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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno wuHpopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0OOpa3oBaTENbHOW MPOrpaMMbl CPEIHETO
oOmero oOpazoBanus, npeacrasieHHbix B @I'OC COO, a taxxke denepanbHOU
paboueil mporpamMMbl BOCIIUTAHUS.

[Iporpamma no uHoOpmMaTHKe AA€T NpPEACTaBICHUE O LEAX, 0Oen
CTpaTerud OOy4YeHHs, BOCIUTAHUS M PA3BUTUS OOYYaIOLIMXCS CpPEACTBAMU
yuebHoro npeameta «MHpopmaTuka» Ha yriiyOJIEHHOM YPOBHE, yCTaHABIUBAET
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUpPOBaHUE MO pa3fieiaM U TeMaM Kypca, OIpejesisieT paclpeiesieHue
€ro mo kiaccam (rojaMm M3y4yeHusi), 1a€T MPUMEPHOE paclpesiesieHue yuyeOHbIX
YacoB MO TEMAaTHYECKUM paszfeiaM Kypca U PEeKOMEHAYeMYIo (IIPUMEPHYIO)
NOCNEIOBATEIBHOCTh  MX  HM3Y4YeHUS C  Y4ETOM  MEXOPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o uHOpMATHUKE OMNpEAeNsieT KOJIMYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTHKK Y4yeOHOro Marepuana JUisi KaXIOoro rojia
U3y4YeHHs, B TOM 4YHUCJE U COJAEPXATeNbHOTO HAMOJHEHUs Pa3HOTo BHUAA
KOHTpPOJs (MIPOMEXKYTOUHOM aTTecTaluu OO0y4alolluXcsi, BCEPOCCUHUCKHUX
IPOBEPOYHBIX padOT, TOCYAAPCTBEHHON UTOTOBOM artectanun). [Iporpamma mno
UH(POpMATUKE SBISETCS OCHOBOM [IJISi COCTaBJIEHHS aBTOPCKUX Yy4EOHBIX
IpOorpaMM M Y4eOHUKOB, IOYPOYHOTO INIAHUPOBAHUS Kypca yUUTEIIEM.

NudopmaTuka B cpeaHem oO1ieM 00pa30BaHUU OTPaXKaeT:

CYIIHOCTh HMHGPOPMATUKU KaK HAyYHOM JIUCUMIUIMHBI, H3yYarolen
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MOKHOCTHU aBTOMaTH3alUU
MH(GOPMAIIMOHHBIX MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JacTM TpUMEHEHUsT UHOOPMATUKHU, TPEKIE BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN  XapakTep HHpOpMaTUKH W WHOOPMAIMOHHOU
JESTEIHHOCTH.

Kypc nadopmaTuku njis ypoBHS CpeIHETO 00IIero 00pa3oBaHUsl SBISICTCS
3aBEpIIAIONIMM 3TAllOM HEMPEPBIBHOW MOJITOTOBKH OOydYarouuxcsi B 00JacTu
UHPOpPMATUKK W WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX  TEXHOJIOTH,
OMMpPAETCS Ha coJepX aHUE Kypca MH(GOPMATHUKU YPOBHS OCHOBHOTO OOIIEro
o0pa3oBaHMs U  ONBIT IOCTOSHHOTO TNPUMEHEHHs  HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH, JAa€T TEOPETUYECKOE  OCMBICIICHHE,
MHTEpIPETaLnIO U 00001EHHE 3TOTO OIBITA.

Pesynbrartel yriayOn€HHOTO YpOBHS M3ydyeHHUS Y4yeOHOro mpeaMera
«Mupopmarruka» OpUEHTHUPOBAHBI HA IMOJYyYEHHE KOMIETEHTHOCTEH IS
mocieaymmein npodeccnoHanbHON JIEATEILHOCTH KaK B paMKaxX JaHHOU
npeaIMeTHOW 00JacTH, TaK M B CMEXHBIX C HeW oOnacTsx. OHM BKIIOYAIOT B
ceost:

OBJIaJICHUE KIIFOYEBBIMH MOHSATHSIMHU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTpOMTCS JaHHasi MpeAMETHas 00JacTh, PaCMO3HABAHUE COOTBETCTBYIOIIUX MM
IIPU3HAKOB W B3aWMOCBA3€H, CIOCOOHOCTh JEMOHCTPHUPOBATh pa3INYHbIE
MOAXOAbl K W3YYECHUIO SIBICHUW, XapaKTEePHBIX U1 U3y4aeMOW NPEAMETHOU
obacTu;



YMEHHE pellaTh THUIIOBbIE INPAKTUYECKUE M TEOPETUYECKHE 3ajayH,
XapaKTepHble JUIsl HWCIOJb30BAaHUA METOJOB M WHCTPYMEHTAapus JaHHOU
peaMEeTHON 00J1acTu;

HaJM4Me MPEACTaBICHUM O JaHHOW MpeIMETHOM 00JacTH Kak LIeTOCTHOM
TeopuH (COBOKYITHOCTU TEOPUI), OCHOBHBIX CBA3SX CO CMEXHBIMHU 00JIACTSIMU
3HAHUM.

B  pamkax  yroyOnéHHOro - ypoBHS ~— M3y4yeHUsT — MH(OpMATUKU
o0OecrieuynBaeTcs  LEJCHANPABICHHAss  MOJArOTOBKA  OOy4aloluXcs K
MPOJOJDKEHUIO  00pa3oBaHMsl B OpraHu3anusax  MNpoecCHOHAIbHOIO
oOpa3oBaHus MO  CHEHHAIBHOCTSM, HEMNOCPEACTBEHHO  CBS3aHHBIM  C
IU(GPOBBIMU  TEXHOJOTHUSMM, TaKMM Kak [porpaMMHasi  WH)XXEHepus,
uH(pOopMaIoHHas 0e30MacHOCTh, MHGOPMAIIMOHHBIE CUCTEMBI M TEXHOJOTHH,
MOOUJIbHBIE CUCTEMBI W CETH, OOJbIlIME JaHHbIE M MalIMHHOE OOydYeHHe,
OPOMBIIJIEHHBI MHTEPHET BEIlle, MCKYCCTBEHHBI WHTEIIEKT, TEXHOJOTHH
OecrpoBOHOM CBSA3U, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTUHU, CHUCTEMBI
pacnpenenéHHOr0 peecTpa, TEXHOJOTMU BHUPTYalIbHOW M JOMOJHEHHOM

pEATBHOCTEM.
OcHoBHas 1enp u3ydeHus ydebHoro mnpeamera «Hudopmarnka» Ha
yrayoJIéHHOM YpOBHE CpelHero obmero oOpazoBaHusi — oOecredyeHue

JadbHEUIIero pa3BUTHS UHPOPMAIMOHHBIX KOMIIETCHIIMN O0ydJaromerocs, ero
TOTOBHOCTH K JKM3HH B YCIOBHSIX pa3BUBAIONIErocs HHGOPMAIMOHHOTO
oOIiecTBa M BO3pacTaroIleli KOHKYPEHIIMM Ha PhIHKE Tpynaa. B cBsa3u ¢ aTUM
nuzydenue napopmatuku B 10—11 knaccax m0mkHO 00€CIIEUNTh:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, OCHOBAHHOT'O Ha TMOHUMAHUU POJIU
UHPOPMATUKH, HUHMOPMAIMOHHBIX MU KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

chOpPMHUPOBAHHOCTL ~ OCHOB  JIOTMYECKOTO M QJITOPUTMUYECKOTO
MBIIICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN pasznuyaTh (PakThl U OIEHKHU, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh HX CBS3b C KPUTEPUSMH OLICHUBAHHS U CBS3b
KpUTEPUEB C  ONPEACIEHHOW CUCTEMOM I[IEHHOCTEW, MPOBEPSITh Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMAIIHIO;

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O BIUAHUM WHGOPMAIIMOHHBIX
TEXHOJOTUW Ha KU3Hb 4YeJOBeKa B O0OIIECTBE, MOHUMAHWE COIMAIBHOTO,
SKOHOMHYECKOTO, TOJIUTHYECKOTO, KYIbTYPHOI0, FOPUANYECKOT0, IPUPOIHOTO,
HPrOHOMHYECKOTO,  MEAUIIMHCKOTO W (PU3MOJIOTMYEeCKOr0  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTHIA;

NPUHITHE TIPAaBOBBIX W OTUYECKUX ACMEKTOB  HMH(OPMAIMOHHBIX
TE€XHOJIOTHHM, OCO3HAHUE OTBETCTBEHHOCTH JIFOAECH, BOBICUEHHBIX B CO3/1aHUE U
MCIIOJIb30BaHNE MH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHeHHE HH(POPMAIIUH;

CO37aHUe YCIIOBUM /IS Pa3BUTHS HABBIKOB Y4EOHOMW, MPOEKTHOM, HAYYHO-
HCCJIeI0BATEILCKOW M TBOPUECKOM JEATEIHHOCTH, MOTUBAIIMK O0YYarONINXCs K
CaMOpAa3BUTHIO.

B conepxanun ydebnoro mnpeamera «MHPOpMaTHKay BBIAEISIOTCS
YEThIPE TEMATUYECKUX pa3jIeiia.

Paznen «l{u¢ppoBasi rpaMOTHOCTBY» IIOCBSIIEH BOMNPOCAM YCTPOMCTBA
KOMITBIOTEPOB ¥ JPYTUX DJIIEMEHTOB IU(POBOTO OKPYKCHHS, BKIIOYAsT
KOMIIBIOTEPHBIE CETH, HCHOJIB30BAHUIK CPEACTB OINEPALNUOHHOW CHUCTEMBI,
pabore B cetu VIHTepHET W  HUCIOJB30BAHUIO HHTEPHET-CEPBHUCOB,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH.



Paznen «Teopernueckne OCHOBBI MH(POPMATHKH» BKIIOYAET B ceOd
MOHSATUUHBIA anmnapaT WHGOPMATUKH, BOMPOCHl KOAUPOBAHUS HWHOOpMAIINH,
u3MepeHuss MHOOPMALIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «AJqroputMbl U MpPOrpaMMHPOBAHNME) HAIPABICH Ha Pa3BUTHE
AITOPUTMUYECKOTO MBIIUJICHUS, Pa3pad0TKy aJrOpUTMOB U OILIEHKY HX
CJIIO)KHOCTH, (OPMHUPOBAHME HABBIKOB pealu3allid MporpaMM Ha sI3bIKaX
MIPOTrPaMMHUPOBAHUS BICOKOTO YPOBHS.

Paznen «HHpopManUMOHHBbIE TEXHOJOIMHM» TIOCBSIIEH BOIPOCAM
MIPUMEHEHUSI MH(POPMAIIMOHHBIX TEXHOJIOTHUN, peaTu30BaHHBIX B MPUKIATHBIX
IpPOrpaMMHBIX TPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM YKCJIE B 3ajadax
aHaJu3a JIaHHBIX, HUCTOJB30BaHUIO 0a3 JMAaHHBIX M DJEKTPOHHBIX TaOIUI[ IS
pelieHus MPUKIaJIHBIX 3a/1a4.

B npuBenénnom nanee coaep:kanuu yueOHoro npeamera «MHpopmatrka
KypCUBOM BBIJICJICHBI JIOMIOJIHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOISAT B
00s13aTeNIbHYI0 TIporpaMMy OOY4Ye€HHUs, HO MOTYT OBITh MPEIIOXKEHBI s
U3YUYEHUS OTJEIbHBIM MOTHBUPOBAHHBIM U CITIOCOOHBIM O0yYarOIITUMCS.

YrnyOnéHHbIii ypoBEHb H3y4YCHHUST WH(OOPMATUKU PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO0  TPOQuiIsi, OPUECHTUPOBAHHOTO HA HMHXCHEPHYIO W
uH)OPMAIIMOHHYIO C(hepbl NEATeIbHOCTH. YTIIYOJIEHHBIH YpPOBEHb H3YUYEHUS
uH()OPMATUKH O00ECIeUrBaCT: MOATOTOBKY OOYYalOIIUXCs, OPUEHTUPOBAHHBIX
Ha CHEIUAILHOCTH B 007acTH MH(POPMAIMOHHBIX TEXHOJIOTUH M WHXKCHEPHBIC
CIEIUAJIBHOCTH, y4acTHE B MPOCKTHOW M HCCIIEIOBATEIbCKOW NEeATeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMpPAaBICHUSIMHU OTPACIH HHPOPMALIMOHHO-
KOMMYHHKAalIHOHHBIX TEXHOJIOTHi, MOJATOTOBKY K y4YacTUIO B OJIMMIHUALAX U
caade EqmHoro rocyapcTBEHHOTO 3K3aMeHa 1o UH(popMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHUSI TEM B Ipejesiax OJHOro rojia o0ydeHus
MOXET OBITh M3MEHEHa MO0 YCMOTPEHHUIO YUWTeNs MpU TMOATOTOBKE paboueit
IpOrpaMMBbl U TOYPOYHOTO MIJIAHUPOBAHUS.

OO61iee 4KClIO YacoB, PEKOMEHIOBAHHBIX JIJISl M3y4eHUs MHOOPMATHKUA —
272 4qaca: B 10 xnacce — 136 gacoB (4 yaca B Hejento), B 11 knacce — 136 yacos
(4 yaca B HEJIEIIIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Iu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TeXHHMKH OE30MACHOCTH W TUTHEHBI Tpu padore C
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IU(PPOBOTO OKPYKEHHUS.

[Ipunuunel  paGOThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxutexktypa ¢on Helimana. ABTOMaTHYECKOE BBIMOJHEHUE MPOTPAMMEBI
nporieccopoM. OnepaTuBHasi, OCTOSHHAS U JIOJITOBpeMeHHasi mamath. OOMeH
JAHHBIMU C TOMONIBI0 IMKUH. KOHTposuiepsl BHEMIHUX YCTPOMCTB. IIpsimoii
JOCTYT K HaMsITH.

OCHOBHBIE  TEHACHLUMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYHCIICHUSL. MHorormnpoueccopHbie CHUCTEMBI.
CynepkomnbioTepbl. PactipeneniéHHbIe BEIUUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OOJBIIMX JaHHBIX. MoOuibHbIe UHU(PPOBBIE YCTPONUCTBA M HMX pOJb B
KOMMYHUKAILUSIX. BcTrpoenHbie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpammHoe oOecrieueHHE KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM.
Bunel mporpamMmmuHoro oOecmedueHuss W uX Ha3zHauyeHue. (OcoOeHHOCTH
IpOrpaMMHOTO0  OOecIieueHuss MOOWJBHBIX  ycTpoucTB.  IlapamnmensHoe
nporpammupoBanme. CucteMHoe nporpamMmHoe oOecrieueHune. OneparmoHHbIC
cucteMbl. YTWIHUTHL. [[paiiBepbl ycTpoucTB. MHCTAILUISIUUS U AECUHCTAILIALMS
IPOrPaMMHOI0 00ECTICUEeHHUS.

daiinoBeie cUCTEMBI. [IpUHITUIIBI pa3MeIIeHUsT U UMEHOBaHUS (DailyioB B
nonroBpeMeHHoM namsTu. [11aGnoHb! s onucaHus Tpynn Gaiios.

[Iporpammuoe oOecrieueHue. JlunienzupoBaHue IPOrPaMMHOTO
oOecrieueHuss u HUPPOBBIX pecypcoB. [lponpuerapHoe u  cBOOOJIHOE
IpOrpaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPYECKOe

UCIIOJIb30BAaHUE TPOTPAMMHOIO  OOecCleueHus] HW MHU(PPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  yCTaHAaBIMBaeMas  3aKoOHOAATEILCTBOM  Poccuiickoi
deneparuy 3a HEMPABOMEPHOE MCIIOIb30BaHUE TPOTPAMMHOTO O00ECIICUCHUSI U
U (DPOBBIX PECYPCOB.

[IpyHIUMIIBI TOCTPOEHMS W anmnapaTHbIE KOMIIOHEHThl KOMITBIOTEPHBIX
cereil. CereBble npoTokoibl. Cerb MHTEpHET. Anpecanus B cetu WHTepHeT.
ITpotokomsl cteka TCP/IP. CucreMa JOMEHHBIX HMEH.

Paznenenmne IP-cetm Ha mojaceTH ¢ moMomibi0 Macok mojcereil. CereBoe
anMuHUCTpUpoBaHue. IlogydeHne  JaHHBIX O  CETEBBIX  HACTPOMKax
KomnbloTepa. IIpoBepka Hamuuusi CBA3M C  y3iIoM cetu. OmnpeaesneHue
MaplipyTa JBUKEHHUS TTaKETOB.

Buaelt gesarensHoctu B cetu  HHtepHer. CepBuchl HMHTepHeTa.
['comndopmainoHHble  CHCTEMBI. | €OJOKAIIMOHHBIC CEPBUCHI  PEaIbHOTO
BpEMCHHM (HampuMep, JIOKamus MOOWIIBHBIX TeJIe()OHOB, OIpeJSICHUC
3arpy’)KCHHOCTH  aBTOMAarucTpaieii), HHTEPHET-TOPrOBJsA, OPOHHPOBAHHE
OWMJIETOB ¥ TOCTUHHIIL.

