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MeTtoauueckue yka3aHus Al 00y4aroluXcsl MO BBIIOIHEHHIO J1a0OpaTOPHBIX
pabot pa3paboTaHbl Ha OCHOBE paboyeil mnporpaMMmbl JUCUUILIMHBI, (OoHIA
OLICHOYHBIX CPEJICTB JJIi MPOBEICHUS TEKYIEro KOHTPOJIS YCIEBAEMOCTH I10
mucuurimHe OY .10 ®usuka B coOTBETCTBUU ¢ TpeOoBaHusiMU DenepaibHOrO
roCyapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJIApTa CpelHero NpodeccHoHaIbHOTO
obpazoBanus 1o cnenuanbHoct  20.02.04  IlokapHas  6€301acCHOCTS,
YTBEPKJIEHHOTO TpHKa3oM MuHnucrepcTBa obpazoBanusi U Hayku P®D 18 ampens
2014 r. N 354. ®I'OC cpennero obiero odbpazoBanus (mpukaz Munoopuayku PD
ot 17.05.2012 Ne 413 u mpumepHOi mporpaMMoii 00111e00pa3oBaTeIbHON YIeOHOM
TUCITUTUINHBI « DU3HKay 151 TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIIAN,
peKoMeHA0BaHHON DeiepaibHBIM TOCYAapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbli UHCTUTYT pa3Butus oopazoBaHus» (PI'AY «DUPO») B kauecTBe
OPUMEPHOM MPOrpaMMbl U1l  pealu3aldd OCHOBHOM  MpOQecCHOHATBHON
obpaszoBarenbHOM mporpamMMmbl CIIO Ha 0aze OCHOBHOro 00IIEro 0Opa3oBaHUs C
noyiyueHuem cpeanero oomero oopazopanus (IIporoxon Ne 3 ot 21 utons 2015 r.
Peructpanuonnsiit Homep penieH3un 384 ot 23 utoinsa 2015 r. ®I'AY «OUPO») u ¢
Y4€TOM U3MEHEHUU U JononHeHui ot 25.05.2017r.

Pazpabotuuku:
I'punneBa E.B., KoznoBa. A.A. - mpenogaBarens IIpodeccuonansho-
nenarorndeckoro komiemka CI'TY umenu ['arapuna 10.A.
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1. IMosgcHuTEABLHAS 3ANMUCKA

1.1. Meronuueckue YyKa3zaHus i1 OOYYalOIIUXCS 10 BBITIOJHEHUIO
nabopatopHbix pabor mo aucuuruimae OY].10 dusuka, npeaHazHayeHbI i
peanuzanuu  DenepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa
cpeaHero mpodeccuoHalbHOr0 00pa3oBanus mno crnennanbHocT  20.02.04
[ToxxapHast 6€301aCHOCTb.

Nzyuenne maucuurmuasl, MJIK nHanpaBieHo Ha QopmMupoBaHHE OOIUX U

po(hecCHOHANBHBIX KOMIETEHIINN, BKIIIOYAIOIINX B C€0s CTOCOOHOCTH:

OK 1. IloHuMarh CymHOCTh M COLUUAIBHYIO 3HAUMMOCTh CBOEH Oymyliein
npodeccuu, MPosIBISTH K HEW yCTONYMBBINA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTENBHOCTb, BHIOMPATh THIIOBBIE
METO/Ibl BBITIOJIHEHUS MPOPECCUOHANBHBIX 3a71a4, OIEHUBATh UX 3((HEKTUBHOCTh
Y Ka4ueCTBO.

OK 3. [IpunuMath perieHus: B CTaHIaPTHBIX U HECTAHJAPTHBIX CUTYAIUSIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymectBiarh TMOUCK ¥  HCIOJb30BaHUE  HHGOPMAIIHH,
HeoOxomuMon s A((PEKTUBHOTO BBHIMIOJHEHUS MPOQPECCHOHANBHBIX 3ajiad,
PO(ECCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHA.

OK 5. HMcnonb3oBath MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboraTh B KOJUIEKTMBE U KOMaHAe, 3(PQPEKTHBHO OOLIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, JIFOJAbMH, HAXOASIIMMHUCS B 30HAX MOXapa.

OK 7. bparb Ha ce0ss OTBETCTBEHHOCTh 3a palOTy YJIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), PE3YyJIbTAT BHITIOJIHEHUS 3a1aHUI.

OK 8. CamocTosTenbHO OMpeneisaTh 3amayd  MnpodecCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATHU(PUKAIIIH.

OK 9. OpueHTHpoBaThCS B YCIOBUSAX YacTOW CMEHBI TEXHOJOTUM B
npohecCuOHABHOM NesSTENbHOCTH.

[11 copmMupoBaHHOCTH TMPEACTABICHUM O poJd U MecTe (U3MKu B
COBPEMEHHOW HAy4YHOM KapTUHE MUpPA; IMOHMMaHUE (PUIUUECKON CYUIHOCTH
HaOmomaemMblx BO BceneHHoil siBneHu#, poiaun ¢Gu3NMKM B (PopMUpOBaHUU
Kpyrozopa " (QYHKUMOHAJIBHOW TIpPaMOTHOCTM 4YEJOBEKa JJisi  pelIeHUs
MPaKTUYECKUX 3a]1ay;

112 BJIQJICHUE OCHOBOIIOJIATal0 MU buznyecKkuMu MMOHSITUSIMH,
3aKOHOMEpPHOCTSIMH, 3aKOHAaMH W  TEOPUSIMH; YBEPEHHOE HCIOJIb30BAaHUE
(bu3MYECKO TEPMUHOJIOTHHU U CUMBOJIUKH;

[13 BnageHWe OCHOBHBIMU METOJAMU HAyYHOTO MO3HAHUSI, UCIIOIb3yEeMbIMU
B (pusmke: HaOJIOICHUEM, OITUCAHUEM, H3MEPEHHUEM, YKCIICPUMEHTOM;

[14 ymenuss oOpabarbiBaTh pe3yibTaThl U3MEPEHHH, OOHAPYXKUBAThH
3aBUCUMOCTh MEXIy (PU3HUCCKUMHU BEIMYMHAMH, OOBSICHATH TIOJyYCHHBIE
pE3YNbTATHI U ICNIaTh BHIBOBL;

[15 chopmupoBaHHOCTH YMEHUS peniaTh GU3MUECKUE 3a0a49H;
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[16 chopMUPOBAHHOCTH YMEHHS MPUMEHSATH TMOJTYYCHHBIE 3HAHUA IS

