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Macnopr
(poHIA OLIEHOYHBIX CPEACTB MO YUeOHOH JTUCHMILIHHE
AHanuTr4ecKre U YnciIeHHEBIe METOAbI
B IJIAHUPOBAHUM DKCIIEPUMEHTOB U MHKEHEPHOM aHAJIN3E

IlepedyeHr KOMITETCHIIMH (2JIEMEHTOB KOMITCTCHIIHH), (POPMUPYEMBIX B PE3ysIbTaTe
OCBOCGHUSI Y4eOHOH JUCHUIUIMHBI (MOIYJIS)

Kon Dranbl
No | OHTPOAH CI)opMmepomcau KonTpoanpyemsblie TeMbl y4eOHOI L) )
i pyemoii KOHTPOJIMPYeMOoii T R—— BaHUs

KOMIIeTeH KOMMeTEeHIIHH (cemecTp

UM U3y4eHus )

1 | IIK-4 CrniocobHOCTb Tema 1. JIuneitnas anrebpa. Di1eMeHTHI 1
BBINOJIHATH U (YHKIIMOHAJILHOTO aHAIIN3a.
OpraHU30BbIBATh Tewma 2. JluddepeHnmaibHble ypaBHEHHUS. 1
Hay4YHbIC Tema 3. MareMaTudecKkas CTaTHCTHKA. 1
HCCIICIOBAHHS B Tema 4. O6pabGoTKa ONBITHBIX JaHHBIX. 1
cepe TexHONMOTHU U | Tema 5. Teopernueckue nccieq0BaHUs. 2
OpraHu3aliu Tema 6. OCHOBBI METOIOJIOTUH HAYYHOTO 2
CTPOUTEIILCTBA HCCIIeIOBaHN.
Tema 7. IlnaHupoBaHue SKCIIEPUMEHTOB U 2
HaOJIFOICHUHN.
Tema 8 .OCHOBBI MAaTEMAaTHYECKOTO U 2
(u3nYEecKOro MoACIMpPOBaHUS B
CTPOUTEINILCTBE.
Tema 9. DkcriepuMeHTaIbHbBIE UCCIIEI0BAHMUS. 2
Tema 10. KoHcTpyHpOBaHUE METOUKU U 2
mo00p anmapaTypsl ISl SKCIIEPUMEHTATBHBIX
HCCIIEIOBAHMTH.
Tema 11. MaTemaTnueckasi o0paboTka 2
SKCIIEPUMEHTAIIBHBIX JaHHBIX.
Tema 12. O6paboTKa ¥ aHAINA3 Pe3yIbTaTOB 2
HCCJIeIOBaHUS.
Tema 13. MeToguueckue MOAXOAbI K 2
0000IIICHUIO PE3YJIbTATOB UCCIICIOBAaHHS B
paMKax MarucTepcKoi AUCCEPTALMH.
Tema 4. OOpaOoOTKa ONBITHBIX JaHHBIX. 1
Tema 5. TeopeTnyeckue ucciaeJ0OBaHNs. 2
Tema 6. OCHOBBI METO/I0JIOTUH HAYYHOTO 2
HCCJICIOBaHUS.
Tema 7. [InanupoBaHu€ SKCIIEPUMEHTOB U 2
HaOJIIOJEeHUIA.
Tema 9. DkcriepuMeHTaIbHbBIE UCCIIEI0BAHMS. 2
Tema 10. KoHcTpynpoBaHHuEe METOIUKA U 2
o100p annapaTypsl ISl SKCIIEpUMEHTaIbHBIX
HCCIIEIOBAHMH.
Tema 11. MaTemaTtuueckas o6paboTka 2
SKCIIEPUMEHTAIILHBIX JAHHBIX.
Tema 12. O6paboTKa 1 aHAJINA3 Pe3yIbTATOB 2
HCCJICIOBaHHUS.
Tema 13. MeTonudecKHe MOAXOBI K 2
0000IICHUIO PE3YJIbTATOB UCCIICIOBAHHS B
paMKax MarucTepcKoil JIUCCcepTallH.
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Iloka3aTenu u KPUTCPHUHU OICHUBAHUA KOMHCTBHHHﬁ,

OIIHCAHHC IITKAJ OLICHUBAHUA

Kon
KonTpommpye
KOHTPOJIH HaumenoBanue
Ne ¢ Iloxka3aTenb oneHNBaHUA MbI€ TeMblI
pyemoii " OLICHOYHOT 0
n/n (3HaHMsA, yMEHHSl, HABBIKH) y4eOHoii
KOMIIeTeH cpeacTBa
AUCHHUILINHBI
HH
1 | IIK-4 3HATb: CIIOCOOBI BBITIOITHEHUS H OPTaHU3ALIH Tema 1. orpoc
Hay4yHBIX HCCIIeZIOBaHU B cdepe TexHonorud 1 | Tema 2. TEOPETUYECKOT O
OpraHM3alui CTPOUTEILCTBA Tema 3. MaTepualia,
yYMeThb: BBIIOJHSTE U OpraHU30BbIBaTh HayyHble | Tema 4. BBIIIOJIHEHHE
MiccIIeIoBaHus B chepe TEXHOJIOTHU Tema 5. IIPaKTUYECKUX
OpraHM3alMKi CTPOUTEIILCTBA Tema 6. pabor
BJIa/IeTh HABBIKAMM : BBIITOJIHEHUS U Tema 7.
OpTaHH3allUH HayYHBIX MCCIICIOBaHUH B cdepe Tema 8.
TEXHOJIOTHH U OPTaHM3alUNA CTPOUTEIIHCTBA Tema 9.
Tema 10.
Tema 11.
Tema 12.
Tema 13.




(I)OHJJBI OIICHOYIHBIX CPECACTB 0 JTUCHHUILJINHE
«AHAITUTHYCCKUC U YHUCIICHHBIC MCTOIbI
B INTAHUPOBAHUHA SKCIICPUMCHTOB U MHXKCHCPHOM aAHATIU3CH»

Onpoc TeopeTnyecKOro MmarepuaJjia (nepBbiii ceMecTp)

Tema 1. JInneiinas ajareopa. JjieMeHTbl PYHKIIHOHAIBLHOIO aHAIH3A.

1. YTo Takoe NMHEWHOE MPOCTPAHCTBO?

2. ITlpuBenrTe npuMepbl TMHEHHBIX MPOCTPAHCTB.

3. UTo moHUMaIOT MO/ ONepaliei B JMHECHHOM MIPOCTPaHCTBE?

4. ChopmynupyiiTe CBOMCTBA JMHENHBIX IPOCTPAHCTB.

5. Uto Ha3bIBaETCs JIMHEHHBIM IPOCTPAHCTBOM Haj nosiem K?

6. ChopMynupyiTe 2JIEeMEHTapHBIC TEOPEMBI TEOPHH JTMHEHHBIX MTPOCTPAHCTB.

7. ChopmynupyiiTe oOliee OINpesesieHHe JUHEHHON KOMOMHAIMM 3JIEMEHTOB U
JUHENHON QPYHKIINH.

8. ChopmymupyiTe onpeaeiiCHIe JIMHCHHO HE3aBUCUMOM CHCTEMBI BEKTOPOB.

9. ChopmynupyiiTe onpeaeneHue JMHEHHO 3aBUCUMOM CUCTEMbI BEKTOPOB.

10. Chopmynupyiite KpuTepuid TMHEITHOM 3aBUCUMOCTH BEKTOPOB.

11. ChopmynupyiiTe CBOHWCTBa JHHEHMHO 3aBHCHMBIX M HE3aBHCHMBIX CHCTEM
BEKTOPOB.

12. JlaiiTe onpeneneHue 0a3bl IMHEHHOTO MPOCTPAHCTBA.

13. [laiiTe onpeneiicHue 0a3uca JMHEHHOTO MPOCTPAaHCTBRA.

14. Chopmynupyiite TeopeMy O JIMHEHHBIX KOMOMHALMAX 0a3HCHBIX BEKTOPOB.

15. [JaiiTe onpeneneHue noJIHOM CUCTEMBI BEKTOPOB.

16. Chopmynupyiite TeopeMy 0 €TMHCTBEHHOCTH Pa3JIOKECHHS 110 0a3UCy.

17. JlaiiTe onpenenenue KOOpaAMHAT BeKTopa X B 0asuce b = {el, . .., en}.

18. Uto Takoe cTos0e1r KOOPAMHAT BEKTOPA JMHEHHOTO MPOCTPAHCTBA?

19. Chopmynupyiite Teopemy LlTeitnuia.

20. ChopMynupyiTe TEOPEMY O KOJTHICCTBE Oa3UCHBIX BEKTOPOB.

21. Chopmynupyiite TEOpEMY O JOMOJIHIEMOCTH 10 Oa3uca.

22. [laliTe onpeaeneHne NoAnpoOCTPAHCTBA JIMHEHHOTO MPOCTPAHCTBA.

23. ChopmynupyiiTe KpUTEpUid MOAMPOCTPAHCTBA.

24. ChopMmynupyiiTe TeopeMy O BHYTPEHHEH XxapakTepu3aluud JUMHEHHOM
000JI0UKH.

25. ChopMynupyiTe creCTBHAC O IUHESHHON 000JI0YKE ITOACUCTEMBL.

26. HazoBuTe cTaHgapTHbIE CIIOCOOBI 33aHUs IOAITPOCTPAHCTB.

27. Jlaiite onpeneneHue CyMMbl TOANPOCTPAHCTB.

28. ChopmynupyiTe TeOpeMy O CyMME MOAMPOCTPAHCTB.

29. ChpopmynupyiiTe TEOpeMy O pa3MEPHOCTH CYMMBI IOJITPOCTPAHCTB.

30. JlaiiTe onpenesieHre NPsIMOl CyMMBI TIOJIIIPOCTPAHCTB.

31. ChopmynupyiiTe KpUTEpHUN TIPAMOIN CYMMBI TTOAPOCTPAHCTB.

32. ChopmynupyiiTe TeopeMy O pa3OKEHUM B MNPIMYIO CyMMY OJHOMEPHBIX
MOANPOCTPAHCTB.

33. B uem cmbici 3aaHus MOAIIPOCTPAHCTBA CUCTEMON YpaBHEHUM?

34. Kakue ObIBalOT BUbl CUCTEM JIMHEHHBIX YPABHEHUIA?

35. Chopmynupyiite cCBOWCTBA CUCTEM JIMHEHHBIX YpaBHEHUM.
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36. Kak npoBepHuTh THHEHHYIO CUCTEMY YPaBHEHUN HA COBMECTHOCTh?

37. ChopmynupyiTe anrOpuT™ PEIICHUS JUHEHHBIX CUCTEM YpaBHCHHIA.

38. HazoBure crocoObl peleHust TMHENHBIX CUCTEM YPABHEHUIA.

39. Kak HailTH MOJNPOCTPAaHCTBA pEHIEHUN B cliydae OECYMCIEHHOIO MHO>KECTBA
peleHUit?

40. Yto Takoe cKaJspbl?

41. [laliTe onpeneneHue MaTpuilbl pazmMepa mXn Hax noiem K.

42. JlaiiTe onpeesieHre paBHBIX MaTPHIL.

43. JlaiiTe onpeaeneHue HyJ1eBOM MaTPULIbI.

44. JlaiiTe onpeiesiecHUE MAaTPUILbI, IPOTUBOIOJIOXKHON JTaHHOI.

45. Kak clI0XKHTh, YMHOXHUTh Ha CKaJIsIp MaTPHUIIbI?

46. ChopMynupyHTe CBOMCTBA YMHOKEHHS MaTPHIIBI HA CKAJIAP.

47. ChopMynupyiiTe CBOICTBA YMHOKEHUS MaTPHUL.

48. ChopmynupyiiTe CBOMCTBA 0OpaTHBIX MATPHII.

49. Ha3z0BUTE OCHOBHBIC THITHI JINHEHHBIX MPe0oOpa3oBaHHil.

50. Yto Ha3zpIBaeTCcst COOCTBEHHBIM BEKTOPOM?

51. Yto Ha3pIBaeTCS COOCTBEHHBIM YUCIIOM (COOCTBEHHBIM 3HAYCHHEM )?

52. Yto Ha3bIBACTCS CIIEKTPOM G JIMTHEHHOTO oriepaTopa’?

53. Kak naiitu CB u C3?

54. Kak npuBecTd KBaipaTHUHYH (GOPMbI K KAHOHUYECKOMY BUITY?

55. Chopmynupyiite meton Jlarpamxka.

56. ChopmynupyiiTe MeTo COOCTBEHHBIX BEKTOPOB.

57. 3anuiuTe o0llee YpaBHEHHUE MOBEPXHOCTH BTOPOTO MOPSIKA.

58. [IpoknaccupuuupyiTe MOBEPXHOCTH BTOPOTO MOPSIIKA.

59. lafite  ompenesieHWe IWIMHAPUYECKOM TMOBEPXHOCTU C  0oOpasymrolieH,
napauienbHoit ocu Oz.

60. Kakast moBepXHOCTH S Ha3bIBACTCS [-KpaTHO JTMHEHYATON ?

61. Kak  ompenenstorcss ~ reOMETpUYECKHE  IPOCTPAHCTBA  MHOTOMEPHOH
AHAIUTUYECKOU T€OMETPUN?

62. Kakumu CBOMCTBaMH JOJDKEH 00JaJaTh BEIICCTBEHHO3HAYHBINH (DYHKITHOHA
x = |Ixll, onpenenenubiii Ha X, 4TOOBI HA3BIBATHCA HOPMOM?

63. B kakoMm ciiy4ae roBopsIT, YTO {X,} CXOAMTCS K X IO HOpME (X, — X)?

64. Psaner B JIHIL

65. Uto Takoe ruap0epTOBO MPOCTPAHCTBO?

65. HepaBenctBo Komn-byHsikoBckoro.

66. Psin MakmnopeHna.

67. Psan @ypoe.

Tema 2. InddepeHnnaibHbie YypABHEHHS.

