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y4eOHOM rojly Ha 3acenanuu Kadeapsl JIMTEHHBIX MPOLIECCOB U MATEPUATOBEACHUS

[Iporokonm ot 20 r. Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB U MaTEPHUATIOBEACHUS

[Iporokon ot 20 . Ne
3aB. kadenpoit H.A. ®eokTucron




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

[lenbto ocBOECHMS MOAYJA NUCHUIIIMHGI "[[TaHupoBaHKe sKcriepuMeHTa’ SBIISETCS
MMOATOTOBKA OakaaBpoB 1o HampasiieHuo 22.03.02 "Metamnyprus" u npoduiito
noAroToBku "OOpaboTka METa/IOB J1aBiecHHEeM" K Mpo(dheCcCHOHATBHOM IeITeIbHOCTH B
COOTBETCTBHUU C TpeboBaHusMH DenepanbHoro I'ocymapcTBeHHOT0 00pa30BaTEIIBHOTO
CTaHapTa.

3amaueii n3y4eHus TUCIUTIINHBI SIBJISICTCS TTOATOTOBKA CTYIGHTOB K TBOPYECKOMY
MIPUMEHEHHUIO TIOJTYYEHHBIX 3HAHUN MPU CO3JJaHUU HOBBIX U COBEPIICHCTBOBAHHIO
JEHCTBYIOMUX TEXHOJIOTHYECKUX MPOIIECCOB, (HOPMUPOBAHHIO Y CTYACHTOB CUCTEMbI 3HAHUH
10 TUTAHUPOBAHUIO KCIIEPUMEHTOB BO BCeX cepax yueOHOH M MPOU3BOJICTBEHHOM
JeATEILHOCTH. DTa 3aa4a peniaeTcs CICAYIOMMMH CII0CO0aMH:

- 1aTh TIOHATHUSA 00 OLIEHKE SKCIEPUMEHTAIBHBIX JaHHBIX, TCHEPATbLHOMN
COBOKYITHOCTH M BBIOOPKH M3 HEE CIIy4alHBIX BEJIMYUH;

- chopMupOBaTh y CTYyACHTA MPEICTABICHUS O KOPPEIAUOHHOM M PErPECCHOHHOM
aHaJlM3ax, METOJMKE OLIEHKHU U OTCEMBaHUS PA3IUYHBIX (PaKTOPOB BHIOOPKH CIYUAHBIX
BEJIUYHH;

- 00y4uTh 00YYaIOIIKUXCS METOAAM IJIAHUPOBAHHOTO SKCIIEPUMEHTA U TTOUCKA
ONTUMAJIbHBIX 3HAUCHUN (YHKIIMHU OTKIIUKA B OMPEAENICHHON 00JIaCTH CyIlIeCTBOBAHUS
(haKTOpPOB TEXHOJOTUYECKOTO MPOIIECCa;

- MPUMEHSTh METO/IbI TUTAHUPOBAHHOTO AKCIIEPUMEHTA ISl 00JIETYeHUS PAcYeTOB MPHU
MPUMEHEHHH APOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuumnmna [InanupoBanue SKCIiepuMEHTa BXOJHUT B 0053aTEIBHYIO YacTh y4eOHOTO
I1aHa 00pa3oBaTEIbHON MPOTPaMMBI.

JIis u3y4eHust TUCHUIUIMHBI HEOOXOIUMBbI 3HaHUS (YMEHHUS, BIAJACHHUS),
c(OPMHPOBAHHBIE B pPE3yJIbTAaTe N3YUEHUS TUCHMILIMH/ IPAKTUK:

AHanu3 41ciaoBoil nHpopmManuu

Marematnueckuil aHaJIn3

Maremaruka

®dusnka

HNupopmaruka u ”HGOPMAIIMOHHBIE TEXHOJIOTUU

3HaHus (yMEHUs, BIIAJICHNUs ), TOTyYeHHbIE TPU U3YYEHUH JAHHOM JUCIUITIIMHbI
OyayT He0OXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

MozenupoBaHue IPOIECCOB U OOBEKTOB B METAILITYPTUU

[TonroroBka K mpoueaype 3alMThl U 3allKUTa BBITYCKHON KBATU(PUKATMOHHON
paboThl

[udpoBu3zanys METaIUTypruuecKuX TEXHOIOTHMA

3 Komnerenuun o0y4aromerocsi, popmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHHUILIMHBI (MOYJIS) M INIAHMPYeMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHus nucuuIuinebl (Moaynst) «llimaHnupoBaHue sKcriepuMeHTa»
o0yyJaroImuiics 10HKeH o0s1afaTh CIEeAYIOIMMU KOMIIETEHIIMSIMU:

Ko nnaukaropa NuaukaTop JOCTUKEHUS] KOMIIETEHIIUN

OIIK-4 CnocoOeH npoBOAUTE U3MEpeHHs U HaOIr01eHus B chepe mpodeccuoHaTbHON
JesITeIbHOCTH, 00pabaThIBaTh U NMPEJICTABIISATH SKCIIEPUMEHTAIbHBIC TaHHbIE

OIlK-4.1 BriOupaeT u mpuMeHsIET METOIbI M CPEICTBA U3MEPCHHUS ISt
ONpeICICHUs] CBOMCTB MAaTEPHAJIOB M U3/ICJIUIA M3 HUX
OIIK-4.2 [IpoBOaUT SKCIIEpUMEHTATIBHBIE UCCIECIOBAHMS U UCIIOIB3YET OCHOBHBIE

preMbl 00pabOTKHU M MPEACTABICHUS MOTYYSHHBIX TaHHBIX




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 95,4 akaj. 4acos;

— B (popme npakTudeckoit moaroToBku — 0 akai. vac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalyu - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) £EB . P Kox
> 8 © | camocrosiTenpHON |  ycmeBaeMOCTH U
JUCLUATUINHBI N £ © . | xommerenyu
g g paboThI MIPOMEKYTOUHOH
nab. | mpaxr.
Tex. p e aTTecTaluu
3aH. 3aH. | U &
1.
1.1 Beenenne. CBengenns us
TEOPUH BEPOSTHOCTH U
MaTeMaTHYeCcKOi CTaTHC-
TUKH (TeHEepabHas
[IpopaboTka
COBOKYIHOCTb, BEIOOpKa pop .
P — TeopeTHdeckoro | Tekymuii KOHTPOJIb
9
XapaKTEepPUCTHKHU BEIOOPKH ) (ex1HOHHOrO) YCTEBACMOCTH. OI1K-4.1,
05 0,5 12,1 Mmarepuana. Iposenenue
TTonsatue o BUgax OIIK-4.2
[ W3zyuenne pacyeTHbIX paboT ¢
MaTeME THYECKOO 1 JoToNHUTENbHOTO | mpumeHenueM [1K.
MaTepHania.
(usuyeckoro P
9KCHNEPUMEHTOB, IPUHIIATIAX
reOMETPUYECKOTO U
¢usnyeckoro noxoous.
1.2 Cratuctudeckue IMpopaGorka
METOJIBI B YIIPABJICHHU 4 pop
TEOPETUYECKOTO
Ka4yecTBOM MPOIYKIIHH. (IeKIHOHHOTO)
Tekymuii KOHTPOIIb MaTePHANA
npoayKuuu. [IpuHIHIBL s P eHI/Ie.
BBIOOpA KOHTPOJIHPYEMBIX e
JOTIOJTHUTEITHHOTO
napamMeTpoB U UX YPOBHS B MaTePHATA
CTaH-AapTax Ha oo 260“5 Texymuit KOHTPOIIb
METaLTYprUIeCKYIO MC”II:)O;)I/I‘{E)CKI/IX yCIEeBaeMOCTH. OIK-4.1
MPOAYKITHIO. 0,5 0,5 11,9 o ITposenenne .
POALYKIL ' ' ' yKa3aHu# K POBEl OIIK-4.2
Craructuueckoe mbaxtiaecky | PACTETHPIX padoT ¢
obocHOBaHME 00BEMa pSaHHTI/IHM npumenenuem [1K.
BBIOOPKH ITPH KOHTPOJIE Y COCTaBJ‘IeHI/’Ie
MOCTABIIUKA U IOTPEOUTEIIS. -
KouTponbhbie kapTel. O0- HOI[FOTOBK;.
Iasi CXxeMa yIpaBJICHNS] OTBETOE 110
TEXHOJIOTHYECKUM N —
00BEKTOM C aJalTHBHBIM p
610KOM BOIIPOCAM.




