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1 MeToaunuyecKue YKazaHusd MO NMPOBCACHHUIO JICKIIMOHHBIX 3aHATHH

Jlek1IMOHHBIE 3aHATHS B BBHICIIEM Y4e€OHOM 3aBEICHUU SIBISIOTCS OCHOBHOU (hopMOii
OpraHu3auy yueOHOro mpoiecca U J0JKHBI ObITh HalleJIeHbl Ha BBIITOJIHEHUE psJia 3a1au:

- O3HAaKOMUTb CTYJAEHTOB CO CTPYKTYPOH JUCLUIUIMHBI,

- U3JI0)KUTh OCHOBHOM MaTepUall IporpaMMbl Kypca JUCLHUTIIINHEI,

- 03HAaKOMUTH C HOBEUIIIMMH MMOAXO0AaMHU U TIPOOIEMATHKON B TAHHOW 00J1acTH;

- chopMHpOBaTh Yy CTYJICHTOB IMOTPEOHOCTh K CaMOCTOSATEIHLHON paboTe ¢ ydeOHOi,
HOPMAaTUBHOM U HAYYHOU JINTEPATypOi.

JlexunoHHOe 3aHATHE TMpeACTaBiseT co0OM CUCTeMaTHYecKoe, IOCIeI0BaTeIbHOE,
MOHOJIOTHYECKOE M3JI0KEHUE TMPEIo1aBaTeleM-JIeKTOpOM Yy4eOHOTO Marepuania, Kak MpaBuio,
TEOPETHYECKOr0 XapaKTepa.

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

UreHne Kypca JIEKUMI MO3BOJSAET JaTh CBSA3AHHOE, ITOCIENOBATEIBHOE H3JI0KECHUE
MaTepuaia B COOTBETCTBUU C HOBEMIIMMHU JAHHBIMU HayKH, COOOIIMTH CIyLIATENISIM OCHOBHOE
CoZIEpKaHUE MPEAMETA B LEJTOCTHOM, CUCTEMAaTU3UPOBAHHOM BUJIE.

B pspe ciayuaeB siekuusi BBINOJNHAET (YHKIUIO OCHOBHOTO HMCTOYHHMKA HH(OpMAIIHH,
KOT'Jla HOBBIC HAyYHBIC JAHHBIE 110 TOW WJIM UHOM TeMe He HAIIUTH OTPAXKEHUS B ydeOHUKAX.

OpraHu3aniOHHO-METOIUYECKON 0a30il TpPOBENEHUS JEKIIMOHHBIX 3aHATUH SBISICTCS
pabounii ydeOHBIN TUIaH HANpaBlIeHUs MOATOTOBKU. [Ipy MOArOTOBKE JIEKIIMOHHOTO MaTepHasia
npenojaBaTesib 00s13aH PYKOBOACTBOBATHCA YYEOHBIMH MpOrpaMMaMy IO JUCIUILIMHAM
kadenpsl, TeMaTUKa U COJCpKAHUE JICKIMOHHBIX 3aHITHIA KOTOPBIX MPEACTaBIeHA B PabOUMX
nporpaMmax, yaueoHO-METOIUYECKUX KOMILJIEKCaX.

[Tpu yTeHHnn JEKIUI MpernogaBaTellb UMEET MPaBO CAMOCTOATEIHHO BRIOUPATh (hOPMBI U
METO/Ibl M3JI0KEHUS MaTepuaa, UCIOJIb30BaTh Pa3IMuHbIe TEXHUYECKUE CPEICTBA O0yUEHUS.

PexoMeHnnarmuu mo pabore CTYyJEHTOB ¢ KOHCTIEKTOM JICKITUH.

W3ydyenne OUCHUIUIMHBI CTYAEHTY CJeAyeT HauyuHaTh C MNpopaboTku paboueit
porpaMMbl, 0c000€ BHUMAaHUE, YEIss LEIsIM | 3a/1adaM, CTPYKTYPE U COJIeP:KaHUIO Kypca.

[Ipy KOHCHEKTUPOBAHMU JIEKIMHA CTYAEHTaM HEOOXOAMMO H3J1araTh YCIbIIIAHHBIN
MaTepuan KpaTKO, CBOMMH CJIOBaMH, oOpallas BHUMaHUE, Ha JIOTUKY HW3JIOKEHHUS MaTepuIa,
apryMeHTalri0 ¥ TpUBOAMMBIE MpuMepbl. HeoOXoauMo BBIAENATh Ba)KHbIE MECTa B CBOMX
3anucsx. Eciay HEeMOHSTHBI Kakue-THOO MOMEHTHI, HEOOXOIMMO 3alMChIBATh CBOM BOIPOCHI,
IIOCTapaThCsl HAWTH OTBET HA HUX CaMOCTOATENbHO. Ecaum caMOCTOSTENBHO HE YAAJIOCh
pazobpaThCcsi B MaTepuale, BIOCIEACTBUA HEOOXOIMMO JINOO HA CIEAYIOIIeH JIeKuu, 100 Ha
71a00paTOpPHOM 3aHSATHM WIM KOHCYJIbTalUM OOpAaTUTbCA K BEAYIIEMY IMPENoJaBaTeNio 3a
pa3bACHEHUSIMH.

VYcnemHoe OCBOGHHME Kypca NpPEAnosiaraeT akTUBHOE, TBOPYECKOE ydacTHE CTYAEHTa
IyTeM IUIAHOMEPHOH, MOBCETHEBHOM pa®oThl. JICKIIMOHHBIN MaTepHall ciaelyeT IpocMaTpUBaTh
B TOT XK€ JIeHb. PEKOMEHIyeMyIO TOMOJHUTENBHYIO JINTEPATYpy CIeAyeT MpopadbaThIBaTh MOCIE
W3YYCHUS JAaHHOW TEMBI N0 YYeOHUKY M MaTepHaliaM JICKITHH.

Kaxnas Ttema umeer cBou crneuuduueckue TEPMHHBI U ONpPEICICHUSA. YCBOCHHE
MaTepuaia HeoOXOJUMO HAYMHATH C YCBOCHHUS JTHX MOHATUH. Ecnm kakoe-nubo moHsTHE
BBI3bIBACT 3aTPYJHEHHS, HEOOXOIUMO IOCMOTPETh €ro CyTb U COJAEp)KaHHE B CJOBape
(MaTepHeTe), BBIMKMCATH €T0 3HAYCHUE B TETPA/h IS TOJATOTOBKH K 3aHITHSIM.

[Ipu mnoaroroBke MaTepuaiga HeOOXoAMMO oOpamiaTh BHHMAaHHE Ha TOYHOCTb
OTpesieNieHUH, TMOCJIeIOBAaTeIbHOCTh W3YYEHHUs MaTepuana, apryMEHTalll0, COOCTBEHHBIC
IIpUMEPBI, aHAIN3 KOHKPETHBIX cUTyalui. Kaxayro Henemo peKOMEHIyeTCsl OTBOAUTH BpEMS
Il TIOBTOPEHUS MPOMIAEHHOIO MaTepualia, MPOBEpsAs CBOM 3HAHHUS, YMEHHS U HABBIKA I10
KOHTPOJIBHBIM BOIIPOCAM U TECTAM.



2 MeToanyecKue yKa3aHus Mo J1a00paTOpPHbIM padoTam

N3yuenune aucuruimHbl «MeToibl 00paboTKH SKCIEPTHON WH(pOpMAIMKU>» IPEAIoIaraet
MOCENICHHEe O0YJaroIMMHUCS HE TOJIBKO JICKIIUHA, HO W J1abopaTopHBIX padot. JlaGopaTtopHbie
paboTbl CO CTyOeHTaMu MpeJHa3HaueHbl Ui MPOBEPKH YCBOCHUS HMH TEOPETHYECKOTO
MaTepuaia JUCIHUIUIHHBI.

OcHoBHBIE 11e7H Ta00paTOPHBIX PadoT:

- 3aKPENUTh OCHOBHBIE MOJIOKEHUS TUCIUTUINHBI,

- TIPOBEPUTH YPOBEHb YCBOCHMS M MOHUMAHHUS CTYJCHTaMH BOIPOCOB, PACCMOTPEHHBIX
Ha JIEKIMSIX U CAMOCTOSTEIbHO U3YYEHHBIX 110 Y4eOHOH IuTeparype;

- HAY4YUTb I0JIb30BATbCS HOPMATUBHOM M CIIPABOYHOM JIMTEPATYpOH U IOJIy4CHMS
HE00X0IUMOM HH(OPMALIUK O KOHKPETHBIX TEXHOJIOTHUSX;

- OKa3aTh IOMOIIb B TPUOOPETEHUH HABBIKOB pacyeTa TOYHOCTHBIX XapaKTEPUCTHUK;

- BOCTIOJTHUTDH MPOOEIIBI B MPONICHHOW TEOPETUIECKON YacTH Kypca ¥ OKa3aTh MOMOIIb B
€ro YCBOCHHH.

