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1. IlepedeHb MIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTATaAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

Jucuunnuna «3MepuTenbHbId MPaKTUKYM» MpeAHa3HaueHa Ui IpUOOpETeHUs CTYACHTaMU
COBPEMEHHBIX 3HAHMH W TPAKTUYECKUX HABBIKOB AIKCIEpUMEHTaNbHOI pabotel. [Ipm pabote ¢
COBPEMEHHBIMH PU3UUYECKUMU ITPHUOOpaMU U 000PYJ0BaHHEM 00 yUYaIOUTUIICs JOIKEH O3HAKOMHUTHCS
¢ UX (U3NYECKUMHU XapaKTEPUCTUKAMU M TMPHHUUIAMH PaOOThl, HAYYUTHCS IUIAHUPOBATH XO[
BBIIIOJIHEHUS] U3MEPEHUI.

[Tpu OCBOEGHUM AMCHUIUIUHBI CTYACHTHI MPHOOPETAIOT COBPEMEHHBIC 3HAHUS M MPAKTUUYECKUE
HABBIKM SKCIIEPUMEHTAILHON paboThl, a TaKKe U3ydaloT METOJbl 00pabOTKU M Mpe/ICTaBICHHE
IIOJIyUEHHBIX B 3KCIIEPUMEHTE JAHHBIX COIJIACHO OOILENPHUHATHIM HOPMaM, CYILECTBYIOIIMM B
HAy4YHOM COO00IIeCcTBE, KOTOpPhIe HEOOXO0IMMBI (PU3UKY B €ro MpodecCnoHaIbHOM J1eATEeIbHOCTH.

Jlucuunnuna HaleneHa Ha popMupoBaHue y oOydaronierocss npodeccuoHaabHON KOMIIETEHIIUN

Pe3ynbTaThl OCBOEHUS Pe3ynbraTel 00yueHus 1o
00pa3oBaTeNILHON MPOrPaMMBI Nuaukatopsl JAUCLHUIUIMHE
(KOMIIETEHITNN )
OIIK - 2.1. [Ilpumensier 3HaTh Qu3nuecKkue

TCOPECTUUCCKHUE OCHOBBI U 0a30BEIE XapaKTCpUCTHUKH YCTpOﬁCTB u
SHAHUWA IJId IPOBCACHUA HAYYHOI'O [PUHLATIBI pa6OTI>I

yCcClIeIoBaHMsI B BBIOpaHHOI COBPEMEHHbIX (PH3MUECKHX
obmactn q’yHHaMera&I)I’HOH UMM | e ranoBoK, a TakKe Ga3oBbIe
- DKCIEPUMEHTAIbHON (PU3HUKH. o
OIIK-2. Ciocoben p METO/Ibl HU3MEPEHHUH (PU3NUECKHIX
[IPOBOIKUTH HAYYHBIC OIIK - 2.2. [Ipumensier -
rcciaea0BaHusa Gu3Mdeckux — [COBPEMEHHYIO npubopHyo 6asy (B
00BEKTOB, CHCTEM U TOM YHCIIE CIIOKHOE PUBNIECKOE [V MeTh OLCHUBATH OCHOBHBIC
nporieccoB, oGpabaTbiath u  (000PYLOBAHNE) LIS OPraHU3aLIH [OTPEIIHOCTH PE3YIBTATOB
[PE/ICTaBIIATh Hay"HOTO HCCICIOBAHNAL. M3MEPEHHUH TIPU BBITOJHEHUN
skcnepumentansubie nanneie. (OIK - 2.3. Ilpumensier 1aGopaTOPHBIX PadoT,

pa3IMYHbIe METO/IBI 00pPa0OTKH U
CUCTEMBI aHAJIN3a
HKCIIEPUMEHTATBHBIX JaHHBIX

00paboTaTh U MPeICTaBUTh
MOJTyYCHHBIE B DKCTICPUMEHTE
TaHHbIE COTJIACHO
OOLIETIPUHATHIM HOPMaM.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuMIuIiHaA YUTAeTCsl B IEPBOM CEMECTPE MEPBOr0 Kypca MapajuieNbHO ¢ AUCHMILIMHAMU
«MexaHHKa ¥ TEOpHsI OTHOCUTENBHOCTU» U «BBeieHre B TEXHUKY (PU3MUECKOTr0 AKCIIEPUMEHTA.

Jucuunnuna «M3MepuTenbHbI TPaKTUKYM» HEOO0XOoauMa sl IpUOoOpeTeHHs CTYASHTaMu
COBPEMEHHBIX 3HAaHUN M MPAKTUYECKUX HABBIKOB HKCIEPUMEHTAIBHON paboThl. OCOOEHHOCTDH Kypca
— MaKCHUMaJIbHO€ TPHOJMKEHHWE BCEX JA0OpaTOPHBIX pPabOT K HCCIEAOBATEIbCKUM padoTam
HA4aJIbHOT'O YPOBHH.

[Ipu BbINIONTHEHUU JTAOOPATOPHBIX pabOT B MPAKTUKYME CTYJAEHTHI IPUOOPETAIOT HABBIKU U
3HaHUS paboTBHl ¢ MpUOOpaMu, M3Yy4ar0T METOAbl 0OpabOTKH M MpEACTaBIECHUE IOJyYEHHBIX B
HKCIIEPUMEHTE JIaHHBIX, YTO HEOOXOAUMO ISl OCBOEHUS MPAKTUYECKUX AUCHUIUIMH B MOCIETYIOIINUX
cemecTpax. JlaHHas TUCHMITIMHA SBIIseTCS 0a30BOU I OCBOCHUS CIEAYIOUIMX 32 HUM JUCUUILUINH
71a00paTOPHBIX MPAKTUKYMOB: «MOJEKYISIPHBIA MPAKTUKYM», «DJIEKTPOMATHUTHBIA MPAKTUKYM),
«[IpakTukyMm 10 (U3HYECKOH ONTHKE», «ATOMHBIM NPAKTUKyM» U CIEHUATU3UPOBAHHBIE
MPAKTUKYMbI B HAYYHBIX JJAOOPATOPHSIX BBIMTYCKAIOIMUX Kadeap.



3. TpynoéMKkoCTh IMCHUIIMHBI B 324ETHBIX €IMHULAX C YKa3aHHEM KOJIN4YeCTBA
aKaJeMHYeCKHX YacoB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO padoTy odyuaromerocs ¢
npenojaasaresieM (10 BUAaM yUeOHbIX 3aHATHII) U HA CAMOCTOAITEJILHYIO PadoTy.

. IIpome:kyTOUHAs aTTeCTALMS
Bujbl yueOHbIX 3aHsATHII (B Yacax) P !
(B yacax)
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Bceero 108 yacos / 3 3aueTHbIC €AMHULIB, U3 HUX:
- KOHTaKTHasi paboTa 66 4acoB

Komnerenuu : OITK-2

[TpenonaBanue QUCUUIUIMHBI IPeyCMaTPUBAET clieayromuye (opMbl OpraHu3alud y4eOHOro
nporecca: JJabopaTOpHbIE 3aHATHUS, CAMOCTOSITeNIbHAsI padoTa cTyneHTa, quddepeHmpoBaHHbIH
3a4er.

[TporpamMmoii JUCHUILTMHEI TPEAYCMOTPEHBI CIICAYIOIINE BUIBI KOHTPOJIS:
- TEKYIIM KOHTPOJIb YCIIEBAEMOCTH: BBIIIOJHEHHUE U cJjaua J1abopaTOPHBIX padoT
- IPOMEXKYTOYHAsl aTTecTauus: — TG PepeHIUPOBaHHBII 3a4eT

OO0miast TpyI0€MKOCTh IIPOrpaMMBbl COCTaBIsIeT 3 3adeTHble eauHHIbl, 108 yacoB, U3 HHUX

KOHTaKTHasi paboTa cocrapiisieT 66 4acoB, CaMOCTOSITENIbHAs paboTa 00y4aromerocsi CocTaBisieT 42
9acoB.

4. Coep:xkanue JUCHUILIHHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesiaM) ¢ YKa3aHueM
OTBEJEHHOI0 HA HUX KOJIMYECTBA aKaJeMUYeCKHX YaCOB U BHI0B Y4eOHBIX 3aHATH.

OO61mas TpyA0eMKOCTh MPOTpaMMBbI COCTaBIIsIET 3 3aueTHbIe eAMHUIIBI, 108 Yacos.



