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1. Ilpeamer. [lesan u 3aqa4u AUCHHUILINHBI, €€ MeCTO B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

MaTteMaTH4YecKre MeTOAbl B OMOJIOTMH - HAayKa, U3y4arollas MEKIUCIUIUIMHAPHOES HAYYHOE
HalpaBJIeHUE, B KOTOPOM OOBEKT HMCCIEJOBAHUS COCTABIIAIOT PA3JIMYHbIC OMOJIOTMYECKHE CHUCTEMBI,
UMEIOIIME Pa3HbI YPOBEHb Pa3BUTHSI.

IIpenmeToM AUCHMILUIMHBI SBISETCS BECh KPYT BOIPOCOB, CBS3aHHBIX C KiaccH(UKaIUEH,
00pabOTKOM M aHAIM30M 3KCIIEPUMEHTAIBHBIX JJaHHBIX B 00JIACTH MOJICKYJISIPHOI OMOJIOTHH, TCHETHKU
¥ MTHPOPMAITMOHHOHN OMOJIOTUH METOJIaMU MAaTEeMAaTUYECKOW CTATUCTHKH.

Leab n3yyeHusi TUCHUTLUIMHBI — 3HAKOMCTBO CTYICHTOB C OCHOBHBIMHU HJICSIMH U TTOHSITUSIMHU
OMOJOTUYECKON CTAaTUCTHKU. [10JIrTOTOBKA CTYJEHTOB K CaMOCTOSITEIbBHOMY MPUMEHEHUIO Pa3IMYHbIX
METO/IOB MaTeMaTHYECKOW 00pabOTKM M MHTEPIIPETAIMH JAHHBIX K Pa3IHYHBIM IIPUPOJIHBIM 00BEKTAM.

OCHOBHBIMH 327]a4aMU NP U3YyYEHUH TUCHUTLIUHBI SIBIISIOTCS

- HayYuTh CTYACHTOB METOJIaM TIOCTPOCHUS MATEMAaTUYEeCKUX MOJCICH IMPaKTHYECKUX
CUTyalluil ¢ JATBHEUITUM WX PEIICHUEM U C MOCICAYIOIIUM aHAJTN30M, UMCIOIIUM IIeNIbI0 TPUHSATHE
ONTUMAIILHOTO PEUICHUS;

- B pe3yiabTare JOCTHTaeTCsl TAaKXKe pa3BUTHE JIOTHYCCKOTO, MAaTEeMaTHYeCKOro U
QITOPUTMUYECKOTO MBIIIICHUS;

-OCBOCHHE METOJIOJIOTHUECKHUX M TEOPETUICCKUX OCHOB MOJICITUPOBAHUS U IIPOCKTUPOBAHUS;

- OBJIQJICHUE METOJMKOW pPa3pabOTKU Mojeneld SKOHOMUKO-TEXHOJIOTMYECKHX SIBICHUH U
IPOIIECCOB;

- OCBOCHHE MOJIeJIel ¥ METOJIOB aHAJIN3a U TIPOCKTUPOBAHUS CHCTEM.

MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.

JucnuiuimHa «MaTeMaTH4ecKue METO/bl B OMOJIOTMW» OTHOCHTCS K JUCHUIUIUHAM 0a30BOMU
yactu ocHoBHo# (B51.0.12) npodeccronanbHoi 00pa3oBaTeaIbHON MPOrPaMMbl BBICIIIEIO 00pa30oBaHMUs
(manee — OITOII BO).

OcHoBbiBaeTcsi Ha 0Oa3e jaucuuiuimH: «HPOpMAlMOHHBIE TEXHOJIOTMHM B HAyKe U
MPOU3BOJCTBEY, «CoBpeMeHHBIE MPOOIeMBbl 00IIel 300TeXHUM», «MEeTOoAbl U TEXHOJOTHH O0yueHUs
300TE€XHUYECKUM  JUCHUIUINHAM»,  «/HHOBallMOHHBIE  TEXHOJOTMH B  JKHBOTHOBOJICTBE,
«MoneKkynspHO-TeHETUYECKIEe METOAbl B CEJEKIHH», «JloMeCTHKalUs KUBOTHBIX U HBOJIOIMOHHBIC
OCHOBBI CETICKITHH.

JlucuuiiuHa YuTaeTcs BO 2 ceMecTpe, MO3TOMY MpeaecTByeT nuciuiuimHaM «CoBpeMeHHbIe
npoOJIeMbl  YaCTHOW  300TeXHUM», «Teopus W METOJOJIOTHS HAyYHBIX HCCICAOBAHHNA B
JKUBOTHOBOJACTBe», «lluToreHeTnka KUBOTHBIX», «COBpPEMEHHBIE TEXHOJIOTUH BOCIPOU3BOICTBA
KUBOTHBIX», «['eHeTMka monysanuiy, «OpraHm3anus IUIeMEeHHOro Jena», «HaydHble OCHOBBI
MOBBILICHUS POTYKTUBHOCTHU C.-X. )KUBOTHBIX M MITULIBI».



2.

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JHCHUIINHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHMs 00pa30BaTe/bHON MPOrpaMMbl

Koasl | ®opmyJinpoBKa Nuaukaropsl ILlnanupyemsble pe3yabTaThl
KOMIIET | KOMIIeTeHHH JocTraxenust o0y4yeHus 1O JUCHHUILIMHE
eHIIUil KOMIIeTeHIIH T
YK-1 Cnocoben YK-1.1 3Hamb:  0a30BbIC  IIOHATHS,  CBS3aHHBIE  C
OCYILIECTBISITh | AHAIM3UPYET MOJICJIUPOBAHUEM;
KPUTUYECKUM pOoOJIEMHYIO poJib MOJICJINPOBAHUS B MIPOU3BOJICTBE;
aHanus3 CUTYaLHIO KaK | KJIJaCCU(UKALIMI0O MOJIETICH, CBOHCTBA MOJCIEH,
POOJIEMHBIX CHUCTEMY, BBISABISASA €€ | IPUHLUIIBI u 3TaIbl MaTeMaTU4eCcKoro
cuTyaruin Ha | COCTaBIIAIOIINE Y | MOJIETTUPOBAHUS;
OCHOBE CBSI3U MEXIY HHMM,|yMemsb: UCIO0JIb30BaTh METOJUKH MaTEMaTUYECKOTO
CHUCTEMHOTO ompeniensis  BOMPOCH | MOACIIUPOBAHUS MPU PEILICHUU 3a/a4;
MOaX0/a, (3amaum ) moyIeKaIue | BeIonparb d3(pQGeKTUBHBIE MOACIM W METOMABI IS
BbIpa0aThIBaTh | HalbHEUIIEH pelieHus: TNPUKIATHBIX — 3ajay; pa3pabarbiBaTh
CTpaTeruro pa3paboTke. MOJIeJIU MPOTHO3a, ONTUMAIbHOIO IUIAHUPOBAHUS U
JEHCTBUAN YIOPaBICHUS JUIsI HUCCIENOBAaHMUS COLMAIbHO- U
IIPOU3BOJCTBEHHO-?KOHOMHYECKUX CHCTEM;
uMemb HAGBLIKU. HABBIKAMU TMpPUME- HEHUSA
MaTeMaTUYeCKUX  Moje- Jel i aHanusa
MpOOJIEMHONCUTYALIMH KaK CUCTEMbI
YK 1.2 3Hamb: MOJENM IUIAHWPOBAHUS W  YIIPABICHUS
[Ipennaraet ciocoObl | TPOU3BOJCTBEHHO-I)KOHOMUYECKUMU CHCTEMaMU;
perieHus ymembs: BEIOUpATh YP(EKTUBHBIE MOJCITH H
npoOIeMHON METO/bl JUIsl PELIECHUANPUKIAIHBIX 3a/a4;
CUTYaIMU UCXOJS U3 | pa3pabarhiBaTh MOJENH MPOrHO3a, ONTHMAIBLHOTO
OCYLIECTBIEHHOTO IJIAHUPOBAHUS U YIIPABICHUS JIIAUCCIIEIOBAHUS

IMOMCKa BAPUAHTOB
peuieHusd Ha OCHOBC

COIMAIbHO- UTPOU3BOJICTBEHHO- IKOHOMHUYECKUX
CHCTEM;

JOCTYIHBIX UMemdp HAGBLIKU . CTIOCO0AMU PELIEHUSATPOOIEMHON

HMCTOYHHKOB CUTYAIIMU UCXOJIAN3 OCYILIECTBIEHHOTO MOMCKa

nHpopmanuu. BApUAHTOB PEIICHUS HA OCHOBEIOCTYITHBIX
UCTOYHUKOB HH(OPMAITUH.

YK 1.3 3Hamp: TPUHLUUNBI W ITalbl MaTEMaTHYECKOIO

Pa3pabartbiBaeT MOJIEJIUPOBAHUS;

CTpaTeruo MOJICJI TUTAHUPOBAHUS W YIPABJICHUS CHUCTEMaM;

JIOCTH>KEHUS MPUHIHUIIBI TPOEKTUPOBAHUSI CUCTEM;

MIOCTaBJICHHOW  ILIEJIH
KaK
IIOCJIEI0BATEIbHOCTh
111aros., MIpeBUIS
pe3ynbpTaT  Kaxaoro
U3 HUX M OLICHMBAs
UX  BIMSHHE  Ha
BHEIIIHEE OKPYKECHUE
IJIAHUPYEMOU
JESTEIbHOCTH M Ha
B3aUMOOTHOIIEHUS
Y4aCTHUKOB ITOU
JESTCIIBHOCTH.

ymempw: pa3padaThIBaTh MOJIETH MPOTHO3A,
ONTUMAJIFHOTO MJIAHUPOBAHUS U YIIPABICHUS
JIOCTHKEHHS TIOCTABIICHHOH T1€JTH

uMenb HAGLIKU: HABBIKAMU TPUMEHEHUS
MaTeMaTHYECKUX METOJIOB M MOJIETICH I PEIICHUS
MPOU3BOJICTBEHHBIX 3a/1au.




3. O0béM TMCUMIJIMHBI U BU/IbI Y4eOHOH padoThl
OuHo-
3aounas 3a04Has
Ounas ¢popma oOyuenusi|  ¢opma (bopma
oOy4deHus P
Bunet pabot 0o0y4eHus
BCero |00BEM YacoB| BCEro 4acoB | BCETO YacoOB
3ay. ex./
2 cemecTp | 2 cemecTp -
9acoB
O0mas Tpya0EMKOCTh JUCIUTLINHEI,
tHas Ty AHCH 4,0/144 | 4,0/144 4,0/144 -
3a4.e]l./4aCOB, B TOM YHCIIE:
KoHTtakTHas paboTa, 4acoB: 48 48 12 -

- JIEKIIUHU 18 18 4 -

- IPaKTUYECKHE (CEMUHAPCKUE) 3aHATHUS 30 30 8 -

- 1abopaTopHBIC PAOOTHI - - - -
CamocTosTeapHas padoTa, 9acoB 69 69 123 -
KoHTpoJib, yacos 27 27 9 -
Bua npomexyTo4HOM arTecTanuu (3a4€T,

9K3aMEH | 9K3aMeH IK3aMEH -
PK3aMEH)
4, Conep:xxanmne IMCHUATIIAHBI

4.1. Pa3nenbl JMCUMILUIMHBI M BU/bI 3aHATHH (TeMATHYEeCKHUI MJIaH)

11\2‘)1 Pazpen nucuuninuHbl J I13 JIP CPC
Ounas hopma 00yueHus
Pasnen 1. MeToabl MaTeMaTH4eCKO U BAPMALMOHHOM 8 12 i o4
CTATHCTUKH
1. [Tema 1. Beenenue 2 2 - 6
2. [Tema 2. OnucaTenbHas CTaTHCTHKA 2 4 - 6
3. [Tema 3. Kpurepru T0CTOBEPHOCTH OIIEHOK 2 2 - 6
4. [Tema 4. [IpoBepka runoTe3 0 3aKOHaX pacupeaeIeHHs 2 4 - 6
Pa3nes 2. [InanupoBaHue 3KCIIEPUMEHTOB B 9 4 i 12
0MO0JIOTHYECKUX MCCIIeJOBAHUSIX
5 Tewma 5. [InaHupoBaHuE SKCIIEPUMEHTOB B 9 4 i 6
' |Omonoruueckux ucciegoBaHMUIX

Paznen 3. PerpeccoHHbBII 1 KOPPeJsIIMOHHBII aHAIN3 4 6 - 12
6. [Tema 6. KoppensimoHHbI aHATN3 2 2 - 6
7. [Tema 7. PerpeccHoHHbIN aHAT3 2 4 - 6
Pa3nen 4. lucnepcuoHHbIi aHATU3 2 2 - 6
8. [Tema 8. JlucriepCHOHHBII aHAITHS3. 2 2 - 6
Pasznea S. Teopusi ciiydaiiHbIX POLECCOB B 9 6 i 15
0MO0JIOTMYECKHX CHCTEMAaX
Q. [Tema 9. MHOTOMEpHBIE METOBI 4 - 9
10. Tema 10. Bpemennsie psnpl. JIuneitHoe 2 5 i 6

MpOrpaMMHPOBAHUE

Bcero 18 30 - 69

3aouHas Gpopma o0yUeHHs

Pazgea 1. MeTroabl MaTeMaTH4eCcKOM M BAPUALMOHHOM ) 3 i 30
CTATHCTHKHU




rjﬁl Paznen aucuuniavuHb JI 113 JIP CPC
1. [Tema 1. BBenenue - 1 - 8
2. [Tema 2. OnucaTenbHas CTAaTUCTHKA - 1 - 8
3. [Tema 3. Kpurepun 10CTOBEpHOCTH OLICHOK - 1 - 8
4. [Tema 4. IIpoBepka runoTe3 0 3aKOHAX pacnpeeraeHust - - - 8
Pasznea 2. [lilanHupoBaHue 3KCNIEPUMEHTOB B 2 1 i 8
0MOJIOrHYeCcKHX UCCIETOBAHUSX
5 Tewma 5. [InanupoBaHue SKCIIEPUMEHTOB B 2 1 i 8
" OMOJIOTMYECKUX HCCIIETOBAHUSIX
Paznen 3. PerpeccMOHHBII M KOppeJsIMOHHBIIH aHAIN3 - 2 - 32
6. [Tema 6. KoppesimoHHbI aHAN3 - 1 - 16
7. [Tema 7. PerpeccroHHbI aHaI3 - 1 - 16
Pa3nen 4. lucnepcMoHHbBII aHATH3 2 1 - 16
8. [Tema 8. JlucriepCHOHHBII aHATIHS3. 2 1 - 16
Paszgea S. Teopusi ciiydaiiHbIX POLECCOB B ) 1 i 35
0MOJIOTHYeCKUX CHCTeMAaX
0. [Tema 9. MHOTOMEpHBIE METO/BI - - - 18
10. Tema 10. Bpemennsie psijbl. JIuneitnoe ) 1 i 17
[MPOrpaMMUPOBAHHE
Bcero 4 8 - 123
OyHo-3a04Has popMma 063‘/qu1/1;1 ‘ ‘ ‘

4.2. Conep:xaHue pa3iesioB y4eOHOM U CHUIIHHBI.

Paszgea I. MeToasl MaTeMaTHYeCKONM M BAPDMALMOHHON CTATUCTHKH
Tema 1. HacaencTBEeHHOCTHh U H3MEHYHBOCTD
1. HeoOxomuMoCTh NpPUMEHEHUS MATEMATHYECKUX METOJOB K HM3YyYCHHIO OMOIOTHYECKHX
siBIIeHKi. bruoorndeckas cTaTUCTHKA U €€ 3aauH.
2. ®opmsbl yyeTa pe3ylbTaToB HAOIIOACHHIA
3. Coueranue MaTeMaTUYECKUX U OMOJIOTHYECKUX METOOB TP aHATN3E IKCIICPUMEHTOB
Tema 2. OnucarejbHasi CTATUCTHKA
1. Cpennue cTaTUCTHYECKHE XapaKTEPUCTUKU
2. BbIOOpOUYHBIE CTATUCTHUECKHUE XapaKTEPUCTHKU
3. AunbTepHaTHBHBIE ()OPMBI OTIHCATEIHLHOTO aHAIH3a
Tema 3. Kpurepnu 10CTOBEPHOCTH OLIEHOK
1. Ormnenka reHepalibHBIX TAPaMETPOB
2. ToueuHble U UHTEPBATbHBIC OLICHKU
3. CraTtucTHYeCKHE THITOTE3BI U UX MTPOBEPKa
4. TlapameTrpuueckue KpUTepuu
5. Hemnapamerpuueckue kputepuu
Tema 4. [IpoBepka runore3 0 3aK0OHaxX pacrpeneneHus
1. XapakTepucTuka TUIIOB BapbUPOBAHUS
2. 3akoHBI pacrpeaeneHus
3. XapakTepHuCTHKa OIEHOYHBIX KPUTCPHUEB BAPbHUPOBAHUS
Pazpean I1. Ils1anupoBaHue 3JKCIEPUMEHTOB B OHOJIOTHYECKUX HCCJIeTOBAHUSAX
Tema S. [lnannpoBaHue IKCNIEPUMEHTOB B OMOJIOTHYECKHUX HCCIEI0BAHUIX
1. TlpubnuxeHHbBIE OLIEHKH OCHOBHBIX CTATHCTUYECKUX MOKa3aTeneit
2. OmpeneneHue HEOOXOAUMOTO 00BEMa BHIOOPKH
Paspnean I11. PerpeccMOHHBIN U KOPPEIALHOHHBINA aHAJIN3
Tema 6. KoppensiunoHHbBINA aHAIN3



1. TlapameTpuueckue mokKa3zaTeau CBS3H.

2. Hemnapametpuueckue nokasaTesu CBSA3H.

3. MHoxecTBeHHas U 4acTHast KOPPEISALHSI.

Tema 7. PerpeccHOHHBIN aHAIH3

1. Jluneitnas perpeccus.

2. Henuneitnas perpeccusi.

3. OreHka I0CTOBEpPHOCTH MOKa3aTeNlel perpeccuu.
4. Bpi0op ypaBHEHUH perpeccuu

Paszpen IV. lucnepcuoHHBIN aHAIH3

Tema 8. JlucniepcuOHHBIN aHAJIU3

1.
2.
3.

