AKKpeIuTOBaHHOe 00pa3oBaTeIbHOE YACTHOE YUpeKAeHne
BbICIIIET0 00Pa30BaAHUA
«MockoBckuil puHaAHCOBO-OpuAnYecknii yausepcurer MOIOA»

IIxona «Haykorpam»

COI'ZTACOBAHO YTBEPXJIEHO
M€IarOrHYe€CKUM COBETOM npuka3om pexkropa Ne 16-10/141
npoTtokout Ne 1 «29» aBrycra 2025 r.

«28» aBrycra 2025 r.

PabGouyas nporpamma
yueOHoro npeamera « MHpopmaTuka)» yriry0JieHHbI YPOBEHb
HA YPOBHE CpeAHero odmero o0pasoBaHust
(10-11 kmaccenr)



IosicuuTeaLHAS 3aNIUCKA.

PabGouas mporpamma mo uH(OpPMAaTHKE YIIyOJNEHHOTO ypPOBHS IS

obOyuarommxcs 10-11 kiaccoB pazpaboTaHa Ha OCHOBE:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pexn. ot 28.02.2025) «O06
obOpazoBanuu B Poccutickoit deaeparumy;

o mnpukaza MunobpHayku Poccum ot 17.05.2012 Ne 413 (pen. ot 27.12.2023)
«O0 yTBepxkaeHUH (eAepaTbHOTO TOCYAApPCTBEHHOrO0 00pa3oBaTEIbHOTO
CTaH/JapTa CPEeIHET0 O0IIET0 00pa30BaHUMY;

o mnpukaza Munmnpocsemennss Poccun ot 18.05.2023 Ne371 (pea. ot
19.03.2024) «O06 yTBepxaeHuu dheaepanbHO 00pa30BaTeIbHON IPOTPaMMBbI
CpeIHEro o0111ero 00pa3oBaHuUs;

« npukaza Munnpocsemenus ot 22.03.2021 Ne 115 (pen. ot 04.03.2025) «O06
yrBepxaeHun [lopsiaka opraHu3anuu U OCYIIECTBICHUS 00pa30BaTeNIbHOM
NEATEIbHOCTH 10 OCHOBHBIM 00II€00pa3oBaTENbHBIM MpPOrpaMmaM —
o0pa3zoBaTeIbHBIM MPOrpaMMaM HadyallbHOT'O OOIIET0, OCHOBHOTO OOIIEro 1
CpeIHEro 00111ero 00pa3oBaHUs;

o CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOJIOTUYECKHE TpeOOBaHUSI K
OpraHu3alysM BOCHUTAHUS U OOYYEHUS, OT/IbIXa M O3JI0POBJICHUS €T U
MOJIOJICKHY, YTBEPKIECHHBIX TTOCTAHOBIIEHWEM TJIABHOT'O CAHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28 (pen. ot 30.08.2024);

o CanlluH 1.2.3685-21 «l'urueHudyeckue HOpPMATHUBBI M TpeOOBaHUA K
oOecrieueHunto 6€30MacHOCTH U (MJIK) 0€3BPEIHOCTH JJI YeloBeKa (aKTOpoB
Cpellbl OOUTaHU», YTBEP>KICHHBIX MOCTAHOBJICHUEM TJIABHOT'O CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2 (pex. ot 16.12.2024);

¢ OCHOBHOI oOpa3zoBatenbHOU nporpammbel COO mikonsl «Haykorpam», B ToM
YHUCJIE C YYETOM paboyeil mporpaMMbl BOCITUTAHUS;

e KOHIEMIMM TIpenogaBaHus ydeOHoro mnpeamera «WHpopmaTukay B
oOpasoBaTebHbIX opranuzanusax Poccuiickoit deaeparuu

o (QenepanpHOil  pabGoueil  mporpamMmbel O  y4eOHOMY  NpEIMETY
«Mudpopmartukay yriryoJI€HHOTO YPOBHSI.

[Iporpamma o unbopmaTuke (yriayOJeHHBINM YPOBEHB) HA YPOBHE CPEIHETO
oOmiero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHEro  OOLIETO
oOpazoBanus, npeactraBieHHbix B @I'OC COO, a Takxke (enepanbHOl padboueit
POrpamMMbl BOCTIUTAHUS.

[Iporpamma no nHboOpMaTHKE 1aeT MPEICTABICHUE O EJISIX, OOIIEeH cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT 0 MpeaMeTa
"Undpopmaruka" Ha yriayOJeHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE
MPEIMETHOE COJEpKaHKE, IPElyCMaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3jesiaM
U TeMaM Kypca, ONpeJlesisieT pacipeesieHue ero mno kiaccam (rogam HU3ydeHus),
JaeT MPUMEPHOE pachpenesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKUM pasjeliaM
Kypca U peKoMeHAyeMylo (IPUMEPHYIO) MOCIEAOBATENIbHOCTh UX H3YUYEHUS C
Y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€d, JIOTUKH YYEOHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMXCA.

[Iporpamma no nHGOpMATHKE OTIPEAEIAECT KOTMUYECTBEHHBIC M KAaU€CTBEHHBIC
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XapaKTEPUCTUKU Y4EOHOr0 MaTepuaia Juisi KaXJI0ro roja U3yuyeHus, B TOM YUCJe
JUISL COZIEPKATENbHOTO HAMNOJHEHUs Pa3HOro BHUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTallu oOyyarouuxcs, BCEPOCCUMCKUX IPOBEPOYHBIX pabor,
rocyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHbopmatuke siBisieTcs
OCHOBOM [IIl COCTaBJICHHUS AaBTOPCKUX YUe€OHBIX MPOrpaMM U YYCOHHKOB,
MOYPOUYHOTO MJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudpopmartrka B cpeHeM o01ieM 00pa3oBaHUU OTPaXKaET:

CYyIIHOCT, WH(MOPMATUKA KaK HAy4YHOW JUCIUIUIMHBI, U3yJaromien
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE = OOJacTh  TpUMEHEHUS  HMHPOPMATHKH, TPEXKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COLUAIBHYIO Cchepy;

MEXAUCIUIUIMHAPHBIN ~ xapakTep HUHQOpMaTUKM U UHGOPMAILIMOHHON
JEATEIIbHOCTH.

Kypc undopmatuku nis ypoBHSI cpeAHero o0iiero oOpa3oBaHUs SIBIISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH OOydYaronmxcsi B 00J1acTu
uHDOpPMATUKU U HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPAETCs
Ha cojiep)KaHue Kypca MH(OPMATHUKK YPOBHS OCHOBHOIO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TNPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, JA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpIpPETalui0 U 0000IIeHne
3TOTO OIBITA.

Pe3ynbraThl  yriiy0JIGHHOIO ypOBHS  HM3y4€HHUsS y4eOHOro MpeaMmeTa
"Undpopmatuka" OpUEHTHUPOBAHBI HA IMOJYYEHUE KOMIIETEHTHOCTEH Ui
nocieaywmieil npodecCUOHATIBHOW  JIESITEIbHOCTH KAk B paMKax JaHHOU
peaMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIAJICHUE KIIFOYEBBIMU IIOHATHUSMU M 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX
CTPOUTCSl JaHHasl TMpeAMeTHash 00JacTh, PAacloO3HaBaHHWE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBSI3€M, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3THMYHBIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX JJII U3y4yaeMO# peIMETHON 00IacTH;

YyMEHHE pellaTh THUIIOBBIC TMPAKTHYCCKHE ¢ TEOPETUYSCKHE 3aJlauu,
XapaKTepHbIC JUIS MCIOJB30BaHUS METOJAOB MW HHCTPYMEHTapus JaHHOU
peaMeTHON 00J1acTH;

HaJu4Yue TMPEJCTAaBICHUN O JaHHOW MPEIMETHOM OOJIaCTH Kak IeJIOCTHOM
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3SX CO CMEXKHBIMU O00JaCTIMU
3HAHUU.

B pamkax yriyOieHHOro ypoBHSI M3y4YeHUsI UH(QOPMATUKH OOecreyrmBaeTcs
LeJIeHANPABJICHHAs] TOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa30BaHUs B
OopraHu3anusx  npodeccuoHaabHOrO  OOpa3oBaHUS 1O  CHEHHATBHOCTSM,
HEMOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak



nporpaMMHasl MHXXKEHepHs, nHOpMaIMoHHass 0€3011acHOCTh, MH(GOPMaIIMOHHbIE
CHUCTEMBI M TEXHOJIOTHMH, MOOWIBbHBIE CHCTEMBI M CETH, OOJIBIIIHE JAaHHBIE H
MalllMHHOE€ OO0Yy4YeHHE, MPOMBIIUICHHBI WHTEPHET BeIleH, HWCKYCCTBEHHBIM
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBl PACIpPEACICHHOIO PEECTpPa, TEXHOJOTMU BUPTYAIbHOW H
JIOTIOJIHEHHOMN PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHus ydeOHoro mpenmera "HHpopmaTtuka" Ha
yrayOJIeHHOM YPOBHE CPEeIHETo 00111ero 00pa3oBaHus - 00€CTICUCHNE JATbHEUIIIETO
pa3BuUTUsl MH(DOPMALMOHHBIX KOMIETEHIIUHA OO0YYaromerocs, ero rOTOBHOCTH K
KU3HK B YCJIOBHSIX pa3BUBAIOIIErocs WH(POPMAIMOHHOTO oOOmIiecTBa U
BO3pacTaloIieil KOHKYPEHIIMM Ha pBhIHKE Tpylda. B CBA3M ¢ 3TUM H3yueHHe
uHpopmatuku B 10 - 11 kmaccax 10mKHO 00€CTIeUHTD:

C(I)OpMPIpOBaHHOCTB MHUPOBO33PCHUA, OCHOBAHHOI'O HA IIOHMMAHHUHU POJIH
I/IH(I)OpMaTI/IKI/I, I/IH(i)OpMaHI/IOHHBIX H KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B
COBPCMCHHOM 06HICCTBG;

C(l)OpMHpOBaHHOCTB OCHOB JIOTHYCCKOTI'O U AJITOPUTMHUYCCKOI'O MBIIIJIICHU,

c(hOPMUPOBAHHOCTh yMEHUW pa3iandarh (QakThl M OILIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OLICHUBAHHUS U CBS3b
KPUTEPHUEB C OMPECICHHON CUCTEMOM IIEHHOCTEH, MPOBEPSITH HAa JIOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c()OPMUPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUM  HMHPOPMALKUOHHBIX
TEXHOJIOTM Ha U3Hb 4YeEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IMOTUTHYECKOTO, KYJIBTYPHOIO, KOPUIAUYECKOrO, HPHUPOIHOTO,
SPrOHOMHYECKOT0,  MEIMLUMUHCKOrO M  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

MPUHSITHE TPABOBBIX M 3TUYECKHUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJOTHU,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJICH, BOBJIICUEHHBIX B CO3/]JaHUE M HCIOJIb30BAHHE
UH(OPMAITMOHHBIX CUCTEM, pAaCIIpOCTpaHEeHHEe HH(OpMAITUY;

CO37IaHUE YCJIOBHH Il Pa3BUTHS HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKON JESITENIbHOCTH, MOTHMBAIIMHM OOYYalOIUXCS K
CaMOpPA3BUTHIO.

B conpepxanun yueO6HOro mpeamera "MHdopmatuka" BBIICIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pazpgen "LudpoBas rpamMOTHOCTH" TOCBSIIEH BOMNpPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO OKPYKEHHMs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HWHTEpHET M UCHOJIB30BAaHUIO WHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30MacHOCTH.

Paznen "Teopermdeckue oOCHOBBI HHGPOPMATUKU" BKJIIOYaET B ceOA



NOHSATUWHBIN anmapatr WH(QOPMATHUKH, BOMPOCH KOJIUPOBAHUS HHGOPMALINH,
u3MepeHuss MHPOPMAIIMOHHOTO O0BbeMa JaHHBIX, OCHOBBI aJreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJICIIMPOBAHUS.

Paznen "Ajroput™Mbl M NporpaMMUpoOBaHME" HalpaBiI€H Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHUS, pa3pad0TKy aJTOPUTMOB U OLICHKY UX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB peaM3alliy MPOrpaMM Ha s3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen "MndopmanmonHbie TEXHOJIOTHHU" MOCBSIIEH BOMPOCAM MPUMEHEHHUS
UH(GOPMAIIMOHHBIX TEXHOJOTHH, PEalM30BaHHBIX B MPHUKIAIHBIX MPOrPaMMHBIX
IPOAYKTaX M WHTEpPHET-CEpBHCAaX, B TOM YHUCJIE B 3ajJadax aHajn3a JIaHHBIX,
UCIIOJIb30BAaHUIO 0a3 JaHHBIX M JCKTPOHHBIX TAOMUI] JJIsl PEIICHUS MPUKIATHBIX
3ajad.

B npuBenenHoMm nanee coaepskaHuu ydeOHoro mpeamera "MH@opmaTtuka"
KYPCUBOM BBIJICJICHBI JOMIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIHHYIO
nporpaMmy OOy4Y€HHUs, HO MOTYT OBITh MPEIOKEHBI IJIs U3YUYEHUS OTACIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrinyOneHHbI yYpOBEHb H3yY€HUs HMH(POPMATHUKU PpPEKOMEHAYEeTCS Ul
TEXHOJIOTMYECKOr0  MpOQuMIs, OpPUEHTHUPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMALMOHHYIO C(epbl JAEATEIbHOCTU. YTIIyOJICHHBI ypOBEHb H3y4eHUs
uH(pOpMaTUKHA 00ECIIEYMBAET: MOATOTOBKY OOYyYarolIMXCsl, OPUEHTHPOBAHHBIX Ha
CHEUATbHOCTY B OOJACTH HH(OPMAIMOHHBIX TEXHOJOTUA U HHKEHEpPHBIE
CHELMAIBHOCTH, y4acTHE B IIPOEKTHOM W HCCIEN0BATENbCKOW NEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid HMH(OPMAIUMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIHNA/AX U Cllaye
EauHoro rocy1apcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBarenbHOCTh M3yYEHUS TEM B TIpeAeNiax OJHOTO roja Oo0ydeHus
MOXET OBITh HM3MEHEHa MO0 YCMOTPEHHIO YYHTENss MpPU TOJTOTOBKE pabouei
IIPOrPaMMBI U IIOYPOYHOTO IUIAHUPOBAHUS.

OO611ee yncIo 4acoB, PEKOMEHJIOBAHHBIX JJIs M3y4YeHUs: nHpopmaTuku - 272
gaca: B 10 kiacce - 136 gacoB (4 yaca B Hezeno), B 11 kimacce - 136 yacoB (4 yaca
B HEJEIIO).

