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1. IOSICHUTEJIBHAS 3AIINCKA

IIporpamma  cocTaBjeHa  Ha  OcHOBe  DenepanbHOTO  TOCYAAPCTBEHHOTO
oOpa3zoBarensHOr0 crangapra oomero oopazoanus (PI'OC O0O0), yTBepKIESHHOTO MPUKA30M
Muno6pnayku Poccum ot 17.05.2012 Ne 413, ¢ yuetom cnenuduku Creruain3upoBaHHOTO
yueOHO-HAyYHOTO IIeHTpa Ypaiabckoro denepansHoro yausepcuteta (manee — CYHI[ YpdYV),
OPUMEPHO mporpammbl 1o ydeOHOMy mpenmery uHpopmatuka YMK HWupopmatnka wu
uHpopmannonnsie Texnonoruu. 9 kmacc. I'eiitn A.I'., CenokocoB A.W., FOnepman H.A. [lns
peanuzalu  pabodyeld  MpPOrpaMMbl  HCHONB3YETCS  Y4eOHO-METOAMYECKHH  KOMILICKT,
BKJIFOYArOLIUH:

Y4eOHHUK:

Teuin A.I'. adpopmatuka. 9 kiacc: yued. uisi o01eoopa3oBar. opraHu3amnmii /
A.I'. I'eiin, H.A IOnepman — M.: IIpocBemenue, 2014.

pabouas TeTpajs:

leiin A.I'. udopmaruka. 9 kiacc: paboyasi TeTpajb: MOCOOUE JUISl YUAIHXCS
obmieoOpazoBarenpubix opranuzanuit / Al T'eitn, H.A HOnepman — M.:
[Tpocsemienue, 2014.

KHUTHU JJI YYATCIIA.

Tetin A.I' Iadopmarrka. 9 Kjgacc: METOIMYECKHE PEKOMEHIAIMU: MOocoOue
UIst yuuTened oOmeoOpa3oBaTenbHbiXx opranuzauuid / A, Teitn — M.:
[Ipocsemenue, 2014.

A.I' T'etin, H.A FOnepman. Vndopmaruka v WHOOPMAIMOHHBIE TEXHOJOTUH.
3a1auHUK-TIPAKTUKYM. 8 — 9 Ki1acchl

HopMaTuBHBIIi CPOK 0cBOeHMs MPorpaMMsbl —34 yyeOHble Heslenu, 136 ydeOHBIX 4acoB.
Cnennduxa nporpaMmmsl:

[Tpenmer «MHpopmaTHKa» Ha YrilyOJEHHOM YPOBHE M3y4aeTcsl B 9 Kilacce MaTeMaTHKO-
MH(GOPMAIIMOHHOTO NPOQUIIsA B paMKax MpeaIMeTHOM obnactu «MaremaTuka 1 MHQOpMaTHKay.
Wzyuenne npeamera 6a3upyeTcsi Ha pe3ylbTaTax u3ydeHus npeamera «MHpopmaruka» B 8-m
KJlacce OCHOBHOTo obOmiero oopazoBaHus. OO0BEM M coaep)kaHUE H3Yy4aeMOro MarepHala
COOTBETCTBYET 00s53aTEIbHOMY MHHHUMYMY COJIEp’)KaHHS OCHOBHBIX 00pa3oBaTeNbHBIX
IIpOrpamMM CTaHAapTa OCHOBHOTro obuiero oopazoBanus no napopmaruke u UKT. Yroyonenue
peain3yeTcsl B U3y4YE€HUHU TeM CBSI3aHHBIX C MpOrpaMMupoBaHueM. J[aHHas MporpaMMa MOKET
OBITh aZaTUPOBAHA JUIS YYaIlUXCs C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI.

Jloruka m3y4yeHHs Kypca IOCTPOEHa Ha MEPBOOYEPEIHOM H3YYEeHUU (PyHIaMEHTaJIbHBIX
OCHOB HMH(OPMATHUKH, YTO IMO3BOJISIET KAUECTBEHHO OCBOUTH OOjiee TPYyIHBIE ISl TTOHUMaHUS
pasziensl Kypca, Hay4YuTh pellaTh 3a7ayd IOBBIIIEHHOM CIIO0KHOCTH, OBJIAJI€Th HaBBIKAMU
IIPOrPaMMHUPOBAHUS Ha BBICOKOM YPOBHE.

Meroaunueckasi HOBU3HA Kypca COCTOMT B CUCTEMHOM MPUMEHEHUU TECTOBBIX TEXHOJIOTUIA
JOTIOJTHEHHOM ~ MCTIOJIb30BAaHUEM TEXHOJIOTUU TPOOIEMHOTr0 OOY4YeHHs] W TBOPUYECKUMU
MPAKTUYECKUMH pabdoTaMu. DTO COYeTaHHE IMO3BOJSET OOeCHneuyuTh 3HaHHE M TOHMMaHHue
yUalIUMHCS M3y4yaeMOro MarepHuaja, pa3BUTHE HAaBBIKOB MPAKTHYECKOM paboThl Ha
KOMIIBIOTEpE, a TaKKe peaju3aluio JUYHOCTH OOydaloluxcsi B pa3iMYHbIX BUIAX
JESITeIbHOCTH.



esan 1 32124 NporpaMmmI:

H3yyenue ungopmamuxu u uHGHOPMAYUOHHBIX MEXHOLO2UL 8 OCHOBHOU WIKOJIe HANPABIEHO
Ha 0ocmudiceHue ciedylowmux yeel.

® OCBOEHHE 3HAHHWIl, COCTaBIIONIMX OCHOBY HAayYHBIX NpEACTaBICHUNA 0O
uHpopManuu, THHOPMAIIMOHHBIX MPOIeccax, CUCTEMaX, TEXHOJIOTHAX H MOJIEIIAX;

e oOBJIaJlecHHe YMeHUSIMH padOTaTh C pa3IUYHBIMM BHUJAMU HHQOpPMALUH C
IOMOIIBIO  KOMIBIOTEpa W JAPYrUX  CPEACTB  MH(POPMALMOHHBIX U
KOMMYyHHKAIIMOHHbIX  TexHosorudd  (MKT), opranm3oBbiBaTh COOCTBEHHYIO
UH(POPMALIMOHHYIO JIETEBHOCTD U IJIAHUPOBATH €€ PE3YNbTaThl;

e pa3BUTHE II03HABATEIIbHBIX MHTEPECOB, HWHTEUIEKTYAJIbHBIX M TBOPYECKUX
criocoOHoctel cpencrBamu UKT;

e BOCIHMTAHHME OTBETCTBEHHOI'O OTHOLIEHMS K MH(POpPMAIMU C Y4ETOM IPABOBBIX U
STUYECKHX AaCeKTOB €€ paclpOoCTpPaHEeHUs; HW30UPATeTbHOTO OTHOIICHHUS K
MOJy4YeHHOM UH(popManuu;

e BbIpadoTKa HaBbIKOB NpumeHeHus cpencts UKT B moBcenHeBHOM XU3HU, NPU
BBITIOJIHCHUH ~ MHAWBUIYAJTbHBIX M  KOJUIGKTHUBHBIX TPOEKTOB, B Y4COHOM
NeSITeIbHOCTH, JNalTbHEHIIEM OCBOCHUHU IMpOo(deccHii, BOCTPEOOBAaHHBIX Ha PHIHKE

TpyZa.

Heabo wum3yuenuss mnpeamera «MH(popmaThka» Ha YIIy0JEeHHOM YPOBHE SBISICTCS
CO3JJaHME YCIIOBHH ISl Pa3BUTHS YYAIIUXCSs, MPOSBISIONIMX CIIOCOOHOCTH K H3Y4YEHHIO
UH(OpPMATHUKH, B TOM YHCJIE IPOrpaMMUpOBaHus. B mporpamme coxpaHeHa TpaaMLIUOHHAS JJIs
CVYHI] opuenranus Ha QpyHAaMEHTaIbHBIA XapakTep oOpa3oBaHus. CeroaHs Takas yCTaHOBKa
0COOEHHO aKTyallbHa, MOCKOJbKY B TEXHOJOTMYECKOM IIJIaHE 4YelIOBeYecKas JAeATeJbHOCTh B
HACTOAIICE BPpEMA MCHACTCA OUCHb 6I>ICTp0, Ha CMCHY CYWICCTBYIOIIUM TEXHOJOTHAM 6I)ICTpO
IPUXOJAT HOBBIE, KOTOpPBIE CHEIUAINCTY NPUXOAUTCA OCBauMBaTh 3aHOBO. Takoe
¢dbyHIameHTalbHOE 00pa3oBaHMEe oOecneunBaeT Mpo(eccroHabHYI0 MOOMIBHOCTH 4EJIOBEKa,
T'OTOBHOCTBh €TI0 K OCBOCHHIO HOBBIX TeXHOHOFI/II\/'I, B TOM YMHCIJIC I/IHq)OpMaIII/IOHHBIX. HOBTOMY
aKIEeHT Ha HW3y4YeHHEe (QYHIAMEHTAIBHBIX OCHOB WH(POPMATHUKU IIeNIeCO00pa3eH W TO3BOJISET
peaan30BaTh B IMOJHON Mepe 00111e00pa3oBaTeNbHbII MOTEHIIUAN ATOTO Kypca.

