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BacuabeBa U.B. «OcHOBHBIE TP001eMbl BHINYCKHUKOB 9
KkJjJaccoB B npouecce caauu ' MA-9 o pusuke (mo
pe3yJabTaraM BBINOJHEHUS 3aIaHUH C Pa3BEPHYTHIM
0TBETOM )»

IllabanoBa M.B. «IIpu0ankeHHbIe 3HAYECHUA U JeHCTBUA C
HUMM»

Hoarast T.U. «Ilpodiaema nmorpemnocTen puznuecKux
U3MEPEHUHU B HIKOJIbHOM (PU3UYECKOM IKCIIEPUMEHTE)

AnxemsH I A. «MIII: ypoxk «IIpudianxeHHbIe YUCaA.
AOCOJIIOTHAAA M OTHOCHUTEJbHAS MOTPEUIHOCTDY.

3p10uHa H. B. «Oco0eHHocTH MOArOTOBKH U OlICHUBAHUS

IKCIEPUMEHTAJBbHOTro 3aganusa OI'D no pusuke (3aganue
Ne 23)»
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npouecce caauu I'MA-9 no pusuke




Kaxnabin Bapuant BIIP comepxur 4ersipe rpynnbl
3aJaHUH, IPOBEPHIOLINX CJCAYIOLIME IPYNNbI YMEHUH:

- PA3JIMYATh U3YYCHHbIM MOHATUNHBIN anmapar
NPUMEHATHh BeJNYUHbI U 3aKOHBI JAJI ONHUCAHUA U

00bSICHEHHUS SIBJIEHHUI U MPOIIECCOB;

NPOBOAMTL NpsIMble M3MEPEHUA M IJIAHUPOBATDH
MOPSA/I0K IPOBEACHUS ONbITA;

NPUMEHATH IMOJYYCHHbIC 3HAHUA [JII OINUCAHUSA
YCTPOMCTBA M NPUHIMIOB JACUCTBUA Pa3jIMYHBIX
TeXHUYECKNX 00LEKTOB;

HCIOJb30BATH  TEKCTOBYIO U rpapu4ecKyro
UHpOpMALIMI0O [JI PelIeHUs Y4YeOHO-NPAKTHYECKHUX
3a/1a4.
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. BIIP-u IlraaupoBaHue
| OIBITOB - fedpuIuT

JIlunua 12 — nnanupoBanme onbiTa, 28%0 BHINOJIHEHUS

Bmw =Heofuoosmr HICTEI0EITE, IEECET IE Ly
ATSETPHEECEDE CONMPOTHETESHE MPOEITERED OT L

. e e e 1aarh Yo ta bt
R Lot S PR bl 15 b TRais ot she r i el

MATERHEATA, H2 EOTOp-0ro EIOTOEREE —

Hmeerca

% (e pacysox): o % ;ﬁ i

— EOTHTMETRC
—  AMITEpMETD;
PEOCTAT:
ELEOT;
CORTHEHTATRER S O-S0T3;
HAGOD Ei II&CTH MPOE0OEEECE, HIMOTORTENHEDE Hi PAIELE OpOS0T0E, KADASTEPHCTHEER
EOTOPEM: ODEBRISHE B TRGIHIE
Tabmnra
Homeap JdmeEa Ilnomazs MrTepHaN, H3 KOTOROTD
MpOECOEEED | DTPOEOIHHESD | OOISpeUHOrD OSTesHET HATMTOEDEE P00 THEHE
OIS0 TEHE]
S0 o 0,5 woe
T o 1.0 o™
100 cx 0.5 wo™
S0 o 0.5 wwr™
100 o 1.5 woer
S0 o 0,5 e

R

B omeeTe:

1. ZapeEcyiire CueMy ATSETPHELCEOE ISHE. YEASHTS EOMeDa HOIIOLIVesEiy TRoBOIEHETE (I
TAGIEITY).

1. DimmoiTe IOpETeE JeHCTREHE OpE TPoBeI SR HOCIeI0 S5O0

Bozwascupil cmsem +
e

1. Cxesa ITeETpHTRCECE OEDE HIOSPAEESH2 EA pPECYEES. -
CompoTHEIesH: OPOBOIEEES OEPeIeTISTOE KAE OTHOEHE: Ij ¢
"|L?
R
A

EAIpAEEEEE H MPOECIENES E CHOE TOES E DEDH (D0 3:3E0HY §
Oma oms v EcTsa OEEE].

