TI'ocynapcrBenHoe 0101:KeTHOE 001Ie00pa30BaTe/IbHOE YUpeKIeHHe
cpeaHsisi o0meo0pa3oBarTenbHas mKosaa Ne 113
¢ yriiy0JIeHHbIM H3yYeHHEeM NpeaMeToB MHGOPMAIMOHHO-TEXHOJIOTHYECKOro MpogduJist
IIpumopckoro paiiona Cankr — IletepOypra

«PEKOMEH/IOBAHA» «YTBEPXKIEHA»
[Temaroru4eckum COBETOM [Tpukazom mupektop ['BOY mkomsr Ne 113
[Tpotokon ot 26.05.2026 r.Ne 11 [Ipumopckoro paiiona Cankt-IlerepOypra
H.B. I'ycbkoB
ot 30.05.2026 Ne 256

JOKYMEHT MOJIMCAH DJIEKTPOHHOM ITOAITUCKIO
I'OCYJAPCTBEHHOE BIOJ’)KETHOE OBIIIEOBPA30BATEJIBHOE
YUYPEXKJAEHUE CPEJHSAS OBIIEOBPA30OBATEJ/IbBHAS HIKOJIA Ne 113
C YI'JIYBJIEHHBIM U3YYEHUEM NNPEJMETOB UH®OPMAILIMOHHO-
TEXHOJIOTHYECKOI'O MPO®UJISI IPUMOPCKOI'O PAMOHA CAHKT-
HNETEPBYPT A, I'ycokoB Hukomnait BacunseBnd, nupextop

30.05.26 13:18 (MSK) Cepruduxar 00B3SD1E69F67E48327308CODBD68C399F

PABOYASI IPOTPAMMA
YYEBHOI'O IPEJIMETA «MH®OPMATHUKA»
(YTJIYBJEHHBI YPOBEHb)

1151 ooyuarommmxcest 10 — 11 kiraccos

(ID 8780839)

2026 roxn



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo mHdopMatuke (yriryOia€HHBIH YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero obpa3zoBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS
OCHOBHOM  00pa30BaTeNbHOW MpOTrpamMMbl CpeAHEro o0mero oO0pa3oBaHHUA,
npencraBieHHbix B @I'OC COO, a Takke (enepanpHOil paboyeil mporpammbl
BOCITUTAHUSI.

[Iporpamma no undopmaTrke Aa€T MpEACTABICHHUE O LIEJIsAX, 00IIel cTpaTeruu
oOyueHus, BOCIIUTAHUS M PA3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«Uudopmatukay Ha yrayOJIEHHOM ypOBHE, YCTaHABIMBAET 00s3aTeIbHOE
peIMETHOE COJIepKaHue, MPEAyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3jesiaM U
TeMaM Kypca, OTlpeJeisieT pacupeeieHre ero mno kiaccaM (rogaM u3ydyeHus), Aact
NpPUMEPHOE pacrpesiesieHne Yy4eOHBIX YacoB MO TEMaTHYECKUM pasliesiaM Kypca U
pEeKOMEHAyeMYyI0 (MPUMEPHYIO) TMOCIEIOBATEIbHOCTh WX W3YYEHUSI C YYETOM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[IporpamMma 1o uH@OpPMATHKE OINpEAEseT KOJINYECTBEHHbIE M KAaU€CTBEHHBIE
XapaKTePUCTHKN Y4eOHOTO MaTepuana JUisi KaXJIOoro rojaa M3y4eHHs, B TOM YHUCIE
JUIA  COAEPKATENBPHOTO HAMOJMHEHUS Pa3HOTO BUAA KOHTPOJS (MPOMEKYTOUYHOU
aTTecTaluu 00ydJaromInXCsl, BCEPOCCUMCKHUX MPOBEPOUYHBIX pabOT, TOCYIapCTBEHHOM
uToroBoi arrecrauuu). IIporpamMma o uHQpOpMaTHKE SBISETCS OCHOBOH Jis
COCTaBJICHUS] aBTOPCKUX Yy4Y€OHBIX MpPOrpaMM U  Y4eOHHUKOB, TIOYPOYHOIO
TUTAHUPOBAHMSI Kypca YIUTEIEM.

Nudopmatuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYyIIHOCT,  MHPOPMATHKM  KaK  HAYYHOM  JUCUMIUIUHBI,  H3ydalolien
3aKOHOMEPHOCTH IMPOTEKAaHHS U BO3MOXHOCTHM aBTOMAaTH3allMKM HH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE = O0MacTh  mpuMeHeHHs  WHPOPMATUKU,  TPEKIE  BCETO
WH(GOPMAaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  HWHGOpPMATUKU U WH(DOpMAIMOHHON
JeSITeIbHOCTH.

Kypc uHpopMatuku st ypOBHS CpeaHEro oOmiero oOpa3zoBaHUsl SBISETCA
3aBepIIAIONIMM JTallOM HEMPEpPBIBHOM MOATOTOBKH OOy4arommxcs B oOjacTtu
MHPOPMATUKN U WHOOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha
coJiepkaHue Kypca MHPOPMATUKH YPOBHS OCHOBHOTO OOIIETO 0Opa30BaHUS W OTMBIT
MTOCTOSTHHOTO MPUMEHEHHSI NH(POPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TaéT
TEOPETUYECKOE OCMBICIICHNE, HHTEPIPETAIUIO U 0000IIICHHE STOTO OMBITA.

Pesynpratel  yrayOn€HHOTO  ypOBHS — WM3Y4YEHHs  y4eOHOrOo  MpeaMmeTra
«adopmarnkay  OpPUEHTUPOBAHBI HA  TOJYYCHHE  KOMIIETEHTHOCTEH s



nocienyromed MnpodecCHOHANbHON  NEeATeIbHOCTH KakKk B paMKax JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEO0sI:

OBJIAJICHUE KJIIOYEBBIMU TMOHATUAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHass oO0JacTh, pPACIO3HABAHUE COOTBETCTBYIOIIMX UM
MIPU3HAKOB U B3aHMOCBSI3€l, CIOCOOHOCTh IEMOHCTPUPOBATH Pa3IN4HbIE MOIXOIbI K
M3YYCHHUIO SIBICHUHN, XapaKTEPHBIX I U3y4aeMOi MpeMETHON 001acTu;

YMEHUE peniaTb TUIOBBIE MPAKTUYECKUE U  TEOPETHYECKHE 3aJauyu,
XapaKTEpHbIE JIJIs1 UCTIOIB30BAHUS METO0B U UHCTPYMEHTApHsl JaHHOU MpeIMETHON
001acTu;

HaJu4Me NPEACTABICHUA O JaHHOW NPEIMETHOM 00JIaCTH KakK LEJOCTHOU
Teopuu (COBOKYIHOCTH TEOPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMU O00JIACTSIMU
3HAHUM.

B pamkax yriyOnéHHOro ypoBHsSI M3yueHUs HHMOpMaTHKU oOecreynBaeTcs
L[eJICHAIIPAaBJICHHAsl TOJrOTOBKAa OOY4YaloIIUMXCsl K MPOAOKEHHIO 00pa3oBaHUS B
opraHuzanusx  npodeccuoHadbHOTO  O0Opa3oBaHUs MO  CHEHUAIBHOCTSAM,
HEIMOCPEJICTBEHHO  CBSI3aHHBIM € UU(QPOBBIMH  TEXHOJOTMSIMH, TaKUM  Kak
OporpaMMHasi HMH)KEHepHs, WH(poOpMalnuoHHas 0e30macHOCTh, HUH()OPMAIMOHHBIE
CUCTEMbl U TEXHOJOTMH, MOOWIbHBIE CHUCTEMBl M CETH, OOJIbIIME JaHHBIE U
MallMHHOE OOy4Y€HHEe, MPOMBIIUICHHBIA HWHTEPHET BEIIeW, HCKYCCTBEHHBIM
MHTEJUIEKT, TEXHOJOIMU OECHpOBOJHOM CBSI3M, pPOOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CUCTEMBI PACHpPEACIEHHOIO PEEeCTpa, TEXHOJIOTUU BUPTYaJbHOU H
JOTIOJTHEHHOM peaIbHOCTEMN.

OcHoBHast 1enp wu3yyeHuss yueOHoro mnpeamera «WHpopmaruka» Ha
yIIIyOJIEHHOM YpOBHE CpeHEero o0I1ero oopazoBaHusi — od0ecrneueHue AaibHEHIIero
pa3BUTHS WH(OOPMAIMOHHBIX KOMIIETEHLIHUH OO0Yy4arollerocs, €ro roTOBHOCTU K
’KU3HU B YCJIOBHSIX Pa3BUBAOILErOCs MH(OPMALMOHHOTO OOLIECTBa U BO3pacTaroIien
KOHKYPEHIIMU Ha PBhIHKE Tpynaa. B cBa3u ¢ 3tuMm u3ydenue mHpopmatuku B 10-11
KJ1accax JO0JKHO 00eCTIeuuTh:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOIO Ha MOHUMAHUU POJIU
nHpopMaTuki, UHOOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIICHHUS;

c(OPMUPOBAHHOCTh YMEHUW pa3nuyath (akTbl M OIEHKHU, CpPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUAETh HX CBS3b C KPUTEPUSIMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTEM, MPOBEPATh HA JOCTOBEPHOCTH U
00001maThs nHPOpMAIIHIO;

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUM O BIUSHUN UH(POPMAITMOHHBIX TEXHOJIOTUI
Ha JKM3Hb YeJIOBeKa B OOIIECTBE, MOHUMAaHHE COLMAIBLHOTO, 3KOHOMUYECKOTO,



MIOJINTHYECKOr0, KYJbTYPHOI'O, IOPUIUYECKOTO, MPUPOJHOIO, 3PrOHOMUYECKOIO,
MEIUIMHCKOTO U (PU3HOJIOTHUECKOr0 KOHTEKCTOB HH(DOPMALIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX M ITUYECKUX ACIEKTOB MH(DOPMALMOHHBIX TEXHOJOIHH,
OCO3HaHUE OTBETCTBEHHOCTH JIOAEH, BOBJICUYEHHBIX B CO3JaHHE M HCIOJIb30BAHUE
MH(GOPMALIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMAIIHH;

CO3JaHUE YCIOBUN JUIsl pa3BUTUS HABBIKOB YYEOHOW, IMPOEKTHOM, HAay4dHO-
HCCIIEIOBATENIbCKOM U TBOPYECKOW JNEATEIbHOCTH, MOTHBAIMM OOYyYaloUuXcs K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mnpenmera «/HpopMaTHKa» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3zela.

Paznen «lluppoBast rpaMOTHOCTH» TIOCBAIIEH BONPOCAM  YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX  DJIEMEHTOB IU(PPOBOIO  OKPYXKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETH, MCIOJB30BAHUIO CPEJCTB ONEPALMOHHON CHCTEMBI, paboTe B
cetu VHTEepHET M HUCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30M1aCHOCTH.

Paznen «Teopermyeckue OCHOBbI HWH(OPMATHKHM» BKJIIOYaeT B ceOs
NOHATUWHBIM anmapaT WHGOPMATUKH, BONPOCHl KOJIUPOBAaHUSA HH(OpMAILMH,
U3MepeHHus HH(OPMALIMOHHOTO 00BEMA JAHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Pazngen «AJaroputMbl M NpPOrpaMMHMpPOBAaHHE)» HANpaBIeH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy aJrOPUTMOB M OLEHKY HX CII0KHOCTH,
(opMUpOBaHHE HABBIKOB pEaJM3allMU IMPOTpaMM Ha fA3bIKaX MNPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AH(popManuOHHBbIE TEXHOJOIMMW MOCBIIEH BOIIPOCAM NPUMEHEHNUS
MH()OPMAIMOHHBIX TEXHOJIOTUM, pEaTU30BaHHBIX B MPUKIAIHBIX MPOTPAMMHBIX
OPOAYKTaX WM HHTEPHET-CEPBUCAaX, B TOM YHCJIE B 33jJadax AaHaJIW3a JaHHBIX,
UCIIOJIb30BaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAONUI] JUIs PELIEHUS MPHUKIaJIHbIX
3az1ay.

B npuBenénHoM pnanee coxaepxkaHuu ydeOHoro mnpeametra «HMHdopmaruka»
KYPCUBOM BBIJICJIEHBI JIOMIOJIHUTENbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00S3aTENIbHYIO
nporpaMmy OOy4Y€HHUS, HO MOTYT OBbITh MPEAJIOKEHBbl NJIS HU3YYEHMs] OTIEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCS.

VYriyOn€éHHbli  ypOBEHb HM3yY€HHUsS] HH(DPOPMATUKH PEKOMEHAYETCA I
TEXHOJIOTUYECKOTO0  Mpoduisi,  OPUEHTUPOBAHHOTO  HA  HMHXKEHEPHYID U
uHpopMalMOHHYIO cepbl  IEATEIBHOCTH. YTIYOJAEHHBIH YpPOBEHb U3YUYEHUS
uH(pOpMaTUKU O00OecrevynBaeT: MOATOTOBKY OOYYaromIMXCs, OPUEHTHPOBAHHBIX Ha
CHEMAIbHOCTY B 00JaCTM HMH(DOPMAIIMOHHBIX TEXHOJOTMH W WH)XCHEpPHBIE
CHEUHUATbHOCTH, YYacTHE€ B TMPOEKTHOM U HCCIEIOBATENbCKON JeATEIbHOCTH,
CBA3AHHOM C COBPEMEHHBIMM HAMNpaBICHUSIMH OTpacid HMH(pOpMaUMOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJOTHH, MOJATOTOBKY K YYaCTHIO B OJUMITMANIAX U CIade
EnmHoro rocymapcTBeHHOTO AK3aMeHa o HH(popMaTHKe.

[TocnemoBaTeIbHOCTh U3YUCHHUS TEM B IIPEIeiaX OJTHOTO roja O0yUYeHHSI MOXKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YUHTENS MPHU MOJATOTOBKE paboyei mporpaMMbl U
MMOYPOYHOTO TIJIAHUPOBAHMSI.

OO1iee 4nca0 4acoB, pEeKOMEHIOBAHHBIX I W3y4eHHUs WH(OpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 gaca B Hezento), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEIO).

COIEPXAHUE OBYUYEHUSA

10 KJTACC

Hu¢posas rpaMOTHOCTH

TpeGoBaHUs TEXHUKH O€30MIaCHOCTH M TUTUEHBI TPU pabOTEe C KOMIIBIOTEPAMU U
APYTMMH KOMIIOHEHTaMU [IU(PPOBOTO OKPY>KEHHUS.

[IpyHUMIIBI PabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXHUTEKTYpa
don Helimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepaTuBHas, TOCTOSHHAas W JOJATOBpeMEHHas maMmsaTb. OOMEH JaHHBIMH C
noMOIIBI0 KH. KOHTpOJuiepbl BHENIHUX yCTPOUCTB. [IpsAMoOil 1oCTyn K naMsATH.