00BSICHEHUSA

YCIIOBUU

IMPOTCKaHUA

buznIecKux

SBJIEHUU B

npupoze,

npodeccuoHanbHol cdepe W A NPUHATHA TNPAKTUUECKUX pEHICHUH B

HOBCCI[HGBHOﬁ KHN3HU,

I17 chopMupoBaHHOCTH COOCTBEHHOW TIO3UIIMM TIO OTHOIICHHIO K
q)HSHqCCKOﬁ I/IH(i)OpMaHI/II/I, HOquaeMOﬁ N3 pa3HbIX UCTOYHUKOB.
KommuecTBO yacos OTBCICHHOC Ha ITPOBCACHUC!
npakTudeckux 3aHatuid 10 gacos.
1.2. TIlepeyeHb NPAKTHYECKHX PadOT
dopmupye
Hanmenoanue, No Ob6beMm MbIe
HaumeHnoBanue Tembl Bua pabotsr | pesynbTar
NPAaKTUYECKOTO 3aHATHS | YacoB o
OCBOCHHS
"OCOOEHHOCTH CUIIBI JlabopaTopnasi pabora 2 Bemonuenune | 113, 114, 16
Tpenus (CKONbKeHus)" Nel na6oparopuoii | OK 2,3
paboThI
«H3mepenne JlabopaTopnasi pabora 2 Beimonnenne | OK 2,3
OTHOCHTEIBHON Ne2 naboparopuoii | 113, I14, T16
BJIIAKHOCTHU BO3TyXa» paboTHI
«M3ydyenue 3akona Oma | JlaGoparopHasi padora 2 Boemonnenue | I13, 114, I16
IS y4acTKa LEIH, Ne3 naboparopHoii | OK 2,3,5
MOCJIeIOBATEIBHOTO U paboTbI
napaieIbHOTO
COCIMHEHUS
IIPOBOJIHUKOBY
«U3mepenune DJ1C n JlabopaTopnasi pabora 2 Bemonunenue | I13, 114, 16
BHYTPEHHETO Ned na6oparoproii | OK 2,3
CONPOTHUBIICHUS paboThI
MCTOYHHKA»
«M3yuenue 3aBucumoctu | Jlaboparopnas padora 2 Bemonunenue | I13, 114, 16
neprosia KoyneGanuii Nes na6oparoproii | OK 2,3
HUTSIHOTO MasiTHUKA OT paboThI
JUTUHBI HUTH»
Htoro 10

2. Yka3aHus 10 BbINOJHEHHUIO JJA00PATOPHBIX PadoT

TPCHUA CKOJIbKCHUS.

JlaGoparopHas padora Nel
"N3yueHnne 0cOOEHHOCTEH CHUIIbI TPEHUS (CKOJIbXKEHUS)"
Henab: 03HAKOMUTHCA C METOJIAMU M3MEPEHUSI CUJIbI TPEHUS MOKOS U CHUJIbI

d®opmMupyembie pe3yJbTAThl 0CBOCHUS Y4eOHOU TUCUMILIUHBI:




OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JAESITEIBbHOCTb, BHIOUpATh THUIIOBBIC
METO/Ibl BBINOJHEHUS NPOPECCUOHATIBHBIX 3a/1a4, OLEHUBATh UX 3(P(HEKTUBHOCTH
Y Ka4eCTBO.

OK 3. IIpuHuMaTh peleHus B CTaHAaPTHBIX U HECTAHAAPTHBIX CUTYaLUsX U
HECTH 3a HUX OTBETCTBEHHOCTb.

[13 BnageHne OCHOBHBIMU METOJaMH HAayYHOT'O IO3HAHUS, UCII0JIb3yEMbIMU
B (pu3MKe: HAOIIOAECHUEM, ONIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

[14 ymeHusa oOpabaTeiBaTh pe3ydbTaTbl W3MEPEHUN, OOHAPYKUBATh
3aBUCHUMOCTh MEXAY (U3NYECKUMHU BEIMYMHAMH, OOBSACHATH TMOJyYCHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

[16 chopMupOBaHHOCTH YMEHHUS MPUMEHITh MOJYYCHHBIC 3HAHUS IS
OOBSICHEHHsI ~ YCIIOBUH  MpPOTEKaHUs  (PU3MYECKUX SBICHUM B  MPHUPOJE,
npodeccuoHaIbHOW cdepe W i TMPUHITUS TMPAKTUYECKUX PEIICHUN B
IIOBCEITHEBHOM KU3HH.

3ananue:

1. O3HakOMbTECh C METOJAMU HW3MEPEHHsI CHIIBI TPEHHUS TOKOS M CHJIIBI
TPEHUSI CKOJIBKECHUA.

2. Beruncnute xo3QQUIMEHT TpeHHs;, Ha 4epTeke M300pa3ute BCE CHUIIBI,
JEUCTBYIOIIME HAa OPYCOK U TPY3.

Kparkue Teoperudyeckue cBeieHUs

Ecnu x HaxonsieMycsi Ha MIEPOXOBATOM MOBEPXHOCTU OPYCKY MPHUIIOKUTH
TOPU30HTAJIBHYIO BHEITHIOI CHITY, TO /IO ONPEEICHHOT0O MOMEHTa OpycoK OyneT
HAXOJIUTHCA B MOKOE, T.K. HA HETO B MPOTHUBOIIOJIOKHOM HAIPABJICHUH JIEHCTBYET
CHWJIa, paBHAs BHEIIHEH cujie. DTO CUJia TPEHUS MOKOS

Frp.nn&:. = _FEEHEUI
KOFJ:[a Cujia TPCHUA ITOKOA JOCTUTACT MaKCHUMAaJIbHOM BEJIMYUHBI
max  _ g, .
II:'|1'p.r1|:|fc. =H N )

(N — cuna peakiuu omopbl; # — KOI(MQGHUIMEHT TPEHHUS CKOJBKEHHUS), OpyCcOK
HAYMHACT CHIBUTaTbCS M3 TIEPBOHAYAIBLHOTO TIOJNIOKEHHUS M Jajieeé Ha HEro
JEHCTBYET CHJIa TPEHUS CKOJTBKCHUS
_ pmax  __ .
Frp.u:m:u.ﬂh}ﬁ. - II:'|1'p.r1|:|h:. =H N.

IMopsiaok BhINOJTHEHUST PA0OTHI

1 TIpuBskuTE K KPIOUKY JIEPEBSIHHOTO OpyCcKa HHUTh, IEPEOPOCHUB €€ uepes
YKPEIUICHHBI K Kpaw CcTojia OJOK, M K MPOTHUBOMOJOXHOMY KOHIy HHUTH
MPUKPENUTE YaIICUKY JJI BECOB.



yrruiiliirrirariiy

-)

2 llItatuB 3aUKCUPYHTE HA CTOJIC.

3 Yameuka BeCOB MEpPBOHAYAIIBHO HArpy>kaeTcsl Tak, 4TOObl HE BBIBOJUTH
Opycok u3 cocTosiHus okosi. JloGeiTech, yBennunuBas Maccy rpysa, 4Toobl Opycok
C JBUHYJCS C MecTa. 3adUKCHUpYyHTE Maccy TIpy3a, COOTBETCTBYIOIIYIO
MaKCUMaJIbHOU cujie TpeHus nokos. Halaute ko GUIIMEHT TpEeHUs CKOJIbKEHUS
13 yCIIOBUSA

uwMg = mg,
IA® m — MAacca rpyaa; M — wmacca 6pycka;

p:—-—

M

4 W3o6pasute B TeTpaau AEHCTBYIOIIME HA OPYCOK M IPy3 CHIIBI H,
IPUMEHUB BTOpPOM 3akoH HploTOHAa W GOpMyIy s CHIIBI TPEHHS, BBIBEIUTE
dbopmyiy 1t pacdera Ko3hPUITMEHTa TPEHUS CKOTBKEHUS CaMOCTOSITEIBHO.

YciaoBus BbITOJHEHHS 32/1aHUS:

1 nns BemmonHeHuss 1  3agaHust  CTYJNEHTY TIpeiJiaraeTcs KpaTkas
TEOpEeTHUYECKas CIIPABKA;

2 nns BBINOJHEHUS 2 3aJaHusl CTYJACHTbl HaOJII0/Ial0T 32 BBINOJIHEHHEM
HKCIIEPUMEHTa, MPOBOJUMOrO TNpenojaBareieM, (UKCHPYIOT Maccy TIpys3a,
COOTBETCTBYIOIIYK0 MAKCHUMAJIbHOM CHJIE TPEHHsS NOKOSA. 3aTeM, HCIOIb3Yys
dbopmyily, BBIYUCISIOT KO3(POUIIMEHT TpPEHUsS; HAa CIACTaHHOM HMH YEpTEeXKe,
M300paxaroT BCE CUJIbI, IEUCTBYIOLIME HA OPYCOK U TPY3.

