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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
HNH®OPMATHUKA

1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:

VYuebnas  gucumrmummHa — «MHpopmatuka» — sBiseTcss  00s3aTE€IbHOM  YACThHIO
00111€00pa30BaTEILHOrO LIMKJIA OCHOBHOH NpodeccruoHanbsHOM 00pa3zoBaTenbHON NpOrpaMmsl 1O
cnenuansaocTd 09.02.07 MHpOpMaLMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero o6pazoBanus ¢ yuerom @I'OC CIIO no cnenumansHocti 09.02.07 MHOpManmoHHsie
CHCTEMBI U IPOrPaMMHUPOBAHHUE.

Jucuunnuna HanpasineHa Ha popmupoBanue OK 1o crenuanbHOCTH:

Koo Haumenosanue komnemenyuu
KOMnemenyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;
OK-02 Hcnonp30BaTh COBPEMEHHBIE CpEICTBA IOWUCKA, aHAIM3a W HHTEpIpeTaluu
uHpopMaluu U WHGOPMAIMOHHBIE TEXHOJOTHHM JUIS BBHIIOJHEHHS 3a]ad
poECCHOHAIBHON e TEIHHOCTH

1.2. ]_le.]]l/l U IVIAaHUPYEMBbI€ PE3yJabTaThbl 0CBOCHUSA TUCHUIIJIMHDBI:

CognepkaHre mporpaMMmbl  00IIeoOpa3oBaTeibHOW — aucHUILIMHBL  «MHpOpMaTHKay
HANPaBIICHO Ha JIOCTIDKEHHWE CICIYIONIMX IIeJIel: OCBOCHHE CHUCTEMBbl 0a30BBIX 3HAHUH,
OTpaXKaIOIMUX BKJIAJI WHDOpMATUKH B (OPMHUPOBAHUE COBPEMEHHON HAYYHOW KapTHHBI MHpA,
poJb HH(OPMAIIMOHHBIX TIPOIIECCOB B COBPEMEHHOM 00IIIeCTBE, OMOIOTHYECKUX U TEXHUYECKHIX
CHCTEMax;  OBJIQJICHUE  YMEHUSIMH  TPUMEHATb, AaHAJIU3UPOBATh, MPEOOPa30OBHIBATH
WH(OPMAIIMOHHBIE MOJIENIA PEATbHBIX OOBEKTOB U MPOIECCOB, UCTIONB3YS MPU ATOM IU(DPOBHIE
TEXHOJIOTMM, B TOM YHCJI€ MPU HU3YYEHUU APYTUX AUCUUIUIMH, PAa3BUTHE MO3HABATEIbHBIX
WHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH MyTeM OCBOEHUS U UCTIOIh30BAHUS
METO/JI0B MH(OPMATUKH MU UU(PPOBBIX TEXHOJOTUM TMPH HM3YUCHUH PA3TUYHBIX YYEOHBIX
MPEeIMETOB; BOCITUTAHHE OTBETCTBEHHOTO OTHOIICHHSI K COOJIFOJICHUIO ITUYECKUX U MPABOBBIX
HOpPM HMH(POPMAIIMOHHON JESATEIBHOCTH; MPUOOPETEHHE OIbITa HCIOIB30BaHUS IU(POBBIX
TEXHOJIOTHI B WMHAMBHUAYAIbHON M KOJIJIEKTUBHOM y4eOHON M TO3HABATENbHOM, B TOM YHCIE
MPOEKTHOM IESTEIbHOCTH.

1.3 Mnanupyemsbie pe3yabTaTbl OCBOEHHsSI 001IE00pPA30BATEJbLHON AUCUMIIUHBI B
coorBercTBH ¢ PT'OC COO

OOuue (IMYHOCTHBIE M MeTalNlpeAMeTHbIE) Pe3yJbTAaThl 00yUYCHHUS:
B yacT TPpy10BOro BOCIIUTAHNSA:
- TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;
- TOTOBHOCTb K AKTMBHOW J€ATEIbHOCTH TEXHOJOTMYECKONW M COLIMAJIbHOW HalpaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESTEIILHOCTB;
- HHTEpEC K pa3INdHbIM chepam npodeccuoHaIbHON AesITeNbHOCTH,
Osi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:
a) 6a30BBIC TOTUUECKHE ICUCTBUS:
- CaMOCTOATENIbHO (OpMyIHpOBaTh W aKTyaJM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;
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- yCTaHaBIIMBAaTh CYNICCTBEHHBIH MPH3HAK WM OCHOBAHUS JUISI CPaBHEHWUS, KIaCCUDUKAIMHA U
000011IeHH S ;

- OTIPENIENSTh e ICATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPHUU MX JOCTHIKCHHUS,

- BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMAaTPUBACMBIX SBICHHSX;

- BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OICHHBATH COOTBETCTBHE pPE3yJbTATOB IIEIISIM,
OLIGHUBATh PUCKH MOCIEICTBUI NeSTEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TP PEIICHUN )KU3HEHHBIX MTPOOIJIEM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BIIQJICTh HABBIKAMU YYEOHO-HCCIIEIOBATEIBCKOH W TPOCKTHON JEATEIBHOCTH, HaBBIKAMHU
pa3perieHus mpooieM;

- BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATH 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI IS I0KA3aTeNbCTBA CBOMX YTBEP)KICHHM, 337aBaTh MapaMeTPhI
U KPUTEPUU PEIICHUS;

- QaHAIM3UPOBATH MOIYUYCHHBIC B XOJI€ PEIICHHS 33/1a4H PE3yJIbTaThl, KPHTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;

- BBIIBUTATh HOBBIC HUJICH, TIPE/JIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHHUS,

- CIOCOOHOCTH WX MCIIOJIb30BaHMSI B TO3HABATEIIBHOM U COIUAILHON TIPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMA:

- ¢c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JMAIOre KYJIbTYp, CHOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

- COBEpPIIEHCTBOBAHHE S3BIKOBOM M UYUTATENHCKOH KYIBTYphl KaK CpEICTBA B3aMMOACHCTBUS
MEXTy JIFOJIbMU ¥ TTO3HAHUS MUPA,;

- OCO3HaHWE IIEHHOCTH HAyYHOW JIESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH NPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh HHIAMBHIYaTbHO U B TPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

B) paboTta ¢ uHpopmarueii:

- BJIaJICTh HaBBIKAMU IOJTyYeHHsI MHPOPMALIU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIISATh TOUCK, aHAIM3, CUCTEMATH3aIMI0 U WHTEPIPETAIMI0 MHGOPMAIIMUA PA3TUIHBIX
BUOB U (POPM TIPEICTABICHHUS;

- CO03/1aBaTh TEKCThl B Pa3JIMYHBIX (hopMaTax ¢ y4eToM Ha3HAYCHHUS WHPOPMALUU M IEICBOM
ayJIUTOpPUH, BRIOHPAsi ONTHMATBHYIO (POPMY MPEICTABICHUS M BU3YyalIN3allNH;

- OILICHMBATh JOCTOBEPHOCTb, JETUTHUMHOCTh WH(OpMAlMM, €€ COOTBETCTBHE IPAaBOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCMOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIlMOHHBIX 3a1ad C COONIOJIEHUEM TpeOOBaHWI
HPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHUEHBI, pecypcocOepeeHns, MPaBOBbIX M ATHUYECKHX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

- BJIQJICTh HABbIKAMH PACIIO3HABAHUSI M 3aIUTHI HHGOPMAIIUY, HHPOPMAIMOHHOM 0€301MacHOCTH
JMYHOCTH.

JAucuuniuHapHblie (MpeaMeTHbIe) Pe3yJbTaThl 00y4YeHH s :
- TIOHMMAaTh Yrpo3y HH(POPMAIIMOHHON OE30MacCHOCTH, HCIIOJNB30BaTh METOABl U CPEACTBA
MPOTUBOACUCTBUS ATUM Yyrpo3aM, coOONIoIeHHe Mep Oe30MacHOCTH, MPeJOTBPAIIAIOIINX
HE3aKOHHOE PACHpPOCTPaHEHHE TMEPCOHANBHBIX JAHHBIX; COOMIOJeHHEe TPEOOBAHUN TEXHHUKHU
0€30MacHOCTH U TUTHUEHBI TIPU padOTe ¢ KOMIBIOTEPAMHU B APYTUMHU KOMIIOHEHTaMH U(PPOBOTO
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OKpYXCHHMSI; TIOHUMAHUE IPABOBBIX OCHOB HCIOJIb30BaHUS KOMIBIOTEPHBIX MporpamM, 0a3
JAHHBIX B paboThI B ceTH MHTEpHET;

- yMeThb OpraHu30BbIBaTh JHYHOE HWH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHEM
Pa3IMYHBIX CPEACTB IMU(PPOBLIX TEXHOJOTUH; MOHMMAHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
rOCyIapCTBEHHBIX yCIyT, HU(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; IOHMMAHUE BO3MOXXHOCTEH U
OTPAaHMYEHUN TEXHOJOTH WMCKYCCTBEHHOTO HWHTEIUICKTAa B PA3MUYHBIX O0JIACTAX; HAIUYUE
IpeJICTaBlIeHUi 00  HWCHONB30BaHUM HMH(DPOPMALMOHHBIX  TEXHOJOTMM B pa3iIHuYHBIX
npodeccuoHaTBHBIX chepax

- yMeThb peaju30BaTh JTalbl PEHICHHUS 3aJady Ha KOMIBIOTEpE; YMEHHUE pealn30BbIBATH Ha
BBIOpAaHHOM JJII M3YYCHHUS SI3bIKE MpOorpaMMupoBaHus Bbicokoro ypoBHs (ITackams, Python,
Java, C++, C#) TunoBble anropuTMbl 0OpabOTKM YHMCEN, YUCIOBBIX MOCIEIOBATEILHOCTEH U
MAacCCHBOB: TMPEJCTABJICHUE 4YHCIa B BHAEC HaOOpa MPOCTHIX COMHOXKHUTENICH; HaxXO0XKJICHUE
MaKCUMaldbHOW (MHUHUMaNbHOW) UUGPB HATYpaIbHOTO YHCIA, 3allMCAaHHOTO B CHUCTEME
CUHCJICHHSI C OCHOBaHUEM, He mpeBblmaromuM 10; BerYucieHre 0000IEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCUBa WM YHCIOBOW IOCIIEOBATEILHOCTA (CyMMBI, MPOU3BEICHUS CPEIHEro
apupMETUYECKOro, MUHUMAJIBHOTO M MAaKCHUMaJIbHOTO 3JIEMEHTOB, KOJUYECTBA DJIEMEHTOB,
YIOBJIETBOPSIONINX 3a/IaHHOMY YCJIOBHIO); COPTUPOBKY JIEMEHTOB MACCHUBA;

- BJIAJICTh NPEJCTABJICHUSIMH O POJIM WHGOPMAIIUU U CBS3aHHBIX C HEHW MPOIECCOB B MPHUPOJIE,
TEXHHUKE U OOIIECTBE; MOHITUIMH «UH(MOPMaLUs», «MH(OOPMALIMOHHBINA MPOILIECC», «CUCTEMAY,
«KOMITOHEHTBI CUCTEMBD» «CHUCTEMHBIH 3PQPeKT», «HMHPOPMAIMOHHAS CHUCTEMay, «CHUCTEMa
yIpaBlIeHUS»; BIaJIeTh METOJAaMU MOUCKa MHpOpMAIMU B ceTu VIHTEepHET; yMeTh KPUTHUYECKU
OIICHUBATh HH(OPMAIIHIO, TIOTYICHHYIO U3 ceTH MHTepHeT; XapakTepu30BaTh OOJIBIINAE JaHHBIC,
MPUBOIUTH MPUMEPHI ICTOYHUKOB MX MOJYYEHHS M HAIIPABJICHUS UCIIOJIb30BaHUS;

- TIOHMMaTh OCHOBHBIC TPUHIIMIBI YCTPOWCTBA U (DYHKIIMOHUPOBAHMS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWJIBHBIX KOMIBIOTEPOB; TEHACHIMUNA Pa3BUTHSI  KOMIIBIOTEPHBIX
TEXHOJIOTHI; BJIaJIeTh HaBBIKAMH PAOOTHI C OTIEPAIIMIOHHBIMUA CUCTEMAaMU U OCHOBHBIMHU BUJAMU
MIPOrPaMMHOTO OOecTieueHus AJis pelieHusl ydeOHbIX 3a/1a4 10 BRIOPaHHOM Clielnaan3aluy;

- UMETh TIPEACTABJICHHUS O KOMITBIOTEPHBIX CETSAX M WX POJU B COBPEMEHHOM MHpE; 00 0Omumx
MPUHIIMIIAX pa3pabOTKu U GYHKITMOHUPOBAHUSI UHTEPHET-TIPUIIOKECHHUI;

- TIOHUMAaTh OCHOBHBIE TMPHUHIIUIBI JTMCKPETU3AIMU PA3IMYHBIX BUIOB WH(OpMAIUU; yMETh
OTpeAensiaTh MHPOPMAIMOHHBIM 00BEM TEKCTOBBIX, Tpa)UYEeCKUX M 3BYKOBBIX JaHHBIX INPU
3a/IaHHBIX TTapaMeTpax AUCKPETU3AIINH,

- YMETh CTpPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIHE OJHO3HAYHOE JEKOJUPOBaAHUE
cooOmieHu# (rpeduKcHbIE KOABI); HMCIOJIB30BaTh MPOCTEUINNE KOJABI, KOTOPHIC MO3BOJISIFOT
0oOHapyXUBaTh M UCIIPABIISATH OMIMOKH MPH Mepeiaye TaHHBIX;

- BJIQJIETh TEOPETHUYECKUM aIapaToM, TTO3BOJISIONIMM OCYIIECTBIIATH MIPEICTABICHNUE 3aJaHHOTO
HATYpaJIbHOTO 4YHCIIa B Pa3MYHBIX CHUCTEMaX CYHUCIICHUS; BBIIOJHATh MpeoOpa3oBaHUs
JIOTUYECKUX BBIPAKEHUMN, UCTIOIB3YS 3aKOHBI alreOphl JIOTUKH;, OMPEASIATh KpaTUalIuid MyTh
BO B3BEHICHHOM Tpade U KOJIMYECTBO TMyTed MEXIy BepIIMHAMH OPHEHTUPOBAHHOTO
aIMKJINYecKoro rpada;

- YMETh YHMTaTh W MOHMMATH MPOTPAMMBI, PEATH3YIONINE HECIOXHBIE aITOPUTMBI 00paObOTKH
YUCJIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE MACCUBOB M CUMBOJIBHBIX CTPOK) Ha BHIOPAHHOM
JUTSL U3YYEHUSI YHUBEPCAILHOM SI3bIKE MPOTrpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python,
Java, C++, C#); aHanmu3upoBaTh aITOPUTMBI C WCIOJIB30BAHUEM TaOJHI] TPACCHPOBKH;
ompeaensiTh 6e3 UCTOIB30BaHUSI KOMITBIOTEpA PE3yNbTaThl BHIMOIHEHHS HECIOKHBIX IPOrpPaMM,
BKJTFOYAIONTUX IIMKJIbI, BETBJICHUS W TIOJIIPOTPAMMBI, TPU 3aJaHHBIX MCXOJHBIX JaHHBIX;
MOIU(UIIUPOBATH TOTOBBIE MPOTPAMMEI JJIsl PEIICHUS HOBBIX 3a/1a4, UCIIOJIb30BaTh UX B CBOUX
IporpaMMmax B KauecTBe MOJIporpaMM (mporenyp, GyHKIu);
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- YMeTb CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTbI M JI€MOHCTPALlMOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CpPEICTB U
00JIayHBIX CEPBHCOB; YMEHHUE MHCII0Jb30BaTh TaOJMUYHbIE (pEIsLMOHHbIE) 0a3bl IAHHBIX, B
YaCTHOCTH, COCTaBIISITh 3alpoChl B 0a3ax JaHHBIX (B TOM YHCIE BBIYUCISIEMBIE 3alpoOChHl),
BBINOJIHATh COPTUPOBKY M IOUCK 3amMcedl B 0a3e JaHHBIX; HAMOJHATH pa3paboTaHHyr 0azy
JAHHBIX; YMEHHUE HCIIONb30BaTh JJIEKTPOHHBIC TAOMHMIBI JJs aHaiu3a, NPEJCTAaBICHHUS U
00pabOTKM TaHHBIX (BKJIFOYAsl BBIYMCICHUE CYMMBbl, CPEAHETO apu(pMETHUECKOTr0, HauOOJIbIIErO
Y HaMEHbILIEr0 3HAYEHUH, PEILIEHUE YPABHEHU);

- YMEThb MHCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMATUYECKUE MOJENM JUIsl aHaluu3a OOBEKTOB M
nporeccoB: (OpPMYIHpPOBAaTh LEAb MOJCTUPOBAHMS, BBIIOJIHATH AaHAIW3 PE3YJITATOB,
IIOJIyYEHHBIX B XOJE MOJCJIHMPOBAHMs; OLICHMBATH AaJEKBAaTHOCTb MOJEIH MOJEIUPYEMOMY
00BEKTY WU MPOLIECCY; IPEACTABIATH PE3YJIbTAaThl MOIEIUPOBAHUS B HATJISAHOM BU/IE;

- yMeTh KJaccH(UIMPOBATH OCHOBHBIC 3a/aud aHajiu3a JaHHBIX (IPOTHO3MPOBAHUE,
KiIaccupuKanus, KiIacTepu3anus, aHalu3 OTKIOHEHWH); TOHMMATh IIOCIIEI0BAaTEIIbHOCTh
peleHus 3a/ad aHajiM3a JaHHBIX: cCOOp MEpPBUYHBIX JAaHHBIX, OYMCTKA M OLIEHKAa KayecTBa
JAHHBIX, BBIOOP M/WMJIM MOCTPOEHUE MOJEIH, MpeoOpa3oBaHue JaHHBIX, BU3YyaTU3alUsl JTaHHBIX,
MHTEPIIPETALNS PE3YJIBTATOB;

- UMETb TpEeACTaBICHHA O O0a30BbIX TNPUHIMIIAX OpPraHM3alud © (YHKIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEH;

- YMETb OIPENENATh CPEAHIOI0 CKOPOCTh MEpeAayd JAHHbBIX, OLICHUBATh W3MEHEHHE BPEMEHU
nepeaayy Npu U3MEeHEeHUH HHPOPMALIMOHHOTO 00beMa JJaHHBIX U XapaKTEepPUCTHK KaHajla CBA3H;
- YMeThb CTpPOUTh KOJ, OOECHEUMBAIOIIMNA HAWMEHBUIYI0O BO3MOXHYI CPEIHION JUIMHY
COOOIIEHNs TpH M3BECTHOH YacTOTE CHMBOJIOB; MOSICHATH MPUHUUIBI PabOThl MPOCTHIX
AITOPUTMOB CKaTHS IaHHBIX;

- YMETh HCIOJIb30BATh IIPU PELIEHUH 3a/1ad CBOMCTBA MO3MLMOHHON 3allMCU YHCEIN, aITOPUTMBI
MOCTPOEHHUS 3alUCH 4YMCia B MO3ULIMOHHONW CHUCTEME CUMCICHHS C 3aJJaHHbIM OCHOBAHHEM U
IIOCTPOEHHS YHUCJIa MO CTPOKE, COJAEprKalleil 3amuch 3TOr0 4YHCiIa B MO3MIMOHHOW CHUCTEME
CUMCIICHUS C 33JaHHBIM OCHOBAHMEM; YyMEThb BBINOJHATH apU(PMETUYECKHUE ONepaluud B
MO3UIMOHHBIX CHCTEMax CUYMCIECHHSA; YMEHHE CTPOUTh JIOTMUECKOE BBIPAXKCHHE B
JTU3BIOHKTUBHON UM KOHBIOHKTUBHOM HOPMaJIbHBIX (pOopMax IO 3a/JaHHOM TabiHile HCTUHHOCTH;
UCclieoBaTh 00JIACTh HCTHHHOCTH BBICKa3bIBaHUS, COJEpIKALIEro IEepEeMEHHBIE; pellaTh
HECJIOKHbIE JIOTUYECKHE YpAaBHEHHUS; YMETh pellaTh aJIrOPUTMUYECKHE 3aJauM, CBSI3aHHBIE C
aHamu3oM rpadoB (337ayd IMOCTPOEHHUsS] ONTHMANBHOTO IyTH MEXIy BepLIIMHaMu Trpada,
ONpeeNeHus] KOJMYECTBA PA3IMYHBIX IyTeH Mexay BepUIMHAMH OpPHUEHTUPOBAHHOTO
alMKJINYECKOro rpada); yMeTb UCIOJIb30BaTh JEPEBbS IPU aHAIM3€ U MOCTPOCHUU KOJIOB M JIJIsS
IpeJICTaBICHNUs] apu(pMETHUYECKUX BBIPAXCHHUM, MPU pEUIeHUM 3a/ad MOUCKA U COPTUPOBKU;
YMETh CTPOUTH JEPEBO HIPHI IO 33aJaHHOMY ajJrOpUTMY; pa3padarbiBaTh U OOOCHOBBIBATH
BBIMTPBILIIHYIO CTPATETHIO UTPHI;

- NMOHMMAaTh 0a30BBIE ANTOPUTMBI OOPAOOTKM YMCIOBOM M TEKCTOBOW HH(pOpMaluu (3amuch
yHucesl B MO3UIMOHHON CHCTEME CUMCIEHHS, AEIMMOCTh LENbIX YHUCeNl; HaXOXIEHHE BCeX
OPOCTBIX YHCEN B 33JaHHOM JMana3zoHe; oO0paboTka MHOTOpPa3psAHBIX LENbIX YHCEN; aHaIu3
CUMBOJIBHBIX CTPOK U JAPYTHX), aNTOPUTMOB IOMCKAa U COPTUPOBKH; YMEHHE OIpeNeisaTh
CJIO)KHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHpOBAaHHE 3JEMEHTOB MAacCuBa,
COPTUPOBKA MaccHBa, NepeOOpHBbIE AJTOPUTMBI, JIBOMYHBINA IMOHCK) W MPUBOJIUTH MPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH ISl pELICHUs] OAHOM 3a7auu;

- BJIQJIETh YHHUBEPCAIbHBIM SI3BIKOM MpPOrpaMMHpoBaHus Bbicokoro ypoBHs (Ilackans, Python,
Java, C++, C#), npencraBieHusMd 0 0a30BBIX THUIAX JAHHBIX U CTPYKTypax NaHHBIX; YMEHHE
UCIIOJIb30BAaTh OCHOBHBIE  YNPABJISIONIME KOHCTPYKLIMH; YMETh OCYHIECTBIIATH aHAJIN3
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IPEUIOKEHHON IPOrpaMMbl: OIpPENENATh pPe3yibTaThl pabOThl MPOrpaMMbl MPH 3aTAHHBIX
UCXOJHBIX JaHHBIX; ONPENENATh, IPU KAKUX HCXOJIHBIX JIAHHBIX BO3MOXKHO IIOJIYy4YEHHUE
yKa3aHHbIX PE3yJbTaTOB; BBIABIATH JaHHbIC, KOTOpblE MOTYT NPUBECTH K OLIMOKe B pabore
IpOTpaMMbl; (GOPMyTUPOBATH MPEIIOKEHHUS 110 YITYUIICHHIO TPOrPAaMMHOTO KOJIa;

- YMETh pa3pabaThlBaTh U PEaIN30BbIBATH B BUJE IPOrpaMM 0a30BbI€ aJITOPUTMBI; UCIIOIb30BaTh
B IIpOrpamMMax JAaHHbIE Pa3JIMYHbIX TUIIOB C yYETOM OTPAHUYEHUI Ha MANa30H UX BO3MOXKHBIX
3HAYEHUH, NPUMEHSTh NPH PELICHUU 3aJad CTPYKTYpbl JaHHBIX (CIMCKH, CIOBapH, CTEKH,
ouepean, JIepeBbs); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBI Ui 00paboOTKU
YHUCIOBBIX JAHHBIX M CHUMBOJBHBIX CTPOK; HCIIOJIB30BaTh IpH pa3padoTKe MporpaMm
OMONMMOTEKH TMOANPOrpaMM; 3HATh (PYHKIHMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CpeACTB cpeabl pa3pabOTKH; YMEHHME MCIIOJb30BaTh CPEACTBA OTJIAAKM IpOrpaMM B cpele
IPOrpaMMHUPOBAHHUS; YMEHHE JTOKYMEHTUPOBATH IPOIPAMMBbI;

- YMETh CO3[aBaTh BEO-CTPAaHUILbl; YMEHHE UCIOIb30BATh 3JIEKTPOHHbIE TAOIMUIIBI JUIsl aHAJIN3A,
IIpeJICTaBICHUs U 00paOOTKU JaHHBIX (BKJIOYAs BHIOOP ONTUMAIBHOIO PELIEHUs, IOA00p JIMHUU
TPeHJa, pellieHHe 3a/1a4 IPOTHO3UPOBAHUS); BIIaJIeTh OCHOBHBIMU CBEACHUSAMH O 0a3axX JaHHbIX,
UX CTPYKTYype, CpEeACTBaxX CO3JaHMs U paboThl € HUMH; HCIOJIb30BaTh TaOJIUUYHbIE
(pensimoHHBIe) 0a3bl JaHHBIX U CIIPABOYHbBIE CUCTEMBI.

