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BBenenue

Ob6nactes mnpodeccnoHaIbHON AESITENTbHOCTH MAaruCTpOB [0 HANpPaBICHUIO MMOATOTOBKU
36.04.02 - 300TexHMs BKIIOYACT: MPOAYKTUBHOE M HETIPOAYKTHBHOE KUBOTHOBOJICTBO, IepepadoT-
Ky TPOIYKIMH KUBOTHOBOACTBA. OOBeKkTaMu MpodeccHnoHaNbHON AeITeTbHOCTH MarucTPOB SIBJIS-
IOTCS: BCE BUIBI CEIBCKOXO3SMCTBEHHBIX KHUBOTHBIX, JJOMAIIHUE U TPOMBICIOBBIE JKUBOTHBIC, TITH-
IbI, 3BEPH, IMUENbI, PHIOBI; TEXHOJOTUYECKUE MPOIECCH MMPOU3BOJICTBA U MEPBUUHON MepepadOTKH
MPOYKIIMH KUBOTHOBOJICTBA; KOPMa U KOPMOBBIE JOOABKH, TEXHOJOTUYECKHE MPOIECCHl UX MPOU3-
BOJICTBA.

B cBs13u ¢ oti guciinniauHa «Mamemamuueckue memoovl ¢ Ouon02un» SIBISIETCS HEOOXOIU-
MOH 111 OCBOCHHS MPo(decCHOHATBHBIX KOMIIETCHIIMK Ha TIpodrie (HampaBJIeHHOCTH) TTOATOTOBKH
«[Inemennoe oeno, 6UOMeEXHONO2UA U UHPOPMAMUZAYUA CENLEKYUU CEbCKOXOZAUCMBEHHBIX HCUBOM-
HbIX», peanuzyemoit OpnoBckum ['AY.

OcHOBHOE co/iep)KaHHUE TUCIUIUIMHEI BKIFOUAET B CeOSI BOMPOCH T€HETUKO-CTATUCTUYECKOTO
aHaM3a B OMOJOTHH W, B YACTHOCTH, B OTPACIISIX XUBOTHOBOJICTBA, B TOM YHCJIEC NUCHHUILIMHA
BKJIIOYAET B ce0s M3y4ueHHE 0a30BbIX OCHOB OMOMETPHH, KOPPEISIIMOHHO-PETPECCUOHHOTO aHAIN3a,
JUCIIEPCUOHHOTO aHAJIN3a B 0IHO(AKTOPHBIX U MHOTO(PAKTOPHBIX MOJIEISIX U TIP.

Jucnuniauna « Mamemamuueckue memoosl 6 oOuonozuu» OTHOCUTCS K 0a3oBoi yactu bJ1O-
KA 1 «/Iuctumauasl (Moaysun)» ydaeOHoro miaHa (b1), u3ydaercs B mepBOM CeMeCTpe Ha HaIpaB-
JeHHOCTU «[Inemennoe 0eno, OUOMEXHON02UA U UHGOPMAMUZAYUS CeleKYUU CelbCKOXO3AUCMBEH-
HBIX JHCUBOMHBIX». JlUcIHMITTNHA oOecreuynBaeT (POPMUPOBAHUE TEOPETUUYCCKUX U TPAKTHUECKUX
3HAHUU 10 COBPEMEHHOMY COCTOSIHUIO T€HETHUKO-CTaTUCTUYECKOTO aHaan3a B OTPACIsX KHUBOTHO-
BOJICTBA.

PaGouast mporpamMma nucuUIUIMHBI « Mamemamuueckue menmoosvl 6 Ou0102uU» COCTABICHA
C Y4€TOM MOIYJIBHON TEXHOJOTUH OOYydeHMsI ¢ OAJUTbHOW OILIEHKOW 3HAHHWH, CYIIHOCTh KOTOPOM
COCTOUT B JEJICHUHM y4eOHOro MmaTepuana Ha JIOTHYECKH 3aBeplIeHHbIe O0JIoKH (Momynau). OTder
[0 MOAYJIO MPOXOAUT B JIBA 3Tara: TECTUPOBAHUE IO OCHOBHBIM MOJIOXKEHUSM U TMOHATHHHOMY
anmapaTty IUCIUIUIMHEI (Ha TECTHPOBAHUE OTBOIUTCS J0 OJHOTO Yaca BPEMEHH), BHISBICHHUE 3Ha-
HUS JIOTUYECKUX CBSI3eU MHUCUUIUIMHBI, YMEHUW peliath 3aJadd, B TOM YHCJIE KOMIUIEKCHBIX,
KOHTPOJb 3HAHWW MO COOTBETCTBYIOIIMM pa3jieliaM JUCIUILIMHBI MPOBOJUTCS B MHCHMEHHOM
dhopme ¢ MocIeayoIuM cOOeCeT0BaHHEM.

KonndyecTBO mpoMeKyTOYHBIX ITAroOB KOHTPOJIS y4eOHOW paboOThl CTYAEHTOB, (HOpMYy IMpo-
BEJICHUSI KOHTPOJIS, CPOKM M MAaKCHUMAaJIbHYIO OLIEHKY WX B PEHTHMHIOBBIX OaijiaX yCTaHaBIMBAIOT
Ha 3aceqaHuy Kadeapbl YacTHOM 300TEXHUHM M Pa3BEICHUS CETbCKOXO3AMCTBEHHBIX HBOTHBIX.
[IpenogaBatens kadeapbl, BEAYIIHA 3aHATHS 110 TUCIUILTHHE, 0053aH HH)OPMHUPOBATH CTYICH-
YEeCKYI Tpymnmy 00 3TOM pelieHur Ha MepBOM 3aHSITHH B CEMECTpE.

3aHATHS 110 JAHHOW AMCUUIUIMHE JENATCS Ha ayAUTOPHBIC MOJA PYKOBOJICTBOM IPEMNOjaBa-
TeJA U CaMOCTOATENbHYIO paboTy — C KHHUIOW, KOHCIIEKTaMH JEeKIMHA W mp. HHpopmanueil B
YUTaJHbHOM 3aJie, JOMa WU B Ja0OpaToOpuH, BBHIOJHEHUE JOMAIIHUX KOHTPOJIbHBIX paboT, J0-
KJIQZIOB U TIP. AYAUTOPHBIE 3aHATHS BKIIIOYAIOT B ceOs JEKIMOHHBIE U TAOOPATOPHO-MPAKTUYECKHE

3aHATUS.



-5-

1. IlepeyeHb IAHUPYEMBIX Pe3yJabTATOB O0y4YeHHS MO AMCUMILIMHE (MOIY-
JII0), COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJbTAaTaMH OCBOEHHMs 00pa3oBa-
TeJIbHOW NporpamMmbl (KoMIeTeHIMH o0y4aromierocsi, popmupyemsbie B pe-
3yJbTaTe OCBOCHHUS JMCIUIITIHHBI)

Mamemamuueckue memoowt ¢ 6uono2uu (B TOM 4UCJIC B )KUBOTHOBOJICTBE) — 00J1aCTh
HAYYHOTO 3HAHMS, OXBATHIBAIOINIAS TUIAHMPOBAHUE M aHAIN3 PE3YJILTATOB KOJMUYECTBEHHBIX 300TEX-
HUYECKUX SKCIIEPUMEHTOB M HAOIIOACHHI METOAaMHI MaTeMaTHYeCKOW CTAaTUCTUKU. B Xoze n3ydeHus
JTAHHOTO Kypca MaruCTPaHThI OBJIAJICBAIOT 3HAHUSMH 10 TEOPHH BEPOSITHOCTEH, TEOPUH CTaTUCTHYC-
CKOTO OLICHHBaHMsI, OCHOB JTUCIIEPCUOHHOTO, PETPECCHOHHOTO U KOPPEIALIMOHHOTO aHATU3A.

[Iporpamma paszpabotana Ha ocHOBe DeneparbHOTO TOCYAAPCTBEHHOTO CTaHAApTa BBIC-
mero o0Opa3oBaHusi, yTBEPKAEHHOTO MPUKa30M MuHuUCTepcTBa 00pa3oBanus U Hayku PD Ne319
ot 30 anpens 2015 roxa.

Ieau ocBOeHMS AUCITUNITIMHBI

CoBpeMEHHOE JKMBOTHOBOJCTBO JIaBHO TEPECTAIO OBITh MCKIIOYUTEIHHO OIMUCATEITHLHON
Haykoi. CeroiHsi ero pa3BUTHE HEBO3MOXKHO 0€3 MCIOJB30BaHUS METOJIOB U MOJXOJ0B TaKOH
00J1aCTH MaTeMAaTHKH, KaK CTAaTUCTHUKA. B cBsi3u 3TUM Kypc «Mamemamuueckue memoonl 6
Ouonozuu» SBISETCS 00S3aTENBHBIM MPHU MOATOTOBKE BBIMTYCKHUKOB 0 HAIMPABJICHUIO MOJATO-
ToBKH 36.04.02 — 300TEXHM4.

Heabo qaHHOTO Kypca SIBISIETCS OBJAJICHUE METOJAMU MPHUKIATHOTO CTATUCTHYECKOTO
aHanm3a. B mporiecce 00y4ueHUss MaruCTpaHThl JOJDKHBI TPAaBUIILHO BBIOMPATh METOBI HCCIIEIO-
BaHUs U TPAKTOBATh MOJYyYCHHBIC PE3yIbTaThI.

B 3apauu kypca BXoasT:

1. ocBoeHME MarucTpaHTaMH METOJIOB, MMO3BOJISIFOIIMX BBISBISATH KOJIMYECTBEHHBIE 3aKOHO-
MEPHOCTH B OMOJIOTUYECKUX SBJICHUSX;

2. ¢dopMupoBaHHE y MaruCTPaHTOB HABBIKOB M YMEHUN KOMITBIOTEPHOM 00pabOTKM HKCIIe-
PUMEHTAJIbHBIX JaHHBIX, & TAK)KE 03HAKOMIICHHE C TIPaBUJIaMU KOPPEKTHOTO MPECTABICHUS pe-
3yJIbTATOB UCCIIECOBAHUM;

3. dopmHupoBaHHE CITOCOOHOCTH K KPUTHUUECKOMY aHAJIM3Y MPENICTABIIEMbIX B MyOJIUKAIH-
SIX JAHHBIX;

4. 03HAKOMJICHHE C TPHUHIIMIIAMHU TOCTPOCHUS MATEMaTHYECKUX Mojieliell OMOIOTHYECKUX
SIBJIEHUM U TIPOLIECCOB.

B xypce moapoOHO paccMaTpuBarOTCs TPAAUIIMOHHBIE METOIBI aHAIN3a JaHHBIX. Hapsay ¢
3TUM OOJIBIIIOE BHUMAHUE YESNISIETCS HeapaMeTPUIeCKUM METOIaM, UCTIOJIb30BaHUE KOTOPBIX B
MpaKkTUKE OMOJIOTMYECKUX HCCIEAOBAHHUI MOCTOSHHO Bo3pactaeT. Ha mpumepe kiacTepHOTo u
JUCKPUMHUHAHTHOTO aHAIIM30B, a TAaK)KE€ METOJA TJIABHBIX KOMIIOHEHT CITYIIATEIH 3HAKOMSTCS C
3JIEMEHTaMH MHOTOMEpPHOU cTaTucTuku. Heo0XxoaumMoe KOIMYeCTBO YacoB B paMKax Kypca OT-
BOAUTCA NIl 1a00OpaTOPHBIX paboOT, B XO0JI€ KOTOPHIX MArUCTPaHThI MPUOOPETAIOT HABBIKU U
YMEHUS CTaTUCTUYECKONW 00paOOTKH JaHHBIX TIPH MIOMOIITH TIEPCOHATHLHOTO KOMITBIOTEPA.

B pe3ynbrare ocBOeHUS TUCIUTIINHBL:

MATMCTPAHT JI0/KeH 3HATh: KJIacCH(PHUKAIIUI0O OCHOBHBIX METOJIOB CTATUCTUYECKOTO aHa-
nn3a OMOJIOTUYECKHUX JTAHHBIX; CIIOCOOBI OMMCAHUS IEHTPALHON TEHISHIINHN U pa3dpoca B COBO-
KYITHOCTSIX, TTOAYUHSIONINXCS Pa3IUYHBIM 3aKOHAM PaCTpEICICHUs; YCIOBUS TPUMEHEHUS Ta-
paMeTpUYECKUX M HemapaMEeTPUYECKUX METOJOB aHallu3a JAHHBIX; OCHOBHBIE METOIbI CpaBHE-
HUS JIBYX U 00Jiee COBOKYITHOCTEH; METO/IbI BBISBIICHUS CBSI3M MEXy OMOJIOTHYECKUMU TPU3HA-
KaM{ M OTPaHWYCHHS TI0 UX MPUMEHEHHIO; METO/IbI aHATTN3a YaCTOT; METOI0JIOTHIO, TUIAHUPOBA-
HUE W OpPraHU3alMI0 MPOBEJICHUsI CTAaTUCTHUECKOro HabmoneHus; (popmbl, BUIBI, CIIOCOOBI U
ATambl CTATUCTHYECKOTO HAONIONCHHUS), METOJIBI U TEXHONOTHH cOopa u momydeHus uHdopma-
[IAW; TPUHITUIBI 1 METOIbI 00pa0OTKH MAaTepUaIOB CTATUCTHYECKOTO HAOIOIEHUs (BBIOOp Me-
TOJIOB, CBOJIKA ¥ TPYNIHPOBKA CTATUCTUYECKUX JAHHBIX; CTATUCTHUECKUE TAOIHIIbI, TpaQUKU U
MOKa3aTeNIn); CYITHOCTh, MPUMEHEHUE, METOJIMKH pacdyeTa ¥ OCHOBBI aHAJIM3a OMKCATEIIbHOW U
AHATUTUYECKOW CTATUCTUKH; NIPaBwia OOPMIICHHS U MPEACTABICHUS PE3yabTaTOB CTATHCTHYE-
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CKOTO HAOIOJIEHUS; BOZMOKHOCTH KOMIIBIOTEPHBIX CTATUCTHYECKHUX MAKETOB, MX MPEHMYIIe-
CTBa U HEJTOCTATKH.

MATHCTPAHT JI0J:K€H YMETh: CAMOCTOSITEIILHO MTPOU3BOIUTEH PacueThl HAMOO0JIee MPOCTHIX
U yHIOTpeOUTENbHBIX B 300TEXHUU METOOB MaTeMaTUYECKO 00pabOTKH; KOPPEKTHO HCIOIb30-
BaTh PE3yJIbTaThl MATEMATHUECKOTO OOOOIICHHS U MCIIOJIb30BATh MOJIYYEHHBIC TaHHBIC JJIS pe-
IICHUSI TTOCTaBJICHHBIX 3a7a4 B KypCOBOM, AMIUIOMHOM paboTe W B najbHEHIeH mpodeccuo-
HAJIBHOU paboTe 300MHKEHEPa; TPUHIIUIIBI TIOMCKA U BRIOOpA aJICKBATHBIX 3a7adyaM 300TeXHUYE-
CKOTO MCCJIEIOBaHUSI METOJ0B MaTEeMaTHUECKON CTaTUCTHKHU; OCHOBHBIEC, Hauboyiee ynorpeou-
TeIbHBIC B 300TEXHUM METOJBI MAaTEeMAaTHUYECKON 00pabOTKU pe3ynbTaToB HcCienoBaHUN (op-
MYJIUPOBATh LIETN U 33J]a4l HCCIIEI0BaHNUs; IJIAHUPOBATh, OPraHU30BBIBATH U MMPOBOJUTH CTATH-
CTHUYECKOe HAONIOJCHHE B COOTBETCTBUM C TOCTaBICHHBIMHU 3afadamu; (opMHpOBaTH pempe-
3€HTAaTUBHYIO BBIOOPKY JJISl U3YUYEHUSI U OLEHKU MOJyUYEHHBIX Pe3yIbTaTOB BbIOUpATh aJeKBaT-
HBII CTATUCTUYECKUI METOJl, UCUUCIISATh U aHAJIM3UPOBATh PA3JIMYHBIE CTATUCTUUYECKUE MOKa3a-
TEIH C HUCIOJb30BAaHHUEM KOMIIBIOTEPHBIX CTATUCTHMUYECKUX NMPOTpaMM; HCIOIb30BaTh TaOINY-
HBI ¥ TpadUUYecKuil CrOCOOBI MPEACTABICHUS MAaTEPHAIOB CTATUCTHYECKOTO HMCCIICIOBAHUS;
(bopMynUpOBaTh BBIBOBI, BHITEKAIOIIUE U3 PE3YJIbTATOB CTaTUCTHUYECKOTO HAOIIOACHUS, U Ja-
BaTh [0 HUM 0000IIarolee 3aKIIOUeHNE; MPUMEHSITh CTATUCTHUECKUE 3HAHMS IS aHaIu3a U
MPUHATHS pElIeHud B cdepe cBoel mpodecCHOHATBHON EeATeTbHOCTH. PAaclo3HaBaTh Pa3HbBIC
TUTIBI OMOJIOTHYECKUX TAHHBIX; CTPOUTH IpaduyecKkue M300paKeHUs BapHAIMOHHBIX PSIOB;
OINKCHIBAaTh HanboJee BhIpaXKEHHbIE CBOMCTBA aHATU3UPYEMOM COBOKYITHOCTH IO IpadUuuecKomMy
M300paXCHUIO BAPUAITMOHHOTO Ps/ia; PACCUUTHIBATH OCHOBHBIC IMMOKA3aTENN OMUCATEILHOM CTa-
TUCTUKHU TPU TIOMOIIM KOMIIBIOTEPA; BHIMOJIHATH CpPaBHEHHE ABYX U 0oJiee BHIOOPOK MPHU MOMO-
I KOMIIBIOTEPA; BBINOJHATH aHAJIU3 YaCTOT MPHU MOMOIIU KOMIBIOTEPA; BBIMOJIHATH KOPPEIIs-
IIUOHHBIN U PErPECCUOHHBIN aHAIM3BI TP MTOMOILIY KOMIIBIOTEPA.

MaruCTPAHT J0J/KEH BJIAJAETh: NMPAKTHUECKUMU METOJAMH PYYHBIX BBIYUCICHUHN CTaTH-
CTHUYECKHX IOKa3aTesel, MPaKTUUYeCKUMU METOJaMHi pabOoThl CO CTATUCTUYECKUMHU MTaKeTaMH.

N3yyenue OUCHUIUIMHBI CIOCOOCTBYET (HOPMUPOBAHUIO CIEAYIOUIMX KOMIIETCH-

1107078

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILIUIEHUIO, aHanu3y, cunte3y (OK-1);

CIOCOOHOCTBIO K OpraHU3allui Hay4qHO-UccienoBarenbekon nesrensaoctu (11K-3);

CHOCOOHOCTBIO (POPMHUPOBATH PEIICHUSI, OCHOBAHHBIE HA UCCIICIOBAHMIX MPOOIIEM, ITyTEM
WHTETPAINK 3HAHWW W3 HOBBIX WJIM MEKIUCIUTITHHAPHBIX obOnacTeit (I1K-4).

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucnummaa «Mamemamuyueckue memoosl 8 Ouo102uu» OTHOCHTCS K 0a30BOM YacTH
BJIOKA 1 «/lucuunnunsl (MOAYNIH)» BapuaTHMBHOM 4acTu yueOHoro rutana (b1), nzydaercs B
MIEPBOM CEMECTPE Ha HANpPaBICHHOCTHU «llniemennoe deno, buomexrono2us u uHGopmamusayus
CeleKyul CelbCKOX03AUCMBEHHbIX JicU8OmMHbIX». JlucuuianHa obecnieunBaeT (OPMUPOBAHUE
TEOPETHUYECKUX M TPAKTHYECKUX 3HAHUH TI0 COBPEMEHHOMY COCTOSHUIO TE€HETHKO-
CTAaTUCTUYECKOTO aHaJIM3a B OTPACISAX >KUBOTHOBOJACTBA, M3Y4YAETCs MEpe]l TaKUMH AUCIUILIH-
HaMH, Kak «['eHohoH[ CeTbCKOXO03WCTBEHHBIX JKUBOTHBIX», «CeNeKIus U TeHETHKa B CBHHO-
BOJICTBE», «COBpEMEHHBIC METO/IbI OIICHKH TMJIEMEHHBIX Ka4eCTB U OOHUTHPOBKU CEITBCKOXO3STi-
CTBEHHBIX )KHBOTHBIX», « IHHOBAIIMOHHBIE TEXHOJIOTHH B YKUBOTHOBOJICTBE» H TI.
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3. O0beM JUCHMILUITHHBI (MOYJISI) B 3a4€THBIX €IMHHUIIAX ¢ YKA3aHUEM KOJIH-
YyecTBa aKaJeMHYEeCKHX YacOB, BbIIEJEHHBIX Ha KOHTAKTHYH padoTty (BO
B3aHMO/IefiCTBHM C MpenojaBarejieM) odoydawnuxcs (Mo BUAaM y4eOHBIX 3a-

HATHUI) U HA CAMOCTOAITEIbLHYI0O PAa00Ty 00y4aromuxcsi

Tabmuma 1. — O6was TpynoeMKOCTs AUCHMILIUEBI « Mamemamuueckue menmoost 6 610J10-

2uu» Ha HAIPaBJICHHOCTH «lInemernnoe ()6]10, buomexnono2us u qubopMamus'auuﬂ cenekyuu

CeNbCKOXO3AUCMBEHHBIX HCUBOMHBIX>» COCTABIISICT 3,0 3a4CTHBIX CIUMHUIIBI

Bunnr 1
yueOHOH Harpy3Ku

KonrakTHasi pa6ora (Bcero) 32
B tom uncne:
Jlexiun 8
ITpaktrnueckue 3anstus (113) -
Cemunapsl (C) -
JlabopaTtopusie padoTs (JIP) 24
CamocTosiTesibHas padoTa (Bcero) 76
Bug npomexxyTouHOM arTecTanuu (3a4eT, S5K3aMEH) 3a4éT
OO6m1as TpyA0€MKOCTb, Yac/3ad. e 108/3,0
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4. Conepxanue IMCUMILIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOE 1O TeMaM (pa3-
AeaM) ¢ YKa3aHMeM OTBEJeHHOI0 HA HUX KOJIMYeCTBa aKaJeMH4YeCKHX YacoB

U BU/I0B Y4eOHbIX 3aHATHH

4.1. Conep:xkaHue MojayJieil U pa3aejioB TUCHUILIHHbBI

Tadmuua 2. — Pa3aensl IUCHUIUINHEL

Moayns I: Yuenue o mopojie 1 €€ NpoayKTUBHBIE KaueCcTBa
Henb: M3yunTh OCHOBBI OMOMETPUU

B pesynbraTe ycBoeHUs MOAYIs GOPMUPYIOTCS KOMIETEHINH:

Ne
pasmena

HaumenoBanue paszne-

JIa TACIUILJINHEI, BXO-

NSIIEeH B TaHHBIM MO-
Ty JTb.

CopepxaHue pasferna

KonTakTHas
pabota

CPC

Paznen 1.
Beenenne. Cucremaru-
3aus Mareprana.
I'paduueckoe n3o6pa-
JKCHHE BapHAIIMOHHOTO
psma.

HeobxoauMocTs MPUMEHEHUS MaTe-
MATHYCCKHX METOJIOB K U3YYCHUIO
OMOJIOTMYECKHX sIBIEHMI. MeTono-

JIOTHYECKHUE MPEITOCHUTKH ITPABHIIb-

HOTO MPUMEHEHUS CTATUCTHIECKOTO

MeTozaa B ouonorun. ITousrus 00

OJHOPOJHOCTH MaTepuaia, TOUHOCTH
1 MHOTOKPAaTHOCTH U3MEpEHUH, pe-
MPE3ECHTATUBHOCTH BHIOOPKH. COOT-

HOILIEHHE CTATHCTUYECKOTO METOIA C
9KCICPUMCHTANBHBIM. brosoruye-

CKasi CTaTUCTHKA U ee 3amaun. [Tous-

THE CTATHCTUYECKOHN COBOKYITHOCTH.

