MHUHHUCTEPCTBO CEJbCKOI'O XO351MCTBA POCCUMCKOM ®EJEPAIIUA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHNE
BBICIIEI'O OBPA3OBAHUA
«Ka3aHcKkui rocyfapcTBeHHbIN arpapHbIi YHUBEPCUTET»

(®I'BOY BO KA3AHCKHU 'AY)

WHcTUTyTa MEXaHU3aIMK U TEXHHYECKOTO CepBUCa
Kadenpa ¢usuku u MaTemMaTuku

A YTBEPXIAIO
JOKYMEHT NoAnmMCcAH .
SNEKTPOHHOWM NOANMUCHIO IIpopexrop no Hay4Hoi padore
¥ MTHHOBAIUSM, TIpodheccop

CepTucukaT: 75A526385135E686C80BODF18B510A12 M.H. Kanumymiux
Bnapeneu: Kanuvynnud Mapat Hasunosuy

OewnctButeneH: ¢ 16.07.2025 go 09.10.2026 «22» mas 2025 T.

. J

®OHJ OHEHOYHbBIX CPEJACTB
JIJISI TIPOBEJAEHUSA ITIPOMEXKYTOUYHOM ATTECTAIIUU OB YYAIOIINUXCS
o JUCHUIIJIMHE
«MeToabl 00padOTKH JAHHBIX»
(OueHo4YHBbIE CPEACTBA U METOAUYECKHE MATEPHAJIBI)

IPUIIOKEHHE K pabodel mporpaMMe AUCIUILINHBI (K pabouelt mporpaMme NpakTHKH)

['pymnmna HayyHBIX CHEHaTbHOCTEN
4.2 300TexXHUs U BeTePUHAPHA
Hayunas cnenuanbHOCTh
4.2.3 Undexnnonnbie 001€3HM 1 HMMYHOJIOTHS JKMBOTHBIX
YpoBeHb
IToaroToBKa HayYHBIX M HAYYHO-TIEJArOTHYECKHX KAIPOB

®dopma 00yueHust
Ounas

Kazaup — 2025 1.



CocTaBUTENb:

ILT.H., mpodeccop HosToB PaBuis MOparnMoBuy
JIOIDKHOCTB, y4eHas! CTeleHb, yueHOe 3BaHHe d.1.0.

OreHOUHBIE CpPeCTBA OOCYKICHBI M OJOOpEHBI Ha 3acelaHud Kadeapbl GU3MKH M MaTeMATHKH
«21y ampens 2025 roga (mpotokost Ne 8)
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I.T.H., mpodeccop HosToB Pasmis MoparnMoBuy
JIOIDKHOCTD, yUeHas! CTeleHb, yueHOe 3BaHHe d.1.0.

PaccMoTpensr 1 00OpeHBI Ha 3aceJaHUM METOJUYECKOW KOMUCCHUU WHCTHTYTa MEXaHU3AIMH H
TEXHUUYECKOTO cepBuca «24» anpens 2025 roaa (mpotokoin Ne 8)

[Ipencenarens METOAUYECKONH KOMUCCHUHU:

K.T.H., JOIICHT Sunnarynanda Ancy HannesHa
JI0IKHOCTD, y4€Has CTENeHb, y4€HOE 3BaHHE ®.1.0.
CortacoBaHo:
Jlupektop Mensenes Brnagumup MuxainnoBua
®.1.0.

[TpoTokoun yuenoro coBeta uncturyta Ne 10 ot «30» ampens 2025 roga



1. IEPEYEHb KOMIIETEHIIUI C YKA3BAHHUEM 3TAIIOB X ®OPMHUPOBAHUS B
MPOILIECCE OCBOEHHUSA OBPA3OBATEJIBHON NPOT'PAMMBI

B pesynbraTe OCBOEHHS MpOrpaMMbl MOJATOTOBKM HAYYHBIX U HAyYHO-TIEIarOrMueCcKuX
KaJpoB B acHUpaHType 10 HaydyHou crneunanbHoctd 4.1.2 Cenekuusi, CEMEHOBOJCTBO U
OMOTEXHOJOTHS PACTeHUH, OOyJaroImuics mo auciuruimae «MeToasl 00pabOTKH JaHHBIXY» JTOJDKEH
OBJIQJICTH CICAYIOIIMMH PE3yJIbTaTaAMH:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTIINHBI

Koz xommerenmu Pe3ynbTaThl 0cBOCHMSI 00pa30BaTEIBLHON MPOrPaMMBbl
VYK-1 CnocoOHOCTE K | 3HATEB:
KPUTHYECKOMY aHAIU3y U | OCOOCHHOCTH HCIIOJIb30BAaHUS COBPEMEHHBIX MATEMaTHYECKUX
OLIEHKE COBPEMEHHBIX | METOJIOB 00paboTku JaHHBIX npu perieHuu
HAyYHBIX  JIOCTMDKCHHH, | UCCIIEIOBATEIBCKUX u MIPAKTUIECKHIX 3a71a4 B
T€HEPUPOBAHMIO  HOBBIX | MPO(ECCHOHATBLHOMN IESITEILHOCTH.
UIed  NpU  PELICHHUH | YMeTh:
HCCIIEN0BATENLCKUX U | BBIIOJHATH pPabOThl 10 HCIOJIb30BAHHUIO COBPEMEHHBIX
MPAKTUYECKUX 3a7ad, B | MATEMATHYECKUX METOJOB OOpaOOTKH JTaHHBIX MPHU PEIICHUH
TOM YHCIIE B | HCCIEI0BATEIbLCKHUX u MPAKTUYECKUX 3a1a4 B
MEXKTACITUTUTTHAPHBIX po(hecCHOHATTLHOM e TSIILHOCTH.
o0JacTax Baagern:
Croco0aMH HCIOJL30BaHUS COBPEMEHHBIX MAaTeMaTHYCCKUX
METOI0B 00paboTKu JIaHHBIX npu pEIICHUN
HCCIIEIOBATEIbCKUX u MIPAKTUIECCKIX 3a71a4 B
poeCCHOHAIBHON JCSATEIHHOCTH.




2. TUINOBBIE KOHTPOJBHBIE 3AJAHUSI WJIM WHBIE MATEPHUAJIBI,
HEOBXOJMMBIE JUISI OIEHKH 3HAHUI, YMEHMI1, HABBIKOB U (MJIN) OIIBITA
JESITEJTLHOCTH, XAPAKTEPU3YIOILIHUX ITAIbI ®OPMUPOBAHUS
KOMINETEHIAI B TPOIIECCE OCBOEHUS OBPA30OBATEJILHOI ITIPOTPAMMEI

Bonpochl K HHAMBUAYAJIBLHOMY CO0eceI0BAHUIO

OcHOBHbIE OHATHSA MAaTEMATUYECKOI CTaTUCTUKU.
[Tonydenue u mpeaBapuTenbHas 00padOTKa TaHHBIX.

OCHOBBI TEOPHH MOTPEUTHOCTEH.

AOCOIIOTHAS U OTHOCHTEIbHAS MIOTPEITHOCTH.

CyMMBI U pa3HOCTH, IPOU3BEICHHS U YACTHbBIE MOTPEUIHOCTEH.
CraTucTM4ecKUii aHaIN3 CIIy4alHbIX IIOTPELIHOCTEN.
Brruncnenue norpentHocteit GyHKITHH.

: CTarucTu4eckue MeToibl 00pabOTKU JaHHbIX.

[TepBuunas 06pabOTKa CTATUCTUYECKUX JTAHHBIX.

10. B3BemieHHbIC CpeTHUE.

11. Omnupuueckas QyHKIUS pacpeaeIcHus.

12. CraTucTHuecKkre OICHKH IMapaMeTPOB PACIIPEICIICHHSL.

13. dyHKuMOHANBHAS U KOPPENALUOHHAS 3aBUCUMOCTH.

