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IMNOACHUTEJIBHAASA 3AIINCKA

[Tporpamma no unpopmaTtuke (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW  00pa3oBaTebHOM TPOTpPaMMbI  CpPEAHETO  OOIIero
obOpazoBanusi, npeactaBieHHbIx B @PI'OC COO, a taxxke denepanbHOil paboueit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma mno wuHpoOpmMaTuKe AT MNOpEACTaBIEHUE O LEsAX, oOuen
cTpaternu OOy4YeHUs, BOCHUTAHHUSA M PA3BUTUS OOYYAIOIIMUXCS CpEICTBAMU
yueOHoro mpenmera «MuHdopmatuka» Ha yriayOJaE€HHOM ypOBHE, YCTaHABIIMBAET
o0s13aTenbHOe peIMEeTHOE coJiepKaHue, peycMaTpuBaeT ero
CTPYKTYPUPOBAHHE I10 pa3jiesiaM U TeMaM Kypca, ONpeesieT paciupeiesieHue ero
no kiaccaM (TogaMm u3ydeHus), Naé€T IpUMEpPHOE pacrpe/esieHne yueOHbIX 4acoB
0 TEMAaTUYECKUM pas3feliaM Kypca U PEKOMEHAYyeMylo (TpUMEpHYIO)
IOCJEOBATEIbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIpPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIMNXCSl.

[Tporpamma o uHPOpPMATHKE ONPEACIAeT KOMMUECTBEHHbIC U KaueCTBEHHBIC
XapaKTePUCTHKU y4eOHOTO MaTepHasa JIjs KaXJI0To rojia U3yueHus, B TOM YHUCIIE
JUIS COAEPATEebHOTO HAIOJHEHHsI Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTeCTalUU oOyyJarouuxcs, BCEPOCCUMCKUX IPOBEPOUYHBIX pabor,
rocyJapcTBeHHOM UTOroBoi arrecrauuu). [IporpamMmma no undopmaTuke sBiIseTCA
OCHOBOHM MJIi COCTaBJICHHA AaBTOPCKUX YUYEOHBIX TPOTpaMM U Y4YEOHHUKOB,
HOYPOYHOI'0 TUIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTuka B cpegHem o01ieM o0pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYyYHOW JMCUMIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITMOHHBIX
IPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  OOJIaCTM ~ TPUMEHEHHS  WH(POpPMATUKH, TPEKIE  BCETO
uH(OPMAIMOHHBIE TEXHOJOTUH, YIIPABICHUE U COIIUANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHpOpMAaTHKH ©  HMH(DOPMAIMOHHON
JEeSITeTbHOCTH.

Kypc unbopMaTuku mjiss ypoBHSI CpEeIHETO OOIIero oOpa30BaHUS SIBIISETCS
3aBepUIAlONIMM 3TallOM HENpPEpPhIBHOW MOJArOTOBKM O0O0ydYaromMxcsi B o01acTu
uHOPMATUKA U MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OMUpaeTCs
Ha coJiepkaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TOCTOSHHOTO  TPUMEHEHUs  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, Ja€T TEOPETHUUYECKOE OCMBICICHHE, MHTEpIPETalrio U 00o0IIeHne
3TOTO OIBITA.



PesynbraThl  yriiyON€HHOTO YpPOBHS HM3y4YE€HHSl Yy4yeOHOro mpeameTa
«adpopmatrukay OPHEHTHPOBAHBI HAa TMOJYYEHUE KOMIIETEHTHOCTEH ISt
nocienyromeil  npodeccuoHaIbHOM  IEeATeIbHOCTH KaK B paMKax JIaHHOU
npeAMEeTHOM 00J1acTH, TaK U B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIOUEBBIMU TOHSITHUSMH W 3aKOHOMEPHOCTSIMU, HA KOTOPBIX
CTPOUTCSl JJaHHAsl TpeAMeTHas 00JacTh, PacloO3HABAHUE COOTBETCTBYIOUIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IUYHBIC MTOAXObI
K M3YUYCHUIO SIBJICHUH, XapaKTePHBIX I U3y4yaeMOoi peIMETHOM 00JIacTH;

YMEHHME peliaTh THUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUEe 3ajayu,
XapakTepHblE JUIsl HUCIOJIb30BAHUST METOJOB W HHCTPYMEHTApUsl JTaHHOU
peaMETHON 00J1acTH;

HAJIM4YUE TPEACTABJICHUN O JaHHOW MPEAMETHOM 00JIacTh KakK IEJOCTHOMN
Teopun (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUMU.

B pamkax yriayOn€HHOTO YpOBHS M3y4eHHS HHPOPMATUKH OOECIICYMBACTCS
1[eJICHANPAaBIICHHAS] TIOJITOTOBKA OOYYArOMIMXCS K MPOJIODKEHUIO 00pa3oBaHMs B
opraHuzanusx  npodecCUuoOHaIbHOrO  O0pa3oBaHUs IO  CIEHHUAIBHOCTSM,
HEIMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMM TEXHOJIOTHUSIMH, TaKUM Kak
nporpaMMHasi MHXeHepus, MHQOpMalMOHHAs 0€30MacHOCTh, MH(OPMAIUOHHbBIC
CUCTEMbl M TEXHOJIOTUU, MOOWJIbHBIE CHCTEMBI W CETH, OOJIbIIME JaHHBIE U
MalIMHHOEe O0Oy4YeHHe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OeClpOBOJHON CBA3M, POOOTOTEXHHMKA, KBAHTOBbBIC
TEXHOJIOTUH, CUCTEMbl PaCIpe/IeIEHHOTO pPeecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JOTIOJITHEHHOM pPEAIbHOCTEM.

OcHoBHast 1enb uU3yuyeHus yueOHoro mnpenmera «WHpopmatuka» Ha
yrayOonéHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHusi — oOOecleueHue
JanbHEHIIero pa3BUTUS HMHOOPMAIMOHHBIX KOMIIETEHIIMNA O00ydYaroumierocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIErocsi HHOOPMAIIMOHHOTO OOIIECTBA
Y BO3pacTalolllel KOHKYPEHIMM Ha pBhIHKE TpyJa. B cBs3u ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIHU
uHpopmatrkd, HUHPOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOPMHUPOBAHHOCTh YMEHHMM pa3nu4arh (AKTHI W OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETh HX CBSI3b C KPUTEPUSAMHU OLICHUBAHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IPOBEPSTH HA TOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;



c(OpPMUPOBAHHOCTh ~ MPEJICTABICHUA O BIMSHHM WHGOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJOBEKa B OOLIeCTBE, IMOHMMAaHHUE COLMAJIBHOTO,
HKOHOMHYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOT0, MPUPOIHOIO,
OPrOHOMUYECKOTO,  MEAMIMUHCKOTO W (DU3HOJOTHYECKOTO0  KOHTEKCTOB
UHGOPMAIIMOHHBIX TEXHOIOTHIA;

NPUHATHE MPABOBBIX U ITHYECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHA,
OCO3HaHHE OTBETCTBEHHOCTH JIIOJECH, BOBICUEHHBIX B CO3/IaHUE U HUCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHne HH(OpMaIIIY;

CO3J]aHUE YCJIIOBMM JJi1 pa3BUTHA HABBIKOB Y4YEOHOW, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENLCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHUBAIMU OOYYAIOMIMXCS K
CaMOpa3BUTHIO.

B coxpepxanun yuyeGHOro npeamera «MHopmaTHkay BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zea.

Paznen «llugpoBass rpamMoOTHOCTH» IIOCBALIEH BOIpPOCaM YCTPOUCTBA
KOMIBIOTEPOB M  JPYIHX DOJEMEHTOB IMH(PPOBOTO OKPYXKEHUS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPE/ICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu VHTepHET H HCIHOJNB30BAHUIO HWHTEPHET-CEPBHUCOB, HWHOOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperuyeckue OCHOBHI HMH(POPMATHKH» BKIIOYaeT B cels
NOHATUWHBIN anmapar HMH()OPMATHUKH, BOIMPOCH KOIWPOBaHUSA WH(OpMALIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aJlreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJIEITMPOBAHUS.

Paznen «AJaropuTmMbl M NPOrpaMMHpPOBaHHE» HAMPaBICH HA pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy aJrOpUTMOB U OLIEHKY UX CIOXKHOCTH,
(opMupOBaHHE HABBIKOB peaM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Pazpen  «AudopMaumoHHbIEe  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
NPUMEHEHUsT WHQOPMAIIMOHHBIX TEXHOJOTUH, pEalM30BaHHBIX B MPHUKIAIHBIX
IPOrpaMMHBIX MPOAYKTaX W MHTEPHET-CEPBUCAX, B TOM UHMCIIE B 3aJa4ax aHajan3a
JAHHBIX, HMCMOJb30BAaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaOJHUIl JJIS PEIICHUs
MPUKJIAJAHBIX 3a7a4.

B mpuBeaénnom nanee copepxkanuu ydeOHoro mpenmera «MuaopmaTrkay
KypPCHBOM  BBIZICICHBI  JIOMOJHUTENBHBIE TEMBbl, KOTOphIE HE BXOISIT B
00s13aTeNbHYI0 TPOrpaMMy 0OydeHHs, HO MOTYT OBITh IPEIOKEHBI ISl U3yUCHUS
OTJICIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

YriyOnéHHbpli  ypOBEHb HW3Y4YEHUSI HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTHUECKOTO  MpOQWIsA, OpPUEHTHPOBAHHOTO HAa  WHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeIbHOCTU. YTIyONEHHBI YpOBEHb H3yYEHHUS
uHOpPMATHKK 00ECIIeYMBACT: TOATOTOBKY OOYyYaroluuXxcsi, OPUEHTHPOBAHHBIX Ha



CHENUATBPHOCTH B 00JacTH HMH(POPMAIMOHHBIX TEXHOJIOTHH W WHXCHEPHBIC
CHEIUATbHOCTH, y4YacTHE B TPOEKTHONW M HCCIEIOBATEIHCKOU JESITEIIbHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HANpaBJICHUSIMHU OTpacid HWH(POPMAITMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YUaCTHIO B OJIMMIIHAJAaX M Clade
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o WH(popMaTHKe.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B Tpeleiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHUIO YYHUTENsl TpH MOATOTOBKE paboueit
IpOrpaMMBbl U TIOYPOYHOTO TJIAHUPOBAHMS.

OO11ee YnciI0 YacoB, PEKOMEHOBAHHBIX JJIsl U3y4YeHUsI HHDOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Hezaeno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIO).



COJEP XAHME OBYUYEHUA
10 KVIACC

udpoBasi rpaMOTHOCTDH

TpeOoBaHus TEXHUKHM OE€30MACHOCTM M THUTMEHbl Tpu  pabote ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHUS.

[IpuHuunsl paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBINOJHECHHE IPOTPAMMBI  ITPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas namsATh. OOMEH JaHHBIMU C
noMouibio muH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1ocTyn K mamsTy.

OCHOBHbBIE TEHJACHUUU  Pa3BUTHUA KOMIIBIOTEPHBIX ~ TEXHOJIOTHIA.
[TapannenbHbie BBIYMCIICHU. MHorormpoueccopHsie CHUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHaple BHIYUCIUTEIBLHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOOWIbHBIE LHU(PPOBBIE YCTpPOWCTBA W HMX pPOJb B
KOMMYHHUKALIUSIX. BceTrpoennbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGotusupoBanHbIe TPOU3BOICTBRA.

[TporpammHuoe obecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. Bubl
IporpaMMHOro olecredeHus: U ux HazHadeHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHrss MOOWJIBHBIX ycTpoicTB. [lapaimnenbHoe mNporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe obOecrieuenue. OrnepalOHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpouicTB. MHCTammsiuuss W JEUHCTAUALUSA  OPOTrPAMMHOIO
o0ecrnedeHusl.

daiinoBeie cucTeMBbl. [IpUHITUIIBI pa3MelleHus] ¥ WUMEHOBaHHS (HaljioB B
nosroBpeMeHHon namsatu. [llabnonsl 1uist onucanus rpymni (aitnos.

