MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

Komurer o0pa3oBanus u HayKku Boarorpaackoii odaactu

JlenmapTamMeHT 1o 00pa30BaHMI0 aIMUHUCTPauuu Boarorpaga

PACCMOTPEHO

Ha 3acenanun xadenpsi
y4HUTENIeH MaTEMAaTHKH,
nH(OPMATUKU U (PUBHKH,
3aBenyroni kadeapsl
CaBuna A.IO.

IIporokomn Ne 1 ot 30.08.2023 .

MOY Jluneii Ne9

COI'JTACOBAHO

3aMeCTUTENb IUPEKTOpa

Epmosa E.A.

30.08.2023r.

YTBEPXIEHO

JTUPEKTOP JIULIES

Kuryneckas 1.B.

= IOE
OBILEOBPA3OBATENLHOE
YUPEXZEHVE "TILIEV Ne 9 UIMEHM
BACITYXXEHHOIO YYUTENA WKOMbI
P sufmem | POCCUVICKOM GEQEPALIVN AH

.-I."-l-‘- HEBEPOBA A3EPXXWHCKOro
s PAVIOHA BONTOrPAJA",

BOJITOFPALl ‘rarycumso.

im9@volgadmin.ru
Nata: 2024.01.19 19:57:06 +0300"

PABOYASA ITPOI'PAMMA

yueoHoro npeamera «ndgopmaruka

(Yyriry0JieHHbI YPOBEHb)

s ooygaromuxcs 10-11 kimaccos

Bouarorpan 2023



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa30BaTeIbHOM  MPOTPaMMBI  CPEAHETO  OOIIEro
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma mo nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00IIel cTpaTernu
00y4YeHUs1, BOCTIUTAHUS U PAa3BUTUS O0YUAIOUINXCS CPECTBAMHU YIeOHOTO TIpeIMeTa
«Mudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTelbHOE
peMETHOE COIepKaHKe, TPEAYCMaTPHUBAET €r0 CTPYKTYPHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeneleHle ero mo kiaccam (TogaM U3ydeHust),
na€T MPUMEpPHOE pacIpelie]ieHHe Y4eOHBIX YacOoB IO TEMATHUYECKUM pas3fesaM
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) TOCIEIOBATEILHOCTh WX HW3YyUEHUS C
y4€TOM MEXIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaroImXcsl.

[Tporpamma mmo wHPOpPMATHKE ONIPEIEIAET KOJINISCTBCHHBIE U KaUeCTBEHHBIC
XapaKTEePUCTUKH y4eOHOT0 MaTepuaia JUisi KaKI0ro Toja U3y4YCHHs], B TOM YHCIe
IUIL COAEPKATEIFHOTO HAIMOJHEHUS Pa3HOTO BHIA KOHTPOJIS (IIPOMEXYTOUHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rOCyJIlapCTBEHHON MTOTOBOM aTTectanuu). [IporpamMmma o mHGpOpMaATHKE SIBIISIETCS
OCHOBOW JIJIi COCTABIICHUS aBTOPCKUX YYEOHBIX MpOrpaMM U YUEeOHHKOB,
MIOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIeM.

Nudopmatuka B cpenHem ob1ieM o0pa3oBaHUU OTPAXKACT:

CYIIHOCTh MH(MOpPMATHKM KaK HAy4yHOW JNUCHUIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH TIPOTEKAHUS W BO3MOYKHOCTH aBTOMAaTH3alUN HHPOPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc unbopMaTtuku ayis ypoBHS CpeIHEro oOIiero oOpa3oBaHUs SBISIETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKM OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO OOIIEro o0pa3oBaHuUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUUYECKOE OCMBICICHHE, MHTEPHpPETAlrio U 0000I1IeHne
3TOTO OTIBITA.

Pesynbpratel  yriyOnéHHOro  ypoBHA HM3y4YeHHS y4eOHOro mpeamMera
«Uudopmaruka» OpPHUEHTHPOBAHBI HAa TOJYyYEHHE KOMIIETEHTHOCTEH ISt



nocieaywmneil mpopeccCUoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHM BKIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOUEBBIMH TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSI JaHHAas TpeAMeTHas oO0JacTh, PaclO3HaBaHHE COOTBETCTBYIOIIMX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3IUUHbBIE MTOX0IbI
K U3YUYEHUIO SIBJICHUM, XapaKTEPHBIX JJI1 U3y4aeMoU peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlaud,
XapakTepHbIE IS KCIOJIb30BAaHUSI METOJOB U HWHCTPYMEHTapus JIaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JlacTH Kak IIeJIOCTHOU
TeopuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAaHUMU.

B pamkax yrinyOn€HHOro ypoBHSI u3yudeHus: HHGOPMATUKH OOeCreurnBaeTCs
IieJIeHaIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCsl K MPOJODKEHUI0 00pa3oBaHUsS B
opraHuzainusax  npodecCuoHaNbHOTO  O0pa3oBaHUS MO  CIEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITUMPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nporpaMMHas WHXXEHepus, WHGOpMaIlMOHHAsE 0e30MacHOCTh, MH(POPMAIMOHHBIC
CUCTEMBl U TEXHOJIOTMH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MaliMHHOe OOy4YeHHe, MPOMBIIUICHHBIH WHTEPHET BeIIeH, HCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMbI PACIPENEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJbHOM U
JOIIOJTHEHHOW PEaIbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HudbopmaTtnka» Ha
yrayoJIéHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHIIEro pa3BUTHs MHGOPMAIMOHHBIX KOMIIETCHIIMM 0O0ydaromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSX Pa3BUBAIOIIETOCS WH(GOPMAIIMOHHOTO OOIIECTBA
U BO3pacTarolllel KOHKYPEHIIMM Ha pBIHKE TpyAa. B cBs3M ¢ 3THUM H3y4yeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha MMOHUMAHUU POJH
uHhopMaTHKH, WHOOPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX TEXHOJIOTHUH B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON EHHOCTEH, IMTPOBEPATH HA IOCTOBEPHOCTD U
00001maTe nHHOPMAITHIO;

c(OpPMHPOBAHHOCTh  MPEACTABICHUN O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COLMAIbHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpOCTpaHEHHUE HH(OpMaLUY;

CO37aHUE YCIIOBUW MJi Pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
MCCJIEeI0BATENCKOM M TBOPYECKOM NEATENbHOCTH, MOTHMBALMU OOYyYaroIIMXca K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTHUYECKUX pa3aena.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOKCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceth HWHTEpHET U MCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HHPOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHPOBAHHE) HAIPABICH HAa Pa3BUTHUE
QJITOPUTMHUYECKOTO MBILUIEHHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY UX CJII0KHOCTH,
(opMupOBaHUE HABBIKOB peajH3allMy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
OpUMEHEHUs] HMH()OPMALMOHHBIX TEXHOJOTUH, pEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U UHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHAJINA3a
JaHHBIX, MCIIOJIB30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl U1 pPELICHUS
IIPUKJIAIHBIX 3a]a4.

B npusenéunom nanee coaepxkanuu yueOHoro mpenmera «Mubopmatukan
KYPCHBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHs] OTAEIbHBIM
MOTHBHMPOBAHHBIM U CIIOCOOHBIM 00Y4arOIIUMCH.

VYrnyOn€HHbIl ypOBeHb H3yUeHUS HHOOPMATUKU PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
UHPOPMAIIMOHHYIO CQEpbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb HW3YYCHHUS
nHPOPMATHKN O0OECIeUnBaeT: MOATOTOBKY OOYyYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEIMATBPHOCTH B 00JIaCTH HWH(POPMAIMOHHBIX TEXHOJOTMM M HHXKEHEPHbIE
CIIEHIUAIBHOCTH, Y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENbHOCTH,
CBA3aHHOW C COBPEMEHHBIMM HANpAaBICHUAMH OTpPacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocremoBaTeMbHOCTh M3YYCHUS TEM B Mpeaeiax OJHOTO Toja OO0yYeHHUS
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs TpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHHSI.