2. [IpoBOONTCE JEA HEIE TPpH HIMEPesHES TOEOE H 1
EarpaseEEl. HoOomsyero OpesoIEHEE HI  PRIHoro

MATEPHATA, HO 0IEEIEOR0H TTHEN E ¢ 0OHEAECECH III0mASRE OISpe more COTanis (Hosapa
mpoBoTHEESE: 1, 4 2 5).

3. TTomyTeEEse THAIesES CONpoTER TSI TPeEIEEESS CPARSEEASITLE
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BaM HeoOXOIHMO MOKA3aTh, 3ABHCHT JTH MOIYIB CHIIEI

Awnmepa, ZeHCTEVIOINEE HAa DOPOBOJHHE C TOKOM 1 ' - i
B MardHTHOM I0JI€, OT HaOpaBlNeHH:"  TOKA Cl_l;\'/. Ha ypore fl]mm&{ VIHIET: OPOTEMOHCTPHPOBAT CIETYIOIMME OIEIT. IPH TalcHHH C

B npoBogHEKe. HMeercs cnegyromee ofopynoBaHHe OJHHAKOBOH BRICOTEl H3 COCTOAHHA NOKOA KAMENIKA H BEICOXINENO OEPE30BOTO THCTOHEA
(cne. prCYHOK): KAMEIIEK JOCTHTAET MOBEPXHOCTH monia OercTpee. MokHO IH Ha OCHOBAHHH 3TOTO ONEITA

— HCTOTHHE MDOCTOAHHOIO TOKA, EJHT, pEOCTaT, . - -
— mpogo mEof 10 . 15 o & 20, o VIBEDETATE, TT0 3eMmi BOTHIH CBOEH MOBEPXHOCTH PAIHEIM TEMAM COOOMIAET DazHOE

(Ha pHC. mpoBoIHHEK AB); . . yexoperne? OTBeT obocHYHTe.
TPH OJHHAKOBEIX MOCTOAHHEIN )
MOJKOB000P33HEIX MATHHTA;
— IITATHE, COEIHHHTETEHEIE TPOBOIA.
B oteeTe:
1. OnHmuTe 3KCOePEMeHTATEHYE VCTAHORLKY .
2. OnHImHTe DOpATOK AeACTRHE IIPH IPOBeIeHHAHE HCCIeI0BAHAT.

[055:1

OtBeT:

VuHTens NDPOJeMOHCTPHPOBAN CASIYIOIDHE ONBIT: B CT3KaHE © BOJOH OH PacTBOPHI
NOBAPEHHVI) COME. 3aT€M. HATPEBAA PAcTEOP HA CTEKIAHHOH IUTACTHHEE, IMOKAZAL 9T0 IOCTE
HCOAPEeHHA BOAE! HA IMIACTHHEE OCTATHCE KPHCTALIEI COMH.

MosapeHHas
cofb Kanns pacTeopa

q. ] \v// * aalpt
| v . ! :1_.=qr

¢
| | s K
Rl PHCTAN COMM
PactBop Npo3padHeIi :—"-_--

18 NpoRepEH KaKOH IHIIOTe3s] ORUT NIPOBeIeH OIMHCAHHEIN OIEIT?

OTEET:
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SKCIIePUMEHT

I'MA-9 2020

CMeHa 3K3aMEHAIlMOHHOM MOJICJIM B CBS3M C H3MCHCHHEM
CTaHJApTOB 0Opa3oBaHMs. [IpUHIMI ~ «3BOIIOIUOHHBIX
n3MeHenn KM

BBegenue nosou moaenu OI'D B 2020T.

2018-2019 y4. TOf oOCy)XieHre W3MeHeHUH,

pa3pabOTKa HOBBIX 3aJIaHHMH AJIsI OTKphITOro 6anka OI'D.
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H3ydad MarHHTHBle CBoiicTBa INpPOBOJHHKA C TOKOM, V9UeHHK coOpam
3MeKTPHIECKYI0 CXeMy, COZepXKAINYI0 HeNOJBH:KHO 3aKPellISHHBIH IpIMOH
TPOBOJHHAK, H YCTAHOBHI PAJOM ¢ NPOBOJHHKOM MAarHHTHYH CTpelKy (pmc. 1).
TIpH OpOIyCKAHHH Hepe3 HNPOBOJHHK 3IEKTPHUECKOr0 TOKA MArHHTHAd CTPelKa
nmopopadnBaeTcs (puc. 2 H 3).

BplOepuTe H3 INpelToXeHHOTO [epeuHd 064  YIBep:KIeHHS, KOTOphIe
COOTBETCTBYIOT Pe3yIbTaTaM IpOBeJEHHBIX 3IKCIePHMEeHTANBHBIX HaOTIONeHHH.
3aIHIIHTe B OTBET HX HOMepa.