2. CTPYKTYPA U COAEP KAHUE OB[[[EOBPA3OBATEJII)H0ﬁ JUCHUITIUHBI
2.1. O0beM TMCHMILIMHBI M BU/bI Y4e0HOI1 padoThI

Bup yueoHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI TN CHUTITTHHBI 180
OcHoBHOe coaep:xaHue 80
BT. U..
TEeOpeTUIecKoe oOydeHne 58
MPaKTUYECKUE 3aHATUS 22
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE 79
NPUKJIATHBIX MOTYJ1€ei)
Moayab 1. AHATUTHKA M BU3yaJIu3anus J1aHHbIX HA Python® 36
BT. 4..
KOHTPOJIbHBIE pabOTHI 8
MPaKTUYECKHUE 3aHATUS 28
Moayas 2. Beenenue B 3D moaenmpoBanue* 36
BT. 4..
TeopeTudecKoe o0ydyeHne 8
MPaKTUYECKHUE 3aHATUS 28
KoncyabTanumu 4
IMpomeskyTounasi arrectamust (3xk3amen) — 1,2 cemectp 24
UTOoro 180
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2.2. TemaTnyeckuii IJIAH U COJEPKAHME JUCHUIIIHHBI

HaumeHnoBanue Copaepxxanue yueOHOro MmaTreprasia (0CHOBHOe U NpodecCHOHAIbHO-OpHeHTHPOBaHHoe), | O0bem | Popmupyembie
pa3/iesioB M TeM JabopaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHHI) 4acoB KOMIIETEeHI[UHU
OcHoBHOe€ coJepKaHue
Paznea 1. Nudpopmanus 1 HuHGOPMALMOHHAA J1eATEJbHOCTh YeJI0BEKa 22
Tema 1.1. OCHOBHOE coJiepKaHue 2 OK 02
HNudopmanus u [TonsTne «nHPOpMaIUI» Kak QyHIaMEHTAIBHOE IMOHITHE COBPEMEHHON HAYKH.
HH(OPMALOHHbIEC [TpencraBiaenne 06 OCHOBHBIX MH(MOPMALMOHHBIX MpoLeccax, o cuctemax. Koguposanue
Npouecchl uHpopmanuu Madopmanus u nHPOpMAIIMOHHBIE TPOIECCHI
Teopernueckoe o0ydeHue
Tema 1.2. IToaxoabl k | OCHOBHOE cofiepKaHHe 2 OK 02
U3MEpPEeHHUI0 [Toxxonap! k U3MepeHuto nHpopMaluu (corepKaTeabHbIH, aapaBUTHBINA, BEPOSITHOCTHBIN).
HH(pOpMaLH Ennnunst nsmepennst napopmanuu. MaGopMamoHHbie 00bEKTHI pa3InYHbIX BUIOB.
YHUBepcallbHOCTb AUCKPETHOTO (1IM(poBoro) npeacrasiaeHus nupopmanuu. Ilepenaya u
xpaHeHnue uHpopmauu. OmnpeneneHrne 00beMOB pa3IMYHBIX HOCUTENEeNH nHopMauu. ApXuB
uHpopMaLuu
[Tpaktuueckue 3austus Nel 2
Tema 1.3. OCHOBHOE coJiepKaHne 2 OK 02
Komnslorep n IIpuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [IpUHINIT OTKPBITON apXUTEKTYphl. Marucrpais.
uudposoe ArnmapaTHoe yCTpONCTBO KOMIIbIOTEpA. BHEIIHAA MaMATh. Y cTpoiicTBa BBOJAa-BbIBOJA.
NpeacTaBJIeHue [Toxonenuss OBM. Apxutektypa OBM 5 nokosnenus. OcHOBHbIE XapaKTEPUCTUKH
HH(pOpMaLH. KoMIbtoTepoB. [IporpaMmMHoe obecnieueHre: KiaccuuKaus U ero Ha3HayeHue, CeTeBoe
YcrpoiicTBo IporpaMMHO€E obecrieyeHne
KOMIIbIOTEPA Teopernueckoe o0yueHne
Tema 1.4. OCHOBHOE coJiepKaHNe 8 OK 02
Koanuposanue [IpencraBieHue o pa3IUYHbIX CUCTEMAaX CUMCIEHUS, IPEACTaBICHIE BEIIECTBEHHOTO YUCIIa B
HH(pOpMaLH. CHCTEME CUMCIICHHS C JIFOOBIM OCHOBAHUEM, MIEPEBO/I YHCTIA U3 HEAECATUUHON MO3UIIMOHHOM

CucreMbl CYHCJICHUSA

CHCTEMBI CUHMCIICHUS B IECATUYHYIO, TIepeBo/1 BemecTBeHHOro uncia u3 10 CC B apyryto CC,
apudmernueckue aericteus B pazubix CC.

Hpe}ICTaBHeHI/Ie YHCJIOBBIX NTAaHHBIX: O6HH/IG MMPUHOMUIIBI TPEACTABICHUA JaHHBIX, q)OpMaTBI
MIPEICTABJICHUS YHUCEIL.
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[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBbIE TAOIHIIBI CUMBOJIOB, 00bEM TEKCTOBBIX JIaHHBIX.
[TpencraBnenue rpadhUIeCcKuX JTaHHBIX.

[IpencraBieHue 3ByKOBBIX TaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue 1aHHBIX TPOM3BOIBHOTO BUJA

[IpakTuueckue 3ausatust No2

Tema 1.5. Dnementnsl | OCHOBHOE COAEp)KaHUE OK 02
KOMOMHATOPUKH, OcCHOBHBIE TOHATHS AITeOPHI JTOTUKH: BBICKA3bIBAHHUE, IOTUUECKHUE OIEpaIli, TOCTPOCHUE
TEOPHH MHOKECTB M | TaONMUIbI HICTUHHOCTH JIOTUYECKOTO BhIpaskeHus. [ pacduyeckuit Mmetos anreOpbl JIOTHKH.
MaTeMaTH4YeCKOU [TonsiTue MHOkecTBa. MouiHOCTh MHOKeCTBa. Onepaiuu HaJl MHOXecTBaMu. Pelenue
JIOTHKH JIOTUYECKHX 3a]a4 rpauuecKkuM cnocobom

[TpakTrueckue 3anstus Ne3
Tema 1.6. OCHOBHOE coJiepKaHue OK 01
KoMmnblorepHsie KomnrelorepHsle cetu ux knaccudukainus. Pabora B gokanbHo# cetu. Tononoruu gokaabHbIX OK 02
CeTH: JOKAJIbHbIE ceteil. O6meH nanueiMu. [ mobGanbHast cets MuTepuet. [P-agpecanus. [IpaBoBbie OCHOBBI
cerH, ceTb UnTepuer | pabotsl B cetu MHTEpHET

Teoperuueckoe o0ydeHue
Tema 1.7. Ciryx0b1 OcHOBHOE coJiep>KaHue OK 02
HNuTepnera CnyxOb1 1 cepBucsl IHTepHETA (JIEKTPOHHAS 110YTa, BUJICOKOH(pEPEHIINH, POPYMBI,

MeCCeH IKepbl, coluanbHble ceTn). [louck B UHTepHETE. DNeKTpoHHAs! KOMMEPIIUS.

[Tudpossie cepBUCH rOCYIaPCTBEHHBIX YCiyr. JloctoBepHOCTh MH(pOpMarn B IHTepHeTe

ITpakTnueckue 3ansTust Ned
Tema 1.8. CeteBoe OCHOBHOE COJIep>)KaHNE OK 01
XpaHeHHe JaHHBIX M | Opranu3anus JMYHOTo HH(OPMAIIMOHHOTO MpocTpancTBa. O6IauHble XpaHUIIUINIA JaHHBIX. OK 02
uu(ppoBoro KoHTeHrTa | Paznenenue npas 1ocryna B o0ayHbix XpaHuinniax. KonnexktusHas paboTa Haj

nokymentamu. CobioieHne Mep 6€30acHOCTH, MPEIOTBPAIIAIONINX HE3aKOHHOE

pacnpocTpaHeHHE MEPCOHATBHBIX TaHHBIX

ITpakTueckue 3ansatus Ned
Tema 1.9. OCHOBHOE coJIepKaHNe OK 01
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Nudopmanuonnas HNudopmanmonnas 6ezonacHocTs. 3amura napopmanuu. Madopmanmonnas 6e301acHOCTh B OK 02
0e30macHOCTD mupe, Poccun. BpenonocHsle nporpammsl. AHTUBUPYCHBIE IporpaMMebl. be3onacHocTs B

HuTepHere (ceTeBble YIpo3bl, MOIIEHHUYECTBO). TpeH bl B pa3BUTHH HU(POBBIX TEXHOJIOTUH;

PHCKH U TIPOTHO3BI HCIIOIB30BaHMS IU(PPOBBIX TEXHOJIOTUH MPHU PEIICHUH MPO(HECCHOHATBHBIX

3a/1a4u

Teoperndeckoe oOydeHne
Paznen 2. Hcnoab30BaHHE MPOTPAMMHBIX CHCTEM U CEPBHCOB
Tema 2.1. O6padoTka | OCHOBHOE coJiepKaHUE OK 02
uHopmanuu B TekcToBbIe JOKYMEHTHI. Bubl mporpaMMHOTo oOecriedeHus Aisi 00pabOTKH TEKCTOBOU
TEKCTOBBIX uHpopmanuu. CozlaHre TEKCTOBBIX TIOKYMEHTOB Ha KOMIIbIOTEpeE (Orepanuy BBOJa,
npoueccopax penakTupoBaHus, GOpMaTHPOBAHUS)

IIpakTuueckue 3anatust N6
Tema 2.2. OcCHOBHOE coJiepKaHNe OK 02
Texnonornn MHoroctpannusbie TOKyMeHTbI. CTpyKTypa 10KyMeHTa. [ unepTekcToBble JOKYMEHTHI.
CO3/1aHUA ComecTtHas padota Haja nokymeHToMm. [11aGioHsb!.
CTPYKTYpUPOBaHHBIX | [IpakTrueckue 3aHatus Ne6
TeKCTOBBIX
JOKYMEHTOB
Tema 2.3. OCHOBHOE coJIep)KaHNe OK 02
Komnbrorepnas KomnbrotepHas rpaduka u e€ Busl. @opMaTsl MyIbTUMEIUHHBIX ¢aitnos. I'papuueckue
rpaguxa u penaxtopsl (ITO Gimp, Inkscape). [Iporpammsl no 3anucu u pegaktupoBanus 3syka (110
MYJIbTHMEIHA AynmuoMacrep). Ilporpammel penaktupoBanust Bujeo (I1O Movavi)

ITpakTnueckue 3ansTust Ne7
Tema 2.4. OCHOBHOE COJIepKaHNE OK 02
Texnonorun TexHonoruu 00pabOTKU Pa3TUYHBIX 00BEKTOB KOMIIBIOTEPHOU Tpag Ky (PacTpOBBIE U
00paboTkHn BEKTOPHBIE N300paKeHUs, 00pabOTKa 3ByKa, MOHTAK BHJICO)
rpadpuyeckux [Ipaktuueckue 3ausatust No§
00bEKTOB
Tema 2.5. OCHOBHOE coJiepKaHne OK 02
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IIpencraBienue Buapl KOMIbIOTepHBIX npe3eHTanuii. OCHOBHBIE ATaNbl Pa3pabOTKH Mpe3eHTAuN. AHUMaIUs
npodeccuonanbHoii | B npe3eHtanuu. llabmonsl. Komnosuius 00beKTOB npe3eHTalun
uHopmanuu B Buae | [Ipakruueckue 3anarusi No9
npe3eHTanui
Tema 2.6. OCHOBHOE coJiepKaHue OK 02
NuTepakTHBHBIE H [Tpunuune! mynbTuMenus. MIHTepakTUBHOE MpecTaBIeHNue HHPOPMAIIH
MYJIbTHMeIHHHbIE [IpakTrueckue 3anatus Ne9
00beKTHhI Ha cJalije
Tema 2.7. OCHOBHOE coJiepKaHue OK 02
I'mneprekcroBoe A3k pazmeTku runeprekcta HTML. Odopmiienue runepTekcToBoOi cTpaHullbl. Be6-caiiThl u
npeacTaBJjieHue BeO-CTpaHUITBI
uHopmMauuu IIpakTuueckue 3ansatus NelO
Paznean 3. HNudopmaunonHoe MogeiupoBaHue
Tema 3.1. OCHOBHOE coJiepKaHue OK 02
Mogaean u [IpencraBieHne 0 KOMIBIOTEPHBIX MOAENSAX. Buibl Mmoeneil. AneKBaTHOCTb MOJEIIH.
MO/ eJIMpPOBaHHe. OCHOBHBIE 3Tanbl KOMIIBIOTEPHOTO MOJIEIUPOBAHMS
Jranbl Teopernueckoe o0yueHue
MOJEJTMPOBAHUSA
Tema 3.2. OCHOBHOE coJIep)KaHNe OK 02
Cunckn, rpadswi, Ctpykrypa uadopmanuu. Crincku, rpadsl, 1epeBbsi. AITOPUTM MMOCTPOCHHS IEPEBA PEIICHUN
AepeBbs Teopernueckoe o0ydeHue
Tema 3.3. OCHOBHOE coJiep)KaHNe OK 02
MaremaTuveckune AJTOPUTMBI MOJICIMPOBAHMS KpAaTYAUIIIUX MyTe Mex Ay BepuinHaMu (Anroputm [eiikeTpsl,
MoO/ieJIu B MeToa TMHaMHYECKOTO MPOTPaMMHUPOBAHUS ). DIIEMEHTHI TEOPUH UTP (BBIUTPHITITHAS
npogeccuoHaNIbHON | cTpaTerus)
o0J1acTH ITpakTueckue 3ansaTus Nel 1
Tema 3.4. [lonsiTue OCHOBHOE coJiepKaHne OK 01

aJIrOPpUTMA M
OCHOBHbIE

[Tonsitue anropurma. CpoiicTBa anroputma. CriocoOsl 3anucu anropurma. OCHOBHbBIE
ITOPUTMUYECKHE CTPYKTYPBI. 3aliCh allTOPUTMOB Ha sI3bIKe Tporpammupoanus (Pascal,

11
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AJIrOpuTMUYECKHUE Python, Java, C++, C#). Ananu3 allropuTMOB € TOMOIIbIO TPACCUPOBOYHBIX TAOJIHUIL
CTPYKTYPHI
IIpakTnueckue 3anstust Nel2
Tema 3.5. OCcHOBHOE CcoJiepKaHne OK 02
AHaym3 anroputmMoB | CTpyKTypUpOBaHHbIE THIIBI JaHHBIX. MaccuBbl. BermomoratenbHble alropuTMel. 3agadu
B IPodeCCHOHANBHOM | TIOMCKA 3JIEMEHTA C 33JJaHHBIMHA CBOMCTBAMH. AHAIIN3 THIIOBBIX aJITOPUTMOB 00Pa0OTKH YHCEII,
obJsiacTun YHCJIOBBIX MOCIEAOBATEIIbHOCTEW U MaCCUBOB
Teoperudeckoe oOydeHue
[IpakTuueckue 3ansTus Nel3
Tema 3.6. ba3bl OCHOBHOE COJIep>KaHUE OK 02
JAHHBIX KaK MoJeJb | ba3wl JaHHBIX KaK MOJIEJb MPEAMETHOMN o0actu. TaOuuilbl v peNsIiuOHHbIC 0a3bl JTAHHBIX
npeaMeTHoi obdactu | Teopernueckoe 00yUeHUE
IIpaktuueckue 3ansarust Nel4
Tema 3.7. OCHOBHOE coJIep)KaHNe OK 02
TexHosornu Tabmuunerit nporeccop. [Ipuemsl BBoa, pefakTupoBanusi, HOpMaTUPOBAHUS B TAOTHUYHOM
00paboTkHn niporieccope. Anpecanus. CopTUpoBKa, GUIBTpaIus, yCI0BHOE (OPMATUPOBAHKE
uHpopMauuM B [Ipaktuueckue 3ansatus NelS
3JIeKTPOHHBIX
TadJannax
Tema 3.8. ®opmyast | OCHOBHOE cOiepIKaHUE OK 02
U GyHKIMHU B ®opmynsl U QYHKIIUU B JIEKTPOHHBIX Tabnunax. Berpoennsie GyHKINY U UX UCTIOTB30BaHUE.
3JIEKTPOHHBIX MaremaTtuueckue u craructuyeckue pynkuuu. Jlornueckue pynkuuu. Gunancossie
Tadanuax ¢dbynkun. TekcroBeie GyHKIMU. Peanu3anus MaTeMaTHUYECKUX MOJIEIEH B AJIEKTPOHHBIX
Ta0IUIax
[IpakTuyeckue 3ansatus NelS
Tema 3.9. OCHOBHOE COJIep>)KaHNE OK 02
Busyaauzanus Busyanuzanus JaHHBIX B 3JI€KTPOHHBIX TaOIHIIAX
JaHHBIX B
3JIEKTPOHHBIX ITpakTnueckue 3anatust Nel6
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TadJannax
Tema 3.10. OCHOBHOE CcoJiepKaHue 2 OK 02
MogaeanpoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabnmuIax (Ha mpuMepax 3aaad u3 mpodheCcCUOHATBHOM
3JIeKTPOHHBIX 001acTH)
Tabauuax (Ha ITpaktudeckue 3ansaTust Nel6 1
npuMepax 3ajgay u3
npodeccuoHaILHOM
00J1acTH)
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlep:KaHue (MPUKJIATHONH MOYJIb)
IIpukaagHoil MOAYJIb | AHAJIMTHKA U BU3yaJIu3alus JaHHbIX Ha Python
1
Tema 1.1. Benenue B | Copepxanue 1 OK 02
A3BIK WuTepakTuBHAsA cpena nporpammupoBanue Ha Python. Beog u BeiBo maHHBIX. DYHKITUH
nporpamvupoBanus | print(), input(). Tumel aHHEIX. MaTeMaTHYECKHE ONEPALMHU C IIEJIBIMU M BEIIECTBCHHBIMH
Python YUCIIAMU

ITpakTuyeckue 3ansaTust Nel7 4
Tema 1.2. Conepxanue 1
OcHOBHBIE IToHsATHE TOrMYECKUX BBIPAXKEHUN U onepanuil. JIM3bIOHKIUSA, KOHBIOHKIMS, OTPULIAHKE. OK 02
AJITOPUTMHYECKHE Ta6muna ucruaroctu. [IpoBepka ycnoBus B Python. Cunrakcuc uncrpykuwmii if, if-else, if-elif-
KOHCTPYKIMH Ha else. Peanuzanus nukinndeckux anroputMoB B Python. @ynknus range(). CuHTakcuC UK
Python for, muxa while

IIpaktuueckue 3ansatust Nol§ 4
Tema 1.3. Conepxxanue 1 OK 02
Pabora co cnuckamu | [Tonstue criucka B Python. Co3nanue u cuntbiBanne ciuckoB. OYHKIIUU U METO/IbI CTTHCKOB.
U CJIOBAPSIMH [Tonsitue cnoBaps. Otnuuus cnoBapeit ot cnuckoB. Co3aanue cioBaps. MeTobl cioBapei.

IIprMeHeHre CIMCKOB M CJIOBapeil B peabHbIX 3a/ladax.

ITpakTnueckue 3ansTusiNe19 4

KoHnTponbHbIe paboThl 1
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Tema 1.4. Coneprkanue OK 02
AnasmTuka 1aHHbIX | [loHsTHe nanubix, Oonbiux ganHbX. Habops! qanabix. [Inargopma Kaggle. bubnmoreka
Ha Python Pandas. O6wektsl Series u DataFrame. TToxydenue o6meii nHGOpMaIHK O JaHHBIX.

Wuaexcanys o yCJIOBHSIM M U3MCHCHHE JAHHBIX B TA0JIMIIAX.

[TpakTrueckue 3ansatus Ne20
Tema 1.5. Conepxanue OK 02
AHA/IM3 JaHHBIX HA IloHsTHE CTaTUCTUKH, OIMCATEIIFHOM cTaTUCTUKN. OnucaTeaIbHBIA aHan3 JaHHBIX. OCHOBHBIE
NPAKTHYECKUX OTrcaTeNbHbIE CTATUCTUYECKHUE BEIMYMHEI (4acTOTa, cpeiHee apudMeTnieckoe, MeIuaHa,
npumepax MoOJ1a, pa3Max, CTaHJapTHOE OTKIOHeHHe). DYyHKIMYU ONUcaTeNbHOM cTaTucTUkU B Python

Pandas. [IpakTuka BEIYHCICHNS OMUCATEILHBIX CTATHCTUYECKUX BenudrH B Python Pandas

[Ipaktuueckue 3anatust No20
Tema 1.6. Conepxanue OK 02
OcHoBbI HeoOxoauMocTh BU3yanu3anyy JaHHBIX 171 aHanu3a. [lonsatiue HaydHo# rpadukm.
BU3YyAJIH3ALUA bubnuorexa Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BUJIBI TPapUKOB
AAHHBIX (TEcTOTpaMMBI, TMarpaMMBbI pacCesiHUS, TUarpaMMa pa3Maxa, JIMHEHHbIN rpaduk, Kpyropas

JMarpaMma, TermioBsle kapThl). OcHOBHBIE rpaduueckue koman sl B Matplotlib

[Tpaktuueckue 3ausTus No21
Tema 1.7. Conepxxanue OK 02
IIpoexTHast padora XapakTepruCcTHKa OCHOBHBIX 3TAIIOB IIPOIEcca AaHAJIN3a JaHHBIX. [[0roTOBKa NaHHBIX.
«AHaamn3 00J1bIIMX HccnenoBanue u Buzyanu3sanus n1aHHbiX. [locTpoeHne npeackasaTenbHOM MOJEIH.
JaHHBIX B Nutepnperanus pe3yabpTaToB aHainu3a. Peanu3anus OCHOBHBIX 3TaIlOB MpoLecca aHAIN3a
npogeccMoHaAILHON | TaHHBIX HA MpUMeEpe Habopa NaHHBIX U3 MTpohecCHoHaTbHON chepsl
chepe» ITpakTueckue 3anstus No22
Hpukaagnoit moxyas | OcuoBsl 3D MoaeupoBaHus
2
Tema 2.1 Cucrema Conepxxanne OK 02

TPeXMepHOro
MO/IeJINPOBAHUSA
KOMITAC-3D LT.

CucreMbl aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBAHUSA: HCTOpPHUS, HA3HAUYEHUE, IPUMEPBI.
KOMIIAC — KOMIlInekc ABromatu3upoBaHHbix Cucrem. 3amyck cuctembl KOMITAC-3D.
Wutepdeiic cucremsl
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OxHo JlokymeHTa

Teopernueckoe o0yueHue

[IpakTuueckue 3ansaTus Ne23 4
Tema 2.2 OcuoBubie | CoznepxaHue 2 OK 02
NpHeMbl CO31aHUs [TocTpoeHue reoMeTpUYECKUX MPUMUTUBOB (OTPE3KOB, MPSMOYTOJIbHUKOB, OKPY>KHOCTH).
reoMeTpHYeCKHX Tel | MHOTOrpaHHUKY M TeJla BPALICHUS: BUIABI MHOTOTPAHHUKOB, 3JIEMEHTHl MHOTOTDaHHHKA,
(MHOTOrpaHHHKH, MPUMEPBI FTEOMETPUUECKUX Tell, OTPAaHUYCHHBIX IIOCKUMH ITOBEPXHOCTSIMHU, DJIEMEHTHI TEJ
TeJia BpalleHus, BpaieHus (04epKoBasi 00pa3yromias, OCh BpalleHus, TOBEPXHOCTh BPAILICHNS, OCHOBAHHUE).
3CKH3bI, IPYNNbI OcHoBHBIE IPUEMBI TIOCTPOEHHSI MHOTOTPAHHUKOB U Tell BpaiieHus. [locTpoenue 3cku30B.
reomerpu4eckux Teq) | Co3mganue rpynibl reOMETPUIECKHUX T
Teopetnueckoe o0yueHne
[TpakTrueckue 3ansatust No24 8
Tema 2.3 Coneprkanue OK 02
PepaktupoBanne 3 D | CymHOCTh MOHATHS «PEIaKTUPOBAHUEY, 3a]1a4H PEJAKTHPOBAHUS ICKU30B, 3d Mozeneid, 2
mozaeJeii. Co3manune OCHOBHBIE c1toco0bI penaktTupoBanus 3 D mozaeneit. Co3zganue 3 D Mozeneit ¢ anemeHTaMu
3 D moaeJeii. 3akpyrieHus (ckpyraenus) u packamu. Coznanue 3d Mozeneit o miocKoMy 4epTexy
OtceyeHne yacTu HOCPEJICTBOM OIEpalluy «BpalleHHus». PacceueHue qeTaim mioCcKOCThIO
AeTaIH Teopernueckoe o0yueHne
[TpakTrueckue 3anaTus No25 8
Tema 2.4 Co3nanue Conepxxanue 2 OK 02
3d mopeJeit Brinonnenue npoektHoi paboTsl «Co3aanue aBTopckux 3d mojenein»: BbIOOp MpOCTeHIMIxX
npocTeimux 00BEKTOB (OBITOBBIX, TEXHUUECKHUX M CTPOUTEIBHBIX) JUISI CO3aHHS MOJIEIN
00bEeKTOB (caMOCTOSITETFHO WJIH C TIOMOIIBIO TIPEToaBaTeisi); 000CHOBaHUE BBIOOPA, CO3/IaHUE MOJIEITH
00BEKTa, HOJrOTOBKA NPE3EHTAIMU U MPE/ICTaBIEHUE BBITIOJTHEHHOW MOJEIN
[TpakTndeckue 3ausaTHst Ne26 8
KoncyabTanumn 4
IIpome:kyTOUHAs aTTeCTALMS 24
(Ox3amen) — 1,2 cemecTp
Bcero 180
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3. MeTonnyeckue yKa3aHusi 10 MPOBeIeHUIO MPAKTHYECKUX 3aHATHI/J1Ia00pPaTOPHBIX
pador

[IpakTHyeckue 3aHATUS 3aKJIIOYAIOTCS B BBINOJHEHMM CTYIEHTaMH, I0J] PYKOBOACTBOM
npenojaBaress, KOMIUIEKCa YYEOHBIX 3aJaHUIl HallpaBICHHBIX Ha YCBOEGHHE Hay4HO-
TEOPETUYECKMX OCHOB y4YyeOHOM JMCLUIUIMHBI, NPUOOPETEHHE NPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJaMHU IPAKTHYECKOH pabOoThl € IPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMIIbIOTEPHOM IpaduKu, MyIbTUMEINA, KOMMYHHUKALIMOHHBIX TEXHOIOTUH.

