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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEFHOI'O IIPEJIMETA
C0O0.01.05 TH®OPMATHUKA

1.1 Ob6s1acTh NpUMEHEHUS POTPAMMBI

Pabouast mporpamma ydeOHOro npeameta «MHbopmMaTHKa» SBISICTCS YacThIO
IporpaMMbl MOJTOTOBKH CIIEIIUAIMCTOB CpeAaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC
cpeaHero oo1ero oopa3oBaHus

1.2 Mecto mnpeaMera B CTPYKType MpPOrpaMMmbl MOAT0OTOBKH
CIEeHATHUCTOB CPeJHEro 3BeHa

YueOusii npeamer «H(popMaTrKa» OTHOCUTCS K TUCHUIUIMHAM 00111e00pa3o-
BaTEJIbHOW MOJITOTOBKH U U3y4yaeTcs Ha 6a30BOM YpPOBHE.

1.3 leau u 3agaun y4eOHOT0 mpeaMeTa

Lean yueOHOrO mpeamera:

c(OpPMHUPOBAHHOCTH MPEJACTABICHUN O COLMAIBHBIX, KyJIbTYPHBIX U HCTOpUYE-
CKUX (paKTOpax CTaHOBJICHUSI MaTEMAaTUKH U NH()OPMATUKH;

c(OPMUPOBAHHOCTh YMEHHUI MNPHUMEHATH IOJIyYE€HHBIE 3HAHMS NPU PELICHUU
pa3IMYHBIX 33134,

c(hopMHUPOBAHHOCTH NpeacTaBiaeHuil o poau nunpopmaruku 1 UKT B coBpemen-
HOM 00I1IeCTBE, TOHUMAaHUE OCHOB MPABOBBIX ACIIEKTOB MCIOJb30BAHUS KOMIBIOTEP-
HBIX [porpamm u padotsl B UHTEpHETE;

c(hOpMHUPOBAHHOCTD MPEACTABICHUI O BIUSHUN HHPOPMALMOHHBIX TEXHOJIOTHIA
Ha JKU3Hb Y€JIOBEKa B OOIIECTBE; IOHUMAHUE COLUAIBHOTO, SKOHOMUYECKOTO, MOJIH-
TUYECKOT0, KYJIbTYPHOIO, IOPHUIAYECKOTO, MPUPOJHOr0, 3PrOHOMUYECKOTO, MEIU-
[IUHCKOTO U (PU3MOJOTHYECKOT0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI;

HOPUHATHE YTUYECKUX aCIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTUN; OCO3HAHUE OT-
BETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3JJaHUE U HCIOJIb30BaHWE MH(POPMAIIMOH-
HBIX CHCTEM, paclpoCcTpaHeHne HH(pOpMaluu.

IIpenmeTHbIe pe3yJbTATHI OCBOCHUSI OCHOBHOH 00pa3oBaTe/IbHOM IPO-
rpaMMbl J10JIKHbI OTPAKATh:

1) BiajeHue NnpeAcTaBICHUSAMHU O POJIu MHGOPMAIMU U CBA3aHHBIX C HEW Mpo-
LIECCOB B MPUPO/JIE, TEXHUKE U OOIIeCTBE; MOHIATUAMU "uHpopmanus”, "uHdopmaru-
OHHBIN Tporiecc”, "cuctema", "KOMIIOHEHTHI cucTeMbl", "cuctemMHbI dddext", "uH-
dbopmaronHas cuctema', "cucteMa ymnpaBieHus'"; BJIaJICHUE METOJaMHU MOMCKa WH-
dopmanyu B cetu MHTEpHET; yMEHHE KPUTUUYECKU OIIEHMBATh MH(OPMALUIO, MOTY-
YEeHHYI0 U3 ceTu VHTepHeT; yMeHHe XapaKTepru30BaTh OOJbIINE JaHHbIE, TPUBOINUTD
IIPUMEPBI ICTOYHUKOB MX MOJIYYEHUS U HAIPABJICHUS UCIIOJIb30BAHMS;

2) MOHMMaHUE OCHOBHBIX NPHUHIUIIOB yCTPOWCTBA M (YHKIIMOHUPOBAHUS CO-
BPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIUN PAa3BUTUSA KOM-
MBIOTEPHBIX TEXHOJOIWiA; BIaJCHUE HaBbIKAMHU pa0OTHI C ONEPALIMOHHBIMU CHCTEMa-
MU M OCHOBHBIMHM BHJIaMH IPOrPaMMHOIO OOECIEeYeHUs JUIsl PEIICHUs YYEOHBIX 3a-
71a4 10 BHIOPAHHOM criennain3aiy;



3) HaM4Yue NPEeACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe; 00 oOmuX MpUHIUIAX pa3paboTKu U (PYHKIIMOHMPOBAHUS WHTEPHET-
TIPUIOKECHUM;

4) nmoHMMaHue yrpo3 MH(OpPMAIMOHHONW 0€30MaCHOCTH, MCIOJIb30BAHUE METO-
JIOB M CPEJCTB MPOTUBOJEHUCTBUS 3TUM YIrpo3aMm, COONIOJCHHE Mep 0e30MacHOCTH,
IPEeI0TBPAIIAONIMX HE3aKOHHOE PacIpOCTpaHEHUE NEPCOHATBHBIX JaHHBIX; COOIIO-
JIeHuE TpeOOBAHUM TEXHUKU 0€30MaCHOCTH U TUTHEHBI NPU paboTe ¢ KOMIbIOTEpaMu
U JPYTMMH KOMIIOHEHTaMH ITU(PPOBOTO OKPYXKEHHs; MOHMMAHHE MPABOBBIX OCHOB
HCIIOJIb30BaHUsI KOMITBIOTEPHBIX MPOrpaMMm, 0a3 JaHHBIX U paboThl B ceTH HTEpHET;

5) NOHMMAaHHE OCHOBHBIX MPUHUMUIOB JUCKPETU3ALMH DPA3IUYHBIX BHUIOB HH-
dopmarum; yMeHue onpeaenaTh HHHOPMAUOHHBIA 00BEM TEKCTOBBIX, IPapUUECKUX
Y 3BYKOBBIX JaHHBIX MPH 33JaHHBIX apaMeTpax AUCKPETU3ALNY;

6) yMEHHE CTPOUTh HEPABHOMEPHBIE KOJIbI, JOMYCKAIOIINE OJHO3HAYHOE JEKO-
IUpOBaHUE cOOOIIeHUN (pedUKCHbBIE KOJIbI); UCIOIb30BaTh MPOCTEUIINE KObI, KO-
TOpBIE MTO3BOJISIIOT OOHAPYKUBATH U UCIPABIIATH OLIMOKH MpU Mepeaayde JaHHbIX;

7) BIageHUE TEOPETUUYECKUM aIlapaToM, MO3BOJSIOLUIMM OCYLIECTBIATH MpPE.-
CTaBJICHUE 33JJaHHOT'O HaTYpaJIbHOTO YMCIIAa B PA3JIMYHBIX CUCTEMaX CUHUCIICHUS; BbI-
HOJIHATH MPE0OpPa30BaHUS JIOTHUECKUX BBIPAYKEHUH, UCTIOJIb3Ys 3aKOHBI aareOphl J0-
TUKH; ONpPEAENATh KpaTyallluid MyTh BO B3BELIEHHOM rpade M KOJIUYECTBO IMyTen
MEX]ly BEpLIMHAMHU OPUEHTUPOBAHHOTO allMKIMYECKOTo rpada;

8) yMeHHE 4YuTaTh U MOHUMATh MPOrPAMMBI, PEATM3YIOIINE HECIOKHBIE aro-
PUTMBI 00paOOTKM YMCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHUCJIE MACCHBOB M CHM-
BOJIbHBIX CTPOK) Ha BBHIOPAHHOM [JIsl MU3YYEHHUS! YHUBEPCAIBHOM SI3bIKE MPOTPAMMHU-
poBanus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#); ananu3upoBath ajiro-
PUTMBI C HCIIOJb30BAaHUEM TaOJHUIl TPACCUPOBKHU; ONPEAENSITh 0€3 HMCIOJIb30BAHMS
KOMITbIOTEPA PE3YJIbTATHl BBIMOJHEHUSI HECIOXKHBIX MPOrpaMM, BKIHOYAIOUIUX LHK-
JIbI, BETBJICHUS U TOJIIPOTPAMMBI, MPU 3aJJaHHBIX UCXOJIHBIX JaHHBIX; MOIUDHUIPO-
BaTh T'OTOBBIE MPOTPaMMBbl JUIsl PEIICHHs HOBBIX 3ajay, MCIOJb30BaTh UX B CBOMX
nporpaMmax B Ka4eCcTBE MOJIporpamm (Mponeayp, GyHKIuin);

9) yMeHune peanu3oBaTh 3Tanbl PEIIECHUS 33a4 Ha KOMIIBIOTEPE; YMEHUE Peau-
30BbIBaTh Ha BHIOPAHHOM JIJISl U3YUYEHHS A3BIKE MPOTPAMMUPOBAHUS BHICOKOTO YpPOB-
Ha ([Tackanb, Python, Java, C++, C#) TunoBbie aJiropuT™Mbl 0OpaOOTKH YHCEII, YHC-
JIOBBIX MOCIIEAOBATEIBHOCTEN M MACCHBOB: NPEJCTaBICHHE 4YuCia B BUAe Habopa
IPOCTBIX COMHOXUTENEH; HAaXOXXIECHUE MAKCUMAaJIbHOW (MUHUMAIbHOW) UGB
HATYpaJbHOTO YMCIa, 3aMMCAHHOTO B CUCTEME CUMCIIEHUSI C OCHOBAaHUEM, HE TIPEBBI-
maronM 10; BeluMCIeHHE OOOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WIIU
YHUCJIOBOM IMOCJIEI0BATEILHOCTH (CyMMBI, IPOU3BEACHUS CPEIHETO apUPMETHUECKO-
ro, MUHUMaJIbHOTO U MAaKCUMAJBLHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, yIOBIIE-
TBOPSIOIIMX 33JaHHOMY YCIIOBUIO); COPTUPOBKY 3JIEMEHTOB MacCHUBA;

10) ymeHue co3maBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M JI€MOH-
CTPALIMOHHBIE MaTepHalibl C HKCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX IPO-
IPaMMHBIX CPEACTB M OOJAYHBIX CEPBHUCOB; YMEHHUE HCIOJB30BaTh TaOIMUYHBIE (pe-
JSIUOHHBIE) 0a3bl JaHHBIX, B YACTHOCTH, COCTaBIISATH 3alpOChl B 0a3ax NaHHBIX (B
TOM YHCJIE€ BBIUUCIISIEMbBIE 3aMIPOCHI), BBIMIOJIHITH COPTUPOBKY U MOMCK 3amuceil B 0aze
JaHHBIX; HAMOJHITH pa3paboTaHHYI0 0a3zy JAaHHBIX; YMEHHUE HCIOJIb30BaTh 3JICK-
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TPOHHBIE TAOIMIIBI I aHAJINW3a, MPEACTABICHUS W O00paOOTKM MAaHHBIX (BKIIIOYAS
BBIYKCIICHUE CYMMBbI, CPEIHEro apupMeTHdeckoro, HauOOJIbIIEr0 M HAWMEHBIIETO
3HAYCHUH, peIICHUE YpaBHEHUH );

11) ymeH#e UCIOIB30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJICIIN JUIsl aHAIIH3a
00BEKTOB M MPOLIECCOB: POPMYIHPOBATH 11€JIb MOJEIUPOBAHUS, BBIMOIHATH aHATU3
pE3yJbTaTOB, MOJTYYEHHBIX B XOJ€ MOJCIMPOBAHMNS; OLICHUBATH aJICKBATHOCTh MOJIE-
T MOJCIIUPYEMOMY OOBEKTY WIIM MPOIIECCY; MPECTABIATh PE3yIbTaThl MOJEIUPO-
BaHU B HArJISTHOM BUJIE;

12) ymeHHe OpraHuM30BHIBATh JUYHOE WH(OPMAIIMOHHOE MPOCTPAHCTBO C HC-
MOJIb30BAaHUEM PA3IMUHBIX CPEICTB ITU(POBBIX TEXHOJIOTHI; TOHUMAHUE BO3MOKHO-
cTell U(POBBIX CEPBHCOB TOCYMAPCTBEHHBIX YCIYT, MUQPPOBBIX 00pa30BaTEIbHBIX
CEpPBHUCOB; MOHUMAHUE BO3MOKHOCTEN U OTPAHUYEHUN TEXHOJIOTUA UCKYCCTBEHHOTO
MHTEIJIEKTa B Pa3JIMYHBIX O0JIACTIX; HaMUWE MPEACTaBICHUNA 00 HCIOIb30BAHUU
UH(GOPMAITMOHHBIX TEXHOJIOTHH B Pa3IMUHbBIX MPOGECCHOHANBHBIX cdepax.

