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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no nHpopMaTuke (yriryoJEHHbIN ypOBEHb) HAa YPOBHE CPETHETO OOILIErO
o0Opa3oBaHusi pa3paboTaHa Ha OCHOBE TPeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM IPOrpaMMBbI CPeAHETO 0011IeT0 00pa3oBaHus, npeacTaBieHHbIX B DI'OC
COO, a Taxxe penepaibHOi pabodeil mporpaMMbl BOCITUTAHUSI.

[Iporpamma mo mHpopmaTHKe NaéT MpeAcTaBiICHHE O LEsAX, oOuliell crpaTeruu
0o0y4eHHsI, BOCIIMUTAHUS U Pa3BUTHUA OOYyYaIOIIMXCS CPEACTBAMHM Y4yeOHOro mpeaMera
«MHdpopmaTuka» Ha yriayOIEHHOM ypOBHE, YCTaHABIMBAET 00s3aTENIbHOE MPEIMETHOE
coJiep KaHMe, MPEeAyCMaTpUBAET €ro CTPYKTYPUPOBAHME IO pa3felaM M TeMaM Kypca,
OTpeJieNiIeT paclpeesieHne ero Mo kiaccam (rogam u3y4yeHus), Ha€T MpUMEpHOE
pacnpeeneHle y4eOHbIX 4acoB M0 TEMAaTUYECKUM pa3zieliaM Kypca U PEKOMEHAYEMYIO
(MpUMEpHYI0) TOCIEIOBATEIBHOCTh WX M3YyYEHHUS C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK Y4eOHOTrO IMpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH
00yJaroIUXCH.

[Iporpamma 1o uH}OpMaTHKE OIpenenseT KOJIUYECTBEHHBIE U KadeCTBEHHbBIC
XapaKTEepUCTUKHU yu4eOHOro Marepuayia Jjisi KaXJoro roja M3y4yeHus, B TOM 4YHCIIE AN
COJIepP>KaTEeTbHOTO HAMOJIHEHUSI Pa3HOTO BUAA KOHTPOJIS (IPOMEXKYTOYHOM aTTecTaluu
00y4YarINXCsl, BCEPOCCHICKUX MPOBEPOUHBIX pabOT, TOCYJapCTBEHHOW MTOTOBOM
arrecrauuu). Ilporpamma no wuHGOpMaTHUKE SABISAETCA OCHOBOM [JIsi COCTaBJICHUS
aBTOPCKUX YYEOHBIX NpOrpaMM H Y4eOHUKOB, IOYPOYHOTO IUIAHUPOBAHMS Kypca
YUUTEIIEM.

HNudopmaruka B cpeHeM o01ieM 00pa3oBaHUH OTPAKAET:

CYITHOCTh HH(POPMATUKH KaK HAYIHOHN TUCIUILIMHBI, H3YyJarollel 3aKOHOMEPHOCTH
NPOTEKaHMsI ¥ BO3MOXHOCTH aBTOMATU3aIlMU HH()OPMAITMOHHBIX MPOIIECCOB B PA3TMIHBIX
cUcTeMax;

OCHOBHBIE 00J1aCTH NMPUMEHEHUsI UHPOPMATHUKH, MPEXkIe BCEro MHPOPMalMOHHbIE
TEXHOJIOTUH, YIIPABIECHUE U COLUAIBHYIO chepy;

MEXTUCIUTLTUHAPHBINA XapakTep HHHOPMATHKU 1 MHPOPMAIIMOHHOHN NeSTEITFHOCTH.

Kypc undopmaTuku pams ypoBHsS cpemHero ooOmiero oOpa3oBaHUs —SIBISIETCS
3aBEpINAIOLIMM 3TalliOM HEMpPEephIBHOM MOJArOTOBKM OOydarommxcs B objacTtu
UHPOPMATHKH W HH(POPMANMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA, ONMUpaeTCs Ha
cojiep)KaHue Kypca HMH()OPMATHKH YpPOBHS OCHOBHOrO 00Imero oOpa3oBaHUS W OIBIT
TIOCTOSTHHOTO TPUMEHEHUs HWH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, HaéT
TEOPETUIECKOE OCMBICIICHHE, MHTEPIIPETAINIO U 0000IIEHNE 3TOTO OTBITA.

PesynbraThl yriyOiieHHOTO ypOBHS U3ydeHus yueOHoro npeamera "Muadopmarnka
OpPUEHTHPOBAHEI Ha MIOJTyYCHHE KOMITETEHTHOCTE! TUISE noclneayooen
npodeccHoHaIbHOM AesTensHocTH. OHM BKIIIOYAIOT B ce0sI:

OBIIQJICHUE KIIOUEBBIMH TIOHATHSMH UM 3aKOHOMEPHOCTSIMH, paclo3HaBaHUE
COOTBETCTBYIOIIMX MM MPHU3HAKOB W B3aUMOCBS3€H, CIOCOOHOCTH JE€MOHCTPUPOBATH
pa3IMyYHbIC TIOXOABI K U3YUCHUIO SIBJICHUN;

YMEHHE peliaTh TUIIOBbIE MPAKTUYECKUE U TEOPETUUECKUE 3a/Ja41, XapaKTePHbIE IS
UCTIOJIH30BAHNS METOJIOB U MHCTPYMEHTApUs JAaHHOTO Y4eOHOTO MpeMeTa;

HaJIM4Yue TMPEACTABICHUH O JaHHOM y4eOHOM MpeAMeTe KaK LEIOCTHOM Teopuu
(COBOKYITHOCTHU TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMH 00JIaCTSIMU 3HAHUH.



B pamkax yrayOGnéHHOro ypoBHsS H3y4eHHs HH(POPMATHKU OOeCreuynBaeTcs
LleJICHANPaBICHHAss MOArOTOBKAa OO0yYarolMXcsl K MPOJO/DKEHHI0 00pa3oBaHHsS B
opraHu3anusax npodeccuoHanbHOro 00pa3zoBaHus M0 CIIEHUATBHOCTAM, HETIOCPEICTBEHHO
CBS3aHHBIM C LHU(POBBIMU TEXHOJIOTHUSMHU, TaKUM KaK IporpaMMHas HHXKEHepus,
uH(pOpMaLMOHHAs 0€3011aCHOCTh, UH(POPMAITMOHHBIE CUCTEMBI M TEXHOJIOTUH, MOOUIIbHBIE
CUCTEMBI U CEeTH, OOJbIINE JJaHHBIE U MAIIMHHOE 00y4eHUE, IPOMBIIIJICHHBII HHTEPHET
BEIlIeH, NCKYCCTBEHHBIN MHTEIEKT, TEXHOJIOIMH OECIIpOBOJHOM CBSI3U, pOOOTOTEXHUKA,
KBAaHTOBBIE TEXHOJIOTMH, CUCTEMBI PAaCIPENEIEHHOTO peecTpa, TEXHOJIOIMU BUPTYalIbHON
Y JIOTIOJIHEHHOM PeajbHOCTEMN.

OcHoBHas 1enb u3yuyeHus: yueOHoro npeamera «MHpopMaTtuka» Ha yriayOnéHHOM
ypOBHE cpeaHero oOuiero oOpa3oBaHHs — oOecnedyeHue AajbHEeHIIero pasBUTHS
MH(OPMALIMOHHBIX KOMIETEHIIMI 00yYaronerocsi, €ero roTOBHOCTH K JKU3HH B yCIIOBUSX
pa3BHUBarOIIerocss MH(OPMAIIMOHHOTO OOIIECTBa M BO3PACTAIOIIECH KOHKYPEHLMH Ha
peiHKEe Tpyda. B cBszu ¢ stum u3yuenue uHdopmaruku B 10—-11 kiaccax AOIKHO
00ecreunTs:

c(OPMHUPOBAHHOCTh  MHMPOBO33PEHHUS, OCHOBAHHOTO Ha TIOHUMAaHUM  POJIH
MH(OPMATUKH, THPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B COBPEMEHHOM
00I11IeCTBE;

c(OpMHUPOBAHHOCTH OCHOB JIOTHYECKOT'0 U aJITOPUTMUYECKOTO MBIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHUI paznuyarh (PaKThl U OLIEHKH, CPAaBHUBATH OLICHOYHbBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHUBAHMS U CBSI3b KPUTEPUEB C ONPEICIEHHON
CUCTEMOM LIEHHOCTEM, MPOBEPATH HAa JOCTOBEPHOCTh U 0000111aTh NH(OPMALIHIO;

c(hOpMUPOBAHHOCTH MPEJCTABICHUI O BIUSIHUU WH(POPMAIIMOHHBIX TEXHOJOTUI Ha
KU3Hb 4YelloBeKa B  O0IIecTBe, MOHMMaHHE COLUAIBHOIO, HSKOHOMHYECKOIO,
MOJINTUYECKOTO,  KYJBTYPHOTO, IOPUAUYECKOrO, IPUPOJHOr0, SPrOHOMHYECKOIO,
MEIULUHCKOTO U (PU3HOIOTUYECKOTO KOHTEKCTOB HH(OPMAITMOHHBIX TEXHOJIOTHIA;

NPUHITHE TPABOBBIX M ATHUYECKUX aCMEKTOB HH(OPMAILMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBCHHOCTH JIIOJEH, BOBJIEYEHHBIX B CO3JAaHUE M HCIIOJIb30BaHUE
MH(OPMALIMOHHBIX CUCTEM, paCIPOCTPaHEHHE UH(POpMAIUY;

CO37IaHKME YCJOBHH IS pa3BUTHS HABBIKOB Y4eOHOH, NPOEKTHOH, Hay4dHO-
UCCIIEZIOBATEIbCKOM U TBOPYECKOM JIE€ATENBHOCTH, MOTHBAIMM OOYyYarolIUXcs K
CaMOPa3BUTHIO.

B comepxanun yuebHOro mnpenmera «MH@opmaTuka» BBIIEISIOTCS YETHIPE
TEMAaTHYECKUX pa3zeia.

Pazgen «lludgpoBass rpamMOTHOCTB»  IOCBAIIEH  BONPOCAM  YCTPOWCTBA
KOMITBIOTEPOB M JPYTHX 3JIEMEHTOB IU(PPOBOr0 OKPYKEHHS, BKIHOYAsT KOMIbIOTEPHbIE
CETH, UCIOJb30BAHUIO CPEJCTB OINEpPAMOHHOW cHCTeMbl, pabote B ceTtu WHTepHeT u
UCTIOJIH30BAHUIO HHTEPHET-CEPBUCOB, NH(OPMAITMOHHON O€301MaCHOCTH.

Pa3znen «Teopernyeckune 0CHOBBI HH(POPMATHKU» BKIIIOYAET B c€0s1 MOHATHUIHBIN
anmapar ~ MH(QOPMATHUKH,  BOIPOCHl  KOAWUPOBAaHUS  WHGPOPMAIMH,  H3MEPEHUS
UH(OPMALIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI alreOphl JIOTUKM U KOMIIBIOTEPHOTO
MOJCIIMPOBAHMSL.

Pasnen «AJdroputMbl M NpOrpaMMHMpPOBAaHHE» HaIpaBlI€H Ha pa3BUTHE
AITOPUTMUYECKOTO MBIILIEHUS, Pa3pabOTKy aJrOPUTMOB M OLIEHKY HX CIOXHOCTH,
¢dopMHUpoBaHHE HABBIKOB peAJM3allMyd IPOrpaMM Ha S3bIKaxX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.



Paznen «MH(popManMOHHbIE TEXHOJOIMHM» IOCBAIIEH BONPOCAM IPUMEHEHUS
UH(OPMALIMOHHBIX TEXHOJIOTHM, pealM30BaHHBIX B MNPUKIAAHBIX MPOTPAMMHBIX
OpOAYKTaX W HWHTEPHET-CEpBUCAX, B TOM UYHCIE B 3aJayax aHalIu3a JIaHHBIX,
HCIIOJIb30BaHMIO 0a3 TaHHBIX U AJIEKTPOHHBIX TAOIUI AJIsl PEelIeHUs TPUKIIAAHbBIX 3a/1a4.

B nmpuBenénHom panee conepxkanuu ydeOHoro mnpeamera «WHdopmaTikay
KYPCHUBOM BBIJICJICHBI JIOTOJIHUTENbHBIE TEMBbl, KOTOpbIE HE BXOJAT B 00SA3aTEIbHYIO
nporpaMMmy OOydYeHHUs, HO MOTYT OBITb NPENJIOKEHBI ISl H3Y4YEHHUS OTACIIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM 00YUYarOIINMCH.

YriyOonéHuuelii  ypoBeHb  M3y4eHHUS  WHOOPMATHKU  pEKOMEHIyeTcs s
TE€XHOJOTUYECKOr0 MPOQUIIsl, OpUEHTUPOBAHHOTO HA UHKEHEPHYIO U MH()OPMALIMOHHYIO
cdepsl AeaTenbHOCTH. YTIyONEHHBIA YPOBEHb M3yYeHUS MHPOPMATUKU OOECIeUHBACT:
MNOJArOTOBKY OOYy4YaloIIMXCS, OPHUEHTUPOBAHHBIX HA CHEHUAJIBHOCTH B 00JACTH
MH(OPMALIMOHHBIX TEXHOJOTUN U MHKEHEPHbIE CIIEUAIbHOCTH, YYaCTHE B IPOEKTHON U
UCCIIEA0BATENbCKOM AESATEIbHOCTH, CBSI3AHHOM C COBPEMEHHBIMU HaIpaBICHUSIMU
oTpaciv UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOATOTOBKY K Y4acTHUIO B
oIlMMITMazax u caade EQuMHOro rocyapcTBEHHOTO SK3aMeHa 1o HHPOpMaTUKe.

[TocnenoBaTeNnbHOCTh M3YYEHHS] TEM B IpejAesiax OJHOTO roja oOy4eHHs] MOKET
ObITh M3MEHEHa MO YCMOTPEHHIO YYHTENs MNpU TMOJATOTOBKE paboueill MmporpamMmbl U
MOYPOYHOTO MJIAHUPOBAHMUS.

OO61ee yncao 4acoB, pEKOMEHAOBAHHBIX I U3y4eHUs] UHPOPMATUKHU — 272 yaca:
B 10 xitacce — 136 yacoB (4 vaca B Henento), B 11 kiacce — 136 vacoB (4 yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Hudposast rpaMOTHOCTH

TpeOGoBaHusi TEXHUKH 0€30MAaCHOCTH M TUTHEHBI MPU paboTe C KOMIBIOTEPAMH U
JIPYTUMH KOMIIOHEHTaMU [IU(POBOTO OKPYKEHHUS.

[Ipunuunel paboThl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. ApXuTekTypa (HoH
Helimana. ABTOMaTHMYECKOE BBIIIOJIHEHUE MPOrpaMMmbl IponeccopoM. OmnepaTuBHas,
MOCTOSIHHAsE U JIOJTOBpeMeHHass maMmsaTh. OOMEH [OaHHBIMM C TIOMOIIBIO IIHH.
KoHnTtpoieps! BHEHUX ycTpoicTB. [IpsamMoit qoctyn k mamsTu.

OcCHOBHbBIC TEHACHIMUA PA3BUTHS KOMIBIOTEPHBIX TeXHojorui. IlapamnensHbie
BBIUKCIICHUS. MHoromnpoueccopusie cucteMbl. CyrnepkomnbroTepbl. PacrnipenenéHnbie
BBIYHUCITUTENbHBIE CUCTEMBI M 00paboTKa OONbIIMX MaHHBIX. MoOwibHBIE ITUGPOBHIE
YCTpOMCTBA HM WX POJb B  KOMMYHHKAIMSAX. BCTpoeHHBIE  KOMIBIOTEPHI.
MukpokoHTposuiepsl. Po60TH3MpOBaHHBIE TPOU3BOJICTBA.

[IporpammHOe oOecrieueHue KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
nporpaMMHOTO oOecriedeHuss M UX HazHaueHue. (OCOOEHHOCTH TPOrPaMMHOTO
obecrieyeHns: MOOUIBHBIX yCTpoHcTB. [lapamnensHoe mporpammupoBanue. CucteMHOE
nporpaMMmHoe obecrieyeHue. OnepanroHHble CUCTEMBI. Y THIINTHI. J[paiiBepsl yCTpOICTB.
WucTannsauus u AeMHCTAIUISAIUS IPOrpaMMHOT0 o0ecTrieyeHusl.

@aitnoBele cuctembl. llpuHUMIBI pa3MelieHUss W UMEHOBaHUS (ailioB B
nonroBpeMeHHo# mamsaTu. [llabnons! st onvcanus rpymni (Haios.

[IporpammHoe oOecrieueHue. JIUIEH3UPOBAHUE MPOTPAMMHOTO OOECIeueHUus |
uupoBbIx pecypcoB. IlpompuerapHoe U cBOOOAHOE MPOrpaMMHOE OOecreyeHue.
Kommepueckoe M HEKOMMEpUECKOE HCMOJIb30BAaHUE IMPOTPAMMHOTO OOecHedeHus: u
nupoBbIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickoit @enepaiinu 3a HEMPABOMEPHOE UCTIOIB30BAHKE MPOTPAMMHOTO 0OeCTIeueHuUs
U 1M (POBBIX PECYypPCOB.

[IpuHUMIBI TOCTPOEHUSI M alNapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEHl.
Ceresbie npotokoiibl. Cetb MHTEpHET. Afpecanus B cetu MuTepHet. IIpoTokonsl cTeka
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnoxacerm ¢ mnomompo Macok mnoacereil. CereBoe
agMuHHCTpupoBaHue. I[lomyuyeHne JaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSI3U € y310M ceTH. OnpeaesieHre MapuIpyTa JIBH)KEHUS TAKETOB.

Buns! nesrensroctu B cetut Uutepuet. Cepuchkl MHTEepHEeTa. ['eonnpopmannonHbie
cuctembl. ['eosoKallMOHHBIE CEPBUCHI PEANbHOIO BpPEMEHU (Hampumep, JOKaIus
MOOUIBHBIX TENEPOHOB, OMPEICICHUE 3arpy’>KCHHOCTH aBTOMArucTpaliell), MHTEPHET-
TOPTOBJIs, OPOHUPOBAHKUE OUIIETOB U TOCTUHUII.

['ocyngapcTBeHHBIE 3JEKTPOHHbIE CEpBUCHI U yciyrd. ColuanbHble CETH —
OpraHu3aiusl KOJUIEKTUBHOTO B3aUMOJEUCTBHUS M oOMeHa AaHHBbIMU. CeTeBOW JTHUKET:
npaBWwiIa TOBEJACHUST B KuoOeprpocTtpaHcTBe. [IpoGiiema MOIMHHOCTH TONYyYEHHOMN
uHpopmarmu. OTKpHITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble M HJKOHOMHYECKHE YIpO3bl, CBA3AaHHBIE C HCIIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TexHoJorui. OOmme npoOiaemMbl  3amiuThl
uHpopMmanuu U MHPOpMalMOHHOW Oe3zonmacHocTu. CpeacTBa 3allMTHl MHPOPMAIUU B



KOMIIbIOTEpAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX HH()OPMALMOHHBIX
cucremax. [IpaBoBoe obecneuenre nHGPOPMAITMOHHONW O€30MacHOCTH.

