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IHosicHuTeIbHAA 3aMICKA
B HempepslBHOM 00pa3oBaHMM JHYHOCTH OTPOMHYIO BaXXHOCTh HPUOOPETAIOT BOMPOCHI C
BbIOOpOM mpoduis JanmpHelero oO0ydyeHHs Ha CTapuield cTyneHu oOmero oOpa3oBaHUS.
JlarHast mporpaMMa BHEYPOUYHOU AEATeIbHOCTH «MHup M3MEpEeHUI» Co3aHa sl 00YIarOIIUXCs
9-x kmaccoB MBOYVY Ilkonsr Ne 178 r.0.Camapa, paccunTaHa Ha MOJITOTOBKY YYaIIMXCS K
BBIOOpPY (DU3HMKO-MAaTEMaTHYECKOTO MPO(UIS M YCIENIHOW caade SKCIEePUMEHTAIbHOW YacTH
9K3aMEHa M0 (PU3UKE.
B mkonpHOM Kypce Qu3uku 7-9 Kiacchl Malio yIensieTcs BPEMEHHU Ul IMPOBEACHUS aHAIN3a
OKCTIEPUMEHTAIBHBIX JaHHBIX, XapaKTePU3YIOUIUX 3HAuCHHUs (U3UYECKUX BEIUYHMH, NpU
BBIIIOJIHEHUHM JITAOOPAaTOpHBIX pabOT, YTO B CBOK OYEpPEdb CY)KAE€T MPEJICTaBICHUS O
BO3MOYHOCTH OJy4EHUsI HETIPaBUIIbHBIX PE3YJIbTaTOB MPU MIPOBEACHUM dKcIiepuMeHTa. J{aHHas
IporpaMMa IMO3BOJISIET JIMKBUJIMPOBATH JaHHbI MpoOed U MO3BOJSET TMOJArOTOBHUTH
oOyuarouuxcs K npouiIbHOMY 00y4EHUIO.
Oco0eHHOCTh Kypca COCTOUT B TOM, YTO PacUIUpPSAETCss KPYro3op 0O0y4aromuXxcs, MOMOJIHSIOTCS
3HaHMS O METOJaX M3MEpEeHHUs (U3NUYECKUX BEIUYMH, O CYIIECTBOBAHUU PA3IUYHBIX
MOTPEIIHOCTEH, BO3HUKAIOIIMX B TMpollecce NPOBEIACHMSI OSKClepuMeHTa U o0paboTke
MTOJIyYE€HHBIX JaHHBIX.
B nannoit mporpamme nepepaboTaHbl aBTOpckue Marepuansl mporpamm: Kabapaumna C. U,
[Medpep H.M “Usmepenne duszmueckux Benmwuuu’; ['nmageimmea H.K., J{ux FHO.U., Koapckuii
IO0.A. «®u3nueckne BeIWUYUHBI U UX U3MEPEHUs». 3 TaHHBIX MTpOrpaMM B3SITHl TEOPETUUYECKUE
BOIIPOCHI, COZEPKaHKE JIA0OPATOPHBIX PA0OT C y4ETOM 3HAHUIN 00YJArONIUXCS HA JTAHHOM JTare
Y HaJTu4ue J1abopaTopHOro 00opyaoBaHus B KaOuHeTe (GU3UKH.
B xaOunere U3k UMEIOTCS BCE YCIOBUS IS pealn3alii JaHHOW IpOTrpaMMBbl.

[Iporpamma paccunTana Ha oOy4aronuxcst 9 kiacca.

Hean: dhopmupoBaHUE WHIWBUIYATBHBIX CIIOCOOHOCTEH y 00YJArOIIUXCS CaMOCTOSITEIIBHO
MPOBOJIUTh M3MEPEHHS (U3NYECKUX BEIHYWH B Iporecce QU3NIECKUX IKCIEPUMEHTOB U
WCCIIEIOBAHUI C Y4eTOM a0COFOTHBIX M OTHOCHTEIBHBIX TIOTPEIIHOCTEH.

