MyHuIHUNAIbHOE (10KeTHOe 00meo0pa3oBaTeIbHOe yIPEKIeHHE
KocToMyKIIICKOT0 rOpoJCcKOro OKpyra
«Cpennsis 06meo6pasoBaTe bHas mKoia Ne 3 ¢ yriay0/JeHHBIM H3YIeHUEM MaTEMATHKI

PaccMOTpeHO Ha 3aceIaHuH CornacoBaHo Ha MEeICOBETE: VTBEpKIALO:
MO: pykppomutens MO
%/% ITporokosn Nel _W.o. qupexTopa

ITymxcerea H.C ot 30.08. 2023 T. / -

ITpotokoi Ne 1
ot 30.08.2023

Pa6ouas mporpamMmma
no npeamery «VHGOpMaTHKa)
(cpenmee obiiee 0Opa3oBaHKE)
st 10-11 xnaccos

yriyONeHHBIN yPOBEHD

PazpaboTunk:

MIymxuna H.C., yuutens uHGOpMaTHKH



HOACHUTEJIBHAA 3AITMCKA

[Iporpamma no wuHpopmaTuke (yriyOJn€HHbII ypOBEHb) Ha YPOBHE CpEIHEro O0OIIero
oOpa3zoBanmsi pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MpOorpamMMbl cpeaHero obmiero oodpasoBanus, npenactaBieHHIXx B ®T'OC COO, a
Takxke enepanbHON paboyelt mporpaMMbl BOCIUTaHUS.

[Iporpamma mo wHpOpMaTHKE AAET MpEACTABIEHHE O IeNsAX, OOIIel cTpaTermu OO0y4YeHWS,
BOCIIUTAHUS M pa3BUTUS OOydarolmmxcs cpeiacTtBamMu ydeOHoro mpenmera «MHdopmatnkay Ha
yrayOnEHHOM YpOBHE, YCTaHABIMBAET 0053aTEIbHOE MPEIMETHOE COICpPIKaHMe, IPEyCMAaTPUBALCT €T
CTPYKTYpUpPOBAHHE I10 pas[eiaM U TeMaM Kypca, ONpeaeNseT pacipeneneHne ero mo kiaccam (rogam
U3y4YeHUs), AT MPUMEpPHOE paclpeneieHne y4eOHBIX YacoB MO TEMAaTHYECKHM paslieliaM Kypca |
pPEKOMEHTyeMyIo (IPUMEPHYI0) MOCIEI0BATENBHOCTh MX H3YUEHHUS C Y4ETOM MEXIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€H, JTOTMKH y4eOHOT 0 MPOIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIIuXcs.

[Tporpamma mo mHGOpPMATHKE ONpPEENseT KOJIUISCTBEHHBIE M KaYECTBEHHBIC XaPaKTCPUCTHKU
yuyeOHOro Mmarepuana [Uisi KaXJOoro roja H3ydyeHus, B TOM 4YHUCJIE IJIS COIEPKATEIbHOIO
HATOJHEHHUS PAa3HOTO BHJA KOHTPOIS (IIPOMEXKYTOUHOH aTTeCTallMd OOYYaroIluXcsi, BCEPOCCHICKHUX
MIPOBEPOYHBIX PabOT, TOCYAApPCTBEHHONW UTOTOBOM  arrectanuu). [lporpamma mo uHpOpMaATHKE
SIBIISIETCS OCHOBOH JUIsI COCTAaBJICHHS] aBTOPCKUX YUEOHBIX MPOrpaMM M Y4€OHHKOB, MOYPOUHOTO
IUITAHUPOBAHUS Kypca YUUTEIEM.

Wupopmatrka B cpeaHeM o01ieM 00pa3oBaHUU OTPAXKaET:
— CYIIHOCTh MH(OPMATHKH KaK HAYYHOW MUCUUILIMHBI, H3YYarONIeH 3aKOHOMEPHOCTH MPOTEKAHU S
u BO3MOXHOCTHU aBTOMaTHU3alluu I/IH(I)OpMaI_II/IOHHLIX IpoucCCOBB PA3JIMYHBIX CUCTEMAX

— OCHOBHBIE 00JACTH MpUMEHEHUs UH(POPMATHKH, MPEKIE BCEro MH(POPMaLMOHHBIE TEXHOJIOTHH,
yIpaBJeHHUE U COLUANBHYIO cepy;
—  MEXKIUCHUILIMHAPHBIN XapakTep HHOOPMATUKU U HH()OPMALIMOHHOHN AESITEbHOCTH.

Kypc mHbpopmaTuku 171 ypoBHS CpeaHero oOmiero oOpa3oBaHUs SIBISETCS 3aBEPIIAIOIIUM
ATarliOM HEMpPephIBHON MOATOTOBKM OOydarolmmxcs B 00jJacTu MHPOPMATUKM U HH(OpPMAIMOHHO-
KOMM YHUKAIIHOHHBIX TEXHOJIIOTUH, OMHUpaeTcs Ha cojepkaHHe Kypca HHPOPMATUKH YPOBHS
OCHOBHOTO 00mero oOpa3oBaHUS W  ONBIT IOCTOSHHOIO NPUMEHEHHs HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, Ta&T TEOPETUIECKOE OCMBICICHNE, HHTEPIPETAlNi0 U 00001IIeHne
3TOTO OIBITA.

PesynapTatel  yrayOnéHHoro ypoBHS u3ydyeHHs ~ydeOHoro mpeamera «MHdopmaTuka»
OPHEHTHPOBaHbl HA TMOJy4YeHHE KOMIIETEHTHOCTEH [uid mocienyroumed mnpodeccHoHaIbHON
NesITEeNbHOCTH KaK B paMKax JaHHOW MHpeaMeTHOW o00JacTH, TakM B CMEXHBIX ¢ Hei oOmactax. OHu
BKJIIOYAIOT B Ce0s:

— OBJAJICHUE KIIOYEBBIMU MOHSTUSAMU U 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas o00JacTh, pacrno3HaBaHUWE COOTBETCTBYIOIIMX KM MPU3HAKOB U
B3aUMOCBSI3€H, CIOCOOHOCTH JIEMOHCTPUPOBATH PpA3JIMYHbIE MOAXOAbl K H3YYEHHUIO
SIBJICHU, XapaKTepHBIX JJIs U3y4aeMoil IpeAMETHOIN 001acTu;

— yMEHHuE peulaTb TUIIOBbIE MPAKTUYECKUE M TEOPETUUECKHE 3a/Jaud, XapaKTEepHbIC IS
UCIOJIb30BAaHUS METOJIOB U HMHCTPYMEHTApHsl JaHHOW MPEeAMETHOI 001acTy;

— HaJu4he NPEICTABICHUM O JaHHOW NPEAMETHOM OO0JIaCTH KakK I[€JIOCTHOM TEOpUH
(COBOKYITHOCTH TEOpHi), OCHOBHBIX CBSI3SIX CO CMEKHBIMH 00JIACTSIMHU 3HAHUH.

B pamkax yriay0ia€HHOro ypoBHS M3ydeHHUs MHGOpMATHKU oOecreunBaeTcs LieJeHalpaBieHHas
MOATOTOBKA OOYYAIIIUXCA K MPOJOHKCHHIO 00pa3oBaHUs B OpraHuU3aIusx MpodecCHOHATLHOTO
00pa3zoBaHMs MO CHEMUATbHOCTSIM, HEMNOCPEICTBEHHO CBA3aHHBIM C HHU(POBBIMH TEXHOJIOTHSIMH,
TaKUM Kak IMporpaMMHasi UHXKEHepus,  WHQOpMalnoHHAas 0€30MacHOCTb, nH(pOpPMaIlOHHbIE
CHCTEMbI U TEXHOJIOTUH, MOOUJIbHBIE CHCTEMBI M CETH, OOJbIINME JaHHbIE M MallMHHOEe OOydeHue,



IPOMBILUIEHHBI MHTEPHET Bellel, UCKYCCTBEHHbIN MHTEJJIEKT, TEXHOJIOIMU OECIpOBOAHON CBS3H,
pOOOTOTEXHMKA, KBAaHTOBBIE TEXHOJOIMM, CHUCTEMBbl pPacCHpeNe]EéHHOIO0 peecTpa, TEXHOJIOTUU
BUPTYaJIbHOW U JIOTIOJIHEHHOW pEeaJIbHOCTEM.

OcHoBHas 1enbp uzydeHuss yuyeOHoro mpenmera «HHpopmatuka» Ha yriyGJaEHHOM YpOBHE
cpeaHero oOmero oOpa3oBaHHsi — oOeclieyeHue JaJbHEHIIero pa3BUTHS UH(GOPMAIMOHHBIX
KOMITETEHIMH 00ydYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBUSAX Pa3BHUBAIOLIETOCH
MH(GOPMAIIMOHHOTO O00IIeCTBa M BO3pacTarollell KOHKYPEHIIMH Ha pPbIHKE TpyJa. B cBs3u ¢ aTuM
uszydyenne napopmatuku B 10—11 xmaccax 70mKHO 00€CTIEUUTh:

— c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOI'O HAa TOHMMAHUU pOIM HH(OPMATHUKH,

MH(POPMALIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

— cpOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMHUY €CKOT'O MBIIILICHUS;

— c(hOpMHUPOBAHHOCTh YMEHUH pa3nuuath (akThl U OLEHKH, CPaBHHUBATH OICHOYHBIC BHIBOAPHI,
BUJIETh HUX CBA3b C KPUTEPUSIMH OIEHUBAHUS M CBA3b KPUTEPHUEBC OMpeneaeHHON
CHCTEMOM IIEHHOCTEMH, MPOBEPSATh Ha JOCTOBEPHOCTH U 00001aThH(OpMAIIHIO;

— cpOpMHUPOBAHHOCTh MPEACTABICHUN O BIMSHUM WH(DOPMALMOHHBIX TEXHOJOTHMH Ha XU3Hb
4yeloBeKka B OOLIECTBE, IMOHMMAHME COLMAJIBHOIO0, HKOHOMHUYECKOr0, MOJUTHYECKOIO,
KyJIbTYpPHOTO,  IOPUJIWYECKOTO,  IMPUPOAHOrO,  SPrOHOMUYECKOr0, MEAUIUHCKOIO U
(U3M0IOrNYeCKOro KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUA;

— TpPUHATHE TPABOBBIX W ITHYECKUX AaCHEKTOB HH(GOPMAIMOHHBIX TEXHOJOTHH, OCO3HAHHE
OTBETCTBEHHOCTU JIIOJCH, BOBIIEUEHHBIX B CO3/aHHE W HCIOJIb30BaHHE HH()OPMALMOHHBIX
CHCTEM, paclpocTpaHeHne uH(opMaIuu;

— CO3JaHWE YCJOBHMH JJISI Pa3BUTHs HAaBBIKOB y4eOHOM, MPOEKTHOW, HAY4YHO- HCCIEI0BATEbCKOM
U TBOPYECKOW JEATENbHOCTH, MOTHUBALUKA OOYYAIOIIUXCIK CAMOPA3BUTHIO.

B conepxanun yueOHOoro mnpenmera «HMHbopMaTHKa» BBIACIAIOTCS YETHIPE TEMATHUYECKUX
paszena.

Paznen «lludpoBas rpaMOTHOCTb» TMOCBSIIEH BOIPOCAaM YCTPOMCTBA KOMIIBIOTEPOB M APYTUX
BIIEMEHTOB LU(POBOTO0 OKPYKEHUs, BKIIOYAs KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO CpEeACTB
ONEPallMOHHON cUCTeMbl, pabore B ceru VIHTepHET M UCHOIb30BAHUIO HHTEPHET-CEPBUCOB,
UH(GOPMAITMOHHOM 0€30MacHOCTH.

Paznen «Teopermueckne OCHOBBI MH(OPMATHKH» BKIIOYAaeT B ceOs MOHATUHHBIN ammapaT
UH(POPMATHKH, BOIIPOCHI KOIUPOBaHMS WH(POPMAIINH, H3MEPEHHs HH()OPMAIIHOHHOTO 00bEMaA TaHHBIX,
OCHOBBI aNreOpbl JOTUKH U KOMITBIOTEPHOTO MOJAECINPOBAHMUS.

Paznen «AnropuTMbl M IpOrpaMMHUpPOBAaHHE» HANpPaBJIEH Ha Pa3BUTHE aJITOPUTMHYECKOIO
MBILUIEHUS, pa3pab0TKy aJrOpUTMOB M OLIEHKY UX CJIOXHOCTH, (OPMUPOBAHUE HABBIKOB pean3aluu
IpPOrpaMM Ha sI3bIKaX IpOrpaMMHUPOBAHUS BICOKOTO YPOBHS.

Paznen «MHpopManmoHHble TEXHOJIOIMW» MOCBSIIEH BOIPOCaM MPUMEHEHUS MHPOPMALIMOHHBIX
TEXHOJIOTHH, pean30BaHHBIX B IPUKIIAJHBIX IPOrPAMMHBIX IPOAYKTaX WU HHTEPHET-CEpBHUCAX, B TOM
YyCclie B 3a7jauax aHajn3a JaHHBIX, UCIIOJIB30BAHUIO 0a3 JAHHBIX M JEKTPOHHBIX TaOMUI] IS peIIeHUs
MIPUKJIAJAHbIX 3a/a4.

B MpUBEIEHHOM Jajiee cojepkaHuu ydeOHoro mnpenmera «MH@opmaTHkay KypcHBOM
BBIJIEJICHBI JIOTIOJHUTEIbHBIE TEMbI, KOTOPbIE€ HE BXOJSAT B 00s3aTENbHYIO MPOrpaMMy OOydeHus, HO
MOTYT OBITh IPEJIOKEHBI 111 U3YUEHHUS OTJEJIbHBIM MOTUBUPOBAHHBIM M CIIOCOOHBIM 00YYarOIIUMCH.

VYrny0néHHBIN ypoBEeHb U3yueHUsT WH(QOPMATUKU PEaU3yeTcs B KJaccax  TEXHOJIOTHYECKOTrO
npouiis, OpPHEHTHPOBAHHOIO HAa WHXEHEPHYID MW HWH(POpMAMOHHYI C]epbl eATeIbHOCTH.
VYrinyOonéHHblii ypoBEeHb M3y4deHUs WH(POPMATUKH 00ECIICUYUBACT: MOATOTOBKY  OOyYaroIIMXcs,
OPUEHTHPOBAHHBIX Ha CIEIHAJFHOCTH B 00JACTH WH(OPMAIMOHHBIX TEXHOJIOTHMH M WH)KEHEpHBIE
CHEUMANBHOCTH, YYacTHE B TPOEKTHOM M MCCIEHOBATEIbCKON JEATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU  HANpaBIEHUSIMH OTpacid HHGOPMaliOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH,
HOArOTOBKY K YYacTHIO B OJMMIMaZax M caade EQMHOro rocyaapcTBEHHOrO HK3aMeEHa I10
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uH(pOpMaTHKE.
HOCJ’IGZ[OB&TGJIBHOCTB HN3Y4YCHUA TEM B IIpEACIax OAHOro roga 06y11eH1/1;1 MOXKET OBITh M3MEHEHA
[0 YCMOTPEHUIO YYHUTENS IpU TOATOTOBKE pabodyell mporpamMmbl U IMOYPOYHOIO MJIAHUPOBAHUS.
OO6miee unciio 9acoB, peKOMEHIOBAHHBIX I u3ydeHust uHpopmatuku — 272 yaca:B 10 kiacce —
136 yacoB (4 gyaca B Henemo), B 11 kimacce — 136 4acoB (4 yaca B HEZEIIO).

COIAEPXXAHUE OBYUYEHUA

10 KJIACC

Hu¢poBasi r(paMOTHOCTH

TpeboBaHus TEeXHMKM O€30MACHOCTM M TUIHMEHBl IpU paboTe C KOMIBIOTEpPAMU M JIPYTUMU
KOMITOHEHTaMH [HU(PPOBOT0 OKPYKEHUSI.

[IpuHuMnbl paGoThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxurektypa (on HelimaHa.
l'apsapockas  apxumexkmypa.  ABTOMAaTHYECKOE  BBINOJIHEHHUE  IPOrPaMMBbl  IIPOLIECCOPOM.
OnepaTuBHasA, TMOCTOSHHAas U JOJroBpeMeHHas mnaMmaTb. OOMEH [aHHBIMH C TOMOIIBIO IIHH.
KoHnTposieps! BHEIIHUX yCTPOUCTB. [IpsAMOIN 1OCTyI K MAMATH.

OCHOBHBIE TEHJEHIMU DPa3BUTHS KOMIBIOTEPHBbIX TexHoJoruil. [lapamiensHble BBIYUCICHMUS.
Mmuoronpoueccopusie cucrtembl. CynepkoMnboTepsl. PacnpenenéHHuble BBIUUCIUTENbHbIE CUCTEMBI U
o0paboTka OOJBIIMX AAHHBIX. MOOUIbHBIE LU(POBBIE YCTPOWCTBA M MX POJIb B KOMMYHHKAIUX.
Berpoennsie komnbroTepsl. MUKpOKOHTpOsLIEpsl. POOOTH3MpPOBaHHbIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. BUIBl mMporpaMMHOrO
obecrieueHuss U UX HazHaueHHe. OCOOEHHOCTH MPOrpaMMHOr0 obecrneyeHuss MOOUIbHBIX YCTPOMCTB.
[TapannenpHoe mporpammupoBanue. CucremHoe mporpamMmHoe obOecredenne. OmnepanroHHbIE
cucteMmbl. YTwiMThL. [[paiiBepsl ycrpoiictB. MHCTaUIMA W JEMHCTAUBIIUSA I[POrPAMMHOIO
obecrieyeHusl.

@aioBble  CUCTEMBI. [TpuHIUIIBL pasMeleHust 51 AMEHOBaHUsA daiinos B
nonroBpeMmeHHol mamsita. [IlaGnoHb! quist onucanust rpynn ¢Gaitios.

[Iporpammuoe obecneuenue. JluieH3upoBaHHE MPOrPaMMHOrO oOOecreueHus: U HU(PPOBBIX
pecypcoB. Ilpompuerappoe u cBoOoaHOe mporpamMmHoe obOecriedueHue. Kommepueckoe H
HEKOMMEPYECKOE HCIIOJIB30BaHUE IIPOrpaMMHOI0 obecnieueHuss U LUQPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBAaeMas  3akoHojaTenbcTBOM  Poccuiickoit ~ ®Denepanun  3a
HENpaBOMEPHOE UCIIOIb30BAHKUE POrPAMMHOI0 o0ecredeHns U HU(POBBIX PECYPCOB.

[IpyHUMIIBI TOCTPOEHMsST M alllapaTHble KOMIIOHEHTBI KOMIBIOTEpHBIX ceTeil. CeTeBble
npotokosibl. Cets UHTepHer. Anpecanust B cetu MutepHer. IIporokonsr creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxcetn ¢ moMompr0 Macok noacered. CeTeBoe aJMUHUCTPUPOBAHHUE.
[TommyyeHnue NaHHBIX O CETEBBIX HACTpoHKax KoMIbroTepa.[IpoBepka HalIM4Ms CBA3M C Y3JIOM CETH.
Onpenenenre Mapupyra JIBH)KEHHUS AKETOB.

Buner nestensnoctu B cetu nTtepuer. Cepucel HTepHera. I'eonHpopMalnOHHbIE CHCTEMBI.
['eonokalMoOHHBIE CEPBUCHI PEATBHOTO BpPEMEHU (HArpUMeEp, JOKalus MOOUIBHBIX Telne(OHOB,
OIIpeNeTICHHE 3arpy>KEHHOCTH aBTOMAruCTpalieil), MHTEPHET-TOProBis, OpOHHpOBaHUE OWIETOB U
TOCTUHMII.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI M ycayrd. CoLMalbHbIE CETHM — OpraHU3aLMs
KOJIJIEKTUBHOTO B3aMMOJIEHCTBUS M oOMeHa JdaHHbIMH. CeTeBOM JTHKET: MpaBuia IOBEJEHHUS B
kubeprnpoctpanctBe.  IIpobrema  mMOAMMHHOCTM — TOJy4eHHOM — uHpopmanuu.  OTKpBITHIE
00pa3oBaTeNnbHBIE PECYPCHI.

TexHoreHHbIE M SKOHOMHYECKHE YTPO3bl, CBS3aHHBIE C HCIOJBb30BAHMEM HH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJorui. O0mue mpodieMbl 3amuThl HHOpMAMU U HHPOPMAIMOHHON
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OesomacHoctu. CpexacTtBa 3amMThl  MH(QOPMALMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATU3MPOBAHHBIX HMH(POPMAIIMOHHBIX cucTeMax. I[IpaBoBoe obecrnedyeHrne HH(GOPMALMOHHON
0€30MacHOCTH. DIeKMPOHHASL YUPDPOBAS NOONUCH, CEPMUPUYUPOBAHHBIE CAUMbBL U OOKYMEHMb.

[IpenoTBpaieHre HeCaHKIIMOHUPOBAHHOTO JOCTYIIA K TMYHOM KOH pueHIIaTbHOMnHopMaIuy,
XpaHAIIeHcsl Ha TEPCOHAILHOM KOMIBIOTEPE, MOOMIIBHBIX YCTpPOHCTBaX. BpemonocHoe mporpamMmmHoe
obecrieueHue u crocodbl 60pbObI ¢ HUM. AHTUBHUPYCHBIE ITporpaMmbl. Opranusanus JMYHOTO apXuBa
uHpopmaruu. PesepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

HIudposanue nanHbXx. CHUMMETpUYHBIE U HecUMMeTpuuHble UG pbl. ndpsinpocToii 3ameHbI.
Mudp Uezapsa. Hludp Buxenepa. Anroputm nmdpoanust RSA. Cmezanozpagus.