JINYHOCTHBIE Pe3yJbTATHI OCBOCHHUSI OCHOBHOHM 00pa30BaTe/IbHOM INPO-
rPaMMbI J10JIKHBI OTPAKATH:

1) uHTEpeC K pa3IndyHbIM chepam MpodhecCHOHANTBHOM AeSITEIbHOCTH, YMCHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiiel Mpoeccuu M peann30BbIBaTh COOCTBEH-
HBIC )KU3HEHHBIC IJIaHBI,

2) TOTOBHOCTh M CIIOCOOHOCThH K 00Pa30BaHMIO U CaMOOOPAa30BAHMIO Ha MPOTSI-
’KCHHUH BCEH KU3HU,

3) LIEHHOCTH HAYYHOTO MTO3HAHUS:

a. cpopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEH-

HOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha

JIAAJIoTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TMOJIUKYIIb-

TYpPHOM MUPE;

b. oco3HaHME HIEHHOCTH HAYYHOU JIEATEILHOCTH, TOTOBHOCTH OCYIIIECTB-

JSTh TMPOEKTHYIO W UCCIENOBATEIBCKYIO JEATEIbHOCTh WHIAMBUIYATbHO U B

rpynne.

MeTanpeaMeTHble pe3yJbTAThI OCBOCHHUSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpaMMbl J0JZKHBI OTPAXKATh:

1) OsnajzcHHE YHHUBEPCATbHBIMU YU4COHBIMHU TIO3HABATECIbHBIMH JCHCTBUSMMU:

a) 6a30BbIE JJOTUYECKHUE ACHCTBUS:

OTPENIEIATh 1IEJIU JIeATCIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX JOCTH-
YKEHUSI; BBISBIISTh 3aKOHOMEPHOCTU M MIPOTUBOPEUHS B PAaCCMaTPHUBACMBbIX SIBJICHUSIX;
BHOCUTH KOPPEKTHUBBI B ICATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM,
OIICHUBATh PUCKHU MOCJEACTBUM ESITEIHHOCTH;

0) 6a30BbIE MCCIIEIOBATEIHCKUE JCHCTBUS:

BJIAJICTh HAaBBIKAMU Y4EOHO-HMCCIEAOBATEILCKOM U MPOEKTHON NESITEIbHOCTH,
HaBBIKAMH pa3peiieHus MpoOeM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHUIO PA3JIMYHbIX METO/OB
MO3HAHUS;, OBJIAJCHUE BUAAMHU JESITEIBHOCTU IO MOJYYEHUIO HOBOI'O 3HAHUS, €r0
WHTEPIpETaINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX CUTYaIlH-
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AX, B TOM YHCJIe TIPU CO3JaHUM YUEOHBIX U COIMAIBLHBIX MPOEKTOB; (HOPMUPOBAHHE
HAy4YHOT'O THUIIA MBIIUICHUS, BIaJCHIUE HAYYHOU TEPMHUHOJIOTUEH, KIIOUYEBBIMU MOHS-
TUSMU U METOJIaMU; CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIEC 3aJja4M B 0Opa3oBa-
TEIbHOM JIEATETbHOCTH M  JKU3HEHHBIX CHUTYallUsX; BBISBISATh MPUUYUHHO-
CJIEICTBEHHBIC CBSA3U M aKTyaJU3UPOBAThH 3aJlauy, BBIABUTATH TUIIOTE3Y €€ PEIICHMUS,
HAXOJUTh apryMEHTHI VISl I0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a7aBaTh MapameT-
PBI U KPUTEPUH PEIICHMSI; aHAJIM3UPOBATH TOJIYYEHHbIC B XOJ€ PEIICHUS 3a7aul pe-
3yJNbTaThl, KPUTUYECKU OILICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHSIX; J1aBaTh OIICHKY HOBBIM CHUTYaI[UsiM, OLIEHWBATh MPHOOPETEHHBIN
OTIBIT; pa3palaThIBaTh MJIAH PEIICHHUS MPOOJIEMBbI C YIETOM aHAIM3a UMEIOIINXCA Ma-
TEepPHANIBHBIX M HEMAaTepUAIbHBIX PECYPCOB; OCYIIECTBIATH LI€JICHANPABICHHBIN IO-
HCK TIEpEHOCa CPENICTB M CIIOCOOOB JEHCTBHS B MPO(ECCHOHATBHYIO CPEly; YMETh
MEPEHOCUTH 3HAHUS B MTO3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIIbHO-
CTH; YMETh MUHTETPUPOBATh 3HAHMs U3 Pa3HbIX MPEIMETHBIX 00JacTel; BbIABUIATh
HOBBIE UJEH, IPEAJIaraTh OPUTHHAIBHbIE TIOJXObl U PEIICHUS; CTABUTh MIPOOJIEMBI U
3aJ1a4yM, JOIMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHNUS;

B) paboTa ¢ HH(pOpPMAIIUECA:

BJIa/IE€Th HaBBIKAMM MOJIy4Y€HUs MHPOPMALMU U3 UCTOYHUKOB PA3HbBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh IMOUCK, aHAIN3, CUCTEMATU3AINI0 U UHTEPIPETALUIO
UHpOpMaIlMU pa3IMYHBIX BUJIOB U (POPM NpPENCTABIEHHUS; CO3/1aBaTh TEKCTHI B pa3-
JUYHBIX (popmaTax ¢ ydeToM HazHa4deHHs MHPOPMAIMH U LEJICBOW ayJAUTOPHUHU, BbI-
Oupast oNTUMaNbHYI0 (OPMY TIPEICTABICHUS W BU3YyaIN3allNN; OLIEHUBAThH JOCTOBEP-
HOCTh, JIETHTUMHOCTh WH(OpPMAIlMH, €€ COOTBETCTBHE TPABOBHIM W MOPAIBHO-
ATUYECKUM HOpMaM; UCIIOJIB30BaTh CPEAICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOH-
HBIX TEXHOJIOTWH B PEIICHWH KOTHUTHMBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIMOH-
HBIX 3a/1a4 C COOIOCHNEM TPEOOBaHNN SPTOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTH-
€Hbl, pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(OPMAaLMOHHON
0e30macHOCTH; BIIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3aIUTHI HH(POpManuu, HHHOP-
MAaIMOHHOM 0€30MacHOCTH JIMYHOCTH.

2) OBgnajzicHUE YHUBEPCATBHBIMU PETYISTHBHBIMU ICHCTBUSMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIFHO OCYILIECTBJISTh MO3HABATENbHYIO JAESTENbHOCTb, BBISBISATH
MpOOJIEMBI, CTABUThH U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEILHOM Je-
ATEIHPHOCTH W XKU3HEHHBIX CUTYAIUAX; CAMOCTOSTENIFHO COCTABIAThH TUIAH PEIICHUS
poOJIeMbl C YU4€TOM HMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH W TMPE-
MOYTEHH; /1aBaTh OIICHKY HOBBIM CHUTYaIlUsSIM; CIIOCOOCTBOBATh (POPMHUPOBAHUIO U
MPOSIBIICHHUIO IIUPOKON PYAUIIAN B PA3HBIX 00IACTAX 3HAHUH, TOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

BJIa/IE€Th HaBbIKaMU TIO3HABATENIbHOM pe(hIeKCUU KaKk OCO3HAHMSI COBEPILIaEMbIX
JNEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHUM; MCIOJIB30-
BaTh IpHUEMbI pedIECKCUU ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS.



2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOH padoThI

Bup yueOHOI padoThI O0bem yacoB

O0BeM 00pa3oBaTeIbHONM MPOrPaAMMBbI 80

Y4yeOHass HAarpy3ka o0y4amonierocsi BO B3anMO-
AefCTBHMH C IpenoaasaresemM (Bcero),
B TOM YUCJIE:

- JIEKLIUHU 26

- IPAKTUYECKUE 3AHATUS 54

Hrorosas arrecramus B popme nuddepeHInpoBaHHOTO 3aueTa




2.2 TemaTuyeckuii IUIaH U cojepxanue yueOHoro npeamera « Mupopmaruxa»

HaunmeHnoBaHue pa3xejioB U TEM

Couepmanne yqeﬁnoro MaTepuaJia, IPaAKTUIECCKUE 3aHATUH

O0nLeMm
4acoB

1

2

Pasznea 1. llndpoBasi rpaMOTHOCTD

Tema 1.1. Komnbrorep: annapatHoe u
nporpaMMmHoe obecrnieueHue, aitnonas
cucrema

Copep:kaHue y4eOHOIr0 MaTepuaa

BBenenne. TexHuka O€30MaCHOCTM W TUTHMEHA TNPU PadOTE C KOMIIBIOTEpaMH U JAPYTHMHU
KOMITIOHEHTaMU Iu(poBOro okpyxenus. [Ipunuunsr paboTel kommbioTepa. [lepconanbHbI
KOMIIbIOTEp. BpIOOp KOHHUTypamuu KOMIIBIOTEpa B  3aBUCHMOCTH OT  HaIpaBJICHUS
npodeccnoHabHOM  NeATeNbHOCTH. TEeHIEeHIUU pa3BUTHUS KOMIBIOTEPHBIX TEXHOJOTHIA.
[lapannensHple  BbluMciaeHus.  MHoromponeccopHble  cucreMbl.  CynepKOMIIBIOTEPHI.
MukpokoHTpoiuiepsl. POOOTH3MPOBaHHbIE TPOU3BOJICTBA.

