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NOACHUTE/JIBHAS 3AINMNCKA

ITporpamma no uHpopmatuke (yriyOnéHHbIH ypOBEHb) Ha ypPOBHE CpejHero oouiero
oOpasoBanust paspaborana Ha OCHOBe TpeOOBaHUI K pe3yabTaTaM OCBOGHHSI OCHOBHOM
oOpazoBaTenbHOI NporpaMMel cpeaHero odero odpazosanus, npeacrasieHHbix B PI'OC COO,
a Taxke enepaibHOl paboueit mporpaMMbl BOCIIUTAHUS.

[TporpamMma 1o uHpOpMaTHKe AT NpeJCTaBIeHNe O Lelsix, oduiel crpaterun o0y4deHusl,
BOCIIHTAHMs M Pa3BUTHs OOyuaromuxcs cpeacrsamu yuedbnoro npeamera «Mupopmarnka» nHa
yrinyOnéHHOM  YpOBHE,  YCTAQHABAMBaeT  0Os3aTeNbHOE  MPEOMETHOE  CONEpIKaHHe,
MpenycMaTpuBaeT ero CTPYKTYPUPOBaHHE MO pasjeinaM M TeMaM Kypca, OmnpeaenseT
pacrpezeneHue ero rno kinaccam (rojam U3y4eHwus ), 1aéT NPUMEPHOEe pacrpeiesieHne y4eOHbIX
4acoB 110 TEMATHYECKUM pa3fesiaM Kypca 1 peKOMeHAyeMyHo (IPUMEPHYIO) MOCIeA0BATEIbHOCTD
UX M3y4YEHHs] C YYETOM MEXIPEAMETHBIX M BHYTPUNPEOMETHBIX CBSI3€H, JIOTHKH y4eOHOro
npolecca, BO3pacTHbIX 0coOeHHOCTEN 00yHarmuxcs.

ITporpamMa 1o uHGpOPMATUKE OINpEAENseT KOJMYECTBEHHbIE M  KayeCTBEHHbIE
XapaKTePUCTHKN y4eOHOro marepuana A KaXkOOro roja H3y4eHHs, B TOM YHCIE s
COZePIKATEJIbHOrO HATOJHEHHs] PAa3sHOrO BHAA KOHTPOJs (MPOMEXKYTOUHOH —aTTeCTaluu
o0yuarommxcsi, BCEPOCCHICKUX MPOBEPOUYHBIX paboT, rocy1apcTBEHHON UTOrOBOM aTTeCTaLNH).
[Tporpamma 1o uH(OpPMATHKE SIBISETCS OCHOBOH JUls COCTABIEHHsS AaBTOPCKUX YyueOHBIX
MpOrpamMm 1 y4eOHUKOB, TOYPOYHOrO MJIAHUPOBAHUS KypCa YUUTENIEM,

HupopmaTuka B cpenrHem odiem 00pa3oBaHUN OTPAXKAET:

CYyLIHOCTb MH(OPMATUKH KaK HAay4YHOW JMCLMIUIMHBI, M3y4arolieil 3aKOHOMEPHOCTH
MPOTEKaHHss M BO3MOKHOCTH aBTOMATH3aLMM WHOOPMALMOHHBIX TPOLECCOB B PA3JIHYHBIX
CHCTEMAX;

OCHOBHbIE OOnacTH mnpuMeHeHuss HHOOPMATHKH, Mpexae Bcero HHPOPMALHOHHBIE
TEXHOJIOIMH, YIIPABJIEHUE U COLMAIbHYIO chepy;

MEKIMCIIMIUTMHAPHBIN XapakTep uHpopMaTHki 1 HHGOPMALHOHHOMN eI TeIbHOCTH.

Kypc undopmatuku ans yposHs cpeaHero oduero o0pa3oBaHus sBIsSeTCs 3aBepLIAIOLIHM
9TANOM HENpPepbIBHO MOArOTOBKH 00yHaroIuxcs B 001acTH nHGOpMaTHKH U HHPOPMALIUOHHO-
KOMMYHHUKALIMOHHbBIX TEXHOJIOIMH, OMUPAETCsi Ha COAepiKaHue Kypca HH(POPMATUKU YPOBHs
OCHOBHOro oOmiero o0pa3oBaHUSI W ONBIT TMOCTOSHHOIO MPUMEHEHUs WH(OPMALOHHO-
KOMMYHHUKALIMOHHBIX TEXHOJOTHH, Na€T TEOPETUYECKOE OCMBICIEHHE, HHTEPNPETALUI0 |
00001eHNe 3TOro ONbITa.

Pesynbrathl yriyOnéHHOro ypoBHs u3ydeHus yuebHoro mnpenmera «MHpopmaTukay
OPMEHTHPOBAHbI Ha TIOJIy4eHHE KOMIIETEHTHOCTEH Juls Mocieayroleil npodeccHoHanbHOM
NEeATeIbHOCTH KaK B PaMKax MaHHOH MpeaMeTHOH 00acTH, TaKk M B CMEKHBIX C Heil o0nacTsx.
OHu BKITIOHAIOT B ce0s:

OBJIaJIeHHE KJIFOUEBBIMU MOHSITUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS AaHHAs
npeaMeTHas o0nacTh, PacrO3HABAaHHE COOTBETCTBYIOIIMX HM NPU3HAKOB W B3aUMOCBsI3EH,
CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHBIC MOAXOABI K H3YUEHUIO SIBJICHUI, XapaKTEPHBIX I
U3y4aeMoii mpeamMeTHoH obacTy;

yMEHHE pellaTh THUIOBbIE NPAKTUYECKHE U TEOPeTHYeCKHe 3aJjaud, XapaKTepHble s
MCIIOJIb30BAHMsI METOIOB M MHCTPYMEHTAapHsi AaHHOI MpeaIMeTHOI o0nacT;

HAIM4YHe TPEACTaBJICHUH O HAHHOH NpPeAMEeTHOH O00JacTH Kak LEeJOCTHOH TEeOpUH
(COBOKYIMHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXKHBIMU O0NaCTsIMHM 3HAHUI.

B pamkax yrnyOnéHHoro ypoBHs  u3yueHus uHpopmatuku  obecriednBaercs
LieIeHaNpaBlIeHHasl MOJroTOBKa 00YYarOINXCsl K MPOJAOKEHHI0 00pa3oBaHus B OpPraHU3aLusIX
npoecCOHANBHOTO 00pa30BaHUS MO CHIELHATBHOCTSM, HEMOCPEACTBEHHO CBS3aHHBIM C
UU(POBBIMH  TEXHOJOTUSIMH, TaKUM KakK TNPOrpaMMHasl HUHXKeHepHs, HH(POPMALMOHHAS
Oe3onacHOCTb, WH(OPMALOHHBIE CHCTEMbl W TEXHOJOTMM, MOOMIIbHBIE CHCTEMbI U CETH,
OonblKe JaHHBIE U MALIMHHOE O00y4YeHHe, POMBIIUICHHbIH HHTEPHET Belled, UCKYCCTBEHHbII



HHTE/UIEKT, TEXHOJNOHH OeCrnpoBONHON CBA3H, pPOOOTOTEXHHKA, KBAHTOBbIE TEXHOJOTHH,
CHCTEMBI PAacIpeNeNEHHOrO peecTpa, TEXHONOTHH BUPTYaNbHONH 1 AOMOJHEHHON peanbHOCTE .

OcHoBHas nenb m3yveHus yuedHoro npeamera «Mudopmaruka» Ha yrinyOnéHHOM ypoBHE
cpennero obmero obpaszoBaHua — odecrneueHHe NaJbHEHILEro pa3sBUTHA HHGOPMALMOHHBIX
KOMIETEHUMH o0ydyalolerocs, €ro TOTOBHOCTH K JKH3HM B YCJIOBHAX pa3BHBAIOLLETOCH
HH(GOPMaLHOHHOTO O0LIECTBa U BO3pacTalollell KOHKYPEHIMH Ha pblHKe Tpyaa. B ¢BiA3H ¢ 3TUM
u3yueHue uHdopmaruxu B 10-11 knaccax 0mkHO 00eCneunTs:

c(hOPMHPOBAHHOCTb MHPOBO33PEHHA, OCHOBAHHOIO HA MOHHMAaHHMH POIM MH(pOpMaTHKH,
HH(GOPMALIHOHHBIX H KOMMYHHUKAaLIHOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOLIECTBE;

c(hopMHPOBAHHOCTb OCHOB JIOTMYECKOTO U aITOPHTMHYECKOTO MBILIJIEHNA,

chOpMHPOBAHHOCTL YMEHHI pa3inyaTh (PAKThI H OLIEHKH, CPABHHBATH OLIEHOYHbBIE BLIBOIBI,
BUJETb HUX CBA3b ¢ KPUTEPHsMH OLEHHBAHHA H CBA3b KPUTEPHEB C ONPEACIEHHOH CHCTEMOH
LEHHOCTEH, TPOBEPATH Ha JOCTOBEPHOCTh U 00001IaTE HHPOPMALHIO;

chopMHPOBAHHOCTDL NMPEACTABNCHUH O BIUAHUH HHPOPMALIHOHHBIX TEXHONOTHH Ha SKU3Hb
uyeioBeKka B O0LIECTBE, MOHHMaHHE COLMAJNBHOTO, HKOHOMHYECKOrO, IOJNHTHYECKOTO,
KYJbTYPHOTO,  HOPHAHYECKONO, MNPHPOAHOTO,  3PrOHOMHUYECKOTO,  MEAMLIMHCKOrO |
(hH31ONOTHUECKOTO KOHTEKCTOB HH(POPMALIHOHHBIX TEXHOJOTHIA,

NPHHATHE NPABOBBIX H 3THYECKHX ACMEKTOB MH(POPMALIMOHHBIX TEXHOJOTHI, OCO3HAHHE
OTBETCTBEHHOCTH JIKOZCH, BOBJICYEHHBIX B CO3/laHHE H HCMONB30BaHHE HHOPMALHOHHBIX
CHCTEM, PacnpoOCTPaHeHHe HH(POpMaLIuY,

CO3JaHKMe YCIOBHII 1JA  pa3BUTHS HaBBIKOB y4eOHOH, NPOEKTHOH, Hay4HO-
HCCJIEIOBATENbCKON H TBOPUECKOH AEATeIbHOCTH, MOTHBALMH 00y4aloLIKXCA K CAMOPa3BHTHIO.

B conep:xanun yuebnoro npeamera «MudopmMaTika» BbIASIAIOTCA YEThIPE TEMATHHECKHX
pasnena.

Paznen «llngposaa rpaMoTHOCTL» MOCBAWIEH BOMPOCAM YCTPOIHCTBA KOMILIOTEPOB U
APYTUX 3JNE€MEHTOB UUPPOBOTO OKPYKEHHS, BKJIOYAsd KOMIBIOTEPHBIE CETH, HCIOJb30BAaHHIO
CPEACTB ONEpPAlMOHHON cucTembl, pabore B cetn HMHTepHeT M HMCNONB30BAHMID HHTEPHET-
cepBHCOB, HHHOPMALHOHHOH 0€30MacHOCTH.

Pasnen «TeoperHueckHe OCHOBbI HHQOPMATHKH» BKJIIOYaeT B ce0d MOHATHIHBINA
annapat WHGOPMATHKH, BONpPOCH KOAMPOBaHHA MHPOPMALHH, M3MEpeHHs WH(OPMaLHOHHOrO
00béMa AAHHBIX, OCHOBBI AJIr€OPB! JIOTHKH U KOMIBIOTEPHOIO MOASITHPOBAHMUA.

Paznen «AaropurmMbl M NPOrpaMMHPOBAHHE»  HANpPaBJIEH  HAa  Pa3BUTHE
aNrOPUTMHYECKOrO MBILIICHUA, pa3pabOTKy aNropuTMOB M OLEHKY HX CIOXKHOCTH,
(opMHpOBaHHEe HABBIKOB pealu3allid MPOrpaMM Ha sA3bIKaX MPOTrpPaMMHPOBAHMA BBICOKOTO
YPOBHS.

Paznen « MHopMALMOHHBIE  TEXHOJOTHH» MOCBAIIEH BOIPOCAM NPUMEHEHHUA
HH(GOPMALMOHHBIX TEXHOJOTHIi, peaNi30BaHHbIX B MPUKIAAHBIX MPOTrPaAMMHBIX MPOAYKTaX M
HHTEPHET-CEPBHCAaX, B TOM UMC/E B 3afadaxX aHalK3a JAHHBIX, HCMOJNb3OBaHHIO 0a3 JaHHBIX H
3NEKTPOHHBIX TAOIMI ATs PEIIeHHA MPHKIIAAHBIX 3aa4.

B npusenénHom nanee coxepxaHuu yuebHoro npeamera «MupopMartuka» KypCcHBOM
BbIZIENICHB] NOTIONHUTENBHbBIE TEMBI, KOTOPbIE HE BXOIAT B 00A3aTENBHYIO MpOrpaMMy o0y4eHu s,
HO MOTYT OBbITB MNPELIOKEHBl IJI H3YYeHHS OTAENbHBIM MOTHBHPOBAHHBIM H CIOCOOHBIM
o0yuarImuMcs.

VrnyOnéHHblil ypOBEHb H3y4eHHsT HHOPMATHKH PEKOMEHAYETCS /ISl TEXHOJOTHYECKOTO
npoduas, OpUEHTHPOBAHHOIO Ha HMH)KEHEPHYO H HH()OPMaLHMOHHYIO cdepbl AeSTeNbHOCTH.
YrnyOnéHHbIl ypoBeHb H3yueHHA WH(OPMATHKH O0eCNEeYHBaeT: MOANOTOBKY OOydYaroLIHXCA,
OPHEHTHPOBAHHBIX Ha CTELHAJIBHOCTH B 001aCTH HH(POPMALMOHHBIX TEXHOJIOTHIT H MHXKEHEPHBIE
CNELHAAbHOCTH, YYaCTHE B MPOEKTHOH W HCCIEAOBATENbCKOH JEATENbHOCTH, CBA3AHHOH C
COBPEMEHHBIMH HAIpaBJIeHUAMH OTpacii HHPOPMALHOHHO-KOMMYHHKALHOHHBIX TEXHOJOTHIA,
NOArOTOBKY K Y4aCTHIO B ONHMMMagax M cnade EOWHOro rocynapcTBEHHOTO SK3aMeHa o
HH(pOpMATHKe.



[TocnenoBaTenbHOCTh M3y4eHHs TEM B Npeenax OIHOro rojaa oOydyeHHs MOXKeT ObITh
M3MEHEHa M0 YCMOTPEHMIO YUYHTelsl MpU MOAroToBke paboyeill mporpaMmbl M MOYypPOYHOIo
TUIAHUPOBAHUS,

OOmee uncno 4acoB, PEKOMEHIOBAHHBIX Ul M3yueHus nHopmaTuku — 272 vaca: B 10
kyacce — 136 yacos (4 yaca B Henienmto), B 11 knacce — 136 yacos (4 yaca B Hele0).



COAEPKAHUE OBYUYEHUSA
10 KJIACC

Hudposasi rpaMOTHOCTH

TpeboBanust TexHUKH O€30MACHOCTH U THUTHEHBI TP padoTe ¢ KOMITBIOTEPAMH U OPYTHMH
KOMITOHEHTaMH LIM(pPOBOro OKPyKEHUsI.

ITpuHuMnbl paboThl KOMITBIOTEPOB U KOMITBIOTEPHBIX cucTeM. ApxurekTypa Gpon Heiimana.
ABTOMATHUYECKOE BBIMOJIHEHHE MPOrpaMmbl mpoueccopoM. OmnepaTuBHas, MOCTOSHHAS W
nonarospeMeHHass namsaTb. OOMeH nmaHHBIMH C TNOMOLBK wHMH. KOHTpOIEpsl BHEMIHUX
ycTpoicTs. [IpsiMoit 1oCTyI K MaMsITH.

OCHOBHBIE  TEHJIEHLMH DPa3BUTHS KOMIBIOTEPHbIX TexHonoruid. IlapannenbHbie
BpluncaeHusa.  Muorompoueccopusie  cuctembl.  CynepkomneioTepnl.  Pacnpenenénnbie
BBIUHCIIMTEJIbHBIE CUCTEMBI U 00paboTka Oonbuix naHHbIX. MobunbHbIe HIpPOBBIE YCTPONHCTBA
M MX Ppoib B KOMMYHHKauUusix. BcTpoeHHble KOMMbIOTEPHl. MUKPOKOHTPOJUIEPHI.
PoGoTu3rpoBaHHble MPOU3BOACTBA.

[IporpammHOe  oOecrieueHHe KOMIBIOTEPOB W KOMIBIOTEPHBIX CUCTeM. Buabl
nporpaMMHOro obecneueHust U ux HasHaueHue. OcOOEHHOCTHM MPOrpaMMHOrO obecmeueHus
MoOuibHBIX  ycTpoiicTB. IlapamienbHoe mnporpammupoBanue. CHCTEMHOE MpOrpaMMHOe
obecnieuyenne. OmnepauroHHble cucTeMbl. YTuinuThl. Jpaiiepbl ycrpoiictB. MHcTamnsiuus u
NEUHCTAISLNSA TPOrPAMMHOr0 00€eCeyeHus.

@aiinosbie cuctemsl. [IpHHIMITEI pa3MelieHHs 1 UMEHOBaHUs (AiiyIOB B JONTOBPEMEHHOMH
namsTu. [laGnonsl anst onucanus rpyn ¢aiiios.

ITporpammuoe obecrnieuenue. JIneH3upoBaHue MporpaMMHoOro obecrnedeHust 1 P pPoBbIX
pecypcos. Ilponpueraproe u cBoOomHoe mnporpammuoe obecneuenune. Kommepueckoe u
HEKOMMEpPYECKOe HCIMOJIb30BAaHHE MNPOrPpaMMHOro obecrnedeHus U UU(POBBIX PECYpPCOB.
OTBeTCTBEHHOCTb, YyCTaHaBIUBaeMas 3aKkoHojarenbcTBOM Poccuiickoit ®enepauuu  3a
HEINPaBOMEPHOE MCII0JIb30BaHHE MPOrPaMMHOI0 obecriedeHust U U(PPOBBLIX PeCypCoB.

[IpuHLUMOBI NOCTPOEHHUS W aNMapaTHbIE KOMIIOHEHThI KOMIBIOTEPHBIX ceTeit. CereBbie
nporokonbl. Cerb UnTepuer. Anpecauus B cetu Murteprer. [Iporokonsr creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenue IP-cetm Ha nmoxcerm ¢ momolibld  Macok  noacereil.  Cerepoe
anMuHuctpuposanue. IlomydyeHne naHHBIX O CeTEBbIX HACTpoiikax kommbroTepa. IIposepxa
HaaU4Hs CBA3H C y3710M ceTH. OnpeneneHue MapupyTa ABHKEHHs TTaKETOB.

Bunbt nestensHoctu B cet Murepner. Cepsuchl MHtephera. I'eouHdopmanmoHnHeie
cuctembl. ['e0sOKallMOHHBIE CEPBUCHI PEAbHOIO BPEMEHHU (Harpumep, JOoKalus MOOWIIBbHBIX
TeneOHOB,  OmpefeNeHHe  3arpy’KeHHOCTH  aBTOMArucTpajieil),  HHTePHET-TOPrOBJI,
OpoHupOBaHIe OUIETOB U TOCTHHHLY,

['ocynapcTBeHHbIE 3JIEKTPOHHbIE cepBUCHl U yciyrd. CouuanbHble CeTH — OpraHu3aLus
KOJUIEKTMBHOIO B3auMozeiicTBust 1 oOMeHa aaHHbIMU. CeTeBoil STHKeT: npaBuiia MOBEACHUs B
kubepnpocrpanctee. Ilpobnema mnoanmuuHOCTM nonydeHHoi uH(opmauuu.  OTKpbITBIE
o0pa3oBaTesbHbIE PECYPCHL

TexHoreHHble 1 3JKOHOMHUYECKHE YIPO3bl, CBSI3aHHbIE C NCIOJIb30BAaHUEM HH(DOPMaLIMOHHO-
KOMMYHHKALIMOHHBIX TeXHonoruii. O01ue npodieMbl 3a1uThl HHPOPMALMH U HH(POPMALIMOHHOMN
Oesonmacuoctu. CpencrBa 3amuThl MHGOPMALMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M
aBTOMATU3UPOBAHHBIX HH(OpMALOHHBIX chcTeMax. [IpaBoBoe obecnedenne nHpOPMALIMOHHOM
Oe30macHoOCTH.

ITpenoTBpailieHe HECAaHKLHMOHMPOBAHHOIO JOCTyNa K JIMYHOW KOH(UAEHLMAIbHOM
uHpopMaLMy, XpaHALIEHCS HA TMEePCOHATbHOM KOMIBIOTEpPEe, MOOMIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammuoe obfecnedenue U crnocoObr OOppObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranuzauus 1MyHoro apxusa uHpopmauuu. Pesepsroe konuposanue. [TaponbHas
3alIMTa apXHBa.



HIudpoanne gaHHbIX. CUMMETpUYHbIe W HecHMMeTpudHble wHpbl. MIndpel npocroii
sameHbl. ugp Lesaps. [Iudpp BukeHepa. Anroputm wndposanus RSA.

Teoperuueckue ocHOBbI HH(POPMATHKH

Hudopmanysa, naHHbie U 3HaHHA. HHDOPMAIMOHHBIE NMPOLECCH B NPUPOAE, TEXHUKE H
oOLecTne.

HenpepbiBHble 1 OUCKpeTHble BeMWYMHBI W cHrHaabl, HeoOxomuMocTh OHCKpeTH3aLuu
uH(OpMALHK, NPETHAZHAYEHHON /d XpaHeHus, nepenaqn u 00padoTkn B uudpoBIX CHCTEMAX.

JBouvHoe konuposaHue. PaBHOMEpPHBIE M HepaBHOMEpHbIE koAbl JlexomuposaHHe
COOOLIeHNH, 3amKiCaHHbIX C MOMOILBIO HEpaBHOMEPHBIX konoB. Ycinosue Pano. IloctpoeHue
ONHO3HAYHO IEKOOHPYEMBIX KOLOB ¢ MOMOILBIO fepeBa. EQMHHLEl H3MEpeHHS KOJNHYeCTBa
uHpopmanmu. AndaBUTHBI MOAXON K OLEHKE KONHYECTBA HH(POPMALIHH.

