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BBEJEHUE

BaxHyro yacTb TeopeTndeckoil u npodeccuoHaNbHOM MPAaKTUYECKOH MOATOTOBKH 00y4YaroIInuXcst
COCTABIISIFOT MPAKTUYECKUE U Ta0OpaTOPHbIEC 3aHATHSI.

CocrtaB u cojepxaHHWE NPAKTUYECKUX M JIAOOPATOPHBIX 3aHATUH HAIpaBIEHbl HAa peaau3alMio
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpPeAHEro oOmiero odpa3oBaHHS C
YYETOM I0JTy4aeMOH CIELIMAIBHOCTH.

Benymieidi OuaakTHYecKOM — IENbI0  NPAKTUYECKUX — 3aHATUH  sBsieTcss  (OpMHUpPOBaAHHE
poeCCHOHATBHBIX MPAKTUYECKUX YMEHUI (YMEHUI BBINOJIHATH ONpPEAEICHHbIE IEHCTBUSI, ONEpaliH,
HEOO0XO/JMMBIE B MOCJEIYIOIEM B HPOPECCHOHATHHON NEATETBHOCTH) MM YYEOHBIX MPaKTHUYECKUX
yMeHul (yMEHHUH pemiaTh 3a/1auu 1Mo GU3HKe), HCOOXOIUMBIX B TIOCISAYIOIICH YIeOHOU IeATeTbHOCTH.

Benymeli auaakTuueckod 1enblo J1a0OpAaTOPHBIX 3aHATUM  SBISETCS 3KCIEPHUMEHTAIbHOE
MOJTBEPXKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B cootBercTBHM C pabodyeil mporpamMmol y4eOHOW IUCHMIUIMHBI «DPU3MKa» MPETyCMOTPEHO
IIPOBE/ICHUE MPAKTHUECKUX U TAOOPATOPHBIX 3aHATHUI.

BrimonHeHne mpakTHYeCKUX | JIAOOPATOPHBIX pabOT 00ecTIeYrBaET JOCTHKEHHE 00YIarOIIUMHUCS
CIIENYIOIUX Pe3yabTATOB:

I1P61. chopMupOBaHHOCTH MPENCTABICHUH O POJIM W MecTe (PU3MKH M aCTPOHOMHH B COBPEMEHHOMU
HAyYHOH KapTHMHE MHpa, O CHUCTeMOOOpasyromeld poiau (U3MKK B Pa3BUTHH E€CTECTBEHHBIX HayK,
TEXHUKA W COBPEMEHHBIX TEXHOJOTHH, O BKJAJIe POCCHHUCKHX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH; MOHUMaHHE (PU3NIECKON CYIIHOCTH HAOJIOJaeMbIX SBJICHHIH MHUKPOMHPA, MAaKpOMHUPA
U MeraMupa; MOHMMaHHE POJI aCTPOHOMHHU B NPAKTHYECKOH JEATEIHHOCTH YEIIOBEKA U JalbHEHIeM
HAYYHO-TEXHHYECKOM DPAa3BUTUH, poiu (u3uku B (GOpMUpPOBaHUHM Kpyrozopa M (QYHKIHMOHAIBHOW
IPaMOTHOCTH YeJlOBeKa JUIsl peleHHs TPAKTUYECKHX 3a/1a4;

ITP62. chopMupoBaHHOCTH YMEHUHN pacliO3HABATH (GU3NUECKUE SIBIECHUS (IIPOLECChl) U OOBICHATh UX Ha
OCHOBE W3YYEHHBIX 3aKOHOB: PaBHOMEPDHOE U DPABHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUJKEHUE,
CBOOOJHOE MaJIeHUE Tell, ABMKEHHE 10 OKPY)KHOCTH, MHEPIMs, B3aUMOJAEUCTBHUE TeJ, KojeOaTenbHOoe
JBMKEHUE, PE30HAHC, BOJIHOBOE JABIKeHHE; AU dy3usi, OpOyHOBCKOE JABMKEHHE, CTPOCHUE KHUIKOCTEH
U TBEpPAbIX TeJ, W3MEHEHHWE Oo0beMa Tell NpU HarpeBaHUM (OXJaKJIEHHH), TEIJIOBOE pPaBHOBECHE,
UcHapeHue, KOHJIeH calysl, TUIaBlIeHue, KpUCTAJIIM3alusl, KUIIEHHUE, BIIaXXHOCTh BO3/1yXa, CBSI3b CpeaHel
KMHETUYECKOM PHEPruM TEIUIOBOTO JIBUYKEHHS MOJIEKYJ C aOCOJIFOTHOW TemIepaTypoi, MOBBIIIEHHE
JIABJICHUS Ta3a IpU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b MEXJy ITapaMeTpaMH COCTOSTHUS ras3a B
u30IpoLeccax; 3JEKTpU3alUsl Tell, B3aUMOJEHCTBUE 3aps70B, HArpeBaHHME IMPOBOJHUKA C TOKOM,
B3aUMO/ICHICTBUE MarHUTOB, JIEKTPOMArHUTHAs UHAYKIUA, AEHCTBUE MAarHUTHOTO IOJIsI HA TPOBOJHUK
C TOKOM W JBIDKYIIUHCS 3apsij, DJIGKTPOMArHUTHBIE KOJeOaHUS ¥ BOJHBI, NPSIMOJIHHEHHOE
pacrpocTpaHEeHHE CBETa, OTpa)XXeHUE, IpeJoMJIeHHe, HHTepdepeHuus, AUPpakuus U HOJAPU3ALUL
CBeTa, Juclepcus cBeTa; (OTOANIEeKTpHUECKUl 3(PQeKT, CBETOBOE JaBJlE€HHE, BO3HHUKHOBEHHE
JIMHENYaToro CreKkTpa aToMa BoJI0Opo/ia, ECTECTBEHHAsI U HCKYCCTBEHHAs paJl0aKTUBHOCTH;

I1PG3. BJIaACHUEC OCHOBOIIOJIAraromuMun (I)I/I3I/I"IGCKI/IMI/I NOHATUAMHU U BCIIMUMHAMH, XaPAKTCPUIYIOIIUMU
(bI/ISI/I‘-ICCKI/IC IIPOLECChI (CBH3E[HHBIMI/I C MCXaHHMYCCKHMM JIBHXKCHHEM, B3aI/IMO,E[eI>’ICTBHCM TCI,
MEXaHHYECKUMH KOJICOaHHSIMH U BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM BEIICCTBA, TCIINIOBBIMU
mnmponeccaMm; ISJICKTPUYCCKUM W MArHvuTHBIM IIOJISIMU, JJICKTPUYCCKHUM TOKOM, JSJICKTPOMAarHUTHBIMHA
KOJICOAHUSIMH M BOJIHAMH, OIITHYCCKUMH SABJICHUAMU, KBAHTOBBIMH ABJICHUAMH, CTPOCHHUECM aTOMa U
dTOMHOTI'O Aapa, paI[I/IOElKTI/IBHOCTBI-O); BJIaICHUC OCHOBOIIOJIararoImmuMu ACTPOHOMHNYCCKHUMHU
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IMOHATHUAMHU, MO3BOJIOIIMMHU XapaKTCPHU30BaATH IMPOLCCChI, IMPOHUCXOAAIIHNE HA 3BC31AaX, B 3BC3IHBIX
CUCTEMAX, B MEXKTraJlaKTHIeCKO cpeac; IBUKCHHUC HeOECHBIX TCJI, O9BOJIONHWIO 3BEC31 U BCCHGHHOﬁ;

[1P64. BrameHre 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSAMH (3aKOH BceMupHOTro Tsarotenus, I, II u III
3aK0oHBI HpI0TOHA, 3aKOH COXPaHEHHS] MEXaHUYECKON SHEPIUH, 3aKOH COXpPaHEHUsI UMITYJIbCa, PUHIIUIT
CYNEPIIO3UIIMK CUJI, TPUHIUI PABHONPABHOCTH HWHEPIHUAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIe 3aKOHBI, MEPBbIN 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsina, 3akoH Kyrnona, 3akoH Oma juist ydacTka 1enu, 3akoH Owma st
MOJIHOM 3JeKTpuuecKoil nenu, 3akoH JIxoyns - JleHna, 3aKOH 3J€KTPOMAarHUTHON WMHAYKIUHU, 3aKOH
COXPaHEHHUS SHEPTUH, 3aKOH MPIMOIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPaXKCHHSI CBETa, 3aKOH
MIPEJIOMJICHUSI CBETA; 3aKOH COXPaHEHUS SHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO  3apsiia, 3aKOH COXpAaHEHUS MaccoBOro 4mMcia, moctyinarel bopa, 3akoH
pPaZMOaKTUBHOTO paclaja); yBEpEHHOE HCIIOIb30BaHHE 3aKOHOB U 3aKOHOMEPHOCTEW IMpU aHaIHu3e
(U3HYECKUX SBICHUN U TIPOIIECCOB;

I1P65. ymMeHue y4yuThIBaTh I'pPaHUIBI NIPUMEHEHMs HM3YYEHHBIX (U3MYECKUX MOJENeH: marepuanbHas
TOYKa, MHEpLHUaJbHas CUCTEMa OTCYEeTa, WACAJIbHBIM Ta3; MOJAEIU CTPOEHHUS Tra3oB, JKUIKOCTEH U
TBEPABIX TEJ, TOUCUHBIN NEKTPUUYECKUH 3apsi, siepHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O
sJipa Mpyu pelieHnH GU3NUECKUX 3a1au;

[1P66. B1ageHre OCHOBHBIMH METOJAMU HAayYHOTO MO3HAHHS, MCIOJIb3YEMbIMH B (PU3UKE: MPOBOIUTH
npsIMbIe ¥ KOCBEHHBIE M3MEPEHHS (PH3UUECKUX BEJIWYHH, BEIOWPAs ONTHMAJIBHBIN CIOCO0 M3MEPEHUs U
HCIIONBb3Ysl W3BECTHBIE METOJbl OLEHKHM IOIPEHIHOCTEW HW3MEPEHMM, IIPOBOJUTH HCCIIEIOBAHKE
3aBUCHUMOCTEHN (PU3NUECKUX BEJIMYUH C UCIOJB30BAaHUEM MPSIMbBIX U3MEPEHUN, OOBACHATh MOJIyUEHHbIE
pe3yabTaThl, UCHOJIb3Ysd (U3UYECKHE TEOPHM, 3aKOHBI M TOHSTHUSA, W JeNaTh BBIBOJABI;, COOJIIOJATH
npaBuia 0€30MacHOro TpyAa NMpH NMPOBEJCHUM HCCIEIOBAaHUM B paMKax y4eOHOro SKCHEpUMEHTa U
y4eOHO-HCCIIEI0BATENIbCKOM 1eATEIbHOCTH C MCIIOJIb30BaHUEM LU(POBBIX U3MEPUTENIbHBIX YCTPOMCTB
1 1a00paToOpHOro 000pyAOBaHUs; CHOPMHUPOBAHHOCTD MPEICTABICHUNA O METO/1aX MOJTYUYEHUS HAyYHbBIX
ACTPOHOMUYECKUX 3HAHMIA;

ITP67. cpopMupOBaHHOCTH YMEHHUS pelIaTh pacyeTHbIE 33J]auu C BHO 3a/laHHON (PU3NYECKOI MO/IENbIO,
UCTONb3ysd (U3NYECKHE 3aKOHbI W TPUHIMIIBI, HAa OCHOBE aHalM3a YCJIOBUS 3aJayd BbIOMpATh
(bu3NYECKYI0 MOJIENb, BBIACIATh (PU3HUECKUE BETUUYHUHBI U (POPMYIIbI, HEOOXOAUMBIE AJISl €€ pelIeHMUs,
IIPOBOAUTH PACUYEThl U OLIEHUBATh PEAIBHOCTD MOJIYUEHHOTO 3HaUeHUs (PU3MUYECKOI BEIMUMHBI, pellaTh
KaueCTBEHHbIE 3a/1ayM, BhICTpauBas JOIMUYECKU HETPOTUBOPEUMBYIO LIETIOYKY PACCYXACHUN C OMOpoil
Ha U3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SABIICHUS;

[TP68. cdhopMupOBaHHOCTh YMEHHS TPHUMEHSTh TOJYYCHHBIC 3HAHUSA JJIi OOBSICHEHHUS YCIOBHMA
MpOTEeKaHUs (UINYECKUX SBJICHUM B TMPUPOJAE W [ MNPUHATHS MPAKTHUYECKUX pEIIeHUd B
MTOBCEIHEBHOM >KM3HM JUIsl oOecrieueHus: 0e30MacHOCTH MpH OOpalleHHH ¢ OBITOBBIMU IpHOOpaMu U
TEXHUYECKMMHU YCTPOMCTBaMHU, COXPAHEHHUS 3/I0POBbS U COOIIIOJICHHS] HOPM DKOJIOTHUECKOTO MOBEICHUS
B OKpY’Kalollel cpese; MOHUMaHHe HEOOXOIMMOCTU MPUMEHEHUS TOCTHKEHUN (U3UKU U TEXHOJIOTHM
JUI paliMOHaIbHOIO IPUPOIOTIOIB30BaAHUS;

IT1P69. chopmMHpPOBaHHOCTH COOCTBEHHOM MO3WIMHM IO OTHOWIECHHIO K (PU3NYECKOH HHpOpManuy,
MOJTy4yaeMOil M3 pa3HbIX HCTOYHUKOB, YMEHHH HCHOJB30BaTh LU(PPOBBIE TEXHOJOTHH ISl TOHUCKa,



CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMU U MPEACTaBICHUS y4eOHON U HayYHO-TIOMYJISpHON MH(pOpMaluy;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAIMN3a MOTy4aeMoi HHPOpPMaLnY;

[1P610. oBnageHne ymeHHsIMH pabOTaTh B TPYIIE C BBIMOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBATH pa60Ty T'pyniibl, palyuOHAJIBbHO paclipeaciiaTb MACATCIBHOCTL B HCCTAHAAPTHBIX
CUTyalluiX, aJCKBAaTHO OLOCHHWBATh BKJIaA KaxXI0ro N3 YYaCTHHUKOB TIpPyIIbl B PCHICHUC
paccMaTpuBaeMoi MpoOIeMBbl;

[IPG11. oBnagenue (CHOPMUPOBAHHOCTH MPEACTABICHUI) MpaBWIAMU 3amuch (QU3HYECKUX (Popmyr
penbedHO-TOoYeuHOM crucTeMbl 0003HaueHui JI. bpaiins (u1s ciensix ¥ claboBUISIIMX 00yJaONIUXCS);

[IPyl. copMUpPOBAaHHOCT, TIOHMMaHHUS PO (PUIHKA B DKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMATILHOW WM ITHYECKOHN cdepax MesTEIbHOCTH YeNIOBEKa; PO U MecTa (PU3UKU B COBPEMEHHOM
HAay4YHOW KapTUHE MHPA; POJIU AaCTPOHOMHH B MPAKTUUYECKON NEATETLHOCTH YEJIOBEKa U JaJIbHEHIIeM
Hay4YHO-TEXHUYECKOM Pa3BUTHUU;

[TPy2. cpopMHpPOBaHHOCTH CHCTEMBI 3HAHUK O (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
JCWCTBYIOIIUX HAa YPOBHSAX MHKPOMHpA, MAaKpOMHpa W MeETraMupa, IpEACTaBICHUN O BceoOIeM
xapakTepe (PU3NYECKHX 3aKOHOB; MPEICTABICHUI O CTPYKType MOCTPOCHHUS (PH3MUECKOW TEOPUH, UTO
MO3BOJIUT OCO3HATH POJIb PYHAAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O
IIPUPOJE, NOHATh TPAaHHULBI IPUMEHUMOCTH TE€OPUH, BO3MOXKHOCTH MX HNPUMEHEHMs Ul ONHCAHUS
€CTECTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

[TPy3. chopMUpOBAaHHOCTh YMEHUS pa3inyaTh yCJIOBUS NPUMEHMMOCTH MOeNei (pu3nyeckux Ten u
IIPOIIECCOB (SIBIEHUI): MHEpLUalbHAs CUCTEMa OTCYeTa, MaTepHuajbHas TOYKa, PaBHOYCKOPEHHOE
JBIKEHUE, CBOOOHOE MajieHne, abCOM0THO ynpyras Jedopmanus, aOCOIOTHO yIpyroe U abCoIOTHO
HEYIpyroe CTOJKHOBEHHUs, MOJIETIeH ra3a, ®HUJIKOCTH U TBEPAOTo (KPUCTAUINYECKOT0) Tella, UIealbHOTO
rasa, TOYEYHBIH 3apsAl, OIJHOPOAHOE DIIEKTPUYECKOE II0JIe, OJHOPOJHOE MArHUTHOE IIOJE,
rapMOHHUYCCKUC KoneOaHus 5 MaTeMaTH4YeCKHi MasiTHHUK, I/II[CaJ'IBHHﬁ pr)I(I/IHHBIfI MasiTHHK,
rapMOHUYECKHE BOJIHBI, UCATBHBIN KOeOaTeIbHbIN KOHTYp, TOHKASI JIMH3a; MOJIEJICH aToOMa, aTOMHOTO
s/1pa ¥ KBAHTOBOW MOJIEJIH CBETA,

[1Py4. chopMUPOBAHHOCTb YMEHHSI OOBSCHITH OCOOCHHOCTHM MPOTEKaHUs (U3UYECKUX SIBICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE IBUKEHHUE YaCcTUI] BEIIECTBA, TEIUIOBOE PAaBHOBECHE, OPOYHOBCKOE
nBuxkenue, nuddysusa, wucrnapeHwe, KUNEHUE U KOHACHCALMs, IUIAaBJICHHE M KpUCTAJLIM3aIus,
HaIpaBJIEHHOCTh  TEIUIONepeAayud, JJIEeKTpU3alMu  Tell, OSKBUIOTEHIMAIbHOCTH  IOBEPXHOCTHU
3apsSOKEHHOIO  MPOBOJHMKA,  3JEKTPOMAarHUTHOM  MHAYKLUUH, CAMOMHAYKIMH,  3aBHCHUMOCTH
COIIPOTHBIICHUS] TOJIYHNPOBOJHUKOB "p-" M "n-TUMOB" OT TemmepaTypbl, pe3oHaHCa, UHTEepPPEepEeHIINU
BOJIH, JU(paKIUM, IUCHEPCHH, TIOJHOTO BHYTPEHHEro oTpakeHus, ¢orodddekr, dusnueckue
NPUHIUIBI CIIEKTPAJbHOTO aHaiM3a W paboThl Jazepa, "anbda-" u "Oera-" pacmansl siiep, ramMma-

U3ITy4eHUe sIIep;

ITPy5. chopMupoBaHHOCTh YMEHHMH NPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHMKH, MOJEKYISpHOU
GU3MKN U TEPMOJMHAMUKH, HIIEKTPOAMHAMHKH, KBAaHTOBOW (M3MKM A aHanu3a M OOBSACHEHMS
SBJIIGHUH MHKpPOMHpa, MakKpoMHpa M Meramupa, pas3iudarh ycjoBHs (TpaHuUIbl, o001acTH)
MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHHMMATh BCEOOIIMN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHHMs] MEXaHWYECKOM OHHEPruy, 3aKOH COXPaHEHMs] MMIYJbCa, 3aKOH BCEMHPHOIO
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TATOTEHUsS, IEPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHHUS OJJIEKTPUYECKOro 3apsAla, 3aKOH
COXpaHEHHUs DSHEPruu) U OrPAHUYEHHOCTh HCIOJIb30BAHMUSI YACTHBIX 3aKOHOB; aHAJIU3UPOBATH
(du3MUeCKue TMPOIECCHl, HCIOJB3YsS OCHOBHBIC TIOJOKEHUS, 3aKOHBI M  3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh MEXAaHUYECKOTO JBUKCHHS, (POPMYJIbl KHHEMATHUKH PAaBHOYCKOPCHHOTO JBUKCHWS,
npeoOpazoBanus [amwies Afis CKOPOCTH W TEpPEMENICHUs, TpU 3akoHa HbBIOTOHA, MPUHIUI
OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOIO TANOTEHUS, 3aKOHbl COXPAaHEHHsS HUMIIyJbCca U
MEXaHUYECKON DSHEpPruu, CBs3b pPAaOOTHl CHJIBI C M3MEHEHHEM MEXaHUYECKOW HHEpPruH, YCIOBHS
PaBHOBECHSI TBEPAOIO TEJa; CBSA3b JABJICHUS WICAIBHOIO Ia3a CO CPEIHEN KHUHETHMYECKOW >Hepruei
TEIJIOBOTO JABWKEHUS M KOHLIEHTpAalUMEW €ro MOJEKYJ, CBSI3b TEMIIEPATYphbl BEIIECTBA CO CpeAaHEH
KUHETHUYECKON SHEPrUeil €ro 4acTull, CBSA3b JABJICHUS HJICAIBHOTO ra3a ¢ KOHLEHTPALMEN MOJIEKYJ U
€ro TeMIIepaTypoil, ypaBHeHue MeHneneeBa-Kianeipona, nmepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHUs1 DHEPrUM B TEIUIOBBIX IIPOLECCAX; 3aKOH COXPAHEHMS DJIEKTPUYECKOIrO 3apsija, 3aKOH
KynoHa, mOTeHIMaIbHOCTh 3JIEKTPOCTATUYECKOrO IIOJS, NPUHLMI CYNEPHO3ULMHU DIEKTPUUECKUX
noseit, 3akoHa Kysnona; 3akonbl OMa aJid yyacTka LENU U ISl 3aMKHYTOM 3J€KTPUUYECKOH 1IeTH, 3aKOH
Jlxoyns-JIeHna, 3akOH SJEKTPOMAarHUTHOW MHIAYKUMH, NpaBwio JleHna, mocTynaTsl CreluaibHOR
TEOpUU OTHOCUTENIBHOCTH DWHIITEHHa, ypaBHEeHUEe DHHIITelHa st poTtoaddekTa, nepBblii U BTOPOI
noctynatel bopa, mpuHuun HeomnpeaeneHHocTu ['elizenOepra, 3aKOH COXpaHEHUS 3apsa, MacCOBOTO
YUCJIA U SHEPTUU B SIICPHBIX PEAKIUAX, 3AKOH PAJMOAKTUBHOTO PaCIajia;

[1Py6. chopMUpPOBAaHHOCT YMEHUN NPHUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMUYECKUE TOHATHS,
TEOPUH W 3aKOHBI IS aHaIW3a U OOBSICHEHUs (PU3MUYCCKUX IPOIECCOB MPOUCXOAIIMX Ha 3Be3/aX, B
3BC€3JHBIX CHCTEMAaX, B MG)KFaJIaKTI/ILICCKOI\/JI cpene; OBUXXCHUA H€6CCHI>IX TCJI, 3BOJJIIOIIMHN 3BE3J U
Bcenennoi;

[1Py7. chopMUpOBaHHOCTb yMEHHUH HCCIIEOBaTh M aHAIU3UPOBATh pPa3HOOOpa3Hble (u3NYecKHe
SBJIGHUS WU CBOWCTBA OOBEKTOB, IPOBOJUTH CAMOCTOSITEJIbHBIE MCCIEAOBAaHUS B pEAJbHBIX U
71a00paTOPHBIX YCIIOBUSX, YUTaTh M aHAJIM3UPOBATh XAPAKTEPUCTUKH MPUOOPOB U YCTPOUCTB,
OOBSACHATH NPUHIUIIBI UX PAOOTHI;

[1Py8. chopMHUpOBaHHOCTH PEACTABICHUN O METOAAX MOJYUYEHHUSI HAyYHBIX aCTPOHOMUYECKUX 3HAHUI;
BJIQ/ICHUE YMEHHUSIMHU CaMOCTOSATEIbHO (OPMYIUPOBATH LIE€JIb HCCIENOBaHUS (IIPOEKTa), BbBIIBUIaTh
TUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJArarouMX (U3MUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB,
MIPOBEPATh UX OKCIEPUMEHTAIbHBIMH CpPEACTBAMM; IUIAHUPOBATh U MPOBOAUTH (PU3NYECKUE
DKCIIEPUMEHTHI, OIUCHIBATh M AHAJU3UPOBATh IOJYYEHHYIO IIPU BBIIOJHEHUM SKCIEPHMEHTa
MH(pOPMAIIHIO, ONIPENENIATH TO0CTOBEPHOCTh MOJTYYEHHOTO PE3yNbTaTa;

