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1. MMacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

1.1.06s1acTh npuMeHeHNs

@DOHJT OLEHOYHBIX CPEACTB JUIsl MPOBEIEHUS TEKYIIEro KOHTPOJIA U MPOMEKYTOUHON
arrectanuu obyuaromuxcs (nanee — MOHJ OLIEHOYHBIX CPEJICTB) MpeIHa3HAuYeH JJISi IPOBEPKH
pe3ynbTaToB ocBoeHms ydeOHou mucummi COO.01.11 ®dusuka oCHOBHOW MpodhecCHOHATBHOM
0o0pa3oBaTeNbHONW MPOTrpaMMBbl  CPEIHEro MpodecCHOHAIbHOrO Oo0pazoBaHus (manee —
obOpasoBarenbHas mporpamMma) 1o crneruanbHocT 54.02.01 Jlu3aiin (1o oTpacisam).

Vyeonas aucuurummaa COO.01.11 duszuka u3ydaercs B TEUEHHUE OJHOTO CEMECTPA.

dopma MPOMEKYTOUHOU aTTECTAIUU

CemecTp DopmMa aTTecTallul

Bropoit 3aueT ¢ OIleHKON

1.2.Ilnanupyemblie pe3yJibTaThl

B pesyabraTte ocBoenums mporpammbl yueOHod gucruiuimael COO.01.11 ®dusuka
YUUTBIBAIOTCS IJIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS 00pa30BaTENIbHOM POrpaMMBl:

JIMYHOCTHBIX:

- YyBCTBO TOPJOCTU M YBO)XCHHUS K MCTOPUU M JOCTIIKEHHUSM OTCUECTBEHHOW (hHM3MUYECKOM
HayKH; (PU3MYECKH T'PaMOTHOE IMOBEJCHHE B MPOPECCHOHANBHOW NEATENbHOCTH U OBITY MpHU
oOpareHuu ¢ mpudopamMu U yCTPOUCTBaMU;
- TOTOBHOCTb K MPOJOJDKEHUIO 00pa3oBaHMS M MOBBIIICHUS KBalU(pUKAUU B H30paHHOMA
npoeCCHOHATIBHON JIEATETLHOCTH U OOBEKTUBHOE OCO3HAHUE POIH (PU3MYECKUX KOMITCTCHIIUH
B ATOM;
- yYMEHHUS HCHOJb30BATh JOCTHKECHHUS COBPEMEHHOH (u3nueckoll HaykKM W (HU3HYECKHUX
TEXHOJIOTHI [JIsl TOBBIIIEHUS COOCTBEHHOT'O HWHTEIIEKTYaJbHOTO pa3BUTHUA B BbIOpaHHOU
poeCCHOHAIBHON JESTEIHHOCTH;
- YMEHHE CaMOCTOSITENbHO NOOBIBATh HOBBIC 7S ce0s (pu3mveckue 3HaHUS, UCTONb3YS IS
ATOTO JIOCTYITHbIE HCTOYHUKH WH(POPMAIIHH;
- YMEHUS BbICTPaMBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHHUS B KOMaH/E 10 PEIICHUI0 OOLINX
3a/1ay;
- YMEHHUE YIpaBIATh CBOEH IO3HABATEIBHOM JEATENBHOCTBIO, IMPOBOJIUTH CaMOOLIEHKY
YPOBHS COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeAMeTHBIX:

- HUCHOJb30BAHWE PA3IWYHBIX BHJIOB IO3HABATEIbHOM JEATENBHOCTH Ul  peIIeHUs
¢u3nveckux 3aaad, TMPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUS (HAONIOIEHUS, ONMMCAHUS,
U3MEpeHUs,  DKCIEPUMEHTA) I HW3YYEHHUS  Pa3IMYHBIX  CTOPOH  OKpYXKaromei
JeMCTBUTENLHOCTH;

- WCHOJBh30BAHWE OCHOBHBIX HMHTEUICKTYaJIbHBIX  OMNEpaIfii: TIOCTAHOBKM  3aJlayH,
(dopMynMpOBaHUS TUIOTE3, aHAIMW3a M CHUHTE3a, CPAaBHEHMs, OOOOIIEHUs, CHUCTeMaTH3allWy,
BBISIBIICHHSI TTPHYUHHO-CIICICTBEHHBIX CBSI3EH, MOWCKAa aHAJIOTOB, ()OPMYIHPOBAHUS BBIBOJIOB
JUIS. U3YYEHUS Pa3IMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SBJICHUN M MPOLIECCOB, C KOTOPHIMU
BO3HHKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPECCUOHAIBHOM cdepe;

- yMEHHuE reHepupoBaTh WU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE ISl peaIn3allny;

- YMEHHUE HUCTOJ30BaTh PA3IMYHBIC UCTOUYHUKHU VIS TONyUeHHs] GU3NIECKONW HH(MOpMAIIHH,
OLIEHUBATh €€ JIOCTOBEPHOCTH,

- YMEHHWE aHAIHM3MPOBAThH U MPEICTABIATH MHPOPMAITUIO B Pa3TMYHBIX BUJAX ;

- yMEHHE MYyOJUYHO TMPEJACTAaBIATh pPE3yJNbTaThl COOCTBEHHOTO HCCIEOBAaHUS, BECTH
TMCKYCCHH, JIOCTYITHO W TapMOHWUYHO CoOdYeTas cojaepkaHhue ¥ (OPMBI IPEICTABIISIEMOM
uH(popMaIuy,

NpeIMeTHBIX:
- (OpMHUPOBAHHOCTHh TPEACTABICHUA O POJIM U MecTe (U3UKH B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa; MOHMMaHHE (U3UYECKOH CYIIHOCTH HabaromaeMblx BO BceeneHHOH sBIeHMH,
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ponu Gu3MKA B (POPMUPOBAHWUU KPYyro3opa M (PyHKIIMOHATHHOW T'PAMOTHOCTH YEJIOBEKa JJIS
peIIeHUs TPAKTUIECKUX 3a71a4;

- BJIaJiIcHHME OCHOBONOJATalOMUMU (PU3NYECKUMH MOHITHIMH, 3aKOHOMEPHOCTSAMHU, 3aKOHAMHU
U TCOPHSIM; YBEPCHHOE UCTIOIb30BaHUE (PU3NICCKON TEPMUHOIIOTHH U CUMBOJIUKH,

- BJIaJilcHUE OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHUS, HWCIOJIb3YEMbIMU B (HU3HUKE:
HaOJIOJICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymeHue o00pabaTbIBaTh pe3ylbTaThl H3MEpPEHUM, OOHAPYKUBATh 3aBUCUMOCTb MEXKIY
(bU3HYECKUMU BETMUYMHAME, OOBSCHSATD MOJIYYEHHBIC PE3yJIbTAThI U JICTIaTh BBIBOIBL;

- cOopMHUPOBAHHOCTb YMEHHUS peniath (pu3nuecKue 3a1auu;,

- cOopMHUPOBAHHOCTh yYMEHHS MPHUMEHATH TMOJyYEHHBbIC 3HAHUS NI OOBSCHEHUS YCIOBHIA
npoTeKkaHus (pU3MUecKux SIBICHUN B MHpUpoje, NMpodecCHOHANbHON chepe U ISl MPUHSATHUS
MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

- copMHUPOBAaHHOCTH COOCTBEHHOU MO3WIMU MO OTHOIICHHIO K (pusmueckoil nHpopmanuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

Obwue xomnemenyuu (OK):
Ilepeyenb popMuUpyeMBbIX KOMIIETECHIIUI

OK 01 [BeiOupats criocoObl pemeHust 3a1a4 Mpo(ecCHOHATBHON e TeFHOCTH TPUMEHHUTEIBHO K

[pa3JIMYHBIM KOHTCKCTAM;

OK 02 [Mcnonp30BaTh COBpEMEHHBIE CPECTBA OUCKA, aHAIM3a U MHTEpIpeTalli HHPOpMAaIuY 1

ECATCIIbHOCTH.

MH(OPMALlMOHHBIE  TEXHOJIOTMM  JJI  BBINOJIHEHHS  334ady  Npo¢eCcCHOHAIbHOU

OK 03 [lmanupoBaTh H peaTM30BBIBATH COOCTBEHHOE MPO(ECCHOHAIFHOE W JMYHOCTHOE

CUTYyallusiIX.

pa3BUTHE, MPEANPUHUMATEIbCKYIO JEATEIBHOCTh B  MpodeccHoHaIbHOU  cdepe,
MCIIOJIb30BaTh 3HAHMUS 10 (PUHAHCOBOM T'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX

OK 04 [DddexTrBHO B3auMOACHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05 OCYH_IGCTBIISITB YCTHYIO U ITMMCBMCHHYKHO KOMMYHHUKAIIUIO Ha TOCYHAPCTBECHHOM SA3BIKC

KOHTCKCTA.

Poccuiickoit ®enepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBbHOTO M KYJIbTYpPHOTO

OK 07 (CopelicTBOBaTh COXPaHEHHUIO OKPYXKAIOIIEH Cpenbl, pecypcocOepekeHnI0, NPUMEHSTH,

TEICTBOBATh B YPE3BbIYANHBIX CUTYALIHSIX.

BHAHUS 00 M3MEHCHUH KJIIMMaTa, MPUHIUIIbBI 6epe)KJ'II/IBOFO IIpOU3BOJACTBA, 3(1)(1)CKTI/IBHO

Jluunocmmuowie pes3yiomamasl peaiulayuu npocpamMmsbl 60CRUMAHUA

[IposBasromnid U JEMOHCTPUPYIOLIUN YBaXKCHUE K JIOJAM TPyJa, OCO3HAOLIUN JIP 4
IIEHHOCTh cOOCTBEeHHOTO Tpyaa. CTpeMsimuiicss K GOPMUPOBAHHIO B CETEBOM Cpelie
JIMYHOCTHO U MPO(eCcCHOHATBHOTO KOHCTPYKTUBHOTO «II(PPOBOTO CIEAAY.

Cobmroaronuii ¥ mpomaraHAUPYOIIUN MpaBuia 3I0poBOro U 6e3omacHoro odpasa JP9
KHU3HU, CHOPTA; Mpenynpexaamuil J1ud0o MpeoaosIeBalolMi 3aBUCUMOCTH OT
ankoroisi, Tabaka, ICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.A. COoXpaHSIOmuUil
MCUXOJOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXHBIX WM CTPEMUTEIIHHO
MEHSIOIIMXCS] CUTyalusX;

3aboTamuiics O 3alIMTe OKPYXKAWIIeH Ccpeabl, COOCTBEHHOW U UYKOH JP 10
0€30MMacHOCTH, B TOM YHucCIe TU(POBOH;

JlemoHcTpupyomuid ymeHue 3(QpQPeKTUBHO B3aWMOJEUCTBOBaThH B KOMaHJE, BECTU JIP 13
JIMAJIoT, B TOM YHUCJIE C UCIOJIb30BAHUEM CPEICTB KOMMYHHUKAIUU

[Tonp30BaTbest TPOQECCHOHAIBHONW JOKYMEHTAllMe Ha TOCYJapCTBEHHOM | JIP 16

MHOCTpPaHHOM s3bIKax. (B pea. [Ipukaza Munnpocsemenust Poccun ot 17.12.2020 N
747)
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1.3.1loka3aTein OlIeHKH Pe3yJbTATOB 00yUYeHUsI

Pe3yabTaTrhl 00yueHHus HaumeHoBaHHe
Conep:xanue yueOHOM (ocBOEHHbBIE IUYHOCTHBIE, Bun OLICHOYHOI'0
JUCIUIIJINHBI MeTanpeaMeTHbIe, MpeAMeTHbIe KOHTpoOJIsI | cpeacTBa/dgopma
Pe3yabTATHI) KOHTPOJIA
1 cemecTp
Pasngen 1. Mexanuka
Tema 1.2 3aK0oHEI OK1,2,3,4,5,7, Tekywmuii IIpoBepka
MexaHuka HeroToHa JIP 4,9,10, 13, 16 J1a00paTOPHBIX
pabot
Pasnen 2. Moaekyasipaas ¢pusnka. Tepmoannamuka
Tema 2.3 ColicTBa OK1,2,3,4,5,7, Texymmmii IIpoBepka
mapoB. CBoiicTa JIP 4,9,10, 13, 16 J1ab0paTOPHBIX
xkuakocteil. CBoiicTBa pabot
TBEPABIX TCJI
Pazgen 3. Kosie0anusi 1 BOJIHBI
Tema 3.1. OK1,2,3,4,5,7, Texymuit IIpoBepka
MexaHudeckue JIP 4,9, 10, 13, 16 J1a00PaTOPHBIX
KoseOaHus. Yupyrue pabort
BOJIHEI
Pazgen 4. OnTuka
Tewma 4.1. IIpupona OK1,2,3,4,5,7, Tekyuuii IIpoBepka
cBeTa. Boanoskie JIP 4,9, 10, 13, 16 J1a00PaTOPHBIX
CBOWCTBa CBETa pabot
Pazgen 5. DOpomonus Beenennoii
Tema 5.2. DBomronus OK1,2,3,4,5,7, Texymmmii Pemenue 3amau
3Be3/. [ 'unoresa JIP 4,9,10, 13, 16
MTPOUCXOXKICHUS
CoOJIHEUHOW CHCTEMBI.
Temsr 1.1-5.2 [IpomexxkyTou | 3adeT C OIEHKOU
HBIN

OLICHKH 34 BECh KYpC

CucreMa KOHTPOJISA M OLEeHKH Pe3yJibTATOB

B coorBerctBUM ¢ y4eOHbIM IutaHoM 1o yuebHou oJucyuniune COO.01.11 Pusuka
IPEIYyCMOTPEH TEKYIIUI KOHTPOJIb BO BPEMS IIPOBEACHUS 3aHATUH, pyOeKHbII KOHTPOIIb 1OCIe
U3yUYeHHs pasziesia, MPOMEXKYTOUHAasl aTTecTalust B OpMe 3adeTa C BBICTABICHHEM HTOTOBOM

2. 3aaHus 1J151 KOHTPOJISA U OLEHKH
2.1. 3aganus I TEKYLIEro KOHTPOJIA

Mexanuka

Tema 1.2. 3akonbl mexanuku HboToHa

JlaGoparopHnasi padora Ne 1 HccienoBanue ABMKEHUS TeJia MO JAedCTBHEM NMOCTOSHHOM
CHJIBI.

Heanb padorei: 1) n0Ka3aTh, 4TO IBMKEHHE TeIa- PABHOYCKOPEHHOE;

2) BBIUNCIUTD YCKOPEHUE ABU)KCHHUS.

OO0opynoBaHme: MTaTUB, HANIPABIIAIONIAs peiiKa, KapeTKa, CEKyHIOMED € ABYMS JaTUUKaMH.
Cxema ycTaHOBKHU:
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Ha teno nefictBytor 3 cunbl. Ecnu reomerpudeckas cymma Cril O0JIbIIE HYJISA, TEJIO IBHKETCS C
YCKOpPEHUEM.

" T g —
Cornacno BTopomy 3akony Herotona ™9 * N + Fmp. =ma

Xon paboThI:

1. YCTaHOBHUTH HATIPABIAIONLYIO PeiiKy Mpu oMol mratusa o yriaom 30° ( h=22 cm).

2. K cexynnoMmepy NOJKIHOUNTH AaT4UKU. OAMH AAaTYMK YCTAHOBUTH HA PAcCCTOSHUM 6 CM
OT Hayasla peiiku. Bropoii- natunk OyaeT ycTaHaBIMBaThHCS Ha paccTosHuU 25¢cM, 30cMm,
35¢cm.

3. Kaperky ycraHaBimBaeM Ha HaNpaBIISIONIYIO PEUKY TaK, YTOOBI MArHUT PacHojiaraics Ha
paccTossHUU MEHee 1 cM OT IepBOro JaTyuKa.

4. OTnycTUTb KapeTKy U ONPEAEIUTh BpPeMs JBHKEHUS KapeTKU MeXay JaTuukamu. Onelt
HOBTOPUTH 3 paza. Pe3ynbTarel n3MepeHui 3anucaTh B TaOIULLY.