[IpenoTBpallieHre HECAHKIIMOHUPOBAHHOIO JOCTYIA K JTUYHON KOH(UICHIATbHON
UHpOpMaLMY, XpaHSIIEHCs Ha NEepCOHAIbHOM KOMIIBIOTEPE, MOOUIIBHBIX yCTPOUCTBAX.
BpenonocHoe nporpammHoe obecrieueHue M crnocoObl 00pbObI ¢ HUM. AHTUBHPYCHBIE
nporpammbsl. OpraHusanus JIMYHOTO apXxuBa HMH(popManuu. PesepBHoe KomMpoBaHHE.
[TaponpHas 3ammTa apxuBsa.

[uppoBanue naHHbIX. CUMMETpUYHbIE U HecuMMeTpuuHble mHUGpbL. [udps
npoctoii 3amensl. [ludp Lezaps. [ludp Bmwkenepa. Anroputm mudposanus RSA.

Teopernueckue 0CHOBBI HH(POPMATHKHU

WNudopmanust, nanHble 1 3HaHMs. IHQOpMaLOHHbBIE TPOLIECCH B IPUPOAE, TEXHUKE
U O0ILECTBE.

HenpepbiBHBIE M JHUCKpETHbIE BEIMYMHBI M curHaiel. HeobxoaumocTts
JTUCKpeTU3aluu nHpOpMaIy, NpeAHa3sHaYeHHON Ul XpaHeHus, epeJjaud 1 00paboTKu
B U(POBBIX CHUCTEMAX.

JIBonuHOE KonupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOABI. JleKoaupoBaHue
COOOIIIEHU, 3amMCaHHBIX C T[OMOILIBIO HEPABHOMEPHBIX KoJ0B. YcinoBue @ano.
[TocTpoeHre OJHO3HAYHO JEKOAUPYEMBIX KOJIOB C IIOMOILIBIO JepeBa. EnuHMIBI
U3MepeHus: KonuyecTBa HMH(popManuu. AnpaBUTHBIA MOAXOA K OLEHKE KOJINYEeCTBa
UH(pOpPMALIUH.

Cuctemsl cuncienus. Pa3BépHyTas 3aniCh LEIbIX U POOHBIX YKCEN B O3ULMOHHOM
cucteme cuucienus. CBoicTBa MO3ULIMOHHON 3alMCH YUCIIa: KOJIMYECTBO LIU(P B 3aMUCH,
IPU3HAK JEIMMOCTH 4YMCJIAa Ha OCHOBAHHE CHCTEMBI CUUCIIEHMS. AJTOpPUTM IEpEBOJA
L[EJIOT0 YuCia U3 P-MYHONW CUCTEMBI CUHCIEHHS B ACCATUYHYIO. AJITOPUTM IEpEBOJA
KOHEYHON P-nyHOW npoOu B jAecATHUYHYIO. AJNTrOpUTM MEpeBOAa ILEJIOr0 4YHcia H3
JECSITUIHOMN cucTeMbl cuncienus B P-uunyto. [lepeBon koHeuHO# necsatTuaHoi npodu B P-
W4Hyl0. J[Bom4Has, BOCBMEpPHYHAsl M LIECTHAAUATEPUYHAs CUCTEMbI CUHCIICHUS, CBS3b
MEXIy HUMH. ApUPMETHYECKHE OINepalrd B MO3UIMOHHBIX CHUCTEMax CUHCICHHUS.
TponuHass ypaBHOBEHIEHHAs CHUCTEMa CYMUCIECHMA. J[BOMYHO-AECATHYHAs CHUCTEMA
CYHCJICHHUS.

KonupoBanue texcroB. Komupoka ASCII. OnnobaiitHbie konupoBku. CtaHmapt
UNICODE. Komuposka UTF-8. Onpenenenrie MHPOPMAMOHHOTO 00BbEMA TEKCTOBBIX
COOOIIEHUH.

KoaupoBanue mnzoOpaxkenuil. Onenka uHdopManroHHOro o0béMa rpaduueckux
JAHHBIX IIPU 3aJJaHHBIX Pa3pellleHUU U NTyOuHEe KOJUpOBaHus LBeTa. L[BeToBbIE MOJEINH.
BextopHoe komupoBanue. Popmarel rpapuueckux aitnoB. TpéxmepHas rpaduxa.
®pakranpHas rpaduka.

Konupoanue 3Byka. Ouenka nH(QOpMamoHHOTO 00bEMa 3BYKOBBIX JAHHBIX MPH
3a/IaHHBIX YaCTOTE TUCKPETU3ALNH U Pa3PSTHOCTU KOJUPOBAHUSA.

Anrebpa noruku. [loHsTme BbIcKa3biBaHHMs. Bricka3piBaTenbHbIE  (POPMBI
(nmpeaukatel). KBaHTOPBI Cy111€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOmuubl UCTUHHOCTU. Jlormdyeckue BBIpaXKEHHUS.
Jlornueckue TokaecTBa. J{0Ka3aTeNbCTBO JOTMYECKUX TOXIECTB C TMOMOIIBIO TaOIHIL
UCTUHHOCTU. Jlornueckue onepannuy U onepanuy HaJl MHOXKECTBAMH.

3akoHbl anreOpsl JIOTUKW. OKBUBAJIECHTHBIE MPEOOpPa3OBaHUS  JIOTHUECKUX
BBIp@KEHUH. JIornueckue ypaBHEHMs U CUCTEMbI YPaBHEHUM.



Jlornueckne QyHKUMU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUYECKHUX
(GYHKIMIA OT KOIMYecTBa apryMeHTOB. [1oyHbIe cucTeMBl JIOTHYECKUX (DYHKIHH.

Kanonuueckue Gpopmel Joruueckux BoipakeHuid. CoBepIIEHHbIE TU3BbIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpPMaJIbHble (DOPMBI, aJTOPUTMBI HX TOCTPOCHHMsI MO TaliuIe
UCTUHHOCTH.

Jlornyeckue snemMeHTBl B cocraBe  KoMmmbrotepa. Tpurrep.  Cymmarop.
MHuoropa3psanueiii  cymmartop. IlocTpoeHne cxeM Ha JIOTMYECKHMX JJIEMEHTaxX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3aMHUCh JIOTHUECKOTO BBIPAXKEHMSI TIO JIOTUYECKON
CXeMe.

[IpencraBneHue HenbIX YUCEd B NaMATH KOMITbIoTepa. OrpaHnYeHHOCTh JUana3oHa
qycesl NP OrPAaHUYEHUM KOJIMYECTBA paspsaaoB. llepenosnHeHne pas3psIHON CETKH.
be33HakoBbIe W 3HAKOBBIC AAHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN HOMOJIHUTEIHHBIA KOJ
OTPULIATENbHBIX YUCEN.

[ToGuTOBBIC TOTHYECKHE Oneparuu. Jloruaeckuid, apupMeTHISCKUN 1 ITUKINYSCKUI
casuru. [lludpoBanue ¢ moMolp0 NTOOUTOBOM oneparuu «uckiodaromniee NIIN».

IIpencraBneHue BEUIECTBEHHBIX YHMCEN B NTaMATH KOMIIBIOTEpA. 3HaJallas 4acTb U
NOpsAOK yucna. Jluama3oH 3HauYeHWH BellecTBEHHbIX ducesl. [IpoOiembl XpaHeHUs
BELIECTBEHHBIX UUCEI, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA pa3psaoB. BeinonHeHne
olepanuii ¢ BeIeCTBEHHbIMU YHCIAMH, HAKOTIJICHHE OIINOOK MPH BHIYUCICHUSX.

AJITOPUTMBI M IPOrPAMMHPOBAHNE

OmnpeneneHue BO3MOXKHBIX —PE3yJbTaTOB PAa0OTHI MPOCTEHIINMX  aJTOPUTMOB
YIPaBJICHUS UCTIOTHUTENISIMUA U BBIYUCIUTENBHBIX aIrOpUTMOB. OmpeiesieHue NCXOIHBIX
JAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET AaTh TpeOyeMblil pe3yibTart.

Drarbl penieHus 3aaa4 Ha KoMIbrotepe. IHCTpyMeHTalbHbIE CPEACTBA: TPAHCIATOD,
OTNaAuuK, npodunupoBumK. KoMmnunsauus u uHTepnperanus nporpamMMm. BupryanbHbie
MaIINHBI.

WuTterpupoBanHas  cpena  pa3paboTKu.  MeToabl  OTJIaAKd — IPOrpaMM.
Hcnonp3oBanue TpaccupoBOYHbBIX Tabmul. OTi1aouHbIi BeIBO. [lomaroBoe BoIOIHEHNE
nporpaMMmebl. Touku octanoBa. [IpocMOTp 3HaUEHUI TIEPEMEHHBIX.

SAzbik  mporpammupoBanus  (Python, Java, C+4++, C#). Tunsl gaHHBIX:
LIEJIOYUCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBneHus. CroxHble
ycaoBus. Lukiiel ¢ ycmoBueM. L{ukiabl o nepeMenHoi. BzauMo3aMeHs1eMOCTh pa3InyHbIX
BUJOB 1MKJIOB. MHBapuanTt nukna. CocTaBleHHE LMKJIA C MCIOJIb30BAaHUEM 3apaHee
OIIpEACIEHHOI0 UHBAPUAHTA LIUKJIA.

JlokymeHTHpoBaHue nporpamm. HMcnosb3oBaHue xoMMmeHTtapueB. Iloaroroska
OMMCAHMSI POTPAMMBbI U HHCTPYKIIUH JIJIS1 TIOJIb30BATES.

Anroput™Mbl 00pa0OTKM HATypalbHBIX YHCEN, 3alMCAaHHBIX B TO3UI[MOHHBIX
CHUCTEMax CYMCICHHs: pa30MeHue 3alicH YHcia Ha OTAETbHBbIE HHU(PBI, HAXOXKICHHE
CYMMBI U MIPOU3BeIeHUs U(]p, HAX0XKIEHNE MAaKCUMaJIbHON (MUHUMAaJIbHOM) LU (pHI.

HaxoxaeHne Bcex NpOoCThIX YMCEN B 3a/laHHOM JnanasoHe. [Ipeacrasienue uncia B
BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. ANTOPUTM OBICTPOTO BO3BEJICHUS B CTEIIEHb.

OO6paboTka naHHBIX, XpaHAmMXcs B (aiimax. TexcToBble W JABOWYHBIC (HANIIbI.
daiinoBrie nepemMeHHble ((aitnoBeie ykazarenn). Urenue u3 gaiina. 3amuce B Qaii.

Pa3buenue 3amaum Ha momzamaud. [loamporpammbl (mporeaypbl U (DYHKIUH).
Pexypcusi. PekypcuBnbie 00beKkThl (ppakransl). PekypcuBHbIE mpoueaypsl U (YHKIHH.
Hcnonp30Banue cTeKa Il OPraHU3alMi PEKYPCUBHBIX BBI30BOB.



Hcnonp3oBaHue  CTaHIApTHOM  OMONMOTEKHM  sI3bIKa  MPOrPaMMHUPOBAHUS.
[MonkmoyeHne OMOIMOTEK MOANPOrpPaMM CTOPOHHUX HpPOU3BOAUTENEH. MoOIyIbHBIN
IPUHIIMII IOCTPOEHUS TPOIPAMM.

UYucnennsle MeToApl. TouHoe M NpUONMKEHHOE pelleHus 3aaadyu. YucieHHble
METOJIbl PELICHHUs] ypaBHEHWM: MeToja nepedopa, METOJ TMOJOBUHHOTO JIEJICHHUS.
[TpubnnxEHHOE BBIUUCIIEHNE JUIMH KpUBBIX. Bpruncienue miomaneil Gpuryp ¢ nomMouibo
YHUCIEHHBIX METOJ0B (METOJ NPSMOYTIOJIbHUKOB, MeTOA Tpaneuuit). Ilonck makcumyma
(MMHMMYMa) QYHKIMU OJTHOM MEpEeMEHHOI METOJOM MTOJIOBUHHOTO JEJICHUS.

O6paboTka CUMBOJIBHBIX  JIaHHBIX. Berpoennbie GyHKIMH A3bIKA
MporpaMMUpOBaHusl JJiE OOpabOTKM CHUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HOJCYET KOJUYECTBA IMOSBICHUH CHUMBOJA B CTPOKE, pazOHeHue
CTPOKHM Ha CJIOBa 110 MPOOEIbHBIM CUMBOJIaM, IMOUCK MOJCTPOKU BHYTPHU JaHHOW CTPOKH,
3aMeHa HalJIEHHOM MOJCTPOKH Ha JIPYTYIO CTPOKY. I'eHepalius Bcex ClIOB B HEKOTOPOM
andaBuTe, yAOBIETBOPSIOMIMX 3aJaHHBIM orpaHuyeHusM. IIpeoOpazoBanue umcia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBsl M IOCJIEIOBATEIBHOCTH  4ucesl.  Bpiuucienue  000OIIEHHBIX
XapaKTepUCTUK D3JEMEHTOB MAacCHMBa WJIM YHMCIOBOW IOCJIEI0BATEIbHOCTU (CYMMBIL,
NPOU3BEICHUS, CPEIHEro apu(PMETHUYECKOro, MHHUMAIBHOIO U MaKCHUMaJIbHOIO
DJIIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJIOBJIETBOPSAIOIIMX 33aJaHHOMY YCIIOBHUIO).
JIMHEHBIN TOUCK 3aJaHHOTO 3HAUEHUS B MAaCCHBE.

CoptupoBka onHOMEpHOro Maccupa. IIpocTble METOOBI COPTUPOBKH (METOX
nmy3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBKamu). CopTHpoBKa ciusgHueM. bwicTpas
coptupoBka MaccuBa (amroput™ QuickSort). J[BOMUHBIH MOWCK B OTCOPTHPOBAHHOM
MaccHBe.

JIBymMepHbIe MacCUBBI (MAaTpUIbl). AJITOPUTMBI 00pAaOOTKH IBYMEPHBIX MaCCHBOB:
3aIl0JIHEHHE ABYMEPHOTO YMCIIOBOI'O MAacCHUBa I10 3aJaHHBIM IIPAaBUJIaM, ITIOMCK 3JIEMEHTA
B JIBYMEPHOM MAaCCHUBE, BBIYMCICHME MakcuMyma (MUHUMYMa) U CYMMBbI 3JIEMEHTOB
JIByMEPHOI'0 MacCcHBa, MEPEeCTaHOBKA CTPOK U CTOJIOILOB IBYMEPHOTO MacCHBA.

NudopmanmoHHbIe TEXHOJIOTHH

TexkcroBeiii  mporieccop. PemaktupoBanue u  QopmartupoBanue. I[IpoBepka
opdorpaduu u rpammatuky. CpeJcTBa MOMCKA U aBTO3aMEHbI B TEKCTOBOM IIPOIIECCOPE.
Hcnons3oBanne cruned. CTpyKTYpUpPOBAaHHBIE TEKCTOBbIE JOKyMEHThl. (CHOCKH,
ornasnenue. KomiektuBHas pabota ¢ moKkymMeHTaMu. HCTpYMEHTHI peleH3upOBaHUs B
TEKCTOBBIX Mporieccopax. O0naunsie cepBuCHl. [lenoBas nepemnucka. Pedepar. [IpaBuna
UTHPOBAHUSA MCTOYHUKOB M OodopmiieHus: Oubimorpaduueckux ccpiiok. Odopmienne
CIUCKA JIUTEpaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM TekcTa. TexHuyeckue
cpenctBa  BBoga  Tekcta.  Crenuanu3upoBaHHBIE — CPEACTBA  PEJAKTUPOBAHUS
MaTEMaTH4YECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 33Jlaud aHalM3a JaHHBIX: TPOTHO3UWPOBAHHE,
KJaccuukamnms, KiacTepusanus, aHauu3 OTKIOHeHHH. [locrmenoBaTenbHOCT perIeHus
3a/1ay aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA M OIIEHKA KaueCTBa JIaHHBIX,
BBIOOp W/WJIM TOCTPOCHHE MOENH, MpeoOpa3oBaHME NAaHHBIX, BHU3yaTU3alUsl IaHHBIX,
MHTEpIIpeTanus pe3yabratoB. IIporpammHbie cpeacTBa M MHTEPHET-CEPBUCHI  AJIA
00paboOTKM W TpeAcTaBlIeHUS MAaHHbIX. bonbiive naHHble. MammHHOEe oOydeHue.
WHTemeKTyanbHbIi aHAIN3 JaHHBIX.



AHanu3 JaHHBIX C TOMOUIbIO ANEKTPOHHBIX Ta0IMLl. BpIunCiIeHne CyMMBl, CpeIHEro
apu(pMeTHUeCcKOoro, HauOOIbIIEro (HaMMEHbBIIEr0) 3HaueHUs Iuamna3oHa. Beluucienue
K03 (ULIMEHTa KOPPEISILIMY ABYX Ps10B JaHHBIX. [locTpoeHne cTon09aThIX, TMHEHYAThIX
U KpyroBelx aumarpamM. Iloctpoenue rpadukoB ¢ynkuuil. Ilonbop nuHuM TpeHna,
pEIIeHNE 3a/1a4 IPOTHO3UPOBAHUS.

UYucneHHoe pelieHrne ypaBHEHHH ¢ moMoIbio noadopa napamerpa. OnruMusanus
KaKk T[IOMCK HaWJydyllero peleHus B 3aJaHHbIX YycioBusax. LleneBas QyHkuus,
orpanuueHus. JIokanpHble 1 T1100adbHBII MUHUMYMBI LIesieBoM (pyHKIMH. Perenue 3anay
ONTUMU3ALUH C TOMOUIBIO SJIEKTPOHHBIX TAOJIHUII.

11 KIIACC

Teopernueckue 0oCHOBbI HHPOPMATHKH

Teopernyeckue NoaX0AbI K OLIEHKE KOJIMUECTBa HHPOpMALUU. 3aKOH aITUTUBHOCTH
uHpopmanuu. @opmyna Xaptiu. Uadopmanus u sepositHocTs. Popmyiia [llenHoHa.

Anroput™mbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. AnropuTmsbl CKaTus AAHHBIX C MOTEPSAMU. Y MEHbIIEHUE TTyOMHBI KOAMPOBAHUS
uBeta. OcHOBHBIE ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh  mepepaud  JaHHBIX.  3aBHCHUMOCTbH  BpPEMEHM  Iepeladyd  OT
UH(OPMALIMOHHOTO 00BEMA JAaHHBIX M XapaKTEPUCTHK KaHala cBs3u. [IpuumHbI
BO3HUKHOBEHMS OLIMOOK MpH nepenade JaHHbIX. Kobl, Mo3BoIsIomre 00HapyKUBaTh U
UCHPABJIATh OIIMOKM, BO3HUKAIOUIME MpHU Mepefade AaHHbIX. PaccrosHue XsMMmuHra.
Koauporanue ¢ moBropeHrueM 6uToB. Koapl XaMMmuHTa.

Cucrembl. KoMmnoHeHTsl cucteMbl M MX B3aumojeicTBue. CucTteMHbI 3PQeKT.
VYrpasnenue kak UHQOpMaIMOHHBIN TIporiecc. OOpaTHast CBS3b.