Bunsbl yueOHo# paGoThI, BKJIIOYAs
CaMOCTOSITEJIbHYI0 PaG0Ty CTY/1IeHTOB
U TPYA0EMKOCTb (B Yacax) =
5
AynuTtopHble < = 5
= a, S o
=) 9achl = = e
5 g E ) =
%) s Q < w"
9 Q
= = O O o] < <
Ne o ) o o = = 8
Pazpen aucuuninHel o E 0 o g
n/n = = = = = © =
2 © S 5 = ) >
= = g g = %
Q = D) o] 4 Q
2 33 S| g g E @ g
= aa g = n 5 = S
= = 5 2 = =
s O 5 8
o, S 2 =
o o, M =4
S | 22 | ¢
= ] = =
o ~
1 2 3 4 5 6 7 8 | 9
TexHuka 6e30MacHOCTH,
1 | BBOJHBIN HHCTPYKTAXK H 1 1 1
BBEJICHHE B IPAKTHKYM
2 HN3mepenue ciry4yaiiHbIX 1-3 15 9 6
BeJIMYHH
WNuauBunyansHas paboTa ¢
npenonasarenem. Crava 1-3 2 2
J1a00PaTOPHEIX padoT.
MeTtoabl U npudoOpbI 1JIA
3 | u3MepeHHs1 HANIPSIZKEHUsI U 4-7 26 14 12
TOKa
NupuBumyansHas paboTa ¢
npenonasarenem. Crava 4-7 2 2
J1a00paTOPHBIX PadoT.
HN3y4yeHue 3JIeKTPOHHO-
4 | ny4esoro u uudposoro 8-13 38 20 18
ocumjaorpada.
WNuauBuayanbpHas padoTa ¢
npenonaBarenem. Crada )
J1a00PaTOPHBIX padoT. 3auer ¢ 8-13 4 4
OLICHKOM.
KomneHcannoHHbIe METOABI
5 W3MepeHUi U JaTYHNKH 14-16 | 16 10 6
WNuauBuayanbpHas padoTa ¢
npenojasatenem. Caaua 14-16 2 2
J1a00paTOPHBIX PadoT.
6 | JlupdepeHuMpoBaHHbIi 3aUeT 17 2 2
Bcero 108 64 42 2

I[Iporpamma J1a6opaTOPHBIX 3aHATHIA:

HN3mepeHue ciIy4yailHbIX BeJIHYHH

JlaboparopHast pabora 1.1. CraTHCTHYeCKHe 3aKOHOMEPHOCTH, BO3HHMKAIOIIME TPHU
U3MepeHusX.

[enp paboter: Onpenenenre 3aKoHa pacpeieNieHus MOTOKa O.-YaCTHII MPU PATUOAKTHBHOM
pacnazge. IIpoBepka craTuctuyeckux runote3. O3HAKOMJIEHHUE CO CTATUCTUYECKUMH METOJIAMU
00paboTku pe3ynbTaToB u3MepeHuil. [lpakThueckas paboTa co CYETUYMKAMHM HOHU3HPYIOIIHUX
U3JIy4CHU.

JlabopaTtopHnast padota 1.2. U3MepeHue IHeprun o0pa3oBaHus 3J1eKTPOH-HOHHOMH Mapbl




O-4YaCcTHLIAMHU B BO3JyXe.
Lens pabotel: OnpeneneHue cpeaHeil SHEPTUH 00pa30BaHUs AJICKTPOH-UOHHOM Taphl MpH
TOPMOKCHHUHU (-4acTHIl B Bo3ayxe. [IpakTudeckast pabota ¢ usmepurenem Maibix T100koB.

MeToabl M IPUOOPHI JIsI M3MEPEHUSI HANIPSKEHUS U TOKA

JlaboparopHast padora 2.1. DjaeKTpou3MepuTeibHbIe MPUOOPHI U UCTOYHUKH NMUTAHUSA
NMOCTOSIHHOTO TOKA.

Lenp pabotel: O3HAKOMIICHHE C MPUHIIMIIOM JACHCTBHSI 3JIEKTPOU3ZMEPUTEILHBIX MPUOOPOB
pa3HOro THUIAa W MNPHOOPETEHUE HABBIKOB H3MEpPEHUs HaNpssKeHUM M TOKoB. OmnpeneneHue
BHYTPEHHETO COIPOTHUBJICHUS BOJHTMETPOB, aMIIEPMETPOB M HCTOYHUKOB NuTaHus. M3ydenwue
PEXKUMBI padOThl UICTOYHUKOB MMUTAHUS MIOCTOSIHHOTO TOKA.

JlaboparopHast pabota 2.2. OCHOBBI U3MEpPEHHIi B LENAX MePeMEeHHOr0 TOKA.

Lenp pabotbl: O3HaKOMIIEHHE C OCHOBaMHM H3MEpPEHUIl B IEMsIX IMEePEMEHHOr0 TOKa.
Hcnonk3oBanne MU(PPOBBIX H3MEPUTEITHHBIX MPUOOPOB NIPHU U3MEPEHHUH NEPUOAHMUECKUX CUTHAIIOB
pa3ianuHoil GopMbl. 3HAKOMCTBO C IPUHILIUIIAMH COTJIACOBAHMSI ICTOYHUKA 3JIEKTPHUUECKOr0 CUTHAA
C PErUCTPAaTOPOM.

JlaGopaTopHas pabora 2.3. ABTOMATH3MPOBaHHbIE W3MepeHHsI JIaOOPATOPHBIM
kommjiekcom NI ELVIS.

Lenp paboTbl: 3HAKOMCTBO C TEXHOJOTHEH BUPTyalbHBIX mpubopoB. H3mepenue
XapaKTepUCTUK  DJIEMEHTOB JIMHEWHBIX 1ened. HM3mepenwe wumnenanca. OrnpejeneHue
BOJIbTAMIIEPHBIX XapaKTEPUCTHK AUOIOB U CTAOUIUTPOHA.

JlaboparopHast padota 2.4. N3mMepeHHe 31eKTPUUECKUX BEJTHYNH B LHENAX MOCTOSIHHOTO
U MepeMeHHOr0 TOKA.

Lenb pabotel: OBnaseHue CTyIeHTaMU OOLIEPUHATHIX 0a30BBIX METOJIOB AJIEKTPUUYECKUX
u3MmepeHuii. OCHOBHOW ymop cjaenaH Ha NPUMEHEHUM H3MEPUTEIbHBIX MPUOOPOB IS
HKCIIEPUMEHTAJILHON TPOBEPKH OCHOBHBIX 3aKOHOB JJIEKTPUYECKHUX LIETEH TOCTOSHHOTO H
MEPEMEHHOTO TOKA.

HN3y4yeHne 3J1eKTPOHHO-IY4eBOro u mudposoro ocumwiiiorpaga
JlabopatopHas pabora 3.1. H3mepenusi ¢ mnoMompbi0 UU(POBLIX 3aNMOMHHAKIIHUX

ocuuiiorpagos.

enb paboTel: O0yueHue HaBbIKaM pabOThI ¢ HUPPOBBIMH OCIMIITIOTpadamH.

JIaGoparopHast pabota 3.2. H3mepennss ¢ noMOmbI 3JEKTPOHHO-JIY4€BOI0
ocumiorpada.

Lenp paGotei: O3HaKOMIEHHWE C MNPUHLIUIOM  JCHCTBHS  DIEKTPOHHO-ITYYEBBIX
ociuiorpadoB, U3ydeHne UX XapaKTePUCTUK U MPUOOPETEHNE HaBBIKOB pa0OTHI C HUMHU.

KoMneHcallHOHHBIE METO/Ibl N3MEPEHHN I H IATYHKHU

JlabopatopHas pabora 4 (4.1, 4.2). KoMmneHcauuoHHbIe METOIbI U3MepPEHHid.

Hens pabotel: M3ydenrne mpUHIUMIIOB paObOTHI MOTEHIIMOMETPA, OJUHAPHOTO W JIBOWHOTO
MOCTOB. 3HAKOMCTBO C JAaTYUKaMU TeMIlepaTypbl U paboTa ¢ HUMHU. M3MepeHHe OueHb MajbIxX
COIIPOTHUBJICHHUIA.

JIaGoparopHas pabora 4.3. U3MepeHue cKOpOCTH 3ByKa B BO3/lyXe MeTogamMu Oeryuueii
BOJIHBI.

Ienp pabotel: OmnpeneneHue CKOPOCTH 3ByKa B BO3AyXe MeETOAaMu Oeryiieid BOJIHBI.
3HaKOMCTBO C (M3WYECKHM OIMCAaHWEM AaKyCTHYECKHX SIBJICHHU. M3MepeHHne CKOpPOCTH MOTOKa
BO3/yXa. AMILTUTYTHO-()a30BbIe METOBI PETUCTPALINH, HCTIONB30BaHue puryp Jluccaxy.

JlabopaTtopHas pabota 4.4. U3MepeHHe CKOPOCTH 3BYKa B BO3JlyXe MeTOJOM CTosidei
BOJIHBI.

Lenp paboTer: OnpenenieHre CKOPOCTH 3ByKa B BO3yXE METOJOM CTOSYEH BOJHBI, aHAIIH3
norpemHocTeit u3smepenus. Mzyuenue yciaoBuit 00pa3oBaHusl CTOSYMX BOJIH U UX XaPaKTEPUCTHUK.

