MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
rumHasus «J/laboparopus Canaxosa»

PACCMOTPEHO YTBEPX/IEHO

3aBenyromas kapeapoun JlupexkTop ruMHa3UU
TOYHBIX HAYK

MoanucaHo aNeKTPOHHOW NOANUCLID

CepTudumkart:
BO6pOBa A1O. g?—]zgzﬁ5560862435AE490E719F772F047E
IIpotokos Ne5 Kucenb TaTbsiHa BukToposHa
oT «31» mas 2024 . Jevictutenen: 10.06.2024 no 03.09.2025

IMpuka3z Ne ['JIC-13-497/4
oT «31» aBrycra 2024 r.

PABOYASI IPOTPAMMA
(ID 4034781)

yueOHoro npeamera «Mupopmarnka. YriayoaéHHbIA YPOBEHb

JUIs oOydJaromuxcs 7-9 KiaccoB

r. Cypryr 2024



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTam
OCBOGHHMS OCHOBHOM  0O0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIEeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [a€T MpeACTaBICHUE O UeNsIX, Oo0me
CTpaTerud OOYyYeHHs, BOCIHUTAHUS W pa3BUTHSI OOYUYAIOIIUXCS CpPEACTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTeIpHOe peIMEeTHOE coJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasJieiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (Tofam M3y4deHwus ), 1aéT MpUMEpHOe pacrpesiesieHne yu4eOHBIX JacoB
0 TEMaTHYeCKHM pa3ielaM Kypca H  PEKOMEHIyeMyr (IpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEMETHBIX ~ CBSI3¢H, JIOTUKKM  y4eOHOro  Tporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma 1o nHGOPMATHKE ONPEAEIAET KOMMUSCTBEHHBIEC U KAUEeCTBCHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
IUI COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOT0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nudopmaruke sBaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenrem obiieM oO0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOM AMCUMIUIMHBI, H3y4darolien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABICHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATHKHM U HMHGOPMALMOHHON
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBHIBHON MMOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOTO 00OIIEro oOopa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETalnio U 000O0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpOBHS U3y4YeHUs y4eOHOro mpeameTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMM TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbIE TNPAKTUYECKHE U TEOpPeTUYECKHEe 3ajadd,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOTo ypoBHSI M3ydeHHsS MHGOPMATHKU OO0eCIeunBaETCS
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi MHXeHepus, MHPOpMalMOHHass 0e30MacCHOCTh, MH(POPMAIIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBI PACIpPEEIEHHOIO pPEecTpa, TEXHOJOTMH BUPTYalbHON U
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEUIIEro pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMI O0ydYaromierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTHh MHPOBO33PEHHS, OCHOBAHHOTO Ha TMOHUMAHUU POJIHU
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUSMH OLICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJUTHYECKOr0, KYJIbTYPHOrO, HOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHWE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE U HUCIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yuebHoro npenmera «MHdopmaTuka» BBIACNAIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
ceti HWHTEpHET W HCHOJIb30BAaHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOT'O MOJIETTUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMHM»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee copepxanuu ydeOHoro mpeamera «Mupopmatnka
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIii  ypOBeHb W3y4YeHHS WH()OPMATUKA PEKOMEHIYEeTCS s
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEUUAIBHOCTU B 00JacTh WH(GOPMALMOHHBIX TEXHOJIOTMH U HWHXKEHEPHBIE
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o UHPOpMaTHKE.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TEXHHMKH OE30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMH U IPYTUMHU KOMIOHEHTaMU [IU(GPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH [JaHHBIMH C
noMouIpio muH. KoHTposiepsl BHEMIHUX YCTPOUCTB. IIpsiMOii 1OCTYIT K TAMSITH.

OcHOBHBIE TeHJACHUIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripeniei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIBHBIE HHGPPOBBIE YCTPOWCTBA W HUX POJb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoOe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnieueHue. OnepallOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBepbpl  ycTporcTB. HHCTamsiuust W JIEUMHCTAUISALMUSA — MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMS (aljioB B
noyiroBpeMeHHo rmamsaTty. [11abmonbl a1 onrcanus rpynin (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbIXx pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpPaMMHOTO Oo0ecriedeHus U IMUPPOBHIX PECYPCOB.

[IprHIUIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoiasl. Cets MHTEepHET. Anpecanus B cetu MuTepHeT. [IpoTokoibl
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBsI3UM € y371oM cetd. OnpeneneHue Mapuipyra JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerTa.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OpOHUPOBAHUE OUIIETOB U TOCTUHMII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiyueHHoi nHdopmanuu. OTKpbITEIE 00pa30BATEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3WPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE OOECIieueHUe U CIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. [ludp Lezaps. lludp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMAIMK, TPEIHA3HAYCHHOW I XpaHEHUs, Mepefadyd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoindecTBa nHpopManuu. AnpaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JACIUMOCTH YMCIa HA OCHOBAaHUE CHCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nuynyto. IlepeBon KoHeyHOUN necsTUUHOM npodu B P-uunyr. J[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanne TtekctoB. Kommpoka ASCIl. OpgnobGaiiTHBIE KOJUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHUU U ITyOUHE KOJUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtve BbICKa3biBaHUsS. BpickaszpiBaTeNbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepayy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOoJIMYecTBa apryMeHToB. [loiHbIe crucTeMbl JTOTHYeCKUX PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMPU OrpaHMYCHUM KouMdecTBa paspsaoB. llepenonneHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckimrovaroniee M.

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BellonHeHUE onepanuii ¢ BEHIECTBEHHBIMM YKCJIAMU, HAKOIUJIEHHE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIONHUTENIAMU W BBIYMCIUTEIBHBIX alnroputMmoB. OrpeaeneHue
MCXOJHBIX JAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEMbIi pe3yJIbTar.

Oranbl pelieHusl 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabnuu. Otinagounbiii BbiBOA. [lomarooe
BBIMOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTMYecKkue. BerBienus.
Cnoxuble ycnoBug. Ilukner ¢ ycrnoBueM. Llukabsl 1no  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBienue IHMKIAa C HMCHOJb30BAaHHEM 3apaHee OMNpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKyMeHTHpOBaHUE IPOrpPaMM. Ucnonb3zoBanue KOMMEHTapHEB.
[loaroToBka onucaHus IPOrpaMMbl U MHCTPYKIIUH JJIS TTOJIH30BATEIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHue Bcex MpoCThIX YUCEN B 3aJlaHHOM AuanasoHe. IIpencrtaBienue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBbie mepemeHHbIe ((PainoBbie ykazatenu). Urenue u3 (aitnma. 3amuch B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OHOJIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [lpubmmxéHHOe BbIYMCICHHE IJIUMH KPUBBIX. BblumcieHnue miomanei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QYHKIIUU  SI3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJICHHOMW IOACTPOKH Ha JPYIYIHO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MAacCUBa WJIM YHCIOBOM MOCJIEI0BATEIbHOCTH (CyMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKHU (METOJ
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE IBYMEPHOIO YMCIOBOTO MAacCHBa IO 3aJlaHHBIM MPaBHUIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mpomeccop. PenaktupoBanme u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pEelieH3UpPOBaHUs B TEKCTOBBIX mporieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuannu3upoBaHHbBIE CPEJICTBA PEAAKTUPOBAHMS MAaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. HTeIIeKTyaabHblil aHaNU3 JaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix nuarpamm. Iloctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpaHuyeHusi. JlokanbHble M TJI00AJBHBIE MHUHHUMYMBI IEJIE€BOM
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMamuu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarus u BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayud  JaHHBIX. 3aBUCUMOCTb BPEMEHHM IMEepefayud  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbBI
BO3HMKHOBEHHUS OIMMOOK Tmpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONINE
OoOHapy>XMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU Tepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBropenuem 6utoB. Koasl XaMmmuHra.

Cucrembl. KoMmoHeHTBI cucTteMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenun u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WIIM Mpolieccy, Ueau MmoaenupoBanus. Gopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YIAOOHOM IS
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMKMCAHHME CTPATETHH UIPbl B TAOJIUYHON (opme. BBIMIPHILIHBIE U MPOUTPHILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmoib3oBaHuE METOJOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIBIOTEPHBIX MHTEIUIEKTYaJbHbIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHBIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieto DparocdeHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBICE MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apupMETHIECKOTO BBIPAXKEHHUS, 3aIUCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOTO rpada. AJITOopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. lMcmosnp3oBaHue creka U
ouepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KAk METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 3a/1a4yl ONTUMHU3AIUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsmus, Hacliel0BaHUEe, TOTUMOPDU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3aj1aud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBaHue JABWXKEHUS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yJbTaTaM KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHni 00 OMHOTHUIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabaumel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii xiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiicTB). I'paduueckuit pegakrop. Paspemenne. Kagpuposanue. McnpaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BbiAeneHHONW obOnactu. IloaroroBka wimocTpauil aas BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNdbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOJACTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEW MO3MUIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paclIUPEHUE KU3HEHHOTO OIbITa U OMbITA JSATEILHOCTH B IpPOIIECCEe
peanuzalu  CpeAcTBaMH  y4eOHOro  MpeaMeTra OCHOBHBIX  HaIlpaBJICHUM
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKU Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuatromierocss OyayT copMHUpoOBaHbI CIEAyIONIME JTUIYHOCTHBIC
PE3YNIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TpaB W OO0S3aHHOCTEH, yBa)KCHUE
3aKOHAa U TpaBOMOpsSAKa,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
UH(GOPMAIIMOHHOTO TTpaBa U HH(POPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMM IO COLUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAUeHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIINTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOTO0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABI HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUSA:

chopMUpPOBAaHHOCTH  3J0pPOBOTO M 0Oe3omacHoro  o0paza  >KHM3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJIOTUYECKOM U COIMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMUPOBAaHHEM M HH(DOPMANMOHHBIMU TEXHOJIOTHSMH,
OCHOBaHHBIMU Ha JOCTIIKCHUSX HAayKd WH(POPMATHKH U HAYYHO-TEXHHUECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUU BCEH JKHU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIE C Y4€TOM BO3MOXKHOCTEH HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U poBoi TpaHCPOpPMALIMK MHOTUX C(Ep KU3HU COBPEMEHHOTIO OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTHKe Yy OOY4YaIOUIUXCSI COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTb, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBIEHUH KOMMYHHKAIIMM, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTte wu3yueHuss HMHQOPMATHKHM Ha YpPOBHE CpEIHET0o OOIIero
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HABaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBUS, pPETYISTHBHBIE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIHpPOBAaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JIJII CPaBHEHMS,
Kiaccudukauu u 006001eHNs;

OTIPENIENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTCPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbl C y4ETOM aHajin3a HMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBUAX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIQ/ICTh HABbIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspenieHuss MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX U COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYalUAX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHUS B IO3HABATCIBHYIO M IMPAKTHYECKYHO OO0JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTb IPOOJIEMBI U 33J1a4YH, JOMYCKAIOIIHUE aJbTCPHATUBHBIC PEIICHU.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pPa3IUYHBIX ¢dopmarax ¢ YYETOM Ha3HAUYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  paclO3HaBaHWUA W 3alIUTBl  WH(poOpMamuw,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KomvmyHuKkaTHBHBIE YHUBeEPcaibHbIE yUeOHbIe /1eificTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATHh IIPCAIIOCBHIIKHU KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(bHHKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS HW  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATHh L€IM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIBHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO ~ COCTABJIATh IUIAH pPEIICHUs TNpodsiieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKONH SPYIUINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce u3ydeHuss kypca UHPOpMATHUKU YyriayOnéHHOTO ypoBHsA 6 10
K1acce OOydaromuMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIME  TIPEAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJXW HH(GOPMAlMM W CBSI3aHHBIX C HEU
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIC, MPUBOIUTH MPUMEPHI
UCTOYHUKOB HMX TIONYYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalW3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIH3AIUs JAHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHWE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus Yy4yeOHbIX 3ajJay 1o
BBIOPaHHOM CIICIIUATN3AINNT;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOMMX NPUHIUNAX pa3pabOTKU U (PYHKIUOHUPOBAHHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB W CpEICTB MPOTUBOACHCTBHS OJTUM YIrpo3aM, COOIIOJEHHE MEp
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYIKEHUS, TOHUMAHUE
MIPABOBBIX OCHOB HKCIOJb30BaHUS KOMIIBIOTEPHBIX NpOrpaMM, 0Oa3 MaHHBIX |
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONpPENCIsATh CPEIHIO CKOPOCTh TMepeaadydl JaHHBIX, OIICHUBATH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YHCEJI, AJITOPUTMA ITOCTPOSHUS 3aIMCH YUCiIa B MO3UIIMOHHON CHCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(DMETHUECKUE OIepalid B IMO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUS, COJEPI KAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHana3zoHe, 00padoTKa MHOTOPa3psSAHBIX HETbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, TBOMYHBIA TIOMCK) U MPUBOJUTH NMPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABISATH JAaHHBIE, KOTOPbIE MOTYT INPHUBECTH K OIIHOKE B padorte
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHI, BBIOOp ONTHUMAIBHOIO pEIHIeHUs, MOA00p JMHUM TPEHAa, pelIeHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHME CcOOOUIeHUN (TpeUKCHBIE KOJbI), MCIOJIB30BaTh MPOCTEHIINE
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh JIEPEBbS MPU
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaTelBaTh W pEaJU30BbIBATH B BHJE MPOrpaMm 0a30BbIE
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIOJIb30BaTh 0a30Bble OMEpallid CO CTPYKTypaMH JIaHHBIX, TPUMEHSTH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIUYHbIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCTOJIb30BaTh KOMIBLIOTEPHO-MAaTeMaTUYECKUE MOJCIH /I aHallu3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOJACIMPOBAHUS B HATJISITHOM BUJIE;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HHUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHHUE OCHOBHBIX MPUHIIMIIOB pabOTHI, BO3MOXKHOCTEH W OTrpaHUUYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKME MPEICTABICHUM
00  HCMONB30BAaHUM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep - yHuBEpcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
1.2 [TporpammuOe 0OecnieueHme 6 1
1.3 KommbrotrepHsie ceTu 1
14 Nudopmanronnas 6e30mnacHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMALIUU B
2.1 P bop 18 2
KOMIIBIOTEPE
2.2 OcCHOBBI areOphI JOTUKH 13 1 1
2.3 Kommnrerorepnas apupmernka 7
Utoro no pazneny 38
Paznea 3. AiropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenue B nmporpamMMupoBaHue 17
3.2 BcenoMorarenbHble alropuTMBl 10 1
3.3 YucneHHbIE METOIBI 5
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 15 3

JaHHBIX




3.5 AJropuT™MBI 00pabOTKH MacCHBOB 18 9
3.6 Crno)XHbIE TUIBI JAaHHBIX 13
Wroro mo pazueny 78
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6
4.2 AHaM3 TaHHBIX 8
Hroro no pazneny 14
PesepBHOE Bpems 16
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 33




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMamoHHbIe
11 opman Popuai 10 3
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEeMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 48 10
53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 5
' HPOrpaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KommbroTepHo-MaTeMaTHUECKOE 3 3
' MOJeTUPOBaHNE
3.2 Ba3sl maHHBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 8 5
3.5 3D-monenupoBaHue 3
Hroro no paszneny 48




[ToBTOpEHue 30
Hrorosas koHTpoJbHAs paboTa 4
OBULIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 40




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHBI

0 e padoThI

IIpakTuyecku
e padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

TpeGoBaHus TEXHUKH
0€30TMaCHOCTH ¥ TUTHEHBI
pu padoTe ¢
KOMITHIOTEpaMH U JIPYTHMH
KOMTIOHEHTaMH (P POBOTO
OKPYXEHUS

https://kpolyakov.spb.ru/school/probook.h
tm

[IpuHImIsr paboThI
KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM.
Apxurektypa pon
Heitmana. ["apBapackas
apXUTEKTYpa.
ABTOMaTHYECKOE
BBITIOJIHEHHE TPOTPAMMBI
MIPOLIECCOPOM

https://kpolyakov.spb.ru/school/probook.h
tm

OOMeH TaHHBIMHU C
IOMOIIBIO IITHH.
KoHTpoutepsl BHEITHUX
YCTPOWCTB

https://kpolyakov.spb.ru/school/probook.h
tm

ABTOMAaTHYECKOE
BBITIOJTHEHUE TIPOTPAMMBI
MPOLIECCOPOM

https://kpolyakov.spb.ru/school/probook.h
tm

OHepaTI/IBHaH, IIOCTOsSAHHAA

https://kpolyakov.spb.ru/school/probook.h




U JOJITOBPEMEHHAS [1aMSATh.
Kontposuieps! BHEIIHUX
ycrporicts. [Ipssmoit noctyn
K MaMATu

tm

OCHOBHBIE TEHJICHIINHT
Pa3BUTHSI KOMITBIOTEPHBIX
TexHoJioruil. [lapannensusie
BBIYHCIICHUSI.
MHoromnporeccopHbie
CUCTEMBI.
CynepKoMIbIOTEPHI
Pacnipenenénnsie
BBIYHMCITUTEIIBHBIC CHCTEMBI
1 00paboTKa OOJIBIITUX
MaHHBIX. MOOMIIBHBIE
nuQpoBBIe YCTPONCTBA U UX
poJib B
KOMMYyHHKaIusax.Berpoenn
bl€ KOMITbIOTEPHI.
MuKpOKOHTPOJUIEPHI.
Po6oTtusupoBanusie
MIPOU3BOJICTBA

https://kpolyakov.spb.ru/school/probook.h
tm

IIporpammuOE oOeceueHe
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM.
Bupr mporpaMMHOTO
oOecreyeHus U UX
HaszHayeHue. OCoOOEHHOCTH
MPOrPaMMHOTO

https://kpolyakov.spb.ru/school/probook.h
tm




o0OecrneueHuss MOOMIIbHBIX
YCTPOMCTB.

3aKOHOJATENIbCTBO
Poccniickoit denepanuu B
001acTH MPOrpaMMHOTO
oOecrieyeHHUs.
JInuen3upoBanue
MIPOTrPAMMHOTO
obecrnieueHus U HUQPOBBIX
pecypcoB. KomMmepueckoe u
HEKOMMEpPUYECKOe
WCIIOJIb30BaHNE
MIPOTrPAMMHOTO
obecrnieueHus U HUGPOBBIX
pecypcos. [Iponpuerapnoe
1 CBOOOJTHOE TTPOTPaMMHOE
obecrnieueHue.
OTBETCTBEHHOCTb,
ycTaHaBIUBaeMas
3aKoHOJ1aTeNbcTBOM PD 3a
HEMpPaBOMEpPHOE
HCII0JIb30BaHKE
MIPOrPaMMHOTO
obecrieueHUs ¥ UPPOBBIX

peCypcCoB.

https://kpolyakov.spb.ru/school/probook.h
tm

CucTteMHOE MporpaMmMHOE
o0ecrieueHue.
OmneparoHHbIE CHUCTEMBI

https://kpolyakov.spb.ru/school/probook.h
tm

10

Yrunutel. [Apaiisepsl

https://kpolyakov.spb.ru/school/probook.h




ycrporicts. [TapamiensHoe
IIPOrpaMMUPOBAaHHE

tm

11

NHucTanasamsa n
JCHHCTAIIISIUS
MPOTPaMMHOTO
obecrieueHus.
[IpakTnueckas pabora
WucTanasamsa u
JEUHCTAJUIALHS TTPOrPaMM

https://kpolyakov.spb.ru/school/probook.h
tm

12

@DailJIOBbIE CUCTEMBI.
[TpuHIMIB pa3MeeHus u
MMEHOBaHUS (ailyioB B
JIOJITOBPEMEHHOM MTaMSITH.
[1TaGm0oHE! IS OIMCAaHUS
rpynn ¢anaoB

https://kpolyakov.spb.ru/school/probook.h
tm

13

[IpuHIMIBI HOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

https://kpolyakov.spb.ru/school/probook.h
tm

14

Cetbs UHTEpHET. Anpecanus
B cetu MHTEpHET.
ITpotokossl creka TCP/IP.
Cucrema JOMEHHBIX UMEH.
Buner nestenbHOCTH B ceTH
Nnrepuer. CepBuchl
HNHurepHera.
I'eoundopmanmonHsie
cucTeMbl. ['eosloKallMOHHbIE
CEPBUCHI PEATTLHOTO

https://kpolyakov.spb.ru/school/probook.h
tm




BpEMEHH (JIOKaIUs
MOOWJIBHBIX TENIEPOHOB,
oTnpesesieHue
3arpy>KeHHOCTHU
aBTOMAarucTpaiei u T. 1.);
WHTEPHET-TOPTOBJIS;
OpoHUpOBaHUE OMIIETOB U
TOCTUHUIL ¥ T. TI.
I'ocynapcrBeHHbIe
AJIEKTPOHHBIE CEPBUCHI U
ycnyru. ConuaibHbIE CETH
— OpraHu3anus
KOJIJIEKTUBHOTO
B3aMMOJICHCTBUS U 0OMEHa
naHHBIMHA. CeTEBON DTHUKET:
MpaBuUJIa MOBEICHUS B
KHOEpIPOCTPAHCTBE.
[IpobGiema moyIMHHOCTH
MOJIy4€HHOI MHPOpMAITIH.
OTKpBITHIE
o0pa3oBaTelIbHbIE PECYPCHI.

