H aTan MH MoanucaHo undpPoBoON NOANNCHIO:

Hatanua bopuncoBHa YepHbilwoBa
DN: cn=Hatanua bopucosHa

BOpMCOBHa qer.)HbIUJOBa, o=MBQY "lLIkona N2 47"

r.o. Camapa,

L‘I e p HblLLOBAa em¥iI24HYENSOIAT @O3ecT neecaRU 0O pasoBaTELHOE yupekieHe

«lllxona Ne 47 ¢ yrayGnennsiv H3YYEHHEM OTAILHLIX NPeIMETOR
umenn I'epost Coserckoro Corosa Bannuxuna H./L» ropoackoro okpyra Camapa

PACCMOTPEHO T[IPOBEPEHO 'ﬂ;a/ P}Ifﬂﬁﬂf)\
Ha 3aCE/IAHHH METOTHYECKOTo 3?&-“”1"&.:11, THpPEKTOpa npukazof Sx L9 b 20 Ne NP0
?FLE&HHCH? y LT e ‘Kotnkosa O.A. JHPEKTE l'}]'h'{_,l‘;-'. ;
poTokoa Ne « I » gl 2 ¢¥@ 2075 A : i Fopii )
K _ Fd%d ] i : HBUITO
OT « I8 y aleepesn 20451, ' ”{??* ) E"'H

T[pc:lg,z’ Tean M ’ //b

_ /Kynukopa E.A.

v
Hpunoxenne k OO HOO, 000, COO

PABOYASA ITPOI'PAMMA
yueOHoro npeamera (Kypca)
«__HNudopmaruka »

(Ha3BaHPIe B UMCHHUTECJIbHOM naz[eme)

VYpoBeHb peanuzanuu pabodeil mporpaMMsbl (mysxroe momdepkHyTs):
0a30BbIN, PACHIUPEHHBIN, YIITYOJEHHBIN, MPO(UIbHBIMI
s 10-11 kmaccos

Cpoxk ocBoennsi nporpammbl: 2 roaa (10 kmacc 136 gacos, 11 kimace — 136 gacoB)

CocraBJjieHa B COOTBETCTBUM € IPOTPAMMOI (Ha3BaHME U ABTOPHI POrPAMMBI):
®denepanbHOl paboueit mporpamMMsl 1o yaeOHoMy nipenmety «MHpopMaTrka» 6a30BbIi YPOBEHb
Munnpocsenienus Poccun, 2025 1.

YyeoHo-MeTognueckuii kommiaekc: YMK «Muadopmaruka. 10—11 kaaccsl. YrimyOneHHBIH
ypOBeHb», aBTOpHI: Ilomsakos K. 0., Epemun E. A.

CocraBurenu: FOpkosa JL.A.

Camapa, 2025 roa




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHbIN YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM
OCBOGHHSI OCHOBHOM  00pa30BaTENbHON  MpOrpamMMbl — CPEJHEro  OOIIero
oOpazoBanusi, npeacraBieHHbix B PI'OC COO, a taxkxke (denepanbHOi padoueit
IPOrpaMMbl BOCITUTAHHUS.

[IporpaMmma 1o wuHpoOpMaTHKe MAET TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOydYeHHUs, BOCHUTAHHMS M Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «Uudopmarukay Ha yriyOnEéHHOM YpPOBHE, YCTaHABIUBAET
o0s13aTenbHOE npeaIMeTHOE coJiepKaHue, nperycMaTpuBaeT ero
CTPYKTYypUpOBaHHE TIO pa3zesiaM B TeMaM Kypca, ONpeeisieT pacipeaesiecHue ero
o kiaccaM (TojaMm M3ydeHus ), JaéT MPUMEpPHOE pacrpeielieHne YIeOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U peKOMEHAyeMylo (MpUMEpHYIO)
MOCNEAOBATEIBPHOCTh  MX  HM3yY€HHUS C  y4€TOM  MEXIOPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIUXCS.

[TporpamMma mo uHGpOPMATHKE OMPEeIIeT KOJTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia Ajs KaXJI0To roja U3yuyeHus, B TOM YUCIIEe
JUISL COAEPIKATENIbHOTO HAMOJHEHHUs] PAa3HOrO0 BHAA KOHTPOJS (TMPOMEXYTOUHOM
aTTecTaluu oOyJaromuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rOCy/IapCTBEHHON MTOTOBOM artectamuu). [Iporpamma mo mHpOpMaTHKE SIBISIETCS
OCHOBOHM MJI1 COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO MJIAaHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(POPMATHKH KAaK HAyYHOH AWCHMIUIUHBI, H3YyYarolIen
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH aBTOMATH3AIMK WHPOPMAITMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  O0JacTH  TpPUMEHEHUS  HMHPOPMATHUKH, TIPEKIE  BCETO
uH(GOpPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHNE U COLUATBbHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ¥ HH(DOPMAIIMOHHOMN
JESITEIBHOCTH.

Kypc unndopmatuku st ypoBHsSI CpeaHEro 001ero oOpa3oBaHUs SIBISETCS
3aBEpUIAIOIIMM D3TallOM HEMPEpPHIBHOW MOATOTOBKH OOy4YaloOIIUXCs B 00dacTu
UHPOPMATUKA U UH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiep’kaHue Kypca MH(QOPMATHKH YPOBHS OCHOBHOTO OOIIETO OOpa30BaHUS U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlnui0 U 0000IIeHHne
3TOTO OTBITA.



Pesynbprarel  yrimyOn€HHOTO ypOBHS HU3ydeHHA y4eOHOTO TmpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI Ha TMOJyY€HHE KOMIIETEHTHOCTEH s
nocyenyromneil  mpodecCHoHaTbHON  NEeATeTbHOCTH KaK B paMKax JTaHHOU
IpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX € HeMl o0sacTsaXx. OHU BKIIIOYAKOT B CeOs:

OBJIAJICHUE KIIOYEBBIMU IOHATUSAMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpenMeTHas 00JacTb, Pacro3HaBaHHE COOTBETCTBYIOUIMX WM
PU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBATH PA3TUUYHbBIE TTOXObI
K U3YYEHHUIO SIBJICHUM, XapaKTEPHbIX Ul U3y4aeMOl IpeaMeTHONW 00J1acTy;

YMEHHME peularb TUIIOBbIE MPAKTUYECKUE U TEOPETHUYECKHE 3a/auH,
XapakTepHbIE ISl HUCIIOJIb30BAHHUS METOJOB W HMHCTPYMEHTapHus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpHUIl), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTIMHU
3HaHUM.

B pamkax yriayGn€HHOrO ypoBHSI M3ydeHHs] MH(OPMATUKH 00eCIeUrBaCTCS
eJICHAIIpaBJICHHAsl MMOATOTOBKAa O0YyYaloNIMXcs K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHM3alusx  MpoecCHOHAIBHOTO  OOpa3oBaHMsI MO  CHEHHAIBHOCTSM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKUM Kak
IporpaMMHasi MHXXEHepus, UHPOpMaIMOHHAas 0€30MacHOCTb, MH(OPMALIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIBHBIE CHCTEMBbl M CETH, OOJbIINE aHHbIE U
MaIlIMHHOE OOy4YeHHE, TPOMBIIUICHHBI WHTEPHET BeIleH, HWCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTMU OeCHpOBOAHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOI'MH, CUCTEMBI PACIPEAEIEHHOTO PEECTPa, TEXHOJOTMH BUPTYAJIBHON U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yraIyOn€HHOM YpPOBHE cCpenHero oOmiero oOpa3oBaHuss — oOecredeHue
JaJbHENIIEr0 pa3BUTHUA HH(OPMALMOHHBIX KOMIIETEHIMH O0y4aroulerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BHUBAOIIETOCs MH(OPMALMOHHOIO O0IIeCTBA
Y BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 xaccax m0mKHO 00€CTIEUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO HA MOHHUMAHUMU POJH
UHPOPMATUKH, HUH(POPMALMOHHBIX U KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OO0I1IECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh YMEHHI pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUAETh HMX CBS3b C KPUTEPUSIMH OLICHUBAHUA W CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEH, MPOBEPSTH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHUIO;



c(hOpMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHAM  HWH(POPMAITMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJOBEKa B OOIIECTBE, IMOHWMAHHE COIUATIHLHOTO,
SKOHOMHMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOIHOrO,
HPrOHOMHYECKOT0,  MEIUIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTU;

MPUHSATUE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIO/ICH, BOBJICUEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMAIUY;

CO3JJaHUE YCJIOBHM Ui pa3BUTHS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENLCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpA3BUTHIO.

B conepxannm yuebnoro mpeamera «MHpOpMaTHKa» BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Pazpgen «lludpoBass rpaMOTHOCTB» TOCBAIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHS, BKJIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue oCHOBbI HHGOPMATHUKH» BKJIIOYAET B CeOs
MOHATUUHBIA anmapar WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS HWH(POPMAIIHH,
u3MepeHus MHGOPMAITMOHHOTO O0BhEMA JaHHBIX, OCHOBBI aIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEIIMPOBAHHS.

Paznen «AaropuTMbl M NPOrpaMMHPOBAHHE)» HANPABICH Ha pPA3BUTHE
QITOPUTMHUYECKOTO MBILIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB pPEAHM3aIllMHd MPOTPaMM Ha S3bIKaX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Pazgpen  «AudopManuMOHHbIE  TEXHOJOTMM»  TIOCBAIIEH  BOIPOCaM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaM30BAHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHain3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MAaHHBIX W JJIEKTPOHHBIX TAOJMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuenénHom panee conepkanuu yueOHoro mpeamera «MHpopmatrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOJAT B
00s13aTeNBHYIO TTporpaMmMy OOy4eHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJIS1 U3YUEHUS
OTJIETTLHBIM MOTHUBUPOBAHHBIM U CITOCOOHBIM O0YJarOIIIHMCSI.

YrinyOn€éHHbld  ypOBeHb HW3Y4YeHUS MHPOPMATUKU PEKOMEHIYyeTCs MJis
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAIMOHHYIO cdepbl AEATENbHOCTU. YTIIYOJIEHHBIH YpOBEHb H3y4YEHUS
uHPOPMaTUKHA O0ECIIeUNBAET: MOJATOTOBKY OOY4YaOIIMUXCsl, OPUEHTUPOBAHHBIX HA



CIEIUATBLHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJOTHH W WHKEHEPHBIC
CIIELIMAIbHOCTH, Y4YacTHE€ B TMPOEKTHOM W MCCIEAOBATEIbCKOU JEATEeIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIpaBICHUSMU OTpPAciad HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YY4aCTHIO B OJIMMIIHAZaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMaTHKe.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B TIpenesiax OJHOTO Toja OOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHWIO YYHUTENIS TpPH MOATOTOBKE padoueit
POrpamMMbl U MMOYPOUYHOTO IJIAHUPOBAHUSI.

OO11ee YKMCII0O YacOB, PEKOMEHIOBAHHBIX JJIs1 U3y4YeHHs] HHPOpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MACHOCTM M TUTMEHbl Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIBEI paOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTh. OOMEH JaHHBIMU C
noMouipko muH. KoHTposiepsl BHEMHUX YCTpoHcTB. [Ipsmoil 1ocTyn Kk mamsTy.

OCHOBHBIE ~ TEHACHUWM  PA3BUTHUSA  KOMIIBIOTEPHBIX  TEXHOJIOTH.
[TapannensHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMmbioTepsl. Pacnpenenénnpie BBIUNCIUTENbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSAX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIJIEPHI.
PoGotusupoBanHbie MTPOU3BOACTBA.

[TporpamMmmMHoOe obecriedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bus
IpOrpaMMHOr0 obOecrieueHus: U Ux HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieueHns MOOWJIBHBIX ycTpoiucTB. IlapannenbHoe mNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaitBepsl  ycTpouicTB. HHCTAUISIIMA W JIEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinoBsie cuctembl. [IpuUHIMMIBI pa3MeleHuss U UMEHOBaHMs (DaljIoB B
noyiroBpeMeHHoi namsty. [llabmons! 1y1s onucanust rpynmn Qaityios.

[Iporpammuoe obecneuenue. JluneH3npoBanue NporpaMMHOro ooecrnedeHus
u 1uudpoBeix pecypcoB. I[IpompuerapHoe u CBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEpUECKOE MCMOIb30BAaHUE MPOTPaAaMMHOTO
obOecrieueHnss u 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3akoHoAaTenbCcTBOM Poccuiickoit denepanuu 3a HENPABOMEPHOE HCMOJIb30BAHUE
IpOrpaMMHOro odecreyeHus: U HUGPOBBIX PECYPCOB.

[IpyHLIMIBI IOCTPOEHUS U aNNapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble poTokoisl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokosl
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Ioncerei. CereBoe
aaMuHUACTpUpoBaHue. [lolyueHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JoM cetu. OnpeneneHue MaplipyTa JABUKEHUS
IIAKETOB.

