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PaGouasi nporpamMmma
Kypca BHEYPOUHOIi JIeSTeIbHOCTH
«Mup H3MepeHui»
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Cpok peann3auuu: 1 roa

Knaccbr: 9

[Tporpammy cocTasuii: yuutens Gpusukiu Menekecosa n.B.




HosicHuTebHASA 3aNIUCKA
B HempepslBHOM 00pa30BaHMM JHYHOCTH OTPOMHYIO BaXKHOCTh HPUOOPETAIOT BOMPOCHI C
BBIOOpOM Tmpoduis mambHEWImero oOy4eHHs Ha CTaplied CTYNMeHH OoOIIero oOpa3oBaHUS.
JlanHas mporpamMMa paccyrTaHa Ha IMOATOTOBKY YUYaIIUXCs K BBIOOPY (DPM3UKO-MATeMaTHYECKOTO
npoduis ¥ yCHEIHOM clauu SKCIIEPUMEHTAILHOM YacTH SK3aMeHa 1o (pU3UKe.
B mkonpHOM Kypce Qu3uku 7-9 Kimaccel Majo yAeNnseTcs BPEMEHHU JUIsl MPOBEACHUS aHAIIN3a
SKCIIEPUMEHTANBHBIX JAHHBIX, XapaKTePU3YIOIIUX 3HAuYeHUs (QU3NUYECKUX BEJIWYUH, NpU
BBIMIOJIHEHUH J1a0OpaTOpHBIX paboT, dYTO B CBOIO OYepeAb CYyXaeT NpPEACTaBICHUS O
BO3MOXXHOCTH MOJTYYCHHs HETIPAaBUIIbHBIX PE3yJIbTaTOB MPU MPOBEACHUH dKCIIepuMeHTa. JanHas
nporpaMMa TO3BOJISIET JIMKBUAUPOBATh JAHHBIA TpoOel W TO3BOJIAET TOATOTOBHUTH
o0ydJaronuxcst K npoGpuiIbHOMY 00 YUYCHHIO.
OCOoOeHHOCTh Kypca COCTOMT B TOM, YTO PACIIUPSIETCS KPYro30p O00Y4aromUXcs, MOMOTHIIOTCS
3HaHUA O MeEToJax u3MepeHusi (U3MUECKUX BEIMYUH, O CYIIECTBOBAaHUHU PA3IUYHBIX
MOTPEIIHOCTEH BO3HHUKAIOIIMX B IPOLECCE MPOBEACHUS OJKCIEpUMEHTa M  00paboTke
MOJTy4YEHHBIX JAHHBIX .
B nanno#l mporpamme nepepa®oTaHbl aBTOpckue Mmarepuansl nporpamm: Kabapauna C. U,
[Medep H.U “Usmepenne dusznueckux Benuunn’; ['maapimea H.K., Juk FO.U., KoBapckuii
I0.A. «®u3nyeckue BEIUUYUHBI U UX U3MEpeHus». M3 JaHHBIX IporpamMM B3sThl TEOPETHUECKUE
BOIPOCHI, COJEpKaHUE J1aOOPATOPHBIX padOT ¢ yUYETOM 3HAHMI 00Y4aIOIIMXCS HA JAHHOM JTare
U HaJM4uue 1abopaTopHOro 000pyAOBaHMS B KAOMHETE (PU3UKH.
B kaOunere Gpu3nku UMEIOTCS BCE YCIOBHS [Isl pean3aliil JaHHOW MTPOrPaMMBI.

[Tporpamma paccuntana Ha oOydaromuxcs 9 Kiacca.

Hesn: hopmupoBaHre MHINBUIYAIBHBIX CIIOCOOHOCTEH Y 00YYarOMUXCS CaMOCTOSTEIHHO
IPOBOJUTHh M3MEPEHUsl (PU3NUECKUX BEIMUYUH B Ipolecce PU3NYECKUX IKCIEPUMEHTOB U
HCCJIEIOBAaHUM C y4€TOM aOCOIOTHBIX M OTHOCUTENbHBIX MOTPEIIHOCTEM.