[IporpammHoe oGecrnieuenue. JIueH3npoBaHue MPOrpaMMHOIO 0OeCTIeUeHUS
u uudpoBeix pecypcoB. IIpompumerapHoe u CcBOOOJHOE MPOTpaMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE MCIOIB30BAHUE MPOTPAMMHOTO
obOecrieueHuss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAaEMas
3aKOHOAATENbCTBOM Poccuiickon denepanuu 3a HENPABOMEPHOE HUCIIOJIb30BAHUE
IPOrPaMMHOTO O0ecTiedeHUs 1 UG POBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS U aNlapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie nporokoibl. Cets UHTEpHET. Anpecanus B cetu MutepHet. [IpoTokonbl
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha monacern ¢ moMomipro Macok mnoxcerer. CereBoe
agMuHUCTpUpoBaHue. [lojlyueHHe HaHHBIX O CETEBBIX HACTPOWMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBA3U € y3i0M certd. OmnpeneneHue mapiipyTa JIBHXKEHUS
IIAKETOB.

Bunet  pestensHoctn B cetu  WurtepHer. CepBucel  HMuTepHera.
["eonndopmanioHHble CUCTEMBI. [ €0JIOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JoKanus MOOWIBHBIX TeIe(OHOB, OIpECICHUE 3arpyKEHHOCTU
aBTOMArucCTpaseil), MHTEPHET-TOPTOBIIS, OpOHUPOBaHUE OUIIETOB M TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEpBUCHI U yciyru. ColuanbHblE CETH —
OopraHu3anys KOJJIEKTUBHOTO B3auMOJAEHCTBUS U oOMeHa JaHHbIMU. CereBoi
STUKET: MpaBWia MOBeleHUs B KubeprpoctpaHcTBe. [IpobiieMa MoOMIMHHOCTH
noiyueHHoM nHpopmanuu. OTKpHITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexXHOreHHble W SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue npodiieMbl 3aIUThl
uHpopmarmu  u  uHbOpMaUOHHONW  Oe3omacHocTH. CpeacTBa  3alUTHI
nH(OpPMAITMH B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3WPOBAHHBIX
uHQOpMAIIMOHHBIX  cucTeMax. lIpaBoBoe obecrneueHne WHOOPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue HECAaHKLIMOHUPOBAHHOTO  JOCTyna K  JUYHOU
KOH(UIEHIMaTbHON MHPOpMaLUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHoCHOE mporpaMmMHOE 00€CIeUYeHHEe U CHOCOObI
O00psOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXHuBa
uHpopmanuu. PezepHoe konuposanue. [laponbHas 3anmra apxusa.

[IudpoBanue maHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHIL.
[Mudper npoctoit 3amensl. [Mudpp Lesaps. [udpp Buxkenepa. Anroputm
mgposanus RSA.

Teopernvyeckne 0CHOBbI MHHPOPMATHKH

Uudopmanus, nanusie u 3Hanus. MudopmanmoHHbie mpoueccsl B MPUpPOJIE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE W JUCKPETHBIE BEJIMYMHBI W cUrHajibl. HeoOxoaumocThb
JTUCKpeTH3anuu WHGOpMaIuu, MpeaHa3HAYCHHOW IS XpaHEHUs, Mepeladu u
00paboTKH B ITU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJBI.
JlekonupoBaHue COOOIIEHHM, 3alMMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibpl n3mMepenus: KoinruectBa nHpopManun. AnaBUTHBINA MOIX0] K
OIICHKE KOJIMYecTBa HHPOPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHUCEN B
NO3ULMOHHON cucteMe cuuciieHus. CBoiicTBa MO3MIIMOHHOM 3alUCU  YHCHA!
KOJIMYECTBO IU(P B 3allMCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHUCJIEHUA. AJIITOPUTM IEPEBO/IA LIEJIOr0 YKUCiIa U3 P-UYHOI CUCTEMBbI CUUCIICHHS B
JECATUYHYI0. AJTOPUTM IepeBoJa KOHEUYHOW P-uuHON n1poOu B IECSATHUHYIO.
AJITOpUTM TIE€pEeBOJA ULEIOr0 4YMCIa U3 JIECATUYHOW CUCTEMBI CUUCIIEHUs B P-
nuyHyto. IlepeBox KoHeyHOW pecATUUHOM JpoOu B P-uunyro. JIBomuHas,
BOCBMEpPHYHAS W LIECTHALATEPUYHAS] CUCTEMbI CUMCIICHUS], CBSI3b MEXKIYy HUMHU.



ApudmeTrnueckue omepanuyd B MO3UIMOHHBIX CHUCTEMax CyHcleHus. TpoudHas
YPaBHOBEIIEHHAs] CUCTEMA CUUCIEHUS. JIBONYHO-IECSTUYHASI CHCTEMA CUNCIICHUS.

KonupoBanne TtekcTtoB. KommpoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMaLUOHHOTO
00BEMA TEKCTOBEIX COOOIIECHUIA.

KomupoBanme  m3o0paxkenuit. Ouenka uHPOpMAIMOHHOTO  00BEMA
rpapruecKnX JaHHBIX NP 33JJaHHBIX pa3pelieHUH U TyOuHe KOJMPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX 4aCTOTE AUCKPETU3ALNH U Pa3psAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(npemukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omnepauuu. TaOnuIbl MCTUHHOCTH. JlOrMuecKkue BBIPAXKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOKIECTB C MOMOUIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepanuu 1 Onepanny HajJ MHO)KECTBAMHU.

3aKoHbI anreOpbl JOTMKU. ODKBUBAJICHTHBIE MPEOOpa3OBaHUS JOTUYECKUX
BbIpa)KCHUU. JIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue QyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GYyHKIHMI OT Kom4yecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYeCKUX (QYHKIUI.

Kanonnueckue  gopmbl  jmormueckux  BolpakeHuil.  CoBepIeHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHble (OPMBI, aAITOPUTMBI HX
NOCTPOEHUS MO TA0IUIE UCTUHHOCTH.

Jlornyeckue »>aeMEHTBl B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
MHoropa3psaabeii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax I
3aIaHHOMY JIOTMYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHHS II0
JIOTUYECKOM CXEME.

[IpencraBienue IenbIX 4YHMCesl B HaMATH KommbioTepa. OrpaHUYE€HHOCTh
JMana3oHa 4KCeNl IPU OrPAaHMYEHHWH KOJudecTBa pa3psnoB. IlepenosHenue
pa3psTHOM ceTKH. be33HakoBbIe W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIMA
JOTIOJIHUTENIbHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie soruueckue omnepauuu. Jlornueckuil, apudmernueckui u
nukianyeckuid  capurd. IlludpoBanue ¢ mnomMompl0 MOOUTOBON  onepanuu
«uckimovaroniee MJIN».

[IpencraBiieHne BEIIECTBEHHBIX YHUCEN B NAMATH KOMIbIOTEpa. 3Hayauias
4YacTh W MOPSJOK yucia. JlnanazoH 3Ha4eHHI BElECTBEHHbIX yuceln. [IpoGiembl
XpaHEHMs] BEILECTBEHHBIX WYHUCEN, CBA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BellosiHeHHe omnepanuii C BEIIECTBEHHBIMU YHCIAMH, HAKOIUIEHUE
OLIMOOK MPH BHIYUCIICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHHE

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB paOOThl MPOCTEUIIUX aJTOPUTMOB
YIPaBJIEHUSI HCHOJHUTEISIMA M BBIYMCIHUTENBHBIX aaroputMoB. OmnpeneneHue
WCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET aTh TPeOyeMbIi pe3ysIbTar.

Otamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPAHCIATOP, OTIAmAuuK, mpodmwmpoBmmK. KoMmuismus u HWHTEpIpeTanus
nporpaMm. BupTyaiibHble MallIMHBI.

WUurterpupoBannas cpena pa3paboTku. Meroasl OTIAAKU POTpamM.
Hcnonb3oBanue TpaccupoBOouHbIX Tadmuu. OTianounsiii BeiBoA. Ilomarosoe
BBIITOJTHEHME ITpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTMYECKHE. BeTBieHusl.
Cnoxnple ycnoBus. Ilukibel ¢ ycnoBueM. [lukibl 1O  NIEPEMEHHOM.
B3auMo3aMeHsieMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT  ULHMKIIA.
CocraBineHue LUKIAa C HUCIHOJIb30BAaHUEM 3apaHee ONpPElEIEHHOr0 WHBAapUaHTa
LMKJIA.

JlokyMeHTHpOBaHUE IPOTrPaMM. Hcnonp3oBaHue KOMMEHTapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U UHCTPYKIIUH JJIs1 TOJIb30BATEIS.

AnroputMbl 00pabOTKH HATYpalbHBIX YMCEJI, 3alMUCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHUCICHHUA: pa30MeHHe 3amuch 4Hclia Ha OTHCNIbHbIe IUQPHL,
HAaXOXJEHUE CYMMbI U TpoHW3BelNeHUsA UU(]p, HAXOKICHUE MaAKCHUMAIbHOU
(MUHUMAJIBHOW ) LIUGPHI.

Haxosxnenue Bcex MpOCThIX YMCEN B 3alaHHOM Juanasone. [IpencraBienue
qrciia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTEICH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmuxcs B (aitnax. TekcToBbie U TBOWYHBIC (Pailiibl.
daiinoBeie TIepeMeHHbIC ((aimoBble ykazarenu). Urenue u3 (daitna. 3anuch B
Gaii.

Pa3buenue 3amaun Ha noazanauu. [lognporpammsl (poueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakransl). PexypcuBHBIE mporeaypsl u
¢bynkuuu. Mcrionb3zoBanue cTeka sl OpraHu3aliyd PeKypPCUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OMOJIMOTEKH fA3bIKAa MPOrpaMMHUPOBAHUS.
[Tonkntoyenue  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEIIEH.
Moy IbHBINM NPUHIUI TOCTPOCHUS TPOTPAMM.

Uucnennple MeToabl. TouHOoe U TPUOMMKEHHOE pEIIeHUsS 3aJauu.
UuclieHHbIE METO/IbI pEUICHUs] YPAaBHEHHI: MEeTO| nepedopa, METO 1 MOJIOBUHHOTO
nenenus. [Ipubnmk€HHOE BBIYKMCICHUE JUIMH KPUBBLIX. BhIuMclieHHe TIiomiaae
buryp C TOMOIIBIO YHCICHHBIX METOJ0B (METOJ MPSMOYIOJbHUKOB, METO]I



tpaneuuit). Ilomck wmakcumyma (MUHUMYMa) GYHKIUH OJIHOM TMEepeMEHHOU
METOJOM MOJIOBUHHOTO JEIEHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHbIE  QYHKIUU  s3bIKA
NporpaMMHUPOBaHUs JIJIE 0OpaOOTKHM CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBJIEHUNA CHMBOJIAa B CTPOKE,
pa3OueHue CTPOKM Ha CIIOBA MO MNPOOEIbHBIM CHMBOJIAM, MOWUCK MOACTPOKU
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWJCHHOW IIOJICTPOKH HA JPYryl CTPOKY.
['enepanusi Bcex CIOB B HEKOTOPOM ayipaBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
orpannueHusM. [IpeoGpazoBanue ynciia B CHMBOJIbBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TOCJIENOBATEIBLHOCTH 4YHCed. Beruucienue 0000MEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MACCUBA UJIM YMCIOBOM MOCIEI0BATEIbHOCTH (CyMMBI,
MPOU3BEICHUS, CpeIHEro apupMeTUYECKOro, MUHUMAIBLHOTO U MaKCUMAaJIbHOTO
DJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOUIMX 33JJaHHOMY YCIIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKka 0JJHOMEPHOTO MaccuBa. IIpocThie METOJbI COPTUPOBKU (METOJ
my3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (asroput™m QuickSort). JIBoMuHBI MOHWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpuipl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHBOB: 3all0JIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IIPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYMCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBerii mporneccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammartuku. CpeacTBa TMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcrnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBiienue. KosuiektuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pELieH3UPOBAHUSI B TEKCTOBBIX Mpoiieccopax. OOMayHbIe CEPBUCHI.
HenoBass mepernmcka. Pedepar. I[lpaBuna uuTUpoBaHUS HCTOYHHKOB U
odopmiieHus: O6ubmuorpaduyeckux ccouiok. OdopmileHHe CrucKa JTUTepaTypBhl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKCTa. TeXHMYecKHne CpeicTBa BBOJA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEeMAaTHUYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 33Jja4M aHalv3a JaHHBIX: IMPOTHO3UPOBAHUE,
Kinaccudukanus, KiacTepuzanus, aHaiu3 OTkIoOHeHuH. IlocimegoBaTenbHOCTh
peuieHust 3a7a4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIIEHKA
KauyecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEIH, MPeoOpa3oBaHUe TaHHBIX,
BU3yalM3allsl JTaHHBIX, UHTEpIpeTaus pe3yibraToB. [I[porpammHubie cpelicTBa u



WHTEPHET-CEPBUCHI JJIT 00paOOTKM W TIPEACTABIICHUS TaHHBIX. bobme naHHbIE.
Mamnnoe o0yuenue. HTeIeKTyalbHBIN aHAIU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUl. Bbluncienne cymmsl,
cpenHero apupMeTuyecKoro, HaudoIbIIEro (HAMMEHBIIEr0) 3HAUEHHs TUaIa3oHa.
Boeruucnenue ko3dduiirieHTa KOppessiiuu ABYyX psAaoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JUHEHYATHIX H KpyroBblx nuarpamm. IlocTtpoenme rtpadukon
dbynkuuii. [Togbop nuHuM TpeHaa, peleHne 3aaad TPOrHO3UPOBAHUS.

