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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

— OBJAJICHUE CHUCTEMOW 3HAHUI MO OpraHu3all U I[OCTAHOBKE (UINYECKOTO
AKCIIEPUMEHTA C IIOCIIEAYIOLUIUM aHAIM30M U OLICHKOW MOJIYYEHHbIX PE3YIbTaTOB;

— ¢hopMUpOBaHNE YMEHHUM MPUMEHSATH TEOPETUUECKUN MaTepUal K aHAIN3y KOHKPETHBIX
(UBHYECKUX CUTYAIUH, SKCIIEPUMEHTATBHO U3y4aTh OCHOBHBIE 3aKOHOMEPHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumumaa OCHOBBI  (PM3MYECKOTO IKCHEPUMEHTa M METPOJIOTUH  BXOJIUT B
BapHaTUBHYIO YaCTh Y4eOHOTO Ij1aHa 00pa30BaTeNbHON IPOrpPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

DOnemeHtapHas pusuka

[IpakTukyM penieHus GU3NIECKUX 3a1a4

3Hanus (YMEHHs, BIAJICHUS), OJyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

VY4ueOHas - TpakTUKa 10 MOJYYCHHIO MEPBUYHBIX NPO(PECCHOHANBHBIX YMEHHHA H
HABBIKOB

MeTo/1b1 yIBTPa3ByKOBBIX UCCIIEOBAHUI KOHASHCUPOBAHHBIX CPe]]

[InanupoBaHue dKCIIEpUMEHTA

Ou3nuecKue U XUMUYECKHE METO Il KOHTPOJISI OKPYKAFOIIEH Cpe/Ibl

O6paboTKa JTaHHBIX SKCIICPUMEHTA

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbpTaTte ocBoeHUS AUCUUITTUHBI (MOAYs) «OCHOBBI (PU3NUECKOT0 IKCIIEPUMEHTA U
METPOJIOTHIY 00YJArOIIHIACS JOIKEH 00JIaaTh CIICTYOIIUMU KOMITICTCHIIUSAMMU:

CTpyKTYypHBIT [Tnanupyemsble pe3yabTaThl 00yUeHHS
AJIEMEHT
KOMIIETEHIINHT

OK-7 cnocoGHOCTBIO K CaMOOPraHU3aluy U caMo0Opa30BaHUIO

3HaTh TEOPETUYECKHE OCHOBBI ()yHIaMEHTAJIbHBIX (PU3UUECKUX SIBJICHUH,
OCHOBHBIE ITOHSTHS, 3aKOHBI U MOJIENTU (PU3UKU

YMeTh OCYHICCTBJIATDH ITOMUCK HGO6XOI[I/IMOI>'I JJI TPOBEACHHU A SKCIICPUMECHTAJIBHOT'O
HUCCICIOBAaHUA I/IH(1)OpMaI_II/II/I C UCITOJIB30BAHUCM PA3TIUYHBIX UCTOYHUKOB

Brnaners HaBBIKAMU 00Pa0OTKH, CUCTEMATU3AI[NH, KPUTUIECKOTO aHAIH3a
¢uznyeckoil uupopmau

OIIK-1 crtocoOHOCTBIO HCTIOIB30BaTh B MPO(ECCUOHATBLHOM IeITeTbHOCTH 0a30BbIC
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIIOUasl 3HAHUS O MIpeIMeTe U 00bEeKTaX U3yUeHUs, MeToAax
HCCIICO0BaHUs, COBPECMEHHBIX KOHICIIIHAX, JOCTUIKCHUAX U OTPAHUYCHHUAX €CTCCTBCHHBIX HAYK

3HaThb OCHOBHBIE 3aKOHBI, IPUHIUIIBI, TEOPHH, JIEKAILIUE B OCHOBE 3HAHUM 13
00J1aCTH BCceX pa3zeioB IEMEHTAPHON (PU3UKU

Ymerb CaMOCTOSITENIbHO Ha-XOUTh, CUCTEMaTH3HPOBATh, KPUTHUECKU
aHAJM3UPOBATh U OTOMPATh HEOOXOAUMYIO [T PEIICHHSI TPUKIIATHBIX
3a1a4 GU3MKU HHPOPMALTUIO




Bnanets HaBbIKaMH 00pabOTKH, CHCTEMATH3aLUH, KPUTHIECKOTO aHAITN3a
¢buznveckoit uupopmau

[TK-3 roTOBHOCTBIO IPUMEHSATh Ha MPAKTHKE MPO(ECCHOHATbHBIC 3HAHUS TECOPUU M METOJIOB
(GUBHYECKUX UCCIICTOBAHUI

3HaThL TCOPCTUUCCKHUEC OCHOBBI (1)I/ISI/I‘ICCKI/IX METOJ0B UCCIICIOBAaHUA

Ymerb HCIOJIb30BATh BO3MOXHOCTH COBPEMEHHBIX METOJI0B (PU3MUECKUX
WCCIICIOBAHUM U1 petieHns GU3NIECKUX 3a/1a4

BJ'Ia,I[eTB HaBBIKaMH paGOTH C O60py,I[OBaHI/IeM, IIPUMEHACMBIM JJIA IMIPOBCACHUA
(1)I/I3I/I‘-IGCKI/IX OKCIICPUMCHTOB; MCTOAaMHU 3KCIICPUMCHTAJIbHOI'O
OIIPECACIICHUA XapaKTCPUCTUK 00BEKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 36,1 akaj. 4acos:

— aynuropHas — 36 akaj.

4acoB;

— BHeaynutopHas — 0,1 akan. yacoB
— caMocTosTeNnbHas pabora — 71,9 akan. yacos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynuropHas ) =
=
KOHTaKTHas T =
o, | XoHTaKTHas paboTa | 3 g dopma TeKymero KOHTPOJIS
E (B akan. yacax) |8 5 Bun
Paznein/ rema 3 g & . YCIIEBaeMOCTH 1 Kon
S 3 ©|caMoCTosTEIbHOM N
JUCLIATUINHBI 5 [~ MIPOMEKYTOYHOM KOMITETCHIIUU
@) 2 £ paboTEI
71ab. |mpakr. |3 & aTTeCTaluu
Jlek. < S
3aH. | 3aH. O 9
1. Beenenue
11 Texanka
Ge3zomacHocTH U 00Imue
npaBwia  pabOThl B
naboparopuu. IMonroroska
IlpaBuna  paboter ¢ nabopaTopHO-
3JIEKTpONpUOOpaMU u MPaKTUIECKOM .
CXGMaII)VII/Ip b cl| 2 2 3,9 3£H$ITI/IIO nonci YCTHEI onpoc, OK-7,
i ! i . KOHCYJIbTAIlN OIIK-1, TIK-3
ONTUYECKUMHU JOTIOJTHUTENBHOM
prOOpaMu U JeTaIsIMU. uH(popMaIMHy 10
IlpaBuna  3amucu JTAHHOH Teme
00paboTKN pe3yJabTaToB
IKCTIIEPUMEHTA.
TpeboBanus K
HWroro no pazaeny 2 3,9
2. V3meputenbHbie PHOOPHI,
YCTaHOBKH u METOTBI
2.1 WzmeputenpHbie
npuOOpsl M yCTaHOBKH.
YyBCTBUTENBHOCTD u Ioaroroska
TOYHOCTh 71abopaTOpHO- .
VYcTHbli onpoc,
HU3MEPUTEIBHBIX MPAKTUYECKOMY
KOHCYJTBTAIIHH, OK-7,
npubopoB. 221 4 | 3aHATHUIO, TOUCK
. |ma6oparopHo-npakTrueckas|OIIK-1, [TK-3
Knaccugukanus JIOTIOTHUTENBHOMN aGoTa
M3MEpEeHH TI0 TOYHOCTH. nH(OpMaIH 110 p
OcHOBHbIE THUIIBI JTAHHOM Teme
MU3MEPHTENBHBIX
METOA0B. AOCOJIOTHBIC U 9
ITonroroBka x
nabopaTopHo-
MPAaKTUYECKOMY
3aHATHIO, TOUCK YcrHbIl onpoc,
2.2 VHTepnonsuoHHbIE .
JIOTIOJTHUTEJILHON KOHCYJIbTAIINH,
HIKAIIBL. Homnye " 2/21 4 | uHpOpMaAUH 1O |1a00PaTOPHO-NIPAKTHIECKAS OK-7,
MHUKPOMETPHUECKUN pMart parop P OIlIK-1, TIK-3
BHHT JTAaHHOM TeMe, pabora, 3amura
’ odopmiieHue nmabopaTopHOil paboTHI
pe3yabTaToB
HU3MEPEHUH U
pacueToB