1) TIpoBOOHHK @pPH NPOXOXKISHHH dUepe3 Hero 3IeKITpHYecKoro TOKa
B3aHMOIeHCTBYeT ¢ MarHHTHOH CTpelIKoH.
IIpH yBeIHYeHHH 3JeKTPHYECKOTO TOKA, INPOTEKANMIero depe3 NPOBOIHHK,
MAarHHTHOE JefiCTBHE MIPOBOMHHKA YCHIHBASTCA

3) IIpH H3MeHeHHH HANpABIeHHd 3IeKTPHYECKOT0 TOKA MAarHHTHOe [ONe,
co3JaBaeMoe IPOBOJHHKOM C TOKOM, H3MeHAeTca Ha IPOTHBOIOIOKHOE.

4) MarsHTHbIe CBOHCTBA IPOBOJHHKA 3aBHCAT OT €I0 Pa3sMepoB.

5) MarsHuTHOe JeficTBHe IPOBOJHHKA ¢ TOKOM 3aBHCAT OT Cpelbl, B KOTOPVIO OH
TIOMEINEH.

OTBeT: [Ij

.
neing
Lot e 7o ot e

JI1g 3amHcH OTBeTa HCIONB3VHTe OTaHK 0TBeTOB Ne 2. 3alHIIATe cHAvYalTa HOMep
3aJaHHA, a 3aTeM OTBeT K HeMy.

CoOepHTe  3KCHEPHMeHTATBHVIO YCTAHOBKY /14  OOpefleleHHS  pPadOTH
3MeKTPHUSCKOTO TOKA, CcoBepImaeMoff B pesmcTope. I[na paboTel HCIoIb3yHTe
HCTOYHHK TOKA, BOABTMETP, aMIepMeTp, KIKY, peocTaT, COoeIHHHTeIbHEI®
npoBofa H pesHcTop, 00o3HaUeHHBIH R,. IIpH HOMOINH peocTaTa VCTaHOBHTe B
nemH cHIy Toka 0,5 A,

OmpeneqnTe paboTy 3IeKTPHISCKOTo TOKA B Pe3HCTOpE B TeUeHHe 5 MHH.

B OnaHKe 0TBeTOB Nel:

1) HapHCYHTe 3IeKTpPHIeCKYI0 cXeMy SKcIlepHMeHTa;

2) 3amHmHTe GOPMYIY I11 PaciéTa paboThl BIeKTPHIECKOr0 TOKA;

3) yKa:XHTe Pe3yAbTATH H3MepeHHT HAIPOKEHHT H CHIBI TOKA;

4) 3aIHNHATe YHCISeHHOE 3HATeHHe PA0OTH 31eKTPHIeCKOoro ToKa.

Cogep:XaHHEe KPHTEpPHS

TToHOCTBIO IPaBHIBHOE BEIIOTHEHHE 3aJaHHT, BRIKTAKIIES B ce0f:

1) 3MeKTpHIeCKYI0 cXeMy SKcIepHMeHTa;

2) opMyIy IIA pacuéTa HCKOMOH BeMHUHHE! (6 dawHoM cryyae ona
PpaGomusl 3NEKMMPUHECKO20 MOKA HEPe3 6pPeMA, HANPAXCeHUe U CITy
moxa);

3) mpaBHIBHO 3aNHCAHHBIE Pe3VIBTATH IPAMEIX H3MepeHHH (8 dannon
ciyuae USMEPeHILA 3NeKMPUHecko20 HANPANCEHIUA U CUTb] HOKA),

4) moayueHHOS MPABHIBHOS THCISHHOE 3HAUSHHe HCKOMOMH BeIHTHHEI ¢
VKa3aHHEM eJHHHIT

3anHCcAHB! NPABHIBHBIE Pe3YIBTATH NPAMBIX H3MepeHHH, HO B OJHOM
H3 37eMeHTOB 0TBeTa (1, HiaH 2, HiIH 4) IPHCYTCTBYeT OMIHOKA

NI

3anHcaHBl DpPaBHIBHEIE Pe3yIbTATHl IPAMBIX H3MepDeHHH, HO OIHH H3
371eMeHTOB oTBeTa (1, i 2, HiaH 4) 0TCYTCTBYeT.

3anmHcaHBI IPABHIBHEIE Pe3VABTATH IPAMBIX H3IMepeHHH, HO Oolee ueM
B OZHOM H3 3IeMeHTOB 0TBeTa (1 HiH 2 HiIH 4) IpHCYTCTBYIOT OMHOKH
HIIH 3TH 3IeMeHTE 0TCYTICTBYIOT.