Bo3mokHa KOpPpeKTHpOBKa OOIIEr0 YWCiIa YacoB, PEKOMEHJOBAHHBIX IS
M3Y4YEHUs] TPEIMETa, C YYETOM HWHIMBHUAYaJbHOTO MOJX0/a 00pa30BaTENIbHBIX
OpraHu3alui K yriiyOJeHHOMY M3y4YeHHI0 MH(OPMATHKH, B paMKaX COOJIO/ICHUS
TUTUEHUYECKUX HOPMATUBOB K HEJIEJIbHOM 00pa30BaTeIbHOM Harpy3Ke.

Jnisa  peanuzanuu  MPOTrpaMMbl  MCHOJB3YIOTCS  YYEOHMKH, TOMYLICHHBIE K
UCTIONB30BAaHUIO TIPH pean3alliil UMEIOIIUX TOCYJApPCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTeNbHBIX IPOrpaMM HAa4YaJIbHOTO OOIIET0, OCHOBHOTO OOILET0, CPEIHETO
oOmiero oOpa3oBaHUs OpPraHU3ALUSIMHU, OCYIIECTBISIONIMMHU 00pPa30BaTEIIbHYIO
NesATEIbHOCTD, MpuKazoM Munnpocsemenus oT 26.06.2025 Ne 495:



o [llomaxoB K.}O., Epemun E.A. Mudopmartuka. 10 -11 kmaccel. YueOHHMK
(bazoBslit u yriyonéunslii ypoBHu). B 2 u. M. [IpocBemienue

o [llomaxoB K.}O., Epemun E.A. Hnadopmartuka. 10-11 knaccel. Y4eOHHK
(bazoBsiii 1 yrimy6nénnsiii ypoBun). B 2 u. M. IIpocBemenue

DOneKkTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI, TOMYLIEHHBIE K MCIOJb30BAHUIO MU

peanu3anuu 00pa30BaTEIbHBIMUA OPraHU3alMsIMH HMEIOUIUX TOCYJIapCTBEHHYIO
aKKpeIUTALUI0 O00pa30BaTENbHBIX IPOrpPaMM HAyalbHOIO OOIIEro, OCHOBHOTO

oOmiero, cpeaHero oOmero oOpa3oBaHUs MPUKA30M  MUHIPOCBEIICHUS
ot 23.07.2025 Ne 551

o OJeKTpoHHBIA oOpa3oBarenbHbI pecype «/lomamnue 3ananusa. Cpennee
obmee obpazoanue. Mudopmarukay, 10-11 xmacc, AO M3garenbcTBO
«IIpocsenieHue;

o Iudposoit kypc «Mupopmaruka» 10 xkmacc, PI'AOY AIIO «Axkanemus
Munnpocsenienust Poccumny;

o Iudposoit kypc «Mupopmaruka» 11 kmacc, PI'AOY AIIO «Axkanemus
Musnnpocsemenust Poccuny;

Conep:xkanue o0yyenusi B 10 kinacce.
[udpoBas rpaMOTHOCTB.

Tp€6OBaHI/I}I TEXHUKHU 0€30ITaCHOCTH U THTHCHBI 1810)41 pa60Te C KOMIIBIOTCpaMH
U ApYI'uUMHU KOMIIOHCHTaMH I_[H(l)pOBOI“O OKPYKCHHUAI.

[TpuHuMnBl pabOTEl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXHUTEKTypa
¢bon HeiiMana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPAMMbl IPOILIECCOPOM.
OnepaTvBHas, MOCTOSHHAs W JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
OMONIBI0 IUH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. [IpsAMON 1OCTYyN K TaMsITH.

OCHOBHBIE TEHICHIIMH PA3BUTHUSI KOMIIBIOTEPHBIX TeXHOJOTH. [TapaniensHbie
BBIUHCIICHUA. MHoOromnpouneccopHsie CHUCTEMBI. CynepKOMIbIOTEPHI.
PacnpeneneHnble BBIYUCIUTEIbHBIE CUCTEMbl W 00pabOTKa OOJBIINX JTaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHUKaIUsIX. BCcTpoeHHbIE
KOMITbIOTEPBI. MUKpOKOHTpOUIepsl. POOoTH3MpOBaHHBIE TPOU3BOICTBRA.

[IporpammHoe oOecriedeHrue KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. Bujb
pOrpaMMHOT0 o0ecredeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W JOEUMHCTAULALUSA  IPOTPAMMHOIO
obecrieueHusl.

QaitnoBbie cucteMbl. [IpuHIMNBI pa3MeleHuss U HUMEHOBaHMS (alIoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3npoBanue NporpaMMHOT0 0OeCIieYeHus U
uudpoBbIX pecypcoB. [IponpuerapHoe u cBOOOHOE MPOrpaMMHOE OOecIieUeHHeE.



KoMmMepueckoe 1 HeKOMMEPUECKOE UCII0JIb30BAaHUE MMPOTPaMMHOI0 00ecTieueHUs U
nudpoBeIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon @enepanu 3a HENMPABOMEPHOE MCIOJB30BAHUE ITPOrPAMMHOIO
obecrieueHus U IU(PPOBBIX PECYPCOB.

[TpyHIMIBI TOCTPOCHUS W anmapaTHbie KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
Cetesbie npotokoiibl. Cetb MHTEpHET. Anpecanus B cetu MaTepHeT. [IpoTOKO0IBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha monaceru ¢ momoribi0 Macok mojcerer. CereBoe
aagMuHucTpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MaplipyTa JBHKEHHS
MaKETOB.

Buaet  nearenbHoct B cetu  HWHrepHer. CepBucbl  MHTepHera.
["'conndopmaliioHHbie CUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBHUCHI PEATHHOTO BpPEMEHU
(HampuMep, JIOKaIsg MOOWJIBHBIX TeIe(OHOB, ONpPEACICHUE 3arpyKEHHOCTH
aBTOMarvcTpajei), ”HTepHeT-TOProBiis, OPOHUPOBaHHE OMJICTOB M TOCTUHHII.

l'ocynmapcTBeHHBIE AIEKTPOHHBIE CEpBUCHI M ycayru. CouuanbHbIE CETH -
OpraHu3anys KOJUJIEKTUBHOTO B3aMMOJICUCTBHUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TMpaBWia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momaMHHOCTH
nostyueHHoi uaopmaiuu. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHblE M SKOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIb30BAaHUEM
UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTHi. OOmme mpoOieMbl 3aluThl
uH(popManuu 1 HtHPOpMaUOHHOM Oe3omacHocTu. CpencTBa 3auUThl HH(DOpMAIUU
B KOMITBIOTE€PaX, KOMITBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpamenue HECAHKI[MOHUPOBAHHOIO JOCTyTIA K JMYHOU
KOH(DUIeHIINaNbHON HHPOpPMAIIUU, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWMIIbHBIX yCTpoicTBax. BpemonocHoe mporpaMmHoe obOecriedyeHrne u CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMMmbl. OpraHuzaius JAYHOTO apXHuBa
uHdopmaruu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

[udpoBanue nanHbIx. CUMMETpUUHbIE U HeCUMMeTpUaHbIe mudphl. [Hudpo
npocroit 3amensl. [1Tudp Lezaps. udp Buxenepa. Anropurm mmdpobanus RSA.

Teopernueckrue 0CHOBBI UHPOPMATUKH.

Nudopmarnus, nanaple u 3HaHUA. MHPOpMaIMOHHBIC MPOIECCH B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpeprsiBHBIE W OWUCKpETHBICE BEMMYMHBI M cUTHaJIBL. HeobxomamMocTh
JTUCKpeTH3auu WHGOpPMAIUU, TpeTHA3HAYCHHON Ui XpaHEeHWs, Tepefadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

I[BOI/I‘IHOG KOJAUPOBAaHUC. PaBHOMepHBIe u HCPAaBHOMCPHLIC KOJBbI.



JlekonupoBaHue COOOIIEHUH, 3alMMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. IloctpoeHue omaHO3HAYHO JEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmaiuu. AndaBUTHBIN TOAXO K
OIICHKE KOJIMYeCTBa HH(POpMALIHH.

Cucrempl cuucienus. Pa3BepHyTas 3amMch LENbIX U JIpOOHBIX 4YHMCEN B
NO3ULIMOHHON cucTteMe cuMcieHns. CBOWCTBAa IMO3MLIMOHHOM 3alMCU  YHCHa:
KOJIMYECTBO IU(p B 3alMCH, IPU3HAK JEIMMOCTH YKCIa HA OCHOBAHUE CHUCTEMbI
CUMCIIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOTO YKCIa U3 P-U4HOM CUCTEMBI CUHCIICHHUS B
NECATHUUHYIO. AJTOpPUTM TEpeBoja KOHEYHOW P-w4HON npoOu B NECATUUHYIO.
ANTOpPUTM IepeBOAA LEJIOI0 YKCIA U3 IECITUYHON CUCTEMBI CUMCIICHHS B P-HuHYysIO.
[lepeBoa KOHEUHOW neCATHYHOM OpoOu B P-munyro. JIBomuHasi, BOCbMEpUYHAs U
HIECTHAIIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAy HUMH. ApudmeTnyeckue
olepalyy B IO3UIHMOHHBIX CHCTEMAax CUYUCIEHUSA. TpOWYHAs ypaBHOBEIICHHAs
CUCTEMA CUHCIICHUA. [IBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue texkctoB. KomupoBka ASCIL. OpHOoOalTHBIE KOJAMPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenre uHPpOpMAITMOHHOTO
00beMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  um3zobpaxenuit. Onenka uHopmannoHHOro  oObeMa
rpaduyuecKux TaHHBIX MPHU 33JJaHHBIX pa3pelieHNuH U TTyOrHe KOJUPOBaHUS I[BETA.
[IBeToBbie Momenu. BektopHoe xomupoBanHue. @opmartsl rpaduyeckux ¢hailsios.
Tpexmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onenka nHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. lloHsTue BbICKa3piBaHUS. BbIckas3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTHHHOCTH. JlorMuecKkue BBIpaKCHUSI.
Jlormyeckue ToxkaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXIECTB C MOMOIIBIO
TaOJIUIl MICTUHHOCTH. JIorMYecKkue orepanuy M Orepainy HaJ MHOKECTBAMHU.

3aKkoHBI anreOphl JIOTMKUA. ODKBUBAJIEHTHBIE MPE0oOpa30OBaHUS JIOTUYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue (yHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3MOYKHBIX JIOTHUECKHUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTHYECKUX (YHKIIHM.

Kanonnueckne  ¢opmbel  jnormdeckux  BblpakeHuil.  CoBeplieHHbIC
JTU3bIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHblEe (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS N0 TaOJIUIE UCTUHHOCTH.

Jlornueckue »HIEMEHTBI B CoOCTaBe KommbroTepa. Tpurrep. Cymmartop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JOTMYECKUX DJIEMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOH CXEME.



[IpencraBienue ueNbIX 4YMCET B MaMATH KoMIbloTepa. OrpaHUYE€HHOCTH
JAarna3oHa 4Yucesl MpPU OrPaHMYCHUU KoJu4ecTBa paspsaoB. IlepenosnHeHue
pa3psiAHOM ceTkH. be33HakoBbIe M 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBLHBIX YUCET.

[ToGuToBbIe JsOrMYecKkue omnepanuu. Jlornueckuit, apupmMeTudyeckuii u
nukandeckuit  casuru. lludpoBanue ¢ momomplo TOOMTOBOM — omeparuu
"ucxrouaromee MJIN".

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMITH KOMIIbIOTEpa. 3Havamias
4acTh W MOPSAMOK urcia. Jlmana3oH 3HAYCHWH BEIISCTBEHHBIX 4Hcen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIMOOK TIPH BHIYUCIICHUSIX.

AJTOPUTMBI U IPOTPAMMHUPOBAHUE.

Onpez[eneHHe BO3MOJXHBIX PC3YyJIbTATOB pa6OTI>I HpOCTCﬁMHX AJITOPUTMOB
YIpaBJIICHUA HCIIOJIHHUTCIEIMHU WM BBIYHUCIIMTCIBHBIX aJITOPHUTMOB. OHpGI[eJIeHI/Ie
HCXOJHBIX NAHHBIX, IIPHU KOTOPLIX aAJI'OPUTM MOXKCT OaTb Tp€6y€MBIfI PE3YyIIbTAT.

Ortanbl pemeHus 3aJady Ha KommbioTepe. MHCTpyMEHTalbHBIE CpEICTBA:
TPAHCIATOP, OTJIaAYuK, mpoPmiupoBIMK. KoMmumisius W HHTEprpeTanus
nporpamm. BupTyanbHble MalllUHBbI.

WNurerpupoBanHas cpena pa3padOTKU. MeToabl OTIAAKA — MPOTPaMM.
Hcnonb3oBanue TpaccupoBOouHbIX Tabmun. Otinagounbii BbiBOA. [lomarosoe
BBITIOJTHEHNE NTpOTrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanusi (Python, Java, C++, C#). Tunbsl KaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CAMBOJIBHBIE, ToTHYecKkue. BerBnenus. CinoxxHbie
ycinoBus. Lukisl ¢ ycnoBuem. Ilukibl mo nepemeHHON. B3anMo3aMeHs€MOCThb
pa3IMUHbIX BUJOB LMKJIOB. MHBapuaHT uukina. CoCTaBlieHHE IUKIA C
MCIIOJIb30BaHUEM 3apaHee ONPEICICHHOTO MHBAPUAHTA IIUKJIA.

JlokymeHnTtupoBanue nporpamm. Mcnons3oBanne kommeHTapues. [loaroroska
ONMCAHUS MPOrPaMMbl U UHCTPYKIMHU IS ITOJI30BATENS.

Anroput™Mbl 00pabOTKM HATYPaJbHBIX YMCEN, 3aMCAHHBIX B MO3MIIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3amucu 4ucia Ha OTAeNbHblE LUQPBHI,
HaxXOoXJIE€HWE CYMMbl M TpPOU3BENEHUs IMQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMANTBHOW) HUDPHI.

HaxosxeHue Bcex MpOCThIX YUCEN B 3aJaHHOM Juarnasone. lIpencraBnenue
Yuclia B BUJIe HAOOpa NPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B
CTEIECHb.

O6paboTka TaHHBIX, XpaHAMXxcs B (ainax. TekcToBbie U ABOMYHBIC (haIbI.
daitnoBble nepeMeHHble ((paitioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daid.



Pa3buenue 3amaun Ha moazanauu. [loanporpammel (rporeaypbl U PyHKIIUH).
Pexypcusi. PexypcuBHble 00beKTHl ((pakTansl). PexypcuBHBIE MNpoueaypbl U
¢dbynkiun. Mcmonb30Banne cTeKa sl OpraHu3aliK PEKYPCHUBHBIX BHI30BOB.