JucniepcnonHblif aHau3 GaKTOPHBIX AP PEKTOB.
JlucniepCHOHHBIN aHaIN3 Ha OCHOBE OJJHO(AKTOPHBIX ,ABYX(PaKTOPHBIX
[TpuMeHeHre AUCTIEPCHOHHOTO aHATN3a B HAYYHBIX MCCIIEOBAHUSX

Tema 9. MHOroMepHbIi IMCIEPCHOHHBIN aHAJIN3

1. JlucnepcuoHHBIN aHAJIU3 HA OCHOBE MHOTO(DAKTOPHBIX KOMIUJIEKCOB
2. paBHOMEPHBIX U HEPABHOMEPHBIX

3. HepapXUYeCKHX KOMIUIEKCOB.

Pa3znen V. Teopus ciayyaiiHbIX IPOLECCOB B OMOJIOTHYeCKHX CHCTEMaxX
Tema 10. BpemenHnble psibl

1.

arwN

OCHOBHBIE NMOHATHUSA U onpeaeseHus. KoMmoHeHThl BpeMeHHBIX psaaoB. [IpoBepka rumores3bl
cymiecTBoBaHus TeHACHIMU. Criia)kKuBaHUE BPEMEHHBIX PSIOB
CylHOCTh U METO/IbI INHEWHOT'O TPOrPaMMHUPOBAHUS.
OCHOBBI CUMIUIEKC- METO0/1a TUHEHHOTO TPOrPAMMHUPOBAHHS.
I'padpuaeckoe pernieHue IMHEHHON 3214l TUHEHHOTO IPOTPAMMHUPOBAHMS
Knactepusiii ananm3. OmnpeneneHue "paccrosHuil" MeXITy OOBEKTaMH 110  BCEH
COBOKYITHOCTH NIPHU3HAKOB. Mepbl pacCTOSIHUM: 3BKJIMA0BA METPHUKA, HOPMAJIM30BaHHBIC
HBKJIMJIOBBI PACCTOSTHUS, MAaHXETTEHOBCKAas METPHUKA, MPOLEHT Hecorjacus, K03 UIneHt
koppensauuu [Iupcona.
['pynnupoBaHue CXOMHBIX OOBEKTOB B KiacTepbl. ['paduueckoe u300pakeHHE apeBa
paccTosHUM. JIMCKpUMHMHAHTHBIA aHalIu3. YpaBHEHHE JIUCKpUMHUHALMU. PaccrosHue
Maxanonobuca.

4.3. IlepeyeHb TeM JeKIM.

/o

O0BéM, u

dbopma o00yueHus

Tema nexkuun
OYHO-

OYHas | 3a04YHas 32049Has

Pa3nes 1. MeToasl MaTeMaTH4eCKOM M BAPDHALIMOHHON CTATHCTHKH

1.

Tema 1. Beeneunue

2.

Tema 2. OnucarenpHasi CTaTUCTUKA

Tema 3. Kpurepun 10cTOBEpHOCTH OLIEHOK

4.

Tewma 4. [IpoBepka runoTres o 3aK0OHax paclpeacsIeHUs

N[N [N oo
1
1

Pa3nes 2. [lnanupoBanue 3KCIIEPUMEHTOB B 0MOJIOTHYECKHX
HCCJICAOBAaHUAX

o.

Tema 5. [InanupoBaHre HIKCIEPUMEHTOB B OMOJIOTHUECKUX
MCCIIEIOBAHMX

Pa3nes 3. PerpeccHOHHBIN 1 KOPPeJSIIHOHHBIH AHAJIN3

6.

Tema 6. KoppensiroHHbI aHaTi3

7.

Tema 7. KoppensimoHHbIH aHaTi3

NN
1
1




O0BéM, u

Ne dbopma oOyueHus
Tema nekuuu
/1 OYHO-
OYHAs | 3A0UHAS |,o o o

Pa3nen 4. lucnepcMoHHbI aHATU3 2 2 -

8. [Tema 8. JluciepcCHOHHBIN aHAIHN3 2 2 -
Pa3znea S. Teopusi ciiydailHbIX NPOIECCOB B OMOJTOTHYECKHUX CHCTEMAX 2 - -

0. [Tema 9. Bpemennslie psapl. JInHEitHOE MporpaMMUpPOBaHUE 2 - -
Bcero 18 4 -

4.4. llepeyeHb TeM NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHH
O0BéM, u
Ne
Tema npakTu4eckoro (CEMUHAPCKOIro0) 3aHATUS (bopma 0byueHus
/11
OYHO-
OYHas |3a04YHast
3a04Has

Paznen 1. MeToabl MaTeMaTHYeCKO M BADHALMOHHOI CTATHCTHKH 12 3 -
1. Tema 1. Benenue 2 1 -
2. [Tema 2. OnmcarenpHasi CTATUCTUKA 4 1 -
3. [Tema 3. Kputepru 70CTOBEpPHOCTH OIICHOK 2 1 -
4. [Tema 4. [IpoBepka rumoTes3 o 3aKOHaX pacrpeaeaeHus 4 - -
Pa3nes 2. [InanupoBanue 3KCIIEPUMEHTOB B 0M0JIOTHYECKUX 4 1
HccIeI0BAHUAX
5 Tema 5. [InaHupoBaHue KCIIEPUMEHTOB B OMOJIOTHYECKUX 4 1

" MccreloBaHUX
Paznen 3. PerpeccMOHHBIN M KOppeJsINMOHHBIH aHAIN3 6 2 -
6. [Tema 6. KoppensimoHHBIN 1 perpecCHOHHBINA aHATN3 2 1 -
7. [Tema 7. PerpeccroHHbI aHATI3 4 1 -
Pa3nes 4. /lucniepcHOHHBIN aHAIN3 2 1 -
8. [Tema 8. JlucriepCMOHHBIN aHATN3 2 1 -
Pa3nes S. Teopus ciy4ailHbIX POLECCOB B OHOJIOTHYECKHX CHCTEMAax 6 1 -
0. [Tema 9. MHOrOMEpHBIE METO/TBI 4 - -
10. Tema 10. Bpemennsie psbl. JInHEiiHOE porpaMMHUpPOBAHHUE. 2 1 -
Bcero 30 8 -

4.5. IlepeyeHn TeM J1a00PATOPHBIX padoT
JlaBopatopHbie pabOThI HE TPEYyCMOTPEHbI

4.6. Buabl caMmoCcTOATE1bHOM PadoThl CTYICHTOB U IepedYeHb Y4eOHO-MeTOANYeCKOro

olecrevyeHust /1Sl CAMOCTOSITEIbHOI PadoThbl 00y4AIOLINXCH.

4.6.1. IloaroroBKka K ayANTOPHBIM 3aAHATHAM

TeopeTnueckuil U MpPaKTUYECKUN MaTepuasl IJil CaMOCTOSITENIbHON paboOThl MCIHOJIb3YyeTCs

CTYACHTAaMHU U3 y‘-IC6HI/IKOB " NPAKTUKYMOB.

VuebHas JUCLHMITIIIMHA «MaremaTn4ecKue MCETOJBI B OuoJ0runy SIBJIIETCI TGOpeTquCKOﬁ,
AaCT CTyACHTaM KOMIUICKCHOC IMPCACTAaBJICHHUC MCTOJOB IMOCTPOCHUA MATCMATUUCCKHX Mopeseun




MPaKTUYECKUX CUTyallui C JAIbHEHIINM UX PELIEHUEM U C MOCIEAYIOMUM aHAIM30M, UMEIOIIUM
LEJIbIO IPUHATHE ONTUMAIIBHOTO PEUIEHUS, B PE3YJIbTATE YETO JOCTUTAETCS Pa3BUTHE JIOTMYECKOTO,
MaTEMaTUYeCKOr0 U aJIFOPUTMHYECKOTO MBIIUICHUS. AYIUTOPHBIE 3aHSITHUS MPOBOMASTCS B BHJIEC
MPAKTUYECKUX (CEMHHAPCKUX) 3aHATHM - 3TO OJHA M3 BaXHEUIIUX (opM OOydeHUs CTYIEHTOB.
[TpoBoAMTCS € LIETBIO 3aKPEIJICHHS M YTITyOJIeHHs 3HaHUH 110 JaHHOW JUCHHILTHHE. B Xoze nexuuit
PacCKpBIBAIOTCSI OCHOBHBIE BONPOCHI B paMKaxX paccMaTpPUBAaE€MOMl TEMbl, JEIIAFOTCS aKLEHThl Ha
HanboJiee CIOXKHBIE M MHTEPECHBIC TMOJIOKEHUSI U3y4aeMOro Marepuaia, KOTOPbIe JOJIKHBI OBbITH
NPUHATHI CTYACHTAMM BO BHUMaHue. MaTepuainbl JEKUHM SBISIOTCS OCHOBOW JUISI MOArOTOBKH
CTYJIEHTa K MPAKTUYECKUM (CEMUHAPCKUM ) 3aHSATHSIM.

[Ipu moAroTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSATUSAM CTYACHT JOJKEH:
- HU3Y4YUTh PEKOMEHAYEMYIO JIUTEPATYPY;
- MPOCMOTPETH CAMOCTOSATENIBHO JOMOJHUTENBHYIO JINTEPATYPY MO U3y4aeMON TEME;
- 3HaTh BOMNPOCHI, MPEIYCMOTPEHHbIE IUIAHOM MPAKTHYECKUX (CEMHHAPCKUX) 3aHATUH U
MPUHUMATH AKTUBHOE Y4acTHE B UX OOCYXK/ICHUU;
- 0e3 3aTpyAHEHUS OTBEYATh HA BOMPOCHI, IIPEAJIaraeMbIe K KaXKJI0i TeMe.

OCHOBHOH 1IENBIO0 MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN SIBISIETCS KOHTPOJIb 32 CTEIEHBIO
YCBOEHUS TPOUIEHHOTO MaTepuasia, XOJI0M BBIITOJHEHHUS CTYJACHTAMHU CaMOCTOSATEILHON paboThl U
paccMOTpeHHe Hauboyee CIOXKHBIX U CIOPHBIX BONPOCOB B pPaMKaxX TeMbl MPAKTUYECKUX
(ceMHUHAPCKUX) 3aHATUMN.

4.6.2. [lepevyeHb TeM KypCcOBBIX PadoT (IIPOEKTOB).
KypcoBbie paboThI (ITPOSKTHI) HE IPEIYCMOTPEHBI

4.6.3. Ilepeuenb Tem pedepaToB, pacueTHO-TpaduuIecKux pador.
Pedeparsl, pacueTHO-Tpaduueckue padboT HE MPETyCMOTPEHBI.

4.6.4. TlepeueHb TeM M Y4eOHO-METOANYECKOT0 O0ecTedeHUsI IJIsi CAMOCTOSTEIbHOI PadoThI
00y4YarOIHUXCS.

CamocrosiTennbHass paboTa OO0ydyarImMXCAd 3aKJIIOYAeTCsl B HWHUIIMATHBHOM  TIOMCKE
uH(popMaluu O Hamboyee aKTyalbHBIX MpoOieMax, KOTOpble HMEIOT OOIbIIOE MPAKTHUYECKOE
S3HAYCHHUC U ABJAIOTCA NPCIMETOM HAYUHBIX I[I/ICKYCCI/II\/'I B paMKax H3y‘~IZl€MOI>i JOUCHUITIIINHBI.

CamocTosaTenpHas paboTa TUIAHUPYETCS B COOTBETCTBHHM C KaJeHAApHBIMU ILUTaHAMHU
paboueld mporpaMMbl IO JUCHUIUIMHE W B METOJMYECKOM E€IUHCTBE C TEMAaTHKOW YYEOHBIX
ayJTUTOPHBIX 3aHSATHUH.

O0BéM, u
Ne Tema dbopma 00yueHus
0 /;1 CaMOCTOSTEILHOU V4ueOHo-MeToIHYEeCKOe 00eCIIeUeHIE oHo-
paboThI OYHas3a04yHasd
3a09Has
Pa3nes 1. MeToabl MaTeMaTH4YeCKO M BAPHAIIMOHHOM CTATHCTHKH 24 32 -
1. Tema 1. BBenenue IManxuu, A.C. MateMaTUYecKHue METOIbI 1
Mojenu uccaeaoanus onepanuii / A.C.
Ilankun, B.A. IllankuH., - M.: Jlamkos u K., 5 8 )
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum gocryna:
http://znanium.com/bookread2.php?book=557767
2. Tema 2. IManxun, A.C. MateMaTHYeCcKHue METOIbI 1
OmnucarennHas Mojenu uccaeaoanus onepanuii / A.C.
CTaTUCTHKA Ilankun, B.A. IllankuH., - M.: Jlamkos u K., 6 8 i
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum pgocryna:
http://znanium.com/bookread2.php?book=557767



http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767

O0BéM, u
Ne Tema dopma oOyueHHs
I /;1 CaMOCTOSITENTbHOM Y4eOHo-MeTouYecKoe obecreyeHme d Y1 -
paboThI ounaszaounas| o o
3a04Has
3. Tema 3. Kpurepun [Tankun, A.C. MateMaTudeckrue METOJIbl U
ITOCTOBEPHOCTH MoJIeTN uccenoBanus onepanuii / A.C.
OIICHOK Illankun, B.A. lllankuH., - M.: Jlamkos u K., 5 8 i
2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JIOCTyTa:
http://znanium.com/bookread2.php?book=557767
4. Tema 4. [IpoBepka [Tankun, A.C. MateMaTudeckrue METOJIbl U
CUIIOTE3 O 3aKOHAX MoJIeT uccaenoBanus onepanuii / A.C.
pacrpeeneHus Illankun, B.A. lllankuH., - M.: Jlamkos u K., 5 8 i
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum gocryna:
http://znanium.com/bookread2.php?book=557767
Paznen 2. [llilaHupoBaHue IKCIIEPUMEHTOB B OHMOJIOTHYECKUX 5 8 i
HCCJIeIOBAHUSIX
ankun, A.C. MaremMaTu4eckie METOIbI U
Tema 5. N
aHIPOBALIE MoJIeTH uccienoBanus onepanuii / A.C.
5 3Kche II)/IMGHTOB 5 [Tankun, B.A. Illankux., - M.: Jlamkos u K., 5 8
' P 2016. - 400 c.: ISBN 978-5-394-02610-2.
OMOJIOTUIECKIX
Pexxum gocryna:
MCCIIeTOBaHUSIX

http://znanium.com/bookread2.php?book=557767

Paznen 3. PerpeccOHHBII M KOppeJsIIMOHHBII aHAIN3 12 32

Hlankun, A.C. MaTemaTu4eckue METOIbI U
Moenu uccaeaoBanus onepanuii / A.C.

6 Izzﬁgei@OHﬂbni Ilankun, B.A. lllankuH., - M.: Jlamkos u K., 5 16 i
' 2016. - 400 c.: ISBN 978-5-394-02610-2.Pesxxum
QHAJT3
JIOCTYyTIa:
http://znanium.com/bookread2.php?book=557767
[TankuH, A.C. MaTeMaTudeckrue METOJIbl U
Teva 7. Moenu uccaeaoBanus onepanuii / A.C.
7. IPerpecoronmbi Ilankun, B.A. lllankuH., - M.: Jlamkos u K., 5 16 i
' 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
QHATTI3
JIOCTYyTIa:
http://znanium.com/bookread2.php?book=557767
Paznen 4. /lucnepcHOHHBINH aHAJIN3 6 16 -
Mankun, A.C. MatreMaTHYeCKHE METOALI U
Tena 8. MoJieH uccaenoBanus oneparuii / A.C.
8. |MTucriepcuonmbii Ilankun, B.A. lllankuH., - M.: Jlamkos u K., 5 16
' 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
QHaJIn3.
JOCTYTIA:
http://znanium.com/bookread2.php?book=557767
Paszpnen S. Teopusi ciry4ailHbIX IPOLECCOB B OMOJIOTHYECKUX CHCTEMAaxX 15 35 -
[TankuH, A.C. MaTeMaTudeckrue METOJIbl U
Mojenu uccaeaoBanus onepanuii / A.C.
Tema 9. Ilankun, B.A. IllankuH., - M.: Jlamkos u K.,
9. MHuoromepHBbIe 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum | 9 18 -
METObI JOCTYyTIA:

http://znanium.com/bookread2.php?book=557767



http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=557767

O6béM, u
Ne Tema dbopma oOyueHus
I /;1 CaMOCTOSITENTbHOM Y4eOHo-MeTouYecKoe obecreyeHme e
paboThI OYHasBaOYHas]
3a04Has
IManxua, A.C. MateMaTudeckrue METOAbI 1
Tewma 10. MoJIeTN uccenoBanus onepanuii / A.C.
10 Bpemennbie psaapl. | [ankun, B.A. [lankun., - M.: Jlamkos u K., 5 17 i
" Vluneiinoe 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
[POrpaMMUPOBAHHE JIOCTyTa:
http://znanium.com/bookread2.php?book=557767
Bcero 69 | 123 -
4.6.5. Jlpyrue BHbI CAMOCTOATEIbHON PadOThI CTY/IEHTOB.
He npenycmorpensl
4.7. IlepedyeHb TeM W BHJAOB 3aHATHII, IPOBOAUMBIX B HHTEPAKTUBHOI (popme
He npenycMoTpensr
5. DoH OLIEHOYHBIX CPEJCTB JJIf MPOBEACHUS NPOMEKYTOYHOM

aTTecTAluH

[TonHoe ommcanue (QoOHAA OLEHOYHBIX CPEJCTB TEKYIIEH M MPOMEKYTOUYHOM aTTecTaluu
0o0yyaroluxcsi ¢ MEepeYHEeM KOMIIETEHIMM, ONMMCaHMEM IIOKa3aTelled M KPUTEpUEB OLICHUBAHUS
KOMIIETEHIIMM, IIKal OLIEHUBAHMs, TUIIOBbIE KOHTPOJIbHBIE 33/laHUsl U METOJMYECKHE MaTepuabl
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH ITporpaMMe.