Teopernueckne 0CHOBbI HHPOPMATHKH

Wndopmanus, nanaele u 3HaHus. WHQopmanuoHHBIE mpolecchl B NPUPOIE, TEXHHUKE H
o01iecTBe.

HenpepbiBHBIE W JAMCKpETHbIE BEIMYMHBI W cuUrHaibl. HeoOXoaumMocTh JHCKpeTH3aluu
uHpOpMaIY, IpeJHA3HAUCHHOM 111 XpaHEeHUs, Iepeaul 1 00pabOTKUB LU(POBBIX CUCTEMAX.

JIBon4HOe KoxupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpPHbIE KOAbl. JleKoaupoBaHue COOOIIEeHN,
3alIMCAHHBIX C IIOMOIIBI0 HEPaBHOMEPHBIX KOIOB. Ycinosue Pano. Ilocrpoenue OJHO3HA4YHO
JNeKOIUPYEeMBIX  KOJOB  C  MoMmombio  jaepesa. I pag An.A. Mapkosa. EqyHULIBI U3MEpEHUs
KoJMuecTBa nHpopMauu. AnpaBUTHBIA MOAXO K OLEHKE KOJMYeCTBa HH(POPMALIUU.

Cucrembl  cuucnenuss.  Pa3BépHyras  3ammch  LeNbBIX U IpOoOHBIX  YHuCel B
HO3ULMOHHON cucTeMe cuuciaeHus. CBONCTBA MO3UIIMOHHOM 3allMCH YHMCla: KOJIMYECTBO LUGD B
3allUCH, IPU3HAK [EIMMOCTH YHCIAa HAa OCHOBAHHUE CHCTEMBl CUMCIEHHUSA. AJTOpUTM IIepeBoja
LEIOro 4yuciaa M3 P-W4HOM CHUCTEMBI CUMCIEHMS B JECATUYHYIO. AITOPUTM IEpPEeBOIa KOHEUYHOH P-
UYHOH ApoOU B AECATUYHYIO. AJTOPUTM NEPEBOAA LIEJI0r0 YKCIa U3 1ECATUYHON CUCTEMbl CUMCIICHUS
B P-nunyroo. [lepeBoax KOHEYHOH IeCATHYHOH JpoOM B P-wuHyr. JIBoMuHas, BOCBMEpPHUYHAs U
IIECTHAAATePUYHAsl CHUCTEMBl CUHCIICHUS, CBSI3b MEXAY HUMH. ApudMeTHyecKue ornepanuud B
MO3UILMOHHBIX CHUCTEMAaxX CUYUCIEHUA. Tpouunas ypaseHoGewleHHAs cucmema cuucienus. J[eouuno-
0ecAMUYHAS CUCEMA CYUCTEHUS.

Komuposanmne texcroB. Komupoka ASCII. Ognob6aiitabie kogupoBku. Ctangapr UNICODE.
Konuposka UTF-8. Onpenenenue nHGpopMaimOHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

Konuposanue nzobpaxkenuii. Ouenka MHPOPMAMOHHOTO 00bEMa TrpaduyecKux AaHHBIX MPH
3aJJaHHBIX pa3pelIeHUH U TIyOnHe KoaupoBaHus 1BeTa. [[BeToBrie Monenu. BekropHoe konupoBaHue.
®opwmartsl rpadudeckux Qaiinos. TpéxmepHas rpaduxa. OpakranabHas rpaduka.

Konuposanue 3Byka. OueHka MHGOpPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX IPU 3aJaHHBIX
4acTOTE AUCKPETU3ALMH U PA3PSIHOCTH KOJUPOBAHUS.

Anrebpa soruku. IloHsitue BbIcKasbiBaHUS. BbickasbiBaTenbHble (OPMBI  (MIPEAUKATHI).
KBaHTOpBI Cyl1€CTBOBAHNUS U BCEOOLTHOCTH.

Jlornueckue onepauuu. Tabmuipsl wuctuHHOCTU. Jlormueckue BbIpaxkeHus. Jlormueckue
TOXJecTBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXAECTB € IMOMOIIbIO TaOiuI MCTMHHOCTU. Jlormueckue
ONEpalliy U ONEPALMH HaJ MHOXKECTBAMH.

3aKkoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHbIE MPE0oOpa3oBaHMs JIOTMYECKMX BBIPAXKEHHM.
Jlornyeckue ypaBHEHUS U CUCTEMBI YPaBHEHU.

Jlornueckue (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTMYECKMX (YHKIMHA OT
KOJIMYEecTBa apryMeHToB. [1o/HbIe ccTeMBI JIOTHYeCKUX (PyHKIMHA.

Kanonnveckne (opMbl JIorMuecKuX BblpakeHHi. CoBEpILICHHbIE JW3BIOHKTHUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX MOCTPOCHHUSI 110 TaOIUIE HCTUHHOCTH.

Jlormueckue »3yeMEHTBHl B cocTaBe KomnbioTepa. Tpurrep. Cymmarop. MHoropaspsiHbi
cymmartop. IloctpoeHne cxeM Ha  JIOTMYECKHMX  JIEMEHTAaX IO 3aJaHHOMY JIOTHYECKOMY
BBIPAJKEHUIO. 3anuce JIOTUYECKOT O BBIPAKEHMs 110 JIOTMYECKOM cxeme. Muxpocxembvl u
MEeXHOI02Us UX NPOUIBOOCMEA.



[IpencraBienue nenblx YUcesl B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JAWana3oHa Yucea Mpu
OFpaHUYECHHM KoJmyecTBa paspsnoB. llepenonHenue paspsaHoOi ceTkU. be33HakoBble M 3HAKOBBIE
JlaHHbIC. 3HAKOBBIH OWUT. JIBOMYHBIN JOMOJHUTEIBHBIA KOJI OTPUIIATEIBHBIX YHCEII.

[ToOuToBble sOruueckue omnepanuu. Jloruueckuil, apu@MeTnyecKuii U LUKINYECKUH CIBUTH.
[[IudpoBaHue ¢ MOMOIIBIO TOOUTOBOM onepanuu «uckiodaromeeJINy.

[IpencraBieHne BeIIECTBEHHBIX YHCEI B MaMATH KOMIBIOTEpa. 3HaYallas 4acTbW IOPSAIOK
yucna. Jlmama3oH 3HAYEHUN BEMIECTBEHHBIX uwucesl. [IpoOnembl XpaHEHHS BEIIECTBEHHBIX YHCE,
CBSI3aHHBIE C OIPAaHUUYCHUEM KOJIMYECTBA pa3psjoB. BeIoMHEHHME omnepanuii ¢ BENIECTBEHHBIMU
YUCIaMH, HAKOIUICHHE OIIMOOK IMPU BHIYUCICHUSIX.

AJITOpPUTMBI U IPOrPaMMHPOBaHHE

Omnpenenenrne BO3MOXKHBIX pe3yJNbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB  YIIPABJICHUS
UCIIOJIHUTEIAMU M BBIYUCIUTENIBHBIX alropuTMoB. OmpeneneHne MCXOJHBIX AAHHBIX, IPU KOTOPBIX
AITOPUTM MOXKET JaTh TPeOyeMblil pe3ynbTar.

Oransl penieHys 3aa4 Ha KoMiblotepe. THCTpyMeHTanbHBIE CPECTBA: TPAHCIATOpP, OTIAAUUK,
npo¢urpoBvK. KoMoumsinys u nHTEpHpeTanus nporpaMM. BupryanbHbie MalIMHBbI.

WnrterpupoBanHas cpena paspabotrku. Mertoael  omiagku  nporpamm.  Mcemosib3oBaHue
TpaccUpoBOYHBIX Tabmuy. Omnagounblii BbiBoA. [lomiaroBoe BhINONHEHHE MporpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaYEHN NIEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl [naHHBIX: [E€TOYMCICHHBIE,
BELICCTBEHHBIC, CUMBOJIBbHBIC, jJornyeckue. Bersinenusa. Cnoxuble ycnoBus. Llukisl ¢ ycioBuem.
[Mukibl O mepeMeHHOM. B3ammo3aMeHseMOCTh pa3IM4HbIX BUJOB LHKJIOB. VHBapumaHT HuKia.
CocraBneHue UKIIa ¢ UCIOJIB30BAHUEM 3apaHee ONPEACIIEHHOIO NHBAPUAHTA [IUKIIA.

JokymenTupoBanue tnporpamm. Hcrnons3oBaHue KoMMeHTapueB. IloAroroBka omnucaHus
IIPOrpamMMbl U UHCTPYKLUH JJIS I10JIb30BATEA.

Anroput™Mbel  00pabOTKM HaTypajbHBIX YHCEJ, 3alMCaHHbIX B IO3UIIMOHHBIX CHCTEMax
CUMCIIeHMs: pa3OHMeHHe 3amucu 4ucia Ha OTAedbHble LUQPBl, HAXOXKIEHUE CYMMBbl U
IpOU3BEICHUS (P, HAXOXKAEHUE MaKCUMaJIbHON (MUHUMAJIbHOW) HUPHI.

Haxoxnenue Bcex MpOCTBIX YMCEN B 3aJaHHOM JaMana3oHe. [IpencraBneHue unmcia B BHUIE
Habopa MPOCTHIX COMHOXHTENEH. AJTrOpUTM OBICTPOrO BO3BEACHUS B CTEICHbD.

OObpaboTka naHHBIX, XpaHsumxcs B ¢ainax. TekcroBble M JBoMuYHbIE ¢aiinbl. daiinoBbie
nepemenHble ((aiiinoBeie ykazaTenu). Urenue u3 ¢aitna. 3anuceB Qaiii.

Pa3zbuenue 3amaunm Ha mnonzagauu. llogmporpammel (mpoueaypbl U ¢yHKuuu). Pexypcus.
PexypcuBHble 00bekThl ((pakTainsl). PekypcuBHble npouenypsl U (GyHkiuu. Mcrnons3oBaHue creka
JUIsl OPraHU3allMK PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHmapTHOM OuOIMOTEKM s3blka IporpammupoBaHud. [lonkiroueHue
O6uONMMOTEeK MOANPOrpaMM  CTOPOHHMX Ipou3BojauTesiell. MOAyNbHBIM HPUHIUI —HOCTPOEHUS
IIPOrpaMM.

UYucnenusie MeToibl. TouHOE M NpUOIMKEHHOE pelIeHus 3a1auu. YUCIeHHbIE METOABI PEIIEHUS
ypaBHEHHIl: MeToj nepebopa, METOA IMOJOBUHHOrO aeneHus. [IpubnukéHHoe BBIYMCIEHUE JIMH
KpUBBIX. Bbruncienue miomaneil Gpuryp ¢ mnoMoub0 YUCICHHBIX METOJIOB (METO/] MPSMOYTOJIbHUKOB,
meron Tpareuuii). I[lomck Makcumyma (MHHMMYMa) QYHKIUA OJHOW IEPEMEHHOH METOAOM
IIOJIOBUHHOT'O JICJICHHS.

OO6paboTka CHMBOJIBHBIX [JaHHBIX. BcCTpoeHHble (QYHKUMM S3bIKa NPOrpaMMHUPOBAHUS JUIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00pa0OTKH CHMBOIBHBIX CTPOK: MOJCYET KOJIMYECTBA
NOSIBJICHUH CHMBOJIAa B CTpPOKE, pa30MeHHe CTPOKM Ha CJIOBa MO MPOOENbHBIM CHMBOJAM, IOHCK
MOJICTPOKM BHYTPU JAHHOM CTPOKH, 3aME€Ha HaWJE€HHOW MOJCTPOKH Ha JAPYTYI CTPOKy. ['eHepanus
BCEX CJOB B HEKOTOpPOM ajdaBUTe, YJOBJIETBOPSAIOIINX 3a/laHHBIM OTrpaHUYEHUSIM.
[Ipeobpa3oBaHue YHCIaB CHMBOJIBHYIO CTPOKY M OOpaTHO.



MaccuBsl ¥ IOCIENOBATENbHOCTH 4Mcel. BbluncieHne o000OMIEHHBIX XapaKTEpPUCTUK
9JIEMEHTOB MacCHMBa WJIM YHUCJIOBOM I10OCJIEN0BAaTENIbHOCTH (CyMMBI, IPOU3BEAEHUS, CPEIHETO
apu(pMeTH4ecKoro, MHUHUMAIBHOIO ¥ MAaKCHMAlbHOTO SJEMEHTOB, KOJMYECTBa d3JEMEHTOB,
YIIOBJIETBOPSIFOIIMX 3aJaHHOMY yCIIOBHIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYCHHSI B MACCUBE.

CoprtupoBka omHOMepHOro maccupa. [IpocTeie METOIBI COPTUPOBKH (METOJ MYy3bIpbKa, METOJ
BbIOOpa, cOpTHpOBKa BcTaBKaMu). COpPTHPOBKA CIUSHUEM. BpICTpasi COpTHPOBKAa MaccuBa (aJrOpuT™M
QuickSort). JIBonuHBII1 TOUCK B OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBbIE MacCUBBI (MAaTpPUIlbl). AITOPUTMBI 00PabOTKH ABYMEPHBIX MaCCHUBOB: 3aIlOJIHEHHE
JBYMEPHOI'0 YHMCIIOBOI'O MAaccCHBa I10 3a/IaHHBIM IpaBUJIaM, MOUCK 3JIEMEHTA B JIBYMEPHOM MAacCHUBE,
BBIUMCIICHHE MaKcuMyMma (MMHMMyMa) U CyMMBbl 3JIEMEHTOB JIBYMEPHOIO MAacCHBa, MEepecTaHOBKa
CTPOK M CTOJOIIOB JBYMEpPHOTO MaccuBa. Paspabomxa npocpamm O0ns pewieHuss npocmvix 3a0ay
aHanu3a 0anuwix (0YUCMKA OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHULL).

HNHupopManuoHHbIE TEXHOJIOTHHU

TekctoBblii mporeccop. PemaktupoBanue u QopmartupoBanue. I[IpoBepka opdorpaduu u
rpammaTikd. CpefcTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM IIpolieccope. Vcrnonb3oBaHue CTUIIEH.
CTpyKTypupOBaHHbIE TEKCTOBbIe JOKyMeHTbl. CHocku, oriaBieHue. KosuekTuBHas pabora c
JOKyMeHTaMu. MHCTpyMEHTBl peleH3UpOBaHMs B TEKCTOBBIX Ipoueccopax. OOsayHble CEpBUCHI.
HenoBast mepenucka. Pedepar. IlpaBunma  uuTUpoBaHHS  HMCTOYHUKOB H  O(QOpPMIICHHS
oubmuorpaduyeckux ccbuiok. OdopmieHHe CHHCKa JIUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOMN
BEPCTKOM Tekcra. TexHudeckwe CpeAcTBa BBoda TekcTa. CrHenuanu3upoBaHHBIE CpelNCcTBa
pPEIaKTUPOBAHUSIMATEMATUUECKUX TEKCTOB.

Anamu3 nanHbIX. OCHOBHBIE 3aJjauM aHaIM3a JaHHBIX: MPOTHO3MpPOBAHHUE, KiIaccuuKalus,
KJIacTepu3anus, aHanu3 oTkJIoHeHui. [locienoBaTensHOCTh pelIeHUs 3aJad aHalIW3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OI[EHKAa KauyecTBa [aHHBIX, BHIOOD W/WIM TMOCTPOSHHE MOJENH,
npeoOpazoBaHUE JaHHBIX, BU3yaln3allus JAaHHBIX, MHTEpIpeTanus pe3ynbraTtoB. [IporpammHbIe
CpeAcTBa W HMHTEPHET-CepBUCHI I 00pabOTKM M IpeNCTaBiICHUs JaHHBIX. boiple gaHHbBIE.
MammHHOe 00y4ueHue. HumennekmyanbHvlid aHaIu3 OAHHbIX.

AHamm3 JaHHBIX C IIOMOINBIO DJIEKTPOHHBIX TaOnuu. BeluucieHue CyMMBl, CpEIHETO
apu(METHIECKOro, HanOONbIIEro (HAMMEHBIIIET0) 3HAUYCHUS Arana3oHa. Beraucienne kosdduiueHTa
KOppeJALUU JABYX ps0B JAaHHBIX. [locTpoeHne cTonOYaThiX, MMHEHYATHIX M KPYTOBBIX JHarpaMM.
[Toctpoenue rpadukoB ¢pynkuuit. [lonbop muHUM TpeHa, pelieHne 3a1a4 ITPOrHO3UPOBAHUS.

UucneHHoe pelleHMe ypaBHEHUH C MOMOILIbI0 moadopa mnapamerpa. OnTuMu3anus Kak IOUCK
HAWIy4lIero peueHus B 3aJaHHbIX ycioBusix. lleneBas ¢yHkius, orpanudenus. JlokanbHble U
r700aIbHBI MUHUMYMBI LIefieBoi (DyHKIMH. Peniennesanady onTUMU3alUU C TOMOIIBIO 3JIEKTPOHHBIX
TabIUL.
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TeopeTnveckne 0CHOBbI HHPOPMATHKH

Teopernyueckne moaXxoAbl K OLIEHKE KojauuecTBa HHGpopManuu. 3aKOH aJIUTHUBHOCTH
uHdopmaruu. ®opmyna Xaprau. Madopmanus u BeposTHOCTh. @opmyiia [lleHHOHA.

Anroputmel cxatus gaHHbIX. Anroput™ RLE. Anroputv Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKaTUsl JAHHBIX C MOTEPSAMHU. YMEHbIIEHUE TIIyOUHBI KoaupoBaHUsi 1BeTa. OCHOBHEIE
uaeun anroput™moB cxatus JPEG, MP3.

CkopocTh nepeaadu JTAHHBIX. 3aBUCHMOCTh BPEMEHU nepeaadyu oT
UH(POPMAITMOHHOTO 00bEMa MaHHBIX W XapaKTEPUCTUK KaHama CB3U. [IpUYMHBI BO3ZHUKHOBEHHS
ommOOK TpHU Tepedade AaHHBIX. Kombl, Mo3BOJsIIOIIME OOHAPYKMBATh W HUCIIPABISATH OIIHMOKH,
BO3HUKAIOIIUE MIPH Tepenadue NaHHbiX. Paccrosaue Xommunra. KonupoBaHue ¢ moBTOpeHHEM OHTOB.
Konbr Xammunra.



Cucrembl. KoMnoHeHTsl cucTeMbl U UX B3aumopeicrBue. CucreMHbIl 3ddexT.
VYmpasnenue kak nHGopMarmoHHbId mporecc. O6paTHast CBA3b.

Mogenn u monenuposanue. lleas MopenupoBaHus. COOTBETCTBUE MOJEIM MOJEIUPYEMOMY
00BEKTY WJIH Mpolieccy, Leau MoaeaupoBanus. dopmanu3anus IpUKIaIHbIX 3a1a4.

[IpencraBieHue pe3yabTaTOB MOJAEIMPOBAHUS B BUJE, YIOOHOM JJIsi BOCHPHUSATHS UYEIOBEKOM.
['paduueckoe mpeacTaBieHne JaHHBIX (CXEMBbI, TaOJIULbI, TpaduKh).

I'pader. OcHoBHBIC TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MTOMOIIBIO MAaTPHUI] CMEXKHOCTH,
BECOBBIX MAaTpHII, CIIMCKOB CMEKHOCTH. PelieHne aaropuTMUYecKux 3ajiay, CBS3aHHBIX C aHAJIM30M
rpadoB (MOCTpOEHHE ONTHUMAIBHOIO IMyTH MEXAY BepIIMHamMM rpada, ompenerceHHe KOJIHMYecTBa
Pa3IUYHBIX YTEH MEXy BEepIIMHAMH OpPUEHTHPOBAHHOTO AllMKINIECKOro rpada).

HepeBbsi. bunapHoe nepeo. [epeBbst momcka. CrocoObl obxoma nepeBa. [IpencraBieHue
apu(METHYeCKNX BBIpAXEHUH B BUAE JnepeBa. JMCKpEeTHBIE HUIPHl JIBYX HWIPOKOB C TIOJHOM
uHpopmarmeir. Iloctpoenne nepeBa mepedopa BapuaHTOB, ONMKMCAHUE CTPATEIMH UTPHI B TaOIMYHOMN
(dopme. BeIUTphIIHbIE ¥ TPOUT PBILIHBIE TO3ULMH. BBIMIPBIIIHBIE CTPATErUH.

Cpencrsa M CKYCCTBEHHOIO UHTEJIEKTA. Cepsucsl MaIlIMHHOT O nepeBofa u
pacnio3HaBaHusa ycTHOM peud. KorHuTuBHBIE cepBHChl. MpeHTudukanus U NOUCK M300pakeHUl,
pacno3HaBanue jun. CamooOyuaromuecss cucTeMbl. VICKYyCCTBEHHbBIM MHTEUIEKT B KOMIIBIOTEPHBIX
urpax. lcnonp3oBaHMEe METOAOB HCKYCCTBEHHOI'O HMHTENJIEKTa B  OOydaloUmMX CHCTEMax.
Hcnosnp30BaHNE METOOB HCKYCCTBEHHOTO HWHTE/UIEKTa B poOoToTexHHKe. MHTepHeT Belieil.
[TepcnekTHBBI Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaIbHbIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI ¥ IPOTPAMMHMPOBAHHE

@opManuzanus NOHATUS anropuTMa. MammHa TbelOpUHTa Kak YyHHUBEpCallbHasi MOJEIb
Beiuncienui. Tesuc Uépua—TrropuHra.

OneHka ciao0XHOCTU BbluMciIeHUH. Bpems paborbl u 00BEM ucnosib3yeMod mNaMsATH, UX
3aBUCUMOCTh OT pPa3sMepa HMCXOAHBIX JaHHbIX. OLEHKa aCMMITOTHYECKOHN CIOKHOCTH aJrOPUTMOB.
AJTrOpUTMBI  MOJMHOMHANBHOW cioxkHOCTU. IlepebopHbie anroputmbl. [lpumepsl pa3zaMyuHBIX
aJIrOPUTMOB PELICHHSI OJTHOM 3a1a41, KOTOPbIE UMEIOT Pa3IMYHYIOCI0XKHOCTD.