Hcnonb3oBanne cTaHAapTHOM OHOIMOTEKM s3bIKa MPOrPaMMHPOBAHUA.
[loaxmtoueHne  OMOIMOTEK  MOJAMPOTrpaMM  CTOPOHHUX  MPOU3BOAUTEIICH.
MonynbHBIM NPUHIUIT TOCTPOEHUS TPOTPAMM.

Yucnennslie MeTobl. TouHOE M IPUOIMKEHHOE pelieHus 3a1a4u. YnucaeHHble
METO/bl PEUICHUSl YpPaBHEHUW: METOJ mNepedopa, METOJ MOJOBUHHOTO JIEJIEHUS.
[TpubnmxeHHOe BBIYMCICHHUE JUIMH KPUBBIX. Bbluucienue miomane guryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHEMYMa) QYHKIMA OJHOM MEPEeMEHHOH METOAOM
ITOJIOBUHHOTO JEJIEHUS.

OO0paboTka CUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIIMU  sI3bIKa
POrpaMMUPOBAHUS JJi1 00paObOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TTOUCK TOJICTPOKH BHYTPU
JTAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTyIO CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM alipaBuTE, YAOBJIECTBOPSIONMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel W MOCJIEOOBATEIBHOCTH 4YHWCEd. BrpraucieHue 0000IEHHBIX
XapaKTePUCTHUK JIEMEHTOB MAaCCUBA WJIM YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEACHUS, CPEAHEr0 apu(PMETHYecKoro, MUHUMAJIBHOTO M MaKCHUMaJbHOIO
AJIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YOBJICTBOPSIOIIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTupoBKa OJHOMEPHOro Maccua. [IpocTbie METONIbI COPTUPOBKHU (METOL
ny3bIpbKa, METOJ| BbIOOpa, COpPTUpPOBKa BCcTaBKaMu). COPTHPOBKA CIHMSHHUEM.
beictpass coptupoBka MmaccuBa (amroput™ Quickcort). JIBouuHBI TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIOJHEHUE JBYMEPHOTO YHCIOBOTO MACCHBA IO 3aJaHHBIM MPABHUIIAM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOI'O MAcCCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JTBYMEPHOTO MacCHBa.

NHdopManimoHHbIE TEXHOJIOTHH.

TekcToBbii mponieccop. PenaktupoBanue u ¢dopmatupoBanue. [IpoBepka
opdorpadun u rpammartukud. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanume  ctuneil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBHI pEeIieH3UpPOBaHUs B TEKCTOBBIX mporieccopax. O0iauyHbie CEPBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0(OPMITCHUS
oubnuorpaduuecknx cchuiok. OdopMieHHe CHUCKa TUTEPATYPhl. 3HAKOMCTBO C



KOMHBIOTCpHOﬁ BepCTKOﬁ TeKcTa. TexHHYecKue cp€actBa BBOJA TCKCTA.
CHGHI/IaHI/ISI/IPOBaHHBIC cpeacTBa pCaAAKTUPOBAHUA MATEMATHIYCCKHUX TCKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 3a/laud aHAIW3a JAHHBIX: IPOTHO3UPOBAHHUE,
KJaccupuKauus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelleHus 3aJa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KayecTBa JaHHbBIX, BEIOOp W/WIIM MOCTPOEHUE MOJENH, NIPE0O0pa30BaHNE JIaHHBIX,
BU3yaIIM3alMs TaHHBIX, HHTEPIPETAUA pe3yabTaroB. [Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBICHUs JaHHBIX. bombIine naHHbIC.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOnuil. BbuncieHne cCyMMbl,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, pelieHne 3a1a4 MPOTHO3UPOBAHUSI.

UuclieHHOE pelieHrue ypaBHEHUH C TMOMOIIbIO MOj0Oopa mapamerpa.
OnTuMu3anys Kak MOMCK HAaWIy4dlIEro pelIeHHs B 3aJaHHBIX ycioBusx. LlenmeBas
byHK1US, OorpaHrueHus. JIoKanbHbIe U I00ATbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3a1ay onTUMHU3aIUMU C TTOMOIIBIO AJIEKTPOHHBIX TaOIHII.

Conepxanue o0yuenus B 11 kiacce.
Teopernyeckre OCHOBBI HHPOPMATUKH.

Teopernyeckne nNOAXOAbI K OLEHKE KOJWYeCcTBa HMHGPOpMaUU. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatusi gaHHbiX. AnroputM RLE. Anroputv Xaddwmana.
Anroputm LZW. AITOpUTMBI CKaTHS TAHHBIX C MIOTEPSIMU. Y MEHBIIICHHUE TITYOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIC Ujien anroputmoB cxkatusi JPEG, MP3.

CkopocTh mepefauyd JAaHHBIX. 3aBHUCUMOCTb BpPEMEHM IepeJayud  OT
WH(OPMAITMOHHOTO O00BhEMa JAaHHBIX U XapaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JAaHHbiX. Konapl, TO3BOSIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenadye JTaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koabl XsMMuHra.

Cucrembl. KOMIOHEHTBI cucTeMBI U MX B3aumoielicTBre. CUCTEMHBIN 3(PPeKT.
VYrpasienue kak nHGopMalMoHHbIN nporecc. OOpaTHas CBS3b.

Mopenu u mopenupoBanue. Llens momenupoBanusi. COOTBETCTBHE MOEIU
MOJIECIIUPYEMOMY OOBEKTY WJIM MpoIleccy, Led MojaenupoBanus. Gopmanuzanus
MPUKIIATHBIX 3a]1a4.

[IpencraBienre pe3yJbTaTOB MOJICIMPOBAHUS B BHUAE, YIAO0OHOM ISt
BOCIIPHUATHS YeoBEeKOM. [ paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHIIHI,



rpadukn).

I'padsi. OcHoBHble noHsATUA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOUIBIO
MaTpHUI] CMEXKHOCTH, BECOBbIX MAaTpHIl, CIHCKOB CMEXKHOCTU. Pelienue
QITOPUTMUYECKUX 3a/ad, CBSI3aHHBIX C aHamu3oM rpadoB (MOCTpOCHHE
ONTUMAJIBHOTO MYTH MEXIy BeplIMHaMu rpada, OmpelelIeHue KOoJuYecTBa
Pa3IMYHBIX MyTEeH MEX]Ty BEPIIMHAMUA OPUEHTUPOBAHHOTO AlMKINYECKOTo rpada).

HepeBnsi. bunapaoe nepeBo. JlepeBbsi momcka. CrocoObl 00xoma aepera.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpCI[CTBa HCKYCCTBCHHOI'O HMHTCJUICKTA. CCpBI/ICBI MAallIMHHOI'O IICpCBOAa U
PacCIIO3HaBaHUA YCTHOﬁ peUH. KoruutusHbIe CCPBUCHI. I/I,ZIGHTI/I(bI/IKaHI/I}I H IIOUCK
H306p3)1(€HHI?I, pacCIioO3HaBaHUC JINII. CaMOO6y‘IaI-OIHI/I€CH CHCTCMBEI.
I/ICKYCCTBGHHBIﬁ HHTCJUICKT B KOMIIBIOTCPHBIX HI'PaAX. Hcnonb3oBaHue MCTOJ0B
HCKYCCTBCHHOI'O MHTCIIJICKTA B 06yqa101u14x cuctemax. Mcrnonbp3oBaHue MCTOIOB
HCKYCCTBCHHOI'O MHTCIIJICKTAa B pO6OTOT€XHI/IKe. HHTepHGT BCIHGIZ. HepCHGKTI/IBBI
Pa3BUTHA KOMIIBIOTCPHBIX HHTCIIJICKTYAJIbHBIX CUCTCM. HeﬁpOHHBIG CCTH.

AJTOPUTMBI U IPOTPAMMHUPOBAHUE.

dopmanuzanus NOHATHA anroputMa. Mamuna TeropuHra KaKk yHUBEpcaJIbHas
Mozenb Beruucnenui. Tesuc Yepua-Trropunra.

OueHka CJI0KHOCTH BbIYMCHEHH. Bpemst paboTel U 00BEM HCHOIB3YEMOMN
MaMsITH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OueHKa
ACUMITOTUYECKONW CIIOKHOCTH  QITOPUTMOB. AJICOPUTMBI  TTOJTMHOMHUAIBHOU
cinoxkHoctu. [lepedopHbie anroputmsl. [Ipumepsl pa3nTuyHbIX aITOPUTMOB PEIICHUS
OJHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JIUYHYIO CIIO)KHOCTb.

[Touck MpOCTBHIX 4YKCENI B 3aJaHHOM JHara3oHe C IIOMOIIBI0 aJlfOpPUTMA
"pemiero DpaTocdena".

MHuoropa3psigHbie 1IeIble YUCia, 3a1a4d JUIMHHON apru(METHKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOPAKEHHUS).  XOII-TaOIHUIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BbIpaKeHUs. Bpiuncienue
apu(pMETUYECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOM (opMme.

Ouepenu. Mcnionp3oBanue ouepean 1jisi BPEMEHHOTO XpaHEHHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHre MUHHUMAIbHOTO OCTOBHOIO JepeBa
B3BEUIEHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KomamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeKCTpBI.



JlepeBbsi. Peanusamus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. [[BoMdHbIC
(bunapnsbie) aepeBbsa. [locTpoeHue naepeBa IS 3aJaHHOTO apUPMETHUYECKOTO
BbIpaXeHUs. PekypcuBHBIC allrOpuTMBI 00Xofa nepeBa. Mcnonb3oBaHue cTeka U
ouepeau I 00Xoza aepeBa.

JluHaMu4ecKkoe IpOrpaMMHUpPOBaHUE Kak METOJX peLIeHHUs 3aJady ¢
COXPaHEHUEM IPOMEXKYTOUYHBIX PE3YyJIbTaTOB. 3aJaud, PEIIAEMbIE C ITOMOILBIO
JUHAMHYECKOTO TMPOTPAMMHUPOBAHUS: BBIYUCICHHE PEKYPCHUBHBIX (DYHKIIHH,
IIOICYET KOJIMYECTBA BAPUAHTOB, 3814l ONTUMHU3ALNN.

[TonsiTie 06 0OBEKTHO-OPUECHTHUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHl U
kiaccel. CBOMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenpl  ObicTpoil pa3paboTku mporpamm. [IpoekTmpoBaHue uHTEpdeiica
noJib3oBaTess. Mcrosib30BaHME TOTOBBIX YIIPABIISIEMBbIX 3JIEMEHTOB sl TOCTPOCHUS
uHTepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [loHstmue o  mapagurmax
IpOrpaMMUPOBAHMUS.

NudopmanimoHHbie TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO  MOJEIIMPOBAHUA:  ITOCTAaHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJENH, KOMIIBIOTEPHBIN
HKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAEIUPOBAHNUS.

JluckpeTuzanusi MpU MaTeMaTHYECKOM MOJCIUPOBAHUU  HEMPEPHIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJOTUUECKUX CUCTEM.
MaremaTudyeckre MoOJieId B HSKOHOMHKE. BBIYHMCIUTENbHBIE JKCIEPUMEHTHI C
MOJCIISIMH.

OO0paboTKka pe3ynbTaTOB SKCIEpPUMEHTA. MeTOoJ HaMMEHBIINX KBaJpaToOB.
OrneHka YHCIOBBIX TAPaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIIEpUMEHTA.

BepostHoctaeie  moaenu.  Meroget Monte-Kapno.  Mmuranmonnoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiuoHHbIC) 0a3bl MaHHBIX. Tabnmuia - TpencTaBlICHUE
cBegeHuii 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammch. Kimrou Tabauiel. PaboTa ¢
roroBoil 0a3oil ngaHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanys TaHHBIX. 3alpoChl Ha BBIOOPKY JAaHHBIX. 3alpOChl C MapaMeTpaMHu.
Brruuciisiemsie 1osis B 3ampocax.

MHoroTabiuuHbie 0a3bl JaHHBIX. THUIIBI CBSI3eH Mex Ay TabauiaMu. BHemHui
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuiioxxenus. [IoHsTue 0 cepBepHON U KIIMEHTCKOM 4acTAX CauTa.



TexHomorusa "KJIMEHT - cepBep', €€ TOCTOMHCTBA M HeAOCTaTKU. OCHOBBI S3bIKA
HTML wu kackamueix Tabnui ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3menienune Be6-caiiToB. Yciayra xoctuHra. 3arpyska ¢paiaoB Ha CailT.

BBoa n3o0pakeHHl C HCIONb30BAaHUEM pa3IUYHBIX LU(POBBIX YCTPOMCTB
(undpoBeIX (oToanmapaToB ¥ MUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB M APYTUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiiable u300paxkeHusa. TekcroBble ciion. Macka cnosa. Kanamebl.
Coxpanenue BbiaeneHHoW obOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bekropnast rpaduka. I[lpumutuBbl. l3MeHeHue mopsigka dJIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. ['pynnupoBka. Kpusble. @opMaThl BEKTOPHBIX
pucyHkoB. Mcrnosib3oBanue KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paKEHUH.

[IpyHIMITBI TOCTPOCHHUS M pEJAKTUPOBAHUS TPEXMEPHBIX Moaeield. CeTouHble
Mozaenu. Marepuanel. MojaenupoBaHME HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYyaIbHOM peanbHOCTH U
JOTIOJITHEHHOM pPEAIbHOCTH.

[InanupyeMble pe3yslbTaThl OCBOCHHS TIPOTPaMMBI 10 HWH(OpPMATHKE
(yrinyOneHHbI YPOBEHB) HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHUs.

JIM4HOCTHBIE  pe3yJbTaThl  OTPa)XalT TOTOBHOCTH M  CHOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAaTbCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlUM, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
o011ecTBa, paclIMpPEHUE KU3HEHHOTO OMbITA U OIbITAa JAEITEIbHOCTU B IpoLEecce
pealiv3allid  CpelICTBaMU  y4yeOHOro MpeaMeTa OCHOBHBIX  HAalpaBiIeHUN
BOCIIUTATEILHOU JESATEIBHOCTH.