3anaann HU3YUCHUSA NIPCAMETA ABJIAOTCA:

1) ocBocHHME Y4YANIMMHUCS CHUCTEMbl 3HAHWH, OTPAXKAMIIMX BKIAJ HHPOPMATHKH B
dbopMupOBaHUE 1ETOCTHON HaydyHOW KapTHHBI MHpa; GOPMUPOBAHME Y HHUX INPEACTaBICHUH O
CUCTEMHO-MH(GOPMAIIMOHHOM MOJXOJ€ K aHaIN3y OKPYXaloUlero Mupa, o posid uHhpopMaluu B
yIpaBJIEHUH, OCOOCHHOCTAX  CaMOYINpaBJIAEMBIX  CHCTEM, OOIIMX  3aKOHOMEPHOCTSX
MH(OPMALIOHHBIX MPOLIECCOB;

2) hbopmHpoBaHKe TOHUMAHHS POJU WHPOPMAIIMOHHBIX MPOIECCOB KakK (pyHIaMEHTAIbHOM
PEATBHOCTH OKPYXKAIOIIETO MUPaA M ONPEIEIAIOIIEr0 KOMIIOHEHTa COBPEMEHHOW IMBUIIN3ALNY;
pa3BUTHE CHOCOOHOCTH BBIIEISATH OCHOBHBbIE HWH(GOPMALMOHHBIE MPOLECCHl B peallbHbIX
CUTyallUsiX, YUWUTHIBaTh cCHeUu(UKYy HUX MPOTEeKaHHWs B OHOJIOTMYECKHX, TEXHUYECKUX U
COLIMAJIbHBIX CHCTEMAaX, OLIEHWBATh OKPYKAIOIIYI0 HHPOPMAIIMOHHYIO cpeay U (OpMyIHpOBaTh
IIPEJJIOKEHUS 110 €€ YIYUIIECHUIO;

3) <¢opmupoBaHME€ YMEHMH HCHOJB30BaTh METOJBl U CpeICTBA HMH(POPMATUKU:
MoJenupoBaHue, (opManuzanus M CTPYKTypHUpOBaHHE HH(GOpPMAIMK, KOMIBIOTEPHBIN
HKCIEPUMEHT NPH UCCIEAOBAHUH PA3IMUHBIX 00BEKTOB, ABICHUN M MPOLECCOB; (OPMHUPOBAHNE
YMEHUH UCTIONb30BaTh OCHOBHBIEC aJITOPUTMHUECKUE KOHCTPYKIIMH M KOHCTPYKIIMU KaKoro-au0o
KOHKPETHOTI'O s13bIKa IPOrPaMMHUPOBAHMSI;



4) dopMupoBaHrUe YMEHUH 3alKChIBaTh pa3IMuHbIe BUABI HH(DOPMAIIMN HA €CTECTBEHHOM,
dopmanu3zoBaHHOM H  (QOPMAJIBHOM s3bIKAX, MpPeoOpa3oBbIBaTh OAHY (GOpPMY 3arUCH
uHpOpMaLlUK B JPYryl0, BBIOMpPATh S3BIK NpPEACTaBICHUS HH()OpPMAIMM B COOTBETCTBHH C
MIOCTaBJICHHOM IIEJIbI0, ONPEeATh (POPMBI IIpeACcTaBIeHUsI HH(OPMAIIUH, OTBEYAIOLIHE TaHHOU
3amade oOpaboTku umHpopmanuu (TaOIUIBI, CXEMBbI, Tpadbl, TUArpaMMBbI, MAaCCUBBI, CITUCKH,
JIEpPEeBbS U Ip.);

5) ocBoeHHE CHCTEM MPOTPaMMHUPOBAHHUA M JIOTHKO-AITOPUTMUYECKOTO AaCIEKTa,
CBSI3aHHBIX B [IEPBYIO OYEPE/Ib C PA3BUTUEM MBIIUICHUS YUaIXCS;

6) oco3HaHME y4YAIIMMUCS HHTETPUPYIOIIEH poiu HH(GOPMATHKH B CHCTEME Y4EOHBIX
JUCLUTUIMH, YMEHUE UCIIOJIb30BaTh MOHATHS U METOABI MHPOPMATUKU [T OObICHEHHS (aKTOB,
SBIICHUA M TPOIECCOB B PA3JIMYHBIX TPEIAMETHBIX 00NacTsAX; NpUOOpPETEHHE OIbITa
UCIIONIb30BaHUsl HMH(OPMALMOHHBIX PECYpCOB U CPEICTB KOMMYHHKallMd B Y4eOHOH U
MPAKTUYECKON AESITEbHOCTH;

7) mpuoOpeTeHWe yMEHHS  CO3[aBaTb M MHONJEPKUBATh  HUHIUBUAYAIbHYIO
nH(MOPMALIMOHHYIO cpely, oOecreynBaTh 3alUTy 3HAYUMON HWHGOpPMALUU € JHYHYIO
MH(OPMALIMOHHYIO O€30MaCHOCTb.

2. TPEBOBAHMUSA K IPEIMETHBIM PE3YJIbTATAM
OCBOEHMAA ITPOI'PAMMBbI

B PE3YyIbTaTeC OCBOCHUS IIPOTPaAMMBI O6y‘~I&IOIJ.[HfICH HAY4YMTCs:

1) BBIMOHATH 6a30BbIC ONEPANUH HAJl OOBEKTAMH: IETIOYKAMH CHUMBOJIOB, YHCIIAMH, CITMCKAMH,
JIEPEBBSIMH; IPOBEPSATH CBOMCTBA ATHX OOBEKTOB; BBHITIOIHATH M CTPOUTH MPOCTHIE
AITOPUTMBIL;

2) omepupoBaTh HHHOPMALMOHHBIMU O0OBEKTAMH, UCIIONB3Ysl rpadudeckuii naTepdeiic:
MOJIb30BAThCS PA3IMYHBIM POrPAMMHBIM 00ECIIEYEHHEM, CIIPABOYHBIMU CHCTEMAaMU,
NpeANpPUHAMATH MEPbI AaHTUBUPYCHOW 0€30MacHOCTH;

3) olLieHMBATh YKHCIIOBbIC TapaMeTPbl HHPOPMAIIMOHHBIX 0OBEKTOB H MPOIIECCOB: 00bEM
namsITH, HeOOXOAUMBIN JJIs1 XpaHEeHHUs HHPOPMALIUK; CKOPOCTh Iepeiad HHPOpPMaLUH;

4) co3maBaTh HH(POPMAIMOHHBIE OOBEKTHI, B TOM YHCJIE:

—  CTPYKTYpUpPOBATh TEKCT, UCIIOJIb3YsI HyMEPAILUIO CTPAHHMII, CIIUCKHU, CCHUIKH,
OTJIaBJICHUS; TIPOBOAMTH MPOBEPKY MPABOMKCAHKS; UCIIOIB30BATh B TEKCTE TAOJIHIIbI,
N300paKEeHHUS;

—  CcO3l1aBaTh U MCIIOJIB30BATh Pa3IHUHbIC ()OPMBI MPECTaBICHHUs HHPOpMAaIUK: HOPMYIIHI,
rpaduKu, TUarpaMMbl, TAOIUIBI (B TOM YHCIIE JUHAMHYECKHUE, DIICKTPOHHBIC, B
YaCTHOCTH — B MIPAKTUYECKUX 33]1a4aX ), IEPEXOJUTh OT OJJHOTO MPEICTABICHHS JAHHBIX
K Ipyromy;

—  co3JaBaTh PUCYHKH, YEPTEXKHU, TpapuuecKue MpeICTaBICHUs PeabHOr0 00BEKTa, B
YaCTHOCTH, B IPOLIECCE MTPOSKTUPOBAHMUS C UCIOIb30BAHUEM OCHOBHBIX OIEpaLnuit
rpauyecKux peaakTOpOB, OCYILECTBIATh MPOCTEUIIYI0 00pabOTKy LHU(POBBIX
N300paKeHU;

—  cO3/1aBaTh 3aIUCH B 0a3e JaHHBIX;

