MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucTtepcTBo 00pasoBanust MoCKOBCKOi 00J1acTH
Ynpasienust oopaszosanusi AxmMunuctpauuu Ceprueso-Ilocaackoro

rOpPOJICKOro OKpyra

MBOY COLI Ne25 Ceprueso-Ilocagckmii r.0.

PACCMOTPEHO COTI'JTACOBAHO

Ha 3aceganuu HIMO ¢usuxo- 3am.auperopa no YBP
MaTEMaTUYECKOTO LIUKJIa

IIIIMO Xpomosa H.D. or «__ »08.2023 r.

[Iporokon Nel ot « » 08.
2023 1.

®ponosa T.A.

YTBEPXIEHO

JIupeKxTop MKOIbI

ITerpocoBa T.I'.

IIpukaz Ne. ot «_ » 08.
2023 1.

yueOHoro npeamera « MUndopmaruxa»

(yriiy0,1éHHBIH YPOBEHBb)

utst ooyuatomuxcst 10 — 11 kmaccoB

noc.JIo3a
2023



[MTOACHUTEJIbHA A 3AITNCKA

[Iporpamma mo wuHpopMatuke (yriayOa€HHBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TpeOOBaHHII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTebHON IPOrpaMMbl CpeiHero obmero odpazopanus, npeactaBieHHbXx B PI'OC COO, a
Takke deaepanbHON paboueil mporpaMMbl BOCITUTAHUSI.

[Tporpamma no nHGOpMaTHKE NAET MPECTABICHUE O LEJAX, 0OLIel CTpaTeruu 00ydeHus,
BOCIIUTAHMUSI M Pa3BUTHs OOydarommxcs cpeiactBamu ydeOHoro mpenmera «MHbpopmaruka» Ha
yrayOinEHHOM ypOBHE, YCTaHABJIMBAET 00s3aTeNIbHOE MPEIMETHOE COJEpKaHue, MpeaycMaTpUBaeT
€ro CTpyKTYpUpPOBAHUE I10 pa3jiejaM U TEMaM Kypca, OIpeeisieT paclpeaesieHue ero no Kjiaccam
(ronam u3ydeHus ), 1a€T MPUMEPHOE pacHpeieieHHe YUeOHBIX 4acoB M0 TEMAaTHYECKUM pa3jeiam
Kypca U pEeKOMEHJyeMmylo (IPUMEpPHYI0) IMOCIEOBATEIbHOCTh HX M3yYeHUS C YU4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4e€OHOTO TIPOIIecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaroIMXCs.

[IporpaMmMa 1o wuHpOpPMATHKE ONpENENseT KOJUYECTBEHHbIE M  KadyeCTBEHHbIE
XapaKTepUCTUKU Y4eOHOro Marepuana JUis KaXKIOro Trofa H3ydeHus, B TOM 4YHCIE JUIs
COJIEP)KATENbHOTO  HANOJHEHHs Ppa3HOTO BHAA KOHTpoNd (MPOMEXKYTOYHOH  aTTecTaluu
00y4arouxcsi, BCEPOCCUNCKHUX MTPOBEPOUHBIX padOT, TOCYJAPCTBEHHOI UTOrOBOM aTTeCTaIlim).

HNudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPaKaeT:

CYITHOCTh MH(POPMATHKN KaK HAyYHOW JUCIMILTUHBI, H3y4JalONIeH 3aKOHOMEPHOCTH MPOTCKAHUS U
BO3MOYXHOCTH aBTOMATH3alluN HH()OPMAIIMOHHBIX MTPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE 00JacTH IPUMEHEHUs HH(POPMATHKHU, MPEXKIE BCErO0 HMHPOPMAIIMOHHBIE TEXHOJIOTHH,
YIpaBJICHUE U COLUATIBHYIO cdepy;

MEXIUCIUTUTMHAPHBINA XapakTep MHPOPMATUKU ¥ HUHDOPMALIMOHHON NeSTETbHOCTH.

Kypc nndopmatuku 1751 ypoBHS CpelHEro o0Iero o0pa3oBaHus SIBISIETCS 3aBEPIIAIOIINM
ATAiOM HENPEPHIBHOM MOATOTOBKM 00ydarolmuxcst B 00JacT MH()OPMATUKH U MHPOPMAILMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHM, ONMHUpAETCs Ha COJEpKaHHEe Kypca HHPOPMATUKU YPOBHS
OCHOBHOTO 00IIero o00pa3oBaHHUS U ONBIT TOCTOSIHHOIO MPUMEHEHHUs] HH()OpPMaIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTHH, JaéT TEOpPEeTUYECKOE OCMBICIEHUE, HMHTEPIPETALUI0 U
0000I111€HHE 3TOTO OMBITA.

Pesynbratel yrnyonéHHoro ypoBHS wu3ydeHHs YydeOHoro mnpeamera «MHdopmaTtuka
OpUEHTUPOBAaHbl Ha TOJy4YEHHE KOMIIETEHTHOCTEH i TNocieayromeil npogeccuoHanbHON
JeSTeIbHOCTH KaK B paMKax JAaHHOM NMpeAMETHON 00JIacTH, TaK U B CMEXHBIX C Hell 00jacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIQJICHHE KIIOYCBHIMH TIOHATHSMHA M 3aKOHOMEPHOCTSAMH, HAa KOTOPBIX CTPOUTCS JaHHas
npeaMeTHas o00JacTh, pacro3HaBaHUE COOTBETCTBYIOIIMX UM NPU3HAKOB U B3aMMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATh Pa3JIMYHbIE MOAXOJAbI K M3YYEHHIO SIBICHUH, XapaKTEepHBIX JUIs
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHE peliaTb TUIOBbIE TPAKTUUECKUE U TEOPETHUYECKHe 3aJaud, XapaKTepHbIe JUIs
MCTIOJIb30BaHUsI METOJIOB M HHCTPYMEHTApHs JaHHOW MPeIMETHOMH 001acTH;

HAIMYUE TPEJCTABICHUN O JAHHOW MPEeIMETHOW 00JacTH KakK IeIOCTHON TEOpUH (COBOKYITHOCTH
TEOpHii), OCHOBHBIX CBSI35X CO CMEKHBIMH O0JIACTSMU 3HAHUU.

B pamkax yrmyOoméHHOro  ypoBHS ~ M3y4YeHHsT ~MH(OpMATHKH  OOECTieYMBaEeTCS
I[eJICHAIIPABJICHHAs TTOATOTOBKA OOYYAIOIMIUXCS K TPOJOKEHUI0 00pa30BaHUS B OPTaHU3AIMSIX
npodeccHoHaNbHOr0 00pa30BaHMsI MO CHEIUAIBHOCTSIM, HEMOCPEICTBEHHO CBSI3aHHBIM C
nU(GPOBHIMU  TEXHOJOTHSIMH, TaKUM KaK IporpaMMHas HWHXeHepus, HWHGOpMalMOHHAS



0€3011acHOCTh, MH(OPMAITMOHHBIE CUCTEMBI 1 TEXHOJIOTHH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIINE
JAaHHbIE M MAallMHHOE OOydYeHHE, MPOMBIIUIEHHbIH MHTEPHET Bellel, NCKYCCTBEHHBIH MHTEIIEKT,
TEXHOJIOTUM  OECIpOBOAHOM  CBA3M, PpOOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOIUH, CUCTEMBI
pacrpenesIEHHOr0 PeecTpa, TEXHOJIOTUU BUPTYalIbHON U JONOJHEHHOW peaabHOCTEH.

OcHoBHas Lenp u3ydeHus ydeOHoro npeamera «MHdopmaTuka» Ha yriayOnEHHOM ypOBHE
cpeaHero oobmiero oOpa3zoBaHMs — OOeCIeYeHHE aJbHEHIIEro pa3BUTHA HH(POPMAIMOHHBIX
KOMIIETEHIIMI 0O0ydJalolerocs, €ro TOTOBHOCTM K JKM3HH B YCIOBHAX Pa3BHBAIOIIETOCS
MH(GOPMALIMOHHOTO OOIECTBa M BO3pPACTAIOIIEHl KOHKYPEHIIMHM Ha pbIHKE TpyAa. B cBs3u ¢ atuM
nzydenue nadopmaruku B 10-11 knaccax obecnieynBaer:
c(OPMHPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAaHHOI'O Ha [OHMMAHUM pOJM HHGPOPMATUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;
c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHUS;
c(OpPMHPOBAHHOCTh YMEHUHN Pa3nu4aTh (aKThl U OLCHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIBI, BUICTD
UX CBSI3b C KPUTEPHUSIMU OLICHUBAHUS U CBSA3b KPUTEPUEB C ONpPEIEIEHHON CUCTEMOI LIEHHOCTEH,
IPOBEPATH Ha JOCTOBEPHOCTh U 0000111aTh HHPOPMAILHIO;
c(OpPMHUPOBAHHOCTD MPEACTABIECHUHN O BIMSHUN UH(YOPMAIIMOHHBIX TEXHOJOTHH Ha ’KU3Hb YEJIOBEKA
B 00IlecTBe, NOHUMAaHHUE COLMAIBHOIO, SKOHOMHYECKOIO, MOJUTHYECKOIO, KYJIbTYPHOIO,
IOPUINYECKOTO, TIPUPOITHOTO, SPrOHOMHUYECKOTO, MEAUIUHCKOTO U (PH3HOIOTUIECKOTO KOHTEKCTOB
UH(POPMALMOHHBIX TEXHOJIOTHI;

IOPUHATHE TMPaBOBBIX M 3TUYECKUX AaCMEKTOB HMH(POPMALMOHHBIX TEXHOJOIHH, OCO3HaHHE
OTBETCTBEHHOCTH JII0JIeH, BOBICUEHHBIX B CO3JaHUE U UCIOJIb30BaHUE MH(POPMALIMOHHBIX CHCTEM,
pacrpocTpaHeHue HHPOpPMaLUY;

CO3/laHUE YCIIOBMH JUI Pa3BUTHUS HABBIKOB y4eOHOM, MPOEKTHOM, Hay4yHO-HUCCIIEAOBATENbCKON U
TBOPYECKOH JIEATETLHOCTH, MOTUBALIUHN OOYJAIOLINXCSl K CAMOPA3BHUTHIO.

B conepxanun ydeOHoro mpeamera «MH(popMaTHKa» BBIACISIOTCS YETHIPE TEMAaTHIECKUX
paszena.

Paznen «lludpoBas rpaMOTHOCTB» MHOCBALIEH BOIpPOCAaM YCTPOHCTBA KOMIIBIOTEPOB U JIPYTUX
AJIEMEHTOB IM(PPOBOr0 OKPYXKEHHUs, BKIHOYas KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO CPEACTB
OTEpallMOHHOM cucTeMbl, paboTe B ceth VHTEpHET M HCHOJb30BAHUIO HHTEPHET-CEPBUCOB,
MH(OPMaLIMOHHON OE€30MaCHOCTH.

Paznen «Teopetnueckue OCHOBbI MHGOPMATHUKH» BKJIOYAeT B ce0s MOHATUHHBIA amnmapar
UHPOPMATUKH, BOMPOCHI KOAWPOBAaHUS HHPOpPMALUU, U3MEpeHUs HHPOPMALMOHHOTO 00bEMa
JTAHHBIX, OCHOBBI aJIT€0pbI JJOTMKH U KOMITBIOTEPHOTO MOJIETHMPOBAHUS.

Paznen «AnropuTMbl W IPOrpaMMUPOBAaHUE» HANpaBleH Ha pa3BUTHE AITOPUTMUYECKOTO
MBILICHHS, Pa3pabOTKy alIrOpUTMOB M OLEHKY HUX CJIO0XHOCTH, (OPMHpPOBAHHE HAaBBIKOB
pea3aiyy IporpaMM Ha sSI3bIKax MPOrPaMMHUPOBAHHUS BEICOKOTO YPOBHSI.

Paznen «MH}opmManOHHBIE TEXHOJOTHUN» MOCBALIEH BOMpPOCAM NMPUMEHEHUS MH(GOPMaIMOHHBIX
TEXHOJIOTUH, peaTM30BaHHbIX B PUKJIAJHBIX IPOTPAMMHBIX IPOIYKTAaX U HHTEPHET-CEPBHUCAX, B TOM
yuciae B 33ja4yax aHajdu3a JaHHbIX, MCIOJb30BAaHMIO 0a3 JNAHHBIX M AJIEKTPOHHBIX TAaONHUIl IS
peleHNs MPUKIIAAHBIX 33/1a4.

B npuBenéunom pnanee conepxkaHuu ydeOHoro mpeamera «MHpopmaTtuka» KypcUBOM BBIJENIEHBI
JIOTIOJTHUTEIILHBIE TEMBI, KOTOPBIE He BXOAT B 0053aTEIbHYIO IPOTpaMMy 00ydeHHsI, HO MOTYT OBITh
MIPETOKEHBI TSI H3y9EeHUST OTJeIbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIITUMCS.
Yrny6néHHbIN ypOBEeHb U3y4eHHS HH(POPMATUKH PEKOMEHAYETCS Il TEXHOJIOTHYECKOTo MpoduiIs,
OpPUEHTHPOBAHHOTO Ha WHXXECHEPHYIO M HWH(OPMAIMOHHYIO C(epbl AeSITeIbHOCTH. YTIyOIEHHBIH
YPOBEHb H3y4YeHHUsI UHHOPMATUKH 00ECTIEYNBAECT: MTOATOTOBKY 00YyUaIOIIUXCsl, ODUEHTUPOBAHHBIX HA
CHELHATBHOCTH B 00J1aCTH HH(POPMAIIMOHHBIX TEXHOJIOTUI U MHKEHEPHBIE CIIEIUAIbHOCTH, YU4acTHe
B MIPOCKTHON M MCCIIEIOBATEIbCKON JeSITEIbHOCTH, CBA3aHHOW C COBPEMEHHBIMH HAIPaBICHUSIMU



oTpacid HMH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX ~TEXHOJOTHH, TMOATOTOBKY K YyYacTHIO B
OJIUMITHAJIAX U cade EquHOro rocynapcTBeHHOT0 SK3aMeHa 1o HH(OPMaTHKE.