JlabopaTtopHas pabota 5. U3mMepeHune CKOPOCTH 3ByKa B MeTAJLJIaX METOIOM COYy/JAapeHusl




CTep:KHel.

Lenp paboter: OmnpeneneHue CKOPOCTH 3BYKa B PA3IMYHBIX METAJUIAX 110 BPEMEHH KOHTAKTa
CTAJIKUBAIOIIMXCSl CTEP)KHEH M 1O BpPEeMEHU NPOXOXKICHHS 3BYKOBOTO HMMITyJbca (MIaKeTa) B
CTep)KHAX. AHalIM3 TPOXOXKACHUS AKYCTUYECKHX BOJH TI0 METAIUIMYECKOMY CTPEKHIO TpHU
COyIapeHUU CTePKHEH. 3aKperyieHue HaBBIKOB Pa0OTHI C U(PPOBBIM OCIIILIOrpadoM.

JlaGopaTopHas paborta 6. U3MepeHne yckopeHHsi CBOOOTHOTO MaIeHUsI.

Lenp pabotel: OmnpeneneHue BEIUYMHBI YCKOPEHHS CBOOOJHOTO TAACHHUS METOAOM
0aJUTMCTHYECKOTO TPaBUMETPA, PACIIMPEHUE HABBIKOB Pa0OTHI ¢ MU(GPOBBIM OCHHILIOrpadoM Ipu
UCTIOJI30BAaHUU COBMECTHO C TIEPCOHAIBHBIM KOMITBIOTEPOM.

JlaGopaTopHas pabota 7. MeToabl H3MepPeHHs TeMIIEPaTYpPbl.

Lenb paboThl: 3HAKOMCTBO ¢ METOJIaMH U3MEPEHUS TeMIIeparypsbl. M3ydaroTcs coBpeMeHHbIe
METOABl HM3MEPEHHUS TEeMIIEpaTyphl, MPOHU3BOIATCS KAJIMOPOBKH TEPMOIIAp, OIPEACISICTCS
TeMIIepaTypHbIid K03 (HUIIMEHT TEPMOPE3UCTOPOB, U3MEPSETCS TeMIepaTypa pa3IHuHbIX 00BEKTOB
KOHTAKTHBIM U OCCKOHTAKTHBIM METO/IaMHU.

JIaGoparopnas pabota 8. laTuyuku AJ15 HU(POBLIX U AaHAJOTOBbIX H3MePeHUIi.

CamocTosiTe;IbHasi pa6oTa cTyeHToB (42 yaca)

[lepeuens 3anaruii Ha CPC O6mbewM,
Jac
[ToaroToBka K J1abOpaTOPHBIM 3aHATHSIM. 42
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OTKCaHM JIAOOPATOPHBIX PA0OT C KPAaTKUM H3JI0KEHHEM TEOPHHM M3y4aeMOro SIBIEHUS, 3aJaHus,
PEKOMEHIALINH K BBIITOJHEHHUIO MIOCTABJIEHHBIX 33124, KOHTPOJIbHBIE BOIIPOCHI 1JIs1 CAMOIIOITOTOBKHU:
http://www.phys.nsu.ru/measuring/Labworks.html

7. IlepeyeHb pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET,
HEO0XOAUMBIX [IJIS OCBOCHH S JUCIHUIIJIMHBI.

7.1 Pecypcol cetu UHTEpHET
J111s1 OCBOCHHUS AUCIUTUIMHBI UCTIONB3YIOTCS CIETYIOIINE PECYPCHI:
- 3JIEKTPOHHAas HHPOpMaLMOHHO-00pa3oBarenbHas cpena HI'Y (OMOC);
- 00pa3oBaTeNbHbIC HHTEPHET-TIOPTAIIBI;
- ”H(GOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHAs ceTh MIHTepHeT.

7.2 CoBpeMeHHbIe PO eccHOHATIBbHBIE 0a3bI JAHHBIX
He ncnions3yrores.


http://www.phys.nsu.ru/measuring/Labworks.html

8. Ilepeuenb HHGOPMAMOHHBIX TEXHOJIOTHii, HCIOJIL3YeMbIX PH OCYIIECTBJIEHUHU
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUHUIIMHE.

8.1 IlepeyeHb nporpaMMHOro odecrnev4eHust
Jns obecrieueHus: peanu3alydyd JUCHUIUIMHBL HCIOJNB3YETCS CTAaHAAPTHBIA KOMILJIEKT
nporpammuoro obecrieuenus (I10), BrimroUaromuii perynspHo oOHOBIsIeMoe nuieH3nonnoe [10
Windows u MS Office.
Hcnonk30BaHue CIENUATH3UPOBAHHOTO IMPOTPAMMHOTO OOECTeUeHUss Ml  H3y4eHUS
JTUCIUILIMHBI HEe TpeOyeTcs.

8.2 UudopManinoHHbIe CIPABOYHBbIE CHCTEMBI
He ncnons3syrores.

9. MaTepuajibHO-TEXHUYeCKasA 0a3a, He0OX0AUMAas ISl OCYIEeCTBJICHUSA
00pa3oBaTeIbLHOIO NMpoecca Mo AMCIHUIIMHE.

s peanuzanuu qUCHUILTUHBL «3MepUTEIbHBIA TPAKTUKYM) HCIOIb3YIOTCS ClIEIUaIbHbIC
MOMEILEHUS:

1. JIaGopaTopuu A MPOBEACHUS MPAKTUYECKUX 3aHITHM, TEKYIIEr0o KOHTPOJIS,
IIPOMEKYTOUYHOM aTTECTALUU.

2. [Nomemienus s XpaHeHUS ¥ MPOPHIAKTUYECKOTO 00CITYKUBaHUS Y4€OHOTO
000pyT0BaHUs.

Y4eOHble 1a00paTOpUN YKOMILIEKTOBAHBI CIIEUAIN3UPOBAHHON MeOenbio U J1ab0paTOpHBIM
o0opynoBaHueM g 0OeclieyeHMs] MPEenojaBaHus IUCLUUIUIMHBI, a TakKe TEXHUYECKUMU
CpelcTBaMU OOy4YeHUsl, CIY>KallUMHU s IPEACTaBlIeHUs] yueOHON MHPOPMAIUH 0 TUCITUILINHE.

3. ITomereHus ajsi caMOCTOSITENILHOM pabOThl 00yUYaroLIUXCsl.

[Tomemenust Uis CaMOCTOSTENbHOM pabOThl OOYYarOUIMXCS OCHAIIEHbl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBHIO MOAKIoueHuss Kk cetd "HHTepHer" u oOecrieueHWeM JOCTyIa B
AIEKTPOHHYIO0 HH(OpMaIIMOHHO-00pa3zoBaTenbhyto cpeny HI'Y.

MatepuanbHO-TEXHUUYECKOE OOecreueHrne 00pa3oBaTeNbHOIO MpoIecca MO JUCHUIUIMHE IS
0o0y4aroIuxcsi U3 YUCla JIMI C OIPAaHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI OCYILECTBIISETCS
cornacHo «llopsaky opraHu3anMu W OCYLIECTBJIEHHUS OOpa30BaTEIbHOW JAEATEIbHOCTU I10
o0Opa3oBaTeNbHBIM IpoOrpaMMaM JJisi MHBAIMJIOB M JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
310poBbsi B HoBoCcHOMpPCKOM rocy1apcTBEHHOM YHUBEPCUTETE.

10. OueHo4YHBIE CPEACTBA /ISl IPOBEACHUS TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOM
aTTecTalyu 1o JMCUHILIMHE.
10.1 ITopsinoxk npoBeeHNs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTALMH 110
AUCHUILINHE

Texywuit KonmpoJas ycnegaemocmu

B npomecce BbINOIHEHUS J1IAOOPATOPHBIX pPabOT OCYLIECTBISETCS KOHTPOJIb MO HX
BhINOJIHEHMIO. [lox HabmoaeHreM npenoaBaTens 00yJaroIUICs OCYLIECTBISET CAMOCTOSTENILHOE
BBITIOJIHEHHUE 3aJlaHHi, TIPEJICTAaBICHHBIX B OMUCAHUU JIabopatopHOU paboThl. [locne BbIOIHEHUS
CTaHJAPTHBIX 33JaHUI CTYICHTY MPENOAaBaTENIEM MIPEUIAraeTCss U3BMEHUTh XOJ1 U3MEPEHNH C LIETIBIO
MOJIy4YEeHHUs] HAaBBIKOB MCIOJIb30BAHUS aJIbTEPHATUBHBIX MOIXO0/10B U IOTIOJIHUTENBHON HH(pOpMaIu
(6] (1)I/ISI/IT-IGCKI/IX ABJICHUSAX, @ TAKIKEC OTBECTUTH HAa KOHTPOJBbHBIC BOIIPOCHI ITO PE3YJIbTaTaM BBITIOJITHCHUS
nabopaTopHoil paboTsl. JlabopaTtopHble paOOTHI CAAIOTCS MO MEpPE MX BBINOJHEHUS, B ydeOHOMH
porpaMMe JAUCHUIUIMHBI MPEyCMOTPEHO BpeMs JJIs CaMOCTOSITENIbHOM paboThl 00yJaroIierocs: Ha
MOJTrOTOBKY K c/1ade U O(OPMIICHHIO 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB IO BHINOJIHEHHON paboTe B
BUJIE oT4eTa. BoimonHenue 1abopatopHoil paboThl OLIEHWBAETCS MPEIoiaBaTesieM o MATHOAIIbHON
LIKaJIE.



