HPUJIOKEHUE

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS
POCCHICKOI ®EJEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/P)KETHOE OBPA3OBATEJILHOE
YYPEXXJIEHUE BBICILIEI'O OBPABOBAHUS
«PSI3BAHCKUI T'OCYJIAPCTBEHHbBIN PAJIMOTEXHUYECKU YHUBEPCUTET
UMEHU B.®. VTKUHA»

Kadenpa «ABromaruzarust HHPOPMAIIMOHHBIX U TEXHOJOTUYECKUX MPOIIECCOBY

OLHEHOYHBIE MATEPUAJIbI

o IMCIOMIIJIMHE

Il1aHMpoBaHUEe M ABTOMATU3ALHUSA IKCIEPUMEHTAIbHBIX
HCCJIEeT0BaAHUN

Hamnpasnenue 15.03.04

ABTOMATH3AIIMSI TEXHOJIOTMUECKUX TIPOIIECCOB U TIPOU3BOJICTB
KBanudukauuss  OGakanasp

®dopma oOydeHHUs OvHas, 3a04Has

Psa3anb



OneHouHBIE  MaTepHalibl — 3TO COBOKYIMHOCTH  Y4€OHO-METOJAMYECKHUX  MaTepUaliOB
(KOHTPOJIBHBIX 3a/laHui, omucaHuii ¢GopM U MPOIEenyp), MpeIHA3HAYCHHBIX JUIsl OLIEHKH KadyecTBa
OCBOCHHS OOYYaIOUIMMHCA JIAHHOW JHUCLUUIUIMHBI KaKk 4YacTH OCHOBHOW MpOo(hecCHOHAIBbHON
00pa3oBaTeNbHON MPOrpaMMBI.

[lenb — ONEHUTH COOTBETCTBHE 3HAHWK, YMEHUH W YpPOBHS HPHUOOPETECHHBIX KOMIICTCHIIUH,
oOyuaromuxcsl 1ejsiM U TpeOOBaHUSIM OCHOBHOM mpodeccroHaabHOH 00pa3oBaTeIbHON MPOrpaMMBbI B
X0/J1€ MPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallu.

OcHoBHast 3afaya — 0O€CIEYUTh OLIEHKY YpOBHSA C(HOPMHPOBAHHOCTH OOIIEKYJIbTYPHBIX,
o0menpopeCCHOHANBHBIX W MPOPECCHOHAIBHBIX KOMIIETEHIIUH, MPUOOPETAEMBIX OO0YyJaroNnMCs B
COOTBETCTBUH C STUMH TPEOOBAHUSIMHU.

KonTposnb 3HaHmii TpoBOAUTCS B (hOpME TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHOHN aTTeCTaIiH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCA C IEJIbIO OIMPEACNICHUs] CTEIEeHU YCBOCHUS
yueOHOro MaTepuajia, CBOEBPEMEHHOI'O BBISIBICHHUS U YCTpaHEHHUsI HEIOCTaTKOB B IIOJTOTOBKE
O0yJaromuXxcsi ¥ MPUHATUS HEOOXOJUMBIX MEp IO COBEPIICHCTBOBAHWIO METOJHMKH TIPEIIOaBAHHUS
y4eOHOW NUCHUIUIMHBI (MOJIYJsl), OpraHu3alii paboThl 00ydYarolMXCsl B XO/A€ Y4YeOHBIX 3aHSATHI U
OKa3aHMs UM UHAUBUIYaTbHON TTOMOIIIH.

K koHTposmto TeKkyliel ycrneBaeMOCTH OTHOCSTCS IMPOBEPKAa 3HAHWUN, YMEHUW M HaBBIKOB,
MPUOOPETEHHBIX O0YUYAIONIUMUCS B XOJ€ BBITIOJHCHHS WHIUBUIYATbHBIX 3aJaHU Ha JIA0OPATOPHBIX
paborax. [Ipu ornieHnBaHUM Pe3yabTATOB OCBOCHUS JaOOPATOPHBIX PAbOT MPUMEHSETCS LIKana OICHKU
«3a4TeHO — He 3auTeHo». KommyecTBO a0opaToOpHBIX pabOT MU WX TEMATHKa OIpejesieHa padouei
MIPOrPaMMOil TUCIUIUIMHBI, YTBEPKIACHHON 3aBEeIyIOMNM Kadeapoi.