B pesyaprare wusyueHus WHPOPMATHKA Ha YPOBHE CPEIHErO OOIIETo
obOpaszoBanus y oOydaromierocs OyayT copMHpOBaHBI CISAYIONINE JTUIYHOCTHBIC
PE3yNbTATHI:

1) rpa’kqaHCKOTO BOCTIUTAHUS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, yBaXKECHUE 3aKOHA
U TIPABOIOPANIKA, COOJIOJIEHUE OCHOBOMOJATAIONUX HOPM HH(POPMAIIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30MTaCHOCTH;

FOTOBHOCTL IIPOTUBOCTOATL HACOJIOIrMM OSKCTpEMH3MA, HaMWMOHAJIN3Ma,
KCGHO(bO6HH, JUCKPUMHUHAIIMKM 110 COOHUAJIbHBIM, PCIIUTHO3HBIM, PaCOBbIM,



HallMOHAJIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;
2) MaTpuOTHYECKOTO BOCITUTAHUS:

ICHHOCTHOC OTHOIICHUC K UCTOPUYICCKOMY HACJICANUIO, TOCTHKCHHUAM Poccun
B HAYKC, HCKYCCTBC, TCXHOJIOTHUAX, IOHUMAHNC 3HAYCHUA I/IH(i)OpMaTI/IKI/I KaK HayYKH
B J)KU3HHU COBPCMCHHOI'O O6HI€CTBa;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OLIEHMBATHh CUTYallMI0 W NPUHUMAThb OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
cetu MHTEpHET;

4) 3CTETUYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAasd ICTETUKY HAy4YHOTO U
TEXHUYECKOI'0 TBOPYECTBA;

CITOCOOHOCTh BOCIIPUHUMATL pPa3JIMYHbIC BHIAbI HCKYCCTBA, B TOM YHCIIC
OCHOBAaHHOI'O Ha UCIIOJIb30BAaHNN I/IH(l)OpMaHI/IOHHBIX TGXHOHOI’I/If/'I;

5) ¢bu3nvecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh  3JIOPOBOTO M Oe3omacHOTo  oOpasza  JKW3HH,
OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO, B TOM UHCJIC 3a CUET COOJIIOACHUS
TpeOoBaHMM  O€30MacHOM  OJKCIUTyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOTO BOCITUTAHMUS:

FOTOBHOCTh K aKTHUBHOM ACATCIBbHOCTH TEXHOJOTMYECKON H COHHaHBHOﬁ
HanpaBJICHHOCTH, CIIOCOOHOCTH WHUOHUWUPOBATL, INIAHUPOBATH U CaMOCTOATCIILHO
BBIIIOJIHATDE TAKYIO ACATCIbHOCTD,

uHTEepec K cdepam npodecCHOHANbHOW JESITEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOM, MPOrpaMMUPOBAHHEM M HWH(OPMALMOHHBIMU TEXHOJOTHUSMH,
OCHOBaHHBIMU Ha JIOCTIKEHUSAX HAayKd MH(POPMATUKA M HAYYHO-TEXHHUUYECKOIO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHWIO W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 9KOJOTUYECKOTO BOCITMTAHUS:

OCO3HaHUE TIJI00aJbHOIO XapaKTepa HKOJIOTMYECKUX MpoOJIeM M MyTed HuX
peuieHusi, B TOM 4YHUCIE C Y4YETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;



8) LIEHHOCTH HAYYHOTO MO3HAHMUSL:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, JIOCTHKEHHUSIM HAyYHO-TEXHMYECKOro IIporpecca u
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU MH(OOPMAIITMOHHBIX PECYPCOB,
MH(OPMAIIMOHHBIX TPOIECCOB U UHOOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
udpoBoil Tpanchopmanuu MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HaHUC NI CHHOCTU Hay‘IHOI;'I ACATCIIbBHOCTHU, T'OTOBHOCTb OCYHICCTBJIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCILbHOCTh HHANBHUAYAJIBbHO U B I'PYIIIIC.

B npouecce nocTuREHUs IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTPaMMBI 110
uHbOpMaTUKE y OOYYaIOMIMXCS COBEPUICHCTBYETCS 3MOILMOHAIBHBIA WHTEIIEKT,
Ipenoararoui cOpMUPOBAHHOCTH:

CaMOpPCTyJIMPOBaHMA, BKIIOYAOMICTO CAMOKOHTPOJIb, YMCHHUC IIPpUHHUMATb
OTBCTCTBCHHOCTL 34 CBOC IIOBCICHHC, CITOCOOHOCTh AJalITUPOBATBCA K
OMOIHMOHAJIbHBIM U3MCHCHHAM H IIPOABJIATDH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHUBAIlUM, BKJIIOYAIOIIEH CTPEMJICHUE K JIOCTHXCHUIO LIETU U
yCIIEXYy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JCHCTBOBATH, MUCXOAA M3 CBOHUX
BO3MOKHOCTEH;

OMIIaTHH, BKHIOH&IOHIGﬁ CIIOCOOHOCTH ITOHUMATh OMOIIMOHAJIBHOC COCTOSAHHC
APYrux, Y4YUTBIBATH €TI0 IIpU OCYIICCTBJICHHMHM KOMMYHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIHUX CIIOCOOHOCTh BBICTPAWBATh OTHOLUEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSABIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

B pesymprare wusydeHuss WHPOPMATHKHA HA YPOBHE CpPEIHETO OOIIETOo
oOpa3zoBaHus y oOyuawomerocss OyayT chOpMUPOBaHBI METaNpEeIMETHBIE
pe3ynbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX Y4YEOHBIX JEWUCTBUAX, & UMEHHO -
NO3HAaBaTEJIbHbIE  YHUBEPCAJbHbIE y4yeOHbIE JEWCTBUSA, KOMMYHHUKATHUBHBIC
yHHUBEpCaJbHble y4eOHble NEWUCTBUS, PETyJIATHBHBIE YHHMBEpPCAJbHbIC yueOHBIE
NEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

OBnasieHre YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JICHCTBUSMH:
1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:

CaMOCTOSATENIbHO  (opMynupoBaTh U aKTyaJlU3UpOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIICCTBCHHBI TMPU3HAK WM OCHOBAHMS I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEIU ACATEIBHOCTH, 3a/1aBaTh IAapaMeTpbl W KPUTEPUH HUX
JIOCTHKEHUS;



BBIABJIATD 3aKOHOMCPHOCTH U ITPOTHBOPCUHUA B paCCMATPUBACMBIX SABJICHHAX

p8,3pa6aTI>IBaTB IJIaH pCHICHUSA HpO6HCMBI C Y4CTOM aHalln3a HUMCIOIHUXCA
MaTCpUaJIbHBIX U HEMATCPHAJIbHBIX PECYPCOB;

BHOCHTB KOPPCKTUBBI B ACATCIIBHOCTL, OICHUBATb COOTBCTCTBUC PC3YJILTATOB
oejsiM, OOCHHUBATHL PUCKHU HOCJ'IGI[CTBI/If/i ACATCIIBHOCTH,

KOOPJIMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 6a30BbIC HCCIIEIOBATEILCKUE ICUCTBHUS:

BJIa/IETh HABBIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHOM NI€ATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYHMCCTBIIATE pPa3JIMYHBIC BHABLI JACATCIBHOCTH IIO IIOJYYCHHIO HOBOI'O
3HAaHUA, €TI0 HMHTCPIIPpCTAlIUH, Hp€O6p330BaHI/II-O U IIPUMCHCHHIO B PA3JIMYHBIX
y‘-I€6HBIX CUTyaluAaxXx, B TOM YHCIIC IIpU CO3OAaHHUHU y‘I€6HBIX Hn COIHAaJIbHBIX
IIPOCKTOB,

(1)OpMI/Ip0BaTI) Hay‘{HBII;'I THUII MBIIIIJICHUS, BJIaACTh Hay‘IHOﬁ TGpMPIHOJIOFI/Ieﬁ,
KIIIOYCBBIMU IMTOHATHUAMHU U MCTOAaMMU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIABJISTh IPUYMHHO-CIIEICTBEHHBIE CBA3M M AKTyaJIUW3HpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JUIs1 TOKA3aTEIbCTBA CBOUX
YTBEPXKIAEHUM, 3a1aBaTh IMAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHaJIM3UPOBaTh TOJIYYCHHBIE B XOJI€ PpEIICHUS 3aJa4ud  Pe3yJIbTarThl,
KPUTUYECKH OILICHUBATH MX JIOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPHOOPETECHHBIN OIBIT;

OCYIIECTBJISTh IICJICHANPABICHHBIN TMOUCK TEpeHoca CPEACTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TICPCHOCHUTL 3HAHHA B IIO3HABATCIIBHYHO W IIPAKTUYCCKYIO obnacTn
KU3HCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BbIJIBUT'daTh HOBBLIC MJACH, MNPCAJIaraTb OPHUIHHAJIBHBIC IMOAXOAbI M PCIICHUS,
CTaBUTDH HpO6H€MBI M 3a/1a4M, JOITYCKAaOIME aJIbTCPHATHUBHLIC PCIICHMA.



3) pabota ¢ uHpopmaImei:

BJIa/IETh HaBbIKAMU IMOJTYYEHUsI MH(DOpMAIMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHajiu3, CUCTEMATU3ALMIO0 |
MHTEpHpEeTalnio HHHOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ yueToM HazHAYEHUSI UHPOpMaIun
U LENeBOM ayJAuTOpUH, BbIOMpas ONTUMAIbHYIO (QOpMy TpeACTaBlICHUS U
BU3yaJIN3allNY;

OOCHMNBATHL AOCTOBCPHOCTH, JICTUTUMHOCTD HH(i)OpMaLII/II/I, €€ COOTBCTCTBHUC
IMpaBOBbIM U MOPAJIBHO-9TUYCCKHUM HOPMAM;,

WCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M STUYECKUX HOPM, HOpPM HH(POPMAIMOHHON
0e3011aCHOCTH;

BJIQJ€Th ~ HABBIKAMU  pAaclO3HaBaHWA W 3allUTBl  WHQPOpPMAIIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBrnazicHUE YHUBEPCATLHBIMU KOMMYHHUKATUBHBIMH JICHCTBHSIMHU:
1) oGmenue:
OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cepax sKU3HU;

pacno3HaBaTh HeBepOajdbHbIE CpEACTBA OOIIEHUS, MOHWMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyalluil |
CMSITYaTh KOH(IIUKTHI;

BJIQJICTh  PA3IUYHBIMU  croco0amMu  OOIIEHUST W B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUU;

Pa3BCPHYTO H JIOTHUYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIB30BAHHEM
A3BIKOBBIX CPCIACTB.

2) cOBMECTHAs IeATETbHOCTb:

NOHUMAaTh W HWCIOJIE30BaTh MPEHMYIIECTBA KOMAHIHOW M HWHIUBUIYaTbHOU
paboTHI;

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,;

NPpUHAMATh [EIA  COBMECTHOM  JECATEIBHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JCUCTBUSA MO HMX JOCTHUKEHUIO: COCTaBJIATH IUIaH JACHUCTBUH,
pacmpenensaTh poJii C Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh Kauy€CTBO CBOETO BKJIAJla U KaXKJOr0 YYaCTHUKA KOMaHAbl B 001U
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaratb HOBBIC IIPOCKTLI, OLOCHHUBATHL HACH C IIO3WIIMKM HOBH3HBLI,
OPUTHMHAJIbHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,

OCYHMCCTBIIATL ITO3UTHUBHOC CTPATCIHYCCKOC IIOBCACHHUC B PaA3JIMYHBIX
CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa}KeHI/Ie, OBITH NHHUIIWMAaTUBHBIM.

OBnazieHNEe YHUBEPCATHLHBIMU PETYIATUBHBIMY JICHCTBHUSIMU:
1) camoopranuzarusi:

CaMOCTOSTEIIEHO OCYIIECTBIISTh IMO3HABATEIBHYIO NEATCILHOCTh, BBISIBIISATH
po0JIeMBbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITENILHO COCTABJISITh IIJIaH PEIICHUS TPOOJIEMBI C Y4ETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

AaBaTb OOCHKY HOBBIM CUTYAIlHUAM,
PaclIupATh PpaMKHU yt{e6H0r0 mpcaMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘-ITGHHfI;

JIeJIaTh OCO3HAHHBIN BBEIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATHb HpHO6pGTGHHBIfI OIIBIT,

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW HPYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTb KOPPCKTHBLI B JACATCIIBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;

BJIaJICTh HABBIKAMU IMO3HABATEIILHOU peICKCUH KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUM W MBICIUTENBHBIX MPOLECCOB, HMX pPE3YyJIbTaTOB U OCHOBAHWUI,
UCIIOJIb30BaTh TMpPUEMbl pe(IeKCHMU 11 OIEHKH CUTYyallud, BBIOOpa BEPHOTO
pELICHUS;

OOCHHBATDL PUCKHU U CBOCBPCMCHHO IIPUHUMATDh PCIICHUSA 110 UX CHUIKCHHUIO,

IMPUHUMATb MOTHBBI W AapPTryMCHTbBI JPYIUX IIpU dHAJIU3C PC3YJIbTATOB
JACATCIBbHOCTH.

3) nmpuHATHUS ce0s U IPYTUX:

IIPUHUMATDb CG6$I, IIOHHUMas CBOHM HEAOCTAaTKHN U JOCTOMHCTBA,



IIPUHUMATb MOTHUBBI MW QaAPrymMCHTBHI [APYTUX IIPpH aHaJIU3€ PpPE3YJIbTAaTOB
ACATCIBHOCTH,

PU3HABATH CBOE MPABO U MPABO APYTHX HA OIIHOKY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIMU JPYTrOro YeIoBeKa.

[IpeameTHble  pe3yabTaThl OCBOCHHS MpOrpaMMbl 1O  HH(OpMaTUKE
yriyosieHHoro yposHs B 10 kiacce.