JUis  KOHTpOJii 3HAHUM, TMOJyYEHHBIX B TMPOLECCE OCBOCHUSA AMCUUIUIMHBI Ha
7a00paTOPHBIX 3aHATUAX OOYYAIOIIMECS BBIMOJHAIOT 3a/laHUSI PEKOHCTPYKTUBHOTO YPOBHS H
KOMIUIEKCHOE MTPaKTHUECKOe 3ajaHHe.

Llenbi0 BBIMONHEHUS 3aJaHHUs] PEKOHCTPYKTHBHOTO YPOBHS M KOMIUIEKCHOTO 3aJaHuUs
CTYJEHTaMH SBIIETCS CUCTeMaTHU3allus, 3aKperyieHue M pacliupeHHe TEOPEeTUUYECKUX 3HAHUH,
MOJYYEHHBIX B X0JI€ U3yYCHUS AUCLUTUINHBIL.

Huxe npuBonarcs o0mirie METOOUYECKHE YKa3aHUsI, KOTOPbIE OTHOCSTCS K 3aHSTHUAM IO
BCEM TE€MaM:

- B HavaJie KaXJOro JabopaTOpHOTO 3aHATHS HeoOXoaumo chopMyaupoBaTh IIEib,
MIOCTaBUTh 3a/1a4H;

- Janee HeoOXOIMMO MPOBEPUTH 3HAHUS CTYJIEHTAMH JIEKIIMOHHOTO MaTepHualia o TeMe
3QHSITUI,

- B Ipolecce 3aHATUS HEoOXOauMO 100MBAaTbCA WHIUBUIYATbHOW CaMOCTOSTEIbHOU
paboThI CTYICHTOB,

- 3HaHUS CTYACHTOB MEPUOJMYECKH KOHTPOJUPYIOTCS IyTeM IPOBEAEHUS TEKyIen
arrecranyu (pyOeKHOTO KOHTPOJIS), CBEICHHS O PE3YJIbTaTaX KOTOPOM JOBOISATCS A0 CTYICHTOB
U TIOJJAIOTCS B ICKaHAT;

- BpeMs, BBIZICTICHHOE Ha OT/AEJIbHBIC JTAllbl 3aHATHH, yKa3aHHOE B pabodel mporpaMme,
SBJISIETCS. OPUEHTHPOBOYHBIM; MPENOJIaBaTENb MOXKET MepepacipeeiuTh €ro, Ho JOHKHA OBITh
oOecrieyeHa mpopaboOTKa B MOJIHOM 00beMe MPUBEICHHOTO B paboueil mporpaMme Marepuana;

- Ha TNEPBOM 3aHATHUU TMPENOoAaBaTesb JOJDKEH O3HAKOMUTH CTYJEHTOB C IpaBHJIaMU
NOBEJICHUS B JIAOOPAaTOPHUM M TPOBECTH HHCTPYKTAX IO OXpaHe Tpyda M IO MOXKapHOU
0e30macHOCTH Ha paboveM MeCTe;

- TpernoAaBaTeNlb JODKEH O3HAKOMHUTH CTYIEHTOB CO BCEM OOBEMOM J1abOpaTOPHBIX
pabot u TpeOOBAHMAMU, U3TI0KCHHBIMU BHIIIIE;

- TpernojaBaTeNb YAENSeT BHHMAHUE OLEHKE AKTUBHOCTH pPa0OTHl CTYACHTOB Ha
3aHATHUAX, ONPEJICTICHUIO YPOBHS UX 3HAHUM Ha KaXKIOM 3aHATHH.

Ha maGoparopHbpix paboTax pemaroTcs 3aJadd M3 BCEX pPa3/eloB  H3ydaeMon
JUCIUIIAHBL.

3 MeToauyeckne yKa3aHHsl 0 CAMOCTOSITE/ILHOI padoTe

Jlna  ycmemHoro ocBoeHuss kypca <«lIpoektupoBaHue HH(POPMAIMOHHBIX CHCTEM»
HeoOXonuMa caMocTosiTenbHas paborta. B Hacrosiiee BpeMs aKTyaJbHBIMH CTAaHOBSTCS
TpeOOBaHUS K JIMYHBIM KadyecTBaM COBPEMEHHOTO CTYIEHTa — YMEHHIO CaMOCTOSTEIbHO
HOTIOJIHATh U OOHOBISATH 3HAHUS, BECTU CAMOCTOSITENIBHBIA MOMCK HEOOXOIUMOIo MarepHana,
OBITH TBOPYECKON TUYHOCTHIO.



CaMocCTOsTeTbHYI0O pabdOTy MO OCBOCHHUIO JUCHUIUIMHBI OOYYarOIIUMCS  CIIeIyeT
HAUYMHATH C U3Y4YEeHHsI cojepkaHus padouell yueOHON mporpamMmbl AUCHUIUIMHBI, LIETH U 3ajad,
CTPYKTYpbl ¥  COJEp)KaHUs Kypca, OCHOBHOW U  JIONOJIHUTENBHOW  JHTEPaTypHl,
PEKOMEHIOBAaHHOM ISl CAMOCTOSITEIILHOM paOOTHI.

CaMocrosiTennbHasi ~ yuyeOHasl JACSATEIBHOCTb  SIBISIETCS  HEOOXOAMMBIM  YCIOBHUEM
ycnemHoro oOydeHusi. MHorue mnpodecCuoHaIbHbIC HAaBBIKH, CIIOCOOHOCTh MBICIUTh H
00001aTh, IenaTh BBIBOJBI U CTPOUTH CYXKACHHS, BBICTYNATh W CIYIIATh APYTHUX, — BCE 3TO
pa3BHUBaeTCs B MMPOLIECCE CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.

CaMocrosiTenbHast paboTa MO0 OCBOSHUIO TUCITUTLIMHBI BKITFOYACT:

- CAMOCTOSITENIbHOE U3yUYEeHHE Pa3/IeIioB,;

- caMOIOATOTOBKY (ITPOpabOTKYy U MOBTOPEHHUE JICKIIMOHHOTO MaTepHalia U MaTepualia
y4eOHHUKOB U YU€OHBIX MTOCOOHIA);

- IOJTOTOBKY K J1JaOOpaTOpHBIM paboTam;

- IOJITOTOBKY K pYOEKHOMY U UTOTOBOMY KOHTPOJIIO.

CaMmocrosiTennbHasi y4eOHas paboTa — YCJIOBHE YCIEIIHOTO OKOHYAHHS BBICIIETO
yaeOHoro 3aBeacHUs. OHa SBISICTCS paBHONPABHOW (OpMOM ydeOHBIX 3aHSATHH, 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
NeATeTLHOCTh. Takasi paboTa Takke CIOCOOCTBYeT CaMOOOpa30BaHHMIO M CaMOBOCITUTAHHIO,
OCYIIECTBIIIEMOMY B HHTEpPECax MOBBIIICHHUS TMPOPECCHOHATBHBIX KOMIIETEHIIUH, OO0IIen
SpYAULUH U GOPMUPOBAHUH TUYHOCTHBIX KaueCTB.

CaMocTosiTenpHast paboTa peann3yeTcs:

1. HemocpeaCTBEHHO B MpPOLIECCe ayJUTOPHBIX 3aHITHA — Ha JIEKUHUAX, JIAOOPATOPHBIX
3aHSTHSIX, TIPU TIPOBEJCHUH PyOEKHOTO KOHTPOJIS;

2.B KOHTaKTe C IMpernojaBaTelieM BHE PaMOK paclHCaHUs — Ha KOHCYJIbTAIMSIX IO
y4eOHBIM BOMIPOCaM, MPHU JIMKBUAALNNUU 33JI0JDKEHHOCTEH, MPHU BBIMOJHEHUN WHIUBHIYaTbHBIX
3aJaHUuH,;

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

B mporiecce mpoBeneHHsI cCaMOCTOSITENFHON pabOThl HEOOXOIUMO TPOU3BOAUTH MOI00D
JUTEPATypPHBIX UICTOYHUKOB, HAYYHOU NMEPUOINIECKON MeYaTh U T.1



JladopaTopHas pa6ora Nel
Maremarudeckue GyHKIUM

OyHKIMK 3TOW KAaTErOpUM TPEOYIOT I CBOCH pabOThl 00S3aTEIHHOTO BBOJA KAK MHHUMYM OJHOTO
3Ha4YeHUs apryMeHTa. Huke npuBe/ieH (GparMeHT UCTIONb30BaHUs (PYHKIMIA JITsl BO3BEIICHHUS BO BTOPYIO
CTETICHb U U3BJICUEHUS KOPHS C OTOOpaKeHHEM Ha JIUCTE TEeKCTa PYHKIUH.

