MYHUIIUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXKJIEHHUE

“CPEJHSSA HIKOJIA Nel4

UMEHM T'EPOSI COBETCKOI'O COIO3A 3AXAPA APTEMOBHUYA COPOKHMHA
I'OPOJA EBITIATOPUU PECIIYBJIMKU KPBIM”

(MBOY “CHI Ne14 um. 3. A. Copokuna”)

yi. JlyroBas, nom 13, r. EBnatopusi, Peciyomuka Kpoim, 297420,
ten. (36569) 2-08-06, e-mail: school_evpatoriyl4@crimeaedu.ru
OKIIO 00808660 OI'PH 1149102175518 MTHH 9110086857 KIIIT 911001001

PACCMOTPEHO

Ha 3acenammu [1IMO
MH(OPMATUKU

PykoBonuress LLIMO

B. B. Jlemuyk
ITporokon Ne 1
«28» aBrycra 2025 1.

COI''TACOBAHO YTBEPXIEHO

3amecturens qupexropano YBP - Iupexrop

A.1O. Pemetnsik K. JI. Munaes

ITpoTokon neJarormaeckoro
coeta Ne 36 ot IMTpuka3 Ne 385-O or

«29» aBrycrta 2025 r. «29» aBrycra 2025 r.

PABOYAA ITPOT'PAMMA

YYEBHOTI'O IIPEAMETA «MH®OPMATHUKA»

YIJYBJIEHHBI YPOBEHBb

JUISA 10-11 KJIACCOB

2025-2026 YYEBHBIA T'OJ1

EBnartopus, 2025r.



COJEPKAHHUE:

ITosicHuTenbHAs 3amKcKa 3

Copneprxanue oOydeHusI:

10 xmacc 6

11 xnacc 9

[Iranupyembie pe3ynbTaThl OCBOSHUSI IPOTPAMMBI 12

Tematnueckoe MJIaHUPOBAHUE:

10 xmacc 18

11 xnacc 20
MNPOBEPAEMBIE HA EF? o I/lH(I)OPMATI/IKEu TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOU OBPA3OBATEIBHOU NPOI'PAMMBI CPEIHEI O 21
OBILIEI'O OBPA30BAHUA

[lepeuens anemMeHTOB coaepkanus, nposepsieMbix Ha EI'D nndopmaruke 24

Crp. 2




MOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o wuHGpoOpMaTHke (YIIyONIEHHBIH YPOBEHB) Ha YPOBHE CPEIHEro OOIIETO
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpPEOOBAHWI K pe3ylnbraTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBI CpPEeIHEro o0Imero oOpasoBaHus, mpenactaBieHHbIX B OI'OC
COO, a Taxxke (eaepanbHOl paboyell MporpaMMbl BOCIIUTAHUSL.

[Iporpamma o uHpopMaTHKE JaET MPEACTABICHHUE O IENAX, OOl cTpaTeruu o0ydeHwus,
BOCIIUTAaHUSI U Pa3BUTUS OOydaronmxcsi cpeactBamu ydeOHoro mpenmera «MHpopmatukay Ha
yIIyOJIEHHOM ~ YpOBHE,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJAepKaHue,
IpEelyCMaTpUBAEeT €ro CTPYKTYPUpPOBAaHUE MO pas3lenaM M TeMaM Kypca, OIpeleinseT
pacrpesiefieHne ero mo Kiaccam (rogaM HU3ydeHus ), AaéT MpUMEpHOE paclpesesieHne ydeOHbIX
4acoB IO  TEMaTMYeCKUM  pas3jenaM  Kypca U pPEKOMEHIyeMylo  (IIpUMEpHYIO)
MOCTIEIOBATEIbHOCTh UX M3Y4EHUS C YIETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK Y4e€OHOTO TIpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroXCsl.

[lporpamma 1o wuHQpOpMATHKE OMNpeAenseT KOJMYECTBEHHbIE M  KaueCTBEHHbBIE
XapaKTepUCTUKM Yy4eOHOro Mmarepuana s KakJIoro roja HU3ydeHHUs, B TOM uYHUCJIe Jyid
COJIEPKATeNIbHOTO HAIMOJIHEHHUS pPa3HOro BHJA KOHTPOJIS (MIPOMEXYTOYHOH aTTecTaluu
o0yJaronmxcs, BCEpOCCUUCKUX MPOBEPOUYHBIX PAOOT, TOCYAPCTBEHHONW UTOTOBOM aTTECTALIMH).
[lporpamma 1o wHQOpPMATHKE SIBISETCS OCHOBOH Ui COCTAaBJICHUS aBTOPCKUX YYEOHBIX
porpaMM U y4eOHHKOB, TOYPOUHOTO IJIAHUPOBAHUS Kypca YUHUTEIEM.

Hudopmaruka B cpeaHeM o0ImeM 00pa30BaHUU OTPaXkKaeT:

CYIHOCTh MH(MOPMATHKA KaK HAydHOH JIUCHHIUIMHBI, HW3yYalolmlel 3aKOHOMEPHOCTH
NPOTEKAaHUS W BO3MOXKHOCTHM aBTOMAaTH3allUM HHQOPMALIMOHHBIX MPOIECCOB B PAa3NUUYHBIX
cUcTeMax;

OCHOBHBIE O00JIaCTM TpUMEHEHUs HHGPOPMATHKH, MpexXJIe Bcero HHGOPMallMOHHbIE
TEXHOJIOTUH, YIIPABJICHHE U COLUATIBHYIO chepy;

MEXIMCIUTIUIMHAPHBINA XapakTep HHPOPMATUKU ¥ MH(OPMAITMOHHOHN NEeSITEIbHOCTH.

Kypc nngopmaTtikul 1711 ypoBHS CpEAHETO O0IIEro 00pa3oBaHUsl SBJSETCS 3aBEPILAIONIM
3TAIoOM HENpPepbIBHON MOATOTOBKU 00ydJaronmxcs B 001acT MHGOPMATUKU U MH(pOpMAaIl HOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTWH, ONMHpaeTcs Ha CoJepkKaHHe Kypca WH(OPMATHKH YpOBHS
OCHOBHOTO 00mIero o0pa3oBaHHS M OMNbBIT IOCTOSHHOTO TMPUMEHEHHS HWHQOPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTWM, JaéT TEOPETHYECKOEe OCMBICICHHE, WHTEpIpeTaluio u
00001IeHNE 3TOTO OMBITA.

Pesynbprarel yryOn€HHOrO ypoBHS wH3ydeHHs ydeOHoro mpenmera «MHopmaTuka»
OPUEHTHPOBAHBl HAa IMOJy4eHHE KOMIETEHTHOCTEH /s MOocHenyromend mnpodeccuonaibHOR
NeITEIFHOCTH KaK B paMKaxX JaHHOW MPEIMETHOW OO0JIaCTH, TaK M B CMEKHBIX C HEH 00macTsx.
OHHU BKITIOYAIOT B ceOs:

OBJIAJICHHE KITIOYEBBIMU TMOHATUSAMH U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass 00JacTh, PAClO3HABaHUE COOTBETCTBYIOIIMX MM IPU3HAKOB U B3aHMMOCBS3E,
CIOCOOHOCTh AEMOHCTPUPOBATh pa3InYHbIE MOAXOJbl K U3YUEHHIO SBJICHHH, XapaKTepHBIX JUIs
M3ydyaeMol MpeJMETHOM 00J1acTH;

YMEHHE peliaTh TUIIOBbIE MPAKTHYECKUE U TEOPETUUECKHE 3aJaud, XapakTepHbIE s
HCIIOJI30BAHMS METOZIOB U MHCTPYMEHTapHsl JaHHOM MpeMeTHOI 001acTu;

HaJIM4He TPCICTAaBICHUNA O ITaHHOW MpPEIMETHOW 00JacTH Kak IEJOCTHOH TEOpHu
(COBOKYITHOCTH TEOPHH1), OCHOBHBIX CBSI35X CO CMEKHBIMH 00JIaCTSIMU 3HAHUH.

B pamkax ymiyOnéHHOro  ypoBHS — M3ydeHHMs  MHGPOPMATUKUA  OOecrednBaeTcs
1L[eJIeHaNPaBJIEHHAs IOJITOTOBKA 00YyJarOUMXCsl K IPOJODKEHUI0 00pa30BaHUs B OpraHU3aIusax
npodeccruoHanbHOrOo 00pa3oBaHUs MO CHEHUATBHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C
nU(POBBIMU  TEXHOJIOTUSIMH, TaKUM KaK IIpOrpaMMHas MHXKEHepus, HHGOpMaIMOHHAS
0e30macHOCTh, WH(POPMAIMOHHBIE CHCTEMBI M TEXHOJIOTHH, MOOWJIBHBIE CHCTEMBI U CETH,
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Oosblie TaHHBIE U MAIMHHOE OOy4eHHE, TPOMBINUIEHHBI WHTEPHET BEIleH, CKYCCTBEHHBIH
UHTEJUIEKT, TEXHOJOIMH OECIpOBOAHON CBS3U, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJIOTUH,
CHCTEMBI pacIpe/ieIEHHOIO PeecTpa, TEXHOJIOTMU BUPTYaIbHOM U OMOIHEHHON peabHOCTEH.

OcHoBHas 11enb U3ydeHus yueoHoro npeamera «Mudopmatuka» Ha yrimyOnéHHOM ypOBHE
cpenHero oOmero oOpa3oBaHHsi — oOOecleueHue NalbHEHMINero pa3BUTHUS MH(OPMALlMOHHBIX
KOMIETeHIIMI O0O0yyaroIerocs, €ro TOTOBHOCTH K HM3HU B YCJIOBUSAX Pa3BUBAIOIIETOCH
uH(OPMAITMOHHOTO O0IIECTBAa U BO3PACTAIOIICH KOHKYPEHIIMU Ha PhIHKE Tpyaa. B cBsi3u ¢ 3TUM
n3ydenne nH@opmatuku B 10—11 kraccax A0MmKHO 00ECTIEUUTD:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, OCHOBAHHOTO HAa MOHMMAaHHUM POJIM UH(POPMATUKH,
UH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHUPOBAHHOCTb OCHOB JIOTMUECKOTO M aJITOPUTMHUYECKOTO MBbIIUICHUS;

cOpMHPOBAHHOCTh YMEHMH pa3nuyaTh (AKTbl M OLEHKH, CpPaBHUBAaTh OLEHOYHBIE
BBIBOJIbl, BUJIETh UX CBS3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b KPUTEPUEB C OINpEAEIEHHOU
CHCTEMOU IIEHHOCTEH, MPOBEPATH HA JJOCTOBEPHOCTh M 0000IATh WH(POPMAIIHIO;

c(opMHPOBAHHOCTH MPEACTABICHUH O BIUSHUU HH(POPMAIIMOHHBIX TEXHOJIOTUN Ha JKU3Hb
YyelloBeKa B OOIECTBE, IOHUMAHHWE COLIMAIBHOIO, SKOHOMHUYECKOTO, TOJUTUYECKOTIO,
KYJIBTYPHOTO,  IOPUIMYECKOTO,  MPHPOJHOIO,  IPrOHOMUYECKOTO,  MEIUIUHCKOTO U
(M3 OJIOTHYECKOr0 KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH, OCO3HAHHUE
OTBETCTBEHHOCTU JIIO/IeH, BOBJIEYEHHBIX B CO3[JaHME U HCIOJIb30BaHHE HH(MOPMAIIMOHHBIX
CHCTEM, paclpocTpaHeHne nHPOpMaInu;

CO3/aHHWE€ YCIOBMH U1 pa3BUTHUS HABHIKOB y4eOHOH, MPOEKTHOH, Hay4HO-
U CCIIEI0BATENILCKOM U TBOPUECKOH 1eATEeNbHOCTH, MOTHBALMU O0YJaIONMXCSl K CaMOPa3BUTHIO.

B conepkanuu ygeOHoro mpenmera «MHpOpMaTHKa» BBIACISAIOTCS YETHIPE TEMATUUYECKUX
paszena.

Pasnen «lu¢poBass rpaMOTHOCTB» ITOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JIPYTUX DIIEMEHTOB LH(PPOBOTO OKPYXKEHHs, BKIIOYAsl KOMIBIOTEPHBIE CETH, HCIIOJIB30BAHUIO
CPEICTB ONEpallMOHHOW CHCTeMbl, paboTe B ceTu VHTepHET M HCMONB30BAHUIO MHTEPHET-
CEpBUCOB, MH(POPMAIIIOHHO 6€30ITaCHOCTH.

Paznen «TeopeTruyeckne OCHOBBI MH(OPMATHKW» BKIIOYAaET B ce0sl MOHSTUWHBIN
annapaT MHGOPMATUKU, BONPOCHI KOJUPOBAHUS MHMOpMAIMU, U3MEpEeHUs MH(OpMaInoH HOTO
00bEMa JaHHBIX, OCHOBBI JIT€OPBI JIOTUKH M KOMITBIOTEPHOTO MOJICIMPOBAHMUSL.

Paznen  «AaroputMbl M NPOrpaMMHPOBaHMe)»  HallpaBJI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBILIUIEHUS, pPa3pabOTKy @IrOPUTMOB U  OLIEHKY MX CIIOXHOCTH,
dopMHpOBaHME HABBIKOB pEAIM3ALMHM IMPOTPaMM Ha S3bIKaX MPOrPAMMHUPOBAHMS BBICOKOTO
YPOBHSI.

Paznen «/HdopmanuoHHbIe TEXHOJIOTMM» IIOCBAIIEH BONpPOCAaM MPUMEHEHHUs
UH(OPMAITMOHHBIX TEXHOJIOTHM, PEANN30BaHHBIX B MPHUKIAJHBIX MPOrPAMMHBIX MPOAYKTaxX U
MHTEpHET-CepBUCaX, B TOM YHCIIE B 33/ladax aHallM3a JTAaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
9JIEKTPOHHBIX TAOMUIL JUIs pellieHUs MPUKIAAHBIX 3aa4.

B mnpuBenénHom pganee conepxanum ydeOHoro mpeamera «MHbopMaTHKa» KypCHBOM
BBIJIEJICHBI JIOTIOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00S3aTENbHYIO IPOrpaMMy OOydeHHUs,
HO MOTYT OBITh NPEIJIOKEHBI Ul W3Y4eHMs] OTAEIbHBIM MOTHBHUPOBAHHBIM U CIHOCOOHBIM
00y4aronmMCs.

