHATU30M
rpadoB (3aayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JACPEBbs MPU aHAIN3EC U MMOCTPOCHUN KOJOB U IJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
MoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
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2.9

HI'PbI

VYmMmenue AHAJIIM3UPOBATh aJ'OPUTMBI C  HCIIOJB30BAaHUCM Ta6J'II/II_I
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBOTCPA PE3YyJIbTAThI
BBITTIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBJIICHUA U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

VYMeHue OIpenenaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUPOBAHME 3JEMEHTOB MacCcHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4du

211

BJIaIIeHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IIPOrpaMMHUpPOBAaHHA  BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusMUA 0 0a30BBIX
TUNIaX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPABJSAIONUE  KOHCTPYKIIMHM,  YMEHHE  OCYHISCTBIATh  aHAIU3
NPEUIOKEHHOW ~ MPOTpaMMBl:  ONPENENATh  pe3yabTaThl  PabOTHI
nporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAHHBIX; OIPCACIIATH, IPU KaKHUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MIpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHHS O  YIYYIIECHHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHne pealn3oBBIBATH Ha BBIOPAHHOM JUIS  HM3Y4YCHHs  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATENIbHOCTEH
M MacCHMBOB: TMIPEJICTABICHHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XKJIeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) wHudpHI
HaTypaJbHOI'O YMCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHHUEM,
He mnpeBblmaonmM 10; BbluuClIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEro  apu(PMETHYECKOr0, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJHYECTBA 3JIEMEHTOB, YJOBIETBOPSIIOIINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTPaHWYCHUH Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTH MPH
pELIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBApH, CTEKH, OYepeHu,
JIepeBbsl); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YMCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJBH30BATH IPH
pa3zpaboTKe mporpaMM OMOTMOTEKH MOAMPOTrpaMM; YMEHHE UCTIOJIb30BaTh

CpeacCTBa OTJIAAKHU MIPOrpaMMm B CpCIC IMPOrpaMMHUPOBaAHUA

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJIn3a,
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2.14

npecTaBiIeHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO
pemeHns, moadop JMHUM TPEHJA, pEeIIeHHe 3a/1ady MPOTHO3UPOBAHUS);
YMEHHE UCIOJIb30BaTh TaOJWUYHbIC (pENSIIMOHHBIC) Oa3bl JaHHBIX U
CIPaBOYHBIC CHCTEMBI

YMeHHe OpraHM30BBIBATH JIMYHOEC HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCTIOIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB
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INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI ITOCTPOCHMSI W allapaTHbIe KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
ITpotokonsr crexka TCP/IP. Cucrema nmomenusix umeH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIBO MACOK HOHCGTeﬁ

13

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B JonaroBpeMeHHOW mamstu. [IaGnoHbl A onmucaHUs
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMmeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lesaps. Hludp Buxenepa. Anroputm mmdpoBaHUs
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostane Xammunra. KonupoBaHue ¢ MOBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHue OIHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

2.3

Teopernueckue mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna [llennona

Cucrembr cuucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI

CUHCIICHUS. AHFOpI/ITM nepeBoJa nejioro 4ucjia mu3 P-myHOIT crcTEeMBbI CUHUCICHUS
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2.4

2.5

B JICCATUYHYIO. AJTOPUTM TepeBoJa KOHEUHOH P-muHON Apo0u B AECATHUHYIO.
AJropuT™M mepeBojia LENOro Yuciaa U3 JECITHYHOM CHCTEMbl CuucieHus B P-
nunyro. IlepeBoj KoHeuHOU necATHUYHOM napobu B P-munyro. J[BonmuHas,
BOCBMEpUYHAs U HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXIY HUMMU.