[1Py9. copmupoBaHHOCTH YMEHHS pelliaTh pacueTHbIE 3a7jaud C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOMN
¢u3nvecKoil Mo/IeNbI0: Ha OCHOBAaHUM aHAJIM3a YCJIOBUS BBIOMpATh (PU3MUYECKHE MOJENU, OTBEUYAIOIIHe
TpeOOBaHUAM 3aJjaud, MPUMEHATH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX
TEOPUM IIPU HCIOJIB30BAHMM MATEMAaTHYECKUX METONOB PEIICHUS 3aJ1ay, MPOBOAUTH pPACUETHI Ha
OCHOBAHMHU MMEIOIIMXCA JAHHBIX, aHATU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOMBI PELICHUS C
Y4eTOM MOJYyYEHHBIX Pe3yJIbTaTOB; pellaTh KaueCTBEHHbIE 3a/1a4uM, TPeOyIoIIe MPUMEHEHHS 3HaHUH 13
pa3HBIX pPa3/eNoB LIKOJBHOTO Kypca (PU3MKH, a TakKe WHTErpaluu 3HaHUM W3 APYrux MpeaMeToB
€CTECTBEHHOHAyYHOI'O0 IIMKJIA: BBICTPauMBaTh JIOTMYECKYK) LENOYKY pPACCYKIECHHH C OINOpOM Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;



[TPy10. cdopMupOBaHHOCT, yMEHHH aHAJWU3UPOBATh M OLCHHUBATh IIOCICJACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JEATENbHOCTH YEJIOBEKa, CBS3aHHOW € (PU3MUYECKUMM TNpOLECCaMM, C TO3UIHHA
HKOJIOTUYECKON 0e30MacHOCTH; MNPEACTABICHUNH O PpaAIlMOHAIBHOM IPHPOJOIONB30BAaHUM, a TaKXKe
pa3yMHOM MHCIOJb30BAaHUM JOCTHKEHUM HAyKM M TEXHOJIOTMH I JAJbHEWIIEro pa3BUTHUSA
YeJI0BEYECKOT0 00IIECTBa;

[MPyl1. oBmameHue pa3aUYHBIMHU crioco0amMu paboThl ¢ MHDoOpManuel (U3NYECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUH, Pa3BUTHUE YMEHHHA KpPUTHUECKOTO
aHaJIN3a M OIICHKH JOCTOBEPHOCTH MOJIy4aeMOi WH(MOpMAIIHH;

[IPyl2. oBnazeHue OpraHW3allMOHHBIMU UM II03HABATEIbHBIMU YMEHUSIMH CaMOCTOSITEIIBHOIO
NpUOOpPETeHUs] HOBBIX 3HAHMK B MPOIECCE BBIMOJHEHHUS MPOEKTHBIX W y4eOHO-HCCIIEAOBATEIBCKUX
paloT, yMeHus MU paboTaTh B IPYIIE C BHIIOJIHEHUEM DPA3JIMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh
paloTy IpyIIbl, PALMOHATIBHO PACIpPENeNATh NeSITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUX, aJEKBATHO
OLIEHUBATh BKJIAJ KaX/10T0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PaCCMATPUBAEMOM MTPOOIIEeMBI;

[1Py13. cdopMuUpOBaHHOCT, MOTHBAIMK K Oyaymed mnpodecCHOHaIbHOW —JESTeTbHOCTH  T10
CHEIHATLHOCTSIM (PU3UKO-TEXHUYECKOTO MPODUIIS;

MPI1. camocCTOSTENIBHO (QOPMYIUPOBAaTh M aKTyaIM3UpPOBaTh MpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnMBaTh CyHICCTBEHHBIM NPU3HAK WIM OCHOBAHMS Uil CPaBHEHHS, KilacCU(UKAIUU U
000011IEHHS;

MP3. onpeaensTh LEeau AeATSIBHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUHU MX JOCTHIKCHHS,

MP4. BBISBIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX

MPS5. BHOCUTH KOPPEKTUBHI B CITEIHLHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHHBATH
PUCKH TIOCTICICTBHIA e TSILHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

MP7. BrnaneTh HaBBIKAMH Y4Y€OHO-MCCIEIOBATENbCKOM M TMPOEKTHOW MAESTETbHOCTH, HaBBIKAMHU
paspeleHus mpoodieM;

MPS. cnocoOHOCTh U TOTOBHOCTH K CAMOCTOATEIHLHOMY TMOWCKY METOJIOB PEUICHHS MPaKTHYECKHX
3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHNUS;

MP9. OBJIAICHUC BHUJAAMH MACATCIIBHOCTH II0 TOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0 HHTCPIPLETALHU,
npeo6pa30BaHmo U TIIPUMCHCHHUIO B Pa3JIMYHbIX yLIe6HI>IX CUTyalludx, B TOM YHCJIC IIPpU CO3JaHUU
yqe6HBIX " COLUAJIIBHBIX ITPOCKTOB;

MP10. ¢popmupoBaHHEe HAYYHOTO THUNA MBIIUIICHUS, BIIAJCHUE HAYYHON TEPMUHOJIOTHEH, KIHOYEBBIMU
MOHATUSIMH U METOJAMU;
MP11. craButh U GopMyIHpOBaTH COOCTBEHHbIE 33Ja4d B OOpPa30BaTENbHOU MEATEIBHOCTH H
KU3HEHHBIX CHTYaIlUsX;

MP12. BBIABIATH NPUUNHHO-CIIEICTBEHHBIE CBSA3M U aKTyaJU3UpOBATh 33Jady, BBIABUIaTh TUIIOTE3Y €€
pelIeHns], HaXOAUTh apryMEHThl Ul JOKa3aTebCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh NapaMmeTpbl U
KPUTEPUHU PELIEHUS;

MP13. ananu3upoBaTh NOJy4EHHBIE B XOJ€ PELICHHS 3aa4l PE3yJbTaThl, KPUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;
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MP14. naBath OLIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh TPUOOPETECHHBIN OIIBIT;

MP15. pa3pabaTeiBaTh IUIaH pelIeHUs MPOOJIEMbl C Y4€TOM aHalli3a MMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

MP16. ocymecTBIATh IEJICHANPABICHHBI TIOUCK TIEPeHOCa CPEACTB M CIIOCOOOB JIEHCTBHS B
poeCCUOHAIBHYIO CPENy;

MP17. ymMeTh EpEHOCUTH 3HAHUS B [IO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH KUZHEEATEIIbHOCTH;
MP18. ymMeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
MP19. BbIiBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE MTOIXObl M PEIICHNUS;

MP20. ctaBUTh IPOOIEMBI U 33]1a4H, TOIYCKAIOIINE allbTepHATUBHbIC PEILICHHS;
MP21. BiageTh HaBbIKAMH MOJYYEHUS] MHPOPMALUU U3 UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO

OCYILIECTBIATH MOUCK, aHAJIU3, CUCTEMATH3AIMI0 U UHTEPIpPETalio HHPOPMAIIMU PA3IUYHBIX BUIOB U
dbopM mpescTaBICHUS;

MP23. onleHMBaTh I0CTOBEPHOCTD,

MP24. ucnonp3oBaTh cpencTBa MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX UM OPraHU3allMOHHBIX 3aJad C COONOJeHHEM TpeOoBaHUM
APrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOCPEKEHUS, MPABOBBIX M ITUICCKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€3011aCHOCTH;

MP26. ocymiecTBIsATh KOMMYHUKAILIUU BO BCeX chepax KU3HU;

MP28. BnasieTh pa3IMyHbIMU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBUS;
MP29. apryMeHTHpOBaHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(QIUKTHbIE CUTYallUH;

MP30. pa3BepHyTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MP31. noHUMaTh U HCTONB30BATh MPEUMYIIIECTBA KOMaHTHOW U UHAMBHUIYAIbHON pabOTHI,

MP32. BbpIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBMH C Yy4YyeTOM OOLIMX MHTEPECOB H
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MP33. npuHuUMaTh 1€ COBMECTHON J1€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPAWHUPOBATDH IEUCTBUS 110
ee JOCTHKEHUIO: COCTaBJIATH IIIAH JCHCTBUMN, PACIpENelsATb POJIM C YYETOM MHEHUN YYaCTHUKOB
00CyX/J1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

MP34. oueHuBaTh KaueCTBO CBOETO BKJIAJa M KaXIOr0 y4aCTHHKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

MP35. mnpeanaratb HOBBIE IIPOEKTHI, OLIEHMBAaTh MJEW C IIO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
MP37. ocymecTBiIsATh MO3UTHBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYyalUAX, MPOSBIATH

TBOPYECTBO U B006pa)KCHI/IC, OBITh WHHUIIMATUBHBIM,

MP38. caMOCTOATENBHO OCYLIECTBIATH MO3HABATENBHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMbI, CTABUTh
1 hopMyIIHpoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON AESITENIbHOCTH U )KU3HEHHBIX CUTYALIUAX;

MP39. caMOCTOATEIBHO COCTaBIATH IUIAH PEIHICHUsS MPOOJIEMbl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHHI;
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MP40. naBaTh OIIEHKY HOBBIM CUTYAaIlUsM;

MP41. pactupsaTh paMKy y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHIH;

MP42. nenath 0CO3HaAHHBIA BHIOOP, APTYMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
MP43. onieHHBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cnoco6cTBoBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM 3pYAMLIMH B pa3HbIX 00IACTIX
3HAHUH, IOCTOSIHHO NOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII

MP45. naBaTh OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JCATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJITATOB LM,

MP46. BianeTh HaBBIKAMHU TIO3HABATEIHHOW pedIeKCHM KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBHA U
MBICTIUTEIbHBIX MTPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MP47. ncnonp3oBath MpueMbl peIeKCHHU ISl OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PEUICHHUS;

MP48. ymeTh OolleHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKECHHUIO;

MP54. IIPUHUMATb CC6$I, IHOHHMasA CBOM HEAOCTATKHN U JOCTONHCTBA,
MP55. IMPUHHUMATBb MOTUBBI U APT'YMCEHTbBI APYTUX moneﬁ I[IpU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

MP56. npu3HaBaTh cBOE€ MPaBO U MPABO IPYTUX JIOACH HA OLIUOKY;

JIP1. chopmupoBaHHOCTh TPaKTAHCKOW TMO3ZHMIIMM OOYYArOMIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 0011eCTBa;

JIP3. IMPUHATHE TPAAUIUOHHBIX HallMOHAJIbHBIX, O6HI€'~I€J'IOBC‘-I€CKI/IX TYMaHHUCTHUYCCKUX u
ACMOKPATUYCCKUX HGHHOCTeﬁ;

JIP5. TOTOBHOCTH BECTHM COBMECTHYIO JEATEIbHOCTh B HWHTEpPEcax TPaxIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIPABICHUM B 0011e00pa30oBaTeNbHON OpraHU3alud M JI€TCKO-FOHOILIECKUX
OpraHu3aIMsAIX;

JIP6. ymenue B3auMOAEMCTBOBATh C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUHU C UX (QYHKIUSAMHU U
Ha3Ha4YCHHEM;

JIP7. rOTOBHOCTBH K TYMaHUTAPHON M BOJIOHTEPCKOM 1E€ATEIBHOCTH;

JIPS. chopmMHupOBaHHOCTH POCCUICKON TPaXKIAHCKOW UASHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOMN, ropA0CTH 3a CBOM Kpail, cBor0 PoauHy, CBOM SI3bIK
U KYyJbTYpPY, IPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

JIP9. 1LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U IPHUPOJHOMY
HacJeaulo, NMaMsATHUKaM, TpaaulusaM HapolaoB Poccum, noctmxeHusM Poccun B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJOTUAX U TPYAE.

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHUS;
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JIP13. cmocoOHOCTh OIEHWBATh CHUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

JIP16. »scTeTMyeckoe OTHOIIEHHE K MHDPY, BKIO4Yasd OSCTCTHUKY 6BITa, HAy4YHOIro M TEXHUYCCKOI'O
TBOPYECTBA, CIIOpTa, Tpyda U 06H_[€CTBCHHBIX OTHOMCHHﬁ;

JIP25. wmHTepec k pasnuyHbIM cdepaMm MpodhecCHOHATBHOW NIEeATEbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBIH BBIOOpP Oynyiiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;
JIP26. TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO HA MPOTSHKEHUU BCE KU3HU;

JIP27.  chopMuUpOBaHHOCTH  SKOJOTHMYECKOW  KYJIbTYpbl, IOHMMAaHHWE BJIMSHHUS  COIMAJIBHO-
SKOHOMHMYECKUX MPOIIECCOB HA COCTOSIHME NMPUPOAHON M COLMAIBHOU CPellbl, OCO3HAHHE TNI00ATLHOTO
XapakTepa dKOJOTHYECKUX MPodieM;

JIP28. mmaHupoBaHHE W OCYIIECTBIICHUE JCUCTBUI B OKpY’KaloIeH cpele Ha OCHOBE 3HAHUS Iesel
YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

JIP31. paciupCHUC OIIbITa ACATCIbHOCTHU 9KOJIOTHYECKOH HaIIpaBJICHHOCTHU,

JIP32. chopMHpPOBAaHHOCTE MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYK{ U OOILIECTBEHHON NMPAKTUKU, OCHOBAHHOTO HA JIUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOMIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MHpE;

JIP34. oco3HaHHME LIEHHOCTH HAY4YHOH JEsTEeNbHOCTH, TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSTENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

ConepxxaHue MpaKTUYECKUX U JTaOOPATOPHBIX 3aHATUI OPUEHTUPOBAHO Ha MOATOTOBKY 00YYaIOIINXCS
K OCBOECHHIO MPO(ECCHOHATBHOIO MOIYJIS HMpOrpaMMbl MOJATOTOBKU CHELUHAINCTOB CPEJHEr0 3BEHA IO
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPEeCCUOHANbHBIMU KOMNEMEHUUAMU:
ITIK 1.1 OcyiecTBisiTh TUarHOCTUKY CUCTEM, y3JI0B M MEXaHU3MOB aBTOMOOMIIbHBIX JBUTATEIICH.
I1K 2.1 OcymiecTBIATh JUAarHOCTUKY 3JIEKTPOOOOPYJOBAHMS U IIEKTPOHHBIX CUCTEM aBTOMOOHUIIEH.

A Takxke pOpMHUPOBAHMIO 0OULUX KOMNEMEHUUIL:

OK 01 Beibupats criocoOsl pemeHus 3aaa4 nNpopeccuoHaIbHON AeATeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA IMOMCKA, aHAJIN3a U MHTEpIpeTalui MHGopMauu u
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEIbHOCTU

OK 03 IlnanupoBaTh M pealu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IEATEIBHOCTh B MPOodeCcCHOHaIbHON cdepe, NCIOIb30BaTh 3HAHUS
10 (PMHAHCOBOW I'PAaMOTHOCTH B PAa3JIMYHBIX KU3HEHHBIX CUTYaIUIX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05 OcymecTBisTh YCTHYIO U NHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJAapCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IlposBasaTh rpakAaHCKO-NIATPUOTUYECKYIO IO3ULMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIMOHHBIX OOIIEUEIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3ALMM  MEXHALlMOHAIBHBIX M  MEXPEIUTHO3HbIX OTHOIIEHUM, MPUMEHATh CTaHIAPThI
AHTUKOPPYIIIMOHHOIO TIOBEJIEHUS

OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKpPY)KAIOLIEH Cpelbl, pecypcocOepexeHuIo, MPUMEHSTh
3HaHUA 00 M3MEHEHUHU KJIMMaTa, MPUHIIUIBI OepeXIIMBOTO MPOU3BOACTBA, I3P(HEKTUBHO AEHCTBOBAThH B
Ype3BbIYAIHBIX CUTYaIUAIX
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OK 08 Hcnonp3oBath cpencTBa GU3NIECKON KyIbTYpPHI 11 COXPAHEHUS U YKPEIUICHUS 3J0POBbS
B Ipoliecce MpodhecCHoHANbHON NeATeIbHOCTH U MOJAepKaHUs HEOOXOAMMOro ypoBHS (hHU3MUECKOH
IIOAITOTOBJIEHHOCTH

OK 09 ITonb3oBaThcs mpodeccCHOHATBLHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U HHOCTPAaHHOM
A3bIKaxX

BeimonHenne oOydaromuxcst TPAKTHUYECKUX W/WIH  JIaDOpaTOpHBIX PaboT 1o  y4eOHO
mucuurirHe «Du3nKay HapaBiIeHO Ha:

- 0000lLICHUE, CUCTEMAaTHU3aIlMI0, YIIIYOJCHUE, 3aKpeIUICHHe, pa3BUTHE W JICTAIU3AIUIO
MOJIYYEHHBIX TEOPETUICCKUX 3HAHUH 110 KOHKPETHBIM TeMaM yueOHON TUCIUTUINHBI;

- q)OpMI/IpOBaHI/Ie YMCHI/Iﬁ MNPUMCHATH IMOJTYYCHHBIC 3HAHHA Ha IPAKTUKC, pCAIM3allUui0 CANHCTBA
UHTEJUICKTYaJIbHOM U MPAKTUYECKON JACATSIbHOCTH;

- ¢opMHpOBaHHE W PA3BUTHE YMCHHI: HAOIIONATh, CPAaBHUBATh, COMOCTABISATH, aHAIN3HPOBATH,
JenaTh BBIBOABI M OOOOIICHHs, CAMOCTOSTEILHO BECTH HCCJCIOBAHUS, IOJIb30BATHCS Pa3TUYHBIMU
npreMaMy U3MepeHHid, 0pOpMIISITh pe3yIbTaThl B BUIE TaOIHII, CXeM, IPaUKOB;

- mpUOOpeTeHHe HABBIKOB pabOThl ¢ Pa3IMYHBIMU MPUOOpAMHM, ammaparypoil, yCTaHOBKaMH H
APYTUMH TEXHUYCCKUMU CPCACTBAMU A IPOBCACHUS OIBITOB;

- pasBUTHE HWHTE/UICKTYAJbHBIX YMEHHH Yy OyAyIIMX CICHHATUCTOB: AHAJTMTHYECKHX,
[IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U IP.;

- BBIPAOOTKY IPH PEIICHHH MMOCTABICHHBIX 3a/1a4 MPOPECCHOHATBLHO 3HAYMMbBIX KayeCTB, TAKUX
KaK CaMOCTOATCIbHOCTb, OTBECTCTBCHHOCTb, TOYHOCTDL, TBOPYCCKAA MHUIIUATHBA.

[MpakTrdeckre U 1aOOpaTOpHBIC 3aHSTHS MPOBOIITCA B PaMKaX COOTBETCTBYIOICH TEMbI, MOCIE
OCBOCHHMA JUAAKTHYCCKUX CAWHUILL, KOTOPLIC o0ecrieunBaOT HaIM4He 3H8,HI/II71, HCO6XOI[I/IMI)IX UL €€
BBITTOJTHCHHSI.
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2METOANYECKHUE YKA3AHUSA
Pa3zgen 2 Mexauuka Tema 2.1 Kunemaruka

HpaKaneCRoe 3anaTue Nel Pemenne 3aJa4 M0 KHHEMAaTHKeE. ypaBHeHl/lﬂ ABHKCHUSA

Hesab: HayduThcs pa3nuyaTh BHIBl MEXAaHUYECKOTO IBM)KEHUS B 3aBHCUMOCTH OT (POPMBI
TPAEKTOPUU U CKOPOCTH NEPEMEILEHUs Tesla, PacCCUMTHIBATh €ro MmapaMeTpbl, HAYYUThCS U300paxkaTh
rpadMuecKyd pasiMyHble BHUIBl MEXAaHMYECKUX JIBIKCHHWH, 3alMChIBATh YPaBHEHUS JBUKCHUS,
pasnuyaTth €ro OTHOCUTEIbHOCTh; HAay4MThbCA (OPMYIMPOBATH CIEAYIOIIME IMOHATUSA: MEXaHUYECKOe
JBUKEHHE, CKOPOCTh U YCKOPEHUE, CUCTEMA OTCUYETA, MEXAHUYECKUIM IPUHIUII OTHOCUTEIbHOCTU

IIpakTuyeckas padora popmupyer:

[1PyS, Ilpy9, [IPy13, I1P62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

Boinosinenue pa6orsl cnocodcTByet (popmuposanuio: OK 01, OK 02, OK 03, OK 09, OK 06

MatepuajibHoe o0ecnieyeHue:

MHAMBUYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPAaBOYHbIE MaTEpHaJIbI.

Yka3zanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOpEeTHYeCKOM M mpaxktudeckou. llocie
M3y4YeHHs] TEOPETHUECKOro MaTepuallia MOXHO HMPUCTYNATh K BBIOJHEHMIO MpakTHueckoi yactu. OHa
COCTOUT W3 JIByX M OoJiee 3aad JJIsl CaMOCTOSITEIILHOTO BBINMONHEHHU. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemenus. Ha BbIMOIHEHHE NPAKTUYECKOIO 33aJaHMs OTBOJUTCS YEThIPE aKaJeMHUYECKUX
Jaca.

3aganme:

1. OsznakombTeCh c KPaTKUMH TEOPETUIECKUMU CBE/ICHUSIMHU
https://znanium.com/catalog/product/1012153 , ctp 14-18.
2. TlucpMeHHO OTBETHTE HA CJIeAYIOlIUe BONPOCHI:
1. Kunemaruyeckuil 3akOH [JBW)KEHUS Ui KOOPAMHATHOIO crHoco0a oIpeesneHus
JBVKEHUS] MaTEPUATBHON TOUKH.
2. KunemaTtnyeckuil 3aKOH JBMIKEHHUS JUI €CTECTBEHHOIO JBHXKEHMS JUISI BEKTOPHOI'O
crioco0a onpe/eeHus ABUKECHUSI.
3. KunemaTtnueckuil 3akoH JBWXKEHMS Ui €CTECTBEHHOTO CIoOco0a OmpeseieHus
TIBVKEHHUSL.
4. Kax HaliTH BEKTOp CKOPOCTHU JIJIsl KOHKPETHOTO, BEKTOPHOT'O U €CTECTBEHHOI'O CIIOCOO0B
ompeeseHUs IBUKEHNS?
5. Kak HaiiTh BEeKTOp yCKOpEHUS JUIsl pa3HbIX CIOCOOOB ONpEeAEICHUS ABMKEHU?
3. Hcnonw3ys hopmymsl s pacueTa mapaMeTpoB IBHKESHHS Tell, PEIIUTh 3a/IaUH.
ITopsinok BbINoOJIHeHUs padoOThI:
1. TloBTOPUTH OCHOBHBIE BOIPOCH KHHEMATHKH.
2. Pemmth 3a1auM 110 BapuaHTaM.
3. OdopMUTH OTUET B TETPAJN IJIS TPAKTUIECKUX PadoT.

Xox pa0doThI:

IIpumeps! pemenus 3aaau:1l. [laccaxupckuii moe3q unet co ckopoctsh 72 km/4. o cocennemy
MyTHU JIBUXKETCS HaBCTpedy TOBapHbIM moe3a anuHoil 140 M co ckopocthio 54 km/4. CKOJIBKO
BPEMEHH MACCAXUP, CTOALINH y OKHA, OyAeT BUAETh MPOXOIAIINNA MUMO HETO TOBAPHBIH 1moe3a’?
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https://znanium.com/catalog/product/1012153

Jlano:
V1 = 72 kM/4
V2 = 54 kM/4

=140 m
t-?

CU Pewenue:

20 m/c | OTHOCHTENIbHAS CKOPOCTD ABHKEHHUS 000MX MOE3A0B V = Uy + Uj.
15 m/c CnenoBarensHo, BpeMsi, B TEHEHHE KOTOPOTO MUMO MACCaKUPCKOTO

" " 1
10€3/1a NpoieT TOBAPHBIii, onpeaenum no popmyne: ¢ = =

140
=4ec.

Tas. M HEIC. T =
[Toacrasnsem nauusie: ¢ s

Omeem: 4 c.

2. TlocamoyHasi CKOPOCTh MacCaXupckoro camoiera 135 xkm/4, a mouHa mpobera ero 500 wm.

Ompenenuth Bpems mpodera 1o mocag0qHoi MoJIoce U YCKOPEHHE caMoJjIeTa, CUMTas ABIKCHUE
paBHO3aMEIJICHHBIM.

Hano: CHU Pewenue:
v =135 km/u | 37,5 m/c| Bpems npoGera camosnera npH nocajake HaxoauM 13 (GopMybl myTH

at
S =500 m S=ypt + = T/Ie @ 1A PABHO3AME/UICHHOTO /IBIOKCHHUS ONPEAINTCS

v
v=0m/c 13 popmynbl: U = Uy + at nma = -TD. CrnenoBarenbHo,
2 2§ 2500
t-?,a-? S=vypt- '2 , OTKynat ==, [ToacraBnsiem pauubie: ¢ = — 27:¢.
0 ’
v 37,5
Vekopenue a = - T"; =14 m/c?

Omeem: 27 ¢, - 1.4 m/c%.

3. Teno, nBUrasCh paBHOYCKOPEHHO U3 COCTOSHUS IOKOS, 3a MATYI0 CEKYHJy MpOLUIO MyTh 18
M. UeMy paBHO yCKOpEHHUE U KaKOH IyTh TEJIO MPOLLIO 3a 5 ¢?

Jlano: Pewenue:

2 2
v -~ y te t
ts-ty=1c [1yTs, npoiineHHbI TEIOM 3a NATYIO CeKYHAY S = S5 — S = aT - “T“
” 28 248 5
S=18m Orcrona a -7 9" 51 4 m/c.
- i & at? 425
t=5c [lyts, npoiiaenHslit Tenom 3a 5 cekyna Ss = Sc= e 50 m.
S5 -? 5. d = ?

