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HosicHUuTeEIbHASA 32N CKA
B HenpepbiBHOM 00pa3oBaHUM JIMYHOCTH OTPOMHYIO Ba)XHOCTh IMPUOOPETAIOT BOIPOCH C
BbIOOpOM mpoduis manmpHelmero oOy4eHHss Ha CTapuield cTymneHH oOIero oOpa3oBaHMUS.
Jannast mporpamma paccyMTaHa Ha MOATOTOBKY ydalIuxcs K BbIOOPY (U3HKO-MaTeMaTHYECKOTO
npoduis U YCIIEUTHON CIaui AKCIIEPUMEHTAIBHOM YacTH 3K3aMeHa 10 (u3HKe.
B mixonbHOM Kypce ¢uszmku 7-9 Kiacchl Mano yAeNseTcs BPEeMEHM Uil IMPOBEICHHS aHaau3a
OKCIIEPUMEHTAIBHBIX JaHHBIX, XapaKTEPHU3YIOMUX 3HA4YCHHS (U3HUECKUX BEIUYHH, IPU
BBIMIOJTHEHUH J1a0OpaTOpHBIX pabOT, YTO B CBOIO O4Yepelb CYXKaeT TMpEeACTaBICHUS O
BO3MOKHOCTH TTOJIyYSHHSI HEPABUIBHBIX PE3YJIbTATOB MIPH MIPOBEACHUH dKCIIepUMeHTa. JlaHHas
nporpaMMa MO3BOJIAET JIMKBUAMPOBATH JaHHBIM mpoOen U MO3BOJSET IMOATOTOBUTH
00yJaromuxcst K mpouIbHOMY 00Y4YEHHIO.
Oco0eHHOCTh Kypca COCTOUT B TOM, YTO PACIIUPSETCS KPYro3op 00y4aroIIuXcs, MOMOIHSAIOTCS
3HaHUS O METOAAaX W3MEpeHHs (U3MYECKHX BEJIMYHMH, O CYHIECTBOBAaHMM PAa3JIMYHBIX
MOTPEIIHOCTe BO3HHMKAIOMIMX B TpOIecce TMPOBEICHUs OKCIepUMEHTa H  00paboTke
MOJTyYCHHBIX JTAHHBIX .
B nanHoif mporpamme mepepaboTaHbl aBTOpckue Marepuanbl mporpamm: Kabapmuna C. U,
[Medep H.U “Usmepenne ¢pusmueckux Benmuwmn”; [nmamemmeBa H.K., Juk HO.U., KoBapckuii
HO.A. «@u3nyeckue BETUYUHBI U UX U3MEpeHUs». M3 JaHHBIX IporpamMM B3sThl TEOPETHUECKUE
BOIIPOCHI, COJIEp>KaHKE JIA0OPATOPHBIX PAabOT € yUeTOM 3HAHUI 00yJarONIUXCsl HA JaHHOM 3Tarie
U HaJIn4yue 1abopaTtopHOro o0opynoBaHus B KaOuHeTe (PU3UKU.
B kabunere GU3MKN NMEIOTCS BCE YCIOBHS ISl peTM3alid JaHHON TPOTPAMMBI.

[Tporpamma paccuntana Ha oOydaromuxcs 9 kiacca.

Hesn: hopmupoBaHue UHIUBUIAYAIBHBIX CIIOCOOHOCTEN Yy 00yYarOIUXCsl CaMOCTOSITEIbHO
IPOBOAMTH HM3MEpeHUs: PU3NYECKUX BEJIMYHMH B Ipoliecce PU3NYECKUX SKCIEPUMEHTOB U
HCCJIEIOBAaHUM C y4€TOM aOCOIOTHBIX M OTHOCUTENbHBIX MOIPEIIHOCTEM.