Ynpaxuenue 1.

1) Cosnaiite pabouyro kHury ¢ umMeneM Oyukius. [IprucBoiiTe mepBoMy TUCTY UMt MaTeMaTHKa.

2) Co3zpnaiite TabNIUILy CO CTPYKTYPOH M MCXOAHBIMH JIAHHBIMH KaK 3TO OTOOpa)keHO Ha pucyHke 1.
(s4eliku ¢ MCXOMHBIMU TaHHBIMU UMEIOT CEphIi (OH)

3) Bseaute ¢ momornpo Macrepa GyHKIWMiA B sueiiky B6 ¢ynkuuio ABS (Momxysp) ¥ moaydmTe
pe3yabTat paboTsl 310l QyHKIuu. Cromupyiite popmyiy B auanazon B6:B16.

4) AHaJOTWYHBIC OINEpAIMU BBINOJIHUTE C ApyruMu siueiikamu tabmunel (C6:G6), BBens B HUX
cooTBeTCTBYIOIME (GyHKIMK. Tarke NpoBeaUTE KOMUPOBAaHHE (GOPMYIT IS IOMy4EHHS
pe3ynbTaToB. Pe3ynprarel Bammx BbIYMCIEHHUH JOIKHBI OBITh TAKUMH XK€, KaK Ha TPUBEICHHOM

BBIIIIC PUCYHKC.

5) Coxpanure pe3yapTaThl B paboueii KHUTE.
MaremMaTrueckue GYHKITUH TO3BOJISIOT PEIIaTh 3a/1a9d KOMOHHATOPHKH.

Bcerpoennbie pyHknmnn

(I)yHKIll/Iﬁ H €€ CHHTAKCHUC

Ha3znaueHnne u BO3MOKHOCTH (l)YHKlII/ll/I

MOBP (Maccus)

BosBpariaer B BIJIC/ICHHBIN AUANIa30H OOPaTHYIO MaTPHUILy TS
MaTpHIIbI, XpaHSIICHCs B MaccuBe. MacCHB - 3TO YHCIIOBOH MAacCHUB C
PaBHBIM KOJIMYECTBOM CTPOK M CTOJIOIIOB. MacCHB MOXKeT OBbITh 3aaH
KaK nuamna3oH siueek, HarpuMep Al: C3umu kak uMsl [uarna3oHa Win
MaccuBa. Eciu kakas mubo u3 siueek B MACCUBE ITyCTA WA COJICPIKUT
TEKCT, a TAK)KE €CJIM MaCCHUB UMEET HEPABHOE YHCIIO CTPOK M CTOJIOLIOB,
to Gynkuus MOBP Bo3pamaeT 3Hauenue omuoku # 3HAY!

MOIIPE]] (MaccuB)

BosBpairaer onpeaeauTenb MaTpyIbl (MaTpHIla XpaHUTCS B MACCHBE).
OnpenenureNb MaTPHUIBI —3TO YHCIIO, BEIYUCIIIEMOE Ha OCHOBE
3HAYEHUHN AIEMEHTOB MaccuBa. MaccuB —3TO YHCIOBOM MAaCCHB C
PaBHBIM KOJIMYECTBOM CTPOK U CTOJIONOB. Ecnu kakas-mubo sdelika B
MacCCHUBE ITyCTa WM COACPIKUT TEKCT, TO (DYHKITUS BO3BpaIaeT
3HaueHue ommoOku #3HAY!. dyHKIHS Takke BO3BpAIIAeT 3HAUYCHUE
ommOku #3HAY!, ecnin MmaccuB uMeeT HEPaBHOE KOJIMIECTBO CTPOK U
CTOJIOIIOB.

MYMHOXKM (Maccusl,
Maccus2)

BosBpariaer npousseicHre MaTPUIl, XpaHAIIUXCSA B MaccuBax 1u 2.
Pe3yIBTATOM SIBIISIETCS MACCHUB C TAKUM XK€E YHCIOM CTPOK, KAK MACCHB
— 1w c TakuM K€ YHCIIOM CTOJOIIOB, KAK MaCCHB — 2.KOJHUYECTBO
CTOJIOIIOB apryMeHTa MacCUB — 1 TOJDKHO OBITH TaKUM K€, Kak
KOJINYECTBO CTPOK apryMeHTa MacCUB — 2,1l 002 MaCCHBa JIOJKHEI
coJieprKaTh TOJIBKO uKciaa. MaccuB — 11 MaccuB — 2MOTYT OBITh
3aJlaHbl KaK MHTEPBAJIbI, MACCUBBI KOHCTAHT WJIM CChUTKU. Eciu xoTs
OBl OTHA sTYeiika B apryMEHTAaX IyCTa WiH COACPIKHUT TSKCT, WK ECITH
YHCJIO CTOJIOIOB B apryMEHTE MacCUB — 1 OTJIMYAeTCs OT YHCIIa CTPOK B
apryMeHTe MacCUB — 2,T0 (PyHKIIMS BO3BpAIACT 3HAUCHUE OIIUOKH
#3HAY

Ynpaxnenue 2.

1) Ortxpoiite pabouyro kanry OyHKIKK 1 700aBbTE B HEE JIUCT MaTPHIIEL.

2) B mepByro cTPOKY JHCTa BBEIUTE 3ar0JI0BOK PaboTa ¢ MaTpHIIaMHu.

3) Jlamee Ha JHCT BBOAWTE MaHHBIC W (YHKIUH, YTOOBI TMOJNYYHTH PE3yJIbTAT AHATOTHUHBIN
NPUBEJICHHOMY HIDKE PUCYHKY.

Beenute B nuanasoH stueek AS5:C7 marpuy M1, a B inanazon E5:G7matpuiy M2.




Jns HaxokaeHus oopatHod M1 Beimenure nuanason sueek Al11:C13, zarem ¢ momoripio Mactepa
¢dyukiuit BBeauTe QyHkiuio MOBP u 3aBepiiuTe Mpouecc OAHOBPEMEHHBIM Ha)KaTHEM TPEX KJIaBHII
<Ctrl+Shift+Enter>.Ananorn4nyo omnepamuo Tojibko 1 auanasona E11: G13npoBeaute s BTopoit
MaTpullel. CpaBHUTE MOTyYSHHBIE PE3YJIBTATHI C PUCYHKOM.

Jlnst HaxokaeHus1 onpenenutes MaTpunbl M1 BeimenuM siaeiiky A17, BBeeM B Hee (BYHKITHIO
MOIIPE/], npouecc 3akoHunM HakatheMm KiaBuinn <OK>. BbIMONHAM aHAJIOrMYHBIC ONCPAIlUH IS
HAXOXKJICHUS OTPEISIIUTENS BTOPO MaTpHUIIbl, 331aB sueiiky E17. CpaBHUTE pe3yabTaThl C PUCYHKOM.

Jns nonyuenust

JlaGopaTopHasi padora Ne 2
MATEMATHUYECKHE U CTATUCTUYECKHUE
OYHKIUUN EXCEL

Penrenue N JIMHeHHBIX yPABHEHUH ¢ N HEM3BECTHBIMMU.

Ecnu mana cucteMa JHMHEHHBIX ypaBHeHHit matpuuHoro Buma A* X = B, 1o ee pemenne cocrour B
HAXOXKJICHUM MaTpUIlbl, OOpPaTHOW MaTpuie A, KOTOPYIO HEOOXOIUMO YMHOXHUTHh CIIeBa Ha BEKTOP —
crojiben B.

[Ipumep 1. Pemuth cucteMy JIMHEHHBIX YpaBHEHUN

3X+2y=7
4x-5y =40

1) Beenute matpuiy A B quana3on Al: B2. Bekrop B=(7; 40)B nuamazon C1:C2.