Bunet  pestrenbHoct B cetw  Murtepner. CepBuchl  MHTepHerTa.
['eonHopMalinoHHbIE CUCTEMBI. ['€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JOKauus MOOUJIBHBIX TeNnedOHOB, OINpeAeNiCHHEe 3arpyKeHHOCTU
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OUIIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBHUCHI U yciayrd. CouuanbHbIE CETH —
opraHu3alus KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBuWiia TMOBeIeHUs B KubeprpoctpaHctBe. [IpobiieMa mnoaiMHHOCTH
nosydyeHHoM nHpopmannu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE U IKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C MCIIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. OO1ue npobieMbl 3alIUThl
uHdpopmaiuu 1 uHbopmanmoHHOW  Oe3zomacHocTH. CpeacTBa  3alIUThI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMalMOHHbIX  cucTeMax. IIpaBoBoe obOecrneueHue WHOOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpamnieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNna K  JIMYHOM
KOH(UIeHIIMATbHON MHPOpMaLUU, XpaHAILIEHCS HA MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHnocHoe mporpaMMHOe 00ecredeHrne U CrocoObl
OopsObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JUYHOTO apXuBa
uHpopMmaruu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

[udposanne nanHbix. CHUMMETpUUYHBIE U HECUMMETPHUUYHBIE IUQPHI.
[udper npoctoit 3amensl. IHudp Lesapsa. Iludp Buxkenepa. Anroputm
mm@poBanust RSA.

TeopeTnuyeckne 0oCHOBbI HH(POPMATHKHU

Uudopmanusi, nanusie u 3HaHus. MHopmanmoHHblie mpoieccsl B MPUpPO/IE,
TEXHUKE U OOIIIECTBE.

HenpepblBHbIE M JTUCKPETHBIE BEJIMYMHBI M CUTHaIBl. HeoO0xoamMocTh
JUCKpeTH3aluu MHGOpMaIuu, NpeIHA3HAYCHHOW [UIsi XpaHEHHs, Nepeaadyu u
00paboTKu B U(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @ano. I[locTpoeHne ONHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOIIBIO
nepeBa. Equnuibl nuamepenust konudectBa nHpopmanmu. AnQaBUTHBIA MOAXO K
OLICHKE KOJM4eCTBa HH(OpMALIUU.

Cucrembl cumucinenus. Pa3pépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucrteMe cuucieHus. CBOWCTBa MO3UIIMOHHOM 3alMUCH  YHMCHa:
KOJIMYECTBO IU(p B 3alKCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCIICHUS. ANITOPUTM IIEPEBOAA LIEJIOr0 YUCia U3 P-nuHOM CUCTEMBI CUMCIICHHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUYHOM P-uuHOM npoOu B HECATHUUHYIO.
ANTOPUTM TMEpeBoja 1EJIOr0 Yuciaa U3 JECATUYHOM CHCTeMbl cuucieHus B P-
nuynyto. IlepeBon KoHeuHOW necsaTuyHOM Jpodbu B P-nunyro. JIBouuHas,
BOCbMEpUYHAs U MIECTHAALIATEPUYHAS CUCTEMbI CUMCIICHUS, CBSA3b MEXAY HUMHU.



Apudmernueckre omnepandd B TO3UIIMOHHBIX CHUCTEMax CYHCICHUS. |poWdHas
YPAaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. [IBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekctoB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPOpMAITMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHNH.

KogupoBanne  u3oOpaxkenuit. OueHka  HUHQOpMAIMOHHOTO  00BEMa
rpaUUIeCKuX TaHHBIX MPU 3aTaHHBIX Pa3peIICHNHN U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanHue. DopmaThl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koauposanue 3Byka. OnieHKka HHGOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPHU 33IaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS 1 BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOaWIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckne Tto)aecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
TaOJIMI] ICTUHHOCTH. Jlornueckue onepanuy 1 ornepanuy Haj MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BbIpakeHui. Jlornuecknue ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GbyHKIHMI OT KoJindecTBa apryMeHToB. [1oyHbIe cucTeMbl TOTHYECKUX (QYHKIUH.

Kanonnueckne  gopmbl  sormueckux  BoipaxkeHuil.  CoBEpIICHHbBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, ANTOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3zpsaasbeii cymmarop. IlocTpoeHue cxem Ha JOTMYECKUX D3JEMEHTaxX IO
3aJJTaHHOMY JIOTHYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbioTepa. OrpaHHMYEHHOCTH
JVara3oHa 4YuCela IpPU OrPaHWYEHHHM KOJNIM4YeCcTBa paspsAnos. llepenosHeHue
paspsimHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT. J|BOWYHBIIA
JOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[ToGuToBbIE JOTHYECKUE omepanuu. Jlorudyeckuit, apupMEeTHUECKUNA W
nukinyeckuit  caBuru. ludpoBanne ¢ mnoMoupl0 MNOOUTOBOM  omepauuu
«uckimovaromee NIy,

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh W MOPSAJOK uucia. Jlnana3oH 3Ha4eHWI BellecTBEHHbIX yucen. [Ipobrembl
XpPAHEHUsI BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BrimonmHeHuwe onepanuid C BEHMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIMMOOK TIPY BBIUYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yIbTaTOB padOThl MPOCTEHIIMX aJTOPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIHUTEIBHBIX alropuTmoB. OrpeneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbIE CpencTBa:
TPAHCHATOP, OTIAMUUK, MNpodunupoBuMK. KoMmmunsuus u UHTEpHpeTanus
nporpamm. BupTyanbHble MallIvHBbL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabmuu. OtianouHsii BbiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpamMMebl. Todku octa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbl ngaHHBIX:
LEJI0OYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxubele ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3anMo3aMeHs€MOCTh  pa3iM4YHBIX  BHUJAOB  LUKIOB. VHBapuaHT  LMKIA.
CocraBineHue LUKIA C HUCIOJb30BAHUEM 3apaHee ONpPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JloxymMeHTUpOBaHue IIPOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus IPOrpaMMbl U HMHCTPYKIIUH IS ITOJIB30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEJ, 3allMCAHHBIX B MO3ULIMOHHBIX
CHUCTEeMaX CUHMCJICHHA: pa30MeHHe 3amuch 4YHhClia Ha OTAENbHbIE LUPHI,
HaXO0XJIECHWE CYMMBbl M TIpPOU3BEACHUA UU(pP, HAXOKACHHE MaKCUMaJIbHOU
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daiinoBeie TIepeMeHHbIC ((daiioBble ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Paz6uenue 3amaun Ha nogzanaun. [loamporpammel (mporieAypsl U YHKITHHN).
Pexypcus. PexypcuBHbie 00bekTHl ((ppakransl). PexypcuBHBIE mpomenypbl H
¢ynkun. Mcnonb3oBanue cTeka AJisi OpraHU3allii PEKYPCUBHBIX BHI30BOB.

Wcnonp3oBaHue CcTaHAApTHOW OMOJMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[Tonkimtouenne  OMONMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJUTENIEH.
Moy IbHBIM NPUHIUIT TOCTPOECHUS ITPOTPAMM.

Uucnenusle MeTonabl. TouHOoe U NPUOMMKEHHOE pELICHHs —3aJauu.
YucneHHble METO/bl PELLIEHUS] YpaBHEHUI: METO/ nepedopa, METOA MOJOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUKMCICHHE JUIMH KPUBBIX. BbIumciieHWe TMIiomiaaei
Guryp ¢ IOMOLIBI0 YHMCIEHHBIX METOJOB (METOJ HPSIMOYTOJIBHUKOB, METOJ



Tpaneuunii). Ilonck makcumyma (MuHUMYMa) (YHKUMA OJHOM TEPEMEHHOM
METOZOM IIOJIOBUHHOTO JIE€JICHUS.

OOpaboTka CHMBOJBHBIX JIaHHBIX. BcCTpoeHHbIE  (QYHKIIUM  SA3BIKA
IPOrpaMMUPOBAaHUS sl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CHMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBA IIOSBICHUN CHMBOJA B CTpOKE,
pa30OHeHne CTPOKM Ha CJIOBa IO MNPOOENbHBIM CHUMBOJIaM, MOHMCK MOJCTPOKH
BHYTPU JAaHHOM CTPOKHM, 3aME€Ha HAWJCHHOM IOJCTPOKM Ha JPYTYHO CTPOKY.
['enepanst Bcex CIOB B HEKOTOpPOM andaBuTe, YAOBIECTBOPSIONIMX 3aJaHHBIM
orpanndyeHusM. [IpeoGpazoBanue yncia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCIIEIOBATENBHOCTH 4YHCEN. Bbluucienne 0000MEHHBIX
XapaKTEPUCTHUK 3JEMEHTOB MACCHBA WJIM YUCJIOBOW MOCIEA0BATEILHOCTH (CYyMMBI,
NPOU3BENICHUS, CPEAHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIOBHIO).
JIvHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCUBE.

CopTHpoBKa OJHOMEPHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOL
nmy3bIpbKa, METOJ BBIOOpa, COpTHpPOBKA BCTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka wmaccuBa (amroputm QuickSort). /IBomuHbI mTOHMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCuUBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYyMEPHBIX
MAaCCHUBOB: 3aII0JHEHHE JBYMEPHOI'O YMCIOBOIO MACCUBA IO 331aHHBIM ITPABHIIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BHIUYMCIECHUE MAKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIE TEXHOJIOTUHI

TexcroBbiii mporneccop. PemaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammaruku. CpeacTBa NMOHMCKa M aBTO3aMEHbI B TEKCTOBOM
nponeccope. Mcnons3oBanue  cruieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mporeccopax. O6IayHble CEPBUCHL.
JllenoBast mepenucka. Pedepar. IlpaBunma 1uUTHPOBAaHUS HMCTOYHUKOB W
opopmiienus Oubnuorpaduveckux ccbuiok. OdopmiieHHe CHUCKa JUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKCTa. TeXHUUYECKHE Cpe/icTBA BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHanmu3 naHHbiX. OCHOBHBIE 3a/laud aHajdW3a JAaHHBIX: MPOTHO3HPOBAHHUE,
Kiaccuukanums, KiacTepusanus, aHanu3 OTkIoOHeHuU. IlocnmenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOECHUE MOJEINH, MpeoOpa3oBaHUE JAHHBIX,
BU3YyaJM3allks JaHHBIX, HHTEpIpeTauusl pe3yiabTaToB. [IporpammHble cpeacTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M TIPEACTABJICHUS TaHHBIX. bosbiue naHHbIe.
Marmmanoe o0ydenue. HTeUIeKTyanbHbIN aHAIN3 JaHHBIX.

AHanmu3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BhIYMCiIeHHEe CyMMBI,
cpeaHero apuMeTHIeCKoro, HauOOoIbIIETO (HAMMEHBIIIET0) 3HAYCHUS UaIa30Ha.
Brruucnenne koadduimenta Koppenasiuu JBYX PsIOB JaHHBIX. llocTpoeHwue
CTOJIOYATHIX, JWHEHYATBIX H KpPYroBbIX mauarpamm. lloctpoenne rpadukoB
¢ynkuuii. [logOop nuHUM TpeH A, peleHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHMH C TOMOIIBI0 Toja00opa mapamerpa.
OntuMu3anmsl Kak MOMCK HAWJIy4ylIEero penieHus B 3aJaHHbIX ycloBUsX. LleneBas
byHkius, orpaHuyeHus. JIokanpHbIE W TJ00QJIBHBIN MHUHHMYMBI I11€JI€BOU
dbynaknuu. Pemenne 3a1ay onTUMHU3AIAN C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernueckue MOAXOJbI K OLIEHKE KoJu4yecTBa HH(opManuu. 3aKkoH
aanutuBHOCTH HH(opmanuu. Popmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opwmyna lllennona.

Anroputmbl cxatusi nmaHHbX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXKaTUSl JAaHHBIX C MOTEPSAMH. Y MEHBILICHUE
rIIyOuHBI KoaupoBaHus 1iBeta. OCHOBHBIC ujaen aroputmMoB cxatus JPEG, MP3.

CkopocTh mepeayd JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€pelayd OT
nH()OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTePUCTUK KaHaja CBS3U. [IpudmHbI
BO3HMKHOBEHHUS OIMMOOK TpW mepenade AaHHBIX. Koppl, MO3BOJISIONINAE
OoOHapyXMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIUE MPU TEpenaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ nopropenriem 6utoB. Koasl XaMMuHra.

Cuctembl. KoMIoOHEHTBl cuctemMbl W UX B3aumopeiicTBue. CUCTEMHbIN
s dexT. Yrnpapnenue kak nHGOpPMAITMOHHBIN TIporiecc. OOpaTHast CB3b.

Monenu u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJIEIU
MOJICIIUPYEMOMY OOBEKTY WJIU Mpoleccy, Lenu MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUJIE, YIOOHOM st
BOCIIPUATHS YeoBeKoM. [ paduueckoe npeacTaBiaeHue JaHHBIX (CXEMBbI, TaOIHUIIbI,
rpaduKm).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MoMoONIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3aJad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (MOCTpOEHUE
ONTUMANBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pPa3MYHBIX IIyT€d MEXIAy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIMUKINYECKOTO

rpada).