UuclieHHOE pellleHHe YpaBHEHUH C TIOMOIIBI0 MMOJa00pa mapameTpa.
Onrtumusanms Kak NOMCK HAWJTyYIIEro pelieHus B 3aJaHHbIX ycloBUsX. [leneBas
byHKIMS, orpaHnueHus. JIokampHbIE W TJIOOQIBHBIH MHHHUMYMBI —II€JIEBOM
bynkuuu. Pemenue 3ama4 onTUMHA3AIUN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KJIACC

Teopernueckue 0CHOBbI HHGOPMATHKH

Teopernyeckue MOAXOJbl K OLEHKE KoJudecTBa HH(MopManuu. 3akoH
anmutuBHOCTH WHpopManuu. Dopmyna Xaptnu. Mapopmanus u BepOSTHOCTS.
®opmyna [lleHHoHa.

Anroputmbl cxaTusi naHHbiX. AjroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJroput™mbl CXKaThsi JAHHBIX C MOTEPSAMH. Y MEHBIICHHE
rIyOuHBI KoJiupoBaHus 1Beta. OcHOBHBIE Hieu anroputmoB cxarus JPEG, MP3.

CkopocTh mepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepefadd  OT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTUK KaHaya CBs3u. llpuuunb
BO3HMKHOBEHHUSI OMIMOOK Tpu mepenade AaHHbIX. Kozbl, MO3BOJSIONINE
oOHapy>XMBaThb W HUCIPABIATh OMIMOKH, BO3HUKAIOLIME MPHU MEepeaayde JaHHBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenueM 0utoB. Koasl XaMMuUHra.

Cucrempl. KomImoHeHTBI cucteMbl M uX B3aumozaeuctsue. CUCTEMHBIN
s dexT. Ypapnenue kak nHGOpPMAIIMOHHBIN Tipotiecc. OOpaTHast CBA3b.

Mopenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJEIU
MOJIEIMPYEMOMY OOBEKTY WJIM Mpoleccy, Leau MozaenupoBanus. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3ysibTaTOB MOJCIUPOBAHMS B BHUAE, YAOOHOM s
BOCHIPUATHUS YelIoBEeKOM. ['paduueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOIHUIIbL,
rpaduKm).

I'pacdbl. OcHoBHBIE nOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbBIO
MaTpuLl CMEXHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. Pemenue
ATOPUTMUUECKUX  3aflad, CBSA3aHHBIX C aHaiu3oM rpadoB (HocTpoeHue
ONTHUMAJIBHOIO TYTU MEXIy BepuimHaMu rpada, OmIpeleseHue KOJUYecTBa
pPa3IMYHBIX IIyT€d MEXIAy BEPIIMHAMU OPUEHTUPOBAHHOIO ALMKINYECKOTO

rpada).



HepeBnsi. bunaproe nepeo. JlepeBbs moumcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHUJIE AepeBa. [luckpeTHbie Urpbl
JIBYX UTPOKOB C MojHOM uHpopManuei. [loctpoenue nepesa nepedbopa BapHaHTOB,
OMMCAaHUE CTPATEruu UTPhbl B TAOIUYHOU (popme. BBIMTpHIIIHbIE U TPOUTPHIIIHbIE
MO3ULIMHU. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOIO0 MHTEIUIEKTa. CepBHCHl MAIIMHHOTO IEPEBOJA H
pacrio3HaBaHusl yCTHOU peun. KorHuTuBHbIE cepBUCHL. MaeHTHUKANSI U TTOUCK
U300paKEHUIH, pacro3HaBaHUE JIULL. Camoo0Oyuaroiuecs CUCTEMBI.
VM CKyCCTBEHHBIM MHTEUIEKT B KOMIIBIOTEPHBIX HUrpax. Vcroiab3oBaHue METOI0B
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0y4arommx cucreMax. Mcmoap3oBaHue METOIOB
HCKYCCTBEHHOTO MHTEIJIEKTa B poOoToTexHuke. MuTtepuer Bemeit. [lepcnexkTunb
Pa3BUTHS KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHBIX CUCTEM. HellpoHHbIe ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

dopmanuzauus  HOHATHA  ainropurma.  Mammnaa  TeropuHra  xak
yYHUBeEpCcaJIbHas MOAeNb Berancienuil. Tezuc Uépua—Trropunra.

OrneHka CII0OKHOCTU BhIUMCICHUN. BpeMs paGoTel U 00BEM HCIIONB3yeMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHUYECKOM  CIIOKHOCTHM  QITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxHocTH. Ilepebopuble anroputmsbl. IIlpuMepbl pa3inMuYHBIX — AJITOPUTMOB
penieHus OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTbD.

[Iouck mpoCTHIX 4YMceN B 3aJaHHOM [JHAIla30HE C IOMOINBIO aJrOpUTMa
«penieto DparocheHay.

MHuoropa3zpsaHbie Ueble YUCa, 3a1a41 JJIMHHON apU(pMETUKH.

CnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)keHHs).  XOII-TAOIUIbI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBAPS JUIs 33JAHHOTO TEKCTA.

Crexu. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Brluucienue
apu(PMETHUECKOTO BbIPAKEHHUS, 3alIMCAHHOTO B TOCTPUKCHOMN hopme.

Ouepenu. Mcnonb3zoBanue ouepenu AJisi BDEMEHHOIO XPaHEHHS TAHHBIX.

Anroputmbel Ha rpadax. I[locTtpoeHne MHUHHMAaIBLHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTro rpada. KomnyecTBo pazinyuHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO AlMKINYECKOro rpada. AIroputM
JIeUKCTpHL.

JlepeBpsi. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. [IBOonYHBIE
(Ounapubie) aepeBbs. [locTpoeHuwe pepeBa [UIsl 3aJaHHOTO apUPMETUUECKOTO
BbIpaxkeHUs. PekypcuBHbIe anropuTMbl o0xoja JepeBa. Vcnonb3oBaHue cTeka U
ouepeau st 00xo/a aepesa.

JluHamMuueckoe NpOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3a1ad  C
COXPAaHEHUEM IPOMEXKYTOUYHBIX pE3YyJIbTATOB. 3aJadyd, pEIIaeMble C ITOMOIIBIO



JTUHAMUAYECKOTO TMPOTPAMMHUPOBAHMS: BBIYUCICHWE PEKYPCUBHBIX (YHKIIHMA,
Mo/ICY€T KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONITHMHU3AIINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuUd. OOBEKTHI U
kjaccel. CBOMCTBA M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOJXOJA.
Wukancynsnus, HacJaeA0BaHNe, MOTUMOP(HHU3M.

Cpenpl ObicTpoli pa3paboTku mporpamm. lIpoekTupoBanue wuHTEpdeiica
nosib3oBaTens. Mcronb3oBaHWE TOTOBBIX — YHOPABISAEMBIX  JJIEMEHTOB IS
nocTpoeHust uurepdeiica.

O630p  s3bIKOB  mporpammupoBanus.  [lonsitue o  mapaaurmax
IPOrpPaMMHUPOBAHHSL.

HNudopmManuoHHbIE TEXHOJIOTUH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOI0  MOJICJIMPOBAHMS: MTOCTAHOBKA
3ajaud, pa3paboTka  MOJENU, TECTUPOBAHHUE  MOJCIH, KOMIIBIOTEPHbBIN
HKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIIMPOBAHMUSL.

Jluckpetusanusi MpU MaTEMATUYECKOM MOJICTUPOBAHUN  HETMPEPHIBHBIX
npoueccoB. MogenupoBanue IBWXKEHHS. MojaenupoBaHue — OMOJOTHMYECKHUX
cucteM. MaremaTtuueckue  MOJEIM B DKOHOMHKE.  BbluucCIUTENIbHBIC
SKCIIEPUMEHTHI C MOJIEIISIMHU.

OO6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOjJ| HaMMEHBIIUX KBaJApPaTOB.
OneHka YHCJIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB H  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 110 pe3yJibTaTaM SKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Metoast Monte-Kapno.  MmuranumonHoe
MoaenupoBaHue. CHCTEMBI MAaCCOBOTO OOCITYKUBAHHS.

Tabnuunsie (pensinuoHHBIE) Oa3bl MaHHBIX. Tabmuia — mpeacTaBiICHUE
CBEJICHUI 00 OJHOTHMITHBIX OoOBekTax. Ilosme, 3amuch. Kmrou tabmuipl. Pabora ¢
roroBoil 0a3oif naHHBIX. 3anojHeHuWe Oa3bl JNaHHbIX. [louck, copTUpoBKa u
dbunpTpanus TaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapameTpaMu.
Brruucnsiemsie noss B 3amnpocax.

MHorotabiuunaple 0a3pl  JAaHHBIX. THIBI  CBS3CH MeXay TaOIUIIaMHu.
Buemnuii kitou. LlenoctHocTs 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nurepner-npuiioxkenus. 1loHarue o cepBepHON U KIMEHTCKOW YacTsX CauTa.
TexHoJorusi «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA U HeAocTaTku. OCHOBBI A3bIKA
HTML wu xackamubix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMmbl Ha BEO-CTpaHUIIE.

Pa3mernenue BeO-caliToB. Y ciayra XocTuHra. 3arpys3ka (aiijioB Ha CaT.

BBonx m300pakeHnii C WCMONB30BAHUEM PA3IUYHBIX IU(PPOBBIX yCTPONCTB
(mdpoBbIX (PoToanmapaTtoB U MHUKPOCKOIOB, BHUIIEOKaMEp, CKAHEPOB U JAPYTHUX



ycTpoiicTB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. cnpaBnenue
nepcnektuBbl.  ['mcrorpamma. Koppekunss  ypoBHEM, KOppeKUus  LBETa.
OOeciBeuriBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIBTpPHL.

MHuorocnolinble n3o0Opaxenus. TexcroBble ciou. Macka cnos. Kanaiubl.
Coxpanenne BbaeneHHoW oOiactu. IloaroroBka mimocTpanuii 1is BeO-CaiiTOB.
AHUMUPOBaHHbIE U300PAKEHUSI.

BexrtopHas rpaduka. IlpumutuBel. H3MeHeHHE mMOpsAKa 3IIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpoOB. BekTopuzaiius pacTpoBbIX H300paKeHHIA.