OO611ee yKciio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yYEHUsI HTHPOPMATUKHU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIbIOTEpaMU
U IPYTUMU KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JIOJTOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TEHJCHUUU  Pa3BUTHUSA KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnipenenénnple BBIYMCIUTEIBHBIE CUCTEMBI W 00paboTka OOJBIIUX JTaHHBIX.
MoOunbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJh B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEpbl. MUKPOKOHTpOJUIEphl. POOOTH3MPOBaHHBIE TTPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOTr0 oOecreueHus W UX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedueHue. OnepalnMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBepbl  ycTporcTB. HMHCTaIsiuuss W JIEUMHCTAUISALMSA  MPOTrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT U UMEHOBaHMs (DaijioB B
noyiroBpeMeHHou namsaTu. [11aGmoHs! 11 onucanus Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO 0OECTICUEHHUS
u 1 poBIX pecypcoB. [Iponpueraproe u cBOOOIHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMmepueckoe 1 HeKOMMEPUYECKOE HCTIOIb30BAHKUE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMasl 3aKOHOJATEIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U MUGPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoiabl. Cets MHTEpHET. Anpecanus B cetn MuTepHeT. IIpoTOKOIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok nonacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuusi CBsI3U € y31oM ceTd. OmnpeneraeHue mapuipyra JBHKECHHS
MTaKETOB.

Bunert  pestenbHocTm B cetu  HMutepHer. CepBucel  MHTEepHeTa.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE ANEKTPOHHBIE CEPBUCHI U yciIyru. ColuaibHBIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWiia TOBeACHUsS B KuOepmpoctpanctBe. [IpobGiema MopIMHHOCTH
noyiyueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexXHOre€HHbIE M SKOHOMHWYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHdopMmanuu 1 HHGOpPMaAIMOHHOM O6e3onacHocTr. CpeicTBa 3alUThl HHDOpMaILIUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MTaCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO JOCTyIa K  JIMYHOU
KoH(puaeHIIMATbHON MH(OpPMALIUK, XPaHSIIEHCS Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecriedeHue U CIocOObI
O0opb0ObI ¢ HUM. AHTHUBHUPYCHBIC TporpaMmbl. OpraHuzanus JTUYHOTO apXHBa
undopmanun. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue nanHpiXx. CUMMETPUYHBIE W HECHMMETPHUYHBIC MIUQPHI.
Mudpper mpocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnvyeckre 0CHOBbI MH(POPMATHKH

Nudopmarnusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpeprbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CcUTHaNBL. HeoOGxoammocThb
JTUCKpeTH3auuu MHGOpMaIMK, MPETHA3HAYCHHON [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKu B MUGPPOBBIX CHCTEMAX.

JIBouyHoe  KoAMpOoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue coOOIEHUH, 3alMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuiibl uamMepenus koinudecTBa nHpopmaruu. AjadaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBAa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3B€pHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cHucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3aluCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUYMCIICHHS. AJITOPUTM MEPEBOJIA LEJOTO YKcia U3 P-n4HON CHCTEMBI CUMCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEepeBoJa KOHEYHOM P-muHOW nApoOu B JECATUUYHYIO.
AJNTOpUTM NEPEBOJIA UETOTO YUCIA U3 IECATUYHON CUCTEMBI CUHCIICHUS B P-nuHyI0.
IlepeBoa KOHEUHOU JecaTUUYHOW ApoOu B P-munyro. /[BouuHasi, BOCbMEpUYHAS U
[IECTHA/IIATepUYHasl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTndeckue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowdHass ypaBHOBELICHHAs
CHCTEMA CUUCIICHUS. [[BOMYHO-IeCATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. Kommpoka ASCII. OpnHoOaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMaImoOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOUHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MOnenu. BektopHoe xoaupoBanue. @opmatsl rpaduueckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSATHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHaTtue BbIcKa3biBaHMsS. BrickasbiBaTenbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTH. Jlornueckuwe BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepaiuu U onepayu HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIUH OT KoJIMYecTBa apryMeHToB. [loHbIe crucTeMbl JTOrH4ecKuX ¢ yHKIIHUA.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI 10 TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbkoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. l[locTpoeHne cxeM Ha JIOrMYEeCKUX 3JIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX 4YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YuCeJl IMpU OrPAaHUYCHUM KOJIMYECTBA paspAnoB. llepenonHenue
pa3psIHON CeTKH. be33HaKoBbIC W 3HAKOBBIC JaHHBIC. 3HAKOBBINM OWT. J[BOMYHBIN
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie normveckue omnepanuu. Jlorumueckuii, apudMeTHUECKHN WU
nukandeckuid  capuru.  [lludpoBanne ¢ moMoOIIBI0 TMOOUTOBOM — Omepaluu
«wuckirovaroniee NJI».

[IpencraBieHre BELIECTBEHHBIX YMCENI B IMaMSITH KOMIBIOTEpA. 3Hayamas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4Y€HWM BelIeCTBEHHBIX uncen. [IpoGiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEeHUE onepanuii ¢ BENIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIK1OOK MPU BHIYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YOPaBJIEHUS HCIOJHUTEIAMU M BBIYHUCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha Kommblorepe. HMHCTpyMEHTanbHBIE CpPENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. Otnagounbiii BbIBOJ. [lomiarosoe
BBINIOJIHEHUE ITpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, ToTHUeckue. BetBnenns. CiioxHbie
ycioBus. Huxnel ¢ ycnoBueM. Lluknbel mo nepemeHHON. B3anmo3aMeHsIEMOCTh
pa3IUyHbIX BUJAOB LMKIOB. HMHBapuaHT uukina. CocTaBleHHE IUKIA C
UCITIOJIb30BAHUEM 3apaHEe ONPEICIEHHOIO MHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnonbs3zoBanue kommeHnTapueB. [lonrotoska
OMMCaHUA MPOrPaMMBbl U HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputmMbl 00pabOTKH HATypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) TTIU(PHI.

HaxoxkneHue Bcex MpoCThIX YuCEN B 3aJlaHHOM AuanaszoHe. [IpencraBieHue
quclia B BUJie Habopa MpOCThIX COMHOXKUTENEH. AJITOpUTM OBICTPOTO BO3BE/ICHUS B
CTEIEHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoseie nepeMeHHbIe ((aitnoBeie ykazatenu). Utenue u3 daiina. 3anuce B ¢aii.

Pazbuenue 3amaun Ha nmoa3anaun. [loamporpammel (porieaypsl U GYHKIIUN).
Pexypcusi. PexkypcuBHbie 00BeKTHl ((pakransl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcrionb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHgapTHOM OMONHMOTEKH S3bIKa MPOTPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN IPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M MPUOIMKEHHOE pelIEHUs 3aaun. YnCIeHHbIe
METO/Ibl PELICHUs] YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHS.
[Tpubnux€HHoe BHIYMCICHWE IJIMH KPUBBIX. Bpryucienune miomanei ¢Guryp c
MIOMOIIBIO YHUCJIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ TpaIeluii).
[Tonck w™akcumyma (MuHHMYMa) GYHKOIHA OJHOW TEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEIECHUS.



O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (YHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 1JI1 00paOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPU
JAHHOW CTPOKHM, 3aMEHA HAWICHHOM ITIOJCTPOKH Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM aidaBuUTe, YJOBIETBOPSIOIIMNX 3aJaHHBIM OTPAaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4HCeNl. BpruucieHne o0000IMEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOr0, MUHUMAIBLHOTO U MaKCUMAJIBHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka oHOMEpHOT0 MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJ BbIOOpa, cCOpTUpOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 00paOOTKU JABYMEPHBIX
MAaCCHBOB: 3aIlI0OJITHEHUE JIBYMEPHOTO YMCIOBOTO MAacCUBa M0 3aJaHHBIM IpaBUiaM,
NOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHAMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAacCHUBA.