1. HazoBure Bubl nuddepeHInaIbHBIX YpaBHEHHM.

2. Uto takoe auddepeHuranbHble ypaBHEHHUS] BTOPOTO U BBICIIUX MOPSIKOB?

3. Urto Takoe cuctemMa TMHEWHBIX T PepeHITMaTbHBIX YPaBHEHUH?

4. HazoBuTe CmOCOOBI pEIICHHS CHUCTEM JIMHEWHBIX U (QepeHIHATbHBIX
YPaBHEHUM.

5.B ueM 3akiioyaeTcs MaTpPUYHBIA CHOCOO pEIICHHUS CHUCTEM JIMHEWHBIX
nudepeHnnanbHbIX YpaBHEHUN?



6.B uwem 3akmouaercs wmeToa  OJilliepa  peHIeHUs  CUCTEM  JIMHEHWHBIX
nudepeHInaTbHBIX YPaBHEHUN?

7. JlaiiTe ornpeesieHue YpaBHEHUsS B YACTHBIX IIPOU3BOJHBIX BTOPOTO IMOPAJIKA.

8. Ilpoxnaccuduuupyiite ypaBHEHUsI B YACTHBIX [TPOU3BOIHBIX BTOPOIO MOPSIKA.

9. HazoBuTe cmocoObl pelieHuss ypaBHEHHMH B YacTHBIX IMPOU3BOIHBIX BTOPOTO
MOPSIZIKA.

10. B 4yem 3axirodaercsi pelIeHHE YPAaBHEHHsI B YaCTHBIX IIPOU3BOJHBIX BTOPOIO
nopsaka MetoaoM Pypee?

11. Yto Takoe UHTErpalibHAsI KpHUBasi NOJISI HAIIPaBJIECHUNA?

12. Yro Ha3weiBaeTcs Gpa3oBBIM NPOCTPAHCTBOM?

13. Cucrema Kakoro BHJ@ Ha3bIBAETCS MPAMBIM  TMPOU3BEJECHUEM  JBYX
Ju(pepeHInaTbHBIX YPABHEHUIN?

14. B yeM npeuMylIecTBO ONEPATOPHBIX METOJOB PEUIEHUS] CHUCTEMbI JIMHEHWHBIX
WHTETpO-Tu(dEepeHITHATHHBIX YPABHCHHH 110 CPABHEHHIO € KJIACCHUCCKUMHU?

15. B wem cmbicn npeobpazoBanuit Jlamiaca?

16. Kakast ¢pyHKIMS Ha3bIBAETCSI OPUTHHAIIOM?

17. Kakas ¢ryHKIHS Ha3bIBaCTCsl H300paykeHnEeM?

18. Kakyto 3agauy pemiaer npsimoe npeodpazopanue Jlamnaca?

19. B ueM 0COOEHHOCTh COCTABJICHUS ypaBHEHWH s L-u300paxkeHuil koaeOaHui
IIPU HYJIEBBIX HaYaJbHBIX YCIOBUSAX?

20. B ueM 0COOCHHOCTH COCTaBJICHUS] YpaBHEHUH JJis L-u300pakeHuil KoneOaHui
IIPU HEHYJIEBBIX HAYAIbHBIX YCIOBUSX?

Tema 3. MareMaTu4ecKkasi CTAaTUCTHKA.

1. Yto n3yuaeT MmatreMaTn4eCcKasi CTaTUCTUKA?

2. Yto Ha3bIBaETCsA F€HEPaIbHON COBOKYITHOCTHIO?

3. Uro Ha3bIBaeTcd BHIOOPOYHON COBOKYIHOCTBIO (BBIOOPKOI)?

4. Yro Takoe ciydaiiHas BeJIMYNHA?

5. Kakue pa3znuyaroT CTaTUCTUYECKUE PSAJIbI?

6. Kakoil Bua MMEET AUCKPETHBIM BapHAIllUOHHBIN psia?

7. Kakoii BUJ MIMEET MHTEPBAIbHBIN BAPUALIUOHHBIN psia?

8. DYHKIMI0O KAKOTO BHUA HA3bIBAIOT 3MIIUpPHYECKON (YyHKIHMEW pacmpeneneHus
BBIOOPKH?

9. UTo Takoe CTaTUCTUYECKOE pacIipesiesieHne BIOOPKU?

10. Yto Ha3BIBAIOT MOJUTOHOM YaCTOTHI BEIOOPKH?

11. YTo Takoe MOJIUTrOH OTHOCUTEIBHBIX YaCTOT?

12. JlaiiTe onpeneneHne TiCTOrPaMMbl YaCTOT BBIOOPKH.

13. Yto Takoe rucrorpaMmMa OTHOCUTEIbHBIX YaCTOT?

14. HopmanbsHoe (TayccoBO) pacipeacicHue.

15. Pacipenenenue y (ITupcona).

16. t-pacupeneneuue (CThrojieHTA).

17. F-pactipenencuue (Cuenexopa-Purepa).

18. Kakne OLleHKH TPUMEHSIOTCS] B MATEMATUYECKOM CTATUCTUKE?

19. Uto noapazyMeBarOT 10l TOUECYHOH OIEHKON?

20. HazoBute mapaMeTpbl pacnpeaeieHHs reHepaibHOW COBOKYITHOCTH.

21. Kakas qucnepcus BBICTYIIAE€T B KAUECTBE TOUCUHBIX OLICHOK 3THUX MapaMeTPOB?

22.Yem, Kpome JMCHEpPCHI, MOXHO IIOJIb30BAThCA JUJISI XapaKTEPUCTUKHU

6



paccerBaHMs 3HAYEHUH T'eHepaIbHOU COBOKYITHOCTH BOKPYT CBOETO CpellHero?

23. B xakoM ciiyuyae HECMEIeHHas OLIEHKAa Ha3bIBACTCS d(PPEKTUBHOM, a B KAKOM
COCTOSITENEHOM?

24. uTepBan Kakoro BHJla Ha3bIBA€TC Y-10BEPUTEIIbHBIM UHTEPBATIOM?

25. Yto Takoe AOBEpUTEIbHASA BEPOATHOCTD?

26. [IpuBeuTe anropuT™M OJHOTO M3 METOJOB TOCTPOECHHS JOBEPHUTENBHBIX
MHTEPBAJIOB.

2’7. HacKONBKO LIHUPOK JOBEPUTEIbHBIN HHTEPBAI?

28. OT 4ero 3aBUCUT LIMPHUHBI IOBEPUTEIIBHOTO UHTEpBajia?

29. Bxmowaer mm I kakue-mmOO 3HAYCHUS, TPEACTABISIONIAE OCOOCHHBIN
nHTEepec?

30. Yto Takoe ypoBeHb 3HaUMMOCTH o st J{?

31. Yto takoe ypoBeHs noBepusi f = I — a g JIA?

32. Kakoil BUJI UMEET JIOBEPUTEIbHBI MHTEPBAI ISl CPEIHETO MPU HEU3BECTHOM
JUCIIEPCHH, HO 00Jb1I0M BBIOOpKE (11 > 30)?

31. Yto o3HayaeT Ppasza "MCTUHHOE 3HAYEHHE TOTO WJIM MHOTO MapameTpa JSKUT B
ONPENCICHHBIX Mpeenax [...] ¢ BeposTHOCThIO 0.95"7

32. Kakas 3aBUCHMOCTB Ha3bIBACTCS KOPPEIISIIITUOHHON?

33. UTo Takoe perpeccuoOHHbIN aHamu3?

34. Kakue 3a71a4m peliaroTcs ¢ MOMOUIBI0 PErPECCUOHHOIO aHaIn3a?

35. ChopmynupyiiTe cBONWCTBA BHIOOPOUHOTO KOADDUIIMEHTA KOPPEISALIHH.

36. Uto Takoe napHas JUHEHHas perpeccus’?

37. ChopmynupyiTe aIropyuT™ Il HaX0XKICHUS YPABHESHHS PETrPECCHH.

38. UTto Takoe craTuCTUYeCcKas rurnoresa’?

39. HazoBure maru npoOBEPKH CTATHCTUYECKNAX TUIIOTES.

40. Kakne OBIBaIOT CTAaTUCTHYCCKUE THITOTE3bI? OXapaKTEPU3YHTE KaXKIYIO.

41. Yto Takoe CTaTUCTUYECKUU KPUTEPUiA?

42. Kakux BUAOB ObIBAIOT CTATUCTUYECKUE KPUTEPUH?

43. HazoBuTE CBOMCTBA CTATUCTUYECKOTO KPUTEPHSI.

Tema 4. O0padoTKa ONBITHHIX JAHHBIX.

1. B uem cyTh MeTo1a HauMeHbIuX KBaapaToB (MHK)?

2. B yem cocTouT 3aa4a MeTOAa HAUMEHBIIIMX KBAApPaTOB?

3. I'me mpumeHseTcs MeTO HAMMEHBIITNX KBaAPaTOB?

4. JlaiiTe KpaTKyt0 HHCTPYKIIMIO TI0 METOTy HAUMEHBIITUX KBAIPATOB.



Onpoc TeopeTHYeCcKOro Marepuasa (BTOpoi ceMecTp)

Tema 5. Teoperuueckue Uccjie0BaAHUS.
. Uro Takoe Hayka?
. Kak MOKHO paccMaTpuBaTh HayKy B Pa3jIM4HbIX U3MEPEHUAX?
. Uem oTIIn4aroTCs MPOCThIE 3HAHUS OT HAYYHBIX?
. KakoBa uiesib Hayku?
. Uto Takoe HayuyHas Teopus’?
. Uto siBisieTCs OCHOBOM 10001 HayKku?
. Uto Takoe Hay4yHbIi MeTO?
. UTo Takoe MeTo]] uccieioBaHus?
9. Kakue BBI 3HaeTe MeTO/IbI KCCIe0BaHM ?
10. Yto mpeamonaraeT rUurnoOTETUYCCKUI METO/1 TO3HAHUA?
11. Chopmynupyiite 1esib HAY9HOTO HCCIICAOBAHMS.
12. HazoBure JTaIlbI BBITIOJIHEHUS UCCIIEI0BATENbCKOM paboTHI
(mocnenoBaTeNIbHOCTD BBITIOJIHEHHUS).
13. 1o kakuM npu3HAKaM KJIACCU(DUIMPYIOT HAYYHbBIC UCCIICIOBAHUA?
14. HazoBuTe ypOBHM METOJOB HAYYHOTO MO3HAHUS. OXapaKTEPU3YHTE KaXKAbIM.
15. YTo moHMMAIOT 1MOJ| Hay4yHbIM HanpasieHuem HIP?
16. JlaiiTe moHsATHE HAYYHO-TEXHUYECKONU MH(OpMAIUN.
17. Kakue 10KyMeHTbI MOTYT ObITh HOCUTENISIMA UH(pOpMaAIUN?
18. Kakue pa3nuyaroT moToku HHPOpMaIuu?
19. Yto Takoe BOCXOAAMNNA MTOTOK HHPOPMAITAH?
20. YUTo mOHUMAIOT MO HUCXOASIIUM OTOKOM HH(MOpMaLUu?
21. Kakyto paboTy OCyIIECTBISIOT CIIPaBOYHO-MH(popMatimoHHbIe (oH bl (CUD)?
22. Yto Takoe ocCHOBHOH (hoH?
23. Yto Takoe cpaBOYHBIN (HoHA?
24. Yto Takoe HHPOPMAIIMOHHBIH MOUCK?
25. Kak ¢hopMupyeTCsi CHUCOK UCIIOJIb30BAHHOW TUTEPATYPHI?

O N N DWW —

Tema 6. OCHOBBI METOA0JI0TMU HAYYHOI'0 HCCJIEJOBAHMS.
. C 4ero HauMHAKOTCS HAYYHbIE UCCIIEIOBAHUA?
. UTO Takoe METOAMKA HAYYHBIX UCCIICIOBAHUIN?
. HazoBuTe MeTOAMKN TEOPETUUECKHUX UCCIIEIOBAHUIA.
. HazoBHTE METOAMKN SKCIIEPUMEHTATIBHBIX UCCIEI0BAHMIA.
. UTo Takoe TeXHOJIOTH4ecKas JOKyMEHTALIH?
. HazoBute craguu pa3pabOTKH TEXHOJOTHYECKON JOKYMEHTALUH.
. Ilepeuncnute BuabI pa3pabaTbIBaEMbIX JOKYMEHTOB.
. Uto ABNIA€TCA OCHOBHBIM TEXHOJIIOTHUYECKUM JOKYMEHTOM?
. Uto BKIIOUaAEeT B ce0sl TEXHOJOTHYECKas IOKYMEHTAIUs 00IIero Ha3HaueHus?
10. KakoBbI 11€7T1 HAyYHO-UCCIICIOBATEIHCKON pabOThI?
11. KakoBbI 3a1a4n HAy4YHO-MCCIICIOBATEIBCKON PaOOThI?
12. Kakue 3agaud SIBISIIOTCS OCHOBHBIMH 3a7iauaMM (DYHKIIMOHUPOBAHUSI CUCTEMBI
HUP?
13. Yto Takoe Hay4yHOE HarpaBjicHUE?
14. YTo moHUMAIOT MO/ HAYYHOM MPpoOJIeMOoii?
15. Yto Takoe HayuyHas ipoOiaema?
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16. Yto Takoe rumnoresa?

17. Kakyro mocnenoBaTelbHOCTh OEMCTBUM IPEANOJAaraeT IMOCTAHOBKA HAay4YHOU
npoOnemMsbl?

18. Kakue rumoresbl pa3inyaioT B 3aBUCUMOCTH OT JIOTUYECKOTO ITyTH pa3BUTHA?

19. Kakue TpeGoBaHus IPEABSBISIIOTCS K TUTIOTE3¢?

20. Kakue oCHOBHBIE 3Tallbl BKJIFOYAET B c€0sl CTPYKTYpa UCCIEA0BAHNUS?

21. Kak noctpouts runoresy?

22. C nomompl0 KakKhX METOAOB MCCIACIOBAHHA Mbl MOXKEM IOATBEPAUTH HIIU
OTNIPOBEPTHYTH TUINIOTE3bI?

23. Yrto Takoe MpeaMeT UCCIIeI0BaHNS?

24. Yto Takoe 0OBEKT UCCICTOBAHUS?

25. Yto Oousblne, OOBEKT WIH MPEIMET UCCIeT0BaHuUs?

26. JlaiiTe omnpeiesieHUE TTOHATHIO ""TeMa HayYHOT'O MCCIIeIOBaHU .

27. Kako#t momkHa ObITh TEMa HAyYHOTO HCCIET0BAHNA?

28. Kakue Tpe0oBaHus MPEAbSIBISIOTCS K HAYYHOM TeOpUn?

29. ITocTaHOBKa 3a/1a4M UCCJIEOBAHMS.

30. BeigBmxkenue unacH.

31. Onpenenure MyTH pelIeHUS HAYYHOU 3a1a4u.

Tema 7. [lnannpoBaHne IKCNIEPUMEHTOB H HAOJIIOICHUI.