Ilpomerxcymounaa ammecmauus

OcBoeHre KOMITETCHIIMI OIEHUBACTCS COTJIACHO IIKajie OIICHKH YPOBHSA C(HOPMHUPOBAHHOCTH
KoMreTeHInH. [lonoXuTeNnbHas OICHKAa MO JUCIUIUIMHE BBICTABISICTCS B TOM CIydae, eCiH
3asiBieHHas komrereHnus [1K-2 copMupoBana He HHUXKE TOPOTOBOTO YPOBHS.

BeiBog 00 ypoBHE Cc(HOPMHPOBAHHOCTH KOMIIETCHIIMA MPUHUMAETCS MPEIoaaBaTeieM.
[TomoxuTenpHast OIICHKA CTABUTCS, KOT/Ia BCE KOMIIETEHIIMHA OCBOCHBI HE HUXKE ITOPOTOBOTO YPOBHS.
OLEHKH «OTIUYHO», «XOPOIIO», «YIOBICTBOPHUTEIHHO» O3HAYAIOT YCIEUIHOE TMPOXOXKICHUE
MIPOMEKYTOUYHON aTTecTanuu. BbIMoaHEHHBIE pa0OThl JIOJDKHBI OXBAaThIBaTh BCE Pa3Jleibl
JTUCITUTUIMHBI, U3 KOTOPBIX OOYYAIOIIMUKCSA JOJDKCH BBIMOJHUTH A0 8 paboT MO0 HAa3HAYCHUIO
MIPETo/1aBaTelIsl.

Jlist  olleHWBaHUS  BBHINOJTHCHHSI OOYy4YaromMMCsl  JIAOOpPaTOpPHBIX  pabOT  HCIIOJIB3YeTCs
"nmaTnOampbHas" mKaa:

e OlEHKa "OTIMYHO" BBICTABIISICTCS B ClIy4ae, €CIIM BBIIOJHEHO HE MeHee 8 1a0opaTOpHbIX, U3
HUX HE MEHEE MOJIOBUHBI HA OLIEHKY "OTJIMYHO" (IIPOABUHYTBIN YPOBEHb OCBOCHUS
KOMITCTCHIIHH ),

e OLIEHKa "XOpOIlOo" BHICTABIIAETCS B CIIy4ae, €CJIM BBIIIOJHEHO HE MEHee 7 J1abopaTOpHbIX, U3
HUX HE MEHee MOJIOBUHBI Ha OLIEHKY "XopoIio" (6a30BbIl ypOBEHb OCBOCHUS
KOMITETEHIIHH ),

e OIlEHKa "yJOBIETBOPUTEIHHO" BBHICTABISAETCS B CIy4ae, €CIIM BBHIIIOJHEHO HE MeHee 6
1abopaTOPHBIX paboT (IMMOPOTOBBIA YPOBEHH OCBOCHUSI KOMIIETEHITUH );

e OIIEHKA «HEYAOBJIETBOPUTEIILHO» BHICTABIIACTCS B CIIy4ae, €CJIU BBHIIOJHEHO MeHee 6
1abopaTOpHBIX paboT (YpOBEHb YCBOCHHUS KOMIETEHITUN HE CHOPMHUPOBaAH);

CooTBeTCTBHE HHAUKATOPOB U PE3YJbTATOB OCBOCHHUSA TUCHUIIJIUHDI

Tabmuua 10.1

HNuaukarop PesyabTatr o0y4eHus no | OueHo4YHbIe CPeACTBA
AUCHHUILINHE

OIIK - 2.1. [Ilpumenser

TEOPETUYECKUE OCHOBBI U | 3HATH ¢duznueckue

0a3oBbIe 3HaHUsA JUISL | XapaKTEPUCTUKH ~ YCTPOMCTB U

IIPOBEJICHUS HAy4YHOTI'O | MPUHIUIBI paboThl COBpeMEHHBIX | Pemenue 3aaay,

UCCIIEIOBaHNs B BBIODAHHOW | (pU3MYECKUX YCTAHOBOK, a TAaKXKe | MIPOBEJCHUE KOHTPOIbHBIX
obnactu  (yHIAMEHTANbHON | 0a30BbIE  METOABI  M3MEpPEHHH | paboT, IK3aMeH.

W/WIN  DKCHEPUMEHTAIbHOHN | U3UUECKUX BEITHUHH.
¢bu3nKu.

OIIK - 2.2. Ilpumenser
COBPEMEHHYI0O  NpPHOOpPHYIO | YMeTh  OLIEHUBaTb OCHOBHBIE

6a3y (B TOM 4YHCIJI€ CIIO)HOE€ | IOTPEIIHOCTH pe3ynbTaToOB

¢usnyeckoe 00OpYIOBAHUE) | U3SMEPEHUH TPU  BBINOJHEHUU

JUIE OpTaHM3allid HAYYHOTO | TJAOOpaTOPHBIX pabor, | Pemenue 3ana4, mpoBeieHue
UCCIIEIOBAHMS. o0paboTtaTb M  NPEACTABUTH | KOHTPOJIBbHBIX pabor,
OIIK - 2.3. [Ipumensier MOJIyUEHHbIE B  OJKCIIEPUMEHTE | IK3aMEH.

pa3NUYHbIC METOIBI JTAaHHBIE COTI'JIACHO

00pabOTKHU U CUCTEMBI OOLIENPUHATHIM HOPMaM.

aHaJIN3a SKCIIePUMEHTAIBHBIX

JTAHHBIX




10.2. Onucanue KpUTEpPHEB U IKAJ OI€HUBAHUS UHIMKATOPOB J0CTUKEHHS Pe3yIbTATOB
o0yyeHus no gucuuiuinHe «M3MepuTesIbHbII NPAKTHKYM).

Tabauma 10.2

IInanupyemblie YpoBeHb 0CBOCHHS KOMIIETCHIIUU
pe3yIBTATHI
o0ynenus Kpurepun
(mokazarenu . . .
OCTHOKEHHS OLICHUBAHMS He IToporosslit ba3zoBrlii ITponBHUHYTHIH
pe3ynbTaToB chopmMupOBaH YpOBEHB YpOBEHB YpOBEHb
3aITaHHOTO
oOyueHus (0 6ayoB) (3 6aina) (4 6aina) (5 6anmoB)
YpOBHS
OCBOCHHS
KOMITETEHITHI)

1 2 3 4 5 6
YpoBeHb JeMoHcTpupy | YpoBeHb 3HaHU YpoBeHb 3HaHUM
3HaHUIl HUXKe eT ob1ue COOTBETCTBYET COOTBETCTBYET
MUHUMAaJTbHBIX 3HAHUS IporpaMme nporpaMme
TpeOGOBaHUIA. 0a30BBIX MOJTOTOBKH 11O MOJITOTOBKH TIO
HmeroT MecTo TOHATHIA 11O TeMam/pasaenam TeMam/paszeniam
rpyOBIe TeMam/pa3fen | TUCHUTUINHBL JTUCTIUTUTAHBL.

OIK-2.1 ITomHOTA 3HAHUH OIINOKH. am Homnyckaercst CB0o0OOIHO U
TUCHUTUIMHBL. | HECKOJBKO apryMeHTHPOBaHH
Homyckaercst | HEerpyOBIx/ 0 OTBEYAeT Ha
3HAYUTEBHOE | HECYIIeCTBEHHBIX JOTIOTHUTEIHHEIC
KOJINYECTBO omubok. He BOIIPOCHI.
HerpyObIX OTBEYaEeT Ha
OILIHOOK. JTOTIOJTHUTEIIbHBIC
BOTIPOCHI.
OtcyTtcTBUE IIponemonctp | IlpomemonctpupoB | IlpogemoHcTpupo
MUHUMAaJIbHBIX HUPOBaHbI aHBI BCE OCHOBHBIC | BaHBI BCE
YMEHUM. YaCTUYHO ymeHus. Pemensl OCHOBHBIE
He ymeer OCHOBHEIC BCE OCHOBHBIC ymeHus. PemeHbr
OITK-2.2 _ | pematb YMEHUS. 3aJJaHus C BCE OCHOBHBIC
OITK-2 3 Hannuwe ymeHuit | craHmapTHBIC Pemienstr HETpYOBIMHU 3a/laHus B
3amaud. IMEIOT | THUIOBBIC OIMOKaMU FLITH C ITOJTHOM 00beMe
MECTO TPpyObIe 3a1a4n. HE/TOYCTaMH. 0e3 HeZI0UeTOB U
OIINOKH. JormymieHst OmOOK.
HerpyobIe
OIUOKH.

