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1. ey n 3a1a4M OCBOCHUSI AN CUMILIMHBI (MOTYJIfA)

Lenb MUCHMILIMHBL. YCBOUTH OCHOBBI M METOJbI TUIAHUPOBAHMS SKCIIEPUMEHTA Uil BHIOOpA
PaLMOHAIBHOTO IYTH IPOBEACHNUS CII0KHBIX SKCIIEPUMEHTAJIbHBIX UCCIIEJOBAHNUIN 110 HAIIPABIECHUSIM
coBepieHCcTBOBaHUs KOHCTpYKIuH JIBC mim BbIOOpa €ro JOJKHBIX PEryIHpOBOYHBIX MApaMETPOB,
MO3BOJISIOMIUX YIY4IIUTh 3P (GEKTHBHBIC TIOKA3aTEIH.

3ajayaMy U3y4EHUS! IUCLHUIUIMHBI SBJISIOTCS!

M3Y4YUTh OCHOBHBIE NOHSTHUS M OINpeAeseHus, TpeOOBaHUS K IapaMmeTrpaM ONTHUMH3AlUH,
CIOCOOBI TOCTPOEHUSI 000OIIEHHOTO OTKJIMKA, METOAMKY BbIOOpa MoJeinel, crocoObl u3MepeHui
KPUTEPHEB ONTUMHU3ALNH, OCBOUTH MPUHIIUITBI COCTABJICHUS HEMOIHO(PAKTOPHBIX SKCIIEPUMEHTOB.

2. MecTo qucuMmiunbl (MoayJsi) B crpykrype OIIOITI BO

Jucuumnuna «[lnaHupoBaHue AKCHEPUMEHTa» OTHOCUTCA K AMCLMIUIMHAM I10 BBIOOpPY U
9acTH, POpMUPYEeMOH yIaCTHHKaMH 00pa30BaTEIbHBIX OTHOLICHHHA.

Heo0xouMbIMH yCITOBUSIMU U1 OCBOEHUS JUCLMIIIIMHBI SBJISIOTCSA: 3HAHMA PAa3/IelioB U3
HUKIa (QYHIAMEHTaJbHBIX U  NPOPECCHOHATbHO-OPUEHTUPOBAHHBIX JUCUUIUIMH, YMEHHA
BOCIIOJIb30BAThCSL MMeEMoIelcs MHQOopMale s JalbHEWIero NpOeKTUPOBAaHUS U pacyeTa
paboyero mpoliiecca ABUTATENS U €0 CUCTEM.

OcHoBbIBaeTcs Ha 0a3ze TUCIUILIINH: MaTeMaTukH, ucnbitanus [IBC.

SBnsieTcst OCHOBOM Ui M3y4YEHMsI CIENYIOMIUX TUCHUIUIMH: MOJEIMPOBAaHUE IPOLECCOB B
MOPUIHEBBIX  JBUTATENSAX, JIBUraTeld CIEUUAJbHOTO  HA3HAYEHHs, METOJbl  YIy4LICHUS
AKOJIOTMYECKUX XapaKTePUCTHK JABUTATeNIell BHYTPEHHETO CrOpaHUsI.

3. Kommnerennmum ob0y4yawmerocs, ¢(opMupyemMble B pe3yabTaTe OCBOEHHS
AMCUUIJIMHBI (MOYJIA)

[IK-2. Cnoco6nocrts | TTK-2.1. 3HaeT |3HaTh TpeOOBaHHMA K TMapaMerpaMm ONTHMM3ALUU,
HCII0JIE30BaTh METOIbI CIOCOOBI OIIEHKU KPUTEPHUEB ONMTUMH3ALNN, TTPUHITUIIHI
3HAHUA TJIAHUPOBAHUS, COCTABJICHHSI ~ HETOJHO(AKTOPHBIX  IKCIEPHUMEHTOB,
TEOPETUICCKUX 1 | 00paboTKH Y | METO/IbI TUTAHUPOBAHUSI SKCTICPUMEHTA,
AKCIIEPUMEHTAJILHBIX | aHAJIN3a yMeTh (GOpMyIUpOBaTh TpeOOBaHUS K IapaMeTpam
METOJIOB  HAy4YHBIX | BRIYMCIUTEIHLHOTO | ONTHMHU3AIINH, BHIOMPATH CIIOCOOBI OIIEHKH KPUTEPUECB
HCCIIEI0BaHNMH, IKCIIEPUMEHTA, ONTHUMU3AINK, COCTaBIATh IUIaH HEMOJHO(AKTPHOTO
MIPUHIIATIOB METOJIbI TOJ00MS | SKCTICPUMEHTA, TOJIy4aTh  yPaBHEHHUS  PETPECCHH,
OpraHu3aIuu U Pa3MEPHOCTH B|INPUMEHATh TEOPETHYECKHE M OSKCICPUMEHTAIbHbBIC
Hay4HO- (buzmIecKux METOJbl HAYYHBIX HMCCIICOBAHUM PabOYMX MPOIECCOB
HCCIIEIOBATEIBCKOM | ITPOLIECCOB. JABC u ero cucrem;
IEeITEILHOCTH BJIQJICTh HABBIKAMHU COCTABJICHUS ITOJHO(DAKTOPHBIX M
HEMOJHO(MAKTPHBIX ~ AKCIIEPUMEHTOB, MHUHHUMH3AIUU
YHCIIa OIBITOB, MOJTYYCHHUS! YPAaBHCHHI PETPECCHHU.

4. CTpyKTYpa M co/iep:KaHue TUCIUITHHBI
4.1. O0beM yueOHOH AUCHMIJIMHBI M BUABI Y4e0HOIi padoThl

O0bem yacos
N (3au. e1.)
Bup yue6Hoii padoThI Ounast 3a0unas
dhopma dopma
O0mas yuyeOHnasi Harpy3ka (Bcero) 144 (4 144
3a4. en) | (4 3a4. en)
Oos3aTesbHAsA ayIUTOPHasi ydeOHas Harpy3ka (Bcero) 42 20
B TOM 4YHcJe:
Jlexunu 28 12
CemuHapcKue 3aHITUS
[TpakTHyeckue 3aHATHS 14 8
JlaGoparopHble paboThI
KypcoBas pabota (KypcoBoii IPOEKT) - -
Hpyrue ¢opmbl 1 METO/BI OpraHU3alMy 00pa30BaTENBLHOrO Ipolecca (pacuemuo-




epagpuueckue pabomvl, 2pynnoevie OUCKVCCUU, pONegble USPbl, MPEHUH,
KOMNbIOMepHble  CUMYTIAYUYU, UHMEPAKMUGHbIE NeKYUull, CeMUHAPbl, AHAIU3
0enosbix cumyayuil u m.n.)

CamocTosiTeJibHasg padoTa CTyJIeHTa (Bcero) 102 124

<DopMa aTTeCTallun 3a4€CT 3a4€T

4.2. Conepxxanue pa3iesioB JHCHUIIMHBI
1. BBenenue OCHOBHBIC TIOHSTHS U OTIPEICIICHHUS.
2. Napametpbl onTuMu3anuu. TpeOoBaHus K mapameTpy ONTHMHU3ALMH. 3aa9l C HECKOJIBKHUMHU
BBIXOJJHBIMHU ITapaMETpaMH.
3. O6o0menHbIii mapamerp onTuMmu3anuu. CrocoObl MOCTpOCHHS O0OOIIEHHOTO OTKIIMKA.
[Ixana >KxeIaTeIbHOCTH.
4. @akropbl. Xapakrepuctuka (QakropoB. TpeOoBanuss k ¢akropam. Bsibop ypoBHei
BapbUPOBaHUS (HAaKTOPOB.
5. Boi6op mopaedieii. [loBepxHocts oTkiuka. Ciydau ¢ qsymsa ¢akropamu. TpeboBaHUs K MOJENH.
AJIEKBaTHOCTB MOJIEIH.
6. Ilonubiil QaxTopHbIi sKcnepuMeHT. [lonHblil (axkTopHBIH sKcnepuMeHT Thna 2k. CsoiicTBa
MIOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA.
7. Pacuer kodpdunuentoB perpeccud. OnHO ©  ABYX (aKTOpPHBIM  3KCIIEPUMEHT.
MHoro¢akTOpHBII SKCIIEPUMEHT.
6. JpoOubiii (pakTOpHBIN 3KCHepuMeHT. MUHMMH3ALUS YUCla ONBITOB. J[poOHas peruimka.
Br160op nomypernuk.
8. OmudkuH wu3MepeHuii KpuTepueB oNTHUMU3AUMU U (akTopoB. OIlEHKAa MOTPENIHOCTH
n3mepeHuit. Buaer omumbok. Pangommsarusi.
9. OrcenBamlIue IKCIEPUMEHTBI. ATIPHOPHOE paHXHpoBaHUE (AKTOPOB. MeToX cirydaitHOTO
Oananca. HermosHoGn0O4HbIE TUIAHBI.

4.3. Jlekuum
Ne O0bem yacoB
n/n Ha3zpanmue Tembl Ounas 3aouynas
dopma dopma
1 Beenenue 2
2 [Tapamerpsl ONITUMHU3AIIH. 2 3
3 O060011eHHBIH TapaMeTp ONTHMHU3AINH. 2
4 DaxTOopBHI. 2
5 Br16op Monenet. 2 3
6 [TonHbI# dakTOpHBIH dKcepuMeHT. [1oaHbIH (haKTOPHBINA YKCIIEPUMEHT 3
tuma 2k. CBolicTBa MOIHOTO (haKTOPHOT'O SKCITIEPUMEHTA.
7 Pacuer koad¢unmentoB perpeccuun. OmHO W ABYX (HaKTOPHBIH 5
JKCIIepUMEHT. MHOTO(aKTOPHBII SKCIIEPHMEHT. 3
8 JoOHbIll  (pakTOpHBIN SKCIeprMeHT. MUHMMH3anus YHCia OIBITOB. 3
JpobHas perumnka. Ber6op momyperumxk.
9 Ommbky M3MEPeHHIl KPUTCPHEB ONTHMM3ALMK U (akropos. OueHka 5
norpentHocTH n3MepeHnl. Bunbl ommbok. Pangomu3ariusi. 3
10 OtcenBaromue 3KCIEPUMEHTHI. AIPHOPHOE PaHXHUPOBaHUE (aKTOPOB. 9
Merop ciny4aitHoro 6anaHca. HermomHOOI09HbIE TUTAHEL.
Hroro: 28 12
4.4. IIpakTHyeckHe (ceMHHAPCKHE) 3aHATHUS
Ne Ha3zpanmue Tembl O0bem yacos
n/m Ounas 3aouHan
dopma dopma
1 Bri0op daxTopos. [lepBuuHBIi CTATUCTUYECKUI aHAIIN3 5 4
9KCHEPUMEHTAIbHBIX JaHHBIX.
2 [IpoBenenune sxcnepumMenta. IlnannpoBanue HeoOX0IUMOro oobeMa 3




BBIOOPKH.
3 [Monuelit pakropHbIi SKciepuMenT. [locTpoenune onHodakTOpHOI 5
CTaTUCTUYECKOW MOAEIH METOAOM HAUMEHBIINX KBaPaTOB.
4 Jpo0ublii pakTOpHBIH IKCIIEPUMEHT. 2
5 Pacuer koappuirieHTOB perpeccuu. 3 4
6 [ocTpoenue u ananu3 MHOroakTOpHEIX Mozenel. Iloctpoenne 5
rpadMuecKuXx 3aBUCHMOCTEH.
HTroro: 14 8
4.5. JlaGopaTopublie padoTsl He rnperycMOTpeHO yueOHBIM IIIAaHOM.
4.6. CamocTosiTe/ibHAsI pad0Ta CTY/A1eHTOB
Ne Ha3zBanmue Tembl Bun CPC O0bem yacoB
n/n Ounas 3aouHan
dopma dopma
1 [Monublit pakTopHBI paboTa ¢ JeKIusIMU U yIeOHON 26 35
9KCIIEPHUMEHT JIUTEPATYPOH
2 JpoOHbIii GakTOpHBIH paborta c TEKIMAMH yaeOHOH 28 35
IKCIIEPHUMEHT JIUTEPATYPOH
3 Pacuer koapdpuiinenToB JIOMAIITHEE 3a/IaHHeE. 18 18
perpeccun
4 IToctpoenue rpaduaeckux pabora ¢ JIeKIUsIMHU U yIeOHOM 30 36
3aBHCUMOCTEH JIUTEPATYPOH
Hroro: 102 124

4.7. KypcoBble padoThl/IPOEKTHI
He npenycMoTpeHo yueOHBIM MJIaHOM.

5. Oopa3oBaTebHbIE TEXHOJIOTHH

B npouiecce oOyueHus sl JOCTMKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS JUCIUILTHHBI
UCTIONIB3YIOTCS CIIeTyIolIe 00pa3oBaTeNbHbIE TEXHOIOTUH:

® TpaJUIMOHHBIE OOBSICHUTEIHHO-UUTIOCTPATUBHBIE TEXHOJIOTHH, KOTOpbhIe OOECIeUMBaIOT
JOCTYITHOCTh Y4eOHOTO MaTepuajia Jyisi OOJBIIMHCTBA CTYIEHTOB, CHCTEMHOCTh, OTPabOTaHHOCTH
OpraHU3alMOHHBIX ()OPM U MPUBBIYHBIX METOI0B, OTHOCUTEIBHO MaJIbIe 3aTPAaThl BPEMEHH;

¢ UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHASL TEXHOJIOTUS, B TOM YHMCIIE BHU3yalIH3allUs, CO3aHUE
ANIEKTPOHHBIX Y4eOHBIX MaTEPUAIIOB;

® JICIIOJIL30BAHUE AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB MPH IMOJITOTOBKE K JICKIHSIM,
MIPAKTHYECKUM U JTa00PATOPHBIM 3aHATHSIM;

e TexHosorusi mpoOneMHOro oOy4deHus, B TOM 4HMCIE B paMmkKax pa3bopa MpoOIeMHBIX
CUTYaLlui;

® TEXHOJIOTHS Pa3BUBAIOIIET0 OOYYEHHS, B TOM YHMCIIE TIOCTAaHOBKA U PEIICHHE 33]]a4 OT MEHEe
CIIOKHBIX K 00JIee CIIOKHBIM, Pa3BUBAIOIINX KOMIIETCHIIUH CTYACHTOB.

B pamkax nepednciieHHbIX TeXHOJOTHI OCHOBHBIMH METOJIaMU OOydeHHUs SIBISIIOTCS: paboTa B
KOMaHJIe; CaMOCTOsATeNbHasA paboTa; mpobiieMHOe 00ydeHHE.

6. YueOHO-MeTOAUM4YeCKOE U MH(OpMALHOHHOE o0ecTieYeHne TUCIUIJINHBI:
a) OCHOBHAs JIUTepaTypa:

1. Pebpoma M. A. IlnanupoBanue skcrepuMeHTa: yuyeOHoe mocooue / M. A. Pebposa. - 2-e
u3N., AepuBatuB., ucop. - Omck: CubAIM, 2022. - 110 c. - Tekct: snektponHsid. - URL:
https://znanium.com/catalog/product/2110886

2. Bonocyxun B. A. IlnanupoBaHue Hay4yHOro 3KcnepuMeHTa: yueOHHK / B. A. Bosocyxus,
A. W. Tumenko. — 2-¢ m3a. — MockBa: PUOP: UHOPA-M, 2023. — 176 c. — (Beicmiee
obpazoBanue). — DOI: https://doi.org/10.12737/11543. - ISBN 978-5-369-01229-1. - Tekcr:
anektponHbId. - URL: https://znanium.com/catalog/product/1937178

3. IInanmpoBaHue 3KciepuMeHTa [DNEeKTPOHHBIN  pecypc]:  yde6Hoe mocobue /  IO.
B. Cropueyc [u np.]; ITox pen. FO. B. Cropueyca. - JIyranck: JIHY um. B. ans, 2017. - 118 c. -




Pexxum nocryna: https://yadi.sk/d/M-hvRP5R_jKa7w

4. OCHOBBI HAYYHBIX HUCCIICIOBAHUN U MATEHTOBEACHUE [ DIEKTPOHHBIN pecypc]: yded.-MeToI.
noco6ue / HoBocuO. roc. arpap. yu-1. Umxkenep. un-t; coct.: C. I'. lllykun, B. U. Koueprun, B. A.
I'onoBatiok, B. A. BanskoB.— HoBocubupck: Uzn-so HIC'AY. 2013. — 228 c. - TekcT: 3JeKTPOHHBIH.
- URL: https://znanium.com/catalog/product/516943

0) 10MOJTHUTEIbHAS JUTEepaTypa:

5. Teopuss Hay4HBIX HCCIECIOBAHWUMU, IUIAHMPOBAHHE M OOpabOTKa SKCHEpUMEHTa : ydeOHOe
nocobue / A. B. Bonkos, O. . I'pubkos, B. . Kykos, T. H. Porosa. - Mocksa: PYT (MUUT),
2018. - 145 c. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1895077 (nara
obpamenus: 01.02.2024).

6. bemokombitoB, B. MW. Opramuzamus, mnaHupoBaHue © = 00paboTKa pe3yiabTaToB
sKcniepuMenTa: yueonoe nmocooue / B. U. benokonsiToB. - KpacHosipek : Cub. denep. yu-t1, 2020. -
132 c. - ISBN  978-5-7638-4297-5. - Tekcer : onekrponnsni. -  URL:
https://znanium.com/catalog/product/1818742 (nara o6pamenus: 01.02.2024).

7. Crenanos, II. E. IlnanupoBanue skcrepumenTa : yueOHo-mMeToauueckoe nocodue / I1. E.
Crenanos. - Mocksa : 1U3a. [lom HUTY «MUCuCp, 2017. - 22 c. - Teker : anekrponssii. - URL:
https://znanium.com/catalog/product/1239198 (nara o6pamenus: 01.02.2024).

8.  bacosckuii, JI. E. OcHoBBI HayuHbIX HccnenoBanuii : yueOnuk / JI. E. bacoBckwmii, E. H.
bacoBckas. — Mocksa : UHOPA-M, 2024. — 257 c. — (Beicmee o6pazoBanue). — DOI
10.12737/1192099. - ISBN 978-5-16-019525-4. - Tekcr : oiekrpoHsbii. - URL:
https://znanium.com/catalog/product/2123865 (nara o6pamenus: 01.02.2024).

9. OcCHOBBI Hay4YHBIX HCCJICIOBAaHWN W TIATCHTOBEICHWE [DIIEKTPOHHBIN pecypc| : y4ded.-MeTos.
nocobue / HoBocub. roc. arpap. yu-1. Umkenep. un-t; coct.: C. I'. lykun, B. . Koueprun, B. A.
lonopatiox, B. A. BanbkoB.— HoBocubupck: Mzn-so HI'AY. 2013. — 228 c. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.com/catalog/product/516943 (nata obpamenus: 01.02.2024).
10. Cumnses H. U. Teopus miaaHUpOBaHHS IKCIIEPUMEHTA U aHAIM3 CTATUCTHYECKUX JTaHHBIX
[Texct] : yaeOnuk u npaktukym st By30B / H. Y. Cumnses. - 2-e uzn., nepepal. u gor. - Mocksa :
Opaiit, 2022. - 495 c. - (Briciiee obpazoBanue). - bubmuorp.: c. 492-495. - ISBN 978-5-534-
05070-7 : 1400 p.
11. JlykesinoB C. M. OcHoBbl mHX’eHepHOTO 3KcnepumenTa [Tekcer] : ydebnoe mocobue / C. U.
JlykesinoB, A. H. Ilanos, A. E. Bacunses. - Mocksa : PUOP : UH®PA-M, 2021. - 98 c. - (Beiciiee
obOpasoBanue. bakamagpuar). - bubauorp.: ¢. 90. - ISBN 978-5-369-01301-4 (PUOP). - ISBN 978-
5-16-009300-0 (MH®PA-M, print). - ISBN 978-5-16-100021-2 (MH®PA-M, online) : 840 p.

B) MeTOUYECKHEe YKA3aAHUS !
12.Meroauueckue yKa3aHus K MPAKTHYECKUM 3aHATUAM 1o JTUCIUILINHE
«IInanupoBaHue 3KCIEpUMEHTa» JJISI  CTYJIEHTOB  HampabieHuss noAarotoBku 13.04.03.
«DHEPreTuYecKoe MalImHOCTpoeHue» [DnekTpoHHbI pecypc] / coct.: C. W. Tripmosoii, A. A.
Januneituenxo. - Jlyranck : JII'Y um. B. Jlans, 2020. - 54 c.
13. Meronuyeckue yka3zaHUs K CaMOCTOSTEeNbHOM paboTe mo aucuumuinHe «llnanupoBanue
sKcrepuMeHTa" [DIEKTPOHHBIM pecypc]: UIsl CTYyIEHTOB, OOYYarOIIMUXCSA IO CIENHUaIbHOCTH
8.05050304 «/IBuratenu BHyTpeHHero cropanus» /Coct.: A.A.Jlanuneituenko. — Jlyranck: U3a-
Bo JII'Y um.B.lans, 2015.- 31c.
14. Meronuyeckue yka3zaHUsI K CaMOCTOSTeNbHOW paboTe mo mucnumuimHe «llmanupoBanue
OKCIEPUMEHTa» [DJIEKTpOHHBIA pecypc]: Aind  CTYINEHTOB clenuanbHOCTH  “‘/IBurartenn
BHyTpeHHero cropanus’” / Coct.: }0.B. Cropueyc, H.A. AnToHeHKo. - JIyranck: u3a-so JIHY um.
B. Jlans, 2016. - 25c.

r) MuTepHeT-pecypebl:

MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepannu — http://MuHoOpHayKu.pd/

denepanpHas cayx0a 1o Hax30py B cdepe oOpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunucTepcTBO 00pa3oBanust U Hayku Jlyranckoir Hapoauoii Pecriyonuku —https:/minobr.su

Haponusrit coBet JIyranckoii Hapoanoii Pecriyomuku — https://nsinr.su

Ilopran @enepanbHbIX TOCYAAPCTBEHHBIX O00pPa30BaTENbHBIX CTAHAAPTOB  BBICIIETO

oOpazoBanus — http://fgosvo.ru
denepanbhblil mopran «Poccuiickoe o0pa3oBanue» — http://www.edu.ru/



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/

Wudopmanmonnas cuctema «EnmHOe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam» —

http://window.edu.ru/

denepanbHblii HeHTp HHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcoB — http://fcior.edu.ru/
DJeKTpOHHBIE OMONINOTEYHBIE CUCTEMBI H PECYPCHI

DNEeKTPOHHO-ONOINOTeUHAS

cucreMma

http://www.studentlibrary.ru/cqgi-bin/mb4x

«KoHCynbpTaHT-CTyIEeHTa» -

DnekTpoHHO-0uOIMoTeuHas cucrema «StudMed.ruy» —https://www.studmed.ru
WNudopmanmonsslii pecypc Oubmmorekn o0pa3oBaTeIbHON OpraHU3aIiu
Hayunas 6ubnmorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

1. MaTepI/IaJIbHO-TeXHH'lCCKOC H nMporpaMmmMmHoe¢ odecmeyeHue JAHCHHUIIIIMHBI (MOIly.J'Iﬂ)
.HGKHI/IOHHI)IG 3aHATUSA TPOBOAATCA B aKaICMHUYCCKUX ayAUTOPUAX.

OcBoeHUE IUCIUIUIAHBI

mnpeamnojgaract HMCIOJb30BAHUC AKAACMHUYCCKHUX aYI[I/ITOpI/II\/JI,

COOTBETCTBYIOIIMX JCHUCTBYIOIIMM CAHUTAPHBIM U IPOTUBOIIOKAPHBIM IIPAaBUJIaM U HOPMaM.

[IpakTHueckue 3aHATHSA:
HArISOHBIX  IIOCOOUH,

JACMOHCTPALlMOHHBIX  IUIAKATOB.

MNpoOBOAATCA C HMCIIOJIB30BAHUEM PpPa3JaTOYHOTO Marcpuaa,

IIpouee: KOMIUIEKT 3JIEKTPOHHBIX

pa3IaTOYHBIX MAaTEPUAJIOB BBIAACTCSA CTYAEHTaM B 3JEKTpoHHOH dopme. Ilpouee: pabouee mecto
MIPEeTo/1aBaTelisi, OCHAIIEHHOE KOMMBIOTEPOM C JOCTYNOM B HMHTEpHET (KOMIUIEKT 3JEKTPOHHBIX
pa3aTOYHBIX MaTepUalOB BbIIAETCS CTYACHTAaM B AJIEKTPOHHOU (opme).

[IporpamMmmHoe obecrieueHue:

@YHKIIMOHAIBHOE
Ha3Ha4YECHHE

becnmataoe
obecrneuenne

MIPOrpaMMHOE

CcChUIKHA

OducHbIit maker

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OrmeparioHHas cCHCTEMA

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

bpayzep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpaysep

Opera

http://www.opera.com

ITouTOBBII KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiin-MeHemKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTtop

7Zip

http://www.7-zip.org/

I'padmuecknii pemakTop

GIMP (GNU
Manipulation Program)

Image

http://www.gimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuoruieiiep

VLC

http://www.videolan.org/vlc/

8. ®oHa OLIEHOYHBIX CPEICTB sl MPOBEICHUsS TEKYyIero KOHTPOJIsi M IPOMEKYTOYHOM
aTTecTalliy N0 AUCHMILINHE (MOIYJIIO)

IHHacnopt

OICHOYHBIX CPEICTB I10 y‘-l66HOI7[ AUCHHUIIINHE

((HJ'IaHI/IpOBaHI/Ie OKCIICPUMCHTa»
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Omnwucanue ypoBHeH c(hOpMUPOBAHHOCTU M KPUTEPUEB OIICHUBAHUS KOMIIETCHIIMI Ha ATarax ux
(hopMUpOBaHUA B X01€ U3yUCHHS TUCIUTUTHHBI

ran Kon YpoBuu Kpurepuu
KOMIIETCHIIMHN Cq)OpMPIpOBaHHOCTI/I OIICHMBAHUA KOMIICTCHIINHN
KOMIICTCHIIMHU

= IMK-2. Crnoco6HOCTh bazossrii 3HATh TpeOOBaHUS K rnapameTrpam
2 HCI0JIb30BATh ONTUMM3ALMK, CIOCOOBl OLIEHKH KPUTEPHUEB
§ 3HAHUSA ONTUMM3ALIIH, HPUHLIUIIBI COCTaBJICHUS
z TEOPETUYECKUX U HETOJIHO(PAKTOPHBIX 3KCIIEPUMEHTOB, METOIbI
= AKCIIEPUMEHTAIBHBIX IUIAHUPOBAHUS SKCIIEPUMEHTA

METOJOB  Hay4dHbIX IoBbIeHHbI yMmerb  (QopmynupoBaTh ~ TpeOOBaHUS K

HCCIIEI0OBAaHUM, napameTpam ONTUMH3AIHNHU, BBIOUPATh CIIOCOOBI
o MPUHIIUTIOB OLICHKM KPUTEPHUEB ONTUMM3ALMH, COCTABIATh
E OpraHu3aluu IUIaH ~ HEMOJIHOQAKTPHOTO  AKCIEPHUMEHTA,
£ Hay4yHO- MOJIy4yaTh YPaBHEHUSI PETPECCUU, HPUMEHSTh
o HCCIIEI0BATEIbCKOM TEOPETUYECKHE U IKCIIEPUMEHTAIbHbIE METO b

NeSITEIbHOCTH Hay4YHBIX MCCIEJOBaHUI pabouyux MpoIECcCOB

JABC u ero cuctem

E = Beicoknii BJaJeTh HaBBIKaMU COCTaBJICHUS
gz MOJIHO(PAKTOPHBIX " HEMOJHO(PaKTPHBIX
g 2 9KCMEPUMEHTOB, MUHUMHU3ALIMU YHCIIA OIBITOB,
& ¢ MOJTY4ECHUS] YPABHEHUI PETPECCUM.