[IporpamMmMHOe obOecrieueHHue KOMIbIOTEPOB. Buubl mnporpaMMHOro oOecnedyeHus U HX
Ha3zHauyeHue. OcoOEHHOCTH MTPOrpaMMHOT0 o0ecriedeHnsl MOOMIIbHBIX yCTpoicTB. OneparoHHast
cucrema. IloHsTHE O CHCTEMHOM AIMUHUCTPHUPOBAHUU. HHCTB.JIJI?[III/IFI U ACUHCTAJIIIIUA
IIporpaMMHOro odecrneuyeHus. [IpukinagHbple KOMIbIOTEPHBIE TPOrPaMMBbI JUIs PEIIEHUS TUIIOBBIX
3aja4 1o BbIOpaHHOM cneunanu3anuu. CucreMbl aBTOMAaTHU3WPOBAHHOTO IPOEKTHPOBAHMSL.
JIuueH3upoBaHue NporpaMMHOro obecnedeHuss U LUPPOBBIX pecypcoB. IIponpuerapHoe u
cBOOOJHOE MporpamMmHoe obOecnedeHue. Kommepueckoe M HEKOMMEPYECKOE HCIOJIb30BAHUE
IIpOrpaMMHOro obecneueHust U IHUQPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMas
3aKoHOmarenbCcTBOM  Poccmiickoit ~ @expepanmu, 3a  HENPaBOMEPHOE  HCIIOJIb30BAHHE
IIPOrpaMMHOTr0 obecreueHusi U HUPPOBBIX PECYPCOB.

IIpakTnueckoe 3ansatue Nel QaitnoBas cucrema. [louck B (aiinoBoit cucreme. Opranuzanus
XpaHeHUs U 00pabOTKU JaHHBIX C MCIIOJIb30BAaHHMEM MHTEPHET-CEPBUCOB, 00JaUHBIX TEXHOJIOTHI
1 MOOUJIbHBIX YCTPOMCTB.

Tema 1.2. CereBble nH(OpMAIIMOHHBIE
TEXHOJIOTUHU

[IpyHIMOBI TOCTPOEHMS M amnmapaTHbIE KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTeil. (CeTeBble
nporokoisbl. Cetb MHTEpHET. Anpecanust B cetu MuTepner. Cuctema nomMeHHbIX UMEH. Beo-
caiit. BeG-ctpanuna. B3zaumoneiictBue Opaysepa ¢ BeG-cepBepoM. J[mHamMHuecKhe CTpPaHMIIBI.
Pa3pabotka mHTepHeT-TpUiIOXKeHuil (cailToB) mpodeccruoHanbHOW HampaBieHHOcTH. CeTeBoe
XPaHEHUE NAHHBIX.

IIpakTuyeckoe 3ansaTue Ne 2 Bunasl nestensHoctd B cetd MHTepHEeT. CepBuchl MHTEpHETA.
I'eonndopmannonnsie cucteMbl. ['€0N0KallMOHHBIE CEPBUCHI PEAILHOTO BPEMEHHU (Hampumep,
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JIOKaI¥si MOOWJIBHBIX TeNeOHOB, ONpee/ICHHE 3arpyKeHHOCTH aBTOMAarucTpajieil), HHTepHeT-
TOProBJid, 6pOHI/IpOBaHI/Ie 6I/IJ'ICTOB, T'OCTHUHHII. COI_[I/IaJIBHbIe CCTU — OpraHu3anys KOJIJICKTHBHOI'O
B3auMoOAEHCTBHA M oOmeHa JaHHbIMH. CeTeBOW OSTHKET: TpaBWja IIOBEICHHS B
kubeprpocTtpancTse. [IpobieMa moATUHHOCTH TOTYYSHHOHN HH(OpMAIIHH.

IIpakTHyeckoe 3ansaTue Ne 3 PaboTa ¢ mpuKIagHbIM IPOTPAMMHBIM 00eCTIeueHueM

IpakTuyeckoe 3ausaTue Ne 4 [IporpaMmmuoe obecrieuenue komnbioTepa. Onepanuu ¢ daitnamu
U IanKkamu

Tema 1.3. OCHOBBI COITUATBHON UH(OP-

MaTHUKHU

I'ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCHI U yCiIyrd. OTKpbITbie 00pa3oBaTENbHbBIE PECYPCHI.
TexHOreHHble M HSKOHOMUYECKHE YIrpo3bl, cBsi3aHHble ¢ ucnoib3oBaHueM WKT. OOmue
npobsemsl 3amMThl MHGOpManuu M HMHGOpMaAnMOHHON Oe3omacHocTH. CpencTBa 3aIlUThI
uHbOpMAIMM B KOMITBIOTEPAX,  KOMIIBIOTEPHBIX  CETIX M  aBTOMAaTHU3MPOBAHHBIX
nHpOpMallMOHHBIX cucTeMax. IIpaBoBoe oOecneueHne HHGOPMALIMOHHONW O€30MacHOCTH.
[IpenoTBpailieHne  HECAaHKUMOHMPOBAHHOIO  JIOCTyNa K  JIMYHOM  KOH(UACHIMAIbHOU
uHpOpMalMY, XpaHAIIEHCS Ha MEepPCOHAJBLHOM KOMIIBIOTEpE, MOOMIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHOe obecriedeHHe M CrocoObl OOpbObl C HUM. AHTHUBUPYCHbBIE
nporpamMMbl. Opranuzaius JMYHOTo apxuBa HHGpopmMauu. PesepBHoe konupoBanue. [laponbHas
3alIUTa apXHBa.

WHpopmallMoOHHbIE TEXHOJIOTUHM M TpodeccHoHanbHas JAedaTenbHOCTh. HMHpopmanuoHHble
pecypebl. Lludposas skonHomuka. MHpopmanmonHas KyasTypa.

IIpakTnuyeckoe 3ansaTHe Ne 5 Opranusanus JUYHOTo apxuBa uHpopmauuu. MHpopmMannoHHble
TEXHOJIOTHH U ITpodecCuoHabHas AESITEIbHOCTD

Pasznen 2. Teopernyeckue 0CHOBbI HHGOPMATHKH

Tema 2.

1. Mudopmarnus u unpopmanu-

OHHBIC ITPOLICCCHI.

Conep:xanue yueOHOro MaTepuaJia

Nudopmanmonnsie mporecchl. [lepenaya muadopmaruu. VcTouHuk, TpUEMHUK, KaHAJT CBS3H,
cUrHaJl, KoaupoBaHue. VckaxeHnune nHpopmanuu npu nepenade. CKoOpocTs nepesadd JaHHBIX 10
KaHaTy CBs3U. XpaHeHwe wuHpopMmamuu, 00béM mamsaTu. OOpaborka wuHbopmaruu. Bumsr
00paboTkK MH(pOpPMAIMK: TOJIyYeHHE HOBOTO COJIEp)KaHUs, U3MEHEeHHEe (HOPMBI MpeICTaBICHUS]
unpopmanuu. Ilouck undopmauuu. Ponb uHbopManmuu U HHOOPMALMOHHBIX MPOLECCOB B
BbIOpaHHOM crienmanu3anun. Cucremsl. KoMIOHEHTHI cucTeMbl U UX B3auMoaencTere. CrucTeMbl
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yIlpaBieHus. YIpaBieHue Kak HHPOpMaIMOHHBIH mpouecc. OOpaTHas CBA3b.

IIpakTuyeckoe 3ansaTue Ne 6 Cucrembl cuncieHus. Pa3BépHyTas 3amuch MENbIX U JIPOOHBIX
yucel B TMO3UIMOHHBIX cHCTeMax cyucieHus. CBOWCTBa TMO3UIMOHHON 3allMCH  YHCIA:
KOJM4YeCTBO IUGpP B 3allUCH, MPU3HAK JACTUMOCTH YHUCJIa Ha OCHOBAHHME CHUCTEMBl CUMCIICHUS.
AJNTOPUTM TEpEeBO/IA LIENOT0 YKciia u3 P-MUHON CUCTEMBI CUMCIICHUSI B JECATUYHYIO. AJITOPUTM
nepeBoja KoHeuyHOM P-uyHOW ApoOu B AecsITUUHYIO. AJTOPUTM MEpPeBOJa LIEJIOr0 Yucia U3
JECATUYHON CUCTeMBbI cuuciieHusl B P-uunyto. JIBonyHasi, BOCbMEpHUYHAs U MIECTHAAIATCpUYHAS
CUCTEMBI CUHCIICHHS, TIEPEBOJI YMCENl MEXAY 3TUMH cucTeMamMu. ApudmMeTnyeckue onepaiuu B
TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUSI.

IIpakTuyeckoe 3ansaTue Ne 7 Mudopmanus, 1aHHbIC U 3HAHKUSA. Y HUBEPCAIBHOCTD JTUCKPETHOTO
npeacrasicHus HHGopManuu. [[BonuHOE KOJAUpOBaHKHE. PaBHOMEpHBIC 1 HEPAaBHOMEPHBIE KOJIBI.
Ycnoue ®ano. [Toaxoasl K ©3MEepEeHNI0 HHPOPMAIIHH.

IIpakTuyeckoe 3ansaTue Ne 8 CymHOCTh 00BEMHOTO (I(aBUTHOTO) MOAX0/A K M3MEPEHHUIO
uHpopManuy, ompeaencHUe OuUTa C TOYKH 3peHHUs aiadaBUTHOTO TMOAXOMAA, CBS3b MEXKIY
pasmepoM andaButa W HHPOPMAIMOHHBIM BECOM CHMBOJIa (B TIPEIINOJONKEHUU O
PaBHOBEPOSTHOCTH TOSBICHUS CUMBOJIOB), CBA3b MEXIY €AMHUIIAMU U3MEpeHUs: WH(OpPMAILIUH:
our, Oaiit, KOatit, MOaiit, I"'0aiT.

IIpakTnyeckoe 3ansaTue Ne 9 CymHOCTH COAEpKATEIHHOTO (BEPOATHOCTHOIO) MOAXOAA K
M3MepeHuIo nHPOopMalluy, onpeielIeHne OUTa ¢ NO3UIMH COAEPKAHHS COOOIIEHHUS.

Tema 2.2. IIpencraBienue HHGOpMaLUU B
KOMIIBIOTEPE.

Conep:xanue yueOHOro MaTepuaJia

[IpencraBnenne u 00paboTKa MENbIX uncen B kKommbtotepe. IlpeacraBienme um 06paboTka
BEILIECTBEHHBIX YHCEN. ApPXUTEKTypa MEpPCOHAIBHBIX KOMIBIOTEPOB. MHUKpomponeccop:
OCHOBHBIE DJIEMEHTHI W XapakTtepucTtuku. CucremHas (marepunHckas) miata. CucremHas
(BHYTpeHHsIsI) TaMsITh KoMmmbioTepa. JlonroBpemMeHHas (BHEIIHSS) MMaMsiTh KOMIIBIOTEPA.
YcTpoiicTBa BBOJIa ¥ BBIBOJAa MHPOPMAIINH

Ipaktnuyeckoe 3ansTme Ne 10 Komuposanue tekcroB. KomumpoBka ASCIl. OnnoOGaiiTHble
komupoBku. Cranmaptr UNICODE. KomupoBka UTF-8. Ompenencaue WH(GOPMAIIMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUH.

IIpakTnueckoe 3anaTtue Ne 11 KonupoBanue wuzobpaxenuil. OneHka HHGOPMALKOHHOTO
o0BEMa pacTpoBoro rpaduueckoro u300pakeHUs TpPHU 33aJaHHOM pa3pelleHHH U TIyOuHe
konupoBaHusi 1Beta. Komupomanue 3Byka. OreHka WHOOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MPU 33JJaHHBIX YaCTOTE JUCKPETU3AIMHU U PA3PSIAHOCTA KOJUPOBAHUSI.
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Tema 2.3. DeMeHTHI anreOpbl JIOTHKH.

