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Macnopr

(poHIA OLIEHOYHBIX CPEACTB MO YUeOHOH JTUCHUILIHHE

CHCHH&HLHLIC pa3aciibl BBICIIIEM MaTeMaTUKHU
U MCTOJbI PCIICHNA HAYIHO-TCXHUYCCKHX 3a1a4

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

Kon Dranl
No | OHTPOAH @OpMyHHPOBKaU KonTposmpyemsblie TeMbl y4eOHOH (popmrpo-
o/ | pyemoii KOHTPOJHPYeMOH e BAHHA

KOMIIeTeH KOMIETEeHI[HH (cemecTp

UM U3y4eHus )

1 | IIK-1 Cniocoben tBopuecku | Tema 1. JIunelinas anre6pa. DieMeHTHI 1
UCII0/Ib30BaTh B (YHKIIMOHATBHOTO aHAJIH3a.
Hay4YHOU U Tewma 2. luddepennranbHble ypaBHEHUS. 1
IPOM3BOJICTBEHHO- Tema 3. MaTemaTHueckasi CTATUCTHKA. 1
TE€XHOJIOTHYECKON Tema 4. O6paboTKa OIBITHBIX JIAHHBIX. 1
AeATCITbHOCTH 3HAaHUA | Tema 5. TeopeTndeckue UCCIIEI0BaHHUS. 2
(yHnameHTanbHBIX U | Tema 6. OCHOBBI METO/I0JIOTMH HAyYHOTO 2
MPUKITaTHBIX HCCIeIOBaHUS.
PASACIIOn Tema 7. [InanupoBaHue 3KCIIEPUMEHTOB U 2
CIeLHaIbHBIX Ha6TI0eHHiA.
AR CITATITH Tema 8 .OCHOBBI MAaTEMaTHYECKOTO U 2
IIpOrpaMMBl (pHU3MUECKOTO MOJICTUPOBAHUS B
MarucTpaTypbl CTPOUTEIIBCTBE.
Tema 9. DkcniepuMeHTaIbHbIE HCCIIETOBAHUS. 2
Tema 10. KoncTpyupoBaHue METOIUKH U 2
moI00p anmapaTypbl JUIs
IKCIIEPUMEHTAIbHBIX UCCIIETOBAaHHM.
Tema 11. MaremaTuueckasi oo6paboTka 2
SKCIICPUMCHTAIBHBIX JaHHBIX.
Tema 12. O6paboTka U aHATTU3 PE3YJILTATOB 2
HCCIIeZIOBaHUSI.
Tema 13. MeTtoguueckue NOAXOAbBI K 2
0000IIEHHIO pe3yTbTaTOB HCCIICIOBAHUS B
paMKax MarucTepckoi AUccepTaIyi.
Tema 4. O6paboTKa OIBITHBIX TaHHBIX. 1
Tema 5. Teoperndeckue ucciaeOBaHus. 2
Tema 6. OCHOBBI METOJIOJIOTUH HAYYHOI'O 2
HCCIICZIOBaHHUSL.
Tema 7. IlnanupoBanue 3KCIEPUMEHTOB U 2
HaOJTIOICHUIA.
Tema 9. DkcniepuMeHTaIbHBIE HCCIIEIOBAHUSA. 2
Tema 10. KoncTpynpoBaHuEe METOAUKH U 2
mo100p anmnapaTypbl JUIs
9KCIICPUMEHTAIbHBIX HCCIEIOBaHHM.
Tema 11. Marematudeckasi oopaboTka 2
SKCIICPUMEHTAIbHBIX JaHHBIX.
Tema 12. O0paboTka 1 aHAITU3 PE3YJITATOB 2
HCCIICZIOBAHUSL.
Tema 13. MeToauueckue MOAXOIEI K 2

O606H.I€HI/I}O PE3yIbTAaTOB UCCIICAOBaHN B
paMKax MaFHCTepCKOﬁ AUCCepTallu.
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Iloka3aTenu u KPUTCPHUHU OICHUBAHUA KOMHCTBHHHﬁ,

OIIHCAHHC IITKAJ OLICHUBAHUA

Kon
KonTpommpye
KOHTPOJIH HaumenoBanue
Ne g Iloka3zarean oneHUBaHUA MBI€ TEeMBI
pyemoii . OLIEHOYHOT0
n/n (3HaHMsA, YMEHHs1, HABBIKH) y4eOHoii
KOMIIETEH cpeacrsa
JUCIHUILIHHLI
19507
1 | IIK-1 3HATh: CIIOCOOBI TBOPUECKOTO HCIOIb30BaHuA B | Tema 1. orpoc
Hay4HOH U IIPOU3BOJICTBEHHO-TeXHONOrn4Yeckoil | Tema 2. TEOPETHYECKOTO
JIesITelIbHOCTU 3HaHU (PyHIaMEeHTalbHbIX U Tema 3. MaTepualia,
IPUKIAIHBIX Pa3[esIOB CIIELHAJIBHBIX Tewma 4. BBIIIOJIHCHHE
JUCUUILINH IPOrpPaMMbl MaruCTPaTyphbl Tewma 5. MPaKTUYECKHUX
yMeThb: TBOPUYECKHU UCIIOIb30BaTh B HAYYHOU U Tema 6. pabor
IIPOU3BOJCTBEHHO-TEXHOJIOTNYECKOMN Tema 7.
NeSITeTbHOCTH 3HaHUS PyH/TaMEHTATbHBIX U Tema 8.
NPUKIIAIHBIX PA3EsIOB CIIEHMAIBHBIX Tema 9.
JUCIUILINH IPOrpaMMBbl MarHCTpaTyphbl Tema 10.
BJIAIETh HABBIKAMH: TBOPYECKOI'O Tema 11.
UCIIOJIb30BaHUs B HAYYHOU U ITPOU3BOACTBEHHO- | Tema 12.
TEXHOJIOTHYECKOU JeITeIbHOCTH 3HaHUHN Tema 13.

(pyHIaMEHTaIbHBIX U MPUKJIaJHBIX Pa3JieIoB
CIIeLUaIbHBIX JTUCLUILINH [IPOrPaMMBbI
MarucTpaTyphbl




DoHabI OLIEHOYHBIX CpE€aACTB IO TUCIHUIIJIMHE
«CHCIII/IaJ'II)HLIC pa3aciibl BBICIIICH MAaTEMATHKHU
1 METOJBI PCIICHUA HAYUYHO-TCXHUYCCKUX 3a1a9»

Onpoc TeopeTnyecKOro MmarepuaJjia (nepBbiii ceMecTp)

Tema 1. J/Inneiinan aareopa. JjieMeHTbl PYHKIHMOHAJIBLHOIO aHAIHN3A.

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 mosem K?

6. ChopMyHpyHTe 2JICMEHTAPHBIC TEOPEMbI TCOPHUH JIMHCHHBIX ITPOCTPAHCTB.

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

8. ChopmynmupyiTe onpeaelICHIe JIMHCHHO HE3aBUCUMOU CHCTEMBI BEKTOPOB.

9. ChopmynupyiiTe onpeaeneHue JMHEHHO 3aBUCUMOM CHCTEMbI BEKTOPOB.

10. Chopmynupyiite KpuTepuid TMHEITHOM 3aBUCUMOCTH BEKTOPOB.

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

12. JlaiiTe onpeneneHue 0a3bl IMHEHHOTO MPOCTPAHCTBA.

13. JlaiiTe onpeneiicHue 0a3uca JMHEHHOTO MPOCTPaHCTBA.

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 KOOpAMHAT 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. Chpopmynupyiite TEOpEMY O JOMOJIHIEMOCTH 10 Oa3uca.

22. [laiiTe onpeaeneHne NoANpOCTPaHCTBA JIMHENHOTO MPOCTPAHCTBA.

23. ChopmynupyiiTe KpUTEpUid MOAMPOCTPAHCTBA.

24. ChopMmynupyiiTe TeopeMy O BHYTPEHHEH XxapakTepu3aluud JUMHEHHOM
000JI0UKH.

25. ChopMynupyiTe creCTBHAC O IUHESHHON 000JI0YKE ITOACUCTEMBL.

26. HazoBuTe cTaHgapTHbIE CIIOCOOBI 33JaHus IOAIPOCTPAHCTB.

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 TIPAMOI CYMMBI TTOATPOCTPAHCTB.

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 CBOMCTBA CUCTEM JIMHEWHBIX YPaBHEHUN.
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36. Kak npoBepuTh THHEWHYIO CUCTEMY YPaBHEHUN HA COBMECTHOCTh?

37. ChopmynupyiTe anrOpuT™ PEIICHUS JUHEHHBIX CUCTEM YpaBHCHHIA.

38. HazoBure crocoObl peleHust TMHENHBIX CUCTEM YPABHEHUIA.

39. Kax HailTH mOANPOCTpaHCTBA PEIICHUN B ciydae OCCUMCICHHOTO MHOXKECTBa
peleHuit?

40. Yto Takoe cKaJsIpbl?

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, YMHOXKHUTH Ha CKaJsip MaTPHIII?

46. ChopMynupyiTe CBOMCTBA YMHOKEHHUS MaTPHIIBI HA CKAJIAP.

47. ChopMynupyiiTe CBOICTBA YMHOKEHUS MaTPHUL.

48. ChopmynupyiiTe CBOMCTBA 0OpaTHBIX MATPHII.

49. Ha3z0BUTE OCHOBHBIC THITHI JINHEHHBIX MPe0oOpa3oBaHHil.

50. Yto Ha3pIBaeTCcs COOCTBEHHBIM BEKTOPOM?

51. Yto Ha3pIBaeTCSI COOCTBEHHBIM YHCJIOM (COOCTBEHHBIM 3HAUYCHHUEM )?

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. 3anuimTe o0lee YpaBHEHHUE MOBEPXHOCTH BTOPOTO MOPSIIKA.