Cucrembl cuncneHusa. Pa3sBé€pHyTas 3amuch LEMbIX U APOOHBIX YHCEN B MO3HLHOHHOMH
cucteMe cuucieHuA. CBOINCTBa MO3HLHMOHHON 3amKMCH YHCNA, KOJMYeCTBO UMD B 3alHCH,
NPH3HAK OENHMOCTH YHCla HA OCHOBAHHE CHCTEMbI CUHMCIIEHHS. AJNIFOPHTM MEepeBOAA LEJOro
4uCaa U3 P-HYHON CHCTEMBI CHHCIIEHHA B JECATHYHYH). ANTOPUTM NEepeBoja KOHeUHOH P-nuHomi
Apodu B AECATHYHYK. ANTOPUTM MEPEBOAA LENOrO YHCIa H3 ASCATHYHON CHCTEMbl CHHCIICHUSA
B P-nunyio. [lepepon xoHeuHo# mecaTHYHOH npoOu B P-wuHyro. JBouuHasA, BOCbMEpHYHAs U
IIECTHAALATEPUYHAS CHCTeMbl CHHCIIEHHS, CBA3b MEKAY HUMH. ApH(MeTHUYecKHe OnepalHu B
NO3HIIMOHHBIX CHCTEMAX CYMCISHHs. TPOHYHAs yPABHOBELIEHHAs CHCTEMA CHHCNEHH:. JIBOMMHO-
JECATHYHAs CCTEMA CUHC/ISHHS.

Konupopanue TtekcroB. Komuposka ASCII. OpHoGaiiTHble komupoBku. CTaHmapT
UNICODE. Koguposka UTF-8 Onpenenenne HHPOPMALMOHHOTO 0OBEMA TEKCTOBBIX
cooOIeHHii.

Konuposanue mzobpaxkenuii. Ouenka napopManioHHoro odbéma rpad4eckux JaHHbIX
NpH 3aJaHHBIX pa3pelleHHd U rnyOHHe KoaupoBaHuA LBeta. LIBeroBble momenu. BektopHoe
konuposanue. Popmatel rpadudeckux ¢aiinoe. TpéxmepHas rpaduka. PpakTanbHas rpaduka.

Konuposanne 3Byka. OueHka HHOOPMAUMOHHOTO O0BEMA 3BYKOBBIX [aHHBIX IPH
33/JAaHHBIX YaCTOTE JHCKPETH3ALHU H Pa3PATHOCTH KOAUPOBAHHUA.

Anredpa noruku. IloHsTue BeICKa3biBaHHA. BbickasbiBaTenbHble (GOpMBEl (TpeIHKATHI).
KBaHTOpHI CYLLIECTBOBAaHHA U BCEOOILHOCTH.

Jornueckue onepanun. TaGmuupr ucturHHOCTH. Jlormueckme BeipakeHus. Jlormueckue
TOXKAECTBA. JIOKa3aTeNbCTBO JIOTHUECKHX TOXAECTB ¢ MNOMOIBK TabNHLl HCTHHHOCTH.
Jlorn4eckue onepauyiH 1 ONepaLui Hal MHOKECTBAMH.

3akoHbl anreOpbl JIOTHMKW. OKBHBAJIECHTHbIE NpeoOpa3oBaHHA JOTMYECKHUX BbIPASKEHHH.
Jlornueckue ypaBHEHHs U CHCTEMbI YPABHEHHH.

Jlornueckue GyHKUMH. 3aBHCHMOCTb KOJNHYECTBA BO3MOXKHBIX JIOTM4eCKHX (PyHKLMIT OT
KONHYeCTBa apryMeHToB. [lonHble CHCTEMBI TOrH4ecKUX (yHKLMH.

KaHoHnueckne ¢opmbl norudeckux BbipakeHHil. CoBeplueHHble IW3BIOHKTHUBHBIE H
KOHBIOHKTHBHbBIE HOPMAJIbHBIE (DOPMBI, ANTOPUTMBI HX MOCTPOSHHS MO TabINIE HCTHHHOCTH.

Jlornueckue 3qeMeHTH B cocrase kommbroTepa. Tpurrep. Cymmarop. MHoropa3spsaHbiii
cymmaTtop. IlocTpoeHHe cxXeM Ha JNOrM4ecKHMX OSJIeMEHTax [0 3aJaHHOMY JIOTHYECKOMY
BbIPaKEHHIO. 3aMHCh JIOTHYECKOTO BBIPAXKEHHU MO JIOTHUECKOH CXeMe.

[MpencraBieHHe LEMBIX YHCEN B MAMATH KOMIbIOTEPAa. OrpaHH4YeHHOCTh UANA30Ha YHCE
NpH OrPaHUYEHHH KOJNH4eCTBA paspsanos. Ilepenonnenue paspsangHoli cerku. be3sHakoBbie u
3HAKOBBIE€ AaHHble. 3HAKOBbIi OUT. JIBOMYHBIN JOMOJHHTENbHBIH KO OTPHLATENbHBIX YHCE.

[ToGutopbie norudeckue onepauud. JlorHueckuii, apupMeTHyecKHii H LMKJIHYECKHIt
casuru. [ugposanue ¢ nomoisr nodUTOBOIH onepaumy «ucknruaromee NIy,

[NpencraBiieHHE BEIIECTBEHHBIX YHCEJT B IAMATH KOMIBIOTEPa. 3HaUaAIAs YaCTh H HOPSIIOK
yrcna. Jlnana3oH 3HaueHUH BelecTBeHHBIX unceln. [IpobneMbl XxpaHeHHs BELECTBEHHBIX YHCET,



CBA3aHHBIC ¢ OTPAHHYCHHUEM KOJIHYCCTBA PA3psAOoB. BrinonHeHne onepaunﬁ C BCICCTBCHHDBIMH
YuUcCJIaMH, HAKOIIJICHHEC OoHOOK INPH BbIYHUCICHHAX.

ANropHTMBI H NPOrpaMMHpPOBaHHE

OnpeneneHye BO3MOXKHBIX Pe3yJbTaTOB paboThl MPOCTEHINHX AJrOPUTMOB YIIPABJIEHUA
HCTIOJIHUTENAMH H BBIYHCIHTENBHBIX anroputMoB. OnpeneneHHe HCXOOHBIX AAHHBIX, TMpH
KOTOPBIX aJIFOPUTM MOXKET AaTh TpeOyeMblil pe3ynbTar.

Jranbl peleHust 3a7av Ha KOMOblOTepe. MHCTpyMeHTanbHBIE CPEACTBA: TPAHCHATOP,
oTIauuK, npodumposimyk. KoMmmusanus 1 uHTEpnpeTaims nporpamM. BupTyaibHbie MaIluHBL

HuterpupoBanHas cpena paspaborku. Metonbl oTnagku mporpamm. Hcmonb3oBaHue
TpaccupOoBOYHBIX Tabnuu. OTnagouHblii BbIBOA. IlolIaropoe BBIMOJHEHHE MPOrpaMmbl. TOUKH
octaHoBa. [IpocmoTp 3HaUeHHI NePEeMEHHBIX.

Aswix nporpammuposanusa (Python, Java, C++ C#). Tunbl naHHBIX: LENOYMHUCICHHBIE,
BELECTBEHHbIE, CHMBOJIbHBIE, JIoTHYeckHe. BeTBneHus. CnoskHble yenoBus. LIMKNBI ¢ yCAOBHEM.
Luknel no nepeMeHHOH. B3anM03aMeHAEMOCTE PAasNHUYHbIX BUAOB LUUKIOB. FIHBapHAHT LIMKJA.
CocraBieHue LHKIIA ¢ HCHOAb30BAHHUEM 3apaHee ONPEASIEHHOrO HHBAPHAHTA LHKJIA.

Joxymentuposanue nporpamm. HcnonaszoBaHue komMmenTtapues. I1oaroroBka onucaHus
NpOrpaMMbl 1 HHCTPYKLMH IJIA MONB30OBATENA.

AnroputMbl 00pabOTKH HATYpadbHbIX 4YMCEN, 3aMHCAHHBIX B TMO3HLUHOHHBIX CHCTEMax
cuucaeHusA: pa3OueHHe 3anmucH YHCNa HA OTAeJbHble HUQPBI, HAXOXKJEHHE CYMMBI U
npou3BeneHus Ludp, HaXXACHHE MAKCHMAJIbHOH (MHHHMAaIbHOH) g pbl.

HaxoskneHue Bcex MPOCThIX YHCEN B 3a0aHHOM AuanasoHe. [IpencraBneHue 4yucia B BUAE
Habopa MpOoCTbIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BEOCHUA B CTEMEH.

Ob6paboTka naHHbIX, XpaHsamuxca B ¢daiinax. Texcrosbie u nBouuHbe aiinsl. DaiioBbIe
nepemeHHble {paitnoseie ykasarean). Urenue us daiina. 3anucs B daiin.

Pas0uenue 3amauu Ha momszagaud. Ilognporpammel (mpoueaypbl U ¢yHKUHK). Pexypcus.
PekypcuBHble 00bekThl ((ppakTtansl). PekypcuBHele mnpoueaypbl W ¢yHkuuu. Hcnonb3oBaHue
CTeKa JUIsl OPraHU3aLHH PEKYPCHBHBIX BBI3OBOB.

Hcnonp3opanue cranpaptHoil Ombanoreku ssbika nporpammuposanuia. [loaxmoueHue
OUONMHOTEeK MOATpPOrpaMM CTOPOHHMX Mpou3BoAUTeNell. MoAyNbHBI NPHHLHI MOCTPOEHHA
MpOTpamMm.

UucnenHele MeToabl. TouHOe M NpHOMDKEHHOE pelleHHA 3afa4ud. YHCIEeHHBIE MEeTOJbI
pelieHHs ypaBHEeHHI: MeToa mnepebopa, MeToA NOJOBHHHOTO feneHus. IlpubmikéHHoe
BbIYHCJIEHHE IUIMH KPUBBIX. BbluucneHue mnowaneii GUryp ¢ moMoLIbI0 YHCNEHHBIX METOIOB
(MeTox NpAMOYroJbHUKOB, MeTon Tpaneuuii). [Tonck MakcHMyMa (MHHUMYyMa) GyHKLUHH OTHOI
MEPEMEHHOH METOAOM MOJIOBHHHOIO IEJICHHS.

OGpaboTka CHMBOJIbHBIX JAAHHBIX. BCTpoeHHbIe QIYHKLHY SI3bIKA MPOrPAMMHPOBAHUS JIsI
0o0palOTKH CHMBOJIBHBIX CTPOK. ANTOpHTMbI 00pabOTKM CHMBOJIBHBIX CTPOK. TMOACYET
KONHYECTBA MOABNIEHHI CHMBONA B CTpOKe, pa3OHeHHe CTPOKH Ha CJOBa Mo MNpoOelbHbIM
CHMBOJIAM, MIOUCK NOACTPOKH BHYTPH JJAHHOH CTPOKH, 3aMEHA HalICHHOH NOACTPOKH HA APYIYIO
crpoky. ['eHepaumus BCeX CJIOB B HEKOTOPOM axpaBuTe, YAOBIETBOPALINX 3aJaHHBIM
orpanuueHusM. [IpeoSpasopaHue Yucia B CHMBOJIBHYIO CTPOKY H OOpaTHO.

MaccuBbl M MOCTEOOBATENbHOCTH 4YHCeN. BbruciaeHue oO0OGLIEHHBIX XapaKTEPHCTHK
3JIEMEHTOB MAaCCHBA MM YHCIOBOH IOCNEAOBATEIbHOCTH (CYMMBI, NMPOH3BEACHHUS, CPEAHEro
apupMETHIECKOr0, MHUHHMAJILHOIO H MAaKCHMAJBHOTO 3JIEMEHTOB, KOJIUYECTBA 3JIEMEHTOB,
YIOBNETBOPSIOLIMNX 3aJaHHOMY YCJIOBHIO). JINHEHHbIN MOKUCK 3a0aHHOTO 3HAY€HHA B MACCHBE.

CopTupoBka omHOMepHOro Maccupa. IIpocTbie MeToAbl COPTHPOBKH (METON My3bIPbKa,
MeToA BbIOOpa, COpTHPOBKA BCTaBkaMH). CopTupoBKka CivAHHeM. brICTpas copTUPOBKa MacCHBa
(anropurm QuickSort). JIBou4HBINH NOHCK B OTCOPTHPOBAHHOM MaCCHBE.

JBymMepHble MAacCHBBI (MaTpHLUbI). ANrOopHTMbI 00pabOTKM HJBYMEPHBIX MAaCCHBOB:
3aMoNHEHHe ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJaHHBIM TMpPaBWiaM, MOWCK 3JEMEHTa B



ABYMCPHOM MACCHUBC, BBIYHCICHHUC MAaKCHMYMa (Ml/lHl/lMyMa) H CYMMBI 3JICMCHTOB OABYMCPHOIO
MaCCHBa, MCpPeCTaHOBKA CTPOK H cTONOLOB ABYMCPHOro MaCCHBa.

HudopmMauHoHHbIE TEXHOJOTHH

TexcroBbiii mponeccop. Penaxtuposanne u popmaruposanue. Ilposepka opdorpaduu u
rpaMMaTHKH. CpencTsa MOUCKA U aBTO3aMeHbl B TEKCTOBOM Mpoueccope. Mcnonb3oBaHHe CTHIEH.
CTpyKkTypHpOBaHHbIE TE€KCTOBble AOKYMeHTEl. CHOCkH, orjabieHue. KoanektusHas pabota ¢
noKyMeHTaMu. MHCTPYMEHTBI PeLIEH3HPOBAHNS B TEKCTOBBIX nponeccopax. O0mauHbie CepBHCHL
Henosas nepenucka. Pedepar. IIpaBmna nuTHPOBaHHA HCTOMHMKOB H  OhOpMIEHHA
oubmorpaduueckux ccbiiok. OdopMieHHe CITHCKA JUTePaTyphl. 3HAKOMCTBO C KOMIBIOTEPHOH
BEPCTKOH TekcTa, TexHUUeckue cpeacTsa BBoAa Tekcra. (CrieHHanu3upoOBaHHbIE CPENCcTBa
PeNaKTHPOBAHUS MATEMATHYECKHX TEKCTOB.

AHanu3z naHHbX. OCHOBHBIE 33/1a4H AHANIN3A JAHHBIX: IPOTHO3HPOBAHUE, KiacCHUKays,
KJIacTepU3aLus, aHaNM3 oTkJIoHeHHui. IlocnenoBaTenbHOCTh pelueHHs 3aJad aHaJNH3a JaHHbIX .
cOOp MepBHYHBIX JAHHBIX, OYHCTKAa H OLEHKa KayecTBa NAHHbIX, BHIOOP W/HJIH MOCTPOEHHE
MOAEIH, NpeoOpPa3OBaHHE [MAHHBIX, BHU3YAJM3alMA [AHHBIX, HHTEPIPETALHA pPe3yJIbTaTOB.
[MporpaMMHbIE CpPeNCTBA U HHTEPHET-CEPBHCHI A OOpaboOTKM U MPEACTABNEHUS JaHHBIX.
bonbune nanHbie. MamuHHOe o0yueHue. IHTeNneKkTyaabHbll aHANU3 JaHHBIX.

AHanu3 IJaHHBIX C MOMOLIBIO S3JIEKTPOHHBIX TaONuLU. BbIUHCNEHHE CYMMbl, CPEeIHEro
apudmerryeckoro, HaubOonpmero (HaAHMEHBLIErO) 3HAYEHHS [HANA30HA. BhMHCIEHHE
ko> duureHTa KOppeNsUMU ABYX PAAOB AaHHbIX. [locTpoeHHe CTonbuaThiX, JHHEHYATHIX U
Kpyrosbix auarpamMM. ITocrpoenue rpaduxos pynkuuii. [TonGop nuHUKM TpeHaa, pelieHue 3amaq
MPOTrHO3UPOBAHHS.

UucneHHOE pellleHHe ypaBHEHHil ¢ moMombK nmoadopa napamerpa. OnTuMmsanys Kak
MNOHCK HAWJIYYINEro PpeLIeHHs B 3aJaHHBIX ycnoBuax. llemesas (pyHKUMSs, OrpaHHYEHHA.
JlokaneHble W rNOOaNbHBI MUHHMYMbI LeneBOH (yHKUMH. PemleHHe 3agay ONTHMH3ALMH €
MOMOLLBIO SJIEKTPOHHBIX TaOMLL.



11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue noaxonpl K OLEHKE KOJAMYECTBA HH(pOpPMALMMU. 3aKOH aAJUTHBHOCTH
uapopmaunn. @opmyna Xaprau. Uudopmauus u sepostaocts. @opmyina Illennona.

Anroputmel ckatust gaHHbIx. Anroput™M RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpUTMBI  CKaTHsl JAaHHBIX C TMOTEpsMHU. YMeHblleHHe TIiyOUHBl KOJIUPOBAHHs LIBETA.
OcHoBuble uaen anroputmos cxarus JPEG, MP3.

CkopocTh mepemaud JaHHBIX. 3aBUCHMMOCTb BpPEMEHH mepenaud OT HH(OPMALHOHHOTO
o0béMa JlaHHBIX M XapaKTePUCTHK KaHajga cBs3d. [IpMYMHBI BO3HUKHOBEHMs OIIMOOK TIpU
nepenaye naHHbIX. Kosibl, no3sossromue oOHapy »KHBaTh U UCMIPABISTH OMIMOKH, BO3HUKAOLIME
npu nepenave naHHbiX. Paccrosuue Xsmmuura. Kopuposanue ¢ mosropenuem OutoB. Konbl
X5>MMHHTA.

Cucrembl. KommoneHTsl cucTembl u  uxX B3aumojueiictBue. Cucremusiii 3¢ddexr.
Ynpapnenue kak nuHGpopMaLMoHHbiii npouecc. OOpaTHas CBs3b.

Monenu u  wmopenupoBanue. Llens  mopmemupoBanusi.  COOTBETCTBHE — MOJENH
MOJENHPYEeMOMY OOBEKTY WM MPOLECCy, Leau Monpenuposanus. Popmanusauust NpUKIAIHbIX
3anad.

[IpencraBnenue pe3ynbTaTOB MOAEIMPOBAHMS B BUAe, YAOOHOM Ui BOCHPUATHUS
genoBekoM, I'paduueckoe npeacraBneHne qaHHbIX (CXeMbl, TaOIULBL, rpadukm).,

I'padpr. OcHoBuble monaTHs. Buner rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTpHIL
CMEKHOCTH, BECOBBIX MAaTpPHUL, CIUCKOB CMEKHOCTU. PelleHune anropuTMHUUECKUX 3ajad,
CBSI3aHHBIX C aHaJIM30M rpadoB (MOCTPOEHUE ONTHUMAJBHOIO MYTH MEX1y BepliMHaMu rpada,
OTNpeneNeHne KONMYECTBA PA3NUYHBIX TyTeHl MeXAy BepUIMHAMH OPUEHTHPOBAHHOTO
ALMKJINYeCcKoro rpada).

Jepesbs. bunaproe nepepo. Jlepesbsi noucka. CriocoObl o6xona aepepa. IlpencrasneHue
apupMeTHYeCKUX BbIpake€HHMI B BHJe JepeBa. JIMCKpeTHble Urpbl JBYX MIPOKOB C MOJHOM
unpopmauueii. ITocrpoenne nepesa nepebopa BapHaHTOB, OMMCAHUE CTPATETHH WIPbI B
Tabau4HOit opme. BrurpbllHbIe U MPOUTPBIILHBIE MO3HLUH. BhIMrphIIHbIE CTPATETHH.

CpencrBa uckyccTBeHHOro HHTeekTa. CepBUCHl MALIMHHOIO MEPeBo/ia U Pacro3HaBaHUs
ycTHO# peun. KorautusHble cepuchl. MaeHTudukaims u nouck n300pakeHuii, pacro3HaBaHue
muu. CamooOyuaromuecst cucTeMbl. MCKyCCTBEHHBI MHTENIEKT B KOMITBIOTEPHBIX HIPax.
Hcnonp3oBanne METOA0B UCKYCCTBEHHOTO HHTEIUIEKTa B 00y4daromux cucrtemax. Mcnonszosanue
METOJIOB MCKYCCTBEHHOIO HHTeljiekta B pobororexHuke. MHtepHer sewueil. IlepcriekTusbl
Pa3BUTHUSI KOMITBIOTEPHBIX UHTEJJIEKTYalIbHBIX cucteM. HelipoHHble ceTu.

AJroOpuTMBI H NPOrPAMMHPOBAHHE

dopmanuzauusi NOHsATHsS airoputvma. Mamnna ThOpHUHIa Kak yHUBEpCaibHas MOZEI]b
BbiyucieHuil. Tesuc Yépua—TrropuHra.

OueHka CIOKHOCTH BblMMCIeHUH. Bpems paboTel 1 00BbEM HCHONB3yeMOil mamsaTH, HX
3aBUCHMOCTb OT pa3Mepa HCXOAHBIX mAaHHBbIX. OLEHKAa aCHMITOTHYECKOH CJIOKHOCTH
aJIrOPUTMOB. AJITOPUTMBI MOJIMHOMHUANIbHOM ciokHOCTH. TlepeGopHbie anropurmbl. IIpumepsl
Pa3JIMYHBIX aJIFOPUTMOB PELIEHUsl OJIHOM 3a1a4H, KOTOPbIE UMEIOT Pa3IMUHYIO CJIOKHOCTb.

[Touck mpoOCTBIX uMCEn B 3aJaHHOM [MAMa30He C TMOMOIIBK aNrOPUTMA «PEIeTo
Oparochenar.

MHoropaspsiiHbie LeJIble YUCIIa, 3a/1a41 JUTMHHON apudMeTnku.

Cnosapu (accoumaTuBHbIE MaccuBbl, OTOOpaskeHus). Xosw-rabmuupl. IloctpoeHue
an(haBUTHO-4ACTOTHOTO CJIOBAPS U1 3aJaHHOTO TEKCTA.

Crexn. AHanu3 NpaBHJIBHOCTH CKOOOMHOTO BhIpakeHUs. Buruncnenue apudmerndeckoro
BBIPAJKEHMSI, 3aITMCAHHOTO B MOCTPUKCHOMN popme.