HepeBns. bunaproe nepeso. JlepeBbsi moumcka. CrocoObl 0o0xoma mepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JJMcCKpeTHbIe UTPhI
JIByX UTPOKOB C ToJiHOM nHpopmanwmeit. [loctpoenne nepesa mepedopa BapuaHTOB,
ONKCAHUE CTPATETUU UTPhI B TAOIUYHON (popMme. BBIMTpHIIIHbIE U TPOUTPHIIITHBIE
MO3UILNU. BBIUTPBILIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOr0 HMHTEJIEKTa. CepBUCHI MAIIMHHOIO MEpEeBOJa U
pacnio3HaBaHusl yCTHOU pedn. KOrHUTHBHBIE CEepBUCHL. MneHTHdUKaus U MOUCK
U300paKEHUH, pacrio3HaBaHHe JULL. Camoo0Oyuaroiuecs CUCTEMBL.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydarouux cucreMmax. Mcmnosiap30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTtoTexHuke. MnTepuer Bemei. [lepcnekTuns
pPa3BUTHS KOMIIBIOTEPHBIX UHTEILIEKTYAJIBHBIX cUCTEM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Qopmann3anuss  OOHATHS — anroputma.  Mammnaa  TeropuHra  Kak
yYHUBEpCcaJIbHasA MOJENb BeruncieHuu. Tesuc Yépua—TwropuHra.

OreHka CI0XHOCTU BbUMCICHHU. Bpems paboTel 1 00BEM HCHOIB3yeMOH
naMaTH, WX 33aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTHUYECKON CIIO)KHOCTU aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
pemeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[Ionck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa30HE C IIOMOLIBIO AJITOPUTMA
«peuieTo DparocheHa.

MHoropa3spsiiHbie 1efble Yncia, 3a1a4u JIIMHHOW apu(dMETHKH.

CnoBapu  (accoluaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTa.

Crexu. AHamu3 TPaBWIBHOCTH CKOOOYHOTO BBIpaXECHUS. BpruncieHue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOTrO rpada. KommyecTBO paszauyuHbIX
nyTed MeXay BepIIMHAM{ OPUEHTHUPOBAHHOTO AIlMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3alaHHOTO APUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMmbl o0xoja aepeBa. Vcnonp3oBaHue creka u
ouepeau st 00xona aepesa.

JnHamMu4eckoe NpOrpaMMHpPOBAHME KaK METOJA pEuleHus 3aJad ¢
COXPAaHEHUEM ITPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJayH, pElIaeMble C IMOMOIIbIO



JTUHAMUAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITHMU3AIINN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA M METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO IMOAXOJA.
Wukancynsiys, Hacae0BaHue, MOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBatenst.  Mcrnonp30BaHWE TOTOBBIX — YNPABISIEMBIX  DJIEMEHTOB A
MOCTPOEHUsI UHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOTrpaMMHUPOBAHUS.

NupopMmanuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJICJIMPOBAHMS: TTOCTAHOBKA
3ajaud, pa3paboTKa  MOJENM, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOJCITUPOBAHUAI.

Jluckperusanusi Tpyd MaTEMaTHYECKOM MOJEIMPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJENM B OKOHOMHKE.  BpluncnuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yabTAaTOB SKCIEpUMEHTa. METol HaMMEHBITNX KBaJpPaTOB.
OneHka YHCIOBBIX TMApPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenue 3aBUCUMOCTEM 10 pe3ysibTaTaM SKCIEPUMEHTA.

BepositHoctHpie  Momenu.  Metoasl Monte-Kapno.  MMuTtanmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKHUBAHMUS.

Tabmuunbie (pensuoHHBIE) O0a3bl MaHHBIX. Tabmuiia — mpeacTaBiIcCHUE
cBeneHuil 00 omHOTUIHBIX oObekTax. Ilone, 3amuch. Kiorou tabmuiel. Paborta ¢
roroBoil 0a3oil naHHbIX. 3anofHeHWe Oa3bl naHHbIX. [louck, copTupoBKa u
bunbTpalys TaHHBIX. 3aMpochl HAa BBIOOPKY JaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruucnsiembie moss B 3ampocax.

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMU.
Buemmnwmii kmtou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0TMYHBIM 0a3am
JTAHHBIX.

NuTepHer-tipunoxenus. [IoHsITHE 0 CEpBEPHON U KJIMEHTCKOW YacTSAX CaWTa.
TexHONmoTHS «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML u xackamupix Tabmun cruimed (CSS). Cuenapum Ha s3pike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pasmemenue BeO-caiToB. Ycimyra XxocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuii ¢ HMCMOJIB30BAHUEM PAa3IUYHBIX LUQPPOBBIX YCTPOUCTB
(madpoBeIx (poToanmapaToB MU MHUKPOCKOTIOB, BHJICOKAMEp, CKAaHEPOB U APYTHUX



yctpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienne
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKIMs  LBETa.
OOecuBeunBaHue UBETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOmactamu.
OUIbTPHI.

MHorocnoiiabsle uzo0paxeHus. TekcToBele ciou. Macka cios. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumocTpamuii 1js BeO-cailToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

BexrtopHas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsAAKa AJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHE WCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). Ilondatne o BupTyanabHOU
pPEaIbHOCTH U JOTOJHEHHOMN PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaroumxcsi pPyKOBOJICTBOBATHCS CGHOPMHUPOBAHHOM BHYTPEHHEH MO3ULIUEN
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
00111ecTBa, pacIIMpPEHUE KU3HEHHOTO ONBITA W OIbITa JEATEILHOCTH B Ipoliecce
peanu3auuMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHH
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHOOpPMATHKA HA YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obydaromierocs OyayT chOpMHPOBAHBI CICTYIONINE JIMYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TIPaBOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIOJATAIOIIUX  HOPM
MH(OPMAIMOHHOTO MpaBa U MH(YOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSTH MJICOJIOTMU OKCTPEMHU3MA, HAIMOHAIN3MA,
KceHO(poOuHU, AUCKPUMHUHALMKA [0 COLMAIbHBIM, PEJIUTUO3HBIM, PAaCOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJIENIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaUYeHUs NH(POPMATUKH KaK HayKu
B KU3HH COBPEMEHHOTO 00IIEeCTBa;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEpHET;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3JMYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIIOJIh30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOIO W Oe3omacHOro  oOpaza  >KHM3HH,
OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pOBbIO, B TOM YHCIE 3a CUET



coOrofieHnst TpebOBaHN OE30MaCHOMN IKCIUTyaTalli CPEACTB HHPOPMAIIHOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATbHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TaKYIO JCSATCIIEHOCTD;

uHTEpeC K cdepaM NpoPecCHOHATHHON NEeSTENFHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HMH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiel mnpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HAHME TIO0AIFHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM W MyTed HX
pemieHus, B TOM 4YHCI€ C Yy4ETOM BO3MOXHOCTEH WH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JIOCTIDKEHUSM HAYYHO-TEXHHYECKOTO IIporpecca M
OOIIECTBCHHOM MPAKTUKH, 32 CUET MOHUMAHHS POJIH HHPOPMAIIMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TIPOIECCOB M HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1idpoBoii TpaHchopmaluu MHOTUX cdep )KU3HH COBPEMEHHOI'0 O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO M HCCIICI0BATEIBCKYIO JISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce M0oCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOSHHUS IPOTPAMMBI
no wuHpoOpMaTHKE y OOYYArOMIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoui copMIUpOBaHHOCTS:

CaMOpPETYJIMPOBAHMS, BKIIFOYAOMIETO CAaMOKOHTPOJb, YMECHHE IPHHHMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUY, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCIIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOIS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TIOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPAanBaTh OTHOIICHUS
C IPYTUMHU JIFOJIEMH, 3200TUTHCS, IIPOSBIIATh HHTEPEC U Pa3pemaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus WHPOPMATHKKA Ha YPOBHE CpPETHETO OOIIEero
obpazoBaHusi y oOydaromierocss OyayT chOOPMHUpPOBaHBI MeETaNpPEIMETHBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE YHUBEPCAIbHBIC ydYeOHbIE JEUCTBUS, KOMMYHUKATHUBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NEWCTBUSA, PETYJIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBUS, COBMECTHAS IEATEIHHOCTb.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

1) 0a30Bble JIOrHYecKHUE TeMCTBUS:

CaMOCTOATENbHO  (OPMYJIMpPOBaTh M aKTyaJM3UpPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBEHHBbI MpPHU3HAK WM OCHOBAHUA [Jsi CpaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTpeNeNsATh IeNu JeSTeIbHOCTH, 33/JaBaTh IapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBHI B EATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
IeJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH JIEeATENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

OCYILECTBIIATh PA3IUYHBIE BUIBl JAEATEIHHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €r0 HHTEPIpeTaINH, MPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCJE MPH CO3AaHUU YYEOHBIX M COLMATbHBIX
IPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ pEeLIeHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIICHWBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATH IEJIEHANPABICHHBIM TMOMCK IepeHOca CPEACTB U CIOCOOOB
JecTBUS B MPO(ECCUOHATIBHYIO CPey:;

yMETh TEePEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KU3HECATEIIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WJEH, NpEeJiaraTb OPUTMHAIIbHBIE TOJXOMAbl U PELICHHUS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJIy4Ye€HUs MHPOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATh  TOWUCK,  aHAIW3, CHUCTEeMATHU3alHMI0 U
MHTEpIpeTannio nHPOPMAIMK PA3IUYHBIX BUAOB U POPM MIPEACTABICHHUS;

co3laBaTh TEKCThl B pa3IMYHBIX (Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOPHM, BBIOMpas ONTHUMAIbHYIO (opmy
IpEe/ICTaBICHUS U BU3YyaIH3alUy;

OLIEHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCMOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMs M 3alIUTHl  MHQPOpPMAIUH,
UH(GOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBHUSA

1) oOmenme:

OCYIIIECTBIISATh KOMMYHHUKAITUU BO BCEX cpepax KU3HU;

pacro3HaBaTh HEBepOaJbHbIE CpEeACTBAa OOIIEHMS, TOHMMATh 3HA4YEHUE
COIMAIBHBIX 3HAKOB, PACMO3HABATHh MPEATNOCHUIKA KOH(MIWKTHBIX CHUTYyallud u
CMATYATh KOH(MITUKTHI;

BJIQJIETh  Pa3JIMYHBIMU  ClocoOaMu  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMST4YaTh KOH(PJIMKTHBIE CUTYalIUH;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJbHOCTD:

NOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIAMBHYaJTbHON
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IUIaH JCHCTBUH,
pacrpenessTh pojid ¢ y4E€TOM MHEHHUH Y4YacCTHHUKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeularaTb HOBBIE MPOEKTHI, OLIEHWBAaTh MU C TO3UIMUA HOBHU3HBI,
OpPUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIbHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMbI, CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIIbLHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHCTBHI W MBICIUTEIBHBIX NPOLIECCOB, HUX PE3YJNbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI peIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
JESTEIIbHOCTH.

3) npuHATHS ce0s U APYTHX:

OPUHUMATD Ce0sl, MOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToOB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € O3UIMH IPYTOro YEIOBEKA.

INTPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenuss kypca uHpopMaTHKU yriayOn€HHOTO ypoBHs 6 10
Knacce oOydarouumucs OyayT  JOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yabTaThl:

BIAJICHUE TPEACTABICHUSIMU O POJIU WH(MOpPMAIMU U CBSI3aHHBIX C HEH
MPOIIECCOB B TPUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «UHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN A PexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BJIaJiCHUE MeToAaMu Ioucka wuHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh UH(OPMAIIHIO, TOIYICHHYIO U3 ceTH VHTepHEeT;

YyMEHUE XapaKTepH30BaTh OOJbIINE JaHHBIC, TMPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUSI UM  HalpaBJiCHHs HCIOJb30BAHMS, YMEHHUE
KJacCu(UIIMPOBAaTh OCHOBHBIE 3aJaud aHalIM3a JaHHBIX (MPOTHO3HPOBAHUE,
KJIaccu(puKaus, KJIacTepu3alus, aHaJu3 OTKJIOHCHHH ), MMOHNUMATh
MOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIU3allksl JaHHbBIX, MHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTpoiicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKaMU pabOThI C OINEpPAlMOHHBIMM CHCTEMaMH, OCHOBHBIMU
BUJIaMU TPOTPaMMHOTO oOeclieueHus: Ui peuieHus y4deOHBIX 3ajad 1o
BBIOpAaHHOM CrieluaIn3alliy;

HAJIMYHE TPEICTABIICHUN O KOMITBIOTEPHBIX CETAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOmMMX NPUHIUMAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHUM;



NOHMMaHUE Yrpo3 HWHGOPMAIMOHHONW O0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHUS OJTUM YIrpo3aM, COOJIOACHHE Mep
0€30MMacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHEHHUE TEPCOHATBHBIX
JaHHBIX, COOMI0IeHNE TPeOOBAaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI NIPH paboTe
C KOMIIbIOTEPaMH U IPYTMMH KOMITIOHEHTaMH IIU(PPOBOTO OKPYKEHHUS, TOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 OaHHBIX U
paboTsl B cetn IHTEpHET;

