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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 aHAITM30M IKCIIEPUMEHTAIBHBIX JaHHBIX B 00JIACTH MOJICKYJISIPHOI OMOJIOTHH, TCHETHKU
¥ MTHPOPMAITMOHHOHN OMOJIOTUH METOJIaMU MAaTEeMAaTUYECKOW CTATUCTHKH.

Leab n3yyeHusi TMCHUTLUIMHBI — 3HAKOMCTBO CTYICHTOB C OCHOBHBIMHU HJICSIMH U TTOHSITUSIMHU
OMOJOTUYECKON CTAaTUCTHKHU. [10IrTOTOBKA CTYJEHTOB K CAMOCTOSATEIHLHOMY MPUMEHEHHUIO Pa3IIUYHBIX
METO/IOB MaTeMaTHYECKOW 00pabOTKM M MHTEPIIPETAIMH JAHHBIX K Pa3IHYHBIM IIPUPOJIHBIM 00BEKTAM.

OCHOBHBIMH 32]a4aMU NP U3YyYEHUH TUCHUTLIUHBI SBIISIOTCS

- HayYuTh CTYACHTOB METOJIaM TIOCTPOCHUS MATEMAaTUYEeCKUX MOJCICH IMPaKTHYECKUX
CUTyalluil ¢ JATBHEUIIUM WX PEIICHUEM U C MOCIICAYIOIUM aHAJTN30M, UMCIOIIMM IIeIIbI0 TPUHSATHE
ONTUMAIILHOTO PEUICHUS;

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

-OCBOCHHEMETOI0IOTMICCKIXUTEOPETHICCKIX OCHOBMO/ICITHPOBAHUS M IPOCKTHPOBAHMS;

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

- OCBOCHHEMO/ICIICHUMETOJOBaHAIN3a UTIPOCKTHPOBAHUS CHCTEM.

MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.

JucnuiuimHa «MaTeMaTH4ecKue METO/bl B OMOJIOTMW» OTHOCHTCS K JUCHUIUIUHAM 0a30BOMU
yactu ocHoBHo# (B1.0.11) npodeccronanbHoi 00pa3oBaTeaIbHON MPOrPaMMbI BBICIIIEIO 00pa30oBaHMUs
(manee — OITOII BO).

OcHoBbiBaeTcss Ha 0Oa3e jgucnuiuimH: «HPOpMAlMOHHBIE TEXHOJIOTHHM 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», «COBPEMEHHBIE TEXHOJIOTHU BOCIPOHU3BOJCTBA
KUBOTHBIX», «['eHeTMka monysanuiy, «OpraHm3anus IUIeMEeHHOro Jena», «HaydHble OCHOBBI
MOBBILICHUS POTYKTUBHOCTHU C.-X. )KUBOTHBIX M MITULIBI».



2.

Ilepedyenn MuIaHNpPYyeMBbIX pPe3yJIbTATOB 00y4YeHHs MO0 TUCHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHMs 00pa30BaTe/bHON MPOrpaMMbl

Koasl | ®opmyJinpoBKa Nuaukaropsl ILlnanupyemMsble pe3yabTaThl
KOMIIET | KOMIIeTeHHH JocTraxenust o0yuyeHus 10 JUCHHILIMHE
eHLUH KOMIIeTeHIIUH
YK-1 Cnocoben YK-1.1 3Hamb:  0a30BbIC  IIOHATHS,  CBSA3aHHBIE  C
OCYILIECTBIIATh | AHAJIN3UPYET MOJIETTUPOBAHUEM;
KPUTUYECKUM pOoOJIEMHYIO poJib MOJICJINPOBAHUS B MIPOU3BOJICTBE;
aHanus3 CUTYaLHIO KaK | KJIJaCCU(UKALIMI0O MOJIETICH, CBOHCTBA MOJCIEH,
POOJIEMHBIX CHUCTEMY, BBISABISASA €€ | IPUHLUIIBI u 3TaIbl MaTeMaTU4eCcKoro
cUTyauuin Ha | COCTaBJIAIOILNE U | MOJIEJINPOBAHUSI;
OCHOBE CBSI3U MEXIY HHUMM,|yMemsb: UCIOJIb30BaTh METOJUKH MaTEMaTUYECKOTO
CUCTEMHOI'O OnpezeNnsis BOIPOCHI | MOJEIUPOBAHUS IPU PELICHUH 3a1a4;
MOaX0/a, (3amaum ) moyIeKaIue | BeIonparbh 3(pQGeKTUBHBIE MOACIM W METOMABI IS
BbIpa0aThiBaTh | JdajibHENIIEH pemieHusl TMPHUKIAAHBIX — 3a1a4; pa3pabaThiBaTh
CTpaTeruro pa3paboTke. MOJIeJIU MPOTHO3a, ONTUMAJIbHOIO IUIAHUPOBAHUS U
JEHCTBUAN YIOPaBICHUS IS HUCCIENOBAaHMS COLMAIBHO- U
IIPOU3BOJCTBEHHO-?KOHOMHYECKUX CHUCTEM;
enademp: HaBbIKaMU puMe- HEHUSA
MaTeMaTUYeCKUX  Moje- Jel Jius  aHanusa
IpOo0JIEMHONCUTYAIIUU KaK CUCTEMBI
YK 1.2 3Hamb: MOJENM IUIAHWPOBAHUS W  YIIPABICHUS
[Ipennaraet ciocoObl | TPOU3BOJCTBEHHO-I)KOHOMUYECKUMU CHCTEMaMU;
peuieHus ymemp: BbIOUpaTh YP(EKTUBHBIE MOJEIH U
poOJIeMHOM METOJBI JUIsl PELICHUANPUKIAAHBIX 3a/1a4;
CUTYallMU UCXOMs U3 |pa3pabaThiBaTh MOJIENH NMPOTHO3a, ONTUMAILHOTO
OCYIIIECTBJIEHHOTO IUTAHUPOBAHMSI M YIIPABIICHUS JUIAUCCIIEN0BAHUS

IMOMCKa BAPUAHTOB
peuieHusd Ha OCHOBC

COIMAIbHO- UTPOU3BOJICTBEHHO- IKOHOMHUYECKUX
CHCTEM;

JOCTYIHBIX é1ademp: Cioco6aMU perIeHusAnpoOIeMHON

HMCTOYHHKOB CUTYAIIMU UCXOJIAN3 OCYILIECTBIEHHOTO MOMCKa

nHpopmanuu. BApUAHTOB PEIICHUS HA OCHOBEIOCTYITHBIX
UCTOYHUKOB HH(OPMAITUH.

YK 1.3 3Hamp: TPUHLUUNBI W HTalbl MaTEMaTHYECKOIO

PaspabatbiBaet MOJEJIMPOBAHUS;

CTpaTeruo MOJICNI TUTAHUPOBAHUS W YIPABJICHHUS CHUCTEMaM;

JIOCTH>KEHUS MPUHIHUIIBI TPOEKTUPOBAHUSI CUCTEM;

MOCTaBJIICHHON  IIeJIN
KaK
MOCJIEIOBATEILHOCTh
1aroB, npeaBuIs
pe3ynbpTaT  Kaxioro
U3 HUX M OLEHUBAA
WX  BIMSHHE  HaA
BHEIIIHEE OKPY)KEHUE
TJIAHUPYEMOH
JIeATETbHOCTH W Ha
B3aUMOOTHOILIEHUS
Y4aCTHUKOB ITOU
JIEeATEIbHOCTH.

ymemu: pa3zpabaTbIBaTh MOJIENIH MPOTHO3A,
ONTUMAJIBHOT'O TIJIAHUPOBAHUS U YIIPABJICHUS
JIOCTHIKEHMS TTOCTABJIEHHOM 1IN

61a0emp: HaBbIKAMU IPUMEHEHUSI MATEMaTHUYECKUX
METOJIOB M MOJIEJICH JIJIs PEIICHUS
MIPOU3BOACTBEHHBIX 3a/ady.




3. O0BbéM IMCUMNJIMHBI M BUABI Y4e0HOH padoThl

3aouHas
Ounas dpopma oOyueHus dbopma
Buner pabot " 0byuerns
BCEro 00BEM YacoB | BCEro 4acoB
3ai. en/ 2 cemecTp 2 cemecTp
4acoB
O061mast TpyA0EMKOCTh TUCIUTITHHBI 4,0/144 4,0/144 4,0/144
AynuTopHas paboTa: 48 48 10
Jlexium 18 18 6
[IpakTrueckue 3aHATUS 30 30 8
JlaGopaTopHbie pabOThI - - -
JIpyrue Buabl ayJUTOPHBIX 3aHATUN - - -
[Tpenpk3amMeHalIMOHHBIE KOHCYIbTAINH - - -
CamocTosTenpHas paboTa 00yJaronuxcs, 9ac 96 96 130
By npomexxyTouHol aTtTectanuu (3a4€T, YK3aMeH) HK3aMEeH HK3aMeH JK3aMeH
4. CoaepixkaHue JUCHUILINHBI
4.1. Pa3nenbl IMCUMIIMHBI M BU/IBI 3aHATHH (TeMATH4YeCKHUIl TJIaH).
11\/%)1 Paznen nucuurmuHb JI 113 JIP CPC
Ounas popma 00ydeHus
Pa3nes 1. MeToabl MAaTeMAaTHYECKOI 1 BAPUAIMOHHOM 8 12 40
CTATUCTHKHU
1. [Tema 1. Beenenue 2 2 10
2. [Tema 2. OnmcarenpHasl CTATUCTUKA 2 4 10
3.  [Tema 3. Kpurepun J0CTOBEPHOCTH OLIEHOK 2 2 10
4.  [Tema 4. ITpoBepka THIIOTE3 O 3aKOHAX PACIIPEICICHIS 2 4 10
Pasnes 2. [InanupoBanue 3KCIEPUMEHTOB B 5 4 12
0MOJIOrHYecKHX UCCIETOBAHUSX
5 Tewma 5. [InaHupoBaHue SKCIIEPUMEHTOB B 5 4 6
' OHMOJIOTHYECKUX MCCIEIOBAHUIX
Paznen 3. PerpeccOHHBIN M KOppeJsINMOHHBIH aHAIN3 4 6 20
6. [Tema 6. KoppensioHHbI aHAN3 2 2 10
7.  [Tema 7. PerpeccuoHHbIN aHATI3 2 4 10
Paznen 4. /lucnepcHOHHBIH aHAJIN3 2 2 10
8. [Tema 8. lucnepcuonnbiii anamus. 2 2 10
Paspnen S. Teopusi ciry4ailHbIX IPOLIECCOB B 5 6 20
0MO0JIOTHYECKUX CHCTEMAaxX
0. Tema 9. MHOroMepHbIE METO b 4 10
10. Tema 10. Bpemennsle psiasl. JInHeitHOE 5 5 10
MpPOrpaMMHUPOBAHUE
Bcero 18 30 96
3aouHas hopma oOydeHHs
Pa3nen 1. MeToabl MaTeMaTH4eCKOii U BAPHALMOHHOM 5 3 42
CTATUCTHKH
1. Tema 1. BBegenue 1 12
2. [Tema 2. OnmcarenbHasi CTATUCTUKA 2 1 10
3.  [Tema 3. Kpurepun JOCTOBEpPHOCTH OIICHOK 1 10
4. [Tema 4. [IpoBepka runore3 o 3aKOHaX pacIpeaeICHHs 10
Pasznea 2. [liilaHupoBaHue IKCNIEPUMEHTOB B 2 1 10
0M0JIOrMYeCcKHX UCCIeTOBAHUSAX




11\/&;1 Paznen aucuuniavuHb JI 113 JIP CPC
5 Tema 5. [InannpoBaHuEe SKCIEPUMEHTOB B 2 1 i 10
" |OMOJOTHYECKHUX UCCIIETOBAHUSIX
Pa3nes 3. PerpeccuoHHbIii U KOPpeJSIIUOHHBIH aHAJIN3 2 - 40
6. [Tema 6. KoppensimoHHbIi aHamm3 1 - 20
7.  [Tema 7. PerpeccHoHHbIN aHAI3 1 - 20
Pa3nen 4. lucnepcMoHHbBII aHATH3 2 1 - 20
8. [Tema 8. lucnepcuonnbiii ananus. 2 1 - 20
Pa3znea S. Teopusi ciiydaiiHbIX POLECCOB B 1 i 20
0MOJIOrHYeCKHX CHCTEMAX
0. Tema 9. MHOrOMEpHBIE METOIbI - 10
10. Tema 10. Bpemennsie psiabl. JIuneitnoe 1 i 10
pOrpaMMHUPOBaHUE
Bcero 6 8 - 130

4.2. Conep:xanue pa3iesioB y4eOHOM U CHUNIHHBI.

Paspnen I. MeToasl MaTeMaTH4eCKO U BADHALMOHHON CTATHCTHKH
Tema 1. HacjieacTBeHHOCTL M H3MEHYHNBOCThH
1. HeoOxonuMocTh NHpUMEHEHUS MaTEMaTHMYECKUX METOJOB K M3YyYEHHIO OMOJOTMYECKHX
SBJICHUN. bruonoruueckas craTUCTUKA U €€ 3aJjauu.
2. ®DopMmbl yueTra pe3ysIbTaTOB HaOII0IeHU
3. CoderaHue MaTEMaTUYECKUX U OMOJIOTMYECKUX METOJIOB IPHU aHAINU3€E HIKCIIEPUMEHTOB
Tema 2. OnucatebHasA CTATUCTHKA
1. Cpennue craTHCTHYECKHE XapAKTEPUCTUKU
2. BpI00OpoUYHBIEC CTATUCTHYECKUE XapAKTEPUCTHKH
3. AnbTepHaTUBHBIE (OPMBI OIUCATEIBHOTO aHAIN3A
Tema 3. Kpurepuu 10CTOBEPHOCTH OLIEHOK
1. OrmeHka reHepajJbHbIX TAPAMETPOB
2. ToueuHble M HHTEPBAIBbHBIE OIICHKH
3. Craructuyeckue rurnoTesbl U X MpoBepKa
4. Tlapamerpuueckue KpuTepuu
5. Henapamerpuueckue kpurepun
Tema 4. [IpoBepka runores o 3aKoHax pacrpeaeaeHus
1. XapakTepucTHKa TUIIOB BApbHUPOBAHUS
2. 3aKoHBI pacIpeaeieH s
3. XapakTepHCTHKa OLEHOYHBIX KPUTEPHEB BAPbHUPOBAHHUS
Paszpgea II. IlnannpoBanue 3KCNIEPUMEHTOB B OMOJIOTHYECKUX MCCJIEI0BAHUAX
Tema 5. [IlnannpoBaHue IKCNIEPUMEHTOB B OMOJIOTMYECKUX UCCIeI0BAHUSX
1. IlpubnuxeHHbIE OLIEHKU OCHOBHBIX CTATUCTUYECKUX MOKa3aTenei
2. OmnpeneneHure HEOOXOAUMOTO 00beMa BEIOOPKHU
Paspnean I11. PerpeccOHHBIN U KOPPEISIHUOHHBINA AHAJIN3
Tema 6. KoppensauuoHHbIil aHanmu3
1. Tlapamerpuyeckue nokasaTenu CBS3H.
2. Henapamerpuueckue 1mokasaTesu CBs3H.
3. MHoXecTBeHHas ¥ 9acTHAast KOPPEISIHSI.
Tema 7. PerpecCHOHHBIN aHAIU3
1. JluneitHas perpeccus.
2. Henuneitnas perpeccus.
3. OreHka TO0CTOBEPHOCTH MOKA3aTENICH PErpecCru.
4. BbIOOp ypaBHEHHI perpeccuu



Paszpen IV. lucnepcoHHBIN aHAIH3
Tema 8. JlucniepcuOHHBIN aHAIU3

1.
2.
3.