Tabiumia
Ne S, m t.c tep., C a, M/c? acp., M/c? Aa da | v/c?
cepun a
1 0,25 t1=

to=

t3=
2 0,30 t1=

to=

t3=
3 0,35 t1=

to=

t3=
O6paboTka pe3ynbTaToOB:

_a -t

1. Ipu nBmwxeHMU ¢ yckopeHueM, (eciu vo=0) 2

JIOM>KHO BBIMOJIHATHCS COOTHOLIEHHE
[IpoBepbTe BBINMOIHEHUE ATOTO paBeHCTBa. CaenaiTe BhIBO/I.
2. Ilo pe3ynbTaTam OIBITOB BEIYUCIUTE YCKOPEHHE:
_ 25
-
t .
)
PesynbTarhl 3aHeCUTE B TAOIHILY.
3. BeruncinuTe MakKCUMAJIbHYIO OTHOCUTEIBbHYIO OTPEITHOCTD:
Aa AS Ar
E=— =" +2—_

a 5 t

o

4.Beruucnure abCONMIOTHYIO MOTPEIIHOCTD: Aa e

5. Cnemnaiite BBIBOI.
Kpumepuu oyenku n1a6opamopHnuvix u npakmuiecKux paoom:
«OTIANYHO»: pa60Ta BBITIOJITHCHA ITOJIHOCTBIO U IMPABUJIBHO, CACTIAHbI ITPAaBUJIBHBIC Ha6J'IIOJIGHI/I$[
U BBIBOJIBI; DKCIIEPUMEHT OCYIIECTBJICH IO TUIaHy C YYeTOM TEXHUKH O€30MacHOCTH U MPaBHII
paboThI ¢ 000pyTIOBAaHUEM; TPOSIBICHBI OPTAaHU3AIIMOHHO-TPYAOBBIE YMEHUSI.
«Xopomo»: paboTa BBIITOJIHEHA NPABUIIBHO, C/ICTaHbl TIPABUIIbHBIC HAOIIONECHHUS U BBIBOJIBI, HO
IIpU 3TOM 3KCHCPUMCHT MPOBCACH HC MOJHOCTHIO WK AONYIICHBI HCCYIICCTBCHHBIC OH_II/I6KI/I B
pabote ¢ 000pyTI0BaHUEM.
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«Y10BJIETBOPUTEIBLHO»: Pa0OTa BBHINOJHEHA NPAaBWIBHO HE MEHEE 4YeM HAIOJIOBUHY WU
JIOMYIIIEHa CYIIeCTBEHHasl OIIMOKa B XOJE HSKCIEpUMEHTa, B OOBSCHEHHWH, B O(POPMICHHU
paboThI, B COOIOCHUY TIPABUII TEXHUKH O€30MaCHOCTH TPU paboTe C 000pyIOBaHHEM, KOTOpast
UCTIPABIIAETCS 110 TPEOOBAHMIO MPETIOIaBaATENs.

«Hey10B1eTBOPUTEJILHO»: JIONYIIEHB ABe (W 0Ooyiee) CyIIeCTBEHHBIE OIMMOKH B XOJIe
OKCIIEPUMEHTa, B OOBSICHEHHH, B odopmiieHUU pPadOThl, B COOJIOIEHUU TPABHI TEXHHUKHU
0€30MacHOCTH TIpU paboTe ¢ 000pyIOBaHUEM, KOTOPBIE CTYJICHT HE MOKET UCIPABUTH JIaXe IO
TpeOOBaHUIO IIPENOaBaTe

JlabopaTopnasi paGora Ne2: CoxpaHeHHe MeXaHMYeCKON IHEPIruu NPH IBHKEHUH TeJIa MO/
JAeificTBHEM CHJI TSIZKECTH M YIIPYTOCTH.

Tema: "CoxpaHeHHE MEXAHUYECKOW SHEPruy IpHU ABWKEHUHM Tejla IMOJ JACHCTBUEM CHJI
TSKECTH U ypyroctu"
Heab: cpaBHUTH B€ BEIMUYMHBI—YMEHBIICHHE MOTEHIIMAIBLHON SHEPTUN MPHUKPETIICHHOTO K
MPY>KHWHE TeJIa MPU €ro MaJleHUH U YBEIMUYCHHUE MOTEHIIUATLHON YHEPTUU PACTSIHYTON IPYKUHBI.
IIpudopsl u MmaTepuabl: 1) AMHAMOMETp, KECTKOCTh MPYXKUHBI KOTOporo paBHa 40 H/m; 2)
JTUHEWKa u3MepuTenbHas; 3) Tpy3 U3 Habopa 1o MexaHuke; macca rpysa pasna (0,100 £0,002)
Kr; 4) dbukcarop; 5) mrTatuB ¢ MyPTON U JIAMKOH.
OcHOBHBbIE CBe/IeHUS.
Ecnu Teno cnocobHo coBepmuTh paboTy, TO TOBOPAT, YTO OHO O0JIaaeT SHEPrueH.
Mexanu4eckasi JHeprusi TeJia — 9M0 CKAIAPHAA GeIUYUHA, PABHAS MAKCUMATbHOU padbome,
KOmopas Modicem Oblmb CO8epULeHa 8 OAHHBIX YCILOBUSIX.
O6o3navaercst E Enununa suepruu B CU 11k = 1H*m]
Kunernueckasi 3Heprusi — 3T0 HEPrus Tena, 00yCIOBICHHAS €ro ABIKEHUEM.
Quzuyeckas 6eIUYUHA, DPABHAS NONOBUHE NPOU3BEOCHUs MAcCcbl mend Ha Keaopam e20
cKopocmu, Hazviéaemcsi KHHETHYECKOM YHepruen reJia;

Kunernueckast sHepruss — 3T0 3Heprus ABWKeHUsA. KHHeTndeckas >Heprus Tena Maccou M,

—_
JBWKYIIETOCS CO CKOPOCThIO VW paBHa paboTe, KOTOPYI [OJDKHA COBEpIIMTH CHJIA,
NPUIIOKEHHAs K MOKOSIIEMYCsl TeTy, YTOOBI COOOLIUTH MY ATY CKOPOCTb:
v’
A= - =E,.
Hapsiny ¢ kuHeTHueckoi sHeprueit Ui sHepruei IBUKEeHUs B (PU3MKe BaXXHYIO pOJIb UIPaeT
TIOHSATHE MOTEHIIUATLHOW YHEPTUM UM JHEPTHH B3aUMOAeiiCTBUS TeJ.

IHoTeHUMANbHAS dHEPIUSl — dHepeus mend, 00YCN08NEHHAA 63AUMHBIM PACNOJIONCEHUEM
83aUMOOCUCMBYIOWUX MedHcOY co00U men Ul yacmell 00HO20 med.

IMoTeHuuanbHasi 3Heprus Tejla B MoJie CWJIbI TAkKecTH (TMOTEHLMAIbHAS SHEPrusl Tena,
MOHATOTO HAJT 36MJIEH ).

Ep =mgh

Ona paBHa paboTe, KOTOPYIO COBEPIIACT CHJIa TSHKECTH MPH OIYCKAaHWH Tela Ha HYJIEBOH
YPOBEHb.

PactsiHyTas (uim cxarast) Mpy)KMHA CIIOCOOHA TIPUBECTH B JIBKCHHE TPUKPEIUICHHOE K HEel
TEJI0, TO €CTh COOOIIUTH TOMY Tely KHHETHYECKyto sHepruio. CieoBaTesIbHO, TaKkas MPYyKHUHA
oOnamaer 3amacoMm sHepruu. IloTeHuumanbHON »HHeEprueil NpyXKuHbl (WIH JIOOOr0 YIPYro
e OpPMHUPOBAHHOTO TeJA) HA3bIBAIOT BEJIUUUHY

kx?
E e =
, T1e k — )KeCTKOCTh MPYKUHBI, X - a0COIIOTHOE yIJIMHEHHUE Tea.
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I[loTeHunanbHasi 3Heprusi ynpyro aeOpMHPOBAHHOIO TeJla pasHa pabome CUTb
YApYy20Cmu npu nepexooe U3z OGHHO20 COCMOSAHUA 8 COCIOsAHUE C HY1e6olU deghopmayuell.

[ToreHuuanbHass SHeprus HpU yOpyroil nedhopmanud — 3TO DHEPrus B3aUMOICHCTBUS
OTJENbHBIX YacTel TeJa MeX 1y co00i CHIIaMH YIPYTOCTH.

Ecnu tena, cocTaBisiomye 3aMKHYTYI0 MEXaHMYECKYI0 CHCTEMY, B3aUMOJEHCTBYIOT MEXIY
COOOH TOJNBKO CHJIAMH TATOTEHHS W YHOPYTOCTH, TO paboTa 3THX CHJ paBHA HM3MEHEHUIO
MOTEHUUAIBHOU SHEPTUH TEJ, B3SITOMY C IPOTHUBOIIOJIOXKHBIM 3HAKOM:

A =—(Ep2 — Epl).

[To Teopeme 0 KUHETHUYECKOI SHEPruu 3Ta paboTa paBHA U3MEHEHUIO KUHETHYECKOM SHEPruu
Te:

A =Ek2 - Ek1

CnenoBarenbho Ek2 — Ek1 =—(Ep2 - Epl) wm Ekl + Epl = EK2 + Ep2.

CymMMa KMHETHYeCKON M NMOTEHIHAJbHON SHEPruM TeJ, COCTABJISIIONIUX 3aAMKHYTYIO
CHCTeMY U B3aMMO/IeCTBYIOIIMX MeKAY CO00H CHJIaMM TATOTeHUsl M CHJIAMM yNPYrocTH,
0CTAeTCH HEM3MEHHO.

OTO yTBEP)KIACHHUE BBIPAKAET 3AKOH COXPAHEHUA IHEep2uu B MeXaHWdeckux mnporeccax. OH
ABJISIETCS CIIEICTBHEM 3aKOHOB HbroToHa.

Cymmy E = EK + Ep Ha3bIBarOT MOJIHOW MeXaHHMYECKOH YHEPTHeH.

[Hotnast MexaHnYecKasi JHEPrusi 3aMKHYTON CHCTeMBbI TeJl, B3aMMOAEHCTBYIOIIUX MEKIY
€000l TONbKO KOHCEPBATHBHBIMH CWJIAMH, NpPH JIIOOBIX JABW/KEHHUSX ITHX TeJl He
usMmensiercs. IlpoucxoasaT Juib B3aUMHbBIE NIPeBPALLICHUs MOTEHIUAJBHON JHEPIUHU TeJ B
HX KHMHETHYECKYI0 JHepruio, M Hao0OpOT, MJIM Iepexo/l HepPruM OT OJAHOI0 Tejla K
Apyromy.

E =Ex + Ep = const

3aKOH COXpaHEHMs MEXAHWYECKOW HJHEPrUM BBINOJHAETCA TOJBKO TOIZA, KOIAa Tela B
3aMKHYTOM CHCTEME B3aUMOJEHCTBYIOT MEXAYy COOOH KOHCEPBAaTUBHBIMU CHJIAaMH, TO €CTh
CUJIAMH, AJI1 KOTOPBIX MOYKHO BBECTH MOHAITHE TOTEHIIUAIBHONW SHEPTHH.

B peanbHbIX yCIOBHSX NPAaKTUYECKHM BCEr/a Ha JBMIXKYIIMECS Teja Hapsjay C CUIaMH
TATOTEHUS, CUIAMH YIPYTOCTH U IPYTMMH KOHCEPBAaTUBHBIMM CHJIAMHU JIEHCTBYIOT CHJIbI TPEHUS
WJIM CUJIBI COTIPOTUBIICHUS CPEIb.

Cuna TpeHus He sSBJIsIeTCs KOHCEpBaTUBHOW. PaboTa CHIIbI TPEHUS 3aBUCHUT OT JJIUHBI ITYTH.

Ecnu Mexny Tenamu, COCTaBIISIIOIIMMU 3aMKHYTYIO CHCTEMY, JIEHCTBYIOT CHUJIBI TPEHHUS, TO
MEXAaHUYECKas PHEpPIrHus He coxpaHsercs. YacTp MEXaHMYECKOW HHEPrMM IPEBpallaeTCs BO
BHYTPEHHIOIO SHEPTHUIO TeJl (HarpeBaHUe).

Onucanue yCTAaHOBKH.

s paboThl MCHONB3YyeTCsl YCTAaHOBKA, MOKa3aHHas Ha pucyHke. OHa mpenacTaBisieT coOoi

YKpPEIUIEHHBIN Ha ITaTUBE IMHAMOMETp ¢ hpukcatopom 1.

i ER i R B3 o] o het ¢ |
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[IpyxuHa AMHAMOMETpa 3aKaHYMBAETCS MPOBOJIOYHBIM CTEPXKHEM C KproukoM. Dukcatop (B
YBEIMYEHHOM Maciitabe OH TMOKa3aH OTAEIbHO — TMoMedYeH mudpoi 2) — 3T0 Jierkas
MJIacTUHKA U3 mpoOku (pazmepamu 5 X 7 X 1,5 MM), mpope3aHHas HOKOM /10 ee 1eHTpa. Ee
HACa)kKMBAIOT Ha IIPOBOJIOYHBIN CTEp)KEHb OUHaMoMeTpa. PuKcartop IOJDKEH IepeMelaThes
BJIOJIb CTE€P>KHSI C HEOOJBIINM TPEHHUEM, HO TPEHHE BCE e JOJIKHO OBITh JOCTATOUHBIM, YTOObI
¢ukcarop cam 1o cebe He magan BHU3. B 3TOM Hy)XHO yOeauThcs mepen HauajaoM pabotsl. Jlis
3TOro (PMKCATOp YCTAaHABIMBAIOT Y HUKHETO Kpas IIKajbl HA OTPAaHUYUTENILHON ckoOe. 3aTteM
pacTIAruBaroT U OTIIYCKAOT.

®ukcaTop BMECTE C IPOBOJIOYHBIM CTEPKHEM JIOJDKEH MOJIHATHCA BBEpPX, OTMEYas 3TUM
MaKCHUMaJIbHOE YJIMHEHHUE TPY>KUHBI, PABHOE PACCTOSHUIO OT yropa 110 (hukcaTopa.

Ecnu nonmusATe Tpy3, BUCALIMI Ha KPIOYKE JWHAMOMETpA, TaK, 4YTOOBI MpyKMHA HE ObLIa
pacTsHyTa, TO IOTEHLIMAJIbHAS YHEPTHs Ipy3a IO OTHOLIEHUIO, HAIIPUMED, K TIOBEPXHOCTHU CTOJIA
paBaa mgh. Ilpu nanenun rpysa (omyckaHue Ha paccTosiHue X = h) MOTeHIMaabHAs SHEPrus
rpy3a yMEHbBIIUTCS Ha
E1=mgh
a SHEpTHs MPYXHUHBI IIPH e 1eopMaIiy YBEITUINBACTCS HA
E2=kx?/2
ITopsinok BbINOJIHEHHUS PadOThI
1. I'py3 u3 Habopa 1Mo MeXaHUKe MPOYHO YKPEIUTE Ha KPIOUKE TUHAMOMETpA.

2. [lopauMuTe pyKOil rpy3, pasrpysxas MpyXKUHY, U YCTAHOBUTE (PUKCATOP BHU3Y Y CKOOBI.

3. Ornycrure r1py3. Ilamas, rpy3 pactsaHer npyxuHy. CHUMHUTE TIpy3 U IO IOJOKEHUIO
¢ukcaropa U3MepbTE JUHEHKON MaKCUMaJIbHOE YAJIMHEHUE X MIPY>KUHBI.