Apudmerndeckre onepanuy B MO3UIIMOHHBIX CUCTEMaX CUMCICHUS

Tpouunas ypaBHOBEILLIEHHAs CUCTEMA CUUCIICHUA. [IBOMUHO-/IECATUYHAS CUCTEMA
CUUCIICHUS

Koauposanue texctoB. Koguposka ASCII. OgnoOaiiTHeIe KOqUpoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue wnHPOPMAIMOHHOTO 00BEMa

TCKCTOBBIX COO6H.I€HHI>1

2.6

2.7

2.8

2.9

2.10

KomupoBanue n3o0paxenuii. Onenka nHGOPMAMOHHOTO 00bEMa TpaguuecKux
TaHHBIX TIPU 33JaHHBIX Pa3pelICHUH U IIyOMHE KOAupoBaHUs IBeTa. L[BeToBEIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 0O0BbEMa 3BYKOBBIX

AAaHHBIX IPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALINU U Pa3pAAHOCTU KOAUPOBAHUSA

Anredbpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOuuibl HCTUHHOCTU. Jlormueckue BBIpayKEHHS.
Jlornueckue ToxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHBI anreOphl JIOTUKW. OKBHUBAJICHTHBIC IPEOOpa30OBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckne GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTMUECKHX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIpaKEHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU

Jlormueckue dleMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoenue cxeM Ha JOTMYECKHX JJIEMEHTax Io
3aIaHHOMY JIOTMYECKOMY BBIPQXKEHHUIO. 3alMCh JIOTMYECKOTO BBIPAXKEHUS 10

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. lLlenu monenupoBaHus. ANEKBATHOCTh MOJENH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJIE, YIOOHOM JJISI BOCTIPHSTHS

yenoBekoM. ['padpuueckoe npeacrapneHue 1aHHbIX (CXeMBbI, TAOIUIBL, TpadUKH).

2.11

[IpencraBnenue MenbIXx 4YWCEN B MNaMsATH KomIibiorepa. OTrpaHHUYEHHOCTh
JMamna3oHa 4YuceJa MNpU OrpaHWYEHHUHM KoJMdecTBa pa3psanoB. llepenosHenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBBIE TaHHBIE. 3HAKOBBINM OUT. JIBOMYHBIN

HOHOHHHTCHBHBIﬁ KOI OTpHULATCIIbHBIX YU CCIIL.

57




[ToGutoBbIe Jormueckue onepanuu. Jlornyeckwii, apudmerndeckui u
nukianyeckuit  capuru. llugpoBanue ¢ momompio MOOMTOBOHM  omepanuu

«uckirouaromiee MJIN»»

2.12

Hpel[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCII B MaMATH KOMIIBIOTCpA. 3Haqama;1 4acCTb
u IIOpAAOK 4YHCIA. I[I/IaHa3OH 3HAYCHHI BC€HIICCTBCHHBIX YHCEII. HpO6J'ICMBI
XpaHE€HHUA BCIICCTBCHHBIX YHUCEII, CBA3AHHBIC C OI'PAaHUYCHUEM KOJIIHNYCCTBA
pPaspAaaoB. Brimonuenue onepaum‘/'l C BCIICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcnoBuble moHsATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaiu3oM TpadoB (mocTpoeHne
ONTUMAIIFHOTO TYTH MEXAy BepIinHamMu rpada, OompeAeieHHe KOJINYecTBa

Pa3JIMIHBIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpaca)

2.14

2.15

HepeBbs. bunapaoe nepeBo. JlepeBpsi moucka. CrocoObl 00Xona nepesa.
[IpencraBnenue apupMeTHYECKUX BBIPAKCHUN B BUE JepeBa. Mcmonb3oBaHHe
rpadoB U JICPEBHEB MIPH OMMCAHUK OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA

JIMCKpETHBIE UTPBI IBYX MUTPOKOB C MOJIHOM MH(popmarueii. [loctpoeHue nepesa
nepebopa BapHAaHTOB, ONHUCAHUE CTPATETHU WIPHl B TAOIHUYHOW (opme.

BeIArpsIliHbie U MPOUTPHIIIHBIE TO3ULUN. BEIMTPHIIIHBIE CTPAaTETHH

2.16

3.1

3.2

3.3

CpencTtBa  MCKYCCTBEHHOTOo  WHTeUiekTa.  Wnentudukamms W MOMCK
n300paxkeHui, pacno3HaBaHue jull. Vcrosib30BaHHE METOJI0OB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronux cucreMax. Vcmonap3oBaHne METOA0B HCKYCCTBEHHOTO

MHTEJJIEKTa B poboToTexHuke. MIHTepHeT Bemieil. Heliponnsle cetu
ANTOPUTMBI U IPOrPaMMHUPOBAHHE

cDOpMEL]'II/BElI_[I/IH IOHATHA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJIEIIb BBIYUCIIEHUN