[IpyHIMNBI  ITOCTPOEHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuansl. MoJenupoBaHHEe HCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrepst). Ilonarue o BupTyaabHOU
PEaIbHOCTH U JONIOJIHEHHON PEAIBHOCTH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTH
0o0ydaromuxcsi pyKOBOJCTBOBAaThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIMEH
JUYHOCTH, CHCTEMOW LEHHOCTHBIX OpPUEHTAlMWH, IO3UTUBHBIX BHYTPEHHMX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUHCKOIO
001IeCcTBa, paClIMPEHUE KU3HEHHOTO ONbITa M ONBITA ACSATEIBHOCTH B MPOLECCE
peanu3auuMyd  CpeACTBaMM  y4eOHOro IMpeAMEeTa OCHOBHBIX  HAalpaBJICHUM
BOCIIUTATEIbHOU J€ATEIbHOCTH.

B pesynbraTte wu3yueHus HHPOPMATHUKUM Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus y oOydyarouierocss 0yayT chOpMHpPOBAHBI CIEAYIOUIUE JIMYHOCTHBIC
pe3ybTaThl:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HAaHHWE CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa M NPaBOIOPAJKA,  COOJIIOJIGHHE  OCHOBOIOJATamIIUX  HOPM
MH(OPMAIIMOHHOTO MpaBa U UH(OPMAITMOHHON OE30I1aCHOCTH;

TFOTOBHOCTh MPOTHBOCTOATH HJEOJOTUU SKCTPEMHU3MA, HAlUMOHAIU3MA,
KceHO(pOoOUH, NUCKPUMHUHAIMM 10 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJbHOM MIPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHUE K UICTOPUYECKOMY HACJIeJII0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUE 3HaYeHUs1 UHQOPMATUKU KaK HAyKU
B )KH3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PpELICHUS,
OpUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
ceru HTepHeT;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKJIIOUYAsl OCTETUKY HAy4yHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHHHMMATh PA3JIMYHbIE BUIbl HCKYCCTBA, B TOM YHCIE
OCHOBAaHHOT'0 Ha MCIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTH;

5) pu3u4ecKOro BOCIUTAHUSA:

cOpMUPOBAHHOCTh  3JI0POBOTO W 0Oe3omacHoro  obOpaza  KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3J0pOBbIO, B TOM UYHCIE 3a CUET



coOmroienns TpeboBaHM OE30MaCHOM IKCIUTyaTallil CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHUBHOM JEATEIIbHOCTH TEXHOJIOTMYECKOM W COLIMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIHLHO
BBITIOJTHSITh TaKy0 JEATEIbHOCTD;

uHTEpeC K cdepam MTpoPEecCHOHATBHON JCSTENBHOCTH, CBS3aHHBIM C
uH(OPMATUKON, MPOrpaMMUPOBAHUEM U HMH(POPMALUOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JIOCTIKCHUSX HAyKu HH(GOPMATUKU U HAYYHO-TEXHHYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu u
peanu30BbIBaTH COOCTBEHHBIC KU3ZHCHHBIC TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKEHNUHU BCEM KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

OCO3HaHHWE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTeW Hx
pemieHusi, B TOM 4YuClI€e C Y4YETOM BO3MOXXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTHXKEHUSIM HAay4YyHO-TEXHUYECKOIo Iporpecca Hu
0OIIIEeCTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIU MH(DOPMAIMOHHBIX PECYPCOB,
UH(OPMAIIMOHHBIX TPOIECCOB U HHOOPMAIMOHHBIX TEXHOJIOTHMH B YCIOBHSX
uuppoBoil TpaHchopManuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME IIEHHOCTH HAyYHOW JESATEIbHOCTHU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE.

B mpouecce n0CTUXKEHUS JTMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOrpamMMBbI
no uHPOpMATUKE Yy OOYYaIOIIMXCS COBEPILIEHCTBYETCS SMOIMOHAIbHBIN
WHTEJUIEKT, penoiararonui copMUpoOBaHHOCTD:

CaMOpEeryJIMpOBaHusl, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIECH CTPEMJICHUE K JIOCTHXKECHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE [IEUCTBOBAThb, MCXOJ1 M3 CBOMX
BO3MO>KHOCTEH;

OMIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIHOCOOHOCTH K
COYYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydyeHuss HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBanusi y oOywatomerocss OyayT chopMHpOBaHBI MeTalpeIMETHBIC
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIbHBIX YYEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIE  YHHMBEPCAJIbHbIE yueOHbIE JICUCTBHUS, KOMMYHHUKAaTUBHbBIC
yHUBEpCaJlbHbIe Y4YeOHbIC NEWUCTBUS, PETYISTUBHbIE yHUBEpCAIbHBbIE Y4YeOHbBIC
JENCTBUSA, COBMECTHAS J€ATEIbHOCTD.

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHBbIE Y4eOHbIC 1eHCTBUSA

1) 6a3oBbI€E JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoBaTh  MpooOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIM MPU3HAK WJIM OCHOBAHUS [Ji1 CPaBHEHMUS,
KJaccuuKanuu u 0000IICHHS;

ONPEACNIATh IEIH JCSITEIBHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3zpabaThiBaTh IJIAH PEIICHHS MPOOJEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U1 HEMATEPUAJIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN JEATEIbHOCTH,

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHIE NeCTBHS:

BJIQJICTh HABBIKAMU YYEOHO-HCCIIEI0BATENBCKONW U MTPOCKTHON JIESITEILHOCTH,
HAaBBIKAMHM  pa3perieHus mpooOsieM, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbBHOMY MTOMCKY METOJIOB PELLICHHS IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OCYILIECTBJIATh PA3JIMUHbIC BUBI JESITEIBHOCTH [0 MOJIYYEHHIO HOBOTO
3HAHUS, €r0 HMHTEPIIpPETaIui, MPEeoOpPa30BaHUI0 M MPUMEHEHHIO B PAa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMAIBHBIX
IIPOEKTOB;

dbopMupoBaTh Hay4YHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (HOpMyIUpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHWs, HaXOIuUTh apryMEHTHl I JO0Ka3aTeIhCTBa
CBOMX YTBEPXJICHUH, 3a7aBaTh MApaMETPhl K KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJEC pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMCK TIEPEHOCAa CPEACTB M CIOCOOOB
JercTBUS B MPO(ECCUOHAIBHYIO CpPEAY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIHHYI0 M MPAKTUYCCKYIO 00JIacTH
KU3ZHENIEATSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, AOITYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanueii:

BJIA/ICTh HaBBIKAMU MOJYyYEHUS WH()OpPMAIIMU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBJIATH  TIOWCK,  aHAJIW3, CHUCTEMATH3AIMI0 U
WHTEPIPETANIO HHPOPMAIIMH PA3IMIHBIX BUOB U (GOPM MPEACTABICHHUS;

co3JaBaTh TEKCThl B pasIWyHBIX (opmaTax ¢ YYETOM Ha3HAYCHUS
uHQOpMAIIMM W  TICJICBOM  ayJUTOpHUH, BBIOMpas ONTUMAIBHYIO  (GOpMy
MIPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTbh, JICTUTUMHOCTh HH(OpPMAINH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIBHO-ITHYECKUM HOPMaM;

UCIIOJIB30BaTh  CPE/ICTBA WH(MDOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH O€30MMacHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHsI, TMPaBOBBIX M  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

BIAJCTh  HAaBBIKAMH  PACO3HAaBaHWS W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHMKAaTHBHbBIE YHHBeEpPCcAJbHbIE YueOHbIe 1eiCTBUSA

1) oOenme:

OCYIIIECTBIISATh KOMMYHUKAIIUU BO BCEX c(pepax KU3HU;

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHWS, TIOHMMATh 3HAYCHUE
COITMAJIBLHBIX 3HAKOB, PACIO3HABATh IPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluid u
CMSATYaTh KOH(MIUKTHI,

BIIQJIETh  pa3JIMYHBIMKU  ClocoOamMu  OOIIEHUST W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMST4YaTh KOH(PJIMKTHBIEC CUTYallUH;



Pa3sBEPHYTO U JIOTUYHO H3Jararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMAaTh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUIYAIbHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C yd4éTOM OOmMUX
MHTEPECOB U BO3MOXKHOCTEN KKIOT0 WICHA KOJJIEKTHUBA,

IPUHUMATh €I COBMECTHOM  JEATEIIbHOCTH, OPTraHU30BBIBATH U
KOOPJAUHUPOBATh JCUCTBUSA MO HX JOCTHKEHUIO: COCTaBJIATH IUIAH JCHCTBUH,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIaTh pPE3yiIbTaThl
COBMECTHO pabOTHI;

OILICHMBATh KAaye€CTBO CBOErO BKJIaJa M KaXXJIOr0 Y4YacTHHMKAa KOMAaHIbI B
00IIMIA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WAEHU C TO3UIMU HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYHIECTBJISTh IMO3HABATEIBHYIO JCSATEIbHOCTD, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIEC 3aJ]a4 B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIAH pElIeHHs NOpo0iemMbl € y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4EeOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pELIEHNUE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATh CBOW 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJQJ€Th  HABBIKAMHM  IIO3HABATENbHON  pedJeKcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLECCOB, HUX PE3YyJIbTATOB W



OCHOBaHMH, UCIOJIb30BaTh MPUEMBI pedICKCUH IS OLCHKH CHUTYyaIlid, BHIOOpa
BEPHOI'O PEILICHHUS;

OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEeATEeIbHOCTH.

3) npuHATHS ce0st M IPYTrUX:

MPUHUMATh ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalM3e pe3yJIbTaToB
NeATEeIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C MTO3UIIUU JPYTOTO YETOBEKA.

INPEIMETHBIE PE3YJIBTATbHI

B nponecce usyuenuss kypca MHPOpMATHKH YriyOs€HHOro ypoBHS 6 10
Knacce oOydarouuMucs  OyIyT  JIOCTUTHYTHl — CIEAYIOIIHME  IPEAMETHbBIC
pE3yNbTaThI:

BJaJICHUE IMPEJCTaBICHUSIMH O pOJUM HHGPOPMALMU U CBSA3AHHBIX C HEH
IPOIIECCOB B TMPHUPOJAC, TEXHHUKE W OOIIECTBE, MOHATUAMHU «HHOOPMAIIHI,
«MH(OPMALIMOHHBIA  TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbId 3 PexT», «uH(POPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJaJieHWE MeToJaMu TMoucka wuHpopmanmuu B ceTu HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OpMaIIHIO, TOIYUSHHYIO U3 ceTH VHTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINE JaHHbIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS M  HaNpaBJICHUs HCIOJIb30BAHMS, YMEHHUE
KJ1acCU(UIMPOBATh OCHOBHBIE 3a/auyd aHalM3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJIaccugpuKanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHHI), NOHUMATh
MIOCJIEI0BATEIbHOCTh PEILICHUS 3a/1a4y aHAJIW3a JaHHbBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OLICHKAa KayecTBa JAaHHbBIX, BbIOOp W/WIM TOCTPOECHHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaJIU3allks JaHHbBIX, MHTEPIPETALMS PE3yIbTaTOB;

NOHMMAHUE OCHOBHBIX NPUHIMUIOB YCTPOWCTBA U (YHKUHOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJCHIIMHN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH;

BJa/ICHUE HaBbIKaMH padOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOTPaAaMMHOr0 oOecreyeHus: Mg pelieHus Y4eOHbIX 3aJad 1o
BbIOpaHHOM CHEIMAIN3AIINY;

HaJIMYKE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHIMIIAX OPTaHU3ALMU U QYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceredf, 00 OOWIMX MNPUHUHMIAX pPa3pabOTKM U (QYHKIHMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HWHPOPMAIMOHHON O€30macHOCTH, HCIIOJIb30BAHUE
METOJIOB M CpPEICTB MPOTUBOACHCTBHUS O3TUM Yrpo3aMm, COOJIOJACHHE Mep
0€e3011acCHOCTH, NMPEAOTBPAILAIOLIMX HE3AKOHHOE PaclpOCTPAaHEHNUE TEPCOHATIBHBIX
JAHHBIX, COOJII0/IEHNE TPEOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI pU padoTe
C KOMIBIOTEPAMH U JPYTMMH KOMIIOHEHTaMH IIU(GPOBOTO OKPY>KEHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX W
pabotsl B cetu MuTepHeT;