3 3a71aHue BBIMIOJHSACTCS B yueOHOM KaOuHeTe « Du3nKay

4 pabota oopmiisieTcs B TETPAIsiX AJis Ja00paTOPHO-MPAKTUUECKUX padoT

5 BpeMs, OTBOJAMMOE Ha BBINOJIHEHHE PabOThI — 2 yaca

6 MakCUMaJbHBINA 0asut 3a paboTy - 5 6ayIoB.

MarepuajbHO-TEXHUYECKOE 00ecreyeHue



By, BEITTOTHSIEMOM pabOTHI Hanuuue npuknagHon Hannuune crienyaibHOTO

KOMITBIOTEPHOH MPOTrPaMMBbl 000pyIOBaHUs
(HauMeHOBaHUE) (HaMMEeHOBaHUE)
3mepenne kodduureHta 1) nepeBsHHBINA OPYCOK C KPIOUKOM;
rpeHus D) OJIOK Ha cTep)kHE; 3) MPYKUHHBIN

MUHAMOMETP; 4) yalieuka JJis BECOB;
b) pa3HOBeC; 6) riagkas A0cka; 7)
[ITaTUB; 8) yCTPOHUCTBO IS
(bukcamuu; 9) Kpyrislid 1epeBSIHHBINA
bpycok; 10) mpounstit mHyp; 11)
KaMeHb WU Tpy3; 12)
METaJUTMYEeCKas IIENOYKa.

JlaGopaTopHnasi padora Ne2
«3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3TyXa»
Leap padoThI: OCBOUTH MPHUEMBI ONPEACICHUS OTHOCHUTEIIBHOW BIIA)KHOCTU
BO3]lyXa, OCHOBaHHBIE HA UCIIOJIb30BAHUU NICUXPOMETPA.

dopmupyemMble pe3yJIbTAThI 0CBOCHHUA Y4eOHOM IMCUMILINHBI:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTENbHOCTb, BHIOMPATh THIIOBBIE
METO/Ibl BBINOJHEHUS MPOPECCUOHAIBHBIX 337a4, OUEHUBATh UX 3(P(HEKTUBHOCTh
U KayecTBO.

OK 3. [IpyruMars pemeHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTyalUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

I13 BiajieHrEe OCHOBHBIMU METOJIAaMH HAay4YHOI'O ITO3HAHHUS, UCIOJIb3yEMBIMU
B (pusuke: HaOIIOICHUEM, OTTMCAHUEM, H3MEPECHHUEM, YKCIIEPUMEHTOM;

[14 ymenus oOpabaThiBaTh pe3yibTaThl U3MEPEHUN, OOHAPYKUBAThH
3aBUCUMOCTh MEXAY (U3NYECKUMU BEIMYMHAMHU, OOBACHATH IOJyYEHHBIE
pE3yNbTATHI U AEJIaTh BEIBOABL;

[16 chopmMupoBaHHOCTH YMEHHSI TPUMEHSATH TMOJTYYEHHbIE 3HAHMS IS
OOBSCHEHHS  YCJIOBHM MpOTEKaHHUs (PU3NYECKUX SBJICHUWA B  MPUPOJE,
npodeccuoHanbHON cdepe W A NPUHATUA TNPAKTHUECKUX pEHIeHUH B
MTOBCETHEBHOM KU3HH.

3ananue:

1. ITo3HaKOMBTECH C YCTPOKWCTBOM MCUXPOMETPA;

2. W3meppTe C NOMONIbIO NCHUXPOMETpa TeMIepaTypy BO3AyXa U CHUMHUTE
ITOKA3aHUsl BJIAKHOTO TEPMOMETPA;

3. C moMoOIbI0 MCUXPOMETPUUYECKON TaOIMIBl ONPEAETUTE OTHOCUTEIBHYIO
BJIQXKHOCTH BO3/1yXa B KaOMHETE.

Kparkue teopermyeckue CBeJeHMS M ONHCAHHE JKCIEPHUMEHTAJIbHOM
YCTAHOBKH

DKCNEepUMEHTAIbHYI0 MOJIENIb TCUXPOMETpa COOMpAIOT U3 TEPMOMETPA,
KyCOYKa TOHKOW TKaHW, HATKM M CTaKaHa C BOJOW KOMHATHOM TEMIIEPATYPHI.
Bhnauane TtepMOMETpOM H3MEPSIIOT TEMIEPATypy BO3AyXa B MOMEUICHHHU. 3aTeM
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pe3epByap €O CHHPTOM TepMOMeTpa O0OpayumBalOT B JABA-TPU CJOS TKaHbIO,
KOTOPYIO 3aKPEIUISIIOT HUTKOM, TIOCJIe Yero TKaHb CMAauMBalOT BOJOM U HAOIIOAAIOT
3a M3MEHEHHWEM TMOKa3aHui TepMoMmerpa. [lo pesynpTaTaMm [BYX HW3MEpEHUU
TEMIIEpaTyphbl, HCHOJB3Yys ICUXPOMETpUYECKYI0 Tabmuiy 1, ompenenstor
OTHOCHUTEJIBHYIO BIIAKHOCTh BO3/1yXa.

Paccmotpute Tabnuily 1 u onpenenure, ¢ KaKUM MHTEPBAJIOM MPUBEJICHHI B
HEW BO3MOXXHBIC 3HAUEHUs TEMIEpaTypbl BO3AyXa M 3HAYCHUSA pPa3HOCTU
TEMIIEPATYP CYXOr0 M BJIAXXHOTO TEPMOMETPOB. KakoBO NIpenesibHOE 3HAaYEHUE
3TOM Pa3HOCTHM, M KAKOBbl 3HAYCHUS MAKCHUMAJbHOW W MHUHUMAIBHOU
OTHOCUTEJIHOM BJIQXKHOCTH BO3/1yXa, KOTOPBIE MOXHO OIPEIACIUTh C MOMOUIIBIO
MOJEIHN TICUXPOMETPA.
Tabmuma 1 TlcuxpomeTrpudeckas Tabmuia

=

s|e|z]{s|of10|n
xan axamoeTs 7, %
a1 " H)—f'f




Iopsinok BeIMOJIHEHNSI padOThI
1 IlogroroBbTe Tabnuily 2 Ui 3amUCU  PE3yJIbTAaTOB M3MEPEHUU U
BBIYUCIICHUI.

Ta6nuna 2 Pe3ynpTaThl BHIYUCICHUN U U3MEPEHUN

Neni/nt t,°C tg, °C At, °C 0, % Qcp, Y0

2 3mepsbTe TeMiieparypy Bo3ayxa t B HOMENICHUN.

3 OnyctuTe TepMOMETp B BOAY U yOeAHTECh, UTO OHAa MUMEET KOMHATHYIO
TEMIIEPATYPY.

4 OOepHHTE HAIOJHEHHBIA CIUPTOM pe3epByap BIAKHOIO TEPMOMETPA
KYCOYKOM TKaHHU U 3aKPEIHUTE €T0 HUTKOM.

5 Cwmouute TKaHb BOIOM W HaOIIOJAWTE 3a HU3MEHEHHEM MOKa3aHUU
TEPMOMETpA. 3alUIINTE €ro MOKa3aHus B TOT MOMEHT, KOIJla CTOJOMK coupra
IIEPECTAHET OITYCKAThCH.

6 3aHecuTe B Tabiully 2 TMOKa3aHWs TEMIIEPATypbl, KOTOpPbIE IMOKa3bIBal
TEPMOMETp JO0 U IIOCIE TOIO, KaKk €ro pesepByap YBJIOKHWIHA. Berumcinure ux
pasHOCTb At M ¢ NOMOHIbIO TCHUXPOMETpUYECKON Tabmuupl 1 omnpenenure
OTHOCUTEJIBHYIO BIIA)KHOCTb BO3/yXa B [IOMEIICHUU.