58. [IpoknaccupuuupyiTe MOBEPXHOCTH BTOPOTO MOPSIIKA.

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

60. Kakast moBepxXHOCTH S Ha3bIBACTCS [-KpaTHO JTMHEHYATON ?

61. Kak  ompenenstorcsi ~ reOMETpUYECKUMEe  IPOCTPAHCTBA  MHOTOMEPHOM
AHAIUTUYECKOU T€OMETPUN?

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

63. B kakoMm ciiy4ae roBopsIT, YToO {X,} CXOAMUTCS 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. HazoBute Buanl nuddepeHnalbHbIX YpaBHEHHH.

2. Yto takoe audpepeHnanbHble ypaBHEHUS BTOPOTO U BBICIIUX MOPSAKOB?

3. Urto Takoe cuctemMa TMHEWHBIX T PepeHITMaTbHBIX YPaBHEHUH?

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

5.B ueM 3akiiouyaeTcs MaTpPUYHBIA CHOCOO pEIIEHUS CHUCTEM JIMHEWHBIX
nudepeHnnanbHbIX YpaBHEHUN?



6.B uem 3akmouaercs MeToa  Diliepa  pENIEHUS CUCTEM  JIMHEHHBIX
nudepeHInaTbHBIX YPaBHEHUN?

7. JlaiiTe ornpeesieHue YpaBHEHUsS B YACTHBIX IIPOU3BOJHBIX BTOPOTO IMOPAJIKA.

8. IIpoknaccuduuupyiite ypaBHEHUs B YACTHBIX [TPOU3BOJHBIX BTOPOTO MOPSIIKA.

9. HazoBuTe cmocoObl pelieHUsT YpaBHEHHUH B YacTHBIX MPOU3BOIHBIX BTOPOTO
MOPSIZIKA.

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

11. Yto Takoe UHTErpalibHAsI KpHUBasi NOJISI HAIIPaBJIECHUNA?

12. Yro Ha3wiBaeTcs (pa30BBIM MPOCTPAHCTBOM?

13. Cucrema Kakoro BHJA Ha3bIBACTCA MPAMBIM  IPOU3BEJAECHUEM  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 Jlarmiaca?

16. Kakas ¢hyHKUIMS Ha3bIBAETCS] 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 yCIOBUAX?

20. B ueM 0COOCHHOCTH COCTaBJICHUSI YpaBHEHUH JJisl L-u300paxkeHuil KonebaHui
IIPU HEHYJIEBBIX HAYAIbHBIX YCIOBUSX?

Tema 3. MareMaTu4ecKkasi CTAaTUCTHKA.

1. Yto n3yuaeT MmatreMaTn4eCcKasi CTaTUCTUKA?

2. Yto Ha3bIBaETCsA F€HEPaIbHON COBOKYITHOCTHIO?

3. Uto Ha3bIBaeTcs BHIOOPOYHOM COBOKYIMHOCTHIO (BBIOOPKOM)?

4. Yo Takoe ciydaiiHas BeJINYNHA?

5. Kakue pa3znuyaroT CTaTUCTUYECKUE PSAJIbI?

6. Kakoil Bua MMEET AUCKPETHBIM BapHAIllUOHHBIN psia?

7. Kakoii BUJ MIMEET MHTEPBAIbHBIN BAPUALIUOHHBIN psia?

8. DYHKIMI0O KaKOTr0 BHUJA HA3bIBAIOT 3MIMUPUYECKON (YHKIMEH pacmpeneneHus
BBIOOPKH?

9. YTo Takoe CTaTUCTUYECKOE pACIPENENIEHNE BEIOOPKU?

10. Yto Ha3BIBAIOT MOJUTOHOM YaCTOTHI BEIOOPKH?

11. YTo Takoe MOJIUTrOH OTHOCUTEIBHBIX YaCTOT?

12. JlaiiTe onpeneneHne TiCTOrPaMMbl YaCTOT BBIOOPKH.

13. Yto Takoe rucrorpaMmmMa OTHOCUTEIBHBIX YacTOT?

14. HopmanbsHoOe (TayccoBO) pacmpeacsicHuE.

15. Paciipenenenue y (ITupcona).

16. t-pacupeneneuue (CThrojieHTA).

17. F-pactipenencuue (Cuenexopa-Purepa).

18. Kakne OLleHKH TPUMEHSIOTCS] B MATEMATUYECKOM CTATUCTUKE?

19. Yto noapazyMeBarOT MOJI TOUCUHOM OLIEHKON?

20. HazoBure mapaMeTphbl pacipeaeiacHHs TeHepalbHON COBOKYITHOCTH.

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

22.Yem, Kpome JMCHEpPCHI, MOXHO IIOJIb30BAThCA JUJISI XapaKTEPUCTUKHU
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paccerBaHMs 3HAYEHUH TeHepaIbHON COBOKYITHOCTH BOKPYT CBOEIO CPEIHEr0?

23. B xakoM ciiyuae HECMEIleHHas OLICHKa Ha3bIBaeTCs d(PPEKTUBHOM, a B KAKOM
COCTOSITENEHOM?

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

25. Yto Takoe AOBEpUTEIbHASA BEPOATHOCTD?

26. [IpuBenuTe airopuT™M OJIHOTO M3 METOJOB TOCTPOEHUSI JIOBEPUTEIBHBIX
MHTEPBAJIOB.

277. HacKONBKO LINUPOK JOBEPUTEIbHBINA HHTEPBAJ?

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 ypoBens noBepusi f = I — a g JIA?

32. Kakoil BUJT ©UMEET JOBEPUTEIbHBIH UHTEPBAI JJIsI CPEHErO MPU HEU3BECTHOM
JUCIIEPCHH, HO 00Jb1I0M BBIOOpKE (11 > 30)?

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

32. Kakas 3aBUCHMOCTb Ha3bIBACTCS KOPPEIISIIITUOHHONI?

33. UTo Takoe perpeccuoOHHbIN aHamu3?

34. Kakue 3a71a4m peliaroTcs ¢ MOMOUIBI0 PErPECCUOHHOIO aHaIn3a?

35. ChopmynupyiiTe cBONWCTBA BHIOOPOUHOTO KOADDUIIMEHTA KOPPEISALIHH.

36. Yto Takoe napHas JUHEHHas perpeccusi?

37. ChopmynupyiTe aIropuT™ Il HaXO0KICHHUS YPaBHECHUS PErPECCHH.

38. UTto Takoe craTuCTUYeCcKas rurnoresa’?

39. HazoBure maru npoOBEPKH CTATHCTUYECKNAX TUIIOTES.

40. Kakne OBIBaIOT CTAaTUCTHYCCKUE THITOTE3bI? OXapaKTEPU3YHTE KaXKIYIO.

41. Yto Takoe CTaTUCTUYECKUI KPUTEPH?

42. Kakux BUAOB ObIBAIOT CTATUCTUYECKUE KPUTECPUU?

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 IO METOIy HAUMEHBIITUX KBAIPATOB.



Onpoc TeopeTHYeCcKOro Marepuasa (BTOpoi ceMecTp)

Tema 5. Teoperuueckue Uccjie0BaAHUS.
. Uro Takoe Hayka?
. Kak MOKHO paccMaTrprBaTh HayKy B Pa3jIM4YHbIX U3MEPEHUAX?
. Uem oTiIMyaroTCs NpOCThIe 3HAHUSA 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 rurnoTeTUYCCKU METO/1 TTO3HAHUA?
11. Chopmynupyiite 1eib HAyIHOTO HCCIICTOBAHMS.
12. HazoBure JTaIlbI BBITIOJIHEHUS UCCIIEI0BATENbCKOM paboTHI
(mocnenoBaTeNIbHOCTD BBITIOJIHEHHUS).
13. 1o kakuM npu3HAKaM KJIACCU(DUIMPYIOT HAYYHbBIC UCCIICIOBAHUA?
14. HazoBuTe ypOBHM METOJOB HAYYHOTO MO3HaHUS. OXapakTepru3ynTe KakKblil.
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 BOCXOISAIIANA MTOTOK HHMOPMAITH?
20. UTo nOHUMAIOT MOJ HUCXOASIINM TOTOKOM HH(OpMaLu?
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 UCTIOJIb30BAHHOW JTUTEPATYPhI?

O N N DWW —

Tema 6. OCHOBBI METOA0JIOTMU HAYYHOI'0 HCCIEJOBAHMS.
. C 4ero HauMHAKOTCS HAYYHbIE UCCIIEIOBAHUA?
. UTO Takoe METOAMKA HAYYHBIX UCCIICIOBAHUIN?
. HazoBuTe MeTOAMKN TEOPETUUECKHUX UCCIIEIOBAHUIA.
. HazoBuTE METOAMKHN SKCIIEPUMEHTAIIBHBIX UCCIIE0BAaHUM.
. UTo Takoe TeXHOJIOru4ecKas JOKYMEHTALHs?
. HazoBute craguu pa3pabOTKH TEXHOJOTHYECKON JOKYMEHTALUH.
. Ilepeuncnute BuabI pa3pabaTbIBaEMbIX JOKYMEHTOB.
. Uto ABNIA€TCA OCHOBHBIM TEXHOJIIOTHUYECKUM JOKYMEHTOM?
. Uto BKiIIOUAET B ce0sl TEXHOJIOTHYECKas IOKYMEeHTalMsl OOIIero Ha3HaueHus?
10. KakoBbI 11€711 HAyYHO-UCCIICI0OBATEIHCKON pabOThI?
11. KakoBbI 3a1a4n HAy4YHO-MCCIICIOBATEIBCKON PaOOThI?
12. Kakue 3agaud SIBISIIOTCS OCHOBHBIMH 3a7iauaMM (DYHKIIMOHUPOBAHUSI CUCTEMBI
HUP?
13. Yto Takoe Hay4yHOE HarpaBjicHUE?
14. YTto moHUMAIOT MO/ HAyYHOM MpoOIeMOoii?
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€0S CTPYKTYpa UCCIIEA0BaHUs?