ITouck MpOCTHIX YKCEIN B 33/1aHHOM JIHANIa30HE C MIOMOIIBIO aJIrOPUTMA «perIeTo DpaTocheHar.

MHoropa3spsiHbI€ IIeJIbIe YUCIIa, 33]Ja91 JITTMHHONW apu(METHKH.

CrnoBapu (acconMaTHBHbIE MacCHBBI, 0TOOpaxeHus). Xoui-raduuuel. [loctpoenuneandasutHo-
YaCTOTHOI'O CJIOBapsi IS 3aJaHHOI'O TEKCTa.

Crexku. Ananus IIPaBUJILHOCTU CKOOOUHOr0 BBIPAXKEHHUS. Brruncnenue
apu(pMeTHYecKOro BeIPayKEHUs, 3alIMCAaHHOT0 B TOCTPUKCHON (opMme.

Ouepenu. VMcnonp3zoBaHue ouepen Al BpEMEHHOIO XPaHEHUSI JAHHbIX.

Anroputmel Ha rpadax. [locTtpoeHrne MUHUMAIBHOIO OCTOBHOIO JIEpEBa B3BEIIEHHOI O CBS3HOIO
HEOPHEHTHPOBAHHOTO Trpada. KomnuectBo pa3IMYHBIX nyTei MEXJly BeplIMHAMU
OPUEHTHPOBAHHOI'0 ALUKIMYEcKOro rpada. Anroput™ JlefikcTpsl.

HepeBbst. Peanuzanusi aepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBouuHble (OMHApHBIC)
nepesbst. IlocTpoenue pgepeBa 11 3aJaHHOrO apudmeTHyeckoro BbIpakeHUs. PekypcuBHbIe
aNropuTMbl 00X0za fepeBa. Mcnonap3oBaHue CTEKa U OYepear i 00Xo/a aepeBa.

JluHamMuuecKkoe IMpOorpaMMHpOBaHME KaK METOA  pEIIeHUus 3aJad C  COXpaHEHUEM
IIPOMEKYTOUHBIX PE3yJIbTATOB. 3aa4yM, PELIaeMbI€ C IIOMOLIBI0 TUHAMUYECKOrO IIPOrpaMMHUPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX (PYHKLUH, MOACUET KOIMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3AIUH.

[lonsitue 00  OOBEKTHO-OPUEHTHUPOBAHHOM  MPOrpaMMUPOBAHUU.  OOBEKTHIU KIIACCHI.
CaoiictBa U MeTonpl 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. Pa3zpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OpUEHTHPOBAHHOT O 1oxoaa. HKancynsuus, Hacaeq0BaHue, MoIMMOpPU3M.

Cpensl ObicTpoii pa3pabotku mporpamm. IlpoekTtupoBanue wuHTep(deiica TMOIB30BATENS.
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Hcnonb30BaHue TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB IS IOCTPOCHUsIMHTEpdeEiica.

O0630p A3bIKOB MporpamMmmupoBanus. [IoHaTHE 0 MapaaurMax MporpaMMUPOBAHMSL.

NudopmanmnoHHbIE TEXHOJIOTHI

Oranbel KOMIBIOTEPHO-MATEMATUYECKOTO MOEIMPOBAHMS: IIOCTAaHOBKA 3aJaud, pa3paboTka
MOJIeJIH, TECTUPOBAHUE MOJIETH, KOMIIBIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB MOJEIUPOBAHUS.

Jluckpetuzauyuss Npu  MaTEMaTUYECKOM  MOJEIMPOBAHMM  HENPEPBIBHBIX  IPOLECCOB.
MonaenupoBanue JIBUKEHUSI. MonenupoBanue OMOJIOTHYECKUX CHCTEM.
MaremaTuyeckiue MOJeNN B SKOHOMHUKE. BBIUHCIUTENbHBIC SKCIEPUMEHTHI ¢ MojensiMu. O0padoTka
pe3yabTaTOB JSKCIIEPUMEHTA. MeToa HanMeHbIIMX KBaapartoB. OIEHKa 4YHUCIOBBIX I1apaMeTpOB
MOJIEUPYEeMbIX 0OBEKTOB U MporeccoB. BoccranoBnenue
3aBUCUMOCTEH I10 pe3yIbTaTaM 3KCIEPHUMEHTA.

BepositHocTHble MOaenn. Meroasl MonTe-Kapno. UMutannonnoe moaenuposanue. CrucreMsl
MaccOBOI'0 00CITyKMBaHUS.

Tabmuunbie (pensiuoHHBbIE) O0a3bl JaHHBIX. Talnuia — TMpeAcTaBIeHUE CBeleHUU 00
OOHOTUINHBIX oObekTax. [lome, 3amuck. Korou tabmumpsl. PaGota ¢ roroBoit 0a3oif  JaHHBIX.
3anonHenue 0as3bl AaHHBIX. [louck, copTupoBKa M (QUIBTpalUsl AAHHBIX. 3alpochl Ha  BBIOOPKY
JaHHBIX. 3ampochl C MapaMeTpamMH. Bplumcisiemble MOJIAB 3aIpocax.

MHuoroTtabimynbie 0a3bl  JAaHHBIX. THUIBI CBSI3ed MEXIy TaOJduIaMyd. BHEIHWNA KIIOY.
[enmoctHOCTB 6a3bl TaHHBIX. 3aMTPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

OCHOBHbIE NPUHIUIIBI HOpMaANIU3aluK 0a3 naHHbIX. S3bIK ynpasienus naHHeiMU SQL. Coznanue
MPOCTHIX 3aMpocoB Ha s3bike SQL Ha BBIOOPKY TaHHBIX U3 OJHOM TaOIUIBL.

Hntepuer-npunoxenusi. [loHsTHE O cepBepHOW M KIMEHTCKOM wyacTsax caita. TexHomorus
«KJIMEHT — cepBep», €€ moctouHcTBa M HemoctaTku. OcHOBBI si3bika HTML M KackaJHBIX TaOIHI
ctuneit (CSS). Cuenapuu Ha si3pike JavaScript. @opmMbl Ha BeO- CTpaHHIIE.

Pasmemnienne BeO-caliToB. Ycimyra XocTuHTa. 3arpy3ka (aiaoB Ha CauT.

BBon wu300paxkeHWil ¢ HCIONB30BAHHEM pPA3IUYHBIX HHU(PPOBBIX YCTPOUCTB (LUPPOBBIX
¢doTroanmapaToB M MHMKPOCKONOB, BHACOKaMep, CKaHEPOB U JPYruX YCTpOMCTB). ['paduueckuit
penaktop. Paspemenue. KanpupoBanue. McnpaBnenne nepcnexkTtuBbl. ['mcrorpamma. Koppeknus
ypOBHEM, Koppekuus 1nBera. ObeciBeunBaHUE [[BETHBIX N300 pakeHuil. Perymb. Pabora ¢ obmactsamu.
DunbTpHIL.

MHorocnoiinple u3zo0paxenus. TekcroBble cimou. Macka cnos. Kananel. CoxpaHeHue
BbIIesIeHHOM oOnacTu. [loaroToBka umocTpanuii 1 Be0-calTOB. AHUMHUPOBAHHBIE H300paXKEHUSI.

Bektopnast rpaduka. IlpumutuBbl. l3MeHeHuMe mopsaKa dIIEMEHTOB. BbIpaBHUBaHUE,
pacnpenenenue. ' pynnuposka. Kpusbeie. @opMaTsl BEKTOPHBIX PUCYHKOB. VCIIOIB30BaHNE KOHTYPOB.
BexTopusanus pacTpoBbIX N300 payKeHUI.

[IpyHIMIIBI TOCTPOEHUS W pEeNaKTUpPOBaHUsI TPEXMEPHBIX Monened. CeToyHble MOJEIH.
Marepuansl. MonenupoBaHue HCTOYHUKOB ocBeunleHus. Kamepsl. ApnutuBHble TexHonoruu (3D-
npunTepsl). [IoHsATHE 0 BUPTYaIbHOM peaJbHOCTH U JOMOJIHEHHON peaibHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O HTH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  PE3yNbTATHl  OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBaThCsA C(HOPMUPOBAHHON BHYTPEHHEH TO3MIMENH IJUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHEHTAIIN/, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSIM
poccuiickoro  o0IIecTBa, pacIIMpeHHe >XU3HEHHOTO OMNbITa U ONbITa AEATEIbHOCTH B Ipolecce
peanu3anuu  CpelcTBaMM  y4eOHOrO MpeIMeTa OCHOBHBIX  HANpaBJICHUM  BOCHHUTATEIbHOMN
JEATEIIbHOCTH.

1) rpaxnanckoro BocnuTanus:

OCO3HAaHHUEC CBOUX KOHCTUTYLUMOHHBIX IpaB n O6ﬂ3aHHOCTeI>i, YBAaXXCHUC 3aKOHa U
paBoNopsAKa,  COOJIOAEHHE  OCHOBOIIOJIATAlOIIMX  HOPM  HMH(QOPMAIMOHHOIO  MpaBa U
MH(pOPMAIIMOHHON 0€3011aCHOCTH;

TOTOBHOCTh ~ IPOTHBOCTOSITH ~ WJCOJIOTHH  OKCTPEMH3Ma, HaIlMOHANW3Ma, KceHodoouu,
JMCKPUMHUHAIIMA 110 COLMAIBHBIM, PEJIUTHO3HBIM, pAcoOBBIM, HAIIMOHAILHBIM [PU3HAKAM B
BUPTYaJbHOM ITPOCTPAHCTBE;

2) naTpHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHHE K MCTOPMYECKOMY HACIENUIO, JOCTHXKeHHAM Poccuu B Hayke,
HCKyCCTBE, TEXHOJOTHAX, MOHHMAHME 3HAueHMS MHPOPMATHKH KAK HAYKH B KU3HH COBPEMEHHOTO
o0111eCTBA;

3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHMUS:
c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO ~ CO3HAHHWSA, OJTUYECKOTO MOBEAEHHUS;  CIIOCOOHOCTD
OLICHUBATh CHTYAllMI0 M NPUHMMAThH OCO3HAHHBIE PEIICHUS,

OpPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B ceTH MHTepHET;

4) scTeTn4ecKOro BOCHUTAHMS:
3CTETHUECKOE OTHOLIEHHE K MHUPY, BKIIFOUAs 3CTETHKY HAyYHOTO U TEXHUYECKOTO TBOPUECTBA;
CIIOCOOHOCTh BOCHPUHUMATH PA3IMYHbIE BMABl HCKYCCTBA, B TOM 4HCJE OCHOBAHHOTO Ha
HCIIONIb30BAHUU UH(POPMALIMOHHBIX TEXHOIOTHIA;

5) ¢pusnueckoro BocnuTanus:

CcOPMUPOBAHHOCTH 3I0POBOTO U OE€30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO, B TOM YHCJIE 32 CUET COOMI0IeHNs TpeOOBaHM 0€30MacHON IKCILTyaTalluu CPEICTB
WH(GOPMAITMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,

6) TpynoBoro BocnuTanus:
TOTOBHOCTL K aKTHUBHOU ACATCIIBHOCTHU TEXHOJOTHYECKOU U COHI/IaHBHOﬁ HaIIpaBJICHHOCTH,
CHOCO6HOCTI) HHUIUUPOBATDH, INITAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATE TaKYI0 JCATCIbHOCTD,

HUHTEpEC K chepam npodeccuoHaIbHON JeSTeITbHOCTH, CBSI3aHHBIM C
UH(POPMATHKOW, MPOrpaMMHUPOBAHHEM H WH()OPMAIMOHHBIMH TEXHOJOTUSMH, OCHOBAHHBIMU Ha
JOCTH)KCHHSIX HAyKU WH(GOPMATUKU M HAYYHO-TEXHHYECKOro Iporpecca, YMEHHE  COBEpIIATh

OCO3HAHHBI BBIOOpP Oynymed mpodeccuun pearn3oBBIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BAHKIO HA TIPOTSIKCHUH BCEH KHU3HU;

7) 3K0/10rM4eCKOro BOCIIMTAHMS:



OCO3HaHHUE II100aILHOr0 XapaKTepa 9KOJIOTHICCKUX npo6neM u HYTeﬁ UX pCIICHUA,B TOM YHCJIC C
y‘léTOM BO3MOXXHOCTEH I/IHQ)OpMaHI/IOHHO—KOMMyHI/IKaI_II/IOHHBIX TeXHOHOFHﬁ;

8) nennocTn nayunoro noznanus:
cOopMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH, JOCTIDKEHHSIM HaydyHO-TEXHHYECKOro mporpecca M OONIECTBEHHOW MpPAaKTUKH, 3a CUET
NOHUMAaHMS POJIM MH(POPMAIMOHHBIX PECypcoB, MH()OPMAITMOHHBIX MPOLECCOB U MH(POPMAITMOHHBIX
TEXHOJIOTHH B yCJIOBHUAX HU(POBOI TpaHCPOpPMAIIMM MHOTHUX cep )KU3HU COBPEMEHHOT0 00IIEeCTBa;
OCO3HAaHWE IEHHOCTH HAYYHOH JESITEeIhHOCTH, TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO W
HCCIIEIOBATENbCKYIO AEITEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE.

9) sMOUMOHANLHBINH MHTEJLIEKT, NPEANOJaralomuii  cGOPMUPOBAHHOCTE: CAMOPETyJIMPOBaHUS,

BKJIFOYAIOLIETO0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBENEHNE, CTIOCOOHOCTh aJanTUPOBATHCS K 3MOIMOHATIbHBIM U3MEHEHUSIM
U NIPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEI MOTHBAIMM, BKIIOYAKOMEH CTPEMJIEHHE K JOCTH)KEHUIO LIEIHH YCIEXYy,
ONTHUMM3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATh, NCXOM U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIE CHOCOOHOCTh IOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JAPYIHX,
YUUTBIBATH €O  INPU  OCYLIECTBICHHH  KOMMYHHMKAIlMM,  CIIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh  BBICTpauBaTh  OTHOILEHHS C JPYTUMHU
JIOABMM, 32800TUTHCS, TPOSABISITH HHTEPEC U pa3peliaTh KOH(IUKTHI.

METANPEJIMETHBIE PE3YJIbTATbI

B pesynbrare uszydeHus HHPOPMATHKUM Ha YpOBHE CpefaHero obumiero oOpa3oBaHusd Y
oOydarorerocss  OynyT  chOpMHpOBaHBI  METAaNMpPEAMETHBIC  PE3YNbTAaThl, OTPAKEHHBIE B
YHUBCPCATIBHBIX y‘—Ie6HI>IX HeﬁCTBHﬂX, a HWMCHHO — IIO3HABaTCJIbHBIC YHHBCPCAJIbHBIC y‘-Ie6HI)Ie

JEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yueOHbIe JEICTBUS,
PETYIATHUBHBIC YHUBCPCAJIbHBIC y‘-I€6HLIe ﬂeﬁCTBHH, COBMECTHas ACATCIIbHOCTD.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIC y4eOHbIE NAEHCTBHS
ba3oBble joruvyeckue aeiicTBus:
CaMOCTOSITENIFHO (OPMYIHPOBATh U aKTyaJIM3UpPOBaTh MPOOJIEMY, paccMaTpUBaThbed
BCECTOPOHHE;
yCTaHaBJIMBAThH CYILECTBEHHBIN NpU3HAK WM  OCHOBAHUS JUIsL  CpaBHEHHS,
KJaccu pukanuy u 0000IICHMS;
OIIpENENATh LIeJIU 1eATeIbHOCTH, 331aBATh IApaMETPbl U KPUTEPUU X JOCTHIKEHHUS; BBISIBIISITh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUSX;
pazpabaTeiBaTh  IJIaH  pelIeHUsT  OpodsemMbl ¢  yd€ToM  aHalu3a  HMMEKOIIMXCA

MaTepUalIbHBIX U HEMATEPUAJIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBBI B JI€SITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOBLENISAM, OLLECHUBATH
PUCKH TIOCJEACTBUN ESITEIBHOCTH;

KOOPJIMHUPOBATh U BBHIMOJHITh PabOTy B YCIOBHSIX pPEaJbHOr0, BHPTYaJIbHOTOU
KOMOMHUPOBAHHOTO B3aUMOJICH CTBUS,

pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble ncciiegoBarebcKkue 1eiicTBUA:

BJIAJIETh HABBIKAMHM Y4€OHO-UCCJIEIOBATEILCKOW M MPOEKTHOM JEesSTeNbHOCTH, HaBbIKAMHU
paspeiieHuss mpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTbIO K CaMOCTOSTEIbHOMY IOHMCKY METO/I0B
pelIeHUs] MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MO3HAHUS;
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OCYLIECTBJIATh PAa3JIMYHbIE BHUJABl JEATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalnd, Npeo0pa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CHTYaIUSX,B TOM YHCIIE
IIPU CO3/1aHUU YUYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

(¢bopMupOBaTh HAYYHBI THUIl MBIIUICHUS, BJIAaJE€Th HAy4YHOH TEPMHHOJIOIUEH, KIHOUEBBIMU
MOHATUAMHU U METONAMM;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4H B 00pa30BaTEIbHOM AesTeIbHOCTUH KU3HEHHBIX
CUTYyalusIX;

BBISIBJISITH IIPUYMHHO-CIIECTBEHHBIE CBSA3M U AKTYaJIU3UPOBATH 3a7ady, BBIJABUTATh TUIIOTE3Y €€
pelIeHs, HaXOIUTh ApryMEHTHl JUI JOKa3aTeJbCTBA CBOUX YTBEP)KIEHHUI, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEILLICHNUS;

AQHAJIM3UPOBATH IIOJIYYCHHBIE B XOJ€ PEUICHUS 3aJa4M pe3yJbTaThbl, KDUTHYECKU OLICHUBATh HUX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;

JaBaTh OIIEHKY HOBBIM CHTYalusIM, OLIEHUBAaTh NPUOOPETEHHBIH OIBIT; OCYIIECTBISATH

L[eJIEHAIIPaBJIEHHBIN TIOMCK IIEPEHOCA CPEICTB U CIIOCOOOB 1ENCTBUS
B Mpo(heCcCHOHANBbHYIO CPENY;

yYMETh MEPEHOCUTH 3HAHUS B TIO3HABATENILHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BbIJIBUI'aTb HOBBLIC UJICHU, IPpCAJIAaraTb OPUTHHAJIbHBIC ITOAXOJAbI U PCHICHUA, CTABUTDH HpO6J’I6MLI u
3aa4u, JOITYCKAIIIHNE AJIbTCPHATUBHBIC PCIICHUA.

Pabora c undopmaunmeii:

BJIAACTb HABBIKaAMHU IMOJIYUCHHA I/IH(i)OpMaIII/II/I N3 MCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSATCIBHO
OCYIICCTBIIATH ITIOUCK, aHAJIU3, CUCTEMATU3AallUI0 U KHTCPIIPECTAIUTO I/IH(I)OpMaI_[I/II/I Pa3IMYHbIX BUIOB U
dbopM npeAcTaBICHHUS;

CO3/aBaTh TEKCThl B pa3MYHBIX (opMarax ¢ ydéroM Ha3HAUYCHUS WHQOpPMAIUU U IIEIeBON
ayIUTOpUHU, BBHIOUpas ONTHMaNbHYIO (OpMYy TIpPENCTaBICHUS W BHU3YyaJHW3allUH;, OICHUBATh

JOCTOBCPHOCTD, JIETUTUMHOCTbD I/IH(1)OpMaL[I/II/I, eé COOTBETCTBHUEC IIpaBOBbLIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

HUCIIOJIBb30BaTh CpEACTBaA HH(pOpMaL[I/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUHA
KOIrHUTUBHBIX, KOMMYHUKATUBHBIX n OpraHnu3aliuOHHbIX 3aaa4dc CO6JIIO,ZICHI/ICM Tpe6OBaHI/Iﬁ
OPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PECypcOoCOepeKeHNs, IPABOBBIX U ITUUECKUX HOPM,
HOpM MH(OPMAIMOHHON O6€30MacHOCTH;

BJIAACTb HABbIKAMU PACIIO3HABAHHS W 3alIUTHL I/IH(bopMaIII/II/I, HH(i)OpMaHHOHHOﬁ 0e30macHOCTH
JHYHOCTH.

KoMMyHHMKATHBHBIE YHUBepPCAIbHbIE y4eOHBbIE HelicTBUS
O0menue:

OCYIIECTBJIATh KOMMYHHKAILIUK BO BCEX cepax *KU3HU;

pacro3HaBaTh HeBepOalbHBIC CpEICTBA OOIICHMS, IMOHMMATh 3HAYEHHE COIMAJbHBIX 3HAKOB,
pacio3HaBaTh MPEANOCHUIKH KOH(DJIMKTHBIX CUTYalluid U CMr4aTh KOH(IMKTHL;

BIIQJICTh Pa3JIMYHBIMK crloco0aMu OOINCHHUS M B3aUMOCHCTBHUS, apryMEHTHPOBAHHO BECTH
Auajor, yMeTI) CMATYaTh KOH(i)J'II/IKTHI)Ie CI/ITyaHI/II/I;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIXCPE/ICTB.