[lepeuenr kommeTeHUUH (3IEMEHTOB KOMIETEHUUM), (GOpMUPYEMBIX B pe3yibTare
OCBOEHHS y4eOHOU JUCHMITINHBI (MOYJIs) MU MPAKTUKH

Kox | ®opmynup | UHaukaTtopsl OTanel
No | KOHTPO OBKa JOCTHUKEHU I dbopmupo
n; JMPYe | KOHTPOJH | KOMIETCHIIH (mo | KonTponupyemble pasaensl (Te€Mbl) |  BaHUS
I MOH pyemoil | peanuzyeMoun y4eOHOW TUCITUATITUHBI (cemecTp
KOMIIET | KOMIIETEH | AUCLUIUINHE) U3YYEHUS
CHIUU 1102071 )
IIK-2.1. 3uaer | Tema 1 BBenenue Havanpu
CnocobHo METOIbI Tema 2 IlapameTpsl ONITUMHU3ALUAN. BIH,
crb MIaHUPOBAHHS, Tema 3 OGOOGLIEHHBII mMapameTp | OCHOBHO
HCIOJBE30B | o GhagoTku U | ONTUMHU3ALIH. i,
arb aHanu3a Tema 4 @akTOPBHI. 3aKJIH0YH
i‘gggle/l’fnqe BBIYHUCIIMTCIBHOTO | Tema 5 BBI60p Moﬂenveﬁ_ i TEJILHBIN
CKIX u OKCHECPpUMCHTA, Tema 6  IlomHbIit § @aKTopHLH:I 1
SKCTICPHME METO/bI  T0J00HS skcnepuMeHT. [lomHbii (l)aKToPHLIH
N U PasMCpPHOCTH | sxcriepumenT Tuna 2k. CBoiicTBa
METOI0B usnIecKuX MTOJTHOTO (DAKTOPHOTO SKCIIEPUMEHTA.
—— IIpOLIECCOB. Tema 7 Pacuer xo3h(dUIMEHTOB
1. |[IK-2 HeCTenoBa perpeccun. OHO U ABYX (DAKTOPHBIN
Hi, OKCIIEPUMEHT. MHorohakTopHbIi
NPHHIHIIO 9KCIEPUMEHT. _ _
B Tema 8  JloOHbIH  (akTOpHBIA
oprasmsa SKCIIepUMEHT. MUHUMU3ALUs YHcla
- onbIToB. [IpoOHas peruinka. Boui6op
HAYHHO- MOJTYPEIUIUK.
HCCIIEN0Ba Tema 9 Omubku  U3MepeHHi
TeTbCKO KpUTEPUEB OTNITHUMHU3AIIH "
JeATENEHO haxropos.  OueHKa MOrPEIIHOCTH
oTH usmepeHull. Bunbl OLINOOK.

Pannmomuzanus.




Tema 10 OrtceuBaroniue
AKCHEPUMEHTBHI. ArnipuopHoe
pamxupoBanue ¢akTopoB. MeTon
CIIly4aifHOTO Oananca.
HemnoiHOOM049HBIC MIAHBL

Ilokazarenu u KPpUTCPpUH OICHHUBAHU A KOMHeTeHHI/Iﬁ, OIIMCAaHUC IIIKaJI OIICHUBaHUA

KonTpo
Koiglilon iwkaropst HHEIZ:GM
JIOCTUKECHHUI HanmenoBanu
Ne | upyemo [Iepedyens miaHupyemMsbIxX paszaeisl
. KOMITIETEHIIMH (I10 € OLICHOYHOTO
n/m 71 N pe3ynbTaToOB (Temsr)
coMIere|  Peam3yeMoi yaeGHoM CpeacTBa
— JTUCITUTIITUHE) A —
WHBI
3HaTh TpeOOBaHUS K IMapameTpam
ONTUMM3ALMH, CHOCOOBI OLIEHKU
KpUTEpUEB ONTHMU3AIINH,
TIPUHITATIBI COCTaBJICHUS
HEMOJHO(PaKTOPHBIX
JKCIIEPUMEHTOB, METO/IbI
IJIAaHUPOBAHUS SKCIIEPUMEHTA;
[IK-2.1. 3HaeT | yMeTh (dhopmynupoBaTh Tema 1
METO bl TpeOoBaHuUs K napamerpam | . o 2’
TJIAHUPOBAHUS, ONITUMU3AINH, BEIOMPATH CIIOCOOBI Tema 3’ Mpaxrieckas
00paboTku W | OUCHKH KPUTEPUCB ONTHUMH3ALMH, | . 4 ’ pabota
aHanu3a COCTaBJISATh Wit | oo 5’ HHHHBI/’IHyaHL
1 |IIK-2 BBIYUCITUTEIHHOTO | HETMOJHO(MAKTPHOTO Tema 6’ Hoe  3ananue
3KcnepnMeHTa,6 3KCIIEPUMEHTA, nony4arhb | oo 7” KOHTpOJ‘IbHaH’
METO/bl TMOJO00MS | ypaBHEHUS! pEerpeccuu, MPUMEHSTh
U Pa3MEpHOCTH | TEOPETHYECKUE u %Zﬁg g’ padora
(buznueckux 9KCIIEPUMEHTAIbHBIE METOTIBI | o o 16
IPOILIECCOB. HAy4YHBIX HCCIE0BaHUN pabounx
nporneccoB JIBC u ero cucrem;
BJIQJIETh HABBIKAMHU COCTaBJICHUS
MOJIHO(aKTOPHBIX u
HEMOJHO(AKTPHBIX
9KCIIEPUMEHTOB,  MUHUMU3ALUU
qucna OTIBITOB, MOJTy4eHUs
yYpaBHEHUHN PETrpecCUu.

I[narﬂocnmecncoe KOHTPOJIbHO€ TECTUPOBAHHE:
KoMriekT TecToBBIX 33.,[[3.HPII>'I, MO3BOJIIOMIUX OCYIICCTBUTH OLICHKY KOMIICTCHIIUN

IIK-2.1.  3naer
obpaboTku U
IKCIIEPUMEHTA,

I[IK-2. CnocoOHOCTb HCIIOIB30BAaTh 3HAHHS
TEOPETUYECKUX U IKCTIEPUMEHTATBHBIX METOO0B
HayYHBIX HCCIEI0BaHMH, MIPUHIIUIIOB
OpraHu3aIun HAy4YHO-HCCIIEeI0BATENbCKON
NEeITENLHOCTH

aHanmza
METO/IbI
pa3MepHOCTH B (U3UUECKUX MPOIIECCOB.

METOAbI

IJIaHUPOBAHUA,

BBIYHUCIIUTCIIBHOI'O

oa00ust u

oOpa3oBarenbHOU porpaMmel 13.04.03 DHepreTrdyeckoe MalIMHOCTPOCHUE, MarCTEPCKast
IIporpaMma «/IBurarenn BHyTpeHHETO CrOpaHus» TUCHUILUIMHA «][maHupoBaHNe YKCIIEPUMEHTa)

BAPHUAHT 1
3agaHue ¢ BBIOOPOM OTBETa




0a30BbIif YpOBEHb
3ananue 1.
IIpoyumatime mexcm, evibepume 8ce NPAGUIbHBIE GAPUAHMBL OMEEMdA U 3aNUWUmMe apeymMeHmul,
0bocHosbIsaOWUE 8b100p omeema
Kakue mpuHIHIIBI, MOJI0KEHHbIE B OCHOBY TEOPUH IJIAHMPOBAHUS SKCIIEPUMEHTA, HAIPABJICHBI HA
noBbIeHue 3()(HEKTUBHOCTH SKCIIEPUMEHTHPOBAHUS ?
1) cTpemiieHue K MUHIMH3AIH OOIIEro YHcia OIMBITOB.
2) OJHOBPEMEHHOE BapbUPOBAaHHE BCEMH NEPEMEHHBIMH, OMPEICISIONIMMH MpoIecc, IO
CTEMAIBHBIM MTPABUIIAM — JIITOPUTMAM.
3) BbIOOp HanboJIee MPUEMIIEMBIX U3 HEKOTOPOTO MHOYKECTBA THUIIOTE3 O MEXAHU3ME SIBJICHHIA.
4) BBIOOp YETKOH CTpaTeruu, MO3BOJSAIOMICH NMPUHUMATh 0OOCHOBAaHHOE PELICHHE TOCIE KaKIou
CepUH IKCIIEPUMEHTOB
5) HeT MPaBUIILHOTO OTBETA
Otser: 123
OOocHOBaHWe: CTpEMJICHHE K MHHUMH3AIMA OOIIEro 4YWCia OIBITOB, OJHOBPEMEHHOE
BapbHPOBAHNE BCEMH TIEPEMEHHBIMHU, OTIPENEISIONTUMHE TPOIIECC, 10 CHEeIHATbHBIM MpaBUIIaM —
arOpUTMaM, BBIOOp Hambojiee MPUEMIIEMBIX M3 HEKOTOPOTO MHOKECTBA THUIIOTE3 O MEXaHU3MeE
SIBIICHUH — 9TO TIPUHITHIIBI, TTOJIOKEHHBIE B OCHOBY TEOPHHU TUIAHUPOBAHHUS YKCTIEPUMEHTA.

3amaHue ¢ BHIOOPOM OTBETA
0a30BbIl YPOBEHB

3amanue 2.
Ilpouumatime mexcm, evlbepume cCe€ NPABUNIbHLIE BAPUAHMBL OMEEMA U 3aNUWUMEe APSYMEHNbI,
000CHO8bIBAIOWUE BLIOOD OMBEMA
Kakwue 3a1aum pernmaroTcst B Iporiecce MIaHnPOBAHKS dKCIIEpUMeHTa?
1) MOMCK ONTUMAIBHBIX YCIIOBHIA.
2) MOCTPOCHUE HHTEPIIOSAITUOHHBIX (POPMYIT.
3) cTpeMyeHHnEe K MUHUMH3AIIAN OOIIEro Yucia OIbITOB.
4) olIeHKAa ¥ YTOYHEHHE KOHCTAHT TEOPETHICCKUX MOJICIICH.
5) wucCmonb30BaHWE MaTEMaTUYECKOro  ammapara, (OpPMalM3yIOIMEer0o MHOTHE  JCHCTBUS
IKCIIEPUMEHTATOPA.
OtBeT:12345
O06ocHOBaHWE:  TMOMCK ONTHUMAJBHBIX YCIOBHM, TNOCTPOCHHUE HWHTEPIOSAIUOHHBIX (hopmyi,
CTPEMJICHHE K MHUHHUMH3AIMKM OOIIEro 4YWciaa ONBITOB, OIGHKA W YTOYHEHHE KOHCTaHT
TEOPETUYCCKUX MOJIEIICH, UCIIOIB30BaHNE MAaTEMAaTHIECKOTo anmnapara, (GopMaM3yIIero MHOTHE
JNEHUCTBUS JKCIEPUMEHTATOpa - 3a/Jauyd, KOTOpbIE PEIIAITCS B MPOIECCe TUIAHHUPOBAHUS
AKCIIEPUMEHTA MCTIOJB3YIOTCS JUIS PEIICHHSI TUTAHUPOBAHUE IKCIICPUMEHTA

3amaHue ¢ BHIOOPOM OTBETa
0a30BbIi YPOBEHB

3aganue 3.
IIpouumaiime mexcm, 6vibepume 8ce NPAGUIbHLIE BAPUAHMBL OMBEMA U 3anUWUMe apeyMeHmbl,
obocHogblBaOUUE 8bIO0P OMEema
Kakne mepompusTusi HEOOXOOMMO IpeaycMaTpUBaTh NpPH pa3pabOoTKe METOJUKH HpPOBEICHUS
JKCIEpUMeHTa?
1) mpoBeneHHe MpeBapUTEIBHOTO HAOIIOICHHUS 32 U3y9aeMbIM 00BEKTOM HJIN SIBJICHUEM C IIETIBO
OTIpeIeTICHUS] HCXOTHBIX JaHHBIX M BEIOOpa BapbUPYIOMIHNX (paKTOPOB.
2) IOPAJOK peau3aliy ONBITOB, ONIPEICNICHNE TTOCIEJ0BATEILHOCTH H3MEHEHNUS (PaKTOPOB.
3) mo00p OOBEKTOB BO3/ICHCTBUS U YCTPaHEHHE BIMSHUS CIIy4allHBIX (DaKTOPOB.
4) onpeneneHue npeienoB U3MEpEeHU
5) o6ocHOBaHKE 0OBEMa SKCIIEPUMEHTA, YHCIIa OTIBITOB
Ortser: 134
O0ocHOoBaHUWe: TMPOBEICHHUE IPEIBAPUTEIBHOTO HAONIONCHHUS 32 HU3y4aeMbIM OOBEKTOM HIIU
SIBJICHUEM C LIEJBIO OTIPEJICNICHHsI UCXOJHBIX JaHHBIX U BBIOOpa BaphbUPYIOMUX (HAKTOPOB, MOPSIIOK



peali3anuu OMbITOB, OTPEeIIEHNE MTOCIIeIOBATETFHOCTH U3MEHEHUS (PaKTOPOB, MOAO0P 0OBEKTOB
BO3JICHCTBUSI W YCTPAHCHUE BIUSHUS CIYJ9allHBIX (DAKTOPOB - 3TO MEPOMNPHITHS, KOTOPHIC
HE0OX0IMMO MPEAYCMOTPETh MPU MPOBEACHUN IKCIIEPUMEHTA.

3ananue ¢ BHIOOPOM OTBETa
0a30BBIl YPOBEHD

3ananue 4.
IIpouumaiime mexcm, evibepume 8ce NPAGUNbHbBIE GAPUAHMbL OMEEMA U 3ANUULUME aAP2YMEHMDbL,
obocHosbisalowue 8blOOp omeema
Uto onpenenstor npu pazpaboTKe MjlaHa SKCIepuMeHTa?
1) uenp 1 3a1a4M SKCIIEPUMEHTA.
2) BbIOOp BapbUpYyOMUX (HAKTOPOB.
3) NOMCK ONTUMANIbHBIX YCIOBUM.
4) MOpSIOK pean3ainy OIBITOB, ONIPEIEIIEHUE MTOCIIeI0BATEILHOCTH N3MEHEHHS (DaKTOPOB
5) HeT MPaBUIILHOTO OTBETA
OtBert:123
OOocHoBaHWe: T1eTb W 3aJadydl  JKCIIEPHUMEHTA, BHIOOp BapbHUPYIOMHUX (AKTOPOB, TTOMCK
ONITUMAJIBHBIX YCIIOBHH OTIPENENSIOT PH pa3paboTKe IIaHa HKCIIEPHUMEHTA.

3amaHue ¢ BEIOOPOM OTBETA
0a30BbIl YPOBEHB
3amanue 5.
Ilpouumaiime mexcm, 8vibepume QOUH NPABUTILHBLI 6APUAHM OMEEMA U 3aNULUMe aApeyMeHNbl,
000CHO8bIBAIOWUE BLIOOD OMBEMA
Kakue MeTo bl ipeTHa3HaAYCHBI )T HAaKOTUICHHUS TICPBUYHBIX JJAHHBIX 00 00BEKTaX UCCIIeIOBAHUS?

1) BapraliMOHHBIN aHATN3 U AUCTICPCUOHHBIN aHAIN3
2) HabOrOIeHNEe U TUCTIEPCUOHHBIN aHATN3
3) HaOIOICHUE U DKCIIEPUMEHT.
4) SKCIEPUMEHT M BapHAITHOHHBIN aHATN3
5) HeT mMpaBUIIHLHOTO OTBETA
Orser: 3
O6ocHoBaHue: HAOMIOJEHHWE M DKCIEPUMEHT HAKAIJIMBalOT IEPBUYHbIC JaHHBIE 00 OOBEKTax
UCCIIeIOBAHUSI.
3amanue ¢ BHIOOPOM OTBETA
0a30BbIl YPOBEHB
3amanue 6.
IIpouumatime mexcm, @vibepume QOUH NPABUTILHBIU 8APUAHM OMEEMa U 3anuume apeymeHmbl,
000CHOBbIBAIOWUE BLIOOD OMBEMA
Kakux kmaccoB 3kcriepuMeHTa He ObIBaeT?
1) akTuBHpYIOLIETO.
2) KOHCTaTHPYIOIIETrO
3) KOHTPOJIHPYIOLIETO
4) dopMupyroIiero
5) HEeT npaBUIBHOTO OTBETA
Otser: 1
O6ocHOBaHUE: AKTUBUPYIOIIETO IKCIIEPUMEHTA He OBbIBAET.

3anaHue ¢ BHIOOPOM OTBETA
0a30BbIif ypOBEHb
3amanue 7.
Ipouumaiime mexcm, @vlOepume QOUH NPAGUIILHBIL BAPUAHM OMEEMA U 3AnUULUmMe apeyMeHNbl,
obocHogvlBaOWUE 8b100D OMEema
Yto SIBISETCSI KPUTSPUEM UCTHHHOCTU TEOPUH?

1) akcuoma



2) n0Ka3aTeabCTBO

3) ombIT

4) npakTukKa.

5) HeT MpaBUIILHOTO OTBETA

Otger: 4

O6ocHOBaHUE: MPAKTUKA SIBIISIETCS KPUTEPUEM UCTUHHOCTU TCOPHUH SIBIISICTCS IPAKTHKA.

3ananue ¢ BHIOOPOM OTBETa
0a30BbIll yPOBEHB
3amanue 8.
Ilpouumaiime mexcm, 8vibepume QOUH NPABUILHBLI BAPUAHM OMEEMA U 3anuUmMe apeymeHmbl,
obocHo8vIBAIOWUE 8bIOOP OMEemd
Yto Takoe 00BEKT HCCACAOBAHUS?

1) Bce mepevnciieHHOS

2) MBICTHTENBbHAS OTIEPAITHs, TIOCPEJICTBOM KOTOPOI M3 HEKOTOPOTO KOJIMYECTBA 3a/JaHHBIX
CYXJICHHH BBIBOJIUTCSI HHOE CY)KJICHHE, OTIPE/ICTICHHBIM 00pa3oM CBSI3aHHOE C UCXOTHBIM

3) onucaHue OTKPBITHS, COCTABIEHHOE 10 YTBEPKIACHHON (hopMe U coJeprKalliee HCUepIbIBAIOIIEe
W3JI0KEHHUE CYIIHOCTH OTKPBITHSL.

4) mporiecc WK SIBJICHHUE, MOPOXKIAIOIIEe TPOOIEMHYIO CUTYAIMIO U U30paHHOE [ U3yUEHUS

5) HeT mMpaBUIBLHOTO OTBETA

Otgert: 4

O6ocHOBaHUE: OOBEKT HCCIEIOBAaHUS 3TO MPOILECC WIM SBJIEHHE, MOPOKIAroIiee MpoOIeMHYIO
CUTYAIINIO ¥ U30paHHOE JIJIs1 U3YUCHHUS.

3aaHue Ha yCTaHOBJIEHHUE MOCIIEIOBATEIbHOCTH
MOBBIICHHBIA YPOBEHb
3amanue 9.
IIpouumatime mexcm u ycmanosume nocie0o8amenbHOCMb.
YcTaHoBUTE MOCIEI0BATEIBHOCTh ACHMCTBUI TPH MUIAHUPOBAHUU SKCIIEPUMEHTA.
1) ®uxkcupoBaHue pe3yIbTaTOB, MOCTPOCHUE MO/ICIIH
2) ®opmyaupoBaHue BEIBOJA
3) Bribop oObekTa
4) ®opmyaupoBaHUE THIIOTE3bI
5) Be160op M3MEHAEMOTO yCIOBUS
3anuurTe COOTBETCTBYIONIYIO MOCIEI0BATEILHOCTh IU(P ClIeBa HAIPABO:

3 | 4 | 5 | 1 2

3ajjaHKe Ha yCTAaHOBJIEHHUE MOCIIEI0BATEIbHOCTH
HOBBIILIEHHBIN YPOBEHb
3amanue 10.
IIpouumaiime mexcm u ycmanogume nocieo008amenbHOCb.
3anuiuTe NpaBUIbHYIO OCIEI0BATEIbHOCTD ITANOB PabOTHI HAJl KCCIEI0BATENLCKUM IIPOEKTOM.
1) Onpenenenue Hean UCCIEA0BAHUS.
2) IlocraHoBKa 3aa4 UCCIEIOBAHHUS.
3) BeiGop MeT0/10B HCCIIEIOBAHUS U MJIAHUPOBAaHUE PaOOTHI.
4) OdopmiieHne pe3ynbTaToB.
5) IIpoBeneHne sKCIEpUMEHTa U 00pabOTKa MOTYYEHHBIX JaHHBIX.
3anuumMTe COOTBETCTBYIONIYIO OCIIEI0BATEIbHOCTh LU(P CIeBa HANPaBO:

1 \ 2 | 3 | 5 4

3aaHue Ha YCTaHOBJIEHUE TOCIE0BATEIbHOCTH
MOBBIIICHHBIA YPOBEHb
3amanue 11.
IIpouumatime mexcm u ycmanosume nocie008amenbHOCMb.



VYKaXuTe MpaBUIIbHYIO MOCIEA0BATEIbHOCTD ICHCTBUIN MPU MOCTPOCHUH (PYHKIIMM OTKIIHMKA.
1) O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA.

2) Ctpoutcst pyHKIHS OTKIIMKA.

3) Ha ocHoBanuu ananu3a GyHKIHH OTKIMKA (GOPMYITHPYIOTCS BBIBOIBI

4) BeiOupaercst MaTpuLa IIIAHUPOBAHUS B 3aBUCHMOCTH OT YHCIJIa 3HAYUMBIX (PaKTOPOB.

5) OnpenpensiroTcs AUana3oHbl BapbUpoBaHUs (PaKTOPOB B HATYPAIHLHOM U3MEPEHUH B
COOTBETCTBUU C MPUHATON MATPHUIIEH TUIAHUPOBAHUS, COCTABIISAETCS TUIaH AKCIIEPHUMEHTA 110
MIPOBEACHUIO HATYPHBIX HCIIBITAHUI 00BEKTA, BEIOMPAETCS] KOHTPOJIbHO-U3MEPHUTEIIbHAS

amnmaparypa.
3anumuTe COOTBETCTBYIOIIYIO ITOCIIEI0BATENBHOCTD IIM(p cIeBa HAPABO:
| 4 | 5 y 1 \ 2 | 3
3aJjaHue Ha yCTAaHOBJIEHHUE NOCIEI0BATEIbHOCTH
MOBBIILICHHBIN YPOBEHb
3ananue 12.

IIpouumaiime mexcm u ycmanogume nocieo008ameabHOCHb.

VYcraHOBUTE NOCIEI0BATENBHOCTD ATANIOB HAYYHOI'O UCCIIET0BAHMS.

1) moaTBEpKA€HNE TUIIOTE3BI

2) MOCTaHOBKA SKCIIEPUMEHTOB ISl OLICHKU TUIIOTE3bI

3) nabmoaeHue u coop GpakToB

4) co3naHue TeoOpun

5) BBIIBUYKEHUE TUTIOTE3BI

3anumuTe COOTBETCTBYIOIIYIO OCIE0BATEIBHOCTD HU(P CIIEBA HAIIPABO:

5 | 2 | 3 | 1 | 4 |

3amaHne Ha YCTAaHOBJICHUE COOTBETCTBHS
MOBBIICHHBIA YPOBEHb
Samanue 13.
Ilpouumatime mexcm u ycmanosume coomeemcmaue
VcTaHOBUTE COOTBETCTBHE ITOHSITHIA.
K kaxmol mo3uiuu, JaHHOW B JIEBOM CTOJIOIE, TOJOEPHUTE COOTBETCTBYIOIIYIO ITO3UIUIO U3
MPaBOro CcToJsona:

Brmonnasemas 3amada ITokazaTenb COOTBETCTBUS

A | HOBTOpEeHHE OCHOBHOI'O SKCIIEPUMEHTA 1 SKCIEPUMEHTAIBHOE BO3ICHCTBHIE
b aKTHBHO H3MeEHseMas HCCIeaoBaTeneM | 2 U3MepeHne

repeMeHHast
B KOJINYECTBEHHAS XapaKTEePUCTUKA 3 orpoc
r caydaiiHoe pactpenenenue | 4 | peruIMKaIusL

SKCHEPUMEHTANBHOTO  MaTephaja |

TOPSIIKA POBEICHUS OIIBITOB

paHzOMH3AIHS

3anumure BbI6paHHbIe I_II/I(l)pBI oA COOTBCTCTBYHOIIIMMU 6YKBaMI/IZ
A b B I
4 1 2 5

3ajaHKe Ha YCTAaHOBJIEHUE COOTBETCTBUS
TIOBBILICHHBIN YPOBEHB
3aganue 14.
IIpouumaiime mexcm u ycmanogume coomeemcmeaue
VY CcTaHOBUTE COOTBETCTBUE MOHITUH.
K xaxaoil mos3uuuu, AaHHOW B JIEBOM CTOJOIE, MOAOEpUTE COOTBETCTBYIOIIYIO MO3ULMUIO U3
MIPaBOro CTOJIONA:

Brmonasemas 3aJayda Ilokazartenb COOTBETCTBHS

¢axTop 1 He3aBHCHMasl IepeMeHHas

N

A
b (YHKIMSL OTKJIMKA MOJIeTb 00bEKTa MCCIIeJOBAHNS
B | mran mepBoro mopsijka 3 K03()QUIMEHTHI IMHEHHOTO YpaBHEHHS PErPECCHH




I' | akTUBHBII SKCIICPHUMEHT 4 TIPY MIPOBENICHUH YKCIICPUMEHTA BXOHBIC TApaMeTPbl U3MEHSIOTCS 110
CIly4aiiHBIM 00pazoM

5 TIpY MIPOBEIEHUH SKCIIEPUMEHTA BXOAHBIE TApaMETPhl U3MEHSIOTCS 110
3apaHee 3aJJaHHOMY IUIaHy

3anummuTe BeIOpaHHbIE U (PBI O] COOTBETCTBYIOIIUMHU OYKBAMHU:

A b B

o1 =

1 2 3

3aJlaHuE HAa YCTAHOBJIEHUE COOTBETCTBUS
IIOBBILICHHBIN YPOBEHb
3ananue 15.
IIpouumarime mexcm u ycmanosume coomeemcmaue
Y cTaHOBUTE COOTBETCTBUE MOHSITHH.
K kaxmol mo3uiuu, MAaHHOW B JIEBOM CTOJIOIE, TOJOEPHUTE COOTBETCTBYIOIIYIO IMO3UIUIO U3
IIpaBoro croyoua:

BeinonHsiemas 3a1aua IToka3arteb COOTBETCTBHS
A | IIaHUPOBAaHHE SKCIIEPUMEHTA 1 | KOMIUIEKC MEPOIPHATHIA, HATIPABIEHHBIX HA
3} bEKTHBHYIO MOCTAHOBKY OIBITOB
B | Teopust BeposiTHOCTH 2 | paszen MaTeMaTHKH, M3yJarollHii 3aKOHOMEPHOCTH
CITy4alHBIX SIBIICHUI
B | pe3ynabpTaThl SKCIEPUMEHTA 3 | KpuTepuii NICTHHHOCTU TEOPHH SIBIISIETCSI
r Pa3HOBHIHOCTH OMIMOOK, KOTOpas IIOCTOSTHHO 4 | cnydaiiHble OMIMOKH
HPUBOIKT K 3aBBILICHUIO PE3YJILTATOB
UCCJIEJOBAHUM
5 | cucremaTHyeckue OMMOKH
3anumnTe BeIOpaHHbIE HUQPHI IO COOTBETCTBYIOIIUMH OYKBaMHU:
A b B r
1 2 3 5

3amaHue ¢ pa3BepHYTHIM OTBETOM
Bricokuii ypoBeHb
Samanue 16.
Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHO8aHHLIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peuienue u Omeen.
N3menenue pacxona tormea Gt (Ha 100 kM) OT BEJIMUMHBI yIJIa ONEPEKCHUS 3aKUTaHUs O
MOTOLIMKIIETHOTO JIBUTATENS 3aJaHO TaOIUIEH SKCTIEpUMEHTAIbHBIX JaHHBIX

0JI OIIEPEIKEHUS
yr P ’ pacxona TorumBa GT, 11/100km

O, rpan.
6 6
10 5
14 54

[Monyuuts (QyHKIUIO OTKJIMKA M HAWTH €€ IKCTPEMYM, OIPEICIUB ONTHMAILHOE 3HAYeHUE yria
OINepeXKeHUs] 3axuranuss O (rpag) U MUHUMAJIBHOrO pacxona tomimBa Grtmin. IlpencraButh
JaHHbIE rpauuYecKu U 3KCTPANOIMpPOBaTh 3HaUeHUs (PyHKLIMU B npenenax ©=2...18 rpaxycoB yria
OTIEPEIKEHUSI 3aKUTAHUS.