JucniepcnoHHbIi aHaU3 (GaKTOPHBIX AP PEKTOB.
JlucniepCHOHHBIN aHaIN3 Ha OCHOBE OAHO(AKTOPHBIX ,ABYX(aKTOPHBIX
[TpuMeHeHne AUCTIEPCHOHHOTO aHAJIN3a B HAYYHBIX MCCIICIOBAHUAX

Tema 9. MHOroMepHbIH IMCIEPCHOHHBIN aHAJIN3

1.

JIMcriepCHOHHBIN aHAJIN3 HA OCHOBE MHOTO(AKTOPHBIX KOMILIEKCOB

2. paBHOMEPHBIX U HEPABHOMEPHBIX

3.

HUCPAPXHUYCCKUX KOMILJICKCOB.

Pazgean V. Teopus ciayyailHbIX IpoLeccOB B OHOJOTHYECKUX CHCTEMAX
Tema 10. BpemenHble psiabl

1. OcHoBHbIe MOHATHUS U onpeneneHus. KoMnoHeHTs BpeMeHHBIX psiioB. [IpoBepka runoressl
cyuiecTBoBaHMA TeHIeHIMU. Criia)kuBaHNue BPEMEHHBIX PSIOB

2. CylIHOCTh U METOIbI TMHEWHOTO MPOTPaMMHUPOBAHUSI.

3. OCHOBBI CUMIUIEKC- METO/1a JINHEHHOTO IPOTrPaMMHUPOBAHHUS.

4. T'paduueckoe peuieHre TUHEHHON 3aa41 TMHEHHOTO IPOrpaMMHUPOBAHUS

5. Knmacrepupiii ananmus. Omnpenenenue "paccTosHHi" MEXIy OOBEKTaMH TIO Bced
COBOKYITHOCTH TPU3HAKOB. Mepbl pacCTOSHUM: ABKIUIOBA METPUKA, HOPMAIU30BAHHBIE
IBKJIMJIOBBI PACCTOSIHHS, MaHXETTEHOBCKAasi METPHKA, MPOIEHT Hecoryacus, koddduuuent
koppesiiuu [Tupcona.

6. I'pynnupoBanue CXOJHBIX OOBEKTOB B KiacTephl. ['paduueckoe wu3o0pakeHue apeBa
paccrossHui. JIUCKpUMUHAHTHBIA aHaNM3. YpaBHEHUE NUCKpUMHUHAIUU. PaccrosHue
Maxanonobuca.

4.3. [lepeyeHb TeM JEeKIUIi.
N O0BéM, u

o

i Tema nekuuun dbopma oOyueHust
OYyHas | 3a04Has
Pasnea 1. MeToasl MaTeMaTH4eCKOIl 1 BADHAIIMOHHOM CTATHCTHKH 8 2
1. Tema 1. Beenenue 2
2. [Tema 2. OnmcarenbHasi CTATUCTUKA 2 2
3.  [Tema 3. Kpurepun 10CTOBEPHOCTH OLIEHOK 2
4.  [Tema 4. IlpoBepka runoTe3 o 3aKOHaxX pacrpeieleHus 2
Pa3nea 2. I[lnanupoBaHne JKCIIEPHUMEHTOB B 0MO0JIOTHYECKHX 2 2
HCCJIeJOBAHUSX
5 Tema 5. [InaHupoBaHue SKCIEPUMEHTOB B OMOJIOIMYECKUX 2 2
" |MccrenoBaHUAX
Pa3nes 3. PerpeccMOHHBIN U KOPPeJSIUOHHBIN aHAJIM3 4
6. (Tema 6. KoppensimwoHHbIH aHATH?3 2
7.  [Tema 7. KoppensioHHbIH aHATH3 2
Paznen 4. {ucnepcoHHblii aHAIN3 2 2
8. [Tema 8. JluctiepcroHHBII aHATH3 2 2
Pasznen S. Teopusi ciry4ailHBIX POLECCOB B OMOJIOTMYECKUX CHCTEMAX 2
9. [Tema 9. Bpemennsle psjpl. JInHeliHOe mporpaMMHUpOBaHUE 2
Bcero 18 6




4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

O0BéMm, u
Ne Gopma 00yueHus
i Tema mpakTUYECKOro (CEMUHAPCKOI0) 3aHATHUS P y4
OuHas | 3a04YHast
Pazjnen 1. MeToabl MaTeMaTH4eCKON U BAPDHALMOHHOMH CTATUCTUKH 12 3
1. Tema 1. Beenenue 2 1
2. Tema 2. OnucarenbHas CTaTUCTHKA 4 1
3. Tewma 3. Kpurepry 10CTOBEpPHOCTH OIIEHOK 2 1
4. Tema 4. [IpoBepka runoTes3 0 3aKOHax pacipeacieHus 4
Pa3nea 2. [lnanupoBanne 3KCIEPUMEHTOB B 0M0JI0THYECKHUX 4 1
HccIe0BAHUAX
5 Tewma 5. [InanupoBaHue SKCIEPUMEHTOB B OMOJIOTHYECKUX 4 1
' MCCIIEOBAHUSIX

Pasjnen 3. PerpeccuoHHBIN B KOPpeasiHMOHHBII aHATIH3 6 2
6. Tema 6. KoppensuuoHHbIN U perpecCUOHHBIN aHanu3 2 1
7. Tema 7. PerpeccoHHbIN aHA3 4 1
Pa3nen 4. [ucnepcMoHHbI aHAIH3 2 1
8. Tewma 8. lucniepcnoHHBIN aHATN3 2 1
Pasnen 5. Teopusi ciryqyaiiHbIX POLEcCOB B OMOJIOTMYECKUX CHCTEMAax 6 1
0. Tema 9. MHOTOMEpPHBIE METOIBI 4
10. Tema 10. Bpemennsie psbl. JIuHeiiHOe TporpaMMUpOBaHUE. 2 1
Bcero 30 8

4.5. Ilepeyenn TeM J1a00PATOPHBIX padoT
JlaboparopHble pabOThI HE TPEYCMOTPEHbI

4.6. Buabl camocTosiTeIbHON pPadoThl CTY/IECHTOB M NepedyeHb Y4eOHO-MeTOANYeCKOro
ol0ecreyeHust A1 CAMOCTOSITEIbHOI PadoThl 00y4AIOLINXCH.
4.6.1. IloaroroBka K ayANTOPHBIM 3aHATHAM

Teopernuecknii ¥ NMPaKTUYECKUH MaTepuan Uil CaMOCTOSTENbHOH pabOThl MCIOJB3YeTCs

CTYJEHTaMH U3 Y4€OHUKOB U PAKTUKYMOB.

VYuebHnas nucuuiuinHa «MaTemMaTnyeckue METOAbl B OMOJIOTUN» SBISETCS TEOPETHUECKOMH,
JAaeT CTYJEHTaM KOMIUIEKCHOE IpE/ICTaBICHHE METOJ0B IOCTPOEHHS MaTeMaTH4YEeCKHX MoJesen
IIPAKTUYECKUX CUTYalM C JAJbHEHIIMM HUX PELIEHHEM M C MOCIEAYIOIUM aHAIU30M, UMEIOIINM
LEJbI0 IPUHATHE ONITUMAJIbHOTO PEIICHHUs, B PE3yJIbTaTe Yero JOCTUTAETCs pa3BUTHE JIOTUYECKOTO,
MaTEMaTHUYECKOTO U AJFOPUTMHYECKOIO MBIIUICHUS. AYIUTOPHBIE 3aHATHSA NPOBOAATCS B BHJE
MPAKTUYECKUX (CEMMHAPCKUX) 3aHATHH - 3TO OAHA M3 BaXKHEUIIUX (GopM OOy4yeHHUsS CTYACHTOB.
[TpoBOaUTCA € LENBIO 3aKpEIUICHUs U YIITYOJeHHs 3HAaHUH 1O JaHHOM JucuMIUIMHE. B Xone nekuunit
pPacKpbIBalOTCS OCHOBHBIE BONPOCHI B paMKaX paccMaTpUBaeMON TEMBbI, JEAlOTCSl aKIEHThl Ha
HanOoJiee CI0KHbIE U MHTEPECHBIE IMOJIOKEHHSI U3y4aeMOro Marepuana, KOTOpPbIe JOJDKHBI OBITh
IPUHATH CTYIEHTaMU BO BHUMaHue. Matepuaibl JIGKIHMH SBISIOTCS OCHOBOM I MOJITOTOBKHU
CTYJEHTA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHSIM.

ITpu noAroTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUAM CTYJEHT JOJKEH:
- U3YYUTh PEKOMEHIYEMYIO JIUTEPATYPY;
- TPOCMOTPETH CaMOCTOATENIBHO JOMOJHUTEIbHYIO JINTEPATYPY MO U3y4aeMOl TeMe;
- 3HaTh BONPOCHl, NPEIYCMOTPEHHBbIE IUIAHOM NPAKTHUYECKUX (CEMUHApPCKUX) 3aHATHH U
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MPUHUMATH AKTUBHOE YJacTHE B UX OOCYXKICHUU;

- 0e3 3aTpy/JHEHHUs OTBEYaTh Ha BOIPOCHI, PEAiaraeMble K Kax10i TeMe.
OCHOBHO¥ 11€JIbIO MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH SIBIISIETCS KOHTPOJIb 38 CTEIEHBIO
YCBOGHHUS NMPONUAEHHOTO MaTepralia, X0JI0M BBIIIOJIHEHUSI CTYACHTaMU CaMOCTOSITENIbHON paboThI U
paccMOTpeHHe HamOoIee CJIOXKHBIX M CIOPHBIX BOINPOCOB B pPAaMKaX TEMBbl MPAKTHYECKUX
(ceMHUHAPCKUX) 3aHATHM.
4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IPOEKTOB).
KypcoBsie paboThI (POEKTHI) HE MPETyCMOTPEHBI

4.6.3. Ilepeuenb Tem pedepaToB, pacueTHO-rpaduueckux pador.
Pedepatsl, pacueTHO-Tpaduueckue padboT HE MPEAyCMOTPEHBI.

4.6.4. TlepeuyeHb TeM M Y4eOHO-METOANYECKOr0 O0ecredeHUs JJIsl CAMOCTOSITEIbHOI padoThl

00y4a U XCSH.

CamocrositennbHass paboTa OO0ydyarOImMXCAd 3aKIIOYAeTCsl B WHUIIMATUBHOM  IIOMCKE
UHpOpPMALUM O HamOoJee aKTyallbHBIX IMPOOJIeMaxX, KOTOPbIE HMMEIOT OOJBIIOE MPAKTUYECKOE
S3HAYCHHUC U ABJIAIOTCA NPCIAMETOM HAYUHBIX I[I/ICKYCCI/If/'I B paMKax I/I3y‘-Ia€MOI>'I JUCHUITIINHBI.

CamocTtosaTenbHas padoTa IUIAHUPYETCS B COOTBETCTBHUHM C KaJCHAAPHBIMU IJIAHAMU
pabouell mporpaMMbl IO JUCHUIUIMHE W B METOJMYECKOM €IUHCTBE C TEMAaTHUKOW YYEOHBIX
ayJUTOPHBIX 3aHATHH.

No
n/o

Tema camocTOsATEILHON
paboThI

Y‘Ie6HO'MCTOI[I/I‘IeCKOC obecneyeHne

O0BéMm, u

(bopma oOyueHus

OYHas (3a04YHast

Pa3nes 1. MeToabl MaTeMaTHYECKOM M BAPHAIIMOHHON CTATHCTHKH

40 42

1.

