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BBEAEHUE

[Ipu MuHmCTEpCTBE CENBCKOTO XO3S5HCTBAa U MPOAOBOILCTBUSA Peciy6-
mukd  Bemapyce  meiicTByeT  rOCymapCTBEHHBIM — WH(OPMAIMOHHO-
BBIUHCIIUTEIBHBIN IEHTP, 3aHUMAIOIINICS pa3paOOTKON CIIeIIHaTH3NPOBaH-
HOTO MPOTPaMMHOT0 oOecIieueHus ISl CeIbCKOXO3SIMCTBEHHBIX OpraHu3a-
UK.

[Tpu pa3paboTke KOMIBIOTEPHBIX MPOrPaMM C UCIIOJIb30BAHHEM SI3BIKOB
pOrpaMMHpOBaHus TpedyeTcst NpodeccCHoHaIbHOE TIOHUMaHUE BCEX OCHOB
paszpaboTku mporpammHoro obecrnedenus. [Iporpammuct, aenmasi ero Ha
3aKa3 (IpoJaxy), B OOJBIIMHCTBE CIy4acB HE SBISETCSA CICIHAINCTOM B
TOW 00JIacTH HayKH, I KOTOPO OH ero paszpabateiBaet. [IporpammucTam-
npodeccroHanaM CIIOXKHO CO3JaTh MPOrpaMMbl IO MPOEKTHPOBAHHIO cOa-
JIAHCHPOBAHHBIX PALMOHOB KOPMJICHHS )KHUBOTHBIX, TEXHOJIOTHH TPOU3BOI-
CTBAa CBHHMHBI Ha MPEANPUATHAX Pa3IMYHOTO THIA H T. J., IOTOMY YTO Y
HHUX HET JOCTAaTOYHBIX 3HAHUH B 00JACTH 300T€XHUH, OHH HE BIAACIOT OC-
HOBAMH{ OPTaHU3AIMM MIPOIIECCOB B 3TOW 00JAaCTH, HE 3HAIOT OTPaHUUYCHUS
T10 UCIIOJIB30BAHUIO TEX UJIM MHBIX MApaMETPOB, YHACTBYIOIIUX B pacy€Te.

UT00B MUHUMH3UPOBATH KOJUYECTBO OIMIMOOK W YMPOCTUTH CO3JIaHUE
MMpOrpaMMHBIX TPOAYKTOB, HIPOrpaMMHUCTBI HUCIIOJB3YIOT KaK CHUCTEMBL
yropaBiIeHus 6a3aMu JaHHBIX, TaK U S3BIKH IPOTPAMMHPOBAHUS PA3THIHOTO
ypoBHs. [Ipu 3TOM y 3aka3umka MpOTPaMMHOTO OOecTieueHus] POrpaMMuU-
CTHI elle 70 Hadana paboThl HaJ KOMIBIOTEPHOW IPOrPaMMOM yTOYHSIOT
y3KOCHenHaIbHbIE BOIPOCHI: Pa3MEPHOCTh SUEEK, TUI JAHHBIX, OCHOBHBIE
orpaHudeHus U T. 1. OZHAKO 3TO HE CHAcaeT OT OIHUOOK.

VYueHble U MPAKTUKH B 00JIACTH 300TEXHUHM U 300TUTHMEHBI B CBOCH pa-
0oTe Bcerna MCIONB30BANNM METOABI, pa3paOOTaHHBIE B APYTHX O0JACTSX.
3anMCTBOBaHME MPOMCXOINIO NPEUMYIIECTBEHHO M3 E€CTECTBEHHBIX HAyYK:
MaTeMaTuka, (pU3uKa, XUMUs 1 OHOJIOTHS, HAIIPUMED, MOJEIUPOBAHHIE BIIH-
SIHUSI MUKPOKITMMaTHIECKUX ()aKTOPOB Ha KHBOTHBIX.

ABTOpBI IPAKTHKyMa JUIS PEIICHHUS Y3KOCTICIMAIN3UPOBAHHBIX 300TEX-
HUYECKHUX M 300TMTMEHMYECKHX 3a7ad HCIIOIb30BaIN JIEKTPOHHBIE TAa0IH-
Bl ¥ CTaHmapTHBIC QyHKIMH TabiauaHoro mpomeccopa MS Excel. Ipose-
JICHHE pacyeToB B sUEHKax SJIEKTPOHHBIX JIMCTOB (KHWI) MO3BOJISIET HE
TOJIBKO CO37aBaTh paboTaromue OJIOK-IIPOrpaMMbl, HO M B pealbHOM Bpe-
MEHHU OTCJIC)KUBATh MPABUILHOCTH IPOBEICHHBIX PAcueTOB, IO XOIy KOp-
PEKTHPYSI AITOPUTM UX BBITTOJTHEHUSI, TOTONHIS (MCKITFOUast) sTYCHKH.

Jlist peanu3anyu npeaiaraeéMblX B NPAaKTHKyME KOMIIBIOTEPHBIX OJIOK-
NpOrpamMM, HaIlMCaHHBIX B JJIEKTPOHHBIX TaOJMIaxX (TabJIMYHOM MpOLECCOo-
pe) MS Excel, noctaTouHO CKONMPOBAaTh WX JHUCTHHTU B 00ONACTH sUYEEK,
00pa30BaHHBIX CTOJIONAMH M CTpoKaMH. IIporpaMMbl HalMCaHbBI C OTKPHI-
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TeIM KojgoM. CaM TpOrpaMMHBI KOJ MOMKHO IIOCMOTPETh, HCIIOJIB3YS
Briaaku Cepsuc — Makpoc — Penakrop Visual Basic — Penakrop cue-
HapueB. OJTHaKoO JuIs HeNpOo(eCcCHOHAIOB B 00J1aCTH NPOrpaMMHUPOBAaHUS Ha
s3pike Visual Basic HeT 0co00ro cMbIciia paccMaTpuBaTh KO IPOTPaMMEI.

B 10 ke BpeMsi eciii CTYJICHT, MarucTPaHT NMPEABAPUTEIHLHO CKOUPYET
OI0K-TIpOorpaMMy B TaOJIMYHBIN HPOLIECCOP, TO OH MOKET BOCIIOIb30BATHCS
Bkiagkamu Cepsuc — [lapamerpsr — Bun — Ilapamerps! okHa u mocta-
BUTH (V) KOTHYKY» HAIPOTHB CI0BA «(HOPMYJIbI», 9TOOBI YBUACTH BCIO MPO-
rpaMMy LEITHKOM, T. €. HICXOAHBIC JaHHbIE, 3aBICHUMBIE TICHKH, Bce POpMy-
JBI U T. 1.

Jlns BHECEHHs] U3MEHEHMI I0CTaTOYHO IIPOCMOTPETh COAEPKUMOE sue-
€K, TJe OTpaXkeHbl (JOPMYIIbI, CBSI3aHHBIE MEXAY COOOH aapecaMu IPyrux
syeek MS Excel. B cityyae eciu u3MeHeHuUs 1Mojib30BaTeIeM BHOCSTCS He-
001yMaHHO, OJIOK-TIporpaMma paboTath He OyJeT, TaKk KaKk B MPAKTHKyMe
YMBILJICHHO TPOrPaMMBbl HE UMEIOT 3aIUTHl OT BHECCHUS] U3MEHEHHIA, 110-
TOMY YTO II€JIb MCIIOJIb30BaHMS OJOK-TIPOTpaMM — 3TO pEIICHHE KOHKpET-
HBIX 300TEXHHYECKHX, 300TMTMEHHYECKHX, JKOJOTHYECKHX, SKOHOMHIE-
CKHX W WHBIX 3a]ad, a He IONCK yI3BHMOCTH IPOTPaMMHBIX IPOIYKTOB,
pa3pabOTaHHBIX YUYCHBIMU-300TEXHUKAMH UL ce0sl, a He Ha MPOJIaKy.

Orpannuenune 1o 00beMy NPaKTHKyMa He IT03BOJIIET aBTOPAM H3JIOKHUTh
BCIO HMMEIOIIYIOCS MH(GOPMAIMIO 110 HANpaBICHUSIM, BBIHECEHHBIM B HX
Ha3BaHUs. YTOObI MUHMMHU3MPOBaTh NaHHOE MPEISTCTBHE, B MPAaKTUKyMe
CCBUTAIOTCS HA OIyOJMKOBAaHHBIE HAay4HBIE pabOTHl (MOHOTpaduu, CTaThH),
B KOTOPBIX BOIPOCHI H3JI0KEHBI 00Jiee 00CTOSATENBHO, U IPU HEOOXOAUMO-
CTH CTYJICHT, MariCTPaHT MOXET 03HAKOMHUTHCS C WX TOJHOTEKCTOBOH MH-
(dhopmanueit.

C TOYKH 3peHHUs] 300TEXHUH U 300TUTHUEHBI CHEIUAIKCT B 00JIacTH 00-
palIeHus ¢ KUBOTHBIMH JOJDKEH 3HATh HE TOJIBKO CPEAHEe 3HaueHue (u-
3MOJIOTMYECKOTO, TEXHOJIOTHIECKOT0, IIPOU3BOACTBEHHOTO TapaMeTpa, HO 1
TpaHWYHBIC 3HAYEHHS, T. €. MUHIMAJIbHBIE M MAKCHMaJbHBIE, B pAMKaX KO-
TOPBIX HE OTMEYAIOTCSI HAPYIICHHUS IPOTEKaHMS T€X MIIM HHBIX IPOIIECCOB.

CymecTtByeT 00JBIION 00BbeM CHpaBOYHONH WHPOPMALWH, HAIIPUMED, O
OMOXMMHUM KPOBH CBHHEH. B nuTeparype maHHBIE MO OEIKOBOMY, YTIE€BOII-
HOMY, JIMIIAJIHOMY, MUHEPaILHOMY, (DEPMEHTHOMY COCTaBY KPOBH CBHUHEH
npeacTaBieHsl B Buae Tabnui. [Ipu 93ToM yKa3bIBaroTCsi HE TOJIBKO CpETHHE,
MaKCHMaJIbHble U MHHUMaJbHbIe 3HAYEHHS! T€MaTOJOrMYeCKUMX MOoKazaTe-
Jiel, HO M B 0053aTEJIbHOM HOPSIKE MOJIOBO3PACTHBIE TPYIIIBI CBUHEH, WX
(U3HOJIOrTYECKOE COCTOSTHHE U T. 1.