Omeem: 4 m/c%; 50 m.

4. B mocnenHI0 CeKyH1y CBOOOIHO MaIaloIIee TEJIO MPOIIUIO MOJOBHHY CBOETO MyTH. CKOIBKO
BPEMEHHU U C KaKO# BBICOTHI MAaJI0 TEJIO?

Hano: Pewenue:
1 . 5 2
hy = hy1= Eh'" [TyTs, npoiinenusiii 3a Bce Bpems nageuns: h, = gT‘
2 i hy _ g(t-1)?
g=98wm/c Jlo mocneaHeit CeKyH/IbI TEIO MPOLLIO MYTh e
‘ ¢ tz
t-7 hy-? Crenosatensio, £==g(t—1)* wm t?—4t+2=0.

9,8:3,4
Orcioma t =2 ++2 = 3,4 ¢c. Buicota magenus h, = T 57m
Omeem: 3,4 ¢; 57 m.

5. Kamens nagaer B maxty. Uepes 6 ¢ cibllieH yaap KaMHS O JHO maxTel. OnpeaenuTs ryouny
IaXThl, €CJIM CKOPOCTh 3ByKa 330 m/c.
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Jano: Pewenue:
t=6¢ Ecnn 0003HauuTh yepe3 t; BpeMs najieHus KaMHsi, TO BPeMs paClpOCTPaHEeHHS
2
- s 3 gty
v =330 m/c | 3Byka f-t;. [lyrs, npoiifennslii kamaem npu cBo6oaHOM magennu h iy
2

t
g=9.8m/c? | 3BykoM — h = v (t - t;). ClieroBaTeNBHO, gT‘= v(t-ty)um gt? +20t;-20t=0
2
P - t
h-? Pewus dannoe ypasnenue, nonyyum t; = 5,5 c. I'nyouna maxrer h = ngz
9,85,5%
h==—=—=148m

Omeem: 148 M.

Pemurnb 3aJa4Yi CaMOCTOATC/IbHO:

1. JIBM>KEHHE CTPOUTENbHON BaroHETKH 3aJlaHO ypaBHEHHEM. OIpeneiauTe HayalbHYIO
KOOp/AMHATY, HAYaJIbHYIO0 CKOPOCTh U YCKOPEHHE IIPU ABHIKEHHH.
2. YenoBek U CTpoMTEIbHAs TENEXKKa JBUXKYTCA B OJHOM HampaBieHud. Onpenenure ux

OTHOCHUTEJIBHYIO CKOPOCTbh, €CJIM CKOPOCTh UeloBeKa 1 KM/4, a BaroHeTkH 4 kMm/4. Pemute 3Ty 3anady u
IIPYU YCIIOBUH, YTO OHU JIBUKYTCS B IPOTUBOIOJIOKHBIX HAIIPABIECHUSX.

3. CrpoutenbHbIi KpaH NOJHMUMAeT Trpy3 Ha BbeicoTy h M. OmHOBpeMEHHO KpaH
nepeaBuraercs Ha pacctosHue | M. OmnpenenuTs INepeMelleHue TIpy3a, €ro BEPTUKAIbHYI HU
TOPU30HTAJIBHYIO cocTaBiisgomue. M300pasuTh HMX COOTBETCTBYIOIIMMU BeKTOpaMu. Uemy paBHBI
MOJTyJIM 3TUX BEKTOPOB?

4, UYenosek npomren no mpocrnekty 240 M, 3areM MOBEPHYJ Ha MEPEKPECTKE U MPOIIEN B
NepIeHNKYIIIpHOM HampapiieHuH emje 70 M. Ha cKolbKO IMPOLIEHTOB MyTbh, NPOI/IEHHBIN YEI0BEKOM,
OoJIbIIIe MOJTYJISI €TO TIEPEeMEIIEeHUS ?

5. YacoBoil oxpaHseT CTPOUTENbHBIA 00BEKT, OTOPOKEHHBIN KBaapaTHBIM 3a00pomM ABCD,
obxoxst ero mo mepumerpy. Uemy OyayT paBHBI €ro IyTh M TEpEMEIICHUE, €CITM OH M3 TOYKU A,
neperIET B Touky B, 3aTtem Touky C, 3aTtem TouKky D, nocie yero BepHércs B Touky A? JlJInHa CTOPOHBI
KBajipaTa a M.

6. Kakyro ckopocTh pa3BuBaeT camocBall 3a BpeMs At mocie Hayana JBHKEHUS, €CIM OH
ezer ¢ yckopenueM a? Kakoi myTh OH IIPOXOJUT 3a 3TO BpeMs?

1. [IpuBecTn mpumepbl CTPOUTEIBHBIX TEJ, HaXOIAIIMXCAd B Mokoe. JlelicTBUe KaKUX Tel
KOMIIEHCUPYETCs B 3TUX ciaydaax? (3 mpumMepa; JeicTBYyOIuUe CUilbl H300pa3uTh Ha PUCYHKE).

8. B nBuxyiieMcsi Barone ToBapHOIo 1oe3/ia HaXoAsATCsl MOJ0HBI ¢ ra3o0yokamu. B mokoe
WIN JBM)KEHUHM OHM HAXOJATCSl OTHOCUTEIBHO: a) MAIlMHKCTA 1oe3/a; 0) peabCcoB; B) MOJIa BaroHa; I)
TenerpaHbIx cTon00B?

9. IToe3n uepe3 10 ¢ mocne Havana ABMXKeHUs puodpeTaeT ckopocTh 0,6 M/c. Uepes kakoe
BpeMs OT Hayvajia JBMXKEHUS CKOPOCTh M0€3/1a CTaHeT paBHA 3 m/c?

10. 3a kakoe BpeMs aBTOMOOWJb, JBHUrasch ¢ yckopeHueM 0,4 m/c2 , yBEIMUYUT CBOIO
ckopocTh ¢ 12 10 20 m/c?

11. ITyns B cTBoNe aBromara KanamnukoBa aBuxercs ¢ yckopenuem 616 m/c2 . Kakosa
CKOpOCTb BBUIETA ITYJIU, €CJIU JUIMHA cTBoJIa 41,5 cm?

12. Teno, nBurasch NpSIMOIUHEWHO ¢ yCKOpeHHeM 5 m/c2 , mocturiio ckopoctu 30 m/c, a
3aTeM, JIBUTasich PaBHO3aMEJIEHHO , OCTaHOBMIIOCH uepe3 10 ¢. Onpenennre nyTh, NPONRAECHHBII TEIOM.

13. Teno cBoOGoMHO MagaeT ¢ BeICOTHI 125,5 M. Onpeaenure Bpems majeHUsI U CKOPOCTh Tema
B MOMEHT yz1apa 0 3eMJII0.

14. . 'padukm xakux ABWKEHHWH Ten moka3aHbl Ha puc. 1? Ilo rpaduky ompenenure: 1) B
KaKOW MOMEHT BPEMEHHU TeJla BCTPETUIINCH; 2) KaKue IIyTH TeJla IPOILIN 10 BCTPEUH.
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0. 1.2 3 455 6. 9850

puc.1.

15. Ha pwuc. 2. npeacraieH rpaguK 3aBUCHMOCTH KOOpIMHATHI Teda OoT BpemeHu. [lo rpaduky
ompenenurte: 1) CKOJIBKO BpEeMEHHM TeNO HAaXOAWIOCh B [IBIDKCHHH; 2) 4YeMy paBHO €ro

nepeMenIeHue.

puc.2.

(I)opMa NnpeacraBjJacHus pe3yjabTara:
BrimonneHHbBIC 3203491 B TCTpaau I IPAKTUYCCKUX pa60T.

Kpurepun oneHku:
3a npaBUJIbHO BBINOJIHEHHOE 33JjaHUE BBICTABIIAETCS MOJIOKUTEIbHAS OLleHKa — 1 Oau.

3a HCIIPABUJIBHO BBITIOJIHCHHOC HeﬁCTBHe, 3aIaHUC BBICTABJISICTCS OTPHULIATCIIbHAA OLICHKA — 0 6amoB.

Oyenxa «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «Heyoosiemeopumenbvhoy svicmagisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB
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Tema 1.2 Kunemaruka

HpaKTH‘leCKOC 3ansaTHe Ne 2 Pemenne 3a/la41 HA MapaMeTpPbl BpallaTe/JIbHOT0 ABUKCHUA

Ilesib: HAYYUTHCS PACCUMTHIBATH IMAPAMETPhI BPAIIATEIHLHOTO JIBHKCHHUSI.

IIpakTuyeckasi padora ¢popmupyer:

[TPyS5, Ilpy9, I1Pyl13, I1P62,ITP66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

Boinosinenue padotsi ciocodcTByeT popmupoBanuio: OK 01, OK 02, OK 03, OK 09

MarepunanbHoe obecrnieyeHue:

WHIUBUIyaJIbHOE 3aJIaHKE, KOHCIICKT JICKIIUI, CIPABOYHBIC MaTepHUAaIbI.

Yka3anue:

[IpakTHueckoe 3aHSATHE COCTOMT M3 JBYX 4YacTed — TEOpPETHYECKOW M mpakTuyeckoil. Ilocie
M3Yy4YeHUsl TEOPETHUUYECKOTr0 MaTepHraia MOKHO MPUCTYNATh K BBIMOJHEHUIO MpakTU4YecKoil yactu. OHa
COCTOHT U3 JBYX U OoJiee 3a7ay JJIsl CaMOCTOSTENBHOIO BBINMONHEHUsS. He 3a0biBaiiTe 0 MpaBUILHOM
odopmitennu pemeHus. Ha BEIIOTHEHNE MPAKTUYECKOTO 3a/IaHUST OTBOJUTCS J[BA aKAJCMHYCCKHUX Jaca.

3aganme:

O3HaKOMbTECH c KpaTKUMH TEOPETUUECCKUMU CBCACHHUSIMU
https://znanium.com/catalog/product/1012153 , ctp 18 -19, orBeThTe Ha Borpochkl Ne 12,13,14.
Pemnre 3a1aun caMOCTOSTENIBHO UCIIONB3YsI PUMEPHI i KPAaTKHUE TEOPETUUECKUE CBEICHUSI.

Ilopsinok BbINOJHEHHS padOThI:
1. W3yuuTte u BeIumUTe GOPMYJIBI [0 JAHHOH TeMme:
2. Pa3bepute nmprMepsl peHIeHHBIX 3a/1a4
3. Pemmre camocTosTENbHO 3aaUU
KpaTkue TeopeTnyeckue cBeeHUs
ITycTh TEn0 ABMXKETCS MO OKPY>KHOCTHU pajuyca R ¢ MOCTOSHHOMN MO 3HAUE€HUIO CKOPOCTHIO V
(JIuHEeNHOW CKOPOCTHIO) U 3a BpeMs At nepemecTuinoch Ha AS u3 T. A B T. B. BekTop v HanpasieH o
KacaTeJIbHON K OKPYKHOCTH U MEHSIET HallpaBJIEHHUE, T.€. MOXKHO TOBOPUTH 00 M3MEHEHUH CKOPOCTH

AN
AV =V —V, , OTIIMYHOM OT HyJs. OTcrona: @ = N #0.

LleHTpocTpeMuTeIbHOE YeKOpeHue (d) — CKOPOCTh

V2

M3MEHEHHS HANPABIICHNS BEKTOPA CKOPOCTH & = —
BexTop ¢ HampasieH 1o paguycy K HEHTPY OKPYKHOCTH.
[Tepuon oOparieHust TOUKH 1O OKpYKHOCTH (7) — BpeMms, 32 KOTOPOE TOYKa OIMKCHIBACT OJTHY

OKPY>KHOCTb.

2 27R 472
Vv T

=]l¢c Ida=— uv=—=la=——-R
7] “TR T -

Yacrora 0OpaIleHust TOUYKH [0 OKPYKHOCTH (V) — KOJIMIECTBO MOJHBIX 000POTOB, COBEPIIIAEMBIX

. 1 1 v
TOYKOW B €AMHHIY BpeMeHn |v=—| [v]=1—; |V = TR [ = 4222R].

T c

VYrnoBas cKOpoCTh 0OpaIIeHNsI TOUKH 110 Ac| OKPYXHOCTH () — CKOPOCTh

M3MEHEHHMs yriia moBopoTa Ao paauyca R, W= At | COEIMHSAIOIIETO TOYKY C LIEHTPOM
a 2 \4 A
OKPYKHOCTH. [W] = 1pT_ w= T :>; w= Zﬁﬁ = E:}|V = wR|; |V = 27rvR|
b

. vE wWR? 5
; a=—= —Dla=w R .

R R

IIpumepsl penienns 3axa4:
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1. ABTOMO6W/Ib OBUMKETCA MO 3aKPYr/IEHUIO A0POrv, paguyc Kotopol paseH 20 m. Onpeaennte cKOpPocTb aBToMobuns,
€C/IN UEeHTPOCTPEMUTEIbHOE YCKOPEHNE PaBHO 5 M/CZ.
JaHo: Pelnenye:

R=20m | [Mo onpeiencHKI0 HCHTPOCTPEMHTENLHOE YCKOPEHHE ONpe-
a,=5 m/c? | geaserca no dopmyne

2
a, =-”E=av=JauR=me-5u/c2 = 10m/c.

Ortger: 10m/c
2. BeHTHWIATOp Bpamiaercsd ¢ TOCTOSHHOW CKOPOCTHI0O W 3a JaBe MHHYTHI coBepmaer 2400 oGoporos.
Onpenejure YacTOTy BPAINEHUS] BEHTUJISATOPA, EPUO 00pAIleHHs] H JIMHEIHYI0 CKOPOCTh TOYKH, PACIOI0KEHHO T
HA KPalo JIONACTH BEHTUJIATOPA Ha paccTosinuu 10 cM 0T ocu BpamieHus.

v—7

Hano: Pelwenue:
;21’2% S Mo onpeaeacHmIo: n=ﬁ,’-; n:%%=2o_é=2o M
N=2400 i | )
r=10cmM=0,1 M| T=—; T= =005c; v = 2rmm;
n 20 I'u
n—1T-—7 ] ™ M
bea'd v=2314-01m-20-=1256 ~ 126 .
Oteer: 20I'n, 0,05¢, 12,6Mm/c
Pemuth 321241 caMOCTOATEIBHO
(N - Homep saweco sapuanma no cnucky)
1. [louemy oOTaunMBaHME€ Ha TOKAapHBIX CTaHKaxX W3AEAMA OoibLIOro JAMaMeTpa
IIPOU3BOJIUTCS C MEHBLIEH YITIOBOM CKOPOCTBIO, YEM M3JIEINI Majloro quamerpa’?
2. Kakyto nuHuio mpencrasisier coOOil TpaeKTOpus KakoM - JIMOO TOYKH KoJjieca Ioe3za
OTHOCHUTEJILHO €r0 KOpIyca Bo BpeMs ABMxeHus? KakoBa TpaekTopus Kojieca OTHOCUTEIBHO 3eMIIn?
3. Baronerka aBmXeTcs MO 3aKpyIJIEHHIO PaJHMyCOM N METPOB CO CKOPOCTbIO 3,6 KM/U.
Onpenenutpb ero HEHTPOCTPEMUTEILHOE YCKOPEHHUE.
4. Ckopoctb JokOMOTHBa n KM/4. CKOJIBKO OOOpPOTOB B MHHYTY JI€NalOT KoJjeca
JIOKOMOTHBA, paANyC KOTOPbIX 1,2 M?
S. TounnbHBI Kpyr pagnycoM n cM Jienaer oauH obopor 3a 0,2 c. Haiingute ckopocTb
TOYEK, HanboJsee yAanEéHHbIX OT OCH BpallleHHUS.
6. CaMoun€r, BBIXOAS M3 IHKE, ABWXKETCA IO TPAaeKTOPHUM, KOTOpas B HWKHEH YacTu

SIBJISIETCSI IyTOM OKPYXHOCTH PaAMyCcOM n KM. BbIUMcCiIUTE YyCKOpEHHE CamoJI€Ta MPU €ro JBHKEHUU,
€CIIH €ro CKOpOCTh paBHa 720 KM/4.

1. KakoBa ckopocTh NBM)XEHHS BaroHETKH, €cii €€ Kojiéca paauycoMm n cM jaenaroT 600
000pOTOB B MUHYTY?
8. CekyHaHas CTpesKa 4acoB JeJlaeT MOJHBIM 000poT 3a 1 MuH. Paauyc crpenku paBeH n

cm. KakoBa yrioBas CKOpPOCTb OCTpHSI CTpENKH, €ro JIMHEHHass CKOpPOCTb, 4YacTOTAa BpallcHMUS,
LEHTPOCTPEMUTENILHOE YCKOPEHUE?

9. Jlyna nBumxercs Bokpyr 3emnu Ha paccrosHuu 380000 kM oT He€, coBepiias OAMH
o0opoT 3a 27,3 cyTok. Beruucnure neHTpocTpeMuTenbHoe yckopeHnue JIyHbI.
10. CnyTHUK JBHXKETCS MO KpyroBoil opOute Ha BbicoTe 630 kM. Ilepuon obOparmieHus

cnytHUKa 97, 5 munyT. Onpenenure €ro JUHEHHYI0 CKOPOCTh M LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE.
Paguyc 3emnn 6370 kM.

11. Bpemst ogHoro oGoporta 3emiin BOKpYr OCH paBHO 24 yaca. Beramcnure yrioByw Hu
JMHENHYIO CKOPOCTH BpAILEHUS TOYEK Ha dkBaTope. Paguyc 3emnu cunrate paBHbIM 6400 kM.
12. [lepron oOpaiieHust MepBOro KOCMHYECKOTO Kopalisi — cmyTHuka 3emin «BocTok»

paBHsics 90 mMuHyT. CpenHsisi BbicoTa criyTHHKa Haj 3emiéi Obuta paBHa 320 kM. Pagmyc 3emnu
6400xM. Beruncnaute ckopocTh KOpaois.

13. KOHCO/IBHO-TIOBOPOTHBIN KpaH ABMXKETCS IO 3aKPYIVIEHHIO PajnyCoM S5 METPOB CO
CKOpOCTBIO 2 KM/4. OIIpeenuTh ero HEHTPOCTPEMUTEIBHOE YCKOPEHHE.
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®opma npeaocTaBJieHHs pe3yJabTaTa
BrimonHeHHBIC 331a41 B TETPAIU ISl IPAKTHYECKUX PadoT.
Kpurepun oneHku:
3a mpaBUIILHO BBITOJHEHHOE 33 JaHHE BHICTABIIETCS MOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HenpaBHJIBHO BBHIMIOJIHEHHOE JEHCTBHE, 3aJlaHUE BBICTABISICTCS OTpHIIATeNbHas oreHka — 0
0aJIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopoutoy evicmagnaemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB

Tema 2.2 3akousl Mexanuku HeoTona

HpaKTI/I‘{eCKOC 3ansaTue Ne 3 Pemenne 3a7a4 nmo TeMe: BUABI CHJI B MeXaHUKE. Cuna TpeHUsA
IOKO0fl, CKOJIb’KCHUS, KAYCHUS, BpAILICHUA.

Lesb: momyynTh MpPEACTABICHHWE O CHIJIOBOM JEHCTBHM OJHOTO Tella Ha JApPYyroe, Macce Teja,
pa3nuyuaTh TOHSTUS WHEPUUU W WHEPTHOCTH, HAYYUTHCS (OPMYJIUPOBATH MOHSATHS MAacCChl, CHIIBI,
3akOHBI HpIOTOHA. HAYYUTHCS PACCUUTHIBATH JICHCTBYIOLIHE CHIIBI.

IIpakTHyeckasi pabora ¢popmupyer:

[1PysS, Ilpy9, [1IPy13, 11P62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP§, MP10

BoinosiHeHue padorsl cnocodcTByeT hopmupoBanuio: OK 01, OK 02, OK 03, OK 09, TIK 1.1

MarepunanbHoe obecniedeHue:

MHAMBHUAYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIHH, CIPaBOYHbIE MaTepUAIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX 4acT€ — TEOpeTHYeCcKOW M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IIPUCTYNATh K BBINOJIHEHHIO MPaKTHYeCKO dacTtu. OHa
COCTOMT U3 JBYX U OoJiee 3a1ay JUIsl CaMOCTOSITEIbHOrO BbIMoiaHeHUs. He 3a0biBaiiTe 0 mpaBHIbHOM
oopmienun pemienus. Ha BoImosHEHNE NPAaKTUYECKOTO 3a/1aHUsS] OTBOJIUTCS JIBa aKaJEMHUECKUX Yaca.

3aganue:

O3HaKoMbTECH c KpaTKUMU TEOPETUYECKUMHU CBEACHUSMHU
https://znanium.com/catalog/product/1012153 , §5,6,7,9,
Pemmre 3a1aun caMOCTOATENBHO UCIIOJIB3YS IPUMEPBI U KPATKUE TEOPETUYECKUE CBEICHUS.

ITopsinok BbINOJHEHHS padOThI:
1. Wsyuure u BoIuIuTe GOPMYJIBI IO TAHHOU TeMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENBHO 3a/1a91

Kparkne TeopeTruueckne cBeleHUs:
Jnaamuka. OCHOBHBIC HOHSTHS
Nueprius —  sBICHWE  COXpPAaHECHHS
OTCYTCTBHUU BHELIHUX BO3JECHCTBUM.
NHepTHOCTH — CBOWCTBO TEJ, TPOSBIISIFOIIEECS B TOM, UYTO MTPH OJMHAKOBBIX BHEITHUX BO3JICHCTBUIX
pasHbIe Tena MPUOOPETAIOT pa3HbIe YCKOPEHUSI.
Macca (m) — Mepa iHEpTHOCTH Tell.  [M] =1 k.

e CKOpPOCTH  ABMIXKCHHUA TEJIa IIpH

4 _Mm

a m
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3a atanoH maccsl (1 KkuiaorpaMM) npuHATa Macca MEXAYHApPOJHOTO IPOTOTHUIIA KMIIOTpaMma.

M3 ONBITOB H3BECTHO, YTO YCKOPEHWH, HOJTy9aeMBble TeTaMu npu
B3aMMO/ICHCTBUH, 00patHo |m.,, = My 81| pOHOpLHOHATBHEI KX MACCAM:

Ecin Maccy Kakoro-iu6o Teja NpHHATh 3 Areas | 3TAIOH, TO MOXHO M3MEPHTh MAaccy
JPYTHX TET: m

[TnotHOCTH Tena () — P=Y [p]=1%

Cuia (F) — Mepa MEXaHHYECKOTO JICHCTBHUS OJHOTO TEJa Ha JAPYroe.

[F]=1H — ubtoTOH.

Cuna uMeeT HampaBlieHUE, T. €. CULA-8EeKMOP.

Cuna Bcerja npuiiokeHa K TOMy Telly, Ha3BaHUE KOTOPOTO CIEeAyeT B MPEAIOKEHUH MTOCIIE MPesiora
«Hay.

CunoBoe mosie — 0coOBIi BUI MaTEPHH, TOCPEICTBOM KOTOPOTO nepenacrcest AeUCTBUE CUITBI.

—

PasHoaeicTByromas (pesyabtupyromas) cui ( R ) —Cuia, paBHas BEKTOPHON CyMMe JTaHHBIX cui .

R-3F

JlaBnenue (p) — OTHOIICHUE CHJIBI K IUIOIIAAM MMOBEPXHOCTH, Ha KOTOPYIO OHa JICUCTBYET
B MIEPIICHIUKYJIIPHOM HaIIPaBJICHUU. [p]= 122 = lp= F
1 ITa — mackaiub M S
Wmnynec  Tema ()~  BEKTOpHas — Mepa m v MEXaHUYECKOIO0  JIBHMIKEHUS,
paBHas TMPOM3BEACHUIO MacChl Tejla Ha €ro — CKOPOCTb. p=m-v
KT - M T 7

[p]=1
c

Wmmynbe cuitbl ( 7 - A7) — BEKTOPHAsE Mepa JICHCTBUS CUIIBI, paBHAsI MIPOU3BEACHUIO CUIIbI HA BPEMs

e€ nercreus. [F-At]=1 H-c.
3akonbl HboloTOHA

OO600uMB pe3yabTaThl CBOMX MCCIENOBaHUN M, yuTs pabory lammunes «O IBWKEHUM Tel MO
uHepuun», HplOTOH chopmynupoBas 3aKOHYEHHOE IIOJIOXKEHHE, H3BECTHOE KaK IEePBbIM 3aKOH
HerotoHa:

Cy1ecTBYIOT CUCTEMBI OTCUETa, OTHOCUTEIBHO KOTOPBIX TEJIO HAXOJIUTCS B MOKOE JIMOO TBUKETCS
IIPSIMOJIMHENHO ¥ PaBHOMEPHO, €CJIM PAaBHOAEHCTBYIOIIAS BCEX PUIIOKEHHBIX K HEMY CHJI paBHA HYIIIO.