I'enepanbHasi COBOKYMHOCTh. BbI-
Oopka. MeTosbl paHIOMU3AINH, KaK
OCHOBa 00ecIcueHHs PeTpe3cHTa-
THBHOCTH BhIOOpKH. CHCTEMaTH3a-
U1 BAPBUPYIOMINX BEJIMYHH — CO-
CTaBJICHHE BapUAIIMIOHHOTO psija.

OmnpenelieHne pazmaxa Bapbupo-
BaHus. PaHxxupoBaHue B ciyuae
NpEepPBIBUCTON (JUCKPETHOI) U3-
MEHYUBOCTH, pa30UBKa Ha Kiac-
CHI B CiIydae HEeIpepbIBHON U3-
MeH4YuBOoCcTH. OTnIpeneneHue orm-
THMaJIbHOTO YHCJIa KJIacCOB, pac-
YeT BEJIWYMHBI KJIaCCOBOTO WH-
tepBana. CucTeMaTu3amus B
cily4yae KaueCTBEHHOU (anpTep-
HATUBHOW) U3MeHUYUBOCTH. [lo-
JIUTOH paclpeeieHus, TucTo-
rpamMma pacupeneicuus. ['padu-
yecKoe U300paxkeHUs psaa, Kak
METOJ aHaJiu3a paclpeeiecHus.

Paznen 2.
OcHOBHBIC XapaKTe-
PUCTUKYU BapHUalu-
OHHOTO psna. Majsie
BBIOOPKH U UX OCO-
OCHHOCTH

XapakTepucTHKa IIEHTpa pac-
npenenenus. CpenHee apudme-
tudeckoe. OnpenencHue, 3HaUe-

HHE U MaTeMaTUYECKUE CBOM-

cTBa. Mojga u MeauaHa.
XapaKTepUCTUKHU BapHAILUU.

CpenHee KBaipaTUYECKOE OT-
KJIOHEHHUE (CTaHIapTHOE OTKJIIO-
Henne). OnpeneneHue u 3Have-
Hue. [ToHsTHEe O CTEIEHIX CBO-
6onp1. Koaddunuent Bapuanum,

MEPBI UBMCHYUBOCTH.

OMMpEeaACIICHUE U €TI0 3HAYCHHUEC KaK

OCco0eHHOCTH OTIpeICICHUS Xa-
PaKTEpPUCTHUK B ciydae pa3OuBKH
BapHALMOHHOTO Psijia Ha KJIACCHI.
OrmnpeneneHue J0JK B ciydae Ka-
YEeCTBCHHON M3MEHYUBOCTH, BHI-
paxkeHue €€ B MPOICHTAX U MPO-
muiie. Ocobennoctn o6paboTku

BapUAIMOHHBIX PSAOB B CIyYae
HEOOJIBIIOTO YHCJIA WICHOB (Ma-

nple BEIOOpKH). Monudukanuu
(GhopMyJIbl CpeHEeTO KBaJgpaTHye-

ckoro otkioHeHus. OueHka na-
paMeTpoB reHepajJbHOi COBO-

kynHoctu. [IpaBuna orépacoiBa-

HUA "BBICKAKWBAIOIMUX" BapHUaHT.

Paznen 3.
Amnanus pacmopene-
nenusi. HopmaneHoe
pacmpeneiaeHue u
€ro 3aKOHOMEpHO-
ctu. IIpumeps! Tu-
OB pacHpeaeaeHus
CIy4alHBIX BEIUIUH

Cnyuatiasie coObiTus. [ToHs-
THE O BEPOSTHOCTH CIY4alHOTO
cobriTusa Knaccuueckoe onpene-
JICHUE BEPOSTHOCTH. DMIUpHYC-

U TeopeTudeckue (UCTUHHEIE,
anpuopHsle) BepoaTHOCTU. [Ips-
MBI€ U 00paTHBIE BEPOSTHOCTH.
HezaBucumbie coObiTusA. Teope-
MBI CIIOXEHHS U YMHOXXCHUS Be-
positHocTeil. Pacnipenenenue Ba-

CKHUe (OHLITHLIG, aHOCTepI/IopHHe)

3aKOHOMEPHOCTH MoaupuUKa-
IUOHHOW MU3MEHYHBOCTHU - CTaTH-
CTUYECKHE 3aKOHOMEPHOCTH.
IMousiTue 0 JOBEPUTEIBHBIX BE-
POSITHOCTSAX U YPOBHSIX 3HAYUMO-
ctu HopMupoBaHHOE OTKJIOHE-
Hue. BuHoMuHanbHOE pacupene-
nenwne. [TapameTpsl OWHOMHU-
HaJIBHOTO paclpeeNieHns U Me-
TOABl UX oneHKH. HopmanpHOE
pacupeneneHue. Beruncienue
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pUaHT B BAPUALIMOHHOM Py U
3aKOHOMEPHOCTH pacIpeeNeHus
BeposaTHocTei. HopmansHoe pac-
npexaenenue. [lapameTpsl HOP-
MaJBHOTO pacupeelIeHHs: Ma-
TeMaTH4YeCKoe OXKHIaHHUE U JHC-
nepcus.

TCOPETHYCCKH 0XKHUIACMOTO pac-
npeneIeHus Ha OCHOBAHUH dM-
nupuyeckoro. Kpurepun x2 (xu —
KBanpart), kodddumuent [Tupco-
Ha, €r0 OLI€HKAa C MOMOIIbLI0 Tal-
nur. Ctenenu cBo6oabl. HyneBas
TUIIOTE3a.

Moayne II: MeToap! MOBBIIEHUS IPOYKTUBHBIX Ka4€CTB C.-X )KMBOTHBIX
Henb: M3yunTh METOBI FTEHETUKO-CTATUCTUYECKOTO aHAJIN3a B dKUBOTHOBOJICTBE
B pesynbrare ycBoeHUS MOAYIIA (POPMHUPYIOT KOMIICTCHIIUU:

4 Pa3nen 4.
OueHka napaMeTpoB
reHepallbHOU COBO-
kymHocTH. CpaBHe-
HHE CTaTUCTHYECKUX
rnokasareijie (mpo-
BepKa CTaTUCTHUYE-
CKHX THIIOTE3)

B03MOXHOCTB CYKICHHS O
nmapaMeTpax TeHepalbHOU COBO-
KYIHOCTHU IO XapaKTEePHUCTHKAM
BhIOOpKH. JlOBEpUTEIbHBIC HH-

tepBaibl. CpeqHss omuOKa
cpennei apudmMeTndeckon, e€
omnpeJeIeHne W 3HAUYCHUE JIIsS
OIEHKH MaTEMaTHYECKOTO OXKHM-
aHWs TeHepallbHON COBOKYITHO-
ctu. CpegHue omuOKH IPpyTrux
XapaKTEePHUCTUK (CPEeIHETO KBajI-
paTHYECKOTO OTKIOHCHHUS, KO-
¢bunueHTa Bapuanuu, OMuOKU
MpPOIEHTOB) U UX 3HaueHue. [lo-
Ka3aTeJb TOYHOCTH ONEITA.

CpaBHeHue cpeqHuX apudme-
THYECKHUX JBYX 3aXOJAIIUX APYT
3a Apyra (TpaHCTPECCUBHBIX)
psnoB. IlonsTue o HynaeBo# ru-
notese. Kpurepuii t CTeroneHTa.
OCo0EeHHOCTH CpaBHEHUS Cpe-
HUX apu(pMETHIECKHUX B Cllydae
MallbIX UM HEPAaBHOBEJIHMKHUX BBI-
6opok. MeToabl cpaBHEHUS OPY-
TUX XapaKTepHUCTUK BapHUaNHOH-
HBIX psigoB. Hemapamerpuueckue
KPHUTEPUHN.

Pazgen S.
M3mepenue cBA3M.
Koppensaunonusit
ananuis. Perpeccu-

OHHBIH aHAIM3.

®dusnonorudyeckas KOppesus.
OyHKIMOHAIBHAS CBSI3b U KOP-
peNATHBHAS U3MEHYNUBOCTH (CO-
npsixkeHHas Bapuanus). [loastue
0 IBYMEPHBIX CIIy4alHBIX BEIH-
ynHax. I3MepeHne cTeneHn nu-
HEeWHBIX Koppensnuii. CocTaBie-
Hue Tabnaun. KoadpuuueHrt kop-
peNsIUU - KPUTEPUN CTENECHHU
CBSI3U NPH ABYMEPHOM HOpPMaJlb-
HOM pacupeneineHuu. opMyisl u
pacuetsl. [TomoxuTenpHas u OT-
puIlaTeIbHAS KOPPEASIUS.
Ouenka kod3¢pdunuenTa koppe-
JAINH.

IMonsiTue o perpeccun. OMNUpHU-
YECKHe JIMHUU perpeccruu. Y pas-
HeHHe perpeccun. Teopernue-
ckas auHus perpeccun. OnHO-
cropoHHss perpeccusi. Koaddu-
LUEeHT perpeccuu. JlocToBep-
HOCTbH JJUHHH PErpeccuu U K03 (-
¢dunuenra perpeccun. Omudka
KO3 dUIIMEeHTa pEerpeccuu u
OIIEHKa €ro JOCTOBEPHOCTH.
CpaBHenue ko3P punueHToB pe-
rpeccun. CBsI3p MeXy perpec-

CUEH U KOoppensiuei.

Paznex 6.
6 JucnepcuoHHBII
aHAJIN3

JucnepcoHHBIN aHANU3 U €&
cymHocTh. OOmue nMpearnocChlIKh
MCIOJIb30BAHHUSI JUCIIEPCUOHHOTO
anasmza. ['paganuu GpakTopoB u
nx xapaktep. Cxema BapbupoBa-

HHUS IPYU PA3IUYUH IO OTHOMY
tdbakTopy. PasHoe BappupoBaHue
BapUAaHT U €TO XapaKTCPUCTHUKA.
CyMMBI KBaJIpaTOB U UX BBIYHUC-

nenue. Ctenenu cBobonel. O6-

nrasi cxema JUCIECPCUOHHOTO
aHaJu3a Npu pas3iudyuu 0 OJHO-
My daktopy. Cxema BapbupoBa-
HUSI TIPU Pa3IUYHUK 110 IBYM (ak-
topam. CyMMbI KBaJIpaToB CTe-

NeHU CBOOOJBI U MX BBIYHCIE-
HHUe TIpHu IBYX (akTopax. Obmmas
cxema JUCICPCUOHHOTO aHAIn3a
OpH Pa3iudvu M0 ABYM (pakTo-

pam.

JucnepcuoHHBIN aHANU3 U €&
cymHocTh. OOmue nNpearnoCchlIKh
MCIOJIb30BAHMUSI JUCIIEPCUOHHOTO
anaysmza. ['paganuu pakTopoB u
nx xapakrep. Cxema BapbupoBa-

HHS IPU PA3IUYUH O OTHOMY
tdbakTopy. PasHoe BappupoBaHue
BapUAaHT U €TO XapaKTCPUCTHUKA.
CyMMBI KBaJIpaTOB U UX BBIYHUC-

nenue. Ctenenu cBobonel. O6-

nrasi cxema JUCIECPCUOHHOTO
aHaiu3a Npu pas3auduu 0 OJHO-
My daktopy. Cxema BapbupoBa-
HUSI TIPU Pa3IUuHUK 10 IBYM (ak-
topam. CyMMbI KBaIpaToB CTe-

NeHU CBOOOJBI U X BBIYHCIE-
HUe TIpu IBYX (akTopax. Obmmas
cxema JUCIECPCUOHHOTO aHAIn3a
OpH Pa3iudvu M0 ABYM (pakTo-
paMm. HepaBHOMEpHBIC KOMILICK-

CHI.
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4.2. Pa3znenapl TUCHMILIAH M BUABI 3aHATHI

Tabnuia 3. — Buasl 1 Tpy1I0€MKOCTh 3aHSATHI 110 TEMaM JUCITUTLIAHBI

Ne p KonuyecTBo yacos
et J_ [ 3| CPC [ Beero
Pasznea 1.
Beenenune. Cucremaru3zamnus marepuana. I papude- 2 4 10 16
cKoe n300pakeHre BapHallMOHHOTO Psija.
= Paznen 2.
a OCHOBHBIE XapaKTEPUCTUKHU BAPUAIIMOHHOTO 2 4 12 18
2, pana. Manble BHIOOPKH M UX 0COOCHHOCTH
5 Paznean 3.
= Ananu3s pacnpenenenus. HopmanbsHoe pacnpe- ) 4 12 13
JleJIeHUEe U ero 3akoHoMepHocTu. [Ipumepst
THUIIOB pacnpeaeNeHus cIy4yalHbIX BEJIUYUH
Paznen 4.
OueHka mapaMeTpOB FeHEPaIbHON COBOKYITHO- i 4 12 16
~ ctu. CpaBHEHHUE CTaTUCTHYECKUX MOKa3aTelen
2 (mpoBepKa CTATUCTUYECKUX TUIOTE3)
= Paznex 5.
Ef N3mepenue cBsa3u. KoppeassinoHHbIN aHAIU3. 2 4 14 20
S PerpeccuoHHBIN aHaIU3.
Paszen 6 - | 4 | 16 | 18
JIuCIIEpCUOHHBIN aHAIN3
— Bcero vacos 8 24 76 108
4.3. TemaTuyeckui NJIaH JeKIUM
Tabnuna 4. - TeMaTudecKkuii m1aH JIEKIUH (4achl)
MOJIyJTb Pasnen Tema gexuun 4ackl
JAUCHUITIIUHBI
Pasnen 1 Beenenue. Cucremarusanus Mmarepuana. [ papudeckoe n3o0- )
paxeHue BapUallMOHHOTO psijia.
a Paszen 2 OCHOBHBIE XapaKTEePUCTUKU BapUALMOHHOTO psAga. Ma- )
5 — ) Jble BBIOOPKH M UX OCOOEHHOCTH
= Ananu3s pacupenenenus. HopmanbHoe pacnpeneieHue u
Paznen 3. €ro 3aKkOHOMepHoOCTH. [IpuMepsl TUIIOB pacnpeaeNeHus 2
CIy4aillHbIX BEJINYUH
Paznen 4 - -
%N Pasnen 5 N3mepenue cBs3u. KoppermulxIOHHLH?I aHaJIu3. )
o PerpeccuoHHBIN aHaIU3.
= Pasnen 6 - -
HUroro: 8
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4.4. /1aGopaTOpHBbI NPAKTUKYM

Tabmuma 5. — Pabouwnii man 1abopaTOpHBIX 3aHATHH

MOIYJIb Pasnen Tema A
Pasnen 1 Beenenune. Cucremarusanus marepuana. I papudeckoe 4
n300pakeHNe BapuallMOHHOTO psijia.
=2 OCHOBHBIE XapaKTEPUCTUKUA BapUALIMOHHOTO psaa.
> Pasnen 2. 4*
5 — Masnbie BBIOOPKH U UX OCOOCHHOCTH
= Amnanu3s pacupenenenus. HopmanbHoe pacnpeneienue
Pazgen 3. U €70 3aKOHOMepHocTHU. [Ipumepsl TUIIOB pacnpene- 4%
JIGHUsI CIIy4YalHBIX BEJIUUYHNH
OueHka mapaMeTpoOB IreHepalbHON COBOKYIMHOCTH.
. Paznen4 | CpaBHeHHME CTAaTUCTHUYECKHX MOKa3aTeael (mpoBepKa 4%
5, CTAaTUCTUYECKUX THUIIOTE3)
a o N3mepenue cBsa3u. KoppeasiiuoHHBIN aHAN3.
= Paspen 5 PerpeccuoHHBIN aHAIU3. &
Pasnen 6 JlucriepcuoHHBIN aHAIU3 4
Hroro: 24
B T.4. B aKTHBHOH (opme*
4.5. CamocrosiTeibHasi padoTa
Ta6muma 6. — opMbl U KOJTUYECTBO YACOB CAMOCTOSITEIIBHOW PabOThHI
MOI[yJ'II/I CaMoCTOsTENbHOE HN3Yy4YCHUC TCOPCTUUCCKOI0O MaTCpuaia prﬂOGM-
KOCTb
(uac.)

Monyms | 1. [IpeameT 1 OCHOBHBIE TOHATHS OMOJIOTUYECKONW CTaTUCTUKH.
1 2. 'pynnupoBKa JaHHBIX, COBOKYITHOCTb M BapUALIMOHHBIA PSI.
3. CoBokynHOCTb. [IpuMepbl pa3nuyHbIX COBOKYMHOCTEH. OTianune BHIOO-
pOYHOM COBOKYIMHOCTH OT T'€HEPATTbHON COBOKYITHOCTH.
4. IlpuHIMIBI TPYNNUPOBKY JaHHBIX ITPU KAUECTBEHHOMN NUCKPETHOW U He-
IPEPBIBHONW N3MEHUYNUBOCTH.
. Bapuanmonnsiii psin. OcoO€HHOCTH pacripe/ieieHus] BApUaHT B BapHali-
OHHOM psny. ['padudeckoe n300pakeHre BapUAIIMOHHOTO Psifa.
6. CratucTudecKkue okas3aTeiau A XapaKTepUCTUKH COBOKYITHOCTH.
. Pazamax BapuaniMOHHOTO psifia ¥ JUMUTHL. Mojia 1 Meuana.
. Cpennss apupmernueckast. Qopmyinsl Uit Beraucienus. Oumbka cpeanei
apru(pMETHIECKOM. 34
9. Cpennss reomerpudeckas. CpenHss kBaapatuueckas. CpenHsisi rapMOHU-
yeckass QOpMyIIbl JUIsl UX BBIYUCIICHUS.
10. BapuaHca u cpeHee KBapaTU4eCKOE OTKIOHEHUE.
11. Ilouarue creneHn cBOOOIBI.
12. Koa¢unueHnt Bapuaiuu, €ro OTJIMYUE OT CPEAHET0 KBAAPATHUECKOTO
OTKJIOHEHHUS.
13. 3akoHOMEpPHOCTH ciy4aiiHOW Bapuauuu. BeposaTHocTs. @opMyiibl ci10-
KEHUS U YMHOXKEHHS BEPOSTHOCTEH.
14. HopmainibHas BapuallMOHHasl KpuBas U ee xapakrepuctuka. Hopmupo-
BaHHOE OTKJIOHEHHE.
15 bunomuanbHOE pacnpeieseHue.

9,

e BN
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16

. Pactipenenenue Ilyaccona.
17. AcUMMETpUYHOE, SKCIIECCUBHOE M TPAHCTPECCUBHOE PACIIPENETICHUS

Monyib

18

19.
20.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

. JloBEpUTEIIBHBIE BEPOSTHOCTU WK JOBEPUTEIIBHBIN HHTEPBAIL.

YpoBHHU 3HaUUMOCTH. CBSI3b MEX]y YPOBHEM 3HAUMMOCTH U BEPOSTHO-
CTBIO.

OreHka JOCTOBEPHOCTH CTaTHCTUYECKUX MTOKa3aTeleil. BeiOopounsbie u
TeHEpaIbHbIE COBOKYITHOCTH.

Cpennue omunoOKy, OmuOKH BHIOOPOUHOCTH. DOPMYITBI BBIYUCICHHUS.
Kputepuit CtbroieHTa, ciiydyau U IPUMEPHI €ro UCIOIb30BaHUS.

Hynesas runore3a. CylmiHOCTh HyJ1€BOW TMIIOTE3bI.

Kputepuit @uiepa. MeTosl €ro BHIYUCIECHUS

[Ipumenenne KpuTepust Xu-KBajapar AJis aHAJIN3a CTEIIEHU COOTBETCTBUS
(aKTHYECKUX JAHHBIX TEOPETHUECKU OXKHJIACMbIM.

[Ipumenenne KpuTepus Xu-KBaapar AJis CPABHEHUSI IBYX IMIUPHUUECKUX
pacnpeneneHui.

MerTtobl HenapameTpudeckoi ctaTUCTUKU: Metoa CMupHOBa-
Konmoroposa

Mertobl HemapaMmeTpuIecKon craTucTuku: Meron Bunkokcona-ManHa-
YutHu.

MeTtonbl HenapameTpuueckoi ctatuctuku: Kpurepuit Kpyckana Youmnu-
ca.

DopMyIibl U1 OTIpeieeHnss He00X0IMMOro 00bEMa BEIOOPOUHOI COBO-
KYITHOCTH.

Nsmepenue cBszu. Koppensuus. [lonsitue o koppensiiuu. CBolicTBa Ko-
s durmenTa Koppensauu

ANTOpUTM BBIUUCIIEHUS KO3 (DUIIEHTa KOPPEISIIUY B MaJIOl BBIOOPKE.
O1ieHKa ero JOCTOBEPHOCTH.

ANTOpUTM BBIUUCIIEHUS KO3 (UIIEHTa KOPPEISLIUU B OOJIBIION BEIOOD-
Ke.

[onsarue o perpeccun. Koapdumment perpeccun. Omubdxa kodppurm-
€HTa PErpecCuu U €ro JOCTOBEPHOCTD.

PanroBeiii ko3 duuneHT cBszu no CiupMeny.

[Tonuxopuydeckuii mokazaTesb CBS3U.

I'enernueckuit K03(HUIMEHT KOPPEANHA MEXY TPU3HAKAMU
Jucnepcrnonnsblil aHanu3. CyniHOCTh JUCTIEPCHOHHOTO aHaJn3a.

OO0mast cxema AUCIEPCUOHHOTO aHAIN3A IPU OJJTHO(PAKTOPHOM IKCHEPU-

MEHTE. Y CTAaHOBJICHHE JIOCTOBEPHOCTHU BIMSHUS U3y4aeMoro (axkropa.

42

Bcero

76

Tabmuma 7. — Pexomenayemplid rpaduk caMOCTOSTEIHHOM,
WH/IMBUYJIbHOM ayTUTOPHON pabOTHl M TEKYIIEH aTTecTalun

dopmbl Pa36uBKka yacoB 1o yuyeOHBIM HEICTISAM U
CaMOCTOATEIILHON Ne pabGoueit Helenu TEOPETUUECKUX 3aHATUI
paboTsl
1 123|456, 7|81]9 10
1. Beigaua TeM KypcoBoOi pabOThI +
3. KomnokBuyM (MOJyJb) + +
4. JTabopaTopHbI€ 3aHATHS + |+ |+ |+ |+ |+ |+ ]|+
5. Tekymast aTTecTanus + + 3au.
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Ta6muma 8. — [TepedeHs BOPOCOB ISl HAYYHBIX UCCIIEIOBAaHUN

No Hassanue TeMEbl

Bomnpocsl

1 MGTO,Z[BI OLCHKHU XHUBOTHBIX
no ¢geHorumy. Biausaue napa-
TUIIHYCCKUX yCJ'IOBI/II\/'I Ha u3-
MEHUYUBOCTh KOJIMYECTBEHHBIX
PU3HAKOB

OLICHKa MOJIOYHOM M MSACHOM IIPOLYKTUBHOCTH, OLICHKA
IEPCTHOM MPOJYKTUBHOCTH, OLIEHKA SIMYHON MPOJYKTHUB-
HOCTH, ()EHOTHUIHMYECKAsT W3MEHYMBOCTHh IPU3HAKOB, T'€HO-
TUNHWYECKasi U3MEHUYHUBOCTD IPU3HAKOB.

2 | OneHKa >KUBOTHEIX IIO I'€HO-
THUILY: MPOUCXOXKJICHHUE, OOKO-
BBIE€ POJCTBEHHUKH, KA4€CTBO
ITOTOMCTBA.

OIICHKA IO POJIOCTIOBHOM, OIICHKA 110 OOKOBBIM POJICTBEHHH-
KaM, OIICHKa MO Ka4eCTBY MOTOMCTBA, BBIUYUCICHHE KOI(-
¢dunreHTa Bo3pacTaHus TOMO3UTOTHOCTH, BBIYHCIICHHUE KO-
s¢unMeHTa TeHeTUIECKOr0 CXOICTBA.