3amauu:

® YTOBJICTBOPCHNUEC MHANBUAYAJIbHOTO HHTEPECA 06yqamumxcs; K IPpaKTHYCCKHUM
MPUIOKEHUSAM (PU3HUKH B MPOLIECCE CAMOCTOSTEILHOM, T03HABATEILHONW U TBOPUYECKON
JIeATEIbHOCTH MPU MPOBEACHUHU SKCIIEPUMEHTOB U UCCIIEI0BAHUI;

e hopmHpoBaHHUE y YyYalUXCsl YMEHUSI BBIYMCIISATH MOTPEIIHOCTH;

® HAYYUThH yYAIUXCS, aHATU3UPYS PE3YJIbTAaThl SKCIIEPUMEHTAIIBHOI'O UCCIIEN0OBaHMUs, A€IaTh
BBIBOJ] B COOTBETCTBHUH CO C(HOPMYIUPOBAHHOM 3a7a4eil HCCIICIOBAHNS,

® PACKPBITh POJIb U3MEPEHHI B TEXHUKE.

Pe3yabraTamu 00y4eHus ABJISIIOTCSH:

JJMYHOCTHBIC

c(OpPMUPOBAHHOCTh TMO3HABATEIHHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcs,
CaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHHUH.
MeTanpeIMETHbBIE

OBJIAACHHUEC HAaBBIKAMHU CAMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I HOBBIX 3HaHI/II71, opraHu3anus
yueOHO MPaKTUIECKON U TBOPUECKOU NESTEILHOCTH,

OIICHKH PE3YJIbTaTOB CBOCH JCSITEILHOCTH;

dbopMUpOBaHHE YMEHUI TIepepadbaThIBaTh U MPEABIBIATH MOTYYEHHYIO HHPOpPMAIIHIO B
00pa3Hoi, CHMBOJIMYECKOH (hopmax.

o0111e MpeIMETHBIE

YMEHUS TIPOBOJUTH HAOJIOICHUS, ITTAHUPOBATh U BBIITOJHATH KCIIEPHUMEHTHI,




00pabaThIBaTh Pe3yabTaThl U3MEPEHUH, IPEACTABIIATH PE3YIbTATHl U3MEPEHUN C TIOMOIIIBIO
Tabmuil, rpaduKoB U GopMyI1, OOHAPYKUBATH 3aBUCUMOCTU MEXIY PU3NIECKUMU
BEJINYNHAMH, OOBSICHATH NOJTYYEHHBIE PE3YJIBTATHI U JINIaTh BBIBOJIBL;

Y4aCcTHO IPEIMETHBIC

NOHMMAaHHE U CIOCOOHOCTH OOBSACHSTH TakKe (PU3UUYECKUE SBICHNUS, KaK KOJICOAHHS
HUTSIHOTO U IPY>KUHHOTO MAasiTHUKOB, OXJIQKICHUE JKUIKOCTH TPH MCTIAPEHUH, HarpeBaHue
HPOBOIHUKOB JIEKTPUYECKHUM TOKOM, BOSHUKHOBEHHE JITHEWYAaTOrO CIIEKTPa H3ITy4CHUS;
YMEHUS U3MEPATh PACCTOSTHHE, IPOMEKYTOK BPEMEHH, Maccy, CUILy TeMIEpaTypy,
BJI&YKHOCTB BO3/yXa, JIEKTPUYECKOE CONPOTUBIICHHUE, HAIIPSDKEHUE, CHITY TOKa, (DOKYCHOE
paccTosiHuEe cOOMparoIeil JIMH3bI, ONTUYECKYIO CUITY JIMH3HI,

BJIaZICHUE YKCIIEPUMEHTAIBHBIMU METOAaMH UCCIIEIOBAHUS B IIPOIIECCE CAMOCTOSTEIEHOTO
U3yUYEHHSI 3aBUCUMOCTH YAJIUHEHUS IPY>KUHBI OT TPUIIOKEHHON CHIIBI, CHIIBI TPEHUS
CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS, CHIIBI APXUMeEAa OT 00beMa BBITECHEHHOM
BO/JIbI, IEpHO/Ia KoJeOaHN MasTHUKA OT €ro JJIMHBI, CHIIbI TOKA Ha y4acTKe IeTH OT
HaIpPsDKCHUS.