HNudopMmannoHHbie TEXHOJIOTHH

TexcroBeiii mporieccop. PemaktupoBanune u dopmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX mpoleccopax. OOnadyHbie CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nutupoBaHus HCTOYHUKOB U 0POPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHrne cnucka JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpPEICTBA BBOJA TEKCTA.
Crnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHNS MATEMATUUECKUX TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 33/JlauM aHAIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccuukanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHUe TaHHBIX,
BHU3yalM3allisl JTaHHBIX, UHTEpIIpeTanus pe3yiabratoB. [IporpamMMmubie cpeacTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MpPEACTaBICHUSI JaHHBIX. bonblinue JaHHBIE.
Maiuaaoe ooyuenue. IHTeIeKTyaibHbIN aHaTU3 TaHHBIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Beruncnenne kosg@uimenta Koppemsuuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KpYyroBbix auarpamm. IlocTpoenue rpaduxon
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelieHHe YpaBHEHUH C MOMOILIBI0 Ioadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
(GyHKMs, orpaHnyeHus. JIokanbHbIe U II100aIbHBI MUHUMYMBI LI€TIEBOM (PYHKIIUU.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne moOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
anauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbiX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. AnropuTmsel cKaTvs JaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoJupoBaHud 11BeTa. OCHOBHBIEC ueu anroputMoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00BbEMa JAaHHBIX W XapaKTEPUCTHK KaHayla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu rmnepefade JaHHbIX. Konbl, TO3BOJISIONINE
OOHapy’>XMBaTh M UCHPABIATH OIIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Koabr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanus. COOTBETCTBUE MOJAEIH
MOJIETTUPYEMOMY OOBEKTY WM TpOoIecCy, eI MoaeaupoBanus. DopManuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSTHS YeJIOBEKOM. [ paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIHCKOB CMEXKHOCTH. PenieHue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO IIYTH MEXIy BepIIMHAMHU Trpada, OompeaercHrue KOoIMIeCcTBa
Pa3IUYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIUKINYECKOT0 rpada).

HepeBnsi. bunapnoe nepeBo. JlepeBbs mowucka. CrocoObl 00xoma Jepena.
[IpencraBnenue apudmeTnyecKX BhIPAXKEHUM B BUJE AepeBa. JUCKpETHbIE UTPhI
JIByX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB,



OMMCAHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUTpPHIIIHBIE U TPOUTPBILIHBIE
ITO3ULINH. BBIUTPBIIIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOTO MHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckycCcTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcmoiab3oBaHuE METOIIOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOrPaMMHUPOBaHHE

@opmann3zanus NOHATHUS aroputMa. MamuHa TelOprHra Kak yHUBEpCaIbHas
Mozenb BelunuciieHun. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. BpeMs paGoTbl U 00BbEM HCIOJIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHBbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOW  CII0)KHOCTH ~ QITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHON
cnoxHoctu. [lepedopHbie anropuTMsl. [IpuMepsl pa3TuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCT.

[Touck mOpocCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBIK alropuTMa
«penieto DpatocheHar.

MHuoropa3psiAHbie LeTble Ynucia, 3a1a4u JIMHHONW apru(pMETUKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIUIIHI.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BhIpaKeHUA. Brruncinenue
apu(pMETHIECCKOTO BBIPAXKEHHUS, 3aIUCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XpaHEHUsI TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO rpada. KommuecTBo pa3nuyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AlUMKIMYECKOro rpada. AJIroputm
JIeUKCTpBI.

JlepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBbl 00xoAa nepeBa. lcrnosip3oBaHue cTeka U
ouepeu I 00xoaa aepeBa.

JIlnHaMH4YeCcKOe TNPOrpaMMHPOBAHME KaK METOJ pEIIeHus 3axad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, PELIa€Mble C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3ALUN.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoli pa3paboTku nporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBaresis. Mcrnoib30BaHUE TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JJIsl TIOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaaurmax
MIPOrpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUECKOTO  MOJICJIMPOBAHUS:  MMOCTAHOBKA
3ajaud, pa3pabOTKa  MOJEIM, TECTUPOBAaHUE  MOJENIU, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIMPOBAHUS.

Jluckperuzanvss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MojienupoBaHue JBIKEeHUS. MoienpoBaHue OMOJOTHYECKUX CUCTEM.
MaremaTu4eckue MOJIeTd B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJETISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HaMMEHBIIUX KBaJpPaTOB.
OlleHKa YHUCJOBBIX TapaMEeTPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccTraHoBiieHre 3aBUCMMOCTEH 110 pe3yJbTaTaM dKCIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

TaGnmuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabmuila — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Ilose, 3amucek. Kimrou tabmunel. Pabora c
roroBoii 0a3oii JaHHBIX. 3amoyiHEHWE Oasbl JaHHBIX. [loWCK, cOpTHpOBKa H
bunbTpanug JaHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampoChl ¢ MapaMeTpaMHU.
Boluncnsiembie mojs B 3ampocax.

MHorotabnnunbie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay TabauiaMu. BaenHui
kitod. [lemocTHOCTh 6a3bl MaHHBIX. 3aMPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NutepHer-nipuiioxenus. [lonsTre 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabmun ctwieid (CSS). Cuenapuu Ha s3bike JavaScript.
@opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCcTUHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300pakeHW C HCIONB30BAHUEM PA3NMYHBIX ITUPPOBBIX YCTPOUCTB
(madpoBeIx (poToanmapaTtoB ¥ MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiictB). I'paduueckuit pegakrop. Pazpemenue. Kagpuposanue. Ucnpasnenue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPpEKIMS  LIBETA.
OOGecuBeurBaHUe UBETHBIX H300pakeHU. Perymb. Pabota ¢ oOnactamu.
OUIbTPHI.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanausl
Coxpanenue BblaeleHHON oOnactu. IlogroroBka wimoctpauuil ajig BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHMKOB OcCBelleHus. Kamepsl.
AnnutuBHbie TexHoNoruu (3D-npunTteps). [loHsTHE O BUPTYaIbHOM peanbHOCTU U
JOIIOJTHEHHOU PEAIbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCIIUTATEIILHOM JIESITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMOPSIKA, COOMIOAEHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJBHBIM [IPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAaUeHUs] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAy4YyHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH Pa3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKoro BOCIUTAHMUS:

chopMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  o0pasza  JKHM3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOIIOICHUS



TpeOoOBaHMI  0€30MacHOM  AKCIUTyaTallu  CPeACTB  MH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHM [IE€ATEIHHOCTH TEXHOJOTHYECKOW M COIMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSTH TAKYIO JIESTEIILHOCTD;

uHTepec K cdepaM MpodecCHOHANBbHON AESTENbHOCTH, CBS3aHHBIM C
nHPOPMATUKOM, MPOrpaMMUPOBaHHEM M HH(DOPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBaHHBIMU Ha JOCTH)KCHUSAX HAayKd WH(GOPMATUKA W HAYYHO-TEXHHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUHU BCEH JKHU3HH;

7) 3K0JI0THY€eCKOTr0 BOCTIMTAHMS:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM 4HCI€e C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
U(pPOBOM TpaHCPOpMAIIK MHOTUX CEp KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B npornecce nocTukeHst TMUHOCTHBIX PE3YJIBTATOB OCBOCHUSI TPOTPAMMBI 110
UHPOpMATHKE y OOYyYaIOIIMXCSI COBEPILIEHCTBYETCS 3MOLMOHAIbHBIA HMHTEIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHUE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTh aJanTHPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JIEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPHU OCYIIECTBIECHUH KOMMYHHKAIIMH, CHOCOOHOCTH K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAbHBIX HABBIKOB, BKIIOUYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBUS, PETYISTUBHBICE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajau3a MMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1EITEIbHOCTH;

KOOPJIUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM U TPOCKTHON JIEITEIbHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpETaluu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalHMsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYalUsAX;



BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIsl TOKa3aTeIhCTBA CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TMOJYUYCHHBIE B XOJE€ pELICHUS 3aJaud PE3yJbTAThl,
KPUTUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIN MOUCK IMEPEeHOca CPEICTB U CIOCOOOB
NercTBUS B TPOGECCUOHATIBHYIO CPEIY;

YMETh TMEPEHOCUTHh 3HAHUS B TMO3HABATENIPHYI0 U MPAKTUYECKYIO 00JacTu
KUBHEICATEITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

3) paboTa ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMU TOJIYYEHUS UH(POPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh  TOUCK,  aHaJIu3, CHCTEMaTU3aIui0 |
UHTEpIpETAIMI0O HHHOPMAIIUK PA3JIMUYHBIX BUJIOB U (POPM MpEICTABIICHHS;

co3faBaTh TEKCTHl B pa3iu4HbIX ¢opmaTax ¢ Y4ETOM Ha3HAUYCHHS
uHbOpMallMK W IIeJIEBOM  ayJuUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTaBIICHUS U BU3YyaJU3allHH;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMaIMH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aI[MOHHBIX
3a/1a4 ¢ coOM0AeHNEM TpeOOBaHUI S)PTOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(MOPMAIIMOHHON
0e301acHOCTH;

BJIQJIETh ~ HABBIKAMHU  pACIO3HABAHWUS M 3alIUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBeEPcaIbHbIE yUeOHbIe /1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEICcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATh IIPCAIIOCBHIIKHU KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUU;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATHh  L€IM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/I0I0 yYaCTHUKA KOMAH bl B 00U
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIN BBIOOP, aprYMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHbIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIIbHON  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLUEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydenuss kypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
Knacce oOy4aronuMucs OyayT JOCTUTHYTHI CAeAYIOUIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HHOOPMAlMM W CBSI3aHHBIX C HEU
IPOILIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, TMOHATHAMU «UH(pOpMAIIHS»,
«UH(POPMALIMOHHBIN MPOIIECC, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOJaMH Toucka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd aHalu3a JaHHBIX (IMPOTHO3WPOBAHUE,
KJaccuuKarus, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MIOCIIEIOBATENILHOCTD PELICHUS 3a7a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJEIH,
nmpeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs TAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJOTHH;

BJIAJICHUE HABBIKAMH Pa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECTIEYSHUS IS PENICHHs YIeOHbBIX 3a7a4 110 BEIOpaHHOM
crielualIn3aluu;

HaJIU4He MPEJCTABICHUN O KOMIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cereid, 00 OOMMX MOpPUHIMIAX pa3pabOTKU U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MMOHMMaHKE YTPo3 HH(POPMAIIMOHHOM O€30MTaCHOCTH, UCIIOJIL30BAaHUE METOI0B
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yIrpo3aMm, COOJIOJIEHHE Mep Oe30MacHOCTH,
MPEJOTBPAIIAIONIMX HE3aKOHHOE PpAacCIpOCTPAaHEHUE TMEPCOHATbHBIX JIAHHBIX,
cobnoieHue TpeOOBaHMIM TEXHUKU O€30MaCHOCTH M TUTHEHBI Mpu paboTe C
KOMIIBIOTEpAMH U JIPYTUMH KOMIIOHEHTaMU IU(PPOBOro OKPYKEHUs, TOHUMAHUE
MIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMITBIOTEPHBIX MMPOTpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJIOB
uHQOpMalUKM, YyMEHUE ONpEeneaaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaMYecKrX M 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX MapaMmeTpax JUCKPETU3AIUH,
yMEHHUE OMPEICNIATh CPEIHIOI0 CKOPOCTh Mepeiauu TaHHBIX, OLICHUBATh U3MEHEHHE
BPEMEHHM Tiepefayd MpU HU3MEHEHWU HWHOOPMAIIMOHHOTO 00bEMa JaHHBIX H
XapaKTEPUCTUK KaHaJla CBSI3H,

yMEHHUE HCIO0JIb30BaTh MPHU PEIICHUHU 3a7ad CBOWCTBA MO3UIIMOHHON 3aIHCH
qucel, aJroOpuT™Ma MOCTPOSHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS UYWCJia MO CTPOKE, COoAepiKallel 3amuch
ATOTO YKCJIa B MTO3UITMOHHOMN CUCTEME CUMCIICHHUSI C 3a]JaHHBIM OCHOBaHUEM, YMECHHE
BBITIOJIHSITh apU(METHIYECKUE OTIepallMK B TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHNUS,

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONb3YS
3aKOHBI anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMabHBIX (popMax IO 3aJaHHON TaOIuIe
UCTUHHOCTH, HCCJIENOBaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NIEPEMEHHbIE, PEIIaTh HECIOKHbBIE JJOTHUECKUE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM Juana3oHe, 00padoTKa MHOTOPA3PSIHBIX IIEJIBIX
YKCes, aHAJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEACNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMupoBaHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, HepeOOpHbIE
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MNPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIIECHUS OJTHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBbHBIM $I3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O O0a30BbIX THUIIAX JIaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE HCIOJIb30BaThb OCHOBHBIC  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHaIU3 MPEAJIOKEHHON MpPOrpamMMBbI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX
pPE3yIbTAaTOB, BBISBIATH JAaHHbBIE, KOTOPbIE MOTYT MPUBECTU K OLIMOKEe B padore
porpaMmbl, (POPMYIHPOBATH MPEAJIOKEHHUS MO YIYUIIEHUIO IPOrPAMMHOIO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
J€MOHCTPAalMOHHBIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0Ib30BATh JIEKTPOHHBIE TAOIMIIbI 1JI aHATIN3a, IPECTABICHUS U
00pabOTKK NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBI, CPEIHETO apu(pMeTHuecKoro,
HaMOOJBUIEr0O W HAWMEHBILIEr0 3HAYEeHWUH, pElIeHHe YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  pEeLIeHus, Moa0op JMHUM  TpeHAa, pelleHHe  3ajay
MIPOTHO3UPOBAHMS).

B nponecce uzyuenus xkypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyayT JOCTUTHYTHI CIeYIOUIUE MPEeIMETHbIE pe3YyIbTaThl:

YMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbI, [OMYCKAIOIIME OJIHO3HAYHOE
JIEKOAUpOBaHUE coOoOUIeHU (TpedUuKCHbIE KO/ABl), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEeUMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITBI
paboThI MPOCTHIX AIITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONTUMAJILHOTO ITyTH MEXK/y BepIIMHaMU rpada, onpeaesieHus
KOJIMYECTBA  Pa3iW4HbIX IMyTed MEXJy BepIIMHAMU OpPUEHTUPOBAHHOIO
alMKJINYECKOTro rpada), yMeHHE UCIOIb30BaTh AEPEBbS IPU aHAIMU3E U TIOCTPOCHUU
KOJIOB U JJIsl NPeCTaBICHUsS apu(PMETUUECKUX BBIPAXKECHUHN, IPU PEIICHUHU 3a]ad
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3aJlaHHOMY AJIITOPUTMY,
pa3palaTeIBaTh U 00OCHOBBIBATh BBIUTPHIIIHYIO CTPATEIHIO UTPBI;