[NOHMMAaHHUE OCHOBHBIX MPUHIUIOB JUCKPETU3AlMM pPAa3IMYHBIX BHUIOB
uH(popMalMK, YyMEHHUE ONpelNesTh HHPOPMALUOHHBI OOBEM TEKCTOBBIX,
rpaduyecKux W 3BYKOBBIX IAHHBIX MPHU 3aJaHHBIX HapaMeTpax IUCKPETHU3allHH,
YMEHHE OIpEAeNsATh CPENHIOI CKOPOCTh Iepelayd JaHHbIX, OLIEHHWBAThH
U3MEHEHUE BPEMEHHM TIepefauyd Iph HU3MEHEHUH HH(POPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHUK KaHaJla CBA3H;

yMEHHUE HCIONb30BaTh MPU PEUICHUH 3a/lad CBOMCTBA MO3UIMOHHON 3amucu
qHCel, AITOPUTMA OCTPOCHUS 3aMMCH YMCIa B TO3UIIMOHHOM CHCTEME CUUCIICHUS
C 3a/IaHHBIM OCHOBAHMEM U IOCTPOEHUS YHUCIA MO CTPOKE, COAEpIKaIlei 3amuch
3TOr0 4YHCja B MO3UIMOHHOM CHCTEME CUHCIEHMsSI C 3aJaHHbIM OCHOBAHMEM,
YMEHHE BBIMOJIHATh apuU(PMETHUECKHE OINEepalrd B TMO3UIIMOHHBIX CHCTEMaXxX
CUHCTICHUS;

YMEHHE BBITOJIHATH MPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUHN, HCIIONb3YS
3aKOHbI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabnuie
UCTUHHOCTH, HUCCJIEN0BaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPKALIETO
NEpEeMEHHbIE, PelIaTh HECIOKHbIE TIOTHYECKUE YPABHEHHS U CUCTEMbI ypPaBHEHUH;

NOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOW H TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIUOHHON CUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX IPOCTBIX YHMCEJ B 33JaHHOM JiMaria3oHe, 00paboTKka MHOIOpa3psiAHbIX 1IEJIbIX
qHcell, aHAIM3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHE OIpEeNessTh CIO0KHOCTh H3Y4YaeMbIX B Kypce O0a30BBIX alrOPUTMOB
(cyMMuUpOBaHUE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeObOpHbIe
aJITOPUTMBI, TBOMYHBII MOMCK) U NPUBOAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEeILICHUs OJHOM 3a1auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3IKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHusMH O O0a30BbIX THMAaX IaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPABISAIOIINE
KOHCTPYKLMH, YMEHHE OCYLIECTBJIATh aHAJIU3 MPEIJIOKEHHOW IPOrpaMMBbl:
OTIPEACIIATh PE3YNbTAThl PaOOTHI MPOrPaMMBbI TIPH 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTIpEACNATh, MPU KAKUX HCXOTHBIX JAHHBIX BO3MOXHO MOJyYE€HHE YyKa3aHHBIX



pE3yNbTaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpaMmbl, GOPMYIUPOBATH MPEJIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOT0 KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPHAIIBI C MCIIOJIF30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIB30BaTh AJICKTPOHHBIE TAOJHUIIBI )1 aHAIIN3a, MPEICTABICHUS
U 0o0paboTku  JaHHBIX  (BKJIIOYAash  BBIUMCICHUE  CYMMBI,  CPEIHETO
apu(QMETUYECKOT0, HauOOJIBIIET0 W HAUMEHBUIEr0 3HAYCHUH, pelIeHue
ypaBHEHHUH, BBIOOp ONTUMAIBHOTO pPEIICHUS, MOAOOp JUHHM TPEHIA, pPEIICHHE
3a/1a4 MPOTHO3UPOBAHUA).

B mponecce m3ydenuss kypca MHGOpPMATHKU YIIIyOJI€HHOTO YpoBHS 6 11
Knacce oOydaromuMucs  OyIyT  JIOCTUTHYTHI  CICAYIOIIHE  MPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE KOBI, MAOMYyCKAIONINEe OJHO3HAYHOE
JEKOAMpPOBaHUE COooOmeHnid (MpedrKCHBIC KOJbI), WCIIONh30BAaTh IMPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKMBATh M MCIPABJISATH OLMIMOKU MPHU Tepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINN HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHUsI MPH HU3BECTHON YacTOTE CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOTHI IPOCTHIX AJITOPUTMOB CIKATHSI TAHHBIX;

YMEHHE peliaTh alrOPUTMHUYECKUE 3a7aud, CBSI3aHHBIE C aHATU30M TrpadoB
(3ama4u  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXIy BepuimHamMu rpada,
ompenereHus  KOJWYECTBA  pa3IMYHBIX  MyTed  MEXIy  BepUIMHAMHU
OpPUEHTHUPOBAHHOTO AlMKINYECKOTO rpada), yMeHHue HCIOIb30BaTh EPEBbs MpHU
aHAIM3€ W TIOCTPOCHWUW KOJOB U JUIA TPEACTaBICHUS apuPMETUUECKHUX
BBIPKCHUM, TIPU PEIICHUH 3aJ1a4 MMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTPATETHUIO UTPHIL;

yMEHHE pa3padaTbiBaTh W pEANTM30BBIBATH B BHUJE MpOrpaMM 0a3oBbIC
QITOPUTMBI, YMEHHE HCIOJIB30BaTh B MPOrpamMMax JIaHHBIE PA3IUYHBIX THIIOB C
y4€TOM OTpPAaHMYCHUN HAa JUANA30H MX BO3MOXKHBIX 3HAYCHHUH, MPUMEHSTH MPU
pEIIeHUH 3a/1ay CTPYKTYPbI JaHHBIX (CIHUCKH, CIOBApU, CTEKH, OUYepeu, ACPEBbs),
UCTIONB30BaTh 0a30BbIe OMEpalid CO CTPYKTypamMH JaHHBIX, HPUMEHATH
CTaHIapPTHBIE U COOCTBEHHBIE MOAMPOrPaMMBI IJisi 00pabOTKM YHCIOBBIX JTaHHBIX
U CHUMBOJIBHBIX CTPOK, MCIOJB30BaTh MpHU pa3paboTKe MporpamMm OUOIHOTEKU
MOANPOTpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/ibl pa3pabOTKH, yMEHUE UCIIOJB30BaTh CPEJICTBA OTIAJAKU IPOrPaMM B
cpene mporpaMMHUpPOBaHUs, YMEHHE TOKYMEHTHPOBATh MPOTPAMMBI;

yYMEHUE CO37aBaTh BEO-CTPAHMIIBL;



BJIaJICHNEC OCHOBHBIMH CBEJCHHAMU O 0a3zax JaHHBIX, HX CTPYKTYpE,
CpeAcTBax cO3AaHUs W PabOThl C HHUMH, YMEHHE HKCIIOJIb30BaTh TaOIUYHBIC
(pensimoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3aMpOChl B 0a3ax JaHHBIX, BHIMOIHATH
COPTHPOBKY M IOWCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyl0 0a3y
JIAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJB30BaTh KOMIIBIOTEPHO-MATEeMaTHUYECKAE MOICIH I aHau3a
O0BEKTOB W TMPOIECCOB: (HOPMYITUPOBATh IEIb MOJCIUPOBAHUS, BBIIOIHSITH
aHaJN3 pe3yJIbTaTOB, IOJYYEHHBIX B XOJE€ MOJEIMPOBAHUSA, OLCHHUBATDH
COOTBETCTBUE MOJEIH MOJEIMPYEMOMY OOBEKTY WIIM IpPOLEcCy, MPEACTaBIAThH
pe3yIbTAaThl MOJICITMPOBAHUS B HATJISITHOM BUJIC;

YMEHUE OpraHW30BHIBaTh JIMYHOE HMH(OPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PAa3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOXHOCTEH IM(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHbBIX CEPBUCOB;

NIOHUMaHHE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3SMOXHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUIEKTa B Pa3lIUYHBIX 00JacTsX,
HaJIM4Me TMpPEJICTaBICHU O Kpyre pemiaeMblX 3aJad MalIMHHOTO OO0Yy4YeHHs
(pacmo3HaBaHusl, KIacCUPUKAIUK U TPOTHO3UPOBAHMS) HAJIMYUE TPEICTABICHHIA
00  HWCIONB30BAaHMM  MH(MOPMALMOHHBIX  TEXHOJOTMH B Pa3JIMYHBIX
npo¢eCcCHOHATBHBIX cepax.
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OnepaTtuBHas,
IIOCTOSIHHAS B



10

11

JIOJITOBpEMEHHAs
aMsATh.
KoHnTtpoinepst
BHEIIIHUX YCTPOMCTB.
[Ipsamoit noctyn kK
aMATH
CoBpemeHHbIE
KOMIIBIOTEPHbBIE
TEXHOJIOTHH

[IporpammHuoe
obOecrieucHue
KOMITbIOTEPOB,
KOMITBIOTEPHBIX
CUCTEM U MOOMIBHBIX
YCTPOMCTB
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12

13
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pa3MenieHus 1
UMEHOBaHUS (ailiioB
B JIOJITOBPEMEHHOM
mamaty. 111a6nonb!
JUISL OTIMCAHMSI TPYTITT
daiinos
3aK0HOJIaTEIHLCTBO
Poccuiickoit
denepanuu B
obnactu 1
MPOrPaMMHOTO
obecrneyeHus 1
MaHHBIX

[TpuHIIMTIBI

MOCTPOEHUS U

amnmapaTrHble

KOMITOHEHTBI 1
KOMITbIOTEPHBIX

cereii. CeTeBEIC

MIPOTOKOJIBI

Cetp UHTEpHET 1
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19

20

21

22

23

24

B cetu MHTEpHET.
Cepsucel HTEpHETA.
I'ocynapcTBeHHBIE
AIIEKTPOHHbIE
CEPBUCHI U YCIYTH

WNudopmannonnas
0e30macHOCTb

Bpenonochbie
POTrpaMMHOE
obecreyeHue u
METO]IbI OOPHOBI C
HHUM

[TpakTrueckas pabora
0 TEMeE

" AHTUBUPYCHBIE
IpOrpaMmsI"

Opranuzanus
JMYHOTO apXxuBa
uH(bOpMaIuu.
PesepBHOE
KOIUPOBAHUE.
[TaponpHas 3amura
apxuBa

[udposanue
JTAHHBIX

Anroputm
mudpoBanusi RSA.
Creranorpadus

[TpakTuueckas pabora



25

26

27

0 TeMe
"udpoBanue
TaHHBIX"
Nudopmanus,
JTAHHBIC U 3HAHWUSL.
HNudopmannoHHble
IPOIIECCH B IPUPOJE,
TEXHHUKE U 00IIECTBE
HenpepbiBHbIe 1
JTMCKPETHBIC
BCJIMYUHBI U
CUTHAJIBI.
HeobOxoanuMocTs
JVICKPETH3aIHN
uHpopmaruu,
MpeaHa3HaYCHHOU
JUTSL XpaHCHUS,
nepeaavu u
00paboTku B
UPPOBBIX CUCTEMAX

JIBonuHOE
KOJMPOBAaHHUE.
PaBHOMepHEBIE 1
HEPaBHOMEPHBIE
KOJIBI.
JexonupoBanue
COOOIIIEHUH,
3aMMCaHHBIX C
MTOMOILIBIO



28

29

30

31

32

33

HCPaBHOMCPHBIX
KOa0B

Ycnosue @aHo.
IToctpoenue
OJIHO3HAYHO
JEKOJAUPYEMBIX KOJIOB
C TIOMOIIIBIO JIepeBa.
I'pad An. A.
Mapxkosa

