OueHouHble cpeaCcTBA J1s1 MPOBEACHUS ATTECTAIUN
no aucuuIuinHe/mpaktuke «llpukinagnas OMoCTaTUCTHKA)
s ooydawmuxess 2024 romga mocTynjieHus
1o o0pa3oBaTe/IbHOM NMPOrpamMmme
33.05.01. ®apmanus,
npopuab Papmanus,
(cmenuaJnTeT),
(¢popma 00yueHus ouHas

2024- 2025 yueOHblii ro.

OueHouyHbIE cpelncTBa [JiIsi TPOBEACHUSA TEKYIIEeW aTTecTaluu 1o
JTUCLUILIAHE.

1. Texymias arrectausi BKIIOYAET CICAYIOIINE THUIIBI 3aJaHUN: TECTUPOBAHUE,
pElIEHUE CUTYallMOHHBIX 337a4, OLIEHKA OCBOCHUSI IPAKTUYECKUX HABBIKOB
(yMeHuii), KOHTpOJbHas paboTra, codeceqoBaHUE O KOHTPOJIBHBIM BOIPOCAM,
TOKJIaJ.

1. ITpuMepbl TECTOBBIX 3aIaHUI
[TpoBepsiembie MHAMKATOPBI JocTH)eHus kommeTeHnuu: YK-1; OINK-1, ITK-10

1. CraTuctuyeckas runoresa - 9To:
1) mo6oe npeanoioKeHue, UCIoIb3yEMOE B CTATHCTHYECKOM UCCIEA0BAaHUN

2) IMPCAIIOIIOKCHUC OTHOCHTCIIBHO CTATUCTHYCCKUX XAPAKTCPUCTHUK
PE3YJILTAaTOB I/IBMepeHI/Iﬁ HJIM OTHOCHUTCIIBHO UX 3aKOHA paCIIpCaACIICHHUA

3) Hay4HOE MPEATNOJI0KEeHNE, BEIABUTAEMOE JIsl OOBSICHEHUS KaKOTO-T1M00
SBJICHHSI ¥ TPEOYIOIIee MPOBEPKU HA OTIHITE

2. Kpurtepwuii - 3T10:
1) oTIMYNTENBHBIN MPU3HAK, TIPUHUMAEMbBIN 32 HOPMY, MEPHUJIIO

2) TO, 4TO YJOCTOBEPSAET 0ObEKTUBHYIO HUCTUHHOCTh TTO3HAHUS
3) HaOop MpaBui, NPUHUMAEMBIX JJIsI IPOBEPKU CTATUCTUUECKON THUIIOTE3bI

3. MouHoCTs KpUTEpHs IpeaCTaBiIsIeT co00it:
1) 00beKTHI, BBOJUMBIE B IPOLIECC TPOU3BOICTBA

2) BEpOSATHOCTh HE COBEPLIUTH OLIMOKY BTOPOIO poJia
3) BEepOSITHOCTh HE COBEPIIHUTH OITHOKY MEPBOTO PoJia

4. Ommbka rmepBoro poja - 3To:
1) mpuHsATHE OCHOBHOW TMIIOTE3bI, KOT/Ia OHA OMHUO0YHA

2) OTKJIOHEHHE OCHOBHOM TMIOTE3bI, KOT/1a OHA MMPaBUIbHA



3) OTKJIOHEHUE aTbTEPHATUBHON TMIIOTE3bI, KOTJa OHA ITPaBUIIbHA
4) ommOKa Npyu UCUUCICHUU CTATUCTUYECKOTO MOKa3aTes

5. Ommbka BTOpOro poja - 3T0:
1) mpuHATHE OCHOBHOI TMIIOTE3bI, KOTJa OHA OLIMO0YHA

2) OTKJIOHCHHE OCHOBHOM T'UII0TC3bI, KOI'Aa OHA IIPpaBUJIbHA
3) omInoKa IMIPpHU YCTAHOBJICHUU UCTUHHOI'O 3HAYCHUS ITPU3HAKA
4) IIPUHATHUC aHBTepHaTHBHOﬁ THUIIOTC3bI, KOT'ZIa OHa omnooYHa