Tema 1. Beenenue

IMankun, A.C. MareMaTH4eCKHE€ METOABI U
MoJjienu uccaenoBanus onepauuii / A.C.
[lankwun, B.A. [llankun., - M.: JlamkoB u K.,
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum nocryna:
http://znanium.com/bookread2.php?book=557767

10 12

Tema 2. OnucarenpHas
CTATUCTUKA

IMankun, A.C. MareMaTH4eCKHE€ METOABI U
MoJienu uccaenoBanus onepauuii / A.C.
[lankwun, B.A. lllankun., - M.: JlamkoB u K.,
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum nocryna:
http://znanium.com/bookread2.php?book=557767

10 10

Tewma 3. Kpureprn
TIOCTOBEPHOCTH OLIEHOK

IMankun, A.C. MareMaTHudecKre METOIbLI U
Mojienu uccnenoBanus oneparuii / A.C.
[lankun, B.A. [llankus., - M.: JlamkoB u K.,
2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JIoCTyna:
http://znanium.com/bookread2.php?book=557767

10 10

Tema 4. [IpoBepka
TUIIOTE3 O 3aKOHAX
pacnpezeneHus

IMankun, A.C. MareMaTU4eCcKre METOObI 1
Mojienu uccnenoBanus oneparuii / A.C.
[lankun, B.A. [llankun., - M.: JlamkoB u K.,
2016. - 400 c.: ISBN 978-5-394-02610-2.
Pexxum nocryna:
http://znanium.com/bookread2.php?book=557767

10 10
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O0BéM, u

Ne | Tema caMOCTOSATEIBHOM
Y4eOHO-MeToAndYecKoe obecreueHne (bopma oOyueHus|
/T paboThl
OYHas [3a04Has
Pazpen 2. [liianupoBaHne SJKCIEPUMEHTOB B OHOJIOTHYECKUX HCCJIeJOBAHUAX 6 10
Mankun, A.C. MareMaTHdecKre METOObI 1
Tema 5. [InanupoBanue Mojienu uccaenoBanus onepauuii / A.C.
5 PKCIIEPUMEHTOB B [Mankun, B.A. Illankus., - M.: JlamkoB u K., 6 10
" |oMoJIOrnYecKux 2016. - 400 c.: ISBN 978-5-394-02610-2.
HCCIICIOBAHUSIX Pexxum nmoctyma:
http://znanium.com/bookread2.php?book=557767
Pa3znen3. PerpeccuoHHBIN M KOPpPeISIIMOHHBIN aHAIH3 20 40
IMankun, A.C. MareMaTHdecKre METOIbI U
Mojien uccnenoBanus oneparuii / A.C.
6 Tema 6. Koppensitmonnsnid| [llankun, B.A. [llankun., - M.: Jlamkos u K., 10 20
" laHAH3 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JOCTyTa:
http://znanium.com/bookread2.php?book=557767
[TankuH, A.C. MaTeMaTH4eCKHe METOIbI U
MoJIen ucclienoBanus oneparuii / A.C.
7 Tema 7. PerpeccroHHbIN [Mankwun, B.A. lllankus., - M.: JlamkoB u K., 10 20
" laHA3 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JOCTyMa:
http://znanium.com/bookread2.php?book=557767
Pa3nen 4. lucnepcMoHHbBII aHATH3 10 20
IMankun, A.C. MareMaTH4eCcKHE€ METOABI U
Mojienu uccnenaoBanus oneparuit / A.C.
8 Tewma 8. Qucnepcuonnsiii | [llankun, B.A. [llankus., - M.: [lamkos u K., 10 20
" laHamu3. 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JIOCTYyTIA:
http://znanium.com/bookread2.php?book=557767
Pasnen 5. Teopusi ciiyqaiiHbIX NPOIECCOB B OMOJIOTMYECKUX CHCTEMAaX 20 20
[TankuH, A.C. MaTeMaTH4eCKHe METObI U
Moenu uccnenopanus onepanmii / A.C.
9 Tema 9. MHOTOMEpHBIE [Mankwun, B.A. Illankus., - M.: JlamkoB u K., 10 10
" IMETOBI 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
JIOCTYTIA:
http://znanium.com/bookread2.php?book=557767
[MankuH, A.C. MaTeMaTH4eCKHe METOIbI U
Mozenu uccneaoBanus onepammii / A.C.
10 g:;/[; lﬁﬁl]?s;r:;mme IMankwuH, B.A. [llankus., - M.: JlamkoB u K., 10 10
' ) 2016. - 400 c.: ISBN 978-5-394-02610-2.Pexxum
MpOorpaMMHPOBaHUE )
JIOCTYTIA:
http://znanium.com/bookread2.php?book=557767
Bcero 96 130

4.6.5. [Ipyrue BUABI CAMOCTOSITEJILHOI PadOTHI CTY1€HTOB.
He npegycmorpensl

4.7. IlepedyeHb TeM W BHAOB 3aHATHII, IPOBOAUMBIX B HHTEPAKTHUBHOI (popme
He npenycMoTpeHbl
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S. ®oHJ OLICHOYHBIX CPEACTB AJIs NPOBeIeHUsI IPOMEKYTOYHOH aTTecTAlNU
IlonHoe omucaHue (QOHAA OLEHOYHBIX CPEICTB TEKYIIEH M IMPOMEKYTOYHOM arTecTaluu

06y’-IaIOH.II/IXCH C MICpCUYHCM KOMHGTGHHHﬁ, OIMCAaHHUEM IIOKa3aTeaeu Hu KpUTCPUCB OLICHUBAHUWA
KOMHGTCHHHﬁ, IKajJl OOCHHBaHUA, TUIIOBBIC KOHTPOJIBHBIC 3aJaHUA W METOAUYCCKHUE MATCPHUAJIbI
MMPEACTAaBJICHBI B IIPUJIOKCHUH K HaCTOSIH_Ieﬁ nmporpamMme.

6. Y4yeOHO-MeTOAHYEeCKOe 00ecTiedeHHe U CHMIIMHBI
6.1. Pexomenayemasi JuTepaTypa
6.1.1. OcHoBHasi JuTEpaTypa
Ne ABTOp, Ha3BaHUE, MECTO WU3/aHUS, U3/1-BO, O]l U3/IaHUS, KOJIHMYECTBO Komn-Bo 3k3.
/0 | CTpaHull B OUOI.
1. HTankuH, A.C. MaTtematnyecKue METOALI U MOJIEIIN UCCIIEIOBAHUS 10
omeparuii / A.C. lllankun, B.A. Hlankus., - M.: Jlamkos u K., 2016.
-400 c.:
2. Jlakun, I'. @. Buomerpus: yueonuk / I'. & Jlakun., M.: Beicias 10
mkoua., - 1990. - 352 c.
3. MepkypseBa, E. K. buomerpus B celeKIIUA U TEHETUKE 15
CEJIbCKOXO03SCTBEHHBIX KUBOTHBIX . yueOHuk. / E. K. Mepkypsbesa.,
M: Komnoc., - 1970. - 424 c.
4. MepkypsbeBa, E. K. I'eneruka: yue6nuk. / E. K. Mepkypsesa, 3. B. 157
AbGpamoBa, A. B. bakaii u np., M.: Arponipomusnat., - 1991. - 446 c.

6.1.2. JlomoJiHUTeIbHAS JUTEpPATypa

Ne /it ABTOp, Ha3BaHUE, MECTO M3AAHUA, U31-BO, TOJl U3IaHUs, KOJIMYECTBO CTPAHUIL

[IMHUTaIImOHHOE MOJETMPOBAaHIE YKOHOMUYECKHUX MTporeccoB: YueOHoe nocodue / H.H.
UTbrukuna. - M.: UTHOPA-M, 2012. - 254 ¢.: 60x90 1/16. - (Beiciiee
oOpazoBanue).(neperuter)|ISBN978-5-16-

0046754 .Pexxumpnocryna:http://znanium.com/bookread?.php?book=233661

[DKOHOMHUKO-MaTeMaTH4IecKoe MoiennpoBanue: [IpakTiuueckoe mocoOue MmopenieHuto 3aaad
N.B. OpinoBa. - 2-e u3n., ucnp. u goim. - M.: By3osckuii yue6-nuk: HULL Ungpa-M, 2012.
- 140 c.: 60x88 1/16. (o6moxxka) ISBN 978-5-9558-0107-
0.Pesxummoctyma:http://znanium.com/bookread2.php?book=159293

[Teopus urp u uccnenosanue onepauuii / Jlememko b.YO. - HoBocu6.:HI'TY,2013.-

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

6.2.

Ilepeyens pecypcoB HH(OPMALHOHHO-TEJEKOMMYHMKAIMOHHON ceTtn «HHTepHeT»

(nasee - cerb «MHTEPHET)), HEOOXOAUMBIX JIJIsl OCBOCHUSA U CHUIIUHbI

Ne n/nt ABTODp, Ha3BaHME, MECTO U3JAHUs, U3/1-BO, FOJl N3/1aHUs, KOJIMYECTBO CTPAHUIL
1 Bukunenus —  cBoboaHass — sHUuMKIonenus.  [OnekTpoHHbli  pecypc].  URL:
" |nttps://ru.wikipedia.org/wiki (maTa obpamenwus: 20.08.2022).
5 Bcepoccuiickuii HHCTUTYT HaydyHOU M TeXHUYECKOM HH(opMaruu [ DIeKTpOHHBIH pecypc].
" |URL: http://elibrary.ru/defaultx.asp (zatao6pamenus: 20.08.2022).
3 Hayunas snexkTpoHHas 6ubianoTeka. [DnekTpoHHbIi pecypc]. Pexxum nocryma:
" http://www?2.viniti.ru (nata oopamenus: 20.08.2022).
HayuHble TOMCKOBBIE CUCTEMBI: KaTaJIOI HAy4YHbIX PECYPCOB, CCHIJIKU Ha
CIICLIMAIN3UPOBAHHBIC HAYYHBIE [IOUCKOBBIE CHCTEMBI, JJICKTPOHHBIE APXUBBI, CPEICTBA
4. . . . i .
[TOMCKa CTaTel U cChUIOK. [ DnekTponHslid pecype]. URL: http://www.scintific.narod.ru/
nata oopamenus: 20.08.2022).
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Ne i/t

ABTOp, Ha3BaHME, MECTO W3JIaHUSI, U3/1-BO, TOJl U3/IaHUSI, KOJMYECTBO CTPAHUII

Poccuiickas rocynapcTBeHHast Oubmuoreka [D1eKTpoHHbIN pecypc]. (Buneodunsm). URL:

> http://www.rsl.ru (mara obparenus: 20.08.2022).
6. [MunucrepcTBo cenbekoro xo3sicTea PO—Pexum nocrymna:http://www.mex.ru/
7 Poccuiickas Axkagemust HayK:cTpykrypa PAH; nHHOBanimoHHas U Hay4yHast
" |mesITeabHOCTh; HOBOCTH, OOBsBIIEHNS, Mpecca—Pexkum mocryma:http://www.ras.ru/
Poccuiickas Hayunast CeTh: mHpOpMAIIMOHHAS CUCTEMA, HaIleJIEHHAs! Ha JIOCTYII K
8. [Hay4HOH, HAyYHO-TIOMYJISIPHOM M 00pa3oBaTebHONU HHpOopMauu —Pexnum
noctymna:http://nature.web.ru/
9. |Poccuiickoe odpazoBanue. DenepanabHblil mopran — Pexxum goctyna:http://www.edu.ru
10 [DnekTpoHHass OuOimorexka «Hayka W TEeXHUKa»: KHUTH, CTaTbu W3 JKypHAJIOB,
" Jouorpadun—Pexum nocryna:—Pexxum nocryna:http://n-t.ru/
11 Hayku, HaydHble —HCCIEIOBAaHHMS M COBPEMCHHBIC —TexHomorumu —  Pexum
" Imoctyma:http://www.nauki-online.ru/
12. PBC«ZNANIUM.COM»—Pexum noctyna:— Pexxum nocryna:http://znanium.com
13 DIEeKTPOHHO-OUOIMOTEUHAs cUcTeMa u3AaTeNbeTa «Jlanpy

Pesxxum nmocryna:http://e.lanbook.com/books

6.3. CpeacrBa obecnieueHHs OCBOEHUSI JUCIUNIMHBI

6.3.1. KomnboTepHble 00y4ame H KOHTPOJIUPYIOIIHe POrpaMMbl

OyHKIMSA TPOrPaAaMMHOT0 00eCTIeYeHHS
No | Buyg yue6Horo | HammenoBanue mporpaMMHOTO YHKI porp
n/m 3aHATHUS obecrieueHus MOJIETTUPY-
KOHTPOJIb oOyyaromas
ronias
1 Jlexnmonnple, (CHcTEMa TUCTAHIIMOHHOTO + + +
naboparopubie jo0yuenus Moodle
6.3.2. Ayamo- ¥ BUA€OMOCOOHS

Ay,[[I/IO' u BI/II[COHOCO6I/I$I HE IPEAYCMOTPCHBI.

6.3.3.

KomnblorepHbienpe3eHTANMNY4e0HBIXKYPCOB

KomneloTepHble npe3eHTanuu y4eOHbIX KypCOB HE IPEyCMOTPEHBI.
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7. Onucanue MaTepHaJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI1 IS OCYIIeCTBJICHHUS
00pa30BaTe/IbHOIO NpoLecca Mo JUCHHIIIMHE

n/n

HaumenoBanue
000pyIOBaHHBIX Y4€OHBIX
KaOMHETOB, OOBEKTOB IS

NPOBE/ICHUS 3aHATHI

[lepeueHb OCHOBHOTO 000PYAOBaHUS, TPHUOOPOB U MATEPHAIIOB

B-314 — yuebnas ayauTopus
JUISL IPOBEIEHUS JIEKIIMOHHBIX
3aHATUMN, TPYIIIOBBIX U
VHIVBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILErO
KOHTPOJISI U TPOMEXYTOUYHON
ATTECTAlMU U CAMOCTOATEIBHON
paboThI

[TpoexTop ¢ 3KpaHOM, CTOJI-NIapTa — 22 MIT., CTOJI AyAUTOPHBINA — 9
IT.; CTYJbsl — 67 WT., cTOJN — | WT., CTEHA-3KpaH — | 1IT., JoCKa
ISl TE€X. 1T0Ka30B — | mT., TpuOyHa — | 1IT.; 1eMOHCTpPAIlMOHHbIE
MaTepHalibl; yueOHO-METOJMUECKUE MaTepUallbl

B-302 — yuebHas aymuTopHs
TUTSL IPOBEACHHUS JICKITHOHHBIX U
mabopaTOPHBIX 3aHATHUH,
PYIIOBBIX U MHAUBHUIYaTbHBIX
KOHCYJIbTAIINH, TEKYIIEro
KOHTPOJISI W TMPOMEXKYTOYHON
ATTECTALMU U CAMOCTOSATEIIbHOM
paboThI

JTaGopaTopHble CTOJIBI C HACTOJIBHBIM OCBEIIEHUEM, MUKPOCKOIIBI
buonam-70 u  «Mukmen-1», THCTOJOTHMYECKHE TIPEMaparThl,
MPOCKTOP Ui TPE3EHTAlMU CIAiI0B, J1adopaTopHbie IIKa(dbI,
nmabopaTopHas MOCy/a, CKEIeThl )KUBOTHBIX, KOCTHBIE Mpenaparshl,
MuUKpoToMbl MC-2, M3II, caHHBIi MUKpPOTOM, OXJaJWUTENb JJIs
MHUKPOTOMa, MHKPOJA0OpaTopus, TEpMOCTaT mapauHOBBIA;,
TUCTHILISATOP, MKa( anTeyHbld — 3 MT., XOJIOAMILHUK «/[HETpY» —
1 wt., AucTUIATOp — 1 WT.; CKeNeT KOpoBsl — | MIT.; HeHTpUPyTa
— 1 wr.; Tepmocrar (kapoBoil) — 1 wT., cTOJBI J1abOpaTOPHBIE
Masibie — 41 mT.; CKeIeT Kpoiuka — 1 mIT.; CKeJdeT KOMKHA — 1 1miT.;
Becel BJIKT-500 — 1 mmt.; cuerunk 11-KIaBuInHbIi — 1 1IT.; JamMiial
HacTOJbHast —1  IT.; CcTOM JJI1  BECOB 2 T,
¢doroanexkrpokonopumerp — 1 wr., npudop KOC-2MII1 — 1 wr.,
cton 1-TymOOBBIN — 1 WIT.; CTynbs — 2 WT.; AOocKa — | MmT.; CTOM-
ayTUTOPHBIA — 11 1WIT.; cTya BUHTOBOM — 21 1IT.; Kpecio pabouee —
1 mrT., HAarNsAHBIe TOCOOUS (CTEH IbI, TAOJIUIIBI, CXEMBI, MYJISIKU)