3 | MeToabl OICHKH IIJIEMEHHBIX
MPOU3BOAUTENEH, HMX JOCTO-
MHCTBa U HepocTaTku. [Ipemno-
TEHTHOCTh IUIEMEHHBIX IIPO-
U3BOJTUTEIICH.

TOYHOCTh OLIEHKU IUIEMEHHOHN IleHHOcTH (1o Pobeprcony)
ornenka meronoM CC, orenka metonomM BLUP, onenka me-
tonoM RPH, criocoObl OIEHKH MPEmOTEeHTHOCTH IMPOU3BO-
UTEIIEN.

4 | Ponp otOopa B cucreme Me-
POIPUATUI 110 KaYECTBEHHO-
My COBEpPILICHCTBOBAaHUIO KU-
BOTHBIX

3Ha4YeHHEe 0TOOpa, PopMbl U crocoObl 0TOOpa, 3 PeKTHB-
HOCTH O0TOOp, MOJIETMPOBAHUE BAPHMAHTOB OTOOpA, BHIUKC-
JICHHE KOPPETSATHBHBIX CIIBUTOB.

5 | TeopeTuyeckrue OCHOBBI ILIE-
MEHHOTO J1ena, (OpPMbI

CTaTHUCTUYECKUN aHaJu3 B IUIEMEHHOM Jelie, HCIO0JIb30Ba-
HUE TEHETUKO-CTATUCTUYECKHX I[apaMeTpoB IMpu oTOOpeE,

noaoopa. WHAWBUYaJIbHbIM, T€HETHUYECKasi KOPPEJALUs MEXAy MpH-
3HAaKaMH.
4.6. AkTUBHBIE GOPMBI 00YUeHUS
Tabmuma 9. - TeMbl 1 3a7aHUs 11 aKTUBHBIX (OpM 00ydeHus *
Paznen Tema 3aHsATHS B aKTUBHOM (opme Kommerennun

Pasnen 1. Owenka 10CTOBEPHOCTH PA3JINUUM CENEKIMOHHBIX OK-1, TIK-3, TIK-4
NPU3HAKOB

Pasnen 2 OneHka I0CTOBEPHOCTH PA3IMYMI CEIECKITMOHHBIX OK-1, IIK-3, TIK-4
NPU3HAKOB

Paspen 3 AHanu3 pacnpeencHus cenekimonnsix npusnaxos | OK-1, TIK-3, TIK-4

Pasnen 4 OueHka napaMeTpoB IeHEpaJIbHON COBOKYITHO- OK-1, IIK-3, TIK-4

CTH.

Pasnen 5 Perpeccuonnsiit ananus. [locrpoenue JInnui OK-1, IIK-3, TIK-4
perpeccuu.

Paszen 6 OnHodakTOpHBIH 1 MHOTO(QAKTOPHBINA AUCIIEP- OK-1, IIK-3, TIK-4

CHOHHBIN aHAIHN3.

Ilpumeuanue: aktuBHas popMma: * - aHAIN3 KOHKPETHBIX CUTYAIUH.
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5. IlepeveHb y4eOHO-METOAMYECKOTO 00ecTedYeHusl ISl CAMOCTOSITeJIbHOW pa-

00ThI O0yUYaKOIIMXCS MO TUCHUILIHHE (MOTYJII0)

BysipoB, B.C Hayuno-uccinenoBarenbckas paboTa MarucTpaHTa HaIpaBICHUS MarucTpaTypbl
10 HANpaBJICHUIO «300TEXHUs» [DIEKTPOHHBIHN pecypc] : yued. mocobue / B. C. Bysipos, C. B.
MomkuHa. - neKkTpoH. aaH. - Open : U3n-Bo Opnosckoro I'AY, 2014

6. ®oHI OLEHOYHBIX CPEICTB JJIsl NMPOBEACHUS NMPOMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcs 1o JMCUUILIHHE (MOIYJII0)

B cootBerctBuu ¢ tpeboBanusmu ®I'OC BO st mpoBefeHHs TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U NPOMEKYTOYHON aTTECTALIMKA Ha COOTBETCTBHUE MX NMEPCOHAIBHBIX JOCTH)KCHHAN
nostanHbiM TpeboBanusM OIIOII co3manbl (HOHIBI OIIEHOYHBIX CPEACTB, BKIIOYAIONIME: KOH-
TPOJIbHBIE BOIPOCHI U 3aJaHMsl Ul MPAKTUYECKUX 3aHATHH U KOHTPOJBHBIX PaboT, OMJIETHI 1O
JUCLHUTUTMHAM MPOTPaMMbl IOJTOTOBKH; TEMBI M BOIIPOCHI JUISL IOKJIAI0B M AUCKYCCUN Ha J1abo-
PaTOPHO-IIPAKTUYECKHUX 3aHATUHI; KOHTPOJBHBIE BOIPOCHI IS 3a4ETOB M DK3aMEHOB, TECTHI JUIS
KOHTPOJISI OCTaTOYHBIX 3HAHUI, MPUMEpHasi TeMaTHKa pedepaToB U (WIK) KYpCOBBIX padoT, Te-
MBI JJIs1 CAMOCTOSITENIbHON paboThl, Apyrue GopMbl KOHTPOIIS, O3BOJISIOIINE OLEHUBATh YPOBHU
ocBoeHus yueOHbix auctumuind OIIOIT u ctenenb cOpMUPOBAHHOCTH KOMITETEHIIUHN | TIp.

7. IlepeyeHb OCHOBHOM W JONMOJHUTEJIbHON Y4e0OHOU JIMTEpaTypPbl, HEO0XO0 M-
MOi1 17151 OCBOEHUSI TUCUUILTHHBI (MO/YJIf1)

a) OCHOBHasI JIUTEpPaTypa

1.baepun, H. H. Briciiasi MaTeMaTHKA Jisi XMMUKOB, 010J10r0B 1 MeaukoB / V. U. baBpuH.
— 2-e u3A., ucnp. u gon. — M. : UznarensctBo IOpaiit, 2016. — 329 ¢. — http://www.biblio-
online.ru/book/6EEA46B0-F845-4DFE-B565-CFD218531C4A

2. basépun, H. H. luckpeTHasi matemaTuka. YueOHuK u 3amaunuk / W. W. bagpun. — M. :
HznarensctBo FOpaiit, 2016. — 209 http://www.biblio-online.ru/book/SE9BC691-C7D4-
463E-AD33-81AE22718E84

3. Puznuuenko, I. I0. MaTtemaTu4yecKkue MeTOAbI B 0HOJIOTUM M 3Ko0JOruM. brodusmaeckas
JUHAMHUKa TPOAYKIIMOHHBIX IporeccoB B 2 4. Yacte 1 : yueOHuUK 11t OakamaBpuara U Marucrpa-
typel / I'. 0. Puzanuenko, A. b. Pybun. — 2-e u3n., ucnp. u gon. — M. : U3marenbcTBo
KOpanir, 2016. — 253 c¢. —  (YauBepcurerol  Poccumn). http://www.biblio-
online.ru/book/22D04839-A7D8-440E-A36D-11AE1DA30053

4. Puznuuenko, I. I0. MaTtemaTu4yecKkue MeTOAbI B 0HOJIOTUM M 3Ko0JOrun. brodusmaeckas
JUHAMHUKa IPOAYKIIMOHHBIX IporeccoB B 2 4. YacTe 2 : yueOHUK 1l OakamaBpuaTa U Marucrpa-
typel / I'. 0. Puzanuenko, A. b. Pybun. — 2-e u3n., ucnp. u gon. — M. : U3marenscTBo
KOpaiir, 2016. — 211 c¢. —  (YuuBepcurersl Poccum).  http://www.biblio-
online.ru/book/CDBB684B-C640-4D67-9174-46C54CBD93B0

0) 10MOJIHUTEIbHASA JIUTepaTypa

1. BysipoB, B.C HayuHno-uccnenoBaTenbckas paboTa MarucTpaHTa HampaBJICHUs MarucTpaTyphbl
0 HAPABJICHUIO «300TEXHUS» [ DIEKTPOHHBIN pecypc] : yueb. mocodue / B. C. byspos, C. B.
MorkuHa. - DnekTpoH. naH. - Open : U3a-Bo Opnosckoro 'AY, 2014

2 Mouceiikuna, JL.I'. ['eneTndyeckrue ocHOBBI coBpeMeHHoU ceneknuu / [1.M. KnenoBunkuti,
JL.T'. Mouceiikuna.— U13x. 2-e.— Dnucta: KanMblikuii rocy1apcTBeHHbIN yHUBEpCUTET, 2012
http://rucont.ru/efd/297582
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8. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHOI ceTH «AHTepHeT»
JJIS1 OCBOEHMSI TUCIHUNIJIMHBI (MOIYJIs1)

Ta6muma 12. — UaTepHEeT-pecypcehl U )KypHabl B ceTh IHTEpHET B OTKPHITOM JOCTYIIS

Pecypc

Axapec

Kypnan «XuorHoBoactso Poccrm»

http://www.zzr.ru/

Hayunas 6ubnuoteka

http://elibrary.ru/

KypHan «ArpapHas Hayka»

http://www.vetpress.ru/

Kypnan «MoJiouHOE U MSICHOE CKOTOBOJICTBO>»

http://www.skotovodstvo.com/

Kypuan «Cenbckox03sIMCTBEHHAs OMOJIOTHS»

http://www.agrobiology.ru/

Russian Journal of Agricultural
and Socio-Economic Sciences

http://agriscience.ru/issues/

KubGepJlennnka, HayuHas 3JeKTPOHHAsE OUOIMOTEKA

http://cyberleninka.ru/journal

«Jla"b», DIEeKTPOHHO-OMOJINOTEYHA CUCTEMA

http://e.lanbook.com/

Opéncrar

http://orel.gks.ru/

MCX P®

http://www.mcx.ru/

Journal of Dairy Science

http://www.journalofdairyscience.org/

Holstein Breed Association

http://www.holsteinusa.com/

Simmental Association

http://www.simmental.com/

Jersey Journal

http://jerseyjournal.usjersey.com/

American Miniature Jersey Association

http://www.miniaturejerseyassociation.com/

Food and Agriculture Organization of the United

Nations

http://www.fao.org/home/en/

ﬂJ’IH OCBOCHM NVCHUILUIMHBI B TOM YHCJIC MOT'YT OBITH MCITOJIb30BaHbI CICOYIOIIUE NCTOYHUKU:

http://www.scirus.com/srsapp/;

http://wos.elibrary.ru/wos/ciw.cgi;

http://vm.cfsan.fda.gov//~frf/biologic.html;

http://biodiversty.uno.edu/;
http://vlib.org/;
http://media.lib.kth.se/ejournal;
http://www.gpntb.ru/;

http://www.benran.ru/;

http://www.spsl.nsc.ru/;

http://consensus.eunnet.net/;

http://book.uraic.ru/;

http://www.copyright.ru/loc/index.html.

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

[Ipuctymas k U3y4eHUIO AUCIUTUIMHBI, 00YJarOIUMCs HEOOXOAMMO BHUMATEIIBHO O3HA-

KOMHUTBCS ¢ TEMATUYECKUM IUIAHOM 3aHATUH, CIIMCKOM PEKOMEHJOBAaHHON HAay4YHOW JIMTEpATy-

PBIL. CHGI[YGT YACHUTDH MMOCJICAOBATCIIBHOCTD BBIMMOJIHCHUS NHANBUAYAJIbHBIX y‘-IGGHBIX 3aHaHHﬁ.

CamocTosiTeJIbHOE H3YYCHHE TCOPETUYCCKOI0 MaTepuaJia.
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Teopernueckuii MaTepual 1Mo TeMaM, KOTOpPbIE BHIHECEHBI Ha CAMOCTOSITEILHOE H3yde-
HUe, 00y4Jaroiics mpopabaThiBaeT B COOTBETCTBHM C BOIIPOCAMHM JJIsl TOJATOTOBKH K 3auéty. K
Hayaly CeCCHMM OOYyYaroIIMHCS TOTOBHT K ayIWTOPHON paboTe C mperojaBaTesieM CIHCOK BO-
IIPOCOB, KOTOPBIE HE Y1aJ0Ch pa300paTh CaMOCTOSATEILHO B MEKCECCHOHHBIN MEPHO/.

IToaroroBka K J1aGOPaATOPHO-NIPAKTHYECKUM 3aAHATHUSIM.

B xone moaroToBku K J1abopaTopHOMY 3aHATHIO OOYYAIOMIMMCS CIIEIyeT BHUMATEIBHO
O3HAaKOMHTHCS C IIJIAHOM, BOIIPOCAMHM, BHIHECEHHBIMU Ha OOCYKICHHUE, U3yYUTh COOTBETCTBYIO-
MW JIEKIMOHHBIM MaTepHaj, INpeularaeMyro Jurteparypy. Hemp3s orpaHHYMBATBCS TOJBKO
uMeroIeiicst yueOHoi utepaTypoil (yueOHMKaMH M ydeOHbIMU 1tocobusmu). OOpaienue K Mo-
HoOrpagusM, CTaThsIM U3 CIICIUATBHBIX KYPHAJIOB, XPECTOMATHIHBIM BbIIEP’KKaM, a TAaKXkKe K Ma-
TepuanaM CpeCTB MaccoBOW MH(POpPMALUU TO3BOJIUT B 3HAUUTEILHONH Mepe YriayOuTh mpobie-
My, 9TO Pa3HOOOPA3UT MPOIECC €€ 00CYKICHUSI.

C npyroit CTOpOHBI, 00yJarOIMMCS CIEAYET IIOMHUTh, YTO OHU JIOJDKHBI HE TIPOCTO BOC-
IPOU3BOANTH CYMMY MOJIYYEHHBIX 3HAHUH IO 33JJaHHOW TeMe, HO ¥ TBOPYECKU MEPEOCMBICIUTD
CYIIECTBYIOIIIEE B COBPEMEHHOM HayKe MOJXOJbI K TOHUMAHMIO T€X WJIM MHBIX IpoOliem, siBie-
HU, COOBITHIT TPOIEMOHCTPHUPOBATh U YOSAUTEIHHO apryMEHTHPOBATh COOCTBEHHYIO MO3HIIUIO.

B nenom e akTUBHOE 3aMHTEPECOBAHHOE Y4acTHE 00y4aroIuXcs B CEMHHAPCKON pabo-
T€ CrocoOCTBYeT Oosiee ITyOOKOMY HM3YYEHHUIO AMCLUIUIMHBI, TOBBIIICHUIO YPOBHS KYJIbTYPHI
OyIyluX CHEIHUAIMCTOB U (POPMUPOBAHUIO OCHOB MPOQECCHOHANTBHOTO MBITIIEHUS. B xo/¢e 3a-
HATHIA 0TpaOaTHIBAIOTCS YMEHUS PUMEHSATD MOJTy4YE€HHbIE TEOPETHUECKUE 3HAHUS B Pa3IMYHBIX
CUTYaIUSIX.

BbInoJiHeHHe TeCTOBBIX H MHBIX HHANBHUAYAJIbHBIX 32/IaHUH.

JInst 3aKkperuieHusl TEOPETUYEeCKOro MaTepHraia OOydJalomuecsl BBIIOIHSAIOT WHIUBHUIY-
aJIbHBIC 337aHUs. BhINoTHEHNE MHAUBUAYAIBHBIX 3aJJaHUN TPU3BaHO 00paTUTh BHUMaHUE 00Y-
Yamuxcs Ha HauOosee CIOXKHBbIC, KIIIOYEBBbIE M JUCKYCCHOHHBIE aCleKThl W3y4aeMOW TEeMBI,
[IOMOYb CHCTEMAaTU3HPOBATH U JIyUIlle YCBOUTh IPOHICHHBIN MaTepral.

Jlnst Kakaoro Moayisi pa3paboTaH HEOOXOIUMBI Ha0Op TECTOBBIX 3a/laHUi, B KOTOPBIX
CKOHIICHTPHUPOBaHA 3HAYMTENbHAs ydeOHas WH(pOpMaIus, UMeoas HeMaloBaKHOE MO3HaBa-
TENbHOE 3HAaUeHHE. TecTUpOBAHWE IO3BOJSET IPENOJABATENI0 HE TOJIBKO OICHHUTH ycCIeBae-
MOCTH 00yJarOIMXCs Ha JII000M 3Tamne nux o0ydeHuns, HO M OKa3aTh IOMOIIb CAMUM CTYJICHTaM B
U3y4EeHUH Kypca.

KonTtpons camocTossTenbHON paboThl 00yYaIOMIKUXCS 110 BBITOJHEHUIO TECTOBBIX 3aJJaHUN
OCYILECTBIISICTCS MPEIOIaBaTeIeM C MOMOIIBI0 BRIOOPOYHON M (PPOHTANBHOM MPOBEPOK MUCH-
MEHHBIX ¥ YCTHBIX MHAWBUIYAIbHBIX 33JaHUH Ha CEMUHAPCKHUX 3aHATHSIX.

OOyuaromuiicss moydaeT AOMYCK K 9K3aMEHY IpU YCIICUTHOM BBHIMOJIHEHUH BEX BUIOB
y4eOHBIX 3aHATHHN.

[IpenogaBanue ANCHMIUIMHBI IPEyCMATPUBACT:

® JIeKLUHU

® a0OpaTOpPHBIC 3aAHIATHUS

® YCTHBIN OIIpPOC

® TECTUPOBAHHE
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® CaMOCTOSITENIbHYI0 DPaboTy (M3yueHHE TEOPEeTHUECKOro MaTepuana; MOJArOTOBKa K
MPAKTUUYECKUM 3aHITHUSIM; BBIIIOJHEHUE pedepaToB, NOKIalbl, KypcOBOE MPOEKTUPOBAHUE, MO-
TOTOBKA K YCTHBIM OIIPOCaM, 3alIUTe KypCOBOM pabOTHI M 3K3aMEHY)

® KOHCyJIbTAalMHM HPEIIOOABaATECIIA

10. ITepeyenb UHGPOPMANMOHHBIX TEXHOJIOTHIA, HCNOJIb3yeMbIX NPH OCYIIECTBJIEHUHN 00pa-
30BaTeJBLHOI0 Mpolecca Mo JUCHUIUIMHE (MOIYJI0), BKJIWYAsA NepedyeHb MPOrpaMMHOIO

o0ecrneyeHus1 1 HHPOPMALMOHHBIX CMIPABOYHBIX CHCTEM (NMPU HEOOXOTUMOCTH)

[Mporpamma «CEJIDKC» (PLl «[IJIMHOP»). Yuebnast mporpamma koMnaHuu «CHMEKC»

JUIsl TUHENHON OLIEHKH dKCTephepa MOJIOUHOTo ckoTa. IIporpamma «Microsoft Excel».

11. Onucanue MaTepuaibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi /11 OCYyIeCTBJIEHUsT 00pa-

30BaTeJIbLHOIO NMpolecca mo JMCUUIInHe (MOIYJII0)

CoBpeMeHHOE 000pynOBaHHME AJS CENEKIMOHHO-TEHETUYECKUX MCCIEOBaHUM, PAcHoJIo-
JeHHOe B VIHHOBallMOHHOM Hay4YHO-HCCIIEOBATEIbCKOM HCIBITATENbHOM IieHTpe. IIpon3Boa-
ctBeHHbIe KoMmIuIekchl OITX «Ctpenenkoe» u «KpacHas 3Be3ga», 3A0 «CnaBsHckoe», «bepés-
kn» u «Kypakunckoe», OAO «Arpodupma MieHckas», «Opnosckas Husa», CIIK um. Muuy-
puHa u «MannnoBckuii», OO0 «fOnutep», «MacinoBo», «Pyce», «Ypuukuii ArpoKOMIUIEKC» U
Ap.

BuBapwuii. MynsTuMenua, HOyTOyKH, TTPOCKTOPHI M TIP. DJIEKTPOHHBIE 0a3bl JaHHBIX IO
IUIEMEHHBIM OpraHU3alMsIM, JaHHbIE IEPBUYHOIO 300TEXHUYECKOI0 yuéTa, pe3yabTaThl OOHUTH-
POBKH MOJIOUHOTO CKoTa M cBuHel OpnoBckoit u Kamyxckoit obnmacteil, celeKIMOHHO-
TeHEeTHYECKUE TUIaHbl, aBTOpedepaTsl 3alUIIEHHBIX qUccepTanuil, OubmnoTeunsiii Goun kaden-
PBI, BKIIIOYas KypHaJIsl 1 MoHOrpaduu. Crienuaan3upoBaHHbIE CTEH/bI 10 MOJOYHOMY CKOTO-
BOJICTBY, CBUHOBOJICTBY, OBLIEBOJICTBY, KOHEBOJICTBY, ITULIEBOACTBY. J[EMOHCTpAaTUBHBIE MaTe-
pHUajbl: KaTajaord MJIEMEHHBIX KUBOTHBIX, BUACOPmIbMBL. O00pya0BaHHBIM 12 KOMITBIOTEpaAMHU

kabuner. CrieruanabHOE 000PYyI0BaHHE.

12. Kputepuu omeHKH

[Tocne nmpoBeneHUss KOHTPOJIBHBIX MEPONPUITHN TI0 TUCHUTUTHHAPHOMY MOIYJIIO, TIpe-
MO/IaBaTeIeM BBICTABIICTCS PEUTHHIOBAsl OICHKA, MPEACTaBIAIONIas co00i CyMMy pPEeHTHHIO-
BBIX 0aJUIOB, MOTYYCHHBIX CTYJCHTOM Ha TEKYIIEeM M PyOeKHOM KOHTpode. JlJis momydeHus dK-
3aMeHa 0e3 cIjauyd UTOTOBOI'O KOHTPOJIS, CTyJAEHTY HeoOxonumo Habpath He mMeHee 70 Oaios.
CrynenTsl, HaOpaBIIKE B X0JI¢ TEKYIIET0o U pyOexxHoro kKoHTposs, cnauyn CPC B Teuenue ce-
MecTpa oT 54 1o 69 G6aIoB 1O MUCHMIUIUHE, 00sI3aHbI CIaBaTh UTOTOBBINH KOHTPOJb. CTyACHT,
HaOpaBIIMi B ceMecTpe MeHee 35 OayioB Mo M3ydyaeMoil B ceMecTpe y4eOHOW AMCITUIUIMHE, HE

JIOITYCKaeTCs K c1aue UTOrOBOr0 KOHTPOJIS 110 IaHHOM TUCIUIUINHE.
CryneHTtam, OTYyYUBIINM BO BpeMs 3aU4€THO-IK3aMEHAIIMOHHOM CECCUU HEYOBIIETBOPHU-

TCJIbHBIC OLCHKH, NPCAOCTABIIACTCA BO3MOXKXHOCTL CAATh 3K3aMCH BO BPCMA I[OHOHHHTCHBHOﬁ
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ceccun 0e3 MOBBILICHNUS PEHTHHIOBBIX OanioB. B ciydae HEsIBKU CTyJeHTa Ha pyOSKHBIH KOH-
TPOJIb 110 YBaXKUTEIBHOW MPUYHMHE (MPU NMPEAOCTABICHUN MOATBEPKAAOIINX TOKYMEHTOB), EMY
paszpemraercs ciaTh €ro B CPOKH 10 Havaja CIeIyIOIEero pyoexkHOro KOHTPOJIS (€CIIM 3TO HEesIBKa

Ha BTOPOI pyOeKHBIN KOHTPOJIb, TOT/IA 10 Hayajla UTOTOBOT'O KOHTPOJIS).