Jlist ydeHoro, NMpakTHKa B OOJIACTH 300TE€XHUH, TUTUCHBI U 3KOJIOTHH
KHMBOTHBIX BXHO TIOHUMaTh, Kak ()yHKIIMOHUPYIOT TPOIECCHI: OMOIOTHYe-
ckre (Ha ypoBHE XHMBOH 0coOM (’KHMBOTHOTO, PACTCHHS)), MPOU3BOJICTBCH-
HO-TEXHOJIOTHYECKHE (31aHne, (epMma, KOMIUIEKC), SKOHOMHIECKNE (Cemb-
X030praHu3anys, paidioH, 00JIacTh), SKOJIOTHYECKHE (3EMENbHbIC TUIOMIAMH,
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aJIMUHHCTpaTUBHbIC TeppuTopuu). IloHMMaHME OUHAMHYECKH H3MEHSIO-
IIUXCS TIPOIIECCOB 0a3MUpyeTcsl Ha BBIABICHUH 3aKOHOMEPHOCTEH, CKPBITHIX
B TaOMMYHOM Marepuale (B MEPBUYHBIX TAHHBIX), ¥ CO3JaHUU AIIPOKCH-
MAaIOHHBIX (DYHKIMHA, KOTOPbIE MOXKHO HCIOJB30BaTh B KOMITBIOTEPHBIX
OJOK-TIporpamMMax ISl IPOSKTUPOBAHUS MMHUTAIIMOHHBIX MOJEIeH KOInde-
CTBEHHBIX TPEHIOB OT XHBOTO OPTraHW3Ma JI0 3eMENIbHBIX TEPPUTOPHIA U OT
3eMEJBHBIX TePPUTOPHIA 0 )KUBOTO OPTaHU3MA.

[TosTOMY B NOHMMaHHH aBTOPOB OCOOUS IM(PPOBOE KUBOTHOBOICTBO —
3TO CcBOeOOpa3Hasi CIBOCHHO-CTPOEHHAsl LIETNOYKa, 3BEHBSIMHU B KOTOPOH
SABJIAKOTCSA )KUBbIC OPraHU3Mbl U HAYYHO-TIIPAKTHUYCCKUE HAITPABJICHUA:

- 3eMJISl — PaCTEHHUS — )KUBOTHBIE — 3EMJIS;

- 3eMJIeJieNIne — )KMBOTHOBOJICTBO — (PMHAHCHI — 3eMJIEJIEITHUE;

- arpOHOMHUS — 300TEXHHUS — 300TUTHEHA — YKOHOMHKA — MIPAaBO — SKOJIO-
TS — aTPOHOMUSL.

OTIMYIATEEHOW OCOOCHHOCTHIO HAYYHO-TIPAKTHYCCKHUX «IICTIOUEK» B
300TE€XHUU (300TUTHEHE, JKUBOTHOBOJACTBE) SBIICTCS BOJTHOBOE (KPHBOJIH-
HEHOE, HEeMMMHEWHOE) TeYCHNE COOBITUH ¢ MPUBSA3KON K IIKAJaM BPEMCHH.
JIJ11 KOHKPETHOTO JKHBOTHOTO JIJIsl HACTYIUICHHS TOTO WM WHOTO (hr3moIo-
THYECKOT'O COOBITHS HEOOXOIMM OIpeaeNICHHBII Mepro]i BpEMEHHU, H3Mepsi-
eMBIl CeKyHJaMM WJIH MUHyTaMH (pOoXIeHHe, cMepTh). I HacTymiaeHus
TEXHOJOTMYECKOTO COOBITHS nepuoa BpEMEHN U3BMEPACTCA 4acaMH, CyTKa-
MU WM HENENSIMH, a JUIS CEeJIEKIIMOHHO-TUNIEMEHHOTO MJIM DKOJOTHYECKOTO
HGO6XO}II/IMLI MECALbI, TOAbI U ACCATHIICTHS. Takum 06p330M, BpEMA ABJIA-
€TCA OCHOBHBIM HHAHWKATOPOM MNPABUJIBHOCTH TCUYCHUA OHMOJIOTUYECKUX H
3(h(HEeKTUBHOCTH TEXHOJIOTHYECKUX MPOIIECCOB B 300TEXHUU (300TUTHUCHE).

OT160p 1 npoBeaeHNe MOP(HOIOrNIECKUX, OMOXMMUYECKIX, UMMYHOJIO-
THYCCKUX M MHBIX aHAJM30B 00pa3llOB KPOBU U TKAHEH KUBOTHBIX SIBIISIFOT-
Csl OYCHb 3aTPAaTHBHIMM C (PMHAHCOBOW TOYKH 3peHUs. s cenbcKoXo3siid-
CTBEHHOI HayKH I'eMaTOJIOTHYECKHE ITOKa3aTeNy BaKHBI M HY)XHBI TOT/a,
KOIZla OHM HMEIOT MaTeMaTH4ecKyl0 B3aMMOCBS3b C HPOJYKTHBHOCTBIO
KOHKPETHOTO BH/a XUBOTHBIX U UX MOJIOBO3pAacTHON rpymiel. Hanbompmas
LIEHHOCTh MPOEKTUPOBAHUS KPUBOJIMHEWHBIX Y HETMHEHHBIM 3aBUCUMOCTEHN
3aKIIFOYAETCS B TOM, YTO HCCIIEOBATENb ONPEAEIIIeT MEXaHn3M (HOpMHUPO-
BaHUS ONPEACIICHHOTO YPOBHS NMPOAYKTUBHOCTH B TPE/eNax TaK Ha3bIBae-
MBIX (PU3HOJIOTHUECKUX HOPM (TPaHUIL).

Ecnu Obl B 0OcCHOBE OHOJIOTHH, arPOHOMHHU U 300TEXHUU JISXKAIN MPSMO-
JIMHEHHBIE 3aBUCUMOCTH, TO JUIS JOCTH)KEHHSI HEOOXOIMMOTO ypOBHS HPO-
W3BOJICTBEHHBIX MTapaMETPOB, IOKA3aTeNIei M pe3ysIbTaTOB HEe HYKHO OBbLIO
BBISIBJIATH HEU3BECTHBIE 3aKOHOMEPHOCTH U HOBBIE 3HAHHS P ITPOBEICHUN
Hay4YHBIX HcCiefioBanui. JlocTatouHo ObLIO OBl ONpenesuTh Ko PHUIIUCH-
Thbl IPSIMOJUHENHON KOPPEISLUU MEXIY IapaMeTpaMH U JOCTUTHYTb I10-
JIOKHUTENBHBIX PE3YyIbTATOB B POM3BOJCTBEHHBIX IPOIIECCaX U TEXHOJIOTH-
YECKHX PeIIeHUIX IPH MUHUMAIIBHBIX 3aTpaTax.
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Bormpochl rurveHs! sKUBOTHBIX M 9KOJIOTHH YKMBOTHOBOJICTBA PEIIAIOTCS
B OOJIBIIIMHCTBE CBOEM C TIOMOIIBI0 KPUBOJIMHEWHBIX U HETMHEHHBIX MOJE-
JIeH, Tak KaK M3MEHEHHUS IMPOUCXOAIT MO 3aKOHAM OMOXHMUH, TETUIO(PH3H-
KM, TepMOAMHAMUKH. B 10NTOCpOYHON MEepCreKTUBE MPSAMOJMHEWHbIE 3a-
BHCHUMOCTH OIIPEIEIIAIOTCS B 3arPSI3HEHNH MOYB TIPH ITOCTOSTHHOM 3KOJIOTH-
YeCKOM 3arps3HCHWHM WJIH TPH MOJCIUPOBAHUH IPOM3BOJICTBEHHO-
SKOHOMHYECKUX MMapaMeTpOB Ha YpOBHE aIMHHUCTPATHBHON TEPPUTOPHUU
win peruoHa. [IpsMonuHeiHble (QYHKIMHA 3a9aCTy0 HCIOJB3YIOTCA TPHU
PEIICHUH BOMPOCOB OIICHKH 3KOHOMHYECKOH 3(P(EeKTHBHOCTH MpHUMEHsC-
MBIX MEPOIPHUATHI B TUTHEHE YXUBOTHBIX U OKOJOTMH >KMBOTHOBOJCTBA
OMATH K€ NPU 3HAYUTEIHEHOM BPEMEHHOM (hakTope (HECKOJIBKO MECSICB
WK CE30HOB rojia). JTO MO3BOJSET HE MOJENHUPOBATh MPOU3BOJCTBEHHBIE
MpOoUECChl NPCATIPUATUA, a ONPCACTIATL NMEPCIICKTUBLI PAa3BUTHUA MTOA0TpPAC-
JIeH KUBOTHOBOJICTBA M PACTCHUEBOJICTBA.

ABTOpHI MPAaKTUKyMa IPEACTABISIOT WHPOPMAIIMOHHO-300TEXHUYECKYIO
BEIUMCIIUTENFHYI0 ~ CHCTEMY, BKJIIOYAIONIYI0  KOMITBIOTEPHBIE  OJIOK-
MIPOTPaMMEBI, HCIOJh30BaHHE KOTOPHIX B KOMIBIOTEPHO-MATEMaTHYECKUX
aNrOpUTMaX, OMMCHIBAIOIINX OCHOBHBIC TPEHIBI CBHHOBOTYECKHX MpEa-
MPUATHH, TO3BOJISIET OCYHICCTBIATE MPSMOE W OOpaTHOE WMHUTAIMOHHOE
MOJICIIUPOBAHHE OWOJIOTHYCCKUX, 300TCXHHUYCCKUX, TEXHOJOTHYCCKUX,
9KOJIOTUYECKUX M (PUHAHCOBO-DKOHOMHYECKUX HPOLECCOB UX (YHKIMOHH-
poBaHus.