OreHka CIOXKHOCTH BbIYUCIEHHH. Bpemsi paboTel u 00BEM ucHoNb3yeMon
MMaMATH, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CII0)KHOCTH ~aJITOPUTMOB. AJITOPUTMBI MOJMHOMHUAIBHOU
cnoxkHoctu. IlepeGopubie anmroputmbl. [IpuMepbl pa3IMYHBIX —aJTOPUTMOB
peLIeHus OJHOM 3a/1a4, KOTOPBIE UMEIOT PA3JIUYHYIO CII0KHOCTD

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAa0OTHl MPOCTEUIIMX aJTOPUTMOB
YOPaBJICHUS HCIOTHUTEISIMU W BBIYMCIMTENIBHBIX aIropuTMoB. OmnpeneneHue

MCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AJ'Il"OpI/ITMBI O6pa6OTKI/I HaTypaJIbHBIX YHCECJI, 3allMCAHHBIX B IO3WIHWOHHBIX

CUCTEMax CYHUCIICHUsA: pa3OMeHHe 3amuch Yucia Ha OTAeNbHble IUQPBHI,
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3.5

3.6

3.7

3.8

HAaXOXJICHUE CYMMBI W TIpOW3BeNeHUS LU(Dp, HAXOKIACHHE MaKCUMAIbHON
(MHHHMAITEHOW ) U PHL.

[IpencraBnenne uucina B BUae HaOopa IMPOCTHIX COMHOXHUTENEH. ANTOpUTM
OBICTPOTO BO3BEJICHUS B CTEIICHb. [IOMCK MPOCTHIX YMCEIl B 3aJIAaHHOM JIHAaNa30He

C IIOMOIIBIO AITOPUTMA «peleTo DparocheHar»
MHoropaspsiIHbIe LeIble YUCiia, 3a1a4i JITUHHON apupMeTuKu

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JOrMYeckue. BerBiieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{ukiibl Mo nepeMeHHOH.

OO06paboTka NaHHBIX, XpaHAIUXCS B (aitiax. TexcToBble W ABOMYHBIC (DAMIIbI.
daiinoBeie nepeMeHHbIe ((aitnoBpie ykazarenn). Urenue u3 (aiina. 3anuce B
daiin.

Paszbuenue 3anaun Ha noazagauu. [lognporpammer (poteaypsl U GYHKIIHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OHOJMOTEKH S3bIKA IMporpaMMHUpOBaHUs

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s

opraHu3anu peKypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadu. YuciaeHHoe
pellleHne YpaBHEHHMH C MOMOIIbIO Noja0opa mnapamerpa. UuciieHHblE METObI
pelleHrs YpaBHEHWUH: MeToja T1epedopa, METOJ IOJIOBUHHOTO JIEJECHHUS.
[TpubnnxEéHHOE BBHIYMCIEHUE JJIMH KpUBBIX. Bhluncnenue miomaneit guryp c
MOMOIIbI0 YUCIECHHBIX METOAOB (METOJ MPsIMOYTOJbHUKOB, METOJ Tpameuui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToI0M

IIOJIOBHHHOT'O ACJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble  (QyHKIMM  sI3bIKa
[IPOrpaMMHUPOBAHHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOoTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IOSBIECHUN CUMBOJIA B CTPOKE,
pa3bueHue CTPOKM Ha CJOBa MO MPOOENbHBIM CHMBOJAM, MOMCK IOJCTPOKH
BHYTPU JaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MOJCTPOKHM Ha IPYryl0 CTPOKY.
I'enepanust Bcex CJIOB B HEKOTOpOM alipaBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

OrpaHHUYCHUAM. Hp606pa3OBaHI/IC quciia B CHUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBbl W TOCIIEAOBAaTENILHOCTH  uucel. Bbruncienne  0000MIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MAacCMBa WM YHCIOBOM IOCIIEI0BATEIbHOCTH
(CyMMBI, TpOU3BEACHMS, CPEIHEro apUPMETHUYECKOro, MHUHUMAJIBHOTO U
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIIAX
33JJaHHOMY YCJIOBHIO). JIMHENHBIH NOWUCK 3aJaHHOTO 3HA4YEHHs] B MAcCCHBE.
AAropuTMBl pabOTBI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