1. B uem npuHIUNUAIBHOE OTIMYME METOJAa PAHTOBOM KOPPENSIUU OT APYTHX
METOJIOB UCCIIETOBAHUS?

2. B Kakux ciydasx METOJI PaHTOBOHM KOPPEIISIIINN He AaeT xKeaaeMoro dddexra?

3. KakoBa o0Omas crparerus UCCIEIOBaHUS NPU ONpeAesieHuH (PakTopos,
BIIMSIFOLIIMX HA MPOILIECC.

4. Jlns gero ciryxat K0d(QOUIIHCHT KOHKOpAAIAN?

5. Uto xapakTepusyeT MaTpulia paHroB?

6. Kak mo nuarpaMme paHToB ONpPEACTUTh (PAKTOPBI, OKA3BIBAIOIINE CYIIECTBEHHOE
BJIMSTHUE Ha MCCIIEyEeMbIil Tiporecc?

7. Kakoro Tuma npakTH4eCKue 3aa4ud OOBIYHO PEHIAIOT METOJIOM JHUCIEPCHOHHOIO
aHanuza’?

8. Kak Mmarematuuecku popmynupyercs 3amada oJHOPAKTOPHOTO JUCTIEPCHOHHOTO
aHannza?

9. B yem 3akirouaeTcs OCHOBHAsS UJies METOJ1a TUCTIEPCUOHHOIO aHanu3a?

10. Kakum o00pa3oM TpPOW3BOIWTCS OIICHUBAHWE CYIIECTBEHHOCTH BIHSHUS
dbakTopa B 01HO(AKTOPHOM ITUCIICPCUOHHOM aHAIU3E?

11. Kak npou3BoAUTCS OlleHUBaHUE BIUSHUS JIBYX (DaKTOPOB U UX B3aUMOJICUCTBHIA
B IBYX(aKTOPHOM JUCTIEPCHOHHOM aHau3e?

12. Yem orpaHu4MBaAEeTCAd MNPUMEHEHHE METOAA HACBIIMICHHBIX IUIAHOB IIpU
UCCIIEJIOBAHUM TEXHOJIOTUUECKUX MTPOLIECCOB?

13. Ilouemy npu peanu3aliid METOJa CBEPXHACHIIIEHHbBIX IJIAHOB PEKOMEHIYEeTCS
pa3ouBaTh GaKkTOPhI HA TPYIIIIEI C Y4ETOM OCOOCHHOCTEH TEXHOJIOTHIECKOTO MmpoIecca?

14. Tlouemy oOmass warTpula IUIAHUPOBAaHUS OKCIEPUMEHTa B  METOJE
CBEPXHACHIIIEHHBIX TJIAHOB CTPOUTCS MYTEM CIIyYaliHOTO CMEIIMBAHUS CTPOK I'PYMIOBBIX
TIJIAHOB?

15. KakoBbl yciOBHSI IPUMEHEHUS] METO/Ia CIy4yalHOro 0anaHca U 1o4emMy OHU He
MENIAIOT ITUPOKOMY MCIIOJIBb30BAHUIO 3TOTO METOJIa TIPU UCCIIEAOBAHUM TEXHOJOTMYECKUX
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MPOI1IECCOB?

16. [Touemy Ha Ka)Ka0¥ MOCIEAYIOMIEH CEPUM AMArpaMM PaCCEUBAHUS OBBIILIACTCSA
TOYHOCTH OIIEHKH paccMaTpuBaeMbIX 3G HeKToB?

17. I'ne npousBoautcst Oosiee TOUHAs OlleHKa haKTopa: Ha JuarpaMMe paccerBaHUs
WIA C TOMOILBIO BCIOMOIaTEIbHBIX TAOMHI M PACCUUTHIBAEMBIX € HUX IMOMOILBIO
K03 duiireHToB perpeccun?

18. KakoBa o0miasi crtparterus HCCIeIOBaHUsA TMpU oOlpeaesieHnd (HaKTopos,
BJIMAIOIIMX Ha Ipouecc?

19. Yto Ha3bIBaeTCs MOJHBIM (PAKTOPHBIM IKCIIEPUMEHTAMMU?

20. Kax Bp1OMparoTcst (akTOphI IJIAHUPOBAHMS, X OCHOBHBIC (0a30BbIC) YPOBHU H
MHTEpBaJbl BAPbUPOBAHUA?

21. Yka3aTs NOpAIOK NPOBEACHUS IKCIIEpUMeHTa MeTooM [1D3.

22. Kak cocrapisierca MaTpuiia mianupoanus [1D3?

23. Kak BeIOpath LIEHTp IJIaHA SKCIIEPUMEHTA?

24. YeMm ompenensieTcss BeIMYMHA MHTEpBaJla BApbUPOBaHUs (pakTopa?

25. Tlouemy HEOOXOAMMO MTPOBENCHUE MTAPATIICTBHBIX OMBITOB U UX PAHIOMU3ALINS?

26. Kak 3aBucAT 4YHCIO YpOBHEH BapbHUPYEMBIX (AKTOpPOB OT TMOpsAIKa
MMUTAIMOHHON MOJIEIH, MPEICTABIICHHOMN B BUJE MTOJIUHOMA?

27. B ueM 3aKIIt04aeTCsl CMBICH pa3padOTKH MaTEMaTUYECKON MOJIENU 10 PUHIIUITY
«OT IPOCTOT0 — K CIOKHOMY»?

28. KakoB mTOpsIIOK CTaTUCTUYECKOM o0OpabOTKM W aHauu3a pe3ysibTaToB
AKCIEpUMEHTa?

29. Ilpm xakmx yCIOBHsIX HE COOJOMaeTcs TPeOOBAHHWE BOCIPOU3BOIUMOCTH
HKCIEPUMEHTA U KaK CIlIeyeT OCTYNHUTh B 3TOM ciydae?

30. Kak npoBepUTh 3HAUMMOCTH OLIEHOK KO3()PUIIMEHTOB perpeccuu?

31. [lossicaute pazauuue TnpuMeHeHus Kpurepus CTbrOAEHTa Ui OLICHKH
BHIOOPOYHBIX CpPEJHUX 3HAYEHUM CIy4yalHOM BEJIMYMHBI W OLICHKH 3HAYMMOCTH
Kod(uUIMeHTa MOTUHOMA.

32. Ilpu Kakux ycIoBHAX OLIEHKH KO3(PPHUIIMEHTOB PErpecCur HE3ZHAYMMBbI U KaK 3TH
YCIJIOBHSI YCTPAHUTh?

33. Kak npoBepuTh aIeKBATHOCTh MAaTEMATUYECKON MO ?

34. Ilpyu kakuxX YyCIOBHAX HE coOJogaeTcss TpeOoBaHHWE  aJIeKBATHOCTH
MAaTEMAaTUYECKON MOJEIIN U KaK CIECAYET MOCTYIUTh B 3TOM ciydae?

35. HazoBuTe OCHOBHBIE ATAIIbI TUIAHUPOBAHUSA SKCIIEPUMEHTA.

Tema 8. OcHOBbI MATEMATH4YeCKOr0 H (PU3MYECKOr0 MOACJIMPOBAHMSA B
CTPOUTEJILCTBE.

1. Yro Takoe Moeab?

2. Yrto Ha3bIBaeTCA MOACIUPOBAHUEM?

3. Kakoe MOXHO BBIICIIUTH MOJEIIUPOBAHUE?

4. Kakoe MOJICTUPOBAHWE  HA3bIBACTCS  MaTepHAIbHBIM  ((DU3HUECKHM)
MOJICTTUPOBAaHUEM?

5. Kakoe MoaenvpoBaHue Ha3bIBaeTCA UacalbHbIM MOJICIUPOBAHUEM?

6. Kakue Mozes OTHOCATCS K UA€aJIbHBIM MOJIEIIAM?

7. YTO NEXUT B OCHOBE (PU3MUECKOTO MOJCITHPOBAHUSA?

8. Yucio Peilinonpca.

9. Hucno ®pyna.
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10. Knaccuduxarus MaTeMaTHIECKUX MOJICIICH.

11. Dranpr MaTeMaTH3aLUU 3HAHUH.

12. HazoBute cdepbl TNPUMEHEHUS  BBIYUCIUTEIBHOTO  AKCIEPUMEHTA U
MaTeMaTUYECKOTO MOJICIIUPOBAHMUS.

13. Kakue aTanbl BKIFOYAET B ¢€0s BHIYUCIUTEIBHBIN YKCIICPUMEHT?

14. Kakue 3Tanbl BKIIOUAET B CE0S1 MaTeMaTHUYECKOe MOJIETUpOBaHue?

15. IlpuBenute mpuMepsbl MOCTPOCHUS MATEMATUYECKUX MOJIEIEH.

16. Yto Takoe anroputm?

17. HazoBute crocoObl TPOBE/ICHUsI KCIIEPUMEHTA.

18. Kakue Tpu OCHOBHBIX HMCTOYHHKA OIIMMOOK CYIICCTBYET IPU W3MEPEHUU
(H3UYECKUX BEIIMIUH?

19. MonenupoBaHue Ha OCHOBE 3aKOHA COXPAHECHMUSL.

20. HaumeHbliiee neicTrue.

21. MoaenupoBaHr€e Ha OCHOBE MPUHIIMIIA HAUMEHBIIIETO.

22. MopnenupoBaHHE NTOUCKA ONTUMAIBLHOIO PELIECHUS.

23. I[locTpoeHne MaTeMaTUYECKOA MOJIEIH.

Tema 9. DkcnepuMeHTAIbLHbIE UCCJIEL0BAHMS.
. HazoBuTe BUIBI SKCIEPUMEHTOB.
. EcTeCTBEHHBIE 3KCIIEPUMEHTBHI.
. ckyccTBEHHBIE DKCIIEPUMEHTHI.
. BerunciurensHple 3KCIEPUMEHTBI.
. JJabopaTOpHBIA KCIIEPUMEHT.
. HaTtypH®BIi1 5kcTIepuMEHT.
. UccnenoBarenbckuii (MOMCKOBBIN) SKCIIEPUMEHT.
. [lonTBep K AarOIIMI SKCIIEPUMEHT.
. Pu3nyecKoe MOJEIUPOBAHUE UCCIIENYEMOTO MTPOIlecca.
10. ITonsTE 3KCHEPUMEHTAIBHOIO MeToaa. [IpsiMble M KOCBEHHBIE W3MEPEHHS.
Jlunamuueckoe uzmepenre. KoHTakTHbie 1 OECKOHTAKTHBIE METO/Ibl U3MEPEHUH.
11. Bugsl cnexkrtpockonuu. CnekTpanbHble TpuOOphl. VICTOYHMKH CIEKTPOB.
MeTobl CHIEKTPATBLHOTO PA3JI0KEHUSI.
12. Cuctembl nsmepenuid. OnpenesieHusi OCHOBHBIX €IUHULl U3MEPEHUS] B CUCTEME
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13. ®oroxpoHorpaduyecKkuil PpeKUM PErUcTpali JUHAMUYECKUX [POIIECCOB.
[Ipumepsr peructpanmu  1poueccoB. CKOPOCTHbIE METOABl  ONTHKO-MEXAHHUYECKOU
peructpanuu: GOTOPErUCTPATOPHI U KaAPOBBIE KAMEPHI.

14. Bo3HUKHOBEHME TmOrpentHocTe usMepeHuid JlabopaTopHblil, HaTypHBIMH,
BBIYMCIIUTEIIbHBIN SKCIIEPUMEHT.

15. ®usnueckoe MoxenuposaHue. JlabopaTopHoe MoOAeNIHpOBaHHE (HUINYECKUX
nporeccoB. MacmTadupoBaHrie (pU3NIECKUX NPOLECCOB U SIBJICHUM.

Tema 10. KonHcTpynpoBanme MeTOAMKM M NOAOOP anmaparypsl JIs
IKCIEPUMEHTAIbHBIX HCCI0BAHMIA.

1. IToaroToBka 00pa3IioB U SJIEMEHTOB.

2. Pa3zpaboTka miiaHa KOHTPOJIA IEPEMEHHBIX.

3. [InanupoBanue sKcriepuMeHTa. BeneHue 1abopaTOpHOTO KypHaja. AHAIU3 U
MHTEpHpeTalns HaOIOECHUM.
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4. IlpoBeaeHuE FIKCIEPUMEHTA.

5. Kputepuu nomobusi: MEXaHHUYECKOrO0 JBHKEHHS, KOHBEKTHBHBIX IPOIIECCOB,
MPOLIECCOB  TEIUIONEpeaaud MeXIy IKUIAKOCThIO (ra3oM) MU OOTEKaeMBIM TEJIOM,
YUYUTBIBAIOIINE CUIIbI TPABATALIMA HECTAIMOHAPHBIX JBHKECHUH )KUIKOCTEN WUITU Ta30B.

6. [Ipuaun obparumoctn aBmxkeHUsA. Puszmueckoe nogodrue. ABTOMOACIHHOE
TE€UYEHHUE.

7. DNEKTPOHHBIE,  ONTUYECKHE  MHUKPOCKONbI. CKaHUpYyIOLIME  AIEKTPOHHBIE
cucreMbl. PactpoBble  MuKpockombl.  DakTOpbl,  ONPEeACHAOIIHE  YBEJIHYEHHE,
pa3pemiarnyr0 CIoCOOHOCTh W TAyOMHY pe3kocTH. CKaHMPYIOIMI TYHHEIbHbBIN
MHKPOCKOT. PEHTT€HOBCKMIA MUKPOCKOIL.

8. Cpencra usMepeHuii. MeToabpl KOHTPOJISI AABJICHHH B IIPOIECCE dKCICPUMEHTA.
Enunnns! usmepenus naBiieHUs. BBICOKMM BaKyyM, CBEPXBBICOKHI BAKYYM.