7 IIoBTOpUTE OMBIT YETHIPE pa3a U ONPEACIIUTE CPEAHEE 3HAUCHUE NCKOMOM
BEJIMYHHBI Q.

8 IIpn Hanuumu NCUXpOMETpa OINPENEIUTE OTHOCUTEIBHYIO BIIAXKHOCTBH C
€ro MOMOUIBIO.

KonTpoabHbIe BONpoChI

1. Moryr nu B XOJ€ ONBITOB TEMIEPATyphl CYXOr0 U BIIAXHOIO
TEPMOMETPOB 0Ka3aThCsl OJIMHAKOBBIMU?

2. Moxer nu TemmepaTypa BIIAXXHOTO TEPMOMETpPa OKa3aThCsl BbIIIE
TeMIepaTypbl CyXoro?

3. Kakum MoOXeT ObITh NpeaesbHOE 3HAYEHWE OTHOCUTENBbHOW BIIAXKHOCTH
BO3/ayxa’?

Ycj10BUS BBINOJTHEHUSI 3a/1aHUS:

1 nns BemonHenwss 1 3amaHus CTYAEHTY NpejiaraeTcsi pa3oOpaThCs C
YCTPOMCTBOM IICUXPOMETPA

2 nns BHIMOJMHEHWsI 2 3aJaHUs CTYACHTH CHUMAIOT TOKa3aHHUS CYXOro H
BJIQXKHOTO TEPMOMETPOB;

3 Ui BHIMIOJTHEHHs 3 3aJaHUS CTYJIEHTHI C MOMOIIBIO MCUXPOMETPUICCKON
TaOJUIIBI OTIPEEISIFOT OTHOCUTENBHYIO BIAYKHOCTh BO3/AYXa,

4 3a1aHue BBINOJHETCS B yueOHOM KabuHete «Duznkay;

5 pabota odopmiseTcs B TETPAAsSX s JTa0OPATOPHO-MPAKTHUECKUX PaboT

6 BpeMsi, OTBOJIMMOE Ha BBHITIOJIHEHHE PabOThI — 2 Yaca

7 MakcUMaJbHBIN 0asut 3a paboTty - 5 6aUIoB.
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MaTtepuaJIbHO-TEXHHYECKOe o0ecneyeHne

Bun, BeImostHsieMoit paboThl Hannune npuknagnon Hannuwne cneruaasHOro
KOMITBIOTEPHOU TIPOTPaMMBI obopymoBaHus
(HaMMEeHOBaHUE) (HauMeHOBaHUE)
I3MepeHne noka3aHuil Cyxoro u 1) TepmomeTp n1abopaTOpPHBI;
BJIQKHOTO TEPMOMETPOB D) cTakaH XUMUYECKH; 3)

COCY/l C BOJOM KOMHATHOM
remriepaTypsl; 4) cocyn ¢
KyCOUKaMH JIbJ1a; 5) KyCOueK
rKaHu; 6) HUTh

[ICHXpOMETp

JlabopaTtopnasi pa6oTa Ne3
«3yuenue 3akona Oma 115 yyacTKa LENH, NOCIEA0BATEIBHOTO U
MapajuIeIbHOTO COCAUHEHUS ITPOBOIHUKOB)

I.[e.m; paﬁoTLI: OIIpCACINUTL COIIPOTHUBJICHUC IIPOBOAHNKA HA OCHOBC 3dKOHA Oma.
BBISICHUTB 3aKOHBI IMOCJICAOBATCIIbBHOI'O COCANHCHUA IIPOBOJHHUKOB.
BBISICHUTE 3aKOHBI mapaJuiCJIbHOI'O COCAUHCHUA IIPOBOJIHHUKOB.

@opmupyemble Pe3yJIbTAThI 0CBOCHHUA Y4eOHOM M CUMIINHBL:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESATENBHOCTD, BHIOUPATh TUIIOBBIE
METO/Ibl BBINOJHEHUS MPOPECCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3P(EKTUBHOCTD
U KayecTBO.

OK 3. [IpuHMMaTh pemeHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUAX
Y HECTH 32 HUX OTBETCTBEHHOCTb.

OK 09 Hcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTUH B
npohecCuOHANBHOM NesSTENbHOCTH.

OK 5. Wcnonb3oBaTh MHHOPMAITMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJOTUU B
npohecCuOHATBHOMN NesSTENbHOCTH.

13 BiajieHrEe OCHOBHBIMU METOJIaMH HAay4YHOI'O MO3HAHUS, UCIOJIb3yEMBIMU
B (pusuke: HaOIIOICHUEM, OTTMCAHUEM, H3MEPECHHEM, YKCIIEPUMEHTOM;

[14 ymenus oOpabaThiBaTh pe3yibTaThl U3MEPEHUN, OOHAPYKUBAThH
3aBUCUMOCTh MEXIY (U3NYECKUMU BEIMYMHAMHU, OOBACHATH IOJyYEHHbBIE
pE3yNbTATHI U I€NIaTh BHIBOADL;

[16 chopmMupoBaHHOCTH YMEHHSI TPUMEHSATH TOJTYYEHHbIE 3HAHMS IS
OOBSCHEHUS  YCJIOBHM MpoTeKaHus (PU3NYECKUX SBJICHUW B  MPUPO/E,
npodeccuoHanbHOM cdepe W A NPUHATHA TNPAKTHUECKUX pEHIeHUH B
MOBCEIHEBHOM KU3HU.

3aganue:

1. Onpenenute CONPOTUBJIEHUE MPOBOJHUKA C TIOMOINBI aMIepMeTpa H
BOJILTMETpPA

2. N3yuuTe mocnenoBaTeIbHOE COSTMHEHHE IPOBOTHUKOB

3. U3yuute napainenbHOE COSAMHEHUE MPOBOTHIUKOB
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IMopsinok BeINMOJIHEHNsI Pa0OTHI:

3apanue 1. Ormnpenenure COMPOTUBICHHE TMPOBOJHUKA C IIOMOIIBIO
aMIIepMeTpa U BOJLTMETPA.

1 Cobepute 1€lIb, COCIWHHUB IIOCJICAOBATEILHO HWCTOYHUK IMHTaHUSA,
aMIIEpMETP, UCCIIeTyEMbIi TTPOBOIHUK, KITIOU.

g-—-

o

[,

2 3mepbTe Cuily TOKA B LEIH.

3 IlpucoenvHUTE BOJBTMETP K KOHIAM HCCIEIYEMOIO IPOBOJHUKA U
M3MEpHTE HAIPSXKEHUE HA IIPOBOJHUKE.

4 VI3MeHuTE C MOMOUIBI0 PEOCTAaTa COMPOTUBIICHUE LIEMU U CHOBA U3MEPHTE
CUJIy TOKA U HaIlpsLKEHUE.

5 Pe3ynbTaThl UI3MEpEHUN 3aHECUTE B TaOIUILy 1.

Tabnuna 1 PesynapTarhl u3MepeHui v BHIYUCICHUN

Ne onibiTa | IlpoBOogHHK I, A U,B R, Om
1
2

6 HWcnonws3ys 3akoH Owma, BBIYUCIUTE CONPOTUBICHHUE NIPOBOJHHMKA B
KaXOM CJIy4ae U OIPEICIIUTE €r0 CPEIHEE 3HAUEHHUE.

3aganme 2. M3yuure nociienoBaTeabHOE COCAMHEHUE TPOBOJHUKOB

IHopsigok BbINOIHEHHSI PAa0OTHI
1 Cobepute 1uenb, COCIUHUB TOCJIEAOBATEILHO WCTOYHUK MHUTaHUS,

aMIiepMeTp, JBa MPOBOJHUKA, KITHOY. Py

R

3 -L/
K
2 I/IBMepLTe C IIOMOIIIBIO BOJ]LTMeTpa HaHpﬂ)KeHI/Ie Ha BCCM yIIaCTKe eI,

COCTOAMEM M3 ABYX IMPOBOJHHMKOB, Ha OTACJIBHLIX IIPOBOJHHMKAX M CHIIY TOKa B
O CIIN.
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3 Beluncnure 1o pe3yJsibTaTaM U3MEpPEHU CONMPOTHBIIEHUE BCETO ydacTKa U
OTJIEJIBHBIX TPOBOJTHUKOB, UCTIONB3YS HOPMYITY

R=12

I
4 3aHecuTe pe3ysIbTaThl U3BMEPEHUN U BBIYMCIICHUN B TaOIHILy 2.

