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1 MeToaunuyecKue YKazaHusd MO NMPOBCACHHUIO JICKIIMOHHBIX 3aHATHH

Jlek1IMOHHBIE 3aHATHS B BBHICIIEM y4e€OHOM 3aBEJICHUU SIBISIOTCS OCHOBHOU (hopMOii
OpraHu3aIy yueOHOro mpoiiecca U J0JKHBI ObITh HalleJIeHbl Ha BBIITOJIHEHUE psJia 3a1au:

- O3HaKOMUTb CTYJEHTOB CO CTPYKTYpPOUH JUCLMIUINHBI;

- U3JI0’)KATh OCHOBHOM MaTeprajl NporpaMmsbl Kypca JUCLUIIINHBL;

- 03HAaKOMUTH C HOBEUIIIMMH MMOAXO0aMHU U TPOOJIEMATHKON B TaHHOW 001acTH;

- chopMHpOBaTh y CTYJICHTOB IMOTPEOHOCTh K CaMOCTOSITEIBHON paboTe C y4ueOHOM,
HOPMAaTUBHOM U HAYYHOU JINTEPATypOi.

JlexunoHHOE 3aHATHE TMPEACTABIsAET COOOM CHCTEMaTHYecKoe, II0Cie0BaTeNbHOE,
MOHOJIOTHYECKOE M3TI0KEHUE TPEIoIaBaTeIeM-IEKTOpOM y4eOHOTO MaTepuana, Kak MpaBUIIo,
TEOPETHYECKOr0 XapakTepa.

[Menp sexuuu — oOpraHu3anus LEJICHANPABICHHONW I103HABATENBHON JEATEIIBHOCTH
CTYJEHTOB I10 OBJIa/ICHUIO MPOTPAMMHBIM MaTepUaIoM y4eOHON AUCIUILINHBIL.

UreHne Kypca JIEKUMI MO3BOJSET JaTh CBSA3AaHHOE, ITOCIENOBATEIBHOE H3JI0KECHUE
MaTepuaia B COOTBETCTBUU C HOBEMIIMMHU JAHHBIMU HayKH, COOOIIMTH CIyLIATENIIM OCHOBHOE
coZEp)KaHUE MPEAMETA B LEJTOCTHOM, CUCTEMaTU3UPOBAHHOM BUJIE.

B pspe ciayuaeB sieKiusl BBITOJHAET (YHKIUIO OCHOBHOTO HCTOYHHMKA HH(OpMAINH,
KOT'Jla HOBbIC HAYYHbBIC JAHHBIE 110 TOW WJIM UHOM TeMe He HAIIUTH OTPAXKEHUS B ydeOHUKAX.

OpraHu3aniOHHO-METOIMYECKON 0a30il TMpPOBENECHUS JEKIIMOHHBIX 3aHATHH SBISICTCS
pabounii ydeOHBIN IUIaH HANpaBlIeHUs MOATOTOBKHU. [IpH MOArOTOBKE JIEKIIMOHHOTO MaTepHalia
npenojaBaTesib 00s13aH PYKOBOACTBOBATHCA YYEOHBIMH MpOrpaMMaMy IO JUCIUILIMHAM
kadenpel, TeMaTUKa U COJCpKAHUE JICKIMOHHBIX 3aHITHIA KOTOPBIX MPEACTaBlIeHA B PabOUMX
nporpaMmax, yaueOHO-METOIUYECKUX KOMILJIEKCaX.

[Tpu yTeHHnn JEKIUI MpernogaBaTelb UMEET MPaBO CAMOCTOATEIHHO BRIOUPATh (HOPMBI U
METO/Ibl M3JI0XKEHUS MaTepuaa, UCIO0JIb30BaTh Pa3IMuyHbIe TEXHUYECKUE CPEICTBA 00yUEHUS.

PexoMennarmuu mo pabore CTYyJEHTOB ¢ KOHCIIEKTOM JICKITUH.

W3ydyeHnne OUCHUIUIMHBI CTYAEHTY CJeAyeT HauyuHaTh C MNpopaboTku pabdoueit
porpaMMbl, 0c000€ BHUMAaHUE, YEIss LEIsIM U 3a/1adaM, CTPYKTYPE U COJIEPIKaHUI0 Kypca.

[Ipy KOHCHEKTUPOBAHMU JIEKIUHA CTYAEHTaM HEOOXOAMMO H3jaraTh YCIbIIIAHHBIN
MaTepuan KpaTKO, CBOMMH CJIOBaMH, oOpallas BHUMaHUE, Ha JIOTUKY H3JIOKEHHUS MaTepua,
apryMeHTalui0 ¥ TpUBOAMMBIE MpuMepbl. HeoOXoauMo BBIAENATh Ba)KHbIE MECTa B CBOMX
3anucsx. Ecay HEMmOHSTHBI Kakue-TMOO MOMEHTHI, HEOOXOJUMO 3alMChIBATh CBOM BOIIPOCHI,
MIOCTapaThCsl HAWTH OTBET HA HUX CaMOCTOATENbHO. Ecam caMOCTOSTENBHO HE YAAJlIOCh
pazobpaThCcsi B MaTepuale, BIOCIEACTBUA HEOOXOIMMO JINOO HA CIEAYIOIIeH JIeKuu, 100 Ha
71a00paTOpPHOM 3aHSATHM WIM KOHCYJIbTAlUM OOpAaTUThCA K BEAYIIEMY IMPENoJaBaTeNio 3a
pa3bACHEHUSIMH.

VYcnemHoe OCBOGHHME Kypca NpPEAnosaraeT akTUBHOE, TBOPYECKOE ydacTHE CTYAEHTa
IyTeM IUIAHOMEPHOH, MOBCETHEBHOM pa®oThl. JICKIIMOHHBIN MaTepHall ciaelyeT IpocMaTpUBaTh
B TOT K€ JIeHb. PEKOMEHIyeMyIO TOMOJHUTENBHYIO JINTEPATYypy CIeAyeT MpopadbaThIBaTh MOCIE
W3YYCHUS JaHHOW TEMBI N0 YUeOHUKY M MaTepHaliaM JICKITHH.

Kaxnas Ttema umeer cBou crneuuduueckue TEPMHHBI W ONpPEICICHUSA. Y CBOCHHE
MaTepuanra HeoOXOIUMO HAYMHATH C YCBOCHHUS JTHX MOHATUH. Ecnm kakoe-nubo moHsTHE
BBI3bIBACT 3aTPYJHEHHS, HEOOXOIUMO IOCMOTPETh €ro CyTb U COJAEp)KaHHE B CJOBape
(UuaTepuere), BEIMUCATh €r0 3HAYEHHUE B TETPAJb ISl IOJTOTOBKH K 3aHATHSIM.

[Ipu mnoaroroBke MaTepuaiga HeEOOXoAMMO oOpamiaTh BHHMAaHHE Ha TOYHOCTb
OTpe/ieieHUH, TMOCJIeIOBATeIbHOCTh W3YYEHHUs MaTepuana, apryMEHTalll0, COOCTBEHHBIC
IIpUMEPBI, aHAIN3 KOHKPETHBIX cUTyalui. Kaxayro Henemo peKOMEHIyeTCsl OTBOAUTH BpEMS
Il TIOBTOPEHUS IPOMIAEHHOIO MaTepualia, MPOBEPsAs CBOM 3HAHHUS, YMEHHS M HABBIKA I10
KOHTPOJIBHBIM BOIIPOCAM U TECTAM.



2 MeToanueckne yKazaHus Mo JadopaTopHbIM padoTtam

Nzyuenne nuctmmianabl «O0paboTka SKCIIEPUMEHTAIBHBIX JaHHBIX» MPEAINoyaraet
MOCENICHHEe O0YJaroNUMHUCI HE TOJIBKO JICKIIUHA, HO W J1abopaTopHBIX padot. JlaGopaTtopHbie
paboTbl CO CTyOeHTaMu MpeJHa3HaueHbl Ui MPOBEPKH YCBOCHUS HMH TEOPETHYECKOTO
MaTepuaia JUCIUIUIHHBL.

OcHOBHBIE 11eTH Ta00PaTOPHBIX PadoT:

- 3aKPENHUTh OCHOBHBIE MOJOXKEHUS TUCHUIUIMHBI;

- TIPOBEPUTH YPOBEHb YCBOCHMS M MOHUMAHHUS CTYJCHTaMHU BOIPOCOB, PACCMOTPEHHBIX
Ha JIEKIUSIX U CAMOCTOATEIbHO N3YUYEHHBIX 110 Y4eOHOI TuTepatype;

- HAY4YuTb I0JIb30BATbCS HOPMATUBHOW M CIIPAaBOYHOM JIMTEPATYpOH U IOJy4CHMS
HE00X0IUMON HH(OPMALIUK O KOHKPETHBIX TEXHOJOTHUSX;

- OKa3aTh MOMOIIb B TPUOOPETEHUHN HaBBIKOB pacyeTa TOYHOCTHBIX XapaKTePUCTHUK;

- BOCTIOJTHUTDH MPOOEIIBI B MPONICHHON TEOPETUIECKON YacTH Kypca U OKa3aTh MOMOIIb B
€ro YCBOEHUH.

JUis  KOHTpOJiE 3HAHUM, TMOJyYEHHBIX B TMPOLECCE OCBOCHUSA AMCLUUIUIMHBI Ha
7a00paTOPHBIX 3aHATUAX OOYYAIOIIMECS BBIMOJHAIOT 3a/laHUSI PEKOHCTPYKTUBHOTO YPOBHS H
KOMIUIEKCHOE MTPaKTHYECKOe 3ajaHHe.

Llenbt0 BBIMONHEHUS 3aJaHHUsI PEKOHCTPYKTHBHOTO YPOBHS M KOMIUIEKCHOTO 3aaHuUs
CTYJICHTaMH SBIIIETCS CUCTEMaTHU3alls, 3aKpelyieHue U pacliupeHHe TeOPEeTUYECKUX 3HAHMM,
MOJYYEHHBIX B X0JI€ U3yUCHUS AUCHIUTUINHBL.