1.3 XapakrepucTuku BUIOB

JKCHEPUMEHTOB ITpopaboTka
(TeopeTHyeCcKUil TOAXO, TEOPETUYECKOTO
MaTeMaTH4eCKOe (JIEKIIMOHHOTO)
CHMYJIMPOBAHHUE YCIOBUIT Marepuana.
IKCTIEPUMEHTa, (PU3UUCCKUI Uzyuenue
9KCIIEPUMEHT), YCIOBHS 0~ JOTIOJIHUTENHHOTO
J00ust HU3NIECKOTO MaTepHaa. N
. Tekyuuii KOHTPOJIb
00BbEKTa U MaTepUATILHOM ITpopaboTka
YCIIEBaEMOCTH.
koruu. Beibop Hanbonee METOJIUYCSCKUX OIIK-4.1,
. 0,5 0,5 11,9 N [IpoBeneHue
3¢ PEeKTUB-HON CXEMBbI YKa3aHui K OIIK-4.2
pacueTHbIX padoT ¢
9KCIIEPUMEHTA. MPAKTHISCKUM
npumenenuem [1K.
CocrapieHue 1miaHa 3aHITHSM,
MPOBEACHHUS SKCIIEPUMEHTOB COCTaBJICHHE
pa3-HbIX YpOBHEHN KOHCIIEKTA,
(OTIBITHBIH, TaOOPAaTOPHBIH, MMOATOTOBKA
MTOTYTIPOMBIIUICHHBIH, OTBETOB IO
TPOMBIIIICHHBIH, KOHTPOJIBHBIM
W3rOTOBJICHUE OTIBITHO- BOIIpOCaM.
MPOMBIIIICHHOW TapTUH)
ITpopaboTka
TEOPETUYECKOTO
(JIEKIMOHHOT0)
MaTepHaia.
1.4 BBeneHue B METOAUKY P
Wzyuenue
TUTAHUPOBAHHSI
JOTIOJTHUTENHLHOTO
JKCHepuMeHTa (o01ue
Marepuana. .
TIOHSITHUS, TIPHHIAIIBI). BUIbI InopaGorka Tekymuuii KOHTPOJIb
napamMeTpoB ONTHMHU3AIHH, pop YCIIEBAEMOCTH.
0000ILEHHBIN TapaMeT, 0,5 0,5 11,9 METOAMICCKHX IIpoBenecuue OlIK-4.1,
P p ' ' ' yKa3aHUH K P OIIK-4.2
ONITHMU3ALUH, (YHKIUS pacyeTHHIX paboT ¢
MPAKTHIECKUM
JKeJaTenbHOCTH. BrIOop npumenennem I1K.
N 3aHSITHIM,
THUIIa MAaTEeMaTHIECKO
o . COCTaBJICHHE KOH-
MOJTMHOMHATLHOM MITH HHOM
CIIEKTa,
MO/IEITH.
MOATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIpOCaM.
o o [IpopaboTka
1.5 Tonuslil U APOOHLIH pop
. TEOPETHIECKOTO
(haKTOPHBII SKCIIEPUMEHT.
(JIEKITMOHHOTO)
IIpaBuna nocTpoeHus
MaTepHania.
IUIAHOB — JPOOHBIX PETUTHK.
Nzyuenue
Pucku pu UCTIONB30BaHUU
JIOTIOJTHUTEIb-
IUTAHOB C JPOOHBIMU
HOTO MaTepuaa. .
peIInKaMu — BIMSIHAE Ha Tekymuuii KOHTPOJIb
[IpopaboTka
TOYHOCTH MTPOTHO3UPOBAHMUS YCIIEBaEMOCTH.
METOIUYECKUAX OIIK-4.1,
(yHKUMYU OTKIIMKA. TUITBI 0,5 0,5 11,9 - [IpoBenenue
yKa3aHUH K OIIK-4.2
IUIAaHOB YKCIIEPUMEHTA — IBY pacyeTHHIX paboT ¢
MPAKTHIECKUM
- ¥ Tpex (haKTOpHBIE TUIaHBI npumenennem I1K.
- 3aHSITHIM,
tuma N =mn (N —
COCTaBJICHHE
HEO0X0IMMOE KOJTHYECTBO
KOHCIICKTA,
OTIBITOB, M — KOJHYECTBO
2 MOATOTOBKA
YPOBHEH BapbUPOBAHUSI
N OTBETOB MO
CITyqaifHbIX GakTopoB, N —
KOHTPOJIBHBIM
KOJIMYECTBO (haKTOPOB).
BOIIPOCAM.
1.6 Kosdpdumment IMpopaboTka N
bpuu pop Tekyuuii KOHTPOJIb
KOHKOpJIAIMU TEOPETUYECKOTO OI1K-4.1,
0,5 0,5 11,9 YCIIEBaEMOCTH.
(k03 dumment cormacusi) (JIEKITMOHHOTO) Tposeerie OIlK-4.2
TIpH HKCIIEPTHON OLIEHKE Mmarepuana. P




BIIUSHUSA (PAaKTOPOB Ha

Nzyuenne

JOTIOJIHUTENHHOTO
(YHKIMIO OTKIIUKA
Marepuana.
(mapameTp ONTUMH3ALIH).
. ITpopaboTka
OcHoBHbIC CBOMCTBa
METOJIMYECKHX
MAaTpPHUIBI MAaTEMaTHIECKH N
yKa3aHUH K
TUTAaHUPYEMOTO
MPAKTUYECKUM | pacyeTHBIX paboT C
9KCIIEPUMEHTA
3aHATHUSAM, npumenenuem [1K.
(OpPTOrOHANBHOCTH,
COCTaBJICHHE
pPOTOTa0EIbHOCTS,
KOHCIIEKTA,
CUMMETPUYHOCTb,
MOATOTOBKA
HOPMHPOBKA
. OTBETOB IO
9KCTIEPUMEHTATBEHOM
KOHTPOJIbHBIM
MAaTpHIIbI).
BOIIpOCaM.
ITpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
MaTepHaa.
1.7 Meronuka pacuera P
Wzyuenue
KO3 PHUIIUEHTOB
JIOTIOJTHUTEIILHOTO
SMITUPUYECKOTO YPABHEHUS
I10 JTAHHBIM IIPOBEACHHOIO MaTepuana. Tekymuii KOHTPOJIb
TUIaHU eMorIZ) [TpopaGota ZneBaeMOCTI;I
Py METOAUYECKUX b ’ OIIK-4.1,
sKcrepuMenTa. CBsi3b 0,5 0,5 11,9 N IMposenenue
yKa3aHUH K OIlK-4.2
a¢dekra pakropa ¢ pacueTHBIX paboT ¢
MPaKTUIECKUM
KO3 pUIIHEeHTAME npumMeHenuem I1K.
3aHATHSIM,
ypaBuenus. Kpurepun
COCTaBJICHHE
ONITHMAJILHOCTH TUIAHOB
KOHCIIEKTA,
JKCHEPUMEHTA.
MOATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIpOCaM.
[IpopaboTka
TEOPETHIECKOTO
(JIEKIIIOHHOTO)
Mmarepuana.
1.8 BBenenue B peleHue 1no Nzyuenue
MOUCKY ONTUMAIILHOTO JIOTIOJTHUTEIILHOTO
JKCTPEMAITLHOTO 3HAYCHUS MaTepHania. .
Tekymmii KOHTPOITb
rapameTpa ONTHMHU3ALUH B IpopaboTka
YCIIEBAEMOCTH.
obnactu onpeneneHust METOIUYECKUX OIIK-4.1,
0,5 0,5 11,9 o [TpoBeneHue
(yHKIMH IBYX U yYKa3aHu# K OIIK-4.2
pacueTHbIX padoT ¢
MHOTO(aKTOPHBIX MPAKTHIECKUM
o npumenenueM I1K.
ypaBHEHUH (METOJ KPYTOTO 3aHATHSIM,
BOoCXOkieHus1 bokca- COCTAaBIICHHE
VYwuiicona u ap.). KOHCIICKTa,
MOJIrOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCaM
Hroro no pazgeny 4 4 95,4
95,39
HWroro 3a cemect 4 4 y 3a4éT
P 9994
Hroro no aucuuruinae 4 4 95,4 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenogaBanus qucuuiuinibl «l lTaHupoBaHue SKCIIEpUMEHTA»
MIPUMEHSAIOTCS TPAAULIMOHHAA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Jlexuu mpoXoAAT Kak B TPAJAULMOHHON (hopMme, Tak U B (hopMme JIeKInii-
KOHCYJIbTALIUH, I/I€ TEOPETUUECKUI MaTEpUall 3apaHee BbIAAETCS CTYAECHTAM IS
CaMOCTOSITEITLHOTO M3y4YEHUS, JITISl TIOJTOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pa30M, JCKITUs
MPOXOJIUT IO TUITY BOIPOCHI-OTBETHI-AUCKYCCHs. JIEKIIMM YUTAIOTCSA ¢ UCIOJIb30BAHUEM
MYJIBTUMEANHHOTO 000PYI0BaHUs, IPE3CHTAIMOHHBIX MaTEPHAJIOB.

JIeKuMOHHBINA MaTepHral 3aKpEIUISIETCA B XO/I€ MPAKTUYECKUX 3aHATHI, HA KOTOPBIX
BBITIOJIHSIIOTCS TPYIIIOBBIE WIIM UHJIUBUAYaIbHBIC 3aJaHUs 10 MpoiiaeHHoi Teme. [1pu
MIPOBEACHUH MPAKTUUCCKUX 3aHATUM UCTIOIB3YETCS METO/I KOHTEKCTHOTO 00y4UeHus,
KOTOPBIN MO3BOJISIET YCBOUTH MaTepHall IyTEM BBISIBJICHUS CBSI3EH MEXIY KOHKPETHBIM
3HAHHUEM U €0 MPUMEHEHUEM.

[Ipu BBIMOSIHEHUN MPAKTUYECKHUX 3aHATUH UCIIOJIb3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aMMOJICHCTBUS. 3aHATHUS MPOBOIATCS B BUJE OOCYKIACHUS MOJYYSHHOTO 3aJaHHUsl, IPU
3TOM CTYJEHTHI Pa0OTAIOT COBMECTHO C MOCTEAYIOIIUM TPYIIOBBIM aHATH30M MOJTYYEHHBIX
pe3yiabTaTOB.

B yuebGHOM mpoliecce UCTIOIb3YIOTCS aKTUBHBIE U HHTEPAKTUBHBIE (POPMBI
MIPOBEICHUS 3aHATUHN (KOMITBIOTEPHBIE CUMYJIISIIUH, pa300p KOHKPETHBIX CUTYallui) B
COUYETaHHH C BHEAYIUTOPHOI paboToil ¢ 1enbio GOPMUPOBAHUS U PA3BUTHS
npodeccnoHaNbHBIX HABBIKOB 00YYarOIINXCS.