Pe3ynpTaT BBINONHEHUS KaXKI0I0 MHAMBUAYAJIBHOIO 3aJaHUsl JOJKEH COOTBETCTBOBATH BCEM
KPUTEPHUSM OIEHKH B COOTBETCTBHHM C KOMIIETEHIIMSAMH, YCTAHOBJICHHBIMHU JUJISI 3aJIaHHOTO paszjena
JUCLUTIIUHBL.

[TpomexyTOUHBIN KOHTPOJIb 10 JUCIIUIUIMHE OCYIIECTBIISIETCS MPOBECHUEM 3a4eTa.

®dopma NpoBeACHUS 3a4eTa — YCTHBIA OTBET MO YTBEPKIEHHBIM BOMpPOcaM, CHOPMYITHPOBAHHBIM
C y4eTOM cojiepkaHusl yaeOHON AUCHUIUIHHBL. [lociie moaAroToBku 00y4aemMoro K OTBETY, MPOBOJAUTCS
TeopeTudeckas Oecesa nmpenoaBatens ¢ 00y4aeMbIM 171l YTOUHEHUS 3a4ETHOW OIICHKH.

Ilacnopm ¢ponoa ouenounvix cpedcme no oucyuniune

Ne Kounrposmpyemsie pa3nensl (Tembl) | Koa xonTpoanpyemoi Bupa, meton, popma
n/n AUCUMIITUHBI KOMIIETEeHIIMH (WK e€ | OLlEHOYHOI0 MepONpPHATHS
JaCTH)
1 | Lenu u 3a7a4u IJIAaHUPOBAHUS I1IK-4.1,5.1 3a4eT
9KCIIEPUMEHTA.
2 | PerpeccroHHBIN aHATH3 I1IK-4.1,5.1 3a4er
HKCHEPUMEHTAIbHBIX JAHHBIX.
3 | Kpurepun ontuManpbHOCTH [IK-4.1, 5.1 3a4er
HKCHEPUMEHTAIbHBIX IJIAHOB.
4 | ®akTOpHBIEC FKCIIEPUMEHTAIbHbIE [IK-4.1, 5.1 3a4er
TUTAHBI.
5 | [InanupoBaHue BTOPOTO MOPSIKA. I1K-4.1, 5.1 3aueT
6 | MeToap! ONITUMU3ALINA I11IK-4.1,5.1 3a4eT
MHOT0()aKTOPHBIX OOBEKTOB.




Kputepun oneHuBanns KomnereHuui (pe3yJbTaToB)

1). YpoBens ycBoeHMs MaTepuala, IpeyCMOTPEHHOTO MPOTPaMMOH.

2). YMeHHue aHAIM3UPOBaTh MaTepHall, yCTaHABIUBAThH IPHYNHHO-CIICACTBEHHBIC CBSI3H.

3). OTBeTHI Ha BOMIPOCHI: MOJTHOTA, APTYMEHTHPOBAHHOCTD, YOSKIEHHOCTh, YMCHHE

4). KauecTBo oTBeTa (ero 00111ass KOMITO3HUITUS, JIOTHYHOCTD, YOCKIECHHOCTD, OOIIIast 3Py AUIIHA)
5). Ucnionp30BaHUE TOTIOTHUTEIBLHOM TUTEPATYPHI IIPH MOATOTOBKE OTBETOB.