VYriyOnéHHbI ypOBEHb M3ydeHUs MH(MOPMATUKA PEKOMEHIYETCS Ul TEXHOJIOTMYECKOTO
npo¢uisl, OPpUEHTUPOBAHHOTO HA HMH)KEHEPHYI0 M HHMOPMAIIMOHHYIO CQepbl JeSTEIbHOCTH.
VYrnyOnéHHbl ypoBEHb H3ydeHUs HH@POpPMATHKM 00ecrnedrBaeT: MOATOTOBKY OOyJaroImXcs,
OPUEHTHPOBAHHBIX Ha CHEIUAJIBHOCTH B 00JacTH HMHQPOPMALMOHHBIX TEXHOJOTHH U
WH)KEHEPHBIE CIIELMAIbHOCTH, YJacTHE B IPOEKTHOW M HCCIEI0BATEIIbCKOW JAEATEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHU HAINpPAaBJICHUSIMU OTpaciu MH(OPMALMOHHO -KOMMYHHUKAIIMOHHBIX
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TGXHOHOmﬁ, MMOATOTOBKY K Y4JaCTHIO B OJIMMIIMAAax MW CHA4YC EI[I/IHOI‘O TOCyAapCTBCHHOIO
9K3aMeHa 110 UH(opMaTUKe.

HOCJ'ICI[OBB.TGHBHOCTL HU3ydCHHUS TCM B IIPCACIax OAHOI0 roaa O6y‘IeHI/IH MOJKET OBITH

U3MEHEHa 10 YCMOTPEHHIO YUYUTeNs HpH TOJArOTOBKe paboduell MmporpaMMbl M MOYPOYHOTO
IIJIAHUPOBAHUSL.

OO0mee yuciIO YacoB, PEKOMEHJOBAHHBIX IS U3ydeHHUs MHpopmaTuku — 272 gaca: B 10
ki1acce — 136 yacoB (4 yaca B Henenmo), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

Hu¢pposas rpaMmoTHOCTH

TpeGoBaHMs TEXHUKN 0€30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIIbIOTEPaMU U APYTUMHU
KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUS.

[lpuHIUNBl pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cHUCTeM. ApXUTeKTypa (¢oH
Heiimana. ABTOMaTH4€eCKOE BBIIIOJIHEHHE IPOrpamMMBbl IporieccopoM. OneparuBHasi, IOCTOSHHAs
U JoiroBpeMeHHas mamate. OOMEH MaHHBIMH C TOMOLKI0 HMH. KOHTpoOJuIepsl BHEUIHUX
yctporcTB. [Ipsmoit focTyn K mamsiTu.

OcCHOBHBIE TEHJCHIIMU Ppa3BUTHUs KOMIBIOTEPHBIX TexHoinoruil. IlapannensHbie
BBIUMCIIEHHUS.  MHorompoueccopuble  cucrembl.  CynepkoMnbrioTepbl.  PacmpenenéHHble
BBIUMCIIUTEILHBIE CHCTEMBI 1 00pab0oTKa OOJBIMX JaHHBIX. MOOMIBHBIE U (PPOBHIE YCTPOUCTBA
U UX Ppoidb B KOMMYyHHUKAaUMSX. BCTpoeHHbIE KOMIBIOTEPBL. MHUKpPOKOHTPOJUIEPHI.
Pob6oTusupoBanHbIe TPOU3BOACTBA.

[lporpammHOe  oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. Bumbl
IpOorpaMMHOro obecreueHuss U UX HazHadeHue. OCOOEHHOCTH MPOrPaMMHOrO obecredeHus
MOOUIBHBIX ycTpoicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
obecrieuenne. OmnepaliMoOHHBIC CHCTEMBbI. YTHJIHMTHL. JlpaliBepsl ycTpoicTB. MHcTaumsmus u
JCUHCTAJUISAIMS IIPOTPAMMHOTO 00ECTICUCHHUSI.

daiinoBsle cucteMsbl. [IpyHIUIIBI pa3MellieHNsI 1 UMEHOBaHUS (pailJioB B IOJITOBPEMEHHOM
namstu. [1abnousl U1 onucanus rpymn (aiiaos.

[Tporpammuoe obecrieuenue. JIneH3npoBaHue NPOrpaMMHOTO 0OecTiedeHHsI U I (PPOBBIX
pecypcoB. IlponpuerapHoe u cBoOoaHOe mporpaMMHoe oOecneduenue. Kommepueckoe u
HEKOMMEpYECKOe HCII0JIb30BaHME MPOrpaMMHOro obecrieueHuss U LU(POBBIX PECypcoB.
OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas 3aKOHOAATENbCTBOM Poccuiickoit ®enepauuu 3a
HEeIMpaBOMEPHOE UCI0JIB30BAHKE TPOrPAMMHOTO 00ecriedeHUs U U (POBBIX PECYPCOB.

[IpyHIUIIBI OCTPOEHHUSI M amnmnapaTHble KOMIOHEHThl KOMIIBIOTEPHBIX cerel. CereBble
npotokoisiel. Ceth UHTEpHET. Afpecarius B cetn Uutepuer. [Iporokons creka TCP/IP. Cucrema
TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacerm ¢ momompio  Macok  mopacereit.  CereBoe
aaiMUHHUCTpUpoBaHue. [lomydyeHune OaHHBIX O CETEBBIX HacTpoikax kommbiorepa. [IpoBepka
HaJIMYUs CBA3M C y3710M ceTu. Onpenenenne MapuipyTa JBUKEHHS 1aKETOB.

Bunpr nestensHoct B cetu Mutepuer. CepBuchl Mutepnera. I'eomndopmarimonusie
CUCTeMbI. [ €0JOKalMOHHBIE CEPBUCHI PEANbHOIO BPEMEHU (Hampumep, JIOKalHUs MOOMIIbHBIX
Tele(pOHOB,  ONpEAETECHHE  3arpyKeHHOCTH  aBTOMarucrpaieil),  MHTepHEeT-TOPIroBIId,
OpoHUpOBaHUE OMIJIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE cepBHUCHl U yciayrd. CollManbHble CETH — OpraHU3alus
KOJUIEKTUBHOTO B3aMMOJAEHCTBUSA U oOMeHa JaHHbIMH. CeTeBOM ITHKET: MpaBujia NOBEAECHUS B
kubeprnpoctpancte. [lpoGremMa mOATMHHOCTH mMONMydeHHOH WHGopMauu. OTKpBITHIE
00pa3oBaTeIbHbIE PECYPCHI.

TexHOreHHbIE W SKOHOMHYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIOJb30BAHUEM
1H(QOpMaIIMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJoTHi. O01me mpobdiaeMbl 3anmThl HH(QOpMaum u
nHpopMamnoHHONW  OezomacHocTu. CpenacTtBa 3ammThl  MHGOPMAIMM B KOMITBIOTEPAX,
KOMIBIOTEPHBIX CETAX M aBTOMAaTU3MPOBAHHBIX HMH(MOPMAIIMOHHBIX cucrteMax. lIpaBoBoe
obecrieueHre nHGOPMALTMOHHON 0€30MTaCHOCTH.

[IpenoTBpamieHne HECAHKIIMOHUPOBAHHOTO JIOCTYNa K JIMYHOW KOH(UISHIIMATBHON
uH(popMaIuy, XpaHAIEHCS Ha TEPCOHATIBHOM KOMIIBIOTEpE, MOOMJIBHBIX YCTPOMCTBax.
BpenonocHoe mnporpammHoe obecrieueHue U crnocoObl OOpbObl C HUM. AHTHUBHUPYCHBIE
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nporpaMmsel. Opranu3anus JMYHOTO apxuBa nH(opmanuu. PesepsHoe konuposanue. [laponbHast
3alpTa apXUBa.

[Mudposanne nanHbix. CUMMETpUYHBIE U HecuMMeTpuuHble M bpsl. [Hndpsr npoctoit
3amensl. [1ngp Lesapsa. Hudp Brmxkenepa. Anroputm nmdposanus RSA.

TeopeTnyeckne 0cCHOBbI HH() OPMATUKH

WNudopmanus, ganasie U 3HaHUsA. MHQOpMalMOHHBIE MPOIECCHl B MPUPOJIE, TEXHUKE U
oO1iecTBe.

HenpepbiBHbIE U AMCKpETHBIE BETUYMHBI U cUTHANIBL. HeoOXO0IMMOCTh TUCKPETH3alNU
uHdopMaIuu, npegHa3HaueHHOM 7151 XpaHeHus, repeJadu i 00padoTKH B IU(POBBIX CUCTEMAX.

JlBonuHoe xoxupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHbIE KOIbl. JlekonupoBanue
COOOIIIEHU, 3allMCaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX KoAoB. YcioBue ®dano. Iloctpoenue
OJIHO3HAYHO JE€KOJUPYEMBIX KOJOB C IOMOLIBIO AepeBa. ENMHMIBEI M3MEpPEHHUs KOJIMYECTBA
uHdopMaruu. AnpaBUTHBIHN TOJX0A K OLIEHKE KOJTMYECTBA WH(POPMALIUH.

Cucrembl cumcinenus. Pa3BépHyras 3amuch LEIbIX U JIPOOHBIX YHCEN B MO3UIIMOHHOM
cucreMe cuucieHus. CBOWCTBAa NMO3MLIMOHHOM 3amUCH 4YMCIa: KOJMYECTBO IUp B 3amucH,
NPHU3HAK JETMMOCTH YHcCia Ha OCHOBAHUE CHUCTEMBbl CUMCIIEHMS. AJTOPUTM IEpeBoJia LEJI0ro
ymcia u3 P-MYHO CHCTeMbI CUMCIIEHUS B AECATUYHYIO. AJITOPUTM TNepeBoja KOHEUHON P-uuHOn
JpoOu B IECATUYHYIO. AJITOPUTM MEPEBO/IA LIEJIOTO YNCIIa U3 AECATUYHOM CHCTEMbI CUUCIICHUS B
P-uunyto. IlepeBon KOHE4UHOM necsITUYHON npob6u B P-munyro. /[BomuHasi, BocbMepuyHas U
HIeCTHAII[aTepUYHAas CUCTEMbl CUHCICHHUS, CBSI3b MEXIy HUMU. Apr(METHYECKUE Orepalu B
NO3MLMOHHBIX CHCTEMax CYHMCIEHMS. TpounuyHas ypaBHOBELIEHHAas CHCTEMA CUMCIEHUSL.
JIBonyHO-/1€CATHYHAS CUCTEMA CUHCIICH U

KomupoBanue TtekctoB. KomupoBka ASCIl. OpnoGalitHple koaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenne wuH(opManmoHHOro o00BEMa TEKCTOBBIX
COOOIIIEHU.

Koauposanue nzobpaxenuid. Ouenka nHGOpMamoHHOro o0b&éMa rpauyeckux JaHHbIX
IpH 3aJ@HHBIX pa3pellicHHH U IIIyOMHe KoaupoBaHus IBeTa. l[BeToBrle Moxenu. BekropHoe
konupoBanue. @opmatel rpadudeckux dannoB. Tpéxmepnas rpaduka. DpakranbpHas rpaduka.

KomupoBanue 3Byka. OueHka HHGPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX IPH
3aJJaHHBIX YacTOTE JUCKPETU3ALMH U Pa3psaIHOCTH KOJUPOBAHUSIL.

Anrebpa noruku. Ilonstue BbickazbiBaHUs. Bricka3piBaTenbHble (OpMBI (TpEIUKaThl).
KBaHTOpBHI CyIIeCTBOBaHMS U BCEOOIHOCTH.

Jlornueckue omepanuu. Tabmuier uctTuHHOCTH. Jlornueckue BhIpakeHUs. Jlormyeckue
TokaecTBa. JlOKa3aTeNbCTBO JIOTHYECKUX TOXKJIECTB C IOMOIIBIO TaONIWIl HMCTUHHOCTH.
Jlornueckue onepanuy 1 onepanuy HaJl MHOKECTBAMH.

3akoHbl anreOpbl JIOTUKUA. DKBUBAJIEHTHbIE MPeoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHUU.
Jlornueckue ypaBHEHHS U CUCTEMBI YPaBHEHUN.

Jlornuyeckue (QyHKIHMHM. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTMYECKUX (YHKIHH OT
KoJInyecTBa apryMmeHToB. [loHbIE cUCTEMBI IOTHYECKUX (PYHKIIUH.

Kanonuueckue ¢opmbl jornueckux BbelpakeHUU. CoBeplICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (OPMBI, AITOPUTMBI UX IIOCTPOCHHUS 110 TAOJINIIE HCTHHHOCTH.

Jlornyeckue sneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiiHbIil
cymmarop. IlocTtpoeHume cxeM Ha JOTMYECKMX JJIEMEHTaxX [0 3aJlaHHOMY JIOTUYECKOMY
BBIPAKEHHUI0. 3aIIUCh JIOTUYECKOTO BBIPAXKEHUS 10 JIOTUYECKOH CXEME.

[IpencraBiieHNE LENBIX YACEI B MTAMSITH KOMITbIOTEPA. OTPAHUYEHHOCTh AMANa30HA YU CET
IIpU OIPaHUYECHUHU KoNM4decTBa paspsnoB. llepenonnenue paspsnHoi ceTku. be3sHakoBble U
3HAKOBBIC TaHHBIEC. 3HAKOBBIN OUT. JIBOMYHBIN JOMOJIHUTEIBHBIN KO OTPUIIATEIBHBIX YHCEL.

[ToOutoBBIe normMyeckue omepanuu. Jlormdeckwii, apuMETHUUECKUH € ITUKIAYCCKUN
casuru. llndppoBanue ¢ momMoIipo MOOUTOBOH onepanun «ckiouatoniee NJIN».
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[IpencraBnenre BENIECTBEHHBIX YHCEN B IaMATH KOMIIbIOTEpa. 3Haualias 4acTb U
nopsaoK uucna. Jluama3oH 3HA4YeHMM BewlecTBEHHbIX uucen. [Ipobmembl  xpaHeHUs
BEIIICCTBEHHBIX YHCEN, CBS3aHHBIE C OTPAaHMYEHHEM KOJMYECTBA paspsnoB. BrimonHenue
oTiepaluii ¢ BeIeCTBEHHBIMU YHCIIAMH, HAKOTIJICHUE OIIMOOK IPU BBIYMCICHUSIX.

AJITOPUTMBI ¥ IPOrpaMMHIPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3ylNbTaTOB pabOThl MPOCTEHIIMX AITOPUTMOB YIIPABICHUS
UCIIOTHUTENISIMH W BBIYMCIUTENBHBIX anropuTMoB. OmpeneneHne WCXOTHBIX ITaHHBIX, NPH
KOTOPBIX ITOPUTM MOXET JAaTh TPEOYEeMBId pe3yibTarT.

Oranbl pelieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpENCTBA: TPAHCIATOD,
OTIAaT4MK, NpOQIMPOBIMK. KoMmunsmuss W WHTEpHperanus MOporpamMMm. BupryanbHbie
MAaIMHBI.

WuterpupoBanHas cpega paspaboTku. Meroapl oTnaakud nporpamm. Mcmonb3oBaHue
TpacCUpOBOUHBIX Tabmu1. OTinanouHblii BeIBOJ. [lomaroBoe BBITOMHEHHE MPOrpaMMBbl. TOYKH
octaHoBa. [[pocMoTp 3HaYeHU MEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: EIOYHUCICHHBIC,
BEIIECTBEHHBIE, CHMBOJIbHBIC, JJornyeckue. BerBienus. CnoxHbie ycnoBus. LIUKITbI ¢ yeaoBueM.
[Mukibl Mo mepeMeHHOW. B3anmo3aMeHseMocTh pa3nuuHbIX BUJOB HUKIOB. MIHBapuaHT IUKIA.
CocraBiieHuE IUKIIA C UCIIOIB30BAaHUEM 3apaHee ONpeAeIEHHOIO MHBApHUaHTa IIUKIIA.