I'ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCayru. ColranabHbIe CeTH —
OpraHu3aIus KOJUICKTUBHOTO B3aMMOJCHCTBUA M OOMeHa JaHHbIMHU. CeTeBoit
ATUKET: IpaBuja IMOBEJCHUS B KuOepmpocTtpancTe. [IpobiemMa moaIMHHOCTH
noiaydeHHor nHpopmammu. OTKpBIThIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHUE YIPO3bl, CBSI3aHHBIE C HCIIOJb30BAaHUEM
MH(QOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJiorui.  OOmue  npobsieMbl



3amuThl HHGopManuu u UHPopMaImoHHON Oe3omacHocTU. CpencTBa 3allUThI
nH(pOpMaIIMKM B KOMIIbIOTEpPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3MPOBAHHBIX
uH(popMalMOHHbIX cucTemax. I[IpaBoBoe oOecneueHue HUHGOPMATMOHHON
0€30MacHOCTH.

[IpenorBpamieHue  HECAHKIMOHUPOBAHHOTO  JIOCTyna K  JINYHOU
KOHQUACHIIMATbHOW  HH(pOpMAIUK,  XpaHSIIEHCs  Ha  MEPCOHATBHOM
KOMIIbIOTEpE, MOOWIIBHBIX  YCTpoWicTBax. BpemoHocHoe  mporpamMmHoe
o0OecrieyeHue M CHocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE MPOTPaMMBI.
Opranuzanuss JUYHOTO apxuBa HHPopMauuu. Pe3epBHOE KOMMPOBaHUE.
ITaponpHas 3amura apxusa.

[udpoanue naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIC HIHU(DPHIL.
Mudper npocroii 3amensl. udp Llezaps. ludp Buxenepa. Anroputrm
mudposanus RSA.

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Nudopmanusi, nanHeie u 3HaHuA. MHGOpMalMOHHBIE TPOILECCHI B
OpUpOJie, TEXHUKE U 0OIIECTBE.

HenpepbiBHBIE M NHCKpPETHBIE BEIMYMHBI W CUTHAIBL. HeoOxoammocTh
JUCKpeTH3anuu uHGOpMaInK, TpeIHA3HAYCHHONW IS XpaHCHUS, Mepeladd H
00paboTKH B IUPPOBBIX CHCTEMAX.

JlBonyHoe KoaupoBaHHWE. PaBHOMEpHbIE U HEPAaBHOMEPHBIE KOJIBI.
JlexoarpoBaHue coOOOIIEHUH, 3aMMCaHHBIX C MTOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHre OAHO3HAYHO AEKOAUPYEMBIX KOAOB C IMOMOUIBIO
nepeBa. EnuHUIBI n3Mepenus KoaudecTBa nHGopmManmu. AndaBUTHBIN MOIX0/
K OIIEHKE KOJIM4eCcTBa MHPOPMAIIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LEbIX U JAPOOHBIX YUCEN B
NO3ULIMOHHOW cucTteMe cuucieHusa. CBOMCTBa MO3MLMOHHOW 3allMCU YHWCHA:
KOJIMYECTBO LU(p B 3amucH, NpU3HAK JAEIMMOCTH 4YHCJIa Ha OCHOBaHHE
CUCTEMBI CUMCIICHUS. AJITOPUTM NEpEBOA LEIOro 4nciia u3 P-udHOM cucTeEMBI
CUMCIICHUS B JECATUYHYIO. AJITOPUTM MEpeBojia KOHEUHON P-uunol npobu B
JNECATUYHYIO. AJTOPUTM IEpPEBOJAa LEJIOTO YHUCIA W3 JECATUYHOM CHCTEMBI
cuucieHuss B P-uunyto. IlepeBon koHeUHO# necaTudHOW nIpodu B P-muHylO.
JIBonyHasi, BOCBMEpUYHAS U IIECTHAAUATEPUYHAS] CUCTEMbl CUUCIIEHUS, CBS3b
MEXIYy HHUMH. ApupMETHYECKHE OIepaldd B TO3HIIMOHHBIX CHCTEMaX
cuucieHus. TpoWuyHass ypaBHOBELIEHHAs CHUCTEMa CUHCIECHHUS. JIBOMYHO-
NECATUYHAS] CUCTEMA CUMCIICHHUS.

Konmuposanune tekctoB. KomupoBka ASCIl. OgHoOalTHBIE KOJIHPOBKHU.
Crangapr UNICODE. Komupoka UTF-8. Omnpenenenne nHDOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUN.

KomupoBanne wuzoOpaxkenuii. OmneHka uWHOOPMAIMOHHOTO 00bEMa
rpaduueckux AaHHBIX MPU 3aJaHHBIX PA3PEIICHUH W TIyOWHE KOAMPOBAHUS
nsera. [[BetoBbie Monenu. BekTtopHoe xoampoBanue. dopmatsl rpaduaeckux
daiinos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KomupoBanme 3Byka. OreHka WHOOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YACTOTE JUCKPETU3ALMNH U PA3PSTHOCTH KOJUPOBAHUS.

Anre6pa noruku. [loHsTHe BBICKa3bIBaHUs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatel). KBaHTOPHI CyllIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabauibl ICTUHHOCTU. JIOrMUecKUe BhIPAXKEHUSI.
Jlornueckue ToxaecTBa. Jloka3aTelnbCTBO JIOTMUECKUX TOXKJECTB C MOMOIIBIO
Ta0JauI UCTUHHOCTU. Jlornueckue onepanyu U ornepaluu HaJl MHOKECTBaAMU.

3aKoHBI anreOpsl JOTUKU. DKBUBAJCHTHbIE MPEOOpa30BaHUs JTOTUUYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUS U CUCTEMbI YPABHCHU .



Jlornueckue  QyHKUMHU.  3aBUCUMOCTh  KOJMYECTBA  BO3MOXKHBIX
Joruueckux (YHKIUH OT KOJW4YecTBa apryMeHToB. llojiHble cHUCTEMBI
JIOTUYECKUX () YHKLIHM.

Kanonuueckue Qopmbl  joruueckux  BbelpakeHuil.  CoBeplleHHbIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOPMAaJIbHBIC (DOPMBI, alTOPUTMBI HUX
MOCTPOCHHUSI TI0 TaOJIUIIe UCTUHHOCTH.

Jlorndeckue 3I€MEHThI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3spsaubiii cymmarop. I[loctpoeHne cxeM Ha JOrMYeCKUX dJIEMEHTax 110
3aJJaHHOMY JIOTUYECKOMY BBIPAXKECHHIO. 3aMMUCh JIOTMYECKOTO BBIPAKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBneHue LENbIX YUCEN B MaMsITH KoMObloTepa. OrpaHUYEHHOCTh
Jana3oHa 4YWCeN MPU OrpaHUYECHUM KoJMdecTBa paszpsanaoB. llepenonHeHue
pa3psiHONW CeTKU. be33HakoBbie W 3HAKOBBIC JIaHHBIC. 3HAKOBBINA OWT.
JIBOUYHBIN TOTMOJHUTEIBHBINA KOJ OTPULIATEIIbHBIX YUCEIL.

[TobuToBbIe NOrMYecKue omeparuu. Jlorudeckuii, apudMeTHUECKUl u
nukinueckud capurd. llludpoBanue ¢ mNoMoOIIBIO MOOUTOBOM omepauu
«uckimoyaroniee NI .

[IpencraBneHne BElIECTBEHHBIX YKMCEN B MaMIATH KOMIbIOTEpA. 3HAYAIIAs]
4yacTh M TMOPANOK uucia. Jluama3oH 3HAYEHUN BEIICCTBEHHBIX YMCEIN.
[IpoOneMbl XpaHEHUs BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrpPaHUYCHUEM
KOJIMYECTBA Pa3psiioB. BINOIHEHUE omepanuii ¢ BEUIECTBEHHBIMM UYMCJIAMU,
HAKOILJIEHUE OITUOOK MPU BHIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHUE

OmnpeneneHne BO3MOXHBIX PE3YIHTATOB pabOTHI MPOCTEUIITNX AJITOPUTMOB
yIOPaBJIEHUSI UCHOJHUTEISAMU U BBIYMCIUTEIBHBIX aJITOPUTMOB. OmpeneneHue
UCXOAHBIX JAHHBIX, MpPH KOTOPBIX aJTOPUTM MOXKET JaTh TpeOyemblid
pe3yibTar.

Otamnbl peleHus 3aad Ha KommbroTrepe. MIHCTpyMeHTalbHbIE CpECTBA:
TPAHCIATOP, OTIAMYUK, NPOPUIMPOBIIMK. KOMOWIAIMS W HHTEpHpeTaIus
nporpaMM. BupTyanbHble MallIUHBIL.

WNurterpupoBannas cpeaa pa3paboTku. MeToapl OTIAIKU MPOTPaAMM.
Hcnons3oBanue TpaccupoBOYHBIX TaOiuil. Otiagounblii BeIBOJA. [lomarosoe
BBITIOJIHEHHUE MTpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUCHUI IEPEMEHHBIX.

S3eik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHbIE, JIOTHYECKUE. BeTBieHusl.
Cnoxusble ycioBus. Iluknsl ¢ ycinoBuem. IuUkiIbl MO  MEPEMEHHOM.
B3anmo3aMeHsieMOCTh  pa3au4HBIX BHJIOB LHKJIOB. VIHBapuaHT uUuMKIiA.
CocraBiieHHe IUKJA C UCIOJIb30BAaHUEM 3apaHee ONMPEAECIIEHHOTO MHBAapUaHTa
LMKIIA.

JlokyMeHTHpOBaHuEe  mporpamm.  lMcronp30BaHME ~— KOMMEHTapHEB.
[loaroroBka onucaHus NpOrpaMMbl U UHCTPYKIUHU JJISl [TOJIb30BATEIA.

AnroputMbl  00paOOTKM  HATypajdbHBIX  YHCEN, 3alUCaHHBIX B
MO3UITMOHHBIX CHUCTEMaX CUHCIICHHUS: pa30MeHue 3alrCy YhCciia Ha OTACIIbHBIE
mudpel, HAXOXKJACHHE CyYMMbl © Tpou3BeAcHUS 1udp, HAXOXKICHUE
MaKCUMaJIbHON (MUHUMAIBHOW) U(PHI.

Haxoxnaenune Bcex MNpPOCTBIX 4YWCEI B 3aJaHHOM  JIMAlla30HE.
[IpencraBnenne unciaa B BUAE HAOOpa MPOCTBIX COMHOMKHUTENEH. ANTOPUTM
OBICTPOTO BO3BEJICHUS B CTCIICHb.

O6paboTka naHHBIX, XpaHAmUXcs B ¢ainax. TeKCTOBble U JABOUYHBIC
daiinel. daitnoBble nepeMeHHbie ((aitnoBbie ykazatenu). Urenue u3 Qaiina.
3anucek B (aiin.



Pa3Ouenne 3amaum Ha mnopxzagaun. [logmporpammbl (mpoueaypsl U
¢ynkuun). Pexkypcus. PexypcuBHble 00bekThl ((pakrtansl). PexkypcuBHbie
npouenypsl U GpyHkuuu. Mcnonb3oBaHue cTeka A OpraHu3alii PeKypCUBHBIX
BBI30BOB.

Hcnonb3oBanue cTaHAapTHONM OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHMSL.
[loakmtouenne OUOMMOTEK MOANPOTrpaMM  CTOPOHHUX  MPOU3BOJAUTEINICH.
MoaynpHBIN PUHIUII IOCTPOCHUS IIPOrPaAMM.

Yucnennble wmeTonbl. TouHoe W TpUOIMKEHHOE pelIeHUs 3aJayH.
YucrneHHble METOAbl pEIICHUS ypaBHEHWI: MeToh mnepedopa, METo[
MOJIOBUHHOTO  jAenieHus. [IpuOnuxEéHHOE  BBIYMCIEHHE JUIMH  KPUBBIX.
Boruncnenne muomane ¢uryp ¢ HOMOUIBIO YWCIEHHBIX METOJ0B (METO.
OpsIMOYTOJIBHUKOB, MeToj| Tpaneuuii). [louck wmakcumyma (MUHUMYyMA)
(GYHKIMU OJTHOM TIEPEMEHHONW METOI0M MOJIOBUHHOIO JIEJICHUSI.

O0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (QYHKIMU — sI3bIKa
OpOrpaMMHUpPOBaHUs  JJis  O0OpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHUMBOJBHBIX CTPOK: MOJACYET KOJMYECTBA MOSIBICHUN CHUMBOJA B
CTpOKe, pa30MeHuEe CTPOKM Ha CJI0OBa MO NPOOENbHBIM CHUMBOJAM, IOUCK
NOJICTPOKH BHYTPHU JAHHOW CTPOKH, 3aME€HA HaWJIEHHOM MOJCTPOKU Ha JAPYTYIO
cTpoky. ['eHepalius Bcex CIIOB B HEKOTOPOM alipaBUTE, YIOBIETBOPSIOIIMX
3a/laHHbIM orpaHnyeHusiM. [IpeoOpazoBanue 4yuciia B CUMBOJIBHYIO CTPOKY U
o0OpatHo.

MaccuBbl W TOCJENOBATEILHOCTH uMceNl. Bpruncienne 0000mEHHBIX
XapaKTepUCTUK DIIEMEHTOB MAacCHMBa WM YHCIOBOM MOCIIEN0BATEIHHOCTU
(cymMMBbI, TIpOM3BEACHUS, CpEIHEro apuMeTHYecKoro, MHHHUMAJIBHOTO U
MaKCUMAaJIbHOTO 3JEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOMINX
3aJlaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3a/IaHHOTO 3HAUYEHUS B MACCHBE.

CopTupoBka OIHOMEpHOro wmaccuBa. I[IpocTele METOIBI COPTUPOBKH
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTHpOBKa BcTraBkamu). CopTHUpOBKA
ciusaueM. beicTpas coptupoBka MmaccuBa (aaroputM QuickSort). JIBondHbIi
MOMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIe MacCUBBI (MaTpHIlbl). AJITOPUTMBI 00pabOTKH JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa IO 3aJIaHHBIM
npaBujaM, MOUCK 3JEMEHTAa B JBYMEPHOM MACCHUBE, BBIYMCICHHUE MaKCHMyMma
(MUHUMYMa) U CYMMBI 3JIEMEHTOB ABYMEPHOTO MAaCcCUBA, IEPECTAHOBKA CTPOK U
CTOJOIIOB IBYMEPHOTO MacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBsiii mporeccop. PenaktupoBanue u dopmarupoanue. [IpoBepka
opdorpapun u rpammatuku. CpeicTBa MOHMCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3oBanue cTuieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokyMmeHTbl. CHoOckH, oryiaBieHue. KosulekTuBHas pabora ¢ JOKYMEHTAMH.
NHCTpYMEHTBl PpELIEH3UPOBAHMS B TEKCTOBBIX mpoueccopax. OOmauHble
cepBuchl. JlenoBas nepenucka. Pedepat. [IpaBuna nmutupoBanusi HICTOYHUKOB U
odopmienus: obubmuorpaduuecknx cchiiok. OdopmileHne CUCKa JTUTEPaTyPHI.
3HaKOMCTBO C KOMIBIOTEPHON BEPCTKOW TeKcTa. TeXHHuecKue cpeacTBa BBOJA
Ttexkcra. Crennanu3upoBaHHbBIE CPEACTBA PEJAKTHPOBAHUS MaTEeMaTHYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33J]Ja4d aHAJIU3a JIAHHBIX: TPOTHO3UPOBAHUE,
KJaccu(ukanus, KiIacTepu3alus, aHalnu3 OTKIOHeHWH. [locienoBaTenbHOCTH
peleHus 3a/lad aHaJIn3a JaHHbIX: COOP MEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA
KauecTBa JaHHBIX, BBIOOp W/WIM IOCTPOEHHWE MOJENH, NpeoOpa3oBaHUe
JAHHBIX, BU3yallM3allusl JAHHbBIX, UHTEpIpeTauus pe3yiabTaTtoB. [IporpamMmmusbie



CpPElICTBA W WHTEPHET-CEPBUCHI i1 OOpaOOTKM M TPEACTABICHUS JTAHHBIX.
Bbonbimue nanneie. Mammaaoe ooyueHue. MIHTEIeKTyalIbHbIM aHAIU3 JAHHBIX.

AHanu3 1aHHBIX C MTOMOILBIO AIEKTPOHHBIX TabauL. Beluncienue cymmesl,
cpeaHero  apudmeTuyeckoro, HaumOOJbIIETO (HAMMEHBIIET0) 3HAYCHUS
nuana3zoHa. Berumcienne kod(p@uIMEHTa KOppEeasUuU JIBYX PSIOB JIAHHBIX.
[locTpoenue cronOuaThiX, JUHEHYATHIX U KPYroBbIX auarpamm. Iloctpoenue
rpapukoB  pynkuuii.  Ilogbop  nauMHUM  TpeHAa,  pelleHHe  3ajad
ITPOTHO3UPOBAHUS.

