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IMosicHuTeIbHAS 3aMUCKA
[IporpamMa Kypca BHEYpPOYHOH JesTenpHOCTH «Mup u3MepeHMil» pa3paboTaHa ais
oOyuaromuxcs 9 - x ki1accoB MbOVY lIkonsr Ne 178 r.o.Camapa.
B HenpepblBHOM 00pa30BaHUU JIMYHOCTH OIPOMHYIK0 BaXKHOCTh IPUOOPETArOT BOIPOCHI €
BbIOOpOM mpoduis manmpHeWmero oOydeHHs Ha cTaplied CTymeHH oOmero oOpa3oBaHMSL.
JlaHHas mporpamMMa paccyMTaHa Ha IOArOTOBKY y4alllUXcsl K BBIOOPY (PU3HKO-MaTeMaTHYECKOro
npoduIs ¥ YCIIEUTHOM CIaui SKCIIEPUMEHTAIBHOM YaCTH 9K3aMeHa 10 (pU3UKe.
B mkonbHOM Kypce (usnku 7-9 kiacchl Mano yAesseTrcs BPEeMEHH Ul IPOBEIEHUs aHaln3a
OKCIEPUMEHTAIBHBIX JaHHBIX, XapaKTePU3YIOIMX 3HAYCHHS (PU3MUECKUX BEIUYMH, TIPU
BBINOJIHEHUM J1a0OpaTOpHBIX paboT, 4YTO B CBOIO OYepenb CYXKaeT IpEeACTaBICHUS O
BO3MOKHOCTH TTOJIYYSHHSI HEPABUIBHBIX PE3YJIBTATOB MIPH MIPOBEACHUH dKCIIepUMeHTa. JlaHHas
nporpaMMa IO3BOJISIET JIMKBUIUPOBAaTh JAaHHBIH mpo0en W MO3BOJIAET IOATOTOBHUTH
00y4aromuxcst K mpouIbHOMY 00YYEHHIO.
OCOo0eHHOCTh Kypca COCTOMT B TOM, YTO PACIIUPSAETCS KPYyro3op 0OydaroUIuXcs, MOMOJIHAIOTCS
3HaHUST O METOAAaX W3MEpeHHs (U3MYECKHX BEIMYHMH, O CYIIECTBOBAaHUHM pa3IMYHBIX
HOrPEIIHOCTEH  BO3HHMKAIOIUMX B IpOLIECCe IMPOBEACHUS HKCIEpUMEHTa M  00paboTke
MOJTYYECHHBIX TaHHBIX .
B nanHoil mporpamme mnepepa®oTaHbl aBTOpckue Matepuansl nporpamm: Kabapnuna C. U,
[Medep HU “Usmepenne duszmueckux Benuumn; [mamermea H.K., Hukx FO.U., KoBapckuii
I0.A. «®u3nyeckre BEIUUUHBI U UX U3MEPEHUs». V3 TaHHBIX MPOrpaMM B3sSIThl TEOPETUUYECKHE
BOIIPOCHI, COJEpKaHUE JIaDOPAaTOPHBIX padOT € y4eTOM 3HAHUN 00Yy4aroIIMXCs HA JAHHOM 3Tare
U HaJM4uue 1abopaTopHOro 000pyAoBaHMs B KAOMHETE (PU3UKH.
B xaOuHere pu3MKN UMEIOTCS BCE YCIIOBUS AJIS peaiu3alii JaHHON MpOTrpamMMBbl.

Henu: popMupoBanre UHANBUAYAIBHBIX CIIOCOOHOCTEH Y 00yUYarOIIUXCsl CaMOCTOSATENBHO
IPOBOJUTHh M3MEPEHUsl (PU3UUECKUX BEIMUYUH B Iporecce PU3NYECKUX IKCIEPUMEHTOB U
UCCJIEJOBAaHUM C y4€TOM a0COTIOTHBIX M OTHOCUTENBHBIX MTOTPEIIHOCTEH.

3amauu:

® yIOBJIETBOPEHNE UHIUBUAYATHHOTO HHTEPECA O0YyUAIOIUXCSI K MPAKTUYECKUM
MNPUIOKEHUSM (PU3HMKH B MPOLIECCE CAMOCTOSTENIbHOM, T03HABATEILHONW U TBOPUYECKON
JEATEIbHOCTH MPU MPOBEACHUHU IKCIIEPUMEHTOB U UCCIIEI0BAHUI;

¢ hopmupoBaHHe y yYalUXCsl YMEHUS BBIYMCIISATH MOTPEIIHOCTH;

® HAYYNUThH yYAIUXCS, aHATU3UPYS PE3YJIbTAThl SKCIIEPUMEHTAIIBHOI'O UCCIIEN0BaHMs, A€IaTh
BBIBOJ] B COOTBETCTBHH CO C(HOPMYITUPOBAHHOM 3a7a4€i UCCIISIOBAHUS,

® PACKPBITh POJIb U3MEPEHHI B TEXHUKE.