BrickaspiBanus. Jlorumueckue omeparuu. TaOmuIbl ICTHHHOCTH JIOTUYECKUX OMNEPAlui «TU3b-
FOHKIUS, «KOHBIOHKIMS», «UHBEPCHUS», «UMIUTMKAIUA», «IKBUBaJCHIMA». Jlornueckue BbIpa-
JKE€HHS. BBIYMCIIEHNE JTOTMYECKOr0 3HAYEHHSI COCTABHOI'O BBICKA3bIBAHUS MPU M3BECTHBIX 3HAYe-
HUSX BXOJSIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAaHWN. TaOJMIIBI HCTUHHOCTH JIOTHYECKUX BBI-
paXEeHHI

IIpakTnyeckoe 3ansaTue Ne 12 Jloruueckue onepanuy ¥ ONepaluy HaJ MHOKECTBAMU. 3aKOHBI
anreOpsl JOTUKH.

IIpakTHyeckoe 3anaTHEe Ne 13 Pemenue npocTeinx JOrH4eCKuX ypaBHEHU. DKBUBAJICHTHBIC
peoOpa3oBaHus JIOTUYECKUX BbIpakeHWH. Jlormueckne ¢yHkuuu. IlocTpoeHne IOrHYecKoro
BBIpXXEHUS C JaHHOW Tabiuued ucTuHHOCTH. Jlormueckue 3leMeHThl KoMIlbtoTepa. Tpurrep.
Cymmarop. [loctpoeHne cxembl Ha JIOTMUECKUX 3JIEMEHTax I0 JIOTUYECKOMY BBIPaKEHHUIO. 3a-
MUCH JIOTHYECKOTO BBIPAXKEHHUS T10 JIOTUYECKOM CXeMe.

Tema 2.4. IHdopMaIIMOHHOE MOACIIUPO-
BaHUE.

Mogemn u moxpenupoBanue. Llenn mopenwpoBanus. COOTBETCTBHE MOJIENN MOJECIUPYEMOMY
00BeKTy 1 nporeccy. Popmanuzanus NpuKIagHbIX 3a1a4. [IpeacraBienue pe3ynbTaToB Mojie-
JUPOBAHUSA B BUE, IOOHOM ISl BOCTIPHSITHS YeToBeKoM. [ padmdeckoe mpeacTaBieHue TaHHBIX
(cxemsl, Tabmuuel, rpadukn). I'padsr. OcHoBHBIE MOHATHS. Buasl rpados. Pemenue anroputmu-
YEeCKHX 3aJ1ad, CBI3aHHBIX C aHAJTH30M rpadoB (IIOCTPOCHUE ONTUMAIFHOTO ITyTH MEXKIY BEpIIIH-
HamHu rpada, onpesaeraeHne KOJIMYeCcTBa PA3IMYHbIX MyTell MKy BepIIMHAMH OPUEHTHPOBAHHO-
T'0 alMKJINYecKoro rpada).

HepeBbs. bunapHoe nepeBo. J[uckpeTHble UTphl ABYX HUIPOKOB C MoyiHOW mHpopmanueit. [lo-
CTpOEHHUE JiepeBa nepedopa BapuaHTOB, OMUCAHUE CTPATETHH UTPHI B TaOIM4YHOU (popme. Boiur-
pHILIHbIE cTpaTeruu. Vcrnonb3oBaHue rpadoB U 1epeBbEB MPU OMMCAHUM OOBEKTOB U MPOLIECCOB
OKPY’KarOIIEro MHUpA.

Pa3nea 3. Aroput™Mbl M IPOrpaMMHPOBaHHUE

Tema 3.1. AAropUTMbI U BJIEMEHTHI IPO-
I'paMMHUPOBAHHUS

IIpakTnueckoe 3ansitue Ne 14 AHanu3 anropuTMOB. DTallbl PELIEHUS 3a/1ad Ha KOMIIBIOTEPE.
SA3pik nporpammupoBanus [lackans. OCHOBHBIE KOHCTPYKIIMH S3bIKA POTPaMMHUPOBaHUS. THUIIBI
JAHHBIX: IIEJIOYHUCIICHHBIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, Jorudyeckue. BerBnennsa. CocraBHbIE
YCIIOBUSL.
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IIpakTuyeckoe 3ansitue Ne 15 [{ukibr ¢ ycnoBueM. [{ukibl o nepemenHoil. Mcnosib3zoBanue
TaOJIHI] TPACCUPOBKH.

IIpakTuyeckoe 3ansaTue Ne 16 Pa3zpaboTka u mporpammHasl peaji3aiiis aJropuTMOB PEIICHUS
THUIOBBIX 3a]a4 0a30Boro ypoBHs. IIpumeps! 3a1a4: anropuT™Mbl 00pabOTKU KOHEYHOM YHCIOBON
MOCIIEI0BATEIHHOCTH (BBIYMCICHUE CYMM, MTPOU3BEICHUMN, KOJTUYECTBA JIEMEHTOB C 3aJaHHBIMU
CBOMCTBAMM), AJITOPUTMBbI AaHAJIM3A 3aIIMCH YUCEJl B O3UIIMOHHOM CHCTEME CUMCIICHHUS.

IpakTuueckoe 3ansitue Ne 17 Pa3zpaboTka u nmporpaMMHas peaiu3aiys alrOpuTMOB PELICHHUS
3a/1a4 METOJIOM Tepebopa (IMMOMCK HAMOOJBIIETO OOIIETo JSIUTENS JBYX HATYypPaIbHBIX UYHUCEIL,
MPOBEpKa YKcia Ha MPOCTOTY).

IpakTuyeckoe 3ansaTue Ne 18 O6paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHbIE (yHKIIMK S3BIKa
IIpOrpaMMUPOBaHUs JUIsl 00pabOTKH CUMBOJIBHBIX CTPOK.

IIpakTuyeckoe 3anaTue Ne 19 TabmuuHbie BEIUYUHBI (MAacCHUBBI). AJTOPUTMBI PaOOTHI C
JJIEMEHTaMH MAacCHBa C OJHOKPAaTHBIM MPOCMOTPOM MacCHBAa: CYMMHPOBAHHE JIIEMEHTOB
MaccHuBa, MOACUYET KOJUYECTBa (CyMMBI) 3JIEMEHTOB MAacCHBA, YAOBJIETBOPSIOMIMX 33JaHHOMY
YCIOBHIO, HAaxXOXJECHHE HauOOJbIIero (HAUMEHBUIETO) 3HAYCHHWs DJIEMEHTOB MAacCHBa,
HaXO0XXJICHHE BTOPOTrO IO BEIMYMHE HauOOJbIIEero (HaMMEHbBINEro) 3HauUeHHsl, TMHEHHBIH MOUCK
JJIEMEHTA, TIEPECTaHOBKA 2JIEMEHTOB MAaCCHBA B 00PaTHOM TMOPSJIKE.

CopTupoBka oHOMEpHOro MaccuBa. IIpocTbie METOABI COPTUPOBKHU (HApUMEpP, METOA My3bIPb-
Ka, METoJ BbIOOpa, COPTHPOBKa BcTaBKaMu). [loanporpaMMel.

IIpakTnuyeckoe 3ansitue Ne 20 OmpeneneHue BO3MOXKHBIX pe3yabTaToOB pabOThl MpOCTEHIINX
QITOPUTMOB YIPABJICHUS HCIOJHUTEISIMU M BBIYMCIUTENBHBIX anroputMmoB. OnpeneneHue
MCXO/IHBIX JIAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yIbTar.

Pasnen 4. UndopmanmoHHbie TEXHOJIOTHH

Tema 4.1. Texnonorun o0OpaOOTKH TeK-
CTOBOM, rpaduyeckoil 1 MyJIbTUMEAUNHON
uHpopMaluu

TekcToBBIi Tporieccop u ero 0a3oBbIe BO3MOXKHOCTH. KoimekTwBHas paboTa C JOKYMEHTOM.
[IpaBuna odopmienus pedepara. TexcroBsii iporieccop. PenaktupoBanue u GpopmarupoBaHue.
[TpoBepka opdorpadun u rpammatuku. CpeJcTBa MONCKA W aBTO3aMEHBI B TEKCTOBOM ITPOIECCO-
pe. Ucnonws3oBanue ctuneid. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, OTJIaBIICHUE.
Oo6nmaunbpie cepBuchl. KoutekTuBHas padoTa ¢ JOKYMEHTOM. MIHCTPYMEHTBI PEICH3UPOBAHUS B
TEKCTOBBIX Tporeccopax. Jlemosas nepenucka. Pedepar. [IpaBuna nutupoBaHus UCTOYHUKOB U
odopmiieHns oubnmorpaguiyeckux ccoiiok. OdhopmIIeHHE CITMCKA JTUTEPATYPHI.
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IIpakTuyeckoe 3ansaTue Ne 21 KomekruBHas paborta ¢ mokymeHnTom. [IpaBwmiia odopmiieHus
pedepara

IIpakTuyeckoe 3ansaTue Ne 22 PactpoBas rpaduka. BekropHas rpaduka. Co3ganue u npeoo-
pa3oBaHHE ayAHOBU3yalbHBIX 00BeKTOB. KoMmbloTepHble mpe3eHTanuu. BBoa nzoOpaskeHuii ¢
HCIOJIb30BAaHHUEM DPA3IUYHBIX IUPPOBBIX YCTPOUcTB (LU(POBBIX (POTOANNAPATOB U MUKPOCKO-
0B, BHJICOKaMep, CKAaHEPOB M JAPYIHX YCTPOHCTB.). ' paduueckuii penakrop. O6pabdorka rpadu-
yeckux o0BbeKTOB. PacTpoBas u BekTopHas rpaduka. @opmatsl rpadpudeckux ¢aitnos. O6padoT-
Ka N300pakeHHsI U 3ByKa C UCTIOIB30BAHUEM WHTEPHET-TTPHIIOKEHHMA.

Mynstumenna. KommbroTepHble mnpe3eHTanuu. lcnonp3oBaHue MyIbTUMEAMHHBIX OHJIAMH-
CEpBUCOB ISl pa3pabOTKH MPE3CHTAIMKA MPOEKTHBIX paboT. [IpHHIMIIBI TOCTPOCHUS W PEIAKTH-
poBaHMs TPEXMEPHBIX MOJIeNIen

Tema 4.2. DneKTpoHHBIEC TAOJIUIIBI

Ananuz JaHHBIX. OCHOBHBIE 3aJla4y aHaJIn3a JaHHBIX: IIPOrHO3UPOBAHUC, KJ'IaCCI/I(bI/IKaI_II/IH, KJ1a-
CTCpHU3alus, aHaJIn3 oTkIoHeHHH. [locmenoBaTeIbHOCTD pelmiCHud 3a4a4 aHalln3a JAaHHBIX!: C60p
IICPBHUYHLIX AJAHHBIX, OUMCTKA WM OLCHKA KauCCTBa AAHHBIX, BBI60p W/uau IIOCTPOCHUC MOACIIH,
npeo6pa3013aH1/Ie JAaHHBIX, BU3yaJIn3alud JaHHBIX, HHTCPHOPECTALIUA PE3YJIbTATOB.