OO61iee yncmo yacoB It u3ydeHus nadpopmaTuku — 272 vaca: B 10 kimacce — 136 gacos (4
yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEETIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMsT TEXHUKH OE30MACHOCTH W TUTHUEHBI MPH paboTe ¢ KOMIBIOTEpAMH U JPYTUMHU
KOMIIOHEHTaMH LH()POBOTO OKPYKEHUS.

[TpuHIMIBl PabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX cucTeM. ApxuTekTypa ¢Gon Heiimana.
ABTOMaTHYECKOE BBIIIOJIHEHUWE IporpaMmbl IporeccopoM. OrnepaTuBHasi, IIOCTOSHHas H
JoaroBpeMeHHast namsaTb. OOMEH JaHHBIMU C TOMOLIbIO MKH. KOHTpOoIIIEphl BHEITHUX YCTPOICTB.
IIpsAmoii nocTyn K mamsTH.

OcHOBHBIE TEHJCHIIMY Pa3BUTUs KOMIIBIOTEPHBIX TEXHOJIOIUU. [lapanienbHble BBIYMCICHUS.
MHuoronponeccopssie cucteMmbl. CynepkoMnbloTepsl. PacnipeieniéHHbIE BBIUMCIUTEIbHBIE CUCTEMBI
1 00paboTKa OONBIINX JaHHBIX. MOOUIbHBIE IU(POBBIE YCTPOWCTBA U UX POJIb B KOMMYHUKAIUSIX.
Berpoennbie komnbroTepbl. MUKpOKOHTpOJUIEphl. POOOTH3MpPOBAaHHBIE IPOU3BOJICTBA.

[TporpamMmMHOe o0OecrieueHre KOMIIIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Byl mporpamMmmHoro
oOecrieyeHus 1 ux HazHaueHre. OcOOEHHOCTH MTPOrpaMMHOT0 00ecrieyeHHsI MOOMIIBHBIX YCTPONCTB.
[TapannensHoe nporpamMMupoBanue. CucteMHOe IporpamMmHoe obecnedeHue. OnepanyoHHbIE
cucreMbl. YTWINTHL. JlpaliBeppl ycTpouCTB. MHCTAUIALMS M JEHMHCTALIALMAS NPOrPAMMHOIO
o0ecreyeHusl.

@aiinoBble cucteMbl. [IpuHIMIBI pa3MelleHns U UMEHOBaHUs (aillIoB B JOJITOBPEMEHHOMN
namsatu. [llabmons! qy1s onucanus rpymn (aitios.

[TporpamMHoe obGecnieuenue. JIuneH3npoBaHue MPOrpaMMHOrO OOecredeHuss U HUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOonHOE mporpamMmmHoe oOecrneueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIOJIb30BaHUE IPOrPaMMHOr0 obecriedeHuss U LU(POBBIX PECYpCOB.
OTBeTCTBEHHOCTh,  yCTaHaBIMBaeMas  3aKkoHojaTenbcTBOM  Poccuiickon — depepanum  3a
HEMpaBOMEPHOE UCIOIb30BaHUE IPOrPAMMHOT0 00eCieueHHsI U IU(PPOBBIX PECYPCOB.

[TpyHIMIBI TTOCTPOEHMS W anmnapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTel. CereBble
nporokoibl. Cers MuTepHeT. Anpecanus B cetn MuTepuer. [Ipotokonsr cteka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojceTu ¢ MOMOIIBIO Macok nojicereid. CeTeBoe aIMUHUCTPHPOBAHUE.
[Tonmy4yeHue JaHHBIX O CETEBBIX HACTPOMKAX KOoMIbIoTepa. [IpoBepka HaM4YMs CBSI3U C Y3JI0M CETH.
Omnpenenenne MapupyTa ABH)KEHHUS [TAKETOB.

Buns nesrensaoctu B cetu MaTepHet. CepBucs! MHTepHeTa. I'eonHopMaimioHHbIE CHCTEMBI.
['eonokalMOHHBIE CEPBHUCHI PEAbHOTO BpEeMEHH (HampuMmep, JIOKanuss MOOWJIbHBIX Tesie(OHOB,
oTpesieNieHue 3arpyK€HHOCTH aBTOMArucTpaseil), HHTEpHET-TOProBilsl, OpOHUpOBaHUE OUJIETOB U
TOCTUHULL.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciayru. CoIMalbHBIE CETH — OpraHU3alus
KOJIJISKTUBHOTO B3aMMOJIEHCTBHS M oOMeHa aaHHbIMU. CeTeBOW 3THKET: MpaBHia MOBEJICHHS B
kubepnpoctpanctBe. IIpoOGnemMa  THOIMHHOCTH — modydeHHOH — uHpopmauuu.  OTKpBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMUYECKHE YIPO3bl, CBSI3aHHBIE C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJIOTH. O0mue nmpobdieMbl 3auuThl HHGOPMAIUU U WH()OPMAITMOHHOM



6e3omacHoctu. CpezacTBa 3amMThl MH(QOpPMAIMM B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETSIX U
aBTOMAaTH3UPOBaHHBIX MH(OpPMalMOHHBIX cuctemax. [IpaBoBoe obecneueHne MH(OpPMAMOHHON
0€30MacHOCTH.

[IpenoTBpaiieHne HECAHKUMOHUPOBAHHOIO JOCTyHNa K JIMYHOM KOH(HIESHIMAIbHON
uHpOpMaLlUK, XpaHALICWCSs HAa TEPCOHAITBHOM KOMIIBIOTEpPE, MOOWIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpaMMHoe obecriedeHue 1 Crocoobl O0pbObI ¢ HUM. AHTUBUPYCHBIE TIPOTPAMMBI.
Opranuzanus JHYHOTO apxuBa nHpopmanuu. PesepBHoe konupoBanue. [laponpHas 3amura apXusa.

HIudpoBanue nanHbiX. CUMMeTpUYHbIE U HecuMMeTpuuHble wmugpsl. HIudper npocroii
samensl. [udp Lesaps. Hludp Bwkenepa. Anroputm mmdpobanus RSA.

Teopernueckne 0CHOBbI MHPOPMATHKH

Wudopmanus, nanHele W 3HaHUA. MHPOpMALMOHHBIE MPOLECCH B IMPHPOJE, TEXHHUKE M
o01iecTBe.

HenpepoiBHBIE ¥ JMCKPETHBIC BEIWYMHBI M CUTHAIB. HeoOXoauMOCTh AMCKpEeTH3aluu
UH(pOpMaLuy, IpeHa3HaueHHON AJIs1 XpaHEHUs, nepeaayr 1 00paboTKU B IUPPOBBIX CUCTEMAX.

JlBonuHoe KomupoBaHue. PaBHOMepHBIE U HEpaBHOMEpHbIE KoOIbl. [lekomupoBaHue
COOOIlIEHNH, 3alMCaHHBIX C IOMOIIBI0O HEPAaBHOMEPHBIX Ko0/0B. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJMPYEMBIX KOJOB C IOMOLIbI0 JepeBa. EaMHUIIBI M3MEpeHMs] KOJUYeCTBa
uHpopManuu. AnpaBUTHBIA TOIXO/ K OIICHKE KOJIMYECTBA HH(DOPMAIIH.

Cucremsl cuncienus. Pa3BépHyTast 3anuch LEbIX U APOOHBIX YHCEN B O3UIIMOHHON CUCTEME
cuncinenus. CBOHCTBAa MO3MIMOHHOM 3alucH 4YHcla: KOJIMYECTBO LU(P B 3alUCH, NPU3HAK
JIETUMOCTH 4MCila HA OCHOBAaHME CUCTEMbI CUMCJICHHUSA. AJTOPUTM MepeBoja LeJoro yucia u3 P-
WYHON CHCTEMbI CUHMCIIEHUS B JECATUYHYIO. AJITOPUTM IME€peBOjAa KOHEUYHOH P-muHoll npobu B
JECATUYHYIO. AJITOPUTM IEPEBOJIa LEJIOT0 YHuciaa U3 AeCATUYHONW CUCTEMbI CUMCIIeHUs B P-n4Hy!o.
[lepeBoyy KOHEYHOW  AecsITMYHOM Japobu B P-uuHyto. JIBoumuHas, BoCbMepUYHas U
HIeCTHA/IaTEpUYHAs] CUCTEMBbl CUHMCIIEHUS, CBSA3b MEXIYy HUMHU. ApudMeTndyeckue omnepalnuu B
MO3UIMOHHBIX CHCTEMax cuucieHus. TpouyHas ypaBHOBEILIEHHAsl CHCTeMa CUuciieHus. J[BonuHo-
JECSITUYHAs CUCTEMA CUUCIICHUS.

Konuposanue texctoB. Konuposka ASCII. OnnoGaiitabie koguposku. Ctanaaptr UNICODE.
Konuposka UTF-8. Onpenenenne nHPOpMaMOHHOT0 00bEMa TEKCTOBBIX COOOIIEHUH.

Koaunposanue nzob0paxenuit. OrieHka HTHPOPMAIIMOHHOTO 00bEMa rpauecKUX JaHHBIX MPU
3alaHHBIX pa3peuleHud W TiayOuHe KoaupoBaHus I1BeTa. l[BeroBble Moxaenu. BexTopHoe
koaupoBanue. @opmatel rpaduueckux ¢aitnion. TpéxmepHas rpapuka. OpakranbHas rpapuka.

KomupoBanue 3Byka. OnieHka HHGOPMAITMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX MPHU 33JaHHBIX
4acTOTE JUCKPETU3ALUH U Pa3psIAHOCTH KOJIUPOBAHUS.

Anrebpa noruku. IloHsTHe BbICKa3blBaHUS. BbickasbiBaTenbHbIE (GOPMBI (TIPEIUKATHI).
KBaHTOpBI Cyl11eCTBOBaHUS U BCEOOITHOCTH.

Jlormueckue omnepauuu. Tabnuubl UCTUHHOCTH. Jlornueckue BbIpakeHus. Jlormueckue
TOJecTBa. Jl0Ka3aTenbCTBO JOrMUYECKUX TOXKIECTB C OMOIIbIO TaOJIUIl UCTUHHOCTHU. Jlornyeckue
orepaly 1 onepanuy HaJl MHOKECTBAMHU.

3aKkoHBl anreOphpl JIOTMKU. OKBHUBAJEHTHBIE IPEOOpa30OBaHUs JIOTHUECKUX BBIPAKCHHM.
Jlornueckue ypaBHEHUS U CUCTEMBI YPAaBHEHHUH.

Jlornueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKHUX (DYHKUUH OT
KOJIMUECTBA apryMeHTOB. [1oTHbIE CCTEMBI JIOTHYECKUX (YHKITHH.

Kanonnueckue ¢opmbl jorudeckux BblpaxeHH. CoOBEpIICHHbIE JU3bIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (JOPMBI, AITOPUTMBI UX TIOCTPOEHUS 1O TAOINIE UICTUHHOCTH.

Jlormueckue sneMeHTBHl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropaspsiiHbli
cymmarop. IToctpoeHne cxem Ha JJOrMUECKUX AJIEMEHTaxX 110 33JaHHOMY JIOTHUYECKOMY BBIPAYKEHUIO.
3anuch JOTUYECKOrO BBIPAKEHUS 110 JOTMYECKON CXEME.



[IpeacraBnenue HeabIX YUCEI B MaMsITH KoMIbloTepa. OrpaHMYeHHOCTD AUana3oHa yucenl Mpu
OTPaHWYEHUHN KOJMYeCTBa pa3psaaoB. IlepenonHenne paspsaHol ceTku. be33HakoBbIE M 3HAKOBBIE
JlaHHbIE. 3HAKOBBINA OWT. JIBOMYHBIN TOMOJTHUTEILHBIN KOJ OTPUIIATEIHHBIX YUCE.

[ToGuTOBBIC JIOTHUECKUE orneparuu. Jlornueckuii, apupMETHISCKUNA U IUKITNYCCKUN CIIBUTH.
[[IndpoBanme ¢ MOMOIIBIO TOOMTOBON OmNepanuu «uckiovaroriee MJIN».

[IpencraBienue BEUIECTBEHHBIX YUCEN B MaMATH KOMIIbIOTEpA. 3HAYaIlasi 4acTb U MOPSIIOK
yrcna. /[nana3zon 3HadeHWi BemiecTBeHHBIX 4mcend. [IpoOiembl XpaHEHHs BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIC C OIrPAHMYEHHEM KOJMYECTBA pa3psioB. BeinosHeHHe onepanuil ¢ BEIIECTBEHHBIMU
YHCIIAMU, HAKOIIJICHUE OMIMOOK MIPY BEIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Omnpenenenre BO3MOXHBIX PpeE3yJIbTaTOB pabOThl MPOCTEUIINX AJITOPUTMOB YIPABICHHUS
WCIIOJIHUTEIIIMU U BBIYUCIIMTEIIBHBIX aaropuTMOB. OmpeiesieHne UCXOIHBIX JTaHHBIX, MPU KOTOPBIX
AJITOPUTM MOXKET JaTh TpeOyeMblIil pe3yJbTar.

Ortanbl pelleHds 3a/ad Ha KomIbioTepe. WHCTpyMeHTalbHBIE CpPEACTBAa: TPAHCISATOP,
OTJIATYUK, TPOPIIMPOBITUK. KoMmuisiys u uHTepIipeTanus nporpamMmm. BUpTyaibHble MallTuHBI.

WuTterpupoBanHas cpeaa pa3paboTku. MeToasl oOTiaaku mporpamMM. lcmonb3oBaHue
TpaccupoBouYHbIX Tabmui. OTnagouyHblidi BeIBOJ. [lomiaroBoe BBIMONHEHUE MPOTpaMMbl. ToukH
octa”oBa. [I[pocMOTp 3HaUYEeHMI TEPEMEHHBIX.

S3pik mporpammupoBanust (Python, Java, C++, C#). Tunbl HaHHBIX: IIEIOYUCIICHHBIC,
BEIIIECTBEHHBIC, CUMBOJIbHBIC, Jjorndeckue. BerBnenus. Cioxubie ycinoBus. L{UKibl ¢ ycioBueM.
[ukael o nepemMeHHOW. B3anMo3amMeHsAeMOCTh pa3IMYHBIX BUIOB LMKJIOB. MHBapumaHT LMKIIA.
CocraBiieHHEe LHKIA C UCTIOJIb30BAHUEM 3apaHee ONpeaeIEHHOrO MHBApUaHTa IIUKJIA.