—  co3JaBaTh NMPE3EHTAIMM HA OCHOBE I1A0JIOHOB;

5) wuckaTh HHGOPMALIUIO C IPUMEHEHUEM TIPABII MOKCKA (IOCTPOSHHUS 3aPOCOB) B 0azax
JTAHHBIX, KOMIIBIOTEPHBIX CETSIX, HEKOMITBIOTEPHBIX UCTOYHHKAX HH()OpMAIHU
(cTipaBOYHHWKAX W CIOBapsX, KaTajorax, OnOIMOTeKax) Mpy BHITOJIHEHUH 3aJaHUN 1
MPOEKTOB 10 PA3IHMYHBIM YI€OHBIM TUCIUILUINHAM;

6) TMOIB30BaThCSI IEPCOHATBHBIM KOMITBIOTEPOM H €r0 nepudepuitHbIM 000PYI0BaHHEM;
CJIeZIOBaTh TPEOOBAHUSIM TEXHUKU 0€30MaCHOCTH, TUTUEHBI, S)PTOHOMUKH U



pecypcocOepexeHus mpu padboTe co cpeacTBaMu HHPOPMAITMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJIOTHH;

B pe3yabTare 0CBOCHHS TPOrPaMMbI 00 YUAIOLIUICS MOJYYUT BO3MOKHOCTh HAYYUTHCS: (HABBIKH
U CIIOCOOHOCTH)

1)

2)
3)

4)

5)

CO03/1aBaTh MPOCTEHINNE MO OOBEKTOB | MPOILIECCOB B BUIC N300paKCHHUI U YEPTEIKEH,
JTUHAMHYECKHX (DJICKTPOHHBIX) TAOIHII, TPOrpaMM;

IMPOBOANTH KOMIIBIOTCPHBIC S9KCIICPUMEHTHI C UCII0JIb30BAHUEM MO,[[CJICIZ 00BEKTOB U IMpoUECCCOB;

co31aBaTh HH()OPMAIMOHHBIE 0OBEKTHI, B TOM YHUCIIC T OPOPMIICHHUS PE3yIbTaTOB y4eOHOM
paboTHI;

OpraHM30BHIBATh MHIMBUIYaTbHOE HHPOPMAIIMOHHOE MTPOCTPAHCTBO, CO3aBaTh JUUHBIC
KOJUIEKLIMU UHPOPMAILIMOHHBIX 00BEKTOB;

nepeaaBaTb I/IH(i)OpMaI_II/IIO 10 TCJIICKOMMYHHUKAIIMUOHHbIM KaHaJIaM B yqe6H0171 W JTUYHOM
MEPCIIUCKE, UCITIOJIL30BATh I/IH(i)OpMaHI/IOHHLIG pPeECypPChI O6HI€CTBa C COGJ’IIOZ[@HI/IQM
COOTBCTCTBYIOIIHX IIPABOBBLIX U 9TUYCCKUX HOPM.

3. YYEBHO-TEMATHUYECKHH ILUIAH
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NHO®OPMAILIUA U EE ITPEJICTABJIEHUE 12 S
CPEJICTBAMMU SA3bIKA

KomupoBanne wunpopmarmu. [loHsiTHe IBOMYHOTO
KOJHMPOBaHHUAL. CriocoOsl KOIHUPOBaHUS
WHQOPMAIMOHHBIX 00BEKTOB pa3IMYHOro BUAa (TEKCT, | 5 2 2 1
rpaduxka, 3BYK). W3mepenue KOJIMYEeCTBA
nadopmanu. Exuanie! konndecTBa HHGOpPMAIHH.

KOHTPOJIbHAS
pabota

[IpencrarneHre YUCIOBOM UHPOPMAIIMK B PA3INIHBIX
CHUCTeMax CuHuClIeHUsA. J[BoWuHas, BOCBMEpHYHAS W
IIeCTHAAATeprIHasi CUCTeMEbl. [leiicTBust c uncnamu B | 4 2 1 1
JIAHHBIX CHUCTEMAaX; MEPEeBOJ YUCET U3 OJHOW CHCTEMBI
CUMCJICHHSI B IPYTYIO.

KOHTPOJIbHAS
pabora

Berancnenvs c MOMOIIBI0 TIPUITOKEHUS
«Kanpkynsrop» B pexume  «lIporpammucty.
ANTOPUTMBI TIEPEBO/Ia YUCET U3 JIECATUIHOW CUCTEMBI | 3 1 2
B CHUCTEMY C IPOU3BOJILHBIM OCHOBaHHEM M OOpaTHO.
Cxema ['opHepa.

TEJJEKOMMYHUKALIMOHHBIE CUCTEMbBI X | 5 3 1 1
HUHTEPHET

HHTepHET: ero pecypchl, BO3MOXHOCTH, OIACHOCTH.
ITouck wHPOpMAMM B  KOMIBIOTEPHBIX  CETSX.
Paznuunbie cepBucel VHTepHeTa. AHTUBUpYCHas
PO IITAKTHKA.

4 2 1 1 TECT

ITonsTue 0 JIOKaJIBHBIX u rI100aTbHBIX
KOMITBIOTEPHBIX ceTsX. [lpuHuumbl paboTsl cereBoid | 1 1 0 TecT
KapThl. [TpuHumnE! paboThI ro0anbHON




KOMITBIOTEPHOM CETH U JJCKTPOHHOW  IOYTHI
CepBeprl. CkopocTh Tmepemadyd  WHGOpPMAIMH 110
KaHaJy CBSI3H.

D®OPMAJIBHBIE METOABI ObPABOTKHA
HHOOPMAIIMHN

60

19

28

11

OCHOBBEI MaTEMAaTHYECKOM JIOTUKH. BEICKa3bIBaHUS U
onepanuy HaJ HUMU. Ta0IuIpl HCTHHHOCTH.

TECT

IIpeobpazoBanme JIOTHYCCKHX BBIpaKeHHUH. [loHsTHE
npeaukata. JefcTBus ¢ mpenukatamu. KBaHTOpPEIL.

KOHTPOJIbHAS
pabota

I'pader. [lousTus rpada u opueHTHpOBaHHOTO Tpada
(oprpada). CrrocoOs1 ipencTaBiacHus TpadoB.

TECT

OcCHOBHBIE XapaKTEpPHCTHKH Tpada W mpocreimme
cBOiicTBa. AnroputMmbl 00xona rpada u oprpada.
ITpumenenue rpadoB NpU PEIICHUH 33734,

KOHTPOJIbHAS
pabota

OcHOBBI s13bIKa mporpammupoBanus. llepemennsie u
neictBus ¢ HUMHU. Omneparusi npucBauBaHUs. THIIBI
nepeMeHHbIX. CUMBOJIbHBIE TIEpEMEHHBIE U JeMCTBUA
Hajy HuMd. [lonstue BerBneHuda. IlpumeHeHue
anropuTMoB ¢ BeTBiIeHUsIMH. [loHsATHE nuKIa B dhopme
«IIOKa» U «IJIs Kaxaoro». [IpumeHeHne UKIMYecKuX
anroputMoB. IToHATHE BCIOMOraTenbHOIO aNIrOPUTMA,
3aroJIoBKa, apryMEHTOB u pE3yIbTaTOB
BCIIOMOTaTeabHOro  anroputMa. JlokanbHble W
rio0agbHbIE nepeMeHHbIe BCIIOMOT'aTeIbHOTO
anropuTMa. IIpumenenne BCIIOMOTaTEIbHBIX
AITOPUTMOB.

19

10

KOHTPOJIBHBIC
paboThI

PexypcuBHbIE anrOpUTMBI.

Peanusanust B S3bIKE MPOTrpaMMHUPOBAHUST OCHOBHBIX
CIIOCOOOB OpraHW3aliK AaHHBIX. [IOHATHS MaccuBa U
ero onemeHta. Omnepanuu Haag  OJAHOMEPHBIMH
MaccuBaMH. THIIOBBIE 3aadyl  Ha  0OpabOTKY
SIIEMEHTOB MaccuBa. [IpIMEHEHHe MAacCHBOB MPH
pelLIeHNH 3a/1a4.

KOHTPOJIbHAs
pabora

AJTOpUTMBI COPTHPOBKHU. JIByMepHBIE MacCHUBHI H
OIEpaLK HaJl HUMHU.