6. Y4eOHO-MeTOAMYECKOE o0eceYeHre U CHUIINHBI
6.1. Pexomenayemas qurTeparypa
6.1.1. OcHoBHasi 1uTEpaTYpa
Ne ABTOp, Ha3BaHME, MECTO WU3JIAHUSI, H3/1-BO, TOJl U3IAHHSI, KOJHMYECTBO Kon-Bo 9Kk3.
/0 | CTpaHHuIl B O6UOJI.
1. MankuH, A.C. MaTteMaTH4YeCKHE METOIBI U MOJIEIN UCCIIEI0BAHUS 10
oneparuii / A.C. lllankun, B.A. Hlankus., - M.: Jlamxkos u K., 2016.
-400c.:
2. Jlakun, I'. @. Buomerpus: yueonuk / I'. & Jlakun., M.: Beiciias 10
mkodna., - 1990. - 352 c.
3. MepkypseBa, E. K. buomerpus B celeKINA U TEHETUKE 15
CeNbCKOX035CTBEHHBIX KUBOTHBIX: yueOHHK. / E. K. Mepkyprena.,
M: Komnoc., - 1970. - 424 c.
4. MepkypsbeBa, E. K. I'eneruka: yue6nuk. / E. K. Mepkypsesa, 3. B. 157
Abpamona, A. B. bakait u np., M.: Arporrpomuznat., - 1991. - 446 c.



http://znanium.com/bookread2.php?book=557767

6.1.2. JlomoJHHUTeJbHAs JIUTEPAaTypa

é\/&n ABTOp, Ha3BaHUE, MECTO U3JaHMUsI, U3]1-BO, TOJl U3JAHUS, KOTUYECTBO CTPAHUI]
[ IMUTaIIMOHHOE MOJETMPOBAHIE YKOHOMHUYECKUX MpoIeccoB: YuedHnoe nmocoodue / H.H.

1. lerukmna. - M.: UTHOPA-M, 2012. - 254 c.: 60x90 1/16. - (Beiciice
oOpazoBanue).(neperuiet)|ISBN978-5-16-
0046754 . Pesxumaoctymna:http://znanium.com/bookread2.php?book=233661
(DKOHOMHKO-MaTeMaTH4ecKkoe MojienupoBanue: [Ipaktuueckoe nocodue nopemeHuIo 3aau

2 N.B. Opnoga. - 2-€ u3z., ucnp. u goin. - M.: By3osckuii yue6-uuk: HUL Uudpa-M, 2012.

" F 140 c.: 60x88 1/16. (o6m0xka) ISBN 978-5-9558-0107-

0.Pexxummoctyna:http://znanium.com/bookread2.php?book=159293
[Teopus urp u uccnenoBanue onepanuii / Jlemermko b.1O. - HoBocu6.:HI'TVY,2013.-

3. [167c.:ISBN978-5-7782-2198-
7. Pexxummoctymna:http://znanium.com/bookread2.php?book=558878

6.2. IlepeyeHb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTn «UHTepHeT»

(nasee - cerb «MHTEPHETY), HEOOXOAUMBIX JIJIsl OCBOCHUS M CIUTIINHbI

Ne
w ABTOp, Ha3BaHHUE, MECTO U3JIAHUS, U3/1-BO, TOJI U3/IaHUs, KOJIMICCTBO CTPAHUIL
1 Bukunenus —  cBoboaHas — sHUuWKIonenus.  [OnekTpoHHbli  pecypc].  URL:

https://ru.wikipedia.org/wiki (nara oopamenus: 20.08.2022).

Bcepoccuiickuii MHCTUTYT HAYYHOU U TeXHUYecKor nHbopMaiuu [ DneKTpoHHbBIN pecypc].

2 URL.: http://elibrary.ru/defaultx.asp (maraoopamenwus: 20.08.2022).
3 HayuHast anekTpoHHast Onbnnoreka. [ DeKTpoHHBIH pecypc]. Pesxum nocryma:
" |nttp://wwwz2.viniti.ru (nara oopamenus: 20.08.2022).
Hay4HbIe TOMCKOBBIE CHCTEMBI: KaTaJIOT HAYYHBIX PECYpPCOB, CCHUIKH Ha
4 [FTCUMATU3HPOBAHHbIE HAYUHBIE TOUCKOBBIE CHCTEMBI, JNIEKTPOHHBIE APXHBBI, CPEICTBA
" |momcka cTarei u cchlIoK. [DnekTpoHHbIi pecype]. URL: http://wwwe.scintific.narod.ru/
nata obpamenus: 20.08.2022).
5 Poccuiickasi rocygapcTBeHHas 6ubanoreka [DnekTpoHHbIN pecypce]. (Buaeoduibm). URL:
" |nttp://www.rsl.ru (mata obparenwus: 20.08.2022).
6. [MunmcrepcTBO cenbekoro xo3sicTea PO—Pexum mocryma:http://www.mex.ru/
v Pocculickas Axkanemus Hayk:cTpykrypa PAH; nHHOBalimoHHas 1 Hay4yHas
' |mesTenmbHOCTB; HOBOCTH, 00BSBICHUS, Tpecca—Pexum goctyna:http://www.ras.ru/
Poccuiickas Hayunas CeTh: nH(opmMaIimonHasi CUCTeMa, HalleJIEHHAast Ha IOCTYM K
8. |Hay4HOH, HAyYHO-TIONYJSPHOM U 0OpazoBaTenbHON HH(pOpMaKu —Pexum
noctyma:http://nature.web.ru/
9. [Poccuiickoe obpa3oBanue. DenepanbHblid mopran — Pexxum nocryma:http://www.edu.ru
DnexTpoHHass Oubamoreka «Hayka ¥ TeXHUKa»: KHUTH, CTaThU U3 KYpPHAJIOB,
10. .
ororpapur—Pexnm nocryna:—Pexum nocryna:http://n-t.ru/
11 Hayku, HaydHble —HCCIENOBAaHMS M COBPEMCHHBIC —TexHonmormu —  Pexum
" |moctyma:http://www.nauki-online.ru/
12. PBC«ZNANIUM.COM»—Pexum noctyna:— Pexxum nocryna:http://znanium.com
13 DIEeKTPOHHO-OMOIMOTEUHAs CHCTeMa U3IaTebCcTBa «JlaHb»

Pexxum nocryma:http://e.lanbook.com/books



http://znanium.com/bookread2.php?book=233661
http://znanium.com/bookread2.php?book=159293
http://znanium.com/bookread2.php?book=558878
https://ru.wikipedia.org/wiki
http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www.scintific.narod.ru/
http://www.rsl.ru/
http://www.mcx.ru/
http://www.ras.ru/
http://nature.web.ru/
http://www.edu.ru/
http://n-t.ru/
http://www.nauki-online.ru/
http://znanium.com/
http://e.lanbook.com/books

6.3. CpeacrBa obecnie4eHHs1 OCBOCHUSI JUCIUNIMHBI

6.3.1. KomnbroTepHble 00y4auye H KOHTPOJIMPYIOLIHe MPOrPaMMbI

@OyHKIUS TPOTPAMMHOI0 0O0ecredeHus
No | Bun yue6Horo | HaumenoBaHue mporpaMMHOTO y porp

1/ 3aHATUSA o0OccrieueHus MO/JICJINPY-
KOHTPOJIb oOyuaromias
fo1as
1 | Jlekumonnnie, |(CHUcTeMa IMCTAaHIIMOHHOIO + + +

naboparopusie j00yuenus Moodle

6.3.2. Ayamo- U BUAeONOCOOHS
Aynuo- ¥ BUJEONIOCOOUs HE MPEIyCMOTPEHBI.

6.3.3. KomnboTepHbleNpe3eHTANNUYYeOHBIXKYPCOB
KommbrorepHbie npe3eHTannu y4eOHbIX KypCOB HE MPEAYyCMOTPEHBI.



7. Onucanue MaTepHAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOM 111
oCylIecTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLEcca MO AMCIUIJINHE

n/a

HaumenoBanue 000pya0BaHHBIX
y4eOHBIX KAOMHETOB, OOBEKTOB IS
MPOBEICHUS 3aHATUI

[lepeueHb OCHOBHOTO 00OPYOBaHMs, IPUOOPOB U MAaTEPUATIOB

B-314 — yuebnas ayauTopus s
NPOBECHUS JICKIIMOHHBIX 3aHATHH,
[PYNIIOBBIX U UHAWBUIYAIBHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS
U IIPOMEXYTOYHOH aTTECTAlluH U
CaMOCTOSATENILHON paboThI

[IpoekTop ¢ 3KpaHOM, CTON-NapTa — 22 WIT., CTOJI Ay JUTOPHBINA —
O wt.; cTynps — 67 wr., cToa — 1 WT., CTeHa-7Kpad — 1 mT.,
TOocKa JIIs TeX. MOKa3oB — | mt., TpuOyHa — 1 miT.;
IEMOHCTPAIIMOHHBIC MaTEPHAIIBI; YI€OHO-METOIMYSCKIE
MaTepHuabl

2. B-302 — yuebnas aynurtopus ansJlabopaTopHbIE CTONBI C HACTOJBHBIM OCBEIICHHEM, MUKPOCKOIIBI
[IPOBEIECHUS JEKIIMOHHBIX ubuonam-70 u «Muxmen-1», THCTOJIOTMYECKHE IpenapaThl,
TabopaTOPHBIX 3aHATHH, TPYNIIOBBIX[IPOSKTOP JJIS MPE3CHTAIlMM CIAiIoB, J1abopaTopHbIE MIKaQH,
U UHAMBUIYAIbHBIX KOHCYJbTallUii,mabopaTopHas  IOCyJa,  CKEJEThl  JKUBOTHBIX,  KOCTHBIE
TEKYIIErO KOHTPOJIA unpenaparsl, MUKpoToMbl MC-2, M3II, caHHBII MHKPOTOM,
[POMEXYTOUHOW  aTTecTallMd  MOXJQAUTENb A MUKpPOTOMAa, MHKPOJAObOpaTopHs, TEpMOCTaT|
CaMOCTOSITENIbHOM pabOThI napauHOBBIN; TUCTWLIATOP, IIKad anteyHsli — 3 1T,

XOMOAUIBHUK «/IHenp» — 1 wT., AucTwiisATOp — 1 IIT.; CKener
KOpOBbI — | mIT.; neHTpudyra — 1 mwr.; Tepmocrar (3kapoBoii) — 1
IIT., CTOJIBI JabopaTopHble Maiible — 41 mIT.; ckener Kponuka — 1
mT.; ckeaeT komku — 1 mT.; Becel BJIKT-500 — 1 1miT.; cueryuk|
11-knaBumHeld — 1 1T.; JamMna HacTodbHasg —l1 WIT.; CTON JUIA
BECOB — 2 mT., GoTOAIEKTpOoKoIopuMeTp — 1 mT., mpudop KDC-
2MII1 — 1 ., cron 1-TymMO0BBIi — 1 IT.; CTynbs — 2 IIT.; IOCKa
— 1 wr.; crom-ayautopusli — 11 mr.; cryn BUHTOBOM — 21 1mT.;
Kpecio pabouee — 1 1IT., HATMSIAHBIE TOCOOUS (CTEH IbI, TAONHUIIBI,
CXEMBbI, MYJISIKH)

3. B-601 — yuebnas aynutopus ansJlaboparopHoe ob6opymoBaHue, LeHTpUdyra yHuBepcaabHas — 1
MIPOBEICHUS JEKITMOHHBIX U[IIT., CTOJI KOMIBIOTEPHBIA — | INT., CTON ayauTOpHBIA — 12 mT.,
1a0opaTOPHBIX 3aHATUH, IPYNIOBBIX/CTYN ydyeHHuYeckuil — 11 mT., cTon — 1 mT., cTyn AepeBsIHHBIN —
W WHAWBUIYAIBHBIX KOHCYJIbTAlWA, 10 mT., TeMOHCTpAIIMOHHBIE MaTepHaibl, y4eOHO-METOMUECKHUE
TEKYIETo KOHTPOJIS uMaTepuabl
MPOMEKYTOUYHOW  aTTeCTallud |
CaMOCTOSITENIbHON paboThI

4. B-602 — yuebnas aymuropus musisecel OHAUS — 1 mrt., 6ans BogsHas TW-2 — 1 mrT., noHOMEp

[IPOBEACHUS JEKIIMOHHBIX "
1a00paTOPHBIX 3aHATUN, TPYHIOBBIX
U WHIUBUYalbHBIX KOHCYJbTalUH,
TCKYIIETO KOHTPOJIA H
[IPOMEXYTOUHOM  arrecTaiuu |
CaMOCTOSITENIbHOM pabOThI

yauBepcainbHblii PX-150 — 1 mT., COz-unkybatop — 1 mrT.;
KoHauIMoHep Samsung — 1 mr., mukpockon MBC-10 — 4 mT.,
mukpockon  OlympusCX-44 1 wr.,, nuner-gozarop 1-
KaHaJdbHBIA — 6 mT., cocyn Jlproapa35S . — 2 mT., cocyn
proapalO . — 1 mrt., Tepmoctatr TC-80 — 1 mT., XOMOIUIHHUK
Indesit — 1 mrt., guctuastop JAD-251 — 1 mit., cymmibHbIA mkad
— 1 mrt., 6ukcel — 1 wr., o6mydarens OBH-75 — 4 mir., cremmax
mabopaTopHbIii — 3 miT., creutax 1258x870 — 2 mr., cremmax
1764x1640 — 1 mr., cremmax 1656x1640 — 1 mT., cTemmax c
Moiikor — 1 mt., ctemax 1006x1000 — 1 mT., cTennax ¢ TyMO00it
— 2 IIT., CTyNbs — 11IT., CTYNIbs MeTAJUTMYECKUe — 12 mT., mKad
— 1 WT., AEMOHCTPAMOHHBIC MAaTEPUAITBI, YI€OHO-METOAHMYECKHE

MaTepHUaJIbl




/o

HaumeHnoBanne 060pyI0BaHHBIX
y4eOHBIX KAOMHETOB, OOBEKTOB IS
MPOBEICHUS 3aHATUI

[lepeueHb OCHOBHOTO 00OPY0OBaHMs, IPUOOPOB U MAaTEPUATIOB

B-618
nmabopaTtopus,
1abopaTOPHBIX
3aHATUI

yueOHO-HayuHas
IVl TIPOBE/ICHUS
U TNPAKTHYECKUX

JlaGopatopHoe o0opynoBaHue, MYJIBTH-MEIUIHOE
oOopynoBaHue, aMIuIUPUKATOP 1 mr., ONOK TUTAHUS
n/amektpod. — 1 ., Bugeocucrtema «Butpan» — 1 mrT., Beck
«WPS» — 1mt., kamepa a/31. Dopesa — 1 mT., MUKpOIICHTpUPyTa
«Tera-2» — lmr., [IJIP-60kc LIJIB-1 — 1 mT., Tepmoctar
«Tepmo-48» — 1 mr., Tpancamumomunatop ECX-15M — 1 mir.,
XOJIOMWIBHUK — | mr., mnentpudpyra  MiniSpin — 1 T,
MUKpockor 6uoin. MMBIA — 1 miT., cTynbs AepeBsSHHbBIE — 5 IMIT.,
cToyl — | mIT., CTOJ ayAUTOPHBIM — 1 MIT., 1EMOHCTPALIMOHHbIE
MaTepHalibl, y4eOHO-METOIMUECKUE MAaTePUAIIBI




8. MexkaucuuniMHapHbie CBA3H

IIporoxoa

corjiaCoBaHus pa60qel?1 IIporpaMmebl C IpyruMu TUCHUIITIMHAMHA

HanmenoBanue AUCIUIUINHBL, C
KOTOPOH MPOBOJIUIIOCH
corjacoBaHue

Kadenpa, ¢ kotopoii
POBOJIUIIOCH
COIJIACOBaHHE

[Tonmuck 3aBenyronIero
kadenpou

«VIlHHOBaIIMOHHBIE TEXHOJIOTUY B
KMBOTHOBOJICTBE,
«MoueKyIsIpHO-TeHETUYECKHE
METO/bI B CEIEKIIUNY,
«JloMecTuKanus KUBOTHBIX U
HBOJIIOLIMOHHBIE OCHOBBI CEJIEKIIMM