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. YUto Oosblne, OOBEKT WM MPEIMET UCCIICIOBAHUS?

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 UCCIIEJOBAHUS.

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 KOPPEISIIIUU He JaeT xenaeMoro dddexra?

3. KakoBa o0Omas crparerus UCCIEIOBaHUS NPU ONpeAesieHUH (PaKTopoB,
BIIMSIFOLIIMX HA MPOILIECC.

4. Jlns gero ciryxat K0d(QOUIIHCHT KOHKOpAAIAN?

5. Uto xapakTepusyeT MaTpulia paHroB?

6. Kak 1o muarpamMme paHTOB ONMPEIETUTh (DAKTOPHI, OKA3BIBAIOIIUE CYIIIECTBEHHOE
BJIMSTHUE Ha MCCJIENYEeMbIi Tiporecc?

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

8. Kak Mmarematuuecku popmynupyercs 3amada oJHOPAKTOPHOTO JUCTIEPCHOHHOTO
aHannza?

9. B yem 3akirouaeTcs OCHOBHAsS Ui METOJIa IUCTIEPCUOHHOIO aHau3a?

10. Kakum o00pa3oM MpPOU3BOIWTCS OIICHUBAHWE CYIIECTBEHHOCTH BIUSHUS
dbakTopa B 01HO(AKTOPHOM ITUCIICPCUOHHOM aHAIU3E?

11. Kak npou3BoAUTCS OlleHUBaHUE BIUSHUS JIBYX (DaKTOPOB U UX B3aUMOJICUCTBHIA
B IBYX(aKTOPHOM TUCIIEPCHOHHOM aHaju3e?

12. Yem orpaHu4uBaeTCAd MNPUMEHEHHE METOJA HACBIMICHHBIX ILIAHOB IIPU
UCCIIEIOBAHUM TEXHOJIOTHYECKUX MTPOLIECCOB?

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

14. Tlouemy oOmass Marpuia IUIAHUPOBAHUS OKCIIEPUMEHTa B  METOJIe
CBEPXHACHIIIEHHBIX TJIAHOB CTPOUTCS MYTEM CIIyYaliHOTO CMEIIMBAHUS CTPOK I'PYMIOBBIX
TIJIAHOB?

15. KakoBbl yciOBHSI IPUMEHEHUS] METO/Ia CIy4yalHOro 0anaHca U 1o4emMy OHU He
MEMIAIOT ITUPOKOMY MCIOJIb30BAHUIO 3TOI0 METO/Ia TIPX MCCIEA0BAHMU TEXHOJIOTHUYECKUX
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MPOI1IECCOB?

16. [Touemy Ha Ka)KO0U MOCIEAYIOMIEH CEPUM AUArPaMM PACCEUBAHUS MOBBIILIACTCSA
TOYHOCTH OIIEHKH paccMaTpuBaeMbIX 3G HeKToB?

17. I'ne npousBoautcst Oosiee TOUHAs OlleHKa haKTopa: Ha JuarpaMMe paccerBaHUs
WIA C TOMOILBIO BCIOMOIAaTEIbHBIX TAaOMHI] M PACCUUTHIBAEMBIX € HX MOMOIIBIO
k03¢ duiireHToB perpeccun?

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

19. Yto Ha3bIBaeTCs MOJHBIM (PAKTOPHBIM IKCIIEPUMEHTAMMU?

20. Kax Bp1OMparoTcst (akTOphI IAHUPOBAHUS, UX OCHOBHBIC (0a30BbIC) YPOBHU U
MHTEpBaJbl BAPbUPOBAHUA?

21. Yka3aThs NOpAIOK NPOBEAECHUS IKCIIEpUMEHTA MeTOA0M [1DD.

22. Kak cocrapisierca MaTpuiia mianupoanus [1D3?

23. Kak BeIOpath LIEHTp IJIaHA SKCIIEPUMEHTA?

24. YeMm ompenensieTcss BeIMYMHA MHTEpBaJla BApbUPOBaHUs (pakTopa?

25. Tlouemy HEOOXOIMMO MTPOBEICHUE MMAPAIIIETbHBIX OMBITOB U UX PaHAOMU3AIMsA?

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

27. B ueM 3aKIt04aeTcs CMbICH pa3palOTKU MaTEMATUYECKOW MOJIENH 110 IPUHITUITY
«OT IPOCTOT0 — K CIOKHOMY»?

28. KakoB mTOpSIIOK CTaTUCTUYECKOM OOpabOTKM W aHajiu3a pe3yJIbTaToB
AKCIEpUMEHTa?

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

30. Kak npoBepUTh 3HAUUMOCTb OLIEHOK KO3(D(PUIIMEHTOB perpeccuu?

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

32. Ilpu KakuX ycIOBHAX OLIEHKH KO3(PHUIIMEHTOB perpeccuy HE3HAUMMBbI U KaK 3TH
YCIJIOBHSI YCTPAHUTh?

33. Kak npoBepuTh aIeKBATHOCTh MAaTEMATUYECKON MOJIETTU?

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 W (PU3HYECKOI0 MOJACJHPOBAHUA B
CTPOUTEJILCTBE.

1. Yro Takoe Moeab?

2. Yrto Ha3bIBaeTCA MOACIUPOBAHUEM?

3. Kakoe MOXHO BBIICIIUTH MOJEIIUPOBAHUE?

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

5. Kakoe MoaienmmpoBaHye Ha3bIBaeTCs UACATBHBIM MOJAETUPOBAHUEM?

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  BBIYUCIUTEIBLHOTO  JKCIIEPUMEHTA U
MaTeMaTUYECKOTO MOJICIIUPOBAHMUS.

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

14. Kakue 3Tanbl BKIIOUAET B CE0S1 MaTeMaTHUYECKOe MOJIETUpOBaHue?

15. IlpuBenute mpuMepsbl MOCTPOCHUS MATEMATUUECKHUX MOJIETIEH.

16. Yto Takoe anroputm?

17. HazoBute crocoObl TPOBEICHUs SKCIIEPUMEHTA.

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

19. MonenupoBaHue Ha OCHOBE 3aKOHA COXPAHECHMUSL.

20. HaumeHbliiee neicTrue.

21. MoaenupoBaHHu€ Ha OCHOBE MPUHIIMIIA HAUMEHBIIIETO.

22. MopnenupoBaHKEe NTOUCKA ONTUMAIBLHOIO PEIIEHUS.

23. I[locTpoeHne MaTeMaTUYECKOA MOJIEIH.

Tema 9. DkcnepuMeHTAIbLHbIE UCCJIEL0BAHMS.
. HazoBuTe BUIBI SKCIEPUMEHTOB.
. EcTeCTBEHHBIE 3KCIIEPUMEHTBHI.
. ckyccTBEHHBIE DKCIIEPUMEHTHI.
. BerunciurensHple 3KCIEPUMEHTBI.
. JJabopaTOpHBIA 3KCIIEPUMECHT.
. HaTtypH®BIi1 5kcTIepuMEHT.
. UccnenoBarenbckuii (MOMCKOBBIN) SKCIIEPUMEHT.
. [lonTBep K AarOIIMI SKCIIEPUMEHT.
. Pu3nyecKoe MOJEIUPOBAHUE UCCIIENYEMOTO MTPOIlecca.
10. ITonsiTHE 3KCHEPUMEHTAIBHOIO MeTonaa. IIpsiMble M KOCBEHHBIE W3MEPEHHS.
Junamuueckoe uzmepenre. KoHTakTHbIE M OECKOHTAKTHBIE METO/IbI H3MEPEHUI.
11. Bugsl cnexkrtpockonuu. CnekTpanbHble TpuOOphl. VICTOYHMKH CIEKTPOB.
MeTobl CHIEKTPATBLHOTO PA3JI0KEHUSI.
12. Cuctembl nsmepenuid. OnpeesieHnsi OCHOBHBIX €IUHUIl U3MEPEHHUS] B CUCTEME
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CH.

13. ®oroxpoHorpaduyecKkuil PpeKUM PETUCTpALMM JUHAMUYECKHUX [POIIECCOB.
[Ipumepsr peructpanmu  1poueccoB. CKOPOCTHbIE METOABl  ONTHKO-MEXAHHUYECKOU
peructpanuu: GOTOPErUCTPATOPHI U KaAPOBBIE KAMEPHI.

14. Bo3HUKHOBEHME TOrpenIHocTe u3MepeHuil JlabopaTOpHBbI, HATYpHBIH,
BBIYMCIIUTEIIbHBIN SKCIIEPUMEHT.

15. ®usnueckoe MonenuposaHue. JlabopaTopHOE MOIECIHPOBAHHE (PUIUYECKUX
nporeccoB. MacmTadupoBaHrie (pU3NIECKUX NPOLECCOB U SIBJICHUM.

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

1. IToaroToBka 00pa3IioB U SJIEMEHTOB.

2. Pa3zpaboTka miaHa KOHTPOJIs IEPEMEHHBIX.

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

5. Kputepuu nomodus: MEXaHHYECKOrO0 JBHKEHHS, KOHBEKTHUBHBIX IPOIECCOB,
MPOLIECCOB  TEIUIONEpeaayd MeXAY IKUAKOCThIO (Tra3oM) U OOTEKAEMBIM TEJIOM,
YUYUTBIBAIOIINE CUIIbI TPABATALIMA HECTAIMOHAPHBIX JBHKECHUH )KUIKOCTEN WUITU Ta30B.