MaccuBa. COpPTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOIbI COPTHPOBKH
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(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciussaueM. beicTpast coptupoBka maccuBa (anroputm QuickSort). JIBondHbIH

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

3.11

JIByMepHBIE MacCHBBI (MaTpulbl). ANTOPUTMBI O0OpabOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CnoBapu  (acCOMaTUBHBIE  MAacCHBBI,  OTOOpa)keHUs).  XOMI-TaOJIUIBL

HOCTpOCHI/IC aﬂ(l)aBI/ITHO'LIaCTOTHOFO CJIOBapA AJIA 3aIaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHaNIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIPAXCHHSA. BwlumcieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Oqepemzl. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA AaHHBIX

Anroputmbl  Ha rpadax. IlocTpoeHHe MHHMMaJIBHOTO OCTOBHOIO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAaHHOTO Tpada. KommuecTBo pa3nmuyHbIX
myTeil M1y BepIIMHAMHU OPHEHTHPOBAHHOTO AlUKIMYECKOTO Tpada. AIropuTM

JlerKcTphl

3.15

3.16

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(Ounaphsble) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbsl 006xoja aepesa. Vcnonb3oBaHue cTeka u
ouepeau st 00xoza iepena

JluHaM14YecKoe IpOrpaMMUPOBAHNE KaK METOJ PELIEHUS 3a]a4 C COXPaHEHUEM
IMPOMCIKYTOYHBIX PE3YJILTATOB. 33,[[21‘-11/1, peimracMbIC€ C MOMOIIBIO JUHAMUYCCKOT'O
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCYET KOJIUYECTBA

BAapHUaHTOB, 3a/la4v OIITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHMPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kiaccbl. CBoiicTBa M MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

WNukancynsanms, HacaeqoBaHue, TOIUMOPHU3M

NudopmaninoHHbIE TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud  AHAJIW3a JIAHHBIX: MPOTHO3HPOBAHUE,
Kiaccuukanus, Kiactepusalnus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peleHus 3a/1a4 aHaJu3a JaHHBIX: cOOp MEePBUYHBIX JAaHHBIX, OYMCTKA U OICHKA
KauecTBa JaHHBIX, BbIOOp M (WMJIM) TOCTPOEHHME MOJENH, Mpeodpa3oBaHue
JAHHBIX, BU3YyaJIW3allMsl JAaHHBIX, MHTEpIpeTanus pe3ynbrartoB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M MpPEICTABICHHS JIaHHBIX.

Bonbmne nannpie. MammHHOE 00yueHue
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4.2

4.3

4.4

AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEro  (HAaMMEHBIIET0)  3HAYCHUS
nuamna3ona. BerawcneHue KodpQGUIMEHTa KOPPENSLUU JBYX PSAOB JIaHHBIX.
[TocTtpoeHne cromOuaThiX, JHHEWYATHIX W KPYroBbIX auarpamm. [loctpoenwue
rpadukoB ¢yakiui. [Tonbop MMHUYU TpeHIa, pEIICHNE 3a1a4 MPOTHO3UPOBAHHUS.

Pemenne 3aJla4 OIITUMH3AallMU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

Juckperuzanuss NpH  MaTeMaTHYECKOM  MOJICIMPOBAHUH  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. Maremaruueckue MOJAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensMu. OOpaboTka pe3yinbTaToB SKCIEpUMEHTa. Meron
HAaUMEHBIINX KBaJpaToB. OIlEHKA YHCIOBBIX MapaMeTPOB MOJAETUPYEMBIX
OOBEKTOB M TMpOIEcCCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaTaMm

OKCIICpUMCHTA

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. Muranmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO OOCTYKUBAHHS

4.5

TabnuaHbIe (pensuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30il 1aHHBIX. 3anojHeHHe Oa3bl JAaHHBIX. [IouCK, copTHpoBKa W QUIbTpaLUs
TaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrancinsiemble nosisi B 3anpocax.