Kadenpa 6uonoruun
JKUBOTHBIX




JIuct n3MeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJA
3aceaHus

kadeapsl U gaTa

CtpaHuI1isl ¢
H3MEHEHUSIMUA

[IepeyeHnb OTKOppEK-
TUPOBAHHBIX IYHKTOB

IMoanucek 3aBe-
JTYIOIIETO
kKadeapoit




IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMsl

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC IIPOBEPKY
®.1.0., 10IKHOCTD,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOymux
U3MEHEHUI




IIpuaoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE

YUYPEXXJEHUE BBICHIEI'O OBPASOBAHMS «IYTAHCKUM I'OCY JAPCTBEHHBIN
AT'PAPHBIM YHUBEPCUTET UMEHMU K.E. BOPOIINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
y4eOHOM TUCIMITIMHBI (MOYJ1s1) « IHHOBAIIMOHHBIE TEXHOJOTHH B YXKHBOTHOBOJICTBE)

JU1s1 HanpaBiieHus moarotoBku 36.04.02 3ootexHust
HarpaBJIeHHOCTH (Mpoduins) KopmiieHne )KUBOTHBIX U TEXHOJIOTUH KOPMOB

YpoBeHb MpodecCHOHAIBEHOTO 00pa30BaHUsI: MarucTp

I'ox wagama moarorosku: 2024

Jlyranck, 2024



IIpuaoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE

YUYPEXXJEHUE BBICHIEI'O OBPASOBAHMS «IYTAHCKUM I'OCY JAPCTBEHHBIN
AT'PAPHBIM YHUBEPCUTET UMEHMU K.E. BOPOIINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
y49eOHOUM TUCIUIUIMHEI (MOTyJIs) «MareMaTH4eCKue METOIbI B OHOIOT D)
JU1st HanpassieHust moarotoBku 36.04.02 3oorexHust
HanpaBlieHHOCTh (poduib) KopmiieHne skMBOTHBIX M TEXHOJIOTUH KOPMOB

YpoBeHb npohecCHOHAILHOTO 00pa30BaHMs: MarkuCTp

I'ox wagama mogrorosku: 2024

Jlyranck, 2024






1. IEPEYEHb KOMIIETEHIMI, COOTHECEHHBIX C HHIUKATOPAMHU JOCTUXKEHUA KOMIIETEHIUMI, C YKASAHUEM
3TAIIOB UX ®OPMHUPOBAHMUS B TIPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Kon DopmynupoBKa WNunukaTopsl Oran (ypoBenb) | [lnmanupyemble pe3ynbTaThl HanmenoBanue HaunmMenoBaHue 011eHOYHOTO
KOHTpO- KOHTPOJINPYEMOH TIOCTYDKCHUS OCBOCHHS oOydeHus MoyJed U (HiH) CpencTBa
TUpyeMon KOMIIETEHIINN KOMIIETEHIIUN KOMIIETeHIINN paszmenos aucunuidHel | Tekymmid | [IpomexxyrouHas
KOMIIe- KOHTPOJIb aTTecTanus
TEHIIH
YK-1 CrniocobeH YK-1.1 IlepBslii 3Tan 3namy: 0Oa3oBble HOHATHSA, | Pasnmen 1. Mertoasl TecTsl DK3aMeH
OCYIIECTBIISTh AHanuzupyer (TToporoBBHIit CBSI3aHHBIC C | MaTeMaTH4eCcKOn U 3aKPBITOTO
KPUTHYECCKHI npoOJIeMHYTO YPOBEHB) MOJICJINPOBAHHEM; pOJb | BapUAIIMOHHOM THUIA
aHaImn3 CUTYAITHIO KaK MOJIETTUPOBAHUS B | CTATHCTUKH
MPOOIEMHBIX CUCTEMY, MPOU3BOACTBE; Pazgen 2.
CUTyalluld Ha BBISBIISA ee kinaccudpukamuo  mozenei, | [lnanupopanue
OCHOBE CHCTEMHOTO | COCTaBIISIONINE U CBOICTBa MOJIENIel, | IKCTIEPUMEHTOB B
MoIX0/1a, CBSI3H MEXIy MIPUHIIATIBI " 3Tambl | OMOIOTUYECKUX
BEIpabaTHIBAThH HUMH, OIIPEEIIsis MaTeMaTHYECKOT'O HCCIIEJIOBAHUSX
CTPATETHIO BOIIPOCHI (3a71a1H) MOJICITUPOBAHUS Pazgen 3. Teopus
JneicTBUH IoJJIeXKAalINe Bropoii atan ymembp: WCIOJIb30BaTh | CIlydaWHBIX IpoueccoB | TecTsl OK3aMeH
JTATbHEHIIIeH (IPOJBUHYTBIA | METOAUKH MaTeMaTHYECKOro | B OMOJOrMYECKUX OTKPBITOTO
pa3paboTke. YPOBEHB) MO/JICJINPOBAHUS IpH | CUCTEMax THUIA
pemieHun 3amadv; BeIOMpath | Pasmen 4. (BOTIpOCHI
sbdexTrBHBIE Mojenu W | JucrnepcHoHHBIN JUTA
METOJBl U1 pElUIeHHs | aHaJIK3 orpoca)
TIPUKIIATHBIX 3amaq; | Pasgen 5.
pas3pabatsiBaTh Mojenu | PerpeccuoHHslil 1
MIPOTHO34, ONITHMAJILHOTO | KOPPEISMOHHBIN
TUTAHUPOBAHUS U | aHamu3
yIpaBieHUS IS
HCCIIEI0BaHNSl COLMAIBHO- U
MIPOU3BOJICTBEHHO-
9KOHOMHYECKHX CUCTEM
Tpetwuii atan umemsv HAGLIKU: HABBIKAMU IIpaktuuec | Dk3aMeH
(BBICOKUH [IpUMEHEHHUS KHe
YpOBEHB) MaTEeMaTHYECKUX MOJIEIeH 3a/IaHus
JUIs aHaJIu3a MpoOJIeMHON
CUTYallul KaK CUCTEMBI




Kon DopMynHpOBKa Nuaukatopsl Oran (ypoBenb) | [lmanupyemelie pe3yabTaThl HaumenoBanue HaumeHnoBaHue o1ieHOUHOTO
KOHTPO- KOHTPOJINPYEMOMH TIOCTYDKCHUS OCBOCHH o0ydeHus Moayned U (WiH) CpencTBa

YK-1 Crocoben YK 1.2 IlepBbIii aTan 3Hamby: Mozaenu | Paspen 1. Meronsl TecTsr DK3aMeH
OCYIIECTBIISITH [Ipennaraet (TIOpOTOBBIi IJIAHUPOBAHUS U | MaTeMaTUYECKON U 3aKPBITOTO
KPUTUYECKUM Croco0bI YPOBEHb) yIpaBlICHUS BapUALMOHHON THIA
aHaIN3 pemreHus MIPOM3BOACTBEHHO- CTaTHCTUKH
MIPOOTIEMHBIX MPOOIEMHOM SKOHOMHUYICCKUMH Pazgen 2.

CUTyallui Ha CUTYaIH UCXOIS CHUCTEMaMHU; [InanupoBanue
OCHOBE CUCTEMHOI'O | U3 Bropoii aTan YMemp: BEIOMpATh SKCIIEPUMEHTOB B Tecthl OKk3aMeH
oIX0/1a, OCYIIECTBICHHOI | (IPOABUHYTHIH | 3 ()EeKTHBHBIE MOJETH U OHMOJIOTHYECKUX OTKPBITOTO
BBIpa0aTHIBATh 0 TIOHMCKa YPOBCHB) METOBI JJISI PEIICHUS HCCIIEJIOBAHUAX THIA
CTPATETHUIO BApUAHTOB MPUKJIAJHBIX 337a4; Paznen 3. Teopus (Bompochl
JneicTBUH pelIeHus Ha pa3pabaTeIBaTh MOAEIH CIIy4allHBIX TPOLIECCOB | IS
OCHOBE MPOTHO3a, ONTHMAIBHOTO B OMOJIOTHUECKIX ornpoca)
JTIOCTYITHBIX IJIAHUPOBAHUS U CUCTEeMax
HCTOYHUKOB YIpaBJICHUS Paznen 4.
UH(OpPMALUH. Tpetwuii sTan umemsb Haebiku: crnocobamu | JUCIepCHOHHBIN IIpaktuuec | Dk3aMeH
(BBICOKUIT peteHus mpoOdIeMHON aHaim3 Kue
YpOBEHB) CUTYyallMy UCXOJs U3 Paznen 5. 3aJlaHus
OCYIIECTBIICHHOTO TIOMCKA Perpeccronnslii u
BapHaHTOB PEIICHHS Ha KOPpPEISIIIHOHHbIN
OCHOBE JIOCTYITHBIX aHaIIN3
HMCTOYHUKOB MH (hOpMAITHHL.

YK-1 Crocoben YK 1.3 [lepBeIii aTan 3namsp: npuHIUNBLL U 3Tansl | Pazgen 1. Meroast Tectrl OK3aMeH
OCYIIECTBIIATh PazpabarbiBaer (TTOporoBEIif MaTeMaTHYECKOTO MaTeMaTUYeCKON U 3aKPBITOTO
KPUTHYECKHUNA CTpaTeTuto YPOBEHB ) MOJIETTUPOBAHMS; MOJIETH | BapHAI[MOHHOM THTIA
aHaIu3 JIOCTHXKCHHS IUTAHUPOBAHUS W YIPABICHUS | CTATUCTUKH
MTPOOJIEMHBIX MOCTaBJICHHOU cUcTeMaM; npuHIUne! | Pazmen 2.

CUTYyaIuil Ha e KaKk MIPOEKTHPOBAHHUS CUCTEM [InarupoBanue
OCHOBE CHCTEMHOIO | IIOCIEN0BATENIbHO | BTopoit aTam ymemp: pa3pabaThIBaTh SKCIIEPHMEHTOB B Tectbl DK3aMeH
noaxona, CTb 1IaroB, (MIpONBUHYTHIM | MOJIENH MTPOTHO3A, OMOJIOTHYECKUX OTKPBITOTO
BBIPA0aTHIBAThH MpEeaBUIA YPOBEHB) ONTHUMAJIBLHOT'O HUCCJICIOBAHUAX THIla
CTpaTEeruto pe3yibTar IJIAHUPOBAHUS U Pazgen 3. Teopus (BomIpOCH
neicTBHiA KaXJIOTO U3 HUX YOPABICHUS JOCTHKEHUS CIIy4allHbIX TIPOIIECCOB | IS

MOCTaBJICHHON IENH B OMOJIOTHYECKUX onpoca)




Kon DopMynHpOBKa Nuaukatopsl Ortan (ypoBens) | IlnmaHupyemsle pe3ysibTaThl HaumenoBanue HaumeHnoBaHue o1ieHOUHOTO
KOHTpO- KOHTPOJINPYEMOH TIOCTYDKCHUS OCBOCHH o0ydeHus MoyJer U (WiIH) CpencTBa
Tpetuii sTan umems HABLIKU: HABBIKAMHU | CHCTEMax IIpaktruec | Dk3amMeH
(BBICOKHH NIPUMEHEHUS Paznen 4. Kue
YPOBEHB) MaTeMaTHYeCKUX METOJ0B U | JlucriepcuoHHBIN 3aJlaHus
MOJIeTIer JUIsl pelIeHUs aHanu3
MPOM3BOJICTBEHHBIX 3a]1a4. Paznen 5.
Perpeccuonnslii u
KOPPETALUOHHBIH

aHaJIn3




2. OMUCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU,
OIMUCAHHME HIKAJI OHEHUBAHUA

Ne HaumenoB | Kpartkas IIpencrasne | Kpurepuu onieHuBaHUs [IIxana oneHUBaHUsA
n/m | aHue XapaKTePUCTHKA HUE
OIIEHOYHOT | OIIEHOYHOTO OIIEHOYHOTO
0 CpelcTBa | CpencTBa CpeIcTBa B
dhonme
1. Tect Cucrema TecTtoBbie B tecre Boimonneno 90- Ornenka «Omauunoy (5)
CTaHAAPTU3UPOBAaHH | 3aJaHUs 100% 3amanunit
BIX 3/IaHHH, B tecrte BBITIONIHEHO Ornenka «Xopouioy» (4)
MO3BOJISIOIIAS Oonee 75-89% 3ananuii
M3MEpPUTHh ypPOBEHb B Tecte BhINOTHEHO 60- Ouenka
3HAHUM. 74% 3amanmit «Yooenemeopumenvro»
®)
B tecte BhITIONIHEHO Oruenka
MmeHee 60% 3ananuit «Heyooseremsopumenvro
» (2)
Bonpmas yacts OueHka
ONpEAEIICHUN HE «Heyooseremeopumenvro
IIpeIcTaBIeHa, TH00 » (2)
MIpeICTaBJIeHa C TPYOBIMHU
OIIMOKaMH.
2. Omnpoc dopma padoTHI, Bompocst k| [IpogemoHcTpupOBaHbI Ornenka «Omauunoy (5)
KOTOpasi TIO3BOJISIET | OMPOCY MIpeaIoiaraeMble OTBETHI;
OIIEHUTH KPYT030p, MIPaBUIIEHO UCIIOE30BaH
YMEHHUE JIOTUYECKH ITOPUTM 00OCHOBaHUHN
MTOCTPOUTH OTBET, BO BpEMs PacCyKICHHIA,
yMeHHe €CTh JIOTHKA
MIPOJIEMOHCTPUPOBAT paccyxJeHuH.
b MOHOJIOTHYECKYIO [IponemMoHCTPUPOBAHEI Ornenka «Xopouioy (4)
peyb 1 MHBIE MIpeIoIaraeMble OTBETHI;
KOMMYHHKATHBHBIC €CTh JIOTHKA
HaBBIKU. Y CTHBII paccyXIeHUH, HO
orpoc obnamaer HETOYHO UCTIOJIh30BaH
0OJIBIIUMU aNTOPUTM 00OCHOBAHUI
BO3MOXKHOCTSIMHU BO BpPEMS PACCYXKACHUN U
BOCIUTATEIHHOTO HE BCE OTBETHI MOJIHBIE.
BO3/ICHCTBUS, [TpoeMOHCTPUPOBAHBI Onenka
CO03/1aBast yCIOBUS MIperoiaraeéMble OTBETHI, | «Y0o8iemeopumensHo»
Ut HehopMaIbHOTO HO HETPAaBWILHO 3)
OOIIeHUS. WCIIOJIb30BaH aJITOPUTM
000CHOBaHUH BO BpeMs
paccyXIeHui;
OTCYTCTBYET JIOTUKaA
pacCyXIeHUH; OTBETHI HE
TIOJTHEIE.
OTBeTHI HE Orenka
IIPEICTABIICHBL. «HeyoosnemgopumenvHo
» (2)
3. MpakTuu | Hampasneno Ha [Ipaktuueck | [IpogemMoHCTpHpPOBaHO Ormenka «Omauurnoy (5)
ecKue OBIIaJICHHE We 3a/laHusl | CBOOOJIHOE BIIaJIcHHE
3ajaHus METOAAMHU U npodeccnoHanbHO-
METOTMKaMU MIOHSTHWHBIM aIllapaToM,
n3y4aeMoit BIIQJICHHE METOJaMH U

JUCITATUINHEL. J{J1s1

MCTOJUKAMU




n/n

Hanmenos
aHue

OILICHOYHOT
0 CpelCcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOT'O
cpeacTsa

[Ipencrasne
HUe
OLIEHOYHOTO
CpeJCTBa B
houme

Kpurepun onennBanus

IITkasma oreHUBaHUSA

peleHus
MpeaIaracTcst
pelInTh

KOHKPETHOE 3a/IaHue
(curyammro) 6e3
MIPUMEHCHUS
MaTeMaTHYECKUX
pacueToB.

nucuuIuIMHbl. TTokazaHbl
CIIOCOOHOCTH
CaMOCTOSATEILHOTO
MBIIIJIEHUS, TBOPUYECKOM
aKTUBHOCTH. 3aaHue
BBIIOJIHEHO B ITOJHOM
o0BeMe.

IIponeMoHCTpHUpOBaHO
BIIQJICHUE
npogecCHOoHANBEHO-
MOHSATHIHBIM aImapaToM,
MPH IPUMCHECHUH
METOA0B U METOJUK
JUCIUTUTAHBI
HE3HAYUTEIIbHBIC
HCTOYHOCTH, ITOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEIIBHOTO
MBILUIEHUSA, TBOPYECKOU
aKTHBHOCTU. 3aJlaHue
BBIMOJIHEHO B MOJIHOM
00beMeE, HO C
HEKOTOPBIMHU
HETOYHOCTSMH.

Omnenka «Xopouioy (4)

[IponemoHCTpHUpOBaHO
BJIaJICHUE
npodecCHOHANTBLHO-
MTOHSITUAHBIM aNnapaToM
Ha HU3KOM YPOBHE;
JIOTTYCKAIOTCS OLITHOKH
IIpY IPUMEHEHUN
METOJIOB I METOJTUK
JUCLMIUIMHEL. 3aJaHue
BBIIOJIHEHO HE
TTOJTHOCTBIO.

Ornenka
«Yooenemeopumenvroy»

@)

He npoxemoncTpupoBaHo
BIIaJICHHE
podecCuoHaNBHO-
MIOHSTHWHBIM aIllapaToM,
METOAMH H METOINKAMM
JUCLHHUILIMHEL. 3aIaHne He
BBIITOJHEHO.