OCHOBHBIE TEHICHIMU Pa3BUTHS KOMIIBIOTEPHBIX T€XHOJOTHWH. [lapasienbHble
BbIUMCIICHNA. MHOTOIIponeccopHble cucteMbl. CynepkomnbroTepsl. Pacnipenenéunsie
BBIYMCIIUTEIbHBIE CUCTEMbI U 00pa0dO0TKa OOJIBIIUX AaHHBIX. MOOWIbHBIE IU(PPOBBIC
YCTPOMCTBA M HWX POJb B KOMMYHUKAUUsAX. DBCTpOEHHBIE KOMIBIOTEDBI.
MukpokoHTposuiepbl. PoOOoTHu3npoBaHHBIE MPON3BOICTBA.

[IporpamMmmHoe oOecriedeHre KOMIMBIOTEPOB U KOMIBIOTEPHBIX cUcTeM. Bujpl
MpOrpaMMHOro obecredeHus: M HuX HazHayeHue. OCOOEHHOCTHM MPOrPaMMHOIO
o0OecrieueHuss  MOOWJIBHBIX  yCcTpoMcTB. IlapamnensHoe  mporpamMmMupOBaHHeE.
CucteMHoe mnporpaMMHOe obOecrnieueHrue. OrnepalOHHbBIE CHUCTEMBI. Y TUIWTHI.
HpaiiBepbl ycTpoiicTB. MHCTAIIAINS U JEUHCTAUIAIHS POTPAMMHOT0 00€CTICUeHHUS.

@aitnoBbie cucTeMbl. [IpUHIUIIBI pa3MelieHusT U HWMEHOBaHUs (ailioB B
nosroBpeMeHHor namatu. [llabnons! A1t onucanus rpymn (aiios.

[Iporpammuoe obecnieueHue. JluieH3npoBaHue NpOrpaMMHOIO OOECTICUCHUS U
¢ poBbIX pecypcos. [IpomnpuerapHoe u cBOOOJHOE MPOTrpaMMHOE OOECHEUeHUE.
KoMmMmepueckoe 1 HeKOMMeEpYECKOE UCMOIb30BaHUE MPOTrPAMMHOIO OOecTeueHus U
upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickonn @enepanuu 3a HENPAaBOMEPHOE HCIOJIB30BAHUE IPOrPAaMMHOTO
oOecrieueHus U HU(POBBIX PECYPCOB.



[IpuHIMIBI OCTPOEHUS U anmapaTHble KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
Cereble npotokoiibl. Cets MHTEpHET. Anpecauust B cetn MHtepHer. [IpoTOKOIBI
crexka TCP/IP. Cucrtema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetn ¢ momomipio Macok mojacereir. CereBoe
agMuUHUCTpUpoBaHue. lloilydeHHe OaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEPA.
[IpoBepka HaiMuus CBA3M C y37d0M cerH. OnpenesneHne MapuipyTa JBHKEHHS
MTAKETOB.

Bunet  gestenbHocTu B cetu HurtepHer.  CepBuckl  MHTepHerTa.
['eoundopmainmonnsie cucteMbl. ['eooKallMOHHBIE CEPBUCHI PEATHHOTO BpPEMEHHU
(Hampumep, JOKalMsg MOOWIBHBIX Telne(OHOB, OIpeNeleHUe 3arpyXeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOProBIIsL, OpOHUPOBAaHUE OUTIETOB U TOCTUHHUII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEepBHCHl M ycinyru. ColMalibHbIe CETU —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJICHCTBUA U 0OMeHa TaHHbIMU. CeTeBOM ATUKET:
npaBuiia MOBeAEHUsI B KuOeprpocTpaHcTse. [IpobiemMa MOUIMHHOCTH MOTYYEHHON
nH@opmaruu. OTKpbITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOreHHbIE W HKOHOMHYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BAHUEM
MH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX TEeXHOJIOTUH. OO01mue mpoOieMbl 3alUThl
uHpopManuu U nHpopMaunoHHON 6e3onacHocTH. CpencTBa 3alUThl THPOPMAUU B
KOMIIBIOTEpaX, KOMIBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX WH(GOPMAIMOHHBIX
cuctemax. [IpaBoBoe obecneuenre nHGOPMAIIMOHHON 0€301MacHOCTH.

[IpenorBpamieHue HECAaHKIIMIOHUPOBAHHOTO Jo0cTyna K JTUYHOM
KOHQUACHINAIBbHOW WH(GOpMAalLlMU, XPAHSLIEHCS Ha IMEPCOHAIBHOM KOMIIBIOTEDE,
MOOMJIBHBIX ycTpoiicTBax. BpemoHocHoe mporpamMMHoe oOecriedeHHe U CIOCOOBI
O00prOBI C HHUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHu3anusi JUYHOTO apXuBa
uHpopmanuu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

[MudpoBanue nanupix. CuMMeTpuuHble U HecuMMeTpuuHble mUdpsl. [ndpst
npocroit 3amensbl. [udp Lesaps. udp Buwxenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0ocHOBbI HHPOPMATHKHU

Nudopmanus, manaele u 3HaHug. MH(bOpMaIllMoHHBIE MPOIECCH B MPHUPOJE,
TEXHHUKE U OOIIECTBE.

HenpepbiBHbIE M JHUCKpETHbIE BEIWYMHBI M CHUTHajibl. HeoOxonmmMocTb
OUCKpeTU3aluu HMH(QOpMAIMK, MpeAHa3HAYeHHOM IJIs XpaHeHus, NepeJauyd u
00paboTKH B U(POBBIX CUCTEMAX.

JlBonuHoe  KoawpoBaHWEe. PaBHOMEpHBIE U HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIEHUN, 3alMMCaHHBIX C IOMOIIBI0 HEPABHOMEPHBIX KOIOB.
Ycenosue ®ano. IloctpoeHne OIHO3HAYHO MACKOAUPYEMBIX KOJOB C ITOMOLIBIO
nepeBa. EnuHuIbl M3MepeHuss KoiauuecTBa HMHpopMaruu. AnQaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCTBa MH(POPMALIUH.



Cucrembl cuucneHus. Pa3BépHyTas 3amuch LEIBIX W JAPOOHBIX 4YHCEN B
MO3WLIMOHHOM cucteMe cuncieHusd. CBOHCTBa NO3MUMOHHOW 3allMCH  YHCIIA:
KOJIMYECTBO IU(P B 3alKUCH, MPU3HAK JEIMMOCTH YHCJIa HA OCHOBAaHUE CHCTEMbI
CUMCIICHUS. AJNTOPUTM TIEPEBOJIa 1IEJIOT0 Yrcia U3 P-UYHOM CUCTEMBbI CUUCIICHUS B
JACCATUUHYI0. AJNTOPUTM TepeBOoAa KOHEYHOW P-uyHOW apodu B AECCATUYHYIO.
ANTOpUTM NepeBoja LEJ0ro Yucia U3 JECATUYHOW CUCTEMBI CUUCICHHS B P-HUHYyIO.
[lepeBoa KoHEUHOU AecATHUHOW apobu B P-munyro. J[BonuHasi, BOCbMEpUYHAs H
HIECTHAAIATEPUYHAsT CUCTEMbl CUUCIICHHUSA, CBS3b MEXKIYy HUMH. ApupMETHYECKUE
omepaluyd B MO3ULHOHHBIX CHCTEMAx CYHCICHHsS. TpoudHash ypaBHOBEUICHHAs
CHUCTEMA CUHUCIICHUS. JIBOMYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KommpoBka ASCIl. OngHobGaiiTHRIE KOAMPOBKH.
Crannapt UNICODE. Konuposka UTF-8. Onpeaenenue napopmManinoHHOro o0bEMa
TEKCTOBBIX COOOILIEHUH.

Koauposanue nzobpaxkenuit. Ouenka HHQOpMaMOHHOTO 00bEMa rpaduIecKux
JAHHBIX TPHU 3aJaHHBIX Pa3pelICeHUHd U TIIyOMHE KOJIMpoBaHUs LBeTa. L{BeToBbIE
Mozenu. BektopHoe konupoBanue. @opmarsl rpaduueckux ¢ainos. Tpéxmepnas
rpaduka. OpaxranbHas rpaduka.

KoaunpoBanue 3Byka. OueHka MHGOPMAMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
TP 3aJaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHAaTHe BbICKa3biBaHUA. BpickasbiBaTenbHble (HOPMBI
(npenukatsl). KBaHTOPBI CyIIeCTBOBaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOaumbl UCTUHHOCTH. Jlormdyeckue BBIpaKEHHUS.
Jlornueckue ToxaecTBa. JJoka3areabCTBO JOrMYECKUX TOKIECTB C MOMOILBIO TaOJINLL
HMCTUHHOCTH. JIormueckue onepannuy 1 ONepanuy HaJli MHOKECTBAMH.

3aKoHBI aireOpbl JIOTUKU. OKBHUBAJICHTHBIE NPEOOpa3OBaHUS JIOTMYECKHUX
BbIpaKeHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornueckue GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
GYHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOTUYECKUX (HYHKITUA.

Kanonunueckune (bopmbl JIOTUYECKUX BBIPAKEHUU. CosepuieHHbIE
IU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMaJIbHbIE (OPMBI, aJITOPUTMbI HX
HOCTPOEHUS 1O TabJIMIE UICTUHHOCTH.

Jlormyeckue »dJIEMEHTBI B CcoOCTaBe KomIibioTepa. Tpurrep. Cymmarop.
MHoropaszpsaseiii cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKMX DJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAKECHHIO. 3aluCh JIOTUYECKOIO BBIPAKEHUS 10
JIOTUYECKOM CXeMe.

[IpeacTraBineHre MLENbIX YHCET B MaMsATH KoMIbioTepa. OrpaHu4eHHOCTb
JYara3soHa 4YWcel IIpU OrPaHMYEHUHM KoiaudecTBa paspanos. llepenosHenue
paspsiiHOM ceTku. be33HakoBble M 3HAKOBBIC JaHHbBIC. 3HAKOBBIM OWT. J[BOWYHBIN
JOTIOJIHUTENIbHBIN KOJI OTPULATEIIbHBIX YUCEN.



[loObutoBeie jnormueckue onepauuu. Jloruueckuil, apuPMeTHUECKH U
nukmuecknit  capurnd.  llludpoBanme ¢ momompo TOOWTOBOM — omepanuu
«uckiroygaroriee NI .

IIpeacraBneHye BENIECTBEHHBIX YMCEN B IIAMITH KOMIIBIOTEpA. 3Ha4aIlas 4acTb
Y NOPSAIOK uncia. JlnanazoH 3Ha4eHHUI BEIECTBEHHbBIX yucen. [Ipobnemsl XpaHeHus
BEILIECTBEHHBIX YHWCEJ, CBS3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA PA3PAIOB.
BelnonHenne onepanuii ¢ BELMIECTBEHHBIMU YHCIAMHU, HAKOIUIEHHE OIIMOOK MpH
BBIYHCIICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBaHHUE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pPabOThl MPOCTEHIINX alrOPUTMOB
VOPABJICHUS MCIHOJHUTEISIMA W  BBIYHMCIWTEIBHBIX alaroputmoB. OmnpeneneHue
MCXOJHBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbId pe3yibTar.

Oranbl pemieHus 3anad Ha Komnbrorepe. VHCTpyMEHTalbHBIE CpEICTBA:
TPAHCIATOP, OTIATUMK, npoduiupoBmuk. Kommwiduus W UHTepHperanus
nporpamm. BupTyanbHble MallMHBbL.

WNurerpupoBanHas cpena  pa3paboTku. Meroasl OTJIAAKM — IPOrPAMM.
Hcnonp3oBaHue TpacCcUpoBOUHBIX Ta0Onuu. Otinagounslii BbeiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaUEHN TEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIE, JIorTnuecKkue. BerBinenus. CiioxHbie
ycnoBus. Lukner ¢ ycnoBueM. L[lukibl 1o nepemeHHo. B3anmo3ameHseMOCTb
paznuMyHBIX BUAOB 1UKIOB. MHBapmant 1ukia. CocraBleHHME LUKIA C
UCII0JIb30BAaHUEM 3apaHee ONPEAeIEHHOIO MHBApUAaHTa [IUKIIA.

JlokyMeHTHpOBaHue nporpamMm. Mcnons3zoBanne kommeHTtapueB. [loaroroska
OMMCaHMs MPOrPAMMbI U UHCTPYKLIMH JIJIs1 TOJIb30BATES.

AnroputMbl 00paOOTKM HATypajbHBIX YHCEJ, 3alHCAHHBIX B IMO3ULIMOHHBIX
CUCTEMAaxX CUHUCIICHHUS: pa30MeHue 3alKiCH Yncia Ha OTAEIbHbIE LU(PbI, HAX0XKIECHUE
CYMMbl W Tpou3BeleHus Lu(p, HAXOKICHHUE MAaKCUMaJIbHON (MHHUMAJIbHOM)
uudpsl.

Haxoxnenue Bcex MPOCTBIX 4YMCEN B 3aJaHHOM auariasoHe. lIpencraBnenue
yuciia B BUJe Ha0Opa MPOCThIX COMHOXKHUTENEH. AJNTOPUTM OBICTPOTO BO3BEICHHUS B
CTEIICHb.

OO0paboTka naHHbBIX, XpaHAUXcs B (ainax. TexcToBble U TBOMYHBIE (aJIbL.
@aitnoBbie nepemMeHHbIe ((haiinoBbie ykazaTenu). Urenue u3 Qaitna. 3anuce B daiii.

Pa3buenue 3amaum Ha momzanayu. [loamporpammel (mpouenypbl U (PYHKIIUN).
Pexypcusa. PexypcuBnubie 00BekThl ((pakrtansl). PexkypcuBHbIE NpoONEAyphl U
¢yukiun. Mcnonp30Banre cTeka Ajsl OpraHu3alii PeKyPCUBHBIX BBI30BOB.



Hcnonp3oBaHue CTaHIapTHOW OMOIMOTEKH S3bIKA MPOrPaMMHUPOBAHMSL.
[Tonkmrouenue OMOMMOTEK MOAIPOrpaMM CTOPOHHUX MPOU3BOAUTENEH. MOy IbHBIHI
IPUHIIUI IOCTPOEHUS IPOTPAMM.

Yucnennbie MeTobl. TouHOE M TPUOIMKEHHOE pellieHus 3a7aun. YuciaeHHbIe
METOJIbl pEIIeHHUs YpaBHEHW: METOJA Mepedopa, METoJ MOJIOBUHHOTO JEICHHUS.
[TpuOnmmk€HHOE BBIYMCICHUE NIJIMH KpPUBBIX. Bprumcnenuwe miomaaei ¢uryp c
MIOMOILBIO YHUCJIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpamnenun).
[louck ™akcumyma (MUHHUMYMa) GYHKIAA OJHOM TIEPEMEHHOW METOJO0M
MIOJIOBUHHOTO JEIEHUS.

OOpaboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHble  QyHKUMH  s3BIKA
[IPOrpaMMUpPOBaHUs JJi1 OOpaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJICUET KOJIMYECTBA TOSIBJICHUI CUMBOJIA B CTPOKE, pa3OueHHe
CTPOKHM Ha CJIOBa MO MPOOEIbHBIM CHUMBOJIAM, MOUCK MOJCTPOKH BHYTPU JTaHHOU
CTPOKH, 3aME€Ha HalJICHHOW ITOJACTPOKU Ha JAPYTYIO CTpOKy. ['eHepauus Bcex cioB B
HEKOTOPOM andasure, yIOBJIETBOPSIFOLINX 3aJIaHHBIM OTrpaHUYCHUSIM.
[IpeobpazoBanue Unciia B CHAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel U NOCIEAOBATEIBHOCTH uuced. Belumcienne 000OHIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WJIM YUCIOBOM IOCIEI0BATEIBHOCTH (CYMMBIL,
MIPOU3BEJICHUSA, CPEIHEr0 apU(PMETUYECKOTO, MUHUMAJIBHOTO M MaKCUMaJIbHOIO
AJIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOUIMX 3alaHHOMY YCIIOBHIO).
JIMHENHBIN IOKUCK 3aJJaHHOTO 3HAUYCHHUS B MACCHUBE.

CoptupoBKa OJHOMEPHOr0 MaccuBa. IIpocTeie MeTonbl COPTHUPOBKU (METO.
ny3bIpbKa, METOJA BbIOOpa, COPTHUPOBKAa BcTaBKamH). COpPTUPOBKA CIHMSHHEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). JIBowdHBIM MOUCK B
OTCOPTUPOBAHHOM MacCCHUBE.

JIBymMepHBIE MacCHBBI (MaTpuilbl). AJTOPUTMBI OO0paOOTKM  JIBYMEPHBIX
MAacCHBOB: 3aIl0JIHEHHE JBYMEPHOIO YHCIOBOIO MAacCHBa IO 3aJaHHBIM IPaBHJIAM,
IIOUCK 3JIEMEHTa B JBYMEPHOM MAacCCHBE, BBIUMCJICHHE MakCUMyMa (MUHUMyMa) U
CyMMBbI 3JIEMEHTOB JIBYMEPHOIO MacCHBa, MEpECTaHOBKAa CTPOK M CTOJOILIOB
JBYMEPHOT'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHU

TexcroBerii mporneccop. PenmaktupoBanue u ¢opmarupoBanue. IIpoBepka
opdorpapun u rpammartukud. CpeAcTBa MOHUCKA W aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcnonb3zoBanne ctuineil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaBiaenue. KomiekTuBHas paboTta ¢ JokymeHTamMu. WHCTpyMEHTBI
pElIeH3UpOBaHUsI B TEKCTOBBIX THporeccopax. OO6mauHble cepBUCHL. JlenoBas
nepenucka. Pedepar. IlpaBuna uMTHpPOBaHHS HUCTOYHUKOB U OQOpPMIICHUS
oubmorpaduueckux ccpuiok. OdopmiieHHE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C



KOMIIBIOTEPHOM BEPCTKOM TEKCTAa. TEeXHHYECKHMe CpeacTBa BBOJA TEKCTa.
Crnennanm3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 33Ja4M aHAJIW3a JAHHBIX: IIPOTHO3UPOBAHME,
KJIaccuuKanus, KilacTepuszalus, aHauu3 OTkIoHeHud. [locienoBarenbHOCTD
pelieHus 3aJad aHajd3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA U OLEHKA
KauecTBa JAHHBIX, BBHIOOP /WM TMOCTPOCHHE MOJENH, MpeoOpa3oBaHUE ITAHHBIX,
BU3yalIM3alMs JaHHBIX, MHTEPIpPETANUs pe3ysbraroB. [Iporpammubie cpenacrsa u
MHTEPHET-CEPBUCHI JJI1 OOpaOOTKM W MpPEACTABIICHUS JaHHBIX. bojbline naHHBIE.
MammnHoe o0yueHue. HTenneKkTyanbHbli aHaau3 JaHHbIX.

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TAOMUU. BeluncieHue Cymwbl,
cpeaHero apupMeTHYecKoro, HanOOJbIIEro (HaMMEHBIIEr0) 3HAYEHMs AMaIla3oHA.
Boeruncnenne koag¢uiuueHta KoppeasiuMM JABYX psiioB  naHHBIX. [locTpoenue
CTOJIOYATHIX, IMHEWYATBIX U KPYroBbIX auarpamm. [loctpoenne rpadukoB QpyHKINM.
[Ton6op nuHuYM TpeHa, pelIeHre 3a1a4 POrHO3UPOBAHUS.

YucneHHoe pelIeHHME ypaBHEHMH C IIOMOIIBIO Ioa0Opa  IMapameTpa.
OnTtumuzanys Kak IMOMCK HAaWJIy4YlIETO pPElICHHs] B 3aJaHHBIX yCIoBUAX. LleneBas
¢yHk1Ms, orpaHndeHus. JIokanpHble U T7100aNbHBIE MUHUMYMBI LIETIEBOM (PYHKLIUU.
Pemenue 3a1a4 ONTUMHU3ALUU C TIOMOILBIO 3IEKTPOHHBIX TaOJIMII.

11 KUIACC

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OLEHKE KOJIMYECTBA HMH(POPMaLUU. 3aKOH
agmutuBHocTH uWH(opmaruu. dopmyna Xapmm. HWudopmaius U BepoSITHOCTS.
®opmyna lllenHoHa.

Anroputmbl  cxatus gaHHbiX. Anroputm  RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi JaHHBIX C NOTEPSAMH. Y MEHbIIECHUE TITyOUHBI
KoaupoBaHus 1BeTa. OcHOBHBIC Uaen aaroputMoB cxkatust JPEG, MP3.

CkopocTp mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM INE€peladyd  OT
UH(GOPMAITMOHHOTO 00bEMa NAaHHBIX W XapaKTEPUCTUK KaHaia CBs3H. [IpuyuHbI
BO3HUKHOBEHHUsI OIIMOOK TMpu Tnepenade JaHHbIX. Koapl, MO3BOJSIOIINE
OoOHapyXMBaTh M HCIPABIATh OIIMOKH, BO3HHUKAIOIIME MpPHU TMepeaaye JIaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBTopenuem 0utoB. Koapl XoMMuHra.

Cucrembl. KoMoHEHTBI CUCTEMBI U UX B3auMozeicTBue. CucteMHbIi 3 HeKT.
VYmpasnenue kak nHGOpMaIMOHHBIN nporiecc. OOpaTHas CBSI3b.

Mopenn u monenupoBanue. Llens monpenupoBanus. COOTBETCTBHE MOJEIU
MOJIEIUPYEMOMY OOBEKTY WM Tpoleccy, Lenu moaenupoBanusa. dopmanuzanus
MPUKIIAJIHBIX 3a]1a4.



[IpeacraBieHue pe3yapTaTOB MOJEIMPOBAaHUS B BHUAE, YAOOHOM JUIA
BOCHPUATHS YEJIOBEKOM. ['paduueckoe mpencTaBieHHE NAaHHBIX (CXEMbl, TaOJIUIIBL,
rpaduKn).

I'padbl. OcHoBHble noHATHA. Bunpl rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpPHI, CIMCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX  3a7a4, CBSA3aHHBIX C aHaiu3oM TpadoB  (IIOCTPOCHHE
ONTUMAJBHOTO TMYTH MEXIy BepIIMHAMH rpada, ONpeaeiIeHne KOJIMYecTBa
pa3IMYHBIX MyTEH MEXy BEpLIMHAMU OPUEHTHPOBAHHOTO AlIUKINYECKOTO rpada).

HepeBbs. bunapHoe nepeBo. [lepeBbst noucka. CrocoObl o0xona Jepesa.
[IpencraBnenne apupMeTHUECKUX BBIPAKECHUN B BUE AepeBa. JIMCKpETHbIE UTPHI
JIBYX UTPOKOB ¢ ToiiHO#M mH(popmarmeit. [loctpoenue nepesa mepebopa BapHaHTOB,
ONHCAaHUE CTPATETMH UTPbl B TaOIUYHON (opMe. BBIMTpHINIHBIE U MPOUTPHILIHBIC
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOro HMHTeJUIeKTa. CepBHCHI MAallMHHOTO IIEPEBONA U
pacno3HaBaHMsl YCTHOM peud. KorHuTHBHBIE cepBHCHL. MaeHTHpuUKaLMs U MOUCK
n300pakeHnil, pacro3HaBanue aul. CamooOyyaromuecs cucteMbl. ICKyCCTBEHHBIM
MHTEUIEKT B KOMIBIOTEPHBIX Hrpax. lcnosib3oBaHHME METOAOB HCKYCCTBEHHOIO
UHTEIUIEKTa B O0y4aroumx cucreMax. lcrmoiab3oBaHHME METOJOB HCKYCCTBEHHOIO
UMHTEUIEKTa B poOororexHuke. WHrepHer Bemeil. IlepcniekTuBbl pa3BUTHA
KOMITbIOTEPHBIX UHTEIJIEKTyaIbHBIX cUCTEM. HeillpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBaHUE

@opManuzanus MOHATUSA anroputMa. MammHa TerOpuHIra Kak yHUBEpCalbHas
MoJenb BerurciaeHu. Tesuc Yépua—Twropunra.

OueHka CIOXXHOCTU BbIYMCICHUNA. BpeMs paboTbl M 00BEM HCHOJIB3yEeMOM
MIaMsTH, UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX NTaHHbIX. OLlEHKa aCUMIITOTUYECKOU
CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI NOJMHOMHUAIBHOU CIOKHOCTH. llepebopHbie
anroputMsl. [Ipumepsl pazIMyHBIX aITOPUTMOB PEIIEHUS OAHOW 3a7add, KOTOpbIE
UMEIOT Pa3JIMYHYIO CJI0KHOCTD.

[lonck mpOCTHIX YMCEN B 3aJaHHOM JHANa3oHE C ITOMOMIbIO AJIrOpUTMa
«petieto DparocheHay.

MHoropa3psiaHble 1elible YUCIia, 3a7a4i JJIMHHOW apu(pMETHKH.

CnoBapu  (accouMaTWBHBIE  MAacCHUBBI,  OTOOpa)ke€HUs).  XOII-TaOJHUIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS JUIsl 33JaHHOTO TEKCTa.

Creku. AmnHanu3 TpaBUIBHOCTA CKOOOYHOIO BbIpaXeHHs. Briuncienue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (opme.

Ouepenu. Mcnosnb3oBaHUE OYepear 111 BDEMEHHOTO XPAHEHHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBLHOTO OCTOBHOTIO J€peBa
B3BEIIEHHOT'0 CBA3HOTO HEOPUEHTHUPOBaHHOTO Tpada. KonnuecTBo pa3auuHbIX MyTen



MEXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO AaIMKIMYeckoro rpada. AjroputMm
JIEHKCTPBL.

HepeBps. Peamuzanys aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[IBomdHBIE
(Ounapuble) naepeBbs. [locTpoeHue nepeBa Uid 3aJaHHOTO  ApUPMETHUECKOTO
BbIpaKeHMs. PeKypcuBHbBIE anropuTMmbl oOxona nepeBa. lMcmonap3oBaHHE CTEKa H
ouepenu st 00xoza AepeBa.

JluHaMuyeckoe MporpaMMUpOBaHUE KaK METOJ pEUIEHUs 3a7a4 C COXPaHEHUEM
IPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jayd, pPElIaeMble € IOMOIIBIO JUHAMHYECKOIO
IPOrpaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIUI, MOACYET KOJIMUYECTBA
BAPUAHTOB, 33J1a41 ONTUMH3ALUY.

[lonsiTue 00 OOBEKTHO-OPHEHTHPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaaccel. CBoilcTBa W METOAbl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIN3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO  IOJXOJA.
Wukarncynsauys, HacleJ0BaHuEe, TOJUMOP(HU3M.

Cpensl  ObicTpoil pa3paboTku mnporpamM. IIpoektupoBanue wuHTEpdeiica
noJsib3oBates. VMcnonb30BaHUE TOTOBBIX YIPABISIEMBIX 3JE€MEHTOB JJI MOCTPOCHHUS
uHTEepdeiica.

O0630p A3BIKOB IPOrpaMMUPOBAHMUS. [TonsiTne 0 napaaurmax
MIPOrpaMMHUPOBAHUS.

NupopmanuoHHbIE TEXHOJIOTIHH

Dtarnbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO MOACIUPOBAHUS: TIOCTAHOBKA 3aJa4H,
pa3paboTKa MOJENHU, TECTUPOBAHUE MOJIENH, KOMIIbIOTEPHBIM 3KCIIEPUMEHT, aHAJIU3
pE3yNbTaTOB MOJEIUPOBAHHUS.

Juckperuzauuss TMpd  MaTEeMaTHYECKOM  MOJECIUPOBAHUU  HEMPEPBIBHBIX
nporieccoB. MojaenupoBaHue IBIKEHUS. MopaenupoBaHue OUMOJIOTHYECKUX CHUCTEM.
MaremMaTtnyeckue MOJEIM B OSKOHOMHUKE. BBIYMCIHMTENBHBIE SKCHEPHUMEHTHI C
MOJIEJISIMH.

OOpaboTka pe3yabTaTOB OHKCIEPUMEHTAa. MeToJ HauMEHBIIUX KBaJpaToB.
OuneHka YHCIOBBIX MApaMeTPOB MOJACIHUPYEMBIX OOBEKTOB U  IPOILIECCOB.
BoccTranoBienue 3aBUCUMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHpie  momenu.  Metoasl Monte-Kapno.  Mmuranuonnoe
MoienrpoBaHue. CHUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunpie (pensiuuoHHBbIE) O0a3bl JaHHBIX. TabnMima — TpencTaBliCHUE
cBelleHHii 00 OoaHOTHMIHBIX 00BekTax. Ilome, 3ammch. Kimrou tabimmipel. Pabora ¢
roToBOM 0a30i JaHHBIX. 3anojiHeHWe Oa3bl JaHHbIX. [loMCK, CcOpTUpOBKa U
¢unbTpanys AaHHBIX. 3ampochl Ha BBIOOPKY AAHHBIX. 3ampoChl C MapaMeTpaMu.
Beruucnsiemple 1oss B 3arpocax.

MHoroTabiuunbie 0a3bl JaHHBIX. THUTIBI CBsi3ed Mexay Tabnuuamu. BuenmHui
kitod. LlenocTHOCTh 6a3bl JaHHBIX. 3aMPOCkl K MHOTOTaOJIMYHBIM 0a3aM JaHHBIX.



NHutepueT-npuinoxenus. 1lonsatne 0 cepBepHOM M KIMEHTCKOM 4YacTAX CaMTa.
TexHOoruss «KJIUEHT — CepBep», €€ NOCTOMHCTBA M HEAOCTaTKU. OCHOBBI S3bIKA
HTML u xackamubix Tabmnui ctueit (CSS). Cuenapuu Ha si3pike JavaScript. @opmbl
Ha BeO-CTpaHUIIE.