E‘_"l ©afdn  Opaska Bua  BoTaeka
H S L6 56
E7 - f
A, B C
1 3 2 7
2 4 5 40
2) Haiinem o6partnyto matpuny (pynkuust MOBP).
3) B pesynbTaTe 0O0paTHas MaTpHLA BEITIISIUT CIIEAYIOIIMM 00pa3oM:
3 | 0714286 -0 28571
4 | 057143 0428571
4) YMmHOXeHHEM 00paTHOW MaTpuIlbl Ha BekTop B Haiinem Bekrop X (pynkuus MYMHOX). Pesynbrar
nomectute B auamnazon C3:C4.

IMocTpoenne rpagukoB pyHKIUH
. 1+xe™ . ,
IMpumep 1. TToctpoiite rpadhuk GyHKIHH Y = ﬁsm X, x [— 1.4;1.9]
+ X

Jlnst moctpoenus rpaduka GyHKIIMH HEOOXOIUMO CHaYalla MOCTPOUTh TAOIUIYy 3HAYCHUH (QYHKIMH TPU
Pa3TUYHBIX 3HAYCHHSX AapryMEHTa, TMPUYEeM apryMeHT, COIJIACHO VCIIOBHIO, M3MEHSETCS C
(ukcupoBaHHbIM ImaroM, Hampumep 0,1. Beibop storo 1rara oOycliOBIEH HEOOXOIUMOCTBIO Ooiiee
HATJISHOTO OTOOpakeHWs 3HadeHW (QyHKIMUM Ha wuHTEepBaie TaOymsiuuu. Co3gaauM TabmuIly,
MIPEJICTABJIICHHYIO Ha pUCYHKE. B sueiiky Al BBOJMM HayallbHOE 3HAUCHHUE apTyYMEHTA. 3aTE€M BBIMOTHICM
komaHy [IpaBka — 3anomuauts — [Iporpeccust.



PacnonoseHHes Thn

O no cTpokan (&) aprdmeTHIeCkan

() no cTonfuam () reoMeTRHYECK AR
[@F.C10

[] aeTomaTHueckoe

ONPEAENEHHE Wara O agTozanonkeHie

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

L O J[ OTHEH ]

B pesynbTaTe nuamna3oH syeek 3al0JHUTCS 3HAYCHUSIMU apTryMEHTA.
B stueiiky B2 BBoguM (hopmyity (BeIpaskeHHe IPaBOM YaCTH JaHHOM (YHKITHH).
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 3HA4YCHUS (bYHKI_II/II/I Ha OCTaJIbHOM JHAIIa30HEC.

£ 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, COJCpXKAIMWN TaOMUIly 3HAYCHUN
(GYHKIIMM ¥ €€ apryMeHTBI, W BBI30BEM MacTep AuarpamMM KomaHmoii BcraBka — Jluarpamma. B
MOSIBUBIIIEMCSI OKHE He0O0XOAMMO BbIOpaTh 3akinaaky CranmaptHeie u Tum — I'paduk. 3areM HaxaTh
Jlanee u mepeliTi Ha 3aKNIaAKy DS, B KOTOPOH YAadUTh B COOTBETCTByMOmEeM moiie Psm 1. BBemem
Ha3BaHue quarpammebl [ paduk Oynknuu, Haxxkmem Jlanee. B mosBuBmieMcs okae B rpymme Mmeromemcs
ycTaHoBUTH JIuct 1, 4To mpearmoaraeT pa3MelneHue JruarpaMMbl Ha JIECTE, Ha KOTOPOM BBITIONHSIJIHCH
Bce pacueThl. HaskaB KHOTIKY TOTOBO, TOIYYUM IpaduK GYHKITUH.

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
21 05 0133135 [Lomena_| [ ctesaa_|[_denee> | [ Cotomo | 14
2 0§ 0,179578
pE] 07 0224611 [ n




ITocTpoeHnue nmoBepxHocTei
TexHONIOrKI0 MOCTPOSHUS MOBEPXHOCTEN pacCMOTPUM Ha IIpUMEpE.

IIpumep 1. TTocTponts moBepxHocTh GyHKIMH Z(X, Y) ¢ marom 0,2mpu -3<x<3u -3<y<3
Z(X, y) = COS(XZ + y2) ®_0-2(X2+y2)
Jns storo B sueiiky A2 BBeauTe 3HAaYeHHE -3 W 3aAIOJHUTE CTOJ0Ell A BHU3 3HAUYCHUAMHU
apudmernyeckoir mporpeccun ¢ marom 0,2 g0 3Hadenust 3. B sueiiky Bl BBemute 3HaucHue -3 u
3aMoJTHUTE CTPOKY 1 BpaBo 3HaUCHUAMH apudmMeTHueckoi nporpeccuu ¢ marom 0,2 1o 3HaueHus 3.
B stueiiky B2 BBequte hopmyiy:

B =COSFAZZ2+CET 2 ERP-0 275A22+C 5120

PactsiHute hopMysy 3TOM s4YeHKM BHH3 0 3HAYCHUSA X=3, T.c. A0 suciiku B32, 3aTeM pasMHOKBTE 3Ty
dhopmyity Ha Bech MaccuB C2: F32,1.e no 3HaueHus y=3

Jlasiee CTpoMM MOBEPXHOCTh IS 3aJaHHOTO MacCHMBa: Hajo0 BbienuTh MaccuB B2: AF32, Bei3Bath
Macrep auarpamMm u BeIOpath B HeM lloBepxHocTH, HaxaB [lanee. [IpucBOUTh MOBEPXHOCTH HA3BaHUE,
nepeitd Ha BkIaaKy Ocu M CHATh (DJIAXOK OCh Y, Haxarb Jlanee W B MOSBUBIIEMCS OKHE BBIOPATh
MOCTPOCHUE TIOBEPXHOCTH HA 3TOM JK€ JIMCTE, 3aTeM HaxaTh ToTOBO. [lOMydeHHYIO IMOBEPXHOCTh
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 JTMHEHHBIX YpaBHCHUI
2x+y+4z=7
2x-y-3z=-5
3x+4y-5z=-14

2) Pemmre cucteMy JTHMHEHHBIX ypaBHEHUI
3X+2y=7

{4x -5y =40

3) TIlocrpoiite rpaduku GyHKINH.



a) y = € +3/X Orpe3ok mocTpoeH s U mar 3aj1aiiTe CaMOCTOATENBHO.

0) Y = 2sin271cos47x

B) Z = COS 37K — COSTXSIN 7K

4) TlocTpoiite MOBEPXHOCTH GyHKIMU Y = SINX —SiNY npu -3<x<3, -3<y<3¢ marom 0,1

5) Toctpoiite moBepxHOCTh GyHKIMH N = 5x° cos’ y—2¢e’ y2 npu -1<x<1, -1<y<1c marom 0,1
JladopaTopHas padora Ne3

3aganue 1 Iloctpotite rpadux GpyHKIMN

1+x
2+coS X'
971+ K
2+[{

x>0

Xx<0

3aganue 2 IlocTpoiite moBepxHOCTh pyHKIMU € marom 0,1

x> -3y’ x*+y*<1

Z=

X -yi x2+y?>1

3aganue 3 HaiiguTe Bce KOpHU ypaBHCHHMS.

x3 = 292x? +1.4355¢ + 0.791136

Pemienue: IlommHOM TpeTheidl cTemeHW HWMeeT HE Ooee TpexX BEMICCTBEHHBIX KOpHEHW. Jlmsa wux
HAXOXKACHUS KOPHM HEOOXOAMMO JIOKATH30BaTh MpeaBaputenbHo. I[locTpouM rpaduk (yHKIUH U
poTadyIupyeM ee Ha oTpe3Ke, Hanpumep ot -2 10 2,2¢ marom 0,2.Pe3ynprar TaOyIsaiuy 1 MOCTPOCHUS

rpaduka 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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1011121314 1516 17 18 19 20 21

IMonuaoMm Menster 3Hak Ha wmHTepBamax [-0,4;-0,2] [1,2;1,4] [2;2,2].910 o3HauaeTr, dYTO Ha
Ka)KIOM U3 HUX UMEETCS KOPEHb MOJHMHOMA. [T0CKOJIBKY IMOJMHOM TPEThEH CTENEHb HE MMeeT 0oJiee Tpex
KOpHEi, 3HAYUT, BCE KOPHH JIOKaJIM30BaHbl. HaiijieM KOpHH MOJMHOMa METOJOM IOCIIEI0BATEIBHbIX

MpUOIKEHUH ¢ ToMoIIbio KoMaHasl CepBuc — [lombop mapamerpa.