Huxe npuBonarcs o0mirie METOOUYECKHE YKa3aHUS, KOTOPbIE OTHOCSTCS K 3aHSTUAM IO
BCEM TE€MaM:

- B HavaJie KaXJOro jabopaTOpHOTO 3aHATHS HEo0Xoaumo chopMyIupoBaTh IEb,
MOCTABUTH 33/1a4H;

- Janee HeoOXOIMMO MPOBEPUTH 3HAHUS CTYJIEHTAMH JIEKIIMOHHOTO MaTepHualia o TeMe
3aHATHI;

- B Tpolecce 3aHATUS HEoOXoauMo 100MBAaTbCS WHIUBUIAYaTbHOW CaMOCTOSTEIbHOU
paboThI CTYICHTOB;

- 3HAHUS CTYACHTOB MEPUOJMYECKH KOHTPOJUPYIOTCS IyTeM IPOBEAEHUS TEKyIen
arrecTanuu (pyOeXHOTO KOHTPOJISI), CBEIEHHS O Pe3yJbTaTax KOTOPOH JTOBOJATCS 0 CTYJCHTOB
U TIOJJAIOTCS B JICKaHAT;

- BpeMs, BBIZICTICHHOE Ha OTAEJIbHBIC JTalbl 3aHATUH, yKa3aHHOE B paboyeil mporpamme,
ABJISIETCS. OPUEHTHPOBOUYHBIM; MPENOJIaBaTEb MOXKET MepepacipeieiuTh €ro, Ho JOHKHA OBITh
oOecrieyeHa mpopaboTKa B MOJIHOM 00beMe MPUBEICHHOTO B paboueil mporpaMme MaTepuana;

- Ha TNEpBOM 3aHATHUU TMPENoAaBaTeb JOJKEH O3HAKOMHUTH CTYJEHTOB C IpaBHIIaMU
NOBEJICHUS B JIAOOPAaTOPHUM M TPOBECTH HHCTPYKTAX IO OXpaHe Tpyda M IO MOXKapHOU
0e30macHOCTH Ha pabodeM MecTe;

- TpernojAaBaTeNlb JODKEH O3HAKOMHUTH CTYIEHTOB CO BCEM OO0BEMOM JIabOpaTOPHBIX
pabot u TpeOOBAHUAMU, N3TTOKCHHBIMHU BBIIIIE;

- TpemnojaBaTeNb YAENSeT BHHMAHUE OLEHKE AKTUBHOCTH pPa0OTHl CTYACHTOB Ha
3aHATHUAX, ONPEJICTICHUIO YPOBHS WX 3HAHUM Ha KaXKIOM 3aHATUU.

Ha maGoparopHbpix paboTax pemaroTcs 3aJadd M3 BCEX pa3/eloB  H3ydyaeMon
JUCIUIIAHBL.

3 MeToanueckue yKazaHusi o cCaMoCTOATeIbHOM padoTe

Jna  ycnemHoro ocBoeHusi kypca «[IpoektnpoBaHue HHPOPMAIMOHHBIX CHCTEM»
HeoOXonuMa caMocTosiTelIbHass paborta. B Hacrosimee BpeMs aKTyajdbHBIMH CTaHOBSTCS
TpeOOBaHUS K JIMYHBIM KadyeCTBaM COBPEMEHHOTO CTYIEHTa — YMEHHIO CaMOCTOSATEIbHO
HOTIOJIHATh U OOHOBISATH 3HAHUS, BECTU CAMOCTOSITENIBHBIA MOMCK HEOOXOJMMOro Marepuania,
OBITH TBOPYECKON JTUYHOCTHIO.



CaMocCTOsITeTbHYI0O pabdOTy 1O OCBOCHHUIO JUCHUIUIMHBI OOYYarOIIUMCS  CIIeIyeT
HAUYMHATh C U3Y4YEeHMsI cojepkaHus pabouel yueOHON MporpamMmbl AUCHUIUIMHBI, LIETH U 3a7ad,
CTPYKTYpbl ¥  COJEp>KaHusi Kypca, OCHOBHOH U  JIONOJIHUTENBHOW  JIHTEPaTypHl,
PEKOMEHIOBAaHHOM ISl CAMOCTOSITEIILHOM paOOTHI.

CaMocrosiTennbHast ~ yuyeOHasl JACSATETBHOCTb  SIBISIETCS  HEOOXOAMMBIM  YCIOBHUEM
ycnemHoro oOydeHusi. MHorue mnpodecCuoHaIbHbIE HABBIKH, CIIOCOOHOCTh MBICIUTh H
00001aTh, IenaTh BBIBOJBI U CTPOUTH CYXKACHHS, BBICTYNATh W CIYIIaTh APYTHUX, — BCE 3TO
pa3BHUBaeTCs B MPOLIECCE CAMOCTOSITENbHOM pabOThI CTYIEHTOB.

CamocrosiTenbHast paboTa M0 OCBOSHUIO TUCITUTLIMHBI BKITFOYACT:

- CaMOCTOSTEIbHOE U3YUYEHHUE Pa3/IeTioB;

- CaMOIIOATOTOBKY (IpopaboOTKy M MOBTOPEHHE JEKIMOHHOTO MaTepuaia M MaTepuaia
y4eOHHMKOB M y4E€OHBIX TTOCOOHUA);

- IOATOTOBKY K JIa0OpaTOpHbIM padoTam;

- IOATOTOBKY K pyO€KHOMY U HTOTOBOMY KOHTPOJIIO.

CaMmocrosiTenbHasi y4eOHas paboTa — YCJIOBHE YCIEIIHOTO OKOHYAHHS BBICIIETO
yaeOHoro 3aBeacHHs. OHa SBISIETCS paBHONPaBHOW (OpPMOM ydeOHBIX 3aHSATHUH, HApPAIY C
JEKIUSIMHU, CEMHHAPAMU, SK3aMEHAMH U 3a4€TaMU, HO pealn3yeMas BO BHEAyIUTOPHOE BpeMsI.

D¢ PexTUBHOCTD ayAUTOPHBIX 3aHATUNH BO MHOTOM 3aBHCHT OT TOTO, HACKOJIBKO YMEJO
CTYJICHTBHl OpPTaHM3yIOT B XOJE€ HUX CBOIO CaMOCTOATEIbHYIO YYEOHYIO TO3HABATEIbHYIO
NesATeTLHOCTh. Takas paboTa TakKe CIMOCOOCTBYET CamMOOOpa30BaHHUIO M CaMOBOCIHUTAHUIO,
OCYIIECTBIIIEMOMY B HHTEpPECax MOBBIIICHHUS MPOPECCHOHATBHBIX KOMIIETEHIIUH, OO0IIen
SpYAULMH U GOPMUPOBAHUH TUYHOCTHBIX KaueCTB.

CaMocTosiTenpHast paboTa peaan3yeTcs:

1. HEemoCpeACTBEHHO B MpoOIlecce ayAUTOPHBIX 3aHATUI — Ha JIEKIMSX, J1a00paTOPHBIX
3aHSTHSIX, TIPU IPOBEICHUH PyOEKHOTO KOHTPOJIS;

2.B KOHTaKTe C IMpernojaBaTelieM BHE PaMOK paclHCaHUsi — Ha KOHCYJIbTAIHMSIX IO
y4eOHBIM BOIIPOCaM, MPHU JIMKBUAANHUUA 33J0JDKEHHOCTEH, MPHU BBIMOJHEHUN WHIUBHIYaTbHBIX
3aJaHui;

3. B Oubimoreke, aAoma, B OOMIEKUTHM, Ha Kadeape NpU BBINOJIHEHUH CTYJCHTOM
y4eOHBIX 3ajad.

B mporiecce mpoBeneHHsI cCaMOCTOSITENFHON pabOThl HEOOXOIUMO TPOU3BOAUTH TOI00D
JUTEPATypPHBIX UICTOYHUKOB, HAYUYHOM NMEPUOINIECKON MeYaTh U T.]11



JlabopaTopHasi padora Nel
Maremarudeckue GyHKIUM

OyHKIMK 3TOW KAaTErOpUM TPEOYIOT I CBOCH pabOThl 00S3aTEIHHOTO BBOJA KAK MHHUMYM OJHOTO
3Ha4YeHUs apryMeHTa. Huke npuBesieH (pparMeHT UCTIONIb30BaHUs (PYHKIHIA JITsl BO3BEJICHHS BO BTOPYIO
CTETICHb U U3BJICUEHUS KOPHS C OTOOpaKeHHEM Ha JIUCTE TeKCTa (PyHKINH.

Ynpaxkuenue 1.

1) Co3sgaiite pabouyro kHUTY ¢ UMeHeM DyHKIMsA. [IpucBoiiTe mepBomMy TuUCTy M MateMaTuka.

2) Co3zpnaiite TabIUIy CO CTPYKTYpOH M MCXOAHBIMU JTaHHBIMU Kak 3TO OTOOpaskeHO Ha pHCYHKe .
(sI9EHKU C MICXOTHBIMU JTAHHBIMH UMEIOT CEePBhIid (hOH)

3) Bsemute ¢ momoripo Mactepa ¢yHkimiA B sueliky B6 ¢ynkuuio ABS (Momynb) M moiryunte
pe3yabTat paboTsl 3ToM QyHKIHK. Cromupyiite popmyny B Auanason B6:B16.

4) AHaJOTWYHBIC OIEPAIMU BBIIOJIHUTE C ApYruMu sueiikamu Tadmuipl (C6:G6), BBeAs B HUX
COOTBETCTBYIOIIME (GYHKIUH. Tarkke MPOBEIUTe KONMMpPOBaHUE (OPMYN ISl TONyYCHHS
pe3ynpTaToB. Pe3ypTaThl Bammx BeIYHCICHHA TOMKHBI OBITh TAKHIMH K€, KaK Ha MPHBEISHHOM
BBIIIIE PUCYHKE.