Pa3memnienune BeO-caifToB. Yciayra XxocTuHra. 3arpy3ka (haiioB Ha CauT.

BBoa wm300pakeHWI! C HUCHOIB30BAaHUMEM pAa3IMYHBIX LU(PPOBBIX YCTPOUCTB
(undpoBeIX (oTOANMmapaTroB M MHUKPOCKOIOB, BUICOKaMep, CKaHEPOB U JPYTHX
ycTpoiicTB). I'paduueckuii penmaktop. Paspemenue. Kagpuposanue. HMcrnpaieHue
nepcuekTuBbl.  I'mcrorpamMma.  Koppekuuss — ypoBHEHW,  KOppeKuHs — LIBETA.
ObecuBeunBaHre BETHBIX H300pakeHuit. Petymis. Pabota ¢ o0nactsamu. OUIbTphI.

MHorocnoiiaele n300paxkeHus. TekcroBble ciaon. Macka cnos. Kanambl.
Coxpanenue BbaeneHHOW obOnactu. IloaroroBka wuiumrocTpanuil st BeO-CalTOB.
AHUMUPOBaHHBIE U300paXKEHUS.

BekrtopHas rpaduxa. IlpumutuBbl. M3MeHeHue moOpsiiKa 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynnupoBka. Kpuble. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BeKTopu3anus pacTpoBbIX U300paKEHUN.

[IpyuHIMITBI TOCTPOEHUS U PEIaKTUPOBAaHUS TPEXMEPHBIX Mojeneil. CeTouHble
mozxenu. Marepuanel.  MoJenupoBaHHEe HCTOYHMKOB — ocBeulieHus. Kamepsl.
AnautuBHble TexHonoruu (3D-npunTtepsl). [loHsTHE O BUPTYaNbHON pEaNbHOCTU U
JOTIOJITHEHHOU pPEAIBHOCTH.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
UH®OPMATUKE (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh M CIOCOOHOCTh 00YYaOIIUXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEW MO3ULMEN JIMYHOCTH, CUCTEMOM
[IEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOLIUX
TPAJAULUOHHBIM LEHHOCTAM POCCHUMCKOrOo OOIIEeCTBa, pacIIUpeHHe KUIHEHHOTO
OMbITa W ONBITA JAEITEIIBHOCTH B MPOLECCE pealn3aluy CpPeACTBaMU Yy4eOHOTO
IIpeaMETa OCHOBHBIX HAIIPABJICHU BOCIIUTATEIBHOMN AEATEIBHOCTH.

B pesynabrare wusyueHus HMHPOPMATHKM Ha YpPOBHE CpEAHEro OOLIEeTo
oOpazoBaHus y oOydvaromierocst OyayT chOpMHUPOBAHBI CIEAYIOLUIUE JTUYHOCTHBIC
pEe3yJIbTaTHhI:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUE CBOMX KOHCTHTYLHMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
U TIPaBONOPsIKa, COONIOICHHE OCHOBOIIONAraloInX HOPM HH(POPMAIITMOHHOTO TpaBa
1 nH(OPMAITMOHHON O€30MaCHOCTH;



TOTOBHOCTh  MPOTUBOCTOATH  HMACOJIOTUM  AKCTPEMHU3MA, HAlMOHAINU3MA,
KceHOo(poOMH, TUCKPUMHUHAIIMM TI0  COIHAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM MPHU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HacJeauto, JOoCTKeHusiM Poccun B
HayKe, UCKYCCTBE, TEXHOJIOTHAX, TIOHNMAaHUE 3Ha4YCHUS WH(POPMATHKN KaK HAYKH B
’KU3HH COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCThH OIIEHMBAaTh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHbIC HOPMBI M IIEHHOCTH, B TOM YHUCJI€ B CETH
HNnTepner;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKJIKOYas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pPa3JIMUYHbIE BHUJIBI HMCKYCCTBa, B TOM YHUCIE
OCHOBAHHOTO HAa KCIOJIb30BaHUU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) puzuyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U 0€30MacHOTO 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3JIOPOBBIO, B TOM 4YHUCIE 3a CU€T coOJIIoJeHUST TpeOOBaHUI
0e30MacHON JKCIUTyaTallMil CPeACTB HMHGOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOT UM,

6) TPy10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K AQKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpaBJICHHOCTH, CIMOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U CaAMOCTOSITEIILHO
BBITIOJIHATh TAKYyIO JEATEIbHOCTD;

uHTepec K cdepam mnpodeccHoHaTbHON  JEATEIbHOCTH, CBS3aHHBIM C
UH(GOPMATUKON, MPOrpaMMUPOBAHHUEM H HWHOOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBAaHHBIMU Ha JIOCTWKCHMSIX HAyKd HWHPOPMATUKU M HAYYHO-TEXHUUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTHYEeCKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJIO0AJTBLHOIO XapakTepa HJKOJOTHYECKUX MpoOdJieM U TyTed Hx
pemeHus, B TOM 4YHCI€ C y4€TOM  BO3MOXKHOCTEH  HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:



chOpMUPOBAaHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAyKH, AOCTH)KEHHMSIM HAyYHO-TEXHHMUYECKOTrO TMporpecca M
OOIIECTBEHHON MPAKTUKH, 32 CYET MOHUMAHMS pOJIM MHPOPMALMOHHBIX PECYpPCOB,
MH(POPMAIIMOHHBIX IPOLECCOB WU HHPOPMAIMOHHBIX TEXHOJOTHMH B YCIOBHUAX
1 poBoi TpaHchopMaluu MHOTUX cep KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE IICHHOCTH HAy4HOH [e€ATeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

B mporecce noCTHKEHUST TUYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOrPaMMBbI O
UHPOpMATUKE y OOYyYarOIUXCsSl COBEPIICHCTBYETCS 3MOLIMOHAIBHBIM HMHTEJUIEKT,
Mperoiararonmii cOpMUPOBAHHOCTE:

CaMOpPETYJIUPOBaHMsI, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMIIEHHWE K JOCTHKEHUIO LIENIU U
yCcrexy, ONTHUMH3M, WHHUIMATHBHOCTb, YMEHHUE JIEHCTBOBaTh, HCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSHHE
ApYTUX, YYUTHIBATh €r0 IpPH OCYLIECTBICHHMH KOMMYHMKAIIMHM, CIHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C
APYTUMH JIOABMH, 3a00TUTHCA, IPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare wusydenus WHGOPMATUKH HAa YpPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOyuwaromierocs OyayT cHOpMHUpPOBaHBI  MeTanpeaMETHbIE
pEe3yNbTaThl, OTPAXEHHBIC B YHUBEPCAJIbHBIX YyUYEOHBIX ICHCTBUAX, a WMEHHO —
MMO3HABATCIIbHBIE  YHHUBEPCAJIbHBIE  y4eOHBIC  JCHCTBUSA, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC Yy4YeOHBbIC JCHCTBUSA, PETYJIATHUBHBICE YHUBEpCAIbHBIC Yy4ueOHBIC
JIEHUCTBUSA, COBMECTHAS JEATEIHHOCTD.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSITEJILHO dbopmynupoBath U aKTyaJIu3upPOBaATh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBI MPU3HAK WM OCHOBAHUS ISl CpaBHEHUS,
kinaccudukanuu u 00001IeHUS;

ONpeNesiATh IEeNM JIeATEIbHOCTH, 3aJaBaTh IlapaMeTpbl M KPUTEPUH HUX
JTOCTHKCHUS,



BBISIBJIATh 3aKOHOMEPHOCTH U MMPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBJICHUAX;
pa3pabaThiBaTh IJIaH PEHICHHUs] MPOOJEeMbl C YYETOM aHalM3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHMBATh PUCKU NOCIEICTBUN AEATENbHOCTH;

KOOPJMHHUPOBATH U BBIIOJHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX IPOOJIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIQZIETh HABBIKAMHU YYEOHO-MCCIEAOBATENbCKOM U NMPOEKTHON JEATEIbHOCTH,
HAaBbIKAMU  paspelieHusi  mpoOjeM, CIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEIBHOMY IOUCKY METOJOB PEIICHUs MPAKTUUYECKHUX 3ajad, MPUMEHEHUIO
Pa3IMYHbIX METOJOB ITO3HAHUS;

OCYLIECTBJIATH Pa3JINYHbIE BUJIBI JEATEIBHOCTH IO NOJYYEHUIO HOBOI'O 3HAHUS,
€ro MHTEpIpeTalnuy, NpeoOpa3OBAHUI0 M MPUMEHEHUI0 B PA3IHMYHBIX Yy4EOHBIX
CUTYaIIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMupoOBaTh Hay4YHBIH THN MBIIIJICHUS, BIAJAETh HAyYHOM TEPMHHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpoBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTHI JUIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHNMN, 33]1aBaTh [IAPAMETPhI U KPUTEPUU PEILCHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€ PELIECHUS 3aJa4l Pe3yJbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJICHAINIPABICHHbBII MOUCK IEpeHoca CPelCcTB U CHOCcOOOB
JEeNCTBUS B MPOPECCUOHAIBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAaHUS B TMO3HABATEIBbHYI0 M MPAKTHYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00sacTei;

BBIJIBUTaThb HOBBIE HJEHW, IPEUIaraTb OPUTMHAIBHBIE MOJIXOJbl W PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) paboTa ¢ uHpopmanmeii:

BJIaJIeTh HABBIKAMM TOJy4YeHHsS] MH(OpPMAIMU W3 MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENIbHO OCYILECTBIIATh NIOUCK, aHAJIU3, CUCTEMATU3aLNI0 U HHTEPIIPETALIUIO
MH($OpPMaLMU PAa3INYHBIX BUIOB U (OPM MPEICTABICHUS;



CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hOopMaTax ¢ yuéToM HazHAYCHUS MHPOPMAIIUN
U TIICJICBOM ayAWTOpHH, BBIOMpas ONTHUMAIbHYIO (QOpPMYy TIPEICTABICHUS U
BU3YaJIH3allHH;

OILICHHBATh JOCTOBEPHOCTh, JCTHTUMHOCTh HH(MOpManuu, €€ COOTBETCTBHE
IIPABOBBIM ¥ MOPAJIbHO-3THICCKUM HOPMaM;

WCIIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpTaHHW3AI[MOHHBIX 3aJa4 C
coOnroficHneM TpeOOBaHMI JPrOHOMHKH, TEXHHKH O€30IaCHOCTH, T'HUTHUEHBI,
pecypcocOepeKeHus, MPABOBBIX W JTHYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30MacHOCTH;

BJIaJICTh HaBBIKAMH PACIIO3HABAHMS ¥ 3AIUTHI HHPOPMAIH, HHOOPMAIIMOHHOM
0€30IacHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIEC yqeﬁﬂble )IeﬁCTBHﬂ

1) oOmenne:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX chepax KU3HHU;

pacrio3HaBaTh HEBEpPOAIbHBIE CPEJACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, pAacCMO3HaBaTh MPEANOCHIIKM KOH(MIUKTHBIX CUTYallUd M
CMATYaTh KOH(IUKTHI;

BJIAJETh  Pa3IMYHBIMM  CcHocoO0amMu  OOIIEHWS W B3aWMOJICUCTBUSA,
aprYMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMSIr4aTh KOH(JIMKTHBIEC CUTYallUH;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHJIUBUIYAIbHOU
padoTHI;

BBHIOMpaTh TEMAaTUKy U METOJbI COBMECTHBIX JEUCTBUN C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaX0TO YjeHa KOJUICKTUBA,

NpUHUMATh  1I€JIM  COBMECTHOM  JEATECIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO HX JOCTHIXKEHUIO: COCTAaBJISITh IUJIAH JCHCTBUM,
pacrpenensiTb pojaud ¢ Y4E€TOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pPeE3yIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bI B OOIINIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJIEM C TIO3UIIMM HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE TOBEJICEHHE B  Pa3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.



PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA

1) camoopranuszanus:

CaMOCTOSATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JEATEIBbHOCTb, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJISATH IJIaH PEIICHUS MPOOIEMbI C YIETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEU U MPEINOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4e€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUMH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peLIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM APYAULIUU B Pa3HBIX
o0JjacTaX 3HaHUM, MOCTOSIHHO NOBBIIIATh CBOM 0Opa3oBaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPO.Ib:

JaBaThb OLICHKY HOBBIM CHUTYyalllsM, BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/IETh HaBbIKAMH MMO3HABATEIbHON pe(dIEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyJbTAaTOB M  OCHOBAaHUM,
UCIIOJIb30BaTh MPUEMBI PEePIEKCUU Il OLEHKH CHUTyallud, BBIOOpa BEPHOIO
peleHus;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHAMAaTh MOTHBBI W AapryMEHTBl JAPYIMX T[IpU aHaJIu3€ pPE3YIbTaTOB
NEATEIIBHOCTH.

3) npuHATHSA ce0s1 M APYTrUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M AapryMEHTBl JPYyIMX IIPU AaHAJIU3E PE3YJIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesoBeKa.