NOHUMAaHHE OCHOBHBIX TNPUHIMIIOB TUCKPETU3ALUU PA3IUYHBIX BHUIOB
uHpOpMaLUK, YMEHHE ONpeAensiTh HHPOPMALMOHHBIH OOBEM TEKCTOBBIX,
rpadMuecKuX M 3BYKOBBIX JAHHBIX IPU 33JaHHBIX MapaMeTpax IUCKPEeTHU3alLuH,
YMEHHE OIpEeAeNsATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHHM TMepefadyd Mpud HU3MEHEHUH HWH(POPMAIMOHHOTO 00bEéMa
JAHHBIX M XapaKTepPUCTUK KaHala CBSI3H;

yMEHHUE UCMOJIb30BaTh MPU PEIIEHUH 3a/1a4 CBOWCTBA MO3UIIMOHHON 3amucu
YHcell, aITOPUTMa MOCTPOCHUS 3aIMCH YKCia B MO3UIIUOHHON CUCTEME CUMCICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCIa MO CTPOKE, COJAEprKalleil 3amuch
3TOr0 4YHCJa B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
yYMEHUE BBIMOJHATH apU(PMETUYECKHE OIEepalud B IO3UIHMOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATH MPeoOpa30BaHUsl JIOTMUECKUX BBIPAXKECHUH, HCIOIB3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKECHHE B
IU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (pOpMax MO 3aJaHHOM Tabiuie
UCTMHHOCTH, HUCCIIEJ0BaTh O0JAaCTh HMCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIETo
HepeMEHHbIE, PeIIaTh HECI0XKHBIE JJOTMYECKUE YPaBHEHUS U CUCTEMbI YpaBHEHUI;

NOHMMaHHE O0a30BbIX aJrOPUTMOB O0OpaOOTKM YHMCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch YKMCEN B MO3UIMOHHON CUCTEME CUUCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JlMana3oHe, 00padoTka MHOTOPa3pSAHBIX LIEIIBIX
YHCeN, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYTHX), aITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIpPeAeNsaTh CIO0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpPUTMOB
(cyMMUpOBaHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJIrOPUTMOB
pa3HOM CII0KHOCTH JIJIsl pEIIeHUs OJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPaMMHPOBAHHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpexacraBieHusiMH O 0a30BBIX THINAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIMU3 MPENJIOKEHHON MPOrpaMMBb:
OTIpeNeNsATh pe3yabTaThl paboThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTpeneNsTh, NPU KAaKUX MCXOJHBIX JaHHBIX BO3MOXKHO MOJYYEHHE YyKa3zaHHBIX



pe3yabTaTOB, BBISBISATH JAaHHBIC, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B padoTe
IporpaMMel, GOPMyYIHPOBATH MPEAJIOKEHUS [0 YIYUILIEHUIO TPOTPAMMHOTO KOJa;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl H
JI€MOHCTpAIIMOHHBIE MaTepPHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEW COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JCKTPOHHBIE TAONUIIBI 711 aHAlIM3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHEro
apu(METHYECKOro, HauOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pelIcHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO pEIIEHUs, MOAOOp JHUHUU TPEHJA, pelIeHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenusi kypca uHboOpMaTHKU yriayOia€HHOro ypoBHsA 6 11
Knacce oOyvaromuMucsa OyAyT  JOCTUTHYTBI — CIEAYIOUIME  IPEeIMETHBIC
pe3yJIbTaThI:

yMEHUE CTPOUTh HEpPaBHOMEPHbIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOAUPOBaHUE COOOIIeHUH (TpedUuKCHBIE KOBI), HCIOJNb30BATh IMPOCTEHIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U WCIPABISTh OMIMOKH MPU NEepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU H3BECTHOW YacTOT€ CHUMBOJIOB, MOSCHSATH MPUHIIMIIBI
pabOoTHI MPOCTHIX ANITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelllaTh aJFfOPUTMHUECKHUE 33Jaud, CBSI3aHHbBIE C aHAJTIM30M rpados
(3a1a4uu  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BeplinHamu rpada,
ONpeNeieHnsT  KOJMMYECTBA  pasziMuYHBIX  MyTed  MEXIy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOro rpada), yMeHue UCIOIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M IS TPEACTaBICHUS apUPMETHUECKUX
BBIPXEHUM, IPU PEUICHUH 33]a4 MOUCKA U COPTHUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI 10 3alaHHOMY aJTOPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pas3pabarbiBaThb M pEANM30BBIBATH B BHJE NporpamMMm 0a3oBbIe
aJITOPUTMBI, YMEHHUE HCIOJIb30BATh B MPOTpPaMMax JAHHbBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMuYEHUI Ha OUama3oH UX BO3MOXKHBIX 3HAUCHUU, MPUMEHITH MpPH
pellIeHnH 3a/1ay CTPYKTYpbl JaHHBIX (CIHUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCTOJIb30BaTh 0a30Bble ONEpalMu CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIE TOJIPOTrPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIbHBIX CTPOK, HCIOJIb30BaTh MpHU pa3paboTke MporpamMm OHOIMOTEKH
HNOJMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHbIE BO3MOXHOCTH HWHCTPYMEHTAJIbHBIX
CPEZICTB cpellbl pa3pabOTKU, YMEHUE UCIIONB30BaTh CPEICTBA OTIIAJKU POTPaMM B
cpezie MporpaMMHPOBAHHUs, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHHUE CO371aBaTh BeO-CTPAHUIIBL;



BJIaJICHHEC OCHOBHBIMH CBEJCHHSIMH O 0a3zax JaHHBIX, HX CTPYKTYype,
CpeICTBax cO3AaHUs M pPabOTHl C HHUMH, YMEHHE WKCIIOJIb30BaTh TAOIUYHBIC
(pensimoHHbIe) 0a3bl JAaHHBIX (COCTABIIATH 3aPOCHl B 0a3aX JaHHBIX, BBHITIOJIHSITH
COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HAMOJHSITH pa3padoTaHHyI 0azy
TaHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMATHIECKHE MOJISIN JIJIsl aHAIN32
O0BEKTOB W TMPOIECCOB: (HOPMYyITUPOBATh IEIb MOJCIUPOBAHUS, BBITIOIHSITH
aHaJ M3 pPe3yNIbTaTOB, TIOJNYYEHHBIX B XOAE MOJCIHPOBAaHUs, OILCHHUBAThH
COOTBETCTBHE MOJICIM MOJAEIHPYEMOMY OOBEKTYy WIIM TPOLECCY, MPEACTaBIATH
pe3yJbTaThl MOJICTIUPOBAHMS B HATJISITHOM BUJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOE WH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAHHE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3zoBaTeIbHBIX CEPBUCOB;

NIOHUMaHWE OCHOBHBIX MPHUHIIAIIOB PA0OTHI, BO3SMOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3JIMYHBIX 00JACTSX,
HAJIMYME TMPEJCTABICHUH O Kpyre peliaeMblX 3aJad MallMHHOTO OO0YYeHHS
(pacrio3HaBaHusl, KJIacCH(UKAIMKM W MPOTHO3UPOBAHUS) HAJIHYKE MPEICTABICHUM
00  UCMONB30BaHMM  WHPOPMAIMOHHBIX  TEXHOJOTMH B  Pa3IMYHBIX
npohecCHoHANBHBIX cepax.
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20

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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(Ha3BaHHe B UMEHHUTEJBLHOM Majexe)

YPOBGHB pcaim3anuu pa60qel71 IMpOorpaMMbI (HY)KHOG MOTYEPKHYTh).
0a30BbIi, pacIIMPEHHBIN, YTITyOIeHHBIN, TPODUILHBIN

10 kmacc




IHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Homepa Tema ypoka HNudpopmanus
YPOKOB 00
OLICHOYHOM
no
NMOPSAAKY fiponeiype
na

Paznea 1. lndposasi rpamoTHOCTSH (24 yaca)

TpeOGoBaHMS TEXHUKU OE30MACHOCTH U TUTUEHBI TIPH padboTe C

! KOMITBIOTEPAMH U JPYTUMU KOMIIOHEHTaMHU U(POBOTO OKPYKEHUS

2 [TpuHIMIBL pabOTHl KOMITBIOTEPOB M KOMIBIOTEPHBIX CUCTEM

3 OOMeH JaHHBIMHU C TOMOIIBIO MKWH. KOHTpoJ1epsl BHENTHUX
YCTPOMCTB

4 ABTOMaTHYECKOE BBIIOJIHEHUE TPOrPAMMBI IIPOLIECCOPOM

5 OnepaTuBHas1, MOCTOSIHHAS U AOJATOBpEMEHHAs namaTh. KoHTposiepbl
BHEIIHUX YCTPOUCTB. [IpsiMoii 1ocTyn K mamsiTu

6 CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU

7 [IporpamMMHoOe obecrieueHrne KOMIbIOTEPOB, KOMIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOMCTB
CucremHoe nporpaMMmHoe obecrieuenue. OrneparmoHHbIE CHCTEMbI

9 Yrunutel. [paiiBeps! ycTpoicTs. [lapamiensHoe mporpaMMUpPOBaHHE

10 WNHcTamsamus v AeMHCTAUIAINS POTPAMMHOTO 00ECTICUCHHS

1 daiinoBbie cucTeMsbl. [IpUHIUIBI pa3MeIIeHus: 1 UMEHOBaHUS (aiiioB
B foroBpeMeHHOM namsaTh. [1abnons! 11 onucanus rpymni ¢aiios

12 3akonomarenbcTBo Poccuiickoit deneparuu B obmactu
IPOrPaMMHOTO 00eCIIeUeHUs 1 JaHHBIX

13 [IpuHOMIIBI TOCTPOEHUS U annapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX
cered. CeTeBbie MPOTOKOIIbI

14 Cerp UnTEpHET

15 Pa3nenenune IP-cetn Ha mOACETH C IIOMOIILIO MAacCOK MOJICETEH

16 CereBoe aIMUHUCTPUPOBAHHE

17 Bunel nestensnoctu B cetu Mutepuet. CepBucel MHTEpHETA.
['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHbie mporpaMmMHOe 00ecIiedeHre U METO Il OOPHOBI C HUM

20 [TpakTrueckas padoTa mo TeMe "AHTUBUPYCHBIC TPOTPaMMBI"

71 Opranuzanus TMYHOTO apxuBa nHGopmaruu. PezepsHoe
konuposanue. [laponbHas 3amuTa apxusa

22 [[IudpoBanme naHHBIX




23 Anroputm mmdposanus RSA. Creranorpadus
24 [TpakTrueckas padota o teme "llIudpoBanne nanHbIX"
Pa3nea 2. Teopernueckue ocHOBbI HH(popMmaTuku (40 yacos)

)5 Nudopmanus, nanapie v 3HaHus. TH)OpMaIMOHHBIE TPOIIECCHI B
NIPUPOJIE, TEXHUKE U 001IeCcTBE
HenpepriBHbIE 1 TUCKpETHBIE BETUUMHBI U cUTHaBL. Heo0xoqumocThb

26 JTUCKpeTU3aui HHGOPMAIINH, MPETHA3HAYCHHON 1)1 XpaHEHUS,
Inmepenaun 1 00pabOTKH B ITU(DPOBBIX CHCTEMAX
JIBonuHO€E KOJupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.

27 JlexoaupoBaHue COOOIIECHHI, 3aTUCAHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

73 Ycnosue @ano. I[loctpoeHre 0QHO3HAYHO JEKOJUPYEMBIX KOIOB C
nmomoIisio aepesa. ['pap An. A. MapkoBa

29 Enununer u3amepenus konudectBa nHGopmauu. AngaBUTHBIN
MOJIXOJT K OIICHKE KOJIM4ecTBa HH(OpMaInu

30 Cucremsl CUMCIICHUS

31 IlepeBon uncen U3 OJHON CUCTEMBI CUUCIIEHUS B IPYTYIO

1 JIBouuHasi, BOCbMEpHYHas U MIECTHAAIATEPUYHAS CUCTEMBI
CUHCIICHUS, CBSI3b MEX1y HUMH

1 JIBonuHasi, BOCbMEPHUYHAsl U IIECTHAIIATEPUYHAS] CHCTEMBbI
CUHCIICHHUS], CBSI3b MKy HUMU

14 JIBouyHasi, BOCbMEpHYHas U MIECTHAAIATEPUIHAS CUCTEMBI
CUHCIICHHUS], CBSI3b MEXK]ly HUMU

35 ApudmMerrueckue ornepaluu B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

36 TpouuHas ypaBHOBEIIEHHAs! CUCTEMA CUUCIICHUS

37 JIBom4uHO-gecITHYHAS CHCTEMa CUNCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe kogupoBanue n3o0paxeHui

40 [TpakTuueckas pabota mo teme "Jluckperusanus rpaduaeckoit
uHpopmanuu"

A1 [IBeToBbie Moaenu. BekTopHoe kogupoBanue. @opmatsl (aitios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka
Koauposanue 3Byka. OuieHka HHGOPMAITMOHHOTO 00BbEMA 3BYKOBBIX

42 JAHHBIX MPU 33JaHHBIX YaCTOTE AUCKPETU3ALNN U Pa3psIHOCTH
KOJMPOBaHUs

43 [TpakTruyeckas padora no Teme "JlucKkpeTu3anus 3ByKOBOM
uHpopmanuu"

44 PesepBHoe Bpems "KoHTponbHas padota "CucTeMBbl CUHCTICHUS. na
Koauposanue nndopmaryn”

Pa3znea 3. Ainroput™Mbl 1 nporpammMupoBanue (44 yaca)
45 OcHOBBI anreOpsl JIOTUKU