6. YpoBeHb 3HAUMMOCTH - 3TO:
1) BepOATHOCTD, C KOTOPOU TapaHTUPYETCSI HAJICKHOCTh pe3yIbTaTa

HCYHCJIICHUA TOI'O NI MHOI'O ITOKAa3aTCIA

2) BCIIMYMHA KOJIMYCCTBCHHOI'O ITOKA3aTCJIA NI CTCIICHD ITPOABJICHUSA
KadCCTBCHHOI'O ITOKa3aTCJIsA

3) BEpOATHOCTh, COOTBETCTBYIOIIAsA OTKJIOHCHUIO BEPHOW TUIIOTE3bI

/. Kputnueckas 00J1acTb 3HAUEHHUH - TO:
1) MakcuMasbHbIE 3HAUECHHSI PU3HAKA

2) MUHUMAJIbHBIC 3HAYEHUS MPU3HAKA

3) obnacTh, momaaHue 3HAYCHHS CTATUCTUYECKOTO KPUTEPHUS B KOTOPOIO
MPUBOJUT K OTKJIOHEHUIO UCTIBITHIBAEMOM CTATUCTUUECKOW TUTIOTE3bI

4) o6nacThb, MonaJaHue 3HAYCHUSI CTATUCTUYECKOTO KPUTEPUSI B KOTOPOTO
PUBOJIUT K MPUHATUIO UCTIHITHIBAEMOMN CTATUCTHYECKOM TUTTOTE3bI

8. Hyneas rumoresa - 3T0:
1) BBIABUHYTAS TUIIOTE3a, KOTOPYIO HYKHO MPOBEPUTH

2) rumnoTesa, ONpeeIIsIoias 3aKOH pacipeieeHus
3) rumoTesa 0 PaBeHCTBE HYJIIIO MapaMeTpa pacipeieIeHHs
4) runoresa o JIOCTOBEPHOCTH HAOJI0IaeMbIX pa3Inuuid

9. AnbrepHaTHBHAas TUIIOTE3A - ATO:
1) BBIABUHYTAs TUIIOTE3a, KOTOPYIO HYKHO IMPOBEPUTH

2) runotesa, onpeeaonas 3aKk0H pacnpeaeaeHus

3) runoresa, NPOTUBOMOJIOKHAS HYJIE€BOI



4) runore3a 0 HEPABEHCTBE HYJIIO MapaMeTpa pacupeaesiCHUs

10.HyneByto rumoTe3y OTBEpraroT, eCiu:
1) HaGMroaeMble 3HAYCHHS CTATHCTHKN KPUTEPHS TIOMAIal0T B KPUTHIECKYIO

001aCcTh

2) HabIro1aeMble 3HAUYEHUS! CTATUCTUKU KPUTEPUS HE TIONAJal0T B
KPUTHUYECKYIO 00JIacTh

3) HaOmrogaeMble 3HAYCHHS CTATHCTUKN KPUTEPHS TIOMAIAI0T B IOy CTUMYIO
001aCcTh

4) nabOyrogaeMble 3HAUCHUS] CTATUCTUKU KPUTEPUSI paBHBI HYJTIO

1.2. IIpuMepbl CUTyallMOHHBIX 3a1a4

[TpoBepsiembie UHAMKATOPHI JocTHXKeHUs kommeTteHimu: YK-1.2; OITK-1.4,
I1K-10

3anaua 1. IIpu BeiOOpKE 0OBEeMOM n, =40 HaiifeHa cpeaHss Macca < M, >= 0,52

Ta0JICTOK, B3ATHIX M3 MEPBOM MapTUu; MO BBIOOPKE N, =50 HaWJeHA CpeIHss

macca <M, >=0,5052 TabGIeTOK, B3SITHIX U3 BTOPOW MapTuU. MI3BECTHBI OlEHKU

aucriepeuid: m? =2,5x107°, m; =36x10°. [lpu ypoBHE 3HAYMMOCTH 0,05

BBIAACHUTBb, MOXKHO JIM CUHUTATh PA3JIMUUC B CPCAHUX 3HAYCHHUAX MACC TaOJIETOK

CIIyYalHBIM.