VYkazanue: ucnosib3oBath Tabauubl EXEL i nomydeHuss GyHKIMU OTKIMKA ITyTEM HOCTPOSHHUS
JMHUHU Tpeiiia B BUIE OJIMHOMA 2-TO MOPSAKA.

Otser: ®ynkuus otkauka Y = 0,04375x% - 0,95000x + 10,12500, rae y=Gt 1/100kM; x= © rpag.
[TKB; Koopaunats! akctpemyma: © = 10,7 rpag; Gtmin=4,97 1/100km.

Gr = 0,04375*6? - 0,950 + 10,125.

Pemenune. Ilo tabmumam EXEL cTpouM mnckomble rpaduku ¢ HaHeCEHMEM Ha HHUX (DYHKIHU
oTkiHKa (puc. 1).




Pacxon
TOTLIHEA,
JHTPEI T

5 o

7.5 \

G,Z > s
5 /

A P

55
5 _/'B
n b SKCTPEMYM

5 10

15 Vron omepesxenia
3AKMTAHUA

Puc. 1 — 3aBucumocts pacxosa Tomnusa (Ha 100 kM) OT yriia onepexeHus 3aKUraHus
MOTOIMKIIeTHOTO ABurarens: A, b, B — oneitHbie nanusie; I, A, B, JI — skcTpanmosisiius OmbITHRIX
JAHHBIX 110 YTy ONEPEKEHUs 3aKUranus ot 2 10 18 rpanycos.

OyHKIMS OTKINKA B HATYPATbHBIX €IMHUIAX H3MepeHus: GT = 0,04375*62 - 0,95*6 + 10,125.

3aaHue ¢ pa3BepHYTHIM OTBETOM
Bricokuii ypoBEHb
3ananue 17.
Ilpouumatime mexcm u 3anuwiume paszeepHymviil 000CHO8aHHbLIL omeem. B ciayuae pacuemmuou
3a0ayu, 3anucams peuienue u Omeen.
Hcnonw3ys MaTpuily miIaHUPOBaHUS SKCIIEPUMEHTA C IByMs (DakTOpaMu KOMOWHAITUN YPOBHEH

Ne onbiTa X1 X2 y

1 -1 -1 Y1
2 +1 -1 Y2
3 -1 +1 Y3
4 +1 +1 Ya

MOJIYYUTh TJIaH SKCIIEPUMEHTA B HaTypaJIbHbIX €IMHUIIAX U3MEPEHUS JUIsl IPOBEACHUS MCIIBITAHUI
muzens 1Y12/14 nns ompeneneHusi BIMSHHS yIila omepexeHus BIpbicka (O) m kodddummenta
n30bITKa BO3ayXa (0) Ha yAENbHBIH pacxos TorumBa (Je). Juanazon m3menenus ©=15...30 rpan.
IIKB 1o BMT u 0=1,5...3,5.

OtBer.

No omnbiTa o o Qe
1 15 1,5 Qer
2 30 1,5 Qe2
3 15 3,5 Qes
4 30 3,5 Jes

Pemenue: ans modydeHus TIUIaHA SKCIEPUMEHTa B HATypaJlbHBIX €IUHUIAX H3MEpPEeHHs s
MPOBEJCHUST Ha3BaHHBIX HcIbITaHUK au3ens 1U12/14 HeoOXoIMMO 3aMEHUTh OTHOCHTEIIbHBIC
3HaueHuss (aktopoB x1 (O) m X2 (0) Ha KpailHHE 3HAYCHUS COOTBETCTBYIOIIMX JHAIAa30HOB HX
H3MEHEHUS.

OyHKIMEN OTKIHMKA 37€Ch SABJISAETCS YICIbHBIN pacXo]l TOIINBA Je.

3aiaHue ¢ pa3BEPHYTHIM OTBETOM
Bricokuii ypoBeHb

3ananue 18.
Ilpouumatime mexcm u 3anuwiume pazeepHymuvlii 0O00CHOBAHHBIN omeem. B ciyuae pacuemHoll
3a0ayu, 3anucams peuiexue u Omeen.
BreiBectn  Qopmynbl A HaXOXIeHUS KOA((UIMEHTOB TMOJMHOMA 2-TO TMOpsSAKA TpH
HCIOJIb30BAHUHU METOJa HAUMEHBIINX KBAJpATOB.
Pemenue.



CocraBisieTcss M pemiaeTcss CUCTEMa M3 JBYX YPaBHEHHMM ¢ AByMs Heu3BecTHbIMHU. Haxomum

n

npou3BoaHbie pyHkmuu F(a,b)=> (y; —(@-x; + b))2 o0 TIEpEMEHHBIM a W b, TpHUpaBHUBAEM STHU
i=1

MIPOU3BOJIHBIC K HYITIO.

F@D) o |23 (y; - (@-x; b)) =0
oa i=1
FED0 |23 (g +b) =0

n 2 n n n 2 n n
ay Xi” +bX X; =2 XY; ax Xi“ +b X =2 Xy
i1 i1 ia i1 i1 ia

<~

n n n n n
ay Xj+bx b=73y; a) Xj+nb=73y;
i i1 i i 3

Pemaem mnonydyeHHyro cuctemy ypaBHeHud MeronoM Kpamepa u mnomaydaem QopMysbl IS
HaX0XAeHUs K03((ULIMEHTOB MO METOly HauMeHbIIHX KBaaparoB (MHK).

nixiYi _ixiiYi iyi —aixi
i=1

i=l |=1 |=1 b — |=1

OtBer. 8=
n

n > x;? —(ixi)2
i=1

3aiaHue ¢ pa3BEPHYTbIM OTBETOM
Bricokuit ypoBeHb

Samanue 19.

Ilpouumatime mexcm u 3anuwiume paszeepHymviil 000CHO8aHHLIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peuienue u Omeen.

B pesynbraTe riccnenoBaHus B3aMMOCBSI3H JIBYX TOKa3aTeseil, MoydyeHsbl ciaeIyIoe napbl YUcel:

Xi 1 2 3 4 5

Yi 5,3 6,3 4,8 3,8 3,3

MeTo/10M HaMEHBIINX KBAJIpaTOB HAWTU JMHEWHYIO (YHKIUIO, KOTOpas HaWIydlIUM 00pazoM
MPUOJIMIKAET SMITUPUYECKUE (OTIBITHBIC) TAHHBIE.

Otser: y = - 0,65x+6,65

Pewrenue.

Koaddunments a, b ontumansHo#t GyHkimn y=ax+b Halizem kak penieHue CUCTEMbI:

{ainz +bY X; =2 XY

ay Xj+bn=3y;
Pacyer HyXHBIX CyMM ynoOHee 0()OPMUTH B TAOJIMYHOM BUJE:
Xi 1 2 3 4 5 DX = 15
Yi 53 6,3 4,8 3,8 3,3 dyi+= 23,5
Xi? 1 2 6 16 25 3 x;% = 55
yi© 53 12,6 14,4 15,2 16,5 Tyl = 64
55a +15b =64
Takum oGpaszom, moayyaem {15&1 +5b=235
ITo meTony Kpamepa: A= ‘55 '15‘ =55.5-15-15=50 A, = o415 ‘ =64-5-235-15=-32,5
15-5 , 23,5-5
a=Aa/A=-32,5/50=-0,65
o2 % |o55.235-15.64 - 3325 b=Ap/A=3325/50=6,65
15-23,5 ’ ' '

3aﬂaHI/Ie C pa3BCPHYTLIM OTBETOM




Bricokuii ypoBeHb
3ananue 20.
IIpouumaiime mexcm u 3anuwume pazeepHymuvlii 000CHO8aHHBIL omeem. B ciayuae pacuemmoii
3a0ayu, 3anucamv peuienue u Omeen.
Pe3ynbrarhl pacyeTHOTO SKCIEpUMEHTa IO YCTAHOBJIEHHUIO 3aBUCHUMOCTH LMKIOBOWIIOAAYU
TorBa (Bir) aBTOMOOMIBHOTO U3eNs B 3aBUCUMOCTH OT YacTOTHI BpamieHust (N) U MOJOKEHUS
nosaropa toruBa (h), cBsA3aHHOro ¢ akcenaepaTopom (IMEJalbld «ra3a») B BBICOKOOOOPOTHOM
IH3eNie ¢ MEXaHHMYECKHUM WIIM JIEKTPOHHBIM PETYISTOPOM YacTOTHI BPALICHHWS NPUBEACHBI B
TabImIIe.

n |1 3 6 12 15 20 1 3 6 12 15 20 1 3 6 12 15 20

h |9 9 9 9 9 9 12 12 12 12 12 12 15 15 15 15 15 15

B. | 43 109 16,7147 133 168 |94 163 248|403 357 284|129 376 459|562 602 577

31ech 4acToTa BpalleHus yKa3zaHa B COTHSAX 000poToB B MuHYTY (N*100), monoskenue po3atopa - B
necaTeix poiisix MM (/10 mm), ukIioBas mogava Torutiea (Bir) B mr.

[Monyunts dyakuio otkinka Bu=f(n, h) u mokaszate MOBEPXHOCTH OTKJIMKA Ui JAHHOTO 2=X
(bakTOpPHOTO IKCIIepUMEHTa. YKa3aHue: ucrosib3oBate Mathcad (11 -14).

Otset: Bu(n,h)=1,37-n-0,125-n-7,813-h+0,495h+0,186-n-h +30,945,mr

Pemenne. HabpaB ncxoaubie nanubie (Tabnuia) B Mathcad (pasaen annpokcumariust pyHKIUU 2-X
MIEPEMEHHBIX ), TOTYUHM:

3
3
) a5:=0,186 Xy
0,155 ad = 0,495 y?
’ a3:=-7,.813 y _ X
S=|049 Si=regress(XZ.2) .g._q95 1 (XY= lnterp{S,X, Z,(yﬂ

-7.813 v
30.945 al:=1,377 X

L] — 2
L5377 a2:=-0125 X
-0,125

R(x,y)::al-x+a2-x2+a3-y+a4-y2+a5-x-y+a0

WU
Bu(n,h)=1,37-n-0,125-n-7,813-h +0,495h+0,186- n - h +30,945,mr

HOBerHOCTb OTKJIMKA IMOKa3aHa HUXKE.
J03aTop

060poTEI

Bu

3. KJIFOUM K OLIEHMBAHUIO TECTOBBIX 3AJAHUI 10 BAPUAHTY 1

Ne BepHnslii oTBET Kpurepun
3aJ1aHuUs
1. 123 16 — momHOE TpaBHIBHOE

COOTBETCTBHE
00 — ocranpHbIe CTydan

2. 12345 16 — monHOE TpaBUIIBHOE
COOTBETCTBHE
00 — ocranpHbIE CTydan




3. 124 16 — momHOE TpaBHIBHOE
COOTBETCTBHE
00 — ocranpHbIE CTydan
4. 123 10 — monHOE TPaBUIIBHOE
COOTBETCTBHE
00 — ocranpHbIe CcTydan
5. 3 16 — momHOE TpaBHIBHOE
COOTBETCTBHE
00 — ocranpHbIe cIydan
6. 1 10 — monHOE TPaBUIIBHOE
COOTBETCTBHE
00 — ocranpHbIe CTydan
7. 4 10 — monHOE TPaBUIBHOE
COOTBETCTBHE
00 — ocranpHbIe cTydan
8. 4 10 — mojHOE TPaBUIIBHOE
COOTBETCTBHE
00 — ocrayipHble cIyyan
9. 34512 10 — mojHOE TPaBUIIBHOE
COOTBETCTBHE
00 — ocranbpHble cIyyan
10. 12354 10 — mojHOE TPaBUIIBHOE
COOTBETCTBHE
00 — ocTanbHbBIE CIydan
11. 45123 10 — mojHOE MPaBUIIBHOE
COOTBETCTBHE
00 — ocTanbHbBIE CIydan
12. 52314 10 — mojHOE MPaBUIIBHOE
COOTBETCTBHE
00 — ocTanpHbBIE CIydan
13. A4B1B2 TS5 16 — mosHOE MpaBHIBHOE
COOTBETCTBHE
00 — ocTaybHbIe Cciiyyau
14. A1B2B3I'5 16 — mosHOE MpaBHIBHOE
COOTBETCTBHE
00 — ocTaybHbIe CciTyyau
15. A1B2B3I'5 16 — mosHOE MpaBHIBHOE
COOTBETCTBHE
00 — ocTanpHbIe CIydau
16. Otser: ®ynkuusa otimka Yy = 0,04375x% - 0,95000x + 10,12500, rae y=Grt | IMonHblii MPaBUIIBHBIH
1/100xkm; x= © rpan. IIKB; Koopaunatel skctpemyma: O 10,7 tpanm; | oTBET Ha 3a/1aHue
GtMin=4,97 1/100xm i Gt = 0,04375%672 - 0,95*0 + 10,125. OolleHUBAeTCs 3 Oaiamu;
Pemenue. I[To tabiuam EXEL ctpoum uckomble Tpaduky ¢ HaHeCEHHEM Ha | €CiM  JIONyIIeHa  OJHa
HUX (YHKIUH OTKIHKA (puc. 1). OLIMOKa/HETOYHOCTH/ OTBET
Pacxon NpaBWIbHBIA,  HO  HE
HZEE:I”M' = HONHBIH - 1 6aml, eciou
JOyIIeHo Ooiee OmHOM
8 6‘\ OIIMOKH/OTBET
75 N ol HETIpaBUIbHEI/ OTBET
6; / orcyrcTByeT - 0 GaoB
6 A //
55
5 \a—*/‘B
45 b IKCTPEMYM|
5 10 15 Vrom onepesxeHna
SEEMTaHNT
3aBucuMocTh pacxona tormwuea (Ha 100 kM) oT yriia onepeskeHus 3aKUTaHus
MOTOLIMKJIETHOTO nBuratens: A, b, B — oneitHbIe nanneie; I, A, B, ] —
9KCTPATOJSALHS ONBITHBIX JAHHBIX 10 YIIIy ONMEPEeKCHUS 3aKUIaHus oT 2 1o 18
rpaIycoB.
OYHKINS OTKIMKA B HATYpPaNbHBIX CAMHUIAX M3MepeHms: Gt = 0,04375*%672 -
0,95*0 + 10,125.
17. Ne ompiTa (S) o Qe Iomaeri TIPaBHIBHBII
1 15 1,5 Qe1 OTBET Ha 3aaHie




2 30 15 Qe2

3 15 3,5 Qe3

4 30 3,5 Ges
JUIA TIONYYEHHS TUIaHa JKCIIEPUMEHTAa B HATYPadbHBIX CIUHHIAX H3MEPCHUS
JUIA TIPOBEJCHUS HAa3BaHHBIX WCHbITaHMN mu3ens 1U12/14 wHeobxommmo
3aMEHUTh OTHOCUTENbHBIE 3HaueHus (pakTopoB X1 (O) u X2 (o) Ha KpaiiHue

OllcHMBaeTCs 3 OauiaMu;
eCTi  JIONMyIIeHa  OJHA
OIMOKa/HETOYHOCTL/ OTBET
TIPABYIILHBIH, HO  He
moJHbBIA - 1 Oamn, ecion
JIOMyIIeHO Ooltlee  OmHOM

3HAYECHUA COOTBETCTBYIOIIMUX AUANIA30HOB UX U3MEHEHUS. OIIHOKK/OTBET
OyHKIMENH OTKIIMKA 3]IECH SIBIISIETCS YIEIbHBIN pacXo]] TOIUIUBA Je. HENPABHIIbHbIIT/ OTBET
orcyTcTByeT - 0 6anioB
18. CocraBisiercs W pellaercs cuUcTeMa U3 JBYX ypaBHeHHH ¢ aByms | IlomHsri MIPaBUIIBHBII
HEU3BECTHBIMHU. Haxomum MPOU3BO/IHBIC GbyHKIUK | OTBET Ha 3aJaHue
n ” olLeHMBaeTcs 3 Oayulamu;
F(a,b) =2 (Yj—(a-X; + b)) no nepemennsiM a u b, npupaBHUBaeM 5TH | ecnu  JONylleHa — ONHA
i=1 OUIMOKa/HETOYHOCTH/ OTBET
TPOU3BOJHBIC K HYITIO. MIPaBUJIbHBII, HO  HE
n NoNHBIA - 1 Oamn, eciou
JF(@ab) _ 0 -2 (yj—(a-xj+b))x; =0 JIONyIeHOo Gornee  OHOM
oa i= o OIIHOKH/OTBET
oF(a,b) 0 n HENpaBUIbHbIN/ OTBET
ob - Z_Z‘i(Yi —(a-xj+b))=0 orcyrcTByeT - 0 6anioB
i=
no o, n n n o, n n
ay xi"+bXxi =3 xjyi |aX X" +b3 X =2 X;y;
i=1 i= i=1 i=1 i= i=1
n n n n n
a). xj+bx b=>yj al xj+nb=73yj
i=1 i=1 =1 = i1
Pemraem monydeHHyI0 cucTeMy ypaBHeHuH MeronoMm Kpamepa u momydaem
dbopMynbl A HaxoxaeHUs KOX(PQUIMEHTOB 1O METOAy HaMMEHBIINX
kBagparo (MHK).
n n n n n
N2 XiYi— 2Xi 2.Yi >yi—adx;
Otser. 4= |=ln |:1n =1 p=isL 1=l
2 2 n
N> X" —(2xi)
i=1 i=1
19. Ortger: y = - 0,65x+6,65 ITonublii MPaBUIIBHBIH
Pemenue. OTBET Ha 3aJlaHHE
Kosddunmentsr a, b ontumanbhoit dyHkmmu y=ax+b Haiimem kak peleHue | OleHHBaeTcs 3 Oaiamu,
CHCTEMBI: ecd  JOmylleHa — OfHa
2 S OIMOKa/HETOYHOCT/OTBET
X" + Y Xi =2 XY OPaBWIBHBEIM, HO  HE
ay xj+bn=3y; HOMHBIH - 1 Gami, ecian
PacyeT HY)XHBIX cyMM yao0HEee 0pOpMHTH B TAOIHYHOM BHUIE: JOMyIIeHo  Gomee  oHOM
Xi 1 2 3 4 5 3X; = 15 OIIMOKN/OTBET
: HETIPaBUIIbHBII/ OTBET
yi 53 6.3 4.8 3.8 3.3 2yi+= | 235 orcyTcTByeT - 0 6amion
2 2
Xi 1 2 6 16 25 T x;? = 55
2 2
Yi 53 | 126 |144 152 [165 |y,2_ |64
- 5 55a +15b =64
aKuM o0pa3oM, IMoIydaeM 15 +5b =235
5515
o METOIY Kpamepa: = =55.5-15:15=50
15-5 ,
64 -15
A, = =64.5-235-15=-325
235-5
a=Aa/A=-32,5/50=-0,65
o[> % 55235 15.64=3325 b4, /A—332,5/50 6,65
P hs.235 T T B
20. Bi(n,h)=1,37-n-0,125-n-7,813 h +0,495h+0,186- n - h + 30,945,mr IonHbIi HpaBUIbHBIH
OTBET Ha 3agaHue




Pemenne. HaOpaB wucxonnsle nannble (tabnmia) B Mathcad (pasmen | oueHuBaercs 3 Oayuamu,

anmpokcuManus QyHKIA 2-X MepeMEHHBIX ), TTOTyIHM: eCTi  JIOMyIIeHa  OJHA
3 omrOKa/HETOYHOCTE/ OTBET
3 NpaBWIbHBIN,  HO  HE
a5'=0186 X-y moJHbBIA - 1 Oamn, ecion
2 T 9 JIOIyIeHo Goree  OmHOM
0.186 a4:=0,49 y OINMOKH/OTBET
’ a3:=-7,813 y HETIPaBUITLHBIH/ OTBET
S=|0,49% 03005 1 orcyTcTByeT - 0 6anioB
-7,813 o
30,945 al:=1377 X2
1377 a2:=-0125
-0,125

f(x,y)=interp| S, X, Z();J

S:=regress(XZ,2) R(x,y) = al-x+a2-x? +a3-y+a4-y2 +a5-x-y+a0
i
Bi(n,h)=1,37-n-0,125-n-7,813 h +0,495h+0,186- n - h + 30,945,mr
HOBerHOCTL OTKJIMKAa IIOKa3aHa HUXCEC.

nos3artop

o0opoTEI
15

B

IIIxana oneHUBaHMA TecTa

IIKaJIa OLICHUBAHUSI MHTEpBaJ 0aJLIOB
5 27-30
4 21-26
3 14-20
2 0-13
BAPUAHT 2

3amanue ¢ BLIOOPOM OTBETA
0a30BBIi YPOBEHB

3aganue 1.
Ipouumaiime mexcm, evlbepume 8cCe NPABUIbHBIE GAPUAHMbBL OMEEMA U 3aANUULUME aAPSYMEHMbL,
obocHogblBaOUfUE 8bIO0OP OMEema
Kakue npuHIUIBI, TOJOKEHHBIE B OCHOBY TEOPUHU TUIAHUPOBAHMSI SKCIIEPUMEHTA, HAMPaBICHBI Ha
noBsIIeHNE 3(PPEKTUBHOCTH HIKCIIEPUMEHTUPOBAHUS?
1) cTpemiieHue K MUHIMH3AIMH OOIIEro YKCIia OIBITOB.
2) OIHOBPEMEHHOE BapbHPOBAHHE BCEMHU TNEPEMEHHBIMH, OIPEACISIONIMMEI TMpoIlecc, I0
CHEIHAbHBIM MPaBUIaM — alTOPUTMAM.
3) BBIOOp YETKON CTpaTervu, MO3BOJISIONICH MPUHUMATh OOOCHOBAHHOE PEIICHHE IMOCHe KaXI0i
CepUHU IKCIIEPUMEHTOB
4) Be10Op HanboJee MpUEMIIEMBIX U3 HEKOTOPOTO MHOXECTBA TUTIOTE3 0 MEXaHU3ME SBIICHUM.




5) HeT NpaBUIIBHOIO OTBETA
Ortger: 124
Oo6ocHoBanue: 124 — 3T0 NPUHLMIIBI, TOJI0KEHHBIE B OCHOBY TEOPHH TUIAHUPOBAHMS SKCIIEPUMEHTA.

3ananue ¢ BHIOOPOM OTBETa
0a30BBIl YPOBEHD

3ananue 2.
IIpouumaiime mexcm, evibepume 8ce NPABUNbHbBIE GAPUAHMbL OMEEMA U 3ANUULUME aAP2YMEHMbL,
obocHosbisalowue 8blOOp omeema
Kaxue 3amaum pemiaroTcst B poiiecce mIaHupOBaHUsI SKCIIEpUMeEHTa?
1)rouck onTUMaIbHBIX YCIOBUH.
2) mOCTpPOSHHE UHTEPIOISLUOHHBIX (POPMYIT.
3) cTpemiieHHEe K MUHIMH3AITUHU OOIIEro YKCIIa OIBITOB.
4) olleHKa ¥ YTOUHEHHE KOHCTAaHT TEOPETHUECKUX MOJIEICH.
5) ucnoib30BaHME MaTEMaTHYECKOIro  ammapara, (GOpMalM3yIOLUIEro MHOTHE  JeHCTBUS
AKCHEPUMEHTATOPA.
OtBet:12345
Oo6ocHoBanue: 12345 — 310 3a1aun, KOTOpPbIE peLIatOTCs B Mpoliecce MIaHUPOBAHUS dKCIIEPUMEHTA
MCIOJIL3YIOTCS AJISl PEeLIeHUs IUIAaHUPOBAHNE IKCIIEPUMEHTA

3amanue ¢ BHIOOPOM OTBETA
0a30BbIl YPOBEHB

3ananue 3.
IIpouumatime mexcm, 6vibepume @ce NPaguibHbLlE BAPUAHMbBL OMEEmMa U 3anuuiume apeymeHmul,
000CHO8bIBAIOWUE BbIOOD OMBEMA
Uro npu pa3zpaboTke METOAUKHU MPOBEICHUSI SKCIIEPUMEHTa HEOOX0IMMO MpeaycMaTpuBaTh?
1) mopsIoK peann3anum OMbITOB, OMPeIEICHHUE MOCIeA0BATEIbHOCTH U3MEHEHUS (PaKTOPOB
2) mpoBeJeHHEe MPeIBAPUTEIILHOTO HAOMIOICHUS 32 U3y4aeMbIM OOBEKTOM WM SIBJICHHEM C LIEJIbIO
OTpe/ieNieHUs] UICXOAHBIX JaHHBIX U BEIOOPA BapbUPYIOHINX (DAKTOPOB.
3) moadop 0OBEKTOB BO3ICUCTBUS M YCTPAHEHUE BIUSHUS CITydalHBIX (PaKTOPOB.
4) ompesielieHHE MPEIEIIOB U3MEPEHUH.
5) o6ocHOBaHME 00bEMa IKCIIEPUMEHTA, YMCIa OTBITOB
OtBer: 234.
O6ocHoBanue: 234 - 370 MEpONPUATHS, KOTOPble HEOOXOAUMO MPEAYCMOTPETh MPU MPOBEICHUU
AKCIEPUMEHTA.