B nporiecce nzyuenus kypca nHhpopMaTuku yriryosieHHoro ypoBHs B 10 kiacce
oOyJaromuMucs OyayT TOCTUTHYTHI CIEAYIOIINE TPEIMETHbIC PE3yIbTaThl:

BJIQJICHUE TMPEJCTABICHUSIMU O POJIM HH(POPMAIIMU U CBSI3aHHBIX C HEH
MPOIIECCOB B NPUPOJIe, TEXHUKE M OOUIecTBe, MNOHATUAMH "uHbOpManus',
"uaopMmarmoHHbI mporecc”, "cucreMa", "KOMIOHEHTHI CUCTEMBI", "CUCTEMHBIH
s dext", "uHbOpMaIoHHAs cucTema', "'crucTemMa yrpaBiaeHus '

BJIaACHUC MCTOOaMHU IIOMCKa I/IH(l)OpMaHI/II/I B CCTH I/IHTCpHeT, YMCHHUC
KPUTHUYCCKHN OLICHHUBATDb HH(bOpMaI_[I/II-O, IIOJIYUYCHHYIO U3 CCTH HHTepHGT;

YMCHHUC  XAPAKTCPHU30BATH OobIIHE JaHHBIC, IIPUBOOUTL  IIPUMCPLI
HNCTOYHHKOB HX  IIOJYYCHHA u HaIIPpaBJICHUA HCIIOJIB30BaHMUA, YMCHHUC
KJ'IaCCI/I(l)I/II_[I/IpOBaTB OCHOBHBLIC 3aJa4YMd aHaJIn3a JaHHBIX (HpOFHOSHpOBaHI/Ie,
KJ'IaCCI/I(l)I/IKaI_II/IH, KIaCTCpu3anmi, aHaJIu3 OTKHOHGHHﬁ), IIOHUMATb
IMOCJICAOBATCIIBHOCTDb PCIICHUA 3a/Jda1 dHAJIM3a JadHHBIX! C60p IICPBUYHBIX JAHHBIX,
O4YHUCTKa H OICHKa KadycCTBa JaHHBIX, BBI60p /M MMOCTPOCHUEC MOACIIN,
Hpeo6pa30BaHHe JAAaHHBIX, BU3YAJIU3alnA JaHHbIX, HHTCPIIPCTAINA PC3YJIIbTATOB,

MMOHUMAHUE OCHOBHBIX MPUHUMUIIOB YCTPOHMCTBA M (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BIIaJICHUE HaBBIKAMH PAOOTHI C ONEPANMOHHBIMU CHCTEMaMH, OCHOBHBIMHU
BUJIaMU TTPOTPAMMHOTO OOECTIeUeHUS I PEIICHHs YI4eOHBIX 3a/1a4 110 BHIOPAaHHOM
CHeIaIN3allnu;

HAJIN4YUE TPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPTaHU3alUU U (QYHKIIMOHUPOBAHUS KOMITHBIOTEPHBIX
ceTei, 00 OOImMMX MpUHIUINAX pPa3pabOTKu W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;

MOHMMAaHUE yTrpo3 UH(POPMAILIMOHHON O€30MaCHOCTH, UCIIOJIb30BaHNE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS ITHUM yIrpo3aM, COOJIOJICHHE Mep O€30MacHOCTH,
NPEIOTBPAIAIONINX HE3aKOHHOE pacIpOCTpaHEHHE TEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OE30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMITBIOTEpPAMH M JAPYTHMH KOMIIOHCHTaAMH IH(PPOBOTO OKPY)KEHHUS, TTOHUMaHUE
IIPABOBBIX OCHOB UCTIOJIB30BaHUs KOMITBIOTEPHBIX TPOrpaMM, 0a3 TaHHBIX U PaOOTHI
B cetu MHTEpHET;



NOHMMAHUE OCHOBHBIX MPHUHILMUIIOB JTUCKPETU3AIMU PAa3IUYHBIX BUJOB
uHhopMalMu, yMEHHUE ONpelnensiTh HMHPOPMALMOHHBIM O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluHu,
YMEHUE ONPEAENSITh CPEAHIO CKOPOCTH NMepeayu JaHHBIX, OLIEHUBATh U3MEHEHUE
BpEMEHU TMepeayd NpU HU3MEHEHHH WH(GOPMAIMOHHOTO O0beMa [aHHBIX H
XapaKTEepUCTUK KaHaja CBSI3H;

YMEHHUE HCIMOJIb30BaTh MPU PELICHUH 3aJa4 CBOWCTBA MO3WLIMOHHOM 3aIUCH
YHCEJl, AITOPUTMA MMOCTPOCHUS 3alMCU YHCIIA B HO3UIIMOHHOW CUCTEME CUHUCIIEHUS
C 3aJaHHBIM OCHOBAaHMEM M NOCTPOEHHUs YHUCIIA IO CTPOKE, COAEpKAIIEH 3alKCh
ATOr0 YMCJIA B MO3UIIMOHHOM CUCTEME CUHUCIICHUS C 38JJTaHHBIM OCHOBAHUEM, YMEHHUE
BBITIOJTHATH apU()METHUCCKHUE OTIePAITUU B TTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMCHHC BBIIIOJIHATD Hp606pa3OBaHI/I$I JOTHMYCCKHUX BBIpa)KeHHﬁ, HCIIOJIb3YyA
3aKOHBI aJIFe6pI)I JIOTUKH, YMCHHC CTPOUTb JIOTHYCCKOC BBIPAKCHUC B
,HHBBIOHKTHBHOfI 1 KOHBbIOHKTUBHOU HOPpMAJIbHBIX q)opMax 110 3aHaHHOﬁ Ta6J'II/IIIe
HNCTHMHHOCTH, HCCJICIOBATDh 0071aCTh MCTUHHOCTH BBICKA3bIBAHHUA, COACPIKAIICTO
MNCPCMCHHBIC, PCIIATh HCCJIOKHBIC JIOTHUYCCKHUC YPABHCHUA 1 CUCTCMBI ypaBHeHHﬁ;

NOHMMaHue O0a30BbIX aJIrOPUTMOB OOpaOOTKM YHUCIOBOM M TEKCTOBOU
uHpopMaluu (3aUCh YMCEN B MO3UIUOHHOM CUCTEME CUUCIICHHUS, HAXOXJICHUE
BCEX MPOCTBIX YHMCEJ B 3aJaHHOM JiMara3oHe, 00pabdoTKa MHOTOpa3psIAHbIX LEIbIX
YHUCeJl, aHAJIM3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MacCHMBa, COpPTUPOBKAa MaccHuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOXKHOCTH ISl pELLIEHUsI OJIHOM 3a/1a4u;

BJIQJICHUC YHHBEPCAJIbHBIM SI3BIKOM IPOrPaMMHPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHussMH O O0a30BBIX THNAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMCHHE MCIOJIb30BaTh OCHOBHBIC  YIPABIISIOIIUC
KOHCTPYKIIUH, YMCHHEC OCYIICCTBIATh aHAM3 IPEIJI0KCHHONW IPOTrpaMMBI:
ONPEACIIATh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MIPH 3aJaHHBIX MCXOJHBIX JTaHHBIX,
ONpENCNATh, MPH KaKUX HCXOJHBIX JIAHHBIX BO3MOXKHO ITOJYYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIIATH JAaHHBIC, KOTOPhIE MOTYT IPHBECTH K OIIHOKE B padoTe
IPOrpamMmbI, GOPMYIUPOBATH MPEIIOKEHHUS [0 YIYUIICHUIO MPOTPAMMHOIO KOJIa;

YMEHHUE CO3/1aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHI U
JIEMOHCTPAlMOHHBIE MAaTEPUAJIBI C UCMOJIb30BAHUEM BO3MOKHOCTENH COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIO0JIb30BaTh AJIEKTPOHHBIE TAOIUIIBI JIJIsl aHAIN3a, IPEICTABIICHUS U
00pabOTKHU JaHHBIX (BKJIIOYasi BHIYMCICHHE CYMMBbI, CPEIHET0 apuPMETHUECKOTO,
HAauMOOJIbIIEr0O W HAWMEHBILIEr0 3HAYCHWH, pelIeHue YpPaBHEHHM, BbIOOP
ONTUMAJIBHOTO  pEIIeHHs, MoAdOp JHMHMM  TpEHAa, pelIeHue  3ajaad
MPOTHO3UPOBAHUSA).

[IpeameTHbie pe3ynabTaThl OCBOCHHS MpOrpaMMbl  TO  HWH(MOpPMATHKE



yriyosieHHOTO ypoBHs B 11 Kiacce.

B npouecce nzydenus kypca uHpopMaTuku yriiyoiaeHHoro ypoBHs B 11 kinacce
0Oy4aroIIMMUCs OYyT JOCTUTHYTHI CIEAYIOIINE MPEeIMETHbIE PE3YIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIUEe OJHO3HAYHOE
JEKOJUpOBaHUe cooOIeHnuid (rpeduKCHbIE KOJbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh U MCHPABIIATh OUIMOKU MpHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINI HAWMMEHBIITYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIECHHs] TIPH HW3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOTHI MPOCTHIX ATOPUTMOB CHKATHUS JAHHBIX;

YMEHHUE pellaTh AJITOPUTMUYECKHE 3aJa4M, CBSI3aHHBIE C aHAIM30M Ipados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHAMU rpada, OrnpeaeeHus
KOJIMYECTBA  PA3JIMYHBIX IyT€d MEXKJIYy BEpPIIMHAMM OPHUEHTUPOBAHHOTO
alIMKJIMYECKOTo rpada), yMeHHe UCIOIb30BaTh AEPEBbs IIPU AHATIN3E U IOCTPOECHUU
KOJIOB U JUIsl IPEACTABIICHUSI apU(PMETHUECKUX BbIpAXEHUH, NPU PELICHUH 3ajad
IIOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH IE€PEBO UIPHI [0 3aJaHHOMY aJITOPUTMY,
pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIMTPHILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3pabaThiBaTh M pEaNU30BbIBaTh B BHJE Hporpamm 0a3oBbIe
QITOPUTMBI, YMEHHUE HMCIOJIB30BaTh B IPOrpamMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4E€TOM OrPAaHWYEHHMH Ha JUAIla30H MX BO3MOXKHBIX 3HAYCHWM, NPUMEHATH NpHU
pELICHUH 33]1a4 CTPYKTYPBI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OUEPE]IU, IEPEBbSA),
UCIIOJIb30BaTh 0a30Bble OMNEPALMM CO CTPYKTYpaMH JAaHHBIX, HIPHUMEHSITh
CTaHJApTHBIE U COOCTBEHHBIE MOAIPOrPAMMBI ISl 00paOOTKM YHCIIOBBIX JaHHBIX U
CUMBOJIBHBIX CTpPOK, HCIIOJB30BAaTh NpH pa3paboTKe mNporpaMm OUOIHOTEKH
NOANPOTpaMM, 3HaTh (DYHKIHOHAJIbHBIE BO3MOKHOCTM HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HUCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPaMM B
cpeze NporpaMMUpPOBaHMs, YMEHUE JOKYMEHTUPOBATH IPOIPAMMBI;

YMCHHUC CO31aBaThb BC6-CTpaHI/II_[I>I;

BJIa/ICHIE OCHOBHBIMH CBEICHUSIMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEIICTBAX
Co37aHusl U paboThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJWYHBIC (PENSILIOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3ax JaHHBIX, BBHITOJHITH COPTUPOBKY H
MOKWCK 3amuced B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y MaHHBIX) U
CIIPABOYHBIE CHCTEMBI;

YMEHHUE HCIOIb30BATh KOMIBIOTEPHO-MATEMATUUECKUE MOJENH JIs aHAJIM3a
0OBEKTOB U MPOLECCOB: POPMYIHPOBATH LEIb MOAECIUPOBAHNS, BBITIOIHATh aHATIU3
pe3ynbTaTOB, MOJYYEHHBIX B XOAE€ MOJICIMPOBAHMS, OLEHUBATH COOTBETCTBUE
MOJIEJIM MOJEIMPYEMOMY OOBEKTY WM MpPOILECCY, IPEICTaBISATh PE3YIbTAThI
MOJICJIMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OPraHHW30BbIBaTh JIMYHOEC HH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB MH(PPOBBIX TEXHOJIOTHHA, TOHUMAaHWE
BO3MOXKHOCTEH IH(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;



MOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB pa0bOTHI, BOBMOXHOCTEH M OTpaHUYCHUS
NPUMEHEHHUs TEXHOJOTUI MCKYCCTBEHHOT'O HMHTEUICKTa B PA3IMYHBIX 00JIACTSX,
HAJIMYUE TPEJCTABICHWI O Kpyre penraeMbpIX 3a7ad MalluHHOTO O0y4YeHUs
(pacnio3HaBaHusl, KJIacCU(UKAIMKA U TIPOTHO3WPOBAHNUS), HATMYHE MPEICTABICHHMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUA B Pa3IAYHBIX
npodecCHOHANIBHBIX chepax.

Jlis mpoBeAeHUs €IWHOTO TOCYNAapCTBEHHOIO 3K3aMeHa Mo HHQOpMaTHKE
(manee - EI'D mo wuHpOpMATHKE) HCIONB3YETCA TMeEpedyeHb (KOAu(pUKaTOp)
IPOBEPSIEMBIX TPEOOBAHUN K PE3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOMN
IpOrpaMMBbl CPEIHEro 00ILero 00pa3oBaHUsl U AJIEMEHTOB COACP KAHUS.

[Tposepsiembie Ha EI'D o undopmaruke TpedoBanus
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
CpeaHero oo1ero 0opa3oBaHus

Kon [TpoBepsiembie TpeOOBaHHS K TPEAMETHBIM pe3yibTaTaM
IPOBEPSEMOT |OCBOEGHUSI OCHOBHOM 00pa3oBaTeNbHONW MPOTpamMMbl CPEIHErO
0 TpeboBaHHUs | 001Iero 00pa3oBaHus

1. 3HaTh (MMOHUMATB)

1.1 [lonumManue  OCHOBHBIX  TPHUHIIMIIOB  YCTpPOWCTBA U
GYyHKIMOHUPOBAHUS ~ COBPEMEHHBIX  CTallUOHAPHBIX U
MOOMITbHBIX KOMITBIOTEPOB; TEHACHITUI pPa3BUTHS

KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHUE HaBBIKAMU PaOOTHI C
ONEpPallMOHHBIMH ~ CUCTEMaMM W OCHOBHBIMM  BHJaMHU
MIPOTPAMMHOTr0 OOecCIieueHUsl JUIs pelieHrs y4eOHBIX 3a7a4 110
BBIOpaHHOM crielUaIu3aluu

1.2 Hanuuune npeacraBieHuii 0 6a30BbIX IPUHITAIIAX OpraHU3aIlud 1
(G YHKITMOHUPOBAHHUS KOMIIBIOTEPHBIX CEeTeH

1.3 [TorMMaHe OCHOBHBIX TTPUHIIUIIOB TUCKPETHU3AINH PA3TUIHBIX
BUJIOB WH(MOpMAIUU

1.4 [lonumanue 0a30BBIX AIrOPUTMOB OOPaOOTKH YHCIOBOM U
TEKCTOBOM MH(POpPMaLIUH (3aITUCh YUCEN B TO3ULIMOHHOM cCUcTEME
CUMCIIEHUSA, JEIUMOCTh LIEJIbIX 4YHCEe; HaXO0XKICHUE BCEX
OpOCTBIX YHMCEeNl B  3aJaHHOM JlMana3oHe; 00paboTka
MHOTOPa3psAAHBIX LEJIBIX YUCEN;, aHAJU3 CUMBOJBHBIX CTPOK U
JPYTHX), aJITOPUTMOB MOUCKA U COPTUPOBKU

1.5 3HaHue (PYHKIUOHAIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3padOTKH