JlokymeHTHpOBaHHE TporpamMM. Vcnonp3oBaHne KoOMMeHTapueB. [1oAroToBKa omucaHus
MPOTpaMMbl U UHCTPYKIIUU IS TTOJIb30BATENSL.

AnropuTMBl 00pabOTKM HATypalbHBIX YHCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX CHCTEMax
CUMCIICHHS: pa30MeHHe 3aluCH YWCIa Ha OTACTbHBbIE IUQPHI, HAXOXKICHHE CYMMBI |
Mpou3BeACHUS U (DP, HAXOXKICHUE MAaKCUMAIIbHON (MUHUMAIBHOM ) 1T (pBHI.

HaxoxaeHnue Bcex MpOCThIX YHCEN B 33IaHHOM Jauaria3one. [IpencraBieHue yucia B BU 1€
Habopa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BE/IECHHUS B CTETIEHb.

OO6paboTka TaHHBIX, XpaHAnmxcs B (ainax. TekcroBele U 1BonYHbIe (haiiabl. DaitnoBbie
nepeMeHHbIe (paiinoBsie ykazarenn). Urenue u3 aiina. 3amuce B (aii.

Pazbuenue 3amaun Ha momzagauu. [loamporpammel (miporieaypsl u GyHKIUK). Pexypcust.
PexypcuBHble 00bekTHl ((pakrainsl). PekypcuBHble mpouenypsl U ¢yHkiuu. Mcmnosiab3oBaHue
CTEKa JUIsl OpraHU3alliH PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHAapTHOW OuOIMOTEKH s3bIka MporpammupoBanus. [loaxmoueHue
OUOIMOTEK MOANPOrpaMM CTOPOHHHUX MPOU3BOAMTENCH. MOIYIbHBIM MPUHIHUI TTOCTPOCHUS
IPOTrpaMMm.

Yucnennble MeTonbl. ToUHOE M MPUONMKEHHOE pelleHus 3aaayd. YHcleHHbIe METObI
peleHUsl ypaBHEHHUM: MeToj repedopa, MeETOJ IOJOBUHHOTO JjeneHus. I[lpubmmkéHnoe
BBIYHCJICHHUE JUIMH KPUBBIX. BBIYMCIeHHe riom@aeil GUryp ¢ MOMOIIBIO YHCIEHHBIX METOI0B
(MeToa TMPSAMOYTOJLHUKOB, MeTO/ Tpamnenuii). [Tonck Makcumyma (MUHEUMYMa) (QYHKITUNA OJTHOU
NepPEMEHHON METO/IOM TTOJIOBUHHOTO JICTICHUSL.

O0paboTKa CHMBOJIEHBIX JTAHHBIX. BCTpOEGHHBIE (YHKIHMH S3bIKA TIPOTPAMMHPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTpPOK: TOJCUET
KOJIMYECTBA TOSIBIICHUH CHMBOJIAa B CTPOKE, pa3OMEHHE CTPOKM Ha CIIOBa MO MPOOETHHBIM
CHMBOJIaM, TMOMCK MOJCTPOKA BHYTPU JaHHOW CTPOKH, 3aMEHAa HAWJAEHHOW MOACTPOKA Ha
JIpYrylo CTpoKy. ['eHepariusi Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBICTBOPSIONMX 33JaHHBIM
orpanndeHusM. [IpeoOpasoBanue unciaa B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl U MOCIENOBATENLHOCTH uuced. Bbruncienne 000OIIEHHBIX XapaKTepUCTUK
3JIEMEHTOB MAacCHBa MJIM YHCJIOBOH IOCIIEIOBATEILHOCTH (CYMMBI, ITPOU3BEICHHS, CPEAHETO
apru(MeTHIecKoro, MUHUMAJIBHOTO M MaKCHMAaJIBHOTO JJIEMEHTOB, KOJIMYECTBA JIIEMEHTOB,
YIOBJIETBOPSIIOIIMX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIN MOKCK 3aJaHHOTO 3HAYEHHUS B MACCUBE.
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CoprupoBka ogHOMepHOro maccuBa. [IpocTeie METOABI COPTHUPOBKU (METOA IY3bIPbKa,
MeToJ| BbIOOpa, copTupoBKa BcraBkamu). CopTupoBKa ciusiHueM. boicTpasi copTupoBKa MaccuBa
(anmroput™ QuickSort). JIBOMYHBII TOKMCK B OTCOPTHPOBAHHOM MACCHBE.

JIBymepHBIE MacCUBBI (MAaTpHUIbl). AJTOPUTMBI OOPaOOTKH JIBYMEPHBIX MAaCCHBOB:
3all0JIHEHUE JBYMEPHOIO YHCJIOBOIO MAacCHBa IO 3a/JlaHHBIM IpaBUJIaM, MOMUCK 3JIEMEHTAa B
JIBYMEPHOM MacCHBE, BBIUMCIEHHE MakCUMyMa (MHHHMYyMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOIO
MaccuBa, IEPECTaHOBKA CTPOK U CTOJIOLOB ABYMEPHOTO MacCHBa.

HNudopmanmoHHbie TEXHOJIOTHH

TexcroBelii npoueccop. PenakrupoBanue u dopmatupoBanue. IIposepka opdorpadun u
rpammaruku. CpencTBa IOMCKa M aBTO3aMEHbI B TEKCTOBOM Iipoueccope. Mcmonb3oBaHue
ctuined. CTpyKTypHpOBaHHBIE TEKCTOBBIE NOKyMEHTBHI. CHOCKM, ornaBieHue. KosulekruBHas
pabora ¢ 1okymMmeHTaMu. IHCTpYMEHTHI PELleH3UPOBaHMS B TEKCTOBBIX Mporeccopax. Obnaaunble
cepBuchl. [lemoBas mepenucka. Pedepar. IlpaBuna nuTupoBaHusl UCTOYHUKOB M O(OPMIICHHUS
ouomorpadudecknx ccbutok. OdopmiteHre CucKa JINTepaTypbl. 3HAKOMCTBO ¢ KOMITBIOTEPHOM
BEPCTKOM TeKkcTa. TexHudeckue cpencrBa BBoAa Tekcra. CrenMalu3HpOBAaHHBIE CPEACTBA
pEeAaKTUPOBAHUSI MAaTEMAaTUYECKUX TEKCTOB.

Anamu3  paHHbBIX. OCHOBHBIE  33Jayd  aHalW3a  JaHHBIX: IPOTHO3MPOBAHME,
KIacCU(pUKalMs, KIacTepu3alus, aHaau3 OTKIoHeHuH. [locienoBarenbHOCTh pelieHus 3ajgay
aHaiM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA KaueCTBA JaHHBIX, BBIOOP U/HIIH
IOCTPOEHUE MOJAEIH, MpeoOdpa3oBaHUE JAHHBIX, BU3yalIM3allMs JaHHBIX, HHTEpPIpEeTalus
pe3yabpTaToB. [IporpaMMHBI€ CpECTBA U MHTEPHET-CEPBUCH I OOpaOOTKH U MPEACTABICHUS
naHHbIX. bonpime manHbie. ManmHaHOE 00yueHue. VHTeIeKTyaIbHbIN aHAIN3 JaHHBIX.

AHanmu3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOMull. BblunciieHHe CyMMBbl, CpelHEero
apudmeTnyeckoro, HauOOJbIIEro (HAMMEHBLIETO) 3HAYCHHWS Juana3oHa. Beruucienue
kod(ppuirenTa Koppensuuu IBYX psAnoB naHHBIX. [locTpoeHue cronOyaThiX, JTMHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢yHnkiuii. [Tonbop IuHUM TpeHa, peleHue 3a1a4y
IPOTHO3UPOBAHHUSL.

UucneHHoe pellleHHe ypaBHEHUW C MOMOIBI0 moadopa mapamerpa. OnTuMu3amnus Kak
NOMCK HAWIy4lllero pelleHuss B 3aJaHHBIX YcioBMsX. lleneBas QyHKUMS, OTrpaHUYEHUSL.
JlokanpHbBIe M TI00ANBHBIA MHUHUMYMBI IieJieBoi (yHKIMU. PemeHune 3aiad ONTHMHU3AIUU C
MOMOIIBIO 3JIEKTPOHHBIX TaOMIHII.

11 KJIACC

TeopeTnueckne 0cCHOBbI HH() OPMATHKH

Teopernueckue MOAXOAbl K OIIEHKE KOJIMYECTBA HH(popMauu. 3aKOH aJAUTHBHOCTH
nHpopmanuu. Gopmyna Xapriau. Madopmarus u BepostHocTs. @opmyna [llenHoHa.

Anroputmbl ckaTusi AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTUsl JaHHBIX C MOTEpAMHU. YMEHBIIEHHE ITYyOMHBI KOAMPOBAHUS I[BETA.
OcHoBHbIe uieun anroputMoB cxkatus JPEG, MP3.

CxopocTh Tiepeaud JaHHBIX. 3aBUCHMOCTh BPEMEHH Mepeadyd OT MH(GOPMAIIMOHHOTO
00bEéMa JaHHBIX M XapaKTePUCTUK KaHajla CBsA3U. [IpUUMHBI BO3HUKHOBEHMS OUIMOOK NpuU
nepenaye naHHbIX. Kozpl, mo3Bossiionme oOHapyKUBaTh U UCHPABJIATH OLMOKH, BO3HHKAIOLME
npu nepenade gaHHbIX. Paccrosnue Xammuura. KoaupoBanue c¢ moBropeHueMm OutoB. Kojbl
X3MMHHTA.

Cucrembl. KoMmMmoHeHTHI cHCTeMbl M UX B3aumoneiictBue. CuCTeMHBIH 3(hdeKT.
VYupasnenue kak nHGopMamoHHsIH mporecc. OOpaTHas CBS3b.

Mogenu u  mopenupoBanue. llenp  momenupoBaHus. COOTBETCTBUE  MOJEIHU
MOJIETUPYEMOMY OOBEKTY WJIM IPOLECCY, Lenu MoaeaupoBaHus. DopManuszanus NpuKIaJHbIX
3ajau.
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IlpencraBiieHne pe3ynbTaToB MOJAEIMPOBAHUS B BUJIE, YIOOHOM sl BOCHPUSTUS
yenoBekoM. ['padmueckoe mpeacTaBiIeHUE TaHHBIX (CXeMbl, TaOIUIIbI, TPadUKH ).

I'padbr. OcHoBHBIE TOHATHS. Buasl rpadoB. Omnmcanue rpadoB ¢ MOMOIIBIO MaTPHII
CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXKHOCTU. PellleHHe anropuTMHYEcKMX 3ajad,
CBSI3aHHBIX C aHaIU30M rpadoB (MOCTPOCHUE ONMTHUMAIBLHOTO MYyTH MEXIY BepImHaMu rpada,
ONpe/ielieHHe KOJIMYeCTBa Pa3MUYHBIX MyTel Mexay BepLIMHAMH OPHUEHTHPOBAHHOTO
aIUKIMYecKoro rpada).

HepeBbs. bunapuoe nepeBo. JlepeBns moncka. Cmocodsr 06xona aepesa. [IpencraBienne
apudmeTHUecKuX BBIpRXEHUH B BHJAE JepeBa. J(MCKpeTHblE WUIPHI ABYX HUIPOKOB C IOJHOMN
uHpopmarueii. Iloctpoenue nepeBa mepebopa BapuaHTOB, ONHMCAHUE CTPATETUU WIPHI B
TabaM4HOH (popMme. BBIMIPHIHBIE U IPOUTPHIIHbIE TO3ULUN. BBIUIPHIHEIE CTPATEIHH.

CpeactBa  uCKycCTBEHHOro HMHTeiiekra. CepBHCBl  MAallMHHOIO  [€peBoja U
pacriozHaBaHus ycTHOW peud. KorHuTHBHBIE cepBUCH. MaeHTnuKanus 1 monuck n300paxeHui,
pacnozHaBanue Jmin. CamooOydarommecss CUCTeMbl. VICKYCCTBEHHBIM  WHTEIJIEKT B
KOMIBIOTEPHBIX Urpax. Mcmonbp3oBaHWE METOJ0B MCKYCCTBEHHOTO MHTEIUIEKTa B OOy4arolX
cucremax. Vcnonp3oBaHWe METO/M0B MCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHuke. iHTepHeT
Bewlel. [lepcrekTHBbI pa3BUTHS KOMIIBIOTEPHBIX HHTEIIEKTYallbHBIX cucTeM. HelipoHHBIe ceTH.

AJITOPUTMBI H NPOTPAMMHPOBAHHE

dopmanusanus NOHATUA anropuTMa. ManmHa ThrOpHMHTa Kak yYHHUBEPCAJIBbHAs MOJEIb
BeiurciaeHuil. Tesuc Yepua—TrropuHra.

OrueHka CIOKHOCTH BBIYMCICHHH. Bpems paboTel U 00bEM HMCIONB3yeMON NaMsTH, UX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OIlleHKa aCUMIOTOTHYECKOW CIIOXKHOCTU
QJITOPUTMOB. AJITOPUTMBI MOJIMHOMHAIBHON cliokHOCTU. IlepeGopHble anroputmsl. [Ipumepsr
Pa3IMYHbIX AJITOPUTMOB PEIICHUS OJHOM 3a7jauy, KOTOPbIE UMEIOT Pa3IMYHYIO CIOXKHOCTb.

[lovck mpOCTBHIX YHWcCeNn B 3aJaHHOM JMana3oHe C IOMOIIBI0 AITOPUTMa «PEIeTOo
OparocheHar.

MHoropa3psiIHbIe [Ieble YHCla, 3a1a4H JUTMHHOW apr(METHKH.

CnoBapu (accoluaTuBHBIE MAacCHUBBI, OTOOpaxeHus). Xour-tabnunsl. I[locTpoenue
aJ1()aBUTHO-YaCTOTHOTO CJIOBApS JJIs 33/JaHHOTO TEKCTa.

Crekn. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BBIpaXKEeHHs. Bbruncienne apuMeTH4IecKoro
BBIPAXEHMSI, 3aIIMCAHHOTO B MOCT(GUKCHOH (opme.

Ouepenu. Mcnonb3oBanue ouepeau A1 BPEMEHHOIO XpaHEHH S JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHre MHHMMAIBbHOTO OCTOBHOTO JI€pEBa B3BEIICHHOTO
CBSI3HOTO HEOpPHUEHTHPOBAaHHOro rIpada. KommdyecTBO pasaMyHbIX HyTed MeXIy BepIMHAMHU
OPUEHTHPOBAHHOTO AlMKIMYECKOTo rpada. Anroputm JlekeTpsl.