IToaroroBka k

1a60paTOpHO-
MPAKTHIECKOMY
3aHATHIO, IOUCK VYcTHbi onpoc
2.3 Knaccuduxarms ’ 9 poc,
JIOTIOJTHUTEITbHOM KOHCYJIbTAllUH,
OJICKTPOH3MCPHTCIILHBIX 221 4 | uapopmaiu 1o |1ab0paTopHO-TIPAKTHUECKAS OK-7,
npubopoB. O603HaYCHHUS M parop P OIIK-1, TIK-3
JTAHHOI TeMme, paboTa, 3ammra
Ha [IKaiax. .
odopmiteHue nabopaTopHO paboThI
pe3yJbTaToB
HU3MepeHuil n
pacueToB
[loaroroska k
2.4 OCHOBHBIE CHUCTEMBI nabopaTopHO-
ANEKTPOU3MEPUTETBHBIX MPAKTHIECKOMY
puboOpoB. 3aHATHIO, IOUCK N
N VYcrHslii onpoc,
HekoTtopble  yCIOBHBIC JIOTIOJTHUTEITbHOM
0003HaYEeHUs 221 4 | uapopmanuu o KOHCYJIbTAILH, OK-7,
’ M naboparopHo-nipaktuaeckas | OITK-1, TIK-3
HaHOCHMBIE Ha JTAaHHOI1 TeMme, aGora
ANEKTPOU3MEPUTEITbHBIE odopmiieHue p
puOOpbI u pe3yabTaToB
BCIIOMOTATEJIbHbIC YaCTH U3MEpEHHI 1
pacueToB
Hroro no pazneny 8/8U1 16
3. O0paboTka pe3yabTaToOB
U3MEpPEHUI
3.1 Tumbl morpemHocTei Ionroroska
u3MepeHust (PU3NUECKON nabopaTopHO-
Benuuunel.  CiydaiiHbie MPAKTHIECKOMY
MOTPETTHOCTH u 3aHSITHIO, TIOMCK VYerHbIit ompoc,
HEKOTOpBIE CBEJCHUS W3 JIOTIOJTHUTEITbHOM KOHCYJIbTAllUH, OK-7
TEOPHUH  BEpOSATHOCTEH.| 2 421 8 | undopmarmu o |nabopaTopHO-IIpaKTHYECCKAS OIK-1 HK 3
AOcomoTHas u JIaHHOH Teme, paborta, 3amura '
OTHOCHUTEIIbHAS odopmteHue nabopaTopHON paboThI
MOTPEIIHOCTH. pe3yabTaToB
IlorpemuocTn npsMBIX 1 H3MepeHui u
KOCBEHHBIX U3MEPECHUI. pacueToB
Hroro no pazaeny 421 8
4. Uzmepenue (HU3HIECKUX
BEJIMUUH
[ToaroroBka k
41 Macca wu ee
nabopaTopHo-
U3MEpEHHE.
PAKTHIECKOMY
H3mepenue o
3aHATUIO, TTOMCK VYerHblit onpoc,
TeMITepaTyphl: .
J . JOTIOJTHUTENBHOM KOHCYJIbTallUH,
* PTYTHBIM M CHHPTOBOH 2 4 | uapopmMaluu o |1abopaTopHO-TNPaKTHYCCKAS OK-7,
TEPMOMETBI; pME patop p OIIK-1, ITIK-3
JTAaHHOM TeMe, paborta, 3amura
. TEPMOMETP .
odopmiteHue nabopaTopHO paboThI
COIPOTHUBJICHUSA.
pEe3yJIbTaTOB
TIpuamm paboTsr N
U3MEpEeHui u
TepMomaphbl
’ pacueToB
[Noaroroska k
nabopaTopHO-
MPAKTHICCKOM
4.2 M3mepenue p y
3aHSTHIO, IOUCK N
INEKTPHUUYECKUX BEITHMYHH: . VYerHblit onpoc,
JIOTIOJTHUTEJILHOU
CUJIBI TOKA, HAIPSDKECHMUS, KOHCYJbTalUH, OK-7,
2 4 | uadopmaiuu mo
MOIIHOCTH, SHEpruy, AHHOH TeMe nabopaTtopHo-nipaktuueckas | OTTK-1, TTK-3
JNEKTPUUECKOTO ’ pabora
odopmiieHue
CONPOTHUBIICHUS
pe3yJIbTaToOB
WU3MEpPEeHU 1
pacdeToB
Hroro mo pazaeny 4 8

5. JJaGopaTopHBIif TPaKTUKyM




IToaroroBka k

1a60paTOpHO-
MPAKTHIECKOMY
3aHATHUIO, IOUCK OT4eT O BBHINOJIHEHUH
51 N3mepenue JIOTIOTHUTENBHON nabopaTopHBIX paboT. OK-7
JIMHEHHBIX pa3mepoB HHPOPMAITHH 10 Koncynpranus. OIK-1 ﬁK-S
TBEPJBIX TEI JTaHHOM TeMe, 3amuTa 1a00paToOpHbIX '
odopmnenue pabor.
pe3yJbTaToB
HU3MepeHuil n
pacueToB
[loaroroska k
nabopaTopHO-
MPAKTHIECKOMY
5.2 Onpenenenue 3aHATHIO, TIOUCK OTueT O BBINOJIHEHUH
YIEIBbHOW TeIIOEMKOCTH JIOTIOJTHUTENIBHOM | JTabopaTOpHBIX padorT. OK-7
KHKOCTH nH(OpMAIHH TT0 Koncynpranus. OIK-1 l',[K-S
KaJOPUMETPHUUECKUM JTAaHHOM TeMe, 3amura J1a60paTopHBIX '
METOJIOM odopmiieHue pabor
pe3ylIbTaToB
U3MEpPEeHUH 1
pacueToB
[Tonroroska
nabopaTtopHo-
53 Mertossr MPAKTHIECKOMY
3aHATHIO, IOUCK OT4YeT O BBIMOTHEHUH
AKCIEPUMEHTAJIBHOTO U .
JIOTIOJTHUTENILHOM | J1abopaTopHBIX paboT.
TCOPETHICCKOTo UH(POPMAIUH 1O Koncynpranus. OK-7,
onpeaeneHUs LEHTpa N OIIK-1, TIK-3
vace JE— " JTAHHOI TeMme, 3amuTa 1ab0paTopHBIX
IIEHTPA TSHKECTH odopmnenue pabor.
pe3yJIbTaTOB
HU3MEepeHuil n
pacueToB
[loaroroska k
nabopaTopHO-
MPaKTUYECKOMY
3aHATHUIO, IOUCK OT4eT O BHIIOJHEHUH
54 Wzyyenue JIOIIOJIHUTENILHOM | 1abopaToOpHBIX padoT. OK-7
JNEKTPOHHOTO nH(OpMaIH 110 Koncynpranus. OIK-1 fIK-B
ocuuuiorpada JITaHHOM TeMe, 3amuTa 1a00paTOPHBIX '
odopmIteHue pabor.
pe3yJIbTaTOB
U3MEPEHUN U
pacueToB
INoaroroska k
nabopaTopHo-
PAKTHIECKOMY
5.5 Ompenenenne KIIJ] 3aHSITHIO, TTOMCK OT4YeT O BBHITOJHCHUH
Opyd TOABEME Tela TI0 JOTIOJTHUTENIFHOM | 1abopaTopHBIX padorT. OK-7
HAaKJIOHHOW IUIOCKOCTH U uH(popMaIHK 10 Koncynpranus. OIK-1 l"IK-3
K0dhPUIUEHTa  TPEHUS JIAHHOM TeMme, 3amuTa 1ad0paTopHbBIX '
CKOJIBKEHUS odopmiieHue pabor.
pe3yJIbTaToOB
U3MEpPEeHUH 1
pacueToB
[Moaroroska k
nabopaTopHo-
MPAKTHIECKOMY
5.6 OmnpenencHue 3aHSTHIO, TOUCK OT4er O BBITIOJHEHUH
MOKa3aTess JOIOJIHUTENILHOM | 1abopaTOpHBIX padoT. OK-7
TPEIOMIICHHS nHOpMAaIIH 110 Koncynpranus. OIK-1 l"[K-3
IUI0CKONapalIeIbHOM JITaHHOM Teme, 3amuTa 1a00paTOPHBIX '
TTACTUHBL odopmiteHue pabor.
pe3yJIbTaToOB

HU3MEPEHUH U
pacueToB




Uroro no pazaeny 18 36
Uroro 3a cemectp 36/101 71,9 320
Hroro no aucumruinye 36/101 71,9 3a4eT C OLEHKOMN OK-7,011K-

1,IIK-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunmonHble oOpa3zoBarenbHbIe TexHOJOTUH. Dopma YUEOHBIX 3aHIATHH -
nabopaTopHas padoTa.