CamocTtosTenbHas paboTa CTYACHTOB CTUMYJIHPYET CTYACHTOB K UHAUBUAYaAIbHOMN
mpopaboTKe TeM B mpoiiecce Hamucanus pedeparoB, BHINOIHEHUS WHINBUIYaIbHbBIX
3a/IaHM#, B MPOIECCE TOATOTOBKH K KOHTPOJIBHBIM pa00TaM M UTOTOBOM aTTECTAllUH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXCcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHo4HbIe CpeAcTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYeCKOe U HH(POPMAIIHOHHOE o0ecnieyeHne TUCIHIIHHbI

a) OcHoBHas1 IMTEpPaTYpA:

1. JIykbsiHOB, C. M. OCHOBBI HH)KEHEPHOT'O SKCIEpUMEHTa: YuebHoe nocoodue /
JlykpsinoB C.W., [TanoB A.H., BacunseB A.E. - Mocksa :11 PUOP, HUL] UHOPA-M, 2019.
- 99 c.: - (Briciiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcrT :
anektponHbId. - URL: https://new.znanium.com/catalog/product/1020699 (nara obparieHus:
15.02.2024).

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Annep, FO.I1. MeTononorus u npakTuka IjaHUpOBaHUS dKcnepuMenTa B Poccnn :
moHorpadus / FO.I1. Aanep, FO.B. I'panosckuii. — Mocksa : MUCUC, 2016. — 182 c. —
ISBN 978-5-87623-990-7. — TekcT : a5eKTpoHHBIH // JIaHb : 21IeKTpOHHO-O0MOIMoTe HAS
cucrema. — URL: https://e.lanbook.com/book/93686 (nata oOpamenus: 15.02.2024). —
Pexxum gocTyna: i aBTOpHU3. MOJIb30BaTeNei.

2. Menbunuenko, A.C. MaremaTtnyeckasi CTaTUCTHKA M aHAJIM3 TAaHHBIX : y4eOHOe
mocobue / A.C. Meapanuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-
906953-62-9. — TeKcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-0MOINOTEeYHAs cCUCTeMa. —
URL: https://e.lanbook.com/book/108035 (nata oopamenus: 18.12.2019). — Pexum
JOCTYMA: JUIsl aBTOPU3. TIOJIb30BaTEIICH.



3. Crenanos, [1.E. [lnanupoBanue 3KCrIepUMEHTa : Y4eOHO-METOINYECKOE
nocob6ue /I1.E. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TeKcT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOIHOoTeyHas cuctema. — URL: https://e.lanbook.com/book/108113. -
Pexxum nocTyna: 11t aBTOpHU3. MOJIb30BaTENEH.

B) MeToauuyecKue yKazaHus:

1. CraTuctuueckre MeTo1bl 00pabOTKH U aHAIHM3a YHCIOBOM HH(OPMAIH, KOHTPOJIS
U ynpasieHus kadectBoM npokara/M.U. Pymsanes, C.A. JleBannoBckuii, H.A. Pyunnckas,
K.E. Yepkacos, A.B. JlornnoB. — Y4yeOHoe nocobue. — Maruurtoropck: 13a-so
Marnuroropck. roc. TexH. yu-ta uM. I'.1. Hocoga, 2014. 257 c.

2. Monoukosa O.C. BapuaHTsl 3ajaHuii 10 aHATM3Y YUCIOBOW WH(GOPMAIMH IS
OakanaBpoB. — MeToauueckue ykazanus. - Marauroropck: M3n-so MarHuToropcek. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2017. 15 c.

r) lIporpammHuoe obecnneuenue u UHTEepHeT-pecypcebl:

IIporpamMmMHoe odecnevenue

Haumenosanue .
1o Ne norosopa Cpok neiicTBus JIMLEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpovHO
DNeKTpOHHBIE
W HRaTHL O KYPEY . 227-12 ot 11.09.2012 GeccpouHo
MarepunanoseneH
I/IC"
Adobe Reader cB00OIHO pactpocTpansemoe [10 0eccpouHo
IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
HaszBanue kypca Cchblika
HanmonaneHas HHGOpMaIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PMHII) asp
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIINHBI (MO1YJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOG obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:



MaTepI/IaJIBHO-TeXHI/I‘IGCKOG obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:

1. Aynutopust 11 JEKIUOHHBIX U MPAKTHYECKUX 3aHATHHN - MylbTUMEIUHbIC
CpelCTBa XpaHEHUs, TIepeIaun 1 MPEACTABICHHS HHGOPMAITUH, MOJIEITH KPUCTALNTHYECKUX
PEIIETOK, TUIaKaThI

2. AyauTtopus 1Sl TPYNIOBBIX U UHAUBUYaTbHBIX KOHCYIbTAIIUMN,
CrenuanusupoBanHas Meoenb. Ilepconanbubie kKommbioTepsl ¢ makerom MS Office,
BBIXOJIOM B

HHTEepHET U C TOCTYIOM B 3JIEKTPOHHYIO HHPOPMAIITMOHHO-00pa30BaTEeIIbHYIO CpEy
YHUBEPCUTETA TEKYIIETO KOHTPOJIS U TPOMEKYTOUHON aTTECTAIIUN

3. AyauTOpuu JUTsl CaMOCTOSTEIbHON paboThl: KoMIbloTepHBIe [lepcoHanbHbIC
komibioTepsl ¢ makerom MS Office, BixogoM B IHTEpHET | ¢ JOCTYIIOM B KJIACCHI;
YUTAIBHBIC 32161 OMOJINOTEKH AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbLHYIO CPEIY
YHUBEpCHUTETA.

4. ITomemmenue 1 XpaHeHUs U poduaakTruyeckoro Crenuain3upoBaHHas MeOeb.
CraHouHBIH Mapk 000pyA0BaHUS U MHCTPYMEHTHI JJIsl OOCITYKUBAaHUS U PEMOHTa Y4eOHOTO
o0opynoBaHusl. MPOPUIAKTHIECKOTO O0CTYKHBAHUSI U PEMOHTA yueOHOro 000pyAOBaHUS.
[Tomemienue ams XxpaHeHus: y4eOHOTO 000pyI0BaHUSI.



I[MTPUJIOXEHMUE 1
«Y4eOHO-MeTOoaMYecKOoe o0ecrnedeHne CaMOCTOATebHOI padoThl 00y4AOIINXCSD)

[lo pmucuunnune «llnaHupoBaHME HKCHEPUMEHTa» MPEAYCMOTPEHO BBINOJIHEHUE
pacueTHo-TpaduuecKux (MPAKTHUECKUX ) ¥ ayTUTOPHBIX CAMOCTOSTEIBHBIX Ppa0OT 00yJArOIIIXCSI.

AynuTropHas caMOCTOsITeNIbHAsI paboTa CTYIEHTOB MPEANoaraeT peueHne KOHTPOJIbHBIX
3a/1a4 Ha IPAKTUICCKHUX 3aHSATHUSX.

MeTtoauueckue yKa3aHus Mo MOArOTOBKE K TECTUPOBAHUIO.

YcnenrHoe BBITIOJHEHUE TECTOBBIX 3a/IaHUH SIBJISIETCS. HEOOXOAMMBIM YCIOBUEM HTOTOBOM
MOJIOKUTEIHLHONW OIIEHKH B COOTBETCTBHHM C PEUTHHTOBOM cUCTeMOW 0o0yueHus. BrimonHenue
TECTOBBIX 3aJaHUN MPEIOCTABISET CTYJACHTAM BO3MOXHOCTh CaMOCTOSITEIIbHO KOHTPOJIUPOBAThH
YpOBEHb CBOMX 3HAHWUN, OOHApyXHBaThb MPOOENbl B 3HAHUSAX MU MPUHUMATh MEphl MO HX
nukBHaau. GopMa H3I0KECHHSI TECTOBBIX 3a/IaHUN TO3BOJISET 3aKPEMHUTh U BOCCTAHOBHTH B
namsTH OpoiJeHHbI MaTepuan. [Ipeayaraemble TECTOBBIE 3aJaHUS OXBATHIBAIOT Y3JIOBHIE
BOTIPOCHI TEOPETUICCKUX M MPAKTHUECKUX OCHOB IO aucturuiuHe. s GpopmupoBanus 3amanuit
UCIIONIb30BaHa 3aKkpbiTas ¢popMa. Y CTydeHTa €CTh BO3MOXHOCTh BBHIOOpA MPaBUIILHOTO OTBETA
WJIM HECKOJIBKUX MPABWILHBIX OTBETOB M3 YHCJIA MPEIJI0KEHHBIX BapUaHTOB. JIJIsT BBITIOTHEHUS
TECTOBBIX 3aJlaHUN  CTYJNEHTHl JOJDKHBI M3Y4YUTh JIEKIIMOHHBIA MaTepuan I0 TeMe,
COOTBETCTBYIOILIME pa3lenbl Yy4eOHUMKOB, YUEOHBIX IOCOOMH M JpPYyrux JUTEpaTypHBIX
UCTOYHUKOB. KOHTpOJIbHBIE TECTOBBIE 3a/laHUSl BBIMOJIHAIOTCS CTYACHTAMHU Ha MPAKTHUYECKUX
3aHATHSIX. PeneTHIIMOHHBIC TECTOBBIC 3aJlaHUs COJAep)Karcs B pabodeld ydueOHOW mporpamMme
muctumuiiHabel. C HUMU 1el1eco00pa3Ho 03HAKOMUTHCS MPU MOATOTOBKE K TECTUPOBAHHUIO.