1.6 Bnanenne OCHOBHBIMHM CBEASCHHSIMH O Oa3ax HJaHHBIX, HX
CTPYKTYype€, Cpe/ICTBaxX CO3AaHusI U pabOThl C HUMHU




1.7

I[loHnMaHue BO3MOXHOCTEW U OIPAaHUYECHUM TEXHOJOTHM
UCKYCCTBEHHOI'O MHTEJJIEKTA B PA3IMYHBIX 00JIACTSIX; HAJIUYME
npeacTaBieHuid 00  KCMOJB30BaHMU — MHGOPMAIMOHHBIX
TEXHOJIOTHI B pa3IMYHbIX MPO(HECCHOHATBHBIX chepax

1.8

Brmagenue  TEOpEeTMYECKMM  ammaparoM,  MO3BOJIIFOLIUM
OCYULIECTBJIATh MPEICTABICHNE 33JaHHOTO HAaTypaJbHOTO YHCIIA
B Pa3INYHBIX cucTeMax CUMCJICHHS], BBITIOJIHATH
npeoOpa3oBaHusl JOTUYECKUX BBIPAKEHUH, HCIONb3YysS 3aKOHBI
anreOpbl  JIOTMKHW;  ONPENENsATh  KpaTyalliuii 1OyTh  BO
B3BEIICHHOM Tpade W KOJMYECTBO MyTEH MEXAY BEpIIMHAMU
OPHEHTUPOBAHHOI'O alIMKIMYECKOT0 rpada

YwMmeTs

YMeHue UCoab30BaTh KOMIIBIOTCPHO-MATECMATHYCCKUEC MOICIIN
I aHaJIn3a OOBEKTOB U IIpoLcCCOB: @OpMYﬂHpOBaTB OcJib
MOACIUPOBAHNA, BBIIIOJIHATh aHAJIN3 PE3YJIbTATOB, ITIOJIYYCHHBIX
B XOJC MOACIUPOBAHHA; OLICHUBATHL 4AJICKBATHOCTHL MOICIIH
MOACIUPYCMOMY O6’[>€KTy WK IIpouecCy, IPCACTABIIATb
PE3YIIbTAThl MOJACIIMPOBAHKA B HAI'TIAAHOM BHUAC

2.2

YMeHue kinaccu@uIMpoBaTh OCHOBHBIC 33a41 aHaU3a JAHHBIX
(mporHo3upoBaHue, KiacCcUpUKAIMs, KIacTepu3allus, aHaJIu3
OTKJIOHEHUI); TOHUMATh MOCEA0BATEIILHOCTh PEIICHUS 3a]1a4y
aHaM3a JIaHHBIX: COOp NMEPBUYHBIX JIAHHBIX, OUUCTKA U OIICHKA
KauecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHUE MOJIEIH,
npeodpazoBaHue JTAHHBIX, BU3YaTU3aIHs JAHHBIX,
WHTEPIpETaNns PE3yIbTaTOB

2.3

YMenue omnpeaenstb WHGOPMAIIMOHHBIH 00bEM TEKCTOBBIX,
rpauuecKkuX M 3BYKOBBIX JAaHHBIX MPHU 3aJaHHBIX MapameTpax
JUCKPETU3ALMU. YMEHHE OIpEIENsATh CPEIHIOI CKOPOCTh
nepeayu JaHHBIX, OLICHUBATh U3MEHEHUE BPEMEHHU Mepeadyu
Npyd  U3MEHEHWU HWHPOPMAIIMOHHOTO o0beMa JaHHBIX |
XapaKTepUCTHUK KaHasa CBS3U

2.4

YMeHue CTpouTh KOJ, OOECNeYMBAIOMIUA HAUMEHBIIYIO
BO3MOXKHYIO CPEIHIOI JIJIMHY COOOINEHHS] TPU HM3BECTHOU
4acTOTE CUMBOJIOB

2.5

YMeHHne HCIONb30BaTh MPU PEHNIEHWH 3aJad  CBOMCTBA
MO3ULMOHHOW 3allMCH YHUCEJ, AJITOPUTMBI MOCTPOECHUS 3aIUCH
YUCJIa B TIIO3ULMOHHOM CHUCTEME CYHUCICHHUS C 3aJaHHBbIM
OCHOBAHMEM M IIOCTPOEHHS YHUCJA IO CTPOKE, COAEpIKaIIEH
3allUCh 3TOr0 4YMCJIa B ITO3MLUHUOHHOM CHUCTEME CUMCIIEHHUS C
3aIaHHBIM OCHOBAHUEM; YMEHHUE BBITIOIHATh apu(pmeTnyecKue
Omnepaluy B MO3UIMOHHBIX CUCTEMAaX CUUCIICHUS




2.6

YMeHUe CTpOUTh JIOTUYECKOE BBIPAKEHUE B JTU3BIOHKTUBHOU U
KOHBIOHKTUBHOM HOPMAaJIbHBIX (pOpMax Mo 3aJaHHOM Taliuie
WCTUHHOCTH; UCCIIEIOBATH 00JIaCTh NICTUHHOCTH BBICKA3bIBAHUS,
COJIEpKAlller0 TMEPEMEHHbBIE; pelIaTh HECIOXKHBIE JIOTHYECKUE
YpaBHEHHUS

2.7

YMeHHe peliath alrOpUTMHYCCKHE 3a7adyd, CBSI3aHHBIC C
aHamu3oM rpadoB (3a7aud MOCTPOCHHUS ONTUMAIBHOTO ITYyTH
MEXIy BepmuHaMH rpada, ONpeaeicHUS  KOJIMYSCTBA
pa3IMYHBIX IyTeH MEXIy BEpIIMHAMH OPHUECHTHUPOBAHHOTO
AIUKIINIECKOTO Tpada)

2.8

YMeHHEe HCHOJb30BaTh IEPEBbs IPU aHAIU3E€ U IIOCTPOCHUU
KOJIOB U JUJIs PEACTaBIEHUS apu(PMETUUECKUX BBIPAXKEHUM, IpU
pEelIeHNH 3a71a4 TOMCKA U COPTUPOBKH; YMEHUE CTPOUTH IE€PEBO
UIPbl [0  33JaHHOMY  ajlroOpuTMy; pa3padarblBaTh U
00OCHOBBIBaTh BBIMTPBILIHYIO CTPATETUIO UT'PBI

2.9

YMeHue aHaIM3uPOBaTh AITOPUTMBI C UCTIOJIb30BAHUEM TaOIHI]
TPACCUPOBKH; OMNpENeNaTh 0e3 HCIOJIb30BaHUS KOMIIbIOTEpa
pE3yIbTaThl BBIIOJIHEHUS HECIIOKHBIX TPOTPaMM, BKIIFOYAKOIIAX
LHKJIbI, BETBJICHUS U HOANPOTPAMMBI, ITPU 33JaHHBIX UCXOJIHBIX
JTAHHBIX

2.10

YMeHue onpenensarb CI0KHOCTh U3ydaeMbIX B Kypce 0a30BbIX
aJITOPUTMOB (CYMMHUPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA
MaccuBa, NepeOOpHbIE AITOPUTMbI, JBOWYHBIM TOUCK) U
IPUBOJIUTH TPUMEPBl  HECKOJIBKMX  QITOPUTMOB  pPa3HOMU
CJIOKHOCTH ISl PELIEHUST OTHOM 3aa4u

2.11

BnageHnue  yHuUBEpCalbHBIM  SI3bIKOM  IIPOrpaMMHPOBAHUS
Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#),
OpEJCTaBICHUAMU O 0a30BBIX TUIAX JaHHBIX U CTPYKTypax
JAHHBIX; YMEHHE MCIOJIb30BaTh OCHOBHBIE YIPABISIOIINE
KOHCTPYKIMHU; YMEHHUE OCYIIECTBIISTh aHAIU3 MPEIJI0KEHHON
IPOTrPaMMBIL: ONPEACATh Pe3yiabTaThl PadOTHI IPOrPAMMBI MIPU
3aJJaHHBIX HWCXOIHBIX JAHHBIX, OMNPEACNATh, MPH KaKUX
UCXOJHBIX  JAHHBIX BO3MOXKHO MOJY4YEHHUE  YKa3aHHBIX
pe3yibTaTOB; BBISABIATH JAHHBIE, KOTOPbIE MOTYT MPUBECTH K
omnOke B paboTe mporpamMmsl; (OPMYIUPOBATh MPEAJIOKEHUS
10 YJIYYLIEHUIO TPOrPaMMHOTr0 KoAa

2.12

YMeHue peaau30oBbIBaTh HAa BHIOPAHHOM JIsI M3YUYEHUS SI3bIKE
nporpammupoBanus Beicokoro ypoBHs (ITackane, Python, Java,
C++, C#) TunoBble aqropuTMbl 0OpaOOTKH YHCEJ, YHUCIOBBIX
MOCJIEIOBATEILHOCTE M MAacCHUBOB: NPEJCTABIICHUE YKCIIa B
BUJe Habopa TPOCTBIX  COMHOXHUTENEH;  HaxOXIACHHE
MaKCUMaJIbHONW (MHUHUMAIBHOW) MUQPPHl HATYPAIBHOTO YHCIIA,




3aMCAaHHOTO B  CHUCTEME CUMCIEHHUS C  OCHOBAHHUEM,
HEIPEBBIIIAIOIINM 10; BBIYKCIICHUE 000011I€eHHBIX
XapakTepUCTUK  BJEMEHTOB  MacChBa WM YHUCIOBOU
MOCJIEAOBATEILHOCTH  (CyMMBI,  TMPOU3BEJAEHUS  CPEIHETO
apu(PMETUIECKOTO,  MHUHHUMAQJIBHOTO W MaKCHMAaJLHOTO
AJIEMEHTOB, KOJMYECTBA  DBJEMEHTOB,  YJIOBJIECTBOPSIOUIUX
3aIAHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MAaCCUBA; YMEHUE
UCIIOJB30BaTh B MpOrpaMMax JaHHBIE Pa3IMYHbIX THUIIOB C
y4e€TOM OTpPaHUYCHHMI Ha JMAMa30H WX BO3MOXKHBIX 3HAUYCHMHI,
OPUMEHSTh TIPU PEIICHUH 3a7ad CTPYKTYPhI JaHHBIX (CIHCKH,
CJIOBApH, CTEKU, OUEPE/IH, ICPEBbs); IPUMEHSITh CTAaHAAPTHBIE U
COOCTBEHHbIE TMOJIMPOrpaMMbl  UiE  0OpaOOTKM  YHUCIOBBIX
JAHHBIX M CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MpHU pa3pabOTKe
nporpaMm OUOIMOTEKH TMOIIPOrpaMM; YMEHHE HCIOJIb30BaTh
CpeACTBa OTJIAJIKU MIPOTPaMM B Cpejie IPOrpaMMUPOBAHHUS

2.13

YMeHHne HCHoJb30BaTh AJIEKTPOHHBIE TAONMIIBI IS aHAW3a,
npeacTaBieHusT W O0O0pabOTKH JaHHBIX (BKJIIOYasi BBIOOP
ONTUMAJIBHOTO pelIeHus, TOAOOD JIMHUY TPEH A, pEIICHUE 3a/1a4
MPOTHO3UPOBAHMS);  yMEHUE  HUCIIOJb30BaTh  TaOJIMYHbIE
(pensiMoHHBIC) Oa3bl TAHHBIX U CIIPABOYHBIE CUCTEMBbI

2.14

Ymenue OpraHu30BbIBATH  JINYHOE  WH(OpPMAIMOHHOE
MPOCTPAHCTBO €  HCHOJIb30BAHHEM  Pa3JIMYHBIX  CPEJICTB
U(POBBIX TEXHOJIOTHI; TOHUMaHUE BO3MOKHOCTEH ITU(POBBIX
CEPBHUCOB roCyJapCTBEHHBIX YCIIYT, U (HPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB

[lepeueHb 2IEMEHTOB cOJIepkKaHus, MpoBepsseMbIx Ha EI'D
o UHPOpPMATUKE

Kon [IpoBepsieMblid DIEMEHT COAEPHKAHUSA

1 [Mudposas rpaMOTHOCTH

1.1 OCHOBHBIC TEHACHIIMU PAa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapayutiennbHblE  BBIYMCICHUS.  MHOTONPOLECCOPHBIE  CHUCTEMBI.
PacnpeneneHHble BRIUUCIUTEIBHBIE CUCTEMBI U 00pa0OTKa OOJIBIINX
JAHHBIX

1.2 [IpyHIMIIBI TOCTPOEHHUS U alllapaTHbIe KOMIIOHEHTHI KOMITBIOTEPHBIX
cerer. CereBble mpoTOKOJbl. CeTp MHTEpHET. Anpecanust B CETH
Nurtepuer. Ilporokonsl cteka TCP/IP. Cuctema JOMEHHBIX HMEH.
Paznenenue IP-cetu Ha mojceTy ¢ MOMOLIBIO MAaCOK I10JIceTe!

1.3 @aitnoBast cucrtema. llonck B aiinoBoit cucreme. [IpuHUHMIIBI

pa3MelieHdss 1 UMEHOBaHus (ailJioB B JOJTOBPEMEHHOW MaMSITH.