9. IlonsiTie Moaenu, BBIOOP MojeH. Perienrne oOpaTHBIX 3a1a4 METOIOM MOI00pa.
[Tpumepsr.

10. OO6paboTKa U MHTEpIIPETALIUS PE3YJIBTATOB.

11. [ToaroroBka Hay4HOrO OTYETA.

12. I[TogroroBka 00pa3IoB I IKCIIEPUMEHTAIbLHbBIX HCCIICTOBaHUH.

Tema 11. MaTemaTudeckasi 00padoTKa IKCIIEPUMEHTAJIbHbBIX JaAHHBIX.

1. AHanu3 pe3yabTaTOB IKCIIEPUMEHTAIbHBIX UCCIEOBAHUM.

2. TlogroroBka pe3yiabTaTOB  MCCIEIOBAaHMS K MyOJMKAaUMd W HAy4YHOHU
MIEPUOANUYECKOM TIEUATH.

3. Hay4HO-TE€XHUYECKHUM OTYET.

4. Pedepar.

5. PaboTa c anextporHO# Tabnwmieit Excel.

6. Marematnyeckas 00pabOTKa SKCIIEPUMEHTATBHBIX JaHHBIX.

7. AnnpokcuMalius SKCIePUMEHTAILHBIX JaHHBIX.

8. ABTOKOppENSIIMOHHAS (HYHKITHSI.

Tema 12. O0paboTka U aHAJIN3 Pe3YJIbTATOB HUCC/IEI0BAHUS.

1. Dranbl 00pabOTKHM NMEPBUYHON UHGOPMALIHH.

2. Kinaccudukanus mka Juist '3MEpPEHUs SKCIIEPUMEHTAIbHBIX XapaKTEPUCTHUK.

3. Uro BK/IIOYAET B €04 BKIIOYAET MOHATHE HAICKHOCTH IIKAJIbI?

4. ChopmynupyiiTe METOAbl CTATUCTUYECKON 00padOTKU MEPBUYHOM MHPOPMALIUH.

5. ComnoctaBieHue  pe3yibTaTOB  TEOPETUUECKUX U HKCHEPUMEHTAIbHBIX
UCCIICIOBAHUM.

6. Kpurepuu conocraBieHus.

7. KpuTepuu aieKBaTHOCTA TEOPETUYECKUX 3aBUCUMOCTEN IKCIIEPUMEHTAIBHBIM.

8. IlocTpoeHue rpadukoB U AUarpaMm B JICKTPOHHOH Tabiuie Excel

Tema 13. MeToanueckue moaxoabl K 00001eHUI0 Pe3yJabTATOB HCCJIE10BAHMS
B PaMKax MarucTepCcKoOu JuccepTauum.

1. Yem 000CHOBaHA aKTyalbHOCTh TEMBI HCCIEIOBAHUIA?

2. B uém cocTouT paboyast TUIIOTE3a UCCIICIOBAHI ?

3. ChopmynupyiiTe eJIb HCCICTOBAHUH.

4. ChopmynupyiiTe 3a/1auu UCCISTOBAHUIA.

5. llepeuncnure paboThl, KOTOPBIE MPEJACTOUT BBHIMOJHUTH
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6. Kakue ObUTM WM3y49eHBI UCTOYHHKH HAYIHO-TCXHHUYECKOW WH(OOPMAIUHU 10 TeMe
UCCIEAOBAHUA?

7. KakoBbI HAy4HbIE JOCTUKEHUS 10 TEME UCCIIET0OBAHUS !

8.B 4éMm coCTOAT HEZOCTaTKU CYLIECTBYIOIIMX METOAOB PEIICHUH Hay4HO-
TEXHUYECKHUX 3a7a4 [10 TEME UCCIICI0BaHUA?

9. KakumMu MeToZiaMM MOKET pellaThCsl paccMaTpUBaeMas HAyYHO-TEXHHUYECKas
3aa4da’?

10. Kakoii meTon JIEKUT B OCHOBE pEILICHHUS pPAacCMaTpUBAEMOW HAay4dHO-
TEXHUYECKOH 3amaun?

11. Kakoe obopymoBanue HEOOXOIWMO IJisi PEIICHUS paccMaTphBaeMas HayYHO-
TeXHAYECKas 3a1aun?

12. Kakue skcnepumenTs! (pacuétsl) Bl yxe npoBogunn? Kakoe obopynoBanue u
MpOrpaMMHOE 00ECTICYCHHE JIJIsl STOTO TPEOOBAIOCH?

13. KakoBa TOYHOCTb MOJTy4aE€MbIX PE3yIbTATOB U3MEPEHUM (BBIUYMCICHUN)?

14. Kak Bpl oLieHMBaeTe JOCTOBEPHOCTD PE3YJILTATOB UCCIIEOBAHUM?

15. OnuumTe alropuT™ UCCIEA0OBaHUN.

16. Kakue TecToBbie ncciienoBanus Bol BoIMOIHATN?

17. Bnustanue kakux akTopoB Bbl Oynere uccieioBars?

18. Kakue Bennuunbl Bel uccinemyere?

19. Kakoi# MeTo/1 ObLT KCITOIB30BaH /I COCTABIIEHUS IIJIaHa UCCIIEIOBAHNN?

20. Ckosbko onbITOB Bl peanonaraere npoBecTu?

21. CKOJBKO TMOBTOPHBIX S3KCIEPUMEHTOB Bbl Oynere NpoBOAUTH [JIsl OJHOTO
BapuaHTa?

22. CKOJIBKO OIIBITOB OBUIO IPOBEIEHO?

23. KakoBa METOMKa N3MEPEHU (BBIUMCICHMUIA)?

24. Kakne ObITM IPUHSTHI JOTTYIICHUS !

25. KakoBa TOUHOCTb U3MEPEHU?

26. Kakue c10KHOCTU ObUTH BBISIBJIEHBI IPU MIPOBEEHUH UCCIIET0BAHUMN?

27. IloTpeboBanach Jin KOPPEKTUPOBKA TIJIaHA TIPOBEACHUS UCCIIEIOBAHUN?

28. BeIsBIICHBI 11 ObLTU MIPOMaXH MPU MPOBEACHUN U3MEPEHUH?

29. Kakoii MeTon ObUT UCIOJIB30BAH JUIsl CTATUCTUYECKON 00pabOTKM pe3yIbTaTOB
WCCIEI0OBAHUNA?

30. KakoB pa30poc B pe3yabTaTax UCCICIOBAHUN?

31. IloarBepaunack v paboyast runoresa?

32. Yto ABUIOCH PE3yJIbTATOM HCCIIeI0BaHU?

33. Uto OBUIO BHIMOIHEHO JIMYHO aBTOPOM?

34. B KakoM BUJE IIPEACTABIICHBI PE3YIIBTATHI UCCIEAOBAHUN?

35. Kakue BBIBOJIBI CHOPMYITHPOBAHEI?

36. HQuccepranids Kak Hay9HBIA TPy, HCJIOCTHBIA MO GOpME U OPUTHHAJIBHBIA IO
COJICPKAHUIO.

37. O6006meHne 1 00CYKACHHUE PE3yIbTaTOB MCCIICIOBAHUS.

38. IIpencraBiieHue pe3yJbTaTOB UCCACAOBAHAE HAYIHON 0OIMECTBEHHOCTH.

39. Ananu3 rpauKoB U TUArpaMM.

40. Uurepnperanus pe3yabraToB. Hayuno-texuuueckuit otuer. Pedepar.
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Kpurtepuu u mkaJjia oieHMBaHMS 10 OLIEHOYHOMY CPe/ICTBY

cobecenoBanue (YCTHBIH/MMCbMEHHBIH OMPOC)

MIkana
OLCHUBAHUSA

Kpurepuii onenuBanus

OTJINYHO

©)

OTBeT NOJIHBIN U IPaBUIIbHBII Ha OCHOBAHUU U3YYEHHOI'0 MaTepualia. BeIIBUHYTbIE
HOJOXKEHNS apryMEHTHPOBAaHbI M MJUIIOCTPUPOBAaHbI MpuMepamu. MaTepuan
U3JI0KEH B ONPEICICHHON JIOTHYECKOH IMOCNe0BaTeIbHOCTH, ¢ UCIOIb30BaHUEM
HaYYHBIX TEPMHHOB; OTBET CAMOCTOATEIbHBIN. OOyJaromuiics yBepeHHO OTBEYacT
Ha JIONOJIHUTEIbHbBIE BOIPOCHI.

XOPOILO

(4)

OTBeT NMOJHBIN ¥ MPaBUIBHBIN, MOATBEPKACH NIPUMEpaMH; HO UX 00OCHOBAaHUE HE
apryMeHTHpOBaHO. Marepuan  HU3JI0XKEH B  ONpPEJIEICHHOW  JIOTHYECKOM
HOCJIEJOBATEILHOCTH, TPH 3TOM JOMYIIEHbl 2-3 HECYIECTBEHHbIE MOTPENIHOCTH,
UCIIpaBJieHHbIe MO TpeOOBaHUIO SK3aMeHaTopa. MarepHuanl HU3J0XKEH OCO3HaHHO,
CaMOCTOSITENIFHO, C  HCIOJNB30BaHMEM HAay4YHbIX TepMHHOB. OOyuaromuiics
UCIIBITHIBAET HE3HAYUTENIbHbIE TPYTHOCTH B OTBETAX Ha JONOJHHUTENIbHbIE BOIPOCHI.

YZIOBIICTBOPH-
TEIILHO

€)

OTBeT HeIOCTaTOYHO JOTMYECKH BBHICTPOEH, caMocCTosATeNIeH. OCHOBHBIE ITOHSATHS
yIOTpeOJIeHB! IPaBUIBHO, HO OOHapyKHBaeTCs HEIOCTATOYHOE pPAaCKPbITHE
TEOPETUYECKOI0  MaTepuaya.  BblIBHraeMble  IONOXKEHUS  HEJAOCTaTOYHO
apryMEHTUpPOBaHbBl U  HE  IOATBEPXKIEHBI  IIPUMEPAMH;  OTBET  HOCHUT
IpEUMYIECTBEHHO  ONMcaTeNbHBIM  XapakTep.  HayyHad ~ TepMHHOJIOIHs
HCIoNb3yeTcd  HemocTtaToyHo.  OOydaroImuiics  MCHBITBIBACT  JIOCTaTOYHBIE
TPYAHOCTH B OTBETaX Ha BOIPOCHIL.

HEYOBJICTBOPU-
TCJIBHO

)

OTBeT HeJAOCTaTOYHO JIOTHYECKU BBHICTPOCH, caMocTosTeneH. OCHOBHbIE MOHSTHUS
yIOTpeOJIICHB ~ HEMpaBWIbHO, OOHAPYKHMBAcTCA  HEIOCTATOYHOE  PacKphITHE
TEOPETUYECKOr0  MaTepuasia.  BblIBUraeMble  MOJOXEHUS  HEAOCTaTOYHO
apryMEHTHpPOBaHbl M He IOATBEpXKJeHbl IpuMepaMu; HaydyHas TepMHUHOJOIHUS
UCIonb3yeTca  HepocTaTodHo.  OOydaromuiics — HCIBITBIBACT — JOCTATOYHEIC
TPYAHOCTHU B OTBETAaX Ha BOIPOCHI.

14




IIpakTnyeckue padoTsl (MepBbId ceMecTp)

IIpakTuyeckas padora 1.

1. Jloka3arp, 4TO CHCTEMa BEKTOPOB KOOPAWHATHOTO MPOCTpaHCTBa R’
e;=1[1,0,0...,0],

e,=1[0,1,0,...,0],

e,=1[0,0,...,0,1]

00pasyer HEKOTOPEIH 0a3uc B R", 1 HaliTH Pa3MEPHOCTH 3TOrO IPOCTPAHCTBA.

2. Jloxa3aTh, YTO cHCcTeMa BEKTOpoB 1,7, ¢2, oOpasyer B TPOCTPAHCTBE
MHOTOYICHOB CTCTICHH, MCHBIIICH HJIM PAaBHOH 2, HEKOTOPBIA 0a3uC, M HANTH pa3MEPHOCTh
ATOr0 MPOCTPAHCTBA.

. 3. O6pa3yroT 11 BeKTopsI mpocTpanctsa R e; = {1, 2, 3} u e, = {0, 2, 3} 6Gasuc B
R?

4. O6GpasyloT 1M BeKTOpHI TpocTpaHcTBAa R’ e = {1, 2, 3}, e, = {0, =1, 1} m
e; = {1, 1,4} 6a3uc B R*?

5. lausl Tpu BekTOpa mpocTpaHctBa RS e = {2, 0, 1}, eo = {1, -1, 1} n
e; = {1,—1, —2}. Jlokasark, 4TO 3TH BEKTOPHI 0OPA3yIOT 6asuc B R’ M HANTH KOOPAUHATHI
BekTOpoB x = {3, —1,2}, y={7,—1, 1} u 2x + 4y B 3TOM 0Oa3uce.

6. Halitn xaxkoil-HuOynap 0asuc ¥ pa3MEpHOCTh MpOCTpaHCTBa M KBaJpaTHBIX
MaTpuIl 2—O0ro NOPSIKa.

7. Haiitu 6a3uc cuctemsl BEKTOPOB (a;, dy, ..., dy), PAHT U BBIPA3UTh BEKTOPHI TIO
6aze. Ecm a; = (0, 0, 1, -1), a; = (1, 1, 2, 0), a3 = (1, 1, 1, 1), a, = (3, 2, 1, 4),
as=(2,1,0,3).

IIpakTnyeckas padora 2.
1. Haiitu coOcTBeHHBbIE YHCJIa U COOCTBEHHBbIE BEKTOPHI JIMHEHHBIX OMNEPATOPOB,
3aJIaHHBIX CBOMMH MATPHUIIAMH.

2 -1 2
A=| 5 3 3
L 0 &

2. Haitt optoronampHOE MpeoOpa3oBaHue, MPHUBOJAINEE CICAYIONHe (GopMbI K
KaHOHMYECKOMY BHJY, U HAITUCATh 3TOT KAHOHUIECKUI BUI:

]]x,z + SXQZ + 2X32 + ]6X1X2 + 4X1.X3 - 20X2X3.