3agauu:

® yIOBJIETBOPEHNE UHIMBUIYAIBHOTO HHTEpEca 00yUaIoUIUXCsl K MPAKTHYECKUM
MPHIOKEHUSIM (PU3UKHU B TIPOIIECCE CAMOCTOSATEIbHOM, TO3HABATENILHOM U TBOPUYECKOI
NEeSITeNIbHOCTH MPU MPOBEACHUN YKCIIEPUMEHTOB U UCCIIEI0BaHUI;

¢ hopMHUpPOBAHUE Y YUAIIUXCSI YMEHUS, BBIYUCISATH MOTPEIIHOCTH;

® HAYYUTh yJalllUXCs, AaHATU3UPYS PE3yIbTaThl IKCIIEPUMEHTAIBLHOTO UCCIIEIOBaHUS, IEIaTh
BBIBOJI B COOTBETCTBUU CO C(HOPMYTUPOBAHHOM 3a/1a4eil HCCIIET0BAHNUS;

® DAaCKpBITh POJIb U3MEPEHUI B TEXHUKE.

PesynbTaTamn o0y4eHHs SIBJISIIOTCS:

JUYHOCTHbBIE
c(OpPMHPOBAHHOCTh MIO3HABATEJILHBIX MHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yyaruxcs;
CaMOCTOSITEJIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH.
METanpeIMETHbBIE

OBJIaJICHUE HaBBIKAMH CaMOCTOSITEIBHOTO MPHOOPETEHNSI HOBBIX 3HAHHUM, OpraHu3aIus
y4eOHOI paKTHUECKON M TBOPUYECKOH 1eATEIbHOCTH;

OILICHKH PEe3yJIbTaTOB CBOEH NEATENBHOCTH;

(dbopmMupoBaHUe YMEHMI NepepadaThIiBaTh U MPEAbABIATH MOJYYSHHYIO HH()OPMAIHIO B
o0pa3HoH, cuMBOJIMYECKOH popMmax.




o0l11e IpeIMETHbIE

YMEHHS IPOBOANUTH HAOIIOICHNS, IJIAHUPOBATH U BBITIOJIHSTH SKCIICPUMEHTBI,
00pabaThIBaTh Pe3yJabTaThl U3MEPECHU, IPEACTABIITE PE3YIbTATHl K3MEPCHUH C IIOMOIIBIO
TabmnuiL, TpaduKoB U GopMyIl, 0OOHAPYKUBATH 3aBUCUMOCTU MEXIY PU3NIECKUMHU
BEJIMYMHAMH, OOBSICHATH MOJIyYCHHBIC PE3YJIbTAThI U JICNaTh BHIBOJIBI,

YaCTHO MPEIMETHBIC

MOHUMAaHHUE U CIIOCOOHOCTh OOBSCHSITH TaKHe (PU3MYCCKUE SIBICHHUS, KaK KOJICOaHUsI
HUTSHOTO ¥ MIPYKMHHOTO MAasITHUKOB, OXJIAXICHHE )KUAKOCTU TIPH UCIIAPCHUH, HATPEBAHUE
MPOBOHUKOB JIEKTPUUYESCKUM TOKOM, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa M3JTy4CHHS;
YMEHHS U3MEPSTh PACCTOSHUE, TPOMEKYTOK BPEMEHH, Maccy, CHITy TeMIIeparypy,
BJI&XKHOCTb BO3JlyXa, JIEKTPUYECKOE COMPOTHUBIICHHUE, HANIPSDKCHUE, CHITY TOKa, (POKYCHOE
paccTosiHie COOMPAOLICH JIMH3bI, ONTUYCCKYIO CHITY JINH3BL;

BJIaJICHUE IKCIIEPUMEHTAIbHBIMU METOaMHU HCCIICIOBAHUS B IIPOIIECCE CAMOCTOSTEILHOTO
W3yYCHUS 3aBUCUMOCTH YIJTMHEHHS IPYKUHBI OT PUIIOKESHHOW CHJIIBI, CUITbI TPEHHUS
CKOJIbKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS, CUIIBl ApXHMea 0T 00beMa BHITECHEHHO
BO/IbI, MIEPHOJIa KOJICOAHUI MasITHUKA OT €ro JUTUHBI, CHJIbl TOKA HA Y4acTKe IeTH OT
HaIPSHKEHHUSL.