HepeBbs. Peanuzaius nepeBa ¢ MOMOIIBIO CCHITIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepeBbs. IlocTpoeHue nepeBa Ui 33aHHOTO apU(METHUYECKOTO BBIpak€HUs. PexypcuBHBIE
aIropuTMBI 00X0a JiepeBa. Vcnonp30BaHMe cTeKa M oYepeu A 00xoaa epeBa.

JluHaMuueckoe MNpOrpaMMUpPOBAHHME KaKk METOJ pelIeHUs] 3aJad C COXpaHEHHEM
IPOMEXYTOYHBIX  pE3yIbTAaTOB.  3ajaud, peEllAeMble ¢ IOMOIBI  JAMHAMHYECKOIO
[POrpaMMHUPOBAHMS: BBIYUCICHUE DPEKYPCUBHBIX (DYHKUIMH, MOJCUET KOJIMYECTBA BAapUaHTOB,
3314y ONTUMM3ALHNH.

[TonsiTie 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpPOBaHUU. OOBEKTHI M KIACCHI.
CaoiicTBa 1 MeTO/IBI 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHam3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOIO NoaxoAa. VHKancyssiusl, HaciaeJ0BaHHUe, OINMOP(U3M.

Cpensl ObicTpoit paspaboTku mporpamm. IlpoektupoBanue umHTEpdeiica MONb30BATENS.
Hcnonp30BaHme TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIs TOCTPOEHUs MHTepderica.

00630p sA3bIKOB IporpamMmupoBanus. [IonsTre o mapagurmax nporpaMMUpPOBaHMSL.

HNudopManoHHbIe TEXHOJIOIHH
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OTtanbl  KOMIIBIOTEPHO-MAaTeMaTH4YECKOTO  MOJEIMPOBAHMS:  IIOCTAaHOBKA  3aJayH,
pa3paboTka MOJENn, TECTUPOBAHUE MOJIEIH, KOMIBIOTEPHBIN SKCIIEPUMEHT, aHAJIN3 PE3YJbTaTOB
MOJIETTUPOBAHMUSI.

Jluckpernszanuss NpU MaTeMaTUYEeCKOM MOJAEIMPOBAHUM HENPEPBIBHBIX IPOIECCOB.
MonenupoBanue JBUKEHUsS. MojenupoBaHue OHOJIOTUYECKUX cHCTeM. MaremMaTHdeckue
MOJIENIM B SKOHOMHUKE. BhIUMCIUTEIBHBIE SKCIIEPUMEHTHI C MOJIESAMH.

OOpaboTka pe3yabTaTOB »JKCIEPUMEHTA. MeToJ HauMEHbIMX KBaaparoB. OIleHKa
YHCJIOBBIX MTApaMETPOB MOJIEIHPYEMBIX OOBEKTOB U MpolieccoB. BoccTaHoBneHME 3aBUCHMOCTEN
10 pe3ynbTaTaM IKCIIEPUMEHTA.

BepostHoctHpie Monenu. Merogel MonTe-Kapno. MMuTauMoOHHOE MOJEIMPOBAHUE.
CucTteMbl MaCCOBOTO 0OCTYKUBAHUSL.

Tabnuunble (pensiuoHHbIE) 0a3bl MaHHBIX. Tabnuia — mTpencTaBieHUE CBEIEHUN 00
OOHOTHUIIHEIX 00Bekrax. Ilome, 3ammch. Kirou tabmuuel. Pabora ¢ roroBoii 0a30il JaHHEBIX.
3anonHeHue 0a3pl JaHHBIX. [loMCK, copTHpOBKA U (PUIbTpalys JAHHBIX. 3alPOCHl Ha BEIOOPKY
JAHHBIX. 3apockl ¢ IapaMeTpaMu. Berancisemsle oI B 3a11poCcax.

MHuororabnuunble 0a3bl JaHHBIX. TUIBl cBs3ed Mexay Tabmuuamu. BHemmwuil kirod.
[lenocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. [londarue o cepBepHO U KIMEHTCKOW 4YacTsx caiTa. TexHosorus
«KITHEHT — CepBep», €€ mocTomHcTBa U HemocTaTku. OCcHOBHI si3bika HTML u kackamHbIX TaOIHI]
cruneit (CSS). Cruenapuu Ha si3pike JavaScript. ®@opmel Ha BeO-cTpaHHUIIE.

Pa3smemenmne BeO-caiiToB. Yemyra XOCTHHTA. 3arpy3ka (haiijioB Ha CaT.

BBoa n300paxeHU C KCIOIb30BAaHUEM pA3IMYHBIX HMU(POBBIX YCTPOMCTB (LHPPOBBIX
doToanmapaTtoB U MHKPOCKOIIOB, BHUJIEOKaMeEp, CKAHEPOB M JPYTHX YCTpoiicTB). I'paduueckuii
penakrop. Pazpemenue. KagpupoBanue. VcnpaiieHue rmnepcnekruBbl. ['mcrorpamma.
Koppekuust ypoBHel, koppekius mnsera. OOeciBeunBaHUE IBETHBIX H300pakeHUU. PeTyib.
Pabota ¢ obnactsimMu. OuiIbTPHL.

MHorocnoiinsie uzobpaxenus. TexcroBble cinou. Macka cinos. Kanansl. CoxpaHeHue
BBIJIeTICHHONW oOmactu. [loaroroBka wiumoCTpanuii s BeO-calToB. AHWMHPOBAHHBIE
U300paKeHUSL.

Bekropras rpaduka. [lpumutupel. M3MeHeHUe moOpsaka 3JeMEHTOB. BrIpaBHHBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusble. @opmarbl BEKTOPHBIX pUCYHKOB. lcmonb3oBanue
KOHTYpOB. Bekropusanus pacTpoBbIX H300paKeHUH.

[IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeTouHble MOJEIH.
Marepuansl. MoaenupoBaHue HCTOYHMKOB oOcBelieHUs. Kameppl. AIIUTUBHBIE TEXHOJIOTHUU
(3D-mpunTepsl). [ToHsITHE O BUPTYaIbHOM PEaIbHOCTH | IOTIOJIHEHHOW PEabHOCTH.
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IULTAHUPYEMBIE PE3YJIBTATBI OCBOEHWSI TIPOIPAMMBI 110 MHOOPMATHKE
(YIJIVBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJJHEI'O OBHIET'O OBPA30OBAHMA

JIMYHOCTHBIE PE3YJIbTATDHI

JluyHOCTHBIE pPE3yAbTaThl OTPaXAlOT TOTOBHOCTh U  CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBAThCs ~ CHOPMHUPOBAHHON  BHYTpEHHEH TMO3MLIHMEH  JMYHOCTH, CHCTEMOMU
[IEHHOCTHBIX OPHWEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX YOCKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUICKOTrO OOIIECTBA, pAaCIIMPEHUE )KU3HEHHOTO OIBITa U ONBITA
JIeITENIbHOCTH B TIPOIECCEe pealM3allid  CpeACTBaMHM y4eOHOTO IpeaMeTa OCHOBHBIX
HaIpaBJICHUN BOCTIUTATEILHOM AEATEIbHOCTH.

B pesynbrare usydyeHuss MHQOpPMAaTHKM Ha YpPOBHE CpeIHEro oOLero oopa3oBaHUs Y
oOydJarorerocsi OymyT cOpMUPOBAHBI CIEAYIONME JTHYHOCTHBIC PE3YIbTATHI:

1) rpa:k1aHCKOro0 BOCIMTAHUSA:

OCO3HaHME CBOUX KOHCTUTYIMOHHBIX IpaB W O0O0S3aHHOCTEH, yBaXCHHE 3aKOHA H
IPaBOIOPSAAKA, COONIONIEHNE OCHOBOIOJIATAIONMX HOPM HWHQOPMAIMOHHOTO TMpaBa M
WHGPOPMAITMOHHOM 0€301TacCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJICOJOTUM DSKCTPEMH3Ma, HalMOHAIMW3Ma, KceHo(poOuu,
JTVCKPUMHUHAIINU TI0 COIMAJBHBIM, PEIUTHO3HBIM, PAacOBBIM, HAllMOHAIGHBIM IIPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSA:

[IEHHOCTHOE OTHOINCHHWE K MCTOPUYECKOMY HACIIeAWIO, IOCTHXKEHUsM Poccuu B Hayke,
UCKYCCTBE, TEXHOJOIUSX, IMOHMMaHHE 3HAueHHs HWHQOPMATUKA KaK HAyKd B IKU3HHU
COBPEMEHHOI0 O0IIECTBA;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

c(opMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIe B ceT HTepHET;

4) 3cTe THY€CKOT0 BOCTIMTAHUSA S

ACTETUYECKOE OTHOIIGHHWE K MHPY, BKIIOYas OICTETUKY HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIoCcOOHOCTh BOCIPUHHUMATD Pa3IMYHbIC BUJIBI UCKYCCTBA, B TOM YHCIIE€ OCHOBAHHOIO Ha
MCIIOJIb30BAHUH MH(OPMAITTOHHBIX TEXHOJIOTHI;

5) pu3nyecKkoro BoCIUTAHUS :

cOpMHPOBAHHOCTh 30pOBOrO M Oe3zomacHOro oOpas3a KH3HH, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBBIO, B TOM 4HCIE 3a CUET COOMOeHUsI TpeOoBaHUN Oe30macHoM
SKCIUTyaTalliu CPeACTB UHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) Tpy10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K aKTHBHOM JCATEITLHOCTH TEXHOJOTHYECKON W CONMATbHON HAITPABICHHOCTH,
CMOCOOHOCTh ~ MHHUIMUPOBATh, IJIAHUPOBATh U  CaMOCTOSITEIbHO  BBIMOJHSATH — TaKyko
JeSITEIIbHOCTB;

uHTEpeCc K cepam mnpodeccHOHATBHONW AESITeIbHOCTH, CBS3aHHBIM C WHOOPMATHKOM,
MpPOrpaMMHUPOBaHNEM M MH(OPMALIMOHHBIMH TEXHOJOTUSIMA, OCHOBAaHHBIMH Ha JOCTHIKEHUSAX
HAayKl WH(POPMATUKA M HAYYHO-TEXHHUYECKOTO MpOrpecca, YMEHHE COBEpINATh OCO3HAHHBIN
BBIOOp Oyaymiet mpodeccnu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC I1JIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAaHUIO HA MPOTSHKEHUH BCei
KHU3HU;

7) 3K0JI0rH4€eCKOro BOCIIMTAHMS

OCO3HaHME TII0OATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM U MyTeil WX pelieHus, B TOM
YyHCIIe ¢ y4€TOM BO3MOKHOCTEN MH(OPMallMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTU;
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8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMHUPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH, JOCTHKEHHUSAM HAydHO-TEXHHUYECKOIO Iporpecca U OOLIECTBEHHON MpPaKTUKH,
3a CcyéT TOHMMAaHHUS POJIM HHQPOPMALMOHHBIX PECYPCOB, MHOOPMAIIMOHHBIX IPOIECCOB U
MHQOPMAILIMOHHBIX TEXHOJIOTUN B YCIOBHUSX HU(POBON TpaHcopMalld MHOTUX cdep KU3HU
COBPEMEHHOTI'0 00IIECTBA;

OCO3HAHME LIEHHOCTH HAy4YHOH JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYIO U
M CCIIEIOBATENIbCKYIO JESTENbHOCTh HHANBUYAIbHO U B TPYIIIIE.

B nmpouecce noCTUMXKEHUS JMYHOCTHBIX PE3YJAbTATOB OCBOEHUS IPOrpaMMbl I10
uHpopMaTHKe y  OOyJalOUMXCS ~ COBEPIICHCTBYETCS ~ AMOILMOHAIBHBIA  HMHTEIJIEKT,
npearnoaralonmi cpopMUpPOBaHHOCTb:

CaMOpETYJINPOBAHUS, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHUE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJalnTUPOBATbCd K SMOLMOHAIBHBIM
U3MEHEHUSM U NPOSIBIIATh THOKOCTh, OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHUBAIMU, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LIEJIM M YCIEXY,
ONTUMH3M, UHUIIUATUBHOCTb, yMEHUE JEHCTBOBATh, UCXO/S M3 CBOUX BO3MOXKHOCTEH;

HMIATHUH, BKIIOYAIOLEH CIOCOOHOCTh NMOHMMAaThb 3MOLMOHAIBHOE COCTOSHHE JPYTHX,
YUUTBIBATh €r0 IpPH OCYLICCTBIEHUM KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEpEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIMX CIOCOOHOCTh BBICTPAUBATh OTHOIUEHUS C JPYIUMHU
JFOIbMU, 3a00TUTHCS, MPOSBIISATH MHTEPEC U pa3peniaTb KOH(NINKTHI.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynprare um3ydeHuss wHQOpMATHKA Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS Yy
oOyvaromierocsi  OymyT copMHpOBaHBI ~METaNpeAMETHbIE pPE3yAbTaTbl, OTPAKEHHBIE B
YHUBCPCAJIbHBIX y‘-Ie6HI)IX IICIZCTBPISIX, a4 UMCHHO — ITO3HABATCJIbHBIC YHHBCPCAJIIBHBIC y‘-I€6HI>Ie
NEeNCTBUS, KOMMYHUKATUBHBIE  YHHBEpCaJbHble  ydyeOHble  JEWCTBHS, pEryIsSTHBHbIE
YHUBEpPCaJIbHBIC yIeOHBIEC IEHCTBUSI, COBMECTHAS IEATEILHOCTb.

Ilo3HaBaTe ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS

1) 6a3oBbIe JIOTHYECKUE T HCTBUS:

CaMOCTOSITETBHO (JOPMYJIUPOBATh W AKTyaIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JJIsl CPAaBHEHU S, Kiaccu pukanuu
1 00O0OIIEHUST;

OTIPENICTIATH LENIH ACITeILHOCTH, 337]aBaTh apaMeTPhl U KpUTEPUU UX TOCTHKEHUS,

BBISIBJIATH 3aKOHOMCPHOCTH U TPOTUBOPCUUA B paCCMATPUBACMBIX SABJICHUAX;

pa3zpabareIiBaTh TJIaH peIieHUs MPOOIeMbl ¢ YUETOM aHaM3a UMEIOIIMXCS MaTepUaTbHBIX
Y HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTL KOPPCKTUBBI B JACATCIIBHOCTb, OLICHHBATb COOTBCTCTBHUC PC3YJIbTATOB LCJIAM,
OIIEHUBATH PUCKHU MOCIEACTBUM JACSITEILHOCTH;

KOOPIAMHHUPOBATh W BBIMOIHATH pPadOTy B YCIOBHUSAX PEaTbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aHMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIINICHUE TPH PEIICHUH KU3HEHHBIX ITPOOJIEM.