NPEAMETHBIE PE3YJIBTATHI

B nponiecce n3yuenus kypca nHboOpMaTHKU yriyoaéHHoro ypoBHs ¢ 10 knacce
00y4JaronUMuUCs Oy IyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIC PE3yIbTaThI:



BIIQJICHUE TPEJCTABICHUSIMH O poJd HWHGOPMAIMM W CBA3AaHHBIX C HEH
MPOIIECCOB B TMPUPOJIC, TEXHUKE U OOIIEeCTBEe, TOHATHIMHU «UHGMOPMAITIN,
«MH(POPMAIIMOHHBIN MPOIECC», «CUCTEMa», «KOMIIOHEHThI CUCTEMbDY, «CHUCTEMHBIN
b dexT», «uHbDOpPMAIITMOHHAS CUCTEMAaY, «CHUCTEMa YIIPaBICHUSY;

BIIQJICHUE METOJaMH Toucka wuHpopMaruu B ceTd HVHTEepHET, yMeHue
KPUTHYECKH OIEHUBATh MH(POPMAIIHIO, TTOTYICHHYIO U3 ceT VIHTepHeT;

YMEHHUE XapaKTepPU30BaTh OOJBIINE JaHHBIC, TPUBOJAUTH TPUMEPHI HCTOYHUKOB
UX TIONy4YEeHHUs] M HaANpaBJICHHUs UCIOJb30BaHUS, yMEHHUE KIacCU(PUIIMPOBATDH
OCHOBHBIC  3aJlaud  aHaiM3a JaHHBIX (MIPOTHO3UPOBAHUE, Kiaccuukanus,
KJIaCTepU3allis, aHAIW3 OTKJIOHEHHI), TOHMMATh IOCIIEI0BATEILHOCTh PEIICHUS
3a/ay aHajdM3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKAa Ka4yecTBa
JAHHBIX, BBIOOP W/WIU  TOCTPOEHUE MOAENIH, MpeoOpa3oBaHHE JIAHHBIX,
BU3YaJU3allMsl TaHHBIX, UHTEPIPETAIHs pPe3yIbTaTOB;

NOHUMAaHUE OCHOBHBIX TPUHIMUIIOB YCTPOHCTBA U  (YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX W MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN pPa3BUTHS
KOMITHIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBBIKAMU Pa0OThl C OMEPAUOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU MPOTPAMMHOIO OOECIIEYeHUs ISl peIlIeHUs YY4eOHBIX 3a/1ad M0 BHIOpaHHOU
CHeIHAIN3alINN;

HaJU4He TPEICTABICHUNA O KOMITBIOTEPHBIX CETAX W MX POJIM B COBPEMECHHOM
MHUpe, 0 0a30BBIX MPUHIIAIIAX OPTaHU3AIMU W (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedf, o0 0OmMX MpUHIUNAX pa3pabOTku U (YHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;

MOHUMAaHHE yTPO3 HHPOPMAIIMOHHOW 0€30MaCHOCTH, UCIIOJIb30BAHUE METOJIOB H
CpPEACTB MPOTUBOJCUCTBUS HTUM yrpo3am, CoOOJIIoeHue Mep O0e30MacHOCTH,
PEeNOTBPAIIAIONINX HE3aKOHHOE paCIpOCTpAaHEHHWE TMEePCOHAIBHBIX  JIAHHBIX,
coOmrofienne TpeOOBaHMUI TEXHUKU OE30MacHOCTH M TUTHEHBI TpH paboTe ¢
KOMITBIOTEpAMH W JPYTMMH KOMIIOHEHTaMU IU(POBOTO OKPYKEHHS, MOHUMAHUE
MIPaBOBBIX OCHOB HCITOJIb30BAaHUS KOMITBIOTEPHBIX MpOTpaMM, 06a3 TaHHBIX U PaOOTHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX MPHUHIIMIOB JAUCKPETU3AIMH PA3JIUYHBIX BHUJIOB
uHboOpMaIlK, YMEHUE OIpeAeyiaTh WHOOPMAIMOHHBIH O0BEM  TEKCTOBBIX,
rpaguUecKuX M 3BYKOBBIX JaHHBIX TPHU 3aJaHHBIX IMapaMeTpax IUCKPETH3AIlHH,
YMEHHUE ONPENEIATh CPEIHIO CKOPOCTh MEpe/layd JaHHBIX, OIICHUBATh N3MCHCHUE
BpEMEHU TIepeadyd TP M3MECHCHHMH WH(POPMAIIMOHHOTO O00BbEéMa JaHHBIX H
XapaKTEPUCTHUK KaHaja CBS3H;

YMEHHUE WCIOJIb30BaTh TMPH PEIICHUH 3a7a4 CBOWCTBA IMO3WIIMOHHON 3aIlucu
qrcell, aJlTOPUTMa MIOCTPOSHUS 3aMMCH YHCIIa B TIO3UIIMOHHOW CUCTEME CUHCIICHUS C
3aJJaHHBIM OCHOBAaHUEM U TIOCTPOCHUS YHCIIa MO CTPOKE, COMEpIKaIleH 3aliCh ITOTO



YuCcjia B TO3WUIMOHHOW CHUCTEME CUWCICHUS C 3aJaHHBIM OCHOBAaHHMEM, YMEHHUE
BBITIOJTHSTH apU(PMETHIECKUE OTIepaIlii B TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJIHATh MNPEOOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUM, MCIOIb3YS
3aKOHBI ~ aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
TU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAJbHBIX (hopMax MO 3aJaHHOW TaOymIle
MCTUHHOCTH, HWCCIEAOBaTh O0JacTh HMCTHHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
MepeMEHHBIC, PEIIaTh HECIOKHBIC JIOTHICCKUE YPABHEHUS M CHCTEMbI YPaBHEHUM;

NOHUMaHUE 0a30BbIX QJITOPUTMOB OOpPaOOTKH YMCIOBOM U TEKCTOBOMU
uH(popMaIuu (3anuch YMcell B MO3UIUOHHON CUCTEME CUMCIICHUS, HAX0XKEHUE BCEX
MIPOCTHIX YUCEN B 33JIaHHOM JHamna3oHe, 00paboTka MHOTOPAa3PSAHBIX IENIBIX YUCE,
aHAJIN3 CHUMBOJIBHBIX CTPOK W JPYTHUX), aJITOPUTMOB TOWCKA U COPTHPOBKH, YMCHHUE
OMpENENATh CI0KHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB (CYMMHpPOBaHUE
AJIEMEHTOB MAacCHBa, COPTUPOBKAa MAaCCHBAa, MEPEOOPHBIC aNTOPUTMBI, TBOMYHBIN
MOWCK) U TPUBOAUTH MPUMEPHl HECKOJIBKUX AITOPUTMOB PA3HON CIOXKHOCTH IS
pelIeHusl OJTHOW 3a]1a4u;

BIIQJICHUE YHHUBEPCATBHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHUsIMUA O 0a30BbIX THIAX JAHHBIX U CTPYKTYpax
JAHHBIX, YMEHUE HCIOJIb30BaTh OCHOBHBIC YIPABJISIONIME KOHCTPYKIHUU, YMEHHUE
OCYIIIECTBJIATh aHAJIN3 TIPEIJIOKEHHON MPOTPAMMBI: ONIPEACIIATh Pe3yabTaThl PAOOTHI
MIPOTpPaMMBbI TIPH 3aJIaHHBIX MCXOJTHBIX JTaHHBIX, OMPEACISITh, IPH KAKUX HMCXOJIHBIX
JTAHHBIX BO3MOYKHO TOJTyYEHHE YKa3aHHBIX PE3yJIbTaTOB, BEISBIIATH JaHHBIC, KOTOPHIC
MOTYT MPUBECTHU K OMIMOKE B pabOTe MporpamMmsbl, (OpMYIHPOBATH MPEJIOKEHHUS TI0
YIIYYIIIEHUIO IPOTPaMMHOTO KOJIa;

YyMEHUE  CO37aBaThb CTPYKTYpUPOBAHHBIE  TEKCTOBBIC  JOKYMEHTHI M
JEMOHCTPAIIMOHHBIC MaTepUaIbl C HCIOJIH30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

yYMEHHUE MCIOJIb30BATh AJICKTPOHHBIC TAOIMIIBI IJIsi aHANK3a, MPEJACTaBICHUS U
00pabOTKM MaHHBIX (BKJIIOYAs BBIYMCICHHE CYMMBI, CPEIHEro apu(MeTHudecKoro,
HauOOJBIIEr0 W  HAWMEHBINEro 3HAUCHWW, pEIICHHE ypaBHEHUH, BBIOOD
ONITHMAJIBHOTO PEIICHMS, OO0 JIMHAK TPEHAA, PEIICHHE 3a1a9 MPOTHO3UPOBAHU).

B nponiecce u3yuenus kypca nHbopMaTHKU yriyoaéHnoro yposHs 6 11 knacce
o0y4JarouMucs OyIyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIE PE3yIbTaThI:

YMEHHUE CTPOUTh HEpPaBHOMEPHBIC KOMABI, JOMYCKAIONME OJHO3HAYHOE
JEKOJIMPOBaHKUE COOOIIEeHUM (TIpeUKCHBIE KOJIbI), UCIIOJIH30BATh TPOCTEHIITNE KOJIBI,
KOTOPBIE TIO3BOJISIIOT OOHAPY)KMBATh Y UCIPABJIATH OMMOKK MPHU Tepeaade JaHHbBIX,
CTPOUTh KOJI, OOECTEUMBAIONIMN HAUMEHBIIIYI0 BO3MOXXHYIO CPEIHION JJIHHY
COOOIICHUSI TIPU HW3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH MPUHIUIBI PaOOTHI
IIPOCTHIX AJITOPUTMOB CHKATHSI TAHHBIX;



YMEHUE pemiaTh aIrOPUTMHUYECKHE 3a/Jaud, CBSI3aHHBIE C aHAIM30M rpadoB
(3ama4 TOCTPOCHUSI ONTUMAIBLHOTO TYTH MEXAY BepiinHaMu rpada, onpeaeaeHus
KOJIMYECTBA  PA3UYHBIX MYyTe  MEXKIy  BEpIIMHAMU  OPUEHTHPOBAHHOIO
AIMKIIMYECKOro rpada), yMeHUE HCIOIb30BaATh JIEPEBbS MPU aHAINU3E U MOCTPOCHUU
KOJIOB W I TIPEACTABICHUS apu(METUYECKUX BBIPAKEHUW, MPU PEIICHUN 3a1ad
MIOMCKa U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UIPHI MO 33aJAHHOMY aJrOpPUTMY,
pa3pabarbiBaTh U 00OCHOBBIBAThH BHIUTPBHIIIHYIO CTPATETUIO UTPHI;

yMeHUEe pa3pabarbiBaTh U pEaIU30BbIBATH B BHJE MNpOorpaMMm 0a3oBbIe
aNrOPUTMBI, YMEHHE HCHOJIb30BAaTh B NpPOrpaMMax AAaHHBIE PA3JIMYHBIX THUIIOB C
Y4ETOM OTpaHMYECHUN Ha JUANa30H HMX BO3MOXXHBIX 3HAUYEHUW, MPUMEHSTH IPH
pelIeHUN 3a7a4 CTPYKTYPhI JTaHHBIX (CIUCKH, CIIOBApU, CTEKH, OUEPEIH, JIEPEBHs),
UCIIOJIb30BaTh  0a30Bble  OMepaldd €O CTPYKTypaMu JaHHBIX, [PUMEHSTH
CTaHJAapTHBIE U COOCTBEHHBIEC MOIPOrPaAMMBI [ 0OpaOOTKUA YMCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TNpU pa3paboOTKe NporpamMm OUOIUOTEKU
MOAIPOrpaMM, 3HaTh (DYHKIIMOHATIBHBIE BO3MOXHOCTH MHCTPYMEHTAJIBHBIX CPEJICTB
cpeabl pa3pabOTKH, YMEHHME MCIOJIb30BaTh CPEJCTBA OTIAJKU MPOTPaMM B CpPEe
IpPOrpaMMHPOBAHUS, YMEHUE IOKYMEHTUPOBATh TPOTPAMMBIL;

yMEHHE CO3/1aBaTh BeO-CTPaHUIIbI;

BJIaJICHHE OCHOBHBIMH CBEACHUSAMM O 0a3ax JaHHBIX, UX CTPYKType, CpeACTBax
CO3/IaHUsI M PabOTHI C HUMH, YMEHUE HCIIOIL30BaTh TAOJUYHBIE (PETISAIIMOHHBIC) 0a3bl
JAHHBIX (COCTaBIATH 3aMpOChl B 0a3ax JaHHBIX, BBINOJHATH COPTHUPOBKY U TMOUCK
3amuceil B 0a3e JaHHbBIX, HANOJHATH pa3paboTaHHyIO 0a3y JAaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHHE UCIOIb30BaTh KOMIBIOTEPHO-MATEMAaTUUECKUE MOJEIM sl aHajdu3a
00BEKTOB M MPOIIECCOB: (POPMYTUPOBATH 1I€JIb MOJCIUPOBAHUS, BBIMOJHATH aHAIN3
pe3yJbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHHUS, OLEHHBATH COOTBETCTBHUE
MOJIENTA MOJEIHPYEMOMY OOBEKTY WU TMPOIeCcCy, MPEACTaBIATh PE3yIbTaThl
MOJEJMPOBAHUS B HATJISITHOM BH/IE;

YMEHHE OpPraHM30BbIBATH JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCTIOJB30BAaHUEM  Pa3JIMUHBIX CPEACTB IU(PPOBBIX TEXHOJOTHM, IMOHUMaHUE
BO3MOXHOCTEH ITMGPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX  YCIYT, IU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB,;

MMOHMMAaHUE OCHOBHBIX MPHUHIMIIOB PabOThI, BO3MOXHOCTEH M OrpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTUM HCKYCCTBEHHOTO HMHTEUIEKTa B Pa3JIMYHBIX 00JIACTSX,
HaJu4Yue TMPEJCTABICHUM O Kpyre peliaeMblX 3a1ad MAalldHHOTO OO0y4YeHUs
(pacmio3HaBaHusl, KjJacCU(UKAIMKN U TTPOTHO3UPOBAHUS) HAIMYUE TIPE/ICTaBICHUN 00
WCIIOJIb30BaHUN WH(POPMAIMOHHBIX TEXHOJOTHMA B Pa3IUYHBIX MPO(PECCHOHATBHBIX

chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne  HauMeHoBaHHe Pa3/ie/ioB U TeM Konu4yectBo yacos 30P
1/ | MporpamMmsbl Bcero  Koutp. IIpakTuyeckue
padoThI padoTsbI
Pasznea 1. ludpoBasi rpamoTHOCTH
11 Kommnsrorep - ynusepcanbHOE 6
' YCTPOMCTBO 00PabOTKH JaHHBIX
1.2  IIporpammHoOe obOecrieueHue 6
1.3  KommbroTepHble ceTH S)
14  HudopmannoHHas 6€30MacCHOCTh 7 2
KoHnTtponbHas padota mo pazaeny 1 1 1
Wroro mo paszneny 25
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 [IpencraBnenne nHpOpMannu B 19 5
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JOTHUKU 14
2.3  KommnbrotepHas apudmernka 7
Kontponbnas pabota no pazueny 2 1
Hroro no pazneny 41
Paznen 3. AnroputMbl 4 NIpOrpaMMHpPOBaHUE
3.1  Bsenenwe B mporpaMMHUpOBaHHE 16 0.5
3.2 | BcmomorarenbHble aITOPUTMBI
3.3  YwucieHHble METONBI
3.4 Anroput™mbl 00paboTKH 5 1
CHUMBOJIbHBIX JaHHBIX
3.5 | Anroput™mbl 06pabOTKH MacCHBOB 10 3.5
KontponbHas padota no pazneny 3 1 1
Hroro no paszneny 45
Paznen 4. UndopmaunoHHbie TEXHOJIOTUH
4.1  OO6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 | AHanu3 JaHHBIX 3
KonTtponbHas padora no pasneny 4 1
Hroro mo pazaeny 15
[ToBTOpeHue MaTepuaa u oTpaboTKa 10

pemenus 3anay Tuna EI'D




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

21.5




11 KIIACC

HaunmeHoBaHMe pa3ie/ioB U

KoanuecTBo 4acoB

Ne ni/m
TeM IPOrpaMMbl Bcero  Kourp. Ipakr. 20P
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
u
1.1 sbopMaLs i 10 25
UH(POPMALIMOHHBIE TPOIIECCHI
1.2 MopenupoBanue 8 2
KonTtponbsHas pabota o 1 1
pazzgeny 1
Hroro no pazaeny 19
Pa3nen 2. AnropuTmMbl 1 IPOrpaMMHUpPOBaHHUE
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
99 ANTOPUTMEI B CTPYKTYPBI )8 10
JTAHHBIX
OCHOBBI 0OBEKTHO-
2.3 OpPUEHTUPOBAHHOTO 19 4.5
IPOrPaMMHUPOBAHHUS
KonrtponbHas pabdora 1mo 1 1
pasnmeny 2
Utoro no pazneny 54
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
KomnerorepHo-
3.1 MaTeMaTu4yecKoe 8 2
MOJIETTUPOBAHUE
3.2 ba3br qanHbBIX 13 4
3.3 Be06-caiitbr 17 4
3.4 KomnbrotepHas rpaduka 8 3.5
3.5 3D-MonenupoBanue 11 3
KonTponbnas pabora no 1 1
pazneiny 3
Wroro mo pazneny 58
[ToBTOpEHNE MaTepuala 1 pelieHne 3a1aq 5
tuna EI'D
OBIIEE KOJIMYECTBO YACOB I1O
- 136 3 36.5

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontp.
padoThI

paxr.
padoThI

JlaTa
U3y4YeHHus

20P

TpeboBanus TEXHUKU O6€30MIACHOCTH
Y TUTHEHBI TIpU paboTe ¢
KOMIIBIOTEPaMHU U IPYTUMHU
KOMIIOHEHTaMH (G pOBOTro
OKPY)KEHHSI

[TpuHIUIBl pabOTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KonTtposepsl BHEIIHUX YCTPOMCTB
ABTOMaTHYECKOE BBIIIOJIHEHUE
MIPOrPaMMBbI IPOLIECCOPOM

OnepaTuBHas, TOCTOSIHHAS U
JOJICOBPEMEHHAs IaMsATh.
KoHTposutepsl BHEIIHUX YCTPOMCTB.
[Ipsmoli noctyn K naMsTu

COBpeMeHHI)IG KOMIIBIOTCPHBIC
TCXHOJIOTNH

IIporpammHoe obecnieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX
CHCTEM U MOOMJIBHBIX YCTPOMCTB

CucreMHOE TPOrpaMMHOE
obecnieyenue. OnepaluoHHbIe
CHCTEMBI

Yrunutsel. [{paiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMUPOBAHUE

10.

