MHUHHUCTEPCTBO CEJbCKOI'O XO351MCTBA POCCUMCKOM ®EJEPAIIUA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHNE
BBICHIET'O OBPA30OBAHMA
«Ka3aHcKkui rocyfapcTBeHHbIN arpapHbIi YHUBEPCUTET»

(®I'BOY BO KA3AHCKHU 'AY)

WHcTuTyTa MEXaHU3aIMK ¥ TEXHHYECKOTO CepBUCa
Kadenpa ¢usuku u MmaTemaTuku

OOKYMEHT NoarnmcAH yTBEP}KHAIO .
SNEKTPOHHOW NOAMNUCHIO [TpopexTop no HayyHOU paboTe
Y MHHOBAIIMSM, TIpodeccop

Ceptudukat: 75A526385135E686C80BODF18B510A12
Bnageneu: Kanumynnui Mapat Haaunosuy M.H. KaJ'H/IMy'J'IJ'II/IH

Hencteutenen: ¢ 16.07.2025 go 09.10.2026
L ) «22» mas 2025 r.

®OH/I OHEHOYHbLIX CPEJACTB
JIJISI TIPOBEJAEHUS IPOMEKYTOYHOM ATTECTALIUU OBYUYAIOLIIUXCS
mOo AMCHUIIJIMHE
«MeToabl 00padOTKH JAHHBIX»
(OueHo4HbIE CPEICTBA U METOAUYECKHE MATEPHUAJIBI)

IPUIIOKEHHE K pabodell mporpaMMe AUCHUILIMHBI (K pabouelt mporpaMmme NpakTHKH)
I'pynna Hay4HBIX CIEUAIBHOCTEN
1.5 bnosnornyeckne Hayku

Hayunas cnenmanbHOCTb
1.5.5 ®u3n0J0r1ue 4eJ10BeKA U 'KHBOTHBIX

YpoBeHb
IHoaroroBka HaAy4YHbIX M HAYYHO-NIEJATOTHYECKUX KAaPOB

®opma 00yueHust
Ounas

Kazaup — 2025 1.



CocraBuTenb:

I.T.H., Ipodeccop HosToB PaBuis MOparnMoBuy
JIo/mKHOCTD, ydeHast CTeleHb, y4EHOE 3BaHHe O.1.0.

OrneHouHble CpeacTBa OOCYXKAECHBI U OJOOPEHBI Ha 3acelaHuM Kadenpbl (GU3UKH U MaTEeMAaTUKU
«21» ampens 2025 roga (mpotokost Ne 8)

3aBeayromuii kadenpoi:

I.T.H., Ipodeccop HosToB PaBmis MoparnMoBuy
JIo/mKHOCTD, ydeHast CTeleHb, y4EHOE 3BaHHE O.1.0.

PaccMoTpeHbl U 0I0OpEeHBI HA 3aceAaHUU METOJAMYECKOW KOMHCCHU MHCTUTYTa MEXaHH3alUd U
TEXHHUYECKOTO cepBrca «24» anpens 2025 roxa (mpotokoi Ne 8)

[Ipencenarens METOAUYECKONH KOMUCCHUMU:

K.T.H., JOIICHT Sunnaryniania Ancy Hannesna
JIoIKHOCTB, yueHast CTereHb, yUeHOe 3BaHNe d.1.0.
CoriacoBaHo:
Jlupektop Mensenes Brnagumup MuxaininoBua
®.U.0.