Mopnenn u wMoxenuposanue. llens MoxpenupoBanus. CoOOTBETCTBHE MOAENIU
MOJIETUpYEMOMY OOBEKTY WM Mpoleccy, Leau MoaenupoBanus. dopmanuzanus
NPUKJIAJHBIX 3a/1a4.

[IpencraBnenue pe3yiabTaTOB MOJAEIUPOBAHMS B BHJE, YJOOHOM JIJISi BOCTIPUSATHUSA
yenoBeKkoM. ['padudeckoe npeacTaBieHne JaHHBIX (CXEMBbI, TaOIHIIbI, TPAdUKH).

['padbr. OcHoBHBIC TOHATHS. Buabl rpadoB. Onucanne rpadoB ¢ MTOMOIIBIO MATPUIL
CMEXHOCTH, BECOBBIX MATPHI], CIIUCKOB CMEXHOCTU. PerlieHre alropuTMUYecKux 3aiad,
CBSI3aHHBIX C aHATU30M rpadoB (MOCTPOECHHE ONTHUMAIBHOTO MYTH MEXAY BEpIIMHAMU
rpada, ompeneneHue  KOJUYECTBA  pa3MYHBIX  MyTed  MeXAy  BeplIMHAMU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO Tpada).

HepeBbsi. bunapuoe nepeBo. [epeBbsi moucka. CnocoObl o00xojga jJepesa.
[IpencraBnenue apupmMeTHUECKUX BBIpAXKEHHUH B BUE AepeBa. JMCKpPETHbIE UTPHI IBYX
UTPOKOB ¢ mosiHOM nHpopmarmeil. [loctpoenue nepesa nepebopa BapHaHTOB, OMHCAHUE
CTpaTerud WUrpbl B TaOMUYHOM QopMe. BBIMrphIlIHBIE U NPOUTPHILIHBIE MO3UIUU.
BbIurpeliiHbeie cTpaTeruy.

CpenctBa HMCKYCCTBEHHOTO HHTeuiekTa. CepBHCHl MAIIMHHOTO TEpeBoja U
pacro3HaBaHusl ycTHOW peun. KoruutuBHble cepBuchl. WneHTHQUKAIMS ¥ TOUCK
n300paxkeHuii, pacrnosznaBanue mun. CamooOywaromuecsi cucteMbl. McKyccTBeHHBIN
MHTEJJIEKT B KOMIIBIOTEPHBIX HWrpax. lcmonb3oBaHHe METOJOB HCKYCCTBEHHOTO
MHTEJUIEKTa B OO0ydYalommx cucremax. lcmonb30BaHue METOJOB HMCKYCCTBEHHOTO



UHTEJUIeKTa B pobororexHuke. VHrepHer Bemeid. IlepcrexkTtuBbl  pa3BUTHA
KOMIIBIOTEPHBIX MHTEILIEKTyaJIbHBIX cUcTeM. HelipoHHBIE ceTH.

AJITOPUTMBI M IPOrPaAMMHPOBAHNE

@opmanu3anus NOHATHS anroputma. MammHa ThelOpHUHra Kak YHHBEpCaJlbHAs
Mozeib BeraucaeHui. Tesuc Yépua—Trropunra.

OreHKa CII0)KHOCTH BhIYMCIEHUH. BpeMs paboThl 1 00bEM HCIIOIB3yEeMON MaMSTH,
MX 3aBUCUMOCTbH OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHUAIBHOW CIIOKHOCTH. IlepeOopHble aaropuTMBl.
[Tprmepsbl pa3IMYHBIX aITOPUTMOB PELICHMS OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3IHUHYIO
CJIOHOCTb.

[Torck mpoCTHIX YMCEN B 3aJaHHOM AMAMA30HE C IOMOINBIO aJrOPUTMA «PELIETO
Oparochenar.

MHoropa3psiiHbIe TeIbIe Yncia, 3a1a4d JIIMHHOU apu(PMETHKH.

CrnoBapu (accolaTHBHbIE MacCHBBI, 0TOOpaxkeHus ). Xoul-rabnuuel. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBAps AJIsl 3aJaHHOTO TEKCTa.

Crexun. AHanM3 TNPaBWIBHOCTH  CKOOOYHOrO  BBIp@XKEHUS.  Bwlumcienue
apu(PMETHUECKOTO BbIPAXKEHHUSI, 3alIICAHHOTO B MOCTPUKCHON PopMe.

Ouepenu. Mcnons3oBaHne ouepenn JUisl BPpEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbel  Ha rpadax. [locTpoeHne MHMHHUMANBHOTO OCTOBHOIO JepeBa
B3BEIICHHOI'O CBSI3HOTO HEOpUEHTUpOBaHHOIrO rpada. KommyecTBo paznuyHbIX MyTen
MEX]ly BEpIIMHAMHU OPHUEHTUPOBAHHOTO AlUKINUYECKOro rpada. Anroputm JIeikcTpsl.

HepeBps. Peanusanus nepeBa ¢ INOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOoMuHBIE
(Ounapusie) nepeBbs. IlocTpoenue aepeBa it 3aJaHHOTO ApU(PMETHYECKOTO BBIPAKEHHUS.
PekypcuBHbie anroput™Mbl 00xoa aepesa. Mcnonb3oBanue creka u ouepeau i o0xoaa
JiepeBa.

JlnHamudeckoe IporpaMMHUpOBAaHUE KaK METOJ PELIEHHUS 3a7ad C COXPaHEHUEM
IPOMEXYTOUHBIX PE3yIbTATOB. 3ajauyM, pellaeMble C TOMOIIbI JIUHAMUYECKOTO
OPOrPaMMHPOBAHMS: BBIUMCIEHUE PEKYPCUBHBIX (QYHKIMH, TMOACYET KOJINYECTBA
BapUaHTOB, 33/1a4M ONTUMHU3ALINH.

[TonsiTre 00 00bEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpoBaHun. OOBEKTHI U KIIACCHI.
CpoiictBa U MeTonbl 00BbeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Pa3paborka
OporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO Moaxoja. HMHkancynsuus,
HacJe0BaHUE, TTOJIUMOP(H3M.

Cpenbl  ObicTpod  pa3paboTrku  mporpamMm. [lpoexktupoBanue uHTEpdeiica
noJsib3oBarens. lcnonp30BaHME TOTOBBIX YIPABISIEMBIX 3JEMEHTOB I MOCTPOEHUS
uHTepdeiica.

00630p sA3bIKOB porpammupoBanus. [IoHsATHE 0 mapaaurMax NporpaMMHUpPOBAHHUSL.

HNHpopManoHHbIE TEXHOJIOIHH

Otanbl KOMMBIOTEPHO-MAaTEMAaTUYECKOTO MOJEIMPOBAHUSA: TMOCTAHOBKA 3aJ1auH,
pa3paboTKa MOJAENH, TECTUPOBAHUE MOJENH, KOMIBIOTEPHBIH OSKCIEPHUMEHT, aHalu3
Pe3ybTaTOB MOJICTUPOBAHMSL.

JluckpeTusanus npyu MaTeEMaTHYECKOM MOJIETMPOBAHUN HENPEPBIBHBIX MPOLIECCOB.
MopenupoBanue aBxeHUs. MoienupoBaHue OMOJIOrMYEeCKUX cucTeM. MaTeMaTtuueckue
MOJIETI B 9KOHOMUKE. BhluncnurenbHbie SKCIEPUMEHTHI ¢ MOACIISIMH.



OO6paboTka pe3yJbTaTOB 3KCHepUMeHTa. MeTo/l HauMeHbIIuX KBaapaTtoB. OneHka
YHCIIOBBIX TapaMeTpOB MOJECIHUPYEMBIX OOBEKTOB M IpolieccoB. BoccranoBieHue
3aBUCHUMOCTEH 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbIE MOJIenu. Metoasl MonTe-Kapiio. UMuTanimoHHOE MOIEIMPOBaHUE.
CucreMbl MaccoBOro 00CTYyKUBAHHUS.

Tabmuunble (pensuuoHHbIe) 6a3bl TaHHBIX. Ta0auIa — MpecTaBIeHUE CBEICHHHN 00
OHOTUMHBIX 00bekTax. [lorne, 3anuck. Kirou tabnuibl. PaboTa ¢ roToBOIM 623011 TaHHBIX.
3anonHeHue 0a3pl naHHbIX. [louck, copTHpoBKa M (QUIbTpaLUs NAaHHBIX. 3alIpOChl Ha
BBIOOPKY JTaHHBIX. 3aMpOCHI C MapaMeTpamMu. Beruuciisiembie 1mosist B 3ampocax.

MHuorotabnuyHbie 6a3bl JaHHBIX. TUIIBI CBA3EH MEX 1y TaOauaMu. BHeHui Kitoy.
[lenocTHOCTH 0a3bl JAHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

WNuTtepuer-npunoxenns. [lonsatne o cepBepHOM M KIMEHTCKOM 4YacTAX CauTa.
TexHONOrHs «KJIUEHT — CEPBEP», €€ NOCTOMHCTBA U HegocTaTku. OcHOBHI si3bika HTML n
kackaaubix Tabmui ctuwiei (CSS). Cuenapuum Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHuLE.

Pasmemienue BeO-caiiToB. Ycayra XocTuHra. 3arpyska (aiaoB Ha CaidT.

BBon wu300paxeHuil C MCHOJIB30BAHUEM PA3IUYHBIX LHUPPOBBIX YCTPONCTB
(mdpoBbIX (¢doToanmapaToB M MHKPOCKOIIOB, BHUACOKaMep, CKaHEPOB U JPYTUX
ycTpoiicTB). I'paduueckmii pemaktop. Paspemenme. Kanpupomanue. VcmpaBieHue
nepcrnekTuBbl. ['mcrorpamma. Koppekuust ypoBHeit, koppekius npeta. Ob6eciBeunBaHue
[IBETHBIX M300pakeHui. PeTymb. Pabora ¢ o6mactsimu. OuibTpEHL.

MHuorocnoitaele  u300paxkeHus. TexkctoBele ciou. Macka cnos. Kananibl
Coxpanenue BbieneHHOW oOmactu. IloaroroBka wiumtocTpanuii ansi BeO-caliTOB.
AHUMUpOBaHHbIE U300PAKEHNUS.

Bektopnas  rpaduka. IlpumutuBbl.  3MeHeHue  mopsaka — 3JIEMEHTOB.
BripaBuuBanne, pacnpeaenenue. ['pynnupoBka. Kpussie. DopMarbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. Bekropusaius pacTpoBbix H300pakeHHI.

[IpuHUMIBI TIOCTPOCHMST U PEAAKTUPOBAHUA TPEXMEpHBIX Mojenei. CeTouHble
Mozenn. Marepuansl. MonennpoBaHne HCTOYHUKOB OocBelleHus. Kamepsl. AqauTuBHbIE
texHosioruu (3D-npuntepsl). [loHATHE O BUPTyadbHOM pEaqbHOCTH M JONOJHEHHOU
pPEaNIbHOCTH.



[INIAHHPYEMBIE PE3VJIBTATDI OCBOEHUHA ITPOT'PAMMUBI I10
MH®OPMATUKE (YIJIVBJIIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O
OBILETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3ULIMEN JMUYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OpPUEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pacIIUPEHNE KU3HEHHOTO ONbITa U
OTIBITA JIESATENHHOCTH B MIPOLIECCE pean3alii CPeICTBAMH yueOHOTO ITpeIMEeTa OCHOBHBIX
HaIPABJIEHUN BOCIIUTATENBHON AEATEIIBHOCTH.

B pe3ynbrare nzydenns nHGOPMATUKU HA YPOBHE CPEIHETO OOLIET0 00pa30oBaHUs y
oOyuaromierocst OyayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3YIbTATHI:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M 00sI3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOMOPSIIKA, COOJIIOJIEHUE OCHOBOIOJATaoNMX HOPM HH()OPMAIMOHHOTO TpaBa M
UH(OPMALIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTH MPOTUBOCTOATD HJICOJIOTHH DKCTPEMHU3Ma, HallMOHAIIN3Ma, KCeHO(hoOuH,
JTUCKPUMHUHAIIUY TI0 COIMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTpMOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOE OTHOUIIEHHWE K HCTOPUYECKOMY HACIENUI0, NOCTHXKeHusM Poccun B
HayKe, UICKYCCTBE, TEXHOJOTHIX, TOHUMaHNE 3HauYeHUs HH()OPMATHUKHU KaK HAyKU B )KH3HU
COBPEMEHHOTI'0 00IECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh  OIICHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAaHHBIC PEIICHHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM YHCJI€ B CETH
WNHrtepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHHMMATh DPa3jIUYHbIE BHUIBI MCKYCCTBA, B TOM YHUCJE
OCHOBAaHHOTO Ha MCTOJIb30BaHUN WH(OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH 3J0POBOTO U Oe30macHOTO 00pas3a KWU3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3J0pOBbIO, B TOM uHucle 3a CYET coOo/eHHs TpeOOBaHMI
0e30omacHON JKCIUTyaTallud CPeICTB HWH(DOPMAIMOHHBIX ¥  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

6) TPya10BOr0 BOCIIUTAHUA:

FOTOBHOCTb K aKTHUBHOW JEATEIBHOCTH TEXHOJOTHYECKOW W  COLUAIBHOU
HANIPABJIICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIIEHO
BBITIOJTHSTH TaKyIO JIEATEIIbHOCTD;

uHTepec K chepam  NpodecCHOHANBHOW  JIEATENBHOCTH, CBA3AHHBIM  C
MH(OPMATUKOW, TPOrpaMMHpOBAaHMEM U MHGOPMALMOHHBIMH  TEXHOJOTHUSMU,



OCHOBaHHBIMH Ha JOCTIKCHHSIX HAaykKu HWHOOPMATUKH H HAYYHO-TEXHHUYECKOTO
mporpecca, yYMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun u
peann30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKCHUH
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA

OCO3HaHHUE TJI00ATBLHOTO XapaKTepa dKOJIOTHIECKHUX MPOOJIeM U IMyTel WX PeIICHHS,
B TOM 4YHCIE€ C Y4YE€TOM BO3MOXHOCTEH HUH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

8) HEeHHOCTH HAYYHOI'0 O3HAHUS

c(hopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKH, JOCTIDKEHHMSIM HayYHO-TEXHMUYECKOTO Iporpecca W OOLIECTBEHHOU
MPaKTUKH, 32 CUET MOHUMAHHUS POJIM MH(POPMAIMOHHBIX PECYpPCOB, MHPOPMAIIMOHHBIX
MPoIIeCCOB U MHGOPMAITMOHHBIX TEXHOJOTHH B YCIOBHUSAX HHU(PPOBOH TpaHCHOpMAIH
MHOTHX cep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHUE IIEHHOCTH HAy4yHOM JIE€SITEIbHOCTH, TOTOBHOCTHb OCYIIECTBIISATH
MPOCKTHYIO U UCCIIEI0BATEIBCKYIO NESITEIHbHOCTh HHANBUIYAIBHO U B TPYIIIE.

B mnpouecce AOCTHXEHHS JMYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IMPOTPAMMBI TI0
nHpopMaTHke Yy OOYydYalOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HWHTEJUICKT,
npeArnoararomui copMUpOBaHHOCT:

CaMOpETYJIMPOBAHUsI,  BKJIIOYAIOIIETO  CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEACHHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSM M MPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JJOCTHXKCHUIO TIEJTH U YCTIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIIATHUM, BKJIIOYAIONMIEH CIIOCOOHOCTh, MOHHMMATh SMOIMOHAILHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TMPU OCYIIECTBICHHMH KOMMYHHMKAIMHM, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COITMATIbHBIX HABBIKOB, BKJIOUYAIOIIMX CIOCOOHOCTh BBICTpAaMBaTh OTHOILICHUS C
JPYTUMH JIFOJIBMH, 3a00THTHCS, TIPOSBIISITE HHTEPEC M pa3penraTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTate nzydenus nHpopMaTUKu Ha YPOBHE CPEIHETO O0IIero 0opa3oBaHus y
oOyuaromierocss 0yayT chopMHUpPOBaHBI METANpeIMETHBIE Pe3yIbTaThl, OTPAKEHHBIC B
YHHBEPCAIBHBIX YUYEOHBIX JEHCTBHAX, a MMEHHO — TO3HABATEIbHBbIC YHHUBEPCAIHHBIC
y4eOHble  JICHCTBUS, KOMMYHHKATHBHBIC YHUBEpCajbHbIE Yy4eOHbIC JEHCTBHS,
perysTUBHBIC YHUBEPCAIbHBIC yUeOHbIE IEHCTBUS, COBMECTHAS JACSITEIbHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1elicCTBUS
1) 6a3oBble JJOTNYeCKHeE AeliCTBUSA:
CaMOCTOSTEIHHO (POPMYIIMPOBATH U AKTYAITM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;
yCTaHABIIMBaTh CYIIECTBEHHBIH TIPU3HAK WM OCHOBAaHUS JJisi CpaBHEHUS,
KJaccuukanmuu u 00001IeHus;
OTIPENIETISATH 1S IeITSIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHUH UX JTOCTHIKEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMAaTPUBAEMBIX SIBIICHUSX;
pa3pabarbiBaTh IIJIaH pelIeHUs MNpoOJeMbl C YYETOM aHalu3a HMMEIOIINXCA
MaTepUAJIbHBIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTb, OIEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JI€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH PabOTy B YCIOBHUSIX pEalbHOT0, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUN KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIEA0BATEIbCKHE eliCTBUSA:

BJIa/ICTh HABbIKAMU Y4€OHO-UCCIIEIOBATENbCKO M NPOEKTHOM JEATEIbHOCTH,
HaBbIKaMU pa3pelieHust mpodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOMCKY METOJOB PELICHHUS NPAKTHUYECKHX 3aJad, MPUMEHEHHUIO Pa3IU4HbIX METOJI0B
MO3HAHUS;

OCYUIIECTBIISITh PA3JIMYHBIC BUJIBI ACSITEIILHOCTH 10 MOJIYYSHHIO HOBOTO 3HAHUS, €T0
MHTEpIIpETaIH, TPeoOPa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHbIX YUE€OHBIX CUTyalUsX, B
TOM YHCJIE MPU CO3TaHUH YYEOHBIX U COIIMATBHBIX MMPOEKTOB;

dbopMUpOBaTh HAy4YHbIl THUI MBIIUIEHUS, BIAJETh HAYyYHON TEPMHUHOJIOTHEH,
KITFOUEBBIMU MOHSATUSMU U METOJIAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]]Ja4H B 00pa30BaTEIBHON NEATETHHOCTH
Y )KM3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 33/lauy, BbIJIBUTATh
TUNOTE3y €€ peleHusi, HaXOAUTh apryMEHThI JIJIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHUIH,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATH TIOJYUYEHHBIE B XOJ€ PEIICHMs 3a/ayd pe3ysbTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITH LieJIEHAIIPaBICHHbIN MTOUCK MEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B IPO(eCCUOHANIBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEJIIbHYI0O W TPAKTHYECKYIO 00JacTu
AKU3HEEATENBHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBbIE UJEH, NpeJIaraTh OpUrHHAIbHbBIE MTOIX0/IbI U PEIICHUs, CTABUTh
npoOJIeMBbl U 33/1a4H, JOMTyCKAIOIINE albTePHATUBHBIEC PEILICHUS.