2. Texnonoruu npodaeMHOro ooydeHus. Gopmbl y4eOHBIX 3aHITUH C MCIOJIH30BAHUEM
TEXHOJIOTHI TPOOJSIeMHOTr0 OOyuYeHHUs: TMpaKTUYecKoe 3aHsATHE B Qopme J1abopaTOpHOTO
paKTUKyMa

Ha nabopaTopHbIX 3aHATUSX TPUMEHSIOTCS KaK aKTUBHEIC, TAK U HHTEPAKTUBHBIC METOJIBI
o0yueHus.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM patoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTypa:

1. AxcenoBa, E. H. MeToapl OIEHKH MOTPEIIHOCTEH NMPH HM3MEPEHHAX (PHUINUECKUX
BeJIMYMH : YydeOHo-meroauueckoe mnocodue / E. H. Axcenoa, H. II. KamammnukoB. —
Cankr-Ilerepoypr : Jlawp, 2019. — 40 c. — ISBN 978-5-8114-3559-3. — Tekcr :
3JICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/113371 (mara oOpamenus: 18.11.2020). — Pexkum moctyma: st
ABTOPU3. MOJIb30BATENCH.

2. Ilo3gnsikoBa, C. A. Teopust u TeXHHKAa COBPEMEHHOTO (DPU3UYECKOTO IKCIIEPUMEHTA :
yuebHo-MeTonudeckoe mocodue / C. A. Tloznuskosa, U. 0. Jlenuciok. — Cankr-IletepOypr :
HUY UTMO, 2016. — 75 ¢.— Texkcr : a1ekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTESYHAS
cucrema. — URL: https://e.lanbook.com/book/91467 (nata oOpamienus: 18.11.2020). — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Texnuka ¢uznueckoro skcrnepuMenTta. JlabopaTopHBIM TpakTUKYyM : ydeOHOe
noco6ue / I1. C. Ilapcpenos, A. I1. Jlutun, E. B. Ymakosa, A. B. bapanoB. — Cankr-IlerepOypr
: HUY UTMO, 2015. — 88 c. — TekcT : 3nexkTpoHHbli // JlaHb : 3JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/91541 (nara o6pamenus: 18.11.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIEH.

2. HIkypatauk, B. JI. U3mepenus B ¢uznyeckoM skcrnepumente : yueoHuk / B. JI.
HIkypaTHUK. — 2-€ u31., Aomn. u ucnp. — Mocksa : ['opnas xuura, 2006. — 335 ¢. — ISBN
5-98672-032-6. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpoHHO-0nbaoTeuHas cucrema. — URL:
https://e.lanbook.com/book/3471 (mata oOpamenus: 18.11.2020). — Pexum nmoctyma: yis
aBTOPH3. MOJIb30BATENEH.

B) MeToanyeckne yKazaHus:
1.OcHOBBI (hM3HUECKOTO SKCIIEPUMEHTA U METPOJIOTHH : y4eOHO-METOu4YecKoe mocobue

[ans By3oB] / E. H. Ilogkonaesa [u ap.] ; Marauroropckuii roc. Texuudeckuit yH-T um. I'. 1.
Hocopa. - Marautoropck : MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1657-9. - 3ar. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/1530
491/3920.pdf&view=true (mata oOpamenus: 23.10.2020). - Makpoodsekt. - Tekcr
JIEKTPOHHBIN. - CBeeHus AocTymHbI Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:


https://e.lanbook.com/book/113371
https://e.lanbook.com/book/91467
https://e.lanbook.com/book/91541
https://e.lanbook.com/book/3471
https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/1530491/3920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3920.pdf&show=dcatalogues/1/1530491/3920.pdf&view=true

IIporpammHoe o0ecnieuenne

Haumenosanue I1O Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7

Professional(fu1st kaccos) A-1227-18 ot 08.10.2018 11.10.2021

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOUHO

FAR Manager cB000JIHO pactpoctpansemoe [10 0ECCPOYHO




MS Office 2007

. No 135 ot 17.09.2007 6eccpoyHO
Professional

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca Cchuika

DjekTpoHHas 0a3a mepuoauYecKux wu3gaHuii East View

Information Services, OO0 «MUBHUC» https://dlib.eastview.com/

[Touckoas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EamHOe OKHO moCTyma K

URL.: http://window.edu.ru/
nH(GOPMAIMOHHBIM Pecypcam

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOYACT:
JIa6oparopus «KOCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA 11 METPOJIOI M »:
CexyHnnomep

Muxkpometp

[IITaHreHIMpPKYyJIb

Becsl ¢ pazHOBecamu

PTyTHBIN, COUPTOBON TEPMOMETPBHI.
ITupomerp

TepmoMeTp cOnpoTUBIICHUSA
Mukpockor

OTcueTHBI MUKPOCKOII.

YpoBHH

AmniepMeTphl

BoasT™eTpsl

OmMMmeTphI

ABometp

Hcrounnku Toka

HltaTus ¢ Mmy¢Toii U 1aKaMu
HaGop rpy3os

JInnelika n3mepuTenbHas
Junamomerp

Bbpycok nepeBsaHHbIN

Karoxk

OTtBec

Ha6op nnockux duryp
AJIFOMUHUEBBIH, JIATYHHBIA TUAJIAH]IPBI
Kanopumerp

CrakaH kajiopumerpa

Men3sypka

DneKkTpuyecKas minuTa
IInockonapasienbHble TIACTUHBI
bynaBku

Cdepomerp

JInn3sl

Ckambs onTHuecKas




IIpnioxenne 1. YueOHo-MeToqMYecKOe 00ecnedeHHEe CAMOCTOSATEIbHON PadoThI
00y4Jarouuxcs

IIpumepHbIii epeyeHb JIa00PATOPHBIX padoT

1. «V3mepeHue IMHEHHBIX pPa3sMEPOB TBEPABIX TEI METOJOM HEIOCPEICTBEHHON
OLICHKW.

2. «OmpeneneHne yaenbHON TETUIOEMKOCTH KHUKOCTH KAIOPUMETPUUECKUM METOIOM)

3.  «M3yyeHue 31eKTPOHHOrO OocIIIorpadar»

4. «Mertonpl OSKCHEPUMEHTAIBHOIO M TEOPETHMUYECKOTO ONpENENIeHHsT ILEHTpa Macc
(MHEPLIMH) ¥ LIEHTPA TSHKECTH

5. «Ormpenenenne ko3pPuIMeHTa IMOJIE3HOTO ACHCTBUS MIPU MOABEME Tea [0 HAKJIOHHOM
TUIOCKOCTH U KOA(PPUIIMEHTA TPEHHUS CKOJIBKEHHS TUHAMUYECKUM METOJIOM)

6. «OrmpeneneHne Noka3aTess NPETOMICHUS CTEKIIA»

TpeGoBanus k 0popMIICHHIO 0TYETA O J1a0OpaTOPHOI padore

CrpykTypa oTueTa 1o 1a00paTopHOil paboTe OTPaKaET CIECTYIONINE FIEMEHTHI:

1) uenp ¥ 3a7auu BBIOJHAEMOMH J1aOOpPaTOPHON pabOThI;

2) Cxema J1abopaTOpHON YCTAaHOBKHU U MCIOJIb3yeEMOE B paboTe 000pyA0BaHUE;

3) IToapoOHbIit KOHCIIEKT, COAEPIKALUIN TEOPHUIO MO PadoTe (OCHOBHBIE 3aKOHBI, POPMYJIBI
C HEOOXOJWMBIMHU TOSICHEHUSMH, TpadUKH 3aBHCUMOCTEH, (U3NYECKHE BEIMYUHBI, CIUHUIIBI
U3MepeHuil, pU3NUECKUil CMbICT U3MEPSAEMbIX BEJIIMYMH, Ha3HAYEHHE, YCTPOMCTBO M NMPHHLIUI
JeiicTBus NpubOpoB...);

4) TaGnu1ipl, ¢ pe3yabTaTaMu 3KCIIEPUMEHTAIBHBIX U3MEPEHUN U BBIYUCIICHHUS;

5) @opmynsl ans  pacdera IMPOMEXKYTOYHBIX W KOHEYHBIX PE3YJIbTaTOB (c
«paciMppoBKOI» BENWYHMH, BXOIAIIUX B (OPMYIly) C MOACTAHOBKOM IAaHHBIX, PE3YJIbTaThl
pacyeToB ¢ yKa3aHWEM €UHHIl U3MEPEHUS HTOTOBBIX BEIHYHH;

6) I'paduku  mOCTpOEHHBIE C MOMOUIbIO KapaHJallla W JUHEWKH Ha MUJUIMMETPOBOM
Oymare (B 3aBHCHUMOCTH OT TpeOOBaHHS K XOY BBIITOJHEHHS PaOOTHI).