Hwxe npeacrapieH npuMep TE€CTOBOTO 3a/IaHUS:

Ymo maxoe cuyyaiinas 4uciosas eruduna?’

Bapuanmer omeemos  a)-2):

a) eepossmuocmo nosisienus maxotl eeaudurst — 100 %;

0) seposimuocms nosienenus maxou eeauyunst — 0 %;

8) 8epPOAMHOCMb NOAGNEeHUS MaKoU geruyunsvl — 15 %;

2) eposimHocmb nossieHus makou geaudunst —om () 0o 100 %.

Ouenounvie cpedcmea 05l NPoeeoeHUs. MmeKyule20 KOHMpOoas 6 euoe  ayoOumopHoul
KoHmpoavHou pabomol (AKP)
Ilepeuenv mem 015t NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

VcxonHble naHHBIE 7Sl TIPOBENCHHS TPAKTHUECKUX 3aHATUH TPEACTaBICHBl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEAECHA HUXKE.
% %
C Cr %Mn Ni Ti HRC Ku ¢
249 1521 5,75 2,87 152 61,04 501 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
201 17,15 3,26 2,98 1,24 61,49 6,06 17,97

2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 1042 4,66

3 16,99 5,59 2,9 1,66 60 11,96 59

299 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 513 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 196 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
264 17,52 3,11 1,13 1,96 59,4 6,56 4,99
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2,62
2,55
2,04
2,17
2,97
2,65

2,2
2,39
2,53
2,06
2,16
2,96
2,75

2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11
2,87

2,2

2,2
2,38
2,56
2,44
2,75
2,26
2,21
2,06
2,71
2,79
2,83
2,66
2,74
2,62
2,56
2,27
2,79

2,7
2,71

16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11
18,35
16,21
16,07
16,97
15,85
17,19
17,7
17,16
17,94
15,72
19,44
18,06
15,86
18,85
19,49
15,67
20,09
15,81
19,99
16,43
18,82

3,48
4,82
3,19
5,16
3,46
3,42

5,1
5,66
4,03

31
5,56

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28
5,52
3,07
4,01
3,53
3,87
3,61

3,2
5,12
4,89
5,72
4,91
5,16
4,37

31
3,93
5,91
3,81
3,76

5,7

4,8
4,15

1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52
1,65
2,57
2,58

1,36
2,07
2,93
1,99
1,93
1,09

1,6
2,37
2,94
2,76
2,95
2,51
2,74
1,28
1,23
1,84
2,89

1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94

1,2
1,97
1,82
1,43
1,03
1,86
1,93

1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37
1,26
1,64
1,64

1,3
1,84
1,89
1,52
1,58

1,9
1,05
1,45
1,15
1,38
1,69
1,97
1,35
1,87
1,73
1,52
1,46

62,48
59,62
59,99
62
59,92
60,73
62,36
61,97
62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23
60,02
62,35
61,63
59,39
59,55
62,96
59,7
60,1
60,13
62,42
61,63
60,02
59,92
62,88
59,3
59,61
62,55
60,11
61,97
60,07
62,62

6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10
7,02
11,33
6,79
11,69
11,1
9,74
7,37
10,14
11,7
10,86
7,63
10,45
6,82
6,52
7,98
5,85

7,98
7,81
11,44
11,95
5,84
5,93
10,68

5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18
9,08
9,92
6,04
3,58
10,42
6,77
2,96
6,12
12,65
17,72
12,56
9,57
9,93
16,12
14,91
10,96
7.1
2,91
7,01
2,74
4,41
13,85



AKP 1. [Ipaktuueckast nepBuyHasi 00pab0oTKa BEIOOPKH CITy4aifHON BEJTUYHHBI

Bbruiciute € TpUMEHEHHEM —TMporpaMMHOro  mpoaykra EXel  cratmctuueckue
XapaKTepUCTHKNA (MUHUMAIbHBIC, MaKCHMAlbHbIC, pa3Max 3HAYCHU, CPCIHHE 3HAUYCHUS,
CpEeIHEKBAIPATHUECKOE OTKJIOHCHHUE-CTAaHIAPTHOE OTKJIOHEHHE, KOI(PQPHUIUCHT BapHallWy,
MeAMaHa, MoJia) pacyeTHON BbIOOPKU. TO €cTh BBIUMCINTD 10 HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BEJTHUMHAM CIICIYIOIINE XapaKTCPUCTUKH:

- MUHAMAJTbHBIC 3HAYEHUS CITydaiHbIX BeaudrH - (Xi, Yi)min;

- MaKCHMAaJIbHbIC 3HAYCHUS CITydailHbIX BeaHuuH - (Xi, Yi)max;

- pazmax — R = (Xi, Yi)max- (Xi, Yi)min;

- cpennee 3HaueHue (Xicp, Yicp) = Z(Xicp, Yicp)/N, rie N — 00beM BBIOOPKH;

- CpelHeKBaAPAaTHIECKOe OTKIOHEHHE=CTaHIapTHOe OTKIoHeHHe Sxi = [Z (Xi — Xcp)?/N]%®;
Syi = [Z (Yi— Yep)?/n]*%;

- ko3 dunment Bapuanuu, % — Vxi = (Sxi/Xepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BbIOOpkHM (Med) — cpeaMHHOE 3HAYCHUE CIYYalHOW BEJIMYHMHBI MEXKIY
MHMHUMAJILHBIM M MakcUMalbHbIM ee 3HaueHusamu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
MeraHa B OOJBIIMCTBE CITy4acB HE COBIAIAET CO CPEAHUM 3HAYCHUEM BBIOODKH;

- Mo1a BeI0opku (Mod) — HarboJiee YacTo BCTPEUAIOIIeecs 3HAUYCHHUE CITyIaliHOM BETHUNHBI
(ompenensaeTcs aHAIN30M CITyYaiHOM BRIOOPKH HITH 110 THCTOTPAMME).

ITocTpouTh rUCTOrpaMMBbl CITy4aifHBIX BEJTMYUH (rpadudeckoe pacrpeeneHue
CIIy4aifHOW BEIMYMHBI) M CPABHUTH MX C TEOPETHUYECKIMHU PACTIPEICTICHISIMH.

Jlnsa koHKpeTHOW ciydailHOM BenmuumHbl (X, Yj) ee pacmpeleneHue B BBIOOpPKe
OTIpeNeNsAeTCsl MOCTPOSHHEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TIOCTPOCHHS 3aKII0YaeTCs B
CJICAYIOIIEM:

- Ha OCHM OpJIMHAT OTKJIaJbIBaeTCs 4acToTa (Nj) MM yactocTh (Ni/N) — KOJIMYECTBO 3HAYCHU I
CilydyalfHOW BEJIMYMHBI, MONAJAIOIIUX B ONpEIEICHHbIM MHTEpBajl 3HAYCHMH; Ha OcH abuucc
OTKJIA/IBIBACTCS HECKOJIbKO WHTEPBAIOB BHYTPH pa3Maxa CIIy4allHOW BEIMYMHBI, YHCIO STHX
UHTEPBAJIOB OIPEJEIIETCs] CTATUCTUYECKH, B OOJIBIIMHCTBE CIy4aeB 3TO YMCIO cocrasiser 10
MHTEPBAJIOB,;

- NpPU 3TOM TPOBEPOUYHBIMH KPUTEPUSMH NPABUIBHOCTU IOCTPOCHHSI THUCTOrpaMMBbl
SIBJISICTS BBITIOJIHEHHS YCJIOBHIA Xni = N wik X(ni/n) = 1.

AKP 2. KoppenaunoHHbIi aHaIU3 BHIOOPKU

Pacuurats mpu nomoru nporpamMmmoro npoaykra Exel (Haxars Ha knaBumy fx, BBIOpath B
MO3HIINN «CTATUCTHKA» (DYHKIMIO «KOpPpET», YKa3aTh KOOPAWHATHI COOTBETCTBYIOIIUX Tap
CJlydaliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHs MapHBIX KO03()(PUIMEHTOB KOppensuu) MonapHble
KOO PHUIUEHTHI KOPPETSIMHA MEXKTy HE3aBUCMBIMU CITY9alfHBIMHU BEIIMYHMHAMH — I xi+1 U MEXKITY
3aBUCcUMBIMU (Yi) U HE3aBUCUMBIMHU (Xi) IEPEMEHHBIMU -lyixi; ONPEAETUTH UX 3HAYMMOCTb IIyTeM
CpaBHEHHUsI ¢ TAOJIMYHBIMHU, KpUTHUECKUMH 3HAYCHUSIMH KOA(DPUIIEHTA KOPPEIALINH.

Hwxe npezacrasiena Tabiuna ¢ KpUTHYECKUMU 3HAYSHIMU K03 puiineHTa Koppessiiuu B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YPOBHSI 3HAYUMOCTH (01); o = 1 — p, r/1e P — BEpOSITHOCTh
COOBITHS.

Kputnueckue 3HaueHus: KoaQphuueHTa Koppeasuu

O6Bem YPOBEHb 3HAUUMOCTH, O
BBIOOpPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493




7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3anoxensr hopMyJibl 15 pacueTa momnapHoro Ko3dduiimeHra KOppessim:

- Ixixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

~Tyixi = 2(Xi— Xiep)( Yi— Yep) YiXi/ NSxiSyi.