2) 0a30Bble UCCJIeI0BaATEIbLCKIE 1eiiCTBUS

BJIAJIETh HAaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKOM U MPOEKTHOM NEATEIbHOCTH, HaBbIKAMH
paspeleHus mpooeM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOMCKY METOJIOB
pPCHICHUA NPAKTUYICCKUX 3aJa4, NPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMTO3HAHH A,
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OCYIIECTBIIATh PA3IMYHbIC BUABI JAEATEIBHOCTH IO MOJYYEHHWIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAMN, TPEOOPa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YU4EOHBIX CUTYaIHsX, B TOM
YHCIIe IPY CO3MaHUH YIEOHBIX M COLMATBHBIX TPOEKTOB;

dopMHpPOBaTh HAYYHBIA TUIT MBIIUICHHUS, BJIAJETh HAyYHON TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHATHSMHU U METO/IaMHU;

CTaBUTh U (OPMYITUpPOBATh COOCTBEHHBIC 3aJauyll B OOpa30BaTENbHOM JEATEIBHOCTH M
KU3HEHHBIX CUTYALIHSIX;

BBISIBJISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaIM3WpPOBATH 33/1ady, BBIABUTATH
TUNoTe3y e€ pelleHus, HaXOAUTh AapryMEHThl JUIs JIOKA3aTEeIbCTBA CBOUX YTBEPXKACHUH,
3a71aBaTh MapameTpbl U KpUTEPUHU PELICHHS,

aHAJIM3UPOBATh TIONYYCHHBIE B XOJA€ PCIICHUS 3aJaudl Pe3yIbTaThl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEH €HHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIIECTBIISITH IIEJICHANPABICHHBI TOMCK IEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUS B
npodeccuoHaNbHYIO Cpey;

YMETh TEPEHOCUTh 3HAHUS B  TO3HABATEIBHYID W  MPAKTHYECKYI0  00JacTu
KHU3HEICATEITBHOCTH;

YMETb WHTErPUPOBATH 3HAHUS U3 Pa3HBIX NMPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HWJICH, IpEIaraTh OPUTHHAIBHBIC MOIXOJbl W DEHICHHS, CTaBUTh
npoOIeMBbl U 3a/1a4¥, JOIMYCKAIONE aJbTePHATHBHBIC PEIICHUSI.

3) paGora ¢ uH(p opmanmeii:

BIIQJICTh HABBIKAMH TIONy4eHUs WHGOpPMAIMM W3 HMCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITEIBHO ~ OCYIICCTBIISITH IOWCK, aHalM3, CHCTEMAaTH3alHMI0 ¥ HHTEPIPETALHIO
uH(opMaIuy pa3TuYHbIX BUIOB U (OPM MPEICTABICHUS;

CO3J1aBaTh TEKCTHI B PA3IMYHBIX (OopMaTax ¢ y4€TOM HazHAYCHUS WHOOPMAITUH U TIeJIEBOM
ayIMTOPHH, BBIOM past ONTUMATIBHYIO (GOpMY MPEICTABICHHS U BU3yaJIN3allH;

OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(POPMALINH, €€ COOTBETCTBHE IPABOBHIM H
MOPaJTbHO-ITUYECKIM HOPMaM;

UCIIONIb30BaTh CPEICTBA HMHQPOPMALMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJOIWH B
pElIeHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3allMOHHBIX 337ad C COOJIOeHUEM
TpeOOBaHMI 3PTOHOMUKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECYpcOCOepPEeKEHHUSI, TPABOBBIX
TUYECKUX HOPM, HOPM MH(OPMAITTOHHON O€30I1aCHOCTH;

BIIQJIETh HABBIKAMHM DPACHO3HABAaHUS MW 3a0MTHl HWHPOPMALKH, HHHOPMAIHOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUA

1) oO1ieHme:

OCYIIECTBJISITh KOMMYHHMKAIIMHU BO BcexX cepax >KU3HMU;

pacro3HaBaTh HeBepOaJbHBIE CpeACTBA OOIICHUS, MOHMMATh 3HAYEHHE COIMATIbHBIX
3HAKOB, PaclO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTYallMi M CMATYaTh KOH(ITUKTHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOaMU OOILIEHHUS 1 B3aUMOJICHCTBUS, apTYMEHTHUPOBAHHO BECTU
JUAJIOT, YMETh CMSATYaTh KOH(IUKTHBIE CUTYaIUU;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eITeJIbHOCTh:

IIOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaHAHOW U UHAUBUIyaJIbHOMN padoThI;

BBHIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX AEMCTBUN C Yy4ETOM OOIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJJOTO 4YJIEHA KOJIJICKTUBA;
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IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBHUSL MO WX JOCTHUKEHHUIO: COCTaBJIATH IJIAaH JACWCTBUM, PACHpENeisiTh pPOIU C Y4ETOM
MHEHUM yJaCTHUKOB, OOCY)KJaTh pe3ylIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKIAJa M KaXJIOTO YJaCTHHUKA KOMaHJIBI B OO pe3yiabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

NpeuiaraTb HOBBIE NMPOEKThI, OLIEHUBATh UACH C MO3ULIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;

OCYILECTBJISITh ITOBUTUBHOE CTPATEIMYECKOE MOBEACHUE B PA3IMYHBIX CHUTYaIUsIX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YuyeOHbIE eiicTBUS

1) camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a/Jaud B 00pa3oBaTENbHON JAEATETBHOCTH U
YKU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEIIbHO COCTAaBJIATh IUIAH peIleHUs MpoOJieMbl ¢ y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENTOUTEHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalVsIM;

pacumMpATh paMKU yd4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX PEANIOUYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €10, OpaTh OTBETCTBEHHOCTD 32 PEILLEHUE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO LIMPOKON 3PYIULIUU B Pa3HBIX 00JACTAX
3HaHUH, IOCTOSIHHO MTOBBIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH, OLIEHHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIaJICTh HABBIKAMHU MO3HABATEIbHON pequieKCHU KaK OCO3HAHMS COBEPILIAEMBIX €U CTBUI
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YIBTATOB M OCHOBAHMH, UCIIOIb30BaTh MPUEMBI peduIeKCUU
JUISL OLIEHKH CUTYallu, BIOOpa BEPHOTO PELLCHUS;

OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IPUHUMATh PEILIEHUS 110 UX CHUIKEHUIO;

IIPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX IIPHU aHAIU3E PE3YNIbTAaTOB JEATEIbHOCTH.

3) npuHATHSA ce0s U APYIUX:

IpPUHUMATH ce0s, TOHMMasi CBOM HEAOCTaTKH U JOCTOUHCTBA;

IIPUHHUMATh MOTHBBI U apTyMEHTBI JIPYTHX IIPU aHAINU3E PE3YNIbTAaTOB JIEATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U IIPABO APYrUX Ha OIIMOKY;

pa3BUBAThH CIIOCOOHOCTH IOHUMATh MUP C MO3UIUU JPYroro 4eJoBeKa.

MNPEIMETHBIE PE3YJIbTATbHI

B mnpomecce wu3ydeHus Kypca HHQPOpPMATHKH YrIIyOnéHHOTO ypoBHA 6 10 Knacce
oOy4aronpMucs OymayT JOCTUTHYTHI CIEIYIONME MPEeIMETHBIC PE3YyIIbTaThI:

BJIaJICHUE MPE/JCTaBICHUSMHA O POJIM MH(POPMAIIMK W CBS3aHHBIX C HEH IMPOIECCOB B
OpHUposie, TEXHUKE U OOIIECTBE, MOHATHIMHU «HWHGOPMALH», «MH(QOPMAITMOHHBIA MPOIECCH,
«CHCTEMa», «KOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH 3(QeKT», <«WHPOPMAIMOHHAS CHCTEMay,
«cHucTeMa yIpaBICHU;

BIIQJICHUE METOJaMU ToMCKa HHQpopMauuu B ceth HHTepHET, yMeHUE KPUTHYECKH
OLIEHMBATh HH(POPMAIIHIO, TOTYYCHHYIO U3 ceTH MHTepHeT;

YMCHUC XapaKTCpU30BaATb OoJIbIIIE JAaHHBIC, TMPUBOJUTL IPHUMEPbBI HCTOYHUKOB HX
MOJYYCHHSA W HaIpPaBJICHUA HCIIOJb30BaHUA, YMCHUC IOIaCCHq)HHHpOBaTB OCHOBHBIC 3aJ1auu
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aHanu3a JaHHBIX (IPOTHO3MPOBAHUE, KIACCH(UKAIUS, KIACTEPU3ALNS, aHAIN3 OTKIOHEHUN),
MOHMMAaTh IOCJIEI0BATEIbHOCTh PELIEHUs 3ajjad aHalu3a JAHHBIX: cOOp MEPBUYHBIX JIaH HbIX,
OUMCTKAa W OIEHKa KadyecTBa JAaHHBIX, BHIOOp W/WIM TOCTPOCHHE MOJEIH, MpeoOpa3oBaHHE
JAHHBIX, BU3yaIn3alisl JaHHbIX, MHTEPIIPETaI1s PE3YyJIbTaTOB;

MNOHMMaHHUE OCHOBHBIX MPUHLMIOB YCTpOHCTBAa M (DYHKIMOHHPOBAHHUS COBPEMEHHBIX
CTAallMOHAPHBIX M MOOWUIIBHBIX KOMIIBIOTEPOB, TEHJACHIIMHA Pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIQZICHUE HaBBIKAMU pPaOOTBHl C OMNEPALlMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJAMU
IPOrpaMMHOT0O OOecreueHus Uil pellieHUsl y4eOHbIX 3a/1a4 110 BRIOpaHHOM crelain3aluy;

HaJM4M€e MPEACTABIECHUM O KOMIIBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPUHIUIIAX OpPraHU3alUU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTei, 00 oOmmx
OpUHIUIIAX pa3pabOTKH U (PyHKIMOHUPOBAHUS MHTEPHET-TIPUIIOKECHUII;

IIOHMMaHHE Yrpo3 HHPOPMAIMOHHON 0€30I1aCHOCTH, UCII0JIb30BAaHUE METOJIOB U CPE/CTB
NPOTUBOJEHCTBUSL ATHUM yrpo3am, coOiro/ieHne Mep 0e30MacHOCTH, MPEA0TBPAIIAIOIIMX
HE3aKOHHOE pPaclpoCTpaHEHUE MEPCOHAIBHBIX JAHHBIX, COOJOJIEHHE TPEeOOBAHMM TEXHUKH
0€30I1acCHOCTH U TUTHEHBI IPH paboTe ¢ KOMIBIOTEPAMU U JAPYTUMHU KOMIIOHEHTaMHU LU(PPOBOTO
OKpY)KEHHS, TMOHMMAaHHE MPABOBBIX OCHOB HCIIONB30BAHUS KOMITBIOTEPHBIX MpPOTpaMM, 0Oa3
JAHHBIX ¥ paboThI B ceTu HTepHeT;

MOHMMaHUE OCHOBHBIX NMPHHIIUIIOB IUCKPETU3AHMH Pa3IHYHBIX BUJOB HH(MOpPMAIIHH,
YMEHUE OMpeneNaTh HHOOPMALMOHHBIH O00BbEM TEKCTOBBIX, TPadUUECKUX U 3BYKOBBIX JTAHHBIX
IpHU 33aJaHHBIX TapaMeTpax AUCKPETH3aluH, YMEHUE ONPENENATh CPEIHIO CKOPOCTh Iepeaadn
JAHHBIX, OIIEHUBATh U3MEHEHUE BPEMEHU Nepeaaydl IPU U3MEHEHUH HHPOPMAILIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTHK KaHalla CBS3H,

YMEHUE HCIIOIb30BaTh IPU PEILIEHUM 337ad CBOMCTBA NO3ULIMOHHOW 3allMCU YHUCEN,
QITOpUTMa IOCTPOEHHUS 3allMCH YKCiIa B TMO3UIMOHHON CHCTEME CYHMCIECHHMS C 3a/JlaHHBIM
OCHOBAHHUEM U IIOCTPOECHMS YUCIA I10 CTPOKE, COJEPIKAILEH 3aIIMCh TOTO YU CJIA B TO3UIIMOHHOU
CHCTEME CUMCIICHHS C 33JaHHBIM OCHOBAHUEM, YMEHHE BBHITIONHATH apu(METHUECKUE OTIepaIiiu
B MMO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;

YMEHHE BBINOJHATh NPeoOpa3oBaHUs JIOTMYECKUX BBIPAKEHUU, HCHONB3YS 3aKOHBI
anreOppl  JIOTHKH, YMEHHUE CTPOUTH JIOTHUECKOE BBIPAKEHHE B JU3IBIOHKTUBHOW U
KOHBIOHKTUBHONW HOpPMaJIbHBIX (opMax MO 3aJaHHON TabiauIle MCTUHHOCTH, HCCIEI0BATh
00acTh HMCTUHHOCTH BBICKAa3bIBaHUSA, COJCPIKALICTO IEPEeMEHHbIE, pEelaTh HECI0KHbIE
JIOTMYECKUE YPAaBHEHMS U CCTEMbI YpaBHEHU;

MOHMMaHUe 0a30BBIX AITOPUTMOB OOpPAaOOTKM YHMCIOBOW M TEKCTOBOM WHQopMannu
(3amuch yMcen B MO3UIMOHHOW CHCTEME CYMCICHUS, HAXOXKICHHE BCEX INPOCTHIX YHUCEN B
3aJJaHHOM JMarna3oHe, 00paboTka MHOTOPa3psIHBIX LEIbIX YNCEN, aHAIN3 CUMBOJBHBIX CTPOK U
JIPYrUX), aITOPUTMOB TMOMCKA M COPTUPOBKU, YMEHHE OMPENENsTh CIOKHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aIrOPUTMOB (CyMMHPOBAaHHE »3JEMEHTOB MAacCHMBa, COPTHPOBKA MAacCUBa,
nepeOopHbIe alTOPUTMBbI, JABOUYHBIN MOUCK) U MPUBOIUTH IMPUMEPHI HECKOJIBKUX aJITOPUTMOB
pa3HOM CIIOKHOCTH JJIs pELICHUSI OJHOM 3aJa4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOrPaMMHPOBaHHUS BbICOKOTO ypoBHs (Python, Java,
C++, C#), mpencraBieHussMd O 0a30BBIX THUMAX JAaHHBIX W CTPYKTypax JaHHBIX, YMECHHE
UCIIONIb30BaTh OCHOBHBIE YIPABJISIONME KOHCTPYKIIMH, YMEHUE OCYIICCTBJISATh aHAU3
HPEATIOKEHHON MpOrpamMMbl: OINPENENATh Pe3ylbTaThl PadOThl MpPOrpamMMmbl IPHU 3aJaHHBIX
HCXOJIHBIX JAHHBIX, OINPENENATh, MPHU KAKUX MCXOAHBIX JaHHBIX BO3MOXKHO IOJIy4eHUE
YKa3aHHBIX PE3y/IbTAaTOB, BBIABIATH JJaHHBIE, KOTOPHIE MOTYT NpPHBECTH K oumOke B pabore
IPOrpaMMel, (POPMYITUPOBATH MPEUIOKEHUS 110 YITYUIIEHUIO MPOTPAMMHOTO KOAA;

YMEHHE CO37[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JTOKYMEHTHI U JE€MOHCTPAllMOHHBIE
MaTepuaiabl C HCIOJIb30BAHUEM BO3MOXKHOCTEHl COBPEMEHHBIX IPOIPAMMHBIX CPEACTB U
00JIauHbIX CEPBUCOB;
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YMEHHUE MCIOJIb30BATh JICKTPOHHBIC TAONMHIIHI IS aHAIIM3a, IPEICTABICHUS U 00pa0OTKU
JTAHHBIX (BKIIOYAs BBIYMCICHUE CYMMBI, CpeIHEro apu(MeTHdecKkoro, HaWOOJBIITO U
HaWMEHBIIET0 3HaYeHUH, pelleHHe ypaBHEHUM, BIOOP ONTUMAIBHOTO PEIeHUs, TO00p TMHUU
TPEH/1a, pellleHue 3a/1a4 MPOTHO3UPOBAHUS).