JoxymentupoBanue mnporpamMm. Kcnons3oBanue kommeHTapueB. [loaroroBka omnmcanus
MIPOrpamMMbl U UHCTPYKIIUHU JIJISl TIOJIb30BATEIIA.

AnropuTMBl  00paOOTKH HATypajbHBIX YHCEN, 3alHCAaHHBIX B IO3UIIMOHHBIX CHCTEMax
CUHCJICHHS: pa30MeHNe 3aIMCH YMCiia Ha OT/ICNIbHBIC UG PHI, HAX0XKICHUE CYMMBbI U TTPOU3BEICHUS
nrudp, HaXOKAECHUE MAKCUMAIBHONW (MUHUMAJIBHOMN) ITUGPHI.

HaxoxieHne Bcex MpOCTBIX YHMCEN B 3alaHHOM Auana3oHe. lIpencraBneHue uucia B BUIE
Habopa MPOCTHIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

O6paboTka maHHBIX, XpaHAMUXCS B ¢ainax. TexcTtoBeie u ABOMYHBIC (aitibl. DaitioBbie
nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 ¢aiina. 3anuch B Qaiii.

Pa3buenne 3amaun Ha moazamauu. I[loxmporpammsel (mpouenypsl U ¢yHkuuu). Pexypcus.
PexypcuBHble 00beKTHI ((ppakTaisl). PekypcuBHble npouenypsl U pyHkuuu. Vcnonb3zoBaHue cTeka
JUIsl OpraHU3alMK PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OWMONMOTEKH s3bIKa MporpamMmupoBaHus. [logkmroueHwue
OMOIMOTEK TMOANPOrpaMM CTOPOHHHUX Mpou3BoauTesned. MOoJyabHBI MPUHIMII [OCTPOCHUS
porpamm.

Uucnennple MeTonpl. TouHoe W mpUOMMKEHHOE pemieHUs 3anadu. YWCIECHHBIE METObI
pElIeHus] ypaBHEHU: METO/ repedopa, METO/I MOJOBUHHOTO AeneHus. [[pubnnxEHHoe BRIYUCIICHHE
JUIMH KPUBBIX. Bpluncrnenue mmomaneii ¢uryp ¢ MOMOIIBI0 YHUCICHHBIX METOAOB (METOJ
NPsIMOYTOJILHUKOB, MeToa Tpamernuii). I[louck wakcumyma (MUHUMYMa) QYHKIIMH —OJIHOM
MePEMEHHON METOJIOM TTOJIOBUHHOTO JICTICHUSI.

OO0OpaboTka CUMBOIBHBIX JAHHBIX. BCTpoeHHBIE (QYHKIHMH S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00PaOOTKU CUMBOJBHBIX CTPOK: MOACUYET KOIUYECTBA
MOSIBJICHUN CHMBOJIa B CTPOKE, pa3OMEeHHE CTPOKH Ha CIIOBA MO MPOOEIBHBIM CHMBOJAM, MOUCK
MOJCTPOKU BHYTPH JTAHHOW CTPOKH, 3aME€HA HAJAEHHON MOJICTPOKH HA APYTYIO CTPOKY. ['eHepanus
BCEX CIIOB B HEKOTOPOM ali(haBUTE, YIOBIECTBOPSIONINX 3aJaHHBIM orpannyeHusM. [IpeoOpa3oBanue
Yrclia B CAMBOJIBHYIO CTPOKY U 00paTHO.



MaccuBbl M TOCIIEIOBATENIbHOCTH 4YHced. Bbrunciaenne 0OOOIMIEHHBIX XapaKTePUCTUK
9JIEMEHTOB MacCUBa WIM YHUCIOBOM IIOCIEIOBATENBHOCTH (CyMMBI, NPOMU3BENEHUS, CPEAHErO
apu(METHYECKOro, MUHUMAJIbHOTO M MAKCHUMAaJbHOTO »JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YJIOBJIETBOPSIOIIMX 33/laHHOMY YCJIOBUIO). JINHEHHBIN MOMCK 3a/1aHHOTO 3HAYE€HUS! B MACCHUBE.

CopTtupoBka 0JJHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO[ ITy3bIPbKa, METO]]
BbIOOpA, copTHpOBKa BcTaBkamu). COpTHPOBKa clusiHuEM. bpicTpas copTupoBKka MaccuBa (aJIrOpUTM
QuickSort). J/IBonuHbBIi OUCK B OTCOPTUPOBAHHOM MacCHBE.

JlBymepHble MaccuBbl (MaTpulbl). ANropuTtMbl 00paOOTKM JBYMEPHBIX MAacCHUBOB:
3allOJIHEHHE JIBYMEPHOI'O YHCJIOBOIO MacCHBa II0 3aJaHHBIM IIpaBWJIaM, IIOUCK JJIEMEHTa B
JBYyMEPHOM MacCHBE, BBIYMCICHME MAKCUMyMa (MMHHMYMa) U CYMMBbI 3JIEMEHTOB JIByMEPHOIO
MaccuBa, IEPeCTaHOBKA CTPOK U CTOJIOIOB JBYMEPHOIO MacCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TexcroBeii mponieccop. PemakrupoBanue u QopmatupoBanue. IlpoBepka opdorpaduu u
rpamMMatuky. CpencTsa oMcKka U aBTO3aMEHbl B TEKCTOBOM Ipouieccope. Vcnonb30Bannue cTUIIEH.
CTpyKTypHpOBaHHBIE TEKCTOBBIE IOKyMeHTHl. CHockw, ornaBineHue. KoiuiektuBHas pabora c
JNOKyMeHTaMHu. VIHCTpyMEHTBI PELeH3UPOBaHMs B TEKCTOBBIX Impoueccopax. O6yiauHble CEepBUCHL.
HemoBass mepenucka. Pedepar. I[lpaBwia 1TUTHpOBaHUS WCTOYHHUKOB ¥ OQOPMIICHHS
o6ubnuorpadguueckux ccputok. OQopmiieHHE CHHCcKa JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHON
BEpCTKOM TekcTa. TexHuyeckue cpeacrBa BBoAa TekcTa. Crenuanu3upoBaHHbBIE CpPEICTBA
pENaKTUPOBaHUS MAaTEMAaTUYECKUX TEKCTOB.

Anann3 nanHbplx. OCHOBHBIE 33J]aud aHAJIM3a JAHHBIX: IPOTHO3MPOBAHUE, Kiaccudukanus,
KJIacTepU3allusl, aHainu3 oTKJIoHeHUH. [lociieoBaTenbHOCTD pelieHns 3a/1a4 aHajln3a JaHHBIX: cOop
NEPBUYHBIX JIAHHBIX, OYMCTKA W OIEHKAa KauecTBa JAaHHBIX, BHIOOP W/WIM TOCTPOCHHE MOJIEIH,
npeoOpa3oBaHuEe AAHHBIX, BU3YyalM3allMsl JaHHBIX, MHTEpHpeTanus pe3ynbTaTtoB. lIporpammubie
CPEICTBA M HHTEPHET-CEPBUCHI JUIsl OOpaOOTKM M NPEICTaBICHUS JaHHBIX. BoJblINE JaHHBIE.
MammnHoe o6ydenue. HTemeKTyaabHbli aHAIN3 TaHHBIX.

AHau3 JaHHBIX C TIOMOULIbIO JJIEKTPOHHBIX TaOnul. BbluncieHune cymMmbl, CperHero
apudMeTUYeCKoro, HauOOJbIIEro  (HAaWUMEHBINET0) 3HAYEHHUs  JMana3oHa.  BeryuciieHue
KO3 uIMeHTa KOppelsMM JABYX psAIoB AaHHbIX. [locTpoeHue CTONOYaTHIX, JIMHEHYAThIX M
KpyroBbix nuarpamM. [loctpoenue rpaduxos ¢pynkuuii. [logdop nuHMM TpeHIa, pelieHue 3a1ay
IPOrHO3UPOBAHUS.

YucneHHoe peleHre ypaBHEHHUH ¢ momouibio nogadopa napamerpa. OnTUMH3aAIMS KaK TOUCK
HaWJIyYIlllero peleHust B 3aJaHHbIX ycnoBusx. LleneBas ¢yHkuus, orpaHudeHus. JlokaiabHble U
J100aNbHBIE  MUHUMYMBI 1eleBOM (QyHKUMM. PemieHune 3amad oONTHUMM3AIMM C  TOMOIIBIO
AIIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernyeckne 0CHOBBI HH(POPMATHKH

Teopernueckue MOAXOJbl K OIIEHKE KOJMYECTBa HH(POpPMALUHU. 3aKOH aJJTUTHUBHOCTU
uHpopmanuu. Popmyna Xapriu. Madopmanus u BepositHocTs. Popmyia [llenHoHa.

Anroputmbl cxatusi gaHHbIX. Anroput™M RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKAaTHsI JAHHBIX C MOTEPSIMU. Y MEHbLIEHHE TITyOuHbI KOAUpoBaHUs 11BeTa. OCHOBHBIE
uaen anroputMmoB cxarus JPEG, MP3.

CkopocTb niepeiauy JaHHBIX. 3aBUCMOCTb BPEMEHH Iiepeiauk OT HH(OPMALIMOHHOT0 00BbEMa
JAHHBIX M XapaKTePUCTUK KaHaa cBs3H. [[puYrHbI BOBHUKHOBEHUS OMIMOOK MU Tiepeiade JaHHBIX.
Konp1, mo3Bosstromume o0HapyKUBaTh U UCTIPABIIATH OLIMOKH, BOSHUKAIOIIHNE NPY Mepeiaue TaHHbIX.
Paccrosiane Xsammunra. Koguposanue ¢ nosropenuem 6uroB. Koasr XaMMmuHra.



Cuctembl. KoMmoHeHTHI cucTeMbl M uX B3auMojeiictBue. CucreMHblit 3¢ ¢dexT. YnpapieHue
KaKk nH(OpMaIMOHHBIN rporiecc. OOpaTHas CBA3b.

Monenu n mogenuposanue. Llens monenupoBanus. COOTBETCTBUE MOAEIH MOACIUPYEMOMY
00BEKTY WJIH MpoLeccy, Leau MoaenrpoBanusa. Gopmannzanus NpuKIajHbIX 3a/1a4.

[IpencraBienue pe3ynbTaToB MOAEIMPOBAHUS B BUJE, YIOOHOM Il BOCHPUSATHS YEIOBEKOM.
['paduueckoe npeacTaBIeHUE JAHHBIX (CXEMBbI, TaOIHIIbI, TPaduKN).

I'padpl. OcHoBHble mOHATHS. Bunel rpados. Omnucanue rpadoB ¢ MOMOILIBIO MaTPHUI
CMEKHOCTH, BECOBBIX MaTPHII, CIIMCKOB CMEKHOCTH. PelieHne alropuTMUIecKuX 3aa4, CBA3aHHbIX
C aHanu3oM rpadoB (MOCTPOEHHE ONTUMAIBHOIO MYTH MEXIY BeplIMHaMH rpada, onpeaeiacHue
KOJINYECTBA PA3IMUHBIX ITyTeH MEXy BEpIIMHAMU OPUEHTUPOBAHHOTO ALMKIMUYECKOTro rpada).

HepeBws. bunapuoe nepeBo. JlepeBbsi moucka. CrmocoObl o0xoma aepeBa. Ilpencrabiienue
apu(METHUECKUX BBIPAKCHUNA B BHIE JAepeBa. JMCKpeTHbIE UIPBI IBYX HIPOKOB C MOJTHOH
undopmanueii. [loctpoenue nepeBa nepedopa BapuaHTOB, ONMMCAHUE CTPATETUU UTPHI B TAOIMUHON
(dopme. BeIUrphIlHbIe ¥ IPOUTPHILIHBIE TO3ULUH. BBIUTPHIIIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOIO MHTe/UIEKTa. CepBUCHI MAIIMHHOTO NIEPEBOJA M PACIIO3HABAHUS
ycTHOM peun. KoruutuBHbIe cepBUCH. M ieHTHGUKALNS U TOMCK U300paKeHUH, pacliO3HaBaHUE JIULL.
CamooOyuaromuecss  cuctemMbl.  VICKYCCTBEHHBIM  MHTEJUIEKT B KOMIBIOTEPHBIX — HUI'pax.
Vcnonb30BaHue METO/I0B MCKYCCTBEHHOIO MHTEIIEKTa B oOyuaromux cucremax. Vcnosib3zoBaHue
METO/I0B HCKYCCTBEHHOT'O MHTEJJIEKTa B poboToTexHuke. MHTepHeT Bewieil. [lepcriekTuBbl pa3BUTHS
KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

dopmanu3anus NOHATHA ainroputma. MamumHa ThlOpMHra Kak yHUBEPCAJIBbHAs MOJEIb
Bbrunciennil. Tezuc Yépua—Twropunra.

OrneHka CIIO)KHOCTU BbIYMCICHUH. Bpems paboTel M 00BEM HCIIONB3YeMOH MaMsATH, UX
3aBUCHUMOCTB OT pa3Mepa MCXOAHBIX AaHHBIX. OIlEHKa aCHMITOTHYECKOM CIOXKHOCTU aJITOPUTMOB.
ANTOpUTMBI TOJMHOMMAIBHOM clokHOCTH. llepebGopHble anmroputmbl. [lpumepbl pa3nnyHBIX
ITOPUTMOB PELICHUs OAHOM 3aa4l, KOTOPBIE UMEIOT PA3JINYHYIO CJIOKHOCTD.

[Torck mpoOCTHIX YHMCEN B 3aJaHHOM JHMAala3oHEe C IOMOINBI0 AIrOpPUTMa «PELIETO
Opatochena».

MHoropa3psaHble Lenble Yrucia, 3aJaud JIMHHON apudmMeTHky.

CrnoBapu (accolmaTUBHbIE MAaCCUBBI, 0TOOpakeHus ). Xour-radauusl. [loctpoenue andautHo-
YaCTOTHOTO CJIOBaps AJIs 3a/laHHOTO TEKCTA.