WNuepunanehas cuctema orcuéra (MCO) — cuctema oTcuéra, B KOTOPOI BBINOIHSIETCS MEPBbIM 3aKOH
HeroTona.

- Ap mAV .
U3 F = Y _mhv_ ma TI0JTy4aeM BTOpoW 3akoH HproToHa: F-m-3
IYERY m-a
1 TEJla MMOCTOSIHHOM MAacChl CKOpPOCTb H3MCHCHUSA HMITYJIbCAa paBHA MPOU3BCACHHIO MACChl Ha
YCKOPEHHUE.
Bropoii 3akon Herorona padortaet Tompko B UCO u mipu yclioBUH, YTO Macca Tella U JIHCTBYIOIIHE
Ha HETrO CUJIbI IOCTOSTHHBI.

BTOpOI‘;I 3aKkoH HproToHa CIIpaBCHJINB JIA paBHOﬂCﬁCTBYIOHICﬁ R BCCX CHUJI, MPUIIOKCHHBIX K TCITY,

MI03TOMY, MIPEKIIE YEM PEIIaTh 33/1a4H C €r0 MPUMEHEHUEM, HAJI0 ONPEICIUTH R .
Tperuit 3akoH HploTOHA: cuibl, ¢ KOTOpPBIMH JBa Tela JEHCTBYIOT JApPYyr Ha Jpyra, E-—F
YHCJIEHHO PaBHBI U HAIPaBJIE€HbI B TPOTUBOIOJIOKHBIE CTOPOHBI IO OJTHOM MPSAMOIA.
Tpertuii 3akoH Hetotona paboraet Tonsko B UCO.
[Tonaras, uro Bce Tenma Bcenennoit BzaumHO mputsruBatorcs, HetotoH B 1682 1. chopmymnupoBai

3aKOH _ BCEMHPHOIO TATOTEHUSA: BCE Tela 7-m,-m,| HPUTATHBAIOTCA JpYyr K JIpyry ¢
CHJIaMH, psIMO TIPONOPIHOHANBHEIMA | T2 = R2 IIPOM3BEACHUIO X Macc U 0OpaTHO
NPONOPIMOHATIBHBIMU  KBaJpaTy PacCTOSHUS MEXy HUMH.

rae Fip — cuita B3aMMHOTO MIPUTSDKEHUSE TEN Mace My 1 My,
¥ — I'PaBUTALlMOHHAsI IOCTOSIHHASI. ‘72 6,6720 - 10™ HMZ/KI“Z‘.
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N
Cuiibl B ipupoje

[ ]
Cuna Tspkectd ( 7, ) — crila, COOOMIAoNIas Telly yCKOpEeHHe CBOOOJHOTO TTaaeHHs. mJ;w_,,L,,

= F‘rmk
Cuna TspKEeCTH HalpaBiieHa BEPTUKAJIBHO BHU3 (NEPIEHAUKYIISIPHO KAacaTEJIbHOU K

MIOBEPXHOCTHU 3E€MIIN).
Peakuusi( N ) — crta eiicTBHs OHOPHI (110/Beca) Ha TEIo.
Bec Tena (P) — cuita, ¢ KOTOPO# TEJO JACHCTBYET HA OMOPY HMJIH MOABEC BCIICACTBUE MPUTSHKCHUSI K
3emuie.
HeBecoMocTh — MCU€3HOBEHHME Beca Tella IPU ABMIKEHHM ONOpPbI C YCKOPEHHEM CBOOOJHOIO
naacHus.
Ileperpy3ka — yBenuueHue Beca Tesia Ipy JBUKEHUH OIOPbI C YCKOPEHUEM BBEPX.
Cuna ynpyroct ( 7, ) — CuJIa, BOSHUKAIOIIAs B TENE IIPH AeopManum.

3akon ['yka: cuna ympyroctd, BO3HHUKAwIIas 0pH jAedopManuu Tena, F, =—kx
MPONOPIIMOHAIIEHA €ro

a0COJIFOTHOH I[C(i)OpMaI_II/II/I W HAIIpaBJICHA B CTOPOHY, NPOTUBOIIOJIOKHYIO IIEPEMECIICHUIO YaCTHUIL]
TCIa:

Cuna Ttpenus mokos (7 ) — CWIa, BO3HHKAIOIIas Ha TPaHMIC

Tp.II.

CONPUKOCHOBEHHUS TEJN MPHU OTCYTCTBUU UX JBUKEHUSI OTHOCUTENIBHO JAPYT ApYra. F, =N
i — KO3 PHULMEHT TpeHuUs (3aBUCUT OT MaTEPUATIOB TPYIIUXCS TIOBEPXHOCTENH ).

IIpumepsl pemenus 3agaq
1. ABToOYyC, Macca KOTOPOIro ¢ IMOJHOM Harpy3koi paBHa 15 T, Tporaercsi ¢ MecTa ¢ yCKOpEHHEM
0,7 m/c 2 . Haiitu cuity TsrH, eciii K03()OUIIMEHT COnpOTHBIICHHS IBIKeHUIO paBeH 0,03.

Jano: Pewenue:

m= 15t =15-103kr Y 4“:“‘

a=0,7w/c =2 '[ 7 X ﬁTp +N+F+mg=ma

M *‘ 0,03 ,;Pﬁ"é]rfi =% ;:Tj»? OX:-Fp+F=ma

=2 SR - OY:N-mg=0—-N=mg
m

:'\\:\\

Frp =MN > Fy, = Mmg

-mmg + F = ma

F=ma + Mmmg=m(a + mg)

F = 15:10%xkr(0,7 m/c? + 0,03-10 m/c?) = 15- 10%kr-1 m/c? =
15-10°H

Omeem: 15-103H

S

2. Ha HaKJIOHHOM TUIOCKOCTH AJIMHOM 5 M M BbICOTOM 3 M HaxoauTcs rpy3 Maccou 50 kr. Kakyro
CHIy, HamlpaBJIE€HHYIO BJOJIb IUIOCKOCTH, HAJI0 MPUJIOKUTh, YTOOBI YAEpkKaTh 3TOT IPy3, €CIU TAHYTbH
ero ¢ yckopenuem 1 m/c 2 ? Koadunuent tpenus 0,2.
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Hano: Pewenue:

m = 50 kr o —» -

a = 1 m/c? M 4 o 7; CocraBuM ypaBHEHHE JIBUKEHNS Tella:
M= 0,02 e )-\\. / F,.', +N+F+mg=ma

[ =5m i f ATy 4“ Haiigem npoexkumm cmit na ocm:
h=3m = — Ock OX: -F,, + F - mgsina = ma

ki 4 Ocs OY: N ~mgecosa =0 —= N =mg cosa

Fyy =N = E, = Mmmg cos a
[lojcrasne Bropoe ypasHeHue B 1EPBOE, MOJYHHM
-mmgcos a + F - mgsin a= ma
HaxoauM npon3BoiHyio BeJIMUHHY:
F = mmgcos a- mgsina + ma niau
F=m(a + mgcos a + gsin a)
[To onpeaeneHmio cnayca nMeem
sina == sina = == 0,6
{ 5m

W3 ocuosrOrO Tpl!I'OHO.\(CTpll‘lECKOFO TOXICCTBA
sina? +cosa’=1,
cosa=vV1— sina?=y1-0,36=+0,64=08
BH’-[HCJH.\I HCKOMVH) BCITHYHHY.
F =50 xr(02:10 wc*- 08 + 10 wic? 061 wic?) =430 H
Omesem: 430 H.
3. Ha minype, nepekuHyTOM 4Yepe3 HeMOABIKHBIN 010K, moBenieHb! rpy3sl Maccamu 0,3 u 0,2 kr.
C kakuM yCcKOpeHHeM ABUXKYTcs rpy3bl? KakoBa cuiia HaTs>KEHUsI BO BpEeMS IBHKCHHUS?

Mano: Pewenue:
my =0,2 kr )f' "]' P " CocraBum YPaBHEHHE JABHIKCHUS IS
my =03 kr k7! \7 JBYX Tell:
SNT 9 4 L IS T
a-?T-? n S {mlg+T1— ma;
ni vy o —— —d
myg + TZ = mpa;

Haitnem npoexuun cnin Ha ocs OY:
{ T, -myg=ma
_TZ + mpg = mzaz’
T k. Tena cBs3aHbl OJHON HUTBIO, TO
Tl :Tz =T14a1 =az;=a,
Toraa,{ T—myg =mya ,
-T+ mpg = mpa
CnoXHuM 3TH YPaBHEHHS:
—-myg + myg = (my; + my)a uiu
g(my —my)=(my + my)a
Pewm 310 ypaBHEHHE OTHOCUTEIBHO HEU3BECTHOI BEIIHYMHBI

mo—m 10 M/c2(0,3kr—0,2kr
= M.Bbl'—luCHHM a= 20M/c O 0280 2 m/c?
mi+mj 0,3kr+0,2kr

Cuny HaTsKeHHs Haiiaem ux nepeoro ypasuenusi: T =my (g + a)
Boiuncaum: T = 0,2kr(10 M/c? + 2 m/c?) =24 H
Omeem: 2 M/Cz; 24H

PemnTh 32124 CaMOCTOATEIBHO
(n - Homep 6awezo sapuanma no cnucky)
1. C momo1pio 0armeHHoro Kpana moJHUMAroT rpy3. CKOpoCTh Mmoabema moctosiaaa. Onpeaenure,
KaKue cuibl IeHCcTBYIOT Ha rpy3? Kakosbl nx HanpasieHus? Kakosa paBHoxelicTByromasn? [Touemy? vV
HEOTBITHBIX KPAHOBIIMKOB OBIBAIOT OOPBIBBI TPOCOB B TE€X CIIydasix, KOTJa OHU HE 00palaloT BHUMaHHUS
Ha CWJIBHO pacKauMBaHUE NMEPEHOCUMBIX TPpy30B. CilyyailHbl JIn Tak1e OOPHIBBI?
2. [ToueMy Ha pYKOSATKHM, TOJOBKM OOJITOB, Trailku Kpyryiodl ¢opMbl, 3aBUHUMBAaEMble U
OTBHHYMBAEMbIE BPYUHYIO, HAHOCAT CIIEUAIbHYIO HAaKaTKy (pudienue)?
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3. Koueco (1IKUB) MpUBOAMUTCS B ABMXKEHHE MPH MOMOIIHN peMHs. OnpenenuTe BUI
TPEHUs, BO3HUKAIOILEr0 MEX/y LIIKUBOM M PEMHEM: TPEHUE CKOJIbKEHUS WM TPEHHE -/

J

nokosi? Cuurtaiite, YTO pEMEHb HE IPOCKAIIb3bIBAET. Ry

4. Onpenenure BUA TPEHUS, BO3HUKAIOLIETO MEXIYy KOJIECOM JBMXKYILEHCS f-.\f(]./'[ /.' e
ey

TEJIEKKHU U IPYHTOM, a TAKXKEe MEXy BTYJIKOH Puc. 1

KoJsieca U ocbro. OChb NMPUKPEIUIEHA K TeJeKKe HenoaABHKHO (Puc.2).

5. [Touemy HagO Oepedb cCMa30YHBIE MATEPUANIBI OT MONAIaHUs B HUX MECKa U MbLIH?

6. [Touemy HykHO Oepeub TOPMO3HYIO KOJOJKY M TOPMO3HOW OapabaH TPaHCHOPTHOI'O CPEACTBa

OT TIOTAIaHUS MEXKAY HUMHU Macia?

7. JUis yero mpu COEAMHEHUM MATKMX MaTepUasioB IO/ T'OJIOBKY OosiTa M TailKy MOJKJIaIbIBalOT

a0y Gosnpiiero quamerpa’?

8. B kakoMm u3 mepedncieHHBIX HUXKE SIBIEHUI O] IEHCTBMEM CHJIbl coBeplIaeTcsi paboTa (CcM.

puc.3) TpoC HaAXOAUTCS B HATIHYTOM COCTOSIHUU IOJ] IEUCTBUEM CHIIBI TSDKECTH; 0) HA CTOJ JEHCTBYET
BEC THPH; B) ra3 JaBUT HA CTEHKU OAJUIOHA; T) MOPIIEHb BBITAJIKWBACTCS U3 MUJIUHAPA MOJ] ICHCTBUEM
CWJIBI JABJICHUS Ta30B; /1) MAIbUMK TSHET BEPEBKY, IPUBSI3AHHYIO K TPOYHOI CTEHE?

Puc. 2
9. Ha ropusoHTambHOM y4YacTKe MyTH MaHEBpPOBBIM TEIUIOBO3 TOJKHYN BaroH. Kakue Tena
JEHCTBYIOT HA BaroH BO BpeMs U nocie Tonuka? Kak Oyner ABUraThCcsi BaroH Mol BIUSHUEM STUX Ten?
10. Bripazute B kumoBaTTax W merapartax cienytomue moirHocTu: 3500 Bt; 200 Bt; 5000BT;
110000Bt. Beipasute B Bartax cieayrwomue momnoctu: 3 kBrt; 1,5 kBt; 0,6 kBt; 0,04 MBT; 0,0001
MBT.

11. UYemy paBHa cuiia TSHKECTH, JEHCTBYIOLIAs Ha YIAKOBKY € lIeMEHTOM Maccol 2,5kr, 600r, 1,2 T,
50t1?
12. [TepBblii cOBETCKMI MCKYyCCTBEHHBIM CHYTHHK 3emin Obu1 3amyiieH 4 oktsaops 1957 ropa.

Omnpenenuts Maccy 3TOr0 CIyTHUKA, €CIIM U3BECTHO, YTO HAa 3eMJIe Ha HEro JeCTBOBAIa CUJIA TSKECTH,
paBHas 819,3H.

13. Ha wenmopBwxHO# miardopme CTOUT SAMUMK C KUPNUYaMHU Maccoil N TOHH. Berumcioure u
n300pa3uTe Ha PUCYHKE CUITY TSDKECTH U BEC SLIHMKA.

14. CmoxxeTe 11 Bbl HOJIHATH IUIACTUHY U3 MPOOKH 00BEMOM N cM>? TII0THOCT npooKu 240kr/M7>.
15.  ABTOOyc Maccoifi N TOHH €leT MO TOpU3OHTaIbHOMY Imocce. Kakas cuna TtpeOyercs s
coolOmieHus: emy yckopenus 1,4 M/c?.

16. Baronerka maccoil N TOHH JaBUxkeTcs nof aevicteueM cuiibl 60 kH. Onpenenute yckopeHue eé
JIBUKEHHUS.

17. JIBa xopabist Maccoil N TOHH KaXKIbld, CTOSAT Ha peiine Ha paccTtosHuu 0,5 KM OJIMH OT JIPYroro.
KaxkoBa cuna npuTsKeHHst MEXKy HUMU?

18. OnpenenuTs Maccy Kaxa0To M3 JABYX OJMHAKOBBIX aBTOMOOMIEH, eciau Ha pacctosHuu 0,1 km
Ha HUX JIEUCTBYET cuia NpuTshkeHus 6,67vH.

19. Onpenenuth paccTOSHUE, HAa KOTOPOM JIBE BaroHETKM Maccod mo 20 Kr Kaxnjas
B3aUMOJICUCTBYIOT C criIoN 67MKH.

20. Kakyro cunmy Hajgo NOpWIOKHUTH K BaroHy Maccoii N TOHH, YTOOBI OH CTajl JBUIaTbCs

paBHOYCKOpeHHO U 3a 30c npomen myts 36 M? Koapdunuent tpenus pasen 0,008.
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21. [Ton melicTBUEM CHIIBI TSTH CKOPOCTH BaroHa Maccoi N ToHH Bo3pocina ¢ 4,25 m/c mo 32,4 xm/4

Ha miyta 75,5 M. Uemy paBHa cuiia TATH, ecid KO3(PQHUIIMEHT TPeHHUsS NPH JBM)KCHUH BaroHa paBeH
0,025?

22.  Kakyro cuity TSTW JOJDKEH pa3BUBATh JBUTATEIb, YTOOBI JIOKOMOTHB MacCOd N TOHH JBUTAJICS:
2

a) paBHOMEpHO; 0) ¢ yckopenuem 0,2 m/c”.

23.  DIeKTpOBO3 MPH JABIKEHHUHU IO TOPU3OHTAIBHOMY ITyTH pa3BuBaeT cuiny Tsaru N kH. Ha ydactke

myta amuHor 600 M cKOpOCTh moe3na Bo3pocia ¢ 32,4 no 54 km/4. Onpeaenure Uiy COMPOTUBIICHUS
JBH>KEHUIO Moe3/1a, eciu ero macca pasHa 10000 ToHH.

®opma npegocTaBJieHHs pe3yabTaTa
BrimonHeHHBIC 331a41 B TETPAIU ISl IPAKTHYECKUX PadoT.
Kpurepun oneHku:
3a npaBUIIHHO BBITIOJHEHHOE 33JaHUE BBICTABIISICTCS TIOJIOKUTEIbHAS OIleHKa — 1 6a.
3a HeNmpaBHJIBHO BBHIMOJIHEHHOE JEHCTBUE, 3aJ]aHUE BBICTABIISICTCS OTPHIIATENbHAas oreHka — 0
0aJIoB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 1009 npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmassiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensvhoy svicmasgnsemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 2.3 3akoHbI COXpaHEHHSI B MeXaHHKe

HpaKTI/I‘{eCKOC 3anaTue Ned. 3aKoHbI COXpaHCHHUSA B MEXAHUKE U UX IPUMEHCHHE.

Henab: HayuyuThCS HCHOJB30BATh 3aKOH COXpPaHEHMs] UMIyJbca JUIsl pacuéTa NapaMeTpoB
pa3aMYHbIX (PU3HMUECKUX MPOIIECCOB

IIpakTnyeckas padora ¢popmupyer:

[1PyS, Ipy9, [TPy13, I1P62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP§, MP10
BoinosHenue pa6otsl cnocodcTByeT hopmupoBannio: OK 01, OK 02, OK 03, OK 09, TIK 1.1

MatepuajbHoe obecnieyeHue:

WH/IMBUIYaIIbHOE 3aJ]aHUe, KOHCIIEKT JICKITUH, CIIPaBOYHBIE MaTEPHaIIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX 4YacTe — TEOpeTHYecKoW M mpaktudeckoil. Ilocie
M3yUYEHHs] TEOPETHUECKOTo MaTepualla MOXKHO MPUCTYNaTh K BBITOJHEHHIO NMpakTHueckol yactu. OHa
COCTOMT U3 JIBYX M Ooiiee 3ajad JJsi CaMOCTOSTENBbHOrO BhlnosiHeHus. He 3a0bIBaiiTe 0 nmpaBHIIbHOM
oopmiennu penrenus. Ha BeIOTHEHHE IPAKTUIECKOTO 3a/IaHUS OTBOJIUTCS JIBA aKaIEMHUECKUX Jaca.

3ananmne:

1. O3HaKOMBTECH C KPATKUMH TEOPETUIECCKUMHU CBEICHUSMH 10 CCBHIIIKE

https://znanium.com/catalog/product/1012153 , §12,13, BeiucaB OCHOBHBIC ()OPMYJIBI B TETPAIb.
Pemmire 3ama4n, caMOCTOSATENLHO UCTIONB3Ys IPUMEPHI U KPATKHE TEOPETUICCKUE CBEICHHS.

Ilopsinok BbINOJHEHHSI padOThHI:
1. W3yuuTte u BeIIUIIKATE GOPMYIIBI IO JAHHOH TeMme:
2. Pa3bepuTe mpuMepsl peNICHHBIX 3a/1a9
3. Pemmre camocTosATENHHO 3aa4U

2. IIpuMepsl pelieHus 3a1a4
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https://znanium.com/catalog/product/1012153

1. Monekyna Maccoit m = 3- 10—23 r, mojjieTeBIIas K CTEHKe cocya oA yriom o = 60°, ynpyro
yaapsieTcsi 0 Hee co ckopocThio v = 500 m/c u otnetaet. OnpenenuTe UMITYJIbC CHITBl F+ At momydeHHBIN
CTEHKO.

Jlano: Pewenue:
m=3 10726 kr M3meHeHne MMIyabca MOJEKYJIbl PaBHO
a=60°0==1 uMnynscy cuisl: Ap = FAt

3

: [lycts 0Ch OX HarpaeieHa
v = 500 wm/c =1 Y P
FAf -9 MEePeHIHKYISIPHO CTEHKe,  TOrja

M3MEHEHHE MMNYIbca MOJeKyinel Ap =
Ap, = my, — (- mv,) = 2mu,, TAe Uy =
VCOS @, oTKyaa Ap =2mvcos a.
[Toacrasus opmyny B ypaBaenue, nonyunm FAt = 2mucos a.
Brruncnenns:
FAt =2-3- 10726 kr- 500%- cosg =1,5-10"2(kr-M)/c
Omeem: 1.5+ 107 kr m/c.

Puc. 3.2

2. JIBa TOBapHBIX BaroHa ABIXKYTCSl HaBCTpedy JIpyr Jpyry co ckopoctsmu 0,4 m/c u 0,1 m/c.
Maccsl BaroHoB COOTBETCTBEHHO paBHbI M1 =12 1, M2 = 48 1. Onpenenure, ¢ KaKoil CKOPOCTHIO V U B
KaKOM HaIlpaBJIEeHUH OYAyT IBUraThCSl BarOHbI I10OCIE CTOJKHOBEHHS. Y 1ap CUMTATh HEYIIPYTHM.

Jlano: Pewenue:

v; =04 m/c Hcnonb3yem 3aKOH COXPaHEHMA MPOEKLMH MMIY/bCAa HA OCh
v, =0,1 m/c OX, nonoxurensHoe HanpasneHue ocu OX coBnmagaer c
my =12-103 kr HAIMpaBJICHUEM JIBHIKCHUS TIEPBOI0 BaroHa:

m, = 48103 kr myvy - myv, = (Mg + my)v. Otkyma v = koS L

v - ? my+m;

) 124103 k0,4 M/c— 48:10% kr0,1M/c _ o
Beuncnenus: v = = - = 0. Aramu3: v = 0, caenoBarenbHO, nocie
12-10° kr + 48-10° kr

CTOJIKHOBEHHS BArOHbI OCTAHOBATCS.
Omegem: v =100

3. JlBa Heynpyrux Ttena, Macchl KOTOPbIX 2 M 6 KI, ABIXKYTCS Ha BCTpedy IpYr K JpPYyry co
CKopocTsAMH 2 M/c Kaxaoe. OnpenenuTs MOyIb U HalpaBJI€HUE CKOPOCTH KaXJIOTO U3 3TUX TeJ MOcIe
ynapa. Caenatb pUCyHOK CaMOCTOSITENIBHO.

Hato: myU; +myU, = (my + my) U. B npoekuusix Ha 0Ch:

OX: myuy - myvp =- (Mg + my)v
__Mmivg — Mavz,

my =2 Kr 1 +iia)
= —(m1 +m2
my = 6 Kr
2kr-2m/c— 6kr2Zm/c _ 2
v = vz =2Mc Beraucngem: v = : - €= 2 /e =025 mle.
ol — (2Kr+6kKr) 8

Imeem: 0,25 m/c.

Pemuth 321241 caMOCTOATEILHO
(n - Homep 6awezo sapuanma no cnucky)
1. OnuHakoBO M CXUMaroTcsl Oydepa Mpu CTOIKHOBEHMM JBYX OJUMHAKOBBIX BaroHOB, OJIUH W3
KOTOpBIX HEMoABMXEH? PaccMOTpuTe cilydau: NOpPOKHUN BaroH HEMOJBHKEH, JBUKETCS I'PYKEHBIN;
IPYKEHHBIN HENOJIBUKEH, JBUKETCS ITOPOKHUM.
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2. YroObl CIBUHYTH C MECTa TSDKENbIM )KEJIe3HOAOPOXKHBIM COCTaB, MALIMHUCT JaeT 3aJHUN XOJ,
MojiaBas COCTaB HEMHOTO Ha3aj, a MOTOM yKe AaeT mepenHuil xoxa. Ilouemy Takum oOpazom, jerye
TPOHYTb COCTaB C MecTa?
3. Pabouwnii, 6erymuii o 1nexy co cKopocTbio 7 M/C, JOTOHSAET TENEXKY C IPy3aMHU, JABIKYILYIOCS
CO CKOPOCTBIO 2 M/C, M BCKakuBaeT Ha Hee. C Kakoil CKOPOCTHIO MPOJIOJIKAET ABUTaThCS TEJICKKA, €CIIn
MacChl TEJIEKKHU U YEJIOBEKA COOTBETCTBEHHO paBHbI 30 Kr 1 70 Kr.
4, JIBe *Kene3HOJOPOKHBIC TIATGOPMBI IBIKYTCS HABCTPEUY APYT Apyry co ckopoctsmu 0,6 u 0,4
M/c. Maccel miatopmbel COOTBETCTBEHHO paBHBI 18 m 28 T. C Kakoil CKOPOCTBIO M B KaKOM
HaINpaBJIEHUU OYAYT IBUTAThCS TUIAT(OPMEI TIOCIIE CTOJIKHOBEHUA? Y 1ap CUUTATh YIPYTHM.
5. JKene3HoIopoKHBIM BaroH Maccor 25 TOHH MOABE3XKAET CO CKOpOocThio 0,3 M/C K cTOAIIEMY Ha
TOM € IMyTH HEMOJBM)KHOMY BaroHy Macco N TOHH WM aBTOMAaTU4YecKH creruisiercs ¢ HuM. [locie
CIIETIKM BaroHbl JBUXKYTCS IPSIMOINHEHHO. KakoBa cKOpOCTh JBUKEHHS BATOHOB MOCIIE CIIETTKU?
6. KenesnonopoxxHblii BaroH Maccoil 35 TOHH NOIBE3XKAET K CTOSIIEMY Ha TOM K€ IIyTH
HEMOJIBPKHOMY BaroHy Maccoil N TOHH M aBTOMAaTHUYeCKHU cueruisierca ¢ HUM. [locie cienku BaroHbI
IBIDKYTCSL TPSIMOJIMHEIHO co ckopocThio 0,5M/c. KakoBa Oputa ckopocTh BaroHa Maccoid 35 TOHH mnepen
CLIETIKOM?

dopma npeacraBjeHus pe3yabTara:

BrinmonHuTh 3a1aHKe B TETPaIy A7 IPAKTUYECKUX padoT.