B mpomecce wu3ydeHus Kypca WHGPOpMATHKH yrayOinéHHOro ypoBHsS 6 I1 Knacce
oOyJaronmmucs: OyayT JOCTUTHYTHI CIIEAYIOIIME MPEAMETHBIE Pe3yabTaThl:

YMEHUE CTPOUTHh HEPAaBHOMEPHBIC KOIbI, JOIMYCKAIONME OIHO3HAYHOE ICKOJAUPOBAHUE
cooOmieHN (MpeUKCHBIE KOJBI), HWCIOIB30BAaTh MPOCTEHIIME KOMIBI, KOTOPHIC ITO3BOJISIOT
0oOHapy)KHBaTh M UCIPABIATh OUMOKH TPH Mepeaaye JaHHBIX, CTPOUTH KOJI, 00eCeUrBAIOIIMIA
HAaWMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOINCHHSI MPH HM3BECTHON YacTOTE CHMBOJIOB,
MOSICHATH MPUHIUIIBI pa0OTHI IPOCTHIX aITOPUTMOB CHKATHS TaHHBIX;

YMEHHE pelaTh alrOpUTMUYECKUE 3aJaud, CBS3aHHBIE C aHaIM30M TpadoB (3amauu
MOCTPOCHHSI ONTHUMAJIBHOTO TIYTH MEXAy BepumHaMu rpada, OmpeesieHns] KOJIMYECTBa
pa3NUUHBIX TyTe MEXIy BepIIMHAMH OPHUEHTHUPOBAHHOTO AalMKIMYECKOro rpada), yMeHue
UCIIONIb30BAaTh JEPEeBbsl MpPHU AaHAIW3€ M TOCTPOCHHUU KOJOB W s MpeACTaBICHUS
apu(PMETHICCKUX BBIPAKCHUN, TPH PEIICHUM 3a]1a4 IMOWMCKAa M COPTHPOBKH, YMEHUE CTPOUTH
JIEpeBO WIPhHl MO 3aJaHHOMY aJroOpuTMy, pa3padaTbiBaTh U OOOCHOBBIBATH BBIMTPHILIIHYIO
CTpAaTETUIO UTPHI;

yMEHHUE pa3pabaThIBaTh U PEATM30BBIBATH B BUJC MPOTPAMM 0a30BbIC AITOPUTMBI, YMCHHE
HCIIOJIb30BaTh B MpOrpaMMax JaHHbIE Pa3IMUHbIX THUMOB ¢ Y4ETOM OTPaHUYEHMI Ha AHAna3oH
WX BO3MOXXHBIX 3HAYEHUW, MPUMEHSATh TPH PEIICHUH 3a7ad CTPYKTYPHl JAaHHBIX (CITHCKH,
CIIOBApH, CTEKH, OYEPEIH, JICPEBbsl), HCIOJB30BATH 0a30BBIC OIEpalldd CO CTPYKTypaMu
JTAHHBIX, IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIEC MOAIPOrPaMMBbl ISl OOpaOOTKH YHCIOBBIX
JAHHBIX W CHUMBOJBHBIX CTPOK, HCIOJIB30BaTh MpPH pa3padOTKe MporpamMm OHOITMOTEKU
MOIPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIBHBIX CPEIACTB CPEJIbI
pa3paboTKu, yMEHUE HUCIOIB30BaTh CPEACTBA OTJIAJKU MPOTPAMM B Cpelie MPOrpaMMUPOBAHUS,
yMEHUE JOKyMEHTHPOBATH MPOTPAMMEI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIBI,

BIIQJICHNE OCHOBHBIMH CBEICHHUSMH O 0a3ax MaHHBIX, HX CTPYKTYpE, CPEACTBAX CO3aHUS
U paboOThl C HUMH, YMEHHE HUCIIOIH30BATh TAOIUYHBIC (PEISIIMOHHBIC) 0a3bl TaHHBIX (COCTABIISTH
3ampockl B 0a3ax JaHHBIX, BBIIOJHSITH COPTUPOBKY U IMOUCK 3amucell B 0asze JaHHbBIX, HAOIHATh
pa3paboTaHHyl0 0a3y JaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIIOJB30BaTh KOMITBIOTEPHO-MATEMATHUECKIE MOJICIH I aHaIn3a OOBEKTOB U
npoieccoB: (QOpMyaHpOBaTh I1edb MOAECTUPOBAHUS, BBINOIHATH AaHAINW3 PE3YJIbTATOB,
MOJIYYCHHBIX B XOJ€ MOJICIUPOBAHUS, OILICHHUBATH COOTBETCTBHE MOJICIH MOJCIUPYEMOMY
O00BEKTY WJIU MPOIIECCY, MPEICTABIIATE Pe3YAbTaThl MOJICITHPOBAHUS B HATTITHOM BUJIE;

YMEHHE OpPraHW30BBIBATh JIHMYHOE HH(MOPMAIMOHHOE MPOCTPAHCTBO C HCIHOJB30BAHUEM
Pa3IHYHBIX CPEJICTB MU(POBBIX TEXHOJOTHM, TOHMMAaHUE BO3MOKHOCTEH U (PPOBBIX CEPBUCOB
TOCY/IapCTBEHHBIX YCIIYT, MH(PPOBBIX 00Pa30BATEIBHBIX CEPBUCOB;

MOHMMaHHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BOBMOKHOCTEW U OTPAHUYCHUS IPUMEHEHUS
TEXHOJIOTUH MCKYCCTBEHHOTO WHTEIIEKTa B PA3IMYHBIX OOJIACTSX, HAMYUE MPEICTaBICHUN O
Kpyre pemaemMbpiX 3aJad MalMHHOTO O0OydeHHs (pacmo3HaBaHUs, KilacCH(PUKAIUM U
MPOTHO3UPOBAHMU S ) HAJTMYKE MPEICTABICHHU I 00 UCIONIb30BAaHIU WH(POPMAIIMOHHBIX TE XHOJIOTH I
B Pa3IMYHBIX TPO(eCCHOHATBHEBIX cepax.
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TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

KoaunvecTBo yacos JIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM u¢ppoBbie
Ne i/ pasi Konrposbubie | IlpakTuueckue (witpp )
MpPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThbI
pecypchl
Pasznea 1. Hu¢pposas rpaMoTHOCTH
11 Kommbrorep - yHuBepcaaibHOE YCTPOHCTBO 6
' 00pabOTKK AAHHBIX
1.2 IIporpamMHoe obecrieueHue 6
1.3 KommnerorepHbie cetn 5
1.4 HudopmannonHas 6e301macHOCTb 7 2
Hroro no pazneny 24
Pa3neu 2. TeopeTudeckne 0CHOBbI HH() OPMATHKH
21 [pencraBnenue nHopmanuu B 19 2
KOMIIBIOTEpE
2.2 OCHOBBI QJITeOPBI JIOTUKH 14 1
2.3 KowmrprorepHas apudmernka 7 1
Hroro mo pazneny 40
Pazneq 3. A1ropurmMbl ¥ NIPpOrpaMMHpPOBaHAe
3.1 Benenue B mporpaMMmupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2
3.3 UncneHHbIE METO B 5 3
34 AJTOpUTMBI 00PaOOTKH CUMBOJIBHBIX 5 1
' JTAHHEBIX
3.5 AJTOpUTMBI 00pabOTKH MAaCCHBOB 10 3.5
Hroro no pazneny 44
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Paszneu 4. Unp opmManimoHHbIe TEXHOJIOTHH

4.1 OO6paboTKa TEKCTOBBIX JTOKyMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Wroro no pasneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 136 21.5
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3ieioB U TeM (uudpoBbIe)
Ne n/n MPOrpaMMBbI Bcero Konrpoapipie | - Tpaxtiecikue o0pa3oBaTeJbHbIE
padoThI padoThI
pecypesbl
Pa3neu 1. TeopeTuueckne 0CHOBbI HH() OPMATHKH
11 WNudopmanust 1 nHPOPMALIMOHHBIE 10 25
TPOIECCHI
1.2 MopenupoBanue 8 2
HUroro no pazneny 18
Pa3neu 2. AropurmMbl ¥ MIPOrpaMMHUPOBaHNE
2.1 DJIEMEHTBI TECOPHH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPHl JAHHBIX 28 10
23 OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO 16 45
POrPaMMHUPOBAHUS
Hroro mo pazneny 50
Paznen 3. Und opmanmoHHbie TeXHOJIOTHH
31 KomnproTepHo-MaTemMaTnieckoe 8 5
' MOJICJIMPOBAHUE
3.2 basbl maHHBIX 10 4
3.3 Be6-caiiTbl 14 4
3.4 KomneroTepHas rpaduka 8 3.5
3.5 3D-MoenpoBanme 8 3
Hroro no pazneny 48
PesepBHOE Bpems 20
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 136 0 36.5
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ITPOBEPAEMBIE HA EI'D 110 UHOOPMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOI ITPOI'PAMMOBI
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

Kon
NMpoBepPsAeMOro
TpeOOBaHUsI

IIpoBepsiemble TpeOOBaHUSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJJIbHOM NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

1.

3namo (nonumama)

11

IloHnMaHue OCHOBHBIX NMPUHLHUIIOB YCTPOHCTBA U (DyHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIMI
pa3sBUTHUS KOMIIBIOTEPHBIX TEXHOJOIMM; BIIaJICHHME HaBbIKAMU pabOTHI ¢
ONEPAallMOHHBIMU CHCTEMaMU M OCHOBHBIMM BHJAaMH IPOIPAMMHOIO
obecriedyeHHs] ISl peIleHHs]  y4deOHBIX 3a7a4 1O  BBIOpaHHOMN
crienMaIn3aluu

1.2

Hanuuue mnpencraBiaenuit o 0a30BbIX MNPUHIMIIAX OpraHU3alUU U
(GyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

[TonnMaHnue OCHOBHBIX NMPHUHIUIIOB AWCKPETH3ALMU Pa3TUYHBIX BUIOB
nHpopMaIuu

1.4

[lonnmanue 6a30BbIX aITOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uH(opManuu (3amMch 4YHMCEd B TO3MLHUOHHOM CHCTEME CUMCICHUS,
JIEIMMOCTb LI€JIbIX YHUCEN; HAXOXKACHHE BCEX MPOCTHIX YKCEI B 3a/laHHOM
nuana3zoHe; 00paboTka MHOTOpa3psiIHBIX — IEJIBbIX YHCEN;, aHau3
CHUMBOJIBHBIX CTPOK U JIPYTHX), AJIFOPUTMOB ITOMCKA M COPTUPOBKU

1.5

3HaHWE (QYHKIIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEICTB
cpelbl pa3pabdoTKu

1.6

Brnanenue OCHOBHBIMH CBeIEHUSIMH O 0a3ax IaHHBIX, UX CTPYKTYpeE,
CpelcTBaxX CO37aHus U pabOThl C HUMH

1.7

[lonnmaHue BO3MOKHOCTEW M OTPAHUYEHUN TEXHOJIOTUM UCKYCCTBEHHOTO
WHTEJUIEKTa B PA3IUYHBIX O0OJacTsIX; HAJIW4YUME NpeicTaBiIeHUN 00
UCHOJIb30BaHUM  HWHQOPMALMOHHBIX  TEXHOJOTMH B  pa3MYHBIX
npoecCHOHANBHBIX chepax

1.8

Bnagenue TeopeTMYECKMM amIaparoM, I103BOJISIIOIMM OCYIIECTBIISATh
NPEACTABJICHNE 3aJJAHHOTO HATYPAJIbHOI'O YHCIIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHHUS; BBINOJHATh IPEOOpPa30BaHMs JIOTMUECKUX BBIPAKEHU,
UCHOJIB3Ysl 3aKOHBI AJIreOphbl JIOTUKH; ONPEACNIATh KpaT4allMil MyTh BO
B3BELUIEHHOM TIpaje ¥ KOJIMYECTBO MyTell Mexay BepUMHaMU
OPHEHTHPOBAHHOTO AIMKINYECKOTO rpada

Ymemo

2.1

YMeHue HCHoib30BaTh KOMIBIOTEPHO-MATEMaTUUYECKUE MOJEIH  JUIs
aHanu3a OOBEKTOB M MPOIECCOB: GOPMYITHPOBATH LIETIh MOJCIUPOBAHUS,
BBINIOJIHATh AQHAIM3 PE3YNbTAaTOB, MOJIYYEHHBIX B XOJI€ MOJEIUPOBAHUS;
OLICHUBATh aJEKBAaTHOCTh MOJEIU MOJEIUPYEMOMY OOBEKTY WJIHU
MIpolieccy; MPEACTABIIATH Pe3yIbTaThl MOJICIUPOBAHMUS B HATTISAHOM BUJIE

2.2

YMenue wiraccuguuupoBaTh OCHOBHBIC 3a/Jauyd  aHalW3a JaHHBIX
(mporHo3upoBaHue, Knaccuukanms, KIacTepu3aIusi, aHau3
OTKJIOHEHMH ); MMOHUMATh IMOCIEAOBATEILHOCTh PEIICHUS 33/1a4 aHaln3a
JAHHBIX: cOOp MEepBUYHBIX JIAHHBIX, OYUCTKA U OIIEHKA KaUeCTBA JAHHBIX,
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BeIOOp W (WJIM) TMIOCTPOCHUE MOJIENH, IpeoOpa3oBaHUE TaHHBIX,
BH3YaJIM3allusl JaHHBIX, HHTEPIPETAIUs PE3yJIbTaTOB

2.3

YMenue onpenensiTh HHPOPMAMOHHBIH 00BEM TEKCTOBBIX, TPadUUECKUX
Y 3BYKOBBIX JJAHHBIX MPU 33/IaHHBIX TapaMeTpax JUCKPEeTU3alu. YMEHUe
OIPEHENATh CPENHIOD CKOPOCTh Iepenadyd JaHHBIX, OLEHUBATH
W3MEHEHUE BPEMEHH Tepefayd TpHU H3MCHCHHH WH(OPMarumoHHOTO
00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaa CBSI3H

2.4

YMeHue CTpouTh KON, 00eCHneYrBAIONMI HaWMEHBILIYI0 BO3MOXHYIO
CPEJHIO0 JUIMHY COOOUICHUS NIPU U3BECTHOM 4YaCTOTE CUMBOJIOB