CoBMecTHAS 1eATEJbLHOCTD:

MMOHUMATh M UCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBUIYaJIbHOUPAOOTHI,

BBIOMPATh TEMATUKYy W METOJIbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIUX HWHTEPECOB H
BO3MOKHOCTEH KaKJIOro 4JieHa KOJIJIEKTHBA;

MPUHUMATH 1€ COBMECTHOM NESITEIHbHOCTH, OPraHNU30BbIBATh U KOOPAMHUPOBATH IEHCTBUS 110
WX JIOCTI)KEHHUIO: COCTaBJIATh TUIAH JCUCTBUH, pacHpenesTh POJH ¢ YYETOM MHEHHH y4aCTHUKOB,
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00CYXKIaTh pe3yIbTaThl COBMECTHOU PaboTHI;

OIICHMBATh KA4eCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKA KOMaHIbI B OOIIMHA PE3yJbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIC TIPOCKTHI, OICHUBATh MJEH C IIO3MI[MM HOBU3HBI, OPHTHMHAIBLHOCTH,
MPAaKTHYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3MTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IMYHBIX CHUTYaIUAX, MPOSBIIATH
TBOPYECTBO U BOOOpakeHU e, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIC YHMBepCaJbHble y4eOHblIe [1eliCTBHA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYLIECTBIISATh MIO3HABATENBHYIO J€ATEIbHOCTD, BBIBIATH IPOOJIEMBI, CTABUTH
U GopMyIIUpOBaTh COOCTBEHHBIE 3a/Ja4H B 00pa30BaTEIbHOMN JEATEILHOCTH U KU3HEHHBIX CUTYAIUIX;
CaMOCTOSITEJIbHO COCTABJISITh IJIAH PEIIEHUS HPOOJIEMBbl € YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENoYTEeHU;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

paclMpATh paMKH y4eOHOI0 IIpeIMeTa Ha OCHOBE JINUHBIX TPEIOYTEHU;

JieflaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTBH3A PEIIECHUE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKOH S3pYIUIMU B Pa3HbIX 00JACTSIX
3HAHMM, HOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBbI B JEATEIBHOCTb, OLEHHBATh
COOTBETCTBHE PE3YJILTATOB IIENISIM;

BJIAJICTh HABBIKAMH I103HABATEIBHOW PEQIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH W
MBICTIUTEIIFHBIX MPOIECCOB, UX PE3yJbTATOB M OCHOBAaHUH, UCIOIB30BATh MPUEMBI pedIeKCHH s
OIICHKHU CHUTYaIllH, BEIOOpA BEPHOTO PEIICHMUS;

OLICHUBATH PUCKHU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 10 UX CHUKECHUIO; IPUHUMATh MOTHUBBI

Y apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTATOB JAEATEIbHOCTH.

IIpunsiTus ced6s M APpyrux:
MIPUHUMATH ce0sl, TOHUMAas CBOU HEOCTATKH U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTHX IPH aHAJIU3€ PE3yJIbTATOB eI TeIbHOCTH; [IPU3HABATh
CBOE IIPaBO U MPABO JAPYTUX Ha OIINOKY;

Pa3BUBATh CIIOCOOHOCTHL ITOHUMATh MUDP C ITO3UIHUH APYTrOoro 4€JI0BCKA.

NNPEJAMETHBIE PE3YJIbTATbI

B npouecce usyuenus kypca uHpopMaTHKu yriayosnénHoro yposHs B 10 kiacce
o0y4aromumMucs OyayT JOCTUTHYTHI CIIEAYIONHME IPEIMETHbIE PE3YJIbTAaThI:

BJIaJICHUE TPEACTABJICHUSAMHU O POJM MH(OPMALMU U CBSI3aHHBIX C HEM MPOLECCOBB MPUPOJE,
TEXHUKE M OOLIecTBE, MOHATUSIMU «HMH(POpMALMD», «UHPOPMALMOHHBIM MPOLECCH, «CHUCTEMay,
«KOMIIOHEHTBI CHUCTEMbD», «CUCTEMHBIH 3(PPeKT»,

«MH(pOPMALIMOHHAS CHCTEMA», «CUCTEMa yIPABICHU;

BJIaJICHUE METO/aMU Moucka uHpopManuu B cetu MHTepHeT, yMeHHe KpUTUYECKH OLIEHUBATh

UH(OPMALHIO, TTOJIy4YeHHYI0 U3 ceTu VHTepHer;

YMEHHE XapaKTepru30BaTh OONbIINE JaHHBIC, TPUBOJUTH MPUMEPHI HCTOYHUKOB UX TOTYIEHUS U
HaIpaBJICHHUS HWCIOJIB30BAaHUS, YMEHHE KJIacCH(PHUIIMPOBATh OCHOBHBIC 3aJa4yll aHaM3a JTaHHBIX
(mporHo3WpoBaHuMe,  KiIacCU(pUKAIMSA,  KJIacTepuU3alus,  aHalu3 OTKJIOHEHUM),  TTOHUMATh
MOCJIEI0OBATEILHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TAHHBIX, OUUCTKA U OIlEHKA
KauyecTBa JaHHBIX, BBIOOp W/MIU TOCTPOCHHWE MOJEIH, NMpeoOpa3oBaHUE JaHHBIX, BU3YyalTU3aIlHs
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JIAHHBIX, UHTEPIPETALNs PE3YJIbTATOB;

[IOHUMAaHWE OCHOBHBIX IPUHIMUIOB YCTpoiicTBAa ¥ (YHKIMOHHUPOBAHUSI COBPEMEHHBIX
CTallUOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHIEHIUI Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUM;

BJIaJICHUE HaBbIKaMU pabOTBl C ONEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMH BUIAMHU
IPOrpaMMHOI0 oOecreueH sl s peleHus] y4eOHbIX 3a/1a4 110 BbIOpaHHOMN CIIeMaIn3alluig;

HaJU4yue MpeACTaBIeHU 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MHpE, 0 0a30BBIX
OPUHLMIIAX OpPraHu3allud M (QYHKIHMOHUPOBAHHS KOMIBIOTEPHBIX ceTel, 00 O0IMX MpHHIMIAaX
pa3paboTK ¥ PYHKIHOHUPOBAHUS HHTEPHET-TTPUII0K CHUI;

MIOHUMaHHE Yrpo3 HHPOPMAIMOHHOW OE30MacHOCTH, MCIIOJIb30BaHHE METOJOB M CPEICTB
IPOTUBOJEUCTBUS 3TUM yrpo3aM, coOM0JeHre Mep 0€30MacHOCTH, NMPEeIOTBPAILAOIINX HE3aKOHHOE
pacnpocTpaHeHHe MEepCOHANBHBIX TAaHHBIX, COOJIIOJIHHEe  TPeOOBaHMH  TEXHHUKH  0E€30MaCHOCTH
U TUTHEHBl TpH paboTe ¢ KOMIBIOTEPAMHU U APYTUMH KOMIIOHEHTaMU HHU(POBOTO OKPYKEHUS,
MOHMMaHUeE MPaBOBBIX OCHOB HCIOJb30BAaHUS KOMIIBIOTEPHBIX HpOorpaMM, 0a3 AaHHBIX U pabOTHIB
cetu MHTepHeT;

IIOHMMAHHE OCHOBHBIX MPUHLUIIOB JWCKPETH3aLMU PA3JIMYHbIX BHUJOB MHPOpPMAIMH, YMEHUE
omnpenensiath MHGOPMaMOHHBIN 00bEM TEKCTOBBIX, I'Pa()MUECKUX U 3BYKOBBIX JaHHBIX IPU 3aJaHHBIX
napameTpax IUCKpPETH3aluu, YMEHHE ONPENeIATh CPEIHIOK CKOPOCTh II€pEeNadn AaHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHM Iepelayd MpU M3MEHEHUM HHQPOPMAIMOHHOIO 00bEMa JaHHBIX W
XapaKTEPUCTUK KaHaJla CBSI3U;

YMEHHE HCIIOIB30BaTh IPU PEIICHUU 3aJad CBOMCTBA MO3MLIMOHHOW 3allMCH YMCEN, AITOPUTMA
IIOCTPOCHUS 3allMCH YKCJIA B IIO3ULUOHHOM CHCTEME CYHUCIICHHMS C 3aJaHHBIM OCHOBAHUEM U
IIOCTPOEHUSI YHUClIa II0 CTPOKE, COAEpXkalled 3amuch HTOrO0 4YHUCJA B IO3ULMOHHOM CHCTEME
CUMCIIEHUSI C 3aJlaHHbIM OCHOBAaHHEM, YMEHHE BBINOJHATH apudMeTHyecKue ornepanuu B
MO3ULIMOHHBIX CUCTEMAX CUUCICHUS;

YMEHHUE BBINOJHATh IPeoOpa3oBaHUs JOTMYECKUX BBIPAXKEHUH, HCIONb3Ys 3aKOHBI alredpsl
JIOTUKH, YMEHUE CTPOUTHh JIOTMYECKOE BBIPAXKECHHE B  JAU3BIOHKTUBHOM M KOHBIOHKTHBHOU
HOpPMaJIbHBIX (¢opMax MO 3aJaHHOM TaOJMIe HCTUHHOCTH, HCCIeN0BaTh 00JacTb HCTUHHOCTU
BBICKA3bIBAHMS, COACPKALIETO ITEPEMEHHBIE, PEIIAaTh HECIOKHBIEC JIOTUYECKUE YPABHEHUS U CHUCTEMBI
YPaBHEHMUIL;

MOHUMaHHe 0a30BBIX AITOPUTMOB 0OpaOOTKM YMCIOBOW M TEKCTOBOM HHGopMaIuu (3amuch
YyUCeNl B O3UIMOHHON CUCTEME CUHCIICHUS, HAX0XKICHUE BCEX IPOCTBIX YMCEIB 3aJaHHOM JAMamna3oHe,
00paboTKa MHOTOPa3psaIHBIX LEbIX YHCE, aHAJIN3 CHMBOJIBHBIX CTPOK U JIPYT'HX), aJITOPUTMOB MOKCKa
U COPTHPOBKH, YMEHHME ONpPENEITh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cyMMUpOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, MEepeOOpHBbIE AJTOPUTMBI, JBOMYHBIN
IIOUCK) U NPUBOAMUTH IPUMEPbl HECKOIBKUX AJTOPUTMOB Pa3HOM CIOKHOCTH AJI PELIEHHs] OJHOU
3a/1a4y;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IIPOrPaMMHUPOBAHMs BbICOKOTO ypoBHs (Python,Java, C++,
C#), npencraBieHUsIMU O 0a30BbIX TUIAX JAHHBIX U CTPYKTypaxX JaHHBIX, YMEHHE HCIOJb30BaTh
OCHOBHBIE YIPABJIIIOIIUE KOHCTPYKIUU, YMEHUE OCYLIECTBIIATh aHAIHU3 IPEIIOKEHHOW IIPOrpPaMMBL:
OIIpENeNATh Pe3ybTaThl PabOThl MPOTrpaMMBbl MPH 3aJaHHBIX UCXOAHBIX JAHHBIX, ONPEACIATh, IPH
KaKMX MCXOJIHBIX [AHHBIX BO3MOXKHO IIOJIY4Y€HHME YKa3aHHBIX pE3yJIbTaTOB, BBIABIIATH JAHHBIE,
KOTOpbIE€ MOT'YT IPUBECTH K oOwMOKke B pabore mnporpamMmbl, (OPMYIMPOBATH MPEAJIOKEHUS
10 YJIy4LIEHHUIO TPOrPaMMHOr0 KOJ1a;

YMEHHE CO3/1aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBl M JE€MOHCTPALMOHHBIE
MaTepuaibl C HUCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX IMPOrPAMMHBIX CPEICTB M OOJauHBIX
CEPBHUCOB;

YMEHUE HUCMOJb30BaTh NIEKTPOHHbIE TAOMMLBI JJI1 aHalIW3a, MPEICTaBICHUS U 00paboTKU
JAHHBIX (BKJIIOYAs BBIYMCICHHE CYMMBI, CPETHEr0 apru(METHUECKOTro, HAnOOIbIIEro 1 HAUMEHbBIIEro
3HAa4YeHUH, pelIeHne ypaBHEHHH, BHIOOP ONTHMAJBLHOTO DPELIeHUs, MOA00p JMHUU TPEHIA, pelIeHue
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3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce usyuenus kypca uHpopMaTiku yriayonéHHoro ypoBHs B 11 kiacce
00y4aroIMMHCs OYAyT JOCTUTHYTHI CIEAYIONINE TPEIMETHbIC Pe3YIbTAThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOIbI, JOMYCKAIOUIME OJHO3HAYHOE JEKOIMPOBAHUE
cooOmeHuil (nmpepuKCcHbIE KOJbI), HCIOJIB30BAaTh MPOCTEHIINE KOABL, KOTOpbIE IO3BOJIIOT
OoOHapyXMBaTh W WCIPABIATh OMMOKH TpHU Tepenadye MaHHBIX, CTPOUTHh KO, OOecreurBaronIvii
HaMMEHBIIYIO BO3MOXHYIO CPEAHION0 JJIMHY COOOIIEHUS ITPU U3BECTHOM YaCTOTE CHMBOJIOB, OSICHATh
HNPUHLHUIIBI pa0OTHI IPOCTHIX AITOPUTMOB CXKATHUSI TAHHBIX;

YMEHHUE pelaTh alrOpUTMHUYECKUE 3a/1a4H, CBS3aHHbIE C aHAIM30M rpadoB (3a1a4u HOCTPOCHUS
ONTUMAIBHOTO TYTH MEXIy BepIIMHAMHU Tpada, OMpeesIeHUs] KOINISCTBA PA3INIHBIX MTyTEH MEXITy
BEpIIMHAMHU OPUEHTHPOBAHHOIO AlIMKINYECKOro rpada), yMeHue HUCIoIb30BaTh AEPEBhS MIPHU aHAIN3E
¥ ITOCTPOCHUH KOJIOB | JIJIS TPECTaBIICHUSIApH PMETUUECKUX BBIPAXKEHHUM, IPU PEIICHUH 3a/1a4 ITOMCKa
U COPTHUPOBKH, YMEHHE CTPOMTH JE€pEeBO MIPbl 10 3aJaHHOMY aJIrOpuIMy, pa3padaTbiBaTh U
00OCHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaTelBaThb M pPEaJM30BBIBATH B BHUAE NPOrpaMM Oa30BbIE€ aJITOPUTMbl, YMEHHE
MCIO0JIb30BaTh B MPOrpaMmax JaHHbIE PA3JIMYHBIX THUIIOB C Y4E€TOM OrpaHHUYEHHMI HAa JAHANa30H HMX
BO3MOKHBIX 3HAUEHUH, MPUMEHSATH MIPU PELICHUU 3a7a4 CTPYKTYpPbI TaHHBIX (CIIUCKH, CIIOBapH, CTEKH,
ouepenu, JepeBbsi), HCIOIb30BaTh Oa30BBIE ONEpali CO CTPYKTypaMH JaHHBIX, MPUMEHSThH
CTaHJApTHbIE U COOCTBEHHBIE MOJIPOrPaMMBbI JJis OOPaOOTKM YHUCIOBBIX JAaHHBIX U CHMBOJIBHBIX
CTPOK, HCIOJIb30BaTh  MNpH  pa3paboTke mporpaMM OHOJMOTEKH  MOAMPOrpaMM, 3HATh
(GyHKIMOHATBHBIE BO3MOXHOCTH HWHCTPYMEHTAJIBHBIX CPEICTB Cpenbl  pa3paboTKu, yMeEHHe
UCIOJIb30BaTh CPEACTBA OTJIAJKU MPOrpaMM B Cpe/ie MPOrpaMMHUPOBAHUS, YMEHUE JOKYMEHTUPOBATD
POTrPaMMBL;

yMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHUE OCHOBHBIMHM CBEIEHUSMHU O 0a3zax JaHHBIX, UX CTPYKTYpE€, CPEICTBax CO3JaHUA U
paboThl C HUMH, yYMEHHE HCIIOIb30BaTh TAOMUYHBIC (pENSIIMOHHBIC) 0a3bl JaHHBIX (COCTABISTH
3anpockl B 0a3ax JaHHBIX, BBIMOJHITH COPTHUPOBKY M TMOMCK 3amuceil B 0a3e JaHHBIX, HAINOJIHATH
pa3paboTaHHy0 0a3y JaHHBIX) U CIPABOYHBIE CUCTEMBI;

YMEHHE HCIIONb30BaTh KOMITBIOTEPHO-MATEMATUYECKHE MOJAENH JJIi aHain3a OOBEKTOB H
IpOIeCCOB: (OPMYIMPOBATH 11€1b MOIEIUPOBAHMUS, BBHIMOJIHATH aHAIU3 PE3yJIbTATOB, MOJYUYCHHBIX B
XO/I€ MOJIENHMPOBAHUS, OLEHUBATh COOTBETCTBHE MOJEIU MOICIMPYEMOMY OOBEKTY WM Ipolieccy,
MPEICTABIIATh PE3YJIbTaThl MOJACIUPOBAHUSAB HATIISTHOM BUJE;

yMEHHE OpPraHHU30BbIBaTh JMYHOE nH(pOpMaLOHHOE IPOCTPAHCTBO C
UCIOJIb30BAaHUEM PA3IUYHBIX CPEICTB HU(POBHIX TEXHOJOTUN, TOHUMAHHE BO3MOXKHOCTEH U(POBBIX
CEpBHCOB I'OCYJapCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTENbHBIX CEPBUCOB;

[IOHMMAaHHUE OCHOBHBIX IPUHLMIIOB pPaOOThl, BO3MOXHOCTEH W OIpaHUYEHMs] MPUMEHEHUs
TEXHOJIOTUH MCKYCCTBEHHOT'O MHTEJUIEKTa B PA3NIMYHBIX OOJIACTAX, HAJIWYHE IPECTABICHUNH O Kpyre
pelaeMpIX 3a7a4 MAaIlIMHHOTO O0y4deHus (pacrmo3HaBaHMs, KIACCH(PUKAIUU W TMPOTHO3HPOBAHMS)
HaJIMYue MpeacTaBIeHUM 00 MCIONb30BAaHUM MH(POPMALMOHHBIX TEXHOJOTUH B  Pa3IUYHbIX
npodeccuoHanbHbIX cepax.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

N HaumenoBanue K OCHOBHBIE BU/JIbI I€ATEIBHOCTH lcnionb3yemble

° UYECTB

pa3aesioB U TeM OMHCECTBO [TporpammHOe conepkaHue 00yuaromuxcs OLIOP
/o 4acoB
y4eOHOro npeameTa
Pa3nen 1. AinropurmMsl 4 NIpOorpaMMHpOBaHHe
1.1 | BBenenue 16 Mertozs! OTIagKy MporpaMm. BbIsICHATH pe3ynbTaT LHOK
Hcnone30BaHue TpaccupoBOYHBIX paboThIaIrOpUTMA AJIS https://educont.ru

B IPOrpPaMMHPOBAHUE

tabymi. OTIag0YHbIN BBIBO/I.
[TomaroBoe BBINOJHEHUE MPOrPAMMBI.
Touku octanoBa. [TpocMoTp 3HaUEHMI
NEePEMEHHBIX.

SA3bik nporpammupoBanus (Python, Java,

C++, C#). Tunbl JaHHBIX:
LIEIOYHCIIEHHBIE, BE[ECTBEHHBIE,
CHUMBOJIBLHBIE, JOrHUEeCKHEe. BeTBaenus.

Crnoxnble ycnoBus. LIUKIIBI ¢ yCIIOBHEM.

[{uKbI 1O ITEpEMEHHO.
B3auMo3aMeHs1eMOCTh pa3IMnyHbIX
BUJIOB IIMKJIOB. IHBapHaHT HUKJIA.
CocraBneHue IMKIA ¢ UCIOJIb30BaHUEM
3apaHee ONpeAeaEHHOro NHBapUaHTa
LUKJIA.

JIOKyMEHTHPOBAaHKE MTPOT PAMM.
Hcnonas30BaHnEe KOMMEHTAPUEB.
[TonroroBka onucaHus MpoOrpaMMbl

Y UHCTPYKLIUU JJIs TTOJIb30BATEII.
AAropuTMBI 00pabOTKH HATypaTbHBIX
YHCeJl, 3alIMCAHHBIX B MO3UIIMOHHBIX

UCIIOJHUTENSA
IIPU 33JJaHHBIX HUCXOJHBIX
JTAaHHBIX, ONPEACIATD
BO3MOJKHBIE HCXOJHBIE JaHHBIE
JUTS U3BECTHOT'O pe3yJbTaTa.
IIpuBOoINTH IPUMEPHI
aJITOPUTMOB, COJEPKALINX
Mocie10BaTeNbHbIE,
BETBSIIMECS U IIUKINYECKHE
CTPYKTYpbl. AHAJIM3UPOBATh
LIUKIMYECKHAE AT OPUTMBI JJIs
WCIIOJTHUTEIIS.

BhiienaTs 3Tansl penieHus
3aJJadylHa KOMIIbIOTEPE.
[TosICHATD CYIIHOCTD BbIIEIECHHBIX
ATaIoB.

OTnaxuBaTh POTrpaMMbl C
MTOMOIIBIOTPACCUPOBOYHBIX
TabIUI]

U C UCIIOJIb30BAHUEM

BO3MOXKHOCTEH OTJIaJ4YrKa CPEAbl
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CHCTEMax CUUCIICHUs: pa30reHne
3aMycy YKciia Ha OTeIbHBIC U PHI,
HaXO0XJIECHUE CYMMBI M IPOU3BEICHUS
udp, HAXOXKIEHUE MaKCHMAIIbHOM
(MMHUMAJIBHON) 1TU PPHI.
Haxoxxnenue Bcex MpoCThIX YK Cen

B 3a/laHHOM Auamna3one. [IpeacraBienue
YHuCla B BUIe Ha0opa MPOCThIX
COMHOXKUTEJEH. AJIrOPUTM OBICTPOTO
BO3BEICHUS B CTETIECHb.

O6paboTKa JaHHBIX, XPAHSIIUXCS

B (aiinax. TekcTOBBIEC U IBOUYHBIE
¢aiinbl. aiioBbIC TEPEMEHHBIC
(daitnoBeie ykazarenun). UteHue

u3 Qaiina. 3anuce B (aii.