[TpakTHueckue 3aHATHS CIOCOOCTBYIOT Oojiee INIyOOKOMY HMOHUMAHUIO TEOPETHUYECKOTO
MmarepHaia y4yeOHOro Kypca, a TakKe pa3BUTHIO, (JOPMUPOBAHHMIO M CTAHOBJICHUIO Pa3IMYHbBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyIeHTOB. Hapsgy ¢
dopMHpOBaHHEM YMEHHMH W HaBBIKOB B IpOLIECCE IPAKTHYECKMX 3aHATHH 0000marores,
CUCTCMATU3UPYIOTCA, erIy6JI$IIOTC$I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpa0aThIBa€TCsI CHOCOOHOCTh M T'OTOBHOCTb HCIIOJNB30BaTh 3TH HAaBBIKM Ha IPAKTHKE,
Pa3sBUBAIOTCA MHTCIIJICKTYaJIbHBIC YMCHUA.

[TpakTuyeckue 3aHATHs IPOBOAATCS B (popMe MpakTHUECKUX padoT.

3.1. TeMaTuka M coepKaHue MPAKTHYECKUX 3aHATHI

Ilpakmuueckasa paooma Nel

Tema: Jluckperroe (udpoBOE) MPEICTABICHHE TEKCTOBOM, Tpa)UIeCKOi, 3ByKOBOM
nH(popMauu 1 BUICONH(OPMAITUH.

Lenb: M3yueHne NpuHIUIIOB JUCKPETHOTO (IMPPOBOro) MpeacTaBiIeHus] HHPpOpMaLu

Ilpakmuueckasa paboma N2

Tema: IlpencraBienre HHPOPMALMU B pa3IMYHBIX CUCTEMAX CUUCICHUS

[enb: [IpnoOpeTeHne HaBBIKOB MpeACTaBIEeHUS NHPOPMAIIUU B PA3IMYHBIX CHUCTEMAX
CUMCIICHUS.

Ilpakmuueckaa paboma Ne3

Tema: Jlornyeckre 0CHOBBI pabOThI KOMIIbIOTEPA

HCJ'II)I I/I?,yTH/ITB THUIIBI BBICKa3bIBaHUH. O3HAKOMHUTLCS C ornepanriaM KOHBIOHKIUSA, JTbIOHKIIUA,
UHBEPCHS.

Ilpakmuueckan paboma Ned

Tema: ITouckoBsie cuctemsl. [Ipumep noucka nHGOpMAIMK HA TOCY1aPCTBEHHBIX
00pa3oBaTeNIbHbIX MOpTaNaX.

Llens: [IpuoOpereHre HaBBIKOB PaOOTHI C TOMCKOBBIMHU CUCTEMaMH.

Ilpakmuueckan paboma Ne5
Tewma: Mcnionp3oBaHmne 00J1auHBIX PECYpCOB, paboTa ¢ cepBucamMu SHIEKC
Llenb: OcBoeHMe TeXHOJIOTUH paboThl ¢ cepBucamu Sunekca - "SAunexc.Auck”

Ilpakmuueckan paboma Ne6
Tema: Co3nanue, pegaktupoBanue u popmatupoBanue nokymentos B MS Office Word

[ens: [Tony4uuts HaBbIKU pabOTHI B IpOrpaMme

Ilpakmuueckasa paboma Ne'l
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Tema: MHoroo6pasue crienuagTu3npoBaHHOTO TPOrPAMMHOTO oOecTieueH s U H(POBOTO
000pyI0BaHUS IJIs CO3AaHUs TPAPUUECKUX U MYJIbTUMEIUHHBIX OOBEKTOB.

Llens: O3HaKOMIIEHHE C IPOrPaMMHBIM 00eCIIedeHnEM U U(POBBIM 000PYAOBAHUEM IS
co3iaHus rpauIecKux U MyJIbTUMEAUHHBIX O0ObEKTOB.

Ilpakmuueckan paboma Ne8

Tema: Ayauo- 1 BUICOMOHTAX C UCIIOJIB30BAHUEM CIIEIUATHM3HPOBAHHOTO TPOTPAMMHOTO
oOecrieyeHus.

Llens: [IppoOpeTeHne HaBBIKOB IO CO3/IAHHUIO BUICOPOJINKA CO 3BYKOBBIM COIIPOBOYK/ICHHEM B
kuHocTymu Windows min Movie Maker.

Ilpakmuueckas padoma Ne9

Tema: Co3ganue u pegakTupoBaHue rpaduyecKux U MyJIbTUMEANMHBIX 00BEKTOB CPEICTBAMU
KOMITBIOTEPHBIX IIPE3CHTALIAN.

Iens: [IpnoOpeTeHre HaBBIKOB 10 CO3aHUIO0 Mpe3eHTanuu B PowerPoint

Ilpakmuueckasn paooma Nel0
Tema: CpencTBa co3/1aHus U COMIPOBOXKACHUS CaiiTa.
Llens: O3HaKOMIICHHE C IPOTPAMMHBIMH CPEJICTBAMH CO3/IaHUS M COTIPOBOXKICHHS CaiTa.

Ilpakmuueckasa paooma Nell

Tema: AJNIrOpUTMBI HAXOXKIEHHSI Ha Tpadax KpaTyaulux myTen

Llenb: HM3ydeHHe HEKOTOPBIX AITOPUTMOB HAaxXOXACHHS Ha rpadax KpaTdalmux IyTeH,
uccienoanue 3GHEKTUBHOCTH ITUX ATOPUTMOB

Ilpakmuueckas paboma Nel?2

Tema: OCHOBHBIE aNTOPUTMHMUYECKHE KOHCTPYKIMM M HX OINHMCAHUE CPEACTBAMU SI3BIKOB
IPOrPaMMHUPOBAHHUS

[lens: M3yunTh anropuTMHYECKHE KOHCTPYKIMM M HUX ONMCAHUE, HAYUYHUTHCS COCTABIATh
AITOPUTMBI B BUJIE OJIOK-CXEM U Ha IICEBIOKOJIE

Ilpakmuueckas paboma Nel3

Tema: TumnoBsie anropuT™MbI 00paOOTKH MaCCUBOB

ens: PaccMoTpeTs anropuTmbl yaajieHHs, OOMEHa MEeCTaMH, BKJIFOYCHHS, MPeoOpa3oBaHUs,
YHOPAIOYEHUS 3JIEMEHTOB MAcCHUBA, 3aKPENHUTh HAaBBIKM BBOJA-BBIBOJA MAaCCHUBOB, HAyYUThHCA
CO3/1aBaTh TUIIOBHIE AJITOPUTMBI 00PAOOTKH OJTHOMEPHBIX MACCHBOB

Ilpakmuueckan paooma Nel4

Tema: Co3ganue 01HOTaOIMYHBIX U MHOTOTA0JIMYHBIX 0a3 JaHHbBIX, POPMHpPOBaAHHE OTUETOB,
3armpocoB, hopM

Uens: [IpnoOpereHne HABBIKOB 1O CO3IaHUIO 0a3 JaHHBIX B ACCESS

Ilpakmuueckaa paooma Nel5
Tewma: Pabora 8 MS Office Excel
Llens: Hayuutsest popmarupoBars Tabmuusl B MS Office Excel

Ilpakmuueckas paboma Nel6
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Tema: Pabora 8 MS Office Excel
Llens: Hayuuthest co3naBars ¢popmyisl, pynkuuu u auarpammsl B MS Office Excel

Ilpakmuueckana paboma Nel7

Tema: Benenue B s3bIK nmporpamMmupoBanus Python

[ens: IMo3HakoMuThCcsl co cpenoi paspabotku Python. M3yuuTh OCHOBHBIC THITBI JaHHBIX,
KOMaH/Ibl BBO/Ia U BHIBOJIA JIAHHBIX

Ilpakmuueckan paooma Nel8
Tema: PaboTa ¢ nukiIaMu U CTpyKTypa BeTBieHHs B Python
Ienp: [103HAKOMUTBCS C HUKINYECKUMH KOHCTPYKIIMSIMHU.

Ilpakmuueckan paboma Nel9
Tema: Pabota co cnuckamu. Oneparuu Haja crrckamu B Python
Llens: 3yuenne ogHOMEpHBIX MaccuBoB BPYython

Ilpakmuueckaa paboma Ne2(
Tema: bubnuoreka pandas u aHanu3 JaHHBIX
[ens: O3nakomiecHue ¢ 6ubaunorekoi pandas

Ilpakmuueckasn paooma Ne21
Tewma: bubnmorexa Matplotlib
Lens: O3nakomienue ¢ bubauorexoit Matplotlib

Ilpakmuueckasa paooma Ne22
Tema: AHanu3 G0JBIINX TaHHBIX B PO ecCHOHABLHON cdepe
Llenb: 3akpenuTh HABBIKK U3yYEHHOTO MaTepHaia mo pabore B Python

Ilpakmuueckan paboma Ne23

Tema: M3yueHne moab30BaTeIbcKOro HHTEpQeiica u HacTpoek cucrembl Kommac-3D

Ilens: O3Hakomuthesi ¢ uHTepdeiicom cucrembl Kommac-3D, paccmoTpers BO3MOXHOCTH
HAaCTPOMKHU CUCTEMBI

Ilpakmuueckasa paboma Ne24

Tema: Co3mganune rpaduueckux o0bekTOB. [locTpoeHue  OTpe3KOB,  OKPYXHOCTEH,
MHOTOYTOJIFHUKOB 1 JIp. B cpeae Kommac-3D

Llens: HayuuThcst co3maBaTh OCHOBHBIE rpadHueCKHe TPUMUTHBBI

Ilpakmuueckana paboma Ne25

Tema: PenaktupoBanue 066émMoB B Kommac-3D. [TocTpoenue Tena BpaleHHEM.

Ienp: M3yunTh OCHOBHBIE KOMAH/IBl PEIAKTUPOBAHUS, UCIIOJIB3YEMBIE JIJIsI IOCTPOCHUS YepTekKa
B Kommnac-3D. O3HakoMuUThCS co crnoco0amMu co37jaHus Tell C MOMOIIIbIo onepanuu Bpaienue.

Ilpakmuueckaa paboma Ne26

Tema: Boinonnenne npoektHoi# paboTel «Co3nanue aBTopckux 3d Mojemneii»:
Lenp: 3akpenuTh HaBBIKU U 3HAHUS IO BIaJCHUIO nporpammoii Komnac - 3D
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4. ®OoH/I OLEHOYHBIX CPEACTB TUCHUTLIAHBI
4.1 KoHTPOJIb U OIleHKA PEe3yIhbTaTOB OCBOEHHUS 00Ie00pa30BaTeIbHON AUCITUTLTHHBI

pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX
KOMIIETEHIIMH [0 pa3/ieiaM U TeMaM COJepKaHHs yaueOHOro MaTepHara.

Koa Paznen/Tema Tun oeHOYHbIX
KOMIIETEeHI[MH MeponpusiTHii
OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
OK 02 Tema 1.1 Tema 1.3 Tema 3.1 Tema 3.2 Tema 1.6 Tema 1.9
OK 01 Tema 1.7 Tema 1.8 Tema 2.2 Tema 3.4 Beimonnenue
OK 02 Tema 1.2 Tema 1.4 Tema 1.5 Tema 2.1 Tema 2.3 Tema 2.4 MPAKTUYECKUX
Tema 2.5 Tema 2.6 Tema 2.7 Tema 3.3 Tema 1.7 Tema 1.8 3aJaHui
Tema 2.2 Tema 3.6 Tema 3.7 Tema 3.8 Tema 3.9 Tema 3.10
OK 01, OK 02 [IpomexyTounas
aTTecTanus

4.2. KOHTPOJIbHO-U3MePHUTEIbHbIe MATEPHAJIbI BKJIIOYAIOT:

KOHTpOJIB 1 OILICHKa pe3y.]II>TaTOB OCBOCHUA IUCLHHUIIIINHBI OC}’HICCTBJI?ICTC)I HpeHOZ[aBaTCJIeM B
npoIiecce BBITIOJIHECHUST O0YYAIONIMMHUCS TECTOBBIX 3aJaHuii B BHe Tecta mo: Tema 1.1, Tema
1.3, Tema 1.6, Tema 1.9, Tema 3.1, Tema 3.2, Tema 3.5

Tema.l.1. Undopmanus u uHGoOpMaAMOHHBIE POIECCHI

1. bamske BCero pacKpbIBAaeTCsl CMBICH MOHATHS «UH(GOpMAaIIUs, UCTIOIb3yeMasi B OBITOBOM
OOIIECHUI» B YTBEPKJICHUU:

a) MOCJIeIOBATEIbHOCTh 3HAKOB HEKOTOPOTO an(aBuTa;

0) cooOiienue, mepeaaBaeMoe B GopMe 3HAKOB JIU CUTHAJIOB;

B) COOOIIIEHUE, YMEHBIIIAIOIIEEe HEONIPEICIICHHOCTh 3HAHUH;

T') CBEJICHUS 00 OKPYKAIOIIEM MUPE, BOCIIPUHUMAEMBIC YSIIOBEKOM

1) CBEJICHUS, COACPKAIIUECS B HAYYHBIX TCOPHIX

2. MadopMmarnuto, He 3aBUCAIIYIO OT JUYHOTO MHEHHUS, Ha3BIBAOT:

a) IOCTOBEPHOM;

0) aKTyanbHOM;

B) 00ObEKTUBHOM;

T') TOJIE3HOM;

1) TOHSATHON

3. Uudopmanmro, 0Tpaxkaromyro HCTHHHOE TOJIOKEHUE JIeTI, Ha3bIBAOT:
a) TMOHSATHOM;

0) TOCTOBEPHOI;

B) 00bEKTUBHOM;

T') MIOJIHO;

) TIOJIE3HOU

4. Nndopmaninio, CyleCTBEHHYIO U BAXXHYIO B HACTOSIIINI MOMEHT, HAa3bIBAIOT:
a) TIOJIC3HOM;
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0) aKTyaJIbHOIi;

B) JJOCTOBEPHOI;

') 00bEKTUBHOM;

JT) TIOJTHOM

5. Undopmanuio, naromnryro BO3MOKHOCTh, pEIIaTh MOCTABICHHYIO 33/1a4y, HAa3bIBAIOT:
a) TIOHSITHOM;

0) aKTyaJbHOM;

B) JOCTOBEPHO;

T') MOJIE3HOM;

1) TIOJTHOM

6. Madopmaruio, 10CTaTOYHYIO sl pEIICHHsI TOCTABJICHHOM 3a/1au, Ha3bIBAIOT:

a) TMOJIC3HOM;

0) aKTyaJlbHOIi;

B) TIOJIHOM;

T') JIOCTOBEPHOM;

1) TIOHSITHOM

7. NudopMmarnuio, U3710KEHHYIO Ha JOCTYITHOM JJIsl IOJy4yaTels S3bIKe, Ha3bIBAIOT:
a) TMOJTHOM;

0) MoJIe3HOM;

B) aKTyaJIbHO;

T') JIOCTOBEPHOM;

1) TIOHSITHOM

8. Ilo ciocoOy BoctpuATHS HHPOPMALIUHU YEIIOBEKOM PA3IMYaIOT CIEAYIOIINE BUIbI
UHpOpMaLUu:

a) TeKCTOBYIO, YMCIIOBYIO, CHMBOJIbHYIO, TpauecKyto, TaOIMUHYIO U TIp.;

0) Hay4HYIO, COIIMATBHYIO, TOJIMTHYECKYI0, SKOHOMHUYECKYIO, PEITUTHO3HYIO TIp.;

B) OOBIJIEHHYIO, IPOU3BOJICTBEHHYIO, TEXHUUECKYIO, YIIPABIEHYECKYIO;

T') BU3YaJIbHYIO, 3BYKOBYIO, TAKTHIIbHYIO, OOOHSTEIHHYIO, BKYCOBYIO;

1) MAaTEeMaTHIECKYI0, OMOJIOTHYECKYI0, METUITUHCKYIO, IICUXOJIOTHYECKYIO U TIp.

9. Ilo dpopme nmpencrapiaeHust HHPOPMALIUK MOXKHO YCIIOBHO Pa3/IeUTh HA CIEAYIOLINE BUIbL:
a) COLIMANIbHYIO, MOJTUTHYECKYIO, SKOHOMUYECKYIO, TEXHUUECKYI0, PETUTHO3HYIO U TIp.;
0) TEXHUYECKYI0, YMCIOBYIO, CHMBOJIbHYIO, TpapMuecKyto, TaOIMUHYIO Ip.;

B) 0OBIIEHHYI0, HAYYHYIO, IPOU3BOACTBEHHYIO, YIPABICHUECKYIO;

T') BU3YaJIbHYIO 3BYKOBYIO, TAKTHIIbHYIO, OOOHSTENBEHYIO, BKYCOBYIO;

1) MAaTEMaTHIECKYI0, OMOJIOTHUECKYI0, METUITUHCKYIO, IICHXOJIOTHYECKYIO.

10. YkaxxuTe JIMITHUH 00BEKT ¢ TOYKH 3pEHUs Crioco0a mpeIcTaBIeHUsS HH)OpMAaIIHH:
a) IIKOJIbHBIN Y4eOHUK;

0) dhotorpadus;

B) Tene(OHHBII pa3roBop;

') KapTUHA;

) YepTex

11. TTo oGmacTi npuMeHeHUsI UH(HOPMAIIHIO MOXKHO YCIIOBHO pa3/ieNUuTh Ha:
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a) TeKCTOBYIO U YHUCIIOBYIO;

0) BU3yaJlbHYIO U 3BYKOBYIO;

B) rpa)u4ecKyio ¥ TaOJIMYHYIO;

') HAyYHYIO U TEXHUYECKYIO;

1) TAKTHJIbHYIO U BKYCOBYIO

12. Kakoe 13 BbICKa3bIBaHUHN JIOKHO?

a) MmoJiydeHne U 00paboTka MH(OPMAITUU SBJISFOTCS HEOOXOAMMBIMH YCIOBUSIMU

0) )KU3HEACATEIHPHOCTH JIIOO0TO OpraHu3Ma.

B) 715l oOOMeHa HH(OPMAIHEeH MEXIY JIFOJbMHU CITYXKAT S3BIKH.

') ”HPOPMAIIHIO YCIOBHO MOKHO Pa3/IeiUTh Ha BU/BI B 3aBUCIMOCTH OT (hOPMBI
IIPE/ICTaBIICHHUS.

1) Iporiecc 00padOTKK UHPOPMALIUU TEXHHYECKIMH YCTPOHCTBAMU HOCUT OCMBICIICHHBIN
XapakTep.

€) MPOLIECChl YIIPABIEHUS — 3TO SPKU TprMep NHPOPMAIIMOHHBIX MTPOIIECCOB, MPOTEKAIOIINX B
npupoe, o0IIecTBE, TEXHUKE.

13. Kaxxnas 3HaKoBasi CUCTEMa CTPOUTCS HA OCHOBE:

a) €CTECTBEHHBIX S3bIKOB, IIUPOKO MCIOIb3YEMbIX YEIIOBEKOM JIJISl IPECTABICHUS
uHpOpMaINK;

0) ABOMYHOI 3HAKOBOW CHCTEMBI, UCIIOJIb3YEeMOH B IPOLIECCaX XpaHEHUs, 00padOTKH 1
nepeaayn vHHOpMaIK B KOMITBIOTEPE;

B) onpeneneHHoro ajdasura (Habopa 3HAKOB) U MPABUJI BHITIOJIHEHHS OTIepaIliid HaJl 3HaKaMu;
I') IpaBUJ CUHTaKcHca a(aBuTa.

14. BeiGepu U3 criMcka Bee sI3bIKH, KOTOPbIE MOKHO CUMTATh (POPMaIbHBIMU S3bIKAMU:

a) IBOWYHAS CUCTEMA CUUCIICHHS

0) S3BIKK IPOrPaMMHPOBAHUS

B) KUPWLIMIIA

T') KUTAWCKHUM S3BIK

1) My3BIKaJIbHBIE HOTHI

€) PYCCKHI SI3bIK

€) OpO’KHBIE 3HAKU

k) KoJ a30yku Mops3e.

15. IlpousBoauTcst GpocaHne CUMMETPUYHOM BOCBMUIpaHHON npamuku. Kakoe koindecTBo
UH(OPMALIUU MBI TTOJIy4aeM B 3pUTEIILHOM COOOIIEHUH O €€ MaJieHUU Ha OJIHY U3 TpaHen?
1 our

1 Gaiit

3 out

3 6ura.

16. Kakoe koimuecTBO HH(POpMAIUH (C TOUKH 3peHHS a(aBUTHOTO MOIX0/1a) CONEPIKUT
nsouuHoe unciio 10101001?

1 Gaiita

2 Oaiita

3 Oaiita
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3 oura.

17. Yto u3 HIKEMEePEUNCICHHOTO HE SIBISICTCS OCHOBOHM (hopMUPOBaHUS WH(POPMAITMOHHON
KYJIbTYpbI?

3HAHUS O 3aKOHAX (PYHKIMOHUPOBAHMS UH(OPMAIIMOHHOMN CpeIbl

MPUHIIMIT Y3KOH criennaIn3anuu

3HaHUA 00 HH(DOPMAITMOHHOM cpefie

YMEHHE OPUEHTUPOBATHCS B MH(OPMALIMOHHBIX TOTOKAX

18. YcraHoBHTE COOTBETCTBUE:!

A Tlonnora 1 SI3bIK MOHATEH MOTYYaTENI0

b JloctoBepHOCTH 2 J1ocTaTOYHOCTD TS IOHUMAHWS, TPHHSITHSI
peuenus

B AxryanbHOCTB 3 BaxxHOCTb, 3HAUUMOCTD

I' TlonarHocTh 4 HeuckaxeHHe UCTUHHOTO MOJIOKEHHUS 17T

J1 PeneBaHTHOCTH 5 BoBpewmsi, B HyHBII CpOK

Kittou k tecty

Ne 1(2(3|4|5|6|7|8|9 |10 11 |12 |13 |14 15 |16 |17 |18

Omser |r |B |O |06 |r |B | |r |O|B |r |r |B |abmk3 |B |a |0 |[a2
04
B3
rl

n3

Tema.1.3 KomnbloTep u uuposoe npeacrapjieHue nHGpopManumn. Y cTpoiicTBo
KOMIIbIOTEpPa

1. TakToBas yactoTa npoieccopa — 3To

YHCJIO ABOMYHBIX OIlEpalliii, COBEPIIAEMBIX 3a EAUHULLY BDEMEHHU

YHCII0 OOpallleHui mpoleccopa K OnepaTUuBHOM MaMsTH 33 €AMHUILY BpEMEHHU

CKOpOCTh 0OOMeHa HH(pOopMaLueil Mex 1y MPOLECCOp U YCTPOMCTBaMH BBOJI- BHIBOJIA
CKOpOCTh OOMeHa HH(pOpMaLueil MeX 1y MTPOLECCOPOM U MOCTOSIHHBIM 3alIOMUHAIOIINM
ycrpoiicteoM (I13VY)

2. Uepes Kakue yCTpOCTBA B3aMMOJICHCTBYIOT YCTPOWCTBA BHEIITHEH MaMSATH U BBOJIA/BBIBOJA C
IIPOLECCOPOM

ONEPATUBHYIO NaMATh

KOHTPOJIJIEPHI

MaTEPUHCKYIO IUIaTy

CHCTEMHBIH OJI0K

3. HacTp MarucTpaiu, o KOTOpoil nepesaroTcs yrnpaBIsione CUrHaIbI

IIMHA YIPaBICHUS

HIMHA ajapeca
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IIMHA TaHHBIX
IIMHA KOHTPOJIJICPOB

4. OneparuBHas namsatb 11K pabortaer...

ObIcTpee, YeM BHEIIHSS

MeJIJIEHHEee, YeM BHEIIHSS

OJIMHAKOBO T10 CKOPOCTH C BHEILIHEH MaMATbIO

5. BHemHssA naMaTh KOMIbIOTEpA SABISAETCA. ..

9HEpPro3aBUCUMOMN

IIOCTOSIHHOU

OINepaTUBHOMN

SHEPrOHE3aBUCUMOMN

6. OcHOBHast XapaKTEPUCTHKA MPOIECCOPA - ITO...
IPOU3BOIUTENLHOCTh

pasmep

TeMIeparypa

LIeHa

7. OOmumM cBoiicTBOM MalnHbl be6OuaKa, COBpEMEHHOI0 KOMITBIOTEPA M YEJIOBEUECKOr0 MO3ra
SIBIISIETCS CIIOCOOHOCTh 00pabaThIBATH:

YHUCIIOBYIO HH(OPMAIIHIO;

TEKCTOBYIO HH(POPMAITHIO;

3BYKOBYIO HH(OpMAIIHIO;

rpaduveckyro HH(GopMaIuio.

8.B r. JIeitOHMII U3rOTOBUIT MEXaHUYECKHM KabKYISITOP.
1643

1673

1642

1700

9. OKTSIOpst — JeHb pokaeHus VHTepHeTa.

19

27

17

29

10. BeiGepu kK KakoMy MOKOJIEHUIO OTHOCUTCS JaHHAs 0coOeHHOCTh: ["abaputsel — DBM
BBINTOJIHEHA B BUJIE TPOMATHBIX MIKA(OB.