yMEHUE pa3pabaTbiBaTh W peEaJM30BbIBATh B BHUAE Iporpamm 0a3oBble
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THIIOB C
y4€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3324 CTPYKTYPBI JaHHBIX (CIMCKH, CIIOBApH, CTEKH, OYEPEIH, IEPEBDS),
UCIIOJIB30BaTh 0a30BblEe ONEpallMd CO CTPYKTYpaMH JIaHHBIX, NPUMEHATH
CTaHJApTHbIE U COOCTBEHHBIE MOJMPOrPaMMBI JIJIs1 00pabOTKH YHCIOBBIX JTAHHBIX U
CHUMBOJIbHBIX CTPOK, HCIOJb30BaTh IpHU pa3paboTKe mporpamMm OUOIMOTEKH
HNOJINpPOrpaMM, 3HaTh (PYHKIMOHAIbHBIE BO3MOXXKHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MPOorpaMMHUpPOBAHUSI, YMEHUE JOKYMEHTUPOBAThH IIPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMM CBEICHUSAMH O 0a3ax JaHHbBIX, UX CTPYKTYpE, CpeACTBaxX
CO3J1aHusI U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIUUYHbIE (PESIIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3aIpPOCHl B 0a3ax NAHHBIX, BHIIOJIHITH COPTUPOBKY H
MOUCK 3amucedd B 0a3e MaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIB30BaTh KOMITBIOTEPHO-MAaTeMaTHIECKIEe MOENN JJIs aHalln3a
00BEKTOB U MPOILIECCOB: POPMYTUPOBATH II€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJYYEHHBIX B XOAE MOJCIMPOBAHUS, OLIEHWBATh COOTBETCTBUE
MOJIENIN MOJEIUPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh Pe3yIbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHUE OpraHM30BBIBATH JIMYHOEC HWH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCTIONb30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTEeNbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTA B Pa3MYHBIX 00JACTAX,
HaJIMYME TPEJCTABICHUH O Kpyre pelnraeMbIXx 3aJad MaIluHHOTO OO0yYCeHHS
(pacnio3HaBaHMs, KIACCH(PHUKAIIMN U MMPOTHO3UPOBAHUS) HAIMYWE MPEICTABICHUN
00  UWCHONB30BaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMIHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pasznea 1. HHudgposass rpaMoOTHOCTH
11 KommbroTep - yHHBEpCaIbHOE yCTPOUCTBO 6
' 00paboTKH JaAHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTb 7 2
Hroro no pazneny 24
Pa3znen 2. Teoperuueckue 0CHOBbBI HH(POPMATUKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMIIbIOTEpE
2.2 OcCHOBBI areOphI JOTUKH 14 1
2.3 Kommnerorepnas apupmernka 7 1
Wroro no pazgeny 40
Paznea 3. AiropurmMsbl 1 IpOrpaMMUpPOBaHUe
3.1 BBenenue B nmporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHbie alropuTMbL 2
3.3 YucneHHbIe METOIbI




34 ANTopUTMBI 00paOOTKH CUMBOJIBHBIX 5 )
' JIAHHBIX
3.5 ANropuTMBI 00pPa0OTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaM3 JaHHBIX 3
Hroro no pazneny 14
Pe3epBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATUHKH
Nudopmanus u uapopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paszpen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
[IPOrpaMMHUPOBAHUSA
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerotepHo-maTemaTuyeckoe g )
' MO/JIETUPOBAHUE
3.2 ba3br nanHBIX 10
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 8 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMU U
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHENIHUX YCTPOUCTB

ABTOMAaTHYECKOE BHIIOJTHEHUE
MPOTrpaMMBI TIPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas nmaMsitb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsiMoii moctyn K
naMsTu

COBpeMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[IporpamMmmuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepamoHHBIE CUCTEMBI




Yrunutel. [[paiiBepsl yCTpOUCTB.

? [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WNHcTannsuus u JeMHCTaIUTSIH
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHUIATIBI

1 pa3MenIeHus: 1 UMEHOBaHUs (PaityioB B
noyiroBpemMeHHo# mamsit. [1labmons! mms
OmMCcaHus rpymni (aiaos
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetb UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
MTOMOIIBI0 MACOK MOJICeTen

16 CeTeBo€ aIMMHUCTPUPOBAHKE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCITYTU

18 HNudopmanrionHas 6€301MacHOCTb

19 BpenonocHble mporpaMMHOe
obecrieueHne U MEeTOAbl OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme

"AHTUBHPYCHBIE TPOTrpaMMBbI"”




21

OpraHmauHs{ JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHoe kKonmupoBaHue.
[TaponbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o reme
"[lludppoBanue naHHbIX"

25

Nudopmanus, 1aHHbIE U 3HAHUSL.
NudopmanronHbie mpoieccs B
MIPUPOJIe, TEXHUKE U OOIIeCTBE

26

HenpepbIBHBIC U TUCKPETHBIC BETHYNHBI
¥ curHaisl. HeoOxoamMocThb
TUCKpeTU3aluy HHpopmanuu,
MpeHa3HaYeHHOM /Ui XpaHEeHUS,
nepeaadn u 00paboTKU B UPPOBBIX
cucTemMax

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoupoBaHUe COOOIICHHMIH,
3aMMCaHHbIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJOB C
nomo1nsko aepesa. ['pap An. A. MapkoBa

29

Equauib n3mMepeHns KoJanmdecTBa
uHdopmanuu. AndaBUTHBIN TOIXOA K
OIICHKE KoJIn4ecTBa nHpopmanuu




30

CucreMbl CYUCIIEHUS

[TepeBon uncen U3 OJHON CUCTEMBI

31 CUHCIICHHS B JPYTYIO
JIBonuHasi, BOCbMEpUYHasl U

32 LIECTHAIATEPUYHASI CUCTEMBI
CUMCIICHUS, CBSI3b MEX/1y HUMH
JIBonuHasi, BOCbMEpUYHast U

33 LIECTHAATEepPUYHAS] CUCTEMBI
CUMCIICHUS, CBSI3b MEX/1y HUMH
JIBouuHasi, BOCbMEpUYHas U

34 IEeCTHAALIATEPUYHASL CUCTEMBI
CUMCIICHUS, CBSI3b MEX/1y HUMH

35 Apudmernueckue onepanuu B
MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

36 Tpouunas ypaBHOBEIIEHHAs CUCTEMA
CUHCTICHUS

17 JIBOMUYHO-/IeCATUUHAS CUCTEMA
CUUCTICHUS

38 KoaupoBanue TeKkCcTOB

39 PactpoBoe koaupoBaHue n300paxxeHHit
[IpakTuueckast paborta o Treme

40 " Tuckperuzarus rpapuaeckoi
nHpopmarun"
IIBeToBbIE MOAENN. BexTopHOE

A1 KoaupoBanue. Popmarsl (aitinos.

TpéxmepHas rpaduka. @pakranbHas
rpaduka




42

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33IaHHBIX YaCTOTE
JMCKPETH3AIMA U Pa3psIIHOCTH
KOJHMPOBAHUS

43

[IpakTuyeckas pabora 1o Teme
"Jluckpernsanus 3ByKOBOU
uHpopmanun”

44

OcHOBBI anredpsl JOTUKU

45

Jlornueckue oneparuu. Tabauibl
NCTHUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJECTBA. JJ0Ka3aTenbCTBO JJIOTHYECKUX
TOXIECTB C MIOMOIIbIO TAOJIHI
HNCTUHHOCTH

47

[IpakTrueckas padoTa o Teme
«ITocTtpoenue u aHanu3 TabIUIL
HMCTUHHOCTH B TAOJTMYHOM IIPOIIECCOPE

48

Jlornueckne oI€palru 1 orcpanun HaJ
MHOXKECTBaMHU

49

Jlornueckue OIICpaly U OIICpal Had
MHOXECTBaMH

50

3aKoHbI aNreOpbl JOTUKH.
DKBUBaJICHTHbIE MPeoOpa3oBaHMs
JIOTUYECKUX BBIPAKEHUN

51

Jlornueckue ypaBHEHUsS U CUCTEMBbI
YpaBHEHUH




52

Jloruueckue GyHKIUU. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl JOTHYECKUX (QYHKIUN

53

Kanonnueckue GpopMbI TOrHUECKIX
BbIpakeHuil. CoBepIIEHHbIE
J3BIOHKTUBHBIE 1 KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

54

Jlornveckue 3JIeMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoOropaspsaasIi
CyMMaTop

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTAaX. 3aIHCh JIOTHYECKOTO
BBIPAXKCHUA T10 JIOTUYECKOM CXeMe

57

MI/IKPOCXCMBI 1 TCXHOJIOTU UX
IIpOU3BOACTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATH
KoMIiproTepa. OrpaHUYEeHHOCTh
JMarna3oHa yuces Ipu orpaHuuYeHUN
KoJnuecTBa pa3psaoB. [lepenonnenue
paspsAHON CEeTKH

59

be33HakoBbIe U 3HAKOBBIEC JaHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JIOTIOJTHUTEBHBINA KOJI OTPULIATEIIBHBIX
YUCEN




[ToOuTOBBIEC TOTUYECKHUE OTICPAIHH.