4. TToBTopuTE OMNBIT AT pa3. Haliqute cpeanee 3nauenue h u x

5. loncuuraiite E;,=mgh u E2;,=Kx?/2

6. Pesynbratel 3aHecute B TaOIUILY:

Ne h=Xmax, Nep=Xep, E1cp, Ezcp,

onbITaM M n I[)Kp I[)Kp E1cp/ Ezep
1

2

3

4

5

7. CpaBuute oTHOIIeHUE E/cp/ E2¢p C €AMHUIICH U CHENANTE BBIBOJ O MOTPEUTHOCTH, C KOTOPOi
OBLIT TPOBEPEH 3aKOH COXPAHEHUS YHEPTHUH.
8. OTBEThTE Ha KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopHasi padora Ne 3. BeinoJsiHeHue J1abopaTopHoii padorsl «Onpenesienue
BJIAYKHOCTH BO3yXa»

enb: 0CBOUTH MPUEM OINPEAEIICHUS] OTHOCUTEIBHON BIIAXXKHOCTH BO3yXa, OCHOBAHHBIH
Ha UCIOJIb30BAaHUU TICHXPOMETpA.

Oo6opynosanme: 1. Ilcuxpomerp

MeToauyeckue yKazaHus:

Teopus:

B armochepHoM Bo3myxe Bcerga MPHCYTCTBYIOT IMapbl BOJBI, KOTOpas HCHapsETCs C
MOBEPXHOCTU MOPEH, pEK, OKEaHOB U T.II.

Bo3oyx, codeporcawuti 6005101 nap, Ha3vl8arom BIAAKHBIM.

BnaxxHocTh BO31yXa OKa3bIBa€T OTPOMHOE BIMSIHME HA MHOTHE MPOLECChl HAa 3eMiie. Ha
paszButHe (HIopbl U payHbI, HA ypOXKall CeIbX03. KyJIbTYp, HAa TPOIYKTUBHOCTH )KHBOTHOBOICTBA
U T.1. BnaxxHocTh BO3/1yXxa UMeeT OOJbIIIOe 3HAUCHUE IS 3J0POBbS JIFO/ICH, T.K. OT He€ 3aBUCHT
TEIJIOOOMEH OpraHW3Ma 4YeloBeKa ¢ OKpyxkatomed cpefoi. [lpm HHU3KOW BIAKHOCTH
MPOUCXOIUT OBICTPOE HCIAPEHHE C MOBEPXHOCTU M BBICHIXAHHE CIM3UCTOM 00OJOYKM HOCA,
TOPTaHU, YTO MPUBOIUT K YXYALLICHUIO COCTOSIHHUSI.
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3HaYuT, BJIAKHOCTH BO3AYyXa HAJI0 YMEThb M3MEpPATh. [l KOJIMYECTBEHHOM OLIEHKHU
BJIQ)KHOCTHU B03z[yxa I/ICHOJIBSYIOT TIOHATUS aGCOHIOTHOﬁ 158 OTHOCHTGHLHOP'I BJIQ)KHOCTH.

AOCOIIOTHAsI BJIA’KHOCTH — BEJIMUMHA, ITOKA3bIBAIOIAs, Kakas macca IapoB BOJIbI
Haxoautcsd B 1 M? Bo3ayxa (T.e. 3TO IUIOTHOCTH BOJsHOTO mapa). OHa paBHA MapluaIbHOMY
JIaBJICHUIO Mapa MpH JaHHOW TeMIlepaType.

IMapunanbHoe JaBJieHHe Mapa — 3TO JABJICHHE, KOTOPOE OKa3bIBaJl Obl BOASHOM map,
HaxOISAIINNCS B BO3yX€E, €CJIM Obl BCE OCTAILHBIE Ta3bl OTCYTCTBOBAJIH.

OTHocHTeIbHAS BJAXKHOCTb BO3/1yXa — 3TO BEJIMUKHA, TTOKA3bIBAIOINIAS, KaK JaJieK map
OT HACBHIIIEHUSA. DTO OTHOIICHUE MAPIHAIBHOTO JABJICHUS P BOASHOTO Mapa, COAEPKAIIEToCs B
BO3JlyX€ TIpU JIaHHOW TeMmIeparype, K JaBJICHUIO HACBHIIIEHHOTO  Tapa Po Ipu TOM ke
TEeMIIepaType, BBIPAXKCHHOE B MPOIEHTAX:

v L 00
£y

Ecmu BO3myx HE COOEPXHUT MapoB BOJBL, TO €ro aOCONOTHAs W OTHOCHTEIbHAs
BIaxHOCTh paBHbI 0. [IpenenbHoe 3HaueHne oTHOCUTENBHOUN BiaxkHOCTH — 100%. HopmanbHoi
JUISI YEJI0BEYECKOTO0 OpraHu3Ma CUUTAeTCs BIaKHOCTh 60%.

s U3MEpEeHUs BJIQXKHOCTH BO3IyXa UCIOJIB3YIOT
puOOpPH TATPOMETPHI U IICHXPOMETPbI.

1. Konagencanuonubiii rurpomerp. COCTOUT U3 YKpPEIUIEHHOM Ha IOJCTaBKe
METaJUINYECKON KPYTIIoH KOPOOOUKH C OTIOIMPOBAHHON TUIOCKOW MOBEPXHOCTHI0. B KOpoOoUKe
CBEpXYy UMEIOTCS JIBa OTBEpCTUA. Uepe3 0JIHO U3 HUX B KOPOOOUKY HANMUBAIOT 3QHP U BCTABISAIOT
TEPMOMETP, a JpPYyroe COEOUHSAIOT C PE3UHOBOM rpymeid. JlelicTBUe KOHJIECHCALIMOHHOIO
TUTPOMETPa OCHOBAHO Ha OMPEIEICHUH TOUYKH POCHI.

Touka pocbl —omo memnepamypa, npu Komopou B0OAHOU NAp, COOEPHCAWULC 6
8030yXxe, CMAHOBUMCSl HACLIUEHHBIM.

[IponyBaroT BO3ayx dYepe3 3¢gup (C MOMOINBIO PE3HMHOBOM TPyIIH), TpU 3TOM 3Up
OBICTPO HCTAPSAETCS U OXJIAKIAET KOpoOouky. Cioil BOASHOTO Tapa, HaXOSMIIUICS BOIH3U
MOBEPXHOCTH KOpOOOYKHM, Onmaromapss TemIoOOOMEHy TOXKE€ CTaHeT oXJaxnuatecs. llpu
OTpE/ICICHHOW TeMIlepaType 93TOT BOJSHOW TMap HaYHEeT KOHJCHCHPOBAThCS W HA
OTIIOJIMPOBAHHOW TMOBEPXHOCTH KOPOOOUKM TMOSBISIOTCS Kameidbku Boabl (poca). Ilo
TEPMOMETPY ONPENENSIOT ATy TeMIIeparypy, 3To U OyAeT Touyka pockl. B tabnuue «/laBnenue
HACBIIIEHHBIX MMAPOB U WX IMJIOTHOCTH MPH PA3TUYHBIX TEMIIEpaTypax» MO TOYKE POCHI HAXOJAT
a0COTFOTHYIO BJIAKHOCTh — COOTBETCTBYIONIYIO 3TOH TeMIIEparype IIOTHOCTh MapoOB WM HMX
JaBJICHHUE.
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JlaBJ/ieHHe HACHINIEHHBIX MIAPOB H HX ILIOTHOCTH NIPH PA3JIMYHBIX TEMIEPATYpax
t, °C p,a | p*10? t, °C p.a | p*I1073, t, °C p.Ma | p*I103,

Kr/m3 Kr/m3 Kr/m3
-5 401 3,24 6 933 7,30 17 1933 14,5
-4 437 3,51 7 1000 7,80 18 2066 15,4
-3 476 3,81 8 1066 8,30 19 2199 16,3
-2 517 413 9 1146 8,80 20 2333 17,3
-1 563 4,47 10 1226 9,40 21 2493 18,8
0 613 4,80 11 1306 10,0 22 2639 19,4
1 653 5,20 12 1399 10,7 23 2813 20,6
2 706 5,60 13 1492 11,4 24 2986 21,8
3 760 6,00 14 1599 12,1 25 3173 23,0
4 813 6,40 15 1706 12,8 26 3359 24,4
5 880 6,80 16 1813 13,6 27 3559 25,8

Uto0bl HAaWTH OTHOCHUTEIBHYIO BIIAXKHOCTb, HAJ0 JAaBJICHHME HACBHIIIEHHOIO Mapa IpH
TEMIIEpaType TOYKU POCHI pa3JeluTh Ha JaBICHUE HACBLIIIEHHOIO Iapa IpPHU TeMIlepaType
OKpY’KaroIllero Bo3iyxa 1 yMHOKUTb Ha 100%.

2. BouaocHoii rurpomerp. Ero paGota ocHoBaHa Ha TOM, 4YTO 00€3KUPEHHBIN
YEJI0BEYECKUI BOJIOC IIPU YBEIMYEHUM BIAXXHOCTH BO3AyXa YUIMHSETCS, a MPHU YMEHBLIICHUU
BJIQKHOCTH YKOpauuBaercsi. Bomoc o0opaumBaroT BOKPYT JIETKOro OJOKa, MPUKPENHUB OAWH
KOHEIl K paMe, a K JApyroMy NOJBEMMBAIOT rpy3. IIpn m3MeHeHMn IMHBI BOJOCa yKa3aTelb
(cTpenka), HMpUKperUIeHHbI K OlOKy, OyaeT ABHUraTbcs, nepememasich no mkane. Ilkamy
rpagyupyroT 10 3TAJJOHHOMY ITpHOOpY.

> -":' o
G «‘\\\\\iﬂt\\nu!\m‘l " v, -
o . I e ~
|

3. Ilcuxpometp. (0T Tpeu «mcuxpua» - xonoa). COoCTOMT W3 ABYX OJWHAKOBBIX
TepMOMETPOB. PesepByap oHOro M3 HUX OOEPHYT MapiieH, ONyIIEHHON B cocy/ ¢ BoAoi. Bona
CMauMBaeT Mapill0 Ha pe3epByape TepMOMeTpa M Impu e€ HCmapeHuH oH oxiaxaaercd. Ilo
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Pa3HOCTH TemIepaTyp CyXOro U BIQKHOIO TEPMOMETPOB IO IMCUXPOMETPUYECKON Taliuile
ONPENIETSAIOT BIIAXKHOCTh BO3yXa.

3aodanue: OTBETHTE MMCHbMEHHO Ha BCE [TOCTABJIEHHBIE BOIIPOCHI U IPUCTYIHUTE K
BBITOJIHEHUIO paOOTBHI.
Xoa padoThl.
3aganue 1. MI3mMepuTh BIa)KHOCTH BO3/1yXa C IIOMOILBIO IICUXPOMETPA.
1. [oaroroBuTh TaOMUIy AJI 3alIMCU PE3YIBTATOB U3MEPEHUN U BHIYMCICHUM:

Ne ommbiTa  teyxoro, °C tonanoro, °C At,°C ®, %

1

N

PaccmotpeTs ycTpoicTBO ICUXpoMeTpa.

IIo mokasaHusAM CyXOro TEpMOMETpa U3MEPUTH TEMIIEpaTypy BO3AyXa teyxoro B

ITOMEIICHUH.

3anucarh oKa3aHUs TEPMOMETPA, pe3epByap KOTOPOro 0OMOTaH Mapie taaxmoro

Boruncnuth pa3HOCTh MOKa3aHU TEPMOMETPOB At = teyxoro = temasmoro

ITo ncuxpomeTpudeckoil TabauIe onpeeanTh BIaXXKHOCTh BO3IyXa ¢

Pe3ynbTaThl ©13MepeHUii U BBIUMCICHUM 3aHECTU B TaOIUILY.

Crenaiite BBIBOJ O TOM, HOpMajbHas JIM BIa)KHOCTb BO3/1yXa B IOMEILEHUH.

OTBeThTE Ha KOHTPOJIbHBIE BOPOCHI.

KOHTPOJIBHBIE BOITPOCBHI

1. Ilouemy mpu mpoayBaHHUU BO3AyXa uepe3 3(pup, Ha MOIUPOBAHHON MOBEPXHOCTH CTEHKHU
KaMepbl TUTPOMETpa MOABIAETCs poca? B kakoil MOMEHT MOsBIsAETCS poca?

2. Tlouemy TmOKa3aHUSI «BIAKHOTO» TEPMOMETpa MEHbBIIE TMOKA3aHUH  «CYXOTo»
TepMomeTpa’?

3. Moryr mm B XOJ€ OIBITOB TEMIEPATYPhl «CYXOT0» H «BIAKHOT0» TEPMOMETPOB

0Ka3aThCsl OJIMHAKOBBIMU?

[Tpu kaKOM yCJIOBUHU Pa3HOCTH MOKa3aHUI TEPMOMETPOB HauOoJbIIas?

Moxer nu Temmeparypa «BIAXHOIO» TEPMOMETPAa OKa3aTbCs BBIIIE TEMIIEPATYPbI

«CyXO0ro» TepMoMeTpa?

6. Cyxoil U BIaXHBIH TEPMOMETP NMCUXPOMETpA MOKA3bIBAIOT OJIHY U TY )K€ TEMIIeparypy.
KakoBa oTHOCHTENBHAS BIIa)KHOCTH BO3/1yXa?

7. Kakum MoXeT OBbITh MpesiebHOe 3HAYCHUE OTHOCUTENILHON BIaKHOCTH BO3/yXa?

w

©oNo A

o s

Kputepuu oneHuBaHus BHINOJIHEHUS 3aJaHUI
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OmeHKa «OTJIMYHO» BBICTABIISETCS, €CIM pab0Ta BHIOJHEHA CAMOCTOSTEIFHO B ITOJTHOM
o0beMe C CcoOMoeHHEeM HEoOXOIUMOW TOCIIEAOBAaTEIbHOCTH TPOBEACHUS OIBITOB U
U3MEpPEHNH; B IPEICTABICHHOM OTYETEe NPaBWIBHO M AKKypaTHO BBIMOJHEHBI BCE 3allHCH,
TaOJMIBI, PUCYHKH, YSPTESIKH, TpaQUKH, BHIYUCICHHS M CACIaH BBIBOJ, a TAKXKE IPEICTABICHBI
OTBETHI HA JIOTIOJIHUTEIILHBIE BOTIPOCHI.

O1ieHKa «XOPOILI0» BHICTABIISIETCS B TOM ClIydae, €CJIH BBIITOJHEHBI TPEOOBAHUS K OLICHKE
5, HO: OBUIO JOMYIIEHO /IBa-TPH HEOYETa, WK He Oosee oHON Herpy0oil OIMOKH U OTHOTO
HEJI0YeTa, WK B Mpoliecce padoThl 00palaiuch K IPENoaaBaTelio 32 KOHCYIbTAllUCH.

OueHKa «yA0BJIE€TBOPUTEIbHO» BBICTABIIACTCS B TOM CIydae, €CIM padoTa BBINOJHEHA
HE MOJIHOCTBIO, HO 00BEM BBIITOJHEHHOW YaCTH TAKOB, YTO MOKHO C/ICJIATh BBIBOJIBI, HIIM €CJIH B
XOJIe TIPOBEICHUS OIbITAa M N3MEPEHHUI OBIIM JOMYIIEHBI CICTYIOMINE OMNOKH:

a) ONBIT MPOBOAWICS B HEPAUUOHAIBHBIX YCIOBUSX, YTO HPHUBEIO K IOJYYCHHIO
PE3YJIBTaTOB ¢ OOJIBILECH MOTPEIIHOCTHIO;

0) nim B oryere OBUIM AOMYIICHBI B OOIICH CIIOKHOCTM He 0ojee IBYX OIMOOK, a,
MMEHHO, B 3alMCSAX CJUHUI] W3MEPEHHs, B BBIYMCICHHAX, Tpadukax, Tabnuuax, cxemax, He
NPUHIMIHAIBHOTO ISl TAHHOW PabOThI XapaKkTepa, He TOBJIUSBIINX HA PE3YJIbTAT BBITOTHCHUSL.

OreHKa «HeY/0BJIeTBOPUTEIbHO» CTABUTCS B TOM CIIy4ae, eclii: paboTa BBIIIOJIHEHA HE
HOJIHOCTBIO, U 00BEM BBIIIOJHEHHON YacTH pabOoThl HE O3BOJISIET C/ICaTh MPABHIbHBIC BBIBOJIBI
WU B X071€ paOOTHI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUYCHHBIC B
TpeOOBAHUAX K OLICHKE «3».