Pasnenenue |IP-cetu Ha

https://kpolyakov.spb.ru/school/probook.h

15 MOJICETH C ITIOMOIILI MACOK tm
nojaceTei
CeteBoe https://kpolyakov.spb.ru/school/probook.h
aJIMUHHUCTPUPOBAHUE. tm

16 [lonyueHue naHHBIX O

CETEBBIX HACTPOMKaX
KoMIeroTepa. [IpoBepka




HaJIN4H CBA3U C Y3JIOM
cetu. Onpenenenue
MapLIpyTa ABUXKECHUA
IIaKCTOB

17

"CereBoe
aJMUHHUCTpUpOBaHueE".
KonTtpoabHas padora

https://kpolyakov.spb.ru/school/probook.h
tm

18

TexHoreHHbIe U
YKOHOMHYECKHE yIPO3HI,
CBSI3aHHBIE C
ucnosibzoBanruem MKT.
OO6mue mpo06IeMbl 3aIUThHI
nHpopmanuu u
HH(POPMAITMOHHOM
6e3omnacHocT. Cpencraa
3aImuThl HHPOpMAIHU B
KOMITbIOTEpaXx,
KOMITBIOTEPHBIX CETAX U
aBTOMATU3UPOBAHHBIX
MH(OPMALIMOHHBIX
cUCTeMaXx.

https://kpolyakov.spb.ru/school/probook.h
tm

19

Opranuzanus JUYHOTO
apxuBa UHGOpPMaIUH.
Pe3epBHOE KOTHpOBaHHE.

HapOJ'ILHaSI 3alluTa apxXuBa.

https://kpolyakov.spb.ru/school/probook.h
tm

20

[IpenorBpaiienue
HECAHKLIMOHUPOBAHHOIO
JIOCTYTIA K JJUYHOU
KOH(DUIEHITHATBHO T

https://kpolyakov.spb.ru/school/probook.h
tm




uHpOpMaINHY, XpaHSIIeHCs
Ha ePCOHAIBEHOM
KOMITBIOTEPE, MOOHIIBHBIX
ycrporictBax. Bpenonocnoe
IporpaMMHOE 0OecTieueHIe
U CTI0COOBI OOPBOBI C HUM.
AHTUBUPYCHBIE TPOTPAMMBI

[IpakTnueckas pabora

https://kpolyakov.spb.ru/school/probook.h

21 " AHTUBHUPYCHBIE tm
nporpaMmmsr"
[IudpoBaHue TaHHBIX. https://kpolyakov.spb.ru/school/probook.h
CummeTpuyHbIE U tm
29 HECUMMETPHUYHBIE U (PHI.
[wudpsr mpocToit 3aMEHBI.
[Mudp Lezaps. Hudp
Buxenepa
93 AJropuT™ g poBaHus https://kpolyakov.spb.ru/school/probook.h
RSA. Creranorpadus tm
24 ITpakTuyeckas pabora https://kpolyakov.spb.ru/school/probook.h
«IlIudppoBanue TaHHBIX tm
Hudopmarvst, 1aHHbIE U https://kpolyakov.spb.ru/school/probook.h
o5 3HaHusA. MHdopmarmoHHbie tm
MPOLECCHI B IIPUPOLE,
TEXHUKE U O6I.I.I€CTBC.
HenpepeiBabie u https://kpolyakov.spb.ru/school/probook.h
AUCKPCTHBIC BEJIMYUHBI U tm
26 curnanbel. Heo0xomMocTh

JMCKpETU3alun
uH(pOpMaIny,




MpeIHAa3HAYECHHOM 115
XpaHEeHUs, epeaauu u
00paboTKH B IU(PPOBHIX
cucTemax

27

JIBOMYHOE KOJMPOBAHUE.
PaBHOoMmepHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JlekonupoBaHue
COOOIIEHUH, 3alMCAaHHBIX C
TTOMOTIIHI0 HEPAaBHOMEPHBIX
KOJIOB

https://kpolyakov.spb.ru/school/probook.h
tm

28

Ycnosue @aHo.
[TocTpoenne 0THO3HAYHO
JIEKOIUPYEMBIX KOJOB C
noMo1bio aepesa. ['pad A
A. Mapkosga.

https://kpolyakov.spb.ru/school/probook.h
tm

29

Enuauiel uamepeHus
KOJIMYECTBA HH(OpMAITUH.
AndaBUTHBIN IMOIXO K
OLIEHKE KOJMYECTBA
nHpopMaIuu.

https://kpolyakov.spb.ru/school/probook.h
tm

30

CucTeMbl CUMCIICHUS.
Pa3BépHyras 3anuce Lenbix
1 IpOOHBIX YKCEIT B
MO3ULIMOHHOM CHCTEME
cunciaeHus. CBoiicTBa
MO3UITMOHHOMN 3aITMCH
qyclia: KOJIH4ecTBO nudp B
3aIlMCH, IIPU3HAK

https://kpolyakov.spb.ru/school/probook.h
tm




JACIMMOCTH YHCJIa Ha
OCHOBAaHUEC CUCTCMBI
CUHCJICHHA.

31

ANTOPUTM IEPEBOIA LIEJIOTO
ypcia u3 P-uaHo# cHCTEMEBI
CUHCIICHUSI B ACCITUYHYIO.
Anroput™m nepesoaa
KOHEUHOM P-nuHOIi podu B
JNECATUYHYIO0. AJITOPUTM
repeBo/ia 1eJI0ro Yucia u3
JNECITUYHOU CUCTEMBI
cuucieHus B P-uunyro.
ITepeBoa KOHEUHOM
JEeCATUIHOM apodu B P-
WYHYIO CUCTEMY.

https://kpolyakov.spb.ru/school/probook.h
tm

32

JIBon4Has, BOCbMEpPUYHAS U
HIeCTHaAIaTepUIHAS
CHCTEMBI CUHCJICHMS, CBS3h
MEXTy HUMH.

https://kpolyakov.spb.ru/school/probook.h
tm

33

Z[BOI/ILIHaSI, BOCbMEpHUYHAA U
IeCTHaAuaTCpUIHasA
CHUCTEMBbI CUHCIICHH, CBA3b
MCXKAY HUMHU.

https://kpolyakov.spb.ru/school/probook.h
tm

34

HBOI/I‘IHaﬂ, BOCbMCpUYHAA U
meCTHaAuaTCpruIHaig
CUCTCMBI CHUCIICHUA, CBA3b
MCXKIAY HUMHU.

https://kpolyakov.spb.ru/school/probook.h
tm

35

ApupmeTrrueckue onepanum
B ITO3ULMOHHBIX CUCTEMAX

https://kpolyakov.spb.ru/school/probook.h
tm




CUHHCJICHHA.

36

TpouuHasi ypaBHOBEIIEHHAs
CHUCTEMa CUUCIICHUS.
JIBonuHO-IeCcITHYHAS
CHUCTEMA CUUCIICHUS.

https://kpolyakov.spb.ru/school/probook.h
tm

37

KonnpoBanune TekcTOB.
Kommposka ASCII.
OnHoOalTHBIE KOJTUPOBKHU.
Crangapt UNICODE.
Komuposka UTF-8.
Onpenenenue
nH(pOopMaMOHHOTO 00BEMa
TEKCTOBBIX COOOIICHHIA.

https://kpolyakov.spb.ru/school/probook.h
tm

38

KoaupoBanue
n3o0pakeHuit. OreHka
WH(POPMAITMOHHOTO 00BEMA
rpagu4ecKuX JTaHHBIX MPU
3a/IaHHBIX Pa3peIICHUN U
ITyOMHE KOJTUPOBAHUS
LIBETA.

https://kpolyakov.spb.ru/school/probook.h
tm

39

[IpakTtuyeckas padora
«Jluckperu3anms
rpadudeckoit nHGOPMAITIN)

https://kpolyakov.spb.ru/school/probook.h
tm

40

IIBeToBBIE MOAETH.
BexTopHO€E KOqMpOBaHUE.
®dopmartsl (aitsios.
TpéxmepHas rpaduxa.
@paxkranbHas rpaduka.

https://kpolyakov.spb.ru/school/probook.h
tm

41

KO,[[I/IpOBaHI/IC 3BYKa.

https://kpolyakov.spb.ru/school/probook.h




Onenka nHPOPMATMOHHOTO
00BEMa 3BYKOBBIX JIAHHBIX
NPY 33/IaHHBIX YaCTOTE
JMCKPETU3AIHMU 1
Pa3psAAHOCTH KOJUPOBAHHMS.

tm

[IpakTuyeckas pabora

https://kpolyakov.spb.ru/school/probook.h

42 «/luckperusanus 3ByKOBOM tm
nHpopMaIum»
Anre6pa noruku. [ToHsiTue https://kpolyakov.spb.ru/school/probook.h
BLICKA3bIBAHUS. tm
43 Bricka3biBarenbHble (GOPMBI
(npenukatsl). KBaHTOpBI
CYIIIECTBOBAHUS U
BCEOOITHOCTH
44 Jloruueckue oreparvm. https://kpolyakov.spb.ru/school/probook.h
TaOauIel HCTUHHOCTH. tm
JlornuecKkue BHIPAKECHUS. https://kpolyakov.spb.ru/school/probook.h
Jloruueckue TOXIECTBA. tm
45 JlokazaTenbCcTBO
JIOTUYECKUX TOXKJIECTB C
IIOMOILBIO TaOJIHIL
HMCTUHHOCTH.
IIpakTuyeckas pabora https://kpolyakov.spb.ru/school/probook.h
46 "IlocTpoenue u aHanus tm
TaOIUI] UICTUHHOCTH B
TaOMUYHOM Tporeccope”
Jlorudeckue onepanuu u https://kpolyakov.spb.ru/school/probook.h
47 omnepaluu Haj tm