60 Jlornueckuii, apupMeTHIECKUI 1
LUKJIMYECKUN CIABUTH

61 HIndpoBaHue ¢ MOMOUIBIO TTOOUTOBOM
onepaunu «uckinovaromee UM

& [IpencraBieHre u XpaHESHUE B ITAMSITH
KOMITIOTEPA BEIIECTBEHHBIX YHCEIT
BrinosnHeHue onepanuii ¢

63 BEIIIECTBEHHBIMH YHCIaMU, HAKOTIJICHUE
OIMOOK IMPHU BBIYUCIICHUSIX
[IpakTnueckas paborta o treme

64 «M3yueHnne nopa3psIHOro MaIMHHOTO
MIPEJICTABJICHHMS IIEITBIX M BEIIECTBEHHBIX
qucen»

65 AHanu3 anropuTMOB
Dransl penieHus 3aa4 Ha KOMIIBIOTEpE.

66 HNHcTpyMeHTaIbHBIC CPEACTBA!
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK
Cpena mporpaMMHUpOBaHHUS.

67 Komnumsius u uaTepnperanus
nporpaMm. BupTyanbHble MalllUHBI.
WuTerpupoBanHas cpena pa3padoTKu

68 Merto1bl OTaAKK MPOTPaMM

69 Tunsl nepeMeHHBIX B S3bIKE
MPOrPaMMUPOBAHHUS

70 O0paboTKa LebIX YUCe

71 O06paboTKa BeleCTBEHHBIX YHCEI




72

CrydaliHble U ICEBAOCTYYaliHbIE YUCIIA

73 Bersnenus. CnoxHsle ycaoBus
74 [{uknsl ¢ ycnoBueM
¥kl 1O NEPEMEHHOM.
75 B3anmo3ameHsaeMOoCTh pa3InuHbIX BUJIOB
IIUKJIOB
76 O06paboTKa HaTypaTbHBIX YUCEN C
HCIIOJIL30BAHUEM ITUKIIOB
Haxosxienne Bcex mpoCThIX Ynces B
77 3aJaHHOM narnaszone [IpakTudeckas 0.5
pabora o Teme «PemeHue 3a1a4 )
METOJIOM Tepebopar»
78 HNuBapuaHT nukia
79 JloKkyMEeHTHUpOBaHUE NPOTPAMM
20 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(aiinax
81 Pa3Ouenue 3agaun Ha 1oa3anaqu
Hcnonb3oBaHue craHniapTHOM
2 OMOTMOTEKH SI3bIKA ITPOTrPAMMHUPOBAHUSI.
[ToaxmroueHne GMOINOTEK ITOTPOrPAMM
CTOPOHHHUX MPOU3BOUTEIICH
23 [Toanporpammsl (poueypsl U
(yHKIHH)
84 [Moamporpammsl (IpoLieypsl U
(yHKIHH)
g5 [IpakTuueckast paboTta o Teme 1

"Pa3zpaboTtka noamporpamm”




Pexypcus. PekypcuBHble 00BEKTHI
(ppakrainsr). PexypcuBHbIE IpOLIEAYPHI U

86 ¢bynkuuu. Vcrnonp30BaHUe CTEKa IS
OpraHu3aIuy PEKYPCUBHBIX BHI30BOB

&7 [IpakTuyeckas pabora 1o Teme
"PexkypcuBHBIE OANIPOrpaMMBbI"

28 MoyIbHBIN TPUHLMI TOCTPOCHUS
TIPOrpaMMm

89 YucneHHbIe METOIbI

90 [IpakTuueckas padoTa o Teme
«HucneHHOe pelIeHNe YpaBHEHUD)

01 Hcnonb30BaHuEe TUCKPETU3ALMH B
BBIYHCIIMTENBHBIX 3a7a4ax
[IpakTrueckas padoTa o Teme

92 «[IpubnmwxEHHOE BRIUMCICHUE IJIUH
KPUBBIX W TUIOIIAACH GUryp»

93 [IpakTuueckas padota o teme «llouck
MakcuMyma (MUHUMYMa) QyHKITAN)
O06paboTKa CUMBOJIBHBIX JIAHHBIX.

04 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TIOJICYET KOJTMYECTBA MMOSBICHUMA
CHUMBOJIA B CTPOKE
AAropuT™MBI 00pabOTKH CHMBOJIBHBIX

95 CTPOK: pa30MeHne CTPOKH Ha CJIOBA TI0
MPOOENTbHBIM CUMBOJIAM

96 ANropuTMBI 00pabOTKH CUMBOJIBHBIX

CTPOK: ITOMCK MOJCTPOKH BHYTPH JTaHHOU




CTPOKH; 3aMEHA HAlICHHOM II0ICTPOKHU
Ha JPYTyIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK C HCIIOJIb30BAHUEM
GyHKIUH cTaHAapTHON OMOIHMOTEKN
sI3pIKa MPOrpaMMHUpoBaHus"

98

I'eneparus ciioB B 3aJaHHOM an@aBuTe

99

MaccuBbI 1 IOCIIEIOBATEIHBHOCTH YHCEIL.
[IpakTnueckas paborta o Treme
"3anonHenue maccua”

0.5

100

O060011EHHbIE XapaKTEPUCTUKU MaccHBa

101

JIMHEWHEIN MONCK 3aJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas paborta mo Teme
"JIMHENHEIN TIONUCK 3aJJaHHOr0 3HAUYECHUSI
B Maccube"

0.5

102

[IpakTuueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTa B YHUCIOBOM MaccuBe"

103

CopTupoBKa 0IHOMEPHOTO MACCHBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o Treme
"IIpocTbie METOIBI COPTUPOBKU
MaccuBa"

0.5

104

CoprupoBka cnusgHueM. beicTpas
COPTHPOBKA MaccHBa (aJIrOpUTM
QuickSort). [Tpaktuyeckas pabora 1o
teme "beIcTpast copTupoBKka MaccuBa'

0.5




JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [IpakTudeckas pabora o reme 1 0.5
"JIBOUYHBIH TOUCK"

106 JIByMepHbIE MacCUBBI (MaTPHULIbI) 1

107 AJTOopUTMBI 00paObOTKU MaTpPHIL 1

108 Pemenne 3ama4 anainm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIECcCopa 1

110 KommnrerorepHas BEpcTka TeKCTa 1
[IpakTnueckas pabota no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMU 1 1
dbopmynamu"

112 HNHCTpyMEHTBI pelieH3UpOBaHUS 1

113 [IpakTrueckas padoTa o Teme | |
"MHOTOCTpaHUYHbIE TOKYMEHTHI"
O6maunbie cepuckl. KosmekrupHas

114 paborta ¢ nokymeHntamu. [IpakTuueckas | 0.5
pabota o Teme "KoymekTuBHas padbora ¢
JIOKyMEeHTaMu"

115 Ananus ga"naeIX. bospiye nanHeie 1

116 MamunHoe o0y4yeHue 1

17 AHanM3 1aHHBIX C TOMOIIBIO |
AIIEKTPOHHBIX TAOJIHII
[IpakTrueckas padoTa o reme "Ananus

118 JAHHBIX C TOMOILBIO DJIEKTPOHHBIX 1 1
Tabmui"”

119 [Toctpoenue rpadukoB GpyHKIHH. 1 0.5

[IpakTuyeckas paboTta o Teme




"HarnsgHoe npeacraBieHue pe3yabTaToB
CTaTUCTHUYECKOW 00pabOTKU JaHHBIX B
BUJIE TarpaMM CpPEACTBAMHU PeAaKTopa
AIIEKTPOHHBIX Ta0HI"

JIluauu tpenna. Ilpakruueckas padoTta o

120 teme "[logOop muHuM TpeHa, 1 0.5
MIPOrHO3UpoBaHue"
[TonOop napamerpa. [IpakTrueckas

121 pabora o Teme "HucieHHoe perieHue | 0.5
ypaBHEHHUH C TTOMOIIBIO TO100pa
napameTpa"
OnTuMu3aIys Kak MOUCK HAMTy4IIIero
pEIICHUS B 3a/IaHHBIX YCIIOBHSX.