Enunuiiel usmepenus
KOJIMYECTBA
UHpOpPMALIUH.
AndaBUTHBIN TOIXOT
K OIICHKE KOJIMYECTBA
nHpopmau
Cuctembl cUUCICHUS

IlepeBon uucen u3
OTHOM CHUCTEMBI
CUHCIICHUS B IPYTYIO

JBonuHas,
BOCBMEpHUYHAs U
HIeCTHaALaTepUYHAs
CHUCTEMBI CUHMCIICHHUS,
CBSI3b MEXKy HUMHU

JBonuHas,
BOCBMEpHUYHAs U
HIeCTHaALaTepUYHAs
CHUCTEMBI CUHMCIICHHUS,
CBSI3b MEXKIy HUMHU
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JIBonuHas,
BOCbMEpPUYHAs U
HIECTHAALIATEPUYHAS
CHUCTEMBbI CUUCIICHUS,
CBSI3b MEXIYy HUMHU

Apudmernueckue
orepauuu B
TIO3UIIMOHHBIX
CUCTEMaXxX CUHCIICHUS

Tpoununas
ypaBHOBELICHHAS
CUCTEMA CYUCIICHUS

JIBOon4YHO-eCATUIHAS
CUCTEMA CUHCIICHUS

KomupoBanue
TEKCTOB

PactpoBoe
KOAMPOBaHUE
M300paKeHUI

[TpakTnyeckas pabora
0 TEMeE

" JIuckpeTusanus
rpaguveckoi
uHpopmanuu"
L{BeTOBBIE MOJIENH.
BekropHoe
KOJIMPOBaHHE.
dopmaThl ¢aitnos.
TpéxmepHas
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44

45

46

rpaguka.
OpakraibHas
rpaguka
KonupoBanue 3BykKa.
Onenka
UH(POPMALIMOHHOTO
00BEMA 3BYKOBBIX
JIaHHBIX IIpU 1
3aJJaHHBIX YaCTOTE
JUCKPETU3alH U
paspsaIHOCTH
KOJUPOBaHUS

[TpakTnueckas pabora

0 TeMe

" [luckpeTrrsanus 1
3BYKOBOM
uHpopmarun"
OcHOBBI aNredpsl
JIOTHKH

Jlornueckue
oneparuu. TaOIuIbl 1
UCTUHHOCTHU

Jlornueckue

BBIPAKCHMUSL.

Jlornueckue

TOXKJICCTBA. 1
Jloka3aTenbCTBO

JIOTHYCCKHUX

TOXJECTB C

Slanexc YueOHUK
https://education.yandex.ru
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[IOMOILLIO Ta0JIHII
HCTAHHOCTH

[TpakTrueckas pabota

10 TEME
«IlocTpoenue n
aHaJIn3 Ta0IuI]
WCTUHHOCTHU B
TaOJIUIHOM
MIPOLECCOPEN
Jlornueckue
onepauuy u
onepauuy Haj
MHOKECTBaMHU
Jlornueckue
ONepaLMH U
onepauuy Haj
MHO>KECTBAMH

3aKoHBI anTeOphl
JIOTUKHU.
DOKBUBAJICHTHBIC
npeoOpazoBaHus
JIOTUYECKUX
BBIPAKCHUIN

Jlornueckue
ypaBHEHUS U

CUCTEMBI YPaBHEHUI

Jlornueckue

byHKIUH.
3aBUCUMOCTD

Slanexc YueOHUK

https://education.yandex.ru
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KOJIMYECTBA
BO3MOJKHBIX
JIOTHYECKUX (QYHKIUN
OT KOJINYECTBA
aprymeHToB. [TonHbie
CUCTEMBI JIOTHUECKUX
byHKIUH
Kanonunueckue
(OpPMBI JTOTUYECKUX
BBIPAYKECHHUIA.
CoBepiieHHbIE
TU3BIOHKTUBHBIE U
KOHBIOHKTHUBHBIE
HOpMaJlbHbIE (POPMBI,
AITOPUTMBI UX
MIOCTPOCHUS T10
Ta0IUIe UICTUHHOCTH

Jlornueckue
JJIEMEHTBI B COCTaBE
KOMIIbIOTEPA
Tpurrep. Cymmarop.
MHoropa3psiiHbIN
CyMMarop

ITocTpoeHne cxem Ha
JIOTHYECKHUX
3JIEMEHTaX. 3aIlHiCh
JIOTHYECKOI'0
BBIPXKEHUS TIO
JIOTUYECKOM CXeMe
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60
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Mukpocxemsl U
TEXHOJIOTHS UX
IIPOU3BOJCTBA

IIpencraBnenue
LIEJIBIX YUCEIl B
IIaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTh
JIMaIia30Ha 4yuces Npu
OTpaHUYECHUN
KOJINYECTBA
paspsioB.
IIepenonuenue
pa3psAHOMN CETKU

bes3nakoBeie n
3HAKOBEIC TaHHEIC.
3HAaKOBBIN OUT.
JIBOMYHBIN
JIOTIOTHHUTEIIBHBIA KOJT
OTPULIATENBHBIX
YHCeI

[ToGuToBEIE
JIOTHYECKHUE
orepanuu.
Jlormueckuii,
apupMeTHIECKUI 1
[IUKITHYECKUIA CABUTH
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[IOMOIIBIO ITOOUTOBOI
oneparun
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65
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«HUCKITIOUAroIee
NJIN»
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BEIECTBEHHBIMHU
YHCIIaMHU,
HAKOIUIEHUE OLIMOOK
MIPU BBIYUCICHUAX

[TpakTrueckas pabora
no Teme «3yueHue
OPa3psTHOTO
MallIuHHOT O
MNpCaACTaBJICHUA
EJIbIX U
BCIIICCTBCHHBIX
qrce

AHanau3 aJropuTMOB

OTanbl peleHus
3aja4 Ha
KOMIIBIOTEPE.
HNHucTpyMeHTaNbHBIE
CpeJCTBa:
TPAHCIIATOP,
OTJIATYUK,

PO HIUPOBIITUK
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69

70

71

72

73

74

75

Cpena
MIPOrPaMMHUPOBAHHS.
KomMnunsiuust u
MHTEpIpeTanus
IIporpamm.
Buptyanbabie
MAalIUHBI.
WNHuTterpupoBaHHas
cpena pa3paboTKu
MeToabl OTIIAAKU
porpamm

Turmel nepeMeHHbIX B
S3bIKE
MPOTPaMMHUPOBAHHUS

OO6paboTka 1eIbIx
YHCel

O6paboTka
BEIIECTBEHHBIX YHCEI

Crnyyaitneie u
MICEBAOCITyYalHbIE
yycia

Betrpnenus.

CrnosHble ycl0oBuUs
[{ukmsI € yciioBHEM
LuKsI MO
IIEPEMEHHOM.
B3anMo3ameHseMoCTh
pa3IMYHBIX BUJIOB
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77

78

79

80

81

82

[IUKJIOB

O6paboTka
HATYPaJbHBIX YHCET C
UCTIOJIb30BaHUEM
IIUKJIOB

Haxoxnenne Bcex
MIPOCTHIX YHCET B
3aJaHHOM JUaITa30He
[TpakTuueckas pabora
o TeMe «Pemenue
3a71a4 METOJ0M
nepebopa»

WNuBapuaHT nukia
JlokymeHTHpOBaHue
nporpamm
O0paboTka JaHHBIX,
XPaHSIINXCS B
daiimax

PasOuenue 3amaun Ha
MoA3a1auu

Hcmons3oBanne
CTaHJApPTHOU
OUOJIMOTEKH SA3bIKA
MIPOrpaMMHUPOBAHUS.
IHonknrouenue
OMOJIHNOTEK
MOANPOTrpPaMM
CTOPOHHUX
MPOU3BOAUTENEH

0.5



&3

84

85

86

87

88

89

90

IToamporpamMmsl
(mpouenyps! 1
GyHKIHH)
ITonmporpammel
(mporeyphI 1
GYHKITUH)
[TpakTrueckas pabora
o Teme "Pa3paboTka
noanporpamMm"
Pexypcuns.
PexypcuBHbIE
00BbeKTHI ((hpakTab).
PexypcuBHbIe
IPOLEAYPBI U
byHKIUH.
Hcnons3oBanue creka
JUIsl OpraHu3aluu
PEKypPCUBHBIX
BbI30BOB

[TpakTuueckas pabora
10 TEME
"PexkypcuBHbIE
MOAMPOrpaMMbl"
MonynbHbII
MPUHIUI TOCTPOEHUS
nporpamm
YucneHHbIe METOIEI

[TpakTuyeckas padora
1o reme «duciennoe

Slunexkc YueOHUK
https://education.yandex.ru




91

92

93

94

95

pELIECHNE YPAaBHEHUI

Hcnons3oBanne
JTIMCKPETU3AIUHU B
BBIYMCIUTEIBHBIX
3aJa4dax

[TpakTnueckas pabora
1o TeMe
«ITpubmmxEaHoe
BBIUHCIICHHUE JITHH
KPUBBIX U IUIOIIACH
buryp»
[TpakTrueckas pabota
o teme «Ilonck
MaKCUMyMa
(MHUHUMYMA)
GYHKITUI
O6paboTka
CUMBOJIbHBIX JJAHHBIX.
ANTOpUTMBI
00paboTku
CHUMBOJIBHBIX CTPOK:
MOACYET KOJMYECTBA
MOSIBJICHUH CUMBOJIA
B CTPOKE

ANTOpUTMBI
00paboTku
CHUMBOJIBHBIX CTPOK:
pazOueHue CTpoKu Ha
CJIOBa 110

Slunexkc YueOHUK
https://education.yandex.ru




96

97

98

99

100

POOEIILHBIM
CHUMBOJIAM

AJITOPUTMBI
00paboTku
CHUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKH
BHYTPH JJaHHOU 1
CTPOKH; 3aMEHa
HalICHHOMN
MOJICTPOKH Ha
JIPYTYIO CTPOKY
[TpakTuyeckas pabora
o reme "O6pabdoTka
CTpOK ¢
HCIIOJIb30BaHNEM
byHKIHI
CTaHIAPTHOU
OMOIMOTEKHU S3bIKA
IIporpaMMupoBaHus”

['enepanus ciioB B
3aJ1aHHOM ajiaBHUTE

MaccuBbl U
MOCJIEIOBATEIIFHOCTH
yuceln. [Ipaktnueckas
pabora 1mo Teme
"JanonHeHne
MaccuBa"

O0001méHHbIe
XapaKTePUCTUKU

0.5



101

102

103

104

MacCCuBa

JIMHEeHbBII TONCK
3aJaHHOTO 3HAYCHUS
B MacCHBE.
[TpakTuueckas pabora
o TeMe "JInHeHHBIN
IMOMCK 3aJJaHHOT'O
3Ha4YeHus B Maccuse"

[TpakTuueckas pabora
o Teme "Ilouck
MHUHHMAaJIbHOIO
(MakCHMaJIbHOTO)
3JIEMEHTA B YHCJIOBOM
MaccuBe"

CoprtupoBka
OJIHOMEPHOTO
Maccusa. [IpocTeie
METO]Ibl COPTUPOBKH.
[TpakTuueckas pabora
o Teme "IIpocTeie
METOJIbI COPTUPOBKHU
MaccuBa"

CoprtupoBka
ciausiHueM. beictpas
COpPTHPOBKA MaccHBa
(anroput™
QuickSort).
[TpakTnyeckas pabora
1o teme "bricTpas

0.5

0.5

0.5

Slunexkc YueOHUK
https://education.yandex.ru




105

106

107

108

109

110

111

112

113

COpTHUPOBKA MaccuBa"

JIBOMYHBINA MOUCK B
OTCOPTUPOBAHHOM
MacCHBe.
[TpakTuueckas pabora
o Teme " JIBonuHbIH
mouck"