3agaun:

® yIOBJIETBOPEHNE UHIMBUAYAILHOTO HHTEpeca 00yUaroMMUXCsl K MPaKTHYECKUM
HPUIIOKEHUAM (PU3UKHU B IIPOLIECCE CAMOCTOATENBHOM, TO3HABATEIBHOM U TBOPUECKON
JEeSITeIbHOCTH NPH MPOBEIECHNUN SKCIIEPUMEHTOB U UCCIIEI0BaHUM;

¢ (hOpMUpPOBAHME y yYallUXCS YMEHUS BBIUYUCIATH NOTPEIIHOCTH,;

® HAYYMTh y4allluXcs, aHAIU3UPYs Pe3yIbTaThl SKCIEPUMEHTAIBHOTO UCCIIE0BAHUS, IENaTh
BBIBOJ] B COOTBETCTBUU CO CHOPMYIMPOBAHHOM 3a/1a4ell UCCIIeI0BaHMS;

® PacKpbITh POJIb U3MEPEHUN B TEXHUKE.

PesyabTaTamn o0y4yeHus1 SIBJSIIOTCH:

JUYHOCTHBIE

c(OpMUPOBAHHOCTh T103HABATEIbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yJalluxcs,
CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH.
MeTanpeIMeTHbIE

OBJIa/ICHUE HABBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUM, OpraHu3alus
yueOHOM MPaKTUYECKON U TBOPUECKON NEATEIbHOCTH;

OLICHKH PEe3YJIbTaTOB CBOEH JESITEIBbHOCTH;

dbopMupoBaHUE YMEHU NepepadbaThIBaTh U MPEABABIATH MOJY4EHHYIO HHPOPMAIIUIO B
00pa3HOH, CHMBOJIMUECKON (hopMax.

o0111e IpeMETHBIE

YMEHUS POBOJUTH HAOJIOACHUS, ITTAHUPOBATh U BBIIIOJIHATH KCIIEPHUMEHTHI,
00pabaTbIBaTh pe3y/IbTaThl U3MEPEHUH, IPEACTABIAT PE3YIbTATHl H3MEPEHUN C TOMOILBIO




Tabnuil, rpaduKkoB B GopMyII, OOHAPYKUBATH 3aBUCHUMOCTH MEXIY (HU3NICCKUMHU
BEJIMYMHAMU, OOBSICHITH IMOJYYCHHBIE PE3YNIbTAThI U JIENIaTh BHIBO/IBI,

YacTHO MPEIMETHBIC

MOHMMAaHUE U CIIOCOOHOCTh OOBSICHATH Takue (PU3MUECKUE SBICHMS, KaK KOJICOAHMS
HUTSIHOTO M IPY>KUHHOTO MAasiTHUKOB, OXJIQKJICHHE JKUKOCTH TIPU HCIIAPEHUH, HAarpeBaHUE
MIPOBOJHHUKOB JJICKTPHUECKUM TOKOM, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3TyUCHHS;
YMEHUS U3MEPATH PACCTOSTHHE, IIPOMEKYTOK BPEMEHH, Maccy, CUIIy TeMIEpaTypy,
BIIQXKHOCTH BO3/IyXa, JJIEKTPUIECKOE COMPOTHUBIICHUE, HATIPSIKCHHUE, CHITY TOKA, (DOKYCHOE
paccTosiHuEe COOMpPArOIeH JIMH3bI, ONITUYECKYIO CHITY JIMH3HI,

BJIQJICHUE YKCIIEPUMEHTATHHBIMU METOJAMH HCCIIEIOBAHUS B MTPOLIECCE CAMOCTOSITEIILHOTO
U3YUYEHHSI 3aBUCUMOCTH YLTUHCHUS IPY>KUHBI OT TIPUIIOKEHHOM CHIIBI, CHITBI TPEHUS
CKOJIBKEHUS OT CHJIBl HOPMAIIBHOTO JIaBIICHUS, CHIIBI ApXuUMeaa OT 00beMa BEITECHCHHOM
BOJIbI, TIEpHO/Ia KOJIeOAHUI MasiTHUKA OT €ro JIJTMHBI, CUJIBI TOKA Ha y4acTKE LEMH OT
HATIPSDKEHUSL.