Pe3yabraTamMu 00y4eHus ABJISIIOTCSH:

JUYHOCTHBIE

c(OpMUPOBAHHOCTh T103HABATEIbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yJalluxcs,
CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MTPAKTHUECKUX YMEHUHU.
MeTanpeIMeTHbIE

OBJIAACHHUEC HaBbIKaMHU CaAMOCTOATCIIBHOT'O HpHOGpeTeHI/IH HOBBIX 3HaHI/II>'I, OopraHu3anusa
y4eOHOM MTPaKTUYECKON U TBOPUECKOM JIeATeTLHOCTH;

OLICHKH PE3YJIbTATOB CBOEU NEATEIBHOCTH;




dbopMHupOBaHKE YMEHUH TepepadaThIiBaTh U MPEABSIBIATH MOJIYICHHYIO HHPOPMAIIHIO B
00pa3HOH, CHMBOJIMUECKON (hopMax.

o011e npeAMETHbIE

YMEHHSI IPOBOJIUTH HAOIIOCHMS, ITTAHUPOBATH U BBITIOIHSTH YKCIICPUMEHTHI,
00pabatbIBaTh pe3yIbTaThl U3MEPEHUH, IPEICTABISATH PE3YIbTAThI N3MEPEHUH C TOMOIIBIO
Tabnuil, TpaduKoB U GopMyI, OOHAPYKUBATH 3aBUCUMOCTH MEXITY (PU3NICCKUMU
BEJIMYMHAMU, OOBSCHATH MTOJyYCHHBIC PE3YJIbTATHI U JICTIaTh BIBOIBI;

YAaCTHO MPEIMETHBIE

MOHUMaHHE U CIIOCOOHOCTh OOBSICHATH TaKKue (PU3NUYECKHE SBJICHUS, KaK KOJIeOaHUs
HUTSHOTO U IPY>KHHHOTO MasiTHUKOB, OXJIAX/ICHUE )KUJIKOCTHU TPU UCTIAPEHUU, HATPEBAHUE
MPOBOTHUKOB AJIEKTPUUECKUM TOKOM, BOSHHKHOBEHHE JTMHEHYATOTO CIIEKTPa U3Ty4ICHUS;
YMEHHUSI U3MEPSATH PACCTOSHUE, IIPOMEKYTOK BpEMEHH, MacCy, CUITy TEMIIEPATypy,
BJIQKHOCTh BO3JlyXa, JJIEKTPHUECKOE COITPOTHBIICHUE, HATIPSIKCHUE, CUITY TOKa, POKYyCHOE
paccTosiHuEe cOOMparoIei IMH3bI, ONTHYECKYIO CUITY JINH3HI,

BJIaJICHUE YKCIICPUMEHTAIBHBIMA METOAMHU UCCIICIOBAHUS B TIPOIIECCE CAMOCTOSITEIILHOTO
W3YYCHUS 3aBUCHMOCTH YJIMHEHUS IPYKHHBI OT IPHIIOKEHHOUW CHJIBI, CHITBI TPEHUS
CKOJIBXKCHUS OT CHJII HOPMAJIbHOTO JIaBJICHUS, CHJIbI ApXHMeza OT 00beMa BHITECHECHHOM
BOJIBI, IIEPHOJIa KOJICOAHUI MasiTHUKA OT €T0 JUTHHBI, CHITBI TOKA Ha Y9aCTKE [IEIH OT
HATPSKCHUS.

[Tporpamma Kypca mpenycMaTpuBaeT YTeHHUE YCTAHOBOYHBIX JICKIIUMA, MHCTPYKTAX IO
TEXHUKE O€30IIaCHOCTH, MPOBECHHE JTA00OPATOPHBIX paOOT B YCIOBHSIX CIEIUAIBHO
000py/I0BaHHOTO KaOMHETA, IPOEKTHI.

BricTaBieHune Ol€HOK 32 OCBOCHUE KypcCa HC ITPEAYCMOTPECHO.

[TporpamMma BHEypOUHOI1 esTenbHOCTH “Mup n3Mepenuii” paccuntana Ha 34 yaca B rof, 1 yac
B HEZIEIIIO.

ITepeyenn o0opynoBaHus KaOMHeTA JJISl peaju3alui NPOrpamMMbl

No HanmenoBanne o0opyaoBaHus KomnnuectBo
Y4eOHO-pakTHUeCKOe U yueOHo-1a0opaTopHOe 000pyI0BaHNE