Kpurtepun ounenku:
3a npaBUJIbHO BBIMOJIHEHHOE 331aHKUE BBICTABIISICTCS MOJIOKUTENbHAS OIleHKa — 1 Oa.
3a HelpaBWIBHO BBIMIOJTHCHHOE JICHCTBHUE, 3a/IaHNUE BBICTABIISIETCS OTPHUIIATEeIbHAsS olleHKa — () 0ayuioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 2.3 3akoHbI COXpaHeHHsI B MEXaHHKe

IpakTuyeckoe 3anaTue NeS. Pemenne 3a1a4 Ha popmy.ibl padotsl cuji. PadboTa 1 MOIIHOCTB.
JHeprus, ee BUAbl. 3AKOH COXPAHECHHUS JHEPTHH

Ienb: HayuynuThCA UCIOIB30BAaTh 3aKOH COXPAHEHHUS MMITYJIbCA Ul pacuéra MapaMEeTPOB Pa3InYHBIX
(u3NYECKUX MPOIIECCOB

IIpakTnyeckas padora ¢popmupyer:

[1Py5, Tlpy9, I1Py13, 11P62,IT1P66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

BoinosiHenue pa6orsl cnocodcTByeT hopmuposanuio: OK 01, OK 02, OK 03, OK 09, OK 06

MarepunanbHoe obecrnieyeHue:

WHAMBUAYaJIbHOE 33/1aHH€, KOHCIIEKT JIEKIIUA, CIIPaBOYHbIE MaTepHAIIbI.

Yka3anmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX 4YacT€l — TeopeTHYecKoW M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IPUCTYNATh K BBINOJIHEHHUIO MpakTHUUecKo dacTtu. OHa
COCTOMT U3 JABYX U OoJsiee 3a7ay IJs CaMOCTOSATEIbHOTO BbIMoOIHEeHUs. He 3a0biBaiiTe 0 mpaBHIbBHOM
oopmienun pemienus. Ha BeImosHEeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C KPATKMMH TEOPETUYECKMMH CBEICHUSMHU 10 CCHUIKE
https://znanium.com/catalog/product/1012153 , §10,11 u BeimummuTe GopMyiibl 0003HAUCHHBIC
ckoOkamu, Haripumep (10.1) u T.1. U3 yka3aHHBIX maparpad
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ITopsinok BbINoOJIHEHUS PadoOThI:
1. U3yuwre u BeImUMUTE HOPMYJIBI 10 JAHHOU TEME:
2. Pasbepute npuMepsl peHICHHBIX 3a/1a4
3. Pemure caMoCTOSITENBHO 331241
IIpumepsl pemenust 3aaa4

1. OnpeaenuTs MOLTHOCTH TEIJIOBO3a, 3HAsI, YTO MPU CKOPOCTH JBMKEHUS 43,2 KM/4 cuia
Tsiru paBHa 105 kH
Hano «CH» Pemenne:
vo= 43212 ¢ | Monmocts HaxomuTes o dopmye: N = 2
KM/4

105-10°
F=105xH |H Cuna T1Irm coBepHIAET  IOJIOKUTEIBHYIO
paboty: A =FScos a, Zo.=0, A=F-S
N-?
N =F-v =12 m/c-105-10° =1260-10° Bt

Otset: N = 1260 xBT.

2. Teno maccoii 10 kT cB0OOIHO MagaeT ¢ BHICOTHI 20 M U3 cOCTOSTHUS MOKosl. Yemy paBHa
KHMHETHUYECKasi SHEPTUsi B MOMEHT yzapa 0 3eMiIto?
JaHo: Puc. Pemenue:
m =10 kr 1 CornacHo 3akony coxpanenust sHepruu: E,, E,=0
Vo= 0 M/c ﬁg_ Ep() + EK() = Epl + EK()
ho=20m 3a TeJIo oTcueTa MpUMeEM 3eMITIO:
hi=0wM 2 mo! yautkBast hy =0, vo =0

mo?
mgh, + —>=mgh, +
oy +—>=mgh +—

g =10 m\c? Ex E; =0 mah, _mof wm Ex;=mgho

2
Exi —7? Ex; =10-10-20 = 2000 Ix
Otsert: 2 x/Ix.

Baronetrky maccoit 2 T mo ropu3oHTaJIbHOMY MYTH paBHOMEpHO Tepemeriaer padouunii. Kakyro
paboty oH coBepmuT Ha Tyt 100 M ¥ Kakyro paboTy COBepIIaeT Cuiia TPEeHHs, eCiu KodppuimeHT

TpeHus paseH 0,017

Hano: Pucynox:

m=2T y

S=100wm

n=0,01

g=9,8 m\c? X '
a=0 O

29



A-7?
Atp-?
Pemenue
Ha BaroHeTKy JHCTBYIOT 4 CHIIBI: CHJIA TSUKECTH — & | CHJIA PEaKIUH OIOpBI — ' |
cuna Taru Fr — , cuna Tpenus — '« . ITo BTopomy 3akony Hetotoma X+ =0
FroymB BN = 0

B npoexuuu Ha ocu: OX: F, —F, =0; F,=F;,OY:N-mg=0; N=mg

A=F-Scosa, 4Za=0, cosa =1, ca—Ho,A=F- S, F=F,=F,=uN=pumg

Pa6boTa CHJB TpPeHUSA HaAaOpaBJIeHa INIPOTUB Pa6OTH CHUJla TAr'M — A = —
ATp .

A, =—19,6 - 10° Ix
Otet: A =19,6 xJIx; Atp =- 19,6 kI x.

6. OnpenenuTh MOIIHOCTh TEIJIOBO3a, 3HAs, YTO MPH CKOPOCTH ABMXKEHHS 43,2 KM/4 CHila TATH
paBna 105 xH.

Hano: CH: Pemenne:
v A
v =43,2 kmM/4 12m/ ¢ MOUIHOCTh HaXOAUTCS TI0 POpMyIIE: f
F=105kH 105-10° Cuiia TATH COBEPIIACT MOJIOKHUTEIBHYIO padoTy:
|
N-°? A=FScosa, Za=0,A=F-S
JIBr>KeHUe TEIJI0OB03a PABHOMEPHOE U IIPSIMOJIMHEMHOE:
N = F-5 =S S F
i
5- =
t N=Fv=12 M/c-105-10® =1260-10° BT

OtBer: N = 1260 xBT.

PemmnTh 32124 caMOCTOATEILHO
(n - Homep aweco sapuanma no cnucky)
1. IIpu cTpouTenbCcTBE KAHATHOM JOPOTW B TOPHOM MECTHOCTH CaMOCBaJl MacCcod N TOHH NOJHSIICA
Ha BbicoTy 400M Hax ypoBHeM Mops. OnpenenuTb MOTEHIUAIBHYIO 3HEPIrUI0 aBTOMOOWMIIA
OTHOCHUTEIIHO YPOBHS MODSI.

2. Moot kompa ans 3abuBanus cBail mMaccor 500Kr mamaeT ¢ BBICOTHI N MeTpoB. Uemy Oyaer
paBHA MMOTEHIMAJIbHAS U KUHETHYECKasl SHEPTUs MOJIOTa Ha BBICOTE 4MeTpa’?

3. Kakoli moTeHnnaapHON PHEprueil o0sagaeT TeJIo Maccoi N Kr, MOAHSTOE Ha BBICOTY 15meTpa?
Kaxkyro paboTy OHO MOKET COBEPIIUTH MPH MMaIaHUK Ha 3eMITIO?

4. OmnpenenuTs MOITHOCTh CepJilia BaJbIOBIIMKA B Mpolecce (Gu3ndeckoi paboThl, 3Has, 4TO MpU
OJIHOM yJIape OHO COBepIIaeT padboty, paBHywo 16 Ik, a B MUHYTY nenaeT npumepHo 240 yaapos.

S. [Tpu cxarun OydepHOil mpyKUHBI /A BaroHa Ha ScM mpowusBeneHa pabora 3,75 kJx. Kakas

cwiia TpeOyercs s cxkatus 3Toil npyxkusbl Ha lem? IlocTpoiiTe rpaduk 3aBUCUMOCTH YIJTMHEHUS
IIPY’KHUHBI OT BEJIMYUHBI IPUIIOKEHHON CUJIBI.

6. [Tpu ynape nByx BaroHoB OydepHas mpykuHa ckainach Ha N cMm. XKectkocth npyxunsl 3000
kH/M. Onpenenuts paboTy Ipu CHKaTUH MPYKUHBI.
7. Kakas paboTa npousBeneHa npu cxxatuu OydepHoil MpyKUHBI KeJIe3HOJOPOKHOIO BaroHa Ha N

CM, €CIIH ISl CKATHs IPY>KUHBI Ha 1 cm Tpedyetcs cuma 350000H?
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8. TspxenoBecHbI cocTaB ¢ yriieM maccoit 6000t npeononeBaer nogbeMm B 100 metpos. Ha kakyro
BBICOTY MOHO MOJHATH Teso Maccoi 100 Kr, eciiu MCMOJIb30BaTh 3amac MOTEHIMAIbHON SHEPrUu B
BEpPXHEH TOUKE noabema?

0. Baronerka aBuraigach mo ropH30HTaJIbLHOMY IIyTH, Yepe3 HEKOTOpOE BpeMsi ocTaHoBwiachk. Ee
KMHETHYeCcKas 3Heprus crana pasHa 0, a moTeHUMalIbHAs OcTajack Hem3MeHHoU. He Hapymmiics au B
ATOM CIIy4ae 3aKOH COXPaHEHHS U MPEBPALICHUS SHEPTUH?

10. Jlns morpy3ku yriisi B BaroH NPHUMEHSIETCS JICHTOYHBIM TPAHCIIOPTEP, KOTOPBIM IEpeMelaeT
yYrojib BBEpX II0 HAKJIOHY Ha BBICOTY 5 M. B MuHYTY morpy3umk goctaBiser 12T yris. Baron
3anonHsieTcs 3a 5 MuH. Kakyto paboTy npu 3TOM coBepIIaeT Tpancrnoprep?

11. TennoBo3 TSHET COCTAaB CO CKOPOCTHIO N KM/4, pa3BuBas MontHocTh 880 kBT. Kak Benmuka B 3 TOM
ciy4ae cuia taru?

12. JBurarens opucHOro BeHTHIATOpa nMeeT MomHocTh 0,35 kBt. Kakyro paboTy oH coBepmut 3a
N MUHYT.

13.  Bpiuucauth paboTy, COBEPIIAEMYIO 3JEKTPOMEXaHHUECKUM MOJIBEMHHUKOM B aBTOMAaCTEpPCKOM,
KOT'JIa OH PaBHOMEPHO ITOJTHUMAET TpaHCIopTHOE cpencTtBo Maccoit 800 kr Ha BbICOTY 2,2M.

14, Kakyto paboTy HYXHO coBepumIUTh, 4TOObI moe3n Maccod 1000 TOHH, ABMXKYIIMICA CO
CKOPOCTBIO 72KM/4 YBEITUYHII CBOKO CKOPOCTH 110 108 xMm/9?

15.  Kakoii macchl rpy3 MOXKET MOJAHMMATh MOJBEMHBIA KpaH CO CKOpPOCThbIO 1,5M/c, eciiu y Hero
IIBUTATEIb MOITHOCTEIO 12xkBT?

16.  IlogbeMHBbIil KpaH ¢ IBUTATEIEM MOIIHOCTHIO § KBT moJHUMAET Ipy3 ¢ MOCTOSTHHON CKOPOCTHIO
6 M/mMuH. KakoBa macca rpy3a?

17. Kakas pabGota coBepiiaercs Ha THIPOCTAaHIMM B TEUEHHE TOfa, €CJIU CPEAHSS MOIIHOCTb
resepaTtopa pasHa 2,5 MBT?

18. UYenoek Maccoit 70 Kr cryckaercs Mo JieCTHULE AauHoi 20 M, pacnonokeHHou nox yriaom 30°
K ropu3oHTy. Haliaure paboTy CHIIBI TSKECTH.

19. Boruncnute paboTy cuiibl yOPYyrocTH IpHU U3MEHEHHH Ae(opMalvy Npy>KUHBI )KecTKocThio 200
H/MmMorx; =2cM o x2 =6 cM.

®opma npeaocTaBieHHs pe3yJibTaTa

BbimosiHeHHBIE 3a1a4¥ B TETPAIH IS IPAKTUIECKUX PadoT.

Kputepun onenkn:
3a MpaBUWIILHO BHINTOJHEHHOE 3aJaHUE BBICTABIISICTCS ITOJIOKUTEIbHAsI OLleHKa — 1 Gasu.
3a HeNpaBUIIEHO BBIITOJHEHHOE JEHCTBHE, 3a/JaHHE BBICTABISIETCS] OTPHIIATEIbHAs OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% nmpaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 2.4 CraTuka ¥ rUAPOCTATHKA

IIpakTuyeckoe 3ansaTue Ne6. Pemienue 3a1a4 Ha TeMy 3aKOHBI CTATUKH. MOMEHT CHJIBbI, IJIEY0
CHJIBL.

Heab: yriyOuTh W KOHKPETH3WUPOBATH MPEACTABICHUS O 3HAYUMOCTH 3aKOHOB COXpaHEHHSI.
Hay4HUThCSl UCIIOJIb30BATh MPUIIOKEHUS 3aKOHA COXPAHEHUsI MEXaHUUYECKOW SHEPIUH Ui BHIIOJHEHUS
MPAaKTUYECKUX 3aJaHHI.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 09,I1K 1.1
MarepunanbHoe obecrnieyeHue:
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HHAUBUAYAJIBHOC 3aIaHUC, KOHCIICKT J'IeKLII/II\/'I, CIIPpAaBOYHBIC MAaTCpHUAJIbI.

Yka3zanue:

IIpakTrueckoe 3aHATHE COCTOMT U3 JBYX 4YacTe — TEOpeTHYeCKOM M mpaktudeckou. llocie
U3y4YEHHs] TEOPETHUECKOro MaTepualla MOXKHO IPUCTYNATh K BBITOJHEHHIO NpakTHueckoi yactu. OHa
COCTOUT U3 JIBYX M Ooiiee 3a1ad Jjsl CaMOCTOSATEIBHOTO BhIMONHEHUs. He 3a0bIBaiiTe 0 mpaBMIIBHOM
oopmienun pemenus. Ha BbInmonHeHHEe NPakTHYECKOTO 3afaHus OTBOJIUTCS YEThIPE aKaJeMHYECKUX
qaca.

3aganue:

O3HAaKOMBTECH C KpaTKUMHU TCOPECTUUCCKUMHU CBCACHHUAMU I10 CCBLIKE
https://znanium.com/catalog/product/1012153, ctp 47-53,

CocraBbTe KpaTKUi KOHCIEKT OTBEYasi Ha BOMPOCHI K naparpady, ctp 53, 54.

Beimummre ocHOBHbBIE (POPMYJIBI

Pemmre 3a1aun caMoCTOATENBHO

KpaTRHe TCOPETHYECCKUE CBCACHUSA

Ha3zBanmue Exnanna
Oo6o3Hauenne dDopmyaa
BEJINYHUHDI H3MepeHust
H
Cuna F F1|1: F2|2
M
ITneuo cunwt I
Momenm H
M
M M =FI
CUbl

IIpumeps! peurenus 3aga4
3agaua 1. PaGounii mpunogHumMaeTr npu momouu pbryara miuty maccoi 100 xr. Kopotkoe
riedo peryara pasHo 0,8 M, a gmuaHOe — 1,2 M. KakoBa cuiia, KOTOpYyro 10JKEeH MPUIIOKUTh pabouuil k

OosnplIeMy miiedy pblyara?
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Lawo: PeweHue:
F L
=100 —_—=—
g 3 F: L
H
g= 9'8 —
M Fi=P=mg.
L=08m
= £-b
L=12mM Fz-".
posglises ey
F: -7 Fz-Ph-mglz.
= o HO08M_
F>=100«kr- 9.8 o ﬁ—“- 653,3 H.
Orser: F2=653,3 H,
. 3azaga 2.014 mogpéma Ipyza MO HAKIOHHOH IIIOCKOCTH NPHIOKHIH CHIY. HaNpaEIeHHVIO EJOIb HAKIOHHOH

m1ockocTH H paeHyio 300 H. Hafiaure Maccy rpy:a. ecau H3BECTHO, ¥TO AIHHA HAKTOHHOH IUTOCKOCTH pasHa 1.5 M. a €8
BBICOTA paBHa 1 M.

Lawo:

F=300H
I=15m
h=1m

=10

Orser: m = 45 xr.

3. Ha pucynke n300pakeH pbriar, IMEIOIUi och BpamieHus B Touke O. ['py3 kakoi Macchl HaJI0
MO/IBECUTDH B TOUKE ISl TOTO, YTOOBI phIyar ObLI B paBHOBECUU?
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MHano: A
mo=m=100r=0,1 xr
1, = 4 ep. umnst
L =2 en. pmns

0

7R/

Pewenue:

IMonb3ysick pUCYHKOM, OTIPEAENUM TUICYH CWI, BHIPaXEH-
HBIE B YCJIOBHBIX EIMHULIAX JTUHDL.

B

1. Haitnem cuiy, DeiCTBYIOLLYIO HAa phlyar B Touke A:

g=10 H/xr F,=m-gtae m=m + m,
" F=(@01+0,) - 10=2H.
2. Haiinem cuny F,, mpuMeHAsA YCIOBME pABHOBECHs pblyara:
Haiimu: £ _b .
M—? E"T Orciona soipasum F:
F - .
= _IT“" H l'; = ‘2—2_4‘ =4 H.

3. Onpexnenum Maccy rpysa U3 GOpMyIbL:
[-'2=M-go Mn%;M:

Omeem: Hano nopsecuts B Touke B rpy3 maccou 0,4 kr (wnu
400 r).

4
0= 0,4 kr.

4.Ha menbmiee tuiedo peraara aevictyet cuia 300 H, na 6onpmee — 20 H. /Inuna menbmiero mieva 5
cM. Omnpenenure UMHY OOJIBIIEro IJeya.

Hano: Pewenue:
F =300 H CaenaeM 4YepTex K 3amade fro 0>
F,=20H Mo ycnosmio paBHOBECHS phluara: A
[ =S5cm F 1 =
£ b F2
K
Haimu: Haiinem 6onbuiee mueyo peruara: F1
L—? F, -1, H - oM
12 = T - 12 = H =CM
300-5
= S 75 cM.

Omesem: Bonbliee nieyo pbyara paBHo 75 cM.

5 Poruar uymnoii 60 cm HaxoauTcs B paBHOBecuH. Kakas cuiia npuioxeHa B Touke B?

Jano: ";-’2 ‘ Pewenue:
1= 60 cm 0 Maeun cun onpeaeanM U3 PUCYHKE, NPUHUMAA BO BHM-
P=F=2H |2—/— a—— B MaHHe, 4TO JUIMHA Beero purara 60 oM.
5, =10 cMm g $ 1. IMo yc/ioBKIO paBHOBECHS phitlara:
L= 130cm |2H| Ao b g b
L 7
2-10 2
Haiimu: 15 ~3~07H
;=? Omsem: K touxe B npunoxena cuna = 0,7 H.
Pemmute 3agaun caMoOCTOSATEIBHO

1. MowmeHT cuibl, AelcTBYIoLIeH Ha poryar, paseH 20 H*m. Haiitu nnedo cuiet 5 H, ecnu peruar
HAaXOJUTCS B PABHOBECHUHU.

2. Kakoe ycunme He00X0IMMO MTPUIIOKUTE, 9TO0BI MOAHATE Tpy3 1000 H ¢ moMotipio mogBHKHOTO
omoka? Kakas coBeputcst pabota npu noaseme rpysa Ha 1 M? (Bec 610ka u TpeHHe He
YUUTHIBATh).

3. Cucrema 010KOB HaXOqUTCs B paBHOBecuu. OmpenennTe Bec mpaBoro rpysa. (Bec 6:10koB u

CHIIy TPEHUS HE YUUTHIBATh).
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4. Tlpu momoIM NOJBMXKHOTO 0JIOKA MOAHUMAIOT Ipy3, npunaras cuiy 105 H. Onpenenure cumy
TpeHus, eciu Bec 6soka pasen 20 H, a Bec rpy3a 180 H.

5. Macca aeranu TpancniopTHoro cpenctsa m = 50 kr. Paamyc 6apabana, Ha KOTOPBII HAMATHIBAIOT
tenb, R = 0,2 M, yinHa Kax a0 u3 1ByX pydek Bopota | = 1 m. Kakyro cuiy HY)KHO MPUITIOKUTh
K KQX/I0H U3 HUX, 4YTOOBI MOHATH JETaIh HA HEOOXOIUMYIO BEITUYHHY.?

dopMma npeaocTaBIeHHS pPe3yIbTaTa

BeimonHeHHbIE 331241 B TETPAIN IS PAKTHYECKUX PadoT.

Kputepuu onenku:

3a MpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TTOJIOKUTEIbHAS OlleHKa — | Oasu.

3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJaHNE BHICTABIISICTCS OTpUIIATEIbHAs olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUILHBIX OTBETOB

Oyenka «xopoutoy evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenvHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB
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Pa3nen3 Mogekyasipuas ¢pusznka u TepmoanHamuka
Tema 3.1 OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOH TeOPUH

IIpakTunyeckoe 3ansaTue Ne8 Pemenne 3aga4 no treme «OcuoBbl MKT. Pemienue 3aga4 Ha
YPaBHEHHUE COCTOSIHUA UAEAJbHOI0 ra3a

Heab: yrimyOMTh W KOHKPETH3UPOBATh MPEACTABICHHUS O MOJEKYIIPHO-KHHETHUYECKOH TEOPUH
BEILIECTBA; HAYYUTHCS UCMOJb30BaTh 3aKOHBI MKT 17151 pacuéTa OCHOBHBIX TapaMETPOB COCTOSIHUS Ta3a.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I1PyS, Ilpy9, 1Py13, I1P62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,

MP 20, MP45, MP42, MP 43, MP8, MP10
MaTtepuajbHoe o0ecneyeHue:
WHIUWBUAYAJIBbHOC 3aJIaHUC, KOHCIICKT JICKHI/Iﬁ, CIIPAaBOYHBIC MAaTCpPHUAJIbI.

Ykazanue:

[IpakTrueckoe 3aHATHE COCTOMT U3 JIBYX 4YacT€ — TEOpeTHYeCKOM M mpaktudeckou. llocie
U3Y4YEHHsI TEOPETUYECKOr0 MaTepualla MO>KHO IIPUCTYNATh K BBINOJIHEHUIO IPakTHYecKod dactu. OHa
COCTOMT W3 JIByX M OoJiee 3a1ad JJIsl CaMOCTOSITEIILHOTO BBINONHEHHs. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemienus. Ha BolosHEHNE NPAaKTUYECKOTO 3a/1aHUsI OTBOJIUTCS /1BA aKaJEMHUECKUX Yaca.

3ananmue:
1. O3HaKOMBTECH C KPATKUMHU TEOPETUUYCCKUMHU CBEACHHUSIMH I10 CCHUIKE

https://znanium.com/catalog/product/1012153 , §17,18, BeinucaB OCHOBHBIE ()OPMYJIBI B

terpanb, Hanpumep (17.1) u T.1. U3 yKa3aHHBIX maparpados.
2. Pemmre 3amauu, caMOCTOSTENBHO WCIONB3yS MPUMEPhl W KPATKHE TEOPETHUCCKHE

CBCACHUA.