Bee  cay4uaH — BBIIONHEHHS,  KOTOPElE  HE  COOTBETCTBYIOT
BBHINEYKA3AHHBIM KPHTepHAM BHICTABIeHHZ 1, 2 HIH 3 Oamios.
PasposHeHHsIe 3anHcH. OTCYICTBHE DONBITOK BBIIONHEeHH 3a1aHAL

Maxcumanbrwill oant
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Moaenp OI'D-2020. MeTtoaonorus

15 JI1s 3aIlECH OTBeTa HCIONB3YHTe ONAHK oTBeToB Ne 2. 3anmmmmdTe cHada1a HOMep
3aJaHHA, a 3aTeM OTBeT K HeMy.
BaM HeoOXOZHMO [IOKA3aTH HA ONBTE, 3aBHCHT J1H BHITATKHBAKOIIAS CHIA,
JeHCTBYIOINAL CO CTOPOHSL JXHIKOCTH Ha NOTPYKEHHOE B Hee Tello, OT IUIOTHOCTH
AHIKOCTH. MarepHansl H 0DopyZoBaHHe, HMeWINHecd B HATHYHH, VKa3aHBl HA

VueHnx H3Y9aT TBHACHHE TeleKKH 110 HAKIOHHOH IIOCKOCTH H €8 TOPMOXEHHe PHCYHKAX.

Ha TOPH30HTATBHOM YUaCTKe ITYTH.

S e Tsa mmmEapa passoro JIsa NIMKAPA PABHOR TIpyKEHEEL

obbeMa (DHIHHAp Macchl (IHIHEID THHAMOMeTp

OH TIpoBeT MATH OMHITOB, B KOTOPHIX H3MePST BPeM NBHKCHHS TeleKKH C » »
BEpIIMHB! HAKIOHHOH IUIOCKOCTH | ee TOPMO3HOH MyTh PesyIhTaTel H3MepeHHii AMOMHHHEBEIHM H IUHHAP | ITACTHKOBLHA H NHITHHAP
TIPEJICTARIEHH B TA0MHIE. MeJHBIH) Ha HUTH MATYHHEIH) Ha HUTH

!

[z )
Bpems, ¢ 0,75 0,77 0,73 0,76 0,74
TopMo3HOH OyTh, M 1,07 1,02 0,97 0,99 1,05 ‘

Omperennte cpeIHHH TOPMO3HOH IYTh TeIEKKH.

OTBer M Cocyz ¢ npecHoH BOIOH IIpH Cocya ¢ colleHOH BOJOH IIPH TOH #e
KOMHATHOH TeMIIepaType KOMHATHOH TeMIlepaType

B otBerte:

1) yxaxuTe 0DopyIOBaHHe, HeOOXOIHMOE J71 NPOBeIeHHS OIBITa;
2) ONHIIHTe XOJ NPOBeJeHHA OIBITA;

3) yKaKHTe H3MepeHHH, KOTopkle HeoOX0IHMO IPOBEeCTH.
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IPUOOPETEHHUE ONBITa IPUMECHEHUS HAyYHBIX
METOOB IMO3HAHMS, HAOIIOIACHUS (PU3NIECKUX

SABJICHUM, IIPOBEJICHUS ONBITOB, IPOCTHIX
SKCIEPUMEHTAIBHBIX UCCIIECIOBAHUN, IPAMBIX U
KOCBEHHBIX U3MEPEHUM C UCII0JIb30BAHUEM
AHAJIOTOBBIX U MA(MPOBBIX U3MEPUTEIIBHBIX
IpruOOPOB, HOHUMAHUE HEN30EKHOCTH
MOTPEITHOCTU U3MEPEHUN




OcHoBHBIE HOAXOOABI K (POPMUPOBAHUIO
IINIAHHUPYEMBIX pPe3yJIbTaToOB O6y‘IeHI/IH
dbu3ukre (rpynns 11P)
OcBoeHre MEeTOO0B HAYYHOI'O II03HAHUA U (pOpMUPOBaHUE
SKCIIepUMEHTAJILHBIX YMEHUH (IIpsIMbIe 1 KOCBEHHBIE
M3MepeHUd (PU3NUECKUX BeJIMUWH, NCCJIeJOBAHIE
3aBHCHUMOCTH OJJHOM (PU3MUECKON BEJIUYNHEI OT JPYTOM)

IIpuMeHeHMe 3HAHUM NJIsI O0BICHEHUS (PU3MUECKIX
ABJIEHUU B CUTYallUAX IIPAKTUKO-OPUEHTUPOBAHHOI'O
XapakKTepa U IPUHIINIIA JeMCTBUA TeXHUNYECKUX YCTPOMNCTB