OTHOCHUTENIBHAS

MOTPENTHOCTh



BBIUMCIICHUH W TIpeACTbHOEC YKMCIO MTEpalliii 3a/al0TCsl Ha BKJIAJKE BBIYMCICHHS JHUATOTOBOTO OKHA
ITapametpsr. OTkpriBacMoro komanmoi Cepsuc — [TapameTpsl.

3amaauM OTHOCHTENBHYIO MOTPEIIHOCTh M IpeaeibHoe uncino urepanuid, pasasiMu 0,00001u
1000 cooTBeTcTBeHHO. B KauecTBe HadalbHBIX 3HAYCHHH MPUOIIKCHUI BO3BMEM K KOPHSIM BO3bMEM
M00bIe TOYKH U3 OTPE3KOB JOKanm3anuu kopHeit, Hampumep [-0.3]; [1.3];[2.1]. BBeeM uX B auama3oH
sueek C2: C4. B sueiiky D2 BBenem Gopmyiy:

—t 1= — - —_——— -

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

I ~ I r | [= I [=

Ckomupyem ee B sueiiku D3:D4. 3adukcupyem kypcop B Ji000H CBOOOIHOU sueiike, 3aTeM
BeIOepeM koMaHy Cepuc — [Togbop mapaMeTpa 1 3al0JTHAM 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 MmoMernaeTes B siueiiky C2. aHaTOrMYHO HAXOAATCS JIBA IPYTHUX KOPHS.
i

| ¢ [ b |

0,32 1,02E-08
123 -33E07
201 3 593E-08

3aganue 4 Haiinute KOpHU ypaBHEHUS

x® + 085x—0.4317x + 0.043911=0

JlabopaTopHasi pa6ora Ned

3aganue 1. Cosnmaiite Tabnuily mo o6pasiy. B cOOTBETCTBHE ¢ KaKIbIM ITYHKTOM 3aJaHHs 3arlOJTHUTE
CTOJIOLBI TAOIHUIIBI.

1) Pe3ynbTar BBIYHCICHHUS KBAJAPATHOTO KOPHS OKPYTIIUTE 0 YETHIPEX MECATHYHBIX 3HAKOB.

2) Pesynbrar BHIYHCICHUS CHHYCA OKPYTIIUTE J0 TPEX JACCSITHYHBIX 3HAKOB

3) MunumanbHOoe W3 uucen A u B Haligure ¢ MOMOIIBIO (GYHKIUH. Pe3yibTaT BBIBEIUTE B

YUCIIOBOM (hopMaTe ¢ ABYMS JACCSITUIHBIMU 3HAKAMU.
4) Oxpyraure pa3sHOCTh MEXKIY YHCIaMH A ¥ B ¢ TOMOIIBIO COOTBETCTBYIONIEH (DYHKIINK

5) Haiigute Sin(B), mpeaBapuTeIbHO nepeBes 3Hauenne B u3 pamuan B rpagycs (B * 7/180)
6) Ywmcio B sanummure puMCKAMH HHA(GPAMHU ¢ TOMOIIBI0 COOTBETCTBYIOMIEH (DYHKITHH

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




3aganue 2. Ha copeBHOBaHHMAX TO (QUTYpHOMY KaTaHUIO CYyJbI0 BBICTABWIIM IapaM OIICHKH 3a
crioptuBHBIN TaHen. Co3maliTe TabmuIry 1Mo oOpasily W MOACYUTAHTE MTOTOBYIO OIleHKY. 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

3amanme 3. M3BecTHa TemmepaTypa 3a uerbipe Henmenu 1o aHsaM Henenu (ITv, B, ...). Onpenemure
CPEIHIOI0 TEeMIIepaTypy IO AHAM HEZeJe, caMylo TeIUIyI0 M CaMyl XOJIOAHYI0 Hexenu. TaOmuiy c
HEO0XOIUMbIMU HOJISIMU CO3JJalTE CaMOCTOSATEINBHO.
3anganue 4. Kakoii kanutan K Hakonutcs y Bac Ha cuety yepe3 N jer, ecnu BBl MONOXUTE S pyOnei B
Oank mox P TiporieHTOB B MecHII.
Dopmyiia BBIYUCIECHUS CI0KHBIX IIPOLIEHTOB:
/ P W
K=581+—|
. 100)
3aganue 5. 3apruiata Toprosoro areuta 150T1eIic. neH.en. Eciu o mpoaan ToBapoB Godblire, ueM Ha 20
MJIH.JCH.€[., TO OH IOJIyd4aeT MPeMHI0 B pasmepe 3% OT BBIpYyYKH, a eciid Ooibiie, yeM Ha 50
MJIH.JIeH.eJl, To — 7%.CocTraBbTe TabnMIly Mo 00pasily U pacCUUTANTE CTONOLIBI.

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 HaOoOp B mKoMy Mojenel. K mMpeTeHIeHTKaM MpenbsIBISFOTCS CIETYIOIINS

TpeOOBaHWS:
- poct He HIXKE 175¢CcM
- Bec He Ooree S5kr

- BO3pacT He crapuie 25ner

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

JlaGopaTopuasi pagora Ne5
Teopus BeposiTHOCTEMH
IIpn pemeHMM MHOTHX 3a7ad TEOPHH BEPOSTHOCTEH HEOOXOAMMO TPOBOAWTH 3HAYHUTEINHHBIHN
00bEeM BRIYHCIICHUH, KOTOpPBIC YI00HO Opranu3oBath B Excel.
®opmyia beprynin
BeposiTHOCTh M3rOTOBJICHHS Ha aBTOMATHUYECKOM CTaHKE CTaHIApTHOM netanu pasHa 0,8. Halitu
BEPOSITHOCTH BO3MO>KHOTO YKCIIA MOSBIICHHS OpaKOBaHHBIX JeTanel cpenu 5 oToOpaHHbIX.



Pemenne. C mnomorpto EXCel HeclnokHO oOpraHW3oBaTh pEIICHHE 33Ja4d C IOTy4YCHHEM
pe3yJIbTaTOB BBIYMCICHHH, W TOCTPOCHHEM 4YepTe)Ka, COJACPIKAIIEro IIOJMIOH  PacIpeleeHUs
BeposiTHOCTEH (puc.l1).

..... 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 " ] s : ¢ 8
0

Pucynok 1 - [Ipumenenue Gpopmynsl beprymm

OnuiieM KpaTko Mard perieHus 3a1aqu.
Beenure nannsie B siueiiku D1, F1lu B4:B9.B sueiiky D4 Beaute hopmyiy:
=(®AKTP(D$1)/(@AKTP($B4)*®AKTP(D$1-$B4)))*CTEIIEHb(F$1;$B4)*
*CTENEHb(1-F$1;D$1-$B4).

Oyuknun CTEITEHD (uncio; cremens) n®AKTP (4rciio) MOKHO BBECTH C KIABHATYPHI I
BBI3BATH C MOMOIILI0 MacTepa QyHKIHI, BEHIOPAB KATETOPHIO
MaremaTu4eckue.

[Mocne komupoBanusi 3Toi (hopmynbl B siaeiiku D5-DSaBroMaTHUecKH MPOBOIUTCS BBIYMCICHHE
Bcex TpebyeMuix BeposiTHocTed. IlpuBenenubiii pparment mucra Excel merxko momudurmposatsh amst
peteHus 1000 BEpOSITHOCTHOM 3a/1aun Ha puMeHeHue GopMybl bepHyiu.

MaremaTHuyecKasi CTAaTHCTHKA

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

MaTeMaTHYEeCKOH CTaTHCTHKH.
Bapuauuonnbie psiibl 1 X XapaKTePUCTHKH

[Ipu ob6cnenoBanun BeipaboTk 1000 paGoumx mexa B OTYETHOM TOAY IO CPAaBHEHHIO C
OpPEABIIYIINM M0 CXeMe COOCTBEHHO-CITy4aiiHOW BRIOOPKH ObU10 0ToOpano 100pabouux.
Heobxoxnmo:

a) BBIYMCIIUTH CPETHIO0 apU(PMETHICCKYIO U AUCIICPCUIO pacipeielieHns: pabo4yrx Mo BEIpabOTKe;

0) moctpouTh rpaduk.