HoBu3Ha ucroinL30BaHus Hallei MOJCJIHN 3aKJIFOHYACTCA B MaT€MaTH4YC-
CKOM OIIMCaHHuH 3aKOHOMepHOCTeI\/'I, BBISBJICHHBIX B MHBIX I'PAHULIAX JUara-
30Ha 3HAYEHUH TOrO WM WHOTO 300THTHEHUYECKOT0, OHOIOTHYECKOTO,
TEXHOJIOTHYECKOTO WM JPYroro IapaMeTpa, YBEIHYCHHH YHCia IOBTOPHO-
CTei, Yncita 00pasIoB u T. 1.

KomnprotepHbIe OJIOK-TIpOTpaMMBI MTPeTHA3HAYCHBI I NMHATAIIHOHHO-
T'0 MOJICITUPOBAHUS:

- TEXHOJIOTHYECKOTO 000pOTa CTa/ia M ABMKCHUS MOTOJIOBbS CBHHOBO/I-
YEeCKOTro KOMILIEKCa,

- IPOAYKTUBHOCTU CBHHOMATOK M MOPOCAT-COCYHOB B 3aBUCHMOCTHU OT
Mecs1a UX pOXKIACHUA,

- KOPMOBBIX PallMOHOB JIsI BCEX IMOJIOBO3PACTHBIX TI'PYINIT XKUBOTHBIX B
3aBUCHUMOCTH OT W3MEHEHHUS NUTATEIbHOU IECHHOCTU HWHIPCIANCHTOB (py-
PaXHOTO 3epHa; HOPM IHTAHH CBUHEH B 3aBUCHUMOCTH OT IPOJTYKTHBHOCTH
B ONpe/ICJICHHbIE TEXHOJIOTHYECKHE EPUOIBI;

- 300TUTUCHUYECKUX YCIOBUI COMEpKaHHS CBUHEH C YUIETOM Terwiopu-
3UYECKHUX XapaKTEePUCTUK OrPAKAAIOIINX KOHCTPYKUWH, AUHAMUKH H3Me-
HEHHS MapaMEeTPOB MUKPOKIMMATA B MOMEIICHHH U C YYETOM TpeOOBaHUMN
HOPM TEXHOJIOTMYECKOTO POEKTUPOBAHNUSA);

- YUCJICHHBIX 3HAYCHUH (HU3MOJIOTHUECKUX MOKa3aTelieii CBUHEH B 3aBU-
CHMOCTH OT AMHAMHUKH M3MEHEHHUS MOKa3aTeled MUKPOKINMAaTa B ITOMETIIe-
HUH;



- YUCJICHHBIX 3HAYCHUH MOP(OJOrHYECKUX, ONOXUMHUUECKUX, HIMMYHO-
JIOTHUECKHUX TOKa3aTesell KpOBU CBHHEN M IapamMeTpOB €CTECTBEHHOM pe-
3MCTEHTHOCTH B 3aBHCUMOCTH OT MOJOBO3PACTHOM TPYMIBI IIOTOJIOBbS,
YPOBHSI IPOAYKTUBHOCTH JKUBOTHBIX;

- Ka4YeCTBa CBUHHUHBI, [TOJy4a€MOH OT )KHBOTHBIX OT€YECTBEHHBIX U UM-
MOPTHBIX MOPOJ, a TAaKXKe MOKa3aTellell CPeJHECYTOYHOTO IMPUPOCTa B IIe-
pHOJ OTKOPMA;

- DKOJIOTUYECKUX TOCJIEJCTBUN HCIOIb30BAHUS HABO3HBIX CTOKOB CBU-
HOKOMILIEKCA JJIsl KOHKPETHOM aJMUHHUCTPAaTUBHO-XO3ICTBEHHON TEppu-
TOpUH.

OO01mast XxapakTeprcTHUKa KOMITBIOTEPHBIX MporpamMm: A — oOliee KoJu-
YEeCTBO CTPOK B KOMIIBIOTEPHOI mporpamme; B — KOIM4eCTBO HMCXOMHBIX
BeJIMYUH (BBOZSATCS B NPOTpaMMy BPYUHYIO Iojb3oBateneM); C — Kommude-
CTBO TOJIB30BATENBCKHUX (DYHKIHIT; D — KOMM4IeCcTBO BHIXOJHBIX ITAPAMETPOB
(OKOHYATETBHBIX PE3YJIBTATOB PACUETA).

Sueiikn myHKTa A, coiepKallyie HUCXOJHBIE BEIMYUHBI, MOTYT CTaTh
M3MEHSIOMMMH sTeiiKaMu, €cIi MporpamMmy wHcrmois3oBat B MS Excel
«[Touck pemreHuit». B aToM cnydae saeiiku myHkTa D OyayT sBAsATBCS 1Ie-
JIeBBIMH, a 10 MyHKTaM A...C MOXHO yKa3aTb HEOOXOAWMBIE OrpaHUYCHUS
10 BEJINYMHE 3HAYCHUI.

Brox-niporpamMmMsl pa3pa®oTaHsl i1 KOHKPETHBIX MPOLECCOB MIPU MPO-
M3BOJICTBE CBUHUHBI B TOBAPHOM CBHHOBOJCTBE. IlepeueHs 3TUX mporpamMm
MOJKHO CTPYKTYPHUPOBAaTh IO CIEAYIOIIUM HAayYHBIM HANpaBICHUSIM: 300-
TEXHHsI, 300TUTHEHa, 3003KO0JIOTHS, 300MH(pOpMaTHKa, YIKOHOMHKA, IPABO-
BEJIEHUE, a TAKOKE 10 MoApa3enaM B KaXI0M U3 HayYHbIX HallpaBICHUMH.

BrixoaHbIe TapaMeTpsl OIHUX OJIOK-TIPOrpaMM MOTYT CITY>KHTh HCXOJ-
HBIMH BEJIMUMHAMHU JUIS IPYTUX, 1 HA000POT.

B tex 3amauax, B KOTOPBIX OBUIO 3TO YMECTHO, pa3padaTbIBaJINCh MOJb-
30BaTeNIbCKUE (YHKIMH NPSIMOM M 0OpaTHOM B3aUMOCBSI3M IapaMeTpOB,
HamnpuMep, B3aUMOCBS3b NMPOAYKTUBHOCTU U TIOKa3aTesell reMaToJIoruye-
ckoro mpodwuis cBuHed. Hammane Takmx QyHKOMA JaeT BO3MOXKHOCTH H3-
0eXaTh OMTUOOK MPU MOJCIIUPOBAHUN TIPOIIECCOB B IIETIOM.

I'maBHO# 3a7adell aBTOPOB MPAKTHKyMa OBLIO MPOEKTUPOBAHUE OJIOK-
IIPOrpaMM, MO3BOJIIIONIMX IPOU3BECTH PACYETHI B M3BECTHBIX IPAHUYHBIX
YCIIOBUSIX NMEPBUYHBIX MPOM3BOACTBEHHBIX NaHHBIX. C yd4eToM TOro, 4rTo
OJIOK-TIpOrpaMMBbl PENIAlOT pa3HOHAIpPABJICHHBIE BOINPOCH], UX €Il Mpel-
CTOUT «0OKaTaTh» ISl MOJEIMPOBAHUS KOMIUIEKCHBIX PELICHUI MpU Hpo-
U3BOJICTBE CBUHMHBI B TOBAPHOM CBUHOBOJICTBE.

BriepBeie mpe/ioyxKeHbl KOHKPETHBIE HarpaBieHUst o0nacTel mccieno-
BaHUII 110 300TEXHUU U 300TUTHEHE, B KOTOPBIX 3aJa4H IieecooOpa3Ho pe-
LIaTh METOIaMH 300MH(OPMATHKH.



Tema 1. BBISIBJIEHUE CKPBIThIX 3AKOHOMEPHOCTEM
B IEPBUYHBIX JTAHHBIX ®YHKIIMOHUPOBAHUA
KNBOTHOBOJYECKHNX OB BEKTOB

Ieab 3aHATHSI: 000CHOBATH METOIOJIOTHIO BBISBICHHS CKPBITHIX 3aKO-
HOMEPHOCTEH B NEPBUYHBIX AAHHBIX (DYHKIMOHMPOBAHHS >KHBOTHOBOUC-
CKHX OOBEKTOB.

Marepuanbl 1 060py/10BaHHe: TIPAKTUKYM, KOMITBIOTEpHASI TEXHUKA.

3amanue 1. V3yunts yncieHHbIE METO/IBI Pa3pabOTKU MaTeMaTH4ECKUX
GbYHKIUHA OT OMHOM U (MITH) ABYX MEPEMEHHBIX; TOJIOKUTEIBHBIC U OTPHIIA-
TEJIbHBIE CTOPOHBI NPUMEHEHUsS] B 300T€XHHHM U 300TUTHEHE CTAaTHCTHYE-
CKHX METOJIOB JJIsl aHAJM3a TEXHOJIOTMYECKUX PEIICHUH; MpIMOJIMHEHHbIE
CTaTHCTUYECKHE 3aBUCUMOCTH.

3apanue 2. OCBOUTh KOMITBIOTEPHYIO METOIOJIOTHIO BOCCTaHOBIICHHS
YCIIOBHO IIEPBUYHBIX JaHHBIX M3 OMYOJIMKOBAHHBIX INU(POBBIX CTATHCTHYC-
CKH 00pa0OTaHHBIX MaTepHaliOB, TOJyYCHHBIX HE3aBHCUMBIMHU HCCIIEAOBaA-
TEJIIMH; HaYYHBIE OCHOBBI pa3paObO0TKH KOMIBIOTEPHBIX MPOTPaMM JUIsl CO-
3aHUS] TUQPOBBIX TBOWHHKOB )KHBOTHOBOJYECKHX OOBEKTOB, TEXHOJIOTHH
1 TEXHOJOTUYECKUX PELICHHU.

3ananue 3. Jlath XapakTepHCTHKY HHU(POBBIM MOAEIAM: OHOJOrHYe-
CKHM TIPOLIECCaM y KUBOTHBIX; 300TEXHUYECKHUM IPOIIECCaM B MOJOTPACIIAX
KHBOTHOBOJICTBA; 300TUTHMEHUYECKUM H IKOJIOTHYECKUM IIPOIeccaM B KH-
BOTHOBO/ICTBE; TEXHOJOTHYECKHM IIPOILIECCAaM B TOBAPHOM MU IIJIEMEHHOM
KHUBOTHOBOJICTBE.