10

KOHTPOJIbHAS
pabota

MOJAEJIUPOBAHUE KAK OCHOBA PEIIEHUSA
3AJIAY C IOMOIIBIO KOMIIBIOTEPA

21

11

[TonsitTue Mozpenu oObEKTa, Mpolecca WM SBICHHS.
IlonsaTue MopenupoBaHUs; CBS3b MOJEIUPOBAHUS C
pelIeHUEeM <CKU3HEHHOW» 3anadu. Buael mopenei.
NuadopManonHsle W MaTeMaTHYECKHUE  MOJICIH.
CymecTBeHHbIE W HECyIeCTBEHHbIE  (DaKTOPEHI.
IIpouecc popmanuzanuu. [ToHATHS XOPOIIO W TUIOXO
MOCTaBIIeHHON 3ajaun. Mecto (¢dopmanuzanuu B
IIOCTAHOBKE  3aJIa4H. ITonsiTvE  KOMIBIOTEPHOMH
Mozenr. BBIOOp KOMIBIOTEPHOW TEXHOJIOTUW IS
pelIeHus 3aJauH.

Ompoc, TecT

Iloustue CHUCTEMBEL. CucreMHBbIit HOIXO[I K
MoCTpoeHu o nH(popMarmonHoit Mmoaenu. CTaTudecKkue
U JUHAMUYecKue cucteMsbl. [IoHsTHE YepHOro sIuKa.
Mogenu, MOCTPOEHHBIE C HCHOJIb30BAHMEM IOHSTHS
«YEPHBIN SIIHUKY.

orpoc




Ilonsarue aJJCKBATHOCTH MOACIH. DTarel PpCUICHUA
3aJga4 (¢ IIOMOIIBIO KOMIIBIOTEpA: IIOCTPOCHHUE

KOMITBIOTEPHOW MOJIENH, MPOBEICHHE KOMIBIOTEPHOTO | 2 1 1
SKCIIEPUMEHTA U aHallu3 €ro pe3yJabTaToB. Y TOUHEHHE
MOJIETIH.
Haxoxxnenue o61acTi afjeKBaTHOCTH MOJIEIIH. 4 2 2
[lonsiTe ympaBineHHss OOBEKTOM WIIM TIPOLIECCOM.
[lotoku wHpOpMaLIUU B CHCTEMax YIOpPaBJICHUS.
O0mass cxema CHCTEMBI YIIpaBIeHHS. 3agada 2 1 1 rect
YOpPABJICHUS. YIPaBJISIOLIME BO3ACHCTBUS B 3aJadax
yhnpaBieHus. YTpaBieHUE MO NpUHOUMNY "0OpaTHOM
cBs3H'".
IIporHO3 COCTOSIHMS CHCTEMBI Kak YIPaBIISEMOTO
oOwvekta.  HeomHo3nauHoCcTh  BhIOOpa  crocoda
yhopaBieHHss B~ MOAENSIX  3anad  ynpasieHus. | 1 1 0
Hcnonp3oBaHue MOHITHS YEPHOTO SAIMIMKA B MOJIEISNX
3a/1a4 yIpaBIeHMsI.
5. NH®OPMALIMOHHBIE TEXHOJOI'NN 30 | 10 13
TeKkcTOBbI pedakToOp: €ro Ha3HAa4€HUE U OCHOBHBIE
5 2 2 ompoc
¢ysakmm. PaboTa ¢ TEKCTOBBIM pEeIaKTOPOM.
lNuneprekct. bpaysepst. dnementst HTML. 5 2 2 TecT
[loHsiTHE  DJIGKTPOHHOM  TAONMIBI, THIIBI  SYCEK
AIIEKTPOHHON TaONMUIBL, 3alOJHEHHE JIIEKTPOHHOM
) KOHTPOJIbHAS
TaONMIBI JaHHBIMH ¥ (OpMylaMH; OCHOBHBEIE | 8 2 4 6
oTiepaluy, JOMyCKaeMble 3JIEKTPOHHBIMU TaOIHIIaAMHU. babota
ITocTpoeHue auarpamm.
Mertonpl pemieHUs 3a1ad ¢ MOMOIIBIO 3JEKTPOHHBIX
5 2 2 ompoc
TabIIHIII.
Xpanenue naHHbiX. baspl manHbiX. Ilouck, 3ameHa u
nobaBieHre WHPOPMAIUK. 3ampockl MO OJHOMY |
HECKOJIbKMM Tipu3HakaM. Pemenne wmHbopManumonHo- | 7 2 3 TeCcT
MOMCKOBBIX 3aaa4. IloaroroBka oT4eTOB, co3daHME
bopm.
HpOMe)KyTO‘lHaﬂ aTrecranus (l'[O ‘leTBepTﬂM/ CeMeCTpaM) 6
Hrorosas arrecranus 2
HTtoro 136
4., COIAEPKXAHHUE ITPOTI'PAMMBI
Conep:xanue 00yueHusi, a TAKKe HAaUMeHOBaHHUE U
TeMATHKA NPAKTHYECKUX 3aHATHI (CEMUHAPOB,
Hamvenosanue moxysi/ JIa00pPATOPHBIX 3aHATHI), GOPM OpPraHM3aALUH 3aHATHH,
pasiena/ Teb. BU/I0B 1€SITeJILHOCTH oﬁyqammuuxm HCTO0JIB3yeMbIX
00pa3oBaTeJbLHBIX TEXHOJIOTHI{ H PEKOMEHTyeMbIX
MeTOIMYeCKHX MaTepHuaJioB, JuTepaTypbl, UHTepHeT-
pecypcoB
HUH®OPMAIIMS U EE
MHNPEJCTABJIEHUE CPEJICTBAMHU
A3BIKA
Komnposanme wunHbpopmanuu. Ilorstue | IIpencrabieHue uHGOPMAIUH. HNudopmarius,
IBOMYHOTO  KomupoBaHusA.  CrocoObl | mHGOPMAMOHHEIE 00BEKTHI Pa3INIHBIX BUAO0B. Bocmpusrtue,
KOAWPOBaHHS WHQOPMAIIMOHHBIX | 3alIOMHHAHUE M NpeoOpa3oBaHUE YKUBBIMH




OOBEKTOB  pa3IMYHOTO BHAA  (TEKCT,
rpaduka, 3ByK). M3Mepenne koiamdecTBa
uHpopmanun. EnuHMIBl  KOMMUecTBa
nHpOpPMALIUH.

opraHusMamu.  SI3pIk  Kak  cmoco® — mpencTaBlIeHHs
nHpOpPMAITUN: eCTEeCTBEHHbIE MW  (OPMAIbHBIC  S3BIKH.
dopmManuzanus OMUCaHUs pealbHBIX 00OBEKTOB U MPOIIECCOB,
MpUMEpPBl MOJENUPOBaHHs OOBEKTOB M TPOLECCOB, B TOM
9HCciie  KOMIBIOTEpHOro. MH(pOpMannoHHBIE MPOLECCHI:
XpaHeHwue, rmepeaada u o0padborka napopmaruu. JuckperHas
¢dopma mpeacTaBieHUs WHPOpPMaUUK. EIUHHIBI M3MepeHus
uHpopManuK. 3amuch  pa3NUYHBIX ~ MHGOPMALUOHHBIX
o6bwekToB cpenctBamu MKT wmabopmanmm o0 o0BekTax u
mpoleccax OKpYyXaroIero Mupa

Pucynkn u ¢ororpadpuu. Beog m3o0pakeHUil ¢ MOMOIIBIO
WHCTPYMEHTOB  TrpadMueckoro  penakTopa,  CKaHepa,
rpagu4ecKkoro  IUIAHIIETa,  HMCHONB30BAaHHE  T'OTOBBIX
rpagpuueckux OOBEKTOB. | eoMeTpuuecKkue U CTUIICBBIC
peoOpaszoBanus. Vcmonp30Banue MPUMUTHBOB U Ta0JIOHOB.
3ByKHM M Buaeon3o0paxkeHHs. Vcnonb3oBaHue CTaHIAPTHBIX
rpaduuecKux OOBEKTOB U KOHCTPYHPOBAaHHE TIpadUueCKUX
OOBEKTOB: BBIACTICHUE, OOBEIUHEHUE, T'€OMETPHUYCCKHE
peoOpa3oBaHusl PparMeHTOB M KOMIIOHEHTOB. J[uarpammel,
IJIaHbl, KapThbI. O]_[CHKEI KOJMYCCTBCHHBLIX IIapaMETpPOB
WHPOPMALMOHHBIX O0BEKTOB M MPOIECCOB: 00bEM MaMSITH,
HEOOXOANMBIH IS XpaHeHUsI 00BEKTOB, CKOPOCTh Tepeaadn
n 00paboTKM OOBEKTOB, CTOMMOCTH HWH(POPMAIMOHHBIX
NIPOAYKTOB, YCIIYT CBA3U.