Crexu. AHaiM3 NpaBWIBHOCTH CKOOOYHOTO BhIpakeHHs. BblumciieHue apugmeTrnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B MOCTHUKCHOUN opme.

Ouepenu. Mcnonb3oBanne ouepein 711 BpEMEHHOTO XPAHEHUS TAHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHre MHHHMAIBHOTO OCTOBHOTO JiepeBa B3BELICHHOTO
CBSI3HOTO HEOopueHTHpoBaHHOro rpada. KomumdecTBO pasiaMuyHBIX NyTeH MeXAy BepUIMHAMU
OpPUEHTUPOBAHHOTO allUKIINYeckoro rpada. Aiaroputm JlerkcTpsbl.

HepeBbsi. Peanuszanus nepeBa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYp. J[BonuHble (OMHapHBIE)
nepeBbst. [locTpoeHue nepeBa [l 3aJaHHOTO apU(PMETHUYECKOro BbIpaXeHHs. PexypcuBHBIE
anropuTMbI 00X0/1a Aepesa. Mcnonbp3oBaHue cTeka U ouepenu A 00xojia Aepena.

JluHamyueckoe TpOrpaMMHUpPOBaHME KaK METOJ pEUIeHHMs] 3aJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX  pe3yJbTaToOB.  3aJadyd, pelaeMble C  [OMOLIBI0  JUHAMHUYECKOIO
MIPOrPaMMHUPOBAHHUS: BEIUMCICHUE PEKYPCUBHBIX (DYHKIUH, TOACYET KOJIMUYECTBA BAPUAHTOB, 33a4H
ONTUMH3ALHH.

[TonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM TNpOrpaMMHUpoBaHuH. OOBEKTHI W  KJIACCHI.
CgoiictBa u MeToabl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTHUPOBAHHOTO 1oXxoa. MHKancynsanus, HacieqoBaHue, moJIuMoppusM.



Cpenpl  ObIcTpoii pa3paboTku mnporpamm. IlpoexTupoBanue wuHTepdeiica IMMOJIb30BaTENs.
Hcnonb30BaHre TOTOBBIX YIPABISEMbIX 3JIEMEHTOB JJIsl IOCTPOEHUs nHTepdeiica.

00630p s3b1KOB TporpammupoBanus. [loHsTre o mapagurmax MporpaMMUPOBAHHUS.

NudpopmaniuoHHbIe TEXHOJIOTUI

OTanbl KOMIBIOTEPHO-MAaTEMAaTHUECKOTO MOJICIMPOBAHUS: OCTAHOBKA 3ajlau, pa3padoTka
MOJIEJIM, TECTUPOBAHWE MOJEIM, KOMIBIOTEPHBI  HOKCIIEPUMEHT, aHAIU3  PE3yJbTaTOB
MOJIEJIMPOBAHUSI.

Juckperuzanusi HpyU  MaTeMaTUYECKOM MOJEIUPOBAHUU  HEMPEPBHIBHBIX  IPOLIECCOB.
MonenupoBanue IBUXKeHUS. MojienrpoBaHie OMOJI0OrHYeCKUX cucTteM. MaTtemaTHueckue MOJIeNU B
SKOHOMHUKE. BhrunciuTenbHble S9KCIEPUMEHTHI ¢ MOJICIISIMH.

OO6paboTka pe3ynbTaToB IKCIepUMEeHTa. MeTol HauMEeHbIINX KBaapaToB. OlLIeHKa YHCIOBBIX
napaMeTpoB MOJCIUPYEMBIX OOBEKTOB M IMpoIeccoB. BoccraHoBieHHE 3aBUCUMOCTEH MO
pe3yJibTaTaM 3KCIIEpUMEHTA.

BepositHocTHBIE MOsienu. Metoasl MonTe-Kapiio. MmutanmonHoe moaenupoBanue. CUCTEMBI
MacCcOBOT'0 00CTYKUBAHUSI.

TaGmuunble (pensuuOHHBIC) 0a3bl AaHHBIX. TaOiMIa — TPEACTABICHHE CBEICHUW 00
onHOTUMHBIX OOBekTax. [lome, 3ammch. Kmrou TtabGmuupbl. PabGota ¢ rortoBoil 6a30if JaHHBIX.
3amonHenne 0a3bl MaHHBIX. [lowMcK, cOpTHpOBKAa M (MIBTpaLUs JaHHBIX. 3alpOChl HAa BBIOOPKY
JaHHBIX. 3aIpOCkl ¢ TapaMeTpaMu. Beruncisiemble oIS B 3a1pocax.

Mmuororabnuunbsie 0a3bl JaHHBIX. THOBL CBA3eM Mexay TaOnuuaMu. BHemHwil kiou.
[{enocTHOCTH 6a3bl JaHHBIX. 3aIIPOCHI K MHOTOTAOIUYHBIM 0a3aM TaHHBIX.

WutepHer-npusnoxenus. [lonsaTue o cepBepHOl M KIMEHTCKOM 4YacTsax caiita. TexHomorus
«KIIUEHT — cepBep», €€ JocTonHCTBa U HenocTtaTku. OcHOBHI s3bika HTML 1 kackanHbIX Ta0nuil
cruieii (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHUIIE.

Pa3menienue BeO-caiiToB. Yciyra XocTuHTa. 3arpyska (aiyioB Ha CaiT.

BBox M300pakeHU € HMCMONBb30BAaHUEM PA3IMUYHBIX HUPPOBBIX YCTPOMCTB (LUPPOBBIX
¢doToannapaToB U MHUKPOCKOIIOB, BHIEOKAMEp, CKAaHEPOB U JpYrux ycTpoilcTtB). ['paduueckuit
penakrop. Paspewmenue. Kanpuposanue. Mcnpasnenue nepcnextusbl. I'uctorpamma. Koppekuus
ypoBHeH, Koppekuus 1Bera. OOeciBeunBaHME IBETHbIX M300paxkeHuil. Peryms. Pabora ¢
obnactsiMu. OUIBTPHI.

Mmorocnoiiasle nzobpaxenus. TexctoBble ciou. Macka cnos. Kanansl. CoxpaHeHue
BhIIesIeHHON oOnacTu. [ToaroroBka umtrocTpaiuii 1j1s Be0-caToB. AHUMHUPOBAHHBIE H300paXKEHUSI.

Bekropnas rpaduka. Ilpumutusel. M3MmeHeHue Tmopsiaka 3JIEMEHTOB. BbIpaBHUBaHWUE,
pacnpenenenue. ['pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX PHUCYHKOB. Vcmonb3oBaHue
KOHTYpOB. BekTopusanus pacTpoBbIX H300paxeHUH.

[TpyHIMIIBI TOCTPOEHUS M PEAAKTUPOBaHUS TpEXMEpPHbIX Mojeneil. CeToyHble MOJENH.
Marepuansl. MogenupoBaHue UCTOUYHHKOB ocBerieHus. Kamepel. AnautuBHeie TexHonoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIbHON PEaTbHOCTU U JAOMOJHEHHONW PeabHOCTH.

[NDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA TTPOTPAMMBI 110 HNH®OPMATUKE
(YTJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHN
JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE  pe3yabTAaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIuXcs

PYKOBOJACTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3MIIMEH JTMYHOCTH, CHCTEMOUW IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSAM



POCCHIICKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO OIBITa U OIbITAa JEATENFHOCTH B Ipolecce
pealM3allud  CpeACTBAMH Y4eOHOro TMpeIMeTa OCHOBHBIX HAamlpaBlIeHUIl BOCHUTATEIbHOM
JEeSITeIbHOCTH.

B pesynbrate usydyeHus uHGOpPMATUKM Ha YPOBHE CpeaHero ooumero oOpa3oBaHUs Yy
oOyuatomierocst 6yayT chopMHUpPOBaHbI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTATHI:

1) rpaKIaHCKOro BOCIMTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOsS3aHHOCTEH, YyBa)KEHUE 3aKOHA U
NPaBOMOPSIJIKA, COOJIOJCHWE OCHOBONOJAralolUX HOPM  HMH(POPMALMOHHOTO IpaBa U
nH(popMaMoOHHOM 6€30MacHOCTH;

FOTOBHOCTb IPOTUBOCTOSTH HJEOJIOTMM OSKCTPEMH3Ma, HallMOHaiu3Ma, KceHodoOuwu,
JUCKPUMHUHAIIMA TIO COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IATPHOTHYECKOTO BOCIIUTAHMUSI:

[ICHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY HACJIEIUI0, NOCTHXKeHusM Poccun B Hayke,
HCKYCCTBE, TEXHOJIOTHUSX, TIOHUMaHUE 3HaYeHHs] UHPOPMATUKU KaK HAyKH B )KH3HH COBPEMEHHOTO
00I111eCTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STHUECKOT0 MOBEICHUS;

CHOCOOHOCTH OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHsI, OPUEHTHUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCIIE B ceTH VIHTepHeT;

4) 3cTeTHYeCKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOILICHHE K MUPY, BKIIIOUAsl 3CTETHKY HAYYHOT'O U TEXHUYECKOT'O TBOPUECTBA;

CHOCOOHOCTh BOCIIPHHHMMATH Pa3JIMYHbIC BUJABI MCKYCCTBAa, B TOM YHCIE OCHOBAHHOTO Ha
MCIOJIb30BaHUU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uuecKoro BOCIMTAHUS:

c(OPMHPOBAHHOCTh 3JOPOBOTO U OE30IIACHOTr0 00pa3a *KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO, B TOM YHCIJIE 3a CYET COONMIOJEHUs TpeOOBaHUM OE€30MacHOM HSKCIUTyaTalluu
cpencTB MHGOPMAITMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTh K aKTMBHOMW JEATEIHbHOCTH TEXHOJIOTMYECKOW M COIMANbHOM HAINpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITEIIHHO BBIITOJHATH TAKYIO IS TEITLHOCTH;

uHTepec K cdepaMm npodecCHOHATbHONW NeATENbHOCTH, CBS3aHHBIM C HWH(POPMATHKOM,
POrpaMMHUpPOBaHNUEM 1 UH(HOPMAITMOHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTUKEHHUSIX HAYKU
WH(GOPMATUKU W HAyYHO-TEXHHUYECKOTO Mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynyiueit nmpodeccuu U peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHHIO M CAMOOOPa30BaHHIO Ha MMPOTSHKEHUHN BCEH YKHU3HU;

7) 3KOJIOrH4€eCKOr0 BOCIIUTAHUS

OCO3HaHHE TIO00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEeM U MyTel UX pelieHUusi, B TOM
qrclie ¢ Y4€TOM BO3MOKHOCTEH WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH, JTOCTH)KCHHUSM HAayJYHO-TEXHHYECKOTO Iporpecca M OOMIECTBEHHOW NPAaKTHUKH, 32 CYET
MTOHUMAaHHUS POJIH WH()OPMAIIMOHHBIX PECYpPCOB, HH(OPMAITMOHHBIX ITPOIIECCOB W MHPOPMAITHOHHBIX
TEXHOJIOTHI B YCIOBUAX LK (PpoBOI TpaHCHOPMAIIMU MHOTHX cep KU3HHU COBPEMEHHOIO O0IIECTBa;

OCO3HAHHE IIEHHOCTH HAy4YHOW MAesITeNbHOCTHU, TOTOBHOCTh OCYIIECTBIATH HPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.



B nporuiecce nocTrkeHHs TUYHOCTHBIX PE3Y/IbTaTOB OCBOCHHUS NMPOTPaMMBbI 110 HHPOPMATUKE
y  OOYy4YarolIMXCS  COBEPIICHCTBYETCS  AMOIMOHATBHBI  WHTEUICKT,  MPEANOJararomi
c(hOpMUPOBAHHOCTH:

caMOperyJIMpPOBaHHUs, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a
cBOE IIOBCACHUC, CIIOCOOHOCTH aalITUPOBATHCA K SMOLMOHAJIbBHBIM H3MCHCHUAM W IIPOSBJIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMK, BKJIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IICJIU M YCIEXY,
OINTHMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXO/IS 3 CBOUX BO3MOXKHOCTEIA;

OMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh TOHMMATh SMOIMOHAIBHOEC COCTOSHHE JIPYTHX,
YUUTBIBATE €ro IMpu OCYHICCTBJICHHUHU KOMMYHHKAIIUHU, CHOCO6HOCTB K COYYBCTBHIO H
CONEPESIKUBAHUIO;

COUAJIBHBIX HABBIKOB, BKIIFHOHAKOIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOWICHUA C APYTUMU
JIFOIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrate u3ydeHuss MHGOpMATUKM Ha YpPOBHE CpegHEro oodmiero oOpa3oBaHus Yy
oOyuyaromierocss OyayT c(hOpMHUpPOBaHBI METANpEIMETHbIE pEe3yJbTaTbl, OTPAKEHHbIE B
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUSAX, @ MMEHHO — IIO3HABATENIbHbIE YHHMBEpCAJIbHbIE y4deOHBIE
JecTBUS, KOMMYHMKATHBHBIE YHUBEpCAJIbHbIE yueOHble 1eHCTBUSA, PETYISTUBHbIE YHUBEPCAJIbHBIE
yueOHble IeMCTBUS, COBMECTHAS J1€ATEbHOCTb.