[Iporpamma Kypca npenycMarpuBaeT YTEHHE YCTAHOBOYHBIX JIEKI[UH, MHCTPYKTAXK I10
TeXHHKE 0€30MacHOCTH, MPOBEACHUE T1a00paTOPHBIX PabOT B YCIOBUSX CIIEUATBHO
000pyI0BaHHOTO KaOMHETA, MPOCKTHI.

[TporpamMma BHEypOUHOI1 iesTenbHOCTH “Mup u3Mepenuii” paccuntana Ha 34 yaca B rof, 1 yac
B HEJIEJIO.

Ilepeyenn o0opynoBanus KaOMHeTA JISl peaju3alii IPOrpaMMbl

No HanmenoBanne o0opyaoBaHus KonnuectBo
Y4eOHO-pakTHUeCKOe U yueOHo-1a0opaTopHOe 000pyI0BaHHE

1 W3mepuTenbHas TuHeNKa 15
2 Yacel 1
3 Men3zypka 15
4 IITaHreHIUPKYJIb 5
5 Muxkpomerp 5
6 MeTtannueckue HUINHAPBI(AIIOMUHHUEBBIE, CTAJIbHBIE, ME/IHBIE) 15, 15, 15
7 JluaamomeTp 15
8 HaGop npyxuH pa3Hoii )KEeCTKOCTH 15
9 Tpubomerp nabopaTopHbIit 15
10 taTuB ans GpoHTANBHBIX Ja00OPATOPHBIX PabOT 15
11 Becol 15
12 HaGop rupsb 1st BecoB 15
13 Tepmomerp 15
14 Kanopumerp 15
15 [Icuxpomerp 1
16 AmMniepmeTp 15
17 BonsT™meTp 15
18 Brikarouarens 0HOIIOIIOCHON 15
19 VIcTOYHMK MUTaHUs 1aOOpaTOPHBIN 15
20 Habop coeiMHUTETHHBIX IPOBOJIOB 15
21 Pesucropsl Ha 20M 15
22 Pesucropsl Ha 4 Om 15
23 PeocraTtsl 1aboparopHsie, 6 Om 15
24 CoOuparonue JUH3bI 15
25 Jlyna 15




26 CrieKTpocKoI 15
TexHuueckue cpeacTsa 00ydeHus
1 KoMmnbrotep MynbTUMeIUHHBIN 1
2 Ckanep 1
3 ITpunTtep 1
4 MynbTUMETUIHBINA TPOCKTOP 1
5 [TpoeKIMOHHBIN SKpaH 1
Y4eOHblii n1aH
Ne HaumenoBanue pasnena KonuuecTBo yacos
BCET0 Teopus MPaKTHKA
1 | Beeneuue 4 2 2
2 | Mexanudeckue sIBJICHUS 13 3 10
3 | TeroBbIe sSIBICHUS 5 1 4
4 | DnexTpuueckue BICHUS 7 2 5
5 | Onruueckue siBJICHUS 5 1 4
Bcero 34 9 25




CoaepsxkaHue nmporpaMmbl
1.BBenenne (4 1)
Cucrema enuHuI, W3MepeHHE (PHU3MUECKUX BEIMYHMH, IOHATHE O TPSAMBIX M KOCBEHHBIX
M3MEpPEHMSX; MpaBHJia MU3MEPEHUS U BBIYHCICHUS; MpaBuia JICHCTBUS HaJ MPUOIMKEHHBIMU
YHCIaMU; IPaBUJIa OTPEAETICHUS A0COIIOTHRIX M OTHOCUTEIBHBIX MOTPEIIHOCTEN; METObI yUeTa
MOTPEIIHOCTEN

Jlabopamopuwvie pabomol

1.Onpenenenre 1eHbl JAEICHUS IIKaJAbl M HHCTPYMEHTAJIBHOM MOTPEIIHOCTH HIpUOOpOB
(JIMHEWKHU, MEH3YPKH, YaCcOB)

2.M3ydenue mpaBuil MOJIb30BAHUS IITAHTCHIIUPKYIEM U MUKPOMETPOM.