YuclieHHOE pelieHue YpaBHEHUW C TOMOLIBI0 MNoadopa MmapaMmerpa.
OntrMu3anys Kak IOMCK HAWIydllero pEUIeHUus B 3aJaHHBIX YCIIOBHSX.
LeneBass ¢ynkuus, orpanuueHus. JlokanbHble W TJIOOATBHBII MUHUMYMBI
neneBo QyHkiuu. PernieHue 3ajady ONTUMU3ALMKN C TOMOUIBIO AJIEKTPOHHBIX
Ta0IuII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATUKH

Teoperndeckne moaxoabl K OIEHKE KOJW4YecTBa HHGOpPMAIUU. 3aKOH
anauTuBHOCTU MHpopManu. @opmyna Xaptim. Mabopmaius U BEpOSTHOCTb.
®opmyna lllenHoHa.

Anroputmbl ckatusi gaHHBIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AnroputMmbl CKaTHsl JaHHBIX C MOTEPSAMH. Y MEHBIICHUE
rIyOuHBl KoaupoBaHUs 1BeTa. OCHOBHBIE uaen airoputMoB cxatusi JPEG,
MP3.

CkopocTh mnepefaydl JaHHBIX. 3aBUCUMOCTb BPEMEHH IIEpeaadyd OT
MH(GOPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTePUCTUK KaHaja cBA3U. [IpuuuHbI
BO3HMKHOBEHHUS OIIMOOK TIpH Tmepenade JaHHbIX. KoJbl, MMO3BOJIAIONINE
OoOHapy>KHUBaTh M UCIPABIATH OMIMOKH, BOSHUKAIOUIUE TPU Iepeaayde JTaHHbIX.
Paccrossnue Xommunra. KomupoBanwe ¢ mnoBTOpeHueM OutoB. Kojs
X3MMHUHrA.

Cucrembl. KoMmmoHeHTBI cuUCTEMBI M HMX B3aumoneiictBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBA3b.

Mogenu u moaenupoBanue. Llens moaennpoBanusi. COOTBETCTBUE MOJETU
MOJETUPYeMOMY  OOBEKTYy  WJIM  TpoIeccy, eI  MOJICIUPOBAHUA.
dopmannzanys NPUKIAAHBIX 33/1a4.

[IpencraBinenue pe3yabTaTOB MOJCIUPOBAHMS B BHUIE, YIOOHOM IS
BOCIIPHSTHS 4elloBeKOM. ['paduueckoe mpencTraBieHHE ITaHHBIX (CXEMBI,
TaOJIUIIBI, TPAdUKH).

I'padpr. OcnoBHble moHSATHS. Buasl rpadoB. Omnucanume rpadoB ¢
MIOMOIIBIO MAaTPULl CMEXHOCTH, BECOBBIX MATPHUIl, CIUCKOB CMEXKHOCTH.
Pemenue anropuTMHUYecKMX 3a7ad, CBS3aHHBIX C aHaiMM3oM rpados
(mocTpoeHHE ONMTUMANILHOTO MYTH MEXIy BepIIMHamu rpada, ompeneiacHue
KOJIMYECTBA PA3IUYHBIX MyTe MEXJIy BEpIIMHAMU OPUEHTUPOBAHHOIO
aluKInYeckoro rpada).

HepeBbsi. bunapuoe nepeso. JlepeBbsi moucka. CriocoObl 00xo/aa JiepeBa.
[IpencraBnenne apudmeTHuecKuxX BBIpAKEHUN B BHUAE JaepeBa. JluckpeTHbie
UTrpbl JBYX UTPOKOB ¢ mojHOoil mH(popmanueil. [loctpoenue nepesa mepedopa
BapUAHTOB, OMHMCAHKWE CTPATETUU WTPHI B TaOMMUHOUW (hopme. BeurphimiHbie u
MPOUTPHIIIHBIEC TO3UIUU. BBIUTPHINIHBIE CTPATETUH.

CpenctBa UCKYCCTBEHHOTO MHTEIIEKTa. CepBUCH MAIIMHHOTO TIEPEeBOAA U
pacrio3HaBaHus ycTHOM peun. KorHutuBHbie cepBuchl. Wnentudukamus u



MOUCK M300pakeHul, pacno3HaBanue Jull. CamooOydaronuecs CHCTEMBI.
HckycCTBEHHBINM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Vcnosibs30BaHHEe METOIOB
HUCKYCCTBEHHOI'O MHTEJUIEKTa B OOydyaromux cucreMax. Fcnonas3oBaHue
METOJIOB HMCKYCCTBEHHOTO HHTEJJIEKTa B poOOTOTEXHUKE. MHTEepHET Bemiei.
IlepcrieKTUBBl ~ pa3BUTUS  KOMIIBIOTEPHBIX  HMHTEJUIEKTYAJBHBIX  CHCTEM.
Heiiponnsie cetu.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Qopmanuszanus HoHATUA — anropurMa. Mamunaa  TeropuHra  Kax
YHUBEpCaabHas MOJeib BeluncieHui. Tesuc Yépua—Trropunra.

OneHka clI0KHOCTH BblunciaeHUN. BpeMs paboThl 1 00bEM HCTIOIB3yEMOM
naMsaTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CJIOKHOCTH aJITOPUTMOB. AJNTOPUTMBI TMOJIMHOMHUAIBHOU
cnoxHoctu. Ilepebopubie anroputmbl. [Ipumepsl pa3iIUyYHBIX aAJITOPUTMOB
peleHns OJJTHOM 3a/1a4l, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mpoCTBIX YMCEN B 33aJJaHHOM JWAIa30HE C MOMOUIBIO alIrOpuTMa
«penieTo DparocheHar.

MHuoropa3zpsaHbie 1eble YUCIa, 3a1a4d JUIMHHON apu(QMETHKH.

CnoBapu (accolMaTUBHBIE MAaCCUBBI, OTOOpa)KeHUs). XAUI-TAOIUIBI.
[locTpoenue angaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexku. AHalu3 NPaBWIBHOCTH CKOOOYHOTO BbIpaKeHHs. Bpruncienue
apu(pMETHIECKOTO BBIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BDEMEHHOIO XPaHEHHUS TAHHBIX.

Anroputmsl Ha rpadax. [locTpoeHre MUHHUMAaNIbHOIO OCTOBHOTO JEpeBa
B3BELLIEHHOI'O CBSI3HOTO HEOPUEHTUpPOBaHHOro rpada. KommuecTBo pasnuyHbIX
OyTed MeXIy BepIIMHAMU OpPHUEHTHPOBAHHOIO AaIMKIMYECKOro rpada.
Anroput™m J[efKCTpHI.

HepeBbsd. Peamusamus 1nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYP.
JlBonuHsle (OuHapHble) nepeBbs. IlocTpoeHue nepeBa Uil  3aJaHHOTO
apu(MeTn4ecKkoro BbIpaKEHUs. PeKkypcuBHbIE anropuTMbl 00X0Aa JiepeBa.
Hcnonp3oBaHue cTeka U ouepenu uis 00Xxo1a JepeBa.

JluHaMHU4YeCcKOe MPOrpaMMHUPOBAHME KaK METOJ peLIeHHus 3azad ¢
COXPAaHEHUEM IPOMEKYTOUHBIX PE3YJIBTATOB. 3a/aud, pEUIacéMble C ITOMOILBIO
JMHAMMYECKOTO MPOrPaMMUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (YHKIUH,
0ACYET KOJIMYECTBA BAPUAHTOB, 3aJ1a4l ONITUMU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpPOBaHUU. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHanu3. Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO
nojxozna. MHKancynsuus, Haciel0BaHue, MOJIUMOP(U3M.

Cpensl OwicTpoil pazpabotku mporpamm. [IpoekTupoBanue uHTepdeiica
nonb3oBaresd. Mcnonb3oBaHME TOTOBBIX YIPAaBISAEMBIX JJIEMEHTOB  JUIA
MOCTpOEHUST HHTEpdeEiica.

O630p  s3pikOB  mporpammupoBanus. [loHatne o  mapagurmax
IIPOrpaMMUPOBAHUS.

NupopmManuoHHbIe TEXHOJOTHH

Oranbel KOMIBIOTEPHO-MATEMATHYECKOI0 MOJEIUPOBAHUA: IOCTAHOBKA
3ajaud, pa3paboTka MOJENH, TECTUPOBAHUE MOJEIH, KOMIbIOTEPHBIN
DKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJIECIUPOBAHHS.

Jluckpernsanus INpU MaTEMATHYECKOM MOJACIMPOBAHUM HETPEPBIBHBIX
npoueccoB. MopenupoBaHue ABWXKEHHUS. MonaenupoBaHue OHOIOTHYECKUX
cucteM. MareMarndeckue MOIEIM B OKOHOMHKE. BplunMcinTenbHbIE
DKCHEPUMEHTHI C MOJEIIAMH.



O6paboTka pe3yibTaTOB IKCIEpUMEHTA. MeTo HauMEHbIIINX KBaJpaToB.
OueHka 4YHUCIOBBIX MApaMETPOB MOJETUPYEMBIX OOBEKTOB M IMPOIECCOB.
BoccraHoBiieHrEe 3aBUCMMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostaoctHele Mozenu. Meroael  Monte-Kapmo.  MmurtanmonHoe
MozenupoBaHue. CUCTEMbI MACCOBOT'O OOCITYKUBaHUS.

Tabnuunbie (pensuyoHHBIE) 0a3bl JaHHBIX. Tabnuia — MOpeIcTaBICHUE
CBEJIeHNH 00 OJHOTUIHBIX 00bekTax. [lone, 3anucek. Kirou tabmuiel. PadoTa ¢
roToBoil 0a30il AaHHBIX. 3amoiHeHue Oa3bl AaHHBIX. [loMck, copTupoBKa U
¢unbTpanus JaHHBIX. 3aPOChl HA BEIOOPKY AaHHBIX. 3alpOChl C MapaMeTpamu.
Brruucisiemsie 1o B 3ampocax.

MHuorortabiuynbsie 0a3bl JaHHBIX. THUMBl CBA3EH MEXIy TaOIHMIIAMH.
Buemnuii xmou. LlenocTHOCTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIUYHBIM
0a3zaMm JaHHBIX.

Nurepner-tipuiioxkeHus. IloHATHE O CEpBEPHOM M KIMEHTCKOM YacTAX
caiita. TexXHOJIOTHS «KIMEHT — CepBep», €€ JOCTOMHCTBA M HEIOCTaTKH.
OcHoBbl s3pika HTML u kackagubeix tabnui ctuneit (CSS). Cuenapuu Ha
s3bike JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3memienne BeO-caiiToB. Yciayra xocTuHra. 3arpys3ka ¢GaiioB Ha CaiT.

BBon u3o0paxeHuii ¢ UCTIOIB30BaHUEM PA3TUYHBIX IU(DPOBBIX YCTPOUCTB
(dpoBbIX PoToanmapaToB U MUKPOCKOIOB, BUJIEOKaMep, CKAHEPOB U APYTHUX
yctpoiictB).  I'padmueckuit  pemaktop.  Pazpemenne.  Kaapuposanue.
Hcnpasnenne nepcrektuBbl. ['mcrorpamma. Koppekius ypoBHEH, KOppeKIus
neera. (OOecuBeunBaHuWE LBETHBIX uU300pakeHuit. Perymbs. Paborta c
oOnacTsiMu. OUIBTPHI.

MHmuorocnolinbie nzoopaxkenusa. TekctoBwle ciion. Macka cnosi. Kanansl.
Coxpanenue BbleneHHON obnactu. I[loaroroBka wimocTpanuii ais BeO-
calToB. AHUMHPOBAaHHbIE N300paAXKEHUS.

Bexrtopnas rpaduka. IlpumutuBel. M3MmeHeHue mopsiaka 3JIEMEHTOB.
BripaBHUBaHue, pacupenenenue. I'pynnuposka. Kpubeie. @opmaThl BEKTOPHBIX
PUCYHKOB. Hcnons3oBanue KOHTYPOB. Bekropuzanms pPacTpPOBBIX
N300pakKeHUH.

[IpyHUMNBI TOCTPOEHUST U PEOAKTUPOBAHUSA TPEXMEPHBIX MOJIEIEH.
Cerounble moxenu. Marepuanbl. MoaenupoBaHHE HCTOYHHUKOB OCBELICHUS.
Kamepsl. AgautuBabie TexHonoruu (3D-npuntepsl). [loHsiTHE O BUpPTyalbHOM
peaIbHOCTH U JOTIOJIHEHHOU pEaIbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOT'PAMMBI 110
NHOOPMATUKE  (YIJIYBJIEHHBIM  YPOBEHbB) HA  YPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Ppe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH U  CIIOCOOHOCTH
oOy4aromuxcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH MO3MLIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAlU, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OIBITA U OIBITA JACATEILHOCTH B MPOIECCE
peanuzalu  CpelcTBaMU  y4yeOHOro TpeaMeTa OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEITEIIbHOCTH.

B pesynbraTe u3yueHuss mHOOPMATUKKM HAa YPOBHE CpEIHEro OOIIero
oOpazoBanuss y oOywaromerocs OyayT chOpMUPOBaHBI  CIIEAYIOIIHE
JUYHOCTHBIC PE3yJIbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA W TPABOMOPSIAKA,  COOJIOICHWE  OCHOBOIOJIAralIuX  HOPM
MH(OPMAIIMOHHOTO TpaBa U HH(POPMAIIMOHHOM 0€30TaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITh HJEOJIOTHU SKCTPEMHU3Ma, HaIlMOHAIU3Ma,
KceHOoPoOUH, TUCKPUMHUHALIUM 110 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJBLHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY HACIEAUI0, TOCTUKECHUSIM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTHSIX, IIOHUMAaHHE 3HAYEHUS
MH(POPMATUKHU KaK HAyKH B )KM3HU COBPEMEHHOTO OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
cetu IHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs O3CTETHUKY HAYyYHOIO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHHUMATH PA3JIMYHBIE BUJBI MCKYCCTBA, B TOM YHCIIC
OCHOBAaHHOT'O Ha HCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  370pOBOro W  Oe3omacHoro oOpasza  JKW3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3[0pPOBbIO, B TOM YHCIE 3a CYET
coOmoIeHns TpeOoBaHMIt Oe3omacHo AKCIUTyaTaluu CpEencCTB
MH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K aKTMBHOM JAESATEIIBHOCTH TEXHOJIOTHMYECKOW W COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEIbHO BBIMOJIHATh TAKYIO J€ATEIbHOCTD;

uHTepec K chepam MpoPecCHOHATBHON ACSATEIBHOCTH, CBS3aHHBIM C
WH()OPMATHKOHN, MPOTPAMMHUPOBAHNEM W HH(POPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JOCTHXKCHUSX HAYKU MHPOPMATUKUA U HAYYHO-TEXHUYECKOTO
rporpecca, yMEHHUE COBEpILIaTh OCO3HAHHBIM BbIOOp Oyaymiei npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;



FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

OCO3HAHHUE TI100ATBHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U MyTel ux
pelieHus, B TOM 4HCIe C YYETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, JOCTHKEHHUSM HAyYHO-TEXHMYECKOTO Mporpecca u
OOIlIECTBEHHON TMPaKTUKH, 3a CYET MOHUMAHUS POJU HUHPOPMAITMOHHBIX
pecypcoB, MH(DOPMAIIMOHHBIX TMPOIECCOB W WH(DOPMAIIMOHHBIX TEXHOJIOTUH B
ycioBusx I1udpoBod TpaHchopManuu MHOTHX cdep KU3HHU COBPEMEHHOIO
00I11eCTBa;

OCO3HAHUE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
IIPOCKTHYIO U UCCIIEIOBATEIIHCKYIO JICSITEIbHOCTh MHANBUIYaIbHO U B TPYIIIE.

B nporniecce noctukeHus IMUHOCTHBIX PE3YITATOB OCBOSHUS MPOTrPaMMBbI
no wuHpopMarnke y 0Oy4aromuXcsi COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, TIPEIO0JIaraloui chhoOpMUPOBAHHOCTS:

CaMOPETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHUE, CIOCOOHOCTh QJanTHPOBAThCA K
OMOIIMOHAIBHBIM HM3MEHEHUSIM U TMPOSBISITH THOKOCTb, OBITb OTKPBITHIM
HOBOMY;

BHYTpPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMJICHNE K JOCTIKCHUIO TETH
U yCIEXY, ONTUMH3M, HHUIIUATUBHOCTb, YMEHUE JI€MCTBOBATh, UCXOMAS U3 CBOUX
BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh TMOHMMATh  SMOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTBIBATH €ro IPHU OCYIIECTBIEHUH KOMMYHHUKAIWH,
CIIOCOOHOCTH K COYYBCTBHUIO U COMIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAMBAThH
OTHOIICHHS C APYTUMHU JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U Pa3peliaTh
KOH(JIUKTHI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe um3yueHuss mHOOPMATHKHM HAa YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOyyaromerocss OyayT chopMHUpOBaHBI MeTaNpeIMETHBIC
PE3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUCOHBIX JEUCTBUSIX, & UMEHHO —
MMO3HABATEIbHBIE YHUBEpPCATbHBIC YYE€OHBIE JIEUCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC yUeOHBIC NEHUCTBUSA, PETYJSITUBHBIC YHHUBEPCAIbHBIC yUeOHBIC
JICHCTBUS, COBMECTHAS JACSATEIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE Yy4eOHbIE JeiCTBUSA

1) 0a30BbIe JJOrHYeCKHe TeHCTBHS:

CaMOCTOATENbHO  (OopMynUpOBaTh U  aKTyaIHM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIM OCHOBAaHMS I CPABHEHUS,
KJ1laccupuKanuu u 0000IIEeHHUS;

ONpEeAEsATh LENU ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPHUH HX
JOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTM W MOPOTHUBOPEYHS B PpacCMaTpUBAEMbIX
SABJICHUSIX;



pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHABHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBAaTh COOTBETCTBUC
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKHU TTOCJICICTBUN JIEATEIHPHOCTH;

KOOPJIUHUPOBATh M  BBIIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKUE IEHCTBUS:

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  MPOCKTHOU
NESATeNIbHOCTH, HAaBBIKAMHM  pa3pelieHuss MpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUCSCKHX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

OCYIICCTBIISITh PA3JIMYHBIC BHUJBI JACATCIBHOCTH IO IOJYYECHUIO HOBOTO
3HAHMSI, €T0 MHTEPIPETAIMH, MPEOOPa30BAHUIO0 M MPUMCHCHHUIO B Pa3JIMYHBIX
y4eOHBIX CUTYyaIMSAX, B TOM YHCJIC MPU CO3JAaHUM YYCOHBIX M COIMAIBHBIX
IIPOCKTOB;

dbopMHupOBaT, ~ HAay4YHBIA  THII ~ MBIOUJICHUS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTUCH, KITFOUCBBIMH MTOHATUSAMH U METOaMU;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIIbHOMN
JESATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISBJIATh MPUYUHHO-CIICACTBECHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JUIS JOKa3aTeIbCTBa
CBOMX YTBEP)KJICHHM, 33/1aBaTh MMApaMeTPhbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHHs 3aJaddl pe3yibTaThl,
KPUTHYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEpPeHoca CPEJCTB U CIOCOO0B
JENCTBUS B IPO(PECCUOHATIBHYIO CPEAY;

YMETh NIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI M PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aTbTePHATUBHBIC PEIICHMUS.