IPOrPaAaMMHPOBAHUS.

CocraBusTh

JIOKYMEHTaI[MIOHA

porpammy.

PaspabarteiBaTh 1

pean30BbIBaThHA SI3BIKE

IPOTPaMMU POBAHHUS

aNrOpUTMBI 00PaOOTKH LIEBIX

YuUCeJl, B TOM YHUCJIE TepedopHbIe

aJITOPUTMBI.

Pa3pabatbiBaTh NporpaMmsl

JUIs1 00OpaOOTKH TaHHBIX,

XPaHSIIUXCSIB TEKCTOBBIX

¢aiinax.

Ilpakmuueckue padomur:

1. Bwioenenue u obpabomra yugpp

Yeno2o YuUcia 8 pa3iuyHbIX

cucmemax C4ucieHus ¢

UCNONIb3068aAHUEM ONnepayull

YenoyuUcieHHoU apugdmemuxu.

2. Pewenue 3a0ay memooom
nepebopa.

Obpabomka OaHHbBIX, XPAHAWUXCAB

Gaiinax

1.2

BcnomorarenbHbie
AJITOPUTMBIL

Pa36uenue 3aaun Ha moja3azauu.
[HoxnmporpaMmsl (IpoLeaypsl U
¢ynkuun). Pexypcus. PekypcruBHbie
00bekThI ((ppakrasl). PekypcuBHbie
poLenypbl U GYHKLHUH.
Hcnonbp3oBaHue cTeKa JJIsl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHIapTHOM

Pa30buBath 3a71a4y Ha
nojzanaun. OhopmisaTh
JIOTMYECKHU LEJOCTHBICUIIN
MOBTOpSOIIMECS (parMeHThI
IIpOrpamMMbl B BUJI€
noamnporpaMm. [losicHITh
CYILLHOCTb PEKYPCUBHOI' O
aNropuT™Ma.

HOK
https://ed
ucont.ru/
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OMOIMOTEKH S3bIKAa IPOrPaMMHUPOBAHUS.
TToaknrouenue OUOIMOTEK
HOJIIPOrpaMM CTOPOHHUX
npousBoauTeneld. MoaybHbIA TPUHIUI
MOCTPOEHUS ITPOrpaMM

Haxonute pekypcuBHbIE
00BEKTBIB OKPYKAIOLIEM

MUDpE.

Omnpenensite pe3yiabTaT padoThI
MIPOCTOT'0 PEKYPCUBHOTO
anroput™a.lcrnonas3oBaTh
CTaHJIapTHBIC OUOTMOTEKH
MOJIIPOrpaMM SI3bIKa
IIPOrpaMMH POBaHUS,
OMOJIMOTEKH CTOPOHHUX
IIPOM3BOAUTEIEH.

IIpMeHsATs MOAYIIBHBIN NPUHLIAIL
IIpU pa3paboTKe MPOrpaMM.
Ilpaxkmuueckue padomui:

1. Hcnonvzosanue
nOONPOSPAMM CIMAHOAPMHOU
oubuomexu A3vlKa
NPOCSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. Pexypcusnbie noonpozpamml.
Mooynbhbiii npunyun nocmpoerus
npozpamm
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1.3 | YucaeHHBIC METO/IBI Yucnenasie MeToaEl. TodHOE 1 [TosicHATH TPpUHIUTIBI PA0OTHI

npUOIKEHHOE PEIICHUS 3a/1a4H. YHCIIEHHBIX METO/IOB,

YucrieHHbIe METO/IbI PEIICHUS Pa3HUILY MEXIY TOYHBIM U

ypaBHEHHI: MeTO Tiepedopa, MeToT MPUOIN K EHHBIMPEIICHUSIMU

MOJIOBUHHOTO JieneHus. [IpubmmkénHoe | BRIUMCIMTENbHBIX 3a/]a4.

BBIYHCIIEHUE JJIUH KPUBBIX. PaspabarteiBaTh 1

Brruncnenue momasnei puryp ¢ OTJIQXKUBATHIIPOTPAMMEI,

MOMOIIBIO0 YUCIICHHBIX METOA0B (METO peanu3zyrone

MPSIMOYT OJIbHUKOB, METOJ] TPATICLIHIA ). YUCIICHHBIE METO/IbI

[Touck MakcumMyma (MUHUMYMA) peleHus ypaBHEHUH,

(YHKLIHMU OHOM NepeMEeHHON METOJ0M npuOIMKEHHOE

MOJIOBUHHOT'O JIeNICHUS BBIYHUCIICHUE JJIHH
KPHUBBIX
U moaaen Guryp, mouck
MakCcUMyMa(MHUHUMYMa) QYHKITUH
OJTHOM NEPEMEHHOM.
Ilpakxmuueckue padomut:
1. Yucnennoe pewenue ypaenenuil.
2. Ipubnumxcénnoe suiuucienue
ONUHKPUBLIX U naowaoell gueyp.
3. Iouck maxcumyma (MuHuUMyMma)
dynryuu

1.4 | Anroputmbl 00paboOTKH O6paboTKa CHUMBOJIBHBIX JaHHBIX. Hcnonp30BaTh BCTPOECHHBIE
CHUMBOJIbHBIX IAaHHBIX Berpoennbie GyHKINY S3bIKa (GYHKIHHSI3BIKA
POrpaMMHPOBaHUS 17151 00paboTKU MPOrpPaMMH POBAHUS

CHUMBOJIBHBIX CTPOK. AJITOPHUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
IOJICUET KOJIMYECTBA ITOSIBIIEHUH
CHUMBOJIa B CTPOKE, pa30neHne CTPOKH
Ha CJIOBA IO MPOOEITbHBIM CHMBOJIAM,
TOVCK MOJICTPOKH BHYTPH JJAHHOMN
CTPOKH, 3aM€HA HAlJICHHOW MOJICTPOKH

ISt 00pabOTKHU CUMBOJIBHBIX
crpok. Pa3pabartbiBats u
OTJIQXHUBATh IPOTPAMMBI,
peasu3yIole TUIIOBbIE
aNropuTMbI 00pabOTKH
CHMBOJIBHBIX/IaHHBIX Ha
BBIOpaHHOM SI3bIKE
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Ha JIpyryro cTpoky. ['eHepanus Bcex
CJIOB B HEKOTOPOM aji(aBUTE,
YIIOBJICTBOPSIFOIINX 33 JaHHBIM
orpannyeHusiM. [IpeobpazoBanue yncna
B CUMBOJIBHYIO CTPOKY M 0OpaTHO

IPOrPaAaMMHPOBAHUS.
[TpeoGpa3oBBIBATH YK CIIA

B CUMBOJIBHYIO CTPOKY M OOPATHO.
Ilpakmuueckue pabombui:

1. Hocumeonvras obpabomxa cmpox.

2. Obpabomxa cmpok

€ UCNOAb3068AHUEM PYHKYULL
CMaHoapmHo OubIUOmeKu
AZBIKANPOSP AMMUPOBAHUSL.
3. Tenepayus écex cos,
VOO0811emBoPAIOUUX
3A0AHHOMY

VCA08UIO

1.5

AnTropuTMBI 00pabOTKH
MacCHUBOB

10

MaccuBsbl ¥ TOCIEI0BATENBHOCTH
yucell. Beryucienue 00001LEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MacCHBa
WJIM YU CIIOBOM MOCIE10BATEIbHOCTH
(CyMMBbI, MPOU3BEICHUS], CPEIHETO
apupMETHIECKOT 0, MUHUMAJILHOT O
Y MaKCUMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB,
YIIOBJIETBOPSIIOLIMX 3aJJaHHOMY
yCJIOBHIO). JIMHENHHBIN mouck
3a/IaHHOTO 3HAYEHUS B

MAaccHUBe.

CopTupoBKa OJHOMEPHOTO MaCCUBA.
[IpocThie METOBI COPTUPOBKHU
(MeTon my3bIpbKa, METO BBIOOPA,
COPTHUPOBKA BCTABKAMH).
CopTUpoBKa CIUSTHUEM.

bricTpast copTupoBka
MaccuBa(aaropuT™

[TpuBOaUTH IPUMEPHI

OJTHOMEPHBIXU ABYMEPHBIX
MacCHUBOB.

[IpuBOINTH IPUMEPHI

3a/1a4un3

MMOBCETHEBHOM KU3HMU,
MIPEITOJIararoIuX
MCIOJIb30BAaHUEMAaCCHUBOB.
Pa3pabatbiBaTh U OTJIQXKHUBATD
MIPOrpPaMMBbl, peaU3yOLI1e TUIIOBbIE
aIrOpUTMBI 00PabOTKH OTHOMEPHBIX
Y IByMEpPHBIX MaCCHUBOB, Ha
BBIOpaHHOMSI3BIKE

MIPOrPaMMH POBAHUSI.
Paspabamvieams npocpammot

0J151 peuteHust nPOCMvlX 3a0ay
AHANU3AOAHHDBIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.
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QuickSort).

JIBOMYHBIN MTOMCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIBymMepHBIE MaCCUBBI (MATPHIIHI).
AAroputMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHHUE JBYMEPHOTO
YHUCJIOBOT'O MacCHBa IO 33JIaHHBIM
MpaBUJIaM, MOKCK 3JIEMEHTA

B JIBYMEPHOM MAaCCHBE,

BBIUHCIIEHNE MaKCUMyMa (MUHUMYyMa)
¥ CYMMBI JIEMEHTOB JIBYMEPHOTO
MaccHBa, MePECTaHOBKa CTPOK

U CTOJIOIIOB IBYMEPHOI'O MacCHBa.
Paszpabomxa npoepamm ons peurerus
NPOCMbIX 34044 AHAIU3A OAHHBIX
(ouucmra danmvix, Knaccugurayus,
AHAIU3 OMKTIOHEeHUTL)

2. Buiuucnenue 0606uéHHbIX
Xapakmepucmuxk Maccusa
(wucnosoti
noCe008amenbHOCmUL).

3. Iouck MuHuManbHO20
(MaxkcumanibHo2o) 31emenma 8
yucrosommaccuae.

4. Jluneiinoui nouck
3A0AHHO203HAYEHUS 8
maccuse.

5. Ipocmowie memoow
COPMUPOBKUMACCUBA.

6. Bvicmpas copmupoexa Maccuea.
7. Jleouunwlii nouck.

8. Obpabomxka mampuy.
Ananuz 0annwix

HToro no pasjeny 44
Paznen 2. lludpoBasi rpaMoTHOCTH
2.1 | Komnerorep — 6 TpeOoBaHUs TEXHUKHA O€30MACHOCTH H AHanmM3upoBaTh yCIOBUS

YHHUBEPCATbHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

TUTHEHBI IpU paboTe ¢ KOMIIbIOTEpaMuU
U IpPYyTMMH KOMIIOHEHTaMHU UG POBOro
OKPYXKEHHUS.

[TpuHIMIB pabOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢don Heiimana. I'apsapockas
apxumexmypa. ABTOMaTH4ECKOE
BBIIIOJIHEHHE TPOI' PAMMBI ITPOLECCOPOM.
OnepaTuBHas, NOCTOSIHHAS U
JoNroBpeMeHHas naMats. OOMeH
JAHHBIMH C IOMOUIBIO LIVH.
KoHTposneps! BHEIIHUX yCTPONCTB.

HCIIOJIb30BaHUS KOMITBIOTEPA U
JPYTUX JTOCTYITHBIX KOMIIOHEHTOB
1M (POBOTO OKPYKEHHUS C TOUKH
3peHus TPeOOBAHUNTEXHUKH
0€30I1aCHOCTH U TUTHEHBI.

OnuceBaTh COCTAaBHBIC YaCTH

Y TIPUHIUIIBL Pa0OTHl KOMIIBIOTEPOB,
MOOMJIbHBIX YCTPOMCTB,
KOMITBIOTEPHBIXCHCTEM.
XapakTepru30BaTh KOMITBIOTEPHI
Pa3HBIXIIOKOJICHH.
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[Ipsimoit ocTyn K maMsATH.
OCHOBHbBIE TEHACHLIUN PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH.

HapannenLHHe BBIYMCIICHU .
MHoronpoueccopHbie

CHUCTEMBI.

CynepkomnbroTepsl. Pacnipenenénnbie

BBIYUCIMTCIIBHBIC CUCTEMBI U 06pa60TKa

OOJILININX JaHHBIX. MOOMIBLHBIE
i (ppOoBBIE YCTPOMCTBA U KX POJIH
B KOMMYHUKanusix. BcrpoenHsie

KOMITBIOTEPbI. MUKPOKOHTPOJLIIEPHI.
PoGotusupoBaHHbIe TPON3BOCTBA

Uckatp B cetn UHTEpHET
nH(pOpPMaIUI000 0TEYECTBEHHBIX
crelyajanucTax, BHECIINX BKIaJ B
Pa3BUTHE BBIYMCIUTEIBHON
TEXHUKHU.

[IpuBOIUTH TPUMEPBI,
MOATBEPKAAIOIINE TEHICHIIUN
Pa3BUTHSBBIYUCIUTEIBLHON TEXHUKHU.
ITosicHATH CcymHOCTD
napajjieabHbIXBbIYUCICHUI.
[IpuBoauTh MpuMepsI 3a1a4,

JUISL pelIeHUsT KOTOPBIX
MIPUMEHSIOTCS

CYIIEpKOMITbIOTEPHBIE

TEXHOJIOTMH UJIM TEXHOJIOTUU
pacnpenenEéHHbIX BBIUHCICHUH.
XapakTepru3oBaTh poOOTH3NPOBAHHEIE
MIPOM3BOCTBA, MOOUIILHBIC
1u(ppoBbIe YCTPONCTBA U MX POJIb B
KOMMYHHKAIUAX

2.2

IIporpammuoe
o0ecrieueHune

[IporpamMHoOe obecrieueHue
KOMIIBIOTEPOB M KOMITBIOTEPHBIX
cucTeM. Buabl mporpaMMHOro
obecrieueHns 1 UX Ha3HAYCHUE.
Oco0OeHHOCTH ITPOrPaMMHOT0
obecreuyeHuss MOOMIJIbHBIX YCTPOMCTB.
[MapannensHOE MPOrpaMMHUpPOBaHUE.

CucreMHOe MporpaMMHOE oOecIieueHue.

OnepallMOHHBIE CUCTEMBI. Y TUITUTHI.
HpaiiBepsl ycrpoiictB. UHCTammsmms
Y JEUHCTAIIISIUAS] TPOrPAMMHOTO

PaGoTath ¢ rpadpuueckum

uHTep( el coMoI epaiiOHHON
cuctemsbl (OC), cTaHIapTHBIMU U
CITy>KE€OHBIMU

MIPUITIOKEHUSIMH,

(haiIoBBIMH

MEHEeIKEPaMHU.

COOTHOCUTD BU/IBI JINIICH3HIA

Ha HCIO0JIh30BaHUE TPOT PAMMHOTO
obecrieyeHus U MOpsI0K €ro
UCTIOTH30BaHUS U

HOK
https://educon
t.ru/
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obecrieueHusl.

®aitnoBeie cucTteMbl. [TpuHIUIIBI
pa3MelnieHus 1 UMEHOBaHus (aiioB

B I0roBpeMeHHo# namsitu. [11aGnoHbl
JUIS OTIMCaHus TPy (aiios.
3akoHoaTenbCTBO Poccuiickoit
®denepanun B 00JIACTH TPOTPAMMHOTO
obecrieuenusi. JluneHznpoBanue
MPOrpaMMHOTO 00eCreueHust 1

1 poBbIX pecypcos. [Iponpueraproe u
cBOOO/IHOE MPOrpaMMHOE o0ecreyeHue.
KomMmepueckoe 1 HeKoOMMepUecKoe
HCI0JIb30BaHUE TPOr PAMMHOIO
oOecrieueHus U 1M (PPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, YCTaHABIIMBaeMast
3aKOHOAATENLCTBOM Poccuiickoi
®denepaliuu 3a HETIPABOMEPHOE
MCIO0JIb30BaHUE TIPOTPAMMHOTO
obecrieueHus 1 U(PPOBBIX PECYPCOB

pacnpoctpanenus. [IpuBoguth
MIPUMEPHI TPONPUETAPHOT'OU
CBOOOHOT O MPOrPAMMHOT0
o0ecrnieueHus1, MpeIHa3HAYCeHHOTO
JUISL pEIICHUsT OMHUX U TeX JKe
3axad. Ha3eIBaTh OCHOBHEIE
MPaBOHAPYIICHUS, IMEIOIIINE MECTO
B 00JlacTH

HCHOJIb30BaHUS

MIPOrPaMMHOTO

o0OecreueHus, U
OTBETCTBEHHOCTbH3a HUX,
MPEeayCMOTPEHHYIO
3aKOHOJAaTeILCTBOM P®D.
Ilpaxmuueckue pabomeul:

1. Uncmannayus u OeuHcmaniayus
npozpamm

2.3.

KOMHBIOTCpHI)Ie CCTH

¢ y3nom cetu. Onpeenenre Mapupyra
JIBHJKEHMS ITAKETOB.

Bunel nesarensHoctr B cetn MIHTEpHET.
Cepsucel UnTepHerTa.
['eonndopmanmoHHbIE CUCTEMBI.
['eonokalimoHHBIE CEPBUCHI PEAILHOTO
BpEMEHHU (Hampumep, JOKalus
MOOMJIbHBIX T€JIE(POHOB, ONpEeIeHNE
3arpyk€HHOCTH aBTOMarucrpaiei),
WHTEPHET-TOProBJIsi, OpOHUPOBAHHUE
OWJIETOB U I'OCTHHMUII.
l'ocynapcTBeHHBIE 3JIEKTPOHHbBIE
cepBHCHI U yciyru. ColuanbHbIe CETH —

[TosicHATH TPUHITUTIBI
MOCTPOEHUSKOMITHIOTEPHBIX
ceTen.

BreisiBisaTes obmiee
pa3nuyusiB

OpraHu3aluu

JIOKaJIbHBIX U

rJI00aJIBHBIX KOMITBIO TEPHBIX
cereil.lIpuBoanTh puMeEpbI
npotokosos creka TCP/IP ¢
ornpeaenéHHBIMU (PYHKITUSIMH.
Hcnonp30BaTh Macku nmojaceren
n1st pazouenus 1P-

CCTHU HA IMOACCTH.

LHOK
https://
educon
t.ru/
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OpraHu3aIys KOJUIEKTHBHOTO
B3aUMOJICHCTBUS U OOMEHA JaHHBIMU.
CeTteBoOM ITHKET: IpaBUJIA IOBEIECHUS
B kubeprpoctpanctse. [Ipobiiema
HOUTMHHOCTH MOJTy4eHHON
uHpopmaruu. OTKPBITHIE
o0pazoBaTeIbHbIE PECYPCHI

IIpumensTh
pOrpaMMHOE
obecrieueHue st
MIPOBEPKH
paboTOCTIOCOOHOCTH
cetu. Ilpakmuueckue
pabomer:

1. Cemesoe

AOMUHUCMPUPOBAHLUE

Wnpopmanmonnas

24

0€e30MacHOCTD

TexHOreHHBbIE U IKOHOMUYECKHE YTPO3bI,
CBSI3aHHBIE C UCIOJIb30BAHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHonorui. O0mume npodaeMbl 3aUThI
uHpopMauu 1 HHGOPMaLIMOHHON
6e3omacHocTu. CpencTBa 3aIuThI
UH(POPMAIIIH B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSIX

¥ aBTOMATH3UPOBAHHBIX
UH(POPMAITMOHHBIX CUCTEMAX.

[TpaBoBOE oOecnieueHme
MH(pOPMAIIMOHHOM 6€30I1aCHOCTH.
DnekmpoHHas yugposas noonucs,
cepmughuyuposanuvie calmol u
O0OKYMeHmbL.

[IpenoTBpameHue
HECAaHKIIMOHUPOBAHHOTO JOCTYIA

K JJUYHON KOH (pHICHIINAIBH O
uH(pOpMaIUK, XpaHsIIencs

XapakTepr3oBaTh CyIHOCTh MOHSATUH
«uH(pOpMaIMOHHAas 0€30MacHOCTbY,
«3anmTa HHPOpMaIUN.
®opMyJIMpPOBATH OCHOBHBIE
paBUIanH(OPMAITUOHHOM
0€30MacHOCTH.

AHaJM3UPOBATH 3aKOHOIATEIIHHYIO
0a3y, Kacaromyrocst ’H(HOPMALIMOHH OH
0€e30IacHOCTH.

[TpumMeHsTH cpencTBa 3aMUTHI
nHpopmaruu: 6paHaIMaydpHI,
aHTUBUPYCHBIE IPOTPAMMBI,
MAPOJTUPOBAHKE U
apXUBHUpOBaHUE, MU POBAHUE.
[IpenoTBpaiath
HECAHKI[MOHUPOBAHHBIN

JNOCTYTIK JIUYHOMN

KOH(UICHIIHAIIbH O

uH(pOpPMAIUH, XPAHSIIEHCS

HOK
https://educont.r
u/
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Ha IEPCOHAIEHOM
KOMITBIOTEPE,MOOMIIbHBIX

YCTPOMCTBAX.

BpenonocHoe nmporpamMmHOe
obecrieueHue u crocoosl OOPHOBI C HUM.
AHTHBUPYCHBIE TIPOT' PAMMEI.
OpraHu3zanus JAYHOTO apX1UBa
uHpopMaiuu. PesepBHOE KOMTUpOBaHHE.
[TapoJibHas 3amMTa apxuBa.
udpoBanue nanHbIX. CHMMETpPUYHBIE
¥ HECUMMETPHUYHBIE I (PEHIL.

[u¢ps! npocToit 3aMEHBDI.