2.Mexanuveckue siBjieHus (13 4)

Macca, MIOTHOCTh, CHJa YNOPYrocTH, CHUJA TpeHHs, AegopMmalus, KECTKOCTb, IEPHUOJ
KoneOaHui, dYacTtoTa, cwia ApxuMmeNna, HAKIOHHAs IUIOCKOCTh, KOA((UIMEHT I0JIE3HOTO
JeHCTBHSI; KoeOaTeapHOe IBIKCHUE, TAPMOHMYECKUE KOJIeOaHMsI.

Jlabopamopuwvie pabomol

1.Onpenenenne MIOTHOCTH BEIIECTBA MOCPEICTBOM IITAHTCHIIUPKYJIS M TEXHUYECKHX BECOB.
2.M3MepeHne BHITAIKMBAIOIICH CHIIBI.

3.M3mepeHue KeCTKOCTH MPY>KUHBL.

4.MccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HHKAKOIIEH B TPYXKHHE, OT CTCICHU
neGopMaluy MpyKUHBI.

5.Popenencnue xoadduimeHTa TpeHus Ha TpUOOMETpeE.

6.MccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS OT CHITBI HOPMAJIBHOTO JaBIICHHSL.

7.WccnenoBanue 3aBUCUMOCTH TIEPUOAA U YaCTOTHI KOJeOaHUIT MaTeMaTH4eCKOro MasTHUKA OT
JUTHHBI HATH.

8. M3y4yeHune NBUKEHUS MO HAKIIOHHOM IIOCKOCTH, ONpeseieHne ee Ko3(hduiueHTa noie3Horo
JICUCTBUA.

9. ITpoBepka GhopMyIIbI IEHTPOCTPEMHUTENHHOM CHJIBI.

TemnoBble siBjaeHus (5)

Temneparypa. Ilpumepsl pa3nuyHbIX 3HAYEHWHW TEMIIEpaTypbl B IPUPOJE U TEXHHKE.
TemneparypHele 1mkanbl. COBpeMEHHBIE METOJABl H3MEPEHUS YACIBHOM TEMJIOEMKOCTH
BeniecTBa. BrnaxHocTs. 3HaueHNe BIAXKHOCTH B )KMUBOW IIPUPOJIE U TEXHUKE.

Jlabopamopuwvie pabomul

1.M3yuenue mpaBui MOJIb30BaHUS JKUAKOCTHBIM TEPMOMETPOM.

2.UccnenoBanue 3aBUCHUMOCTH CKOPOCTH OCTHIBaHHMSI Tella OT pPa3sHOCTH TeMIlepaTtyp C
OKPYKarOIIEH Cpeiou.

3. 3yuenune npaBui NOJIb30BaHUS ICUXPOMETPOM.

4.Mcnonb30BaHUE KAJOPUMETPHUUECKOTO CIoco0a MW3MEPEHHUs YIENbHOH  TeII0eMKOCTH
BEIECTBA JIsl O0JIBIIOTO YKcia 00pa3IoB.

daekTpudeckue aBJjaeHus (7 4)
Cuna Toka, HampsDKeHUE, COMpPOTHBICHHE. [IpUHIMN NEHCTBUS W3MEPUTENBHBIX MPUOOPOB:
aMIepMeTpa, BOJIbTMETPa, OMMETPA; MOIIIHOCTb, BUJIbI COETMHEHUS.

Jlabopamopuwvie pabomol
1.0npenenenne ynenbHOro CONPOTHUBIIEHUS IPOBOIHUKA.
2.0npeneneHue COMPOTUBICHUS U MOIITHOCTH, TTOTPEOISIEMOM SIIEKTPUUECKON JTaMITOYKOM.



3.HUccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIEH B MPOBOJHHUKE, OT HANpSIKEHUS Ha
KOHIIaX ITPOBOIHUKA.

4.OkcriepyMeHTaIbHAs IpOBEpKa IMpaBWiIa JUISl  DJIEKTPUYECKOrOo  HANpSOKEHHS  IpU
[I0CJIEI0BATEILHOM COEJUHEHHUE JIBYX ITPOBOJHHUKOB.