B-601 — yueOHas aymuTopus
IU1s1 IPOBEACHUS JIEKIIMOHHBIX U
mabopaTOPHBIX 3aHATHUH,
TPYIIOBBIX U MHAUBHIYaTbHBIX
KOHCYJIbTAIIHH, TEKYIIETro
KOHTPOJIE M TPOMEXKYTOUHOM
ATTECTAIlUA U CAMOCTOSTEILHOMN
a0O0TBI

JlaGopaTopHoe obopymoBaHue, neHTpudyra yHuBepcaibHas — 1
I1IT., CTOJI KOMIBIOTEPHBIA — 1 IUT., CTOJ ayAUTOpHBIA — 12 mrT.,
CTyn yueHndeckuid — 11 mr., cron — 1 ., cryn aepeBsiHHBIH — 10
IT., JAEMOHCTPALIMOHHBIE MaTepUalbl, Y4eOHO-METOAUYECKHE
MaTepuaibl

B-602 — yueOHas ayauTOpHs
U1l IPOBEACHMS JIEKIIMOHHBIX U
mabopaTOPHBIX 3aHATHH,
TPYIIOBBIX U MHAWBUYAIbHBIX
KOHCYJIbTALUH, TEKYILIETO
KOHTPOJISI M IPOMEKYTOUHOMN
ATTECTAIlUA U CAMOCTOSTEILHOMN
paboThI

Becel OHAUS — 1 m., 6ans Bogsaas TW-2 — 1 mr., moHOMEp
yauBepcanbiblii PX-150 — 1 mT., COz-unkybatop — 1 mr,;
KoHauIoHnep Samsung — 1 mr., mukpockon MBC-10 — 4 .,
mukpockon OlympusCX-44 — 1 mrt., nuner-no3arop 1-KaHaJIbHBINA
— 6 wrT., cocyn proapa35 . — 2 mr., cocyn dproapalO a. — 1 .,
tepmoctatr TC-80 — 1 mwr., xomomwieHuk Indesit — 1 mmr.,
muctuiarop J9-251 — 1 wt., cymmnbHbli mkag — 1 mrt., OUKCH —
1 wr., o6nyyarens OBH-75 — 4 mT., cTemiax nabopatopHbid — 3
mT., creanax 1258x870 — 2 mr., cremmax 1764x1640 — 1 1mr.,
creiutak 1656x1640 — 1 mT., cTeanax ¢ MOMKOM — 1 IIT., cTemnax
1006x1000 — 1 mT., creutaxk ¢ TymMmO0H — 2 MIT., CTYJbs — lmT.,

CTyJIbsl MeTajuinueckue — 12 ., mkap — 1 T,
TIEMOHCTPAIIIOHHBIC MaTepHuabl, y4eOHO-METOANIECKUE
MaTeprabl
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HaumenoBanue

No 000pyIOBaHHBIX YY€OHBIX
n/a KaOMHETOB, OOBEKTOB IS
MIPOBEJCHUS 3aHATUI

[lepeueHb OCHOBHOTO 000PYAOBaHMUS, TPHUOOPOB U MATEPHAIIOB

5. B-618 —  yueOHo-HayuHaslabopaTopHOe 000pyAOBaHUE, MYJIBTU-MEAUINHOE 00OPYIOBAHHE,
nmabGopaTopusi, s npoBeAcHUsaMIIUGUKaTop — 1 mT., OOk muTaHus a/snekrpod. — 1 mrT.,
mabopaTOpHBIX M MpakTUUecKuxBuaeocuctema «Burpan» — 1 mr., Becl «WPS» — lmir., kamepa
3aHSATHIA n/31. @opeza — 1 mT., mukponeHTpudyra «Tera-2» — 1., [TJIP-

ookc MIJIB-1 — 1 mr., Ttepmocrar «Tepmo-48» — 1 mwmr.,

Tpancamomuaarop ECX-15M — 1 T, xonoauibHUK — 1 mit.,
neatpudyra MiniSpin — 1 wr., mukpockon 6umon. MMBIA — 1
[1IT., CTYJIbS IEPEBSHHBIC — 5 MIT., CTOJ — | MIT., CTOJI ayAUTOPHBII
— 1 mmT., TeMOHCTpPAIIMOHHBIE MaTepUasbl, Y4eOHO-METOINICCKHE
MaTepHuabl
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8. MexIuCUMIIMHAPHBIE CBSI3H

IIporoxoa

corjiaCoBaHus pa60qel?1 IIporpaMmebl C IpyruMu TUCHUIITIMHAMHA

HaumenoBanue JUCHUIIIINHBI, C

Kadenpa, ¢ kotopoii

[Tpennoxxenus 00 N3SMEHEHUSX B
paboueii mporpamme.

KOTOPOU MPOBOIUIIOCH MPOBOAUIOCH
3axkirroueHue 00 urorax
COTJIACOBAHUE COTJIACOBAHUE
COTJIaCOBAHUS
«IHHOBALIMOHHBIE TEXHOJIOTUU B
JKUBOTHOBOJCTBE,
«MONEKYIAPHO-TEHETUUECKIE
YIAp Kadenpa 6uonoruun
METO/bI B CEIEKIUN, COIIACOBAHO

((I[OMGCTI/IKB.HI/IH JKHNBOTHBIX U
9BOJOIMOHHBIC OCHOBBI CCIICKIIUN))

KHUBOTHBIX
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JIuct n3MeHeHuit pabodelt mporpaMMel

IIpuaoxenne 1

Howmep n3menenns

Howmep mpoTokomna
3acemaHus
Kadeapsl u narta

Crpanuiis ¢
M3MEHEHUAMU

IlepeueHb OTKOppEK-
TUPOBAHHBIX ITYHKTOB

ITonmuce 3aBe-
Iyroriero kademnpoi
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IIpuaoxenne 2

JIvcT nepuoJuecKuX MpoBepoK paboueii mporpaMMel

JomkxHOCTHOE U0, TIPO-
BoauBuiee nposepky ®.1N.0.,
JIOJDKHOCTb, TTOJIITUCH

JHarta

[ToTpeOHOCTH B
KOPPEKTHPOBKE

[lepeuenp myHKTOB, CTP.,
pas3aenoB, TPEOYIOMUX
M3MEHEHUI
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Ipunaoxenue 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/I OHEHOYHbIX CPEIACTB
0 JucUUIUIMHE (MOAyii0) «IHHOBAaIIMOHHBIE TEXHOJIOTUU B )KUBOTHOBOJICTBE

JUIs1 HanpaBiieHUs noarotoBku 36.04.02 3ootexHust

HaNpaBJIeHHOCTH (po¢uiib) TEeXHOIOTrUs IPOU3BOJCTBA U NEPEPAOOTKH U IPOYKIIUH
KUBOTHOBOJICTBA

YpoBeHb mpodeccnoHansHOT0 00pa30BaHUs: MATHCTP

I'ox Havama moaroroBku: 2023

Jlyranck, 2023
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IIpuaoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE

YUPEXJIEHUE BBICIIIET'O OFPA30BAHMS «JIYTAHCKHI TOCYJAPCTBEHHBII1
ATPAPHBIM YHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
0 TUCIUTUTAHE (MOIYII0) «MaTeMaTHIeCKHe METO bl B OMOJIOTHU)
JU1st HanpassieHust moarotoBku 36.04.02 3oorexHust
HanpaBlieHHOCTh (poduib) KopmiieHne skMBOTHBIX M TEXHOJIOTUH KOPMOB

YpoBeHb npodeccnoHaAILHOTO 00pa30BaHUS: MATHCTP

I'ox Hayana nmoaroroBku: 2023

Jlyranck, 2023
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IIpuaoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE

YUPEXJIEHUE BBICIIIET'O OFPA30BAHMS «JIYTAHCKHI TOCYJAPCTBEHHBII1
ATPAPHbBIM YHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
0 TUCIUTUTAHE (MOIYII0) «MaTeMaTHIeCKHe METO bl B OMOJIOTHU)
JU1st HanpassieHust moarotoBku 36.04.02 3oorexHust
HarpasJieHHOCTh (poduib) KoHeBoaCTBO 1 KOHE3aBOICTBO

YpoBeHb npohecCHOHAILHOTO 00pa30BaHMs: MarkuCTp

I'ox Hayana nmoaroroBku: 2023

Jlyranck, 2023
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IIpuaoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE

YUPEXJIEHUE BBICIIIET'O OFPA30BAHMS «JIYTAHCKHI TOCYJAPCTBEHHBII1
ATPAPHbBIM YHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
0 TUCIUTUTAHE (MOIYII0) «MaTeMaTHIeCKHe METO bl B OMOJIOTHU)
JU1st HanpassieHust moarotoBku 36.04.02 3oorexHust
HarpaBlieHHOCTb (poduib) Pa3Benenne u cenekius >kuBOTHBIX

YpoBeHb npohecCHOHAILHOTO 00pa30BaHMs: MarkuCTp

I'ox Hayana nmoaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIIETEHIIUIA, COOTHECEHHBIX C HHIIUKATOPAMM JOCTUXKEHWSA KOMIIETEHIIUIA, C YKASAHUEM
3TAIIOB UX ®OPMHUPOBAHMUS B TIPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Kon DopmynupoBKa WNunukaTopsl Oran (ypoBenb) | Ilmanupyemblie pe3yabTaThl HanmenoBanue HaunmMenoBaHue 011eHOYHOTO
KOHTpO- KOHTPOJINPYEMOH TIOCTYDKCHUS OCBOCHHS oOydeHus MoyJed U (HiH) CpencTBa
JTUpyeMon KOMIIETCHLIUT KOMIIETCHIINU KOMIIETCHLIUU paszmenos aucunuinHel | Tekymmid | [IpomexyrouHas
KOMITe- KOHTPOJIb aTTecTalus
TEHLIUHU
YK-1 CrniocobeH YK-1.1 IlepBslii 3Tan 3namy: 0Oa3oBble HOHATHSA, | Pasnmen 1. Mertoasl TecTsl DK3aMeH
OCYILECTBIIATh AHanuzupyer (TToporoBBHIit CBSI3aHHBIC C | MaTeMaTH4eCcKOn U 3aKPBITOTO
KPUTHYECCKHI npoOJIeMHYTO YPOBEHB) MOJICJINPOBAHHEM; pOJb | BapUAIIMOHHOM THUIA
aHaIn3 CUTYaLHUIO KaK MOJICJINPOBAHHUS B | CTaTUCTUKHU
MPOOIEMHBIX CUCTEMY, MPOU3BOACTBE; Pazgen 2.
CUTyalluld Ha BBISBIISA ee kinaccudpukamuo  mozenei, | [lnanupopanue
OCHOBE CICTEMHOTO | COCTaBJIAIOLINE U CBOWCTBa MOJEeNeH, | IKCIIEPUMEHTOB B
MoJX0/1a, CBSI3U MEXTY MIPUHLMIIBI u 9Tarbl | OMONOTHYECKUX
BEIpabaTHIBAThH HUMH, OIIPEEIIsis MaTeMaTHYECKOT'O HCCIIEJIOBAHUSX
CTPATETHIO BOIIPOCHI (3a71a1H) MOJICITUPOBAHUS Pazgen 3. Teopus
JneicTBUH IoJJIeXKAalINe Bropoii atan ymembp: WCIOJIb30BaTh | CIlydaWHBIX IpoueccoB | TecTsl OK3aMeH
JanbHeHen (IPOJBUHYTBIA | METOAUKH MaTeMaTHYECKOro | B OMOJOrMYECKUX OTKPBITOTO
pa3paboTKe. YpOBEHB) MO/JICJINPOBAHUS IpH | CUCTEMax THUIA
pemieHun 3amadv; BeIOMpath | Pasmen 4. (BOTIpOCHI
sbdexTrBHBIE Mojenu W | JucrnepcHoHHBIN JUTA
METONBI U PpEUIeHHs | aHAJIK3 orpoca)
TIPUKIIATHBIX 3agaq; | Pa3nen S.
pas3pabatsiBaTh Mojenu | PerpeccuoHHslil 1
MIPOTHO34, ONITHMAJILHOTO | KOPPEISMOHHBIN
TUTAHUPOBAHUS W | aHaJIu3
yIpaBieHUS IS
HCCIIEI0BaHNSl COLMAIBHO- U
MIPOM3BOACTBEHHO-
9KOHOMHYECKHX CUCTEM
Tperuii stan 61a0emp: HaBBIKAMU [IpakTnuec | Ox3ameH
(BBICOKUT MpUMEHECHUS KHe
YPOBEHB) MaTeMaTHYECKUX MOAenen 3aJaHus

JUIs aHaJIu3a MpoOJIeMHON
CUTYallul KaK CUCTEMBI




Kon DopMynHpOBKa Nuaukatopsl Oran (ypoBenb) | [lmanupyemsble 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
OCYILECTBIIATh IIpennaraer (TTIOporoBbIit IJIAaHUPOBAHUS U | MaTeMaTUYECKON U 3aKPBITOTO
KPUTUYECKUM Croco0bI YPOBEHb) yIpaBlICHUS BapUALMOHHON THIA
aHaIN3 pemreHus MIPOM3BOACTBEHHO- CTaTHCTUKH
MIPOOTIEMHBIX MPOOIEMHOM SKOHOMHUYICCKUMH Pazgen 2.

CUTyallui Ha CUTYaIlUH UCXOs CHUCTEMaMHU; [InanupoBanue
OCHOBE CUCTEMHOI'O | U3 Bropoii aTan YMemp: BEIOMpATh SKCIIEPUMEHTOB B Tecthl OK3aMeH
oIX0/1a, OCYIIECTBICHHOI | (IPOABUHYTHIH | 3 ()EeKTHBHBIE MOJETH U OHMOJIOTHYECKUX OTKPBITOTO
BBIpa0aTHIBATh 0 TIOHMCKa YPOBEHb) 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 IJTAHUPOBAHUSI U CUCTEeMax
UCTOYHUKOB yIIpaBIIEHUS Paznen 4.
UH(OpPMALUH. Tpetwuii sTan é1adems: criocodaMu JucnepcuoHHbII IIpaktuuec | Dk3aMeH
(BBICOKUIT peteHus mpoOdiIeMHON 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 OK3amMeH
OCYIIECTBIISATh Pa3pabartbiBaeT (TIOpOTOBBIIA MaTEMaTUIECKOT O MaTeMaTU4eCKON 1 3aKPBITOTO
KPUTHYECKHUNA CTpaTeTuto YpPOBEHB) MOJIETTUPOBAHMS; MOJIETH | BapHAI[MOHHOM THTIA
aHaIu3 JIOCTHKEHUS IUTAHUPOBAHUS W YIPABICHUS | CTATUCTUKH
MTPOOJIEMHBIX MOCTaBJICHHOU cUcTeMaM; npuHiuns! | Pazgen 2.