[TpoTtokoun yuenoro coBeta uncturyra Ne 10 ot «30» anpens 2025 roga



1. IEPEYEHHh KOMIETEHIIUA C YKA3BAHUEM ITAIIOB X ®OPMHUPOBAHMUS B
IMPOOECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbraTe OCBOEHHs NpOrpaMMbl MOArOTOBKM HAYYHBIX M HAYYHO-IEIArOTMYECKHX
KaJIpOB B acCHUpaHType MO HAay4yHOW crenuanbHocTH 1.5.5 ®usmnonorus yenoBeka U >KUBOTHBIX,
oOydaromuiics mo aucuuiuinHe «Meroabl 0oOpaOOTKM JAHHBIX» JOJDKEH OBJIAJETh CIEAYIOLIUMU
pe3ynbTaTamu:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI

Konx xomriereHnnu Pe3ynbpTaThl ocBOeHUS 00pa30BaTEIbHON MPOTrPAMMBI
VYK-1 CnocobHocTs K | 3HATH:
KPUTUYECKOMY aHAJIN3Y U | OCOOCHHOCTH MCIIOJIb30BaHUsI COBPEMEHHBIX MaTEeMaTHYECKUX
OLICHKE COBPEMEHHBIX | METOJI0B 00paboTKu JAHHBIX npu pelieHnn
HAy4yHBIX  JOCTH)KCHHH, | UCCIIEJOBATEIbCKUX U IIPaKTUYECKUX 3az1a4y B
TEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHOMN 1eATENbHOCTH.
W€  TpH  PEUICHUU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATH pabOThl 10 UCHOJb30BAaHUIO COBPEMEHHBIX
OPAaKTUYECKUX 3aJlad, B | MATEMaTUYECKHMX METOJ0B OOpabOTKH JAHHBIX IPU PELICHUU
TOM quclie B | HCCJEI0BATEIbCKUX u MIPAKTUYECKUX 3a1a4y B
MEXIUCLUIIIIMHAPHBIX npodeCcCHOHATILHOM 1eATEIbHOCTH.
oOJractax Baagern:
croco0amMM UCIOJIb30BaHUS COBPEMEHHBIX MaTeMaTHYECKHX
METOJI0B o0paboTku JAHHBIX npu pelieHun
HCCJIEI0BATEIBCKUX U IIPaKTUYECKUX 3az1a4y B
POECCHOHAIBHON JESTEIIHbHOCTH.




2. THUHOBBIE KOHTPOJIBHBIE 3AJIAHUSA WJINW HWHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIsSI OIEHKHW 3HAHWUM, YMEHWI, HABBIKOB U (WJIN) ONBITA
JAEATEJIBHOCTMU, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

Bonpocsl kK HHAUBUIYAJILHOMY cO0eceI0BAHNIO

OcHOBHBIE TIOHATHS MAaTEMATHYECKON CTATUCTUKHU.
[Tonydenue u npeaBapurtenbHas 00padoTKa TaHHBIX.

OCHOBBI TEOPHH NTOIPELIHOCTEH.

AGCOII0THAS M OTHOCUTENIbHAS TOIPEIIHOCTH.

CyMMBI ¥ Pa3HOCTH, IPOU3BEICHUS U YACTHBIE MOTPEITHOCTEH.
CraTucTuyecKuid aHAJIN3 CIIyYalHbIX MOTPEITHOCTEN.
Brruncnenue morpenrHocTedt GyHKIHH.

: CTatucTudeckue MeTobl 00pabOTKU JaHHBIX.

. IlepBuunas 0OpabOTKa CTATUCTHYSCKHUX JAHHBIX.

10. ITpomaxu

11. B3BeuieHHbIe cpeHUE.

12. Omnupuueckas QyHKIUS pacrpeaeacHus.

13. CraTucTrueckre OICHKH IMapaMeTPOB PACIIPEICIICHHUS.

14. dynkuroHaNbHAS U KOPPENALUOHHAS 3aBUCUMOCTH.