[udp Le3aps. Hudp Buxkenepa.
Anroput™m mmdpoBanusi RSA.
Cmezanozpagus

Ha TIepCOHAILHOM
KOMITBIOTEPE,MOOUITBHBIX
YCTpOMCTBAX.

Ilpakxmuueckue pabomoi:

1. Anmusupycuwie npoepammot.
HIughposanue oannvix

Wroro no pasgeny 24

Paznen 3. Teopernueckne 0CHOBBI MH(pOPMATHKH

3.1 | IIpencraBnenue 19
nHpopmauu

B KOMITBIOTEPE

Wudopmarnus, 1aHHbIE U 3HAHUS.
WupopmaimoHHbIe TPOIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U AUCKPETHBIE
BEIMYUHBI U curHaisl. HeobxonuMocTsb
JUCKpeTU3aluy HHPOopMaIu,
IIPeAHA3HAYEHHOH JUIs XpaHEHHUs,
nepeaadu ¥ o0paboTKH B HUPPOBBIX
CHCTEMax.

JIBonuHOe KojupoBaHuE. PaBHOMEpPHBIE
Y HEpaBHOMEPHbIE KOJIbI.
JlexonupoBanue coOOIIEeHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJIOB. Y ciioBue PaHo.
[TocTpoeHue 0JTHO3HAYHO

[TosicHATE CyIIHOCTH NOHATHI
«aH(pOpMAIU», «TaHHBICY,
«3HaHUA».PemaTe 3amaun Ha
nu3MepeHrue nHPOpMaInH,
3aKJIIOYEHHON B TEKCTE,C MO3UIINHU
asn(aBUTHOT O TOAX0/1A

(B Ipeanon0KEeHUN O paBHOU
BEPOSITHOCTH MOSIBJICHUS
CUMBOJIOBB TEKCTE).

[TosicHATE HEOOXOAMMOCTD U
CYIIIHOCTBHAMCKPETU3ALNH TTPU
XpaHEHUH, Tiepenade u 0opadoTke
JTAHHBIX

C MMOMOILbIO KOMITBIOTEPOB.
[TpuBOAUTH TPUMEPHI PABHOMEPHBIX

HOK

https://educont.r

u/
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JIEKOJIUPYEMBIX KO/IOB C TIOMOIIBIO
nepesa.. EqununbpimzMepenus
KOJIMYeCTBa MH(OpPMALIUH.
AndaBUTHBIN TTOAXO K
OLICHKEKOJINYECTBA

uH(bOpMaIH.

Cucremsbl cuucnenus. Pazsépuyras
3aIUCh UENBIX U JPOOHBIX YUCET

B IO3UI[UOHHON CUCTEME CUHUCIICHHUSI.
CBOICTBA IMO3ULMOHHON 3aIlHCH YK Ca:
KOJIMYECTBO ITU(P B 3aMKMCH, TPU3HAK
JIEIIMMOCTH YHCJIa Ha OCHOBAaHHUECH CTEMBI
CUMCJIEHUA. AJITCOPUTM NIEPEBOA LEJIOTO
quciaa U3 P-UdHON CMCTEMBI CUHMCIICHHS B
JECATUYHYI0. AJITOPUTM IIEpeBOAA
KOHEYHOU P-n4yHO# 1podu B IECATHUHYIO.
AJropuT™ miepeBoja 11eJ0ro Yucia us3
JNECITUUIHON CUCTEMBI CUMCIICHHUA B P-
WYHYIO.

[TepeBo KOHEUHOM NECITHYHON APOOH B
P-nunyro. /[BonuHas, BocbMeprUYHas U
HIECTHAIATEPUYHAS] CUCTEMBI CUUCIICHNUS,
CBSI3b MEXK]1y HUMU.

ApudmMeTnueckue ornepanuu

B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS.
TponuHast ypaBHOBEIIIEHHAS] CUCTEMA
CUMCJIeHHUs. J[BOUYHO-AeCATUYHAS
CHCTEMa CUHCIICHHUS.

Koauposanue tekcroB. Konuposka
ASCII. OnHoGalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
MH(GOPMAITMOHHOT0 00bEMA TEKCTOBBIX
COOOIIIEHN .

1 HEpaBHOMEPHBIX KOJIOB.
KoaupoBatbu gekoaupoBaTh
COOO0IIeHHS

C UCII0JIb30BAaHUEM

PaBHOMEPHBIXU

HEPaBHOMEPHBIX KOJIOB.

Crtpouth mpedUKCHBIC

KOJIBI.

Knaccudunuponath
CHUCTEMBICUHCIICHUSL.

BbINIONHATE CpaBHEHUE YUCEl,
3alMCAHHBIX B JIBOMYHOM,
BOCBMEPUYHON U
HIECTHA/ALIATEpUYHON CUCTEMAX
CUHCIICHUS.

OcCyl1ecTBIIATh NEPEBO YU CEI MEKTY
JBOUYHOM, BOCBMEPUYHONH
HIECTHAAIATEPUIHON CHCTEMaMHU
CUUCJICHHUS.

BoInonHATH ClioXKeHNe U BBIYUTAaHUE
YHCeJl, 3aMCAHHBIX B JBOMYHOM,
BOCBMEPUYHON U
[IECTHAALIATEPUIHON CHCTEMaX
CUHCJICHUS.

Ocy1ecTBIsATh KOAUPOBAaHUE
TEKCTOBOM MH(OPMAIIUHU C TTOMOIIIBIO
KOJIUPOBOYHBIX TaOJHII.
Omnpenensate HHPOPMAITUOHHBIH
00BbEM TEKCTOBBIX COOOIICHUN B
Pa3HBIX KOJIUPOBKAX.

Brraucisate pasmep BETOBOU
MAJUTPHI 0 3HAYEHUIO OUTOBOU
riyounsl 11Beta. Onpenensrb
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KomupoBanue n3obdpaxenuii. OneHka

nHpOopMaIMoOHHOro 00bEMa rpaduIecKux

JAHHBIX [IPU 3a/1aHHBIX Pa3peLICHUH U
r1yOruHEe KOAUPOBAHUS

nBeta. L[BetoBrie Monenu. BekTopHoe
konuposanue. opmatsl rpaduueckux
¢aitnos. TpéxmepHas rpaguka.
OpaxkranbHas rpaduka.

KonupoBanue 3Byka. OrieHka
MH(pOPMAILIMOHHOT0 00BEMA 3BYKOBBIX
JIAaHHBIX [TPH 3aJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3pIIHOCTH
KOJIUPOBaHMSI

pa3Mepsl rpaduyeckux (HansioB mpu
M3BECTHBIX Pa3peLICHUH U TIyOuHe
KOAWPOBaHUSA LIBETA.

Beraucnsats nHGpOpMaOHHBINH 00BEM

1U(POBOI 3BYKO3AIUCH 10 YaCTOTE
JTUCKpETU3alluU, TITyOnHe
KOJIMPOBAHUS U BPEMEHH 3alHCH.
ITpakTueckue paboTHI:

1. Juckperusanus rpadudeckoi
nHpopmauu.

2. Juckpernsanys 3ByKOBOU
uH(popMauu

3.2

OcHOBBI aJITeOPbI
JIOTHKH

14

Anrebpa noruku. [Tonstue
BbICKa3bIBaHUs. BeicKa3bIBaTe/IbHbIE
dbopmel (mpenukatsl). KBaHTOpBI
CYILIIECTBOBAHMS U BCEOOLTHOCTH.
Jloruueckue onepanuu. TaOauIrb!
UCTUHHOCTH. JIornueckue BbIpaskeHusl.
Jlornueckue TOXKAECTBA.
Jloka3aTenbCTBO JOrMUECKUX TOXKIECTBC
MOMOIIIBIO TaOJIMLl UCTUHHOCTH.
Jlornueckue onepanyy 1 onepanun
HaJ MHOJKECTBAMHU.

3aKOHBI aIredphl JIOTUKH.
OKBHUBaJICHTHbIE IPE0OPA30BAHUS
JIOTUYECKUX BhIpakeHU. Jlornueckue
YpaBHEHUS U CUCTEMbI YPaBHEHUH.
Jlornyeckue ¢GyHKIUU. 3aBHCUMOCTb
KOJINYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIMI OT KOIWYEcTBa apryMEHTOB.

[TonHbIe CHCTEMBI JIOTHYECKUX (PYHKITUI.

IIpuBOIUTE TPUMEPHI
3JIEMEHTapHBIXU COCTaBHBIX
BBICKA3bIBAHU .

Pasznuuate BeICKa3bIBaHUS U
IPEAUKATHL. Y CTAHABJIMBATh CBA3b
MEXy aareopoil JOrMKU U Teopu el
MHOYECTB.

Borancnsats 3HaueHUS

JIOTUYECKU XBBIPAXKEHUH C
JIOTMYECKUMU OllepaLusIMu
KOHBIOHKIIUH,

JU3bIOHKLIUH, UHBEPCUH,
UMIUIMKALMK,3KBUBAJICHIUH.
[IpoBoauTh aHanu3 TabaUL]
UCTUHHOCTH.CTPOUTH TaOIHIIBI
UCTUHHOCTH JIOTUYECKHX
BBIPAKEHUN.

OcyniecTBiATh

9KBHMBAJICHTHBIE

LHOK
https://edu
cont.ru/

26




Kanonunueckne hopmbl JTIOTHUECKUX
BbIpakeHu. CoBepIIICHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS 110 TaOJIUIe UCTUHHOCTH.
Jloruueckue J1EMEHTHI B COCTaBE
kommbioTepa. Tpurrep. Cymmarop.
MHoropaspsaHslii Cymmarop.
[TocTpoeHue cxeM Ha JIOTMYECKHUX
3JeMEHTaxX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAJKEHUIO. 3aMUCh JIOTHYECKOT 0
BBIPAJKEHUS 110 JIOTUYECKOU CXEMeE.
Muxkpocxembi u
npouU3800Ccmea

MEeXHOJI02UA

ux

npeoOpa3oBaHus

JIOTUYECKUX

BBIPAJKEHUH C UCIIOJIb30BAHUEM
3aKOHOBAJT €O PBI JIOTHUKH.
OcyniecTBJIATh MOCTPOECHUE
JIOTUYECKOT O

BBIPKEHUS C IAaHHOU
TaOJIUIIe HICTHHHOCTH

Y EroyInpouieHue.

PemaTe mpocThie oruueckue
YPaBHEHMS U CUCTEMBbI
ypaBHEHUI. XapaKkTepru30BaTh
JIOTUYECKUE DJIEMEHTBI
KOMIIBIOTEPA.

TTosicHTh yCTpOHCTBO
CyMMaropau Tpurrepa.
3anuceIBaTh JOTMYECKOE
BBIPaKEHU €TI0 JIOTUY ECKOM
CXeMe.

CTpouTh CXEMBI Ha JIOTHYECKUX
3JIEMEHTAaX M0 3aIaHHOMY
JIOTUYECKOMYBBIPAKEHUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananuz madauy
UCMUHHOCIU 8 MAOIUYHOM
npoyeccope
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3.3 | Komnsrotepuas 7 IIpencraBieHre ENbIX YACEN B TaMSITH [Tonyuyatb BHyTpEeHHEE HOK
apudmeTrKa KoMIIbIoTEpa. OTpaHUYEHHOCTH IIPENCTABICHUELIEIBIX U https://educo
Juana3oHa YMcel Ipu OrpaHMYCHUH BCIHICCTBCHHBIX YA CCII nt.ru/
KOJM4ecTBa pa3psnos. Ilepenonnenue B [IAMATH KOMIIBIOTEPA; OMPCICIIATD
paspsaHOi ceTku. be33HakoBbie 10 BHYTPEHHEMY KOy 3HAUCHHE
3HaKOBbIE JaHHbIE. 3HAKOBBINA OUT. qucia.
JIBOUYHBIN JOMOJHUTEIBHBIN KO XapakTepu3oBartb
OTPHUIIATEITBHBIX YHCEL. 0e33HaKOBbIC U3HAKOBBIE
[To6uToBBIE TIOrNYECKUE ONEPALIHH. JAaHHBIC.
Jlornyeckuii, apu(pMeTHIECKUN U [TosicHATH MOPSAAOK BBIITOIHEHUS
nukimyeckuid casuru. [lugposanue ¢ apu(pMETHICCKHUX OIlepaLHii ¢
IIOMOIIIBIO TOOUTOBOH OIepanuu HCTBIMHHA BCIICCTB CHHBIMA
«ickmogaromee NI ». uciamMn
IpencTaBiieHne BEMIECTBEHHBIX UM CEIl B riponeccope.
B IAMATH KOMIBIOTepa. 3Hauamas yactpy | [IPAMEHATH TOOUTOBBIE JIOTHYECKHE
NOpsZIOK yucia. /lnana3zoH 3HaYeHU onepanuu.
BEUIECTBEHHBIX yncen. [Ipodnembl XapakTepu3oBaTh
XpaHEHUS BEIIECTBEHHBIX YU CEIL, IIPEACTaBJICHUE U XPaHCHUE B
CBSI3aHHBIE C OrPAaHMYECHHUEM KojmuecTBa | HaMATH KOMIIBIOTEPA
pa3psaoB. BeinmonHnenue onepanuii BCIICCTBCHHBIX THCETL.
C BEIIECCTBEHHBIMH YHCIIAMH, lloACHATE HpHHHBL
HAKOILIEHHE OIMOOK TIpH BhUHCIeHusx | HAKOTICHASOMNOOK Mpr
BBIYHMCIICHUSX
C BEIIECTBEHHBIMH YHCIIAMU.
Ilpakmuueckue pabomoi:
1. U3yuenue nopaspsaoHozo
MAWUHHO20 NPEOCMABLeHUs. YeblX U
BeUjeCmMBEeHHbIX  Yucell
Nroro no pazgeny 40

Paznen 4. UndopManmoHHbIe TEXHOJIOTHHI
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4.1 | O6paboTKa TEKCTOBBIX TeKCTOBBIH MpoIECCOop. PaspabarsiBath CIpyKTypy HOK
JIOKYMEHTOB PenaktupoBanue 1 opMaTHPOBAHUE. nokymenTa. Mconb3oBath cpeacra | https://educont

[TpoBepka opdorpaduu u rpaMMaTUKH. ABTOMATH3aLMUIIPH CO3TaHUH xu/
CpencTBa novcka v aBTO3aMEHbI JIOKyMEHTa.
B TEKCTOBOM IIPOL[ECCOPE. [TpumensaTs npaBuIa
Hcnonp3oBaHue cTHIIEH. LATUPOBAHUAHNCTOYHHUKOB U
CTpyKTypUpOBaHHBIE TEKCTOBBIE oopmeHus
JTOKyMeHThl. CHOCKH, OTJIaBJICHHE. 6ubIMOrpapIeCKUX CCHLIOK.
KomiektuBHast paboTa ¢ TOKYMEHTAMH. IIpuHuMaTh yuacTue B
NHCTpyMEHTBI pelieH3upOBaHUs KOJUICKTUBHOAPabOTe Hal
B TEKCTOBBIX nporeccopax. O0maunbie AOKYMCHTOM.
cepeucsL. Jlenosas mepenucka. Pepepar. | BBITOMHATS HAbOP U MPOCTYIO
[IpaBuna UMTHPOBAHUS HCTOYHUKOB U BEPCTKYMaTEMAaTHYECKUX TEKCTOB.
odopmieHus: oubIMorpaguIecKux IIpakmuueckue pabomor:
ccpliok. OdopmiteHue crmcka 1. Bépcmrka ooxymenmos
mureparypsl. Cmanoapmot ¢ MamemMamuiecKumu Gopmynamu.
oubuopahuueckux onucaHuil. 2. Muozocmpanuunvie OoOKymMenmal.
3HAaKOMCTBO C KOMIBIOTEPHOU BEPCTKON | 3. Komexmuenas
TekcTa. TexHuuecKkue cpeicTBa BBO/IA padoma ¢
Tekcra. Crennani3upoBaHHbIe CPEACTBA | JokymeHmami
PENaKTUPOBAHUS MAaTEMATUYECKUX
TEKCTOB

4.2 | AHaIW3 TaHHBIX Ananu3 nanubiX. OCHOBHBIE 331241 IIpuBOAUTH ITPUMEPHI 3a1a4 HOK
aHaJM3a JaHHbIX: IPOTHO3MPOBAHUE, aHaJIN3a JaHHBIX. https://edu
KJaccuuKanus, KiacTepusalus, [TosicusTh Ha MpUMepax cont.ru/

aHaJIn3 OTKJIOHCHUIM.
[TocnenoBaTenbHOCTh PEIICHUS 3a/1a4
aHaJM3a JaHHBIX: COOp MEPBUYHBIX
MaHHBIX, OYMCTKA U OILlEHKA KauecTBa
JIAHHBIX, BEIOOP U/MJIM IOCTPOCHUE
MOJIeITH, TTpeoOpa3oBaHue TaHHBIX,
BU3YaJIM3aIHsl JaHHBIX, HHTEPIPETAIIHS

II0CJIEI0BATENIbHOCTD PEIIEHUs 3a1a4
aHaJIM3a JaHHBIX.

PemaTe npoctele 3a1aun aHanusa
JAaHHBIX C TOMOIIBIO SJICKTPOHHBIX
Ta0IULL.

Hcnosp30BaTh COPTUPOBKY U
¢unbTpel. Mcnons3oBaTh cpencTa
JIeTIOBOM rpaMKu JJIsl HATJISLAHOT O
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pe3ynbTatoB. [IporpaMMHbIe CpeacTBa U
WHTEPHET-CEPBUCHI 1T 00pabOTKH

Y TIPEICTaBIICHUS JaHHBIX. bosbIime
naHHble. MammHHOE 00 y4deHue.
NHTennekTyalbHbIi aHAIU3 JaHHBIX.
AHann3 JaHHBIX C IIOMONILIO
AIIEKTPOHHBIX Ta0u1l. Beruncnenue
CYMMBI, CPETHET0 apUPMETHIECKOTO,
HauOOJIBIIIETr0 (HAMMEHBIIIETr0) 3HaUCHUS
IuamnasoHa. Berancienue

KO3 (ppUIIMEHTa KOPPEISALUH IBYX PsI0B
naHubiX. [loctpoenune cTonbuarTeIx,
JMHEHYAThIX U KPYTOBBIX JHATPAMM.

[TocTpoenue rpadukoB pyukmuii. [TonGop

JUHUM TPEHJIa, pelIeHu e 3a1a4
MPOTHO3UPOBAHUS.

YucneHHoe pelleHne ypaBHEHHH ¢
MTOMOIIIBIO TTOI00pa mapameTpa.
OntuMu3anus Kak MoucK HaWIy4dIIero
pelIeHHs B 3aJJaHHBIX YCIOBHSIX.
Heneas QyHKIus, OrpaHUYECHHUS.
JlokanpHbBIC U TJI00ATBHBIH MUHHMYMBI
neneBor pyHkiuu. Pemenue 3amaq
OIITHMH3AIINH C IIOMOIIBIO
AIIEKTPOHHBIX TA0JIHI]

IPEACTABJICHUS JaHHbIX.
Pemats npocTeie pacy€THBIE U
ONTUMM3ALMOHHBIE 3a/1aUHU C
MOMOIIIBIO 3JIEKTPOHHBIX TaOJIHII.
[IpakTHueckue paboTHI:

1. AHann3 TaHHBIX C IIOMOIILIO
AJIEKTPOHHBIX TAOJIHII.
2. Harnsinnoe npencrapienne

pPE3yIBTATOB CTATUCTHUECKOM
00pabOTKM TaHHBIX B BUJE IUArpaMM
CpeICTBaMH PEIAKTOPa JIEKTPOHHBIX
TaOJINLL.

3. [Ton6op nuHuM TpeHa,
IPOrHO3UPOBAHMUE.
4. UYuciieHHOE pelieHne

YpaBHEHHI C MOMOINIBIO TTOI00pa
napamMmeTpa.

5. Penienune 3ama4 onTUMH3AIUH
C IIOMOIIBIO SJICKTPOHHBIX T3.6JII/ILI

Wroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue OcCHOBHBIE BUJIBI ACATENBHOCTU Vcnionb3yemble
Ne Komraectso [Iporpammuoe cofepkanue  [00y4arouxcst D11OP
/o pa3aesoB ¥ TeM 9acoB porp p ya
y4eOHOro npeaMera
Paznen 1. TeopeTnueckne 0CHOBBI MH(pOPMATHKH
1.1 | Uadopmanmus 10 TeopeTnueckue Moaxoabl K XapakTepu3oBaTh HOK
¥ HH(POPMALHOHHEIE OLIEHKEKOJINYECTBA pa3IMYHbIE TEOPETUY €CKIE https://educ
IIPOLIECCHI I/IH(i)OpMaLII/II/I. IIOAXOAbI K OILICHKEC ont.ru/

3aKOH aJTUTUBHOCTH
undopmauu. @opmyna Xaptiu.
Wudopmarus 1 BEpOSATHOCTb.
®opmyna [llenHoHa.
ANTOpUTMBI CXKaTUSL JaHHBIX.
Asnroput™m RLE. Anroputm
Xadhdmana. Anroputm LZW.
ANTOPUTMBI CKATHUS TAHHBIX

C mOTepsIMU. Y MEHBILICHHE
TTyOMHBI KOJUPOBAHUS IIBETA.
OcHOBHBIE UEHATIT OPUTMOB
cxkatusg JPEG, MP3.

CkopocTh nepeaayun 1aHHbIX.
3aBUCUMOCTh BPEMEHU Mepeadu
oT UH(OPMAIMOHHOTO 00BEMA
JAHHBIXU XapaKTEePUCTUK KaHala
CBSI3H.