Ta6muna 2 PesyiapTaThl U3MEpEHUN W BHIYUCICHUN
U, B |, A R, Om U]_, B Rl, Om Ug, B R2, Om

5 CpaBHUTE CONPOTUBIEHUE BCEro ydacTka R ¢ cyMMOH CONpOTHBIECHHIA
R:+ R; Ha otnenbHbIx yuactka. Crenaite BHIBO/I.

6 CpaBHute HanpsbkeHue Bcero ydyactka U ¢ cymMMoil Hanpsikenuit Ui+ U,
Ha OTJENBHBIX ydacTka. Cremnaire BBIBOA.

7 W3MeHuTe € IOMOIIBIO peocTara CONPOTUBJICHUE LENA U IIOBTOPUTE
U3MEpEHMs], OIIMCaHHbIE B MIl. 2-6.

Saz[aHne 3. H3y‘-II/IT€ mapaJuiCJIibHOC COCAMHCHUC IIPOBOJHHUKOB

Iopsnok BbINOJIHEHUS PadOThI
1 CobGepurTe 11emb 10 CXeEMe

2 H3mepbTe HanpsyKeHWE Ha KOHIAX MPOBOJHHMKOB, COEIWHEHHBIX
MapajiyIeIbHO.
3 M3mMepbTe crly TOKa BO BCEHl IIEMU U OTAEJIBHO Ha KaXKJOM MPOBOJHUKE.
PesynbTaThl u3MepeHuit 3anecute B Ta0HILy 3.
Tabnuua 3 Pe3ynbraTsl U3BMEPEHUN U BEIYHCICHUN
U, B I, A R, Om |1, A Rla Om |2, A Rz, Om

4 C noMoIlbIO TMOJYYEHHBIX JIaHHBIX BBIYHMCIWTE COMNPOTHUBICHHE BCETO
y4acTKa M OTJEIbHBIX BETBEH.

5 CpaBHuTe cully TOKa BO BceM ywactke | ¢ cymmoil cun tokoB I+ |, B
OTJEIbHBIX MTPOBOJHUKAX. ClienaiiTe BBIBOI.

6 [IpoBephTe, MOATBEPKIACTCA JIU OMBITHRIM MTyTeM (hopmya:
1 1 1

R R, R,

KonTpoabHbIe BONPOCHI

1. K HUCTOYHMKY HamnpsyKeHUsS TMOAKIIOYEHBI TOCIEI0BATENBbHO JIBa
pesucropa conpoTuBieHussMU 4 u 6 OM cooTBeTcTBeHHO. Yemy OyAeT paBHO
o011ee cONpoTUBIIEHHE ydacTka Lenu? Bo ckonbko pa3 OyayT paziuyarbes cuia
TOKA W HaPSDKEHUE HA KaXKIOM U3 PE3ZUCTOPOB?
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2. K UCTOYHMKY HampspKEHHUS! MOJKIIOYEHBI MapajuielbHO JIBa PE3UCTOPA
conpoTuBiaeHUsIMU 2 U 3 OM cOOTBETCTBEHHO. BO cKOJIbKO pa3 OyAyT paznuyaTrhbes
CWJIa TOKAa M HaNpsDKEHHE Ha KaXIIOM U3 pe3ucTopoB? Uemy OyneT paBHO oliiee
COMPOTHUBJICHUE YYaCTKa Lenu?

3. Pesuctrop comnporuBiennem 10 OM MNOAKIIOYEH K HCTOYHUKY
HampspkeHusi. Bo  CKOJIbKO pa3 HW3MEHUTCS O00Iliee COMpPOTUBICHUE, €CIU
napajuieNIbHO MOJKIIOUYUTE enle 4 pesucropa conpotuBieHrneM 10 Om kaxapiii?
YciaoBus BbINOJHEHUS 321aHUS:

| g BemonHeHus 1 3agaHus CTyAEHTY Hpenjaraercs coOpaTh LENb 110
CXEME€, U3MEPHUTH CHITy TOKA U HANPSYKEHUE HA yYaCTKE LIETH;

2 nns BBITIOJIHGHWSI 2 3aJlaHds CTYACHTBI COOHMPAIOT IENb MO CXEME,
U3MEPAIOT CHJTy TOKa B LIENM W HANpPSUKEHHE HA OTHENbHBIX Y4AacTKax LENA U
oOlee HaNpsKEHUE; 0 MPeAJIOKeHHbIM (hOpMyJiaM B OMKMCAHUU K J1a00paTopHOM
padoTe NpoBEPSIOT 3aKOHBI OCIIEA0BATEIBHOIO COETUHEHMS;

3 Ui BBIONHEHHWS 3 3aJjaHus CTYJIEHTHl COOMPAIOT IIeMb IO CXEMe,
U3MEPSIOT CUITy TOKA B LIETIH U HA OTJEIbHBIX Y4acTKaX LEMHU, a TAKKE U3MEPSIOT
HaIpsHKEHUE B 1IEMH; 110 MPEUIOKEHHBIM (OpMyJiaM B OMUCAHUU K JTAOOpAaTOPHOM
paboTe NpoBEPSIOT 3aKOHBI NAPAJUIETLHOTO COSTUHEHNUS;

3 3aj1aHue BBIMOJIHSAETCS B yueOHOM kaOuHere «MHbopmaTrka

4 pabota oopmitsieTcs B TETPASAX Il Ja00paTOPHO-MPAKTUIECKUX padoT

5 BpeMs, OTBOAMMOE Ha BBINOJHEHNE paOOThI — 2 yaca

6 MakCUMaJIbHBIN OaJLT 32 paboTy - 5 OAJLIOB.

MartepuaJIbHO-TEXHHYECKOe o0ecneyeHne

Bun, BeinonHseMoit padotel | Hanmuuue npukinanHoit Hannuue cnenuansHOro
KOMIIBIOTEPHOM MPOrpaMMBbl 000pyI0BaHUS
(HaMMEHOBaHUE) (HarMeHOBaHUe)

I3MepeHre CONTPOTUBIIEHUS] BUPTYyallbHBIE 1a00OpaTOpHBIE
paboTh! o pusmke

3yueHne 3aKOHOB BupTyanbHbIE 1a00OpaTOpPHBIE
[1OCJIEI0BATEIHLHOTO pabOTHI 1O (PUBKKE
COCTMHEHUS

3yueHne 3aKOHOB BupTyaibHble TabOpaTOpHbIE

[TapajyIeNIbHOTO COeTMHEHUs pabOThI O pU3UKeE

JlabopaTopnasi padora Ne4
«3mepenune D/IC 1 BHYTPEHHETO COMPOTUBIICHUS] UICTOUHUKA)

Heab padorbi: w3Meputrh IJC HUCTOYHHMKA U OMNPEACTUTH €ro
BHYTPEHHEE CONPOTUBIICHUE.

dopmupyembie Pe3yabTAThl 0CBOCHUSA YUeOHOU IMCIUATIIUHDI:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESATENbHOCTb, BHIOMPATh THIOBBIE
METO/Ibl BBINOJHEHUS MPOPECCUOHAIBHBIX 3a7a4, OLEHUBATh UX 3(P(HEKTUBHOCTh
Y Ka4ueCTBO.