JlabopaTtopnass pabdora Ne 4. BeinosHenue JaboparopHoii  padoThI
«JaexkTpoeMkocTb. KoHaencaropbi»

Hean:

1. O3HakoMJIeHME C MOCTOBBIM METOJOM M3MEpPEHMs DJIEKTPUUYECKOH eMKOCTH

KOHJIEHCATOopa.

2. OmnpeneneHne 3aKOHOB CI0KEHUSI EMKOCTEH MpHU MapajuieIbHOM U TOCIIE0BAaTEIbHOM
COEIMHEHUH KOHJIEHCAaTOPOB.

OO0opynoBaHMe: MCTOYHUK MEPEMEHHOTO TOKA, Mara3uH JTAJOHHBIX KOHAEHCATOPOB,
U3MepsieMble HEM3BECTHBIE KOHJEHCATOPbI, OcLuiLIorpad, peoxops (peocraT, BKIIOUEHHBIN Kak
MOTEHLIUOMETD).

TeopeTuyeckas 4acTb

Ecnu yenuHeHHOMY NPOBOAHMKY COOOIIMTH 3JIEKTPHUUECKUI 3apsia Q, TO MOTEHLHUAI

IPOBOJIHUKA ITIPUMET HEKOTOPOE 3HAYECHUE ¢ =0, IPUYEM Q ~ ¢, T.€. Q=C .. ClleoBaTeIBHO,

c=2-

4

ANEKTpUYECKasi EMKOCTh YEIMHEHHOT0 NMpoBoiHuKa. Ennnnna émkoctu — dapan (D).

KonnencaropoM Ha3bIBaeTCs cucTeMa M3 JBYX OJM3KO PACIOIOKEHHBIX NMPOBOJAHUKOB
(0OKkIamoK), pasleleHHBIX CJIOEM JWAJIeKTpuka. B  3aBUCHMOCTH OT (OpPMBI  OOKIIAIOK
KOHJIEHCATOPhI OBIBAIOT IJIOCKHE, IIMITUHIPUUECKUE U ChepruuecKue.

[lom eMKoCThIO € KOHJEHcCaTopa IOHMMAaeTcs (HU3NYecKas BEIUYMHA, paBHas
OTHOILIEHHIO 3apsjia Q, HAKOIUIEHHOTO B KOHJEHCATOpE, K Pa3sHOCTU MOTEHIMANOB (o, —p,)
MEXy €r0 OOKJIaKaMH:

Q .
P -0

DNEeKTPOEMKOCTh KOHJIEHCATOpPA 3aBHCHUT OT €ro (OpPMbI, FEOMETPHUECKUX Pa3MEPOB U
TMDJICKTPUIECKOHN TIPOHUIIAEMOCTH CPEJIBI, 3aIOTHSIONICH MMPOCTPAHCTBO MEXIy oOKiIaakamu. B
cllyyae IJIOCKOT0 KOHJIeHcaTopa

C=

68, (1)
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e £,=8,85:102 ®/M — onekTpuueckas MOCTOSAHHAS, &— JUDJICKTpUYECKAs

IIPOHULIAEMOCTh CPEJlbl, 3aIOJHSIOUIEN MPOCTPAHCTBO MEXAYy OOKiIagkaMu; d — paccTOsHUE
MEXy INIACTUHAMM, S - IUIOLa/lb OOKIAI0K.
Hpyroii BakHEMIIEH XapaKTEPUCTUKON KOHJIEHCATOpa SIBJISIETCS HANPsKeHHe Mpodos,
T... MHMHHMMaJbHas pPa3HOCTh MOTEHIUAJIOB Ha OOKJIaJKaxX, HOpPU KOTOPOH MPOUCXOIUT
AIIEKTPUUYECKUI pa3psia depe3 CIOM TUAIIEKTpUKa B KoHjaeHcartope. [IpoOuBHOE HampspkeHHe
3aBHCUT OT (POPMBI U pa3MepPOB OOKIAIOK U OT CBOMCTB TUAJIEKTPHUKA.
[Ipy mnpakTHUECKOM HCIIOJIB30BAaHUM KOHJCHCATOPOB ISl MOJYYEHUS HEOOXOIMMOit
E€MKOCTH COOMpPAalOT Oaraper U3 OTAENbHBIX 3JIEMEHTOB, COCOUHSS UX MOCIEIOBATEIbHO HIIU

NapajuIeIbHO.
[Ipy mocienoBaTeIbHOM COEAMHEHUM KOHJEHCATOPOB 3aps]l Ha OOKIagKax OCTaercs
BEIMYMHOM NOCTOSTHHOMN: Q = Q, = Q, = ..., HanpsbkeHus cymmupyrores: U =U, +U, + ...
Torna 3eKTpOEMKOCTb:
n
1 Zi , @)
Cnocn. i=1 Ci

[Ipu mocnenoBaTeIbHOM COCIMHEHUH HA KAl U3 KOHJAEHCATOPOB MPUXOIUTCS JIUIIb
4acThb PAa3HOCTH MOTEHUUATIOB A@ HANpsKEHUs] UCTOUHMKA, BCIEACTBUE YETrO YMEHBIIAETCS
BO3MO>KHOCTB ITPO00ST KOHAEHCATOPOB.

[Ipy mapajyieJJbHOM COCIMHEHUUM KOHJECHCATOPOB HAMNPSKEHUE OCTACTCA BEIUYUMHOU

nocrossHHOM: U =U, =U, = ..., 3apsaxa 6arapen koHaeHcatopoB: Q=0Q, +Q, +... .
Torga o0mmas 37€KTPOEMKOCTb:
n
Cip. = ZCi ' )
i=1

[IpoObuBHOE HampsbkeHHe Takoil OaTaped paBHO MPOOMBHOMY HANpsOHKEHHUIO TOTO U3
KOHJIEHCATOPOB, Y KOTOPOTO OHO HauMEHBIIIEE.
ITopsinok BbINOJHEHUs PaGdOThI

1. Cobparp nenb Mo cxeMmMe, H300pakeHHOW Ha puc. 1, MOAKIIOYMB KOHJEHCATOP
HEU3BECTHOM d11eKTpoEMKOCTH C ) .

2. BKIIOYMTH UCTOYHMK NMUTAHUS U ocLmiIorpad, J0KIaTbcs MOSBICHHUS Ha DKpaHe
ocrmuiorpada CUHYCOUIBI.

3. Ha mara3une emkoctell ycTaHOBUTh 3HaueHHe eMKocTH 0,5 Mk®. C momonipio 1BUKKa

peocTara JOOUThCSA Ha dKpaHe ocuuiaorpada npsamod nuHuM. Brectn 3Hadenus |, |, C, B

tabnuny 1.

4. Tlo popmyne (12) Beruucnuth Cy, . PesynbraTsl 3aHecTu B Tabnuny 1.

5. Iosroputs myHkts! 1-4 mus C,= 2,0; 4,0 mx®. 3anucats 3Havwenus |, |, C,u Cy,
B Tabnuiy 1.

6. IToBropuTs I1. 1-5 111 KOHJEHCATOPA HEU3BECTHOM DIIEKTPOEMKOCTH Cy, .

7. Paccuurarh cpeHHME 3HAUYEHHMs HEU3BECTHBIX €MKOCTEH, aOCONIOTHYIO H
OTHOCHUTENBHYIO MOTPEIIHOCTH H3MEPEHUH U 3aHECTH B Tadmuiy 1.
8. CoenuHuTh M3MEpEHHbIE KOHAeHcaTOpbl Cy; U C,, MOCIEN0BATENBHO U IIOBTOPUTH

nyHKTHI 1-5. 3anucare 3Havenus |, |, C, B Tabmumy 2.

1
9. Paccunrats o popmyie (12) Cypocy - Pe3ynprats 3anectu B Tadbnmiy 2.

10. HaiiTi 0o0mIyr0 37€KTpOEeMKOCTh TPU MOCIeA0BaTebHOM coenuHeHun Cp,p 1O Gopmysie

(2) nna cpennux 3HaueHuit Cy 1 Cy, .

11. OneHuTh OTHOCUTEIBHYIO TOTPEITHOCTD:
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_ |C31(C. - CTEOP.| R
[Zoke.  ZTEOP-| 100 o/

(13)

12. Coenunuth m3MepeHHble KoHAeHcaTopel C, U C ., NapaIeIbHO U HM3MEPUTH MX

001IIIYyI0 eMKOCTb 110 ITyHKTaM 1-5. 3anucats 3Hauenus |, |, C, B Tabmumy 2.

13. Paccunrats o popmyne (12) Cyppipany - P€3yabTaTsl 3aHecTn B Tabuiy 2.

14. Haiitu o6uryto 3mexkTpoeMKocTh Cpppp TPH MApaIeIbHOM COSIMHEHUH 1O (hOopMyIIe

(3) nns cpenuux 3Hauenni C,, u Cy, .

15. O1leHUTh OTHOCUTEIIBHYIO MOTPeTHOCTh 10 Gopmyite (13)

Ne | ] , C, C,

AC

X

Ec

X

[1 | mm MM MKD MKD

MKD

%

EMkocTh nepsoro kongencaropa Cy, :

1

2

3

cp

Emxocte BTOpOro xonaencaropa Cy, :

1

2

3

cp

N [T L ¢, ¢, [ac

X

CTE OP.

[ MM | MM | MKD MK | MK®D
D

%

MKD

%

ITpu nocnenosarensHoM coequnenun Cy,u Cy, !

1

2

3

cp

[Tpu napannensnom coequnenun Cy u Cy, -

1

2

3

cp

KoHnTposabHbIe BONpockI

Tabmuna 1.

Tabnumna 2.

1. Yro Ha3pIBaeTCA AEKTPOEMKOCTHIO YEAUHEHHOIO IPOBOAHKKA? OT 4ero oHa 3aBUCHUT?

2. B kakux eguHUIIAX U3MEPSIETCS DIEKTPOSMKOCTh?

3. Uro npencrasinsieT coboil koHaeHcaTop?
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4. OnumuTe yCTPOMCTBO M MPUHIHUI JeicTBHs MocTa COTTH.

5. Tpum oOIMHAKOBBIX KOHJEHCAaTOpa OJUH pa3 COEIMHEHBbl IIOCJIEN0BATENIbHO, APYrol —
napajuiensHo. Bo CKoNbKO pa3 v Koraa 31eKTpoeMKOCTh OaTapeu OyneT Oosnbiie?

6. Hammcats ¢popmyity 3JeKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA.

7. Kak ompenenuTs O0OILIyI0 3JIEKTPOEMKOCTh MpH MapajUIeIbHOM U IOCIEI0BaTeIbHOM
coequHeHun?

Kpurtepuu oneHuBaHus BHINOJTHEHHUS 3a1aHUI

OreHKa «OTJHYHO» BBICTABIISETCS, €CIIM pab0Ta BHINOJIHEHA CAMOCTOSTEIBHO B TIOJIHOM
o0beMe C CcoOMOeHHMEM HEOOXOIMMOW TOCIIEAOBAaTEIbHOCTH TPOBEACHUS OIBITOB U
U3MEpPEeHNH; B IPEJCTABICHHOM OTYETe IPABHIBHO M AKKypaTHO BBINIOJHEHBI BCE 3aIHCH,
Ta6JII/II_[BI, PUCYHKH, YCPTCKU, Fpa(l)I/IKI/I, BBIUUCIICHUA U CHACJIAaH BBIBOJ, a TAKIKC IMPCACTABJICHBI
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOTIPOCHI.

OHGHKa «XO0poII0>» BBICTABIACTCA B TOM CJIydac, €CJIM BbIITOJHCHBI Tpe6OBaHI/I$I K OIICHKE
5, HO: OBUIO AOMYILEHO /1Ba-TPU HeJI04YeTa, WK He OoJiee 0JHON Herpy0oil OmMOKY 1 OTHOTO
HeJl04eTa, WIN B Ipoliecce paboThl 00pamaaich K IPernoaaBaTesio 3a KOHCYIbTallUEH.

OreHKa «yHOBJIE€TBOPUTEIbHO» BBICTABIIICTCS B TOM Cllydae, €CIM padoTa BBINOJHEHA
HE IIOJTHOCTBIO, HO 00BEM BBITIOJIHEHHON YacTH TAaKOB, YTO MOKHO CA€JIaTh BBIBOABI, NN €CJIU B
XOJIe TIPOBEICHUS OIbITAa M N3MEPEHHUN OBLIHM JOMYIIEHBI CICTYIOMINE OINOKH:

a) OIIBIT MTPOBOAWJICA B HCPALMOHAJIBHBIX YCJIOBUAX, YTO IMPUBCIO K IIOJIYYCHHIO
PE3YJIBTaTOB ¢ OOJBILEH MOTPEIIHOCTHIO;

0) nim B oTyere OBUIM JONYHICHBI B OOMICH CIOXKHOCTH He Oosiee IBYX OMIMOOK, a,
MMEHHO, B 3alMCSAX CJUHUI] U3MEPEHHMs, B BBIYMCICHHAX, Tpadukax, Tabnumax, cxemax, He
MNPUHIUITHAIBHOTO IJId HaHHOfI pa6OTI)I XapakTepa, HC MMOBJIUABIIUX HA PE3YyJIbTAT BBIIIOJIHCHUS.

OreHKa «HeY/0BJIeTBOPUTEIbHO» CTABUTCS B TOM CIIy4ae, eclid: paboTa BBIIIOJIHEHA HE
IIOJIHOCTBHIO, 00BbEM BBLIITOJIHEHHON YacTH pa60T},1 HC MMO3BOJIACT CACIATh IMPABUJIIBHBIC BBIBO/IbI
WIN B X0J1€ pabOThI U B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B
TpeOOBaHUAX K OLIEHKE «3».

Jladoparopnasi padora Ne 5. «3akon Oma ajs yyactka uenu 6e3 IJIC». «3akon Oma
JJISI TIOJTHOM ITeITn.

Leab: yoenuTbcsi B NPaBUIBHOCTH TEOPETUUYECKHUX IOJIOKEHHHM, PAacCMOTPEHHBIX Ha
TEOPETUYECKHUX 3aHSATHIX, IOBTOPUTHh M 3aKPEIUTh TEOPETHUECKUI MaTepHai 3TUX 3aHITHH; —
MOJYYUTh TPAKTUYECKUN OMBIT YTEHHUS U COOPKH DJIEKTPUUECKUX CXEM, a TaKkkKe pabdoThl C
AIIEKTPOOOOPYIOBAHNEM; — HAYYUTHCS CHUMATh MOKAa3aHHS DJIEKTPOM3MEPUTENLHBIX MTPUOOPOB,
o0OpabaTheIBaTh MOJyYEHHBIC JAHHBIE U HA MX OCHOBE JI€aTh BHIBOABI O XapaKTepe UCCIEeTYEeMBbIX
MIPOLIECCOB.

OobopynoBanmue:

1) amnepmerp,

2) BOJIIBTMETD,

3) UCTOYHHK TTUTAHUSA,

4) Habop pe3nCTOPOB,

5) mpoBoJ1a COETMHUTETBHBIC.

MeToauyeckue yKazaHus:
TeopeTnyeckoe onucaHue
Cwia TOKa Ha y4acTKe LENH IPsIMO MPONOPIUOHAIBHA IPWIOKEHHOMY K HEMY HampspkeHuro U

¥ 00paTHO MPOTNOPLUOHAIBHA CONPOTUBIEHHIO 3TOTr0 y4yacTka R:
—
I==.]| 15.3
[ ( )
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3akon Owma wuMeeT oOueHb TMpocTylo (opMy, HO J0OKa3aThb OSKCIEPUMEHTAIBHO €ro
CIIPaBEUIMBOCTh JIOBOJIBHO TpPyAHO. Jlelo B TOM, YTO pa3HOCTh IMOTEHLMAIOB Ha Y4YacTKe
METAJJIMYECKOTO MPOBOJAHMKA Jlake Mpu OOJbIION cuiie TOKa Majla, TaK Kak Mallo

COIIPOTUBJICHUEC ITPOBOJHUKA.
3ag!a}me: OTBCTHTC INHCBMCHHO Ha BCC IIOCTABJICHHBIC BOIPOChI W IIPUCTYIIUTE K

BBITTOJIHEHUIO paOOTHI.