Ouepenu. Mcrnionb3oBaHue ovepeu JUIsi BDEMEHHOIO XpaHEHHsl AaHHbIX.



Anroputmbl Ha rpadax. [locTpoeHHe MHHHMAIbHOTO OCTOBHOTO A€peBa B3BEILIEHHOTO
CBA3HOro HeopHeHTHpoBaHHOro rpada. KomuuecTBo pasnHUHBIX NyTell MEKAy BepLIMHAMH
OPHEHTHPOBAHHOTO ALMKIN4eCcKoro rpada. Anropurm JlefKkcTpel.

Hepesbs. Peanuzaiys aepesa ¢ NOMOIUBK CCbIIOUHBIX CTPYKTYP. JIBonuHbie (OHMHApHBIE)
aepesbd. IlocTpoeHue nepesa ANd 3afaHHOrO apu(MeTHueckoro BbipaxkeHHA. PexypcHBHbIE
anroputMel odxona aepesa. McnonezopaHue cTeka 1 odepeny Ads 00Xona aepesa.

JluHaMHU4eCKkoe MNpOrpaMMHPOBAHHE KaK METO[ peIueHHA 3a7a4 ¢ COXPaHEHHEM
NPOMEXYTOYHBIX ~ Pe3YJbTATOB.  3aja4H, peIlaeMble C  IOMOMIBI)  JHHAMHYECKOTO
NpOrpaMMHpPOBaHHs. BBIYHCIIEHHE PEKYPCHBHBIX (QyHKUMH, MOACYET KOJHYECTBAa BapHAHTOB,
327341 ONTUMH3aLKH.

IMousatue 00 OOBEKTHO-OPUEHTHPOBAHHOM nporpaMMmupoBaHud. OOBEKTHI M KJIACChL
CsoiicTBa 1 MeTonbl 00bekTOB. OOBEKTHO-OPHEHTHPOBaHHBIIH aHaau3. Paspaborka nporpamm Ha
OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTC Noaxoaa. MHkancynauMs, HacaenoBaHue, MoaMMopdH3M.

Cpenbl ObicTpoil paspabotku nporpamM. IlpoektHpoBaHue HHTepdelica NONB30BATENA.
Vcnonb30BaHNe FOTOBBIX YIIPABIIAEMbIX 3JI€MEHTOB [UIf IOCTPoeHHsA nHTepdeiica.

O630p A3b1KOB NporpaMMHpoOBaHus. IToHATHE O MapagurMax nporpaMMHpPOBAHHUA.

HndgopmMannoHHbIC TEXHOJNOTHH

Tanbl KOMIBIOTEPHO-MATEMATHUECKOTO MOAETHPOBAHUA: MOCTAHOBKA 3a0auH, pa3paboTka
MOAEJH, TEeCTHPOBAHHE MOJENH, KOMIBIOTEPHBbIH 3KCIEPHMEHT, AaHAJH3  PE3yJbTaTOB
MOZAEJIHPOBAHHSL.

HduckpeTnsauus TNpPH MAaTEeMaTHUYECKOM MOIENMPOBAHHM HEMPepbIBHBIX MPOLIECCOB.
MognenupoBaHue HABUXKeHUA. MonenupoBaHie OHONOTHYECKHX cHcTeM. MartemaTuyeckue
MOZEJIH B 3KOHOMHKE. BBIMHCIIHTENbHBIE IKCIEPHMEHTDI ¢ MOJEIAMHU.

O6paboTka pe3yJbTaTOB 3KCHNEPUMEHTa. MeToA HauMeHbLHMX KBaaApaToB. (OUeHKa
YUCOBBIX MapaMeTPOB MOIENHPYEMbIX 0OBEKTOB U MpoueccoB. BoccTaHOBNEHHE 3aBHCHMOCTEIH
MO Pe3yJIbTaTaM 3KCTIepUMEHTa.

BepositHocTtHbie Mmonenn. Meronet Monre-Kapno. MMuraunoHHoe MoaennpoBaHHE.
Cucrembl MaccoBOro 00C/ Ty KHBAHHUA.

Tabmuunble (pensguuoHHble) Oa3bl JaHHbIX. Tadnuua — mMpencTaBieHHe CBeOeHHH 0O
ONHOTHINHBIX oObekTax. Ilone, 3anmch. Kmou tabmunbl. PaGora ¢ roroBoii 0a3of JaHHBIX.
3anonHenue Gasbl aanHbIX. [Tonck, copTHpoBKa U GHIBTPALMS AAHHBIX. 3ampOChl HA BBIOOPKY
JAHHBIX. 3aNPOCHI ¢ MapaMeTpaMu. BeIUHC/IsIEMBIE TIOJIS B 3AMPOCAX.

MHuorotabnuuHble 0a3bl JaHHBIX. Tumbel cBAzel Mexay TabauuaMi. BHeWHuiH Koy,
LenocTHocTb a3kl AaHHBIX. 3aMpochl K MHOTOTaOaM4YHBIM 6a3aM AaHHBIX.

Huteprer-npunoxenysa. ITonatie o cepeepHOi M KJIMEHTCKOH JacTsax caiita. TexHonorus
«KJIMEHT — cepBep», eé nocrouHcTra u Henoctarku. OcHobl a3bika HTML 1 kackanHbix Tabnmu
cruneii (CSS). CueHapuu Ha a3bike JavaScript. @opmMbl Ha BeO-CTpaHULE.

PasMmewenne BeO-calitoB. Ycayra XocTUHra. 3arpyska ¢aiinop Ha caiiT.

Beon m3o0paxkeHHH € HCIONB30BAHHEM PA3JIMYHBIX LH(POBBIX YCTPOHCTB (LH(ppoBbIX
¢poToannapaToB H MHUKPOCKONOB, BUAEOKAMEP, CKaHEPOB U Apyrux ycrpoiicts). I'paduueckuii
penakTop. Paspewenue. Kanpuposanue. McnpapneHue nepecnektuBbl. ['icrorpamMma. Koppekuus
ypoBHeii, koppekuusa uBera. OOecLBeuHBaHHE LBETHbIX M300pakeHuii. Perymb. Pabora ¢
obsactamu. UALTpPLL

Mmuorocnoiinbie n3obpaxenus. TexcroBbie ciaon. Macka cios. Kananbl CoxpaHeHue
BoigeneHHol oOnactu. [loaroroeka wwmocTpauuii 18 peO-caliToB. AHMMHPOBaHHbIE
H300pakeHu.

BexropHas rpaduka. Ilpumutusel. H3MeHeHHe mopsiaka 3/1€MEHTOB. BhipaBHUBaHHE,
pacnpenenenune. I'pynnuposka. Kpusbie. ®opmatbl BekTOpHBIX puCYHKOB. HMcnonn3oBaHue
KOHTYpOB. BekTopH3aLus pacTpOBbIX H300paskeHHH.



[TpuHLMIBI TOCTPOEHHUSI U PENAKTUPOBAaHHUsA TPEXMEPHbIX Moaenel. CeTouHble MOAEIH.
Matepuanel. MoaennpoBanue HCTOYHUKOB ocBelleHus. Kamepbl. AiurusHble TexHonoruu (3D-
npunTepel). [lonsTie 0 BUPTYyanbHON PeanbHOCTH U JOMOJHEHHON PEabHOCTH.
IUVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA TIPOI'PAMMBI T10 MH®OPMATHKE
(YITJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OTPAXKAOT TOTOBHOCTD W CHOCOOHOCTb — OOyHaOMIMXCS
PYKOBOACTBOBATHCS CHOPMUPOBAHHOI BHYTPEHHEH MO3ULIUEH JTTYHOCTH, CUCTEMON LIEHHOCTHBIX
OPHEHTALMii, TO3UTHBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOLIMX TPAAULIHOHHBIM
LIEHHOCTSIM POCCHICKOro o0LecTsa, pacuiMpeHe JKU3HEHHOTO OMbITa U OMbITA AESTENIbHOCTH B
nmpolecce  peanuszaluyd  CpPeacTBaMM  y4eOHOro  mpeiMeTa OCHOBHBIX — HANpaBJICHHI
BOCIIUTATEJILHON AEATEIbHOCTH.

B pesynabrare usyueHus: MHPOpPMAaTHKH Ha YypoBHE cpeaHero ofuiero oOpa3oBaHMs Yy
oOyyarorerocst OyayT cOpMHUPOBAHBI CIEAYIOLIHE TMYHOCTHBIE PE3YJIbTAThI:

1) rpaxRaaHCKOro BOCIIHTAHHSA:

OCO3HAHME CBOMX KOHCTUTYLHMOHHBIX MpaB M OOSI3aHHOCTEH, YBAKEHHE 3aKOHA U
NpaBoNopsiaka, COOJNIOAEHHEe OCHOBOMOJAralOLMX HOPM HMH(POPMALMOHHOIO TMpaBa M
MH(pOPMALIMOHHOI 0e30MacHOCTH,

FOTOBHOCTb MPOTHBOCTOATH HAEOJOTHH JKCTPEMH3MA, HAlMOHAnu3Ma, kceHodobuu,
OUCKPUMHHALIMM MO COLMAJbHBIM, PEIMTHO3HBIM, PACOBBIM, HAL[MOHANbHBIM IPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE,

2) NATPHOTHYECKOr0 BOCIIHTAHHS:

LIEHHOCTHOE OTHOLICHHE K MCTOPUYECKOMY HacCenuio, OOCTHKeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTUSIX, IOHMMAaHWE 3Ha4YeHUss HWHPOPMATUKM KaK HAyKH B JKU3HHU
COBpPEMEHHOro od1ecTna,;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHUS:

c(hopMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, YTHYECKOTO MOBEACHNUS,

CroCcOOHOCTh OLIEHUBATH CUTYALIMIO M IPUHUMATh OCO3HAHHBIE PELIeHHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM 4Hciie B ceTh UHTepHeT;

4) 3¢TEeTHYeCKOro BOCIIHTAHHS:

JCTETHYECKOE OTHOLIEHME K MHUpPY, BKIKOUAs OCTETHKY HAYYHOrO M TEXHHYECKOro
TBOPYECTBA,

CNocOOHOCTh BOCIIPHHUMATh Pa3jiMuHbIe BUAbI MCKYCCTBA, B TOM YHCJI€ OCHOBAHHOI'O Ha
HCTIOIb30BaHUH HHPOPMALIMOHHBIX TEXHOJIOTHIA;

S) pu3nyecKoro BOCMUTAHUSA:

cpOpMHPOBAHHOCTB 3/I0POBOI0 U O€30MacHOro 00pasa JKU3HHU, OTBETCTBEHHOI'O OTHOLICHHUS!
K CBOEMY 3[I0POBbIO, B TOM 4HcJIe 3a CU€T cobumoaenust TpeboBaHuii Oe30macHoi SKCrulyaTtauuu
cpeacTB MH(POPMALIMOHHBIX 1 KOMMYHHKALHOHHBIX TEXHOJIOTHIA,

6) TPYAOBOro BOCIIMTAHUS:

FOTOBHOCTb K aKTUBHOH J1€ATEbHOCTH TEXHOJIOIMYECKON 1 COLUAIbHON HaITPaBIEHHOCTH,
CNOCOOHOCTh MHULIMMPOBATD, MJIAHUPOBATH M CAMOCTOSITENILHO BBITNOJHSATE TAKYIO JeATEIbHOCTD;,

uHTepec k chepam npoheCCHOHANTBHON AEATEIbHOCTH, CBA3AHHBIM C HH(OPMATHKOI,
MPOrpaMMHUPOBAHHUEM U HH()OPMALMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTHIKEHHSX
HayKl HH(POPMATHKM M HAYYHO-TEXHHUYECKOro MpOrpecca, yMEeHHe COBEpLIATh OCO3HAHHBIN
BbIOOp Oyayuieii npodeccuu U peasr3oBbIBaTh COOCTBEHHbIE KM3HEHHbIE TJIaHbI;

FOTOBHOCTb U CMOCOOHOCTb K 00pa3soBaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHMU BCEH
JKU3HHY,

7) 3K0JIOrHYeCKOT0 BOCTIHTAHMSI:



OCO3HaHUe r100aJbHOr0 XapakTepa HKOJOrHYECKUX MpodsieM U myTeil UX peleHus, B TOM
quclie ¢ y4€TOM BO3MOXKHOCTE HH(POPMALIMOHHO-KOMMY HUKALIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 NO3HAHMSI:

c(hOPMHPOBAHHOCTb ~MHMPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH, AOCTHKEHUSIM HAyYHO-TEXHUYECKOT0 Mporpecca 1 o0LecTBEHHOH MPaKTUKY, 32
CYéT TMOHUMAHMUS pPONM HHOOPMALMOHHBIX PECypcoB, WH(OPMALMOHHBIX [POLECCOB U
UH()OPMALIMOHHBIX TEXHOJOTHI B yCIOBUsX LU(pPOBOil TpaHchopmanmun MHOTHX cep KU3HH
COBPEMEHHOTO 001IeCTBa,;

OCO3HAaHWE LIEHHOCTH HAy4YHOH JesATeIbHOCTH, FOTOBHOCTb OCYIUECTBISITh NMPOEKTHYIO U
HCCIIeJIOBATENIbCKYIO /IS TeNIbHOCTh HHAUBH/YAJIbHO U B IPYIIIE.

B mpouecce MOCTHKEHHsS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOrPaMMBbl [0
uHpopMaTHKe y  OOYYAOIIMXCS ~ COBEPIICHCTBYETCS  OMOLMOHAJTbHBIA  HMHTEJUIEKT,
Mpezrnoararlmii chopMHPOBAHHOCTS:

CaMOperyJMpOBaHUs, BKIIFOYAKOIIEro CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEIEHUE, CTOCOOHOCTD aAaNTUPOBATHCS K OMOLIMOHAIBHBIM U3MEHEHHSAM U MPOSBIATD
ruOKOCTb, OBITE OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTpeMJIEHHE K JIOCTHXKEHHIO Leld H YCIexy,
ONTUMH3M, UHHLIMATHBHOCTb, YMEHHE JIeHCTBOBATD, UCXOJIs H3 CBOMX BO3MOXKHOCTEIA;

IMITATHH, BKIIKOYAOWEHl CIOCOOHOCTE MOHHMATh HMOLMOHAJIBHOE COCTOSHHE pPYIHX,
YYUTBIBATb €ro MPHU OCYLIECTBJICHHH KOMMYHHKALUHMH, CHOCOOHOCTb K COYYBCTBHIO H
COMepeKNBAHHIO,

COLIMANIbHBIX HABBIKOB, BKIIFOUAIOLIMX CIOCOOHOCTh BBICTPAMBATh OTHOIUEHUSI C APYTHMH
JHOABMH, 3a00TUTHCSI, TIPOSBIISITH HHTEPEC U Pa3peiuaTb KOH(IMKTHL

METATNIPEJMETHBIE PE3YJIBTATHI

B pesynbrare u3ydeHuss MHPOPMATHKK HAa ypOBHE cpejHero obuiero oOpa3oBaHus y
obyuatomerocss OyayT c(opMHpOBaHBI MeETanmpeaMETHbIE pPEe3yJbTaThl, OTPAKEHHLIC B
YHHBEPCAIbHBIX Y4eOHBIX AEHCTBUSIX, a UIMEHHO — MMO3HABATE/IbHbIE YHUBEPCAJIbHBIE yueOHbIe
nefcTBUS, KOMMYHHMKaTHBHbIE  yHHBEpCajJbHble yueOHble  OeHCTBHS,  peryJsSTHBHbIE
yHHBepCaJibHble yueOHbIe JelCTBYs, COBMECTHAs IESITeJIbHOCTb.

To3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBUSA

1) 6a30BbIe JIOrHYeCKHe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTAQHABJIMBATh CYLIECTBEHHBIH MPU3HAK MJIM OCHOBAHHUS [T CPABHEHHS, Ki1acCH(pHUKAIMU
u 0000menHwus;

OMNpeAeNsiTh LN AeITEeIbHOCTH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U NPOTUBOPEYHS] B PACCMATPUBAEMBIX SIBJICHUSIX,

pa3pabaThiBaTh MUIAH PELIEHHUs MPOOIEMBI C YUETOM aHATH3a MMEIOIINXCSl MATEPHAJIBHBIX U
HEMAaTepPHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEJbHOCTb, OLIEHUBATh COOTBETCTBHE DPE3YJbTATOB LEJSM,
OLIEHUBATb PUCKH MOCIENCTBUIN AEATEIbHOCTH,

KOOPAMHUPOBATH M BBIMOMHATH padOTy B YCIOBHSX pPEaJbHOTO, BHUPTYAJIbHOTO H
KOMOHWHHMPOBAHHOTO B3aUMOEHCTBUSA;

pPa3BHBATh KPEATUBHOE MBILIJIEHHE [P PELISHUH )KU3HEHHBIX MPodieM.

2) 6a30BbIe HCCIEA0BATEIBCKHE AeHCTBHSI:



BJIAZIETh HaBbIKAMH yueOHO-MCCIEeN0BaTENbCKON U NMPOEKTHON AesSTeNIbHOCTH, HaBbIKaMH
paspertueHusi npodsiemM, CrioCOOHOCTBIO U MOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TMOMCKY METO/I0B
pelIeHHs MPAKTUYECKUX 3aa4, MTPUMEHEHHIO Pa3IUYHbIX METOI0B TO3HAHMUS,

OCYILECTBATh PA3JHYHbIC BHIbl NEATEJIbHOCTH MO MOIYYEHHI0 HOBOTO 3HAHUsA, €ro
UHTEprpeTalnny, NpeoOpa3soBaHU0 U MPUMEHEHUIO B Pa3jIMYHBIX Y4eOHBIX CUTYaLMsIX, B TOM
YUCJIe NPU CO3aHHM Y4eOHBIX M COLIMAIbHBIX MIPOEKTOB,

(opMHpPOBAaTh HAYYHBII THUIT MBILIJIEHUS, BIaJETh HAYYHOH TEPMHHOJIIOTHEH, KIIHOYEBbIMU
MOHATHUSIMH U METOAAMH,

CTaBUTh U (GOpMyJIHpPOBaTh COOCTBEHHbIE 3ajauyd B 0Opa3oBaTENbHON NESTEIbHOCTH U
JKU3HEHHBIX CUTYALMSIX;

BBISIBJIATH TPUYHHHO-CIEACTBEHHbIE CBA3HM M AaKTYalU3UPOBAaTh 3ajady, BbIABUIATh
TUINIOTE3Y €€ pelIeHNs, HaXOOUTh apPryMEHTBI ISl TOKA3aTeIbCTBA CBOMX YTBEPIKACHHUI, 3a1aBaTh
nmapaMeTpbl U KPUTEPHH PeLleHus,

aHAJIM3MPOBATh MOJYUYEHHBIE B X0/1€ PELIEHUS 3a/1a4i Pe3yJIbTaThl, KPUTUUECKU OLIEHUBATH
HX NOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSIX;

NaBaTh OLIGHKY HOBBIM CUTYALMSM, OLIEHUBATb MPUOOPETEHHBIN OIIBIT,

OCYILECTBJISITh LIeJIEHANPABJIEHHbI MOUCK MepeHoca CPeICTB M CrnocoOOB AEHCTBHS B
npodeccHoHaNbHYIO Cpeny;

yMeTb MEPEeHOCUTh 3HAHUS B  TO3HABATE/ILHYI0O M MPAKTHYECKYK0  objactu
KU3HEEATEIbHOCTH,

yMeTb HHTErPUPOBATh 3HAHUS M3 Pa3HbIX MpeAMeTHbIX o0acTeii;

BBI/IBUraThb HOBbIE WJEH, MpelaraTb OPUTHHAJIbHbIE MOAXONbl M pELIeHMs], CTABUTb
npodseMbl U 3a1a4H, JOMYCKAIOIIHE aTbTePHATUBHBIC PELICHUS.

3) pabdora ¢ unopmaumeii:

BJIQZIeTh HAaBbIKAMHU [OJy4YeHuss MHQOpMaLUMM M3 HCTOYHMKOB pa3HbIX THIIOB,
CaMOCTOSITENIBHO ~ OCYLIECTBJIATh TOWCK, aHaJM3, CHUCTEMaTHU3aLMI0 M UHTEPNPETALHIO
uH(OpMaLIUK PA3IUUHBIX BUAOB U ()OPM MPEACTABICHNS,

CO3/71aBaTh TEKCTHI B PA3JHUHBIX (hOPMATAX C YIETOM Ha3HAYEeHUS MHPOPMALMH U LIEIE€BOH
ayAUTOPUH, BHIOMPAs ONTUMABHYIO (POPMY NMPENCTABICHUS] U BU3YaIU3aLHM;

OLIEHHBATh JOCTOBEPHOCTb, JIEFUTUMHOCTb MH(pOpPMALMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

UCMONB30BaTh CPEeacTBa HWH(OPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOrHH B
peLIeHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3a7a4 C CcoOJOAeHHeM
TpeOOBaHUI SPrOHOMHMKH, TEXHUKN O€30MacHOCTH, TMIHEHbI, pecypcocOepeskeH s, NPaBOBbIX U
ITHYECKHX HOPM, HOPM HH(POPMALIMOHHOI 6€30MacHOCTH,;

BJIQJICTh HABBIKAMH PACMO3HaBaHMA M 3amUThl HHPOpMauuH, HHPOPMALHOHHOM
0e30nmacHOCTH JIMYHOCTH.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE yueOHbIe JeficTBHSA

1) obmenue:

OCYILECTB/ISATL KOMMYHHUKALIMH BO BCeX cdepax >KU3HHU,

pacrnio3HaBarh HeBepOasibHble cpeicTBa OOLIEHMs, MOHMMAaTb 3HAYEHHE COLMAJIbHBIX
3HAKOB, paCl'I03HaBaTb l'lpe)lHOCbIJIKI/I KOH(I)JII/IKTHI:IX CI/ITyaLIHﬁ U CMSATYATh KOH(bJII/IKTbI;

BJIAAETh Pa3IMYHBIMU CIOCOOaMU OOLIEHHS U B3aUMOJEHCTBUSA, aPTYMEHTHPOBAHHO BECTH
JIMAJIOT, YMeTh CMSryaTh KOHQJIMKTHBIE CUTYaLU U,

PasBEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHMSI C HUCIIOJb30BAHHUEM SI3bIKOBBIX
CPeacTs.