46 Jlornueckue oneparuu. TaGnuIbl HCTHHHOCTH

47 Jlornueckue Belpaxenus. Jlornueckue ToxaecTna. JJoka3aTenbcTBo
JIOTHYECKUX TOXKAECTB C MMOMOIIBIO TAOIUI HCTHHHOCTH

43 [TpakTrueckas padota o teme «IlocTpoenne u aHaau3 TaOIHI]
HMCTUHHOCTHU B TaOJIMYHOM MPOIIECCOPEN

49 Jlornueckue onepanuu 1 onepanuy HaJl MHOXKECTBAMU

50 Jlormyeckue onepaiuu 1 onepanyu HajJ MHOKECTBAMH

51 3aKoHBI areOpbl IOTUKU. DKBUBAJICHTHBIE PEOOPA30BaAHUS
JIOTUYECKUX BBIPAKCHUI

52 Jlornyeckue ypaBHEHHS U CUCTEMbI YPaBHEHUI
Jlornyeckue pyHkuuH. 3aBUCUMOCTH KOJIMYECTBA BO3MOYKHBIX

53 JOTUYECKUX (PYHKITMI OT KOJMYeCTBa apryMeHTOB. [1oJHbIE CUCTEMBI
JOTUYECKHUX (DYHKITHI
Kanonnueckue hopMsl 1orudeckux BelpaskeHHi. CoBepIeHHbIe

54 TU3bIOHKTHBHbIE 1 KOHBIOHKTUBHBIE HOPMaJIbHBIE (POPMBI,
QJIITOPUTMBI UX TOCTPOCHHUS 110 TaOJIMIe UCTUHHOCTU

55 Jlornyeckue 3J1eMEHTHI B COCTaBE KOMITBIOTEPA

56 Tpurrep. Cymmarop. MHOTopa3psiiHbI CyMMATOp

57 ITocTpoeHne cxem Ha JJIOTMYECKUX 3JIEMEHTaX. 3alluCh JIOTMUYECKOT0
BBIPAKCHUS 110 JIOTHYECKOU CXeMe

58 MHUKpPOCXEMBI M TEXHOJIOTUS UX MPOU3BOICTBA
IIpencraBieHye LEbIX YUCEN B TAMATH KOMIIBIOTEPA.

59 OrpaHn4eHHOCTb 1Mana3oHa Yucell IPU OrpaHUYeHUH KOJIMYECTBa
pa3psaoB. [lepenonHenue pa3psiAHON CETKU

60 be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. /[BOMYHBIIM
JIOTIOJIHUTENBbHBIN KOJ OTPULIATENIBHBIX YUCEN

61 [To6uToBBIC TOTMUECKHE oneparuu. Jlorudeckuit, apupmMeTHIeCKuid 1
LUKINYECKUI CIIBUTH

2 [u¢poBanue ¢ TOMOIILIO TOOUTOBOM OIEPALIUHN «HCKIIIOYAIOIIEe
NJIN»

63 IIpencraBieHne u XpaHEHUE B MaMSITH KOMIIBIOTEPA BEILIECTBEHHBIX
qucen

64 BrinmonHenue onepanuii ¢ BeIeCTBEHHBIMH YHCIaMU, HAaKOIUICHHE
OLIMOOK NP BBIYUCIICHUAX

65 [IpakTuyeckas padorta no Teme «M3ydueHue nopazpsAHOTO MAIIMHHOTO
MIPE/ICTAaBICHUS LIETIbIX U BEIIECTBEHHBIX YHCEI

66 PesepBHoe Bpems "KontponbHast padota "TeopeTnyeckre OCHOBBI Ja
unpopmaruxu""

67 AHanu3 anropuTMOB

68 Oransl pelieHus 3a1a4 Ha Komnetotrepe. MHCTpyMeHTalIbHbIE

CpeACTBa: TPAHCIATOP, OTIAAUUK, MTPOPUIHPOBILUK




Cpena nporpamMMmupoBanusi. KOMIUisus 1 HHTEpIpeTanus

69 nporpamm. BuprtyanbHabie MamnHbl. MTHTErppoBaHHas cpena
pa3paboTKu

70 MeTtop! 0TJIaKK IPOrpaMM

71 Tunbl MepeMEHHBIX B A3BIKE MPOrPAMMHUPOBAHUS

72 O0paboTka LebIX Ynce

73 O6paboTka BEIIeCTBEHHBIX YUCE

74 CriyuaiiHble U IICEBIOCITYYalHbIE YnCIa

75 Bersnenus. CroxHbie yCIOBUS

76 [ukiel ¢ ycnoBuem

77 [ukier mo nepemeHHol. B3anmMo3aMeHs1eMOCTh pa3InuHbIX BUJIOB
IIUKIIOB

78 O06paboTKa HaTYpATbHBIX YUCEI C UCTIOJIb30BAaHUEM ITUKIIOB

79 HaxoxaeHne Bcex mpOCThIX YKCEI B 33aHHOM JIMara3oHe
ITpakTuyeckas paborta no Teme «Pemienne 3a1a4 METOIOM mepedopar»

80 WNuBapuaHT nukia

81 JIOKyMEHTHpOBaHUE POTrpamMm

82 O6paboTka TaHHBIX, XPaHAIIMXCS B (aiiinax

83 Paz0Ouenue 3a1aun Ha IO3a1a4YH
Hcnons3oBanne cTanIapTHOW OMOIMOTEKH S3bIKA

84 nporpamMmmupoBanus. [loaxirodenne 6MOIMOTEK MOAIPOTrPAMM
CTOPOHHUX IPOU3BOJUTEIEH

85 [Toanporpammel (Tiporietypbl U ¢ YHKIIHH )

86 [Toxnporpammel (ipoueypsl U (pYHKITUH)

87 [TpakTrueckas padota o Teme "Pa3paboTka moamporpamMm"
Pexypcus. PekypcuBHbie 00beKTHI ((ppakTainsl). PekypcuBHbIe

88 npoueayps! U GyHKIuH. Vcronb30BaHue CTEKa AJisl OpraHu3aIluu
PEKYpPCUBHBIX BHI30BOB

89 [TpakTruyeckas padorta no Teme "PekypcruBHbBIE TOATPOTrpaMMBbI”

Paznen 4. Undopmaumonnbie Texnooruu (14 yacos)

90 MoaynpHBIN IPUHLUI IOCTPOCHUS IIPOrPAMM

91 YuciaeHHble METOIEI

92 [IpakTuyeckas pabora o Teme «UuCICHHOE pelIeHHE YpaBHEHUI»

93 Hcnonb3oBaHue JUCKPETU3AIMU B BBIYUCIUTENBHBIX 3aa4ax

94 [TpakTuyeckas padora no Teme «[IpuOamkEéHHOE BRIYUCICHUE ITTHH
KPUBBIX U TUIOMIAAEH GUTyp»

95 [IpakTrueckas padota o teme «llorck Makcumyma (MHHUMYyMa)
GyHKITUNY

96 O06paboTKa CUMBOJIBHBIX JIaHHBIX. AJITOPUTMBI 00PabOTKH

CHUMBOJIBHEBIX CTPOK: MNOJCYET KOJIMYECTBA MMOSIBJICHUM CHMBOJIA B




CTpOKE

AnTopuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: pa30UEeHHE CTPOKH Ha

97
CJIOBA TIO TTPOOEIBHBIM CHMBOJIAM
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MIOMCK MOJICTPOKH

98 BHYTPHU JTaHHOW CTPOKH; 3aME€HA HalJIEHHOW MOJICTPOKH Ha APYTYIO
CTPOKY

99 [TpakTuyeckas padora o Teme "OO6paboTKa CTPOK € UCIIOIb30BaHUEM
GyHKIMH CTaHIapTHON OMOIMOTEKH sA3bIKA MPOTPaMMHUPOBAHUS"

100 ['eneparus coB B 3aJJaHHOM aj(aBuTe

101 MaccuBsl 1 ocienoBatenbHOCTH uncen. [IpakTuueckas pabora no
TeMe "3anoaHeHue MaccuBa"

102 O06001IE¢HHbBIE XapaKTEePUCTUKHA MACCHBA

103 JIuHEeHbIN OUCK 3aJTaHHOTO 3Ha4YeHUs B MaccuBe. [IpakTuueckas
pabora o Teme "JInHeHHBIN TOUCK 3aJIaHHOTO 3HAYCHUsI B MaccuBe"

104 [TpakTuyeckas padora no Teme "[loMck MUHUMAIBEHOTO
(MaKCHMaJIbHOTO0) AJIEMEHTA B YHCIIOBOM MaccuBe"
CopTupoBKa 0JHOMEpHOT0 MaccuBa. IIpocTeie METOABI COPTUPOBKH.

105 [TpakTuyeckas padora no Teme "[IpocTbie METOIbI COPTHPOBKHU
Maccusa'
CopTupoBka ciustHueM. BhICTpast COpTUPOBKA MaccuBa (aJITOpUTM

ui . KTUYEeCKast Ta 1o Teme "brIcTpast copTHPOBK

106 ickSort). [Ipa eckas pabota o teme "beicTpas co OBKa

Maccusa'
BOUYHBIN MOMCK B OTCOPTUPOBAHHOM MacCCHBE. KTUYEeCKas

107 0 OHCK B OTCO oBaHHOM Maccuse. [Ipa ecka
pabora o Teme "J[BonyHBIN moucK"

108 JIByMepHbIE MaCCHUBBI (MaTPUIIbI)

109 AnroputMbl 00pabOTKH MaTPHIL

110 Pemenue 3a1au aHanm3a JaHHBIX

11 PeszepBHoe Bpems "KontponbHas paboTa "ANTropuT™MBI U na
nporpamMMmupoBanue’"

112 CpenctBa TEKCTOBOTO Mpolieccopa

113 KomnbrotepHas BEpcTka TekcTa

114 [TpakTrueckas padota o Teme "BépcTka TOKYMEHTOB C
MareMaTudeckumu dhopmyiaamu"

115 NHCTpyMEHTHI peLieH3UPOBAHNS

116 [TpakTrueckas padota o Teme "MHOTOCTpaHUYHBIC JOKYMEHTHI"
Oo6naunsble cepBuchl. KomuiektuBHas padboTa ¢ JOKyMEHTaMH.

117 [TpakTuyeckas padora no Teme "KonnexktuBHas padora c
JTOKyMEHTaMu"

118 Anamu3 ganubix. bonapime nanubie

119 MarmmnaHoe oOydeHue

120 AHann3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIHUIY




[TpakTuyeckas pabora o Teme "AHaNn3 JaHHBIX C TOMOIIIBIO

121
AJIEKTPOHHBIX TabIUIT"
[Toctpoenue rpaduxoB pynkuuii. [IpakTrueckas padoTa 1mo Teme
122 "HarisiiHoe mpecTaBieHHe pe3ynbTaToOB CTATUCTUUECKON 00paboTKu
JAHHBIX B BHJIE IMAarpaMM CPEJCTBAMHU PEJAKTOPa ANEKTPOHHBIX
Tabaurn"
123 Jluanu tpennaa. [Ipakrudeckas padota o teme "Tlogbop nmuHUM
TpEeH1a, IPOrHO3upoBaHue"”
124 [Tog6op mapamerpa. [IpakTuueckas padora mo teme "UuciernHoe
perieHne ypaBHEHHH ¢ OMOIIIBIO ToAgbopa mapamerpa'
OnTumu3aius Kak MOMCK HAMIY4IIero penieHus B 3aJaHHBIX
125 ycnoBusix. [IpakTuueckas pabota o teme "Pemenue 3anau
ONTHUMU3AINH C TIOMOIIIBIO AIEKTPOHHBIX TaOIHIT"
126 PeszepBHoe Bpems "[lepeBoaHoil 3x3aMeH no npeameTy” na
127 PesepBHoe Bpems "[lepeBoaHOM 3K3aMeH 10 npeaMery” na
128 PesepsHOE Bpemst
129 Pe3epBHOE Bpems
130 PesepBHoe Bpems
131 PesepBHOE Bpems
132 PesepBHOE Bpemst
133 PesepBHOE Bpems
134 PesepBHOE Bpemst
135 PesepBHOE Bpems
136 PesepBHoe Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




MYHUIHMIIAJIbHOE OK/:KeTHOe 00111e00pa3oBaTelbHOe YUpeKaeHue
«Ikosa Ne 47 ¢ yriy0JjieHHbIM U3y4YeHUEM OT/eJIbHbIX MPeAMeTOB
umeHu I'epost Coerckoro Corw3a Bannuknna U.JI.» ropoackoro oxkpyra Camapa

INOYPOYHOE IINIAHUPOBAHUE
K pa0doueil mporpamme
yueOHOro npeamera (Kypca)

«___ HNudopmaTuka »

(Ha3BaHHe B UMEHHUTEJBLHOM Majexe)

YPOBGHB pcaim3anuu pa60qel71 IMpOorpaMMbI (HY)KHOG MOTYEPKHYTh).
0a30BbIi, pacIIMPEHHBIN, YTITyOIeHHBIN, TPODUILHBIN