ITopsinok BbINOJHEHHS PadOTHI:
1. Wsyuure u BomuimuTe GOpMYJIbI 10 TAHHOU TeMe:

2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMmoCTOSATENHHO 3a/1a91

IIpuMmepsl peleHus 3aaa4

1. OHpeI[eJ'II/ITe KOJIMYCCTBO BCHICCTBA U YUCIIO MOJICKYJ, COACPKAIMIUXCA B OJHOM KHWJIOTpAMME

YTJICKUCIIOrO ra3a.

Hano: Pemenne:
C02 V:L jﬁ:m;N:m.NA:V.NA
— m=lkr N, N, wu H
v=? 1% :m
Y7
N_D
Bviuucnenus: v _ Lkr ~ 23mom s N = 23 MoJb-6 -10% 1/momp ~1,4-10% mr

44-103 k2! monw
OtBet: N=1,4- 10% wr

2. CKOJIBKO MOJIEKYI KHCIOPOAa HaX0AUTCs B o0beme | 11 mpu Temmeparype 0°C u nanenne 133,3
I1a.

C
,(I[)aHo. u Pemienue
2 . _ _ b
V=1n 10°m* p—nKT n_ﬁ

N p 36
n=——=N=n.V N=—.V
V kT



https://znanium.com/catalog/product/1012153

p=1333 Ia
t=0°C
N-?
Buiuucnenus.:  __ 133301a-107°4°
1,38-1072 JJoic/ K - 273K

~35.10° Otser: N = 3,5-10 it

3. B rasosom Oamione emkoctero 0,01 M3 maxomurca ra3 mon masiieHumeM 20 kr/cm2 .Kaxoii

00beM 3aliMET Ta3, €CIIU ,HE M3MEHSS €ro TEMIIEPAaTyphl , OTKPHITh BEHTHIIb OaioHa? OKOHYATEILHOE
nasienue 1 xr/cm2.?

Harno:

V1=0,01m"

P1=20 kr/em™=20%0,98%10° H/m’
P>=1 Kr'/Chiz=0,98*105 H/v®

Pewenue:

Ilo ycnoButo 3aiaun Temneparypa raza He MEHSETC,
MOITOMY NPOMCXOAUT H30TEPMHHECKOE H3MEHEHHE
cocrosHus ra3a. Ucnone3ys 3akon boitnsa-Mapuorra
p1V|=p2V3 HaAxXoamum V3= plvl/pz.
Vy-?

Boiuncnenns: Vo= 20%0,98*10°%0,01/0,98%10°=0,2(m’)
Omeem: V=02 M.

4. T'a3 W30TEpMHUYECKH CXaT OT MnepBoHadanbHOro oovema 0,15 m 3 go obwvema 0,10 m 3
JlaBienue ero mpu 3TOM MOBBICHIIOCH Ha 2 Kr/cM2 . KakoBo niepBOHaYaIbHOE JTaBJICHHE ra3a’?

JHano:

Vi=0,15m" Ilo 3akony boiina-Mapuorra P,V =P2V2. Ho p>=pi+ Ap,
2=O,10M3 MOTOMY p|V1=(5P| +A P)V>, otkyaa Py = AP*V,/V-Va;

AP=2 kr/em™=2*0,98*10°n/m°  P;=2%0,98*107*0,10/0,15-0,10 = 3,9%10° (H/xm")

P,=? Omeem: P\= 3,9%10°[a.

Pewenue:

5. Kak Benuko atmMocdepHOe AaBICHHUE, €CIH MPH JJIMHE PTYTHOTO CTOJOMKa 12,5¢M B TOHKOM
TpyOKe AsMHa CTOJI0MKa BO3/lyXa B IEPBOM MOJIOKEHHE 7CM,a BO BTOPOM — 5 cM?

Hano: Pewenue:
h=12,5¢cm B nepBom ciyuae naBnenue Bo3ayxa BHyTpH Tpyoku P=P,my-h. Bo BTopom

1,=Tcem ciy4ae po=paryth. [1o 3akony boiins-Mapuorra P, V,=P,V; rae V,=SL,,
IL,=5¢cm Vo>=SL,. Toraa (pam-h)=(paruth)SL,, oTkyaa pyn=h(L1+L2)/L;-L,

Pia =12,5*12/2=75(cm pr cT).
Pars=? Omeem: P, = 75 cm pT CT.

6 CxaTpli BO3JyX MOAACTCs B Ta3rojibacp oobemMoM S5m3 . 3a kakoe BpEMsA €0 HakKa4daroT OO0

JaBJIeHUs 7 Kr/cM2, ecid Kommpeccop BcacbiBaeT 5,5 M 3 armocgepHOro Bo3[yxa B MHUHYTY HpH
nasnenuu 1 kr/cm2 ? TemnepaTypy cUUTaTh HOCTOSTHHOM.

Jano:

V2=5M3
P,=Txr/eM>=7*0,98*10°u/m>
V]=5,5M3/Mm-1=l 1/12m° e
P=1 kr/cM®=0,98*10u/m°

Pewenue:

Jlns HakaumBaHus BO37yXa B ra3roiasaep A0 aasneHus P
Kommnpeccop paboraer B TeueHue BpeMeHH t. O0bem
3acaceiBaemoro Bosayxa V' =V, npu nasnenue p;. Koraa
BO3/IyX HAKayallu B ra3rojbjaep, OH 3aHs1 00beM V; U ero

nasieHue crano py. Ha ocnosanuu 3akona boiuis-Mapuorra

t-? PIV‘|=P3V3 HIIH P;V1t1=P3V3 , OTKYyJa t[:P2V2/P1V1

t=7*0,98*10°*5*12/0,98010°*1,1=380(c).

Omeem: t = 380 c.

37



7. OtkppITas CTEKIsIHHAs TpyOka anuHO0 40 CM HamoJOBUMHY MOTpykeHa B pryTb. Korma
BEPXHUI KOHEI TPYOKH 3aKpbUIM U MOJHSIM €€ 10 YPOBHS PTYTH B COCYJI€, TO BBICOTA YPOBHS PTYTH B
TpyOKe okazanack paBHOM 15 cMm. KakoBo aTMocdepHoe naBiieHre BO BpeMs OIbITa?

Hano: Pewenue:

=40 cm  Ilo 3akony boiins-Mapuotrra P,V ,=P,V, rae p;=H-pasnoe armocepromy

l,-15¢cm  naBneHue BO3ayXa HaJA PTYTHIO 10 3aKpbITHs OTBepcTHd, a V=L/2S-ero 0oneMm;
P = P-1, Vo=(L-L,)S-cooTBeTcTBeHHO naBneHue U 00beM BO3AyXa HAl PTYThIO

H-? NOCJIe TOro, KaK €€ 3aKpbUIM ¥ MOAHAIH 10 YPOBHS PTYTH B cocyae. B npeasiaymme
Beipaxkenus P,V,=P,V,Bmecro PP, V| V, noacraBum nx 3nauenus:
HL/2S=(H-L,)(L-L,)s. Orcroaa H=21,(1-1,)/1-21; H=30%*25/10=75(cm™ pT cT).
Omeem: 75 cM pT CT.

PemmTsh 32124 caMOCTOSATEIBLHO

Bapuanrt 1

1. HagepTure rpadmku M30TEPMUICCKOT0, H300apHOTO M M30XOPHOTO TPOIIECCOB B KOOPIMHATAX
PuV;PuT,TuV.

2. neanbHbIi ra3 cHavaga n300apHO PACHIMPHWIIH, a 3aTEM W30TEPMHUYECKU CHKAIU JI0 MPEKHETO
obbvema. 306pasute 3t nporeccel B koopaunarax Pu V; PuT; Vu T.

3. B cocyne naxomurcs m=14 xr azora npu T=300 K u gaBienuu p = 8,3*104 I1a. Onpenenure
o0wvem V cocyna.

4. Ilpu cxxaTuM HEU3MEHHOTO KOJIMYECTBA HACAIBHOrO raza o0beM yMEHBIIWICS B 2 pasa, a
TeMIlepaTypa yBeIu4miach B 2 pa3a. Onpeaenure, Kak U3MEHWIOCh JaBJICHUE Ta3a.

Bapuanr 2
1. Ha puc.1

P
A T, < Ty

"
T2

\Il

>

M300paXeHBbI JIBE U30TEPMbI OJHOM U TOM K€ MacChl ra3a. UeM OTIMYArOTCS COCTOSIHUE Ta30B,
€CJIM ra3bl OJIMHAKOBbIE? YeM OTIMYAIOTCS Ta3bl, €CIM TEMIIEpaTypbl Ta30B OJUHAKOBBIE? YKa3aHUE:
BOCIIOJIB3YHTECH ypaBHeHHEeM Kianenpona-MeHieneesa.

2. WpeanbHbli Ta3 cHayalla HarpeBajCsi NPU MOCTOSHHOM JaBJIEHUM, MOTOM €ro JaBJIEHUE
YMEHBIIAIOCh MPU MTOCTOSTHHOM 00BhEeME, 3aTeM ITPH MOCTOSIHHON TeMIiepaType 00heM ra3za YMEHBITHIICS
710 TIepBOHAYAILHOTO 3HaueHus. [locTtpouts rpaduk B KOOpAWHATHBIX OcsX V-T.

3. B cocyne BMectumocthio V=0,83 M 3 HaxomuTcs m=2 Kr azoTta npu gasieHuu p = 2*105 Ila.
Omnpenenure Temmnepatypy T azora.

4. Temnepatypa V1=2 monb Kuciaopojaa, Haxoasmerocs B cocyae, papHa T1=300 K. Onpenenure

temrnepatypy T2 Boaopojaa, HaXOISUIETOCs B COCYAE TOM € BMECTUMOCTU NPU TOH K€ JaBJICHUH,
B3SITOTO B KOJTHUECTBE V2=2 MOJIb.

@®opma npeaocTaBIeHHs pe3yabTaTa
BrImosTHeHHBIE 33]1a41 B TETPAIU JIJIS IPAKTHYECKUX PadoT.
Kpurtepun onenkmn:
3a mpaBUIILHO BBIMTOJIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIBHO BBIMOJTHEHHOE JICHCTBUE, 3a/IaHNE BBICTABIISIETCS OTpUIaTeNIbHAs OolleHKa — () 0ayioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% mpaBUIBHBIX OTBETOB
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Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenxa «HeyoosiemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB

Tema 3.2 OcHOBBI TepMOAMHAMHUKH. TenIoBbIe MAaIIMHBI.

HpaKTH‘leCROC 3ansaTue Ne 9. Pemenne 3aJla4 1mo TemMe «OCHOBBI TEPMOANHAMHUKHM. HpnMeHeHne
MMEePBOro HavYaJa TCPpMOAUHAMUKH K U30IIpoeccam

IpakTuyeckoe 3anaTue Nel(). Pemenue 3anau no reme «OcuoBbl TepmoguHamuku. KITJI

Hean: Ha npuMepe pelieHus 3aa4 U3yYuTh 3aKOH COXPAHEHUS SHEPTUU TPUMEHUTEIBHO K TEIJIOBBIM
mpoueccaMm, MyTAX HW3MEHEHUs BHYTPEHHEW SHEpruu Tei, aauadaTuyecKoM Ipolecce, MPUHIUIE
paboThI TETUIOBOI MAIIUHBI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[TPys5, Tlpy9, ITPy13, I1P62,IT1P66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

MarepuanbHoe obecrieyenne:

WHAUBHUAYaAIbHOE 33/1aHUEe, KOHCIIEKT JICKIIHIA, CIPaBOYHbIC MaTEPHAIIBI.

Yka3zanue:

[IpakTuueckoe 3aHATHE COCTOMT M3 JIBYX 4acTell — TeopeTudeckod W mpaktuueckou. Ilocme
M3Yy4YeHUs TEOPETHYECKOTrO MaTepHraia MOKHO MPHUCTYIATh K BBIMOJIHEHUIO MpakTH4ecko vyactu. OHa
COCTOHT U3 JBYX W OoJiee 3a1ay ISl CaMOCTOSITENBHOIO BBINONHEHUsA. He 3a0piBaiiTe 0 MpaBUIBHOM
odopmitennu pemeHusi. Ha BEITIOTHEHNE MPAKTUISCKOTO 3a/IaHUsT OTBOJIUTCS JIBA aKaIEMUYCCKUX Yaca.

3ananue:

1. O3HaKOMBTECH C KPATKUMH TE€OPETUUECKUMHU CBEJICHUSIMHU
2. Pemute 3a7a4u, CAMOCTOSITENTFHO UCIIONB3Ys IPUMEPHI U KPAaTKUE TEOPETHUECKUE CBEACHMUS.

ITopsinok BbINOJHEHHS PadOTHI:
1. Wsyuure u BomumuTe GOPMYJIBI 10 TAHHOU TeMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a91

KpaTkue Teoperndeckue cBeeHus

TennooOmen (Temionepenada) — OOMEH BHYTPEHHEW sHeprueil 0e3 COBEpIICHHUS MeXaHUYECKOM
paboTHI.

KonuuecTtBo TemnoTsr (Q) — sHEprus, nepeaanHas B pe3yibTaTe TeTIO0OMeHa.

VY aenpHas TEIUIOEMKOCTh (C) — KOJIMYECTBO TCIIJIOTHI, HCOGXOIIPIMO@ JJIsL HarpCBaHUs 1 kr BCIICCTBA Ha

0 oo Q |2 X
IK1°0).[e=— [c] IKF.K

— YpaBHCHHUC TCIIJIOBOT'O Oananca.

[ Qe = > Quon.

3 |0

l'openue: . q=
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V nenbHast TerioTa cropanus (() — KOJIMYECTBO TEIUIOTHI, BBIICIIEMOE NP CrOPaHUH | KT TOTUTHBA.

Hapoo6pa30BaHI/Ie-nepexoz[ BE€HICCTBA U3 )KUJIKOI'O COCTOSIHHUSA B F83006p33HOC.

- _Q| o B
Q=r-m| |r= [r]—lKr

VY nenbHas TeIIoTa napoodpazoBanus () — KOJIMYECTBO TEILIOTHI, HEOOXOAUMOE JUTS MIPEBPAILCHUS B TIap
1 Kr )KUKOCTH IPH NTOCTOSTHHOM TeMIepaType.

IInaBneHue — nepexoa BEUECTBa u3 TBépI[Ol"O COCTOSIHHUA B ) KHIKOC.

o (oo @l
1= 21

Kr

VY nenbHas TEIJIOTa MJIaBJICHUS (7\.) — KOJIMYCCTBO TCILIIOTHI, HCO6XO,Z[I/IMO€ JUIA IIJ1aBJICHU A 1 xr BCIICCTBA
IIpU TEMIICPATYPC IIJIABJICHUA.

IlepBrIii 3aK0H (Haqano) TCPMOAMHAMHNKH . U3MCHCHUC BHYTpCHHeﬁ OHCPIun AU cucteMsl paBHO CyMMC

KOJINYCCTBA TCIIJIOTHI Q, nEePCAaHHOTO CUCTEME, U pa6OTbI A, COBCpH.ICHHOﬁ Hanjg HEH BHEITHUMM CHJIaMH

AU=0Q+A

HpI/IMeHeHI/IC IICPBOro Havajia TCpMOJAUMHAMHUKHA K U30IIpoLccCaM

| Hsorepumeckni nponecc. | H3oxopusdi mpomecc, | Hso0apabil npomecc, | AIHadaTHYecKHE OpOLecc,

I =const V =const D =cons, 0=0

A_=0 = 0=AU | 0Q=AU+4_ A_=-AU \

TemuioBas MalMHa — MalllMHA, COBEPIIAIONIAs MEXaHUYECKYyl paldoTy 3a CYET BHYTPEHHEW SHEpruu

TOTUINBA.
Pabouee Teno — ra3, coBepammii paboTy B TEMJIOBOM MallllHE.

HaF[ZCBaTeJ'I - YCTpOﬁCTBO, coo6u1a10mee pa60quy TCJIY KOJUYCCTBO TCIIJIOTHI Ql IIpu TEMIICPATYpPEC
1.

XOJIOMIBHUK — YCTPOWCTBO, OTHMMAlolLlee OT paboyero Tejaa KOJMYECTBO TEMJIOThl Qp mpu
TeMiieparype 7>. |
. B 1, -7, s
ax = ———— g :
Ti 0. o] H

IIpuMepsl peleHus 3aaa4

1. B amromunmneByro kactpronto Maccou 0,15 xr Hanuro 1,2 Kr Bozbl IpH 20° C. Ckonbko KUIIATKY
HYKHO JIOJIUTh B KaCTPIOJII0, YTOOBI TEMIIEpaTypa BOJbI cTana 50°C? [ToTepsimu Tema B OKpyKaroLyro
cpeny npeHeOpeys.

JaHo: Pemenue:
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m,=0,15 kr noy4eHHoe Terno Q1=C,My(0—ty); Q2=CaM,(0-ty)

m,=1,2 kr ornannoe Temio Qz=c, m; (t-0)
t=20°C ypaBHeHHMe TemnoBoro 6ananca Q1+Q2=Q3
—1000
t,=100°C Co-My (0-t)+Ma.Ca (0-t)=C,m; (£-0)
0 =50°C m,= (e,m, + m,c,)(0—t,) =
O C(f (tl' - 9)
Ca=920 Lx/kr C (4200-12+015-920)-(50-20) _ -,

. 4200- (100 —50)
cs= 4200 Ix/xr C

5 Ortser: 0,74 xr
m, —:

2 B mpouecce uzobapHoro pacumpenus ra3y nepenano 6 MJx remnotsl. [Ipu 3ToM ras copepiaer
paboty 1,2 M/Ix. 3Menunace 11 BHyTpeHHsIs sHeprus raza? Harperncs ra3 nim oxmaauics.

Jlano: «CU» PeweHwne: | BoluncneHus:
A'=1,2 MJIx ,
A 6-10°M |AU=Q-A" | AU=6-10° O-1,2-10° [k =
Q=6 M]Ix
1,2-10°0s = 4,8-10°
AU-?

3 Onpenenure makcuManbHbIi KITJ[ TerioBoi MaimvHel, €Ciii TeMIiepaTypa ero HarpeBarens 227°C, a
TEMIIEPATYPA XOJOIUIbHUKA — 27°C.

. cn Pewenwne:

I[aHO' PeweHue:

t,=227°CT1=500K | n = L1, 500K — 300K
- T1 Nmax™ —— = 0,4

500K

t,=27° ¢ T2=300 K
T]max—?
4, Bonopon maccoit 4r, 3aHumasi nepBoHadaibHbii 00beM V1=0,1M3, pacmmpsercs 10 o0bema

V2=1m3 . Onpenenurte: 1) Al-paboty raza npu nzo0apHoMm mporiecce, 2) A2-paboTy raza npu
n3oTepmuyeckoMm npoiecce. HauansHas temnepatypa raza T1=300K.
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JHano: Pewenue:

m=4r=4*10"kr 1) Ilpu u306aprom pacumpennu (p;=const) ra3 copepiuaet pabory
Vi=0,1n° A=pi(V2-Vi) (1)
V=1’ JlaBnenue rasa onpenensem u3 ypasuenns Knaneiipona-Menpeneesa:

M=2*10kr/monn P,V,=m/MRT, orciona p,=m/M*RT,/V,(2)
R=8,31 mx(mons*K) [Toacrasum opmyny(2) B (1)nonyuum: A;=m/M*RT,/V,(V,.V)) (3).

T=300K 2) Ilpu n3oTepMuyecKOM paciIMpeHne ra3 copepuaet pabory
Ag-? A3=m/MRT|InV3/V, (4) (In10=2,3)
A-? Brruncnenns:

1) A;=4*10"kr*8,3 1 mk/(Moms*K)*300K/2% 10~ kr/moms*0, Im**(1n°-0, 1m°)=4.5% 10* 1k
2) A,=4*10"kr/2*10 kr/monb*8,3 1 [Ix/(Mons*x)*300K* In In*/0, 1n'=11,5%10 1.
Omeem: A= 4,5%10*I1x, A= 11,5*10°[Ix

S. Ornpenenure nu3MeHeHue BHyTpeHHel sneprun AU npja Maccoit m=5 Kr B MPOIIECCE €ro TastHUs
(TnaBJeHMs ) TP HOPMATIBHBIX YCIOBUSX.

Jano: Pewenue:
m=>5 Kkr W3meHenne BHyTpeHHEH YHEPriu 13 NEPBOro 3aKOHA TEPMOANHAMHKH:
A=3,35%10"Jlx/kr  Q=AU+A. Orciona AU=Q-A. Jlns Tassus veodxoauma temiora Q=Q,, =
Pi=1,01*10°Tla Am, A-yaenbHas Tennaota niasnenus. Macca 00pa3zoBasiueiics BOBI My,

=273K Oyzer paBna mMacce baa m. O6sem Boasl V, 00pazoBaBiumiics U3 abja
p:=0.9%10 kr/m* V1, Oyzer MeHbILe, TaK KaK IIOTHOCTL BOABI Py2o 00NIBLIE MIOTHOCTH JIbJd
pr2o=10kr/a’ ps. Ilpu niasnenun nbaa cosepiaerces padota A=po( Va- Vy).

YunteiBas, uto p=m/V,onpeaensem Vy=puo: Vi=m/p, CnenosarensHo,

AU-? A=po(m/pr20-m/p1)=Po m(pa-pr20/psprzo) Beruncnenus:

Q=3,35*10° mk/kr*Skr=1,7*10° 1.
A=1,01*10TTa*5kr*0,9* 10*kr/M*- 10 kr/m*/0,9% 10 kr/m’ 10°kr/M’=-55 1%
AU=1,7*10°Ix-(-55 2% )=1,7%10° k.

Omeem: 1,7%10° [k

6. Temnepatypa HarpeBaTens wuJeanbHOM TemoBo MammHbel TH=500 K,Temneparypa
xonoaunbHuka Tx=300 K. Onpenenurte KII/ TennoBoil MamuHbl N U TEWIOTY Q H, MOJYyYEHHYIO OT
HarpeBaTelis, €CJIM 3a OJWH IIUKJI MaliruHa coBepiiaeT padoty A=400 JIx.

Jawo: Pewenue:

T,=500K Ko duument none3noro AeifcTBis TenI0Boi MalMHb ONpeensercs no

T=300K opmyne : 1= Ty-Tx/Tw (1) wm n=A/ Qu (2).

A=400/1x U3 popmynsi 2 cnenyer, uto Qu=A/

-7 Qu-? Borancnenns: n=500K-300K/500K=0,4; Qu=400/Dx/0,4=10001x=1x .
Omeem: 1= 0,4; Qu= Ix/lx.

PemnTh 32124 caMOCTOSITEILHO

B ycioBuu 3a1a4 oTCyTCTBYIOT HUQPHI. 3HaYCHHS PUINYECKUX MAPAMETPOB ITHX 3a/1a4 HEOOXOIMMO
Opatb U3 TAOMUIBI 1: MO BEPTHUKAIBLHON CTPOKE YKa3aH HOMEpP BapHUaHTa, MO TOPU3OHTAIHHOM — HOMEpP
3a/1a4H.
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1.  Kakum crocobom — coBepiieHneM paOOThl WM TeIUloNepenadyeil M3MEHSETCS BHYTpPEHHSSA
SHEpPrus JeTalu B CIEAYIOLMX ciydasx: 1) cTporaHue neranu; 2) HarpeBaHUe JeTalld B IMEYU IEpea
3aKaJIKoi; 3) OBICTPOE OXJTAKICHHE JIETANIN B BOJIC (3aKaika)?

2. Paboume ropsumx I1eXOB HOCAT KOMOWHE30HbBI, IMOKPHITHIE METAJUIMYECKUMHU OJECTIIUMU
yemyiikamu. [louemy OHM XOpOILIO 3aIIMIIAIOT YEI0BEKa OT JKapbl?

3. Boay maccoii m narpenu ¢ temnepatypsl T1 10T,. Kakoe Koau4ecTBO TEMIOTHI 3aTpaTUIN TIPU
Harpese. (C;=4200/x\kr-K)

4. OmpenenuTh Maccy Harperoil Bojabl, ecnu aius e€ HarpeBa Ha AT 3aTpaTwiu KOJUYECTBO
ternoTel Q. (C, = 4200 [H/xr - K)

5. OmpenenuTsh Maccy CropeBLIEro KAMEHHOTO YIJIsl, €CJIU MPU cropaHuu Beiaenmiocs Q Jlxoysneit
Ter1oThl. (=29MJIx/Kr)

6. Cnoupr wmaccoili m wucnapwica. OmnpenenuTs KOJWYECTBO TEIJIOTHI, 3aTpaueHHOE MJis
BbImapuBanus cnupTta. (r=0,85 MJx/kr)

7. OmnpenenuTh KOIUYECTBO TEIUIOTHI, HEOOXOAMMOE MJsl PACIUIaBICHUS  OJOBSIHHOTO CIIMTKA
maccod m. (A= 0,59 MJx/kr). Kakoe KOIMYECTBO TEIUIA BBIACIUTCA MPH OXJAKICHHH STOTO
pacmiaBIeHHOTO CIIUTKA?