3amanue ¢ BLIOOPOM OTBETA
0a30BBIi YPOBEHB

3aganue 4.
IIpouumatime mexcm, 6vlbepume @ce NPAGUIbHbBIE BAPUAHMBL OMEEMda U 3anuuiume apeymeHmul,
000CHO8bIBAIOWUE 8LIOOD OMBEMA
Urto nmpenycMaTpuBaeTcs OMPENeNsTh MPH pa3paboTKe MIaHa SKCIIepUMeHTa?
1) mopsA0K peaau3alyu OINBITOB, ONPEICICHUE TOCIS0BATEILHOCTH H3MEHEHUS (PaKTOPOB
2) 1enb U 3a/1a4M SKCIIEPUMEHTA.
3) BbIOOp BappUpYOLUINX (HaKTOPOB.
4) MOUCK ONTUMAJBHBIX YCIOBUH.
5) HEeT npaBUIBHOTO OTBETA
Ortser: 234
O6ocHoBaHuWe: IeMb W 3aJa4dl  AKCIEPUMEHTa, BBHIOOp BapbUpYIOUIUX (AKTOPOB, TOUCK
ONTUMAJBFHBIX YCIOBHM ATO 33a7a4d, KOTOPBIE PELIAOTCs MpU pa3padoTKe IiaHa SKCIEPUMEHTA.

3aganue ¢ BHIOOPOM OTBETa
0a30BbIif YpOBEHb
3ananue 5.



Ipouumaiime mexcm, svlbepume QOUH NPAGUIILHBIL BAPUAHM OMEEMA U 3AnUULUmMe apeyMeHnbl,
obocHogbIBAIOWUE 8bIO0P OMEema
Kakue MeTopl mpeiHa3Ha4YeHbI [T HAKOTUICHHUS TIEPBUYHBIX JTAHHBIX 00 00bEKTaX UCCIICTOBAHUS?

1) BapuanMoOHHBIN aHAIU3 U JUCIIEPCUOHHBIN aHAIIU3

2) nabiroieHue U AUCTIEPCUOHHBIN aHATIN3

3) SKCIEpUMEHT U BapUaLIMOHHBIN aHAJIN3

4) HaOJIrOIeHUE U SKCIICPUMEHT.

5) HeT MpaBUIILHOTO OTBETA

Otser: 4

O6ocHoBaHMe: HAOIIOACHUE U SKCIICPUMEHT NPEAHA3HAYCHBI TSI HAKOTUICHHUS NTEPBUYHBIX JaHHBIX
00 00BbeKTax UCCIIeTOBaHUS.

3amanue ¢ BEIOOPOM OTBETA
0a30BBIl YPOBEHB
3ananue 6.
IIpoyumatime mexcm, @vibepume QOUH NPABUTILHBIL 8APUAHIM OMEEMA U 3ANULUME aAPSYMeHMbl,
obocHogvlBaOUjUE 8bIOOP OMEema
Kakux kmaccoB 3kcrniepuMeHTa He ObIBaeT?
1) popmupyromiero
2) KOHCTaTUPYIOIIETO
3) KOHTPOJMPYIOIIETO
4) aKTUBHPYIOILETO.
5) HeT mMpaBUIBLHOTO OTBETA
Otgert: 4
O06ocHOBaHME: aKTUBUPYIOIIETO SKCIIEPUMEHTA HE OBIBAET.

3amanue ¢ BLIOOPOM OTBETA
0a30BbIll yPOBEHD
Samanue 7.
Ilpouumaiime mexcm, 8vibepume QOUH NPABUTILHBLI 6APUAHM OMEEMA U 3aNULUMe apeyMeHNbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
UTo U3 MpeICTaBICHHOTO SABJISCTCS KPUTEPHUEM HCTUHHOCTH TCOPUH?

1) akcuoma

2) mpaKkTHKa.

3) ombIT

4) moxazaTeiabCTBO

5) HEeT npaBUJIBHOTO OTBETA

Otser: 2.

O6ocHOBaHUE: KPUTEPUEM UCTUHHOCTU TEOPUH SIBIISIETCS IPAKTHKA.

3amanue ¢ BLIOOPOM OTBETA
0a30BbIi YPOBEHB
3aganue 8.
Ipouumaiime mexcm, @vlOepume QOUH NPAGUNILHBII BAPUAHM OMEEMA U 3AnUULUme apeyMeHnbl,
obocHogvIBaIOWUE 8b1O0D OMEema
OOBEKT UCCIETOBAHUS - DTO:

1) mpo1iecc uiy siBJIEHUE, TOPOXKIatoliee IPOoOIEeMHYIO CUTYaIUIO U U30paHHOE JJIs U3y4YeHUs.

2) MBICIHUTENNbHAS ONEpaLus, TOCPEICTBOM KOTOPOI U3 HEKOTOPOTO KOJMUYECTBA 3a/JaHHBIX
CYXJIEHHH BBIBOJIUTCSI HHOE CY)KJICHHE, OTPEIETIEHHBIM 00pa30M CBSI3aHHOE C UCXOHBIM

3) onucaHue OTKPBITUS, COCTABICHHOE MO YTBEPKACHHOM (hopMe U colieprKaliee HCUepIbIBaoLee
U3JI0’KEHUE CYITHOCTU OTKPBITHS

4) Bce epeuncIeHHoe

5) HeT npaBUIILHOTO OTBETA



Otser: 1
O6ocHoBaHUE: OOBEKT HCCIEAOBAaHUS - TPOIECC WM SIBJICHUE, MOPOXKIAIOIIee MPOOIEMHYIO
CUTYAIUIO U N30paHHOE JUISl H3YYCHHSI.

3aJjaHue Ha YCTaHOBJIEHUE M10CIIEJ0BATEILHOCTU
IIOBBILLICHHBIN YPOBEHb
3ananue 9.
IIpouumaiime mexcm u ycmanogume nocieo008ameIbHOCHb.
YcTaHoBUTE OCIEA0BATEIBHOCTD ACUCTBUN IPU IUIAHUPOBAHUM SKCIIEPUMEHTA.
1.Be16op oObekTa
2. ®opMynupoBaHHE BbIBOIA
3.OuKCUpOBaHUE PE3yIbTATOB, MOCTPOECHUE MOJIENIN
4. ®opMynupoBaHHE FUIOTE3bI
5. Bb106op u3meHseMoro ycinoBus
3anunmuTe COOTBETCTBYIOIIYIO MOCIE0BATEIBHOCTD LIM(P ClIeBa HAIPABO:
\ 1 \ 4 y 5 | 3 \ 2

3aaHue Ha yCTaHOBJIEHHUE MTOCIIEIOBATEIbHOCTH
MOBBIIICHHBIN YPOBEHb
3ananue 10.
IIpouumatime mexcm u ycmanosume nocie008amenbHOCMb.
3anuinTe NpaBUIBHYIO MOCIEI0BATENbHOCTD 3TANOB pabOThl HAJ UCCIEI0BATEIbCKIUM MPOEKTOM:
1. Onpenenenue 1enu UccieI0BaHUs, MOCTAHOBKA 3a]1a4 UCCIIEI0OBAHUSI.
2. IInanupoBanue pabotel. [IpoBeneHue skcnepuMeHTa.
3. BeiGop MeTOI0B MCCIIETOBAHMUS.
4. OdopmiteHHE PE3yJIbTaTOB.
5. O6paboTKa MOTYyYECHHBIX JAaHHBIX.
3anuuuTe COOTBETCTBYIONIYIO MMOCIEI0BATEIbHOCTh IU(P ClIeBa HAIPABO:
.+ | s | 2 | 5 | 4 |

3amaHue Ha YCTaHOBJICHUE TIOCIEI0BATEIPHOCTH
MOBBIIICHHBI YPOBEHb

Samanue 11.
Ilpouumatime mexcm u ycmanosume nocied08amenbHOCb.
VYKaxuTe MpaBUIIBHYIO MOCIEA0BATEILHOCTD JCHCTBUI TPH MOCTPOCHUH (DYHKITUN OTKIIHKA.
1. Beibupaercs MatpuIia miIaHUPOBAHMS B 3aBUCUMOCTH OT YMCJIa 3HAYUMBIX (DAaKTOPOB.
2. OnpenenstoTcs 1Mana3oHbl BApbUPOBAHUS (PAaKTOPOB B HATYPATLHOM U3MEPECHHUH B
COOTBETCTBUH C MPUHATOW MATPHUIICH IIJIAHUPOBAHHMS.
3. Cocragusercs MIaH SKCIIEPUMEHTA [0 MPOBEACHUIO0 HATYPHBIX UCIIBITAHUN 00bEKTa, BEIOUpaeTCs
KOHTPOJIbHO-U3MEpUTEINbHAS anmnapaTypa.
4. O6paboTKa pe3y/bTaTOB HKCIIEPUMEHTA.
5. Ctpoutcs GyHKIMS OTKIMKA, aHaIu3 (QYHKIIMH OTKIWKA (GOPMYIHUPYIOTCS BBIBOIBL.

1 | 2 | 3 | 4 | 5

3ajaHue Ha yCTaHOBJIEHUE TIOCIE0BATEIbHOCTH
MOBBIILICHHBIA YPOBEHb
3amanne 12.
IIpouumatime mexcm u ycmanosume nocie008amenbHOCMb.



YcTaHoBUTE MOCIEI0BATENLHOCTD ATANOB HAYYHOTO UCCIEOBaHUSI.
1) BBIIBHIKEHHUE TUTIOTE3bI
2) moCTaHOBKA 3KCIEPUMEHTOB JJIs1 OLICHKU TUTIOTE3bI
3) nabmonenue u co6op paxToB
4) co3nanue Teopun
5) mOATBEPIKICHUE TUIOTE3bI
3anumuTe COOTBETCTBYIONIYIO MOCIEI0BATEIIEHOCTh (P ClIeBa HANIPABO:
11 | 2 | 3 | 5 4 ]

3a/laHuE Ha YCTAHOBJIEHUE COOTBETCTBHUS
IIOBBILICHHBIN YPOBEHb
3ananue 13.
IIpouumarime mexcm u ycmanosume coomeemcmaue
YcTaHOBUTE COOTBETCTBUE MOHSITHH.
K xaxmol mo3uiuu, JaHHOW B JIEBOM CTOJIOIE, TOJOEPHUTE COOTBETCTBYIONIIYIO IO3UIUIO U3
IIpaBoro croJoua:

BeimosHsemast 3a1a4a IToka3aTesb COOTBETCTBHS
A | xepebbeBKa 1 IKCIIEPUMEHTAILHOE BO3/ICHCTBHE
b | akTHBHO U3MEHsEMast UCCIIE0BATENIEM 2
PaHIOMH3ALIHS
nepeMeHHas
B | KonuuecTBeHHAs XapaKTEPUCTHKA 3 onpoc
I’ | moBTOpeHME OCHOBHOIO YKCIIEPUMEHTA 4 HU3MEpPEHNE
5 peIUTHKAIHS

3anuunTe BEIOpaHHbIE HUQPHI 0 COOTBETCTBYIONIMMU OYKBaMU:

A b B I

2 1 4 5

3ajaHue Ha YCTAaHOBJIEHUE COOTBETCTBUSA
MOBBIICHHBIA YPOBEHb

Samanue 14.
Ilpouumavume mexcm u ycmanogume coomeemcmeue
YcTaHOBUTE COOTBETCTBHE MOHSATHH.
K kaxmol mo3uiuu, JaHHOW B JICBOM CTOJIOIE, TMOJOEPHUTE COOTBETCTBYIOIIYIO ITO3UIUIO U3
MPaBoro CcToJI0Na:
Brimmonasemas 3agada IToka3aTens COOTBETCTBHS
(bakTop MOJENh 00BEKTA UCCIIENOBAHNS
(GYHKIMS OTKIIHKA HE3aBUCHMAasl IEpEMEHHAs
IIAH [IEPBOTO NOpsAIKA KO3 PHUIIEHTHI IMHEWHOTO YPAaBHEHUS PETPECCHA
AKTUBHBIN BKCHCpI/IMCHT HpI/I HpOBCZ[CHI/II/I SKCHCpI/IMCHTa BXOOHBIC napaMeTpLI HNU3MCHSIOTCA I10
CITydaiiHBIM 00pa3oM
5 TIpY [IPOBENCHUH IKCIIEPUMEHTA BXOJHBIE NTAPAMETPBI U3MEHSIOTCS 10
3apaHee 3aJaHHOMY IUIaHy

3anummure BbIGpaHHBIC LII/I(l)pBI oA COOTBCTCTBYHOIIIUMU 6YKBaMI/II

sliveliceing
BlwW|N|-

A b B r
2 1 3 5
3ajaHue Ha YCTaHOBJIEHUE COOTBETCTBUS
MOBBIILICHHBIA YPOBEHb
3aganue 15.
IIpouumatime mexcm u ycmanosume coomeemcmaue
VYcTaHOBUTE COOTBETCTBHUE HOHSITHH.
BI)IHOJ'IHHGM&SI 3aa4dya HOKa3aTeHL COOTBETCTBUA
A | IInaHupoBaHHE SKCIIEPUMEHTA 1 CHCTeMaTH4YeCKHe OINOKH
b Teopus BeposiTHOCTH 2 pa3zen MaTeMaTHKH, U3y4arolil 3aKOHOMEPHOCTH CIy4YaiHbIX
SABJICHUN




B | Pe3ynpraThl 9KCiepuMeHTa 3 KpPHUTEPHH NCTHHHOCTH TEOPHUH SIBIISACTCS
I' | PaznoBUAHOCTH OMMOOK, KOTOpast 4
TIOCTOSTHHO IPUBOJIMT K 3aBBIIICHUIO CITyqaliHbIe OIMOKH
pe3yNbTaTOB UCCIIEOBAaHUI
5 KOMIUIEKC MEPOTIPUATHH, HAIIPaBJIEHHBIX Ha 3 (HEKTUBHYIO
TIOCTaHOBKY OIIBITOB

3anummmTe BpIOpaHHbIE U(PBI O] COOTBETCTBYIOIIUMHU OYKBAMH:

A b B r
5 2 3 1
3aiaHue ¢ pa3BepHYThIM OTBETOM
BrIcokuil ypoBeHb
3ananue 16.

Ilpouumatime mexcm u 3anuwiume paseepHymviii 060CHO8aHHbIU omeem. B ciyuae pacuemnoii

361()61'{14, sanucambv peuerue u oneem.

X y
10 0,3
20 0,38
30 0,33

OyHKIMA y=y(X) 3a7aHa TabJIUIIeH SKCTIEPUMEHTATbHBIX JaHHBIX:
[HonyunTte ¢QyHKIMIO OTKIMKAa M HaWTH ee sKkcTpemyM. I[IpencraButh
JaHHbIE TpadUIeCcKn

VYkazanue: ucnonp3oBaTh Tabmuubl EXEL mig momydenust (yHKIuu
OTKJIMKA IyTeM I[OCTPOEHHS JIMHUU Tpeiia B BUAE MOJMHOMA 2-TO
MOPSIIIKA.

Otset: ®yHKIms oTkiHKa Y = - 0,0006x% + 0,0275x + 0,09.
Koopaunats! skctpemyma: x = 21; y=0,36.

Pemenne: Ilo tabmumam EXEL crpoum wuCKOMBIM Tpaduk C HAaHECEHHMEM Ha Hero (QpyHKIUH
oTkiuka (puc. 1). Okcrpemym onpenensiem auddepeHITMpoBaHUEM JTMHIHN Tpena.

3amanue 17.

¥y
0,29
0,38
0,37
0,36
0,35
0,34
0,23
0,22
0,31

0,3

Jirria Tpefina \
/ \\
rd N
/ ~.
/ SECIIepHMeHT ¥
y

i0 15

Puc. 1 — ®ynkuusa oTkinka

20 25

3aaHue ¢ pa3BEpPHYThIM OTBETOM
Bricokuii ypoBeHb

IIpouumaiime mexcm u 3anuwiume pazeepHymuvlii 000CHO8aAHHLIL omeem. B ciayuae pacuemmoii
3a0auu, 3anucamo peulenue u omseem.

Hcnonb3ys MaTpully IJIAHUPOBAHUS SKCIIEpUMEHTaA ¢ IBYMS (pakTopamu (Tadum. 1)

Tabmuua 1

Komb6uHnaiuu ypoBHel 1ByX (akToOpoB
No X1 X2 y

OIIbITA

1 -1 -1 Y1

2 +1 -1 Y2

3 -1 +1 Y3




14 [+1 [+ [ya |
MOJIyYHTh TUIAH HKCIIEPUMEHTA B HATYpPaJbHBIX €IMHUIAX U3MEPEHHUS sl IPOBEICHHSI UCTIBITAH Ui
mazens 448,5/11 nnst onmpeneneHust BIMSHUS Yyrila ONEpekeHus BOpbicka (O) u xodd¢uimenrta

n30bITKa BO3AyXa (1) Ha yIenbHBIA pacxol TorumBa (QJe). Aunanazon n3amenenus ©=15...30 rpaz.
I1IKB 1o BMT u 0=2...4.

OrtBer:

No o o Oe
OITBITA

1 15 2 Je1
2 30 2 Oe2
3 15 4 Oe3
4 30 4 Jea

Pemenue: st mostydeHHsl TlaHA SKCIEPUMEHTa B HATypPalIbHBIX €IWHUIIAX H3MEPEHUs IS
MPOBEJCHUSI Ha3BaHHBIX HCTbITAaHUNA au3ens 448,5/11 HeoO0XoauMo 3aMEHUTh OTHOCUTEIbHBIC
3HadeHus (pakTopoB X1 (O) u X2 (0) HA KpaWHHE 3HAYEHHUS COOTBETCTBYIONIMX JIMANa30HOB HX
W3MEHEHUSI.

@yHKIMEN OTKINKA 31€Ch SBIAETCS yIEIbHBIN PACcX0/1 TOIUIMBA Je.

3ajaHue ¢ pa3BEPHYTbIM OTBETOM
Bricokuii ypoBeHb
3ananue 18.
Ilpouumatime mexcm u 3anuwiume paszeepHymvill 000CHOB8aHHbLIL omeem. B ciyuae pacuemnoti
3a0ayu, 3anucams peuienue u Omeen.

BroiBectn  opmynbl  uid  HaxokIeHUS KOA(PPUIMEHTOB MOJMHOMA 2=T0 TMOpsAaKa IpU
WCIOJIb30BaHUU METO/Ia HAMMEHBIINX KBAJAPATOB.

Pemrenue.
CocraBnisieTcsi W periaeTcss CucTeMa W3 JABYX YpPaBHEHHHM C JByMs HEW3BeCTHhIMU. Haxomum

n
npousBogsie GyHkuun F(@,b) =Y (yi —(@-x; +b))’> 10 mepeMeHHBIM a M b, mpUpaBHUBaeM 5TH
i=1

IIPpOU3BOAHBIC K HYJIIO.

F@D) o |23 (y; - (@-x; +b)x; =0

oa i=1

oF(ab)
b

) &
0 |-2X(yi—(a-xj+b) =0

n 2 n n n 2 n n
ay Xi” +bX X; =2 XY; ax X +bXx; =2 Xy
i1 i1 i1

i=1 i=1 PN i=1
n n n n n
ay Xj+bx b=73y; a) Xj+nb=73y;
i1 i i 3

Pemraem mnonydeHHyro cucreMy ypaBHeHMH MeTojgoM Kpamepa u momydaem (Qopmynsl uis
HaXO0XJIeHUs KOA(PPUIIMEHTOB M0 METOy HauMeHbIUX kBaaparoB (MHK).

nixiYi _ixiiYi iyi —aixi
i=1

i=l |=1 |=1 b — |=1

OtBeT. 2=
n

nixiz —(ixi)2
i-1

i=1

3aaHue ¢ pa3BEpHYTHIM OTBETOM
Boicokuil ypoBeHBb



3amanue 19.

Ilpouumatime mexcm u 3anuwiume paszeepHymviil 000CHO8AHHbLIL omeem. B cayuae pacuemmuou
3a0auu, 3anucamo peutenue u omseenm.

B pesynbrate ncciejoBaHus B3aMMOCBSA3H JBYX MTOKa3aTelei, MOJyYeHbI CIeTyIONINe Maphl YHUCEIL:

Xi

1

2

3

4

5

5,3

6,3

4,8

3,8

3,3

Yi

MeTooM HaMMEHBIIUX KBAJAPATOB HANTH JMHEHHYIO (DYHKIHIO, KOTOpas HAWIYYIIUM 00pazom
NpUOIMKAET IMITUPUUYECKHE (OTBITHBIC) TaHHBIEC.

Otger: y = - 0,65x+6,65

Pemrenue.

Koadduuments a, b ontumansHo#t GyHkiun y=ax+b Haizem kak pemieHne CUCTEMBI:

{ainz +bY X; =2 XY

ay Xj+bn=>y;
Pacuer Hy)XHBIX CyMM yi00Hee 0hOpMUTH B TAOJIUYHOM BHUJIE:
Xi 1 2 3 4 5 D Xj= 15
Yi 53 6,3 4,8 3,8 3,3 QVit= 23,5
Xi? 1 2 6 16 25 S x;% = 55
yi© 5,3 12,6 14,4 15,2 16,5 yy2- |64
55a+15b =64
Takum oOpazom, moaydaem { 15a45b =235
ITo metony Kpamepa: A= ‘55 '15‘ =55.5-15-15=50 A, = o415 ‘ =64-5-235-15=-32,5
15-5 ) 23,5-5

a=Aa/A=-32,5/50=-0,65

55 - 64
Ay — =5b5.235-15-64=332,5 = =332, =6,
b 15.23 5 . b=A,/A=332,5/50=6,65
3amaHue ¢ pa3BepHYTHIM OTBETOM
Bricokuii ypoBeHb
Samaunmue 20.

Ilpouumatime mexcm u 3anuwiume paseepHymviii 000CHO8aHHLIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peuienue u Omeen.

Pe3ynbTaTthl pacueTHOro SKCHEpUMEHTa MO YCTAaHOBJIEHHIO 3aBUCHMOCTH IMKJIOBOM MOJAa4H
Bs13Koro OmororuiuBa (Bir) aBTOMOOHIBHOIO JU3ENsS B 3aBUCHMOCTH OT 4YacTOTHI BpamicHus (N) u
nojiokeHust fosatopa TtomiuBa (h), CBs3aHHOrO C  akcenepatopoMm (TMegaibio «rasa») B
BBICOKOOOOPOTHOM JIM3€Jie ¢ MEXaHUYECKHM HIIU AJIEKTPOHHBIM PETYASITOPOM YacTOThI BpPAIICHUS
npuBeneHbl B Tabnumnax. 3mech X = dakroper X1=n, X2=h, Z — ¢dyHkms oTkinka (MUKIOBas
rmojava ToruinBa Bir).

B 361215201 03 6 121520 1 3 6 12 15 20F

h'2 oo o o o 12 12 12 12 12 12 15 15 15 15 15 15}
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[=a) — (=] [ T P T - B -
AL A aae e R 2 oe 8038 6
ok T Y T s e T P —_ e e T =T — T I
M3 v e v pE o | Tt S [ e e i | I

I,
[iN]

3/eck yacToTa BpalleHUs yKa3aHa B COTHIX 000poToB B MUHYTY (N*100), monoxeHue go3atopa - B
necsateix moisax MM (h/10 mwm), ukoBasinoaaya torusa (Bir) B mr.

[Toka3aTh moBepxHOCTh (QyHKIMH oTkiauka Bu=f(n,h) orkmuka mns manHoro 2=x ¢dakropHOTrO
JKCTIIEpUMEHTa. YKa3aHue: ucnosb3oBath Mathcad (11 -14).

Ortger. I'paduk MOBEPXHOCTH OTKIIUKA (pHC. 2).