3) padora ¢ uH(popManmei:

BJAJIETh HABBIKAMH TOJMY4YCHHs] HHQPOPMAIlMM M3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIIECTBIISATh MOUCK, aHAJINW3, CUCTEeMAaTH3alMI0 M WHTEPIPETAINIO
MH(GOPMAaLIUU Pa3IMYHbIX BUIOB U (GOPM MPEICTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUYHBIX (popMaTax ¢ yuy€TOM Ha3Ha4eHHS MH(OPMAIUU H
LEJIEBOW ayIUTOPHUH, BEIOMpas ONTUMANIbHYIO (POpMY MpeACTaBICHUS U BU3YyaIU3allnu;

OLIGHWBATh JIOCTOBEPHOCThb, JIETUTUMHOCTH HMH(OpPMALNU, €€ COOTBETCTBHUE
MIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTIOJIB30BaTh CPEeICTBA MH(OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIllMOHHBIX 33/1a4 C COOII0ACHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU OE€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30acHOCTH;



BJIAACTb HAaBbIKAMH PACIIO3HABAHHA W 3alllUTHI I/IH(i)OpMaHI/II/I, HH(i)OpMaHHOHHOﬁ
0e30IaCHOCTH JIMYHOCTH.

KoMMyHuKaTHUBHBIE YHHBepcaibHbIe y4eOHbIe JeliCTBUSA

1) oOmenme:

OCYIIIECTBIIATH KOMMYHHUKAITUU BO BCeX cepax >KU3HU;

pacro3HaBaTh HeBepOaIbHbIE CPECTBA OOIIEHUS], IOHUMATh 3HAYEHUE COLIMATBHBIX
3HAKOB, PACcO3HABATh MPEANOCHUIKH KOH(PIUKTHBIX CUTYaIlUd U CMITYaTh KOH(IHKTHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS, ApTyMEHTUPOBAHHO
BECTH JIMAJIOT, YMETh CMST4aTh KOH(JIMKTHBIE CUTYyaIUH;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB.

2) coBMeCTHAas AesITeJIbHOCTh:

MOHUMATh U HCIO0JIb30BaTh MPEUMYIIIECTBA KOMAHIHON U WHINBHUAYaJIbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX JEUCTBHH C yIETOM OOITUX HHTEPECOB
1 BO3MOXHOCTEH Ka)KJIOT0 YeHA KOJUICKTHBA;

MIPUHUMATD 1IeJTH COBMECTHOM ACATEILHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JEHCTBHS TI0 UX JOCTHXKCHHIO: COCTABIIATH IJIaH JEHCTBHM, paclpeeisaTh POIU C YIETOM
MHEHHUM Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXXKJIOTO Y4YaCTHHKA KOMaHIbI B OOIIH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeayiaraTh  HOBBIE  IPOCKTHI, OIEHWBATh HWJEW C TO3WIIMH  HOBH3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJITh MO3UTHBHOE CTPATETHYECKOE TMOBEACHUE B PA3IMUHBIX CUTYyaIlUsX,
MPOSIBJIATH TBOPUYECTBO M BOOOpakKeHHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

1) camoopranmu3anus:

CaMOCTOSITENIBHO ~ OCYIECTBIATh IMO3HABATEIBHYI JEATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbLHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOUTEHUH;

JTaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacHIMpsATh paMKK y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIINOUYTECHUN;

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT,

croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO HIMPOKON 3PYIULIMUA B Pa3HbIX
o0JacTsAX 3HaHUH, TOCTOSHHO MOBHIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYallUSM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;



BJIa/IETh HAaBBIKAMHU I[MO3HABATEIHHOM peQIeKCMM KaK OCO3HAHHS COBEPIIAEMBIX
NEHUCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3YyJbTATOB M OCHOBAaHUH, HCIOJIb30BATh
npuEMBI peIeKCHH SISl OLICHKU CUTYalluH, BBIOOpA BEPHOT'O PEILICHNUS;

OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIIU3€E PE3yJIbTaTOB JAEATEIbHOCTH.

3) npuHATHS ce0sl M IPYrux:

NPUHUMATDH ce0sl, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHATIU3E PE3YIbTATOB ACITEIHHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUU JPYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mponecce nzydenus kypca uHpopMaTHUKU yriyonaéHHoro ypoBHs 6 10 knacce
oOyJarommMucs OyayT JOCTUTHYTHI CIEAYIONINE MTPEIMETHBIC Pe3yIbTaThI:

BJIaJIEHUE MPEICTABICHUSIMU O POJIM HH(POPMAIK U CBA3AHHBIX C HEll MPOo1IecCcoB B
NpUPOJE, TEXHUKE M OOIIECTBe, MOHATHUSAMHU «UHPOpMAIHS», «HHGOPMAIIMOHHBINA
OpoIecc»,  «CHCTEMa»,  «KOMIIOHEHTbl ~ CUCTEMBD»,  «CHUCTEeMHBIH  3(dexTy,
«MH(OPMAIIMOHHAS CUCTEMAY, «CHCTEMa YIIPABICHUS;

BJIaJICHUE METOJIaMH TOouCKa nHpopmanuu B cetn MHTEpHET, yMEeHNE KPUTUIESCKH
OLIEHUBAaTh MH(OPMALINIO, TOTYYEHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJIBINNE JTaHHBIC, TPHBOIUTH TPUMEPHl HCTOYHUKOB HX
NOJYYeHHUs] M HAlpaBJICHUs HCIIOJIB30BaHUS, YMEHHE Kilaccu(UIUPOBAaTh OCHOBHBIE
3aJjaud aHaIKW3a JTaHHBIX (MPOTHO3MPOBAHME, KIACCH(HKAIWS, KIIacTepu3alus, aHallu3
OTKJIOHCHHUH ), TIOHMUMATh TIOCIEIOBATEILHOCTh PEIICHHs 3a/1ad aHaju3a JaHHBIX: cOOp
NEPBUYHBIX JIAHHBIX, OYHCTKAa M OLIEHKAa KayecTBa JaHHBIX, BHIOOP W/WIIM NOCTPOCHHE
Mo/IeNd, peoOpa3oBaHNe JAHHBIX, BU3yaTU3alusl JaHHBIX, HHTEPIPETANS PE3YIbTATOB;

NOHMMAaHUE OCHOBHBIX TPHUHIMIIOB YCTPOHCTBA W  (YHKIMOHUPOBAHMS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB, TEHICHIMHA pPa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU pabOTHI C ONEPAllMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJIaMU
IpOrpaMMHOIO  OOecriedeHus i penieHuss ydeOHBIX 3aJady 10  BbIOpPaHHOMN
CHelHMaIn3aIiy;

HAJIMYHE TIPEJICTABICHUH O KOMITBIOTEPHBIX CETSX M UX POJIU B COBPEMEHHOM MHPE,
0 0a30BbIX MPUHIIMIAX OPraHU3AIMU U (QYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTei, 00
OOIIMX MPUHIIUITAX pa3paboTKH ¥ (PYHKIIMOHUPOBAHUS WHTCPHET-TIPUIIOKCHUH;

NOHMMaHWE Yrpo3 MHPOPMAIMOHHON O€30MacHOCTH, WCIOJIB30BAaHUE METOJOB H
CPEICTB TPOTHBOJEHCTBUS OTUM yrpo3aMm, CcoONo/ieHne Mep Oe30MacHOCTH,
NIPEOTBPAIIAONINX HE3aKOHHOE PacTIpOCTPAHECHUE TIEPCOHATBHBIX JAHHBIX, COOII0ICHHE
TpeOOBaHUN TEXHUKU O€30MaCHOCTH U TUTUEHBI TIPU paboTe ¢ KOMIBIOTEPAMU U IPYTHMHU
KOMIIOHEHTaMH IU(POBOTO OKPY)KECHHUsSI, TOHUMAHUE TPABOBBIX OCHOB HCIIOJb30BaHUS
KOMIIBIOTEPHBIX MPOrpaMM, 06a3 TaHHBIX U padoThI B cetu MHTEpHET;

NOHMMAaHUE  OCHOBHBIX MPHUHLMUIOB  JUCKPETH3AlMM  PA3JIUYHBIX  BHJIOB
uH(pOpMaLIUU, YMEHUE OTIPEeNIATh HH(OPMALIMOHHBIN 00bEM TEKCTOBBIX, FPAPUUECKUX U
3BYKOBBIX JAHHBIX MpPH 3aJaHHBIX TapaMeTpax AWCKPETH3alMH, YMEHHE ONpEeAesiTh



CPEIHIOI0 CKOPOCTh Iepefiaun JaHHbIX, OLIEHUBATh U3MEHEHUE BPEMEHHM Iepelayu Ipu
U3MEHEHUH NH(OPMAIMOHHOI0 00bEMA JaHHBIX M XapaKTEPUCTUK KaHajla CBSI3U;

YMEHHUE UCIOJIb30BATh IIPHU PELICHUH 33]1a4 CBOMCTBA MO3ULIMOHHON 3aIIMCH YHUCEIL,
JITOPUTMA MOCTPOCHMSI 3alIUCH YKCIIA B MO3UIIMOHHONW CHCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAaHHMEM M IIOCTPOEHHUS YHUCIa MO CTPOKE, COJAEpKalledl 3amuch 3TOro 4Yucia B
NO3UIIMOHHON CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJIHATh
apu(pMeTHIeCcKHe orepaly B HO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHE BBIIOJIHATH IPEOOPa30BaHUs JIOTHUECKHUX BBIPAKEHUH, UCIOJIBb3YsI 3aKOHBI
anreOpbl JIOTUKM, yYMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHON H
KOHBIOHKTUBHOW HOPMaJIBHBIX (pOpMax Mo 3aJaHHOW TaOiHIle ICTUHHOCTH, UCCIIEI0BATh
00J1acTh MCTUHHOCTH BBICKa3bIBaHMS, COJEPIKAILEro MEpEMEHHbIE, PellaTh HECIOXKHbIE
JIOTUYECKUE YPABHEHUS U CUCTEMBI YPAaBHEHHIA;

NOHMMaHHEe 0a30BbIX AITOPUTMOB 0OPAOOTKH YHCIOBOM M TEKCTOBOM MHpOpMaLUn
(3amMch yMcen B MO3UIMOHHON CHUCTEME CUMCIICHHUS, HaX0XKJIEHHE BCEX MPOCTHIX YHCEIN B
3aIaHHOM JHana3zoHe, 00paboTka MHOTOPA3PAIHBIX IENBIX YUCEN, aHAIN3 CUMBOJIHHBIX
CTPOK U JIPYTHX), QJITOPUTMOB IOMCKAa U COPTUPOBKH, YMEHHUE OMNPEIEATh CIOKHOCTD
U3y4aeMbIX B Kypce 0a30BbIX aIrOpUTMOB (CyMMHpPOBAaHUE 3JIEMEHTOB MAacCHBa,
COPTHPOBKA MacCUBa, NepeOOPHBIE AITOPUTMBI, IBOUYHBIN MOUCK) U IPUBOAUTH IPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CIO0XKHOCTH JJIsl pEIICHUs] OJJHON 3a]auu;

BJIa/ICHHE YHUBEPCAIBHBIM S3bIKOM IPOrpaMMHUpPOBaHUs BbICOKOTr0 ypoBHs (Python,
Java, C++, C#), npeacraBieHussMU O 0a30BBIX THUIIaX JAHHBIX U CTPYKTypax NaHHBIX,
YMEHHUE HCIIOIb30BaTh OCHOBHBIE YIPABIISIONINE KOHCTPYKIMH, YMEHUE OCYIIECTBIATH
aHaJIU3 MPEAJIOKEHHONW MPOTPaMMBI: ONPEAEATh Pe3yabTaTbl pabOThl MPOrpaMMbl IpU
3a/laHHbIX HMCXOJIHBIX JIaHHBIX, OMPENENsTh, MPU KaKUX HCXOAHBIX AAHHBIX BO3MOKHO
MOJIyY€HHUE YKa3aHHBIX pPE3YyJbTaTOB, BBISBIATH JIaHHbIE, KOTOPblE MOTYT MPUBECTU K
omubke B paboTe mporpamMmbl, (GOPMYJIHPOBATh MPEUIOKEHUS IO YIyUIICHUIO
IPOrpaMMHOTI0 KOJa;

YyMEHME  CO3/1aBaTb  CTPYKTYpUPOBAHHBIE  TEKCTOBbIE  JIOKYMEHTBl U
JEMOHCTPALlMOHHbIE MaTepHalibl C MCIOJIb30BAHUEM BO3MOYKHOCTEH COBpPEMEHHBIX
IPOTPaMMHBIX CPEJICTB M 00JIaUHBIX CEPBHUCOB;

YMEHHE HCIIOJIb30BaTh JJIEKTPOHHBbIE TAaONMIBI U aHajdu3a, NPEICTaBICHHUS U
00pabOTKM JaHHBIX (BKJIIOYAas BBIUUCIECHUE CYMMBI, CpPEIHEro apu(MeTHuecKoro,
HauOOJIBIIIET0 W HAWMEHBIIETO 3HAYCHUH, pelIeHHue YpPaBHEHUH, BHIOOP ONTHMAIbHOIO
perieHus, moaA0Op JUHUU TPEHJa, pelIeHHe 3aa4 TPOrHO3UPOBAHNUS).

B mpornecce n3yuenus kypca nHpopMaTuku yriyonéHHoro ypoBHs 6 11 knacce
oOy4JaromumMucs OyayT JOCTUTHYTHI CIEAYIOIINE MTPEIMETHbIE Pe3yIbTaThl:

yMEHHE CTPOUTh  HEpaBHOMEpHbIE  KOJBI, JOIMYCKAIOIIHE  OJIHO3HAYHOE
JeKOIMpOBaHUe cooOuIeHnii (TpedUKCHbIE KOJbI), MCIONb30BAaTh MPOCTEHIINE KOJBI,
KOTOpbI€ TMO3BOJIAIOT OOHAPYXMBAaTh M MCIPABIATh OMIMOKM MpU Mepeaade JaHHBIX,
CTPOHTH KO, 00€CIeurBaIONINIl HANMEHBIIYIO BO3MOXKHYIO CPEIHION0 UTMHY COOOIICHUS
IpU U3BECTHOM YaCTOTE CHUMBOJIOB, MOSCHATH MPUHIUIIBI paOOTHI MPOCTHIX AITOPUTMOB
C)KaTus JaHHBIX;

YMEHHE pelaTh alrOpUTMUYECKHE 3a/1a4H, CBSI3aHHBIE C aHAJTN30M rpadoB (3a1auu
MOCTPOCHMSI ONITUMAJILHOTO MYTH MEX]y BepIIMHAMH rpada, onpeeeHHs] KOJIUu4ecTBa
pa3NUYHBIX TyTEeH MEXIYy BEpUIMHAMU OPHEHTUPOBAHHOTO AaIMKJIMYECKOro rpada),
YMEHHE UCIO0JIb30BaTh AEPEBbS MIPU aHAIN3€ U OCTPOECHUH KOJIOB U VIS MPEACTaBICHUS



apu(METHUECKUX BBIPAKEHHUM, MpU pEHIeHUH 3aJady TOHCKAa U COPTHUPOBKHU, YMEHHUE
CTPOUTH JIEPEBO WIPHI IO 33JaHHOMY alTOPUTMY, pa3pabdaTbiBaTh M OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATErUIO UTPHI;

yMEHHE pa3pabaThiBaTh U PEAM30BBIBATH B BHJIE MPOrpPaMM 0a30BbIE alTOPUTMBI,
YMEHHUE UCIOJIb30BATh B IPOrpaMMax JaHHbIE PA3JIMYHBIX THIOB C yYETOM OrpaHUYECHUN
Ha JMAna3oH UX BO3MOKHBIX 3HAYCHHM, MPUMEHSTh MPH PEIICHUU 3a7a4 CTPYKTYpPbI
JMAHHBIX (CIIUCKHU, CJIOBapH, CTEKH, OYEPEH, JEPEBbhs), UCIOIb30BaTh 0a30BbIE ONEepallun
CO CTPYKTYypaMH JAAHHBIX, IPUMEHITh CTAaHAAPTHBIE U COOCTBEHHBIE MOAIPOrPAMMBI TS
00pabOTKM YHCIOBBIX JAHHBIX UM CHUMBOJBHBIX CTPOK, MCIIOJB30BaTh MPHU pa3pabOTKe
nporpaMM  OMOMMOTEKM TOANPOrpaMM, 3HATh (YHKIHMOHAIbHBIE BO3MOKHOCTH
WHCTPYMEHTAIBHBIX CPEACTB Cpeibl pa3pabOTKH, yMEHHE HCIOIb30BaTh CpEACTBa
OTJIQJKU IIPOTPaMM B CpeJie MPOrpaMMUPOBAaHUS, YMEHUE IOKYMEHTUPOBATH IPOIPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMHU CBEACHHSIMH O 0a3aX MaHHBIX, UX CTPYKTYpE, CpeIcTBax
CO3/IaHUsS W pabOThl C HUMHU, YMEHHUE HCIIOIb30BaTh TaOIWYHBIE (PENAIMOHHBIE) Oa3bl
JAHHBIX (COCTABIISITH 3aIIPOCH B 0a3axX JaHHBIX, BHIMOIHATH COPTHPOBKY M IMOUCK 3aMUCen
B 0a3e JaHHBIX, HAMIOJIHATH pa3pab0TaHHyI0 0a3y aHHBIX) U CIIPABOYHBIE CUCTEMBI;

yMEHHE MCHOIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUYECKUE MOJEIN JJId aHalu3a
00BEKTOB M TMpOIecCOB: (POpMYyITUPOBATH I11€1b MOJICIUPOBAHUS, BBIIOJHATH AHAIH3
pE3yJIbTAaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS, OLICHMBATh COOTBETCTBHUE MOJEIU
MOJIETTUPYEMOMY OOBEKTY WM TMPOIECCy, MPEACTABISATh PE3yIbTaThl MOJACITUPOBAHUS B
HarJIsiTHOM BH/JIE;

yMEHHE  OpraHW30BBIBaTh  JIMYHOE  HWH(OPMAIIMOHHOE  TPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  Pa3IUYHbIX  CPEACTB  LU(PPOBBIX  TEXHOJOTUH, IOHUMaHUE
BO3MOXXHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIOB pabOThl, BO3MOXKHOCTEH M OrpaHHYEHUs
NPUMEHEHHs TEXHOJIOT M HCKYCCTBEHHOT'O MHTEIUIEKTa B PAa3IMUHBIX 00J1aCTAX, HAJTMUYHE
NpEJICTaBICHUI O Kpyre pellaeMbIX 3aJad MallMHHOrO oOydeHHs (pacrno3HaBaHUS,
KJaccu(puKalMu M MPOTHO3UPOBAHMS) HAIWYME TMPEACTAaBICHUNA 00 MCIOIb30BAHUN
WH(OPMAIIMOHHBIX TEXHOJIOTHI B pa3IMYHBIX IPO(heCcCHOHANBHBIX cepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos JIEKTPOHHBIE
HaumenoBaHMe pa3aeioB u TeM nugposbie
Ne i/mn P Kontpoasubie IIpakruyeckue (1np )
NPOrpaMMbl Bcero 5 5 o0pa3oBarTe/ibHbIE
padoThI padoThI pecypesI
Paszgea 1. llndpoBass rpaMOTHOCTH
11 Kommnsrotep - yHHBEpcanbHOE 6
' YCTPOUCTBO 0OPaOOTKH JaHHBIX
1.2 [Iporpammuoe obecrieueHue 6
1.3 KomneroTepHble cetu 5
1.4 HNudopmanmonnas 6e300acHOCTb 7 2
Hroro no pazneny 24
Pasznen 2. Teoperuueckue 0oCHOBbI HHGOPMATHKH
[IpencraBnenue uHpopmauu B
2.1 bea dopman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aIre0psl JIOTUKU 14 1
2.3 KomnbroTepHas apudmeTuka 7 1
Hroro no pazneny 40
Pasnen 3. AroputMbl M1 NPpOrpaMMHPOBaHHE
3.1 BBeneHue B mporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHbIe aIrOpUTMBI 8 2
3.3 YuciieHHbIE METOIbI 5 3
3.4 AnroputmMbl 00pabOTKH CHMBOJIBHBIX 5 1
) JTAHHBIX
3.5 Anroputmbl 00pabOTKH MacCHBOB 10 3.5