15. KoppensuroHHbIH aHaIN3 JaHHBIX

16. KoaddurmeHT Koppensiyuu 1 ero CBOKWCTBA.

17. IIpoBepka rUmoTe3bl O 3HAYMMOCTH BEIOOPOYHOTO KO3(pPHIIMEeHTA TMHEHHON KOPPEISIHH.
18. PerpeccroHHBIN aHAIU3 JaHHBIX

19. Henunelinas perpeccus.

20. MeTo1 HAaMMEHBIITUX KBAIPATOB.

21. MeToa HaMMEHBIITUX KBaIPATOB ISl HETUHEHHBIX MOIeTei
22. MHOECTBEHHAsI PETPECCHSI U KOPPETISAIIHSL.

23. JluciepcoHHBIN aHAIN3

24. Kpurepuii cornacus [Tupcona

25. MeTo/b! TUTAaHUPOBAHMSI SKCTIEPUMEHTA.

26. CoBpeMeHHBIE METOABI 00PaOOTKH MHOTOMEPHBIX JTAHHBIX.

27. MeTo/ T1aBHBIX KOMIIOHEHT.

28. VIckyccTBeHHBIC HEHPOHHBIE CETH.

29. Bosbiire naHHEBIE.

30. IIporpaMMHBIE CpeAcTBa ISl pealin3alliil YUCICHHBIX PACYETOB.

CoNok~wWNE



Bomnpocs! k Tecty
JleMOHCTpallMOHHAS BepCcUst
1. 'enepanbHasi COBOKYIHOCTb — 3TO ...
1) Bcst uccnieyemasi COBOKYIMHOCTh OOBEKTOB
2) COBOKYITHOCTh CJIy4aifHO OTOOpaHHBIX OOBEKTOB
3) COBOKYITHOCTh OOBEKTOB, BHIOPAHHBIX Yepe3 ONpeeICHHBII HHTepBal
4) COBOKYITHOCTb U3 HEMEPECEKAIOIUXCS TPYIIT
2. BeiOopoyHast COBOKYITHOCTb — 3TO ...
1) COBOKYITHOCTB M3 HENEPECEKAIOUINXCS TPYII
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX 0OBEKTOB
3) Bcs ucciiegyemasi COBOKYITHOCTb OOBEKTOB
4) COBOKYIMHOCTb 00BEKTOB, BHIOPAHHBIX Yepe3 ONpeesIeHHBI HHTEPBAI
3. O6beM BBIOOPKH — 3TO ...
1) uncno, paBHOE KOJIMYECTBY OOBEKTOB IT'€HEPaAIbHOMN
WIN BEIOOPOYHOM COBOKYITHOCTH
2) yKcio, paBHOE CpelHEMY apU(PMETHIECKOMY OOBEKTOB
3) uucio, paBHOE MaKCUMaJIbHOMY 3HAU€HHIO COBOKYITHOCTH
4) unciio, paBHOE MUHUMAIbHOMY 3HAYE€HUIO COBOKYITHOCTH
4. ... — 3710 HauboJee YacTo BCTPEUAoIeecs 3HAYCHUE BapUaHTBHI.
1) mennana
2) Moga
3) pa3max BapbHUpOBaHUS
4) cpeaHee 3HaueHUE
5 ... — 9TO0 BapHMaHTa, KOTOpAas ACTUT BAPHALMOHHBIA Psi/l HA IBE paBHBIE YacTH
1) meauana
2) Mmoga
3) pa3max BapbHpOBaHUS
4) cpenHee 3HaUEHUE
6 ... —2TO pa3HOCTh MEXAY HanOOIbIIEH U HAaUMEHbIIeH BapUaHTON
1) menuana
2) Moga
3) pa3max BapbHUpOBaHUS
4) cpenHee 3HaYCHHE
7. CraTuctuyeckas runoresa — 370 ...
1) runoresa o Bujie HEU3BECTHOT'O paclpe/ieleHUs WK O
napameTpax U3BECTHBIX PacIpeesIeHIH
2) TumnoTe3a o BUJIE U3BECTHBIX paclipeieleHui
3) runoTe3a 0 KpUTHUECKOM o0nacTu
4) runoTesa o nmapaMeTpax HEU3BECTHBIX pPaCIpeeIeH M
8. CraTuCTHYECKHE THITOTE3bI
1) BBIABUTAIOTCS O BBIOOPOYHBIX COBOKYITHOCTSIX, & IIPOBEPSIOTCS 110 TeHEPaIbHBIM
COBOKYITHOCTSIM
2) BBIABUTAIOTCS O BBIOOPOYHBIX COBOKYITHOCTSX, & IIPOBEPSIOTCS TOXKE IO
BBIOOPOYHBIM COBOKYITHOCTSIM
3) BBLABHUTAIOTCS O TeHEPAIbHBIX COBOKYITHOCTSIX, @ IIPOBEPSIFOTCS MO0 BEIOOPOUHBIM
COBOKYITHOCTSIM
4) BBIIBUTAIOTCS O T€HEPATIBHBIX COBOKYITHOCTSX, & IIPOBEPSIOTCS TOXKE T10
9. IIpoBepsiemas (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 Be16opku n: x1, X2, ..., Xn BEIOOPOYHAS AUCTIEPCUS OTIPECIISICTCS IO CISAYIOIICH
dbopmyie
1) Dy =>(x-X,)
2) DB :Z(.X, - XB)2
1 -
DB :_Z(xl _XB)Z
3) n
4) Dy =X(x-X,) P,
12. JInsa Be160opku n: x1, X2, ..., Xn BbIOOpOYHAs qucnepcust 0003HaueHa uepe3 cumBoa D, .