3anaya 2. 3aj1aH BpeMEHHOM psif;

T 1 2 3 4 5 6 7 8 9

X 12 15 18 22 25 31 32 37 41

ITocTpouTs MMHENHYIO MOJIENB, TapaMeTpbl KoTopoit onennts MHK.

[TocTpouTh TOUEUHBIN MPOTHO3 HA JBA I1ara BIIEPE.

Otobpasuth Ha rpadukax (aKTHUYECKHUE TaHHBIE, PE3YJIbTaThl PACUETOB U

MIPOTHO3UPOBAHUS.

1.3. Tlpumepnl 3amaHuii MO OIGHKE OCBOCHUS TMPAKTUUYECKUX HABBIKOB

IIpoBepsiemble MHAUKATOPHI HOCTHXEeHUS komneTeHiuu: YK-1.2; OIIK-1.4,
I1K-10

3agaya 1. 3agaH BpeMEHHOM psiA;



1. TlocTpouTs JIMHEWHYIO MOJEINb, TapaMeTpbl KOTOpoi orieHuTs MHK.
2. TlocTpouTh TOUYEUHBIN MPOTHO3 HA JBA Il1ara BIEpes.
3. Otobpa3uth Ha rpadukax QakTHUECKHe AaHHBIE, PE3yJIbTaThl PACYETOB U
IIPOTHO3UPOBAHUS.
3anava 2. J[aHbl pe3ynbTaThl U3MEPEHUI YaCTOTHI CEPIECYHBIX COKpameHui 11

CTYJIGHTOB, MPOBEACHHBIX Cpa3y IOCJIE€ OKOHYAHHUA 3aHATUNA MO (PU3KYIBType
(Be10opkaX1), u 10 ctynenToB — uepe3 30 MUHYT IOCIE€ OKOHYAHMS 3aHATHM 110
¢uskynbType (BbIOOpKa X2):0LEHKH JUCHEPCU COOTBETCTBEHHO paBHBI S21=
139,9, S22= 74,2. 1lpu ypoBHe 3HaunMmoctd 0,05 mpoBepuUTH THNOTE3Y O
PABEHCTBE I'€HEPAIbHBIX TUCTIEPCUI TIO pe3ybTaTaM MPOBEICHHBIX U3MEPEHHUIA.

1.4. Ilpumep BapuaHTa KOHTPOIBHOUN pabOTHI
[TpoBepsiembie UHAMKATOPHI JocTHXKeHUs kommeteHiuu: YK-1.2; OI1K-1.4,
I1K-10

3amaua 1. Ilepen coayen 3k3aMeHa Yy CTYJACHTOB OINpPENENsUIach 4YacToTa
IyJnbCca. bpulM MOMy4YeHBI CIEAYIOIMUE JaHHbIE: y 2 CTYIEHTOB — 76 ynapoB B
MHHYTY, Y 3 cTyaeHToB — 80 y1apoB B MUHYTY, y 4 cTyAaeHTOB — 108 ynapoB B
MUHYTY, y 2 CTyA€HTOB — 116 ynapoB B Munyty, y 20 cTyAeHTOB — 88 yIapoB B
MUHYTY, Y 6 CTyAeHTOB — 98 ynapoB B MUHYTY, y 17 cTyleHTOB — 86 yaapoB B
MUHYTY

ITocne cmaum sk3aMeHa oHa coctaBisuia y 19 cryneHtoB — 78 ynapoB B
MUHYTY, Y 3 CTYIEHTOB — 76 y/1apoB B MUHYTY, Y 3 CTYA€HTOB — 75 yJapoB B
MUHYTY, Y 4 CTYJE€HTOB — 75 y/IapOB B MUHYTY, Y 2 CTYA€HTOB — 85 yJ1apoB B
MHHYTY, y 6 cTyIeHTOB — 82 ynapa B MUHYTY, y 17 cTyaeHToB — 79 ynmapoB B
MUHYTY.