[Ipencrarienue 4ucIOBOM HHDOPMALIUU B
Pa3IUYHBIX CHCTEMax CUHCJICHUS.
JBomuHasl, BOCbMEPUYHAS u
HIECTHAALIATEpUYHAs cUCTEMBI. JlefcTBUs
C YHMCJIaMH B JAHHBIX CUCTEMaX; MEPEBOJ
YHCeJI W3 OJHOH CHCTEMBI CUHCICHHUS B

[lonstne  cucrema  cuucienud. Teopema O
CYIIIECTBOBaHUHU u €IMHCTBEHHOCTH pa3inoKeHHus
HaTypaJbHOTO YHCIa B CyMMY CTEIEHHOIO  psja.
[IpencraBnenne HATYpaIbHOTO dYHCIA B Pa3IMYHBIX

cucteMax cuuciaeHus. Cxema FopHepa. ManHHBIE CHCTEMBI
CUHCIICHUA. HeﬁCTBHﬂ C 4YuCJIaMHM B MalllMHHBIX CHCTEMax

JPYTYIO. CUHUCIICHUSL.
BrluncnieHnss ¢ MOMOIIBIO TPHIIOKEHUS OnepupoBaHue KOMIBIOTEPHBIMH UH(POPMAITMOHHBIMA
«Kambkymnsitop» B pexume | oObeKTaMH B HarsgHO-Tpadudeckoi hopme (rpadudeckuii

«IIporpamMMucTy. ANTOPUTMBI TEpeBOAA
YHCeN U3 AECATUYHON CHCTEMBI B CUCTEMY
C TIPOM3BOJILHBIM OCHOBaHUEM M 0OPaTHO.
Cxema ['opnepa.

10JIb30BaTeNbCKil MHTep(eiic). OleHKa KOJUYECTBEHHBIX
rapamMeTpoB HHGOPMAIMOHHBIX 00BEKTOB

IIpakTrueckue 3aHATUSA

ITP. PactpoBeiii Tpaduueckuii pemakrop. Pabora c
(¢parmenTamu. Paborta ¢ (atinamu.
[1P. BextopHas rpaduka

I1P. Ilpunoxenrne  KalubKyJsTOP B pexXnMe
«ITporpammucT

Buasl nestenbHOCTH W QOPMBEI Jlexuuu, Gecenpl, MPaKTUIECKUE paboThI
OpraHH3alnn 3aHATHI (3a04HBIC
OKCKYpCHUH, AOUCITYTHhI, KOJIJIOKBUYMBI,

Oecenpl, MACTEpCKHE, U T.11.)

Hcnonezyemple  00pa3oBaTelbHEIC TexHomoruss TPoOJIEMHOTO OOYYEHUS U TECTOBBIC
TEXHOJIOTHH (aKTHBHBIC METO/JIbI | TEXHOJIOTUH, PAKTUIECKHE PA0OTHI Ha KOMIIBIOTEPE
o0yuenus, UKT).

[lepeuenn PEKOMEHTyeMbIX yueOnuk: lein A.I. IHbopmaruka. 9 kmacc: y4eO. ais

METOJINYECKUX MaTEpUAJIOB, JINTEPATYPHI,
WnTepHer - pecypcos

obmieoOpasosat. opranmzanuii / A.I'. T'eitn, H.A KOnepman
— M.: IIpocsemenue, 2014,

pabouas terpanpb: [eitn A.I. Mudopmaruka. 9 kmacc:
pabouas TETpab: nocobue JUTS yUammxcs
oOmieoOpazoBatenbubix opranmm3ammii /| A.I. Tetin, H.A
IOnepman — M.: [Ipocsemenne, 2014,

ITpoMexxyTOUHBIN KOHTPOJIb

Tector: Texuuka Oe3omacHoct, WMubopmaius u




nH(pOpMaIlMOHHBIE  Tpoliecchl, KomupoBaHue  TeKcTa,
Kommposanme rpaduxn, KomgmpoBanme 3Byka U BHUJEO,
JBouuHas cucTeMa CYHCICHUS, BOCbMEpUYHAs CHCTEMa
CUHCIICHUS, IECTHAAIATEPUYHAS] CUCTEMAa CUUCIICHHUS
KontponbHas pabora «KoampoBanue uHOOpPMAIIN H
CKOPOCTB €€ mepegaum»
KonTponbHas pabora «CHCTEMbI CUUCIICHUS

TEJEKOMMYHHUKALINOHHBIE
CUCTEMBbI U UHTEPHET

WnTepHeT: ero pecypcsl, BO3MOKHOCTH,

ITouck mabopmaru. KoMITBIOTEpHBIE SHIIUKIIOEINH
U CHpPaBOYHHMKH; WHPOpPMAanys B KOMITBIOTEPHBIX CETAX,
HEKOMIBIOTEPHBIX MCTOYHHKAX uH(OPMAITHIH.
KommsroTepHable 1 HEKOMITHIOTEPHBIE KaTaJOTH; ITOMCKOBBIE
MAaIlIuHBL; QOPMYIHUPOBAHUE 3alIPOCOB. DIEKTPOHHAS MOYTA

onacHoctd. llomck wumHbOpMamuu B
KaK CpeACTBO CBS3W; IpaBUia IMEPENHUCKH, MPUIOKEHHUS K
KOMITBIOTCPHBIX CCTiX. Paznuunrsie
MUCbMaM, OTHpaBKa U MojdydeHHe coodmenus. CoxpaHeHHue
cepBuchl MHTepHeTra. AHTUBUpPYCHAs
JUIl MHIUBHUIYaJbHOTO MHCIOJIb30BAaHUS HHGOPMALMOHHBIX
MpOo(UITAKTHKA. N
00BEKTOB U3 KOMITBIOTCPHBIX  CCTCHU (B TOM 4HUCJIC
WnTepHera) m ccpulok Ha HuUX. [IpuMepsl opraHuzanumn
KOJJIEKTUBHOTO B3aNMOJICHCTBUS: dopywm,
TeseKOH(epeHIusl, Jar.
[loHsiTHE O JIOKAJIBHBIX W TJI00AJIBHBIX [lepenaya  uHpOpMaIHH. [Tpouecc rnepeaayu

KOMIIBIOTEPHBIX ~ CeTAX.  [IpuHIMIIBL
paboTel cereBoil KapTel. [lpwHIUTIBL
paboThl TI00aNBHON KOMITBIOTEPHON CETH
U DIeKTpoHHOHM  moutThl.  CepBepsl.
CkopocTh mepenaun HH(pOpMaUH MO
KaHaJTy CBA3M.

nHGOpPMAaLMH, UICTOYHUK U MIPUEMHHUK HH(OPMALIUH, CUTHAJ,
KOAMPOBAaHUE U JIEKOJUPOBaHUE, UCKaKeHHE HH(popmanuu
mpu Tepenave, CKOpocTh nepenaund wHpopMmanuu. OneHka
KOJIMYECTBEHHBIX napameTpoB MH(QOPMALMOHHBIX
MIPOLIECCOB: CKOPOCTh Iepenadyn U 0O0padOTKH OOBEKTOB,
CTOMMOCTh WH(QOPMAIIOHHBIX POYKTOB, YCIYT CBSI3H.

IIpakTrueckue 3aHATUSA

[P Iouck nHpOpMAITUH B WuTepnere.
®dopmynupoBaHHe CIOKHBIX TTOMCKOBBIX 3aIIPOCOB

Hcnonb3yembie  00pa3oBaTesbHbIC TexHomorust npOOIEMHOr0 OOYYeHHS U TECTOBBIC
TEXHOJIOI'UHU TCXHOJIOT'MH, IPAKTUYCCKUEC pa6OTBI Ha KOMITBIOTEPC
[epeuenn PEKOMEHTyEeMBIX yuebnuk: [ein A.I. IHbopmaruka. 9 kmacc: y4eO. aus

METOAMYECKUX MAaTepUaJIOB, JIUTEPATYPBI,
WnTtepHer - pecypcoB

obmeobpasoBar. opranuzauuii / A.I'. I'eiin, H.A IOnepman
— M.: IIpocsemienue, 2014.

pabouyast terpans: ['eiin A.I'. MudpopmaTrka. 9 knacc:
paboyast TETpajb: nmocoowue JUTS y4anmxcs
oOmeoOpaszoBatenbHbix opramm3ammii /| A.l. T'etin, H.A
Onepman — M.: [Ipocsemenne, 2014,

IIpomexxyTOUHBII KOHTPOJIb

Tecter: KommbroTepubie cetn, CKOpPOCThb Tepemadn
nH(popMmaruu, CII0KHBIE TTIOUCKOBEIE 3aIIPOCHI

®OPMAJIBHBIE METO/IbI
OBPABOTKH UHO®OOPMALIUU

OCHOBEI MaTeMaTHYECKOU JIOTUKHU.
BrickaspiBaHust U omepaluyd Haja HUMHU.
TabauIBl HICTHHHOCTH.