5) CoxpanuTte pe3yiabTaThl B pabodeii KHUTE.

MareMaTrueckre GyHKIIUH MO3BOJISIIOT PENIaTh 3a/1a4d KOMOMHATOPHKH.

Bcerpoennbie pyHknmnn

(I)yHKIll/Iﬁ H €€ CHHTAKCHUC Ha3znaueHnne u BO3MOKHOCTH (l)yHKlII/ll/I

BosBpamiaer B BbIACTICHHBIN TUana3oH 00paTHYIO0 MaTpHILy JUis
MaTpHLBI, XpaHsAIIelHcs B MaccuBe. MaccuB - 3TO YMCIOBOH MacCHUB C
PaBHBIM KOJIMYECTBOM CTPOK U CTOJIOL0B. MaccuB MOKET OBITh 3a]1aH
MOBP (Maccus) Kak Juana3oH suyeek, HarpuMep Al: C3 unm kak UMl [uana3oHa win
MaccuBa. Ecnu xakas 1u00 u3 siueek B MacCUBE ITyCTa WM COIEPIKUT
TEKCT, & TAKXKE €CJIM MACCUB UMEET HEPABHOE YUCIIO CTPOK U CTOJIOLIOB,
to Gynkuus MOBP Bo3pamaet 3HaucHue omuoku # 3HAY!

BosBpariaer onpenenurens MaTpHIlbl (MAaTPUIIA XPAHUTCS B MACCUBE).
OnpenenureNb MaTPHUIBI — 3TO YHCIIO, BEIYUCIIIEMOE Ha OCHOBE
3HAYEHUH 3JIEMEHTOB MaccuBa. MaccuB — 3TO YHUCIIOBOI MacCUB C
PaBHBIM KOJIMYECTBOM CTPOK U CTOJIONOB. Ecnu kakas-mubo sdelika B
MacCCHUBE ITyCTa WM COACPIKUT TEKCT, TO (DYHKITUS BO3BpaIaeT
3HadeHne ommoOku #3HAY!. @yHKIHS Takke BO3BpAIAET 3HAUYCHUE
ommOku #3HAY!, ecrii MacCUB MMeeT HEPABHOE KOJIMUECTBO CTPOK U
CTOJIOTIOB.

MOIIPE]] (MaccuB)

BosBpariraer npousseicHre MaTPUIL, XPAHSIIUXCS B MaccuBax 1 u 2.
pe3yIBTATOM SIBIISIETCS MACCHUB C TAKUM XK€ YHCIIOM CTPOK, KaK MACCHB
— 1 ¥ ¢ TakUM K€ YHCIIOM CTOJOIIOB, KAK MaCCHB — 2. KOJTUYECTBO
CTOJIOIIOB apryMeHTa MacCUB — | JTOJDKHO OBITH TaKUM K€, Kak
KOJIMIECTBO CTPOK apTryMEHTa MacCHB — 2, M 00a MacCUBa JODKHBI
coepkaTh TONbKO urcia. Maccus — 1 1 MaccuB — 2 MOTYT OBITh
3aJlaHbl KaK HHTEPBAJIbI, MACCUBBI KOHCTAHT WJIM CChUTKU. Eciu xoTs
OBl OTHA sTueiika B apryMEHTax IyCcTa Wi COACPIKHUT TEKCT, UK ECITH
YKCJIO CTOJIOIOB B apTyMEHTE MacCUB — | OTJIMYAETCS OT YHCIIa CTPOK B
apryMeHTE MacCUB — 2, TO (PyHKIIMS BO3BpAIACT 3HAUCHUE OIIUOKH
#3HAY

MYMHOXM(Maccusl,
Maccusn2)

Ynpaxkuenue 2.
1) Ortkpotite pabouyro KHUTY DYHKITMH B T0O0aBHTE B HEE JTUCT MaTpHIIHL.
2) B mepBylo CTpOKY JiicTa BBEIUTE 3aroyioBoK PaboTa ¢ MaTpumamu.
3) [Jamee Ha nmMCT BBOAWTE AaHHBIE M (QYHKIUM, YTOOBI MOJYYHTH PE3yJdbTaT aHAJOTHYHBIN
IPUBECHHOMY HIKE PUCYHKY.

Beenute B nuamnazon siueek AS:C7 matpuiyy M1, a B tuanazon E5:G7 matpuiy M2.




Jns mHaxoxkmenus oopatHoit M1 Beimenure amamazon sueek A11:C13, 3arem ¢ momomisio Macrtepa
¢dyukuit BBeauTe QyHkiuio MOBP u 3aBepiinTe Mpouecc OAHOBPEMEHHBIM Ha)KaTHEM TPEX KJIaBHIIL
<Ctrl+Shift+Enter>. Ananorn4ysayto oneparuio Tonbko 1 auanasona E11: G13 nposeaute qist BTopoi
MaTtpuilbl. CpaBHUTE MOJYYCHHBIE PE3YJIbTAThI C PUCYHKOM.

JInst HaxoKIaeHusT omnpenenuTes MaTpuibl M1 BeimenuM staeiiky Al7, BBeZeM B Hee (BYHKITHIO
MOIIPE]], nporecc 3akoHunM Hakatwem kKiaBumi <OK>. BBITOTHUM aHaJOTHYHBIC OIEpaItul IS
HaXOKJCHUS ONPEACIUTENS BTOPOIl MaTpullbl, 3aaaB stueiiky E17. CpaBHUTE pe3yNbTaThl C PUCYHKOM.

Jns nonyuenust

JlaGopaTopHasi padora Ne 2
MATEMATHUYECKHE U CTATUCTUYECKHUE
®OYHKIMU EXCEL

Pelienue n JIMHEHHBIX YPABHEHHUH ¢ N HEU3BECTHBIMH.

Ecnu mana cucteMa JMHEHHBIX ypaBHeHHi matpuuHoro Buma A* X = B, To ee pelieHue COCTOUT B
HAXOXJICHUM MaTpUIlbl, OOPATHOW MaTpuile A, KOTOPYIO HEOOXOIUMO YMHOXUTH CIIeBa Ha BEKTOpP —
crojiben B.

[Ipumep 1. Pemnte cucteMy TUHEWHBIX ypaBHEHUH

3x+2y =17
4x -5y =40

1) Beenure marpuny A B auanasoH Al: B2. Bektop B=(7; 40) B ntuanazon C1:C2.

E‘_"l Dakin  Opaeka Bua  BcTaeka
H S QR 55
E7 - f
A, B C
1 3 2 7
2 4 5 40
2) Haiinem o6patHyto matpuny (pynkmaus MOBP).
3) B pe3ynbTaTe 0OpaTHast MAaTPHUIIA BEITISIUT CICAYIOMIAM 00pa3oM:
3 | 0714286 -0 28571
4 | 057143 0428571
4) YmHOXeHueM 00paTHON MaTpulbl Ha BekTop B Haiinem BexTop X (¢pynkuus MYMHOX). Pesynbrar
nomMectute B auamnazon C3:C4.

IMocTpoenne rpagukoB pyHKIUH

X
IMpumep 1. [Toctpoiite rpadhuk GyHKIHH Y = H% sin” x,x O [— 1.4;1 .9]
2+x

Jlns moctpoenus rpaduka GyHKIIMH HEOOXOIUMO CHaYalla MOCTPOUTh TAOIUIYy 3HAYCHUH (QYHKIMH TPU
Pa3TUYHBIX 3HAYCHHUSX AapryMEHTa, TMPUYEM apryMeHT, COIJIACHO VCIIOBHIO, M3MEHSETCS C
(ukcupoBanHbiM ImaroM, Hampumep 0,1. BeiOop storo 1rara oOyclioBIIeH HEOOXOIUMOCTBIO Ooiiee
HATJISHOTO OTOOpakeHWs 3HadeHWi (QyHKIMUM Ha wuHTEepBaie TaOymsuuu. Co3gaauM TabmuIly,
MIPEJICTABJIICHHYIO Ha pUCYHKE. B sueiiky A1 BBOJMM HayallbHOE 3HAUCHHUE apTyYMEHTA. 3aTeM BBIMOTHICM
komaHmy [IpaBka — 3anomauTh — [Iporpeccus.
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O no cTpokan (&) aprdmeTHIeCkan

() no cTonfuam () reoMeTRHYECK AR
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[] aeTomaTHueckoe

ONPEAENEHHE Wara O agTozanonkeHie

War: 0,1 MpeAenbHOE 3HaueHHe: | 19|

L O J[ OTHEH ]

B pesynbTaTe nuana3oH s4yeeK 3arO0JHUTCS 3HAYEHUSIMU apTyMEHTA.
B stueiiky B2 BBoauM opMyny (BeIpakeHHE IPAaBOH YacTH JaHHON (BYHKIIUHN).
y ®aiin  Opaeka Bua BcTaeka  ®opmaT  CepeMc  JaHHel2  ORHO
H S QGG @E- T v [100% - [ Al
B2 - A =1 +AZTENP-A2]TSINAZ) 2] 2+A22)

A, B c ] E F

| x
1] R SR |

C IMOMOMIIBIO MapKepa aBTO3aIlOJIHCHUA Haﬁ,[[eM 3HA4YCHU (bYHKI_II/II/I Ha OCTaJIbHOM JHAIIa30HC.