[Iporpamma Kypca npeycMaTpUBaeT YTEHHE YCTAHOBOYHBIX JIEKIIUI, HHCTPYKTaX 110
TEeXHUKE 0€30TIaCHOCTH, MPOBEICHHUE JTA00PATOPHBIX PabOT B YCIOBHAX CIIEIIHAITEHO
000py1I0BaHHOTO KaOWHETa, MPOEKTHI.

[IporpamMmma BHEYpOUHOU AeATENBHOCTH “Mup n3mepeHuii” paccuntana Ha 34 gaca B rof, 1 gac
B HEJIEITIO.

Ilepeyenb 000pyI0BaHUA KAOUHETA Uil peau3aliu MPOrpaMMbl

No HaumenoBanue o6opymoBaHus KonnuectBo
Y4ebHo-npakTHIecKoe 1 yueOHO-1a00paTopHOE 000pYI0BaHUE

1 N3meputenbHas TMHEKA 15
2 Yacsl 1
3 Menzypka 15
4 [ITaHreHIUPKYITh 5
5 Mukpometp 5
6 MeTtamunueckue MIHHAPBI(ATFOMUHUEBBIE, CTAIbHBIE, METHBIC) 15, 15, 15
7 JlunamomeTp 15
8 Habop npyxuH pa3Hoil KECTKOCTH 15
9 Tpubomerp 1abopaTopHBIiA 15
10 [ltaTtuB s GpOHTAIBHBIX JJAOOPATOPHBIX PabOT 15
11 Becol 15
12 HaGop rupsb u1st Becos 15
13 TepmomeTp 15
14 Kanopumerp 15
15 [Icuxpomerp 1
16 Amnepmerp 15
17 BoasT™meTp 15
18 BrIkimroyarenb 0JHOIIOIIOCHOM 15
19 VIcTOYHMK MUTaHMs 1a00paTOpHBIN 15
20 Habop coeqnHUTENBHBIX MPOBOJIOB 15
21 Pesucropsl Ha 20M 15
22 Pesucropsl Ha 4 Om 15




23 Peocratsl 1abopatopusie, 6 Om 15
24 Cobwuparoniue JINH3bI 15
25 Jlyna 15
26 CriekTpockon 15
TexHuueckue cpencTBa 00ydeHus
1 Komnerorep MyapTUMEIUAHBIN 1
2 Ckanep 1
3 [Ipuntep 1
4 MynbTHME TUIHBIA IIPOEKTOP 1
S) [IpoeK1oHHBIN SKpaH 1
Y4eOHbli 1aH
Ne HanmenoBanue paznena KosmmuecTBo yacos
BCETO TEOpUs MpaKTHKa
1 | Beenenune 4 2 2
2 | MexaHWUYeCKHE SBICHUS 13 3 10
3 | TerutoBwIe IBIICHUS 5 1 4
4 | DnexTpuueckue siBICHUS 7 2 5
5 | OnTuueckue sBIEHUS 5 1 4
Bcero 34 9 25




Conep:kaHue MPOrpaMMbI
1.BBenenne (4 u)
Cucrema eauHHI, H3MEpeHHE (U3MUSCKUX BEJIWYHMH; IOHATHE O TNPSAMBIX U KOCBEHHBIX
U3MEPEHHSX; MpaBUjIa M3MEPCHUS W BBIYUCICHUS; TpaBWJIA JICHCTBHUS HaJ MPUOIMIKCHHBIMU
YHCIIaMU; IPABUJIA ONIPE/ICTICHUS a0COIOTHBIX U OTHOCHTEIILHBIX MOTPEITHOCTEH; METOIbI yueTa
MOrPETHOCTEN

Jlabopamopuvie pabomul

1.0OmpeneneHre IEHBI JAETNCHHUS IIKAIBl W HWHCTPYMEHTAJIBHOW IOTPENTHOCTH TPUOOPOB
(JInHENKH, MEH3ypKHU, 4acoB)

2.M3ydenue npaBuIl IOJIH30BAHUS I TAHTEHIIMPKYJIEM U MUKPOMETPOM.