Martematnyeckasi JIOTUKa (Jajee — JIOTUKA): UCTOPHS

BO3HUKHOBEHUS, OCHOBHEIC TIIOHSTHS, NPHUMEHEHUE B
BBIYHCIUTENbHOW  TexHuKe.  Jlormueckue  omepanuu
(ompenenenne, o0O3HAYCHHUE, TaOJUIBI HMCTUHHOCTH),

0a30BbIl HAOOP JIOTMYECKUX ONepanui,

[IpeoOpazoBanue JIOTHYECKHUX ®opmynsl noruku. JlokazaTenbCTBO (GPOPMYI JIOTHKH.
BBIPAKECHUH. IMonsTne npenukarta. | [lpumenenun ¢opmyn s npeoOpa3oBaHUS JIOTMYECKHX
HetictBus ¢ npeaukatamu. KBaHTOpPBI. BhIpakeHu. [IpennkaTel 1 KBAaHTOPHI.

I'padsr. [onsTus rpaga u OnepupoBanue HHPOPMALMOHHBIMH OOBEKTAMH B
opueHTHpoBaHHoro rpada (oprpada). | HarnsaHo-rpaduueckor dopme. CrnocoObl NpeAcTaBICHUS




CrniocoOsI ipecTaBieHust rpagoB.

rpada B BHuIe rpaduueckoro oObekTa, OMHApHOW TaOIHIIEI,
cricka péoep rpada

OcCHOBHBIC XapaKTePUCTUKH Tpada ™
mpocTeiiiue  CBOMCTBA.  AJITOPUTMBI
obxoma rpada m oprpada. Ilpumenenme
rpadoB MPHU PEIICHUN 3a/1ad.

CeoiictBa rpada. Amnroputmsel ob0xoma Tpada B
mUpHUHy, [IyOuHy. Anroput™ [leiikctpel. Pemenune 3amad ¢
HCIIONTB30BaHNEM TpadoB.

OCHOBBI  sI3bIKa  IIPOTPAMMHPOBAHUSL.
IlepemenHble W JOEHCTBUS C HUMHU.
Omeparust MPUCBaNBaHMUSI. Tuner

riepeMeHHbIX. CHUMBOJIBHBIC TIEPEMCHHBIC
M JeWcTBUsA Hajg HumH. [loHsatue
BeTBJeHUs. [IpUMeHeHHe alropuTMOB C
BeTBIIcHUAMH. [loHsTHEe mHKiIa B opme
«HOKa» M «isl Kaxaoro». lIpumeHeHue
LMKIMYECKUX  anropuTMoB. IloHsAtue
BCIIOMOTaTCILHOTO aNropuT™Ma,
3arojioBKa, aprymMeHTOB M Ppe3yJbTaTOB
BCIIOMOTaTeJIbHOTO aJropurTMa.
JlokanbHBIE W TIOOANBHBIE TIEPEMEHHBIC

KoMmmproTep  kak  yHHMBEpCaJbHOE  YCTPOMCTBO
oOpaborku  umH(popmanmu.  OCHOBHBIE  KOMIIOHCHTHI
KoMIpioTepa u uX (yakuuu. llporpamMmHBIl  MPHHIAT
pabotrel  kommbioTepa. KoMaHmHOE — B3aMMOICHCTBHE
MOJIb30BATENII C KOMITBIOTEPOM, rpaduveckuii uHTepdeiic
mosib3oBatend. [IporpaMMHoe obecrieueHue, ero CTPyKTypa.
Cuctempl nporpammupoBanms. lIporpaMmHoe obecrieueHHe
obmero HazHauenus. [IpeacraBienue o mporpaMMHUPOBaHUH
U KIacCU(UKALUKU S3BIKOB MporpaMMupoBanusi. O6paboTka
nH(popMaIuu. AITOPUTM, CBOMCTBa anropuTMoB. CriocoObI

3allUCH  AJTOPUTMOB;  OJOK-CXeMBI.  AJITOPUTMHYECKHE
KOHCTPYKIUH. Jloruueckue 3HaYEeHMUS, oreparyu,
BblpakeHHs.  PasOumenme  3agaum  Ha  mozzajauy,

BCIIOMOTaTEIbHOTO ITOPUTMA. | BCIIOMOTaTeNbHBIA anroputM. OOpabaTeiBaeMble OOBEKTHI:
[Ipumenenue BCIIOMOTATENbHBIX | LIENOYKH CUMBOJIOB, YHCIIA, CIIUCKH, IEPEBbs, IpadBbl.
AJTOPUTMOB.

PekypcuBHbBIE aITrOPUTMBL.

[TonsiTne pekypcum W PEKypCHUBHOTO ajrOpPHTMA.
Onenka rryOWHBI peKypcuu U 3()()EKTHBHOCTH anropuTMma
10 BPEMEHH U MCIIOJIb3yEeMON TaMsITH.

Peanuzanust B si3pIKe TPOrpaMMHPOBAHUSI
OCHOBHBIX  CHOCOOOB  OpraHU3aluu
nanHeix. [loHsiTHS MaccuBa W €ro
anemenTa. Onepanuu HajJ OJHOMEPHBIMHU
MaccuBaMu.  TumoBblE — 3a7auM  Ha
00paboTKy JJIEMEHTOB MaccuBa.
[lpuMeHeHne MacCHBOB TIpH pEIICHUH
3a1ad.

MaccuBbl. OCOOCHHOCTH OpraHM3allMd MacCHUBOB B
Python. Omnepanuu wag maccuBamu. THIOBbIE 3a7a4yd Ha
00pabOTKy 3JIEMEHTOB MAaCCHBA: MOUCK 3JIEMEHTOB, MOJCYET
KOJIM4YECTBAa U CYMMBbI 110 KPUTEPUAM, ITOUCK HaI/IGOJILIHeI‘O u
HAaMEHBIIEr0 3JEMEHTOB, JIOKAJIbHBIX MAaKCUMYMOB U
MUHUMYMOB. [IprMeHeHne MacCBOB NPH PELICHNH 3a/1a4.

ANTOPUTMBI  COPTHUPOBKH OAHOMEPHBIX MAaCCHBOB.
AnroputMel COpTHpPOBKH. JIBymepHbIe | JIByMepHbIE = MacCUBBI  (BBOJ,  BBIBOJ,  3allOJHEHHE
MacCHUBBI U OTI€palliy Ha/l HUMH. cly4aHpIMM uuciamu). Omnepanuu Haja  JIBYMEPHBIMU
MacCHBaMHU.
[IpakTuueckue 3aHATUSL Ilonck wundpopmaumu B  Hurepnere. CnoxHble
[TOMCKOBBIE 3aPOCHI.
[MocTtpoenne TabmMII HMCTUHHOCTH C  TIOMOUIBIO

3JIEKTPOHHBIX TA0JHII,

LenouncnenHoe AejeHne B TMHEHHBIX allTOPUTMAaX.

[IpencraBinenne uncina B Pa3IWYHBIX  MAITUHHBIX
cucreMax cumcienus B Python.

Jlornyeckue BBIPQKEHUS W ONEpalMU, aIrOPUTMBI C
BeTBICHUsIMHU B Python.

Hukner B QopMe «moka» M« KakAoro»,
noctpoeHue Tabnui uctuHHOCTH B Python. IlpuMenenue
LIMKITMYECKUX aJITOPUTMOB B PEIICHUH 33/1a4.

BcemomoraTensHbie aNrOpUTMBI U WX TIPUMEHEHHE B
Python.

PexypcusHbie anroputmsl B Python.

OnmHomepubie MaccuBbl (cnmcku) B Python (BBog,
JAHHBIX, BEIBOJ JAHHBIX, PEIICHUE TUTIOBBIX 3a]a4).

Coptuposku B Python.

JIBymepHbie MaccuBbl B Python (BBon, TaHHBIX, BBIBOJ
JAHHBIX, PELICHHE TUTIOBBIX 3a/1a4).




Hcnonezyemple  00pa3oBaTeIIbHEIC TexHomoruss TPOOJEMHOTO OOYYEHUS U TECTOBBIC
TEXHOJIOTUH TEXHOJIOTMH, PAKTHIECKHUE paOOTHI Ha KOMITBIOTEpE
[Tepedenn PEKOMEHTyeMbIX A.I Ietin, H.A FOnepman. HNudopmarnka u

METOAMYECKUX MATEPUANIOB, JTUTEPATYPHI,
WNHTepHeT-pecypcoB

WHGOPMALMOHHBIE TEXHOIOTUH. 3alauHUK-TIPAKTHKYM. 8§ — 9
KIIaCCHI

Teiin A.J0. Wnadopmatmka. 9 xmacc: yued. mms
obmieoOpasosat. opranmzanuii / A.I'. Teiin, H.A KOnepman
— M.: IlpocBemenue, 2014.