MHOXXCCTBaMH




Jlornueckue onepanuu u

https://kpolyakov.spb.ru/school/probook.h

48 oTiepaIuy HaJl tm
MHOXECTBaAMHU
3aKoHbI aIreOpbl JIOTHKH. https://kpolyakov.spb.ru/school/probook.h
49 OKBUBAJICHTHEIC tm
npeoOpa3oBaHMs
JIOTMYECKHUX BBIPAKECHUHN
50 Jlornveckue ypaBHEHHS U https://kpolyakov.spb.ru/school/probook.h
CHUCTEMBbI YpaBHCHU I tm
Jlornveckue QyHKIUH. https://kpolyakov.spb.ru/school/probook.h
3aBHCHUMOCTh KOJIMYECTBA tm
BO3MOXHBIX JIOTHUYCCKHUX
o1 (GYHKIMHI OT KOJIMYeCcTBa
aprymeHToB. [loJsiHbIe
CHUCTEMBI JIOTUYECKUX
byHKINNA
Kanounueckue GopMbr https://kpolyakov.spb.ru/school/probook.h
JIOTUYECKHUX BBIPAKCHUH. tm
CoBepiieHHbIE
52 AU3BIOHKTUBHBIC U
KOHBIOHKTHUBHBIC
HOpMaJIbHbIE (POPMBI,
AJITOPUTMBI UX ITIOCTPOCHUA
II0 T a6mz1ue HUCTHUHHOCTH
53 Jloruueckue 3JIeMEHTHI B https://kpolyakov.spb.ru/school/probook.h
COCTaBC KOMIIBIOTCPA tm
Tpurrep. Cymmarop. https://kpolyakov.spb.ru/school/probook.h
54 MHoropa3psIHbli tm

CyMMarop




55

[Toctpoenune cxem u3
JIOTUYECKHUX JIEMEHTOB TI0
3a/IaHHOMY JIOTHYECKOMY
BBIpXEHUIO. 3aUCh
JIOTUYECKOTO BBIPAXKEHUS T10
JIOTUYECKOM cXeMe

https://kpolyakov.spb.ru/school/probook.h
tm

56

MI/IKPOCXCMBI 1 TEXHOJIOTUsA
WX TIPOU3BO/ICTBA.
KonTtposabHas padora

https://kpolyakov.spb.ru/school/probook.h
tm

57

[IpencraBnenue nembx
YUCCJI B ITIaMATHU
KOMIIBIOTEpA.
OrpaHW4YeHHOCTH AMana3oHa
YHUCell PU OrPaHUYEHUH
KOJIMYECTBA Pa3psaoB.
[TepenosiHeHUE pa3psaHOIA
CETKH

https://kpolyakov.spb.ru/school/probook.h
tm

58

Be33nakoBbIe M 3HAKOBLIE
aHHbIE. 3HAKOBBINA OUT.
JBOMYHBIM
JOTMOJIHUTEIBbHBIN KOJI
OTPHIIATEIILHBIX YHCEIT

https://kpolyakov.spb.ru/school/probook.h
tm

59

I1oOUTOBEIE TOTHYECKHUE
onepanuu. Jlornueckwuii,
apupMETUUYECKUHA U
LUKJINYECKHIH CIBUTH

https://kpolyakov.spb.ru/school/probook.h
tm

60

HIndposaHue ¢ MOMOIIbIO
noOUTOBOI onepa-uun
«uckimouaromee UJI»

https://kpolyakov.spb.ru/school/probook.h
tm




61

IIpencraBnenue
BEII[ECTBEHHBIX YHCEI B
MaMsTH KOMITBIOTEPA.
3Hayvaias 4acTh U MOPSI0K
yuciia. JlnamnazoH 3HaYeHUM
BEIIECTBEHHBIX YHUCEIL.
[IpoOnemsl XpaHeHus
BEII[ECTBEHHBIX YUCEIT,
CBSI3aHHBIE C OTPaHUYCHUEM
KOJIMYECTBA Pa3psioB

https://kpolyakov.spb.ru/school/probook.h
tm

62

BrinosHeHue onepanuii ¢
BEIECTBEHHBIMU YHCIIAMH,
HaKOIUIEHHE OIHUOO0K MpU
BBIYHMCIICHUSIX

https://kpolyakov.spb.ru/school/probook.h
tm

63

[IpakTrueckas padoTa
"U3ydyenune nopazpsigHOro
MalIMHHOTO PEICTaBICHUS
LEJbIX U BEIECTBEHHBIX
yucen"

https://kpolyakov.spb.ru/school/probook.h
tm

64

OmnpeneneHne BO3MOXKHbIX
pe3yIbTaToOB pabOTHI
MPOCTEHIINX aIrOPUTMOB
yIIpaBJIEHUS
UCTIOJIHUTEJISIMU U
BBIUUCIIUTEIIBHBIX
anroputMmoB. OmnpeneneHue
UCXOJHBIX TaHHBIX, IPU
KOTOPBIX QJITOPUTM MOXKET
1aTh TpeOyeMblil pe3yabTar.

https://kpolyakov.spb.ru/school/probook.h
tm




65

Dranbl pelieHus 3aaa4 Ha
KOMIIBIOTEPE.
HNHcTpymeHTanbHbIE
CPEICTBA: TPAHCIIATOP,
OTJIQJUUK,

PO HINPOBIITHK.

https://kpolyakov.spb.ru/school/probook.h
tm

66

Cpena nporpaMMHUpOBaHHUS.
Kommunsauus u
WHTEPIPETAIHS TPOTPAMM.
BuptyansHbie MalIuHBL.
WNHuTterpupoBanHas cpena
pa3paboTKHu.

https://kpolyakov.spb.ru/school/probook.h
tm

67

MeToabI OTHaaKH
nporpamM. Mcnosb3zoBanue
TPaCCUPOBOYHBIX TAOJIHUII.
OT/1aI0YHEIN BEIBOI.
Ilomrarosoe BEIIOJTHECHUE
nporpaMmsbl. Touku
octaHoBa. [IpocMoTp
3HAYCHHUH TIEPEMEHHBIX

https://kpolyakov.spb.ru/school/probook.h
tm

68

SI3BIK TpOTPaMMUPOBAHUS
(Python, Java, C++, C#).
Tumner IMCPCMCHHBIX!
OCI0YMCIICHHBIC,
BCIICCTBCHHBIC,
CHMBOJIBHBIC, TIOTHYCCKUC.

https://kpolyakov.spb.ru/school/probook.h
tm

69

SI3BIK IPOTpaMMUPOBAHUS
(Python, Java, C++, C#).
Tumnsr NEPCMCHHBIX!

https://kpolyakov.spb.ru/school/probook.h
tm




LIEJIOYUCIICHHBIE,
BCIIICCTBCHHEIE,

CHUMBOJIBHBIC, TOTHYCCKHUC.

SI3BIK IPOTpaMMHPOBAHUS
(Python, Java, C++, C#).

Tumel nepeMeHHbIX:

https://kpolyakov.spb.ru/school/probook.h
tm

70
EIO0OYHNCIICHHBIC,
BCIIECTBCHHEIEC,
CHMBOIJIBHBIC, JIOTHYCCKUEC.
SI3BIK TIPOTrpaMMUPOBAHUS https://kpolyakov.spb.ru/school/probook.h
(Python, Java, C++, C#). tm
71 Turel nepeMeHHbIX:
IEJIOYHNCIICHHBIC,
BCIICCTBCHHBIC,
CHMBOJIbHBIC, TOTHYCCKHUC.
79 Betsienus. CloxxHbIe https://kpolyakov.spb.ru/school/probook.h
YCIIOBUS tm
73 https://kpolyakov.spb.ru/school/probook.h
[ukiel ¢ ycnoBuem tm
L{UKJIBI TI0 TIEPEMEHHOM. https://kpolyakov.spb.ru/school/probook.h
74 B3anmozameHsemMocThb tm
PAa3JIMYIHBIX BUIOB OUKIIOB.
AJITOpUTMBI 00pabOTKH https://kpolyakov.spb.ru/school/probook.h
HaTypaJIbHbIX -UUCCII, tm
3allMCaHHBbIX B
75 MO3UIIMOHHBIX CUCTEMAaX

CUHCIICHUA: pa36I/IeHI/Ie

3alliuCHu 4ucCjia Ha OTACIBbHBIC

M GpBI; HAX0XKICHUE




CYMMBI U TIPOU3BEICHHS
uudp; HAXOXKICHUE
MaKCUMaJIbHOU
(MUHUMaNBHO) HUQPBHIL.
[IpakTuyeckas pabora
"Beigenenue u 00paboTka
nudp 1eIoro Yncia B
Pa3IMYHBIX CUCTEMaX
CUHUCIICHUS C
HCIIOJIb30BAHUEM OIEepali
LETTOYHCIICHHON
apudmeruxu".

76

Haxoxaenne Bcex mpoCThIX
Yyuces B 3aJJaHHOM
nuamna3one. [Ipaktuueckas
pabora "Pemenue 3anaqu
METOJIOM mepebopa”

https://kpolyakov.spb.ru/school/probook.h
tm

77

HNuBapuaHT nukia.
CocTaBieHHe 1IIUKIA C
HCIIOJIb30BAHUEM 3apaHee
omnpeneEHHOTO NHBApHUAHTA
nukna. [IpencraBnenue
4yucia B BUIC Habopa
MPOCTBIX COMHOKUTEICH.
AJTOpUTM OBICTPOTO
BO3BEJCHHS B CTCIICHb

https://kpolyakov.spb.ru/school/probook.h
tm

78

I[OKYMGHTI/IpOBaHI/Ie
nporpamMmm. Hcnons3oBaHue
KOMMCHTApHCB. IloaroToBka

https://kpolyakov.spb.ru/school/probook.h
tm




OIIMCaHUs NIPOrpaMMBbI U
WHCTPYKLUU JUISt
IIOJIB30BATEIA.