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

7. DNEKTPOHHBIE,  ONTUYECKUE  MHKPOCKOIbI. CKaHUPYIOIIME  AJIEKTPOHHBIE
cucreMbl. PactpoBpie  MuKpockombl.  DakTOpbl,  ONPEACHAOIINE  YBEJIMYCHHE,
pa3pemiarnyr0 CIoCOOHOCTh U TAyOMHY pe3kocTH. CKaHMPYIOMMUM TyHHEIbHbBIN
MHKPOCKOT. PEHTT€HOBCKMIA MUKPOCKOIL.

8. Cpencra usMepeHuii. MeToabpl KOHTPOJIS AaBICHUH B MPOIECCE IKCICPUMEHTA.
Enunnns! usmepenus naBiieHUs. BBICOKMI 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 IKCIICPUMEHTAIBHBIX UCCIICIOBaHUH.

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. Kiaccudukanus mkai Juist ©'3MEPEHUS IKCIIEPUMEHTAIbHBIX 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. MeToauveckue moaxoabl K 00001IeHUI0 Pe3yJIbTATOB UCCIeA0BAHMUS
B PAaMKaX MarucTepcKou JuccepTamuu.

1. Yem 000CHOBaHA aKTyalbHOCTh TEMBI HCCIEIOBAHUIA?

2. B uém cocTouT paboyast TUIIOTE3a UCCIICIOBAHI ?

3. ChopmynupyiiTe eJIb HCCICTOBAHUH.

4. ChopmynupyiiTe 3a/1auu UCCISTOBAHUIA.

5. Ilepeuncnure paboOThI, KOTOPBIE MPEJACTOUT BBHIMOJIHUTH
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6. Kakue ObUTM W3y9eHBI HCTOYHUKH HAYYHO-TEXHHUYECKOW 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 UCCICI0BaHUsA?

9. KakumMu MeToZiaMM MOKET pellaThCs paccMaTpUBaeMas HAy4HO-TEXHHUYECKas
3aa4da’?

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

11. Kakoe obopymoBanue HEOOXOIWMO IJisi PEIICHUS paccMaTphBaeMas HayYHO-
TeXHAYECKas 3a71aun?

12. Kakue skcnepumenTs! (pacuérel) Bl yxe npooguwn? 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 BoIMOIHAIN?

17. Bnustanue kakux akTopoB Bbl Oynere uccieioBars?

18. Kakue Bennuunbl Bel uccinemyere?

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

20. CkoabKO onbITOB BEI peamnonaraete npoBecTu?

21. CKOJBKO TMOBTOPHBIX SKCIEPUMEHTOB Bbl OyneTe MNpOBOAUTH Ui OJIHOTO
BapuaHTa?

22. CKOJIBKO OIIBITOB OBUIO IPOBEIEHO?

23. KakoBa METOMKa N3MEPEHU (BBIUMCICHMUIA)?

24. Kakne ObITM IPUHSTHI JOTTYIICHUS !

25. KakoBa TOUHOCTb U3MEPEHU?

26. Kakue cj10)KHOCTU ObUTH BBISIBJIEHBI IIPU MTPOBEICHUH HCCIIEI0BAHUN?

27. IloTpeboBanach Jin KOPPEKTUPOBKA TIJIaHA TIPOBEACHUS UCCIIEIOBAHUN?

28. BeIsBIICHBI 11 ObLTU MIPOMaXH MPU MPOBEACHUN U3MEPEHUH?

29. Kakoii MeTon ObUT UCIOJIB30BAH JUIsl CTATUCTUYECKON 00pabOTKM pe3yIbTaTOB
UCCIEI0BAHUMI?

30. KakoB paz0poc B pe3ybTaTax UCCACAOBAHUMN?

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. HQuccepraniyst Kak Hay9HBIA TPy, LCJIOCTHBIA MO (POpME M OpUTMHAIBHBINA IO
COJICPKAHUIO.

37. O6006meHne 1 00CYKACHHUE PE3yIbTaTOB MCCIICIOBAHUS.

38. IIpencraBiieHue pe3yJbTaTOB UCCACAOBAHAE HAYIHON 0OIMECTBEHHOCTH.

39. Ananu3 rpauKoB U TUArpaMM.

40. Uurepnperanus pe3yasraToB. Hayuno-texuuueckuit otuer. Pedepart.
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Kpurtepuu u mkaJjia oieHMBaHMS 10 OLIEHOYHOMY CPe/ICTBY

cobecenoBanue (YCTHBIH/MMCbMEHHBIH OMPOC)

MIkana
OLCHUBAHUSA

Kpurepuii onenuBanus

OTJINYHO

©)

OTBeT NOJIHBIN U PaBUIbHBIN Ha OCHOBAHUHU U3YYEHHOI0 MaTepualia. BelgBUHYThIE
HOJOXKEHNSI apryMEHTHPOBAaHBI M WJUIIOCTPUPOBaHbl IpUMepaMu. Marepuan
U3JI0KEH B ONPEICICHHON JIOTHYECKOH IMOCNe0BaTeIbHOCTH, ¢ UCIOIb30BaHUEM
HaYYHBIX TEPMHHOB; OTBET CAMOCTOATENbHBIN. OOyUaromuiics yBepeHHO OTBEYacT
Ha JIONOJIHUTEIbHbBIE BOIPOCHI.

XOPOILO

(4)

OTBeT NMOJHBIN M MPaBUIBHBIN, MOATBEPHKACH NpUMepaMH; HO UX 00OCHOBaHHE He
apryMeHTHpoBaHO.  Marepuan  U3JI0KEH B ONpPEJCICHHOW  JIOTMYECKOM
HOCJIEJOBATEILHOCTH, TPH 3TOM JOMYIIEHbl 2-3 HECYIECTBEHHbIE MOTPENIHOCTH,
UCIIpaBlieHHbIe MO TpeOOBaHUIO SK3aMeHaTopa. MarepHual M3J0XKEeH OCO3HaHHO,
CaMOCTOSITENIHO, C HCIOJb30BaHMEM Hay4HBIX TepMHHOB. OOyuarommics
UCIIBITHIBAET HE3HAYUTENIbHbIE TPYTHOCTH B OTBETAX Ha JONOJHHUTENIbHbIE BOIPOCHI.

YZIOBIICTBOPH-
TEIILHO

€)

OTBeT HeIOCTaTOYHO JOTMYECKH BBHICTPOEH, caMocCTosATeNIeH. OCHOBHBIE ITOHSATHS
yIOTpeOJIeHBl IPaBUIbHO, HO OOHapyKHBacTCS HENOCTATOYHOE pAaCKpbITHE
TEOPETUYECKOr0  MaTepualla.  BbIIBUraeMble  IOJOXKEHHs  HEJAOCTATOYHO
apryMEHTUpPOBaHbBl U  HE  IOATBEPXKIEHBI  IIPUMEPAMH;  OTBET  HOCHUT
IpEUMYIECTBEHHO  ONMcaTeNbHBIM  XapakTep.  HayyHad ~ TepMHHOJIOIHs
HCHoib3yeTca  HemocrarouHo.  OOydvaromuiics  HMCOBITBIBAET  JIOCTaTOYHBIE
TPYAHOCTHU B OTBETAX Ha BOIPOCHIL.

HEYOBJICTBOPU-
TCJIBHO

)

OTBeT HeJAOCTATOYHO JIOTHYECKU BBICTPOCH, caMocTosTeneH. OCHOBHbIE MOHSTHUS
yIOTpeOJIICHB ~ HEMpaBWIbHO, OOHAPYKHMBAcTCA  HEIOCTATOYHOE  PacKphITHE
TEOPETUYECKOI0  MaTepuasla.  BbIIBUraeMble  TOJOXKEHUS  HEJIOCTaTOYHO
apryMEHTHpPOBaHbl M He IOJATBEPXKICHbl NpuMepamu; HaydHas TepMHHOJIOTHS
UCIoNb3yeTca  HemocTaTodHo.  OOydaromuiics  HCHBITBIBA€T — JOCTATOYHEIC
TPYAHOCTHU B OTBETAaX Ha BOIPOCHI.
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IIpakTnyeckue padoTsl (MepBbId ceMecTp)

IIpakTuyeckas padora 1.

1. loka3arp, 4TO CHCTEMa BEKTOPOB KOOPAWHATHOIO POCTpaHCTBa 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. Jloxazath, YTO cHcTeMa BEKTOpoB 1,¢,¢2, oOpasyer B TPOCTPAHCTBE
MHOTOYICHOB CTETICHH, MCHBIIICH HJIM PAaBHOH 2, HEKOTOPBIN 0a3KC, U HAUTH 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. laubl 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-HuOyap 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).

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

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

2. Halitu oprtoroHanpHOe MpeoOpa3oBaHue, MPUBOJMIIEE cleayroure (HopMbl K
KaHOHUYECKOMY BUJY, U HAMKUCATh 3TOT KAHOHUYECKUIN BUJL:

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

3. [TOCTPOMTH TOBEPXHOCTh z = X~ + ). 3ammcaTh HepaBEeHCTBA, ONpEE/ISIONIe
BHYTPEHHIOIO M BHEIIIHIOIO YaCTh JUTUITHUECKOTO Mapadoiouaa.

4. Paznoxute QyHkumio f(x) =In(I-x’) B psam Maxinopena. Haiftn o6macTs
CXOAMMOCTH TOJIYYE€HHOTO Psfa.

IIpakTuyeckas padora 3.