1 mokonenue

2 MOKoOJIeHue

3 moKoJIeHHE

4 nokoJieHHe

11. Kak Ha3bIBaJICs TEpBBIH O(UCHBIN KOMIBIOTEP, YIPABISEMbIi MAHUITYISITOPOM «MBIIIb»?
Altair 8800

IBM/370

Apple Lisa
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Apple-1

12. MaccoBoe mpou3BOJCTBO MEPCOHATBHBIX KOMIIBIOTEPOB HAYAIIOCh B!

40-e roxer XX B.

50-e roger XX B.

80-e roasr XX B.

90-e roxber XX B.

13. YkaxxuTe BepHOE BHICKA3bIBAHHE:

KOMIIBIOTEP COCTOUT U3 OTJEIbHBIX MOAYJIEH, COETMHEHHBIX MKy cO00I MarucTpasbio;
KOMITBIOTEP MPEJICTABISET COO0H eMHOE, HEACTMMOE YCTPOHCTBO;

COCTaBHBIE YAaCTH KOMIIbIOTEPHOI CUCTEMBI SIBJIIOTCSI HE3aMEHSIEMbIMU;

KOMIIBIOTEpHAsI cUCTeMa CIIOCOOHA CKOJIb YTOAHO JI0JIT0 COOTBETCTBOBATh TPEOOBAHUAM
COBPEMEHHOT0 00IIeCTBA M HE HYKJIAETCA B MOJICPHU3AIUH.

14. HauMeHbIINM apecyeMbIM JIEMEHTOM ONEPATUBHOMN MaMSITH SBIISETCS:

MAaIIMHHOE CIIOBO;

perucrp;

OaliT;

dariin.

15. Ilpu BBHIKIIFOYEHUH KOMIIBIOTEPA BCSI MHGOPMAIIUS CTUPACTCS:

Ha (remke;

B 00JIaYHOM XPaHUJIHIIIE,

Ha JKECTKOM JIMCKE;

B ONEPATUBHON MaMSTH

16. ITpon3BOIUTENBEHOCTh paOOTHI KOMITBIOTEPA 3aBUCHUT OT:

TUIIAa MOHUTOPA;

4acTOTHI IIPOLIECCOPA;

HAIPSOKCHUS TTUTAHUS;

00BbEMA JKECTKOTO JTUCKA.

17. YkaxuTe BepHOE BBICKa3bIBAHHE:

Ha maTepuHckoii muiate pa3melieHbl TOJIBKO T€ OJ0KH, KOTOPbIE OCYLIECTBIISIIOT 00pabOTKy
UH(OPMALINH, a CXEMBI, YIPABJISAIOIINE BCEMH OCTAIbHBIMU YCTPOHCTBAMU KOMITBIOTEPA,
pear30BaHbl HA OT/AEIBHBIX IUIaTaX M BCTABJISIIOTCS B CTaHJApTHBIE pa3beMbl HA MATEPHUHCKOM
TiaTe;

Ha marepuHckoii mare pa3MerieHsl Bce 0J0KH, KOTOPbIE OCYIIECTBIISIIOT IpUeM, 00paboTKy U
BbI1ayy HH(OPMALIUY C TIOMOIIBIO 3JIEKTPUUECKUX CUTHAJIOB U K KOTOPBIM MOKHO MOJKIIOYUTh
BCE HEOOXOMMbIE YCTPOWCTBA BBOa-BbIBOA;

Ha marepuHCKoil miiaTe HaXOIUTCS CUCTEMHAas MarucTpallb JaHHBIX, K KOTOPBIM MOJKITIOYEHBI
aJlanTepbl U KOHTPOJUIEPHI, MTO3BOJISIIOIINE OCYIIECTBIISITH CBsI3b DBM ¢ ycTpoiicTBamu BBO1a-
BBIBO/JIA;

Ha marepuHCKoif 11aTe pacnoiokeHbl BCe YCTPOICTBa KOMITBIOTEPHOIM CUCTEMBI U CBSI3b MEXTY
HUMHU OCYILECTBIISIETCS YEPE3 MATUCTPAIIb.

18. CuctemHoe mporpaMMHOe obecreueHre — 3To
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[TporpamMMsI Ui OpraHU3alui COBMECTHON PabOThI yCTPOHCTB KOMIIBIOTEpA KaK eINHON
CHUCTEMBI

[TporpamMMsl Ui OpraHu3anuy yI0OHOW CUCTEMBI pa3MEIeH sl POrpaMM Ha JIUCKE
Ha0Op IporpaMm Juis paboThl yCTPOICTB CUCTEMHOTO OJI0Ka KOMIBIOTEPA

IIPOrPaMMbl, OPUEHTUPOBAHHBIE HA PEIIEHUE KOHKPETHBIX 3aJa4, PACCYNTAHHbIC HA
B3aMMOJCHCTBHE C II0JIb30BaTEIEM

Kurou k Tecty

Ne 112 3|4 |56 |7 (8|9 10 |11 |12 |13 |14 |15 |16 |17

18

OmBer |6 |6 |a |a |60 |a |a |0|r |a |B |B |a |60 |r |0 |a

Tema 1.6. KomnbloTepHble ceTH: JIOKAJbHbIE CeTH, ceThb UHTepHeT
1. KomnbloTepHas ceTh 3T0...

rpynmna KOMIbIOTEPOB U TUHUH CBSI3U

rpynmna KOMIbIOTEPOB B OJJHOM IMOMEIIEHUN

rpyImna KOMIBIOTEPOB B OJHOM 31aHUN

TpyI1ia KOMIIBIOTCPOB, COCIII/IHéHHI)IX JIMHUAMMH CBA3U

2. VYkaxkure npeumMymeCTBa, UCIIOJIb30BaHUA KOMIILIOTCPOB B CCTU
COBMECTHOE HCII0JIb30BaHUE PECYPCOB

obecrnieueHre 6e30MacCHOCTH JaHHBIX

HCIIOJIb30BaHUE CETEBOT0 000PYA0BaHUs

OBICTpPBIN OOMEH TaHHBIMH MEXAY KOMIBIOTEPAMHU

3. YcTaHoBHTE COOTBETCTBUE TUIIOB KOMIBIOTEPHBIX ceTel mo "paanycy oxpara"

1 Cetn, 00beAMHSIONINE KOMIIBIOTEPHI B IIpeienax A TlepconanbHble ceTu
ropoja
2 CeTH KOMITBIOTEPOB OJTHOM OpraHu3anuu (BO3MOXKHO, b I'nmoGanpHbIC ceTn

HaxXo/AIIMecs B pa3HbIX palloHaX ropoja Win Aaxe B
pa3HBIX rOpoJax)

3 Cetu, 00beAMHSIONINE KOMIIBIOTEPHI B PA3HBIX B JlokanpHbIE CETH
CTpaHax; TUIIMYHBIN IpUMeEp II100aIbHOM CeTH —

HNHutepuer

4 Cetu, 00bEeIUHAIONINE, KaK MTPABUII0, KOMITBIOTEPHI B I' T'opoackue cetn

npeacizax OaAHOTro Uik HECKOJIBKUX COCCIHUX 3JaHUH

5 Cetu, 00BeAMHSIONINE YCTPOWCTBA OJTHOTO YEIOBEKa J1 KopriopatuBHbIe ceTn
(coToBble TenedoHbl, KapMaHHBIE KOMIIBIOTEPHI,
cMapThOoHBI, HOYTOYK U T. I1.) B paguyce He 6onee 30 M

4. YCTaHOBHUTE COOTBETCTBUE MEXKy TUIIOM CEpPBEpa M €r0 Ha3HAUYCHUEM.

1 OGecnieunBaeT AOCTYI K 00IIEMY IPUHTEPY A TlouToBBIN CEpBEP
2 XpaHUT laHHbIE U 00eCIeUYnBaET AOCTYI K HUM b ®daiinosslii cepeep
3 Ympasinser 3JIeKTPOHHOM OYTON B Cepsep neuatu
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4 BemonssoT 00paboTKy HH(POPMAIUH 110 3a1mpocam I' CepBep npusnoxeHuit

KIIMCHTAa

5. Ykaxxute Haubosee MOIHOEe BEPHOE HAa3HAYCHHUE IIITI03.
[TpeoOpa3oBanue faHHBIX B (hOpMAT HYKHOI'O IIPOTOKOJIA.
BEPHBI BCE BAPUAHTBI
[Tepenaya nHpopMay 1O CETH.
JlybnupoBaHue NaKeTOB IIPU UX Iepeaaye B CeTIX
6. BeibepeTe Hanbomee BEpHOE YTBEPKICHUE O CepBEpe
3TO KOMIIBIOTEP, NCIOJIB3YIOLINI pecypchl cepBepa
9TO CaMblid OOJIBIION U MOIIHBIA KOMITBIOTEP
3TO KOMIIBIOTEP, IPEIOCTABIIAIOIINN CBOM PECYPCHI B O0IIIEE UCIIONIb30BaHHE
CEPBEPOM SIBJIICTCS KaXKIbIi KOMIIBIOTEP CETU
7. Onpenenure TONOJIOTUU
1 Bce paboune cTaHIIUM MOKIIIOYEHBI B CETh Yepes A Konb1o
LEHTPAJIbHOE YCTPOICTBO (KOMMYTATOD).
2 Bce paboune cTaHLIMU NOAKIIOUEHBI K 0OJHOMY Kabento b 3Be3na
C IIOMOIIBIO CIELUAIIBHBIX Pa3bEMOB
3 Kaxxplil KOMIIBIOTEP COEAUHEH C IBYMSI COCETHUMU, B Illuna
pUYEM OT OJIHOTO OH TOJIBKO MOJy4aeT JaHHbIE, a
JIPYroMy TOJIbKO nepenaér. Takum 00pa3om, makeThl
JBUXKYTCSI B OJHOM HaIIPaBJICHUU.

8. Ykaxute nocronncTBa tonosnoruu "uHa"

IPU BBIXOJIE U3 CTPOS JIIOOOr0 KOMITBIOTEPA CETh MPOI0JKAET paboTaTh

JIETKO MOJIKJIF0YaTh HOBbIE paboune CTaHIIUU

BBICOKHI ypOBEHb 0€3011aCHOCTH

camasi mpocTas U Jemépas cxema

IIPOCTOM MOMCK HEUCIPABHOCTEN U OOPHIBOB

HeOOJIBIION pacxo Kabess

9. VKaxkuTe HeQOCTAaTKH TOmoaoruu "3se3na”

Oob1I0H pacxos Kabels, BBICOKast CTOUMOCTh

JUISI TIOAKJIFOUYEHNS] HOBOTO y3J1a HY>)KHO OCTaHaBJIMBATh CETh

IIPU BBIXOJIE U3 CTPOSI KOMMYTATOpa BCs CETh HE paboTaeT

KOJIMYECTBO pabovMX CTaHIMI OrpaHUYEHO KOJUYECTBOM MOPTOB KOMMYTaTopa
HU3KHUH ypOBEHb 0€3011aCHOCTH

10. Vkaxure nocronncrsa tomoioru "Komsio"

HE HYXHO JIOTIOJIHUTEIbHOE 000py10BaHUE (KOMMYTATOPbI)

IPU BBIXOJIE U3 CTPOS JII0O0H paboueil CTaHIIMK CeTh O0CTa&TCst paboTOCTIOCOOHON
JIETKO TO/IKJII0YaTh HOBBIE paboyne CTaHIIUU

6ob1I0# pazmep cetH (10 20 kM)

Haa&KHas pa60Ta npu OOJIBIIIOM ITOTOKE JaHHBIX, KOH(I)J'II/IKTBI IMPAKTUYCCKU HCBO3MOXKXHBI
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11. Ykaxxute 0cOOEHHOCTH OpraHU3aluy OJJHOPAHTOBOI ceTn

KaKIbIi KOMIIBIOTEP MOXKET BBICTYIIATh KaK B POJIM KJIMEHTA, TaK U B POJIU CEpBEpa
MOBBIIIICHHBIN YPOBEHb 0€301MaCHOCTH

BCE KOMIIBIOTEPHI B CETH PaBHOIIPaBHBI

IIOJIB30BATECJIb CaM PEIIACT KaKUE€ pECYPChl CBOCTO KOMIIBIOTEpPA CACIaTh COBMECTHBIMU

OCHOBHasi 00pabOTKa JaHHBIX BBITOJIHICTCS Ha CepBepax
12. Beibepere BepHBIC YTBEPKACHUS

CepBepHaﬂ OIr€paiOHHas CUCTEMA YCTAaHABIMBACTCA HA KAXKIYIO pa6oqyfo CTaHIHIO,

BXOIAIIYIO B CCTh.

CepBepHas onepaliioHHasi CUCTeMa YCTaHABJIMBACTCSI HA MOIIHBIA KOMITBIOTEP, OTBEYAIOLTUHN 32

paboty Bcel ceTu.

CoBpeMeHHbIE TEXHOJIOTUHU TIO3BOJISAIOT CO3aBaTh CJIOKHBIE CETH 0€3 UCII0JIb30BaHUS
CEpBEPHOI1 onepaliMOHHON CUCTEMBI.

TepMUHATBHBIN 1OCTYII - BayKHAsi OCOOEHHOCTb CETEBOI ONEPAl[MOHHON CHCTEMBI.
13. I 06beAMHEHUS! KOMIIBIOTEPOB B OECIPOBOAHYIO CETh Yallle BCEr0 MCIOJIb3YIOT
creMaibHOE YCTPOUCTBO...

AnanTep

KommyTtaTtop

[Tro3

Touka noctyna

14. BoCcbMUKOHTaKTHBIN pa3bEM € 3allENKOM YaCTO Ha3bIBAIOT

I W (L
| ¥ ¥

-
nl

{ B

_—
-_—
-
_—

Burtas mapa

RJ-45

RJ

LUTHO3

15. Jlns cBsi3u oKanbHOU ceT ¢ IHTepHETOM HEOOXOAUMO TaKOe YCTPOUCTBO KaK...
KOMMYTaTOp

KOHIIEHTPaTOop

ajanrep

MapuIpyTH3aTop
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16. YcranoBuTe COOTBETCTBHE MEX/y YCTPOHCTBAMH U X Ha3HAYCHHEM

1 YerpoiicTBo U1 mepeayy nakeTa JaHHBIX TOJIBKO A Inro3

TOMY y3J1y, KOTOPOMY OH IpeJHa3HAuEH.

2 J1ybnupyet nakeTsl Ha BCe MOAKIIOUYEHHBIE K HEMY b Kommyrarop
pabouune cTaHIIUU

3 Ucnonw3yercs 111 00bETUHEHUS B CETh YCTPOWCTB,

HCITIOJIB3YIOIIUX PA3HBIC ITIPOTOKOJIbI obMeHa JaHHBIMHU

4 I/ICHOJ'IIBYCTC?I JIIA 06'E>CIII/IHGHI/I$I KOMIIBIOTCPOB B

0eCIpOBOIHYIO CETh

17. YcraHoBUTE COOTBETCTBUE ONPEACICHUN U TTOHSATUI

1 IIporpamma, ynanstomniasi U3 TEKCTa CTPAHHUIIbI BCIO

CIIy’keOHYyI0 HH(POPMAIHIO -

2 Texkcr,

B KOTOPOM €CThb dKTHUBHBIC CCHUIKH Ha APYTHUeC b Be6-caiit

HOKYMCHTBI -

3 I'pynma BeO-cTpaHull, pacloI0KEHHBIX HA OJHOM

cepsepe,

CBA3AaHHBIX C IIOMOIIbIO THUIICPCCHIIOK -

4 Be0-caiiT, mpenqHa3HaueHHBIN 171 morcka nHpopmanun ' ['mmepreker

B NHTEpHETE -

B Touka npocryna

I' Konuientparop

A TlouckoBas cucrema

B MnpekcHsIi poboT

18. YkaxxuTe mpoTOKOJ, UCIIOJIb3YEMBIH /I CKaunBaHUs (DalijIioB ¢ cepBepa Ha KOMITBIOTEP

IIOJI30BATCIIA.

HTTP
FTP
SMTP
FAIL

Kitrou k tecty

No 1/2 (3 (4 |56 |7 |8 |9 (10 (11 |12 |13 |14 |15 |16 |17 |18

OmBer |r |a |Ir|1B|a |[B |[10|a |a |a r 6 |r 16 | 1B | O
21| 20 2B |0 |B 2r | 2r
30 | 3a 3a|r |r | & 3a | 30
4B | 4r e 4B | 4a
S5a

Tema 1.9. Undopmannonnas 6e30nacHOCTb
1. OGecnevenne Kakoro U3 CBOMCTB MH(OpPMAIIUU HE SBIIAETCA 3aa4el HHPOpMaIMOHHON

Oe3omacHOCTHA?
aKTyaJbHOCTb
AyTEHTUYHOCTb

OEJIOCTHOCTD

KOH(pHICHIIMATBHOCTh
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2. BosgeiicTBre Ha HHGOPMAIUIO, KOTOPOE MTPOUCXOIUT BCIEACTBHE OMIMOOK €€ MOJIb30BaTels,
c00sI TEXHUYECKUX U MTPOTPAMMHBIX CPEJICTB MHPOPMAITMOHHBIX CUCTEM, IPUPOIHBIX SBICHUN
WJIM MHBIX HEIlleJICHANPABICHHBIX HA H3MEHEHHE WH(OPMALIUU COOBITHIA, HA3BIBACTCH. ..

OTBeT

3. 3amoHUTE MPOMYCKHU B MPEITIOKCHUN.

... THPOPMaIUU — CyOBEKT, IMOJIb3YIOIIUNCS HH(POPMAITUEH, TTOTYYSHHOM OT e¢ COOCTBEHHHKA,
BJIAJICIIBIIA WIIH ... B COOTBETCTBUH C YCTAHOBJICHHBIMH MTPABaMU | MTPABHJIAMH JOCTYIIA K
uHpopmaruu a1oo ¢ uX ....

MOJIb30BaTeNb, pa3paboTunka, Moau(UKAIIIMEI

M0JIb30BATENb, TIOCPETHUKA, HAPYIICHUEM

BJIQJIeTIel], pa3paboTdnKa, HapyIICHHEM

BJIQJICTICI], TOCPETHUKA, MOTU(DUKAIIUSIMH

4. K nokazareisiM HHPOPMAIIMOHHOHN 0€301MaCHOCTH OTHOCSITCS:

JIMCKPETHOCTh

IIEJIOCTHOCTh

KOH(HICHIIHATHHOCTb

JOCTYITHOCTh

AKTyaJIbHOCTh

5. YcraHoBUTE COOTBETCTBUE

1 nmpaBo 1osb30BaHUs A TONBKO COOCTBEHHUK MH(POPMALIMU UMEET IPABO OIPEIEIIATH,
KOMY 3Ta HH(QOpPMaIUs MOXKET ObITh ITPe0CTaBIEeHA

2 IMpaBO PACTIOPSIKCHUSA b coOcTBeHHUK I/IH(I)OpMaI_[I/II/I HMECT IIPaBO UCIIOJIB30BATh €€ B
CBOHX MHTEPECAX

3 mpaBo BIaJACHUS B HukTO, KpOMe COOCTBEHHUKA HHPOPMAIH, HE MOXKET €€

HU3MCHIATH

6. JIunieH3us Ha MporpaMMHOE 00ECTIEYCHUE — ITO

JIOKYMEHT, OIPEIEIISIONINI MOPSAIO0K PACPOCTPAaHSHHUS IPOTPAMMHOTO 00eCTICUeHHMS,
3alUIIEHHOTO aBTOPCKUM TIPAaBOM

JIOKYMEHT, OIPEICIISIONINIA MOPSIO0K UCTIOIB30BaHUS U PACIIPOCTPAHECHHUS TIPOTPAMMHOTO
o0ecrieueHHs, He3aIUIIIEHHOTO aBTOPCKUM ITPaBOM

JOKYMEHT, OIPEICIISIONINIA MOPSAIO0K UCIIOIB30BaHUS M PACIIPOCTPAHEHHUS IIPOTPAMMHOTO
obecreueHus, 3aIUIIEHHOTO aBTOPCKUM ITPaBOM

}IOKYMGHT, OHpe)IeJ'I?HOH_[I/II\/'I HOpr}IOK HCITOJIb30BaHU HpOFpaMMHOFO 06ecnequH$[,
3alMIIEHHOTO aBTOPCKHUM TIPAaBOM

7. Kak Ha3bIBaeTCsl COBOKYITHOCTD YCJIOBHIA U (JaKTOPOB, CO3JAIOIINX MOTCHIIMATBHYIO HITH
peaIbHO CYIIECTBYIOIIYIO ONACHOCTh HapyIIEeHHs 0€30MacHOCTH HH(pOpMaIuu?
YSI3BUMOCTh

cs1a00€ MECTO CUCTEMBI

yrposa
araka
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8. ITaposb mosib30BaTeNst TOJKEH

Conepxatb nu(pbl U OYKBBI, 3HAKH [IPETTHHAHUS U OBITH CIIOKHBIM JIJISl YraIbIBAHUS
CopnepxaTb TOJIBKO OyKBBI

HMeTh SIBHYIO MPUBS3KY K BIIAJIENbITY (€T0 UMS, AaTa POXKACHHS, HOMEp TesiedoHa U T.I1.)

BbITh IPOCTHIM U JIETKO 3alIOMUHAThLCA, Hanpumep «123», «111», «qwerty» u T.1.

9. Kakum TpeboBaHUsM JOKEH COOTBETCTBOBATH MAPOJIb, YUTOOBI €r0 ObLIO TPYAHO B3JIOMATh?
[Taponb omKeH cocToATh U3 Hudp

CuMBOJIBI B TApOJI€ HE AOKHBI 00pa30BbIBaTh HUKAKUX CIIOB, YMCEN, a0OpeBUaTyp, CBSI3aHHBIX
C MOJIb30BaTENIEM

[Taponb HE TOHKEH OBITH CITMIITKOM JNTHHHBIM

[Taposb moimKeH OBITH TOCTATOYHO MPOCTHIM, YTOOBI BBl €70 MOTJIM 3alIOMHUTH

[Tapoib HE JOHKEH COCTOSATh U3 OJTHOTO M TOTO JK€ CUMBOJIA HJIHA TTOBTOPSIONIUXCS (DparMeHTOB
[Taponb He JOMKEH COBNAAAThH C JIOTHHOM

[Taponb TOMKEH COCTOATH HE MEHee YeM U3 6 CUMBOJIOB

[Taponb 1oKeH coBMagaTh ¢ JOTHHOM

10. Yro TpebyeTcst BBECTH /JIsi aBTOPU30BAHHOTO JTOCTYIA K CEPBUCY IS TIOATBEPKICHHS, YTO
JIOTUHOM XOYET BOCIOJIb30BaThCS €ro BiaJienell

OtBer

11. Kak Ha3bpIBaeTCst Iporpamma Jijist 00HapyKEHUsI KOMITBIOTEPHBIX BUPYCOB U BPEIOHOCHBIX
(aiiioB, JICYCHHS ¥ BOCCTAHOBIICHUSI MHPHUITMPOBAHHBIX (ailJIoB, a TakKe I TPOGUITAKTUKN?