IIpakTHyeckoe 3ansitue Ne 23 AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX Tabmui Komribio-
TEPHO-MaTeMaTUYECKUEe MOJENU. BbhIuncieHne CyMMbl, CpeaHero apupMeTHIecKoro, HandoIb-
[IEr0 ¥ HaUMEHBIIETO 3HAYCHHI Muarna3oHa. JTalbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO MO/IEIH-
pPOBaHMs: TOCTAHOBKA 33/1a4H, pa3paboTKa MOJIETH, TECTUPOBAHHE MOJIEIH, KOMITBIOTEPHBIH JKC-
TIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIIMPOBAHUS.

IIpakTnueckoe 3ansaTue Ne 24 PaboTa ¢ TOTOBOI KOMITBIOTEPHOM MOJENbI0 UHCIEHHOE peliie-
HUE YpaBHEHHH ¢ MOMOIIBIO 10/100pa napameTpa

Tema 4.3. ba3sl 71aHHBIX

Tabnuunble (pensiiyoHHbIe) 6a3bl AJaHHBIX Pabora ¢ roroBoil 6a3oi nanHbpix. Tabnuua - npex-
CTaBJICHHE CBe/IeHUH 00 0IHOTUIIHBIX 00BbekTax. [lone, 3anuch. Kirou Tabnuisl.

IIpakTuyeckoe 3ansitue Ne 25 PaGora ¢ roroBoii 0a3o0if gaHHBIX. 3amojHeHWe 0a3bl TaHHBIX.
[Touck, copTupoBKa U (GUIbTpaIys 3anuceld. 3ampochkl Ha BHIOOPKY JNaHHBIX. 3ampoChl C Mapa-
MeTpaMI/I. BBI'—H/ICJ'ISIGMI:I@ II0JI5I B 3anp0cax.

MHuoroTabiaudHble 0a3bl TaHHBIX. THUITBI cBsI3el MEX Iy TaOIuIaMu. 3apockl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX.

Tema 4.4. CpencrBa UCKYCCTBEHHOTO HH-
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TeJUIeKTa CpencrBa HCKYCCTBEHHOTO MHTEUIEKTa CepBHCH MAIIMHHOTO IEPEBOJA U PACIO3HABAHUS YCT- 2
HOW peun. MneHTndukamus u mouck u300pakeHui, pacrnoszHaBanue jui. CamooOyuarommecs
cucTeMbl. MICKyCCTBEHHBINH MHTEIUIEKT B PEUICHUH NpoQecCHOHANIbHBIX 3aad. Mcmomp3oBanue
METOI0OB MCKYCCTBEHHOTO MHTEIJICKTa B OOydaroIux cucreMax. lcmonb3oBaHre METOIOB HC-
KYCCTBEHHOTO HHTEJUIEKTa B poOoToTexHUKe. MHTepHeT Bemiel. [lepcnekTuBbl pa3BUTHA KOM-
NBIOTCPHBIX MHTCIJICKTYAJILHBIX CUCTCM.
HToroBoe mpakTuyeckoe 3aHITHE 2
Bcero 80
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3 YCJOBUS PEAJIM3AILIMUA PABOYEN TPOT'PAMMbBI YYEBHOT'O
IHPEIMETA

3.1 TpeOoBannsi K MUHMMAJBLHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY oOlecrmeve-
HUIO.

Peanuzanus paboueit mporpaMMel mpeaMeTa TpeOyeT Hamu4us yaeOHOro KaOuHe-
Ta UH()OPMATHUKH.

O0OopynoBanmne y4eOHOro KaduHera:

1. mocagouHbIEe MeCTa MO KOJIUYECTBY 00yUarOIIUXCS;

2. pabodee MECTO MPETNOIaBaTEelIs;

3. KOMIUIEKT CETEBOI0 OO0OPYJIOBaHMS, OOCCIEUMBAIONINN COCIUHEHHE BCEX
KOMITBIOTEPOB, YCTAHOBJICHHBIX B KaOMHETE B €IUHYIO CETh, C BBIXOJOM UYepe3 IPOKCHU-
cepBep B UHTEpHET;

4, ayauTopHas JO0CKa IS TMChMa;

5. KOMIIBIOTEPHBIC CTOJIBI 110 YUCTY pab0YMX MECT O0YJaIOIIUXCS;

Texnnueckue cpeacTBa 00y4eHHs:

1. mynbTUMEIHA IPOEKTOP

2. TIepCOHAILHBIE KOMMBIOTEPHI C JIMIIEH3HOHHBIM MPOTPAMMHBIM OOecrede-
HUEM;

3. Ia3epHBI MPUHTED;

4. ycTpoicTBa BbIBOJA 3BYKOBOM MH()OPMAIMK: 3BYKOBBIE KOJIOHKHU.

3.2. UndopmanmoHHoe odecnieueHre peaju3anuu NporpaMmal
Jlns peanm3anuu MporpaMMbl OWOIMOTEYHBIN (OHJ 00pa30BaTETHLHOM OpraHU3aIluU
UMEET TICYaTHbIE U AJIEKTPOHHBIC 00pa3oBaTeIbHbIC U UHPOPMAITMOHHBIE PECYPCHI IS
UCTIONIb30BaHusl B oOpa3oBaTesibHOM Tpoiiecce. CrMcok u3fgaHuii npencrtaBieH B UH-
dbopMaIimoHHOM OOecTieueHuu 00pa30BaTEILHOM MPOrPaMMbl K TTPOTPaMME MOATOTOBKH
CTEIMAJICTOB CPETHETO 3BEHA.



4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

IHPEIMETA

KOHTpOJII) " OIICHKA PE3YyJIbTATOB OCBOCHUA yqe6H0ro mpeaMeTa OCYCCTBILICTCA
IIPCIIOAaBaTCIICM B IIPOLCCCC IIPOBCIACHUA HCKHHI?I H IIPAKTHYICCKHUX 3aHSATHUI.

Pe3ysabTathl 00yueHus
(ocBOECHHbBIE yMEHHUS,
YCBOCHHBbIE 3HAHMS)

OcBoeHHbIE yMEeHUH,
YCBOEHHbIE 3HAHUSA

OcHOBHBIE  TOKa3aTeH
OLIEHKH pe3yJIbTaToB 00Yy-
YeHHUsl

1) Bnagenue mnpencras-
JIEHUSIMUA O poJik UH(pOpMa-
MW U CBS3aHHBIX C HEW
IPOLIECCOB B PUPOJIE, TEX-
HUKE M 0OIIeCTBE; MOHSITH-
amu "uHdpopmanusg", "UH-
dbopManoHHbIN mporiecc”,
"cuctema", '"KOMITOHCHTBI
CHCTEMBI", "CUCTEMHBIN
a¢pdext”, "uHPopManuoH-
Hag cucrema', 'cucrema
yIpaBJICHHS BJIaJICHUE
MeTOoJlaMU Toucka HHOP-
Maiuu B cetu HHTepHer;
YMEHHUE KpPHUTHYECKU OIle-
HUBaTh WH(}OpMaIUIo, TO-
Jy4eHHYr0 u3 cetu MuHTep-
HET; YMEHHUE XapaKTepHu3o-
BaTh OOJIBIIIME  JaHHBIE,
OPUBOAUTH TPUMEPHI HC-
TOYHUKOB HUX TMOJYYEHHUS U
HalpaBJICHUS] HUCIOJIb30Ba-
HUS;

b

3HaTh: posib HHGOPMAITUU
U CBSI3aHHBIX C HEH mpo-
LIECCOB B IPUPOJIE, TEXHUKE
1 OOIIECTBE; MOHATHS ""MH-
dopmanus", "uHpopmMaiu-
OHHBIH nporuecc”, "cucre-
Ma'", "KOMIIOHEHTHI CHUCTE-
MbI", "CHCTEMHBIN (-
¢dext", "uHGOpMaLIMOHHAS
cucrema', "cucrema yrpas-
JIeHHUA"; METOIbI TOUCKA
uHpopmanuu B cetu 1n-
TEPHET;

YMerb: KPUTHYECKH OLE-
HUBATh UH(OPMAIIUIO, TT0-
Jy4EeHHYI0 U3 cetu HTep-
HET; XapaKTepru30BaTh
OOJBIIINE TaHHbBIE, TIPUBO-
IUTh MPUMEPHI UCTOYHUKOB
UX MOJIyYEHUS U HaIpaBJie-
HUS UCTOJIb30BaHMUS.

3HaeT poiab UHpOpMAIIH U
CBS3aHHBIX C HEW IMpoliec-
COB B INPUPOJE, TEXHUKE U
00111eCTBE; JIETKO ONEepUpy-
eT moHsATHsSMU "uHpOpMa-

mug", "uH(QOpPMAIMOHHBIHI
nporecc”, "cucrema",
"KOMIIOHEHTBl ~ CHUCTEMBI",
"CHCTEMHBIN apdext",

"uH(popMaMOHHAs CHUCTE-
ma", '"cucrema ympaBie-
Hug'"; BIaJceT METOJaMU
noucka uHpopmanuu B ce-
™1 UHTEpHET;

YMeeT KpUTUYECKH OLICHU-
BaTb HMH(OpPMAIIUIO, TOJY-
YeHHYI0 U3 cetu MHTEepHeT;
yMeeT XapaKkTepru30BaTh
OoJbIIINE JTAaHHBIE, TPHUBO-
JIUTh TPUMEPHI UCTOYHUKOB
WX MOJIyY€HUsI U HaIpaBJie-
HUS UCTIOJIb30BAHMUS.

2) NIOHMMaHUE OCHOBHBIX
IIPUHLIUIIOB YCTPOWCTBA W
(GYHKUIMOHUPOBAHUS  CO-
BPEMEHHBIX CTalMOHAPHBIX
U MOOWJIbHBIX KOMIIbIOTE-
POB; TEHICHUWW pPa3BUTHS
KOMITBIOTEPHBIX ~ TEXHOJIO-
I'Mil; BIAJCHUE HaBbIKAMH
paboThI C OmepanuOHHBIMU
CUCTEMAaMHU U OCHOBHBIMH
BUJIaMHU IIPOrPAMMHOTO
oOecrnieyeHus sl pelieHus
yuyeOHBIX 3aJad IO BbI-
OpaHHOM crienualIn3alny;

3HaTh. OCHOBHBIE MPUHIIN-
bl YCTPOWCTBA U (DYHKIIM-
OHUPOBAHUSI COBPEMEHHBIX
CTAllMOHAPHBIX U MOOWJIb-
HBIX KOMIIBIOTEPOB; TEH-
JEHUUU Pa3BUTHUS KOMIIbO-
TEPHBIX TEXHOJIOTUH;
¥Ymern: paboTaTth C omnepa-
HUOHHBIMH CHUCTEMAMHU H
OCHOBHBIMU BHJIaMH TIPO-
rpaMMHOT0  oOecrnedeHus
JUI pelieHusl y4eOHbIX 3a-
Ja4 10 BBIOPAHHOW CHIEITH-
aNM3aLuu.