Ornenka
«Heyooseremsopumenvro
» (2)

IK3aMeH

KonTponsnoe
MEPONIPHUATHE,
KOTOpO€
MIPOBOANTCS TIO
OKOHYaHUH
A3YYECHHUS
JUCIUIIIINHBI.

Bomnpocs k
9K3aMeHy

[lokazano 3HaHue Teopun
BOIIPOCA, OHATUIHO-
TEPMHUHOJIOTUYECKOTO
anmapara JUCIUTUTHHBL
YMEHUE aHAJIU3UPOBATh
npooiiemMy,
coJiep>KaTeNbHO U
CTHJIMCTUYECKH IPaMOTHO
U3J1arath CyTh BOIIPOCA;
rJ1y0OKO TOHHMATh

Ouenka «Omauunoy (5)




n/n

Hanmenos
aHue

OILICHOYHOT
0 CpelCcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOT'O
cpeacTsa

[Ipencrasne
HUe
OLIEHOYHOTO
CpeJCTBa B
houme

Kpurepun onennBanus

IITkasma oreHUBaHUSA

MaTepua; BIaJCHHe
aAHAJTUTHICCKIM
CIIOCOOOM H3JI0KEHUS
BOIIPOCA, HAYYHBIX UJICH;
HABBIKAMH apTyMEHTAINN
1 aHanu3a (axToB,
COOBITHH, SIBJICHUH,
IIPOLIECCOB.
BricTaBnsercs
00yJaronieMycs, moJHo,
TOAPOOHO ¥ TPAMOTHO
OTBETHUBIIEMY Ha
BOIIPOCHI OMJIeTa U
BOTPOCHI DK3aMEHATOPA.

ITokazano 3HaHUE
OCHOBHBIX TEOPETUUICCKHX
MOJI0’KEHUI BOITPOCa;
YMEHHE aHAJIN3UPOBAThH
SIBJICHUS, (DaKTHI,
JICUCTBUA B paMKax
BOMPOCA; COAEPKATEITHHO
Y CTHITUCTHYECKA
rPaMOTHO M3J1araTh CyTh
BOIPOCa, HO UMEET MECTO
HEJI0CTaTOYHAS MTOJTHOTA
OTBETOB 10 U3JIaracMOMY
BOIIPOCY.
[IponemoHCTpHUpOBaHO
BJIaJICHUE aHAJTUTHYCCKUM
CIIOCOOOM HM3JI0KEHUS
BOIPOCA U HABBIKAMHU
apryMeHTaIl|H.
BricTaBnsercs
oOyuJaromemycs,
IIOJTHOCTBIO OTBETHBILIEMY
Ha BOIIPOCHI OMJIeTa U
BOTIPOCHI 3K3aMEHATOPA,
HO JIOTYCTHBILIEMY MTPH
OTBETaxX He3HAYUTEILHBIC
OIMOKY, YKa3bIBAIOIIHE
Ha HaJIM4ue
HECUCTEMHOCTH U
POOEIIOB B 3HAHUSIX.

Onenka «Xopouio» (4)

IToxazaHo 3HaHUE TEOPUU
BONpoca pparMeHTapHO
(HermoIHOTA N3JI0KEHUS
nHpOpMAIINH;
OTepUpOBaHHE
MOHATUSMH Ha OBITOBOM
YpOBHE); YMEHHE
BBIJICTIUTH TJIABHOE,
chopMyIupoBaThb

Orenka
«Yoosnemeopumenvro»

@)




n/n

Hanmenos
aHue

OILICHOYHOT
0 CpelCcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOT'O
cpeacTsa

[Ipencrasne
HUe
OLIEHOYHOTO
CpeJCTBa B
houme

Kpurepun onennBanus

IITkasma oreHUBaHUSA

BBIBOJIBI, TOKA3aTh CBA3b
B MIOCTPOCHUH OTBETa HE
MPOJICMOHCTPUPOBAHO.
Brnagenue
aHATNTHYECKUM
CHOCO0OM H3II0KEHHUS
BOIIPOCA U BIIaJICHNE
HaBBIKAMHU apTyMEHTALUH
HE MPOJICMOHCTPHPOBAHO.
OOyuaromuiics 1omyCcTHI
CYIIIECTBEHHBIE OINOKN
IIpU OTBETAX Ha BOIIPOCHL
OWJICTOB M BOIIPOCHI
HK3aMeHaTopa.

3HaHMe TOHATUWHOTO
ammapara, TCOpHH
BOTIpOCa, HE
MPOIEMOHCTPUPOBAHO;
yMEHHE aHAIN3UPOBATh
yueOHBIN MaTepuan He
MPOIEMOHCTPUPOBAHO;
BIIaJICHUE AaHATTUTHICCKUM
CIIOCOOOM H3JIOKEHUS
BOTPOCA U BJIaJICHUE
HABBIKAMH apTyMEHTAIUH
HE MPOJIEMOHCTPUPOBAHO.
OOyuarouiics He
OTBETHJI HA OJTMH WJIU JIBa
BOIIpOCca OuiieTa u
JOIIOJTHUTCJIBHBIC
BOMPOCHI DK3aMEHATOPA.

Onenka
«Heyooseremeopumenvro
» (2)




3. THIIOBBIE KOHTPOJIbHBIE 3A TAHUSA UJIN UHBIE MATEPHAUIBI,
HEOBXOJIMMBIE JJIs1 OHEHKHW 3HAHUU, YMEHHWH, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

OueHovHbIe CPeACTBA /ISl MPOBeIEeHUS TEKYIIero KOHTPOJIsI
Texkyuuit KOHTPOJIb OCYLIECTBIIAETCS IPENoAaBaTeNeM NUCHUIUIMHBI IPY TIPOBEJICHUH 3aHITHIA B
(dbopMe TECTOBBIX 33JJaHUI, YCTHOTO OMPOCa U MPAKTUICCKHUX 3aaHHM.

YK-1 CniocobeH ocymiecTBISTh KPUTHYECKUI aHAIU3 NPO0JEeMHBIX CUTYallHil HA OCHOBE
CHCTEMHOI0 MOJAX0/1a, BLIPA0ATHIBATH CTPATEIMIO IeHCTBUI

YK-1.1 Ananu3upyet npo0./ieMHYI0 CUTYAI[HI0 KAK CHCTEMY, BbIIBJISISI € COCTABJISIIONINE U
CBSI3M MEXKIYy HUMHU, ONpeaesisisi BONPOCHI (3a1a4M) MOAJIeKalue JajdbHelel pa3padoTke.

IlepBblii 3Tan (MOPOroBbIN YPOBEHB). 3HACT 0A30BbIC MOHSITHS, CBA3aHHBIC C MOJICTUPOBAHKEM;
POJIb MOJCIIUPOBAHMSI B IPOU3BOJICTBE; KIacCU(DHUKAIINIO MOJIENIeH, CBOWCTBA MOJIEIICH, TIPUHIIUIIBI
Y 3Talbl MATEMATHYECKOTO MOJIEIUPOBAHUS

TecToBble 321aHKs (3AKPBLITOr0 THIIA)
Pa3nen 1. MeToabl MaTeMaTH4eCKOIi U BAPUMAIIMOHHON CTATHCTHKH
1. B 3aBHCHMMOCTH OT HCIOJIb3yeMbIX HHCTPYMEHTOB (MeT0/10B) cO0pa noJieBoii (mepBUYHOI)
uHGopManuM uccjie0BaAaHUs MOKHO Pa3ieIUTh Ha ...(BbIOEpEeTe OANH BapHUaHT OTBETA)
a) KOJIMYECTBEHHOE
0) nepBU4HOE
B) KaUE€CTBEHHOC
r) n1aboparopHoe

2. IlpeameToM ucciie10BaHUA SIBJSIIOTCA ...(BBIOEpETE OJMH BapUaHT OTBETA)
a) OCHOBHOE, BBISIBIISIEMOE B XOJI€ UCCIIEZIOBAHUS IPOTUBOpEUNE

0) cienrduka uccaeaoBaHus

B) COBOKYITHOCTb JIHII

T) pacueT BbIOOPKH

3. CTaTHCTHYeCKU MeTOJ HCC/Ie0BaHUs OOIIMX CBOHCTB COBOKYNMHOCTH KAaKHX-JIH00
00bEKTOB HA OCHOBE M3Y4YeHMsI CBOWCTB JIMIIL YACTH 3THX 00BEKTOB, B3SITBIX HA BBIOOPKY
...(BbIOEpETE O/IMH BapHaHT OTBETA)

a) mporeaypa MKaIupOBaHUs

0) BEIOOPOYHBII METOJT

B) aHAJIU3 JOKYMEHTOB

I') KOPPESLHUOHHBIN aHaIN3

4. IIpocTasi BepOSITHOCTHASI BLIOOPKaA ...(BbIOEpETE OJJMH BAPHAHT OTBETA)

a) [eJU ¥ 3a/1a49H UCCIII0OBAHMSI TPEOYIOT BEPOSTHOCTHOTO OTOOpa PECTIOHACHTOB IO KAKHMM-TO
IPYNIIOBBIM KPUTEPUIM

0) cocTaBieHUE OCHOBBI BEIOOPKH, U3 KOTOPOH CllydallHBIM 00pa3oM OTOMPAIOTCS €UHUIIBI
HaOro1eHUs

B) BBIOOpPKA, B KOTOPBIX OCYIIECTBISIETCS HECKOIBKO IMOCIET0BATEILHBIX CMEH €IMHHII 0TOOpa

5. Paznesn MaTeMaTHKH, M3YYAKOIIHI 3aKOHOMEPHOCTH CJy4YaiiHbIX sIBJIEHHH ...(BpIOEpETE
OJIMH BapHaHT OTBETA)

a) MaTeMaTU4ecKas JJOTUKa

0) MaTemMaTHyYeCcKas CTAaTUCTHKA

B) MaTeMaTUYECKOE MOJEIMPOBAHNE

T') TeOpUsl BEPOATHOCTEN



6. YcraHOBHTE COOTBETCTBHE YKA3AHHBIX HA3BAHUI U 0003HAYEHUITI OMOMETPHYEeCKUX
nokasareJiei

1. Cpennee kBagparnyeckoe oTkiaoHeHue | a) Cv

2. Koaddurnment Bapuauu 6) h°

3. KoaddummenT HacnecTBEHHOCTH B) Lim

4. Pa3max u3MEHYHBOCTHU r)Gc

AIWN
@O\ |

Bropoii 3Tan (mpoABUHYTHIH YPOBEeHb): yMeeT BbIOHPATh 3PGEKTUBHBIE MOACIN U METOBI AJIs
pelieHus MPUKIAIHBIX 3a/1a4; pa3padaTbiBaTh MOEIH MPOTHO3a, ONTUMAIBLHOTO TUTAHUPOBAHUS U
yIpaBIeHUS

3agaHuA OTKPBITOTrO THIA (BOIPOCHI AJIsl OIIPOCA)
1. JlaTe onpeieneHne HACIEACTBEHHOCTh H N3MEHUHUBOCTH?
2. Yto Takoe onucaTeNbHas CTaTUCTUKA?
3. Kpurepuu 10CTOBEpHOCTH OIICHOK?
4. IIpoBepka THIOTE3 O 3aKOHAX PaCIpeeTIeHHs?
5. IlmannpoBaHue KCIIEPIMEHTOB B OMOJIOTUYECKHUX HCCIIETOBAHUSX ?

Knroun

1. HaciencTBEHHOCTD - CBOMCTBO OPraHU3MOB ITOBTOPATH B PsAly TOKOJIEHUM KOMILJIEKC IIPU3HAKOB
(0cOOEHHOCTH BHEIIHETO CTPOEHUs, (PU3MOJIOTHH, XHMHUYECKOTO COCTaBa, XapakTepa oOMeHa
BEIIIECTB, MHIUBUAYAJILHOTO Pa3BUTHA U T. J1.), UMEIOIIUXCS Y IPeaKoB. 3MEHUUBOCTS - SIBJIEHUE,
IPOTHBOIOJIOXKHOE HAcCIeACTBEeHHOCTH. OHa 3aKIII0YaeTcsl B U3MEHEHHH KOMOWHAIIMHN MPH3HAKOB
WIA TIOSIBJIEHUM COBEPLICHHO HOBBIX IPU3HAKOB Yy ocoOei JaHHOro Buja. briaromaps
HACJIC/ICTBEHHOCTH OOECIeunBaeTCs COXpaHEHWe BHUAOB HAa NPOTSDKEHUH 3HAYUTEITBHBIX
IPOMEXYTKOB (10 COTEH MWJUIMOHOB JieT) BpeMmeHu. OJHAKO YCIOBHUS OKpYKarollen cpeisl
MCHAIOTCA (I/IHOF}I& CYI]_[eCTBeHHO) C TCYCHHEM BpPEMCHU, U B TaKUX ClIydadX HU3MCHYHNBOCTD,
NpUBOAAIIAs K pa3HooOpasuio ocoOeil BHYTpH BHa, oOecrieurnBaeT ero BbUkuBaHUe. Kakue-To u3
ocobeil oka3bIBalOTCA 0ojiee NMPUCHOCOONIEHHBIMU K HOBBIM YCIIOBUSIM, 3TO U TO3BOJSIET UM
BBDKUTh. Kpome TOro, H3MEHYMBOCTH IO3BOJIAET BHUIAM paCIIUPATh TPAHHUIBI  CBOETrO
MECTOOOHMTaHUs, OCBaBaTh HOBbIE TEPPUTOPHUHU.

2. OnwucarenbHasi CTaTUCTHKA - OJWH W3 Pa3J/Ie]ioB CTATUCTHYECKOW HAyKH, B paMKaxX KOTOPOTO
U3YYaOTCS] METO/IbI OTMCAHUSI U TIPEJICTABJICHUS OCHOBHBIX CBOWCTB JIaHHBIX. [T03BossIeT 0000111aTh
NEPBUYHBIC PE3yIbTAThl, MOJYYCHHbIE MPH HAOMIOACHWH WM B OSKcrepuMeHTe. [IpumeHeHne
OTMHUCATEILHON CTATUCTHKK BKJIFOYACT CJCIYIOIIUE 3Tambl: COOP MaHHBIX, KATErOpU3aIlusl JaHHbBIX,
0000111eHNE TaHHBIX, TPEACTABICHUE TaHHBIX.




3. [lapameTpruecKUMH Ha3bIBalOT KOJIMYECTBEHHBIE METO/IbI CTATUCTUYECKON 00pabOTKM JaHHBIX,
NPUMEHEHHE KOTOPBIX TpeOyeT o00s3aTelNbHOTO 3HAHUS 3aKOHA pACIpENeieHUus H3y4aeMbIX
IPU3HAKOB B COBOKYIIHOCTH M BBIYMCIICHMSI UX OCHOBHBIX MapaMeTpoB. B KoHeuHOM pesynbTare
BBICUMTBHIBACTCS ONPEICICHHAS YWCIIOBas BEIMYMHA, KOTOPYIO CpPaBHUBAIOT C TaOJIMYHBIMU
HOPOrOBBIMU 3HaueHUsIMU. Kputepuem 10cToBepHOCTH OyAET pe3yibTaT CpaBHEHHUsS IMOJIy4YE€HHOMH
BEJIMYMHBI U TaOJMYHOIO 3HAYEHUS IIPU JAHHOM uucie HAOIIOAEHUM (MM CTeleHel cBOOOJbl) U
IpU 3aJaHHOM YpOBHE 0e30mn004HOro nporto3a. OLeHKa JOCTOBEPHOCTH PAa3sHOCTH CPEIHHUX
BEJIMYMH C IMoMouplo t-kputrepuss CThIOJEHTa NO3BOJIAET YCTAaHOBHUTb, CYLIECTBEHHBI JIU
BBISIBJICHHBIE PA3JINUMsl, UM OHU SIBJISIIOTCS PE3Y/IbTATOM JIEHCTBUS CIIy4alHbIX IPUYHMH.

4. Jlns NpoOBEpKU T'MIIOTE3 O BUAE PACHpPEICIICHUS CIyXKaT ClelUalbHble KPUTEPUU - KPUTEPUU
corsacusi. OHM  OTBEYAalOT HA BOINPOC: COMNIACYIOTCSA JIM  PE3YyJbTAThl JKCIEPUMEHTOB C
IPEIIIOJIOKEHHEM O TOM, 4YTO T€HepajbHas COBOKYINIHOCTb HMEET 3aJaHHOE pACHpPENEICHUE.
IIpoBepum 310 npeanosioxkenue ¢ nomomplo Kpurepusa cormacus Ilupcona. B 3tom kpurepun
MEpOM  pacXOKIEHHs MEXJy THUIOTEeTHMYECKHMM  (IIpeanojaraeMbiM) M SMIMPUYECKUM
pacnpeesIeHuEM CIIy>)KUT CTaTUCTHKA

5. IlnanupoBaHue W aHAIU3 SKCIEPUMEHTA MPECTABISET COOOM BaXKHYIO BETBb CTATHCTHUYECKHUX
METOOB, pa3pabOTaHHYK JJs pelleHHs pa3HOOOpasHBIX 3ajay, BO3ZHUKAIOLUIMX Iepel
uccuenoBareIsiMi. B ogHOM ciydae HEOOXOOMMO OOHApPYXKUTh M NMPOBEPUTH NMPUYHHHYIO CBSI3b
MEXJly BXOJHBIMU IEpeMEHHBbIMU ((aKTOpaMu) M BBIXOJHBIMU INEPEMEHHBIMU (OTKJIMKAMH), B
JPYroM — OThICKaTh ONTHUMAaJIbHbBIC YCIOBUS BEACHUS MIPOLIECCA UM CPABHUTh U3ydyaeMble OOBEKThI
u T.4. Ilon nmiuaHupoBaHMEM 3KCIEpUMEHTa MOHUMAETCSl MpOIeaypa BbIOOpa uMCiIa ONBITOB U
YCIOBUH HX TNPOBEACHMS, HEOOXOAMMBIX MJIS PELICHUs IOCTaBICHHOM 3ajaun ¢ TpeOyeMoit
TOYHOCTbIO. Bce mnepemeHHble, ONpeneistone n3y4aeMblii 00bEKT, U3MEHSIIOTCSI OJJHOBPEMEHHO
O CIIeLMATIbHBIM MpaBuiIaM. Pe3ynbTaThl 3KCIIEpUMEHTa NPEACTaBIAIOTCSA B BUJIE MaTeMaTHYECKON
MoJIeN, 00JIa1atonIel ONpeeIeHHBIMI CTATUCTHYECKUMH CBOMCTBAMH, HAalIpUMEpP, MUHUMAJIbHOU
JUCIIEpCUel OLIEHOK IapaMeTPOB MOJIEIH.