IIIxana oneHKH chpOpMHUPOBAHHOCTH KOMIIETCHIM I

B nponecce oneHku cHoOpMHUPOBAHHOCTH 3HAHUIM, YMEHHMH M HaBBIKOB OO0YyYalolErocs Io
TUCIHUILTAHE, MPOU3BOJAMMOI HA dTare MPOMEKYTOYHON arTecTaruu B opMe 3ayeTa, HUCIOJIb3YEeTCs
clieyrolas OlleHOYHasl 1IKaja:

OueHka «3a4TEeHO» BBICTABIIACTCS CTYACHTY, KOTOPBIM MPOYHO YCBOWJI MPEIyCMOTPEHHBIN
MPOrpaMMHBIN MaTepua; MpaBUIbHO, apTYMEHTHUPOBAHO OTBETHJI HAa BCE BOIPOCHI, C MpPUBEICHUEM
MIPUMEPOB; TOKa3aJl ITyOOKHE CHUCTEMATU3WPOBAHHBIC 3HAHHWA, BIIAJICET MPUEMaMHU PACCYXKICHUS U
COIOCTABJIIET MaTepHall U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBAET C MPAKTUKOW, TPYTMMU TEeMaMU
JAHHOTO Kypca, IPYTruX U3ydaeMbIX MPEIMETOB; 0€3 OIMOOK BBIMOJIHUII JIA0OpAaTOpPHBIE PAOOTHI.

JloTIOTHUTEBHBIM YCIIOBUEM MOTYYEHHSI OLICHKH «3a4TE€HO0» MOTYT CTaTh XOPOIIKE YCIEeXU MpU
BBITIOJIHCHUH CaMOCTOSITEIbHOM W KOHTPOJIBHOM pabOThl, CHCTEMaThyeckas akTHUBHas paboTa Ha
J1a00paTOPHBIX paboTax.

OueHka «He 32a4TEHO0» BBICTABIISIETCS 00yJaromeMycsi, KOTOPbI HE CIPABHIICS C KOHTPOJbHBIM
3aJlaHUEM Ha 3a4eT, B OTBETaX Ha BONPOCHI KOHTPOJIBHOTO MEPEYHs JOMYCTHUII CYIIECTBEHHBIE OLITUOKH.
He moxer oTBeTHUTh Ha JOIMOJHHUTENIbHBIE BOMPOCHI, MPEAJIOKEHHBIC TpenoaasareneM. LleroctHoro
MIPEJICTABICHHUS] O B3aMMOCBS3SIX 3JEMEHTOB Kypca M HUCIOJB30BaHUS MPEAMETHON TEPMHUHOJIOTUU Y
00ydJaromierocs Her.

Tunoesoie KOHmMpOJ/lbHblEe 3a0aHUA WU UHbLE mamepuaiibl

Bonpocsl k j1a6opaTopHbIM padoTaM Mo AUCHUIIIHHE

. OCHOBHBIE MOHATHSI TEOPHH TUTAHUPOBAHUS SKCIIEPUMEHTA
. TounbIe 1 HETIPEpPBIBHBIE YKCIIEPUMEHTAIBHBIE TITaHBI.
. KoppensinoHHbIil ¥ perpecCHOHHBIN aHaIN3.
. JIunennas perpeccus. MeTos HAMMEHBIINX KBAJPATOB.
. IIpoBepka 3HaunMOCTH KO3()(HPUIIMEHTOB YpaBHEHHSI PETPECCHH.
. IIpoBepka aieKBaTHOCTH MaTeMAaTUYECKON MOENN 00BEKTa UCCIIEIOBAHMUS.
. Be16opouHbIit K03 (PUIIMEHT MHOKECTBEHHON KOPPEISLIHUU.
. Koappurment MHOKECTBEHHOM T€TEPMUHAIINH.
. Omubxu crienu@uKanum perpecCHOHHON MOJIENH.
10. Kpurepun onTHMaibHOCTH, CBSI3aHHBIE C TOYHOCTBHIO OICHOK KOA((OUIIMEHTOB ypaBHEHHS
perpeccuu.
11. Kputepun onTUMaTEHOCTH, CBS3aHHBIE C TOYHOCTBIO TIOTYYEHUS OIEHOK (DYHKIIMH OTKITHKA.
12. Tonusrit paxropusiii mian (ITPIT) u ero xapakTepucTHka.
13. Apo6usrit paxTopuslii mian (JPIT). DI s moneneit ¢ B3anMo1eiCTBHSIMA.
14. dakTopHOe MIIaHUPOBAaHKE BTOPOTO MOPSAKA.
15. CocraBieHue miana SKCepruMeHTa BTOPOTO Topsika, 00paboTka U aHaJu3 €ro pe3yIbTaToB.
16. IlocnenoBarenbHbIE METOABI IOMCKA ONTHMAIbHBIX PEIICHUH.
17. Meton I'aycca -3aiinensi.
18. Meron ciryuaifHOro OMCKa.
19. MeTton rpaauenTa.
20. Metox kpyroro Bocxoxaenus (meron bokca -Yuicona).
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21. CUMIIIEKCHBIN METOJ] ONTUMH3ALKNHU 00BEKTOB.