£ Microsoft Excel™= Rinna
@_1 tafn  Opaska  Bua

H S QB @

F& v A

A E
1 | ¥
2 140 -1,14701
3 13 0594855
4 12 075358
5| -1, 057022
B -1 -0,40556
7 05 026502
) 05 0158213
] 07 006827
10 06 0026
1 05 0017942
12 04 0025312
13 03 0024564
14 02 0014622
15 0,1 0004411

41 b B ] i g T ATE DT

Jns moctpoenus rpaduka (QYHKIMU BBIICIMM JUANA30H SUYCCK, COJCpKAIMUN TaOMUIly 3HAYCHUN
(YHKIIMM ¥ €€ apryMeHTHI, W BBI30BEM MacTep AuarpamMM KomaHmoi BcraBka — Jluarpamma. B
MOSIBUBIIIEMCSI OKHE HE0O0XOAMMO BbIOpaTh 3akinaaky CranmaptHeie u Tum — I'paduk. 3areM HaxaTh
Janee u mepeliTh Ha 3aKNIaJKy psll, B KOTOPOH YAaduTh B COOTBETCTBYMOIEM moiie Psm 1. BBemem
Ha3BaHue quarpammebl ['paduk Oynknum, Haxkmem Jlanee. B mosBuBmieMcs okae B rpymme Mmeromemes
ycTaHOBUTH JIWCT 1, 4TO mpearmoaraeT pa3MelneHue JuarpaMMbl Ha JIHCTE, Ha KOTOPOM BBITIONHSIJIACH
Bce pacueTbl. HakaB KHOIKY TOTOBO, IOY4UM rpaduk QyHKIIUH.

L

B afin Opaska  BuA  Beraeka  Goprar|
= fnsnasor asnsix | Pan
5 L} L]
42 - £-1.4
A 5 5 ] oy v Mpadmnk hyHKLMU
2 4
=l 43 094859 B R _ QAAACTE AWArpante
4| -2 075358 s =) 0E == ==
B 41 0500 F '
E | -1 -0,40556) K 04
7| 09 026 1z 0'2 ll"'.m.""l-_.
8 08 015213 !
8| 07 006827 aEm .r'l.
0] 06 001 Pan 0 .\....l\/.;-..\.............\........
afl s opiree e " 02 S5 A 2 2R 25555 b
2 04 0026312 =
3 03 0024564 04
4| 02 0014522 Shaermn: | =TncT214862: $6435 N f
15 0,1 0004411 ey— !
16| 222E16 24763 08 /J
17 0,1 0005407
I8 D'é uingm Hoppen e -1 7
s 03 0051072 17
20 04 0089031 L
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ITocTpoeHnue nmoBepxHocTei
TexHONIOr1I0 MOCTPOSHUS TOBEPXHOCTEN pacCMOTPUM Ha IIPUMEpE.

[pumep 1. TTocTpouts moBepxHOCTh PYHKIMH Z(X, Y) ¢ trarom 0,2 npu -3<x<3 u -3<y<3
Z(.x, y) = COS(XZ + y2) Q—O.Z(x2+y2)
Jns storo B sueiiky A2 BBeOuTEe 3HAUYCHHWE -3 M 3alOJHUTE CTOJ0Ell A BHU3 3HAYCHUAMHU
apudmernyeckoir mporpeccun ¢ marom 0,2 10 3HadeHus 3. B sueiiky Bl BBemuTe 3HaucHue -3 u
3aIOJIHATE CTPOKY | BIpaBo 3HaYCHHUSIMU apu(MeTnaeckoil mporpeccuu ¢ marom 0,2 10 3HaYeHHS 3.
B stueiiky B2 BBeaute hopmyiy:

B =COSFALZ+CEA"ERP-0 27 5A22 +CH172)

Pactsaute Qopmyny 3TOM sdeliku BHU3 0 3HAYCHHUS X=3, T.e. A0 siueiiku B32, 3aTeM pa3MHOXKBTE 3Ty
(dopmyny Ha Bech MaccuB C2: F32, 1.e 10 3HaueHus y=3

Hanee cTpouM MNOBEpPXHOCTHb IJIsl 33JlaHHOTO MAacCHBa: HanO BbiAenuTh MaccuB B2: AF32, BbI3Bath
Macrep auarpamMm U BeIOpath B HeM lloBepxHocTh, HaxkaB [lanee. [IpucBOUTh MOBEPXHOCTH HA3BaHUE,
nepeiiT Ha BKIagKy OCH M CHATH (UIXKOK OCh y, HaxaTh Jlanee W B TOSBUBIIEMCS OKHE BBIOPAThH
MOCTPOCHUE TOBEPXHOCTH Ha 3TOM XK€ JHUCTE, 3aTeM HaxaTb roToBo. [lonydeHHYI0 MHOBEPXHOCTb
oTOopMaTUPOBATH B COOTBETCTBUU C PUCYHKOM

MoBepxHoCcTE thyHKUMK Z

OoB-1
m0.6-08
O0.4-06
moz204
Oo-02
0-02-0
P31 m-04-02
P21 O-05-04

3agaHust VI CAaMOCTOSITEIbHOI padoThI

1) Pemmre cucteMy TUHEHHBIX ypaBHEHUI
2x+y+4z=77
2x—y—-3z=-5
3x+4y-5z=-14

2) Pemure cucteMy TUHEMHBIX ypaBHEHUH
3x+2y =17
4x -5y =40

3) Iloctpotite rpaduku GyHKIIHAH.



a) y = e* +3/x OTpe30K NOCTPOEHHS U AT 3a/1aiiTe CAMOCTOATENBHO.

6) y = 2sin271cos 47K

B) z = cos’ 37& — cos 7& sin 7&

4) TloctpoiiTe MOBEPXHOCTh PYHKIMU y = Sin X —sin y mpu -3<x<3, -3<y<3 ¢ marom 0,1

5) Tloctpoiite moBepxHOCTh pyHKIIMH N = 5x* cos’ y-= Zeyy2 mpu -1<x<1, -1<y<1 ¢ marom 0,1

JladopaTtopHasi pa6oTa Ne3

3aganue 1 Iloctpotite rpadux GpyHKIMN

1+x
2+cos’x’
1+|x]

——— x<0
2+|x

x>0

g:

3aganue 2 IlocTpoiiTe MOBEepXHOCTH PyHKIMU C marom 0,1

X =3y’ x*+y* <1

Z:

3x* -yl xt+yr>1

3ananne 3 Haiigute Bce KOPHU ypaBHCHHUS.

x* =2.92x% +1.4355x +0.791136

Pemienue: IlommHOM TpeTheil cTemeHM HWMeeT HE Oojlee TpeX BEMICCTBEHHBIX KOpHEHW. Jlnsa wux
HAXOXJICHUS KOPHH HEOOXOIUMO JIOKAJIM30BaTh MpeaBapuTenbHo. [locTpouM Tpaduk (yHKIMU U
MpoTadyIupyeM ee Ha OTpe3Ke, HarmpumMep ot -2 10 2,2 ¢ marom 0,2. Pe3ynbrar TaOymsaIiuy ¥ IOCTPOCHHS

rpaduvka npuBeneH Ha pUCYHKE.

A | B

£

2| 217599
18 -17,0556
16 -130769
14 -955576
12 656426
-1 -4 56436
08 -273506
06 -133736
04 031426
02 037923

0 079113
02 0969436
04 0962136
06 0817236
08 0582736

1| 0,306636
2| 003693
4 01783
5 -029128
5 025376
2| 001786
2| 0 464436
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[TommaOM MeHseT 3Hak Ha wmHTepBamax [-0,4;-0,2] [1,2;1,4] [2;2,2]. DTOo o3HayaeT, dYTO Ha
K2XKIOM U3 HUX UMEETCsI KOPEHb MOTMHOMA. [I0CKOIBKY IMOJIMHOM TPEThEH CTETICHb HE UMeeT DoJiee Tpex
KOpHEW, 3HAYHWT, BCE KOPHH JIOKAIHM30BaHbL. HalileM KOpHH IMOJMHOMAa METOJOM IMOCIEIOBATEIEHBIX

MpUOIKEHUH ¢ ToMoIIbio KoMaHasl CepBuc — [lombop mapamerpa.

OTHOCHUTENIBHAS

MOTPEITHOCTh



BBEIYHCIICHUNA W TIPENEIbHOE YHCIIO WUTEpaIii 3aJaroTcs Ha BKIAAKE BBIYHCICHUS IUATOTOBOTO OKHA
ITapametpsr. OTkpeiBacMoro komanmoi Cepsuc — [TapameTpsl.

3amaguM OTHOCUTENBHYIO MOTPEIIHOCTh U IpefenbHoe yuciao urepauuii, paBHeiMH 0,00001 u
1000 cooTBeTcTBeHHO. B KauecTBe HaYaNbHBIX 3HAYCHUU NMPHUOIIKEHUH BO3BMEM K KOPHSM BO3bMEM
JIIO0BIE TOYKK M3 OTPE3KOB JIOKaim3aluu KopHew, Hanpumep [-0.3]; [1.3];[2.1]. BBeaem ux B auamna3oH
sueek C2: C4. B siueiiky D2 BBenem Gopmyiy:

—t 1= — - —_——— -

He =C2n3-2 2*CA2+1 4355%C2+0 791136

I ~ I r | [= I [=

CkomupyeMm ee B sueiiku D3:D4. 3adukcupyem Kypcop B Ji000H CBOOOIHOU sueiike, 3aTeM
BeIOepeM komaH Tty Cepsuc — [Togbop mapaMeTpa v 3alI0JTHAM JTHAIOTOBOE OKHO.

lNoabop naparseTpa E|

YCTAHOEMTE B AYEHKE! ) %,

SHAYEeHHE:! 0

HZMEHAA 3HAYEHHE AYEHEM: $':$2 =}i=
[ O ] [ OTHEHa ]

IMocne naxkatus OK cpenctBo monbopa mapamerpa HaXOAHWT MPHOIMKCHHOE 3HAUCHHE KOPHS,
KOTOpOE MmoMelnaeTcs B siueiiky C2. aHaIOrMyHO HaXOATCS 1BA IPYTUX KOPHS.
i

[ ¢ | D |
032 102608
123 -33E-07
201 393E-08

3aganue 4 Haiinute KopHU ypaBHEHUS

x* +0.85x—0.4317x+0.043911=0

JladopaTtopHasi pa6oTa Ned

3aganue 1. Cosnaiite Tabnuiy mo o6pasiy. B coOTBeTCTBHE ¢ KaKIbIM ITyHKTOM 3aJaHHs 3aIlOJHUTE
CTOJIOLBI TAOIHUIIBI.