Tabmuua 13. — [lepecuera B TpaIuIIMOHHBIEC OLIEHKU

banbnas 0..54 55...69 70...84 85...100
OLICHKAa
3aqu HCy,Z[OHeTBOpI/ITCHBHO YZ[OBHCTBOPI/ITCHBHO XOpOIHO OTJIUNYHO

Cxema 1 PACIIPEJEJIEHUE BAJIJIOB B CEMECTPE

PesynpTupyrommuii 6ai 3a paboTy B ceMeECTPe U Ha UTOrOBOM dk3aMeHe/3auere < 100 0aj10B

v v

PaGora B cemecTpe Hroroselii 3a4éT, 20 62,7108 <100 6ax08

A 4

OcHOBHBIe 0AJJIBI 110 pe3ynbmamam mexkyuje2o konmpons 3nanuti < 60 6aaJ10B, - oTyeT o Moy 20 6anIoB

JlononHuTeILHBIE OAJIIBI
10 pe3yIbmamam CamoCmosmenbHol pabomul U Y4acmusi 8 aKmusHolx gopmax obyuenus < 25

0aJ1J10B - 3amura pedepara — 10 GauIOB; - AKTHBHOE y4aCTHE B 3aHATHUSAX, IPOBOANMEIX B AKTUBHON
dopme — 1 bamn/1 3ansTHE

A 4

[HoompurenbHbIe 0aIbI
10 pe3yaIbmamam HayyHO-UCC1e008amenbCKol U meopueckou pabomol < 15 6aNI0B - BoICTYII-
JIieHUe Ha KOH(QEPEHIUIX, KPYTJIBIX CToJaX U T.1. — 10 GamioB
- myOsmkanus crateit — 10 6amios;
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Ipuioxenue

®OH,I OLIEHOYHBIX CPEJICTB
T CIUTIIAHBI

«MaTemMaTH4eCKHe MeTObI B 0MOJIOTHN»

OCHOBHOI1 podeccHOHaNbHON 00pa30BaTEIbHOM MPOTPAMMBI
BBICIIET0 00pPa30BaHUSI-IPOTPAMMBI
Mazucmpamypol

Hanpasiaenue noarorosku: 36.04.02 - 3O0TEXHUSA
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1. IEPEYEHDb KOMITIETEHIIMHI C YKA3AHUEM JTAIIOB
X ®OPMUPOBAHUA B ITPOHECCE OCBOEHUA
OBPA3OBATEJBLHOH ITPOT'PAMMBbBI

Tabnuuya 1. - Ilepeuenv Komnemenyuil ¢ yKazanuem 3manos ux opmuposanus
6 npoyecce 0C60eHUs 00PA308aMENbHOU NPOZPAMMBL

Koo konmponupyemoi Konmponupyemvie pazoenvt (memut) Voosnu Haumenosanue
Komnemenyuu (unu ee OuCUUnIUHbL ocf oenus OUeHOUHO020 cpedcmea
uyacmu) u ee popmynu- (npakmuxu)
KomnemeHyuu
PpogKa (pe3ynomamut no pazdenam)
Texywyuii IIpomesrcymounasn
KOHmPOIb ammecmayus
O1eHKa JOCTOBEPHOCTH Pa3IMIHii 5 IlaceMenHbd
[Toporossiit o1poc,
CEJIEKLIMOHHBIX IPU3HAKOB N
3a4éT
AmHanu3 pacnpeaelieHus CeJIeKlu- TecThI, KOH-
CrniocoGHocTEIO OHHBIX IPU3HAKOB . TPOIIb OCTa-
K abCTPAaKTHOMY MBIIII- . | llosbilenHbIi TOYHBIX 3HA-
OueHka napaMeTpoOB IreHepaJbHOM N
JICHUIO, HU# .
COBOKYIIHOCTH 3agér
aHaau3y, CHHTE3Y . TecTsl, KOB-
(OK-1) Perpeccuonnsiit ananus. I[locTpo- TPOJIB OCTa-
enue Jlunuii perpeccuu TOYHBIX 3HA-
OaHoaKTOpHBIH U MHOTO (B aK- Bricokuit HHH,
TOPHBII JUCHIEPCHOHHBIH aHATN3 AOKTATEL,
HAYYHBIC UC-
CIICIOBAHUS
OreHKa JOCTOBEPHOCTH PA3IUINi ITucbmenHsIi
CENEKIIMOHHBIX MPU3HAKOB IMoporoserit ompoc,
3auéT
AmHanu3 pacnpeelieHus CeJIeKlu-
CHOCOGHOCTBIO K Op- OHHBIX NIPU3HAKOB Tecrsr, koH-
. . TpOJIb OCTa-
raHu3alyy Hay4HO- OueHka napaMeTpoB reHepanbHoil | IloBbileHHbIH TOUHBIX SHa-
HCCIIEI0BATENIbCKON o .
)i COBOKYIHOCTH i 3aur
ACATEILHOCTH PerpeccronHbIdl aHanus. IlocTpo- TecThl, KOH-
(TK-3) enue Jlunuii perpeccuu TPOJE OCTa-
v TOYHBIX 3HA-
HO(paKTOPHBIH U MHOTO(]aK- . .
Oxn 0@) op 9 o Bricokmit HHI,
TOPHBIM IMCIEPCUOHHBIN aHAIU3 TOKIATEL
HaYYHBIC UC-
CIICIOBAHUS
OreHKa JOCTOBEPHOCTH PAa3IUINi ITnceMeHHBIH
CEJIEKIMOHHBIX IMPHU3HAKOB IToporossiit o1poc,
TOTOBHOCTBIO A 3aubT
CTI0COBHOCTBIO (hOp- HaJW3 paclpeneseHus CeleKLu- -
Thl, KOH-
MUPOBATH pereHus, OHHBIX [IPU3HAKOB €CTBL, KO
OCHOBAHHbIC Ha nccie- | OLEHKa mapaMeTpOB I'eHepanbHoi 3 Tpoib oCTa-
[loBbIlIEHHBIH TOYHBIX 3HA-
JIOBAHUSX MIPOOIEeM, COBOKYIIHOCTH i
IIyTCM UHTErpalnu Perpeccuonnsiit ananus. I[locTpo- auér
3HaHWUNA U3 HOBBIX WU i
enue Jlunmii perpeccuu TecThl, KOH-
Me*ﬂncgnnﬂmjapm’lx OnHO(GAKTOPHBIH U MHOTO(DAK- TpOJIb OCTa-
obiacten TOPHBIM NUCTIEPCUOHHBIN aHAIU3 TOYHBIX 3Ha~
(TIK-4) Bricokuit HUH,
JOKJIaJIbI,

HAyYHBIC HC-
CIICTOBAHUS
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2. OIMCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHU S
YPOBHS IPUOBPETEHHBIX KOMITETEHIIUIA

HA PA3/IMYHBIX OTAITAX UX ®OPMHUPOBAHUA

Taonuya 2. - Onucanue nokazameineii u Kpumepues OyeHUBAHUA YPOGHA NPUOOPEM eHHBIX
KOMREemeHyull Ha Pa3IuYHbIX IMANAX UX opmuposanus

Kpumepuu 6 coomeemcmeuu C ypoO6HeM 0C60€HUA

Koo konumpo- OCHOBHOU NPOpeCcCUOHATbHOU 00PA306AMEIbHOLL RPOZPAMMBbL Texnonozuu
JAUPYeMoii Kom- nopozoewlii HOBbIULEHHDLIL 8bICOKUIL dopmuposanusn
nemenuuu (b6azoeuiit) (xopowo) (omauuno)
(unu ee wacmu) | (yooeemeopumenvho) 70-84 6annoe 85-100 6annoe
55-69 6annos
3unaem mMetonpl HAyd-
3naem coBpemeHHble MeTO- | CaMocTosTeNbHAS

CnocoOHOCTBIO
K a0CTpaKTHO-
MY MBIIILTE-
HUIO,
aHaIIn3y,
CHHTE3Y
(OK-1)

3naem HayuHnbvle OCHO-
Bbl OpraHu3alliy Hay4d-
HO-MCCJICI0BATEIILCKOU

HBIX I/ICCJ'IG,HOBaHI/Iﬁ
pa3BeACHUs, CCIICKIINN
U IF'CHCTHUKHU CCIIBCKOXO-

JAbl HAYYHBIX I/ICC.HC,HOB&HI/[ﬁ
B pa3BCACHNHU, CCIICKIIUU U
TeHETHKE CEIbCKOXO035H-

pabora, aHanus
KOHKPETHOH CcH-
Tyaun

JICSITETBHOCTH 3SIACTBEHHBIX KHUBOT-
CTBCHHBIX JKABOTHBIX
HBIX
Ymeem opranuzosatb
Ymeem popmupoBate | Ymeem dhopmupopats CamocrosiTenbHas

Hay4YHBIC 3aJ1a49H B
MIPOU3BOJICTBEHHON U
TEXHOJIOTHISCKOM AesI-
TEIHLHOCTH B cdepe
300TEXHUU

Y pemaTh HayJIHbIE
3a/1a4¥ B MPOU3BOJI-
CTBEHHOM M TEXHOJIO-
THYECKOM eITeIbHO-
CTH B 300TCXHUHU

HayYHO-HCCIIEI0BATENBCKYO
NI TEILHOCTH B cepe pas-
BEJICHHMSI, CCJICKI[UU U TCHE-
THKH CEIBCKOXO03SUCTBEH-

HBIX JKHBOTHBIX Ha BHICOKOM

YpOBHE

paboTa, aHaH3
KOHKPETHOU CH-
tyauuu HUP

Bnaoeem ocuoBamu
Hay4YHO-
HCCIIe0OBATEIbCKOM
JIeITEeNILHOCTH B cepe
300TEXHUU

Bnaoeem nayunbiMu
METOJIaMU Pa3BeACHMUS,
CeJIEKIIUU U TeHETUKHU
CeJNbCKOXO035UCTBEH-
HBIX KHBOTHBIX

Bnaoeem veronamu Hay4-
HBIX HCCIICJIOBAHUI B chepe
pa3BeieHus, CEJIEKINU U
T€HETHKH CEJIbCKOXO03SH-
CTBEHHBIX KMBOTHBIX Ha
BBICOKOM YPOBHE

CamocrosiTenbHas
pabora, aHanu3
KOHKPETHOH CcH-

tyaruu, HUP

CIIOCOOHOCTEHIO
K OpraHu3aIiu
Hay4IHO-
HccaenoBa-
TEJILCKOU Jesl-
TEJIBLHOCTH
(TIK-3)

3naem nayunsie ocHo-
BBl OMOMETpUH

3naem METOAbI HAy4-
HEIX MCCIICIOBAHUI
pasBelleHus, CeNeKIINU
M T€HETHKH CEIHCKOXO0-
3SMCTBEHHBIX JKUBOT-
HBIX

3naem cOBpeMEHHbBIE METO-
JIbI HAYYHBIX UCCIIeIOBaHUI
pasBeneHus, CENEKINN U
TEHETUKH CEIbCKOXO03S5TH-
CTBEHHBIX YKHUBOTHBIX

CaMmocrosTenpHas
pabota

Ymeem hopmupoBath
U peliath Hay4YHbIe
3aj1a4M B MPOU3BO/I-
CTBEHHOM U meaaroru-
YECKOM JEATETHHOCTH B
ctepe 300TeXHIH

Ymeem bopmupoBath
Y pemaTh HayJIHbIE
3aJ1a4u B MMPOU3BOJI-
CTBEHHOM M I1€JarOru-
YECKOM JIeATEILHOCTU
OCHOBAMH Pa3BEICHHUS,
CEJIEKIIMH ¥ T€HETHKU
CEIIbCKOXO03SHCTBEH-
HBIX JKUBOTHBIX

Ymeem opranuzosarb
HAYYHO-HCCIIEA0BATEIBCKYIO
JESITENBHOCTD B cepe pas-
BEJICHHUSI, CEJIEKI[MH U T'eHE-
THKH CEJIbCKOXO035UCTBEH-
HBIX )KUBOTHBIX

CamMmocTogTeabpHas
pabora

Bnaoeem nayunbiMu
OCHOBAMH Pa3BEICHHUS,
CEJICKIIUH U TEHETHKH
CENbCKOXO035UCTBEH-
HBIX JKHBOTHBIX

Bnaoeem nayunbiMu
METOJaMH Pa3BEICHHUSA,
CEJICKIIUH U TEHETHKH
CENbCKOXO035UCTBEH-
HBIX JKHBOTHBIX

Bnaoeem veronamu Hay4-
HBIX UCCIJIEJIOBaHUM B cepe
pasBeneHus, CENEKINN U
TEHETUKH CEITbCKOXO03S5TH-
CTBEHHBIX YKHBOTHBIX

CamocrosTenpHas
pabota

CIIOCOOHOCTBIO
(dhopmupoBaTh
peleHus, oc-
HOBaHHBIE HA
HCCIICOBAHUIX
npobiiem, 1my-
TEM HHTErpa-
LMY 3HAHUH U3
HOBBIX MJIH

3naem HayvIHBIE OCHO-
BbI Pa3BeICHHS, CEIICK-
LU U TCHETHKH CEllb-

3naem HayIHBIE OCHO-
BbI Pa3BeICHHS, CEIICK-
LU U TCHETHKH CEllb-

3naem HaydIHBIE OCHOBBI
pasBeneHus, CENEKINN U
T€HETHKH CEJIbCKOXO03SH-

CamocrosTenpHas
paboTa, aHanu3
KOHKPETHOH CcH-

CKOXO35IHICTBEHHBIX CKOXO35IHICTBEHHBIX CTBCHHBIX J)KUBOTHBIX B Poc- Tyanuu
JKUBOTHBIX JKUBOTHBIX B Poccuu CUH U CTPaHax MUpa
Ymeem popmuposathb Ymeem popmuposatsb Ymeem popmupoBats pe- CamocTosiTenbHas

peuicHs, OCHOBAHHbBIC
Ha UCCJICAOBAHUAX
l'IpO6J'I€M, ITYyTEM MHTC-

peuicHrs, OCHOBaAHHbLIC
Ha UCCJICAOBAHUAX
l'IpO6J'I€M, ITYTEM HMHTC-

MICHHsA, OCHOBAHHBIC Ha UC-
CJIICIOBaHUAX l'IpO6J'ICM, my-
TCM MHTCI'pallU 3HAHUU U3

pabora, aHanus
KOHKPETHOH CcH-
tyaruu HUP
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MEXIUCIHIUIA- | TPalyy 3HAHUW W3 HO- | Tpaliyl 3HAHUH U3 HO- | HOBBIX HJIM MEKIUCIIUATLIH-
HapHBIX 00J1a- BBIX WJIM MEXKIHUCIH- BBIX WJIM MEXKIHCIH- HapHBIX 00JacTen
creit TUTMHAPHBIX o0JIacTei TUTMHAPHBIX o0yacTei
(ITK-4) Xoportio éradeem crio-
Bnaoeem naydyHbIMH OTn4HO 61adeem criocoo-
COOHOCTBIO (OPMHUPO-
OCHOBaMH pa3BejIcHHs, HOCTBIO (POPMHUPOBATH pe-
BaTh PELICHUs], OCHO- CamocrositenbHas
CEJIeKIINHU U TeHETHUKH LICHHSI, OCHOBAHHbIE HA HC-

pabota, aHanm3
KOHKPETHOU CH-
tyaruu, HUP

N BaHHBIE HA MCCIIEIOBA-
CeIIbCKOXO03SICTBEH- CJIEIOBAHUSIX MPOOJIEM, ITy-
HUSX TpoOJIeM, myTeM

HBIX )KUBOTHBIX 3a CUET o TEM MHTETpanuu 3HAaHUN U3
o HUHTETpalluui 3HAaHUU U3
HUHTETpallui 3HAaHUU U3 HOBBIX WX MCXKIUCIUILIN-

HOBBIX WJIW MCXKXIUCIIU- o
Pa3HbIX TUCHUTIIAH o HapHBIX obacrei
TJIMHApHBIX obacreit

3. TATIOBBIE 3AJTAHUS WJIN UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JJIS1 OLIEHKW YMEHWM, 3HAHW, HABBIKOB 1
(UJIN) ONBITA JESATEJBHOCTH, XAPAKTEPH3YIOIIMX DTANBI
®OPMHUPOBAHMS KOMIIETEHLIMIA B MPOLIECCE OCBOEHHUS
OBPA30BATEJILHO MPOTPAMMBI

3.1 Bonpocs! k 3a4éTy:

1.IIpenmer u OCHOBHBIE MOHATHSL OMOJIOTUYECKOM CTATUCTHKU.

2. 'pynnupoBKa JaHHBIX, COBOKYITHOCTb M BAPUALIMOHHBIN PSI.

3. CoBokymHOCTB. [IpuMepsl pa3nudIHbIX COBOKYIMHOCTEH. OTau4ne BEIOOPOYHONH COBOKYITHOCTH
OT T€HEPAIIbHON COBOKYITHOCTH.

4. IlpuHIMIBI TPYNIUPOBKY JAaHHBIX ITPU KAUECTBEHHOMN IUCKPETHOW U HEMPEPBHIBHON U3MEHYH-
BOCTH.

5. Bapuarnmonnsliii psi. OcoO€HHOCTH paclipeieieHusl BapUaHT B BapUallMOHHOM psiny. I'padu-
YecKoe N300paKeHNe BapUallMOHHOTO Psijia.

6. CratucTudecKkue okas3aTeiau A XapaKTepUCTUKH COBOKYITHOCTH.

7. Pazmax BapualiMoOHHOTO psija U JUMHUTHL. Mojia 1 MenaHa.

8. Cpennsis apudmerndeckas. @opmyisl it BeraucieHus. Ommobka cpeneit apupmMeTndecKko.

9. Cpennss reomerpuueckas. Cpennss kBaaparudeckas. Cpeauss rapMmoHndeckass @opMyiibl
JUTSL UX BBIYUCIICHUSI.

10. BapuaHnca u cpeiHee KBaapaTUYECKOE OTKIOHEHUE.

11. TlonaTue cTeneHn CBOOOIBI.

12. Koa(durment Bapuanuu, ero OTIMIME OT CPETHETO KBAAPATUUECKOTO OTKIIOHEHHS.

13. 3akoHOMEpPHOCTH ciay4ailHOW Bapuanuu. BeposTHOCTb. DOpMYIIbI CII0KEHNS U YMHOXKEHHUS
BEPOSATHOCTEM.

14. HopmaiibHast BapualiuoHHasi KpUBasi U €€ XxapakTepuctuka. HopMupoBaHHOE OTKIIOHEHHE.

15 buHoMuMansHOE pacnpeeieHue.

16. Pacnpenenenue Ilyaccona.

17. AcuMMeTpHYHOE, SKCIIECCUBHOE U TPAHCTPECCUBHOE pacipeaeieHus

18. loBeputenbHbIe BEPOSITHOCTH UM JOBEPUTEIbHBIN HHTEPBAL.

19. YpoBHu 3HaunMMOCTH. CBS3b MEXKY YPOBHEM 3HAYUMOCTH U BEPOSITHOCTHIO.

20. OneHKa T0CTOBEPHOCTH CTATUCTUUECKHX MTOKa3aTenei. BeIOOpoUyHbIe U reHepalIbHbIE COBO-
KYITHOCTH.

18. Cpennue ommbOKu, ommOKH BHIOOPOYHOCTH. DOPMYITHI BBHIYUCIICHHS.

19. Kputepuit CterofieHTa, Cl1y4au U IPUMEPHI €0 UCIIOJIb30BAHHUS.

20. Hyneas runote3a. CyniHOCTb HYJI€BOW TUIIOTE3HI.

21. Kpurepuit @umiepa. MeToabl €ro BEIYUCICHUS

22. IlpuMeHeHue KpUTepusl XU-KBaapaT JUIsl aHaJIu3a CTENeHH COOTBETCTBUSA (DaKTHUECKUX J1aH-
HBIX TEOPETUUECKH OKUAEMBIM.

23. IlpumeHeHne KpUuTepust XU-KBaApat JJIsi CPABHEHUS IBYX AMIIMPUYECKUX PACTIPEICTCHUM.
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24. Metoap! HenapameTpuueckoil craructuku: Meron CmupHoBa-Koamoroposa

25. MeToabl HemapamMeTpuiyecKoil ctaTucTuku: Meton Bunkokcona-MaHHa-YUTHU.

26. Metoab! HenapameTpuueckoil cratuctuku: Kpurepuii Kpyckana Yomnca.

27. ®opMyIbl TSI ONIPEACIICHHS] HEOOX0IUMOT0 00bEMa BEIOOPOYHOM COBOKYITHOCTH.

28. Usmepenue cBs3u. Koppemsauus. [Tonstue o koppensiiun. CoiicTBa KoapduimeHTa Koppe-
JSUN

29. AaropuT™m BhIUMCIEHUS K03 duiimenTa Koppessiinuu B Manoi Beioopke. O1eHka ero 10cTo-
BEPHOCTH.

30. AnropuTt™ BbIUUCIIEHUS KO3 (UIIEHTa KOPPEISIUU B OOJIBIION BEIOOPKE.

31. Ilonstue o perpeccun. Koapdurment perpeccun. Ommodka kodrhpuimeHTa perpeccuu u ero
JIOCTOBEPHOCTb.

32. PanroBsIif k03¢ duniveHT cBs3u mo CriupMeny.

33. Ilonuxopuueckuii mokazareiab CBS3U.

34. I'enernueckuii KOAGUIMEHT KOPPEISAIUN MEXITY TPU3HAKaAMHU

35. Jucnepcrnonnsiii aHanu3. CyImIHOCTh AUCIIEPCUOHHOTO aHAIN3a.

36. O0mas cxeMa JUCTIEPCHOHHOTO aHAJIW3a P OAHO(PAKTOPHOM SKCTIEPUMEHTE. Y CTaHOBJIe-

HHUE JOCTOBEPHOCTH BIMSHHS H3Y4aeMOro Gakropa.

KPUTEPUHN ONEHKHA

Onenka «0TJH4YHO» (85-100 OanyoB) BBICTABISETCS OOYyYalOIIEMYCs B CIlydae €ro IHOJHBIX,
rI1yOOKMX 3HaHMHU 1O pas3zienaM MPorpaMMbl IUCHUILUIMHBI, CBOOOJIHOIO BIIAJCHUS CIIELUAIbHON
TEPMHHOJIOTHEN, TPAMOTHOT'O PEYEBOI0 U3JI0KEHUSI MaTepHaja o BOIIpocaM 3a4€Ta U JTOMOJIHU-
TEJIbHBIM BOIIPOCaM, a TAKXKe B Cllydae IOJIHOTO OTBETA Ha BCE BONPOCHI IIPEINO1aBaTesl.

Onenka «xopomo» (70-84 Oamra) BeICTaBISETCS OOydYaOIMIEMYyCsl B Clydae €ro XOpOIIuX,
BIIOJIHE MCUEPNBIBAIOLIMX 3HAHUMI MO pa3jienaM IpOorpaMMbl AUCLMILINHEL, BIAJEHUS ClIELNalb-
HOM TEPMHUHOJIOTHEN, TPAMOTHOTO PEYEBOT0 U3JI0KEHUS MaTepHalia 1o BOIpocaM 3a4éra, a Tak-
K€ B ClIy4ae 3aTpyJAHECHUH IIPU OTBETE HA OJMH U3 TPEX BOIIPOCOB 3a4ETa.

OrneHka «yI0BJIeTBOPHTEIbHO» (55-69 Oaia) BhICTaBisieTcs OOydaroleMycsl B Clydae €ro
yJIOBJIETBOPUTEIBHBIX, TOBEPXHOCTHBIX 3HAHUM MO pazjiesiaM MporpaMMbl AUCHUILINHBI, HE3HA-
YUTEJBHBIX 3aTPYJHEHUN MPU UCIOJIb30BAHUU CIIELIMAIBbHOW TEPMHUHOJIOIMH, HO OTHOCUTEIBHO
IPaMOTHOTO PEYEBOr0 M3JIOKEHMsI MaTepualla Mo BONpocaM 3a4éTa, a TaKkKe B CIydae HEKOTO-
PBIX 3aTPYAHEHUM IIPU OTBETE HA JBA U3 TPEX BOIPOCOB 3a4ETA.