14. KoppensuroHHbIN aHAIN3 JaHHBIX

15. KoaddurueHT koppensiuu 1 ero CBOKWCTBA.

16. IIpoBepka rumoTe3sl O 3HAYUMOCTH BBIOOPOYHOTO KOA((PHUIIMEeHTA JIMHEHHOW KOPPETISIUH.
17. PerpeccOHHBIN aHAIU3 JJaHHBIX

18. Henuneiinas perpeccus.

19. Meroa HaMMEHBIINX KBAIPATOB.

20. MeTo HAMMEHBIITUX KBAAPATOB ISl HETUHEHHBIX MOeNei
21. MHOXeCTBEHHAS PErPECCHUsi M KOPPEIISAIIHSL.

22. MeTofpl TUTAaHUPOBAHMSI SKCTIEPUMEHTA.

23. CoBpeMEHHBIE METOIbI 00PaOOTKH MHOTOMEPHBIX JIAHHBIX.

24. MeTo/ TJ1aBHBIX KOMIIOHEHT.

25. VIckyccTBEHHBIC HEHPOHHBIE CETH.

26. bombiine naHHkbIE.

27. IIporpaMMHBIE CPEJICTBA TS PeATU3ANN YHCICHHBIX PACYCTOB.

CoNoOA~WNE



Bomnpocs! k TecTy
JleMOHCTpallMOHHASA BepCHs
. 'enepasnbHas COBOKYIHOCTb — 3TO ...
1) Bcst uccneayemMasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTb CITy4alfHO OTOOPaHHBIX 0OBEKTOB
3) COBOKYITHOCTh OOBEKTOB, BHIOPAHHBIX Yepe3 OMpeeICHHBII HHTepBal
4) COBOKYITHOCTb U3 HETEPECEKAIOLINXCS TPYII
. BeiOopouHast COBOKYITHOCTB — 37O ...
1) COBOKYITHOCTb U3 HETIEPECEKAIOLINXCS TPYII
2) COBOKYITHOCTH CIIy4aifHO 0TOOpPaHHBIX OOBEKTOB
3) Bcst uccieryemasi COBOKYITHOCTb OOBbEKTOB
4) COBOKYIHOCTh OOBEKTOB, BHIOPAHHBIX Yepe3 OIpe/IeICHHBII HHTEPBaT
3. O0BeM BBIOOPKH — 3TO ...
1) uncno, paBHOE KOJMYECTBY OOBEKTOB T'eHEPATbHOM
WX BBIOOPOYHOM COBOKYITHOCTH
2) 4ncio, paBHOE CpeTHEMY apu(METHIECKOMY 00BEKTOB
3) 4uciio, paBHOE MaKCUMAJIbHOMY 3HAU€HHIO COBOKYITHOCTH
4) yncno, paBHOE MUHUMAIbHOMY 3HAUEHUIO COBOKYITHOCTH
4. ... — 3710 HauboJee YacTo BCTpeYaroleecst 3HaYeHUE BapUaHThI.
1) meauana
2) Mmoaa
3) pa3max BapbUpOBaHUs
4) cpenHee 3HaueHHE
5 ... — 9TO0 BapHMaHTa, KOTOpAas JCTUT BAPHALMOHHBIH Psi/I HA JIBE paBHBIC YacTH
1) Menuana
2) Mmona
3) pa3zmax BapbHpOBAHUs
4) cpengHee 3HaYEHUE
6 ... —2TO pa3HOCTh MEXAYy HanOOIbIIEH U HAaUMEHbIIeH BapUaHTON
1) meauana
2) Mona
3) pa3max BapbUpOBaHUs
4) cpenHee 3HAYCHHE
7. CraTuctuyeckasi runoresa — 370 ...
1) runoresa o BUJie HEU3BECTHOI'O paclpeieIeHUs WIH O
napameTpax U3BECTHBIX pacIpeesIeHIH
2) rumnoTesa o0 BUJIE U3BECTHBIX paclpe/ieeHni
3) runore3a 0 KpUTUYECKOU 00IacTu
4) runotesa o nmapaMeTpax HeM3BECTHBIX pacHpeieeHHH
8. CrarucTuyeckre TUIoTe3b