22. CUMILIEKC M €ro MOC/IeI0BATEIbHOE CMEIIICHUE B HAIPABICHUH K ONITUMYMY.

23. Kputepun oKOHYaHUS TpoOIIecca ONTUMHU3ALIUH.

24. OcoOeHHOCTH IUIAaHMPOBAHUS W OpPraHM3allMM JKCICPUMEHTAa IPH HCIOJIb30BAHUH
Pa3IUYHBIX METOJIOB ONITUMHU3AIINH.

Tunosble 3aJaHUS JJISI CAMOCTOSITEIbLHOH PadoThI

OO0mas 1esnb caMOCTOSITENIbHON paboThl — yriIyOJIeHHOE M3ydeHHE HanOosee BaKHBIX Pa3/IesioB
M3ydyaeMOM JHMCUUIUIMHBL. B mporecce camMoCTOATENbHOH paboThl y CTYAEHTOB (opMHUpyeTCs
MIPEACTABICHUE O COBPEMEHHOM COCTOSSHUM NPUKIAJHONW CTAaTUCTHKU, TEHACHLMIX €€ pa3BUTHS,
BbIpAa0AThIBAIOTCSA  MPAKTHUECKHE HABBIKM  peIICHHs 3a7ady  0o0pabOTKH  SKCIEPUMEHTAIBHO-
CTaTUCTUYECKUX JAHHBIX.

J1J1s1 BBITIOJTHEHUS 33JJaHUI CAaMOCTOSTEIBLHOU pabOThI 00YJIAFOIIUXCS TIPETaracTCsi UCTIOIb30BaTh
MIpeJICTAaBJICHHbIE B TAOIHIIE TUHAMUYECKHE PSAIAbl JAHHBIX.