IMo3naBaTeIbHbIe YHHBepPCAJIbHbIE YUeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENNbHO (OPMYJIMPOBaTh M aKTyalW3upoBaTh MpobdlIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

YCTaHABIIMBATH CYIMIECTBEHHBIA MPU3HAK WIA OCHOBAHUS IS CPABHCHMS, KIIACCU(PUKAIUN U
00001IeHHS;

OTIPEICIIATH TSN JSATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH MX JOCTHKCHHUS,

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHUSIX

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIOIIUXCS MaTePHAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTUBHI B JEATEIBHOCTb, OIICHUBATH COOTBETCTBHE pE3YJIbTATOB IENSIM,
OIICHUBATh PUCKHU MOCIIEACTBUN IESATENbHOCTH;

KOOPJAMHHUPOBATh U BBIIOJHATH pPa0OTy B YCIOBHSX pPEAThHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBATh KPEATHBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKIE eHCTBHA:

BIQJICTh HAaBBIKAMH Y4EOHO-HCCIEAOBATEIHCKOM W TPOEKTHON EATENbHOCTH, HABBIKAMHU
pasperieHusi MpoOieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS,

OCYIICCTBIIATh Pa3IMIHBIC BHJBI JICATSIBHOCTH 110 IIOJYYCHHIO HOBOTO 3HAHHS, €ro
HWHTEPIIPETAIMH, TPEOOPA30BAHUIO U MPUMCHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSX, B TOM YHUCIIC
IIPH CO3JIaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KITIOUCBBIMHU
MOHSITHSIMA U METOJIaMU;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3a/ladll B 00pa30BaTENbHON ACSITENBHOCTH H
JKU3HEHHBIX CUTYaIlUsX;



BBIABJIATH ITPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIU3UPOBATH 3ada4dy, BhIABUIaTh TUIIOTC3Y
e€ pelIeHus, HaXOAUTh apTyMEHTHI JIJIS JIOKA3aTeIbCTBA CBOMX YTBEPIKIICHHH, 3a1aBaTh MapaMeTphI
U KPUTEPHUU PEIICHUS;

aHAJTM3UPOBATH MOJTYYCHHBIC B XOJIE PEUICHUS 331a4H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, OICHHUBATb HpHOGpCTéHHBIfI OIIBIT,

OCYIIECTBIISITh IICJICHAIPABICHHBI TIOMCK TEPEHOCa CPEJICTB M CHOCOOOB JCHCTBHS B
PO ECCUOHATIBHYIO CPEY;

YMCTb NEPCHOCUTDH 3HAaHUA B IIO3HABATCIBbHYIO )51 MMPAaKTUYICCKYIO O6H3CTI/I
KHU3HEICATESILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTei;

BBIIBUT'aTbh HOBBIC UACH, ITPECAJIAraTb OPpUIrMHAJIBHBIC MTOAXO0AbI U PCIICHHUA, CTABUTDH HpO6JICMBI
¥ 3a/1a4d, JONYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmaueii:

BJIJICTh HABBIKAMHU MOJYYCHUSI MHPOPMALIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEILHO
OCYILECTBIISATh MOUCK, aHAJIN3, CACTEMATH3AIMIO U HHTSPIPETAIIMIO HHPOPMAIIUU PA3InIHBIX BUIOB
U GOpM IIpeICTaBICHMSI,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMarax ¢ y4€TOM Ha3HA4CHUs WH(POPMALMU WU LIEICBON
ayJIMTOPUH, BBIOMPAs ONTUMAJIbHYIO (JOPMY IIPEICTABICHUS U BU3yaJu3alluu;

OILICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTh WH(pOpMAIUU, €€ COOTBETCTBUEC IPABOBHIM U
MOPaIbHO-ITHYECKHUM HOPMaM;

UCIIOJIB30BaTh CPEICTBA WH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 337a4 C COOJIOJCHUEM TpeOOBaHUMI
APrOHOMUKH, TEXHUKHU 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHus, IPAaBOBBIX U ATUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

BJIAJICTh HAaBBIKAMHM  pacliO3HABaHWsI W  3aIIUTBl  WHPOpPMANuH, WHOOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIIbHBIC yqeﬁm,le JeHCcTBUA

1) oOenmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(hepax jKU3HU;

pacrio3HaBaTh HeBepOAIbHBIE CPEACTBA OOIIEHHS, TOHUMATh 3HAYEHNE COIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKA KOHPIMKTHBIX CUTYallui M CMSTYaTh KOH(JIUKTEI,

BJIAJICTh PA3IMYHBIMHU CIToco0amMy OOIMICHUS M B3aMMOJCHCTBHS, apTyMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMATYATh KOH(IUKTHBIEC CUTYaIlNH;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOM U MHIUBUAYaJIbHON pabOTHI;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOLIMX HMHTEPECOB M
BO3MOXKHOCTEH KaXK0T0 YiIeHa KOJUIEKTHUBA;

NPUHUMATD €] COBMECTHOH JEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHS
0 MX JIOCTIOKEHHIO: COCTABIIATH IJIaH NEHCTBHIA, PACTIPEIENIATH POJIH C YYETOM MHEHUH YYaCTHHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboTHI;

OLIEHMBATh Ka4e€CTBO CBOET0 BKJIAJa M KaXKJOT0 YJaCTHUKA KOMaH/bl B OO pe3ysibTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE TNPOEKTHI, OICHUBATH HJAEU C TO3WIUH HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYHWICCTBJIATDH IMO3UTUBHOC CTPATCTUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUAX, ITPOABJIATH
TBOPYECTBO U B006pa)KeHI/IC, OBITh WHUIIMAaTHBHBIM.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJbHBIC yqeﬁnble JelcTBUS

1) camoopranu3amusi:

CaMOCTOSITENIbHO OCYILIECTBIIATh IO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUThH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4ul B 00Pa30BaTEIbHON AEATEILHOCTH U JKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEUICHUs MPOOJIEMBI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U IIPENIIOUTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYallHUsM;

pacuMpsATh paMK1 y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW SPYIUIUH B Pa3sHBIX 00JACTAX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTHBBI B JAEATEIbHOCTH, OIICHHBAThH
COOTBETCTBUE PE3YJIbTATOB IEJISIM;

BJIa/IETh HABBIKAMU MO3HABATENBHON pPeQUIEKCHH KaK OCO3HAHMs COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, NCIIOIB30BATh MPUEMBI pe(IeKCHH IS
OLICHKH CHUTYAIllH, BHIOOpPA BEPHOTO PEIICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS 110 UX CHUYKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MIPU aHATIU3€ PE3yJIbTaTOB AEATEIbHOCTH.

3) npuHATHS cefsi M APYrUX:

NpUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX MPU aHAJIN3€ Pe3yJIbTaToOB EATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4YeJ0BeKa.

INMPEIMETHBIE PE3YJbTATHBI

B mnpouecce wusydenus Kkypca uHpopMmaTuku yriyonéHHoro ypoBHS 6 10 knacce
00yJaromuMucs OyayT JOCTHTHYTHI CIICAYIONINE MTPEIMETHBIC PE3YIIbTaTHI:

BJIaJICHUE MIPECTABICHUAMHU O POJIM HH(GOPMAIIUU U CBSI3aHHBIX C HEW MPOIIECCOB B MPUPO/IE,
TEXHUKE U OOIIECTBE, MOHATUAMHU «WH(pOpMALUA», «UHPOPMALMOHHBIA TPOLECC», «CHCTEMa,
«KOMIIOHEHTBl CHUCTEMBD», «CHCTEeMHBIH 3(p(deKT», «MHPOPMALMOHHAS CHUCTEMay», «CUCTEMa
YIIPaBIICHUS;

BJIaJICHHE METOJaMHU MTOUCKA HHPOpPMALIUU B ceTu VIHTepHET, yMEHUe KPUTUYECKH OIICHUBATh
UH(POPMAIHIO, TIOYUYeHHYIO U3 ceT VHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJIbIINE JaHHbIC, IPUBOANUTH IPUMEPHI UCTOYHUKOB HX MOJTyYSHUS
¥ HampaBJICHUS HCIIOJIb30BAaHMS, YMEHHE KIACCU(PHUIIMPOBATH OCHOBHBIC 3a/1a4M aHAJIHM3a JaHHBIX
(MporHO3MpOBaHWe, KJIACCH(HKAIMS, KIACTepH3alysi, aHadu3 OTKIOHEHWH), MOHWMATh
HIOCJICIOBATEIBHOCTD PEIICHHS 3a/1a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA
Ka4yecTBa JaHHBIX, BBIOOp W/WIIM MOCTPOEHHE MOETH, MpeoOpa3oBaHHE NAHHBIX, BH3YyalIHW3alUs
JAHHBIX, MHTEPIIPETAIHs PE3yIbTaTOB;



NOHMMAaHUE OCHOBHBIX TPHUHLMIIOB YCTPOWCTBA M (PYHKIMOHHPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX U MOOMJIBHBIX KOMIIbIOTEPOB, TEHACHIIUN Pa3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHUE HaBblKaMH pabOThl C OMNEpPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUIaMHU
IIPOrpaMMHOTr0 oOecrieueH s JUIsl pellieHHsl yueOHBIX 3aa4 110 BBIOpaHHOM clieluaan3alum;

HaJIN4MeE MPEJICTABICHUH O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM MHpE, 0 0a30BBIX
NPUHIUIAX OPraHu3alui U (YHKIMOHHUPOBAHUS KOMIBIOTEPHBIX ceTed, 00 OOLIMX MpHHIKIAX
pa3paboTKu ¥ (PYHKIIMOHUPOBAHUS WHTEPHET-TIPUIIOKCHUA;

IIOHUMaHHe yrpo3 MH(OpMAIMOHHONH 0€30IacHOCTH, MCIIOJIb30BaHME METONOB U CPEACTB
IPOTUBOAECHUCTBUS ITUM YIpo3aMm, COOJII0JeHHE Mep Oe30I1aCHOCTH, IPEA0TBPAILAIOLINX HE3AKOHHOE
pacrpoCTpaHEHUE MEPCOHANBHBIX JaHHBIX, COOJIIOJEHHE TPeOOBaHMH TEXHHKH O€30MacCHOCTH U
TUTUMEHbl NpU paboTe C KOMIBIOTEpaMH M APYrMMH KOMIIOHEHTaMH LM(POBOro OKPYXKEHHS,
MOHMMAaHHE MPABOBBIX OCHOB MCIIOJIb30BAaHUS KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U PaOOTHI B
cetu MHTEpHET;

[IOHUMaHHE OCHOBHBIX MPUHIIMIIOB AUCKPETU3ALUHU PA3IUYHbBIX BUJOB HH(OPMALIMH, YMEHUE
orpenenaTh HH(POPMALIMOHHBIN 00bEM TEKCTOBBIX, TPapUUECKUX U 3BYKOBBIX JAHHBIX IIPU 33JaHHbBIX
napameTrpax JUCKPETH3allMM, YMEHHE OIpPEIeNATh CPEJHIOI CKOPOCTh Iepelaud JaHHBIX,
OLIEHUBATh U3MEHEHHE BPEMEHH Mepeaud PpU U3MEHEHUH MH()OpMaMOHHOro 00bEMa IaHHBIX U
XapaKTEPUCTHK KaHajla CBS3H;

YMEHHE UCTIOI30BATh MPH PEUICHUH 33,124 CBOMCTBA TTO3MIIMOHHOM 3aIIMICH YUCEII, AITOPUTMA
IOCTPOCHMS 3alMCH YHMCIIAa B IO3MLMOHHOM CHCTEME CYMCIECHUS C 33JaHHBIM OCHOBAaHUEM U
HOCTPOCHMS YUCIIA IO CTPOKE, COAEPIKaIllel 3aluCh ITOr0 YHMcia B HO3UIUOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAaHUEM, YMEHME BBINOJHATH apU(PMETHUYECKHUE ONepalud B IO3ULUOHHBIX
cucTeMax CUMCIICHHUS;

YMEHHUE BBIMOIHATH MPEOOPA30BaHUS JOTHUECKUX BBIPAKEHUH, UCIOIB3YS 3aKOHBI anreOpsl
JOTHKH, YMEHHE CTPOUTHh JIOTHYECKOE BBIPAKECHHWE B JU3BIOHKTUBHOW W KOHBIOHKTUBHOU
HOpPMaJIbHBIX (hopMax MO 3aJaHHON TaOJMIEe HCTUHHOCTH, HCCIEl0BaTh 007acTh HMCTUHHOCTU
BBICKa3bIBaHUSI, COAEPIKALIIETO IEPEMEHHbBIE, PELIaTh HECI0XKHbIE JIOTHYECKHUE YPAaBHEHHSI M CUCTEMBI
YpaBHEHU;

NOHUMaHHe 0a30BbIX AITOPUTMOB OOPAaOOTKM YMCIOBOW M TEKCTOBOW MH(pOpManuu (3amuch
qrcel B TO3WIIMOHHON CHUCTEME CUMCIICHUS, HAXOXIEHHE BCEX IPOCTHIX YHCENl B 3aJaHHOM
JrarasoHe, 00paboTKa MHOTOPA3PSIHBIX IIETBIX YWCEl, aHAJM3 CHUMBOJBHBIX CTPOK M JAPYIHX),
QITOPUTMOB MOMCKA U COPTHUPOBKH, YMEHHE OIPENEIIATh CIOKHOCTh U3Y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHUPOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA, EPEOOPHBIE aITOPUTMBI,
JIBOMYHBIN TOMCK) M MPUBOAMTH HPUMEpPHl HECKOJBKHUX aJITOPUTMOB PA3HOM CIOXKHOCTU IS
pelIeHus OTHOM 3aj1au;

BJIaJICHUEC YHHBEPCAJIBHBIM SI3BIKOM IMPOrpaMMHUpOBaHUs BeicOKoro yposHs (Python, Java,
C++, C#), mpencrapienusiMd O 0a30BBIX THIIAX JaHHBIX M CTPYKTYpax JaHHbBIX, YMCHHE
UCMOJIb30BaTh  OCHOBHBIE  YINPABISAIOLIME KOHCTPYKLMH, YMEHHE OCYLIECTBISATH aHAIU3
NPEeI0KEHHON TPOrpaMMBbI: OTIPENIENATh Pe3yabTaThl padOThI IPOrPaMMBI ITPH 331aHHBIX HCXOTHBIX
JTAHHBIX, ONPEIEIIATH, IPH KAKUX HCXOJHBIX TAHHBIX BO3ZMOKHO ITOJIy4Ye€HHE YKa3aHHBIX PE3Y/IbTaTOB,
BBISABIISATh JIAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKe B paboTe mporpammsl, (GOopMyIHpOBaTh
NPEUIOKEHUS 110 YITYUIICHUIO TIPOTPAMMHOTO KOJIa;

YMEHHE CO37aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBHIE JOKYMEHTHI W JIEMOHCTPAIMOHHBIC
MaTepHalbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOrPaMMHBIX CPEACTB M 0OJauHBIX
CEpPBHUCOB;

YMEHHUE HCIIOJIb30BaTh 3JICKTPOHHbIC TAOMUIIBI JUIsl aHAIM3a, NMPEACTABICHUS U 00pabOTKU
JAHHBIX (BKJIIOYas BBIYMUCIEHUE CYMMBI, CpEIHEro apupMETHYECKOro, HauOOJbIIEr0 U



HaMMEHBIIETO 3HAYCHUH, pelleHUe YpaBHEHHUil, BHIOOP ONTHMAIBHOTO PEIICHHs, MOJ00p JTUHHU
TPEHJa, PELICHNE 3a1a4 IPOTHO3UPOBAHUS).