Uroro mo pazgeny

Paznen 4. UndgopmanuoHHbIE TEXHOJIOT UM

44

4.1 O06paboTka TEKCTOBBIX IOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 15

ITPOTPAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HanmeHoBaHue pa3aesioB U TeM Kontpoabnpie  [pakTieckue (uugpossbIe)
NporpaMmal Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBbI HH()OPMATHKH
11 Nudopmanms u nHOOpMaIIMOHHBIE 10 )5
IPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. ANroputMsbl 1 NIpOrpaMMHUpPOBaHHe
2.1 DJIEMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
73 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOrpaMMHUpPOBAHUS
Uroro no pazgeny 50
Pa3znea 3. UndopManinoHHbIE TEXHOJIOTHH
31 KoMnbroTepHO-MaTEMaTHYECKOE 3 )
' MOJEIUPOBAHUE
3.2 ba3wl maHHBIX 10 4
33 Be0-caiiter 14 4
34 KommnbroTepHas rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3
Wroro no pazneny 48
PesepBHoe Bpems 20




OBILIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME 136 0 36:5







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

TpeboBaHUs TEXHUKU
0€30MaCHOCTH Y TUTHEHBI TIPU
paboTe ¢ KOMITBIOTEPaMU U
JPYTUMU KOMITOHEHTaMHU
I(QPOBOTO OKPYKEHUS

[TpunIHIBI PaOOTHl KOMITBIOTEPOB
U KOMITBIOTEPHBIX CUCTEM

KoaunuyecTBO yacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uudpoBbIe
o0pa3oBaTe/ibHbIC

pecypchl

OOMEH TaHHBIMH C TIOMOIIIBIO

mrH. KOHTpouiepbl BHEITHUX

YCTPOWCTB

ABTOMAaTHYECKOE BBITIOJTHEHHE
MPOTPAMMBI ITPOIIECCOPOM

OnepaTtuBHasi, NOCTOSHHASA U
JOJITOBPEMEHHAs NaMSTh.
KoHnTposiepsl BHEIIHUX
ycrpoucts. [Ipsmoit noctyn
namsTu

CoBpeMeHHbIE KOMITBIOTEPHBIE
TEXHOJOTUU

[TporpammHoe obOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX
CHCTEM U MOOMJIBHBIX YCTPOICTB




CucremHoe IIpOorpaMMHOC
obOecreucHue. OHepaI_II/IOHHBIe
CHUCTCMbI

Yrtunutel. [[paiiBepbl yCTpPOUCTB.
[TapannensHOE
IIPOrpaMMHUPOBAHNE

10

11

NHcTamisanusa 1 JeuHCTAIUIAIHIS
IIPOrpaMMHOT0 00ECTICUEHHUS

@aiisioBbie cUCTEMBI. [[pUHIIUTIBI
pa3MeIIeHUsI U UMEHOBAHUS
¢daiinoB B JOJTOBPEMEHHON
mamMsty. 111a0IoHBI A1 OIHUCaHUS
rpynn ¢aitios

12

3akonomarenscTBO Poccuiickoit
denepanuu B 06J1aCTH
MPOrpaMMHOT0 0OEeCTIeUeHUs U
JTAaHHBIX

13

14
15

[IpuHLIMIIBI TOCTPOCHUS U
arrapaTHbIC KOMIIOHEHTHI
KOMITBIOTEPHBIX ceTel. CeTeBble
IIPOTOKOJIBI

Cetp UHTEpHET

Paznenenne IP-cetn Ha oziceTH ¢
IIOMOIIIBLI0 MacOK MOJICEeTEN

16

CereBoe aIMUHUCTPUPOBAHUE

17

Bunel nesrenbHOCTH B ceTH
Nnutepuer. Cepucel HTEpHETA.
['ocynapcTBEHHBIE AJIEKTPOHHBIE
CEPBUCHI U YCIYTH




18

Nudopmanmronnas 6€301macHOCTh

19

BpenoHocHbIe TporpaMmMHoOe
obecrieueHre U METOIbl OOPHOBI C
HUM

20

21

22
23

[TpakTuueckas paboTa 1o Teme

" AHTUBUPYCHBIE TPOTPAMMBI"
Opranusanus JUYHOTO apXHUBa
uHpopmanuu. PesepHoe
konpoBanue. [laponbHas 3amura
apxuBa

[udpoBanue naHHbIX

Anroputrm mugposanust RSA.
Creranorpadus

24

25

26

27

[TpakTuueckas paboTa 1o Teme
"[lludpoBanue naHHBIX"

WNudopmanus, naHHbIC U 3HAHHUS.
WudopmarimoHHbIe TPOIIECCHI B
NPHUPOJIE, TEXHUKE U 00IIEeCTBE

HenpepbiBHBIE U TUCKPETHBIE
BEJINYHMHBI U CUTHAJIBI.
HeobxonumocTs AMCKpeTH3aIuu
UH(pOpMAIHH, TTpeTHA3HAYCHHON
JUTSL XpaHEHHUS, TIepelavn U
00paboTKH B IU(POBBIX CUCTEMAX

JIBOM4HOE KOAMPOBAHHUE.
PaBHOMEpHBIEC 1 HEpAaBHOMEPHBIE
Kobl. JlekonupoBanue
COOOIIEHHH, 3aITMCAaHHBIX C
MTOMOIIBIK0 HEPABHOMEPHBIX KOJIOB




28

29

30
31

Ycnosue @ano. [loctpoenue
OJIHO3HAYHO JI€KOJIUPYEMBIX
KOJIOB C IOMOIIIbIO iepeBa. ['pad
An. A. MapkoBa

EnauHuibe! n3MepeHust KoJInuecTBa
uH(popmauuu. AnpaBUTHBII
MOAXOJ K OIIEHKE KOJIMYECTBa
uH(popMaluu

CucreMbl CUACIICHUS

[lepeBoa uncen u3 ogHON
CHUCTEMBI CUUCIICHUS B IPYTYIO

32

JIBonuHasi, BOCbMEpUYHAS U
IECTHAIIIATEpUYHAs CUCTEMBI
CUHUCIICHHS, CBSI3b MEXKY HUMH

33

I[BOI/I‘-IHEISI, BOCBMCPHUYHAA U
MCeCTHAAUATCpUIHAA CUCTCMBbI
CUUCIICHHA, CBA3b MCXKAY HUMHU

34

35

36

JIBon4Has, BOCbMEPHUYHAS U
[ICCTHAAIIATEPUIHAS CUCTEMBI
CUHUCJICHUS, CBS3b MEXKy HUMHU
ApudmeTndeckre onepaiuuy B
MO3UIIMOHHBIX CUCTEMaX
CUHCIICHHS

TponuHas ypaBHOBEILICHHAs
CHUCTEMA CUUCIICHUS

37
38

I[BOI/ILIHO-JICCSITI/ILIHaH CcucremMma
CUMCIICHHA

KonnpoBanue TeKCTOB




39

40

41

42

43

PacTtpoBoe koaupoBanue
HU300pakeHUH

[TpakTudeckas paboTa 1Mo Teme
"Iuckperusanus rpaduuecKoin
nHdopmaru"

I{BeToBBIE MOENU. BekTopHOE
koaupoBanue. ®opmatsl (haitaos.
TpéxmepHas rpaduka.
®pakranpHas rpaduka
KonupoBanue 3Byka. Onenka
MH(OPMALIMOHHOTO 00BbEMa
3BYKOBBIX JIaHHBIX IPH 3aJaHHBIX
4acToTe AUCKPETU3ALNH U
pPa3psAIHOCTH KOJUPOBAHUS
[IpaxTrueckas pabora o Teme

" luckperusanus 3ByKOBOH
uHpopmarun"

44

OcHOBBI anreOphl JJOTUKU

45

46

47

Jlornueckue onepanun. TaOIUIbI
WCTUHHOCTHU

Jlornyeckue BbIpaKEeHUS.
Jlornueckue ToXXaeCTBA.
Jloka3aTenbCTBO JOTHYECKUX
TOXKJIECTB C TTIOMOIIBIO TA0IHUII
HCTUHHOCTH

[TpakTuyeckas pabora Mo Teme
«ITocTpoenue u ananu3 Ta0IHIl
UCTHHHOCTHU B TaOJMYHOM
poIeccope»




48

49

Jlornueckue OoIIcpanuu 1
OII¢panv HaJl MHOXKCCTBAMHA

Jlornueckue OoIIcpanuu 1
orncpanunn HaJl MHOXCCTBaAMHA

50

3aKOHBI aNreOpbl JIOTHKY.
OKBHUBaJIEHTHBIE IPEOOPA30BAHNUS
JIOTHYECKUX BBIPAKECHUU

51

52

53

Jlornueckue ypaBHEHUS U
CUCTEMbI YpaBHEHUN

Jlornueckue QyHKIIHH.
3aBHCHUMOCTH KOJIMYECTBA
BO3MOKHBIX JTJOTMUYECKHX
(GYHKIHN OT KOJTMYECTBA
aprymeHToB. [lojiHbIE CHCTEMBI
JIOTUYECKUX (DYHKIIHIA

Kanonnyeckue ¢hopmbl
JIOTHYECKUX BBIPAKEHHH.
CoBeplieHHbIE TU3BIOHKTUBHBIC U
KOHBIOHKTHUBHBIE HOPMaJIbHbIE
(bOpMBI, aNTOPUTMBI UX
MOCTPOCHHUSI 110 TabIUIEe
UCTHHHOCTH

54

55

56

Jlornyeckue 3neMEHTBI B COCTaBe
KOMIIbIOTEpA

Tpurrep. Cymmatop.
MHoropa3spsiHbIii CymMMaTop
[TocTpoeHne cxeM Ha JJOrMYECKHUX
AJIEMEHTaX. 3aluCh JIOTUYECKOTO
BBIPAKEHUS 110 JIOTUYECKON CXeME




57

58

59

MI/IKPOCXGMBI 1 TCXHOJIOTHA UX
IMpOMU3BOJACTBA

[IpencraBneHue 1ENbIX YUCEI B
MaMsITH KOMIIBIOTEPA.
OrpaHn4eHHOCTh JUana3oHa
Yyuces NpU OrPAaHUYCHUT
KOJIMYECTBa Pa3psiioB.
[lepenosiHeHUE pa3psAHON CETKU

be33HakoBbIC 1 3HAKOBBIC
aHHbIE. 3HAKOBLINA OUT.
JIBOUYHBINA JOTIOJIHUTEIBLHBIN KO/
OTPULATEIBHBIX YUCEI

60

IToOuTOBEIE JIOTHYECKHE
ornepanuu. Jlornueckuu,
apu(pMeTUUECKUN U TUKINYECKUN
CIBUTHU

61

[MudpoBanme ¢ MOMOIIBIO
MOOMTOBOM OmepaIuu
«uckirovaromee MITN»

62

[IpencraBinenue U XxpaHeHUE B
naMsTH KOMIIBIOTEpa
BELIECCTBEHHBIX YHCEI

63

BrinonHenue onepauuii ¢
BELIECTBEHHBIMH YUCIIAMH,
HAKOIUIEHHE OMIMOOK MPH
BBIUHCIICHUSIX

64

[TpakTuueckas paboTa 1o Teme
«M3yuenue nopa3psaaHOro
MalIMHHOTIO MPEACTaBICHUS
LENBIX U BEIIECTBEHHBIX YHCEI»




65

Ananuz AJITOPUTMOB

Drarbl penieHus 3aaa4 Ha
KoMIbtoTepe. IHCTpyMeHTallbHbIE

06 Cpe/ICTBA: TPAHCIATOP, OTJIAIUHK,
pOGUITUPOBIIUK
Cpena nporpaMMupOBaHHSL.
KomMmnunsmus u uHTEpIpeTanus

67 nporpamm. BupryanbsHbie
MaiuHbl. IHTErprpoBaHHast
cpena pa3paboTKu

68 MeTobl OTJIaIK1 IPOrpamMm

69 Tumnel NepeMeHHBIX B SI3bIKE
POrpaMMHUPOBAHUS

70 O6paboTKa IEeNBIX YHCEe

71 O06paboTka BEIIECTBCHHBIX YHCEIT

7 CrnyyaiiHble U ICeBOCTyYaliHbIE
qucia

73 BerBnenus. CiioxxHble yCI0BUs

74 [{MKIIBI C yCIOBUEM
[{1KIBI IO TEPEMEHHOM.

75 B3anmo3zameHsseMoCTh pa3InuHbIX
BHJIOB ITUKJIOB

76 O6paboTka HATypaTbHBIX YHUCEI C
UCII0JIb30BAHUEM IIUKIIOB
Haxoxaenue Bcex IpoCThIX YHCEe
B 33/IaHHOM JIMara30He

77 [TpakTuueckas paboTa 1o Teme 0.5

«Pemenue 3agady METOIOM
nepedopay




78

I/IHBapI/IaHT OTHUKJIa

79

JlokyMeHTHpOBaHHE MPOTpaMM

80
81

82

83

O06paboTka TaHHBIX, XPAHSIITHXCS
B (paitmax
Pa3zOuenue 3a1aun Ha mo3a1auyu

Hcnonp3oBanue cTaHIapTHOM
OMOIIMOTEKH A3BIKA
MPOTPaMMHUPOBAHUS.
IToaxmouenne ONOINOTEK
MOJIIPOTPaMM CTOPOHHHUX
MIPOU3BOAUTENEH

[Toanporpammsl (Ipoueaypsl U
GyHKITIN)

84

85

[Mognporpammel (Ipouieypsl U
GYHKITNN)

[IpaxTrueckas pabora o Teme
"Pa3pabotka nognporpamMm”

86

Pexypcusi. PexypcuBHbBIE 00BEKTHI
(ppaxrainsr). PekypcuBHbie
Mpoleaypsl U PyHKIUH.
Hcnonp3oBaHue creka st
OpraHu3aluy PEKYPCUBHBIX
BBI30BOB

87

88

[TpakTuueckas paboTa 1o Teme
"PexypcuBHBIE TOATPOrpaMMBbI"
MonayibHbBIN TPUHIUIT
MOCTPOCHHUSI POTPaMM

89

YuciaeHHbIe METOIbI




90

[TpakTnueckas pabora no Teme
«HucieHHoe peneHue
YPaBHEHUI»

91

92

93

94

Hcnons30Banue TUCKPETU3ALMH B
BBIUMCIINTENIbHBIX 3a7auax

[TpakTudeckas paboTa 1Mo Teme
«I[TpubnmKx€HHOE BHIYNCIICHUE
JUTMH KPUBBIX | IJTOMIAEH
buryp»

[TpakTuueckas paboTa 1o Teme
«Ilouck Mmakcumyma (MUHUMYyMa)
byHKIA

O6paboTka CUMBOJIBHBIX JJAHHBIX.
Anroputmsl 00pabOTKH
CHUMBOJIBHBIX CTPOK: ITOJICYET
KOJIMYECTBA MOSBICHUI CHMBOJIA
B CTPOKE

95

96

Anroputmbl 00pabOTKH
CUMBOJIBHBIX CTPOK: pa30OHeHHE
CTPOKH Ha CJIOBA MO NPOOEIbHBIM
CHUMBOJIAM

Anroputmsl 00pabOTKH
CHUMBOJIBHBIX CTPOK: IIOUCK
IIOACTPOKH BHYTPH JaHHOU
CTPOKH; 3aMEHA HAWJICHHOU
MOJICTPOKH HA JIPYTYIO CTPOKY

97

[TpakTuueckas paboTa 1o Teme
"O6paboTKa CTPOK C
UCTIOJIb30BaHUEM (YHKIUIA




98

CTaHJIAPTHOU OUOIMOTEKHU S3bIKA
porpaMMupoBaHus"

['enepanus CJIOB B 3aJaHHOM
andapure

99

MaccuBBbI U ITOCHEI0BATENLHOCTH
yucen. [IpakTudeckas pabota 1o
TeMe "3arnonHenue maccuna'

0.5

100

101

O06001IEHHBIE XapaKTEPUCTUKU
MaccuBa

JInHeNHBIN NONCK 3aJaHHOT'O
3HAYCHHUS B MaCCHUBE.
[TpakTuueckas paboTa 1o Teme
"JIMHEWHBIN ITOUCK 3aJaHHOT'O
3HA4YCHUS B MaccuBe"

0.5

102

[TpakTuueckas paboTa 1o Teme
"ITonck MUHUMAIIBHOTO
(MakcUMaJIbHOTO) 2JIEMEHTA B
YHICIOBOM Maccuse"

103

CopTHupoBKa 0JTHOMEPHOTO
Maccusa. [Ipoctsie METOABI
coptupoBkHU. [IpakTnueckas
pabota o teme "IIpocTsie
METOJbI COPTUPOBKHM MaccuBa'

0.5

104

105

CoptupoBka cinussaueM. beicTpas
COPTUPOBKA MaccuBa (aIropuTM
QuickSort). I[IpakTuyeckas padbota
o TeMe "bricTpas copTupoBKa
MaccuBa"

JIBOMYHBII OUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

0.5

0.5




[IpakTrueckas pabora 1o Teme
" JIBOUYHBIN TTOUCK"

106 JIByMepHBbIE MacCUBBI (MaTPHIIHI) 1

107 AnTopuT™MBI 00pabOTKHU MAaTPHIL 1

108 Perenue 3amay ananmsa JaHHBIX 1

109 CpencrtBa TEKCTOBOTO IpoIieccopa 1

110 KommnbrotepHas BEpcTKa TEKCTa 1
[TpakTudeckas paboTa 1Mo Teme

111 "BépcTka JOKyMEHTOB ¢ 1 1
MareMaTudeckuMu popmymnamu"

112 HNHCTpYMEHTHI pELIEH3UPOBAHUS 1

113 [TpakTudeckas paboTa 1Mo Teme | |
"MHOrocTpaHH4YHbIE JOKYMEHTHI"
O061ayHbIe CEPBUCHI.
KomnnextuBHas padota ¢

114 nokyMeHTaMmH. [IpakTnueckas 1 0.5
pabota no teme "KomnexkTuBHas
pabota ¢ ToKymMmeHTamMu'"

115 AHnanu3 na"HsiX. bonbume 1
JTAHHbIE

116 MammHHoe o0y4deHue 1

117 AHanu3 TaHHBIX C TTOMOIIBIO 1
ANEKTPOHHBIX TaOIIHUIT
[TpakTudeckas paboTa 1mo Teme

118 "AHannu3 JaHHBIX ¢ TOMOIIBIO 1 1
AJIEKTPOHHBIX Ta0OMI"
[Toctpoenue rpadukoB GyHKIHIA.