Besnmuuna 8 CH HA3bIBACTCS
1) crannapTHOM OMIMOKON
2) CTaHAapTHBIM OTKJIIOHCHHEM
3) BapralMoHHBIM K03 duIeHToM
13. Ins Be16OpKH n: X1, X2, ..., Xn BbIOOpOUHas qucnepcust o0o3HaueHa yepes cumboa D, .

Bemnuuna o, = /D, / Jn HasbiBaetcs

1) crannapTHOM OIMOKON
2) CTaHIapTHBIM OTKJIOHEHHEM
3) BapramoHHBIM K03 duIreHToM
14. BapuanimuoHHBIM psIOM Ha3bIBAETCs OCIEI0BATENBHOCTD ...
1) BapuaHT, 3aIIMCaHHBIX B BO3pACTaIOIIEM HOPsIIKe
2) 4acToT, 3alMCAHHBIX B BO3PACTAIOIIEM MOPSIKE
3) 4acToT, 3aMMCaHHbIX B YOBIBAIOIIEM MOPSIKE
4) HaKOIUIEHHBIX YaCTOT, 3alIMCAHHBIX B YOBIBAIOIIEM MOPSAKE
15. KoapuimeHT KOppensiun u3MepsieT TECHOTY ... MEXy IPU3HAKaMU
1) noka3aTenbHOM CBS3U
2) KBaJipaTHUECKON CBS3U
3) runepOoTHIEeCKON CBSI3H
4) TUHEHON CBS3H
16. KoadummeHT Koppesiuy MpUHAMAET 3HAYCHHS
I)or0mo 1
2) oT -0 J10 +o0
3) ot 0 g0 +0
4)or-1 o 1
17. Ecnu ko3¢ ¢unuent koppensiuuu paseH 0, To ... MEeXIy IpU3HAKAMU
1) cymiecTByeT MOJIOKUTEIbHAS CBSI3b
2) cyliecTBYeT OTpHIIATENIbHAS CBS3b
3) nuHelHas CBSA3b OTCYTCTBYET
4) nuHeiHas1 CBSI3b IPUCYTCTBYET
18. KoppensiroHnHast 3aBHCUMOCTB — 3TO 3aBUCHMOCTD, TIPOSIBIISTFONIASICS B TOM, UTO. ..
1) u3mMeHeHue OAHOM U3 BETMYMH MIPUBOAMUT K CTPOTO
OTIpeNIeNICHHOMY MU3MEHEHHIO IPYTOi BETHUNHBI



2) U3MEHEHHUE OJTHOM M3 BETUYHH BIICYeT U3MECHEHUE CPEHETO 3HAUYCHUS APYToit
3) u3MeHeHne OJTHON U3 BEJTMYMH IPUBOJINUT K H3MEHEHUIO IPYroil BETMYHMHBI B 2 pa3a
4) U3MEHEeHHE OJHOM U3 BEJIMUUH BJIEYET U3MEHEHHE IPYroil B 2 paza