8. T'a3 mox naBnenueM P; m3o0apHO pacmmpuics u coepmui padory 25 Ix. Ha ckonbko
yBeJIUYMICS 00beM raza?

9. TepmoamHammueckol cucreme nepenano Q JIx termmorel. Kak M3MEHHUTCS BHYTPEHHSST SHEPTHUS
CHCTEMBI, €CI OHa coBepImia pabory A?

10. IIpm wm3orepmmueckom pacmupenun (T=const) razom Osuia coBepiiena pabora A. Kakoe
KOJMYECTBO TeIIOThl Q coobIieHo razy?

11. Bpraucauts KIIJ[ TernnoBoil MammHel, eciy Temneparypa Harpesarens T1, xonoaunbHuka To.

12. Kakoii nomkHa ObITh Temreparypa HarpeBatens Ti, uroosr KIIJ] nBuratens coctaBisii 1 npu
TeMnepaType XoJoauibHuKa Ta

13. TennoBas snekrpoctanuus MomHocTbio 2400 MBT notpebastier 15001 yrns B wac. Kakos KIT/
cTaHmn?

14. JInsi TOBBIIIEHUSI TBEPAOCTH M MPOYHOCTH CTAIBHBIX H3ACIUNA NPUMEHSIOT 3aKajKy
(HarpeB 0 HEKOTOPOW TemImepaTyphl C MOCIEAYIOIINUM OBICTPhIM oXJaxaeHueM). Kakoe konnuecTBo
TeIIOTHl He0OX0IMMO, YTOOBI HarpeTh CTalbHOM MonoTOK Maccoit 500r ot 17 mo 817°C? Beruucnure,
KAaKo€ KOJMYECTBO TEIUIOTHl BBIAENSET MOJOTOK, €CIM €ro OXJIaXAAIT B JKUAKOM KHCIOpPOJE,
temneparypa kotoporo -183°C. Y nenpHas teroemkocTs ctanu 460 Ix/ kr-°C.

15. Kakyro maccy kokca notpedyercs cxeub, 4To0bl HarpeTsh 10T yyryna Ha 10°C?

16. B nnaBuibHyto neus 3arpysuwin 2000 xr uyryna, B3storo npu 20°C. Kakoe xonuuecTBo
TEIJIOTHI 3aTpauyeHoO B Hel Ha ero raBieHue? CKOIbKO Jbaa, B3sToro mpu 0°C, MOXHO ObUIO ObI
pacIuIaBUTh 3a CUET ITOT0 KOJIUYECTBA TEIJIOTHI?

17. B nnaBunbHOM meun 3a oHY MIaBKY Hoiaydyuwiu 250 Kr aqlOMUHUS IPU TeMIeEparype
660°C. Omnpenenure, HACKOJIBKO M3MEHWIIACh BHYTPEHHSS] DHEPTUs AJIOMUHUS, €CIU €ro HaydajbHas
temrepatypa Osuta 20° C. Y aenpHas TeruioTa miaBieHus amroMuaus 3,9 M Jx/kr.

18. UyryH B NUTEHHBIX IIeXax IUIaBAT B TeYax, Ha3bIlBaeMbIX BarpaHkamu. Ormnpenenute
KOJIMYECTBO TEIJIOThI, HEOOXO0AMMOE ISl TUIaBKU 6T YyryHa, JOBEIEHHOTO JI0 TEMIIEPaTyphl IIaBJICHUS.
VY nenbpHas TemioTa miaBieHus cruiasa 138 270 Jx/kr.

19. JloM yepHBIX METAJIJIOB MEPEIIAaBISAIOT B CTallb B MapTEHOBCKUX Neudax. Kakoe
KOJIMYECTBO TEIIOTHI HEOOXOIMMO JIJIsl HarpeBaHusl U paciuiaBieHus 10 T CTalbHOTO JIoMa, eCiH
HayanbHas Temneparypa ero 20°C? Temnepatypa mnasnenus ctanu 1400°C.

20. Kakyro paboTy coBepiimi ueanbHBI OJHOATOMHBIN Ta3 W KakK MpH 3TOM M3MEHHWIACHh
€ro BHYTPEHHSS dHEpPrusl mpu U300apHOM HarpeBaHUM JABYX MoJjeil raza Ha 50 K? Kakoe konmnuecTBo
TEIUIOTHI MOJIYYHJI T'a3 B MpoLecce TermoooMeHa?

21. 3. Ilpu agmabatHOM pacmmpeHuHn Bo3ayxa Obuta coBepiieHa padora 200 Ix. Yemy
paBHO U3MEHEHHNE BHYTPEHHEN 3HEPTUU BO3yXa?
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22. 4. VneanbHblii ra3 HarpeBajcs IPU IOCTOSHHOM JIaBJI€HUM, IIOTOM €ro JaBJICHHE
YBEJIMYMUIIOCH TIPU TIOCTOSHHOM 00BeMe, 3aTeéM IIpH IOCTOSIHHOW TeMmmepaType JaBieHHE rasa
YMEHBIUIMIIOCH J0 MIepBOHavyanbHoro. HaprcoBats rpaduk B KOOpaAuHATHBIX ocsix P-V.

23. 5. Wpeanbuplii Ta3 moiayyui koiaudecTBo TerioTel 300 Ik u coepmun padory 100 Jx.
[Ipu 3TOM Kak U3MEHUIACh €r0 BHYTPEHHsIS SHEPTUs?
24. 6.Temneparypa xonoawibHuKka TemioBoi Mamuael 300 K, Temneparypa HarpeBaress Ha

300 K Oompmie, yem y xononwibHuka. Yemy paBeH MakcuManbHO BO3MOKHBIA KIIJI TeruoBoi
MalluHbI?

25. 7. Uemy paBHa BHYTPEHHSS DHEPrUs 5 MOJb OJHOATOMHOTO MIECAJIBHOIO rasa IpHU
temnepatype 47°C?

dopma npeacTaBiaeHus pe3yJabrara:
BrImomHUTE 3a1aHUE B TETPAIH IS MPAKTUYECKUX PadoT.

Kputepuu onenkmu:
3a MpaBUIILHO BBITOJHEHHOE 33/JAHHE BHICTABJISICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTpUIIaTeIbHAs oneHka — 0 OaoB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 3.3 ArperatHblie cocTOsIHHSI BellecTBa. Ma30Bble MepPexoabl

IIpakTuyeckoe 3ansaTue Nell. JlaBienne :xuakocTeid M TBepabIxX Tea. 3akoH [lackass.

He.]'lb: Ha MIpUMEPC PCHICHUSA 3a/1a4 U3YYHUTDh XapaKTCP AaBJIICHUS )KPI,HKOCTGI‘;I 151 TBépI[bIX TCI, UX
IMPUMCHCHUC U yLIéT, 3aKOHBI, O6’I)${CH${IOHII/IC OTHU ABJICHUA.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

I1PyS, Ilpy9, [IPy13, I1P62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

MarepunanbHoe obecnedeHue:

MHAMBUAYaJIbHOE 33/1aHH€, KOHCIEKT JIEKIIUHA, CIIPaBOYHbIE MaTepHaIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JABYX YacTed — TEOpEeTHYECKOM M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IPUCTYNATh K BBINOJIHEHHUIO MpakTHUecKo dactu. OHa
COCTOMT U3 JBYX U OoJiee 3a7ay JJIsl CaMOCTOSTEIbHOrO BhIMOIHEHUs. He 3a0biBaiiTe 0 mpaBUILHOM
oopmienun pemienus. Ha BeImosHEHHE TPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

1. O3zHakoMbTECH C KPATKUMH TEOPETUUECKUMHU CBEICHUSIMU
2. Pemmre 3amaum, caMOCTOSITENFHO HWCHOJB3YsS NMPUMEPHl W KpPATKHE TEOPETHUYECKHE
CBEZICHHUS.

Ilopsinok BbINOJHEHHS padOThI:
1. Wsyuwre u Bomumute GOpMYyIIbl 110 TaHHOHN TeMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTeNnbHO 3a0aUu
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KpaTkue TeopeTrndeckue cBeIeHHs
JlaBneHue TBEpAOTO Tena

TBepmoe Tenmo, Haxojnsmieecs Ha  OIOpeE, F| AdelictByer Ha omnopy ¢ CHIIOH,
KOTOpasi pacrpeziejieHa 110 IOBEPXHOCTU OCHOBAHHUSA p_§ tena.  Jig  omucaHus  TakMx
pacmpeieieHHbIX CUJI BBOAMUTCA HOBas (usmdeckas BEJIMYMHA — 0ag/1eHUe.

[laBnenue (p) — OTHOLICHHWE CHJIBI K ITUIOLIAJH MOBEPXHOCTH, HA KOTOPYIO OHA JCHCTBYET B

H
HEPICHANKYIAPHOM HanpaBiieHuu. [p]=1— = I Ila — ITackais
M

JlaBneHue B XKUJIKOCTAX

OCHOBHBIM OTIIMYMEM KHJIKOCTEH OT TBEPAbIX (YHPYTHX) TEN SIBJISETCS CIIOCOOHOCTH JIETKO
U3MEHSATh CBOIO (POPMY.

YacTu KMIKOCTH MOTYT CBOOOJHO CABMIaThbCs, CKOJIB3SI APYr OTHOCUTENbHO npyra. Ilostomy
KHMJIKOCTh IPUHUMAET (GopMy cOCya, B KOTOPBII OHa HaINTA. I I

Ha Tteno, norpyxeHHoe B )KMJIKOCTb WJIM T'a3, IEUCTBYIOT CHJIbI, paclpe/lelICHHbIE 7y
[0 MOBEPXHOCTU Tena. J[Is omMcaHUs TakuX pPACHpEleNeHHBbIX CHJI  TaKxke
UCTIONB3yeTCsl (pr3ruecKasi BeTUUMHA — Od6/l1eHuUe.

3akoH [lackayd: naBileHHWE B JKUIKOCTH WM Tra3e IEpelaeTcss BO BCEX
HaIPaBJICHUSAX OJUHAKOBO M HE 3aBUCUT OT OPUEHTAIMM ILUIOLIAJKH, HA KOTOPYIO OHO
NEHCTBYET.

Jiia wnmoctpauuu 3akoHa [lackang Ha pucyHke wu3oOpakeHa HeOousblIas MNPSAMOYIrOJbHas
[pU3Ma, MOTPYKEHHas B >KUAKOCTh. EciiM MpeanonokuTh, YTO MJIOTHOCTh MaTepuaia MpU3Mbl paBHA
IUIOTHOCTU JKUAKOCTH, TO NPU3MA JIOJDKHA HAXOAMTHCS B JKUJIKOCTU B COCTOSHUU O€3pa3iMyuHOro
paBHOBeCHs. DTO O3HA4aeT, YTO CHJIbl JIAaBJICHHUs, JEHCTBYIOIIME HA I'PAaHU MPU3MBI, JOJDKHBI OBITh
YpaBHOBEUIEHBI. DTO MPOU30MAET TOJIBKO B TOM Ciydae, €ClI JaBJICHHUS, T. €. CUJIbl, ICHCTBYIOIINE HA
€IMHUILY IJIOLIAAH TIOBEPXHOCTH KaKJIOM IPaHuU, OJUHAKOBBL: P1 = P2 = P3 = .

JlaBneHue KUAKOCTH Ha JHO WM OOKOBBIE CTEHKH COCY/Ia 3aBHCUT OT BBICOTHI CTOJI0A KHJIKOCTH.

P

?3

JlaBiieHne croyida KUIAKOCTH p HA3bIBAIOT I'MJPOCTATHYECKHM JIaBlieHWeM: h =p-g-h t1me p —

[JIOTHOCTB XUJIKOCTH, h — BBICOTa cTOI0A KUIKOCTH.

Ecnn KuaxocTb HaXOOUTCS B IMUIMHAPE IOJ INOPIIHEM, TO ACWCTBYS Ha NOPLIEHb HEKOTOPOM
BHEIIHEW cuioil F, MOXHO co37aBaTh B KHIKOCTH JONOJHUTEIbHOE AaBieHue Po = F / S, roe S —
IJIOLIAa1b MTOPIIHS.

Takum 00pa3oM, MOJIHOE JaBJICHHE B )KUIKOCTH Ha riyOMHEe h MOXHO 3amucarh B
Buze: P = py+pgh

Ha Teno, norpyxeHHOE€ B UAKOCTb WJIU T'a3, IEHCTBYET BBITAJIKMBAIOLIAS CUJIA —
cuna Apxumeoa.

ApxuMeoBa CHJIa, JACHUCTBYIONIAsl HAa MOTPYKEHHOE B JKUAKOCThH (MJIM ra3) Tejo,
paBHa Becy >KMAKOCTHU (UM ra3a), BhITeCHEHHOM Tenom F Apx =P

SKUJT gVTena
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€CIIM CPeIHss TUIOTHOCTh Tela pP; OOJbBIIE MJIOTHOCTH KUAKOCTH (Wiu Tasza) p (pr > p), TEIO
Oyzer onmyckarbcs Ha JIHO;

e cciau p; < p, TENO OYJET IIaBaTh HAa MOBEPXHOCTH YKHUJIKOCTH;
® ¢cCIH Py = P, TO TEJIO MOXKET IJIABAaTh B TOJIIIIE YKUIKOCTHU Ha JIF000ii riryOuHe.

3aKoH COOOIIAIONMIUXCS COCYA0B: dasieHue 6 100U MouKe Ha 0OHOM U MOM ,_Fl A
Jice yposHe 8 COOOWAIOWUXCSL COCYOAX 0OUHAKOBO: p,= P, iz “ﬂ
iy

A Py

rac pi1 U po — JABJICHHUA HAa OJHOM MW TOM K€ YPOBHC B IICPBOM M BTOPOM KOJICHEC ‘
coo6ma10meroc;1 cocyaa COOTBETCTBCHHO. ‘

I'mppaBinyeckuii npecc

Eciu 06a BepTHKaIbHO PACIIONOKEHHBIX [MIMHAPA COOOMIAIONINXCS
COCYHOB 3aKpbIThb IMOPHIHAMH, TO C€ IIOMOIIBIO BHCIIHUX CHII,
IMPUIIOKCHHBIX K IMMOPHIHAM, B XHJIKOCTHU MOXHO CO31aThb 6OJII)HIOC
JaBJICHUC p, BO MHOTI'O pa3 IPECBbIIIAOIICC THAPOCTATHYCCKOC JTaBJICHUC
pgh B 1000#1 Touke cucTeMbl. ECIM MOPIIHA MMEIOT Pa3HbIC TUIOMIAIN
S1 1 Sp, TO HA HUX CO CTOPOHBI KMIKOCTH JEHCTBYIOT PasHble CUIIbl Fi =
pSl uk,= pSz [Tpu S,>>S,, To Fo >> F.

YCTpOﬁCTBa TAKOI'0 poJia Ha3bIBAIOT ZuopagflulleCKuMu MauwiluHamu
F, 5,

= uiw F,=F
5, TS

[

S

1

[IpuHimn padboTel MPOCTEHIINX THAPABINYECKUX MAIINH

To 00CTOATENBCTBO, UTO KUJIKOCTU OyTyud NMPAKTUYECKH HEC)KHMMAEMbIM U, PABHOMEPHO NEPEAIOT 110
BCEMY CBOEMY 00bEMY BHEIIIHEE JaBJIEHUE, IIUPOKO UCHOJIb3YETCs B PA3IMYHBIX OTPACHIAX TEXHUKU (B
TUJIPOTIPUBO/IaX, THJIPOABTOMATHKE, THIPABIMUECKUX TOPMO3aX M YCWIHUTEISX U T.I.). DTO CBOICTBO
KHUJIKOCTH Takke 3()(EeKTHBHO NPUMEHSAIOT B TAaKUX MPOCTEHIIMX MalIMHAX, KaK TUApaBIMYECKHE
JIOMKpAaThl (O{bEMHHUKHN) U MIPECCHI.

[TpuHIMI uX pabOTHl OCHOBAH Ha CIIEAYIOLIEM: HMEIOTCS B COOOMIAIOIMXCS MEXKIY COO00M IUIMHIpa
pasHoro auamerpa [lpuaras K NOPIIHIO MEHBINETO W3 MUIMHAPOB KaKYHO-TO BHELIHIOK CHJIy P, MBI
_P
P =

TEM CaMbIM CO3Ja€M Ha IMOBCPXHOCTHU KUJAKOCTHU B 3TOM MNUWIHMHIAPEC HOABJICHUC 51 , KOTOpPOC

PaBHOMEPHO TMEPeaeTCsi BO BCE TOUKH MPOCTPAHCTBA, 3alOTHEHHOTO XHAKOCTHIO. Toraa Ha mopIieHb
P
2

Oompliero u3 MWIMHAPOB (0e3 ydera MmoTeph) OyAeT AeWCTBOBATH MOJBEMHAs CHIIa — P32 g

5.
P, =P =
51 . Takum o0pa3zoM, ueM OOJbIIe Pa3HATHCS MEXKIY COOOM TIJIOMIATU MOMEPEYHOTO CEUCHUS
WJIMHIIPOB, TeM OOJBINYIO (MIOABEMHYIO, CKUMAIOIIYIO, TIEPEMENIAIONIYIO) CHITY MBI MTOTY4aeM B TaKUX

THIPaBIMYECKUX YCTPOICTBAX.
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Crarnueckoe JaBjeHUE KUAKOCTH Ha IUIOCKYIO MMOBEPXHOCTh. [ MaApoCTaTHUECKUi TTapagioKce

JIist ompezeneHus CWIbl JaBICHHS JKUAKOCTH P Ha IUIOCKYH IOBEPXHOCTh, IUIOIIAAb KOTOPOIi
paBHsieTCsl S, Pa300beM €€ MPOM3BOJILHBIM 00pa3oM Ha OeckoHeyHO Mainble miomanu ds. [laBmenue
’KUJIKOCTH Ha MOBEPXHOCTh ONPEIETUTCS KaK CyMMa CHJI JaBJICHHI Ha 3TH JJIEMEHTAPHBIE [UIOLIAKH.

PaccMoTpuM  syieMEHTapHYO IJIOLIAJKY, LEHTP KOTOPOM pacHojokeH Ha TIJIyOMHE YpOBHS,
MIPOXOAAIIETO Yepe3 LEHTP TsHKECTH Beel mromanu 1. J[aBlieHHe B LEHTPE TSHKECTH ATOM IUIOLIAIH
0003HauuM p;. Torga ruIpocTaTiyeckoe JaBjlIeHUE B LIEHTPE 3JIEMEHTapHOM IUIOIIAKU PaBHO

P=p;+p-gMm

OKoHYaTEIbHO MOTYYUM P =p,s
Taxum 00pa3oM, cuiia JaBICHUS KUAKOCTH HA IJIOCKYIO ITOBEPXHOCTh PaBHA IPOU3BEIEHUIO IUIOIIAIU

ITOH MMOBEPXHOCTU HA BCIIMIYHUHY T'HAPOCTATUICCKOI'O JaBJICHHUA B €€ HECHTPC TAKCECTU.

CrnencTBueM  SIBIISIETCA  JOKA3aTENbCTBO THUJIPOCTATUYECKOrO TMApajoKca, BIIEPBBIE TMOJYYEHHOE
ITackanem.

Benuuuna cuiel BeCOBOTO JaBJIEHUS KUJIKOCTH HA JIHO pe3epByapa 3aBUCHUT TOJIBKO OT MJIOTHOCTH ITOM
KHUJKOCTH, TUIOIIAIN JTHA ¥ TITyOMHBI €ro MOrpyKeHHsI 1MoJ cBOOOTHOM moBepxHOCThIO. [Ipu 3TOM Bec
KUJKOCTH, HAJTUTOM B COCY/, MOXKET OTJIMYAThCSA OT CHJIBI JIaBJICHUS, OKa3bIBAEMOTO €0 Ha JHO, T.C.
CHJIBI JIaBNIEHUS >KMJIKOCTH Ha JHO pe3epByapa HE 3aBHCAT OT ero (JOpMbl U KOJIHUECTBA >KUJIKOCTH

P =Pg +!)ghn; P =(py +pghy)s,

1 2) 3)

TaK B pacmnps{foumxc;{ KBerY COCYJIaX CHJIa BECOBOI'O JaBJICHHUA Ha THO MCHBIIC BE€Ca XUJIKOCTHU, B
MWIMHIPUYECKUX OHU OJIMHAKOBBI, @ B CYXXHBAIOIIUXCS KBEpPXy — CHJIa JaBJICHHUS OoIbIle Beca
3aKIIFOYEHHOHN B COCY/ )KUIKOCTH.

Tak kak HailieHHas cuja SBJSIETCS PABHOJACHCTBYIOIIEH, TO MOMHMO €€ BEIHYHMHBI HEOOXOJIUMO
OTIpEICNIUTh U TOUKY €€ MPUIIOKEHHs, Ha3bIBAEMYIO LIEHTPOM JaBiieHus. LIeHTp TskecTu coBmagaer ¢
LIEHTPOM JIaBJEHMS TOJBKO TOIZA, KOIZla paccMaTpuBaeMas IUIOCKas IOBEPXHOCTb JIEKHUT B
TOPU30HTAIBHOMN TUIOCKOCTH.
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[TocKkOJIbKY THAPOCTATUYECKOE MABJIEHUE p ABISAETCS MOIYJIEM THAPOCTATUYECKOTO HaIPSKEHUS,
SMIOPHl HOPMAJIBHOTO THAPOCTATHYECKOTO HAMPSHKEHUS] MOTYT OBITh IOCTPOCHBI C HCIIOIh30BAHHEM
3aBUCMMOCTH W TPUMEHEHBI [UJIs ONPEJCICHUS BEIUYUHBI B JIIO0OM TOYKE paccMaTpUBaeMOi
MoBepXHOCTU. [Ipu 3TOM ciieayeT MOMHUTD, UTO ATO HAINPSXKEHUE HAMPABJICHO MO HOPMAJIM K IUIONIAIKE
JICHCTBUS.

PaccMoTpuM  MOpPANOK ITOCTPOCHHS DBIIOPHl  HOPMA@IBHBIX THUAPOCTATHYECKUX HANPSIKEHUH Ha
BEPTUKAIBHYIO CTEHKY, YPOBEHb KMJIKOCTH B KOTOpOM f.

rz A
N
FLPLLle f{) ﬁ 9 H - g+ﬁ§ /’,
a ] 6 2
9}’li0pbl HOPpMAJIbHbLX 2u0pocmamuuecm¢x HCll’lp}ZOfceHuij F

Bremnee rugpocraTuyeckoe AaBiI€HUE po PABHOMEPHO IEPENACTCsl KUAKOCTBIO IO
BceMy ee 00beMy. OTIIOKMB B MacmTabe Ha MEPIEeHINKYISIpaX K paccMaTpUBaeMOn
IIJIOCKOM CTEHKE B €€ BEPXHEM M HUXKHEW YacTU po U COCOUHUB KOHII BEKTOPOB
pSAMOM JIMHUEH, TMOJYyYHM HPSIMOYIOJBHHUK-IIIOPY HOPMAJIBHBIX HAIPSIKEHUH,
BBI3bIBAEMBIX BHEIIHUM JaBlieHHEeM. H30BITOYHOE TUAPOCTATUYECKOE MaBJICHHUE H3MEHSETCS 110
MIyOMHE MO 3aKOHY MNpsSMOW, mpuueM OHO paBHO ( Ha CBOOOTHON TMOBEPXHOCTH IKUIKOCTH H
MakcHMasibHO — y aHa (pgH).

Takum 0Opa3oM, 3MIOPEl HOPMAIBHOTO W30BITOYHOI'O TMIPOCTATUYECKOTO HAIMPSKEHUS] UMEIOT (GopMy
MPSIMOYTOJIBHOTO TPEYroJIbHUKA. DMI0pa HOPMAIBHOTO a0COMIOTHOTO MMAPOCTaTUYECKOT0 HAIPSKEHUS
MOJTy4aeTCsl B pe3yJIbTaTe CIOKEHUS MPEeIbIIyINX ABYX S0P U UMeeT GopMy Tpareuuu.

AHAJIOTUYHO CTPOATCS 3MIOPHl HOPMAIBHOTO T'MAPOCTATUYECKOTO HAIPSKEHUS B CIIydae HAKIOHHOM
creHkd. C TOMOIIBIO TMOAOOHBIX 3IIOP MOXHO Trpaduyeckd CyYMMHUpPOBaTb HOPMAaJbHOE
TUAPOCTATUYECKOE HAIPSDHKEHUE NPHU JACHUCTBUM OJHOPOIHBIX WM PAa3HOPOAHBIX JKUJIKOCTEH C JIBYX
CTOPOH IUIOCKOW CTEHKH.