CUTYyaIuil Ha e KaKk MIPOEKTHPOBAHHUS CUCTEM [InarupoBanue
OCHOBE CHCTEMHOIO | IIOCIEN0BATENIbHO | BTopoit aTam ymemp: pa3pabaThIBaTh SKCIEPUMEHTOB B Tectbl OK3ameH
noaxona, CTb 1IaroB, (MIpONBUHYTHIM | MOJIENH MTPOTHO3A, OMOJIOTHYECKUX OTKPBITOTO
BBIPA0aTHIBAThH MpEeaBUIA YPOBEHB) ONTHUMAJIBLHOT'O HUCCJICIOBAHUAX THIla
CTPATETHIO pe3ynbTaT IJIAHUPOBAHMSI U Pazgen 3. Teopus (BoTIpOCH
JercTBUN KaXJIOTO U3 HUX YOPAaBICHUS JOCTHKECHUS CIIy4YalHBIX IPOLIECCOB | Is

MOCTaBJICHHON IENH B OMOJIOTHYECKUX onpoca)




Kon DopMynHpOBKa Nuaukatopsl Ortan (ypoBens) | Ilnmanupyemsble pe3yabTaTsl HaumenoBanue HaumeHnoBaHue o1ieHOUHOTO
KOHTpO- KOHTPOJINPYEMOH TIOCTYDKCHUS OCBOCHH o0ydeHus MoyJer U (WiIH) CpencTBa
Tpetuii sTan 6/1a0emb: HaBbIKaMU cucTemMax 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 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUM,
OINUCAHHME HIKAJI OHEHUBAHUA

No | HaumenoB | Kpatkas IIpencrasne | Kpurepuu onieHuBaHUs [IIxana oneHUBaHUsA
n/ | aHue XapaKTePUCTHKA HUE
M | ONEHOYHOT | OIEHOYHOTO OIIEHOYHOTO
0 CpelcTBa | CpencTBa CpeIcTBa B
dhonme
1. | Teecr 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. | Ompoc dopma padoTHI, Bompocst k| [IpogemoHcTpupOBaHbI Ornenka «Omauunoy (5)
KOTOpasi TIO3BOJISIET | OMPOCY MIpeaIoiaraeMble OTBETHI;
OIIEHUTH KPYT030p, MIPaBUIIEHO UCIIOE30BaH
YMEHHUE JIOTHYECKU AJIrOPUTM 00OCHOBAHUI
MTOCTPOUTH OTBET, BO BpEMs PacCyKICHHIA,
yMeHHe €CTh JIOTHKA
MIPOJIEMOHCTPUPOBAT pacCyXICHUM.
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
BO3MOXKHOCTSIMH BO BPEMs PACCYKJICHUIA U
BOCIUTATEIHHOTO HE BCE OTBETHI MOJIHBIE.
BO3/ICHCTBUS, [TpoeMOHCTPUPOBAHBI Onenka
co3aBas yCiIoBUs MIPEIoIaraeMble OTBETHI, | «Y0081emeopumensHo»
1t HehopMaIbHOTO HO HETIPaBHILHO 3)
OOIIeHUS. WCIIOJIb30BaH aJITOPUTM
000CHOBaHUH BO BpeMs
paccyXIeHui;
OTCYTCTBYET JIOTHKa
pacCyXIeHUH; OTBETHI HE
TIOJTHEIE.
OTBeTHI HE Orenka
MIPEICTaBIICHBI. «Heyoosremeopumenvro
» (2)
3. | Hpakrnu | HampasneHo Ha [Ipaktuueck | [IpogemMoHCTpHpPOBaHO Ormenka «Omauurnoy (5)
ecKHe OBIIAJICHHE Ve 337]aHisl | CBOOOIHOE BIIaICHIE
3ajaHus METOJIaMU H npodeccroHanbHO-
METOTUKAMU MIOHSITHWHBIM aIlapaToM,
n3y4aeMoit BIIQJICHHE METOJaMH U

JUCITATUINHEL. J{J1s1

MCTOJUKAMU
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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
npodecCHOHANTBHO-
TIOHSITHWHBIM aIllapaToM,
IIpY IPUMEHEHUN
METOA0B U METOJUK
JUCTIATLTAHBI
HE3HAYUTEIbHBIC
HCTOYHOCTH, ITOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEITFHOTO
MBILUIEHUSA, TBOPYECKOU
aKTHBHOCTU. 3aJlaHue
BBITIOJTHEHO B ITOJTHOM
00beMeE, HO C
HEKOTOPBIMHU
HETOYHOCTSIMHU.

Ornenka «Xopoutoy (4)

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

Ornenka
«Yooenemeopumenvroy»

@)

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

Ornenka
«Heyooseremsopumenvro
» (2)

IK3aMeH

KonTponsnoe
MEPONIPHUATHE,
KOTOpO€
MIPOBOANTCS TIO
OKOHYaHUH
U3y4YCHUS
JUCLUIIIINHBEI.

Bomnpocs k
9K3aMeHy

[lokazano 3HaHue Teopun
BOIIPOCA, OHATUIHO-
TEPMHUHOJIOTUYECKOTO
anmapara JUCIUTUTHHBL
YMEHUE aHAJIU3UPOBATh
npooJieMy,
coJiep>KaTeNbHO U
CTHJIICTUYECKH TPaMOTHO
U3J1arath CyTh BOIIPOCA;
rJ1y0OKO TOHHMATh

Ouenka «Omauunoy (5)
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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
00yJaromieMycs, 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 H3JIaraTh 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 OmiieTa U
BOIIPOCHI PK3aMeHaTOpa,
HO JIOTYCTHBILIEMY ITPH
OTBETaxX He3HAYUTEILHBIC
OIMOKY, YKa3bIBAIOIIHE
Ha HaJIM4ue
HECUCTEMHOCTH U
POOEIIOB B 3HAHUSIX.

Onenka «Xopouio» (4)

IToxazaHo 3HaHUE TEOPUU
BOIIpOCa ()parMeHTapHO
(HeNoJIHOTA U3IIOKECHUS
nHpOpMAIINH;
OTIepUpOBaHHE
MOHSTUSIMU Ha OBITOBOM
YPOBHE); YMEHHUE
BBIJICTIUTH TJIABHOE,
chopMyIupoBaThb

Orenka
«Yoosnemeopumenvro»

@)
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Hanmenos
aHue

OILICHOYHOT
0 CpelCcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOT'O
cpeacTsa

[Ipencrasne
HUe
OLIEHOYHOTO
CpeJCTBa B
houme

Kpurepun onennBanus

IITkasma oreHUBaHUSA

BBIBOJIbI, TOKA3aTh CBSI3b
B MIOCTPOCHUH OTBETa HE
MPOJICMOHCTPUPOBAHO.
Bnanenue
AHATTUTUIECKAM
CHOCO0OM H3II0KEHHUS
BOTIPOCA U BJIaJICHHE
HABBIKAMH apTyMEHTAINN
HE MPOJICMOHCTPHPOBAHO.
OOy4JaroIuUiCs TOMYCTHIT
CYIIIECTBEHHBIE OINOKN
IIpU OTBETAX Ha BOIIPOCHL
OWJICTOB M BOIIPOCHI
9K3aMeHaTopa.

3HaHMe TOHATUWHOTO
ammapara, TCOpHH
BOTIpOCa, HE
MPOIEMOHCTPUPOBAHO;
yMEHHE aHAIN3UPOBATh
yueOHBIN MaTepuan He
MPOIEMOHCTPUPOBAHO;
BIIaJICHUE AaHATTUTHICCKUM
CIIOCOOOM HM3JI0KEHUS
BOTPOCA U BJIaJICHUE
HABBIKAMH apTyMEHTAIUH
HE MPOJIEMOHCTPUPOBAHO.
OOyuarouiics He
OTBETHJI HA OJTMH WJIU JIBa
BOIIpOCca OuiieTa u
JOIIOJIHUTCJIBHBIC
BOMPOCHI DK3aMEHATOPA.

Onenka
«Heyooseremeopumenvro
» (2)
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3. THIIOBBIE KOHTPOJIbHBIE 3A TAHUA WJIN UHBIE MATEPHAUIDI,
HEOBXOJIMMBIE JJIs1 OHEHKHW 3HAHUU, YMEHHUH, 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 MOHATHS, CBA3AHHBIC C MOJICIUPOBAHHUEM;
POJIb MOJICTHPOBAHUS B IMPOU3BOJICTBE; KIACCH(DHUKAIIUIO MOJIEIICH, CBOMCTBA MOJICIICH, TIPUHIIAIIBI
Y 3TaIlbl MATEMaTHYECKOTO MOICTUPOBAHUS

TecToBble 321aHKs (3AKPBLITOr0 THIIA)
Pa3nen 1. MeToabl MaTeMaTH4eCKOIi U BAPUMAIIMOHHON CTATHCTHKH
1. B 3aBHCHMMOCTH OT MCIOJIb3yeMbIX HHCTPYMEHTOB (MeTO/10B) cOopa 1noJieBoii (mepBUYHOI)
uHGopManuM uccjie0BaAaHUs MOKHO Pa3ieIUTh Ha ...(BbIOEpEeTe OANH BapHUaHT OTBETA)
a) KOJIMYECTBEHHOE
0) nepBU4HOE
B) KaUE€CTBEHHOC
r) n1aboparopHoe

2. IlpeameToM uccie10BaHUSA 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 JIMIIb YACTH 3THX 00BEKTOB, B3SITBIX HA BBLIOOPKY
...(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) BBIOOPKA, B KOTOPBIX OCYIIECTBIISIETCS HECKOIBKO MOCIIEA0BATEIFHBIX CMEH €IHHHIL 0TOOPA

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

a) MaTeMaTU4ecKas JJOTHKa

0) MaTeMaTH4YeCKast CTAaTUCTHKA

B) MaTeMaTUYECKOE MOJEIMPOBAHNE

') TEOpUsl BEPOSITHOCTEH
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6. YcraHOBHTE COOTBETCTBHE YKA3AHHBIX HA3BAHUI U 0003HAYEHUITI OMOMETPHYEeCKUX
nokasareJiei

1. Cpennee kBagparnyeckoe oTkiaoHeHue | a) Cv

2. Koaddurnment Bapuauu 6) h°

3. KoaddunmenT HacnecTBEHHOCTH B) Lim

4. Pa3max u3MEHYHBOCTHU r)Gc

AIWN
@O\ |

Bropoii 3Tan (mpoABUHYTHIH YPOBEeHb): yMeeT BbIOHPATh dP(GEKTUBHBIE MOJEIN U METOBI AJIs
pelIeHys MpUKIaHbIX 3a7a4; pa3padaTeiBaTh MOJEIU MPOTHO3a, ONTUMAIBHOTO IUIAHUPOBAHUS 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 OPraHW3MOB ITOBTOPATH B Psly ITOKOJIEHUM KOMILIEKC TPU3HAKOB
(0COOEHHOCTH BHEIIHETO CTPOEHUS, (PU3MOJIOTHH, XHMHYECKOTO COCTaBa, XapakTepa oOMeHa
BEIIIECTB, MHIUBUAYAJILHOTO Pa3BUTHA U T. J1.), UMEIOIIUXCS Y IPEAKOB. M3MEHUUBOCTS - SIBJICHUE,
IIPOTHBOIOJIOXKHOE HacleACTBEHHOCTH. OHa 3aKII04aeTcsi B M3MEHEHWH KOMOWHAIMI TTPH3HAKOB
WIA TIOSIBJIEHUM COBEPIICHHO HOBBIX IPU3HAKOB Yy oco0eil naHHOro Buja. braronaps
HACJIC/ICTBEHHOCTH OOECIeunBaeTCs COXpaHEHWe BHUAOB HAa NPOTSDKEHUH 3HAYUTEITBHBIX
IPOMEXYTKOB (10 COTEH MMUJUIMOHOB JIeT) BpeMeHU. OJHAKO YCIOBUS OKpYXKarollel Cpeisl
MCHAIOTCA (I/IHOF}I& CYHIGCTBCHHO) C TCYCHHUCM BpPEMCHHU, U B TaKHUX ClIydasdX HU3MCHYHUBOCTD,
NpUBOAAIIAs K pa3HooOpasuio ocoOeil BHYTpH BHa, oOecrieurnBaeT ero BbUkuBaHUe. Kakue-To u3
ocobeil oka3bIBalOTCA 0ojiee NMPUCIOCOONEHHBIMU K HOBBIM YCIIOBHUSIM, 3TO M IO3BOJISIET UM
BBDKUTh. Kpome TOro, HM3MEHYMBOCTh TO3BOJISIET BHJAM pACIIUPATh TIPAHUIBI CBOETO
MECTOOOHMTaHUs, OCBaBaTh HOBbIE TEPPUTOPHUHU.