OK 3. IIpyruMath peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsAX U
HECTH 32 HUX OTBETCTBEHHOCT.
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I13 BnajeHre OCHOBHBIMU METOJAMU HAyYHOTO MO3HAHMSI, UCIOJIb3yEeMbIMU
B (hu3uKe: HAOIIOIEHUEM, OTMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM;

[14 ymenus oOpabaThiBaTh pe3yibTaThl U3MEpPEHUN, OOHAPYKUBATh
3aBUCUMOCTh MEXJy (PU3MUECKUMHU BEIMYMHAMH, OOBSCHATH IOJyYECHHbIE
pe3yJbTaThl U J€JaTh BHIBOJIBI;

[16 chopmMupoBaHHOCTH YMEHHSI TPUMEHSTH TOJTYYEHHBbIE 3HAHMS IS
OOBSCHEHUS  YCJIOBHM MpoTeKkaHus (PU3NYECKUX SIBICHUW B  MPUPOJIE,
npodeccuoHanbHON cdhepe W A TPUHATHS TPAKTHYCCKUX PCEIICHUH B
MTOBCEHEBHOM KU3HU.

3ananmue:

1. U3meputh DJ1C UCTOYHUKA TOKA;

2. I3MepuTh BHYTPEHHEE COTMPOTUBIICHUE HCTOYHHUKA TOKA;
3. BeruucauTh NOrpenHocTd U3MEPEHUH.

TpeOoBanus 6€30MaCHOCTH TPyaa
Jlns oGecrieueHuss 0€30MaCHOCTH BBITIOJIHEHUS JTaOOpAaTOPHOM PadOTHI
HEOOXOINMO:

1. COopKy cXeMbl IPOU3BOIUTH MPU BBIKIIOUEHHOM HANpPSKECHUH.

2. CxeMy BKJIFOYATH O] HANPSKEHUE TOJIBKO IIOCJIE TOrO, KOoraa eé
IIPOBEPUT JJAOOPAHT WM NIPENOJABATEND.

3. [Ipy BbIMOMHEHHMH PabOThl HE KacaTbCs TOKOBEAYIIMX YacTed
CXEMBI.

Cxema DIEKTpUYECKOM LENH, KOTOPYK MCIOJB3YIOT B  OTOMU
nabopatopHoOil paboTe, MokazaHa Ha pucyHke 1. B xauecTBe MCTOUHMKA TOKa
B CXEME UCIOJIb3YETCS aKKyMYJISITOp WK OaTtapeiika oT KapMaHHOTO (poHaps..

© _'['_ R
()
Puc. 1 %

IIycts nM3BECTHBI 3HAaYEHHS CHJI TOKOB I; M [, M mageHus HanpspKeHUi
Ha peoctate U; u U; (em. puc.1). st 3C MOXHO 3anucath:
&= Il (Rl + I') u &= |2 (R2+ r) (1)
[IpupaBHMBas MpaBble YACTHU ITUX JABYX PABEHCTB, MOJIYyYUM
Il (Rl + r) = |2 (R2 + r)
WIn
|1R1+ I1r=|2R2+|2r
hr—-bLr=LR,— 11 R;
Tx. I; Ry =U;ul; R, = Uy, To MOXKHO TTOCTIETHEE pAaBEHCTBO 3alicaTh TaK
r(Il— |2) =U,-U,,
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OTKyJa BHYTpEHHEE COIIPOTUBJICHUEC
u,-u
(2) r=—2—72.

1 |2

IHopsinok BbIMOIHEHNSI PadOTHI

1. CoGepurte 1enb Mo cxeme, n300paxeHHOM Ha pucyHke 1.

2. [lpu momoum BOJBTMETpa OMpEAeNuTe HalpsbKeHHe Ha Oarapeike
pU pa3oMKHYTOM Kitoue. 1o u Oyaet IJC GaTapeiiku.

3. 3aMKHUTE KJIFOY U U3MEPHTE CUITy TOKA U HAIPSKEHHE HAa PEOCTAaTe.
3anuimre noka3aHusi IpudoOpoB.

4. I3meHnTE CONMPOTUBIICHUE PeocTaTa W 3aIUIIATE APYTUE 3HAUCHUS
CUJIbI TOKA U HAIIPSIAKEHUS.

5. IloBTOpUTE M3MEPEHUS CUJIBI TOKA W HANPSHKEHUS I 6 pa3iIndHbIX
MOJIOKEHU TIOJI3yHKAa peocTara M 3alUIlIUTE TMOJIyYCHHbIE 3HA4YCHUS B
Ta0IuIy.

Ne ombiTa U,B I, A r, Om
1

OB W|IN

6. PaccuuTaiiTe BHyTpeHHEE conpoTuBIiieHue 1o dhopmyse (2).
7. Omnpenenute aOCOMIOTHYIO W OTHOCUTEJIBHYIO MOTPENTHOCTD
u3Mmepenust DJIC u BHyTPEHHETO COMPOTUBIICHUSI OaTapeiiku.

Ar
Omuocumenvhas noepewnHocms & = — -100%;
r

p
Ar — abconomuas noe peunoCnib U3MepeHUs BHYMPEHHE2 0 CONPOMUBIEHUA,
Ar =r, —r,;
rcp — cpe()Hee 3HAYEHUEe CONPOMUBIEeHUA,
Y
o 5

KonTpoabHbIe BONPOCHI

1. Chopmynupyiite 3akon Oma 11 OJTHOM TIETIH.

2. Yemy paBHo D/IC ucrouHuka npu pa3oMKHYTOM Lenu?

3. Mosete 1 Bbl IPEUIOKUTH Apyrue cnocoosl uamepenus C?
4. Yem ompezensercs Cuila Toka KOPOTKOTO 3aMbIKaHUs OaTapeiku?

YciaoBus BbINOJHEHUS 3a1aHNUA:
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1 ana BemonHenus 1 3amaHust cTyAeHTaM mpejuiaraeTcs codpaTh LEMb MO
CX€Me, C IMOMOILbI0 BobTMETpa u3meputhb J/1C;

2 nusd BBIIOJHEHUS 2 3aJlaHusl CTYAEHThl HM3MEpPSIIOT CHIIy TOKa U
HaANpsDKEHUE MPU Pa3HBIX MOJIOKEHUIX MOJI3YHKA peocTara U JJs KaXkJ10To OIbITa
BBIUHCIISIOT BHYTPEHHEE CONIPOTUBIIEHUE NCTOYHUKA;

3 s BBINONHEHHS 3 3aJaHUsl CTYJAEHTHl IO (QopMyjaM BBIUUCISIOT
HOTPEIIHOCTA U3MEPEHUI.