11 xnacc




11 KITACC

Homep Tema ypoka HNudopmanus
YPOKOB 00 .
1o OlIeHOYHOM
NOPSAAKY fiponenype
Aa
Pasznea 1. Teoperuueckue ocHOBbI MH(popMaTuku (18 yacos)
1 KomuuectBo nndopmaruu
2 AJITOPUTMBI CKaTUA TAaHHBIX
Anroput™m Xaddmana
4 [IpakTuueckas padora o Teme "CxkaTHe JaHHBIX C TOMOIIIBIO
anroput™a Xaddmana"
5 Anroputm LZW
6 ANTOPUTMEI C3)KaTHs TaHHBIX ¢ orepsamu. [Ipaktudeckas pabora 1o
teme "Ckatue TaHHbIX ¢ moTepsmu (anroputmsl JPEG, MP3)"
CxopocTb nepenayu JTaHHBIX
[TomexoycToNYMBBIE KOABI
9 [TpakTuueckas padota mo teme "[lomexoycToiunBbie KOIBI"
CucreMnl. KOMIIOHEHTBI CHCTEMBI ¥ UX B3auMoieicTBrue. CUCTEMHBIN
10 a¢dexT. Yrpasnenue kak nHGpopMannoHHbINA mponecc. O6paTHas
CBSI3b
11 Mopaenu 1 MOJIETMPOBAHUE
12 ['padsr
13 Pemenue 3amau ¢ momoisto rpados
14 HepeBbs
15 OCHOBBI TEOPUH UTD
16 [IpakTrueckas padota mo Teme "[IoMCK BEIMTPHIIIHONW CTPATETHH B
urpe C MoHON uHpopMaruein"
17 CpencrBa HCKYCCTBEHHOTO MHTEJIEKTa
13 [IpakTuueckas padora no Teme "CpencTBa HCKYCCTBEHHOTO
WHTEJUIeKTa"
19 PesepBuoe Bpems. KonTponbsHas pabota "TeopeTndeckre OCHOBBI na
uHpopMaTuku"
Pa3nea 2. Anroputmbl 1 nporpammupoBanue (50 4yacoB)
20 dopmanusanus NOHATUS aropurma. Mamuna TelopHUHra Kaxk
yHUBeEpcalbHas MoJelb BoruncineHuil. Tesuc Yépua—Twropunra
)1 [IpakTrueckas padota mo Teme "CocTaBiaeHUE TPOCTON TPOTrPaAMMBI
It MauHbl Thropunara”
22 Mammna I[locra
23 Hopwmainbnsie anropudmbr MapkoBa




ANTOpUTMHUYECKU HEpa3peIIMMBbIE 3a7auu. 3a7a4ya OCTaHOBA.

24
HeB03MOKHOCTh aBTOMaTHYECKOW OTIIAAKU IPOrpamMm

25 CJI0’)KHOCTh BBIYMCIICHUHN

26 [Touck mpoCTHIX YUCEI B 3aJaHHOM JUANa30HE C TOMOIIbIO
aIrOpUTMa «perieTo DpaToceHar

7 [IpakTudeckas padora o Teme "[IoMCK IPOCTHIX YKCEN B 3aIaHHOM
nuarnasone”

28 MHuoropa3psagarsle 1eble Yicia, 3a1auy JUIMHHON apuMETHKU

b

29 [IpakTuueckas pabora no Teme "Peanu3arnust BbIYMCIECHU C
MHOTOpPa3psAIHbIMA YHUCIIaMH"

30 CrnoBapu (accoruaTUBHBIC MACCUBBI, OTOOPAXKEHUS ). XAII-TAOIHUIIBI.
[MocTpoenwne angaBUTHO-YACTOTHOTO CIOBAPS ISl 3aJAaHHOTO TEKCTa

31 [IpakTuueckas padota mo Teme "[locTpoeHue andaBUTHO-4aCTOTHOTO
cjoBaps ISl 3aIaHHOTO TekcTa"
AHaJu3 TeKCTa Ha ECTECTBEHHOM si3bIKe. Brienenue

32 MOCJIEIOBATEILHOCTEH 10 1mabsIoHy. PerymnsipHble BRIpaKeHHS.
YacToTHBIN aHaMU3

1 [IpakTuueckast pabora o Teme "AHanu3 TEKCTa Ha €CTECTBEHHOM
si3pIKe"

34 Crexu. AHanu3 MPaBUILHOCTH CKOOOYHOTO BBIPAKECHHS

35 Brruncnenue apuMeTudecKkoro BeIpaKeHUs, 3alMCAHHOTO B
nocThuKCHOU Gopme

36 [IpakTudeckas padora o Teme "Brerancnenue apudMeTudeckoro
BBIPAXXCHHSI, 3aIICAHHOTO B TOCT(UKCHOH dopme"

37 Ouepenu. Mcnonp3oBanne ouepeau Jjisi BDEMEHHOTO XpaHEHHUS
JTAHHBIX

38 [IpakTudeckas pabora no teme "Mcnons3oBanue ouepenu"
JepeBbs. Peanu3zanus gepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYP.

39 JIBonunsbie (OnHapHBIC) AepeBbs. [locTpoeHue nepesa ams 3aJaHHOTO
apuPMETHIECKOTO BBIPAKCHUS

40 [IpakTrueckas padota mo Teme "Vcnonb30BaHue AEPEBHEB IS
BBIYHCIICHUS apU(PMETHIECKUX BhIpKEHUN"

A1 PexypcuBHBIC anropuTMbl 00x0/1a AepeBa. Mcnonas3oBanue creka u
ouepenu A 00Xo/a aepena

4 PexypcuBHbIe anroputmel 00xo/a aepesa. VMcnonas3oBanue creka u
ouepenu A 00Xo/a aepena

13 AnroputMmbl Ha rpadax. [loctpoeHnEe MUHUMATEHOTO OCTOBHOTO
JIepeBa B3BEIICHHOTO CBS3HOIO HEOPUEHTHUPOBAHHOTO rpada

44 O6xox rpada B riryobuny. O6xon rpada B MUPUHY

45 KonnuecTBo pa3nuyHbIX MyTed MEXAYy BEpIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTOo rpada




46

Anroput™m JlefKcTphl.

[IpakTrueckas padoTa mo Teme "Bberaucienne JIMHBI KpaTdyaniero

47 IyTH MEX1y BepinHamu rpada (aaroputm JeikcTpsr)”

48 Anroput™m ®@noitga—Y opuamia

49 3amauu, pelraeMble ¢ TOMOIIbIO TMHAMUYECKOTO TPOrpaMMHUPOBAHMUS:
BBIUMCJICHUE PEKYPCUBHBIX (DYHKIIUN

50 [TpakTuueckas pabota no Teme "BpruncieHne pekypcuBHbIX (PYHKIMIMA
C MTOMOUIBIO JMHAMHUYECKOTO MPOrpaMMUpOBaHUs"

51 3amauu, pellaeMble ¢ TOMOIIbIO TMHAMUYECKOTO TPOrpaMMHUPOBAHMUS:
MoJICYET KOJIMYECTBA BApPHAHTOB

59 [IpakTuueckas padora o Teme "[loacyér KonMyecTBa BApUAHTOB C
MOMOUIbIO AMHAMUYECKOTO POrpaMMHUpOBaHUs"

53 3anaun, peraeMble ¢ TOMOUIbI0 AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS:
3aa4i ONTUMH3ALII

54 [MonsTHe o mapagurmax nmporpammupoBaHusi. O030p SI3BIKOB
POrPaMMHUPOBAHUS

55 [TonsiTHE 00 0OBEKTHO-OPUECHTHPOBAHHOM ITPOTPAMMUPOBAHUHT

56 O0BexTHI U Ki1accel. CBOMCTBA U METOABI OOBEKTOB

57 OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3

53 [IpakTrueckas padota mo Teme "Mcrnosb30BaHNE TOTOBBIX KJIACCOB B
nporpamme”

59 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO
noaxoaa

60 [IpakTuueckas padora "Pa3paboTka npocToil mporpaMMsl ¢
HCII0JIb30BaHUEM KJ1acCOB"

61 WNukancynsnus. [IpakTuaeckas padota o teme "Pa3paboTka kimacca,
MCITOJIb3YIOLIEr0 MHKAMCYJISALINI0"

62 Hacnenosanue. [Tomumopduzm

63 [IpakTuueckas padota mo Teme "PazpaboTka nepapxuu kiaccon"

64 Cpenpl ObICTpOI pa3paboTku mporpaMm. [IpoekTupoBanue
uHTepdeiica moap30BaTENs

65 [IpoekTupoBanue uuTepdeiica moap3oBaTeNs

66 Hcnonp30BaHrEe TOTOBBIX YIPABISEMbIX 2JIEMEHTOB JJIsl TOCTPOEHUS
uHTepdeiica

67 [IpakTudeckas pabora o Teme "Pa3paboTka mporpaMmel ¢
rpaduveckuM uHTEpPeiicom”

68 N3ydeHune BTOPOro sA3bIKa MPOrpaMMUPOBAHUS

69 N3ydenue BTOpOro s3bIka MpOrpaMMUPOBAHHUS

70 PeszepBHoe Bpems. KonTponsHas paborta "AnropurMuzanus u na

nporpaMMupoBaHue”

Paznen 3. UndopmanmonHbie TexHoa0ruM (48 yacos)




71

OTalbl KOMIIBIOTCPHO-MATEMATUYICCKOT'O MOACITIUPOBAHUSA

Jluckperusaiysi mpu MaTeMaTUYeCKOM MOJAETUPOBAHUN

72
HENPEPBIBHBIX MPOIIECCOB. MoAETUPOBaHNE ABUKCHHUS

73 [TpakTrueckas padota mo Teme "MoenupoBaHue IBHKCHUS"

74 MonenupoBanue 6uonornueckux cucreM. [Ipakruueckas padora mo
Teme "MonaenupoBaHue OMOIOTHYECKUX CHCTEM"

75 MaremaTtnueckre MoJIeiN B 3KOHOMUKE. BrruucnurenbHbie
9KCIIEPUMEHTHI C MOACIISIMU

76 BepositHocTHBIE MOenH. [IpakTuueckast pabora o Teme
"MMuTauMOHHOE MOJICIMPOBAHUE C TOMONIBI0 MeToga MonTe-Kapio"

77 KoMmiproTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS

78 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

abnmuuHbIe (peNAIMOHHBIC) 0a3bl JAHHBIX

79 Tab 0

20 [Touck, copTupoBKa M QUIBTpALMsl JaHHBIX. 3aIIPOCHI HA BBIOOPKY
JTaHHBIX. 3ampOCkl ¢ TapaMeTpaMu. Beraucisiemsbie moss B 3anpocax

81 [IpakTudeckas padora o Teme "Pabora ¢ ToToBOM 6a30i JaHHBIX"

%) MHoroTa0au4HbIe 0a3bl TaHHBIX. THUITBI CBA3EH MEXTY TaOJIUIIAMH.
Buemnunii kirod. IlenocTHOCTE 0a3bl JaHHBIX

23 [IpakTrueckas padota mo Teme "Pa3paboTka MHOTOTAOIMYHON Oa3bl
NaHHEIX"

84 3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

25 [IpakTrueckas paboTa mo Teme "3anmpockl K MHOTOTA0JIMYHOM Oa3e
NaHHEIX"

86 31K ynpaBneHus fJaHHbIMA SQL

%7 [IpakTrueckas padoTa mo Teme "YnpaBiIeHHE TaHHBIMU C TIOMOIIBIO
si3pika SQL"

88 HepensiiimonHsie 6a3pl JaHHBIX. DKCIIEPTHBIC CUCTEMBI

89 WHTepHeT-npuiioxeHus

90 [ToHsiTE O CEpBEPHON M KIIMEHTCKOM YacTsx caiita. TexHonorus
«KIJIUEHT — CepBep», €€ JOCTOUHCTBA U HETOCTaTKH

91 OcHogsl s3p1ka HTML

92 [IpakTrueckas padota mo Teme "Co3naHnne TeKCTOBOU BeO-CTpaHUIIbI"

93 OcHogsl s13p1ka HTML

94 OcHogs! s1361ka HTML
[IpakTuueckas padota mo Teme "Coznanue BeO-CTpaHUIIBI,

95 BKJTFOYAIONIEH MYJIbTUMEIUIHBIC 00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUCO)"

96 OcHOBBI KackaIHBIX Ta0muIr ctuieit (CSS)

97 [TpakTrueckas padota mo Teme "OdopmileHHE CTPAHUIIBI C TTOMOIIBIO

KaCKaIHbBIX TaOmuI cTiiieii"