3. [TOCTPOMTH TOBEPXHOCTh z = X~ + ). 3ammcaTh HepaBEeHCTBA, ONpEE/ISIONIe
BHYTPEHHIOIO W BHEITHIOIO YaCTh 3JUTUITHUECKOTO TTapadoIona.

4. Paznoxute  QyHkumio f(x) =In(I-x’) B psanm Makiaopena. Haiith o61acTs
CXOJIUMOCTH TIOJTYYCHHOTO psifa.

IIpakTuyeckas padora 3.

1. Pemute aud pepentmansuoe ypasuenue y" + y'- 2y = 0.

2. Haiitu oO1ee pemenue auddepeHraabHOro YpaBHEHUsI, BHITIOJIHUTD [IPOBEPKY
y"-4y"'=0.

3. Haiitm 4wactHoe pemenne auddepeHunansHoro ypaBHeHus y"- 4y =0,
YAOBJIETBOPSIOIIEE HAYAIBHBIM ycloBUsIM y(0) = 1, y'(0) = 2.

4. Peuth onHOpogHOE AuddepeHImanbHOe YpPaBHEHHE TPEThEro TMOpsijiKa
ym + yr = 0.
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IIpakTnyeckas padora 4.
1. Pettuts cucremy:

i,

— =X, + X, +i

It 1, T kg

dax,

E=—4x1 —3x, +2
2. Pemuts cucremy npux =0,y = 1,z = 5:
y'=3y-z

z'=10y — 4z

3. IlpuBecT K KAHOHUYECKOMY BH]Ly YPaBHEHHE

u'wt2u"yu" = 2u' = S5u’,—3utxy=0.

4. Petuts ypaBHenue [ldadda

Z2dx + zdy + (3zx + 2y)dz = 0.

5. Haiitu o6mactu TUNEPOOJUMYHOCTH, JIUIUNTHUYHOCTH U NapaOOJMYHOCTH
YpaBHEHUSI U UCCIIEIOBATh UX 3aBUCUMOCTS OT /, /i€ / — YHCIIOBOI mapaMeTp.

(I=x)uy + 2xyu,, — yzuyy = 0.

IIpakTnyeckast padora S.

1. Ciy)x0a KOHTpoJsi DHeprocObITa TpoBesia BHIOOPOUYHYIO TPOBEPKY pacxoja
HIICKTPOIHEPTUH JKUTEIISIMA OJHOTO W3 MHOTOKBAapTUPHBIX 10MOB. C MOMOIIBIO
ciaydaifHoOro otobopa ObLIO BBIOpaHO /() KBApTUP U OMNpeJieieH pacxoj DJICKTPOIHEPTUU B
TEUYEHHE OJHOI0 M3 JIeTHUX MecsueB (kBt*uac): 125, 78, 102, 140, 90, 45, 50, 125, 115,
112. C BeposaTHOCTHIO (). 95 omnpenenuTe 10BEPUTEIIbHBIN UHTEPBAI ISl CPETHETO Pacxo/ia
AJIEKTPOIHEPTUM HA OJIHY KBapTUPy BO BCEM JIOME IPU YCIOBHU, YTO OTOOp OBLI:
a) MOBTOPHBIM; 0) OECIIOBTOPHBIM, U B IOME uMeeTcs 7() KBapTup.

2.B pesyabrare 10 HE3aBUCHUMBIX W3MEPEHHI HEKOTOPOH BEIUYUHBI X,
BBITIOJIHEHHBIX C OJJMHAKOBON TOUHOCTBIO, MTOJIYYEHBI ONBITHBIC JaHHbIC, IPUBEICHHBIC B
tabnure. [Ipeanonaras, 4To pe3yiabTaThl U3MEPEHUN MOJYMHEHBI HOPMAILHOMY 3aKOHY
pacnpeneneHuss BEpPOATHOCTEH, OIICHUTh UCTUHHOC 3HAYECHHE BEIMYMHBI X MPH MOMOIIN
JIOBEPUTEIILHOIO HMHTEpPBAJIa, TMOKPHIBAIONICT0 WCTHHHOE 3HAYEHUE BEJIUYUHBI X C
JIOBEPUTENILHOM BEPOSITHOCTHIO (0,95.

2|23 |27 |21 |26 | 3,1 | L& |30 | L7 | L4

3. UmeroTcst maHHBIE CpenHEW BBIPAOOTKM Ha ofHOTO padouero Y (Teic. pyd.) M
ToBapoobopoTa X (ThiC. py0.) B 20 MarasuHax 3a kBapTai. Ha ocHOBe yka3aHHBIX JaHHBIX
TpedyeTcs:

1) onpenenuTh 3aBUCUMOCTD (KOADPUIIMEHT KOPPEAUN) CPeAHEN BBIPAaOOTKU Ha
oJHOr0 paboyero ot ToBapoodopoTa,

2) COCTaBUTh YpaBHEHHE MPSIMOU pErpecCuu 3TOM 3aBUCUMOCTH.

4. C 11enpi0 aHaJIM3a B3aMMHOTO BIIMSHUSI 3apIJIaThl U TEKy4eCcTH pabodeil Chibl Ha
MATA OJHOTHUIHBIX (PUPMax ¢ OJMHAKOBBIM YHCIOM PAOOTHHUKOB MPOBEACHBI M3MEPEHUS
YPOBHS MECSYHOM 3apIiiaThl X U YKCIIa YBOJMBIIHMXCS 3a ToJ1 padouux Y:

X 100 150200 250 300

Y 60 35 20 20 15

Haiitn nuneiinyto perpeccuto Y Ha X, BBIOOPOUYHBIN KO3 QUIHEHT KOPPEIISIIHHU.
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5. KoMmmaauio 10 mpokary aBTOMOOWJIEH WHTEPECYeT 3aBHCHMOCTh MEXKIY
npoOeromM aBToMoOuIeH X U CTOMMOCTBIO €XKEMECAUYHOTO TEXHHUYECKOTO OOCITyKHBaHUSA
Y. Jlns BeIICHEHUS XapakTepa 3Toi CBs3u ObUIO 0TOOpaHo 15 aBromoOwmiieit. Tloctpoiite
rpaduK UCXOTHBIX JAHHBIX U OMPENETUTE MO HEMY XapakTep 3aBUCUMOCTH. Paccuuraiite
BBIOOpPOUHEIN  K0d(pduuuent nuHeHHON Koppersinuu [lupcona, mpoBepbTe €ro
3HauuMocTe npu 0,05. IlocTpoiite ypaBHEHHE PErpecCud W JalTe€ WHTEPIPETALNIO
MTOJIYYEHHBIX PE3YJIbTATOB.

6. Ha ocroBannu 18 HaOmomeHuil ycTaHOBIICHO, 4TO Ha 64% Bec X KOHANTEPCKUX
U3JIeNTUi 3aBUCUT OT UX o0bema Y. MokHo Jiu Ha ypoBHe 3Haunmoctu 0,05 yTBepkaarsb,

yTo MeXAy X U Y CYIIECTBYET 3aBUCUMOCTh?

IIpakTHuyeckas padora 6.
1. [TpuGb1s GUPMBI 3a HEKOTOPBIA MEPHOJ NEATEIBHOCTH IO ToJaM IPHUBEACHA

HHNXKC.
Ton 1 2 3 4 5
[TpubbuTL 3.9 4.9 3,4 1,4 1.9

1) CocraBbTe TMHEHHYIO 3aBUCUMOCTH NPUOBUIH 0 TOaM e TeIbHOCTU (PUPMBI.
2) Onpenenute OXHIaeMyl NpUObUIL Ui 6-ro roxa AesrenbHOocTH. CremaiTe

YEPTEK.
2. DKCIIepUMEHTAJIbHbIe JIAaHHBIE O 3HAYEHUSX IIEPEMEHHBIX X U Y TIPUBEJCHBI B
TabauIe.
i=1 i=2 i=3 i=4 i=5
X; 0 1 2 4 5
Vi 2.1 24 2.6 2.8 3.0

B pesynbTaTe nx BoIpaBHUBAHMS MOTy4deHa (DYHKITUSA

glx)=4x+1+1

Hcrnonp3yss METOJT HaWMMEHBIIMX KBaJpPaTOB, AallPOKCUMUPOBAThL O3TU JIAHHBIC
JUHEHHOM 3aBUCUMOCTBIO Y = ax + b (HallT mapamMeTpsl a 1 b). BBIICHUTB, Kakas U3 IBYX
JUHUK  Jy4dmie (B CMBICIIE  METOJla HAWMMCHBIIUX — KBAJpaToOB)  BBHIPABHUBACT
HKCIIepUMEHTaJIbHBIE NanHbie. Chenarh YepTex.

3. Cuurasg, 4YTO 3aBUCHMOCTh MEXIY TEPEMEHHBIMH X H J HWMEET BUJ
y =ax’ + bx + ¢, HAHTH OLIEHKU MAPAMETPOB @, b U ¢ METONOM HAMMEHBIINX KBAIPATOB

10 BBIOOpKE:

X 7 31 61 99 129 178 209
y 13 10 9 10 12 20 26
4. Jlanupie HaOMIOAEHUW HaA CciaydailHOW JByMepHod BenwmuuHOM (X, Y)

NPEACTAaBICHbl B KOPPEJALMOHHON Tabnuie. MeToloM HauMEHBIIUX KBaJApaTOB HAWTH
BBEIOOPOYHOE YpaBHEHHE NPsIMOM perpeccuu Y Ha X.

Y
& 10 20 30 40 50 M
3 7 : : ; ; 7
8 11 5 ; « y 16
13 ] 19 15 5 ; 39
18 . 3 15 6 | 25
23 ] ] /) 4 4 10
28 i : . . 3 3
n, 18 % 3% 15 8 100
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IIpakTUyeckue padoTbl (BTOPOii ceMecTp)

IIpakTuyeckas padora 1.

TeopeTnueckue uccieoBaHusl.

1. Meron, cBsA3aHHBIA C UEJICHAIPABICHHBIM CO3JaHHEM CHTYalUH, KOTOpasd
MOMOTAET U3YYUTh CBOMCTBA U SIBJEHUS )KMBOU MPUPOJIBIL:

€CTECTBEHHBIN

IMIOUPUYECKUN

TEOPETUUECKUI

HUCTOPUYECKUIA?

2. HaunHaromuii MccienoBaresp 1esbld Mecsal KOpMui ofHy rpynmy u3 10 kpeic
HOTYypTOM, M BCE OHM IpPUOABWIM B Bece. Bpiennre BETOM BBIBOJBL, KOTOpbIE HE
TpeOyIOT NaJbHENIIEr0 SKCIIEPUMEHTAIBLHOTO MOATBEPKICHUS?

Horypt — 5T0 ITyulllee NTUTaHHE [T KPIC

HekoTopsie KpbIchbl IpUOaBISIIOT B BECE MPU MUTAHUN HOTYpTOM

Horypt He cMepTeNeH ISl JaHHBIX KUBOTHBIX

VMorypT COmEpKHT BCce HEOOXODMMBIE JUIA KPbIC MHHEDAIGHBIC BEIIECTBA H
BUTAMMHBI.

3.B Tabmuue npeacTaBiEHbl MCXOJAHBIE JIaHHBIE [UIsl pacyera IOJ0BOM
HIKOHOMUYECKON 3(P(PEKTUBHOCTH OT BHEAPEHHS OPraHU3AIMOHHOTO MEPONPUATHS.
Paccuntath SKOHOMHIO BpEMEHHM 3a T0J, SKOHOMHIO [0 C€e0eCTOMMOCTH, TOAO0BON
HIKOHOMUYECKUH 3PPEKT, CPOK OKYIIAEMOCTH 3aTpart.

Tabnuua
Vcxoanble TaHHBIE ISl pacyeTa roJJOBOM YKOHOMUYECKOM Y((heKTUBHOCTH
Bennuuna
[Toka3arenu BapuaHr
1 2 3 4 S
1. DKkoHOMUS BpEMEHHU B CMEHY, MUH 25 5 10 15 20
2. KonuyecTBo yelloBeK, OXBaYCHHBIX 4 1 ) 3 1
MEpPONPUATHEM, YeJl.
3. UuciieHHOCTH NepcoHala, ] 4 9 5 6
paboTaroniero B CMeHy, 4ell.
R A 16000 1600 4000 4800 2100
MEpPONPUSTHS, PYO.
I i 6 i

}5)y6 ONlOBOH (OHA 38pabOTHOM AT, 80500 42700 98160 54240 64370
6. HopmaTuBHbI! K03pPULIUEHT
CpPaBHUTEIBLHOU SKOHOMHYECKOM 0.15 0.15 0.15 0.15 0.15
3¢ hekTHBHOCTH
7. T'ooBoii o1 pabodero BpeMeH! 247 247 247 247 247
OJTHOTO pabOTHUKA, THI

IIpakTnueckas padora 2.

dopMynHpOBaHUE TUIIOTE3bI Yepe3 MPo0IeMy UCCIE0BAHMUSL.

1. Kak noctpouts runore3y? J[Ba npeanonoxeHus:

1) baboukn UMEIOT APKYIO OKPACKY, IOTOMY UTO JICTAIOT HAJl APKUMU LIBETAMHU

2) Ilpennosioxkum, 0abOYKM HMMEIOT SPKYI0 OKpacKy, MNOTOMY YTO JIETalOT Haj
LBETaMH

2. MotuBanunoHHbIN 3TaI. [locraHOBKa MPOOIEMBI.
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[IpounTaiite. Kakoe coObITHE TTpOH301I1I0 B ropose? BoIIBUHBTE CBOM TUITOTE3HI:

CoBceM HemaBHO IPWIETEIN K HaM B TopoJ MHOIIaHeTsAHe. OHM MOX0KH Ha Hac, U
SI3BIK MX TOXKE UEM-TO HaITlOMHUHAET Halll, HO CJI0Ba KaKhe- TO CTPaHHBIE.

[TonpoOyiiTe BBIABUHYTH CBOM THUIOTE€3bI O TOM, YTO MOXET 3HAYUTh 3TO
BBICKa3bIBaHUE:

ITocne HeCkOIBKUX AHEHN, MPOBEIEHHBIX HA 3€MJI€, OHU CTAJIU PACCKA3bIBATH O TOM,
4yT0 yBUAENH. BOT, 4TO CcKa3an ojuH u3 HuX: «/[proMHas jexpa BaMpsSUYUT HBIBPEHKA)

3. [IpoBepsemocTh TUNOTE3bI. MOXKEM JIM MBI ONPENCTUTh, KTO M3 Bac MPaBHUIILHO
OTBETHUJI BO BTOPOM cliyyae?