4 3aaHue BBIMOJHETCS B yaueOHOM KabuHeTe «Dusnkay

5 pabGota odopmIsieTcs B TETpaIix AJs JJaDOpaTOPHO-MIPAKTHIECKUX padoT

6 Bpemsi, OTBOJIMMOE Ha BBHITIOJHEHHE paboThl — 2 Haca

7 MakCUMaJIbHBINA 0asuT 32 padboTy - 5 6aJIOoB.

MaTepl/IaﬂbHO-TeXHl/I‘leCKOe o0ecreueHue

By, BEITTOTHAEMOM pabOThHI Hanuuue npuknagHoi Hannaue cnenuaibHOTO
KOMITHIOTEPHOM MPOTPAMMBI obopymoBaHus
(HauMEeHOBaHUE) (HaMMEeHOBaHNE)
U3mepenue D/1C McTOuHUK TOKa, COeMHUTEIbHBIC

TpOBOJIa, KIFOY, aMIIEPMETD,
BOJIETMETP, PEOCTaT

[/ISMepeHI/Ie BHYTPCHHCTO lcTouHMK TOKa, COCANHUTCIBbHBIC
COIPOTUBJICHUA UCTOYHHUKA MpoBOAa, K104, aMIICPpMETP,
BOJIbTMCTpP, pe€oCTaT

JlaGoparopHasi padora Ne §
N3yyenune 3aBUCUMOCTH Mepro/ia KoJieOaHU HUTSHOTO
MasTHUKA OT JJIMHbI HUTH

I.[e.m; paﬁﬂTI)lI BBIICHUTL 34aBUCHMOCTL IICpHOJa H  YaCTOTHI
CBO6OI[HBIX KOJIEOAHWI HUTSHOTO MasTHUKA OT JAJIMHBbI HUTH.

@opmupyemble pe3yJbTAThI 0CBOCHHUA Y4eOHOM IMCUMIINHBL:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTENbHOCTb, BHIOMPATh THIOBBIE
METO/Ibl BBINOJHEHUS NMPOPECCUOHAIBHBIX 337a4, OUEHUBATh UX I(P(HEKTUBHOCTh
Y KayecTBO.

OK 3. IIpyauMath peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

[13 BnasieHre OCHOBHBIMU METOJIAMH HAYYHOI'O MO3HAHHUS, UCIIOJIb3yEeMbIMU
B (pusmke: HAOIIOICHUEM, OTTMCAHUEM, H3MEPECHHEM, YKCIICPUMEHTOM;

[14 ymenus oOpabaThiBaTh pe3ynbTaThl HW3MEPEHUI, OOHAPYKUBAThH
3aBUCUMOCTh MEXAY (U3NYECKUMHU BEIMYMHAMH, OOBSACHATH MOJYyYCHHbBIC
pE3yNbTATHI U AEJIaTh BHIBOABL;

[16 chopMuUpOBaHHOCTh YMEHHUS MPUMEHATh MOJY4YCHHbIC 3HAHUS IS
OOBSICHEHHsI ~ YCIIOBUM  MpOTEeKaHWs (PU3UUECKUX SBJICHUM B  IPUPOJIE,
npodeccuoHanbHol cdepe W AN NPUHATHA TMPAKTHUECKUX pElIeHUH B
MOBCEIHEBHOM KU3HU.
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3aganmue:

1. YcTaHOBUTH 3aBUCUMOCTh MEPHOJIAa M YaCTOTHI CBOOOJHBIX KOJICOAHMIA
HUTSIHOT'O MasgTHHUKA OT JUIMHBI HUTH.

2. YCTaHOBUTE CYIIECTBOBAHME MaTEMaTHUYECKON 3aBUCHMOCTH MEXKIY
JUTMHOM MasiTHUKa W TIEpUOJOM ero KojeOaHui. BwIsicHUTE XapakTep HTOM
3aBUCHUMOCTH.

KpaTkue TeopeTuyeckue cBeaeHHUs1

B pabote ucnonp3yercs NpoCcTeHIINi MasgsTHUKOBBIN MPUOOp — MIApHUK
Ha HUTU. [Ipu MasnbIx pasmepax mIapuka MO CPAaBHEHUIO C JJIUHOW HUTH H
HEOOJBIINX OTKJIOHEHHSIX OT TOJIOKEHHUS PaBHOBECHs MEpHOJ KoyieOaHUs
paBeH

T=2m/l\g,
r7e § — yCKOpEeHHe CBOOOIHOTO MaJeHUS.

ITopsaaok BbINOJIHEHHUS PA0OTHI.

3aganme 1.

1 VYkpenute KycodeKk pe3uHbl (YTOObI HUTH HE BBICKAJIb3bIBAJIA W3
JIANKU IITaTHBA) C BUCAILIMM Ha HEM MAasSTHUKOM B JallKe mITatuBa. J[JiuHy
HUTU YCTAHOBUTH PaBHOM ScM (cM. Tabnuily). [InvHYy HUTH U3MEpSAWUTE OT
TOYKH TTOJBECA A0 CEPEAUHBI IAPUKA.

2 OTKIOHUTE IIApHK OT IIOJOXKEHHUS pPaBHOBECHS Ha HEOOBIIYIO
amMuTyny (1-2cMm) u oTmmycTuTe.

3 M3mepbTe npoMexyTok BpemMeHH 30 IMOJTHBIX KOJIcOaHUN MasTHUKA.
PesynbTaTel U3MepeHu 3auumTe B TabIUILY.

4 TlpoBenuTe OCTaJbHBIC OIBITHI, yYCTAHABIWBAs JJUHY MAasTHHUKA
COTJIACHO TaOIHITHI 1.

5 Beiumcaute nepuoja KoJieOaHWM MasTHUKA ISl BCEX OIBITOB,
pe3yabTaThl 3aHECUTE B TAOJUILY.

6 PaccuuTaiiTe yacToTy K0JicOaHUI MasgTHHUKA 1O (hopMmyIie

1t
VT TN

JUISL KQXJ0TO U3 IISITU OIBITOB.
7 Cnenaiite BBIBOJIBI O TOM, KaK 3aBUCAT MEPUO U YACTOTA KOJeOaHU
MAasITHUKA OT €r0 JJINHBI.

TaGnuma 1 Pe3ynbraThl H3MepeHUil ¥ BHIYHCICHU

Ne| JlnuHa HUTH, CM N t,c T, c v, '
(uucimo konebanuii) |  (Bpemst KosjeOaHwii) (epuo) (uacrorta
KoJie0aHuin)
1 5 30
2 20 30
3 45 30
4 80 30

18




| 5] 125 | 30 | | |

8 OtBeTbTe Ha BONPOCHI: YBEIWYWIM WA YMCHBIIWIN JJIUHY
MasTHHUKA, €CIW: a) mepuoj Koyiebanui wmastHuka Obur 0,3c, a mocre
U3MEHEeHus JMHBI ctan paBHeIM 0,1c; 6) yactoTa konebanuii BHavane ObLIa
5T, a motom ctana paBHoit 10I'1?

3aganue 2.

YcTraHoBUTE CYIIECTBOBAHME MATEMATHYECKOM 3aBUCUMOCTH MEXKIY
JUTMHOM MasiTHUKAa W TMEPUOJIOM ero KojieOaHuil. BBIACHHTE XapakTep 3ToM
3aBUCHUMOCTH.

1 BbluucnuTe W 3amUIIATE NPUBEACHHBIE B TaONHIlE 2 OTHOILICHHS
MEePUOAOB U JUIUH (pe3yJIbTaThl BHIYMCICHUM OKPYTISUTE O LETbIX YKCeN),
MOJIb3YSCh IAHHBIMU TaOJIUIIBI 1.

Tabnuua 2 Pe3ynbTaThl U3MEPEHUI U BHIYMCICHHUM
T, 1 T, T,

(48]

]
=
]
=
=
=]
=

2 CpaBHUTE Pe3yJbTAaThl BCEX CTOJOIOB TaOMMIBI 2 U MOCTapalTeCh
HallTU B HUX 3aKOHOMEpHOCTh. Ha OCHOBaHMU 3TOro BBIOEpUTE W3 MSATH
IPUBEACHHBIX B 1.3  yTBEP)KICHUHM T€, KOTOPBIE BEPHO OTPAXarOT
3aBHCHMOCTb Iepro/ia KoeOaHuil MasiTHUKA OT AJIUHBI HUTH.