122 [IpakTrueckas padoTa o Teme 1 0.5
"Permenue 3a1a4u ONITUMHU3ALIHA C
TTOMOTIIBIO AIEKTPOHHBIX Ta0IHIT"

123 Pe3epBHOE BpeMmst 1

124 Pe3epBHOE Bpemst 1

125 PezepBHOe Bpems 1

126 PezepBHoe Bpems 1

127 Pe3epBHOE BpeMst 1

128 Pe3epBHOE BpeMst 1

129 PesepBHOE Bpemst 1

130 PeszepBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHOe Bpems 1




134

PesepBHOE Bpems

135

PesepBHOE Bpems

136

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

21.5




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeneie | - Mpakririeckue u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
KonuuecTBo nabopmarym 1
2 ANTOPUTMBI CKATUA TaHHBIX 1
Anroput™m Xaddmana 1
[IpakTuueckas pabora o teme "Cixxatue
4 JTAHHBIX C TIOMOIIBIO aITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
AJNTOPUTMBI CXKATUA TaHHBIX C TOTEPSMH.
6 [IpakTuueckas padota o teme "Cxxarue | 0.5
JMaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, '
MP3)"
7 CkopocCTh nepeayu JaHHbIX 1
[TomexoycTOHYMBBIE KOIbI 1
9 [IpakTrueckas paboTa o Teme | 1
"[TomexoycroituuBbie KOAbI"
Cucrtembl. KOMIIOHEHTBI CUCTEMBI U X
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpasrnenue kak nHGOPMAITMOHHBIN
npouecc. ObpaTHas CBsI3b
11 Mogenu 1 MOJIETUPOBAHUE 1
12 I'pader 1




13 Pemenue 3a1a4 ¢ momouisio rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas padora o teme "[louck

16 BBIMTPBIITHOM CTPATEruy B UTPE C MOTHOMN
nHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

18 [IpakTnueckas paborta o treme
"CpencTBa HCKYCCTBEHHOTO MHTEJUICKTA"
dopmanuzarys TOHITHS aATOPUTMA.

19 Mamrna TeroprHTa KaK YHHUBEpCaabHAs
MoJienb BeranciaeHui. Teznc Yépua—
TrropuHra
[IpakTnueckas paborta o Treme

20 "CocTaBiieHUE MPOCTON MPOrpaMMBbl TS
MamuHbl Teropunra"

21 Mamuna Ilocra

22 Hopmansabie anropudmsr MapkoBa
ANrOpUTMHUYECKU Hepa3peIIMbie

3 3a1aud. 3a/1a4a OCTaHOBA.
HeB0o3M0KHOCTh aBTOMATHYECKOM
OTJIAJKU TPOTrpamMm

24 CI105KHOCTb BBIYMCIICHUHN
[Tonck mpocThIX YKCel B 3aJAHHOM

25 Jana3oHe C MOMOIIBIO alropuT™Ma

«pemeto JparocheHar




26

[Ipaktuyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33JaHHOM JHaria3oHe"

27

MHoropa3psHble [eble YKcia, 3a1a49u
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIUUCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHus1). XoII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas paborta o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cioBaps IS 3aJaHHOTO TekcTa"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3LIKE.
Brinenenue nmocienoBareiasHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHEIN aHAIIHN3

32

[IpakTrueckas padota o reme "Ananus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Berurcienue apu)MeTH4ecKoro
BBIPaKEHHMS, 3aIMMCAHHOTO B
nocTpuKcHOU hopme

35

[IpakTnyeckas paboTta o Teme
"Bbruncienue apupmMeTndeckoro




BbIPpAKCHU, 3alITMCAHHOI'O B
noctukcHoi hopme”

36

Ouepenu. Mcnonp3zoBanue ouepenn Ais
BPEMEHHOTO XpaHEHUS JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonw3oBanue ouepenn"”

38

HepeBbs. Peannzanus aepeBa ¢ moMOIIbI0
CCBUIOYHBIX CTPYKTYp. /[BOnuHBIE
(6unapusie) nepesbs. [locTpoenue nepena
JUI 3aIaHHOTO apu(METHYECKOTr0o
BBIPAXKCHHUA

39

[IpakTnueckas paborta o treme
"Hcnonbs30BaHue 1€PEBBLEB IS
BBIYHCIICHUS apU(PMETUUECKUX
BBIpaKEHUIT"

40

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OUYCPEH JUTS
00xo0/1a iepeBa

41

PekypcuBHBIE alropuT™MbI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYSPEIH TSI
00xo0/1a iepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPHHY




44

KosnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEpPILIMHAMU OPUEHTUPOBAHHOTO
aIMKINIecKoro rpada

45

Anroput™m JIeHKCTpBI.

46

[IpakTuyeckas pabora o Teme
"Boruricnenue IIMHbI KpaT4alero myTH
MEXAy BeplInHaMu rpada (aaroputm
HeiixcTpsr)"

47

Anroput™m @nonga—Yopaiia

48

3agauu, pernaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFp&MMHpOBaHHﬂZ
BBIYHCIIEHUE PEKYPCUBHBIX (QYHKIIUI

49

[IpakTnueckas paborta o treme
"Brruncnenue peKypCcuBHBIX (YHKIIHH C
MTOMOIIBI0 TUHAMUYECKOTO
nporpaMMupoBaHus"

50

3az[aq1/1, pemacMbI€ C ITIOMOIIBIO
JUHAMHUYCCKOI'O IIporpaMMHUPOBaHMs:
MOJICYET KOJIUYEeCTBa BapHaHTOB

51

[IpakTuueckas padota o teme "Iloacuér
KOJIM4YECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOTO IporpaMMupoBanus”

52

33,[[3‘11/1, peuIacMbIC C IOMOIIBIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHUA:
3aga4d OIITUMHU3alluH

53

[TonsiTue o mapagurmax
nporpammupoBanus. O030p A3bIKOB
MPOrPaMMHUPOBAHHUS




[TonsiTne 06 06BEKTHO-OPHEHTUPOBAHHOM

>4 MPOrPaMMHUPOBAHHH

55 OO6bexThI U Kacchl. CBOMCTBA U METOIbI
00BEKTOB

56 OOBEKTHO-OpUEHTUPOBAHHBIN aHAIIN3
[IpakTnueckas pabora o reme

57 "Hcnonb30BaHNe TOTOBBIX KJIACCOB B 1
nporpamMme”

53 Pa3paboTtka nporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOAX0Aa
[Ipaktruueckas padota "Pa3paboTka

59 IIPOCTOM MPOTPaMMBI C HCIIOJIb30BAHNEM 1
KJIaccoB"
Nukancynsuus. [IpakTudeckas padora mo

60 teme "Pa3paboTka kiacca, 0.5
HCTOJIb3YIOLIET0 MHKATICYJIAIUI0"

61 Hacnenosanue. [Tommmopdusm

& [IpakTuueckas paborta o Treme |
"Pa3paboTka nepapxuu KiaccoB'
Cpenpl ObICTPOH pa3pabOTKH MIPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

64 [IpoextupoBanue unrepdeiica
MOJIb30BaTEeNs

65 Hcnonb3oBaHKe TOTOBBIX YIPABIIsEMbIX

3JIEMEHTOB JJIs IOCTPOEHUs MHTepdetica




66

[IpakTuyeckas pabora 1o Teme
"Pa3zpaboTka mporpamMmsl ¢ rpadu4eckum
uHTepdeiicom”

67

N3yuenue BTOpOro s3bika
IIPOrpaMMHUPOBAHUS

68

N3yuenune BTOpOro s3bka
IIPOrpaMMHUPOBAHUS

69

OTanel KOMIIBIOTCPHO-MATEMATHYCCKOT O
MOJCINPOBAHUSA

70

JluckpeTrusanus npu MaTeMaTH4ECKOM
MOJCINPOBAHUN HEIPEPBIBHBIX
npoueccoB. MoienupoBaHue ABUKECHUS

71

[IpakTnueckas paborta o treme
"MonenupoBaHue JBUKEHUS"

72

MopenupoBanue OHOJIOTHYECKUX CHCTEM.