2.Mexanuyveckue siBjieHus (13 4)

Macca, TUIOTHOCTh, CHJIAa YOPYIrOCTH, CWJIa TpeHus, aedopmaius, >KeCTKOCTb, MEPUOJ
KoJieOaHWH, dYacToTa, cuja ApXWMena, HAKIOHHAs IUIOCKOCTh, KOY(PQPHUIIMEHT TOJE3HOTO
JNEUCTBYS; KOJIeOATeTbHOE IBMKEHHE, TApMOHHYECKHE KOJIeOaHusI.

Jlabopamopuwvie pabomul

1.Onpenenenrie TUIOTHOCTH BEIMIECTBA TOCPEICTBOM IITAHTCHIIUPKYIISI M TEXHUYECKUX BECOB.
2.M3mepeHre BhITAUIKUBAIOIIECH CHUIIBI.

3.13mepeHune KeCTKOCTH MPYKUHBI.

4.VccnenoBaHue 3aBUCUMOCTH CHUJIbI YIPYTrOCTH, BO3HHMKAIONIEH B MPYKUHE, OT CTEIECHU
nedhopmaIuy IpyKuHBI.

5.Popenenenue xoaddunmMeHTa TpeHUs Ha TPUOOMETpE.

6.MccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS OT CHIIBI HOPMAJIBHOTO J1aBJICHUSI.

7.UccnenoBanue 3aBUCMMOCTH MEPHOJIa U YaCTOThl KOJeOaHUN MaTeMaTHYecKOoro MasgTHHUKA OT
JUIMHBI HUTH.

8. N3yuenue ABMKEHHUS MO HAKJIOHHOM MJIOCKOCTH, ONpe/iesieHne ee ko3dduinenrta mnoiae3Horo
NEUCTBUSL.

9. IIpoBepka GopmMysbl HEHTPOCTPEMUTETHHOM CHJIBI.

TensioBble siBjaeHus (5)

Temneparypa. [Ipumepbl pa3nuyHBIX 3HAYEHUH TeMIlepaTypbl B MPUPOJE U TEXHHKE.
Temnepatypubeie 1mikanbl. COBpEMEHHbIE METOAbl H3MEPEHHs YAECIbHOM TEIIOEMKOCTU
BeniecTBa. BiaxkHOCTh. 3HAUEHHE BIAXKHOCTH B )KMBOW MPUPOJE U TEXHUKE.

Jlabopamopuvie pabomul

1.M3yueHre mpaBHII MOJIb30BAHUS KUJIKOCTHBIM TEPMOMETPOM.

2.MccnenoBaHue 3aBUCUMOCTH CKOPOCTHM OCTBIBaHUS Tella OT pPAa3HOCTH TeMIeparyp ¢
OKpYKarOLIEH CPesIou.

3. U3ydeHue mpaBuIl MOJIb30BAHUS ICUXPOMETPOM.

4.Vicionp30BaHHE KaOPUMETPUUECKOTO Crmoco0a M3MEPEeHUs YAENbHOW TEIIOeMKOCTH
BEIIECTBA /sl OOJIBIIOTO YKCIa 00pa3IoB.

JuiekTpuYecKkne siBJeHus (7 1)
Cuna Toka, HampsDKeHUE, COMPOTUBJICHHE. [IpUHIMN OEHCTBUS HM3MEPUTENBHBIX TPHUOOPOB:
aMmIiepMeTpa, BOJIbTMETPA, OMMETPA; MOLUTHOCTb, BUJIbI COCIMHEHHUSI.



Jlabopamopuvie pabomul

1.Onpenenenrie yaeiIbHOTO CONMPOTUBICHUS IPOBOTHUKA.

2.0mpeneneHne CONPOTUBIICHUS U MOIITHOCTH, MOTPEOIIEMOI 3JIEKTPUUECKOH JTaMITOUKOH.
3.HccnenoBanue 3aBHCHMOCTH CHUJIBI TOKA, BO3HUKAIOUICH B MPOBOJHUKE, OT HANPSHKCHHUS Ha
KOHI[aX MPOBOJIHUKA.