—

N

1) BBIIBUT'aIOTCsA O BBI60pO‘-IHLIX COBOKYITHOCTAX, a IIPOBECPAOTCA 110 T'CHCPAJIbHBIM

COBOKYITHOCTSIM
2) BBIABUTAIOTCS O BEIOOPOYHBIX COBOKYITHOCTSIX, @ IPOBEPSIOTCS TOXKE MO
BbIOOPOYHBIM COBOKYITHOCTSAM

3) BBIJIBUT'AOTCA O TCHCPAJIBHBIX COBOKYITHOCTSAX, a4 IIPOBECPAIOTCA 1O BLI60p0‘-IHBIM

COBOKYITHOCTSAM
4) BBIIBUTAIOTCS O T€HEPATBHBIX COBOKYITHOCTSIX, a TPOBEPSIOTCS TOXKE TIO
9. IIpoBepsiemast (OCHOBHAS) THITOTE3a 0003HAYACTCS
1) HO
2) H2
3) H1
4) H3



10. AnprepHatuBHas (KOHKYpUpPYIOIas) 0003HAYaETCs Yepe3

1) HO
2) H2
3) H3
4) H1
11. Jins Be1O6opku n: x1, X2, ..., Xn BEIOOPOYHAS AUCTIEPCUS OTIPEIECIISCTCS IO CICAYIOICH
dbopmyie
1) DB :Z(xi —7(3)
2) DB ZZ(xi —7(3)2
1 -
DB :_Z(xi - XB)2
3) n
4) DB :Z(xi *7(3)' Pi
12. Jlna Be16opky n: x1, X2, ..., Xxn BbIOOpOYHAsA AucnepcHs 00o3HadeHa yepes cumBoi D, .

Bemuunna 8 Vb, Ha3bIBACTCS
1) crannapTHOM OIIMOKON
2) cTaHIapTHBIM OTKJIOHEHHEM
3) BapralMoHHBIM KO3 HUIIEeHTOM
13. [l Be16OpKu n: x1, X2, ..., Xn BbIOOpOUHAs AucnepcHs 0003HaYeHa yepe3 cumMBoil D,

Bemnuuna o, =,/D, / vN HasbIBaeTCA

1) crannapTHOM OIMOKON
2) cTaHIapTHBIM OTKJIOHEHHEM
3) BapralMoHHBIM KO3 HUIIeHTOM
14. BapuaiiuoHHBIM PsIJIOM Ha3bIBAETCS M1OCIE10BATENBHOCTD ...
1) BapuaHT, 3alIMCaHHBIX B BO3PACTAIOLIEM MOPSAKE
2) 4acTOT, 3allMCAHHBIX B BO3PACTAIOIIEM MOPSIKE
3) 4acToT, 3aMMCaHHbIX B YOBIBAIOIIEM MOPSI/IKE
4) HaKOIUIEHHBIX YacTOT, 3allICAHHBIX B YOBIBAIOLIEM MOPSIIKE
15. KoappuimeHT KOppensuu u3MepsieT TECHOTY ... MEX]y IPU3HAKaMU
1) nokazarenbHOMN CBS3H
2) KBaJpaTHUECKON CBS3U
3) runepOoINIECKOM CBS3H
4) TMHEHOH CBS3U
16. KoahummeHT Koppesaiuy MpUHIMAET 3HAYCHHS
1)or 0 mo 1
2) oT -0 J10 +o0
3) ot 0 10 +o0
4)or-1 o 1
17. Ecnu ko3¢ ¢unuent koppensiuuu paseH 0, To ... MeXIy IpU3HAKAMU
1) cymiecTByeT MOJ0KUTEIbHAS CBSI3b
2) cyliecTByeT OTPHUIIATENIbHAS CBSI3b
3) nuHelHas CBA3b OTCYTCTBYET
4) nuHeiHast CBSA3b MPUCYTCTBYET
18. KoppensiroHHasi 3aBHCUMOCTB — 3TO 3aBUCHMOCTD, TIPOSIBIISIONIASICS B TOM, UTO. ..
1) u3mMeHeHne OAHOM U3 BETMYMH MPUBOAMUT K CTPOTO
OTIpeNIeICHHOMY U3MEHEHHIO IPYTOi BETHUNHBI
2) U3MEHEHUe OJHOM U3 BEJIMYUH BIICUET U3MEHEHUE CPETHEr0 3HAYCHUS APYron
3) u3MeHeHue OJJHON U3 BEJIMYMH IPUBOJUT K U3MEHEHHIO IPYroi BEJIMYUHBI B 2 pa3a
4) n3MeHeHne OJHOM M3 BEJIMUMH BJICUET U3MEHEHHUE IpYToil B 2 pa3a