119 [IpakTnyeckas padoTa 1o Teme 1 0.5

"HarnsinHoe npeacTaBiieHUE




120

121

122

123
124
125
126
127
128
129
130
131
132
133

pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKH JaHHBIX B BUJIC
JTarpaMM CpeJICTBAMH PEIaKTopa
AIEKTPOHHBIX TAOIHIT"

Jlnauu tpenpa. [Ipaktuueckas
pabota no teme "[logbop muHUM
TpEHJ1a, MPOrHO3UpOBaHuE"

[TonGop mapamerpa.
[TpakTuueckas paboTa 1o Teme
"YuCclIeHHOE pelIeHue ypaBHEHUI
C TIOMOIIIBIO TI0100pa mapameTpa”

OnTuMH3aIys Kak MOUCK
HaWJTy4Ilero pemeHus B
3aJIaHHBIX YCIIOBHUSIX.
[TpakTuueckas paboTa 1o Teme
"Pemnrenune 3a1a4 ONTUMHU3AIAH C
MTOMOIIIBIO AIEKTPOHHBIX TAOIHIT"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

S i VA [ i ) VUG ) G () S Sy

0.5

0.5

0.5




134

PesepBHOE Bpemsi

135

PesepBHOE Bpemsi

136

PesepBHOE Bpemsi

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

136

21.5




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
° ara uGpoBbI
JI:;H Tema ypoxa Beero Kontpoabubie IlpakTuyeckue iyqenuﬂ :)lﬁl()bal:()ma:enbﬂme
padoThI padoThI pecypeb
1 KonungectBo nndopmanun 1
2 AJITOPUTMBI CXKATHUS JAHHBIX 1
3 Anroputm Xaddmana 1
[Ipaktryeckas paboTa o Teme
4 "CskaTHe JaHHBIX C IIOMOIIBIO 1 1
anroput™ma Xahpmana"
5 Anroputm LZW 1
AJNTOPUTMBI CXKAaTHUS JAHHBIX C
notepsimu. [IpakTuueckas padbora
6 o teMe "CrkaTHe JaHHBIX C 1 0.5
notepsimu (asnroputmsl JPEG,
MP3)"
7 CkopocTh nepeaduu JaHHbIX 1
8 [ToMexoycTOHYUBBIE KOJBI 1
9 [TpakTuueckas paboTa 1o Teme | 1
"IlomexoycToiiunBbIe KOJIbI"
Cuctembl. KOMIOHEHTBI CHCTEMBI
U UX B3aUMOJICHCTBHE.
10 Cucremnslil 5pdekTt. YnpasieHue 1
KaK MH(OPMAIIMOHHBIN TIpOIIecC.
OOGpatHas CBS3b
11 Mopenu u MoJieTupoBaHue 1
12 ['padsr 1




13

14
15

16

17

Pelrenue 3aga4 ¢ moMouibIo
rpados

JepeBbst

OCHOBBI TEOpUH UTP

[TpakTudeckas paboTa 1Mo Teme
"IToMCK BBIMTPBILIHON CTpaTEruu
B UTpPE C MOJIHOM nHbOopMalen”

CpeI[CTBa HCKYCCTBCHHOI'O
HHTCIIJICKTA

18

19

20

21
22

[TpakTuueckas paboTa 1o Teme
"CpencTBa UCKYCCTBEHHOTO
MHTEJUIeKTa"

dopmanuzanus MoOHITUA
anroputMma. Mammuna Teropunra
KaK yHUBepcajbHas MOJIEIb
BblunciieHni. Tesuc Yépua—
TrropuHra

[IpaxTrueckas pabora o Teme
"CocTraBieHue IpocTon
MpOrpaMMBbI JJI1 MAIIUHbI
Trropunra"

Mammna [Tocra

Hopmainbabie anropumer
Mapkosa

23

24

AJITOPUTMUYECKH HEPAZPEIIUMbIC
3aJa4y. 3ajada OCTaHOBA.
HeB03MO0OXKHOCTh aBTOMAaTHYECKOM
OTJIAJAKH IPOrpaMm

C0KHOCTh BBIYHCIICHHI




25

[Touck mpoCTHIX YHCEN B
3aJJaHHOM JHara3oHe C MOMOIIBI0
IrOpUTMAa «peleTo DpaTocheHar

26

[TpakTuueckas paboTa 1o Teme
"ITorck MPOCTHIX YUCET B
3a/laHHOM JiMarna3one"

27

28

MHoropa3spsiiHbIe LEIbIe YUCIIa,
3a]]auu JJIMHHON apu(MEeTHKU
[IpakTrueckas pabora 1o Teme
"Peanu3anyst BEIYUCICHUN C
MHOTOpa3psAIHbBIMU yuciaamu'

29

CrnoBapu (accoriiaTUBHbBIC
MaCCHBBI, 0TOOpakeHus ). X3III-
tabsuuel. [TocTpoenue
an(aBUTHO-YACTOTHOTO CJIOBApPs
JUTS 33JaHHOTO TEKCTa

30

[TpakTuueckas paboTa 1o Teme
"TITocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBAPS /ISt
3a1aHHOTO TeKcTa"

31

32

33

AHaNn3 TEKCTa Ha €CTECTBEHHOM
si3bIKe. Brinenenue
MIOCJIEI0BATEIbHOCTEN 10
mabnony. Perynsphsie
BbIp@KCHUA. HaCTOTHBIN aHAIIN3

[TpakTuueckas paboTa 1o Teme
"AHalIn3 TEKCTA Ha €CTECTBEHHOM
S3bIKE"

Crexu. AHanu3 NpaBUIbLHOCTU
CKOOOYHOT'O BBIPAYKEHUS




34

Brrancienne apupMeTniaeckoro
BBIPAKCHHUS, 3aITUCAHHOTO B
nocThUKCHOUN popme

35

36

[TpakTuueckas paboTa 1o Teme
"Brruncnenue apudMeTHIECKOTO
BBIPAyKEHUS, 3alIMCAHHOTO B
nocThuKcHOM dopme"

Ouepenu. Mcnionb3oBanue
ouepenu Ui BPEMEHHOTO
XPaHCHHUS JTAHHBIX

37

38

39

[TpakTuueckas paboTa 1o Teme
"Ucnonw3oBanue ouepenn”

JepeBbs. Peanuzanus nepesa ¢
MMOMOIIBIO CCBUIIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) IEPEBBSI.
IToctpoenue nepesa st
3aJJaHHOTO apU(PMETUYECKOTO
BBIpaKEHUS

[IpaxTrueckas pabora o Teme
"Hcnonb30BaHue IEPEBHEB IS
BBIUUCIICHUS apu(METHIECKUX
BbIpakeHUM"

40

41

42

PekypcuBHBIC anropuTMBI 00X0/1a
nepesa. Mcronp30BaHue CTEKa U
ouepenu Juist 00xoAa nepena
PekypcuBHBIC anropuTMBI 00X0/1a
nepesa. Mcnonb3oBaHue creka u
ouepeau st 00xo/a 1epeBa
Anroputmsl Ha Tpadax.
[TocTpoeHre MUHUMAJIBHOTO




OCTOBHOTI'O ACpPCBAa B3BCHICHHOI'O
CBA3HOI'O HCOPUCHTUPOBAHHOI'O

rpada

43

44

45

46

47

48

49

50

O6xox rpada B riyouny. O6xon
rpada B IIUPHUHY

KonmdecTBoO pa3muvHbIX MyTeH
MEX/Ty BEPIIMHAMU
OPUCHTHPOBAHHOTO
AlMKJINYecKoro rpada

Anroput™m JIeHKCTpBL.

[TpakTuueckas paboTa 1o Teme
"BeraucieHne QiInHbI
KpaTyaliero myTu MexIy
BepIIMHAaMHU rpada (anropurm
JHetikcTpbr)"

Anroput™m ®noitna—Y opiamia

3ajauu, penraemMple ¢ MOMOUIBIO
JTUHAMUYECKOTO
POrPaMMHUPOBAHUS: BEIYHCIICHUE
PEKYpPCUBHBIX (PYHKITHIA

[TpakTnueckas pabora o Teme
"Briuncnenne peKypcuBHBIX
(YHKIHIA ¢ TOMOIIBIO
JTUHAMUYECKOTO
IporpaMMHpoBaHus"

3ajauu, penraemMble ¢ MOMOIIBIO
JTUHAMUYECKOTO
MIPOrpaMMUPOBAHHUS: TIOJACUET
KOJIMYECTBA BAPUAHTOB




51

52

53

54

55

[IpakTrueckas pabora 1o Teme
"Ilocu€t KoMMYecTBa BapUaHTOB
C IOMOIILIO TMHAMHYECKOTO
porpaMMupoBaHus"

3agayu, penaeMbie ¢ MOMOIIBIO
JTUHAMHYECKOTO
MPOrpaMMHUPOBAaHUS: 3aJ1a4U
ONTHUMHU3AIUHN

[TonsTe 0 mapagurmax
nporpammupoBanus. O630p
SI3BIKOB TTPOTPAMMHPOBAHHS
ITonsiTrie 00 0OBEKTHO-
OpHUEHTHUPOBAHHOM
IpOrpaMMHUPOBAHUH

O0BexTHI U Ki1accel. CBOKMCTBA U
METOAbI 00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN
aHanm3

57

[IpakTraeckas paboTta 1mo Teme
"M cnoap30BaHuE TOTOBBIX
KJIACCOB B Mporpamme"

58

Pa3paboTka mporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
10/X0/1a

59

60

[TpakTuueckas pabota
"PazpaboTka mpocToil mporpaMMel
C UCIIOJIb30BaHUEM KJIaccoB"

Nuxkancyssanus. [Ipaktryeckas
pabora mo Teme "Pa3paboTka

0.5




61
62

KJIacca, UCIIOIb3YIOIIETO
WMHKAICYJIAIUI0"

HacnenoBanue. [Tomumopduzm

[TpakTHueckas paboTa Mo Teme
"Pa3paboTka nepapxuu Kiaccop"

63

Cpenpl ObICTpOl pazpaboTKH
nporpamm. [IpoexktupoBanue
uHTepdeiica monb30BaTENs

64

65

[TpoektupoBanue nurepderica
HOJIb30BaTENs
Hcnonp3oBaHue roToBBIX
YTIPaBISIEMBIX SJIEMEHTOB IS
MOCTpOEHUs HHTepdeiica

66

[TpakTuueckas paboTa 1o Teme
"Pa3paboTka mporpaMMsI ¢
rpaduueckum unrepdericom”

67

68

N3yueHne BTOpPOro sA3bIKa
IIPOrpaMMUPOBAHHUS

N3ydenue BTOpOro si3bika
MPOTPAMMHUPOBAHUS

69

70

OTanel KOMITIBIOTCPHO-
MaTEMaTHYICCKOI'O
MOJACINPOBAHUA

Juckperusanus npu

MAaTEMaTH4YC€CKOM MOACIIMPOBAHHUN

HETNPEPBIBHBIX MPOLIECCOB.
MonenupoBaHue IBUKEHUS

71

[TpakTuueckas paboTa 1o Teme
"MopenupoBaHue 1BUKeHUs"




72

73

74

MopenupoBanue OHOTOTHUYECKUX
cucreM. [IpakTudeckas pabora 1mo
teme "MojenupoBanue
OMOJIOTHYECKHUX chcTEM"

MaremaTudecKue MOJICIu B
SKOHOMHUKE. BrruncinurenbHbIe
9KCIICPUMCHTEBI C MOJACIISIMHA

BepositHOCTHBIE MOIENH.
[TpakTuueckas paboTa 1o Teme
"MMuTalinOHHOE MOJETUPOBAHUE
¢ TIOMOIIIbI0 MeTos1a MoHTe-
Kapino"

0.5

0.5

75

76

KOMHBIOTGpHOG MOACIINPOBAHNC
CUCTCM YIIpAaBJICHHUA

OO6paboTka pe3yabTaToB
IKCIIEPUMEHTA

77

Tabnuunble (pensairoHHbIC) Oa3bl
JTAHHBIX

78

79

[Touck, copTupoBka u QrIbTpaIUs
JAHHBIX. 3aMPOChl HA BBIOOPKY
JTAHHBIX. 3aMIPOCHI C TapaMeTPaMHU.
Brrunciisiemple mosist B 3armpocax

[TpakTudeckas paboTa 1mo Teme
"PaboTa ¢ roToBoii 0a30ii JaHHBIX"

80

MHuoroTta0ian4Hble 0a3bl JaHHBIX.
Tunel cBsA3el Mexay TaOIUIIAMH.
Buemnny kimrou. LlenoctHOCTH
0a3bl JaHHBIX




[TpakTuueckas paboTa 1Mo Teme

81 "Pa3paboTka MHOTOTa0IUIHOM
0a3bl JaHHBIX"

22 3anpockl K MHOTOTaOJIUYHBIM
0a3aM JIaHHBIX
[TpakTuueckas paboTa 1Mo Teme

83 "3anmpochl K MHOTOTaOJIUYHOM
0a3e JaHHBIX"

84 S3bIk ynipaBnenus nanabiMu SQL
[TpakTudeckas paboTa 1Mo Teme

85 "VYrpaBieHue TaHHBIMU C
MOMOIIIBIO si3bIKa SQL"

36 Hepensimmonusie 6a3bl TaHHBIX.
DKCHEepPTHBIE CUCTEMBbI

87 HaTeprer-npunoxenus
[TonsTue o cepepHOU U

23 KJIMEHTCKOM YacTsAX CauTa.
TexHONOTHs «KIIMEHT — CEPBEPY,
€€ IOCTOMHCTBA U HEJOCTATKU

89 OcHoBbl si3pika HTML
[TpakTuueckas paboTa 1o Teme

90 "Co3nianue TeKCTOBOM BeO-
CTpaHuLbI"

91 OcHosbl si3p1ka HTML

92 OcHossl si3p1ka HTML
[TpakTudeckas paboTa 1mo Teme

93 "Co3nganue BeO-CTpaHUIIbI,

BKJIFOYAKOIIEH MYJIbTUMEIUIHBIE




94

00BEKTHI (PUCYHKH, 3ByKOBBIE
JaHHbIE, BUE0)"

OCHOBBI KacKaHBIX TaOJIHUI]
ctuneit (CSS)

95

96
97
98

99

100

101

[TpakTuueckas paboTa 1o Teme
"OdopmiieHre CTpaHUIIbI C
MOMOUIBIO KACKAAHBIX TaOJIHIL
cruiein”

Cuenapuu Ha si3pike JavaScript
Cuenapuu Ha si3bike JavaScript
®opmbl Ha BeO-CTpaHuUIIe
[TpakTudeckas paboTa 1Mo Teme
"O6padoTka gaHHbIX GpopM"
Pa3mernienue BeO-caiiToB. Ycnyra
XOCTUHTa. 3arpy3ka (aiiioB Ha
calT

Kangpuposanue. McnpaBnenue
nepcnekTuBkl. ['ucrorpamMmma.
Koppekuus ypoBHe#, KoppeKkuus
usera. O0eciiBEeUnBaHNE [IBETHBIX
n300pakeHU

102

103

BBon n3o6paxenwii ¢
UCTIOJIb30BAHUEM PA3INYHBIX
U(PPOBBIX YCTPOICTB.
[TpakTuueckas pabora o Teme
"O6padoTka 1P POBBIX
¢dororpadmuii"

Perymis. PaGoTa ¢ obmactsamu.
OunbTphl. [IpakTHueckas pabora

0.5

0.5




104

o Teme "PeTymib nugpoBbIx
dbotorpaduii”

MHorocoiHbIe H300paKeHHUs.
TexkcroBsle cion. Macka cios.
Kananer. Coxpanenue
BbIJIEJIEHHOM 00J1aCTH

105

106

107

108

[TpakTuueckas paboTa 1o Teme
"MHorocnolHbIe H300pakeHus"

[ToaroroBka UIOCTpALIUK IS
BeO-caiftoB. [IpakTuueckas pabota
10 TemMe " AHUMUPOBaHHBIE
n3o0pakeHus"

Bekropnas rpaduka.
Bekropuszanus pacTpoBbIX
N300pakeHU M

[IpaxTrueckas pabora o Teme
"BekTopHas rpaduxa"

0.5

109

110

111
112

[IpuHIMITBI TOCTPOCHUSA U
PEIaKTUPOBAHUS TPEXMEPHBIX
Monaenei

[IpaxTrueckas pabora o Teme
"Co3gaHue npocThIX TPEXMEPHBIX
mozenen"

Cerounble Mosienu. Marepuaibl

[TpakTudeckas paboTa 1mo Teme
"Cerounbie Moaein"

113

MopnennpoBaHre HCTOYHUKOB
ocseneHus. Kamepst




[Ipaktuyeckas paboTa o Teme

114 " " 1
Pennepunr

115 AnnutuBHBIC TexHOOTUH (3D- 1

IPUHTEPHI)

[TonsaTHE O BUpTYyaIbHOU
116 pPEAIbHOCTH U JOTIOJIHEHHOM 1

pEaIbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpemst 1
126 Pe3epBHOE Bpemst 1
127 Pe3epBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMst 1
131 Pe3epBHOE BpeMst 1
132 Pe3epBHOE BpeMst 1
133 Pe3epBHOE BpeMst 1
134 Pe3epBHOE BpeMst 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpems 1




OBILIEE KOJIMYECTBO YACOB IIO

[IPOTPAMME 136 0 365







IMPOBEPSIEMBIE HA EI'D 11O UHO®OPMATUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUA

IIposepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHON MPOrPaMMBbl CPeIHEro
o0urero oopasoBanus

1.