Pemenne. Habpas ucxoansie ganubie (Tabnuipl) B Mathcad (pasmen annpokcumanust pyHKIuu 2-x
nepeMeHHbIX).Martpuna ¢akTopoB X I0JDKHA OBITH TpaHCIOHHMpoBaHa (3HaK T BBepxy crpasa). B
pe3yabpTaTe NOJyYMM UCKOMYIO IOBEPXHOCTh OTKIIMKA, KOTOpas IIOKa3aHa HUXKE.
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Puc. 2 - I'padyk NOBEpXHOCTH OTKIIHKA

3. KJIKOUM K OLIEHUBAHUIO TECTOBBIX 3AJJAHUIA 10O BAPUAHTY 1

Ne BepHrlii oTBET Kpurepun
3aJIaHus

1. 124 10 — TmojaHOe — MpaBHIBHOE
COOTBETCTBHE
00 — ocTanpHbBIE CIy4an

2. 12345 16 - nomHOE  TMpPaBWIBHOE
COOTBETCTBHE
00 — ocraypHble ciyyau

3. 234 16 - nomHOE  TNpPaBWIBHOE
COOTBETCTBHE
00 — ocrayipHble ciyyau

4, 234 16 - nomHOE  TNpPaBWIBHOE
COOTBETCTBHE
00 — ocTanpHbIe cyyan

5. 4 16 - nomHOE  TIpPaBWIBHOE
COOTBETCTBHE
00 — ocTanpHbIe cyyan

6. 4 16 - nomHOE  THpPaBWIBHOE
COOTBETCTBHE
00 — ocTanpHbIe ciyyan

7. 2 16 - nomHOE  MpPaBUIBHOE
COOTBETCTBHE
00 — ocTanpHbIe cyyan

8. 1 16 - nmnomHOE  MpPaBUIBHOE
COOTBETCTBHE
00 — ocTanpHbIe Ciyyan

9. 14532 16 - nmnomHOE  MpPaBUIBLHOE
COOTBETCTBHE
00 — ocraipHBIE CITydan

10. 13254 16 — mnomHOE  MPaBUILHOE
COOTBETCTBHE
00 — ocraipHBIE CITydan

11. 12345 16 — nomHOE  MPaBWIBLHOE
COOTBETCTBHE
00 — ocranpHbIe cIydan

12. 12354 16 — TmomHOE  MPaBIIBLHOE
COOTBETCTBHE
00 — ocranpHbIE cTydan

13. A2B1B4 15 16 — momHOE  TpPaBWIBHOE
COOTBETCTBHE




00 — ocranpHbIe cIydan

14. A2B1B3I'5 106 — TmomHOE  MPaBIIBLHOE
COOTBETCTBHE
00 — ocranpHbIe cIydan
15. AS5B2B3I'l 16 — momHOE  TpaBWIBHOE
COOTBETCTBHE
00 — ocranpHbIe CcIydan
16. dynxuus orkmuka Y = -0,0006x? + 0,0275x + 0,09. [TonmHplif MpaBUIBHBIA OTBET Ha
Koopaunatsl sxctpemyma: x = 21; y=0,36 3aJIaHuC OICHUBAaeTCa 3 Oauiamu;
eciu JIoITyIIeHa oJHa
OLINOKa/HETOYHOCTH/ OTBET
MPaBWIBHBIN, HO HE MONHBIA - 1
Oamn, ecmu JomymieHo Ooree
OJTHOM OIIOKK/ OTBET
HEMPaBUIbHBIN/ OTBET
orcyTcTByeT - 0 6anioB
17. Ne ombiTa o a Qe ITonHplil NpaBUNBHBI OTBET Ha
1 15 2 Oe1 3aJaHue oleHuBaerca 3 Oajulamuy;
2 30 2 Je2 eciu JIOITyIIeHa oJHa
3 15 4 Oe3 OIIMOKa/HETOYHOCTh/ OTBET
4 30 4 Jed MPaBWIBHBIN, HO HE MOJHBIA - 1
Oamr, ecnu  gomymieHo  Oonee
OJTHOM OIIHOKK/ OTBET
HeTpaBUIbHBII/ OTBET
orcyTcTByeT - 0 OannoB
18. Pemienwue. [TonmHbIil TpaBUIBHBIA OTBET Ha
Cocrapnsiercst W peliaercs CHCTeMa M3 JBYX YPaBHEHHH C JByMs | 3a/laHHe OllCHUBAeTcs 3 OajulaMu;
HEHU3BECTHBIMHU. Haxonum TIPOM3BOHbIC ¢GbyHKIMK | ecnu JIOITyIIIeHa oJHa
n OIIMOKa/HETOYHOCTL/ OTBET
F(a,b)=2>(yi—(a-x;+ b))2 N0  MepeMeHHbIM a M b, | npaBuibHbIA, HO He TONHBIA - 1
i=1 Gamn, ecnu  JOMyIIEHO —bonee
NpUPaBHUBAEM 3TH IPOU3BOIHBIC K HYJIIO. ONHOI OIIHOKH/OTBET
n HETPaBUIIbHBIIN/ OTBET
oF@b) _ 0 - 2_2 (yi —(@-xj+b))x; =0 0TC$TCTByeT - 0 6annos
8F(6: b) . <~
0 [m2Xi—(@-xi+h)=0
i=1
no o, n n no o, n n
ax X" +b> xj =2 Xy ax X" +b> xj =2 Xy
i=1 i=1 i=1 i=1 i=1 i=1
n n n n n
ax. xj+b3 b=2yj ax xj+nb=73yj
i=1 i=1 i=1 i=1 i=1
Pemmaem momydeHHyI0 cucTeMy ypaBHeHHH MeromoM Kpamepa u
nonydaeM (GopMyIibl Ui HAXOXKICHHUS KOI(PQPUIMEHTOB MO METOIY
HauMeHbmmx kBaapaToB (MHK).
n n n n n
N2 XiYi—2.Xi 2.Yi Syi—adx;
Ortser. 4= ':1n |:1n =1 p=isL =l
2 2 n
n> X" —(2xi)
i=1 i=1
19. Ortser: y = - 0,65x+6,65 [MonHplii MpaBUIIBHBI OTBET Ha
Pemenmne. 3aJJaHie OLIEHMBAeTCs 3 OajulaMu;

Kosdpdunmentsr a, b onrumansHoit ¢yHkumn y=ax+b wHaiimem kak
PpELIEHHE CHCTEMBI:

aYy %2 +bYx; = Y XY
ay xj+bn=>"y;

Pacuer Hy)XHBIX CyMM yf100Hee 0OpPMUTH B TAOJIMIHOM BHJE:

xi |1 2 3 4 5 Sxi= |15
yi |53 |63 [48 [38 |33 |Yyj+= [235
x? |1 2 6 16 |25 yx2= |55

eciu JIOITyIIIeHa
OIINOKa/HETOYHOCTH/ OTBET
MIPaBWIBHBIN, HO HE MONHBINA - 1

o1Ha

Oamn, ecmu momymieHo Ooree
OIIHOM OIITNOKN/ OTBET
HETIPaBUIIbHBIIH/ OTBET

orcyrcTByeT - 0 6anoB




yi2 53 126 |144 |152 | 165

Z)’i2 - | %

. ] 55a +15b = 64
aKuM 00pa3oM, IMOIydaeM 154+ 5b =235
. . _|s5-15
(0] MEeTony pamepa: —-15.5

64-15
A, = =64-5-235-15=-325
2355
a=Aa/A=-325/50=-065
55 - 64
Ap - =55.235-15-64 =332,5
15.23,5 :

b=A,/A=332,5/50=6,65

‘:55-5—15-15:50

20.

IlonHbIl npaBUIBHBIA OTBET Ha
3a/laHuC OlICHUBAeTCa 3 Oasuiamu;
eciu JTOTyIIICHA OITHa
OIIMOKa/HETOYHOCTE/ OTBET

MPaBWIbHBIN, HO HE MOJHBIA - 1
Oamr, ecnu  gomymieHo  Oonee

OJTHOM OLINOKK/OTBET
HeTpaBUIIbHBIIH/
orcyrctByeT - 0 OannoB

OTBECT

IIIxana oreHUBaHMUA TeCcTa

IIIKaJ1a OLICHHUBAHUSI MHTEpBaJ 0aJLIOB
5 27-30
4 21-26
3 14-20
2 0-13

OHCHOLIHBIG cpe€acTtBa 1o JUCHHUIIIINHE ((HJ'IaHI/IpOBaHI/IC SKCIICPpUMCHTa»

Bomnpocsr k mpakTudeckoit padote (0a30BbIl YPOBEHB):

1. [Touemy pe3ynbTaThl HAONIOIEHUS HENb3s CUUTATh UCTUHON?

2. Oco06eHHOCTH "XOPOIIIO OPraHU30BAHHBIX CHCTEM .

3. Oco0eHHOCTH "MII0OXO OPraHU30BaHHBIX cUCTEM".

4. Pa3nuune 3aKk0OHOB U 3aKOHOMEPHOCTEH.

5. Lenp HAY4HBIX UCCIIETOBAHUI.

6. Lenb MHKEHEPHBIX UCCIIEIOBAHUI.

7. ®daxTopsl U YPOBHU (PaKTOPOB.

8. [TonsiTie coObITHS.

9. HeBo3moxHOE 1 JOCTOBEPHOE COOBITHE.

10.  Kiaccuueckoe onpezeneHne BEpOsITHOCTH.

11.  CnyuvaiiHas BeIMuUHA.

12. 3akoH pacnpeneneHus ciy4aiiHOM BeTUYHHBI.

13.  HWHrerpampHas u auddepeHumanpHas (QyHKIMH —pacripesiesleHus
CBONCTBA.

14.  TlonsTHE MAaTEeMaTHYECKOTO 0XKUIaHMS.

15.  TlonsTHE AMCIIEPCHU U CPEHETO KBAJIPATUYECKOTO OTKIOHEHHUS.
16. ITonarue MenuaHeL.

17.  Tlousitre MOMBI.

18.  IlonsTHe pa3maxa.

BEPOATHOCTEM,

Hux




19.  TlonsTHe KOBapuaIy U KO3(PPHUIMEHTA KOPPEISIHH.

20.  Craructudeckoe ONpeeICHUe BEPOSTHOCTH.

21.  BsiOopka u reHepajibHasi COBOKYIHOCTb.

22.  Urto BXOIUT B MEPBUYHYIO 00paboTKy nHpOopmarim?

23.  Uro sBuseTcs melbio NEPBUYHON 00paboTku nHpopMamu?
24.  Uto BXOJOUT B CTATUCTUYCCKHUI aHATH3 HHPOpMAIHH?

25.  Uro sBAsSETCS MENbI0 CTATHCTUYECKOTO aHaIu3a HHPopMaIumn?
26.  4.1. OcHoBHbIE TIPOOIEMBI COOpa 1 00pabOTKKU HHPOPMAITHH.
27.  Urto Takoe ecTeCTBEHHBIH 0TOOP?

28.  Yt0 Takoe UCKYCCTBEHHBIH 0TOOP?

29.  Uro Takoe MpUCTPACTHBINA 0TOOP?
30.  Uro Takoe ciay4ailHBIH 0TOOP?

31.  Uro Takoe TUIIMYECCKHI OTOODP?

32. Yo Takoe penpe3eHTaTHBHEII 0TOOp?

33.  Uro Takoe pacciioeHHBIH 0TOOp?

34. O0600111eHHOE TIOHITHE TOYEYHBIX OLICHOK.

35.  YTO0 M KaK ompeenseT ToueqHas OleHKa?

36.  Kaxk nmpoBoauTcs ToueyHast OrjeHKa?

37. Kaxue ToyeuHbie OlIeHKH HeOOXOAMMBI JIsl aHAIM3a CIIYYaiHOW BETUYHHBI?
38.  Kakue XapakTepHCTHUKH CIy4aWHBIX BEJIMYUH MOXKHO TOJIYYHTH C ITOMOIIBI0 TOYCYHBIX
OIleHOK?

39. Y10 Takoe CBOHCTBO HECMEILEHHOCTH TOYEYHOM OIEHKH?

40. Yt0 Takoe CBOMCTBO COCTOSTEIBHOCTH TOUCUHON OIICHKI?

41.  Yto Takoe cBOHCTBO 3(PPEKTUBHOCTH TOUEUHOMN OLIEHKU?

42. OcHOBHAas HIes METOIa MOMEHTOB.

43. OCHOBHO HEIOCTATOK METOZIAa MOMEHTOB.

44, OCHOBHO€E TOCTOMHCTBO METOJa MOMEHTOB.

45, Kakoe cBOIICTBO TOYEUHEIX OIIEHOK 00eceunBaeT METOa MOMEHTOB?

46. OcHoBHas uies METO1a HAaMOOJIBIIETO TIPABAOIIOA0OHSI.

47. OCHOBHOM HEAOCTATOK METO/Ia HAMOOJIBIIIETO TTPABAOIO00HS.

48.  Yto Takoe pyHKIMS HAMOOJBIIETrO MpaBaono100us?

49.  Yro Takoe poOACTHOCTH?

50.  Yro xapakTepu3yeT YUCIIO CTEIEeHEeH cBOOOabI?

51. B uem mposiBisiercs GyHIaMEHTaIbHOCTh HOPMAJIHLHOTO 3aKOHA pacnpeaeneHus?
52.  Yro omnmchIBacT HOPMaIbHBIN 3aKOH pacrpeneacHus?

53.  Uro Takoe BbIOOpOUYHBIE (HYHKITUHU?

54.  Jlyis gyero cTposiTCsi BEIOOPOUYHBIE YHKITUH.

55. OcHoOBHasl 1IeNb UCTIOIH30BAHUS BHIOOPOUHBIX (PYHKIIHIA.

56.  OOmiee MOHATHE TOBEPUTEIHHOTO MHTEPBAJA JIJIsl TOYCUHBIX OLICHOK.

57.  Ponb BBIOOpOUYHBIX (DYHKIHH B TIOCTPOSHUH IOBEPUTEIBHBIX HHTEPBAJIOB.
58.  Urto HeoO0X0aMMO 3HATH JIs MOCTPOCHUS JOBEPUTEILHOTO HHTEepBaia’?

59.  Kak moBepuTenbHbIi HHTEPBA ONPEAEAeT TOYHOCTh OLIEHKH?

60.  CB#3b IOBEPUTEIHLHOTO HHTEPBAIA, TOYHOCTH U 00beMa HH(OpMAITHH.

61. UTo MOKET M Yero He MOXKET CJeNlaTh CTaTUCTUYECKas MPOBEpKa TMIoTe3?
62.  Jlnst 4yero CIy>KUT MPOBEpPKa CTATUCTUYECKUX TUIOTE3?

63. Urto Takoe nmapamMeTpuyeckue KpuTepuu?

64. J171s yero mpuMeEHSIOTCS TapaMeTpHUUecKue KpUTepuu?

65. UTo HE0OXO0AMMO 3HATH AJIsl IPOBEPKHU MapaMeTPUIECKOTO KPUTEpusi?

66. Poub ¢pyHKIIMM TpaBAONO00HS B TPOBEPKE TMITOTE3.

67. Uro Takoe ommbka I pona?

68. Uro Takoe ommubdka Il poga?

69. Kakoii BbIBOJ cliedyeT caenath, €CiM BHIOOpOYHAs OIEHKA IMOMajaeT B 00JacTh Mayioro

npasjonoaoous?



70. Kakoii BBIBOJI clieyeT clienaTh, €Ciid BRIOOPOYHAs OLIEHKA MOMafaeT B 001acTh OOJBIIOTO

npasaonoaoous?

71. [lonsiTHE anpTEpHATUBHOM rUNIOTE3bI?

72. Buer anbTepHATUBHBIX THIIOTES.

73. UYro Takoe HenmapaMeTpuueckue Kpurepun?

74. UTto siBiIsieTCsl OCHOBHOM 3a/1ayueil HermapamMeTpUUeCKUX KpUTEpUEB?

75. OcHoBHast uJiest KpUTEPUS 3HAKOB.

76. CwmpicnoBoe conepskanne kpurepus cornacus K. [Tupcona.

77. UYTo JIeUT B OCHOBE METO/1a KOHTPOJIbHBIX KapT?

78. UTo Takoe KOHTpOJIbHAS KapTa?

79. Kakoit KOHTPOJIb TIO3BOJISIFOT OCYILIECTBIISATH KOHTPOJIBHBIE KAPTHI?

80. Kaxoit meTon 1€XUT B OCHOBE MPUEMOYHOTO KOHTPOJISI?

81. Kakue ypoBHHM KadecTBa JIe)KaT B OCHOBE OIIPEICIICHUS] IPUEMOYHOTO YK cia?

82. 3asa4yi MHOTOMEPHOTO CTaTUCTUYECKOTO aHaIn3a.

83. OcCHOBHBIE BOTIPOCHI, pEIIaeMbI€ CTATUCTUUECKUM aHAJIU30M.

84. [IpuknanHoil CMBICT CpEAHEro KBaJpaTUYECKOTO0 OTKIOHEHHA U Kod(dduuueHTa
KOPPEISIINH.

85. KoBapuarnus kak XapakTepUCTHKa TEHACHIINHU CBSI3M CIy9aifHBIX BEJTMYHH.

86. Kaxoit xapaktep nMeeT COOTHOIIIEHNE KOPPETUPOBAHHOCTH C 3aBUCUMOCTHIO?

87. OcHOBHas 3a7a4a KOPPEISIIUOHHOTO aHAIN3A.

88. OcHoBHasl 3a/1a4a pEerpecCUOHHOTO aHATN3a.

89. OcHoBHasl 3a/1a9a KOH(IIFOIHTHOTO aHAJH3a.

90. OcHoBHasl 3a/1a49a TUCTICPCHOHHOTO aHAJIH3a.

91. O 4em CBUIETENhCTBYET OJIM30CTh HYII0 KOYPPUIIMEHTA KOPPETSITUN?

92. O 4em CBUIETENBCTBYET OJIM30CTh eAMHUIE KOA(D(DUIIMEHTA KOPPEISIun?

93. JIB€ OIIEHKH TECHOTHI CBSI3U CITy4alHBIX BEJIMYHWH.

94, CTpyKTypa KOPPEISIIIMOHHOTO OTHOIICHHUS.

95. B gem 3akirouaeTcsi OCHOBHAsS Uesl AUCTICPCUOHHOTO aHaIu3a?

96. CymiecTBeHHbIE TTPEATIOI0KEHUS TUCTIEPCHOHHOTO aHaJN3a.

97. Ha xakme 4dvactm MOXHO pa3OUTh JUCIEPCHUI0  PE3YJAbTAaTOB  OJHO(GAKTOPHOTO
3KCiepuMeHTa?

98. Urto xapakTepusyeT OCTaTouHas JUcTepcusi?

99. Urto xapakTepusyeT MEXIpYyInoBas AUcIepcus?

100. Kakoii BbIBOI MOYKHO ClIeNaTh U3 CPAaBHEHUS COCTABIISIONINX AUCTIEPCUii?

101. Kaxk mpoBepsieTcst ycinoBre He3aBUCUMOCTH (haKTOpPOB?

102. Kaxko#i kpuTepuii JISKUT B OCHOBE OIICHKH BIIUSHUU HccaeayeMoro (akropa?
103. Kaxk obecnieunBaeTcst O1M30CTh pacpeIeICHHUS UCCIIETYEMBIX (DAKTOPOB HOPMATBLHOMY
pacnpeseneHuto?

104. Uto Takoe nuHUA perpeccun’?

105. N3 xakux cooOpakeHui BEIOMPAETCS BUJI IUHUU PErpeccuu’?

106. Jy1g yero Hy)XHa MPOBEpPKa TUIIOTE3bI O PABEHCTBE HYIIO KO3 duiinenta koppensuu?
107. Kakum MeTooM HaxoasaTcs mapaMeTphl TNHUHU perpeccun?

108. YacTHBIM clTydaeM KaKoro METO/Ia SIBJISIETCSI METOl HAMMEHBIINUX KBAAPaTOB?
109. Kakoii pusudeckuii cMbICII UMEET METO/1 HAMMEHBIIIUX KBAJPaTOB?

110. UTo XapakTepu3ylT YacTHBIE AHUCIIEPCHH, HCCIEIyeMble TpPHU TMOCTPOCHUU JHUHHUH
perpeccun?

111. Kakne KOMIOHEHTHI ONpeAeNsIOT CBA3b (PAKTOPOB B KOH(IIIOIHTHOM aHau3e?
112. KakoBo MaTremaTHueckoe 0KUAaHUE Y CTOXaCTHUECKUX KOMIOHEHT?

113. Onpenenenne sKCIEPUMEHTA.

114. Jlig yero npegHa3Ha4YeH SKCIIEPUMEHT?

115. Ornpezenenue omneITa.

116. UTo Takoe aKTHBHBIN U MMACCUBHBIIN SKCTIEPUMEHTHI?

117. Omnpenenenne miaHa SKCIEPUMEHTA.

118. Kakue ¢axTopsl 3a7a10TCs B IUIaHE SKCIIEpUMEHTa?



119. CMbICIIOBOE cofiepKaHUE TUCTIEPCUOHHON MOJEIH.

120. CMbICTIOBOE COJIEPKAHUE PErPECCUOHHON MOJIETH.

121. UTto Takoe IjIaHUpOBaHUE SKCIIEpUMEHTA?

122. B uem cocTouT mpuUHIMI OTKAa3a OT MOJIHOTO nepedopa?

123. B 4yem cocToUT MPUHIMIT TOCIEOBATEIBHOTO TAHUPOBAHUS?

124, B uem cocTouT NpUHLMII CONOCTABIEHUS C IIyMOM?

125. B uem cocrout npuHIMI paHIOMU3ALUU?

126. B uem cocrout nmpUHIMII ONTUMAILHOCTH I1aHA?

127. Ienp nmnanupoBaHUs SKCIIEPUMEHTA.

128. KakuM ycrmoBusIM JOIDKHA YAOBIETBOPSTH HMH(pOpPMAIHs, IMOJyYCHHAss B pPE3yJabTare
MPAaBHIILHO CIUIAHMPOBAHHOTO YKCIIEpUMEHTA?

129. Kak M0oXxHO ynpaBisiTh 3QPEKTUBHOCTHIO IKCIIEPUMEHTAIIbHBIX OLIEHOK?

130. OOmwmii BU JIATUHCKUX KBAJPATOB.

131. Hcnonb3oBaHue cpeaHEro KBaJIpaTUYECKOTO OTKIOHEHHS [yl IUIAaHMpPOBaHUS oObeMma
IKCTIEPUMEHTA.

132. Hcnonp3oBaHne TOBEPUTEIHHOTO HHTEPBAJIA UIS TUTAHUPOBAHMS 00beMa SKCIIEPUMEHTA.
133. Hcnonp3oBaHne CTATUCTUYECKUX KPUTEPUEB JIJIS IDTAHUPOBAHUS 00beMa SKCIIEPHIMEHTA.
134. CyTb 0JHO(QAKTOPHOTO SKCIIEPUMEHTA.

135. Tunosas runoresa 0HO(aKTOPHOTO 3KCIIEPUMEHTA.

136. By nucniepcnoHHOM MaTeMaTHYECKO MOIeTH 0THO(AKTOPHOTO SKCIIEPUMEHTA.

137. Ha xakwme cocraBistomme pa3OUBaeTCs TUCIIEPCHS PE3YJIbTaTOB OJHO(DAKTOPHOTO
JKCIIEpUMEHTa?

138. Uewm orieHMBaETCS 3HAUUMOCTD HUccaeayeMoro (akropa?

139. UTto Takoe MoyHbIN (PaKTOPHBIA HIKCIEPUMEHT?

140. UTto Takoe MoTHBIN MIaH?

141. CyTb a1BYyX(aKTOPHOTO IKCIIEPUMEHTA.

142. Tumnosas runores3a AByX(aKTOPHOTO IKCIIEPUMEHTA.

143. Bua mucniepcnoHHO# MaTeMaTHYECKO MOJIeH ABYX(aKTOPHOTO SKCIIEPUMEHTA.

144, [ToHsiTHE MONHBIX U HEMOJHBIX OJIOKOB IJIaHA.

145. Uto Takoe cOamaHCUpOBaHHBIC OJIOKH?

146. TumnoBas runore3a Tpex(akTOPHOTO IKCIIEPUMEHTA.

147. Bun aucniepcroHHON MaTeMaTndeckoil MoAeu TpeX(aKTOPHOTo IKCIIEPHUMEHTA.

148. [Tnan nuHEHHOTO TpeX(haKTOPHOTO ABYXYPOBHEBOT'O IKCIIEPUMEHTA.

149. UT0 Takoe CHUMMETPUYHOCTH TTaHa?

150. UTo Takoe yclioBHEe HOPMUPOBKH TjIaHa?

151. UT0 Takoe OpTOrOHAIBHOCTS IJ1aHa?

152. Yt0 Takoe HACKHIIIEHHOCTh IU1aHa?

153. UTo Takoe HEHACHIIEHHBIA U CBEPXHACHIIIICHHBIH IJIaHbI?

154. [IpaBuio 71 MOCTPOCHHUS MTOJTHOTO TUTAHA.

155. CBs3b HOJHOTHI IJIaHA ¢ MOJEJIBIO IJIaHA.

156. Jiig yero ciry>kaTt ApoOHbIE MIIaHbI?

157. Kakum ycnoBusiM 10JDKEH YIOBIETBOPATH APOOHBI 1iaH?

158. [IpaBuio as1s MOCTPOCHUS IPOOHOTO IIIaHa.

159. OcHoBHas ues METo/1a rI1aBHBIX KOMIIOHEHT.

160. OcHoBHas 11e71b METO/A ITaBHBIX KOMIIOHEHT.

161. Ha ocHoBe kakoro cBoiicTBa (pakTOpPOB METOJI TIaBHBIX KOMIIOHEHT MO3BOJISIET BEIOPATh
uccienyembie GakTopbl?

162. Ha yeMm ocHOBaH MeTOJ TJIaBHBIX KOMIIOHEHT?

163. OcHoBHas ujiest PaKTOPHOTO aHAIIN3A.

164. OcHoBHas 11e71b (PAKTOPHOTO aHAIK3A.

165. Ha ocHoBe kakoro cBoicTBa (akTopoB (akTOPHBIN aHaIM3 MO3BOJISIET BBHIOPATH
uccienyembie GaKkTopbl?

166. Bormpockhl, penaeMbie MeTO1aMU SKCIIEPTHBIX OIIEHOK.

167. OcHOBHBIC TTIOKa3aTeIN PE3YJIbTATOB SKCIICPTHLIX OLICHOK.



BrInosnHseTcss B COOTBETCTBHH C:

- METOJMYECKHMHU YKa3aHUSMH K NPAKTUYECKUM 3aHATHAM Mo aucuumuinae «llmanupoBanue
JKCIEpUMEHTa»  (JUIsl  CTyAEHTOB  HampasieHuss noarotoBku  13.04.03.«OnHepreTuueckoe
MAIIMHOCTPOEHUE» Marucrepckas mnporpamma «Jlpurarenu BHyTpenHero cropanus)/ Cocr.
C.U.Teipnosoit. - JIyranck: U3n-so JIHY um.B. dans, 2019. - 54 c.;

- METOJMYECKUMH YKa3aHHUAMU K CaMOCTOSITeNbHOW paboTe mo aucuuiuinHe «llmanupoBanue
IKCIIEPUMEHTa» (I CTYICHTOB CrenuaibHOCTH “‘JIBUTarenu BHyTpeHHero cropanus’) / Cocrt.:
10.B. Cropueyc, H.A. Autonenko. - JIyranck: uza-so JIHY um. B. Jlans, 2016. - 25 c.

Kputepuu u nikana onieHUBaHUs 10 OIIEHOYHOMY CPEJICTBY MPAaKTHYeCcKas padoTa

[kaia
OIICHUBAHUS .
Kpurepnii onennBanus
(uHTEpBaN
OaIoB)
[IpakTnueckass paGoTa BBINIOJHEHA Ha BBICOKOM YpPOBHE (M3MepeHus,
5 pacuetsl, odopmiieHHe, TMPEACTaBIEHUE HUTOrOBOIO Marepuaia JaHbl
TEXHUYECKH TmpaBwibHO Ha 75-100 %, COOTBETCTBYIOT MPaBUILHOMY
pemienuto Ha 90-100 % Bompocos/3aiay)
[IpakTnueckas paboTa BBHINOJIHEHAa Ha CpPeJHEM YpOBHE (M3MepeHus,
4 pacuetsl, odopmiieHHe, TMpeACTaBI€HHe MTOrOBOrO Marepuaia JaHbl
TeXHUYECKH mpaBwibHO Ha 50-75 %, COOTBETCTBYIOT TMPaBHUIHLHOMY
pemieHuio Ha 75-89 % Bomnpocos/3aaay)
[IpakTnueckast paboTa BBINOJIHEHA HA HU3KOM YpOBHE (M3MEpEHMUs], pacyeThl,
3 opopmIiIeHHE, TPEACTaBICHHE HWTOTOBOIO MaTepuana JaHbl TEXHUYECKU
npaBuwibHO 40-50 %, COOTBETCTBYIOT MpaBUiIbHOMY perieHuto Ha 50-74 %
BOIIPOCOB/3a/1a4)
[IpakTnueckass paboTa BBINOJHEHA Ha HEYAOBICTBOPUTEIHHOM YPOBHE
5 (u3mepenwus, pacyeTsl, 0pOpPMIICHHE, MPEICTaBICHHE UTOTOBOTO Marepualia
JaHbl TEXHUYECKH HEMPaBUIbHO, COOTBETCTBYIOT IMPABUJILHOMY DPELICHHUIO
MeHee yeM Ha 50 %)

Bomnpocs! K HHAHBAAYAILHOMY 3a1aHUI0: (0a30BbIi YPOBEHb)
[Tonsitue coObITHSL.