4.DKcriepUMEHTabHAs  TpPOBEpKa MpaBWwiIa IS DIEKTPUYECKOTO  HANpsOUKCHUS  IpU
MOCIIEIOBATEIILHOM COSTMHEHHE JBYX MTPOBOJIHUKOB.

5. DKcnepuMeHTaJ bHAs MPOBEpPKa MpaBWia JUIS CHJIBl TOKA IMPH HapaJIeNbHOM COEAWHEHHE
JIBYX MPOBOJIHUKOB.

OnTuyeckne siBjaeHud (5 4)

Tonkas nmuH3a, coOMparomas JuH3a, pacceruBaroIias JMH3a, ONTUYSCKUN IEHTP JUH3HI, (opMyrna
TOHKOM JIMH3bI, ONTHYECKas Cuia JWH3BL, (OKYCHOE paccTossHue JuH3bl. Crnektp. Bumubl
CIIEKTPOB

Jlabopamopuvie pabomul

1.13MepeHne onTU4ECKON CHIIbI JINH3BI.

2.0npenenenne HOKYCHOTO PACCTOSIHUS COOMPATOIIEH JIMH3BI METOIOM TTapaljiaKca.
3. OnpeneneHue yBeaundeHus JyIbl.

4. HabmroieHre CTIEKTPOB: CIUIOITHBIX, JIMHEHYATHIX U TTOTJIOMICHUSI.

Y4eOHO-TeMATHYECKU A IJIaH

No [Tpume Tema mporpaMmabl Kon-Bo | [Ipaktu | Bunel yuebnoi
pHBIE 4acoB | YECKHE | IeSITeIbHOCTH
CPOKH yyamuxcs

BBenenue 4

1.1 CucremMa eqUHUIL, ITIOHITHE O Pacckas, 6ecena
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSIX

2.2 [IpaBuna onpeneneHus: abCoOMOTHBIX Pacckas, Oecena
Y OTHOCHUTEIIBHBIX IOTPEITHOCTEH

3.3 Onpedenenue yeHvl OesleHUs WKAbL JI CamocrosTenbHas
U UHCMPYMEHMATLHOU paboTa B mapax
nozpewHocmu npudbopos

4.4 Uszyuenue npasun nonvsosanus J [TpakTrueckuii
UMAH2EHYUPKYTIEM U MUKDOMEMPOM
MexaHu4yecKkue siBJeHHUs 13

51 Macca, I0THOCTb. Becena

6.2 Onpeodenenue niomuocmu J CamocrosrenbHas
seujecmea nocpeocmeom paboTa B mapax
UMAHSeHYUPKYJISL U MEXHUYECKUX
8eC08.

7.3 Cuna ynpyrocru, cuiia TpeHus CrnoBecHBIH,

HarJISITHBIA
8.4 Hsmepenue sicecmxocmu npysucuHbl J CamocrosTenpHas
paboTa B nmapax

9.5 Hccneoosanue 3asucumocmu cunvl JI HccnenoBaTenbeku
ynpy2ocmu, 603HUKarowel 8 i
npyJd#CUHe, Om cmeneHu
dehopmayuu nPysCUHvl