3 Bribepute BepHOE YTBEPKIEHUE U3 MATH NPUBEACHHBIX HUXKE.

[Ipu yBennueHuu JUIMHBI MasiTHUKA B 4 pa3a Nepuoj ero KojieOaHui: a)
yBeIMUMBaeTCs B 4 pasa; 0) ymeHbIaeTcs B 4 pasa; B) yBEIUUUBACTCSA B 2
pas3a; ) yMeHbIIIaeTcs B 2 pasa; 1) yBeaudauBaeTcs B 16 pas.

YciaoBus BbINOJHEHUS 3aJaHUA:

1 nns BeimonHenuss 1 3agaum CTyAeHTY HEOOXOOUMO HU3MEPUTH BpEMs
OIPEIETICHHOr0 YKCIia KOJeOaHuii HUTSHOTO MasiTHUKA MPU Pa3HbIX €ro JJIMHaX U

BBIYHCIIUTD [IEPUOJI U YACTOTY KOJIEOAHUI;

2 §IA  BBIIONHEHWS 2 3aJa4dl  CTYIACHTHI HCIOJB3YIOT YKa3aHUA K
7a00paTopHO paboTe M OTPAKAOT 3aBUCUMOCTH TIEPHOJia KOoJecOaHU MasTHHKA

OT JJIMHBI HUTH.
3 3a1aHue BBINOJHAETCS B yueOHOM KaOuHeTe « DU3nKa»

4 pabota ohopmisieTCs B TETPAISAX s Ja00OPaTOPHO-TIPAKTHIECKUX padoT

SBpeMsi, OTBOAMMOE Ha BBITIOJIHEHHE PaOOTHI — 2 yaca
O6MaKCUMaJbHBIN 0asut 3a paboTty - 5 6auIoB.

MartepuajJibHO-TeXHHYECKOe o0ecrneyeHne
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B, BBITIOJTHSIEMOM pabOTHI

Hanuuue npuknagHoin
KOMIIBIOTEPHOM IPOrpaMMBbl
(HaMMEHOBaHUE)

Hannuue cnenuansHOrO
o0opynoBaHus
(HaMMEeHOBaHUE)

3mepenue nepuona
koJ1e0aHUI HUTSIHOTO
MasaTHHKaA

|) mratuB ¢ MydToii 1 nankoi; 2)
mapuk; 3) HuTh aymHou 100-130cwMm;
) Kycouek pe3uHsbl (JJaCTHK); 5)

CEeKyHJIOMEp
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3. Kputepum oueHku

Kputepun onieHkH pe3y/ibTaTOB BbIIOJIHEHHS J1a00paTOPHOIi padoThI

Ouenka

Kpurepun onenkn

5

(oTIM4HO)

PaboTa BBIMOJHEHA B ITIOJIHOM 00bEME C COOTIOICHUEM
HE00XO0IUMOM MOCIICIOBATEILHOCTH IPOBEJCHHS ONBITOB U
n3MepeHuil. CTyI€HT CaMOCTOSITENIbHO U PalliOHAIbHO
MOHTHpYET HeoO0Xoaumoe 00opypoBanre. ONBITH IPOBOJISTCS B
YCIIOBUSIX U PEXKHUMAaX, 00eCTIeYMBAIOLINX [TOJIyYeHHE
MPAaBIJIBHBIX PE3yJIbTATOB U BBIBOIOB. COOIIOAArOTCS
TpeOOBaHUS MPABUI TEXHUKU O€30MaCHOCTH. DTaIlbl
mabopaTopHOM pabOThI OMKMCAHBI BEPHO U MOAPOOHO. OTUET 0O
mabopaTopHOi paboTe BHIMOIHEH BEPHO, B ITOJIHOM 00bEME,
OTCYTCTBYIOT OIIMOKU B O)OPMIIEHHH.

4

(xopor10)

PaGora BbINoOIHEHA B [TOJIHOM 00bEME C COONIIOICHUEM
HE00X0IUMO MOCIIeI0BATEILHOCTH IPOBEJCHHS ONBITOB U
n3MepeHuil. CTyIeHT CaMOCTOSITENIbHO U PalliOHATBHO
MOHTHUpPYET Heo0XxoqumMoe 00opyaoBanue. ONbITH IPOBOJSATCS B
YCIIOBUSIX M PEXKHUMAX, 00€CTIEYNBAIONINX MTOJIyUYeHHE
MPaBUIBHBIX PE3YJIBTATOB U BBIBOOB. COOIIOIAI0TCS
TpeOOBaHUS MPABUI TEXHUKU O€30MACHOCTH. DTaIlbl
mabopaTopHO PabOThI ONKUCAHBI BEPHO, HO HEJIOCTATOYHO
noipoOHO. OTYeT 0 1a6OPaTOPHOI paboTe BHIMOIHEH B ITOJIHOM
00BeMe, HO COACPIKUT HE3HAYUTEIIbHBIE OIINOKH, HE
MPUBOJIAIINE K MCKQKEHUIO PE3YIBTATOB, OTCYTCTBYIOT OIIMOKH
B 0()OPMIIEHHH.

3

(YIOBJIETBOPUTENILHO)

PaboTa BbINOMHEHA HE MTOJIHOCTBIO, HO 00BEM BELITTOJTHEHHOH €€
YaCTH MO3BOJISET MOJIYYUTh NPABUIILHBIN pPe3yIbTaT U BBIBOI.
CTyIeHT CaMOCTOSTEIIbHO MOHTHPYET HEOOX0AMMOe
00opynoBaHue. ONBITH TPOBOJATCS B YCIOBHSX M peKUMaX,
00eCTIeYNBAIOIINX MTOTyYeHHE IPABUIBHBIX PE3YIIBTATOB U
BbIBOZIOB. CoOumro1atoTcst TpeOoBaHMs MPABUI TEXHUKU
Oe3onacHocTU. B oTuere 0 mabopaTopHoii paboTe OTCYTCTBYET
OTHCaHKE OTJEIBHBIX OTAOB Pa0OThL. OTUYET COMEPKUT HE
rpyOble oMOKHM U HETOYHOCTH, OIMOKH B 0(pOpPMIICHHUHU.

2

(Hey10BJIETBOPHUTEIHHO)

PaboTa BBIMOIHEHA HE TIOTHOCTHIO, WIIH 00bEM BBIIOTHEHHOMN
4acTU pabOThI HE MO3BOJISET MOJYIUTh IPABUIIBHBINA PE3YNIbTAT,
WTH CJIENaTh MpaBUIIbHBIE BEIBOABI. CTYJIEHT HE CMOT
CaMOCTOSITEJIbHO OCYIIIECTBUTh MOHTaXX HEOOXOMMOTO
o0opynoBanus. ONBITEI MPOBOJSATCS C HAPYIICHUEM YCIOBUN U
PEKUMOB, 00ECTIEYNBAIOIINX MOJIYICHHE MPABHIIBHBIX
PE3yIbTAaTOB U BEIBOJIOB. HapyIieHb! TpeboBaHuUs TPaBIII
TeXHUKH Oe30macHoCTU. B oTdeTe 0 1aboparopHoii pabote
OTCYTCTBYET OINKCAaHUE OTJENIbHBIX ITanoB paboTel. OTUeT
COIEPXKUT TPyObIe OMMMUOKH U HETOYHOCTH, OIIMOKH B

oopmIIeHHN.
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4. Y4ueOHO-MeTOAUYecKoe U HHPOPMALIMOHHOE o0ecrievyeHne
JIadopaTOPHBIX padoT
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