OrneHka «Hey/A0BJeTBOPUTEIbHO» (0-55 Oanna) BeICTAaBISIETCS 00YYaIOLIEMYCsl B CIIydae €ro
HEY/IOBJICTBOPUTEIbHBIX 3HAHUH IO pa3zesaM MpOTrpaMMbl JUCHUIUIMHEL, T. €. B TeX CIydasXx,
Korja oOyJaronuiics He 1aji MOJTHOTO OTBETa HU Ha OJMH M3 MOCTaBJICHHBIX BOMPOCOB. B ciyuae
MOJTHOTO OTKa3a OT OTBETOB OOYJAIONIUIICS HE HAOMpaeT OasuTbl Ha 3a4ETe.
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4. OHEHOYHBIE CPEACTBA
JJIA TTIPOBEJAEHUA TEKYIIETI'O KOHTPOJISA

4.1 Bonipochl K KOJUIOKBHYMAaM (110 MOJYJISIM):

I monysb

1.IlpenMeTr 1 OCHOBHBIE MMOHATHS OWOJIOTHYECKON CTATHCTHKH.

2. I'pynnupoBKa JaHHBIX, COBOKYITHOCTh ¥ BapHAI[MOHHBIN PsiI.

3. CoBOKYMHOCTG. [IpuMeps! pa3audHbIX COBOKYMHOCTEH. OTiInYne BHIOOPOUYHO COBOKYITHOCTH
OT r'eHepaIbHOM COBOKYITHOCTH.

4. ITpuHUMIBI TPYIIUPOBKU JAHHBIX MPU KAY€CTBEHHOW TUCKPETHON U HENPEPHIBHOW U3MEHYH-
BOCTH.

5. Bapuanmonssiii psg. OcOOEHHOCTH paclpeieICHHs BapuaHT B BapuallmoHHOM psany. ['padu-
YEeCKOe M300paKeHNE BApUAIIMOHHOTO PsIIa.

6. CratucTuyeckue Moka3aTenu Ajs XapaKTepUCTUKH COBOKYITHOCTH.

7. Pa3max BapualiMOHHOTO psAJa U JMMHUTBL. MoJa 1 MeinaHa.

8. Cpennss apudmerndeckas. @opmyisl A BerauciaeHus. Ommoka cpenHeid apuMeTHIecKou.

9. Cpennsis reomerpuueckast. Cpenusis kBagparuueckas. Cpeansisi rapMmonuyeckast opmyiibl
JUISl UX BBIYUCIICHUS.

10. BapuaHca u cpeHee KBaJpaTu4ecKoe OTKIOHEHUE.

11. Ilouarue creneHn cBOOOIBI.

12. KoaddumueHT Bapuauu, ero OTIMIHE OT CPEAHETO KBAAPATUIECKOTO OTKIOHEHHUSI.

13. 3aKkOHOMEPHOCTH Cay4aitHON Bapuanuu. BepoaTHOCTh. @OPMYIIbI CIIOKEHUS U YMHOKEHUS
BEPOSITHOCTEH.

14. HopmainibHasi BapralilmOHHAsI KpUBasi U €€ Xxapakrepuctuka. HopMupoBaHHOE OTKIIOHEHHE.

15 buHOMMabHOE pacnpeesIeHuE.

16. Pacnipenenenue Ilyaccona.

17. AcuMMeTpUYHOE, SKCIIECCUBHOE U TPAHCTPECCUBHOE paclpeieiIeHus

18. JloBepurtenbHbIe BEPOSATHOCTH WIIH TIOBEPUTEIbHBINA HHTEPBAL.

2 MmoayJsb
1. YpoBHu 3HaunMocT. CBsI3b MEXIY YPOBHEM 3HAUUMOCTH U BEPOSTHOCTHIO.
2. OrueHka J0CTOBEPHOCTH CTATHCTHYECKHUX MOKa3areseil. BreiOOpouHbIe 1 reHepaibHbIE COBO-
KYITHOCTH.
Cpennue ommOKH, OMTMOKH BEIOOPOYHOCTH. DOPMYIIBI BEIYUCICHUS.
Kputepnii CtbrozieHTa, ciiyyan U IpUMEPHI €ro UCII0JIb30BaHMHS.
Hynesas runore3a. CylHOCTh HYJIEBOM THIIOTE3HI.
Kpurepuii @umiepa. Meronb! €ro BHIYUCIECHUS
[IpumeHneHne KpuTepus XU-KBaJApaT JJIs aHAJIM3a CTENEHN COOTBETCTBUS (PAKTHUECKUX JaH-
HBIX TEOPETHYECKHU 0KUIACMbIM.
8. IlpumeHeHue KpUTEpHS XU-KBAIPAT I CPABHEHUS IBYX SMIUPUUECKUX PACIPEICICHUN.
9. Meroas! HenapameTpuueckoil craructuku: Meron CmupHosa-Koamoroposa
10. Metoasl HEmapamMeTpuyeckoil ctaTucThuku: Meron Bunkokcona-MaHHa- Y UTHH.
11. Merozas! HenapameTpuueckoi craructuku: Kpurepuii Kpyckana Yomnuca.
12. ®opmymsl 115 OTIpeeieHUsT He0OXOAMMOT0 00BEMa BEIOOPOUYHON COBOKYITHOCTH.
13. M3mepenue cBsizu. Koppemstuus. [onstie o koppensuuu. CBoiicTBa KodpduIenTa Kkoppe-
JSUN
14. AnropuTM BBIYMCICHUS KO3(PPHULIMEHTa KOPPETAUN B Maioil BIOOpKe. OIeHKa ero 10CTo-
BEPHOCTH.
15. AnropuTM BBIYMCIECHUS KO3 PHLIMEHTA KOPPETAIUN B OOJIBILION BEIOOPKE.
16. Ilonsarue o perpeccun. Koaddumment perpeccun. Ommodka ko3P huiimenTa perpeccuu u ero
JIOCTOBEPHOCTb.

NonkAEwWw
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17. Panrosslif k03¢ GUIMEHT cBsi3U 10 CIHpMEHY.

18. Ilonuxopuyeckuii moka3zareib CBS3H.

19. T'enernueckuii KO3(pPUIMEHT KOPPEIALUN MEXKIY TPU3HAKAMH

20. JIucnepcuonHblii aHau3. CyIIHOCTh TUCIEPCUOHHOTO aHAIN3A.

21. OO6mas cxema JUCIIEPCUOHHOTO aHaIN3a MPH OAHO(PAKTOPHOM SKCIIEPUMEHTE. Y CTaHOBJIE-
HHUE JOCTOBEPHOCTH BIUSHMS N3y4aeMoro gakropa.

KPUTEPUU OLHEHKH

Onenka «0TJH4YHO» (85-100 OanyoB) BBICTABISETCS OOYyYalOIIEMYCs B CIlydae €ro IHOJHBIX,
rI1yOOKMX 3HaHMHU 1O pas3zienaM MpOorpaMMbl IUCIHUILUIMHBI, CBOOOJIHOIO BIIAJCHUS CIIELUAIbHON
TEPMHHOJIOTHEN, TPaMOTHOI'O PEUEBOr0 M3JI0KEHHSI MaTepHala Mo BOIpocaM MOAYJS U JOMOJ-
HUTEJIBHBIM BOIIPOCAM, a TAKXKE B CIIy4ae MOJHOI0 OTBETA HA BCE BOMPOCHI NIPENOAABATENS.

Onenka «xopomo» (70-84 Oamra) BeICTaBISETCS OOydYaOIIEMYyCsl B ClIydae €ro XOpOIIuX,
BIIOJIHC UCUCPIIBIBAIOIIUX 3HAHUHU 110 pasaciiaM MnmporpamMmbl JUCHUIIIIMHBI, BJIAJCHHUA CIICIIUAIIb-
HOM TEpMUHOJIOTHEH, TPAMOTHOTO PEUYEBOT0 H3JIOKEHHUS MarepHajia Mo BOMpOcaM MOIYJs, a
TaK)Ke B Cllydae 3aTpyJHEHUN MIPU OTBETE HA OJUH U3 TPEX BOMPOCOB IK3AMEHA.

OrneHka «yI0BJIeTBOPHUTEIbHO» (55-69 Oana) BhICTaBisieTcs OOydaroleMycsl B ClIydae €ro
YJIOBJIETBOPUTEIBHBIX, TOBEPXHOCTHBIX 3HAHUM MO pazjiesiaM NMporpaMMbl AUCHUILINHBI, HE3HA-
YUTEJBHBIX 3aTPYJHEHUN MPU UCIOJIb30BAHUU CIIELIMAIBbHOW TEPMHUHOJIOIMH, HO OTHOCUTEIBHO
IPaMOTHOTO PEYEBOI0 M3JIOKEHMsI MaTepHasa o BOIIpOcaM MOJYJIs, a TAKXKe B CIydyae HEKOTO-
PBIX 3aTPYAHEHUH IIPU OTBETE HA J1BA U3 TPEX BOIPOCOB IK3aMEHA.

OrneHka «HeyAOBJIeTBOPUTEIbHO» (0-55 Oanna) BeICTABISIETCS 00YYaOLIEMYCsl B CIIydae €ro
HEY/IOBJICTBOPUTEIBHBIX 3HAaHUH IO pa3zesaM MPOrpaMMbl JUCLHUIUIMHEL, T. €. B TEX CIydasXx,
Korjia oOyJaronuiicsi He J1aji MOJTHOTO OTBETa HU Ha OJMH M3 MOCTaBJICHHBIX BOMIPOCOB. B ciyuae
MOJTHOTO OTKa3a OT OTBETOB OOyJarouiics He HaOupaeT OauIbl Ha YK3aMEHe.

4.2 UnauBuayajibHble 321aHUSA

ITo Teme «KoppeasiumoHHO-perpecCHOHHbIN aHAJIM3»
A) JIluneiiHasi M HeJIMHeIHasI perpeccus

3apanue 1. Beipa3uTh ypaBHEHHEM JIMHEWHOM PErpecCid WHTEHCUBHOCTH POCTa TEIOK OT 1
1o 18 mecs1es, Kr;

3apanue 2. Bripazuth ypaBHEHHEM HEIMHEHHOW perpeccuu (mapabdoJibl BTOPOTO MOPSIKA)
MU3MEHEHUS YI0€B Y KOPOB-PEKOPAUCTOK YEPHO-NECTPOM MOPOALI OT 1 10 8 aKTanuu, Kr;

Brrancnenus He0OX0AMMO BBITIOTHATH B OMPEIEeIEHHON TOCIeI0BATEIbHOCTH:

1) B COOTBETCTBHH C BapMAHTOM 3a/JIaHHSI BHECTH MEPBUUYHYIO WH(MOpMAIi0 00 MHTECHCUB-
HOCTH POCTa CUMMEHTAJILCKUX TEJIOK B KOMIIBIOTEPHYIO Iporpammy «Microsoft Excel»;

2) BBIYMCIUTH CPEIHUE 3HAYCHHS KUBOM Macchl TENOK OT 1 g0 12 mecsieB: BCTaBKa —
(YHKLINU — CTATUCTHYECKUE — Cpe/lHee 3HaUCHHE (Cp3Hay);

3) MOCTpOUTh YpaBHEHHUE JTMHEMHOMN perpeccum, 3a x B3ATh Mecsll BelpammBanus (1, 2, 3,4 u
T. 1.), 32 y — )KUBYIO Maccy:

y,=a+bx rae
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4 = _h Zx_b _nXxy—Xx2y
Y oon om0 aY = x)
4) onpenenuTs MPOTHO3UPYEMBIE TTOKA3aTeNn XKHUBOM Macchl oT 1 10 12 mecsina, a Takxe
JlaTh 3KcTpanoisiuuio ot 13 qo 18 Mecsna;
5) u300pa3uTh ¢ TEKCTOBOM peaakTope «Microsoft Word» sMIupudeckyro U TeopeTude-
CKYIO KpHBBbIE )XKMBOM Macchl OT 1 70 12 m oT 1 10 18 Mecs1eB COOTBETCTBEHHO;
6) B COOTBETCTBUHU C BaPUAHTOM 33/IaHUS BHECTH MEPBUYHYIO HH(QOPMAIIMIO O BETUYNHE
YI0€B KOPOB-PEKOPAUCTOK OT 1 10 6 MecsIa B KOMIbIOTEpHYIO nporpammy «Microsoft Excel»;
7) BBIYMCIIUTH CPEAHUE 3HAUCHUS YI0€B KOPOB-PEKOPAUCTOK OT 1 10 6 Mecsia: BCTaBKa
— (DyHKIIMM — CTATUCTUYECKUE — CpeIHEe 3HaUeHue (Cp3Hay);
8) MOCTPOUTH YpaBHEHHE HEJIMHEHHOW perpeccuu, 3a X B3aTh HoMep Jakrauuu (1, 2, 3, 4
U T. 11.), 32 y — BEJIMUYUHY YA0EB:

- 2
y,=a+bx+cx”,

an + bEx + c2Ix’ = 2y
aZx + bIX* + cZx’ = Zxy
aZx’ + bEx + c2x! = ny2 (cm. npumep Hudice);
9) ompenenuTh MPOTHO3UPYEMBIC TTOKa3aTeNH ynoeB oT 1 g0 6 JlakTanuu, a Takxke JaTh
HKCTPAMOJISIIIUIO 110 7 U 8 NaKTaLUAIM;
10) mo pe3ynapTaram NPOBEAEHHOIO aHAIM3a CHEJIaTh BBIBOALI M MPEIJIOAKEHUS MTPOU3-
BOJICTBY.

IIpumep BLIYUCICHUS TEOPETHYECKOH KPUBOH MapadoJiLl BTOPOro HOPAIKA
110 DMIIUPHIECKUM TAHHLIM

3ananue: pazpaboTaTh ypaBHEHHUE JUIS TIPOTHO3a YPOBHS PEHTAOCIBLHOCTH MPOU3BOACTBA MOJIO-
Ka B 3aBHCHMOCTHU OT BEJIMYMHBI YIOEB B CTAJaX KPYMHOTO POraToro CKOTa, €CIH MPHU YAO0e IO
3500 xr, mpu 3501-4000, 4001-4500, 4501-5000, 5001-5500 u ipu Gosiee 5501 kr mMos0Ka ypo-
BeHb (haKTHUECKOI peHTabeTbHOCTH COOTBETCTBEHHO coctaBmi 22,1, 8,2, 9,5, 7.9, 14,1 u 17,2%.

=3 PenTabeabHocTb, % E=——3 Ilporuo3 no ¢popmy.ie
= = = = [JoanHoMuaJbHasi (PenTabebHOCTB, %) HoanaomuansHas (IIpornos no gpopmy.ie)
25 4
22,1
20 4+ 19,3

20,8
%\ /s
,, 14,1 ,

PenTabeJbHOCTD
npou3BoaAcTBa, %
[S=Y
)]
|

[y
=}
|

5 T T T
mo 3500 xr 3501-4000 4001-4500 4501-5000

5001-5500 ooJee 5501

Fpapauua ynoes, Kr

Pucynok 1 — 3aBucumocTh peHTa0eIbHOCTH MPOU3BOJACTBA MOJIOKA
OT BEJIMYMHBI CPEHUX YA0EB B X034iCTBAX, %
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JUisg ynpoleHust pelieHnst 3TOro 3aJaHusl paclpelesiuM BEIWYMHBl HA paHrd, TO e€cTh |
oyner — 3500, KaXaplid CIEAYIOMIMK paHT OyJeT yBenuuuBaThcs B cpenneM Ha 500 Kr MoJoka.
I/I3 pHcyHKa HarJsiiHO cne;[yeT, qToO peHTaGQHBHOCTB HpOI/IBBOI[CTBa MOJIOKa C yBeJ’II/I‘IeHI/IeM
yJIOCB CHayvaja yMEHbIIaIach, a 3aTeM Bo3pacraia. CieoBarelbHO, JaHHAS 3aBHCHMOCTD ITOJI-
YUHIETCS MAaTeMaTUYeCKOW 3aBUCHUMOCTH, KOTOPYIO MOXKHO BBIPAa3UTh ypaBHEHHEM MapaOoibl

— 5 e
BTOporo mopsaka: Y, = a4 t bx +¢x” rae ¥ x — PEHTabebHOCTh, IIPOTHO3UpYEMast ye-

pe3 ynoii (x). [{nst aToro cienaem cienyronye BeIYuciaeHus (n=0).

Taomuua 3 — [HocaenoBaTeILHOCTH BHIYHMCJICHHU A

NPH BbIBeJeHUH YPABHEHH s NapadoJibl BTOPOro MOpPsiAKa
3 4

Lo X y Xy X X X yx©
s 2 1| 221 | 221 1 1 1 2.1
=37 2 | 82 | 164 | 4 8 16 32.8
= 85 3 | 95 | 285 | 9 27 81 85.5
S o & 4 | 79 | 316 | 16 64 256 | 12064
53 5 | 141 | 705 | 25 125 | 625 | 3525
& 6 | 172 | 1032 | 36 | 216 | 1296 | 6192

> 21 | 79 | 2723 | 91 | 441 | 2275 | 1239

IlepBblIii 3Tan BHIYHCICHHUI:
an + bIX +cIx’ =Xy
aXx + bIx’ + cIx’ = Ixy
a¥x’ + bIx’ + cxx’ = Tyx?,
OTKyZa clenyeT
CHUCTEeMa YpaBHEHUH:
6a+21b+91c=79
2la+91b+441c =272,3
91a +441b + 2275¢c = 1239,
JIeNIUM KaXK/10€ ypaBHEHUE
Ha KO3 PHUIKEHT NPH a:

Bropoii 3Tan BeIuMcIeHUH
(Tmocne neneHus Ha a):
a+3,5b+15,167c = 13,167
a+4,33b+21c=12,967
a+ 4,846b + 25¢ = 13,61,
W3 2-r0 BEIYUTAEM 1-€,
u3 3-T10 - 2-¢ ypaBHCHHUE:
0,83b + 5,833¢c =-0,2
0,516b + 4c = 0,643,
JeJTM KaXKJ10e YpaBHEHUE
Ha KO3 PuuueHT npu b:

TpeTuii 3Tan BblYMCIeHU
(mocne nenenus Ha b):
b+ 7,028¢ = -0,241
b+ 7,752¢ = 1,246,
U3 2-TO BEIYATAEM
1-e ypaBHEHME:
0,724¢c = 1,487,
HaxoauM ¢ = 2,054.

YeTBEépThIii 3TAN BHIYUCIECHMIA:
Haxomum ko3¢ dunment b:
b+ 7,028-2,054 = -0,241
b =-14,6765
Haxonum xosddunuenT a:
a+3,5(-14,6765) +
+15,167-2,054 = 13,167,
a-51,368 + 31,153 = 13,167,
a=13,167-(-51,368 +
31,153)=33,382

CJ'ICI[OBS.TCJ'H:HO, (bOpMYJ'Ia JJI TPOTHO3a BBITIIAAUT CIICAYIOIIUM O6p8.30M:

y. =33,382 +14,6765 + 2,054°
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Ta6nuna A - UHTEeHCHBHOCTH POCTA TEJI0K OT poxaeHusi 10 12 mecsiieB

o JKuBas macca 1o mecsiam, Kr
= 1| 2 3 4 5 6 7 8 9 10 11 | 12
5625 | 62 | 93 120 139 144 163 190 213 | 233 250 265 | 280
5642 | 52 | 76 96 111 122 135 154 180 | 216 232 242 | 256
6082 | 40 | 61 | 83 92 102 | 113 | 126 | 145 | 164 | 182 | 198 | 223
5992 | 47 | 65 80 97 100 100 100 100 108 130 150 | 175
5874 | 41 | 56 | 81 91 100 | 106 | 123 | 144 | 160 | 171 | 190 | 209
5958 | 41 | 61 86 105 105 110 124 146 181 201 221 | 242
6006 | 51 | 72 92 102 112 128 141 148 164 197 207 | 216
5695 | 45 | 59 73 103 105 105 119 137 150 160 169 | 193
5695 | 45 | 59 73 103 105 105 119 137 150 160 169 | 193
6032 | 51 | 74 95 110 115 117 123 141 168 184 192 | 199
5878 | 48 | 68 93 100 113 133 139 144 154 172 189 | 208
5928 | 39 | 53 73 93 107 115 130 147 173 197 215 | 233
5860 | 54 | 80 | 104 | 112 | 120 | 135 | 149 | 165 | 185 | 204 | 222 | 241
5934 | 37 | 55 | 170 92 111 | 121 | 141 | 157 | 173 | 190 | 207 | 225
5878 | 48 | 68 93 100 113 133 139 144 154 175 200 | 220
5930 | 43 | 62 82 95 107 124 143 156 179 199 209 | 219
5048 | 44 | 64 | 89 | 108 | 124 | 141 | 158 | 183 | 204 | 220 | 236 | 253
6032 | 51 | 74 | 95 | 110 | 115 | 117 | 123 | 141 | 168 | 184 | 192 | 199
5917 | 46 | 66 88 101 105 105 105 105 114 137 161 | 192
5999 | 54 | 78 95 95 95 95 96 110 140 171 185 | 199
5570 | 48 | 62 67 70 72 75 82 99 112 129 147 | 155
6025 | 50 | 71 | 92 | 103 | 108 | 116 | 126 | 149 | 178 | 199 | 214 | 225
5998 | 42 | 60 88 102 116 131 146 159 183 199 215 | 226
6121 | 45 | 64 79 91 109 122 138 158 181 207 220 | 245
6054 | 46 | 62 78 94 109 125 141 157 173 189 205 | 230
6105 | 46 | 66 80 90 101 111 126 146 164 179 205 | 235
0097 | 48 | 78 96 105 106 115 136 154 191 205 219 | 230
Ta6nuna b — Yaou 4épHo-nécTpbIX KOPOB-PEKOPANCTOK
0 JlakTanus
n/m 1 2 3 4 5 6
1 5214 6098 7957 7857 6974 4015
2 5638 4409 8338 7704 6451 4975
3 4357 5989 7311 5728 5163 5363
4 5784 6822 8134 6622 6104 6921
5 5528 4933 6279 7040 7506 5174
6 5998 8075 7355 6786 7000 5812
7 4904 5765 6649 7486 7865 6583
8 6000 7867 8849 7551 8821 6235
9 5350 5350 7288 6671 5849 6687
10 3426 5299 7155 6039 7394 7524
11 5456 7304 8174 6683 5934 6502
12 5241 6273 7160 6078 5808 5739
13 3949 4945 6618 7037 6501 6379
14 5428 5113 7059 7557 5798 5288
15 5077 4829 7935 8141 7887 5927
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Ta6nuna A - UHTEeHCHBHOCTH POCTA TEJI0K OT poxaeHusi 10 12 mecsiieB