19. UcnpaienHas BBIOOpOYHAs TUCIIEPCUS HAXOIUTCSA 10 hopmyIie

s2=_"_p,
1) n-1

g2— Znixi —(ZniXiJ
2) n-1

s- L1 .p,
3) -

S 2
4)
20. Mopa BapuaIimoHHOTO psijia
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I
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.DB

14 1 16 | 10

paBHa...
nH1
2) 16
3)2
4) 10
21. Menuana Bapuarmonsnoro psga 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2)1
3)4
4)3
22. HeckonbKO BETMYWH U3MEPEHBI C MTOTPEUTHOCTSIMH.
[Tpu BBIYMTAaHUU TAKUX YUCEN UX
1) oTHOCHTENEHBIEC TIOTPEITHOCTH CKJIAJIBIBAIOTCS
2) OTHOCUTEJIbHBIE OTPEIIHOCTH BBEIYUTAIOTCS
3) MOTpeuTHOCTH CKJIaBIBAIOTCS
4) NOTrpeIIHOCTH BBIYUTAIOTCS
23. HeckonbKO BEIMYUH U3MEPEHBI C TOTPEIIHOCTSIMHU.
[Tpy yMHOXEHMM TaKUX YHUCEN UX
1) oTHOCHTENEHBIEC TIOTPEITHOCTH CKJIAIBIBAIOTCS
2) OTHOCUTEJIbHBIE OTPEIIHOCTH BBEIYUTAIOTCS
3) MOTpeuTHOCTH CKJIaBIBAIOTCS
4) NOTPEeIIHOCTH BBIYUTAIOTCS
24. HecKONBKO BEJIMYMH U3MEPEHBI C MOTPEMIHOCTSAMH.
[Tpu neneHnn TaKUX YUCEN UX
1) oTHOCHTENTEHBIE TIOTPEITHOCTH CKIIaIBIBAIOTCS
2) OTHOCHUTEIIbHBIE OTPEIIHOCTH BEIYUTAIOTCS
3) MOTpenTHOCTH CKJIaIBIBAFOTCS
4) NOTPEeIIHOCTH BBIYUTAIOTCS
25. lanb! 1Ba uncia ¢ norpemHoctsamu x=8 + 0,2; y=51 0,3. Pasnocts (X-y) AaeT pe3ynbraT
1)3+0,5
2)3+0,1
3)310,1
4)3,1



3.  METOJIUYECKHE MATEPUAJIbI, OMNPEJEJSIOIMUE MPOLEAYPHI
OLIEHUBAHMSI 3HAHHMI, YMEHHWH, HABBIKOB W (WJIH) OIBITA
JESITEJIBHOCTH, XAPAKTEPU3YIOIIUX STAIDBI ®OPMUPOBAHUSA
KOMIETEHLIUI

Jlekuuy OLEHHMBAIOTCS MO IIOCEHNIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIJCIUTH TJIABHYIO
MBICITb.

[TpakTHueckue 3aHATHS OLEHMBAIOTCS IO CAMOCTOSITEIBHOCTH BBIIIOJHEHUS DPaOOTHI,
IPaMOTHOCTH B O)OPMIICHHH, IPABUIBHOCTH BBIIOJITHCHUSI.

CamocrosiTenbHas paboTa OIGHMBACTCS 10 KAadyecTBY W KOJHMYECTBY BBIOJIHEHHBIX
JIOMAITHUX paboT, FPAMOTHOCTH B O()OPMIICHHH, IPABUIBHOCTH BBIIOJIHCHUSI.

[TpomexxyTouHas aTTecTanus MPOBOIUTCA B (popMe 3a4eTa ¢ OLEHKOH.