Tpernii 3Tran (BBICOKHH YPOBEHB): NMEET HABBIKM IPUMEHEHUS MAaTEMAaTUYECKUX MOJAEIIECH JUIs
aHayu3a NpoOJIEeMHOM CUTYyallMH KaK CUCTEMBI

IIpakTuyeckue 3axaHus
1. U3yueHna xuBast Macca TEJAT XOJIMOTOPCKUX MTOMECEH TIPH POXKIACHHUH (B KT):
27 32 32 31 32 28 37 35 26 28 32 39 34 30 32 30 31 28 36 36 24
37 26 27 40 35 37 28 43 26 35 45 26 35 32 32 39 30 30 36 38 27
35 35 28 32 36 32 36 37 33 28 31 36 33 33 28 23 26 34 32 36
CocraBbTe BapualluOHHBIN pAJ U U300pa3uTe ero Ha rpaduke. Kakyro Haz0 B3STh BEIUUUHY
KJ1accoBoro npomexyrtka? Paccuurars X, S, V.
2. CocTaBbTe BapUallMOHHBIN psil U M300pa3uTe ero rpadpuuecku 1Jid caeayroumX JaHHbIX 00
ynosix kopos 3a 300 gHeii nakranuu (Kr):
3586 2761 3807 3858 3904 1951 2362 2729 3453 2665 3230 5232 3963
2635 2666 3331 2948 3421 2574 2581 3165 2631 4207 2540 3354 4106
4055 2444 2763 2838 2893 2461 4011 923 2148 4985 2132 3001 5190
2856 2293 3920 1746 2632 3115 3339 2330 1850 3015 2088 2026 3390
4052 3380 3154 4571 1426 2981 3224 1953 3445 3458 3090 1917 3382
3170 2271 4901 3002 3007 4659 3148
Paccunrats X, S, V.
3. Paccunrtath cpeHee X s OTKOPMOYHBIX CBUHEH U Mokaszarenu pasHoodpasus (C, S,V) B
CJICTYIONINX BHIOOPKAX:

Bospact noctmxkenus xuBoii Maccel 100 kr (man) | 3aTpatsl kopma (K.€1.)

200 | 205|197 | 199 | 193 | 200 | 197 | 202 | 1954514514243 |44 51|57 |45|48

201 | 196 | 199 | 198 | 198 | 200 | 194 | 190 | 203 | 5,0 |46 | 4,7 |45(50(49(40]44 39

203 | 204 | 207 | 220 | 201 | 194 46151]53|51]52|46




TonmuHa mmuka (MM) JmHa Tymmm (cm)

32 |31 |37 |34 |36 (28 |35 [34 |40 |92 |85 |87 |93 |93 |82 |90 |88 |84

39 |32 |30 |40 |30 |37 [41 |27 |30 |90 |94 |88 |90 |91 |94 |87 |91 |87

34 |33 |30 |29 |32 |36 86 |92 [93 [90 [ 94 |95

4. N3BecTHO, 4TO rpynia Kopos, oxBarbiBatomas 10000 rono, umeet 1o yaoro 3a jakrauuu 3200
Kr Mosioka pu 6=300 kr. CKOJIBKO B TpYIIIE MOKET OBITH KOPOB, YJI0U KOTOPHIX 32 JIAKTAIIUIO
npeBbimaroT 4100 kr Mooka? B kakux mpenenax KoJeOmoTCes yI0u Ipeo0IaIaroIiei yacTu
rpyninsl (70%) kopoB?

5. CpenHuii IPOIICHT JKUPa B MOJIOKE KOPOB XOJIMOTOPCKOM MTOPO/IBI 32 JIAKTAITUIO OBbLI
cinenyromuii: 3,4; 3,6; 3,2; 3,1; 2,9; 3,7; 3,2; 3,6; 4,0; 3.4; 4,1; 3,8; 3,4; 4,0; 3,3; 3,7; 3,5; 3,6; 3,4;
3,8. Onpenenute X, S, SX. YCTaHOBUTE IOBEPUTEIbHBIC HHTEPBAJIBI 17151 X Tipu BepositHOCTH (0,99,
npu BepositHocTH 0,95.

YK-1. Cnioco6eH ocymecTBIASATh KPUTHUYECKUI aHAJIU3 NPOOJIeMHBIX CUTYalllil HA OCHOBE
CHCTEMHOI0 MOJAX0/1a, BLIPA0ATHIBATH CTPATEIrMIO I CTBUH

VYK 1.2. [Ipensaraer cnoco0bl pemieHus1 NPpo0J1eMHOH CUTYallMU UCXO/AS U3 OCYLeCTBJIEHHOT 0
NMOUCKA BAPUAHTOB pPellieHHsl HA OCHOBeE JOCTYIHBIX HCTOYHHKOB HH(OPMALMH.

IlepBblii 3Tanm (IOPOroBBIi YPOBEHb): 3HAET MOJEIM IUIAHUPOBAHUS U YIPABIICHUS
MIPOU3BOJICTBEHHO-Y)KOHOMHYECKUMHU CUCTEMAMU;

TecToBbI€ 3a]aHUs (3AKPHITOr0 THIIA)
1. CoObITHE, KOTOPOE MOKET JIN0O0 MPOU30IiTH, IGO0 He MPOU30ITH B pe3yJibTaTe JTaHHOTO
HCNBITAHUS ...(BbIOEpETE OIMH BapHaHT OTBETA)
a) MPOTUBOITIOJIOKHOE COOBITHE
0) HEBO3MOXKHOE COOBITHE
B) JIOCTOBEPHOE COOBITHE
T) cIly4aifHOe COOBITHE

2. [lonsiTHe cpeaHEro 3HAYEHHS CIYyYaliHOI BeJIMYMHBI B TEOPUH BEPOSITHOCTEI ...(BbIOEpeTe
OJIMH BapHaHT OTBETA)

a) [ucnepcus

0) MaTeMaTH4eCcKOe OXKHUIaHUE

B) MOJa

r') MeIMaHa

3. Mepa pa3opoca c1y4aiiHoii BeJUYHHbI, TO €CTh €€ OTKJIOHEHHs 0T MATEeMATHYeCKOro
0KM/IaHMA ...(BpIOEpeTe OJIMH BapHaHT OTBETA)

a) Jucnepcus CIly4aiiHON BEIMYUHBI

0) TMCKpEeTHAsl CITydaifHasi BETMYMHA

B) HEMPEPbIBHAS ClIydaiiHasi BETUYMHA

I') MaTeMaTH4eCKOe OKUJaHHe

4. MHO0:keCTBO BceX eJUHHUI] COBOKYITHOCTH, 00/1a1aI0LIUX ONpe/e/IeHHbIM MPU3HAKOM U
MOJIeKAIIMX U3YYEeHHI0, HOCUT B CTATHCTHKE Ha3BaHUe ...(BbIOEpeTe OJJMH BapHAHT OTBETA)
a) 3aKOH OOJIBIIIUX YHCEIT

0) reHepanbHas COBOKYIHOCTb

B) BBIOOPOUHBII METOA

I') IpeCTaBUTENIbHAS BBIOOPKA

5. Hayka o MaTeMaTH4eCKHX MeTOAAaX CHCTEMATH3AMHU U UCIOJIb30BAHUA CTATUCTHYECKUX
JAHHBIX /151 HAYYHBIX U MPAKTHYECKUX BHIBO/AOB ...(BbIOEpeTe OIMH BapHaHT OTBETA)




a) IUCKpEeTHasi MaTeMaTUKa

0) MaTemMaTH4ecKasi CTaTUCTUKA

B) MaTeMaTH4ecKas JIOTHKa

I') MaTeMaTH4eCKOe MOJICITMPOBaHHE

Kroun

1. r
2. 0
3. a
4, 0
5. 0

6. YcTaHOBHMTE COOTBETCTBHE YKA3AHHBIX HA3BAHUI M 0003HAYEHHU A OMOMETPUYECKUX
MmoKasareJien

1. CpenneapudmMernyeckasi BEIMUUHA a)m
2. Omubka cpegHeapupMeTHIeCKON BETHINHBI o) M
3. Kpurepuii nocToBepHOCTH B) G

4. CpetHEeKBaApaTUUECKOE OTKJIOHEHHE r)td

Kirou

1 |6

2 |a

3 |r

4 |B

BTopoii 3Tan (MpoABUHYTHIN YPOBEeHb): yMeeT BEIOUPATh Y3 PEKTUBHBIE MOJIEIHN U METOJIBI JUIs
pelieHys MpUKIaHbIX 3a7a4; pa3padaTeiBaTh MOJEIU MPOTHO3a, ONTUMAIBHOTO IUIAHUPOBAHUS U
yTpaBJIEHUS

3agaHuA OTKPBITOTO THIA (BOIPOCHI /ISl OIIPOCA)
1. JlaTb mOHATHE KOPPEISIIIMOHHBIN aHAIN3?
2. J1aTh MIOHATHE PErPECCUOHHBIN aHaIN3?
3. JlaTh MOHATHE AUCTIEPCUOHHBINA aHATTN3?
4. JTaTh MOHATHE MHOTOMEPHOTO TUCIIEPCHOHHOTO aHaIu3a?
5. JlaTh MOHATHE TEOPUU CITy4alHBIX TPOLECCOB B OMOJIOTMYECKUX HCCIIET0BAHUAX ?

Knroun

1. KoppenaunoHHbIN aHAJIN3 — CTATUCTUYECKUI METO/1 M3YUEHHSI B3aUMOCBSI3U MEX]y IBYMS U
Oosee cayyallHIMU BeJIMYMHAMU. B kadecTBe ciayyailHbIX BEJIMYUH B SMIIUPHUUECKUX
UCCIIEIOBAaHMSX BBICTYNAIOT 3HAUCHHSI IEPEMEHHBIX, U3MEpseMble CBOWCTBA UCCIIETYEMBIX
00bexToB Habm0AeHNs. CyTh KOPPEISALMOHHOTO aHaIM3a 3aKJII0YaeTcs B pacuere Ko3PpPHUIIMEeHTOB
koppensun. Koo puumeHTs! Koppensiuu MOryT IPUHUMATh, KaK MPABUJIIO, MOJI0KUTEIbHbIE U
OTpHULaTeNIbHbIE 3HauUeHus. 3HaK Kod(uiireHTa Koppeasunuy No3BoJIIeT HHTEPIPETUPOBATh
HaIpaBJIeHNE CBA3H, a a0COITIOTHOE 3HAYCHNE — CHITY CBS3H.

2. PerpeccrOHHBIN aHaMM3 — pasje’]l MaTeMaTHYeCKOW CTATHCTHKH, W3YYarOlIIUH CBSI3b MEXIY
3aBUCHUMOM TEPEMEHHOM W OJHOM WM HECKOJIbKUMH HE3aBUCUMBIMHM TEpeMEHHbIMH. OJHa H3
3a/lad  PEerpecCMOHHOTO aHalu3a — OIleHKa Kkod(dduumueHToB perpeccuu. Jlias oLeHKH
KOA((UIIMEHTOB PETPECCHH, KaK MPABUJIO, UCTIONB3YETCSI METO/I HAMMEHBIINX KBaIPaTOB.




3. JlucriepcuoHHBIA aHAN3 - 3TO CTATHCTHYECKUN METOJI, KOTOPHIA HCITOJIB3YETCs JIsi CPAaBHECHHUS
CpeIHUX 3HAYEHWH IBYX Wi Oosnee BbIOOpOK. OH TO3BOJISIET OIPENCTUTh, PA3NTUYAIOTCS U
CpeHUE 3HAYEHUsI MEXAYy TpynnaMu, WIH ke paznuuus ciaydaiiHbl. ANOVA wucnonszyercs B
pa3IMYHBIX O0JIACTSAX, BKIIOUYAs HAYKy, WHXXCHEPHUIO, MEIUIMHY, COIIMOJIOTHIO W MHOTHE JIPYTHE,
rae HeoOXOOUMO J0Ka3aTh CBSI3b MEXIY IEPEeMEHHBIMHU. SIBISETCS MOIIHBIM HHCTPYMEHTOM,
KOTOPBIA MOXKET UCIOJIb30BAaThCA B CTATUCTUYECKOM aHAIM3E /Il OLICHKU BIUSHUS UCCIEAYEMOTO
¢dakTopa Ha 3aBUCUMYIO IEPEMEHHYIO. JTO MOMOTAET YCTAHOBUTD, ABIISETCS JIU (DAKTOP 3HAUHMBIM,
Y MO3BOJISIET MICHTU(UITUPOBATH B3aUMOJICHCTBUE MEXK Ty TIepeMeHHbIMU. [103BOIIsSIET onpeenuTh,
HACKOJIBKO CHJIBHO Pa3IMyusi MKy IPYIIaMu, YTO MOXET ObITh MOJIE3HO IpU BhIOOpE cTpaTeruit
MaHUIYJIUPOBaHUS (AKTOPAMHU.

4. TIlpouenypa MHOTNOMEPHOIO JHCIIEPCHOHHOIO AaHAjdW3a BBINOJHAET PErpECCUOHHBIN U
JUCIICPCUOHHBIN aHAJIN3 JJI HECKOJIBKUX 3aBHCHUMBIX IEPEMEHHBIX 110 OJHOM WIM HECKOJIBKHM
dakTopHBIM TIepeMeHHbIM. DaKTOpHasi TMepeMeHHas IeNUT TEeHEPaJbHYI0 COBOKYIMHOCTh Ha
rpynnsl. Micnons3ys JaHHYO OOLIYIO MPOLEAYPY, PEATU3YIOLUIYI0 OOLIYI0 JIMHEHHYIO MOJEIb, Bb
MOJKETE TPOBEPATh HYJIEBYIO THIIOTE3y O BIUSHUH (HAaKTOPHBIX IEPEMEHHBIX Ha CpEIHHE
pa3IM4YHBIX TIPYyNII COBMECTHOIO pAaCHpPElENICHHs 3aBUCUMBIX II€peMEHHBIX. Bbl Moxere
UCCIIEIOBaTh KaK B3aWMOJICHCTBHA MeXIy (PAaKTOpaMu, TaKk W BIUSHHE OTICIBHBIX (haKTOPOB.
JIonOMHUTENBHO B MOJENIb MOTYT ObIThb BKIIOYEHbI A(PQEKThl KOBApHAT M B3aUMOJCHCTBUSA
KoBapuaT ¢ (axkropamu. s perpecCHOHHOTO aHaJM3a HE3aBUCHMEBIC MIEPEMEHHBIC 33aJaf0TCS Kak
KOBapHarsbl.

5. Ilpy wm3yueHMM pa3IMUHBIX SIBJICHUN JEHCTBUTEIILHOCTH MBI CTAJIKHUBAEMCs C IPOLIECCAMH,
npeicKa3aTb pa3BUTHE KOTOPbIX 3apaHee He MokeM. CiydaiiHble mpolecchl — YAo0OHas
MaTemMaruyeckas Mojeiab (QYHKIUI BPEMEHH, 3HAYEHMSIMM KOTOPBIX SIBISIOTCA CilydaiiHble
Belan4uHbIL. CllydaliHbII NMPOLECC — 3TO CEMEUCTBO CIIy4alHbIX BEJIIMYMH, 3aBUCSIIUX OT BPEMEHH.
Teopus city4aiiHBIX ITPOLIECCOB, BO3HUKINASA B PE3YJbTATE IIOCTPOCHUS MAaTEMAaTUYECKUX MOJEIIEH
peanbHbIX (PU3MUECKUX MPOLECCOB, IMpeJCTaBisieT coOoil Hauboiee conepKaTelabHYyl0 U Oosee
BCEr0 MCHOJb3YEMYIO B IMPWIOKEHUAX YacTh TEOpUHM BepoATHOCTel. OHa HaXxoAuT
MHOTI'OYMCIICHHbIE IPUMEHEHUsI B (DU3MKe, TEXHHUKE, SKOHOMHUKE, OMOJIOTHH, MEIUIIMHE U APYIHX
JUCLHUIIIIMHAX, a TAK)KE B PAa3JIMYHBIX pa3jeiaax MaTeMaTHKU.