o JKuBas macca 1o mecsiam, Kr
= 1|2 3 4 5 6 7 8 9 10 11| 12
6183 | 51 | 71 88 98 106 129 155 168 175 195 205 | 230
6040 | 50 | 71 85 85 86 90 94 111 134 153 180 | 201
6019 | 42 | 54 71 83 85 90 95 107 131 155 165 | 187
6025 | 50 | 71 | 92 | 103 | 108 | 116 | 126 | 149 | 178 | 185 | 194 | 213
5998 | 42 | 60 88 102 116 131 146 159 180 200 220 | 240
5993 | 49 | 74 98 119 130 152 160 189 | 208 225 250 | 270
5867 | 66 | 101 | 107 127 143 165 167 186 | 208 228 244 | 262
6117 | 52 | 75 | 95 | 106 | 131 | 143 | 170 | 172 | 174 | 205 | 249 | 270
6056 | 56 | 80 90 91 96 103 116 137 160 180 200 | 220
6086 | 49 | 68 92 114 131 150 164 174 185 196 203 | 225
6101 | 49 | 70 93 107 110 110 113 133 150 162 207 | 227
6088 | 52 | 74 97 116 137 155 163 174 186 196 187 | 209
5988 | 44 | 65 84 102 110 117 135 153 169 184 205 | 229
6128 | 55 | 81 | 104 | 120 | 128 | 147 | 169 | 194 | 204 | 213 | 201 | 218
5893 | 54 | 82 99 109 132 135 139 144 154 171 195 | 223
6012 | 50 | 70 90 106 110 113 133 148 164 195 188 | 206
6021 | 51 | 71 | 91 | 105 | 105 | 105 | 112 | 135 | 153 | 174 | 219 | 242
6150 | 39 | 53 84 101 111 130 145 152 180 188 208 | 221
5699 | 49 | 66 80 100 105 125 150 179 185 200 215 | 228
5947 | 51 | 74 96 114 120 120 120 137 162 183 155 | 165
5742 | 52 | 74 | 95 | 100 | 105 | 120 | 120 | 130 | 140 | 145 | 205 | 227
5169 | 53 | 73 94 104 114 135 140 140 154 173 145 | 145
5868 | 66 | 100 | 100 | 107 | 128 | 155 | 161 | 179 | 201 | 223 | 194 | 212
5400 | 55 | 72 | 84 93 112 | 121 | 129 | 145 | 162 | 173 | 245 | 267
5683 | 47 | 60 72 81 93 105 109 128 151 165 203 | 223
5617 | 49 | 66 81 101 124 138 149 166 | 201 225 189 | 207
5414 | 54 | 67 75 86 97 102 105 107 116 129 235 | 241
Ta6nuna b — Yaou 4épHo-nécTpbIX KOPOB-PEKOPANCTOK
0 JlakTanus
n/n 1 2 3 4 5 6
1 5161 6837 7089 6246 7249 7819
2 5665 8715 8865 9602 6296 5487
3 4926 6089 6861 6843 4909 6722
4 5173 7302 5878 6569 6112 6846
5 6229 6382 7118 5974 6690 7608
6 5303 7573 7001 6605 6384 6232
7 6171 7969 6775 6579 7122 6636
8 6145 6445 5685 6815 8120 6885
9 6797 5531 6933 6887 7595 8117
10 5240 5720 6774 7393 7573 7065
11 5205 5602 5444 6678 8164 6537
12 5910 6241 7926 7201 7420 7690
13 5654 7502 7455 7362 6032 6416
14 4376 5462 6367 7487 7573 6444
15 5605 6969 7752 6526 7000 5283
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o JKuBas macca 1o mecsiam, Kr
= 1 2 3 4 5 6 7 8 9 10 11 12
5622 | 53 73 95 109 118 129 144 158 180 205 228 232
5675 | 51 72 94 116 125 134 148 168 197 216 232 251
5418 | 56 | 76 | 88 93 104 | 110 | 110 | 110 | 110 113 | 115 | 118
5640 | 52 69 91 99 115 135 163 192 218 232 242 | 251
5661 60 84 109 124 140 165 185 201 213 226 238 251
5636 | 55 76 99 117 129 135 158 178 209 238 249 258
5806 | 56 78 87 95 113 128 143 155 173 184 197 209
5594 | 57 | 85 | 102 | 111 124 | 134 | 142 | 153 | 173 | 200 | 222 | 238
5662 | 57 79 100 115 128 139 154 174 198 220 236 | 253
5618 | 56 77 97 109 135 144 163 179 195 209 223 236
5743 | 56 78 100 116 130 159 183 220 227 233 240 246
6062 | 51 72 84 100 101 111 120 138 152 166 179 200
6072 | 55 | 76 | 92 98 118 | 137 | 144 | 171 | 187 197 | 207 | 229
5858 | 65 | 100 | 107 | 132 147 | 171 | 186 | 194 | 203 | 216 | 230 | 244
5859 | 44 58 73 88 105 115 117 122 132 148 171 194
5833 | 54 80 106 131 152 171 193 208 223 238 253 269
5671 | 45 62 79 100 106 120 130 149 155 155 165 185
5831 | 46 64 84 103 114 129 139 153 159 183 201 216
5849 | 49 70 91 99 117 133 143 153 176 198 217 236
5567 | 49 68 85 90 91 106 111 132 149 168 188 216
5532 | 69 88 101 121 129 142 156 171 192 211 234 252
5650 | 45 57 70 82 94 110 131 147 168 189 199 208
5483 | 45 59 69 89 110 110 112 120 133 151 183 214
5488 | 50 | 62 | 75 75 75 75 76 80 | 84 | 100 | 104 | 123
5481 | 57 | 69 | 82 89 96 102 | 125 | 151 | 161 172 | 198 | 214
5628 | 57 | 85 | 110 | 117 130 | 131 | 144 | 161 | 176 | 216 | 231 | 241
5844 | 54 | 82 | 109 | 136 148 | 167 | 194 | 204 | 213 | 224 | 233 | 240
Tabmua b — Yiou 4épHo-nécTpbIX KOPOB-PEKOPAMCTOK
0 JlakTarus
/o 1 2 3 4 5
1 6200 6187 6754 7623 7797 7586
2 6177 6020 8097 7664 8050 7704
3 5113 6198 5473 6238 7165 7137
4 5145 7092 7200 7048 6977 4000
5 5811 5349 5139 6894 6040 7150
6 5638 4409 6597 8338 7704 6451
7 4357 5989 7216 7311 5728 5163
8 5784 6822 7866 8134 6622 6104
9 5528 4933 5543 6279 7040 7506
10 5998 8075 7580 7355 6786 7000
11 4904 5765 5784 6649 7486 7865
12 6000 7867 9662 8849 7551 8821
13 5350 5350 5860 7288 6671 5849
14 3426 5299 6296 7155 6039 7394
15 5456 7304 6345 8174 6683 5934
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o JKuBas macca 1o mecsiam, Kr
= 1| 2 3 4 5 6 7 8 9 10 11 | 12
5630 | 52 | 75 95 109 110 114 120 129 154 172 214 | 226
5653 | 50 | 68 89 103 118 130 148 167 178 194 209 | 220
5732 | 45 | 62 | 85 | 114 | 136 | 146 | 158 | 176 | 191 | 195 | 198 | 222
5462 | 52 | 66 78 84 89 90 94 120 143 168 196 | 223
5549 | 48 | 57 62 68 84 105 117 132 154 169 199 | 237
5517 | 54 | 75 87 104 110 113 118 140 165 198 213 | 221
5461 | 52 | 72 84 85 103 105 125 143 168 189 208 | 228
6341 | 46 | 64 | 82 | 110 | 120 | 130 | 142 | 160 | 180 | 200 | 222 | 244
6041 | 43 | 59 | 81 | 107 | 122 | 131 | 137 | 153 | 181 | 205 | 227 | 250
6027 | 40 | 50 80 80 90 95 106 135 140 159 180 | 206
6057 | 48 | 67 91 112 115 118 133 160 181 201 220 | 245
6050 | 47 | 64 89 90 95 100 120 135 149 168 189 | 219
6396 | 55 | 81 | 107 | 110 | 122 | 131 | 143 | 159 | 181 | 201 | 223 | 245
6142 | 41 | 52 | 68 80 82 87 98 | 119 | 142 | 155 | 178 | 198
5925 | 37 | 53 73 93 103 110 118 135 161 189 210 | 235
5924 | 48 | 63 75 92 105 135 166 193 | 225 248 268 | 285
5997 | 40 | 62 87 95 105 116 140 164 188 208 228 | 249
6203 | 52 | 73 92 101 106 128 151 170 180 199 209 | 229
6252 | 51 | 72 89 97 107 125 139 150 176 206 232 | 259
6381 | 47 | 64 81 108 123 135 157 173 191 215 237 | 265
6316 | 44 | 59 | 73 92 95 | 115 | 136 | 159 | 184 | 206 | 234 | 256
6290 | 49 | 69 88 108 131 152 160 190 | 221 244 264 | 280
6061 | 48 | 66 80 83 95 105 128 146 165 183 209 | 225
6061 | 48 | 66 80 83 95 120 145 171 198 225 250 | 270
6165 | 45 | 63 83 96 107 119 137 162 191 225 245 | 265
6364 | 44 | 52 | 71 94 119 | 139 | 164 | 180 | 204 | 228 | 249 | 273
6020 | 52 | 73 92 100 120 140 160 183 | 201 228 249 | 268
Ta6nuia b — Yaou 4épHo-nécTpbIX KOPOB-PEKOPANCTOK
0 JlakTanus
n/m 1 2 3 4 5 6
1 5241 6273 6428 7160 6078 5808
2 3949 4945 6174 6618 7037 6501
3 5428 5113 6543 7059 7557 5798
4 5077 4829 7585 7935 8141 7887
5 5161 6837 7089 6246 7249 7819
6 5665 8715 8865 9602 6296 5487
7 4926 6089 6861 6843 4909 6722
8 5173 7302 5878 6569 6112 6846
9 6229 6382 7118 5974 6690 7608
10 5303 7573 7001 6605 6384 6232
11 6171 7969 6775 6579 7122 6636
12 6145 6445 5685 6815 8120 6885
13 6797 5531 6933 6887 7595 8117
14 5240 5720 6774 7393 7573 7065
15 5205 5602 5444 6678 8164 6537
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o JKuBas macca 1o mecsiam, Kr
= 1| 2 3 4 5 6 7 8 9 10 11 | 12
6264 | 48 | 65 85 104 113 125 137 150 180 199 228 | 242
6145 | 41 | 60 76 80 95 105 125 145 170 200 228 | 253
6165 | 51 | 71 | 90 | 101 | 116 | 129 | 155 | 176 | 196 | 201 | 229 | 247
6235 | 47 | 66 | 91 | 108 | 120 | 139 | 158 | 179 | 180 | 199 | 214 | 242
6267 | 51 | 75 | 103 | 120 | 135 | 152 | 162 | 187 | 196 | 220 | 249 | 267
6207 | 51 | 71 95 100 115 125 140 156 170 200 222 | 244
6258 | 50 | 70 100 106 125 140 160 186 | 200 225 247 | 270
6206 | 40 | 55 78 94 105 129 145 174 199 219 233 | 256
6177 | 48 | 65 89 95 110 125 149 169 180 201 220 | 245
6225 | 44 | 60 80 96 110 130 150 170 199 218 239 | 259
6157 | 55 | 75 86 102 117 131 151 175 | 191 201 223 | 245
6248 | 50 | 69 87 100 106 124 138 157 177 195 208 | 234
6221 | 50 | 70 | 93 | 121 | 149 | 170 | 187 | 190 | 215 | 235 | 261 | 288
6274 | 54 | 78 103 134 153 173 197 223 | 243 268 288 | 300
6353 | 48 | 64 74 88 107 128 154 175 | 200 228 268 | 299
6333 | 51 | 66 73 90 120 137 147 155 170 199 219 | 242
6022 | 41 | 54 67 86 106 131 156 181 200 226 252 | 269
5861 | 47 | 66 86 103 131 150 165 180 | 206 245 267 | 285
5957 | 45 | 59 70 85 96 119 139 149 170 206 234 | 256
6220 | 52 | 75 95 104 119 138 155 174 | 203 231 260 | 285
5862 | 40 | 54 68 80 94 110 129 147 160 183 209 | 235
5953 | 53 | 73 88 103 119 141 163 177 | 200 225 250 | 270
6075 | 46 | 63 79 93 110 125 141 162 190 225 245 | 265
6046 | 47 | 64 | 81 | 100 | 124 | 140 | 160 | 185 | 200 | 229 | 258 | 279
5961 | 45 | 60 75 96 120 145 160 188 | 210 238 259 | 278
6219 | 49 | 64 74 84 98 124 145 168 189 205 229 | 250
5962 | 51 | 70 85 104 110 131 151 174 | 200 225 250 | 276
Tabnuna b — Yaou 4épHo-nécTpbIX KOPOB-PEKOPANCTOK
No JlakTanus
n/m 1 2 3 4 5 6
1 5090 6527 5973 6839 7022 6657
2 4758 5363 7232 5985 7105 6736
3 3892 4533 5435 5939 6757 7294
4 4801 5470 5609 7157 5860 5870
5 4808 6124 7347 6131 5424 5721
6 5608 4985 7432 7036 7064 5370
7 4718 5894 6997 6994 5914 6892
8 4472 5374 6040 5666 7101 6239
9 5159 6107 7249 6950 7079 5406
10 4067 5181 6494 4751 7148 6084
11 5340 6235 5712 6720 7271 7032
12 5236 6579 7423 6100 5713 5293
13 5561 6402 7094 7230 5977 6089
14 7041 9188 10572 11936 10953 10598
15 6691 5691 7011 7670 6973 4816
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b) YpaBHenusi runep06o,1 pasHoro nopsiaka (HeJHHelHHasi perpeccus)

HeJMHEeHHas perpeccus (rmapadosa BTOpOTo MopsIIKa);

- b
y,=a+—
X
HeJMHeHHas perpeccus (runepOosia mepBoro MopsaKa);
— b
y x = a+ —
X

HeNMHEeHas perpeccus (Tunep0oia BTOPOro MopsaKa);

— c

y,=a+b-x+—
X

HEJIMHENHas perpeccus

(rumep6oIa IepBOro MopsiaKa ¢ TpPeMsi HEU3BECTHBIMH);

yx=a+—3
X

HeJMHeNHas perpeccus (runepOoa TPEThEro MopsaKa).

Jlst Gonee mMoapoOHOTO M3YYECHHS JAHHBIX MOCTPOCHUS YpaBHEHHH pPETrpeccHil MOKHO
BOCIIOJIB30BAThCsl CIICIUANIBHON JIUTEpaTypolt (Hampumep, yueonukom I'. @. Jlakuna «buomer-
pusi»). Cnenyer Takke oOpaTUTh BHUMaHHE Ha TO, YTO TOYHOE MEPBUYHOE ONpEACICHUE AUHA-
MUKH U3MEHYUBOCTH MO3BOJUT BbIOpATh M OCTPOUTH MPABUIIBHOE ypaBHEHUE I MaTeMaTuyde-
CKOI'O BBIPQ)XEHUS JUHAMUKH.

[Tpu 3TOM [UIs1 OTpeseieHNs TapaMeTpoB @ U b HEOOXOAUMO PELIUTh CUCTEMY CIEIYIO-

IIUX HOPMaJIbHBIX YPAaBHCHUM:

1 1 1 1 1 1
an + b Z—I Zy : (12—+bz—2= Zl,oﬂ(yﬂa crnenyetrd = —(ZyZ—Z—ZlZ—],
X X X X D X X X

2
b=_[pz2_yyr! ! !
=—|n——Ly— | rtne D =nk — - Y — | - OmpeaeNuTeNlb CHCTEMBI,
D X X X X
X — 3HaUEeHUS He3aBUCUMOM;
Y — 3HAYEHUS 3aBUCUMOI MEPEMEHHBIX BEIUYHH.
Jst HaXOXKIEHUS IMapaMeTpoB a b 11enecoo0pa3HoO MPOU3BOIUTE BEIYUCIICHUS, 3aIMUCHI-
Bas UX B BUAE TAOIUIGI 1.
W3 tabnuibl cneayrot Berauciaenus D, a u b:

2
D= nZLZ—(Z lj =11-38,9508 —15,09939° = 428,4589 —227,9916 = 200,567;
X X

cz=i ZyZL—ZXZl =;(50-38,9506—120,0124-15,09939)=0,675551;
D x> X X 200,4674
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b=_lnz2 _syrtlo 1 (11.120.0124 =50 -15,09939 ) =
DU x x) 200,4674

=200,567(1320,137 —754,9693) = 2,81925.

Tadoauua 4 — BolunciieHue ypaBHeHUs TUNIEPOOJIbI
MePBOro MOPs/AKA NP NPOrHo3e KOJMYEeCTBA AHTUTEeHOB
10 MX TeHeTHYeCKOMY Becy B MOMYJISAIUA

n X y ' b l Lz [Iporuos: ;x
X X X

1 0,2 16 0,04 80 5 25 14,7718
2 0,4 5 0,16 12,5 2,5 6,25 7,723675
3 0,6 6 0,36 10 1,666667 27777178 5,3743
4 0,8 3 0,64 3,75 1,25 1,5625 4,199613
5 1 3 1,00 3 1 1 3,494801
6 1,2 3 1,44 2,5 0,833333 0,694444 3,024926
7 1,4 4 1,96 2,857143 0,714286 0,510204 2,689301
8 1,6 3 2,56 1,875 0,625 0,390625 2,437582
9 1,8 3 3,24 1,666667 0,555556 0,308642 2,241801
10 2 1 4,00 0,5 0,5 0,25 2,085176
11 2,2 3 4,84 1,363636 0,454545 0,206612 1,957028
p) - 50 - 120,0124 15,09939 38,9508 50

B pesynbraTe BeIUUCIEHUH MoydaeM (OpMYILy JUIsl TOCTPOSHHS TEOPETUUECKON JTHHUN

KOJIMYCCTBA AHTUT'CHOB B 3aBUCUMOCTH OT UX YACTOThI B IOMYJISALIUNA:

2,81925
X
HEeJHWHEeWHas perpeccus (rumepooa mepBoro mopsiaKa).

— 2,81925
Hampumep, ecnu x=0,2, o y, = 0,675551 +—2 = 17,7718 (cM. mporuo3 B

2

y. =0,675551 +

tabimne 1). Cymma y =50 moaTBepKaaeT NPaBUIbHOCTb BEIYHUCIICHUM.

AHaNOTMYHO JUIsl HAXO0X/ICHUS TTapaMeTpOB a U b B cunepobone emopozo nopaoxka Heoo-

XOJIUMO PEIINUTD CIEIYIONIYI0 CUCTEMY HOPMaIbHBIX YpaBHEHHI:

1 1 1
an +b2.— =Xy ; a2—2+bz—4=ZLZ,OTKy/:[acnenyeT:
X X X X

1 1 y 1 1 y 1
a=—|2XyY—-YX—Y— |:b=—| nX—-XyX —
D(y x* x? xZJ’ D( x? Y xzj’

1

2
1

rneD = nX — (Z — | - ONpPENEUTENb CUCTEMBI.
X X
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2
D= nZ%—(Z sz = 7439 ,471 ~ 1517 165 = 5922 ,306;
X X

a= i[zyz% _ Z%Z%) = L (50-676,3156 — 462,696 - 38,9508) =
D 5922.,306

X X X
=0,00017(33815,78 — 18022,37935) = 2,685;

b= %(nle— zyzizj =0,00017 (11-462,696 — 50 - 38,9508 ) = 0,534.
X X

Tabaunna S — BeruucjieHne ypaBHeHUs1 THIEPO0JIbI
BTOPOT0 MOPSIIKA NPH MPOTrHO3e KOJIN4YeCTBA AHTHTeHOB
10 MX FeHeTHYEeCKOMY Becy B MOMYJISILUH

n X y x? x* yz 1—2 1—4 [Ipornos: ; .
X X X ’

1 0,2 16 | 0,04 0,0016 400 25 625 16,035

2 0,4 5 0,16 0,0256 31,25 6,25 39,0625 6,0225

3 0,6 6 0,36 0,1296 | 16,66667 | 2,777778 | 7,716049 | 4,168333333

4 0,8 3 0,64 0,4096 4,6875 1,5625 2,441406 3,519375

5 1 3 1,00 1 3 1 1 3,219

6 1,2 3 1,44 2,0736 | 2,083333 | 0,694444 | 0,482253 | 3,055833333

7 1,4 4 1,96 3,8416 | 2,040816 | 0,510204 | 0,260308 2,95744898

8 1,6 3 2,56 6,5536 | 1,171875 | 0,390625 | 0,152588 2,89359375

9 1,8 3 3,24 | 10,4976 | 0,925926 | 0,308642 | 0,09526 2,849814815

10 2 1 4,00 16 0,25 0,25 0,0625 2,8185

11 | 2,2 3 4,84 | 23,4256 | 0,619835 | 0,206612 | 0,042688 | 2,795330579

z - 50 - 63,9584 | 462,696 38,9508 | 676,3156 ~50

B pesynbrare BIYHCICHUI TOTy4aeM BTOPYIO (hopMyITy JUIst TOCTPOSHUS TEOPETHUECKON

JIMHUHX KOJIMYECTBA aHTUT'CHOB B 3aBUCUMOCTHU OT UX YAaCTOTHI B IMOITYJIAIINH:

0,534

2
X

v, =2,685+

HeNMHeHHas perpeccus (runepdosa BTOPOTo MOpsIKa).

Takum o6paszoM, naxxe 6€3 BBIUMCICHUS KOPPEISAIUN BUHIHO, YTO BO BTOPOM ciaydae (ak-
TUYECKHE U IMITMPHUECKUE TaHHBIC COBMAJIAIOT CUIIbHEE, a CIIEAOBATEIBHO, IS TPOTHO3a KOJIU-
YCCTBA AHTUI'CHOB IO UX YAaCTOTC B MOMYJALUA JIYUIIC WCIOJb30BATH I‘HHGp6OHy BTOpPOTI'O IIO-
panka. Ha pucyHke npuBeneHa AMHAMUKA TEHOTUIIMYECKOW U3MEHUUBOCTU YIOE€B U KOJIMYECTBA

MOJIOYHOTO JKHMpa MPH Pa3HBIX CIIOCO0ax BHIOPAKOBKH IO YOH0.
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B mpaktuueckoii paboTe cenekimonepa Wik 0nosiora HepeaKo ObIBAIOT Cydau, TPH KO-
TOPBIX MPOAYKTUBHEIC MIPU3HAKU WM KaKue-TH00 mapaMeTphl CHavaia pe3Ko CHagaroT, a 3aTeM
CTa6I/IJ'II/I3I/IpyIOTC$I " IMPUHHUMAIOT OTHOCUTCIILHO IMMOCTOAHHOC 3HAYCHUC. ILH}I BbIpaBHHUBAHUSA SM-
NUPUYECKON JIMHUW PErpecCud B JaHHOM Cllydae CJCIyeT MPUMEHSTH ypaeHeHUue 2unepoo.ivl
mpemwvezo nopAoKa.

Jlnst HaXOXKJICHHSI TapaMeTpoB a U b B TurepOoiie TPEThEro MOopsiiKa TakKe HE0OX0AUMO

PELIUTb CUCTEMY HOPMAJIbHBIX YPABHEHUN:

1 1 1
an +b2—=Xy;al—+b2—(= Z%,omyﬂacnenym:
X X X X

1 1 y 1 1 y 1
a=—|XyY ——-Y—¥Y — . b=—| nX—-Yy¥X —
D( Y x® x> x3j’ D( x° Y x3j’me

1

2
1
D =nX — - (Z 7) - OTNIPEACIIUTENh CHCTEMBI.
P

X

Jlnis mprMepa BBIUMCIICHHS TapaMeTPOB @ M b BOCHOJIb3yeMCsl MIPEIbIIYyIIUMH TepBUY-

HBIMH JAaHHBIMU (CM. Tabnuiy 1 wnu 2).