1) PesynpTar BRIYUCIEHUS KBAAPATHOTO KOPHS OKPYTIUTE O YEThIPEX JECATHYHBIX 3HAKOB.

2) PesynbTaT BEIYUCIEHUS CHHYCA OKPYTIUTE 0 TPEX AECATHUHBIX 3HAKOB

3) MunumanbHOe u3 uucen A u B mHalinure ¢ momomipro (yHKIuu. Pe3ynbpraT BeIBEIUTE B

YUCIIOBOM (hopMaTe ¢ ABYMS JACCSITUIHBIMU 3HAKAMU.
4) OkpyriuTte pa3HOCTh MEKAY YuciIaMd A 1 B ¢ IOMOIIBIO COOTBETCTBYIOMICH (PYHKIIMN

5) Haiinure sin(B), npenBapuTebHO TIepeBeas 3HaUeHHE B U3 paguaH B Tpagychl (B * n/180)
6) Uwucno B 3anummre puMCKAMH ITUdpaMH C TIOMOIIBIO COOTBETCTBYIONIEH (QyHKITHN

i MHHH- 3HaK OEpyTIeH S ) Q=4 5
A B JA+ A SIN(4 + B) | ManpHO2 wmena4 | PAHOcTH | SIN (B) - Pmvexoe B A
JHAUCHHE Bud 27

1 100
2 95
10 90
12 89
—45 75
—30 79
28 70
-10 69
—48 50
11 40
0 30




3ananne 2. Ha copeBHOBaHWSAX MO (UTYpPHOMY KATaHHWIO CYIbIO BBICTABHJIM TapaM OIICHKHA 3a
crioptuBHBIN TaHen. Co3maliTe TabmuIry 1Mo oOpasily W MOACYUTAHTE MTOTOBYIO OIeHKY. Ompemenure
Kakas rmapa rmooeuia.

A | B C D E | F | G | H | I | J | K
@urypHoe KaTaHHe
Vuactauru | Cymea 1l | Cymea 2 | Cymea 3 | Cyvmea 4 | Cyaea 5 | Cymea 6 | Cymea 7 | Cyaea & | Cymea 9 Iiﬁg?
ITapa 1 52 54 5.3 5.4 5.5 5.4 5.3 5.3 5.2
ITapa 2 5.3 54 5.2 5.3 5.4 5.4 5.2 5.3 5.2
ITapa 3 54 5.5 5.5 5.4 52 5.3 5.3 5.4 5.5
ITapa 4 5.3 5.3 5.4 5.5 5.6 5.4 5.2 5 5.4
ITapa 5 5,5 5,6 5.6 5.4 5,2 5,3 5,3 5.4 5.4
ITapa 0 5.6 5.7 3.5 5.4 5.5 5.6 5.5 5.4 5.5

3aganue 3. M3BecTtHa Temmeparypa 3a 4eTelpe Hedenu mo aHsMm Hexenu (1w, BT, ...). Onpenenute
CPEIHIOI TeMIIepaTypy IO AHAM HEZeJe, cCaMylo TeIUIyI0 M CaMyl XOJIOAHYI0 Hexenu. TaOmuiy c
HE00XOIUMbIMU HOJISIMU CO3JalTEe CaMOCTOSTENBHO.
3anganue 4. Kakoii kanutan K Hakonutcs y Bac Ha cueTy yepe3 N JIeT, eclny BBl MOJNOXKUTE S pyOnei B
6aHk noj P npoueHToB B MecsII.
Dopmyiia BBIYUCIECHUS CI0KHBIX IIPOLIEHTOB:
/ P W
K=581+—|
. 100
3apanmue 5. 3apraTta Toproporo arenra 150 Teic. men.ea. Ecnm o mpogan ToBapoB Ooibine, yem Ha 20
MJIH.JICH.€Zl., TO OH TIOJy4JaeT MpeMui0 B pasMepe 3% OT BHIPYYKH, a eciam Ooibmie, yeM Ha 50
MJIH.JIeH.e]], TO — 7%. CocTaBbTe TabnuIly o 00pasiy U pacCUUTANTE CTOJIOIBI.

Brrpyuka IIpenua Bcero HauHcIeHo
Arenr 1 25458 521
Arenr 2 84 521 698
Arenr 3 4 785 269
Arent 4 12 158 789
Arent 5 21 365 845

3aganne 6. OObsiBIeH Habop B mKoMy Mojenell. K mMpeTeHIeHTKaM MPenbsIBISIOTCS CICTYIOIINE

TpeOOBaHWS:

- pocT HE HIKE 175 cM

- Bec He Oonee 55 kr

- BO3pacT He cTapiie 25 jer

DaniIHT Ilon Poet Bec Boapact [IpHHAT
ITyx A 175 64 19
OBonHeBa A 176 55 20
[Ilaperdo A 179 62 19
[Tpycenkos M 178 54 20
[Ilepbaxos M 185 68 27
Hurpai A 182 72 22
[MTafiTopoea A 175 50 18
Miratinosa K 173 50 19

JlabopaTopHasi paGoTa NeS
Teopus BeposiTHOCTEMH
IIpn pemieHMM MHOTHX 3a7ad TEOPHH BEPOSTHOCTEH HEOOXOAMMO TPOBOAWTH 3HAYMUTENHHBIHN
00BEM BBIYHCIICHU, KOTOPBIE YA00HO oprann3oBath B Excel.
®opmyia beprynin
BeposTHOCTh M3roTOBJICHMS HA aBTOMAaTHYECKOM CTaHKE cTaHmapTHOW aetanu paBHa 0,8. Haiitm
BEPOSITHOCTH BO3MOKHOT'O YUCIIA MOSBIICHHUS OpaKOBaHHBIX JeTanel cpenn 5 0TOOpaHHBIX.



Pemenne. C mnomomipio Excel HeCI0KHO OpraHu3oBaTh pEIICHHE 3aJa4d C IMOJy4CHHEM
pe3yJabTaTOB BBIUYMCICHUH, M IOCTPOCHHEM YEpPTEiKa, COACPIKAIIETO IOJMIOH PAacHpeacICHUs
BeposiTHOcTeH (puc.l).

..... DE v f =(OAKTPOSIMGAKTR (S OAKTPDSI-$64) CTENEHB(FS1 S84 CTENEHR(I-FI1,D81-554)
| A E B E F LES H | d I
| 1 P cImesme. n=5 p=02
o nt WHCT0 COMETAHMIT H3 17
5 mb{n-m) AMEMEHTOR [0 11
g | Ban=Cy o p"Q=p)"™ dopryna Beprymum
¢ m=10 Ps=1032768 o
5 m=1 Pys= 04096 04 .\
E| m=2 P.s= 0,2048 "
7 m= 3 Pis= 0,0512 4 \
8 m=4  Pys= 00084 i Ty
s R 1] T .
a| m=5 P:s= 0,00032 5 i 5 : 3 :
0

Pucynok 1 - [Ipumenenune Gpopmynsl beprymm

OmnuireM KpaTKo IIard perieHus 3a1adu.
Beenure nannsie B siueiiku D1, F1 u B4:B9. B siuetiky D4 BBeaute hopMmyiy:
=(®AKTP(D$1)/(PAKTP($B4)*®AKTP(D$1-$B4)))*CTEIIEHb(F$1;$B4)*
*CTENNEHb(1-F$1;D$1-$B4).

Oynakimu CTEIIEHD (uncno; crenens) n®AKTP (4mciio) MOXKHO BBECTH C KJIaBHATyphl N
BBI3BaTh C IMOMOIIBI0 MacTepa (hyHKIH, BEIOpaB KaTErOPUI0
MaremaTu4eckue.

ITociie komupoBaHHUs 3TOM (Gopmyisl B sueciiku D5-D9aBroMaTnyeckd MPOBOIUTCS BBIYHCICHHE
BceX TpeOyeMbIX BepossTHOCTeH. [IpuBenenHbiil ¢parmeHT nmcra Excel nerko mMomudunupoBaTs ais
petieHus 1000 BEpOSITHOCTHOM 3a/1auu Ha mpuMeHeHue (hopmyiel beprym.

MareMaTH4yecKasi CTATHCTUKA

CO6onpmoi 3P PEeKTUBHOCTHIO BO3MOXKHO NMPHUMEHEHHE 3JIEKTPOHHBIX TaONHUIl AJSl pelIeHUs 3a/1au

MaTeMaTHYeCKOH CTaTUCTUKH.
BapuanuonHsble psiibl 4 X XapaKTePHCTUKH

[Ipu ob6cnemoBanum BepaboTkH 1000 paboumx mexa B OTYETHOM TOAY IO CPAaBHEHHIO C
OPEABIAYIINM 0 cXeMe COOCTBEHHO-CITy4aifHOH BEIOOpKH Ob110 0ToOpano 100 pabounx.
Heobxoxnmo:

a) BEIYUCIUTH CPEAHIOI apu(METUIECKYIO U AUCTIEPCHIO pacIipeesieHns pabounx Mo BeIpaboTKe;

0) mocTpouTh rpauk.