[Iporpamma Kypca mpenycMaTpuBaeT YTeHHUE YCTAHOBOYHBIX JICKIIUA, MHCTPYKTAX IO
TEXHUKE 0€30IIaCHOCTH, MPOBEJCHHE JTA00OPATOPHBIX PAOOT B YCIOBHUAX CIIECIUAIBEHO
000py/I0BaHHOTO KaOMHETa, IPOEKTHI.
[Iporpamma BHEypOUuHOI1 AesTeNbHOCTH “Mup u3mepenuii” paccuntana Ha 34 Jaca B rog, 1 gac
B HEZIEIIIO.

Ilepeyenn 00opynoBaHusl KAOMHETA JISl peaju3alii MPOrpaMMbl

Ne HanmeHoBaHue 000pya0BaHUS KomnuectBo
Y4eOHOo-IpakTH4YecKoe U yu4eOHO-1abopaToOpHOE 000PYAOBaHNE

1 W3mepuTenbHas TMHENKa 15
2 Yacel 1
3 Men3zypka 15
4 [lITaHreHIMpPKYIIb 5
S) Muxkpometp S)
6 MeTtannndeckne HWINHAPBI(ATIOMHUHUEBBIE, CTATbHBIEC, METHBIE) 15, 15, 15
7 JuHnamomeTp 15
8 HaGop npyxuH pa3zHoii ’KeCTKOCTH 15
9 Tpubomerp mabopaTopHbIit 15
10 ItatuB U1 GPOHTAIBHBIX Ja00PATOPHBIX PabOT 15
11 Bechl 15
12 Habop rups 17151 Becos 15
13 Tepmomerp 15
14 Kanopumerp 15
15 Ilcuxpomerp 1
16 Amniepmerp 15
17 Bonbsr™merp 15
18 BrIkiTrouaTenb 0JHOIIONMIOCHOM 15
19 VcTounuk nutanus 1abopaTopHbIN 15
20 Habop coeqnHUTENHHBIX MPOBOJIOB 15
21 Pesucropsl Ha 20Mm 15
22 Pesucropsl Ha 4 Om 15
23 Peocrater maboparopusie, 6 Om 15
24 Cobuparoniue JIMH3BI 15




25 Jlyma 15
26 CrnexTpockon 15
TexHUuecKue cpeacTBa 00ydeHHs
1 Kommnbrorep MyabTUMETHITHBIN 1
2 Ckanep 1
3 [TpunTep 1
4 MynbTUMETUIHBINA TPOCKTOP 1
S) IIpoeK1MOHHBIN SKpaH 1
Y4eOHbIil Mu1aH
Ne HaumenoBanue paznena KonnuectBo yacos
BCETO Teopus MPAKTHKA
1 | Beeneunue 4 2 2
2 | MexaHW4ecKue SIBJICHUS 13 3 10
3 | TerioBbIe SABJICHUS 5 1 4
4 | DnexTpuuecKue sBICHUS 7 2 5)
5 | Onruueckue sIBICHUS 5 1 4
Bcero 34 9 25




Coaep:xkaHue mMporpaMmal
1.BBenenne (4 1)
Cucrema enuHHWIl, U3MEpPeHHE (PU3UYECKUX BEIMYMH; MOHITHE O TPSMBIX U KOCBEHHBIX
M3MEpPEHMSX; MpaBHJia MU3MEPEHUS U BBIYHCICHUS; MpaBuia JICHCTBUS HaJ MNPUOIMKEHHBIMU
YHCIIaMU; TIPAaBHJIA ONPeeTIeHUs] aOCOMIOTHBIX M OTHOCUTEIBHBIX MMOTPEITHOCTEH; METOIBI yueTa
MOTPEIIHOCTEMN

Jlabopamopuvie pabomol

1.Onpenenenre 1UeHbl JAEICHUS IIKaJAbl M HHCTPYMEHTAJIBHOM MOTPEMIHOCTH HIpUOOpOB
(JIMHEWKH, MEH3YPKH, YaCcOB)

2.M3ydenue npaBuil MOJIb30BAHUS IITAHTCHIIUPKYIEM U MUKPOMETPOM.