11.

12.

WNHcTannsuus u JeMHCTaTALNs
MPOrpaMMHOTO 00ecTIeueHUs

®aiinoBble cuctemsl. [IpuHLnnBI
pa3MelieHusl ¥ UMEHOBaHUs (ailioB
B JIOJITOBPEMEHHOM MMAMSTH.
[[TaGoHBI IyTst OMUCAHUSI TPYIITT
(aiinon

3akoHOaTeENLCTBO Poccuiickom
denepanuu B 006J1aCTH
MPOrPaMMHOTO OOECTIeUeHUs U
JTAaHHBIX




13.

[IpyHIMIIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI

14.

15.

Cerp UnTEpHET

Pasnenenune IP-cetu Ha moaceTu ¢
IIOMOIILI0 MACOK IOJICETEN

16.

17.

18.

CereBoe aIMUHUCTPUPOBAHHE

Bunel nestenbHOCTH B ceTr
HNurepner. CepBucel HTepHeTa.
['ocynapcTBEHHBIE DIEKTPOHHBIE
CEPBUCHI U YCIIYTH

HNudopmanronnas 6€301macHOCTh

19.

BpenoHocHbie porpaMMHOE
o0ecriedeHrne 1 MeTo 16l OOPHOBI €
HUM

20.

21.

22.

[IpakTnueckas pabora 1o Teme
«AHTUBHPYCHBIE IIPOTPaMMBI»

Opranu3zanys JMYHOTO apXUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas 3ammTa
apxuBa

[IIudpoBanme TaHHBIX

23.

24.

25.

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTryeckas pabora o Teme
«u¢ppoBanue JTaHHBIX»
KonTponbhas padota no teme
«{udpoBas rpaMOTHOCTbHY

26.

WNudopmaniys, 1aHHbIE U 3HAHUS.
NupopmaiinoHHble po1iecchl B
MPUPO/IE, TEXHUKE U OOLIECTBE

27.

HenpepbiBHBIE U JUCKPETHBIE
BEJIMYMHBI ¥ CUTHAJIBI.
HeoOxonumMocTts tuckpeTu3anuu
nH(popMaluu, IpeJHa3HAYeHHOM 1715
XpaHeHUs, epeiadu 1 00paboTKu B
U(PPOBBIX CUCTEMAX

28.

JIBOM4YHOE KOJUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE
KoJibl. JlekomupoBaHue COOOIICHUH,




3allMCaHHbIX C IOMOIIBIO
HCPAaBHOMCPHBIX KOJOB

29.

30.

31.

VYcenosue ®ano. [loctpoenne
OJTHO3HAYHO JIEKOJAUPYEMBIX KOJIOB C
nmoMoIieio aepesa. 'pad Am. A.
Mapxkosa

EvHMIIBI ©3MEPEeHUS KOJTHYSCTBA
nHpopmanuu. AndaBUTHBIN TOIXO0/
K OIICHKE KOJIN4eCTBa MH(OpMAIHH

CHcTeMBl CUHCICHUS

32.

33.

34.

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHUS B IPYI'YIO

HBOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHaAuaATCpruiHasA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

ZIBOI/I‘lHaH, BOCbMCpHUYHAA U
meCTHaAuaTCpruIHasd CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

35.

I[BOI/ILIHaSI, BOCbMCpHYHAA U
meCTHAAUATCpUIHAasA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

36.

37.

ApudmeTrdeckue ornepanuu B
MTO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMA
CUHCIICHUA

38.

I[BOI/ILIHO-ILGCSITI/ILIHaSI cucremMa
CUHCIICHUA

39.

40.

KoaupoBanue TekcToB

PactpoBoe komupoBaHue
M300paxeHH

41.

[IpakTnueckast padbota 1o Teme
«Jluckperusanus rpapudeckon
uHpOpMaLUN»

42.

[IBeToBbIE MOAETHN. BekTOpHOE
koaupoBanue. @opmartsl (haiiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

43.

Konuposanue 3Byka. OrieHka
nH(pOpMaLIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPH 33JJaHHBIX
4aCTOTE TUCKPETU3AIUU U




Pa3psAIHOCTH KOAUPOBAHMS

44.

45.

[TpakTrueckas paboTa mo Teme
«Jluckpernszanus 3ByKOBOU
uHpOpMALIUN»

OcHoBBI aNIreOpbl JOTUKU

46.

47.

48.

49.

Jlornueckue oneparuu. Ta0muirbt
NUCTUHHOCTHU

Jlornueckue BhIpakeHUsI.
Jlornyeckue TOXIeCTBA.
JloKa3aTeNbCTBO JIOTHYECKUX
TOXKIECTB C IOMOIIBIO TaOJIHIT
NCTUHHOCTH

[IpakTuueckas pabota 1o Teme
«[locTpoenue u aHanu3 TadIUIl
HUCTUHHOCTHU B TAOJMYIHOM
IIpoLIECCOpe»

Jlorudeckue omnepanuu 1 onepaiuu
HaJ MHOXXECTBaMHU

50.

Jlormueckue Oorcpanuru 1 orcpannn
Haa MHOXKCCTBaMH

51.

52.

3aKOoHBI AJIreOpbl JIOTHUKU.
OKBUBaJIEHTHbIE IPe0Opa30OBaHMs
JIOTUYECKUX BBIPAKECHUN

Jlornueckue ypaBHEHHS U CUCTEMBI
ypaBHEHUH

53.

54,

55.

Jlornueckue QyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXHBIX JJOTHYECKUX
(GyHKIUI OT KONIUYecTBa
aprymeHToB. [losHbIE cCTEMBI
Jmorudeckux QyHKIUH

Kanonuueckue Gpopmbl JOruuecKux
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS 110 TabJIMIIe UCTUHHOCTH

Jlormdeckune 3JeMEHTHI B COCTaBe
KOMIIBIOTCPA

56.

57.

Tpurrep. Cymmarop.
MHoropa3psiHblii CcyMMaTop
ITocTpoeHue cxeM Ha JIOTHYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOTO




BBIPAKCHUS 110 JIOTUYECKOU CXeMe

58.

59.

60.

61.

MI/IKpOCXCMBI " TEXHOJIOI'Us UX
IIpOU3BOJACTBA

IIpencrasnenue LenbIx yuces B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb JIMana3oHa Yucell
IIPU OIrPAaHUYCHUU KOJIHYECTBA
pa3psaoB. [lepenonHenue paspsiaHoit
CETKHU

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIE.
3HaKOoBbII OUT. JIBOMYHBIHI
JOTIOJTHUTEIBHBIN KOJT
OTPULIATEIILHBIX YUCEI

[ToOuTOBBIC JTOTHYECKHE OTICPAIUH.

Jlornueckuii, apuMEeTHUCSCKUN 1
LUUKIUYECKUI CIBUTH

62.

[ugpoBanme ¢ TOMOIIHIO
oOUTOBOM omepanuu
«uckinouaromee NI »

63.

64.

65.

66.

[IpencraBnenue U XxpaHeHUE B
MaMATH KOMIIBIOTEPAa BEIICCTBCHHBIX
qucen

Beinonnenue oneparuii ¢
BEIIECTBEHHBIMH YUCIIAMHU,
HaKOIUIEHHE OLIMOOK MpHU
BBIYHCIICHUSX

[IpakTryeckas pabora o Teme
«M3yuenue nopaspsiiHOro
MAaIIMHHOTO NPECTABICHUS LENBbIX U
BEILIECTBEHHBIX YHCEID»

KonrtponbHas pabora no Teme

«TeopeTnyeckne OCHOBBI
UHGOPMATUKH»

67.

68.

69.

AHaJIN3 anropuTMOB

Dransbl penleHus 3a1a4 Ha
KoMmmbioTepe. IHCTpyMeHTaIbHbIE
CpelCTBa: TPAHCIATOP, OTIIATUHK,
PO UITHPOBITUK

Cpena nporpaMMHpOBaHHSL.
Komnuisiiiys 1 unTepnperanus
nporpamMM. BupTyanbHbIe MaIlTMHBI.




WuTerpupoBanHas cpena pa3paboTKu

70.  Meronbl OTJIAKH IPOTrPaMM
- Tunel nepeMeHHbIX B SI3bIKE
" pOrpaMMHpPOBaHUs
72.  O0paboTKa LETBIX YUCEIT
73.  O0OpaboTKa BEIIECTBEHHBIX YHCEIT
24, CriyuaiiHble U IICEBIOCITYYaliHbIE
qucia
75. Betnenus. Cii0)KHbIE YCIOBUSA
76. 1IMKJIBI C yCIOBUEM
[ukiel O mEpeMEeHHOM.
77. B3zanM03aMeHAEMOCThb Pa3IUYHbIX
BHJIOB LIUKJIOB
28, O06paboTka HATypaIbHBIX YUCEI C
HCIOJIb30BaHUEM ITUKJIOB
Haxosxienne Bcex MpoCThIX Ynucen B
;g | SANAHHOM JManasoHe [IpakTuueckas 05
pabota o Teme «Penienue 3amaq
METOJIOM Tiepedbopar
80. HHBapuaHT IUKIIA
81. JlokyMeHTHpOBaHHE MPOrpaMM
g2 O06paboTKa JaHHBIX, XPAHSIIUXCS B
" (aitnax
83. Pa3z0Ouenue 3amaun Ha O33a4H
Hcnons3oBanne cTaHIapTHOU
OMOIMOTEKH S3BIKA
84. mporpammupoanus. [loaxnroyenue
OuOIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOUTENEH
g5, [Moanporpammsl (TIporieTyphsl 1
(byHKITIH)
g6 [Moanporpammel (TIpotieTypsl 1
byHKIIHN)
g7 [IpakTuueckas pabota 1mo Teme 1
" «Pa3paboTKa IOAIPOrpaMmM»
Pexypcus. PexkypcuBHbie 00BEKTHI
(bpaxransr). PekypcuBHbie
88. mporuenypsl U QyHKIUH.

Hcnons3oBaHue cTeKa st
opranu3anu pCKypCHBHBIX BBI3OBOB




89.

[IpakTuyeckas pabora o Teme
«PexypcuBHBIE TOANIPOTPAMMBI»

90.

91.

MoaynbHBIN TPUHLIKN TOCTPOCHUS
nporpamm

YunciaeHHbBIE METOAbI

92.

93.

[TpakTuyeckas pabora o Teme
«HucnenHoe pelieHue ypaBHEHU

Hcnonn3oBanue JUCKPETHU3allun B
BBIYHMCIIMTCIBHBIX 3aJadax

94.

[IpakTuyeckas pabora o Teme
«[TprbnmxEHHOE BBIYMCIICHHUE JUTHH
KPHBBIX U IUIoNIazed Gpuryp»

95.

[IpakTuyeckas pabora o Teme
«[louck makcuMmyma (MUHHMYyMa)

(G yHKITII

96.

97.

98.

99.

100.

O06paboTka CUMBOJIbHBIX JIAaHHBIX.
ANTOpPUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: IOJCUYET KOJIMYECTBA
MOSBJIEHU CUMBOJIA B CTPOKE

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CIIOBa
0 IPOOETHHBIM CUMBOJIAM

ANTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: IIOMCK IOJICTPOKU BHYTPHU
JTAHHOW CTPOKH; 3aMEHA HAWJIEHHON
MOJICTPOKH HA IPYTYIO CTPOKY

[IpakTuueckas pabota 1mo Teme
«Ob6paboTKa CTPOK ¢
HCIONIb30BaHUEM (YHKITUI
CTaHJIapTHOW OMOIMOTEKH S3bIKA
MIPOTPaMMHUPOBAHUS»

I'eneparus cioB B 3aJaHHOM
andaBuTe

101.

MaccuBbI 1 TIOCIIEIOBATEIFHOCTH
yucen. [Ipaktnueckas pabora o
TeMe «3aIroJTHEHNEe MacCHBay

0.5

102.

103.

O06001IEHHBIE XapaKTEPUCTUKH
MaccHBa

JIMHENHEIN TONCK 3aJaHHOTO

3HayeHus B Maccuse. [IpakTuueckas
pabota mo Teme «JIMHEHHBII MONCK

0.5




3aJaHHOI'0 3HAYCHHUA B MaCCUBEC»

104.

105.

106.

107.

108.

[TpakTrueckas paboTa mo Teme
«[Touck MUHUMANBHOTO
(MakcUMaJIbHOTO) AJIEMEHTA B
YHCIIOBOM MacCHBE»

COpTI/IpOBKa OAHOMECPHOI'O MacCHUBa.

[IpocTeie METOIbI COPTUPOBKH.

[IpakTuueckas pabota 1o Teme

«[IpocTbie METOABI COPTUPOBKH
MaccuBa»

CoptupoBka ciausHueM. boicTpas
COPTHPOBKA MaccuBa (aJIropuTm
QuickSort). Ilpaktuueckas pabora
o Teme «bwicTpast copTupoBka
MaccHBay

JIBOMYHBIN [TOUCK B
OTCOPTUPOBAHHOM MACCHBE.
[IpakTnueckas pabota mo Teme
«/IBOMYHBIN TOUCK

JIByMepHBIE MACCUBBI (MaTPHULIBI)

0.5

0.5

0.5

109.
110.