5. DKcrepuMeHTalbHas MpOBEpKa MpaBHJia AJs CUJIbl TOKA MpPU MapauieIbHOM COEeIMHEHHE
JIBYX MPOBOJHHUKOB.

Ontuueckue sijaenus (5 4)

Tonkas nmuH3a, coOMparomas JuH3a, pacCeuBaroIas JIMH3a, ONTHYSCKUN IEHTP JUH3bI, (hopmya
TOHKOW JIMH3BI, ONTHYECKas cuia JUH3bI, (OKYyCHOE paccrosHue IuH3bl. Crektp. Bumsl
CIIEKTPOB

Jlabopamopuvie pabomol

1.MI3MepeHue onTHYeCKOM CUITbI JIMH3BL.

2.0mpenenenne GOKyCHOTO pacCTOSHUSL COOMPAIOIIEH JIMH3BI METOIOM MapaJijiakca.
3. Onpenenenue yBeIUYEHUs JTYTIbI.

4. HaGnroieHre CeKTPOB: CIIOUIHBIX, TUHEHYATHIX U MOTJIOMICHHUS.

YueOHO-TeMaTHUYECKHIi IIJIaH

Ne IIpume Tema nporpammel Kon-so | [Ipaktu | Bunel yueOHoi
pHBIE 4acoB | YECKUE | JACSTeNbHOCTH
CPOKH YHaIUXCsl
BBenenune 4
11 CucreMa eIMHHIL, IIOHITHE O Pacckas, 6ecena
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSX
2.2 [TpaBuiia onpeneneHus abCcoMOTHBIX Pacckas, 6ecena
¥ OTHOCHUTEIBHBIX MOTPEITHOCTEN
3.3 OnpeodeneHue yenvl Oenenus WKaabl J CamocrosiTenbHas
U UHCNPYMEHMALHOU paboTta B mapax
nozpeutHocmu npubopos
4.4 H3zyuenue npasun nonv3osanus J [TpakTnueckuii
WMAH2eHYUPKYIeM U MUKDOMEMPOM
MexaHu4ecKkue siBJIeHH s 13
51 Macca, IOTHOCTb. becena
6.2 Onpeoenenue niommocmu J CaMocTosiTenpHast
seuecmea nocpeocmeom pabota B mapax
UWMAH2EHYUPKYIA U MEeXHUYEeCKUX
6ecos.
7.3 Cuna ynpyrocTs, cuia TpeHUs CrnoBecHBIH,
HaTrJISTHBIA
8.4 Hzmepenue dcecmrocmu npyscutsl J CaMocTosiTenpHas
paboTa B mapax
9.5 Hccneoosanue 3asucumocmu cunvl JI Uccnenosarenbcku
ynpy2ocmu, 603HUKAIOWel 8 i
nPYHCUHE, OMm CmeneHu
deopmayuu npyscuHvl
10.6 Onpeodenenue ko3pguyuenma J [TpakTrueckuii,
mpeHus Ha mpubomempe CaMOCTOSITeNTbHAS
paboTa B mapax
11.7 Hccneoosanue 3aeucumocmu cuivl JI Uccnenosarenscku
MPEHUsL OM CUNbL HOPMATLHOZ0 i,