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

2. Haiitu o0O1ee pemenue auddepeHnanbsHOoro ypaBHEHUs, BBIOJIHUTE TPOBEPKY
y"-4y"'=0.

3. Hatitm 4wactHoe pemenne auddepeHunansHoro ypaBHeHus y"- 4y =0,
YAOBJIETBOPSIOIIEE HAYAIBHBIM YcIoBUsIM 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

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

5. Haiitu o6mactu TUNEPOOJUMYHOCTH, JIUIUNTHUYHOCTH U NapaOOJMYHOCTH
YPaBHEHHUS U UCCIIEJ0BATH UX 3aBUCUMOCTS OT /, T1ie / — YMUCIIOBOM TapaMeTp.

(I=x)uy + 2xyu,, — yzuyy = 0.

IIpakTnyeckast padora S.

1. Ciy)x6a KOHTpoJisi DHeprocObITa MpoBesia BBHIOOPOUYHYIO TIPOBEPKY pacxoja
HIICKTPOIHEPTUH JKUTEIISIMA OJHOTO W3 MHOTOKBAapTUPHBIX 10MOB. C MOMOIIBIO
ciaydaifiHoOro otobopa ObLIO BBIOpaHO /() KBApTUP U OMNpeJeieH 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 HE3aBUCUMBIX M3MEPEHHM HEKOTOPOM BEJIMYMHBI X,
BBITIOJIHEHHBIX C OJJMHAKOBON TOUHOCTBIO, MTOJIYYEHBI ONBITHBIC JaHHbIC, IPUBEICHHBIC B
tabnure. [Ipeanonaras, 4To pe3yiabTaThl U3MEPECHUNA MOAYUHECHBI HOPMAIBHOMY 3aKOHY
pacnpeneneHuss BEPOATHOCTEH, OIICHUTh UCTUHHOC 3HAYCHHUE BEIIMYMHBI X MPU ITOMOIIIH
JIOBEPUTEIILHOIO HMHTEpPBAJIa, TMOKPBHIBAIONIETO HCTUHHOE 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 kBapTaji. Ha oCHOBE yKa3aHHBIX JaHHBIX
TpedyeTcs:

1) onpenenuTh 3aBUCUMOCTD (KOADPUIIMEHT KOPPEAUN) CPeAHEN BBIPAaOOTKU Ha
0JIHOT0 pabovyero oT TOBapooOOpoTa,

2) COCTaBUTh YpaBHEHHE MPSIMOU pErpecCuu 3TOM 3aBUCUMOCTH.

4. C 11enpl0 aHaM3a B3aMMHOTO BIIMSHUSI 3apIJIaThl U TEKY4ECTH padoydeid CUIIbl 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 nuneiinyro perpeccuto Y Ha X, BBIOOPOUYHBIN KO3(PPUIMEHT KOPPEISLHUH.
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5. KoMmmaauio 10 mpokary aBTOMOOWJIEH WHTEPECYeT 3aBHCHMOCTh MEXKIY
npoOeromM aBromMoOunIeil X U CTOMMOCTBIO €XKEMECAYHOTO TEXHUUYECKOTO 0OCIyKMBaHUSA
Y. Jlns BeIACHEHUS XapakTepa 3TOU CBsi3M ObLIO oToOpaHo 15 aBTomMoOwmien. Iloctpoiite
rpaduK UCXOTHBIX JAHHBIX U OMPENIETUTE 10 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 ocnoBannu 18 HaOmomeHl yCTaHOBIICHO, 4TO Ha 64% Bec X KOHAUTEPCKHUX
U3JIeNTUi 3aBUCUT OT UX o0bema Y. MokHo Jiu Ha ypoBHe 3Haunmoctu 0,05 yTBepkaarsb,

yTo MeXIYy X U Y CYILECTBYET 3aBUCUMOCTh?

IIpakTHuyeckas padora 6.
1. [TpuGb1s GUPMBI 3a HEKOTOPHIA MEPUOJI NEATEIBHOCTH IO TrojaM IMPHUBEACHA

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 JIaHHBIE O 3HAYEHUSIX 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 ux BoIpaBHUBAHMS MOTy4YeHa QYyHKIIHS

glx)=4x+1+1

Hcrnonp3yss METOJT HaWMMEHBIIMX KBaJpaTOB, AaIlMPOKCUMUPOBAThL 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 anHbie. ChaenaTh 4epTex.

3. Cuurtasg, 4YTO 3aBUCHMOCTh MEXIY TEPEMEHHBIMH X H J HMEET 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. Jlanapie HaOMIOAEHWUW Haa ciaydailHOH JByMepHoi BeaumuuHOM (X, Y)

IPEICTaBICHbl B KOPPEIALMOHHON Tabiuue. MeTogoM HauMEHBLIMX KBaJpaToOB 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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IIpakTHyeckue padoThbl (BTOPOii ceMecTp)

IIpakTuyeckas padora 1.

Teopernyecknue uccaeqoBaHusl.

1. Meron, cBsA3aHHBIA C UEICHANPABICHHBIM CO3JaHUEM CUTyalud, KOTOpas
MOMOTAET U3YYUTh CBOMCTBA U SIBJEHUS )KMBOU MPUPOJIBIL:

€CTECTBEHHBIN

SMIOUPUYECKUU

TEOPETUUECKUI

HUCTOPUYECKUIA?

2. HaunHaromuii MccnenoBaresip HeJbld Mecsal KOpMUl oaHy rpynmy u3 10 kpeic
HOTYypTOM, M BCE OHM IpPUOABWIM B Bece. Bpiennre BETOM BBIBOJBL, KOTOpbIE HE
TpeOyIOT NaJbHENIIEr0 SKCIIEPUMEHTAIBLHOTO MOATBEPKICHUS?

Horypt — 3T0 Iyulllee NTUTAHHE JUTA KPIC

HekoTtopsle KpbIChI TPUOABIISIIOT B BECE NTPU TUTAaHUU HOTypTOM

Horypt He cMepTeNeH IS JaHHBIX KUBOTHBIX

MorypT COmepKHT Bce HEOOXODMMBIE JUIA KPhIC MHHEDAIBGHBIE BEIIECTBA M
BUTAMMHBI.

3.B Tabmuue npeacTaBiEHbl MCXOJAHBIE JIaHHBIE [UIsl pacyera IOJ0BOM
HKOHOMUYECKON 3(P(PEKTUBHOCTH OT BHEAPEHHS OPraHU3ALMOHHOTO MEPONPHUATHS.
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 MepcoHala, ] 4 9 5 6
paboTaroniero B CMeHy, 4ell.
R A 16000 1600 4000 4800 2100
MEpPONPUSTHS, PYO.
I i 6 i

}5)y6 ONlOBOH (OHT 38paOOTHOH MLIATEL, 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.

dopMyHpOBaHUE THIIOTE3bI Yepe3 MPOoOIeMy UCCIIETOBAHMSL.

1. Kak noctpouts runore3y? J[Ba npeanonoxeHus:

1) baGoukn UMEIOT APKYIO OKPACKY, IOTOMY UTO JIETAIOT HAJl IPKUMH 1IBETAMU

2) Ilpennonoxkum, 0abOYKHM HMMEIOT SPKYK OKpPAacKy, MOTOMY YTO JIETAlOT HaJ
LBETaMH

2. MotuBanunoHHbIN 3TaI. [locraHOBKa MPOOIIEMBI.
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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 HaITIOMHUHAET Halll, HO CJI0Ba KaKhe- TO CTPaHHBIE.

[TonpoOyiiTe BBIABUHYTH CBOM THUIOTE3bI O TOM, YTO MOXKET 3HAYUTh 3TO
BBICKa3bIBaHUE:

ITocne HeCKOMBKUX JHEHN, MPOBEIEHHBIX HA 3€MJI€, OHU CTAJIU PACCKA3BIBATH O TOM,
4yT0 yBUAENH. BOT, 4TO CcKa3an ojuH u3 HuX: «/[proMHas jexpa BaMpsSUYUT HBIBPEHKA)

3. [IpoBepsiemocTh TUNOTE3bI. MOXKEM JI MBI OIPEACTUThH, KTO U3 BAac IPABHJIHHO
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 IKCIIEPUMEHT ( TECTUPOBAHWE, OTIPOC),

3) moHa0I01aTh.

5. VipaxxHeHus: Ha KOHCTpyupoBaHue runore3. [TonpoOyiiTe BHIIBUHYTH THUITOTE3bI
IO TIOBOJTY MPEJIOKEHHBIX CUTYAIIUI:

Ecnu Ob1 s1 BUziEn B TeMHOTE, Kak (DHIIMH, TO...;

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

YTto npousoiiieT, eciu Ha 3eMJie EPEeCTaHyT pacT PacTeHUs?

YTto mpou30iaeT, eCiu 10KIb Oy/IeT WATH 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
TepeIBUKEHUS TI0 TOPOAY, TO MOIYYUTHCA HeKasi purypa c 3aMmbiciioBatoit opmoit. Jra
¢dbopma ecth rpadrdecKoe 0TOOpaKEHUE BAIIICH XU3HU (BAIIETO «OOBEKTa»).

Ha stom mpumepe 0oOBSCHUTE, YTO SBIACTCA MPEIMETOM HCCIICIOBAHHSA, & YTO
00BEKTOM, U KaK OHH COOTHOCSTCS.

7. J1Jisl MPaKTUKOBAHUSI HABBIKOB OTPECICHUSI MMPEIMETa U 00BEKTA MCCICIOBAHUS
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.

[InaHupoBaHUE SKCIIEPUMEHTOB U HAO IO ICHHM.

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. HccienoBarb CBOWCTBA OJHOMEPHOH
Clly4allHOW BEJTAYHHBI.