JIBymMepHBIE MacCHBBI
(MaTpuIrs)
AnropuTMBI
00pabOTKH MaTPHIL

Pemenne 3anau
aHaIn3a JaHHBIX

CpencTBa TEKCTOBOIO
mpoieccopa
Komnerotepnas
BEPCTKA TEKCTa

[TpakTnyeckas pabora
o reMe "Bépcrtka
JIOKYMEHTOB C
MaTeMaTH4YECKUMHU
dopmynamu"
NHcTpyMeHTBI
pELIEH3UPOBaHUs
[TpakTrueckas pabora
0 TEMeE
"MHOrocTpaHu4YHbIE
JIOKYMEHTBI"

0.5

Sunexc YueOHuk
https://education.yandex.ru




114

115

116

117

118

119

OO6nayuHble CEPBUCHI.
Konnextusnas

pabora ¢

JOKYMEHTaMHU.
[TpakTrueckas pabora 1
1o TeMe

"KonnektuBHas

paboTa ¢

JIOKyMeHTaMu"

AHann3 JaHHBIX.
Bonsmue nanurie

MarmmHHOE 00y4YeHHe 1

AHann3 JaHHEBIX C
IOMOIIBIO 1
AIIEKTPOHHBIX TAOIHI

[TpakTrueckas pabora

mo TeMme "AHanm3

NAHHEIX C [IOMOIILIO 1
AIIEKTPOHHBIX

Tadymm"

[Toctpoenue

rpaduKoB QPyHKITUH.
[TpakTuueckas pabora

o teme "HarngaoHoe
Mpe/ICTaBICHHE 1
pe3yIabTaTOB
CTaTUCTUYECKOU

00pabOTKH JaHHBIX B

BUJIC TUATPaMM

0.5

0.5

Sunexc YueOHuk
https://education.yandex.ru




120

121

122

123

cpelcTBaMu
penakTopa
AIIEKTPOHHBIX
TabauL"

JIvauu Tpenaa.
[TpakTuyeckas pabora
no teme "[Togbop
JTUHUY TPEH/IA,
IIPOrHO3HpOBaHUE"
[TonGop mapamertpa.
[TpakTuyeckas padora
o reMe "UucnenHoe
peleHne ypaBHEHUM
C TIOMOIIIBIO TTOI00pa
napameTpa"
Onrtumusanus Kax
MOVWCK HAWITYYIIETO
pEIICHHS B 3aJIaHHBIX
YCIIOBUSIX.
[TpakTrueckas pabora
o teme "Pemienue
3a/1a4 ONTUMH3AIUH C
MIOMOIIIBIO
AIIEKTPOHHBIX
Tabaurn"

[ToBTOpEHME IO TEME
"[IpencraBnenue
uHbOopMaIuu B
KoMIbroTepe"

0.5

0.5

0.5



124

125

126

127

128

129

130

131

132

IloBTOpEHME 11O TEME
"[IpencraBieHue
uHpOpMaNnU B
KoMIbroTepe"
[ToBTOpEHue 1Mo Teme
"OCHOBBI anredps
norukn"

[ToBTOpEHME MO TEME
"OCHOBBI anredpsl
Joruku"

IToBTOpEHME 1O TEME
"KomnbrorepHas
apupmernxa"

IToBTOpEHME 1O TEME
"KoMmmbrotepHas
apupmernka"

IloBTOpEHME 11O TEME
"BcniomorarenbHble
aIropuTMBbI"

[ToBTOpEeHHE MO TEME
"BcroMorarensHbIe
aIropuTMsl"

[ToBTOpEHME MO TEME
"BcnomoratenbHble
aJIrOpUTMBI"
IToBTOpEHME 11O TEME
" ATOpUTMBI
00paboTku

Slanexc YueOHUK
https://education.yandex.ru




133

134

135

136

CHUMBOJIBHBIX
Ha”HHBIX"

[ToBTOpEHME MO TEME
" AITOPUTMBI
00paboTku
CHUMBOJIBHBIX
na”HHBIX"

[ToBTOpEHME MO TEME
" AITOPUTMBI
00paboTku
CHUMBOJIBHBIX
na”HHBIX"

[ToBTOpEHME MO TEME
" AITOPUTMBI
00paboTku
MaccuBOB"

[ToBTOpEHME MO TEME
" AIITOPUTMBI
00paboTku
MacCHUBOB"

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

136 0 21.5



11 KITACC

KoaunuyectBo 4yacos
Ne Hara DJIeKTpOHHbIe HU(POBBIE

Tema ypoka Konrtposbnbsie IIpakTnueckue
n/n Bcero u3y4yeHus: o0pa3zoBaTe/bHbIC PeCypChl

padoThI padoThI

Konnuectso
uHbOopMaIuu
AJITOPUTMBI CHKATHS
TAHHBIX

AnroputMm Xadpmana 1

[TpakTrueckas pabota
o Teme "CkaTue
Sunexc YueOHUK
NAHHBIX C [IOMOIILIO 1 1
anropuTMa

Xaddmana"
Anroputm LZW 1

ANTOpUTMBI CKaTUs

https://education.yandex.ru

JaHHBIX C IIOTCPSIMMU.

[TpakTuueckas pabora

o teme "Coxarue 1 0.5
JTAHHBIX C MTOTEePSIMH

(anroputmsl JPEG,

MP3)"

CkopocTb nepenauu
JaHHBIX

ITomexoycToiuuBbIe
KOJIbI

[TpakTrueckas pabora 1 1



10

11

12

13

14
15

16

17

110 TeMe
"IlomexoycroilunBbIe
KOJIBI"

Cucrtemsl.
KomnoneHThI
CUCTEMBI U HIX
B3aUMO/ICHICTBHUE.
CucteMHbIH 3hhexT.
YnpasieHue Kak
nH(})OpMaAITMOHHBIN
nporecc. OOpaTHas
CBSI3b

Monenu u
MOJICIIUPOBAHUE

I'padur
Pemnrenue 3amau ¢
MOMOIIIBIO TpadoB

HepeBbs

OCHOBBI TEOPUH UTP

[TpakTuyeckas pabora

o teme "Ilomck
BBIUTPBIIIHON
CTpaTeTUH B UTPE C
MMOJIHOM
uHpopmanuen"”
Cpenctsa
HCKYCCTBEHHOTO
HHTEICKTA

Slanexc YueOHUK
https://education.yandex.ru

Slanexc YueOHUK
https://education.yandex.ru




18

19

20

21

22

23

24

[TpakTuyeckas padora
o teme "Cpencraa
HCKYCCTBEHHOTO
UHTEIeKTa"

dopmanuzanus

MOHSTHUS AJTOPUTMA.

Mammuna TeropuHra

KAaK YHUBEpCaJIbHAs 1
MO/I€JTb BBIYUCIICHUM.

Te3uc Yépua—

Treropunra

[TpakTuyeckas pabora
0 TeMe
"CocraBieHue
MPOCTOM POrPaMMBbI
JUIS MaIllUHBI
Trropunra"

Mamwnna IlocTta 1

HopmanbsHbie
anropudmsl MapkoBa

AJITOPUTMUYECKHU
Hepa3pelmmble

3ajaud. 3agada

OCTaHOBA. 1
HeBo3M0KHOCTH
aBTOMATHYECKOU

OTJIAJIKU MPOTPaMM

Cl0XXHOCTE
BBIYHUCIICHUN



25

26

27

28

29

30

ITouck npocTeIX 4yncel

B 33JJaHHOM Jana3oHe

C IOMOIIBIO 1
aIrOPUTMAa «PEIIETO
DparocheHay

[TpakTuyeckas padora
o teme "Ilomck
MIPOCTHIX YHCEN B
3aJaHHOM auanasoHe"

MHuoropa3psigHbie
LejIble Yncia, 3a1a4un 1
JUIMHHON apu(METHKH

[TpakTrueckas pabora

o teme "Peannzanus
BBIYHCJICHUH C 1
MHOTOpa3psIHBIMU

ypciaamMu"

CnoBapu
(acconmaTBHbBIE
MaCCHBBI,
0TOOpaxeHws ). X31i-
tabmunel. [TocTtpoeHue
andaBuTHO-
YaCTOTHOTO CJIOBaps
JUTS 33JJAHHOTO TEKCTa

[TpakTuyeckas padora
no teme "[locTpoenue
andaBuTHO-
YaCTOTHOTO CJIOBaps

Slanexc YueOHUK
https://education.yandex.ru

Slanexc YueOHUK
https://education.yandex.ru




31

32

33

34

35

I 3aJaHHOTO
Tekcra"

Amnamm3 Tekcra Ha
€CTESCTBEHHOM SI3BIKE.
Brinenenune
MOCJIEOBATEIILHOCTEH
o mabIoHy.
Perynsipubie
BBIPAYKEHHUS.
YacTOTHBIN aHAIIN3

[TpakTuyeckas padora
mo Teme "AHaau3
TEKCTa Ha
€CTECTBCHHOM S3bIKE"

Crexu. Ananms
MPABUIHOCTH
CKOOOYHOTO
BBIPKCHUS

Brraucnenue
apuQMEeTHIECKOTO
BBIpaKCHMUS,
3aIlMCAaHHOTO B
noctukcHOU hopme

[TpakTuueckas pabora
o TeMme "Brruncienue
apu(METHIECKOTO
BBIPXKCHUS,
3aIICAaHHOTO B
noctukcHoi popme”

Slunekc YueOHUK
https://education.yandex.ru




36

37

38

39

40

Ouepenu.
Hcnonp3oBanue
o4epeau s
BPEMEHHOT'0 XpaHECHUS
JTAHHBIX

[TpakTuyeckas padora
10 TeMe
"HUcnonb3oBanue
ouepenu"

epesbs. Peanuszanus
JIEpeBa ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYP.
J/IBonuHbIE
(OuHapHbIE) 1EpEBbSI.
[Toctpoenue nepesa
JUIS1 3aJAHHOTO
apuQMEeTHIECKOTO
BBIPAXKECHHUS

[TpakTuueckas pabora
10 TEME
"Hcnonb3oBanne
JIepeBbEB IS
BBIUUCIICHUS
apu(MeTHIECKUX
BbIpaKEHUI"

PexypcuBHbIe
aIrOpUTMBI 00X0/1a
JiepeBa.
Hcnonp30BaHue cTeka



41

42

43

44

45

46

U ouepenu st 00xoaa
JepeBa

PexypcuBHbIe
aIrOpuUTMBI 00X0/1a
JepeBa.
Hcnonb3oBanue creka
U ouepeu as o0xoaa
nepeBa

ANropuTMBI Ha
rpadax. [Toctpoenue
MUHHUMAJIBHOTO
OCTOBHOTO JiepeBa
B3BEIIEHHOTO
CBSI3HOT'O
HEOPUEHTHUPOBAHHOTO
rpada

O6xon rpada B
riyouny. O6xon
rpada B mIMpUHY
KonuuectBo
pa3IMYHBIX IIyTEH
MEXy BEpIIMHAMHU
OpPUEHTUPOBAHHOTO
AIUKINYecKoro rpaga
Anroput™m JlefKCTpHI.
[TpakTrueckas pabota
1o teme "Brrunciaenue

JUIMHBI KpaTyaiiero
MYTH MEXIY

Sunexc YueOHUK
https://education.yandex.ru




47

48

49

50

51

BepLIMHAMU Tpada
(anroputm
HeiikcTpbr)”
Anroput™m ®noiiga—
Yopuamia

3amauu, pemaeMbie ¢
MOMOIIbIO
JTUHAMHYECKOTO
MPOrPaMMHUPOBAHHUS:
BBIUHCIICHUE
PEKypPCUBHBIX
byHKIMI
[TpakTrueckas pabora
no teme "Brruncienue
PEKYpPCUBHBIX
(YHKIMH C TOMOIIIBIO
JTUHAMHYECKOTO
porpaMMupoBaHus”

3ajauu, pelaeMble ¢
MMOMOIIIbIO
JUHAMHYECKOIr O
MpOrpaMMHUPOBAHUS:
HOACYET KOJIMUESCTBA
BapHUaHTOB