3ananue 4. Haiitu B Oubnmorexe i B ceti MHTEpHET Hay4yHbIE My0-
JMKaUK (CTaThU B JKypHaIax M COOPHHMKAX TPYAOB, Pa3Zeibl U IJIaBBl MO-
Horpaduii M 1p.), B KOTOPBHIX W3JIOKEHBI BBILICIIEPEUNCICHHBIE BOMPOCHI;
3HaTb, KaK M JUIS 4ero MPUMEHSIOTCS KOMITBIOTEPHBIE OJIOK-TTPOTpaMMBl.

3ananme 5. O3HAKOMUTHCS C TIEPEUHEM ITYOJIMKAIWA, B KOTOPBIX TIPEIl-
CTaBJIEHBI MPAKTHYECKHUE PEIICHUS BOIPOCOB OOOCHOBAHHS METOMOJIOTHU
BBISIBJICHUSI CKPBITBIX 3aKOHOMEPHOCTEH B NMEPBUYHBIX JAaHHBIX (YHKIHO-
HUPOBAHMSI >KUBOTHOBOAYECKHX OOBEKTOB (TaONUIIBI, KOMIIBIOTEPHBIE
OJIOK-TIPOrPaMMBI).

IMopsinok W MeTOOMKA BBHINOJIHeHUs1 padoThl. Teoperuueckuii Mu-
HUMYM. 3aHsTHE MPOBOJUTCS B ayauTopuu. [1o1 pyKOBOACTBOM Ipenoja-
BaTeJsl WIM CAMOCTOSITEIbHO MArMCTPAHThl M3Yy4YarOT YHMCIICHHBIE METOJIbI
pa3paboTKH MaTeMaTHIECKHX (YHKIHHA OT OJHON W (Win) OBYX TEpeMeH-
HBIX; MOJIOXKUTEIbHbIC U OTPULIATEIbHBIC CTOPOHBI MPUMEHEHHUSI B 300TEX-
HUU ¥ 300TUTHCHE CTATUCTUYCCKHX METOJOB JJIs aHaIU3a TEXHOJIOTHYC-
CKUX pEIICHUIl;, MPAMOIMHEHHBIC CTATUCTHYCCKIE 3aBHCUMOCTH; KOMITBIO-
TEPHYIO METOJIOJIOTHIO BOCCTAHOBJICHHUS YCJIOBHO MEPBUYHBIX JAHHBIX U3
OIyOJINKOBaHHBIX HU(POBBIX CTATUCTUUECKH 0OpabOTaHHBIX MaTepHajoB,
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[IOJIYYEHHBIX HE3aBHCHUMBIMHU HCCIEOBATEISIMU; HaydHbIE OCHOBBHI paspa-
OOTKM KOMIIBIOTEPHBIX MPOTPaMM U CO3HAaHUS IM(PPOBBIX TBOMHUKOB
KHBOTHOBOIYECKUX OOBEKTOB, TEXHOJOTHH M TEXHOJIOTHUECKUX PEIICHHI;
XapaKTepUCTHKY HUPPOBBIX MoJeneil: OMOIOTHIECKUX TPOIECCOB Y KH-
BOTHBIX, 300TEXHHYECKHX IIPOIECCOB B MOJOTPACISIX >KHBOTHOBOJCTBA,
300TUTHCHHYECKIX W JKOJOTHYECKHX IPOIECCOB B YKMBOTHOBOJICTBE, TEX-
HOJIOTHYECKUX IPOIIECCOB B TOBAPHOM H TUIEMEHHOM JKHBOTHOBOJICTBE.

Jlaee yka3aHbl KOHKPETHBIC MCTOYHUKU HAYYHOW HMH(OPMAIMH, B KO-
TOPBIX TPEACTABICHBI MPAKTHYCCKUE PEIICHHS BOMPOCOB OOOCHOBAHHS
METOJIOJIOTMH BBISIBJICHUSI CKPBITHIX 3aKOHOMEPHOCTEH B MEPBUUYHBIX JaH-
HBIX (DYHKIIMOHHPOBAHUS >KUBOTHOBOMAYCCKUX OOBEKTOB. YKa3bIBAIOTCS
HanOOJiee MHTEPECHBIC, C TOYKH 3PCHUS aBTOPOB IMOCOOHS, TaOIHIbI, KOM-
MBIOTEPHBIE OIOK-TIPOTPaMMBI HJIH OTACIHHBIC TE3UCHI, a TAKXKE CTPAHMIIBL,
Ha KOTOPBIX pa3MelleHa JaHHas HH)OPMAITHsL.

Ily6aukanuu, B KOTOPLIX NMpeacTaB/IeHbl MPAKTHYeCKHE pelleHus
BOINIPOCOB 000CHOBAHHMS METOJ0JOTHH BBISIBJICHUSI CKPBITBIX 3aKOHO-
MEpPHOCTell B NMEepPBHYHBIX NAHHBIX (YHKIUOHUPOBAHMS KHBOTHOBOJ-
4ecKHX 00beKTOB. IIpakTHYecKnii MUHUMYM.

Consinux, A. B. 300cucuenuueckue u mexmonocuyeckue 0coOeHHOCMU
@yHkyuonuposanus ceunogoocmea @ Mmouoepagus / A. B. Conauux,
B. B. Conanux ; Benopyc. zoc. c.-x. akao. — I'opxu : BI'CX4, 2010. — 220 c.

C. 117-120.
3.3. I[IporpaMMHO-MaTEMaTHIECKOE OTMCAHUE IMITUPHUECKIX JTaHHBIX.

Tao6nuia3.l. BolgesieHue o01ieii TENJIOTH XPAKAMH-NIPOU3BOIUTEIAMH
B 3aBHCHMOCTH OT JKHBOii Macchl IPH TeMIiepaType okpy:karouieii cpeast 15 °C, Bt

JKuBast macca, KT O6mas temiora, Bt
100 322
200 443
300 565
C. 118.
Brok-tiporpamma 3.1. Pacder QpyHKIIM OT OTHOH EpeMEHHOM.
HaumeHnoBaHue napamerpa Sueiika 3HayeHue
1 2 3
JKuBast macca 3aJaHHOTO )KHBOTHOTO, Y KOTOPOTO OIpe- Bl 164
JICTISFOT KOJIMYECTBO BBIIEISIEMOr0 TeIuia, K&
K it it N
HBAs MACCA JKUBOTHOTO € 6oJtee HI3KOI XKUBOI Mac B2 100
COif, KT
KonndecTBo 00111ero Tera, BbIACIAEMOro )KHUBOTHBIM
Oornee HU3KOM JKHBOU MacChI II0 CPABHEHHIO C KHBOT- B3 322

HBIM 3aJJaHHOM KMBOW Macchl, BT




OkoHYaHUE

1 2 3
JKuBas Macca )UBOTHOTO ¢ O0Jiee BHICOKOU JKHBOIT B4 200
Maccoi, KT
KomnuecTBo Teria, BEIEIIEMOro )KHUBOTHBIM Oortee
BBICOKOH MBOW Macchl 110 CPABHEHUIO € JKUBOTHBIM BS 443
3aJJaHHOM »KUBOW Macchel, BT
=B3+((B5-B3)*(B1-

KonmngectBo 00111ero Tera BbIAEIsIEMOT0 JKHBOTHBIM B6 B2))/
3aJJaHHOH *KMBOM Macchl, BT (B4-B2)

B6 399

Ta6numa3.2. Boinenenue o0uieii TeMI0ThI XPAKAMH-TIPOH3BOAUTEISIMU
B 3aBHCHMOCTH OT ’KMBOii Macchl H TeMIIePATyPhl OKpY:Kalowleii cpeabl, BT

Yusas macca, K Temmnepatypa oxpyskaromeii cpenst, °C
5 15 25
100 360 322 295
200 495 443 405
300 631 565 517
C. 119.
Brox-tiporpamma 3.2. Pacuer QyHKIINH OT ABYX ITEpPEMEHHBIX.
HaumMeHnoBanue napamerpa Sueiika 3HayeHue
1 2 3
JKuBas Macca 3aJaHHOTO KMBOTHOT'0, y KOTOPOI'O OIpe- Bl 147
JICTSIOT KONUYECTBO BBLISISIEMOrO TeIlIa, KT
TeMneparypa oKpyskarouen cpepl, A1 KOTOpoi HeoO- B2 13
XOJMMO OIPEJIENUTh BhlIeNeHHe obmiero Teria, °C
Temmeparypa okpyKalomei cpenst onee HU3Kas, 4eM B3 5
HEO0OXOIMMO ONpPEACNHTH, °C
Temmeparypa okpyKaromei cpens! Ooaee BEICOKast, IeM B4 15
HEO0OXOIMMO ONpPEACNHUTh, °C
JKuBas Macca )KUBOTHOTO ¢ Ooyiee HU3KO# )KUBOW Mac- BS 100
COii, KT
KonndecTBo 00111ero Tera, BbIACIAEMOro )HUBOTHBIM
Oornee HU3KOH JKHBOM Macchbl 1 pA Oornee HU3KOH TeM- B6 360
nepaType OKpyXKaromieii cpebl 0 CPaBHEHHUIO C )KHBOT-
HBIM 3aJJaHHOM KMBOW Macchl, BT
KomnuecTBo 001Iero Tema, BEIEIIEMOr0 JKABOTHEIM
0osee HU3KOM JKHBOM Macchl 1 1pu Goee BBEICOKOM B7 322
TeMIlepaType OKpy»Karomleil cpesibl 0 CPaBHEHHIO €
>KUBOTHBIM 3a/IaHHO} JKUBON Macchl, BT
)KI:IBa;{ Macca JXHBOTHOTO ¢ 6oJiee BBICOKO# )KHUBOW Mac- BS 200
CoM, KT
KomnuecTBo 00IIero Tema, BEAEIIEMOr0 JKABOTHEIM
Gosiee BEICOKOM KUBOM Macchl M pH GoJiee HU3KOH B9 495
TeMIepaType OKpy Karomieil Cpebl 0 CPaBHEHHIO ¢
JKUBOTHBIM 3a/IaHHO} JKUBOI Macchl, BT
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OkoHYaHUE

1 2 3
KonndecTBo 00111ero Tera, BbIACIAEMOr0 )HUBOTHBIM
Ooree BEICOKOI KUBOH MAcCHI U IPHU 00JIee BBICOKOH B10 443
TeMIepaType OKpy»Karomieil cpebl 0 CPaBHEHHIO ¢
JKUBOTHBIM 3aJIJaHHOM JKMBOH Maccel, BT
=B6+((B9-
B6)*(B1-B5))/
KonndecTBo 00111ero Tera, BbIACIAEMOro )KHUBOTHBIM (B8-5)+((B7-
3aJJaHHOI KUBON MacChl ¥ IIPU 3aJaHHON TeMIepaType Bl11 B6)+(B10-9))/
oKpyxatoreit cpenst (Brt) (B4-B3)*2)*
(B2-B3)
B11 387

Conanux, A. B. 3oomexnuuecxas cmamucmuxa @ 31eKmpOHHbIX MAaOaU-
yax : monoepagus / A. B. Conanux, B. B. Coasnux, B. A. Consanuk ; beno-
pyc. eoc. ¢.-x. akad. — I'oprxu : BI'CXA, 2012. — 433 c.