Hcmonb3oBaHue HHPOpMAIINT (PU3UUECKOI0 COTEPIKAHUA

o IIP mmo dom3smke npemycMaTpuBamoT CyIIeCTBEHHOE
M3MeHeHre TPeOOBAHUN B YacT POPMUPOBAHUS
OKCIIEpUMEHTAJIBHBIX YMEHHUH: OCBOEHUE YUAIIIUMIC
000OIIIEHHBIX IIPEeaCTaBJIEeHUH 00 MCI0JIb30BAHIN METOI0B
HAayYHOI'0 II03HAHUS, IIePeX0 OT CJIOMKHBIX N3MepPeHnH II0
MHCTPYKIIUSIM K IIPOCTBIM CAMOCTOSITEJILHBIM OIIBITAM



OcHOBHBIE TOOAXOOBI K (pOPMHPOBAHUIO
IJIAHUPYEMBIX pe3yIbTaToOB ooyuYeHus
dbu3ukre (rpynns 11P)

OcBoeHne yyammMcs 0000IIEHHBIX IIJIAHOB IIPOBEIEHUSI
WCCJICJOBAHUS

Br10op agexBaTHOTO IIOCTABJICHHOHN 3agave CcIIocooa
M3MepeHUusI

OmnpenesieHne JOCTOBEPHOCTH IIOJIYUYEHHOTO pe3yabTaTa
HA OCHOBAHMNMU IIPOCTEUIITUX METOI0B OIIEHKU
IIOI'PEIIHOCTEN N3MePEeHUM

OcBoeHUe yJaIlInMcs IIOCTAHOBKH 1IeJIN
OKCIIEPHUMEHTAJIBHOT0 NCCJICTOBAHUS

Brimaua TemaTtmueckoro Habopa IeJIMKOM HJIN
IIOJIO0OPAHHBIN IJIsI JAHHOTO 3aJaHUsd IIepevyeHb
000PYZIOBAHUS C HEKOTOPHIM IIPEBLIIIIEHEM €TI0
HOMEHKJIATVPBI



OcHoBHBIE TOAXOOBI K (POpPMHPOBAHUIO
IJIAHUPYEMBIX pe3yIbTaToOB ooyuYeHus
dbu3ukre (rpynns 11P)

s 11P, cBa3aHHBIX ¢ (hopMUPOBAHUEM OKCIIEPUMEHTAIBHBIX
YMEHUH, olepalinoHaJIn3aIusa 0asupyeTcs Ha BbIIeJIeHUN
yMeHUuH (IPHUEMOB), ABJISIOIINXCSA COCTABHOM YacCThIO TOT'0 MJIN
MHOTO MeToa IIO3HaHMSsI

Jl19 OpsSMBIX M3MepPeHUH BBIIEJISIOT BHIOOP N3MEPUTEIHHOTO
IIprdopa, COOPKY oKCIIEPUMEHTAJIBLHOM YCTAHOBKY, CHATIE
IIOKa3aHui Ipubdopa 1 3aIich Pe3yJIbTAaTOB U3MepeHnH

IIpensaramoTcsa KOMIIJIEKCHBIE 3aJaHUA, KasKI0e M3 KOTOPhIX
IpearnosaraeT IIPoBepKy BcexX IepeuncJIeHHbIX B
oIIepaIloHaJU3NPOBAHHOM CIINICKEe YMEHUH

Ha 0asoBoM ypoBHE — JOCTHKEHIME YaCTH U3 CIINCKA YMEHUM,a
Ha IIOBBIIIIEHHOM — BCEIr'0 CIIHMCKAa YMEHHMI



OcHOBHBIE TOAXOObI K (PpOPMHUPOBAHUIO
IJIAHUPYEMBIX pe3yIbTaToOB o0yJYeHus
dbu3ukre (rpynns 11P)

IIpoBemenme mnccaenoBaHUsI 3aBUCUMOCTH OJTHOM
BEJIMYUHBI OT IPYToU

KoHcTpynpoBaHIe oKCIIepUMEeHTAJbHOM YCTAHOBKHY HA
OCHOBE IIPeJIOKEHHON I'MII0TEe3bI ¥ N30bITOUHOM
HOMEHKJIATYPBI 000PpYI0BAHUS