Teiin A.I'. Inpopmatrka. 9 xiacc: pabodas TeTpass:
rmocobue TUTS yHaImxcs 0011e00pazoBaTeNbHBIX
opranmsammii / A.I. Teitn, H.A IOnepman — M.
IIpocsenienne, 2014,

IIpomexyTOUHBII KOHTPOJIb

TecTer: MateMaTndeckas jgoruka, I'padbr

KonTponbHble paboThl: MareMaTudeckass JIOTHKa,
Jlunelinsie AIITOPUTMBI, BetBnenus, [uxnuaeckue
anroputmsl, OTHOMEpHbIE MacCUBBI, JIByMEpHbIE MACCHUBBIL.

MOJEJIMPOBAHHUE KAK OCHOBA
PEHIEHUA 3A1AY C TIOMOIIBIO
KOMIIBIOTEPA

[lonsiTe Monenu 00bEKTa, TIpoIIecca MU
ABJICHUA. HOHS[TI/IC MOILGJII/IpOBaHI/I}I;
CBA3b MO}ICHI/IpOBaHI/ISI C peIHCHI/IeM
«KW3HCHHOM» 3amaun. Bumel Mojeiei.
WNudopmanmonHble W MaTeMaTHYECKUE

MOJIENH. Cy1iecTBeHHBIC u
HEeCyIIeCTBeHHbIE  (akTophl. [Ipomecc
¢dopmanmuzanmu. [loHATHS —XOpouio W

IJIOXO TIOCTaBIEHHOW 3amaun. Mecro
dbopmanuzanuM B TOCTAaHOBKE 33/Ia4H.
[lonsiTre KoMIBIOTEpHON MOeH. BriOop
KOMIIBIOTEPHOM TEXHOJIOTHH JUIs
pelIeHus 3aa4u.

Mogenu, Bunel Mozened. MonenupoBaHue, UEIH
MonenupoBanus. Co3nanue U 00paboTka WHPOPMALMOHHBIX
00beKTOB. Maremarndecknue HHCTPYMEHTHI, JHHAMHYECKHE

(omexTpoHHBIE)  TAaOMWIBI  KAaK  CPEeNCTBA  CO3JAHUS
nH(MOPMAIMOHHBIX Mojenei (MmoxenmupoBanus Ha [IK).
OTarmsl CO31aHUs MH(OPMAITMOHHBIX MOJIEIIEN.

CyllecTBeHHBIE W HecyllecTBeHHbIe (akTopsl. [Iporecc
dhopmanmzaruu. IIoHATHS XOPOIIO M IUIOXO TOCTaBJICHHOM
3agaun. Mecto ¢opmanM3alMid B TIOCTAHOBKE 3ajadM.
[ToHsiTe KOMIBIOTEPHOU MoOjEIU. BbhIOOp KOMITbIOTEPHOMH
TEXHOJIOTUHU ISl PELICHUS 3aJa4U.

ITousarue cuctembl. CHCTEMHBIN MMOAXO0T K
MMOCTPOCHUIO WH(POPMAIIMOHHONW MO/ICIIH.
CraTnueckyue U OUHAMHYECKHE CHUCTEMBL.

ITousitne  cuctembl. Co3gaHue  CTAaTHYECKUX H
TUHAMHYECKUX  WHQOPMAMOHHBIX ~ Mojened. Mojenu,
MIOCTPOSHHBIE C HCIIOIH30BAHUEM TIOHSTHS «IEPHBIN SIITHKY.
BBoJ1 JaHHBIX B 3JICKTPOHHYIO Ta0JIMIy, U3MEHEHHUE JTaHHBIX,

ITonsTue dyepHoro smuka. Mopenu,
mepexox K  rpaguyeckoMy — HpeAcTaBieHHIO. BBox
[IOCTPOCHHBIE c HCIIOJIb30BaHUEM
o MaTeMaTHueckux ¢GOpMyl ¥ BBIUMCIEHHE 10 HHUM,
MOHATHSI «YEPHBIN SILLIUK. .
npejcraBieHue popMysbHOM 3aBUCUMOCTH Ha rpaduke.
[ToHaTHe ageKBaTHOCTH MOJEINA. OJTaIlbl Iloustue aJI€KBAaTHOCTH MOJIECJIH. IIpoBenenue

pemCHuA 3a1a4 C MIOMOLIIbIO KOMIIBIOTEpA:
IOCTPOCHHUE KOMHBIOTepHOI\/'I MOJCIIH,
IIPOBEACHUC KOMIIBIOTEPHOI'O
OKCIICPUMCHTA U aHAJIU3 €ro pe3yJIbTaTOB.
VTouneHnue MOACIN.

OKCIICPUMCHTA U aHAJIU3 €ro pE3yJIbTATOB.

Haxoxnenne oOmactu
MOJIEJIH.

aIeKBaTHOCTH

OreHKka CO3JaHHONH MOIEIM Ha aJeKBaTHOCTH U
HaxO0KIEHHE 001acTH €€ aeKBaTHOCTH.

Ilonstue YIIpaBJICHUA 00BEKTOM HIIH

nponeccoM. Ilotroku wuHpOpManuu B
cucremax ynpasierus. OOmas cxema
CHCTEMBI yIpaBiieHHS. 3angaua

yIpaBiICHUS. Y IPABIISIONINE BO3ICHCTBUS
B 3ajI1a4ax yIMpaBlicHHUSA. YTpaBJICHUE MO
IpUHIUIY "00paTHOU CBS3HU".

Cuctrembl ympasnenus, ACY u CAY. Ilousarue
yhopaBieHHs  O0OBEKTOM  wiau  mporeccoM.  lloToku
uHdopMalud B cucTeMax yhpaBieHnus. OOmias cxema
CHUCTEMBbI yIpaBieHUs. 3ajaya yOpaBlICHUS. YPaBISAIOLINE
BO3JICUCTBUS B 3aJayax YIpaBieHUS. YMpPaBICHHUE IO
npuHIUIY "00paTHOH CBS3HU".

HpOFHO3 COCTOSAHUA CUCTCMBI KaxK

HpOFHO3 COCTOSAHUSA CHUCTCMEBI, KOMIIbIOTCPHBIC




yIpaBIsEMOT0 00BEKTa. | METOABI MPOTHO3UPOBAHUS
Heogno3naunocts  BeIOOpa  crmoco0a
yIpaBJiIeHUS B MOJIETISIX 3aj1a4
ynpaBieHud. lcmonb3oBaHue MOHATHS
YepHOro sSIMKa B MOAEISIX 3a1ad
YIpaBJICHUsL.
[IpakTrueckue 3aHsaTUA TP Co3nanue cTaTUYecKod MOJEIH CpPECTBAMU
rpadUUecKoro peaakTopa.
ITP. Co3ganme AWMHAMHUYECKOW MOJENH CpPEICTBAMU
JIEKTPOHHBIX AUHAMUYECKUX TaOJIHII.
IIP. IlpoBeneHue »SKCIIEpUMEHTAa W aHAJIU3  €ro
pe3yabTaToB. Y TOUHEHNE MOJEIH.
[1P HaxoxxmeHue o061acTy afieKBaTHOCTH MOZEITH.
IIP. MopnenupoBaHue IIPOLECCOB M IIOCTPOCHUE
IIPOTHO30B.
Hcnonezyemple  00pa3oBaTeNbHbIE TexHnomoruss mpoOIeMHOTO OOyYeHHS U TECTOBBIC
TEXHOJIOT'UHN TCXHOJIOT'MH, IPAKTUYCCKHUEC pa60T1)1 Ha KOMITBIOTEPC
[epeuenn PEKOMEHTyEeMBIX leiin A.I. Wadopmatuka. 9 kmacc: yued. s

METOJINYECKUX MaTepUaNIOB, IUTEPATYPHI,
HNHTrepreT-pecypcoB

obmeoOpazoBat. opranmzanuii / A.I'. T'eitn, H.A KOnepman
— M.: Ilpocsemenue, 2014.

Tleiin A.I'. ndopmartuka. 9 xmacc: pabodast TeTpab:
rmocobue TUTS yYaIxcs 0011e00pazoBaTeNbHBIX
opramm3ammi / A.JI. Teitn, H.A Onepman — M.:
[Ipocsenienue, 2014.