Tabnuia 6 — Belunciienne ypaBHeHHs: TANEPGOJIbI
NEePBOro MOPSIAKA NPH MPOrHO3€¢ KOJHYECTBA AHTHTEHOB
110 UX FeHETHYECKOMY BeCy B MOMYJISIUH

3 6 y 1 1

n X y X X e el = IIporuos: y |
1 | 02 16 | 0,008 | 0,000064 2000 125 15625 16,15

2 104 5 0,064 | 0,004096 | 78,125 15,625 | 244,1406 4,775

3 106 6 0,216 | 0,046656 | 27,77778 | 4,62963 | 21,43347 3,631481
4 108 3 0,512 | 0,262144 | 5,859375 | 1,953125 | 3,814697 3,353125
5 1 3 1 1 3 1 1 3,254

6 1,2 3 1,728 | 2,985984 | 1,736111 | 0,578704 | 0,334898 3,210185
7 1,4 4 2,744 | 7,529536 | 1,457726 | 0,364431 | 0,13281 3,187901
8 1,6 3 4,096 | 16,77722 | 0,732422 | 0,244141 | 0,059605 3,175391
9 1,8 3 5,832 | 34,01222 | 0,514403 | 0,171468 | 0,029401 3,167833
10 2 1 8 64 0,125 0,125 0,015625 3,163
11 ] 22 3 10,648 | 113,3799 | 0,281743 | 0,093914 | 0,00882 3,159767
)y - 50 - 239,9978 | 2119,61 | 149,7854 | 15895,97 =50

2
D= nZi6 - (Zi) =11-15895,97 —149,7854> =174855,67 — 22435,666 = 152420,004;
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a=—|zyrtox 2yl L (50.15805 97 - 2119 61149 7854 ) =
D X T T2 )T 152420 ,004
= 0,0000066 (794798 ,5 — 317486 ,6) = 3,15;
b :-%;(n214%——-2y21—£;j::0,0000066 (11 -2119 ,61 — 50 -149 ,7854 )= 0,104 ;
X X

B pe3ynbTare BEIYUCIECHUI MOTydaeM TPEThio (OPMYITY AJIst OCTPOCHHS TEOPETHUECKON

JIMHUU KOJIMYCCTBA aHTUTCHOB B 3aBUCUMOCTU OT UX YAaCTOTHI B IMOITYJIAIIUH:

0,104

3
X

y. =315+

HeJMHeHHas perpeccus (runepOoa TPEThEro MopsaKa).

W3 npuBeaéHHBIX B TabIMIIE pacy€TOB MPOTHO3a TEOPETHUECKUX BEIMYHUH Y CIEIYET, YTO
HpI/I HUCIIOJIB30BAaHUUN JIA nporH03a ypaBHeHI/I}I FI/IHGPGO.HBI TpeTI:eFO HOp}II[Ka OCHOBHas 4acCThb
KOJIMYECTBA aHTUTCHOB, HauMHas ¢ 4acToThl 0,8, Oy/IeT HEMHOTO 3aBbIlIeHA. DTO JAET BO3MOX-
HOCTB TIPEIOIOKUTh, YTO AaHHas (hopmysia OyaeT MeHee TOYHOM ISl IIPOTHO3A.

Jnist HaXOKJIeHUsI TapaMeTPoB d, b U ¢ B rumnepOoIIe MepBoro Nopsiika ¢ TpeMsi HEM3BECT-
HBIMHU HGOGXO,Z[I/IMO peHme CI/ICTeMy HOpMa.HBHBIX ypaBHeHHﬁ, A€ HC BBIYUCIISICTCS onpe;[enn—
TE€Jb CUCTEMBI D:

1 1 1
an+b2 x+cX—=2%y; ax+bX x* +an =Xxy;al —+bn+cL — =X
x X x

Y
x
UTo06bl O NEPBUYHBIM JaHHBIM MOCTPOUTH JAHHYIO CHUCTEMY, CIIEIYET IMPEIBapUTEIbHO
y 1 1
BBIUUCITUTH 2X, 2y, 2Xy, Y=, YX—ulk — -
X X X
Ha ocHoBanum mpeaBapHUTEIbHBIX BBIYUCICHHUH (CM. Tabimma 4) CTpOUM CHCTEMY HOp-

MaJIbHBIX YPaBHECHUM:

an+be+ch:Zy =11a +13,2b +15,0994¢ = 50;
X
aXx+bY. x> +an=Yxy =13,2a+20,24b+11c = 42,2;

a):l+bn + cZL2 =xX= 15,0994a +11b +38,9508¢ =120,012.
X X X



Tabnuua 7 — BelunciaeHue ypaBHeHHs THIIEPOOIbI
MEePBOro MOpsiAKa ¢ TPeMs HeM3BECTHLIMH IPH NIPOTHO3¢ KOJIUYECTBA AHTUICHOB

M0 UX T’CHCTUIECCKOMY BE€CY B IMONMYJIAIIUHA
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n X y Xy L X L 12 [Iporuos: ;x
X X X
1 0,2 16 3,2 80 0,04 5 25 15,341936
2 0,4 5 2 12,5 0,16 2,5 6,25 7,220172
3 0,6 6 3,6 10 0,36 | 1,66666667 | 277777778 4,698408
4 0,8 3 2,4 3,75 0,64 1,25 1,5625 3,576644
5 1 3 3 3 1 1 1 3,01488
6 1,2 3 3,6 2,5 1,44 | 0,83333333 | 0,69444444 2,733116
7 1,4 4 5,6 2,8571429 | 1,96 | 0,71428571 | 0,51020408 2,611352
8 1,6 3 4,8 1,875 2,56 0,625 0,390625 2,589588
9 1,8 3 5,4 1,6666667 | 3,24 | 0,55555556 | 0,30864198 2,63449067
10 2 1 2 0,5 4 0,5 0,25 2,72606
11 | 2,2 3 6,6 1,3636364 | 4,84 | 0,45454545 | 0,20661157 2,85156873
X | 13,2 50 42,2 120,012 | 20,24 15,0994 38,9508 =50

Jlnst manpHEWIIero pemeHns JaHHOM CUCTeMbl YpaBHEHUH HeoOXOAMMO caenaTh Mpeoo-

pa3oBaHHUS:

JeJIAM KaxK/I0e ypaBHeHHe Ha KOI((PUIIHEHT NpH a:
a+1,2b + 1,3727¢c = 4,5454;
a+1,533333b + 0,833333¢ = 3,19696;
a+0,7285b + 2,5797¢c = 7,9481;

U3 2-ro BbIuuTaeM 1-e, u3 3-ro - 2-e ypaBHeHHe:
0,33333b + (-0,5394¢) = -1,34844;
-0,804833b + 1,7464c =4,75114;

JeJIMM Kax/10e YpaBHeHHe Ha KO3 duuueHT npu b:
b + (-1,618c) = -4,0453;
b+ (-2,17)c =-5,903;

U3 2-10 BbIYHUTAaeM 1-e ypaBHeHHe H HAXOAUM C:
-0,552¢ =-1,8577,

c =3,36.

Haxoaum ko3¢ dunuent b:
b+ (-1,618-3,36) = -4,0453;

b + (-5,43648) = -4,0453;

b =-4,0453 - (-5,43648) = 1,39118.
Haxoaum ko3¢ dunuenr a:
a+1,2-1,39118 + 1,3727 - 3,36 = 4,5454,
a+ 1,669416 +4,612272 =4,5454,
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a+ 6,281688 =4,5454,
a=-1,7363.
B pe3ynbrare BHIYMCICHUN MTOTydaeM 4eTBEPTYIO (GOpPMYITy Ul IIOCTPOCHUS TEOpeTHYe-
CKOH JINHUY KOJINYECTBA AHTUTCHOB B 3aBUCUMOCTH OT UX YaCTOTHI B MOMYJISLIUN:
3,36

X

y.=-1,7363 +1,39118 x +

HEJIMHENHas perpeccus
(rumepOoJia IEPBOTO MOPSIKA C TPEMSI HEU3BECTHBIMH).

W3 Tabnuisl 7 cienyer, yTo runepOosia nepBoro NopsaKa ¢ TpeMsi HEM3BECTHBIMU TaKKe
OTpa)kaeT 3aBUCUMOCTb y OT X, OJJHAKO B CBSI3M C HAJMYUEM YETHIPEX MOIYYEHHBIX YPaBHEHUU
[EJIeCO00Pa3HO BBHIYUCIUTH KOPPESIUU MEKIY (HaKTUUECKUMU M TEOPETUICCKUMH (ITPOTHO3H-
pyeMbIMH) 3HaYeHUsIMH Y. JlJis 3TOro ClieyeT BOCIOJIb30BAThCA KOMIBIOTEPHON Mporpammoit
«Microsoft Excel». AHaJIOTMYHO, €CJIM TP BBIITOJIHEHUH PACYETHOTO 3a/JIaHHsI BOSHUKHYT CO-
MHEHHS B TOM, Kakas (hopMmylia Harbosiee mpuemieMa AJis MPOTrHo3a, CIEAYET BOCIOIb30BaThCs

KOPPEISLIMOHHBIM aHAIU30M.

@ KoadchmumeHT Koppensiuum, r

0,98

0,071
S 7/ 0,064
0,96 - / V// ;960
0,05 | ;949 / /
|l B h  Dh D

F'vnep6ona nepBoro lvnep6ona BToporo M'mnep6ona Tpetbero MMnep6ona nepBoro
nopsigka nopsigka nopsigaka nopsifka c Tpems
HEeU3BEeCTHbIMU

Pucynok 2 — Koppendauus Mex1y 3MIUPUYECKUMHU U TEOPETUIECKUMU

3HAYEHUSIMU Y (KOJIMYECTBO AHTUT€HOB).

3ananue 3. 1) Beipazuts MaTeMaTHueCKu (C TOMOIIBIO YPaBHEHHM TUTIEPOOIT Pa3HOTO MOPSIIKA)
OTHOCHUTEIIbHYIO CKOPOCTh POCTa MSCHBIX OBIYKOB B cTazax (y) mo 12 mecsaM BhIpAIIMBAHUS U
OTKOpPMa (X); 2) BEIYMCIUTD KOPPETSALUUA MEXAY SIMIHUPUUECCKUMU U TEOPETUUECKUMH JaHHBIMH,
MOJIyYEHHBIMHM Ha OCHOBAHUU MPOTHO3a MO 4 ypaBHEHUSIM TUIIEPOOI pa3HOTo MOpsi/iKa: IEPBOro
NOpsIIKa, BTOPOTO MOPSIIKA, TPETHETO MOpsAJIKa U MEPBOro MOPSIKA C TPEMSI HEU3BECTHBIMU; 3)
cienaTh BBIBOJ U PEKOMEHI0OBaTh MPOU3BOACTBY Hanbolsiee ONTUMaIbHYIO (OpMYITy perpeccuu
JUTSI TIPOTHO32 OTHOCUTEIHHOU CKOPOCTH POCTa MSICHBIX OBIKOB.

BapuaHTbl NpuUBe/ieHbI HIIKE.



Tabmuia B — OTHOCHTEIbHAS CKOPOCTH POCTA MSICHBIX OBIYKOB
oT po:kaeHus 10 12 mecsiuen, % (10 BapuaHTOB)
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No % 110 MecsIaM

- 1 2 3 4 5 6 7 8 9 10 11 12
1 90 | 45 28 25 20 10 15 13 12 10 12 7
2 85 48 31 20 14 11 14 11 12 10 11 7
3 92 | 47 29 26 21 19 17 12 15 12 8 9
4 95 50 33 30 26 19 19 16 14 12 11 10
5 90 | 44 29 25 20 10 15 13 12 10 11 7
6 92 | 45 28 25 20 10 15 13 12 10 11 7
7 89 51 30 24 20 19 15 13 12 10 9 6
8 90 | 45 28 23 20 10 15 13 12 10 11 7
9 100 | 52 33 28 20 19 18 14 13 12 10 9
10 99 51 32 22 21 10 15 13 12 10 11 7

Tema «/IMcnepCHOHHBIN AHAJIN3»

Ilpumep svruucnenus cunvl 61UAHUA PaKkmopa

6 00HO(AKMOPHBIX OUCNEPCUOHHBIX KOMNIEKCAX

B kauectBe mpumepa mpuBenEM MPUMEPHI OMPEICICHUS CTEICHH BIUSHUS (DaKTOpOB
«CTamo» («XO3SICTBO») U «TO» HA BETUYUHY YI0€B (CM. Ta0iuIry 8).

Tabmuma 8. — BausiHue napaTunnueckoro GakTopa «crago» («xo3siiicTBO»)
HA BEJMYMHY Y10€B, KI

®dakTop «CTamo»

CocraB rpaganuu

Cocras rpaganuu

Al-A4, a=4 1o rojam, x; (xe)n=>5, N=20 10 ToJIaM, X; (1)
I'papanun 2010 | 2011 | 2012 | 2013 {2014 [2010 | 2011 | 2012 | 2013 | 2014
1 crazmo 3598 | 4099 | 3583 | 3739 [ 3352 | 35,98 [ 40,99 | 35,83 | 37,39 | 33,52
2 crajo 3039 [ 3113 | 3820 | 3442 [ 3960 | 30,39 | 31,13 [ 38,20 | 34,42 | 39,60
3 crazno 4815 | 4419 | 4930 | 4476 | 3814 | 48,15 | 44,19 49,30 | 44,76 | 38,14
4 crano 4860 | 5026 | 4980 | 5846 | 5990 | 48,60 | 50,26 | 49,80 | 58,46 | 59,90

IlepeBoa Kr B LIEHTHEPHI [T

s OoJiee ynoOHOrO pacuéra

Berunciienue o0mmx cymm
o x; u (Ix;)*

BosBenenue rpagainuii Bo BTOpyIo CTEMEHb,
Tx; (Zx)’ x; x;”
2010 2011 2012 2013 2014
183,71 337493641 129456 | 1680,18 | 1283,789 | 1398,012 | 1123,59 | 6780,132
173,74 30185,5876 923,5521 | 969,0769 | 145924 | 1184,736 | 1568,16 6104,765
224,54 50418,2116 2318,423 | 1952,756 | 2430,49 | 2003,458 | 1454,66 10159,79
267,02 71299,6804 2361,96 | 2526,068 | 2480,04 | 3417,572 | 3588,01 14373,65
(Zx;) = Z‘.(Zx,-)2 = BhIuucieHue CyMMBI 10 Zx,-z Z(Zx,-z) =
849,01 185652,844 37418,33

W3 mannbix Tabmumsl 1 caenyer, uto n=5, a=4; 00péM komruiekca, N=20. H (kpurepwuii
Kpackemma-Yommica) = (£(2x;))” : N = 849,017 : 20 = 36040,9;

D,= Z(Zx;”) — H = 37418,33 - 36040,9 = 1377,43;

D= X(Zx;)*: n — H = 185652,844 : 5 — 36040,9 = 1089,67.

OmnpenensieM BIUsIHUE HEYYTEHHBIX (PAKTOPOB:

De=Dy - Dy=1377,43 — 1089,67 = 287,87.

OmnpenensieM 4ucliia CTENeHEe CBOOOIBI:

k=N-1=19,ke=a-1=3,ke=k,—ks(mmu N —a)= 16.

Haxonum nucnepcun:
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% = Dy : kx=1089,67 : 3 = 363,223.

s%=D.: k.= 287,87 : 16 = 17,99

Omnpenensem kpurepuit Fy = szxz sze: 363,223 : 17,99 =20,19, uro > F; (a<1%.).

OmnpenenseM cuily BIUsSHUS (DaKTopa: h2X =D, : Dy=1089,67 : 1377,43 = 0,791, nimn
79,1%

OrneHrBaeM TIOCTOBEPHOCTh CHJIBI BIHMSHUS (haKTopa: Spx = (1- hzx) -[@=-1):(N-a)] =
(1-0,791) - (3:16) = +0,039

OTBepraem HyJeByIO runoresy, eciu Fg = h2X : shzX >F,.. Orcrona cnenyer, uro Fy, =
20,28.

3agaHus 1J1s1 3aKpenJieHus H3y4eHHOro MaTepuaJa
3ananue. OnpenenuTh CTENEHb BIMAHUS (PaKTOpa «CTaZ0» HA BEIUYMHY YJIOEB MO 4 XO3sii-

CTBaM B IIIeCTH BapuaHTax (cM. Tabmuiy ).

Tabmuua I'. — BiusinMe napaTHNNYecKoro pakTopa «CTaio» («Xo3s1iicTBO»)
HA BEJIMYHMHY YA0€B, KI

BapuanTst Crama Vo o rogam, Kr
2010 2011 2012 2013 2014
1 cTamo 3111 4099 | 3983 | 3939 | 3952
I 2 cTaao 3339 | 4193 | 3830 | 3442 | 3960
3 cTamo 4015 | 4419 | 4930 | 4476 | 4914
4 cramo 4860 | 5026 | 4980 | 6676 | 6990
1 cTamo 3598 | 4099 | 3583 | 3739 | 3352
I 2 cTamo 3839 | 4113 | 3820 | 3442 | 3960
3 cramo 4111 | 4300 | 4500 | 4676 | 4914
4 cTamo 4860 | 5026 | 4980 | 6777 | 6990
1 cTtago 3598 | 4099 | 4183 | 4739 | 5352
1 2 cTamo 3839 | 4113 | 4300 | 4442 | 4960
3 cTamo 4015 | 4419 | 4930 | 4476 | 4914
4 cramo 4260 | 5026 | 4980 | 6676 | 6990
1 cTamo 3598 | 4099 | 3583 | 3739 | 3352
v 2 cTamo 3839 | 4113 | 3820 | 3442 | 3960
3 cTamo 5015 | 5019 | 5030 | 5476 | 5914
4 cTamo 4860 | 5026 | 4980 | 6676 | 6999
1 cTamo 3598 | 4099 | 3583 | 3739 | 3352
v 2 cTamo 3839 | 4113 | 3720 | 3442 | 3960
3 cramo 4015 | 4300 | 4800 | 4776 | 4914
4 cTamo 4860 | 5026 | 4980 | 6676 | 6990
1 cTamo 2509 | 4099 | 3583 | 3739 | 3352
VI 2 cTamo 3839 | 4113 | 3820 | 3442 | 3960
3 cramo 4015 | 4200 | 4930 | 4476 | 4914
4 cramo 4860 | 5026 | 4980 | 7676 | 8565
1 ctamo 3000 | 4099 | 3583 | 3739 | 3352
VII 2 cTamo 3850 | 3933 | 3920 | 3942 | 3960
3 cramo 4015 | 4419 | 4930 | 4476 | 4914
4 cTamo 4860 | 5026 | 4980 | 6676 | 6990
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Onpedeﬂeuue CUJIbL 6/1UAARUA 2CCHEeMUUECKUX U napamUnRUieCKux
qbakmopoe Ha Ceél1eKUUOHHblE NPDUZHAKU.

IIpumep. OmnpeneJuThs CWIYy BJIHAHHUS TOPOAbl, KPOBHOCTH MO YJy4YIIAKIIel
rOJIIITHHCKOI MOpo/e U crnocoda copepKaHusi MOJOYHBIX KOPOB HA BeJIMYHHY Y/I0€B B XO-
3saiicTBax. J{Jis BRIMOJHEHUS JAHHOTO 33JIaHUS CJIEIYeT YU4€CTbh, YTO JUCIIEPCUOHHBIN KOMILIEKC
OyneT Tpex(akTOpPHBIM U OPTOTOHAIBHBIM, T. €. PABHOMEPHBIM.

HeobxonuMo mpuaepKuBaThCsl OMPENSIEHHON IOCIEIOBATEILHOCTH TP  BBITOJTHEHUN
JTAHHOTO PacuETHOTO 3a/IaHMUS:
1) ana ynpollleHusI BBIYUCICHUN CIIEAYeT BCE I'palaliii MEPEBECTH B IIEHTHEPHI, pacuér
MPEJICTaBUTh B BUJIC TAOJIHIIBI;

2) ompeaenuTs n, a, b, ¢; 00bEM KoMIUTeKCa, N;

3) BeruncauTh kKpurepuit Kpackemna-Yomnuca H = (Zl(ZJx,'))2 ' N;

4) BBIYMCIIUTB JeBHATHI: Dy= Z(fo) —H; Dy,= E(Z)cl-)2 :n—H;

5) onpenenuTh BIUSHUE HEYYTEHHBIX (akTopoB: D= Dy — D,.

6) onpenenuTh yucio creneHent ceodonpl: ky=N-1,k=a-b-c—1, ke=ky—ky;

7) HalTH TUCTIEPCHUU: 52X =D,:kim 52e =D.: k;

8) ompenenuTs Kpurepui Fy = 8%t 8%, CPaBHUTH €r0 CO CTaHAAPTHBIM KpurepueM Fy u
OTIPENICTUTH JOCTOBEPHOCTD;

9) s ympoineHus JalbHEHIIero pacuéra NOCTPOUTD JOTIOTHUTEIbHBIC TAOTHUITHL;

10) coryacHo JOIOJHUTEILHBIM Ta0JNIAM, BEIYUCINUTE JESBUATHI:

Da=Z(Zxy)’:(n-a-c)—H,
Dp=X(Zxz)’: (n-b-c)-H,
Dc=32(Zxc)’: (n- a- b)—H;
11) maiitu BenuuuHbl hag, hac, hpc:
hap = Z(Zxap)°: (n - ¢) — H,
hac=Z(Zxac)’: (n- b) - H,
hgc=2(Zxz)’: (n - a) —H;
12) HaliTu 1eBHATHI COBMECTHOI'O JICHCTBHS:
Dag=hap— (Da+ Dg),
Dac=hac— (Da+ Do),
Dgc =hpc— (Dp + Do),
Dapc= Dx— (Da + D+ Dc + Dag + Dac + Dgc);
13) onpenenuTh cuiy BIusiHUS ()aKTOPOB HA YAOEB B X03SHCTBAX:
h’s=Da: Dy, h’%s=Dg: Dy, h’c=Dc: Dy,
h*sg = Dag : Dy, h’ac = Dac: Dy, h’sc = Dgc: Dy, h*apc = Dagc : Dy,
h?. = 100 — (h®s + h’s+ h°c+ h®ap+ h®ac+ e+ hAgc);

14) u300pa3uTh CUITy BIUSHHS pa3HbIX (PAKTOPOB M MX COBMECTHOE BIHUSHHE HAa YIOH MO-
JIOYHBIX KOPOB B BUJIC KPYTOBOM JTHarpaMMBl.

15) cnenath BBIBOJBI O CUJI€ BIUSHUS OPOABI, KPDOBHOCTHU MO YIy4IIAOIIEN TONIITHHCKON
MopoJie 1 crocoba coaepkanusi MOJIOYHBIX KOPOB Ha BEJIMUMHY yIOEB B XO35HUCTBAX, MOMBITATh-
Csl OOBSACHUTH CKPBIThIE MEXaHU3MbI BO3JICHCTBUS TAaHHBIX (DAKTOPOB HA YO, a TAKXKE BIUSIHUE
HEYYTEHHBIX (aKTOPOB;

16) cnenaTe NpeasiokeHUs MPOU3BOACTBY 110 JaJbHEWIIEMY COBEPIIEHCTBOBAHUIO MOJIOY-
HBIX KOPOB B XO03SIICTBAX.