C nomompro Excel HecnoXKHO OpraHu30BaTh BBIYMCIIEHHE BHIOOPOYHBIX XapaKTEPUCTHK
MHTEPBAJILHOI'O BAPHALIMOHHOI'O PsZa U IOCTPOUTD €r0 KyMYJIATUBHYIO KPUBYIO (pHC. 2).
OnuiieM KpaTKo IIary peueHus 3agaun. Beequre nanneie B ssueiiku C4:C11,D11,F4:F11.
B stueiiky D4 BBegute dpopmyiny: =C4. Ckonupyiite 3Ty GopMymy B siueiiku
D5:D10.
B stueiiky E4 BBeaute popmyny: =(C4+D4)/2. Cxonupyiite 3Ty hopmyiy B
srueriku ES:E11.
B sueiiky F12 Beenute dopmyny: =CYMM(F4:F11).
B saeiiky G14 BBegute dopmyiry:
=CYMMIIPOU3B(E4:E11;F4:F11)/F12.

B sueiiky G4 Beemure dopmyny: =(E4-G$14)*(E4-G$14). Ckonupyiite 3Ty GopMyiy B sSYEHKH
G5:Gl11.

B sueiiky H4 BBequre popmyny: =G4*F4. Cxonmpyiite oty popmyny B stueiixku HS:H11.
B stueiiky H12 BBenute hopmyny: =CYMM(H4:H11).
B suaeiixy G15 seegute Gopmymy: =H12/F12.
B stueiiky G16 BBenute hopmyny: =KOPEHb(G15).



Oynakunn CYMM (uncnol; ancno?2; ...),CYMMIIPOU3B(maccusl; maccus?; ...) u KOPEHD (uncio)
MOKHO BBECTH C KJIaBHAaTypbl WJIM BBI3BaTh C IMOMoIIbI0 Mactepa (yHKIMHA, BBIOpaB KaTETOPHIO
MartemaTn4yeckue.

s mocTpoeHust KyMyJIITHBHON KpUBOH HEOOXOAMMO CHayajia ¢ TIOMOIIBIO PAla JaHHBIX YacTOT
MOCTPOUTH PSII HAKOIUIGHHBIX 4acToT. s atoro B sueiiky J4 BBemmre umcino 0, B sueiiky J5 —
bopmyny: =F4, B siueiiky J6 — popmyny:=F5+]5. Cxomupyiite oty hopmyny B sueiiku J6:J12.

[anee Bocrionb3yHTECh MAaCTEPOM UArpamm.

G14 - A =CYMMMNPOW3B(ESE11;F4:F11)/F12

AlE | C - E . LM - H I 1 1 4
| BuiGopoyHble XapaxTepwcTHEN
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Puc. 2. BbluncieHne BBIOOPOYHBIX XapaKTEPHCTUK MHTEPBAJIBHOTO BAapHAIIMOHHOTO psijia U €ro
rpadux



®opmyJia J0BEPUTEILHOI BEPOSTHOCTH

IIpu o6cnemoBanuu BeipaboTku 1000 pabouux Iiexa B OTYETHOM TOAY IO CPaBHEHHUIO C
NPEABIYIINM 110 cXeMe COOCTBEHHO-CITy4aiiHOW BBIOOpKH ObLTo oToOpaHo 100 pabouux. IlomydeHHble
JaHHbIE peAcTaBieHbl B Tadbnune 1. HeoOxoaumMo onpenenuTs:

a) BEPOATHOCTB TOT'O, YTO CPETHSSA BBIPAOOTKA PabOUMX I1eXa OTIIMYACTCS OT CPeAHeH BEIOOPOUHOM
He 6onee uem Ha 1% (110 aOCOMIOTHON BEIMYMHE);

0) rpaHHLBl, B KOTOPBHIX C BepOsATHOCTBIO 0,9545 3akimioueHa cpenHss BeIpaOOTKa pabounx mexa.
PaccMmoTpeTs citydan MOBTOPHOM M 0€CIIOBTOPHOM BBIOOPKH;

B) 00beM BBIOOPKH, IPU KOTOPOM C BeposTHOCThIO 0,9973 OTKIOHEHHE CpeAHEH BBIPAOOTKH
pabounx B BBIOOpKE OT cpegHel BBIPAOOTKH BCeX padovMx Liexa He mpeB3oitneTr 1% (mo abcomroTHON
BCJIMYHUHE).

Pemenne. PaccMorpum mokymeHThl Excel, mo3Bosistromine Juist 3aJaHHOM BBIOOPKH ITaHHBIX B
COOTBETCTBHHU C PAaCYeTHBIMH (YOPMYIIaMHU PEIIUTH JTIO0YI0 U3 6 THUIOB 3a/a4 Ha MpUMEHEHHE (HOPMYIIBI
JIOBEPHUTENbHON BEPOATHOCTH MPH OLICHKE ICHEPAIbHON Cpe/iHeH (PHCYHKH 3-5).
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Puc. 3 HaxokmeHre JOBEpUTEIHLHOW BEPOSTHOCTH ISl OIEHKY T'eHEPALHOMN CpemHeit
BrimoHUTE CrieAyomue Mard peneHus 3aaadd. Beenurte mannsie B stuciiku C2:C4,K2:K3,H6.

Bsueiixy E7 BBegute popmyny: =KOPEHb(C3/K3).

Bsiuetiky E9 Beenute dhopmyny: =KOPEHb((C3/K3)*(1-K3/K2)).
Bsiuetiky H7 Beaute hopmyny: =OKPYI'JI(H6/E7;2).

Bstueiixy H9 BBenute hopmyny: =OKPYTJI(H6/E9;2).

Bsuetiky K7 BBequre dhopmyy:
3Ty hopmyiy B sueiiky K9.
Oyukinu KOPEHD (uncno),OKPYI JI(uucno; yucino paspsgoB) 1 HOPMCTPACII(z) moxHO
BBECTHU C KJIABHATYPHI WIH C TIOMOIILI0 MacTtepa QyHKui, BHIOpaB kareropuo MaTteMaTH4ecKue WIN
CraTucTH4ecKue.

=2*HOPMCTPACII(H7)-1. Cronupyiite

5 E11 - £ =HOPMCTOBR((1+C11V2)
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Puc. 4 Haxoxxnenne JOBEpUTEIHLHOTO HHTEPBAJia IIPH OIICHKE TeHEPaIbHOM cpeaHeit
OnuiieM maryu peuieHus 3a1auu.
Brenute moBepUTENBHYIO BEpOSTHOCTD B stuekiky C11.
B suaeiixy E11 BBeaure popmyny: =HOPMCTOBP((1+C11)/2).
B stuetiku 111 u 113 BBegure coorBercTBeHHO popmyinsl: =E11*E7u=E11*E9.
B sueiiku K11 u M11 BBenute coorBercTBeHHO dopmyinsr: =C2-111 n=C2+I11.
B staetixku K13 u M 13 BBequte cootBeTcTBeHHO hopmymbl: =C2-113 u=C2+113.



Oynkio HOPMCTOBP(BeposTHOCTS) MOXKHO BBECTH C KJIAaBUATYPHI FJIM BBI3BATh C TIOMOIIBIO
Macrepa ¢yHKIHH, BEIOpaB Kateropuio CTaTHCTHYECKHUE.
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BrimonHuTe ciemyromue mark pemeHus 3a1adu.

Beenure 10BepUTENBHYIO BEPOATHOCTD B siueiiky C16 u nmpeneabHyI0 OMHOKY
B saeiixy J16.

B stueiiky E16 Beenute popmyiny: =HOPMCTOBP((1+C16)/2).

B saeiixy E18 BBeaure popmyny: =(E16¥*E16*C3)/(J16*J16).

B sueiiky E20 BBegute hopmyiy:
=(K2*E16*E16*C3)/(E16*E16*C3+K2*J16*]J16).

B saeiixy 120 BBenute hopmyny: =(E18%K2)/(E18+K2).

3 MeToanueckue yKazaHusi o cCaMoCTOAATeIbHOM padoTe

Jlng  ycmemHoro ocBoeHusi kKypca «OOpaboTka SKCIEPUMEHTAIbHBIX JTAaHHBIX»
HeoOXxonuMa caMocTosiTelIbHas paborta. B Hacrosiiee BpeMsi akKTyaJbHBIMH CTaHOBSTCS
TpeOOBaHUS K JIMYHBIM KadyecTBaM COBPEMEHHOTO CTYIEHTa — YMEHHIO CaMOCTOSTEIbHO
HOTIOJIHATh U OOHOBISATH 3HAHUS, BECTU CAMOCTOSITENIbHBINA IMOMCK HEOOXOJMMOro Marepuania,
OBITH TBOPYECKOM JTUUHOCTHIO.

CaMocCTOsITeTbHYI0O pabdOTy MO OCBOCHHUIO JUCHUIUIMHBI OOYYarOIIUMCS — CIIeIyeT
HAUYMHATh C U3Y4YEeHMsI cojepkaHUs pabouel yueOHON MporpamMmbl AUCHUIUIMHBI, LIETH U 3a7ad,
CTPYKTYpbl M  COJEp)KaHus Kypca, OCHOBHOM W  JONOJIHUTENBHONH  JIMTEpaTypBl,
PEKOMEHIOBAaHHOM ISl CAMOCTOSITEIILHOM paOOTHI.

CaMmocrosiTenbHast  yuyeOHast JACSTEIbHOCTb  SIBISIETCS  HEOOXOAMMBIM  YCIOBUEM
yCIleMmHOro o0y4yeHus. MHorue mnpodeccuoHadbHble HAaBBIKHA, CIOCOOHOCTh MBICIUTh H
000011aTh, eJaTh BBIBOABI U CTPOUTH CYXKACHHS, BBICTYNATh W CIyHIaTh APYrHUX, — BCE 3TO
pa3BUBaETCA B POIIECCE CAMOCTOSTELHON paOOThI CTYACHTOB.