OtBeTr
12. YcTaHOBHTE COOTBETCTBUE MEXKIY CPEICTBOM HIIM CIIOCOOOM 3alUTHI M MPOOIEMOH, ATst

pelIeHnst KOTOPO# TaHHBIN CI10cO0 MPUMEHSIETCS:
1 ucnosabp30BaHNE TOHKOTO A mepenaya ceKpeTHOM nH(pOpMaIMU COTPYAHUKAM
KJIMEHTa KOMITaHUU (4enoBeyeckri hakTop)
2 mmgpoBaHue C OTKPHITBIM b 10oCcTyn mOCTOPOHHMX K TMYHOM HH(pOpMaLUn

KIJIFOUOM

3 AHTUBHPYCHI B HecaHKIMOHMPOBAaHHBIN JOCTYI K KOMIIBIOTEPY U
YacTH CeTH

4 Asropuszanus I' 1oCTYn MOCTOPOHHMX K JIMYHOM MH(pOpMaUU Ipu

I10JIb30BATENSA XPaHEHUH U Nepeiadye 10 OTKPBITHIM KaHaJIaM CBSA3H

5 MexceTeBble 3KpaHbl /1 BpeIOHOCHBIE TPOrPaMMBI

13. Buap! naHpOpMaIImOHHON O€30MaCHOCTH:

[TepconabHasE, KOPIIOPATHBHAS, TOCYIapCTBECHHAS

Knuentckas, cepBepHas, ceTeBast

JloxanpHast, Timo0anbHas1, CMEIIaHHAs

14. Yro Ha3zwIBaroT 3ammToi nHGOpmMaIum?

Bce oTBeTHI BepHBI

Ha3spiBaroT fgesTenbsHOCTh M0 MPEAOTBPAIICHUI0 YTEUKH 3allUIaeMoi HHPOopMaIuu
HaspiBaroT gesTenbHOCTh 10 MPe0TBPAIICHUIO HECAHKIIMOHUPOBAHHBIX BO3JCHCTBHI Ha

3aIUIIaeMyo HHHOPMAIIHUIO
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HasbiBaroT nedaresibHOCTh IO IPEAOTBPALLIECHUIO HENPEAHAMEPEHHBIX BO3JCHCTBUI Ha
3aMUIaeMyIo HHHOPMAIIHIO

15. Hludposanue nHPOpPMALIUU ITO

[Tpornecc ee mpeoOpa3oBaHus, MPH KOTOPOM COJIepKaHNEe HH(POPMAITH CTAHOBUTCS
HEMOHSTHBIM JIJIS1 He 00J1a1al0IIKUX COOTBETCTBYIOLIUMHU MOJTHOMOUYUSAMHU CyOBEKTOB

[Ipouecc npeoOpa3zoBaHus, IpU KOTOPOM HHPOpMALUs yaaIseTcs

[Tpouecc ee mpeoOpa3oBaHusi, IPU KOTOPOM CoepxKaHue HH(DOPMALIUK U3MEHSETCS Ha JIOKHYIO
[Tpouecc npeoOpazoBanus HHPOPMAIIMKM B MAITUHHBINA KO

16. @ynkIus 3amUTH THPOPMAITMOHHONW CUCTEMBIL, TAPAHTUPYIOIIAS TO, YTO JOCTYH K
UHPOpPMALINH, XPAHSIIECHCS B CUCTEME, MOXKET OBITh OCYIIECTBIICH TOJIBKO TEM JIMIIAM, KOTOPHIE
Ha 3TO UMEIOT MPaBo

yIpaBiIeHUE JOCTYIIOM

KOH(UICHIINATEHOCTD

ayTEeHTUYHOCTh

LEJIOCTHOCTh

JIOCTYITHOCTh

17. DnemMeHT anmapaTHON 3alIUTHI, TJ€ UCIONb3YETCS Pe3epPBUPOBAHUE 0CO00 BaKHBIX
KOMIIBIOTEPHBIX MTOJACUCTEM

3aIUTa OT COOEB B AJIEKTPONIUTAHUU

3amUTa oT cO0eB cepBepoB, PAOOUYMX CTAHIUH U JIOKAIBHBIX KOMITBIOTEPOB

3aluTa OT cO0eB yCTPONCTB I XpaHEeHUs: HHPOpMauu

3alUTa OT yTe4yeK HH(POPMAIUU AJIEKTPOMArHUTHBIX U3Ty4eHH

18. Yto MOXKHO OTHECTH K paBoBbIM Mepam 1B?

pa3paboTKy HOPM, YCTaHABIMBAIOIINX OTBETCTBEHHOCTD 32 KOMITbIOTEPHBIE MTPECTYIUICHNUS,
3alUTy aBTOPCKHUX IIPAB IPOTrPAMMUCTOB, COBEPILIEHCTBOBAHUE YTOJIOBHOIO U TPaKJaHCKOTO
3aKOHO/IATEIIbCTBA, & TAK)KE CYOIPOU3BOJICTBA

OXpaHy BBIUMCIMTEIBHOTO LIEHTPA, TIIATEIbHBINA OI00P MEepCOHANa, UCKIIIOUEHHUE CITyYaeB
BeJICHUS 0c000 Ba)KHBIX pabOT TOJNBKO OAHUM YEJIOBEKOM, HAJIMYME IIJIaHa BOCCTAHOBJICHUS
paboTocrocoOHOCTH TIEHTPA U T.I.

3aLIUTY OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIIA K CUCTEME, Pe3epBUPOBAHIE 0COO0 BasKHBIX
KOMIIBIOTEPHBIX ITOACUCTEM, OPTaHU3ALNIO BBIYMCIUTENBHBIX CETEN C BOZMOXKHOCTBIO
nepepacnpezieNieHust peCypcoB B CiIydae HapyleHHs paboTOCIIOCOOHOCTH OTJENIbHBIX 3BEHbEB,
YCTaHOBKY 000pYy/I0BaHUSI OOHAPYKEHUS U TYIIEHUS MoXKapa, 000py10BaHUs OOHAPYKEHHS
BOJIbI, IPUHATUE KOHCTPYKIIMOHHBIX MEP 3allIUThI OT XUILEHUH, caboTaxka, TMBEPCHil, B3pPHIBOB,
YCTaHOBKY PE3EPBHBIX CUCTEM 3JIEKTPONUTAHUS, OCHAIIEHNE TOMELIEHUI 3aMKaMu, YCTaHOBKY
CUTHAJIM3allMU U MHOTOE JIpyToe

OXpaHy BBIUMCIUTEIBHOTO LIEHTPA, YCTAHOBKY CUTHAJIM3ALUU U MHOTOE JIpyroe

Kitou k tecty

No OT1BeT

a
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HEeMIpCAHAMCPCHHBIM

0

OBT

10 2a 3B

B

B

a

Ormex

napoJb

AHTHUBUPYC

la2r 3146 58

a

a0BTr

a

0
0
a

Tema 3.1. Moaean u MoeJIUPOBaAHME. ITANbI MOAEJIUPOBAHUS

1. OTmeTbTe Te 331a4u, KOTOPHIE MOT'YT PELIAThCs C MOMOIIBI0 MOAECTUPOBAHUS:
pa3paboTka 00BEeKTa C 3a/laHHBIMH CBOHCTBAMU

OIICHKA BIIUSIHHS BHEITHEH CpeJlbl Ha O0BEKT

paspyiieHue o0beKTa

nepemMerieHne o0beKTa

BBIOOP ONTHUMAJIBHOTO PEIICHUS

2. OTMEThTE BCE «ILIOXO MOCTABJICHHBIE 3aa4n?

3a/1a4a, KOTOPYIO Bbl HE YMEETE peliaTh

3a/1a4a, B KOTOPOW HE XBAaTA€T UCXOJHBIX JaHHBIX

3a/1a4a, B KOTOPOI MOXKET ObITh HECKOIBKO PEIIeHUN

3aj1aua, JJI1 KOTOPOl HEM3BECTHO PEIICHUE

3a/1aua, B KOTOPOW HEU3BECTHBI CBSI3M MEXKY UCXOAHBIMH JIAHHBIMU U PE3YJIbTaTOM
3. Kakne u3 3TuX BbICKa3bIBaHUI1 BEPHBI?

Jnst KaXxaoro 00BEKTa MOKHO MTOCTPOUTH TOJIBKO OJTHY MOJIETb.

Jlist kasx0ro 00beKTa MOKHO TIOCTPOUTH MHOTO MOJIETICH.

Paznble Mosienu oTpaxaroT pa3Hble CBOMCTBAa 00BEKTA.

Mopenb 10KHA ONUCHIBATh BCE CBOMCTBA OOBEKTA.

Mopnens MOXET OMUCHIBATH TOJIBKO HEKOTOPBIE CBOMCTBA 0OBEKTA.

4. OTMeThTe BCe Mapbl 00BEKTOB, KOTOPHIE B KAKUX-TO 3a7jauaX MOXHO pacCMaTpHUBaTh Kak mapy
«OPUTHUHAI-MOJIETIBY.

CTpaHa — CTOJIMIIA

060aT — YyepTéx OonTa
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KypHIla — IBITUIEHOK
CaMOJIET — JIMCT MeTajllia

YUUTEIb — YYCHHUK

5. Kak Ha3pIiBaeTcst MOJIeb B JOPME CIIOBECHOTO OMHCAHUS (B OTBETE BBEIUTE
npuiarateabHoe)?

OTBeT

6. Kak Ha3pIBaeTCsI MOJIENb CII0KHOTO 00BEKTA, NMpeIHa3HAYCHHAs I BEIOOpA ONTHMAaIbHOTO
pEIIeHUsT METOI0M ITPo0 1 OmMMOO0K (B OTBETE BBEIUTE MpUIaraTeabHoe)?
OtBer

7. Kak na3piBaeTcst MOJieiIb, B KOTOPOH MCIOJIb3YIOTCS CITydaiiHbIe COOBITHS?
OtBer

8. Kak Ha3pIBaeTCst MOJIE)b, KOTOPAsl OTMCHIBAET M3MEHEHUE COCTOSHHS OOBEKTa BO BpEMEHH (B
OTBET BBE/IUTE MpUIIAaraTresbHoe)?

Otser

9. Kak Ha3bIBaeTCsI MpOBEpKa MOJIEIH Ha MPOCTHIX UCXOAHBIX JAHHBIX C U3BECTHBIM
pe3ynbTaTom?

Otser

10. Kak Ha3bIBacTCS YSTKO ONPE/ICIICHHBIN IUIaH PEIICHUS 3a/1a49u?
OtBeTr

11. Kakue u3 epedyrciIeHHBIX MOJIEJIe OTHOCSTCS K HHPOPMAIIHOHHBIM?
PUCYHOK JepeBa

MOJIEJIb Siipa aToOMa U3 MeTajia

YMEHBIIEHHAs KOMUS BO3AYIIHOTO HIapa

TabJIMIA C TaHHBIMU O HACEJIEHUH 3eMITU

¢dopmyna Broporo 3akoHa HeroToHa

12. Kakue u3 3tux (hpa3 MOKHO CUMTAThH ONPEACTICHIEM MO ?

3TO YMEHbIIEHHAs KOMHsI OpUTrHHaIa

3TO 00BEKT, KOTOPBIN MBI UCCIIEYEM I TOTO, YTOOBI U3YYUTh OPUTHUHAI
3TO KOIUS OpUTHHAja, 00J1aaro1as BCEMU €ro CBOMCTBaMU

3TO CJIOBECHOE ONMCAHKNE OpUTMHAIIA

3TO ()OPMYJIbI, OUCHIBAIOIIME U3MEHEHUE OpUTHHANA

13. KakuMu cBOMCTBaMHM CTaJIbHOIO IIapHKa MOKHO MpeHeOpeydb, KOTAa Mbl HCCIIEAYEM €ro
MOJIET Ha OOJBIION CKOPOCTH?

Maccoi MIapuKa

00BeMOM HIapuKa

u3MeHeHneM (OpMBI IIapUKa B MOJIETe

M3MEHEHHUEM YCKOPEHHs CBOOOIHOTO MaIeHUs

COIPOTHBIIEHUEM BO3/yXa

14. Kakoii 13 3TanoB MOAEIUPOBAHUS MOXKET IPUBECTH K CAMBIM TPYIHOHUCIIPABUMBIM
omuokam?

TectupoBanue

OKCHEPUMEHT
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MIOCTaHOBKA 33J1auu

pa3zpaboTka MoJIenu

aHaJU3 Pe3yJIbTaTOB MOJECINPOBAHUS

15. Kakyro ¢pazy MOKHO CUHTATh OIpEeIEHUEM UTPOBOI MoaeTH?
9TO MOJIEJIb /ISl TOMCKA ONITUMAIBHOTO PEICHUS

9TO MOJIEJIb, YUUTHIBAIONIAS JCHCTBHUS IPOTUBHHUKA

9TO MOJIEJIb KOMIIBIOTEPHOM UTPHI

9TO MOJIeJIb 00BEKTA, C KOTOPOH Urpaer peOeHoOK

3TO KOMITBIOTEPHAs UTPa

16. Kakas ¢paza MOKET CIyKHUTb ornpeneneHueM GpopmanbHoil Moaenn?
MOJIENb B BUJIE (POPMYIIBI

CJIOBECHOE OTIMCAHUE SBIICHHS

MOJIeJIb, 3alICaHHAasl Ha ()OPMATBHOM SI3bIKE

MaTeMaTU4ecKasi MOJIeINb

17. Moxens — 3T0:

(aHTacTHUecKuit 00pa3 peasbHON 1eHCTBUTEIBHOCTH

MaTepI/IaJ'ILHHﬁ U aGCTpaKTHBIﬁ 3aMCHHUTCIIb O6’LCKTa, 0Tpa>1<afomm71 €TI0 IPOCTPAaHCTBCHHO-

BPEMCHHBLIC XapaKTCPUCTHUKU

MaTepHaIbHBIN WM a0CTPAKTHBIN 3aMEHUTENb 00BEKTA, OTPAKAIOIINHN €T0 CYIIECTBEHHBIS

XapaKTCPUCTHUKU
OIMCAaHUE U3y4aeMOoro 00beKTa CPeICTBAMH N300Pa3UTEILHOTO HCKYCCTBA
UH(pOPMaIIUs 0 HECYIIIECTBEHHBIX CBOMCTBAX 00BHEKTA

18. daiinoBas cucrteMa MEPCOHAJIBHOT'O KOMIIBIOTEpA HanOoJee aJICKBATHO MOXKET OBITH OITHCaHA

B BUJIE:
Tabauunoii Moaenn
['paduueckoii Moenun
Hepapxnueckoit Moaenu
MareMaTudeckoit MoAeIn

Kitou k tecty

Ne | OtBer

aon

OBX

OBX

a0BI [

BepOanpHas

HUMUTallMOHHAasA

BEPOATHOCTHAA

JUHaMHU4eCKas

TCCTUPOBAHUC

AJITOPpUTM
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arna
0
BT
B
0
B
B
B

Tema 3.2. Cnuckmu, rpadsnl, 1epeBbs
1. Mexny nacenéuusiMu mynktamu A, B, C, D, E, F noctpoens! noporu, npoTsikEHHOCTD
KOTOPBIX MpuBeAeHa B Tabnuie. Onpenenure IMHY KpaTdaiiiero mapupyrta u3 A B F:

A|B|C|D|E]|F
A 2 4
Bl 2 1 7
cjl4]1 3|4
D 3 3
E /71 4] 3 2
F 2

OtBeT

2. Mexny HacenénnbiMu yHKTamMu A, B, C, D, E noctpoens! 1oporu, npoTsEHHOCTh KOTOPIX
npuBeseHa B Tabiaune. OnpeaenuTe JUIMHY KpaTyaiiiiero mapuipyra u3 A B E:
OtBer

A|[B|C|D|E
A|B|C|D|E A 311
A 413 7 B 4 2
B4 2 cC|l 3|4 2
Ccl|3 6 D|1

D 2|6 1 E 212

E|7 1

3. Mexny HacenénusiMu yHkTamu A, B, C, D, E mocTpoeHsr 10poru, CTOMMOCTH ITEPEBO3KH O
KoTophIM IpuBezeHa B Tabnune. Onpeaenute MAKCUMAJIBHVYIO cTouMocTs nepeBo3ku
rpy3a u3 C B B npu ycioBuu, 4To MapuipyT He MOXKET IPOXOJIUTh Yepe3 KaKoH-TO MyHKT Ooliee
OJIHOTO pa3a:

Otser
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4. Mexny Hacen€HHbIMU IyHKTaMu A, B, C, D, E noctpoeHsl 1oporu, CTOuMOCTb IIEPEBO3KHU T10
KOTOpbIM npuBenieHa B Tabauie. Onpenennre MAKCHUMAJIBHYIO crouMocTs nepeBo3ku
rpy3a u3 C B B mipu ycnoBuu, 4To MapuipyT He MOXKET MPOXOIUTh Yepe3 KaKoi-To MyHKT OoJiee

OIHOTO pa3sa:

OTBeT

A|B|C|DI|E
A 2126
B 2
Cl2 2
D222
E| 6

5 A "

A Ao K

r
5. Ha pucynke - cxema nopor, cszpiBaromux ropoaa A, b, B, T, 11, E, K, 3, U, K. 1o kaxmoii
JIOpOTe€ MOXKHO JIBUTAThCS TOJBKO B OJJHOM HAMPaBIICHUH, YKa3aHHOM CTpelKon. CKOJIBKO
CYILIECTBYET pa3IMUHBIX MyTel u3 ropoga A B ropox K

OTBeT

6. Ha pucynke - cxema nopor, csizbiBatonux ropoga A, b, B, I', J1, E, XK. 1o kaxmnoit mopore
MO>KHO JIBUTaThCA TOJIBKO B OJTHOM HaIlpaBJI€HUU, YKa3aHHOM CTpesIKoi. CKOJIbKO CYILIECTBYET

pa3IMuHbIX yTel u3 ropoaa A B ropon XK
OtBeT
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7. Ha pucyHnke - cxema nopor, cszpiBaromumx ropoaa A, b, B, I, /1, E, XK. ITo kaxmoit nopore
MO>XHO JIBUTATHCS TOJIBKO B OJTHOM HaIpaBJICHUH, YKa3aHHOM CTpeJIKOi. CKOJIBKO CYIIECTBYET
pa3IMYHbBIX IyTed K3 ropoaa A B ropoj XK

b A

B E

OtBer

8. Ha pucynke - cxema nopor, csizeiBatonux ropona A, b, B, I', 11, E, K, 3, U, K. 1o kaxmoii
JIOpPOre MOYKHO JIBUTAThCS TOJBKO B OJJHOM HAINPABIEHUH, YKA3aHHOM CTpeiIKoi. CKOJIBKO
CYILECTBYET pa3MYHBIX yTel u3 ropoaa A B ropog K

il 7]

OtBer

9. Berauciute BEIpaKeHUE, 3alIMCAHHOE B TIOCTQUKCHOHN dopme: 5 13 7 - *
OtBer

10. Berumcnute BeIpakeHHE, 3ammucaHHoe B ipedukcHOM hopme: * +57 -6 3
OtBer

11. 3anumure Beipaxkenue c*(a+b) B moctdukcHoit popme (6e3 mpodenon!)
OtBer

12. 3anumure Beipaxkenue 5*(d-3) B mpedukcHoit popme (6e3 mpodenon!)
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OtBer

13. Banummte Boipaxkenue (c-d)*(a-b) B mocrukcHoii popme (6e3 npodesnos!)
OtBer

14. 3anumuTe Beipakenune 3*a+2*d B mpedukcHoi dhopme (6e3 mpodenos!)
OtBer

15. BeruuciuTe BhIpaXkeHUE, 3aucaHHoe B mpeukcHoi opme: * -+a3bcmupua=6,b =
4duc=2
OtBer

16. BeruucinuTe BhIpaXXeHUE, 3aMucaHHoe B MocTGuUKcHoi popme: abcec 7+ * -mpua=28,b =
2uc=1
OtBeT

17. Ha pucynke cxema gopor N-ckoro paiioHa n3o0paxena B Bujie rpada, B Ta0uIe
COJIEPIKATCS CBEACHUSI O MPOTSHKEHHOCTH KaXKIOM U3 9TUX JOPOT (B KUIOMETPaX).

Homep nyukra
l 2 3 4 5 b 7
l 9 6 | 3 [ 10
= | 2
e ;
ol 4] 3 8 711
215110
= 6 7 5
7 1 5

Tak kak TaONHILy U CXEMY PUCOBAJIM HE3aBUCUMO JIPYT OT JIpyra, TO HyMepalus HaceIEHHbIX
MYHKTOB B Ta0JIMIIE HUKAK HE CBsi3aHa ¢ OyKBEHHBIMU 0003HauYeHHsIMU Ha rpade. Onpenenure,
KaKoBa MPOTSHKEHHOCTh JOPOTH U3 TyHKTa A B yHKT . B oTBeTe 3anummmTe 1enoe 4ncio — Taxk,
KaK OHO YKa3aHO B TaOJuIle

OtBer

18. Ha pucynke cxema gopor N-ckoro paiioHa nzo0paxkeHa B Bujie rpaga, B TabIuIe
COJZIepKATCS CBEJIEHUS O MPOTHKEHHOCTU KaXJI0M U3 ATUX JTOpOT (B KUIIOMETpax).

Homep nyukra
1 2 3 4 5 6 7
1 15| 15 9 7
= | 2 15
2
= | 3 15 12 20
=
= | 4 9 12 14 | 10
L)
5 5 7
| 6 14
7 20 | 10
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Tak Kak TaONUIly U CXEMY PUCOBAJIM HE3aBUCUMO APYT OT JIpYra, TO HyMepaus HaceIEHHbBIX
MyHKTOB B Ta0JIMIIe HUKAK HE CBs3aHa ¢ OYKBEeHHBIMHU 0003HaueHUsIMU Ha rpade. Onpenenure,
KaKOBa MPOTSKEHHOCTh JOPOrH U3 MyHKTa A B yHKT . B oTBeTe 3anuimmnre 1enoe ynucio — Tax,
KaK OHO YKa3aHO B TaOJuIe

OtBer

Kurou k Tecty

Ne | OtBer

9

5

18

6

13

9

7

18

30

36

cab+*

*5-d3

cd-ab-*

+*3a*2d

10

12

8

12

Tema 3.5 Ananu3 aJropuTMoB B npodeccHoHaIBLHOI 00/1acTH

1. Ilpennaraercs HeKOoTOpas onepays HaJl IByMs IPOU3BOJILHBIMU TPEX3HAYHBIMU
JACCATUYHBIMHA YHCIIaMU:

1) 3amuchIBaeTCS Pe3yNIbTAT CIOKECHHUS CTAPIINX PA3PSIOB ATHX YHCEIT;

2) K HeMy JIOTIMCHIBAETCS PE3ybTAT CIOXKEHHS CPEAHUX Pa3psIOB M0 TAKOMY IIPAaBUITY: €CIIH OH
MCHBIIIC HepBOfI CYMMEI, TO IMOJIYYCHHOC YHCJIO IIPUITHCBIBACTCS K IICPBOMY CJICBA, MHAYUC —
CIIPaBa;

3) UTOroBOE YKCIIO MOJIYYatOT IPUIMCHIBAHUEM CIIPaBa K YUCITY, [TOJIy4YEHHOMY I10CJIE BTOPOTO
11ara, CyMMbl 3HaU€HUN MIIAJIINX Pa3psI0B UCXOIHBIX YHCEI.

Kakoe 13 nepeyncieHHbIX YHCeT MOTJIO ObITh TOCTPOCHO 10 3TOMY NpaBUILy?

141310

102113

101421

101413
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2. Onpenenure 3HaYEHUE LEIOYMCICHHBIX IEPEMEHHBIX X, Y U t TI0C/Ie BBIMOIHEHUS (parMeHTa
IIPOrpPaMMBI:

X =5;

y:=17

t:=x;

X =y mod X;

yi=t

X=2, y=5, t=5

X=7, y=5, t=5

X=2,y=2, t=2

X=95, y=5, t=5

3. Onpexnenute 3HaYEHUE IEPEMEHHON C ITOCIIE BHIITOJHEHHS CIEAYIOUIero (hparmMeHTa
POTrpaMMBI:

a:=o;

b :=15;

a:=b-a*2;

ifa>Db

thenc:=a+b

elsec:=b-a;

-3

33

18

12

4.V ucnonuurens KanpkynasTop 1Be KOMaHbl, KOTOPHIM IPUCBOEHBI HOMEpA:

1. npu6aBs 2

2. yMHOXb Ha 3

Boinonuss nepsyto U3 HuX, KanbkynsTop npubaBisieT K YUCILy Ha SKpaHe 2, a BBITOJIHSAS
BTOPYIO, YTPauBaeT ero. 3aluuInuTe nops 10K KoMaH 1 B mporpamme noiaydeHus u3 0 gucna 28,
cojepxarieit He Oosiee 6 KOMaH/I, yKa3bIBas JUIITL HOMEpa KOMaH]I.

Hanpumep, nporpamma 21211 — 310 nporpamma:

YMHOXb Ha 3

npubasb 2

YMHOXb Ha 3

npubasp 2

npubasp 2

KoTopasi mpeodpaszyer uucio 1 B 19.

OtBer

5. Onpenenurte 3HaYEHUE MEPEMEHHOM Y, KOTOPOE OYJET MOITYYEHO B PE3YyJIbTaTe BBIOJIHEHUS
CJIEYIOLEH TPOTPaMMBI:
var i, y: integer;
begin
y:=0;
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fori:=1to4do

begin

y:=y*10;

y =yt

end

end.

OTBeT

6. Onpenenure 3HAYCHUE IEPEMEHHOHN Y, KOTOPOE OyIeT MOJIYYEHO B pe3yJIbTaTe BBITTOJHCHHS
CIEAYIOLIEH MPOrpaMMBbl:

vary :real; i : integer;

begin

y:=0;

=1

repeat

i :=2%i;

yi=y+i

until i > 5;

end.

OtBer

8. Ompenenure 3HaYEHUE IEPEMEHHOH Y, KOTOPOE OYAET MOIYYECHO B PE3yIbTaTE BHITOTHEHHS
CIEAYIOLIEH MPOrpaMMBbl:

vary : real; i : integer;

begin

y:=0;

i:=5;

while i>2 do

begin

1=1—1;

y=y+i*i

end;

end.

OtBer

8. B mporpamme onucaH 0JHOMEPHBIH LeI04nCIeHHbIH MaccuB ¢ uHaekcamu ot 0 1o 10. B

IIPUBEIEHHOM HIKE ()parMeHTe MPOorpaMMbl MAaCCHB CHayaJla 3aroJIHIETCs, a IOTOM
N3MCHSACTCA.
for i:=0to 10 do
Alil:==i+1;
for i:=0to 10 do
Ali]:= A[10-i];
Yemy OyAyT paBHBI 3JIEMEHTHI 3TOTO MaccuBa’?
10,9,8,7,6,5,4,3,2,1,0
11,10,9,8,7,6,5,4,3,2,1
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11,10,9,8,7,6,7,8,9, 10, 11

10,9,8,7,6,5,6,7,8,9, 10

9. Bce anmeMeHThI IByMEpHOTO MaccuBa A pazmepoM 5x5 paBHbI 0. CKOJIBKO JIEMEHTOB MacCHBa
1I0CJIE BBITIOJIHEHUS (pparMeHTa mporpaMmMbl OyayT paBHBI 17

forn:=1to 5 do

form:=1to 5 do

A[n,m] := (M —n)*(m —n);

2

5

8

14

10. B nporpamMme onucan 0THOMEPHBII LEIOYNCIeHHBIA MaccuB A ¢ unaekcamu ot 0 1o 10.
Hwxe npezacrasieH ¢pparMeHT 3TOH MporpaMmbl, B KOTOPOM 3HAUYEHUS 3JIEMEHTOB MacCHBa
CHavaJla 33/1at0TCs, a 3aT€M MEHSIOTCS.

for i:=0 to 10 do

Ali]:=i-1;

fori:=1to 10 do

A[i-1]:=A[i];

A[10]:=10;

Kak n3MeHsTCs 371eMEHTBI 3TOr0 MAaCCHBA MOCJIE BBIMOIHEHUS ()parMeHTa MPOrpamMmbl?
BCE DJIEMEHTBI, KPOME IMOCIIETHETO, OKAXKYTCS PaBHBI MEXTY COO0M

BCE 3JIEMEHThI OKa)KyTCsl PaBHBI CBOMM MH/IEKCaM

BCE 3JIEMEHTBI, KPOME IMOCIIEeIHEr0, OYAYyT CIBUHYTHI HA OJIMH JIEMEHT BIIPABO

BCE 3JIEMEHTBI, KPOME MOCIIeIHEr0, yMEHbLIATCS Ha €AMHULLY

11. Anroput™ BeluMcieHHs 3HadeHus ¢pyHkuuu F(n), rae n — HaTypajabHOE YUCIIOo, 3a/1aH
CJICAYIOIIMMHU COOTHOIIICHUSIMH:

F(1)=1

F(n)=F(n-1)* 2*n+ 1), mpun>1

UYemy paBHo 3HaueHue pynkuuu F(4)?