Xox padoTsli:
PaGora genutcs Ha Be 4acTu.
I. UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAINPSDKEHMSI HA JJAHHOM y4YacTKe LIeTH.
AmnepMmerp 1.a.=
BoubT™meTp 1.4.=

1. Cobpath 2JIEKTPUYECKYIO LIETIb 10 CXEME.
2. 3aMKHYTb LI€llb W TPU IIOMOIIM peocTaTa JIOBECTH HANpsHKEHUE Ha 3aKuMax

pesuctopa g0 1B, 3aTtem 0 2B u 10 3B.
3. I3MepuTh COOTBETCTBEHHO CHITY TOKa. Pe3ynbraThl H3MEpEHUil 3aHECTH B TaOJIHILY.

(CompoTuBiieHHE y4acTKa MOCTOSTHHOE. )
4. 1o pe3ynpTaTaM U3MEpPEHUI MOCTPOUTH IpauK 3aBUCUMOCTH CHJIBI TOKA

OT HAIIPSXKCHUA.

Hanpamenue U, B

Cunatoka [, A

CnenaTh BBIBOI:
II. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS yYacTKa LEMH.
1. Cobparth 1iensb 1no cxeMe 1, BKIIIOYUB B HEE Pe3UCTOp, conpoTupiieHueM 1 Om.
2. Ilpu momomu peoctara ycTaHOBUTh Ha KOHIIAX ydyacTKa HanpsbkeHue 2B.
3. 3meputsb crily TOKa B LEMN.
4. IIoBTOPUTH OMBIT IBAXAbI C pE3UCTOPOM conpoTuBiIeHHEM 2 OM u 4 OM, Kaxabli pas3
yCTaHaBIMBas IPU TOMOILK PEOCcTaTa HanpskeHue 2B.
5. Pe3ynbTaThl M3MEpEHUH 3aHECTH B TaOJIUILY.
ITocTostHHOE Hanpskenne U = 2B.

ConpoTtueneHne 1 2 3 4 5
yvuactka R, Owm

Cunatoxa [, A
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6. [Toctpouts rpaduk 3aBUCMMOCTHU CHJIBI TOKA OT COMPOTHUBIICHUS Y4acCTKa IPU MOCTOSHHOM
HaIpsKECHUU.
LA

o——+—+—+—+—+++++—R 0om
1 2 3 4 5

7. CI[CJIaTb BbIBOJ O 3aBUCUMOCTU CHJIbI TOKA OT COIIPOTUBJICHUA.

8. CI[GJ'I&TI) BBIBOJ O TOM, COOTBECTCTBYIOT JIM PE3YIbTATHI pa6OTBI 3dKOHY Owma A y4aCTKa

OCIIN.

KoHTpoJibHbIE BOPOCHI:
r=Y,
1. Cornacto 3akoHy OMa CONPOTHBIICHUE YYaCTKa LETH ! Osnauwaer 1 310, 4TO
CONPOTHBIIEHHE 3aBHCHT OT CHJIbI TOKA UM HATIPSKEHHS ?
2. Yto Takoe yaeiabpHOe CONMPOTUBIICHUE ITPOBOTHUKA?

3. B xakux CANHUIAX BbIPAXKACTCA YACIBHOC COIIPOTUBIICHUC HpOBOI[HI/IKa?

Kpurepun oneHuBaHMs BbINOJTHEHUS 321aHU I

OreHKa «OTJIMYHO» BBICTABIISETCS, €CIIM pabOoTa BBITIOJHEHA CAMOCTOSTEIIEHO B IIOJTHOM
obbeMe ¢ CcOONIOACHHUEM HEOOXOAUMOM TOCIEAOBATEIbBHOCTH IPOBEACHHUS OINBITOB U
U3MEpPEHUI; B TPEJCTABICHHOM OTYETE MPAaBUIHLHO M aKKypaTHO BBIMOJHEHBI BCE 3aINCH,
TaOJIUIIbI, PUCYHKH, YEPTEXH, TpadUKH, BHIYUCICHUS U CIENaH BBIBOJ, a TAK)KE MPEICTaBICHBI
OTBETHI HA JIOTIOJTHATEIHLHBIC BOTIPOCHI.

OreHKa «XO0POII0» BHICTABIISETCS B TOM Cllydae, €ClId BBIMOJIHEHBI TPeOOBaHMSI K OIIEHKE
5, HO: OBLIO JOMYILEHO JIBa-TPU HEJ0UYETa, UIN HE Oojiee OAHON HerpyOoil OomMOKH U OJTHOTO
HeJ0YeTa, WIH B Ipoliecce padoThl 00paliainch K MpernogaBaTelto 3a KOHCYIbTaIluei.

OreHKa «yA0BJIETBOPUTEIBLHO» BBICTABIIICTCS B TOM Cllydae, e€ciii paboTa BBITOJTHEHA
HE MOJIHOCTBIO, HO 00bEeM BBITTOJTHEHHOW YaCTH TaKOB, YTO MOXKHO CJI€JIaTh BBIBOJIbI, UJIU €CIIH B
XO0JI€ TIPOBEICHMSI ONBITA U I3MEPECHUI OBLITH JIOMYIICHBI CIICAYIONINE ONTHOKH:

a) OMBIT MPOBOJAWJICS B HEPANHUOHAIBHBIX YCIOBHUSX, YTO MPHUBEIO K TMOTYyYCHHIO
PE3YJIBTATOB C OOJIBIICH MOTPENTHOCTHIO;

0) wiu B oTueTe OBUIM JOMYIIEHBI B OOIIEW CJIOXHOCTH He Oollee OBYX OIIMOOK, a,
UMEHHO, B 3aITUCAX CJAWHMII U3MEPCHHS, B BBIUMCICHHSX, rpadukax, TaOIUIax, cxeMmax, He
MPUHIIMITAATIBHOTO JUIS JAaHHOU pabOThI XapakTepa, He MOBIUSBIINX HA PE3Yy/IbTaT BHITOTHEHHUS.

OreHKa «HeYT0BJIETBOPUTEIbHO» CTAaBUTCS B TOM CIIy4ae, €clid: paboTa BBITIOJHEHA HE
MOJTHOCTHIO, U 00BEM BBITTOJTHEHHOH YacTH paOOThI HE TIO3BOJISET CIeTaTh MPABUIHHBIE BHIBOIBI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHUITUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHEIC B
TpeOOBaHUSIX K OI[EHKE «3».

JlabopaTopnasi paGora Ne 6. OnpenesieHne 3J1eKTPOMATHUTHON HHAYKIHH

Henab: n3y4yuTh sIBI€HUE JIEKTPOMATHUTHON MHAYKIIHH.
Oo6opynoBanme:
1. Mummammnepmerp,
2. KaTylIKa-MOTOK,
3. Mar"uT AyrooOpa3HbIi,
4. MarHuT MOJOCOBOM.

MeToanuyeckue yKazaHus:
Teopus
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B3aumuast cBsI3b 2JIEKTPUYECKUX U MAarHUTHBIX TOJIeH Oblila ycTaHOBJIEHA
BbIIAlOIIUMCS aHTTuicKuM ¢uzukom M. @apaneem B 1831 r. OH OTKpBLT
SIBJICHUE 3JIEKTPOMATHUTHON UHIYKIUH.

MHorouucieHHble onbIThl Dapaiest MOKa3bIBaAIOT, YTO C IOMOIIBI0 MArHUTHOTO TOJIS
MO>KHO MOJIYYHUTh 3JICKTPUUECKUN TOK B IIPOBOIHUKE.

SIBeHMe JIEKTPOMATHUTHON WHIYKIMHU 3aKII0YAETCS B BOSHUKHOBEHUH
AIEKTPUYECKOT0 TOKA B 3aMKHYTOM KOHTYpE IIPU U3MEHEHUH MAarHUTHOTO MOTOKa,
MIPOHU3BIBAIOIIETO KOHTYP.

Tok, BOSHUKAIOUINI MPH SIBJICHUU HJIEKTPOMArHUTHOW WHIYKIIUH,

Ha3bIBAIOT HHAYKUMOHHBIM.

B snextpuyeckoit nienu (pucyHoK 1) BO3HUKAET WHIYKIIMOHHBIN TOK, €CITU €CTh
JBUKCHUE MarHUTa OTHOCUTENIBHO KaTyIIKH, WK Ha000poT. HampasieHrne nHAYKIIHOHHOTO
TOKa 3aBUCUT KaK OT HANpaBJICHUs JBUKEHUS MarHuTa, Tak U OT PACIOJIO0KEHHS €ro MOIICOB.
MHIyKIMOHHBIN TOK OTCYTCTBYET, €CIIM HET OTHOCUTEIBLHOTO TIEPEMEIICHHS KaTYIIKU U
MarHura.

Pucynok 1.
Ctporo roBopsi, pu JABUKEHUU KOHTYpa B MarHUTHOM I10JI€ TEHEPUPYETCS HE
OIIPECIICHHBIN TOK , a ONpeeIIEHHas 3. 1. C.

») ¢ :NAEO
\J

—_—

®

Pucynok 2.
®apasiell SKCIEPUMEHTAIBHO YCTaHOBHJI, YTO MPU W3MEHEHUHM MAarHUTHOTO IMOTOKa B
npoBojsimieM KoHType Bos3HuKaeT OJC wHaykuuu Euwn, paBHas CKOpOCTH W3MEHEHHS
MarHUTHOT'O MIOTOKA Yepe3 MOBEPXHOCTh, OTPAHNYEHHYIO KOHTYPOM, B3SITOH CO 3HAKOM MUHYC!
AD

Fi¥:

Orta ¢opmyna BblpakaeT 3akoH Dapazes: 5. 1. ¢. MHIAYKIUMU paBHA CKOPOCTHU
M3MEHEHHUS] MarHUTHOT'O MIOTOKA Y€PE3 IOBEPXHOCTh, OTPAaHUUYEHHYIO KOHTYPOM.

3Hak MUHYC B (hopmyIie oTpaxkaeT mpaBuiio JleHna.

B 1833 rogy JleHn oOmBITHBIM & IyTEM JOKa3ajl YTBEPKACHHE, KOTOPOE
Ha3bIBaeTCs npaBuiioM JIeHa: MHAYKIIMOHHBIA TOK, BO30YKIaeMblii B 3aMKHYTOM KOHTYpE MpHU
M3MEHEHNN MarHUTHOTO MOTOKA, BCETJa HANpaBJIEH TaK, YTO CO3JaBa€MOE UM MAarHUTHOE I0JIe
MPENSITCTBYET U3MEHEHUIO MATHUTHOTO MOTOKA, BBI3bIBAIOIIETO WHYKIIMOHHBIN TOK.

IIpu Bo3pacTanum MarHuTHOro noroka ®>0, a &wmz <0, T.e. 3. A. C. UHAYKIHHU
BBI3bIBAE€T TOK TAKOT'O HAMPABJICHUS, IPH KOTOPOM €T0 MAarHUTHOE MOJI€ YMEHbIIAeT MAarHUTHBIN
IIOTOK 4Yepe3 KOHTYP.

[Ipu ymenbmieHMH MarHuTHOro motoka <0, a &uuy >0, T.e. MarHuTHOE TMOJe
MHIYKIIHOHHOTO TOKA YBEITMYMBACT YOBIBAIOIINI MarHUTHBIM MOTOK Yepe3 KOHTYD.

[IpaBuno Jlenmna umeeT TIyOOKWN (PU3UUECKUIA CMBICT — OHO BBIpAXKACT 3aKOH
COXpaHEHMsI SHEPTUU: €CJIU MAarHUTHOE I0JIE€ Yepe3 KOHTYpP YBEIMUYMBAETCS, TO TOK B KOHTYpE
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HaIlpaBJ€H TaK, YTO €r0 MArHUTHOE I0J€ HANpaBJICHO NPOTUB BHEIIHErO, a €CJIM BHEIIHEE
MAarHUTHOE I0JIE Yepe3 KOHTYP YMEHBIIAETCs, TO TOK HAMPABJIEH TaK, YTO €r0 MarHUTHOE I0JIE
MOJJIEP>KUBACT 3TO YOBIBAIOIIIEE MAarHUTHOE T10JIE.

OJIC MHAYKIMU 3aBUCUT OT Pa3HBIX NMPUYMH. ECiu BABUTaTh B KATYIIKY OJIMH pa3
CWJIbHBIN MarHur, a B Apyroil — ciaOsblii, TO Moka3zaHus mpubopa B IepBOM ciydae OyayT Oosee
BbIcOKMH. OHU OyayT OoJiee BBICOKUMHU M B TOM Cly4ae, KOTJla MarHUT JBHKETCS ObICTpo. B
KOKIOM M3 TMPOBEAEHHBIX B O3TOM paboTe OMNbITe HaNpaBiICHUE HHIYKIMOHHOTO TOKa
onpezaensierca npaswioM Jlenua. Ilopsaok ompenesieHHs HanpaBJICHHUS MHAYKIMOHHOIO TOKA
MIOKa3aH Ha PUCYHKE 2.

Ha pucynke cuHUM 1[BETOM 00O3HAYEHBI CHJIOBBIC JIMHUM MArHUTHOTO — TTOJISI
MIOCTOSIHHOTO MarHuTa W JMHUM MAarHUTHOIO MOJS HMHAYKUUOHHOTO TOKa. CHUIJIOBBIE JIMHUU
MarHUTHOT'O I0JIS BCErja HampasieHbl OT N K S — OT CEBEpHOr0 IOJII0CA K I0KHOMY IOJIIOCY
MarHuTa.

ITo nmpaBuiny JIeHI1a MHAYKIMOHHBIN 3IEKTPUUECKUN TOK B MPOBOJIHUKE, BOSHUKAIOIIHI
Ipy U3MEHEHUH MArHUTHOTO IMOTOKA, HAMpaBiIeH TaKuM 0Opa3oM, YTO €ro MarHuTHOE IoJe
MPOTUBOJICUCTBYET HM3MEHEHUIO MAarHUTHOro mnoroka. [loaToMy B Karylmke HampaBiCHHE
CUJIOBBIX JIMHUW MAarHUTHOTO IOJISI IPOTUBOIIOJIOKHO CUIIOBBIM JIMHUSM MOCTOSSHHOI'O MarHuTa,
BE/lb MarHuT JBWKETCS B CTOPOHY Karymku. HampaBieHne TOkKa HaxoJuM IO IPaABUITY
OypaBumka: eciu OypaBuMK (C IpaBOM Hape3KOW) BBUHUMBATH TaK, YTOOBI €ro MOCTYNAaTeIbHOE
JIBUDKEHUE COBMNAJIO C HANpaBiICHUEM JIMHUM HWHIYKIMM B KaTyIIKe, TOr/Ja HaIpaBJICHUE
BpallleHUs] PYKOSATKU OypaBUMKa COBIIAJIACT C HAIIPABICHUEM HHAYKIIMOHHOTO TOKA.

[ToaTOMY TOK Yepe3 MUJUIMAMIIEPMETP TEYET ClIEBa HAIIPABO, KAaK IIOKa3aHO HA PUCYHKE
1 xpacHoil cTpenkoil. B ciydyae, Korna MarHUT OTOABHUIAETCS OT KaTYIIKH, CUJIOBBIE JIMHUU
MarHUTHOTO TIOJII WHIYKIMOHHOTO TOKa OYAyT COBIAJaTh IO HAMPABJICHUIO C CHJIOBBIMU
JUHUSAMH MOCTOSTHHOTO MarHuTa, ¥ TOK Oy/IeT Te4b clipaBa HalleBo.