CamocrosTenbHast paboTa o0 OCBOSHUIO JUCIUIIMHBI BKIIOYAET:

- CaMOCTOSTENIbHOE U3YUYEHUE PA3/IETIOB;

- CaMOIIOATOTOBKY (IIpopabOTKy M MOBTOPEHHE JIEKIIMOHHOTO MaTepuana M maTepuaia
y4eOHUKOB U YU4eOHBIX OcOoOuit);

- IOJITOTOBKY K JIa0OpaTOPHBIM padboTam;

- MOJATOTOBKY K PyOEXKHOMY U HTOTOBOMY KOHTPOJTIO.

CamocrosiTenbHasi y4deOHas paboTa — YCJIOBHE YCIEIIHOTO OKOHYAaHHS BBICIIETO
yuebHoro 3aBeneHus. OHa sBISETCS PAaBHONPABHOW (GOPMOH yueOHBIX 3aHATUN, HapALy C
JEKIUSIMHU, CEeMHUHApaMU, SK3aMEHaMH U 3a4€TaMy, HO pealn3yeMas BO BHEAYIUTOPHOE BpeMsl.

D¢ heKkTUBHOCTh ayTUTOPHBIX 3aHATUH BO MHOTOM 3aBHUCHT OT TOT'O, HACKOJBKO YMEIIO
CTYJIEHTHl OpPraHM3yIOT B XOJE€ HHX CBOIO CAMOCTOATEIbHYIO Y4YEOHYIO MO3HaBaTENbHYIO
JesITeIbHOCTh. Takasg paboTa Takke CIOCOOCTBYET CaMOOOpPA30BaHMIO M CaMOBOCIIHUTAHHIO,
OCYIIECTBIIIEMOMY B HHTEpecax IOBBIIICHUS NPOPECCHOHANbHBIX KOMIIETEHIUH, O00Ien
SpyauIuu U GOPMUPOBAHUH JTUIHOCTHBIX KAaueCTB.

CamocTosiTenbHast paboTa peaan3yercs:

1. HEeOCPEACTBEHHO B TMPOLIECCE AYAUTOPHBIX 3AHATHHA — Ha JIEKIUAX, J1a0OPaTOPHBIX



3aHATUSAX, TIPU TIPOBEJCHUH PYOEKHOTO KOHTPOJIS;

2. B KOHTAaKkTe C IpENojJaBaTelieM BHE PaMOK PACHHCAHHS — Ha KOHCYNBTAIMAX IO
y4eOHBIM BOMpPOCaM, MPHU JUKBUJAINN 33J0JDKEHHOCTEH, MPHU BBHINOIHEHUU WHIUBUAYaJIbHBIX
3aJaHui;

3. B Oubimoreke, aAoma, B OOMIEKUTHM, Ha Kadeape NpU BBHINOJIHEHUH CTYJCHTOM
y4eOHBIX 3ajad.

B nporecce npoBeneHust caMOCTOSTEIBHON paboThl HEOOXOUMO MPOU3BOIUTEH OI00D
JUTEPATYPHBIX HCTOYHUKOB, HAYYHOH NMEPUOIMUYECKO MeYaTH U T.J1

4 MeTtoanyecKue yKa3aHHs 10 HTOTOBOMY KOHTPOJIIO

HToroBelii KOHTPOJIb 3HAHWK MO AUCHUIUIHHE «OO0paboTKa AKCIEPUMEHTAIBHBIX
TAHHBIX»» TPOBOAUTCSA B dopMe 3aueTa. (s MOArOTOBKM K UTOTOBOMY KOHTPOJIIO 3HAHUH TIO
mucturinae  «O0paboTKa AIKCIEPUMEHTAIBHBIX — JAaHHBIX»» O00Yy4YaloIHUecss HCIOIb3YIOT
nepeYeHb BOIPOCOB, MPUBEICHHBIN B (JOH]IE OIICHOYHBIX CPEJCTB. 3a4eTa MPOBOIUTCS B YCTHOU
dopme. B OGumiier BKIIIOUEH OJMH TEOpeTHYECKHil Bompoc. Ha moAroToBKy CTYIEHTY OTBOJUTCS
20-25 munyt. Ha nuddepenurpoBanHoM 3adere OTBETH 00YJaIOIIErocs OLEHUBAIOTCS C YYETOM
UX MOJIHOTHI, IPaBUJILHOCTU U apTyMEHTHPOBAHHOCTH C YUETOM ILIKaJIbl OLICHUBAHMUS.

OneHka «OTJIMYHO» BBICTABISCTCS CTYIEHTY, €CIM OH IIIYOOKO W MPOYHO YCBOWII
IPOrpaMMHBIN MaTepHall, HCUEPIBIBAIOIIIE, [TOCIE0BATEIbHO, YETKO U JIOTUYECKHU €ro U3Jaraer,
yMEEeT TECHO YBSI3bIBATH TEOPUIO C MPAKTUKOM, CBOOOIHO CIIPABISETCS C BOMPOCAMH U JPYTUMU
BUJAMH TpPUMEHEHUs 3HAHWW, MPUYEM HE 3aTpyIHSETCS C OTBETOM IIpH BUIAOW3MEHEHUU
3a/laHuif, HCIOJNB3yeT B OTBETE NPOQECCHOHATbHBIE TEPMHUHBI, MPABHILHO OOOCHOBBIBAET
INPUHSTOE PEUICHHE.

OreHKa «XOpOIIO» BBICTABIICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHall, IPaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, He JIOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPAaBIJILHO TPUMEHSET TEOPETHYECKHE IOJIOKECHHS MPU PEIICHUH TPAKTHUYECKUX BOMPOCOB,
BJIa/IeeT HEOOXOMMBIMU HaBBIKAMH U MIPUEMAMH UX BBIMOJTHEHHUS.

OrneHKa «yIOBICTBOPUTEIILHO» BBICTABIISCTCS CTYACHTY, €CITH OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuana, HO HE YCBOWJ €ro JeTajel, JOMyCKaeT HETOYHOCTH, HEAOCTaTOYHO
MpaBWIbHBIE (HOPMYIUPOBKH, HAPYIICHHS JOTHYECKON IOCIeOBATETFHOCTH B H3JIOKCHUU
IPOrpaMMHOT0 MaTepHaia.

OreHKa «HEYIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY 3a OTCYTCTBHE 3HAHUU IO
JTUCIUIUIMHE, MPEeICTaBICHHs [0 BONPOC, HEMOHMMaHWEe MaTepHala Mo JUCIUIUINHE, HaJudue
KOMMYHHKATHBHBIX «0apbepoB» B OOIIEHNH, OTCYTCTBHE OTBETA Ha MPEAJIOKEHHBIN BOIPOC.

S Y4eOHo-MeTOAMYECKOE 0OOecniedeHHe TUCHUTINHBI

5.1 OcHoBHas JUTEpPaTYypa

1 banmun, K.B. Dxonomerpuka : ydebHoe mocobme / K.B. bannun, O.®. beicTpos,
M.M. CoxkoioB. - 2-e u3a., nepepad. u gon. - M. : FOuutu-/ana, 2015. - 254 c. - bubnuorp. B
KH. - ISBN 5-238-00702-7 ; To Ke [DnekTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=114533

2 Hoppep, I'.A., Teopus mnpuHSTHS peUICHUN: ydeOHOE mocoOWe [UIsi CTYACHTOB
HarnpasieHus 230100.62 — MadopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA. [ DIEKTPOHHBIN pecypc] /
I'.A. Joppep. — Kpacnosipck : @T'BOY BIIO «Cubupckuii Tocy1apCTBEHHbBIN TEXHOIOTHUSCKUN
YHUBEPCUTET», 2013. - 180 C. - Pexnm JOCTyTa
https://biblioclub.ru/index.php?page=book_view_red&book_id=428854
https://biblioclub.ru/index.php?page=book_view_red&book_id=208939

5.2 JlonosiHUTEIBbHAS JIUTEPATYpa

1 MonenupoBanue cuctem: Ilogxoasr m meTonbl : yaeOHoe mocobue / B.H. Bonkoga,
I'.B. T'openoBa, B.H.KoznoB u ap. ; MwunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit
®denepannn, CankT-IleTepOyprekuii rocy1apcTBEHHBIN MOMUTEXHUYECKHH yHUBEpCHUTET. - CII0.




: WsmarensctBo [lomurexauueckoro ynuBepcutera, 2013. - 568 c. : cxem., wi., Tabm. -
bubmuorp. B kH. - ISBN 978-5-7422-4220-8 ; To xe [DnexTtpoHHslidi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=362986

2 UWutennektyanbHble cucteMbl : ydeOHoe mocobue / A.CemenoB, H. ConoBbes,
E. Yepnonpynosa, A. llpirankoB ; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun, PenepalibHOE TOCYAapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUpexkKIeHUE
BBICIIIETO MPOQEeCCHOHATBHOTO 00pa3oBanust «OpeHOYPrcKuii TOCYJapCTBEHHBIN YHHBEPCUTET .
- Openbypr : OI'Y, 2013. - 236 c. ; To xe [DnexTpoHHblli pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259148

3 MUsanoBa, B.B. OcHoBel Ousnec-unpopmaruku : ydyeOHuk / B.B.lBanoBa,
T.A. JIézuna, A.A. Canran ; Cankt-llerepOyprckuii Tocy1apCTBEHHBI YHUBEPCUTET ; MO PEl.
B.B. HWsanomoiti. - CII6. : MWszmarensctBo Cankt-IleTtepOyprckoro I'ocymapcTBEHHOTO
Yuusepcurera, 2014. - 244 c. : Tabx., un. - bubmuorp. B k1. - ISBN 978-5-288-05538-6 ; To xe
[Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458093

4 Yepusimos, B.H., CucremHbIil aHATU3 U MOJIEIMPOBAHUE TPU Pa3pabOTKE IKCIEPTHBIX
cucteM: ydueOHoe mocobue. [DnexkrpoHHbii pecypce] / B.H. Uepnsimos, A.B. UepHbimoB. —
Tamb6oB : M3-Bo Tam0. roc. TtexH. yH-ta, 2012. — 128 c¢. — Pexum pocryma
https://biblioclub.ru/index.php?page=book view red&book id=277638