[IpakTrueckas padoTa o Teme
"MonaenupoBaHue OMOJIOTHICCKUX
cucreMm"

0.5

73

MaremMaTudeckue MOJECJIN B S9dKOHOMMKECE.
Brrancaurenbabie OKCIIEPUMCHTEI C
MOACIAMUA

74

BepostHocTHbie Moaenu. [IpakTuyeckas
pabora o Teme "MmMuTanmoHHoe
MOJENUPOBAHUE C IOMOIIBI0 METO/1a
Mounre-Kapno"

0.5

75

KoMnproTepHOE MOIETMPOBAHNE CUCTEM
yIIpaBJICHUS

76

O06paboTka pe3ynbTaTOB 3KCIIEPUMEHTA




Tabnuunsle (pensuoOHHbIE) Oa3bl

77
JAHHBIX
[Touck, coprupoBKa U pUIbTpaLUs

73 JAHHBIX. 3alpOChl HAa BBIOOPKY JTaHHBIX.
3anpocel ¢ mapameTpaMmu. Beraucisiemblie
II0JISI B 3ampocax

79 [IpaxTnueckas pabota no teme "Pabora ¢
roToBoi 0a30il naHHBIX"
MuoroTtabiauynbie 6a3bl JaHHBIX. THITBI

80 CBsI3el MeX Iy TabiuiaMu. BaenHui
Kkimro4. [{emocTHOCTE 0a3bl JaHHBIX
[IpakTnueckas paborta o treme

81 "Pa3paboTka MHOTOTAOIUYHOM Oa3bI
NaHHBIX"

2 3anpockl K MHOTOTA0JIMYHBIM Oa3am
JTAHHBIX

23 [IpakTrueckas padoTa o Teme "3anpockl
K MHOTOTa0IM4YHON Oa3e naHHBIX"

84 S3bIk ynipaBneHus nanHeiMu SQL
[IpakTuueckas pabora o reme

85 "VrpaBieHue TaHHBIMHU C TTIOMOIIIBIO
si3pika SQL"

26 Hepensunonnsie 6a3pl JaHHBIX.
DKCIepTHBIE CUCTEMBI

87 HNHTepHeT-priIoKeHUA
[ToHATHE O CEPBEPHOM U KIIMEHTCKOU

88 4yacTsax caita. TeXHOJOTUS «KJIMEHT —

CCPBCP», €€ JOCTOMHCTBA U HEJOCTATKU




&9

OcuoBslI sa361ka HTML

[IpakTuyeckas pabora 1o Teme

90 " . " 1
Coznianue TeKCTOBOM BEO-CTpaHMIIbI
91 Ocnogsl si3pika HTML
92 Ocnogsl si3p1ka HTML
[IpakTnueckas pabora o treme
93 "Co3nanue BeO-CTpaHUIIbI, BKIFOYAIOIICH |
MYJIbTUMENITHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJI€0)"
OCHOBBI KaCKaIHBIX TaOJIHI] CTHIICH
94
(CSS)
[IpakTnueckas paborta o treme
95 "OdopmiieHre CTpaHHITbI C TOMOIIBIO 1
KaCKaIHbBIX Ta0IuI cTuireii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha s3bike JavaScript
98 ®opMbl Ha BEO-CTpaHHUIIE
[IpakTuueckas paborta o Treme
99 " " 1
O6paboTka naHHbIX Gopm
100 Pa3memienue Be6-caiiToB. Yciyra
XOCTUHTa. 3arpy3ka (aiioB Ha caiT
Kanpuposanue. Ucnpasnenue
101 nepcrnekTuBsl. ['ncrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS IIBETA.
O0ec1BeunBaHUE IBETHBIX U300pakeHU I
102 BBoJ n306pakeHuii ¢ HCHOIb30BaHUEM 0.5

pa3NUYHbIX HUPPOBBIX YCTPOUCTB.




[IpakTuyeckas pabora 1o Teme
"O6paboTka nudpoBeIx pororpaduii”

Perymb. Pabota ¢ oGmactsimu. OUIbTPHI.

103 [Ipaktuyeckas padora no teme "Perymb 0.5
¢ poBsIx GoTtorpadpuit”
MHorocnoiiHble H300pakeHuUs.

104 TexkcroBble cnon. Macka cnosi. Kanansl.
CoxpaHeHue BbIICTICHHOM 00macTu

105 [IpakTnueckas paborta o treme |
"MHorocnoitHble n300paxeHus"
[ToaroTroBka uutrocTpanuil s Beo-

106 caifroB. [IpakTuueckast paborta o Teme 0.5
" AHUMUpOBaHHbIE U300pakeHus"

107 Bekropnas rpaduxa. Bekropuzamms
PacCTPOBBIX U300PAKCHUIM

108 [IpakTrueckas padoTa o Teme |
"Bekropnas rpaduka"

109 [IpuHIMIBI HOCTPOCHUS U
peaaKTUpOBaHUs TPEXMEPHBIX MOIesei
[IpakTuueckas pabora o reme

110 "Co31aHue npoCcThIX TPEXMEPHBIX 1
mozaenen"”

111 Cetounbie Moiend. Matepuaiibl

112 [IpakTuueckast paborta o Treme |
"CeTtounble Moaenu"

113 MonenupoBaHue UICTOYHUKOB

ocseleHus. Kamepsl




[IpakTuyeckas pabora 1o Teme

14 "Pennepunr" !
115 AnutuBHbIE TexHoJoruu (3D- |
MIPUHTEPHI)
116 [TonATHE O BUPTYaNbHON PEATIBHOCTH U |
JOTIOJIHEHHOHN 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 Pe3epBHOE BpeMst 1
124 Pe3epBHOE BpeMst 1
125 PezepBHoe Bpemst 1
126 PezepBHoe Bpems 1
127 Pe3epBHOE Bpemst 1
128 Pe3epBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMst 1
131 Pe3epBHOE BpeMst 1
132 Pe3epBHOE BpeMst 1
133 PeszepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 PeszepBHOe Bpems 1




136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 136 36:5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undopmatuka (B 2 yactsx), 10 kiacc/ [Homsikos K.1O., Epemun E.A.,
O6m1ecTBO ¢ orpannueHHOM oTBeTcTBeHHOCThI0 « BMHOM. JlabopaTopust
3HaHMI»; AKIIMoHepHOoe obmiecTBo «M3narenscTBo «IIpocBenienue

* Undopmatuka (B 2 yactax), 11 knacc/ [Monsikos K.1O., Epemun E.A.,
O61ecTBO ¢ orpanndeHHoON oTBeTCTBeHHOCThI0O « BUHOM. JlaGoparopus
3HaHMI»; AKIIHoHepHOe obmiecTBo «M3narenscTBo «IIpocBemnienue

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

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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