HeBo3moxHOE 1 J0CTOBEPHOE COOBITHE.

Knaccuueckoe omnpeeneHre BEposTHOCTH.

CnyyaiiHasi BeJIMUMHA.

3aKOH pacrnpeeeHus CIy4yaiiHON BeJINYHHBL.

WnterpanbHas u auddepeHnuanbHas QyHKIMU paclpesieieHus] BEpOsITHOCTEN, UX CBOMCTBA.
[ToHsiTHE MaTeMaTUYECKOTO OXKHUIAHUSL.

[TonsiTue nucHepcuu U CpeTHEro KBaApaTUYECKOro OTKIIOHEHNSI.
[lonsiTue MeauaHsbl.

0. ITonsaTtme MOZEL.

1. TlousTHe pa3maxa.

12. Tlonstue xoBapuanuu 1 KO3PpPUIHEHTa KOPPEISILUU.

13. CraTtuctudeckoe onpeaeneHle BEpOITHOCTH.

14. Beibopka u reHepanbHas COBOKYIHOCTb.

15. Yro BXOIUT B MEPBUYHYIO 00pabOTKy HH(popMaru?

16. Yro sBnsieTcs Lenbio nepBUYHON 00paboTku nHpopmanun?
17. YT0 BXOIUT B CTATUCTUYECKUI aHaTN3 HHPOpMAIUH?

18. Yro sBHsSeTCA LENbIO CTATUCTHUECKOTO aHau3a HHpopmaruu?
19. OcHoBHbIe pobaeMBbl cOopa 1 00pabOTKH HHPOPMALIUH.

20. Yto Takoe eCTeCTBEHHBII 0TOOP?

21. Yro Takoe UCKyCCTBEHHBIN 0TOODP?

RBPBOooo~NoOR~wNE



22.

Yro Takoe MpHCTpacTHBINA 0TOOP?

23. Yro Takoe ciydaitHbIil 0TOOP?

24. Yto Takoe THIMHYECKUH 0TOOp?

25. UYro Takoe penpe3eHTaTUBHBIN 0TOOP?

26. Yro Takoe paccioeHHbIH 0TO0p?

27. O0001IeHHOE TTOHSATHE TOYCYHBIX OIICHOK.

28. Uro u Kak ompeesieT ToueyHas oleHKa?

29. Kak npoBoauTcst TOU€YHAS OLIEHKA?

30. Kakwue ToueuHbIe OLIEHKH HEOOXOIUMBI JIJIsl aHAIN3a CITyYaifHON BEIIMYMHBI?
31. Kakue XapakTCpUCTUKU CIyJaiHBIX BEIMYMH MOXKHO IOJIY4UTh C IOMOIIBIO TOYCYHBIX
OILICHOK?

32. Yto Takoe CBOMCTBO HECMEIIEHHOCTH TOUYCYHON OICHKH?

33. Uto Takoe CBOWMCTBO COCTOSITEILHOCTA TOUYCYHOHN OLICHKH?

34. Uro Takoe cBOICTBO 2(P(PEeKTHBHOCTH TOUECUHOH OICHKH?

35. OcHoBHas HJiest METO]a MOMEHTOB.

36. OcCHOBHOI HEOCTAaTOK METO/1a MOMEHTOB.

37. OcHOBHOE JJOCTOMHCTBO METOJa MOMEHTOB.

38. Kakoe cBOMCTBO TOYEUYHBIX OIEHOK 00eCIIeYNBAET METOIa MOMEHTOB?

39. OcHoBHas uaes MeToa HauOOJIBIIETO TPABIOOI00HS.

40. OCHOBHOM HEJIOCTATOK METOAa HAUOOJIBIIIETO MPABIOTIO 00N

41. Yto Takoe GpyHKIHS HAUOOJBIIETO MPaBIOTION00MS?

42. Yro Takoe poOacTHOCTH?

43. UYTto xXapaKTepH3yeT YHCIIO CTereHel CBOOOIbI?

44. B yem nposiBisieTcs pyHAaMEeHTaIbHOCTh HOPMAJIbHOTO 3aKOHA pacIpeneneHus?
45. Yto ommchIBaeT HOPMAJIbHBIN 3aKOH pacIipeaesieHus?

46. Yto Takoe BEIOOpOYHBIC (PYHKIIHH ?

47. Jlnst 9ero cTposATcs BHIOOPOYHBIC (DYHKIIUH.

48. OcHOBHas 11€J1b UCTIOJb30BaHUS BEIOOPOUHBIX (DYHKITHIA.

49. OOmee MOHATHE JOBEPHUTEILHOTO HHTEPBAsa JJIsi TOYEUHBIX OI[CHOK.

50. Posb BEIOOPOYHBIX (PYHKITHI B MOCTPOCHUHU JIOBEPUTEIbHBIX HHTEPBAJIOB.
51. Yto HeoOXOAMMO 3HATH AJIS MOCTPOCHHUSI IOBEPUTEIILHOTO HHTEpBaia?

52. Kak noBeputeabHbId HHTEPBAJ OMpeiesieT TOYHOCTh OLEHKU?

53. CBs3b JOBEPUTEIBHOTO HHTEPBAJIA, TOYHOCTH M 00beMa HH(OpPMAIUH.

54. YTo MOET U 4ero He MOKET ClielaTh CTaATUCTHYECKasi POBepKa IrUoTe3?
55. Jlns 4ero cioyUT MpOBEpKa CTATUCTUUYECKUX TUIIOTE3?

56. Yto Takoe mapaMeTpuyecKue KpuTepuun?

57. Jlns 4ero mpuUMEHSIOTCS TapaMeTPUUYECKUue KpUTepuu?

58. Uto HeoO6X0IMMO 3HATh IS POBEPKH MAPAMETPUIECKOTO KPUTEPHS?

59. Poub dyHKIMH paBAOTIOA00HS B MPOBEPKE TUTIOTES.

60. Yto Takoe ommbka I poma?

61. Yro takoe ommodka II poga?

62. Kakoif BbIBOJA CIeAyeT cjaeaTh, €cld BBIOOpOUYHAs OICHKA MOMaaaeT B 00JacTh MaJoro
MpaBIoTo100Ms?

63. Kakoii BbIBOJ cieayeT caenaTh, €Cld BBHIOOPOYHAs OIlEHKa MOMaJaeT B 00JacTh OOJIBIIOTO
mpaBaonoaoous?

64. TlonsTue anbTepHATUBHON THIIOTE3bI?

65. Buapl anbTepHATUBHBIX TUIIOTE3.

66. Yto Takoe HEMapaMeTpPUUYECKUE KPUTEPUU?

67. UYrto siBIsieTCS OCHOBHOM 3a/1aueil HerapaMeTpUIeCKuX KpUTepuen?

68. OcHoBHas uaes KPUTEPHsI 3HAKOB.

69. CwmricnioBoe coaepxkanne kpurepus cornacus K. [Tupcona.

70. Yto neXHUT B OCHOBE METOJIa KOHTPOJILHBIX KapT?

71. Yro Takoe KOHTpOJIbHAS KapTa?

72. Kakoif KOHTPOJIb MMO3BOJISIFOT OCYIIECTBIATH KOHTPOJIbHBIE KapThI?



73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

Kakoit MeTo1 IeXKHUT B OCHOBE IMTPUEMOYHOTO KOHTPOJISI?

Kakue ypoBHM KauecTBa JIeKaT B OCHOBE OIIPEIEICHUSI IPUEMOYHOTO yucia?

OcCHOBHBIE BOIIPOCHI, PEIIAEMbIE CTATUCTUYECKUM aHAIM30M.

[pukaHON CMBICT CPEAHETO KBaAPATUIECKOTO OTKIIOHEHHS M KO (PUITEHTA KOPPEISIHH.
KoBapuarus kak XapakTepUCTHKA TEHACHIIUH CBSI3U CIyYalHBIX BETUYHH.

Kakoii xapakrep UIMeeT COOTHOILIEHUE KOPPEINPOBAHHOCTH C 3aBUCUMOCTBIO?

OcHoBHasl 3a1a4a KOPPEJILIMOHHOTO aHAJIN3A.

OcHoBHasl 33/1a4a perpecCMOHHOTO aHaJIn3a.

OcHoBHas 3a7a4a KOH(IIFOOHTHOTO aHAJIN3A.

OcHoBHasl 33/1a4a IMCIEPCUOHHOTO aHAIM3a.

O uem CBHIIETENBCTBYET OJIM30CTH HYITIO KOA(D(MUIIUEHTA KO PPEIAIU?

O yem CBHIIETENBCTBYET OJIM30CTh EAMHUIIE KOA(DPHUIMEHTA KOPPEISIn?

JIBe OIICHKH TECHOTHI CBSI3U CIyYaliHBIX BEITUYMH.

CrpyKkTypa KOppEIsSIUOHHOTO OTHOILIEHHUSI.

B uewm 3akitouaercst oCHOBHasI Mjiesl AMCTIEPCUOHHOTO aHanu3a’?

Cy1iiecTBEHHBIE PEANIOI0KEHHS TUCIEPCUOHHOTO aHAIHN3a.

Ha xakue yactu MOKHO pa3OUTh AUCTIEPCUIO PE3YIbTATOB 0JHO(MAKTOPHOTO 3KCIIEpUMEHTA?
Urto xapakTepu3yeT OCTaTO4Has JUCTepcusi?

Urto xapakTepu3yeT MEXIpYyIIoBas AUCIepcHsi?

Kaxkoii BEIBOJ MOKHO C/I€JIaTh U3 CPABHEHUS COCTABIISIONIUX TUCTIEPCUI?

Kak npoBepsietcst ycnoBue He3aBUCUMOCTH (PAKTOPOB?

Kaxoit kpuTepuii JISKUT B OCHOBE OIICHKHU BIIUSHAN HccaeayeMoro (akropa?

Kak obecrieunBaeTcsi OIM30CTh pacmlpeiesieHus HcciaeayeMblX (DaKTOpOB HOPMaIbHOMY

pacrnpeneneHuro?

96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

Yto Takoe JIUHUS perpeccuu?

N3 xakux cooOpakeHui BEIOMpAETCs BT TUHUU perpeccuun’?

Jlyst 9ero Hy»Ha TPOBEpPKa TUIIOTE3bI O PAaBEHCTBE HYIIO KO uItueHTa Koppensuu?
Kakum MeTo10M HaxoAsaTCsl TapaMeTphl JIMHUH perpeccun?

YacTHBIM clTydaeM KaKOTo METOJa SIBJISIETCS METO/T HAUMEHBIIINX KBaJApaTOB?

Kaxo#t ¢pu3mdecknii CMBICT UMEET METOJ] HAMMEHBIITNX KBAPaTOB?

UTo XapaKTepHU3yIOT YaCTHBIC TUCTIEPCHH, UCCIICTyeMbI€ MPH MTOCTPOSHUHN JTUHUHU perpeccun’?
Kakne KOMIIOHEHTHI ONPeeSIFOT CBSI3b (PAKTOPOB B KOH(IIFOIHTHOM aHAIH3e?
KakoBo MaremMaTHyeckoe 0’)KMIaHUE Y CTOXAaCTHYECKUX KOMITOHEHT?

Omnpenenenre dKCIepUMEHTA.

Jli1st 9ero mpenHa3HavYeH SKCTICPUMEHT?

OmnpezeneHue oneITa.

UTo Tako€ aKTUBHBIN M MACCUBHBIN HKCIIEPUMEHTHI?

OnpeneneHue miaHa SKCIIEPUMEHTA.

Kaxkue akTopbl 3a1at0Tcs B TUIaHE SKCTIEpUMEHTA?

CMBICTIOBOE COJIEPIKAHKE TUCTIEPCUOHHOM MO/ICIIH.

CMBICTIOBOE COJIEP)KaHKUE PErPECCUOHHON MOJICTIH.

UTo Takoe IiaHupoBaHUE IKCIIEPUMEHTA?

B deM cocTouT mpuUHIMIT OTKa3a OT MOJHOTO repedopa?

B uem cocTouT MpUHIMI OCIEA0BATETHLHOTO MIJIAHUPOBAHUS?

B uem cocTouT MPHUHIIUI COTIOCTABICHUS C ITyMOM?

B uem cocTouTt mpUHIMI paHAOMHU3AIUU?

B uem cocTouT mpUHIMIT ONTUMAIFHOCTH TTaHa?

Lenp mmaHupoBaHUs SKCIIEPUMEHTA.

Kakum ycrnoBusiM JODKHA YAOBIETBOPATH HWHGOpMAlMs, TMOJy4YeHHass B pe3ylbTare

MpaBHUJIbHO CINNIAHUPOBAHHOTO 3KCHCpI/IMCHTa?

121.
122.
123.

Kak MoxHO yrpaBiisaTh 3pPEeKTUBHOCTHIO SKCIEPUMEHTATBHBIX OLIEHOK?
OOu1mii BUJ TaTUHCKUX KBaJPaToOB.
Vcnonbp3oBaHue CpelHEero KBaJpaTHYeCKOro OTKIOHEHHMs JJs IJJaHUPOBaHUS oObema

OKCIICPUMCHTA.



124. Vicnonb3oBaHuE TOBEPUTEIHHOIO HHTEPBAJa IS IUIAHUPOBAHUS 00beMa SIKCIIEPUMEHTA.
125. Ucnonp30BaHKEe CTATUCTUYECKUX KPUTEPUEB /IS ITTAHUPOBAHUS 00beMa SKCIIEPHUMEHTA.
126. Cytb 01HO(DAKTOPHOTO 3KCIIEPUMEHTA.
127. Tunosas runore3a 0JHO()AKTOPHOTO IKCIIEPHUMEHTA.
128. Bun mucriepCHOHHONM MaTeMaTUIeCKON MOICN OJHO(AKTOPHOTO SKCIIEPUMEHTA.
129. Ha «kakue cocTaBisifOIIMe pa3OMBAaeTCs JHCIEpCUst  pe3ylIbTaTOB  OJHO(AKTOPHOTO
JKCHepUMeHTa’?
130. Yewm omeHMBaeTCsl 3HAYMMOCTH HCCIEAYeMOTo (akTopa?
131. Yro Takoe moyHbIN (haKTOPHBIN SKCIEPUMEHT?
132. YTo Takoe MOJHBIH T1aH?
133. Cytp nByX(aKTOPHOTO IKCIIEPHUMEHTA.
134. Tunosas runore3a AByX()aKTOPHOTO SKCIIEPUMEHTA.
135. Bun mucriepcHOHHOM MaTeMaTUIecKON MOICNHN IBYX(aKTOPHOTO 3KCIICPHUMEHTA.
136. IToHATHE TIOJHBIX U HETIOJIHBIX OJIOKOB IIaHA.
137. Yto Takoe cOamaHcupoBaHHbBIE OJOKHU?
138. Tunosas runore3a Tpex(HakTOPHOTO IKCTIEPUMEHTA.
139. Bua mucriepcHOHHON MaTeMaTHIeCcKO MOJIEH TPEeX(HaKTOPHOTO IKCIIEPHMEHTA.
140. [Tnan nmuHEHHOTO TPeX(aKTOPHOTO ABYXYPOBHEBOTO IKCIIEPUMEHTA.
141. YTo Takoe CUMMETPUYHOCTD IJIaHa?
142. Yto Takoe yclioBHE HOPMUPOBKH ITJIaHA?
143. Yo Takoe OpTOTOHAIBHOCTH TUTaHA?
144. Yto Takoe HACKIIMIEHHOCTH TIJIaHa?
145. YTo Takoe HEHACHIILIEHHBIH U CBEPXHACHILIEHHBIN TUIaHbI?
146. [IpaBumo 115t TOCTPOCHUS TIOJHOTO TIJIaHA.
147. CBsA3p HOJTHOTEI IUIaHA C MOJEJIBIO IJIaHA.
148. Jlyist gero ciykat qQpoOHBIE TUTaHbI?
149. KakuM yclIoBHSAM AOJHKEH YIOBICTBOPATH IPOOHBIN T1aH?
150. IpaBuso ajst MOCTPOEHUST JPOOHOTO TUIAHA.
151. OcHoBHAas uIes MeTOIa TJIaBHBIX KOMIIOHEHT.
152. OcHoBHAas 11€JIF METOIA TJIaBHBIX KOMIIOHEHT.
153. Ha ocHoBe Kkakoro cBOWCTBa (DAaKTOPOB METOJl TJIaBHBIX KOMIIOHEHT IO3BOJISIET BBHIOpATh
uccienyembie GakKTopbl?
154. Ha ueM oCcHOBaH METO/ I'IaBHBIX KOMIIOHEHT?
155. OcHoBHas ujaest GakTOPHOTO aHAIM3A.
156. OcHoBHas 11e71b (PAKTOPHOTO aHAIN3A.
157. Ha ocHOBe Kakoro cBoicTBa (akTopoB (aKTOPHBIA aHAIHM3 IMO3BOJIAECT BHIOPATh UCCIEAyEMbIE
(hakTops1?
158. Bomnpocsl, peniaemMbie METOAAMH SKCIIEPTHBIX OIEHOK.
159. OcHOBHBIE MOKA3aTeIN PE3yIbTaTOB HKCIEPTHHIX OIICHOK.
(BBICOKHMIT yPOBEHB)
3amaua Ne 1. Tpebyercst pa3paboTaTh KOHTPOJBHYIO KapTy CPEAHHMX 3HAYEHUI KOHTPOJIHPYEMOTO
napamerpa X, ONpeAeNAeMbIX 10 JaHHBIM N = 4 3aMepoB, IS TEKYIIEro KOHTPOJISA KadecTBa
TEXHOJIOTHYECKOro Tmporecca. HIKHIOI U BEpPXHIOI KOHTPOJIbHBIE T'PAHUIBI OMPEICIUTH IO
3HA4EeHUSM COOTBETCTBYIOIIMX YPOBHEW 3HAUMMOCTH (BEpOSTHOCTEN OMmMOOK I poaa B HUKHIOO U
BEPXHIOK CTOPOHBI): o U o'. HoMHHaNbHOE 3HaUYeHHEe KOHTPOIMPYEMOTO Mapamerpa COCTaBIISIET
a, a cpeiHee KBaJpaTUYECKOe OTKIOHEHUE G.
WuanBuyanbHble JaHHbIE BAPHAHTA COCTABIIATH CIETYIOLIUM 00pazoMm:
a = 0, mocnennue 3 uudpst Ne 3a4eTku;
6 = 0,0 mocnennsas 1 3Havyamas uugdpa Ne 3auetku;

o = 0,0 nocneanue 2 udpsi Ne 3auetku (00 3amensTs Ha 10);

o™ = 0,000 nocnexnue 2 udpsl Ne 3auetku (00 3amensaTs Ha 10).



3amaya Ne 2. TpeOyercst 1Bymst crioco0amu (€ TIOMOIIBIO OHOCTOPOHHETO JOBEPUTENIBHOTO MHTEpBAa U
aIbTEPHATHBHOM TUIOTE3bI Buna: Hi: @ = a1) onpenenuTs HeoOXOAMMbIiA 00BEM JICTHBIX UCIIBITAHUH IS
peLIeHNS BOIIPOCa O BO3MOYKHOCTH 3KCILTyaTallii CaMoJIETa Ha a3pOIpOME C PacIioaraéMoi Mocai0uHON
muctaHimei Lay. JlomycKaroTcst MOrpenHoCTh O U BEPOSTHOCTH: OIIMOOYHOTO OTBEPraHMsl BO3MOXKHOCTH
SKCIDTyaTallH JI0 O ¥ OIIMOOYHOTO TPUHATHS — JI0 3. B KauecTBe 3HAYEHMs CPETHETO KBAPATUUECKOTO
OTKJIOHEHHSI BEJIMYMHBI €AMHUYHOM TI0CAJOYHON JMCTAHIIMY IIPUHSTH C.

WHuBuayanbHble JaHHbIE BApUaHTa BBIOMPATh CIIEAYIOIIUM 00pa3oMm:

O = mocnenuss 1 3Havamias nudpa Ne 3agetku u 0 (IecSITKH M),

¢ = npennocieanss | 3navamas uudpa Ne 3auetku u 0 (1ecaTku m);

a = 0, mocnexnue 2 mudpst Ne 3auetku (B %0) (00 3amensats Ha 10);

B = 0,0 mocneaaue 2 uudpsr Ne 3auetku (B %0, B 10 pa3 mensire o) (00 3amensarts Ha 10).

3amaua Ne 3. TpeGyercs mocTpouTs ApoOHEIi mian 27 f-dakTopHOro NBYXypoBHEBOTO

OKCIICPUMCHTA.

NunuBuayanbHble JaHHBIE BapUaHTa BRIOUPATH 10 TaOIHUIlE:

nocnenHss dpa No 3aueTku LI nocnenHsis mudpa Ne 3aueTkn f| Kk
0 10| 6 5 511
1 11| 7 6 6| 2
2 51 2 7 713
3 6 | 3 8 8 | 4
4 7| 4 9 9|5

KpI/ITepI/II/I 1 IIKajla OOCHUBAHUS 110 OICHOYHOMY CPECACTBY HHANBUAYAJIbHOC 3aJaHUC

HIkama oreHUBaHUsI
(mHTEpBaN OAIOB)

Kputepuii onennBanus

3amaHue TPEACTaBICHO Ha BBICOKOM YPOBHE (CTYICHT TOJHOCTHIO
MPEICTaBUI PAacCMAaTPUBACMYIO TPOOJIEMAaTHKY, IMPHBET apryMEHTHI B
MOJIb3y CBOMX CYXKICHHH, BIaJeeT NPOPHIBHBIM  MOHITHHHBIM
(kaTreropuanabHBIM) ammapaToM H T.11.). M3nmoxkenne u ohopMIIeHHE TEKCTa
TIOJTHOCTBIO COOTBETCTBYET TPEOOBaHHSIM OQOPMIICHHS TEXHUYECKOTO
TEKCTa

3amaHue MpeCTaBICHO Ha CPelIHEM YpOBHE (CTYACHT B LEJIOM H3JIOKUI
paccMaTtpuBaeMyro MpoOJIeMaTuKy, MPHUBEI Majlo apryMEHTOB B IOJIb3Y
CBOUX CYXICHHI, TOMYCTUB HEKOTOPbIE HETOYHOCTU U T.1.). M3noxeHue
u odopMIeHHE TEKCTa B OCHOBHOM COOTBETCTBYET TpeOOBaHUSIM
odopMIICHHS TEXHUYECKOTO TEKCTa

3a,Z[aHI/Ie nNpeaACTaBJICHO Ha HU3KOM YPOBHC (CTy,Z[eHT AOITYCTHUIL
CYIICCTBCHHBIC HCTOYHOCTH, U3JIOKUJI MaTCpHAJI C OI_I_II/I6KaMI/I, HC BJIaACCT
B I[OCTaTOHHOﬁ CTCIICHHU HpO(bI/IJ'IBHbIM KaTCTOPpHAJIbHBIM aIlllapaToOM H
T.H.). HNznoxenue wu O(i)OpMJ'IeHI/Ie TEKCTa YaCTHUYHO COOTBETCTBYCT
Tpe6OBaHI/I$IM O(I)OpMJ'IeHI/ISI TEXHHUYCCKOI'O TCKCTA

3a,Z[aHI/Ie NpEACTaBJICHO Ha HCYIOBJICTBOPUTCIBHOM YPOBHC MHJIM HE
IMPEACTABIICHO (CTy,ZLeHT HC TOTOB, HC BBIIIOJHUII 3aJaHUC H T.H.).
Hznoxenue wu O(l)OpMJ'IeHI/Ie TCKCTa IIOJIHOCTBKO HE COOTBCTCTBYCT
Tpe6OBaHI/I$[M O(I)OpMJ'ICHI/IIO TCXHHUYCCKOT'O TCKCTA

Bomnpocsl kK KOHTPOJILHOI padoTe:

(6a30BBIi ypOBEHB)

No [TpaBunbHBIN OTBET Conepxkanue Bornpoca

1 [Tapamertp
ONTUMU3ALNH

Peaknueii,

KOTOPLIC ONPCACIISIIOT TMMOBCACHHUC BLI6paHHOﬁ CUCTCMBI,

SABJIACTCA ...

T.C.