Anroput™bl 00pabOTKH MaTpUIL

Pemenue 3amau ananuza JaHHBIX

111.

KonTponbHas padota no teme
«AnropuT™MH3aLMA U
MIPOrpaMMHUPOBAHUE»

112.
113.

CpeI[CTBa TEKCTOBOT'O ITpoLeccopa

KomnerorepHas BEpcTka TekcTa

114.

115.

[IpakTnueckas pabota 1o Teme
«BépcTka JOKYMEHTOB C
MaTeMaTU4eCKUMU (HOpMyIaMu»

WNHcTpyMEHTBI peLleH3UpOBaHU

116.

[IpakTnueckast padbota 1o Teme
«MHOroCTpaHUYHbIE JOKYMEHTBI»

117.

O6maunbie cepuckl. KosnexktupHas

paboTa ¢ JOKyMEHTaMH.
[IpakTuueckast pabota 1o Teme
«KonnexktuBHas pabora ¢
JOKYMEHTaMM»

0.5

118.
119.

Ananus nangex. bospmye nanHnie

MarmmHHOe 00ydeHue




120.

AHamu3 JaHHBIX C TOMOIIBLIO
ANEKTPOHHBIX TAOJIHIIL

121.

122.

[IpakTrueckas paboTa mo Teme
«AHanIN3 JAHHBIX C IIOMOIIBIO
ANEKTPOHHBIX TAOJHID)

[TocTpoenue rpadgukoB GyHKIIHIA.
[IpakTryeckas paborta 1o Teme
«HarnsgHoe npencraBieHue
pe3yJIbTaTOB CTaTUCTHYECKOM
00pabOTKHU JaHHBIX B BUJE TUATPaMM
CPEICTBAMU PEIaKTOpa IEKTPOHHBIX
TAOIUI

0.5

123.

124.

125.

126.

JIuaum tpenna. Ilpaktuueckas
pabota o Teme «Iloxbop nMuHIH
TpeH/a, TPOTHO3UPOBAHHE)

[Ton6op mapamerpa. IIpakTuueckas
paborta no Teme «Hucnennoe
pelieHue ypaBHEHH ¢ IOMOIIbIO
noadopa napamerpar»

OnTumu3anus Kak MoucK
HAWTYYIIerO PEIICHHUS B 331aHHBIX
ycnoBusx. [IpakTuueckas padota mo
Teme «PeleHne 3a1au OnTUuMHU3aIuu
C TIOMOIIBIO JICKTPOHHBIX TAOIHIN)

KonrtponbHas pabora no Teme
«MH(pOopMaIIMOHHBIE TEXHOIOTUN

0.5

0.5

0.5

127.

Pemenue 3axau mo reme «Macka
MOJCETH)

128.

129.

130.

Pemenue 3anay no teme «Cucremsl
cuncnenus. [lepeBon B pa3Hbie
CUCTEMBI CUHCIICHUS»

Pemienue 3amad mo teme «Cucremsbl
CUHCIICHUA. Z[BOI/I‘lHa}I cucrema
CUHCIICHHUA»

Pemenue 3amau mo reme «Anredpa
JIOTUKU. YTIPOLICHUE BBIPAKECHUN

131.

132.

133.

Pemrenue 3agad mo reMme
«ITocTpoeHnE TOTHUECKUX CXEM

Odopmnenue pedepara B TEKCTOBOM
penakrope.

Odopmnenne pedepara B TEKCTOBOM




penaxkTope.

Pemenue 3amau tun 2 EI'D (anrebpa

134. JIOTHKH) 1
135, Pemenue 3a)1aquF3 6a3oBoro 1
YPOBHSI I10 MPONAEHHBIM TEMaM.
136, Pemenwue 3anag EI'D 6a3oBoro 1
YPOBHSI 1O MIPOHACHHBIM TEMaM.
HUTOIO: 136 21.5




11 KITACC

KoauyecTBo yacos

Ne JlaTa 20P
w/n Tema ypoxa Beero  Komtp.  Tpar. sy
padoTsI padoThI
1. | KonmuecTtBo HHpOpMALUU
2. | AITOpUTMBI C3KaTHSl JaHHBIX
3. | Amropurm Xaddmana
[TpakTrueckas paboTa 1o Teme
4. | «CkaTue JaHHBIX C ITOMOIIBIO 1 1
anroputMa Xabhdmanay
5. | Amropurm LZW 1
AJNTOPUTMBI C3)KaTHUsl JAHHBIX C
g | ToTepaMu. [TpakTuyeckas pabora mo 1 05
" Teme «CrKaTHE JaHHBIX C IOTEPSMU '
(anroputmel JPEG, MP3)»
7. CkopocTb nepenayu TaHHbIX
8. ITomexoycTONYMBBIE KOABI
9 [TpakTrueckas paboTa 1o Teme 1 1
' «IToMexoycTOMYHBBIE KOJbBI»
Cucrembl. KOMITIOHEHTBI CCTEMBI U
X B3auMmojaencTBre. CUCTEMHBII
10. | addekr. YopapneHue kak 1
nH($OpPMallMOHHBIN TpoIiece.
OGparHas CcBs3b
11.  Mogaenu u MOAEIUPOBAHKE 1
12.  TI'pagwsr 1
13. | Pemenue 3aa4 ¢ momMoIibio rpadoB 1
14. ' JlepeBbs 1
15. | OcHOBBI TEOPUH HUTD 1
[IpakTuyeckas pabora o Teme
16. «llouck BBIMTPHIIIHON CTPATETUN B 1 1
Urpe ¢ NoJIHON HH(pOopMaIen»
17 CpencTBa HCKYCCTBEHHOTO 1
WHTEJUICKTa
[IpakTuyeckas pabora Mo Teme
18. | «CpencrTBa HCKyCCTBEHHOTO 1 1
WHTEIJICKTa
KonTpomnpHas pabota mo Teme
19. | «Teopernyeckue OCHOBBI 1 1

UHPOPMATUKI




20.

dopmann3anys NOHATUS AITOPUTMA.
MammuHa TelopuHra Kaxk
YHHMBEpcaIbHasi MOJEIb
Bbluncienuil. Tezuc Yeépua—
Treropunra

21.

[IpakTuyeckas pabora o Teme
«CocTtaBiieHle IPOCTON MPOrPaMMBI
Ju1si MamuHbl ThIOpUHT A

22.
23.

Mamuna Ilocta

Hopwmaibabie anropudmbl MapkoBa

24,

AJTOPUTMUYECKH HEPA3PEIINMBIE
3aJa4n. 3aJa4a OCTAHOBA.
HeBo3M0XHOCTE aBTOMaTHYECKOM
OTJIAJIKH MIPOTPaMM

25.

26.

CI0XXHOCTDH BBIYHUCIIEHUI
[TorCK MPOCTHIX YUCEIT B 33 JaHHOM

Jarna3oHe ¢ MOMOIIBIO allrOpUTMa
«pemieto IparocheHar

27.

[IpakTuyeckas paborta o Teme
«[Touck MPOCTHIX YMCEN B 3aJAHHOM
JIMATIa30HE»

28.

29.

30.

31.

MHoropa3psHbIe IeJble YnCIa,
3a[a4u JIIMHHON apu(pMeTUKN

[TpakTrueckas paboTta 1mo Teme
«Peannzaiys BEIUMCIEHNH C
MHOT'OPa3psAHBIMA YU CIIAMU»

CrnoBapu (accoruaTUBHbIE MaCCHBBI,
0TOOpaxeHwus ). XAII-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
cJoBaps A7 33JJaHHOTO TEKCTa

[IpakTuyeckas pabora o Teme
«[Toctpoenue andasutHo-
YaCTOTHOTO CJIOBaps JJIS 33/1aHHOTO
TEKCTa»

32.

AHanmn3 TeKcTa Ha eCTECTBEHHOM
si3bIKe. Brinenenne
MOCIIEA0BATEIHHOCTEHN 1O MIA0I0HY.
Perynsipublie BoIpaxeHus.
YacToTHBIN aHaAIN3

33.

[TpakTrueckas paboTa 1o Teme
«AHaIM3 TEKCTa Ha €CTECTBEHHOM




SA3BIKE»

34.

35.

Crexu. AHanu3 NpaBUIbHOCTH
CKOOOYHOT'O BBIPAXKEHHS

Brraucnenue apugmernyeckoro

BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocThukcHOU Gopme

36.

[IpakTuyeckas pabora o Teme
«Bpruncienue apupmMeTn4eckoro
BBIPAXKCHUS, 3aITMCAHHOTO B
nocThUKCHOU popmer»

37.

38.

39.

40.

Ouepenu. Mcnons3oBanne ouepenu
AJi1 BPpEMCHHOI'O XpaHCHUS JaHHBIX

[TpakTrueckas paboTa 1o Teme
«Hcnonb3oBaHue OUepear»

Hepesbs. Peanusanus nepesa ¢
TIOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue aepeBa Jist 3aJaHHOTO
apu(METHUECKOTO BBIPAKCHUS

[IpakTuyeckas pabora 1o Teme
«HMcnonb3oBaHue 1EepPEeBHEB IS
BBIUKCIICHUS apU(METHIECKIX
BBIPAKEHUI»

41.

PexypcuBHbIE aroput™Mel 00x0/1a
nepesa. Mcnonb3oBaHue CTeKa U
ouepean i 00Xo/a AepeBa

42.

43.

44,

45,

PexypcuBHBIE anrOpUTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTeKa U
odepeau g 00Xo/a aepeBa
Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada
O6xox rpada B rmyouny. O6xon
rpada B mupuHy

KonnyecTBO pa3inuHbIX MyTel
MEXy BEpIIMHAMU
OPUEHTHPOBAHHOT'O AlIUKINYECKOTO
rpada

46.
47.

Anroput™m JlefKCTpHI.

[IpakTuyeckas pabora o Teme




«Bpruucienue JUIMHBI KpaTYyaniero
IyTH MEX1y BepIInHAaMHU rpaga
(anmroput™m JlelikcTphI)»

48.

49.

Anropurm ®noiiga—Yopiaia
3ajgauu, peraemMble ¢ IOMOIIBIO

JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS:
BBIUMCJICHUE PEKYPCUBHBIX (DYHKIUI

50.

[IpakTuyeckas pabora o Teme
«BpruncieHne peKypcuBHBIX
(GYHKIHHA ¢ TOMOIIBIO
JUHAMHYECKOTO
IPOrPaMMHUPOBAHHUS

51.

3aiauu, pelraeMble ¢ TOMOIIBIO
JAUHaAMHUYCCKOIr'o NporpaMMHUpOBaHUs:
NOJICUET KOJMYECTBA BAPHAHTOB

52.

[IpakTuyeckas pabora 1o Teme
«[Toncuér KoM4ecTBa BApUAHTOB C
IIOMOIIBXO TMHAMHUYECKOT'O
IPOrPaMMHUPOBAHHS

53.

54.

95.

3amauu, penaeMbie ¢ TOMOIIBIO
AUHaAMHUYCCKOIro MporpaMMHUpOBaHUs:
3ala4y OIITUMHU3AIINU

[TousTHE O MapagurMax
nporpaMmmupoBanus. Q030D A3bIKOB
[IPOrPaMMUPOBAHHUS

ITousTHe 00 0OBEKTHO-

OpPUEHTUPOBAHHOM
pOrpaMMHUPOBAaHUH

56.

OO0pexThI 1 Ki1acchl. CBOMCTBA U
METOJIBI OOBEKTOB

57.

58.

59.

OOBbEKTHO-OPUEHTUPOBAHHBIN
aHaJIN3

[TpakTnyeckas pabora no Teme
«Hcnonp30BaHNEe TOTOBBIX KJIaCCOB B
porpaMMe»

Pa3paboTka nmporpamMm Ha OCHOBE

06’[:CKTHO-OpI/IeHTHpOBaHHOFO
nmoaxoaa

60.

[TpakTuueckas padota «Pa3paboTka
IIPOCTOM MTPOTrPaMMBI C
HCIIOJIb30BaHUEM KJIaCCOB»




61.

Nuxkancymsanus. [Ipaktuyeckas
pabota no Teme «Pa3paboTka Kiacca,
UCIIOJIB3YIOLIEr0 UHKATICYJISLIHIO»

0.5

62.

63.

Hacnenosanue. [lomumopdusm

[TpakTrueckas paboTa 1o Teme
«Pa3paboTka uepapxuu Ki1accoB»

64.

Cpenpl OBICTPOIA pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTepdeiica moap30BaTeNs

65.

66.

67.

[IpoexTupoBanue uHTEpPeiica
10JIb30BATENS

Hcnonb30BaHre TOTOBBIX
YIPaBISEMBIX JIEMEHTOB IS
nocTpoeHus uatepdeiica

[IpakTuyeckas paborta 1o Teme

«Pa3paboTka nmporpaMmsI ¢
rpadudeckuM uHTEepdercom»

68.

69.

70.

W3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHHUS

Pa3paboTka coOCTBEHHOTO
IPHIIOXKEHUS C UCIIOIb30BAHHEM
OUOJIMOTEK I CO3IaHUS
MOJIb30BaTEIBCKOTO UHTEpdeEiica.

71.

Pa3zpaboTka coOCTBEHHOTO
NPUIIOKEHHUS C UCTIOJIB30BAHUEM
OMOJIMOTEK IS CO3MaHuUs
TI0JIb30BATEIILCKOTO HHTEpdeiica.

72.

Pa3zpaboTka coOCTBEHHOTO
NPUIOKEHHUS C HUCIIOJIb30BAHUEM
OMOJIMOTEK IS CO3MaHuUs
TI0JIb30BATEILCKOTO HHTEpdeiica.

73.

KonTponbHas pabora no teme
«AJTOpUTMH3ALUS U
IPOTPaMMHUPOBAHUEY

74.

75.

OTansl KOMIILIOTCPHO-
MAaTE€MAaTUYCCKOro MOJCIUPOBAHUA

Juckperusanus npu
MaTEMaTUYECKOM MOJEIINPOBAHUH
HENPEPBIBHBIX MIPOLIECCOB.




MoaenupoBaHu€e ABUKEHUS

76.

77.

[TpakTruueckas paboTta 1mo Teme
«MoJenupoBaHue TBUKCHUS

MonenupoBaHue OMOJIOTHYECKUX
cucreM. [IpakTrueckas padboTa mo
TeMe «MoenupoBaHue
OHMOJIOTUYECKHX CHCTEMY

0.5

78.

Maremarnueckue MOJEIHN B
SKOHOMUKE. BEIUNCIUTEILHBIE
SKCIIEPUMEHTHI C MOJICIISIMU

79.

BeposiTHOCTHBIE MOJENH.
[IpakTuyeckas pabora o Teme
«MIMHUTaLlnOHHOE MOJIEITMPOBAHUE C
noMoupro Mmeroga Monte-Kapiio»

0.5

80.

81.