3) paboTa ¢ nunpopMmaumeii:

BJI/ICTh HABBIKAMHU TMOJYYEHUS HH(OpMALMM M3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOWCK, aHAINW3, CHUCTEMATHU3AIUI0 U
MHTEPIPETANNIO HHPOPMAIIUU PA3TUIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3daBaTh TEKCTHI B pasIW4yHBIX (opmatax ¢ y4€ToM Ha3HAYCHUS
uHQoOpMaIM W 1EJICBOM ayIUTOPHH, BHIOWpas ONTUMaIbHYIO (opmy
MPE/ICTABIICHUS U BU3yaJIU3aliy;

OIICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTH HH(OPMAITNH, €€ COOTBETCTBUE
MPABOBBIM M MOPAIBHO-ITHIECKUM HOpMaM;

UCTIONIb30BaTh CpeACTBAa HWH(OOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  PEHICHWH  KOTHUTHBHBIX, = KOMMYHHKATUBHBIX  H
OpraHW3alMOHHBIX 3a7a4 ¢ COO0IeHneM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTUCHBI, PeCypCOCOEPeKeHNs, TTPABOBBIX M ITUUYECKHX HOPM,
HOpM MH(POPMAITMOHHOW 0€30MMaCHOCTH;

BJIQJICTh  HABBIKAMHM  PACMO3HABAHWS ¥  3alIUTHl  WHQPOPMAIIHH,
MH(pOpMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHUKAILIUU BO BceX chepax KU3HMU;

pacno3HaBaTh HeBepOaslbHbIE CpEJCTBAa OOIIEHUSA, NMOHMMATh 3HAYECHUE
COIMAIBHBIX 3HAKOB, PAclO3HABATH MPEANOCHUIKH KOH(MIUKTHBIX CUTyallud U
CMATYaTh KOH(JIUKTHI;

BIAJETh pPa3IMYHBIMU croco0aMu  OOIIEHHWS U B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIE CUTYyaIlUH;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMATh W KCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHIUBUTYaJIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX NEUCTBUU C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh 1I€JIM  COBMECTHOM JICSATEIbHOCTH, OPTraHW30BbIBATH U
KOOPJMHUPOBATH JIEUCTBUS MO UX JIOCTUKEHHUIO: COCTABIAThH IUIAH JIEUCTBUIA,
pacnpenensiTh poiv ¢ y4€TOM MHEHUN Y4YaCTHUKOB, OOCYXKIAaTh PE3yNbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOCKTHI, OIEHHWBATh HUJEH C TO3UIMHA HOBU3HHI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBJISITh ~ IMO3HABATEIBHYIO  JIESITEIBHOCTD,
BBISIBIIATH TMPOOJIEMBI, CTaBUTh M (POpMYIUpOBaTh COOCTBEHHBIC 3aJlaud B
o0pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIICHHS TPoOJeMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupsiTh paMKd  Y4yeOHOTO TMpeaMeTa Ha OCHOBE  JIMYHBIX
MNPEANOYTEHHH;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMEeHTHpOBaTH  €ro,  Oparth
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO ITUPOKOW SPYAUIINUA B
pPa3HBIX 00JIACTAX 3HAHWM, MOCTOSHHO TOBBINIATH CBOW 00pA30BATENbHBIN M
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH  IIO3HABATEIBHOW pedJIeKCHH KaK OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBAaHUM, UCIOJIb30BATH MPUEMBI pePIIEKCUH JIJIsl OLICHKU CUTYyalluu, BhIOOpa
BEPHOI'O pELICHUS;



OLICHUBATh PUCKM M CBOEBPEMEHHO MPUHMMATh pEUIEHUS MO0 UX
CHUKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTBI JPYTHX IIpU AHAINA3E PE3YJIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JIPYTHX IPU aHAJIU3€ PpPE3YyJIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO M MPABO JAPYTUX HA OLIUOKY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B mponecce mzydenus: kypca nHGoOpMaTUKH yriay0iaéHHoro ypoBHs 6 10
Kiacce o0Oy4aromuMucs OyayT JOCTHTHYTBI —CIEAYIOIIHE TPEIMETHBIC
pe3yabTaThL:

BJIQJICHHE TIPEACTABICHUSIMH O POJIM WH(GOPMAIIMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TPHUPOJAC, TEXHUKE M OOIIECTBE, IMOHATUAMH «HH(POPMAIIH,
«MHQOPMAIIMOHHBIM  TMPOIIECC»,  «CHUCTEMa», «KOMIIOHEHTBI ~ CHCTEMBI»,
«CHUCTeMHBIN 3P (DHEeKT», «MHPOPMAIIMOHHAS CHCTEMaY, CHUCTEMa YIIPABICHHS,

BJIQJICHHEC METOJaMH IOMCKa WHpopManuu B ceTd VHTEepHeT, yMeHue
KPUTHYECKH OIICHHBATh WH(OPMAIIHIO, TTOJIYYCHHYIO U3 ceTH MHTEepHeT;

YMCHHE XapaKTepH30BaTh OOJIBIIME JIaHHBIC, TPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TIOJYYEHUS W HANpaBlICHUsS UCIOJIb30BaHUS, YMEHHUE
KJaccu(UIUPOBATh OCHOBHBIE 3aJa4 aHalM3a JaHHBIX (MPOTHO3UPOBAHUE,
knaccuukaims, — KilacTepusalusi,  aHalu3  OTKJIOHEHHWM),  IMOHUMATh
MOCIIEIOBATENIbHOCTh PEIICHHs] 3ajad aHaiu3a JaHHBIX: COOp MEepPBUYHBIX
JAHHBIX, OYMCTKA M OIEHKA KayecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHUE
MOJIeN, TpeoOpa3oBaHWE IAHHBIX, BU3YyaJW3alMs JaHHBIX, HMHTEpPIpETaIus
pE3YIIbTATOB;

MOHMMAaHHE OCHOBHBIX TPHUHIMUIIOB YCTPOHCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX H MOOUIIBHBIX KOMIIBIOTEPOB, TEHJICHIINM
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHU;

BJIa/ICHHE HaBBIKAMHU PA0OTHI C OMEPAIIMOHHBIMUA CUCTEMaMHU, OCHOBHBIMU
BUJAMU TPOrPAMMHOTO OOecnedeHus: JJisl pelieHus ydeOHBIX 3ajad 1o
BBIOPAHHOW CTICITMATN3AIINY;

HAJIMYME TPEACTABICHUNA O KOMIBIOTEPHBIX CETAX M HMX pOIU B
COBPEMEHHOM  MHpe, O  0a30BBIX  MPHUHIUIAX  OpraHu3alud |
(bYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH, 00 00X MPUHIIMITAX Pa3pabOTKU
1 (YHKIIMOHUPOBAHKS HHTEPHET-TIPUIOKEHUN;

NOHWMaHWe yrpo3 HWHPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTHBOJCUCTBHUSI STUM YIrpo3aMm, COOIOJIeHHe Mep
6e3omacHoOCTH, MIPEIOTBPAIIAOIINX HE3aKOHHOE pacmpocTpaHeHue
MEPCOHANBLHBIX JaHHBIX, COONO/ICHNE TpeOOBaHWN TEXHUKH OE30MaCHOCTH U
TUTUCHBI TIPU paboTe ¢ KOMITBIOTEpAMU U IPYTUMU KOMITOHEHTaMU IU(PPOBOTO
OKPYXEHUS, TIOHUMAHHE MPABOBBIX OCHOB HCIIOJIb30BAHUS KOMITBIOTEPHBIX
mporpamm, 6a3 TaHHBIX U paboOTH B ceTn MHTEpHET;

NMOHMMAaHNE OCHOBHBIX NPHHIIMIIOB JUCKPETH3AIMN PA3TUYHBIX BHJIOB
uHpopMalK, YMEHHUE ONpeneiaTb HHPOPMAIUOHHBIH OOBEM TEKCTOBBIX,
rpadudecKrX ¥ 3BYKOBBIX JAHHBIX MMPHU 33JaHHBIX MapaMeTpax MUCKPETHU3AINH,
YMEHHE ONpPENeNsATh CPEIHIO CKOPOCTh TIEpPeNadd JIaHHBIX, OIICHUBATH



M3MCHCHHE BPEMEHHU IMepeladd MpU HW3MEHEHUH WH(GOPMAIIMOHHOTO 00BEMa
JAHHBIX ¥ XapaKTePUCTUK KaHAIa CBSI3H;

YMEHHE WCIOJIb30BaTh TPH PEIICHWH 3a7a4 CBOWCTBA TO3WUITMOHHOU
3aMKUCH YUCEJI, aJITOPUTMA MMOCTPOSHUS 3alKCH YUCIIA B TTO3UITHOHHON CHCTEME
CUHMCIICHUS C 3aJlaHHBIM OCHOBAaHMEM M IIOCTPOSHHUS 4YHCJIA 10 CTPOKE,
colep)Kalle 3amuch 3TOTO YWCIa B TIO3WIIMOHHONW CHCTEME CYHUCICHHS C
3aJIaHHBIM OCHOBAaHHWEM, YMECHHUE BBIMOJHATh apHU(PMETHUCCKUE OIEpalud B
MO3UITMOHHBIX CUCTEMAX CUMCIICHHUS;

YMEHHE BBITIOJHATH TPe0Opa30BaHuUs JJOTUYECKUX BBIPAKCHHM, UCTIONB3YS
3aKOHBI aiIreOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHOH W KOHBIOHKTUBHOW HOpPMaJbHBIX (opMax IO 3aJaHHOM
Ta0JINIIE WMCTUHHOCTH, WCCIIENIO0BaTh 00JIACTh HCTUHHOCTH BBICKA3bIBAHMS,
CoJIepKalllero IMEepeMEHHBIC, pellaTh HECIOKHBIC JIOTHYECKUE YpaBHEHUS W
CUCTEMBbI YPaBHCHUH;

NMOHMMaHWe O0a30BBIX AJTOPUTMOB OOpPAOOTKM YHMCIOBOH W TEKCTOBOH
uHpOpMAIHH (3aITUCh YHCE B TIO3UITHOHHOW CHCTEME CUHMCIICHUS, HAX0XKICHUE
BCEX NPOCTHIX YHCEN B 3aJIaHHOM JIMalia3oHe, 00paboTKa MHOTOPa3pSIHBIX
IEJIBIX YHCEeJI, aHAJIM3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB MOUCKA U
COPTUPOBKH, YMCHHE OMNPEICIATh CIOXHOCTh H3y4aeMBIX B Kypce 0a30BBIX
aNropuTMOB (CyMMHpPOBaHHE DJJICMCHTOB MAacCHBa, COPTHPOBKA MAacCHBa,
nepeOOpHBIC  aJITOPUTMBI, JIBOWYHBIA IOMCK) W TPHBOJWUTH IPUMEPHI
HECKOJIBKHX aJITOPUTMOB Pa3HOM CIIOKHOCTH JIJISl PEIICHUS OJTHOW 3aJ1auu;

BJIQJICHHE YHUBEPCAJIbHBIM S3BIKOM ITPOTPAMMHUPOBAHHS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIAX IaHHBIX MU
CTPYKTypaxX JaHHBIX, YyMEHHE HKCIOJIb30BaTh OCHOBHBIE YIPaBISIONINE
KOHCTPYKIIMHM, YMEHHE OCYIIECTBJISITh aHalu3 MPEeAJIOKEHHOW MPOrpaMMBbl:
ONpENENsTh PE3yNbTaThl PabOThl MpPOrpaMMbl MPH 3aJaHHBIX HCXOJIHBIX
JTAHHBIX, ONPEAENATh, MPU KAKUX HMCXOJHBIX JTaHHBIX BO3MOKHO TOJyYeHHE
yKa3aHHBIX PE3YJIbTATOB, BBISBISATH JaHHBIE, KOTOPHIE MOTYT TMPUBECTH K
omubOKe B pabore mporpaMmbl, (GOPMYIHPOBATH MPEITIOKCHUS IO YIYUIICHHIO
IPOrPaMMHOTO KOJIa;

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTpPAIlMOHHBIE ~ MaTepuaibl C  HUCIOJIb30BAaHMEM  BO3MOXKHOCTEMH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE  HUCIOJIb30BaTh  JJIEKTPOHHBbIE  TaOJMIBI  JJIs  aHalu3a,
Ipe/ICTaBIeHUsI U 00paOOTKU JaHHBIX (BKJIIOYAs BHIYMCIEHUE CYMMBI, CPETHETO
apu(PMETHIECKOT0, HAMOOJBIIETO W HAWUMEHBIIETO 3HAYEHUH, pEIICHUE
ypaBHEHUH, BEIOOP ONTUMAJIBHOTO PEIICHUS], TO00p JIMHUK TPEHA, PElICHUE
3a/1a4 MPOTHO3UPOBAHUA).

B mpouecce uzydenus kypca uHbpopMaTuku yriayonéHHoro ypoBHs 6 11
Knacce oOy4aromuMmucs OyayT JOCTHTHYTHI —CIEAYIONIHE TPEIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOWTHh HEPABHOMEPHBIC KOJBI, MOMYCKAIONINE OJHO3HAYHOE
JEKOANPOBaHNE COOOMEeHn (MpeUKCHBIE KOJbI), UCIIOIH30BATh MPOCTEHINNE
KOJIbI, KOTOpPBIE TIO3BOJISIIOT OOHApYKHWBaTh M WCHIPABIATH OIIMOKK TIPH
nepeaayde JaHHBIX, CTPOUTH KOJ, 00SCIIEYNBAIONTNN HAUMEHBITYIO0 BO3MOKHYIO
CPEIHIOI JUTMHY COOOIEHUs MPU HM3BECTHON YacTOTE€ CHMBOJIOB, MOSICHATH
MPUHITUITBI PAOOTHI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE peliaTh aJIrOPUTMHYECKHE 3a7a4d, CBS3aHHBIC C aHAIU30M
rpadoB (3a7a4u MOCTPOCHHUSI ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMH rpada,
OTpPEJICICHNS] ~ KOJNMYECTBA  PANIMUHBIX  MyTeH  MEXIy  BEepUIMHAMHU



OPUEHTUPOBAHHOTO AaIMKINYECKOTO rpada), YMEHHE HCIIOIb30BaTh JACPEBbs
IpU aHAIW3€ U TOCTPOSHUH KOJOB W JUIA MPEACTaBICHHUS apHUPMETHUECKUX
BBIPQXKCHHUM, TPU PEIICHWH 3a/Jad MOHWCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WIrPhl MO 3aJaHHOMY aJropuTMy, pa3pabaTbiBaTh U OOOCHOBBIBATH
BBEIUTPBINIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaTbiBaTh U pPEajJM30BBIBATH B BHJE MPOTpaMM 0Oa30BBIC
ITOPUTMBI, YMEHHE HCTIOIB30BaTh B MPOTrpaMMax JaHHbIC Pa3TUYHBIX THIIOB C
y4€TOM OTpaHHUYEHUN Ha JUANa30H WX BO3MOXKHBIX 3HAUYCHUH, MPUMEHSTH TMPU
pellleHnu 3aja4 CTPYKTYpbl JaHHBIX (CIHUCKH, CIIOBapu, CTEKH, OYepe.u,
JEpeBbsi), MCIOJb30BaTh Oa30BbIE OINEpallUd CO CTPYKTypaMU JIaHHBIX,
NPUMEHSATh CTaHJAPTHBIE W COOCTBEHHBIC TOANPOTPaAMMBI I OOpaOOTKH
YHCIIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpamMMm OUOIMOTEKH TOAIPOTrpamMM, 3HaTh (PYHKIIMOHAIBEHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEJCTB Cpelbl pa3pabOTKH, yMEHHE WCIOJIb30BaTh
CpeICTBa OTIQJAKH TMPOrpaMM B CpeAe NPOTpaMMHUPOBAHUS, YMCHHE
JOKYMEHTHPOBATH MPOTPaAMMBIL;

yYMEHHUE CO3/1aBaTh BeO-CTPaHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEICHHSIMH O 0a3ax IaHHBIX, WX CTPYKTYpeE,
CpeICTBaxX CO3JaHUs W PabOTHl C HUMH, YMEHHE HCIIONIh30BaTh TaOJIMYHBIC
(pensimoHHbIe) 0a3bl JAaHHBIX (COCTABJIATH 3alpochl B 0a3ax JaHHBIX,
BBITIOJIHATh COPTUPOBKY W TIOMCK 3ammceid B 0a3e JaHHBIX, HAIOIHSTH
pa3paboTanHyt0 0a3y TaHHBIX) U CIPABOYHBIC CUCTEMBI;