oaenerus

CaMOCTOATECIIbHAsA
paboTa B mapax

12.8 Cuna Apxumena becena
13.9 Hsmepenue svbimanxkusaroujeti Cuivl Uccnenosarenscku
i,
CaMOCTOSITeIIbHAS
pabora B mapax
14.10 HaxJioHHas NI0CKOCTD, Becena,
KOX((UITUEHT MOJIE3HOTO JCHCTBUSL. MPAKTUIECKHMA
U3zyuenue osudicenus mena no
HAKJIOHHOU NIOCKOCMU,
onpeodeneHue ee Ko3ppuyuenma
HOJE3H020 0elCmEus.
15.11 Koneb6arenbroe nemkenue. [lepuon CroBecHBbIH,
KoJIeOaHMii, YacToTa. HaTJISIIHBINA
16.12 HUccneoosanue 3asucumocmu Hccnenosarenbcku
nepuooa u Yacmomul KoJaeOanuul ",
MAMeMamuyecKoeo MasmHuKa om CaMOCTOSITeIIbHAS
ONIUHBL HUMU pabota B mapax
17.13 IIposepka ¢popmynv PaGora B rpynmax
YEeHMPOCMPeMUmenbHoOl CUTbL
TenoBble sABJIeHUS
18.1 Temmnepatypa. M3yuenue npasun becena, pabora co
NONb308AHUSL HCUOKOCHHBIM CIPaBOYHOU
mMepMoMempoM. JUTEpaTypou
19.2 Hccneodosanue 3agucumocmu HccnenoBaTenbeku
CKOPOCMU OCMbLEAHUS Mead Om i
PpAazHoOCmu memnepamyp ¢
oKpyarcaroujeli cpedoll.
20.3 CoBpeMeHHbBIE METO/Ib U3MEPEHUSI ITo3naBaTenLHEBIH,
yeTbHON TEIIOEMKOCTH BEIECTBA. CIIOBECHBIH, paboTa
C JOMOJIHUTEIbHOMN
JINTEPATYPOU
21.4 Bnaxnocts. H3yuenue npasun becena,
NOb306AHUSL NCUXPOMEMPOM. MPAKTUYECKHA
22.5 Hcnonvzosanue TBopUecKui,
KAIOPUMEMPULECKO20 Cnocoba CaMOCTOSITeNbHAs
usmepenust yoeabHou paboTa B mapax
Menio0emMKoCmuy geujecmea 0is
00.1bUO020 YUCIa 00PA3YO8
DJIeKTpHYecKHe IBJIEHHUS
23.1 Cuna Toka, HanpsKEHUeE. Hccnenosarenbck
Hccnedosanue 3agucumocmu cuvl W,
MoKa, 803HUKauell 8 NPOBOOHUKe, CaMOCTOSITeITbHAS
OM HANPANCEeHUsI HA KOHYAX pabota B mapax
NPOBOOHUKA.
24.2 Conporusienne. Onpedenenie [TpakTHdeckwid,
YOenbH020 CONPOMUBLEHUS. CJIOBECHBII
NPOBOOHUKA.
25.3 MouHocTb. Onpedenenue [TpakTuyeckwii ,
CoOnpomueeHus U MOWHOCMU, CIIOBECHBIH

nompeoaseMou 31eKmpudeckoll
JAMNOYKOU




26.4 Bunel coennHeHni. IIpakTnueckuii,
DKCnepumeHmanvbHas nposepka CIIOBECHBIH
npasua 0 2NeKMpU4ecKoeo
HanpsisiceHusi npu
nOCNe008amenbHOM COeOUHEHUU
08YX NPOBOOHUKOS.

27.5 IKcnepumenmanvHas npoeepka [IpakTuueckuit
npasuia 0isi CUbl MoKda npu
napaieibHOM COeOUHEHUU O8YX
NPOBOOHUKOB

28.6 [Ipunnun nefictBus Meton
U3MEPUTEIBHBIX PHOOPOB CaMOCTOSITEITLHOU

paboThI

29.7 DIIeKTpOoOE30MacTHOCTh IPH paboTe [TpoexT
C JIEKTPOU3MEPUTEITHHBIMHU
npudopamMu
OnTuyeckne siBJIeHUsI

30.1 Bunbl mun3. H3mepenue [TpaxkTrueckuit
ONMUYECKOU CUNbL TUH3BL.

31.2 ®opmysa TOHKOH JIMH3HI. [To3HnaBaTeNnbHBIN,
Onpeoenenue ¢okycrnoeo MPaKTUYECKUI
paccmosiHust cobuparoweti TuH3bl
MemoOoM NapaiiaxKca

32.3 Onpeoenenue ygenuyeHus TUH3bL. CamocrosTenpHast

pabora

33.4 Crnextp. Buspl criekTpos. becena, narmsiabii

345 Habnioodenue cnekmpos: cniowHulyx, Harnsaaas
JIUHENYAMbIX U NO2TIOUEHUSL. yueOHast

JACATCIIBHOCTD
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