Ilpyu npocrpoeHuu rpaukoB 3aBUCUMOCTEHl HEOOXOIMMO COOJIIOAATh CIIEAYIONINE
paBuiIa:

a) Ha MUJUIMMETPOBOM Oymare HauepTUTE OCU KOOPIMHAT;

0) Ha OCSX HAaHECUTE MACIITAOHYIO CETKY, YKaKWUTE CIUHHIIBI M3MEPEHHUS U CHMBOJIBI
n300pa’kaeMbIX BEIMYUH;

B) OKCIIEPUMEHTAIIbHBIE TOUYKH (PUKCUPYITE C MAKCUMAaIbHON TOYHOCTHIO;

r) rpaduk JODKEeH OBITh MAaKCUMAaJbHO IUIABHBIM (KpuBas 0e3 M3JIOMOB M MEperudoB),
7100 TIPOBECTH KPUBYIO TAK, YTOOBI SKCIIEPUMEHTAILHBIE TOUYKH PABHOMEPHO PACIPEACIISUTACEH 10
00e CTOpPOHEI OT Hee;

7) CnenaTe BBIBOJ IO pe3yJbTaTaM BBITIOJHEHUS palboThl (OH JOJKHBI OBITh
apryMEHTHPOBAHHBIM: CO CCHUIKAMHU Ha MOJIy4Y€HHBbIE pe3yIbTaThl, TAOIHUILY WU IpaduK).

IIpaBuia 3anucu 1 00padOTKH Pe3yabTATOB J1a00PATOPHOI0 IKCIIEPUMEHTA

1. PesynpraThl M3MepeHUil HEOOXOIUMO 3aMUCHIBaTh C OAHOM M TOH K€ TOYHOCTBIO
(KOJTMYECTBO 3HAKOB IOCTIE 3aISATON OJIMHAKOBOE).

2. YcpenHEHHOE 3HAYEHHME Xcp JOJDKHO OBITh 3alMCaHO C OONBIIUM KOJIMYECTBOM
3HAYaIUX MUdp, 4eM U3MEPEHHOE.

3. Cnenyer NMOMHHTB, YTO B 3alMCH HM3MEPEHHOM BEIMYMHBI JOJDKHO COJEP)KATHCA
CTOJIbKO 3HaYaIuX UGp, CKOIBKO ObUIO U3MEPEHO: TOUHOCTH 3aIlUCH J0KHA COOTBETCTBOBATD
TOYHOCTH U3MEPEHUS.

4. [lpu 3anucu JOBEpUTENHHOIO MHTEpPBaAja MOCieaHss udpa pe3yabraTa U NOCIeaHsIS
mudpa ero abCOMOTHOW MOTPEUIHOCTH JOJKHBI NpPUHAJUIEkKATh K OJHOMY U TOMY K€
JECATUYHOMY paspsay IpU OQUHAKOBOM IOPSIKE.



Ecnu B oTBeTe CONEPKUTCS MHOXKHUTEIL BHIA 10¥, To mokazaTemb CcTelmeHH Y U B
pe3ynbTaTe, U B aOCOIIOTHOM MOTPEIIHOCTH JOJIKEH OBITh OIMHAKOBBIM.

I[IpaBuna nocrpoenus rpadukoB (rpaduyeckoe nMpeacraBjieHue pe3yaibTaToOB
H3MepeHni)

1) TI'paduku 3aBUCUMOCTH HYXXHO CTPOUTH BPYYHYIO Ha OTACIBHOM JIUCTE padoueii
TeTpaau JIM00 HAa MWIUIMMETPOBOH Oymare (M BKJIEHBAIOT), JIMOO MOXKHO HCIOJIB30BATh
CHelHMallbHble KOMITbIOTEPHBIE IPOTrPaMMBbl, IOJyYE€HHbIE TAKUM 00pa3oM rpauKy BHIBOJASAT Ha
neyaTh U BKICHUBAIOTCS B pa0OUYIO TETPab.

2) TI'paduk nomKeH copepkarh 3arojoBOK, H3 KOTOPOIro Oy/IeT sicHa CYTh IPOBEICHHON
paboThI, T.€. GU3NIECKUN CMBICIT TPEACTABICHHON 3aKOHOMEPHOCTH.

3)  OO0s3aTenbHO HYKHO MaInTadbupoBaTh rpaduk (KpyIHO, AeJIeHUs MacinTada (METKH)
PaBHO OTCTOSIT IPYT OT APYyra) OTMETHTh TOYKM Ha4yajia OTCUETa MO0 KOOPAUHATHBIM OCSIM.

4)  TI'paduk K0DKEH OBITH JOCTATOYHO KPYITHBIM.

5) 3HaucHus, MOJYYCHHBIC B OKCIICPUMEHTE, HA KOOPIAMHATHBIX OCSAX HE OTMEYAIOTCs!

6) Ha koopauHaTHBIX OCsAX (B KOHIIE, CHH3Y, COOKY) 00s3aTelIbHO YKa3bIBAIOTCS
«3arojIOBKM» — OOO3HAYEHHUs OTKJIAABIBAEMBIX BEIMYMH — M, 4epe3 3amlsaTylo, MX EIHHHUIBI
u3MepeHus. Jlomyckaercs: yka3plBaTh MOJHOE Ha3BaHUE OTKIIAbIBAEMOI BEIIMYNHBI.

7)  Jns oueHb OONBLIMX JTUOO OYCHb MAJbIX 3HAUYCHUH OTJIOKEHHBIX 10 OCSM BEITHYUH
CJIeTyeT BHIHOCUTD UX MOPSJIOK B «3ar0JIOBOK OCH».

8)  DKcrnepuMEHTaIbHBIC TOYKH OTMEYAIOTCS B BUJIC KPYITHBIX YHTACMBIX

cuMBOJIOB (A O m O @u T.1.)

9) Kpome 3KCHEpHUMEHTATIbHBIX TOYEK Ha TpaduKe YyKa3bIBAIOT M IMOTPEHIHOCTH
U3MEepEeHHBIX BeanunH. OHU YKa3bIBAIOTCS B BUJIE OTPE3KOB

10) mmMHOW B JOBCPUTEIBHBIA  HMHTEpPBAJ,  PACHOJOKEHHBIX  MMapalIeIbHO

ioen X T R

COOTBETCTBYIOLEH OCH

11) DkcriepuMeHTaNIbHAsT KPUBasi, IIPOBOJUTCS B BUJIE IUIABHOW JMHUM. JIMHUS JOJDKHA
IPOXOJUTh Yepe3 JOBEPUTEIbHbIE HWHTEPBAIbI BCEX WM OOJBIIMHCTBA HKCIEPUMEHTAIBHBIX
TOYEK TaK, 4YTOObl 3KCIEPHUMEHTAJbHbIE TOYKH 110 BO3MOYKHOCTH OJIM3KO W PaBHOMEPHO
pacroiarajauch ¢ pasHbIX CTOPOH KPUBOM.

12) Ecmu Ha rTpaduke NPUBOIUTCS TEOpPETHUUYECKAas KpUBas, TO HYXHO YyKa3aTh
3aKOHOMEPHOCTb, HA OCHOBAHUHU KOTOPOI OHA CTPOUTHCS.