O0paboTka TaHHBIX,
XpaHsIUXcs B Qaiinax.
TexcToBbIC U TBOMYHBIE
(aiinel. DaitoBbIe
nepeMeHHsble ((aiiaoBbie

https://kpolyakov.spb.ru/school/probook.h
tm

7 yKkazarenu). Urenue u3

¢aiina. 3anuch B (aii.

[IpakTnueckas pabora

"OO6paboTKa TaHHBIX,

xpaHsmuxcs B ¢painax"

Pasbuenue 3a1aun Ha https://kpolyakov.spb.ru/school/probook.h
80 noa3anayn. [loamporpammer tm

(mpouterypsl ¥ GYHKITHN).

Hcnons3oBanue https://kpolyakov.spb.ru/school/probook.h
81 CTaHJApTHOW OMOJINOTEKH tm

A3bIKa IIPOTrpaMMHUPOBAHUA
82 IoamporpamMmbl https://kpolyakov.spb.ru/school/probook.h

(mpoutetypsl ¥ GYHKITAHN) tm
83 IMoamporpaMmel https://kpolyakov.spb.ru/school/probook.h

(mporienypsl U PyHKITUN) tm

IIpakTuyeckas pabora https://kpolyakov.spb.ru/school/probook.h
84 «Pa3paboTtka tm

noanporpamMmm»

Pexypcus. PekypcuBHbie https://kpolyakov.spb.ru/school/probook.h
85 00BeKxTHI ((ppaxTasl). tm

PeKprI/IBHLIC npoucaAypsl 1




¢bynkuuu. Mcnons3oBanue
CTeKa Uil OpraHnu3aluu
PEKYPCHUBHBIX BBI30BOB

TToaxirouenue 6UOIMOTEK
MOAIPOTPaMM CTOPOHHUX

https://kpolyakov.spb.ru/school/probook.h
tm

86 MIPOU3BOIUTEIICH.

MoyibHBIN TPUHLIAI

MTOCTPOCHUSI TIPOTPAMM.

[MpakTrueckas padoTa https://kpolyakov.spb.ru/school/probook.h
87 "MoaynapHBIN TPUHIUI tm

MTOCTPOEHHUSI MPOTpaMMm "
38 3amanne 16 «PekypcuBHBIE https://kpolyakov.spb.ru/school/probook.h

AIITOPUTMBI» tm

KonTpoabHasi pa6ora https://kpolyakov.spb.ru/school/probook.h
89 «BcnomoraresibHbIE tm

aJIrOPUTMBbD»

YucaeHHbIE METOIBI. https://kpolyakov.spb.ru/school/probook.h

Tounoe u npubINKEHHOE tm

pelIeHus 3a/1a4H.
90 YuciieHHbIE METO IbI

pelIeHNs YpaBHEHU: METOT

nepedopa, MeTo T

MIOJIOBUHHOTO JICICHUS.

I[pakTudeckas paborta https://kpolyakov.spb.ru/school/probook.h
91 "YuCIIEHHOE pPEIICHUE tm

ypaBHeHUI"

[Tpubmmxénnoe https://kpolyakov.spb.ru/school/probook.h
92 BBIYUCJICHUE JJIUH KPUBBIX. tm

Brruucnenne mioniaaen




¢buryp c nomMoubo
YHUCJIEHHBIX METOJOB (METO
MPSIMOYTOJIbHUKOB, METO]1
Tpaneuunii). [louck
MakcuMyma (MUHUMYMa)
(GyHKIMH OTHOU
MePEMEHHON METOJIOM
MTOJIOBUHHOTO JIEJICHHUS.

[IpakTnueckas pabora

https://kpolyakov.spb.ru/school/probook.h

93 "I[Ipubmmxkénnoe tm
BBIYHCIICHUE JITTHH KPUBBIX
U momanei ¢puryp"
[MpakTrueckas padoTa https://kpolyakov.spb.ru/school/probook.h
94 "[Touck makcumyma tm
(MuHMMYMa) pyHKIHNA"
O0paboTKa CHMBOJIBHBIX https://kpolyakov.spb.ru/school/probook.h
JTAHHBIX. AJITOPUTMBI tm
00pabOTKH CUMBOJIbHBIX
95- CTPOK: TOJICYET KOJIMYECTBA
97 MOSIBJICHUI CHMBOJIA B
ctpoke. [IpakTnueckas
pabora "IlocumBoIBHAS
00paboTka cTpok"
AJITOPUTMBI 00pabOTKH https://kpolyakov.spb.ru/school/probook.h
98- CHUMBOJIbHBIX CTPOK: tm
100 pa3bueHue CTpOKU Ha cJI0oBa
o MpoOeTbHBIM CUMBOJIAM
101- | Anroputmbl 06paboTKu https://kpolyakov.spb.ru/school/probook.h
103 CHUMBOJIBHBIX CTPOK: ITOMCK tm




IIOJCTPOKH BHYTPHU AAHHOU
CTPOKH; 3aME€HA HAWJICHHOU

MOJICTPOKH Ha JAPYTYIO
CTPOKY

104-
106

[IpakTuyeckas pabora
"O06paboTKa CTPOK C
HCIO0JIb30BaHNEM (DYHKIIMH
CTaHJapTHOU OMOIMOTEKH
sI3pIKa MPOTpaMMHUpOBaHus"

https://kpolyakov.spb.ru/school/probook.h
tm

107-
109

I'enepanus Bcex ciI0B B
HEKOTOpoM asndaBure,
YAOBJIETBOPSIFOIINX
3aIaHHBIM OT'PAHUYCHUSAM.
[IpakTrueckas padota
"I"'enepanus Bcex CIoOB,
YIOBIETBOPSIIOIINX
3aJJaHHOMY YCJIOBUIO"

https://kpolyakov.spb.ru/school/probook.h
tm

110

Maccussl u

IIOCJIEA0OBATCIIbHOCTH YUCECII.

[IpakTrueckas padota
"3amosHeHue Maccusa'

https://kpolyakov.spb.ru/school/probook.h
tm

111

Brruucinenue 0000MIEHHBIX
XapaKTEPUCTHK 3JICMCHTOB
MAacCHBa WJIM YHCIIOBOM
[10CJIEI0OBATEIHLHOCTH
(cymMMBI, TPOU3BEACHHUS,
CpeIHEro
apu(pMeTHYECcKOro,
MHHHUMAJILHOTO U

https://kpolyakov.spb.ru/school/probook.h
tm




MaKCHUMAaJIbHOTO 3JIEMEHTOB;
KOJINYECTBA HJIEMEHTOB,
YJIOBJICTBOPSIOIINX
3a/IaHHOMY YCJIOBHIO).
[IpakTuyeckas pabora
"Berarcnenue 0000MEHHBIX
XapaKTePUCTUK MacCCHBA
(uncnoBoit
MOCJIEJ0BATEIBLHOCTH)"

112

JIuHelHsbI ToKCK
3a/IaHHOTO 3HAYCHUS B
MaccuBe. [IpakTnueckas
pabota "JIMHEHHBIN MOKUCK
3a/IaHHOTO 3HAYCHUS B
maccuBe"

https://kpolyakov.spb.ru/school/probook.h
tm

113

[IpakTrueckas padoTa
"[Tonck MUHUMAIIBHOTO
(MakCHMMaJIbHOTO) JIEMEHTa
B YKMCJIOBOM Maccuse"

https://kpolyakov.spb.ru/school/probook.h
tm

114

CopTupoBKa 0 JHOMEPHOTO
MaccuBa. [IpocTeie MeTOIBI
COPTHPOBKH (METOJT
My3bIpbKa, METOJ1 BEIOODA,
COPTHPOBKA BCTABKAMM).
[IpakTrueckas padota
"[IpocThie MeTOABI
COPTUPOBKH MaccuBa'

https://kpolyakov.spb.ru/school/probook.h
tm

102

CopTHupoBKa CIIMSHHUEM.
beicTpas coptupoBka

https://kpolyakov.spb.ru/school/probook.h
tm




MaccuBa (aJIrOpUTM
QuickSort). [Mpaktuueckas
pabota "bricTpas
COpTUpPOBKA MaccuBa'

103-
104

JIBOMYHBII MOKCK B

OTCOPTUPOBAHHOM MAacCCHBE.

[IpakTnueckas pabora
"JIBOUYHBIHI MTOUCK"

https://kpolyakov.spb.ru/school/probook.h
tm

105-
108

JIByMepHbIE MacCCUBBI
(MaTpulbl). AITOPUTMBI
00paboOTKH ABYMEPHBIX
MacCUBOB: BbIUHCIICHHE
MakcuMyma (MUHHUMYyMa) U
CYMMBI 3JIEMEHTOB
JIBYyMEPHOTO MaCCHUBA;
NIEPECTAaHOBKA CTPOK U
CTOJIOIIOB JBYMEPHOTO
MaccuBa

https://kpolyakov.spb.ru/school/probook.h
tm

109-
112

AnTopuTMBI 00pabOTKH
JIBYMEPHBIX MaCCHBOB:
BBIYMCIICHUE MAaKCUMyMa
(MUHUMYMA) U CYMMBI
3JIEMEHTOB JBYMEPHOTO
MaccuBa; MepecTaHOBKa
CTPOK U CTOJIOIOB
JIByMEPHOTO MaCCHUBA.
IIpakTuyeckas padora
"O6paboTka maTpui”

https://kpolyakov.spb.ru/school/probook.h
tm

113

Koprexu

https://kpolyakov.spb.ru/school/probook.h




tm

114- | BsezeHue B cioBapu https://kpolyakov.spb.ru/school/probook.h
116 tm
117- | MHoXxecTBa B A3bIKE https://kpolyakov.spb.ru/school/probook.h
119 Python tm
120- | Pemrenue 3amaq 24 https://kpolyakov.spb.ru/school/probook.h
125 «Konnexkunu B [IuToHE) tm
126- | KomOuHaTOpHbIC 3a7a4u B https://kpolyakov.spb.ru/school/probook.h
127 MIPOrpaMMHUPOBAHHUH tm
128- | IlepeGopHbIe aqrOPUTMbI https://kpolyakov.spb.ru/school/probook.h
129 tm
130- https://kpolyakov.spb.ru/school/probook.h
131 MeTo 4acTUYHBIX CYMM tm
132- https://kpolyakov.spb.ru/school/probook.h
136 Knacrepuzurus tm
137- | 3auerHnasi padora mo https://kpolyakov.spb.ru/school/probook.h
139 MPOrpaMMHPOBAHHIO tm

PaspaboTka mporpamm st https://kpolyakov.spb.ru/school/probook.h

peueHus MpoCThIX 3a1a4 tm

aHaJIn3a JaHHBbIX (O‘II/ICTKa
140 JAHHBIX, KJIacCU(UKaIus,

aHaJIM3 OTKJIOHEHUH ).