YMEHHE WCIOIb30BaTh KOMITBIOTEPHO-MAaTEMATHUECKUE MOJICIN ISt
aHanu3a OOBEKTOB M TMpOLEecCOB: (OPMYIUPOBATH I€db MOJEIUPOBAHUSA,
BBITMIOJHATh AaHAJIU3 PE3yJlbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUSA,
OLICHMBATh COOTBETCTBUE MOJEIHA MOJEIUPYEMOMY OOBEKTY WM TMPOIECCY,
NPEJICTABIISATh PE3YJIbTATH MOJICTUPOBAHMS B HATJISATHOM BUJIE;

yMEHHE OpraHU30BbIBATH JINYHOE WH(GOPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3NIUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, MOHUMaHUE
BO3MOXKHOCTEH IMGPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX TPUHIUIOB  paboOThl, BO3MOXKHOCTEH U
OTpaHUYCHUS] TPUMEHEHHS TEXHOJOTMH HCKYCCTBEHHOIO WHTEIUIEKTa B
Pa3TUYHBIX O0JACTSIX, HaJU4He MPEJCTaBICHUM O Kpyre pelaeMbIX 3aaad
MaIIMHHOTO O0y4YeHus (pacro3HaBaHUS, KIACCU(PUKAIMUA U MPOTHOZUPOBAHUSA)
HAJIM4YWE TPEICTaBICHUN 00 MCIOIB30BaHUHM UH(POPMAIMOHHBIX TEXHOJOTUH B
Pa3TUYHBIX npogeccuoHaTIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HauMeHoBaHHne KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmel padoThI padoThI
Pasznea 1. HHudposass rpaMOTHOCTH
Kommbrorep -
HABEPCAIILHOE
11 | YHEeP 6
YCTPOUCTBO 00pabOTKU
JTAHHBIX
ITporpammuoe
1.2 poTPp 6
oOecrieuenne
1.3 KommnsrorepHsie cetu 5
NudbopmanmonHas
1.4 Gopaan 7 2
0€e30MacHOCTh
Htoro 1o paszeny 24
Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue
2.1 nHpopManuu B 19 2
KOMIIBIOTEPE
OcHOBBI anredpsl
2.2 14 1
JIOTUKH
KomnberorepHas
2.3 P 7 1

apupmeTHKa




Wroro mo pazneny 40

Pa3nes 3. AnroputmMsl 1 IpOrpaMMHpPOBaHue

Beenenue B

3.1 16 0.5
MIPOrpaMMHUPOBAHUE

39 BcnomorarenbHbie 8 5
ITOPUTMBI

3.3 YucneHHbIe METObI 5 3
ANTrOpuUTMBI

34 00paboTKn 5 1
CHMBOJILHBIX JTAHHBIX
ANropuT™MBI

3.5 P 10 3.5
00pabOTKH MacCHBOB

Hroro no pazneny 44

Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHH

O06paboTKa TEKCTOBBIX
4.1 6 2.5
JTIOKYMEHTOB
4.2 AHanus3 qaHHBIX 8 3
Utoro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO 136 0 215
YACOB I10 ITPO'PAMME '




11 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmbl padoTbI padoTsI
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
Nudopmanus u
1.1 WH(pOpPMAITMOHHBIE 10 25
MIPOIIECCHI
1.2 MopenupoBanue 8 2
Hroro mo pazueny 18
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHHe
DIIEeMEHTHI TEOpUHN
2.1 P 6 1
aIrOpUTMOB
AJTOPUTMBI U
2.2 28 10
CTPYKTYPBI JaHHBIX
OcHOBBI 00BEKTHO-
2.3 OPHEHTHUPOBAHHOTO 16 4.5
[IPOrpaMMUPOBAHUS
Hroro mmo pasneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommnsrorepHo-
3.1 MaTeMaTH4ecKoe 8 2

MOJCIUPOBAHUC




3.2 basbl nanHBIX 10
3.3 Beb-caitTel 14
KommbrorepHas
3.4 P 8 35
rpaduka
3.5 3D-monenmupoBaHue 8 3
Hroro no pasgeny 48
PesepBHOe Bpems 20
OBUIEE KOJIMYECTBO
136 36.5

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

TpeGoBaHMs TEXHUKH
0€30TaCHOCTH ¥ TUTHEHBI
pu paboTe ¢
KOMITHIOTEPaMH U JIPYTHMH
KOMTIOHEHTaMH (P POBOTO
OKPYKEHHUS

[TpuHtHIBl pabOTHI
KOMIIIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH TaHHBIMH C
IOMOIIBIO IITHH.
KonTtpomiepsl BHEITHUX
YCTPOMCTB

ABTOMaTHYECKOE
BBITIOJIHEHHUE MTPOTPAMMBI
MIPOLIECCOPOM

OHepaTI/IBHaH, OCTOsSAHHAaA

" JOJITOBPEMCHHAA IaMAITh.

KOHTpOJ’IJ’IepLI BHCITHHUX




ycTpoiuicTs. [Ipsamoit
JOCTYII K MTaMsITH

CoBpeMeHHbIE
KOMIIBIOTCPHBIC
TCXHOJIOTHUHU

[IporpammHuoe
o0ecneueHue
KOMITBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPONCTB

CucreMHO€E MpOrpaMMHOE
oOecrieueHue.
OnepanoHHbIE CUCTEMBI

Yrunursl. [paiiBepbl
ycTpoiicts. [lapaensHoe
MIPOrpaMMHUPOBaHHE

10

Mucramanusg n
JENHCTAIIISAIUS
MIPOTPaMMHOTO
obecneyeHus

11

daiinoBkIe CUCTEMBI.
[IpuHIUIIBEI pa3MelieHus u
MMEHOBaHMS (aitjioB B
JIOJITOBPEMEHHOM MTaMSTH.
111a6m0HbI I ONMMCAaHUS

rpynn ¢aiaos




12

3aK0HOIATEILCTBO
Poccniickoit denepanuu B
001acTH MPOrPaMMHOTO
oOecIieyeHns 1 JaHHBIX

13

[TpuHIMTIBI TOCTPOCHUS U
anmapaTHble KOMIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

Cetp NnTEpHET

15

Pasnenenune |IP-cetn Ha
MOJICETH C ITOMOIIBIO
MAacCOK MoJIceTeH

16

CeteBoe
aIMUHUCTPUPOBAHKE

17

Bunel nestenbHOCTH B ceTH
HNutepner. CepBuchl
HNutepnera.
l'ocynapcTBenHble
AIIEKTPOHHBIE CEPBUCHI U

yCIIyTH

18

Nudopmanmonnas
0€301acHOCTh

19

Bpenonocusie
MPOrpPaMMHOE
oOecrneueHre U METOIbI
00pBOBI C HUM




20

[IpakTuyeckas pabora o
TeMe "AHTUBHUPYCHBIE
porpaMmsl"

21

Opranu3zanust IMYHOTO
apxuBa HHPOPMAIHH.
PesepBHOE KONIMpOBaHME.
[TaponbHas 3amuTa apxuBa

22

[[udpoBanue naHHbBIX

23

Anroput™ mudppoBaHus
RSA. Creranorpadus

24

[IpakTrueckas pabota no
teme "llIndpoBanue
NaHHBIX"

25

Nudopmanus, nanueie u
3HaHus. Madopmarmonnsie
MPOIIECCHI B IPHPO/IE,
TEXHUKE U O0IIECTBE

26

HenpepoiBHbIE 1
JMCKPETHBIC BETUMYNHBI U
curHaibl. Heo6xomumocTh
JMCKPETH3AIHH
nHpopManuu,
NpeIHa3HAYCHHOM JIJIsI
XpaHeHus, nepeaun u
00paboTKH B IM(PPOBHIX
cucremMax




27

JIBOMYHOE KOMPOBAHUE.
PaBromepHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JlekonupoBaHue
COOOIIIEHNH, 3aIIMCAHHBIX C
MTOMOTIIBI0 HEPABHOMEPHBIX
KOJIOB

28

Ycnosue @aHo.
[TocTpoenne 0fHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C
nmoMo1bIo aepeBa. ['pad
An. A. MapkoBa

29

Enunaune! uamepenus
KOJIMYeCTBa HH(pOpMaInu.
AndaBUTHBINA TOIXO K
OLIEHKE KOJHUYECTBA
nHpopMaruu

30

CHucTeMBl CUMCIICHUS

31

[TepeBon uncen u3 ogHOM
CHCTEMBI CUHCIIEHUS B

APYTYIO

32

HBOI/I“IHEUI, BOCbMCpHUYHAA
" meCTHaauaTCpuvHast
CUCTCMBI CYUCIICHUSA, CBA3b
MCKIAY HUMU

33

Z[BOI/ILIHEU{, BOCbMCpHUYHAs




" mecCTHaauaTCpuIHas
CHUCTEMBI CUHCJIICHUA, CBA3b
MCXKIY HUMU

34

JIBon4Has1, BOCbMEpUYHas
Y IIECTHAAaTepUYHas
CUCTEMBI CUHCIICHHUS, CBSI3b
MEXKly HUIMHU

35

Apudmernueckue
orepanuy B MO3ULUOHHBIX
CUCTEMAaX CUUCIICHUS

36

Tponunas
YPAaBHOBEIIEHHAs CHCTEMA
CUHCIICHUS

37

JBonuHO-aecsITHYHAS
CHCTEMA CUUCIIEHUS

38

KoaupoBanue TekcToB

39

PactpoBoe xonupoBaHue
n300pakeHU I

40

[IpakTnueckas pabota no
teme "JluckpeTuzanus
rpapuvecKoi
nHpopmarun"

41

IIBeToBBIE MOAETH.
BekropHoe kKoaupoBaHue.
®opmartsl (aitsios.
TpéxmepHnas rpaduka.




@paxkranpHas rpaduxa

42

Konuposanue 3Byka.
Onenka
MH(POPMAIIMOHHOTO 00BEMA
3BYKOBBIX JIAHHBIX TIPU
3aJJaHHBIX YaCTOTE
TMCKPETH3AINA U
Pa3pSIHOCTH KOJTUPOBAHHUS

43

[IpakTrueckas pabota no
teme "JluckpeTusanus
3BYKOBOM MHpoOpMarun"

44

OcHOBBI aredpsl JOTUKU

45

Jlornyeckue oneparuu.
Ta0auIel HCTUHHOCTH

46

Jlornyeckue BbIpaKEHUS.
Jlornueckue TOXKIeCTBA.
Jloka3aTenbCcTBO
JIOTHYECKHUX TOKIECTB C
ITOMOIIBIO TaOJINIL]
HCTUHHOCTH

47

IIpakTuyeckas padoTa 1o
teMe «I[locTpoeHue u
aHaJIN3 TaOJIHII
HCTUHHOCTH B TaOJIUYHOM
TIPOLIECCope»

48

Jlormueckue onecpanm u




oIepauny Haj
MHOKECTBAMH

49

Jlornueckue onepanuu u
onepanuu HaJl
MHO>KE€CTBAMHU

50

3aKoHBI ANreOphl JJOTUKH.
DOKBUBAJICHTHBIC
npeoOpazoBaHus
JIOTMYECKHUX BBIPAKEHUIN

51

Jlornueckue ypaBHEHUS U
CUCTEMBI YpaBHEHH

52

Jloruueckue QpyHKIUU.
3aBUCHUMOCTbH KOJIMYECTBA
BO3MOXHBIX JIOTHYECKUX
(GYHKIIMNA OT KOJTUYECTBA
aprymeHToB. [losiHbIe
CUCTEMBbI JIOTHYECKUX

byHKIUN

53

Kanonunueckue Gpopmbl
JIOTUYECKUX BBIPAKEHUH.
CoBepiiieHHbIE
TU3BIOHKTUBHBIC U
KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI,
AITOPUTMBI UX IOCTPOEHUS
0 Ta0JHIle UCTHUHHOCTH




54

Jlornueckue >JIeMEHTEI B
COCTaBe KOMITbIOTEPA

55

Tpurrep. Cymmarop.
MHoropa3psaHbIi
CyMMaTop

56

[Toctpoenune cxem Ha
JIOTUYECKUX DIIEMEHTAaX.
3anuch JOTUYECKOTO
BBIPAKEHUS IO JJOTHYECKON
cxeme

57

Mukpocxemsl 1
TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBnenue nenbx
Yypcen B HaMsITU
KOMIIBIOTEpA.
OrpaHr4eHHOCTh
Jana3oHa Yucel Mpu
OTPaHUYEHUHU KOJMYECTBA
paspsnoB. [lepenonnenue
paspsIHON CETKU

59

be33HakoBBIE M 3HAKOBEIE
aHHble. 3HAKOBLIA OUT.
JIBOMYHBII
JIOTIOTHUTEIIBHBIN KO I
OTPULIATETILHBIX YUCEI




60

[ToOuTOBBIE IOTMYECKHE
onepauuu. Jloruueckuid,
apudmeTnuecKkuii u
MUKINYECKAM CIBUTH

61

[udpoBanue ¢ TOMOIIHIO
OOUTOBOM omnepanuu
«uckirovaroniee MJIN»

62

[IpencraBnenue u
XpaHCHHUE B ITaMATH
KOMIIBIOTEpa
BCIICCTBEHHBIX YHCEII

63

BrinosnHenue onepanuii ¢
BEIIECTBEHHBIMU YHCITIAMHU,
HaKOTUICHHE OIITMOOK MpH
BBIYHMCIICHUSX

64

[IpakTuueckas padoTa 1o
teme «3yuenne
MOPA3PSIHOTO MAITUHHOTO
MIPEJICTaBICHUS LIETIBIX U
BEIECTBEHHBIX YHCEID»

65

Ananms aAJIropuTMOB

66

OTtansl pelieHus 3a1a4 Ha
KOMIIBIOTEpE.
WNHcTpyMeHTambHBIE
CPEICTBA: TPAHCIISTOP,
OTJIaTYMK,




PO HINPOBITUK

Cpena
MPOrpaMMHUPOBAHUSL.
Kommuisiiiusg n

67 MHTEpIIpETALHs] IPOTPAMM.
BupTryanpHbie MalIuHbIL.
NHuTterpupoBanHas cpena
pa3paboTKu

68 MeToabI OTIaaKH
POrpaMM

69 Tunel nepeMeHHbIX B
SI3BIKE MPOTPAMMHUPOBAHUS

70 O06paboTKa LETbIX YUCEI

71 O06paboTKa BeIleCTBEHHBIX
qHCel

79 Cnyvalinble U
MICEeBIOCTyYaliHbIC YHCIIa

73 BetBaenus. CinosxHEIE
YCIIOBUS

74 Hukisl ¢ ycnoBuem
LMKIBI TTO IEPEMEHHOM.

75 BzanmoszamensemMocTs
Pa3IMYHBIX BUJIOB IIUKJIOB
O06paboTka HaTypaJIbHbBIX

76 YHCeJl ¢ UCIOIb30BaHUEM

IIUKIIOB




7

HaxoxpaeHnue Bcex
MIPOCTHIX YHCET B
3a/IaHHOM JTMaIia30He
[IpakTuyeckas padora 1o
teme «Pemenne 3a1a4
METOJIOM mepedopar»

0.5

78

WNHBapuaHT nukna

79

JlokyMeHTUpOBaHUE
IporpaMm

80

O06paboTKa TaHHBIX,
XpaHsmuxcs B (ainax

81

Pa3Ouenne 3amaun Ha
o13aa4u

82

Hcnons3oBanne
CTaHJAPTHOU OMOINOTEKH
sI3bIKa MPOTPAMMHUPOBAHUSI.
[Tonxirouenme OUOIMOTEK
MOIIPOTPaMM CTOPOHHHX
MPOU3BOAUTENEH

83

IToanmporpaMmsl
(mpouienypsl U PyHKITUN)

84

IToanmporpaMmsbl
(mpouenypsl U PyHKITUN)

85

[IpakTnyeckas pabora o
teme "Pa3paboTka
noAnporpamMm”




86

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTansl).
PexypcuBHbIe nponieaypsl
1 GyHKIUH.
Hcnonp3oBanue crexa 1
OpraHu3aluu
PEKYpPCUBHBIX BHI30BOB