Beeaute pannbie B Exell. Iloctpoiite rucrorpammbl. Paccuutaiite
napaMmeTpsl BbIOOpoK. Ormpenenute, NOCTOBEPHO JIM OTIMYAETCS IMOKA3aTelb
YacTOThI IMyJbCca Mepe]l SK3aMEHOM OT YacTOThl MyJIbCa Y 3THX K€ CTYACHTOB
nociie 9k3ameHa (mpu ypoBHe 3Hauummoctd p < 0,05)? Omnpepenure
JOBEpUTENIbHbIE MHTEPBANbl JJIsl T€HEPATbHBIX CPEIHUX 3HAUYECHUH YaCTOTHI
MyJibCa /10 U MOCJe dK3aMeHa.

3anauya 2. JlaHbl pe3yJabTaThl U3MEPEHHUIN YaCTOThI CEPJICUHBIX COKpAIIEHUN
11 cTyaeHTOB, MPOBEAEHHBIX Cpa3y MOCIE OKOHYAHMSI 3aHSITHIA 10 (PUKYIBTYpE



(Be16OpKaX1), 10 ctynenToB — uepe3 30 MUHYT MOCJIe OKOHYAHUS 3aHATUHN 11O
bu3kyabType (BbIOOpKA X2):0lICHKU JUCIIEPCHUNA COOTBETCTBEHHO paBHBI S21=
139,9, S22= 74,2. 1Ipu ypoBHe 3Haunmoctu 0,05 mpoBepUTH THUNOTE3Y O
PaBEHCTBE I'eHEPAIbHBIX IUCTIEPCUI TIO pe3yibTaTaM MPOBEIEHHBIX U3MEPEHHI.

33,[[&‘-18, 3. HCCJIGI[OB&JIOCB BJIMSIHUC TPCHHUHI'A HA YPOBCHb TPCBOKHOCTH.

Ncxonnbie nanabie 0OpMIICHBI B BUJIE CJICIYIONICH TaOIUIIbI:

N | ®aviums YpOBEHB TPEBOKHOCTH JI0 | YPOBEHb TPEBOKHOCTH MOCIIE
TPEHUHTA TPCHHUHTIa

1. | U sanos 24 29

2. | Ilerpos 12 12

3. | Cumopos 42 41

4. [ToroB 30 31

5. | Hukonaes 40 32

6. | Koszmos 55 44

7. | Urnarbes 50 50

8. | CemeHoB 52 32

Q. Eropos 50 37
10.| AunekceeB 22 21

11| 3yoOos 33 34

12 | AbpocrmoB 78 56

13| KotoB 79 78

14 | Cypuxkos o5 23




1.5. IIpuMepbl KOHTPOJIBHBIX BOIPOCOB sl cOOeCceT0BaHuUs
[TpoBepsiembie MHAMKATOPHI JOcTHKeHUs KomrieTeHIuu: YK-1.2; OI1K-1.4,
[1K-10