Xox padoTsl
[TonroroBbTe A5 OTYETA TAOJIUILY U ITO MEPE MPOBEACHUS OIBITOB 3aIIOJHUTE €€.
Hanpasnenus
OTKJIOHEHUS
IToxazanus CTpENKH HarpaBnenne nHIyKIIMOHHOTO
Ne JleiictBus ¢ MMJUIMaMIIEpPMETPA, MUJUIMAMIIEPMETPA TOKa
/| MarHuTOM U MA (BmpaBo, BIIEBO (o mpaBuny Jlenna)
KaTyLIKOU WU He
OTKJIAHSETCS)

1 BbIcTpO BCTaBUTH
MarHuT B : C@j
KaTyIIKY C . S5 8@
CEBEPHBIM
[IOJIFOCOM

2 OcTaBUTH MarHuT ,___@__,
B KaTylIKe ' 3
HETIOABUKHBIM LP iw 3
rocJie oneita 1

3 bBeicTpo ’?}B
BBITAIUTh <«— C
MarHuT u3 -\
KaTYITKA

4 BeicTpo

npuOIIN3UTH &l ‘ |

CEBEPHOMY
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MOJIFOCY MarHuTa
5 |OcraButh _@
KATYIIKY

HETIOABMKHOU s -

T1OCJIC OIbITa 4
6 beicTpo
BBLITAIIIUTh .
KaTyIIKYy oT C—m ) _—
CEBEPHOTr0

[IOJIF0CAa MarHuTa
7 MenieHHo

BCTAaBUTh B :
KAaTyIIKy MAarHuT . 58 >
CEBEPHBIM
MOJIF0OCOM

8 MenieHso
BBLITAIIUTH <« U\
MarHuT 13 -\
KATYIIKH

9 beicTpo BCTaBUTH
B Karymky 2 —> E\
MarHuTa [— |
CEBEPHBIMU
MOJIF0CaMU

10 BsicTpo BCTaBUTH
MarHHUT B g C\
KaTyIIKy FXXHBIM ] 8 %
MTOJTFOCOM

11 BeicTpo
BBHITAIUTH :
MarHuT u3 . EL\
KaTYIIKA ~ TIOCJIe
onbiTa 10

12 BoicTpo BCTaBUTH
B Karymky 2 —n E\E l
MarHuTa .
F0)KHBIMH

[IOJIFOCAMU
3anucaTh 00U BRIBOA 1O pabOTe HA OCHOBE MPOBEIEHHBIX HAOIIOICHUH.

KoHTpoJibHBIE BONIPOCHI:
B uem 3akirouaeTcs sABJI€HNE JIEKTPOMArHUTHON UHAYKINAN?
Kaxkoii TOk Ha3bIBatOT MHAYKIIMOHHBIM?
3. CdopmynupyiiTe 3aKOH 3JEKTpOMarHuTHON nHAyKuuu. Kakoit ¢popmyoit on
ONUCHIBAETCS?
4. Kak ¢opmynupyercs npasuiio Jlenua?
KaxkoBa cBs3b npasunia JIeHa ¢ 3aKkOHOM COXPaHEHUs SHEPTUH?

=

o

Kpurepun oueHuBaHMs BbINOJHEHUS 3aIaHUI
OrneHKa «OTJAMYHO» BBICTABIISIETCS, €CIIM paboTa BBITIOJHEHA CAMOCTOSTENILHO B MIOJTHOM
obbeMe ¢ CcoONIOACHHUEM HEOOXOAMMOM TIOCIEAOBATEILHOCTH IPOBEACHHS OIBITOB U
H3MepeHHfI; B HpeﬂCTaBHCHHOM OTUCTC HpaBI/IJ'IBHO n aKKypaTHO BBIIIOJIHCHBI BCC 3aIllliCH,
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TAOJINIIBI, PUCYHKH, YEPTSHKH, Tpa(UKH, BEIYUCICHUS M CICIIaH BBIBOJI, a TaKXKe MPEJACTABICHBI
OTBETHI Ha JIOTIOJIHUTEIBHBIE BOITPOCHI.

O1ieHKa «XOPOIII0» BHICTABJISCTCS B TOM ClIydae, €CJIM BBIMOJIHCHBI TPEOOBAHHS K OICHKE
5, HO: OBLIO AOMYIIEHO J1Ba-TPH HEJ0YETa, MU He OoJiee OAHON Herpy0oii OIMOKH U OJJHOTO
HEJ0YeTa, WIH B Ipoliecce padoThl 00paIiaivch K MPEroIaBaTelo 3a KOHCYJIbTallueH.

OreHKa «yJA0BJIETBOPUTEIBLHO» BBICTABIISICTCS B TOM Cllydae, €ciid paboTa BBIOJHEHA
HE MOJIHOCTBIO, HO 00BEM BBHIITOITHEHHON YaCTH TaKOB, YTO MOXKHO CJI€JaTh BBIBOJIbI, UM €CIIH B
XO/JIe TIPOBEACHHMSI ONBITA M H3MEPEHUN OBLIH JIOMYIICHBI CIEAYIONTUE OMTHOKH:

a) OMNBIT TMPOBOJWJICS B HEPANMOHAIBHBIX YCIOBHSX, YTO IPHUBEIO K IOJYYCHHIO
PE3yJIbTATOB C OOJBIICH MOTPEITHOCTHIO;

0) w1 B ortuere OBUIM JOMYIIEHBI B OOIIEH CIOXKHOCTH He Oojee IByX OmMOOK, a,
UMEHHO, B 3alUCSIX EAMHHI] U3MEPCHHs, B BBIUMCICHHSX, rpadukax, TabauIax, cxemax, He
HMPUHIMITHATIBLHOTO JUTS JaHHOW paOOThl XapakTepa, He MOBIUABIINX HA Pe3y/IbTAaT BBHIIIOJTHCHHUS.

OneHKa «HeYT0BJIETBOPUTEIbHO)» CTABUTCS B TOM CIIy4ae, eclid: paboTa BBITIOJIHEHA HE
MOJIHOCTBIO, U 00BEM BBIIMTOJIHEHHOMN YacTH pa0dOThI HE TO3BOJIET CIeIaTh MPABUIbHBIC BHIBOIBI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYCHHEIC B
TPeOOBAHUAX K OILIEHKE «3).

Jladoparopnasi padora Ne 7. Untepdepenuns u 1udppakuus cBera

IeJsib: KCTIEPUMEHTAILHO U3YYUTH SBIICHHE WHTEPPEPEHINH U TU(PAKIINH.

OobopynoBanmne:

CTaKaHbl C PaCTBOPOM MbLJIa, KOJIBLO POBOJIOYHOE C PYUKOW, KalIpOHOBAs TKaHb,
KOMITaKT-IMCK, JaMIla HAKAJMBaHUs, IITAaHT€HIIUPKYJIb, 1BE CTEKJITHHbIC IJIACTUHBI, JIE3BUE,
MUHIET, KalPOHOBAsl TKaHb.

MeToanuyeckue yKasaHms:
Teopus
HnTepdepeHiys — sBIEHUE XapaKTEepHOE I BOJH JIHOOON NMPHUPOJBI: MEXaHUYECKUX,
ANEeKTpOMarHuTHeIX. "VIHTepdepeHlrs BOJH — CIOKEHUE B MPOCTPAHCTBE JBYX (MU
HECKOJIbKMX) BOJIH, MpPHU KOTOPOM B pa3HBIX €ro TOYKax I0JIydyaeTcs YCWIEHHE WIN

ocnabieHue Pe3YIABTUPYIOIEH BOJIHBI . st o0OpazoBaHus YCTOMYHUBOM
UHTEPPEPEHITMOHHON KapTHHBI HEOOXOJUMBI KOTEPEHTHBIE (COTJIACOBAHHBIE) MCTOUYHUKH
BOJTH.

KorepeHTHBIMU Ha3bIBAIOTCS BOJIHBI, UMEIOIINE OJJMHAKOBYIO YaCTOTY IIOCTOSHHYIO
pa3HoCTh (ha3. ycioBHS MaKCHMyMOB YCIOBHSI MUHUMYMOB, rae k=0; + 1; £ 2; + 3;...
(pa3HOCTh XO0Jla BOJIH paBHAa YETHOMY YMCIY MOJNYyBOJH). BonHbl oT ucrounukoB S1 u S2
npuaytr B Touky C B oauHakoBbIX (hazax W "ycunsaT Apyr apyra’. - ¢as3bl KojeOaHui -
pasHoCcTh (pa3 A=2Xmax — aMIIMTyla pe3yapTupyomeil Bosinsl, rae k=0; + 1; £ 2; + 3;...
(pa3HOCTH XO71a BOJIH paBHA HEYETHOMY YHCITY MOIYBOJIH) BosHbl OT uicTounukoB S1 u S2
npunyt B Touky C B mpoTuBo(dazax u "moracsat Apyr Apyra”. - ¢a3bl KoaebaHuil - pa3HOCTb
ha3z A=0 — ammmuTy1a pE3yNbTUPYIONMIEH BOITHBI.

WNutepdepeHiiionHas KapTHHA — PETYJSIPHOE YepeioBaHue 00J1acTel MOBBIIIEHHONW U
MMOHMKEHHOW WHTEHCHUBHOCTH cBeTa. MHTepdepeHiuss cBeta — NPOCTPAHCTBEHHOE
NepepacipeeICHUe SHEPTUN CBETOBOTO M3JIyUYEHUs NPU HAJIOKEHUU JBYX WM HECKOJIBKUX
cBeToBbIX BOJIH. CleoBaTenbHO, B SBIEHUSX HMHTephEepeHInd M Au(pakuuyd CBeTa
co0uro1aeTcsl 3aKOH COXpaHeHHs sHepruu. B oOmactu uHTepdepeHIun CBEeTOBas HHEPrus
TOJIBKO TiepepaclpesiesisieTcsi, He NpeBpallasch B JApyrue BHUAbI dHepruu. Bospacranue
SHEPIUM B HEKOTOPBIX TOYKaX WHTEPHEPEHIIMOHHONH KapTUHBI OTHOCHTEIBHO CyMMapHON
CBETOBOM SHEPruuM KOMIIEHCUPYETCSl yMEHbIIeHHeM e€ B Jpyrux Todkax (cymMmapHas
CBETOBAsl JHEPrusi — OTO CBETOBas JHEPrUs ABYX CBETOBBIX IIyYKOB OT HE3aBHCHMBIX
HWCTOYHHUKOB).

CBeTJible TOJIOCKU COOTBETCTBYIOT MaKCUMyMaM 3HEPIUH, TEMHbIE — MUHUMYyMaM.

JIndpakuus — sBIeHNE OTKIOHEHUS BOJHBI OT MPSAMOJIMHEHHOIO pacipoCTpaHEHUs
IpU TPOXOXKICHUM dYepe3 Malible OTBEPCTUS M OrMOAaHMM BOJIHOM MalbIX MPENsSTCTBHMA.
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VYcnosue nposienerus audppakmun: d < , rae d — pasmMep NpensaTcTBUs, - JJIUHA BOJHEI.
Pasmepsr mpensTcTBuii (OTBEPCTHII) MODKHBI OBITh MEHbBIIE MU COM3MEPUMBI C JITUHOM
BOJIHBL. CylllecTBOBaHUE 3TOrO sIBICHUA (AU(PAKIMK) OrpaHUYUBAEeT 0071acTh NPUMEHEHUS
3aKOHOB T'€OMETPUYECKOM ONTHKM U SBISETCS NPUYMHOW TIpesena paspeliaroiiei
CIIOCOOHOCTH

ONTHYECKUX MMPUOOPOB.

JludpakuroHHass pemnieTka — ONTHYECKUH MPUOOp, NPEICTaBISIONIMA COOOM
MEPUOJINYECKYIO CTPYKTYPY U3 OOJIBIIOTO YUCIIa PETYISIPHO PACIIONIOKEHHBIX AJIEMEHTOB, HA
KOTOpBbIX NpoucxoauT audpaxnus csera. llITpuxu ¢ onpeneneHHbIM M IOCTOSHHBIM JUIs
TaHHOW  TUQPAKIUOHHON pemeTKd mnpoduieM TMOBTOPSIOTCS Yepe3  OJIWHAKOBBIMA
npomexxyTok d (mepuon pemerku). CriocoOHOCTh TUPPAKITMOHHON PEIIETKH PacKiIaJablBaTh
NaJarolui Ha Hee Iy4YOK CBeTa MO JUIMHAM BOJIH SIBJISIETCS €€ OCHOBHBIM CBOWCTBOM.
PaznuuaroT oTpaxkarenbHble M Mpo3padHble AU(PpPaKIUOHHBIE pelIeTKH. B coBpeMeHHbIX
npubopax MPUMEHSIOT B OCHOBHOM OTpakaTelbHbIE NU(PPAKINOHHBIE PEUICTKH. Y CIOBHE
HabmoAeHus AU(PaKIOHHOTO MaKCUMyMa:

3aganue: OTBETHTE MUCHBMEHHO Ha BCE IIOCTABJIEHHBIE BONPOCHI U MPUCTYIUTE K
BBINOJIHEHUIO pabOThI

Xox paboTsi:

OneiT 1. Onyctute NpoBOJNOYHYIO paMKy B MbUIbHBIM pactBop. IIponaGmronaiite u
3apucyiiTe HHTEep()EePEHIIMOHHYIO KapTUHY B MBUIBHOH TUIeHKe. [Ipu ocBemeHnn mieHKu OenbiM
CBETOM (OT OKHA WJIM JIaMIIbl) BO3HMKAET OKpAIllMBaHUE CBETJIBIX I10JIOC: BBEPXY — CUHMM IIBET,
BHU3Y — B KpacHbld nBeT. C MOMOIIBIO CTEKJISIHHOW TPYOKH BBIAYHTE MBUIBHBIN ITY3bIpb.
[TponaGmonaiite 3a HuM. Ilpum ocBemeHuu ero OenbIM CBETOM HaOIIOJAIOT 0Opa3oBaHME
[BETHBIX WHTEPPEPEHIMOHHBIX Kojem. [lo Mepe yMeHbIICHHS TOJIIMHBI IJICHKH KOJbIIA,
pacimpssach, IEPEMEILAIOTCS BHU3.

OTBeThTE HA BOIIPOCHI:

1. TToueMy MBUIbHBIE ITY3bIPH UMEIOT PATYKHYIO OKpacKy?

2. Kakyro popMy UMEIOT paayKHbIE TTOJIOCHI?

3. Ilouemy okpacka Mmy3bIpsi Bce BpeMsl MeHsieTcs1?

OIIBIT 2. TuaTenbHO NPOTPUTE CTEKIISTHHBIE MJIACTUHKH, CIIO)KUTE UX BMECTE U COKMHUTE
nanelamu. M3-3a He uAEaNbHOCTH (OPMBI  CONPHUKACAIOMUXCA TOBEPXHOCTEH MEXIy
IUTACTUHKaMHM 00pa3yloTcs TOHYAWIIME BO3AYIIHbIE IYyCTOTHI, JAAIOIIKME SPKHUE paayKHbIE
KOJIbLIEOOpa3Hble WM 3aMKHYThle HeNpaBWIbHOW (opMbl MOJOCHL. IIpM HM3MEHEHHM CHIIBI,
CKMMaIOIE! MIIAaCTUHKH, PacloIokeHne U popma Mojaoc U3BMEHSIOTCS Kak B OTPAXEHHOM, TaK U
B IIPOXOJALIEM CBETE. 3apUCYHTE YBUICHHBIE BAMU KaPTUHKHU.

OTBeThTE Ha BOIIPOCHI:

1. IToyeMy B OTJENBHBIX MECTaX CONPUKOCHOBEHUS IUIACTUH HAOIIOJAIOTCA SIPKHE pady’KHbIe
KOJIbIIEOOpa3Hble WIIM HEMPaBUIBLHOU (POPMBI IOJIOCHI?

2. [Touemy ¢ W3MEHEHHEM Ha)KUMa HU3MEHSIOTCS ¢GopMa M PACHOJOKEHHE TOTY4EHHBIX
UHTEp(PEPEeHIIMOHHBIX MTOJI0C?

OIIBIT 3. Ilomoxure TOPU3OHTAIBLHO HA YPOBHE TIJla3 KOMIAKT-IUCK. UTO BBI
HabmoaeTe? OOBbsicHUTE HaOmonaeMble AByeHUs. OnuinTe HHTEp(HEPEHIIMOHHYIO KapTUHY.