[Tonumaer OCHOBHBIE
IIPUHLIUIIBL  YCTPOUCTBA U
(GYHKUMOHUPOBAHUS ~ CO-
BPEMEHHBIX CTallMOHAPHBIX
U MOOWJIBHBIX KOMIIbIOTE-
POB; 3HAET TEHACHLMHU pa3-
BUTUSA KOMITBIOTEPHBIX
TEXHOJIOT UM,

YMmeer pabotaTh ¢ ormepa-
LIMOHHBIMHA CHCTEMaMH H
OCHOBHBIMM BHJIAMHU IIPO-
rpaMMHOTO  oOecredeHus
JUIsl peleHus y4eOHbIX 3a-
Ja4 10 BbIOpaHHOM CHelu-
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aJIn3alinuun

3) HanmMuue TpeacTaBie-
HUA O KOMIIBIOTEPHBIX Ce-
TSIX ¥ UX POJIM B COBPEMCH-
HOM Mupe, 00 o0mmx

3HaTh. KOMIIBIOTEPHBIE Ce-
TH U UX POJb B COBPEMEH-
HOM MHp€; 00II1e IPUHIH-
bl Pa3pabOTKu U (YHKIH-

HNmeer mnpexacraBieHHe O
KOMITBIOTEPHBIX CETSIX U UX
POJIM B COBPEMEHHOM MHUPE;
3HaeT OOIIHME MNPUHLMUIIBI

OPUHLINIIAX Pa3pabOTKUu U | OHUPOBAHUS UHTEPHET- | pa3paboTKu U (PYHKIIHOHU-
(YHKIIMOHUPOBAHUA  WH- | IPUIIOKEHUH. pOBaHMUS WHTEPHET-
TEPHET-TTPUIIOKEHHUI; MIPUITOKEHHIM.

4) noHuManue yrpos | 3HaTh: yrpo3sl uH(popma- | [Tonnmaer yrpossr uH)Op-
nH()OpPMAITMOHHOM 0e3- | MMOHHOW  0e30IMacCHOCTH; | MAIIMOHHOW O€30MacHOCTH;

OITAaCHOCTH, HCIIOJIb30BAHHE
METOJIOB M CPEACTB MPOTH-
BOJCHCTBUSL 3TUM YIpO3aM,
coboeHue Mep Oe3orac-
HOCTH, TPEIO0TBPAIIAIONINX
HE3aKOHHOE  pacmpocTpa-
HEHUE TEPCOHANBHBIX JaH-
HBIX; coOJIofieHue Tpebo-
BaHUUN TEXHUKH 0€30MacHO-
CTH M THTMEHBI IIpU padoTe
C KOMIBIOTEpaAMU U APYTH-
MU KOMIIOHEHTaMH Iudpo-
BOTO OKPY)KEHUS;, MOHUMa-
HUE TPABOBBIX OCHOB WC-
MOJIb30BAHUSI  KOMITBIOTEP-
HBIX Tporpamm, 0Oa3 maH-
HBIX U pabothl B cetn UH-
TEPHET;

TpeOOBaHUS TEXHUKH O€3-
OMAaCHOCTU W TUTHEHBI MpHU
paboTe ¢ KOMIIbIOTEpaMH U
JPYTUMH  KOMIIOHEHTaMH
U(POBOTO  OKPYKEHUS;
IPaBOBBIE OCHOBBI HCIIOJIb-
30BaHHUS  KOMITBIOTEPHBIX
nporpamm, 0a3 JaHHBIX H
paboTel B cetu HTEpHET;
YMeThb. HCNONIB30BATH Me-
TOJBI U CPEICTBA MPOTUBO-
JeNCcTBUS yrpo3am HH)Op-
MAaITMOHHON 0€30ITaCHOCTH,
cobJroaaTh Mephl Oe3ormac-
HOCTH, TPEIOTBPAIIAOIIHEC
HE3aKOHHOE  pacmhpocTpa-
HEHUE TIEPCOHATBHBIX JaH-
HBIX; coOJtoaaTh TpeboBa-
HUS TEXHUKUA Oe30macHo-
CTH W TUTHEHBI TIPU padboTe
C KOMITBIOTEPAMH U APYTH-
MU KOMITOHCHTaMHu HHQPO-
BOTO OKPY)KEHUHI.

TpeOOBaHUS TEXHUKH O€3-
OMAacCHOCTU W TUTHEHBI TPU
paboTe ¢ KOMITbIOTEpaMH U
JPYTUMH  KOMIIOHEHTaMH
U(POBOTO  OKPYKEHUS;
3HA€T TMPaBOBbIE OCHOBBI
WCIIOJIb30BAHUS  KOMITBIO-
TEpHBIX HOporpamm, 0a3
JAHHBIX U PabOTHI B CETH
NurepHerT;

YMeeT uCnonb30BaTh Me-
TOJABI U CPEJICTBA TPOTUBO-
NeUCTBUS yrpo3am HHQOp-
MaIlMOHHON 0€30IMacHOCTH,
cobmo1aTh Mephl Oe3omac-
HOCTH, MPEIOTBPAIIAIOIINE
HE3aKOHHOE  pacrpocTpa-
HEHUE TEPCOHAIBHBIX JaH-
HBIX; COOJIOJaeT TpeboBa-
HUS TEXHUKH O€30MaCHOCTH
U TUTUEHBI TNpu pabdoTe ¢
KOMITBIOTEpAMH U JIPYTUMHU
KOMITOHEHTaMHu IU(POBOTO
OKPY)KEHUSI.

5) MoOHUMaHHUE OCHOBHBIX
MIPUHITUTIOB JUCKPETU3AINH
pasIUYHBIX BUAOB HH)OP-
Malli; YMEHHE oOmpeze-
JISATh HH(POPMAITMOHHBII
00BEeM TEKCTOBBIX, Tpadu-
YECKUX ¥ 3BYKOBBIX JaH-
HBIX TIpU 3aJlaHHBIX Mapa-
MeTpax JUCKpPETH3aluu;

3HaTh. MOHMMaHUE OCHOB-
HBIX MPUHIUIOB JUCKPETH-
3allMM  Pa3IMYHbIX BHJIOB
uHbOopMaIuy;

YMmern. onpenensatb HH-
dbopmaIoHHbIN 00beM
TEKCTOBBIX, TpapUUYECKUX U
3BYKOBBIX JaHHBIX MpU 3a-
JNAHHBIX TapaMeTpax Juc-
KpETHU3allHH.

Ilorumaer OCHOBHBIE
MPUHIHNBI  JUCKPETU3ALAN
Pa3IMYHBIX BUIO0B HH(MOP-

Mallnu;
YmMmeeTr onpeaenar,  HWH-
(hopMaIMOHHBII o0BeM

TEKCTOBBIX, TPAPUICCKUX U
3BYKOBBIX JIaHHBIX TPH 3a-
JaHHBIX TapamMeTpax Iuc-
KpETH3AIIH.

6) yMeHUE CTpPOWUTh He-
paBHOMEpHBIE KOJIBI, JIO-

3HATH. OCHOBHBIE NPHUHIIU-
bl KOJIUpOBaHUs UHGOP-

3HaeT OCHOBHBIE NPHUHIIM-
bl KOJIUpOBaHUs UHGOP-
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MyCKaloIhe OJHO3HAYHOE
JeKOIMpOBaHUE  cooOIIe-
HUN (TIpedUKCHBIE KOIBI);
UCTIONB30BaTh MPOCTEHIIIe
KOJIbI, KOTOPBIE TIO3BOJISIOT
OoOHapyXuBaTh U UCIPaB-
JATh OMMOKM IpH Nepena-
4e TaHHBIX;

Malluu;

YMeThb. CTpOUTH HEpPaBHO-
MEpHBIE KOJBI, JIOMYyCKalo-
M€ OJHO3HAYHOE JCKOIM-
poBaHue cooOiieHunit (Tpe-
(UKCHBIC KOJIbI); HCIOJIb-
30BaTh NPOCTEUIINE KOJIBI,
KOTOpBIE TMO3BOJISIOT O0OHa-
pYy)XKHUBaTh ¥ HCHPABISTH

MaIu;

YMeeT cTpouTh HEpaBHO-
MEpPHBIE KObI, JOIYCKako-
M€ OJTHO3HAYHOE JICKOJIH-
poBaHue cooOiIeHui (Tpe-
(UKCHBIC KOJIbI); HCIOJIb-
3yeT MPOCTEUIINE KOJIbI,
KOTOpbIE MO3BOJISIIOT OOHA-
pYy)XKHBaTh ¥ HCHPABISTH

OIIMOKM TpW  IepeAade | OMMOKKM TIpU  Mepenaye
JAHHBIX. JAHHBIX.

7) BnageHue TeopeTHde- | 3HATh. TEOpPETUYECKUH am- | Biajgeer  TeopeTHueckum
CKMM amlIaparoM, II03BO- | [1apaT, MO3BOJSAIOIIMN OCYy- | allllapaToM, MO3BOJISIFOLIUM
JAOIKAM  OCYLIECTBIIATH | IIECTBIIATh MPEICTABICHUE | OCYLIECTBIATh  IPEICTAB-
IPEICTABICHUE 3a/IaHHOIO | 3aJIaHHOT0  HATYPaJbHOIO | JICHHE 3aJaHHOrO  HAaTy-

HATypaJbHOI'O 4YUCJa B pa3-
JUYHBIX CHCTEMAaxX CUHCie-
HUSI; BBIMOJHATH Mpeodpa-
30BaHMS JIOTUYECKUX BBI-
PaXXEHNM, UCTOJIBb3Ys 3aKO-
HbI aJIreOpbl JIOTUKH; OIpe-
NENATh KpAaT4YaWIIMM IMyTh
BO B3BEHICHHOM rpade u
KOJINYECTBO MYTEU MEXKIY

YHUClla B PA3JIMYHBIX CUCTE-
Max CUHCIICHUS;

YMeThb: BBINOJIHATEH MPEOO-
pPa30BaHUsl JIOTUYECKHUX BbI-
PaXXEHUM, UCHOJIb3Ys 3aKO-
HbI airedpbl JOTUKH; OIpe-
NENATh KpaT4YaWIIMM MyTh
BO B3BElICHHOM rpade u
KOJIMYECTBO IIYyTEH MEXKIY

paJbHOrO 4YMCIIA B pa3iiny-
HBIX CUCTEMax CUHUCIICHUS;

YMeeT BBINONHATh MPeoo-
pPa30BaHUsl JIOTUYECKHUX BbI-
PaKEHUI, UCHOJIb3Ys 3aKO-
HbI aJIr€OpbI JIOTUKU; OIpe-
NenseT KpaTd4aulllui MyTh
BO B3BElICHHOM rpade u
KOJIMYECTBO IIYTEH MEXKAY

BEpIIMHAMM  OPUEHTHUPO- | BEpIIMHAMU  OPUEHTHUPO- | BEpUIMHAMU  OPUEHTHUPO-
BAHHOTO  ALMKJIHWYECKOIO | BAHHOTO  AIUKJIWYECKOIO | BAHHOTO  allUKJINYECKOTO
rpada; rpada. rpada.