2.Mexanuveckue siBjieHus (13 4)

Macca, MIOTHOCTh, CHJIAa YHOPYrocTH, cUla TpeHHs, AedopMmaiusi, KECTKOCTb, IEPUOJ
KoneOaHui, dYacTtoTa, cwia ApxuMmena, HAKJIOHHAs IUIOCKOCTh, KOA((UIMEHT I0JIE3HOTO
JeHCTBHSI; KoeOaTeapHOe IBKCHUE, TAPMOHMYECKUE KOIeOaHMsI.

Jlabopamopmvie pabomol

1.Onpenenenne MIOTHOCTH BEIIECTBA OCPEICTBOM IITAHTCHIIUPKYJIS M TEXHHYECKUX BECOB.
2.M3MepeHne BHITAIKMBAIOIICH CHIIBI.

3.M3mMepeHue KeCTKOCTH MPY>KUHBL.

4.MccrnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HHKAKOIIEH B TNPYXKHHE, OT CTCICHU
neGopMaluy MpyKUHBI.

5.Pupenencnue xoadduimeHTa TpeHus Ha TpUOOMETpeE.

6.MccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHS OT CHITBI HOPMAIIBHOTO JaBIICHHSL.

7.WccnenoBanue 3aBUCUMOCTH TIEPUOAA U YaCTOTHI KOJeOaHUIT MaTeMaTHYeCKOro MasTHUKA OT
JUTHHBI HATH.

8. M3ydyeHune NBUKEHUS MO HAKIOHHOM IUIOCKOCTH, OmpeseieHne ee Ko3(duuuenTa noiae3Horo
JICUCTBUA.

9. ITpoBepka GhopMyIIbI IEHTPOCTPEMHUTENHHOM CUJIBL.

TemnoBble siBjaeHus (5)

Temneparypa. Ilpumepsl pa3nuyHbIX 3HAYEHWHW TEMIIEpaTypbl B IPUPOJE U TEXHHKE.
TemneparypHele 1mkanbl. COBpeMEHHBIE METOJABl H3MEPEHUS YACIBHOM TEMJIOEMKOCTH
BeniecTBa. BrnaxHocTs. 3HaueHNEe BIaXKHOCTH B )KUBOM IPUPOJIE U TEXHUKE.

Jlabopamopuwvie pabomul

1.M3yuenue mpaBui MOJIb30BaHUS JKUAKOCTHBIM TEPMOMETPOM.

2.MccnenoBanue 3aBUCHUMOCTH CKOPOCTH OCTBIBaHHMSI Tejla OT pPa3sHOCTH TEMIIepaTtyp C
OKPYKarOIIEH Cpeou.

3. 3yuenune npaBui MOJIb30BaHUS ICUXPOMETPOM.

4.Mcnonb30BaHUE KAJIOPUMETPHUUECKOTO Croco0a H3MEpEeHHs YAEIbHOH  TeIIOeMKOCTH
BEIECTBA JIsl O0IBIIOTO YKcia 00pa3IoB.

duekTpudeckue sBJjeHus (7 4)
Cuna Toka, HampspDKCHUE, COMpPOTHBICHHE. [IpUHIMN NEHCTBUS WM3MEPUTENBHBIX MTPUOOPOB:
aMIepMeTpa, BOJIbTMETPa, OMMETPA; MOIIIHOCTb, BUJIbI COETUHEHUSI.

Jlabopamopuvie pabomul



1.0mpenenenune ynensHOTO CONMPOTHBIICHHUS IPOBOJHHKA.
2.0npeneneHue COMPOTUBIECHUS U MOIITHOCTH, OTPEOIIEMOM AIEKTPHUUECKON JTAMITOUKOH.
3.MccnenoBanne 3aBHCUMOCTH CHJIBI TOKAa, BO3HMKAIOIICH B MPOBOAHUKE, OT HANPSDKCHUS HA
KOHIIaX MPOBOJIHUKA.

4.OKcriepuMeHTaNbHas ~ TIpOBEpKa HpaBWwia  Juis
IIOCJIEZIOBATEIbHOM COEIUHEHUE IBYX IPOBOJAHUKOB.
5. DKcniepuMeHTanbHAs MPOBEpKa IMpaBWiIa Ul CHIIBI TOKa HPU MapajuleIbHOM COCIMHEHHUE
JIBYX MPOBOIHUKOB.