[IpruriHBI BO3HUKHOBEHUS
OIIMOOK TPH Mepeave TaHHbIX.
Konpl, mo3BoJsromue
OoOHapy>XUBaTh M UCIPABIISITh
OIITMOKH, BO3HUKAIOIIIUETTPH
nepenaye naHHbIX. PaccrosHue
Xsmmunra. Konuposanue ¢

KOJIN4ecTBa UH(pOpMALIUHU.
OnuceiBaTh N3y4aeMble
aNrOpUTMBICKATHS TAHHBIX,
CpPaBHHMBATh PE3YJIbTATHI UX
paboTHI.

Pemate 3a1aun Ha onpejiesieHue
BpPEMEHHU Nepeaun JaHHBIX 110
KaHaJIy CBSI3H C U3BECTHBIMU
XapaKTEePUCTUKAMH.

[TosICHATH TPUHIIMIIBI
OoOHapyKeHus

Y UCIIpaBJIEHUS OIIMOOK IIpU
nepeadyeaHHbIX C IOMOLIbIO
IIOMEXO0YCTONYMBBIX KOJIOB.
[TosicHATE 3HAUEHU € TOHATHI
«CUCTEMAY, KIOACUCTEMAY,
«CUCTEMHBIN 3PP eKT?,
«yTpaBlieHUE»; 3HAUECHUE
O0OpaTHOWCBS3H JJIS
JIOCTUKEHUS LIETIH
yIpaBICHHUSL.

Ilpakmuueckue padomoi:

1. Corcamue oannwvix ¢
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noBTopeHueM 6uToB. Kombr
X3MMHHTA.

Cucrembl. KOMIIOHEHTBI CHCTEMEIL U
nX B3aumopercTerue. CuCTEMHBIN

s dexT. YrpaBieHne KaK
UH(OPMAITMOHHBIH

nportecc. OOpaTHast CBsI3b

ROMOWBIOATIZOPUMMA
RLE.

2. Cocamue 0auHbvIx ¢
HOMOUbIO
aneopumma
Xaggmana.

3. Corwcamue 0anuwix ¢
nomepsamu
(ancopummul JPEG,
MP3).

4. Ilomexoycmoiiuuesnie

K0OWbl

1.2

MopaenupoBanue

Mopemun u monenuposanue. Llens
MOZEINPOBaHUs. AJEKBaTHOCTh
MOJIETTH MOIETUPYEMOMY OOBEKTY
UIMIpoIeccy, Leln

MO/1eJTM POBAHUSI.

dopmanu3zanus NpUuKIaIHbIX
3anau.lIpencraBnenue
pe3yAbTaTOB MOJICTMPOBAHUS B
BHJIE, yTOOHOM JJIs1 BOCIIPUSTHS
YEJIOBEKOM.

I'paduueckoe npeacraBieHne
TaHHBIX(CXEMBbI, TaOIMIIBI,
rpadukn).

I'padbr. OcHOBHBIC IOHATHS. Bub
rpa¢oB. Onucanue rpagos ¢
MTOMOIILIOMATPHUIL] CMEKHOCTH,
BECOBBIX MaTPHII, CITUCKOB
CMexXHOCTU. Pemenue
aNrOpUTMHUUYECKHX 3a]1a4, CBA3aHHBIX

OnpenensaTs NOHATUS «MOJEIbY,
«MOZEIUPOBAHUEY.
KnaccudumupoBaTts MoeH Mo
3aIaHHOMY OCHOBAHMIO.
Onpenenste UeIb

MOJIEJIM POBAHUSIB

KOHKPETHOM CITy4ae.
[IprMeHsATh anTrOpUTMBI
HAaxXO0XEHUS KpaT4alulnX myTen
MEX]ly BepIIMHAMU
OpPHEHTHPOBAHHOTO rpada.
[IpuMeHsATh anropuTMBI
OIpEAEICHUSIKOINYECTBA
pa3IUYHBIX MyTel MEXIY
BEpILMHAMU

OpPUEHTHUPOBAHHOT'O
aIKIMYecKoro rpada.
IIpuBOoIUTH MPUMeEPHI
HCIIOJIb30BaHUSAIEPEBBEB U

LIOK
https://educ
ont.ru/
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C aHaJIM30M I'padoB

(moCTpOEHHEON TUMAIILHOT0

MyTH MEXY BEpIIMHAMHU

rpacda, onpeaeneHue

KOJIMYECTBA PA3NIMYHBIX yTel
MEXTyBEpITHHAMUA
OPUEHTHPOBAHHOTO
aruKIMIeckoro rpada).

HepeBbs. bunapnoe nepeso. JlepeBbs
norcka. CriocoObl 00x0/1a nepeBa.
[IpencraBnenne apuMeTHUECKIX
BBIPAXXEHUI B BUJIE JIepeBa.
JIMCKpETHBIC UTPBI IBYX UTPOKOB

¢ monHoi napopmanueit. [Tloctpoenne
nepeBa rnepedopa BapuaHTOB,
OIKCaHUE CTPATEeTuu UTPHI B
TabnuaHOU (opme.

BBIMTpHBIITHBIC ¥ TPOUTPHILITHBIC
MO3UIIUH. BEIUTPHINITHBIE CTPaTETUH.
CpencTBa HCKyCCTBEHHOT O
uHTesiekTa. CepBUCh MAIIIMHHOTO
MepeBo/ia U Pacrno3HaBaHUs YCTHOM
peun.

KoruutusHbIe CepBUCHI.
Wnentudukamys u mouck
M300paKEHUM, paco3HABAHUE JIUII.
CamooOyyarommecs: CHCTEMBI.
HcKycCTBEHHBIN UHTEIJIEKT B
KOMITBIOTEPHBIX UTPaX.
Hcnonp30BaHne METOI0B
HCKYCCTBEHHOT'O MHTEJUICKTA B
00yJarIMX CHCTEMAaX.
Hcnonp30BaHne METOI0B
HCKYCCTBEHHOI'0 MHTEJUICKTA

rpadoB pu OMUCAHUHI
00BEKTOB U MPOLIECCOB
OKpY’KaloIIeroMupa.

CtpouTts nepeBo nepedopa
BApUAHTOB. XapaKTEePHU30BaTh
UTPY KaK MOJ€Ib HEKOTOPOH
CUTYaIIUH.

JlaBate onpezenenue
BBIUTPBILITHOU

CTpaTeruu.

OnuceIBaTh BHIMTPHIIIHYIO
CTpaTETHIO B 33/IaHHOU UTPOBOM
cuTyaluu B popme epeBa UiH B
TabMuHOM (hopme.

[TosicHsATh OHATHS
«HUCKYCCTBEHHBI UHTEIUICKTY,
«MAIIMHHOE 00y4YEeHHUEY.
[IpuBoauTH MpuUMeEpHI 3a7a4,
pEIIaEMBIX C TOMOILBIO
MCKYCCTBEHHOT O MHTEJUIEKTA.
ITpakTueckue paboTHI:

1. ITonck BBIUTPBIIIHON
CTPaTEruu B Urpe ¢ MOJIHOU
uHdopmarueii.

2. CpencrtBa HCKYyCCTBEHHOI O
WHTEJUIEKTA
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B poboToTexHuke. IHTepHeT Beleit.
ITepciekTUBBI pa3BUTUS
KOMITBIOTEPHBIX UHTEIIEKTYaIbHBIX
cucteM. HelipoHHble ceTn

Hroro o pazneny

18

Pa3nen 2. AJIropuT™Msbl M IPOrpaMMHPOBaHHe

2.1 | DIeMeHTsl Teopun 6 dopmanu3zaius NOHATUS [TosicHATH OHSTHS LHOK
aJIrOpUTMOB anroput™a. MammHa TeropuHra «BBIYUCIIUTEIBHBIAIIPOLIECCY, https://educont.r
KaK yHUBEpCaJbHas MOJEIb «CJI0XKHOCTb aJrOpUTMa, u/
Bbruucienuii. Tesuc Uepua— «3(pPeKTUBHOCT
TeropuHra. anroput™May. IIpuBoauts
O11eHKa CII0KHOCTH BBIYHCIIEHHIA. npuMepbl 5P PEKTUBHBIX
Bpewms paboThl 1 00BEM aJITOPUTMOB.
KCIIOJIb3yEMOMTIAMSITH, UX CocraBiATh IPOrpaMmBbl It
3aBUCUMOCTb OT pa3Mepa ManuHbI T bropUHra.
UCXOJHBIX NaHHbIX. OlLleHKa Hcnonvzosamo
aCUMIITOTHYECKOH CII0KHOCTH HOpMAbHble
aJIrOPUTMOB. AJITOPUTMBI aneopugmuol
MTOJIMHOMUAJIBHON CII0KHOCTH. Mapxosa.
[TepeGopHBIE aNTOPUTMBL. JlaBath OLIEHKY CIOKHOCTH
ITpumeprIpa3IMuHbIX M3BECTHBIXAIT OPUTMOB.
aJIrOPUTMOB PELICHUS OHON Ilpaxkmuueckue pabomul:
3a/1a4d, KOTOPBIE UMEIOT 1. Cocmasnenue npocmotu
PasiIMiHyIO CIOXKHOCTh npocPAMMBLOJISL MAUUUHDBL
Toropunea
2.2 | Anmroput™bl 28 [Touck mpocTeIX yncen B Hcnonp3oBaTe aroputm HOK
U CTPYKTYPbI JAHHBIX 3aJlaHHOM/IMAIa30He C «penrero DpaToceHar 1 https://educo
MOMOILBIO AJITOPUTMA MTOKMCKA MPOCTHIXYUCEN B nt.ru/

«pemiero IpaTocheHay.
MHoropa3psaHbie LenbIe
4yucia,3aJaqu JIMHHOM

apudMeTuKu.

3aJaHHOM JUAalla30HeE.

[TosicHATH MpUHLIKIIBI 00pabOTKU
MHOTOPa3PSAAHBIX LEJbIX YHCET

34



CrnoBapu (accoliuaTUBHbIE
MacCCHBBI,0TOOpaXeHus ). X31I-
TaOJIUIIBL.

[Toctpoenue andaBuTHO-
4aCTOTHOIOCJI0Baps A
3aJJaHHOT'O TEKCTA.

Ananuz mexkcma Ha ecmecmeeHHOM
Asvike. Bvloenenue
nocuedoeamenvbHoCmer no
wabnony. Peeynapuvie evipasiceHus.
Yacmommnvliiananus.

Crexu. AHa)IM3 NPaBUIIBHOCTH
CKOOOYHOTO BBIPAKEHHUS.
Brruncnenueapupmeryeckoro
BBIPAKCHHUS, 3aIIHCAHHOTO B
noctukcHoi popme. Ouepenu.
Hcnons3oBanue ouepenu Ajst
BPEMEHHOT' O XPaHECHUS JaHHBIX.
ANropuTMBI Ha rpadax.
[TocTpoeHne MUHIUMAJIEHOTO
OCTOBHOI'O JIEPEBA B3BELLIECHHOI'O
CBSI3HOI'O HEOPHEHTUPOBAHHOI'O
rpada.

Komm4ecTBo pa3nuuHbIX IMyTei
MEXy BEpLUIMHAMU
OPHEHTHPOBAHHOTO AI[UKINYECKOTO
rpada. Anroput™ JledKCTpBHI.
HepeBbs. Peanuzanus nepesa

C MIOMOIIIBIO CCBUTOYHBIX CTPYKTYDP.
JIBouuHbie (OMHAPHBIE) TEPEBBA.
[TocTpoenue nepesa aJist 3aJaHHOT O
apu(pMeTHIEeCKOro BhIPaKEHUSI.

U pealn30BbIBAThH
COOTBETCTBYIOIM €ATOPUTMBI Ha
A3bIKE TPOrPAMMHUPOBAHUS.
[IpumensTh coBapu
(acconMaTHBHBIEMACCHBHI,
0TOOpa)KeHHUs) B 3a/1aUax
00pa0bOTKH TaHHBIX.

BaimonsaTe IpOCTON aHAIN3
TEKCTa Ha €CTECTBEHHOM SI3bIKE, B
TOM YHCJIEC UCIIOIb30BaHUEM
PETYJISIPHBIX BBIPaKEHUH.
[TosicHsITH TPUHLIMIIBI paOOTHI
CTE€Kau 04ePEaH, UCIO0JIb30BATh
CTEKH

U OYepeau JJIsl peleHus
aIrOPUTMHUYECKUX 3aa4.
Peann3oBBIBaTH M MCIOJIB30BATH
JBOMYHBIE (OMHApHBIE) 1EPEBbIU
rpadsl 1151 peleHns 3a1au
00pabOTKH NaHHBIX.
Hcnonp30oBaTh AMHAMHYECKOE
IpOrpaMMHpOBaHUE

JUISl BBIYUCIIEHUS PEKYPCUBHBIX
(GyHKUMM, noacuéTa KOIM4ecTBa
BapUaHTOB U pEIIEHUs 3a1a4
ONTUMU3ALIUH.

Ilpakmuueckue padomboi:

1. Touck npocmuix uucen 6
Badannomouanasone.

2. Peanuzayus eviuucnenuti
3. € MHO20PA3PAOHbIMU
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PekypcuBHBIE alTOpUTMBI 00X0Aa
nepesa. Mcnonb3oBanue creka u
ouepenu s 00Xo/a JepeBa.
JnHamMuuyeckoe nporpaMmMUpOBaHUE
KaK METOJl peuieHus 3aaa4 ¢
COXpPaHEHUEM ITPOMEXYTOUHBIX
pe3yabTaToB. 3aa4uH, peuiaeMble C
MOMOIIbIO TUHAMUYECKOTO
MPOrpaMMUPOBAHUS: BEIYMCIICHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJIMYECTBA BAPUAHTOB, 3aa4u
ONTUMU3ALUU

uucIamu.
4. Ilocmpoenue angpasummo-
uacmomHo2o c1o8aps O

3a0aHH020 meKcma.

3. Ananuz mexcma na
ecmecmeenHoM A3blKe.
0. Buviyucnenue

apugmemuueckoeo 8vblpaxicenus,
3anucantozo

6 nocmeukcHot ghopme.

7. Hcnonvzosanue ouepeou.
8. Hcnonvzosanue oepesves
07151 BLIYUCTICHUS APUPMEMUUECKUX
BbIDANHCEHU.

9. Bviuucnenue onunul
Kpamuauuie2o nymu mMeicoy
sepuiuHamu epaga (areopumm
/]etikcmpbi).

10. Buiuucnenue pexypcuenvix
dyHKYUll ¢ NOMOWYbIO
OUHAMUYECKO20
NpOSPAMMUPOBAHUSL.

11. Iloocuém xonuuecmsa
6ApPUAHMOE C NOMOUBIO
OUHAMUYECKO20

NpPOCPAMMUP OBAHUSL.

12. Pewenue 3a0au

onmumusayuu
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C NOMOULbIO OUHAMUYECKO20

NpOCPAMMUPOBAHUSL.
2.3 | OCHOBEI 00BEKTHO- 16 IToustne 00 0OBLEKTHO- [TosiCHSITE OCHOBHBIE MPUHITUIIBI HOK
OpPUEHTUPOBAHHOT O OpPUEHTUPOBAHHOM 00BEKTHO-OpUEHTUPOBAHHOTO https://e
MPOrpaMMHUPOBAHUS nporpaMmmupoBaHuu. OOBEKTHI U IPOTPaMMH POBAHUS. ducont.r
kJacchl. CBOIMCTBA U METOJIbI [IpoekTHpoBaTh U UCHOIB30BATH | U/
00beKkT0B.O0BEKTHO- IPOCTHIE KJ1acChl 0ObEKTOB.
OPHEHTHPOBAHHBIN aHAIIN3. [TpoexTupOBaTH HEpapXUU KJI1aCCOB
PazpaboTka mporpamMm Ha OCHOBE JUTSL OMMUCAHUS IPEAMETHON
00BEKTHO-OPHEHTUPOBAHHOT O obmacru.
noxaxona.MHkancysanus, Pa3pabartbiBaTh IporpaMmMbl
HaclleZIOBaHUE, TOTUMOPHU3M. ¢ rpa¢u4ecKuM UHTEpPEicoM.
Cpenpl ObICcTpOil pa3paboTKu Ilpakmuueckue pabomoi:
nporpamm. lIpoekTupoBaHue 1. Hcnonvsosanue 2omoswix
HHTGp(I)CfIC& I10JIB30BaTCIIA. K1accoe6 npocpamme.
Hcnonb30BaHuE TOTOBBIX 2. Paspabomka npocmoii
YHUPABIACMBIX3JIEMCHTOB IS NPOSPAMMBLC UCTLONb30BAHUCM
nocTpoeHust nHTepdetica. KIACCOB.
O630p SA3BIKOB IPOrPAMMHUPOBAHUA. | 3 p. spabomka kacca,
[TonsiTHe 0 mapagurmax UCROTB3YIOWE20
IPOrpaMMH POBAHUSL. UHKANCY ISy,
4. Paspabomka uepapxuu K1accos.
5. Paspabomka npozpammol
¢ epaguueckum unmeppeticom
Uroro no pazgeny 50
Paznen 3. UndopMannoHHble TEXHOJOTHHI
3.1 | KomnerorepHo- 8 OTarbl KOMIIBIOTEPHO- BeinenaTs stansl komneoTepHo- | LIOK
MaTeMaTU4ECKOe MaTeEMaTHYECKOI0 MOJIEIMPOBAHUS: MaTEMaTHYECKOr0 MOJIEINPOBAHUS https://educont.ru/
MOJIETUPOBaHHE MOCTAHOBKA 3aJ[auH, pa3paboTka U pean30BbIBATh UX C TIOMOIIBIO

MOACIN, TCCTUPOBAHUC MOJCIIN,

MIPOrPaMMHOT0 00ECIICUCHMSI.
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KOMIIBIOTEPHBIN
9KCIEPUMEHT, aHAJIU3 PE3YJILTATOB

MOJIETU POBAHMUS.

JuckpeTnsanus npu MaTeMaTHYECKOM

MOJIETMPOBAHUHN HETIPEPBIBHBIX
npoiieccoB. MogenrpoBaHue
JIBWXeHUsA. MoaenupoBaHue
OMOJOrHYECKUX CUCTEM.
MartemaTudecKrue MOA eI

B 9KOHOMHMKE. BEIUnciInTenbHbIe
AKCIIEPUMEHTHI C MOJAECIISIMU.
KomnwroTepHoe monenpoBaHue
CUCTEM YIPABJICHUS.

O6paboTka pe3yabTaToB
AKCIepuMeHTa. MeTo1 HauMEHb I X
kBaApaToB. OIEHKA YUCIOBBIX
MapaMeTpOB MOJIEITUPYEMBIX
00BEKTOB U IPOLIECCOB.
BoccranoBiienne 3aBHCHMOCTEH IO
pe3yJibTatam

AKCIIEPUMEHTA.

BepositTHocTHBIE MOJIEH. MeTo bl

Mounte-Kapiio. Umutanmonsoe

MOOCIINPOBAaHHEC. CucreMBl MacCoOBOT'O

o0Cy)KUBaHUS

[osicHATH HEOOXOAUMOCTD U
CYIIHOCTb JUCKPETU3ALUU TIPH
pelIeHNH BBIYUCIUTEIbHBIX 3a/1a4
C OMOIIBIO

KOMITBIOTEPOB.

Hcnonb3oBaTh MMUTALIMOHHOE
MOZIETMPOBAHKE, B TOM YHCJIE Ha
OCHOBE BEPOSITHOCTHBIX MO elei.
OO6pabatbIBaTh pe3yabTaThl
JKCIIEpUMEHTA.

[IpakTueckue paboTHI:

1. MopenupoBaHue IBHKEHUS.

2. MonaenupoBanue
OHMOJIOTMYECKUX CHCTEM.

3. NmuranmonHoe

MO/ POBAHHE C TIOMOIIBIO
Merona Monte-Kapuo.
O06paboTka pe3yIbTaToB

IKCIEPUMEHTA
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3.2

basber gaHHbBIX

10

TabmuuHble (pesArOHHbIE) 0a3bl
naHHbIX. Tabnuia — npeacraBieHue
CBeIeHUI 00 OTHOTHUITHBIX
oobekTax. ITone, 3anuce. Koy
Tabmuiel. PaboTtac roroBoii 6a3oit
JTAaHHBIX. 3armoJTHeHne0a3bl TaHHbBIX.
ITouck, copTupoBKa U GpUIBTpaLus
JAHHBIX. 3aMpPOCHI

Ha BBIOOPKY JIaHHBIX. 3aMPOCHI

¢ nmapamerpamu. Beraucisiemsle
MOJISIB 3aMpoOcax.
MHuoroTtabiu4yHbie 6a3bl

JNaHHBIX. TUIIBI CBA3EH MEXTY
TaOJIULAMHU.

Buennuii karod. IleaocTHOCTE
0a3bl JaHHBIX. 3aMIPOCHI K
MHOT0Ta0 TMYHBIMOA3aM JaHHBIX.
OcHogmbie npuHyunbsl
HoOpManuzayuubasz OaHuwix. A3eik
ynpagnenus 0annvimu SQOL.
Cosz0anue npocmsix 3anpocos Ha
sa3vike SOL Ha 6b100pKYOaHHbIX

U3 0OHOU MabdIUYbL.
Hepenayuonnvie 6azvi

OaHHbIX. DKCnepmHbie

cucmembl

XapakTepu3oBaTh 0a3y JaHHBIX
KaKMOJEeJb MPEIMETHOM
obnacry.

[TpoekTHpOBaTH MHOTOTAOINIHYIO
0a3yJaHHBIX.