87

[IpakTnueckas pabota o
teMe "PexypcuBHbIE
IO AIIPOrpaMmsl "

88

MoynbHBIN TPUHLIAIT
MOCTPOEHUS IPOrpaMMm

89

YyciieHHbIe METOIE]

90

[IpakTuueckas padoTa 1o
TeMme «Huciennoe
pelIeHne YpaBHEHUID)

91

Hcnonap3oBanue
JTUCKPETU3AINH B
BBEIUMCIINTEIBHBIX 3aa4ax

92

[IpakTrueckas pabota mo
teme «[Ipubmmkénnoe
BBIYMCIICHUE JJIMH KPUBBIX
U iomazeit puryp»

93

[IpakTnyeckas pabora o
teMe «Ilonck Makcumyma

(MuHUMYMa) QYHKIIUN»




94

O06paboTKa CHUMBOJIBHBIX
JAHHBIX. AJTOPUTMBbI
00pabOTKH CUMBOJIbHBIX
CTPOK: TIOJICUET
KOJINYECTBA MOSABJICHUI
CHUMBOJIa B CTPOKE

95

Anroput™el 00paboTKH
CHMBOJIBHBIX CTPOK:
pa3zbueHune CTpOKU Ha
CJIOBA O MPOOEIbHBIM
CHMBOJIaM

96

Anroput™Mel 00paboTKH

CUMBOJIbHBIX CTPOK: MMOUCK
MOJICTPOKH BHYTPHU JIaHHOM
CTPOKH; 3aME€Ha HAalJICHHOU

MOJACTPOKH HA APYTYIO
CTPOKY

97

[IpakTnueckas pabota no
Teme "OO6paboTKa CTPOK ¢
UCI0JIb30BaHUEM (DYHKIIHA
CTaHIAPTHOW OMOJINOTEKH
SI3BIKA
nporpaMMupoBaHus"

98

FeHepauI/m CJIOB B
3aJaHHOM aJICI)aBI/ITC

99

MaccuBel 1
OCJIENOBATEIHLHOCTH

0.5




yucen. [IpakTuueckas
paboTta 1o Teme
"3anosHeHue maccua"

100

O0006111EHHBIE
XapaKTePUCTUKH MaCCHBa

101

JIMHEWHBIN TONCK
3aJJAaHHOT'O 3HAUCHHUS B
MaccuBe. [IpakTnueckas
pabora 1o Teme

" JInHeTHBINA TTONCK
3aJJAaHHOT'O 3HAUYCHHUS B
maccube"

0.5

102

[IpakTrueckas padoTa 1o
teme "l[louck
MUHHUMAaJIbHOTO
(MaKCHUMaJIbHOTO)
AJIEMEHTA B YHCIOBOM
MaccuBe"

103

CopTupoBKa 0 JHOMEPHOTO
MaccuBa. [IpocTeie MeTOIbI
COPTHPOBKH.
[IpakTrueckas padoTa 1o
teme "[IpocTbie MeTOIbI
COPTUPOBKH Maccupa'

0.5

104

CopTHupoBKa CIMSIHHUEM.
beicTpas coptupoBka
MaccuBa (aJITOPUTM

0.5




QuickSort). IMpakTrueckas
pabota o Teme "beicTpas
COpTUpPOBKA MaccuBa'

105

JIBOMYHBII MIOKUCK B
OTCOPTUPOBAHHOM
MaccuBe. [IpakTnueckas
pabora 1o Teme

" JIBOUYHBII MOUCK"

0.5

106

JIBymMEpHBIE MACCHUBBI
(MaTpuIBl)

107

Anroput™Mel 00paboTKH
MaTpHil

108

Pemrenue 3agau aganusa
aHHBIX

109

CpencrBa TEKCTOBOTO
mporieccopa

110

Kommnbrotepnas BEpcTka
TeKcTa

111

[IpakTnueckas pabota no
Teme "BépcTka
JOKYMEHTOB C
MaTeMaTHYEeCKUMHU
dbopmynamu"

112

NHcTpyMeHTBI
peLEeH3UPOBAHN

113

[IpakTnyeckas pabora o




teme "MHOrocTpaHu4HbIE
JOKYMEHTHI"

114

OO6nayHbIe CEPBUCHI.
KonnexrusHas padota ¢
JOKYMEHTaMHU.
[IpakTnueckas pabota o
teMe "KosnexTuBHast
pabota ¢ fokymeHTamu"

0.5

115

Awnamn3 ga"HbeIX. bosbmme
JTaHHEIE

116

MarmmunHoe oOyueHue

117

Awann3 naHHBIX C
MOMOIIBIO AEKTPOHHBIX
TalJIMIL

118

[IpakTrueckas padoTa 1o
TeMe "AHanu3 JaHHBIX C
TTOMOTIIIBIO AIIEKTPOHHBIX
Tabymm"”

119

[TocTpoenue rpaduxon
¢byukuwmii. [Ipaktuueckast
pabora 1o Teme
"Harnsagaoe
MIpEeACTABICHUE
pe3ynbTaToOB
CTaTUCTUYECKOMN
00pabOTKU JaHHBIX B BUJIE

0.5




JMarpaMM CpeiCcTBaMu
peraKkTopa 3JICKTPOHHBIX
Tabuu"

JInnuu Tpenaa.
[IpakTuyeckas pabora 1o

120 :
teMe "Ilonbop nmuHUM 1 0.5
TpeHja, IporHo3uposanue”

[Ton6op mapamerpa.
[IpakTrueckas pabota no

121 Teme "UncieHHoe penieHre 1 05
YpPaBHEHUH € MOMOUIBIO
nmoaoopa mapamerpa”

OnTumu3anus Kak Mmouck
HAWTYYILEro peieHus B
3aJJaHHBIX YCIOBUSIX.

122 [IpakTrueckas padoTa 1o 1 05
TeMe "Perrenue 3agau
ONTUMU3ALHNH C TTOMOIIbIO
ANEKTPOHHBIX TabIUIT"

123 PezepBHOE Bpemst 1

124 PezepBHOE Bpems 1

125 PezepBHOE Bpems 1

126 PezepBHOE Bpems 1

127 PesepBHOE Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1




130 PesepBHOE Bpems 1
131 PesepBHOoe Bpemst 1
132 PesepBHoe Bpemst 1
133 PesepBHOe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO
136 215

YACOB I10 I[TPOI'PAMME




11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
KonuuectBo nndopmanuu 1
AJNTOPUTMBI CXKAaTUSI TAHHBIX 1
Anroputm Xapdmana 1
[IpakTrueckas pabota no
4 TeMme "CixaTHe TaHHBIX C L 1
MTOMOTIBIO aJTOPUTMa
Xapdmana"
5 Anroputm LZW 1
ANTOPUTMBI CKATUSI TAHHBIX
¢ notepsamu. [IpakTuaeckas
6 pabora o teme "Cxartue 1 05
JTAHHBIX C TTOTEPSIMHU
(amroputmser JPEG, MP3)"
CKopocTh nepeiaun JaHHBIX 1
[TomexoycToNYUBBIE KOBI 1
[IpakTrueckas padoTa 1o
9 teme "[loMexoycToilunBbie 1 1
KOOBI"
10 Cucrtembl. KoMITOHEHTHI 1




CHCTEMBI U HX
B3aMMO/JICHCTBHE.
Cucremublit 3¢ pekr.
VYrpaBneHue Kak
MH(GOPMAIMOHHBIH MTpoIecC.
OO6patHast CBsI3b

11 Moenu 1 MOJIETUPOBAHUE

12 I'pader

13 Pemrenue 3a1a4 ¢ IOMOIIBIO
rpadoB

14 JepeBps

15 OCHOBBI TEOPUH UTP
[TpakTuueckas padoTa 1o

16 Teme "[IoucK BBIMTPBIITHON
CTpaTEruy B UTPE C MOJTHOU
nHpopmaruen”

17 CpencTBa HCKYCCTBEHHOTO
MHTEJJIEKTa
[IpakTnueckas pabota o

18 teme "Cpencrtaa
HCKYCCTBEHHOTO
MHTEJJIeKTa"
dopmanuzarus mOHATHS

19 anroputMa. MammHa

TrropuHra Kak
YHUBEpCaJIbHas MOJAECIb




BeIuncieHuu. Te3uc
Yépua—Tbropunra

20

[IpakTuyeckas pabora 1o
teMe "CocTaBiieHue NpoCcToi
MIPOTPaMMBI JIJIsI MAIITHHEI
Teropunra"

21

Mamwuna Ilocta

22

Hopmaneabie anropudmsl
Mapxkosa

23

ANTOpUTMHYECKH
Hepa3penuMbIe 3aa49u.
3amada ocTaHOBA.
HeBo3moxHOCTE
aBTOMATHYECKOH OTIIAIKHA
MporpamMm

24

CII0KHOCTE BBIYHCIIEHUN

25

[Touck mpocThIX YuCeN B
3aJJaHHOM JIMara3oHe ¢
MTOMOIIBIO AITOPUTMA
«periero IparocheHar

26

[IpakTrueckas pabota mo
teme "[louck npocThIX YKcen
B 33JaHHOM Auaras3one"

27

MHoropaspsIHble 1esble
qucia, 3aJa4d JJTMHHOM
apu(pMeTHKH




28

[IpakTuyeckas padora o
teMme "Peannzanus
BBEIYHMCIICHUH C
MHOTOPA3PSTHBIMH
yuciaamMu"

29

CrnoBapu (accollMaTUBHBIC
MacCHUBBI, 0TOOpaXKEHUS).
Xoami-tabnutel. [loctpoenue
an(paBUTHO-4aCTOTHOTO
cJIOBaps 1S 33JAaHHOTO
TEKcTa

30

[IpakTrueckas pabota no
teme "[locTpoenue
an(paBUTHO-9aCTOTHOTO
cJIOBaps 71 33JaHHOTO
TekcTa"

31

Amnanm3 Tekcra Ha
€CTECTBEHHOM SI3BIKE.
Brinenenue
MOCJIeIOBATSIBHOCTEH 1O
mabmnony. Perynspubie
BhIpakeHUs. YacTOTHBIN
aHajanu3

32

[IpakTrueckas padoTa 1o
TeMe "AHanu3 TeKCTa Ha
€CTECTBEHHOM SI3bIKE"

33

Creku. Aganus




MPaBUILHOCTH CKOOOYHOTO
BBIPAKCHHUA

34

Brruncienue
apu(METHIECKOTO
BBIPAKCHUS, 3aIIMCAHHOTO B
noctduxkcHou popme

35

[IpakTnueckas pabota o
teMe "Brluncienue
apudmMeTnyecKoro
BBIPaKCHUS, 3aITMCAaHHOTO B
noctduxcHoi Gpopme"”

36

Ouepenu. McnosibzoBanue
ouepenu il BpEeMEHHOTO
XpaHEHUS JaHHBIX

37

[IpakTuueckas padoTa 1o
TeMme "HMcmons3oBanue
ouepean"

38

HepeBbsi. Peannzanms
JiepeBa ¢ TOMOUIbIO
CCBIJIOUHBIX CTPYKTYD.
JIBonuHbIC (OMHAPHBIC)
nepesbs. [loctpoenue
JiepeBa Ui 3aJJaHHOTO
apu(pMeTHYECKOTO
BBIPKEHUS

39

[IpakTnyeckas padorta o




teme "Hcnonb3oBanue
JIEPEBBEB VIS BEIYUCIICHUS
apuMeTHIeCKuX
BbIpayKeHUI"

40

PexypcuBHBIE aITOPUTMBI
00xo0/1a niepena.
Hcnone3oBanue creka u
odepeu it 00xoaa iepeBa

41

PexypcuBHBIE aITOPUTMBI
00xo0/1a niepeBa.
Hcnons30BaHne cTeKa U
odepeau it 00xoaa iepeBa

42

AnropuTMmbl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B riayouny.
O6xox rpada B mupuny

44

KonnuecTBo pazinuHbIX
nyTeil Mexay BepIIMHAMU
OPUEHTHUPOBAHHOTO
alMKJINYEeCKOro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTiueckas pabota mo
TeMe "BrIuncienne TIHHEL




KpaT4yauuiero IyTu Mex1y
BepIIMHaMHU rpada
(anroput™m [letikerpsr)"

47

Anroput™m ®noitga—
Yopmamia

48

3amauu, perraeMsbie ¢
IIOMOIIIKO TMHAMHUYECKOT'O
IIpOrpaMMHUPOBAHUSL:
BBIYUCIICHUE PCKYPCUBHEBIX

byHKINNA

49

[IpakTrueckas pabota no
teme "Beruucienue
PEKYPCUBHBIX (PYHKITHI C
MTOMOIIBI0 TUHAMUYECKOTO
MporpaMMUpoBaHus"

50

3agauu, peraemMole ¢
MMOMOIIBI0 THHAMHYECKOTO
MIPOTPaMMHUPOBAHUS
MOACYET KOJIMYECTBA
BapUaHTOB

51

[IpakTrueckas padoTa 1o
TeMme "Tloacuét KomuuecTBa
BApHUAHTOB C MTOMOIIBIO
JUHAMHYCCKOTO
IIPOrpaMMHUpPOBaHUs"

52

321,[[2[‘{1/1, peuracMbIC C




MIOMOIIIBIO JUHAMUYECKOTO
MPOTrpaMMHUPOBAHUSA: 3a1aU1
ONTHUMU3ALUH

53

[TonsaTHe o0 mapagurmax
nporpamMmmupoBanust. O630p
SI3BIKOB ITPOTPAMMUPOBAHHUS

54

TTousttiie 00 0OBEKTHO-
OpPHUEHTUPOBAHHOM
MPOrPAMMHUPOBAHHH

55

OOBEKTHI U KJIACCHI.
CBoWCTBa 1 METOIBI
00BEKTOB

56

OO6bekTHO-
OPUEHTHUPOBAHHBIN aHATU3

57

[TpakTuueckas padoTa 1o
teme "Mcnonp3oBaHue
TOTOBBIX KJIACCOB B
nporpamme"

58

Pa3paboTtka nporpamm Ha
OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO MOAX0/a

59

[IpakTuueckas paboTa
"PazpaboTka mpocToii
MIPOTrpaMMBbI C
HUCIIOJIb30BaHUEM KIIacCOB"

60

Nuxkancynsauus.

0.5




[IpakTuyeckas padora o
teme "Pa3paboTka Kiacca,
UCIIOJIB3YIOLIETO
WHKAICysu0"

61

Hacnenosanue.
[Tonumopduszm

62

[IpakTnueckas pabota o
teme "Pa3paboTka uepapxuu
KJ1accoB"

63

Cpenpl ObICTpO# pa3zpaboTKH
nporpamM. IIpoektupoBanue
uHTepdeiica moyib3oBaTesns

64

[IpoexkTupoBanue
nHTepdelica moab30BaTes

65

Hcnonbp3oBanue roToBBIX
YIPaBISIEMBIX SJIEMEHTOB
JUTSl IOCTPOEHUS HHTEpdeiica

66

[IpakTuyeckas pabora 1o
Teme "Pa3paboTka
POrpamMMBbI ¢ rpauIecKuM
uHtepgericom”

67

N3ydeHue BTOPOro s3bIka
MIPOrPaMMUPOBAHHUS

68

N3ydeHne BTOpOro s3bIka
IPOrpaMMUPOBAHUS

69

OTalbl KOMITIBIOTCPHO-




MaT€eMaTu4CCKOro
MOJCIMPOBAHUSA

70

Juckperusanus npu
MaTeMaTH4YEeCKOM
MOJEIUPOBAHUU
HENpPEPHIBHBIX MPOLIECCOB.
MoenupoBaHKe ABUKEHUS

71

[IpakTnueckas pabota o
teme "MoaennpoBanue
NBIKeHUs"

72

MoaenupoBanne
OUOJIOTHYECKUX CHCTEM.
[IpakTuueckas padoTa 1o
teme "MopenupoBaHue
OMOJIOTHYECKUX cHCTEM"

0.5

73

MaremMmaTtnyeckyue MOJIEIU B
9KOHOMHMKE.
BrruucianTensHbie
AKCIIEPUMEHTBI C MOJICTISIMH

74

BeposTHOCTHBIE MOIETH.
[IpakTrueckas padoTa 1o
TeMe "IMuTanmoHHoe
MO/ISITMPOBAHUE C TTIOMOIIIBIO
Meroaa Mounre-Kapio"

0.5

75

Kommnsroteproe
MO/IETMPOBAHNUE CUCTEM




YIIpaBJIEHUS

76

O0paboTka pe3yabTaToB
IKCIIEPUMEHTA

7

TabnuaHbIe (pENSIIMOHHBIC)
0a3bl JAaHHBIX

78

[Tounck, coprupoBKa u
GWIbTpanus JaHHBIX.
3anpocsl Ha BBIOOPKY
JTAHHBIX. 3aPOCHI €
napaMmeTpamu.
Brraucnsiemsie mosist B
3anpocax

79

[IpakTrueckas padoTa 1o
TeMe "PaboTa ¢ roToBOI
0a301i JaHHbBIX"

80

MmuoroTa0au4yHbIe 0a3bl
NAaHHBIX. THUIIBI CBA3EH
MEXy TaOIHIIaMHU.
Buenraunit xirod.
IlemocTHOCTH 0a3bI JAHHBIX