2. OnwucarenbHasi CTaTUCTHKA - OJWH W3 PA3/Ie]iOB CTATUCTHUYECKOW HAyKH, B paMKaxX KOTOPOTO
U3YYaOTCSl METO/IbI ONTMCAHMSI U TIPEACTABICHUS OCHOBHBIX CBOMCTB JaHHbBIX. [103BOJIsIeT 00001I1aTh
NICPBUYHBIC PE3YIbTAThI, MOJYYCHHbIE MpPH HAOMIOACHWH WM B OSKcrepuMeHTe. IIpuMmeHeHne
OTHUCATEILHON CTATUCTHKK BKJIFOYACT CJICIYIOIIUE dTarbl: COOP MaHHBIX, KATErOpU3aIlUs JaHHbBIX,
0000111eHNE TaHHBIX, TPEACTABICHUE TaHHBIX.
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3. [NapameTpuueckMH Ha3bIBAIOT KOJMYECTBEHHBIE METO/bI CTATUCTUUYECKOW 00pabOTKU JaHHBIX,
NPUMEHEHHE KOTOPBIX TpeOyeT o00s3aTeNbHOTO 3HAHUS 3aKOHA pACIPENEICHUS H3y4aeMbIX
IIPU3HAKOB B COBOKYITHOCTH M BBIYMCIIEHHMSI MX OCHOBHBIX IapaMeTpoB. B KOHEYHOM pe3ynbrare
BBICUMTBIBAETCS OIPEACICHHAs YHUCIIOBas BEIMYMHA, KOTOPYIO CpPaBHUBAIOT C TaOIMYHBIMU
MOPOTrOBBIMU 3HAaYeHUsIMU. Kputepuem AOCTOBEpHOCTH OYAET pe3yibTaT CpPAaBHEHUS MOITYYSHHON
BEJIMYMHBI M TAOJIMYHOTO 3HAUYEHUS NPU JAHHOM 4HClie HaONroAeHui (MM creneHeld cBoOObI) U
IpyU 33JIaHHOM YypoBHE Oe30omu0o4HOoro mporuosa. OlieHKa TOCTOBEPHOCTH PAa3HOCTU CPEIHUX
BEJIMYMH C IMoMouplo t-kputrepuss CThIOJEHTa NO3BOJIAET YCTAaHOBHUTb, CYLIECTBEHHBI JIU
BBISIBJICHHBIE PA3JINUMsl, UM OHU SIBJISIOTCS PE3YJIbTATOM JIEHCTBUS CIIy4allHbIX IIPUYHH.

4. Jlng NpoBEpKU T'MIIOTE3 O BUAE PACHPEICIICHUS CIyXKaT ClelUalbHble KPUTEPUU - KPUTEPUU
corsacusi. OHM  OTBEYAalOT HA BOINPOC: COMNIACYIOTCSA JIM  PE3YyJbTAThl JKCIEPUMEHTOB C
IPEIIIOJIOKEHHEM O TOM, 4YTO TEHEepajbHas COBOKYIHOCTb HMEET 3aJaHHOE pacIpelesICHHUE.
IIpoBepum 310 npeanosioxkenue ¢ nomomplo Kpurepusa cormacus Ilupcona. B 3tom kpurepun
MEpOM  pacXOKIEHHS MEXKIy TUIOTeTHMYECKUM  (IIpelrojaraéMbpiM) M SMIUPUYECKUM
pacnpeesIeHuEM CIIy>)KUT CTaTUCTHKA

5. IlnanupoBaHue W aHAIM3 SKCIEPUMEHTA MPEIACTABISAET COOOM BaKHYIO BETBb CTATHUCTHUUYECKHUX
METOOB, pa3pabOTaHHYK JJs pelleHHs pa3HOOOpasHBIX 3ajay, BO3ZHUKAIOLUIMX Iepel
uccuenoBareIsiMi. B ogHOM ciydae HEOOXOOMMO OOHApPYXKUTh M NMPOBEPUTH NMPUYHHHYIO CBSI3b
MEXJly BXOJHBIMU IEpeMEHHBbIMU ((aKTOpaMu) M BBIXOAHBIMU IMEPEMEHHBIMHU (OTKIMKaMH), B
JPYroM — OThICKaTh ONTHUMAaJIbHbBIC YCIOBUS BEACHUS MIPOLIECCA UM CPABHUTh U3ydyaeMble OOBEKThI
u 1.0. [lox ruraHupoBaHMEM SKCHEPUMEHTa MOHUMAETCS MPOIEeaypa BBHIOOpa YHCIa ONBITOB U
YCIOBUH HX TNPOBEACHMS, HEOOXOAMMBIX JJIs PEIICHUs IOCTaBIEHHOW 3ajaud ¢ Tpedyemoi
TOYHOCTbIO. Bce mnepemeHHble, ONpeneistone n3y4aeMblii 00bEKT, U3MEHSIIOTCSI OJJHOBPEMEHHO
0 CIIeLMATIbHBIM IpaBuiIaM. Pe3ynbTaThl SKCIIEpUMEHTa IPEACTABISIIOTCS B BUJIE MaTEMaTHUECKON
MojieH, 00Jaiaromiel onpeieIeHHbIMU CTaTUCTUYECKUMH CBOMCTBaMU, HallpUMEp, MUHUMaIbHON
JUCIiepcuelt OLIEHOK apaMeTPOB MOJIEIH.

Tpernii 3ran (BBICOKMH YPOBEHB): BIIaJICET HAaBBIKAMH IIPUMEHEHHS MaTEMaTHYECKUX MOJIEIEH
JUIsl aHaJIM3a MPOOJIEMHON CUTYalluU KaK CUCTEMbI

IIpakTuyeckue 3axaHus
1. 3yuena xuBas Macca TEISAT XOJIMOTOPCKUX TTOMECEH MpH POKIeHUHU (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 BapuallMOHHBIN pa] U n300pa3uTe ero Ha rpaduke. Kakyto Hago B3STh BEIUUUHY
KJIaccoBOro mpomexyTka? Paccumrars X, S, V.
2. CocTaBbTe BapHAIIMOHHBIHN PsiJI M H300pa3uTe ero rpaduecKu sl CISTYIONUX 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 cpeiHee X A1 OTKOPMOYHBIX CBUHEH U Mokaszarenu pasHoodpasus (C, S,V) B
CJICTYIOIINX BHIOOPKAX:

Bo3spact noctmxenus sxuBoit maccsl 100 kr (nan) | 3atpathl kopMa (K.€11.)

200 | 205|197 1199 | 193|200 | 197|202 1195 |45|45|142 4314451 |57]45]48

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

203 | 204 | 207 | 220 | 201 | 194 46151[53|51]52|46
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TonmuHa mmuka (MM) JmiHa 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 rpyIIa KopoB, oxBarbiBatoiast 10000 roixos, umeer mno yaoro 3a jakranuu 3200
Kr Mosioka pu 6=300 kr. CKOJIBKO B TpYIIIE MOKET OBITH KOPOB, YJI0U KOTOPHIX 32 JIAKTAIIUIO
npeBbimaroT 4100 kr Mooka? B kakux mpeenax KoJeOIroTCs yI0u MpeodIaIaroie yacTu
rpyninsl (70%) kopoB?

5. Cpennuii MpOLEHT KKpa B MOJIOKE KOPOB XOJIMOTOPCKON MOPO/IbI 32 JIAKTALIUIO OBLIT
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 BepositHOCcTH (0,99,
npu BepositHocTH 0,95.

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

VYK 1.2. [Ipeasaraer cnoco0bl pemieHUus1 NPo0J1eMHONH CUTYallMU UCXO/IS U3 OCYLeCTBJIEHHOT 0
NMOUCKA BAPDUAHTOB pellieHHsI HA OCHOBE JOCTYNHBIX HCTOYHHKOB HH(OPMALMH.

IlepBblIii 3Tan (HOPOroBHIil YPOBEHb): 3HAECT MOJCIIN [IJIAHUPOBAHUS U YIIPABIICHUS
MIPOU3BOJICTBEHHO-?)KOHOMHUYECKUMHU CUCTEMaMU;

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

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

a) [ucnepcus

0) MaTeMaTH4eCcKOe OXKHUIaHUE

B) MOJa

r') MeIMaHa

3. Mepa pa3opoca c1y4aiiHoii BeJJUYMHbI, TO €CTh €€ OTKJIOHEHHs 0T MATEeMATHYeCKOro
0KMIaHMA ...(BbIOEpETE OJIMH BapHaHT OTBETA)

a) Jucnepcus CIly4aiiHON BEIMYUHBI

0) TMCKpEeTHAsl CITydaifHasi BETMYMHA

B) HEMPEPbIBHAS ClIydaiiHasi BETUYMHA

I') MaTeMaTH4eCKOe OKUJaHHe

4. MHOKeCTBO BCexX €¢IMHHULl COBOKYITHOCTH, OﬁﬂaHaIOIIIP[X onpeacJICcHHbIM IIPU3HAKOM H
NMO/VTEKANMX U3YUEHH IO, HOCUT B CTATHCTHKE Ha3BaHMe ...(BbIOEpETe OJJUH BapUaHT OTBETA)
a) 3aKOH OOJIBIIIUX YHCEIT

0) reHepabHasi COBOKYITHOCTh

B) BEIOOPOYHBIN METO/I

I') IpeJCTaBUTENbHAS BBIOOPKA

5. Hayka o MaTeMaTH4eCKHX MeTOAAaX CHCTEMATH3AMHU U UCIOJIb30BAHUA CTATUCTHYECKUX
JAHHBIX /151 HAYYHbIX U MPAKTUHYECKUX BHIBO/IOB ...(BbIOEpeTe OIMH BapHaHT OTBETA)
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a) IUCKpEeTHasi MaTeMaTUKa

0) MaTemMaTH4ecKasi CTaTUCTUKA

B) MaTeMaTH4ecKas JIOTHKa

I') MaTeMaTHYECKOE MOJICTUPOBAHUE

Kroun

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

6. YcTaHoBHMTE COOTBETCTBHE YKA3AHHBIX HA3BAHUI U 0003HAYEHU I OMOMETPUYECKUX
nmoKasareJiei

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 AP PEKTUBHBIE MOJIEIH U METOJIbI JUIs
pelieHys MpUKIaHbIX 3a7a4; pa3padaTeiBaTh MOJEIU MPOTHO3a, ONTUMAIBHOTO IUIAHUPOBAHUS U
yTpaBJIEHUS

3agaHuA OTKPBITOTO THIA (BOIPOCHI /ISl OIIPOCA)
1. JIaTb MOHATHE KOPPEISAINOHHBIA aHAIN3?
2. J1aTh IOHATHE PErPECCUOHHBIN aHaIN3?
3. JlaTh MOHATHE AUCTIEPCUOHHBINA aHATTN3?
4. JTaTh MOHATHE MHOTOMEPHOTO TUCIIEPCUOHHOTO aHaIu3a?
5. JIaTh MOHSATHE TEOPUU CITy4alHBIX MTPOLECCOB B OMOJIOTUYECKUX HCCIIET0BAHUAX ?

Knroun

1. KoppenaunoHHbIN aHAJIN3 — CTATUCTUYECKUI METO/1 M3YUEHHS B3aUMOCBSI3U MEXY IBYMS U
Oosee cayyallHIMU BeJIMYMHAMU. B kadecTBe ciayyailHbIX BEJIMYUH B SMIIUPHUUECKUX
UCCIIEIOBAaHMSX BBICTYNAIOT 3HAUCHHSI IEPEMEHHBIX, U3MEpseMble CBOWCTBA UCCIIETYEMBIX
00BbexToB HabmoeHus. CyTh KOPPENSLMOHHOTO aHAIN3a 3aKIl04YaeTcs B pacueTe Ko3(pPHUIeHToB
koppensun. KoapuumeHTs! Koppensiuyu MOryT IPUHUMATh, KaK MIPABUJIIO, MOJ0KUTEIbHbIE U
OTpHULaTeNIbHbIE 3HauUeHus. 3HaK Kod(uiireHTa Koppeasunuy No3BoJIIeT HHTEPIPETUPOBATh
HaIpaBJIeHNE CBA3H, a a0COITIOTHOE 3HAYCHNE — CHITY CBS3H.

2. PerpeccrOHHBIN aHanu3 — pasje’]l MaTeMaTUYeCKOM CTAaTUCTHUKH, WU3YYArOUIMN CBA3b MEXKIY
3aBUCHUMOM TEPEMEHHON W OJHOM WM HECKOJIBKUMH HE3aBUCHMBIMH TEpeMEHHbIMH. OJHa u3
3alad  PErpecCMOHHOTO aHaluM3a — OIleHKa kodddummeHToB perpeccuu. [l  oOLEHKH
KOX((HUIIMEHTOB PETPECCHH, KaK MPABUIIO, UCTIONB3YETCSI METOI HAMMEHBIINX KBaIPaToB.
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3. JlucriepcuoHHBIA aHAN3 - 3TO CTATHCTHYECKUN METOJI, KOTOPHIA HCITOJIB3YETCs JIsi CPAaBHECHHUS
CpPeIHMX 3HAYCHMH IBYX WIHM Oosee BBIOOPOK. OH IO3BOJIAET ONPEACIHTh, Pa3NUYAOTCA JIU
CpeHUE 3HAYEHUs] MEXAY TpymnnaMu, WIH ke paznuuus ciaydaitnel. ANOV A ucnosb3yercs B
pa3IMYHBIX O0JIACTSAX, BKIIOUYAs HAYKy, WHXXCHEPHUIO, MEIUIMHY, COIIMOJIOTHIO W MHOTHE JIPYTHE,
rae HeoOXOOUMO J0Ka3aTh CBS3b MEXIY IEPEeMEHHBIMHU. SIBISETCS MOIIHBIM HHCTPYMEHTOM,
KOTOPBIA MOKET UCIOJIb30BATHCA B CTATUCTUYECKOM aHAJIM3E JJIsl OLICHKU BIIUSHUS UCCIIETyEeMOTO
¢dakTopa HA 3aBUCHMYIO IEPEMEHHYIO. JTO MOMOTAET YCTAaHOBUTD, SBIISETCS JIU (DAKTOP 3HAUMMBIM,
Y MO3BOJISIET MICHTU(UITUPOBATH B3aUMOJICHCTBUE MEXK Ty TIepeMeHHbIMU. [103BOIIsSIET onpeenuTh,
HACKOJIBKO CHJIBHO Pa3IMyusl MEXKIy TPYIIaMu, YTO MOXKET OBITh MOJIE3HO MPH BHIOOpE CTpaTeruii
MaHUIYJIUPOBaHUS (AKTOPAMHU.