C. 96.

Tab6nuna 3.1. Biaok-nporpaMma pacyera TOJLUHBI LINHKA Y TPYHIbI
OTKOPMO4YHBIX CBUHEIi 0€JIOPYCCKOIi YepPHO-TIeCTPOii MOPOABI

Anpec .
ITapamerpsl SciKn Counepxumoe ek IIpumep
TonmuuHa mmmuKa, cM Bl 3,75 3,75
B2 3,55 3,55
B3 3,95 3,95
B4 4,05 4,05
B5 41 41
B6 3,65 3,65
B7 3.8 3,8
B8 41 41
B9 41 41
B10 4,05 4,05
Cpennsis apupmMeTHyecKas B11 _85%1\3/[((]?11:.113311(?))/ 391
=CYMMKB(B1:B10)-
Jucnepcust B12 CYMM(BI1:B10)"2/ 0,384
CYET3(B1:B10)
=((CYMMKB(B1:B10)-
. A\
CraHapTHOE OTKJIOHCHHUE B13 Cg%h{[é?é lB]; ? ())))2 / 0,2065
/(CHET3(B1:B10)-1))"0,5
CraHzapTHOE OTKIOHEHHE B14 =(B12/(CYET3(B1:B10)-1))*0,5 0,2065
CranzapTHOE OTKJIOHCHHUE B15 =CTAHJOTKJIOH(B1:B10) 0,2065
Ourtbia cpeieit B16 =B14/CUET3(B1:B10)"0,5 0,0653
apu(pMeTHIECKOI
Koadduuuent Bapuarmu, % B17 =B14/B11*100 5,2828
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C. 108.

Ta6nuna 3.2. Brok-nporpaMma pacyeTa MUHHMAJIbHBIX BeJTHYHH

K03 PULHEHTOB KOPPeJsiIuu

Anpec .
ITapamerpst saciin ConepKumoe staeiKn Tpumep
N BI 2 2
VPOBEHb I0CTOBEPHO-
i (95 %, 99 % ) B2 99 99
—ECITI(B2=95,EXP(0,67203149-
0,75436342/B1-
P B3 0.49941405*LN(B1)):ECJIN(B2=99; | 0,987
EXP(0,87515529-1,1271694/B1-
0,48240394*LN(B1))))

C. 122.

Tab6nuna 3.4. Biaok-mporpaMmMa GHOMETPHYECKOT0 pacuyera A

A

B

C

Yucio creneHeii CBOOOIbI
VISl OZIHOM IPYIIIbL

=CYET3(B11:B109)-1

=CYET3(C11:C109)-1

Cpenusist apudmerndeckas (M)

=CP3HAUY(B11:B109)

=CP3HAU(C11:C109)

Ok cpeei (M) =(B4/KOPEHbB(CYET3 =(C4/KOPEHb
(B11:B109))) (CYHET3(C11:C109)))
CpenHee KBafpaTHIHOE =CTAHJOTKIJIOH =CTAH/]
OTKJIOHEHHE (B11:B109) OTKJIOH(C11:C109)
Kosddunuent mmenansoctu =(100*B4/B2) =(100*C4/C2)
Jnenepeus =(B4*B4)*CYET3 =(C4*C4)*
(B11:B109) CYET3(C11:C109)
Kpurepwnii nocroseprocts (td) =(C2-B2)/KOPEHb
PHTCPHH I P (C3*C3+B3*B3)
Yucno creneneil cBo0ObI =(B1+C1)

JUISL IBYX TPYIIT

IIpumeuanue. BI1:B109 — nuana3on siueek aHaIU3UPYEMBbIX JaHHBIX.

C. 123.
Tab6nuua 3.5. Brok-nporpamma GuomMeTpuyeckoro pacuera B
A B C D E F G
1 2 3 4 5 6 7 8
Brruncnenue
1 koo durmenta
JIOCTOBEPHOCTH
2 1*2 1*3 1*4 1*5 1*6
=(C14- =(D14- | =(E14- | =(F14- | =(G14-
$B14)/ $B14)/ $B14)/ | $B14)/ | $B14)/

3 Td KOPEHb | KOPEHb |KOPEHb | KOPEHbL [ KOPEHb
(C1572+ | (D1572+ | (E1572+ | (F1572+ | (G1572+
$B15"2) | $B1572) | $B15"2) | $B15"2) | $B15"2)

4 2*3 2*4 2*5 2*6
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OxoHuaHue tabiu. 3.5
1 2 3 4 5 6 7 8
=(D14- | =(E14- | =(F14- | =(G14-
$C14) | $C14)/ | $C14)/ | $C14)/
5 /KOPEHbB| KOPEHbB | KOPEHb | KOPEHb
(D1572+ | (E15"2+ | (F1572+ | (G1572
$C1572) | $C1572) | $C1572) [+$C15"2)
6 3*4 3*5 3*6
=(E14- | =(F14- | =(G14-
$D14)/ | $D14)/ | $D14)/
7 KOPEHbB |[KOPEHbL | KOPEHb
(E1572+ | (F1572+ | (G15"2+
$D15"2) | $D1572) | $D15°2)
8 4*5 4*6
=(F14- | =(G14-
$E14)/ | $E14)/
9 KOPEHbL | KOPEHb
(F1572+ | (G15"2+
$E1572) | $E1572)
10 5*6
=(G14-
$F14)/
11 KOPEHb
(G1572+
$F1512)
1o |BBenenue cpemmnx
C omMOKaM1
13 1 2 3 4 5 6
14 M 213,38 198,64 188,41
15 Me 3,94 3,85 4,08
Tab6nuua 3.6. Brok-nporpamma GuomeTpuyeckoro pacuera C
A B C D
1 N =CYMM(B10:B799)
2 M =(CYMMIIPOU3B(B10:B799;
C10:C799))/B1
3 Me =KOPEHb(B4/B1)
=(CYMMIIPOM3B(B10:B799;
4 (C10:C799-B2)"2)+
CYMMIIPOU3B(B10:B799-1;(D10:D799*
KOPEHb(B10:B799))"2))/(B1-1)
5 G =KOPEHb(B4)
6 Ge =B5/KOPEHb(2*B1)
7 \ =B5*100/B2
8 Ve =B7/KOPEHb(2*B1)
9 N M Me
10 25 12,3 0,4
11 25 13,3 0,26
12 25 12,7 0,28
13 25 12,7 0,24
14 25 13,2 0,21
15 25 13,6 0,24

IIpumeuanue BI0:B799; C10:C799 — nnana3oHsl sueeK aHAU3UPYEMBIX JaHHbIX.
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C. 124.

Ta6nuua 3.7. Baok-nporpamma Guomerpuyeckoro paciera D

A B C
1 N =B2+1 =C2+1
2 —CUET3(B21:B1996)-1 —CUET3(C21:C1996)-1
3 M —CP3HAUA(B21:B1996) —CP3HAUA(C21:C1996)
4 | Me =B5/KOPEHB(B1) =C5/KOPEHB(CI)
5 G | —CTAHAOTKJIOHA(B21:B1996) | ~CTAHJIOTKJIOHA(C21:C1996)
6 | Ge —B5/KOPEHB((B2+1)*2) —C5/KOPEHB((C2+1)*2)
7 v =(100*B5/B3) =(100*C5/C3)
8 | Ve —B7/KOPEHbB((B2+1)*2) =C7/KOPEHB((C2+1)*2)
9 | Td —ECTIA(C11>0,C10;-C10)
0 =(C3-$B3)/KOPEHD
(C4*C4+$B4*$B4)
11 —3HAK(C10)
o | R —KOPPEJI(B21:
B1996,C21:C1996)
=(1-C12*C12)/
13 | Re KOPEHB(C2+1)
—KOPEHL((CYMMKB —KOPEHD
14 (B21:B1996)- ((CYMMKB(C21:C1996)-
CYMM(B21:B1996)"2/B1)/B2) CYMM(C21:C1996)"2/C1)/C2)
—KOPEHb —KOPEHb
15 ((CYMMKB(B21:B1996)- ((CYMMKB(C21:C1996)-
CYMM(B21:B1996)"2/B1)/B2) CYMM(C21:C1996)"2/C1)/C2)
6 | Rupe
17 | Rxy =C12*B14IC15
18 | Ryx =C12*C15/B14
—C12*KOPEHb(C1)/
v (1-C1272)
20 3400 3

IIpumeuanue B21:B1996; C21:C1996 — nuana3oHsl s;ueek aHATM3UPYEMBIX JaHHbIX.

C. 125.

Tab6nuna 3.8. Biaok-nporpaMmmMa GHOMETPUYECKOr0 IKCIPEcC-pacueTa

A B

1 2 3
7 MAX =MAKC(B2:B5)
8 MIN =MUWH(B2:B5)
9 Konnuecto n =CYET(B2:B5)
10 Cpennee M =CP3HAY(B2:B5)
11 OmunbkaCpenHeld m =B12/B9"0,5
12 CpenneKBagpOTka_curma =CTAHJIOTKJIOH(B2:B5)
13 Koa¢dpBapuaunu Cv =(B12/B10)*100

PACYET JOCTOBEPHOCTU
16 Cpennee M; 6725.8
17 Cpennee M, 6835.7
18 OmnbkaCpenHedr m; 405.5
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OkoHyaHue Tabma. 3.8
1 2 3
19 OumbkaCpenneil_m, 782.2
=OKPVYTJI(BI6-

JlocToBepHOCTD
Yucro cTerneHeii cBoOOIbI V

B17)/(B18"2+B192)"0,5;4)

20 .
Topsinok p KPUTHYECKUX 3HAYCHHUIT

0,05

IIpumeuanue. B2:BS5 — quanason siueek aHaIM3UpyeMbIX JaHHbIX.