4. C moMomIbl0 KaKWX METOJOB HCCIAEAOBAHWS MBI MOXEM TMOATBEPAUTH WM
OTIPOBEPTHYThH HAIIIK THITIOTE3HI?

1) mpounTaThk B KHUTre ( aHAIU3 JINTEPATYpPHI),

2) MPOBECTH IKCIEPUMEHT ( TECTHUPOBAHUE, OTIPOC),

3) moHa0I01aTh.

5. VopaxxHeHus: Ha KOHCTpyrpoBanue runore3. [TonpoOyiiTe BBIIBUHYTh THIIOTE3bI
IO TIOBOJTY MPEJIOKEHHBIX CUTYAIIUI:

Ecnu Ow1 s1 BUzien B TeMHOTE, Kak (DHIIMH, TO...;

Ecnu 61 y MeHs1 ObLIT HOC Ha 3aThUIKE, TO...;

YTto npousoiiieT, eciu Ha 3eMJe epecTaHyT PACTU PACTCHUS?

YTto npou30iaeT, eCiu 10KIb OyI€T UATH HE TIepecTaBas?

6. O0BEKT U mpeIMeT.

[IpencrarbTe, uTO BBI paboTacte. Baia TpymoBast Heensl pacucana MPaKTUYECKH
BCerJa 1Mo cTaHaapTHOMY rpaduky. Ecimu mpenctaBuTh KapTy W Ha HEH OTMEYaTh Ballld
MepeBUKEHUS TI0 TOPOAY, TO MOIYYUTHCA HeKasl ¢purypa ¢ 3ambiciaoBaToi (opmoii. Dta
¢dbopma ecth rpadrdecKoe 0TOOpaKEHUE BAIIICH XU3HU (BAIIETO «OOBEKTa»).

Ha stom mpumepe 0oOBSCHUTE, YTO SABIACTCS TPEIMETOM HCCIICIOBAaHUS, a UYTO
00BEKTOM, U KaK OHH COOTHOCSTCS.

7. J1Jisl MPAaKTUKOBAHUSI HABBIKOB OTPEICICHUSI MMPEAMETA U 00BEKTa UCCIICIOBAHUS
npeaaraeTcst 2 TEMBbI:

Tema 1. «/lenexnasa cucrema B JIHP»

Tema 2. «CpaBHUTENbHAs XapaKTEpPUCTUKA YacTOThl BO3HHKHOBeHHs COB B
npodeccHOHAIbHON eATeNIbHOCTH paboTHHKOB oOpa3zoBanus (IITIC u BP)».

IIpakTuyeckas padora 3.

[InaHMpoBaHKE SKCIIEPUMEHTOB U HAOIIOICHHIM.

1. Ilycts mmeercs BeIOOpKa u3 10 Hadmogenuit (o ectb N=10): x,=5, X,=2, x3=4,
x4=5, x5=7, x6=3, x7=6, x8=8, x9=3, x10=9. UccnenoBarb CBOWCTBA OJHOMEPHOMH
Clly4allHOW BEJTAYHHBI.

2. YcTaHoBKa [IJI1 HalbUICHHA JOJDKHA OBITH HACTPOCHA Ha  BEIUYUHY
CONPOTHUBIICHUSI HamNbUIIEeMbIX pe3uctopoB M(x)=15 kOm. Ilpu 3amepe noIy4YHIUCH
ciaenyromue 3Hadenms: 13,2; 14,7; 12,9; 15,3; 13.8; 14,1; 12.8; 16.8; 13,5; 14,2; 16,2;
14,1; 13,9; 14,3; 15,1 xOM. OnpeaeanTb NpaBUIbHOCTH HACTPOUKH.

3. [Ipu m3MepeHnH TOJIIMHBI CJ0sl OKUciaa 1nocie Auddy3un B O0NbIIOH NapTHH
IJIACTHH TOJIyduiachk clienyromias Beioopka: 30, 29, 28, 31, 34, 30, 28, 29, 29, 28, 30, 28,
31, 30, 29, 30, 28, 31, 30, 28, 28 Mxm. OnpeiennTh HATHINE TPYOBIX OITHOOK.

4. C moMOIIbI0 METOJIa PAHTOBOUM KOPPEJSINN YCTAHOBUTH 3HAYMMOCThH BXOJHBIX
(haKTOPOB TEXHOJIOTMYECKOTO MPOIIECCa CaMOCTOATEIBHO BHIOPAHHOM, B COOTBETCTBUU C
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TEMOH MarucTepCKOU TUCCEPTALMU HIIK B COOTBETCTBUU C BAPUAHTOM:

1 — Mexanunueckas o0paboTKa MeUaTHOH IIIATHI;

2 — (popmMupoBaHHE TOKOMTPOBOISAIIUX JIEMEHTOB NIEYATHBIX MJIAT;

3 — dopmMHpoBaHKE PUCYHKA TIEYATHBIX TLJIAT;

4 — TpaBieHUE MeU C IPOOETbHBIX MECT;

5 — HaHEeCceHue NIPUIIOWHOM NacThl HA IUIATY;

6 — ycTaHOBKa KOMIIOHEHTOB Ha IU1aTy; 7 — OIUIaBJIEHUE TPUIIOMHOMN NaCThI.

1) Kaxnaplii cTyaeHT rpymnmbl BBICTYNIA€T B POJIM JKCIIEpTa M, HE COBETYSAICH C
JIPYTUMU, JOJKEH OLEHUTh Kaxabld pakTop B Oamnax, ot 1 g0 10 uim pacimpuTh CIUCOK
¢dakTopos (1- MakcuManbHast 3HAYMMOCTB).

2) CocrtaBbTe CBOAHYI0 MAaTPHUIly pAHTOB, 3aHOCA B HEE COOTBETCTBYIOIINE
PaHIOBBIE ITOKA3aTelH, IIOJyYEHHbIE OT BCEX

3)Or1eHuTe CTEIEeHb COTJIACOBAHHOCTH SKCIEPTOB I10 KAXKI0H Hee.

4) ITocTpoliTe nUarpaMMy paHToOB

5) Cnenaiite BBIBOJ IO IPOBENEHHON paboOTe: KakoW (PAaKTOp MMEET HAMBBICIIYIO
3HAYUMOCTh; KaKOBa MPU 3TOM COTJIACOBAHHOCTh MHEHUI 3KCIIEPTOB; MO KaKoMy (akTopy
MoJTydyeHa HauOoJbllas COTIACOBAHHOCTb MHEHHH IKCHEPTOB; MO KakoMmy U3 (DakTopoB
OOJbIE BCEro pacxonsTcsi MHEHHMs; Kakhe U3 PACCMOTPEHHBIX (PAKTOPOB MOKHO
MTOPEKOMEH/I0BATh JJI MPOBENCHUS DKCIIEPUMEHTA.

IIpakTuyeckas padora 4.
B Tabmuue 1 mnpuBeneHsl 3Ha4YeHHMs BBIOOPOUYHBIX wu3MepeHud 10 mapTuii
HaIbUIIEMBIX PE3UCTOPOB.

Taomuna 1

HCXOI[HBIC JaHHBIC JJIs1 3a4a4
Houep Pesynbratel uamepennii, Om
napTuu
1 895 962 992 1109 1010 1031 986 1002 | 985 998
2 1044 998 987 995 879 1037 1031 1010 | 982 991
3 1067 1052 976 985 991 1008 1003 987 1033 962
4 1049 1031 1027 982 1013 1001 1049 | 895 1013 998
5 1045 1037 1015 1033 1003 986 1045 1044 | 986 1052
6 998 1008 1002 1013 | 981 1031 998 1067 1045 1031
7 291 1001 1010 986 1007 1003 991 1049 | 998 1037
8 972 993 987 1031 1012 992 972 1045 991 1033
) 922 999 972 1003 | 993 962 986 986 895 1013
10 967 1001 1115 992 987 998 1031 1031 1044 | 986

1. ITo 3amaHHOI BBIOOpPKE, B KOTOPYHO BXOZST pEe3yibTaThl 3aMEpOB 1-TOW U J-TOU
MMapTHUHA PE3NCTOPOB, UCCIIEIOBATH CBOMCTBA OJJTHOMEPHOM CIIy4alHON BEIIUYUHBI.

2. OueHuTe pACXOXKIACHHE CPEAHMX 3HAYEHUN COMPOTUBICHUM MEXIY IBYMS
MApPTUSIMU PE3UCTOPOB (HOMEpA MapTHU NPUBEACHBI B TA0IHIIE 2).

3. Onpenenure npaBWIBHOCT HAacTpoiku Ha BeauuuHy 1000 OM ycTaHOBKHM 1uis
HANbLICHUs] PE3UCTOPOB, MPH YCIOBUU YTO 1-Tasd U j-Tas NapTUH HANbBULAJINCH HA OJHOMN
ycTaHOBKe (Tabn. 2).

4. Onpenenute TPaHUIIBI CYIIECTBOBAHUS MCTUHHOTO 3HAYEHUSI MAaTEMaTUYECKOTO
OKHJIaHUS 1711 BBIOOPKH, B KOTOPYIO BXOAT PE3yJIbTAThl 3aMEPOB 1-TOM W ]-TOH MapTHH
PE3UCTOPOB MpHU JIOBEPUTEIIbHOM BeposiTHOCTH P=0,95 (Tad. 2).

5. Omnpenenurte Hanmmuue TPyObIX OMHMOOK B 0OIIEH BBHIOOPKE, COCTOSIICH U3
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3aMEepOB ABYX IMapTHH pe3UCTOPOB (TadiI. 2).

6. Onpeaenure, OIMHAKOBA WM pa3IMyHa TOYHOCTh 3aMEPOB 1-TOHM U JTOH MapTHi
pe3ucTopos (Tadi. 2).

7. Omnpenenwure, OAMHAKOBA WM pa3jM4Ha TOYHOCTh 3aMEpPOB YCTHIPEX MapTHI
pE3UCTOPOB (HOMEpa IMAPTUHM MPHUBEACHBI B TAOJIHIIE 2).

Tabauna 2
Howmepa naprtuii niist 3amau 1 —7
Eibieh i HART Howmepa napTuii u3 tabmauns! 1
3agaun Ne 1- 6 3amada Ne 7
1 1 2 1 2 4
2 1 3 1 2 5
3 1 4 1 2 6
4 1 5 1 2 g/
5 1 6 1 D 8
6 1 7 1 2 9
7 1 8 2 3 5
8 1 9 2 3 6
9 i 10 2 3 7
10 2 3 2 3 8
11 2 4 2 3 9
12 2 5 3 4 1
13 2 6 3 4 6
14 2 i 3 4 7

IIpakTnuyeckas padora S.

1. ChopmymupyiiTe HCOOXOAUMBIE U IOCTATOYHBIC YCIOBHS IIPOCTOTO MOA00HS IIPH
MOJICJIMPOBAHUH 33]1a4 TCOPUH YIIPYTOCTH.

2. [okaxkute MOAECIUPOBAHUE MPU HEMOJHOM PACIHIMPEHHOM MOJ00UU HA TIPUMEpe
TOHKOW TJIACTHHKH IMOCTOSTHHOM MJTU TICPEMEHHOU TOJIIUHBI /1.

3. [lokaxkuTe MOIETMPOBAHHE MMPU HEMOJIHOM PACIIMPEHHOM MOAOOUU HA TIPUMEPE
MOJICJIUPOBAHUS KeJIe300€TOHHBIX KOHCTPYKITHA.

IIpakTnuyeckas padora 6.

1. TexHonornyeckuii mpouecc (HPOPMOBKH AHOJHOM aIIOMUHUEBOH (oabru s
ANEKTPOJIMTUYECKUX  KOHJEHCATOPOB  SIBJISIETCS  HENPEPHIBHBIM  BEPOSITHOCTHBIM
mporeccoM,  3(PQPEKTUBHOCTHP  KOTOPOrO  OICHHMBACTCA  YIASABHOH  €MKOCTBIO
3a()OpMOBaHHOW (POJBIU Yy IPU OTPaHUYEHUHU IO TOKY yTeukd. K BXOAHBIM BEIMYUHAM
OTHOCSITCS: HampspDKeHUE (OPMOBKH, KOHIIEHTpAIusi OOPHOW KHCJIOTHI, YACIBbHOE
AJEKTPHUYECKOE COMPOTHBIICHHUE JJIEKTPOJUTA, TEMIEpaTypa 3JIEKTPOJINTA, KUCIOTHOCTH
AIEKTPOJINTA, HAIMYHUE HMOHOB XJIOPA, HAIMYHME THIPOOKHUCH, KOA(DPUIUEHT TpaBiICHUS
¢dbonbru, CKOpPOCTh TMPOTSXKKM  (oNIbrd  yepe3 arperar. TpeOyercss MOCTPOUTH
MaTeMaTHISCKYIO MOJIEIb Iporecca OPMOBKH IO BBIXOJHON BEJIMYMHE Y, YIUTHIBAs, YTO
MMOCTAHOBKA aKTUBHOT'O AKCIICPUMEHTA HEXEIATEIbHA.

2. HaliTu MaTteMaTU4YeCKOE OXXHUIAHWE W MOAY CIIyYallHOW BEJIMYMHBI, 3aJaHHOUN
TabauIel 3HAYCHUH X U BEPOATHOCTEH p.

X 3 5 2

» 0.1 0.6 0.3

3. Ha MeTasurypruueckoM 3aBoji€ NPOBEAECHO KOHTPOIBHOE OIPEICIEHUE TBEPAOCTHU
mo IIlopy paGouero ciosi OGOJBINON MAPTUM OMHOTHITHBIX JIMCTOTIPOKATHBIX BaJKOB.
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YcraHoBIEHO, YTO TBEPAOCTh (CiaydyalHas BEJIMYMHA X) pacHpe/esieHa HOPMAJIbHO C
MareMaTtuyeckum oxuaanuem 60 exa. no llopy u cpeIHUM KBaAPAaTUYECKUM OTKJIOHEHUEM
5 en. no lopy. Heo6xo1umMo HallTU BEPOSATHOCTh TOTO, UTO 3HAUCHHUE TBEPJIOCTU BAJKOB
3aKJII04eHO B npeaenax 57...65 en. Lllopa, oroBopennbix ['OCTowm.