2. YcraHoBKa [IJI1 HalbUICHHA JOJDKHA OBITh HAcTpO€HAa HA  BEIWYHHY
CONPOTHUBIICHUSI HamNbUISIEMbIX pe3ucTtopoB M(x)=15 kOm. Ilpu 3amepe noIy4yHInCH
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 m3MepeHrH TOJIIMHBI CJIOSl OKHUCHA rocie Auddy3un B OOJbLION MapTUn
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. OnpeaenuTs HATHIHE TPYOBIX OMIHOOK.

4. C moMONIbI0 METOJIa PAHTOBOM KOPPEJNSIIMK YCTAHOBUTH 3HAYMMOCTH BXOJHBIX
(haKTOpPOB 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 — (popMupoBaHHE TOKOITPOBOSAILIMX JIEMEHTOB NIEYATHBIX MJIAT;

3 — dopmMHpoBaHKE PUCYHKA MEYaTHBIX IJIaT;

4 — TpaBieHUE MeU C IPOOETbHBIX MECT;

5 — HaHEeCceHue NIPUIIOWHOM NacThl HA IUIATY;

6 — yCTaHOBKa KOMIIOHEHTOB Ha IUIATy; 7 — OIIABJIEHUE TPUIIOMHOMN NaCThI.

1) Kaxnaplii cryneHT rpynmbl BBICTYNIA€T B POJIM JKCIIEpTa U, HE COBETYACH C
JIPYTUMU, JOJKEH OLEHUTh Kakbld (akTop B 6auiax, ot 1 1o 10 unm paciimpuTh COUCOK
¢dakTopos (1- MakcuManbHast 3HAYMMOCTB).

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

3)OrmneHuTe CTENeHb COTIACOBAHHOCTH YKCIIEPTOB 110 KaXKIOH HIee.

4) ITocTpoliTe nUarpaMMy paHToOB

5) Cnenaiite BBIBOJ IO IPOBENEHHON paboOTe: KakoW (PAaKTOp MMEET HAMBBICIIYIO
3HAYUMOCTh; KaKOBa MPU 3TOM COTJIACOBAHHOCTh MHEHUM 3KCIEPTOB; MO KaKoMy (aKkTopy
MoJydyeHa HauOoJblllas COTIACOBAHHOCTh MHEHHH HKCHEPTOB; 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
HaIbUISIEMBIX PE3UCTOPOB.

Taomuna 1

HcxonHble nanHbie 1Jis 3a1a4
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
D 1045 1037 1015 1033 1003 986 1045 1044 | 986 1052
6 998 1008 1002 1013 | 981 1031 998 1067 1045 1031
7 991 1001 1010 986 1007 1003 991 1049 | 998 1037
8 972 993 987 1031 1012 [ 992 972 1045 991 1033
9 922 999 972 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 PE3UCTOPOB, UCCIIEIOBATH CBOMCTBA OJJTHOMEPHOM CIy4alHON BEJIMYUHbI.

2. OueHuTe pACXOXJAECHHE CPEAHUX 3HAYEHUW COMPOTUBICHUM MEXKIY ABYMs
NAPTUSIMU PE3UCTOPOB (HOMEPA IMapTHil PUBEACHBI B TAOJIHIIE 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 TpPaHUIIbl CYHIECTBOBAHUS MCTHHHOTO 3HAYEHHS] MAaTEeMaTHYE€CKOTrO
OKHJIaHUS 1711 BBIOOPKH, B KOTOPYIO BXOAT PE3yJIbTAThl 3aMEPOB 1-TOM W ]-TOH MapTHH
PE3UCTOPOB MpH JIOBEpUTENIbHOU BeposiTHOCTH P=0,95 (Tadm. 2).

5. Ompenenurte HanmMuue TPyObIX OMMOOK B 0OIIEH BBHIOOPKE, COCTOSMIEH W3
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3aMEepOB JABYX IMApTHHA pe3ucTOpoB (Tadi. 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 IMAPTUH MPHUBEACHBI B TAOIHIIE 2).

Tabauna 2
Howmepa naptumii 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 IJIACTHHKH ITOCTOSTHHOM MJTU TIEPEMEHHOM TOJIIUHBI /1.

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

IIpakTnyeckas padora 6.

1. TexHonornyeckuii mpouecc (HPOPMOBKH AHOJHOM aIIOMUHUEBOH (oabru s
AIEKTPOJUTUYECKUX  KOHJEHCATOPOB  SIBJISIETCSI  HEMPEPHIBHBIM  BEPOSITHOCTHBIM
mporeccoM,  3(PQPEKTUBHOCTHP  KOTOPOrO  OICHHMBACTCA  YIASABHOH  €MKOCTBIO
3a()OpMOBaHHOW (POJBIU Yy IPU OTPaHUYEHUHU IO TOKY yTeukd. K BXOAHBIM BEIMYUHAM
OTHOCSITCS: HampspKEeHUE (POPMOBKHM, KOHIIEHTpAIUsi OOPHOW KHCIOTHI, YACIBHOE
AJEKTPHUYECKOE COMPOTHBJICHHUE JJICKTPOJIMTA, TEMIIEpaTypa 3JAEKTPOJHTA, KUCIOTHOCTh
AIEKTPOJINTA, HAIMYHUE HOHOB XJIOPA, HAIMYHE THUIPOOKUCHU, KOA(DPUIUEHT TpaBIICHUS
¢dbonbru, CKOpPOCTh TMPOTSXKKM  (oNIbrd  yepe3 arperar. TpeOyercss MOCTPOUTH
MaTeMaTHISCKYIO MOJIENb Iporecca OPMOBKH IO BBIXOJHON BEIMYMHE 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 3aBojie IPOBEIEHO KOHTPOJIBHOE OIPEIeICHUE TBEPAOCTH
mo IIlopy paGouero ciosi OGOJBINON MAPTUM OMHOTHITHBIX JIMCTOTIPOKATHBIX BaJKOB.
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YcraHoBI€HO, YTO TBEPAOCTh (CiaydyallHas BEJWYMHA X) pacHpe/esieHa HOPMAJIbHO C
MareMaTtuyeckum oxuaanuem 60 exn. no llopy u cpenHUM KBaapaTHUYECKUM OTKIOHEHHUEM
5 en. no [lopy. Heo6xo1umMo HalTU BEPOSTHOCTH TOTO, UTO 3HAYEHHUE TBEPJIOCTU BAJIKOB
3aKJII04eHO B npeaenax 57...65 en. Lllopa, oroBopennbix ['OCTowm.

IIpakTuyeckas padora 7.

1. PazpaGoTtaTh anroput™m I HAYMCICHMs 3apIuiaThl COTJIACHO CIIEIYIOIIEMY
MIPaBUITY: €CJIHM CTaXX padOThI COTPYAHUKA MEHEE IISITH JIET, TO 3apiiaTta pasHa 3500 pyo.,
npu craxke oT nsata Ao 15 ner - 7000 py6., cBbimie 15 yer 3apruiata MOBBIIAETCS C
KaxbM TofioM Ha 700 py0., mpudem mpu cTaxe , mpeBbimaromnieM 30 JIeT, 0oHa COCTaBIIAET
21000 py®.

2. 1) CocraBbTe IIaH MpEIoJIaraéMoii MaruCTepcKoM IuccepTaluy M0 TEMaTUKe
BallleTO Hay4dHOro wuccienoBanus. ChopMynupyiTe 3aauyd U OKUIAEMbIE PE3YIIbTATHI
JIACCEPTALIMOHHOTO MUCCIEA0BAHUA.

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

3) Pa3paboraiiTe THIIOBOM IIJIaH TUCCEPTAIIAH.

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

IIpakTuyeckas padora 8.

1. Kaxxaplit CTyaeHT mojiyyaeT JUCT OyMard W JuHEWKy. [lns Toro, d9toOsl
WU3MEPCHUS, BBINOTHAEMBICE C TIOMOIIbIO JHUHEHKH C MHJUTMMETPOBBIMHU JICTICHHIMH,
JaBaIM TpU 3HAuamue LUQpbI, cleayeT B3sATh JUCT JJIMHOH OoJjiee cTa MUJUIUMETPOB.
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, CJIEAYET IMSTh pa3 ONPeAeNIUTh C TOYHOCTHIO A0 MUJIUMETpPA JJIUHY
mucta x;'. Ilocne 3TOro BBIMONHSIOTCA MSATH U3MEPEHHWM UIMHBI JIUCTA X;, B KOTOPBIX
JIMHEHMKa pacronaraeTcsi IpUMEpPHO Ha TaKOM K€ PacCTOSIHUU 3a Oymaroil. 3areM HaXxoIsaT
UCTHHHYIO JUIMHY JIUCTA, MOJIOKUB HA HETO JIMHEHKY. Bce pe3ynbTaThl BHOCAT B €IMHYIO
TabuILy.

ITo nosydeHHO# TabIULE COCTABUTH TMCTOIPAaMMYy PE3YJbTATOB M3MEPEHHUM JIHHBI
JHUCTA: MO TOPU3OHTAIBHOH OCH OTJIOXKHUTH OTHOLICHHE MOJTYYCHHOIO 3HAYCHMS JJIUHBI K
«TOYHOWN» BETUYMHE; TI0 BEPTHKAIBHONH OCHU — KOJIMUYECTBO SKCIEPUMEHTAIBHBIX TOYEK,
MOMABIIMX B HHTEPBAJL.

IIpakTnyeckast padora 9.