81

[IpakTrueckas padoTa 1o
Teme "Pa3paboTka
MHOT'0Ta0IUYHOM 0a3bl
TaHHBIX"

82

3anpocsl K
MHOTOTA0IMYHBIM Oa3aM




JaHHBIX

83

[IpakTuyeckas paboTta 1o
TeMe "3anpocel K
MHOTOTaOIMYHOM Oa3e
MaHHBIX"

84

SI3bIK yrpaBieHUs TaHHBIMU

SQL

85

[IpakTnueckas pabota o
Teme "YnpaBieHne
JaHHBIMHU C IIOMOIIBIO A3bIKA

sQL"

86

Hepensiimmonnsie 6a3bl
JAHHBIX. DKCIIEPTHHIE
CHCTEMEI

87

HNuTepHeT-npunoxeHus

88

[TonsiTue o cepBepHOi U
KJIUEHTCKOM JacTsIX cauTa.
TexHOJIOrHUs «KJIUEHT —
cepBep», €€ J0CTOMHCTBA U
HENOCTATKHU

89

OcuHoBrl a361ka HTML

90

[IpakTrueckas padoTa 1o
TeMme "Co3gaHnue TEKCTOBOU
BeO-CTpaHUIBI"

91

OcHoBrI a361ka HTML

92

OcHoBrI a361ka HTML




93

[IpakTuyeckas padora o
teme "Co3naHue BeO-
CTpaHUIIbI, BKIIFOYAKOLIEH
MYJIbTHMEUIHHBIE 0OBEKTHI
(puCyHKH, 3ByKOBbBIE
TaHHBIE, BUEO)"

94

OCHOBBI KaCKaJIHbBIX TAOJINII
cruneii (CSS)

95

[IpakTrueckas pabota no
teme "Odopmnenue
CTPaHUIIBI ¢ TTOMOIIIBIO
KacKaJHBIX TaOJIHI| cTrIei"

96

Cuenapuu Ha sI3bIKE
JavaScript

97

Cuenapuu Ha sI3bIKE
JavaScript

98

®opmbl Ha BEO-CTpaHHUIIE

99

[IpakTudeckas padboTa 1o
Teme "OOpaboTKa JTaHHBIX

(bOpM”

100

Pasmerenue BeO-caiToB.
Ycnyra xoctunra. 3arpyska
(haiioB Ha calT

101

Kangpuposanue.
HcnpasieHne nepcrneKTUBbl.
I'mcrorpamma. Koppekmus




YPOBHEW, KOPPEKLHUS LIBETA.
OO6eciBeunBaHME IBETHBIX
M300paKCHUM

102

BBo uzobpakenuii ¢
WCTIOJIb30BAHUEM PA3INIHBIX
U (POBBIX YCTPOMUCTB.
[IpakTnueckas pabota o
teMe "O0pabdoTka IUPPOBHIX
¢doTorpaduit”

0.5

103

Perymb. Pabora c
obnactsamMu. OUIbTPHIL.
[IpakTrueckas pabota no
Teme "Perymb mudpoBbIx
dhoTtorpadmit"

0.5

104

MHorociaoiHbIe
n3o0paxkeHus. TexcToBbIe
cion. Macka cios. Kagamgbl.
CoxpaHeHue BbIJICTICHHON
obnactu

105

[IpakTrueckas padoTa 1o
TeMe "MHOrocCI0HHbBIE
n3o0paxxkeHus"

106

[ToaroToBka MILTIOCTpALHii
TS BEO-CaiiTOB.
[IpakTnyeckas pabora o
TeMe "AHUMUPOBAHHbIE
n300paxxeHus"

0.5




107

Bekropnas rpaduka.
Bexropuszanus pacTpoBbIX
M300paKCHUM

108

[IpakTnueckas padora 1o
teme "BekropHas rpaduka”

109

[IpuHIMIBI HOCTPOEHUS U
peAaKTUPOBAHUS
TPEXMEPHBIX MOJEIEN

110

[IpakTrueckas pabota no
teme "Co3aaHue mpoCThIX
TPEXMEPHBIX Moenein"”

111

CeToYHBIE MOJIEH.
Marepuaibl

112

[IpakTueckas padoTa 1o
TeMe "CeTouHEIe MOiean"

113

MoaenupoBanue
HMCTOYHUKOB OCBEIIECHUS.
Kamepsr

114

[TpakTrueckas padoTa 1o
teme "Pennepunr"

115

AJUTMTHBHBIE TEXHOJIOTHI
(3D-mpuHTEpHI)

116

[TonsiTue o BUpTYyanbHOR
pPEAIbHOCTH U JOTIOJHEHHON
peaJIbHOCTH

117

PesepBHOE Bpems




118 Pe3epBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PezepBHoe Bpemst 1
130 PezepBHOe Bpemst 1
131 PezepBHoe Bpemst 1
132 PezepBHOE Bpemst 1
133 PezepBHOE Bpemst 1
134 PezepBHOE Bpemst 1
135 PezepBHOE Bpems 1
136 PezepBHOE Bpems 1
OBHLIEE KOJIMYECTBO YACOB
136 36.5

I10 ITPOT'PAMME







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUsI OCHQ
NporpamMmbl cpeaHero 00uero oopa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHre OCHOBHBIX TPUHITUIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS COB
MOOWJIBHBIX KOMITBIOTEPOB; TEHACHIIMI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJI!
paboThl C ONEparMOHHBIMM CHUCTEMaMH WU OCHOBHBIMH BHJIAMU TPOTpal
penieHus yueOHBIX 3a/1a4 IO BEIOPAHHOM CHIeIMaIn3alluu

1.2

Hanuuune npencraBiennii o 6a30BbIX MPUHIMIIAX OPraHU3alMy U (PYHKIIHO]
ceret

1.3

ITornnManne OCHOBHBIX IMPUHIUIIOB JUCKPETU3AUN PA3JIMYHBIX BUAOB I/IH(i)O

1.4

[Tonumanue 6a30BBIX aIrOPUTMOB OOPAaOOTKH YUCIOBOM M TEKCTOBOW HH(
MO3ULIMOHHON CHCTEME CUUCICHMS], JETUMOCTb LENbIX YHMCEN; HAXOX/CHI
3a/ITaHHOM JIMara3oHe; o0paboOTKa MHOTOPA3PAIHBIX IIENbIX YHCEeN; aHaJ
JPYruXx), AITOPUTMOB OUCKA U COPTUPOBKHU

1.5

3HaHue QPyHKIMOHAIBHBIE BOBMOKHOCTH HHCTPYMEHTAIbHBIX CPEACTB CPE/Ib

1.6

Bnagenue ocHOBHBIMU CBEIEHHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpeE, CPElC
HUMU

1.7

[ToHMMaHue BO3MOXKHOCTEH M OrpaHUYEHHUN TEXHOJOTHA MCKYCCTBEHHOIO
00J1acTAX; HAJMYUE MPEJCTaBICHUNA 00 MCIOJIb30BaHUU HH(POPMAITMOHHBIX
npodeCCHOHANIBHBIX cepax

1.8

BJ'Ia,Z[eHI/Ie TECOPETUYECCKHUM allllapaToM, IIO3BOJLIIOIHUM OCYHICCTBIIATH

HaTypajJbHOI'O 4YHCJIa B PA3JIMYHBIX CHUCTEMAX CYUYMHCIICHH:, BBIIIOJIHATH IIp
BBIpa)KeHHfI, HCIIOJIb3Ysl 3aKOHBI anre6pLI JIOTUKH,; OIIPCACIIATH KpaTqaﬁn
rpa(I)e U KOJINYCCTBO nyTeﬁ MCKY BEpHIMHAMU OPUCHTUPOBAHHOI'O AlIUKIIN®

Ymemo

2.1

YMeHHne ucnojib30BaTh KOMIIBIOTCPHO-MATEMATUYCCKHUEC MOICIIN IJIA aHaJIW
Q)OpMYHI/IpOBaTB oejib MOJACIIMPOBAHUA, BBIIIOJHATL aHAJINW3 PE3YJIbTAT!
MOJCIIMPOBAHUA; OLCHUBATHL AaJACKBATHOCTHL MOACIN MOACIUPYEMOMY
MPCACTABJIATH PC3YIJILTATHI MOJACIIMPOBAHUS B HAI'JIAAHOM BUJIC

2.2

YMmenue KJ'IaCCI/I(I)I/II_[I/IpOBaTB OCHOBHBIC 3aJa4u aHaJli3a JaHHBIX (HpOFHO3]
KJIaCTepusanus, aHalinu3 OTKHOHCHHﬁ); INOHUMAaTh IOCJIICAOBATCILHOCTD
JaHHBIX: C60p NEPBHUYHBIX NAHHBIX, OYMCTKAa U OLICHKA KaucCTBA JAHHBIX, I
MOJICIIN, HpeO6p330BaHI/IC JAaHHBIX, BU3yAJIN3allusAd JAHHBIX, MHTCPIPCTALUA |

2.3

YMeHue onpenensiTh UHPOPMALMOHHBIA O0OBEM TEKCTOBBIX, I'papHuecKuX




3aIaHHbIX IMapaMCTpax AUCKPCTU3ALUU. YMmenue OoNpCaACIATh CPCAHIOIO CK
OLCHUBATbL H3MCHCHHUC BPCMCHHU IICpCAavyu HIpU HU3MCHCHHU I/IH(bOpMaI_[I/I(
XAPAKTCPUCTUK KaHaJla CBA3U

24

YMeHHe CTpOUTh KOJi, 00ECTIEYMBAIOIINN HAUMEHBIITYI0 BO3MOXHYIO CPE/IH]
U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh NPU PELHICHHH 337a4 CBOMCTBA MMO3UIMOHHOW 3
MOCTPOEHUS 3aIMCH YUCIa B MO3UIMOHHON CUCTEME CUUCIICHHS C 3aJaHHBIM
4HUCla MO CTPOKE, COAEPkKALIEH 3alliCh 3TOI0 YMCIA B MO3ULIIMOHHOMN CHUCTE
OCHOBAHUEM; YMEHHE BBITIOJHATH apU()METHUECKHUE ONEePaAIlUU B MO3UIIMOHHE

2.6

yMeHI/Ie CTpOI/ITB JIOTHYCCKOC BI)Ipa)KeHI/Ie B I{HSLI—OHKTI/IBHOﬁ N KOHBIOHKTH
0 3aJaHHO# TabJMIle HCTUHHOCTH, MCCIEN0BAaTh 00JIaCTh HCTHHHOCTHU BBI
nepeMeHHHe; pemaTb HCECJIOXKHBIC JIOTUYCCKUC ypaBHeHI/ISI

2.7

YMeHne pemarh alrOpPUTMHYECKHE 3a/laud, CBS3aHHBIE C aHAIU30M T
ONITUMAIIFHOTO TYTH MEXIy BEpIIMHAMHU rpada, onpeneneHus KOJINIEeCTBa
BEPIIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOro rpaga)

2.8

YMeHHe WCHOJb30BaTh JEPEBbs MNPH aHAIU3€ W IOCTPOCHHH KOJIO!]
apu(MeTUYECKUX BBIPAKEHUN, TPU PELIEHUU 33/1a4 MOUCKA U COPTHUPOBKI
WTPHI 10 33JJAHHOMY aJITOPUTMY; pa3padaTbiBaTh 1 000CHOBBIBATh BHIUTPHIII

2.9

YMeHue aHanu3MpoBaTh AITOPUTMBI C KCIOJb30BAHHEM TaOJMIl Tpace
HCIIOJIb30BAaHUSI KOMITBIOTEpA PE3YJIbTAThl BBIOJIHEHUSI HECIOXKHBIX MPOID:
BETBJICHUS U MOANPOTPaMMBI, PU 3aJaHHBIX HCXOJHBIX TAHHBIX

2.10

YMeHue onpenensits CI0oKHOCTh U3y4aeMBbIX B Kypce 0a30BbIX aJlTOPUTMOB
MaccuBa, COPTHPOBKAa MaccUBa, NMEpeOOpHbIE aIrOPUTMBbI, TBOMYHBIN MOUC
HECKOJIbKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JUIsl PEIICHUs OJJTHOU 3a7auu

211

Bnagenue yHuBepCallbHBIM SI3BIKOM MPOTPaMMHUPOBAHUSI BBICOKOTO YPOBH
C++, C#), npencrabiieHUs MU O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax JaHr
OCHOBHBIEC YMPAaBISIOIME KOHCTPYKIIMU; YMEHHUE OCYUIECTBIIATH aHAIU3 II
OTPENeNATh Pe3ylbTaThl PabOTHl MPOTpaMMbl MPU 33JaHHBIX HCXOIHBIX
KaKMX MCXOJIHBIX JIaHHBIX BO3MOYKHO MOJYyYEHHE yYKa3aHHBIX PE3YJIbTATOB; [
MOTYT MpPHUBECTH K ommbke B paboTe mporpammbl; GOpMyIUpOBaTH Mpe
IPOrPaMMHOTO KOJ1a

212

YMeHHe peain30BbIBaTh Ha BHIOPAHHOM ISl M3YYCHUS SI3BIKE MPOTPAMMU
(ITackanb, Python, Java, C++, C#) TunoBsle anroput™mbl oOpal
MOCIIeZIOBATEIbHOCTE U MAcCHBOB: MPEJCTaBICHUE YUCIAa B BUIE HaOOD:
HAX0Xk/IeHWE MaKCHUMallbHOM (MHUHMMAaNbHOW) HU(PH HATYPaTbHOTO YHCI
CUMCIICHHS C OCHOBaHHMeM, He mpeBblmaromuM 10; BbIYHCIEHUE O00C
JJIEMEHTOB MacCHMBa WM YHCJIOBOM TIOCIENIOBATEIbHOCTH (CYyMMBI,

apuMeTUYeCcKoro, MHHHUMAIFHOTO ¥  MaKCUMaJIbHOTO  DJIEMEHTOB,

YIOBJIETBOPSIOUINX 33JJaAHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MACCHUB
MporpaMMax JJaHHBIC Pa3IMYHBIX TUIIOB ¢ Y4ETOM OTpaHUYCHHU I HA qUamna3ol
OPUMEHSITh TIPU PEIICHHH 3a7a4 CTPYKTYPHl NAaHHBIX (CIUCKH, CIOBapH,




NPUMEHSTh CTaHJAPTHBIE U COOCTBEHHBIC MOINPOTpaMMbl JJIsi 00pado
CHUMBOJIbHBIX CTPOK; HCIOJIb30BaTh MPH Pa3pabOTKEe MPOrpaMm OUOIHOTE
UCII0JIb30BaTh CPEJICTBA OTIIAJKH MPOTPAMM B CpEJie MPOrPaMMHUPOBAHHMS

2.13

YMeHHe HCNONIb30BaTh IEKTPOHHBIE TAOMULBI U1 aHAIU3a, MPEICTaBIe
(BKJIIOYast BIOOP ONTHUMAJIBHOTO PELEHUs, [10100p JIMHUU TPEH/IA, PELICHU
YMEHHE HCI0JIb30BaTh TAOJMYHBIC (peIIMOHHbIC) 0a3bl TaHHBIX U CIIPABOYF

2.14

YMeHune OopraHuM30BBIBATH JIMYHOE HWH(POPMALMOHHOE MPOCTPAHCTBO C HC
CpeaCTB IMUQPPOBBIX TEXHOJIOTHI;, MOHUMAHUE BO3MOYKHOCTEH HMU(POBBIX C
ycIIyT, UGPOBBIX 00pPa30BaTEIBLHBIX CEPBHUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIE TCHACHI WU PAa3BUTUSA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneJH)Hme BBIYHCIIC
CHUCTCMBEI. Pacnpez[enéHHme BBIYHMCIINTCIIBHBIC CUCTEMBI U 06pa60TKa OOJIBIIINX JaHHBIX

1.2

[IpuHIMIBI HOCTPOEHUS U annapaTHble KOMIOHEHTHI KOMITbIOTEPHBIX ceTell. CeTeBble I
Anpecanuss B cetu Murtepner. Ilpotokonsl creka TCP/IP. Cucrema nOMEHHBIX HME
MOJICETH € IOMOUIBIO MACOK MOJICETEH

1.3

QaitoBass cucrema. llouck B ¢ainoBoil cucreme. IIpuHIMIBI pa3MmelieHUs o
noaroBpemeHHoi namsty. [1laGnous! 11t onucanus rpynn (aiios

1.4

CkopocTh mepenauyd JaHHBIX. 3aBHCHUMOCTh BpPEMEHHM Iepefadyd OT HH(OpMAaIuo
XapaKTEPHUCTHK KaHAJIA CBSI3H

1.5

Mudposanue nanupix. CUMMeTpUUHble 1 HecUMMeTpHuuHble mudpel. ndper mpocTe
Mudp Buxenepa. Anroputm mudposanus RSA

1.6

Konp1, mo3Bosnstonue 00HAPYKMBAaTh M UCIPABJIATh OIIMOKHM, BOZHHKAIOIINE TPHU TIEPX
XommuHra. Koguposanue ¢ mopropenuem 6utos. Koapr XommuHra

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIBonuHoe koaupoBaHue. PaBHOMepHbIE W HEpaBHOMEpPHBIE KOJbI. J[[eKkoaupoBaHUE «
MOMOIIbI0 HEPABHOMEPHBIX KOJOB. YcnoBrue Pano. [locTpoeHrne 0IHO3HAYHO JEKO/IH]
JiepeBa

2.2

Teoperndeckue MmoaxoJpl K OLEHKE KosinyecTBa uHGopmanuu. EauHuLbl u3MepeHus
AndaBuTHBIN MOAXO0 K OLIEHKE KOJHu4ecTBa HH(popManuu. 3aKoH aATuTUBHOCTU UH(O
Nudopmanms u BepostHocTh. Dopmyna [llenHona

2.3

Cucrembl cuucieHus. Pa3BEpHyTas 3amuch IENBIX W JPOOHBIX YHCET B TIO3HUIHO]
CBoiiCTBa TO3UIMOHHOW 3aIMCH YHCJIA: KOJIUMYECTBO IU(p B 3amucH, MPU3HAK JICTUM
CHUCTEMbl CYHMCJICHHUS. AJITOPUTM IepeBOjJia IEJIOro 4yucia M3 P-UYHOU CHUCTEMBI (
ANroput™ mnepeBojia KOHeUHOH P-u4yHOU npodu B AeCATUYHYIO. AJITOPUTM IEpeBOA Iif
cuctembl cuncienus B P-uunyro. [lepeBon KoHeuHO# necsTuuHOM qpodu B P-uuHnyro. )
HIECTHA/IIATEPUYHAS CUCTEMbI CUUCIICHHS, CBS3b MEXIYy HUMU. APUPMETHUECKUE
CHCTEMaX CUHCIICHUS

2.4

Tpoanaa YPaBHOBCHICHHAA CUCTEMA CHUCIICHUS. I[BOI/I‘{HO',HCCHTI/I‘IHB.H cucTeMa CHUCII

2.5

Koauposanue tekcroB. Koaupoka ASCII. OnnoOGaiitabie koqupoBku. Cranaapt UNI
Omnpezenenre THPOPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUH

2.6

KoaupoBanue wuzobOpaxkenuii. OneHka HHPOPMALMOHHOTO 00BEMA rpaduyeckux
paspelieHny u rimyouHe KoaupoBanus 1BeTa. L{BeroBeie Moaenu. KoanpoBanue 3Byka. !
00BbEMa 3BYKOBBIX JAHHBIX MPH 33IJaHHBIX YaCTOTE AUCKPETU3ALUU U Pa3psTHOCTH KOJIH




2.7

Anrebpa noruxu. [lonstue Bbicka3piBaHus. Bricka3piBaTenbHbie (JOPMBI (IPEIUKATHI).
U BCEOOIHOCTH.