C. 152

Tab6nuna 4.1. Brok-nporpaMma pacyera cpeiHeKBaAPATHIECKOT0 OTKIOHEHHS
acMMMeTPHH U Kclecca

ITapameTpsl Anpec sueiiku Coznepxxumoe sTueku ITpumep
O06BbeM BHIOOPKH N Bl 4 4
CpenHee KBapaTUUECKOE (AR .
OTKJIOHEHHE TTOKa3aTeIIst B2 =(6(B1 ;‘;;g,(\%];l) (B1+ 0,717137
ACHMMETPUH Ga !
CpemHee KBapaTHYECKOE =(24*B1*(B1-2)*(B1-
OTKJIOHEHHE TOKa3aTelsl IKC- B3 3)/((B1- 0,581914
ecca og 1)"2*(B1+3)*(B1+5)))"0,5
C. 153.

Ta6nuua 4.2. Brok-nporpamma onpeneenusi kpurepusi CTeioneHTa

Tapamerpsl | Azmpec siueiiku Cozxepxumoe sT9eku ITpumep
p(0,05...0,001) Bl 0,01 0,01
N (4<=) B2 8 8
=0KPVYTJI(B2/(B2+1/(-0,29216535—
td B3 2,2308985*B1"0,47001361))/ 3,3554
(0,23733789+0,82864325*B1"0,37103712);3)
C. 154.

Ta6nuua 4.3. Brok-nporpaMMa 3KcIpecc-IPOBEPKHU JOCTOBEPHOCTH Pa3nuIHil
IByX HaOIIofenwuii (To cpepHeii U ee omuoke)

ITapameTpsl Anpec syelku Conepxumoe siUeiKu IIpumep
1 2 3 4
Konunuectso creneneit Bl 27 27
cBOOOJIBI_ Ny
KonuuectBo creneneit B2 15 15
cB0OOOIBI_N;
Cpennee M; B3 39 39
Cpennee M, B4 61 61,00
OmmbkaCpenneii My B5 2,5 2,50
OmnbkaCpenneir M, B6 8,1 8,1
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OkoHvyanue 1abma. 4.3

1 2 3 4
JloBepuTenbHbIi ypoBEeHb
(P) 0,05: 0,01 B7 0,05 0,05
=OKPYTJI(CTBIOJPACIIO
td; B8 BP(B7:B1-1):3) 2,056
=OKPVYTJI(CTbIOAPACIIO
td, B9 BP(B7:B2-1):3) 2,145
M;—-M; B10 =B4-B3 22,00
JloBepuTtenbHbIEe HHTEPBa- BI1 =OKPVYTJI(((B5*B8)"2+(B6 18.12
a6l (my*td;, my*tdy) *B9)"2)"0,5;2) '
(M1~M2)> noseputestbHbix BI2 =ABS(B10)-ABS(B11) 3,88
HWHTEPBAIOB
=ECJIN(B12>=0;»m0cTOBE-
PesynbraT B13 paO»ECJIM(B12<0;»Heno- | JlocToBepHO
CTOBEPHOY))
C. 156.
Tab6nuua 4.4. Brok-nporpamma pacuera Kputepusi YecHokoBa
Anpec .
Tlapamerpsr ek Cozepxumoe TIeHKn TIpumep
Ywucno 351eMeHTOB (Xa-
PaKTEpPHUCTHK ), BOIIE/-
KX B 00a psiaa CBOICTB Bl 600 600
CpaBHHBAEMBbIX 00BEK-
TOB, Ko
Yucio »JIeMeHTOB,
BKJIFOYEHHBIX TOJIHKO B B2 150 150
PSLI OTIFICAHUS TIEPBOTO
obbekTa, Ky
YHUCII0 DIEMEHTOB,
BKJTFOYEHHBIX TOIHKO B B3 50 50
PsLI OMUCaHUsI BTOPOTO
oobekTa, K
O6beM cBsizu C B4 =OKPVTJI(B1/(B1+B3);2) 0,92
Jedexrt csi3u De BS5 =1-(B1/(B1+B2)) 0,2
=ECJIM(B4>=0,5;»10cTOBEPHON;
ECJIN(B5<=0,05;»10CcTOBEpHOY;
CTaTuCTUYECKH B6 ECJTH(BA4<0,5:»HelI0CTOBEPHOY: JlocToBepHo
ECJIM(B5>0,05;»HenocToBEepHO»))))
C. 158.
Tabonuma 4.5. 3nauenune xz—pacnpeneneﬂuﬂ
C 0,05 C 0,01
1 3,84 1 6,63
2 5,99 2 9,21
3 7,81 3 11,34
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4 9,49 4 13,28
5 11,07 5 15,09
6 12,59 6 16,81
7 14,07 7 18,48
8 15,51 8 20,09
9 16,92 9 21,67
10 18,31 10 23,21
11 19,68 11 24,72
12 21,03 12 26,22
13 22,36 13 27,69
14 23,68 14 29,14
15 25,00 15 30,58
16 26,30 16 32,00
17 27,59 17 33,41
18 28,87 18 34,81
19 30,14 19 36,19
20 31,41 20 37,57
21 32,67 21 38,93
22 33,92 22 40,29
23 35,17 23 41,64
24 36,42 24 42,98
25 37,65 25 44,31
26 38,89 26 45,64
27 40,11 27 46,96
28 41,34 28 48,28
29 42,56 29 49,59
30 43,77 30 50,89

C. 159.

Ta6nuna 4.8. Baok-nporpaMma pacueTa ypoBHs 3HaunMocTH P
110 CTAHAPTHOMY 3HAYEHHIO *-PAcTpee/IeH st

Anpec

ITapameTpst SeHKH Conepxumoe s4eiKu IIpumep
Yucno creneHei
cBobogsl (1...4) Bl 4 4
Crannaprioe B2 9,49 9,49
3HAYCHHE
=ECJIN(B1=1;0,56825515*
(0,60299212"B2)*(B2"-0,36275667);
o ECJIN(B1=2;1,0058256*
3Ha2 MMOCTH B3 (0,607258077B2)*(B2"0,0076646638); 005
®=..) ECJIN(B1=3;0,0084221254* !

(0,40065818"B2)*(B2"4,3419916);
ECJIV(B1=4;0,96794513*
(0,61153164"B2)*(B2"0,75721801)))))
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C. 161.

Ta6nuna 4.10. Blok-nporpaMma pac4era KpuTepus 110 4eThIPeXNOILHO Tabmme

A B C D
1] a 30 78 b
2 | ¢ 15 120 d
2 =((B1*C2—C1*B2)"2)*CYMM(B1:C2)/
3 X ((B1+C1)*(B2+C2)*(B1+B2)*(C1+C2)) 11,0454

Ta6nuna 4.11. Biok-nMporpaMmMa pacueTa KpHTepHs % 110 YeTHIPEXNOILHOI TabimIe

A B C D
1 a 5 25 b
2 c 15 120 d
=(B1*C2-C1*B2-CYMM(BI1:C2)/2)"2*
3 $ (CYMM(BI:C2))/((B1+C1)* 21,098
(B2+C2)*(B1+B2)*(C1+C2))
C. 167.
Ta6nuna 4.17. Blok-nporpaMma pacdera y,>
A B C
1 Jlanusie fl 2
2 1 1
3 23 27
4 50 57
5 82 80
6 58 57
7 28 27
8 2 1
9 2 256 =(B2-C2)"2/C2+(B3-C3)"2/C3+(B4—C4)"2/C4+(B5-C5)
s ' "2/C5+(B6-C6)"2/C6+(B7—C7)"2/C7+(B8—C8)"2/C8
C. 169.
Tab6nuna 4.19. Biaok-nporpaMMa pacueTa HOPMAJIbHOI0 pacnpeneaeHns: ®
Anpec .
ITapamerpst SacHKn Conepxumoe ssueiKu IIpumep
x (0...3,8) Bl 0,33 0,33
=ECJIN(B1<1(0,50007027+0,32685503*B1)/
(1-0,14391271*B1+0,127113365*B1"2);
ECJIN(B1<2;0,51599767+0,42185315*B1—
—0,095920746*B1"2;
@ B2 ECJIN(B1<3;0,53969091+0,45038112*B1— 0,6291008
—0,14930653*B1"2+0,016724942*B1"3;
ECJIN(B1<=3,8;0,87471974+0,098955924*B1—
—0,026165222*B1"2+0,0023148147*B1"3))))
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C. 170.