IIpunoxenne 2
«OneHoYHbIEe CPEACTBA VISl POBeIeHHS MPOMEKYTOYHOM aTTeCTALMI)

CTpyKTYpHBIH [TnaHUpyeMble pe3ysIbTaThl O0YYCHUS
JNEMEHT
KOMITETEHIINU
OK-7 cnocoOHOCTBIO K CAaMOOPraHU3alMi U caM000pa30BaHHUIO
3HaTh TEOPETHYECKNE OCHOBBI Bomnpocs! juis caMoKOHTpoJIs:
(yHAaMEeHTaTBHBIX 1. Yro Takoe Gpu3HYECKUil IKCTIEPUMEHT?
¢usmueckux SIBJICHUH, 2. Yto 3HAYMT: U3MEPUTDH (HU3UUYECKYIO BENUUNHY?
OCHOBHBIE TIOHSATHS, 3aKOHBI 3. Ipsmble wu3mepenwus —3to ...7
U Mozienu (hU3UKH 4.  H3mepeHust KOCBEHHBIC — 3TO ...7
5. Cucremarndeckas omrOKa BO3HUKAET U3-3a...7
6. IlosBneHus rpyObIX OMHMOOK 3aBHCHT OT ...7
7.  TIpomaxu B 3KCIIEpHMEHTE MOSIBIIAIOTCS U3-34...7
8. Kak mosBnstoTcst ciy4aiiHbple OmmiOKn?
9.  Yro Takoe cpenHee 3HAYCHHUE M3MEPSAEMON BETHINHBI?
10. AGOconroTHas MOTPEITHOCTH — 3TO ...?7 Exuauns! e€ m3mepenns?

11. Yro Ha3pIBaIOT OTHOCHTENBHON HOTpemHoCTho? EnuHuns eé
u3MepeHus?

12. dopmyna mis moncu€ra CpeAHEKBAAPATHYHON HOTIPELIHOCTH
IIPU OJHOKPATHOM IIPSIMOM U3MEPEHUU?

13. dopmyna ams moxacuéra CpPeIHEKBAJAPATUYHON MOTPEIIHOCTH
HPSMBIX MHOTOKPATHBIX U3MEPEHUI?

14. Ommbka KOCBEHHOTO H3MEPEHHS TOACUNTHIBACTCS. ...7

15. [ucmepcus — 370...7

16. JloBepHUTeIbHBII HHTEPBAI — 3TO ...?7

17. xaxoB (pu3MUECKHI CMBICT JOBEPUTEIBHON BEPOSITHOCTH?

18. KoHeuHBII pe3ynbTaT H3MEPECHHUH 3alUCHIBAIOT B BUIE ... 7

19.  Yro Takoe npubopHasi omuOKa ¥ OT Yero OHa 3aBHCUT?

(uznveckoit nHbOpMAIIN

Ymer OCYILIECTBIISITh TIOUCK [Mpumep 3ananus
b HEOOXO0TUMO JUTS Onpezenure, Ha KAKOM PUCYHKE rpad)uK MOCTPOCH MPaBUILHO
MIPOBEACHUS :
JKCIICPUMECHTAIBLHOTO i B 5044, B
uccieioBaHus MH(popMaImu 40 40
C HCIIOJIB30BAHUEM 35 30 b\‘\
Ppa3JIMYHbIX UCTOYHHUKOB ) 20 JL\“\m
A0 1\\ =
25 \\, 1
. . - 0 : : .
3 | 5 CM 0 2 4 6P CM
Pue. 2. [locTpoerse rpadeosa 3apmopmmoc TH
Bnan HaBBIKAMH ~ 00pabOTKH, [Mpumep 3aganns
€Th CUCTEMATHU3al1H, OHpeZ[GJ'II/ITe, Ha KaKOM PpUCYHKE BCJIMYMHBI OTJIOKCHBI IPAaBUJIILHO
KPUTHYICCKOT'O aHaJim3a

5 10 15 I, em
|
EJU x5 [ ] 1T 1, cn
B}I
o1 2 3 4 5 &6 7T B 9 1010021314151 6174. M

Fro 5. OBozHase e OTHILAAEEASNEDD ESTECSECH Ha MO0 DIMHATHEDD 00

OIIK-1 cmocoOHOCTBIO HCIIONB30BaTh B MPO(EeCcCHOHATBLHON esATENHHOCTH 0a30Bble €CTECTBEHHOHAYYHBIE
3HaHWA, BKIIIOYasd 3HAHUA O IPEAMETEC U O6’I)CKT8.X U3Yy4YCHUA, MECTOJIaX HUCCIIEAOBAHNA, COBPEMEHHBIX KOHICIIIHAX,
JOCTHIKCHHUAX U OTPAHNYCHUAX €CTCCTBCHHBIX HAYK




3Har

OCHOBHBIE 3aKOHEI,
MIPUHIIMIIGI, TEOpHH,
JIeKAIIKE B OCHOBE 3HAHUH U3
obmacTh  BceX  pasfelioB

3JIeMEHTapHOH (PH3UKH

AJTOpuUTMBI pacyera NOrpemHocTe

Aneopumm pacuema nozpeuwirocmeti Ne 1:

1. Haxoaum 3HaueHHE KOCBEHHO I/I3MepﬂeM0ﬁ BCJIMYMHBI ‘2
JUJIA KaXXJ10T0 HpOBe)IéHHOI‘O OKCIICPUMCHTA!

é:l = f(X’ Y Za"') ; 52 = f(X, y,z,...) ,
& =1(xy,2,..).

2. OnpenensieM  cpegHe  apupMeTHIecKoe  3HAYCHHE
BeMYMHBI & (IIOCKOJNBKY H3MepseTcs OOHA W Ta JKe (Qu3myeckas

BeNMYMHA, M e€ II0Ka3aTelb, Pa3IM4aeTCs JIUIIb IOrPEIHOCTHIO
n3MepeHuil):
<§> E+E ++ S
3. [TpoBoauTCs O1IeHKa MPUOOPHOI MOTPELIHOCTH BETUYUHEI
Ipu OLICHKH MOTPEIIHOCTH BEITHYHMHBI &

én = f(X, y’ Z:---) , MCIOJB3YIOT BBIBOJ (opMynsl Ha Oase

(hopmyiibt (11) wm (12) (um Tabmuuer  2). Bwmecro
AX, Ay ,AZ MIOJICTABIIIIOTCSA  TIOKa3aTesin  MPUOOPHBIX
HOrPEIIHOCTEN Axnpu6opa’ Aynpugopa ,AZHPHGOPa, a BMECTO
BenuuuH X, Y ,Z .. — moOble (TOIBKO HE MUHUMAJIbHBIE U HE

MaKCHMaJIbHbIE) 3HaYEHUsI N3MEPEHHON (PU3NUECKON BEITHMYMHBIL.

4. JNanee HYKHO OLIEHHUTH ITOTPEITHOCTD U3MEPEHUH BEINYNHBI & !

1 n
Aé:uwwep = H Z‘A§I "

i=1

B smom aieopumme pacdyema nocpeutHocms M3M€p€HM17[ KOCBEHHO
u3M€p€HH012 Be/IUYUHDBL f: oyernueaemcst mak asce, KaxKk u npu npiamvlx
U3Meperusx.

5. 3arem OIIPEACISIEM MOJHYIO IIOrPEITHOCTD 3KCICPUMEHTA!

A§ — Aé:usmep + Aé:npu60pa;

6. OI_IeHI/IM OTHOCUTCJIbHYIO IOTI'PCIIHOCTL IJISL (1)1431/1‘160[(0171
BCIINYNHBI 2; B OKCIICPUMCHTC!

_As

(&)

1. Koneunslii pe3ynbrar :

E=((E)£AE) or vmepemmnce. 50

¢

Tb

YMme

CaMOCTOSTENBHO
HaXOJIUTh,
CHCTEeMaTH3HPOBATh,
KPUTHYECKH aHAaJIM3UPOBATh
u oTOMpaTh HEOOXOANMYIO
JUISL peIIeHus] TIPHKJIaTHBIX
3a1a4 GU3MKH HHHOPMALIHIO

IIpumepHoe 3ananue
Bri6epure HyXHBIE HOPMYIIBI IS OIICHKH PE3yIbTaTOB H3MEPEHHUS




Tafmma 2
CDDpMyJ'JLI VL1 OLEHFH NOTPENTHOCTH KOCBEHHO HIMENACMED! B ETIHH
Pacudan
hoparyna 1
BeTHYHHEE £

OtnocHrensan
NOTPEIHOCTE
BETHHNHEL

ABCOMOTHAR
MOTPEIHOCTE
BeTHHHEE]

i=flxw AZ

Xty Ax+ Ay

Ax+ Ay

(x)-Ay+{y)-Ax

x {x)y+{y)-ax
v S

Bna

JCTh

HaBbIKAMHU
cucTeMaTHU3aLuy,
KPUTUYECKOTO aHam3a
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00paboTKH,