3HauMMOCTh  KO3(puimeHTa mapHONH KOppeNsLUU  ONpeAesseTcss CpaBHEHUEM
(dakTHyecKkoro 3Ha4eHHUs KOIPPUIMEHTa KOppeNsuuu ¢ TaOJIMYHOM 3HAUYEHUEM: €eCIH
(akTHueckoe 3HaYeHHe OOJblIe TAaOJIUYHOT0, TO CYLIECTBYET MEXIYy HEU3BECTHBIMU 3HAUMMast
CTaTHCTUYECKas CBS3b, B IPOTUBHOM CIIydyae TaKOBas CBSI3b OTCYTCTBYET.

AKP 3. Ortceurp He3Haunmmble (akTop aHanu3upyemMoi BbIOOpKU. Omnpenenutsb
CTaTUCTUYECKU 3HAYMMBIE CBSI3M MEXAY 3aBUCHMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMHM U BHJA
PErPECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepenb CTpOUTCS KOPPEISAIMOHHAsS MaTpULla — CHMMETPUYHAs! OTHOCUTEIBHO
JUaroHanu (aHaJOrMYHO TaOJMIEe CHOPTHUBHOIO COPEBHOBATENBHOTO KOMAHIHOTO WU
JMYHOCTHOT'O YeMITHMOHATa) — 00pasel] MPUBOJIUTCS HIDKE.

X1 X> X3 X4 X5 Y1 Y Y3 Ya

X1 1 I'x1,x2 'x1,x3 I'x1,x4 I'x1,x5 fy1x1 ry2xi ly3,x1 ly4,x1
X2 1 I'x2x3 I'x2,x4 I'x2,x5 ly1x2 ly2x2 ly3x2 ly4,x2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 ly3,x3 ly4,x3
X4 1 I'x4,x5 ly1,x4 ly2,x4 Iys x4 ly4 x4
Xs 1 Iy1x5 Iy2.x5 rysxs ryaxs
Y1 1 fy1y2 ly1y3 ly1,y4
Y2 1 ry2,y3 ly2,y4
Y3 1 ly3,y4
N 1

3arem 3HaueHUS KOI(DPHUIIMETOB MAPHBIX KOPPEIALUNA OTMEYAIOTCS 3HAKOM (), €CITH ATOT
K02 PUITUEHT KOPPEISIIIUN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €clTi KO3(PGUIIUESHT KOPPEIAUN



He3HauuM. J[Ji1 oTcerBaHUsl HE3aBUCUMBIX MEPEMEHHBIX (X-0B) MPOBOAUTCS (OAUH W3 METO/IOB)
cemyromas mpoleaypa: u3 oOIIer KOPPEeIsSIMOHON MaTPHIIBl BBIIEISETCS y4acToK ¢ Xi M B
sTYCHKaX MPOCTABJISIETCS COOTBETCTBEHHO (+) MiH (-).

X1 X2 X3 Xa Xs Kon-Bo

3HAYNUMBbIX
KOppEeJALUil

X111 + - + - 2-1-0

Xo | + 1 - - + 2

Xz |- - 1 + - 1-0

Xg |+ - + 1 + 3

Xs | - + - + 1 2-1-0

Takum 006pa3om, mocje AByX UTTepanuii octaauch 3 X-a - Xy, X3, u Xs.

Jly1st BBIOOpA 3HAYUMBIX 3aBUCUMOCTEH (110 KO3(PPUIIMEHTY KOPPEIAIIN) MEeXAy Y-MU U
X-Mu, 9TOOBI TOCTPOUTH PETrPECCUOHHBIC YPABHEHUS CBSI3U, HEOOXO0IUMO TIPOAHATU3HUPOBATH CIIIe
OJIHY YaCTh KOPPEISIIIMOHHON MAaTPHIIBL:

Y1 Y2 Y3 N 3HaYuMBIE
Koppensuu Xi
c Yi

X1 ryixa/+ | tyoxal- | ryaxd/t | ryaxil- | XicYiuYs

X2 Ixixel- | Ixaxel- | Txaxel- | Ixixel- X2 — Her
KOppESLUM C

Yi

X3 Ix1,x3l- Ix1x3l- Ixixal- | Ixixal+ X3cYs

Xy Ixixal+ | Ixaxal+ | txaxal+ | rxaxal- | Xac Y1, Y2, Y3

Xs rxixsl- | Ixaxsl- | Fxaxsl- | Ixaxs/+ Xsc Yq

3nay. koppen. Yi | Yic Yzc Ysc Yac
c Xi X1, X4 Xs X1, Xa | Xz, Xs

Ha ocHOBaHMYM 3HaYMMBIX KO(PHUINEHTOB KOPpENy MexX 1y Yiu Xj OlpeessieTcs], 4To
HEOOXOIMMO TIOJIYYUTh PETPECCHOHHBIC YPAaBHEHUS CIICAYIOIIUX BHJOB U C YUETOM OTCCHBaHHS
X-0B:

Y1= ao+ aiXy;

Y2= HeT ypaBHEHHS;

Yz =ao+ aiXy;

Y4 =ap+ azXs+ asXs;

AKP 4. Ilpu nomouy npuMeHeH!s: PErpeCCUOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PETPECCHOHHOTO YPAaBHEHHS.

B AKP 3 omnpezneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJYYHUTh IS OLEHWBAHWS, NMPOTHO32a W YIPABJICHUS TEXHOJIOTMYECKHMMH Tporeccamu. Jlis
pacuera KO3 (UIMEHTOB YpaBHEHUH do, & NMPUMEHSAETCS pPAaCUETHBIH METOJ HaWMEHBIIUX
kBaapatoB (MHK) c¢ wucnonp3oBaHueM HUCXOMHOM BBIOOpKH ciaydaiHbiXx BennuuH. MHK
OpernoiaraeT MOUCK AKCTPEMAJIbHOTO (MUHUMAIBHOIO) 3HAueHHs (YHKIMOHATA CYMMBbI
Pa3HOCTH B KBaJ[paTe MEXAY (PaKTHUECKIMH U PACYCTHBIMHU 3a4CHUSMH (DYHKITH OTKJIMKA:

F = 2(Ygaxr. — Ypacs)> — Min (0). B ypaBHeHNe MOACTABIAIOTCS MOCTPOUHO (PAKTHIECKUE
3HAYEHHUS Ygpaxr- U Ypacu. B BUJAE ypaBHEHHUs, noiydeHHOro B AKP 3. Jlia pemenus ykazaHHOTO
(GyHKIIMOHATa HEOOX0AUMO MOJIYYUTh CHCTEMY YpaBHEHHMH B YAaCTHBIX MPOMU3BOJHBIX U KaXKI0e
U3 YpaBHEHHI MPHUPABHATH K HYIMO. TakuM 00pa3oM, MOIy4aTcsl 3HAYEHUS] CBOOOTHOTO YiieHa
ypaBHEHUS &g U KOX(PUIIMEHTHI MPU HE3aBUCHMBIX MEPEMEHHBIX ai = axi. [J1a omepaTuBHOTO
pemrenuss MHK npumensiercst mporpammuoe odecrieuenue Exel (fx — nuneiin). B moanporpamme
«JTUHENH» YKa3bIBAIOTCS KOOPAMHATHI Yi U Xj, 3aTeM Habuparotcs nozunuu « MCTUHA» u 3atem
Shift+Ctrl+Enter. B mpeaBapuTeibHO BBIACICHHOE I0JI€ MPOTPAMMHO ITOMEMIAIOTCS PE3YIbTaThl



pacyera — kK03()QHUIMEHTHI Ao, & = axi (IepBas cTpoka), kod(duiment nerepmuHanuu R? (3-a
cTpoka, 1-ii cronbern), kpurepuii Gumepa F (4-as crpoka, 1-w1ii cronberr).

AKP 5. [IpoBecTr KOPPEKTUPOBKY TOUHOCTH YPABHEHUS PETPECCUU B TEUEHUU BPEMEHU.

Cornacno TpeboBanusim OCT 14-34-90 «CraTucTUYecKHii TPUEMOYHBIH KOHTPOJIb
KayecTBa METAJUIONPOIYKIMH IO KOPPESILHOHHOW CBSI3W MEXKAY MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCUOHHBIX  3aBUCHMOCTEH  IIapaMeTpoB  KadecTBa  (BpEMEHHOE
COINPOTUBIICHUSI Pa3pPhIBY, OTHOCUTEIILHOE CY>KEHUE U T.I.) OT (PaKTOpPOB (XUMUYECKUN COCTaB
CTaJld, TEXHOJIOIMYECKUE IapaMeTpbl Ipolecca) Juisi IMPOTHO3UPOBAaHUS CBOMCTB 0e€3
OCYIIECTBIICHUSl pa3pyLIAIONINX HCHbITAaHUA. J[7Is mpoOBEpKM TOYHOCTH MOJEIH MpPHU 3TOM
HAaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOAILIUX U3 PE3YJAbTAaTOB pa3pyLIArOIINX
WCIIBITAHUH OJTHOM JCCATOM IUIaBOK/TapTHil Takoi npoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJMH pa3 B KBapTal MHPOBOJUTCS IMPOBEPKAa TOYHOCTH MPHUMEHSIEMON MaTeMaTU4YeCKOu
perpeccun. Metoauka MPOBEPKU 3akitovyaercsa B cienyronieMm. HaOupaercs maccuB pa3zHocTel
MEXNy (DaKTHUESCKUMH JaHHBIMH KOHTPOJIBHONH BBIOOPKM M pPAaCUSTHBIMUA 3HAYCHUSIMH TIO
PErpecCUOHHOMY YPAaBHEHHUIO (Ygaxr. — Ypacu.), PACUIUTHIBACTCS CpeHEE 3HAUCHHUE TUX OTKIIOHEHUN
U CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpPUEM (CTaHIApTHBIM OTKJIOHEHHEM I1apameTpa
KauecTBa - Syi). Ecnu cpennee oTKIOHEHHWE MEHEE CTaTUCTUYECKOrO MapameTpa, TO ypaBHEHUE
NpU3HAETCS  AJCKBATHBIM pPEAbHBIM  YCIOBUSIM. B MpoTHBHOM ciydae MpPOBOIUTCS
KOPPEKTUPOBKA YpPaBHEHHS MyTEM HM3MEHEHHUS 3HAYEHHUS €ro CBOOOJHOrO uieHa: do1 = o -/+
2(Ygaxr. — Ypaca.)/N, TIE N — 00BEM KOHTPOJILHOM BEIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECITU CPEIHEE
OTKJIOHCHHS Ayi UMEET 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpHIly HOJTHOTO (haKTOPHOTO IKcIepuMenTa Thma 2" —22 i 23,