10.6 Onpedenenue xosppuyuenma JI ITpakTuyeckui,




mpenus Ha mpubomempe CaMOCTOSITEIbHAS
paboTta B napax
11.7 HUccneoosanue 3asucumocmu cuvl UccnenoBaTenbcku
MpeHusi om CUbl HOPMAITbHO20 i,
oasneHus CaMOCTOSITENNbHAS
paboTa B mapax
12.8 Cuna Apxumena becena
13.9 Hzmepenue evimanxusarowjetl Cuivl HccnenoBaTenbCku
i,
CaMOCTOSITEIIbHAS
paboTa B mapax
14.10 HaxnonHas niockocThb, becena,
KO2(DPUITUEHT MOJIE3HOTO ICUCTBUSI. MPaKTUYECKUM
H3yuenue osuoicenus mena no
HAKIOHHOU NIOCKOCMU,
onpeoenenue ee Ko3ppuyuenma
10131020 0elCmBUs]
15.11 KonebarensHoe apmxenue. [lepruon CrnoBecHbIH,
KoJeOaHMii, yacToTa. HATJIS JHBINA
16.12 Hccneoosanue 3asucumocmu UccnenoBaTtenbcku
nepuooa u yacmomsi Koaeoanuil 7,
MAmMemMamuyecko20 MasmHuKa om CaMOCTOSTETbHAS
OJIUHbL HUMU paboTa B mapax
17.13 IIposepka ¢popmynvi Pabora B rpynmax
YeHmpocmpemMumenbHoL CUJbl
TenJioBble sIBJICHUA
18.1 Temneparypa. U3yuenue npasun becena, pabora co
NOIb308AHUSA HCUOKOCHHBIM CIIPaBOYHOM
mepmMomMempoM. JUTEpPaTypoit
19.2 HUccneoosanue 3asucumocmu Hccnenosarenscku
CKOpOCMU OCMbIBAHUS MeNd Om i
PpAasHocmu memnepamyp ¢
oKpydicarouelt cpeootl
20.3 CoBpeMeHHBIC METObl U3MEPECHHUS [To3HaBaTeNbHBIN,
yIIeJIbHOM TEMI0EMKOCTH BEIlleCTBa. CJIOBECHBIH, paboTa
C JIOTIOJIHUTEJILHOM
JUTEPATYpOH
214 BrnaxHocts. U3yuenue npasun Becena,
N01b308AHUSL NCUXPOMEMPOM. MPAKTHYECKUN
22.5 HUcnonvzoseanue TBopueckui,
KaLopUMempuyecko2o cnocooa CaMOCTOSITEIbHAS
usmMepenust yOeabHOU paboTa B mapax
menyioeMKoOCmu 8ewjecmaa Ot
bonbUL020 Yucia obpasyos
DJIeKTpHYecKHe IBJIeHHSA
23.1 Cuna Toka, HanpspKEHUeE. HccnenoBarenbek
Hccneoosanue 3agucumocmu cunvl ui,
moKa, 8603HUKAIOWell 8 NPOBOOHUKe, CaMOCTOSITENbHAS
OmM HANPAICEHUS HA KOHYAX paboTta B mapax
NPOBOOHUKA.
24.2 Comnportusnenue. Onpedenenue [TpakTrueckuii,
VOenbHO020 CONPOMUBIeHUsA CJIOBECHBI

NnPOBOOHUKA.




25.3 MoruHocTh. Onpedenenue [TpakTuyeckuii ,
CONpOMuUBNIeHUs U MOWHOCTU, CJIOBECHBI
nompeoOsemol INeKmpudecKoll
JAMNOYKOU

26.4 Bunel coequnenuit. [TpakTrueckui,
DxcnepumenmanvHas npogepka CJIOBECHBI
npasuna 05 ANeKMpuUiecKo2o
HanpsjiceHus npu
noCc1e008amenbHOM COeOUHEeHUU
08YX NPOBOOHUKOS.

27.5 OKcnepumenmanvHas nposepka [IpakTrueckuii
npasuna 0 CUibl MOKA NPU
NapanieibHoM COeOUHEeHUU 08YX
NPOBOOHUKOB

28.6 [IpuHuun nexcTBust Merton
M3MEpPUTENbHBIX TPUOOPOB CaMOCTOSITEIIbHOU

paboThI

29.7 DneKTpoOe30MacTHOCTh MPHU paboTe [Tpoekt
C JIEKTPOU3MEPUTETHHBIMHU
npudopamMu
OnrTuyeckue siBJICHUSA

30.1 Buner mun3. Hzmepenue [TpakTraeckuii
ONMUYeCKOU CUlbl TUH3bL.

31.2 ®dopmyia TOHKOM JINH3BI. [To3HaBaTeNbHBIN,
Onpedenenue ¢hoxkycrHoeo MPaKTUYECKUMA
paccmosnus coouparowelt TuH3bl
MEMOOOM NAPANIAKCA

32.3 Onpedenenue ysenuyerust TUH3bL. CamocrosTenbHas

paborta

334 Crnextp. Buspl criekTpos. Becena, HarmsqHbII

34.5 Habarwoenue cnexmpos: cniownulx, Harnsnaas
JIUHETYAMbIX U NO2TIOUJeHUSL. yueOHast

JCATCIIBHOCTD