Tpertuii 3Tan (BbICOKHUI YPOBEHb): UMETh HABBIKH PEIICHUS MPOOIEMHON CUTYAIlMH UCXO/IS U3

OCYIIIECTBJIEHHOTO [TOMCKA BAPUAHTOB PELIEHMSI HA OCHOBE JOCTYIHBIX HCTOYHUKOB UH (OpMaIiu
IIpakTuyeckue 3axaHus

1.V cepeOpucTo-uyepHBIX JMCHI] TOJIMOCKOBHBIX XO3MCTB OBLIO MOJACUUTAHO KOJTHMYECTBO KEITHIX

TeJl B SUUHUKAX:

B1933-193511.5384645953535454753
5435555745

B1979-19821r.6 74556 75685867885
77564575645966776
576555666568776

JlocTOBEPHO JIN pa3IMUKE 110 YUCITY XKEJITHIX TEJI HA CaMKYy 3a 2 Mepruo/ia BpeMEeHH?
2. Cpemu 402 onopocoB CBUHEH HKEPCEWCKOM MOPOIBI, B KaXKIOM U3 KOTOPBIX OBUIO 8 TIOPOCHT,
MIOMETHI PACHPEACTIINCH CIEAYIOIINUM 00pazoM:

KommaectBo

CaMIIOB B 0 1 2 3 4 5 6 7 8
IIOMETE

Komnuectso | 1 8 37 81 162 77 30 5 1
OTIOPOCOB

Omnpenenure X U 6 0OBIYHBIM METOJIOM U IO BETMYMHE X ONpeaenuTe P u .
3. Jlns mpoBeieHUs HAyYHOT'0 HcciaeIoBaHus 0ToOpaiu 2 rpymmsl Kyp. [IpoBepHUTh SBISAIOTCS 1
KYpbI aHAJIOTaMH 10 TTOKA3aTENI0 «IUIIEHOCKOCThY?




1-s rpynma 2-5 TpyIITa

260 272 255 250 262 277 255 243 260 245 260 250

248 261 273 271 258 260 248 255 260 260 246 250

4. merotcs gannble 00 ynosx 12 kopoB-mMaTepeit 1 uxX Jo4yepeil Mo moJHOBO3PACTHRIM JIAKTALUSAM

(xr):

yznon 3770 | 3817 | 2450 | 3463 | 3500 | 5544 | 3112 | 3150 | 3118 | 3018 | 4291 | 3463
Marepeu

yznon 2991 | 4593 | 3529 | 4274 | 3103 | 3947 | 3491 | 3559 | 2916 | 4580 | 4510 | 4144
Jo4epeit

JlocToBepHa 11 pa3HOCTh MEXY YIOSIMH MaTepen U nouepeit?

5. B oryere 0 MpOBEACHHWH HCCIENOBAHUN MO M3YYEHHIO pPOCTa TEIAT COOOIAeTCs, 4TO OBbLI
MOJIYYeH CPEIHECYTOYHBIM MPUPOCT KUBOM Macchl 560 T. mpH BeIWYMHE OIIMOKU CpEeaHEH
apudmernueckoil BenmuyuHBl 8 T. M3BECTHO, YTO M3MEHYMBOCTH 1O MPHU3HAKY «OKHUBAas Maccay
xapaktepusyercss kKoapdunueHToM Bapuauuud npumepHo B 10%. MOXHO 1M Ha OCHOBE 3THX
JIAHHBIX YCTAaHOBUTH, CKOJIBKO TEJISIT OBUIO OTOOPAHO sl SKCIIEpUMEHTa?

YK-1. CnocoGeH ocymecTBJIATL KPUTHYECKHIT aHAJIU3 NPOOJEMHBIX CHTyalUHMid Ha OCHOBe
CHCTEMHOI0 MOJAX0/1a, BLIPA0ATHIBATH CTPATEITUIO eiiCTBUIA
YK 1.3. PaspabarpiBaeTr CcTparermi0 [OCTH:KEHHSI TNOCTABJIEHHOW 1eJH  Kak
M0CJIeI0BATEJIbHOCTD IATOB, NPEIBUAS Pe3yJabTAT KAa:KI0r0 U3 HUX.
IlepBbIii 3Tan (HOPOroBHIi YPOBEHb): 3HACT IPUHIMIIBI U 3TAIlbl MATEMATUYECKOTO
MOJICJIMPOBAHUS;, MOJICIIH TNIAHUPOBAHUSA U YIIPABICHUS CUCTEMAaM; IPUHITUIIBI IPOSKTUPOBAHUS
CUCTEM

TecToBblIe 321aHKS (3aKPBLITOr0 THIIA)
1. OT6op, npu KOTOPOM 00bEKTHI U3BJIEKAIOTCS 110 OJHOMY U3 BCell reHepaIbHOil
COBOKYITHOCTH ...(BbIOEpeTe OJIMH BapUaHT OTBETA)
a) TUIIUYECKUI 0TOOP
0) MexaHuuecKkuii oToop
B) POCTOH ciryyaitHbIil 0TOOp
T) CepUiiHbIN 0TOOP

2. Pa3HOCTH MeKIy MaKCMMAJbHBIM 1 MUHUMAJIbHBIM 3HAUe€HHEM BBIOOPKH. . .(BbIOEpETE OJTUH
BapHaHT OTBETA)

a) BapHAIlMOHHBIN PsiJ

0) pa3max BBIOOPKH

B) CTATUCTUYCCKUU P

T') MOJIUTOH YacTOT

3. 3HavyeHue BO MHOKeCTBe Ha0/II0/1eHNii, KOTOpoe BecTpeyaeTcst HauboJiee 4yacro...(BeiOepere
OJIMH BapHaHT OTBETA)

a) MoJia

0) IMCKpEeTHAsl CITydaifHas BETMYUHA

B) CTaHJAapPTHOE OTKJIOHEHHE

I') MaTeMaTH4eCKOe OKUJaHHe

4. MeToa 00padOTKM CTATUCTHYECKHUX JAHHBIX, 3AKJTIOYAIOIIUICSA B H3yYeHUHU
KOd((UIIMEHTOB. ..(BBIOEpETEe OJJUH BapUaHT OTBETA)

a) KOpPesIMOHHBIA aHATN3

0) perpeccus

B) PErpECCUBHBIN aHaIHN3

I') MaTeMaTH4ecKasi MOJIeJib




5. Kakoe u3 yrBep kieHHil OTHOCHTEJIBbHO I'eHepaJbHOM M BEIOOPOYHOM COBOKYITHOCTEH
SIBJISIETCSI BEPHBIM ...(BbIOEpETE OIMH BapUAHT OTBETA)

a) BBIOOPOYHAsi COBOKYITHOCTb — YaCTh I'€HEPAIbHOU

0) reHepajibHasi COBOKYITHOCTb — 4YaCTh BRIOOPOYHOM

B) BEIOOpOYHAs M FeHepalibHasi COBOKYITHOCTH PaBHBI 110 YHMCIEHHOCTH

T') IPaBUWJIbHBIN OTBET OTCYTCTBYET

6. CooTHecnTe IKCIEPHMEHTBHI ¢ HX XAPAKTEPHCTHKOH ¢ TOYKH 3PEHHS OPraHM3alUH
IKCIIEPUMEHTOB:
Bun skcnepumenTta XapakTeprucThKa

1) oObIuHbIE a) HKCIIEPUMEHTBI, CBA3aHHBIE C CO3aHUEM U UCCIIEI0BAaHUEM PA3IUYHbIX

HKCIEPUMEHTHI puOOpoB

2) cienuanbHble 0) cozepkaT COBOKYIHOCTb Pa3HOTHUITHBIX 3KCIIEPUMEHTOB, 00bETUHEHHBIX

JKCIIEPUMEHTBI €IMHON NPOrpaMMOM UCCIIENOBAHUI

3) yHUKaJbHbIE B) IPOBOASATCS B JIAOOPATOPHBIX YCIOBHSIX IO HECIOKHBIM METOJIUKAM C

JKCIIEPUMEHTBI MCTIOJIH30BAHUEM MPOCTOTO IKCIIEPUMEHTAILHOTO 000py/I0BaHUS

4) cMelIaHHbIE I') IPOBOJATCS HA CJI0)KHOM 00OPYZ0OBaHUH, OTIMYAIOTCS OOJIBIINM

JKCIIEPUMEHTBI 00BEKTOM KCIIEPUMEHTANIbHBIX JAHHbBIX, BHICOKON CKOPOCTbIO IIPOTEKAHUS
UCCIIEIOBAaHMM, IIMPOKUM JAMANa30HOM U3MEPEHHUS XapaKTEPUCTHK.

Kmroun
1. B
2. a
3. r
4, 0

Bropoii 3Tan (mpoABMHYTHIN YPOBeHb): YMeeT pa3padaThiBaTh MOJENN NMPOTHO3a, ONITUMAIBHOIO
IIJIAHUPOBAHUSA U YIIPABIEHUS JOCTHKEHHS IIOCTABICHHON LIETIU

3agaHuA OTKPBITOTrO THIA (BONPOCHI AJIsl OIIPOCA)
CrarucTrdeckue KOMIUIEKCHI (TUITBI U CTPYKTYpa)?
dakTHuecKre JaHHbIe U HyleBas runoresza. O0nacTu oTOpackIBaHUS HYJIEBOM IMIIOTE3bI?
Merton rpymi, cMeleHHbIX 1o (a3aM sKcriepumMeHTa’?
bunomunansHoe pacnpenenenue. Pacnpenenenue Ilyaccona?
[TmaHupoBaHME YKCIIEPUMEHTA, pacyeT YHCICHHOCTH BEIOOPKU?

asrONE

1. IlporpaMMHBIi  CTaTUCTMYECKHH KOMIUIEKC - KOMIUIEKC THPOTPAMMHBIX  CPEJCTB,
o0ecreynBaroIuil BBOJ CTaTUCTUYECKUX JIAHHBIX, UX O0pabOTKy U INpeACTaBIE€HUE Pe3yIbTaTOB
00paboTKU B HATJSAHOM BUJE (B BUJIE TaOJIHUI] U JUATpamMMm).

CoBpeMeHHbIE MPOrpaMMHBIE CTATUCTHUECKUE KOMILJIEKCHl 00ECIIeUMBAIOT PEIIeHUE MPAaKTHYEeCKU
BCEX CTaTUCTHYECKHX 3a7ad. OHM MUPOKO NPUMEHSIOTCS B pa3IMYHbIX cepax AesITeTbHOCTH.
OcCHOBHBIE OTE€YECTBEHHBIE IPOTPAMMHBIE CTATUCTUYECKUE KOMILIEKCHI:

Statistica (cTaTucTUYECKHIl aHATIN3 JAHHBIX);

Mathematica (pemeHue MpuKJIaIHBIX MAaTEMAaTHUECKUX 3371a4, B TOM YHCJIE CTATUCTUYECKUX ).
OcHOBHBIE 3apyOeXKHBIE TPOTPAMMHBIE CTATHCTUYECKUE KOMILJICKCHI:




Excel (TaOnu4HBIA MpOTpaMMHBIN KOMITJIEKC, 00CCTICUMBAIONIUN PEIICHHE MHOTHX 3a7ad, B TOM
qHCIIe IPOBEACHUE CTATHCTUYECKOTO aHAIN3a);

Mathcad (ays nuHAMUYECKON 0OpaOOTKHM JAaHHBIX B YMCIOBOM M aHAJIUTUYECKOM ((OPMYIHLHOM)
BUze, OOECHeyMBaeT pelIeHHE TMPAKTHUYECKH BCEX MaTeMaTHYeCKUX 3a1ady, B TOM YHUCIEe
CTaTHUCTUYECKUX );

SPSS (mmpokuii 0XBaT CyIIECTBYIOUIMX CTaTUCTUYECKUX METOJI0B, KOTOPBIM yJJauHO COYETAETCS C
OO0JIBIINM KOJMYECTBOM YIOOHBIX CPEACTB BU3YATU3AIMH PE3YIbTATOB 00OPAOOTKH).

2. DBOJBIIMHCTBO CTaTUCTHYECKUX TECTOB HAYMHAIOTCA C OIpPECNICHUs] HYJIEBOW TI'MIIOTE3BI.
Hynepas rumore3a aisi MHCTPYMEHTOB aHajiW3a CTPYKTYPHBIX 3aKOHOMEPHOCTEH — 3TO MOJIHAas
npoctpaHcTBeHHast xaoTuuHoCTh (ITI1X) mim camux 0OBEKTOB MM 3HAYEHUH, CBA3aHHBIX C HUMH.
Z-OLEHKN W p-3HA4YE€HMs], INOJIyYEHHBIE B pE3yJIbTaTe€ aHAIU3a CTPYKTYPHBIX 3aKOHOMEPHOCTEH,
CBUJIETEJILCTBYIOT O TOM, MOXKHO JIM OTKJIOHMTh HYJIEBYIO runore3y wid HeT. Kak mpaBuio, Bbl
3alycKaeTe OJIMH U3 MHCTPYMEHTOB aHalln3a CTPYKTYPHBIX 3aKOHOMEPHOCTEH, IIpearoaras, 4ro z-
OLIEHKAa U p-3Ha4yeHue OyayT CBUIETEIbCTBOBATh O BO3MOXHOM OIIPOBEPKEHUH HYJIEBOW IMIIOTE3BI.
D10 OyaeT roBOPUTh O TOM, YTO BalllM OOBEKTHI WM 3HAYEHUS, CBA3AHHBIC C HUMH, IPOSBISAIOT
CTaTUCTUYECKU 3HAYMMYIO KJIACTEPU3ALIMIO WU AUCIIEPCHIO.

3. Merox rpymnm NpUMEHSIOT NPU HEBO3MOXKHOCTH HCIIOJIb30BAHUS METOAA Iap-aHaJIoroB.
CylIHOCTh €ro 3akilouaeTcss B M0J00pe TPYII >KUBOTHBIX, OTHOCHUTEIHHO PABHOLICHHBIX TIO
OCHOBHBIM CPEIHHMM IOKa3aTessiM. JIJIsi MCKIIIOUEHHS SJIEMEHTA CIYYalHOCTH YHCIIO YKUBOTHBIX
yBenuuuBaoT B 1,5-2 paza MmO CpaBHEHHIO C METOJOM [ap-aHaloroB W J0OMBAIOTCA
MaKCHMaJIbHOT'O CXOJICTBA IO CPETHUM MOKA3ATEIISIM.

4. buHOMUANBHOE pacHpeesieHHe aeT BEpOSITHOCTb MOJYYEHHUs I' YCIEIIHbIX HCIBITaHUM, eciiu
olmiee 4MCIO HUCHBITAHUNH PaBHO N M BEpOATHOCTh YCIeXa B OJHOM HCHBITAHUU paBHA P.
Hampumep, uucio coObITHII B OAHON su€liKe TMCTOrPAMMBbI paclpeneseH0 N0 OMHOMHAIbHOMY
3akoHy. Pacmpenenenme Ilyaccona mpexacraBiseT CcOOOH — TMCKpPETHOE — pacHpeieseHHe
BEPOATHOCTEH, KOTOPOE YacCTO UCIIOJIB3YETCs ISl MOJAETUPOBAaHNUS KOJMYECTBA CIIydaeB COOBITHS B
OIPEIEIICHHOM BPEMEHU WM MPOCTpaHCTBEHHOM uHTepBasie. Pacmpenenenue Ilyaccona mmeer
enuHbI mapamerp, Lambda, KOTOpbIN MpencTaBiseT CpelHee KOJUYECTBO CIydaeB COOBITHS B
JTAHHOM UHTepBaJie. BEpOsSTHOCTH OINpeIeIEeHHOIO KOJIMYECTBA CIy4aeB MOXKET ObITh pacCUMTaHa €
UCTOJIb30BaHUEM (DYHKIIMM Macchl BeposaTHocTH [lyaccona.

5. [InanupoBaHue W aHAIN3 SKCIIEPUMEHTa MPEACTaBIsIeT cO00i BaXKHYIO BETBb CTATUCTHUYECKUX
METO/IOB, pa3pabOTaHHYI JJs pelleHHs pa3HOOOpasHBIX 3ajad, BO3HUKAIOUIMX Iepen
uccienoBarensiMu. B ogHOM ciydae HEOOXOAMMO OOHApYKUTh UM MPOBEPUTH NPUUUHHYIO CBS3b
MEXJy BXOJHBIMH NEepeMEHHbIMU ((aKkTopamMH) M BBIXOJHBIMH NEPEMEHHBIMU (OTKIMKaMH), B
JPYTOM — OTBICKaTh ONTHUMAaJIbHbIE YCIOBUS BEICHUS MPOIIEcca UM CPAaBHUTH U3ydaeMble OOBEKTHI
u 1.10. [lox miaHupoBaHMEM SKCIEpUMEHTa IMOHUMAETCS MpoLEeaypa BbIOOpa dYKciIa ONBITOB U
YCIIOBUM HX NPOBEACHMS, HEOOXOAMMBIX [JIsl pPELIEHUs IOCTABJIEHHOM 3ajaun ¢ Tpedyemoi
TOYHOCTBIO. Bce mepemeHHble, onpenensonue n3ydaeMblii 00beKT, U3MEHAIOTCS OJHOBPEMEHHO
0 CTelMaIbHbIM NpaBuiIaM. Pe3ynbTaTsl SKCIIEpUMEHTA MPEACTABISAIOTCS B BUIE MaTEMaTHYECKON
MoJienu, o0aaromiel onpeaeeHHbIMI CTAaTUCTHUYECKUMH CBOMCTBAMH, HallpUMep, MUHUMAJIbHON
JUCIIEpPCUEN OLIEHOK IapaMeTPOB MOJIENH.