Panl Pan2 Pan3 Pan4 Pans Pan6 Pan7 Pan8 Pan9 | Panl0

1 133 105 157 185 148 108 194 134 180 199

2 260 225 128 134 197 133 370 370 313 284

3 201 212 173 234 165 226 317 318 289 210

4 324 343 220 213 340 167 459 591 444 417

5 227 262 236 271 298 325 334 332 300 332

6 459 426 215 355 435 226 378 682 409 389

7 320 354 223 223 196 169 527 527 427 472

8 483 524 254 304 348 328 358 720 586 616

9 560 620 278 327 319 211 446 700 563 517

10 490 470 226 486 586 486 404 920 754 812

11 615 675 445 417 481 390 579 953 560 597

12 498 498 368 658 785 330 498 754 640 706

13 520 809 515 529 584 475 640 849 910 746

14 753 753 558 685 721 721 494 710 715 665




15 538 820 497 748 839 687 742 885 829 899

15 900 795 561 542 587 851 490 573 573 529

17 510 617 588 653 680 680 825 868 750 710

18 931 829 566 800 764 873 779 874 720 910

19 824 743 629 629 587 796 588 712 597 630

20 990 810 528 770 635 937 828 754 706 808

Jlns OpuUBEAEHHBIX B TaOJMIIE JAHHBIX H3MEPEHUH HEKOTOPOro TEXHHUKO-3KOHOMHYECKOI'O
noKasaredsi, oTpakaromiero 3G peKTuBHOCTb pabOTHI MPEANIPUATHS, TTOIYYUTh OLIEHKU KOA((HUIIEHTOB
JUHEWHOM perpeccuonHoi Momenu Y=by + biX ,u kBamparuunoit momenn Y=bp + bix + b,x?
,JIPEICTABIIAIONIAX 3aBUCUMOCTD UCCIIEyEMOr0 TIOKa3aTesst OT MOMeHTa HabroaeHus. 1o pe3yipraTam
OIICHUBAHHSI BBIMOJHUTH MPOBEPKY 3HAYUMOCTH KO3(D(HUIIMEHTOB U aJeKBATHOCTH MOJeId. [1onydnuTh
HUHTEPBAJIbHBIE OLCHKH KOO (DHUIIMEHTOB MOJICIH U TPEICKA3aHHOTO 3HAYEHHST (DYHKI[HH OTKJIHKA.

BOl'[pOCLI K 3a49€Ty M0 AUCHUILJINHE

. OCHOBHBIE IOHATHS TEOPUH TUIAHUPOBAHUS HKCIIEPUMEHTA
. TouHble 1 HEMpPEPBIBHbBIE SKCIIEPUMEHTANIbHBIE MJIaHbI.
. KoppensiuoHHbIi 1 perpeccnoHHbIN aHalIN3.
. JIuneiinas perpeccus. MeTo1 HAMMEHBIINX KBAAPaTOB.
. [IpoBepka 3HaunMocTH KO3 (HUIIUEHTOB YpaBHEHUS PETPECCUU.
. IIpoBepka aieKBaTHOCTH MaTeMaTHYECKONH MOJIENTM 00bEKTa HCCIeI0BAHNUS.
. Be160opouHblii KO3 (HUIIMEHT MHOKECTBEHHON KOPPEJIALINH.
. Koo puumeHnT MHOKECTBEHHOM JeTepMUHALIIH.
. Ommbku cienuuKay perpecCCHOHHON MOJICIIH.
10. Kpurepun onTHMMaibHOCTH, CBS3aHHbBIE C TOYHOCTHIO OIEHOK KO3((UIMEHTOB ypaBHEHHUS
perpeccuu.
11. Kputepun onTUMaNbHOCTH, CBSI3aHHbBIE C TOYHOCTBIO MTOJTYYEHHS OLIEHOK (PYHKIIUHM OTKIJIMKA.
12. Tlonnstit ¢pakropuslil mnad (I1PII) u ero xapakrepucTuka.
13. dpoOusrii ¢pakropusiit mnan (ADIT). ADIT s Mmoxaeneit ¢ B3auMOACHCTBUSMH.
14. ®akTopHOE MIIAHUPOBAHKE BTOPOTO MOPSIIKA.
15. CocTaBneHue miaHa 3KCIepuMeHTa BTOPOro mopsiaka, o0padoTka U aHalIu3 ero pe3ysIbTaToB.
16. [TocnenoBarenbHbIE METOABI MOUCKA ONTUMAIBHBIX PEIICHU.
17. Meron I'aycca -3aitnens.
18. MeTon ciy4allHOTO MTOUCKA.
19. Meron rpagueHTa.
20. Metox kpyroro BocxoxaeHus (meton bokca -Yuiicona).
21. CuMIIJIEKCHBII METOJ] ONTUMHU3ALUU OOBEKTOB.
22. CUMILUIEKC U €ro MOCIeI0BaTEIbHOE CMEIICHUE B HAMPABJIECHUH K ONTUMYMY.
23. Kputepun OKOHYaHUS [IPOLIECCa ONITUMU3ALINN.
24. OcoOeHHOCTH TUJTAHUPOBAHHUS W OPraHW3allUd JKCIIEPUMEHTa TMPU HCIOJIb30BaHUHU
Pa3IMYHBIX METOJIOB ONITUMHU3ALINH.

O 00 1N DN KW —
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