19. VcnpasnenHas BEIOOpOYHAs TUCTIEPCUST HAXOIUTCS 110 (hopmyIie

sz N p
1) n-1

Szzznixf—(znixi )2
2) n-1
S

3) n-

s2-""1 p,
4) n

20. Mopa BapuaImoHHOTO psjia

n; | 1416 | 10

paBHa...
N1
2) 16
3)2
4) 10
21. Menuana Bapuarmonsoro psga 0,1,1,1,2,2,3,4,4 papHa...
1)2
2)1
3)4
4)3
22. HeckonbKO BETMYMH U3MEPEHBI C TOTPEUTHOCTSIMH.
[Tpu BBIYMTAHUU TAKUX YUCEN UX
1) oTHOCHTENIEHBIEC TIOTPEIIHOCTH CKJIABIBAIOTCS
2) OTHOCUTEIIbHBIE OTPEIIHOCTH BBIYUTAIOTCS
3) MOTpenTHOCTH CKJIaIBIBAIOTCS
4) NOTrpeIIHOCTH BBIYUTAIOTCS
23. HeckonbKO BEIMYUH U3MEPEHBI C TOTPEIIHOCTIMHU.
[Tpy yMHOXXEHMM TaKUX YHUCEIN UX
1) oTHOCHTENIEHBIEC TIOTPEIIHOCTH CKJIABIBAIOTCS
2) OTHOCUTEIIbHBIE OTPEIIHOCTH BBIYUTAIOTCS
3) MOTpenrHOCTH CKJIaBIBAIOTCS
4) NOTrPeIIHOCTH BBIYUTAIOTCS
24. HeckonbKO BEIMYUH U3MEPEHBI C MOTPEIIHOCTIMHU.
[Tpu neneHnn TakUX 4UCEN UX
1) oTHOCHTENEHBIE IOTPEITHOCTH CKIIaIBIBAIOTCS
2) OTHOCHUTEIIbHBIE OTPEIIHOCTH BEIYUTAIOTCS
3) MOTpeuTHOCTH CKJIaBIBAFOTCS
4) NOTPEeIIHOCTH BBIYUTAIOTCS
25. Jlanb! 1Ba uncia ¢ norpemHoctsamu x=8 + 0,2; y=51 0,3. Paznocts (X-y) Aaer pe3ynbraT
1)3£0,5
2)3+0,1
3)3+0,1
4) 3,1



3. METOJIUYECKHE MATEPHAJIbI, OHNPEJAEJSIIONINE  ITPOLEIYPHI
OIIEHUBAHHMSA 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIN) OIBITA
JEATEJBHOCTH, XAPAKTEPHU3YIOIIUX STAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIUI

.HCKLII/II/I OLCHUBAKOTCA IO IMMOCCHIAEMOCTHU, AKTUBHOCTHU, YMCHUIO BBIACIWUTL IJIABHYIO
MBICIIb.

HpaKTI/I‘-IeCKI/IC 3aHATHSA OLCHUBAKOTCA II0 CaMOCTOATCIIbHOCTH BBIIIOJITHCHUA pa6OTBI,
IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBIITOJIHEHMS.

CaMocTrogTenbHas pa60Ta OIICHUBACTCA IO KadYCCTBY M KOJIMYCCTBY BbIIIOJHCHHBIX
JIOMAIIHUX padoT, IpaMOTHOCTH B O(OPMIICHUH, TPABHUIIBHOCTHU BBIIIOJHEHHUS.