[TpakTudeckas padora
o TeMme "Iloacuér
KOJIMYECTBA
BapUAHTOB C
ITOMOIIBIO

Slanexc YueOHUK
https://education.yandex.ru




52

53

54

55

56

57

58

JUHAMHUYECKOI0
IporpaMMupoBaHus”

3agauu, perraemMple ¢
ITOMOIIILIO
IMHAMHYECKOIO
MIpOrpaMMHUpPOBAHUSL:
3aa4y OIITUMHU3AIIUU

[TonsiTre 0
napaaurmax
MIPOrPaMMHUPOBAHUS.
00630p S3BIKOB
MIpOrpaMMHUPOBaHUS

ITonstre 00
00BEKTHO-
OPUCHTUPOBAHHOM
MPOrPaMMHUPOBAHUN

OOBEKTHI U KJIACCHI.
CBoiicTBa 1 METOBI
00BEKTOB

OOBEKTHO-
OPUEHTHUPOBAHHBIN
aHaIMu3

[TpakTuyeckas pabora
0 TeMe
"HUcnonb3oBanue
TOTOBBIX KJIACCOB B
nporpamme"
Pa3pabotka mporpamm
Ha OCHOBE OOBEKTHO-



59

60

61

62

63

64

65

OpPUEHTHUPOBAHHOTO
oaxo/a
[TpakTrueckas pabota
"Pa3paboTka npoctoit
pOTrpaMMBI ¢
UCTIOJIb30BaHUEM
KJ1accoB"

Nuxancynsiusi.
[TpakTuueckas pabora
no Teme "Pa3paborka
KJiacca,
UCIIOJIB3YIOLIETO
WHKAICYJIAINI0"

Hacnenosanue.
[Tonumopduzm

[TpakTrueckas pabora
o Teme "Pa3paboTka
repapxuu Kiaccon"

Cpenpl ObICTpOIL
pa3zpaboTku
pOTrpamMM.
IIpoekTupoBanue
uHTepdeiica
HOJIb30BaTEs
IIpoexTupoBanue
uHTepdeiica
HOJIb30BaTENs

Hcnonn3oBanue
TOTOBBIX

0.5



66

67

68

69

70

71

YIIPaBJISEMBIX
SJIECMCHTOB IJI41
HOCTPOCHHUSI
uHTEepdeiica

[pakTrueckas padboTa
no teme "Pa3paboTka
POTPaMMBI €
rpagudecKumM
uHTepdeiicom"

N3y4eHue BToporo
A3bIKa
IIPOrPaMMHUPOBAHMUS

N3ydenue BTOpOTO
A3bIKA
MPOrPaMMHUPOBAHHUS

OTanbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIo
MOJIETTUPOBAHUS

Juckpernsanus npu
MaTEeMaTUIECKOM
MOJIETUPOBAHUM
HEMPEPBIBHBIX
MIPOLIECCOB.
MonenupoBanue
JIBIKCHUS

[TpakTrueckas pabota
IO TEME
"MopenupoBaHue
nBmxeHus"”

Sunexc YueOHUK
https://education.yandex.ru




72

73

74

75

76

77

MoaenupoBanue
OHMOIOTHYECKUX
CHCTEM.
[TpakTuueckas padbora
IO TEME
"MonenvupoBanue
OMOIOTMYECKUX
cucreM"

MaremaTudeckue

MOJEIIH B dKOHOMHKE.
BrerancanrenbHbIe 1
AKCIIEPUMEHTHI C

MOJCIISIMHA

BepositHOCTHBIE
MOJIETIH.
[TpakTrueckas pabota
1o TeMe
"MMUTALIMOHHOE
MOJICIIUPOBAHUE C
MOMOIIIbIO METO/1A
MomnTe-Kapno"

KommnbrorepHoe
MOJIETTUPOBAHUE 1
CUCTEM YIIPaBIICHUS
O6paboTka

pe3yJIbTaTOB 1
HKCIIEPUMEHTA

Tabmuunbie

(pensitioHHBIC) 0a3bl

0.5

0.5



78

79

80

81

82

83

JAaHHBIX

[Touck, copTrpoBKa U
¢bunbTpanus JaHHBIX.
3anpochl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C
napameTpamu.
Brruncisiemble moas B
3arpocax

[TpakTuueckas pabora
o teme "PaboTa ¢
rOTOBOI 0a3oi
na”HHBIX"

MHorotabnuyHbIe
0a3nl JaHHBIX. THIBI
CBSI3EU MEXIY
Tabauramu. BaenHui
k1r04. Ile1ocTHOCTh
0a3bl JaHHBIX

[TpakTuueckas pabora
no Teme "Pa3pabotka
MHOTOTa0INYHOMI
0a3nl JaHHBIX"

3anpocsl K
MHOT'OTa0IUYHBIM
0a3aM JaHHBIX

[TpakTrueckas pabota
1o TeMe "3anmpochkl K
MHOTOTa0JIHYHOM Oa3e
Ha”HHBIX"

Sunexc YueOHUK
https://education.yandex.ru




84

85

86

87

88

89

90

91
92

93

SI3bIK yrIpaBieHus
nanaeiMu SQL

[TpakTrueckas pabota
1o TeMe "YIpaBieHne
JTAaHHBIMH C TIOMOIIBIO
a3bika SQL"

Hepensiimonnsie 6a3bl
JTaHHBIX. DKCIIEPTHBIC
CUCTEMBI

WNHuTepHeT-
MIPUIIOKEHUS

[TonsaTe o cepBepHOM
U KJIMEHTCKOM YacTIx
caiita. TexHOIOTHS
«KJUEHT — CEPBEPY,
€€ JOCTOMHCTBA U
HEJOCTaTKH

Ocuossl a3p1ka HTML

[TpakTrueckas pabora
o teMme "Co3manue
TEKCTOBOM BeO-
CcTpaHULbl"

OcHoBsI s1361ka HTML
OcHoBsI s3e1ka HTML
[TpakTrueckas pabora
o teMme "Co3manue
BeO-CTpaHUIIBL,
BKJIIOUAIOIIEH



94

95

96

97

98

99

100

101

MYJIbTUMEIUNHBIE
O0O0BEKTHI (PUCYHKH,
3BYKOBEIC JIaHHBIC,
BHJIEO0)"

OCHOBBI KaCKaJHBIX
tabmui ctrtei (CSS)

[TpakTrueckas pabora
1o TeMe
"O¢opmiienne
CTPaHUIIBI C TOMOIIBIO
KacKaIHBIX Ta0InI]
cruieit"”

CueHapuu Ha sI3bIKE
JavaScript

Cuenapuu Ha SI3bIKE
JavaScript

®opmebl Ha BeO-
CTpaHHILIE
[TpakTrueckas pabora
no teme "OOpaboTka
JTaHHBIX Gopm"

Pa3zmenienue BeO-
caiToB. Yciyra
XOCTHHra. 3arpy3ka
¢aiinoB Ha caiT
Kanpuposanue.
Hcnpasnenue
NEPCIIECKTHUBBI.

Slanexc YueOHUK
https://education.yandex.ru




102

103

104

105

I'ucrorpamma.
Koppekuus ypoBHei,
KOppEKLIHUS LIBETA.
ObecuBeurBaHue
I[BETHBIX
HU300paKeHUI

BBon n3o0pakeHuii ¢
UCTIOJIb30BaHUEM
pa3MYHBIX TUPPOBBIX
YCTPOMCTB.
[TpakTrueckas pabora
no teme "OOpaboTka
U POBBIX
¢dororpaduit”
Peryms. Pabora ¢
obnactamu. OUIBTPHIL.
[TpakTuueckas pabora
o teme "Perymp

U POBBIX
¢dororpaduit”
MHorocnoiiHbie
M300paKeHHUs.
TexcToBbIE CIIOH.
Macka cnosi. Kananel.
Coxpanenue
BbI/IEJICHHON 00JacTu
[TpakTuueckas pabora
1o TeMe
"MHorocnoitHsie

0.5

0.5



106

107

108

109

110

111

112

n300pakeHus"

IToaroroska
WJUTIOCTPALIH JJ1sT
BEO-CalTOB.
[TpakTuueckas pabora
10 TEME

" AHUMUPOBaHHbIE
n3o0paxeHus"

Bektopnas rpaduxa.
Bexropusanus
pPacTpOBBIX
M300paKeHHIA

[TpakTrueckas pabora
o teme "BekropHas
rpaduka”

[TpuHIIMTIBI
IIOCTPOCHHUS U
PENAaKTUPOBAHM
TPEXMEPHBIX MOJENEN

[TpakTuueckas pabora
o teme "Co3ganue
MPOCTBIX TPEXMEPHBIX
Mojenen"

CeTouHbIE MOJIETTH.
Marepuainst

[TpakTuueckas pabora
o TeMe "CeTouHbIE
moxenu"

0.5



113

114

115

116

117

118

119

120

MoaenupoBanue
HCTOYHHKOB
ocsenieHus1. Kamepsl

[TpakTuueckas pabora
o teme "Pennepunr"

ATUTUBHBIE
texHosoruu (3D-
MIPUHTEPHI)
[Tonsitue o
BUPTYaJIBHON
peambHOCTH U
JOIOJIHEHHON
peaIbHOCTH

IToBTOpEHME 1O TEME
«KonupoBanue u
JIEKOUPOBAHKE
JaHHBIX»

IloBTOpEHME 11O TEME
«KomupoBanue
rpaduueckoi
uHbOpMaIIN»
IloBTOpEHME 11O TEME
«Konuposanue n
3BYKOBOM
UHPOPMALTIN
[ToBTOpEHue 1Mo Teme
«Konuposanue
UHpOpPMALIUH.
CkopocTb nepenauu



UHPOpPMALIUN

Penrtenue 3anad mo
121 teme «KoaupoBanue
uHbOpMaITUN

Pentenue 3anmad 1o

122 TeMe «Jlornaeckue
byHKIAN
Pemenue 3amad 1o

123 TeMe «Jlornaeckue
GyHKIH

[ToBTOpEHUE O TEME
124 «MHpopmarioHHbIE
MOJICIIH

[ToBTOpEHME MO TEME

125
«ba3bl JaHHBIX»
IToBTOpEHME 1O TEME

126 «OJIEeKTPOHHBIE
TaOJIULBDY

IloBTOpEHME 11O TEME

127 «KommnbroTepHbie
ceTm»

128 [ToBTOpEHME 1O TEME
«IIporpammupoBanue»

129 [ToBTOpEHME MO TEME
«ITporpamMmmupoBaHue»
Pewenue 3anau Ha

130 BBITIOJTHEHHUE U aHAJIU3

MMPOCTHIX AJITOPUTMOB



131

Pemenue 3agau Ha
BBITIOJTHEHNE U aHAIN3
MPOCTHIX AJITOPUTMOB

Pemenue 3amau Ha
aHaJIn3 IporpaMm IJid

132 .
UCIIOJIHUTEJIEH ¢
LUKJIAMH
Pemnrenne 3agaq Ha

133 aHau3 l'IpOprIMM JUTSt
HCIIOJIHUTEIIEH C
LUKJIAMH

134 Pentenue 3amad mo
teme «Teopus urp»

135 Pentenue 3anmad 1o
teme «Teopus urp»

136 Pewenue 3amau no
teMme «Teopus urp»

OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

136

36.5



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

HNudopmaruka. 10 kinacc. YriayOsieHHbIH ypoBeHb: yueOHUK B 2 4. ABTopsl: [lomsikos K. 10.,
Epemun E. A.

Nudopmaruka. 11 knacc. YriayOnaeHHBIH ypoBeHb: yaeOHUK B 2 4. ABTOpHI: [Tomsikos K. 1O.,
Epemun E. A.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

WNudopmaruka. YMK st crapiueit mkounst: 10 — 11 xmacesr (GI'OC). Meronnueckoe
nocobue 1yt yuurens. YrinyonéHuslid yposenb boponun M. H.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

DneKTpOoHHBINH 00pa3zoBaTeNbHbIN (MH(OpMaLMOHHBIN) pecypc "SAnnekc YueOHuK-
WNudpopmaruka" Annexc Yuebnuk https://education.yandex.ru
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