98

Cuenapuu Ha si3pIke JavaScript

99 Cuenapun Ha si3b1Ke JavaScript
100 ®opmbl Ha BEO-CTpaHUIIE
101 [IpakTuueckas padora no Teme "OO6paboTKa JaHHBIX Gopm"
102 PanemeHHe BeO-calTOB. Yciryra XocTuHTa. 3arpys3ka ¢anaoB Ha
caiit
Kanpuposanue. Mcnpasnenue nepcrnekTuBsl. [ ncrorpamma.
103 Koppekuus ypoBHel, koppekius 1iseta. OOecIiBeUMBaHIE [IBETHBIX
U300paKeHHIA
BBoa n300pakeHnii ¢ UCMOIb30BaHUEM PA3TUYHBIX U(PPOBBIX
104 ycrpoicTs. [Ipaktuueckas padora no teme "O6paboTka UPPOBBIX
¢dororpaduit”
105 Perymb. Pabota ¢ obnactamu. @uneTpsl. [IpakTuueckas padora mo
teme "Perymb mudpoBsix dpoTorpaduii”
106 MHorocnoitasie n3o0paxenus. TekcToBble caou. Macka ciosl.
Kanaibl. CoxpaneHue BBIJICIICHHOM 00J1acTh
107 [IpakTudeckas padbora o Teme "MHoOrocnoiHbe n300pakeHus"
108 [ToaroToBka umtrocTpanuii 1y Be0-caiiToB. [IpakTnueckas padora mo
TeMe "AHUMHUPOBAHHBIE N300paKeHUS"
109 Bekropnas rpaduka. Bekropuzaius pacTpoBbIX H300paskeHHA
110 [IpakTuueckas padota mo teme "BekTopHas rpaduka”
111 IIpuHLKIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH
112 [TpakTuueckas padota mo Teme "Co3iaHue MPOCTHIX TPEXMEPHBIX
Mozenein"
113 Cerounbie MoJienu. Matepualibl
114 [IpakTuueckas padora no Teme "Cerounsie Mmoaenu"
115 MoaenupoBaHre UICTOYHUKOB ocBenieHus. Kamepol
116 [IpakTuyeckas padora no Teme "Penaepunr"
117 AnnutuBHBIE TeXHOJOTUH (3D-ipuHTEPHI)
118 [IoHsATHE O BUPTYaIbHON PEAIIBHOCTU U JOIOIHEHHOU pPEeaIbHOCTH
119 PezepBHoe Bpemsi. Mouutopunr B hopmare EI'D na
120 PesepBHoe Bpemsi. Monutopunr B ¢popmare EI'D Ja
121 PesepBHoe Bpemsi. Mouutopunr B popmare EI'D na
122 PesepBHoe Bpemsi. Monutopunr B ¢popmare EI'D na
123 PesepBHOE Bpems
124 PesepBHOE Bpems
125 PesepBHOE Bpems
126 PesepBHOE Bpems
127 PesepBHOE Bpems
128 PesepBHOE Bpems




129 PesepBHOE Bpems
130 Pe3epBHOE Bpems
131 PesepBHOE Bpems
132 PesepBHOE Bpems
133 PesepBHOE Bpems
134 PesepBHOE Bpems
135 PesepBHOE Bpems
136 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

136




IPOBEPSIEMBIE HA EI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[lonnMaHNe OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHMA
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIaJICHUE HABBIKAMH DPabOTHI C
OIICPAIlMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
oOecrieyeHuss JUIsl  peIIeHUsT y4yeOHbIX 3aJad 10  BbIOpaHHOM

crnenuain3anuu

1.2

Hannuue mpencraBieHwii o 0a30BBIX MPHUHIMIAX OpPTaHU3AIUU U

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

ITorumManne OCHOBHBIX IMPUHIUIIOB IOUCKPCTHU3ALUN Pa3JINYHBIX BHUIOB

uHpopmaruu

1.4

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKM YHMCIOBOM M TEKCTOBOM
uHpOpManMy (3aIUCh YHCENl B TIO3UIMOHHOW CHCTEME CUHCICHHS,
JETUMOCTh LIEJIBIX YHMCEN; HaX0X/IEHHE BCEX MPOCTHIX YHCET B 3aJaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX —IENBIX YHUCEN; aHalIM3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKI_II/IOHa.HBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnagenre OCHOBHBIMU CBEACHHSIMH O 0a3ax IaHHBIX, UX CTPYKTYpE,

CpeIcTBax CO3/IaHUs ¥ pabOTHI C HUMHU

1.7

[ToHnmMaHue BO3MOXHOCTEH M OTPAHUYEHUN TEXHOJOTMH UCKYCCTBEHHOIO
UHTEJJIEKTa B Pa3IMYHBIX O0JIaCTAX; HaNW4Me Mpe/CTaBiIeHU 00
HUCITIOJIB30BaHUU I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTUH B PA3IMIHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 3aJaHHOI0 HATYPaJbHOIO YHCJIA B Pa3jIMYHBIX CHCTEMAax
CUMCIICHHS; BBINOJHATh MPeoOpa3oBaHMs JIOTMUECKUX BBIPAKEHUI,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONPEeAeNiaTh KpaT4alliuil myTh BO
B3BECLIICHHOM Trpade M KOJIMYECTBO IMyTE€H MEXAy BepIIUHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue Hcnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU Ul
aHanmu3a 00BEKTOB M MPOLECCOB: (HhOPMYTUPOBATH II€Nb MOJICIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3Y/IbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHMS;
OLICHMBATh a/IeKBATHOCTb MOJEIH MOJAEIMPYEMOMY OOBEKTY WM

nmponeccCy,; NpeaACTaBJIAThL PE3YJIbTAThI MOACIMPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kiaaccu(uUIMpPOBaTh OCHOBHBIC 3a/a4d  aHANW3a JIaHHBIX
(TpOrHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHaJIu3
OTKJIOHEHHI1); TOHMMATh IOCJEJOBATEIbHOCTh PEUICHUS 3aJad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA Ka4eCTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJENU, NpeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAHUA PC3YJIILTATOB
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YMenue onpenensite UHGOPMAIIMOHHBIH 00BEM TEKCTOBBIX, rpauIeCcKUX
¥ 3BYKOBBIX JIaHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aLuU. Y MEHHUE
OIIPENCTSATh  CPENHIOI CKOPOCTh MEepelauyd  JIaHHBIX, OLICHWBAThH
M3MECHEHHE BPEMEHU TIepefadd NpH HM3MEHCHHH HH(OPMALMOHHOTO

00BbEMa JaHHBIX M XapaKTEePUCTHK KaHajla CBA3H
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YMeHue CTpoOuTh KOJ, 00eCHeuMBaIONIMKA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOMN YacTOTE CUMBOJIOB

2.5

YMeHue ucCnonap30BaTh IMPU PELIEHWHM 3a7ad CBOMCTBA IMO3WLIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHHUS C 3aJlaHHBIM OCHOBAaHUWEM W MOCTPOCHMS YHCJIa T0
CTPOKE, COAEpKalleil 3amuch HATOTO 4YHWCIa B TO3UIMOHHON CHCTEME
CUHMCIICHHUS C 3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJIHSATH

apI/Iq)MeTI/I‘-IGCKI/Ie oncpanru B NIO3UIUOHHBIX CUCTCMAX CYHUCJIICHU A

2.6

YMeHHue CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHOH U
KOHBIOHKTHBHOM  HOpMaJbHBIX ¢dopMax TO 3aJaHHON  Tabiuie
UCTUHHOCTH; HCCIEAOBaTh  OOJNACTh  MCTUHHOCTH  BBICKAa3bIBaHMA,

COACPKAIICTO MCPCMCHHBIC,; PCHIATL HCCIIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alropuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3a1aud MOCTPOEHHS ONTHUMAJIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX IMyTeH MEXAY BEepIIUHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MIPU aHAIM3€ U OCTPOCHUU KOAOB M JUIS
npelcTaBieHus] apuMETHUYECKUX BBIPAXEHHUI, MpH peHIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO WUIPhl MO 33aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPHIIIHYIO CTPATErHIO

UTPBI




2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIHOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIb30BAHUS KOMIIBIOTCPA PC3YJIbTAThI
BBITIOJTHCHHA HECJIOXKHBIX IMPOrpaMM, BKIIOYAIOMIUWX HHUKJIBI, BETBJICHUA U

moAIporpaMmal, IpH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHpOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJTOPUTMBI, JBOMYHBIA TOWCK) W TNPUBOJUTH HPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H01?1 CJIOKHOCTHU JIA pCHICHUSA O,Z[HOI>'I 3agauun

2.11

BianeHue yHHMBEpCANBHBIM  SI3BIKOM  IPOrPAMMMPOBAHMS  BBICOKOIO
ypoBas (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIpaBIAIOIMIAE  KOHCTPYKIUHM,  YMEHHUE  OCYIISCTBIATH  aHAIU3
NPEUIOKEHHOW ~ MPOrpaMMbl:  ONPENENATh  pe3yabTaTbl  palbOTHI
POTPaMMBbI TIPH 33JaHHBIX UCXOJHBIX NAaHHBIX; ONMPENENATh, MPH KaKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TIOJyYCHHWE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIE, KOTOpPBIE MOTYT TPUBECTH K OIIMOKe B pabdoTe
[IPOrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  YIy4IICHUIO

POTPaAMMHOTO KOJIa

2.12

YMeHHe pealu3oBBIBATH HAa BBIOPAaHHOM JUIS  HM3YYEHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paOOTKH YHCEN, YUCIOBBIX MOCIEA0BAaTEIbLHOCTEN
U MacCHBOB: IIPE/ICTaBIEHUE YHUCIa B BUAE HaboOpa MPOCTHIX
COMHOKHUTENCH; HaX0XIEeHHE MaKCUMalbHOW (MHUHHUMAIBbHOW) IHQPHI
HATYpaJIbHOTO YMCJIa, 3alIUCaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMciIeHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
3JIEMEHTOB MacCuBa WJIM YHCJIOBOH IOCIIEAOBAaTENLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEro  apu(PMETUYECKOro, MHHHUMAJIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MacCHBa; yMEHHUE
UCTOJIb30BaTh B MpPOTpaMMax JaHHBIE PA3IUYHBIX THIIOB C YYETOM
OTpaHMYEHUN HA JMANAa30H MX BO3MOXKHBIX 3HAUYEHUH, NMPUMEHSATH MPHU
pelIeHny 3a7ja4 CTPYKTYPhl JAHHBIX (CIHMCKH, CIOBapH, CTEKH, OUYEpeH,
JIepeBbs); IPUMEHATHh CTaHIAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTKe mporpaMM OMOJIMOTEKH TOANMPOTPAMM; YMEHHE UCIIOJIh30BaTh

CpEeICTBA OTJIAJIKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHHUS

2.13

YMenune HCIIOJIb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHaJlIu3a,

MPEACTABICHUS M 00pabOTKHM JaHHBIX (BKJIIOYAsh BHIOOP ONMTHMAaIbLHOTO




pelieHus, moAdop JIWHUU TPEHIA, PEIIeHUE 3aqad MPOTHO3UPOBAHUS);
YMEHHE UCIONIB30BaTh TaONWUYHbIC (pPEISIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayr, Hu(ppOBEIX 00pa3oBaTeIbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBbBIX HA EI'D
ITO TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1

udposasi rpaMOTHOCTH

1.1

OcCHOBHbIE TEHICHIIUU PAa3BUTHs KOMITbIOTEPHBIX TexHosorui. [lapamiensubie
BbIuKcIeHHs. MHOTOnpoIieccopHble cucTeMbl. Pactipenenénubie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINX TaHHBIX

1.2

[TpyHIMOBI OCTPOEHMUS W annapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HMHrepHer. Agppecamus B cetu VHTepHer.
ITpotokonsl cteka TCP/IP. Cuctema nomennsix uméH. Pa3znenenue IP-cetn Ha

IIOJICETH C IIOMOIIBI0 MacOK IOACETEN

1.3

@aiinoBas cucrema. Ilowck B (daitioBoit cucreme. I[IpuHIMTIBI pa3MemieHus U
MMEHOBaHMsS (aiinoB B nonroBpeMeHHON mamsatu. [llaGnoHbl mis omumcaHus

rpymi ¢aiinos

1.4

CkopocTh mepenayd JaHHBIX. 3aBUCUMOCTh  BpEMEHH IMepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

1.5

[IudpoBanre nanapix. CuMMeTpudHble U HecuMMeTpuuHbie mudpel. [nudpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Anroputm mudppoBaHUs
RSA

1.6

Kopnp1, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHUE MIPH
nepenade nanHbiX. Paccrosane Xommunra. KomupoBanue ¢ moBTopeHrneM OUTOB.

Koxapr XomMmunra

TeopeTnueckre OCHOBBI HTHPOPMATUKU

2.1

JlBomyHOe  KoAMpoBaHWE. PaBHOMEpHbIE M HEPaBHOMEpHBIE  KOJbI.
JlekoaupoBaHue COOOIICHUH, 3aMCaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHre ONHO3HAYHO AEKOAUPYEMBIX KOJOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckne mMOAXOABI K OICHKE KojudecTBa uHMopmanuu. EauHUIBI
U3MepeHus: KonuyectBa HHpopMmanuu. AnpaBUTHBIM MOAXOA K OLEHKE
KojuuecTBa UWHGOpManuu. 3aKOH aIAUTUBHOCTH wuHpopmanuu. Dopmyna

Xaptau. Uapopmanus u seposarHocts. @opmyna Illennona
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Cucrembl cuucieHus. Pa3BépHyras 3amuch 1EIBIX W JAPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBoMCTBAa IMO3MIIMOHHOM 3allCH YHCHAa:
KOJMYECTBO UG B 3aIUCH, IPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LEJIOT0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATHYHYIO. AJITOPUTM TMEpeBOJia KOHEUHON P-nuHO# ApoOM B NECATUUYHYIO.