IIpoBeneHme NPAMEBIX U3MEPEeHUHN IBYX (PU3MUECKUX
BEeJINYITH

ITocTpoeHue rpadprka 3aBUCUMOCTH II0 Pe3yJIbTaTaM
N3MepPeHnuu

Brramcienune sHaueHUS Kod(ppuIimeHTa
IIPOIOPITMOHAJILHOCTH U IIOHMMAaHUe ero (PHU3UYEeCKOT0
CMBICJIA



IImapupyemMble pe3yabTaTbl OPU H3YUYEeHUH BCETrOo
Kypca (PHU3MKHM  OCHOBHOM  IIKOJIBI «YYEeHHK
HAYYUTCI»

PacmiosmaBathb 11po06iieMbl, KOTOphIEe MOSKHO PEIIUuTh IIPH
IIOMOIITH (PU3MUECKIX METOJI0B; aHAJIN3UPOBATL OTHEeJIbHEIE
ATallbl IIPOBEIeHUA NCCJIeJOBAHNMN U HHTEPIIPETUPOBATH
pe3yabTaThl HAOJIIOOEeHUHA 1 OIIBITOB.

CpaBHUTDH OKCIIEPUMEHTEI II0 MCCJIEOBAHUI0 (PU3NUYECKUX
SIBJICHUH WJIN (PU3MUYECKUX CBOMCTB TeJI 0e3 MCII0JIb30BaHUSI
IIPSIMBIX U3MEPEeHUH; IIPU 3TOM (POPMYJINPOBATH
IIpodJsIeMy/3agaduy onbITa, COOMPATh YCTAHOBKY M3
IIPEeIJIOKEeHHOr0 000PyI0BaAHMS, IIPOBOIUTE OIIBIT K
bopMyIHIPOBATE BBHIBO/I.

IIpoBOoaUTE IPSAMBIE U3MEPEHUSA (PUINUYECKUX BEJIMUNH; IIPU
9TOM BBIOMPATH OINTHUMAJILHBIHA CIIOCO0 U3MEPEeHUs U
HMICIIOJIB30BATh IIPOCTEUIIINe METOIbI OIIEeHKH IIOI'PEITHOCTEM
N3MEPEeHUM.



IImapupyemble pe3yabTaTbl OPU H3YUYEeHUU BCETOo
Kypca (PHU3MKH  OCHOBHOM  IIKOJIBI «YYEeHHK
HAYYUTCI»

IIpoBogUTE McCiIeOBaHME 3aBUCUMOCTEH (PHU3MUECKUX
BeJIMYMH C MCI0JIb30BAHNEM IPSAMBIX U3MEPEHUH:
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
II0JIYUEHHOM 3aBUCUMOCTH (PU3NUECKUX BEJIUYNH B BUIE
TAaOJINIL ¥ TPadUKOB, JIeJIaTh BEIBOJLI II0 Pe3yJIbTaTaM
1ICCJIeJOBAHMUAI.

IIpoBOIUTEL KOCBEHHBIE N3MEPEHUSA (PU3NUYECKUX BEJIMUNH: IIPU
BBITIOJTHEHNH U3MepPeHNH coOUPaTh oKCIIEPUMEHTATIBHYIO
YCTAHOBRY, CJIedys IIPeaJIOKEeHHONM NHCTPYKIINY, BEIYUCIIATD
3HaUYeHUe BeJIMYUHBI 1 aHAJINU3UPOBATH II0JIYYeHHBIE
Pe3yJIbTATHhI C YUETOM 3aJaHHOM TOUYHOCTHU M3MEPEHMI.



«Habmrogenmnsa»

o IlnmauupyemuIii pe3yabTaT: IPOBOJUTH OIBITHI II0 HAOJIIOTEHIIO
(husmUecKux ABJIEeHUN NIN PU3UIECKUX CBOMCTB TEJI, IPH 9TOM
bopmympoBaTh IpPodIIEMY/3a0aUy OIIBITA, COOMPATH
YCTAHOBKY M3 IIPEIJIOKEHHOr0 000pyI0BAHMSI;, IPOBOIUTDH 1
OIIMCHIBATDH XOJI OIIBITA, POPMYJIHUPOBATH BHEIBOIHI.

o0 YMeHusd, XxapakTepuaymoine goctmxenue 11P:
1) dbopMyIupoBaTh IIpobIeMy/3amaduy OIbITa

2) BEIOMpATH 000PyI0BaHNE B COOTBETCTBUHU C II€JIBIO
JICCJIEJOBAHUS U IIPOBOJIUTH OIIBIT;

3) IPOBOJUTEL OIBIT W OIIMCHIBATEH XOJI OIILITA;

4)mesiaTh BBEIBOJI II0 Pe3yJIbTAaTaM OIIBITA



ITpumevanms:

Kpurepnu nmocruskerdns I1P Ha 6asoBoM ypoBHE —
CaMOCTOSATEJIbHASI JeMOHCTPAIINUA IIPU IIPOBEIEeHNN
MCCJIeJOBAHUS YMEHUM, IIEPEeUYNCJIeHHBIX B II.II. 2- 4; Ha
IIOBBIIIIEHHOM YPOBHE — BCeX YMeHUH (II.1. 1- 4)

IIP, cBsi3aHHbBIE C TPOBEPKOM YPOBHS
cpOPMHUPOBAHHOCTH IKCIIEPUMEHTAJIBHBIX YMEeHHNH,
IIPOBEPAIOTCS IIPU IIOMOIIY KOMIIJIEKCHBIX 3aTaHUH.

IIpu mpoBeneHnu 1cciegoBaHUSI PUINUECKUX IBJICHUN
M3MEePUTEJIbHBIE IPHUOOPHI UCIOJIL3YIOTCA JINIIHL KAK
JTATYNKN M3MepPeHNd (PU3NMUeCKUX BeJINYHH (3aIIncu
II0OKa3aHUN IIPAMBIX M3MepeHU He TPeOYyIoTCsI)




[Ipumep 3amganmss 0a30BOT0 YPOBHS

CrexkagHHasa IIaJIOUKa,
II0JIOCKA IIEJIKOBOU TKAaHM,
JIETKAas TUJIb3a U3
MeTaJLJIMYEeCKOM (pOoJIbIH,
IIoOBeNIeHHAad Ha IIIeJIKOBOU
HUTH.

IIpm moMmomnu ycTaHOBKU
IIPOAEMOHCTPUPYUTE, UTO
IIJIb3a 13 POJIbIU
3apsasKaeTcd Ipu
COIIPUKOCHOBEHUU C
3apPAKEeHHOM IIaJIOUKOM.

Omummre, YTO BHI
HaOJII01aeTe.

Ha 06asoBom ypoBHe: ¢opMmyaupyercs
IIeJIb OIBITa, IIpeaJjiaraeTcsa HaOop
000pyIOBAHUA IJIsI €r0 IPOBEeIeHU

O0paasell BO3MOKHOI'0 OTBETA:

Kaxoit sapsan npuobpesia
I1aJIOYKA, €CJIN U3BECTHO, UTO
CTeKJIIHHAI IIaJI0UKa,

ITociie compuKOCHOBEHUS C 3apsKeHHOM
IIAJIOUKOM TI'MJIb3a OTTAJIKUBAETCd OT
Hee

I'mnwpaa 3apAanyiacb IIOJIOFRUTEIJILHO

Kpurepun goctmskenua [IP: Ilposenén
OIIBIT, ITPUBEIEHO BEepHOe OIIMCcaHue X0aa
OIILITA W JIAH OTBET Ha BOIIPOC O 3apsdae
TUJIB3EI — 2 0aJjiia

Jlomy1iieHa oIIMOKAa B OIIMCAHHUMU OIIBITA
NN 3HAK 3apdafa THUJIbL3Bl OIpeaesEH

HeBepHo — 1 0asn

Jlpyrue oTBeTHI UJIM OTCYTCTBHE OTBETA —
O 0aJ1yIoB




«lIpsampre namepenmsa»

o llnaampyeMbIil pe3yJIbTaT: IIPOBOJUTE IPSIMbIE M3MePEeHUI (PU3NIECKUX
BEJIMYMH; BEIOMPATH OIITUMAJIBLHBINA CII0CO0 M3MepeHUsI 1 MCII0JIH30BATh
IIPOCTEUIIIE METOOBI OIIEHKU IIOT'PEITHOCTEN N3MEPEHMNA.

o0 YMmeHusa, xapakrepusymoinue goctmxernue 11P:

BrioupaTth n3aMepuTeabHEIN IIPHUOOP ¢ YIETOM eT0 Ha3HAUYeHHNd, ITIeHBI
JIeJIeHUs U IpeJielIoB U3MepeHUs Ipuoopa;

IIpaBuIBHO COCTABJIATH CXEMBI BKIIOUEHUS N3MEePUTEJIbHOI0 IIpruoopa
B 9KCIIEPUMEHTAJIbHYIO YCTAHOBKY;

CunThIBaTh IIOKA3aHUA IIPHUOOPOB C UX OKPYIJICHHUEM JI0 OJIMKANIIIeTo
IITPUXA IIKAJIBI U 3aIIMCBIBATH PE3yJIbTAThl U3MEPEeHU B BUIE
paBeHCTBA xu3mM=x1Ax, HepaBeHCTBA NI 0003HAYUTDL 9TOT WHTEPBAJI
Ha YHCJIOBOU OCH;