27

9

105

315

12. JlaH peKypCUBHBIN aJITOPUTM:

procedure F(n: integer);

begin

writeln(‘*’);

if n> 0 then begin

F(n-3);

F(n div 2);

end

end:
42
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CKOJIBKO CIMBOJIOB «3Be€3/104Ka» Oy/eT HaleuaTaHo Ha SKpaHe MpH BBITOJHCHUHU Bhi3oBa F(7)?
7

10

13

15

13. JlaH peKypCUBHBII aJITOPUTM:

procedure F(n: integer);

begin

writeln(n);

if n <5 then begin

F(n+3);

F(n*3)

end

end;

Haiigure cymmy uncen, KoTopble OynyT BeIBeJeHBI ITpu BbI3oBe F(1).
OtBer

14. Huxe 3anucan peKypcuBHbIi anroputm F:

function F(n: integer): integer;

begin

if n> 2 then

F := F(n-1)+F(n-2)+F(n-3)

else

F:=n;

end;

Yemy OyzmeT paBHO 3HAYEHUE, BHIYMCIEHHOE AITOPUTMOM IPHU BBINOIHEHUH Bbi3oBa F(6)?
OtBeT

15. 3anumuTe 9ncio, KOTopoe OyAeT HarleyaTaHo B PE3YNIbTaTe BHITIOTHEHHUS CIAEAYIOIIEH
nporpammel. [[is1 Bamero yno0¢TBa mporpamma mpeicTaBieHa Ha YeThIPeX sS3bIKax

MIpOrpaMMHUPOBaHUS

ANTOpUTMHUYECKUI [Tackanb Python C++

A3BIK

anr var s, n: integer; s=0 #include <iostream>
Hay begin n=295 using namespace std;
e n, s s:=0; while s + n < 177: int main() {

s:=0 n:=95; s=s+10 ints=0, n=95;
n:=95 whiles+n<177do | n=n-5 while (s + n<177) {
HI moka s + n< 177 | begin print(n) s=s+10;
s:=s+10 s:=s+10; n=n-5;

n:=n-5 n:=n-5 }

KII end, cout << n << endl;
BBIBOJ N writeln(n) return 0;
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KOH

| end.

B

OrtBeT

16. 3anumuTe YKCI0, KOTOPOE OYAET HAMleYaTaHO B PE3YJIbTAaTe BHIMIOTHEHHUSI CIIEAYIOICH

nporpammel. [liia Bamero yno0cTBa mporpaMmMa npecTaBieHa Ha YEThIpeX sI3bIKax

[IPOrpaMMHUPOBAHUSA

ANTOPUTMUYECKHMA [Tackaib Python C++

SA3BIK

ar var s, n: integer; s=0 #include <iostream>
Hay begin n=290 using namespace std;
e n, s s:=0; while s + n < 145: int main() {

s:=0 n:=90; s=s+15 ints=0,n=90;
n:=90 whiles+n<145do | n=n-5 while (s + n < 145) {
HI{ TOKa s + n < 145 | begin print(n) s=s+15;
s:=s+15 S:=s+15; n=n-5;

n:=n-5 n:=n-5 }

KIJ end; cout << n << endl;
BBIBOJ N writeln(n) return O;

KOH end. }

OtBer

17. Huxe IMpUBCACHA IIporpamMma, 3aliiCaHHas Ha IIATH A3bIKaxX IPOrpaMMUPOBAHUA

ANTOpUTMHUYECKUI [Tackanb Python C++

SA3BIK

anr var s, t, A: integer; s = int(input()) #include <iostream>
Hay begin t = int(input()) using namespace std;
nens, t, A readIn(s); A = int(input()) int main(){

BBOJI S readIn(t); if (s>10)or (t>A): | ints,t, A;

BBOJ t readIn(A); print("YES") cin >>s;

BBOI A if s>10)or (t>A) |else: cin >>t;

ecnr s > 10w t > A | then writeIn("YES") | print("NO") cin>> A,

1O BEIBOA "YES"
nHaye BeBox "NO"
BCE

KOH

else writeln("NO")
end.

if (s>10)or (t>A)
cout << "YES" <<
endl;

else

cout << "NO" <<
endl;

return O;

¥

Bbi10 mpoBeieHo 9 3amyCKOB MPOrpaMMBbI, IPU KOTOPHIX B KaUueCTBE 3HAYCHU I MTEPEMEHHBIX S U t
BBOJMJIKMCH crieayromue nmapsl uncen: (1, 2); (11, 2); (1, 12); (11, 12); (<11, -12); (-11, 12); (-12,
11); (10, 10); (10, 5). VkakuTe KOJMUYESCTBO IENIBIX 3HAYCHHI TapamMeTpa A, MPH KOTOPBIX IS

YKa3aHHbIX BXOJHBIX JAHHBIX IIPOrpaMMa HarcYaTacTt «YES» mecthb pas.
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OTtBeT

18. Hike npuBeeHa nporpaMma, 3aricaHHas Ha MATH S3bIKax IMPOTrPaMMHUPOBAHHS

ANTOPUTMUYECKHIA [Mackanb Python C++

A3BIK

anr var s, t, A: integer; s = int(input()) #include <iostream>
Hay begin t = int(input()) using namespace std;
nens, t, A readIn(s); A = int(input()) int main(){

BBOJ S readiIn(t); if (s>10)or (t>A): | ints,t, A;

BBOJ t readIn(A); print("YES") cin >>s;

BBOI A if s>10)or (t>A) |else: cin>>t;

ecm s> 10 wm t > A | then writeIn("YES") | print("NO") cin>> A,

TO BeIBOA "YES"
rHade BeIBOI "NO"
BCE

KOH

else writeln("NO™")
end.

if (s>10)or (t>A)
cout << "YES" <<
endl;

else

cout << "NO" <<
endl;

return O;

hj

bruto npoBeaeHo 9 3amyckoB mporpaMMel, IPU KOTOPHIX B KAUECTBE 3HAYCHUI IEPEMEHHBIX S U t
BBOJMIIKCH crieayrontie mapsel uncer: (1, 2); (11, 2); (1, 12); (11, 12); (11, -12); (-11, 12); (-12,
11); (10, 10); (10, 5). YkaxuTe HauMEHBIIIEE 11eJ0€ 3HaYCHHE MapaMeTpa A, Mpu KOTOPOM s

YKa3aHHbIX BXOJHBIX JAHHBIX IIPOrpaMMa HAIlCHYaTacT «NO» ceMb pas.

OtBeTr

Kitrou k tecty

Ne | OtBer

T

a

T

121211

1234
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60

5

12

IIpumepbl OLEHOYHBIX CPEACTB /I MNpPOBedeHHs IMPOMEKYTOYHOr0 H PyOe:KHOro

KOHTPOJISI 0 MPUKJIATHOMY MOAYJII0 1 «AHATUTHKA U BU3yaJau3auus JaHHbIX Ha Python»

BrimonHenue KOHTPOJILHOW pabOThI MPEAYCMOTPEHO rociie u3ydenus Temol 1.3. PaGora

CO CITMCKaMH U CJIOBapsIMU

1. OHpe,Z[eJ'II/ITe, 4qTo 6yneT Hale4YaTaHo B PE3YyJIbTATC BbIITIOJIHCHU HpOFpaMMH:
z=30
for n in range(10):

ifn<O0:
z=z-2%*n
else:
Zz=n-z
print(z)
Ortser: -35

2. OHpe,Z[eJ'II/ITe, qTo 6yneT Hari¢yatraHoO B pe3ynLTaTe BLIIIOJIHCHUS ITPOTPpaAMMBI:
a=23

b=4
while a > b:
ifa% 2==0:
b=b+a
else:
a=za—-2*b+1
print(b)
OrtseT: 20

3. OHpe,[[eJ'II/ITe, qTOo 6y,£[eT Hari¢yataHoO B pe3ynLTaTe BBIITIOJTHCHU A HpOFpaMMLIZ
s=0

m =123

while m > 0:
d=m% 10
s=s+d

m=m//10

print(s)

OrtBer: 6
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4. JlaH CIIMCOK M3 YMCEN M MHJEKC 3JeMEHTa B CIIUCKe K. YanuTe U3 CIUCKa JIEMEHT C
uHAeKcOoM k, CIBHHYB BIIEBO BCE JJIEMEHTHI, CTOSIIUE IpaBee 3JIEMEHTa C HHAEKCOM K.
[TporpammMa moxy4aeT Ha BXOJ CHHCOK, 3aTeM uucio k. [Iporpamma ciBuraer Bce 3JIEMEHTHI, a
II0CJI€ 3TOTO YJAJISET NOCIEAHUM 3JIEMEHT CIIMCKA IIPU IToMoI MeToAa pop() 6e3 mapaMeTpoB.

[IporpaMma A0MKHA OCYIIECTBISATH CABUI HEMOCPEACTBEHHO B CIIHMCKE, a HE JIENaTh 3TO
IpU BBIBOJIE DJIEMEHTOB. Takke Helb3sl HCIOIb30BaTh JOMOIHUTEIBHBIA CIHCOK. Takke He
ciemyeT ucnosib3oBath Metoa pop(k) ¢ mapamerpom.

Pewrenue:

a = [int(s) for s in input().split()]

k = int(input())

for i in range(k, len(a) - 1):

afi] = afi + 1]
a.pop()
print(" .join([str(i) for i in a]))

5. IlpeanpusiTie NpOU3BOJUT ONTOBYIO 3aKYIIKY HEKOTOPBIX n3nenuil A u B, Ha koTopyto
BbIJICJIEHA OIpeeNéHHas CyMMa JeHer. Y IOCTaBIIMKA €CTh B HAIWYMM MApTUU 3TUX U3JEIUN
pa3nuyHBIX MOIMGUKAIMA 1O pa3NIu4yHOM 1eHe. Ha BblieleHHBIE ACHBIH HEOO0XOAUMO
npuoOpecTd Kak MOXXKHO Oonblie u3Aenuii A He3aBHCHMMO OT Moaudukamuu. Ecmm y
MIOCTaBIIMKA 3aKOHYATCS U3JeNusi A, TO Ha OCTaBLIMECS JI€HbIM HEOOXOAMMO MPHOOPECTH Kak
MO3KHO OoJbIne n3enuii B. M3BecTHBI BblieeHHAs A1 3aKYTIKH CYMMa, a TakyKe KOJIMYECTBO U
[IEHa Pa3IMYHbIX MOJMGUKAIMN TaHHBIX W3JeNui y mocraBiinka. HeoOxomumo omnpenenurs,
CKOJIBKO OyJIeT 3aKyIUIeHO U3/1eiuid B 1 kakas cymMMa ocTaHeTCs HEHCIIO0JIb30BaHHOM.

BxonHble 1aHHBIE.

IlepBasi cTpoka BXoJHOTO (hailia COAEPXKUT JIBa LeNbIX yncna: N — ofIee KOJIM4ecTBO
napTui W3eauil y mocraBluka U M — cymMMa BbIIEJICHHBIX Ha 3aKyNKy JeHer (B pyOssx).
Kaxxnas u3 caenyronux N cTpOK ONUCHIBAET OJHY HapTUIO U COAEPKUT JBa IIeNIbIX yucia (1eHa
OJIHOTO M3JIeHs B pyOssiX M KOJIMUYECTBO M3JENUN B MAPTUH) U OJUH CUMBOJ (JJaTUHCKasl OykBa
A wnu B), onpexnenstouuii Tun usaenus. Bece gaHHble B CTpOKax BXOJHOTO (haiiyma OTHEIeHbI
OJTHUM ITPOOEIIOM.

B oTBete 3anummTe 1Ba NENBIX YMCIA: CHAYaJIa KOJMYECTBO 3aKYIUIEHHBIX W3/EIUI THIIa
B, 3aTreM ocTaBIIYIOCS] HEUCIIONIB30BAHHON CYMMY JICHET.

ITpumep BxoaHOTO aiina:

41000

308 A

5012B

4014 A

3060 B

B nanHOM citydae cHadaja HY)XHO KymuTh u3znenus A: 8 uznenuit mo 30 pyOreit u 14
uznenuii mo 40 py6neit. Ha sto Oyner motpaueno 800 py6neit. Ha ocraBmmecs 200 py6ineit
MOXHO KynuTh 6 u3nenuii B nmo 30 py6ueit. Takum oOpa3omM, Bcero Oyaet kyruieHo 6 uzaenuii B

u octanercs 20 pyoneil. B orBere Hago 3anucars yncna 6 u 20.
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Pemienue
f = open('26.txt")
X, y = f.readline().split()
y = int(y)
for_B_price =[]
for B kol =]
foriinf:
if 'Aini:
a, b, ¢ = i.split()
y -=int(a) * int(b)
else:
a2, b2, c2 = i.split()
for_B_price.append(int(a2))
for_B_kol.append(int(b2))
mini = min(for_B_price)
index_mini=0
for i in range(len(for_B_price)):
if mini == for_B_price[i]:
index_mini =1
kol B=0
while y > for_B_price[index_mini]:
y -= for_B_price[index_mini]
for_B_kol[index_mini] -=
kol B+=1
if for_B_kol[index_mini] == 0:
for_B_price[index_mini] = 1000000000
mini = min(for_B_price)
for i in range(len(for_B_price)):
if mini == for_B_price[i]:
index_mini =i
print(kol_B, y)

OTmeTKa Yucao 6a110B,
Heo0XoauMoe /115l OJy4eHHSI OTMETKHU
«3» (ynos.) Boinonnens! Tpu 3ananus (Ne 1, 2, 3)
«4» (xopo11o) Bremomnuens! yetbipe 3aganus (Ne 1, 2, 3, 4)

Brimonnens a 3amanus (Ne 4, 5)

«5» (OTJIIMYHO) BrinmonHeHs! Bce MATh 3a1aHUN

PyOeskHbIi KOHTPOJIb
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PyOexHbI KOHTPOJIb TPOXOIUT B (popMe BBIMOTHEHHS M 3AIIUTHI MPOEKTHOH paboThHI
[TpoekTHas paboTa «AHaN3 OONBIINX JAHHBIX B MpodeccnoHabHOM cheper

OcHoBHBIE 3TamaM pabOTHl HAJ MPOEKTOM: ONpeAeNCHHE MPOOIEeMbl B IMPEIMETHOMN
001acTH; W3BJICUCHHE JAHHBIX; MMOATOTOBKA JAHHBIX — OUYMCTKA JAHHBIX M MPEoOpazoBaHHE
JIAHHBIX; WCCIEAOBAaHUE M BU3yalW3allUsl JAHHBIX; MOCTPOCHHUE IMPEACKA3aTeIbHOU MOJECIH;
MHTEpIpPETALMS Pe3yIbTaTOB.

[Ipoekt BbINONHAETCS Ha MpUMEpPe OTKPHITHIX MJaHHBIX, Hampumep, COepOanka
https://www.kaggle.com/code/umkkka/eda-sberbank-open-data-russian-version/data.
OOyuJarorirecss CaMOCTOSTENILHO TOA0MpaoT Habop maHHBIX Ha https://www.kaggle.com/ B

npodecCHOHATBLHOM cepe U BHIMOIHAIOT UCCISIOBAHNE M BU3YAIN3AIUIO TaHHBIX.

[Ipumep BeimonHeHue npoekTa «IIporuo3upoBanye HHCYIbTa»

Omnpenenenne nmpobiaemsl B mpeaMmeTHol odnactu. [1o qanasiM BecemupHoi opranuzanuu
3npaBooxpanenuss (BO3) wuncynbT sBhseTcs 2-i Beaylled OPUUYMHOM CMEPTH B MUDE,
OTBETCTBEHHOU mpuMepHo 3a 11% Bcex cmepteil. Onpenenum BepOSATHOCTh Pa3BUTHS UHCYIbTA
Cpeou TAIMeHTOB. Y3HAaeM, 4YTo sBJAeTCA (PaKTOPOM BO3HHUKHOBEHHS HWHCYJIbTa B OoJblei
CTCTICHH.

Kaxxnast cTpoka JaHHBIX COACPIKUT COOTBETCTBYIOIIYIO HH(POPMAIIHIO O MAaICHTE.

Id: yHUKaIbHBINA UICHTUPHKATOP

gender: «Maley, «Female» or «Other» - mon: «Myxkckoit», «Kenckuit» i «Ipyroii»

age: age of the patient - Bo3pact narieHnra

hypertension: 0, eciiu y mangeHTa HeT TUIICPTOHKH, 1, €CITU Yy MAI[MeHTa THIICPTOHHSI

heart disease: 0, eciu y manmeHTa HET CepeYHbIX 3abojieBaHuil, 1, ecnu y marpeHTa
cepaeuHoe 3a00IeBaHNE

ever married: «NOy» Or «Y€S» — COCTOSAT Jii B OpaKe: «HET», «Ia»

work type: «children», «Govt job», «Never_worked», «Private» or «Self-employed» —
TUN pabOTHI: «C JETBMHU», «paboTa B TPABUTEIBCTBE», «HUKOTIA HE paboTa», «4acTHOE
NPEINPUHIMATEIBCTBOY, «CAMO3AHSITHII.

Residence type: «Rural» or «Urban» — Tui MeCTHOCTH: CETbCKHIA, TOPOICKOM.

Avg glucose level: average glucose level in blood - cpenuuii ypoBeHb ri1r0K03bI B KPOBH.

bmi: body mass index — unaekc Maccel Tena

smoking status: «formerly smoked», «never smoked», «smokes» or «Unknowny»* -
«paHee Kypuiny, KHUKOT/Ia He Kypuiy, «KypuT» win «HeuzpectHon™*

stroke: 1, ecnu y maruenTa ObLT MHCYJIBT, WK 0, €CITH HET.

Note: «Unknowny (HeW3BeCTHBIN) B COCTOSIHUM KYPEHHUS O3HAYaeT, 4TO HMHQPOPMAIHSI
HEJIOCTYITHA JIJISl TAHHOTO TTalieHTa.

C wucnonp3oBaHWEM Ha0Opa [aHHBIX MPOAHATM3UPOBAHA BEPOSTHOCTH TTOSBICHUS
HHCYJIbTA y MalieHTa Ha OCHOBE BXOHBIX TApaMeTPOB, TaKUX Kak moj (gender), Bo3pact (age),
paznuuHbie 3a0oneBanus: runeprorus (hypertension), cepaeunsie 3abonesanus (heart disease),
a TakKe craTyc KypeHus (Smoking status).

W3BrieyeHne qaHHBIX.

B kaudecTBe ocHOBHOU OuOMHMOTEKH Tpaduku ucnosbdyercs Plotly. Tak kak atot maker ¢

OTKPBITBIM HCXOIAHBIM KOIOM, KOTOpBIfI npempiaract CJIOXHBIC l"pa(bI/IKI/I, KOTOpPBIC MOTI'YT
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yIOBJICTBOPUTh TpeOoBaHusi JoOoro mnpoekra. Beap omHo u3 mpoctomnctB Plotly - sto
UHTEPAKTUBHOCTH UCCIICAOBAHMS JAHHBIX C IIOMOIIBIO rPah)uKOB U JHATPAMM.

Seaborn (sns) - 6ubnmoTeka Bu3yanu3anuu JaHHbIX Python, ocHoBannas na matplotlib.
Ona mnpenocTaBisieT BBICOKOYPOBHEBBIM MHTEp(EHC A pUCOBAHUS MPUBIEKATEILHOH U
nH(popMaTuBHOM cTaTucTUdeckoi rpaduxu. (Puc. 1)

B [2]: import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
import ssakorn as sns
plt.style.use('seaborn-whitegrid')

import plotly.express as px
import plotly.graph cbjects as go
Puc. 1
[Tocne Toro, kak ckauaHbl W 3arpykKeHbl JTaHHbIE H3 kaggle.com, crieayrommM Miarom
ctasio coznanue DataFrame nns nana Ha ocHoBe nanHbix CSV. (Puc. 2)

BETNAHA

[3]1: dataset = df=pd.read csv(r'C:\Users\

Puc. 2
Heo6xoamnmo, 4To0bI Bece cTONOLBI (M YHCIOBBIE, M CTPOKOBBIE) BXOAHBIX JTAaHHBIX OBUIN
BKJIIOYEHBI B BBIXOJIHbIE JJaHHbIE. A BBIXOJ OyJeT BapbUpOBAThCA B 3aBUCUMOCTH OT TOTO, YTO
npexycmotpeno. (Puc. 3)

esktop\healthcare-dataset-stroke-data,

cav"

3 4 dataset.describe (include = 'all'
Gonesmy oA
n G Non BOSPACT  IHEEPTONNS " wbo work_type Residence_type avg_gluosis_level bmd  Kypesmne_crary
CERANS enan
cynrare 5110000000 5110 5110000000 5110000000 5110000000 5110 5110 5110 S110.000000 4909000000 511
KAL) bR Nan 3 NaN NaN NadN 2 5 2 NaN NaN
eepmmna NaN  xemsoomi NaN NaN NaN a3 Yachant loponeron MaN NaN “‘“‘“f:’c::
vacrora NaN 2994 NaN Nan NaN 3383 292% 2496 NaN NaN 18%
T, B
oy 35517 820354 NaN 43226614 0097455 0054012 NaN NaN NaN 106147677 28893237 Nat
vacwW 21161721625 NaN 22612647 0296607 0226053 NaN NaN Nan 45283560 7854067 Nah
s 57.000000 NaN 0.080000 0.000000 0.000000 NaN NaN NaN 55120000 10300000 Nah
25% 17741250000 NaN 25 000000 0.000000 0.000000 NaN Nah NaN 77245000 23 500000 Nah
50% 356332.000000 NaN 45000000 0.000000 0.000000 NaN NaN NaN 91885000 28100000 Nah
5% 54432000000 NaN 61000000 0.000000 0000000 NaN NaN NaN 114090000 33100000 Hah
Maxcwuyu 72940 000000 NaN 82 000000 1000000 1.000000 NaN NaN Nad 271.740000 97600000 Nah
Puc. 3

[ToaroToBKa JaHHBIX.

ITpoBepuM KauecTBO JaHHBIX M TUIBI KQXAOTo cTondma. B maHHOM Kone comepkuTcs
nabopMarys o dpeiimMe TaHHBIX, a TAK)KE KOJIMYESCTBO MAaMSTH, UCIIOJIb3YeMOW JaHHBIM KaJIPOM.
(Puc. 4)
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1]

dataset.info

<class "pandas.core.frame.DataFrame'>
RangeIndex: 5110 entries, 0 to 5109

Data columns (total 12 columns):

= Column Non-Null Count Dtype
0 id 5110 non—null inth4
1 gender 5110 non-null object
2 age 5110 nen—nmull floated
3 hyperten=sion 5110 non—null inth4
4 heart disease 5110 non—noull intecd
3 ever married 5110 non—numll object
& work type 5110 non—noull object
7 Residence type 3110 non—oull object
8 avg _glucose level 5110 non—mull floatb4
9 bmi 4909 pon—mnull floath4
10 smoking status 5110 non—noull cbject
11 =troke 5110 non—null inth4
3|

dtypes: float6d(3), inted({4), cbject(3)

L
memory usage: 479.2+ EB

Puc. 4

C momomipto Merona head() MOXKHO 3ampoOCUTh OTOOPaXKEHHS TEPBBIX IISITH CTPOK Kajpa

nanHseix. (Puc. 5)

B [7]: dataset.head()
Goneams  xorna-nwbo
A Om flon DOIPACT  IUDEPIONRS P vt work_type Residence_type avg gWeosis_level bmi  Kypesme craryc  siroke
0 2088 Mpowtna 67.0 0 1 as YacTweik Fopopcxon 22869 366 panes xypun 1
1 51678 wemOaut 810 0 0 Aa o "::‘:';::: Aepeserwoamit 20221 NaN ""mim 1
2 31112 Mpoana 800 0 1 aa Uacomeit  Jopesercanit 10592 325 “”‘°f;:; 1
3 60182 wemoouk 490 0 0 Aa YacTuit Fopogecxon 17123 344 Kypur 1
Yacri p HUKOQI3 M
4 1665 wamoon 790 1 0 aa N Ahatcgiony Lepesenoait 17412 240 s 1
Puc. 5
B npoekte HyXHO y3HaTh oOOIIEe KOJMYECTBO JIOACH M WX OCOOESHHOCTEH.
(Puc. 6)
B [12]: print("Number of records (patients): ", df.shape[0]
print ("Number of columns (patients): ", df.shape[l])

f records (patients):
f columns (patients): 12

Puc. 6

HccnegoBanue u BHU3YyaJIn3alud JaHHBIX.
PaCCMOTpI/IM pacnpeaciiCHUC MalueHTOB I10 ITOJTY.
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OCHOBHBIM JIEMEHTOM M300paxKeHus, KoTopoe ctpout pyplot seisercs durypa (Figure),
Ha Hee HAKJIAJAbIBACTCs TpadyK, OCH, HAAMUCH U T.1I.

s moctpoenus rpaduka ucmob3dyercss komanaa countplot() 6udaunorexku Seaborn. B
KOJIe HMCIOJIB30BaJICS pa3Mep rpaduueckoro sineMenTa, Obl1 BeiOpan ctosoer; "Ilon" B dataset,
HOJMKCAH 3aroJIOBOK U 0003HAYEH pa3Mep TEKCTa, BBEICHO Ha3BaHUE JUIS X U Y, M BBIBSICHO Ha
skpaH. (Puc. 7)

B [13]: plt.figure(figsize = (10, &))
sns.countplot (x = dataset|"gender"])
plt.title (' Pacopeneneswe maumesEToE Do moay', fontsize = 30)
plt.xlabel ("lNon namsesra”)
plt.ylabel ( "Kommecreo namueEToR")
plt.show()

Pacnpe,ueneHMe nauneHToB Mno norsy

Konm4ecTeo NagmeHTon

g

Female Other
Maon naipeHTa

Puc. 7

ITo auarpamMme MOKHO YBHJETh, YTO KEHCKHH IMOJ MpeodiagaeT, HO B COOTHOIICHHU
100% He coBceM moHsATHO. [ToaTomy Bocmosb3yemcst oubanotexoit plotly.graph_objects mst
CO3JaHUsl KPYroBO# auarpammbl. J[nsi Toro, 4roObl €€ cienaTh HeoOXOIUMO HCITOIb30BaTh
¢yukuio go.Pie.