5 Cypuna, E. E. Meroasl ananm3a skoHomHuueckoil wHpopmanuu [Tekcr] : ydeOHO-
meroandeckoe nocodue / E. E. Cypuna. - Opck : U3n-Bo OI'TU (dbunmana) OI'Y, 2014. - 129 c.
- ISBN 978-5-8424-0736-1. [DnexTponHslii pecypc]

5.3 [lepuoauyeckue U3IaHUA

1. KypHan «BecTHUK KOMIIBIOTEPHBIX U HH(OOPMAIIMOHHBIX TEXHOJIOTHH »

2. Kypnan «uabopManinoHHbIe TEXHOJIOTHH U BEIYACIUTEIHHBIE CHCTEMBI»

3. Xypnan «CtanaapThl U Ka4ECTBO»

4. Xypnan «[Ipuknagnas napopmatuka»

5.4 UntepHeT-pecypchbl

5.4.1 CoBpemenHble mnpoeccHOHAJBbHBIE 0a3bl JAaHHBIX M HMHGOPMALHMOHHBIE
CIPaBOYHbIE CHCTEMbI:

1. Uadopmannonnas cuctema «EamHoe 0KHO AOCTyIa K 00pa3oBaTeNbHBIM pecypcam» -
http://window.edu.ru/

2. KubepJlennnka - https://cyberleninka.ru/

3. YHauBepcuTeTckas nHGpOpMaImoHHas cucreMa Poccus — uisrussia.msu.ru

4. Becmratuas 0a3a ganabeix ['OCT - https://docplan.ru/

5.4.2 Temarnyeckue mnpogeccHOHAJbHBbICe 0a3bl JAHHBIX M HMHG(pOPMALHMOHHBIE
CIIPaBOYHbIE CHCTEMbI:

1. Ilopran uckyccrsenHoro uuremuiekta — AlPortal

2. Web-texHonornn — Web-TexHonoruu

3. DnexrponHas Oubnuoreka MHcTuTyTa NpukiagHoi maremaruku uM. M.B. Kenapima
— DunekTpoHHas Oubaunoreka nyOnukauuii MHctuTyra npuknagHod marematuku um. M.B.
Kennpima PAH

5.4.3 DaekTpoHHBIE OMOJIHOTEYHBIE CHCTEMBI
1. ObC «YHuBepcurerckas 6mbmoTeka oHaaitH» — http://www.biblioclub.ru/
2. OBC Znanium.com — https://znanium.com/

5.4.4 lonosHuTenbHbIe UHTEPHET-pecypchl
1. https://www.ixbt.com - HWHTepHeT-u3maHue O  KOMIBIOTEPHON  TEXHHKE,
UH(POPMALIMOHHBIX TEXHOJIOTUSAX M MPOTPaMMHBIX MpoaykTax. Ha caiite myOmuKyroTCS HOBOCTH



IT, cratbu c o030paMH M TECTaMH KOMIIBIOTEPHBIX KOMIUICKTYIOIIUX W MPOTPaAaMMHOTO

oOecrieueHus.

2. http://www.intuit.ru —- UHTYUT — HanmonanbHbIi OTKPBITHI YHUBEPCUTET.
3. https://frontender.info — DneKTpOHHBIN XypHAT 110 GPOHTEH I-pa3padbOTKe
4. http://citforum.ru/SE/project/arkhipenkov_lectures — Jlekuuu 10 ymnpaBlieHUIO

MPOTPAMMHBIMHU NMPOEKTaMU aBTOP A. ApXHUIIEHKOB

5. http://1c.ru/ - caiit ¢upmbl paspadborunka cepun mporpamm "1C:IIpeanpusrtue”,
IpelHa3HAYEHHBIX JJIs aBTOMATHU3allMM YIpPaBJICHUS U ydeTa Ha NPEINpHUSATHIX pa3IndHbIX
OTpaCHeﬁ, BUOOB ACATCIIBHOCTHU U TUIIOB (bI/IHaHCI/IpOBaHI/IH.

5.5 IIporpammHoe oOecnedyenne, mnpodeccHOHAJbHbIE 0a3bl JAHHBIX H
HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI COBPEMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOT Uil

Tumn nmporpamMmmHOTO 00€CTICUeHUS Haumenosanue

Cxema JTUIIeH3UPOBAHMS, PEXKUM JOCTyIa

IToxmucka Enrollment for Education

Microsoft Solutions (EES) o rocynapctBeHHOMY
OmnepanuonHnas cucrema . _
Windows KOHTPAKTY:
Ne 2K/17 ot 02.06.2017 .;
o Co0Ooguoe I10,
TekcToBbIN penakTop Notepad++ https://notepad-plus-plus.ore/
Becnmataoe I10,
HrrepreT-Gpaysep Google Chrome http://www.google.com/intl/ru/policies/terms/
Tporpamuas miatdopma KomrnekT asist o0yueHust B BHICIIUX H
porp pMa 1 1C: CpeIHMX Y4eOHBIX 3aBEJIeHUAX (TIOCTaBKa B

aBTOMaTHU3alluu ACATCIIBHOCTH Ha

pEANPUATHH [Mpennpustue 8

pamkax norosopa ot 03.10.2011 r.), cereBoit
KOHKYPEHTHBIN JOCTYI

KommekT 11 00pa3oBaTesibHbIX
YUPEKICHUH 110 10rOBOPY:
» Ne 1448/2 ot 12.01.2015 r.;

CETEBOM AOCTYI

I'’APAHT
WndpopmanroHHo-npaBoBas
cucreMa
KoHcynpTanT
ITnroc

Komrutekt a1t 00pazoBaTenbHbIX
yupexaenuit o gorosopy Ne 337/12 ot
04.10.2012 r., ceTeBoil fOCTyM

6 MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue TUCIHIINHBI

Y4eOHbIe ayAUTOPHUH 7Sl TPOBECHUS 3aHATUH JEKIIMOHHOTO TUIA, CEMUHAPCKOTO THIIA,
JUIsL TIPOBENEHUS TPYNIOBBIX U HMHAWBUIYAJTbHBIX KOHCYJIbTALIMM, TEKYIIEro KOHTPOJS U
MPOMEXKYTOUHOM arrecTammu. [l mpoBeaeHus JTabOpAaTOPHBIX PaOOT  HUCHOIB3YIOTCS
KOMIThIOTEPHBIN Kiacc (aya. Ne 4-113, 4-116, 4-117), o60opynoBaHHBIN CPEACTBAMU OPTTEXHUKH,
MPOrpaMMHBIM OOECTICUeHHEM, MEPCOHAIBHBIMU KOMIBIOTEpAMH, OOBEIUHEHHBIMU B CETh C
BBIX0OJ0M B IHTEpHET.

AyauTopun OCHAIIEHBI KOMIUIEKTAMU YICHUYECKOW MeOeTH, TEeXHUIECKIMH CPEICTBAMHU
00y4eHUs1, CITYKAIIMMHU JJIS TIPECTaBICHUs yueOHOH HHGOpMAITUK OOJIBIIION ayAUTOPHUH.

[TomenieHnust st CaMOCTOSTENbHON pabOThl 00YYarOIMXCS OCHAIIEHBI KOMIBIOTEPHOU
TEXHHKOM, MOJKIIOUEHHOW K ceTH «HTepHeT», W 00ecleYeHHeM J0CTyla B DJICKTPOHHYIO
uH(pOpMalMOHHO-00pa3oBarenbHyl0  cpeny  Opckoro  T'yMaHUTapHO-TEXHOJOTHYECKOTO
uHctutyta (prmana) OI'Y (aya. Ne 4-307).

HaunmenoBanue nomemeHust MaTepI/IaJ'II)HOC—TCXHI/I‘ICCKOC obecrneueHue

Y4eOHbIe ayIUTOPUH: Y4eOHast Mebenb, KJIaccHast JOCKa,
- JUIS IPOBE/ICHUS 3aHATHI JICKIIMOHHOTO MYJIbTHMEINIHOE 000pyIoBaHue (IIPOEKTOP,




HauMeHnoBanne noMeleHus

MarepuaabHOE-TEeXHHYECKOE 00eCIIeYeHNe

THUIA, CEMUHAPCKOTO THIIA,

- 115 TPYIIIOBBIX U UHJIMBHUIYaIbHBIX
KOHCYJIbTAILUI;

- 1151 TEKYIIEro KOHTPOJIA U
IIPOMEXYTOYHOM aTTECTALUU

9KpaH, HOYTOYK C BBIXOZOM B ceTh «HTEepHET»)

Kommbrorepnsie kimacceol Ne 4-113, 4-116,
4-117

VYueOHas meOenb, KOMIBIOTEPHI (29) ¢ BEIXOI0OM B
ceTh «MHTEpHET», TPOEKTOP, IKPaH, TUIICH3NOHHOE
MporpaMMHOE 00ecIiedeHne

[Tomemenue 1t CaMOCTOATENIBHOMN
paboThl 00yJarOITUXCS, 7151 KYPCOBOTO
MPOCKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX
pabor)

VYyeOHast Mebenb, KOMIBIOTEPHI (3) ¢ BEIXOJAO0M B
cetb «MHTEpHET» M 0OecreueHueM JJOCTyIa B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny Opckoro ryMaHUTapHO-TEXHOJIOTHYECKOTO
uHcTuTyTa (prnmana) OI'Y, nporpamMmmHaoe
obecrieyeHue

JInst mpoBefeHUsT 3aHATHH JIEKIMOHHOTO THIIA HCIOJB3YIOTCS CJeAylole HaOopbl
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U y4eOHO-HATIISAHbIE TOCOOUSI:

- IPE3EHTAIUH K KypCy JEKLIHUH.