Huadbopmammonsoe
korekuuu LHOP

ITpuMepsl TaOIUYHBIX MOJENEH B €AMHON KOJUIEKIIHU

LIOP

MOJEINPOBAHUE B EJIUHOU

[TpomexyTOUHBII KOHTPOJIb

Tecter: MopenupoBanue, Mapopmanus u yrpaBieHue

NHOOPMAIIMOHHBIE
TEXHOJIOI'NHN

TekcToBbIN pemakTop: €ero Ha3HaueHUE U
OCHOBHBIE (DyHKITUH. PaboTa ¢ TEKCTOBBIM
PEOAKTOPOM.

TexcThl. Co3pmanue TEKCTa MOCPEZICTBOM
KBaJIM(HULUPOBAHHOTO KJIaBHATypHOTO MUCbMa c
HCHOJIBb30BaHUEM 0a30BBIX CPEJICTB TEKCTOBBIX PEAAKTOPOB.
Pabora ¢ ¢pparmenTamu Texcra. Ctpanuiia. A03allbl, CCHLIKH,
3aroJIOBKH, orJiaBieHus. Broinenenune mamenenuil. [Iposepka
[IPaBONMCAHMS, CJIOBapH. BKIlIOWeHHWE B TEKCT CIIHCKOB,
TabIuL, U300pakeHuit, nuarpamm, popmyin. Ileyars Tekcra.
[InarupoBanne paboTel Hax TekcToM. [lpumepsr menoBoit
nepenucky, yaeOHol mybaukanuu (nokinaj, pedepar).

Ilonstne rumneprexcra. Co3gaHue  TUIEpPTEKCTa
CpeZICTBaMH TEKCTOBOTO PEJAKTOPa, AJIEKTPOHHBIX TAOIHII.
Bpaysepsl u snementst HTML

l'uneprekct.  bpaysepsl.  DneMEHTHI
HTML.

[loHsiTHE BNEKTPOHHON TAOMUIIBI;, THIIBI
SYEeK 3JIEKTPOHHOM TaOIHITBL;
3allOTHCHUE  JJIEKTPOHHOW  TaOJHIIBI
JaHHBIMH W (OpMYJIaMH; OCHOBHBIE

OTIepaluy, JOMyCKaeMBbIE 3JIEKTPOHHBIMH
tabnunamu. [locTpoeHne nuarpamm.

Tabnuna kak cpeicTBO MOAEIMPOBaHMs. BBo gaHHBIX
B JJIGKTPOHHYIO TaOnHIly, U3MeHeHue u (opmaTupoBaHue
JIAHHBIX, TEPEeX0J] K rpapuuecKoMy IMpeJCTaBIeHUI0. BBox
MaTeMaTHYecKuX (GOpMyl ¥  BBIUMCIEHHE 10 HHUM,
npencrasieHue GopMyIbHOI 3aBUCUMOCTH Ha rpaduke.

MeTonapl pelreHuss 3a7a4 ¢ IOMOIIBIO
3JIEKTPOHHBIX TaOJIMII.

MeTO}I IIOJIOBUHHOTO JOCJICEHUA W MHCIIOJIB30BAHUC
BcTpoeHHOro Mertona «[lowick perieHus» B 3ICKTPOHHBIX
TabauIax

ba3sl  gaHHBIX.
nobasiieHne

XpaneHue
ITouck,

aHHBIX.
3aMeHa u

Tabmuunable 0a3bl JaHHBIX. ITOMCK, 3aMeHa, CI0KHAs
COPTHUPOBKA JAHHBIX. 3ampoChl MO OJHOMY M HECKOJBKUM
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uHpopManuu. 3ampockl MO OJHOMY H
HECKOJbKUM  INPHU3HAKaM. Pemenne
WHPOPMALTUOHHO-TIOMCKOBBIX 3ajad.
[ToaroroBka o0T4€TOB, cO3AaHue HopM.

npusHakaMm. Perienue WHOOPMAIMOHHO-TTOUCKOBBIX 3a/1ad.
[MoaroroBka oT4eTOB, Co37anue Gopm.

IIpakTrueckue 3aHATUSA

IIP TekcrtoBblil penakTop. BriroueHue B JOKYMEHT U
(opMaTupoBanue TaOMUIBI, MHOTOYPOBHEBOTO  CIIHICKA,
pucyHka, oObekTa SmartArt, HCIIOJIb30BaHUE INAOJOHOB W
CTHUJIEH.

[TP Coznanuie rTUIIEPTEKCTOBOTO IOKYMEHTA.

ITP. Co3manme BeO-CTpaHUIIBL.

IIP. IloctpoeHue jguarpaMm U
JIEKTPOHHBIX TaOIUIAX

I[IP Pemenue ypaBHEHUS METOAOM IOJIOBHHHOIO
nenenus u  uepe3 «llowck pemieHUs» B 3IEKTPOHHBIX
TabIHIax.

IIP Ilouck, 3aMeHa, CIOKHasi COPTUPOBKA JaHHBIX B
TaOIMYHBIX 0a3ax JaHHBIX

1P 3anpocsl Mo 0JHOMY U HECKOJIBKUM MPHU3HAKAM.

[P Okcmopt u nmmopt maHHBIX B MS Access u MS
Excel. IToarotoska ot4yeros, co3nanue Gopm B MS Access.

rpaduKoB B

Hcnonp3yemble  00pa3oBaTesIbHbBIC TexHomorusi mpoOIeMHOTO OOyYeHHS W TECTOBBIC
TEXHOJIOT'UHN TCXHOJIOI'MH, IPAKTUYCCKUEC pa6OTbI Ha KOMITBIOTEPC
ITepeuenn PEKOMEHYEeMbIX Teiin A.0. Wuadopmatmka. 9 wmacc: yued. mns

METOJINYECKNX MaTepUaJIOB, JINTEPATYPHI,
HNHTtepreT-pecypcos

obmeoOpazoBat. opranmzanuii / A.I'. T'eitn, H.A KOnepman
— M.: Ilpocsemenue, 2014.

Teiin A.I'. Uadopmartuka. 9 kmacc: paboyast TeTpasb:
rmocooue TUTS yYaImxcs 0011e00pazoBaTeNbHBIX
opranmzatmii / A.I'. Teitn, H.A IOnepman — M.
[Ipocsenienne, 2014.




5. NPOMEXKYTOYHASA U UTOTOBASA ATTECTALIUA

(DopMa arrecranum:

3MMHSISI CECCHSl —yCTHBIN 3K3aMeH ( + KOMITBIOTEPHBINA MTPAKTHKYM).
JIETHsIs1 ceccusl — 9k3ameH B popme OI'D

IIpumepHBIi CIMCOK BONPOCOB K IK3aMeHYy

1. CucTteMbl CUHCIIEHUS

1.1.

1.2.

1.3.

1.4.

[Tonsitue cucremsl cuucnenus. OcHoBaHME cucTeMbl cunciienus. [IpeacraBnenue yucen
B CUCTEME CUUCIIEHUS C 3aJJaHHBIM OCHOBAHHEM.

AJTOPUTM TIepEeBOIA LIEIIBIX YUCEN U3 p-UYHON CUCTEMBI B IECATHUUHYIO cucTemy. Cxema
l'opnepa.

AJITOpUTM IEPEBOA LIEIIBIX YUCEN U3 AECATUYHOU CUCTEMBI B CUCTEMY C IPYyTUM
OCHOBAaHHEM.

JIBonuHas cuctema cuucienus. [lepeBos uncen U3 IBOUYHON CUCTEMBI B
BOCBMEPUYHYIO U IIECTHAIATEPUIHYIO CHCTEMBI U 00paTHO.

2. OCHOBBI MATEMAaTHYECKOM JIOTUKH

2.1.
2.2.
2.3.

2.4.
2.5.

[TonsiTue BbicKa3piBaHusA. Onepaiusi KOHbIOHKIMU U €€ CBOICTBA.

ITongaTue BLICKa3bIBAHUS. Onepaum{ JU3BIOHKIINU U €€ CBOMCTBA.

[TonsiTue BbicKa3piBaHusA. Oniepalust OTpULIAHUS, 3aKOH ABOMHOTO OTPULIAHUS U 3aKOHbI
e Moprana.

3aKoHbBI TUCTPUOYTUBHOCTH JJIsl OTIepaIiii KOHBIOHKIINH U JU3BIOHKIINU.

[TonsiTue Boicka3zbiBaHus. Onepanus UMIUIMKALUY, €€ NIPEACTaBIEeHUE Yepe3 Oonepauu
OTPULIAHUS U TU3BIOHKIINH.

3. I'padsr

3.1
3.2.
3.3.

[Tonstue rpada. Jlemma 0 pykomnoxaTusix.
[Tonsitue rpaga. Teopema o cymme crerneHel BepiuH rpada.
[Tonsitue rpada. Teopema o cyliecTBOBaHNUN BEPILNUH OJIMHAKOBOM CTENEHHU.