OTKJIMKOM Ha BO3JCHCTBUE (I)aKTOpOB,




2 Panr KonnuecTBenHas oneHka napaMerpa ONTUMHU3ALUN — 3TO ...
3 OKCIIEpUMEHT B Mmuorodakropusie minansl (16—32 ¢dakropa), B KOTOPBIX
IIPOMBIIIJIEHHOCTH HeNb3sT OLEHHUTh 3((EKThl B3aUMOJCHUCTBUS U OCHOBHOE
BHUMAaHUE YIEISIETCS MCCIEJOBAaHUIO BIIMSHUSA IJIABHOTO
daxTopa, Kak MpaBuUiIo0, OJHOTO UM PEKE ABYX — ITO ...
4 [InanupoBanue [Ipouenypa BbIOOpa YKcIa U YCIOBUM MPOBEICHUS OIBITOB,
JKCIIEPUMEHTA HEOOXOMMBIX U JOCTATOYHBIX Ul PEUICHHUS MOCTaBICHHOU
3a/1a4M ¢ TpeOyeMOl TOUHOCTBIO — 3TO ...
5) Meroauka COBOKYITHOCTh MBICIUTENBHBIX W (DU3UUECKUX OIEepalui,
JKCIEPUMEHTA BBICTPOEHHBIX B OIIPEJICIIEHHOM MOCIEI0BATEIbHOCTH — 37O ...
6 Teopueit CocTaBieHMsI JKOHOMHBIX SKCIEPUMEHTAJIbHBIX IIJIAHOB,
IJIaHUPOBAHUS KOTOpBIE IO3BOJISIOT M3BJIEKaTh HauOoJbllIee KOJIUYECTBO
JKCIEPUMEHTA uHpopmanun 006 00BEKTe, a TakKe O CIoco0ax MPOBEICHUS
JKCIIEPUMEHTa, O0OpaOOTKU SKCIEPUMEHTAIBHBIX JTaHHBIX M
MCIOJIb30BAHUU MOJIYYEHHBIX PE3yIbTaTOB JUIsl ONITHUMU3ALINU
apaMeTPOB MCCIEAYEMbIX 0OBEKTOB — 3TO ...
7 | Teopernueckue Mosenu | OOMIMPHBIE U JUIMTEIbHBIE HCCIEIOBAHUS IPOLECCOB H
SBJICHUH, KOTOpBIE OIKCBHIBAIOTCS MAaTEMaTHUYECKU CIIOKHO,
HO TO3BOJISIIOT JOCTATOYHO TOYHO MPEACTaBUTH IPOLECCHI,
CBSI3aHHBIE C (DYHKIIMOHUPOBAHUEM OOBEKTa HCCIIECIOBAHMS,
Ja)ke TaM, T[J€ HEBO3MOXHO TOYHO W3MEpPUTh BIIHUSHHE
¢dakTopa Ha UCCIEAYEMYIO IEPEMEHHYIO — 3TO ...
8 Craructuueckue CrposiTcs Ha OCHOBE COOpaHHBIX U  CTaTUCTHYECKU
MoJenu 00paboOTaHHBIX JAaHHBIX U OMHUCHIBAIOTCS MOJIMHOMAaMHU TOM
WJIM UHOM CTENEHH — ITO ...
9 dakTopom U3mepsiemass mnepeMeHHass BeNWYMHA, [pPUHUMAIOIIAs B
HEKOTOPBIA MOMEHT BPEMEHHU ONPEICICHHOE 3HAuYeHHE
Ha3bIBACTCH ...
10 Ob6nacteio COBOKYITHOCTh BCEX 3HAYCHHM, KOTOPHIC B MPUHIIUIIE MOXKET
omnpeneneHus pakTopa | MPUHUMATH JAHHBIN (GAKTOP — ITO ...
11 KauecTBeHHEIC Pa3nbie BemiecTBa, TEXHOJOTHUECKHE CIOCOOBI, ammapaThl U
(bakTopsl T.. XOTS KayeCTBEHHOMY (aKTOpy HE COOTBETCTBYET
YHCIIOBas OLIEHKA, €ro MOXHO 3aKOJUpPOBaTh, IMPUCBOUB
dakTopy ynciIa HaTypaJIbHOTO psijia — 37O ...
12 CucremaTnueckas Ommbka, KOTOpas WJIM  OCTaeTcsl IOCTOSHHO, WM
omnoka 3aKOHOMEPHO HU3MEHSIeTCS TMpPH TMOBTOPHBIX H3MEPEHUSX
OJIHOW U TOM K€ BEJIMYUHBI — ITO ...
13 Cnyyvaitnbie ommOku | [IpuynHBl UX BO3HUKHOBEHMSI HEU3BECTHBI, M 3TH OIIUOKHU
HEBO3MOJKHO YY€CTh 3apaHee, TaKhe OIMOKY Ha3bIBAIOTCS
14 I'enepanbHOi COBOKYITHOCTh BC€X MBICIUMBIX HAOIIOACHUNH, KOTOpHIE
COBOKYITHOCTBIO MOTJIM ObI OBITH CHENaHbl IPU JAaHHOM PEalbHOM KOMILIEKCE
yCIIOBUHN M3MEPEHHI Ha3bIBACTCH ...
15 | BeibopounsiM MeTO/IoM | MeToa, B KOTOPOM Ha OCHOBAaHMH XapaKTEPUCTUK U CBOMCTB
BBIOOPKH Xb X2, ..., XII JIENIA€TCS 3aKJIIOYEHHE O YHMCIIOBBIX
XapaKTepUCTUKAaX M 3aKOHE paclpesieieHusl CIydalHbIX
BEIMYMH X, Ha3bIBACTCH ...
16 | O6bemoM renepanbHOil | UuCiO 4/IEHOB, BXOJAIIMX B TE€HEPAIbHYIO COBOKYIHOCTb,
COBOKYITHOCTH Ha3bIBAIOT ...
17 1 ‘-I—ﬂzlz Kak BeIMIAIUT QopMmyna MO pachpeleseHHIo 3aJaHHOM
pl) = o Jﬁe 2 (yHKIIMEH MI0THOCTH BEPOSITHOCTH. ..
18 | HopmanbHo#i kpuBo# | ['paduk QyHKIIMM MIOTHOCTH BEPOSITHOCTH HA3BIBAIOT ...

niu kpusou ['aycca




19 D) = 1 -e¥ iz Kax Beirsaut dyakius Jlamiac. . .
V2m

20 q= 2m” Y- ITo xakoi GopMyIe PacCUUTHIBAS Al ...
Ym— M

21 | Kpurepus @umepa Ft | Eciu uucno moBropHocteit B ombitax pasnuuno (f * const),
OJTHOPOJTHOCTH OLIEHOK JUCIIEPCUU MOXHO MPOAHATH3HUPOBATh
C TIOMOUIBIO ...

22 Bri6opounbsiMu JUia  HaxoXJeHWs ~ NpUOJIMKEHHBIX 3HAYeHUH a, a

GyHKIMSAMU W HEU3BECTHBIX IMApaMETPOB a U O HOPMAJIBHOTO 3aKOHa, Oy/eM
CTaTUCTUKAMHU paccMatpuBath GYHKIUH BUaa: a = a{x{, x2,..., X1), a = o(xI5
x2,..., XI1), KOTOpbIE Ha3bIBAIOTCH ...

23 NuTepBanbHoOit Omnenka, xotopasi onpexaensiercss neyms uuciamu 0j u 02 —

OIICHKOH KOHIIAMHA  WHTEpBaJla,  HAKPBIBAIONIETO  OICHWBAEMBIN
napametp 0, Ha3pIBaeTcH ...

24 Opnaum yucnom 0 = Toueunast ouenka napamerpa 0 (rne_nmox_0 Oyaem MOHUMATH

0(xc,, X2, ..., XI1) 1m0 a, 160 a) onpeaesseTcs ...

25 JloBeputenbHOI BepositHocts (1 - a) BbInonHeHHs HepaBeHctBa |0 - 0] < ?

BEPOSATHOCTHIO OIEHKH | HA3bIBAIOT ...

26 | Meton «mo pazmaxy» | s ompeneneHusi TpyObIX OMMOOK CYIIECTBYIOT M JIPYTHE
METO/Ibl, CPEIU KOTOPBIX HanboJiee ObICTPHIM SIBJISIETCS ...

27 | SBnsromuecs oneHKkol | OmperneneHne «OAHOPOJIHBIE» B CTATHCTUKE O3HAYALT ...

OJTHOTO W TOTO e
napamerpa (B JaHHOM
cllydae — JUCTIEPCHN
02)
28 HutepBamom Hexotopoe uymcimo (cBoe mns kKaxzaoro  (akrtopa),
BapbUpOBaHUA (akTOpa | NprbaBIeHNE KOTOPOro K OCHOBHOMY YPOBHIO JaeT BEpXHUM,
a BBIYMTAHUE — HIDKHUHI YPOBHM (DAKTOpa Ha3bIBAIOTCH ...

29 DOYHKITMOHATBHOU Biustaue xakoro-nmbo ¢akropa Ha BBIXOJ IMPOIECCa MOMKET
OBITh  BBIPAKEHO 3aBUCUMOCTBRIO y = <p(x). Ecmu
KOHKPETHOMY 3HAUEHMIO X,- COOTBETCTBYET €IUHCTBEHHOE
3Ha4YeHHUE Y,-, TO TaKasi 3aBUCUMOCTb Ha3bIBAETCH ...

30 AnpuopHoii HNudopmanuio, conepxalyrocs B pe3yibTaTax MpeablIynmx
UCCIICIOBAaHU, NPUHATO HAa3bIBATh ...

TecrupoBanue (6a30BbIl YPOBEHB)

1 a,0,B Kakue mnpuHIMIIBI, TOJIOKEHHBIE B  OCHOBY TEOPUHU
IUTAHUPOBAHMSI HKCIIEPUMEHTA, HalpaBlieHbl Ha IOBBILICHHUE
3G PEeKTUBHOCTH IKCIIEPUMEHTHPOBAHUS:

a) CTpeMJIEHHE K MMHUMU3AIMK OOIIEero YHUCia OIbITOB;

0) OJHOBpPEMEHHOE BapbUPOBAHUE BCEMHU IE€PEMEHHBIMH,
OINpE/IEISIIOIUMH [IPOLIECC, MO CIELUAIbHBIM IMpaBUIaM —
ITOPUTMaM;

B) BBIOOpP HanboJiee MpUEMIIEMBIX U3 HEKOTOPOTO MHOXECTBA
TUIIOTE3 O MEXaHU3MeE SIBJICHUI;

I) BBIOOp 4YETKON CTpaTeruy, NO3BOJISIONEH NpUHUMATh
000OCHOBaHHOE  pEIIEHUE nocie KaX 10 cepuu
9KCIIEPUMEHTOB.

2 a,0,r,e Kakue 3amaun, MCHONB3YIOTCS A pELICHUs IUIAHUPOBAHUE
IKCIIEpUMEHTA!

a) MOMCK ONTHUMAJIBHBIX YCIIOBUH;
0) mocTpoeHHE UHTEPIOISLIMOHHBIX (OPMYIT;
B) CTpeMJICHHE K MUHMMU3AIIMK OOIIEro YKcia ONbITOB;




I') OLIEHKAa ¥ YTOYHEHHE KOHCTAaHT TEOPETUUECKUX MOJICIICH;
1) HCIIOJIb30BaHUE MaTeMaTH4ECKOI 0 anmapara,
(dbopMaTu3yOIIero MHOTHE ACHCTBHSI SKCIIEPUMEHTATOPA;

€) HCCIeIOBAaHUE AUarpaMM CBOMCTBO — (DakTop.

a,0,B,r Kakue npu3Haku S5KCIepUMEHTa CYIECTBYIOT:
a) cnocody dopmMupoBaHUS  YCIOBUH: €CTECCTBEHHBIC;
UCKYCCTBCHHBIC;
0) HesIM WCCJICI0BAHMUS: peoOpasyroIue;
KOHCTaTUPYIOIIHE; KOHTPOJIUPYIOIIHE; MTOVCKOBBIE;
pelaronme;
B) OpraHu3alMH MPOBEACHUS: Ja0OPaTOPHBIC, HATYpPHBIE;
I0JIEBBIC; TIPOU3BOJICTBEHHBIC U T.11.;
I) CTPYKTYpEe H3y4aeMblX OOBEKTOB M SBJIEHUI: IPOCTHIE;
CIIO’KHBIE;
1) CO3AaTh YCIOBUS JUISI OCYIIECTBIICHUS SKCIIEPUMEHTA.
a,B,l [Ipu pa3paboTke METOAWK TPOBEACHUS OKCIEPUMEHTA
HEO0OXOUMO TMPEeyCMaTPUBATh:
a) TIpOBEIEHHWE TPEABAPUTEIBHOTO  HAONIONEHHWS  3a
U3y4aeMbIM OOBEKTOM HIIM SIBJICHHUEM C IENBI0 ONPEACICHUs
HCXOJHBIX JJAHHBIX M BBIOOpA BAPbUPYIOMIHX (PaKTOPOB;
0) MOPSZIOK  peau3allid  OTIBITOB, ompeieTIeHUe
MOCIIEIOBATETLHOCTH U3MEHEHHsI (DAaKTOPOB;
B) Moj00p OOBEKTOB BO3JIEHCTBUS U YCTPAHEHHE BIIMSIHUS
ClIydaiiHbIX (DaKTOPOB;
T') OTIpeieNIeHUe TPEIEIIOB U3MEPEHUIA,
1) 000CHOBaHUE 00BEMa IKCIIEPUMEHTA, YUCIIA OMBITOB.
a,0,B [lepen  pa3paboTKOW  METOJMKH  COCTABISIETCS  TUIaH
JKCIIEPUMEHTA, KOTOPBIN BKIIIOYAET:
a) LIeTb 1 33/1a4¥ SKCIIEpUMEHTA;
0) BBIOODP BapbHUPYIOMINX (PaKTOPOB;
B) IIOKMCK ONTHUMAJIbHBIX YCIOBHIA;
r) HNOpSAOK  peaju3aldd  OIBITOB, ornpezeneHue
MIOCJIEZIOBATEILHOCTY U3MEHEHUS (hPaKTOPOB.
a,B,T Pe3ynbTaThl 3KCIEPUMEHTOB JI0JKHBI OTBEYATh TPEM
CTaTUCTUYECKUM TPEeOOBAHUSIM:
a) 3((peKTUBHOCTHU OIICHOK, T.€. MUHUMAIBHOCTH JTUCIIEPCUU
OTKJIOHEHUS] OTHOCUTEJILHO HEU3BECTHOTO MapaMeTpa;
0) 060cHOBaHME CIIOCOOOB 00PAOOTKU U aHANIM3a Pe3yabTaTOB
JKCIEPUMEHTA;
B) COCTOSITENIbHOCTHU OIICHOK, T.€. IIPH YBEIMYCHUH YUCIIA
HAOIIOICHH OLIEHKA apaMeTpa JI0JDKHA CTPEMHUTHCS K €T
UCTUHHOMY 3HAYEHUIO;
') HECMEIICHHOCTH OIL[EHOK — OTCYTCTBUE CUCTEMATUYECKUX
OIIMOOK B MPOIIecCe BEIYMCIICHUS TAPaMeTPOB.
a,B OOBeKThl UCCNeNOBaHUS JOJDKHBI OTBEYATh CIEIYIOIIUM
TpeOOBaHUSM:
a)  BOCIPOM3BOJAMMOCTH  pPE3YJIbTaTOB  Ha  OOBEKTe
JKCIIEPUMEHTA
0) onTUMH3AIUS
B) yIIPaBJISIEMOCTh (haKTOpaMU
a,0,B,11 [Mapamerp onTUMHU3AIMU JOJDKEH OTBEUYATh CIEIYIOIIUM

TpeOOBaHUSM:
a) JOJDKeH  U3MepAThCA MpU  JIIOOOM  U3MEHEHHHU
(xomOuHanun) GpakTopos;




0) ObITH cTaTHCTUYECKU Y(PPEKTUBHBIM;

B) ObITh MH(POPMALITMOHHBIM ¥ YHHUBEPCAbHBIM;

') UMETh (PU3UYECKHIA CMBICIT;

1)  BOCIPOU3BOJMMOCTb  pE3YyJIbTaTOB  Ha  OOBEKTE

IKCIIEPUMEHTA.
9 a,0,B,r TpeGoBanus,  mpeabsiBiasieMble K (akropam  mpu
IUTAHUPOBAHUM HKCTIEPUMEHTA!

a)(paKTOPhI TOJDKHBI OBITH YITPABIISIEMBIMU;
0) TOYHOCTH 3amepa (aKTOPOB JIOJDKHA OBITh MaKCUMAIBHO
BBICOKOM;
B)  (akTopel  JODKHBI ~ OBITh  HETMOCPEICTBEHHBIMH
BO3JICHCTBUSAMU Ha 00OBEKT;
T) hakTOpBI JOIDKHBI OBITH OJTHO3HAYHBI.

10 a,0 B ocHOBe TeopuM CIlydalHBIX OIIMOOK JI€KaT JBa
TIPEIITOI0KECHUS:
a) TpH OOJIBIIIOM YHCJIE H3MEPEHUH CIydailHble TOTPEITHOCTH
OJIMHAKOBO BEJHKH, HO C Pa3HBIMU 3HAKaMU BCTPEYAIOTCS
OJIMHAKOBO YacCTo;
6) Oousibmme (MO aOCONMIOTHOW BEIWYMHE) MOTPEIIHOCTH
BCTPEYAIOTCS PEKE, YEM Mallble, T.€. BEPOSITHOCTD TOSBICHUS
MOTPENTHOCTH YMEHBIIIAETCS C POCTOM €€ BeJTHYUHBI;
I) TEOpeTHYEeCKOe CpeJHee COBIMAJaeT C HCTHHHBIM
3HaYCHHEM U3MEPSEMOro mapameTpa.

11 0,B,T OTIEHKH JIOJDKHBI 00J1a/1aTh CIEAYIOMIUMH CBOMCTBAMU:
a) COCTOSITETBHOCTH OIIEHOK, T.C. TPH YBEIWYCHHH YHCIIA
HAOIOJICHUI OLIeHKa MapaMeTpa J0JKHA CTPEMHUTHCS K €ro
UCTUHHOMY 3HAU€HUIO;
0) COCTOSITEIBHOCTH, KOTJIa OILIGHKH NP HEOTPAHMYCHHOM
YBEJIIMYEHUH YHCTa U3MEPEHHH MOTYT UMETh CKOJb YrOJIHO
MaJIbId  JIOBEPUTEJIbHBI HMHTEPBAI TMpPU JOBEPUTEIBHOU
BEPOSITHOCTH P;
B) 3G (}EKTUBHOCTH, MPOSBISAIOMICHCS B TOM, YTO M3 BCEX
HECMEIIIAHHBIX OIICHOK JaHHasi OLIeHKa OyJIeT UMeTh
HaWMEHbIIIEE paccesiHue (IUCTIEPCHIO);
I) HECMELIEHHOCTH, [MpOSABIAIOLIEHCS B  TOM, 4TO
TEOPETUYECKOE CPEIHEE COBIAJAeT C MCTUHHBIM 3HAYCHHEM
H3MEPSIEMOTO MapameTpa.

12 a,r Hoctpoiika JiaHa OCYILIECTBIISIETCS HECKOJIbKUMU
crocobamu:
a) METOJIOM «IIepeBaiay — Yy UCXOJHOU PEIIMKU U3MEHSIOT
3HaKM Ha MPOTHUBOIOJIOKHBIE. B 3TOM ciydae OCHOBHBIE
3¢ (deKThl OKa3bIBAIOTCS HE CMEIIAHHBIMH C TMapHBIMH
s dexramu;
0) IBUKEHHE IO TPATUEHTY;
B) MIEPEXO/I K TUIaHaM BTOPOTO MOPSIKA;
I) TepexoJoM K IUIaHy BTOpOro mopsaka (ecau obiacTb
onTtumMyma O1M3Ka).

13 a.B,T Cutyanuuu pa3ianyaroTcs Mo MPU3HAKY:

a) OKa3aJloCh I KPYTOE€ BOCXOXKIeHHE A(P(HEKTUBHBIM WIH
HET;

0) METOZIOM «IIepeBaia» — y UCXOTHOUN PEIIMKU U3MEHSIOT
3HaKM Ha MPOTHUBOIOJIOKHBIE. B 3TOM ciydae OCHOBHBIE
3¢ (deKThl OKa3bIBAIOTCS HE CMEHMIAHHBIMU C TapHBIMH
s dexramu;




B) NOJIOKEHHE onTUMyMa (OJIM3KO, JTaIeKO, HEOMPEIEICHHO)
TaK)Ke UMEET 3HaYCHUE B MIPUHATUHU PEIICHU;

I') B HEKOTOPBIX CIIydasX HYXHO YYHUTHIBaTh aJ€KBaTHOCTb
(W1M HealeKBaTHOCTD) JINHEHHOW MOJIETIH.

14

a,0

Eciu mpu peanuzanmu MaTpulbl IUIAHUPOBAHUSA YIAJOCh
HOJyYUTh JIOCTaTOYHO BBICOKME 3HAYCHHsS Iapamerpa
ONTUMU3AIMH U TPU KPYTOM BOCXOXKJICHHH YITYUIIUTh UX HE
yJIAJI0Ch, TO Han0O0JIee TUITUYHBIMHU SIBJISIFOTCS PELICHUS:

a) OKOHYAHUE UCCIIE0BaHMs (BbIOUpAETCs JTYUIIUH OIIBIT);

0) mMOoCTpOeHHE IUIaHAa BTOPOro TMOPSAKA IS OINHUCAHUS
00JacTH ONTUMYMa.

B) TOCTPOCHHE IUIaHA TPETHETO TMOPSAAKA JUIsl ONMUCAHUS
00J1aCTH ONTHUMYMa.

15

[Ipumenenwue CHMITJIEKC-METO1a naet CIIEAYIONINE
IPEUMYIIECTBA!

a) WMEETCS BO3MOXKHOCTHh «IIPOCKOYHTH» ONTHMYM B TOM
cllydae, eClIi pa3Mepbl CUMITIIEKCA CITUITKOM BEJTHKH;

0) ecnu CyIIECTBYIOT KaKWe-TO OTPaHUYCHMS] Ha BEIUYUHY
(GakTOpOB, TO JBWKCHHE MOXET OCYHICCTBIATHCS BJIOJb
T'PaHUIL;

B) He TpeOyeTcs HUKaKUX CTAaTHCTHYSCKUX BBIYUCIICHUN;

T) psjae ciIydaeB JBHKCHHE K ONTHMYMY TPOUCXOHT
«IETIISIMIWY) WM «3UT3araMu», YTO CYIIECTBEHHO 3aTATHBACT
IKCIICPHMEHT.

16

a,0,B

Henmocratku cumruiekc-meroa:

a) HE TI03BOJISIET OOHAPYKUTh HECKOJIBLKO ONTHMYMOB;

0) mMeeTcsi BO3MOXKHOCTh «IIPOCKOYHTHY» ONTHMYM B TOM
cllydae, eClIi pa3Mephbl CUMITIICKCA CITUITKOM BEJTHKH;

B) psje ciydaeB [JBHKCHHE K ONTHMYMY IPOUCXOJUT
«IETIISIMIY) W «3UT3araMm», YTO CYIIECTBEHHO 3aTSITHBACT
IKCTICPUMEHT.

T) TpeOyeTCs CTATUCTHYECKUX BBIYHCIICHUH.

17

a,o,r

[To COOTHONIICHHIO MEXIy KOJUYECTBOM OIICHUBAEMBbIX
HEU3BECTHBIX IMapaMETPOB MOJEIH W KOJMYECTBOM TOYCK
IUTaHAa SKCIEPUMEHTa BCE IUIAHBI IMOAPA3JCISAIOTCS Ha TPH
KJ1acca:

a) HEHACBIIICHHBIE — KOJHMYECTBO IapaMETPOB MEHBIIIC
YyciIa TOYeK IUIaHa;

0) HaCBIIIIEHHbIC — 00€ BEJTUYMHBI OJMHAKOBBI;

B) CBEpXHEHACHIIIICHBI — OJIHA M3 BEJIMYUH HE UMEET TOUKY;
I') CBEPXHACHIIIEHHBIE — KOJMYECTBO IapaMeTpPOB OOJIbIIE
Yyycia TOYeK IUIaHa.

18

a,0

OcCHOBHBIE  HEJOCTAaTKH METONOB C  MCIIOJIb30BaHHUEM
KputepueB Ta- IyTy 3aKJIF0YarOTCs B CIECIYIOLIEM:

a) 3aBucuMmocth [-KpuTepusi OT uccieayeMbIX (HaKTOpoB
NPEJCTaBIsIeTCS TOJNBKO Tpaduuecku B BHJIE OJHOMEPHOM
3aBUCUMOCTH, II0  KOTOPOHW  ONPEHENSIOT  PEXKUMBI,
obecrneunBarolrie MUHUMaIbHbIE 3HaYeHUs [ -Kpurepues.

0) [ns moctpoenus monenu u uist Y, u uis T HeoOXoaumo,
9TO0Bl  COOTBETCTBYIOIME OINUOKA TPU  ONpPEICICHUN
3HayeHU y ¥ T DOJUUHSAIMCH HOPMAaJIbHOMY 3aKOHY
pacnpeneneHus.

B)UCIIOJB30BaHUE [ -KpUTepueB JaeT OJHO3HAYHbIE U
OMMOOYHBIE pe3ynpTaThl MPU aHAINW3E, UYTO MOXHO




IPOMJUIFOCTPUPOBATH CIECAYIOIIUM IPUMEPOM.

19

bnox mnana — 370 :

a)aareOpanueckoe  BBIPAKCHHE,  HUCIOJIb3YyeMOE  IpU
MOCTPOCHUHU JPOOHOTO (PaKTOPHOTO TUIAHA;

0)yacTh IUTaHA, BKJIFOYAOINAsl OIBITHI, YCJIOBHSI MPOBEICHUS
KOTOPBIX OJHOPOJHBI C TOUKH 3PEHHS 3HAYCHHUN OJTHOTO WU
HECKOJIBKUX MEMIAOIIHNX (PaKTOPOB.

20

Martpuua ny6iupoBaHus 310 :

a)MaTpula, 3ajaroulas YUCJIECHHbIE 3HaueHus Oa3MCHBIX
GyHKIMI JTHHEHHOW TO mMmapaMeTpaM MOJIIM B OINbBITax
peain3yeMoro IuiaHa;

O)cranmaptHas ¢dopMa 3amuCH  yCJIOBUH  MPOBEICHUS
9KCIEPUMEHTOB B BHJIE INPAMOYTOJIbHOW TaOIMIBl, CTPOKHU
KOTOPOI OTBEYAIOT ONbITAM, CTOJIOLBI — (aKTopam;
B)MaTpHlla, COCTaBJI€HHAs M3 BCEX CTPOK MaTpHIlbl IUIaHa,
OTJINYAIOIINXCSI YPOBHSIMH XOTs ObI OTHOTO (paKTopa,
T)KBaJpaTHasi MaTpHlla, TUArOHAIBHBIC 3JEMEHThI KOTOPOil
PaBHBI YUCJIaM MapauIeIbHBIX OINBITOB B COOTBETCTBYIOIIMX
TOYKaX CHEeKTpa IulaHa. MarTpuia MOMEHTOB IIlaHa —
KBaJIpaTH4Hasi CUMMETPUYHAs MaTpHIla, 3JIE€MEHTbl KOTOpOM
€CTh CKaJISIPHbBIE MTPOU3BEIECHUS COOTBETCTBYIOIINX BEKTOPOB-
CTOJIOIIOB MaTPHITHI 0A3MCHBIX (DYHKITUH.

21

Yto Takoe uzmMepeHue?

a) TIPOIIECC MOTYICHHSI OTIFITHBIM ITyTEM YHCIIOBOTO
COOTHOIIEHUS MEXAY U3MEPSAMON BETUYMHON U 3HAUCHUEM,
MPUHSATHIM 32 EUHULLY

B) CpPaBHEHHE U3MEPSIEMON BEJIMUMHBI C HICXOAHOU BETMYUHON
C) CpaBHEHUE 3TaJOHA U CPEACTBA U3MEPEHUs

22

UyBCTBUTEIBHBIN 3JIEMEHT OMMETANIMYECKOTO TEPMOMETPA
BBITIOJTHEH B BHUJIE

a) IByX IUIACTUH U3 Pa3HOPOIHBIX METAIIJIOB, CKPEIUIEHHBIX
MEXaHUYEeCKH JIPYT C IPYrOMB

0) IJIaCTUHBI U3 CIUIaBa JIBYX METAJUIOB

B) JBYX IUIACTUH OJHOPOJHOTO MeETajlla, CKPEIUIEHHBIX
MEXaHUYECKH JPYT C IPYroM

23

K kakomy BUy CpeICTB U3MEPEHUSI OTHOCUTCS TEPMOMETP
COTIPOTHUBJICHUS

a) U3MEPHUTENbHBIN MPeoOpa3oBaTeb

0) oOpa31oBkIil MpUOOP

B) Mepa

24

B kakux equHMIIaX u3Mepsercs aaBieHue B cucreme CU
a) ITackanp

0) Topp (MM pT. CT.)