2) cOBMeCTHAs AesITeJIbHOCTh:

MOHUMATh M MCIIOJIb30BATh MPEUMYLIECTBA KOMAHHON 1 HHAMBUIYAJIbHON padoThI;



BHIOMpaTh TEMATHKY M METO/Ibl COBMECTHBIX AEHCTBHII ¢ y4€TOM OOLIMX MHTEPECOB M
BO3MOKHOCTEH KaK0ro 4jeHa KOJIJIEKTHBA,

MPUHUMATL LEIH COBMECTHOH JEATEJIbHOCTH, OPraHM30BbIBATbL W KOOPIMHHPOBATH
JENCTBHS MO UX JOCTHKEHHIO. COCTABIIATD MJIAH ACHCTBUH, paCNPENENATh POIU C y4€TOM MHEHUH
Y4YaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHO paboThl,

OLIEHMBATh KAa4Y€CTBO CBOEro BKJANa M Ka’KJIOro y4yaCTHMKA KOMaHbl B OOLIMIi pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM,

npenjaraTb HOBbIE TPOEKTHI, OLEHMBATh HAEH C MO3UMLMH HOBU3HBI, OPUTHHAJIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYLIECTBJSATH [MO3UTHBHOE CTPATErMYECKOE [IOBEJEHHE B Pa3JIMYHBIX CHUTYyalMsX,
MPOABIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHHLIHATHBHBIM.

PeryisiTHBHbIE YHHBEpCA/IbHbIE Y4eOHbIe JeHCTBHS

1) camoopranusaums:

CaMOCTOSITEJIbHO OCYLIECTBJISITh MO3HABATENbHYIO JESATENbHOCTb, BBIABIATH MPOOIEMbl,
cTaBuTb M (HOPMYNHPOBATHL COOCTBEHHBIE 3ada4u B OOPA30BATENbHON AEATENBHOCTH U
JKU3HEHHBIX CUTYALHSIX,

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PeLlIeHHs MPoOJIeMbl C Y4ETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IMPEANOYTeHHUIA,

NaBaTh OLICHKY HOBBIM CUTYALIUAM;

pacupATh paMKH y4eOHOro NMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTEeHH I,

nenaTh OCO3HAHHBIN BIOOD, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32 PELIEHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT,

crnocoOcTBOBaTH (POPMUPOBAHHIO M TMPOSBICHUIO IHPOKOH IPYAULIMH B Pa3HbIX 001acTX
3HAHMUH, MOCTOSIHHO TOBBIIATH CBOI 00pa3oBaTeNIbHbII U KYJIbTYPHbINH YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTh OLIEHKY HOBBIM CHTYaLlHsIM, BHOCHTb KOPPEKTHBBI B NEATEJIbHOCTb, OLIEHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM,

BJIaJIETh HABBIKAMH [103HABATEIbHON pedIeKCHH KaK OCO3HAHUSI COBEPLIAEMbIX JeHCTBUIT 1
MBICITUTEJIBHBIX MPOLIECCOB, UX PE3YJbTaTOB M OCHOBAHMM, MCIOJB30BATh MPUEMBI pedIeKCHN
111 OLCHKH CHTYALMH, BbIOOpA BEPHOTO PELICHUS,

OLIEHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIIEHHS 10 HX CHUKEHHUIO,

MPUHMMATh MOTUBBI U @DIYMEHTbI IPYTHUX MPU aHATU3€ PE3YJIbTATOB JESATENbHOCTH.

3) npuHATHA cedsl U APYTHX:

NPUHUMATH cedsl, MOHUMAsk CBOU HEJOCTATKU U JOCTOMHCTBA,

MPHHUMATh MOTHUBBI H APTYMEHTBI IPYTHX MPU aHAIM3€E PE3YJIbTATOB AEITEJIbHOCTH,

MPHU3HABATH CBOE MMPABO M MPABO JPYrux Ha OIIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATH MHUP C TMO3HLIUK JAPYrOro YeJIoBeKa.

NPEJIMETHBIE PE3YJIBTATBI

B npouecce wm3yuenusa kypca uH(popmatuku  yrnyOaéHHoro  yposBHsa ¢ 10
Kiacce oOyyarommumMucs OyayT JOCTUTHYThI CIEAYHOINE NPEIMETHbIE Pe3YJIbTaThl:

BJIaZIeHUE NPEJCTaBJIEHUsIMU O PO MHQOPMALMK M CBA3AHHBIX C Hell MpOLECCOB B
NpUpoae, TEXHUKE M OOIIECTBE, MOHATHAMH «HHpOpMaLHs», «MH(OOPMALMOHHBINA MPOLIECCY,
«CUCTEMA», «KOMIOHEHTbl CHCTeMbI», (CHCTeMHBIH 3((dexT», «MHPOPMALMOHHAS CHCTEMAY,
«CHCTEMA YIIPABJICHHSY,



BJIaJieHUe MeTojamMM rnoucka uHpopmauyu B cetu HHTEpHET, yMeHHE KPUTHYECKH
OLIEHMBATh MH(OPMALHIO, MOJyUeHHYI0 U3 ceTH MHTepHerT,

YMEHHE XapaKTepHu30BaTh OONbLIME JaHHbIC, MPUBOAMTH MPHMEPbI HUCTOYHHUKOB HX
MOJNy4YeHHss U HAMPABJICHHS HCMOJb30BAHMS, YMEHHE KIACCH()ULMPOBATL OCHOBHBLIE 3aJauu
aHaiM3a JaHHBIX (NPOrHO3MpOBaHME, KiacCHpUKAlLMs, KJIacTepu3alysi, aHAJIU3 OTKJIOHEHMH),
MOHUMATh MOCJIEOBATENIHOCTh PELISHHUs 3a/1a4 aHalM3a AaHHbIX: cOOp NMEPBUYHBIX NAHHbIX,
OYMCTKAa M OLIEHKAa KayecTBa JaHHBIX, BbIOOP M/MIIM TOCTPOEHHE MOAENH, NpeodpasoBaHUe
IOAHHBIX, BU3YATH3aLHsl TaHHBIX, HHTEPTIPETALHS PE3YIbTATOB;

MOHUMAHHE OCHOBHBIX IPUHLIUIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHASHLIMI Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOIHIA,

BJIQZICHUE HABbIKAMH PadOThl C OMNEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHIAMU
nporpamMMHOTO obecrieueHns s peureHus yueOHbIX 3a1a4 10 BHIOPAHHOH Crenuann3aimy,

HaJIMuue MPEJICTaBIEHUI O KOMIBIOTEPHBIX CETSX M UX POJM B COBPEMEHHOM MHUpE, O
0a30BbIX MPHMHLMMAX OPraHH3alUU U (QYHKLMOHMPOBAHUS KOMITBIOTEPHBIX ceTeil, 00 obumx
NpUHLHUNAX Pa3paboTKu U (PYHKLHOHUPOBAHUS HHTEPHET-TIPHUIIOKEHHIT,

MOHUMAaHHE yrpo3 MH(OPMALMOHHON 0e30MacHOCTH, HCMONB30BAHHE METOIOB U CPENCTB
NPOTUBONEHCTBUSL STHM Yyrposam, coOmojeHue Mep 0e30MacHOCTH, NpPelOTBpPAILA0LIUX
HE3aKOHHOE paclpOCTPaHEHHE NEePCOHANBHBIX JaHHBIX, coOmoneHHe TpeOOBaHUIT TEXHUKH
0€30MacHOCTH M TUTHEHBI MpU padoTe ¢ KOMMBIOTEPaMH U APYTHMMH KOMIOHEHTaMH Hu(poBoro
OKPY’KEHHUsl, TOHMMAHHE IMPABOBbIX OCHOB MCIOIB30BAHHS KOMIBIOTEPHBIX MpOrpamm, 0Oas3
NaHHbIX U paboTel B cetn MHTEpHET;

MOHMMaHHE OCHOBHBIX TMPHUHLMIIOB MAMCKPETU3ALMM DPA3MYHBIX BUIOB MH(OpPMALIUH,
yMeHHEe OnpenensiTh HHYOPMALHOHHDBII 00BEM TEKCTOBBIX, rpaUuecKiX M 3BYKOBBIX HAHHBIX
NpH 3aJaHHBIX MTAPAMETPaX AMCKPETU3ALMH, YMEHHUE ONPENeNsTh CPEAHIOI CKOPOCTb Mepenayn
JIaHHbIX, OLIEHUBATh U3MEHEHHE BPEMEHH Nepeiaun Mpu M3MeHeHHH WH(POPMaLIMOHHOTrO 00bEMa
JaHHBIX M XapaKTEPUCTUK KaHaa CBSA3H;

YMEHHE HCNONb30BaTh MPHU PELICHUHM 3aJa4 CBOWMCTBA MNO3MLUMOHHOH 3amHCH YHCe,
aNropUTMa TOCTPOCHHUS 3aMHCH YHUCIAa B TMO3HLMOHHON CHCTEME CUHCIEHHS C 3aJaHHBIM
OCHOBAaHHEM H NOCTPOEHMS YKCJIa N0 CTPOKE, CoeprKallei 3aruch 3TOro YHcia B MO3ULHOHHOM
CHCTEME CHMCIIEHHS C 3a/JAaHHBIM OCHOBAHHEM, YMEHUE BBIMOJIHSTH apuMETHUECKUE OTIEPALIUH B
MO3ULIMOHHBIX CHCTEMaX CHHUCIICHHUS,

YMEHHUE BBITOMHSTE MPeodpa3oBaHis JOrHIECKUX BBIPAYKEHHI, HCTIOB3Ysl 3aKOHbI aareOpsb!
JIOTHKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHE B JM3BIOHKTHBHOW M KOHBIOHKTHUBHOM
HOpMaJIbHBIX (popMmax 1o 3ajaHHOl TabiMie MCTHHHOCTH, HUCCIeN0BaTh 00NacTh MCTHMHHOCTH
BbICKA3bIBAHMA, COAEPIKAILErO MEPEeMEHHbIEC, PELIaTh HECJIOXKHbIE JOrMYECKHE YPABHEHHS U
CHCTEMbI YPaBHEHMIA,

NMoHUMaHue 0a30BbIX AJIFOPUTMOB 0OPAOOTKH YHUCIIOBOH M TEKCTOBOM MH(pOpMALIMH (3aruch
yhcesl B TO3ULIMOHHON CHCTEME CUMCIIEHHMS, HaXOXKJEHHWE BCEX IPOCTHIX YUCEN B 3a/JaHHOM
auanasoHe, 00paboTka MHOTOPA3psAHbIX LEJIbIX YHCEN, aHAJIH3 CHMBOJIBHBIX CTPOK U APYTHX),
AJITOPUTMOB MOMCKA U COPTHPOBKH, YMEHHE ONPEENATh CIOKHOCTb U3y4aeMbIX B Kypce 0a30BbIX
arOpUTMOB  (CYMMHMpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MaccuBa, nepedopHbIe
aJITOPUTMBbI, [ABOMYHBIH MOUCK) M NPUBOAUTH NPUMEPbl HECKOJBKUX aJrOPHMTMOB pPa3HOI
CIIOKHOCTH [JIsl PELIEHHs OHOM 3a7a4H;

BJIQICHNE YHUBEPCAIbHBIM SI3bIKOM MPOrpaMMHUPOBaHHs BbICOKOro yposus (Python, Java,
C++, C#), npencraBieHusiMM O 0a30BbIX THMAX MaHHBIX W CTPYKTYpaxX JaHHBIX, YMEHUE
HCIIOJIb30BaTh OCHOBHbBIE  YIPABJISIIOLIME KOHCTPYKLIMH, YMEHHME OCYILECTBIISATL aHaJN3
MPEATOKEHHOH MPOTrPaMMbl. ONMPENENsTh Pe3yabTaThl paboThl MPOrpamMMbl MPH 3aJaHHBIX
HCXOOHBIX JAHHBIX, ONpPEAENATb, MPH KAKUX MCXOAHBIX MAAHHBIX BO3MOXKHO MOJyYEHHE
YKa3aHHBIX PE3yJbTaTOB, BbIABIATbH JaHHbIE, KOTOPbIE MOIYT NpHBECTH K omuOke B pabote
nporpamMmsl, GopMyJIMpOBaTH MPEIOKEHHS MO YIIY4LIEHHIO IPOrPAMMHOIO KOJa;



YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JAOKYMEHTBI M JE€MOHCTPALMOHHbIE
MaTepualibl C WHCIOJIb30BAHWEM BO3MOJKHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CDPEJICTB M
00na4yHbIX CEPBUCOB;

YMEHHE UCHOJIBb30BATh JIEKTPOHHBIE TAOIULIbI I aHAIN3a, PeACTaBaeHus u 00paboTku
NaHHbIX (BKJIOYAsl BBIMUCJIEHME CYMMbl, CpeaHero apudmernyeckoro, HauOoJbLIEro WU
HauMEHbLIEro 3Ha4YeHWil, pelieHne ypaBHEeHHH, BbIOOP ONTUMAIBHOIO pelieHus, noadop JIMHUM
TpeHa, PeLIeHNe 3a1a4 POrHO3HPOBAHMS).

B mpouecce wm3yuyenms kypca uHbOpMATHKM  yrayOnéHHoro  ypoBHsié 11
K1acce 00y4aoLUMUCs OyayT JOCTUTHYTHI CIEAYIOIINE MTPEAMETHbIE PE3YJIbTATHI:

yMEHHE CTPOMTh HEPABHOMEPHbIE KOJIbI, MOIMYCKAKLlMe OFHO3HAYHOE IEKOAMpPOBaHHE
coobmennii (mpeduKCHbIE KOIABI), HCMONb30BAaTh MPOCTEHIINE KOABI, KOTOPbIE MO3BOJISIOT
0o0OHapy»KUBaTh U UCTIPABIATH OLIHOKU MPU Nepeaayve OaHHBIX, CTPOUTh KOJ, 00eCreunBaOLIHii
HaUMEHBUIYIO BO3MOJKHYIO CPEIHION JUIMHY COOOIIEHHs MPU M3BECTHOH 4acTOTe CHMBOJIOB,
MOSICHSATH MPUHLMITBI pAOOTHI MPOCTHIX aJITOPUTMOB CIKATUS IaHHbIX;

YMEHHE pelIaTh aJlrOpUTMHYECKHE 3a7ayul, CBA3aHHbIE C aHanmu3oMm rpados (3amauu
MOCTPOEHHs ONTHMAJBHOTO IyTH MEXKAY BeplinHaMu rpada, OmpeneneHus KOJIUYeCTBa
Pas3IMUHBIX MyTel MeXAy BepLUIMHAMM OPUEHTHUPOBAHHOIO AalMKJIM4Yeckoro rpada), ymeHue
WCIIOJIb30BaTh ZIEPEBbsl TNPH aHAJIW3€ W [OCTPOSHUH KOAOB M JUIA TNPEJCTaBIEHUS
apu(pMeTHIECKUX BBIPAKEHUIl, MPU PEIIEHUH 3a7a4 MOHCKA W COPTHPOBKM, YMEHHE CTPOHUTH
IEepeBO HUrpbl MO 3aJaHHOMY QIrOpUTMy, paspadaTbiBaTb M OOOCHOBBIBATbH BBLIMTPBILIHYIO
CTPATETUut0 UIphbI;

yMeHHe pa3padaThiBaTh U PEAJU30BbIBATE B BUJE MTPOrpaMm 0a3oBble aJrOpUTMbl, YMEHHE
HCIOJIb30BAaTh B MPOrpaMMax JaHHbIE PA3IHUHBIX THIIOB C YUYETOM OTPaHHUUEHHI HA JHAMA30H UX
BO3MOJKHBIX 3HAYEHUIl, MPHUMEHSATDb MPH PEIIEHUN 33434 CTPYKTYPbI JAHHBIX (CIHUCKH, CJIOBapH,
CTEKH, OuepeaM, JepeBbsi), HCIONB30BaTh 0a30Bble ONEpalUH CO CTPYKTypaMH JaHHBIX,
MPUMEHSTh CTaHIaPTHbIE U COOCTBEHHbIE MOANPOrpaMMel JUIsi 00pabOTKH YUCIIOBBIX JAHHBIX U
CHMBOJIBHBIX CTPOK, HCTIONIb30BATH MpH pa3padboTke mporpamm OUOIMOTEKH MOANPOrpaMM, 3HATh
(YyHKLHOHATbHBIE BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX CPENCTB Cpeabl pa3paboTku, yMeHHe
HCIIONIb30BaTh  CPEACTBAa OTJIAAKM [POrpaMM B  Cpede MpOrpaMMHPOBAHUS, YMEHHUE
JIOKYMEHTHUPOBATh MPOrpaMMBbl;

YMEHHE CO31aBaTh BeO-CTpaHULIBL,

BJIQZICHNE OCHOBHBIMHU CBEACHUSIMU O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX CO3MaHUs U
paboThl ¢ HUIMM, YMEHHE MCIOJb30BaTh TabIMuHbIe (peNsilluOHHbIe) 0a3bl JaHHBIX (COCTABISTh
3anpochl B 0a3ax AaHHBIX, BbINOJIHATE COPTUPOBKY M MOUCK 3anuceil B 0a3e JaHHbIX, HAMOJHATH
paspabotanHyio 0a3y JAHHBIX) U CTIPABOYHBIE CHCTEMBI,

YMEHHE HCIIO/Ib30BATh KOMITBIOTEPHO-MAaTEeMaTHYECKUE MOMEIH AJIS aHaIu3a OOBEKTOB M
npoueccos: (GopMynaMpoBaTh LieNb MOAENMPOBAHUS, BbINOJHATh aHANU3 PE3YJIbTATOB,
MOJyYEHHBIX B XOj€ MOJAENMPOBaHMs, OLEHMBATh COOTBETCTBME MOJIEIH MOIEIUPYEMOMY
00OBEeKTy WK MPOLIECCY, MPEACTABIATh PE3YJIbTaThl MOAETHUPOBAHMUS B HATVISITHOM BUJE,

yMEHHE OpraHU30BbIBATH JHYHOE HMH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJIB30BAHUEM
Pa3IMUHBIX CPEACTB LM(POBBIX TEXHOJOIH, MOHUMAaHHE BO3MOXKHOCTEH LIM(POBBIX CEPBHUCOB
roCyJapCTBEHHBIX YCIYT, LU(PPOBBIX 00pa30BaTENIbHbIX CEPBHCOB;

MOHMMaHHE OCHOBHBIX MPHHLMIMOB PabOThl, BO3SMOKHOCTEH W OTPAHUYEHHs] TIPHMEHEHUS
TEXHOJOTUI MCKYCCTBEHHOTO MHTENIEKTA B PAa3/JM4YHBbIX O0NAcCTAX, HAIM4YME MPEACTaBICHHUH O
Kpyre peliaeMbix 3a7a4 MalIMHHOrO 0Oy4yeHus (pacro3HaBaHus, Kiaccupukauuu u
MPOrHO3UPOBAHHSI) HAJTMYKME NPeICTaBIeHNi 00 NCIONB30BaHMH HHPOPMALIMOHHBIX TEXHOJIOIHI
B Pa3IMYHBIX MPO(ECCHOHANBHBIX chepax.