2.5

YMeHHue HCIOoNb30BaTh IIPU PEUICHUM 3aa4 CBOMCTBA IO3MLMOHHOU
3aIlMCU YMCENl, AJTOPUTMBI IOCTPOEHUS 3allMCH YHCIA B MO3ULIMOHHOMN
CHUCTEME CYMCIICHHS C 3aJaHHBIM OCHOBAaHHUEM U ITOCTPOCHUS YHCIIA IO
CTPOKE, COJEpKallled 3allicCh 3TOr0 4YHMCiIa B IIO3UMLMOHHOM CHUCTEME
CUMCIIEHMS C  33JaHHBIM  OCHOBAaHMEM; YMEHHUE  BBINIOJHATH
apudMeTHYecKre Onepaluy B HO3UIIMOHHBIX CUCTEMAaX CUMCICHUS

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JTU3BIOHKTUBHON U
KOHBIOHKTUBHOI  HOpManbHbIX ¢opMax 10 3aaHHON  Tabiuue
HUCTUHHOCTH; UCCIENOBaTh O0JACTh MCTUHHOCTH  BBICKA3bIBaHUS,
COJIEpIKaILIETO TEPEMEHHBIE; PeIllaTh HECIIOKHBIE IOTHUECKUE YPaBHEHUS

2.7

YMeHue pemmath alropuTMUYECKWE 3a/ladM, CBS3aHHBIE C aHAIU30M
rpadoB (3aaud MOCTPOEHHUS] ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMU
rpada, ompeneneHuss KOJIMYECTBA PA3IUYHBIX IYTeH MEXAy BEpILMHAMHU
OPHEHTHPOBAHHOTO AI[UKINYECKOTO Tpada)

2.8

YMeHue UCIob30BaTh ACPEBbs NIPU aHAIU3E U ITOCTPOCHUU KOJOB U IS
MpeAcTaBieHUus apu(METHYECKUX BBIPAKEHHUI, NpH peleHUH 3ajad
[IOUCKa M COPTUPOBKU; YMEHHE CTPOUTBH IEPEBO HUIPHI [0 33JaHHOMY
ITOPUTMY, pa3pabaTeiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

VYmenue AHAJIM3UPOBATL AJITOPUTMbI C  HCIIOJB30BAHUCM Ta6J'II/III
TPAaCCUPOBKU,; OIPCACIIAIATH 0e3 HCIOoIb30BaHUS KOMIIBIOTCpa PE3YJIbTAThI
BBINTOJIHCHUA HCCJIOKHBIX MPOTrpaMM, BKIIHOYAIOIMIMNX [MHUKIIbI, BCTBJIICHUS U
IMOAIPOrpaMmal, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue OompenensTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
AITOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHUBa, COPTHPOBKA MAacCHBa,
nepe0OpHbIEe AJITOPUTMbI, JBOMYHBI MOWUCK) W MPUBOAUTH MPUMEPHI
HECKOJIBKUX JITOPUTMOB Pa3HOW CI0KHOCTH JUISI PEIIeHUs OHOM 3a1a4uu

211

Bnagenue yHHBepcaldbHBIM S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBust (Tlackanb, Python, Java, C++, C#), npeacraBiaeHusIMA O 0a30BbIX
TUIAX JAHHBIX U CTPYKTypaxX MaHHBIX; YMEHUE HCIOJIb30BaTh OCHOBHBIE
VIPAaBISIIOIIME  KOHCTPYKUMHU;  yYMEHHE  OCYHIECTBIATH  aHaIu3
MPEUIOKEHHOW  MPOTPaMMBI:  ONPENEIATh  pe3yabTaThl  pabOTHI
MPOrpaMMBbl MPU 33JaHHBIX MUCXOAHBIX JAHHBIX, OMPEIENIATh, MPU KaKUX
HUCXOIHBIX JAHHBIX BO3MOXHO TIOJIyYEHHE YKA3aHHBIX PE3yIbTaTOB;
BBIABJIATh JAHHBIE, KOTOpPhIE MOTYT IPUBECTH K OIMOKe B pabore
MIPOTPaMMBl; bopMynHpOBaTh  MOPEUIOKEHUS MO0  YIY4IICHHIO
MPOTPaMMHOTO KOJA

212

YMeHue peanu3oBbIBAaTH Ha BBIOPAHHOM IS U3YUCHUS  SI3BIKE
porpaMMupoBanusi Beicokoro yposHsi (ITackams, Python, Java, C++, C#)
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TUIIOBBIE AJITOPUTMBI 0OPAOOTKU YHCEN, YUCIOBBIX IIOCIE0BATENBHOCTEN
U MacCHBOB: IpEACTaBJI€HHE 4YHucla B BHAEe Habopa MPOCTHIX
COMHOKHUTENIEH; HaXOXKIEeHHE MaKCHUMAaIbHOH (MHHUMAIBHOW) LHQpHI
HaTypaJbHOTO YKCIIa, 3alIHCAHHOTO B CUCTEME CUMCIIEHHS C OCHOBAHUEM,
He npeBplm@tonmM 10; BbeIUMCIEHHE OOOOIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHBAa WJM YHUCIOBOM IOCIENI0BATENBHOCTH (CyMMBI,
MPOU3BEIEHUS  CPEeJHEro  apu(METHUECKOro,  MHUHHMMAJIbHOIO U
MaKCHMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YIOBJIECTBOPSIOIMX
3aJJaHHOMY YCJIOBMIO); COPTUPOBKY DJJEMEHTOB MAacCUBa; YyMEHHUE
UCIOJIB30BaTh B IIPOrpaMMax JaHHblE pa3IMYHbBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JHAana3oH UX BO3MOXKHBIX 3HAYEHUU, NPUMEHATH MpPHU
pelIeHUN 33/1a4 CTPYKTYPBl JaHHBIX (CIIHCKH, CIOBApH, CTEKU, OYEpPE/H,
JIepeBbsl); IPUMEHSATh CTaHIAPTHbIE U COOCTBEHHBIE MOAIPOrPaMMBbI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJB30BATh MPH
pa3zpaboTke mporpamMm OMOIMOTEKH MOANPOTPaAMM; YMEHHUE UCITOIB30BATh
CpeACTBA OTJIAJKU IPOrPaMM B Cpejie TPOrpaMMHUPOBAHUS

2.13

YMeHHEe  WCIOJb30BaTh  JJIEKTPOHHBIE  TaOMWIBI  JUIS  aHAJIW3a,
MpeACTaBIeHUS U OO0paOOTKU JaHHBIX (BKIIOYAas BHIOOpP OMTHMAIBLHOTO
pelieHus, moa00p JIMHUU TPEHIa, PEIiCHHE 3a7ad MPOTHO3UPOBAHUA);
YMEHHE HCIOJIb30BaTh TaOJMYHBIC (pelsAMOHHBIC) 0a3bl NaHHBIX W
CIPaBOYHBIE CUCTEMBI

2.14

YMeHue opraHu3oBbIBaTh JTUYHOE HHGOPMAIMOHHOE MIPOCTPAHCTBO C
UCIOJIB30BAHUEM  PA3IMYHBIX  CPEICTB  LHU(POBBIX  TEXHOJOTHUH;
MOHMMaHHUE BO3MOXXHOCTEH LH(POBBIX CEPBUCOB TOCYAApCTBEHHBIX
yCIIyT, NUQPPOBBIX 00pa30BATEIBHBIX CEPBUCOB
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INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, TPOBEPAEMBbBIX HA EIJ 110
NH®OPMATHUKE

Kon

HpOBepHeMblﬁ JIEMEHT COACPRKaHUSA

1

udposas rpaMOTHOCTH

11

OcHOBHBIE TEHJICHIIUH Pa3BUTHU S KOMITBIOTEPHBIX TexHOorui. [lapamnensabie
BbIUMCIIEHUS. MHOTOIpOoLeccopHble cucTeMsl. Pacipenenénusie
BBIUMCITUTEILHBIE CHCTEMBI U 00pab0TKa OOJIBIIMX JTAHHBIX

1.2

[IpuHIUTIBI TOCTPOSHUS W amllapaTHble KOMIIOHEHTBI KOMIBIOTEPHBIX CETEH.
CereBpie mnpotokosibl. Cerb HWMuTepuer. Agapecanuss B cetu MHTepHer.
Ipotokonbr creka TCP/IP. Cucrema nomeHHbix uMEH. Paznenenue IP-cetn Ha
MMOJICETH C TIOMOIIBI0 MAaCOK IOACETEH

1.3

QaitnoBas cucrema. Ilouck B ¢aitnoBoit cucteme. I[IpuHIMIBI pa3MelieHus U
WMeHOBaHHs (aisioB B monroBpeMeHHOW mnamsatu. lllaGmonbl mis omumcaHwus

rpynn ¢aitinos

14

CkopocTh  mepefayd  JaHHBIX. 3aBHCHMOCTh BPEMEHM Mepefadyd  OT
HHGPOPMAITMOHHOTO 00bEMA TAHHBIX U XapaKTePUCTUK KaHAIA CBS3U

1.5

[[InppoBanune nanabiX. CUMMETpUYHBIE U HecHMMeTpu4HbIe MM bpsl. [Lndpbr
npoctoit 3amensl. ugp Lesaps. [udgp Buxenepa. Anroputm mmeppoBaHUS
RSA

1.6

Kopel, mo3Bostsiromie 00HapYKUBATh U UCHPABJIATH OMMOKH, BO3HUKAIONME TIPH
nepenade naHHbIx. Paccrossane Xommunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.
Konasl XsmMuHTa

Teopernyeckre 0CHOBBI HHGOPMATHKU

2.1

JIBonuHoe  koaupoBaHue. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOBI.
JlexoaupoBaHue COOOIIEHUM, 3alIMCAaHHBIX C MTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®dano. IloctpoeHne OAHO3HAYHO IEKOAUPYEMBIX KOAOB C MOMOIUIBIO
JiepeBa

2.2

Teopernyeckne mNOAXOABI K OIEHKE KojauyecTBa HHGopmauuu. EauHuisl
U3MEepeHuss KoiuuecTBa MHpopMauuu. AN(aBUTHBIH MMOAXON K OLEHKE
KonuyecTBa HHQopManuu. 3aKoH aaguTHBHOCTH HHpopmanuu. dDopmyna
Xapriu. Undopmanus u BepositHocTs. @opmyna lllennona

2.3

Cucrembl cuncinenus. Pa3BépHyras 3amuch MeEJIbIX U JAPOOHBIX YHCENIT B
HO3UIMOHHON cHucTeMe cuuciaeHus. CBolcTBa MO3UIIMOHHOM 3allMCH 4HCIA:
KOJTMYECTBO U (p B 3aMUCH, TPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHUE CHCTEMBI
CUHCJICHUS. AJTOPUTM IEPEeBO/Ia IEJ0T0 Yyncia U3 P-u4HON cUCTeMBbI CUUCTIECHUS
B JICCATUYHYIO. AJITOPUTM TIepeBOjia KOHEYHOW P-W4YHON ApoOH B NECATHUYHYIO.
ANTOPUTM TIepeBOJAa IIEJIOT0 Yucia U3 JECATHYHOW CHUCTEMBbI CUMCIeHHs B P-
nunyto. [lepeBon koHeuHOH pecaTuyHOM aApoOu B P-wunyto. J[BouuHas,
BOCBMEPUYHAs U IIECTHAAUATEPUYHAS CUCTEMBI CUUCIIEHUS], CBS3b MEXIY HUMHU.
ApudmeTndeckue onepanuy B MO3UITMOHHBIX CHCTEMAaX CUUCICHUS

2.4

TpOI/I‘lHaH YPaBHOBCHICHHAA CUCTEMA CHUCIICHU . I[BOI/ILIHO-I[CCHTI/I‘IHaH CHUCTCMaA
CUHCJIICHUA

2.5

Koauposanue texctoB. Koguposka ASCII. OgnobaiitHbie KogupoBku. CTaHIapT
UNICODE. Kommpoka UTF-8. OmnpenencHue WHPOPMAITMOHHOTO 00BEMA
TEKCTOBBIX COOOILEHUH
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2.6

KonupoBanue nzobpaxenunii. Ouenka nHGPOPMAITMOHHOTO 00bEMa TpaduuecKux
JAHHBIX TIPH 3aJIaHHBIX Pa3pellicHUH W NIyOMHE KOAMpOBaHUs 1BeTa. L[BeTOBBIC
monemu. KomupoBanue 3Byka. OrneHka WHOOPMANMOHHOTO 00BEMa 3BYKOBBIX
JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3aIUNU 1 PaspIaAHOCTH KOAUPOBaAHUA

2.7

Anrebpa noruku. [loHsTHE BBICKAa3bIBaHUS. BbICKa3pIBaTelNbHBIE  (OPMBI
(mpenukatbl). KBaHTOPHBI CYIIECTBOBAHMS M BCEOOIITHOCTH.

Jlornyeckue onepanuu. TaGmumbsl HCTUHHOCTH. Jlormyeckue BBIpaKEHUS.
Jlormueckue ToxaecTBa. JIornyeckrue onepanuy U onepannuy HaJl MHOKXECTBAMH.
3aKkoHbl aIreOpbl JIOTMKM. OKBHUBAJIEHTHBIE IPEoOpa3oBaHUsA JIOTUMYECKUX
BbIpakeHUU. JIornyeckre ypaBHEHUS U CUCTEMbI YPABHECHUU.

Jlornueckne ¢GyHKOUU. 3aBUCHMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHUYECKUX
(GyHKIUH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue GopMbl JIOTHUECKHX BBIPAKEHUN

2.8

COBepI_HCHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMBI,
AJITOPUTMBI UX ITOCTPOCHU S ITO Ta6JII/IIIe NCTHHHOCTHU

2.9

Jlornueckue dIeMEHTHI B cocTaBe KoMmmblorepa. Tpurrep. Cymmarop.
MHoropaspsaasiid cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX 3JIEMEHTAax I10
3aJaHHOMY JIOTHYE€CKOMY BBIPQ)KCHMIO. 3alUCh JIOTUYECKOTO BBIPAXKECHUS IIO
JIOTUYECKOU CXEMe

2.10

Mognenn u MoxenupoBanue. llenmn MonenupoBaHus. AJEKBaTHOCTb MOJIENN
MoJienupyeMoMy 00BeKTy Wi mporeccy. @opmanu3zanus NpUKIAIHBIX 3a1a4.
[IpencraBienue pe3yabTaTOB MOJCIUPOBAHUS B BHJIE, YIOOHOM JJIsl BOCIIPUSITUS
yesoBeKoM. I'paduueckoe npeacTaBieHre TaHHBIX (CXeMbl, TaOIUIIbI, TPadUKN).

211

[lpencraBnenne 1enAbIX 4YHMCEN B NaMATH KoMmmbioTepa. OrpaHUYEHHOCTD
JMara3oHa 4ucel NpU OrpaHMUYEHUM KoJMnuecTBa paspsaoB. llepemonnenue
paspsiaHON ceTku. be3sHakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOTHUTENBHBIN KO/ OTPUIIATETFHBIX YU CEIL.