Anroput™M nepeBoja LEJIOro Yucia U3 JECATUYHOM CUCTEMbl cuMciaeHus B P-
nuHyto. IlepeBos KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrueckue onepanuy B MO3UIIMOHHBIX CHCTEMaxX CUUCICHUS
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Tpoanaﬂ YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. IIBOH‘IHO-I[GCHTH‘IH&H CHCTEMA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHoGaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. KomupoBka UTF-8. Ompenenenue wuH(POpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILICHUN

2.6

KonupoBanue nzobpaxenuit. Ouenka HHPOPMAMOHHOTO 00bEMa TpaduuecKux
TAHHBIX TPH 3aJlaHHBIX Pa3pelleHuH U TIyOuHE KOIUupoBaHUs LBeTa. L[BeToBBIC
mozenu. KomupoBanme 3Byka. OneHka WHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3allU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsiTue BBICKa3biBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyI1eCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HCTUHHOCTU. Jlormdeckue BbIpaKEHUS.
Jlornyeckue ToxnecTBa. Jlornueckue onepanyy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJICHTHbIE IPeoOpa3oBaHMs JIOTHYECKUX
BBIpAKCHU. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (GyHKIMU. 3aBHCHUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue ¢hopMbl JOTHIECKUX BBIPAKCHUM

2.8

CoBepiieHHbIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormyeckne »sieMeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Muoropa3psanssiii cymmarop. [locTtpoeHne cxeMm Ha JIOTUYECKUX 3JIEMEHTax Mo
3aaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3amuchy JIOTHYECKOTrO BBIPpAXKCHUA I10

JIOTUYECKOM cXeMe

2.10

Mopenu u wmonenupoBanue. llenu monpenupoBaHusi. AJEKBATHOCTbh MOJEIHU
MOJIETTUPYEeMOMY O0BEKTY WM npoueccy. GopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yinbTaToB MOACTUPOBAHUS B BUAE, YA0OHOM JUJIsl BOCTIPUATHUS

gyenoBekoM. ['paduueckoe nmpeacraBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).

2.11

[IpeacraBnenne uenblIx 4YUCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTH
JUana3oHa 4YHcell NpU OrPaHMYEHUM KOJu4ecTBa paspsanoB. llepemnonnenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JJaHHBIC. 3HAKOBBIM OUT. [[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBIE JIOTMYECKHE omepanuu. Jlormueckuii, apudMeTHdecKuii u

mukanyeckuit  capuru. lludpoBanne ¢ momouIpl0 MOOMTOBOW — ONEpaIUH




«uckinouaromniee NJIN»

2.12

IIpencraBneHue BEIECTBEHHBIX YHCEN B ITAMATH KOMIIBIOTEpA. 3Hadanlasl 4acTh
U TOpANOK uwncia. Jlmama3oH 3Ha4YeHHMH BeLIeCTBEHHBIX dyucen. [IpoGiemsl
XPAaHECHMS BEIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OIPAHMYECHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHCIAMM, HAKOIJICHHE

omuooK IIpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBle TOHsATHSA. Buawl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXKHOCTH. PemieHue
QITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHainum3oM rpadoB (mocTpoeHUe
ONTUMAIILHOTO TYTH MEXAy BepIIMHaMHu rpada, ompenerneHre KOoIMYecTBa

pa3IMYHbIX NyTed MEXIy BepIIMHAMHU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunapunoe nepeBo. JlepeBbst moucka. CnocoObl 00Xxoma Jepena.
[IpencraBnenue apupmMeTHYECKHX BBIpAXEHUN B BUJe AepeBa. Mcmonb3oBaHue

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOILIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHON nHpopmanueit. [loctpoenue gepesa
mepebopa BapHAHTOB, OINHMCAHWE CTPATETHU WIPhl B TaOIWUYHON (opMme.

BhbIurphiiiHbeie ¥ IPOUTPHIIIHBIE TO3UIIUU. BRIUTpHIIIHBIE CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukanmss W TOHMCK
n300pakeHu#, pacro3HaBaHue Jull. Vcmoib3oBaHWE METOJOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronux cucreMax. Vcrmonp3oBaHne METOI0B UCKYCCTBEHHOTO

WHTEJUIEKTa B podoToTexHuke. aTepHeT Bemel. HelipoHHsbie cetu

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NoHATHA anropurma. Mammyna ThOpHHra Kak yHHUBEpCaJbHas

MOJIEIIb BEIYHUCIIEHUN

3.2

OreHka CIOXXKHOCTH BbIUUCIEHUH. Bpemsi paboTel m 00BEM ucCHONb3yeMon
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHbIX. OneHka
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cinoxxHoctu. IlepebopHbie anroputmbl. [IpuMepsl pa3TUYHBIX ANTOPUTMOB

pelLIeHNs OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh
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OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIIMX aJTOPUTMOB
YIPABIEHUS HCHOJHUTEIAIMA M BBIYMCIUTENBHBIX aNrOopuTMOB. OmnpenencHue

MCXOJHBIX TaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ylbTaT
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AnroputMbel 00pabOTKM HATypajbHBIX YHCEJN, 3alHMCAaHHBIX B MO3UIMOHHBIX
CUCTeMax CYHUCJICHHA: pa30MeHHe 3amuch 4YKcia Ha OTHENbHbIE LUDPBL,
HaXOXJICHUE CYMMbl W TPOU3BEICHHS IHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MHHHMAITBEHOW ) U DB




[IpencraBnenue uyucna B BUAe HaOopa MPOCTBIX COMHOXKHTENEH. AJTOPUTM
OBICTPOTO BO3BEICHHUS B CTENEeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C TMIOMOIIIBIO AJITOPUTMA «PEIIeTo DpaToceHar

3.5

MHoropa3psiIHbIe IeNIbIe YUCIia, 3aa4H JJTMHHON apu(METUKI

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
L[EJI0YHNCIIEHHBIE, BEUICCTBEHHbIC, CHMBOJIbHbBIE, JIOTHYECKHe. BeTBieHus.
Cnoxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCcs B (ailnax. TekcToBble U JBOUYHBIC (hailIb.
daitnoBsle mepeMeHHble ((aitioBeie ykazaTenu). Utenue u3 (aiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha moa3anauun. [lognporpaMmer (IporieAypsl U PYHKITHH).

Vcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PekypcuBHble Tporienypsl u (pyHkuuu. Mcmonp3oBaHue creka s

opraHu3anu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeToasl. ToyHoe W mpUONMKEHHOE pelieHus 3afgadu. YucieHHoe
pellleHrne ypaBHEHMH C TOMOIIbIO Moadopa mapamerpa. UHCIEHHBIE METOJIbI
pellleHrs ypaBHEHUH: MeToa r1epebopa, METOJ IOJIOBUHHOTO  JICTICHHUS.
[TpubnmxE€HHOE BHIUMCIICHHUE [UITMH KPHUBBIX. BhruucieHue miomaaei ¢uryp c
IIOMOUIBIO0 YUCIIEHHBIX METOJ0B (METOJ HpPSIMOYTOJIBHUKOB, METOJ TpaIeuuil).
ITouck ™makcumyma (MHHUMYMa) (GYHKIIMH OJHOW TEPEMEHHOHW METOJIOM

ITOJIOBHHHOTI'O ACIICHUA

3.9

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX.  BcTpoeHHBIE  (YHKIMH  sI3bIKa
MIPOrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBa IIOSABJIICHUM CHMBOJA B CTPOKEC,
pa3OueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, TOHMCK MOJICTPOKH
BHYTpU JAHHOM CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM aiipaBHUTE, YAOBIETBOPSIOUIUX 33aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel ¥ TOCIEAOBATEIBHOCTH  YHCEN. BpiuucieHne 0000IEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CPEIHEro apU(PMETHUYECKOro, MHUHUMAJIBHOTO U
MAaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIMX
3aIaHHOMY YCJIOBUIO). JIMHEHHBIM MMOMCK 3aJ]aHHOTO 3HAYEHHS] B MAacCHUBE.
Anroputmbl pabOTBl ¢ 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEpPHOTrO MaccuBa. IIpocTeie METOIBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpA, COpPTHpPOBKa BcTaBkamu). CopTHpoBKa
ciussaueM. breicTpass coptupoBka maccuBa (amroputM QuickSort). JIBomdHbII

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI  (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO UHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWiIaM, MOMCK 3JIEMEHTa B JByMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MPHMMYMa) ¥ CyMMBI 3JIEMEHTOB JABYMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie a.H(baBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTAa

3.13

Crexku. AHaIW3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHsA. Bwlumcienue
apu(METHYECKOTO BBIPA)KEHUS, 3alIMCAHHOTO B MMOCT(PUKCHOH (opme.

Ouepenu. Micrionp3oBaHue o4epeu AJ1si BpeMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHHMAIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTUpoBaHHOro rpacda. KommuecTBo pasiamyuHbIX
MyTel MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada. AJropuTm

JlerKCTphl

3.15

HepeBps. Peanusanus aepeBa € IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. IlocTpoeHue nepeBa Ui 3aJaHHOTO apuU(METHUECKOTO
BbIpa)keHUs1. PekypcuBHBIE anropuTMsl 06xoza nepeBa. Mcnonab3oBaHue cTeka U

ouepeau s 06xoda epena

3.16

JluHaMuyeckoe MporpaMMHUpPOBAaHUE KaK METOJl PEHICHUS 3a/1ad C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3yIbTAaTOB. 3aJaul, PeIIaeMble C TIOMOIIbIO JUHAMUYECKOTO
MIPOrPaMMUPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIIHM, MOACYET KOTMUECTBA

BAapHWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHuu. OOBEKTH H
kiaccel. CBoiicTBa M MeTobl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynanus, HacieoBaHue, moauMophusm

HNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 paHHbIX. OCHOBHBIC 3a/laud aHajdW3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusalvs, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHaJIM3a JaHHBIX! C60p NCPBUYHBIX NAHHBIX, OUUCTKA U OLICHKA
KadyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOJCIH, NpeoOdpa3oBaHUE
TAaHHBIX, BU3YyaJU3alusl JTaHHBIX, WHTEpPHpeTanus pe3yabTatoB. [IporpammHbIe
cpenctBa U WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTABICHUS JTaHHBIX.

Bbonpmme nannpie. MammHHOE 00yueHUE

4.2

AHanmu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONUIl. BeIYMCICHHE CYMMBI,
cpenHero  apuMeTHYecKoro, HawOoyblmiero  (HAMMEHBINEr0)  3HAYCHUS

nuanasoHa. Berancnenue kod(pduUIMEHTa KOPPENSIUU JIBYX PSAOB JaHHBIX.




[TocTpoenne cTomO4aThIX, JTUHEHYATBIX M KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢yakiuit. [lonbop MuHUM TpeHAa, pelIeHHe 3a7a4 MPOTHO3UPOBAHUS.

Pemenue 3amaq onTUMU3ANMY C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Jluckperuzanusi TNpd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MopenupoBanue JABWXKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucreM. MaremaTuueckue MOZENM B OKOHOMHKE. BblumciurtenbHbIE
SKCHEpUMEHTHl ¢ MonensaMu. OOpaboTka pe3yiabTaTOB 3KcrepuMeHTa. Metox
HaUMEHBIIMX KBaJpaToB. OLEHKa YHCIOBBIX IapaMEeTPOB MOJAEIUPYEMBIX
O0BEKTOB M IMpoleccoB. BoccTaHoBIeHHE 3aBHCHMOCTEH IO pe3yiabTaTaMm

IKCIIEPUMEHTA

44

BepositHoCTHBIE MOJIEIIH. MeTtonanl Momnre-Kapo. HNmuranmonHoe

MOZICIINPOBAHUC. CucTeMBI MacCOBOT'O OGCHy)KI/IBaHI/IH

4.5

TabnuuaHble (pensiuoOHHBIC) 0a3bl JaHHBIX. TabIuIla — IPEICTaBICHUE CBEICHUIN
00 ogHOTHHHEIX 00BekTax. Ilone, 3amuceh. Kmorou Tabmunel. Pabora ¢ roToBoi
0a30ii MaHHBIX. 3anoiHeHUe 0a3bl JaHHBIX. [IOMCK, cOPTUPOBKA U (UIBTPAIUSL
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl ¢  MapaMeTPaMH.
BrruncnsieMmbie moJist B 3ampocax.

MHoroTtabnuunable 0a3bl JaHHBIX. THIBI CBS3ed MeXay Tabnuiiamu. BuenrHuit

kitod. [lenocTHOCTh 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBbli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE IOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Uadopmaruka (B 2 gacTsx); 10 kmacc. yrmybnennoe o0ydenue [lomsikos
K.IO., Epemun E.A. O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BMHOM.

* Undopmaruka (B 2 yactsx); 11 kinacc. yrinyonennoe odydenue [lonskon
K.1O., Epemun E.A. OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«BbMTHOM.

METOINUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. YueOHoe nocoobue «Pemaem 3agaun EI'D no nndopmaTuke Ha s3bIKE
Python»

2. MeTonnueckre peKOMEHAAIUHY JJIsl YUUTEIIS

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. DneKTpoHHOE MPWIOKEHHE K yUeOHUKaM
(https://kpolyakov.spb.ru/school/probook/slides.htm)

2. Supexc yuebnuk (https://education.yandex.ru/uchebnik/project/intensiv-
2025-ege)

3. lemoHcTpaunoHHas Bepcusa cranuuu KOI'D
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