TEMATHYECKOE IINIAHHPOBAHHE

10 KJIACC
Ne | HammeHoBaHHe pa3sfie/ioOB U TeM IPOrpaMMbl KosinyecTBo YacoB 3/1eKTpoHHbIe (LU pOBLIE)
n/o Bcero| KoHTpoabHBIE MpakTHYecKHe 06pazoBaTe/bHEIe pecypCl
paboThI paboTHI
Paspaen 1. lluppoBas rpaMOTHOCTD
1.1 |KomMmnbloTep - YHUBepcaJbHOe YCTPONUCTBO 6
06paboTKH JaHHBIX
1.2 |[lporpaMMHoe obecneyeHue 6
1.3 |KoMIbloTepHble CeTH 5
1.4 |WHdopmManyoHHas 6e301acHOCTh 7 2
Urtoro no paspeny 24
Paszjen 2. TeopeTHYecKHe 0CHOBLI HHPOpPMaTHKHI
2.1 |llpeacrapaeHre HHPOPMALLUK B KOMIIBIOTEpe 19
2.2 |OcHOBEI ajnre6psl TOTHKH 14
2.3 |KomnbeloTepHaa apudMeTHKa 7
Wtoro no pasaeny 40
Pasaen 3. AAropuTMbl 1 NporpaMMHpoOBaHHe
3.1 |BBegeHue B nporpaMMHpoBaHHe 16 0.5
3.2 |BcnomMoraTe/ibHbIe aJTrOpUTMBI 8
3.3 |YucneHHble MeTO/bI 5
34 |AaropuTtMbl 06pabOTKH CHMBOJIBHBIX JJAHHBIX 5
3.5 |AaropuTMel 06paboTKH MacCHBOB 10 3.5
Htoro no pasaeny 44
Pa3gen 4. AH$popManHOHHbIE TEXHOJIOTHH
4,1 |O6paboTKa TeKCTOBLEIX JOKYMEHTOB 6 2.5
4.2 |AHaau3 JaHHBIX 8 3
HUroro no paspeny 14
PesepBHOe BpeMd 14
OBIIEE KOJIMYECTBO YACOB IO INTPOT'PAMME 136 0 215




11 KJACC

Ne | HaumeHoBaHHUe pa3/e/iOB H T€M IIPOrpaMMBbl KosinyecTBo YyacoB 31eKTpOoHHbIe (LHpPOBbIEe)
n/n Bcero| KoHTpo/bHBIE MpakTHYecKHe obpasoBaTe/IbHble pecypcbl
paboThl paboThl
Pasaen 1. TeopeTHYECKHE OCHOBH HHPOPMATHKHU
1.1 |HUudopmanus u vHOpMaLHOHHBIe Nponecchl | 10 2.5
1.2 |MopaeaupoBaHue 8 2
HToro no pasaeny 18
Pa3gen 2. AIropuTMBI U IPOrpaMMHPOBAaHHE
2,1 [21eMeHTHl TeOPHH aJITOPUTMOB 6 1
2.2 |AATOPUTMEI U CTPYKTYPBI JAHHBIX 28 10
2.3 |OcHOBBI O6'BEKTHO-OPUEHTHPOBAaHHOTO 16 4.5
NporpaMMHpOBaHH s
Uroro no paspeny 50
Pa3znen 3. HndopmalnHOHHbIE TEXHOJIOTHH
3.1 |KoMnbroTepHO-MaTeMaTH4YecKoe 8 2
MOJieINPOBaHHEe
3.2 |Bba3bl JaHHBIX 10 4
3.3 |Beb6-caliThl 14 4
34 |KomnboTepHas rpaduka 8 3.5
3,5 [3D-mogeaupoBaHue 8 3
Htoro no pasaeny 48
PesepBHOe BpeMd 20
OBIIEE KOJIMYECTBO YACOB 10 INTPOTPAMME 136 0 36.5




NNOYPOUYHOE IVIAHHPOBAHHE

10 KJIACC
Ne Tema ypoka Ko/au4ecTBO 4acoB Jata 3N1eKTpOHHbIe LUPPOBLIe
n/mn Beero |KoutponbHbie|lpaktrueckue| H3Y4eHHA o6pa3oBaTe/bHEIE PeCYPCHI
paboThbl paboThl

1 |TpeboBaHHA TeXHUKH 6e30MaCHOCTH U TMT'HeHbl IPH 1 01.09 - 05.09
paboTe ¢ KOMNBIOTEPaAMH H APYTHMH KOMIIOHEHTaMH
L HPPOBOro OKpY>KeHHUA

2 |llpyHUMNbl pa6oThl KOMIbIOTEPOB H KOMIIBIOTEPHbBIX 1 01.09-05.09
CUCTEM

3 |O6MeH AaHHBIMU C TOMOLUBIO WKHH, KoHTpo/AephI 1 01.09 - 05.09
BHELUHUX YCTPOHCTB

4 |ABTOMaTHYeCKOe BHIMOJHEHHE NPOorpaMMEl 1 01.09 - 05.09
NpOILLeCCOPOM

5 |OnepatuBHas, NOCTOsIHHASA U [0JATOBpeMeHHast 1 08.09 - 12.09
naMATb. KOHTpo//epbl BHEWHHX YCTPOKCTB,
[IpsiMoi1 AoCcTyn K NaMATHU

6 |CoBpeMeHHBbIe KOMIIbOTEPHbIE TEXHOJOTHH 1 08.09 -12.09

7 |llporpamMHoe ofecnie4yeHUe KOMIIBIOTEPOB, 1 08.09 - 12.09
KOMIIbIOTEPHBIX CHCTeM H MOOH/bHBIX YCTPONCTB

8 |CHcTeMHOe nporpaMMHoe ofecrieyeHue. 1 08.09 - 12.09
OnepalioHHbIe CHCTEMBI

9 |¥Tuawtel /JpaiiBepbl ycTpoicT. [lapannenbHoe 1 15.09-19.09
NporpaMMUpoOBaHUe

10 |MHCcTaNAauHUA U AeHHCTAANAALHA TPOrpaMMHOT0 1 15.09 - 19.09
obecrneyeHus

11 |®Paitaopbie cucTeMBl. [IpHHUMIEI pa3MellleHUA U 1 15.09-19.09
HMeHOBaHUs (paliJoB B OATOBpeMeHHOU NaMsITH.
LHla6aoHb A9 onucaHusA rpynmn ¢anaos

12 |3akoHofaTeabCcTBO Poccuiickoii desepauuu B 1 15.09 — 19.09
06J1acTH NPOrpaMMHOro o6ecneyeHts U IaHHbIX

13 |I[IpuHLMUIIBI IOCTPOEHHUSA U allllapaTHble KOMIIOHEHThI 1 22.09-26.09

KOMIIBIOTEPHbIX cereli. CeTeBbie IIPOTOKOJbI




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI

14 |CeTb UHTepHeT 22.09-26.09

15 |Paspenenue IP-ceTu Ha mojceTH ¢ NOMOLIBIO MacoK 22.09-26.09
nojceTen

16 |CeTeB0e aAMUHHUCTPHUPOBAHHE 22.09 - 26.09

17 |Buapl aeaTesbHOCTH B ceTH MHTepHeT. CepBHUCHI 29.09 - 03.10
WHTepHeTa. ['ocyjapcTBeHHbIE 3/1eKTPOHHbBIE
CepPBUCHI U YCIYTH

18 |WudopmManonHas 6e30MacHOCTb 29.09-03.10

19 |BpeaoHoCHBIe MporpaMMHoOe obecneyeHHe U MeTOA I 2009 -03.10
O0opbOLI C HUM

20 |IpakTuyeckas paboTa no TeMe "AHTHBUPYCHbIE 1 1 29.09-03.10
nporpaMmbl”

21 |OpraHusanusi IHYHOTO apXHBa UHpOpMalUU. 1 06.10 - 10.10
PesepBHOe konupoBaHUe. [lapoabHad 3alKTa
apxuBa

22 |llludpoBaHUue JaHHBIX 06.10—10.10

23 |AaroputM uindpoBaHus RSA. CteraHorpadus 06.10-10.10

24 |IlpakTuyeckasa paborta no TeMe "llludpopanue 1 06.10 - 10.10
JaHHBIX"

25 |HHdopmanyd, AaHHBIe U 3HaHUA. UHbopMaLOHHBIE 1 13.10-17.10
NpoIecchl B IPHPO/e, TEXHUKe U 0011lecTBe

26 |HenpepbiBHble U AHCKPETHLIe BeJAUYUHbBI H CUTHAJIBI. 1 13.10-17.10
HeoGxoauMocTh AUCKpeTU3aL UK HHPOPMaLUH,
NpeAHa3HaYeHHOH A4 XpaHeHUs, epejayu U
06paboTKH B LUPPOBBIX CHCTEMAX

27 |ABonyHoe koaupoBaHue. PaBHOMepHBbIe U 1 13.10-17.10

HEePAaBHOMEPHBIE KOABI. ,Z[BKO,H,I/IPOBEIHI/IB COOOLUEHHH,
3allHCaHHbIX € MTOMOLIBIO HEPABHOMEPHBIX KOAOB




Ne
n/n

TeMma ypoka

KoanyecTBo yacop

Bcero

KoHTpoAbHEBIE
paboTEHI

[TpakTHYecKHe
paboTEI

Jata
H3Y4YeHHSsI

dNeKTpOHHBIe UHOPOBEIE
o6pa3oBaTeJibHbIe pecypChl

28

YcaoBue PaHo. HOCTpOEHI/Ie OJHO3HAYHO

JleKOANPpyeMbIX KOOB ¢ IOMOLIBI0 JepeBa. [pad A

A. Mapkopa

13.10-17.10

29

EAnHMLEI H3MepeHHA Ko1uYyecTBa HHQOPMaL UM,
AndaBUTHBIH N0AX0/ K OlleHKe KOJIHUecTBa
HHpOopMal U

20.10-24.10

30

CHCTeMBbI CYHCTEHUA

20.10-24.10

31

IlepeBoA yncesa U3 OAHOH CHCTEMBI CYHCIEHHA B
APYTyIo

20.10-24.10

32

I,ZI,BOI/I'LIHEU?{, BOCbMepHIHAA U HIeCTHagllaTepHiIHaA
CUCTEMBbI CHUC/IEHNS, CBA3b MEXAY HUMH

20.10-24.10

33

JBOoHYHasA, BOoCbMepH4YIHaA U leCTHagLaTEpHYHAA
CUCTEeMBI CHHC/I€HHA, CBA3b MeX Ay HHMH

05.11 -07.11

34

JBOoHYHasA, BOCbMepH4YIHaA U leCTHagLaTEpHYHAA
CUCTEMBI CHUCTE€HH S, CBA3b MEXAY HUMH

05.11-07.11

35

Apu¢meTuquKue onepalnuy B NO3HIIHOHHBIX
CUCTeMax CYUCAeHHUA

05.11 -07.11

36

Tpow-maﬂ YpaBHOBelU€HHad CUCTEMA CHHCIE€HHA

05.11-07.11

37

JBOHUYHO-eCATUYHAA CUCTEMA CYUCACHUA

10.11-14.11

38

KOAI/IpOBaHI/Ie TEKCTOB

10.11-14.11

39

PacTpoBoe kogupoBaHHe U306 paKeHU

10.11-14.11

40

[IpakTHyeckas paBorta no TeMe "/JluckpeTusanus
rpadpugeckoii MHdopMauuun”

===~

10.11 - 1411

41

LiBeTOBBIE MOJe/H. BekTOpHOE KOAHPOBaHKeE.
®opmarsl $aiinos. TpéxmepHas rpaduka.
®pakTanbHas rpadpuka

17.11-21.11

42

KogupoBaHue 3Byka. OnieHka UHPOPMaILMOHHOT O
o06béMa 3BYKOBBIX JaHHBIX MIPH 3aJaHHBIX YacToTe
JHUCKpeTHU3aLHH H pa3psAHOCTU KOJUPOBaHUS

17.11-21.11




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI
43 |llpakTuyeckas pabora no Teme "/luckpeTusanus 1 1 17.11 -21.11
3BYKOBOH nH$opManuu”
44 |OcHOBEI anre6pbl 10TMKU 17.11 -21.11
45 |/loruyeckue onepauuu. TaGaAUL bl HCTHHHOCTH 2411 -28.11
46 |J/loruveckue BeIpaXkeHUs. Jloruyeckre ToxaecTBa, 2411 -28.11
Jloka3aTe/IbCTBO AOTHYECKHX TOX/ECTB € MOMOLLbIO
TabAAI HCTUHHOCTH
47 |llpakTuyeckasa pabora no teMe «Iloctpoenue 1 1 2411 -28.11
Y aHa/IU3 TabJUL UCTUHHOCTH B Ta0AUYHOM
npoieccope»
48 |/loruyeckue onepanHu 4 orepayyu Haj, 1 24.11-28.11
MHOXKeCTBaMH
49 |/lorn4eckue onepaluuvy U onepanuy Haj, 1 01.12-05.12
MHOXKeCTBaMH
50 |3axoHbl anre6pbl 10TUKU. JKBUBaJeHTHBIE 1 01.12-05.12
npeo6pa3oBaHUs JOTHYECKUX BblpaXKeHU !
51 |/loruyeckue ypaBHeHHUs U CHCTEMbl ypaBHeHH 01.12-05.12
52 |/lornvyeckue ¢pyHKLHHU. 3aBUCUMOCTb KOAHUYeCTBa 01.12-05.12
BO3MOXKHBIX JIOTHYECKUX GYHKUUI OT KOJIHYeCTBA
aprymeHTOB. [lo/1HbIe CHCTeMBI JIOTHYEeCKHX
$YHKL UK
53 |KaHoHHYecKHe GOpPMBI TOTHYeCKHX BhIpaKeHHH. 1 08.12-12.12
CoBeplIeHHbIE JU3BIOHKTUBHBIE U KOHBIOHKTUBHEIE
HOpMaJibHble $OPMbI, AATOPHUTMbI UX IOCTPOEHHSI 11O
TabJHulIe UCTHHHOCTH
54 |/loru4yeckue aieMeHTHl B COCTaBe KOMIbIOTepa 08.12-12.12
55 |Tpurrep. CyMmmaTop. MHOropaspsaaHbli CyMMaTop 08.12-12.12
56 |[locTpoeHMe cxeM Ha IOTHYECKHUX 3/1eMeHTaX. 3anuch 08.12-12.12

JIOTUY9€CKOrI'0 BBIpaXKeHH4 110 JIOTHYECKOH cXxeMe




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/no Beero |KouTponbhbie|llpakTiyeckne| H3Y4eHHS obpasoBaTeJbHbIe pecypchbl
paboThl paboThl
57 |MukKpocxeMbl U TEXHOJIOTUsI HX IPOU3BO/CTBA 15.12-19.12
58 |llpeacraBseHue HenbIx YACeA B NaMATH 15.12-19.12
KoMnbroTepa. OrpaHH4eHHOCTD JHamnasoHa Yuce
NpH orpaHH4YeHHH KOIHYeCTBa paspafoB.
IlepenosHeHUe pa3psafHON CeTKH
59 |be33HakoBbIE U 3HAKOBBIE JJaHHbIE. 3HAKOBBIHM OHT. 1 15.12-19.12
JABOHYHBIN AOMOJNHHTENAbHBIH KO OTpHIIATENAbHBIX
qHcen
60 |[Mo6uTOoBLIE AOTHYECKHe onepalvl. JIoru4eckuid, 1 15.12-19.12
apupMeTUYeCKHH M IUKJWYeCKUH CIBUTH
61 |llludpoBaHue c NOMOLbIO NOGUTOBOH onepanuu 1 22.12-26.12
«uckarvatouee UJ1H»
62 |lIpeacTaBsieHHe U XpaHeHUe B MaMATH KOMIbIOTepa 1 22.12-26.12
BellleCTBeHHBIX YHCeJl
63 |BoimosHeHHWe onepal i ¢ BelleCTBeHHBIMU YHCIaMH, 1 22.12-26.12
HaKoIl/IeHH e OLIKMGOK NP BbIYUCAEHHAX
64 |IpakTuyeckasa pa6oTa no TeMe «HMsy4yeHune 1 1 2212 -26.12
nopaspAAHOro MalllHHHOTO NMpeACTaB/AeHH A e/bIX H
BellleCTBeHHBIX YHCe»
65 |AHanu3 aATOpPHTMOB 1 29.12 - 30.12
66 |JTamnbl pelleHHA 3a4a4 Ha KOMIIbIOTEpe. 1 29.12-30.12
HHcTpyMeHTa/IbHBIE CPeACTBA: TPAHCAATOD,
OTJAA4UK, TpOPHINPOBILUK
67 |Cpena nporpaMmMmupoBanus. Komnuasanua u 1 29.12-30.12
HHTeprpeTaLusa nporpaMm. BupTyanbHble MalUKHBIL.
HHTerpupoBaHHas cpefia paspaboTKu
68 |MeTopb!l OT/a KK IpOrpaMM 29.12-30.12
69 |Tunsl nepeMeHHBIX B A3blKe NpOrpaMMHpOBaHUSA 12.01 - 16.01
70 |0O6paboTKa LeabIX yncen 12.01 - 16.01




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI
71 |06paboTKa BeleCTBEHHBIX YUCe 1 12.01 - 16.01
72 |Cny4aliHble H NIceBAOCAYYaliHble YUCIA 1 12.01 - 16.01
73 |BeTBaenus. CioxHble YCI0OBHSA 1 19.01 - 23.01
74 |lIMKAbI C yca10BUEM 1 19.01 - 23.01
75 |UukAabl o nepeMeHHO. BsaMo3aMeHsAeMOCTb 1 19.01 - 23.01
pasJHYHbIX BUAOB LIHKJ/OB
76 |O6paboTka HATYpPAABHBIX YUCE C UCTIOAb30BaHHEM 1 19.01 -23.01
IIUK/JIOB
77 |HaxoxaeHue BcexX IPOCTBIX YU Ce B 3aJaHHOM 1 0.5 26.01 —30.01
AuanasoHe [IpakTHYeckas paGoTa Mo TeMe
«Pellenne 3aga4 MeToloM epebopa»
78 |WnBapuaHT LUKIa 1 26.01 - 30.01
79 |/lokyMeHTUpOBaHHE NIpOrpaMMm 1 26.01 - 30.01
80 |O6paboTKa JaHHBIX, XpaHSLKXCS B daiiiax 1 26.01 - 30.01
81 |Pa3GCueHue 3aaa4M Ha noj3agadu 1 02.02 - 06.02
82 |Hcnosb3oBaHUe CTaHAAPTHONH GUOIUOTEKH A3BIKa 1 02.02 -06.02
nporpaMmupoBaHus. [logkawdyeHre 6UGAHOTEK
NOANpOrpaMM CTOPOHHHX NIPOHU3BOAUTENEN
83 |lloagnporpamMmel (npoueAypbl U GYHKIIUH) 1 02.02 - 06.02
84 |llognporpamMmel (npoueAypbl U GYHKIUH) 1 02.02 - 06.02
85 |[lpakTuyeckas patoTa rno TeMe “PaspaboTka 1 1 0902 -13.02
noAnporpamMm”
86 |Pekypcus. PekypcuBHble 06beKThI ({PpaKTasbl). 1 09.02-13.02
PekypcuBHBIe npoLeAypbl H GYHKIUU.
Hcnosip3oBaHHe cTeka 414 OpraHU3aLuu
PeKYPCHBHBIX BEI30BOB
87 |llpakTuyeckasi paborta o TeMe "PekypcUBHbBIE 1 1 09.02 -13.02

no/porpaMmsbl”




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI

88 |Moay/AbHBIA NPHHIKI IOCTPOEHUS POrpaMM 09.02 - 13.02

89 |YucneHHbIE METO/bI 16.02 - 20.02

90 |llpakTHyeckasa paboTa o TeMe «HncieHHoe 1 16.02 - 20.02
pellieHHe YpaBHEHUM»

91 |HcnoapsoBaHUe JUCKpPeTH3aUHH B BEIYUCAUTEAbHBIX 1 16.02 - 20.02
3ajlayax

92 |llpakTHyeckas paboTa 1o TeMe «[Ipuéamxénnoe 1 1 16.02 - 20.02
BbIUHC/IEHH e JJIMH KPUBbIX U IIoWaAel guryp»

93 |MpakTu4yeckasa pa6oTa no TeMe «[loMck MakCUMyMa 1 1 23.02 -27.02
(MUHHMMYMa) GYHKLUKU»

94 |O6paboTKa CHMBOJbHBIX AaHHbIX. AATOPHUTMBbI 1 23.02-27.02
06pabOTKH CUMBOJIBHBIX CTPOK: MO/ CYET KOJIUYeCTBa
NnosBJEHHI CHMBOJIA B CTPOKe

95 |AAropUTMBI 00pabOTKH CUMBOJIBHEIX CTPOK: 1 23.02-27.02
pasbueHHe CTPOKH Ha C/I0Ba 110 NpoGebHbIM
CUMBOJIaM

96 |AnropuTMbl 06paboTKU CHMBOJbHBIX CTPOK: MOUCK 1 23.02 -27.02
NOACTPOKH BHYTPH AaHHOI CTPOKH; 3aMeHa
Hall leHHO¥ NOJCTPOKH Ha APYTYI0 CTPOKY

97 |llpakTHyeckas paboTa o TeMe "O6paboTKa CTPOK ¢ 1 1 02.03 — 06.03
HCNOAb30BaHHEeM YHKL UK CTaHAAapTHOM
OUOJMOTEKH sAA3bIKa MporpaMMHUpoBaHua”

98 |l'eHepaLMd CAOB B 3aJaHHOM ajipaBUTe 1 02.03 - 06.03

99 |MaccHBbBI M IoC/Ae10BATEJAbHOCTH YUCE. 1 0.5 02.03 - 06.03
[IpakTHyeckas paboTa no TeMe "3anosHeHHe
MacCHBAa”

100]O6061UEHHEBIEe XapaKTepUCTHKH MacCHBa 1 02.03 - 06.03




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI
101|/luHeliHBIH NOKCK 3aJaHHOr0 3HaYeHUS B MacCHBe. 1 0.5 09.03 -13.03
[IpakTHyeckas pabora no TeMe "JIMHeHHbIH MOUCK
3aJlaHHOr0 3HayeHusd B Maccupe”
102| [MpakTHYeckaa pa6oTa no TeMe "[lorck 1 1 09.03 —13.03
MHHUMa/JbHOIO (MaKCHMaJ/IbHOI0) 3/leMeHTa
B YHC/IOBOM MaccuBe”
103|CopTHpoBKa oAHOMepHOTr0 MaccuBa. [IpocTrie 1 0.5 09.03 - 13.03
MeTOoABl COPTUPOBKH. [IpakTHYeckasa paGoTa no TeMe
"I[IpocTele MeTO/ABl COPTUPOBKH MaccHBa"
104{CopTHpoBKa causiHHeM. BbicTpast COpTHpOBKa 1 0.5 09.03 - 13.03
MaccuBa (aaroputM QuickSort). [lpakTHYecKas
pa6oTa rno TeMe "BricTpas copTHpoBKa MaccuBa”
105| /lBonYHBIi TOKCK B OTCOPTUPOBAHHOM MaccUBe. 1 0.5 16.03 - 20.03
[IpakTuyeckas pabora no TeMe "/|BOUYHBIH MOHCK"
106| /IByMmepHble MacCHBBI (MaTpHUILbI ) 1 16.03 — 20.03
107|AAropuTMBl 00paboOTKU MaTpHLL 1 16.03 - 20.03
108|PelieHHe 3aJa4 aHa/1M3a AaHHbIX 1 16.03 — 20.03
109|CpeAcTBa TEKCTOBOTrO NMpoLeccopa 1 23.03-27.03
110| KoMrbloTepHas BEpCTKaA TeKCTa 1 23.03-27.03
111|pakTUyeckas paboTa no TeMe "BépcTka 1 1 23.03 -27.03
JOKYMeHTOB C MaTeMaTU4YecKUMU popmyaamu”
112| UHCcTpyMeHTHI pelleH3HpOoBaHHA 1 23.03 -27.03
113|MpakTHYeckada pa6oTa no TeMe "MHOrocTpaHUYHEIE 1 1 06.04 - 10.04
AOKYMEHTHI"
114{O6nauHble cepBuchl. KoanekTHBHas paboTa 1 0.5 06.04 - 10.04
¢ pokyMmeHTaMu. [IpakTHyeckas pa6oTa no Teme
"KoanekTHBHaA paboTa ¢ AOKYMeHTaMH"
115|AHanu3 gaHHBIX. boabline JaHHBIe 06.04-10.04
116| MawrHHOe 06y4YeHHe 06.04-10.04