B mpomecce wu3yuenus kypca wuHpopmatuku yrioyonéHHoro ypoBHa 6 11 knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEIMETHBIE PE3YIIbTaThI:

YMEHHME CTPOUTb HEPABHOMEPHBIE KObI, JOMYCKAIOLIUE OJHO3HAYHOE JEKOJAWPOBAHME
cooOmenuii (mpeduKCcHBIE KOIBI), HCIOIH30BaTh MPOCTEHINNME KOIbI, KOTOPBIC IO3BOJISIOT
OoOHapy>KUBaTh M HCIPABIATH OMIMOKM IMPH Iepeade AaHHBIX, CTPOUTH KOJ, 00ECIeUHBAOLIHA
HalMEHBUIYI0 BO3MOXHYIO CPEAHIOI JUIMHY COOOLIEHMsI NPH H3BECTHOW 4YacTOTE€ CHMBOJIOB,
HOSCHATH IPUHLUIIBI PA0OTHI IPOCTHIX AITOPUTMOB CKaTHsl JAHHBIX;

YMEHHE pelmaTh aIrOPUTMUYECKHE 3a/Ja4d, CBs3aHHBIE C aHaIuM3oM rpadoB (3amauu
MOCTPOCHHS ONTUMAIBHOTO IYTH MEXIY BEpIIMHAMU Tpada, OnpeaeeHUs KOIUYeCTBA PA3INnIHbIX
nyTeil MeXJy BepIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOro rpada), yMeHHe HCIOIb30BaTh
JIepeBbsl IPY aHAJIM3€ M MOCTPOCHUU KOJIOB M Ul MPEACTABICHUS apH(PMETUUECKUX BBIPAKEHHIH,
IIPY pEeLLICHUH 3a/1a4 [I0MCKa U COPTUPOBKH, YMEHUE CTPOUTH AEPEBO UTPHI 10 33JaHHOMY aJITOPUTMY,
pa3pabaTbIBaTh U OOOCHOBBIBATh BHIMTPBIIIHYIO CTPATEIHIO UIPHI;

yYMEHME pa3padaTbiBaTh M PEaM30BbIBATh B BHJIE MpPOrpamMMm 0a3oBble aJlFOPUTMbI, YMEHHE
MCIIOJIb30BaTh B MIPOrpaMMax JAHHBIE PA3JIMYHBIX THUIIOB C YYETOM OTrpaHMUYEHUM Ha JMaIa3oH UX
BO3MOXXHBIX 3HAU€HUM, NPUMEHATh MPHU PELICHUU 3a/ad CTPYKTYpbl JaHHBIX (CIIMCKH, CIOBapH,
CTEKH, OUepeid, JEPEBbs), UCIOJIb30BaTh 0A30BbIE ONEPALIMU CO CTPYKTYpaMH JaHHbIX, IPUMEHATh
CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbI JJii 00paOOTKH YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX
CTPOK, MHCIOJb30BaTh IpU pa3paboOTKe MporpaMM OUOIMOTEKM MOANPOrpamMM, 3HATh
(yHKIIMOHAJIbHBIE BO3MOKHOCTH HWHCTPYMEHTAJIBHBIX CpPEICTB CpeAbl pPa3pabOTKH, YMEHHE
MCII0JIb30BaTh CPE/ICTBA OTIIAIKU IPOTPaMM B CpeJie IPOrpaMMUPOBAaHMsI, YMEHUE JOKYMEHTUPOBATh
IPOrpaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHME OCHOBHBIMHU CBEJIEHUSIMM O 0a3ax JaHHBIX, UX CTPYKTYpE, CpPEICTBAaX CO3JaHHs U
paboThl C HUMH, YMEHHE HUCIOJIb30BaTh TaOJIM4HbIE (peNsLUOHHbIE) 0a3bl JAHHBIX (COCTaBIISATH
3anpocel B 0a3ax JaHHBIX, BBIIOJHATh COPTUPOBKY M MOMCK 3amuceil B 0a3e JaHHBIX, HAIOJIHATh
pa3paboTaHHyr0 0a3y IaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHME HCII0JIb30BATh KOMITBIOTEPHO-MaTEMaTHUECKUEe MOJEIN JJs aHalu3a OOBEKTOB U
poueccoB: (HOpPMyIUpPOBaTh 1I€JIb MOACIUPOBAHUS, BBIIIOJHATh aHAJIU3 PE3YyJIbTAaTOB, MOIYYECHHBIX
B X0/1€ MOJICIIUPOBAHMSI, OLIECHUBATh COOTBETCTBUE MOJIEIN MOJIETUPYEMOMY OOBEKTY I MTPOLIECCY,
IPEJICTaBIISTh PE3YJIbTaThl MOACTMPOBAHUS B HATJIITHOM BH/JIE;

YMEHUE OpraHU30BbIBaTh JUYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C HCHOJIb30BAHUEM
Pa3IMYHBIX CPEJCTB IM(POBBIX TEXHOJIOTUH, MOHMMAaHUE BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB
rOCy/IapCTBEHHBIX YCIYT, HIU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX HPHUHILHUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYEHHUS MPUMEHEHUS
TEXHOJIOTHI HCKYCCTBEHHOT'O MHTEIIJIEKTAa B Pa3IMUHbIX 00J1acTsIX, HaJHUUKeE MPEACTaBIEHUN 0 Kpyre
pelaeMbIX 3ajlad MalIMHHOro oOydeHus (pacmo3HaBaHUS, KiacCU(UKALMU W MPOTHO3WPOBAHNSA)
HaJIMYMe Tpe/CTaBIeHU 00 HCIONb30BaHUM HMH()OPMAIIMOHHBIX TEXHOJIOTHH B pPazIMYHBIX
npodeccuoHaIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3/iejioB U TeM duekTpoHHbIe (LN (pPOBbLIE)
Ne ni/m IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI
7 Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
K -
11 OMHI:IOTep YHHBCPCATIbHOC 6 https://kpolyakov.spb.ru/school/probook/slides.htm
yCTpOCTBO 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecnieuenue
1.3 KommbrorepHsie cetn 5 https://kpolyakov.spb.ru/school/probook/slides.htm
14 WNndpopmanmonnas 6e30MacHOCTb 7 2 https://kpolyakov.spb.ru/school/probook/slides.htm
Utoro no pazneny 24
Paznen 2. TeopeTnyeckue 0CHOBBI HH(OPMATUKH
IT
2.1 PEACTABICHHE HH(pOpMALILH B 19 2 https://kpolyakov.spb.ru/school/probook/slides.htm
KOMITBIOTEPE
2.2 OcCHOBBI anreOpsl JIOTUKU 14 1 https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 Kommnrerorepnas apudmernka 7 1 https://kpolyakov.spb.ru/school/probook/slides.htm
Uroro mo pazneny 40
~ Pazpen 3. Asroputmsl H nporpaMmMupoBanue
3.1 BBenenue B nporpaMmupoBaHue 16 0.5 https://kpolyakov.spb.ru/school/probook/slides.htm
3.2 BcnomorarenbHble alropuTMBl 8 2
3.3 YucneHHbIE METOIBI 5 3 https://kpolyakov.spb.ru/school/probook/slides.htm
A Opad
3.4 JTOPHINEL GDPabOTRH CHMBOIBHBX 5 1 https://kpolyakov.spb.ru/school/probook/slides.htm

JaHHBIX

3.5 AnropuTMbI 00pabOTKH MacCHBOB 10 3.5
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Hroro no pasneny

Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEeKCTOBBIX JTOKYMEHTOB

4.2 AHann3 TaHHBIX
Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

44

2.5
3
14
14
136 21.5
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11 KIIACC

No HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMMbl

Pa3nen 1. Teopernueckue oCHOBBI HHPOPMATUKH

WNndopmanus n nahopmaionHse
HPOLIECCHI

11

1.2 MopenupoBanue
Hroro no pazneny

Pazgen 2. AnropurMsl 1 NIporpaMMHUpOBaHHe
2.1 DEeMEHTBI TEOPUH AJITOPUTMOB
2.2 AJNTOPUTMBI U CTPYKTYPBI TaHHBIX

53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
' POrPaMMHUPOBAHUS

Hroro no pazneny

Paznen 3. UndopManmoHHbIe TEXHOJIOTHH

KOMHBIOTepHO'MaTCMaTI/ILIeCKOG

3.1
MOJICITUPOBAHHE
3.2 . ba3bl naHHBIX
3.3 Be6-caiiTbl
34 ' KomnelorepHas rpaduka
3.5 3D-monenupoBanue

Hroro no pazneny

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

10

18

28

16

50

10
14

48
20

136

IpakTuyeckue
padoThI

2.5

10

4.5

36.5

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PECypPChl
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
TpeboBaHus TEXHUKH OE30MACHOCTH U TUTHEHBI IPU
1 paboTe ¢ KOMIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMH
U(PPOBOrO OKPYKEHHSI
5 [TpuHIMIBI paOOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX
cucreM
3 OOMeH 1aHHBIMU C TOMOIIIBI0 IHH. KoHTposiepsl
BHEIIIHUX yCTPOMCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHUE IIPOIPAMMBI IIPOLIECCOPOM
OneparnBHas, NOCTOSHHAS U I0JITOBPEMEHHAs NIaMSTh.
5 KoHTposeps! BHEIIHUX YCTpOUCTB. IIpsimoit tocTym k
namsTH
6 CoBpeMeEHHbBIE KOMIIBIOTEPHBIE TEXHOJIOTUN
7 [TporpaMmmMHOe obecrieueHuE KOMITbIOTEPOB,
KOMITbIOTEPHBIX CUCTEM M MOOUJIBHBIX YCTPOICTB
8 CuctemHoe nporpaMMHoe obecrieuenre. OnepanuoHHbIe
CHUCTEMBI
9 Yrunutel. [paiiepsl ycrporicts. [lapamiensHoe
IIpOrpaMMHUpPOBaHUE
10 WHcTanmsamus 1 IeNHCTAIUILUS IPOrPpaMMHOTO

obecreueHus

KoaunuecTBO 4acoB

Bcero

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://kpolyakov.spb.ru/school/probook.htm
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11

12

13
14
15

16
17

18

19
20

21

22
23
24

25

®arinossle cucTeMsl. [IpyHIUIIBI pasmenieHus u
UMEHOBaHMs (paiiIoB B 10OJTOBPEMEHHON NaMSITH.
[1abnoHBI U1 ONIMCaHUA TPYI (aitoB

3akoHoparenscTBO Poccuiickoit denepannn B o0nactu
POTrPaMMHOTO 00ECIICUEHHSI U TAHHBIX

HpI/IHHI/IHBI IIOCTPOCHHUA U allllapaTHBIC KOMIIOHCHTEI
KOMITBIOTCPHBIX cereil. CeTeBbIc IMPOTOKOJIbI

Certb UnTEpHET

Pasnenenne IP-cetn Ha moACETH ¢ IOMOILBIO MAacOK
nojcerei

CerteBoe AJIMUHUCTPUPOBAHUC

Buasl nestensHoctu B cetn MaTepHeT. CepBUCHI
HNHurtepHeTa. ['ocy1apCcTBEHHbIE AIEKTPOHHbBIE CEPBUCHI U
yCIIyTH

Nupopmannonnas 6e30macHOCTb

BpenonocHble mporpaMmmHoe 00ecriedeHre U METO b
00pbOBI C HUM

[IpakTuueckas pabora o Teme "AHTUBUPYCHBIE
IPOrpaMMsI"

Opranu3anus TH4HOro apxuBa nHopmaimu. PesepBHoe
konupoBaHue. [laponbHas 3amuTa apxuBa

[Mudposanue naHHBIX
Anroputm mmmdposanus RSA. Creranorpadus
[IpakTuueckas padora no teme "llndposanne nanHbIX"

Wndopmanus, nanusie 1 3Hanus. MadopmamoHHbie
MIPOLIECCHI B IPUPOJIE, TEXHUKE U OOIIeCTBE

https://kpolyakov.spb.ru/school/probook.htm
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26

27

28

29

30
31

32

33

34

35

36
37
38
39

40

HenpepbiBHBIC 1 TUCKPETHBIC BETUYUHBI U CUTHAJIBI.
HeobxoaumocTs muckpern3anuu nHpopmanuy,
npeIHa3HAuYCHHOM JUIsl XpaHeHUs, Tiepeiadn 1 00paboTKU
B IIU(PPOBBIX CUCTEMAX

JIBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHbIE Kozbl. /lekoaupoBaHue cCOOOLIEHNUH,
3aIIMCaHHBIX C IIOMOILIBI HEPABHOMEPHBIX KOJOB

VYcenosue @ano. [locTpoeHne 0HO3HAYHO JEKOIUPYEMBIX
KOJI0B € IoMol1bto faepesa. ['pad An. A. Mapkosa

Enunuis! u3smMepeHus KonuyecTBa HHPOpMaLUu.
AngaBUTHBIN TOAX0]I K OLIEHKE KOJIMYeCTBa HH(OpMaluu

CucreMbl CUACIICHUS
[lepeBon Ynce U3 OJTHOW CUCTEMBI CUHUCIICHUS B APYTYIO

,Z[BOI/I‘-IH&?[, BOCBMCpHYHAA U MICCTHAAUATCpUIHAA
CUCTCMBbI CUUCIICHUS, CBA3b MCIKAY HUMU

I[BOI/ILIHaSI, BOCBMCpHYHAA U ICCTHAALATCPUYIHAA
CUCTCMBbI CUUCIICHUS, CBA3b MCIKAY HUMU

I[BOI/ILIHaH, BOCBMCpHUYHAA U MICCTHAALATCpUIHAA
CUCTEMBbI CUUCIICHUS, CBA3b MCIKAY HUMU

ApI/Iq)MeTI/I‘leCKI/IC onepanru B TO3UIUOHHBIX CUCTEMAX
CUHUCJICHUA

TpouuHas ypaBHOBEIIEHHAs! CUCTEMA CUHCIICHUS
HBOI/I‘IHO'}ICCS[TI/I‘-IH&?I CHUCTEMAa CUHCIICHUA
KoaupoBanue TekcToB