1. DKcriepruMeHTaIBHOE OMpeSeHUE YHCa .

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

JIns OmBITHOTO oOMpeAeNeHus] MPUOMIKEHHOTO 3HadeHus unciaa m broddonom
npeiaraeTcs SKCIEePUMEHT, B KOTOPOM Ha TOPU30HTATIbHYIO IUTIOCKOCTb, pasrpadieHHyro
Ha KBaJlpaTHbIC KJIETKU BEPTUKAIBLHBIMU U TOPU3OHTANBHBIMU NPSIMBIMH, OTCTOSIIAMU
Jpyr OT Jpyra Ha pacCTOSIHMM 2a, HayJady, T. €. cillydallHbIM o0Opa3oM, OpocaeTcs uria
nmaHou 2/ (1> 0).

[Tony4yeHHble aHHbIE BHECTHU B TabuIly U 00padoTaTh 0 CTHIOJEHTY.
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IIpakTu4yeckas padora 10.

1. CpaBHUTE MH(GOPMALIMIO, MOJYYCHHYIO BO BpeMs MpakTUYeCKuX padbot 8§ u 9, ¢
y)Ke€ HUMEIONTUMUCS B HayKe JTaHHBIMHU.

2. O0OBACHUTDH MOJYYCHHYIO UH(POPMAIIHUIO C TOUKH 3PEHHSI COBPEMEHHBIX HAay4YHBIX
TEOPHUH U3 KOHTEKCTA LS UCCICI0BAHNUS.

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 CTaThM MO TEMaTHKE HAYYHOH pabOTHI
oOyyarorterocs (1o yka3zaHHUIO MPENo1aBaTelis).
2. CoctaBuTh OuOIMOrpaMyecKWii CHUCOK IO IPEUIOKEHHOM TeMe B
COOTBETCTBHUH C TPEOOBAHUSIMHU.

IIpakTuyeckas padora 12.
[TpeocTaBUTh YEPHOBYIO pabOTYy MArUCTEPCKON AMCCEPTALIHH.

KpuTepun u mkaJjia onieHMBaHHUs M0 OLICHOYHOMY 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 Matepuanga. OTBeTw Ha Bce
JIONIOJTHUTEIIbHBIE BOIIPOCHI Ha 3allTe.

XOpOILO

(4)

CTy,Z[eHT BBIITOJIHWUJI 3aJaHUC C HEeOOJIBIIUMH HeTOYHOCTIMH. Ilokasan xopomue
BJIQZICHUS HaBbIKaMH IIPHUMCHCHHS ITOJIYYCHHBIX 3HaHUH U YMCHI/Iﬁ IIpu peHIcHnUn
HpO(l)eCCI/IOHaIIBHBIX 3aZla4 B paMKax yCBOCHHOI'O y‘IC6HOFO Martepurajia. OTBeTHI Ha
OGOJILIIHHCTBO JOIOJIHUTEJILHBIX BOIIPOCOB HA 3alllUTeE.

YAOBIETBOPH-
TENbHO

3)

CTyaeHT BHIIONHHI 33JaHUE C CYIOIECTBEHHBIMH HeTouHOCTsIMU. [lokasan
YJOBIIETBOPUTENBHOE BIIaJicHUE HaBBIKAMHM IIPUMEHEHHs IOJIYYEHHBIX 3HAHUH U
YMEHM IpU pelIeHuH MpoQecCHOHANIbHBIX 3a/1ad B paMKaX YCBOGHHOI'O y4eOHOIo
Matepuana. Ilpu oTBerax Ha JONONHUTENIbHbIE BONPOCHI Ha 3alllUTe ObLIO
JIOIYIIIEHO MHOTO HETOYHOCTEH.

HEYOBJICTBOPU-
TCJIBHO

2)

HpI/I BBITIOJIHEHWUH 3aJlaHUs CTYACHT IIPOAECMOHCTPHUPOBAJIL HeJ0CTaTOYHbIH YPOBEHb
BJIaACHUSA YMCHUAMU U HaBBIKaMHU IIpU PCHICHUU HpO(bGCCI/IOHaJ'H:HLIX 3ada4 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 HayKu.

YpoBHM MaTeMaTU3ALMH.

OCHOBHBIE 3TaIlbl MaTEMATU3AIMA HAYKH.

[Ipennoceuiku UCIOAB30BaHU MATEMATUYECKUX METOIOB B UCCIICIOBAHUSX.
CraTucTuyeckuii mokaszaTeib, CyIHOCTh, (PYHKIIUU, PA3HOBUIHOCTH.
AOCOIOTHBIC BEIMYUHBI.

OTHOCHUTEbHBIEC BEJIMUUHBI.

Buabl OTHOCUTEIBHBIX BETUYMH.

3azau 1 OCHOBHOE COJIEPKAHUE CBOJIKH JAHHBIX.

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

[ToHsiTHE TPYIITUPOBOYHOTO MPU3HAKA U €T0 IPAJIALIUNA.

Buael rpynnmupoBku.

[IpaBuna noctpoenus U opopmieHus TadIUL.

JvHamudeckuii psz.

Craructnueckuit rpaduk.

Buapl cratucTiyeckux rpaukos.

KnaccudukanuoHHbie MPU3HAKY U BUbI HAYIHBIX UCCIICIOBAHUN.
JluneiiHas 3aBUCHUMOCTb MEXKIY NPU3HAKAMH, METOJbl OMpPEACICHUS

JIMHEUHOCTH.

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.

AOCOMIOTHBIC MTOKA3ATE/IU U3MCHCHUS PSIJIOB TMHAMUKH,

OTHOCUTENbHBIE TMOKA3aTeNH U3MEHEHUS PANOB JUHAMUKHU (TEMIIBI POCTA,

TEMITbI IPUPOCTA).

26. Cpeanue noxasareaud JTMHAMUUYECKOTO psaa.

27. Ilokazarenu Bapuamuu.

28.  Bunsl HeCIOMIHOTO HAOIOIEHUSI.

29. BbIOOpOYHOE HCCTICIOBAHUE.

30. BriOopouHas u reHepaibHasi COBOKYITHOCTh, 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. Cratuctuueckoe HaOIIOEHUE KaK METO]I cOopa nHGOpMaIIHH.
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40. OcHOBHBIE BH/IBI CTATUCTUYECKOTO HAOIIOICHHSI.
41. Buasl KOpPEISILIMOHHBIX KOY(PPUIINESHTOB.

42.  KoaphuuueHT TUMHERHON 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 oieHMBaAHUSA 10 OLIEHOYHOMY CPeACTBY
NMPOMEKYTOUHbI KOHTPOJIb (324€T)

XapakTepuCTHKA 3HAHHS NPEIMeTAa H OTBETOB

3ayersl

CryneHT riry0boKO M B MOJHOM 00BeMe BilajecT MPOrpaMMHBIM MaTepuaioM. I'pamoTHO,
MCUEPIBIBAIOIIE W JIOTUYHO €ro M3JaracT B YCTHOW WM MHcbMeHHOW ¢opme. [Ipu sTom
3HaeT PEKOMEHJIOBaHHYIO JMTepaTypy, HpOsBIsSeT TBOPYECKHIl IOAXOJN B OTBETax Ha
BOIIPOCHI M MPaBHJIFHO OOOCHOBBIBAET HMPUHSATHIC PELICHHS, XOPOIIO BIIAZICET YMECHUSIMH U
HaBbIKaMU MPY BBIIOJHEHNUHU MPAKTHYECKUX 3a/1ay.

CTy,Z[eHT 3HaAcCT HpOl"paMMHHﬁ MaTtepuall, ' paMOTHO U IO CYyTH HU3JIaraet ero B }’CTHOI‘/’I nimn
MHCEMEHHOMN (bopMe, AOITyCKas HE3HAYUTCIIbHBIC HCTOYHOCTHU B YTBCPXKACHUAX, TPAKTOBKAX,
OIIPEACIICHUAX U KAaTCTOPUAX NI HESHAYHUTCIIbHOC KOJIMYECTBO OIIHOOK. HpI/I 9TOM BJIaJACCT
HCO6XOI[I/IMBIMI/I YMCHMSIMU M HaBbIKaMU IIPU BBIITOJIHCHUH TPAKTUYCCKUX 3a/1a4.

CTy,E[eHT 3HaeT TONIBLKO OCHOBHOM npor paMMHBIﬁ MaTepuall, AOIYyCKacT HCETOYHOCTH,
HCOOCTAaTOYHO YCTKHC ¢)OpM}’J’II/IpOBKI/I, HCIIOCIICOBATCIIbHOCTh B OTBCTAX, HM3JlaraCMbIX B
YCTHOﬁ WA MTMChMEHHOM (bOpMC. HpI/I OTOM HEAOCTATOYHO BJIANCCT YMCHHUAMHU U HABBIKAMU
IIPpHU BBITOJIHCHUHN NNPAKTUYCCKUX 3aay. I[onycxaeT a0 30% omub0oK B U3JIaraeMbIX OTBETAX.

3a4TCHO

CTy,Z[CHT HE 3HACT 3HAYMTCIBHOM YacTH HIporpaMMHOTO MaTcpHalia. HpI/I 9TOM IOIIYyCKacT
MNPpUHIUIIHAIIBHBIC OIINOKU B JAOKa3aTeJIbCTBax, B TPaKTOBKE MOHATHHA U KaTel"opPIfI,
[IPOABIIACT HU3KYIO KYIIBTYPY 3HaHHI>'I, HE BJIaJIc€T OCHOBHBIMH YMEHUIMHN U HaBbIKaMU IIPU
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 HeNpephlBHO pa3BUBAIOIIASICS CHCTEMA 3HAHUNW OOBEKTUBHBIX
3aKOHOB MPHUPOJIbI, 001IecTBa U MbinuieHus. Lens Hayku. Hayunoe nccnenosanue. Llenu
HAy4HOTO uccaeaoBanusa. Hayuno-rexunyeckas nadopmanusi.