Jlornueckue omnepanuu. Tabmuipl UCTMHHOCTU. Jlormyeckue BbIpakeHus. Jlornmdeckr
OIIEpALIMM U OIlepaliy HaJ MHOKECTBAMH.

3aKoHBI anreOphl JIOTUKU. JKBUBAJIECHTHBIC NMPEOOPA30BAHUS JIOTHUECKUX BBIPAKCHHN.
CUCTEMBI YPaBHECHHUH.

Jlormueckue GpyHKIMA. 3aBUCUMOCTH KOJTMYECTBA BO3MOKHBIX JIOTHUECKUX (PYHKITUH OT
Kanonnueckue GopMbl JTOrHYECKUX BBIPAKESHHUH

2.8

COBGpHICHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJbHBIC q)OpMI)I, AJITOPUTMBI T
HUCTHUHHOCTHU

2.9

Jlornueckue 3nMeMeHTHI B cocTaBe Kommbtotepa. Tpurrep. Cymmarop. MHoropa3psiHi
CXEM Ha JIOTHUYCCKHUX DJICMCHTaX IIO SaI[aHHOMy J'IOFI/ILIGCKOMy BBIpa)KCHI/IIO. 3an1/105 JI
JIOTUYECKOM CXeEMeE

2.10

Mogenn u MmogaenupoBanue. lLlenn monaenupoBaHus. AJEKBAaTHOCTb MOJIETU MOJIE
nporeccy. Dopmanuzanus TPUKIAIHBIX 3a1a4.

[IpencraBnenne pe3yabTaTOB MOJEITUPOBAHUS B BHUIE, yAOOHOM JJisi BOCIPHATHS
MIPEACTABICHUE JAHHBIX (CXEMBbI, TAOIUIIbI, TpaduKn).
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[IpencraBnenue 1enbpIXx YucCeNl B MaMATH KommbioTepa. OTpaHHYEHHOCTh JTUAIA30HE
KoJIM4ecTBa pa3psanoB. llepenonHenue pa3psanHod ceTKkH. be33HaKOBbIE W 3HAKOBBI
JIBOMYHBII TOMOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX YUCE.
[ToGuToBbIe sNOTMUEcKUEe omeparuu. Jlornueckuid, apuPMETHIECKUNH U ITUKINYCCKUI
MTOMOIIIBI0 TOOUTOBOM onepanuu «uckaovaromiee NJIN»
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HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCII B MaMATH KOMIIBIOTEPA. 3Haqama;1 HaCThb U
3HAYCHUH BCIICCTBCHHBIX YHCCII. HpO6J’ICMBI XpaHCHHA BCHICCTBCHHBIX YHCEII, CB
KOJIM4YCCTBA pa3pAd0B. Brmmonnenune onepaunﬁ C BCHICCTBCHHBIMH 4YHCJIIaAMH, [
BBIYMCIICHUAX

2.13

I'padbl. OcHoBuble nousaTus. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO MaTPHUIL CM
CIMCKOB CME@XHOCTU. PerieHue aJropuTMHUYECKHUX 3aJad, CBS3aHHBIX C aHAJW’
ONTUMAJILHOTO MYTH MEXIY BeplIMHaMu rpada, onpenereHre KOJIU4ecTBa Pa3InyHbIX
OPUEHTUPOBAHHOTO ALMKINYECKOTO rpada)

2.14

Hepesbst. bunapuoe npepeBo. [lepeBbst moucka. CrocoOsl o6xona nepea. [lpenct
BbIpaXKEHUII B BuAe JaepeBa. lcmombp3oBanue rpadoB W JepeBbEB IMPH OMHCAHMU
OKPY>KaIoIllero Mupa

2.15

JIMCKpeTHbIe UIPbI IBYX UTPOKOB ¢ NoJHON uHpopmanmeil. [Toctpoenue nepesa nepe
CTpaTeruy Urpbl B TaOIMYHON (popMe. BbIMrphIIHbIE M TPOUTPHIIIHBIE NO3UIMU. Boiury

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'0O HHTCJIJICKTA. I/IIICHTI/Iq)I/IKaI_II/ISI H TIOUCK I/I306pa)KeH
Hcnonp3oBaHue MeETOO0B HCKYCCTBCHHOT'O HHTCIUICKTA B o6yqa10m14x CUCTCMax.
HCKYCCTBCHHOI'O MHTCJIJICKTA B p060TOTeXHI/IKe. I/IHTepHeT BEIIEH. HeﬁpOHHBIC CCTU

AJTOPUTMBI M TPOTpAMMUPOBAHUE

3.1

dDopMaanaumI IMOHATHA aJITOpUTMaA. MamnHa TBIOpI/IHFa KaK YHHUBCpCaJlbHass MOACIIb B




3.2

OrneHka CIOKHOCTH BhIYUCICHHH. Bpemst paboTel 1 00bEM UCTONB3YeMON MaMsTH, U
UCXOJHBIX JaHHbIX. OIllEHKa aCUMITOTUYECKOM CIOKHOCTU AITOPUTMOB. AJII(
cnoxxnoctu. Ilepebopubie anroputmbl. [IpuMepbl pa3lUYHBIX aITOPUTMOB PEILCHHS
UMEIOT PA3JIMYHYIO CIOKHOCTb

3.3

Omnpenenenre BO3MOXHBIX pE3YyJIbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB YIPAE
BBIUHCIIUTENBHBIX aIropuTMOB. OmpeiesIeHue UCXOAHBIX TaHHBIX, IPU KOTOPBIX aJlrOp¥
pe3ynbTar

3.4

ANropuT™MBI 00pabOTKM HATYpaNbHBIX YHCEIN, 3aIHCAHHBIX B TO3UIMOHHBIX CHCTEN
3aMMcH 4Mciia Ha OTIeNIbHbIe HU(pPBI, HAXOKICHUE CYMMbI M IpPOU3BENEHUs LHUPp, H
(MuHUMaNBHO) HUQPBHIL.

[IpencraBnenue uucna B BUJE HabOpa MPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPO
ITorck NpOCTHIX YHCEN B 3aJAHHOM JIMANa30HE C HOMOIBIO AJITOPUTMA «PEHIETO DPaTOC

3.5

MHoropa3ps/Hble LeNble Yncia, 3aJa4i JUIMHHON apupMeTuKu

3.6

SA3pixk mporpammupoBanus (Ilackanp, Python, Java, C++, C#). Tumsl naHHBIX: 1I€J0Y
CHUMBOJIbHBIE, JIornueckue. BetBienus. Choxubie ycnoBus. [{ukibl ¢ ycnoBueM. LIUKITbI
O06paboTka AaHHBIX, XpaHsMUXcs B ¢aitnax. TekcToBble U ABoUYHbIE (ailiibl. DalinoB
ykazatenu). Urenue u3 gaitna. 3anuce B daii.

Paz6uenue 3amaun Ha moa3anaqn. [loamporpammel (mporieAypsl U QYHKIIUH).
Vcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH sI3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nmporieaypsl u GpyHKiuu. Mcronp3oBanue cTeka Jjis opraHu3an

3.8

Uucnennsie MeTonpl. TouHOE M MPUOMIKEHHOE perieHus 3a1adyn. YncieHHoe perieH
noabopa mapaMerpa. UuciieHHbIE METO/bI PElIeHHs] YpaBHEHUIT: MeTo/ mepedopa, Me
[MpubnmxEHHOE BBIYKMCICHHUE [UIMH KPHUBBIX. Bbrumcienue tuomaneid Guryp ¢ momc
(MeTox TMPSIMOYTrOJIBLHUKOB, MeTOJN Tpamernuil). [louck Makcumyma (MUHHMyMa) Qyr
METOJIOM TTOJIOBUHHOTO JICJICHUS

3.9

O06paboTka CUMBOJIbHBIX TaHHBIX. BeTpoeHHble GyHKIMM s3bIKa TPOTPAMMUPOBAHUS [T
CTpOK. AJNTOpUTMBI 0OpaOOTKH CHMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA MOSBI
pazbueHre CTPOKM Ha CJOBa MO MPOOENIbHBIM CHMBOJIAM, MOUCK MOJICTPOKH BHYTP
HallJICHHON TOJICTPOKM Ha JPYTYI0 CTpoKy. ['eHepaiysi BceX CIOB B HEKOTOPOM Al
3aJlaHHBIM OorpaHudeHusM. [IpeoOpazoBanue uncaa B CHUMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBbl U MOCIIEIOBAaTEILHOCTU 4Kced. Bpruncinenne 0O0OOIIEHHBIX XapaKTEPHUCTH
YHUCIOBOM IOCIEN0BAaTEIbHOCTH (CYyMMBbI, IPOU3BEJCHUS, CPEAHEro apuQMeTnye
MaKCHUMaJIbHOT'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YI0BJIECTBOPAIOLINX 33 JaHHOMY Y(
3aJJaHHOTO 3HAYEHHUs B MaccuBe. AJITOPUTMBI pabOTHl € AJIEMEHTaMHU MAacCHBA C (
maccuBa. COpTHpOBKa OJHOMEpPHOro MaccuBa. [IpocTeie MeTobl COPTUPOBKHU (METO
copTHpoBKa BcraBkaMu). CopTHUpoBKa cusiHueM. bricTpast copTupoBka MaccuBa (aarop
IIOMCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIByMepHbIE MAacCUBBI (MaTpHIlbl). AJTOpPUTMBI OOpPaOOTKHM JBYMEPHBIX MAacCCHBOB:
YHMCIIOBOTO MAacCHBa IO 3aJaHHBIM NpPaBUJIaM, MOMCK 3JEMEHTA B IByMEPHOM MAacCHUB
(MMHUMYMa) ¥ CyMMBI 2JIEMEHTOB JIBYMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOI




3.12

CrnoBapu (accolMaTUBHBIE MACCUBBI, 0ToOpakeHus1). Xomi-tabnuibl. [Toctpoenue ande
JUIs 32JTAHHOTO TEKCTa

3.13

Crexu. AHanu3 TPaBUWIBHOCTH CKOOOYHOTO BBIpaKEHHs. Borunciaenune apudi
3alMCaHHOTO B OCTHUKCHOU opme.
Ouepenu. Micnosib30BaHue ouepeu A1l BpEMEHHOIO XpaHEHMs! IaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHME MHHHMAIBLHOTO OCTOBHOTO JIepeBa
HeopueHTHpoBaHHOrO rpada. KoiaumdecTBO pasnuYHBIX IyTeld MEXAY BEpIIy
aruKIngeckoro rpada. Anroputm JleldkeTpsl

3.15

JepeBbst. Peanusaius nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomuHbie (OuHap
JiepeBa s 33JaHHOTO apu(PMeTHYecKoro BbIpakeHHs. PeKypcruBHbBIE aNTOPUTMBI 00XO
CTeKa U ouepean i1 00xoaa AepeBa

3.16

JlunaMuueckoe MporpaMMHUPOBAHHUE KaK METOJ pEelIeHUs 3a7ad C COXPAHEHHEM PO
3amauyu, pemaeMple C TMOMOIIBIO JAMHAMUYECKOTO MPOrPAMMHUPOBAHUS: BBIYHCIICHU
MOJCYET KOJMYECTBA BAPUAHTOB, 33/1a4 ONITUMH3AIUN

3.17

[TonsiTne 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMUpPOBAaHUU. OOBEKTHl M KIac
00bekTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHaMN3. PazpaboTka mporpaMm Ha OCHOBE 00
noaxoaa. MHkancynsmus, Hacie10BaHue, MOJTUMOphu3mM

NudopmanroHHble TEXHOJIOTUN

4.1

Amnanu3 gaHHbiX. OCHOBHBIE 33/1a4M aHAIM3a TaHHBIX: IPOTHO3UPOBaHUE, Kiaccudukar
oTkinoHeHuil. [locnenoBaTebHOCTD pelIeHUs 3a/1a4 aHalIM3a JaHHBIX: COOp MEPBUYHBIX
KadyecTBa JaHHBIX, BBIOOP W (WJIHM) MOCTPOCHHE MOJEIH, MPeoOpa3oBaHHUE JTaHHBI
HHTEpHOpeTanusa pe3yibTaToB. [IporpamMmmusie cpeactBa u MHTEpHET-CEpBUCHI AJisl OC
naHHbIX. bonpimme nanapie. MammHHOE 00ydeHHE

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX TaONMIl. BblUMCICHHE CYMMBI, Cp
HanOoJpiero (HAUMEHBIIEr0) 3HAYCHHUsS auana3oHa. Beruucienue koddduimenra
naHHbIX. [TocTpoeHne CTOIOUATHIX, IMHEHYATHIX U KPYTOBbIX auarpamm. [loctpoeHwue 1
JMHUU TPEHJA, PEIICHHWE 3aaad MPOTHO3UpOBaHWs. PerieHue 3amad onTHMHU3ALUU
TaOJINILL

4.3

I[I/ICerTI/ISaHI/IH IIpu MaTCMAaTUYCCKOM MOJACIHMPOBAHHMHU HCHIPCPBIBHLIX ITPOLCCCOB. \
MO,Z[GJ'II/IpOBaHI/Ie OMOJOTMYECKUX CHCTEM. MareMaTH4YecKue MOACIN B OKOH
OKCIICPUMCHTBI C MOJICIIAAMU. O6pa60TKa PE3YJIbTATOB JKCIICPUMCHTA. Metoa HauMe!
YHUCJIOBBIX IMMapaMETpPOB MOICIUPYCMBIX 00BEKTOB U IMpoIecCCoOB. BoccraHnoBneHue 3aBi
OKCIICpUMCHTA

4.4

BepositHocTtHbie Monenu. Meroabl Monte-Kapmo. MMuTtanmoHHOE MOJIEIUPOBAE
00CTyKUBaHUS

4.5

Tabnuunble (pensiuoHHbIe) 6a3bl JaHHBIX. Tabmuia — mpeacTaBlieHne CBEICHH 00 01
3amuch. Kimrou Tabmunpel. Pabora ¢ roroBoii 0a30¥ maHHBIX. 3arojHeHHe Oa3bl JaHH
¢bunbTpanus JaHHBIX. 3aMpOCkl Ha BRIOOPKY JaHHBIX. 3aIPOCHI ¢ TapaMeTpaMu. Berducs
MHuoroTtabnuunbsie 0a3bl JaHHBIX. THUIBI CBA3EW Mexay Tabnuuamu. BremrHuii kimtoy. |




3anpochl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBbiii mporeccop. CpencTBa IOMCKAa M aBTO3aMEHBI B TEKCTOBOM IIPOILECC

TEKCTOBbIE  JOKyMeHThl. CHOCKH,
OuOIMOrpagMIECKUX CCHUIOK

OI'JIaBJICHUC.

[IpaBuiia

HUTUPOBAHUA

HCTO




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