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Bcero | Kontponbhbie|llpakTiyeckue| H3Y9eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI
117|AHanu3 AAHHBIX C IOMOLBIO 3J1eKTPOHHBIX TabAuU1y 13.04-17.04
118|IlpakTHUyeckas pabora no TeMe "AHaJaU3 JaHHbIX 1 13.04 -17.04
€ NOMOILBIO 3JIeKTPOHHBIX TabauL”
119|MocTpoenue rpadukos ¢yHKLUH. [IpakTHYeCKas 1 0.5 13.04 -17.04
pa6ora no TeMe "HarasaaHoe npeacraBjieHue
pe3y/AbTaTOB CTaTUCTHYECKOH 00paboTKU JaHHBIX B
BHJe AUarpaMM CpeACTBaMH peJaKTopa
3JIeKTPOHHBIX TabAML"
120|/lunuu TpeHaa. [IpakTH4YecKkas paboTa Mo TeMe 1 0.5 13.04 -17.04
"[log6op IMHUHU TpeHja, IPOrHO3UpOBaHUe"
121|oa6op napameTtpa. [IpakTuyeckas pabora no TeMe 1 0.5 2004 -24 04
“YucaeHHOe pelleHUe YPaBHEHHI ¢ TOMOLUBIO
nojabopa napameTpa”
122|0OnTuMH3alUe KaK IOUCK HaUy4lluero pellieHus B 1 0.5 20.04 -24.04
3a/laHHbIX ycaoBusx. [IpakTudeckas paboTa 1o TeMe
“PellieHHe 3aJay ONTHMH3ALUHH € TOMOLLBIO
3/IeKTPOHHBIX TabauI"
123|IToBTopeHne TeMbl «OCHOBBI aNreOphl JOTHKH» 1 20.04 - 24.04
124{ITosropenne TeMpl «OCHOBBI AJIT€OPB! JIOTHKHY 1 20.04 - 24.04
125|Perenue 3ana4 no teme «Jloruka» 1 27.04 - 01.05
126|ITosropenne Templ «BCnoMOraTe/ibHbIe arOPHTMbI» 1 27.04 -01.05
127|IToBropeHne Tembl «BCrOMOraTe/IbHbIE ANTOPUTMBD? 1 27.04-01.05
128|Pewienue 3ana4 no teMe «BecrnoMorarenbHbie 1 27.04-01.05
AJTOPHTMBI»
129|IToBTOopeHne TeMbl K ANTOPUTMBI OOpabOTKH 1 11.05-15.05
CUMBOJIbHBIX JAHHBIX»
130|IToeropeHne TeMbr «AnropuTMe! 00paboTKH MaCCHBOBY 1 11.05-15.05
131|Pewenne 3anau no teme «Anropurmel 06paboTkH 1 11.05-15.05

MaCCHBOB»




Ne TeMma ypoka Kosau4ecTBO 4acoB Jata dNeKTpOHHBIe UHOPOBEIE
n/n Beero |KouTponbhbie|llpakTiyeckne| H3Y4eHHS obpasoBaTe/bHble PeCypChI
paboTEHI paboTEI

132|IToBTOpeHHe TeMbl «AArOpUTMBI OOpabOTKH MACCHBOBY 11.05-15.05

133|IToBTOpeHne TeMbl «AArOpUTMBI OOpabOTKH MaCCHBOBY 18.05-22.05

134|Pemenne 3ana4 no teMe « AIropuTMel 00padboTku 18.05 -22.05

MacCHBOB»

135|IToropeHne Tembl «AHA/IU3 AAHHBIX» 1 18.05 -22.05

136| O6061menne npoiineHHOro MaTepHana 1 18.05-22.05

OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 136 0 21.5




11 KJACC

Ne Tema ypoka KosauyecTBo YacoB Hara JneKTpoHHbIE LM {PPOBbIE
n/n Bcero |KoHnTpoabHbie|[TpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThI pa6oThI pecypchl
1 |KoaunyectBo nundopmanuu 1 01.09-05.09
2 |AATOpHTMBbI CKaTUA JaHHbIX 1 01.09 - 05.09
3 |Aaroputm XadpdmaHa 1 01.09 - 05.09
4 |[lpakTUYyeckas patoTa o TeMe "CKaTHe JaHHBIX 1 1 01.09 - 05.09
¢ oMok aaroputma Xapdpmana”
5 |Aaroputm LZW 08.09-12.09
6 |AAropHTMBI CKaTUA JaHHBIX € TOTepsAMM. [IpakTuyeckasa 0.5 08.09-12.09
pabota no TeMe "CxxaTue JaHHBIX € IOTEPSIMH (aJITOPUTMBI
JPEG, MP3)”
7 |CkopoCTh nepefayu JaHHBIX 1 08.09 — 12.09
8 |lomexoycTolYUBEIE KOAEI 1 08.09 - 12.09
9 |lpakTuyeckasa pa6ora no Teme "l[loMmexoycrofiuuBbie kKogpl"| 1 1 1509 - 19.09
10 |Cuctembl. KOMIIOHEHTHI CHCTEMbI U HX B3aUMO/ielicTBHE. 1 15.09-19.09
CucTeMHBIH 3¢ deKT. YnpaBieHHe Kak HHGOpMaL M OHHBIH
npouecc. O6paTHas CBA3b
11 |Mogeay U MoaesUpOBaHUe 1 15.09-19.09
12 |I'padbr 1 15.09-19.09
13 |Peuienue 3aga4 c moMouibio rpadp o 1 22.09-26.09
14 | lepeBbs 1 22.09 - 26.09
15 |OcHOBbBI TeOpHU UTP 1 22.09 - 26.09
16 |lMpakTH4Yeckasa pa6oTa no TeMe "[IoMCK BEIUTPBILLIHON 1 1 22.09 - 26.09
CTpaTeruu B Urpe ¢ noaHoi uH$popmauueii”
17 |CpeacTBa HCKYCCTBEHHOIO UHTEJIJIEeKTa 29.09-03.10
18 |IlpakTHUyeckas paBora no TeMe "CpefcTBa UCKYCCTBEHHOTO 1 29.09-03.10

HHTe/IeKTa"




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero |KoHnTpoabHbie|[IpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThl pa6oThl PECYpChl

19 |®opmanusauus noHATHSA airopuTMa. MaiurHa TelopuHra 1 29.09-03.10
KaK YHUBepca/JbHasi Mo/ie/ib BbluucaeHuH. Tesuc Yépua—
TeropuHTa

20 |[lpakTHyeckas patoTa o TeMe "CocTaB/eHH e MPOCTOH 1 1 29.09-03.10
nporpaMmmsl A5 MaiuHbl ThlopuHra"

21 |MawwuHa IlocTa 06.10—-10.10

22 |HopmasnbHble anropu¢mbl MapkoBa 06.10 - 10.10

23 |AaropuTMHYeCcKHU HepaspelunMble 3aJa4yu. 3aja4a 06.10-10.10
ocTaHoBa. HeBO3MOKHOCTE aBTOMATHYeCKOM OTAagKU
nporpamm

24 |CA0XHOCTb BbIYACAEHUH 06.10—-10.10

25 |Ilouck npocThIX YHCes B 3a/J]aHHOM JiMana3oHe ¢ IOMOLIbIO 13.10-17.10
aJropvTMa «peleTto IpaTocheHa»

26 |[lpakTuyeckas patota rno TeMe "[loMCK MPOCTHIX YUCEN 1 1 13.10-17.10
B 3a/laHHOM Juarna3oHe”

27 |MHoropaspsjHble LeJble YHCAa, 3aAa44 AJHHHOH 1 13.10-17.10
apudpMeTUKHU

28 |lpakTuyeckad patoTa no TeMe “"Peanusayus BEIYUCASHUN 1 1 13.10-17.10
C MHOTOPa3pAAHbIMH YHUCAAMH "

29 |CnoBapu (acconyaTHBHbIe MAacCHBBI, 0TOBpaXkeHHs). X31l- 1 20.10-24.10
Tabaunbl. [loctpoeHue andpaBUTHO-4YaCTOTHOTO CAOBaps
JJ151 3aJaHHOTO TEeKCTA

30 |[lpakTHyeckas patoTa rno TeMe "[locTpoeHHe aldaBUTHO- 1 1 20.10-24.10
4acTOTHOIO C/I0Baps /sl 3a/laHHOT 0 TeKcTa"

31 |AHa/Hu3 TeKCTa Ha eCTeCTBeHHOM f3biKe. BuigeneHue 1 20.10-24.10
nocjaefoBaTebHOCTeH no wabaoHy, PeryasgpHele
BbIpakeHHA. YacTOTHBII aHAK3

32 |llpakTHYyeckas patoTa Mo TeMe "AHa/JU3 TEKCTa Ha 1 1 20.10-24.10

eCTeCTBeHHOM d3LIKe”




Ne
n/n

TeMma ypoka

KoanyecTBo yacop

Bcero

KoHTpoAbHEBIE

paboTEHI

[TpakTHYecKHe

paboTEI

Jata
U3y4eHUs

J/eKTpOHHbIe LHPPOBEIE
ofpa3oBaTesibHble

pecypchl

33

CTeku. AHanus N1paBHABHOCTH CKOO0YHOT O BbIpaxK€HHH

05.11-07.11

34

BriuucaeHne apu$mMeTHUECKOT0 BblpaXkeHH 1, 3a[IMCAaHHOT O
B NOCTPUKCHOHN popme

05.11-07.11

35

[IpakTHYeckasa paboTa o TeMe "BeIYHCAeHHe
apu¢pMeTHYECKOTQ BEIPasKeH U, 3alUCAHHOTO
B NocT$UKCcHON popme”

05.11-07.11

36

Oqepe,u,n. Hcnosnb3oBaHUe o49epefd A9 BpEMEHHOI'O
XpaHE€HHA JaHHBIX

05.11-07.11

37

[IpakTHYeckas patoTa no TeMe "Ucnoab3oBaHUe o4yepein”

10,11 -14.11

38

JepeBba. Peannsauys gepesa ¢ NOMOLUBIO CCBIIOYHBIX
CTPYKTYp. /IBOoUuHBIe (6HHapHbIe) AepeBbs. [locTpoeHue
AepeBa A1 3aJaHHOr0 apUpMeTHYECKOTr0 BhIpajKeHH

10.11-14.11

39

[IpakTHYeckas patoTa no TeMe “Ucnoab3oBaHUe AepeBLER

AA4 BEIYHCJI€HUA apudme'rw-lecmx BbIpa*KeHHH

10.11 - 14.11

40

PekypcuBHBIE aATOPUTMBI 06X0/a AepeBa. Hcnosb3oBaHHe
CTeKa ¥ ouepeu 1151 06x0/a iepeBa

10.11-14.11

41

PekypcuBHBIe aJirOpUuTMbl 06X0/a Aepesa. Ucnob3oBaHue
CTeKa U ouepelu 414 06xoa JepeBa

17.11 -21.11

42

AAropuTMEI Ha rpadax. [locTpoeHHe MUHUMATBHOT O
OCTOBHOTO JiepeBa B3BeLIeHHOI'0 CBSI3HOT O
HeOpUEHTHPOBAaHHOTO rpada

17.11-21.11

43

06xoa rpada B ray6uHy. 00xo4 rpada B LUUPHUHY

17.11-21.11

44

Ko/iM4ecTBO pa3/MYHBIX MyTel Mexay BeplUIHHAMH
OpHEHTHPOBAHHOTO allHKJAWYeCKOro rpada

17.11-21.11

45

AaropuTM JedkcTphl.

24.11-28.11

46

[lpakTuyeckas pabota no TeMe "BbluncieHHe AJAUHBI
KpaT4yaHllero nyTH MexKAy BepLUHHAMU rpada (aAropuTM
JelkcTprl)”

24.11-28.11

47

Anroputm ®uolija—Yopuaina

24.11-28.11




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero | KouTponbHble|[IpakTudeckue| 13YICHHA obpasoBaTe/bHble
pa6oThl pa6oThl PECYpChl

48 |3apayy, pewraeMble ¢ NOMOLbI0 JHHAMHAYECKOT 0 1 24.11-28.11
NpOrpaMMHUPOBaHHUS: BbIYUCAEHUE PeKYPCHBHBIX QYHKIUH

49 [llpakTUyeckas paboTa 110 TeMe "Bblunc/ieHHe peKypPCUBHBIX 1 1 01.12-05.12
$YHKLHUH ¢ MOMOLWbIO JHHAMHUYECKOr0
nporpaMMupoBaHus’”

50 |3agauuy, peluaeMble C NOMOLbBIO JHHAMHAYECKOTO 1 01.12-05.12
NporpaMMHUpOBaHUA: MOACYET KOAHYECTBa BAPHAHTOB

51 |MpakTuyeckad patota no TeMe "[loAcY4ET KOAMUYeCTBa 1 1 01.12-05.12
BAapPHUAHTOR C MOMOLUBIO JHHAMHYECKOT O
nporpaMMUpOBaHUS"

52 |3apauu, peliaeMble ¢ IOMOUIbIO JHHAMUYECKOTO 1 01.12-05.12
NporpaMMHUpoOBaHUA: 33Ja4Yd OMTHUMHU3ALUH

53 |[loHATHe 0 napagurmax nporpaMmupoBaHus. 063op 1 08.12—-12.12
I3bIKOB NPOrpaMMUPOBaHH Sl

54 |IloHsTHe 06 06'bEKTHO-OPHEHTHPOBAaHHOM 1 08.12-12.12
nporpaMMHUpoOBaHUHU

55 |O61BeKkTHl M Kaacchl. CBOHCTBA H MeTobl 00 BbEKTOB 08.12-12.12

56 |06 BeKTHO-OpHEeHTHPOBAHHBIN aHaIU3 08.12-12.12

57 |MpakTuyeckasa patoTa no TeMe “"HUcnoib3oBaHHe FOTOBBIX 1 1512 -19.12
KJIaCCOB B nporpamMmme”

58 |PaspafoTka nporpamMm Ha OCHOBe O6'beKTHO- 1 15.12-19.12
OpPHEHTHPOBAHHOTO NOAX0Aa

59 |llpakTHyeckas patoTa "PaspatoTka NpoCTOH MporpaMMEbl 1 1 1512 -19.12
C UCTI0JIb30BaHUEM KJAaCCOB”

60 |Wukancyasuus. [lpaktHyeckas paboTa no Teme 1 0.5 1512 -19.12
"PaspaboTka Kaacca, HCMOAb3YOLWEro HHKancyasanun”

61 |Hacaegopanue. [lonumopdusm 22.12-26.12

62 |[lpakTHyeckas patoTa o TeMe “"Pa3paloTka Hepapxuu 1 22.12-26.12

KJAaccoB"




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero |KoHnTpoabHbie|[IpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThl pa6oThl PECYpChl

63 |Cpeanb! 6bICcTpOil paspaboTKu nporpamMm. [lpoekTupoBanne 1 22.12-26.12
nHTepderica NoJab30BaTeNs

64 |llpoekTUpOBaHUe HHTepdelica N0/b30BaTES 22.12-26.12

65 |Hcnosb3oBaHHe rOTOBLIX YIIPaBAAEMBIX 3/1€MEHTOB A4 29.12 -30.12
NOCTpOoeHUus HHTepdekica

66 |llpakTuyeckas paborta no teMe "Pa3paboTka nporpaMMbl 1 1 29.12 -30.12
¢ rpadpuyeckuM HHTepdelicom”

67 |W3ydyeHue BTOpOro g3blKa NporpaMMUpOBaHUsA 1 2912 -30.12

68 |H3y4eHUe BTOpOro A3biKa NporpaMMHUpPOBaHUSA 1 29.12-30.12

69 |JTanbl KOMINBOTEPHO-MATEMAaTHY€CKOT0 MOJIe/IHPOBaHHA 1 12.01 - 16.01

70 |AuckpeTHU3aLusa NpH MaTeMaTHYe€CKOM MO elHPOBaHHUH 1 12.01 - 16.01
HellpepbIBHBIX NpoleccoB. MogenpoBaHHe IBHXKeHU s

71 |IlpakTuyeckas paborta no TeMe "MojennpoBaHue 1 1 12.01 - 16.01
ABIKeHUA"

72 |MogennpoBaHHe 6HoNOTHYeCKHX cUCTeM. [IpakTHYeckad 1 0.5 12.01 - 16.01
paboTa no TeMe "MogeaupoBaHue 6UOJOTHYECKUX CHCTEM”

73 |MaTemMaTH4YecKHe MOJe/IH B 3KOHOMHKE. BhIuHC/INTebHEBIE 1 19.01 - 23.01
9KCIIePHMEeHTHI C MO/leJISIMH

74 |BepoaTHocTHbIe MofenH. [IpakTHYecKad paboTa 110 TeMe 1 0.5 19.01 -23.01
"UMHTalHOHHOE MOAeNHpOBaHHe ¢ MOMOILbIO MeTo a
MonTe-Kapao"

75 |KomnbloTepHOe MOAEMpPOBaHUE CHCTEM YIpaBJaeHUs 1 19.01 - 23.01

76 |06paboTKa pe3y/ibTaTOB 3KCIIepUMeHTa 1 19.01 - 23.01

77 |Ta6au4Hble (peAsSLHOHHEIE) 6a3bl JaHHBIX 1 26.01 - 30.01

78 |Mouck, copTHpOBKa U $UABTPALUA JAHHBIX, 3aNpoCHl Ha 1 26.01 - 30.01
BLIGOPKY AaHHBIX. 3aMpoCkl ¢ NapaMeTpaMU. BeluKcageMble
MoJisl B 3aMpocax

79 |llpakTuyeckas pabota no Teme "Pabora c roToBoii 6a3oii 1 1 26.01 - 30.01

JaHHBIX"




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero |KoHnTpoabHbie|[IpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThl pa6oThl PECYpChl
80 |MHorora6an4yHble 6a3bl JaHHBIX. THIBI CBA3€H MeXay 1 26.01 -30.01
TabaunaMu. BHenHuii kard. LleaocTHoCTb 6a3bl JaHHBIX
81 |llpakTuyeckas paborta no teMe "Pa3paboTka 1 1 02.02 - 06.02
MHOroTatAU4YHOH 6a3bl JaHHBIX "
82 |3anpochl K MHOrOTaOAHYHBIM 0a3aM JaHHbBIX 02.02-06.02
83 |llpakTuyeckas pabota 1o TeMe "3anpocel 1 02.02 -06.02
K MHOroTa6ju4Hol 6a3e gfaHHbIX"
84 |A3bik ynpaBaeHHsa gaHHbIMU SQL 02.02 - 06.02
85 |llpakTuyeckas patoTa no TeMe "YnpapaeHHe JaHHBIMH 1 09.02 - 13.02
¢ MOMoLLbI A3bIKa SQL”
86 |HepesnsnuoHHble 6a3bl JAaHHBIX. JKCIIEPTHbIE CUCTEMBI 09.02 - 13.02
87 |UHTepHeT-NIpUNIOKEHHUS 09.02 - 13.02
88 |llonaTHe o cepBepHON U KJIHEHTCKOH 4acTAX caiTa. 09.02 - 13.02
TexHOMOTUA «KJIHEHT — cepBep», eé JOCTOMHCTBA
W HeAOCTATKH
89 |OcHoBbl a3b1ka HTML 1 16.02 - 20.02
90 |llpakTHyeckas paboTa o TeMe "Co3faHue TEKCTOBOI Beb- 1 1 16.02 —20.02
CTpaHHUIBL"
91 |OcHoBbl A3bika HTML 16.02 - 20.02
92 |OcHoBbl A3bika HTML 16.02 - 20.02
93 |lpakTH4Yeckad pa6oTa no TeMe "Co3aHUe Be6G-CTpaHHULHI, 1 23.02-27.02
BKJIIOUawlllell MyJAbTHMe/ AN HbIe 00'beKThl (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJEO0)"
94 |OcHOBBI KacKaJHBIX Tabaul cTuaek (CSS) 23.02-27.02
95 |lpakTH4yeckada pa6oTa no TeMe "O¢opMaAeHHe CTpaHHLLEI 1 23.02-27.02
¢ MOMOLLBK KacKaJHbIX TalAHI cTHAer”
96 |CueHapuu Ha a3bIKke JavaScript 23.02-27.02
97 |CueHapuu Ha a3bIKe JavaScript 02.03 — 06.03




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero |KoHnTpoabHbie|[IpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThl pa6oThl PECYpChl

98 |®opmbl Ha BeB-cTpaHHLEe 02.03 — 06.03

99 |llpakTuyeckas paboTa no TeMe "O6paboTka JaHHbIX GopM" 1 02.03 —06.03

100| PasmenieHne Be6-caliTOB. Ycayra XoCTHHra. 3arpyska 02.03 - 06.03
daiinoB Ha calT

101| KagpupoBaHue, UcripaBaeHHe nepcrneKTHBEL [McTorpaMma., 1 09.03 - 13.03
Koppekuusa ypoBHeH, kKoppekiud nBeta. O6eciBeynBaHue
L BETHBIX U306paXKeHUH

102| BBos n3obpakeHHH € UCNIO/Ib30BAaHUEM Pa3/JUYHbIX 1 0.5 09.03 - 13.03
LUdpoBLIX yCcTpoicTB. [IpakTHYeckas paboTa no TeMe
"O6paboTka unudpoBbix GoTorpaduii”

103|Petyiur. Pa6oTa c o6aactamu. dunpTpsl. [IpakTHueckas 1 0.5 09.03 -13.03
pa6oTa rno TeMe "PeTyiub LH$poBLIX doTorpaduil”

104| MHorocAoliHBIe H300paXKeHUA. TeKcTOBEIE C1oU. Macka 1 09.03 - 13.03
cao4. KaHasbl, CoxpaHeHHe BblAe/leHHoil 061acTH

105|[lpakTUyeckas paborta no TeMe “MHOrocaoiHbIe 1 1 16.03 —20.03
n3o06paxkeHUus"

106|IloaroToBka naaoCcTpanui A5 Bed-caiTos. [IpakTHyeckas 1 0.5 16.03 - 20.03
patoTa rno TeMe "AHHMMHUPOBaHHbIe H300paXkeHHA"

107|BexTopHada rpa¢uka. BekTopusaLusa pacTpoBBIX 1 16.03 —20.03
n306pakeHU

108| [lpakTUyeckas pabora no Teme "BekTopHas rpaduka” 1 1 16.03 - 20.03

109| [IpuHLUIIBI TIOCTPOCHUSA U pelaKTUPOBAHUS TPEXMePHBIX 1 23.03 -27.03
Mogaenei

110| [MpakTH4Yeckasa pa6oTa no TeMe "Co3gaHue NMPOCTHIX 1 1 23.03 -27.03
TpEXMePHBIX MoJieseii”

111|CeTo4Hble MoAeaH. MaTepHaibl 1 23.03 -27.03

112|IpakTUyeckas pabora no TeMe "CeToyHble MoAeNH" 1 1 23.03 -27.03

113|MogenvpoBaHHe HCTOYHUKOB OCBelleHUA. KaMephl 1 06.04 — 10.04

114{MpakTH4Yeckaa pa6oTa o TeMe "PeHAepUHT" 1 1 06.04 - 10.04




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero | KouTponbHble|[IpakTudeckue| 13YICHHA obpasoBaTe/bHble
pa6oThl pa6oThl PECYpChl