[[Ta6oHbI AJ1s1 onMcaHus rpynn Gaitsion

1.4

CKOpOCTB nepcaadn AJaHHBIX. 3aBUCHUMOCTD BpEMCHHU IEpcaadn OT
I/IH(I)OpMaI_II/IOHHOI“O o0beMa JaHHBIX U XapaKTCPUCTHK KaHalla CBA3U

1.5

udposanne naHHbIX. CUMMETPUYHBIE 1 HECUMMETPUYHBIE MIU(PHI.
Mudpper mpocroit 3amensl. ludgp Lesaps. [udp Buxenepa.
Anroputm mudpoBanusi RSA

1.6

Konwr, mo3Bosstomue oOOHAapy>KUBaTh W HWCIPABIATh OIIUOKH,
BO3HUKAIOIIME TpH TMepenaye AaHHbIX. PacctosHue XsMMUHTA.
Komupoanue ¢ nopropenrem 0uroB. Koasl X3MMmuHra

Teopernyeckre OCHOBBI HUHPOPMATHUKH

JIBonuHoe KoauMpoBaHuE. PaBHOMEpHBIE MU HEPABHOMEPHBIE KOJIBI.
JexoaupoBanue COOOIIECHHM, 3alMCaHHBIX c TTOMOIIIBIO
HEpaBHOMEPHBIX KOMOB. YcioBue Pano. [loctpoenne omaHO3HAYHO
JIEKOJIMPYEMBIX KOJOB C IOMOIIBIO IEpEBa

2.2

Teopernyeckue MOAXOABI K OIEHKE KOJUYECTBA HH(POPMAIIUU.
Enununel  u3mepenust konumyectBa uHGopManuu. AJdaBUTHBINA
MOAXO0J K OLIEHKE KoJudecTBa MH(OpManuu. 3aKOH aJTUTUBHOCTH
unpopmaruu. Popmyna Xapmm. HMubopmarnus u BepoSTHOCTS.
®opmyna [lleHHOHA

2.3

Cuctemsl cunciienus. PazpepHyTas 3alUcCh 1EJIBbIX U JPOOHBIX YHCEI B
MO3UIIMOHHOM cucTteMe cuMciaeHus. CBOMCTBA MO3UIIMOHHON 3aIlllCHU
qyyucia: KOJUYECTBO IM(p B 3alMCH, MPU3HAK JICIMMOCTH YHCa Ha
OCHOBAHHUE CUCTEMbI CUHUCIICHUA. AJTOPUTM TE€pPEBOJIa MEJI0T0 Yucia
13 P-UYHOM CUCTEMBI CUMCIICHUS B IECATUUHYIO. AJITOPUTM TIepeBoaa
KOHEeYHOW P-uuHO#l npoOu B JeCATHYHYIO. AJNTOPUTM TIEpeBOjIa
[IEJIOTO YHUCJIa W3 JECATUYHOM CHUCTEMbI CUMCICHUA B P-nuHytO.
[lepeBoi KOHEYHOM necATUYHOM ApoOu B P-uunyto. J[BouuHas,
BOCBMEpHUYHAS M IMIECTHAAUATEPUYHAST CUCTEMBbl CUWCIICHUS, CBS3b
MEXy HUMU. ApudMETUYECKHUE ONIepaIliU B MO3UITMOHHBIX CUCTEMAaX
CUMCJICHUS

2.4

TpouuyHass ypaBHOBEUICHHAass CHUCTE€Ma CYHUCIECHUA. JBOMYHO-
JIECSITUYHAS] CUCTEMA CUMCIICHUS

2.5

KomupoBanne  texctoB. KomupoBka  ASCII.  OnnobGaiiTHbIC
koaupoBku. Ctangapt UNICODE. Koauposka UTF-8. Onpenenenue
nH(pOpMaTMOHHOT0 00beMa TEKCTOBBIX COOOIIICHMIA

2.6

KomupoBanue uzobpaxkenuid. OlueHka WHOOPMAIMOHHOTO O0BbeMa
rpaduueckux JaHHBIX TNpPU 33JaHHBIX pa3pelieHud U TIyOuHe
KOAMpOBaHUs 11BeTa. L[BeToBbIE MOMIEIH.

Komuposanue 3Byka. Onienka HHGOPMAIIMOHHOTO 00BheMa 3BYKOBBIX




JaHHBIX IIpU 3aJaHHBIX YaCTOTC AJUCKPCTHU3AIUKM W PaspAaHOCTH
KOOUPOBAHUA

2.7

Anrebpa gnoruku. IloHsThe BbIcKa3biBaHMs. BbicKa3bplBaTeIbHbIE
dbopmel (mpeaukaThl). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.
Jlormueckue omnepanuu. Tabmunpel UCTHMHHOCTH. Jloruueckue
BbIpaxkeHus. Jlormueckue ToxnaectBa. Jlormyeckue omnepanuu U
oIepalyy HaJl MHOXKECTBAMH.

3akoHbl anreOppl  JIOTMKH. OKBHBAJICHTHBIE NPeoOpa3zoBaHUs
JOTHYECKHX BbIpakeHUH. Jlormueckue ypaBHEHHS U CHUCTEMBI
YPaBHEHUM.

Jlormdeckne QYHKIUH. 3aBUCHMOCTh KOJHMYECTBA BO3MOXKHBIX
JOTHYECKUX (QYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonmnueckue Gpopmbl TOTHUECKUX BBIPAXKESHUN

2.8

CoBepilieHHbIE  TU3BIOHKTUBHBIE KOHBIOHKTHUBHBICE HOPMAJIbHbBIC
(GbOpMBI, AITOPUTMBI UX TTOCTPOCHUS IO TaOJIUIIE UICTUHHOCTH

2.9

Jlornueckue 351€eMEHTHI B cocTaBe KomIbtoTepa. Tpurrep. Cymmarop.
MHuoropa3psansiii cymmarop. I[locTpoeHune cxemM Ha JIOTMYECKHX
AJEMEHTAaX MO 3aJ[aHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aluch
JIOTUYECKOTO BBIPAXKEHUSI 110 JIOTUUECKOM cXeme

2.10

Mopnenmn u monenupoBanue. llenn monenupoBaHus. AJEKBATHOCTH
MOJIEIN MOJEIUPYyeMOMY OOBEKTYy WM mpoueccy. dopmannzanus
IPUKJIAIHBIX 337a4.

[TpencraBieHue pe3ynbTaToB MOJAEIMPOBAHUS B BUJE, YIOOHOM NSt
BOCIIPUATHUSL 4YEJIOBEKOM. ['paduueckoe mMpeacTaBieHUE IJaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

2.11

[IpencraBienrie  LEIbIX  YUCEN B MaMATH  KOMIIBIOTEpA.
OrpaHu4eHHOCTh AMAana3oHa YWCeNl MPU OTPAHUYECHHHM KOJIMYECTBA
pa3psanoB. IlepenosiHeHne pa3psaHOM CEeTKU. be33HakoBble W
3HAKOBBIC JJaHHBIC. 3HAKOBLINA OUT. JIBOMYHEIN JOTOJTHUTSIBHBIN KOJI
OTPULIATENIHLHBIX YUCET.

[TobutoBblie ornueckue onepaunu. Jlornueckuii, apupMeTuyecKuii u
uukinyeckuid  casuru. [ludpoBanue ¢ mDOMOILIBIO MOOUTOBOM
onepaunu "uckirovaroniee MJIA"

2.12

[IpencraBieHne BEMIECTBEHHBIX YHCENI B TNaMATH KOMIIBIOTEPA.
3Havam@ass dYacTh M HOOpSAOK 4yucna. Jluama3oH 3Ha4YeHUi
BEIIIECTBEHHBIX uncell. [IpoOaeMbl XpaHeHHs] BEIIECTBEHHBIX YMCEN,
CBSI3AHHBIE C OTrPAHMYEHUEM KOJIMYECTBA pa3psaoB. BrimosiHeHue
oriepaluii ¢ BEIIECTBEHHBIMU YHCJIAMH, HAKOILJIEHUE ONIMOOK MpH
BBIUHCIICHUAX

2.13

I'padbl. OcHoBHble monsTHSA. Bunel rpados. Omnucanue rpadoB ¢
MOMOILBIO  MaTpUIl CMEXKHOCTH, BECOBBIX MAaTpHUll, CIHCKOB




CMEXHOCTH. PenieHue aaropuTMUYeCKHX 3a1ad, CBS3aHHBIX C
aHain3oM rpadoB (IOCTPOEHUE ONTHUMAIBHOTO IYTH MEXIY
BepIIMHAMU Tpada, ONpeAeNeHNe KOIMYECTBA PA3IUYHBIX ITyTeHl
MEX/1y BEepIIMHAMHU OPHUEHTHPOBAHHOTO aIlMKINYECKOro rpada)

2.14

HepeBwsi. bunapnoe nepeBo. [lepeBbs moucka. CrocoObl 00xoma
nepesa. [IpeacraBnenue apupMeTHIECKUX BRIPRXKEHHM B BUIE AepeBa.
Hcnonb3zoBanue rpagoB M JAEpeBbEB IMPHU OMHCAHUM OOBEKTOB U
MPOLIECCOB OKPYKAIOIIET0 MUpPa

2.15

JluckpeTHble Wrpbl JBYX WIPOKOB C TOJHOW HHQPOpMaIUEH.
[TocTpoenue aepeBa nepedbopa BApUaHTOB, ONMMCAHUE CTPATETHH UTPbHI
B TaOMU4HOW (opMe. BBIMIPHINIHBIE W MPOUTPHIIIHBIE MO3UIIUU.
BoIurpeliiHbie cTpaTeruu

2.16

CpencTBa MCKYCCTBEHHOTO HHTEIUIeKTa. MaeHTudUKaus U MOUCK
M300paKeHM, pacro3HaBaHue Jull. Vcnonb3oBaHMEe METOIOB
VCKYCCTBEHHOI'O VHTEJUIEKTa B oOy4Jaromnmx CHUCTEMAX.
Hcnonb30BaHHE  METOAOB  MCKYCCTBEHHOI'O  HMHTEJUIEKTAa B
pobortotexnuke. MHTepHet Bemei. HeliponHbie cetn

AJTOPUTMBI U IPOTPAMMUPOBAHUE

QopMmaim3anys NOHATHS anroputMa. MammnHa TeOpUHTa Kak
YHUBEpPCAIbHAS MOJENb BEIYMCICHUN

3.2

OneHka CJIOXHOCTH BbIYMCICHUNA. Bpemsi pabotel u o0bem
HCMOJIB3YEMOW MaMATH, MX 3aBUCHUMOCTb OT pa3Mepa HCXOIHBIX
naHHbiX. OIlleHKa AaCMMNOTOTHYECKOM CIIOKHOCTH  aJITOPUTMOB.
AJITOPUTMBI MOJTUHOMUAIILHOU CII0KHOCTH. [lepeOopHbIe aIrOPUTMBI.
[Tpumepsl pa3IMYHBIX aITOPUTMOB PEIICHUS OJHOM 3a4a4yu, KOTOPbIE
MMEIOT Pa3JIMYHYIO CJI0KHOCTh

3.3

OnpeneneHue BO3MOXKHBIX — Pe3ylbTaTOB pabOThl  MPOCTEHUILINX
QITOPUTMOB  YIIPABJICHUS HCIOJIHUTENSIMU UM  BBIYMCIUTEIbHBIX
anroputMoB. OrmnpeneneHrue WUCXOAHBIX JIaHHBIX, MpPU KOTOPBIX
QITOPUTM MOXET 1aTh TPEOyeMbId pe3yabTarT

3.4

AnroputMbl  00paOOTKM HaTypalbHBIX YHCEJ, 3allMCaHHBIX B
MNO3UIMOHHBIX CHUCTEMAaxX CUUCICHMS: pa3OMeHHe 3amucH Yuciia Ha
OTIEIbHbIE LU(PBI, HAXOXKICHHE CYMMbl M Mpou3BeleHus uudp,
HAXO0XKJEHUE MAaKCUMaJIbHON (MUHUMAJIBHOMN) HU(PBHIL.

[IpeacraBnenne uyucia B BUJE HA0Opa MPOCTHIX COMHOMKHUTEIEH.
AJTOPUTM OBICTPOTO BO3BEJAEHUS B CTENEHb. [loMCK MpOCThIX Yuncen B
3aJIaHHOM JIMana3oHe ¢ MOMOIIBI0 aropuTMa "pemiero Iparochena”

3.5

MHoropa3psaHbie 1e/Ible Yucia, 3aJ1a4d JUIMHHON apudMeTHKU

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tuns




JAaHHBIX: IIETIOYNCIICHHBIE, BEIIICCTBEHHBIE, CHMBOJIbHBIE, TOTHYECKHE.
BerBnenus. Crnoxxknbie ycnoBusi. Lukibr ¢ ycinoBuem. [luxmsl mo
IIEPEMEHHOM.

OOpaboTKa JaHHBIX, XpaHAMMXCA B (ainax. TeKCTOBbIC W TBOMUYHEIC
daiiner. DaiinoBeie IepeMeHHbIC ((ailyIoBBIC yKa3zaTenu). UTeHue u3
¢aitna. 3anuce B aii.

Pazbuenne 3amaum Ha moxzamadu. [logmporpammbr (Tpomemypbl U
¢bynkmun). Vcnonp3oBaHWe CTaHAApTHOW OWMONHMOTEKH  sI3bIKA
IPOrpaMMHUPOBAHUS

3.7

Pekypcusi. PekypcuBHble mporeaypsl U QyHkuuu. Vcmonp3oBaHue
CTEKa JUI1 OPTaHU3ALMHU PEKYPCUBHBIX BBI30BOB

3.8

UucneHnnsle MeTonbl. TOYHOE M NPUONMKEHHOE pPEIICHUs 3alayM.
YucieHHoe pelleHre ypaBHEHHMH ¢ MOMOIIbI0 MoJ00pa mapamerpa.
YucneHHble METOABI PEIICHUS YpaBHEHHI: MeToa mepedopa, METoA
MOJIOBUHHOTO JieneHus1. [IpubnmxeHHoe BBIYUCIIEHUE JJIMH KPUBBIX.
Boeruncnenne mionianei puryp ¢ MOMOILBIO YHMCICHHBIX METOJIOB
(MeTon TpsIMOYTOJBHUKOB, MeToh Tpaneuui). Ilonck makcumyma
(MuHMMYMa) (QYHKLIAHM OJTHOM MEPEMEHHON METOJAOM MOJOBHHHOIO
JEJICHUS

3.9

OOpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHBIE (YHKIIMH S3bIKA
IPOTrPAMMHUPOBAHMUS JJTIT 00paOOTKH CHMBOJBHBIX CTPOK. ANTOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: TMOJICUET KOJMYECTBA TMOSBICHUN
CUMBOJIa B CTpPOKE, pa3OMeHHe CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIAM, TIOMCK TIOJACTPOKH BHYTPH JAaHHOW CTPOKH, 3aMeHa
HaWJIEHHOM MOJCTPOKM Ha APYTYIO0 CTpOKY. ['eHepalusi Bcex CIIOB B
HEKOTOpOM aji(haBHUTE, YOBICTBOPSIONINX 3aIaHHBIM OTPAaHUYCHUSIM.
[IpeoOpa3zoBanue yuciIa B CHMBOJIBHYIO CTPOKY M OOPAaTHO

3.10

MaccuBbl 1 MOCIeI0BaTEILHOCTH YKCel. Beruncienne 0000IeHHbIX
XapaKTePUCTUK 3JIEMEHTOB MaccHBa W YU CJIOBOM
MOCJICIOBATEILHOCTH (CymMMBI, MIPOU3BEICHUS, CpeJHETO
apu(METHIECKOI0, MHUHUMAJIBHOTO M MaKCHMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJICTBOPSIONINX 3aJIAHHOMY YCIIOBHIO).
JIMHENHbIA TIOMCK 3aJlaHHOTO0 3HAYEHUS B MAacCHUBE. AJTOPUTMBI
paboThl C DJJIEMEHTAaMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEPHOro MaccuBa. I[IpocTeie MeTOmdbI
COPTHPOBKH (METOJl TYy3bIpbKa, METOJ BBIOOpa, COPTUPOBKA
BcTaBkamu). CopTupoBKa ciausiHueM. bricTpas cOpTUpOBKa MaccuBa
(amroput™  QuickSort). /IBom4HBI TOWCK B OTCOPTHUPOBAHHOM
MaccHuBe