1. Ucnonp3oBaHus MCTOAd HAMMCHBIIMUX KBaApPaTOB  OJIA JIMHCHHOM
AIlIIPOKCHUMAITHH.

2. TlpoBepka CTAaTUCTHUYECKHX THUIIOTE3 C TOMOIIBI0 MapaMETPUIECKUX
KPUTEPUEB JJIsI CDABHEHHUSI CPEIHUX.

3. IlpoBepka CTAaTUCTHUECKUX THUIMOTE3 C TOMOIIBIO HEMapaMeTPUIECKUX
KPUTEPUEB IJIsI CDABHEHHUSI CPETHUX.

4. CpaBHeHHE aucniepcuil ¢ momolibio kputepus Oumnepa-CHenexopa.
1.6. ITIpuMmepsl TeM TOKIAT0B
[IpoBepsieMble MHAMKATOPHI JOCTKeHUs KomrieTeHiun: YK-1.2; OIIK-1.4,
I1K-10

1. TenepanbHas ¥ BBHIOOPOYHBIE COBOKYIMHOCTH. BapuanmoHHbIC psIbI,
MOJIMTOH, TUCTOTpamMmMa, SMIupudeckas GyHKIUS pacrpenesieHusl.

2. O]_IGHKI/I YHCIOBBIX XAPAKTCPHUCTHK PACIIPCACICHUA TOYCYHBIC U
HHTCPBAJILHBIC.

3. OHGHKI/I YHCIOBBIX XAPAKTCPHUCTHK PaACIIPCACICHUA TOYCYHBIC U
HHTCPBAJIbHLIC.

4. Pacnpenenenue CTbIOJICHTA. OueHka CiaydallHBIX MOTPENTHOCTEN
MPSIMBIX U KOCBEHHBIX U3MEPEHUI.

2. OrneHOYHBIE CpEICTBA ISl MPOBEACHUS TPOMEKYTOYHOM aTTeCTallid TI0
TUCIUILINHE

[IpomexyTouHas arrecTauus NpoBOAUTCA B popMe 3auera.

[IpoMexxyTouHass arrecramus BKJIOYAECT CICAYIOIIUME THUIIBl 3aJaHUM:
pElLICHUE CUTYAIMOHHBIX 3a]a4.

2.1. Ilpumepsl CUTYallMOHHBIX 3a]1a4

IIpoBepsiemble MHAUKATOPHI HoCcTHXeHUs komneTreHiuu: YK-1.2; OIIK-1.4,
I1K-10

1. JIsymsa npubGopamu B OJHOM M TOM K€ MOPSAJKE U3MEpPEHbI 5 neTaned u
MOJIYYEHBI CIEAYIONINE PE3YNIbTATHI (B COTHIX JIOJISIX MM):
X, 6 7 8 5 7




Y 7 6 8 7 8

[Ipu ypoBHe 3Haummoctu 0,05 yCTaHOBUTH, 3HAYUMO JIUM PaA3IUYAIOTCS
pe3yibTaThl U3MEPEHUI.

2. MeToioM JUCIIEPCMOHHOIO aHaidu3a npu ypoBHe 3Hauumoctu 0,05
OLICHUTH BiMsiHUE akTopa F Ha U3MeHeHue perucTpupyeMoil BeTMUUHbI
Ouenuts cuiny Biusinus gaxropa F.

Howmep VYpoBuu ¢akropa F
UCIIBITAHUS
F1 F2 Fs Fa F
1 32,2 35,2 45,7 42,5 36,8
2 32,7 35,2 442 54,5 37,0
3 30,7 32,2 43,7 35,7 38,0
4 33,7 33,8 440 53,6 37,0

B nonHom o0bemMe (pOHJ OLIEHOYHBIX CPEACTB MO JAUCLMIUIMHE/ TIPAKTUKE
noctyrneH B DMMOC Boar' MY mo cepike(am):

Poc+3ap:
https://elearning.volgmed.ru/course/view.php?id=6721
AHTI:
https://elearning.volgmed.ru/course/view.php?id=7151

PaccMoTpeno Ha 3acemanuu kadeapbl GU3NKN, MATEMAaTUKH U UH(POPMATHKN
BoarI' MV «17» utonst 2024 r., npotokon Ne 11

3aBenyroniuii kageapoi o C.A. lllemsknua
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