Ta6nuna /I — [lepBu4HbIe JaHHbIE

I BapuanT

JJI51 MPOBe/leHus TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTS 1o rommtuHcKol nopoae, C — crocol coaepskaHus

Ta6nuna /I — [lepBuuHbIe JaHHbIE

. Al A2
o
g Bl B2 B1 B2
<
S C1 C2 C1 C2 Cl C2 C1 C2
3510 | 3555 | 3456 | 3690 | 4678 | 4777 5044 5200
3610 | 3780 | 3566 | 3790 | 4790 | 4900 5100 5210
3705 | 3890 | 3789 | 3800 | 4900 | 5000 5150 5400
g % [ 3681 [ 3900 | 3884 | 3870 | 5000 | 5100 5340 5600
5= [ 3790 | 3908 | 3871 | 3950 | 5020 | 5200 5590 5690
gg 3909 | 4020 | 4005 | 4229 | 5040 | 5350 6000 6331
ZUF [ 4000 | 4022 | 4066 | 4333 | 5000 | 5440 6010 6400
S g | 4012 | 4050 | 4034 | 4444 | 5005 | 5500 6020 6500
S 2 | 3980 | 4055 | 4156 | 4555 | 5009 | 5568 6030 6700
3700 | 4111 | 4088 | 4357 | 4756 | 5667 6040 6549
3400 | 4221 | 3580 | 4366 | 4888 | 5435 6050 6800
3345 | 4233 | 3459 | 4455 | 4997 | 5500 6070 6900
II BapuanT

JJIS1 MPOBe/leHUs TPeX(PpaKTOPHOI0 JUCIEPCHOHHOI0 AHAJIN3A,

rae A — moponaa, B — KpoBHOCTE 110 ToMmTHHCKOM TTopoae, C — criocob copepKaHus

. Al A2
o
g B1 B2 B1 B2
<
S C1 C2 C1 C2 Cl1 C2 Cl1 C2
3600 | 3755 | 3706 | 3700 | 4898 | 4007 5000 5300
3630 | 3890 | 3766 | 3690 | 4850 | 4910 5200 5310
3715 | 3770 | 3889 | 3820 | 4920 | 5050 5350 5500
g = [ 3601 [ 3980 | 3984 | 3880 | 5050 | 5100 5040 6600
= 2 [ 3700 | 3988 | 3872 | 3960 | 5120 | 5900 5090 6690
g 2 [3009 | 4220 [ 3905 | 4240 | 5140 | 5440 6020 6558
=5 [ 4000 [ 4002 | 4255 | 4355 | 5050 | 5550 6140 6700
g S | 4010 | 4150 | 4155 | 4499 | 5105 | 5560 6120 6800
S g | 3880 | 4005 | 4200 | 4677 | 5109 | 5580 6130 6900
3750 | 4344 | 4308 | 4450 | 4788 | 5680 6140 6800
3450 | 4230 | 4580 | 4080 | 4895 | 5450 6150 6800
3745 | 4300 | 3322 | 4590 | 4980 | 5700 6080 7006
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Ta6nuna /I — [lepBu4HbIE JaHHbIE

III Bapuant

JJI51 MPOBe/leHus TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTS 1o rommtuHcKol nopoae, C — crocol coaepskaHus

= Al A2

o
g Bl B2 B1 B2

<

S Cl1 2 Cl1 C2 Cl1 C2 Cl1 C2

3165 | 4912 | 4241 | 5408 | 4381 | 5372 3604 5715

5723 | 4641 | 3554 | 3611 | 4041 | 4785 2698 4196

[ 4349 | 3096 | 3936 | 5134 | 4140 | 4529 2773 4289

= 2% [2457 | 3560 | 4777 | 4968 | 3451 | 4058 3566 4441

§ § 4053 | 3617 | 4151 | 4207 | 4261 | 4578 2596 4306

S £ 3769 | 3996 | 4132 | 4424 | 4773 | 6477 3294 4548

5 S [ 4784 [ 3311 | 4175 | 4619 | 3597 | 4870 4409 3600

S o [3280 | 4071 | 3687 | 3687 | 3994 | 4727 2995 3671

S e [ 3346 | 3263 | 4183 | 4286 | 4441 | 6622 4404 4384

3832 | 3520 | 3419 | 5247 | 4733 | 5187 3137 5708

4483 | 2253 | 4732 | 4796 | 4287 | 4671 4671 5570

3613 | 2311 | 4501 | 5207 | 3679 | 4812 3670 5032

Ta6nuna /I — [lepBuuHbIe JaHHbIE

IV Bapuant

JJI51 MPOBe/leHus TPeX(PpaKTOPHOI0 JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopoja, B — kpoBHOCTB 1o rommtuHCKol nopoae, C — croco0 copepskaHus

= Al A2
o
g B1 B2 B1 B2
<
S C1 C2 C1 C2 Cl1 C2 Cl1 C2
3066 | 3787 | 2671 | 2847 | 3647 | 3700 4395 7758
3238 | 3266 | 3787 | 5109 | 4975 | 6000 3752 8555
3219 | 4154 | 3266 | 3380 | 2253 | 4000 8033 6771
5 < | 4286 | 4215 | 4154 | 5285 | 4556 | 5555 4132 3540
= 2 | 3429 | 2830 | 4215 | 4007 | 4126 | 4700 2903 7728
§ & [ 4310 [ 4268 | 2830 | 2786 | 3704 | 3804 4510 4777
== [6990 | 3803 | 4268 | 5608 [ 3009 | 3509 5438 2883
g S | 3332 | 3418 | 3803 | 5163 | 2941 | 3990 6187 5513
S e [ 4724 | 5832 | 3418 | 4229 | 4520 | 4800 3524 7435
3678 | 4053 | 3832 | 2822 | 4213 | 4400 4642 5809
5123 | 5249 | 4053 | 4059 | 3442 | 3500 4672 2842
4215 | 2847 | 5249 | 4269 | 4395 | 6500 2883 4996
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Ta6nuna /I — [lepBu4HbIE JaHHbIE

V BapuanT

JJI51 MPOBe/IeHUs TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTS 1o rommtuHcKol nopoae, C — crocol coaepskaHus

= Al A2

o
g Bl B2 B1 B2

<

S Cl1 2 Cl1 C2 Cl1 C2 Cl1 C2

4369 | 5419 | 7838 | 4086 | 7719 | 6204 5017 4625

5602 | 5854 | 6135 | 3350 | 5773 | 4623 4506 6492

[ 5809 | 4831 | 3621 | 6491 | 7009 | 3270 5404 4791

= A [ 4842 | 4869 | 4634 | 6185 | 5042 | 3656 8503 3533

§ § 4651 | 7408 | 4558 | 7752 | 2193 | 4068 6818 4722

S &5 | 4048 | 6225 | 3604 | 6072 | 5286 | 3892 9021 4102

=3 [ 4210 | 7844 [ 4757 [ 6095 [ 6179 | 4724 4822 5795

£ ¢S [5127 [ 10083 | 3647 | 6911 | 5562 | 4364 4205 8097

S 2 | 4142 | 8706 | 4046 | 8439 | 7605 | 3629 4601 9726

4053 | 6881 | 3979 | 6449 | 9871 | 5641 7541 3391

4458 | 5193 | 4023 | 5452 | 5581 | 5421 5034 3914

4142 | 4943 | 4001 | 3793 | 4934 | 7193 5407 3859

Ta6nuna /I — [lepBu4HbIE JaHHbIE

VI Bapuanr

JJI51 MPOBeleHus TPeX(PpaKTOPHOIo JUCITEPCHOHHOI0 AHAJIN3A,

rjie A — nmopoja, B — kpoBHOCTH 1o rommTrHCKoN niopoje, C — crocob coepkaHus

. Al A2
o
g B1 B2 B1 B2
<
S C1 C2 C1 C2 Cl1 C2 Cl1 C2
6405 | 6360 | 4051 | 4824 | 6678 | 6075 4297 3807
6354 | 5380 | 4490 | 4611 | 4621 | 6674 5133 4280
4536 | 5467 | 4725 | 4413 | 4377 | 4150 3987 5349
5 < | 5405 | 5553 | 5186 | 5351 5471 | 4688 3559 4385
= 2 | 4567 | 4590 | 4581 | 4254 | 3524 | 4487 4305 5932
§ & [ 4150 [ 5679 [ 3633 [ 4501 | 4642 | 4352 2605 4723
=0 [ 4688 | 4268 | 4676 | 4576 | 4672 | 4622 3951 3744
g S | 4487 | 3937 | 5686 | 3861 3598 | 4731 3903 5106
S e [ 4243 | 4588 [ 5946 | 5254 | 5057 | 4212 4092 4853
4594 | 5878 | 5770 | 4826 | 4221 | 3795 5196 5992
3923 | 5262 | 4806 | 5065 | 5932 | 4573 6419 4485
4945 | 5674 | 5396 | 5276 | 6228 | 3639 3066 4266
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Ta6nuna /I — [lepBuuHbIe JaHHbIE

VII BapuanT

JJI51 MPOBe/leHus TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTS 1o rommtuHcKol nopoae, C — crocol coaepskaHus

Ta6nuna /I — [lepBu4HbIE JaHHbIE

. Al A2
o
g Bl B2 B1 B2
<
S C1 C2 C1 C2 Cl C2 C1 C2
4946 | 5108 | 2187 | 3609 | 4981 | 6832 3377 6446
3159 | 5669 | 3524 | 4471 5078 | 3909 4299 5682
4105 | 4253 | 4642 | 4310 | 4810 | 5183 4975 3476
4| 4352 | 4417 | 4672 | 4909 | 5189 | 6647 4792 6565
= = | 3851 | 4789 | 2883 | 4199 | 4715 | 3206 4824 4906
§§ 4427 | 5404 | 4369 | 6990 | 5762 | 3389 4703 6137
=05 [5120 | 4826 | 5602 | 5141 | 4831 | 5614 3179 3543
g S | 3660 | 5623 | 5809 | 4866 | 3690 | 6717 4898 6369
S 2 | 4512 | 72092 | 4842 | 3332 | 3575 | 4378 3636 6648
4165 | 5149 | 4651 | 4099 | 4912 | 3866 3798 6663
4510 | 5845 | 3588 | 4724 | 5068 | 5899 4221 6361
5438 | 7025 | 3906 | 4564 | 5101 | 4479 2671 6711
VIII BapuanT

JJIS1 MPOBe/leHus TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTB 1o rommtuHCcKol nopoae, C — crocol copepkaHus

- Al A2
o
g Bl B2 Bl B2
<
S Cl C2 Cl C2 Cl C2 Cl C2
2749 | 3096 | 5529 | 4286 | 4310 | 4542 4262 4196
4109 | 4431 | 2671 | 4443 | 4909 | 2711 3625 6504
4750 | 3141 | 3446 | 5873 | 4199 | 2932 3529 4265
g % [ 4126 [ 2712 | 3682 | 3821 | 6990 | 3611 3551 6717
5 2 | 4920 | 5906 | 3066 | 4005 | 5141 | 3837 2849 6747
S B | 4673 | 3946 | 3659 | 3061 | 4866 | 4711 2747 6075
== [5999 | 3260 | 4285 [ 3355 [ 3332 | Sill 3372 6049
S S | 6885 | 4566 | 3238 | 5328 | 4099 | 5032 4203 6286
S e | 3644 | 4678 | 4216 | 6500 | 4150 | 4438 4312 6821
4041 | 5260 | 3219 | 3429 | 3624 | 2452 2975 6602
5154 | 5049 | 4087 | 5800 | 4219 | 2749 4308 6776
4500 | 3775 | 3635 | 6100 | 4464 | 4126 2853 6724
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Ta6nuna /I — [lepBu4HbIE JaHHbIE

IX BapuanT

JJI51 MPOBe/IeHUs TPeX(PpaKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — mopojaa, B — kpoBHOCTS 1o rommtuHcKol nopoae, C — crocol coaepskaHus

Ta6muna /I — [lepBuuHbIe JaHHbIE

. Al A2
o
g Bl B2 Bl B2
<
S C1 C2 C1 C2 Cl C2 C1 C2
4749 | 3196 | 5529 | 4286 | 4310 | 4542 4262 4196
4109 | 4431 | 2671 | 4443 | 4909 | 2711 3625 6504
4750 | 3141 | 3446 | 5873 | 4199 | 2932 3529 4265
g = [ 4126 [ 2712 | 3682 | 3821 | 6990 | 3611 3551 6717
52 [ 4920 | 5906 | 3066 | 4005 | 5141 | 3837 2849 6747
gg 4673 | 3946 | 3659 | 3061 | 4866 | 3700 5747 6075
=5 [5999 [ 3269 [ 4285 | 3355 [ 3332 | 5lil 3372 6049
g S | 6885 | 4566 | 3238 | 5328 | 4099 | 5032 4203 6286
S g | 3644 | 4678 | 4216 | 6500 | 4150 | 4438 4312 6821
4041 | 5260 | 3219 | 3429 | 3624 | 2452 2975 7602
5154 | 7049 | 4087 | 5800 | 4219 | 2749 4308 6776
4500 | 3775 | 3635 | 6100 | 4464 | 4126 2853 8724
X BapuMaHT

JJISl POBeIeHUs TPeX(haKTOPHOIo JUCIEPCHOHHOI0 AHAJIN3A,

rae A — nmopoja, B — kpoBHOCTB 1o rommtuHcKol nopoae, C — croco0 coaepkaHus

- Al A2
o
g Bl B2 Bl B2
<
S Cl C2 Cl C2 Cl C2 Cl C2
3000 | 3096 | 5529 | 4286 | 4310 | 4542 4262 4196
4109 | 4431 | 2671 | 4443 | 4909 | 2711 3625 6504
4750 | 3141 | 3446 | 5873 | 4199 | 2932 3529 4265
g % [ 4126 | 2712 | 3682 | 3821 | 6990 | 3611 3551 6717
5 2 | 4920 | 5906 | 3066 | 4005 | 5141 | 6837 2849 6747
S B | 4673 | 3946 | 3659 | 3061 | 4866 | 4711 2747 6075
== [5999 | 3260 | 4285 [ 3355 [ 3332 | Sill 3372 6049
S S | 6885 | 4566 | 3238 | 5328 | 4099 | 5032 4203 6286
S e | 9644 | 4678 | 4216 | 5500 | 4150 | 4438 4312 6821
4041 | 5260 | 3219 | 3429 | 3624 | 4452 2975 6602
5154 | 5049 | 4087 | 5800 | 4219 | 4749 4308 6776
4500 | 3775 | 3635 | 6100 | 4464 | 4126 2853 6724
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Hpumep UCHOIb308AHUA MEMOOA Oucnepcuouuozo anaausa
npu eévtuuciienuu Cujibl 6J1UAHUA qbakmopoe

3apanme: 1) onpeaenutb Haubosiee BEPOSTHYIO MPOJOJIKUTEIBHOCTh JOCHHUS MO-
JIOYHBIX KOPOB Ha JABYX KOMILIEKCAX B 3aBUCUMOCTH OT TEXHOJOTUH COAECPKaHUS U
CE€30Ha roJia; 2) BBIUYMCIUTh CUITY BIUSHUS TPEX (GAKTOPOB HA MPOAOJIKUTEIHHOCTD
JIOCHUS: )KUBOTHOBOTYECKOTO KOMILJIEKCA, TEXHOJIOTUU JJOCHHS U CE30Ha rojia.

Tabmuma 9. — D dekTuBHOCTh OpraHU3aIuy JOCHUS KOPOB Ha KoMIuiekce Nel

1 TexHosorus 2 TeXHOJIOTHUS
BecenHe-neTHuii 3uMHUiH BeceHHe-neTHuil 3umHuii
tr) ton | tne tp*4 Cim. tp ton | the tp*4 Cim. tp ton | tne tp*4 tin. tr) ton | e tp*4 Cim.
9 | 81936 1058 | 8 |17]32 |95 11|88 |21 ] 44 [122]10] 8 |20| 40 | 113
10 8 |19]140 | 11,219 | 8 |17 36 |102[12 ] 8 |22 | 48 13 |11 ] 8 |21 | 44 | 122
118 |21 |44 (122110 8 |19 40 | 11,213 | 8 | 22| 52 | 13,7 |12 | 8 |21 | 48 | 12,8
10 8 12040 |11,3] 9 | 8 |18 36 |103 |13 | 8 |23 | 52 | 138 |12 | 8 |22 ] 48 | 13
9 | 819136 105 |8 | 8173295 |10]8 |20] 40 11,311 8 |19] 44 | 118
9 | 81836 103|8 |8 |16)32[933]|10] 8 |20] 40 [11,3 11| 8 |19] 44 |118

Tabmuma 10. — SddexTuBHOCTS OpraHu3anmuu J0eHUsT KOPOB Ha KoMruiekce No2

1 TexHonorus 2 TEeXHOJOTHUS
Becenne-nernuit 3uMHU Becenne-nernuil 3uMHUI
tp ton | tne t[)*4' tin. tr) ton | e tp*4 Cim. tp ton | toe t[)*4' tn. tr) ton | tne tp*4 Cim.
10 | 8 |20 40 | 11,31 9 | 8 | 18|36 | 103 12| 8 | 22| 48 | 13 [11 | 8 |21 | 44 | 122
11 | 8 120 44 12 |10 8 | 18 | 40 | 11 |13 ] 8 [23| 52 | 138 |12 | 8 |20 ] 48 | 127
12 | 8 [ 22| 48 13 |11 [ 8 [20 )44 | 12 | 14| 8 [24] 56 | 147 |11 ]| 8 [20] 44 | 12
11 | 8 |21 ] 44 | 12210 8 | 19| 40 [ 112 |14 | 8 |24 | 56 | 147 |11 | 8 |20] 44 12
10 | 8 |20] 40 | 11319 | 8 | 18|36 103 |11 | 8 |22| 44 [ 123 |11 | 8 |20] 44 12
10 | 8 1940 | 11,2 9 | 8 | 17136 102 |11 ] 8 |22| 44 [123 10| 8 |20 40 | 11,3

tu.e. = (ton +4 tp + tne) y 6,
rae t,, — Hauboyiee BEpOsSTHAS MPOJAOKUTEIIBHOCTD BBHITTOJTHEHUS JTAHHOU OTIepariiu
(B cpenHeM),
t,— peallbHOe BpEMs BBIIIOJIHEHUS ONEPaLUH,
ton— ONTUMAIIBHOE BpEMs BBIIIOJIHEHHUS OllEpaLuy,
tno— MaKCUMaJIbHOE BPEMSI BBITIOJTHEHHS OTIEpaIiU.

W3 nanHbpIX TabIUIEI 3 ciuemyeT, 9to h=6, a=2, b=2, c=2; 00p&M KoMIUIeKCca, N= 48.
H (xpurepuit Kpackenma-Yommca) = (E(Zx;))” : N = 563,237 : 48 = 6608,92;
Dy= Y(Zx?) - H = 6684,219 - 6608,92 = 75,299;
Dy= (Zx;)*: n— H=39951,58 : 6 — 6608,92 = 49,6766.
OmnpenensieM BIUSHAC HEYITEHHBIX (PaKTOPOB:
De=Dy — Dy = 75,299 — 49,6766 = 25,6224.
OnpenensieM dncia cTeneHeld CBOOOIbI:
k=N-1=47k=a-b-c-1=7 ke=ky—k,=40.
Haxonum nucnepcunu:
s% =Dy : k= 49,6766 : 7 = 7,097.
s’ =D, : ke = 25,6224 : 40 = 0,64056.
Onpenensiem kputepuii Fy = 57, : 8% = 7,097 : 0,64056 = 11,079, uto > Fy, (p<0,01).
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Tabnuna 11. — IIpoBeaeHne AUCIEPCHOHHOTO aHANIN3A,
rae A — koMiuiekebl, B — rexnosiornu, C — c€30H IPOU3BOACTBA MOJIOKA

B Al A2
2
S Bl B2 Bl B2
~
<
S Cl C2 Cl C2 Cl C2 Cl C2
10,5 95 12,2 11,3 11,3 | 103 13 12,2
= Brruncienue 00-
= ; 11,2 10,2 13 12,2 12 11 13,8 127 | 1 cymst 1m0 B,
2
g = | 122 11,2 13,7 12,8 13 12 14,7 12 u ()
Q
8 2 11,3 10,3 13,8 13 122 | 112 | 147 12
3 g
O 10,5 95 11,3 11,8 11,3 | 103 12,3 12
10,3 9,33 11,3 11,8 112 | 102 12,3 11,3
Zx; 66 60,03 75,3 72,9 71 65 80,8 72,2 | Z(Zx) = 563,23
(x)” | 4356 | 3603,601 | 5670,09 | 531441 | 5041 | 4225 | 6528,64 | 5212,84 | =(=x)* = 39951,58
s [11025] 9025 | 14884 | 127,69 | 127,69 | 106,09 | 169 148,84
2 g 12544 | 104,04 169 148,84 | 144 121 | 190,44 | 161,29 | Brrncienne 06-
S 2 5/ 14884 | 12544 | 187,60 | 163,84 | 169 | 144 | 21609 | 144 | MEHEHITO
5% 2| 127.69 | 106,09 | 190.44 169 | 148,84 | 12544 | 216,09 144 i
25 |11025] 9025 | 127.69 | 139.24 | 127.69 | 106,09 | 151.29 144
= 106,09 | 87,0489 | 127,69 | 13924 | 12544 | 104,04 | 151,29 | 127,69
Tx; _ | 728,56 | 603.1189 | 951,35 | 887.85 | 842,66 | 706,66 | 10942 | 869.82 |X(Sx?) = 6684,219
M (x) | 11,00 | 10,01 12,55 | 12,15 | 11,83 | 10,83 | 1347 | 12,03 -

Jlnst nanpHenero pacyéra 1eaecoo0pa3Ho MOCTPOUTH AOMOITHUTEIbHBIC Ta0IHIIb.

B Bl B2 XA
A
Al 66 +60,03 =126,03 75,3 + 72,9 = 1482 274,23
A2 71 +65=136 80,8 + 72,2 = 153,0 289,00
TXp 262,03 301,2 -
C Cl C2
A
Al 66+75,3=141,3 60,03+72,9=132,93
A2 71+80,8=151,8 65+72,2=137,2
X 293,1 270,13
C Cl C2
B
Bl 66+71=137 60,03+65=125,03
B2 75,3+80,8=156,1 72,9+72,2=145,1
YXp 293,1 270,13

N3 tabmun cnemyer:
Da=2(Zx4)*: (n- a-c)— H=(274,23% + 289,00%) : 24 — 6608,92 = 4,54
Dp=3X(Zxp)*: (n- b - c)—H= (262,03 +301,2%) : 24 — 6608,92 = 31,96
Dc=3(Zxc)*: (n- a- b)—H=(293,1% + 270,13%) : 24 — 6608,92 = 10,99



Haxonum BenmmuuHEI hag, hac, hec
hag = 2(Zxap)’: (0 - ¢) — H = (126,037 + 148,27 +136,0% +153,0%) : 12 — 6608,92 = 37,06
hac=E(Exa0)*: (n - b) — H = (141,3% + 132,93% +151,8* +137,2%) : 12 - 6608,92 = 16,34
hge = Z(Exgc)’: (n - a) — H = (137 + 125,03° +156,1% +145,1%) : 12 — 6608,92 = 42,97

Haxonum neBuaThl COBMECTHOT'O JEMCTBUA:
Dag = hag — (Da + Dg) = 37,06 — (4,54 + 31,96) = 0,56
Dac=hac- (DA+ Dc) =16,34 — (4,54 + 10,99) =0,81
Dgc = hge— (D + De) = 42,97 — (31,96 +10,99) = 0,02

Dapc=Dx—

(DA + DB + DC + DAB + DAC + DBC) = 0,80

OmnpenenseM cuily BIUSHUSA (PAKTOPOB HA MTPOIOJDKATEILHOCTh TOCHUS:
h*s=Da: Dy=4,54 : 75,299 = 0,060, umu 6,0%
th =Dg: Dy= 31,96 : 75,299 =0,424, nm 42,40%
h C DC
h’ ~an=Dap: Dy=0,56 : 75,299 =0,007, wmu 0,70%
h’ “ac=Dic: Dy_081 75,299 =0,011, nwomm 1,10%
h* -sc=Dgc: Dy=0,02 : 75,299 =0,0003, o 0,03%
h ABC DABC Dy— O 80 : 75 299 0 011 i 1 00%
h%. = 34%.

BriBoabI:

y=10,99 : 75,299 =0,146, nnu 14,60%

-51-

1) HaumbGonbluee BIUSHUE Ha MPOJODKUTENIBHOCTh BBIJAMBAHUS OKa3bIBA€T TEXHOJIOTHUSA
JIOCHHUS KOPOB, a TAK)KE CE30H I'0/1a, UTO, OYEBUAHO, CBA3AHO C Pa3HOW BEJIMYMHON YIOEB B JIET-
HUW ¥ 3MMHUH TIEpUOJIbI MPOU3BOJICTBA MOJIOKA;

2) HOBasg TEXHOJIOTHUS JOECHHUS KOPOB OllpaBjaajia CBOE BHEAPEHUE B IPOU3BOJCTBO, HE3ABU-
CHMO OT KOMILJIEKCa IO TPOU3BOCTBY MOJIOKA;

3) K unciy HeydTEHHBIX (akTOpoB (De) MOT'YT OTHOCHUTHCS TUIEMEHHBIE M CEJEKIIMOHHO-
TEXHOJIOTUYECKHE KauecTBa KOPOB CTa/la, a MMEHHO: (hopMa BBIMEHM M BelauuuHa ynoes. Llemne-
co00pa3HO MPOBECTH aHAJIN3 Ha HOBOM TEXHOJIOTUH, BKIIIOYAs 3TH J1Ba (akTopa.
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