Jlns cozmanust koga nmpumMensiem atpuOyt labels swauennii "Iona manuenta" u3 dataset.
3agaHo HarsAAHOE MoBeaeHue rpaduka ¢ moMoinsio Update traces: a uMeHHO pa3mep TeKcTa
3HAYEHHM, [[BET M XMUPHOCTh TpaHuIl. A ¢ momoiipio update_layout BeiBeeH TEKCT 3arojioBKa.
(Puc. 8)
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In [14]: |colors = ['RoyalBlue', 'crimson', 'green']

fig = go.Figure(data = [go.Pie(labels = dataset['gender']}])

fig.update traces(textfont size = 25, marker = dict(colors = colors, line = dict(color = '§000000', width = 3}))
fig.update layout (title text = 'CoOTHONEHME NAUMEHTOE no nony')

fig.show()

CooTHoWweHwWe NauueHToB No nony

. Female
. Male
. Other

0.0196%

Puc. 8
PaccmoTpuM manueHToB, y KOTOPBIX ObUI M HE OBLI MHCYNBT, C MOMOINBIO rpaduka.

BeposiTHOCTB NOSIBIIEHUSI BTOPOTO UHCYJIbTA OUEHb BEJIHMKA, U OH HaMHOro ornacHee. (Puc. 9)
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B [13]: plt.figure(figsize = (10, &)}
sns.countplot (& = dataset["stroke"])
plt.title('Eun v MECYILT ¥ DamwesTos?"’, fontsize = 30
plt.=xlabel ("MucynsT"})
plt.ylabel ("' KommecTreo")
plt.show ()}
bbIn N1 MHCYNLT Y NayMEHTOB?
000
4000
X000
i
g
g
2000
1000
|

1]

1
HHCynsT

Puc. 9

I/I3y‘-II/IB CTOJ'I6‘I3.TYIO AuarpamMmy, MOXHO CACIIaTh BBIBOJ, UTO Y OOJIBIIIETO KOJIHMYECTBA
MNalMCHTOB HEC OBLIO HUHCYJIbTA. B Tpyniry pucka OIacHOro MHCyJIbTa MOT'YT IOINACTh MMAUCHTHI,
Y KOTOPBIX UHCYJIBT YKC OBLIL. PaCCMOTpI/IM 9TOT 7K€ BOIIPOC C MOMOIIBIO pr1"0BOI>i AuarpaMMbl.

(Puc. 10)
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIbBHOE CMK
7 YYPEXIEHME BbICHIET'O OBPA30OBAHVIA PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PrYTUC Aucm 55
B |1eé]: [colors = |*crimson®, ‘green’]
fig = go.Figure(data = [go.Pie(labels '11)
fig.update traces(textfont size = 25, = lors = colors, line = dict(color = "#000000', width = 3)))
fig.update layout(title text = 'Bun s uucyasT y maumexTos?')
fig.show
bbin an VHCYNbT Y nauueHTos?
4.87%
[
B

Puc. 10
[IpoaHanu3upyem JaHHBIC O CEPACYHBIX 3a00JICBAHUSAX Cpa3y € MOMOIIBIO JUArpaMM, TaK
KakK OHH 0o0JIee JIydIlle TOMOTAI0T BU3yaIH3UpOBaTh MPUMEphI Takux 3anad. (Puc. 11)

fig = go.Figure(data « [go.Pie(labels = dataset['heart diseasze'])])
fig.update_traces(textfont_size = 25, marker =

dict (colors = colors, line = dict(cclor = "$000000°, width = 3)))
fig.update_laycut (title_text = 'Suno mt cepzeunce safomesanxe?’)
fig.show()
bbino nu ceppeuroe 3abonesarnue?
B
|

Puc. 11

Onna u3 Gopm HHCYIBTAa MOXKET OBITh BhI3BaHA THUINEPTOHHMEH, MTPOBEPHM C MOMOIIBIO
JMarpaMMbl KOJTMYECTBO JIFO/IeH ¢ HamudueM runeproHuu. (Puc. 12)
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£ = go.Figure(data = [go.Fie(labels = dataset|['hyper ion'])))
£ig.update traces(textfont_size ~ 25, marker = d (eol colors, line = dict(color = "9000000°, widzh = 3)))
4 update_layout (title_text = 'Swna ;u ruzeprounsi’)
£ show {
Bblna an runepromna?
mo
[

Puc. 12

VYuenble n3 XeIbCUHKCKOIO YHUBCPCUTETA BBIACHUIIU, YTO OAUHOKHEC JIFOAU CTPpAdar0T OT

PaccmoTpuM, KonmuecTBo Jojieit skeHatol/3amyxeM. (Puc. 13)

: fig = go.Pigure(data ~ [go.Pie({labels ~ datases['ever =asried'})])
fig.update_traces(textfont_size = 25 t{cclors = colors, line = dict(coloxr = "#000000", width = 3)))
fig.update_layout(title text = 'CocrorT s nTe 8 Spaxe?’)

fig.show

Cocroar nu naymeHTsl B Gpaxe?

Puc. 13
[TpoBepum TN padoTe! y marueHToB. (Puc. 14)

HHCYJIbTOB Ha 39% qamiec, a JXoJu B 6pa1<e, Y KOTOPBIX JAXKCE ObLI HUHCYJIBT, BOCCTAHABJIMBAKOTCS
IMOCJIE MHCYJIbTa CTaOUIIBHO Xopomo u 6LICTpeC, B OTJIMYHEC, OT OJHMHOKHX J'IIO,[[CI‘/’I. MosxHo
IIPOBEPHUTH: MOXKET JIN 6paK TIOBJIMATD Ha IMOABJICHHUE MHCYJIbTA.
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ y‘ﬂ’E)}(ﬂEHVIE BBICIIET'O OEPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PFYTUC Aucem 57

fig = go.Figure(data = [go.Pie(labels = dataset['work t
fig.
fig.
fig.

Ha

update_traces(textfont size = 25, marker =
update_layout (title text = "Tun pafoTH y DauMeHTOB

vee']1)1)

rs = colors, line = dict(color = "#000000 , width = 3)))

show ()

Twun paboTel y NauneHToB

B rrivae

B seif-employed
B children

B Gowjob

B Never worked

Puc. 14
[IpoBepuM: BAMSET U TUII MECTHOCTH HA BO3SHUKHOBEHHE UHCYIBTA.
Benp ¢ Hauanom neTHero nepruojaa MHOTHE JIIOH, KUBYILUE B KBApTUPaX, epeduparoTcs
JAYHbIE YYaCTKHU, B TOM YHCJE JIOAM CTApIIEr0 MOKOJEHHUS. BONBIIMHCTBO HE TOIBKO

OTABIXAalOT Ha MPUPOAC, HO H IMOAACPKUBAKOT IOPANOK, YXAXKUBANOT 3a PACTCHUSAMMU. U B

pE3yIbTaTE, 0COOCHHO JJI1 MOXKWIIBIX, C HEC MPUBBIKOIMM K TaKUM YCWIHAM IIOCJIC 3MMHCTO

nepuoja, CyleCTBEHHO BO3pacTaeT OMacHOCTh BHE3AIHBIX HHCYNbTOB. (Puc. 15)

fig = go.Figure(data = [go.Pie(labels = dataset|['Residence type"])])
fig.update traces{textfont size = 25, marker = d colors = colors, line = dict{oolor = "#000000", width = 3j}}
fig.updave laysut(zitle Text = 'THn MecTHooTH ¥ mauMexTon')

fig.ahow

Twin MECTHOCTA Y NAUWEHTOE

l Topoacs
W e

Puc. 15
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
VUPEX/IEHVE BbICIIIETO OBPASOBAHWIS PTYTUC
v «POCCUVICKHUV TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTUC Aucm 58

CornacHo pe3ysbTaraM MOCJIEIHUX HayYHbIX UCCIIEI0BAaHUI, OTKA3 OT CUrapeT IOMOIaeT
CHHM3HTbH pUCK MHCYIbTa Ha 12,4%. [laccuBHOE KypeHue NMoBbIIAeT pUck MHCyIbTa Ha 20-30%.
Exeromno ot umHCynbra morubaroT 8 000 maccHBHBIX KYpHIBIIMKOB. [IpoBepuM OTHOIICHUE
mozei k kypenuto. (Puc. 16)

B [22]: |plt.figure(figsize = (10, 4))
sns.countplot(x = dataset["smoking status"])
plt.title('Ornomesnne mauwmenTos K Kypemmm', fontsize = 30)

plt.xlabel ('Kypeame")
plt.ylabel ('KommecTreo')
plt.show()

OTHOLWeHne MnauneHToB K KypeHWo

1750

1500
1250
1000

formerly smoked Migvar amokisd Unikricraen

FomrsecTeo

Puc. 16
B rpaduke "OTHomIeHne MalMeHTOB K KypeHUI0" HarjsaHO ObLIO BUIHO KOTO OOIBIIIE,
koro Mmenbuie. Ho HeoOXoauMo y3HaTh, CKOJIBKO Jojiell "HuKoraa He Kypui', "HeWs3BecTHas
uHpopmanus", "Kypun panee/Opocun”, "Kypur".
Jlo6aBouHbIit ko1 .value_counts mo3BosisieT BBIMOIHUTH MOICYET KOJIUYECTBA DIICMEHTOB
B crojbie. A Tpu HamuMcaHWW Kojaa pX.bar: kaxkmas crpoka QpeiiMa JaHHBIX OymeT
IpeJICTaBjIeHa B BUJIE PAMOYTroiibHOM MeTkH. (Puc. 17)
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ WPE)I(HEHVIE BBICIIET'O OEPA3QBAHT/I$I PIyTHUC
«POCCUMNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
Aucm 59

B [24]: df = pd.DataFrame (dataset["smcking status'].value counts()})
px.bar(x = df.index, y = df.smoking status, height = 400, text = df.smoking_ status, labels = {"x':'Craryc xypemms', 'y': 'Kom

<

Konu4ecteo

title = 'PacopenencsEwe DAUMEHTOSE 00 OTHONEHMD K Kypesan')

Pacnpep,eneHme nauveHToB NO OTHOWEeHWIO K KYpeHWo

1500

1000

500

HMKOr A3 He Kypun Hewssecrrmit panee ypun

CTaTyc KypeHus

Puc. 17

Onpenenum 1o MOJIOBOMY MIPU3HAKY M HAIWMYHUIO CEPJICTHOTO 3a00JIeBaHUS, 3aBUCUMOCTh
OT THIa paboThl NMarnuenTta. [Jis 37oro 700aBUM B OOBIYHBIN KOJI JIJISl TOCTPOCHUS TUCTOTPAMMEBI

byHKIHIO

seaborn sns.barplot(), xkoTtopslii OouYeHb YHOOHO pHUCYET OAPILIOT C pa3HBIMH TI0

pas3Mepy JuHUsIMH norpermHocTsmu. (Puc. 18)

B [25]: plt.
ans.
plc.
pit.
pit.
plt.
pit.

figure(figsize =~ (10, E))
barplot (x = datasec['gender'], y = dacasec|'heart disease'], hue = datasez|'work type'])

legend(loc = ‘upper right')
title( 'SanucMMOCTY THNA PROOTE OT NONA DAUKENTA M NANKYKA Y Mere cepzexsoro safonemanxs', fontsize = 20)
xiabel ('lon wenosexa')
ylabel ('Hamuxe cepaeysors safonesaMux')
show ()
3asucuMocCTb TUNA pblﬁOTbl OT nNona nauyneHTa n Hanu4yna y Hero cepaeyHoro 3abonesaHun
0 [ e
W Sud emgiored
- ot ok
. cuden
oS W e _woked

00rs

Q0%

0025

oo Formaie Ceher

on wancees

Puc. 18

OHpeI[eJ'II/IM 10 MOJIOBOMY IIPU3HAKY U HAJIMIUC CCPACUHOTO 3a6OHCBaHI/I$I, 3aBUCHUMOCTb

OT OTHOIICHHSI K KypeHuto naruenra. (Puc. 19)
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BIOI’)KETHOE OBPA3OBATEJIbHOE CMK
YUPEXIEHWME BBICILEI'O OBPA30OBAHNMS PTYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PrYTUC Aucm 60
[26]: | plt.figure (figaize = (10, 7))
ans.barplot (X = datasec['gender'], y = davtasec['heart disease'], hue = dataset['smoking status'])
plt.legend(loc = 'upper rigl )
plt.ticle('SaEMcuMOCTE OTHONEHMA X KYyPEeHMD OT NONA DALMEHTA M HAIMYMA cepaewsoro saBonesanma', fontsize = 20)
plt.xlabel ('llon wenoBexa')
plt.yvlabel ('Hammume cepoexHoro safonemaHms’)
plc.show()

3aBMUCUMOCTb OTHOLIEHUS K KYpeHW0 OT nona nayueHTa n Hanu4na cepgeyHoro 3aboneeaHun

Raa W formerty smoked

EEE never smoked
. smohes
014 W Unkncwn

Hamrawe copaesiorn 3abonssman
o
g

2

ooz

000

Puc. 19

[IpencraBuM BU3yalM3alMIO MapHBIX OTHOLICHWM, KOTOpas SBIAETCS CAMOW HAIJISAHOM.

Jliist TOro, 4ToOBI HAPKCOBATH COBMECTHOE pacipeieieHue BCeX MePEMEHHbBIX B HA0OpEe JaHHBIX
BOCIoJb3yeMes Gyukituein pairplot().

ITo ymom4aHut0, TapHBIC pactpeaeneHus (Te YTo Mo U Hajl INIaBHOM THaroHaIbio CETKH)
u300pakaroTcss rpadukamu pasdpoca, a OTHOMEpHbBIC pacmpenesicHus (Te YTO Ha TJIaBHOM

JIaroHaIN) N300paXarTCs THCTOTPAMMaMH.

Oyukuums pairplot() conepxxut kinacc PairGrid, koTopblit CTPOUT CETKY VISl pEIIeTYaToOro
rpaduka (Puc. 20)
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

_ YYPEXIEHVE BbICIIET'O OBPASOBAHVIA
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

CMK
PTYTUC

TYPU3SMA 1 CEPBUCA»

Aucm 61

0000

sns.pairplot(dataset)
plt.show()
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Puc. 20

. e

I/IHIICKC MAcCCHI T€JIa BJIUACT Ha COCTOSAHHUEC 3/I0POBbS, @ TAKIKE MOKCET BJIMUATH HA PA3BUTHUEC
MOABJICHUA UHCYJIbTA.

Knaccudukanus maccel tena, UMT u puck pasBUTHS UHCYIbTA!

ok wdE

Hedunut maccel Tena ¢ UMT <18,5 umeer HU3KUM pUCK.
Hopwmanwsnas macca tena ¢ UMT 18,5-24,9 umeeT oOBIYHBIN PUCK.
N36brTOounas macca tena ¢ UMT 25,0-29,9 nmeer mOBBIIIEHHBIN PHCK.
Oxwupenne I crenean ¢ UMT 30,0-34,9 nMeeT BBICOKHI PHCK.
Oxwupenne I crenmern ¢ UMT 35,0-39,9 umeet odeHb BHICOKHIA PUCK.

Oxwupenue I crenenu ¢ UMT >40 numeer upe3BbpIYaitHO BRICOKHI PUCK.
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ WPE)}(}JEHVIE BBICIIET'O OEPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PFYTUC Aucm 62

C nomompto ¢yakmuu histogram() MOXHO BBIYHCIUTH THCTOrPAMMy HabOpa JaHHBIX.
Bocnonb3yemcst mocineioBaTebHOCTBIO LEIBIX YUCET, JUIsl 3TOTO BBIOEPEM MapaMmeTp BbIOpana
bins, koTopslii HCHOIB3yeM BMECTE C METOJIOM pacueTa IUPUHBI Fange.

Jus marmsgHOcTH chopmupyem dopmyny ans cpeanero 3HadeHus MMT. A npu
HamMcaHuu Konxa pX.bar: kaxmas crpoka ¢peiiMa JaHHBIX Oy[eT MNpeACTaBiIeHA B BH/IC
npsimoyrosibHoM MeTku. (Puc. 21)

: |counts, bins = np.histogram(dataset.bmi, bins=range (0, 100, 5))

bins = 0.5 * (bins[:-1] + bins[1:])

fig = px.bar(x = bins, y = counts, labels = {'x":"Hunexc MaccH Tema', "y':'Kommecrso'}, title = 'Ilnmexc MaccH ™

fig.show()

€ >
e «= M

NHaekc maccbl Tena

quexc Macce Tena=275
Konmecrm—ﬂﬂﬂ

WMHAekC Macosl Tena

1400

1200

1000
800
&00
- I
el
G‘D
Puc. 21

OmnpenenrM BO3pacTHYIO KaTeTOPHUIO JIOJIEH, KOTOphIe ABIsAI0TCA nanueHTamu. (Puc. 22)

Konmsecreo

8

70 a0 S0
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
e VUPEX/IEHVE BbICIIIETO OBPASOBAHWIS PTYTUC
\ «POCCUVICKHUV TOCYIAPCTBEHHBIVI YHUBEPCUTET
%ﬂ TYPU3SMA 1 CEPBUCA»

PryTUC Aucm 63

counts, bins = np.histogram(dataset.age, bins=range (0, 90, 5))
bins = 0.5 * (bins[:-1] + bins[1:])

fig = px.bar(z = bins, y = counts, labels = {'x':'Bospact', 'y':'KommiecTso'}, title = 'BospacT mnaumeHToE')

fig.show()

Boz pacT nayveHToR

450
3
400
350
300
Q
@
5 250
7]
T
=
3 200
=~
150
100
50
00 10 20 30 40 50 60 70 80
Bospact
Puc. 22
Yaime BCero marreHTaMy CTaHOBATCA Jroau ot 50 qo 55 jer.
Onpenenum, 3aBucuT Tun npoxxuBanus ot UMT u tuna padotsl. (Puc. 23)
px.box (x = datasec(['bmi'], y = dataset['work type'], color = dataset['Residence type'], labels = {'x': 'Huoexc m
title = "SaBmMcHMMOCT: THNA NPOEMBAMMA OT MMISNCA MACCH Tena M Tuna paGorm')

e «- m
3aBMCMMOCTBL TUNA npoxuBaHna OT UHAEKCa MacCkl TeNna U Tuna paﬁOTbl
useT
Mever_worked -l color = Fopoackoi [ ropoac
—T + LY Hgekc maccsl Tena=44.9 B Adepese
Tun paGoTei=Never_worked
e me——.
™
" —{T -
i)
3 - ¢+ = meme
ﬁg_pmnpuuuuamn
- l——-——il. L ]
c
=
e
—— I - e
Govt_job
- - e
- o1 - .
YacTHbiR
— - o s .
10 20 30 40 50 &0 0 80 a0 100

MHgexc Maccs Tena

Puc. 23
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘H’E)I(}]EHVIE BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
Aucm 64

PFYTUC
Onpenenum, 3aBucut noi nauuesta or UMT u tuna pabotsl. (Puc. 24)
px.box(x = dataset['bmi'], y = dataset['work type'], color = dataset['gender'], labels = {'x': 'MuHoexc maccm Ten

title = 'SaBMCHMMOCTE NONAa NaUMEHTA OT MHOEKCA MACCH Tenma M THna pafSoTs'
L4 >
) - M
3aBMCMMOCTE NoNna nauywWeHTa OT MHAEeKCa MacCbl Tena U Tina paﬁOTbI
LEeT
Never_worked [ —— . O mysan
[ i | S O xercrmi
B Apyroit
AETH {11 mer e
—{T1 | — =-memmes s»
i)
5
A EpeAnpUHIMETEND . — T ismes ®s color = My¥unHa
C 1T 1 s e = e ¥ npekc macckl Tena=64.8
= Tun padoTei=Self-employed
Govt_job —_—t T ——————————— e e
YacTHein —{ 1T 1} - e o .
. e I - seee @ . . .
10 20 30 40 50 60 70 &0 a0 100

MHagKC Macckl Tena

Puc. 24
Oyukiuio  Plotly Express density_contour() MOXHO HCIOJIB30BaTh I CO3aHUS

KOHTYPOB IJIOTHOCTH (271 KOHTYpHAasi THCTOTpaMMa).
OHa HanmOMMHAET KOHTYp Y4YacTKa, BBIYUCISAETCS IyTeM TpYNIHUPOBAHUS MHOXKECTBA

TOYCK U IPUMCHCHUA CTaTUCTUYECKOU (I)YHKI_II/II/I
9TO0T BUJ BU3YyaAJIU3allUKM Y4ACTO HCIOJIB3YCTCA IAJId  YHOPABJIICHUSA YPC3MECPHBIM

MOCTpoeHreM rpaduka WM CUTyalHsMH, Korja OOJbIIue HaOOphl JAHHBIX OTOOpa)KaroTcs B
BHJIC€ TOUCUYHBIX JUArpaMM, KOTOpPbIE MPHUBOAIT K TOMY, YTO TOYKH OyIyT MEPEKpHIBATH IPYT

Jpyra ¥ CKpbIBaTh Y30pBbL.
[TocTpoum rpaduk nHAEKCa Macchl Tela Ha OCHOBE cepeuHbIX 3aboneBanuil. (Puc. 25)
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘-IPE)I(}]EHVIE BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PFYTUC Aucm 65

px.dens , labels = {'bmi une acces Tena
< >
Q «-- 0
padpuk UMT Ha ocHoBe cepaedHbix 3abonesaHni
Gone3rc CEPAL
5000 0
4000
3000
heart_disease =0
WHaekc maccel Tena=49
2000 =22495
count=8
1000
10 20 30 40 50 60 70 80 90

WHzaexkc Maccel Tena

Puc. 25
[Toctponm rpaduk HHAEKCA MAacChl TEJIa Ha OCHOBE CepAEYHbIX 3a00seBanuii. (Puc. 26)

< >

lpaduk BO3PaCTOB NALMEHTOB Ha OCHOBE CepAe4Hbix 3aboneBaHni

heart_disease
1
5000 0

heart_disease =0
Boapacr=30
=32495

count =60

2000

1000

Bospacr

Puc. 26
[IpeoOpazyem nepeMeHHbIe B PUKTUBHBIE KOJIBI sl 3HAUeHUH B cTonoOmax: [Tom, coctout
B Opaxe, TUI paOOThI, TUTT MECTHOCTH, OTHOIIIEHUE K KypeHnt0. DyHKIMs CONCAt BBHITIOIHSIET BCIO
TSOKETYI0 paOOoTy IO BHITIOJHEHUIO OTNepaIiiii KOHKaTeHaIuu B0k ocu. (Puc. 27)
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ VLIPE>1<}1EHI/IE BBICHIEI'O OBPABQBAHI/ISI PTYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PFYTUC Aucm 66
gender = pd.get dummies (dataset|'gender'], drop first = True)
married = pd.get_dummies (datasec|[' xrried'], drop first = True)

work = pd.get danrles(dacaset[ woxrk 1, drop first = True)

residence = pd.get d..mrles(dacasec[':—ra:-— ce_type'], drop first = True)
smoking = pd.get dummies (datasec('smoking sctactus'], drop first = True)
dataset = pd.concat ([gender, married, work, residence, smoking, datasect],

Puc. 27

YaanuMm yka3aHHbIE METKH W3 YKa3aHHBIX CTOJIOIIOB M BBIBEJEM IEPBBIC 5 3aIlUCEH.
Bynem ucnons3oBath Gyskiwio head(), 9ro0br MOCMOTPETH, Kak 3TO OyaeT BeITIAAETh. (Puc. 28)

dataset.drop(['gender’, 'ever_married', 'work_type', 'Residence_type', 'smoking statua'], axis = 1, inplace = True)
dataset.head()

Male Other Yes Never worked Private Self-employed children Urban formerly smoked never smoked smokes

0 1 o 1 o 1 o o 1 1 o 0 9046 67.0 o
1 0 o 1 o o 1 o o o 1 0 51676 61.0 o
2 1 o 1 o 1 o o o o 1 0 31112 800 o
3 0 o 1 o 1 o o 1 o o 1 60182 49.0 o

4 0 o 1 o o 1 o o o 1 0 1665 V9.0 1

Puc. 28
[IpoBepum, ecTb 11 HyJEBbIE 3HAUEHUS B Kaxk1oM cTosioie. (Puc. 29)

dataset.i=snull () .sum()