3name (noHumams)

1.1

ITonnmanue OCHOBHBIX IIPUHLUATIOB YCTpOMCTBA u
(GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIMOHAPHBIX U MOOWIBHBIX
KOMITbIOTE€POB; TCHACHIIUI Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTUI;
BIIaJICHUE HAaBBIKAMU PabOTHI C OMEPAlMOHHBIMU CHCTEMaMU U
OCHOBHBIMH BHJIAMH IMPOTPAMMHOTO OOECTeUeHHUs ISl PEIICHUS
y4eOHBIX 3aJ1a4 110 BRIOPAHHOM CeIMaTu3aiiu

1.2

1.3

1.4

Hanuuwne npeacraBieHuil 0 6a30BbIX NPUHLUIAX OPraHU3ALNU U
GYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETEeH

[ToHnMaHNe OCHOBHBIX HPUHIUIOB AMCKPETU3ALUHN Pa3IMYHBIX
BUJIOB MH(pOpMaLUU

[lonnmanue 0a30BbIX aJITOPUTMOB OOpPaOOTKM YHUCIOBOM U
TEKCTOBON MH(OpMauu (3alIUCh YKCET B MO3UIMOHHON cucTeMe
CUUCJICHUS, AETUMOCTD LENbIX YUCEeIl; HAX0XK/IEHUE BCEX MPOCTHIX
yucel B 3aJaHHOM JMamna3oHe; o0paboTka MHOIrOpaspsIHBIX
LENBIX YNCEN; aHAJIU3 CUMBOJIBHBIX CTPOK U JPYI'HX), AJITOPUTMOB
MOMCKA U COPTUPOBKH

1.5

3HaHre (PYHKIIMOHAIBHBIC BO3MOXXHOCTH HMHCTPYMEHTAIBHBIX
CPEJICTB CPeJbl pa3pabOTKH

1.6

1.7

Brnagenne OCHOBHBIMH CBEJACHHSMH O 0a3ax JaHHBIX, HX
CTPYKTYpe, CPeICTBaX CO3AaHus U pabOTHI C HUMHU

IloHnmaHue BO3MOXXHOCTEM W OrPaHUYECHHM  TEXHOJIOTHUU
HCKYCCTBEHHOTO HMHTEIJIEKTa B Pa3jMYHbIX O0JIACTAX; HaIU4Yue
npeACcTaBICHUN 00 MCIIO0Ib30BAHUH UH(OPMAIIMOHHBIX
TEXHOJIOTUH B PAa3IMYHBIX MPpOodeccuoHANbHBIX cepax

1.8

2.1

Bnanenue TEOPETUYECKUM amnmapaTom, MTO3BOJISFOIIIUM
OCYLLIECTBIIATH NPEACTABICHUE 3aJaHHOIO HATYypPAJIBbHOIO YUCia B
Pa3NMUYHBIX CHCTEMaxX CYHUCIICHUS; BBIMOIHATH MPeoOpa3oBaHUs
JIOTUYECKUX BBIPAKEHUH, HMCIOJIb3Ys 3aKOHBI aireOpbl JIOTHKU;
ONpeNeNsTh KpaTyalliuii IyTh BO B3BEIIEHHOM Trpade U
KOJMYECTBO IIyTE€H MEXIy BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYEecKoro rpaga

Ymemso

YMeHHe HUCIMOoNIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOMEIH
JUIsl aHalM3a OOBEKTOB W MPOLECCOB: (POopMyIupoBaTh Ieib
MOJIETTUPOBAHUS, BBIIOIHITH aHAJIU3 PE3yJIbTaTOB, MOJYYEHHBIX B




2.2

X0/I€  MOJEIHMPOBAHMS; OIEHUBATh aJIEKBATHOCTh  MOJEIH
MOJIETUpYEMOMY  OOBEKTY WJIM  IpOLecCy; IpeacTaBIsATh
pe3yJbTaThl MOJCIUPOBAHUS B HATJISTHOM BHUJIE

YMeHnue kiaaccupuIMpoBaTh OCHOBHBIE 33Jaud aHaIM3a JIAHHBIX
(mporHo3upoBaHue, KiIacCU(pUKALMS, KIacTepu3alus, aHallu3
OTKJIOHEHUH); TIOHMMATh IOCJIEOBATENIBHOCTh PEIICHUs 3a/ay
aHaJli3a JTaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BBIOOp © (WJIM) TOCTPOECHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YyAIH3aIUsl JAHHBIX, HHTEPIIPETAIUS
pE3yJIbTaTOB

2.3

YMeHue onpeaeniarb HHPOPMALMOHHBIA OO0BbEM TEKCTOBBIX,
rpaduyeckux M 3BYKOBBIX JAHHBIX IMPHU 3aJaHHBIX I[apamMeTpax
JUCKpPETH3aluu. YMEHUE ONpeleNsiTh CPEIHIO CKOPOCTh
nepeiayy IaHHbIX, OLICHUBATh U3MEHEHHE BPEMEHH TIepeiauu pu
M3MEHEHUU WHPOPMAIIMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTHUK
KaHaJia CBSI3U
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YMeHune CTpouTh KOJ, OOECIeUHuBaIONIUA  HAUMEHBIIYIO
BO3MOJKHYIO CPETHIOI0 JUIMHY COOOIIEHHUS MPY N3BECTHON YacTOTe
CUMBOJIOB

2.5

2.6

YMeHue UCImojb30BaTh MPU  PEIICHUWH  3aJad4  CBOMCTBaA
MO3UIIMOHHOW 3alKMCU YHCEJ, AJITOPUTMBbI TOCTPOCHUS 3aIvCH
qyciaa B NO3UIIMOHHOM CHCTEME CYHCJIEHHS C 3aJaHHBIM
OCHOBAHUEM U MTOCTPOCHUSI YHUCJIA IO CTPOKE, COAEPIKAIICH 3aNUCh
9TOr0 4YHCja B MO3UIIMOHHOM CHCTEME CUMCICHHS C 3aJlaHHBIM
OCHOBaHHEM; YMEHHE BBITIOJHATH apru(METUUECKUE OTepalii B
MMO3UIIMOHHBIX CUCTEMaX CUHCICHUS

YMeHue CTpOUTH JIOTMYECKOE BBIPA)KEHHE B JIU3BIOHKTUBHON WU
KOHBIOHKTUBHOW HOPMalibHBIX (opMax MO 3aJaHHON Tabmuie
UCTMHHOCTH; HCCJIE0BAaTh 00JAaCTh MCTUHHOCTU BBICKAa3bIBAHMUSA,
COJZIEpKAILEro IMEpPEeMEHHBIE; peIlaTh HECIOXKHBIE JIOIMYECKUue
ypaBHEHUsI

2.7

YMeHHne pemarb aIrOpUTMUYECKHE 3aJlaud, CBS3aHHBIE C
aHamu30M TpadoB (3a7a4M TMOCTPOCHHUS ONTHUMAIBHOTO ITyTH
MeX1y BeplIMHaMu Tpada, ornpeaesneHuss KOJIMUecTBa pa3InuHbIX
IIyTEH MEXAY BEPIIMHAMM OPUEHTHPOBAHHOIO ALMKINYECKOIO

rpaga)

2.8

29

YMeHHe UCTI0Ib30BaTh IEPEBbS MPU aHAJIN3€E U TIOCTPOCHUH KOJIOB
U JUId TpeACTaBICHHUS apu()METHUYECKHX BBIPAKCHHUH, TNpU
pelIeHUN 3a7a4 IIOMCKA U COPTUPOBKU; YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JaHHOMY aJITOPUTMY; pa3pabaTbiBaTh U 0OOCHOBBIBATh
BBIUTPBILIHYIO CTPATErHI0 UTPBI

YMeHue aHalnu3upoBaTh AJTOPUTMBI C HMCIIOIB30BAHUEM TaOJINILL
TPACCUPOBKM; ONpEeAeATh 0e3 HCIHOIb30BaHMUsSI KOMIIBIOTEpPA
pE3yabTaThl BBIIOJHEHUS HECIOKHBIX MPOTPaMM, BKIIIOYAIOIIMX




LUKJIbI, BETBICHUSA W MOAIPOTPAMMBbI, MPH 3aJaHHBIX HCXOIHBIX
JTAHHBIX

2.10

VYMeHue omnpenenarb CI0KHOCTb M3ydaeMbIX B Kypce 0a30BBIX
AJITOPUTMOB (CYMMMpPOBAHHUE 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, MepeOOpHbIE ANTOPUTMbl, JBOMYHBIA IOUCK) U
IIPUBOJUTH IPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOU CII0KHOCTH
JUISL pELICHUS] OTHOM 3aJ1aud

2.11

Brnanenue — yHUBEpCalbHBIM  SI3BIKOM  MPOrPaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#),
NpEe/ICTaBICHUSIMA O 0a30BbIX THIAX JaHHBIX U CTPYKTypax
JAHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIE YIPaBJISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHAJIM3 MPEaI0KEHHON
MPOrpaMMBbI: OTPENENATh PE3yJbTaThl PabOThl MPOrPaMMBbI MPHU
3aJIaHHBIX UCXOJHBIX JIAHHBIX; OMPEIENATh, P KAKUX UCXOIHBIX
JTAHHBIX BO3MOYKHO MOJTyYE€HUE YKa3aHHBIX PE3YIbTAaTOB; BBISBISATh
JIAaHHbIE, KOTOpPhIE MOTYT TMPUBECTH K OIHMOKe B padote
nporpaMmbl; (OPMYITUPOBATH MPEUIOKEHHUS 0  YIYUIICHUIO
MIPOTrpaMMHOTI0 KOJIa

2.12

YMeHne peanu3oBBIBATH HA BBIOPAHHOM Ui W3YUYCHUS S3BIKE
nporpaMMupoBanust Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TumoBble anrOpuTMbl OOpaOOTKH YHCEI, YHCIOBBIX
MIOCJIEIOBATENIBHOCTEW U MACCUBOB: MPEICTABICHUE YUCIA B BUJIE
Habopa MPOCTBIX COMHOXHUTEJICH; HAXOXKJIECHHE MaKCHMAaJIbHOU
(MMHMMaJIbHON) LM(PHI HATYpalbHOIO YHUCIA, 3alHCAaHHOIO B
CUCTEME CUMCJICHUS C OCHOBaHMEM, HE mpeBblmarmum 10;
BBIYUCIICHUE OOOOMIEHHBIX XapaKTEPUCTUK DSJIEMEHTOB MacCHBa
WIM YHUCIOBOW MOCIEA0BATEIbHOCTH (CyMMBI, MPOU3BEIACHUS
CpeIHEero apu(pMeTHYecKoro, MUHUMAJIBHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB,  KOJMYECTBA  DJIEMEHTOB,  YJIOBIETBOPSIOIIUX
3aIaHHOMY YCJIOBHIO); COPTUPOBKY 2JIEMEHTOB MAacCHBa; YMEHUE
WCIIO0JIH30BaTh B IPOrpaMMax JaHHbIC PA3JIMUHBIX THUIIOB C yUETOM
OrpaHMYEHUN HA AMANa30H UX BO3MOXHBIX 3HAYEHUN, TPUMEHSTh
MIPU PEIIEHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH,
ouepend, IEpeBhs); MPUMEHITh CTaHAAPTHBIE M COOCTBEHHBIC
MOIIIPOTPAMMBI 1 00pabOTKH YHCIIOBBIX IAHHBIX U CHMBOJIBLHBIX
CTPOK; HCIIOJIb30BaTh MpH pa3paboTKe MporpaMM OUOIHOTEKU
MOANPOrpaMM; YMEHUE UCIOIb30BAaTh CPEJCTBA  OTJIAAKHU
IporpaMM B cpeJie TPOorpaMMUPOBAHUS

2.13

2.14

VYMeHue WHCHOJIb30BaTh DJJCKTPOHHBIC TAONWIBI IS aHalIM3a,
OpeACcTaBleHUsT U OOpaOOTKM JaHHBIX (BKJIIOYas BBIOOp
ONTUMAIBHOTO pEIICHUs, TOA0Op JIMHUYU TPEH/Ia, pEIICHUE 3a1a4
NPOTHO3UPOBAHUS);  YMEHHE  HWCIOJb30BaTh  TaOJIMYHBIE
(pensaunoHHbIE) 6a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBbI

Ymenue OpraHNU30BBLIBAThH JUYHOE UH(POPMAIIMOHHOE
IPOCTPAHCTBO C UCHOJIb30BAaHUEM PA3IMUHBIX CPEIACTB LUPPOBBIX




TEXHOJIOTUH; TMOHUMAHUE BO3MOXXHOCTEH HHU(PPOBBIX CEPBHCOB
TrOCYJIapPCTBEHHBIX YCIYT, IUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB



INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
NHOOPMATHUKE

Kon
1

1.1

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

[{udposas rpaMOTHOCTH

OCHOBHBIE TEHJEHIIUN PA3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTUM.
[TapannensHble BRIUMCIEHNUS. MHOTOMPOLECCOPHBIE CUCTEMBI.
Pacrnipenenénupie BHIYMCIUTEIbHBIE CUCTEMBI U 00pab0TKa OOJBIINX
JTAHHBIX

1.2

[IpuHUUNBI MOCTPOCHUS W ammapaTHble KOMIOHEHTHl KOMIBIOTEPHBIX
cereii. CereBble mnpoTokonbl. CeTb MHTEpHET. Agnpecanmuss B CeTH
Nurepuer. Ilporokonsr cteka TCP/IP. Cucrema AOMEHHBIX HMMEH.
Paznenenne [P-cetn Ha MOACETH C TOMOIIBIO MACOK MOACETEM

1.3

QaitnoBass cucrema. Ilonck B (aiinoBoit cucteme. [IpuHIUIBI
pa3MellleHuss M HMEHOBaHMsA (allIoB B JIOJITOBPEMEHHOM IaMATH.
[I1aGioHBI 111 ONIMcaHus rpynn ¢aitios

1.4

1.5

CkopocTh mepefauyd JaHHBIX. 3aBHCHUMOCTbh BpPEMEHU Iepefadd OT
MH(POPMAIIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBS3H
HludppoBanue naHHbIX. CUMMETpUYHBIE M HECUMMETPUYHBIC MIUQPHI.
udper npocroit 3amensl. [Hudp Lezaps. ludp Buxenepa. Anroputm
mgposanusg RSA

1.6

Konpl, mo3Bonsitomue oOHapyUBaThb M UCHPABISATH  OIIKUOKH,
BO3HMKAIONIME TIpU Iiepenadye JOaHHbIX. PaccrossHue X3>MMUHra.
Konuposanue ¢ moBropenuem 6utoB. Koasl XoMmuHTa

TeopeTnueckre OCHOBBI HH(POPMATUKU

2.1

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE U HEpPaBHOMEPHBIE KOJIbI.
JlekoaupoBaHue COOOLICHNUH, 3alTMCAaHHBIX C TIOMOIIBIO HEPABHOMEPHBIX
KoJ10B. YcioBue @ano. [locTpoeHne 0JHO3HAUYHO IEKOIUPYEMBIX KOJOB
C IIOMOUIBIO IepeBa

2.2
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Teoperndeckue MoAX0bI K OLIEHKE KOoM4ecTBa HHpopMau. EnnHuiel
U3MepeHus KonudectBa MHpopmaruu. AydaBUTHBIM MOIXOA K OIEHKE
KOJM4ecTBa MHGOpMaluy. 3aKOH aJJIMTUBHOCTH HH(popmaru. Popmyiia
Xaptiau. Undopmarus u BepostHocTb. Popmyia lllennona

Cucremsl cuuciieHus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHMCEN B
MO3UIIMOHHOW cucTeMe cuuciieHus. (CBOMCTBa MO3MLUMOHHON 3amucu
qHcia: KOJIMYECTBO HHM(p B 3alMCH, NPU3HAK JEIMMOCTH YHUCIIa Ha
OCHOBaHHE CUCTEMBI CUMCIIEHHs. AJITOPUTM MEPEBOAA LIEJIOr0 Yucia u3
P-nuHON cHUCTEMBI CUMCIEHUS B JECATUYHYHO. AJICOPUTM IE€pEBOJA
KOHEYHOU P-muHOI npoOu B MECATUYHYIO. AJITOPUTM TEPEBOJA IEIO0T0
yucina U3 JACCATUYHOM cucTteMbl cuuciaeHus B P-uunyro. IlepeBon
KOHEYHOW JeCATUYHOU J1poOu B P-muHyro. /[BomuHas, BocbMeprUyHas U
HIECTHAAUATEpUYHAasi CUCTEMBl CYHMCJIEHHUS, CBSI3b MEXKIYy HUMHU.
Apudmerndeckue onepanuy B IO3UIUOHHBIX CUCTEMAaX CUUCICHHUS




2.4

TpOI/I‘IHaﬂ YPaBHOBCHICHHAA CUCTEMaA CUHUCIICHMUA. I[BOI/I‘-IHO-ILCCSITI/I‘-IHEIH
CHUCTEMA CUHUCIICHUA

2.5

KonupoBanue tekctoB. Koguposka ASCII. OnHoOaiiTHBIE KOAMPOBKHU.
Crangapt UNICODE. Konupoka UTF-8. Onpenenenue
MH(OPMALIMOHHOTO 00BEMA TEKCTOBBIX COOOILIEHUI

2.6

2.7

2.8

KomupoBanune wu3o0paxenuil. OueHka HHPOPMALMOHHOTO 00BEMA
rpaguecKuX JaHHBIX TPH 3aJaHHBIX pa3pelleHNH W TIyOuHe
KoaupoBaHus 1BeTa. LlBetoBeie momenu. KomupoBanue 3Byka. OueHka
MH(pOPMAIIMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX 4acTOTE
JAMCKPETU3ALUH U Pa3psITHOCTH KOAUPOBAHUS

Anrebpa noruku. [lonstue Beicka3piBaHus. BrickasbiBaTenbHble (YOPMBI
(npenukatel). KBaHTOPBI CyII€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue oneparnuu. TaOauibl UICTUHHOCTH. Jlornueckue BoIpaskeHusl.
Jlornueckune ToxaecTBa. Jlornueckue omnepauud W ONEpalyd HaL
MHOKECTBAMH.

3aKOHBI aNreOpbl JIOTUKU. DKBUBAJICHTHBIE IPEOOPa30BAHMS IOTUYECKHUX
BbIpakeHUH. JIornyeckre ypaBHEHHS U CUCTEMBI YPAaBHEHUM.
Jlornueckue  QyHKIMU. 3aBUCHUMOCTh  KOJMYECTBA  BO3MOXKHBIX
JIOTUYECKUX (PYHKIUI OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue GopMbl JJOTHYECKUX BbIpAKEHUN

COBepU_ICHHBIC AU3BIOHKTHBHBIC KOHbIOHKTUBHBIC HOPMAJIbHBIC (bOpMBI,
AJITOPUTMBI UX IMOCTPOCHUA 110 T3,6J'II/II_I€ HCTHUHHOCTHU

2.9

Jlornueckue 3jIeMEHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psansslii  cymmarop. IloctpoeHne cxeM Ha JIOTUYECKUX
JJIeMEHTax [0 3aJaHHOMY JIOTUYECKOMY  BBIPAXEHHUIO.  3aluch
JIOTUYECKOTO BBIPAKEHUS TI0 JIOTHUECKOM cXxeme

2.10

Mopemn n wmopenupoBanue. Llenm monenupoBaHus. AJIEKBaTHOCTh
MOJIEIM  MOJIECTHPYeMOMY O00BeKTy wuiau mporeccy. Dopmanuzanus
MPUKJIAJHbBIX 3a/1a4.
[IpencraBnenue pe3yabTaToB MOACTUPOBAHUS B BUAE, YIOOHOM JUIS
BOCHPUSTHS YeJIOBEKOM. ['padmyeckoe mpecTaBieHue JaHHBIX (CXEMBI,
TaOJIULbI, TPAQUKH).