3.11

JIBymepHble  MaccuBbl  (MaTpuilbl).  AJNTOPUTMBI  00pabOTKU
JIBYMEPHBIX MAaCCUBOB: 3aMOJIHEHHE JBYMEPHOI'O YHCIOBOTO MAacCUBa
M0 3aJaHHBIM TpaBUJIaM, MOUCK JJIEMEHTa B JIByMEPHOM MAacCHUBE,




BBIYHMCIICHHE MakcMMyMa (MUHHMyMa) W CYMMBI 3JIEMEHTOB
JIBYMEPHOTO MAaCCHBA, EPECTAHOBKA CTPOK M CTOJIOLIOB ABYMEPHOIO
MaccuBa

3.12

CrnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpaKEHHUS). XIII-TA0IHIIbI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIIOBApPS JJIS 33JJAHHOTO TEKCTa

3.13

Crexu. AHaIU3 TPaBUIIBHOCTH CKOOOYHOTO BhIpakeHus1. Berancienue
apu(PpMETUYECKOTO BBIPAKEHMUSI, 3aITMCAHHOTO B MOCT(HUKCHOU PopMe.
Ouepenu. Hcnonb3oBaHue ouepenud JUisi BPEMEHHOIO XpaHEHHS
JTAHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHre MHHHUMAaIBHOTO OCTOBHOTO
JiepeBa  B3BEIICHHOTO CBSI3HOTO HEOPUEHTHUPOBAHHOTO rpada.
KonuuectBo Pa3IUYHBIX nyTeu MEXIY BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIIMKINYECKOTo rpada. Aaroputm JelkcTpbl

3.15

HepeBpda. Peanuzamus gepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHble (OuHapHbIie) nepeBbs. [locTpoenue aepeBa A 3alaHHOTO
apu(METUYECKOTO BBIPAKECHUS. PeKypCHBHBIE alropuTMbl 00X0Ja
nepea. Mcnone3oBanue cTeka U ouepenu Juisi 00Xo/a aepeBa

3.16

JlunaMuyeckoe MNporpaMMHUpPOBAHUE KaK METOJ pEIICHUs 3aJady ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJaud, PEUIacMbIe C
NOMOILBIO  JAMHAMUYECKOTO  MPOTrPaMMHUPOBAHMS:  BBIYHMCIICHHE
PEKYPCUBHBIX (DYHKIHI, MOACYET KOJIMYECTBA BAPUAHTOB, 3aJa4d
ONTHUMH3ALUU

3.17

[lonarue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrPAMMHUPOBAHUM.
OO0bekTsl M Kiacchl. CBoiicTBA U MeTOAbI 00BEKTOB. OOBEKTHO-
OpUEHTUpOBaHHBIM aHanu3. Pa3zpaboTka mnporpaMm Ha OCHOBE
O00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1a. Nukancynsus,
HacJeI0BaHKE, MOTUMOP(HU3M

NudopmanimoHHbIe TEXHOJIOTHH

Anamu3  pgagHelX. OCHOBHBIE — 3aJayd  a”HajnW3a  JTaHHBIX:
MPOTHO3UPOBAHUE,  KiacCU(UKAIMs,  KIacTepu3alus,  aHaju3
oTkJoHeHuH. [TocnenoBaTeIbHOCTh PEIICHUS 3a/1a4 aHAIN3a TaHHBIX:
cOOp TMEepBUYHBIX JaHHBIX, OYMCTKA M OIEHKA KadyecTBa JaHHBIX,
BBIOOp M (WJIM) TOCTPOEHUE MOJENU, NpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allisl TaHHBIX, HHTEpIpeTaIus pe3ynbTaToB. [IporpamMMHubie
cpeactBa U MHTepHET-cepBUCHI Jisi 00paOOTKM W MPEICTABICHUS
JNaHHbIX. bonbiue nanHbpie. MammHHOe o0Oy4YeHue

4.2

AHanu3 JaHHBIX C MOMONIBIO AJIEKTPOHHBIX TaOnull. Beruucienue
CYMMBI, CpEIHEro apu(pMeTuiecKoro, HauOoIbIIEr0 (HAMMEHBIIETO)
3HAYEHUA Juana3oHa. Beruucienne kodppuuuenta Koppensiuuu AByX
psanoB naHHbIX. [locTpoeHue CTONIOUATHIX, JIMHEHMYAThIX U KPYTOBbBIX




muarpamm. [Toctpoenue rpaduxos dpynkuuii. [Tondop nuHMM TpeHa,
pelieHue 3ajad nporHo3upoBaHusi. PelieHue 3aay ONTUMU3AIUU C
MTOMOIIBIO 3JIEKTPOHHBIX TAOJIHI]

4.3

Juckperuzanus npu MaTEeMaTUYECKOM MOJICIMPOBaHUU
HEIPEPHIBHBIX MPOIIECCOB. MonenupoBaHue JIBUKEHUS.
MonenupoBaHue OMOJIOTHYECKUX CUCTeM. MaTeMaTudecKrue MOJIEH B
PKOHOMHKE. BbluucCHIHTENbHbIE HKCIEPUMEHTHI C  MOJIEISIMHU.
O6paboTka pe3ylabTATOB AKCIHEPUMEHTA. MeTol HaMMEHBIINX
kBaapaToB. OIeHKA YHCIOBBIX MTApaMETPOB MOACIUPYEMBIX OOBEKTOB
M 1mporeccoB. BoccTaHOBIIEHME 3aBUCHMOCTEW TIO pe3yJibTaTaMm
HKCIEPUMEHTA

4.4

BepositHocTtHbie Mozaenu. Mertoasl Monte-Kapno. MMmuTtannonHoe
MoienrpoBanre. CHCTEMBI MAaCCOBOTO OOCITYKUBaHHUS

4.5

Tabnuunbie (pensaimonHbie) 6a3bl TaHHBIX. TabnuIa - pecTaBlICHHE
CBEJCHUI 00 OJHOTHUITHBIX 00BbekTaX. Iloie, 3ammchk. Kimrou TaOmuIb!.
PaboTa ¢ roToBoi 0a30l JaHHBIX. 3alloJIHEHKWE 0a3bl MaHHBIX. [louck,
COPTHPOBKA U (GUIbTpAlUs JAaHHBIX. 3aMpOChl Ha BHIOOPKY JIaHHBIX.
3arnpockl ¢ mapameTpaMu. BeruuciisgemMble 1oJs B 3ampocax.
MHorotabnuunbie 0a3bl JaHHBIX. THIBI CBS3€M MEXAY TaOIUIIAMH.
Buemnnii  kmrou.  LlemocTtHOoCcTh  0a3bl  JaHHBIX. 3ampochl K
MHOT'OTa0IMYHBEIM 0a3aM JaHHBIX

4.6

TekcroBbiit poreccop. CpeacTBa MOKUCKa U aBTO3aMEHBI B TEKCTOBOM
npoiieccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH,
ornamicHue. IlpaBuia TUTHPOBAaHUS HMCTOYHUKOB M OQOPMIICHUS
oubmorpaduuecKuX CChUIOK

TemaTHuyeckoe NJIAHUPOBAHUE

10 kaace
KoanuectBo yacos DJIeKTPOHHbIE
Ne = HammenoBanme
(uudgposrbie)
n/  pasiesoB H TeM Bcer  KoHTpoubH IMpakTHueck
o0pa3oBaTte/ibHbIE
n NpOrpamMMel 0 bie padoThI ue padoThl
pecypchbl
Pa3pea 1. ludgpoBasi rpaMOTHOCTH
DIIEKTPOHHBIN
Komnerorep - o0Opa3zoBaTebH
YHUBEPCATHLHOE 19171 pecypce
11 YCTPOUCTBO 6 «JlomarmHue
00paboTku 3a/1aHMUSL.
AaHHBIX Cpennee oOree
oOpa3oBaHue.




Nudopmarukay,
10-11 KJIacc,
AO
N3parenscTBO
«IIpocsenienue
»;

1.2

13

IIporpammHuoe
obecrieyeHne

Komnberorepubie
CeTH

Hudposoii kypc
«udopmarukar
10 knacc,
OI'AOY 110
«AxkaneMus
MunnpocsenieHn
s Poccuny;

Hudposoit kypc
«Mapopmatrka
10 kmacc,
OI'AOY AIIO
«AxkanemMus
MuHIpocBenieHu
st Poccuny;

14

Wudopmannonna
s1 0€30I1aCHOCTD

Hroro no pasneny

Pa3pea 2. Teopernueckn

24

€ OCHOBBI MHPOPMATHKH

Hudposoii kypc
«udopmarnkar»
10 kacc,
OI'AOY AI10
«AxkanemMust
MuHnpocBenieHn
s Poccuny;

2.1

2.2

[IpencraBnenue
nH(popmMaluu B
KOMIIbIOTEpE

OcHOBBI aJIre0pbI
JIOTHKH

19

14

[Mudposoii kypc
«udopmatrka
10 kacc,
OI'AOY IO
«Axkanemust
MuHIpocBenieHu
s Poccuny;

Hudposoit kypc
«ndopmarukar
10 kmacc,
OI'AOY AI1O




«AxkaneMus
MuHnpocsenieHun
s Poccuny;

2.3

Komnerorepnas
apupmeTnKa

Uroro no pazneny

40

Hudposoii kypc
«udopmarnkar»
10 knacc,
OI'AOY 110
«AxkaneMus
MuHIpocBenieHu
s Poccuny;

Pa3nea 3. Anropurmsbl u

3.1

Bseneunue B
MPOrpaMMHUPOBaH
ue

NporpaMMHpOBaHHe

16

0.5

Hudposoii kypc
«udopmarnkar»
10 kacc,
OI'AOY 110
«Axkanemus
MuHIpocBenieHun
s Poccuny;

3.2

BcnomorarenbHbI
€ AJITOPUTMBI

Hudposoit kypc
«MHpopmatrka
10 kmacc,
OI'AOY JI10
«Akanemus
MuHnpocBeneHn
st Poccumy;

3.3

3.4

YucieHHbie
METO/IEI

ANropuT™MbI
00paboTku
CHUMBOJIbHBIX
JAHHBIX

[Mudposoii kypc
«udopmartrka
10 kacc,
OI'AOY AIIO
«AxkanemMust
MuHnpocBenieHu
s Poccuny;

Hudposoii kypc
«ndopmarukar
10 kiacc,
dI'AOY AI1O
«AxageMust




MuHnpocBeleHu

s Poccum»;
Hudporoii kypc
«udopmaTuxa
A 10 xnacc,
JITOPUTMBI
3.5 00paboTku 10 3.5 OI'AOY AIIO
MacCHUBOB «AxkaneMus
MuHnpocseneHu
st Poccuny;
Hroro no pazneny 44
Pasznea 4. UnopManmoHHbIe TEXHOJIOTUH
Hudposoii kypc
«udopmaTuxa
O6paboTka 10 wace,
4.1 TEKCTOBBIX 6 25 OT'AOY IO
JTOKYMEHTOB «AxkaneMust
MuHIpocBenieHun
st Poccuny;
Hudposoit kypc
«udopmarnkar»
10 kiacc,
4.2 AHanu3 JaHHBIX 8 3 OI'AOY Ao
«AkanemMus
MuHnpocBenieHn
s Poccuny;
Hroro no paszneny 14
PesepBHOE Bpems 14
OBILEE
KOJIMYECTBO
YACOB IIO 136 0 215
I[TPOT'PAMME
11 xnacc
HanmenoBan KounuecTBo 4acos JJIeKTPOHHbIE
He pa3aejioB )41 OBbIC
Ne ni/m pasi KoHTpoJIbH IpakTuyeck (1rpp )
H TeM Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTsbl
NPOrpaMMblI pecypcsl

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH




Wndopmarus
u

11 UH(POPMALIMOH 10 2.5
HBIC
HPOLIECCHI

MoaenupoBan
ne

1.2

[Hudposoit kypc
«Uudopmatnka
» 11 xnacc,
OI'AOY  IIIO
«AxkaneMus

MunnpocsenieH
ust Poccuny;

[Hudposoit kypc
«Uudopmatrka
» 11 xnacc,
OI'AOY  AIIO
«AxkaneMus

MuHnpocseneH
s Poccuny;

Wroro mo pazneny 18

Paznea 2. Anroput™Mbl M IPOrpaMMHUpPOBaHue

[udposoii kypc
«MHpopmaTrka
DJIEeMEHTBI 11 xnace,

2.1 TEOPUH 6 1 OI'AOY AIIO

aNropUTMOB «Axkagemust
MuHIpocseleHu
st Poccuny;
Hudposoii kypc
«udopmatrkay

ANTOpPUTMBI U 11 xnace,

2.2 CTPYKTYpBbI 28 10 OI'AOY AIIO

JTAaHHBIX «Axkanemus
MunnpocBemeHu
s Poccumy;
[udposoii kypc

OCHOBBI «MHdpopmaTuka

00BEKTHO- 11 kmacc,

23 OPpUCHTHPOBAH 16 45 OTAOY I[HO
Horo «AxageMust
EEE;TMMHPO MuHnpocBeeHu

s Poccuny;
Hroro no paszneny 50

Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH




Komnbrotepn
o-
MaTeMaTHUYECK
oe
MOJIEJINPOBaH
ue

3.1

Hudporoii kypc
«udopmarukar
11 kiacc,
OI'AOY 110
«AxaneMus
MuHnpocsemeHu
s Poccuny;

3.2 Ba3el qaHHBIX

3.3 Beb-caiiTel

Komnerorepna

34 s rpaduka

10

14

3.5

Hudporoii kypc
«Uupopmatuxa
11 kmacc,
OI'AOY 110
«AxkaneMus
MuHnpocseneHu
st Poccuny;

Hudposoii kypc
«ndopmarukar»
11 kmacc,
OI'AOY 110
«AxageMust
MuHnpocBemeHn
s Poccumy;

[udposoii kypc
«MHpopmaTrka
11 kiacc,
Or'AOY AIIO
«AxageMust
MuHnpocselieHu
s Poccuny;

3D-
3.5 MOJIEITUPOBAH
ue

Hroro no pazneny

48

Hudposoii kypc
«udopmatrka
11 kmacc,
OI'AOY AIIO
«AxaneMust
MuHnpocBemeHu
s Poccuny;

PesepsHOe Bpemst
OBIIEE
KOJIMYECTBO

20
136

36.5




YACOB I10
I[TPOIT'PAMME




	Пояснительная записка.
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