MHuorotabauunbie 0a3bl JaHHBIX. TUIBI CBs3ell Mexay Tabnuiamu. BHemrHuit

kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOIOTA0JIMYHBIM 0a3aM JaHHbIX

4.6

TexcroBbiii mpoueccop. CpencrBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB M OQopMIIeHHsS OMOIMOrpaguuecKux

CCBIJIIOK
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CIIOCOBbI OHEHKH JOCTHXEHUSA YHAIIUMUCS ITJTAHUPYEMbIX
PE3YJIbTATOB

KoHTponb y4eOHBIX HOCTIKEHHH O0ydyaromuxcs, BKIIOYAIOMUN WX TPOBEPKY M
OLIEHKY, SBISETCA BaXKHEWIIeW cocTaBistolled (Hapsay ¢ COJepXKaHMeM, METO/aMH,
cpenctBamu, (QopmMamMu  opraHu3zanuMyd  y4yeOHOW  ACSITeNhbHOCTH)  00pa3oBaTeIbHO-
BOCIUTATENBHOIO Ipouecca. OLUeHUBAHUE PacCMaTPUBAETCA Kak IpOoIexypa ONpeesIeHUs
COOTBETCTBUS MHIMBUAYAIBHBIX JOCTHXEHUN O0y4aromUXCs IJIAHUPYEMBIM Pe3yibTaTaM.
HToroM ouLEeHMBaHHUSA CIY)KUT OLEHKAa — CYXJIEHHE O LEHHOCTH, YPOBHE, 3HAYEHUU
BBISIBIIEHHOTO pe3ysibraTa. CBOe KOJIMUYECTBEHHOE BBIPAKEHUE OI[CHKA HAXOAUT B OTMETKE.

OpueHTHpoBaHHAs Ha 00pa30BaTeNIbHbIE PE3YyIbTATHI CHCTEMa OLIEHUBAHMS PU3BaHa
obecnieunth APPEKTUBHYIO OOpAaTHYIO CBSI3b, NPEANOJATAIOIIYI0 BOBJICYEHHOCTh B
OLIEHOYHYIO JEATEIbHOCTh CAMUX 00Y4aroLIUXCS.

Ha Bcex ypoBHsAX oOuero o0pa3oBaHusi BBIACNAIOT JABE OOJBIIME TPYHIBl —
BHYTpPeHHee (BHYTPHILKOJIBHOE) OLIEHUBAaHNUE 1 BHellIHee OLleHHMBAaHHe (TOCY/l1apCTBEHHAs
WTOTOBasl aTTECTalusl, €ANHBIA TOCYIapCTBEHHBIH 3K3aMEH, BCEPOCCHICKHE MPOBEPOUYHBIE
pabOTbl,  MOHHMTOPUHIOBBIE  HCCIIEIOBaHUS  (elepabHOrO,  PErHOHAIBHOTO U
MYHUIIUIAIBHOTO YpoBHEH). OHU HE3aBUCHMBI JPYT OT APYra, HO MPHU ITOM JOJDKHBI OBITH
B3aMMOCBSI3aHbl U B3aUMOJOIOJHSEMbl KaK »JJIEMEHTbl €IMHOM CHCTEMBl OLICHKH
00pa3oBaTEeNbHBIX PE3YNbTATOB OOydarommxcs. Takas CBS3p peamu3yercs W 10
COJIEpKaHUIO (eIUHBIH OOBEKT OLIEHUBAHMS — IUITAHUPYEMbIE Pe3ybTaThl O0yYEHHs), U IO
¢dopme (MCTONB30BaHUE KPUTEPUAIBHOTO MOJX0/a, TECTOBBIX ()OPM TPOBEPKU M [p.)
KOHTPOJIS.

KoMIUIeKCHBIM  MOAXOJX K  OLEHHMBAHUIO IPEIOJIAracT MUCIOJIB30BAaHUE  BO
B3aMMOCBSI3U €r0 Pa3HOOOPA3HbIX BUAOB U (POPM.