Ocy1iecTBIIsATh BBOJ U
peIaKTHPOBAHHUETAHHBIX.
OcyuiecTBiIATH COPTUPOBKY,
MTOUCKH BBIOOP TAHHBIX B
roTOBOH 0a3e TaHHBIX.
dopMHPOBATH 3aMPOCH HA MTOUCK
JAHHBIX B CPEZIE CUCTEMBI
ynpaBiieHus10a3aMu JaHHBIX.
VYrpapisaTe 0a30ii JaHHBIX

C IOMOUIBIO MPOCTHIX
3anmpocoBHa si3bike SQL.
[TosicasTh oOmactn

MIPUMEH €HUS,IOCTOMHCTBA U
HEIOCTATKH HEPEISAIIMOHHBIX

0a3 JaHHBIX

B CPAaBHEHUH C PEJISIIMOHHBIMHU.
Ilpakmuueckue padomot:
1. Paboma c 2comosoii 6azoti danHuvIx.

2. Paspabomka MHO2OmMabAUYHOL
0a3b10AHHbIX.

3. 3anpocwi k muozomabauunoti
Oa3e0aHHbIX.

4. Vnpasnenue dannvimu ¢ ROMOWbIO
azvika SQL

[MOK
https://ed
ucont.ru/

39



3.3 | BeO-caiiTsl 14 Wnrepuer-npunoxenus. [Tousatue | [Moscusats MPUHLHIBI TEXHOJIOTUH HOK
0 CePBEPHON U KIMCHTCKOU «KJIMEHT — CEPBEp» Ha IpUMeEpE https://educont.ru
yacTax caiita. TexHonorus B3aUMOIeiicTBHS Opay3epa /
«KIIMEHT — cepBepy, ed 1 BeO-cepBepa. C03/1aBaTh MPOCTHIE
MNOCTOMHCTBA M HCOCTATKH. Be0-CTpaHUIIbI, UCTIONb3YS A3bIK
OcHOBBI pasmerkn HTML, xackagHbie TaOIAIIBI
si3pika HTML 1 kackamHbix CTHJICH ¥ CIICHAPHH Ha S3bIKE
Tabmun cruieii (CSS). JavaScript. OnrcbIBaTh TEXHOIOTHUIO
CreHapuu Ha sI3bIKE pa3MelIeHus CauToB B ceTh MIHTepHET.

JavaScript. cDO];)MI:I Ha BeO- Hpakm uqec](uepaﬁombl;
crpanuie. Pazmemienue Beo- 1. Cozdanue
CalTOB. YcCIIyra XOCTUHTA. mexcmosotieet-
3arpy3ka (aiisioB Ha CalT cmpanuypi.
2. Co3z0anue 6eb-cmpanuyui,
sKIOUAIOUel MyTbMUMeOUutiHble
00beKmbl (PUCYHKU, 386YKO8ble OaHHbIe,
8U10€0).
3. Oghopmaenue cmpanuyi ¢ nomowwio
KACKAOHbIX mabauy cmuiel.
4. Ucnonvsoeanue cyenapues na szvike
JavaScript
3.4 | Komnerotepnas 8 BBon n3zo0paxenuii ¢ BBINOTHATH 0011y10 KOPPEKIIHIO HOK
rpaduka MCIOJIb30BAHUEM PA3TUIHBIX U (PPOBBIX U300PAKECHUIA. https://
U(POBBIX YCTPOUCTB [IpuMeHAT UHCTPYMEHTHI educon
(udpoBBIX GoToanmapaToB u rpadguueckoro peaaKkTopa K OTAeIbHBIM t.ru/

MHUKPOCKOIIOB, BUJIEOKaMep,
CKaHEpOBU APYTUX YCTPOMCTB).
I'padmaeckuii penakTop.
Pazpemenue.

Kanpuposanue. cnpaBinenue

00JacTsIM U300 pakKeHus.
CTpouTh MHOTOCJIOIHBIE H300paKEeHUs

C UCMOJIb30BAHUEM MACOK, TOTOBUTH
WJLTIOCTPALIAU JJI pa3MelleHus Ha BeO-
caliTax, co3JjaBaTh aHUMHPOBAHHBIE
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nepcnekTuBbl. ['ucTorpamMma.
Koppekuus ypoBHeH, KOppeKIus
L[BETA.

ObecrBeuynBaHUE IIBETHBIX
n3obpaxkenuii. Petymn. Pabota ¢
obnactaMu. OUIBTPBIL.
MHorocmnoiiHble U300 paKeHusl.
TexcToBbie cou. Macka cros.
Kananel. CoxpaHneHue BbleJI€HHON
obnacru. [Togroroska
WJUTIOCTpAaLMi 11l BeO-CalToB.
AHUMUPOBaHHbIE U300 PaXKEHUS.
BektopHnas rpaduka. [IpuMUTHBBL.
N3meHeHue nopsaka 3J€MeHTOB.
BripaBHuBaHue, pacnpeneneHue.
I'pynnupoBka. Kpussie. @opmaTsl
BEKTOPHBIX PUCYHKOB.
Hcnons30BaHne KOHTYPOB.
BekxTopusanus pacTpoBbIX
N300pa’keHUH.

ITpuHIMIIBI TOCTPOEHUS U
pEIAKTUPOBAHMS TPEXMEPHBIX
Mojeneld. CeTouHble MOAEIH.
Marepuainbsl. MoaenvpoBaHue
HMCTOYHUKOB OcBelleHus. Kamepsl.
AnnutuBHbIE TexHOJOTUU (3D-
npunrtepsl). [Tonstue o
BUPTYaJIbHOM PEAIIBHOCTH U
JIOTIOJTHEHHOU

peanbHOCTU

M300pakeHHUS.

Co3naBaTh BEKTOPHBIE U300paKEeHUS C
IIOMOIIBIO PEAAKTOPA BEKTOPHOI rpaduku
WM HHCTPYMEHTOB

TEKCTOBOIO IIpoLEccopa.

[TpakTHueckue paboTHI:

1. Ob6paboTka 111 poBbIX hoTorpaduii
(xagpupoBaHue, UCIIpaBIEHNE
NEPCIEKTUBbI, KOPPEKIIHS YPOBHEMH,
KOPPEKIIHS I[BETA).

2. Perymib mudpoBeix dotorpaduii.
3. MHorocolHbIe U300paXKECHHUS.
4. AHUMUPOBaHHbIE U300 paXKEHUS.

BekTopnas rpaduka
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3.5 | 3D-mMoaenupoBaHue 8 [TpuHIUTIEL [TosiIcHATH TPUHITUITBI TOCTPOCHHUS LHOK
IIOCTPOEHUS U TPEXMEPHBIX MOJECIIECH. https://ed
peIaKTUPOBAHUS BbInonHATh onepanuy 1o nocTpoeHuon | ucont.ru/
TPEXMEPHBIXMOJIETIEH. PENAKTUPOBAHUIO TPEXMEPHBIX
CeTrouHble MOJETIH. MojieNnen.

Marepuaisl. Pa3memars Ha BUPTyaabHOU CLIEHE
MogenupoBanue MCTOYHHUKHU OCBEIEHUS U KaMephbl.
HMCTOYHHUKOB OCBEILECHUS. [TpuBOAUTH TPUMEPHI UCTIOIb30BAHUS
Kamepbl. AniuTiBHBIE TEXHOJIOTHH BUPTYaJIbHOU
TexHonoruu (3D- H JIOTIOJTHEHHOMN PEaIbHOCTH.
IIPUHTEPBI). Ilpakmuueckue pabomer:
TonsTue 0 BUPTYanbHOH 1. Cosoanue npocmuix mpéxmepnuix
peaNbHOCTUU JOMOJHEHH O modenetl.
peaibHOCTH 2. Cemounwle moodenu.
3. Penoepune

Hroro no pasneny 48

Pe3zepBHOE Bpems 20

OBUIEE KOJIMYECTBO 136

YACOB IIO ITPOT'PAMME
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Kpurepuu oneHUBaHUA y4alIuXcs HA YPOKAX HH(POPMATHKH
Kpurtepuu oneHKH TecTOB

HpI/I BBICTABJICHHMHU OLCHOK IPHUHATHI CJICAYIOIIUEC COOTHOIICHHA.
d 0-49%— «2»;
. 50-74% — «3»;
. 75-84% — «4»,
. 85-100% — «5».

KpnTeplm OLHCHKH YCTHBIX OTBETOB

1) Ouenka «5» BbICTaBISACTCA, €CIH YYEHUK:
- MOJIHO PACKPBII COAEpKaHWE Marepuaja B o0beMe, MPEeIyCMOTPEHHOM MPOrpaMMon U
Y4eOHUKOM;
- U3JIOKUJI ~ MaTepuasl  TPaMOTHBIM  SI3BIKOM B ONPEAEICHHOW  JIOTWUYECKOM
MOCJIEIOBATEIbHOCTH, TOYHO  HMCHOJIb3YS ~ MaTEMaTHYECKyl0 U CIEHUATU3UPOBAHHYIO
TEPMHUHOJIOTHIO U CUMBOJIHMKY;
- MPaBUJIBHO BBIMOJHUI TIpaduyecKkoe H300pakKeHUE alroOpuTMa M HWHBIE YEPTSKU U
rpaduKu, COMyTCTBYIOIINUE OTBETY;
- MOKa3aJl yMEHHE WIUIIOCTPUPOBATH TEOPETHUYECKHE TOJOXKEHUS  KOHKPETHBIMU
MIpUMEPAMH, IPUMEHSATh UX B HOBOW CUTYaIlUU MPH BHIMOTHEHUU MTPAKTUYECKOT0 3aJaHus;
- MPOJICMOHCTPUPOBATI  YCBOGHHWE paHEe M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOWYHUBOCTh UCIIOJb3YEMbIX IIPH OTBETE YMEHUU M HAaBBIKOB; - OTBEYAI
CaMOCTOATEJIbHO 0€3 HABOJSAIIUX BOIIPOCOB YUUTEIIS.

Bo3MoOXHBI OHA-IB€ HETOUYHOCTH TMPU OCBEIIEHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B
BBIKJIQJIKAX, KOTOPBIC YIYECHUK JIETKO UCIPABHII 110 3aMEUAHUIO YIUTEIS.
2) OrneHka «4» BBICTABIISIETCS, €CJIU: OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OICHKY
«5», HO TIPH 3TOM UMEET OJIUH U3 HEIOCTATKOB:
- B U3JIOKEHUM JOMYyLIEHbl HEOOJbIINE MPOOEbl, HE WCKA3UBIIME JIOTUYECKOTO W
WH()OPMAITMOHHOTO COIEPIKAHMS OTBETA;
- JIOMYIIEHbl ONWH-IBA HEAOYeTa IPU OCBEHICHHWH OCHOBHOTO COJCP)KaHUS OTBETa,
WCIIPaBJICHHBIE 110 3aMEUaHUIO YUUTEIS;
- JOMYIIEHbl OIIMOKa WM Oojiee IBYX HEIOYETOB MPH OCBEIIEHWHU BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIQ/IKAX, JIETKO UCIPABJICHHBIE 110 3aME€YaHUIO YUUTEI.
3) Ouenka «3» BBEICTABIIACTCS, €CIIM:
- HETIOJHO WJIM HEMOCIeA0BaTEeIbHO PACKPBITO COAEpkKaHUE MaTepuasja, HO IOKa3aHO
o0Iee MOHMMaHue BOMPOca U MPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIC JIJIS JTaJIbHCUIIIET O
YCBOEHHUSI TPOTPAaMMHOTO MaTepualia, UMEJINCh 3aTPyJAHCHHS WM JOMYIICHBbl OIIMOKH B
OTPEICIICHUH TIOHSTHH, MCIOJIb30BAaHUU TEPMHUHOJIOTHH, YEPTEKaX, OJOK-CXEM M BBIKJIAJKAX,
WCIIPABJICHHBIE MTOCJIE HECKOJIBKUX HABOMASAIINX BOIMPOCOB YUUTEIIS,;
- YYEHHUK HE CHPABWICS C NMPUMEHEHHEM TEOPUU B HOBOM CHUTYallMH TPHU BBINOJHEHUHU
MPAKTUYECKOTO 3aJaHMs, HO BBIIOJIHIII 3aJlaHUs 00s13aTEIIHLHOTO YPOBHS CIIOKHOCTH IO JaHHOU
TeMe,
- IIPY 3HAaHMHM TEOPETUYECKOTO MaTepuajia BBIABJICHA HEIOCTATOUYHAS C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHUM 1 HABBIKOB.
4) OtneHKa «2» BBICTaBISAETCS, SCIIH:
- HE PaCKPBITO OCHOBHOE COJIEP)KaHKNe YIEOHOI 0 MaTepuaa;



- Oo0HApYKEHO HEe3HAaHHE WM HEMOHWMaHWE YYEHMKOM OoJblled Wiau Hanbojee BaKHOU
yacTu y4yeOHOro mMaTepuarna,

- JIOMYIIEHbl OIMMOKH B ONPENEIICHUH TOHATHH, MPU HCIOJIb30BAaHUU TEPMUHOJIOTUH, B
yepTeKax, OJOK-CXeM W HMHBIX BBIKJIAJKaX, KOTOPbIE HE HCIPABIEHBI IOCIE HECKOJIbKHX
HABOJSIIMX BOIMPOCOB YUUTEIIS.

KpuTtepun oueHku npakTuyecKux padéor

1) Ouenka «5» CTaBHTCS, €CIIH:

- yYalIMicsa caMOCTOATENBHO BBIIIOJHUI BCE ATanbl pemieHus 3aaad Ha [1K;

- paboTa BBINOJIHEHA MOJHOCTBIO W MOJTYYEH BEPHBIM OTBET WM MHOE Tpedyemoe
MIpe/ICTaBICHUE pe3ysIbTaTa pabOThL;

2) Ouenka «4» CTaBUTCS, €CIIH:

- paboTa BBINMOJHEHA IMOJHOCTHIO, HO NMPH BBINOJHEHUH OOHAPYKUJIIOCh HEIOCTATOYHOE
BJIaJIcHHE HaBbIkaMu paboTel ¢ [TK B pamkax mocTaBiaeHHOM 3a/1a4H;

- MPaBUJIHLHO BBITIOJIHEHA 00JIbIIast 4acTh paboThI (cBbINIE 85 %);

- B paboTe He UCIOIb30BAHBI 3HAHHS ONTUMAJIbHBIX aJITOPUTMOB PELICHHS 3a/1a4H.

3) OmeHka «3» CTaBUTCH, CCIIH:

- paboTa BBIMIOJIHEHA HE MOJHOCTHIO, MOMYIICHO 0oJiee TpeX OMMOOK, HO ydYalluics BIaJeeT
OCHOBHBIMHU HaBbIKamMu pa0oThl Ha [1K, TpeOyemMbIMuU 1715 pellieHus TOCTaBICHHON 3a1a4H.

4) OueHka «2» CTaBUTCS, €CIIH:

- JONMYIICHBI CYIICCTBCHHBIC OIHI/I6KI/I, IIOKa3aBIIMEC, YTO y‘{aIIII/IfICﬂ HE BJIaJACCT 005132 TeIIbHBIMHU
S3HaHWUAMU, YMCHUAMU U HaBbIKAMH pa6OTBI Ha IIK wiu 3HaunTEeIbHAS YacTh pa6OTBI BBINIOJIHCHA
HE CaMOCTOATCIBHO.

Kpurepnu ouenku caiitos

ITapameTp oueHkHn Ha3navyeHHble
0asJ1bl
Conepxxanue
I'maBHas cTpaHuIla COAEPKUT HH(OPMAIIUIO O TEME U aBTOPE 2
OmnpeneseHsl ek, 3a1a4k, 00bEKT U IPEIMET U3JI0KEHUS 4
JIOrn4HOCTb U3JI0KEHUSI MaTepuaa U HaBUralus 2
CrenaHbl BEIBOABI 2
YKa3aH CMCOK HCTOUYHMKOB 110 ITpaBUJIaM coCTaBJieHUs! oubnuorpapuu 2
JIakOHUYHOCTB U3J10KEHUS 4
I'pamoTHOCTB 4
IIBeToBas rammMa u Au3aiH:
CooTBercTBUE 3CTETUUECKOI0 0POpMIIEHUS (PYHKLHOHATIBHOMY 2
Ha3HaYEHUIO
EnunooOpasue cTpaHuil 2
YHopsA04eHHOCTh U BBIPA3UTEIbHOCTD IPaPUUECKUX U 4
1300pa3UTEIbHBIX JIEMEHTOB
YMernoe ncnosib30BaHNe MPUEMOB aKIIEHTU POBaHHUSI BHUMAHHUS (MECTO 4
pacronoxenus Tekcta, GoH, mpudr, HauepTaHue, IBET)
Hrtoro: 32
0-15 6amioB «2»

16-22 GaiuioB «3»




23-27 6anoB «4»
28-32 Oamna «5»
Kpurtepuu oneHMBaHUS NPe3eHTANNN y9alMXCsl
Ouenka 5 GansoB B 4 Oanna kaxaoi | 3 Gamma kaxaou 2 Ganna Kaxxaou
KaKJIOW KJIETKE KJIETKE KIIETKE KIIETKE
Pabota IToutu He Bce PaGora cnenana
Cojaep:xanue | IOJHOCTBIO MIOJIHOCTBIO BAKHENIINE (bparmMeHTapHO U C
3aBepIIeHA C/IeNIaHbI KOMITOHEHTBI MTOMOIIIBIO
Hauboee paboThI YUUTENS
Ba)KHBIE BBITIOJTH €HBI
KOMITOHEHTBI
paboThHI
Pa6ora Pa6ora Pa6ora Pa6ora
JEMOHCTPHUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JIEMOHCTPUPYET
riy0okoe MOHUMaHUe MOHWMaHUe, HO MUHUMAaJIbHOE
MOHUMaHue OCHOBHBIX HEMOJIHOe MOHUMaHUe
OIKCHIBAEMBIX MOMEHTOB, XOTS
MPOIIECCOB HEKOTOpbIE
JieTalii He
YTOUHSIOTCS
JlaHb1 Nwmerorcs Juckyccuonnsle | MuHMMYM
UHTEPECHBIC HEKOTOpbIE MaTepHaJIbl €CTh | JUCKYCCHOHHBIX
JTUCKYCCHOHHBIE MaTepHAaIbI B HaJIMYMH, HO HE | MATEpUAJOB.
MaTepHabl. JUCKYCCHOHHOTO | CIIOCOOCTBYIOT Munumym
['pamoTHO XapakTepa. MOHUMAHUIO Hay4HbIX
UCIIOJIb3YyETCS Hayunas nekcuka | mpoOembl. TEPMHUHOB
Hay4YHasl JJeKCHKa | MCIOJb3yeTcs, Ho | Hayunas
WHOTIa HE TEPMHUHOJIOT UL
KOPPEKTHO. WIn
UCIOJIb3yeTCs
MaJjio UJIH
UCIIOJIb3YyETCS
HEKOPPEKTHO.
Yuenunk Y4eHuk B YueHuk uHoraa HNnTepnperanus
npeasiaraer OOJBIIMHCTBE Ipe/Jsiaraer CBOI0 | OrpaHUYeHa WU
COOCTBEHHYIO cllydaeB UHTEepHpeTanuo | OecrioyBeHHa
MHTEPIPETALNUIO | MIPEAsIaraet
WA Pa3BUTHE COOCTBEHHYIO
TEMBI MHTEPIPETALUIO
(0000 meHus, WJIM pa3BUTHE
MPUTIOKEHHUS, TEMBI
aHaJIOTHUN)
Besne, roe IToutn Be3ne VY4eHuKy Hy)KHa | YUEHUK MOXET
BO3MOKHO BBIOMpaETCS MOMOIIb B paboTaTh TOJIBKO
BbIOMpaeTcs Oonee BEIOOpE ot
Oonee 3P EKTUBHBIHA 3¢ deKTHBHOTO PYKOBOJICTBOM
3¢ HEeKTUBHBIN rpoiiecc npoirecca YUHUTENs
W/WH CITIOKHBIN
poliece
Jwu3aitn noruuen | Jluzaiin ecth Jnzaitn Jn3aitH He siceH




U OY4EBUJCH CIIy4aiHBIN

Nmerotces Nmerorest Her nocTostHHBIX | DeMEeHTHI

MIOCTOSIHHbIE IIOCTOSIHHbIE 3JIEMEHTOB JU3aiiHa MEIIAa0T

3JIEMEHTBI 3JIEMEHTBI Iu3aiiHa. Jlu3aiiH | copepiKaHulo,

nu3aiina. Jlu3aitn | nu3aiiHa. [u3aiiH | MOXKET U He HaKJIaJbIBa4ACh Ha

MOTYEPKUBACT COOTBETCTBYET COOTBETCTBOBATH | HETO.

COZEpIKAHME. COJECPIKAHUIO. COJEPIKAHMIO.

Bce napamerpsl [TapameTpsl [Tapamerpsl [TapameTpsl HE

mpudra xopomio | mpudta mpudra o100 PaHBbL.

o100 paHbl o100 PaHBbL. HEZ0CTaTOYHO JlenaroT TeKCT

(TEeKcT Xopo1Io Hlpudt unraem. | xopoio TPYAHOYHUTAEMBIM

YUTAETCs]) o700 paHshl,

MOTYT MeIIaTh
BOCH PUSTHIO

Xopouio I'paduka I'paduka mano I'paduka He
I'padpuxa nojpoOpana, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET

COOTBETCTBYET COZIEPKAHUIO COZEPIKAHHIO COZIEPIKAHUIO

COZEPIKAHUIO,

oboramaer

COZIepIKAHNE

Her omm6ox: Hu | MuHHMAaILHOE Ecth ommbOku, MHoro onmmuooK,
I'paMOTHOCTD | TPAMMATHYECKHX, | KOJIUYECTBO MeIaIme JENA0 X

HU oKOoK BOCIIPUATHIO MarepHanl

CUHTAKCUYECKUX TPYIHOYUTAEMBIM

Onenka «5» npu cymme 6amioB 45-50
Ornenka «4» npu cymme 6amioB 35-44
Onenka «3» ipu cymme 6amios 25-34
Ornenka «2» mpu cymMMme O6anaoB Huxke 34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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