115|ApauTHBHBIe TexHOA0THU (3D-ipHHTEpHI) 06.04 — 10.04

116|IlonsaTHe 0 BUPTYaAbHOH peaJbHOCTH H JONOJHEeHHOH 06.04 - 10.04
peasbHOCTH

117|NoeTopeHune Tembl «MogesrpoBaHKe» 1 13.04 - 17.04

118|NoeTopeHune Tembl «MoJenrpoBaHHe» 1 13.04-17.04

119|PeweHune 3agay no Teme «MozeiMpoBaHHue» 1 13.04-17.04

120 NoeTopeHMe Tembl «AJTOPHUTMBI U CTPYKTYPHI JaHHBIX» 1 13.04 - 17.04

121|NoeTopeHune Tembl «AJITOPUTMBI U CTPYKTYPHI JAHHBIX» 1 20.04-24.04

122|Pewenune 3aaay no Teme «AJTOPUTMBI H CTPYKTYPHI 1 20.04 -24.04
JaHHBIX»

123|Pewenue 3aaay no Teme «AJTOPUTMBI H CTPYKTYPHI 1 20.04 -24.04
JaHHBIX»

124|NoeTopeHune Tembl «OcHOBbI 06 BEKTHO-OPUEHTUPOBAHHOTQ 1 20.04 -24.04
NporpaMMUpPOBaHUSA»

125|NoetopeHne Tembl «OcHoBbI 06 BEKTHO-OPHEHTHPOBAHHOTO 1 27.04-01.05
NporpaMMUpOBaHUS»

126|PeweHrune 3aga4 no Teme «OCHOBBI 0ObEKTHO- 1 27.04 - 01.05
OPUEHTUPOBAHHOTO NPOrPaMMMUPOBAHUAY

127|Pewenne 3aaay no teme « OCHOBbI 0O’ LEKTHO- 1 27.04 -01.05
OpPUEHTHPOBAaHHOTO NPOrPaMMHPOBAHHS»

128|NosTopeHune Tembl «Bbasbl AAHHbIX» 1 2704 -01.05

129|NosToperune Tembl «basbl JaHHBIX» 1 11.05-15.05

130I PeweHune 3agay no teme «basbl JaHHbBIX» 1 11.05-15.05

131|NMosTopeHure Tembl «KoMIbloTepHO-MaTeMaTUYeCKOe 1 11.05-15.05
MoJelUpOoBaHue»

132|Pewenune sagay no Teme « KOMIbOTEpHO-MaTeMaTH4YeCKOe 1 11.05-15.05

MoAaeaHpOBaHHE»




Ne TeMma ypoka KoaudecTBo 4yacoB Jata J/eKTpOHHbIe LHPPOBEIE
n/n Bcero |KoHnTpoabHbie|[IpakTudeckue| H3Y9eHHA obpasopare/ibHble
pa6oThl pa6oThl PECYpChl

133|NosTopeHune Tembl «Beb-canTbi» 1 18.05-22.05

134|Pewexne 3aaau no Teme «Beb-canTbin 1 18.05-22.05

135|PeweHune 3aga4 No NPOMAEHHBIM TeMam 1 18.05 -22.05

136/0606weH1e npolaeHHOrO MaTepuana 1 18.05-22.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 36.5




[TPOBEPSAEMBIE HA EI'3 10 UH®OPMATHUKE TPEBOBAHUSA K PE3YVJIBTATAM OCBOEHUS
OCHOBHOMH OBPA30BATEJIBHOU NPOI'PAMMBI CPEJJHEI'O OBHIEI'O OBPA30BAHUS

Kon
NPOBEPsEMOro
TpeOoBaHHS

IIpoBepsiembie Tpe0OBAHHMS K NMPEAMETHBLIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/ibHOH NPOrpaMMbl CpeiHero oouero oopa3zoBaHus

3uams (nonumams,)

1.1

[ToHMMaHUEC OCHOBHBIX TMPHHLIMIIOB VCTPOMCTBA Y (JYHKLIMOHMPOBAHUS COBPEMCHHBIX
CTaLMOHAPHBIX ¥ MOOHIBHBIX KOMITBFOTCPOB, TCHACHLMH DPAa3sBUTHs KOMITBIOTCPHBIX
TCXHOJIOTHH; BIIAICHHUC HABBIKAMU PAOOTHI C ONEPALIMOHHBIMM CUCTEMAMH M OCHOBHBIMU
BUJAMHU TPOTPAMMHOTO OOCCIICUCHUS /Il PCLICHMS VYCOHBIX 3ajay IO BbIOPAHHOM
CTICLIMATU3a LK

1.2

Hammume mpeacraBnenuii 0 6a3oBbIX MPHUHLMIAX OPraHM3aUMH W ()YHKLIMOHHUPOBAHHS
KOMITBFOTCPHBIX CETCH

1.3

[ToHMMaHHEe OCHOBHBIX MPHUHLIMITOB JUCKPETHU3ALIMK PA3IMYHBIX BUA0B HH()OPMALIH

1.4

[Nonumanue 0a30BBIX AIrOPUTMOB OOPabOTKM YUUCIIOBOM M TCKCTOBOW MH(OpMALUH
(3amKMch YMCEN B MO3MLIMOHHOM CHCTEME CHMCICHMS, MACTMMOCTh LETBIX HHCEN;
HAXOK/ICHUC BCEX MPOCTHIX YMCE/T B 3aJaHHOM JHMAIAa3soHe; 06paboTka MHOrOpaspsAHbIX
LICITBIX MMCEJT; AHATM3 CUMBOJIBHBIX CTPOK M APYTHX), ATTOPUTMOB TIOMCKA U COPTHPOBKH

3H8HHC (l)yHKI.[l/lOHaﬂbele BO3MOXKHOCTHU HHCTPYMCHTA/IBHBIX CpCacTB Cpcabl
paspaboTku

1.6

BitaaeHue OCHOBHBIMY CBEACHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYPE, CPEACTBAX CO3AaHHs
¥ paboThI C HUIMH

1.7

[ToHMMAaHUE BOSMOYKHOCTEH M OrPaHUUCHHUM TEXHOIOIMH MCKYCCTBCHHOTO MHTCIUICKTA B
pasIMMHBIX 001aCTAX; HATMYME TIPEACTABICHHWH 00 HMCIONb30BaHUKA HWH()OPMALIMOHHBIX
TCXHOJIOTMH B PAa3IMUHBIX MPO(ECCHOHATBHBIX chepax

1.8

BrnaaeHue TEOpETHHECKMM ammapaToM, MO3BOMAIOIMM OCYIUSCTBIATh MPEACTABICHHUE
3aJaHHOTO HATYPAJIbHOTO 4YHCIA B PAa3IMYHBIX CHCTCMAaX CHUMCICHUS, BBINOIHITh
npeoOpa3oBaHUA JOTMYECKMX BBIDAKCHHM, MCIIONB3YS 3aKOHBI anreOphl JIOTHKH,
OMpEIC/ITE KpaTYalIMi IyTh BO B3BCIICHHOM rpac U KOIUYCCTBO IMYTCU MEIKIY
BCPILIMHAMM OPUCHTHPOBAHHOTO aLMKIIHYECCKOro rpada

Vmemo

2.1

Y MeHHE HCTIONB30BaTh KOMITBEOTCPHO-MATEMATHYCCKUE MOICITH [UT aHATH3a O0BEKTOB U
MPOLIECCOB:  (POPMYTHPOBATh LEIb MOJCIMPOBAHUS, BBIMOIHATh AHATH3 PE3YJIBTATOB,
MOJIYYCHHBIX B X0 MOJACTMPOBAHMS, OLICHUBATH aICKBATHOCTh MOJACITH MOACTHUPYEMOMY
00BEKTY HIIM MPOLIECCY; NMPESACTABIATL PE3yIbTaThl MOICIUPOBAHMS B HAIVILTHOM BUJIE

2.2

VmMeHue kracCHPMLMPOBATh OCHOBHBIC 3aJa4Yd aHATM3a AAHHBIX (TIPOTHO3HMPOBAHWMC,
K1acCU(MKALMS, KIACTCPU3ALIMSL, aHATU3 OTKJIOHCHUM), MIOHMUMATh T0C/ICI0BATCIBHOCTD
PELICHMs 3a1a4 aHATM3a JAaHHBIX: COOp MEPBUYHBIX AAHHBIX, OYMCTKA M OLICHKA Ka4yeCcTBa
JAHHBIX, BBIOOP M (MIH) MOCTPOCHHE MOACITH, MPEOOPAa30BaHKUEe JAHHBIX, BU3YATU3ALIHS
JAHHBIX, UHTCPIPCTALWsI PE3YIbTATOB
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VYmenue onpeaenats MH(POPMALMOHHBIA 00BEM TEKCTOBBIX, IPa()MueCKUX M 3BYKOBBIX
JAHHBIX TPU 33JAHHBIX [MAPAMETPaX JAMUCKPCTHU3ALMMU. Y MCHHE ONPEACIATH CPCIHIOI
CKOPOCTB TMEPEAaYM JaHHBIX, OLICHMBATh M3MEHCHHE BPEMEHH MEPEaayuy Py M3MCHEHUH
UH(OPMALMOHHOTO 00bEMA JAHHBIX M XaPAKTCPUCTUK KaHaIa CBSI3H

24

YMmeHue cTpouTh KOA, 00CCIICYMBAOIMH HAMMEHBIIYIO BO3MOKHYE) CPCIAHION UTHHY
COOOLICHMS MPU U3BCCTHOM YaCTOTC CHMBOJIOB




Kon
NpoBepsieMoro
TpeboBaHMSs

IIposepsiembie TPeGOBAHHS K MPEAMETHBIM PE3yabTATAM OCBOCHHS
OCHOBHOI1 00pa30BATE/ILHOH NPOrPAMMBI CPexHero oomero o6pa3zoBaHus

VYMeHHE HCIIONb30BaTh MNPHM PELICHMM 3aJaY CBOMCTBA TO3HLIMOHHOM 3allMCH YHUCEIL,
aJIrOpUTMBI NMOCTPOCHMS 3AIIUCU YKCIIA B MO3ULIMOHHOM CUCTEME CUMCIICHUS C 3adaHHBIM
OCHOBAHMEM M TIOCTPOCHHMA YMCIA TIO CTPOKE, COACPIKAIICH 3amuch 3TOTO YMCIa B
MO3ULIMOHHOM CHCTEMC CHYMCIICHUSI C 3aJaHHBIM OCHOBAHMCM, YMCHMC BBINOJIHSTH
apu(MeTHICCKHE OTIEPALIMHU B TIO3ULIMOHHBIX CHCTEMaX CHHCIICHHS

2.6

VYMEHHE CTPOMTH IJIOTMYECCKOE BBIPAKCHUC B JUIBIOHKTUBHOM M KOHBIOHKTHBHOM
HOpPManbHbIX (JOpMAX IO 3aJaHHOW TaOMMLE MCTHHHOCTH, WMCCIACA0BaTh 00IacTh
HWCTUHHOCTH BBICKA3bIBAHMs, COJCPKALICTO ICPEMCHHBIC; PEIIATh  HECIOKHBIC
JTOTHYECKHUE YPABHEHHS

2

YMeHME peniath alrOpUTMHUYCCKHC 3aJa4ud, CBSI3AHHBIC C aHaIuW30M rpados (3axauu
MOCTPOCHMS ONTHMATBHOTO TIYTH MEXKAY BEPUIMHAMH rpadya, onpeacneHms KOITHYecTBa
PasIMMHBIX MYTEH MEKAY BEPIIMHAMH OPUCHTUPOBAHHOTO ALMKIMYECKOro rpada)

2.8

VMeHue HCTONB30BaTh ASPEBHsI MPU AHATK3E M TIOCTPOCHUH KOAOB M IS NPEACTABICHUS
apu()METHYCCKUX BBHIPHKCHHMA, TIPH PEIICHHHM 3a1a4 IMOMCKA U COPTHPOBKH, YMECHHE
CTPOUTH JCPEBO MIPHI MO 3aJaHHOMY aIrOPUTMY; paspadaTbiBaTh U OOOCHOBBIBATH
BBIMTPBIIIHYI) CTPATCTHIO MIPHI

29

YnmeHue AHATU3UPOBATE AIIOPHUTMBI  C  HCIIOJIB30BAHUCM TabIULL TPAaCCHPOBKH,
OMpEacIATh 0e3 MCTOIB30BAHMS KOMITBIOTCPA PE3YyIbTaThl BBITIOTHCHHUA HCCIOKHBIX
nporpaMM, BKIHOUYAOMUX LUK/IbI, BCTBJICHHWA W MOANPOrpaMMbl, IIpH 3aJaHHBIX
MUCXOAHBbIX JAHHBIX

2.10

YMeHHE OmpeiensiTh ClIONKHOCTh M3YYacMbIX B Kypce 0asOBBIX —aITOPUTMOB
(cyMMHMpOBaHHE SIEMEHTOB MAaCCHBA, COPTHPOBKA MAacCHBA, MEpPeOOpPHBIC alrOPHUTMBI,
JBOWYHBIM TMOUCK) U MPUBOAUTH MPUMEPBI HECKOIBKUX QITOPUTMOB PA3HOM CII0KHOCTH

JUISL PEILCHUS OJHOU 3aJa4M

2.11

BrageHue yHHMBEpPCATBbHBIM A3BIKOM IPOrpaMMHpPOBaHUs BICOKOro yposhs (Ilackams,
Python, Java, C++, C#), npeacrasicHusiMu 0 0a3OBBIX THIIAX JaHHBIX U CTPYKTYpax
JAHHBIX, YMEHHME MCTOIb30BaTh OCHOBHBIC YIMPABILIOIIME KOHCTPYKLIMHM. VMEHHE
OCYLICCTBILITh AHATM3 MPEIIOKCHHOM IMPOrpaMMBL: OMPEICIATh PE3VIIbTaThl PaboThI
MPOrpaMMBbl TIPH 33 AaHHBIX MCXOJHBIX JAHHBIX, OMPEACIATD, MPH KAKUX MCXOIHBIX AaH-
HBIX BO3MOKHO TOJIYYCHUC YKA3AHHBIX PE3YJIbTAaTOB, BBISBIISATH JAHHbIC, KOTOPBIC MOTYT
MPUBECTH K OWIMOKEe B pabore mporpaMMbl, (JOPMYIHPOBaTH MPEATOKEHMA IO
VIIYYLICHHIO IIPOrPAMMHOTO KO

2.12

YMeHue peanu30BbIBaTh Ha BBIOPAHHOM ISl M3YMCHHS SI3BIKE IMPOTPAMMHPOBAHHS
Boicokoro yposus (Ilackans, Python, Java, C++, C#) tTunossie anropurmsr oopaboTku
YHCCJI, YMUCIIOBBIX IMOCICIOBATCILHOCTCH U MAacCHUBOB, MPCIACTABICHHUC YKCIIA B BUIC
Habopa MPOCTHIX COMHOKHTEICH, HAX0KACHHE MAaKCHMATBHOM (MUHMUMATBHOM) L(pbI
HAaTYpPQIbHOIO YWCJIA, 3arMCAHHOIO B CHCTEMEC CUMCICHMS C  OCHOBAHHUCM,
He npeBbimaommM 10; BerMUCIeHHE 0000MIEHHBIX XaPAKTCPUCTHK IEMEHTOB MacCHBa
WIM  YHMCIOBOM  TOCICIOBATCIBHOCTH  (CYMMBL,  TPOM3BCICHHUS  CPSIHEro
apu(PMETHYECKOrO, MHHHMATBHOIO M  MAKCHMAIbHOTO 3IEMEHTOB, KOIHMYECTBA
3JICMCHTOB, YIOBJICTBOPSIOLIMX 3aJaHHOMY VCIIOBHIO). COPTHPOBKY 2JICMCHTOB MACCHBA,
VMEHHE MUCIIOIB30BaTh B MPOrPaMMax AaHHBIC PA3THMHBIX TUIIOB C YYETOM OrpaHHYCHHMI
Ha AMama30H WX BO3MOJKHBIX 3HAMCHHM, MPUMCHATH TMPU PCINCHHM 3a4a4 CTPYKTYPBI
JAHHBIX (CIUCKM, CJIOBApH, CTCKM, OYCPCIH, CPEBbs), NPUMCHATb CTAHIAPTHBIC
¥ COOCTBEHHBIC TTOAMPOrPaMMBbI 15t 00pabOTKH YHCIOBBIX JAHHBIX M CUMBOJIbHBIX CTPOK;
WCIIO/Ib30BAaTh TPU  paspadOTKE mporpaMM OUOIHOTCKH MOAMPOrpaMM; VMCHHC
WCTIOIB30BATh CPEACTBA OTIAIAKH MPOTPAMM B CPSAC MPOrPAMMHPOBAHHUS




Kon

IIpoBepsiemblie TPeGOBAHHS K MPEIMETHBIM Pe3yIbTATAM OCBOCHHSI

NnpoBepsieMoro % "

EpeGaBAMIT OCHOBHOI1 00pa30BATE/ILHOH NPOrPAMMBI CPexHero oomero o6pa3zoBaHus
YMEHHE UCHONb30BATh JJICKTPOHHBIC TaOMMLBI [JIs aHAIN3a, IPCACTABICHUS U
00paboTku JaHHBIX (BK/IIOYAst BBIOOP OMTHUMAIBHOTO PEILCHMUS, MOAOOP JTUHUK TPCHIA,

s PEIIeHKE 3a1a4 NMPOTHO3MPOBAHMA), YMEHHE MCIIOIB30BaTh TAOMHYHbIC (PEIALMOHHBIC)
0a3bl JAHHBIX U CIIPABOYHBIC CHCTCMBI
VYMeHHE OpraHu30BBIBATH TUYHOC MH()OPMALMOHHOE MPOCTPAHCTBO C MCTIONb30BAHHEM
2.14 PasIUYHBIX CPCACTB LM(POBBIX TCXHOJIOTMM, TMOHUMAHHUEC BO3MOMKHOCTCH LIM()POBBIX
CCPBHCOB rOCYIAPCTBECHHBIX YCIYT, LM()POBBIX 00Pa30BATEIBHBIX CCPBHUCOB

HNEPEYEHD 3JIEMEHTOB COAEPKAHNA, TIPOBEPAEMBIX HA EI'D 10 HH®POPMATHUKE

Kon

IIpoBepsiemblii 2J1eMEHT COAePRAHHUS

Lludposas rpaMoTHOCTB

1.1

OCHOBHBIE TCHACHLIMH Pa3BUTHsI KOMIMBIOTEPHBIX TEXHOIOTHH. [lapannenbHble BHIMHUCACHM.
MHOronpoueccopHsie CUCTEMBI, Pacrpeacné HHBIC BBIMUCIIUTCILHBIC CUCTEMBI M 00paboTKa
BOIBIIMX JAHHBIX

1.2

[TpUHLMITEE IIOCTPOCHUSL ¥ AMAPATHLIC KOMIIOHCHTBI KOMITHEOTCPHBIX ceTel. CeTeBBIC NMPOTOKOIIBL,
Cerp Unurepuet. Aapecauma B cetu Mureprer. [Tpotokonsr crexka TCP/IP. Cucrema aoMeHHBIX
umEH. PasnencHue 1P-ceTu Ha 1MoaCeTH ¢ IMOMONIBIO MACOK I0ICCTCH

1.3

daiinosas cuctema. [Touck B (aiinoBoii cucreme. [puHLINBI pazMeIneHHs U MMEHOBaHHs (DaiioB
B noarospeMeHHOM nmamsity. [labnoHs! a1s ormcanus rpyrm (aitinos

1.4

CKOpocTh mepesavyu JaHHBIX. 3aBMCHMMOCTh BPEMEHHM TEpeaayd OT MH(OPMALMOHHOrO 00BEMa
JAHHBIX U XaPaKTCPUCTHUK KAHAJIA CBSI3U

[Iudporanue ganubx. CruMMeTputHbIe ¥ HecuMMeTpuyHbie wH(peL. [udpsr nmpocToii 3ameHbI.
[udp Lesaps. Hludp Bwxenepa. Anropurv umdposanms RSA

1.6

Koapl, mo3somsromme OOHApY/KMBATHL W MCIPABISITh OWIMOKM, BO3HMKAMOILKME TPH TEpeaade
ganHbIX. Paccrosinme Xommunra. Koauposanue ¢ nosropenuem ouros. Koasr Xommvunra

TeopeTuueckue 0CHOBBI HH(POPMATHKH

2.1

JBouuHOE kOaAMpOBaHHUE. PABHOMEPHBIC M HEPABHOMEPHBIC KOABL JICKOAMPOBAHHE COOOILCHMIA,
3aIMCAHHBIX C TIOMOIUBIO HEpaBHOMEPHBIX KOAOB. YcmoBue Pawno. [loctpoenue omHO3HAYHO
JCKOJUPVEMBIX KOJIOB C MOMOILBIO ACPCBa

2.2

TeopeTuyeckue MOAXOAb K OLICHKE KomuuecTBa MH(popmaimu. Eaunmiel usmMeperns koauuecTsa
un(popmarmu. An)aBUTHBINA MOJAXOJ K OLCHKS KOIMYCCTBA MH(OpMaLmu. 3aKOH aJIUTUBHOCTH
unpopmarmu. Popmyrna Xaprau. Madopmarms u sepostHocTs. ©opmyna lllenHoHa

2.3

Cuctembl cuncneHwsi. Pa3BépHyTas 3amuch LETBIX M APOOHBIX YMCET B MO3HLIMOHHOW CHCTEME
cumcieHus. CBOMCTBA TMO3MUMOHHOM 3aNMCH YMCIA: KOAWYECTBO LM(p B 3arMCH, MPUSHAK
JCTUMOCTH YHCTa HA OCHOBAHME CHCTEMbI CUMCICHHMS. ANrOpUTM TMEpeBoa Lenoro yucia us P-
WYHOM CHCTCMBI CUMCIICHUSI B JCCATHYHYIO. AJIFOPUTM IEpPeBOAa KOHCYHOM P-wuHo apobu B
JCCATHMHYIO. ATOPUTM TEPEBOAA LIETOTO YMCIA U3 ACCATHMHOM CHCTEMbI CHHUCICHIMS B P-1aHyt0.
[lepeBoa KOHEUHOM AeCATHYHOU ApoOu B P-munyio. JIBouduHas, BOCBMCPHYHASA U IICCTHAILIATS-
PHYHASI CHCTEMbI CUMCICHHMA, CBA3b MEIKAY HUMU. APU(DMETHUESCKUE ONCPALMH B TIO3HULIMOHHBIX
CHUCTEMAaX CUUCJICHUS

24

Tpowmax YPaBHOBCHICHHAsI CUCTCMaA CUMCJ/ICHUSL. I[BOP[‘!HO-;IICCS!TPI‘IH&SI CUucTCMa CHUC/ICHUA

Koauposanue texctoB. Koguposka ASCII. OanoOaiithbie xomupoBku. Cranmapr UNICODE.
Koamposka UTF-8. Onpegenenue nupopMaumoOHHOTO 00bEMa TEKCTOBBIX COOOIECHIMI
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Koauposanue wmsobpakenmit. Ouenka wr(popMaLmoHHOrO 00béMa rpa)MuECKUX AAHHBIX TIPH
3aJaHHBIX Pa3pEIICHUM M IIyOMHEe KoaupoBaHusa useTa. L[seTtoBrie Mmoaenu. Koamporanue 3Byka.
OueHka UHPOPMALMOHHOTO 0OBEMA 3BYKOBBIX JAHHBIX MPU 3aJAHHBIX YaCTOTE JUCKPCTU3ALIMHU U
PaspsIAHOCTH KOIMPOBAHMS

27

AnreOpa noruku. [Tonstue BeickasbiBaHus. BrickaseiBatenbHbie opmbl (npeaukarst). KanTops
CYILECTBOBAHMS M BCEOOLIHOCTH.