OIIBIT 4. Bo3pMuTe ¢ MOMOIIBIO MUHIIETA JIe3BUE O€30MacHON OPUTBBI U HAarpenTe ero
HaJl IJIJaMEHEM TOpeKH. 3apucyiiTe HaOI01aeMyI0 KapTHHY
OTBeThTE Ha BOIIPOCHL:

1. Kaxkoe siBiieHue Bl HAOIOMATINA?

2. Kak ero Mo>xHo 0OBsICHUTB?

3. Kakne mBera, U B KaKOM TMOPSIKE TOSBISIOTCS Ha TIOBEPXHOCTH JIE3BHS MPH €T0
HarpeBaHuu?

OIIBIT 5. IlocMOoTpUTE CKBO3b KANpPOHOBYIO TKAaHb HA HUTh TOPSILICH JIAMIIBI.
[ToBopaunBast TKaHb BOKPYT OCH, HOOEWUTECh YETKOW MU(PPAKIMOHHOW KAPTHHBI B BHJE JBYX
CKPELIEHHbIX TOJ MpSIMbIM YIJIOM JU(QPAKIMOHHBIX TMOJOC. 3apucyiite HalmonaeMbli
TU(PaKIMOHHBIA KpPECT.



24

OIIBIT 6. IlponaGmomaiite ABe MU(PaKIIMOHHBIC KAPTHUHBI MPH PACCMOTPEHUU HUTH
TOPSIIEH JTaMIibl yepe3 Ieib, 00pa3oBaHHYI0 T'YOKaMU IITAHTCHIUPKYIS (P MIHPUHE ST
0,05 mm u 0,8 mm). OnumuTe W3MEHEHHE XapakTepa WHTEPGEpPEHIIMOHHOW KapTHUHBI TpHU
IUIABHOM IIOBOPOTE IUTAHT€HLUUPKYJIS BOKPYT BEPTHKAIBbHON ocH (Ipu wmupuHe mwenu 0,8 Mm).
OTOT ONBIT MOBTOPUTE C JBYMS JIE3BUSIMHU, MPHXKAB UX JAPYr K Apyry. Onummre Xxapakrep
UHTEPPEPEHIIMOHHON KapTUHBI.
3anuiuTe BBIBOJBL. YKaXHUTE, B KAKUX U3 MPOJETAaHHBIX BaMH OIBITOB HAOOATIOCH SIBJICHHUE
unTepdepenmn? audpaxmun?

Kputepun BbicTaB/IeHUS] OLEHKHU

O1eHKa «OTJMYHO» BBICTABIISAETCS, €CIIM PadOTa BBHIMOJIHEHA CAMOCTOSTEIFHO B TIOJTHOM
o0bemMe ¢ CcoOmoaeHMEeM HEOOXOAMMON TMOCIEeNOBAaTeIbHOCTH IPOBEJIEHUSI OIBITOB U
U3MEpPEHU; B NIPEJICTaBICHHOM OTYETE MPAaBUIBHO M AaKKypaTHO BBINIOJIHEHBI BCE 3aIlUCH,
TaOJIULIbI, PUCYHKH, YEPTEXKH, IpadUKH, BHIYUCICHUS U CIEJNaH BBIBOJI, a TAK)KE MPEICTaBICHBI
OTBETHI Ha JJOMOJIHUTEIbHBIE BOIPOCHI.

OreHKa «X0POII0» BBICTABISIETCS B TOM CIydae, €CIH BBIIIOJIHEHbI TPEOOBaHUS K OIICHKE
5, HO: OBUIO JOMYIIEHO ABAa-TPU HemodeTa, Wi He 0oyiee OAHOM HerpyOoi OMMOKH U OJHOTO
HEJ0YeTa, WIH B Ipoliecce padoThl 00palalnuch K MpernogaBaTelio 3a KOHCYIbTaluei.

OneHka «yJA0BJIETBOPUTEJIBbHO» BBICTABIIIETCS B TOM Cllydae, €ciid paboTa BBIIOJIHEHA
HE MOJIHOCTHI0, HO 00bEM BBITIOJTHEHHOW YaCTH TaKOB, UTO MOXKHO CJIeJaTh BBIBOJIbI, UJIM €CIIU B
XO0/J1€ IIPOBEACHMSI OIIbITA U U3MEPEHUN OBLIIN TOMYIIEHBI CJIECAYIOIINE OLINOKU:

a) OMBIT MPOBOJAWJICS B HEPALUOHAIBHBIX YCIOBHSX, YTO MPUBEIO K TMOTYyYCHHIO
Pe3yJIbTaToB C OOJIBLIEH MOIPEIIHOCTBIO;

0) uiu B oTueTe OBUIM JOMYILEHBI B OOIIEH CIOKHOCTH He Oojee ABYX OIIMOOK, a,
MMEHHO, B 3alMCSX E€AMHMII U3MEPEHMs, B BBIUMCICHMSX, rpaukax, Tabauiax, cxemax, He
MPUHIIMITAAIBHOTO JUIS JAaHHOU paboThl XapakTepa, He MOBIUSBIINX HA Pe3Yy/IbTaT BHITOTHEHHUS.

OneHka «Hey10BJIeTBOPUTEIbLHO» CTABUTCS B TOM Cllydae, €ciau: padoTa BBIOJIHEHA HE
MOJTHOCTHIO, M1 00BEM BBHITIOJTHEHHON YacTH pabOThl HE TTO3BOJIAET CAENATh MPABUIHHBIE BHIBOJIBI
WIH B XOJIe paboThI U B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTaTKH, OTMEUEHHbIE B
TpeOOBaHUSX K OI[EHKE «3».

JlabopaTopnasi paGora Ne 8. «3yyeHue cTpoeHusi aTOMHOIO sIAPA»

[ens: 3xkcnepuMeHTAIbHOE 3aKpelieHne 3HaHuil 110 Teme: «CTpoeHne aTOMHOI0
saApa»

KpaTrkue Teopernueckue cBegeHHsA

Pabora mpoBoauTcs ¢ TOTOBOM (hoTorpadueil TpekoB IBYX 3apsDKEHHBIX 4acTHI] (pHC.
npunaraercs). Tpek | mnpunamiexur npotroHy, Tpek Il — wyactune, kotopyro Hamo
UACHTUGUIMPOBATh. JIMHUM MHAYKIMH MAarHUTHOTO TOJNS  HEepHeHIUKYISPHBI  Kparo
dororpadumn.

[Ton uneHTH(UKaIMEH YaCTHUIIBI TOHUMAETCSI YCTAaHOBJIEHUE €€ TOXJIECTBA ¢ U3BECTHOM
BaM YacTHIIEH.

WnenTtudukanyss HEU3BECTHOM YaCTHIBI OCYHIECTBISIETCS IMyTEM CpaBHEHHsS €&
yICIBHOTO 3apsiia G/M ¢ yAeIbHBIM 3apsI0M MPOTOHA. ITO MOXHO C/IeaTh, U3MEPUB U CPABHUB
paznychl TPEKOB YacCTHI[ Ha y4yacTKax TpEKOB. JleWCTBUTENBHO, AJIA 3apsSHKEHHOW YacTHIIBI,
JBUKYLIEHCS TepIeHANKYISIPHO OIS, MOXKHO 3alHCaTh:

> q, v qp,/m, U/BR, R

m BR q()[/ml U/BR1 R2

CrnenoBarenbHO, OTHOILIEHHE YIECJIbHBIX 3apsA0B YAaCTHI] PAaBHO OOPATHOMY OTHOIIEHMIO
pPaanycoB UX TPACKTOPHUH.

Paanyc KpuBH3HBI TpeKa YacTUIIBI OMPEACISAIOT cieayromuM odpasoM. HakmaasiBaior Ha
dboTorpaduo JTUCT Mpo3pavyHord OyMard u TepeBoasIT Ha He€ Tpek. (DTO HYXHO JenaTh
OCTOPOXKHO, YTOOBI HE MOBpeAUTh GoTorpaduio). HauepTuTh nBE XOpIbl K TPAEKTOPUU TpeKa U
BOCCTAHOBUTh K 3THM XOpJaM B HX CepeauHe MeprneHaukysspsl (puc 28). Ha mepeceuenun

q,.Bv= "
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MEePIEHANKYIISIPOB JISKHUT LIEHTP OKPYKHOCTH, €€ paauyc U3MEepUTh MaciTabHoi nuHelkoi. [1o
yKa3aHHOMY MaciuTa0y BBIYMCIUTH UCTUHHBIN paanyc (Macmrad 1 cm — 7 Mm)

Puc. 28

Ilepeuyenb HeoOx0auMOro o6opynoBanus: dortorpadus Tpeka, MacITaOHas JIMHEHKA.

Pabora B 1aboparopuu
1. Ilepenectu Ha KajabKy TPEKH YacTUl] ¢ (hoTOrpagpusIMu.
2. Ha ¢ororpaduu BuIHBI TpeKH saep JETKUX dJEMEHTOB (mociennue 22 cM ux npobdera). Sapa
JBUTAIMCh B MarHUTHOM nojie ¢ uHAykuued B= 2,17 Tun, HanpaBieHHOM NeplIEeHIUKYISPHO
¢dororpadumn.
3. V3mepuTh paauychl KpUBU3HBI TpeKa YacTHULbl | mpuMepHO B Hayajle M B KOHIE Ipooera,
UCTIONB3YS (POPMYITBI

r= mo E, = mo
9,8

BBIUMCIUTh CKOPOCTh M SHEPryIO0 B Hayalle U B KOHILIE MpoOera U ONpelesIuTh Ha CKOJIBKO
U3MEHWIACh DSHEPrusl YacTHLbl 3a BpeMs I[pobera, ecid H3BECTHO, 4YTO dacTuua |
UACHTU(PUIIMPOBaHA KaK IPOTOH.

AE,=E,-E, :mp_ug_ml’_u’f:ﬂ(ug_ui)
2 2 2

4. 3meputh pannyc KpuBU3HBI Tpeka yacTuubl |1 B Hayane e€ mpoGera 3Has, 4TO HadajdbHAas
CKOPOCTh 3TOM YacTUIbl paBHAa HA4YaJbHOM CKOPOCTM MNPOTOHA (HMKHHUM TPEK), CPaBHUTh
ylleNbHble 3apsabl HEW3BECTHOW YacTHLbI M MpoToHA. MWAeHTUhUIMpPOBaTH 4YacTUIy IO
pe3yJibTaTaM BbIYMCIICHHIA.
5. OcranbHble TpeKkH MpUHALIEKAT sApaM JAeiTepus MU Tputhd. KakoMy HMEHHO sapy
npuHaaexat Tpek | u tpex 1V?
6. Pe3ynbTaTel n3MepeHuit ¥ BbIUMCIIEHUH 3anucaTh B Tabauiy 17.

Tabnuna 17-uccienoBaHus Tpeka 3apsyKEHHOW YacTUIIBI.
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Conep:xxanue oT4yera.

OT4éT NOMKEH CONEPIKATh:

1. Ha3zBanue paboTHI.

2. llens paboTHI.

3. [lepeyerr HEOOXOAMMOTO 0OOPYIOBAHHS.
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4. PucyHok

5. @opMyIbl HCKOMBIX BEJIUYUH U UX ITOTPELIHOCTEM.

6. Tabnuma ¢ pe3yinbTaTaMyd U3MEPEHHU U BBIYUCIICHUI

7. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

7.1. IloueMy TpaeKTOpUU YACTHI] IPEICTABIISIOT COOOM TYTH OKPYKHOCTEH?

7.2. [ToueMy KpHBHU3HA KaXJI0H TPACKTOPUH U3MEHSETCS OT Hadalla K KOHIy TpoOera 4acTUIlbI?
7.3. OOBsCHUTE TPUYHMHBI PA3JIMYUS B TOJIIMHE TPEKOB pasHbIX sjep? [louemy Tpek Kaxmoit
YaCTHIIBI TONIIE B KOHIIE ITpobera, yeM B Havaie?

7.4. KakoBa npyu4rHa pa3inyus B KPUBU3HE TPACKTOPUNA pa3HBIX saep?

7.5. Ha puc. 29 noka3aH ()OTOCHUMOK CTOJIKHOBEHUS 0-4aCTHUIIBI C aTOMOM KHCJIOPOJa B Kamepe
Bunibcona. Kakoii Tpek «BWIJIKHY» MPECTaBIsAeT cOO0H TPEK sapa KUCIOPOJa U KaKol TpeK -
yactuilpl? [louemy?

7.6. Ha puc. 30 moka3aHo CTOJKHOBEHHE JIBYX MPOTOHOB B ()OTOIMYJIbCUHU. TpeK HajeTaromiei
yacTuubl — o. Mcnone3ys puc. 30, cOCTaBUTh YCIOBHE 33/1a4M U PELLIUTH €€.

8.BbIBOJIBI O IIpoieIaHHON padoTe.

Kpurtepuu BbicTaBJ1eHUS OLIEHOK

O1eHKa «OTJMYHO» BBICTABIISETCS, €CIIM PadOTa BBIMOJIHEHA CAMOCTOSTENILHO B TIOJTHOM
obbeMe ¢ CcOONIOACHUEM HEOOXOAMMOM TIOCIEIOBATEILHOCTH TIPOBEACHHS OINBITOB U
U3MEPEeHUll; B TNPEACTaBIEHHOM OTYETe MPAaBUIbHO W AKKYpPaTHO BBIMOJIHEHBI BCE 3aIUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPa(UKH, BRIYUCICHHUS U CIIENIaH BBIBOJ, a TAKXKE MPEIICTABICHBI
OTBETHI Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISECTCS B TOM CIIy4ae, €CIIM BBITIOJTHEHBI TPEOOBAHUS K OLIEHKE
5, HO: OBILIO AOMYIIEHO JIBa-TPH HEJ0YeTa, UM He OoJiee OHON HerpyOoil OIMOKH U OJJTHOTO
HeJloueTa, WK B Tporiecce paboThl 00palaiuch K Mpero1aBaTelio 3a KOHCYIbTalrueH.

O1eHKa «yA0BJIETBOPUTEIbHO» BHICTABISIETCS B TOM CiIydae, €cii paboTa BBINOIHEHA
HE TIOJTHOCTBIO, HO 00hEM BBIITOJIHEHHON YaCTH TaKOB, YTO MOYKHO CJIENIaTh BBIBOBI, HIIM €CITH B
XO/Ie MTPOBECHHUS OIBbITA U U3MEPEHUI ObUTH IOMYILEHb! CIEAYIOIINE OUTHOKH:

a) OMBIT TPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIO K IOIYYCHHIO
pe3yJIbTAaTOB € OOJNBIIEH MOTrPEUTHOCTHIO;

0) uiu B oTyeTe ObUIM JOMYILEHBl B OOIIEH CIOKHOCTH He Oojee OBYX OMIMOOK, a,
UMEHHO, B 3alMCAX €IMHHUIl M3MEPEHMs, B BBIUMCIEHUSX, rpadukax, Tabnuuax, cxemax, He
NPUHIUITHAIBHOTO TSl TAHHOM paboThI XapakTepa, He MOBIUSIBIINX Ha PE3yNIbTAT BBITIOITHEHUSI.

O1eHKa «HEyIOBJIETBOPUTEIHHO» CTABUTCS B TOM CIIydae, eclid: paboTa BHIIIOJIHEHA He
MIOJTHOCTHIO, U 00BEM BBIITOJIHEHHON YaCTH PaOOTHI HE TMTO3BOJISIET CIENIATh MPABHIILHBIC BBIBOIBI
WIN B X0J1€ pabOThI ¥ B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIC B
TpeOOBaHUAX K OLIEHKE «3».

DJIeKTPOANHAMHUKA
IIpakTHyeckue padoThl N0 peLIEHUIO 3a/1a4.
1. B Tteuenun 10 mMuH 4yepe3 MmomepeyHOE CEYEHHE NPOBOAHMKA Ipoxoaut 3apsn 12Kn. YUemy
paBHa CHJIa TOKA B IIPOBOJHUKE?
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2. Bpems pabodero wuMITylbCa YCKOPHUTENS JJIEKTPOHOB paBHO IMkc. CpemHss cuia TOKa,
CO37aHHAas 3TUM YyckopureneMm, 48 KA. Onpenenure 4uUciao 3JIEKTPOHOB, YCKOPSEMBIX 3a OJUH
MYCK YCKOPHTEIIA. 3apsi dIeKTpoHa paBeH qe=1,6*10-10K.