4. TIlpouenypa MHOTNOMEPHOIO JHCIIEPCHOHHOIO AaHAjdW3a BBINOJHAET PErpECCUOHHBIN U
JUCIICPCUOHHBIN aHAJIN3 JJI HECKOJIBKUX 3aBHCHUMBIX IEPEMEHHBIX 110 OJHOM WIM HECKOJIBKHM
dakTopHBIM TIepeMeHHbIM. DakTopHas IepeMeHHas ACTUT TEHEPaIbHYI0 COBOKYITHOCTh Ha
rpynmsl. Vicnonb3ys JaHHYIO OOLIYIO MPOLEAYpY, PEaTU3yIOLIyI0 OOy JMHEHHYI0 MOJENb, BbI
MOJKETE TPOBEPATh HYJIEBYIO THIIOTE3y O BIUSHUH (HAaKTOPHBIX IEPEMEHHBIX Ha CpEIHHE
pa3IM4YHBIX TIPYyNII COBMECTHOIO pAaCHpPElENICHHs 3aBUCUMBIX II€peMEHHBIX. Bbl Moxere
UCCIIEIOBaTh KaK B3aWMOJICHCTBHUA MEXIy (pakTopamu, Tak W BIHSHHE 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 wm3yuyeHMM pa3IMUYHBIX SBICHUN JEHCTBUTENBHOCTH Mbl CTAJKMBAEMCSl C IPOLECCAMHU,
npeicKa3aTb pa3BUTHE KOTOPHIX 3apaHee He MokeM. CiydaiiHble mpolecchl — yAoOHas
MaTemMaruyeckas Mojeiab (QYHKIUI BPEMEHH, 3HAYEHMSIMM KOTOPBIX SIBISIOTCA CilydaiiHble
BeaM4nHbIL. CllydaliHbIM MPOLIECC — 3TO CEMEUCTBO CIIy4alHbBIX BEJIWYMH, 3aBUCSIIUX OT BPEMEHH.
Teopus ciydallHbIX MPOLIECCOB, BO3HUKIIASL B PE3Yy/bTaTe MOCTPOCHUSI MATEMAaTUYECKUX MOjeei
peanbHbIX (PU3MUYECKUX MPOIECCOB, IMpeJCTaBlseT coOoil Hambosee conepKaTelabHYl0 U Oonee
BCEr0 HCHOJb3YEMYIO B MPWIOKEHHMSIX 4YacTb TEOpUM BeposiTHOocTell. OHa HaxoauT
MHOTI'OYMCIICHHbIE IPUMEHEHUsI B (DU3MKe, TEXHHUKE, SKOHOMHUKE, OMOJIOTHH, MEIUIIMHE U APYIHX
JUCLUIUINHAX, & TAKXKE B Pa3JIMYHBIX pa3zeiiax MaTeMaTHKU.

TpeTnii 3Tan (BBICOKHI YPOBEHB): BIaJeeT CIOCOOAMH PELICHUS TPOOIEMHON CUTYAIIMH UCX OIS
U3 OCYIIECTBICHHOTO TIOMCKA BApUAHTOB PELICHUS Ha OCHOBE JJOCTYITHBIX HCTOYHUKOB UH
bopmanuu

IpakTuyeckue 3aganus
1.V cepeOpHrcTO-4epHBIX JUCHUIL TOJIMOCKOBHBIX X03SHUCTB OBLIO MOJCYUTAHO KOTHMYECTBO KEITHIX
TCJI B SMYHHUKAX:

B1933-19351r.5384645953535454753
5435555745

B1979-19821r.6 74556 75685867885
77564575645966776
576555666568776

JIOCTOBEPHO TN pa3Iuyue MO YHCITY KEITHIX Te Ha CaMKy 3a 2 Iepruoja BpeMeHH?
2. Cpeau 402 onopocoB cBUHEH JKEPCEHCKOM MOPO/Ibl, B KaXKJIOM U3 KOTOPBIX OBLIO 8 TOpOCHT,
TIOMETHI PACHPEICIIINCH CIEAYIOMNM 00pa3oM:

KomnyectBo

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

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

Omnpenenute X 1 6 OOBIYHBIM METOJIOM U 10 BeU4rHE X ompeaenure P u q.
3. 114 ipoBeieHUs] HAyYHOT0 HccieioBaHus oToOpanu 2 rpynnsl Kyp. [IpoBepuTs sBIsSIOTCS 1
KYpbl aHAJIOTaMH 110 TTOKA3aTell0 «SIUIIEHOCKOCTb»?
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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. Nmerotcst qarnbie 00 yaosax 12 KopoB-mMaTepeit U ux godepei 1o MOJTHOBO3PACTHRIM JTAKTAIUSM

(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 MpOBEACHHWU HCCICIOBAHUN MO H3YYEHHUIO POCTA TENAT COOOIIAeTCs, YTO ObLI
MOJIYYeH CPEIHECYTOYHBIM MPUPOCT KUBOM Macchl 560 T. mpH BeIWYMHE OIIMOKU CpEeaHEH
apudmernueckoil BenmuyuHBl 8 T. M3BECTHO, YTO M3MEHYMBOCTH 1O MPHU3HAKY «OKHUBAas Maccay
xapaktepusyercs KodpduiueHToM Bapuanuu npumepHo B 10%. MoOXHO 1M Ha OCHOBE 3THX
JIAHHBIX YCTAaHOBUTH, CKOJIBKO TEJISIT OBUIO OTOOPAHO sl SKCIIEpUMEHTa?

YK-1. CnocofeH ocymecTBIATh KPUTHYECKHI aHAJM3 NPOOJEMHBIX CUTyauuii Ha OCHOBe
CHCTEMHOI0 MOJAX0/1a, BLIPA0ATHIBATH CTPATEITUIO eiiCTBUIA
YK 1.3. PaspabGarpiBaeT CTpPaTerui0 JOCTHKEHMSl IOCTABJEHHON HeJM  Kak
NOCJIeI0BATEIBLHOCTD HIAT0B, MPeJIBHU/IA Pe3yJIbTaT KaKI0ro U3 HUX.
IlepBbIii 3Tan (HOPOroBHIi YPOBEHb): 3HACT IPUHIMIIBI U 3TAIlbl MATEMATUYECKOTO
MOJICJIMPOBAHUS, MOJICIIH TNIAHUPOBAHUS U YIIPABIICHUS CUCTEMAaM; IPUHIIUIIBI TIPOCKTUPOBAHUS
CUCTEM

TecToBblIe 321aHK (3AKPBLITOr0 THIIA)
1. OT60p, npu KOTOPOM 00bEKTHI U3BJIEKAIOTCS 110 OJHOMY U3 BCeil reHepaIbHOi
COBOKYITHOCTH ...(BbIOEpeTe OJIMH BapHaHT OTBETA)
a) TUIIUYECKUI 0TOOP
0) MexaHuuecKkuii oToop
B) POCTOH ciryyaitHbIil 0TOOp
T) CepUiiHbIN 0TOOP

2. Pa3HOCTH MeKIy MaKCUMAJbLHBIM U MUHUMAJIbHBIM 3HAYE€HHEM BBIOOPKH. . .(BbIOEpETE OJTUH
BapHaHT OTBETA)

a) BapHAIlMOHHBIN PsiJ

0) pa3max BBIOOPKH

B) CTATUCTUYCCKUU P

T') IOJIUTOH YacTOT

3. 3HayeHue BO MHOKeCTBe Ha0/I10/1eHNii, KOTOpoe BecTpeyaeTcst HauboJiee 4yacTto...(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 aHAN3

0) perpeccus

B) PETPECCUBHBIN aHAIN3

I') MaTeMaTH4ecKasi MOJIeJib
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5. Kakoe u3 yrBep kieHHil OTHOCHTEJIBbHO I'eHepaJbHOM M BEIOOPOYHOM COBOKYITHOCTEH
SIBJISIETCSI BEPHBIM ...(BbIOEpETE OJIMH BapUAHT OTBETA)

a) BBIOOPOYHAsi COBOKYITHOCTb — YaCTh I'€HEPAIbHOU

0) reHepasibHasi COBOKYITHOCTh — YaCTh BEIOOPOYHOM

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) oObrunbIC 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

DKCIIEPUMEHTBI 00BEKTOM KCIIEPUMEHTANIBHBIX JAHHBIX, BHICOKON CKOPOCTHIO MPOTEKAHUS
HCCIEA0BAHUH, IIUPOKUM JUANIa30HOM U3MEPEHHUs XapaKTEPUCTHUK.

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

Bropoii 3Tan (mpoABMHYTHIN YPOBeHb): YMeeT pa3padaThIBaTh MOJENN NPOTHO3a, ONITUMAIBHOTO
IIJIAHUPOBAHUSA U YIIPABIEHUS JOCTHKEHUS IIOCTABIIEHHOMN LIEIN

3agaHusi OTKPBHITOrO THNA (BOMPOCHI ISl ONPOCA)
CrarucTudeckue KOMIIEKCHI (THITBI U CTPYKTYpa)?
dakTHuecKre JaHHbIe U HyleBas runoresza. O0nacTu oTOpackIBaHUS HYJIEBOM IMIIOTE3bI?
Merton rpymi, cMeleHHbIX 1o (a3am sKkcrepumeHTa’?
bunomunansHoe pacnpenenenue. Pactipenenenue [lyaccona?
[TraHupoBaHME YKCIIEPUMEHTA, pacyeT YHCICHHOCTH BEIOOPKU?

asrLONE

1. IIporpaMMHBII  CTaTHUCTUYECKUH  KOMIUIEKC - KOMIUIEKC MHPOTPAaMMHBIX  CPEJNCTB,
o0OecreynBaroInii BBOJ] CTATUCTUYECKUX MAHHBIX, UX 0OpaOOTKY M TpeACTaBICHHE PE3yIbTaTOB
00paboOTKH B HAIJISIZTHOM BHJIE (B BUJIE TAOJIHI] M TAATPAMM).

CoBpeMeHHbBIE TPOrPaMMHBIE CTATUCTUYECKHE KOMILIEKCH 00ECTeUUBAIOT PEUIeHHE MPAKTHUECKU
BCEX CTATUCTUYECCKUX 3a7a4. OHM MIUPOKO MPUMEHSIOTCS B Pa3IMUHBIX chepax NesTeTbHOCTH.
OCHOBHBIE OT€YECTBEHHBIE MPOTPAMMHBIE CTATUCTUYECKUE KOMILIEKCHI:

Statistica (cTaTucTHUECKUI aHAIN3 JaHHBIX );

Mathematica (pereHre NPUKIaHBIX MATEMATHUECKUX 33124, B TOM YHCIIE CTATUCTUYCCKUX ).
OcHoBHbIE 3apyOEKHBIE MPOTPAMMHBIE CTATUCTUYECKUE KOMILIEKCHI:
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Excel (TaOnu4HBIA MpOTpaMMHBIN KOMITJIEKC, 00CCTICUMBAIONIUN PEIICHHE MHOTHX 3a7ad, B TOM
YHCIIe IPOBEACHUE CTATHCTUYECKOTO aHAIN3a);

Mathcad (ay1s nuHAMUYECKOH 0OpaOOTKHM JaHHBIX B YMCIOBOM W AHAIUTHYECKOM ((OPMYIHLHOM)
BUze, OOECHeyMBaeT pelIeHHE TMPAKTHUYECKH BCEX MaTeMaTHYeCKUX 3a1ady, B TOM YHUCIEe
CTaTHUCTUYECKUX );

SPSS (mupokuii 0XBaT CyIIECTBYIOUIUMX CTaTUCTUUECKUX METO/I0B, KOTOPBIM yayHO COUYETAeTCs C
OO0JIBIINM KOJIMYECTBOM YOOHBIX CPEACTB BU3YAIM3ALUH PE3YIBTATOB 0OPAOOTKH).

2. DBOJBIIMHCTBO CTaTUCTHYECKUX TECTOB HAYMHAIOTCA C OIpPECNICHUs] HYJIEBOW TI'MIIOTE3BI.
Hynepas rumore3a aisi MHCTPYMEHTOB aHajiW3a CTPYKTYPHBIX 3aKOHOMEPHOCTEH — 3TO MOJIHAast
npoctpaHcTBeHHas xaoTuuHOoCTh (ITIIX) mim caMmux 00BEKTOB WM 3HAYEHUH, CBSI3aHHBIX C HUMHU.
Z-O1EHKN W P-3HAa4YE€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, IIpearoiaras, 4ro z-
OLIEHKA U p-3Ha4YeHue OyayT CBUETEIbCTBOBATh O BO3MOXHOM OIIPOBEP’KEHUH HYJIEBOU IMIIOTE3BI.
D10 OyaeT roBOPUTh O TOM, YTO BalllM OOBEKTHI WM 3HAYEHUS, CBA3AHHBIC C HUMH, IPOSBISAIOT
CTaTUCTUYECKU 3HAYMMYIO KJIACTEPU3ALIMIO WU AUCIIEPCHIO.

3. Merox rpymnm NPUMEHSIOT TMPU HEBO3MOXHOCTH HCIIOJNB30BAHHUS METOJa Map-aHalIoroB.
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 Mo CpaBHEHHIO C METOJOM [ap-aHaloroB U 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 coObITHIl B OAHON siu€lKEe TMCTOrpamMMbl PacHpeielIeHO M0 OMHOMHUAIbHOMY
3akoHy. Pacmpenenenue Ilyaccona mpexacraBisieT CcOOOM — UCKpPETHOE — pacHpezesieHHue
BEPOATHOCTEH, KOTOPOE YacCTO UCIIOJIB3YETCs ISl MOJAETUPOBAaHNUS KOJMYECTBA CIIydaeB COOBITHS B
OIPEIEICHHOM BPEMEHU WIM NPOCTPAHCTBEHHOM HHTepBaie. Pacmpenenenue Ilyaccona mmeer
enuHbI mapamerp, Lambda, KOTOpbIN MpencTaBiseT CpelHee KOJUYECTBO CIydaeB COOBITHS B
JTAHHOM UHTepBaJie. BEpOsSTHOCTH OINpeIeIEeHHOIO KOJIMYECTBA CIy4aeB MOXKET ObITh pacCUMTaHa €
UCTOJIb30BaHUEM (PyHKIIMM Macchl BeposTHocTH [lyaccona.

5. [InanupoBaHue W aHAIN3 SKCIIEPUMEHTa MPEACTaBIsIeT cO00i BaXKHYIO BETBb CTATUCTHUYECKUX
METO/IOB, pa3pabOTaHHYI JJs pelleHHs pa3HOOOpasHBIX 3ajad, BO3HUKAIOUIMX Iepen
uccienoBarensiMu. B ogHOM ciaydae HEOOXOAMMO OOHapYXUTh U IPOBEPUTH NMPUUMHHYIO CBA3b
MEXJy BXOJHBIMH NEepeMEHHbIMU ((aKTopamMH) U BBIXOJHBIMH MEPEMEHHBIMU (OTKIMKaMH), B
JPYTOM — OTBICKaTh ONTHUMAaJIbHbIE YCIOBUS BEICHUS MPOIIEcca UM CPAaBHUTH U3ydaeMble OOBEKTHI
u 1.10. Ilox muiaHupoBaHHEM SKCIEpUMEHTa MOHUMAETCS Mpoleaypa BbIOOpa dYHciIa ONBITOB U
YCIOBUM HX NPOBEICHMS, HEOOXOAMMBIX JJIsi pEIIeHUs IOCTaBICHHOM 3amaun ¢ Tpedyemoii
TOYHOCTBIO. Bce mepemeHHble, onpenensonue n3ydaeMblii 00beKT, U3MEHAIOTCS OJHOBPEMEHHO
0 CTelMaIbHbIM NpaBuiIaM. Pe3ynbTaTsl SKCIIEpUMEHTA MPEACTABISAIOTCS B BUIE MaTEMaTHYECKON
MoJienu, o0aaromiel onpeaeeHHbIMI CTAaTUCTUYECKUMHU CBOMCTBaMU, HallpUMep, MUHUMAJIbHOU
JUCIIEpPCUEN OLIEHOK IapaMeTPOB MOJIENH.
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Tpertnii 3Tan (BbICOKUH YPOBEHb): BIIa/IC€T HaBbIKaMU IPUMEHEHUS MaTEMaTHYECKUX METOI0B U
MOJIeJIeH ISl pEIICHUs TPOU3BOICTBEHHBIX 3aa4.