2.11

2.12

[IpencraBnenne nenplX 4UCeN B MaMITH KOMIbIOTEPA. OrpaHUYEHHOCTh
IUana3oHa  4ucel IpU  OrPAaHUYEHUM  KOJIMYECTBA  Pa3pslOB.
[lepenonnenue paspsaHON ceTKU. be33HakoBbIE M 3HAKOBBIE JIaHHBIC.
3HaKOBBIN OUT. [[BOMYHBIN TOTIOTHUTEIBHBIN KOJT OTPULIATETHHBIX YHCEIL.
[TobutoBble noruyeckue omnepanuu. Jlornueckuii, apu@meTHUecKuil u
mukiandeckuit casurd. lugppoBanue ¢ mOMOIIBI0 TOOUTOBOM OMepauu
«uckimoyaromiee UJIM»

[IpencraBneHune BelIeCTBEHHBIX YHCEII B TAMSATH KOMITbIOTEpA. 3Havalas
4acThb Y TMOPSAOK uMcia. /[Mana3oH 3HAUYEHUU BEIIECTBEHHBIX YHCEI.
[TpoGnembl XpaHEeHHsI BEIIECTBEHHBIX YMCEN, CBSI3aHHBIC C OTPAHMYECHUEM
KOJIMYECTBA pa3psAA0B. BBINOJHEHWE OlNEpaluii ¢ BEIIECTBEHHBIMU
YHCIIaMU, HAKOTUICHHE OMIMOOK TIPH BHIYMCIICHUSX




2.13

I'pappr. OcHoBHble moHsATHSA. Buner rpados. Omnucanue rpadoB c
MTOMOIIBIO MAaTPHL] CMEXHOCTH, BECOBBIX MAaTpPHII, CIIUCKOB CMEKHOCTH.
Pemenne anropuTMHuUEcCKHMX 3aad, CBSI3aHHBIX C aHaJIU30M TIpadoB
(mocTpoeHne ONTUMAIBHOTO TYTH MEXIy BepIIMHaMu Tpada,
OIlpe/ie]IeHHe KOJIMYECTBA PA3IMYHBIX MyTed MeX1y BepUIMHAMU
OPUEHTUPOBAHHOI'O ALIUKINYECKOT0 rpada)

2.14

HepeBbs. bunapuoe nepeso. Jepesbs noucka. CriocoObl 00X0/a aepesa.
[IpencraBienne apudMeTHYECKMX BBIPAKECHUH B BHIC JcpeBa.
Hcnonw3oBanue rpadoB W JIEPEBHEB MPH ONMUCAHHH OOBEKTOB W
MIPOIIECCOB OKPY’KAIOIIEr0 MHpa

2.15

2.16

JIMCKpeTHBIE UTPBI BYX UTPOKOB C MOJIHOM nH(popmanueid. [loctpoenue
7epeBa nepedopa BapUaHTOB, ONMCAHHWE CTPATETWU UIPbl B TAOJIMYHOM
¢opme. BpIMrphIIHBIE W MPOUTPHIIHBIE NO3UIMU. BbIUrphIIIHBIE
CTpaTeruu

CpenctBa HMCKYCCTBEHHOTO WHTEIUIEKTa. MaeHTH(UKaUg U TOUCK
n300pakeHu, pacmo3HaBaHue Jull. lcmonb3oBaHue  METOIOB
HMCKYCCTBEHHOTO MHTEJUIEKTa B oOydJaronux cucremax. Mcmonp3oBanue
METOJIOB HCKYCCTBEHHOTO HWHTEJUIEKTa B poboToTrexHuke. HMHTepHeT
Bemieil. HelipoHHble ceTn

ANTOpUTMBI M IPOrPAMMHUPOBAHUE

3.1

32

3.3

34

Qopmanu3anus NOHATHS —anroputMa. MammHa TeropuHra kax
YHUBEpPCAIbHAs MOJIETb BBIUNCICHUM

OreHka CII0KHOCTH BhIYHcIeHUH. Bpemst paboThl 1 00BEM HCIIONB3yeMOn
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHbIX. OIleHKa
ACHUMITOTUYECKOU CJI0KHOCTH aJTOPUTMOB. ANTOpUTMBI
MOJIMHOMUANBHON  ciioxHOCTU. [lepebopublie anroputmel. I[Ipumeps
Pa3IMYHBIX QJITOPUTMOB PEIIEHUS OJHOW 3a/aud, KOTOPbIE HMEIOT
Pa3IMYHYIO CIIOKHOCTD

OnpeneneHre  BO3MOXHBIX — pe3yJbTaToB  pabOThl  MPOCTEHIIMX
QITOPUTMOB  YIIPABJICHUS  HCIOIHHUTEISIMA W BBIYUCIIUTEIBHBIX
anroputMoB. OmpesieNieHne UCXOIHBIX JaHHBIX, TPH KOTOPHIX AJITOPUTM
MOJXKET JaTh TPEOYEMBIH pe3yabTaT

Anroputmbl  00pa0OTKM  HATypalbHBIX  4YHCENl, 3allCaHHBIX B
MO3UIMOHHBIX CHUCTEMaxX CUMCICHHs: pa30uMeHue 3alucH Yuciaa Ha
oTAenbHble LUGPBI, HAXOXICHHE CyMMBl W TpOHM3BeACHHUS LU,
HaXO0XJCHHEe MAKCUMaIbHOU (MUHUMAIBHOW) HUQPHI.

[IpencraBnenue uuciaa B BHAE HAOOpa MPOCTBIX COMHOMXKHUTENEH.
AaroputMm OBICTPOTO BO3BEAEHUS B CTemeHb. [I0MCK MpPOCTHIX yucen B
3aJJaHHOM JIMana3oHe ¢ OMOIIBIO aJrOpUTMa «pemeTo IparocheHar

3.5

MHoropaspsiHbI€ LeNIbIe YUCIIa, 334a4U IITMHHON apu(METHKU

3.6

SA3pik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl
JNAHHBIX: LEJOYHMCIEHHbIC, BEIIECTBEHHBIC, CHMBOJIbHBIE, JIOTUYECKUE.
Berenenus. Cnoxsbie ycnoBus. I{ukiael ¢ ycinoBueM. Lukibl 1o
IIEPEMEHHOM.




OOpaboTka maHHBIX, XpaHAmmxcs B (aitax. TexcToBble W TBOWYHBIC
(aiinel. @aiinoBele nepeMeHHbIe ((ailioBbie ykaszatenu). UreHue u3
(aiina. 3anuck B daii.

Pa3Ouenne 3amaun Ha mnoazanauu. lloxmporpammsl (mpouenypsl u
GyHKIHIN).

Wcnonp30BaHue cTaHAapTHON OMOIMOTEKH sI3bIKA IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U pyHkuuu. Vcnonb3oBaHue cTeka
JUIsL OPraHU3ALMH PEKYPCUBHBIX BBI30BOB

3.8

3.9

3.10

3.11

UucnenHsle MeTOAbl. TouHOEe W NPUOTMKEHHOE peIICHUS 3a/JIauu.
UucineHHoe peIICHHE YpaBHEHWM C IOMOIBI0 Toadopa MmapaMmerpa.
UucneHHsle METOABl pELICHUS YPAaBHEHHWI: METO] mepedopa, METOo.
MOJIOBUHHOTO JeneHus. [IpuOmmkEHHOE BBIYHCICHHE IJIUH KPHUBBIX.
Brruucnenue miomaaei Guryp ¢ moMoIbo YUCICHHBIX METOA0B (METO/T
MPSIMOYTOJILHUKOB, METOJ Tparennii). [Touck Makcumyma (MUHUMYyMa)
(YHKIIMU OJTHON TIEpEMEHHON METOAO0M MOJIOBUHHOTO JIEICHUS

OOpaboTka CHMBOJBHBIX JAaHHBIX. BCTpOCHHBIE (YHKIIUU SI3bIKA
MPOrPAaMMHPOBAHUS TSI 0OpaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: TOACYET KOJMYECTBA IOSBICHHIMA
CUMBOJIa B CTpPOKE, pa3OWeHHEe CTPOKM Ha CIIOBa IO MPOOETHHBIM
CHUMBOJIaM, TIOUCK MOJICTPOKH BHYTPHU TAHHOM CTPOKHU, 3aMeHa HallICHHON
MOJICTPOKK Ha JPYTYIO CTpOKy. ['eHepaiusi BCeX CJIOB B HEKOTOPOM
andasure, yIOBJICTBOPSIFOIIINX 3aJJaHHBIM OTPaHUYCHHUSIM.
[IpeoGpazoBaHue uncIa B CAMBOJIBHYIO CTPOKY U OOpPaTHO

MaccuBbl ¥ TOCJEI0BAaTEIBHOCTA 4ncel. BolumciieHne 0000UmEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa UJIM YUCIOBOM MOCIEA0BATEIIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEHETO apUPMETHIECKOT0, MUHUMAIBLHOTO U
MaKCHMAaJIbHOIO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIINAX
3aJJaHHOMY YCJIOBHIO). JINHEHHBIN MOKUCK 3a/1TaHHOTO 3HAYCHUS B MACCHBE.
AnropuT™MBl  pabOTBI € JJIEMEHTAMH MacCMBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTUpoBKa OgHOMEpHOro maccuBa. IIpocteie
METOJIbI COPTUPOBKM (METOJ| IMy3bIpbKa, METOJ BHIOOpa, COPTHUPOBKA
BcTaBkamu). COpTUpOBKA CHHUSHUEM. bBBICTpasi COPTUPOBKA MaccHBa
(anroputm QuickSort). /IBOnYHBIN MOUCK B OTCOPTUPOBAHHOM MacCCHUBE

JIByMepHbIE MacCUBBI (MAaTpHIIbl). AJITOPUTMBI 00paOOTKHU ABYMEPHBIX
MacCHBOB: 3aIIOJJHEHHE JIBYMEPHOTO YHCJIOBOIO MAaccHBa IO 33JaHHBIM
IpaBUJIaM, IIOMCK OJJIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIICHHE
MakcMMyMa (MUHHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa,
NEepeCcTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOIO MacCUBa

3.12

3.13

CrnoBapu (accollMaTHBHBIE MAaCCUBBI, OTOOpakeHHs). X3II-TaOIHUIbL.
[Toctpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS JJIS 33JAHHOTO TEKCTa
Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpaXeHHs. Buramcnenue
apu(MeTHUECKOro BhIPAKEHHUSI, 3alIMCAHHOTO B MOCTPUKCHOI popme.
Ouepenu. Mcnonb3oBaHue ouepen 1Jisi BP)EMEHHOTO XpPaHEHUS JaHHBIX




3.14

Anropurmsl Ha rpadax. IloctpoeHrne MUHUMaIBLHOTO OCTOBHOI'O JIEPEBA
B3BEIIECHHOI'O CBSI3HOTO HeopueHTHpoBaHHOro rpacda. KommuectBo
pa3IMyHBIX ~ MyTed  MexXay  BEepUIMHAMH  OPHUEHTHPOBAHHOTO
anuKIndeckoro rpada. Anroputm JeikcTpsl

3.15

HepeBbsi. Peanmmzanust gepeBa € NOMONIBIO CCBUIOYHBIX CTPYKTYD.
JIBonunbie (OmHapHbie) nepeBbsi. l[locTpoenue nepeBa Uisl 3aaHHOTO
apudMeTUUeCKOro BbIpaKeHUs. PeKypcUBHBIE alropuTMbl 00Xo07a
nepesa. Mcronb3oBaHue cTeka v odepeu aisi 00xojia gepeBa

3.16

JluHamudeckoe MpOrpaMMHpPOBAaHME KaK METOJ| pelIeHus 3agad ¢
COXpPaHEHHEM TMPOMEXKYTOUHBIX pe3yJIbTaTOB. 3aJaud, pellaeMble C
MOMOIIBID  JUHAMHYECKOTO  MPOTPaMMHUPOBAHMUS: BBIYUCIICHUE
PEKYpCUBHBIX (DYHKIMM, TOICYET KOJIMYECTBA BapHaHTOB, 3aJaud
ONTUMU3AINHI

3.17

4.1

4.2

[lonsatue 00  OOBEKTHO-OPHUEHTUPOBAHHOM  MPOTPAMMHUPOBAHUMU.
OO0bexkThl W Kkiacchl. CBoWcTBA W METOABI OOBEKTOB. OOBEKTHO-
OpUMEHTUPOBAaHHBIN aHanu3. Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO  TOJAXOJA. WNukancymnsnus, HacJleJI0BaHue,
nomMophu3m

NudopmanioHHble TEXHOIOTUN

Amnanu3 nanubix. OCHOBHBIE 33/1a4W aHANIN3a JJAHHBIX: IPOTHO3UPOBAHHKE,
Kiaccudukanusi, KJIacTepu3ausi, aHaIu3 OTKJIOHCHUH.
[TocnenoBaTeIbHOCTh PEIICHUS 33/1a4 aHAIM3a JAHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OI[EHKA KaueCTBa JaHHBIX, BBIOOP U (MJIM) MOCTPOCHUE
Mojenu,  mnpeoOpa3oBaHWE  JIaHHBIX,  BU3yalHW3alus  JIaHHBIX,
uHTeprnpeTanusi pe3yibraroB. [Iporpammubie cpenctBa u WHTepHer-
CEPBUCHI sl 00pabOTKU M TIPEACTABICHUS JaHHBIX. bolblue naHHbBIC.
MarmmHaHoe oOydeHue

AHau3 TaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Ta0NuLl. Beuncnenue cymMmsl,
cpenHero apudMeTHuuecKoro, HauOOJbIIEero (HaMMEHBIIEr0) 3HAUYCHHS
nauanasoHa. Berumcienue Kod(QQHUIMEHTa KOPPENISIUH JBYX PSAIOB
naHHbIX. [locTpoeHue cTon0yaThix, IMHEHYATHIX U KPYTOBBIX JTUArpaMM.
[Toctpoenue rpadukos ¢pyHkuuid. [logdop nuHuM TpeHaa, perieHue 3aaau
IIPOrHO3UpOBaHusA. Pemienwe 3ajad  ONTUMHU3alUM C  IOMOIIBIO
AIIEKTPOHHBIX TAOIHI]

4.3

4.4

Jluckpernszanus Ipyu MAaTeMaTHYECKOM MOJEINPOBAHUU HEMPEPBIBHBIX
IIPOLIECCOB. MopenupoBanue JIBUJKCHMSL. MopenupoBanue
OMOJIOTHYECKUX CUCTEeM. MareMaThuyeckue MOJIeIM B SKOHOMUKE.
BrrancnurenbHble SKCIEPUMEHTHI ¢ MojiensiMu. OOpaboTKa pe3ybTaToB
sKcrepuMeHTa. MeToJl HauMeHbIIMX KBaapaToB. OLEHKa 4YHMCIOBBIX
napamMeTpoB MOJIeTUpyeMbIX O0OBEKTOB U MpolieccoB. BoccraHoBieHnue
3aBUCHMOCTEH 110 PE3yJIbTaTaM dKCIIEPUMEHTA

BepostHocTtHble Mozenu. Meroasl Monte-Kapno. HMmuranmonHoe
MozenupoBanue. CUCTeMbl MaCCOBOIO 00CITYKMBaHUS




4.5

4.6

Tabnuunbie (pensiiuoHHbIE) 0a3bl JaHHBIX. Tabnmuia — MpeacTaBlIeHUE
CBeJIeHNH 00 OJMHOTHITHBIX oOBekTax. Iloie, 3amuceh. Kirou TaOImItbL.
Pabora ¢ roroBoii 0a30ii maHHBIX. 3amoyHeHue 0as3bl maHHBIX. Ilomck,
COPTUPOBKA W (UIBTpAIUsl TaHHBIX. 3alpOChl HAa BHIOOPKY JIaHHBIX.
3amnpocskl ¢ mapaMeTpamu. BerauciisieMble 1o B 3apocax.
MHuorotabnuyHbie 0a3bl JaHHBIX. THUIBI CBA3EH MEXIy TaOIHUIlaMu.
Buemmauit  xmrou.  IlemocTtHOCT,  0a3bl  JAaHHBIX.  3ampochl K
MHOI'0TA0JIMYHBIM 0a3aM JTaHHBIX

TekctoBbiii mporieccop. CpeicTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JTOKYMEHTHI. CHOCKH,
ornapneHue. [IpaBuia TUTHPOBAaHHWS WMCTOYHUKOB U O(DOpMIICHHS
OonbIMorpagUIECcKux CChUIOK




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Uadopmatuka (B 2 yactax); 10 kmacc. yrinybnennoe obydyenue [Tonskos K.1O.,
Epemun E.A. OOmecTtBo ¢ orpanndeHHoi oTBeTcTBEHHOCThIO « BMHOM. JlabopaTtopust
3HaHU»; AkunoHepHoe oOmecTBO «M3narenscTBo «IIpocBenienue

* Undopmatuka (B 2 yacTax); 11 kmacc. yrnmyonennoe ooyuenue [lonskos K.1O.,
Epemun E.A. OOmecTtBo ¢ orpanndeHHoi oTBeTcTBEHHOCThIO « BMHOM. JlabopaTtopust
3HaHUI»; AkunoHepHoe oOmecTBO «M3narenscTBo «IIpocBenienue

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

1. Undopmatuka. YMK nns crapueit mxonsl: 10—-11 knaccbl. YrinyO0n€HHbINA ypOBEHB.
Metoauueckoe nocodue Juist yuurtens» (aBrop-cocrasurens M. H. bopoaun);

2. Undopmatuka. 10—11 xnaccsl. bazossiit u yrinyonénnsiii yposuau. K. 1O. [Tomnsikos,

E. A. Epemun);

3. Uudopmaruka. Meroanueckoe nocodue: 10—11 knaccsl. ba3oBblil u yriyOn€HHbII

yposenb. K. FO. Tlonsikos, E. A. Epemun.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnexkuust nudpoBeix 00pa3oBaTEIbHBIX
pecypcoBy»

2. http://windows.edu/ru, «kEqunoe okHO ocTymna kK 00pa3oBaTeIbLHBIM PeCypcam»

3. http://fcior.edu.ru, http://eor.edu.ru, «DeaepanbHblii IEHTP HHPOPMAITUOHHBIX
00pa3oBaTeNbHBIX PECYPCOB»

4. http://www.ndce.edu.ru, Karanor yueOHBIX U3JaHUH, SJIEKTPOHHOTO 000PYAOBAHHUS
U 3JIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB AJis 001ero o0pa3oBaHus

5. http://www .portalschool.ru, IlIkonbHbII mopTa

6. http://www.ict.edu.ru, @enepanbubiii nopran «MubpopmaoHHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH B 00pa30BaHUI

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka IIpocsemenus

8. https://marketplace.obr.nd.ru/library/lessons ?filter_class=1 filter_subject=14,
O06pa3oBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickasi 2eKTpOHHAs IIKOJIA

10. https://myschool.edu.ru/, IOC «Mos nikoma»
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