[IpakTuueckas padota

"Axann3 naHHbIx"

TekcToBsIii TIpoTIECCOP. https://kpolyakov.spb.ru/school/probook.h
141 PenaktupoBanue u tm

(dopmaTupoBaHue.
IIpoBepxka opdorpaduu u




rpamMmartuku. Cpeacrsa
IIOMCKA ¥ aBTO3aMCHBLI B
TEKCTOBOM IIPOIIECCOPE.
Hcnonp30BaHue CTUIICH.
CrpyKTypupOBaHHbBIE
TEKCTOBBIC JOKYMEHTHI.
CHOCKH, OTJIaBJIEHHE

142

3HAKOMCTBO C
KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TeXHudeckue
CpeACTBA BBOJIA TEKCTA.
Cnenuanu3upoBaHHbIE
CpEeACTBA PETAKTUPOBAHUS
MaTeMaTUYECKHUX TEKCTOB

https://kpolyakov.spb.ru/school/probook.h
tm

143

[IpakTrueckas padoTa
"BépcTka TOKyMEHTOB C
MaTeMaTH4YeCKUMHU
dbopmynamu"

https://kpolyakov.spb.ru/school/probook.h
tm

144

HNHCcTpyMeHTHI
pELeH3UPOBaHMUSI B
TEKCTOBBIX IPOIECCOPAX.
JlenoBas mepermnucka.
Pedepar. [IpaBuna
LUTUPOBAHUS UCTOYHUKOB U
ohopMIICHHS
o6ubnmorpaduueckux
ccbutok. OgopmieHue
CIHCKA JINTEPATYPHI.
CrannapTsl

https://kpolyakov.spb.ru/school/probook.h
tm




O6ubnmorpaduuecKkux
OIIMCaHUM

145

[IpakTuyeckas pabora
"MHOrocTpaHU4HbIE
JIOKYMEHTHI"

https://kpolyakov.spb.ru/school/probook.h
tm

146

OO6nayHbIE CEPBUCHI.
Konnexrtusnas padota ¢
JTOKYMEHTaMHU.
[IpakTnueckas pabora
"KonnextuHas pabota ¢
JTOKymMeHTaMu"

https://kpolyakov.spb.ru/school/probook.h
tm

147

Anamn3 ganuaerX. OCHOBHEBIE
3aJ]a4M aHAJIN3a JaHHBIX:
MPOrHO3UPOBAHUE,
KJaccudukanms,
KJIACTepU3aLMsl, aHAIU3
OTKJIOHCHUH.
IlocnenoBaTeIbHOCTE
pelIeHus 3aa4 aHaIN3a
JTAHHBIX: COOP MEPBUYHBIX
JIaHHBIX, OYHUCTKA M OIICHKA
KadecTBa JIaHHBIX, BBIOOD
W/WAIIHA TIOCTPOEHUE MOJICIIH,
npeoOpa3oBaHUE TaHHBIX,
BU3yallM3alus JaHHBIX,
WHTEpIpeTaus
pe3ynbTaToOB

https://kpolyakov.spb.ru/school/probook.h
tm

148

HpOFpaMMHLIC CpeAcCTBa U
HUHTCPHET-CCPBUCHI I

https://kpolyakov.spb.ru/school/probook.h
tm




00paboTKH U
NIPEACTABJICHUS JAHHBIX.
bonbiime ganuele.
MammHaHOE 00y4YeHHE.
NHTennexTyanbHbIl aHAIU3
JTAHHBIX

149

AHalIN3 JaHHBIX C
TTOMOTIIBIO IEKTPOHHBIX
Tabnuil. Beraucnenue
CYMMBI, CPEITHETO
apuMeTHIECKOTO,
HanOOJIBIIIETO
(HaMEeHbIIero) 3HaYeHUS
nrarna3oHa. Beruncienue
ko3 duimenTa Koppersiuu
JBYX PSAZIOB AaHHBIX

https://kpolyakov.spb.ru/school/probook.h
tm

150

[IpakTuueckas padota
"AHan3 NaHHBIX C
TTOMOIIIBIO IICKTPOHHBIX
Tadauir"

https://kpolyakov.spb.ru/school/probook.h
tm

151

IToctpoenue cTonlOyaTeIx,
JMHEWYaThIX U KPYrOBbIX
nuarpamm. [Tocrpoenue
rpadukoB QyHKIUH.
IIpakTuyeckas pabora
"HarnsgHoe npeacraBieHue
pe3yabTaToOB
CTaTUCTHUYECKOH 00pabOTKU
JIAHHBIX B BUJIE AUArpamMm

https://kpolyakov.spb.ru/school/probook.h
tm




CpeICTBAMU PeaKTopa
ANEKTPOHHBIX Ta0IHII"

152

[MonGop nuHMM TpeHa,
pelieHue 3aga4y
MPOTHO3UPOBAHMSL.
[IpakTuyeckas pabora
"[TopOop nuHUM TpeH.a,
MIPOrHO3UpoBaHue"

https://kpolyakov.spb.ru/school/probook.h
tm

153

YucneHHoe peneHne
YPAaBHEHUH € TOMOIIBIO
nmoadopa mapaMmerpa.
[IpakTnueckas pabora
"UucneHHoe peneHne
YpaBHEHUH € MOMOIIBIO
nmoaoopa napamerpa”

https://kpolyakov.spb.ru/school/probook.h
tm

154

OnTuMu3anys Kak IOUCK
HaWJTy4IIIero perieHus B
3a/IaHHBIX YCIOBUSX.
LeneBast pyHKIHUA,
orpannyeHus. JIokaibpHbIC U
rJ100aTbHBI MHHUMYMBI
1eneBoi pyHKIUH.
Pemenue 3amau
ONTHUMH3ALMU C IIOMOIILIO
ANICKTPOHHBIX TAOJIHII.
[IpakTuueckas pabora
"Perrenne 3agau
ONITUMM3ALINH C TTOMOIIIBIO
AJIEKTPOHHBIX TabHI"

https://kpolyakov.spb.ru/school/probook.h
tm




155 IToBTOpEeHUe

156 IToBTOpEeHUe

157 IToBTOpEeHUE

158 IToBTOpEHUE

159 IToBTOpEeHUE

160 [ToBTOpEHUE

161 [ToBTOpEeHuUe

162 [ToBTOpEeHue

163 [ToBTOpEeHUE

164 [ToBTOpEeHuE

165 [ToBTOpEeHUE

166 [ToBTOpEeHuE

167 [ToBTOpEeHUE

168 [ToBTOpEeHUE

169 [ToBTOpEeHUE

170 [ToBTOpEeHUE
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11 KVIACC

KoaunuecTBO 4acoB

Jara usyyenus

Ne DJIeKTpOHHbIe LU poBbIe
Tema ypoka IIpakTny
n/n KonTpoJbHbIe o0pa3oBaTe/ibHbIE Pecypchl
Bcero ecKue
padoThI
padoTsI

1 KonnuectBo nabopmariim 1 https://kpolyakov.spb.ru/school/probook.htm

2 AJITOPUTMBI CIKATHST JAHHBIX 1 https://kpolyakov.spb.ru/school/probook.htm

3 Anroput™m Xadpdmana 1 https://kpolyakov.spb.ru/school/probook.htm
[TpakTuyeckas paborta mo https://kpolyakov.spb.ru/school/probook.htm

4 teme "CxxaThe JaHHBIX C 1 1
IIOMOIIIBIO aJIrTOPUTMaA
Xaddmana"

5 Anroputm LZW 1 https://kpolyakov.spb.ru/school/probook.htm
AJITOPUTMBI CIKATHS JAHHBIX https://kpolyakov.spb.ru/school/probook.htm
¢ motepsamu. [IpakTuueckas

6 pabota o teme "Cxartue 1 1
JaHHBIX C IIOTCPAMU
(amroputmser JPEG, MP3)"

CKopocCTb nepeauu JaHHbIX 1 https://kpolyakov.spb.ru/school/probook.htm
IToMexoycTOMYMBBIC KOJIbI 1 https://kpolyakov.spb.ru/school/probook.htm
IIpakTryeckas pabora mo https://kpolyakov.spb.ru/school/probook.htm

9 teme "[lomexoycroitunBbie 1 1
KOOBI"

Cuctembl. KoMIoHEHTHI https://kpolyakov.spb.ru/school/probook.htm

10 CHUCTEMBI U UX 1
B3aUMO/ICVICTBHE.




CucteMHbIit 3QexT.
VYnpaBieHue Kak
nH(GOPMAIMOHHBIN MTpoIIecC.
OO6parHas cBsI3b

11

Mojenu 1 MOIETMpPOBaHKUE

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

12

CrpykrypupoBaHue
nHpopmanuu ¢
HCII0JIb30BaHUEM
F€OMETPUUECKUX U
TAOUYHBIX MOJEIEH

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

13

Pemenue 3a1a4 ¢ IOMOIIBIO
rpacdoB

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

14

epeBps

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

15

OCHOBBI TEOPHUH UTP

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

16

[IpakTrueckas padoTa 1o
Teme "TIoMCK BBIMTPBIITHOM
CTpaTEruy B UTPE C MOJTHOU
nHpopmaruen”

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

17

CpeﬂCTBa HUCKYCCTBEHHOI'O
HHTCIIJICKTA

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

18

[IpakTrueckas paboTa 1o
teme "Cpeacrtaa

HUCKYCCTBEHHOT'O MHTEJIEKTA"

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

19

dopmanuszanys NOHATUSA
anropurma. Mammna
TrropuHra Kak
YHUBEpCaJbHas MOJECIb
BbluncieHun. Tesuc Yépua—

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




TrropuHra

20

[IpakTuyeckas padora o
teme "CocraBieHue NpocToit
MPOTrPaMMBI JIJISI MAIITHHEI
Trropunra"

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

21

Mamwuna Ilocta

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

22

HopmaneHbie anropudmbr
Mapxkosa

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

23

ANTOpUTMHYECKHU
HEpa3pelmnMble 3a1a49H.
3amada ocTaHOBA.
HeBo3MoxHOCTE
aBTOMATHUYECKOM OTIIagKH
nporpamm

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

24

CI10KHOCTE BBIYHCIIEHUN

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

25

[Touck mpocThIX YKcen B
3aJJaHHOM JIMarna3oHe ¢
MIOMOIIBIO aJrOpUTMA
«pemiero IparocheHar

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

26

[IpakTnueckas pabora mo
teme "Tlouck nmpocThIX yncen
B 3aJaHHOM Auarnasone"

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

27

MHoropa3psIHbIe Heble
qHCIIa, 3a/1a4¥ JUIMHHOM
apu(MeTHKH

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

28

[IpakTuueckas pabota mo
teMme "Peanuzanusa
BBIUMCIIEHUH C

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




MHOTOPAa3psIHBIMU YKcaamu"

CnoBapu (accoluaTHBHBIC https://kpolyakov.spb.ru/school/probook.htm
MacCCHBBI, OTOOpaKEHUS).