2. UccnenoBanue HUCTOYHUKOB HH(popmainuu. Pabora B Oubmnoreke. Pabora B
AJNEKTPOHHOM 6ubInoTexe. @opMUpOBaHUE CITMCKA UCTIOJIb30BAHHOM JIUTEPATYPHI.

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

4. ITocTaHoBKa 3amaud wuccieaoBaHusA. BoiiBmxkenue ujaen. OmnpenesieHHe MyTei
peleHus 3a1a4u.

5. OCHOBBI METOJOJIOTMM 3KCHEPUMEHTANbHBIX HccienoBanuil. llenn u 3amaun
DKCIMEPUMEHTAIIBHBIX ~ HccienaoBanu.  [lmanupoBanme  skcnepumenTta.  Marpuia
mIaHupoBaHus. MertoJ ciyyaiiHoro 6ananca. [loctpoeHre HHTEPIOISIUOHHBIX MOJIETIEH.
OntuMuzanuss  NpoleccoB  (MJAHUPOBAHUE  SKCTPEMATIBHBIX  3KCIEPHUMEHTOB).
Perpeccuonnsliii ananus. akTopHbIM IKCIIEPUMEHT.

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

7. MaremaTuueckoe MOJACIMPOBAHUE. IJTAllbl MAaTEMATHYECKOr0 MOAECIHPOBAHUS.
Haumensmiee  geiictBue.  MojgenupoBaHue Ha  OCHOBE  3aKOHAa  COXPAHEHMS.
MopnenupoBaHHe Ha OCHOBE IMPHUHIMIIA HAWMEHbIIEro. MoOJenMpoBaHUE MOUCKa
ONTUMAJILHOTO PEIICHUS.

8. [locTpoeHue MaTeMaTHYECKON MOJEIIH.

9. EcTecTBCHHBIE 3KCIIEPUMEHTHL. HckyccTBEeHHbBIE AKCIEPUMEHTHI.
Boraucnurenpaple  9kcnepuMeHTHl.  JlabopaTopHbiii  akcriepuMeHT.  Harypabii
skcnepumeHT. HMccnenoBaTenbCkuil  (MOUCKOBBIN) sKcnepuMeHT. [loarBepskaarommi
JKCIEPHUMEHT.

10. ®usnueckoe MoACIMPOBAHUE UCCIIEyEMOro Tpoliecca.

11. TToaroroBka 00pa31oB U AIEMEHTOB. Pa3zpaboTka miiaHa KOHTPOJIS IEPEMCHHBIX.
[IpoBenenue skcnepumenta. OOpaboTka M WHTEpHperTanus pe3ynbraroB. Iloarororka
Hay4YHOTO OTYETA.

12. IToaroroBka 00pa3oB JUIs SIKCIEPUMEHTATBHBIX UCCIICIOBAaHUH.

13. AHanu3  pe3ynbTaTOB  SKCIEPUMEHTANBHBIX — uccinenoBanuid. Iloaroroska
pe3yIbTaTOB MCCIIEIOBAHUS K IyONIHKAIMK M HAYYHON MEepHoANYecKoi medatd. HaydHo-
TeXHUYCCKU oTueT. Pedepar.

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

15. ConocraBinenue  pe3yibTaTOB  TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX
uccnenoBanuil. Kpurepunm conocraBieHus. KpuTepuum aeKBaTHOCTH TEOPETHUUECKUX
3aBUCUMOCTEN AKCIIEPUMEHTAIBHBIM.

16. [TocTpoeHune rpadKoOB U IHarpaMm B JICKTPOHHOM Tabmmie Excel

17. luccepraiis Kak Hay4dHbIA TPy, LEJOCTHBIN MO (opMe U OpUTHHAIBHBINA 110
coaepxkanuto. OmnpenesneHne akTyalbHOCTHM TEMbl uccienoBaHus. OnpencsieHue Uean
ucciaenoBanus. [loctaHoBKa OCHOBHBIX 3adad HMCCIeOoBaHUSA. BbIOOp METONOB W ImyTel
pellleHus] ToCTaBJeHHbIX 3a1au. O0001IeHe U 00CYXKIeHUE Pe3yJbTaTOB MCCIIC0BaHUS.
[Ipencrasnenue pe3yabTaTOB UCCIEIOBAHNE HAYYHON OOIIECTBEHHOCTH.
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18. Amanu3 rpadukoB u muarpamm. HHTepmperammsi pe3ynbratoB. HaydHo-
TeXHUYECKUH oTueT. Pedepar.

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

Hlkana

XapakTepuCTHKA 3HAHHS NIPeIMeTAa U OTBETOB
OLCHUBAHUA

CTyneHT TiyOOKO M B TIOJHOM O0BEMe BiIafeeT INPOrPaMMHBIM MaTepHAaJIOM.
I'pamoTHO, McuepmbIBalOIle U JIOTUYHO €r0 U3/araeT B YCTHOM WM MHUChMEHHOM
oTnu4Ho (5) dopme. Ilpu sToM 3HaeT peKOMEHIOBAHHYIO JIUTEpPATypy, MpPOSIBISET TBOPUECKUIl
HOAXO/l B OTBETaX Ha BOIPOCHI M MPaBHIBHO OOOCHOBBIBACT NPHHATHIC PELICHUS,
XOpOIIO BlIaficeT YMEHUSIMU M HaBbIKAMY IIPU BBIIIOJIHEHUU NIPAKTUYECKUX 3a/1a4.

CTyI[eHT 3HACT HpOl"paMMHHﬁ MaTepuall, rpaMOTHO MU TIO CYTH H3JIaracT €ro B
YCTHOﬁ WIM THUCBMEHHOM (bopMe, AOITyCKasd HCE3HAYUTCIIbHbIC HCTOYHOCTHU B
Xopomo (4) YTBEPIKACHUAX, TpPaKTOBKaX, OIPCACICHUAX W KaATCropudax HIN HE3HAYUTCIBbHOC
KOJIMYECTBO OIIHOOK. HpI/I O9TOM BJIAACET HeOGXOI[I/IMBIMI/I YMEHUAMHU U HaBbIKaMHU
IIpHU BBIITOJIHCHHH IMPAKTHYCCKUX 3a4a4.

CTyZeHT 3HAeT TOJIbKO OCHOBHOM MPOTpaMMHBIN MaTepHal, I0MycKaeT HETOYHOCTH,
yIOBIIETBOPH- | HEJJOCTATOYHO 4YeTKHe (OPMYIHPOBKH, HEIOCIeJ0BaTeIbHOCTh B OTBETaXx,
TEJILHO U3JaraeMbIX B YCTHOW WM MHUCbMeHHOM ¢opme. [Ipu 3TOM HeJ0CTaTOYHO BiIajgeeT
3) YMEHHUSIMU U HaBbIKaMH IPY BBINOJIHEHHH MpakTudeckux 3agad. lomyckaer mo 30%
ONIMOOK B M3JIaraeMbIX OTBETax.

CTy,I[eHT He 3HaeT 3HAYWTEIbHOM YacTu oporpaMMHOI'0 MaTepHala. HpI/I 3TOM

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

TCJIBbHO KaTCFOPHﬁ, [IpOABIIAET HHU3KYIO KYIBTYPY 3HaHI/II\/'I, HC BJIaJACCT OCHOBHBIMU

(2) YMEHUSIMU W HaBbIKaMH IPU BBINOJHCHHH MPAaKTUYCCKUX 3aJad. CTy,Z[CHT
OTKa3bIBACTCA OT OTBETOB HA JOIMOJIHUTC/IbHBIC BOIIPOCHI.
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JKCNePTHOE 3AKJII0YEHUE

IlpencraBnennsiidi GoHx oreHoYHBIX cpeAcTB (manee — POC) mo IUCIUIUIMHE
«CreuuanbHbIe pa3Aeiibl BHICIICH MATEMATHKHU U METOAbI PEIICHUS HAYYHO-TEXHUYECKHUX
3a1au» cooTBeTcTBYET TpeboBanusimM OI'OC BO.

IIpennaraembie (GopMbl W CpEICTBA TEKYIIETO M TMPOMEKYTOYHOIO KOHTPOJIS
aIeKBaTHBI LEJIIM W  3aJadyaM  peaju3allid  OCHOBHOM  mpodeCcCHOHATBHOU
00pa3oBaTeNbHONM MporpaMMbl 10O HampapiieHHt0 moAroroBku 05.04.06 Dxosiorus u
MPUPOIOTIOIB30BAHKE.

OrnieHOYHbBIE CpeACTBA JUI TEKYLIET0 KOHTPOJIA YCIEBAEMOCTH, MPOMEXKYTOUHOM
aTTeCTallM M0 UTOTaM OCBOCHHUSI TUCIUILUIMHBI IPE/ICTABIEHBI B IOJIHOM OOBEME.

Buapl OLEHOYHBIX CpEACTB, BKIIOYEHHBIE B MPEACTABICHHBIA (DOHJ, OTBEYAIOT
OCHOBHBIM TpuHITHTIaM (hopmupoBanus POC.

Pa3paboTanHblil ¥ TpeACTaBICHHBINA IS AKCOEPTU3bl (JOHN OIEHOYHBIX CPEIICTB
PEKOMEHYEeTCs] K MCIOJIb30BAHUIO B IMPOIIECCE MOJATOTOBKM MAarkucTpOB IO YKa3aHHOMY
HaIpPaBJICHUIO MOJTOTOBKH.

[Ipeacenarens yueOHO-METOIUUECKOM
KOMHUCCHH AHTPAIUTOBCKOTO HHCTUTYTA
TE€OCUCTEM U TEXHOJOTHUH N.B. CaBueHKO
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JIucT u3MeHeHUM M JONMOJTHEHUN

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