Kommnsroreproe MoaenupoBanue
CUCTEM YIIPABIICHUS

OO6paboTka pe3ynbTaToB
IKCIIEPUMEHTA

82.

TabmuuHbIe (PENIAIIMOHHBIC) 0a3bl
TAHHBIX

83.

84.

85.

86.

[Touck, copTUpoBKa M PUIBTPALIUS
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY
JAHHBIX. 3aIPOCHI C TapaMeTpaMHu.
BreruncisieMble mons B 3ampocax

[TpakTrdeckas paboTa 1mo Teme
«Pabora ¢ ToTOBOI 0a30¥ JaHHBIX)

MHoroTa0au4HbIe Oa3bl TaHHBIX.
Tumnsl cBa3ei Mex 1y TabaMIIaMu.
Buemrawmii kmrou. [lenmocTHOCT 6a3bI
JTAaHHBIX

[IpakTuyeckas pabora o Teme

«Pa3paboTka MHOroTabIMYHOI Oa3bl
JTAHHBIX)»

87.

88.

89.

3anpockl K MHOTOTA0JIMYHBIM Oa3aM
JTAHHBIX

[IpakTuyeckas pabora o Teme
«3anpockl K MHOTOTa0JIMYHOM 6aze
TTAHHBIX)»

31k ynpaBnenus qanasiMu SQL

90.

[TpakTrueckas paboTa 1o Teme
«YnpaBiieHHE TaHHBIMU C TOMOIIBIO




si3bika SQL»

HepemsimmonHsie 6a3pl JaHHBIX.

oL DKCHepTHBIE CUCTEMBI
92. HHTEpHET-IPUIIOKEHUS
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM
93 qyacTsAx canta. TEeXHOIOrUsl «KIMEHT
" | — cepBep», €& JIOCTOUHCTBA
HEJIOCTATKU
94. | OcHoBbsl s3pika HTML
[IpakTuyeckas pabora o Teme
95. | «Co3manue TEKCTOBOI BeO- 1
CTpaHULbD»
96. Ocnossl s13p1ka HTML
97. | OcHoBbsl s13p1ka HTML
[IpakTuyeckas pabora o Teme
«Co3nanue BeO-CTpaHUIIBI,
98.  BKIIIOYAIONICH MYJIbTUMEIUNHBIE 1
00BEKTHI (PUCYHKHU, 3BYKOBBIE
JaHHBIE, BUIEO0)»
OCHOBBI KaCKaJTHBIX TaOJIHI] CTUIICH
99.
(CSS)
[TpakTrueckas paboTa 1o Teme
100. «OdopmiieHne CTpaHULIBI C 1
MTOMOIIHIO KACKATHBIX TaOJIHII
CTUIIEN»
101. Cuenapuu Ha si3bike JavaScript
102. Cuenapuu Ha si3bike JavaScript
103., ®opmbl Ha BeO-CTpaHUIIE
104, [IpakTuyeckas pabora o Teme 1
«O06paboTka 1aHHBIX GopM»
105. Pasmenienue Be6-caitiToB. Ycmyra
XOCTHHTa. 3arpy3ka QailyioB Ha calfT
Kanpuposanue. Ucnpasnenue
MepCreKTUBHL. [ ncTorpamMma.
106. Koppekuus ypoBHEHN, KOPPEKIIH
nsera. O0eciBeUnBaHNE [IBETHBIX
HU300paKeHUI
BBo nzobpaxenuii ¢
107. mcnosp30BaHUEM Pa3INYHBIX 0.5

U (POBBIX YCTPOUCTB.




[IpakTuyeckas pabora o Teme
«O6paboTka HPPOBBIX
dororpaduii»

108.

Peryms. Pabota ¢ oGmactsamu.
Ounbtpsl. [IpakTnueckas padora mo
Teme «Perymb nudpoBbIx
dororpaduii»

0.5

100.

110.

111.

MHoroc0iHbIe H300paKEHHS.
Texcrosble cion. Macka ciost.
Kanansl. Coxpanenue BbIJIeI€HHOM
obnactu

[TpakTrueckas paboTa 1o Teme
«MHOTrOoCIIONHBIE H300paKEHUS

[MoxroroBka miutrocTpanuii s BeoO-
caiitoB. [IpakTuueckas pabora 1o
TeMe «AHUMHUPOBAHHbBIE
HU300paKCHHS

0.5

112.

Bexkropnas rpaduka. Bekropuzarus
pacTpOBBIX U300PAKEHHI

113.

114.

115.

[IpakTuyeckas paborta o Teme
«BexTopHas rpaduxa

[TpuHIUIIBI TOCTPOCHUS U
PEIAKTUPOBAHUS TPEXMEPHBIX
MoJeen

[IpakTuyeckas pabora o Teme

«Co31aHne MPOCTHIX TPEXMEPHBIX
Moaenen

116.

117.

118.

Cerounbie Moaenu. Marepuasl

[TpakTnyeckas pabora no Teme
«CeToyHbIE MOJIETH
MoenvpoBaHre UCTOYHUKOB
ocsemeHus. Kamepsl

119.

120.

[IpakTuyeckas pabora o Teme
«PennepuHr»

AnnutuBHble TexHOJ0THH (3D-
IIPUHTEPHI)

121.

ITonsiTHE O BUPTYaIbHOM pPEATBHOCTH
U JIOTIOJITHEHHOM peaJIbHOCTH

122.

KonTponbhas pabota no teme
«MHpOopMalIOHHBIE TEXHOJIOTHI




123.

Pa3zpaboTka coOCTBEHHOTO
MHOT'OCTPaHUYHOI'O CAWTa.

124.

125.

Pa3zpaboTka coOCTBEHHOTO
MHOI'OCTPaHUYHOI'O CAWTa.

Pa3zpaboTka coOCTBEHHOTO
MHOTOCTPaHUYHOTO CaiTa.

126.

127.

128.

PaspaboTka codocTBeHHO# 3d Motenu
B CICIMAIM3UPOBAHHON TIpOrpamMme.
Paspabotka cobcTBenHo# 3d Moaenn
B CIICIIHAIM3UPOBAHHON IIpOrpamMmme.

Paspabotka cobcTBenHO#M 3d Moaenn
B CIICI[HAIM3UPOBAHHON IIpOrpamMmme.

129.

PazpaboTtka co6cTBeHHOM
MHOTOTaOJIMYHONH 6331)1 JaHHBIX U
HI0JIb30BATEIbCKOTO MHTEpdeiica st
paboTHI C JAHHBIMH.

130.

Pa3zpabotka coOcTBeHHOM
MHOTOTaOJIMYHONH 6331)1 JaHHBIX U
HI0JIb30BATEIbCKOTO MHTEpdeiica st
paboThI C JTAHHBIMH.

131.

132.

133.

Pa3paboTtka coOcTBeHHOMI
MHOTOTA0IMYHOM 0a3bl TaHHBIX U
M0JIb30BATEIBCKOTO HHTEpderica st
paboThI C JTAHHBIMH.

Pemenue 3amau EI'D 6a3zoBoro
YPOBHSI IO MPOHICHHBIM TEMaM.

Pemenue 3amau EI'D 6a3zoBoro
YPOBHSI IO MPOHICHHBIM TEMaM.

134.

135.

136.

Pemenne 3amauy EI'D 6a3oBoro
YPOBHS 10 IPOHJIEHHBIM TEMaM.

Pemenue 3amau EI'D 6a3zoBoro
YPOBHSI IO MPOHICHHBIM TEMaM.

Pemenue 3amay EI'D 6a3zoBoro
YPOBHSI IO MPOMICHHBIM TEMaM.

HUTOIoO:
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36.5




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

Q)YHKHHOHI/IpOBaHHH KOMIIBIOTCPHBIX ceTeit

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOH M TEKCTOBOM
uHpopMauuy (3alMCh 4YMCEN B IO3ULHOHHONW CHCTEME CUMCIEHHUS,
JIEIMMOCTb LIEJIBIX YMCEN; HAX0XK/IEHUE BCEX MPOCTBIX YHUCET B 3aJaHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zaxX JaHHBIX, UX CTPYKTYpE,

CpeaAcCTBax CO3aHUA U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEN U OFpaHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4ue Hpe)lCTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3IMYHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJAHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI aureOpbl JIOTHUKHU; ONMpPENeNaTh KpaTdalluid myTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTel MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh aJICKBaTHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(UKALIUS, KJIacTepU3alus, aHaAIN3
OTKJIOHEHHI1); MOHUMATh TOCJEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE JIAHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPHOPCTAHA PE3YJIbTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEYMBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUITMHY COOOIIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELNICHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOECHUS 3aAlMCH YHCJA B IMO3ULIIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpXKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh HCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO TEPEMECHHBIC, PCIIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemaTh alrOpuTMUYECKHE 3aJaud, CBA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JACPEBbs MPU aHAIN3EC U MMOCTPOCHUN KOJOB U IJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
MoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIINIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaIM3MpOBaTh QAJITOPUTMBI  C  HCIIOJB30BAaHMEM  TaOIUIL
TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yIbTAThI
BBINOJIHEHUS] HECIIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpenenaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBbI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIIW3
NPEIUIOKECHHOW ~ MPOrpaMMBI:  ONPENENSATh  Pe3yJbTaThl  PaOOTHI
POTpaMMbl TIPU 33/IaHHBIX UCXOJHBIX JAHHBIX; OMPEICISATh, MPU KaKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHSI 1O  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

212

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUI  HM3YYCHHS  SI3BIKE
nporpaMmmupoBaHus Beicokoro yposus (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKHM YMCell, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTENEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJbHOTO YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHUEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETHYECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIIOIINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh NpU
pELICHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKH, OUYepeu,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIC MOAPOTPAMMBI IS
00pabOTKH YUCIIOBBIX JTAHHBIX U CUMBOJBHBIX CTPOK; HCIOJIH30BATH IMPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMM B CpCIC IMMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JMHUM TPEHJA, pEelIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOMUYHbIE (pENAUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYHUCITUTEILHBIC CUCTEMBI M 00pabOTKa OONBIINX TAHHBIX

[TpuHIMOBI TOCTPOEHMSI M amllapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnportokosbl. Cerb HWMHrepHer. Appecanus B cetu MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

14

1.5

daitnoBas cucrema. [lonck B (aitioBoii cucreme. [IpuHITMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnonsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH()OPMAMOHHOTO 00BEMA TAHHBIX U XaPaKTEPUCTUK KaHAJIA CBS3H
Hludposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHUQpLL. [Lndpsr

npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m muppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHre Xammunra. KonupoBanue ¢ HoBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHME OMHO3HAYHO JIEKOIUPYEMBIX KOJOB C IOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KojiuuecTBa HHGopMmauuu. EauHMIbI
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBII MOAXOA K OILEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cuucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHSI. AJITOPUTM TIEpeBOA IEJIOT0 YKcia U3 P-M4HO# CUCTeMBI CUHCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHEYHOM P-muHOM IIpO6I/I B JCCATUYHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a LEJOro YMcia W3 JSCSITHYHOW CHCTeMBbI cuucieHus B P-
nuHyto. IlepeBox KoHe4WHOH aecsiTHUHOW Jpobu B P-nunyro. JIBonuHas,
BOCBMEpUYHAsS M IICCTHAANATCPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHNI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBECTA. HBCTOBBIC
mojnenu. KomupoBanue 3Byka. OneHka MH(OpManMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HUCTUHHOCTU. Jlormyeckue BBIpAKEHMUS.
Jlormueckue ToxaecTBa. JlJornyeckue onepanyuy 1 onepanyy HaJ MHOXECTBAMM.
3aKkoHBl anredpbpl JIOTMKH. OKBHUBAJICHTHBbIE MPeoOpa3oBaHUs JIOITMUYECKUX
BBIpa)KECHM. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornyeckre (GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »>IeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenn monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTrepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCcell IPU OrPpaHWYEHWH KonudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJIHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe jorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukiauyeckuit  casuru. IllugpoBanune c mnomomp0 MOOUTOBOM omepanuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PemieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOnMM4YHOW (dopMme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKaI_[I/IH n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp3oBaHue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHHH. Bpems paboTel M 00BEM HCIONB3yeMOM
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctu. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHuA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CJIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHbBIX YHUCCII, 3allMCAHHBIX B IMO3UIITMOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACIbHBIC I_II/I(i)pBI,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) TUQPBHIL.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOXXUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBsle mepeMeHHble ((aityioBbie ykazaTtenn). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mponeaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bprumcnenne romanei ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ NPSMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) (QYHKUUMU OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEeHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000OIEHHBIX
XapaKkTEePUCTUK JJEMEHTOB MACCHMBA WJM YHCJIOBOM IOCIEI0BATEIBHOCTH
(CyMMBI, TPOU3BEACHUS, CpeIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOThI C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne ouepean 4jis1 BpPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHHe MUHHMAJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeXx 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBbIE anropuTMbsl 00xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4eckoe MporpaMMHUpPOBaHME KaK METOJl PELICHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WHdopmanoHHbIE TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepusanus, aHaau3 oOTkKJIOHeHHH. IlociemoBaTenbHOCTH
pelieHus 3a1a4y aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIU) TOCTPOSHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allksl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TPENCTABICHUS JTaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONuull. BhIUUCIEHHE CYMMBI,
cpenHero  apuMETUUYECKOro, HAWMOOJbIIEro  (HaMMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BrruucneHnue KOE)(b(I)I/II_II/ICHTa Koppeiisinuu IBYX PpAJOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX W KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkuui. [Tonbop nMHUYU TpeHAa, peleHre 3a1a4y MPOrHO3UPOBAHMUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B OKOHOMHUKE. BblUMcCIUTENbHBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpPOIECCOB. BoccTaHOBIEeHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJICIIH. Metonanl Mownre-Kapio. WmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHS

TabnuanbIe (pensmuoHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30ii JaHHBIX. 3amojiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (UIBTPAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrunciisiemble nosisi B 3anpocax.

Mmuorotabiuunble 0a3bl AaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexcrtoBbiii mpoueccop. CpencrBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMileHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebnuk [Tomskos K.1O., Epemun E.A. «MudopmaTikay 6a30BbIii U yriyOIeHHBINA
ypoBenb 715 10 Kitacca B IByX 4acTsX.
VYueonuk [Tonskos K.1O., Epemun E.A. «MHpOopMaTKa» 6a30BbIi U yTIiyOJICHHBIN

ypoBeHb a7 11 kiacca B IBYX 4acTsX.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VYuebnuk [Tonskos K.1O., Epemun E.A. «MudopmaTikay 6a30Bblii U yriyOIeHHBINH
ypoBeHb 1715 10 kitacca B IByX 4acTsX.
VYueOuuk [Tomsixos K.1O., Epemun E.A. «ndopmaTukay 0a30BbIil 1 yriyOaeHHBIN

ypoBeHb s 11 kinacca B IByX 4acTsX.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Caiit Koncrantuna [TonsikoBa kpolyakov.spb.ru
Caiit PemryEI'D https://inf-ege.sdamgia.ru/
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