Xoami-tabnuiel. [loctpoenue

29 21

a(haBUTHO-9aCTOTHOTO
CIIOBaps IS 33IaHHOTO
TEeKCTa

[TpakTuyeckas paboTta mo https://kpolyakov.spb.ru/school/probook.htm
teme "IlocTpoeHue
30-31 | andaBUTHO-YACTOTHOTO 2 1
CJIOBaps 1A 3aJaHHOTO
Tekcra'

AHanmu3 TeKcTa Ha https://kpolyakov.spb.ru/school/probook.htm
€CTECTBEHHOM SI3bIKE.
Brinenenune

32-33 IOCJIEIOBATEILHOCTEN 1TIO 2
mabsiony. PerynspHeie
BhIpaKeHUA. YacTOTHBIM
aHaIn3

IIpakTryeckas pabora mo https://kpolyakov.spb.ru/school/probook.htm
34-35 teMe "AHann3 TeKcTa Ha 2 1
€CTECTBEHHOM SI3LIKE"

Crexu. AHanms https://kpolyakov.spb.ru/school/probook.htm
36-37 | TpPaBHUIBLHOCTH CKOOOYHOTO 2
BBIPpAKCHUS

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

ApuMPMECTUUYCCKOTIO
3g.39 | 2Pud
BLIpa)KeHI/IH, 3aIITMCAHHOTIO B

nocTpuKcHOU hopme




40-41

[IpakTuyeckas padora o
teme "Boruncnenue
apru(METHIECKOTO
BBIPAKCHUS, 3aIIMCAHHOTO B
noctpukcHoi hopme”

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

42-43

Ouepenu. Ucnons3zoBanue
ouepenH Uil BpeMEHHOTO
XpaHCHHA OaHHBIX

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

44-45

[IpakTnueckas pabora o
teme "Vcnons3oBaHue
ouepenn"

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

46-47

Hepesbsi. Peannzanus aepena
C IOMOIIIBKO CCBIJIOYHBIX
CTPYKTYp. JABonyHBIE
(6bunapHbIC) TEpPEBbSI.
[Toctpoenune nepesa st
3aIaHHOTO apU(PMETHIECKOTO
BBIPAXKEHUS

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

48-49

[IpakTrueckas padboTa 1o
teMe "Mcnosp3oBaHue
JIEPEBHEB IS BEIYUCIICHUS
apuMETUYECKUX
BBIpaKEHUIT"

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

50-51

PekypcuBHbBIE alITOPUTMBI
00xo0/1a iepena.
Hcnons3oBaHue cTeKa U
ouepeau it 00xo/a AepeBa

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

52-53

PekypcuBHBIE allTOPUTMBI
o0xoJ1a 1epeBa.

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




Hcnonb3oBanue creka u
odepenu i 00xXo/1a aepeBa

54-55

AJTOpUTMBI Ha Tpadax.
[TocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JIepeBa
B3BELIECHHOT'O CBSA3HOIO
HEOPUEHTUPOBAHHOTO rpada

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

56-57

O6xox rpada B rmyOuny.
O6xo0x rpada B mupuny

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

58-59

KonnuecTBo paznuuHbIx
IIyTeN MEXAY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO
alMKINYeckoro rpada

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

60-61

Anroput™m JIeHKCTpBHI.

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

62-63

[IpakTrueckas padoTa 1o
TeMe "Brruncienue UITHHEI
KpaT4yalIlero myTu Mexmy
BepIIMHaMu I'pada (aIroput™
JeiikeTps)"

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

64-65

Anroput™m ®noitga—
Yopmamia

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

66-67

3amauu, penraeMsbie ¢
MTOMOIIBIO0 TUHAMUYECKOTO
MIPOrpPaMMHUPOBAHHUS:
BBIYHCIICHUE PEKYPCUBHBIX

byHKIII

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

68-69

[IpakTuueckas pabora mo
TeMme "Breruncienue

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




PEKYpPCHUBHBIX (DYHKLUH C
MIOMOIIBIO TUHAMUYECKOTO
[IporpaMMHUpoBaHus"

70

3amauu, pemaeMsie ¢
IIOMOIIIYO TUHAMHNYCCKOT'O
MPOTPAMMHUPOBAHHUS: TIOJICUET
KOJIMYECTBA BAPHAHTOB

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

71

[IpakTnueckas pabota o
teme "[loacuér konmmyecTBa
BAPUAHTOB C IOMOIIbIO
JMHAMHYECKOTO
MporpaMMupoBaHus"

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

72

3agaum, pemaemMole ¢
MOMOIIBIO TUHAMHYECKOTO
MPOTPaMMHUPOBAHUS: 3a4aUn
ONTHUMHM3ALINU

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

73

[TonsiTue o mapaaurmax
nporpammupoBanus. O630p
SI3BIKOB ITPOTPAMMHUPOBAHUS

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

74

ITousarue 00 00OBEKTHO-
OPHUEHTUPOBAHHOM
MPOrpaMMHUPOBAHHUH

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

75

OOBEKTEI U KJIACCHI.
CBOMCTBa U METOIBI
00BEKTOB

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

76

OOBEKTHO-OPUEHTUPOBAHHBIH
aHaIn3

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

77

[IpakTryeckas padora o

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




teMme "Hcnon3oBanue
TOTOBBIX KJIACCOB B
nporpamme”

78

Pa3paboTtka nmporpamm Ha
OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOT'O MOAX0/1a

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

79

[IpakTnueckas pabora
"PazpaboTka nmpocToit
IIPOTPaMMEI C
HCMOJIb30BAHUEM KJIACCOB"

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

80

WNukancynsanus.
[IpakTnueckas pabora mo
teme "Pa3paboTka kiacca,
HCIOJIb3YIOLIETO
WHKAICYJSAIHI0"

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

81

Hacnenosanue.
[Tomumopduzm

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

82

[IpakTnueckas pabora mo
teMe "Pa3paboTka nepapxuu
KJ1accoB"

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

83

Cpensbl ObICTpOH pa3pabOTKu
nporpamm. [IpoekTrpoBanue
uHTepdeiica noap3oBaTess

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

84

IIpoexTupoBanue
uHTepdeiica noab3oBaTess

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

85

Hcnonp30BaHne roToBbIX
YIPaBISEMBIX YJIEMEHTOB TS
MoCTpoeHus uHTepdeiica

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




86

[IpakTuyeckas padora o
teme "Pa3paboTka
MPOrpaMMEI C TpadUIeCKUM
uHTepdeiicom”

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

87

N3yuenune BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

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

88

N3yuenune BTOpOro s3bka
MIPOrpaMMHUPOBAHUS

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

89

Dranbl KOMIBIOTEPHO-
MaTeMaTH4eCKOTro
MOJETUPOBAHUS

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

90

Juckperuzanus npu
MaTeMaTH4eCKOM
MO/IETUPOBAHUH
HENpPEepPbIBHBIX ITPOLIECCOB.
MoaenupoBaHue JBUKEHUS

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

91

[IpakTrueckas padoTa 1o
teme "MoaenupoBaHue
IBIKeHUs"

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

92

MonenupoBanue
OHOJIOTHYECKUX CHCTEM.
[IpakTrueckas paboTa 1o
teme "MojenupoBaHue
OMOJIOTHYECKUX cHCTEM"

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

93

MareMaTru4ecKue MOJCIU B
OKOHOMHMKECE.
BrruncauteabHbIe
OKCIICPUMCHTBI C MOACIIAMUA

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




94

BeposTHOCTHBIE MOIENH.
[IpakTuyeckas pabora o
teme "MMutanmonHoe
MOJEIMPOBAHUE C TIOMOILIBIO
Metona Monte-Kapio"

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

95

Kommbroreproe
MO/JIEITMPOBAHUE CUCTEM
YIIPAaBJICHUSI

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

96

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

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

97

Tabnuunble (pensurOHHbIE)
0a3bl JaHHBIX

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

98

[Townck, coptupoBKa 1
¢bunbTpanus JaHHBIX.
3anpockl Ha BEIOOPKY
JTAHHBIX. 3aPOCHI €
napamerpamu. Beruucnsemoie
TI0JISI B 3ampocax

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

99

[IpakTrueckas padboTa 1o
teMme "PaboTa ¢ rotoBoit
0a3011 JaHHBIX"

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

100

MmuoroTtabau4yHble 0a3bl
JMaHHBIX. TUIIBI CBSA3EH MEX Y
tabaunaMu. BHemHui Kiroy.
IlemocTHOCTH 0a3bl JaHHBIX

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

101

[IpakTuueckas pabota mo
teme "Pa3paboTka
MHOT'OTa0INYHOM 0a3bl
TaHHBIX"