K BHIaM BHYTPHIIKOJBHOTO OLEHUBAaHHUSA TPEIAMETHBIX pPE3YJIbTaTOB OCBOCHUS
00pa3oBaTeNbHBIX IPOrpaMM, Pa3BEPTHIBAEMBIX 10 NEPHOIaM 00YUEeHHUs, OTHOCATCS:

— CTapToBasi JMAarHOCTHKAa, HampaBlIeHHass Ha OIEHKY OOmeld TOTOBHOCTH
o0yyaromuxcs K 00y4eHHIO Ha JaHHOM YpOBHE 00pa3oBaHMs;

—  TeKyliee OICHWBaHHWE, OTpaXalollee  HWHAWBHIyalTbHOE  MPOJBHKCHUE
00y4aroIerocsi B OCBOEHUH MPOrpaMMbl y4eOHOTO MTPEIMETa;

— TEeMaTHYECKOE OIICHWBAaHWE, HANIPABICHHOE HA BBISIBIICHUE M OICHKY JOCTIIKEHHUS
00pa3oBaTeNbHBIX PE3YIbTATOB, CBA3AHHBIX C U3YUEHUEM OT/AEIbHBIX TEM 00pa30BaTeIbHOM
MIPOTrpaMMEI;

— TPOMEXKYTOYHOE OLEHMBAaHHWE [0 MTOTaM HW3YyYeHHUs KPYIHBIX OJIOKOB
o0pa30BaTeNbHOM MpOrpaMMbl, BKJIIOYAIOIIEH HECKOJIbKO TeM WIM (OpMUPOBaHUE
KOMILJIEKCHOTO OJI0Ka yueOHbIX AeHcTBU (paboTa ¢ mHpopManuei, aympoBaHue 1 JIp.);

— WTOrOBOE OLIEHMBAaHUE PE3yJIbTaTOB OCBOCHHS OOpa30BATEIbHOW MpPOrpaMMBbl 3a
y4eOHBIH rof.

CornacHo 3akony «O0 o6pa3oBanuu B Poccuiickoit @enepanun» oOpa3oBaTenbHas
OpraHu3aiysi B COOTBETCTBHM C OIpENENeHHBIMU €10 (opMaMH M yCTAaHOBJIEHHBIM
TOPSIIKOM TIPOBOJIUT TAK)Ke IPOMEKYTOUHYIO aTTECTAIHIO 00YJaOIIIXCSI.

dopMaMu  TIpEeabSBICHUS OOYYAIOIIMMHUCS CBOUX JIOCTHXKEHHUH CIIy)KaT yCTHBIE
OTBETHI, TUCHbMEHHBIE PA0OTHI (CAMOCTOSTENBHBIE U KOHTPOJIbHBIE PA0OTHI, TECTUPOBAHUE U
apyrue). B cucteMy BHYTPUIIKOJIBHOTO OLEHUBAHUS BXOJUT TAKXKe OIIEHKA MPAKTUYECKUX
paboT, MPOEKTOB, TBOPUECKHUX PAOOT 00yJarOIITHUXCS.

Bunst u Qopmbl OlEHMBAaHHS MPEIMETHBIX pPE3YyJIbTAaTOB Ha pa3HBIX 3Tamax
00pa3oBaTebHOMN JEATEIHPHOCTH B MPOIecce O0ydeHHsI HHPOPMATHKE:

e B Havajge oOOydeHHMs: oOINpeAensiolas WM CTapToBas  JUAarHOCTHKA,
MIpeBapUTENILHOE WIIM BXOJAHOE OIICHUBAHUE,
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® B XO0AC 06p330BaTCJ'IBHOFO mponecca: TEKYIIEEC OLCHHMBAHHUC, ITPOMCKYTOYHOC

OLIEHHBaHHUE;

e B KOHIE O0OydeHUS Y4eOHOH MAUCHUIUIMHE WIM B KOHIE Yy4eOHOro roja:
CYMMHUPYIOILIEE OLIEHUBAHUE, UTONOBOE OLIEHUBAHUE, IPOMEKYTOUHAs ATTECTALIMS.
BxoaHoe oueHuBaHHe 1O WH(POPMATUKE MPOBOIUTCS B BUJEC TECTHUPOBAHUS WIIU

KOHTPOJIbHON pabOTHI.

Tekyliee oneHUBaHUE MMPOBOJUTCS B BUJE: YCTHOTO OINpOCa, MUCbMEHHOTO OIpoca,
TECTUPOBAHUS, IPOEKTHON pabOThl, KOHTPOJIBLHOM pabOThI, IPAKTHUECKON pabOTHI.

HNroroBoe ounenunBanue 10 UHDOpPMATHKE —

KOHTpOJIbHas paboTa.