IIpumepHOE 3ananue
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Fuc. 1. Jlimiepad DaHeTE EOMETMETHA

I1K-3

TOTOBHOCTBIO NPHUMEHATh Ha MPAKTUKE NPO(ecCHOHANbHBIE 3HAHHS TEOPHUU M METOJOB (H3MYECKUX
HCCIIEIOBAHUI

3Har

OCHOBBI
METOJIOB

TEOPETHYCCKUE
(busnUecKux
HCCITEIOBAHUS

OIIEHKZI KOHEYHOI'0 pe3yJ/ibTaTa NPoOBEJIC€HHBIX M3Mepe}mﬁ

[lomuas MOTPCIIHOCTD H3M€p€HI/II7[ MOXET OBITh npeacraBjicHa B

BUJIE: Aé = Aéuwwep + A§npu60pa

Criaraemple HWMEIOT pa3HOE 3HAUEHHE —  HM3MEpHUTENbHAas
MOTPEIIHOCTE MOXET OBbITh OOJblIE TOTPEIIHOCTH IpPHOOpPOB, W
HaoOopoT. llenecooOpa3HoO oOIEHMBATH MOTPENIHOCTH, BHOCHUMYIO
npubopaMu, Tmepex TNpoBeneHHeM u3MepeHuil. OleHka BeTHYUH
COOTBETCTBYIOIINX IOTPENIHOCTEH, MO3BOJISET CAETATh OINpeaeIEHHBIE
BBIBOJIBI O paboTe MpuOOpOB (eciau OHa BENMKa, TO HPHUOOPHI HYKHO
3aMEHUTh Ha 0oJiee TOYHBIC) U O KAaueCTBE M3MepeHuil (eciau e pasmep
BeJIM, TO HEoOxoauMo OoJjiee TIIATEJIbHO MPOBOJIUTH HM3MEPEHHs, U
YBEJIMYUTh KOJHUYECTBO OMNbBITOB). ECIM TMOTpemHOCTH NPHUMEPHO
CpPaBHHMBI JpPYr C JPyroM, TO pe3yJbTaTbl HM3MEPEHUH BIIOJHE
YIIOBIIETBOPHUTEIIBHBI.

T[!e6OBaHI/I$I K OKPYIJICHUIO pE3yJibTaTa:

ITocme 3aBepuieHUss W3MEPEHHH ¥ TPOBEACHUS BBIYHCICHHH
PYKOBOJICTBYIOTCS CJIETyIOIIUMH IIPABUIAMHU OKPYTJICHUS:

1) IIpu oxpyrinernn morpenrHocTH A& HYXKHO OCTaBUTh
OJIHY «3Havallyo» mudpy (OKpyrieHHe IpOBOJUTH BCeTaa B OONBIIYIO
CTOpOHY).

2) Pesynbrat £ n3amepenuii okpyriseTcs 10 TOro paspsiaa,
B KOTOPOM COJAEPIKUTCS OIPEIIHOCTb.

3) B mpomexxyTouHBIX pacyérax CieayeT HCIIOJIb30BaTh
Ha OJIHY 3HaYaIlyro nudpy Oobiie

Tb

Yme

UCTIONB30BaTh
BO3MOXKHOCTH COBPEMEHHBIX
METOJI0B ¢$u3nIecKnx

OTBeTBTE Ha BOIPOCHI K KaXJI0# J1abopatopHOi paboTe, 000CHOBaB
CBOM OTBET.
Jlaboparopnas pabota Ne 1




WCCIICIOBAaHUN JUIS PEIICHUS
(u3rueckux 3agad

«/3MepeHne  JIMHEHHBIX pa3MEpOB  TBEPABIX TEI  METOJOM
HETIOCPEICTBEHHON OLICHKI»

20. Yro Takoe pU3HUCCKUIA IKCTICPUMEHT?

21. UYro 3HAYUT: U3MEPUTH PU3HUUECKYIO BEITHINHY?

22. Tlpsimple W3MepeHHs — 3TO ...7

23. VI3mepeHHs KOCBEHHBIC — 3TO ...?7

24. Cucremarnueckas omnOKa BO3HUKAET U3-3a...7

25. TlosiBneHus rpyObIX OIIMOOK 3aBUCHT OT ...?7

26. Ilpomaxu B SKCIIEPUMEHTE MOSBISIOTCS U3-3a...7

27. Kak nosBisitoTcs ciry4aiHble OIMOKu?

28. Urto Takoe cpenHee 3HAYCHUE N3MEPSIEMON BEITMYMHBI?

29. AOcomroTHas HOTPEeUIHOCTh — 3TO ...7 Enunanp! e€ namepenns?

30. Yro Ha3bIBAIOT OTHOCUTEIBHOW MOTrpemHocTho? Enunune eé
U3MepeHus?

31. dopmyna mis mopcyéra CpemHEKBAAPATHYHON IOTPELTHOCTH
MPU OHOKPATHOM NIPSIMOM H3MEPEHUH?

32. @opmyna i moacyéra CpeIHEKBAIPATHYHON ITOTPEUITHOCTH
MPSIMBIX MHOTOKPATHBIX M3MEPEHUH?

33. Ommbka KOCBEHHOTO U3MEPEHHUS OACYUTHIBACTCA. . ..7

34. Jucnepcus — 3to...?7

35. JloBepuTenbHBII HHTEPBAT — 3TO ...?7

36.  KakoB (M3UYECKHUIl CMBICI JJOBEPUTEINHEHON BEPOSITHOCTH?

37. KoneuHsbIl pe3ysbTaT U3MEPEHUI 3alIMCHIBAIOT B BUJIE ... 7

38.  Uro Takoe npubopHas ommOKa U OT 4Yero OHa 3aBUCUT?

39. [IlpuHmMO neicTBUA M cXeMa YCTPOWCTBA INTAHTCHIMPKYIIA.
Ju1st yero ciry>xut HoHuyc?

40. Hcnomp3oBaHME HOHMYca Il W3MEPEHHH (Ha TpUMepe
IITaHT CHIUPKYIIA).

41. Kak wm3MepuTh BHYTPEHHHE pa3Mepsl oOpaslia ¢ MOMOIIBIO
IITaHTCHIUPKY IS ?

42, Kak ycTpoeH MukpomeTp. UYTo Takoe (GpUKIHMOHHAS IOJIOBKa?

43. UYemy paBHa LieHa JEJCHUs Ha BTYJIKe MHKpoMmerpa? UYemy
paBHa LieHa eneHus Ha My(dTe MUKpoMeTpa?

44. KaxkxoBo cMelieHue 6apabaHa BIONb OCHOBHOM IIKaJbI IIPU €T0
MOJTHOM 000poTe?

45. PacckaxxuTe METOJIUKY W3MEpPEHHH [UIMHBL C IIOMOIIBIO
MUKpomeTpa?

JlaGoparopHast pabota Ne 2

«Ornpenenenue yIeIbHON TETUIOEMKOCTH HKHJIKOCTH
KaJIOPIMETPUIECKIM METOJIOM)

1. HarpeBatoT Tpu Tena oguHaKoBoi Macchl. Ha pucynke n3o0paskeHsl
rpaduKy 3aBUCHMOCTH TEMIIEPATyphl 3TUX Tel OT BpeMeHH. Cuurasi, 4To
Ka)XXJIOMY M3 HMX €XKECEKyHIHO IepenaBajoch OJHO M TO K€ KOJIHMYECTBO
TCIUJIOTBI, YKAXKHUTE COOTHOIICHUE MEXKIY YACITbHBIMU TCIUIOEMKOCTAMMU Cq,
Cy, C32TUX TEII.

T.Kﬂu

1500

900

200

] 1 2 f,u

1) c3<c<c

2) C€1<C<cC3

3) ci<c3<cep

4) <<

2. ANTOMHUHHUEBYIO U cepeOpSTHYTO JIOKKH OIMHAKOBOI MacChl OIYCTHIIN

B KUIIATOK. KaKOC KOJIMYECTBO TCILUIOTHI OHU OJy4aT OT BO,Z[I:I?

1) OmmHakoBoe.




2)  AJNIOMUHHEBAS JIOKKA MTOTYYHT GOJIbIIEE KOITMIECTBO TEIUIOTHI.
3)  CepeOpsHast T0KKA MOIYYHUT OOJIBIIIEEe KOTMIECTBO TETLIOTHL.