10.3 TunmoBbie KOHTPOJIbHbIE 3aJAHUSI M MATEPHAJIBI, HEOOXOTUMBbIE 1JIl OIlEeHKH
pe3yJibTaToB 00y4eHHsl

KoHnTpoJibHBIE BONIPOCHI K JIA00PATOPHBIM PadoTaM NPAKTHKYMa U COJepP/KaHHe 0TYETOB,
Heo0XoauMbIe 1JIsl OLIeHKH pPe3y/JIbTATOB 00y4eHHUs

JlabopaTopnasi pa6ora 1.1. CraTucTiueckre 3aKOHOMEPHOCTH, BOSHUKAIOIINE ITPU U3MEPEHUSIX.
Cooeporcanue omuema

Omuem oondicen cooeporcamo yenv padbomul, IKCNEPUMEHMATbHbIE OAHHbLE U PE3VIbMAmbl
obpabomxku. Pacuemnvie popmynvl u onucanue blnoOIHEeHUS IKCNEPUMEHMA NO BCEM 3AOAHUM.
KoHTpoiibHBIE BOTPOCHI

1. Kak o11eHUTh CpeTHeKBaIpaTUYecKoe OTKIOHEHHE SX [0 PUCYHKY TMCTOTPaMMBI (Ha KaKoi
BBICOTE U T. 11.)7

2. Yemy paBHO CpeHEKBAAPATHUECKOE OTKIOHEHHE, €CITU (PYHKIUS pacripeeseHus UMeeT BUJ
CTOJIMKA ITUPUHOH a?
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3. OLeHUTh MaKCUMAJIbHOE 3HAaYEHUE CPEIHEKBAPATUUECKOE OTKIIOHEHHUS, €CIIH TUCTOIpaMMa
COCTOUT W3 OJTHOTO OMHA MUPUHOH a, coaepxarniero 100 coObITHii.

4. PagroakTHBHBIN HCTOYHHK C OOJIBIINM 3amacoM aToMoB 239Pu umeer CpeHIor aKTUBHOCTD |
pacnan B 1 Mcek. KakoBa BeposiTHOCTb, UTO B TeueHHE 1 Mcek npousoitaeT 2 pacnana? C kakou
BEPOATHOCTBIO paciaj pou3oneT B TeueHue nurepsana 0,5 mcex?

5. Kakoe MuHMManpHOE KOJIMUECTBO aTOMOB 239Pu B HICTOYHHKE HEOOXOUMO JIJIsl OTIPEICTICHUS
nepuoja rnoyypacmaja ¢ TOuHOCTbio 1 rof 3a BpeMs uamepenus 1 yac?

JlabopaTopnasi paGora 1.2. U3MepeHue 3Hepruu 00pa3oBaHus 3J1eKTPOH-HOHHOM Napbl o.-
YacTHLAMH B BO3/yXe.

Cooeporcanue omuema

Omuem Oondicen codepacamns yeitb pabomvl, IKCHEPUMEHMAIbHbIE OAHHbIE U Pe3)IbMambl
obpabomxu. Heobxooumo npedcmasumov pacuemmuvie hopmynvl u ONUCAMb XOO BbINOJIHEHUS
9KCnepumeHma.

KoHTpoJIbHBIE BOIIPOCHI

1. Kak u3MeHHUTCs BeTMYMHA TOKA HACHIIICHUS, €CJIM YBEIMYUTh (YMEHBIINTD) B 2 pa3a 3a30p
MOHU3AIUOHHOW KaMephl.

2. [IpuBeuTe KaueCTBEHHBIC ApPTyMEHTHI, 00BACHSIONINE HAIUYUE TOKA B KaMepe.

3. JlokakuTe, 9TO BKJIA] B TOK HOHHOU Mapbl HE 3aBHCUT OT T€OMETPUIECKOTO MECTa UX
o0Opa3oBaHUs B 3a30pe.

4. KauecTBEHHO OLICHUTE, KAK OTPa)Kal0TCs HA pPe3ybTaTax U3MEPEHUN MPUOIMKEHNUS, CIeTIaHHbIE
IIPU BBIBOJIE pacueTHOU (HOpMYIIbI, MONPOOYHTE CeTaTh YUCICHHYIO OLICHKY.

5. Kakue, Ha Bam B3riisij, cienyeT BHECTU U3MEHEHHUS B YCTaHOBKY, YTOObI YMEHBIIUTH
METOUYECKHUE MOTPEITHOCTH.

JlaboparopHasi padora 2.1. DieKTpon3MepuTe/bHbIe MPUOOPHI U HCTOYHUKHU NMUTAHUSA
MOCTOSIHHOTO TOKA.

Cooepoicanue omuema

Omuem Odondicen codeparcams credyroujue IKCHEPUMEHMalbHble OaHHble U Pe3)Ibmambl
0bpabomxku.

3adanue 1. Tabnuiy ¢ SKCIIEpUMEHTAIBHBIMU JAHHBIMU M3MEPEHMSI HAIIPSDKEHUS Pa3IMuHbIMU
BOJIETMETPAMH C YKa3aHUEM MOTPEIIHOCTH U3MEpPEeHUs. YKa3aTh IPUUUHY Pa3Inyus MOKa3aHUuH
BoJIbTMETPOB. CPopmMynupoBaTh TpeOOBaHHE K BOJIBTMETPY.

3aoanue 2. Tabnuily co 3HaUEHUSIMHM TOKOB, H3MEPEHHBIX Ha pa3IMYHbIX MIpeJiesax aMiepMerpa ¢
yKa3aHHeM MOTPEIIHOCTH U3MEPEHUs], U CpaBHEHHE UX ¢ pacueTHbIMH. ChopMyarpoBathb
TpeOOBaHUE K aMIIEPMETPY.

3adanue 3. 3aBUCUMOCTD MTOKA3aHUMN AJIEKTPOCTATUYECKOTO BOIBTMETPA OT BPEMEHH, Tpaduk
3agucumoctH In (U / UQ) = f(t) u onpeienieHHoOe U3 HETO CONMPOTHUBIICHHE BOJIBTMETPA.

3aoanue 4. Tabnuiy SKCIEpUMEHTAIBHBIX JaHHBIX ¥ 3HadeHUs1 DJ]C 1 cOmpOTUBIICHHS] HICTOYHUKA.
3aoanue 5. Tabnuily 3KCIEPUMEHTAIBHBIX TaHHBIX, TPAQUKHN 3aBUCUMOCTEN TOKa, HAIPSXKEHUS,
MOIITHOCTH OT COTIPOTUBIJICHUS HATPY3KH, a TAK)KE BEITMUYUHY COIPOTHBIICHHS HATPYy3KH,
COOTBETCTBYIOLIYIO CMEHE PeKMMa CTaOMITU3aLIH.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakue TpeGoBaHMs MPEIbIBIAIOTCS K BOJIBTMETPAM MPU U3MEPEHUH HAIPSKESHUs?

2. Kakue TpeboBaHus MPEeIbABISIOTCS K aMIIEpMETpaM Mpu U3MEPEHUH CUIIbI TOKa?

3. Kax omnpenennTs BHYTpEeHHEE CONTPOTUBIEHUE UCTOYHHUKA?

JlabopaTopnasi paGora 2.2. OCHOBBI H3MEpPeHHUi B LieNsAX MepeMEeHHOI0 TOKA.

Cooepoicanue omuema

Omuyem dondicer codepaicams cledyrouue IKCnepuUMeHmaibHvle 0anuvle u 0opabomxu. Pacuemuoie
Gopmynvl u cxemuvl bINOTHEHUSL IKCNEPUMEHMA NO 8CEM 3AOAHUSIM.

3a0anue 1. Tabmuily SKCIIEPUMEHTANILHBIX TAHHBIX, TPA(QUKH aMIUTATYTHO-4aCTOTHOU
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3aBHCUMOCTH 000MX MYJIbTUMETPOB, HHTEPBAT pab0OUMX YacTOT KaXI0TO U3 HUX U CPAaBHEHHE
9KCHEPUMEHTAIbHBIX JAHHBIX C ACIIOPTHBIMHU.

3aoanue 2. VI3MepeHHbIE BOJIBTMETPOM 3HAYCHUS HANIPSDKEHUS ISl CHTHAJIOB Pa3IMIHON (HOPMBI,
CpaBHEHHE C MOKa3aHUsAMH ocLpuiorpada u pacyer Ko3(hGpUuneHToB aMIIUTYbI.

3aoanue 3. VI3MepeHHbIE BOJIBTMETPOM 3HAYCHUS HAMIPSDKEHUS JUIsl CHTHAJIOB CIIOKHOU (DOPMBI,
CpaBHEHHE C MIOKa3aHUAMH ocluiuIorpada u pacuer K03(pGUIUEHTOB POPMBI.