8) ymMeHue 4yuTaTh U MO- | 3HATh. OCHOBHBIC airo- | 3HACT OCHOBHBIC AaJITOPHT-
HAMaTh TPOTPAMMBbl, pe€a- | pPUTMUUYECKHE  KOHCTPYK- | MUUECKUE  KOHCTPYKIIUH,
JU3YIONINE HECJIOXKHBIC ajl- | IMU: CJICIOBAHUE, BETBJIC- | HA3HAYCHUE BCIIOMOTa-
TOPUTMBI 00paOOTKU YHC- | HUE, [IMKJ; Ha3HA4YeHUE | TeJIbHBIX aJTOPUTMOB, OC-
JIOBBIX W TEKCTOBBIX JaH- | BCIIOMOTATEIbHBIX  aJilO- | HOBHBIE CBOMCTBA BEIMYHH
HbIX (B TOM YMHCJIE MacCH- | pPUTMOB; OCHOBHBIE CBOH- |B ajropuTMax oOpabOTKH

BOB M CHMBOJIBHBIX CTPOK)
Ha BBIOPAHHOM JIJI M3y4e-
HUS YHUBEPCAIBHOM SI3BIKE
MIPOTPaMMHUPOBAHUS BBICO-
koro ypoBHs (Ilackaib,
Python, Java, C++, C#);
aHaJIM3UPOBATh AJITOPHUTMBI
C HCHOJBb30BAaHUEM TAaOJIHII
TPACCUPOBKH; OMNPEIEAThH
0e3 HCIOJB30BaHUA KOM-

INbIOTEpa PE3YJIbTAaTbl BbI-
IMOJIHCHUA HECJIOXKHBIX
I[IporpamMm, BKIHOYAIOMINX

CTBa BEJIWYUH B aJIFCOPUT-
Max oOpaboTku uHpopma-
[UW: YTO TaKO€ WMs, THII,
3HAYEHUE BEITNYNHBL;
CMBICJI IPUCBAUBAHUA;

¥YMerb. yuTarth U IOHU-
MaTh MPOTPAMMBI, peau-
3YIOIIUE HECJIOKHBIE aJro-
PUTMBI 00pabOTKU YHUCIIO-
BbIX U TEKCTOBBIX JIaHHBIX
(B TOM 4MCIlIE MacCMBOB U
CUMBOJIBHBIX ~ CTPOK) Ha
YHUBEPCAIbHOM S3BIKE

uH(pOpMaIUK, CMBICT TPH-
CBaMBaHUs, Ha3HAauYEHUE
A3BIKOB  MPOrPaMMHpPOBA-
HUS; 3HAET B YEM PA3IHYNE
MEXAY SA3bIKaMU IPOrpam-
MUPOBaHUS BBICOKOT'O
YPOBHSI M  MAIIHWHHO-
OPHUEHTHPOBAaHHBIMHU  SI3bI-
KaMH; 3HaeT IpaBuja Mnpea-
CTaBJICHUs JAHHBIX Ha OJ-
HOM W3 SI3BIKOB IpOrpam-
MUPOBaHUS BBICOKOT'O
YPOBHS;
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IUKJIbI, BETBJICHUS W TMOJ-
IPOrpaMMBbl, TIPU 33JIaHHBIX
UCXOJHBIX JIaHHBIX; MOJHM-
bunmpoBaTh TOTOBBIE PO-
rpaMMbl JJI PEIICHUs] HO-
BBIX 3aJ]]a4, MCIOJb30BaTh
UX B CBOMX NIpOrpaMmax B
KauecTBe MOANPOrpaMM

(mporteyp, GyHKITHN);

IPOrpaMMHUPOBAHHUS  BBICO-
koro ypoBHs Ilackaib;
aHAJIM3MPOBATh AJITOPUTMBI
C HCIIOJIB30BAaHUEM TaOJINII
TPACCUPOBKHU; OIPEACIIAThH
0€3 HCIOoIB30BaHUA KOM-
mploTEepa pPe3ysIbTaThl BHI-
[IOJIHEHHS HECJI0KHBIX
MpPOrpaMM,  BKJTFOYAOIIUX
[MKJIBI, BETBICHUS WM IIO-
MIPOTPaMMBI, TIPH 3aJaHHBIX
MCXOIHBIX MaHHBIX, MOJIH-
(buIpoBaTh TOTOBBIC IIPO-
IpaMMbI IS PCIICHHS HO-
BBIX 3aJa4, HCIIOJIH30BATh
UX B CBOMX IpOrpaMMax B
KauyeCTBe MIOAMPOTPaMM

(mpouenyp, GyHKIIHIT).

YMeer uuTaTh U MOHUMATH
IPOrpaMMBbl, peaM3yIoIIne
HECJIOXKHBIE QJIITOPUTMBI
00pabOTKM YHCIIOBBIX U
TEKCTOBBIX JaHHBIX (B TOM
YyCclie MAacCMBOB U CHM-
BOJIbHBIX CTPOK) Ha YHH-
BEpPCAIbHOM  SI3BIKE  TPO-
IrPaMMHPOBAHUS BBICOKOTO
ypoBHs llackane; ananuzu-
pPYeT alrOpUTMBI C UCTIOJb-
30BaHUEM TaOJIUIl Tpaccu-
POBKH; oIpeenseT 0e3 uc-
MOJIb30BAaHUSl KOMIIBIOTEPA

PE3YJIbTaThl BBIITOJIHCHU L
HCCJIIOXXHBIX I[IporpamMm,
BKJIIOYAarOImMXx OUKIIBI,

BETBJICHUS U TMOJIPOrpam-
MBI, TIPY 33JIaHHBIX HCXOJ-
HBIX JIaHHBIX; MOIUDHIIH-
pyeT TOTOBBIE MPOTPAMMBEI
JUTSI pEIICHMS] HOBBIX 3aj1ad,
UCIIOJIB30BaTh WX B CBOMX
nmporpaMmax B KaudecTBe
noAmnporpamMm  (mpoueayp,
byHKIIMIA).

9) yMeHHe peann3oBaTh
ATanbl pEIICHUs 3ajJad Ha
KOMIIBIOTEpE; YMEHUE pea-
JIM30BBIBATh HA BEIOPAHHOM
JUIS. U3YYEHHUS SI3BIKE MPO-
rPaMMHUPOBAHUS BBICOKOTO
ypoBHsi (Ilackanb, Python,
Java, C++, C#) tunossie
NrOpuUTMbl 0OPAOOTKU YH-
ceJl, YACIIOBBIX TOCJIEI0Ba-
TEJIILHOCTE W MACCHUBOB:

MpEJICTaBJICHUE 4YHCJIa B
BHUJIe Habopa  MPOCTHIX
COMHOXXHTEJICH, HaxO0XJe-

HUE€ MAaKCUMallbHOW (MHU-
HUMaJBHOM) TP HATY-
paJbHOTO YMKCIA, 3alKcaH-
HOT'O B CHCTEME CUMCIICHHUS
C OCHOBaHHMEM, HE IPEBbI-
maromuM 10; BBIUHCIICHHE

3HaTh: TmpaBuia 3alucH
OCHOBHBIX ONEepPaToOpPOB:
BBOJIa, BBIBOJIa, IPUCBAU-
BaHUS, IIMKJIA, BETBICHUS;
npaBuia 3alMuCH TPOrpam-
Mbl; HA3HAYEHUE CHUCTEM
OpOrpaMMHUpPOBAHMS;  CO-
Jiep’)KaHue dTaroB paspa-
OOTKM TMPOTPaMMBI: aJIro-
pUTMH3ALUST — KOJIUPOBa-
HUE — OTJaJKa — TECTH-
pOBaHue;

¥YMmernb. peanus3oBarh 3Ta-
bl pEIICHUS 3a/Jad Ha
KOMITBIOTEPE;  PEaTN30BBI-
BaTh Ha SI3bIKE MIPOTPaMMHU-
pPOBaHUS BBICOKOTO YPOBHSI
[Tackanb THUTNOBBIE aNro-
pUTMBI 00pabOTKU YHCed,
YUCJIOBBIX IMOCJIEI0BATENb-

3HaeT MpaBWiIa  3alUCH
nporpaMMbl M OCHOBHBIX
ONEepaTopoB,  Ha3HAYCHHE
CUCTEM  IPOrpaMMHpPOBa-
HUS, COJEp’KaHWE 3TaloB
pa3pabOTKH  MPOrpamMMBbI:
aNropuTMHU3alusd — KOIU-
pOBaHUE — OTJIAJKa — Te-
CTUPOBAHMUE;

Peanusyer stansl pemeHus
3a/1a4 Ha KOMIIBIOTEpE; pe-
anu3yeT Ha A3bIKE IIpo-
TPaMMHUPOBAHUS BBICOKOTO
ypoBHs Ilackainb THIIOBBIE
ANTOPUTMBI 00PaOOTKU YH-
CeJl, YUCJIOBBIX MOCIEA0Ba-
TEJIBHOCTEW M MACCUBOB:

NpeiCTaBlIeHUEe Yuciaa B
BUJe Habopa  MPOCTHIX
COMHOKUTENIEH; HaXOXKJe-
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00O0OIIIEHHBIX  XapaKTepHu-
CTUK DJEMEHTOB MAacCHBa
WIM YUCIIOBOM MOcCea0Ba-
TEIBHOCTH (CYMMBI, MTPOU3-
BEJICHUsI CcpeaHero apud-
METHUYECKOT0, MHUHUMAaJb-
HOTO © MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBa
AJIIEMEHTOB, yJIOBJIETBOPSI-
IOIUX 33JIaHHOMY  yCIIO-
BHIO); COPTUPOBKY 3JIEMEH-
TOB MacCHBa,

HOCTEl U MaccHBOB: Ipe-
CTaBJIeHHME 4YHUClIa B BUJE
Habopa MPOCTHIX COMHOMXKH-
Telel; HaXOXKICHHWE Mak-
CUMallbHOH  (MUHHMAaJIb-
HOW) nudpsl HATYPaTHLHOTO
qucia, 3alUCaHHOTO B CHU-
CTEME CYHCIIEHHs C OCHO-

BaHUEM, HE IMPEBbIIIAIO-
UM 10;  BbIUKUCICHUEC
00O0OIIEHHBIX  XapaKTepH-

CTUK 3JEMEHTOB MAacCUBa
WIM YHCIOBOM IMOCIEA0Ba-
TEJIBHOCTH (CYyMMBI, IIPOU3-
BEJCHUSI CpPEIHEro apud-
METUYECKOTO, MHHHUMAaJIb-
HOTO M MaKCHMaJIbHOIO
AJIEMEHTOB, KOJIM4YECTBA
AJIEMEHTOB,  yJIOBJIETBOPSI-
IOIUX 33JJaHHOMY  yClIIO-
BHUIO); COPTUPOBKY 3JIEMEH-
TOB MACCHBA.

HUE MaKCUMaJbHOU (MH-
HUMAaJIbHOM) 1U(pHI HATy-
pajbHOTO 4YHCIa, 3alucaH-
HOTO B CHCTEME CUMCIICHUS
C OCHOBaHHWEM, HE MPEBBI-
maronyM 10; BeIYKCICHUE
00O0OIIEHHBIX  XapaKTepH-
CTUK DJIEMEHTOB MAacCHBa
VI YHUCJIOBOM IIOCIIENOBA-
TEIBHOCTH (CYMMBI, TTPOU3-
BEJICHUS CpPETHEro apud-
METHYECKOTO, MHHUMAab-
HOTO ¥ MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIM4eCTBa
AJIEMEHTOB,  YIOBIIETBOPSI-
IOIUX 33aJaHHOMY  YCJIO-
BHUI0); COPTUPOBKY 3JIEMEH-
TOB MacCHBa.