Onrtuyeckue siBjaeHus (5 4)
Tonkas nmuH3a, coOMparomas JuH3a, paccenBaroIlas JMH3a, ONTHYSCKUN IEHTP JUH3BI, (hopMysa
TOHKOW JIMH3BI, ONTHYECKas cuia JHUH3bI, (OKYyCHOE paccrosHue IuH3bl. Crektp. Bumsl
CIIEKTPOB

Jlabopamopuwvie pabomol

1.MI3mMepenue onTH4eCKOM CUITbI JIMH3BL.
2.0mpenenenne GOKyCHOTO pacCTOSHUSL COOMPAIOILEH JIMH3BI METOIOM IMapaJijiakca.
3. Onpenenenue yBeIUYEHUs JTYTIbI.
4. HaGnroieHre CeKTPOB: CIIOUIHBIX, TUHEHYATHIX U MOTJIOMICHHUS.

YueOHO-TeMaTHUYECKHIi IIJIaH

SJIICKTPHYECKOI'O

HampsDKEHUS  TIPU

Ne IIpume Tema nporpamMmel Kon-Bo | IIpaktu | Bunsr yuebnoit
pHBIE 4acoB | YECKUE | JACSITeNbHOCTH
CPOKH YaaIuXcst

BBeaenune 4

11 CucreMa eIUHUII, IOHATHE O Pacckas, 6ecena
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSX

2.2 [TpaBuiia onpeneneHus abCcoMOTHBIX Pacckas, 6ecena
¥ OTHOCHUTEIBHBIX MOTPEITHOCTEN

3.3 OnpeodeneHue yenvl Oenenusi WKaabl J CamocrosiTenpHas
U UHCNPYMEHMALHOU pabota B mapax
nozpeutHocmu npubopos

4.4 H3zyuenue npasun nonv3osanus J ITpakTrueckuii
WMAH2eHYUPKYTeM U MUKDOMEMPOM
MexaHu4ecKue siBJIeHH s 13

51 Macca, IOTHOCTb. becena

6.2 Onpeoenenue niomuocmu J CamocTosiTenpHast
seuecmea nocpeocmeom pabota B mapax
WMAH2EHYUPKYIA U MEeXHUYEeCKUX
6ecos.

7.3 Cuna ynpyrocTs, cuia TpeHUs CroBecHbIH,

HaTrJISTHBIA
8.4 H3mepenue sxcecmrxocmu npysicuHvl JI CamocTrosiTenbHast
paboTa B mapax

9.5 HUccneoosanue 3asucumocmu cuivl JI UccnenoBaTenbcku
ynpy2ocmu, 603HUKAIOWel 8 i
npYHCUHe, Om CmeneHu
deopmayuu npyscuHvl