3adanue 4. Tabnuily SKCIEpUMEHTAIBHBIX JaHHBIX, Tpa(UKH 3aBUCUMOCTEH: a) TOKA OT
HanpsKEeHUs1; 0) MOLIHOCTH OT COIIPOTHBIICHUS; BEIMUYNHY COIIPOTUBIIEHUS I€HEPATOPA.
KoHTpoJIbHBIE BOIIPOCHI

1. Kakue TpeGoBaHMsI IPEABSBIIAIOTCS K BOJIBTMETPAM IIPU U3MEPEHUH [IEPEMEHHOI0 HANIPSKEHUS,
TOKa?

2. Kak onpenenuts BHyTpEHHEE CONPOTUBIICHNE T'eHepaTopa epeMEHHOro ToKa?

3. YTo Takoe pexuM COIIaCOBaHHON Harpy3Kku?

JlabopaTopnasi paGora 2.3. ABTOMATH3MPOBAHHBIE H3MepPeHUsl JIA00PATOPHBIM KOMILIEKCOM
NI ELVIS.

Cooeporcanue omuema

Omuem Oondicen cooeparcams IKCnepUMeHmatbhvlie OanHble U pe3yibmamsl 0opadbomku. Onucams
yenb U X00 8bINOIHEHUs USMEPEHULL N0 8CeM 3A0AHUSM.

3ananue 1. I3MepeHne BeIU4YMHbBI COITPOTUBIICHMSI, EMKOCTH, HHIYKTUBHOCTU. Onpenenenue
IIPOBOAMMOCTH 1M0/1a

3ananue 2. I3MepeHne MOCTOSHHOTO HANPSKEHUSI U TOKa.

3ananue 3. M3MepeHue BOIbTaMIIEPHOM XapaKTEPUCTUKHU ABYXIIOJIOCHUKOB

3ananue 4. lI3Mepenue oJHOro CONPOTUBIIEHUS

3ananue 5.* Mcnonp3oBanue MynbTUMETpa cOBMECTHO ¢ ocumitorpadgom NI ELVIS.

3ananue 6.* Mcnonb3oBanue reuepatopa GyHKIHI coBMecTHO ¢ ocuuimiorpadom NI ELVIS.
KoHTpoJIbHBIE BOIIPOCHI

1. Yro Takoe MynbTUMETP?

2. Yro Takoe umnenanc?

3. 3auem HyXHa BOJbTaMIIEpHasl XapaKTEPUCTUKA?

JlabopaTopnasi padora 3.1. U3mepeHust ¢ mOMOIIbIO HU(PPOBBIX 32aII0MHHAIOLIHX
ocuniorpagos.

Cooeporcanue omuema

Omuem Oondicen codepircams IKCnepuMeHmanbhvle Oanuble u pesyibmamol oopabomru. Onucamo
yenb U X00 8bINOIHEHUs UIMEPEHULL NO 8CeM 3A0AHUAM.

3ananue 1. OcBoeHHE OCHOBHBIX PEKUMOB padoThl ocimuiorpada. Pabora B pexume
"ABToycraHoBka”. Kypcopuslie n3mepenus. Pabora B pexxume skpana "XY".

3ananue 2. 3aKpbITbI U OTKPBITHIN BX0j. PaboTa ¢ 3aKphITHIM U OTKPBITHIM BXOJIOM.

Pa6ora B pexxume Window (OkHO).

3ananue 3. M3Mepenust B pexxuMe 0AMHOYHOTO 3amycka. M3mepenne napaMeTpoB 3aTyXaromux
KoJIeOaHUI MeXaHMUYeCcKOi cucTeMbl. MI3MepeHrne aMITUTYAHbIX ¥ BpEMEHHBIX ITapaMeTpOB
pa3zorpeBa HUTH HaKaJMBaHUSI.

3ananue 4. IlepeHoc naHHbIX ¢ ocumIorpagda Ha KOMIBIOTED.

KoHTpoiibHBIE BOTPOCHI

1. Kakue pexxumMsl paboThl ocuusuiorpada ucrnonb3yrores B padore?

2. Kak onpeenuTh MOrpentHocTh u3MepeHus udpoBbM ocmiiiorpadom?

3. YTo Takoe 3aKphIThII U OTKPBITHINA BX01?

JlabopaTopnasi paGora 3.2. U3mepeHns ¢ HOMOIIBIO 3JIEKTPOHHO-JIY4€BOI0 ocCHu/IIorpada.

Cooepoicanue omuema
Omuem 0ondicen cooepacams IKCnepUMeHmatbhvle OanHvle u pesyibmamsi 0opabomxu. Onucamo
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yenb U X00 8bINOIHEHUs. U3MEPEHUL NO 8CeM 3A0AHUAM.

3amanne 1. OcBoeHne OCHOBHBIX (DYHKIIHMM ocriuiuiorpada.

3ananue 2. 3HakoMcTBO ¢ reneparopom ['6-28 u GFG-8255.

3ananue 3. MccienoBanue peinakcallmOHHOTO IeHepaTopa.

3ananue 4. I3mepenue BpeMeHH paclipoCTpaHEHHUs CUTHAJA B JNIMHHOW JIMHUU.
KoHTpobHBIE BOIPOCH

1. Kakue pexxumbl paboThl ocImuiorpada HCroib3yrTes B padoTe?

2. Kak onpenenuth NOrpenHOCTh U3MEPEHUS 3JICKTPOHHO-TTYYEBBIM OCITHIITOrpadoM?
3. Uto Takoe njuHHAs JIMHUSA?

Jlaboparopnas padora 4 (4.1, 4.2). KoMmnencanuoHHble MeTO/IbI M3MEPEHUIA.

Pa6ora 4.1

Cooeporcanue omuema

Omuem Oondicen codepacamsb IKCnepuMeHmanbhvle OaHHble U pesyibmamol oopabomku. Onucamo
yenb U X00 8bINONHEHUs USMEPEHULL N0 8CeM 3A0AHUSM.

Tlomenyuomemp.

3anaHusl.

H3mepenne teMieparypbl TepMOIapoit

Pabora ¢ aBToMaTu3upoBanHoi cuctemoi uamepenust J{C Tepmornapsl.

KoHnTponbHbIe BOpoCk

1. Kak yBennuuTh Auana3oH W3MepeHuil MOTEHIIMOMETPOM B JiBa pa3a?

2. OueHute, ¢ KaKol TOYHOCTHIO (OTHOCUTENBHOI ) He0OX0IMMO MOAOUPATh COMPOTUBICHUS
JEJIUTENS HANpsKEHUs! MoTeHromMeTpa kiacca 0,017

Pabora 4.2 MocToBble MeTO/IbI H3MEpPEeHUsI CONPOTUBJIECHUI

Cooepoicanue omuema

Omuem Oosdicen codepircams IKCNepUMeHmaibhble OAHHble U pe3ylbmamol 00pabomKu.
Pacuemmvie popmynvt u cxemvl 6bINOIHEHUS USMEPEHUL NO BCEM 3AOAHUSIM.

3anaHus:

Oounapnwtiit mocm Yumcmona

1. OguHApHBIM MOCTOM U TECTEPOM HM3MEPHTE 3HAUEHHUS COMPOTHUBIICHUHN, UMEIOIINXCS Ha pabodyeM
cToje B BUje cOOpKkHU Ha muate. ComocTaBbTe MOTYYCHHbBIE 3HAYSHUSI CO 3HAUCHUSIMU,
HAalMMCAaHHBIMHA HAa COIMMPOTUBJIICHHUAX (HOMI/IH&J’IBHBIMI/I 3Ha‘~IeHI/I${MI/I).

2. U3mepenue TemiepaTypbl TEPMOMETPOM COMTPOTUBICHUS.

/leoiinoit mocm Tomncona

1. U3meppTe ¢ MaKCUMaJIbHOM TOYHOCTBIO 3HAYEHUSI COMPOTUBIICHUH 00pa3OBBIX PE3UCTOPOB U
JIBYX TIPOBOJIOYHBIX 00pa3LloB, UMEIOIINUXCS HAa pabodyeM MecTe.

2. 3meppTe cONpOTUBIEHUE METHOTO MPOBO/IA, UCIIOJIb3Ys YCTPOMCTBO C MOJBUKHBIMU
NOTEHIMAJIbHBIMU KOHTAKTaMH, UMetoleecs Ha pabouem mecte. Vi3MepeHus BBIOJIHUTE KaK
MUHUMYM JUIS [ITH PA3JIMYHBIX AJIUH 00pa3iia, U3MEHss M0JI0KEHHE MOIBUKHBIX TOTEHIINATbHBIX
KOHTaKTOB. [locTpoiiTe rpauk 3aBUCUMOCTH COMPOTUBIICHUS IIPOBOJHHUKA OT €r0 JIUTHHBI.
W3mepbTe truaMeTp NpoOBOJIOKA MUKPOMETPOM KaK MUHUMYM B JIECSATH Pa3HbIX TOUKAX.
Paccunraiite yneinbHOe COIPOTUBIIEHUE MEU U CPABHUTE CBOM pe3yJIbTaT CO CIIPABOYHBIM
3HAYECHHEM.