IIpakTuyeckas padora 7.

1. Pa3paboTaTh ajropuT™m [Uisi HAYUCIEHHs 3apIUiaThl COIVIACHO CJIEAYIOLIEMY
MIpaBUILY: €CJIH CTax< padOThI COTPYAHUKA MEHEE IIATH JIeT, TO 3apruiata paBHa 3500 pyo.,
npu craxke oT nsata Ao 15 ner - 7000 py6., cBbimie 15 yer 3apruiata MOBBIIAETCS C
KaxbIM TofioM Ha 700 py0., mpudem npu cTaxe , mpeBbimaromnieM 30 JIeT, 0oHa COCTaBIIACT
21000 py®.

2. 1) CocraBbTe IUIaH MPEANIOIAaraeMoil MaruCTepCKOW AMCCEPTALMM IO TEMAaTUKE
BallleTO Hay4dHOro wuccienoBanus. ChopMynupyiTe 3aauyd U OKUIAEMbIE PE3YIIbTATHI
JIACCEPTALIMOHHOTO MUCCIEA0BAHUA.

2) BeimosiHuTe ~ aHaNU3 ~ CTPYKTYPHOM  aJ€KBaTHOCTH  MPEAINOaracMoi
JUCCEPTALNH.

3) Pa3paboraiiTe THIIOBOH IIJIaH JUCCEPTAITAH.

4) OrpaboTaiiTe HaBBIKM IOMCKA HAYyYHO-TEXHUYECKOW HMH(POpMalUH B CETH
WNurtepHer.

IIpakTuyeckas padora 8.

1. Kaxaplit CTyneHT mnojiyyaeT JucT Oymard W JuHEHKy. i Toro, uToOBI
MU3MEPCHUS, BBINOIHAEMBIC C TIOMONIbIO JMHEHKH C MHIJITMMETPOBBIMHU JICTICHHUSIMH,
JaBalM TpU 3Hayalue LUQpPHI, cleayeT B3STh JHUCT JJIUHONH OoJiee cTa MUJUIMMETPOB.
Kpome Toro, uro6sl pabora Obuia Oosiee HArfsSAHON, Y KaXKIOTO U3 CTYIEHTOB JOJIKEH
OBITh JIUCT OymMarw CBOCH IJIuHBI x. Jlep)ka nuHEHKY Ha paccTosHuu 5 — 10 cM Han
OyMakHBIM JIUCTOM, CJEAYET MATh pa3 ONpeAeIUTh C TOUHOCTHIO 10 MULIMMETpa JJIUHY
mucta x;'. Ilocne 3TOro BBIMONHSIOTCA MSATH U3MEPEHHWM UIMHBI JIUCTA X;, B KOTOPBIX
JMHEHNKa pacronaraeTcsi IpUMEpPHO Ha TAKOM K€ PAacCTOSHUU 3a Oymaroi. 3ateM HaxoJsAT
UCTHUHHYIO JUIMHY JIUCTA, MOJIOKUB HA HETO JIMHEHKY. Bce pe3ysbTaThl BHOCAT B €IUHYIO
TabuILy.

ITo mosnydyeHHO# TabauLE COCTABUTh TMCTOIPAMMYy PE3YJbTATOB M3MEPEHUM JIHHBI
JHUCTA: MO TOPU3OHTAIBHOH OCH OTJIOXKHUTH OTHOLICHHE MOJTYYCHHOIO 3HAYCHMS JJIUHBI K
«TOYHOWN» BETUYMHE; TI0 BEPTHKAIBHON OCH — KOJIMUYECTBO SKCIEPUMEHTAILHBIX TOYEK,
MOMABIIMX B HHTEPBAJL.

IIpakTnyeckast padora 9.

1. DKcriepruMeHTaIBHOE OMpeSeHUE YHCa .

[TpuHaIe)KHOCTH: JIMCT MIUUIMMETPOBOH OyMarm U TOHKUH CTEpKEHb —
IIPOBOJIOYHAS CIIMIIA, UTOJIKA, CITIMYKA, KapaH/alll, aBTOPYYKa U T.1.

Jlns ombpITHOTO ompeAeneHusl MPUOMIKEHHOTro 3HadeHus uucia m broddonom
IpeiaraeTcs SKCIEPUMEHT, B KOTOPOM Ha TOPU30HTAIbHYIO TUIOCKOCTb, pasrpadieHHyo
Ha KBaJlpaTHbIC KJIETKU BEPTUKAIBLHBIMU U TOPU3OHTANBHBIMU NPSIMBIMH, OTCTOSIIAMU
Jpyr OT Ipyra Ha pacCTOsHMM 2a, HayJaady, T. €. cllydadHbIM oOpa3om, OpocaeTcsi uria
nmaHou 2/ (1> 0).

[Tony4yeHHble aHHbIE BHECTH B Tabiuily U o0paboTaTh o CThIOJICHTY.
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IIpakTu4yeckas padora 10.

1. CpaBHUTE MH(POPMALIMIO, MOJIYYSHHYIO BO BpeMs MPakTUYECKuX pabot 8 u 9, ¢
y)Ke€ HUMEIONTUMUCS B HayKe JTaHHBIMHU.

2. OOBACHUTDH TOJYYCHHYIO UH(POPMAIIUIO C TOYKH 3PEHUSI COBPEMEHHBIX HAyUHBIX
TEOPHH U3 KOHTEKCTA LEJIN CCICIOBAHNU.

3. HayuHbple ¥ mpakTHuecKue pe3ynbTaThl UCCIIENOBAHUS OMMCHIBATH B KPATKOW U
MOHSITHOU (popMe B BUAE TaOJIHUIl, TpadIKOB, TUATPAMM U CXEM.

IIpakTuyeckas padora 11.

1. CocTaBuTh aHHOTALIMIO HAYYHOW CTaThbM MO TEMATHKE HAy4YHOH pabOThI
oOyyarorerocs (1o yka3zaHUIO MPEno1aBaTesis).

2. CoctaBuTh OuOIMOrpaMyecKWii CHUCOK IO IPEUIOKEHHOM TeMe B
COOTBETCTBHUH C TPEOOBAHUSIMHU.

IIpakTuyeckas padora 12.
[TpeocTaBUTh YEPHOBYIO pabOTYy MArUCTEPCKON AMCCEPTALIHH.

KpuTepun u mkaJjia onieHMBaHHUs M0 OLLCHOYHOMY CPeICTBY

NpaKTU4ecKas padora

HIkana
OLleHUBaHUA

Kpurepnii onennBanus

OTJINYHO

)

CTyZIeHT NpaBUIIBHO BBINTOIHUI 3ajaHue. [lokasan oTnuyHble BiIajeHUs HaBBIKAMU
IIpUMEHEHUs IIOJly4eHHBIX 3HAHUI M YMEHUH NpH pellleHUU NpodeccHOoHaTbHBIX
3a7ad B paMKaX yCBOGHHOIo YydeOHoro MaTepuaiga. OTBeTHa Ha Bce
JIONIOJTHUTEIIbHBIE BOIIPOCHI Ha 3allTe.

XOpOILO

(4)

CTy,Z[eHT BBIITOJIHWUJI 3aJaHUC C HEeOOJIBIIUMH HeTOYHOCTIMH. Ilokasan Xopo1aue
BJIQZICHUS HaBbIKaMH IIPHUMCHCHHS ITOJIYYCHHBIX 3HaHUH U YMCHI/Iﬁ IIpu peHIcHnUn
HpO(l)eCCI/IOHaIIBHBIX 3aJla4 B paMKaX yCBOCHHOI'O y‘ICGHOFO Marepualia. OTBeTHI Ha
OGOJILIIHHCTBO JOIOJIHUTEJILHBIX BOIIPOCOB HA 3alllUTeE.

YAOBIETBOPH-
TENbHO

3)

CTyaeHT BHIIONHHI 33JaHUE C CYIOIECTBEHHBIMH HeTouHOCTsIMU. [lokasan
YJOBIIETBOPUTEIBHOE BIIaJICHUE HABBIKAMH IIPHMEHEHUs IOJNyYCHHBIX 3HAHUHA U
YMEHUH IpU pelIeHnH MpoQecCHOHANIBHBIX 33/1a4 B paMKaX YCBOGHHOIO y4eOHOro
Matepuana. Ilpu oTBerax Ha JONONHUTENIbHbIE BONPOCHI Ha 3alllUTe ObLIO
JIOIYIIIEHO MHOTO HETOYHOCTEH.

HEYOBJICTBOPU-
TCJIBHO

2)

HpI/I BBITIOJIHEHWUH 3aJlaHUs CTYACHT IIPOAECMOHCTPHUPOBAJIL HEeJIOCTaTOYHBIM YPOBEHb
BJIaACHUSA YMCHUAMU U HaBBIKAMU TIpU PCHICHUU HpO(bGCCI/IOHaJ'ILHLIX 3aJa4 B
paMKaXx YCBOCHHOTO y‘~I€6HOI‘O MaTepuaJia. HpI/I OTBCTax Ha AJOIIOJHHUTCIIbHBIC
BOIIPOCHI HA 3allIUTC OBLIO AOIYIICHO MHOXECTBO HETOYHOCTEH.
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gPHehEPRE

OueHOYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTecTaluu.
Bomnpocsl Kk 3auéry (nepBblii cemecTp)

Marematnzauys HayKH.

YpoBHM MaTeMaTU3ALMH.

OCHOBHBIE 3TaIlbl MaTEMATU3AIMA HAYKH.

[Ipeanoceuiku UCIONB30BaHUA MATEMATUHIECKUX METOIOB B UCCIICIOBAHUAX.
CraTucTuyeckuii mokaszaTeib, CyIHOCTh, (PYHKIIUU, PA3HOBUIHOCTH.
AOCOIOTHBIC BEIMYUHBI.

OTHOCUTEbHBIEC BEJIMUUHBI.

Buabl OTHOCUTEIBHBIX BETUYMH.

3azau 1 OCHOBHOE COJIEPKAHUE CBOJIKH JAHHBIX.

['pyninupoBKa, OCHOBHOE COJICpIKAHKUE U 33]a4UH B MCCIICIOBAHUH.
OcHOBHBIE 3Tallbl MOCTPOCHUS TPYNITUPOBKH.

[ToHsiTHE TPYNITUPOBOYHOTO MPU3HAKA U €r0 IPaJIallviid.

Buae!l rpynnupoBku.

[IpaBuna noctpoenus U opopmieHus TadIUL.

JvHamudeckuii psz.

Craructnueckuit rpaduk.

Buppl cratucTiyeckux rpauxos.

KnaccudukanuoHHbie MPU3HAKY U BUbI HAYIHBIX UCCIICIOBAHUN.
JluneiiHast 3aBUCHUMOCTh MEXKIY NPU3HAKAMH, METOJAbI OMpEACICHUs

JIUHEUHOCTH.

20.
CBOMCTBA.
21.
22.
23.
24,
25.

CpCI[HI/IG BCJIMYMHBI B HAYYHOM HCCIICJOBAHUHU, UX CYIHIHOCTH MU OCHOBHBIC

VY Ci10BUS TUITMYHOCTH CPEIHUX.

Bunsl cpennux nokasareiaen COBOKYITHOCTH.

Buapl craTucTHYECKHX TTOKa3aTeIcH JTHHAMUKH.

AOCOIOTHBIC MOKA3ATENIU U3MCHCHUS PSJOB AMHAMUKHY.

OTHOCUTENbHBIE TMOKA3aTeNH U3MEHEHUS PANOB JUHAMUKHU (TEMIIBI POCTA,

TEMITbI IPUPOCTA).

26. Cpeanue noxasareiaud JTMHAMUYECKOTO pAJa.

27. Ilokazarenu Bapuamuu.

28.  Bunsl HeCIOMIHOTO HAOIOIEHUSI.

29. BpIOOpOYHOE HCCIICIOBAHHUE.

30. BniOopouHas u reHepaibHasi COBOKYITHOCTb, OCHOBHBIE CBOMCTBA BHIOOPKH.

31. DTtansl mpoBeAeHMs BBIOOPOYHOTO MCCIICIOBAHUSI.

32. OmnpexneneHue oobemMa BEIOOPKH.

33.  Cnoco0sl popMUpOBaHHS BEIOOPOUYHOI COBOKYITHOCTH.

34. OmuOKa BEIOOPKH W METOIBI €€ OTIPEe/ICTICHUS.

35. Pemnpe3eHTaTUBHOCTh BBIOOPKH, (bakTopwI, BIIHSIFOLIIME Ha
peNpe3eHTaTUBHOCTb.

36. EctecTBeHHas BHIOOpKA.

37. Bunabl Hay4HBIX UCCIIEIOBAHUM.

38. KoppensiuuoHHBIN METO/I.

39. Craructuueckoe HaOIIOEHUE KaK METOJ cOopa MHPOpMAIIUH.
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40. OcHOBHBIE BH/IBI CTATUCTUYECKOTO HAOIIOICHHSI.
41. Buasl KOpPEISILIMOHHBIX KOY(PPUIINESHTOB.

42.  KoapduuueHT TUHERHON KOPPEIISIIIU.

43.  KoadduimeHt aBTOKOPPEIISIIH.

44, Meron yHU(HUIMPOBAHHON aHKETHL.

45. MeToJ KOHTEHT-aHaJIn3a.

46. @opmbl IpPeACTaBICHUS MOJICIH.

47. Maremarnueckass MOJEIb TEXHUYECKOTO O0OBEKTA.

KpuTepuu u mKajga oieHMBAHUSA 10 OLIEHOYHOMY CPeACTBY
NMPOMEKYTOUHbI KOHTPOJIb (324€T)

XapakTepuCTHKA 3HAHHS NPEIMeTAa H OTBETOB

3ayersl

CryneHT riry0bOKO M B TOJHOM 00BEME BIaJeeT MPOrpaMMHBIM MaTepuaioM. ['pamoTHO,
MCUEPIBIBAIOIIE W JIOTUYHO €ro M3JaraeT B YCTHOM WM mHchMeHHOU (opme. [Ipu stom
3HaeT PEKOMEHJIOBaHHYIO JIMTeparypy, MpOsBIsSeT TBOPYECKHMIl IOAXON B OTBETax Ha
BOIIPOCHI M MPaBHJIFHO OOOCHOBBIBAET HMPUHSATHIC PELICHHS, XOPOIIO BIIAZICET YMECHUSIMH U
HaBbIKaMU MPY BBIIOJHEHNUHU MPAKTHYECKUX 3a/1ay.