B ocHOBaHMM CTEnmEeHHOW 3aBUCUMOCTH TIPEACTABICHO KOJMYECTBO YpPOBHEH
BapbUpoBaHus QakTopoB. MimeeTcs qBa BapuaHTa ypoBHEH: 2 - MUHUMAIBHOE U MaKCUMAJIbHOE
3HAYCHHUS U 3 — MUHUMaJIbHOE, MAKCUMAJIbHOE U Cpe/Hee 3HaueHusi (akropoB. B mokasarerne
CTETNIEHHOW 3aBUCHMOCTH MPEJICTaBICHO KOIW4YecTBO (akTopoB. [Ipu cocTaBieHUM MAaTPHIIBI
MJIAHUPOBAHUS HKCIIEPUMEHTAa HEOOXOIMMO YUUTHIBATh YETHIPE CBOWMCTBA CYIIECTBOBAHUS
ypoBHEH  (AKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAIBHOCTh, POTATA0ENbHOCTH, YCIOBHE
HOPMHPOBKH.

Omnpenenuth K03(hGUIMEHTHI YpaBHEHHS 110 U3BECTHOMY anroputMy: ai = (TxXiyi)/n, ao =

Zyiln.

AKP 7. ITocTpouTs Bce BO3MOKHBIE BAPHAHTHI MATPHITHI APOOHOTO SKCIIEPIMEHTA THTIa 2
1 252, Onpenenuts K0>(hGUIMEHTH! YpaBHEHHUS TI0 H3BECTHOMY alroput™y: ai = (EXiyi)/n, ao =
Zyiln.

AKP 8. Pacuurare ko3d¢duuueHT KoHKOpaauuu (koddduuueHT coriacus) Mpu
HKCHEPTHON OLIEHKE BIMAHUSA (AKTOPOB Ha (PYHKIMIO OTKJIMKA (IapamMeTp ONTHUMH3AllUu) 110
crenyromeii 3apucumocti: W = 12S/[m?(n-n)], roe S — cymMMa KBajgpaToB OTKJIOHEHHH OT
CPEIHEro 3HAYEHUs OLEHKH SKCIEPTOB, M — YUCIIO SKCIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeManbHOe 3HAueHHE TIapaMmerpa ONTHMM3allMd B 00JacTu
onpezaeneHuss QyHKIUU TBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
Bokca-VYuicona) ¢ npUMEHEHHEM HTTEPALMOHHOIO IOLIArOBOrO METOAAa B HAIlPaBICHUH
rpagueHTa.

Memoouueckue pekomenoayuu 011 n0020MOBKU K CEMUHAPY - NPAKMUYECKUM 3AHAMUAM
CemuHap - BHJ TPYNNOBBIX 3aHATUH MO KakoW-1uM00 Hay4HOH, y4eOHOW M Apyroi
npoOJIeMaTuke, akKTUBHOE OOCYXKJIEHHE YYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIIEHHH,
JI0KIagoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSATCS 3apaHee. AJITOpPUTM IOJArO-



TOBKM K CEMHHapy CIEIYIOLINii: BHIOpaB TeMy, CTYAEHT COCTaBISET CBOH IIaH-rpaduK Moj-
TOTOBKM K ceMuHapy. s nmpuoOpeTeHHsl HIMPOKOro BUAEHUS MPOOIEeMbl CTYAECHT CTapaercs
OCMBICJIUTH €€ B 0011IeM 00beMe; TO3HAKOMUTHCS ¢ TEMOM 10 6a30BOMY y4eOHOMY TTOCOOHIO HITH
JPyroii OCHOBHOM pPEKOMEHyeMOW IUTepaType; BBIIBUTb OCHOBHBIE WJEH, PACKPBIBAIOLIUE
JAaHHYIO Tpo0JeMy; CBEpUTh HMX OIPENEICHUS CO CIPABOYHHUKAMH, SHIUKIIONEAUEH; MOJI-
TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS AAHHOM MPOOJIEMBbl; BBISIBUTH HEACHBIE BONPOCHI U 1010~
OpaTh JAONOJHUTENBHYIO JUTEPATYPy AJS UX OCBEIICHHUS; COCTAaBUTh TE3UCHI BBHICTYIUICHUS HA
OTJEJIBHBIX JMCTaX AJIS MOCIEIyIOIEro BHECEHHUs JONOJHEHUH U IOJrOTOBUTh JOKJIal WU pe-
depaT ans cooOIIeHUsT HA CeMUHApE; MPOAHAIM3UPOBATh COOpAaHHBINA MaTepuai JIjsl JOTOIHHU-
TeJIbHOM MH(OpMalMK MO TeMaM CEeMHMHapa; TOTOBACh K BBICTYIJICHHIO Ha CEMUHape, M0 BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MPENoaBaTesieM; OTHOCUThCA K COOpaHHOMY MaTepHaiy,
KaK K HCTOYHUKY OyyLIUX UCCIIEI0BaHUH.

CemuHapcKue 3aHATHS PACHIMPSIOT M 3aKPEIUIAIOT 3HAHUS, 3aJI0KCHHBIE B TEOPHUH
npeamera. Ha HUX BBIHOCATCS BONPOCHL, OCOOEHHO HEOOXOAMMBIE AJIS NMPAKTHKH, WIM MPoo-
JIEMHBIE BOIPOCHI, KOTOPHIE BO3MOYKHO PEIIUTh TOJBKO B Ipolecce corpyanmuyectBa. Cpenu
00s13aTeNIbHBIX TPEOOBaHUN K CEMUHAPY - NPEIBAPUTEIbHOE 03HAKOMJICHHE C TEMOM, BOIpOocaMu
U JIUTEPATYPOM 110 TAHHOU TEME.

CoBpeMeHHas MpaKTUKa MpearaeT IMUPOKUi Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpeau
HUX 0C000€ MECTO 3aHMMAeT CeMHHApP-IHCKYCCHS, TJ€ B JMAJIOre XOPOIIO yCBaWBaeTCs HOBas
uHpopMaLs, BUAHBI YOXKIEHUS CTyAECHTa; 00CYKIAI0TCs MPOTUBOPEUHs (SIBHBIE U CKPBITHIE) U
HEJIOCTaTKU; ISl 00CYKAeHUsT OepyTcss KOHKPETHBIE aKTyallbHbIE BOIPOCHI, C KOTOPBIMH CTY-
JICHTbl TPEABApUTEIbHO O3HAKOMJIEHBI. Takke B CEMHHAp BKJIIOYAIOTCS BONPOCHI AJIS HH-
TEJJICKTYIBHOW Pa3MHHKH (MHOTJIA 9TO JAMCKYCCHOHHAS CTaThsl, 0 KOTOPOW CTaBATCS MPOO-
JIEMHBIE BOIIPOCHI); JAUCKYCCUSI MOYKET Pa3BEpTHIBATHCS 3a0YHO Kak KpyroBoil cemunap. [lanee
MOJBOJIATCSL UTOTU JUCKYCCHHM, 3aCIYIIMBAIOTCS W 3alUINAIOTCS MPOEKTHBIe 3amaHus. [locme
3TOr0 MPOXOAUT "MO3roBOH IITYypM" MO HEpeIIeHHBIM MpoOJIeMaM TUCKYCCUH, a TaKKe BbISB-
JSIFOTCS IPUKJIAIHBIE aCTIEKThI, KOTOPBIE MOKHO PEKOMEHJIOBATH JUIsl BKIIIOYECHHUSI B KYpCOBBIE U
JUIIOMHBIE paboOThl MM B anpoOaliuio Ha npakTuke. Ha ceccumn npenopasarens 00001maer pe-
3yJIBTaTHI TPOJICIIAHHON CTYIEHTOM Pa0OTHI.

CeMHUHApBI-IUCKYCCUU TPOBOJAATCS C ILENbIO BBIBICHUS MHEHHMS CTYAEHTOB I10
aKTyaJbHBIM BOIPOCAM U3y4aeMOro TpeIMeTa.

CemuHap-ucciieJoBaHue NpeAronaraeT MpeaBapuTeNIbHyI0 paboTy - HamucaHue pede-
parta, JIOoKJajga 1Mo UTOraM ONBITHOH paboThl. YYacTHe B HEM - 3TO, IPEXKJE BCETo, AUAIOT CTY-
JIeHTa ¢ mpernojanareneM. Pe3ynbraTsl 00CYX/1al0TCs HAa CEMUHApe ¢ HarysIHbIM MOKa30M HC-
CJIEIOBATENLCKOrO MaTepuana (cxembl, TaOmuipbl, TpaduKHU, IUArHOCTHUECKUE METOJUKH).
YactruHo MaTepHrai MoxeT ObITh BKItoueH B BKP. IIpu noaroroBke k ceMHUHapy-UCCIEI0BaHHIO
CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIEAOBAHUN, COCTaBisseT OmOimorpaduio mo
TeMe, yUUTCs MUcaTh 0030phl [0 TEXHUYECKOH 3a1aue-nipolieme.