1 W3mepuTenbHas TMHENKa 15

2 Yacel 1

3 Men3zypka 15

4 I taHreHIMPKYIIb 5

5 Muxkpomerp 5

6 Merammmueckue MIHHAPHI(aTIOMIUHUEBBIC, CTaTbHBIE, METHBIC) 15, 15, 15
7 JluHamomeTp 15

8 HaGop npyxuH pa3Hoii KeCTKOCTH 15

9 Tpubomerp mabopaTopHbBIi 15

10 ItatuB U1 GPOHTAIBHBIX Ja0OPATOPHBIX PabOT 15

11 Becol 15

12 HaGop rupsb Ju1st BecoB 15

13 Tepmomerp 15

14 Kanopumerp 15

15 Ilcuxpomerp 1

16 AmriepMeTp 15

17 BonsT™meTp 15

18 BrIkiroyaresns 0IHOIIOIIOCHOM 15




19 VIcTOYHMK MUTaHUs 1ab0OpaTOPHBIN 15
20 Habop coenHUTENBHBIX IPOBOIOB 15
21 Pesucropsl Ha 20M 15
22 Pesucropsl Ha 4 Om 15
23 Peocrartel maboparopasie, 6 Om 15
24 Cobuparoniue JIMH3BI 15
25 Jlyma 15
26 CreKTpoCcKoI 15
TexHuueckue cpeacTna 00ydeHus
1 Kommnbrorep MynbTUMe THHHBIN 1
2 Ckanep 1
3 ITpunTtep 1
4 MynbTUMETUIHBINA TPOCKTOP 1
5 [TpoeKIMOHHBIN SKpaH 1
Y4eOublii nJ1an
Ne HanmenoBanue pasnena KonnuecTBo yacos
BCEro Teopus MPaKTHKA
1 | Beeneuue 4 2 2
2 | Mexanudeckue sIBJICHUS 13 3 10
3 | TermoBbIe IBICHUS 5 1 4
4 | DnekTpuyecKue sBICHHS 7 2 5
5 | OnTuueckue 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
U3MEpPEHMSX; MpaBHJia U3MEPEHUS U BBIYHMCICHUS; MpaBuUia JICHCTBUS HaJ MPUOIMKEHHBIMU
YHCIIaMU; TIPAaBHJIA ONPeeTIeHUs] aOCOMIOTHBIX M OTHOCUTEIBHBIX MMOTPEITHOCTEH; METOIBI yueTa
MOTPEIIHOCTEN

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, cuila TpeHus, Aedopmaius, >XECTKOCTb, IEPUOJ
KoneOaHui, dYacTtoTa, cwia ApxuMmena, HAKJIOHHAs IUIOCKOCTh, KOA((UIMEHT I0JIE3HOTO
JeHCTBHSI; KoeOaTeapHOe IBKCHUE, TAPMOHMYECKUE KOIeOaHMsI.

Jlabopamopmvie pabomol

1.Onpenenenne MIOTHOCTH BEIIECTBA OCPEICTBOM IITAHTCHIIMPKYJIS M TEXHUYECKUX BECOB.
2.M3MepeHune BBITAIKMBAIOIICH 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 CHITBI TPEHHS OT CHITBI HOPMAJIBHOTO JTABJICHUSI.

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 CHJIBI.

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.M3yyeHue npaBuIl MOJIb30BAHMS KHUIKOCTHBIM TEPMOMETPOM.

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

3. 3yuenune npaBui MOJIb30BaHUS ICUXPOMETPOM.

4.Mcnonb30BaHUE KAJOPUMETPHUECKOTO Crocoda M3MEpEeHUs YIEeNbHOM TEeIIOEMKOCTH
BEIECTBA JIsl O0IBIIOTO YKcia 00pa3IoB.

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

Jlabopamopuvie pabomol



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

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

Onrtuyeckue siBjaeHus (5 4)
Tonkas n1rMH3a, coOMparomas JuH3a, pacCeuBaroIIas JIMH3a, ONTUYCCKHUH IICHTP JUH3BI, (hopmyiia
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 yBeJINYEHUs JTIYTIbI.
4. HaGnroieHre CeKTPOB: CIIOUIHBIX, TUHEHYATHIX U MOTJIOMICHHUS.

YueOHO-TeMaTHUYECKHIi IIJIaH

OJICKTPUUYCCKOTI'O

HaIPsAKCHUA I1pH

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

BBeaenune 4

1.1 Cucrema eIUHHIL, TOHITHE O Paccka3s, 6ecena
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSIX

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 ynpyroctu, cuia TpeHus CroBecHbIH,

HaTrJISTHBIA
8.4 H3mepenue sxcecmrxocmu npysicuHvl JI CamocTrosiTenbHast
paboTa B mapax

9.5 HUccneoosanue 3asucumocmu cuivl JI Uccnenosarenncku
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 soimanxusaroujeti 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 ¢popmynvl 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 OCMbLEAHUS Mead Om i
PpAazHOCmu 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, HanpsHKEHHE. HccnenoBarensck
Hccneoosanue 3asucumocmu cunvl 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 MoutHocTb. Onpedenenue [TpakTuyeckwii ,
CONPOMUBIIEHUs U MOWHOCTIU, CJIOBECHBIH




nompeoaseMou 31eKmpuieckoll
JAMNOYKOU

26.4 Bunel coennHeHni. ITpakTHueckuid,
DKCnepumeHmanbHas npoeepKa CJIOBECHBII
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 MpU paboTe [TpoekT
C JIEKTPOU3MEPUTEITHHBIMU
npudopamMu
OnTuyeckne siBJIeHUsI

30.1 Bunbl mun3. H3mepenue [TpaxTrueckuit
ONMUYECKOU CUNbL TUH3BL.

31.2 ®dopmya TOHKOM JIMH3HI. [To3HaBaTenbHbBIN,
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