IIpakTuyeckue 3a1aHus
1. B x03s1icTBE NPOBOIMIM ONBIT IO IPOBEPKU BO3EHCTBUS NpenaparoB (A u B) ¢ uensto
YMEHBUICHUS IOPAKEHHOCTH KOKH KUBOTHBIX JTMUMHKaMU HaceKoMbIX. [lomyuens! cinenyromue
pE3yJIbTaThI:

O0paboTaHO KUBOTHBIX JKMBOTHBIE C MOBPEKICHHOMN
KOXKei

npenaparoMm A -54 28

npenaparom B -66 27

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

Onpenenutpb, €CIIN JIU pa3IMuKe B JCHCTBUU IIPENapaToB.

2. Paccuurtarh KOpPEISIITMOHHYIO 3aBUCUMOCTb MEK/TY TOIIIUHON U TPOYHOCTHIO CKOPITYIIBI
KYPUHBIX SULI.

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
TOJIITMHA CKOpiyTibl (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
TonmrHa ckopaytel (MkM) 370 310 300 400 380 350 340 410 350 380 370 390

mpovyHOCTh ckopuymel (k1) 3,9 33 20 43 41 35 3,7 38 34 35 33 43

3. PaccunTtaTrh KOppEIALMOHHYIO 3aBUCUMOCTD MEXAY MacCOM ULl Kyp U TOJIIIMHONW CKOPIYIIbI
ST,

Mmacca 57 |59 |50 |64 |54 |53 |64 |58 |57 |54 |58 |54 |54 |61 |56 |58

sina,

tomuuHa | 340 | 360 | 350 | 390 | 420 | 310 | 400 | 340 | 350 | 390 | 390 | 320 | 350 | 350 | 360 | 350
CKOPJIYIIBI,
MKM

macca 60 |58 |53 |63 |64 |53 |50 (60 |61 |55 |48 |58 |58 |57 |55 |55
aWna, T

tomuuHa | 360 | 360 | 380 | 350 | 350 | 370 | 310 | 350 | 350 | 360 | 340 | 370 | 320 | 370 | 380 | 350
CKOPJLYIIBI,
MKM

macca 62 |60 |56 |54 |53 |62 |63 |59 |65 |65 |58 |56 |58 |60 |62 |58
SWna, T

tommmaa | 350 | 330 | 380 | 380 | 360 | 340 | 350 | 390 | 390 | 280 | 390 | 330 | 350 | 360 | 280 | 330
CKOPJLYIIBI,
MKM

4. PaccunuraTh KOPPEIIIIUOHHYIO 3aBUCUMOCTb MEXKIY Maccoi TEI0K IIpu NEPBOM OCECMCHCHUHA U
YAO0AM 34 ICPBYIO JIAKTAIUIO!

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

yIOH, KT 3640 | 3600 | 3790 | 4000 |3200 |3330 |3150 |3870 |3500 |3960 |3830

Mmacca 328 | 363 |340 | 337 390
TEJOK, KT

YIIOM, KT 3550 | 3800 | 3200 | 3540 | 4200

5. CpemHuili TpPOIEHT XHpPa B MOJOKE KOPOB XOJMOTOPCKOW TOPOJBI 3a JAKTAIMIO 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. Ompenenurte X, S, SX. YcTaHOBHUTE TOBEPHUTEIbHBIC HHTEPBAIBI i X mpu BepositHocTu (0,99;
nipu BeposaTHocTH 0,95.
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OuneHo4HBbIE CpPeaCcTBa A5 POBeJIeHUs IPOMEKYTOYHOM aTTeCTAMI

[TpomexyTouHas aTTecTalus MPOBOAUTCS B JOPME YCTHOTO HK3aMEHa.

No ok

o

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.

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

26.
27.
28.

29.
30.

BOHPOCLI AJIsA AK3aMEHa

[IpencraBienne o TeHEpPaTbHON M BEIOOPOYHOM COBOKYITHOCTH: METO/IBI cOOpa BapHaHT B
BbIOOpKY. BapbrupoBanue pe3ynpTaToB HAOMIOAEHUS U €ro NPUUUHBL. [[pUHIMITEI FPYITUPOBKU
JIAHHBIX IIPY KAYE€CTBEHHOW JUCKPETHON U HEIPEPHIBHOM U3MEHYUBOCTH.

Hcropus npuMeHeHHs HUHPOPMALIMOHHBIX 1 MaTEMAaTHYECKUX METOJIOB B OMOJIOIMYECKUX
UCCJIEJOBAHMSIX.

CreneHHble cpeHME: CpeHee apu(pMETHUECKOe, CpeIHee KBaIpaTHYECKOe, Cpe/iHee
KyOudeckoe, cpeiHee rapMOHUYECKOE, CPEeTHEE TEOMETPHUECKOE.

Tuns! nanHbIX. CocoObl perucTpanvy NEPBUYHbBIX JAHHBIX.

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

CriocoObl rpynnupoBKH JaHHbBIX. ba3bl JaHHBIX.

Jucniepcus U cBolicTBa ATOTO MoKazarens. Yucno creneneit cBo6oael. CTaHaapTHOE U
HOPMHPOBAHUE OTKJIOHEHMS U MX 3HaueHue B Ouosiornueckoil cratucrtuke. Koagpuuenr
BapHallly, €ro OTINYUS OT CPEIHEKBAAPATHUECKOIO OTKIOHEHHUS.

CrpyKTypa 1 OCHOBHBIE OIIEpATOPbI PENIALIMOHHBIX 0a3 JaHHBIX.

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

[Iporpammusie cpeacTBa 00pabOTKH NaHHBIX. UMIIOPT ¥ 3KCHIOPT JaHHBIX.
AnprepHaTuBHas Bapuanys. CTaTUCTUYECKUM aHAIW3 BapUaLlUU 110 KAYECTBEHHBIM IIPU3HAKAM.
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 n3odpaxeHue pacnpeesieHus npusHaka. ' mcrorpamma, noJmMroxn
pacripesiesieHus], KpuBas pacrpeieieHus (BapualMoHHast KpuBasi), KyMyJisTa.
[Tpeumy1iecTBa U HEAOCTATKU MPUMEHEHUS IPOTPAMMHBIX CPEACTB 00paOOTKH JTaHHBIX.
HopmansHoe pactipenenenue. [Iposepka HopManbHOCTH pactpenencHus. Kpurepuii
Konmoroposa-CmuphoBa, [llanupo-Yunka.

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

CrarucTrudeckue KOMITIEKCHI (TUITBI U CTPYKTYpa).

dakTHuyecKHe JaHHbIe U HyleBas runore3a. O01aactu oTOpachkIBaHUs HYJIEBOW T'MITOTE3HI.
MeTon rpyIi, CMeleHHbIX 1o (pa3am SKCTIepUMEHTA.

bunomunansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.

[InaHupoBaHue SKCTIEPUMEHTA, PACUET YUCICHHOCTH BBIOOPKHU.

CraTtucTuieckrue CpaBHEHHS; KpUTEPHH JJOCTOBEPHOCTH pa3Iniuii Mex1y BeIOopkamu: (t —
kputepui CterozienTa, F-kpurepuit ®@uniepa). @opMupoBaHre HYJIEBOW THIOTE3bI AJIs
OIpEEIIEHUS JOBEPUTEIBHBIX PA3JINYMIL.

Merton nepruoaos.

. JlocToBepHOCTh pa3HOCTH BHIOOPOYHBIX J0JIEH U MTOKa3aTeNnei BapHaluu.
PannoMuHU3MPOBAaHHBINA 0TOOP 0OBEKTOB I SKCIIEPUMEHTA.

[TpoctpancTBO AeMeHTapHBIX cOObITHI. [IpuBecT Tpu mpumepa.
Onepanuu Hag coObITHsIMEU. HecoBMeCTHBIE COOBITHS.
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CBolicTBa BEpOATHOCTH.

VYcnoBHas BeposTHOCTS. [IpuBecTu npumepsl. Teopema yMHOXKEHUS.

®opmyna noaHoi BepoaTHocTU. PopMmyita baiieca,

HeszaBucumsble coObiTus. [IpuBectu npumepsl.

®opwmyna bepaymnu. OnpeneanuTs BEpOSITHOCTD BBINAICHUS XOTs Obl OIHOTO TepOa mpH 5-Tu
OpocaHusAX MPABUIBHONH MOHETHI.

Cnyuaitnas Bennuuna. [IpuBectu Tpu nmpumepa.

@DyHKIMS pacIpeeNICHUs U €€ CBOMCTBA.

JuckperHas ciydaiiHas BenrunHa. [IpuBecTr npumepsl.

Pacnpenenenune bepuyninu. MaremaTudeckoe 0xKuIaHUE U AUCTICPCUSI CITyYalHOW BEJIMYMHBI,
pacupeneneHHou 1o bepuysuim.

bunomuansHoe pacnipenenenue. MareMaTHueckoe 0’KUAaHuE U JUcIiepcus OMHOMHAIBLHO
pacrpeeeHHON CITy4alHOM BEJIMYHMHBI.

Pacnipenenenue Ilyaccona. MaremaTndeckoe OKuJaHue U JUCIIEPCUS CIIyd4allHOM BEJIMYMHBI,
pactpeanenenHon no Ilyaccony.

HenpepsbiBHas ciydaiinas BenuunHa. CBoiicTBa (QyHKIMH IIIOTHOCTH.

Hopmanbenoe pacnpeneneHnue.

JlorHopmanbHOE pacnpeeneHue.

X -pacupenencnue, t- pacrpenencHue, p- paclpeacieHue.

MatemaTnueckoe 0XKMIaHNE CIIy4aliHOM BEJINYMHBI U €T0 CBOMCTBA.

Jucniepcus ciy4aiiHOM BEIMYHHBI U €€ CBOMCTBA.

MenuaHa, HUOKHSSL 1 BEPXHSIsI KBAPTUIIM CIIy4YallHOW BEJTMYMHBI.

KBaHTUIIN ¥ IPOLIEHTUIIN pacIPEeIICHNUS.

MHoromepHas citydaiiHasi BEJIMUMHA.

KoadduumeHT Koppensiuu 1ByX Cy4aifHbIX BEIMYHH U €T0 CBOMCTBA.

Crnyyaiinas BeIOOpka. CBONCTBa BEIOOPOUHBIX 3HAUCHHH.

['ucrorpamma. DMmnupudeckas GyHKIUS pacupenenenus. ['padpuku 3tux QyHKIUN 15 KaKoro-
HUOYIb IpUMepa.

ToueuHoe oneHnBanue. HecMmeTieHHbIE OIICHKU.

CocrodarenbHble OLIEHKH. Jl0OCTaTOYHOE YCIOBUE COCTOATEIBHOCTH.

Bri6opouHnoe cpenHee, BBIOOpOUHas AUCIEPCHS, BBIOOpOUYHAs MeAMAHA.

Be10opounblit K03 HUITHEHT KOpPensSIUH.

JloBepuTenbHbBIN HHTEPBA ISl MATEMAaTUUYECKOTO 0’KUAHUSI HOPMAJIbHOTO pacipeeIeHUs
IIPY HEU3BECTHOM JIHUCIIEPCHH.

JloBepuTeNbHBIN HHTEPBAT IS JUCIIEPCUN HOPMAIBHOTO PACIIPEICIICHMS.

[TpoBepka cratucTrueckux runores. BeposTHocTh ommbku 1-ro u 2-ro pona. YpoBeHb
3HAYUMOCTHU KPUTEPHUS U MOUTHOCTh KPUTEPUS.

OnHOBBIOOPOYHBIH t -KpUTEPUT.

JIByXBBIOOPOYHBIH t-KpUTEPUH (/151 HE3aBUCUMBIX M CBSI3aHHBIX BBIOOPOK).

JIByx BbIOOpOUHBIN F-KpuTepuii.

Kpurepuu cornacus: kpurepuit X 2; kpurepuid Konmmoroposa-CmupHoBa.
Henapamerpuueckue Kputepuu: KpUTEPU OAHOPOIHOCTH; IPOBEPKA TUIIOTE3BI O
HE3aBUCUMOCTH.

Knaccugukaius MeTo/10B MHOTOMEPHOTO CTAaTHCTUYECKOTO aHJIM3a.

. KitacrepHsiit ananms.
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4. METOIUWYECKHUE MATEPHAJIbBI, ONPEJE/ITIOHIAE ITPOUEY PbI
OIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb
TectupoBanue Juisi MPOBEACHUS TEKYLIEr0 KOHTPOJA HPOBOJUTCA € NOMOLIBIO CHUCTEMBI
JTUCTaHIIMOHHOTO o0y4eHwus. Ha tectupoBanue orBoautcs 10 munyT. Kaxaplii BapuaHT TECTOBBIX
3amanuii BkirouaeT 10 BompocoB. KoimuecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 wim 5.
CryneHty HEoOXOIUMO BHIOpaTh OAWH TPABHIBHBIM OTBET. 3a Ka)bIi MPaBWIBHBIA OTBET Ha
Boripoc mpucBauBaercss 10 Oamnos. I[llkama mepeBoma: 9-10 mpaBWIBHBIX OTBETOB — OIICHKA
«oTIHYHO» (5), 7-8 NpaBUIIBHBIX OTBETOB — OLIEHKa «XOpolio» (4), 6 NpaBUIbHBIX OTBETOB —
OIICHKA «yJIOBJETBOPUTENBbHO» (3), 1-5 mpaBUIIBHBIX OTBETOB — OLIEHKA «HE YAOBIETBOPUTEIHLHO
(2).
Onpoc Kak CpeaCcTBO TEKYIIEro KOHTPOJS MPOBOAUTCA B (OpME YCTHBIX OTBETOB Ha BOMPOCHI.
CTyneHT OTBEYaeT Ha IOCTABJICHHBIM BOMPOC Cpa3dy, BpeMsi Ha TMOJATOTOBKY K OTBETYy 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 CTYIEHTY npejnocranisiercs 20 MUHYT.
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