IIpu HeoOXOAMMOCTH IIPOBOAUTE CEPHUI0 U3MEPEHUN B HEM3MEeHHBIX
YCJIOBHSAX U HAXOOUTH cpegHee 3HAUEHUE;

B IIPOCTEUIIUX CIIydasdX CPABHUBATH Pe3yJIbTAThl H3MEPEeHU
OTTHONOTHLEIY RAITTUUTIH ¢ VUATOM 90COTIOTHOW TTOTDHATTTHOCTIT TIRMADAH T



«McecmemoBanue 3aBUCHMOCTI

o Ilnmaumpyemslii pe3yJIbTaT: IPOBOJIUTE MCCJIETOBAHMS 3ABUCHMOCTH
(pu3myecKx BeJIMYMH C UCIOJIb30BAHNUEM IIPSIMBIX U3MEPEeHUH; IIPU
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3yJIHTATHI
IIOJIYUYEHHOM 3aBHCUMOCTH (PU3MUYECKUX BEJIUYNH B BUIE TAOJIUIL 1
rpauKoOB, JesaTh BEIBOJLI II0 pe3yJabTaTaM MCCJIeJOBAHUI.

0 YMeHUs, XapaKTepU3yIoIle JOCTHKeHNe IIJIaHUPyeMOTro
pe3yJbTara;

KoHcTpynpoBaTh sKCIIepUMEHTAJIBHYIO YCTAHOBKY Ha OCHOBE
IIPEIJIOKEeHHOM TUIIOTES3HI;

IIpoBoauTE IIpAMBIE N3MEPEHUI BEJINYNH, YKa3bIBas IOKa3aHusd (C
YUIETOM 3aJJaHHOM a0COJIIOTHOM IIOTPEIITHOCTH N3MEPEeHU) B
TabJINIle NI Ha TpaduKe;

Ctpouthb rpaduK 3aBUCUMOCTH II0 pe3yJjabTaTaM U3MepeHHUH;
DOopMyJIHPOBATH BEIBOJ O 3aBHUCUMOCTH (PU3NUYECKUX BEJIMYNH,

O1leHuBAaTh 3HAUYEHNE U (PU3NUECKHUI CMBICJI K0d(ppuIimeHTa

—— . PN ——— PN . . N . N - N ™ B ——



«llpoBeneHmre KOCBEHHBIX M3MEPEHUI

o IlnmammpyeMsblii pe3yabTaT: IIPOBOJIUTEL KOCBEHHBIE N3MePeHUI PU3NIECKITX
BEJIMYWH; IIPY BHIIIOJIHEHUH U3MEPeHU COONPATh dKCIIePUMEHTAIbLHYIO
YCTAHOBKY, CJIeAyd IIPEIJIOKEeHHOU NHCTPYKIINU, BBIYUCIIATh 3HAYEHUE
BEJINUWHBI 1 aHAJIM3WPOBATh IIOJIYUEeHHBIE Pe3yJIbTaThl C YYETOM 3aJaHHOU
TOYHOCTHU NU3MeEPEeHUM

0 YMeHUs: xapakTepusyoiiue gocTmxeHnd [1P:

1) mo IpuBeAEHHOMY 3aKOHY UM (popMyJie onpeneaaTh PuandecKkiie BeJIMYNHEI,
IIOAJIeKAIINEe TIPSIMOMY M3MEPEeHNI0, M COOMPATh U3MEPUTEIbHYIO YCTAHOBKY IIO
ITPEJIJIOKEHHOMY IIepevHIo 000PpyI0BAHUA,

2) IIpoBoauTs HEOOXOOUMEIE IIPAMbBIE M3MEPEHUI B COOTBETCTBUU C IIPEIJIOKEHHOM
MHCTPYKIIHEH 0 cOOpKe dKCIePUMEHTAJIBHON YCTAHOBKY U MOPAIKY IPOBEIeHUSI
N3MEPEeHNU;

3) Ilpu HeoOXoaMMOCTH IIPOBOIUTE CEPUI0 U3MEPEHU B HEM3MEHHBIX YCJIOBUAX U
HaXOIUTh cpeaHee 3HAUEHUE,;

4) 3ammceIBaTh PE3yJIbTAThI HIPAMBIX U3MEPEHHUH ¢ YUYETOM 3aJaHHBIX a0COIIOTHBIX
IIOTPEITHOCTEU U3MEPEHNU;

N\ Ty (W)
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