C momompio EXcel HecmoXHO OpraHM30BaTh BBEIYHCIEHHE BHIOOPOYHBIX XapaKTEPHCTHK
MHTEPBAILHOTO BAPUALIMOHHOTO PS/ia M IIOCTPOUTH €ro KyMYJISITUBHYIO KPUBYIO (pHC. 2).
OnuireM KpaTKo IIaru pelieHus 3a1aun. Beeaure nannwie B ssueiikun C4:C11,D11,F4:F11.
B stueiiky D4 BBenute popmyny: =C4. CkonupyiiTe 3Ty GpopMymy B siueiiku
D5:D10.
B siaeiiky E4 BBenute Gpopmyny: =(C4+D4)/2.Cxonupyiite 3Ty Gopmyity B
sraeiikn ES:E1].
B stueiiky F12BBennte hopmyny: =CYMM(F4:F11).
B stueiiky G14BBeaute hopmyny:
=CYMMITIPOU3B(E4:E11;F4:F11)/F12.

B sueiiky G4 Beenure dopmyny: =(E4-G$14)*(E4-G$14) Ckonupyiite 3Ty GopMyiy B sSUEHKH
G5:G11.

B sueliky H4 BBeaure popmyny: =G4*F4. Cxonupyiite 3ty hopmymy B stueiikun H5:H11.
B siaeiiky H12 BBeute popmyny: =CYMM(H4:H11).
B stueiiky G158Benute hopmyny: =H12/F12.
B siaeiiky G16BBeaute popmyny: =KOPEHb(G15).



Oyukuurn CYMM (uucnol; uucno?2; ...),CYMMIIPOM3B(maccusl; maccus?; ...) 1 KOPEHD (uncio)
MOKHO BBECTH C KJIaBHAaTypbl WJIM BBI3BAaTh C IMOMoIIpI0 Mactepa (yHKIHMHA, BBIOpaB KaTETOPHIO
MartemaTu4eckue.

s mocTpoeHust KyMyJIITUBHON KpUBOW HEOOXOAMMO CHayajia ¢ TIOMOIIBIO PAla JaHHBIX 4acTOT
MOCTPOHThL PSIJl HAKOIUIEHHBIX 4acToT. Jlns aroro B sueiiky J4 BBepmte umcio O, B sueiiky J5 —
bopmyny: =F4, B siueiiky J6 —popmyny:=F5+JI5. Ckomupyiite 3ty dopmyny B stueiiku J6:J12.

[lanee BocTiosb3yHTECh MACTEPOM TUArpamMM.

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

AlE | C - E . LM - H I 1 1 4
| BuiGopoyHble XapaxTepwcTHEN

""" BopaoTka B C A mgrova |

OTYETHOM MORY B % | " P R Hol L MNeCTBO
. « npegoigymeny | MMTEPBRIOE 1 g0

: R i

2 L ; " n  (B-T) (1-T) A x| A
l -1 94 100 97 492841 147852 94!
s| 21 100 106 103 262441 1837,08) 100 3!
3 o
1 1
B 1
ii| |8 1. 195 42 1 1% 2 L 392,04 78408 136 98
12 :
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16 3
]
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W 100 s
2 o &0 /
plc |
5 o
X
= w20
= 0 :
:: E D : 4*/?/’,1 T T T T T
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M o
X Bupabotra, 2%

Puc. 2. BoluncieHne BBIOOPOYHBIX XapaKTEPHCTUK MHTEPBAJIBHOTO BAapHAIIMOHHOTO psiia U €ro
rpadux



®opmyJia JOBEPUTEILHOI BEPOATHOCTH

IIpu o6cnenoBanun BeipaboTku 1000 pabGouux Iiexa B OTYETHOM TOAY IO CPaBHEHHUIO C
NpPEABAYIIUIM 110 cXeMe COOCTBEHHO-CITyyaiiHOW BbIOOpKH ObLTo oToOpaHo 100 pabouux. IlomydeHHsle
JaHHbIE peAcTaBieHbl B Tadbnune 1. HeoOxoaumMo onpenenuTs:

a) BEPOSTHOCTh TOTO, YTO CPEIHsISI BBIPAOOTKA PaboUHX 11eXa OTIIMYACTCS OT CPeIHEH BRIOOPOUYHOM
He 6osee ueM Ha 1% (@0 aGCOMIOTHOM BETHUHHE);

0) rpaHMIBl, B KOTOPHIX ¢ BeposTHOCThIO 0,95453akmoueHa cpeHsas BeIpaboTKa pabounx Iexa.
PaccMmoTpeTh citydan MOBTOPHOM M 0€CIIOBTOPHON BEIOOPKH;

B) 00beM BBEIOOPKH, TIpH KOTOPOM ¢ BeposTHOCThIO 0,9973 oTkinoHeHMEe cpemHeill BBIPaOOTKH
pabounx B BBIOOpKE OT CpeiHEH BBIpAOOTKM Bcex paboumx mexa He mpes3oiaer 1% ([@o abcomoTHOM
BCITMYMHE).

Pemenne. PaccMorpum nokymeHTsl EXCel, mo3Bosstomiue i 3aJaHHOW BBIOOPKH JAHHBIX B
COOTBETCTBHHU C PAacUeTHBIMH (OPMYIIaMHU PEIIUTH JTIOO0YI0 M3 6 THUIOB 3a/1a4 Ha MpUMEHEHHE (HOPMYIIBI
JIOBEPHUTEIBHON BEPOSTHOCTH LPH OLICHKE IeHePAlbHON cpeHei (pucyHku 3-5).
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Puc. 3HaxoxaeHue JOBEPUTEILHON BEPOSATHOCTH /IS OLICHKH TeHEPAIbHON CpeqHEH
BrlmosHUTE CieIyOIIKE IIark peieHus 3aaaun. Beenure nanusie B ssuetiku C2:C4,K2:K3,H6.

Bsueiixy E7 BBenute dpopmyiy:
Bsiueiiky E9 BBeaute dhopmyiy:
Bsiueiiky H7 BBeaute hopmyiy:
Bstueiiky H9 BBenute hopmymy:

=KOPEHB(C3/K3).
=KOPEHDB((C3/K3)*(1-K3/K2)) .
=OKPYTJI(H6/ET7;2).
=OKPYTIJI(H6/E9;2).

Bstueiixy K7 BBenute hopmyiy:
oty dhopMmyiy B sueiiky K9.
Oyukunn KOPEHD (uncno), OKPYTJI(uucno; uucno paspsaoB) 1 HOPMCTPACII(z) moxHO
BBECTH C KJIAaBHATYpPhl WM C MOMOLIbI0 MacTepa QyHKuuii, BHIOpaB kaTeropuro MaTteMaTHiecKne Wiu
CraTucTHyeckue.

=2*HOPMCTPACII(H7)-1. Cxomupyiite

j E11 - £ =HOPMCTOBR((1+C11V2)
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Puc. 4 Haxoxxnenne JOBEPUTEILHOTO HHTEPBAJia IIPH OIICHKE TeHEPaIbHOM cpeaHeit
Omnuiem mary pereHus 3a1aqH.
Beenure 10BEepUTENBHYIO BEPOATHOCTD B siueiiky C11.
B stueiiky E11BBemute hopmyny: =HOPMCTOBP((1+C11)/2).
B sueiiku 111 u 113 BBequte coorBeTcTBeHHO hopmyinsl: =E11*E7u=E11*EO.
B sueiiku K111 M11 BBenute coorBetcTBeHHO popmyier: =C2-111 u=C2+111.
B stueiiku K13 u M13 BBenute coorBeTcTBEHHO (hopMyJisl: =C2-113 u=C2+I13.



Oyukno HOPMCTOBP(BeposSTHOCTS) MOKHO BBECTH C KIABHATYPHI MM BBI3BATH C TIOMOIIBIO
Macrepa ¢yHKIHH, BEIOpaB Kateroputo CTaTHCTHYECKHE.
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BBINONHKUTE CIEAYIONIHE [IATH PEIICHUS 3a/1a4H.

Beenute OBepUTENBHYIO BEPOSTHOCTD B siueiiky C16u npenenpHyto ommoky
B sgeiiky J16.

B siueiiky E16BBeauTe popmyiny: =HOPMCTOBP((1+C16)/2).

B stueiiky E18BBemute hopmyny: =(EL6*E16*C3)/(J16*J16).

B stueiiky E20BBenute dpopmyiy:
=(K2*E16*E16*C3)/(E16*E16*C3+K2*J16*J16).

B stueiiky 120 BBemure dhopmyny: =(E18*K2)/(E18+K2).