KoHTponbHbIE BOIPOCHI

Kakyto Temneparypy u3MepsieT KOHTaKTHBIM JaTYUK TeMIIepaTypbl (TEPMOMETP CONIPOTUBIICHHUS,
TepMoIIapa, pTyTHbIA TEPMOMETP U T. 1.)7

JlaboparopHasi padora 5.1. U3mepeHune CKOPOCTH 3BYKa B BO3lyXe MeTOAaMHu Oeryuieil BOJHbI
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Cooeporcanue omuema

Omuem 0oJdicer cooepircams IKCnepuMeHmanbHvle OaHHble U pe3yiomamsi 0opabomxu. Onucamo
Yenb U X00 8bINONHEHUs USMEPEHULL N0 8CeM 3A0AHUSM.

3amanus.

N3mepenne ckOpoCTH 3ByKa METOJIOM OeryIeil BOJIHbI

H3mepeHne ckopocTy MOTOKa BO3/1yXa 10 CABUTY (a3bl OeryIieii BOIHBI.

KoHTpOJIbHBIE BOIIPOCHI.

1. U3 kakux pusnueckux cooOpakeHU MOKHO MOTYYUTh 3aBUCUMOCTh aMIUIUTY bl BOJTHBI
MCTOYHMKA OT YAQJICHUS PUEMHHKA?

2. Kakum npyrum cnoco00oM MOXHO U3MEPUTH CKOPOCTH MTOTOKA BO3/lyXa, HE Mpuberas K
U3MepeHHIo napameTpoB uuunca (Purypa Jluccaxy)? CpaBHUTE TOUHOCTH.

JlabopaTopnasi paGora 5.2. U3MepeHue cKOPOCTH 3ByKa B BO3lyXe MeTOI0M CTOsI4eil BOJIHBI.
Cooeporcanue omuema

Omuem Oondicen codepoicams IKCnepUMeHmanbuble OanHble U pesynvmamsl 0opabomku. Onucams
yenb U X00 8bINOIHEHUs U3MEPEHULL NO 8CeM 3A0AHUSM.

3ajaHus.

OnpeneneHne CKOPOCTH 3ByKa METOJOM CTOSIYMX BOJIH

Bapuanr 1 - MeTon nepemenieHns NpUeMHHKA 3BYKa.

Bapuanr 2 - MeTo nepeMenieHysi MOpIIHS.

BapuanT 3 - MeTo1 U3MEHEHUsI YaCTOTHI.

BapuanT 4 - MmeToz nepemMerieHus NpueMHHUKA IPU OTKPBITON TpyOe.

KoHTpoJIbHBIE BOIIPOCHI

1.Paccrosinre Mexay y3j1aMy U IIy4HOCTSIMU onMHaKoBoe. [loueMy B 3aganuu npeayaraercs
U3MEPSATH PACCTOSIHUE MEXKAY y3JIaMH, a HE IyYHOCTAMU?

JlabopaTopnasi paGora 6. U3MepeHne CKOPOCTH 3BYyKa B MeTALJIAX METOI0M COYAapeHusi
CTepKHei.

Cooeporcanue omuema

Omuyem 0omdicer codepicams IKChepuMeHmanbHvle OanHble U pe3yivmamsl 0opabomxu. Onucamo
yelb U X00 8bINOIHEHUs. USMEPEHUL N0 8CeM 3A0AHUSM.

3ananusi.

1. CoOpatb cxeMy yCTaHOBKH U TIPOU3BECTH HACTPONKY IKCIIEPUMEHTAIHLHON YCTAHOBKU:

— 00ecnevYnTh COOCHOCTh PACHOIOXKEHNS CTEPKHENH M BOBMOKHOCTb UX IIEHTPAJILHOTO COYJapeHus;
— 00ecrevnTh KECTKUI MEXaHNYECKHI KOHTAKT TTIOBEPXHOCTH JITATUYMNKA CO CTEPIKHEM;

— noa00paTh peKuMBbI paboThl ocLmIorpada: He0OXO UMY YyBCTBUTEIBHOCTD IO BXoJaM 1 1 2,
JUTUTEIIEHOCTD Pa3BEPTKH, BPEMs OTICPEIKEHHS;

2. I3MepuTh CKOPOCTh paclpoCTpaHEHHsI 3BYKa B CTAJIbHBIX CTEPKHAX Pa3IMYHON JITMHbI
(pa3nmuuHoro cootHormenust L1 / L2).

[TpousBectu ne menee 10 uzmepenuii BpeMEHU COyJapEeHUs U BPEMEHU pacpOCTPaHEHUs 3ByKa I10
crepxkHio L1. TToctpouts rpaduueckyro 3aBUCUMOCTD Ot OT ITHBI cTepxkHs L1. OO0bsICHUTH
NOJy4EeHHBIE pe3ynbTaThl. [10 M3MEepeHHBIM JaHHBIM HallTH HaWJIy4dllIMe 3HaYEeHUsI CKOPOCTH 3BYKa
B MeTaJlIe, U3MEPEHHBIE KaXIbIM U3 MPEUIOKEHHBIX CIT0cO00B. OIEHUTh MOTPEIIHOCTH
U3MEPEHUI CKOPOCTH 3BYKa.

3. 3MepuTh CKOPOCTh 3BYKA B Pa3IMUHbBIX METATMUYECKUX CTEPKHIX (QTIOMUHHM, CTallb, ME/b)
npu L1 = L2.

Pesynprarel m3mepennii BennauHbl C TSI pa3IMIHBIX METAJUIOB JIOJDKHBI OBITH CBE/ICHBI B
TaOJIMILY, BKJIFOYAIOIYIO KOJIOHKU:

a) MOJIY4EeHHBIN pe3ynbTat (CKOPOCTh 3ByKa B IaHHOM METalie);

0) OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUS;

B) TaOJIMUHOE (CTIPAaBOYHOE) 3HAYCHHE COOTBETCTBYIOMIECH CKOPOCTH.
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4. OOBSCHUTE pa3nyure pe3yIbTaTOB U3MEPEHHS CKOPOCTH 3BYKA, MOMYUYEHHBIX Pa3HBIMU
crioco0amu (10 BpEMEHH COYIapeHHS U BPEMEHHU IIPOXO0KICHUS 3BYKOBOM BOJIHBI TIO CTEPXKHIO C
MbE30JATIUKOM).

Jlononnumenwvno. Ipenyioxxute HHOU, TPETHI CIIOCOO M3MEPEHUS CKOPOCTH 3BYKa B METAJIJIaX C
MCIIOJIb30BaHUEM JIAaHHOH yCTaHOBKH. [IpoBenuTe mpeyio:KeHHBIM CIIOCOO0M CEpUI0 U3MEPEHU N
ckopocTH 3ByKa. O06paboTaiiTe pe3yabTaThl K3BMEPEHUN U CPABHUTE UX C IMOJTYyYECHHBIMHU paHEEe
3HAYEHUSIMU CKOPOCTH 3BYKa.

KoHTpoJIbHBIE BOIIPOCHI

[udposoii ocirumtorpad mo3poJisieT HaOMIAaTh HA SKPaHEe M3MEHEHHsI CHTHAJIOB 000MX KaHAJIOB,
MIPOUCXOJISIINE 0 TOCTYIUICHUS Ha BXO | curHana k 3anmycky. OO0bsIcHUTE, KaKuM 00pa3oM 3TO
npoucxoauT? Kakoi BUI U aMIUTUTY1y JOJDKEH UMETh CUTHAJI, IPUXOSIIMN HA MEPBBIM KaHa
ocumuiorpada B SKCIIEPUMEHTE CO CTEPKHAMU?

JlaGopaTopHnas pa6ora 7. U3MepeHnune ycKopeHusi CBOOOIHOI0 A/ IeHU.

Cooeporcanue omuema

Omuem Oondicen codepircams IKCnepuUMeHmanbhble OanHble u pesyibmamol oopabomru. Onucamo
yenv, npugecmu pacyemHule Gopmynvl U X00 8bINOJIHEHUS IKCHEPUMEHMA NO 3A0AHUAM.

3anaHusl.

1. C moMoIIbI0 PeryaTupOBOYHBIX BUHTOB BBICTABHTE HANIPABIISAIONIYIO TPYOKY BEPTUKAIBHO 11O
0TBeCy. Y CTaHOBHTE MaKCHMAaJIbHO BO3MOKHOE PACCTOSIHUE MEKIY M3MEPUTEILHBIMU KaTYIIKaMU
L1 u L. Karymky L> momectute B cpeanee monoxxkenue mexay L1 u Ls. [logaiite curnan ¢ kaTymiek
Ha BXoJ kaHaia CH1 ocummtorpada.