Jloruueckue onepaumu. Tabmuwpsr uctuaHOCTH, Jloruucckue BoipaskeHust. JIOrHYeCKUe TOKACCTBA.
Jlormueckue onepanyu U OTICPALIMK Ha MHOKECTBAMH.

3aKkoHs! areOphl TIOTMKH. DKBUBAICHTHBIC NIPEOOPA30BAHUA TOTHUYCCKUX BhIPAKCHUM. Jlornueckue
YPaBHEHMSI M CUCTEMbI Y PABHCHUH.

Jlormueckue (yHKUMM. 3aBMCHMOCTH KOIMYMECTBA BO3MOMKHBIX JIOTHYECKHMX (DVHKUMH OT
KOJTMYECTBA apPTyMCHTOB.

Kanonmueckue (hopmbl TOTMMECKHX BBIPAKEHHH

2.8

COBEPLICHHBIC JU3BIOHKTUBHBIC KOHBIOHKTMBHBIC HOPMAIbHBIC (DOPMBL, QJITOPUTMBI  HMX
MOCTPOCHHUSI 0 TabIMLE HCTHHHOCTH

29

Jloruueckue snemMeHTsI B coctase kommbtotepa. Tpurrep. Cymmarop. MHOTropaspsaHbii CyMMaTop.
l'locmoem«le CXCM Ha JOTHYCCKHMX 3JICMCHTAX TI0 3aJaHHOMY JTOTHUYCCKOMY BBIPDAKCHHUIO. 3armch
JIOIHYICCKOI'0 BBIPAKCHUA 10 JIOI HYCCKOM CXEME

2.10

Moaenu u mozenuposanue. llenn momenupoBaHmsa. AAECKBaTHOCTh MOACTH MOACTHPYCMOMY
00BCKTY WM Mporccey. QopManu3aLus MPUKIaJHBIX 3a1a4.

[peacraBncHue pe3yIbTATOB MOJCTHUPOBAHWS B BUAC, VAOOHOM ISl BOCIIPUSTHS YCIIOBCKOM.
['padmueckoe npeacTaBaeHue JaHHBIX (CXeMbl, TabmuLbL, rpaduxm).

2.11

[peacTaBicHUE LEIBIX YKMCET B MAMATH KOMIBIOTEPA. OrpaHMYCHHOCTH JUAria3oHa YWCE MMpU
OTPAHMYEHHM KOIMMECTBA paspsaos. [lepenonteHue paspsaHoi ceTki. be33HakoBbIe W 3HAKOBBIC
JAHHBIC, 3HAKOBBIN OUT. J[BOUYHBIM JOTIOTHUTEILHBIN KO/ OTPULATC/IBHBIX YHCET.

[ToGuroBbie noruueckue omepaumu. Jlormdyeckui, apUPMETHYCCKHH M LIMKIMYCCKHH CABUIH.
[IIudposanue ¢ MOMOILBIO MOOUTOBOM orneparmu «uckmouaomee UJIH»

2,12

[IpeacTaBnenye BEMIECTBEHHBIX YHCET B TTAMSTH KOMITBIOTEPA. 3HAYALIAs YaCTh M MOPSAOK YMCIIA.
JuanasoH 3HAuUCHUU BELICCTBCHHBIX uucen. [IpoOrneMbl XpaHCHMs BCIICCTBCHHBIX YHCEI,
CBA3aHHBIC C OTPAHMYCHHMEM KOIIMMECTBA Paspsa0B. BhIMOTHEHHE omeparyii ¢ BEIIECTBEHHBIMHU
YKMCIAMH, HAKOTUICHHE OIIMOOK TPH BHIMHCICHUSX

2.13

['padur. OcHoBHbIe OHsATHA. Buasr rpados. Omucanue rpadoB ¢ MOMOIIBIO MAaTPHUL, CMEKHOCTH,
BECOBBIX MATPHLI, CIIMCKOB CMEKHOCTH. PeleHre anropuTMUHMEeCKHX 3a1a4, CBA3AHHBIX C aHATM30M
rpaoB (MOCTPOCHHUE OINTUMAJILHOTO IYTH MCKAY BEpLIMHAMU rpada, ONpeIcICHUE KOIUYCCTBA
PasIMYHBIX TIYTEH MEKAY BEPUIMHAMU OPHEHTHPOBAHHOTO ALMKIMYECKOro rpada)

2.14

Hepesbsi. Bunaproe aepeso. [epesbst mowcka. CrniocoOsr o6xoma aepesa. [lIpeacrasicHue
apu(METHYECKMX BBIPAKCHUM B BUAC AepeBa. McnonbsoBanue rpad)oB ¥ ACPEBHEB MPH OTMMCAHHH
0OBCKTOB U MPOLICCCOB OKPYIKAOIMICTO MHUPA

JuckpeTHeie Wrpel ABYX MrpokoB ¢ moaHoM wuH(popmammei. [loctpoenue aepeBa miepebopa
BAPUAHTOB, OMUCAHUC CTPATCTHM Wrpbl B TaOIMYHON (JopMe. BBIMrpHINIHBIC W MPOUTPHILHBIC
NO3ULMH. BhIMrpeiiiHeie cTpateriu

Cpencrsa UCKYCCTBCHHOIO MHTEIUICKTA. M acHTH(MKALMS U OUCK M300PaKCHHM, PacIio3HABAHHC
JIALL Hcnons3oBanme MCTOA0B HMCKYCCTBCHHOIO MHTCIJIICKTA B 06}"-!310[1.[1&\' CHUCTCMaXx.
Wcrnonb30BaHME METOJOB HCKYCCTBGHHOIO HHTEICKTa B poboToTexHMke. MHTepHeT Bemicil
HeitpoHHble cetu

AJIrOpUTMBI U NPOTPAMMUPOBAHHC

Gopmanuzarpst mowsTHs anropurMma. Mammvaa ThroprHra Kak yHMBEPCaTbHas MOACTb BEIYHCIICHUH

OueHKa CIOXKHOCTH BHIYMCIICHHH, Bpemst paboTsl U 00BbEM HCTIONTB3YEMOM MAMSTH, UX 3aBUCUMOCTD
OT pa3Mepa UCXOAHBIX JaHHBIX. OLCHKAa aCHMITOTHYCCKOM CITO/KHOCTH alrOPUTMOB. ATOPHUTMBI
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MOJTMHOMUAIILHOU  cr1oskHOCTH. [lepebopHubie anropurmbl. Ilpumeps! pasnuuHBIX aTrOPUTMOB
PELICHHUS OHOM 331a4H, KOTOPIC UMEIOT PA3THYHYIO CII0JKHOCTh

33

OnpeaencHue BO3MOMKHBIX — PE3yJIbTATOB  PabOThl MPOCTCHMINMX —AITOPUTMOB  YIIPABICHUS
HCTIOTHUTEISIMM U BBIMHCTUTCIIBHBIX anropuTMoB. OmnpeaeeHue HCXOAHBIX AaHHBIX, TIPYU KOTOPBIX
AJICOPUTM MOKCT JaTh TPEOYSMbIH Pe3yIbTarT

34

AnropurMbl 00padOTKM HATYPAIbHBIX YHCE, 3aTMCAHHBIX B TIO3HULIMOHHBIX CHCTEMAX CUMCICHHA:
pasOMCHHE 3aIMCH YUCIAa HA OTACABHBIC LM(PBI, HAXOXKICHHUEC CYMMbI M IMPOU3BEACHUs LU(p,
HAXOKICHUC MAKCUMAITbHOU (MUHUMATTBHOM) LIU(PBL.

[IpeacraBnenue ykcna B BUAe Habopa MPOCTHIX COMHOKHUTENCH. AITOPUTM OBICTPOTO BO3BEACHUS
B cTereHb, [TOMCK MPOCTBIX YUCE!T B 3aJaHHOM JHMATNA30HE C MOMOLIBIO AJITOPUTMA «PELICTO Jparo-

cenar

MHoropaspsiiHbIC LEIBIC YUCIIA, 3a1a4UH JUTUHHOM apU()METUKH

S3eix nporpammuposanust ([Tackans, Python, Java, C++. C#). Tursl 1aHHBIX: LETOYUCIICHHBIC,
BCILECTBEHHBIC, CUMBOJbHBIC, noruyucckue. Bersnenmsa. Cnoskubie yenoBmst. Lukmbr ¢ vemoBuem.
LIMKITBI 1O MIEPEMEHHOM.

ObpaboTka gaHHBIX, Xpamsammxcs B (paunax. TexcroBeie u asowunbie (pavinbl PainoBbie
nepemMeHHsIc ((paitossie ykasarenu). Yrenue us (aivia. 3arnuce B (haitn.

Pas0uennue 3amaum Ha noazazayn. [loamporpamms (mpoueaypsi U (hyHKLIHK).

Wcroib30BaHKE CTAHAAPTHOM OHOIMOTCKH SI3bIKA MPOrPAMMUPOBAHUS

3.7

Pexypcwmst. PexypcuBHbie MPOLIEAYPhI u (pyHKLIM. Wcnons3oBanue CTEeKa
JUTSI OPTAaHM3ALIMH PEKYPCHBHBIX BHI30BOB

YucneHusie METOAbI. TOYHOE U MPUOTMKEHHOE PEIICHUSI 3312491, UNCIICHHOS PCIICHUC VPaBHCHUI
¢ moMOIIBK Toadopa mapameTpa. YucneHHbIe METOABI PELICHMs VpaBHEHMM: MeToa mepebopa,
METOJ TIOJIOBUHHOTO JCICHUs. [IpUOMMKEHHOC BBIMMCIICHHE [UIMH KPUBBIX. BBIYUCICHUC
MIomAaAeH (PUryp ¢ MOMOLIBIO YHUCICHHBIX METOAOB (METOX MPAMOYTOIBHHKOB, METOI TPATICLIH ).
[Mouck Makcumyma (MHUHUMYMA) (DVHKIMM OTHOM NEPESMCHHON METOIOM TMOJIOBUHHOIO JCICHUSI

39

O6paboTka CHMBOIBHBIX AAaHHBIX. BCTpOoeHHBIE ()YHKUMM S3bIKa TMPOrPAMMHMPOBAHMSA TS
00pabOTKH CHMBO/IBHBIX CTPOK. ATrOPUTMBI 00PabOTKM CHMBOJIBHBIX CTPOK: MOACUET KOIMMECTBA
TOSIBIICHMM CMMBOIIA B CTPOKE, pa3sOMEeHHe CTPOKM Ha COBa IO MPOOEIbHBIM CHMBOIIAM, TIOMCK
MOJCTPOKY BHYTPH JaHHOM CTPOKHM, 3aMCHA HAMJICHHOM MOACTPOKH Ha APYryi0 CTPoky. ['eHeparms
BCCX CTOB B  HEKOTOPOM  am(haBuTe, YIOBICTBOPSIOMIMX  3aJAaHHBIM  OTPAHHUYCHHSIM.
ITpeobpazoBanue yncia B CAMBOJIBHYIO CTPOKY M 0OpPaTHO

3.10

MaccuBsl ¥ IOCICA0OBATEIBHOCTH YUCE!l. Brruncienne 0000MmMEHHBIX XapaKTCPUCTHK AIICMCHTOB
MacCMBa  WIM  YHCIOBOW  TOCIEAOBATCIBHOCTH  (CYMMBI,  TMPOM3BEACHMs,  CPEIHEro
apU(METUICCKOr0, MHHHUMAIBHOIO M MAaKCHMAJIBLHOIO JJIEMCHTOB, KOJMYCCTBA 3JICMCHTOB,
VAOBIETBOPAIOIIMX 3aIaHHOMY YCIOBHIO). JIMHEHHBIM MOMCK 3aXaHHOTO 3HAYEHMSA B MACCHBE.
Astropurmel pabOTBI ¢ 3IEMCHTAMM MacCHBa C OJHOKPATHBIM IMPOCMOTpOoM Maccusa. CopTuposka
OOHOMEpPHOro MmaccuBa. [lpocTeie METOABI COPTHPOBKHM (METOA My3bIPbKA, METOA BBIOOpA,
coprupoBka BcraBkamu). CoprTupoBka ciausHueM, DBbicTpas copTupoBka MaccuBa (aIroputm
QuickSort). JIBoMUHBIH MOKUCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JIByMEpHBIC MacCUBBI (MaTpuULpbl). Anropurmsl 00paboOTKH ABYMEPHBIX MAaCCHBOB: 3ariQIHCHUC
JBYMEPHOTO YUCJIOBOIO MAaCCUBA IO 3aJaHHBIM TIPABMIIaM, MIOMCK 3JICMCHTA B IBYMEPHOM MacCHBC,
BBIYMCIICHHEC MakCuMyMa (MMHMMYMA) W CYMMBI 3JIEMEHTOB ABYMEPHOTO MAacCHBA, MEPECTAHOBKA
CTPOK

Y CTONOLIOB ABYMEPHOTO MacCHBa

3.12

CnoBapu (accouuaruBHbIC MaccuBbl, oToOpaseHwms). Xom-radmuusl. [locTpocHue andasurHo-
JACTOTHOTO CIOBAaPsI A5l 3aJaHHOTO TCKCTA
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Crexkn. AHanu3 TIPaBWIBHOCTH CKOOOYHOrO BHIp@KCHWsA. Brrumcnenue apudMeTHHIECKOro
BBIPAKCHMSL, 3AIIMCAHHOTO B MOCTPUKCHOM (hopme.
Ouepeau. Mcnonb3oBanue ouepeau Aisi BDEMCHHOTO XPAHCHUS JAHHBIX

3.14

Anropurmbl Ha rpadax. [TocTpoeHHe MHHMMATBHOTO OCTOBHOTO ACPEBA B3BEIICHHOTO CBS3HOTO
HeopueHTHpoBanHoro  rpada.  KomwuecTBO  pasnuMuHBIX  MyTeM  MEKAY — BCPIIMHAMM
OPHMEHTHPOBAHHOTO aLMKIM4eCKoro rpada. Anropurm JleHKcTpbl

Hepesbs. Peanusaipst qepeBa ¢ MOMOLIBIO CCBUTOYHBIX CTPYKTYP. JABOUUHbIC (OMHAPHBIC) ACPCBHSL.
[TocTpoeHue aepeBa Wi 3aZAHHOTO APU(PMETHUECCKOTO BHIPAKCHHA. PEKypCHBHBIC alropHTMBbI
obxoxa aepesa. Mcronb3oBanue cteka ¥ ouepeu it 00xoaa JepeBa

3.16

JMHaMHUECKOE MPOrpaMMHPOBAHKE KAK METOJ PEIUCHHMS 3a4a4 ¢ COXPAHEHHUEM TPOMEIKYTOMHBIX
PE3Y/IBTATOB. 3aa4Yy, PSUIACMBIC C MOMOIILIO THHAMUYCCKOTO IMPOrPaMMUPOBAHUS: BIYHCICHHUC
PEKYPCHMBHBIX (DYHKLIMH, TOACUET KOTHMUYECTBA BADMUAHTOB, 331a4H OTITHMM3ALIAH

3.17

[Mousitue 00 0OBEKTHO-OPUCHTHPOBAHHOM IporpaMmuposanuy. O6bekThl U K1accsl. CBocTBa U
MeTOasl 00BeKkTOB. OOBEKTHO-OPMEHTHPOBAHHBINM aHanu3. PaspaboTka mporpamMMm Ha OCHOBE
00BEKTHO-0OPMEHTHPOBAHHOTO MOAX0Aa. MHKanCyasiuwsi, Hacie 10BaHKue, MOTMMOP(H3M

MudopmarmoHHbIC TEXHOIOTHH

4.1

Anamus gansbiX. OCHOBHBIC 3aJaYM aHaIW3a JaHHBIX. IPOTHOZHPOBAHMC, KiacCHuKaLws,
KITacTEepM3aLMs, aHaTM3 OTKIOHEHMH. [locnenoBaTenbHOCTD PeICHMs 3a1a4 aHATM3a JaHHbBIX: cO0p
NEPBUYHBIX TaHHBIX, OYMCTKA U OLICHKA KAYECTBA JAHHBIX, BHIOOP U (WIIM) MOCTPOCHUE MOJCITH,
npeoOpasoBaHKe JAHHBIX, BU3YAIM3aLMA TaHHBIX, MHTEPNpETaLms pe3ynbtatoB. [Iporpammubie
cpeactea u MurtepHer-cepBuchl wisi 00padOTKKM M MPEACTABICHHWS AAaHHBIX. Doibiume gaHHBIE.
MamuHHOe 00yucHHE

4.2

AHanu3 JaHHBIX C TOMOIULIO 3JICKTPOHHBIX TaOnui BBMUCICHHE CYMMBL, CPCIHErO
apu(MeTHuecKoro, HauOompmero (HAMMEHBILET0) 3HAYCHMWs  AMAnasoHa.  BblMUCICHHE
KOd(D(pHMLIMEHTAa KOPPESILMM ABYX PsIOB AaHHbIX. [locTpocHMe cTonOuaTsIX, JTMHCHYATHIX
v kpyroseix guarpamm. [Toctpoenue rpaduxos (yukumit. [Toadop nuHum TpeHa, penicHue 3a5a4
MPOTHO3ZMPOBaHMsL. PelieHre 3a1a4 ONTHMHU3ALIMHK C TIOMOILBIO 3TEKTPOHHBIX TaOIHLL

4.3

JuckpeTuzaumss TNpd  MATCMAaTHYCCKOM  MOJCITUPOBAHMM  HCMPEPHIBHBIX  IPOLICCCOB.
Moaenuporanue aswxeHus. MoaenupoBaHme OMOIOrMYECKMX CUCTeM. MaTeMaTHIeCKUe MOJCITH
B OKOHOMHKE. BpruucourTensHble 3KCriepuMmeHTHl ¢ moaensamu. (OOpaboTka pesynbTaToB
skcniepuMenTa. Meroa HauMeHbMX KBaapaToB. OLCHKA YKCIOBBIX MAPAMETPOB MOICTUPYCMBIX
00BEKTOB M NMPOLIECCOB. BOCCTaHOBIEHKE 3aBUCHMOCTEH O PE3VILTATAM DKCTICPUMEHTA

44

BepositHoctabie mogenu. Meroast Monre-Kapmo. Ummraimionnoe mozenuposanue. CucTems
MAacCOBOTO OOC/IYKUBAHUS

=
h

Tabnuunbie (pensimonHbie) 0a3bl JaHHBIX. Tabnuua — NpeacTaBIeHHE CBEACHHH 00 O XHOTHITHBIX
obwekrax. [lone, 3ammcs. Knrou Tabmuwuer. Paborta ¢ rotoBoii 6a3oi maHHBIX. 3amonHeHue Oasbl
naHHbIX. [Touck, copTupoBKa U (DWIBTPALMs JAHHBIX. 3arPOChl HA BHIOOPKY JAHHBIX. 3arpochl C
napaMeTpamMu. Beruucisiemble nosst B 3anpocas.

Muororadnuussic 6a3bl JaHHBIX. THITBI CBA3CH Mk Iy Tabnuuamu. Bremnuii ko, Llenocraocts
6asbl JaHHBIX. 3apPOCH! K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBeiii  mpoueccop. Cpeactsa mowcka M aBTO3aMCHBI B TCKCTOBOM  IMPOLIECCOPE.
CTpyKTYpUpOBaHHBIC TEKCTOBBIC AOKYMEHTHL CHocku, ormasnenwe. [IpaBuna wLmTHUpOBaHMs
MCTOYHHKOB M 0(hopMICHHMs OHOAMOTrpadUICCKHX CCITIOK
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* Hndopmaruka (B 2 wuactsax), 10 kmace/ ITomskos KIO., Epemun E.A., Obwmectso ¢
orpanuueHHoi otBercrBeHHOCThI0O «BMHOM. JlaGopaTtopusi 3HaHuUi»; AKLMOHEpHOE OOIECTBO
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METOJUYECKHUE MATEPHAJIbI VIS YUUTEJIA

o Uudopmaruka 10-11. CoopHuk 3a1au u ynpakseHuid. basossiii u yrityOnennsiii yposuu, [1asiosa E.C.
e Undopmaruka. COopHuk 3a1a4 o Mocuposanmio. bazossiit v yriyOneHuHs yposHu, 10-11 xmaccsy,

Maxaposa H.B. / Hunosa IO.H. / Turosa FO.®. / [Ilarmpo K.B.
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HUHTEPHET

e Enunas xonnexkuus nuudposbix odpazosatenbHbIX pecypcos http://school-collection edu.ru
e Cpam 'MA/ PEIY EI'D https://oge sdamgia.ru/

e Caiit Koncrantuna IMosnsikosa https://kpolvakov.spb.ru/
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