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




3anpockl K MHOTOTAOIMYHBIM

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

102
0a3aM JaHHBIX
[IpakTuyeckas pabota mo https://kpolyakov.spb.ru/school/probook.htm
Teme "3anpocel K
103 .
MHOTIOTaOJIUYHOM Oa3e
TaHHBIX"
104 SI3BIK yIIpaBIICHUS TaHHBIMHU https://kpolyakov.spb.ru/school/probook.htm
SQL
[TpakTuyeckas paboTta mo https://kpolyakov.spb.ru/school/probook.htm
105 TeMe "YTpaBieHUe TaHHBIMU
C TIOMOTIIBIO s13b1ka SQL"
Hepensironnsie 6a3bl https://kpolyakov.spb.ru/school/probook.htm
106 JTAHHBIX. DKCIIEPTHHIE
CHUCTEMBI
107 HHTepHET-TIPUIOKEHUS https://kpolyakov.spb.ru/school/probook.htm
[TousiTe 0 cepBepHOI U https://kpolyakov.spb.ru/school/probook.htm
KJIMEHTCKOM 4acTsAX cauTa.
108 TexHoIOrus «KJIUEHT —
cepBep», €€ TJOCTOMHCTBA U
HEJOCTAaTKHU
109 OcHoBsl si3p1ka HTML https://kpolyakov.spb.ru/school/probook.htm
IIpakTuyeckas pabora mo https://kpolyakov.spb.ru/school/probook.htm
110 teMe "Co31aHue TEKCTOBOU
BeO-cTpaHUIlbI"
111 OcHoBsl si3pika HTML https://kpolyakov.spb.ru/school/probook.htm
112 OcHoBsI si3p1ka HTML https://kpolyakov.spb.ru/school/probook.htm
113 [IpakTuueckas pabora mo https://kpolyakov.spb.ru/school/probook.htm

teMme "Co3gaHue BeO-




CTpaHULIbI, BKIIFOUAKOLIEH
MYJIbTUMEUITHBIC OOBEKTHI
(pucyHKH, 3BYKOBBIC JJaHHBIE,
BH1€0)"

114

OCHOBBI KacKaHbIX TAOJIHII
cruieit (CSS)

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

115

[IpakTnueckas pabota o
teme "OdopmieHue
CTPaHUIIBI C TTOMOIIIHIO
KacKaJaHbIX Ta0muL cTuiaehH"

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

116

Cuenapuu Ha sI3bIKe
JavaScript

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

117

Cuenapuu Ha sI3bIKe
JavaScript

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

118

®dopMbI HA BEO-CTpaHHUIIE

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

119

[IpakTrueckas padoTa 1o
teMe "OOpaboTKa JaHHBIX

(bOpMH

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

120

Pa3memnienue Be6-caifToB.
VYcenyra xoctuHra. 3arpyska
(haiioB Ha calT

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

121

Kanpuposanue. Ucnpasienue
nepcrneKkTuBsl. ['ucrorpamma.
Koppexkuust yposHeii,
KOPPEKIIHSI 1IBETA.
OO6eciBeunBaHUE I[BETHBIX
M300paxeHuit

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

122

BBon uzobpaxxenuii ¢

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




UCIIOJIb30BAHUEM Pa3JIMUHBIX
U(POBBIX YCTPOKCTB.
[IpakTuyeckas pabora 1o
teme "OOpaboTka UPPOBBIX
dororpadmii”

123

Perymb. Pabora ¢
obnactsiMu. OUIbTPHIL.
[IpakTnueckas pabota o
teme "Perymib nudpossix
¢doTorpaduit”

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

124

MHorocnoiHbIe
n3o0paxxkeHus. TexcToBbie
ciron. Macka cios. KagaJesr.
CoxpaHeHue BbIJICICHHON
obnactu

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

125

[IpakTrueckas padoTa 1o
TeMe "MHOrocnonHsie
n3o0paxxkeHus"

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

126

[ToaroToBka wiuIrOCTpanUiA
IUIsL BEO-CaliTOB.
[IpakTrueckas paboTa 1o
TeMme "AHUMUPOBAHHBIE
n3o0pakeHus"

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

127

Bekropnas rpaduka.
Bekropuzanus pacTpoBbIX
M300paxeHuit

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

128

[IpakTuyeckas padora o
teme "BekTopHas rpapuka’

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

129

HpI/IHI_[I/Il'ILI MMOCTPOCHUA U

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




pEeAaKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN

[IpakTuyeckas pabora 1o

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

130 teme "Co31aHne IpocTbIX
TpEXMEPHBIX Mozemeil"

131 CeTo4HbIC MOJICIH. https://kpolyakov.spb.ru/school/probook.htm
Marepuaibl

132 [TpakTruyeckas paboTta mo https://kpolyakov.spb.ru/school/probook.htm
teme "Cerounbie moaenu"

133 MoenupoBaHie HCTOUHUKOB https://kpolyakov.spb.ru/school/probook.htm
ocsenieHus. Kamepsl

134 [TpakTryeckas paborta mo https://kpolyakov.spb.ru/school/probook.htm
teme "Pennepunr"

135 AJUTITHBHBIC TEXHOJIOTUH https://kpolyakov.spb.ru/school/probook.htm
(3D-mpuHTEpHI)
[TousiTie 0 BUPTYyaIbHOM https://kpolyakov.spb.ru/school/probook.htm

136 pPEaTbHOCTH U AOTIOJIHEHHOM
PEAITBHOCTHU

137 Ananu3 uHGOPMAIHOHHBIX https://kpolyakov.spb.ru/school/probook.htm
MoJIenel (ITOBTOPEHHE)

138 Jloruka (IOBTOpEHHE) https://kpolyakov.spb.ru/school/probook.htm

139 AHau3 alIropuTMOB U https://kpolyakov.spb.ru/school/probook.htm
porpaMM(ITOBTOPECHHE )

140 N3mepenune uHGOpMAIHH https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

141 KonunuectBo nndopmaryu B https://kpolyakov.spb.ru/school/probook.htm
coo0111eHnH (IOBTOPEHUE)

142 CucreMbl CUUCIICHUS https://kpolyakov.spb.ru/school/probook.htm




(moBTOpEHME)

CamocrostenbHas pabora

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

143 (3amanus 1-14)

144 Cetr (MOBTOpEHUE) https://kpolyakov.spb.ru/school/probook.htm

145 PexypcuBHas pyHKIus https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

146 PexypcuBHas hyHKIus https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

147 PexypcuBHas pyHKIus https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)
O06paboTka https://kpolyakov.spb.ru/school/probook.htm

148 OCJIEIOBATEILHOCTEN
(moBTOpEHME)

149 CHUCTEeMBI CUMCIICHHS https://kpolyakov.spb.ru/school/probook.htm

150 CHCTEMBI CUMCIICHHS https://kpolyakov.spb.ru/school/probook.htm

151 JlnHaMu4ecKoe https://kpolyakov.spb.ru/school/probook.htm
nporpammupoBanue B 9T

152 Teopus urp https://kpolyakov.spb.ru/school/probook.htm

153 Teopus urp https://kpolyakov.spb.ru/school/probook.htm

154 CHUMBOJIbHBIE https://kpolyakov.spb.ru/school/probook.htm
CTPOKHU(TIOBTOPEHHUE)

155 CuMBOJIbHBIC https://kpolyakov.spb.ru/school/probook.htm
CTPOKHU(TIOBTOPEHHUE)

156 CuMBOJIbHBIC https://kpolyakov.spb.ru/school/probook.htm
CTPOKH(IIOBTOPEHUE)

157 CuMBOJIBHBIE https://kpolyakov.spb.ru/school/probook.htm

CTPOKH(IIOBTOPEHUE)




158 IMowuck nenureneit 1 https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

159 IMowuck nenureneit 1 https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

160 [Mowuck nenureneit 1 https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

161 [Mowck nenureneit 1 https://kpolyakov.spb.ru/school/probook.htm
(moBTOpEHME)

162 [Mpaktukym 3amanust 11-25 1 https://kpolyakov.spb.ru/school/probook.htm

163 O0paboTKka TaHHBIX C 1 https://kpolyakov.spb.ru/school/probook.htm
IIOMOIILI0 COPTUPOBKHU

164 O0paboTKa TaHHBIX C 1 https://kpolyakov.spb.ru/school/probook.htm
IMIOMOIILI0 COPTUPOBKU

165 O0paboTKa JaHHBIX C 1 https://kpolyakov.spb.ru/school/probook.htm
IIOMOIIBIO COPTUPOBKHU

166 O0paboTKa JaHHBIX C 1 https://kpolyakov.spb.ru/school/probook.htm
IIOMOIIIBXO COPTUPOBKU

167 Perrenue 3amay «O6paboTKa 1 https://kpolyakov.spb.ru/school/probook.htm
IIOTOKa JaHHBIX»

168 Hrorosas pabora https://kpolyakov.spb.ru/school/probook.htm

169 Hrorosas pabora https://kpolyakov.spb.ru/school/probook.htm

170 Hrorosas pabora https://kpolyakov.spb.ru/school/probook.htm

OBIIEE KOJIMYECTBO YACOB 170 40

I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

[TonsikoB K.}O. Mudopmatuka. 11 kinacc (6a30Bbiil ¥ yriyOJeHHBIH YPOBEHB) (B 2
gacTax) : yueOnuk. Ul / K.1O. [Tonsikos, E.A. Epemun. — 2-e uzg., crepeoTu. —
M.: BUHOM. Jlabopatopus 3uanuii, 2020. — 238.[2]c.:un. — ISBN 978-5-9963-
5457-3 (Y.1).

[MomsikoB K.}O. Uudopmatuka. 11 kinacc U.2: yueOHUK 6a30BOTO U YIIIyOJIEHHOTO
ypoBaeit / K.1O. [Tonsikos, E.A. Epemun. — 3-e uza., crepeotun. — M.:
[Ipocsemenue, 2021. — 302, [2] c. : un. — ISBN 978-5-09-081099-9.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

KoMmbroTepHbIi TPakTUKYM (C KOMIUIEKTOM 3JIEKTPOHHBIX YU€OHBIX CPEJICTB) B
AIIEKTPOHHOM BHUJIE pa3MEIIeH Ha caiiTe aBTOPCKOTO KOJIEKTHBA!

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

[MpodunsabIi Kype nHbpopMaTuku u UK T: profil-ikt.narod.ru
[Ipe3eHTanuu K ypokam, TeCTbl, OpHUIHaIbHBIC JOKYMEHTHI: informic.ru


https://kpolyakov.spb.ru/school/probook/prakt.htm
http://profil-ikt.narod.ru/