10) ymeHuwe co3naBaTh
CTPYKTYPUPOBAHHBIC  TEK-
CTOBBIC JOKYMEHTBHI W JIe-
MOHCTpPAIIMOHHBIE MaTEePH-

anbl C HCIOJb30BaHUEM
BO3MOXHOCTEH COBPEMEH-
HBIX POrpaMMHBIX

CpelICcTB M OOJAYHBIX Cep-
BHCOB; YMEHHUE HCIOIb30-
BaTh TaOJIUYHbIC (pEIsIu-
OHHBbIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISThH 3a-
npockl B 0azax JaHHBIX (B
TOM YHUCJIE BBIYUCISIEMBIC
3ampochl), BBIOIHATE COP-
TUPOBKY U IOUCK 3aIIMCEN B
0a3e JaHHBIX; HAIOJHATH
pa3paboTtanHyo 0a3y JaH-
HBIX; YMEHHE HCIIOJIb30BaTh
AIIEKTPOHHBIE TAOIUIIBI JIS
aHanu3a, MPEJCTaBICHUS H
00pabOTKM JaHHBIX (BKJIIO-
Yyasi BBIYUCJICHUE CYMMBbI,
CpellHer0 apu@MeTHIECKO-

3HATB. OCHOBHBIE TEXHO-
JIOTUW CO3JIaHUsS, PEIAKTH-
pOBaHus, oopMiIeHUS,
UH(OPMAITMOHHBIX  00BEK-
TOB Pa3JIMYHOTO THMA C T0-
MOIIIbIO COBPEMEHHBIX IMPO-
TPaMMHBIX CPEJICTB  WH-
(GhOopMaIMOHHBIX U KOMMY-
HUKAIIMOHHBIX TEXHOJIOTHIA,
YMern: co3naBarh CTpPYK-
TYpUPOBAHHBIC TEKCTOBBIC
JOKYMEHTBI WM JICMOHCTpa-
ITUOHHBIC MATEPHAJIBI C HC-
TIOJIb30BAaHUEM BO3MOYKHO-
CT€ COBPEMEHHBIX IIPO-
TPaMMHBIX CPEICTB W 00-
JAYHBIX CEPBUCOB; UCIIOJb-
30BaTh TaOIWYHBIC (pesi-
IIUOHHBIC) 0a3bl TAHHBIX, B
YaCTHOCTH, COCTaBJISAThH 3a-
Mpochl B 0a3ax JMaHHBIX (B
TOM 4YHUCJIE BBIYUCISIEMBIC
3ampocCkl), BBIOJIHSITH COP-
TUPOBKY M TIOMCK 3aMHCEN B

3HaeT OCHOBHBIE TEXHOJIO-
TUU CO3JaHUs, PEIaKTHPO-
BaHus, oQopmieHHus, Co-
XpaHeHHs, Tepenadyl WH-
(dbopMaIlMOHHBIX OOBEKTOB
Pa3IMYHOTO THUMA C TIOMO-
MIbIO COBPEMEHHBIX IMPO-
TPaMMHBIX  CPEJICTB  WH-
(OpMaIMOHHBIX U KOMMY-
HUKAIIMOHHBIX TEXHOJIOTHIA,
YMeer co3maBaTh CTPYKTY-
pUpPOBaHHBIC TEKCTOBBIE
JOKYMEHTBI M JICMOHCTpa-
ITMOHHBIC MaTEPHAIIBI C WC-
MOJIb30BAaHUEM BO3MOKHO-
CT€ COBPEMEHHBIX IIPO-
TPaMMHBIX CPEICTB M 00-
JIAYHBIX CEPBUCOB; UCIIOJb-
3yeT TaOJau4HbIC (pemsiu-
OHHBIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISIET 3a-
npockl B 0azax JaHHBIX (B
TOM YHUCJIE BBIYUCISIEMBIC
3ampoChkl), BBIOJHSIET COp-
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ro, HanOOJIBIIETO U
HAaMMEHBIIIETO0  3HAYCHUMH,
pEIICHUE YpaBHEHUH );

0a3e MaHHBIX; HaIOJHATH
pa3paboTanHyo 0asy aaH-
HBIX; HCIOJB30BaTh JJICK-
TPOHHBIC  TAONMIBI  JUIS
aHaJIM3a, MPEACTABICHUS U
00paboOTKM MaHHBIX (BKIIIO-
qasi BBIYUCIICHUE CYMMBI,
CpemHero apuQpMeTHIECKO-
rOo, HanOOIBIIETO U
HAaUMEHBIIIEr0  3HAYCHUH,
penieHre ypaBHEHUN ).

TUPOBKY U TIOWCK 3aIHCe B
0a3e MJaHHBIX, HAIMOIHSIET
pa3paboTaHHyl0 0a3zy aaH-
HBIX; HCIOJB3YEeT  JIICK-
TPOHHBIC  TAONMIBI IS
aHaju3a, MPEJCTaBICHUS H
00paboOTKM MaHHBIX (BKIIIO-
Yasi BBIYMCIICHUE CYMMBI,
CpemHero apuQgpMeTHIECKO-
ro, HanOOIBIIETO U
HAUMEHBIIIETO  3HAYCHMH,
penieHne ypaBHEHUM).

11) ymeHue wuCHOIB30-
BaTh KOMITbIOTEPHO-
MaTEMaTUYECKUEe  MOJIEIH
JUIsl aHain3a OOBEKTOB H
IpOIIeCCOB:  (popMyIUpO-
BaTh IICJIb MOJICTUPOBAHWSI,
BBITIOJTHATh aHAIHN3 PE3YIlh-
TaTOB, MOJYYCHHBIX B XOC
MOJICIIUPOBAHUS;,  OICHU-
BaTh aJICKBATHOCTh MOJICITH
MOJCIIUPYEMOMY  OOBEKTY
WM TIpolieccy; TMPEaAcCTaB-
JSTh PE3yJIbTaThl MOJIEIH-
pOBaHHS B HATJISAHOM BH-

1 (SN

3HATH: Ha3HAYECHHUE U BUJIbI
UH(OPMAITMOHHBIX MO/Ie-
JIe#, ONMCHIBAIOIINX peajlb-
HbIE OOBEKTHI U MPOIIECCHI;
BU/JIBI U CBOWCTBA UH(OP-
MAIMOHHBIX MOJIEJIEN pe-
aJbHBIX OOBEKTOB U MPO-
LIECCOB, METOJIbI M CPEJICTBA
KOMIIBIOTEPHOU peanun3a-
1TUU THHOPMAITMOHHBIX
MOJIeNei; 001y CTPYKTY-
Py AESITEIBLHOCTH IO CO-
3JIaHUI0 KOMITBIOTEPHBIX
MOJENEN.

Ymers: HCTI0JIb30BATh
KOMITbIOTEPHO-
MaTEMaTUYECKUe  MOJIEIH
JUIT a”Haiim3a OOBEKTOB H
MpOIIECCOB:  (PopMyIUpPO-
BaTh I€Jb MOJICTIUPOBAHUSI,
BBITIOJTHATh aHAJIU3 PE3YJib-
TaTOB, MOJYYCHHBIX B XOJI€
MOJICTUPOBAHUS;  OLICHHU-
BaTh aJIeKBAaTHOCTb MOJCIIH
MOJICTTUPYEMOMY  OOBEKTY
WM TIPOIECCy; MPEACTaB-
JSTh PE3yJbTaThl MOJICIH-
pOBaHUSI B HATJIATHOM BH-

Jc.

3HaeT Ha3HAuYCHUE, BUIBI U
cBOMcTBa  WH(pOpMAIMOH-
HBIX MOJIele OOBEKTOB U

IPOLIECCOB,  METOABl H
CpencTBa  KOMIIBIOTEPHOU
peanuzauuu  uH(pOpManu-

OHHBIX MoOJieel, OOIIyIo
CTPYKTYpPY  JCATEIBHOCTH
10 CO3JaHHWI0 KOMITBIOTEP-
HBIX MOJICIICH;

Hcnonp3yeT KOMIIBIOTEPHO-
MaTEMaTUYECKHEe  MOJICIH
JUIT a”Haim3a OOBEKTOB H
poIecCoB:  (popMyaupyer
1edb MOJICTTUPOBAHMSI, BBI-
MOJIHAET aHaJu3 pe3yJibTa-
TOB, TOJYYEHHBIX B XOJE
MOJICJIMPOBAHUS; OLICHUBA-
€T aJeKBAaTHOCTh MOJIEIH
MOJICIUPYEMOMY  OOBEKTY
WIM TIPOIECCy; TPEICTaB-
JSET pPe3yJbTaThl MOJICIH-
pOBaHUS B HATJIAIHOM BH-

hi(H

12) ymeHue opraouzo-
BbIBaTh JHM4YHOE HHpOpMa-
IIUOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  pa3iIny-
HBIX CpEACTB LU(PPOBBIX

3HATh.: BO3MOXHOCTU TTHA(]-
POBBIX CEPBHCOB TOCYap-
CTBEHHBIX YCIyT, Iudpo-
BBIX o0Opa3oBaTeIbHBIX
CEPBUCOB; BO3MOYXHOCTH H

ITonmMmaer  BO3MOKHOCTHU
IU(PPOBBIX CEPBUCOB TOCY-
JAPCTBEHHBIX YCIyT, LH(}-
POBBIX  00pa3oBaTEIbHBIX
CEpPBHUCOB; IOHUMAET BO3-
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TEXHOJIOTUI;  TMOHMMAaHHE
BO3MOXHOCTEH LUQPPOBBIX
CEpPBUCOB  TOCYAapCTBEH-
HBIX YCJIYT, IU(PPOBBIX 00-
pPa30BaTENbHBIX CEPBHCOB;
IMOHMMAaHHUE BO3MOXHOCTEU
U OIPAaHMYECHUM TEXHOJIO-
TMd  MCKYCCTBEHHOIO WH-
TEJUIEKTa B Pa3JIMYHBIX 00-
JacTAX; HAIWYUE Mpend-
CTaBJICHUN OO HCIIOIb30Ba-
HUU MH()OPMALIMOHHBIX
TEXHOJIOTUHA B Pa3IMYHBIX
npo(eCcCUOHANBHBIX  Cce-
pax.

OTPaHUYEHUS] TEXHOJIOTUH
UCKYCCTBEHHOI'O MHTEJIEK-
Ta B Pa3IMYHBIX 00JACTIX;
BO3MO>KHOCTH HCIIOJIb30Ba-
HUS UH(POPMALIMOHHBIX
TEXHOJOTHA B Pa3IUYHBIX
npodeccCHoHaNbHBIX  Cce-
pax;

YMmerb:  OpraHu3OBBIBATH
AUYHOE HMH()OPMAIIMOHHOE
IIPOCTPAHCTBO C HUCIOJb30-
BaHUEM Pa3IMYHBIX
CpeICTB LU(DPOBBIX TEXHO-
JIOTUM.

MOKHOCTH WU OTIpaHUYEHUS
TEXHOJIOTMH  HCKYCCTBEH-
HOTO MHTEJUIEKTa B pas-
JUYHBIX 00JIacTsAX; UMEET
IpeICcTaBlIeHUE 00 UCIOb-
30BaHUU WH(OPMALIMOHHBIX
TEXHOJOTHA B Pa3IUYHBIX
npoecCHOHANBHBIX  Cce-
pax;

Ymeer OpPraHU30BBIBATH
AUYHOE HMH(POPMAIIMOHHOE
IIPOCTPAHCTBO C HMCIOJb30-
BaHUEM pa3IMYHBIX
CpEICTB LU(DPOBBIX TEXHO-
JIOTHH.
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