B) Oap

r) atmocdepa

25

Uemy paBHA pa3HOCTH a0COIFOTHOTO M U30BITOYHOTO
JIaBJICHUU

a) 6apoMeTpUUeCKOMY JaBJICHUIO

0) U3MepseMOil BEIMYNHE TaBICHHS

B) BAKYYMMETPUUYECKOMY JIABJICHHUIO

26

Kakoii Bu1 ynpyroro 4yBCTBUTEJIBHOTO 3JIEMEHTa Hanbosee
4acTO HUCIOJIb3YETCS. B MAHOMETPaX JUIsl TEXHUYECKUX
U3MEPEHUIN




a) TpyOuaras npyxuHa (Tpyoka bypnona)
0) MeMOpaHa
B) cuIb(OH

27 Kak HazpIBaroTcst mprOOpHI 711 H3MEPEHHST YaCTOTHI
BpALCHUS
a) TAXOMETPBI
0) ICUXpOMETPHI
B) aHEMOMETPbI

28 CyIHOCTh aKTUBHOT'O 3KCIIEPUMEHTA 3aKII04AETCS B
a) HaOJro1aTe b AKTUBHO BJIMSIET HA MPOBEJCHUE
IKCTIIEPUMEHTA
0) HaOmo1aTeNlb aKTUBHO CHUMAET MOKa3aHus NpuOopoB
B) HaOmomaTeab AakTUBHO 00palaThIiBaeT  pe3ysIbTaThl
HKCTIEPUMEHTA

29 MeToa KOOpAMHATHOTO TMIOMCKA ONTUMAIBHOTO PEIICHHSI
MPUMEHSICTCS TIPH IPOBEJICHUN
a) YHCJIEHHOTO 3KCIIEpUMEHTA
0) MoaIHO(AKTOPHOTO IKCIIEPUMEHTA
B) HATYPHOI'O SKCIIEPUMEHTA

30 B gyem cocTonT KOHKpETHAS 33a7a9a SKCIIEPUMEHTATOPA TI0
MIOUCKY MaTEMaTUYECKOU MOAeN?
a) B OTBICKAaHUH MaTeMaTHUECKOU CBSI3U MEKIY
M3MEPSEMBIMH ITePEMEHHBIMHU
0) B COBEpIIIEHCTBOBAHUH METOJIOB YHCICHHOTO
HMHTErpupoBaHus quddepeHnaIbHbIX YpaBHEHUH
B) B cOope anpuopHoit nHpopmaruu o0 ucciaeayeMom
o0beKTe
T') HET OTBETA

31 Kakoe cpencTBo usMepeHus BIpadaThIBacT CUTHAI
U3MEpHUTENbHON nHpopMaruu B hopme yaoOHOU Iyist
nepeaaun, 00pabOTKY WIIM XpaHEHUS, HO HE O IAt0IICHCsT
HENOCPEACTBEHHOMY BOCIPUITHIO Ha0moaaTenem?
a) U3MEPUTEIBHBIN TPeoOpazoBaTeb
0) curHaIBHBIN TPUOOP
B) Mepa

32 Kak Ha3bIBaeTCs OTKIOHEHHUE pe3yabTaTa U3MEPEHHUS OT
UCTUHHOTO 3HAYEHUS U3MEPSIeMON BETUYUHBI?
a) MOTPEIIHOCTh U3MEPEHUS
0) HETOYHOCTh H3MEPEHUS
B) UCKa)XCHHE U3MEPEHUs

33 AOCOIOTHAS TTOTPEITHOCTh UMEET Pa3MEPHOCTD
a) B €IMHUIAX U3MepsieMo (pu3nueckor BeIMUrHBI
0) B 105X
') B TPOLEHTaX

34 Uro sBnsieTcst Hanboiee OIU3KUM K HICTUHHOMY 3HAaYSHHIO
U3MEPSEMON BETUYMHBI IPU MHOTOKPATHBIX N3MEPEHUIX
OZIHOM M TOM K€ BEIUYUHBI
a) cpeaHee apudmMeTueckoe
0) cpeaHee reoMeTpUUYECcKoe
B) Cpe/iHee KBaIpaTUIHOE

35 Kakoii mtoBepuTenbHbIN HHTEPBAJ CIEAYET BBIOPATH AJIs

o0ecrieueHHs HaX0KJICHHsI B HEM CITy4alHbIX BEJTMUUH C
BEPOSITHOCTHIO He Boite 00,6837




a) =lcurma
0) £2curma
B) +3curma

36 a

ToYHOCTB pe3ynbTaTa NPAMOro TEXHUYECKOTO U3MEPEHUS
OTIpeIeNsIeTCs

a) IPOU3BEIACHUEM

0) cymmoit

B) Pa3HOCTBIO

37 a

Urto Takoe TeMiieparypa B TEPMHUHOJIOIMH TEXHUYECKOTO
u3MepeHus ?

a) Mepa HarpeToCTH Tema

0) Mepa KHHETHYECKOI SHEPTUU OTJEIbHON MOJIEKYJIbI
B) XapaKTepUCTUKA TEXHOJIOIMYECKOro Ipolecca

38 a

Kakas remnepaTypHas mkana ucnojis3yercs B cucreme CHU?
a) KenpBuna

0) Llenbcus

B) ®apenreiita

r) Peomiopa

Kpurtepuu u nikana oneHMBaHUS MO0 OIIEHOYHOMY CPEJICTBY KOHTPOJIbHAs paboTa

Ixama oreHUBaHusg
(naTEpBaN 0AIOB)

Kpurepnii onennBanus

KouTtponbHast paGoTa BBIOJIHEHA HAa BBICOKOM YpOBHE (MpaBUJIbHbBIC

5 otBeTHl naHbl Ha 90-100 % BompocoB/3aaaq)

4 KoHTponbpHass paboTa BBINIOJIHEHA HA CpeIHEM YpOBHE (TpaBUIIbHBIC
OTBETHI 1aHbl Ha 75-89 % BompocoB/3amay)

3 KoHTponbpHas pa®oTa BBINOJHCHAa Ha HU3KOM YPOBHE (MpaBUIILHBIC
OoTBeTHI aHbl Ha 50-74 % BoOmpoCoOB/3a1a4)

9 KoHTposabHas paboTa BBINOJHEHA HA HEYIOBJICTBOPHTEILHOM YpPOBHE

(mpaBuUIIbHBIE OTBETHI 1aHbl MeHee YeM Ha 50 %)

Bonpochl 10 0LIeHOYHOMY CpeICTBY NIPOMEKYTOYHAA aTTecTauus (3a4er):

1.OcHoBHBIE HAaNIPaBJICHUS B TEOPUH IIIAHUPOBAHUS IKCIIEPHUMEHTOB.

2.B 1em cocrouT 3aaua SKCIEpUMEHTATOpa 0 MOUCKY MaTeMaTn4ecKoil Moienun?

3.Kakoii anpuopHoil MHpOpMaIMel MOXXET 00janaTh SKCIEPUMEHTATOP, HMPHUCTYMAs K IOUCKY
MaTeMaTu4ecKoi Moaenn?

4.Kakoii SKCTIepMEHT Ha3bIBACTCS PETPECCUOHHBIM?

5.Kakumu cBOWCTBaMU JIOJKHBI 001aJaTh OLIEHKH TAPaMEeTPOB pa3padaThIBaMbIX MOEICH?

6.YTo moHMMaeTcs 1mo/1 HKCIIepUMEHTOM ?

7 IlpuBenute hopMyay OJTHOMEPHON PErpecCHOHHON MOJEIH IKCIIEPUMEHTA.

8.Yto npexcTaBuser coboil KOAMPOBAHUE MEPEMEHHBIX MOICTH?

9.IIpuBenute oOmMIA BUA MAaTPULIBl TUIaHA SKCIIEPUMEHTA.

10. ITpuBeuTe onpeneneHue MoJIHOro (pakTOPHOTO IKCIEPUMEHTA.

11. IIpuBeauTe MaTpUIly MJIAHUPOBAHUS HKCIIEPUMEHTA C IBYMS (PaKTOpaMH.

12. ITpuBeauTe MaTpPUILy MOJIHOTO (PAKTOPHOTO IKCIIEpUMEHTA 22.

13. IIpuBeaure ¢GopMynbl Ul OLIGHKM HEM3BECTHBIX IapaMeTpOB MOJEIHM IUIAHUPOBAHMS
9KCIEpUMEHTA C JIByMs (haKTOpaMH.

14. TIpuBeauTe MaTpUILy IJIAHUPOBAHUS IKCIIEPUMEHTA C TpeMs (haKTOpaMH.

15. IIpuBeauTe MaTPUILy MOJIHOTO (PAKTOPHOTO IKCIIEpUMEHTA 23.

16. IlpuBeaure ¢GopMynbl Ul OLIGHKM HEHM3BECTHBIX IapaMeTpOB MOJEIHM IUIAHUPOBAHHS
SKCIIEPUMEHTA C TpeMsl (pakTopamu.

17. IlpuBeauTe MaTpUIly IJIAHUPOBAHHUS SKCIIEpUMEHTa ¢ K (hakTopamu.




18. [IpuBeauTe MaTpUILy MOJHOTO (PAKTOPHOTO FKcIepuMeHTa 2k.

19. [lpuBenure (GoOpMynbl JUIS OICHKM HEM3BECTHBIX IapaMETPOB MOJEIH IUIAHUPOBAHHS
sKcrniepuMenTa ¢ k paxropamu.

20. Kakasgs cucremMa ypaBHEHUH SBIAETCS MAaTeMaTHUYecKOW MOJENbl0 OO0bEKTa B TEOPUHU
IUTAHUPOBAHUS SKCIIEpUMEHTA?

21. Yto mpencraBiseT coO00H MIIaHUPOBaHUE IKCIIEPUMEHTA?

22. llpuBenute Qopmyny JUHEHHON MoAenw HAOMIOACHUHM, COJCPHKALIYI0 HEH3BECTHBIC
apamMeTpsl.

23. Uto mpencTaBiseT co00l MOHATHE TeHepaTopa MiaHa’?

24. Kakum 006pa3oM MOXeET OBITh IMOJIydeHa MaTpuIia JpOOHOT0 (PaKTOPHOTO FKCIepuMenTa 23-17

25. [IpuBenute BUI PYHKIIMH OTKJIMKA JPOOHOTO (haKTOPHOTO IKCrepruMenTa 23-1.

26. [IpuBenute dopmymy s nomyderns MHK - omeHOK HEM3BECTHBIX MapameTpoB (HyHKUIUHU
npoOHOTO (hakTOpHOTO FKCTepuMenTa 23-1.

27. Kakum 06pa3oM MOXeET OBITh IMOJydeHa MaTpuIia JpOOHOTO (PaKTOPHOTO dKCTepuMenTa 24-17

28. [IpuBemuTe BUI QYHKIIMH OTKIMKA JPOOHOTO (haKTOPHOTO dKCcrepuMenTa 24-1.

29. llpuBenute dopmymy s nomyderns MHK - omeHOK HEM3BECTHBIX MapameTpoB (HYyHKIUU
IpoOHOTO (haKTOpHOTO FKCIIepuMenTa 27-1.

30. Kakne reHepupyroe COOTHOIICHHUSI MOTYT OBITh HCIIOJIB30BAHbI ISl TIOCTPOCHHS JIPOOHON
peruku 25-2.

31. [IpuBenuTe BUA MaTPUIBl IPOOHOTO (PAaKTOPHOTO TIaHA SKCIEPUMEHTa 25-2 MPU MPUMEHEHHUN
TEHEPUPYIOLIEro COOTHOIEHU X4=Xx1x2.

32. TlpuBemute BUI QYHKIIUU OTKIMKA JIPOOHOTO (PaKTOPHOTO IKCIEPUMEHTA 25-2 U GopMyITy Jis
OIICHKH HEU3BECTHBIX KOI(D(PULIMEHTOB PYHKIUN OTKIHKA.

33. [IpuBemuTe TpUMep HCIONB30BAHHUSA PEIUIMK JUIS  Cydas, KOT/Ia YHCIO HEW3BECTHBIX
napamMeTpoB (yHKITUU OTKIIUKA OOJIBIIIE YHCIIA OTIBITOB.

34. Yto Takoe «onpeAensronmil KoHTpacT»? Kakoil cMBICH 3aKIIFOUYEH B 3TOM TOHATUN?

35. Kakoi#l kputepuii MpUMEHSETCS IJIs MPOBEPKH THUIMOTE3bl aJCKBATHOCTH JIMHEHHOW MOJEIH
HaOmoaeHuit? [lpuseaure hopmyny KpuTepusi.

36. B ueM cocTOMT cTpaTeruu morcka 3KCTpeMyMa (PyHKITUU OTKIUKA?

37. Yrto mpeacTaBisieT co00M rpaIueHT MHOTOMEPHON (QYHKITUN?

38. B ueM CcOCTOUT CyTh «IIar0OBOT0» METOJIa N3y4EHHSI TOBEPXHOCTU OTKIUKA?

39. Kakue nporeaypsl cocTaBisitoT MeTo bokca n Yunbscona?

40. Onpenenure MOHATHE KYHUMOIATbHOCTh (YHKITUN.

41. IIpuBenure pasnoxxenue GyHkuu B psa Teimopa.

42. IlpuBenute rpaduyecKyro WUIOCTpaluo Metona bokca n Yunbscona.

43. Kak yunuThIBaeTCs BO3MOYKHBI BPEMEHHOM Jpei Mpu KPyTOM BOCXOKICHUH?

44. TlpuBenuTe IpUMeEp KPYTOro BOCXOXKICHUS IIPH MOUCKE IKCTPEMYyMa OTKIIHKA.

45. Kak onpenensieTcs rpafueHT QyHKIIUU OTKIUKA?

46. 45. Ot yero 3aBUCHUT BEJIMYNHA COCTABJIAIOIIUX IpaueHTa?

47. JIns pemeHus: Kakux 3a/1a4 CTaBsIT SKCIIEPUMEHT?

48. Yto Ha3pIBaeTCS MapaMeTpoOM ONTUMHU3ALNN?

49. Kakue TpeOoBaHUs NPEIbSIBISIIOT K 00BEKTY UCCIIEIOBAHUS?

50. Yto Takoe pakTop 3KCnepruMeHTa?

51. Uto moHMMAIOT MO MaTeMaTUYeCKOH MOJIENbIO mpo1iecca?

52. Kakas Mozienb sBnsieTcs aIeKBaTHOM?

53. OOBsICHUTE MOHATHE AMPOKCUMAITUH?

54. CymHOCTb MOJHOTO (PaKTOPHOTO dKCIepuMeHTa?

55. YeM otimuaercst ApoOHBIN (PaKTOPHBIN SKCIEpUMEHT?

56. HazoBuTe cBoiicTBa MaTpHIl MOJHOTO M JPOOHOTO (PaKTOPHBIX SKCIEPUMEHTOB?

57. O6paboTKa pe3yabTaToOB HKCIIEPUMEHTA IPH PABHOMEPHOM TYOJIHMPOBAHUU OTIBITOB?

58. O6paboTKa pe3yabTaToB HKCIEPUMEHTA P HEPABHOMEPHOM JYOIMPOBAHUHU OIBITOB?

59. O6paboTKa pe3yabTaToOB IKCIEPUMEHTA NIPU OTCYTCTBUU AyOIMPOBAHUS ONBITOB?

60. O0bscCHUTE CYTh KPYTOI'O BOCXOXAECHUS 10 TIOBEPXHOCTH OTKIIMKA?

61. Buasl perpeccHOHHOTO aHaau3a?



62. Yro Takoe nucrepcus CiydyailHON BEJIMYMHBI?
63. [lonsTue o koppensumn?
64. IIpuBenuTe MOPSIOK PA3HOCTHOTO CTIIAKUBAHUSA?

Kpurepuu u mkaa olleHHUBaHUs 110 OLIEHOYHOMY CPEICTBY IPOMEXYTOUHAsl aTTecTalus (3a4eT)

XapakTepucTHKa 3HaHHs IPEAMETA U OTBETOB 3a4eTsl

CryneHT Ti1y00KO | B IMOJIHOM 00bhEeMe BIIaJIeeT MPOrpaMMHBIM MaTepraioMm. [ paMoTHO, | 3a4TE€HO
HCUYEPIBIBAIOIIE U JIOTUYHO €r0 M3JlaraeT B YCTHOM WM MUCbMeHHOU Gopme. [Ipu aTtom
3HAET PEKOMEHJOBAHHYIO JINTEPATYPY, NPOSIBIAET TBOPUECKUH MOJX0/1 B OTBETAX HA
BOIIPOCHI U MTPABUIILHO 0OOCHOBBIBAET MPUHATHIC PEIICHUS, XOPOIIIO BIAJACET YMEHUSIMHU
Y HaBBIKAMU ITPH BBITIOJIHEHNUH MMPAKTUYECKUX 3a]1a4

CryneHT 3HaeT MpOrpaMMHBIN MaTepuas, IPaMOTHO M IO CYTH H3JIaraeT €ro B yCTHOM
WIM TUCBbMEHHOW (opMe, TOMycKash HE3HAUMTEJIbHblE HETOYHOCTH B YTBEPIKICHUSX,
TPaKTOBKax, ONpEAENCHUSAX M KaTeropusix WIM HE3HAUUTEIbHOE KOJIMYECTBO OIIMOOK.
IIpu »TOM BHazeeT HEOOXOOUMBIMM YMEHUSMHU M HABbIKAMU IIPH BBIIOJHEHUH
IIPAKTUYECKHX 3a]1a4.

CryneHT 3HaeT TOJbKO OCHOBHOM NIpPOrpaMMHBIM MaTepuali, JOIMYCKaeT HETOYHOCTH,
HEJ0CTAaTOYHO YeTKHe (GOPMYIUPOBKH, HEMOCIEIOBATEIBHOCTh B OTBETAX, U3JIaraéMbIX B
YCTHOW WJM NUCbMeHHOW ¢opme. [Ipu 3TOM HeZOCTAaTOYHO BJIAJEET YMEHUSAMH U
HaBbIKAMU IIPU BBIMIOJIHEHUU NpakTHueckux 3axad. Jlomyckaer no 30% omubok B
M3JlaraeéMbIX OTBETaX.

CryneHT He 3HaeT 3HaYUTENbHOM YacTh MpOorpaMMHOT0o Marepuania. [Ipu atom nomyckaer HE
MPUHIUIHAAIBHBIE OUIMOKM B JI0Ka3aTeIbCTBAX, B TPAKTOBKE MOHATHH U KaTEropuil, | 3aU4TEHO
MPOSIBISAET HU3KYIO KYJIBTYPY 3HAHMI, HE BJIAaJ€€T OCHOBHBIMUA YMEHHSMHU W HaBBIKAMH
P BBINOJHEHWH MpaKkTU4YecKuX 3anad. CTyneHT OTKa3bIBaeTCsi OT OTBETOB Ha
JOTIOJTHUTEIbHBIE BOIIPOCHIL.

9. OcoOeHHOCTH OpraHu3aNuu 00ydeH sl JAJIsl JIUI[ ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMHU

310POBbSI 1 HHBAJINI0B

I[Ipu HeoOxoaummocTH paboyas mporpamMma Y4YeOHOM JUCHUIUIMHBI MOXET OBITh
aJanTUpoBaHa I 00ecTedeHnsi 00pa30BaTEILHOTO MPOIIECCa MHBAIKMIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3JIOPOBBSI, B TOM WYHCI€ C TPUMEHEHHEM JJCKTPOHHOTO OOy4YeHUs
HIMCTAHITMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH.

Jlnst aToro TpebyeTcs 3asBIICHHUE CTyICHTa (€ro 3aKOHHOTO IMPEACTABUTEINSI) U 3aKII0UEHUE
MCUX0JIoTO-MeuKo-tieqarorndeckoir  komuccun  (IIMIIK). B ciaydae  HeoOXoammoCTH
0oOyJaromuMcs M3 4YHCJIa JIMIl C OTPAaHWYEHHBIMH BO3MOKHOCTSMH 370POBbsI (110 3asBICHHUIO
oOyuaromierocsi), a JUisl MHBAJIUJOB TaKKe€ B COOTBETCTBUU C HMHAWBHIYaIbHOM MpOrpamMMoit
peabunuTalMy WHBAJIWAAa MOTYT NpEIaraThCs CIEAYIOIME BapHaHThl BOCHPUITHUS Yy4eOHOU
nH(OPMALIUY C YIETOM UX WHIUBUIYAIbHBIX ICUXO(PU3NIECKIX OCOOCHHOCTEI:

— CO3JaHME TEKCTOBOW BEpPCUHU JIIOOOTO HETEKCTOBOTO KOHTEHTA I €ro BO3MOXKHOTO
npeoOpa3oBaHus B albTEPHATHBHBIC (POPMBI, YIOOHBIE AJIs Pa3IMYHBIX TOJIb30BATEIICH,

— CO3JIaHHE KOHTEHTA, KOTOPBIM MOXXHO NPEJICTAaBUTh B PA3JIMYHBIX BHIaX 0€3 MOTepu
JTAHHBIX WIA CTPYKTYPBI, TPETYCMOTPETh BO3MOKHOCTh MAaCIITAOMPOBAHUS TEKCTa M M300paskeHU M
0e3 moTepu KauecTBa, MPeAyCMOTPETh JOCTYITHOCTD YIIPABICHHS KOHTEHTOM C KIIaBUATYPHI;

— CO3JIaHuE BO3MOXKHOCTEH JUIsl 00ydJarouxcs BOCIPUHUMATE OJIHY U TY e WH(OPMAIIUIO
W3 pa3HbIX MCTOYHUKOB, HANpUMEp, TaK, YTOObI WA C HaApYIIEHUSMHU ClyXa TMOJIyqaan
MH(OPMALIHIO BU3YaIbHO, C HAPYIICHUSMU 3PEHUS — ayTUAIBHO;

— IPUMEHEHHUE POTPAMMHBIX CPEACTB, 00ECTIEYNBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB
U yMeHUH, GopMHUpyeMbIX AUCHUIIIMHONW (MOAYNIEM), 3a CYET albTEPHATHBHBIX CIOCOOOB, B TOM
YHClie BUPTYAIbHBIX J1a00paTOpHii U CUMYIISIIIMOHHBIX TEXHOJIOTHIA;

— IPUMEHEHHUE DIIEKTPOHHOTO OOy4YeHMs, TMCTAHIIMOHHBIX 00pa30BATENILHBIX TEXHOJOTHMA
JUI Tiepenadr MHGOpMaIluy, OpraHu3alui pa3aIudHbIX (OPM HHTEPAKTUBHON KOHTAKTHOUM pabOTHI
oOyuJaromierocs ¢ mpernojaBaTesieM, B TOM YUClie BEOMHAPOB, KOTOPBIE MOTYT OBITh MCIIOJIb30BAHbI




JUI. TIPOBENIEHUS] BUPTYAJIBHBIX JIEKIMH C BO3MOXKHOCTBIO B3aMMOJICHCTBHS BCEX YYaCTHUKOB
JMCTAHIIMOHHOTO OOYyYeHHs, MPOBEICHHS CEMHUHAPOB, BBICTYIUIEHHS C JOKJIAJAaMU M 3alluThl
BBITNIOJTHEHHBIX padoT, IPOBEICHHSI TPEHUHTOB, OPraHU3aluN KOJUIEKTUBHON PabOTHI;

— NMPUMEHEHHUE 3JIEKTPOHHOTO OOYUYEHHsI, JUCTAHIIMOHHBIX 00Opa30BaTENbHBIX TEXHOJIOTHUN
IUIsL OpraHu3auu (opM TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS;

— YBEIUYEHHE NPOJOJDKUTEIBHOCTH ClIa4yd OOY4YaIONIMMCS HWHBAJIHIOM WM JIHIIOM C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pOBbs (DOPM MPOMEKYTOUHOM aTTECTAIIMU 110 OTHOIIECHHUIO K
YCTaHOBJIEHHOW ITPOJOJDKUTEIBHOCTH X CIAaYH:

— MPOJOJKUTEIBHOCTD CJIauM 3a4€Ta UM 3K3aMEeHa, IPOBOJAMMOI0 B MUCbMEHHOM (opme, —
He Oosiee uem Ha 90 MUHYT;

— NPOJOJIKUTENBHOCTh MOATOTOBKM OOydarollerocs K OTBETY Ha 3auéTe WM dK3aMeHe,
MIPOBOJIMMOM B YCTHOU opme, — He Oosiee uem Ha 20 MUHYT;

— IPOJIOJDKUTEIBHOCTD BBICTYIIJICHHUSI 00y4aroLIerocs Mpu 3aluTe KypcoBOM pabOThl — HE
0osee yem Ha 15 MUHYT.



JIucT u3MeHeHU i U TOMOJTHEHN

Ne Buns! nononxenui u JlaTa u HOMep ITPOTOKOIA ITonnuce
/o WU3MEHEHUH ¢ yKa3aHUEM 3acemanus Kagenpol (c pacudpoBKOii)
CTpaHUII (xacdenp), Ha KOTOpOM OBUTH |  3aBEIYIOMIETO Kadeapoid
paccMOTpeHbI U 0J100peHbl | (3aBemyromux kKadempamu)
WU3MEHECHHS U JIOTIOJIHEHHSI
1.
2.
3.




	г) Интернет-ресурсы:
	Какие методы предназначены для накопления первичных данных об объектах исследования?
	Каких классов эксперимента не бывает?
	Что является критерием истинности теории?
	Что такое объект исследования?
	Установите последовательность действий при планировании эксперимента.
	1) Фиксирование результатов,  построение модели
	2) Формулирование вывода
	3) Выбор объекта
	4) Формулирование гипотезы
	5) Выбор изменяемого условия
	Установите последовательность этапов научного исследования.
	1) подтверждение гипотезы
	2) постановка экспериментов для оценки гипотезы
	3) наблюдение и сбор фактов
	4) создание теории
	5) выдвижение гипотезы
	Какие методы предназначены для накопления первичных данных об объектах исследования? (1)
	Каких классов эксперимента не бывает? (1)
	Что из представленного является критерием истинности теории?
	Объект исследования - это:
	Установите последовательность действий при планировании эксперимента. (1)
	1.Выбор объекта
	2. Формулирование вывода
	3.Фиксирование результатов,  построение модели
	4. Формулирование гипотезы
	5. Выбор изменяемого условия
	Запишите соответствующую последовательность цифр слева направо:
	Установите последовательность этапов научного исследования. (1)
	1) выдвижение гипотезы
	2) постановка экспериментов для оценки гипотезы (1)
	3) наблюдение и сбор фактов (1)
	4) создание теории (1)
	5) подтверждение гипотезы