Tpernii 3Tan (BBHICOKMIi YPOBEHb): MMEET HABBIKM IPUMEHEHHUS MaTeMaTH4YECKHUX METOJO0B U

MOJIeJIeH JTsl peIIeHUs MPOU3BOICTBEHHBIX 3a/a4.

IIpakTuyeckue 3a1aHus
1. B x03s1icTBE IPOBOIMIIM OIBIT IO IPOBEPKU BO3ECTBUS NpenaparoB (A u B) ¢ uensio
YMEHBUICHUS IOPAKEHHOCTH KOKH KUBOTHBIX JTMUMHKaMU HaceKoMbIX. [lomyuens! cinenyromue
pE3yJIbTaThI:

O0paboTaHO KUBOTHBIX JKMBOTHBIE € TOBPEKICHHOMN
KOXKei

npenaparoMm A -54 28

npenaparom B -66 27

KOHTPOJIbHAS TPYIINA )KUBOTHBIX (0€3 00paboTkn) | -55 46

Onpenenuts, €CIU U pa3iIudue B JCHCTBUM NIPENAPATOB.
2. PaccuuTtarh KOppPEISLMOHHYIO 3aBUCUMOCTD MEX/1y TOJIIMHON U IPOYHOCTHIO CKOPJIYTIBI
KYPHHBIX SHILI.

tonmrHa ckopaytel (MkM) 320 370 330 390 400 370 350 360 340 400 410 340 430 400 390 320
MPOYHOCTH ckoprymsl (k1) 3,5 3,6 28 34 41 43 29 30 34 43 39 30 50 43 4,0 3,1

TomuuHa ckopiynsl (MkM) 390 350 360 340 360 390 300 370 370 390 360 380 300 410 360 310
MpOYHOCTH ckopaymsl (kr) 3,6 3,2 40 3,3 3,1 40 23 3,7 39 34 35 41 2,6 50 3,8 2,7

TomuHa ckopiynbel (MkM) 370 310 300 400 380 350 340 410 350 380 370 390
MPOYHOCTH ckopuymsl (k1) 3,9 33 20 43 4,1 35 37 38 34 35 33 43

3. Paccunrarth KOPPCIEINNOHHYIO 3aBUCUMOCTD MCIKIY Maccoi AU Kyp U TOJIMHOMN CKOPJIyIIbI

SIUITL:

macca
sina,

57 |59

50

64

54 |53

64

58 | 57

54

58 |54

54

61 | 56

58

TOJIILIMHA
CKOPJIYIIBI,
MKM

340 | 360

350

390

420 | 310

400

340 | 350

390

390 | 320

350

350 | 360

350

macca
aWna, T

60 |58

53

63

64 | 53

50

60 |61

55

48 | 58

58

57 | 55

95

TOJILLMHA
CKOPJLYIIBI,
MKM

360 | 360

380

350

350 | 370

310

350 | 350

360

340 | 370

320

370 | 380

350

macca
SWna, T

62 | 60

56

54

53 | 62

63

59 | 65

65

58 | 56

58

60 |62

58

TOJIIIMHA
CKOPJLYIIBI,
MKM

350 | 330

380

380

360 | 340

350

390 | 390

280

390 | 330

350

360 | 280

330

4. Paccuurarh KOPPCIIIIUOHHYIO 3aBUCUMOCTb MCKIY Maccoi TEI0K Ipu 1MMEpBOM OCCMCHCHUHA U
YAO0AM 34 ICPBYIO JIAKTAIWUIO!

Macca 360 355 330 380 375 365 363 371 337 345 360
TEIIOK, KT

YAOH, KT 3950 | 3700 | 3820 | 4140 4300 4050 3980 3990 3460 3470 4000
Macca 342 355 370 393 330 328 345 366 352 365 354
TEJIOK, KT

YAOH, KT 3640 | 3600 | 3790 | 4000 3200 3330 3150 3870 3500 3960 3830
Macca 328 363 340 337 390

TEJIOK, KT

yIOH, KT 3550 | 3800 | 3200 | 3540 4200

5. CpenHuil TOpOLEHT >XHpa B MOJIOKE KOPOB XOJIMOTOPCKOH MOpOABI 3a JAKTALUIO0 ObLI
cnenyrommi: 3,4; 3,6; 3,2; 3,1; 2,9; 3,7; 3,2; 3,6; 4,0; 3,4; 4,1; 3,8; 3,4; 4,0; 3,3; 3,7; 3,5; 3,6; 3,4;
3,8. Onpenenure X, S, SX. YcraHOBUTE JOBEPHUTEIbHBIE HHTEPBAIBI Ui X npu BepositHocTh 0,99;
nipu BeposaTHocTH 0,95.




OuneHo4HBbIE CpPeaCcTBa A5 POBeJIeHUs IPOMEKYTOYHOM aTTeCTAMI

[TpomexyTouHas aTTecTalus MPOBOAUTCS B JOPME YCTHOTO HK3aMEHa.

No ok

©

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.

BOHPOCLI AJIsA AK3aMEHa

[IpencraBienne o TeHEpPaTbHON M BEIOOPOYHOM COBOKYITHOCTH: METO/IBI cOOpa BapHaHT B
BbIOOPKY. BapbupoBanue pe3ynbTaToB HaOMIOEHUS U €0 NMPUUKHBL. [[pUHIUIBI TPYNIIUPOBKU
JIAHHBIX IIPY KAYE€CTBEHHOW JUCKPETHON U HEIPEPHIBHOM U3MEHYUBOCTH.

HcTopus npuMeHeHus: THGOPMAITMOHHBIX U MATEMAaTUYECKUX METOJOB B OMOJIOTHYECKUX
UCCJIEJOBAHMSIX.

CrenenHsble cpeiHue: cpeaHee apupMeTHiIecKoe, CpeHee KBapaTHuecKoe, CpeHee
KyOudeckoe, cpeiHee rapMOHUYECKOE, CPEeTHEE TEOMETPHUECKOE.

Tuns! ganabix. CiocoObl perucTpaluy NEPBUYHBIX JaHHbBIX.

CrtpyKTypHBIE CpEeJHUE: MOJia, MeiaHa, KBaHTWIU. [[paBuio «iectu curmy.

CniocoObl rpyNIUPOBKH JaHHBIX. ba3bl MTaHHBIX.

Jucniepcus U cBolicTBa ATOTO MoKazarens. Yucno creneneit cBo6oael. CTaHaapTHOE U
HOPMHUPOBAaHUE OTKJIIOHEHHS U UX 3HaUeHue B buonornueckoii craructuke. Koaddumment
BapHallly, €ro OTINYUS OT CPEIHEKBAIPATHUECKOIO OTKIOHEHHUS.

CTpyKTypa U OCHOBHBIE OMEPATOPHI PEISAIMOHHBIX 0a3 JaHHBIX.

CrarucTuyeckue OlleHKU I'eHepalibHbIX apaMeTpoB. ToueuHas oueHka. IHTepBaibHas OIIEHKA.
OreHKa CTaTUCTUYECKUX OMMOOK (OIIHOKH PENpe3eHTaTUBHOCTH).

[Iporpammusie cpeacTBa 00pabOTKH NaHHBIX. UMIIOPT ¥ 3KCHIOPT JaHHBIX.
AnbpTepHaTuBHas Bapuanus. CTaTUCTUYECKHM aHAIU3 BapUalliy MO0 KaUeCTBEHHBIM MTPU3HAKAM.
YHuBepcaibHble cTaTUCTHYECKUE porpammbl StatGraphics, SPSS, SyStat, CSS, Statistica,
STADIA, Biostat, StatPlus, Analyse-it, MS Excel.

Bapuanuonsslii paa — criocod n3o0pakeHus pacipeneieHus npuzHaka. HTepBanbHble 1
Oe3uHTepBaJIbHbIC BApUAIIMOHHBIE PSIJIbI.

CriermanpHbIe POrpaMMBbl aHaIM3a TaHHBIX: DBpHcTa, Me3o3asp, Trend, Kiracc-Mactep,
Canu, Curamj.

['padmueckoe nzobpaxeHue pacnpesesieHus npusHaka. [ ucrorpaMmma, HoJauroH
pacripesiesieHus], KpuBas pacrpeieieHus (BapualMoHHast KpuBasi), KyMyJisTa.
[Tpeumy1iecTBa U HEAOCTATKU MPUMEHEHUS IPOTPAMMHBIX CPEACTB 00paOOTKH JTaHHBIX.
HopmansHoe pacnipenenenue. [Iposepka HopMansHOCTH pacnipeneneHus. Kpurepuii
Konmoroposa-CmuphoBa, [llanupo-Yunka.

[Tpo6aembr 06paboTKH MH(OPMAIIMH U HCTIOIB30BaHHUE €€ B OMOJIOIMYECKUX UCCIIeI0OBaHUSAX.
Acummertpust u skcuecc. Kpurepuu acummerpuu u sxcuecca. Kpurepun cooTBeTcTBus ¥2.
Kpurepuii omera kBajpar.

CrarucTrudeckue KOMIUIEKCHI (THITBI U CTPYKTYpa).

dakTHuecKHe JaHHbIe U HyJeBas runore3a. O01acTu oTOpachIBaHUsI HYJIEBOW TMITOTE3bI.
MeTon rpyIi, CMeleHHbIX 1o (pa3am SKCTIepUMEHTA.

bunomunansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.

[InanupoBaHMe SKCIIEPUMEHTA, PacUeT YNCICHHOCTH BBIOOPKH.

CraTtucTuieckrue CpaBHEHHS; KpUTEPHH JJOCTOBEPHOCTH PA3IMUUi MKy BbiOOpKamu: (t —
kputepui CterozienTa, F-kpurepuit ®@uniepa). @opMupoBaHre HYJIEBOW THIOTE3bI AJIs
OIpEEIIEHUS JOBEPUTEIBHBIX PA3JINYMIL.

Merton nepruoaos.

. JlocTroBepHOCTh pa3HOCTH BHIOOPOYHBIX J0JIEH U IMOKa3aTeNneil Bapualuu.
PannoMuHn3upoBaHHBIA 0TOOP OOBEKTOB JIJIS1 SKCIIEPUMEHTA.

[TpoctpaHcTBO 31€MeHTapHBIX coObITUH. [IpuBecTn Tpu npumepa.

Omneparuu Haj coObITHSIMU. HecoBMecTHBIE COOBITHS.

CBolicTBa BEpOATHOCTH.
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YcnoBHas BeposaTHOCTS. [IpuBectu npuMepsl. Teopema yMHOXKEHUS.

®opmyiia nosHoU BeposTHOCTH. DPopmyna baiieca,

He3zaBucumeie cooObrtus. [lpuBectu mpumepsl.

®opmyia beprymu. OnpeaenuTs BEpOSATHOCTb BbINAECHHsI XOTs Obl 0HOr0 repda npu 5-Tu
OpocaHMsIX IPABUIbHON MOHETHI.

Cnyuaiinas BenuuuHa. [IpuBectu Tpu npumepa.

@yHKIMS pacIpeesICHUs U €€ CBOMCTBA.

JuckpeTtHas ciy4yaiiHas BenuuuHa. [I[puBecty npumepsl.

Pacnpenenenue bepnyiun. MaremaTnyeckoe OKHIAHUE U JUCIIEPCHS CIIyYalHOW BEIUYUHBI,
pacnpenenennoi no bepnysu.

BbunomuanbsHOe pacnpeneneHrue. MaTeMaTuiueckoe 0KUJaHue U TUCTIEPCH OMHOMHUAIBHO
pacrpeieIeHHON Cly4ailHOM BEJIMYHMHBI.

Pacnpenenenue Ilyaccona. MatemaTtuyeckoe 0KMIaHUE U JUCIIEPCHUS CIIy4aliHOM BEJIMYMHBI,
pacnpenenennoi no [lyaccony.

HenpepeiBHast cinyvaiinas BennunHa. CBoWcTBa (PYHKIIMH ITIOTHOCTH.

HopmanbHoe pacripenencHue.

JlorHopMmanibHOE pacnpeneneHue.

X -pacnpenenenue, t- pacpenencHue, p- paclpeacicHue.

Marematnueckoe 0XKMIaHUE CIIy4aliHOW BEJIMYMHBI U €r0 CBOMCTBA.

Jucnepcus ciaydaiiHOM BEJIMYMHBI U €€ CBOWCTBA.

Mennana, HUXKHSA U BEpXHSSA KBaPTWIN CIIy4alHON BEIMYHHBI.

KBaHTHUIIM ¥ IPOLIEHTUIIN PaCIPECIICHUS.

MHoromepHas ciaydaiiHas BEJIMYMHA.

Koadduunent koppensiuu 1ByxX cilydaiHbIX BEJIMYHH U €r0 CBOMCTBA.

Crnyuaitnas BeiOopka. CBolicTBa BEIOOPOYHBIX 3HAUCHUH.

['ncrorpamma. Omnupudeckas ¢GyHkuus pacnpenenenus. ['paduku 3tux GyHKUMH A1 KaKOro-
HUOYAb pUMeEDA.

ToueuHoe onennBanue. HecMeTLieHHBIE OLICHKY.

CocrodarenbHble OLIEHKH. Jl0CTaTOYHOE YCIOBUE COCTOATEIbHOCTH.

Bei0opouHoe cpeaHee, BBIOOpOUHAs AUCHEPCHs], BHIOOpOUHAs MeJHaHa.

Bor160pounblii KOG (HULIHEHT KOPPESLUU.

JloBepuTENBHBIN NHTEPBA JUIsl MATEMAaTUUYECKOIO 0’KUIAHUS HOPMAJIBHOTO PacIpeeICHUs
IIPU HEU3BECTHOU TUCIIEPCHUH.

JloBepuTENBHBIN UHTEPBA UIsl JUCIIEPCUNA HOPMAJIBHOTIO PACIIPEAEICHUS.

[TpoBepka cTratucTuyeckux runores. BepostHocTs ommbku 1-ro u 2-ro poaa. YpoBeHb
3HAYUMOCTH KPUTEPHUS U MOLTHOCTb KPUTEPUS.

OnHOBBIOOPOYHBIH t ~-KPUTEPHIL.

JIByXBBIOOPOYHBIH t-KpUTEpHid (17151 HE3aBUCUMBIX U CBSI3aHHBIX BEIOOPOK).

JIByx BbIOOpOUHBII F-kputepuii.

Kpurepun cornacus: kpurepuit X 2; kpurepuit Konmoroposa-CmupHoBa.
Henapamerpuueckue KpuTepuu: KpUTepUidl OTHOPOJAHOCTH; MPOBEPKa TUIIOTE3HI O
HE3aBHUCHMOCTH.

Knaccudukanus MeToJ0B MHOTOMEPHOT'O CTATUCTUYECKOTO aHITU3A.

.. Kinacrepuslit ananus.



4. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/IBTIOHIAE ITPOLEAY PbI
OIEHUBAHMUS 3HAHUU, YMEHNUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb
TectupoBanue Juisi MPOBEACHUS TEKYLIEr0 KOHTPOJA HPOBOJUTCA € NOMOLIBIO CHUCTEMBI
JTUCTaHIIMOHHOTO o0y4eHms. Ha tectupoBanue orBoautcs 10 muHyT. Kaxaprii BapuaHT TECTOBBIX
3amanuii BkirouaeT 10 BompocoB. KosnuecTBO BO3MOXKHBIX BapUaHTOB OTBETOB — 4 wim 5.
CryneHty HEoOXOIUMO BHIOpaTh OAWH TPABHIBHBIM OTBET. 3a Ka)bIi MPaBWIBHBIA OTBET Ha
Boripoc mpucBauBaercss 10 Oamno. I[llkama mepeBoma: 9-10 mpaBWIBHBIX OTBETOB — OIICHKA
«oTIU4YHO» (5), 7-8 NpaBUWIIbHBIX OTBETOB — OLIEHKAa «XOpoIio» (4), 6 NpaBUIbHBIX OTBETOB —
OLICHKA «yJIOBJETBOPUTENbHO» (3), 1-5 mpaBUIILHBIX OTBETOB — OLIEHKA «HE YAOBJIETBOPUTEIHLHO
(2).
Onpoc Kak CpeaCcTBO TEKYILIEro KOHTPOJS MPOBOAUTCA B (OpME YCTHBIX OTBETOB Ha BOMPOCHI.
CTyneHT OTBEYaeT Ha IIOCTABJICHHBIM BOMPOC Cpa3y, BpeMs Ha TMOATOTOBKY K OTBETY HE
MPEA0CTaBIIACTCS.
[TpakTHdeckne 3amaHus KaK CPEICTBO TEKYIIETO KOHTPOJISI MPOBOASTCS B IMHCBMEHHOH (opme.
CryznenTy BblIaeTCs 3a1aHue U npegocrasisiercst 10 MUHYT 171 TOATOTOBKHU K OTBETY.

IIpomekyTouHas aTTecTANMSA
DK3aMeH TpOBOAMTCA B yCTHOW Qopme. M3 3K3aMEHAMOHHBIX BOIPOCOB cocTaBisieTcs 30
9K3aMEHAllMOHHbIX OuieroB. Kaxaplii Ouner cocrour wu3 Tpex BompocoB. Komruiekrt
OK3aMCHAIlMOHHBIX OMIIETOB IpeaACTaBJICH B yLIe6HO-M€T0I[I/I‘-ICCKOM KOMIIJICKCE NUCILIUIIIINHEI.
Ha noaroroBky K OTBETY CTYAEHTY Ipenocranisercss 20 MUHYT.