PactpoBoe koaupoBaHue n300paskeHUI

[TpakTuyeckas padora no Teme "Jluckperusanus
rpaduueckoit uapopman"

[ = I S SN
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41

42

43
44
45

46

47

48
49

50

51

52

53

54
55

I[BeToBbIe MOnenu. BekTopHoe koguposanue. Gopmarsl
daiinoB. Tpéxmepnas rpaduka. OpakranpHas rpaduka

KonupoBanue 3Byka. Ouenka nHPOPMAMOHHOTO 00bEMa
3BYKOBBIX JIAHHBIX MIPH 331aHHBIX YaCTOTE AUCKPETU3ALIUH

H PaspAIHOCTU KOAUPOBAHUA

[IpakTuueckas padota nmo Teme "JluCKpeTH3amus 3ByKOBOH

uHpopmanuu"
OcHOBBI anreOpsl JIOTUKU
Jlornueckue onepanuu. TaObIUIBI HCTUHHOCTH

Jlornueckue BoIpakeHus. JIormueckue TOKIACCTBA.
JloKa3aTebCTBO JOTHYSCKUX TOXKICCTB C IIOMOIIBIO
TaOJIUI] UICTUHHOCTH

[TpakTuueckas pabota no Teme «I[loctpoenue u ananums
Ta0IUI] HCTUHHOCTU B TAOJUYHOM IPOIIECCOPEN»

Jlornueckue orneparuu 1 orepanuy Hajl MHOKECTBaMHU
Jlornueckue onepanuu M ornepanuu HajJ MHOKECTBAMH
3aKoHBI anTeOphl JIOTUKU. DKBUBAJICHTHHIE
npeoOpa3oBaHus JOTHUYECKUX BhIPAKESHUIA
Jlornueckue ypaBHEHHUsI U CUCTEMbI YPABHEHUHN
Jlornueckue GpyHKINUU. 3aBUCUMOCTh KOJIMYECTBA

BO3MOYHBIX JIOTHUECKUX (PYHKLIUH OT KOJIMYECTBA
aprymeHToB. [lomHble cucTeMbl JIOTHuecKuX QyHKIUI

Kanonuueckre Gpopmbl JJIOTHUECKUX BBIPAKCHUN.
CoBepllieHHbIE TU3BIOHKTUBHBIE M KOHBIOHKTUBHBIC
HOpMAaJTbHBIE (POPMBI, ATOPUTMBI UX TTOCTPOCHUS TIO
TabIUIE HICTUHHOCTH

Jlormueckue 2JIEMEHTEI B COCTaBe KOMITIBIOTEPA

Tpurrep. Cymmarop. MHOropaspsaHslii CyMMaTop

https://kpolyakov.spb.ru/school/probook.htm
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56

57

58

59

60

61

62

63

64

65

66

67

68
69

[TocTpoeHue cxem Ha JIOTHUYECKUX JIEMEHTax. 3aruch
JIOTUYECKOTO BBIPAYKEHUS 110 JOTMYECKON cXeMe

MI/IKpOCXGMBI 1 TCXHOJIOTHA UX ITPOU3BOJACTBA

[IpencraBneHue MENbIX YUCEI B TAMATH KOMIIBIOTEPA.
OrpaHnr4eHHOCTh JUara3oHa YUCe Py OrpaHuYCHUN
KoJm4ecTBa pa3psiaoB. [lepenonnenue pa3psiHON CETKU
Be33nakoBble ¥ 3HAKOBLIE JaHHBIE. 3HAKOBEIN OUT.
JIBOMYHBINA TOTIOJHUTEIBHBIN KO OTPUIIATCIIBHBIX YHCEIT

[ToOuToBBIE NOTHUECKUE onepanuu. Jloruueckuii,
apu(PMETUYECKHI M [IMKINYCCKUN CIABUTH
[[ndpoBanme ¢ MOMOIIBIO TOOMTOBON ONEPAITH
«uckimouaromee NJIN»

[IpencrapieHue u XxpaHeHHUE B TaMSITH KOMIIbIOTEpA
BCIIIECCTBEHHBIX YHCEIT

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU YUCIAMH,
HAKOIUICHHE OIMOOK MPH BBIYUCICHUSIX
[TpakTiueckas pabota mo Teme «V3ydeHue mopazpsaHOTO
MAIIMHHOTO MPEICTAaBICHUS LEJIbIX U BEIECTBEHHbBIX
YHCEID

AHanu3 alropuTMOB

DTanbl pemeHus 3a71a4 Ha KOMITbIOTEpeE.
NHCTpyMeHTaNbHBIE CPEACTBA: TPAHCISTOP, OTIAATUHUK,
PO HITUPOBIITUK

Cpena nporpammupoBanusa. Komnunamus u
MHTEpIpeTanus nporpamm. BupryanbHble MallluHbI.
HuTerpupoBanHas cpeqa pa3padoTku

Mertobl OTJIaIKU TPOTPaMM

Tuner NEPCMCHHBIX B A3BIKC IIPOrpaMMHUPOBAHUS

https://kpolyakov.spb.ru/school/probook.htm
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70
71
72
73
74

75

76

77

78
79
80
81

82

83
84

85

86

O0paboTka 1ebIX Ynce

O06paboTKa BEIIeCTBEHHBIX YUCEI

Ciy4daifHble U MICEBIOCTYYalHbIE Ynca
BetBnenus. CiaoxHbIe yCIOBUSA

[{ukisl ¢ ycaoBreM

[{uxiisl 10 IepeMeHHOM. B3aumo3aMeHsaeMOoCTh
pa3IMYHbIX BUJOB IIUKIIOB

O0paboTka HaTypaIbHBIX YHUCEN C UCMOJIB30BAHUEM
[IUKJIOB

Haxoxnaenue Bcex IMMPOCTBIX YHUCCII B 3aJIAaHHOM AMUAITa30HEC
HpaKTI/I‘{CCKaﬂ pa60Ta no teMe «PemieHue 3aga4 METOA0M

nepedopa

WMHBapuaHT nukiIa

JlokyMeHTHpOBaHHE MTPOrpamMM

OO0paboTka TaHHBIX, XpaHALIUXCS B (aitnax
Pa3z0uenue 3a1aun Ha MoA3a/1a41

Hcnonp3oBanue cTraHIapTHOM OUOIMOTEKH S3bIKA
nporpamMmmupoBanus. [loakmouenne 6uGIMOTEK
MOANPOrPaMM CTOPOHHMX ITPOU3BOIUTEIIEH

[ToanporpamMMmel (ipoueypsl U (PyHKIUH)
[TonmporpaMmsl (rpoueaypsl U G yHKITUHN)
[IpakTuueckas padota mo Teme "Pa3paboTka
noanporpamMm”

Pekypcus. PekypcruBHble 00BeKTHI ((hpaKTabl).
Pexypcusnble nponeayps! 1 pyHkuuu. Mcnonb3oBanue
CTEKa JJIs1 OpraHU3alM PEKYPCUBHBIX BHI30BOB

N

N e N
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[Tpaktuyeckas padora no Teme "PekypcuBHbIe
MOJIPOTPpaMMbI"

MoaynpHBIN IPUHIUI IIOCTPOCHUS IIPOrPAMM
YucneHHsle METOBI

[IpakTuyeckas pabora o remMe «UucCIeHHOE peleHne
ypaBHEHUI

Hcnonp30BaHne AUCKPETU3ALUN B BEIYACIUTEIbHBIX
3azaqyax

[Ipaktudeckas padora no teme «IIpubmmkénnoe
BBIYHMCIICHHUE JUIMH KPUBBIX U Iouiaaeil puryp»
[Tpaktuyeckas padora o Teme «Ilorck MakcuMyma
(MuHUMYMa) QYHKITAN

O06paboTka CHMBOJIBHBIX JAHHBIX. AITOPUTMBI 00PaOOTKH

CUMBOJIBHBIX CTPOK: MOICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa3OueHue
CTPOKH Ha CJIOBa MO NPOOEIbHBIM CUMBOJIaAM
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TIOUCK
HOJCTPOKH BHYTPH JJaHHOHM CTPOKH; 3aMeHa HaliIeHHOH
HOJCTPOKH Ha JIPYTYIO CTPOKY

[TpakTrueckas pabota no teme "O6paboTKa CTPOK ¢
UCIOJIb30BaHUEM (PYHKIMH cTaHIAapTHOW OMOIMOTEKH
A3bIKa IPOrpaMMupOBaHus"

['eneparuist cnoB B 331aHHOM alihaBUTE

MaccuBbl 1 ocie10BaTeNbHOCTH Yncen. [IpakTuueckas
pabora 1o Teme "3anosHeHHe MaccuBa'

O06001EHHBIE XapaKTEePUCTUKN MACCHBA

0.5
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115

JIMHENHBIN NOUCK 33JaHHOTO 3HAYECHUS B MAaCCUBE.
[TpakTuueckas padota nmo Teme "JIMHEHHBIN MOKUCK
3a/IaHHOTO 3HAYEeHUS B MaccuBe"

[Tpaktuyeckas padora no teme "[lornck MUHUMAIBEHOTO
(MakCHMaJIBHOT'0) 3JIEMEHTA B UUCIOBOM MaccuBe"

CopTtupoBka 0 JHOMEpHOro MaccuBa. [IpocTbie METO b1
coptupoBkH. [IpakTrueckas padota no treme "l[Ipocteie
METO/Ibl COPTUPOBKHU MaccuBa"

CopTHpoBKa CIHsIHHEM. BrICTpast COpTHPOBKA MacCHBa
(amroputm QuickSort). ITpakTryeckas pabora o TeMe
"BricTpas coptupoBKa MaccuBa"

JIBOMYHBI ITIOKUCK B OTCOPTUPOBAHHOM MACCHBE.
[TpakTrueckas padota mo teme "J[BondHbIN TOUCK"

JIByMepHbIE MacCUBBI (MAaTPHIIbI)
AnropuT™Mbl 00pabOTKH MaTpPHUIL
Pemenne 3amau ananmsa JaHHBIX
CpeactBa TEKCTOBOIO IpoLeccopa
KoMnbrorepHas BEpCTKa TEKCTa

[TpakTtuyeckas pabora no reme "BépcTka TOKYMEHTOB C
MaTeMaTuueckuMu popmymnamu"

HMHCTpyMEHTBI pELIEH3UPOBaHMS

[TpakTrueckas pabota no Teme "MHOrocTpaHUYHbIE
JIOKYMEHTHI"

O6unaunsle cepBuchl. KomekTuBHas pabota ¢
nokymentamu. [Ipaktuueckas pabota mo teme
"KonnexktuBHas paboTa ¢ JoKyMeHTaMu'"

Ananuz JlaHHBIX. bolbIlie JaHHEIE

T a
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MammwuHaHOE 00y4YeHUe
AHanu3 TaHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX TAOJIHIL

[TpakTuyeckas padora o Teme "AHanu3 TaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

[Toctpoenue rpadukoB pynkumii. [Ipaktudeckas padora
o TeMe "HarnsiiHoe npeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH IaHHBIX B BUJE JUarpaMm
CPEJCTBAaMU PEJaKTOpa JIEKTPOHHbIX Tabuui"

JIunuu tpenaa. [lpaktuueckas padota no teme "Ilonbop
JMHUM TPEH/Ia, TPOTHO3UpOBaHue"

[Ton6op napamerpa. [IpakTuueckas padota 1o teme
"JucrieHHOE pelIeHne YpaBHEHUH C MOMOIIBIO To100pa
napametpa"

OnTumu3anus Kak MoMCK HaWJIy4dllIero pelieHus B
3aaHHbIX ycioBuaX. [IpakTrueckas paboTa o teme
"Penienne 3a1a4 ONTUMHU3ALUH C IIOMOILBIO 3JIEKTPOHHBIX
Tabaur"

PesepBHOE Bpems
Pe3epBHOE BpeMms
PesepBHOE Bpems
Pe3epBHOE BpeMms
Pe3epBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
Pe3epBHOE Bpems

PesepBHOE Bpems

N e e e R e T T =N =
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems

Pe3epBHOE Bpemst

(I = SN SN
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11 KIIACC

Ne
n/n

10

11
12
13
14
15

Tema ypoka

KomnuyectBo nndopmaryu
AJTOPUTMBI CKaTHSI JAHHBIX
Anroputm Xaddpmana

[IpakTuueckas pabora no teme "CxkaTue JaHHBIX C
oMoIIIbI0 anroputMa Xaddpmana'

Anroputm LZW

AJTOPUTMBI CXKaTHUS TaHHBIX C TOTEPSIMHU.
[IpakTuueckas pabora no teme "CxaTue JaHHBIX C
norepsimu (anropurmel JPEG, MP3)"

CkopocTb nepenadyu JaHHBIX
[TomexoycTONYMBBIE KOJBI

[IpakTruyeckas pabota no Teme "[lomexoycroiiunBble
KOJIBI"

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozeiicTBue. Cucremusiii 3pdexrt. YnpaniaeHue
Kak MH(POPMAIMOHHEIH mporiecc. OOpaTHast CBSI3b

Monenu 1 MoIETUpPOBaHUE

I'pader

Pemienue 3a1a4 ¢ momMoIsio rpagos
HepeBbs

OCHOBBI TEOPUH UTD

KoanuyecTBo 4acoB

Bcero

e

IIpakTH4eckue
padoThI

0.5

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI
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16

17

18

19

20

21
22

23

24

25

26

27

28

29

[IpakTuueckas padora no teme "[1oMCcK BBIMTPBIITHON
CTPaTEeTHUH B UTPE C MOJHOU HHPOpMarei"

CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTA

[IpakTrueckas padota o teme "CpenacTaa
HCKYCCTBEHHOI'O MHTEJIeKTa"

dopManuzanus NOHATUA aropurma. MammHa
ThropyHra Kak yHuBepcajabHasi MOJENb BIYMCICHUM.
Tesnc Uépua—Tpropunra