Tab6nuua 4.21. Birok-nporpaMMa pacueTa 3Ha4eHUil BepPOSITHOCTH
P(L) st olleHKH MepblI pacxozkienust no kpurepuio Koimoroposa

[TapameTpsl Anpec syeiku Conepxumoe siueiKu [Ipumep
21(0...2) Bl 2 2
=ECJIN(B1<1;1/(0,99506876+
+2,81121*B115,5227127);
B2 ECIIN(B1<=2: 0,000981128

0,27071559*B1(—4,0540606*B1);))

C. 177.

Ta6nuua 4.22. Birok-nporpaMMa BbIYHC/IEHHs TADHOTO KpUTepHsi YHIKOKCOHA

A B C
1 JlaHHble X y
2 2 5
3 7 2
4 9 5
5 1 4
6 4 4
7 ABS(x—y) =ABS(B2-C2) 3
8 =ABS(B3-C3) 5
9 =ABS(B4-C4) 4
10 =ABS(B5-C5) 3
11 =ABS(B6—C6) 0
12 PAHI' =PAHI'(B7;B7:B11;1) 2
13 =PAHI'(B8;B7:B11;1) 5
14 =PAHI'(B9;B7:B11;1) 4
15 =PAHI'(B10;B7:B11;1) 2
16 =PAHI'(B11;B7:B11;1) 1
17 T =B12+B15 4
18 Hucao nap ~CUET(B2:B6) 5
HaOIIOACHMIT N
19 Kpurepunii =(B17-B18*(B18+1))/((2*B18* 175292
Yunkoxcona (B18+1)*(2*B18+1))/3)*0,5 '
C. 180.
Tab6nuna 4.23. Biaok-nporpaMMa BeIvHc/IeHHs KOI(PPHIHEHTOB
Kkoppessinuu panros Cnimpmena n Kenganna
A B C
1 2 3 4
1 JlanHble X y
2 3 2,2
3 4.2 15
4 4,6 4
5 7 3,7
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OkoHuanue Ta61.4.23

1 2 3 4
6 Rx Ry
7 =PAHI'(B2;B2:B5;1) =PAHI'(C2;C2:C5;1)
8 =PAHI'(B3;B2:B5;1) =PAHI'(C3;C2:C5;1)
9 =PAHI'(B4;B2:B5;1) =PAHI'(C4;C2:C5;1)
10 =PAHI'(B5;B2:B5;1) =PAHI'(C5;C2:C5;1)
11 (Rx—Ry)"2
12 =(B7-C7)"2
13 =(B8-C8)"2
14 =(B9-C9)"2
15 =(B10-C10)"2
16 P (0,05; 0,01) 0,05 0,05
17| KonuyecTBo mokasaresuei N =CYET(B2:B5) 4
18 Koo duument xoppensimu =1-(6*CYMM(B12:B15)"2)/ 06

panroB CrimpMena p (B17*(B1772-1)) '

— % .
19| t-xputepmii CThrogeHTa =BI8 ( j{gcétilézz(gfz\ol?; -2 -1,06066
Kputnuccknue snauciis =ECJIN(B16=0,05;0,17586432*
O —. B177(5,0598871/B17);
20 KoppesIH ECJIN(B16=0,01;3,3437828* 1,015703
0,2799765"(1/B17)*B17"—
panros CrimpMeHa p —0,59009856))
o =ECJI1(B18<B20;«memocToBep-
21 FLOCTOBCPHOCTH Ho»;, ECJIN(B18>=B20; HenocroBepHo
KOPPEIALMOHHON CBA3H
«IOCTOBEPHOY))
Koadpduuument

22 KOppeISsILT =2*B18/3 0,4

paunroB Kenpgamna K

C. 181.

Ta6numa 4.25. Baok-nporpaMMa pacueTa KpUTHIESCKOTO 3HAYCHHS
k03¢ dunueHToB Koppeninuu panros CinpMeHa

ITapameTpsl Agnpec stueiiku Conepxumoe siueiKu IIpumep
P (0,05; 0,01) Bl 0,01 0,01
n (4...30) B2 13 13
Kputnueckue 3naue- =ECJIN(B1=0,05;0,17586432*B2"
HUS KO3 PULHEHTOB B3 (5,0598871/B2); 0.667
KOpPEJISALMU PAHTOB ECJIM(B1=0,01;3,3437828*0,2799765" '
CrmpmeHa (1/B2)*B27-0,59009856))
C. 182.

Ta6nuua 4.26. Bnok-nporpamma pacuera xoadpdunnenra Kenpamna K

A B C
1 2 3 4
1 Jlannble X y
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Oxkonuanue tabma. 4.26

1 2 3 4
2 3 2,2
3 4.2 15
4 4,6 4
5 7 3,7
6 Rx Ry
7 =PAHI'(B2;B2:B5;1) =PAHI'(C2;C2:C5;1)
8 =PAHI'(B3;B2:B5;1) =PAHI'(C3;C2:C5;1)
9 =PAHI'(B4;B2:B5;1) =PAHI'(C4;C2:C5;1)
10 =PAHI'(B5;B2:B5;1) =PAHI'(C5;C2:C5;1)
11 P Q
12 2 1
13 2 0
14 0 1
15 0 0
16 | KommgecTBo mokaszarenei n =CUET(B2:BYS) 4
17 2 Pi =CYMM(B12:B15) 4
18 2Qi =CYMM(C12:C15) 2

Koaddunuent xoppemsiuun =(2*(B17-B18))/
19 panros Kennauia K (B16"2*(B16-1)) 0,083333

— *
20| t-xputepuii CThiozIEHTA ® 16—(1?1(72*8811521(353?8) 05 1,095445
S=2Pi-2.Qi =B17-B18 2
3HaueHHe BeposTHOCTeH P

JUISL OLIEHKH K03 dHImeHTa
21 KOppEeIsIin paq})I(ll")OB Ken- 0.375 0.375

namia (u3 tabmumnst P = 0,05)

o =ECJIN(B19<B22;
22 HOCTOBepHQCTK «HEJOCTOBEPHOY; HenoctoBepuo
KOPPEIALMOHHON CBA3H en.
ECJIN(B19>=B22;«10cTOBEPHO»))

C. 185.

Tab6nuna 4.28. Biok-nporpaMmMa pacueTa OLEHKH KOPPENI MHOHHBIX

XapaKTEPHCTHK I'EHEPANbHON COBOKYITHOCTH

ITapamerpsl Anpec syelku Conepxumoe siueiKu IIpumep
R Bl 0,82 0,82
N B2 82 82
YpoBeHb 10CTO-
BepHoctH (95 %, B3 99,9 99,9
99 %, 99,9 %)
Thaon B4 =B1*((B2-2)/(1-B1"2))"0,5 12,81
=ECJIN(B3=95;6,1825801-4,1979473*
EXP(-2,4013822*B2"-1,5355245);
tp BS ECJIN(B3=99;2,5457174*B2/ 3,42
(—2,2114319+B2);ECJIM(B3=99,9;
3,291119*B2/(—3,1002997+B2))))
=ECJI1(B4>B5;«n0cToBepHOY;
Bomon B6 (ECHI/I(B4(<=B5;«HeL[OCTOBeppHo»))) Hocrosepro
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C. 186.

Tab6nuna 4.29. Biaok-nporpaMMa BEIYHCICHUA KPATEpHA YaiiTa

A B C D
1 Jlannble X y R
2 1 1
3 2 2
4 2 3
5 3 4
6 4 5
7 4 6
8 5 7
9 6 ]
10 7 9
11 7 10
12 8 11
13 8 12
14 9 13
15 Ry =3+7+8+9+12 39
16 Ry =1+2+4+5+6+10+11+13 52

—(CUET(B2:B14)*(CUET(B2:B14)+CUET(C2:
N C14))-2*MUH(B15:B16))/(CUET(B2:B14)*
17| Kpurepuii Vaiira ))chT(CZ:(c14)*(C&)E(T(B2:B( 14)+ " |43
+CYET(C2:C14)+1))"0,5
C. 187.

Ta6nuua 4.30. Brok-nporpaMMma Beiaucnenus kpurepus Konmoropoa — CMupHOBa
(obmue CyMMEI 9aCTOT IIEPBOTO H BTOPOT'O PSANOB PaBHEI )

A B C D D
Yacrora Yacrora
1 | 3unavenue x ,
MOSIBJICHUS P MOSIBJICHUS P
2 X 1 2 ABS(p—p") ABS(p—p")
3 5 1 2 =(ABS(B3-C3)) 1
4 10 3 4 =(ABS(B4-C4)) 1
5 15 7 5 =(ABS(B5-C5)) 2
6 17 6 6 =(ABS(B6-C6)) 0
7 n 17 17
8 A =MAKC(D3:D6)/B7"0,5 0,485071

Ta6nuua 4.31. Bnok-nporpamMma BeiunciaeHus kpatepus Konmoroposa — CMupHOBa
(o6mre CyMMBI YaCTOT HEPBOTO H BTOPOT'O PAZOB HE PABHEI )

A B C D D
1 2 3 4 5 6
1 3uaue- Yacrora Yacrora
HHUE X MOSIBJICHUS P MOSIBJICHHUS p'
2] x 1 2 ABS(p—p") ABS(p—p")
3 1 0 2 =ABS(B3/B5-C3/C5) 0,333
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OkoHuanue Ta61.4.31

1 2 3 4 5 6
4 2 5 4 =ABS(B4/B5-C4/C5) 0,333
5 n 5 6
=MAKC(D3:D4)*((B5*
61 * | csypstceyros | 9550482
C. 188.
Ta6nuua 4.33. Birok-nporpaMMa pacueTra 3HaYeHUii BepPOSITHOCTH
P(L) st onleHKH MepbI pacxozkenust no kpurepuio Koimoroposa
Anpec Conepxumoe
IMTapameTpsl s[qegxn ;IqE - IMpumep
20...2) Bl 1,358 1,358
=ECJIN(B1<1;1/(0,99506876+2,81121*
P(L) B2 B175,5227127);ECIIN(B1<=2; 0,050216
0,27071559*B1"(—4,0540606*B1);))
C. 199.
Tab6numa 4.35. Bnok-nporpamma pacdera nmokasarens V
IIPH Pa3IHIHOM YHCIE HAONIOACHHH
IMapameTpsl Anpec Copnepxumoe ss4eiKu Ipumep
STUCHKH
YpoBeHb 10CTO-
BepHocTH (P = Bl 0,05 0,05
=0,05; P =0,01)
KomuectBo
HaOJIOICHUI B2 5 5
n
=ECJIU(B1<=0,01;
2,7308418*0,11280932(1/B2)*B2"0,063258867;
3naucume V B3 ECJIH(B1<=0,05; 2,3028484* 1,869
0,18968999/(1/B2)*B2"0,071190836))
Tab6numa 4.36. Biok-nporpaMmma pacdera onpecneHus
«BEICKaKHMBAaIOMIei» BEIHTHHEI
IapameTpst ﬁ{igi; Cognepxumoe sdeiiku IIpumep
1 2 3 4
JlanHble Bl 1 1
B2 4 4
B3 5 5
B4 4 4
BS 8 8
MaxkcumasbpHast BelH- B6 ~MAKC(BI:BS) 8
YMHA B JAHHOM PSy
MuHNMasbHas BEITH- B7 ~MUH(BI :B5) 1
YMHA B JAHHOM sy
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Okonuanue tabia. 4.36
1 3 4
Cpemnee kpanpatie- BS =CTAHJIOTKJIOH(B1:B5) 2,50998
CKO€ OTKJIOHCHHUC
Cpenuss apudmeruie- B9 —CP3HAUY(B1:B5) 44
CKas BCIIMYMHA
V (Xmax) B10 =(B6-B9)/B8 1,434274
V(Xmin) B11 =(B9-B7)/B8 1,354592
C.201.