4 MeToanyecKue YKa3aHHsA 10 HTOTOBOMY KOHTPOJIIO

WtoroBelii KOHTpOJIb 3HAHWUW MO AWCHUIUIHHE <«MeToapl 00pabOTKHM AIKCIEPTHOM
UHpOpMaLIUK»» TPOBOAUTCA B hopMe 3aueTa. J[J1st HOArOTOBKY K HTOTOBOMY KOHTPOJIIO 3HAHUN
Mo TUCHUIUIMHE «MeToIbl 00pabOTKH IKCIEPTHON MHGOPMAITUN»>» 00yJaroNTuecs: UCIOIb3YIOT
nepevyeHb BOMPOCOB, MPUBEACHHBINA B (POH/IE OIICHOUHBIX CPEACTB. 3a4eTa MPOBOAUTCS B YCTHOU
dopme. B OGumiier BKIIIOUEH OJMH TEOpeTHYECKHil Borpoc. Ha moAroToBKy CTYIAEHTY OTBOJUTCS
20-25munyT. Ha nuddepeHnnpoBaHHOM 3a4eTe OTBETHI 00YYaIOLIerocs OLEHUBAIOTCS C YUETOM
UX MOJIHOTHI, IPaBUJIBHOCTH U apTyMEHTHPOBAHHOCTH C YUETOM ILIKaJIbl OLICHUBAHMUS.

OrneHka <«OTJIMYHO» BBICTABISETCA CTYICHTY, €CIM OH TIIYOOKO M MPOYHO YCBOMI
IPOrpaMMHBIN MaTepHall, HCUEPIBIBAIOIIIE, TOCIE0BATEIbHO, YETKO U JIOTUYECKHU €0 U3Jaraer,
YMEET TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM, CBOOOJHO CIIPABISETCSA C BOMPOCAMU U JPYTUMU
BUJaMU IIPUMCHCHUA 3HaHI/II>'I, npuiYeM HE 3aTpyAHACTCA C OTBCTOM IIPpH BUIAOU3MCHCHUU
3aJJaHul, HCIIOJIb3yeT B OTBETE MNPOQecCHOHANbHBIE TEPMHUHBI, MPABUIBHO OOOCHOBBIBAET
HNPUHATOE PEIICHHUE.

OreHKa «XOpOIIO» BHICTABIISAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, FPaMOTHO
U MO0 CYHICCTBY HU3JIaracT €ro, HEC AOIMYyCKad CYHICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC,
MPAaBWJIBHO TPUMEHSET TEOPETHUECKHUE IOJIOKEHHSI MPU PEIIEHUN MPAKTHUYECKHUX BOIPOCOB,
BJIaACCT HGOGXOZ[I/IMBIMI/I HaBbIKaMU U IpUEMaMH UX BbIITOJIHCHHS.

OrneHkKa «yIOBJIETBOPUTENIHHO>» BBICTABIIAETCS CTYACHTY, €CJIM OH UMEET 3HaHUS TOJIbKO
OCHOBHOTO MaTepuana, HO HE YCBOWJ €ro [eTaleid, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
paBWIbHbIE (HOPMYJIUPOBKH, HApYIICHHS JOTMUECKON IOCIEOBATEIbHOCTH B H3JI0KEHUU
POrPaMMHOTO MaTepHaIa.

OneHkKa «HeylOBJIETBOPUTEIBHO» BBICTABIAETCA CTYIEHTY 3a OTCYTCTBHE 3HAHUHM IO
JUCHHUIINIMHE, IIPCACTABIICHUA IO BOIIPOC, HCIIOHMMAHUC MaTCpuala 110 JUCHHUIIIMHC, HAJIUYUC
KOMMYHHUKATHUBHBIX «OapbepoB» B OOIIEHUH, OTCYTCTBHE OTBETA Ha MPEAIOKEHHBIN BOIIPOC.

5 YuyeOHo-MeToanueckoe odecrneyeHue TUCHHUILINHBI

5.1 OcHoBHasi 1UTEpPaTypa

1 Banmuu, K.B. Dxonomerpuka : yueObnoe mocobue / K.B. bammun, O.®. Beictpos,
M.M. CokonoB. - 2 u3., nepepad. u gom. - M. : FOuutu-/lana, 2015. - 254. - bubnauorp. B



KH. - ISBN 5-238-00702-7 ; To xKe [DnexTponHbIit pecypcl. -
URL: http://biblioclub.ru/index.php?page=book&id=Z533

2 JHoppep, T'.A., Teopus mnpuHITHS peUICHUN: ydeOHOE mocoOWe [Isi CTYACHTOB
nanpasienus 230100.62 HupopmaTtrka U BEIYHCIUTENbHAS TEXHUKA. [DIeKTpOHHBIH pecypc] /
I'.A. Hoppep. —Kpacnospck : ®I'BOY BIIO «Cubupckuit rocyJapcTBEHHbBIH TEXHOIOTMUECKHUHA
YHUBEPCUTET, 2013. - 180 C. - Pexum JOCTYyTIa
https://biblioclub.ru/index.php?page=book_view_réd&k id=428854
https://biblioclub.ru/index.php?page=book_view rbd&k id=208939

5.2 JlonoaHUTEIBLHAS JJUTEPATypa

1 MopenupoBanue cucreM. [loaxomsl u MeToabl . yueOHOe mocobue / B.H. Boakosa,
I'.B.T'openoBa, B.H.KoznoB u ap. ; MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit
®Oepnepannn, CankT-IleTepOyprekuii rocy1apcTBEHHBIN MOMUTEXHUYECKHH yHUBEpCcUTET. - CII0.
: WsnmarensctBo [lomurexamueckoro ynuBepcutera, 2013. - 568c. : cxem., wun., Tabm. -
bubmuorp. B kH. - ISBN 978-5-7422-4220-8 ;To xe [DaexktpoHHslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=2586

2 WutemnekryanbHble cucTeMbl . ydeOHoe mocobme / A.Cemenos, H. CosoBbes,
E. Yepnonpynosa, A. llpirankoB ; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun, PenepalibHOE TOCYAapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUpexkKIeHUE
BBICIIIETO MPOQEeCCHOHATHHOT0 00pa3oBanusi «OpeHOYPrcKUii TOCYJapCTBEHHBIN YHHBEPCUTET.
- Openoypr : OI'Y, 2013. - 236 ¢c. ; To xe [DaektponHslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=2518

3 UsanoBa, B.B. OcuoBbl Ousnec-undopmatuku . yueOnuk / B.B.lBanoBa,
T.A. JIézuna, A.A. Canran ; Cankr-IlerepOyprckuii Tocy1apCTBEHHBI YHUBEPCUTET ; MO PE.
B.B. HUsanomoiti. - CII6. : MWszmarensctBo Cankt-IleTtepOyprckoro I'ocymapcTBEHHOTO
VYuusepcurera, 2014. - 244. : tabn., ui. - bubnuorp. B kH. - ISBN 978-5-288-05538-6T,0 xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book458093

4 Yepusbimos, B.H., CucremHbIil aHATU3 U MOJIEIMPOBAHUE TPU Pa3pabOTKE IKCIIEPTHBIX
cucreM: ydeOHoe mocobue. [Dnekrponusii pecypc] / B.H. Uepusmmos, A.B. UepHbimoB. —
TamboB : U3-Bo Tamb. roc. TtexH. yH-ta, 2012. — 128 c. — Pexum pocrymna
https://biblioclub.ru/index.php?page=book_view réd&k id=277638

5 Cypuna, E. E. Metoapl ananuza skoHomuueckoir uHpopmarmu [Teker] : ydueOHO-
meroanueckoe mocoodue / E. E. Cypuna. - Opck : Usn-Bo OI'TU (bpunuana) OI'Y, 2014, - 12%.
- ISBN 978-5-8424-0736-13fnekTpoHHbIi pecypc]