2. YcTraHoBKa pexuMa paboThl HCTOYHUKA JJI1 HAMarHUYMBAIOLICH LIETIH.

Cobepure pabouyro cxemy. BhIOTHUTE yCTaHOBKY peXrMa padOThl ICTOYHHKA COTJIACHO TAMSTKE,
HaxoJsielica Ha pabouem crone. BeraBbre Maruutuk B conenoua. Haxmure kaonky "Ilycek",
10CJIe Yero Ha 9KpaHe ocuuyuiorpada orodpasuTcs 3aBUCUMOCTh HaBeZleHHOM B Karymkax J/1C ot
BpPEMEHH.

3. Ilpu MOCTOSTHHBIX PACCTOSIHUSAX MEXKIy KaTyIIKaMH IPOBEIUTE HECKOIBKO N3MEPEHUI
UHTEPBAJIOB BpeMeHH {1 U t2, yTOOBI yOeUThCSA B ONITUMAIBHOCTH BHJIA OCIIMILIOTPAMMBbI U
MIOBTOPSIEMOCTH PE3YIBTATOB.

4. BeinonHuTe HEOOXOMMBbIE CEPUN U3MEPEHUI.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakyro unpopmarnuro conepxxut Gpopma ummynbca? Yem onpeaensercs aMIuIUTyAa 1
JUTUTEIIBHOCTD UMITYJIhCa?

2. Kak BiusieT MHYKIIMOHHBIN 1aTYMK Ha pe3yabTaT U3MEPEHUs?

3. Kakue cucremarnveckne OTPEIIHOCTH PUCYTCTBYIOT B TAHHOH cxeme?

4. Ilpeyioxxute cBOI METOT U3MEPEHHs YCKOPEHHs CBOOOIHOTO MaIeHUs.

JlabopaTopnasi padora 8. Jlaboparopusbie padorsl Ne 8.1, 8.2. U3mepeHue 371eKTPHIECKUX
BeJIMYMH B LeNAX NOCTOSTHHOIO ¥ NePeMEeHHOr0 TOKA.

JlabopaTopnasi padora 8.1. U3MepeHue TOKa U HANPS’KEHUs B LENAX NOCTOSTHHOI0 TOKA
Cooeporcanue omuema

Omuem 0ondicen cooepacams IKCnepUMeHmalbhvle OanHble U pe3yibmamsi 0opabomxu. Onucamo
yeb U X00 8bINOIHEHUs. USMEPEHULL N0 8CeM 3a0AHUSIM.

3ananusi.

3amanue 1. 3HaKOMCTBO C OCHOBHBIMH KOMIIOHEHTAMHU JIMHEHHEIX IIETIEH.

3ananue 2. Pexxumbl paboThl nctrounnka nutanus (BIT)

3aganue 3. MI3mepeHne ToKa ¥ HalpsKEHUS B LEMSX MOCTOSTHHOTO TOKa

3ananue 4. [Ipoepka 3akoHoB Oma u Kupxroga

3ananue 5. BausHue BXOJAHOTO COMPOTUBIIEHUS BOJBTMETPA Ha Pe3yJIbTaThl U3MEPEHUs
HaIpsKEHUs
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JlaGoparopHas padora 8.2. U3mepeHusi B nensix nepeMeHHOr0 TOKa.

Cooeporcanue omuema

Omuem Oondicen codepacamsb IKCnepuMeHmanbhvle OaHHble U pesyibmamol oopabomku. Onucameo
Yenb U X00 8bINONHEHUs USMEPEHULL N0 8CeM 3A0AHUSM.

3aganus.

3aganue 1. 3HaKOMCTBO ¢ OCHOBHLEIMU KOMIIOHEHTAMU JIMHEUHBIX II€IIEH.

3aganue 2. MI3yueHue reHeparopa CUrHajioB.

3ananue 3. CornacoBaHue BbIX0/1a FEHEpATOpa ¢ Harpy3Koin

3ananue 4. Llenu nepeMeHHOr0 TOKa C aKTUBHBIMU M PEAKTUBHBIMH 3JIEMEHTAMH.

3ananue 5. M3mepenne kodppuimenTa aMmuTy sl 1 GOpMbI CUTHATIOB

JlabopaTopnasi paGora 9. MeToabl H3MepeHHUsi TeMIlepaTyphbl.

Copnepxanue oTuera

OTtuer JOKEH COoepKaTh IKCIIEPUMEHTAIbHBIE JaHHbBIE U PE3YJIbTaThl 00padoTku. OnucaTh 1elb
Y XOJ1 BBIIIOJIHEHUSI U3MEPEHUN 110 BCEM 3aJJaHUSM.

3ajgaHus.

3aoanue 1. Peructpanus 3aBucumoctu J/]C Tepmonapsl OT BpeMeHH, e€ KanuOpoBKa U
ornpenenenue Kod(UIEeHTa H3ITyYSHHS 0JI0Ba

3aoanue 2. Vzyuenue npoiiecca Terionepeaays B aMop@HbIX Teaax

3aoanue 3. I3ydyeHre 3aBUCUMOCTH COIIPOTUBIIEHUSI PE3UCTOpPa OT TEMIIEPATYpPhI

KoHTponbHbIE BOIIPOCHI

1. Yro Takoe Temmneparypa’?

2. Kakue meToasl U3MepeHtsl TEMIIEPAaTyphl UCIIOIb3YOTCS?

3. Kakue Tumsl JaTYUKOB TEMIIEPATYpPhl UCIIONB3YIOTCS B JaHHOW padoTe?

4. Yrto Takoe Temonepeaayda’

5. Kakue tena cunrarorcst TBEpABIMU?

6. B uém omiinyMe KpUCTaIIMYeCKUX U aMOp(HBIX Ten?

7. Kakoli MOeT ObITh 0KH/Ia€MbII BUJI 3aBUCUMOCTH TEMIIEPATYpbl OT BpEMEHU: IPU HarpeBaHUH,
IUIaBJICHUH, TTOCIIEAYIOIIET0 HarpeBaHus M OXJIaKACHUS KPUCTAIIIMUECKOro U aMop@Horo tena?
8. Ilpu KakuX ycIoBHIX TEMIEPATYPy MOXKHO CUMTATh MOCTOSHHOM BO BCeX Toukax oOpasua npu
€ro HarpeBaHuH, IJIaBICHUH, OXJIAKICHUHN U KPUCTAIUIM3ALUU?

9. YTto Ha3bIBAIOT LEHTPOM KpHCTaUIU3aLUN?

10. Ha3oBHUTE NCTOUHUKHA METOJUYECKUX MTOTPEIIHOCTEN.

Jlaboparopnas padora 10. JaTuuku 151 1H(QPOBBIX M AHAJOTOBBIX H3MePeHUI.
Cooeporcanue omuema

Omuyem 0oJdicer cooepicams IKCnepuMeHmanbHvle OanHble U pe3yivmamsi 0opabomxu. Onucamo
yeb U X00 8bINOHEHUs USMEPEHUL N0 8CeM 8bINOJIHEHHbIM 3A0AHUSIM.

3ananusi.

Pa6ora 10.1. laTuuku TemnepaTypsl

Pa6ota 10.2. Ten3omerprueckue 1aTUNKU

Pa6Gora 10.3. Jlaruuku cBeTa

Pa6ora 10.4. MarHUTORIEKTPUIECKHIE TATIUKH

Pa6ora 10.5. JlaTunku nepeMenieHus

Pa6ora 10.6. [laTunku BpaiieHus

Pa6ora 10.7. /laTunku naBieHus

Pa6ora 10.8. latunku Bubpamnmu

KoHTpoiibHBIE BOTPOCHI

1. Kakue TUIbI TaTYMKOB UCIIONIB3YIOTCS B JaHHOU padote?

2. Kakue UCTOUHHKH MOTPEIIHOCTEN U3MepeHUH aKkTyaabHbl B JaHHOU paboTte?

3. Kakue meToapl n13MepeHuii NCIIONB3YIOTCS B JaHHOHN paboTre?
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OneHouHble MaTEpUabI 10 MPOMEKYTOUHON aTTECTALlMH, IPEJHA3HAYEHHBIE ISl IPOBEPKU
COOTBETCTBUS YPOBHS IMOJATOTOBKH 10 nucturinHe TpedoBanusm CYOC, xpansarcs Ha kadeape-
pa3paboturke PIIJ] B neyaTHOM M 31€KTPOHHOM BH/IE.
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JIucr akryanu3annu padodeil NporpaMmbl 1o JUCHHUIIMHE
«/3mepuTeNbHBIN MPAKTUKYM»
Hanpasaenue: 03.03.02 ®usuxa

HanpasJisednocts (mpoduiib): Pusndeckas uHGopMaTukKa

Jara u Ne
XapakTepucTUKa BHECEHHBIX .. [Toanuce
M3MEHEHUH (C yKa3aHWeM MyHKTOB JJOKYMEHTA) MPOTOKOA YEHOrO OTBETCTBEHHOT'O
K yH Y coera @O HI'Y
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