1. B yem ¢usnueckuii CMBICI TaKOH (U3MUECKON BETHIMHBI KaK
yZeNbHas TEIIOEMKOCTE?

2. Ot d9ero 3aBHCHUT KOJIMYECTBO TEIUIOTHI, BBIAEIAEMOE TEIOM
IIpY OJMHAKOBOM TeMIlepaType HarpeBa. bpycku Merauinyeckue.
Macca — o1uHaKOBasl.

M 1 NeZ N 3

1. Ecmm cooOmWTe pa3HBIM O KAAKOCTSM paBHOH  MacChl
(moxcomHEYHOE Macio, BOAa W KEPOCHH) OJWHAKOBOE KOJIUYECTBO
terutoTel? Kakas u3 HUX HarpeeTcs MeHbIIe?

2. B cocynpl HaIMT KUIATOK. B MepBbIil cocyn MOMECTHIIN TEJO
CTaJIbHON LIMJIMHAP, B APYroll — MeIHBIN, B TpEeTHH — >kene3Hbld. Mx
Macchl OAMHAKOBBI. B KakoM M3 cOCyl0oB TeMIepaTypa BOABI IPU 3TOM
MOHHU3UTCS OobIIe?

3. unxoBslii unnuHap maccoid 5 kxr Harpenu Ha 10 °C. I1pu atom
u3pacxofoBaiu kojmuecTBo TemnoTel 20 kJDk. Haiinute ynensHyro
TETIOEMKOCTb IIMHKA?

i 14 . ik
1) 4000 ——= 8) 200 —=
2) 2000 —25_ 1) 400 2%
Kr-°C Kr-°C

9. Haiigure ynenbHy0 TEMI0EMKOCTh JaTyHH, €CJIU MIPU OCTHIBAaHUH
naTyHHoro uwinaapa maccoit 400 r. Ha 20 °C BpLAENsAETCS KOTUYECTBO
TertoTh 3,2 kJx.

T IE
e 400 ———
1) 4000 —rT 3) r-°C
T T
2)200 —/—— 4) 40 —/——
) Kr-°C ) ur-*C
10. Uro o3Hayaer: ynenabHas TEIUIOEMKOCTb Boabl ¢ = 4190

Jx/(xr-K)?

JlabopaTopnas padoTa Ne 3

«V3yueHne 371eKTpOHHOT0 ocyuniorpada

1. nst gero npenHa3sHaueH ocuuiuiorpad?

2. Yro Ha3bIBAaeTCS HAIPSKEHHOCTHIO IIEKTPUIECKOTO 1MOJIs?

3. Yro Ha3bIBaeTCS MOTEHIMATIOM 3JIEKTPHUECKOTO MOJIs?

4. Yemy paBHa paboTa 3IEKTPOCTATUIECKOTO MOJIsA?

5.KakoBa CBsI3p HaNpsSHKEHHOCTH M PA3HOCTH TMOTCHIHANOB IS
OJTHOPOJHOTO TIOJIsA?

6. KakuMm 00pa3oM 3JIEKTPOCTaTHUECKHE TIOJIST HM300paskaroTcs
rpaduvecky.

7. Kak mpoBOJSTCS CHIIOBBIE JIMHUH HANPSDKEHHOCTH M KaK CTPOSITCS
9KBUIIOTEHIMAIBHBIC TOBEPXHOCTH?

8. Kak ycTpoeHa aneKTpoHHO-ITy4eBasi TpyoOka?

9. KakoBo ycTpoiicTBO UM Ha3Ha4eHHE IEKTPOHHOH mymku? Kakum
obpazom

PacCUUTHIBAETCS CKOPOCTH JIEKTPOHOB HAa BBIXOZE M3 AIIEKTPOHHOI
MTyIIKU?

10.IToxyunTe 3aBUCHMOCTb CMEIIEHHS TOYKH Ha OHKpaHe oOT
BEJIMYMHBI HATIPSHKCHHAS, TI01aBaEMOT0 Ha OTKJIOHSIONINE ITACTHHEI.

11.Ans 4wero cimyxuT TeHepaTop pasBepTok? KakoBa ¢opma ero
HanpsKEeHUs?

12.J11s1 4ero Hy*»Ha CHHXPOHM3ALUs T€HEpaTOpa pa3BepTOK?

13.Kak nmpoBoasTCst I3MEPEHHsT aMILIUTY] M IIEPHOJ0B IIEPEMEHHBIX
CUTHAJIOB?




JlaGoparopHas pabota Ne 4

«MeTobI SKCIEPUMEHTAIIBHOTO 1 TEOPETHIECKOTO ONPEEIICHHS [IEHTPa
Macc (MHepIWH) U LEHTPa TSHKECTI»

1. UYro Ha3pBalOT IIGCHTPOM Macc (MHEepOHH) © Kak OH
Haxonutcs? Uto Takoe reoMmerpuieckuil meHTp Quryps? Ilpm xakmx
YCIOBHSAX 3TH LIEHTPHI COBNAAIOT?

2. Kaxk Benmer cebs Teno, K KOTOPOMY INPHJIOKEHA CHIIA, JIMHUS
JieficTBUS KOTOPOH He MPOXOAUT uepe3 LEHTP Macc?

3. [aiite ompenenenue neHTpa TsbkecTu. Ilpemnoxute crocoObl
OIpeieNeHus OJIOKEHHSI IEHTPa TAKECTH.

4. ComocraBbTe MOHATHA «IEHTP Macc» W «UIEHTP TSDKECTHY.
3aBUCAT JIN 3TH MOJIOKCHUS IEHTPOB OT MOJI0KEHHS T€JIa OTHOCUTEIHHO
3emmm?

5. Kak monoxeHue eHTpa TSHKECTH BIUSAET HA yCTOWINBOCTD TE?

6. B KakoM IMONIOXCHHH TEJNO YCTOWYMBEE: TPY30BHK BE3ET
CTAJIBbHYIO ABYXTOHHYIO IUIUTY HJIM TOT K€ I'PY30BHK BE3€T [IBE TOHHBI
CCHA; TUMHACT JENaeT CTOWKY Ha KOJbIAX WM TMMHACT BHCHUT Ha
KoJibIax?

7. Kax ompenensercs paauyc-BeKTOp IleHTpa Macc (IleHTpa
HHEepIMH) B KJIACCUYECKOH MeXaHHUKe M OJHOPOIHOTO Teja
MPOU3BOJILHON KOHGUTYpaIuu?

8. Uemy paBeH CTaTWYECKHH MOMEHT MacChl BCCH MEXaHHMUYCCKOU
CUCTEMBI?

9. Kak ompeznemnsrorcsi KOOPIMHATHI IIEHTPa Macc TBEPAOTO Tena,
COCTOSIIIIETO U3 TUCKPETHOTO YHMCIa MaTepHaIbHbBIX TOYEK?

10. Kak ompezensioTcst KOOPAMHATHI IEHTPAa MacC TBEPIOTO TEla,
Macca KOTOpOro HETPEPhIBHO pacipesiesieHa o o0beMy Tena?

11. Kaxk ompezenstoTcss KOOPAMHATHI LIEHTPAa Macc TBEPIOTO Tena,
COCTOSIIIIETO U3 HECKOJBKUX YacTeH C M3BECTHBIM PACIOJIOKEHHEM HX
EHTPOB?

12. Mero/p! onpeeneHus HEHTpa MacC MaTepHaIbHON CHCTEMBI.

Jlaboparophas pabota Ne 5

«Omnpezeneane ko3 GUIEHTa TOJC3HOrO0 JCHCTBHS TPH IMOIBEME
TeNa MO HAKIOHHOW IUIOCKOCTH M KO3(Q(HUIMEHTa TPEHUS CKOJBKEHHS
JIMHAMHYECKMM METOIOMY

1. UYro Takoe HaKIOHHAS IIOCKOCTH?

2.  Kax MOXHO MJOOHWThCS YBENHYCHHS BHIUTPHIIA B CHIIE,
MTOMOIITBIO HAKJIOHHOH IIOCKOCTH?

3. UYroObl yBennmuuth KOIGGHUIMEHT  IOJNE3HOTO  JIeWCTBHS
HaKJIOHHOM
TUIOCKOCTH HYXKHO ...?7

4.  BO3MOXKHO I OTHOBPEMECHHO H3MEHHUTHh KOG PUIMEHT
MOJIE3HOTO AEHCTBHSA HAKJIOHHOW  IUIOCKOCTHM M BBIMTPHINI B CHIIE,
MOJIy4aeMBblii C €€ IOMOIIBI0?