[lo6utoBbie normueckue omnepanuu. Jlormyeckuit, apudMeTHUeCKUil U
numieckuii  capuru. llludpoBanme ¢ momompro TOOMTOBOM omepamuu
wckimovaromee I

2.12

[pencraBieHne BEIIECTBEHHBIX YUCET B MAMATH KOMITbIOTEpa. 3Hayamas 4acThb
U TopsAnokK uucna. Jluana3oH 3HaYeHMM BeleCTBEHHBIX uucen. [Ipobiembl
XpaHEHUs BEIICCTBCHHBIX YHCEJ, CBS3aHHBIE C OTPaHUYCHHEM KOJIMYECTBA
pa3psnoB. BeimonHeHue omeparii ¢ BEHIECTBEHHBIMH YHCIAMH, HAKOIUICHHE
OLMOOK MPU BBIYUCIICHUSX

2.13

I'padei. OcHoBHble TOHATUA. Buawl rpado. Onucanue rpadoB ¢ MOMOIIBIO
MaTpul CMCKHOCTHU, BCECOBBIX MATpUl, CIOUCKOB CMCKHOCTH. Pemenue
AITOPUTMHYECKUX 3a7a4, CBS3aHHBIX C aHalmu3oM TpadoB (MMOCTPOCHHUE
ONTHUMAIBHOTO IYTH MEXIy BEpIIMHAMHU rpada, OIpeIclcHHE KOJIMYECTBa
PA3IMYIHBIX HYI‘CI\/JI MCKAY BEpHIMHAMU OPUCHTHPOBAHHOIO AlUKINYCCKOI'O

rpaga)

2.14

HepeBbsa. bunapnoe pgepeBo. JlepeBbst moumcka. CrocoObl o0xoma jaepesa.
[pencraBnenne apudmeTHyeckux BhIpAKEHUN B BUJE nepeBa. Mcmonb3oBaHue
rpadoB M IepEeBbEB NP ONMCAHUH OOBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MHUPa

2.15

JluckpeTHble UTPHI IBYX UTPOKOB C monHoU uH@opmanueil. [loctpoenue aepesa
nepebopa BapUaHTOB, ONHCAaHHE CTPAaTeTMH WIPhl B TaOIM4YHOW (opme.
BbIMrpbliiHble U MPOUTPHIIIHBIE TO3ULINHU. BRIMTPHIIIHBIE CTpaTeruu

2.16

CpencTBa  MCKYCCTBEHHOTO  MHTe/IekTa.  MmeHTHdUKamuss W TOWCK
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n300paxeHui, pacrio3HaBaHue Jull. Mcnosib30BaHHe METOAO0B MCKYCCTBEHHOTO
MHTEJUIEKTa B O0ydaronmx cucremax. Vcronb3oBaHHe METOIOB HCKYCCTBEHHOTO
WHTeIJIEKTa B poOoToTexuuke. MHTepHer Bemeit. Heliponusie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBaHUE

3.1

dopMmanuzanus MOHATUS anropuTMma. MamnmHa ThlopuHTra Kak yHUBEpcalibHas
MOJENb BEIUYUCIEHUN

3.2

OneHka CIOXXHOCTH BblYMCIeHHH. Bpems paGoTel m 00BbEM HCHOIB3yeMOH
naMsATH, UX 3aBUCUMOCTb OT pa3Mepa UCXOIHbIX JaHHbIX. OleHKa
ACUMITOTHYECKOW CJIOXXHOCTH AITOPUTMOB. AJTOPUTMBI IIOJMHOMHUAIBHOU
cnoxkHoctu. Ilepebopubie anroputT™bl. [lpuMmepsl pa3TUYHBIX aJTOPUTMOB
peneHrs OTHOM 3a7a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOXKHOCTh

3.3

OmnpeneneHue BO3MOXKHBIX pE3YJAbTaTOB pabOThl MPOCTEUIIMX alrOPUTMOB
yIpaBJICHUS MCIOJHUTEISIMU U BBIYUCIUTENBHBIX alroputMoB. OmnpezneneHue
UCXOIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yabTar

3.4

AnroputMbl  00paOOTKM HATYpaJdbHBIX YHCEJ, 3alUCAHHBIX B TO3WIIMOHHBIX
CUCTeMax CUMCIEHHUS: pa3OMeHHe 3alucH 4Yucia Ha OTAETbHBIE HHUQPHL,
HaXOXKJCHUE CYMMBI W TMPOU3BeNCHUs] MU(Dp, HAXOKJICHHE MaAKCHUMAILHOM
(MUHUMAITBHON ) U (PHI.

[lpencraBnenne uuciaa B BHAE HaOopa MPOCTBIX COMHOMXKHUTEIEH. ANTOpUTM
OBICTPOTO BO3BEJCHUS B CTENEHb. [IoMCK MPOCTHIX YK Cell B 33JaHHOM JIMaa3oHe
C TIOMOIIIbIO ATOPUTMA «peleTo DpatocheHar

3.5

MHoropa3psiiHbie 1ebIe Unciia, 3aa49u JTUHHON apu(METHKI

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
[[EJIOYHCIICHHBIC, BEIIECTBCHHBIC, CHMBOJIBHBIC, JIOTUYECKHe. BeTBiieHUs.
Crnoxuslie ycnoBus. Lukiel ¢ yenoBueM. LIukibl mo nepeMeHHOM.

OO0paboTka MaHHBIX, XpaHAIMXcHd B (aiinax. TekcToBble M TBOMYHBIE (DaiiiIbl.
daiinoBele epeMeHHbIe ((aitoBeie ykazarenu). UreHwe w3 (aitya. 3anuch B
(aiin.

Pazouenmne 3amaun Ha moazanauu. [loamporpaMmel (poueypsl ¥ (yHKITUH ).
Vcnionb3oBaHue cTaHjapTHON OMOIMOTEKH sI3bIKa TPOrPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBabie mponeaypbl u ¢dynkiuu. Vcnosnbp3oBaHue cTeka IS
OpraHU3aIU PEKYPCUBHBIX BHI30BOB

3.8

Yucnennbie MeTonpl. TouHoe u mpuOImkEHHOE pelieHUs 3amadd. YuciaeHHoe
peleHNe ypaBHEHUH € MOMOIBI0 Mojbopa mnapamerpa. UHCICHHBIE METO/bI
pelleHusl ypaBHEHUW: MeToj mepedopa, METOJA IOJOBUHHOIO JEJEHUS.
[Tpubmm>x€HHOE BBIYMCIICHWE IJIWH KPUBBIX. BerumcieHue miomaaei ¢uryp c
IIOMOIIBI0 YHUCIEHHBIX METOIOB (METOJ MPSAMOYTOJIbHUKOB, METOJ TpPANELHil).
[louck wmakcumyma (MUHUMYMa) (QYHKIUM OJHOM TI€PEMEHHONW MeETOJ0M
MOJIOBUHHOTO JIEJICHUS

3.9

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  (QyHKIIUM  s3BIKa
MPOrpaMMHUPOBAHUS JIsI 0OpaOOTKH CHMBOJIBHBIX CTPOK. AITOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA TIIOSBICHHI CHMBOJIA B CTPOKE,
pazbueHue CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, MOUCK MOACTPOKU
BHYTPU JaHHOW CTPOKHM, 3aME€Ha HaWJeHHOW IOACTPOKH Ha APYTYIO CTPOKY.
I'enepanusa Bcex CIOB B HEKOTOPOM ajipaBUTE, YAOBJIETBOPSIONMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue unciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBel ©  TIOCIENOBATEIIBHOCTH  YWUCEN. BberuncieHue  00OOMEHHBIX
XapaKTepUCTHK DSJEMEHTOB MAacCHBAa WJM YHCIOBOH IOCIEAOBATEIIBHOCTH
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(cyMMBI, TIpOM3BENEHUsS, CPEOHEr0 apu(METHYECKOro, MHUHHMAJIBHOTO W
MaKCUMAQJIBHOTO ~ JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,  YIOBJICTBOPSIOUIMX
3aJaHHOMY YCIIOBHIO). JIMHEWHBI TOWCK 3aJaHHOTO 3HAYEHHUS B MAacCCHUBE.
ANTOpUTMBI pabOTBl C DIIEMEHTaMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEpPHOro MaccuBa. IIpocTeie METOIBI COPTUPOBKH
(Meron my3bIpbKa, METOJA BbIOOpa, cOpTUpoBKa BcTaBkamu). CopTHpOBKa
ciusaueM. Beictpas coptupoBka maccuBa (amroputm QuickSort). JIBomuHbIi
MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymepHBIE MaccuBBI  (MaTpHIlbl). AJTOPUTMBI OOpaOOTKM  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JABYMEPHOTO YHCIOBOTO MAacCHBa IO 33JaHHBIM
MpaBUJiaM, MMOUCK 3JIEMCHTa B JBYMEPHOM MAacCHBE, BBIUYMCICHUE MaKCHMyMa
(MEHEMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, MEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBA

3.12

CrnoBapu  (accoluaTuBHBIE  MAacCHUBBI,  OTOOpakeHHs).  XDII-TaOJIHUIIBI.
INocTpoenue andaBUTHO-YAaCTOTHOTO CIOBAPS IS 33JaHHOTO TEKCTa

3.13

Crexu. AHanu3 MNpPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHUs. BbluncieHue
apu(pMETHYECKOTO BBIPAXKEHMU S, 3aIMCAHHOTO B MOCTGUKCHON (hopMme.
Ouepenu. Mcnosp3oBanue ouepeay isl BDEMEHHOTO XpaHEHU sl TaHHBIX

3.14

Anroputmbel  Ha rpadax. IlocTpoeHne MHHUMaIbHOIO OCTOBHOIO JepeBa
B3BEILEHHOIO CBS3HOIO HEOpUMEHTHUpOBaHHOro rpada. KomudyecTBo pasmuyHbIX
MyTe MEXy BEpIIMHAMH OpUEHTHPOBAHHOTO AIllMKINYECKOro rpada. AIropuTM
JlerkcTphl

3.15

HepeBbs. Peanmmsanus nepeBa ¢ IMOMOLIBKO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(6unapublie) naepeBbs. IlocTpoeHue aepeBa Ul 3aJaHHOTO apU(METHYECKOIo
BbIpaXkeHUs. PekypcuBHBIE alropuTMbl 00xona AepeBa. Mcnonb3oBanue cTeka u
ouepean it 00xoaa aepeBa

3.16

JuHamuyeckoe MporpaMMHUpPOBAaHUE KaK METOJ PEILCHHS 33aa4 C COXpaHEHUEM
MIPOMEXKYTOUHBIX PE3yNbTaTOB. 3a[au, peliaeMble C TOMOUIbIO JUHAMUYECKOTO
MPOTPaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (QYyHKIMI, TOACYET KOTUYECTBA
BApUAHTOB, 33JIa4 ONITUMHU3AIUU

3.17

[lonsatne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTH U
Ki1accel. CBoiicTBa U MeTO/ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHaJM3.
Pazpabotka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO MOJAXOJA.
Nuxancynsnus, Haclea0BaHue, TOTUMOPPU3M

WudopmaninoHHbIE TEXHOJIOTUN

4.1

AHanmn3 nmaHHbIX. OCHOBHBIE 33Jaud  aHAIW3a JAHHBIX: MPOTHO3UMPOBAHUE,
K1accuukamms, KiacTepu3amus, aHanu3 OTKIOHeHUH. I[locnenoBaTenbHOCTD
pereHust 3a1ad aHaJIn3a JaHHBIX: COOp TMEPBUYHBIX JTAHHBIX, OUMCTKA U OI[CHKA
KayecTBa JIaHHBIX, BBHIOOp M (WMJIM) IOCTPOCHHUE MOJAENH, Ipeodpa3oBaHUe
JAHHBIX, BU3yaJld3alusl JaHHBIX, MHTEpHpeTalus pe3ynbratoB. [IporpammHbie
cpenctBa u MHTEpHET-CEpBHUCHI s 00paOOTKA W TPEACTABJICHUS JTaHHBIX.
Bonbume nanubie. ManmuHoe o0ydeHue

4.2

AHamM3 JaHHBIX C TIOMOINBIO D3JICKTPOHHBIX Tabnuil. BeramcieHue cymwsl,
cpenHero  apu(METHYecKOro,  HaumOOJbIero  (HAMMEHBIEr0)  3HAYCHUS
nrarasoHa. Berumcrnenue kod(duiimeHTa KOppensiuu JABYX PSAOB IaHHBIX.
[Toctpoenne cronOuaThiX, JTUHEHYATHIX W KPYroBBIX nuarpamm. llocTpoenue
rpadukoB Qynkuuii. [lonbop IMHUM TpeHAa, peLIeHHE 33a4 TPOrHO3UPOBAHUS.
PemieHne 3a/1a4 ONTHMHU3ALKH C TOMOUIBIO JIEKTPOHHBIX TAOIHIT
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4.3

JluckpeTn3anusi TpPU  MaTeMaTHYeCKOM  MOJCIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MoJenupoBaHue ABWXKCHUS. MOJEIMpPOBaHHE OHOIOTUYCCKUX
CHUCTEM. Marematuueckue MOACIN B 3KOHOMUKE. BreraucnurenbHbie
AKCIIEPUMEHTHI ¢ MonensiMu. OOpaboTka pe3yJabTaTOB JKCIepuMeHTa. MeTron
HaUMEHbIMX KBaApaToB. OIIEHKa YHCIOBBIX M[MapaMETPOB MOJEITHPYEMBIX
00BEKTOB M TMpoleccoB. BoccraHOBIEHHWE 3aBUCHMOCTEH MO pe3ylbTaram
IKCIIEPUMEHTA

4.4

BepositHOoCTHBIE MOJEIIH. MeTtonbl Momnte-Kapro. NmurannonHoe
MozenupoBaHue. CucTeMbl MacCOBOTO OOCTYKUBAHHUS

4.5

Tabnuunbie (pensiuoHHbIe) 0a3bl JaHHBIX. TaOnuIla — MpeacTaBICHUE CBEACHUN
00 omHOTUNHBIX 00OBekTaX. Ilome, 3anmceh. Kimrou Tabmuupel. Pabora ¢ rotoBoi
6a30i1 naHHBIX. 3anonHeHue 0aszpl MaHHBIX. [loMCK, COPTHPOBKA U (UIBTpAIIHS
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpockl C  IapaMeTpamH.
Beruncnsiemsle moJs B 3arpocax.

MuoroTtabnuuHbie 0a3bl AaHHBIX. TUIBI CBs3el MexTy Tabnuiamu. BHemmui
Kito4. IlenocTHOCTh 6a3bl TaHHBIX. 3aITPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencTtBa MOHMCKa W aBTO3aMEHbl B  TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE TOKyMEHTbI. CHOCKH, OITIaBJICHUE.
[lpaBuna 1UTUPOBAHUS MCTOYHUKOB M odopmieHus Oubmuorpaduueckux
CCBUIOK
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