3. OmpenenuTh BEJIWYUH 3apsia, MPOXOJALIET0 4Yepe3 IONEpEevYHOE CEYEHHE IIPOBOJHHMKA B
TeueHuu 14 ¢, ecnu cuiia ToKa B IPOBOJAHUKE 3a 3TO BpeMs paBHOMEPHO Bo3pactaeT ot 0 1o 75A.
4. CkKonbKO BpEMEHHU JUINTCSA 3aps]] MOJHHUH, €CIM 4Yepe3 IONEepeYHOe CEYEHHE €€ KaHaja
npotekaeT 3apsan 30K, a cuna Toka B cpeiHeM paBHa 24KkA?

5. 3a 1 MKC uepe3 IMOMEpPEYHOE CEeUeHHE METAUIMYECKOro MpOBOAHHMKA mpoxoaut 4*108
3J1eKTpoHOB. UeMy paBHa cujia B TpOBOIHUKE? 3apsiy 2JIeKTpoHa paBeH qe=1,6%10-19Ko.

6. CkopocTh HampaBlIeHHOTO Jpetia AIEKTPOHOB B AIIEKTPUYECCKON IIENU YBEIMYUIach B 3 pasa.
Kak u3meHunach cuiia Toka B 3TOM Lenu?

7. Kakyio paboTy coBeplIaeT 3JIEKTPUYECKOE IoJIe TpH MepeMmenieHuu 3apsnaa 4mKon, ecim
HanpsbkeHue paBHo 45B?

8. Kako#t myimrHHBI HaJl0 B3STh MPOBOJIOKY cedeHueM 0,4MMm2, yToObI ee conpoTuiieHre Obu1o 19,2
Om? Y nenpHoe conpotuBieHue 9,6%10-80OM™* M.

9. Mennas mpoBoJIOKa UMEET 3JIeKTpocTtaTuueckoe conporusieHue 18 Om. Kakoe anekrpuueckoe
COTMPOTHUBIIEHUE OYyAET y MEIHOH MPOBOJIOKH, Y KOTOpPOil B 4 pa3a MeHbIlE JJIMHHA U B 6 pa3
0oJbI1IE IJI0LIA/1b [TOIEPEYHOI0 CEUEHUS?

10. HanpsokeHue Ha aBTOMOOMIIbHOM Jammiouke 12B. B kakoit 3aps mporien yepe3 HUTh Hakaja
JAMIIOYKH, €CJIA MPU 3TOM Oblia coBepieHa padora 600 x?

11. Onpenenute MIOMIA[Ab CEYEHHUS IMPOBOJOKH, COMPOTUBICHUE KOTOpod S5SOM, IiuHHA 25M,
yIenpHOoe compoTuBieHne Marepuana 1,6*10-80m*m

12. CranpHas nOpoOBOJOKAa HMEET 3JeKTpuueckoe conporuBieHne 40M. Kakum craHer
COTNPOTUBIICHUE OSTOM TPOBOJOKH, €CIH €€ TMPOTAHYTh dYepe3 CHEelUaIbHBI CTaHOK,
YBEJIUYUBAKOIINN JIMHY B 2 pa3a’?

13. OnpenenuTh CUIy TOKA B DJIEKTPOUYAHUKE, BKIFOYEHHOM B CE€Th ¢ HampsikeHueM 125B, ecnu
conpotusiieHue Harpesareins S00Mm.

14. Kak u3MeHHTCs cuila TOKa, MPOTEKAIOIIETO MO MPOBOIHUKY, €CIIM HAMPSIKEHUE Ha €ro KOHIAaX
Y IO ONEPEYHOT0 CEYECHHS IPOBOJHUKA YBETUUYUTH B 2,5 pa3a?

15. Ha nokone snexrpuueckoil jgammnsl HamucaHo 0,35B u 0,2A. Ompenenute CONpOTUBICHHUE
CIIUpAJIH JIAMIIBI.

16. Kak u3mMeHuTCs cuia TOKa, MPOTEKAIOIIETO MO MPOBOAHHUKY, €CIM YMEHBIIUTH B 3 paza
HaIpsKEHUE Ha €ro KOHIAX, a IJIOIA/lb ONEPEYHOr0 CEYEHUs MPOBOIHUKA YBEJIMUNTD B 3 pa3a?
17. PaccuuraiiTe cuiay TOKa B 3aMKHYTOM LI€NH, COCTOSIIIEN U3 UCTOYHHUKA TOKa, y KoToporo 3/1C
paBHa 12B, a BHyTpeHHee conpotusieHue pasHo 1OM. ConpoTusienue pesuctopa paBHo 30M.

18. Uemy paBHO BHYTpeHHee corpoTuBiieHre uctounuka Ttoka ¢ DJIC paBuoit 20B, eciau mpu
MOAKIIOYEHUN K HEMY PE3UCTOpa CONMpoTHBIEHHEM 8OM IO ANEKTPUYECKON Ienu NpOTEeKaeT
AIEKTPUYECKUN TOK CUIIoON 2A?

19. Uemy paBHO HampspKeHHE Ha KOHIIAX MPOBOJHMKA, €CIAM MPH MPOXOXKICHUM MO HEMY
ANEKTPUYECKOTO TOKa Touka 4A B ceueHnu 7,5MuH, Beiaensercs 216k /[x TernnoTer?

20. Yemy paBHO BpeMsi MPOXOXKACHHS MO MPOBOJHUKY, €CIU NPHU HANPSDKEHUM HA €ro KOHIAX
120B coBepmraercs padota 540x/Ix? ConpoTuBieHre mpoBoHuKa 240M.

2]1. Ilpu cune Toka B anekTpuueckol nenu 0,3A conporuBieHue jamnbl paBHO 100Mm.
Ornpeaennute MOITHOCTD YJEKTPUIECKOTO TOKA, BBICIAIONICIOCS HA HUTH JIAMITBI.

22. Kakoe conporuBienue wumeer 100-BaTTHasi JjamMna HaKaJlWBaHUs, pacCUMTaHHAs Ha
Hanpsbxenue 220B?

2.2 3agaHus 1JIM IPOMEKYTOYHOT0 KOHTPOJISI

Bonpocs! k 3auéTy
1. Kunemaruka MarepualbHOMN TOUKH.
2. DHeprus, Macca U UMIYJbC (POTOHA.
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20.
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23.
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25.
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27.
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31.
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41.
42.
43.
44,
45.
46.
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48.
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50.
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52.
53.
54.
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JlaBieHwue cBeTa.

OmnrbiTel JIeOeneBa.

Dddext Komnrona.

JlnanekTuueckoe eIUHCTBO KOPIYCKYIISIPHBIX U BOJIHOBBIX CBOMCTB H3JTYUCHHS.
VYTII0BBIC XapaKTEPUCTHKH JIBH)KECHUS: YrOJl IOBOPOTA, YIIIOBBIE CKOPOCTh M YCKOPEHHE.
CBs13b JIMHEWHBIX U YIIIOBBIX BEJTUYHH.

YpaBHEHHE JBUKCHHS.

. 3axon Dapaes.

. [IpaBuno Jlenna.

. CamouHIyK1IUS.

. B3auMHas nHnykuus.

. UIHIyKTUBHOCTb.

. BuxpeBoe s5iekTpuueckoe moe.

. BuxpeBble TOKH.

. 'a30BbI€ 3aKOHBI, ypaBHEHHUE COCTOSIHUS UACAIBHOIO rasa.

. Pacnpenenenne MakcBenna. M3mepenue ckopocreir mosekyn (omnbiTel IllTepHa u

DIbIPUIKA).

Bbapomerpuueckas ¢popmyina, pacnpenenenue bonbnmana, onbite [leppena.
Hanpsixenue u O3./1.C.

3akon Oma B uHTErpasibHOM (hopme u quddepeHnnansHoi Gopme.

Pabota 1 MOITHOCTH TOKA.

3akonsl Kupxroga.

[IpoonbHBIE U TONIEPEYHBIE BOJIHBI.

VYpaBHEHHE INTIOCKOM TAPMOHUYECKON BOJIHBI.

HNuTtepdepenius u qudpakiius BOJIH.

Crtpoenue KUAKOCTEH, OIMHKHUN TOPSIOK.

[ToBEpXHOCTHBIN €101, TOBEPXHOCTHOE HATSKEHHE, KalTUJUIAPHBIC SIBICHUS.
CtpoeHue TBEPIBIX Tel

PenaruBucTckuii umMmnynsc, pensaTuBUcTcKas popma BToporo 3akoHa HeroToHa.
B3aumocBs3b Macchl U SJHEPTHH.

MarauTHblE MOMEHTHI JJIEKTPOHA U aTOMa.

HamarnnunBanue BeecTsa.

Knaccudukanys BemecTs o MarHuTHBIM CBOMCTBaM.

®eppomaraeTusMm. OeppUTHI.

MoMeHT nHepLIHUH, MOMEHT UMITyJIbCa TBEPAOTO TeNa.

3aKOH COXpaHEeHMsI MOMEHTa UMITyJIbCa TBEPJIOTO Tea.

['upockonuueckuit 3P dexT.

KBanTOBas ontuka.

TennoBoe u3nmyyeHue, ero 0COOEHHOCTH U XapaKTePUCTHKH.

AOCOJFOTHO YE€pHOE TETIO.

3akoH Kupxroda.

3akoH Credana-boibimana.

Pacnpenenenue sHEpTUu B CIIEKTpe U3IYUEHUsT aOCOIIOTHO YEPHOTO TeIa.
3akoH Buna.

Kunemaruka BpamareabHOro 1 Koie0aTeabHOro IBUKEHUS MaTepHaIbHON TOUKH
CoBpemenHas (pusnveckasi KapTuHa MHUpA.

Hepapxus cTpyKTyp MaTepuu, 3BoJronus BeeneHHo.

®dusndeckas KapTuHa MUpa Kak Gpuinocodckasi KaTeropus.

I"'apmMOHMYECKUI U AaHTAPMOHUYECKUN OCLUUIUIATOP.

CBoOoaHBIC KOJICOAHUS U UX YPaBHEHUE JBUIKCHUS.

CoOcTBeHHas 4acToTa M SHEPTHsI KOJIeOaHHH.

3aryxaromye KojaeoaHusi. AHTapMOHU3M.

[TapameTpsl 3aTyxaHus KOJICOAHUH.
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55. PagnoakTUBHOCTD U €€ BUJIEL.

56. 3ak0H paJMo0aKTHUBHOTO pacmaja.

57. AKTUBHOCTh UICTOYHHUKOB M3 TyUCHHUSI.

58. [IpoucxosxaeHne u 3aKOHOMEPHOCTH anb(da-, 6eTa- 1 raMMa-u3Ty4eHUH aTOMHBIX SIEp.
59. SInepHble peakiuu ¥ 3aKOHBI COXpPaHEHUSI.

60. Peakmus neneHus sijpa.

3. Kputepuu onieHuBaHUs
Kpurtepun oueHnBaHus BbINOJHEHHUS 32]aHUI NPAKTHYECKUX 3aJaHUI U padoT
Ouenka "omauuno” — 3aaHre BBIIOJIHEHO B IOJIHOM O0BEME, TaHBI [IPABUILHBIE OTBETHI
2

Ha KOHTPOJIbHBIE BOIIPOCHI, C/IeTaHbl JOTUYECKU TOYHBIE BHIBOIBI.

Onenka "xopowo"” — 3a1aHre BBITIOJHEHO B MTOJTHOM 00BbeMe, JTaHbl MPABUIBHBIC OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI, HE BCE BHIBOJIbI JIOTHUECKH TOYHBI U MPABUIILHBI.

Omnenka "yoosremeopumenvro” — 3alaHie BBITIOJHEHO B TIOJIHOM 00bEME, €CTh OIIUOKH
B OTBETaX Ha KOHTPOJIbHBIE BOMIPOCHI, HE BCE BBIBOJIBI ITPABUIIbHBIE.

Ouenka "HeyodosnemeopumenvHo” — 3ajaHie HE BBIIIOJIHEHO, OTBETOB HET, BEIBOJIOB HET.

b b

Kpurtepuu oneHuBaHus MPOMEXKYTOYHOI aTTecTallMU

Ouenka "omauuno"” —

['my6Gokoe 1 mpovYHOe YCBOEHHE MPOrPaMMHOTO MaTepraIa.

3HaHUEe MaKeTOB MPUKJIAAHBIX IPOTPAMM.

3HaHUE OCHOBHBIX MPUHIIUIIOB MTOCTPOSHHSI TAKETOB MPHUKIIAIHBIX TPOTPAMM.
3HaHUE OCHOBHBIX 3a/1a4 IPUKJIAJHBIX IIPOTPAMM.

CB00Oo1HOE BIaJICHHE MTAKETaMU IPUKIIAHBIX IPOTPaMM.

To4yHOCTb 1 0O0CHOBAHHOCTH BBIBO/IOB.

be3ommb09HOe BHIIOIHEHNE MPAKTHYECKOTO 33 JaHHS.

TouHble, TOTHBIE U JOTMYHBIE OTBETHI HA JTONOJIHUTENIbHbIE BOIPOCHI.

ONoa~wWNE

Ouenka "xopouio" —

1. Xoporiee 3HaHHE TPOTPAMMHOTO MaTepHaIa.

2. Henmoctaro4yHo TMOJIHOE HW3NOKEHHE TEOPETHYECKOrO BOMPOCAa IK3aMEHAIMOHHOTO
ouera.

3. Hanmuume  HE3HAYUTENBHBIX  HETOYHOCTEW B yMNOTPEOJICHHMH  TEPMHHOB,
KJ1acCU(pUKaIUH.

4. 3HaHUE OCHOBHBIX MAKETOB MPUKJIAJIHBIX TPOTPAMM.

5. HemnonHOTa MpeACTaBICHHOTO HIUTFOCTPATUBHOTO MaTepHala.

6. TouyHOCTH U 00OCHOBAHHOCTH BEIBOJIOB.

7. JlornmuHoe U3NI0KEHUE BOMPOCA, COOTBETCTBHE U3JIOKCHHUS HAYIHOMY CTHUTIO.

8. Herpy6as ommbka npu BRIMOJTHEHUN TPAKTHYECKOTO 3aJaHMS.

Onenka "yoosnemeopumenvro” —

1. TloBepxHOCTHOE YCBOEHHE MPOTPAMMHOI0 MaTepuaa.

2. HepmocraroyHo MOJIHOE H3JI0KEHHE TEOPETHUECKOro BOIPOCA HK3aMEHAIMOHHOTO
ounera.

3. 3arpyaHeHue B TPUBEACHUU TPHUMEPOB, IOATBEPXKIAIOMUX TEOPETHUECKUE
MOJIOKEHUS.

4. Hanuume HETOYHOCTEH B yNOTpeOJICHUN TEPMUHOB, KJIACCH(PHUKAIINHA.
Heymenue uetko chopMynnpoBaTh BHIBOIBI.
OTtcyTcTBHE HABBIKOB HAYYHOT'O CTHJISL U3JI0KEHUS.
['pyOas ommbKa B IpaKTUUECKOM 3aJaHHH.
HeTrouHble 0TBETHI Ha TONIOJHUTEIBHBIE BOIIPOCHI.

5
6.
7.
8

Omnenka "neydosremeopumenvho” —
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He3nanue 3HaUUTENBHON YaCTH TPOrPaMMHOTO MaTepHaa.
HecnocoGHOCT puBeCTH MpUMEPHI TAKETOB MPUKIIAJHBIX IIPOTPaMM
HeymeHue BbIIeINTH I1aBHOE, ClIeiaTh BHIBOABI M 000OIICHHUS.
['pyOble OmMOKM NP BHITOTHEHUN PAKTUYECKOTO 3a/1aHHs.
HenpaBuiibHble OTBETHI HA IOMOIHUTENIBHBIE BOIIPOCHI.