Kputepun orenku 3auera MOTyT OBITh MOJYYEHBI B TECTOBOH (OopMe: KOJIHMUECTBO OAIIOB
WU YZOBJICTBOPUTEIHHO, XOPOIIO, OTIMYHO. [1JIs1 ITOJTydeHUsI COOTBETCTBYIOIIEH OICHKH Ha 3a4eTe
10 KypCY HCIOJIb3YeTCSI HAKOIMUTENbHAs CUCTEMa OaJUIbHO-PEHTHHIOBOW pPa0OTHI CTYICHTOB.
HTtoroBast oLeHKa CKJIaJbIBACTCS M3 CyMMBI OalJIOB WIIM OICHOK, MOJYYEHHBIX 110 BCEM pa3jeiaM
Kypca ¥ CyMMBI 0QJUIOB MOJTyYSHHOHN Ha 3a4eTe.

Kpurepun oueHKH ypoBHS 3HAHMH CTYJCHTOB C HCIIOJb30BAHHUEM TECTa Ha 3a4eTe II0
y4eOHOM JUCIUIINHE

Ornenka XapaKTepHCTUKU OTBETA CTYJCHTA
OTan4HO 86-100 % mpaBUJIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BII€TBOPUTEIIHHO 51- 70%
HeynosnerBopurenbHO Menee 51 %

OI_IGHKa «BadTCHO» COOTBCTCTBYCT KpUTCPUAM OLICHOK oT «OTIIMYHO» a0
«KYHAOBJICTBOPHUTCIBLHO».
OHGHKa «HEC 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLUCHKHU «HCYAOBJIICTBOPUTCIILHO.

KonnyecTtBo GayijioB M OLIEHKA HEYIOBJIETBOPUTENHHO, YIOBIETBOPUTENBHO, XOPOIIO, OTINYHO
OTIPEAEIAI0TCS IPOrPaMMHBIMU CPEJCTBAMH 110 KOJMYECTBY MPABHIIBHBIX OTBETOB K KOJUYECTBY
cilydaifHO BBIOpaHHBIX BOIIPOCOB.

Kpurepuu onieHuBaHMsI KOMIETEHIUH ClIeIyIOLIHE:

1. OrtBersl uMEIOT IMOJHBIE pemieHus (¢ mnpaBWiIbHBIM oTBeTOM). WX coxepxkanue
CBHUJIETENILCTBYET 00 YBEPEHHBIX 3HAHMAX OOydarollerocs M O €ro yMEHUM pelaThb
npodeccCuoHaIbHBIC 3a/1a4H, OIICHUBACTCA B 5 OAJIIIOB (OTIMYHO);

2.  bonee 75 % 0TBETOB UMEIOT MOJHbIE PeUIeHUs (C MpaBUIBHBIM OTBETOM). VX coneprxaHue
CBUJETEIbCTBYET O JOCTaTOYHBIX 3HAHUSAX O0OydYaromerocs M €ro YMEHUU pellarh
npodeccuoHaIbHbIE 33/1a41 — 4 Oana (XopoIo);

3. He menee 50 % oTBETOB UMEIOT MOJHBIE PeIIeHUs (C TPAaBMIIBHBIM OTBETOM). MIX conmepxanue
CBHJIETENILCTBYET 00 YJOBIETBOPUTENBHBIX 3HAHUSIX OOYYarOIIErocs U O €ro OrpaHu4eHHOM
YMEHHHM pemaTh IpodeccnoHalbHble 3aJadyd, COOTBETCTBYIOLIME €ro  Oyaymiei
KBaJUpUKayu — 3 6ansa (yI0BIETBOPUTEIHHO);

4. Menee 50 % OTBEeTOB HMEIOT peIIEHUS C TNPaBUIBHBIM OTBeTOM. WX coxepxkanue
CBHJIETENILCTBYET O CJIA0bIX 3HaHUSAX OOyyaroIlerocss M €ro HEYMEHHMH pelaTh
npodeccuoHaIbHBIC 3a/1aun— 2 Oaia (HeyI0BJIETBOPUTENIHHO).
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