Ta6nunma 4.38. Biaok-nporpaMMa aHaJu3a HOsIBJIEHUs rPyObIX OIUOOK

Anpec .
ITapamerpsl oK Copnepxumoe ss4eiKu Ipumep
1 2 3 4
YpoBeHb
JIOCTOBEPHOCTH Bl 0,05 0,05
(P =0,05; P=0,01)
Konnuectso
HaOII0CHHI B2 5 5
n
=ECJIU(B1=0,05;
3 6 (-1,10559039+1,6906206*B2)/
“a‘(‘e““e B Ta J)““‘e B3 (1+0,59931724*B2-0,0012681039*B22); 1,869
Brmax tpHt ECJIN(B1=0,01;(-1,1436086+1,4765239*B2)/
(1+0,44240994*B2-0,00063991888*B2"2)))
JlanHbie B4 1 1
B5 4 4
B6 5 5
B7 4 4
B8 8 8
MaxkcuMajbHas BEJIH- B9 :MAKC(B4B8) 8
YHMHA B JAaHHOM DSy
MuHHMaIbHAS BEITH- B10 ~MUH(B4:BS) 1
YHHa B JaHHOM DSy
Cpemee kBanpatmie-| - gy =CTAHJIOTKJIOH(B4:B8) 2,5099
CKOE OTKJIOHCHHE
Cpemusi apuometn- | - g =CP3HAY(B4:B8) 44
YyecKasl BENUYHHA
=(B9-B12)/(B11*((CUET3(B4:B8)-
B (max) BI13 1)/CUET3(B4:B8))"0,5) 1,603
. =(B12-B10)/(B11*((CHET3(B4:B8)—

P (min) Bl4 1)/CUET3(B4:B8))"0,5) 1,514
Pesynbrat o Makcu- BI5 =ECJIN(B13>B3; «Hckio- Ocrasuts
MaJIbHOMY 3Ha4€HHUI0 quthy»; ECJIN(B13<B3;«OcTaBUTHY))

PesynbraT no MuHu- BI6 =ECJII(B14<B3; «cxiro- Hckmo-
MaJIbHOMY 3Ha4€HHUIO quthy»; ECJIN(B14>B3;«OcTaBUTHY)) YUTh
Bmax (max) mo [120] B17 =(B9-B12)/B11 1,434
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OkoHuanue tTabu. 4.38

1 2 3 4
Bmax (min) mo [120] BI8 =(B12-B10)/B11 1,354
Mizziifng; B19 =ECJI(B17>B3; «fcicmo- OcraBuUTh
y yuth»; ECJIN(B17<B3;«OcTaBUTHY))
3HAYCHUIO
Mifg;z;:{g; B20 =ECJIN(B18<B3; «cxiro- Hckmo-
y quth»; ECJIN(B18>B3;«OcTaBUTHY)) YUTh
3HAYCHUIO
C. 203.
Tab6nuua 4.40. Brok-mporpaMMa ompezieneHus Koddumenta
JUIS BREITUCIICHUS NPeeNbHO NOMYCTHMOH OMIMOK N H3MepeHU
Anpec N
ITapamerpst P CopepKuMoe sUeiHKH Tpumep
Dr Bl 0,99 0,99
N B2 20 20
=ECJIN(B1=0,95;1,9917762*B2/
(-1,7441829+B2),
Q B3 ECJIN(C1=0,99;2,9538333/(1- 2,93
1,6352832*EXP(-0,26522037*B2))))
C. 206.
Tabnuna 4.44. Binok-nporpaMma ONpPEACTICHAsS KPATEPHEB
JUIS HCKITIOYEHHS BHICKaKABAIOIINX 3HAYCHAH
Anpec .
ITapamerpsl auciKn Conepxumoe ss4eiKu IIpumep
n B2 24 24
YpoBeHb OCTOBEPHO-
o1 (95 %; 99 %) B3 99 9
=ECJIN(B3=95;1,7298677-1,510828*EXP
(Xn=Xn-1)/(Xn—X1) | B4 (-2,7019436*B2"-1,3045159),ECJIN 0367
(X=X (Xn—X1) (B3=99;1,1278381-0,83505705* '
EXP(-8,7332263*B2"-1,4281653)))
=ECJIN(B83=95;1,0409119-0,76549805*
(Xn—=Xn-1)/ (Xn—X2) | B5 EXP(-30,626757*B2"-2,0148295);ECJIN 0399
(Xo—X2)/(Xn—X2) (B3=99;1,0142093-0,66045558* '
EXP(—49,992738*B2"-2,0628302)))
=ECJIN(B3=95;1,0387583-0,73982677*
(Xn—Xn-2)/ (Xn—X1) | B6 EXP(-25,853242*B2"-1,8462308);ECJIN 0434
(Xa=X2)/(Xn—X41) (B3=99;1,0173053-0,64609182* '
EXP(-36,085537*B2"-1,8428629)))
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C.218.

Tab6nuna 4.46. Brok-nporpamMma onpesenenus BepostHocTH P o nokasaresio Z

IapameTpsl ﬁ{ﬂegiix Copnepxumoe ss4eiKu IIpumep
Z Bl 1 1
=ECJIN(B1<=1,9;1,0044353—
P B2 —0,95727982*EXP(-1,1056512*B1"1,3772872); 0683
ECJIN(B1<=3,7;1,0004888—-2,0998336*EXP(— '
—1,5844858*B1"1,2736719)))

Tab6nuua 4.47. Biok-IporpaMMa CTaTHCTHIECKOTO aHAaIN3a JaHHEIX
u pacuera BeposaTHocTd P no nokasarenio Z

A B C
1 Jlannbie 5 2
2 7 4
3 9 6
4 10 8
=(CP3HAY(B1:B4)-CP3HAY(C1:C4))/
((CTAHOTKIJIOH(B1:B4)/
5 IMoxasarens Z CYET(B1:B4)"0,5)"2+ 1,616017
+(CTAHOTKIJIOH(C1:C4)/
CYET(C1:C4)"0,5)"2)"0,5
=ECJIN(B5<=1,9;1,0044353—
—0,95727982*EXP(-1,1056512*B5"1,3772872);
6|  Beposmuocts, P ECJIN(B5<=3,7;1,0004888-2,0998336* 0,89197
EXP (-1,5844858*B55"1,2736719)))
C. 222.
Tab6nuua 4.49. Biok-mporpaMMa pacdera WHTerpanbsnoi ¢ynkun Jlannaca
INapamer- Anpec .
- e Conepxxumoe ss4eiKu IIpumep
T B1 1,95 1,95
=ECJIN(B1<=2;(-0,00042923819+
B2 +0,80307332*B1)/(1+0,012077447*B1+ 0948
P +0,16486257*B1/2);ECJIN(B1<=4;1,0004888/ '
(1+8,4692784*EXP(—2,5858156*B1))))
P B1 0,997 0,997
t B2 =(0,39210042-0,3910844*B1)/(1-1,8382987*B1 206
+0,83854627*B1"2) '
C.223.
Ta6nuua 4.50. Biok-mporpaMMa pacgera ypoBHS 3HATHMOCTH
[TapameTpsl Anpec syeiku Coneprumoe ssueiKu IIpumep
D Bl 0,9876 0,9876
Bpakyercs onHo
nU3MepeHue u3 Ny B2 =B1/(1-B1) 80
HU3MEPEHUit
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C. 226.

Tab6nuua 4.52. Birok-nporpamMma pacyera GpyHKIHHA
pacnpenenenust Koivoroposa K(A) = P (A<)A)

Anpec .
ITapamerpsl suciiKn Conepxumoe ss4eiKu IIpumep
P(L)
0...0,999980 B1 0,950514 0,950514
=OKPVYTJI(ECJIN(B1<0,036055;1/
(4,9987247-3,7970938*B1"0,071088245);
ECJIN(B1<0,73;1/(2,4211233-1,6004145*B1"
0,38970077);ECJIN(B1<0,977782;1/(1,0742779—
A B2 —0,45605844*B1"5,4809775);ECJI(B1<0,999329; 1,36
(0,2601514-0,25951284*B1)/(1-1,8392355*B1+
—0,83953439*B1"2);
ECJIN(B1<=0,99998;(2,7794634-2,7789873*B1)/
(1-0,54994627*B1-0,44986041*B1"2))))));2)
C.227.

Tab6nuua 4.53. Birok-nporpaMMa craTHCTHIECKO#H 00paboTKH JaHHBIX
0 B3BEIIMBaHUMU HE3J| IOPOCAT IPH OTheMe OT CBHHOMAaTOK

A B C D
1 2 3 4 5
Macca ruesna
1 |mpu oTbEME Xi, Xi—Xep Xi—Xep (Xi*ch‘)z
KT
=OKPVYTJI(A2— _ ] —Ron
2 67 _CP3HAU(A2:A19):0) =B2-CP3HAY(B2:B19) B272
=OKPVYTJI(A3- _ ) _pan
3 67 —CP3HAU(A2:A19):0) =B3-CP3HAY(B2:B19) =B3"2
=OKPVYTJI(A4— _ ) o
4 68 _CP3HAU(A2:A19):0) =B4-CP3HAY(B2:B19) =B4"2
=OKPVYTJI(A5- _ ] _nEA
5 68 _CP3HAU(A2:A19).0) =B5-CP3HAY(B2:B19) =B5"2
=OKPVYTJI(A6— _ ] —nen
6 69 _CP3HAU(A2:A19):0) =B6—-CP3HAY(B2:B19) B6"2
=OKPVYTJI(A7- _ ) _nan
7 70 —CP3HAU(A2:A19):0) =B7-CP3HAY(B2:B19) =B7"2
=OKPVYTJI(A8— _ ) _man
8 71 _CP3HAU(A2:A19):0) =B8-CP3HAY(B2:B19) =B8"2
=OKPVYTJI(A9— _ ] —mOA
9 73 _CP3HAU(A2:A19):0) =B9-CP3HAY(B2:B19) =B9"2
=OKPVYTJI(A10- B ] —R1On
10 74 _CP3HAU(A2:A19):0) =B10-CP3H