[TpomesxyTouHas aTTecTanus NPOBOIUTCA B (OpME 3a4eTa C OLCHKOM.

Kputepuu oreHku 3aueTa MOryT ObITh IOJYYEHBI B TECTOBOH (pOopMe: KOJIMUECTBO OAJIOB
WIH YAOBIETBOPUTEIBHO, XOPOLIO, OTIAUYHO. {7151 IOdy4eHHUs] COOTBETCTBYIOLIEN OLICHKH HA 3a4eTe
[0 KypCcy HCHOJIb3YyeTCsl HAKOIUTENbHAas CHCTeMa OaJlsIbHO-PEUTHMHIOBOM pPabOThl CTYIEHTOB.
HToroBas oLeHKa CKJIQIbIBAETCS U3 CYMMbl OQJIJIOB MJIM OLIEHOK, IOJYyYEHHBIX IO BCEM paszesiaM
Kypca U CyMMbI 0aJllIOB IOJIYYEHHOM Ha 3aydeTe.

Kpurepun ouneHkn ypoBHsA 3HaHMM CTYAEHTOB C MCIOJIB30BAaHMEM TECTa HA 3a4eTe IO
y4eOHOH TUCIMIIIIMHE

Omnenka XapakTepUCTUKH OTBETA CTY/ICHTA
OT1nu4HO 86-100 % mpaBHIBHBIX OTBETOB
Xopo1io 71-85 %
Y IOBIIETBOPUTEIIHHO 51- 70%
HeynoBierBoputenbHO Menee 51 %

OHGHKa 3adYTCHO» COOTBCTCTBYCT KpUTCpUsIM OLCHOK oT «OTIHUYHO» a0
«KYyHOOBJICTBOPUTCIIBHO.
OHGHKa «HEC 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKHU «HCYAOBJICTBOPUTCIILHO.

KonndecTtBo 0aljIoB M OLEHKA HEYAOBJIETBOPUTENIBHO, YJOBIETBOPUTEIBHO, XOPOLIO, OTIMYHO
OIPEIENAIOTCS IPOTPAMMHBIMU CPEICTBAMU I10 KOJIMYECTBY INPABUIIBHBIX OTBETOB K KOJIMYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kputepun onieHHBaHHSI KOMITETEHITUI CIIEAYIOIIHUE:

1. OrtBerbl UMEIOT TMOJHBIE pemieHus (C MpaBUIBHBIM OTBeTOM). WX conepkaHue
CBUJICTEILCTBYET 00 YBEPEHHBIX 3HAHUSAX OOYYarOmIerocs W O €ro yMEHHH pellaTh
npodeccuoHanbHbIe 3a/1a4H, OIEHUBAETCS B 5 6a/I0B (OTIMYHO);

2. bomee 75 % OTBETOB MMEIOT TOJHBIC pelIcHHs (C MPABWIBHBIM OTBeTOM). VX comepikaHue
CBUCTENHCTBYET O JIOCTAaTOYHBIX 3HAHUSAX OOydYaromierocs HW €ro YMEHUU peliaTh
npodeccuoHabHbIC 33/1a4n — 4 6aiuia (Xopoiio);

3. He menee 50 % oTBEeTOB UMEIOT MOJHBIE pPelIeHUs (C MPaBUIBLHBIM OTBETOM). VX conmepkanue
CBUJICTEILCTBYET 00 YJOBIICTBOPUTEIBHBIX 3HAHUSIX OOYYAIOIIETOCS M O €r0 OrpaHUYCHHOM
YyMEHMHM pemath npodecCHOoHambHBIE  3aJadd, COOTBETCTBYIOIIME ero Oymymiei
kBanudukau — 3 6amia (yJI0BJICTBOPUTEIHHO);

4. Menee 50 % OTBETOB HMEIOT peEIIEHUS C TNPaBUIBHBIM OTBeTOM. WX coxepxkanue
CBUJCTEILCTBYET O CJIA0BIX 3HAHWUAX OOydaromerocss W ero HEYMEHWH pellaTh
npodeccroHanbHble 3a1a4n— 2 6asia (HeyI0BIETBOPUTEIHHO).
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