[TpobnemMHBII ceMHUHAp TOTOBUTCS MPEMOABaTEeNIeM JOCTATOYHO OCHOBATENBHO: IOJI-
O6uparoTcst NpoOJeMHbIE M KOHTPOJIBHO-IIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO TIOCIIE TIPOXOXKICHHS TeMbl. K HEMY CTYIEHTHI TOTOBSITCS T10 JIMTEPATYPHBIM HCTOYHH-
KaM: MOHOrpaduH, CIIpaBOYHHUKH, CIOBapH, *ypHaibl. K mpoOneMHOMYy ceMHHapy mpocmar-
pUBaeTCs JIMTEpaTypa B paMKaxX pa3IMYHBIX ~HCCIIEAOBATENLCKUX MIKON  (Hampumep
"TpaAuLIMOHHBIE U HETPAIUIIMOHHBIE TOAX0/IbI K Ipobaeme").

Haubonburyto 3¢(heKTHBHOCTh MPUHOCAT CEMHUHAphI, MPOBOJUMBIE B (OpME KOJIJIEK-
TUBHOU TIO3HABATEJILHOM JEATENbHOCTH, UMEIOIIEH ONpeielieHHble 0COOEHHOCTH, @ HMEHHO:

- pa3zerneHue CTyJSHTOB Ha TPYIIIBI 110 UX XKeJaHUIO (C 00s3aTebHBIM yJacTHEM CTYy-
JICHTa C YCTOMUMBBIM HHTEPECOM K TAaHHOMY IIPEIMETY);

- MOCTAHOBKA OOMIMX IIeTIeH 1 3a1a4 JUTsl TPYIIIEI,

- paboTa B MOCJIEZOBATEILHOCTU - MHIMBUAYalbHAas, MapHas (Yalle BCEro MepeKpecT-
HBII ompoc), paboTa B rpymine, KOJUIEKTUBHAS;

- 00s13aTenbHOE Mpe/IBapUTEIbHOE OTPAaHUYECHUE 110 BPEMEHH KaXKA0ro 3Tamna 3aHATui;



- OKCIEPTHBIN aHAJIHM3 C PacYeTOM KO3 PHUIIMEHTAa KOHKOPIAINH;
- OLIGHKA PabOThI IPYIIIBI IPENOIaBaTENEM;
- IPOBEJIEHUE CAMOOLIEHKHU.

pumepuviii nepeuenvp mem pedhepamos 6 suoe UHOUBUOYANbHBIX domauwHux 3a0ay (U3)

N3 Ne 1. Iloustust MaremMaTuuecko cTaTUCTUKU. Busl sxcriepumenToB. KoHTpolibHBIE
KapThl. [11anbl sKkciepuMeHTOB

1. OcHOBHbIE TOHATUS M3 TEOPUU BEPOSATHOCTH M MATEMaTHYECKOH CTAaTUCTUKU
(reHepasbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).

2. [lonaTue 0 BUAAX IJIAHUPOBAHUS MATEMaTHYECKOTO M (PH3MUECKOTO SKCIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUYECKOr0 U (PU3UYECKOTO MOA00UsI O0BEKTOB YIIPABICHUS.

3. Texymuii KOHTPOJIb MPOIYKIIHMH.

4. TlpuHuumnel BbIOOpa KOHTPOJIUPYEMBIX MMapaMeTpoB M HUX YPOBHS B CTaHAapTax Ha
METAJITyPrUYECKYI0 IPOAYKIIHUIO.

5. Cratuctuueckoe o0OOCHOBaHHWE OOBbeMa BBIOOPKH IMPU KOHTPOJIE y IMOCTABIIMKA H
noTpeourens.

6. KoHTpoJsibHBIE KapTHI.

7. O01mas cxema yrpaBiIeHUS TEXHOJIOTHICCKUM O0BEKTOM C aalTUBHBIM OJIOKOM

8. Teopernueckuit MOAX0A, MaTEMAaTHUYECKOE CUMYJIMPOBAHHE YCIOBUN IKCIEPUMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. YcnoBus nonobust pusndeckoro 00beKTa U MaTepUAIbHON KOMHH.

10. Be16op naunbosnee 3¢ peKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBieHue mnjgaHa NPOBEIACHHS AIKCIHEPUMEHTOB pPAa3HBIX YpPOBHEH (OIMBITHBIN,
1ab0paTOpPHBIi, MOJIYTIPOMBIIUIEHHBIH, IIPOMBIIIIEHHBIH, U3TOTOBJICHUE OIIBITHO-
MIPOMBIIUICHHON MapTUH).

N3 Ne 2. Koappunment koukopaamuu. [IpaBuia mianupyemMoro skcrnepuMeHTa

1. Bunel mapameTpoB onTUMM3alMM, OOOOIIEHHBIM MapamMeTp ONTUMU3ALMH, QYHKIUSA
JKEJIaTEIbHOCTH.

2. BeiOop Tuma MareMaTH4eCKO MOJTUHOMHUATHHOM UITM WHOM MOJIEIH.

3. IlpaBuia HOCTPOEHHUS TUIAHOB — IPOOHBIX PEIUIHK.

4. Pucku npy UCHOJB30BAaHUU IJIAHOB C JIPOOHBIMU PEIJIMKAMU — BIIMSHUE HA TOYHOCTh
HNPOTHO3UPOBaHUS (PYHKIIMH OTKIIUKA.

5. Tumsl TUIAaHOB 3KCIEPUMEHTAa — IBY- M Tpex (akropusie rianbl Tuma N = m" (N —
HE00X0/IMMO€E KOJMYECTBO OIMBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHUS CIy4alHBIX (pak-
TOPOB, N — KOJUYECTBO (PAKTOPOB).

6. Koapdunument xonkopaanmuu (Kodp@PUIUEHT coryiacusi) NMpH SKCIEPTHOW OLIEHKe
BIUSHUS (AaKTOPOB Ha PYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMU3ALINH).

7. OCHOBHBIE CBOMCTBA MAaTPUIIBI MATEMAaTHUECKH IJIAHUPYEMOTO SKCIIEPUMEHTa (OPTOro-
HaJIbHOCTh, POTOTa0EIbHOCTh, CAMMETPUYHOCTh, HOPMUPOBKA IKCIIEPUMEHTATBLHON MaTPULIbI).

8. Meronuka pacueta KOI()(OUIMEHTOB HMIUPHUYECKOTO YpaBHEHHsS IO JaHHBIM
MIPOBEJICHHOTO MJIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. CBs3b 3¢ dekra paxkTopa ¢ K03 PUIIEHTAMH YpaBHEHHS.

10. Kpurepuun onTUMaIBHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBeneHue B pelleHHME IO MNOMCKY ONTUMAIBHOIO 3KCTPEMAJIbHOIO 3HAYEHHUS
napaMerpa ONTHMMM3AlMK B 0O0JacTh ompeaeneHus (QYHKIMHM JABYX U MHOTO(AKTOPHBIX
ypaBHEHMI (METOJI KpyTOro BocxoxaeHus: bokca-Yuicona u nip.).



[NPMJIOXEHUE 2

7 OueHo4YHbIE CPeCTBA JJIA IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
no aucuuniaude «IlnanupoBanue IKCepUMeEHTa

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMHU:

CTpyKTypHBII
JJIEMEHT

[Tnanupyemble pe3yabTaThl
oOyueHus

OneHouHbIE CpPECTBA

OIIK-4 - Cnoco0eH mpoBOAWUTH W3MEpeHHs W HaOmoAeHus B chepe mnpodeccrHoHanbHON
JESITEIIbHOCTH, 00pabaThIBaTh M MPEACTABISATE K

CIICPUMCHTAJILHBIC JJTAHHBIC

OIlK-4.1

Bribupaet u npumensier
METO/JIbI U CPEACTBA U3MEPECHUS
JUTS ONIPEICIICHHS CBOMCTB
MAaTEepUAJIOB U U3JICIINI U3 HUX

Teopernueckue Bonpocsl (M3 Ne 1, 2)

1. CBeicHUsI U3 TEOPUU BEPOSITHOCTU M MaTe-
MaTHYECKOW CTaTUCTHKH (TeHEepaibHask COBO-
KYITHOCTb, BRIOOPKA CITy4aiHbIX BEJIWYHH, Xa-
[PaKTEPUCTUKU BBIOOPKN). Ipumep mecmogozo
za0anus — Ymo maxoe cuyuatinas 4uciosas
senuuuna?

Bapuanmsl omeemos a)-2).

) seposmHocmb NosAGIEHUSA MAKOU GETUUUHDL
— 100 %;

0) 6eposimHOCMb NOAGLEHUS MAKOU 8ETUYUHBL
— 0 %;

8) 6epPOAMHOCINL NOABIEHUS MAKOU GETUYUHDL
— 75 %;

2) 6ePOSIMHOCIb NOABLEHU MAKOU BETUYUHBI —
om (0 0o 100 %.