10.6 Onpeodenenue ko3pguyuenma J [TpakTrueckuii,
mpeHus Ha mpubomempe CaMOCTOSITeNIbHAS

paboTa B mapax




11.7

HUccneoosanue 3asucumocmu cusivl
MpenUst Om Cuibl HOPMAIbHO20
oaenerus

Uccnenosarenscku
i,
CaMOCTOSITeNIbHAS
paboTa B mapax

12.8 Cuna Apxumena becena
13.9 Hsmepenue svimanxusaroujeti Cuivl Uccnenosarenscku
i,
CaMOCTOSITEeIIbHAS
paboTa B mapax
14.10 HaxJioHHas NI0CKOCTD, Becena,
KOX((UITUEHT MOJIE3HOTO JCHCTBUSL. MPAKTUICCKHIA
H3zyuenue osudicenus mena no
HAKJIOHHOU NIOCKOCMU,
onpeodeneHue ee Ko3ppuyuenma
HOE3H020 0elCmEus.
15.11 Koneb6arenbroe nemwkenue. [lepuon CnoBecHBIH,
KoJIeOaHMii, YacToTa. HATJISLIHBINA
16.12 HUccneoosanue 3asucumocmu Hccnenosarenscku
nepuooa u Yacmomul KoaeOanuul ",
MAMeMamuyecKoeo MasimHuKa om CaMOCTOSITEIIbHAS
ONIUHBL HUMU paboTa B mapax
17.13 IIposepka ¢popmynv Pa6ora B rpynmax
YEeHMPOCMPeMUmenbHOl CUTbL
TennoBble ABJIeHUS
18.1 Temmnepatypa. H3yuenue npasun becena, pabora co
NONb308AHUSL HCUOKOCHHBIM CIIPABOYHOMN
MepMOMEMPOM. JIUTEPATYpPOU
19.2 Hccnedosanue 3asucumocmu HccnenoBaTenbcku
CKOPOCMU OCMbLEBAHUS MeNd OMm i
PpAazHOCmuU memnepamyp ¢
oKpyarcaroujeli cpedoll.
20.3 CoBpeMeHHbBIE METO/Ib U3MEPEHUSI ITo3naBaTenLHBIN,
yIeTbHON TEIIOEMKOCTH BEIECTBA. CJIOBECHBIH, paboTa
C JTONOJIHUTEIBHON
JIUTEPATYpPOU
21.4 Bnaxnocts. H3yuenue npasun becena,
NOb306AHUSL NCUXPOMEMPOM. MPAKTUYECKHIA
22.5 Hcnonvzosanue TBOpUecKui,
KALOPUMEMPUYecKo2o cnocoba caMoCTOsITeNIbHAs
usmepenust yoeabHou pabota B mapax
Meni0emMKoCmuy geujecmea 0is
00.1bUO020 YUCIa 00PA3YO8
DJIeKTpUYecKne siBJIeHUsl
23.1 Cwita Toka, HanpsHKEHUE. HccnenoBarensck
Hccneoosanue 3asucumocmu cuibl ui,
MoKa, 803HUKAOwell 8 NPOBOOHUKe, CaMOCTOSITeITbHAS
OM HaNPANCeHUsl HA KOHYAX pabota B mapax
NPOBOOHUKA.
24.2 Conporusienne. Onpedenenie [TpakTHdeckuid,
YOenbH020 CONPOMUBIEHUS. CJIOBECHBIH
NPOBOOHUKA.
25.3 MoruHocTb. Onpedenenue [TpakTuyeckwii ,
CONPOMUBIIEHUs U MOWHOCTIU, CJIOBECHBIH




nompeoaseMou 31eKmpuieckoll
JAMNOYKOU

26.4 Bunel coennHeHni. ITpakTHueckuid,
DKCnepumeHmanbHas npoeepKa CJIOBECHBIH
npasua 0 2NeKmMpuiecKoeo
HanpsisceHus: npu
nOC1e008amMenNbHOM COeOUHEeHUU
08YX NPOBOOHUKOS.

27.5 IOKcnepumenmanvHas nposepka [IpakTuueckuit
npasuia 0si CUbl MoKd npu
napaieibHoOM COeOUHEHUU O8YX
NPOBOOHUKOB

28.6 [Tpunuun neicrBust Meton
U3MEPUTEIIBHBIX PHOOPOB CaMOCTOSITEIILHOM

paboThI

29.7 DnekTpoOe30nacTHOCTh MpHU paboTe [TpoekT
C JIEKTPOU3MEPUTEITHHBIMHU
npudopamMu
OnTuyeckne siBJIeHUsI

30.1 Bunbl mun3. H3mepenue [TpaxTrueckuit
ONMUYECKOU CUNbL TUH3BL.

31.2 ®dopmya TOHKOM JIMH3HI. [To3HaBaTeNbHBINM,
Onpeoenenue ¢okycrHo2o MPaKTHYCCKHUI
paccmosanus coouparowetl 1uH3bl
MemoOOM NAPALIAKCa

32.3 Onpeoenenue ygenuyeHus TUH3bL. CamocrosTenbpHast

pabota

33.4 Crnextp. Buspl criekTpos. becena, narmnsinHpii

345 Habnioodenue cnekmpos: cniowHulyx, Harnsaaas
JIUHENYAMbIX U NO2TIOUWEHUSL. yueOHast

JACATCIIBHOCTD