5.3Ilepuoguyeckne U3TaHUusA

1. Xypuan «BecTHUK KOMITBIOTEPHBIX U HHPOPMAITMOHHBIX TEXHOIOTHIA »

2. Xypnan «IHpopManinoHHbIE TEXHOJIOTUN U BRIYUCIUTEIbHBIE CUCTEMbI»

3. Kypnan «CtaHnapTsl U Ka4eCTBO»

4. Xypunan «Ipuknagnas napopmaTuka»

5.4luTepHeT-pecypcehl

5.4.1 CoBpemeHnHble mnpodeccHOHATbHBIC 0a3bl JAaHHBIX W HH(OPMaLMOHHBIE
CIPABOYHbIE CHCTEMBI:

1. UadopmarnmonHas cucrema «EquHOE OKHO JOCTYMa K 00pa30BaTEIbHBIM pecypcam» -
http://window.edu.ru/

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

3. YHuBepcuTeTcKas nHpopMmalmonHas cucreMa Poccus — Uisrussia.msu.ru

4. BecrutatHas 6a3a nauaeix TOCT — https://docplan.ru/

5.4.2 TemaTnveckue mnpodeccuoHaTbHbIe 0a3bl JaHHBIX W HMH(POPMALHMOHHbIE
CIIPABOYHbIE CHCTEMBI:

1. IMopran uckyccrBeHHoro nutemwiekTa — AlPortal

2. Web-<exnonorun — Websexuonornn




3. DnekrponHas Oubnuorexka MHcTuTyTa NpukinagHoi maremaruku uM. M.B. Kenapima
— DnexrpoHHag Oubinnorexka nyOiukanuii MHCTHTYTA NPUKIAIHONM MareMaTwuku wmM. M.B.
Kengpima PAH

5.4.391ekTpoHHbIE OHOJIHOTEYHbIE CHCTEMbI
1. 9BC «YuuBepcurerckas oubimoreka onnaita» — http://www.biblioclub.ru/
2.9BC Znanium.com -https://znanium.com/

5.4.41onosHuTtenbHble UHTEpHET-pecypChl

1. https://www.ixbt.com - HWHTepHeT-M3AaHHE O  KOMITBIOTEPHOM  TEXHHKE,
UH(POPMALIMOHHBIX TEXHOJIOTUSAX M MPOTPaMMHBIX MpoayKkTax. Ha caiite myOmuKyroTCS HOBOCTH
IT, cratbm ¢ o030paMH U TECTaMH KOMITBIOTEPHBIX KOMIUIEKTYIOIIUX W IMPOTPAMMHOTO
o0ecrieyeHusl.

2. http://lwww.intuit.ru -=MHTYUT — HauroHansHBIH OTKPBITHIN YHUBEPCHUTET.

3. https://frontender.info DaekTpoHHEII KypHAT 110 GPOHTEH-pa3padbOTKe

4. http://citforum.ru/SE/project/arkhipenkov_lectures Hekuuu 10 ymIpaBIeHUIO
IIPOrPaMMHBIMH ITPOEKTaMH aBTOP A. ApXUIIEHKOB

5. http://1c.ru/ - caiit Gupmbl paspabortunka cepun mporpamm "1C:IIpenmnpusrtue”,
MNpECaAHa3HAYCHHBIX [JIsI aBTOMATHU3alluW YHPABJICHUSA W YUYCTAa Ha HNPCANPUATHAX PASTUYHBIX
oTpacJeid, BUIOB JICATEIILHOCTH B TUTIOB (PUHAHCUPOBAHHSL.

5.5 [IIporpamMHoe oOecnedeHue, mNpodeccHoOHaJbHbIE 0a3bl JaHHBIX W
HH(OPMAIMOHHBbIE CIIPABOYHBIE CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHii

Tun nporpaMMHOTO 0OecrieueHust HaumenoBanne | CxeMma JIMLIEH3UPOBAHUS, PEXKUM JOCTyIa

IToxammucka Enrollment for Education

OnepamonHas crcTeMa Ml_crosoft Solutions .(EES)IO rOCyIapCTBCHHOMY
Windows KOHTPAKTYy:
Ne 2K/17 ot 02.06.201%;
TeKCTOBBIN pegaKTop Notepad++ Crobonmoe 110,

https://notepad-plus-plus.org/

Becnmataoe I10,

HNutepuer-Opaysep

Google Chrome

http://www.google.com/intl/ru/policies/terms
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[Iporpammuas matdopma ais
aBTOMaTuU3alu ACATCIIbHOCTHU HA
NPEIIPUSATHH

1C:
[Ipeanpusitue 8

KommuiexT nist o6y4yeHus B BBICHINX U
CpeAHMX YUeOHbBIX 3aBe/cHUX (TOCTaBKa B

pamkax gorosopa ot 03.10.2011L.), cereBoii

KOHKYPEHTHBIN JOCTYII

NudopmarnmonHo-1paBoBas
cucrTema

KommiekT 111 00pa3oBaTesIbHbIX
YUPEKIECHUH 110 T0IOBOPY:

PAPAHT > Ne 1448/20r 12.01.2015.
CETEBOM AOCTYI
Kommuext ams o6pa3zoBaTenbHbBIX
Koncynbrant N
Mrioc yupexaenui mo gorosopy Ne 337/12ot

04.10.2012., cereBoii 1OCTYI

6 MaTepuajbHO-TeXHHYECKOE o0ecnevyeHue JUCHUTLINHBI
YyeOHbIC ayAUTOPUHU JIJIsl POBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA, CEMHHAPCKOTO THUTIA,

JUTSL TIPOBENIEHUS TPYIMIOBBIX U WHAWBHUIYATbHBIX KOHCYJIBTAIMMA, TEKYIIErO KOHTPOJS U
MPOMEXKYTOUHON aTrTecTanuu. [l mpoBeaeHUs J1a0OpaTOpHBIX PabOT  HMCIOJIB3YIOTCS
KoMIbIOTepHbIH Kinacc (aym. Ne 4-113, 4-116, 4-117H00py10BaHHBINH CPEICTBAMH OPTTEXHHUKH,
MPOTrpaMMHBIM 00€CTICUeHHEM, TIEPCOHATBLHBIMU KOMIThIOTEpaMH, OOBETUHEHHBIMH B CETh C
BBIXOJ0M B IHTEpHET.



AyIUTOpPHH OCHAIICHBI KOMITJICKTAMU YYEHHUECKOW MeOesH, TeXHUYECKHMHU CPEJCTBAMU
00y4eHUs, CITYKAIIMMHU JJIS TIPEACTaBICHUs yueOHOH HHGOpMAITUK OOJIBIIION ayAUTOPHUH.

[Tomernienust st CaMOCTOSATENBHON PabOThl 00YYarOIIUXCS OCHAIIEHBI KOMIBIOTEPHOU
TEXHUKOM, MOAKIIOUEeHHOW K cetn «lHTepHeT», u obecriedyeHHeM [O0CTyla B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa3oBaTenbHyl0  cpeny  Opckoro  ryMaHUTapHO-TEXHOJOTHMYECKOTO
uncrutyta (punmana) OI'Y (aya. Ne 4-307).

HaunmeHnoBanue nomMeneHus MatepuaabHOE-TEXHUYECKOE 00eCIIedeHIe
YueOHbIC ayAUTOPHUH: VYyuebuasa mebenb, Ki1acCHas I0CKa,
- JUTSI IPOBEJICHUS 3aHATUN JICKITMOHHOTO MYJIbTHMEINIHOE 000pynoBanue (IPOEKTOop,
THIIa, CEMUHAPCKOTO THIIA, 9KpaH, HOYTOYK C BBIXOJOM B ceTh «HIHTEpHET»)
- JUTSI TPYIITIOBBIX M MHIUBUIYATHHBIX
KOHCYJIbTAILINH;

- U1 TEKYLIEro KOHTPOJIA U
MIPOMEXYTOUYHOM aTTECTAUH

Komnbrotepubie kimaccel Ne 4-113, 4-116, | YueOHast MeOesb, KoMIbiOTepbl (29) ¢ BBIXOOM B

4-117 ceTh «MHTEpHET», MPOEKTOP, IKpaH, JIUIEH3HNOHHOE
IporpaMMHoOe o0ecrieueHue
[NToMmerienue Mg CaMOCTOSITEILHON YuebHast MeOesIb, KOMIBIOTEPHI (3) ¢ BBIXO0M B
paboThI 00YJAOIIUXCS, TSI KyPCOBOTO ceTh «HTEpHET» U 0OECIeYeHHEM IOCTYTIA B
POCKTHPOBAHUS (BBITIOJHEHUS KYPCOBBIX | 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
pabort) cpeny OpCcKOro ryMaHUTApHO-TEXHOJIOTHIECKOTO
uncruryta (Guamana) OI'Y, mporpaMmHOE
obecrneucHUe

Jlis mpoBeleHUS 3aHATHUH JIEKIIMOHHOTO THIA HWCHOJB3YIOTCS CIEAYIONE HaOophI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMS M YICOHO-HATJISITHBIC TTOCOOHS:
- IPE3CHTALUU K KyPCY JIEKIIHUHM.