2. Bupl miiaHUpOBaHUST MATEMaTHYECKOTO U
(bU3NIECKOTO IKCIIEPUMEHTOB, IIPUHIIHITBI
reOMETPHUECKOTO U (PU3UIECKOTO MO100us
00BEKTOB yIpaBiieHus. [Ipumep mecmogo2o
za0anus — Ymo maxoe akmuguwiil Qusuyec-
Kuu sxcnepumenm? Bapuanmuvl omeemog a)-
) a) ebinoIHeHUe IKCnepuUMenma Ha KaKkom-
b0 uzuueckom obvexme,

0) nposedenue 3KCnEpUMeHma no npeosapu-
menbHO COCMAaBIeHHOMY NIAHY C YCMAaHo8e-
HueM yenu u NO3MAnHOCMU 8bINOIHEHUs UCCTe-
DosamenbeKux npoyeoyp;

8) BbINOIHEHUE IKCNEPUMEHMA C NPUMEHEHUEM
cneyuantbHo20 0060py008anUsL,




2) ucciedosanue IKCnepuUMeHmanlbHo20 mame-
puana cneyuanbHulMu cpeocmeamu usmepe-
Hus.

OIIK-4.2 [TpoBoauT SKCcTIepUMEHTANBHBIC [PemuTh  3amauy w3 mpodeccnoHalbHOM
HCCIIeIoBaHus U Ucronb3yer  |oomactu: (AKP Ne 1-9)

OCHOBHBIE ITpreMbl 00paboTKu H (1. [IpOBOANTH KOPPETSIIMOHHBIN U PETPECCH-
MIPE/ICTAaBJICHUS MOTYYCHHBIX  [OHHBIA aHAJIN3bI, PACCUUTHIBATH KO3(PPUIIHECH-
TAHHBIX ThI PETPECCHOHHOTI0 YPAaBHEHUSI METOI0M
MHK.

2. HaxonuTh 9KCTpeManbHOE 3HAYCHHE
apaMerpa ONTHUMH3AlUU B 00JIACTH Ompenie-
eHuss (QYHKOMH C TPUMEHEHHWEM UTTepa-
[[MOHHOT'O MTOIIIar0BOI'0 METO0/1a B HAIIPABJICHUH
rpajveHTa.

3. CTpouTh BapHaHThl MATPUIILI IPOOHOTO
DKCIICPUMCHTA THUIIA 23'1, 25'2; OoIpeaAcIATh
KO>((UIIMEHTH ypaBHEHUS IO U3BECTHOMY
anroputMmy: ai = (2xiyi)/n, ao = Zyi/n.

4. CTpouTh MaTpHILy OTHOTO (PAKTOPHOTO
pKCIIepuMenTa Trmna 2" —2%2pu 2% OIPEAEIATh
KOA((UIIMEHTHI ypaBHEHUS IO U3BECTHOMY
anroputMmy: ai = (2xiyi)/n, ao = Zyi/n.

5. [IpoBOAUTH KOPPEKTUPOBKY TOUHOCTH
YPaBHEHHUS PETPECCHH B TCYCHUH BPEMEHH T10
MAacCHBY Pa3HOCTEH Mexay paKTHIECKUMU
TaHHBIMUA KOHTPOJIBHON BBIOOPKH M pacueT-
HBIMH 3HAUEHUSIMU TI0 PETPECCUOHHOMY ypaB-
HEHUIO (Ygaxr. — Ypacu.). ECIIH cpeniHee oTkIIO0-
HEHUE MEHEe CTAaTHCTUYECKOTO MapameTpa -
CTaHIAPTHOTO OTKJIOHEHHS S, TO ypaBHEHUE
Mpu3HaETCs aIeKBaTHRIM. B poTUBHOM city-
Jae MPOBOUTCS] KOPPEKTHPOBKA ypaBHEHUS
[MyTeM U3MEHEHHUs 3HaYEHHS €ro CBOOOTHOTO
uieHa: ot = a0 -/+ X(Ygaxr. — Ypaca.)/N, TIE N —
00BEM KOHTPOJILHON BBIOOPKH, 3HAK -/+ MOKa-
BBIBET, UTO, €CIIU Cpe/l-Hee OTKIOHEHUs Ayi
MMeeT 3HaK 1/-, TO KOPPEKTHPOBKA 3HAYCHHS
@0 Oy/IeT COOTBETCTBEHHO -/+AYi.

6. PaccuntbiBaTh K03(pPUIIEHTHI perpec-
CHOHHOTO ypaBHEHUS (110 BBIOOPKE, IPEII0-
PKEHHOM TTperoIaBaTeieM) TOCiIe TPOBEICHUS
KOPPESIMOHHOTO aHallu3a, OTCEUBaHUs He-
BHAYUMBIX (PaKTOPOB M ONIPEJICIICHUS CBSI3U
3aBHCHMBIX U HE3aBUCHUMBIX MTEPEMEHHBIX.

0) Ilopsidok npogedeHus NPOMeNCYMOUHOU ammecmayuu, noKasameniu u Kpumepuu
OYEHUBAHUSL:



[TpomexxyTouHasi aTTecTaius mo auciuuiuinie «l[lmaHupoBaHue SKCIEPUMEHTa» BKIIIOYACT
TEOPETHUYESCKHE BOIIPOCHI, TO3BOJISAIOIINE OIICHUTh YPOBEHD YCBOCHUS 00YUYAIOIUMUCS 3HAHUM, U
NPaKTUYCCKHUE 3a/[aHMUs, BBIBIISIIOIINE CTEIICHh C(OOPMUPOBAHHOCTH YMEHUI U BJIaICHUM.

dopma npoBesieHuUs 3a4eTa (YCTHas 1100 B BHJIE TECTUPOBAHUS ) TOJDKHA OBITh OJIMHAKOBOM
JUTSL BCEX O0YyYaroNIuXcs B TPYIIIIE.

B citydae criopHoO# cuTyaluu MEXay OOydYaroIluMCs U MPErnoaBaTesieM MPHUHUMAOIIMM
IPOMEXKYTOUHYIO aTTECTAIIMIO, 3aBEAYIOIINA Kadeapoil MOXKET Mo 3asBICHHIO 00YdYaroIIerocs
HAa3HAYMTh KOMHCCHOHHYIO cJady 3adera IO TECTUPOBAHUIO YTBEPXKICHHOMY 3aceJaHueM
kadenpol.

Kpurepun ounenku (B coorBercTBUM ¢ (OpMHPYeMBbIMH KOMIIETEHUUSIMH H
IUIAHUPYEMBbIMH pe3y/JbTaTaMu 00y4eHHs) PH cAaye 3a4eTa:

— Ha OLCHKY «3a4YTECHO)» — OGy‘-IB,IOH.IHfICSI AOJDKCH IMMOKa3aTh 3HAaHUS HC TOJIBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(l)OpMaI_[I/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABbIKYU PCIICHU
Hp06JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K HpO6JIeMaM;

— Ha OIICHKY «HE€ 3a4YTCHO)» — O6y‘13IOH.IPII>iCH HE MOJXKCT IIOKAa3aTb 3HAHUA HA YPOBHC
BOCITPOU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HC MOXKCT IIOKa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH

pEeUICHUA MMPOCTBIX 3a1a4.
Iloka3zaTenn n KPHUTCPHUHA OLICHUBAHUSA 3a4€Ta B BUIAC TECTaA:

HpI/I MMPOBEACHNH aTTCCTALlUU IIPCIIOAABATCIIN PYKOBOACTBYIOTCA CICAYOIINMHA
KPpUTCPUAMU OLICHUBAHUWA 3HAHUI CTyJACHTA:

OneHka 3HaHUHN CTYAEHTOB IIPOU3BOJUTCS C YUETOM BBIIIOJHEHUS UM TpeOOBaHUI
IIporpamMMsI Kypca.

MoryT y4uThIBaThCSl aKTUBHAs paboTa CTYJEHTA Ha 3aHATUSX, KAUECTBO BBIOJIHEHUS
KOHTPOJIbHOM paboThl, UHAUBUAYAIbHbIE OCOOEHHOCTH CTYJIEHTOB OLIEHUBAIOTCS BCECTOPOHHE,
OJIHAKO BEIYIIUM JIEMEHTOM SBIISI€TCS CTENEHb YCBOCHUS UM y4eOHOM nporpammbl. OCHOBHBIM
KPUTEPUEM OLICHKHU 10 OCBOCHUIO NUCLIUIUIMHBI ABIISECTCSA BBIITOJIHEHUE TECTOBBIX 3aJaHUM.

- «3a4TeHO0» - BBICTABIISIETCS CTY/IEHTaM, YMEIOLIUM PacKphIBAaTh COJEpKaHUE MpeIMeTa,
MOKA3aBILIUM Pe3ylbTaT P pEIeHUH TeCTOB Oojee yeM Ha 60% npaBUIbHBIX OTBETOB.

- «He3a4YTeHO»- €CJIM OH HE YCBOWJ XOTs ObI OT/IEIbHBIX CYIIECTBEHHBIX BOIIPOCOB
yueOHOil nporpammbl. He BBINOJIHUIT TECTOBBIE 3aJaHMUS.

[To pemenuto mpernoaBaTesi, BEAYIIETO MPAKTUYECKHIE 3aHATHS, OT/IEbHBIC, HanOoIee
aKTUBHBIE, YCIIEBAIOINE CTYJACHTHI MOTYT OBITH OCBOOOKICHBI OT CAAYH 3a4eTa C YIETOM
OIICHOK, MTOJTyYCHHBIX UMH Ha 3aHATHSAX B TEUEHHE CEMECTPA, T.€. OLEHKHU 32 HTOTOBBII
KOHTPOJIb 3HAHWH MM OYAYT BBICTaBIICHB aBTOMATHUYECKH.