[IpaxTuueckas padora no teme "CocTtaBieHue MPOCTOM
IIPOrpaMMBI JUIsl MaluHel TeropuHra”

Mamwuna Ilocta

Hopwmansnsbie anropudmer MapkoBa

ANTOPUTMUYECKH HEpa3peUIUMBbIC 3aa4r. 3a1ada
octaHoBa. HeBO3MOKHOCTE aBTOMAaTUUECKOM OTIIAAKU
nporpamm

C0KHOCTH BBIUMCIICHUM

[Touck mMpocCThIX YKCEN B 3aIaHHOM JTMATIa30HE C
MTOMOIIIBIO ANTOPUTMA «perieTo DpaTochenar»
[IpakTuueckas pabora no teme "[louck IpOCTHIX Uncen
B 3aJJaHHOM JHana3oHe"

MHoropa3psiHbI€ LeJIbIEe YUCIIa, 3a/1a4d JJTUHHOU
apuMETUKHN

[TpakTuueckas pabota no teme "Peanu3zarus
BBIYMCIICHUI C MHOTOPA3psIAHBIMU yuciaamMu'
CrnoBapu (accoriuaTUBHbIE MAaCCHBBI, OTOOPAKEHMUS).
Xom-rabnuibl. [Toctpoenue andaBUTHO-4aCTOTHOTO
cJoBaps IS 33JaHHOTO TEKCTa
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[IpakTuueckas padbora no teme "[loctpoenue

aJ'I(baBI/ITHO-‘IaCTOTHOFO CJIOBapsd AJid 3aIaHHOI'O TeKCcTa'

AHanu3 TeKCTa Ha ECTECTBEHHOM SI3BIKE. Brimenenue
MOCJIeI0BaTeILHOCTEH 10 madiony. Perymnsapabie
BbIpakeHus. YacTOTHBIN aHAIIN3

[IpakTrueckas pabota o Teme "AHalU3 TEKCTa Ha
€CTECTBEHHOM s3bIKE"

Crexu. AHanms IMpaBUJIbHOCTH CKOOOYHOTIO BbIPpAKCHUA

Brruncnenmne apuMeTHIeCKOro BEIpaXKeHUS,
3aIMCaHHOTO B TOCTPUKCHOU hopme

[Tpaktrueckas paboTa o Teme "Boruncienue
apI/I(bMeTI/I‘-ICCKOFO BBIPpAXKCHUA, 3alIMCAHHOI'O B
noctdukcHoM hopme”

Ouepenu. Mcnonp3oBaHue ouepeu AJisi BpEMEHHOIO
XpaHEeHHUs JaHHBIX

[IpakTuueckas pabora no teme "Mcnonb3oBanue
ouepenn”

HepeBbs. Peanuszanus nepesa ¢ MIOMOIIBIO CCBUIOYHBIX
CTPYKTYp. /[BonuHbIe (OMHApHBIE) NEPEBbSL.
[TocTpoenue aepesa i 3aJaHHOTO apU(PMETHYECKOTO
BBIpKECHUS

IIpakTruyeckas padota no Teme "Mcnonp3oBaHue
JIePEBbEB ISl BBIYMCIICHUS apU(PMETHUECKUX
BBIpAXEHUI"

PeKprI/IBHBIe AJITOPUTMBI 06x011a ACpCBa.
Hcnons3oBaHue cTeka 1 ouepcaun It 06x011a ACpECBa

PexypcuBHbBIE anropuT™Mbl 00X0/12a JAepeBa.
Hcnonp30BaHne cTeka U ouepeIu IIst 00X0/1a 1epeBa
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Anroputmsl Ha rpadax. [Toctpoenne MUHUMAIIEHOTO
OCTOBHOT'O JIepEBa B3BELICHHOI'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B LIMPUHY
KonanuecTBo pa3auyHbIX IyTeld MEXAY BEpIIMHAMU
OPUEHTUPOBAHHOT'O AlIUKINYECKOTro rpada
Anroput™ JleHKCTpHI.

[IpakTryeckas pabota no Teme "Boluncienne AIuHbI
KpaTyaiIero myTa MeXxay BepIinHamMu rpaga
(anroput™m [lerikcTphn)"

Anroputm @noitga—Y opiiania

3aznauu, peraeMple ¢ HOMOLIBIO JUHAMUYECKOT O
IIPOrpaMMHUPOBAHHUS: BBIYMCIEHUE PEKYPCUBHBIX
byHKIHHA

[IpakTuueckas pabora no teme "Boruncinenue
PEKYPCUBHBIX (DYHKIIMI C IOMOLIbIO THHAMHYECKOTO
IIPOrpaMMHUpOBaHUA"

3azauu, pemaeMple ¢ IOMOLIBI0 JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: TIOACYET KOJMYECTBA BAPHAHTOB
[IpakTryeckas padora no Teme "[loxcuér konmyecTra
BapHAaHTOB C IIOMOIIBIO IMHAMUYECKOTO
porpaMMupoBaHus"

3aznauu, pemaeMple ¢ IOMOLIBIO0 JUHAMHYECKOT O
MIPOrpaMMHUPOBAHMUS: 33/1a4l ONITUMHU3ALUN

[TonsiTue o mapaaurmax nporpammupoBanusi. O030p
S3BIKOB ITPOTrPAMMUPOBAHMS

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM
IIPOrpaMMUPOBAHUU
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OObekThl U K1acchl. CBOMCTBA U METOJIBI 00BEKTOB
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTrueckas padota o teme "Vcnosb3oBaHue
TOTOBBIX KJIACCOB B Mporpamme”

Pa3paboTka mporpaMm Ha OCHOBE 00BEKTHO-
OPHEHTUPOBAHHOTO MOAX0/Ia

[TpakTrueckas padota "Pa3paboTka mpocToit
MIPOrpaMMBbl C UCTIOJIB30BAHUEM KJIACCOB"

WNukancynauus. [Ipaktudeckas pabota mo teme
"Pa3paboTka Ki1acca, UCIOJIb3YIONIEro HHKATCYIISIIUIO'

Hacnenosanwue. [lomumopdusm

[IpakTuueckas padbora o teme "Pa3paboTka nepapxuu
KJiaccos"

Cpenpl ObICTpPOI pa3pabOTKU MPOrPaMM.
ITpoexTrpoBanue nHTEpdEiica monb3oBaTens

HpOGKTI/IpOBaHI/IC HHTCp(I)CfIC& IIOJIB30BAaTCIIA

Wcnonb3oBanue roTOBLIX YIpaBIACMBIX 3JICMCHTOB IJIS
MoCTpoeHus uurepeiica

[IpakTryeckas pabota no Teme "Pa3paboTka
IporpamMMsl ¢ rpaguueckuM uHTepdericom”

I/I3y‘-ICHI/IC BTOPOT'O A3bIKa ITPOrpaMMHUPOBAHUSA

N3yueHne BTOPOro s13b1Ka MPOrpaMMHAPOBAHUS

Oranel KOMIIBIOTEPHO-MAaTEMaTUYECKOT O
MOJEIIMPOBAHUS

Jluckpernsanus npu MaTeMaTH4eCKOM MOJIEITMPOBAaHUHU
HEIPEPBIBHBIX IIPOLEeCcCcOB. MonenupoBaHue ABUKECHUS

0.5
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[IpakTnueckas padbora no teme "MonaenupoBaHue
IBIDKEHUS"

MonenupoBanue OMOJIOTHYECKUX CHCTEM.
[IpakTrueckas padota o Teme "MoenupoBaHue
OMOJIOTHYECKUX CHCTEM"

MaremMaTudeckue MOACIN B SKOHOMHUKC.
BrruncaurenbHbIe 9KCIICPUMCHTBI C MOACTIIMHA

BepositHoctHbie Monienu. [IpakTtudeckas pabora mo
teme "MIMUTalIMOHHOE MOJICTTUPOBAHUE C TTIOMOIIBIO
Meroaa Mounte-Kapino"

KommbrorepHoe MOIeTMpOBaHUE CUCTEM YIIPABICHUS
O06paboTka pe3yapTaTOB SKCIEPUMEHTA

Tabnuunble (pensiuoHHbIC) 0a3bl TaHHBIX

[Touck, coprupoBka u GUIBTPAIMS JaHHBIX. 3aPOCHI
Ha BBIOOPKY JIaHHBIX. 3alIPOCHI C ITapaMeTpamH.
Brruucnsiemble noss B 3anpocax

[IpakTryeckas pabora no Teme "Pabora ¢ rotoBoit
6a3oit JaHHBIX"

MHoroTta0au4Hble 0a3bl TaHHBIX. THIIBI CBA3EH MEKTY
tabmumamu. Baemnuii kinrod. L{emocTHOCTh 0a3bl
JTAHHBIX

[IpakTuueckas pabota no teme "Pa3paboTrka
MHOTOTAa0IMYHON 0a3bl JaHHBIX"

3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX
[IpakTryeckas pabota o Teme "3anpockl K
MHOTOTa0IMYHON 0a3e JaHHBIX"

S3bIk ympaBieHus qaHabME SQL

0.5
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[IpakTuueckas padota no Teme "YnpaBieHUe TaHHBIMU
¢ moMoIIbIo sA3bIka SQL"

Hepensimmonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI
HNHTepHeT-IprIOKEHUS

[lonsiTHE O CEpBEPHOM U KIMEHTCKON YacTAX CauTa.
TexHoOrNsA «KIMEHT — cepBep», €€ TOCTOMHCTBA U
HEJO0CTaTKU

OcHoBbrlI s1361ka HTML

[IpaxTuueckas padbora no teme "Co3nannue TEKCTOBOU
BeO-CTpaHHIIBI"

OcHoBb sa361ka HTML
OcHoBo sa361ka HTML

[IpakTuueckas pabora no teme "Co3nanue Beo-
CTpaHMIIbI, BKJIFOYAIOIEH MyJIbTUMEIUITHBIE OOBEKTHI
(puCyHKH, 3BYKOBBIE JJaHHBIE, BU/1€0)"

OcHoBbI KackaaHbIX Ta0muIl ctuiei (CSS)

[IpakTuueckas padora no teme "Odopmienue
CTpPaHULIbI C TOMOUIbIO KaCKaJHBIX TaOIuUI] cTUiei"

Cuenapuu Ha si3bike JavaScript

Cuenapuu Ha si3bike JavaScript

®dopMbI Ha BEO-CTpaHHUIIE

[TpakTrueckas padota o Teme "OOpabOTKa TaHHBIX
¢bopm"

Pazmerienue BeO-caliToB. Yciyra XOCTUHTa. 3arpy3ka
(haiioB Ha calT
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KanpupoBanue. McnpaBieHue nepcrneKTUBHI.

I'ucrorpamma. Koppekiusa ypoBHEM, KOppeKIUs 1IBETA.

ObecrBeunBaHue IBETHBIX M300paKeHUI

BBox 300paskeHH# C UCTIOIb30BAHUEM Pa3IHYHBIX
nudpoBbIxX ycrpoiicT. [IpakTiueckas padoTa o Teme
"O6paboTka nudpossix Gpororpaduii”

Peryms. PaGora ¢ obnactsamu. @unbsTpsl. [IpakTrueckas

pabota no Teme "Peryms mudpossix poTtorpaduii”

MHorocnoiHbie n300pakeHus. TekcToBbie ciion. Macka

cinos. Kananel. CoxpaneHue BbIICICHHOM 00J1acTh

[IpakTnueckas padbora no teme "MHoOrocnoiHbIe
n3o0paxeHus"

[ToaroToBka MILTIOCTpALMiA U1 BeO-CaiiToB.
[IpakTnueckas padbota no Teme "AHUMUPOBAHHBIE
n3o00paxxeHus"

Bektopnas rpaduka. Bekropuzaius pacTpoBbIX
M300pakeHU I

[IpakTuueckas padota o teme "BekTopHas rpaduka"

[IpuHOAIIBI TOCTPOEHUS U PETAKTUPOBAHUS
TPEXMEPHBIX MOJEIIEH

[TpakTrueckas padota o teme "Co3nanue MpoCThIX
TPEXMEPHBIX Moenen"

Cerounsle Mmogenu. Marepuansl

[IpakTuueckas pabora no teme "Cerounble Moy’
MonennpoBaHue HCTOYHUKOB ocBerieHus. Kamepsr
[IpakTrueckas padota mo Teme "Penaepunr”

AnutuBHbie TexHooruu (3D-npuHTEPHI)
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IlonsiTHE O BUPTYaIbHOM PEAIbHOCTH U JOIOJIHEHHON

peaIbHOCTH
PesepBHOE Bpems
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PesepBHOE Bpems
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* Mudopmaruka (B 2 gactsx), 11 xknace/ [Momsixkos K.1O., Epemun E.A., OGmmectBo ¢
orpanudeHHoON oTBeTCcTBeHHOCThI0O «BMHOM. JlabopaTopust 3HaHUi1»; AKITHOHEPHOE
obmmecTtBo «M3narenscTBo «IIpocsemenue»

* Unpopmaruka (B 2 yactsix), 11 knace/ Cemakun WU.I'., Xennep E.K., [llecrakosa JI.B.,
OO6miecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHI0O « BUHOM. Jlaboparopus 3HaHUN»;

AxkmmonepHoe obmectBo «M3natenbctBo «IIpocBerieHuey

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

» Uudopmaruka (B 2 yactsix), 11 knacc/ ITonsikos K.1O., Epemun E.A., OGriecTBo ¢
orpaHnueHHoi o0TBeTcTBeHHOCThI0 « BUHOM. Jlaboparopust 3HaHU»; AKITMOHEPHOE
obmecTBo «M3marenscTBo «IIpocBemenue»

* Undopmaruka (B 2 yactsx), 11 kmace/ Cemaxun U.T'., Xennep E.K., lllecrakosa JI.B.,
OOm1ecTBO ¢ orpaHn4eHHON 0TBeTCTBeHHOCThI0O « BMHOM. Jlabopatopus 3HaHUI»;
AxunonepHoe obmectso «M3narensctBo «IIpocBemenue

Caiit ITonsikosa K.1O. (https://kpolyakov.spb.ru/)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caiit ITonskosa K.1O. (https://kpolyakov.spb.ru/)