Hales

Othear

Yas=
Hever_wcrked
Frivatce
Self-amployed
children

Urban

formarly amoked
never smoked
amokes

id

age
hypertension
heart _disease
avg_glucose_level
bmi

stroke

deype: intcé4

Il
L}
D= D00 00000 0000 0000

Puc. 29
B nanHOM Habope JaHHBIX HET HYJIEBBIX 3HAYCHUH.

d age hypertension heart_disease avg_glucose_level bmi stroke

228,69 366 1

202,21 MaN 1

105.92 325 1

171,23 344 1

17412 240 1

OyHKIIUK conepkaT ommOKu BBOAA (3-1 3amuch cBepxy). [loaTomy mepenMeHnyemM ums

croiibna ¢ omuokoi "Yes". (Puc. 30)
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oY R @OETEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIBHOE CMK
YUYPEXIEHWME BBICIIIETO OBPA3OBAHMS PIYTVC
«POCCUNCKUN TOCYOIAPCTBEHHBIV YHUBEPCUTET
TYPU3MA " CEPBUCA»
PryTMuC Aucm 67
dataset.rename (columns = {'Yes': 'ever_married'}, inplace = True)
dataset.head()
Male Other ever_married MNever worked Private Self-employed children Urban formerly smoked never smoked smokes id age hypertension heart_disease avg_glucose_level bmi stroke
o 1.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0 1.0 0.0 0.0 90460 670 0.0 1.0 228,69 36.60 1.0
1 0.0 0.0 10 0.0 0.0 1.0 0.0 00 0.0 1.0 0.0 51676.0 61.0 0.0 0.0 20221 28.08 1.0
2 1.0 0.0 1.0 0.0 1.0 0.0 00 0.0 0.0 1.0 00 311120 800 0.0 1.0 10592 3250 1.0
3 0.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 1.0 601820 49.0 0.0 0.0 171.23 3440 1.0
4 0.0 0.0 10 0.0 0.0 1.0 0.0 00 0.0 1.0 0.0 16650 79.0 1.0 0.0 17412 24.00 1.0
Puc. 30

BoiBenem Bu3yanuzanuioo MaTpu4yHOM Mojaenu. YToObl HArjasAHO MOCMOTPETH
BEPOATHOCTD MOSBJICHUS UHCYJIbTA IIPU BCEX BXOAHBIX mapamerpax. (Puc. 31)

Jlnst atoro Bocmonb3ykock OuOmuorexonr Seaborn ¢ dynkunueit: heatmap(), xortopas
WCIIOJB3YETCSl JUId CO3JAaHMs TEIUIOBBIX KapT. B KkauecTBe mepBOro aprymMeHTa, HUCIOJb3Ys
dataset Bocmosb3yemMcsi MeTOIOM COIf, W Ui TOYHOW HMHTEpIpEeTaluu J00aBUM apryMEHT
annot=True, KOTOpBI mOMoOraer oro0pa3uTh Kod(pduuueHt koppemsauu. JlodaBuM 1BeT,
UCIIONIB3Ys apryMEHT CMap, 100aBMM IBET pa3aeisoleii IuHun, ucnoin3ys linecolor, no6asum
KUPHOCTB pa3JIeIsIOIeH TMHIH, Kenoib3ys linewidths.

plc.figure(figsize = (12, £))
sns.heatmap (dataset.corr(), linecolor = 'white', linewidths = 3, cmap= 'RdPu', annot = True)
plt.show()
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Puc. 31
Takum 00pa3oMm, MO MAaTPUYHOW MOJEIM MOXHO BBIIEIHUTH, HAIPUMED, TPHU TPYIIIIHI,
KOTOpPBIE BXOJIAT B 30HY PHCKA BOBHUKHOBEHHUS HHCYJIbTA:
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1. Bospact manuenta ot 50 no 90 seT u MHAEKC MacChl Tela KOTOPOrO PaBEH OT
M30bITOYHOM Macchl Tena o0 oxupenus I crenenu.
2. Bospact nauuenra ot 50 1o 90 set u HaM4YKMe TUNIEPTOHUH.
3. Bospact mauuenra ot 50 1o 90 siet 1 Hanmu4Ke cepieYHbIX 3a00IEBaHUM.
bnarogapst 3 TOMy poOeKThl MOKHO CJI€JaTh BHIBOJDI:
1. [To nuarpaMme MOKHO YBHIETh, YTO IAlMEHTOB >keHIUH — 58,6% (2994
yesioBeka) Oosnblile, ueM MykuuH — 41,4% (2115 yenosek).
2. PaccmoTtpenu manneHToB, y KOTOPBIX ObUT HHCYNBT, UX — 4,87% (249 uenosek), a
TeX, y KOro He Obu10 nHCYynbTa — 95,1% (4861 yenosek).
3. PaccMoTpenu mnanueHTOB, y KOTOpPBIX €CTh CepledHble 3a00JeBaHUs, HUX
okazasiock 5,4% (276 yenosek), y koro HeT — 94,6% (4834 denoBek).
4. Onna w3 ¢opM UHCYIbTa MOXET OBITh BBI3BaHA THUIIEPTOHHUCH, IMOITOMY

MPOBEPWIIM KOJIUYECTBO JIOACH ¢ HamuuueM rumneptoHuun — 9,75% (498 uenosek), ntojnew,
KOTOpBIE HE cTpafaroT runepronueii — 90,3% (4612 yenosek)

5. VYyenble u3 XeNbCUHKCKOTO YHHBEPCUTETA BBICHWIM, YTO OJWHOKWE JIOAH
CTpaJaloT OT UHCYJIbTOB uHamie, a JoJd B Opake, y KOTOPBIX Jaxke OBbLT HWHCYIBT,
BOCCTAaHABIIMBAIOTCA MOCJe UHCYIbTa ObicTpee. [1oaToMy mpoBepuiu: Kakoe KOJIWYECTBO JTOACH
JKeHaTbl/3aMmyxeM — 65,6% (3353 denoBeka), a 10U, KOTOpBIE HE cocTosuid B Opake — 34,4%
(1757 uenosex).

6. Tunm paboTel Takke BIUSET Ha MOsBICHHE MHCYNIbTa. [IpoBepuB THI paboTHI,
BBISICHUJIM, YTO JIIOJIeH, paboTaromux ¢ aetbMu — 13,4% (687 uenoBek), KOTOpble pabOTalOT B
npaBuTenscTBe — 12,9% (657 uyenoBek), Tex, KTo HUKOraa He padoran — 0,4% (22 uyenoseka),
YacTHBIE NpeaAnpuHUMaTenu — 57,2% (2925 genoseka), camo3anHAThIX — 16% (819 yenosexk).

7. [TpoBepwiy, BIMSE€T JU THUI MECTHOCTH HAa BO3HHKHOBEHHE HWHCYJIbTA, BEOb C
HAYaJIOM JIETHErO Mepruojia MHOTHE JIOAH, )KUBYIIHE B KBapTHpaxX, MEepeOUparOTCs HA JauHbIE
YYaCTKH, B TOM YHCJE JIIOAM CTapIIero TOKOJICHUS. BOJBIIMHCTBO HE TOJNBKO OTIBIXAIOT Ha
NPUPOJIE, HO U TIOAJIEPIKUBAIOT MOPSAIOK, YXKUBAIOT 32 pacTeHusiMu. U B pesynbrare, 0coOOeHHO
JUTSL TIOKWJIBIX, C HE MPHUBBIKIIMM K TaKUM YCWJIHMSIM IIOCIIE 3UMHETO IMEPHO/a, CYIIECTBEHHO
BO3PACTaeT OMACHOCTh BHE3AITHBIX WHCYIBTOB. JIr0oae#, )KMBYIIMX B CEJIBCKOM MECTHOCTH —
49,2% (2514 yenoBeka), a B ropojackoit — 50,8% (2596 uenosex).

8. CornacHo pe3ynbTaTaM MOCIEAHHX HAyYHBIX HCCIECOBAHMM, OTKa3 OT CHraper
MOMOTaeT CHU3UTh pUCK UHCYNbTa Ha 12,4%. [laccuBHOE KypeHHE MOBBIIIAET PUCK MHCYIbTA HA
20-30%. Exerogno ot wuHcynbTa mnorubarorT 8000 maccuBHBIX KypHIbLIMKOB. IIpoBepuB
OTHOIIIEHHE JIIOACH K KypeHHIO, BBISICHHIIM, YTO JIFOJICH, KOTOphIe HUKOTAA HE KypwiH OOJbIIe
(1892 gemoBeka), Ha BTOPOM MECTE — «HEM3BECTHOY» (TO ecTh mHpopmarus HepoctymnHa) (1544
YeJIOBEKa), Ha TPEThEM MECTE - paHblle Kypui (885 dermoBek) U Ha MOCIEAHEM MECTE — KYpPHUT
(789 uenosek).

9. OnpenenyM MO MOJOBOMY MPU3HAKY M HAJIWYHUIO CEplIEYHOro 3aboseBaHMs,
3aBUCHUMOCTh OT THMa pa0OTHl MAI[MEHTA, BBICHUIM, YTO HAMYHE CEpPICUHOTO 3a00JIeBaHUs
qaie BCTpeYaeTcs y MY>KUMH, KOTOPBIE CaMO3aHSThl — 1 MecTo, paboTaronMX B MPaBUTEILCTBE
— 2 MecCTO, 4acTHbIE IpEeANpUHUMATENIN — 3 MECTO U paboTa ¢ AeTbMU — 4 MecTO. Y >KEHIIUH

HaJIMYHUEC CCPACUHOIO 336OHeBaHI/I}I, BCTPCYACTCA HAMHOI'O PCKC. Ho Bce paBHO OHO €CTb Yy
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JIEBYILLIEK, KOTOpPbIE CaMO3aHATBI — 1 MECTO, 4YacTHblE MpEeANpUHUMATENIN — 2 MECTO,

paboTaroux B MPaBUTEIbCTBE — 3 MECTO.

10. OnpenenuM 1O TOJOBOMY MPU3HAKY M HAIWYHIO CEPICYHOrO 3a00JeBaHMS,
3aBUCUMOCTh OT OTHOULIEHHS K KYpPEHHMIO NAlMEHTa, BBIACHWUIM, YTO HAJIMYUE CEPICUHOIO
3a00JIeBaHUs Yallle BCTPEYaeTCsl y MYXKYHH, KOTOpble paHee Kypuiu wiu Opocunu — 1 mecro,
KYpUT — 2 MECTO, HUKOI'/la HE Kypujiu — 3 MeCTO, 1 HEU3BECTHO — 4 MeCTO. Y KCHIIUH TOYHO
TaK)Ke paclpeiesuiIiNch MecTa, HO HallMyhe CEepACYHOro 3a0o0JieBaHUs, BCTPEUYAETCs] HAMHOIO
pexe.

11.  Mupekc Macchl Tena BIMSAET Ha COCTOSIHME 3/10pPOBbs, & TAKXKE MOXKET BIIUATH HA
pa3BUTHE NOSIBICHUSA UHCYJIbTAa. BblicHMIM, uro 520 yenoBeK UMEIT HU3KUM PUCK pa3BUTHUS
MHCYJIbTa U3-3a nepunura maccel Tena (MMT <18,5); 1060 uenoBek UMEIOT OOBIYHBINA PUCK U3-
3a HopManbHOU Macchl Tena (MMT 18,5-24,9.), 1409 yenoBek UMEIOT MOBBILICHHBIN PUCK U3-3a
n30pITouHor Maccel Tena (MMT 25,0-29,9.), 1000 dvemoBek MMEIOT BBICOKHH PHUCK H3-3a
oxupenust | crenmenn (MMT 30,0-34,9), 506 yenoBeKk MMEIOT OYCHb BBICOKHMH PHCK H3-3a
oxxupenus Il crenenn (MMT 35,0-39,9), 409 yenoBek UMeeT Ype3BbIUAHO BBICOKHIA PHCK H3-3a
oxxupenus III crenenn (UMT >40).

12. Onpenenunu BO3pacTHYKO Kareroputo jwogeil: or 50 no 55 ner, Kotopsie
ABJIAIOTCA MALUEHTAMH.

13. Onpenenwin, kak 3aBUCHT THUN mnpoxuBaHus or HMMT u tuma paboTsl,
K TMpHUMEpY, CpPEelHss Macca Tella y HepadOTalomMX JIIOJeH B CelnbCcKoi mecTtHocTH — 28,4
(u30bITOYHAs Macca), a B TOPOJCKOM MecTHOCTH — 22,9 (HOpMaibHasi Macca Tena), y FOpoJICKUX
JKUTEJIEN BEC B HOPME, B OTJINYUH OT CEJILCKHUX.

14.  Onpenenunu, kKak 3aBUCUT noia nauueHta or MMT u tuna paGoTsl, kK mpumepy,
paccMoTpuM paboTy ¢ AeTbMHU. Y MYKUYMH cpeHss Macca Tena — 18,8 (nedpunur maccsl Tena), a
y skeHIMH — 18,9 (neguuut maccsl Tena). Ho u30bITOUHBIN Bec nmpeobiafaeT y KEeHIIUH, YeM Yy
MY>KUHH.

15.  Cepneunoe 3abosieBaHUE BCTPEUYAETCS Yallle BCETO Yy JIOEH, KOTOPHIX MOBBILIEH
WHJIEKC MacChl Tela.

16. CepneuHoe 3a0oJjieBaHME BCTpEYAeTCs 4dallle BCEro y JIIOJeH B BO3pacTe
ot 50 1o 90.

3. Co31aB MaTpUYHYIO MOJIENTb, MOKHO BBIAEIUTb, HAIPUMEP, TPU I'PYIIIbI, KOTOPbIE

BXOJAT B 30HY pMCKa BO3HUKHOBEHUSI MHCYJIbTA: BO3pacT nauueHta ot 50 g0 90 jmer u uHAekc
Macchl TeJla KOTOPOTO paBeH OT M30BITOYHON Macchl Tena a0 oxkupenwus Il cremenu; Bo3pact
nanuenta ot 50 o 90 yer W HanM4We TUNEepTOHHMH; Bo3pacT manueHta or 50 mo 90 mer u
HaJIMYue CepAeUHbIX 3a00JIeBaHUM.

IIpumepbI OLIEHOYHBIX CPEACTB /ISl MPOBEIEHUsI TPOMEKYTOYHOI0 U PyOesKHOT0 KOHTPOJIS
Mo NpUKJagHoOMy Moayai0 2 «BBenenue B 3D - MogeupoBanue)

Brimonnenue npoekta «Coznanue aBropckux 3D moneneii»

69



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘H’E)I(}]EHVIE BBICIIET'O OBPABQBAHVIH PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PFYTUC Aucem 70

Ilocmanoska 3adauu: coznanue 3D moneneit (aBTOPCKUX (MHUIIMATUBHBIX) WITU MPEJIaracMbIX
IIPENoAABaTEIIEM).
[Tpumeps! 00BEKTOB ISt MOJICITUPOBAHUS

CopneprkaHue caMOCTOATENbHOM paboThl oOyuatommxcs (ITnan paboThl HaJl MPOEKTOM)
Br16op o6bekTa ans moaenupoBanus. OO0cHOBaHME BbIOOpa.

CornacoBanue 00bEKTa C MPENOIaBaTEIEM.

CocraBieHue MmiaHa BbIMOJIHEHUS IPOEKTa.

Pa3paboTka MOJIeTN B COOTBETCTBUU C TUIAHOM.

Pa3paboTka npe3eHTaruu.

BeicTymuienue.

No abkowdE

Camoo1eHKa U B3aUMOOLICHKA
TpeboBanus K pe3yJibTaTy NPOEKTHOI IeATeJIbHOCTH
Paspabomxa mooenu

. O06ocHOBaH BBIOOP O0BEKTA.

. OOBEKT coryacoBaHa C Mpeno/aBareyieM

. [TpoekTHas paboTa Ha/l CO3JAHUEM MOJIEIH OCYIIECTBIISIIACH B TOYHOM COOTBETCTBHH C
IUTAaHOM.

. Co3naHHast MOJIENIb COOTBETCTBYET OOBEKTY.

IIpesenmayus u vicmyniexue
[Ipe3eHTanus BKIIOYAECT:

. Ob6ocHoBaHMe BbIOOpA 00BEKTA AJIs1 MOAETHPOBAHUS

. Oransl paboThl HaJl IPOEKTOM (HAUMEHOBaHME ATAIOB, CPOKH INIAHUPYEMBbIE U
peasbHbIE):

. Pednexcust: mpobiemMbl Ipu CO3JaHUK MOJIENTU U ITyTH UX MPEOJ0JICHUS
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. OdopmieHne Mpe3eHTAIUU COOTBETCTBYET OOIIUM TPEOOBAHUSM K TU3AHY BU3YaIbHBIX
MPOIYKTOB.
. BoicTynnenue copepxkarenbHo, IPU 3TOM BbIIEPKaH perjiaMeHT BbIcTyieHus (5-7

[IxaJia UTOroBOM OEHKH

MIxana

Kpurepun

3a4TCHO

O6ocHOBaH BBIOOp 00BEKTa IS MOACITUPOBAHMSA, OOBEKT COTJIACOBaH C
nperojaBaTesaeM; He ObUIO HApYIICHHH pErjaMeHTa BBIIOJHECHUS IPOCKTa;
CO3aHHAsi MOJICIIb [TOJTHOCTBIO COOTBETCTBYET 00BEKTY; OTCYTCTBYIOT 3aMEUaHUs K|
KauecTBY Mojeiu. lIpe3eHTaluss COOTBETCTBYET TpPEOOBAaHHSM, BBICTYILUICHHC
COJ/ICPKATEIIBHO, P 3TOM BBIJICPIKAH PErIIaMEHT BBICTYILICHUSI

He 3auTeHo [(O00CHOBaH BBI60p 00BeKTa A MOJACIIMPOBAHUA, 00BEKT COIjJacoBaH C

[IperoJaBaTelieM; HWMEIUCh HapyLICHUsA pErlaMeHTa BBIIIOJIHCHUSA IIPOEKTa;
CO3/1aHHAsi MOJI€b HE MOJHOCThIO COOTBETCTBYET OOBEKTY (MMEIOTCS U3MEHEHHUS,
BHECEHHBII B OOBEKT INpPU MOJAEIUPOBAHUH); UMEIOTCS 3aMEuUaHusi K KauyecTBY)
MOJIETIH. IIpesenTanus COOTBETCTBYET TpeOOBaHUSM, BBICTYIUICHHE
CONEepKATENbHO, MPH ATOM BBLIEP)KAH pPETJIaMEHT BBICTYIUICHUS/ HMMEIOTCS
HapyILIEHUs PErJIaMEHTA BBICTYIUICHHS

5.YCJIOBHUSA PEAJIM3ALIUA TPOI'PAMMBI TN CIIUTIJINHBI

5.1.

Jlig peanuzanuy nporpaMMbl Y4eOHOM JTUCHUIUIMHBI JOJKHBI ObITh MPEAYCMOTPEHBI

CIIEIYIOIINE CIEUAIBHBIE [IOMEIIECHHUS:
Peanmzanus guciumuinHel TpeOyeT Hanuuus ydyeOHOM KOMIBIOTEpHOH sabopaTopuu
UH(POPMATUKH.
O6opynoBaHye KOMIIbIOTEPHON J1ab0paTopuu:

M0CaI0YHbIE MECTA MO KOJIMYECTBY OOYUaIOIINXCS;
pabouee MecTO IpernoaaBaTes;

MapKepHast J0CKa;

yueOHO-MeToInYecKoe 00ecreueHue.

TexHuueckue cpeacrBa 06yquI/151:

KOMIIBIOTEPHI IO KOJIMYECTBY 00YHarOIINXCS;

JOKaJbHas KOMIIbIOTEPHAs CETh U Ti00alibHas ceTh VIHTepHeT;
JULIEH3MOHHOE CUCTEMHOE U MPUKJIATHOE IPOrpaMMHOE 00eCIIeUeHHE;
JIMIIEH3MOHHOE aHTUBUPYCHOE IPOTPaMMHOE 00ECTIeUeHHE;
JMILIEH3UOHHOE CHEHATM3UPOBAHHOE IPOrPaMMHOE 00€CIICUEHUE;
MYJIbTUMEIUATIPOEKTOP.

6.MudopmannoHHOe obecnieyeHHe peaTn3aluu MpPorpaMmbl
Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE

pecypcehl,

IIITH JIET

PEKOMCHAOBAHHBIC JIA HMCIIOJIb30BAaHUA B 06pa3OBaTeJ'II)HOM mponecce, He crapuie
C MOMCHTA U3JJaHHUA.
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6.1. OcHOBHBIE NTeYaTHLIE U3TAHUSA

["aBpunos, M. B. Undopmaruka u nHbOpMamoOHHbIE TEXHOJIOTUHU: YYEOHUK ISl CPEIHErO
npodeccuonanbHoro obpaszosanus / M. B. I'aBpusnios, B. A. KnumoB. — 4-e uzn., nepepad.
u non. — Mocksa: M3narensctBo FOpaiit, 2020. — 383 c.

3umuH, B. I1. Uapopmaruka. JlabopaTopHbIii npakTukym B 2 4. YacTe 1: yueOHOE mocooue

JUTsE cpenHero npodeccuonansHoro oopazosanus / B. I1. 3umMun. — 2-¢ u3., ucnp. u AOI.
— Mocksa: U3parensctBo FOpaiit, 2020. — 126 ¢

o gk whE

12.

13.
14.

15.

16.
17.

1.

6.2. OcHOBHBIE IJICKTPOHHBIC U3TAHUSA

HNudopmaruka - 10 xiacc - Poccuiickas snekrpoHHas mkona (resh.edu.ru)

Uudopmaruka - 11 knacc - Poccutickast snekrtponHas nikoua (resh.edu.ru)

3D MoaenupoBaHue UL KaKIoro - Poccuiickas »iiekTpoHHas 1koa (resh.edu.ru)
3 knacc

Ypox nudpsl
HNudopmaruka u UKT. TpenupoBouyHBlE BapuaHThl juid noaroroBku kK EID-2020 -
SunexcPenerurop

HNudbopmaruka 10 xinacc. Buneoypoku - anekcPenerurop

HNudopmaruka 11 xinacc. Buneoypoku - SanexcPernerurop

Aganns gagaeix - Jdanekc IIpakTHKyM

. DJIEKTUBHBIC OHJAMH Kypchl. Akanemus SAnjmekca

. Mudbopmatnka 10 kmacc - Meaumanopran. Ilopran oOpa3oBaTeabHBIX M METOIMYESCKHUX
MeJIMaMaTepHralioB

HNudopmaruka 11 kmacc - Meauanoptai. Ilopran oOpa3oBaTelbHBIX M METOIMYECKUX
MeJIMaMaTepHralioB

AKaJleMHsl HICKYCCTBEHHOI'O MHTEJISKTA JUISI IIKOJLHUKOB

BBenenne B mporpaMMHMpoBaHHe Ha  a3plke  Python. V1.7 -  OwnHnalH-KypCHI
Oo0paszoBaTenbpHoro neurpa Cupuyc

BBenenne B mporpaMMHMpoBaHHe Ha  a3plke  Python. V1.7 -  OwnHnpalH-KYpCHI

Oo0paszosarensHoro nearpa Cupuye

Beeaenne B MammuaHOe 00vuenne - OrnaitH-kypcesl O0paszoBarenbHoro mnearpa Cupmyc

3HAKOMCTBO C MCKVCCTBEHHBIM WHTEJUIEKTOM - OmmaiH-kypcesl  O0pa3oBaTeIbHOTO
neutpa Cupuyc

6.3. JlomoJTHUTEIbHbI€ HCTOYHUKH
Axomo, A. C. KoMmproTepHOE€ MOJETHPOBAHKE : YUEOHUK M MPAKTUKYM JJIsi CPEAHETO

npodeccuonansHoro oopazosanusi / A. C. AkornoB. — Mocksa : U3mparensctBo FOpaiiT,
2020. — 389 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-10712-8.
Hemun, A. 0. HUudopmaruka. JlaboparopHblii MpakTUKyM : ydeOHOe mocoOue ams
cpennero mpodeccuonansHoro obpazomanus / A. 0. Jlemun, B. A. [opodeeB. —
Mocksa : M3natenscTtBo FOpaiit, 2020. — 133 c.
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https://resh.edu.ru/summer-education
https://resh.edu.ru/summer-education
https://www.yaklass.ru/?%08
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://ai-academy.ru/training/lessons/
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/1038
https://edu.sirius.online/#/course/1000
https://edu.sirius.online/#/course/1000
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Ipukiagnoii moayJb 1 «KAHAJIMTHKA U BU3yaJu3auus JaHHbIX Ha Python»

1. Yepnsimes, C. A. OcHoBbl mporpammupoBanus Ha Python : ydeGHoe mocoOue s

cpenHero  mpodeccuoHanbHoro  obpazomanusi/  C. A. UepHsblieB. —
NznarensctBo HOpaiit, 2022. — 286 ¢. — (IIpodeccuonanbroe 06pa3oBaHue)

puxaagnoit MoayJb 2 «OcHoBbl 3D MoaeMpoBaHUs»

MockBa :

1. byuenbuukoBa, T. A. OcHoBbl 3D monenupoBanus B mporpamme Komrmac : yueGHo-
Meroandeckoe mocooue / T. A. bydenbaukoBa. — Tromens : 'AY CeBepHoro 3aypaibs,
2021. — 60 c. — TekcT : AneKTpoHHBIH // JIaHb : AIeKTpOHHO-OMOIMOTEeYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/179203 (xara obparuenus: 10.10.2022). — Pexxum
JOCTYTA: JUIsl aBTOPH3.
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