HUTOTOBOC TCCTUPOBAHHUC HIIN

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

OrneparinonHasi CucTeMa

Windows, Linux

DaitnoBbId MEHEIKED

ITpoBomank Windows

PacTpoBsliil pegaktop

Paint, Paint.Net

ITpocToii TeKCTOBBIN peaaKkToOp

Notepad (bioknor), WordPad, Notepad-++

MynbTMEAMA TPOUTPHIBATEID

Windows Media, MS Producer, Movie Maker

HporpaMMa JJIsL 3alTMCH 3BYKa

SoundRecorder (3Byko3anucs)

ITouyTOBBIN KJIUEHT

OutlookExpress, MozillaThunderbird

bpaysep

InternetExplorer, Opera, Chrome

AHTHBHpYCHas Iporpamma

Avast, ESET, AVG, 360 Total Security uap.

IIporpamma-apxuBaTop

WinRar, 7-zip

KnaBuaTypHbli TpeHAXKED

Stamina

OducHble MPUIIOKEHUS

Microsoft Office 2007 (uwnmu Gonee mMO3IHUX
Bepcuii): Microsoft Word, Microsoft Excel,
Microsoft PowerPoint, Microsoft Access

Open Office 3.0.0 (wmm OGonee MO3AHUX
Bepcwmit): OO Writer, OO Impress, OO Calc,
0O Base

CpenctBo mis 00pabOTKH aynuo- |
BUJICOJITAHHBIX " pa3paboTKu
MYJIbTUMEANMHBIX TPE3EHTALUN

MS Producer, MovieMaker

Cucrema nporpaMMUpOBaHUs

Free Pascal, PascalABC.NET, MinGW
Developer Studio 2.05, Code::Blocks 10.05,
Wing IDE 4.1.7, Python IDLE 3.2.3 (um
OoJiee MO3THUX BEPCHIA)

KoMnuistopsl u/uinu HHTEpHpETaTOph
A3BIKOB  IporpamMmMupoBanust  Pascal,
C++, Python

FreePascal 2.6.0-9, GNU C 4.7.2, GNU C++
4.7.2 u wuntepnperatop Python 3.2.3 (wm
0oJiee O3 THUX BEPCHIN).

1. Hndopmaruka. 10 knacc. bazoBeiif u yriyonaeHHbl ypoBHH: yueOHUK B 2 4./ K.IO.
[Tonsxos, E.A. Epemun. M.: BUHOM. Jlaboparopust 3Hanuii, 2019.

2. Undopmaruka. 11 kmacc. ba3oBelii u yriyOneHHbIi ypoBHU: yueObHUK B 2 4./ K.1O.
[Tonsxos, E.A. Epemun. M.: BUHOM. Jlaboparopust 3Hanuii, 2019.
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METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

2.

3.

10.

11.

12.

13.

®denepanpHas pabouas mporpamma 1o yaeonomy npeamery «Mudopmarukay 10-11
kiacc 06a30BbIi ypoBeHb 2023 roj

HNudopmaruka. 10 kmacc. bazoBeiii u yriy0iaeHHbIN ypoBHU: yueOHUK B 2 4./ K.IO.
[Tonsixos, E.A. Epemun. M.: BUHOM. Jlaboparopust 3Hanwmii, 2019.

Nudopmaruka. 11 kmacc. bazoBeiit u yriy6neHHsid ypoBHu: yueObnuk B 2 4./ K.1O.
[Tonsixos, E.A. Epemun. M.: BUHOM. Jlaboparopust 3Hanwmii, 2019.

Nudopmaruka. 10 knacc. YrimybneHnnsiii ypoBenb: yueOHuk B 2 4./ K.}O. Ilonskos,
E.A. Epemun. M.: BUHOM. Jlaboparopus 3uanuii, 2019.

Nudopmaruka. 11 knacc. YrmybneHnnsiii ypoBenb: yueOHuk B 2 4./ K.IO. Tlonskos,
E.A. Epemun. M.: BUHOM. Jlaboparopus 3uanuii, 2019.