CTyzieHT 3HaeT IporpaMMHBIH MaTepuall, IPaMOTHO U IO CYTH U3JaraeT ero B yCTHOW WM
MUCBMEHHOH (hopMe, JI0ITycKasi He3HAYUTEIIbHbIC HETOYHOCTH B YTBEPIXK/ICHHSIX, TPAKTOBKAX,
ONpEIENCHUAX U KaTeropusaX WIH He3HaYHTEIbHOE KOIUdecTBo omnbok. [Ipu aTom Biazeer
HEOOXOAMMBIMI YMEHUSIMU M HAaBbIKAMH IIPY BBIIOJHEHUH IPAKTUYECKUX 3a/1au.

CTy,E[eHT 3HAaeT TOJNBKO OCHOBHOM HpOFpaMMHBIfI MaTepuall, AOMYyCKacT HCETOYHOCTH,
HCOOCTAaTOYHO YCTKHC ¢)OpM}’J’II/IpOBKI/I, HCIIOCIICOBATCIIbHOCTh B OTBCTAX, HM3JlaraCMbIX B
YCTHOﬁ WA MTMChMEHHOM (bOpMC. HpI/I 3TOM HEAOCTATOYHO BJIAJACCT YMCHUSAMU N HaBbIKaMU
IIPpHU BBITOJIHCHUHN NNPAKTUYCCKUX 3aay. I[OHYCKaeT a0 30% omuboK B U3JIaraeMbBIX OTBETAX.

3a4TCHO

CTy,Z[CHT HE 3HACT 3HAYMTCIBHOM YacTH HIporpaMMHOTO MaTcpHalia. HpI/I 9TOM IOIIYyCKacT
MNPpUHIUIIHAIIBHBIC OIINOKU B JAOKa3aTeJIbCTBax, B TPaKTOBKEC MOHATHHA U KaTel"opPIfI,
[IPOABIIACT HU3KYIO KYIBTYPY 3HaHHfI, HE BJIaJgeeT OCHOBHBIMU YMCHUSAMHU U HABBIKaAMH IIPpH
BBIIIOJIHCHHHU IIPAKTUYCCKUX 3a/da4y. CTy,Z[CHT OTKAa3bIBAaCTCsA OT OTBCTOB Ha AOIIOJIHUTCIBHBIC
BOITPOCHI.

HC
3a4TCHO
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Bomnpocsl k 3k3ameny (BTOpoii ceMecTp)

1. Hayka, kak HeNpephIBHO pa3BHUBAIOIIASICA CHCTEMA 3HAHUNH OOBEKTUBHBIX
3aKOHOB MPUPOJIbI, 00mecTBa 1 MbinuieHus. Llens nHayku. Hayunoe uccnenoBanue. Llenu
HAy4HOTO uccaeaoBanusa. Hayuno-rexunyeckas nadopmanusi.

2. UccnenoBanue HUCTOUYHUKOB HHGpopmanuu. Pabora B Oubmuoreke. Pabora B
AIEKTPOHHOMN OubIMoTeKe. @OpMUPOBAHUE CITMCKA UCTIOJIb30BAHHOM JIUTEPATYPHI.

3. Teopetnueckue wuccnenoBanus. Ilpukiannele uccienoBaHus. TexHuueckas H
TexHojoruueckas pazpabortka. llenp paspabotku. Hayunoe nHampaiienve. HayunHas
npobnema. opmynrpoBka mpoOIeMbl W BHIABIKEHUE THIIOTE3bl. HayuHas Tema.

4. IToctaHoBKa 3amaun wuccieaoBaHusA. BoiiBmxkenue uaen. OmnpeneseHue myTen
peleHus 3a1a4u.

5. OCHOBBI METOJOJIOTMM 3KCHEPUMEHTANbHBIX HccienoBanuil. llenn u 3amaun
DKCIEPUMEHTAIIBHBIX  HcciegoBanui.  [lnanupoBanme  skcnepumenTta. Marpuna
maHupoBanus. MeroJ ciyyaiiHoro 6ananca. [loctpoeHre HHTEPIOISIUOHHBIX MOJENEH.
OntuMuzanuss  OpoueccoB  (IMJIAHUPOBAHME  SKCTPEMAIBHBIX  IKCIEPUMEHTOB).
Perpeccuonnsliii ananus. akTopHbIM IKCIIEPUMEHT.

6. MaremaTuueckas mocTraHoBka 3agaud. OnpejeneHue MHHUMAJILHOIO o0beMa
BBIOOPKH.

7. MaremaTnueckoe MOJACIMPOBAHUE. DTAlbl MATEMATHYECKOTO MOJICIHUPOBAHMUS.
Haumensmiee  geiictBue. MogenupoBaHMe Ha  OCHOBE  3aKOHA  COXPAHEHMA.
MopnenupoBaHHe Ha OCHOBE IMPHUHIMIIA HAWMEHbIIEro. MoOJenMpoBaHUE MOUCKa
ONTUMAJILHOTO PEIICHUS.

8. [locTpoeHue MaTeMaTHYECKON MOJEIIH.

9. EcTecTBCHHBIE 3KCIIEPUMEHTHL. HckyccTBEHHbIE AKCIEPUMEHTHI.
Boraucnourensaple  9kcnepuMeHThl.  JlaGopaTopHbIii  3kcmepuMeHT.  Hatyphbri
skcnepumeHT. HMccnenoBaTenbCkuil  (MOUCKOBBIN) sKcnepuMeHT. [loarBepskaarommi
JKCIEPHUMEHT.

10. ®usnueckoe MoACIMPOBAHUE UCCIIEyEMOro Tpoliecca.

11. TToaroroBka 00pa31oB U MIEMEHTOB. Pa3zpaboTka miaHa KOHTPOJIS MEPEMEHHBIX.
[IpoBenenue skcnepumenta. OOpaboTka M WHTEpHperTanus pe3ynbraroB. Iloarororka
Hay4YHOTO OTYETA.

12. [ToaroroBka 00pa3noB JUIsl IKCIEPUMEHTATBHBIX UCCIICI0OBAaHUH.

13. AHanu3  pe3ynbTaTOB  SKCHEPUMEHTANBHBIX —ucciaenoBanuid. Iloaroroska
pe3yIbTaTOB MCCIEIOBAHUS K IMyONIHKAIMA W HAyYHOW NepHoandeckoil medatn. HaydHo-
TeXHUYCCKU oTueT. Pedepar.

14. Pabota c¢ oanextponHoi Tabmuuei Excel. Maremarnyeckas o0OpaOoTka
AKCIIEPUMEHTAJIbHBIX JTaHHBIX.

15. ConocraBinenue  pe3yiapTaTOB  TEOPETUUYECKUX U DKCIEPUMEHTAJIBHBIX
uccnenoBanuil. Kpurepunm conocraBienus. Kpurepun aneKkBaTHOCTH TEOPETHUUECKUX
3aBUCUMOCTEN AKCIIEPUMEHTAIBHBIM.

16. I[TocTpoeHune rpadMKOB U AHArpaMm B JICKTPOHHOM Taomuie Excel

17. luccepraiis Kak Hay4dHbIA TPy, LEJOCTHBIN MO (opMe U OpUTHHAIBHBINA 110
coaepxkanuto. OmnpenenieHne akTyalbHOCTHM TeMbl HcciienoBanus. OrpenencHue Leiu
ucciaenoBanus. [loctaHoBKa OCHOBHBIX 3adad HMCCIeOoBaHUSA. BbIOOp METONOB W ImyTel
pellleHus] ToCTaBJeHHbIX 3a1au. O0001IeHe U 00CYXKIeHUE Pe3yJbTaTOB MCCIIC0BaHUS.
[IpencraBnenue pe3yabTaToOB UCCIEIOBAHNE HAYYHON OOIIIECTBEHHOCTH.
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18. Amanu3 rpadukoB u mumarpamm. HWHTepmperammsi pe3ynbratoB. HaydHo-
TeXHUYECKUH oTueT. Pedepar.

KpuTtepum u mkajia oneHUBaHUs 0 OLIEHOYHOMY CPeCTBY
MPOMEKYTOUYHBIH KOHTPOJIb (IK3aMeH)

Hlkana

XapakTepuCTHKA 3HAHHS NIPeIMETAa H OTBETOB
OLCHUBAHUA

CTyzneHT TiIyOOKO M B IOJNHOM oObeMe BIaJeeT IPOrpaMMHBIM MaTephaioM.
I'pamoTHO, McuepmbIBalOIle U JIOTUYHO €r0 U3/araeT B YCTHOM WM NMHUChMEHHOM
oTnu4Ho (5) dopme. Ilpu sToM 3HaeT peKOMEHIOBAHHYIO JIUTEpPATypy, MpPOSIBISET TBOPUECKUIl
IOAXO/1 B OTBETAaX Ha BOIIPOCHl M NMPaBHIBHO OOOCHOBBIBACT NPHHATHIC PEIICHHA,
XOpOIIO BlIaficeT YMEHUSIMU M HaBbIKAMY IIPU BBIIIOJIHEHUU NIPAKTUYECKUX 3a/1a4.

CTyI[eHT 3HACT HpOl"paMMHHﬁ MaTepuajl, TpaMOTHO U MO CYTH H3JIaracT €ro B
YCTHOﬁ WIM THUCBMEHHOM (bopMe, AOITyCKasd HCE3HAYUTCIIbHbIC HCETOYHOCTH B
Xopomo (4) YTBEPKACHUAX, TPAKTOBKaX, OIPEACICHUAX W KaTCropuiax HINU HE3HAYUTCIbHOC
KOJIMYECTBO OIIHOOK. HpI/I O9TOM BJIAACET HeOGXOI[I/IMBIMI/I YMEHUAMHU U HaBbIKaMHU
IIpHU BBIITOJIHCHHH IMPAKTHYCCKUX 3a4a4.

CTyZAEHT 3HAeT TOJIbKO OCHOBHOM MPOrpaMMHBINA MaTepHal, JOMyCcKaeT HETOYHOCTH,
yIIOBJIETBOPH- | HEJJOCTATOYHO 4YeTKHe (QOPMYIHPOBKH, HEIOCIe0BaTeIbHOCTE B  OTBETaXx,
TEJILHO U3araeMbIX B YCTHOW WM MUCbMeHHOM ¢opme. [Ipu 3TOM HegocTaTOYHO BiajgeeT
3) YMEHHUSIMU U HaBbIKaMH IPY BBINOJIHEHHH MpakTudeckux 3agad. lomyckaer mo 30%
ONIMOOK B M3JIaraeMbIX OTBETaX.

CTy,I[eHT He 3HaeT 3HAYUTEIbHOH YacTH OporpaMMHOIO MaTepHalia. HpI/I 3TOM

HEYHOOBJICTBOPH- | OOIYCKACT IMPUHIUITHAIBHBIC OIIIHMOKH B A0Ka3aTeJIbCTBax, B TPaKTOBKE TIOHATHH H

TCJIBbHO KaTCl"OpI/II\/'I, [IpOABIIAET HHU3KYIO KYIBTYPY 3H3.HI/II\/'I, HC BJIaJACCT OCHOBHBIMU

(2) YMEHUSIMU W HaBbIKaMU TIIpU BBIIIOJIHCHUH TMPAKTUYCCKUX 3aaad. CTy,Z[eHT
OTKa3bIBACTCA OT OTBETOB HA JOIMOJIHUTC/IbHBIC BOIIPOCHI.
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JKCNePTHOE 3AKJII0YEHUE

IlpencraBnennsiidi GoHx oreHoYHBIX cpeAcTB (manee — POC) mo IUCIMIUIMHE
«AHATUTUYECKUE U YUCICHHBIC METO/Ibl B INITAHUPOBAHUHU SKCIIEPUMEHTOB U UHKCHEPHOM
aHanuze» cooTBeTcTByeT TpeboBanusmM OI'OC BO.

IIpennaraembie (GopMbl W CpEICTBA TEKYIIETO M TMPOMEKYTOYHOIO KOHTPOJIS
aIeKBaTHBI LEJIIM W  3aJadyaM  peaju3allid  OCHOBHOM  mpodeCcCHOHATBHOU
00pa3oBaTesbHON MPOrpaMMbI 1o HanpapjieHuto noaAroroBku 08.04.01 CTpoutenbCcTBoO.

OnieHOUYHbIE CpeACTBa JUIsl TEKYHIErOo KOHTPOJIA YCIEBAEMOCTH, MPOMEXYTOUHOM
aTTECTAIMH TI0 UTOTaM OCBOCHHS JUCITUTUIHHBI TIPEICTABICHBI B TIOJITHOM 00BEME.

Buael oneHOYHBIX CpEACTB, BKJIIOYEHHBIE B MPEACTABIEHHBIA (OHJ, OTBEUAIOT
ocHOBHBIM TipuHITUTIaM (hopmupoBannst OC.

PaspabGoTanubiii U MpeACTaBACHHBIA I dKCIEPTU3bI (DOH]I OIICHOYHBIX CPEACTB
PEKOMEHAYEeTCsl K MCIOJIb30BAHUIO B MPOIECCe MOJArTOTOBKA MarvucTpPOB MO YKa3aHHOMY
HaIpPaBJICHUIO MOJTOTOBKH.

[Ipencenarens yueOHO-METOIUUECKOM
KOMHMCCUU AHTPALIUTOBCKOIO MHCTUTYTA
T€OCUCTEM U TEXHOJIOTHUH N.B. CaBuenko
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JIvcT u3MeHeHUH M JONMOJTHEHUM

Ne Buabl nonosiHennii n Jlata 1 HoMep NPOTOKOIA Hoanucs (¢
n/n U3MEHEHUH 3acenanns kageaps! (kagenp), pacuu@poBKoii)
HA KOTOPOM ObLIM PAacCMOTpPEeHbI | 3aBeAyloLiero Kageapoii
H 0100peHbI H3MEHEHUS U (3aBeayrommx
JAONOJIHEHHA KaeapaMH)
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