5. Yemy paBHa H Kak HalpaBJIcHA CHJIa TPSHUS CKOJbKCHUS?

6. CodopmynupyiiTe nepBbIif 3akoH HeroToHa.

7. Coopmynupyiite Bropoii 3akoH HproToHa.

8. Kakue cwipl IEHCTBYIOT Ha TENO HAa HAKJIOHHOW IUIOCKOCTH?
YeMy OHH paBHBI U KaK HAIPABICHBI?

9.  UYemy paBHBI IPOEKIIMHU ITUX CUJI HA KOOpIUHATHBIE ocu? OTBeT
COTIPOBOJIUTE PHCYHKOM.

10. Or yero 3aBUCHT KOIPPHUIUEHT TPSHHUS CKOIbKCHHS? 3aBHCUT
JIM OH OT CKOPOCTH B KeHUs Tena? OT Maccsl Tena?

11. Haiigure Tteopermueckyto 3aBucuMocTh KIIJI HakIoOHHOH
IUTOCKOCTH OT yTJIa €€ HaKJIOHA.

12. B deM 3aKirouacTcs JaHHBIA METOJ H3MEpeHHs K03 duumeHTa
TpeHus?

13. Kak HaiiTu cpetHee 3HaYCHNE N3MEPSEMOM BEIMUUHbI?

14. Kak Haiith aOCONIOTHYI0O M OTHOCHTENILHYIO HOTPENIHOCTH
U3MepeHusi?




JlaGopartopHast padota Ne 6
«OrnipeiernieHue oKasaresis MPEeJIOMIICHHS CTEKIIa

1. Yro Takoe aOCOJIOTHBI H OTHOCHTENBHBIH IOKa3aTeln
nperomieHus? Kak ux onpenenuts?

2. Kak ompenennts cMemeHne magaromero Jyda?

3. Kak MOXHO oOmIpenenuTh MOKa3aTelb MPEIOMIICHUS,
HCIIOJIB3Ys TCOMETPHUIO

4, Yro Takoe (hpOHT BOIHBI M MOBEPXHOCTH?

5. IMoka3zatenp TOpENOMIICHUS CTEKJIa OOJbINE IMOKA3aTels

npejaoMiieHus Bonbl. Kak M3MEHSETCs Yroj MPeJIOMIICHHS Jiyda MpHU
nepexo/ie U3 BOAbI B CTEKIIO?

6. JIyd cBera mpenomMirseTcss Ha TPaHUIE CTEKIO — BO3IYX.
Kak cooTHOCSTCS yroi mafieHuss M yroil IMPEeTOMIICHHS?

7. KakoB mokaszarenb MpelOMJIEHHS CTEKJIa, €CIH Yroil
MmaJieHus JIydeld W3 BO3AyXa Ha CTEKISIHHYIO IUTacTHHKY 60°, a yrom
nperxomieHus - 30°.

8. Haiinure OTHOCUTENBHBIM IOKa3aTeNlb IPEIOMIIEHUS
Cpelibl, €CNY MaJalolui Ty4Y U TpaHUIla pa3zesia Cpejl COCTABISET YTo
45°, a yrox npenomiieHust - 60°.

9. JIyu 3 Bo3myxa mepexoAauT B cTekio. [Ipu kakom yrie
NajeHusI Tyda yroj MaJleHus paBeH yriy npesoMieHus?

10. AOCOMIOTHBIM ~ MOKa3aTenb  MPEJIOMIICHHS  BaKyyMma
paBeH...?

11. B kakoii cpeze cBeT pacrpocTpaHseTcst ¢ MaKCUMaIbHON
CKOPOCTBIO?

12. AOCONIOTHBIM TOKa3aTenb mperomieHus Boael 1,33. C

KaKoM CKOPOCTBIO paCpOCTPaHACTCS CBCT B 3TOH )KI/IZ[KOCTI/I?

13. B kakoM BemecTBe CBET  pACIpOCTpaHSACTCA  C
MUHUMAaJIbHON CKOPOCTHIO: B BO3/IyX€e, B BOJIe, B CTEKJe, B anmase?
14. B kakoMm BemiecTBE CBET HMMEET MAaKCUMAaJbHYIO JUJIMHY

BOJIHBI: B BO3/IyX€, B BOJIE, B CTEKJe, B anmasze?

Bna
IETh

HaBbIKaMH
obopymoBaHuem,
MPUMEHSIEMbIM
MPOBEICHUS (busnueckux
JKCIEPUMEHTOB;  METOJaMU
IKCIEPUMEHTAIILHOTO
OTpe/IeTICHUs XaPAKTEPUCTUK
00BEKTOB

pabotel ¢

IS

IIpumepHoOe 3ananue
OI11eHUTh MOTPENIHOCTH NpHOopa

Tabmma 1.
AR COJEOTHEIE HHCTPYMEETANEHELE 0T EIIHOCTH IIP0 C TEALITHE
HEMEPHTEMEHEL OpHAOpOE

e | MamepoTemered npabop Mpepen us- |Lena pe- | AfGcomorsas
b g MEDEHHA TEHHA HHCTHYLIEH-
TATTEHAL
0T PELHOCTE
Jumefira weprérnad mECT- | Jo 20cw [ Lo £, 1 11
1 EYMEH TATE HAA Hoslcw | L =0, 1m1
o 100cw | Lem +[,5 CM
2 JleHTa HIMEPHTEEHAA 1a0.cm 10,260 £0,5.00
3 Hsmepuremesed mwmiHgp | Jo 2500 | 1w +1 mn
4 I TAHT EHIHDEVIIE 130 1o 0,1 v 0,05 nma
4 IWhmcponeTn 43 0.00nmr | £0,005 nma
] Eesnten 4H 0,1H 0,05 H
7 B ECH DpVEHHHLIE 2001 - =0,01r
g CeryHOoMEp 0-30 rom | 0,2cC +1 c 2a 30 nomH
o Tepmomerp mabopatopaed | 0-100°C 12C =1°2C
10 [ Tmpery MEmMIIHHC FITH 2 nm 0,1 nan +0.05 nam
11 IWeRsvpRa MEHITHHCKad fi nam 0.2 +0,1571

OIICHUBAHUA:

0) Ilopsinok mpoBedeHHs] MPOMEXKYTOUYHOH ATTECTALMH, MOKA3ATEJU U KPUTEPHUHU

[IpomexyTouHas aTTecTanus 1Mo AUCUUILIMHE TPOBOAUTCS B (popMe 3auerTa.
Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:
- Ha OIICHKY «3aYT€HO» O0y4aroUuiicsl 1eMOHCTPUPYET YPOBEHb, HE HUXKE MOPOrOBOTO,

C(I)OpMI/IpOBaHHOCTI/I KOMIIETCHIIUN: B XOJ¢ KOHTPOJIbHBIX MepOHpI/IﬂTI/Iﬁ MOTYT HOIIYCKAaTbCA




OIIMOKHU, MOXKET MPOSIBIISATHCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMEHUH, HABBIKOB, 00yJarOIIUNACs
MO>KET UCIIBITHIBATh 3HAUUTENIbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHNN 3HAHUSMU U YMEHUSIMU IIPU
UX TMEPEHOCEe Ha HOBBIE CUTYAIUH.

- Ha OLIGHKY «HE€ 3a4TeHO» O0yYalouuiicsi He MOXKET MOKa3aTh 3HAHUS HAa MOPOTOBOM
ypoBHE C(HOPMHUPOBAHHOCTH KOMIIETCHIWH, T.€. OOYdYaIOIIMICS HE TOKA3bIBACT 3HAHUE
OCHOBHOTO Marepuasia B oObeMe, HEeOOXOAMMOM HJsi MpeAcTosAlell mnpodeccHoHaTbHON
JESTEIIbHOCTH; HE CITIOCOOEH apryMEHTHPOBAHO U MOCJICIOBATEILHO U3JIaraTh, IOMYCKaeT rpyobie
OIIMOKHU B OTBETaX; HE MOXKET MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKM PELICHUS MTPOCTHIX 3a/1a4. He
MOATBEPKIAET OCBOCHHE KOMIIETEHIIUHN, IIPETyCMOTPEHHBIX MPOTPaMMOM.