Nudopmaruka. 10—11 kmaccel. ba3oBwlid ¥ yriyOJIeHHBIM YPOBHHU: METOIUYECKOE
nocobue/ K.O. Ionsikos, E.A. Epemun. M.: BUHOM. JIabopatopwus 3nanuii, 2019.
WNudopmaruka. 10—11 xnaccel. ba3oBelii u yrinyOnennslii ypoBau: npaktukym./ K.1O.
[Tonsikos, E.A. Epemun. M.: BUHOM. JlaGoparopus 3nHanwuii, 2019.

KoMmmbloTepHblii MPakTUKyM B 3JEKTPOHHOM BHAE C KOMIUIEKTOM AJIEKTPOHHBIX
V4eOHBIX  CpPEACTB, pa3MENICHHBIH HAa  CalTe  aBTOPCKOrO0  KOJUICKTHBA:
http://kpolyakov.spb.ru/school/probook.htm

DNEKTPOHHBIA 33JJaYHUK-TIPAKTUKYM C BO3MOXHOCTBIO aBTOMATHUYECKOH IMPOBEPKH
pelieHui 3aza4 1o POrPaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

Martepuansl 1 MOATOTOBKH K WTOTOBOM arTecTaluu mo uHbopMaTuke B Qopme
EI'3, pasmeménubie Ha cailTe MaTepuaibl, pa3MCEIICHHbIE Ha  cailTe
http://kpolyakov.spb.ru/school/ege.htm;

Meroauueckoe mocobue s yuwrens:  http:/files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf;

Kommnext ®enepanbHbIX HUPPOBBIX HH()OPMALMOHHO-00pAa30BaTENbHBIX PECYPCOB
(manee ®IIMOP), momernennsiii B kowieknuto GIIUOP (http://www.fcior.edu.ru);
CereBast MeTogMyecKast CIy)KOa aBTOPCKOTO KOJUIEKTHBA JJISi MEJaroroB Ha caiTe
m3narenscrsa http://metodist.lbz.ru/authors/informatika/7/.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. Epemun E. A., IToaskos K. 1O. (Ibz.ru)
2. http://college.ru/informatika/
3. http://webpractice.cm.ru
4. http://www.metodist.ru Jlaboparopus uapopmaruku MHUOO
5. http://www.it-n.ru CeTb TBOpYECKUX yuHTeNEH HHPOPMATHKH
6. http://www.metod-kopilka.ru Meronuueckast KOnmuika yqautenst ”HPOPMaTHKA
7. http://fcior.edu.ru  http://eor.edu.ru  DenepanbHplii  TEHTP HWHPOPMAIMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)
8. http://pedsovet.su [legaroruueckoe coodIIecTBO
9. http://school-collection.edu.ru Enunas xkomieknus 1udpoBeIX 00pa3oBaTeIbHBIX

10.
11.

12.

pecypcoB
«EnnHoe 0KHO A0CTyIa K 00pa3oBareabHBIM pecypcam»- http://windows.edu/ru

«EnnHas xomtekuus nudpoBhIX 00pa3zoBaTeNbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHbIil HEHTP HHPOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB) -
http://eor.edu.ru
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13. «Poccwiickas seKTpoHHast mkoja»- https://resh.edu.ru/

14. O6pazoBarenbHas onnaitH-TuaTdopma « VIDEOUROKINET»-
https://videouroki.net/

15. Caiir K.1O. INonskosa - https://kpolyakov.spb.ru/
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	СПОСОБЫ ОЦЕНКИ ДОСТИЖЕНИЯ УЧАЩИМИСЯ ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ
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	Формами предъявления обучающимися своих достижений служат устные ответы, письменные работы (самостоятельные и контрольные работы, тестирование и другие). В систему внутришкольного оценивания входит также оценка практических работ, проектов, творческих...
	Виды и формы оценивания предметных результатов на разных этапах образовательной деятельности в процессе обучения информатике:
	( в начале обучения: определяющая или стартовая диагностика, предварительное или входное оценивание;
	( в ходе образовательного процесса: текущее оценивание, промежуточное оценивание;
	( в конце обучения учебной дисциплине или в конце учебного года: суммирующее оценивание, итоговое оценивание, промежуточная аттестация.
	Входное оценивание по информатике проводится в виде тестирования или контрольной работы.
	Текущее оценивание проводится в виде: устного опроса, письменного опроса, тестирования, проектной работы, контрольной работы, практической работы.
	Итоговое оценивание по информатике – итоговое тестирование или контрольная работа.
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