C moMOIIBI0 AMIOPEl HOPMATBHOTO THAPOCTATHYECKOTO HAIMPSDKCHUS MOXKET OBITh IMOJICYMTAHA CHjIa
THIPOCTaTUYECKOTO JIaBIIEHUSI Ha IJIOCKYI0 TOBEPXHOCTH, MOCKOIBKY 00BEM TaKOW SMIOPHI YHUCICHHO
paBeH BeMYMHE 3TOW cHibl. [IprdeM cria 1aBieHus Ha TUIOCKYHO MTOBEPXHOCTH MIPOXOIUT Yepe3 IEHTP
TSOKECTH  DMIOPHI,  TOJOXKEHHWE  KOTOPOTO  JUIs  TpameleuaanbHOW  JMIOpbl  HOPMAJIBHOTO
THJIPOCTaTHYCCKOTO HAIPSDKCHUS HA MPSIMOYTOJIBHYIO CTEHKY MOXET OBITh ONpPENEIeHO TpaduaecKu
WK 110 popMyIiam.

IIpumeps! pelenus 3agay
1. Onpenenuth naBieHne OEH3WHA HA JHO IIMCTEPHBI, €CIIM BBICOTA CTOJI0A OeH3mHA 2,4 M, a ero
wioTHOCTE 710 Kr/Mm®.,
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Jlano: Pewenue:

h=24M p=pgh

p=710 Kr/m’ p=1710 kr/m° « 10 H/kr+2,4 m
g =10 H/kr p = 17040 [1a= 17,04 klla
p-? Omeem: 17,04 xI1a

2. Kakas )XuJIKOCTh HaXOIUTCS B COCyZe, ecnu cTosi0 BeicoToi 0,3 M okasbiBaeT naBieHue 5400
I1a?

Hano: Pewernue:
h = 0,3 M . P
p =5400 Ila P=pgh p=—p
&= 10 H/kr
' p= it S 1800 kr/m’
pe 10 H/kr -« 0,3 m
Omeem: Cepuas KHCJIOTA

3. B 0onbmoit cocyn ¢ KBaApaTHBIM JTHOM IDIOMAAbI0 9 M2 U BEepTHKAIBHBIMU CTCHKAMH HAJTUTA
Boja (cM. pHucyHOK). KakoBa BpIcOTa ypOBHS BOJBI B COCY/I€, €CIIM CUJIA €€ AaBlICHUs Ha
OOKOBYIO TOBEPXHOCTb COCYy/Ia paBHA CHJIE JaBJICHUS HA JHO?

Hdano: :

Fa=Fs 2 |

SA=9M 1

p. = 1000 5 e }h—?
= = == -

h—2 — S — |

Pemenue:
JlaBneHue BOABI HA AHO cocyAa pasHO: P =p gh.
IInomane AHA cOCyha paBHA: S = a°, Tle @ — CTOPOHA

KBajpara.
: - - 2,
Cuna AABJIEHAA Ha AHO COCYAA PaBHA: F,=P,S=p,gha”;
F,=p.gha”.
JaBreHne KHAKOCTH Ha DOKOBYIO HOBEPXHOCTE COCYAa

yOBIBaeT ¢ BeICOTOI OT /i, mOaTOMY B cpeaHem P, = psg%.

ITnomanes 60KOBOH MOBEPXHOCTH COCYAa, HCIBITHIBAIO-
mei gaBiIeHHe, paBHaA: S; = 4ah, a cuna gaBiIeHUsI Ha DOKO-

BYIO MOBEPXHOCTB paBHa: F; = F,S; = psg%4ah.
Ilo ycnoswuio 3agaun F, = F,, Torga pngha2 = pBg%4ah.

Coxpamas Ha p, &, I, a, norygaem: a = 2h, Torna h = 2, HO

2
a=+8S.
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Orcropa cnexnyer, uto |h = 5 I

IlogcTaBuB B OPMYJIy YHCIOBEIE AaHHBIE, MOJYIHM:

_9_3_
h = 9 —2—1,5M.

OrBeT: h=1.5 M.

4. B cocyn, umeromnmii popmy mummHIpa ¢ paanycoM 10 cm, Hamwm 3,14 KT 0ICOTHEYHOTO
Macina (cM. pucyHok). OnpeaenuTs AaBlieHUe Maciia Ha THO COCy/a.

HaHoO: CH R
R=10cm 0,1m ﬁ
m = 3,14 xr

p =800 =% é

e =
P-?

Pemenue:

JlaBieHne JKHAKOCTH HA JHO COCYAA PABHO OTHONIIEHHIO
CHUJIBI TSIZKECTH JKHUAKOCTH K ILIOIaAH JHA COCYAA.

Taxk kaxk F = mg — cuia TAKecTH Macja, a S = nR?% - mno-

_F
majahb AHa cocyja, moayaum: P = —.,

S
m
Orcioga ciegyer, uro [P = E%
IoacraBuB B GOPMY.IY YHCIOBbIE JaHHEIE, IOJTYIHUM:
31410 __10__ 1000 mma.

~3,14.(0,1° 0,01
OrsBeT: P=1000 Ila.

5. B cocyne HaxonATCs OAMH 3a APYTMM TPU CIIOSI HECMEIIUBAIOIINXCS )KUIAKOCTEH: BOJIa, Maclo,
PTYTh (cM. pUCYHOK). BbicoTa kaxkaoro cios 5 cMm. OnpenenuTs JaBjIeHUe KUAKOCTENH Ha JTHO
cocyja U Ha riryousne 7,5 cm.

JHano: CH
h| = h2 = h-3 =5cm |0,05 ™ :::::::::
h=17,5cm 0,075 m ;:%1%_95__:_ h,
p, =1000 XL —
aF X

= 900 Kr .:'l}i-aﬁ' = h,
Py = o —_——
p, =13600 X —Piymp, —| h,
P-? -
Ph - ?
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Pemeunmune:

OnpeaenuM gaBjeHHE HA JHO KaKA0MH KHUIKOCTH:
P, =p,gh, — nasnenue croaba pryTu;

P, =p gh, — nasnenue cronba Boasl;

P, =p _gh, — naBneaune cronba maca.

Obmee naBnenmne Ha AHO cocyzaa Gyaer pasHo: P= P, +
+ P, + P3, Tak Kak hy = hy, = h, P=p gh, + p,gh, + p,ghs =
- ghl(pp + pn + pu)'

Orciona caeayer, uro |P = gh,(p, +p, +p,)|

HO}ICT&BHB B (bOpMYJIy HHUCJIOBEBIE NJaHHLIE, NOJYYHMI

P=10-0,05-(13 600+ 1000 +900)=0,5-15 500 =
= 7750 Ila.
Jasnernue Ha riiyomHe 7,5 cM CKIaABIBaeTCH H3 AaBlie-

HHA cTonba Macia | AaBJI€HHSA IIOJIOBHHBI CTOJNOBI BOABIZ

1
PR = =P.
h Px+23

Orciozaa caeayer, uro |B, = p, 8ghy + %p_ghz .

IToacrasus B (hopMyTy YHCIOBEIE JaHHBIE, TOJAYYHM:
P, =900-10-0,05+1-1000-10-0,05 = 450 + 250 =

2
= 700 Ila.
OrBeT: P= 7750 Ila; P, = 700 Ila.

6. Konunueckas nmpoOka nepekpbIBaeT cpasy JiBa OTBEPCTHUS B INIOCKOM COCY/IE, 3aII0OJIHEHHOM
xuakoctbio npu nasiaeHuu 2000 Ila (cm. pucynok). Pannyc otBepetuit R =2 em, r =1 cm.
Omnpenenuts cuily, AEUCTBYIONIYIO HAa IPOOKY CO CTOPOHBI KUAKOCTH.

Hano: CH
P=20001IIa (0,02 m
R=2cm 0,01 m
r=1cm

F-?




Pemenmne:

Cuina, aeficTByomas Ha npoOKy B 60J1bII0M OTBEPCTHH,
paBHa: F, = PS,, rae S, — nnomaas 60JbMIOT0 OTBEPCTHS;
S, =nR?, toraa F, = PrR>.

Cuna, peiicrByoomasn Ha NpoOKy B MaJIOM OTBEPCTHH,
pasHa: F, = PS,, rne S, — naomaabs MaJoro OTBepCcTus;
S, = nr?, rorna F, = nPre.

Cnna, neicTByomas Ha TpoOKy CO CTOPOHEBI JKHAKOCTH,
pasua: F = F, — F,; F = ntPR® — nPr’ = nP(R* - ).

Orciona caeayer, uro |[F = nP(R* - r%)|.

IToacrasus B GopMyy YHUCIOBBIE JaHHBIE, MOJYYUM:

F=2000-3,14 - (0,0004 - 0,0001) = 6280 - 0,0003 =
= 1,884 H.

OrseT: F=1,884 H.

Pemmnts 3aga4um caMOCTOSITEIbLHO

1. YeMy paBHa apXUMeIOBa CHIIa, JICHCTBYIOIIAst B BOJIE Ha MMaHEb MacCOM N KT U3 CTEKIIa, IPOOKH,
AJIOMHHUS, CBUHIA? (pCTeKnaZIZOOKF/MB, Prpo6iu, :240KF/M3, pamOMHHHﬁ:27OOKF/M3, Pesurna=1 1300Kr/M3)

2 2
2. [Tnomaae Mayoro mopiiHsS THApaBIndeckoro mpecca paBHa 10 cm”, 6ompmoro — 50 cm”. Ha

MaJIblii OpLIeHb oMecTIH rupro Maccoi 1 kr. Kakoit rpy3 Hy)kHO IOMECTUTh Ha OOJIbIION MOPIIEHB,
9TOOBI KHUIKOCTh OCTAJIaCh B PABHOBECUU?

3. Hacoc HarnHeraer Macino B rujpaBiuyeckuil mpecc moxa aasieHueM nNMIla. Dto naBnenue
nepenaeTcs Ha OONBIINI MOPIICHb, IUIOMaas KoToporo 800 eM? Kakyro cuity naBiieHHSI HCTIBITHIBAET
3TOT NOPIIEHH?

4. BOIBIIOH TOpIICHs THAPABIMYECKOr0 Tmpecca miomageio 180 cm’ meiictByer Ha
npeccyemoe Teno ¢ cuiod NkH. C kakoil cuioi IelCTBYET Macio B IPecce Ha Malbli MOPIIEHb, €CIU
€ro IIoIa s paBHa 4 cm??

5. Omnpenenutsd naBieHre OEH3WHA HA JHO IIUCTEPHBI, €CIIM BhICOTa CTON0a OeH3uHa 2,1 M, a
ero miotsocth 710 kr/m>

6. BhIUKCIINTE JABICHHE I CHITy JaBICHHS KEPOCHHA Ha JHO Gaka Iomansio 50 aM?, ecim
BBICOTA CTOJI0a KEpOCHHA B OaKke NCM.

7. Pacmmpssce, raz nepemectun nopuieHsb Ha paccrosgaue 0,5m. Inomane mopmasa 0,02m?,
atMocdepHoe nasinenne HopMmanbHoe (101,3 xIla). Ompenenute: paboTy raza mo NPOTATKUBAHHUIO
MOPIIHS; KOJMYECTBO TEIUIOTHI, OTAaHHOe ra3zy HarpeBateneM. Cunraiite KIIJl HarpeBarens paBHbIM 1,
a TPEHHEM MpeHEeOpETnTe.

8. B cranenuTeiiHOM  TNPOW3BOACTBE  «M3JOXKHHIEH»  Ha3bIBAETCS
YYI'YHHBIM cTakaH 0e3 JHa, B KOTOPHIM BBUIMBAIOT pacIUIaBlIeHHBIH MeTaml. Bepxhee Jﬁ&
OTBEPCTUE HU3JI0KHUILBI HEMHOTO MEHBIIIE HUKHErO Ul TOTO, YTOOBI MOXKHO OBIJIO IR
U3JIOKHUILY CHATH C OTBEPHEBIIETO CIMTKA, KOTJA OCThIHET MeTayul. YToObl MeTasul LU.'\ [
CHM3Y HE BBUIMBAJICS, U3JI0)KHHUIBI CTaBAT HA IJIOCKOE OCHOBaHME M JIETAI0T UX OYECHb U
MaccuBHbIMU. Ha pucyHke cneBa wn300pa’keHa H3JI0XKHUIA, CIpaBa — MOIbEM |
U3JI0KHUIIBI C OTJIUTOrO ciIUTKA. OnpenenuTe CUily AaBlIEHHs, KOTOPYIO MPOU3BOIUT L‘ 1)
Ha TIO/JIOKKY HW3JIOKHUIIBI HAJWTHIA YYyryH, €ClHM BBICOTa HW3NMOXKHHIBI 1,5 M, a
IIOIAb HIDKHEro ocHoBauus 1600 cv?. TIOTHOCTD gyryna 7000 kr/m’,

($
|
(|

9. Bo ckonpko pa3 maBneHue BOABI Ha JHO KodeiHWKa OoJbllie, yeM Ha JHO YalHHUKa,
€cIi BbICOTa cToJI0a BoAbI B Ko(eitnuke 30 cm, a B yaitHuke — 12 cm?
10. OmpenenuTh BBICOTY YPOBHS BOABI B BOJOHAMOPHOW OalrHe, €cld MaHOMETp,

YCTaHOBJICHHBIN y €€ OCHOBaHUs, oKa3biBaeT AasieHue 220 klla.
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11. Bricora cronba Bombel B cTakaHe 8 cM. Ha CKONBbKO JaBieHHE PTYTH Ha JHO CTaKaHa
Ob1710 OBbI O0JIBINIE, €CTTU OBl PTYTh HAJUJIM B CTaKaH JI0 TOTO K€ YPOBHs?

12. JlinHa akBapuyma 40 cm, mupuna — 20 cM, Bbicota — 30 cM (cM. pucyHok). C kakoi
CHJION BOJIa IaBUT Ha JHO akBapuyMa? Boja Huke BepxHEro kpas akBapuyma Ha 2 cM

4

'Illl
Illl
4\‘

| I

-1‘-14

|
N
|

4

NAANARN
g
NH

—1b

sl

13. . Cocyx umeer maccy 15 kr. Korga B Hero jpoBepxy IoJawid BoJsl, Macca ctana 40 kr, a
KOTJIa B ATOT K€ COCYJ] HAJIWIM JTOBEpXY HEU3BECTHBIM pacTBOp, TO Macca cTana paBHOU 45 Kr.
Omnpenenutsd JaBlIeHUE HEU3BECTHOIO pacTBOPA Ha JIHO COCY/la, €CIIU BbIcOTa cocya pasHa 0,5 m.

14. B uBertouHyo Ba3zy HanuTa Boja. /laBnenue Boabl B Touke (1) Gomnbiie, yem B Touke (2),
B 1,6 pa3a. Touka (1) orcTout ot nHa Ba3sl Ha 4 cM, a Touka (2) — Ha 10 cm (cMm. pucyHok). KakoBa
BBICOTA BOJIbI B Ba3e?

15. B cocyn, miomans NONepevyHoro CEYEeHUs KOTOPOro YMEHBIIAETCS B HAIlPaBICHUU OT
JTHA K BEpXHEH 4acTu, HAIMUTA XKUAKOCTh Maccoi 1,6 Kr (cM. pucyHok). O0beM KHUAKOCTH paBeH 2 .
Bricora xunkoctu B cocyne pasHa 20 cM. Haiftu naBienue ®uaKocTy Ha THO cocyna. h

16. Kakyro cwmry naBieHHUs UCIBITHIBACT CTEHKA akBapuyma JuiHOW 40 CM, eciu yroi ee
HaksoHa 60°, a BeicoTa BojIbl B akBapuyme 20 cM (cM. pucyHok)? AtMmochepHoe nasienue 105 Ila.

®opma nmpeacTaBieHus pe3yJbTarTa:
BrmoaHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurtepuu onenku:
3a mpaBUIIBHO BBIIIOJHEHHOE 33 JaHHE BBICTABIISIETCS MOJIOKUTENIbHAs OlleHKa — 1 Gasu.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHUE, 3aJJaHNE BBICTABIISIETCS OTpUIIATEIbHAS OlleHKa — () 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB
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Tema 3.3 ArperaTtHbie cOCTOSIHUS BellecTBa. ®a3oBblie NMepexoabl

IIpakTnueckoe 3ansaTHe Nel2 «AOCOIOTHBIE H OTHOCHTE/IbHBIE e opManMu TBePAbIX TeJD

Heab: yrnyOuTh M KOHKPETU3UPOBATH MPEACTABICHUS O (ha3ax BEIIECTBA U UX CBOMCTBAX,
HAYYUTHCS UCIOIb30BaTh 3aBUCUMOCTD CTPOEHUS (ha3bl BEIIECTBA AJIsl OOBSICHEHUS (PU3NUECKUX
IIPOLIECCOB, TPOUCXOIALINX C MATEPUAIIOM.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[TPys5, Tlpy9, ITPy13, I1P62,IT1P66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MP8, MP10

MarepunanbHoe obecrnieyeHue:

WHAUBUAYAIbHOE 33/1aHHEe, KOHCIEKT JIEKIIUA, CIIPaBOYHbIC MaTepHAIIbI.

Ykazanue:

[IpakTHueckoe 3aHSATHE COCTOMT M3 JIBYX YacTed — TEOpeTHYECKOM M mpaktuyeckoil. Ilocie
M3Yy4YeHUs TEOPETHYECKOTO MaTepHraia MOKHO MPHUCTYIATh K BBIMOJIHEHHUIO MpakTH4ecko dyactu. OHa
COCTOHT U3 JBYX U OoJiee 3a7ay JJIsl CaMOCTOSTENBHOIO BBINMONHEHUS. He 3a0biBaiiTe 0 mpaBUILHOM
odopmitennu pemeHusi. Ha BEITIOTHEHNE MPAKTUIESCKOTO 3a/IaHUS OTBOJIUTCS JIBA aKaIEMUYCCKUX Yaca.

3ananue:

1. O3HaKOMBTECH C KPATKUMH TE€OPETUUECKUMHU CBEJICHUSIMHU
2. Pemure 3amayd, caMOCTOATEIBHO HCIONB3yS MPUMEPbl U KPATKHE TEOPETUUYECKUE
CBEJICHUSI.

IMopsinok BbINoJIHEHUS PadOTHI:
1. V3yuwute n BeImHIIATE (GOPMYIIBI IO JAHHOH TEMeE:
2. Pasbepute nmprMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMmocTOSATENHHO 3a/1a4U

1. KpaTkue TeopeTu4yecKue cBeieHHS.

Kpucraumueckas pemerka — IMPOCTPAHCTBCHHAA CCTb CBﬂSGﬁ, Y3JIbL KOTOpOﬁ COBIIagar0T C

LIEHTPaM{ aTOMOB WJIM MOJIEKYJI BELLIECTBA.
Kpucrammmyeckue BemiecTBa: MeTaLIIbl, MUHEPAJIBI, KPUCTAIUTBI COJIEH | JIp.

AMODd)HLIe (I/I3OTDOHHBIC) BC€IICCTBA — BCIICCTBA, (1)I/I3I/I‘-ICCKI/IC CBOMCTBaA KOTOPBIX OAWHAKOBBI BO

BCCX HAIIPAaBJICHUAX.

B aMOpQHBIX BELIECTBAX d KPUCTAJULIMYECKON PEIIETKH HET U
II0 CBOEMY BHYTPEHHEMY YCTPOWCTBY OHU ot / W MOJIOOHBI KUIKOCTSAM. AMOpQHBIE
BELIECTBA: CMOJIBI, CTEKJIO, IIACTMAacChl U N / ap.
VA
JlanpHUl  TOpSAOK —  CTPOEHUE ;g "\  BellecTBa, IMpH  KOTOpOM  TIO
T000My HAIpaBIICHUIO PACCTOSHUE MEXKIY 1000 mapoll COCeIHUX YacTHI]

OJHNHAaKOBO.
HneanbHbie KPUCTATNINYCCKUC CTPYKTYPBI 06Jla,Z[aIOT JAJIbHUM ITOPAAKOM.

HpI/I N3MCHCHHNU YCJIOBI/Iﬁ arpe€raTHoOC¢ COCTOSAHHUC BCHICCTBA MOXCT H3MCHUTBHCS, IIOOTOMY B
(bI/I3I/IKe TBé[}gOC TCJI0 — TCJIO0, HUMCIOHUICC KPUCTAIUIMYCCKOC CTPOCHUC U 06.]18.,[[3}01]_[66 JaJJbHUM
MOPpAAKOM.

Buabl KpucTaLIN4YeCKHX CTPYKTYP
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Tunsl KpucCTasIOB W KPUCTAUIMYECKHMX PpEHIETOK M3y4yaeT Hayka Kpucramiorpadus.

['eomeTpryeCcKH KPUCTALIMUECKUE PEIIETKH TNPEACTABIIOT cO00M MpH3MBl WIM THPAMHUABI ¢
IIPAaBUJIBHBIM MHOTI'OYI'OJIBHUKOM B OCHOBaHMM: 10 THIly CBA3€H 4acTUIl BBIIEIEHBI KPUCTAUIMYECKUE

CTPYKTYpBI:

1) atomMHas — B y37aX HaXOAATCSl HEUTpAIbHBIE aTOMBI, OOBETUHAEMbIC KOBAJICHTHBIMHU CBSI3IMH
(anmas3, rpaduT, KpeMHHIA U 1p.);

2) HOHHAasg — B y3JIaX HaXOAATCA IIOJIOXKUTCIIBHBIC W OTPULATCIBHLBIC HMOHBI, YACPKHUBACMbBIC
(v + —
cuiamu ssekTpuueckoro B3aumoeiicteus (Na” Cl™ u ap.);

3) MosekysspHas — B y3JaX HaXOIATCS HEWTPaJbHbIE MOJIEKYJIbI, MEX1Yy KOTOPBIMU JACHCTBYIOT
CHJIBI MEXMOJICKYJIIPHOTO B3aUMOZEHCTBUS (HadTamuH, TBEPABINA a30T, cyxoit jen  CO,, nmex H,0 u

p.);

4) MeTayTMYecKas — B y3Jlax HAXOJATCA IMOJOXKUTEIBHO 3apsSKEHHBIE MOHBI METajlla, MEXIY
y3J1aMU JBUKYTCSI CBOOOTHBIC SJIEKTPOHBI

TenoBoe pacimmpenue
W3 onbITOB M3BECTHO, UTO T'a3bl, KUAKOCTH U TBEP/IbIC TEJa PACIIMPSAIOTCS IPU HArPEBaHUU U
C)KMMAIOTCS MPH OXJIAXKACHUU. Paznuyaror runetinoe u ob6vemHnoe menyiogvie pacuiupeHus.

JluHeHOe pacliupeHue — YBETUYEeHHE OJHOr0 M3 JMHEHHBIX pa3MepoB Tena (Kak IpPaBHIIO
JUIMHBI) TIPY TOBBIIICHUU TEMIIEPATYPBhI.

e O JMHEWHOM PACLIIMPEHNUU FOBOPAT IPUMEHUTENBHO K TBEPIBIM TeaM, T.K.ra3 U JKUJIKOCTb
MPUHUMAIOT POpMYy cocyza, B KOTOPOM HAaXOJATCS.
OO6beMHOE pacIIUpeHne — yBeIMYeHHe 00beMa BEIIECTBA MTPU MOBBIILIEHUU TEMIIEPATYPBHI.

e MOXXHO TOBOpUTH 00 0OBEMHOM PACIIMPEHUU BEIIECTBA BO BCEX arperaTHbIX COCTOSHHSIIX
(TBEpaOM, KHMJIKOM U Ta3000pa3HOM).

KO3d)d)I/IHI/IeHT JIMHEWHOTO PACIIUPEHUS (O{) — OTHOIICHHUEC OTHOCUTCIBbHOI'O NUBMCHCHUA JJIMHBI TCJIa

Al Al 1 - -1
— K BBI3BABIIEMY €T0 H3MEHEHUIO TeMrepatypsl Al. |, - 22. L[] =1rpag

Ly 0y At

® (' 3aBHCHUT OT BEIICCTBA.

e JluHeliHOE paclIMpeHue YYWTHIBAIOT MPH TNPOEKTUPOBAHWH 3JAaHUM, MOCTOB H JIp.
00BEKTOB, HCTIBLITHIBAIOIIUX MIEPETa bl TEMIIEPATYPHI.

Koaddunment 06pémuOro pacimmpenns (f) — OTHOIIEHHE OTHOCHTEIBHOTO W3MEHEHHS 00beMa

AV

BEILIECTBA —~ K BBI3BABLIEMY €r0 U3MEHEHMIO TeMIIEpaTyphl At. B= AV b [ﬂ] =1 rpan'l ﬂ 3aBUCHUT OT
Vo Vo At

BemecTBa (st TBEPABIX Ten [ =~ 3a). OOBEeMHOE pacHIMpeHHe YYWUTBHIBAIOT TPU TPOCKTUPOBAHUH
MEXaHU3MOB, UCTIBITHIBAIONINX Mepenasl Temieparyp (ABC, TypOuHs! u ap.).

Buasl negpopmanun. 3akon I'yka.
Jlepopmayueri Ha3pIBAIOT U3MEHEHUE (POPMBI Wi 0ObeMa Tea.

Ynpyeoii nazpBatoT nedopMaiuio, KOTopas MOJHOCTHIO MCUE3aeT IMOCHe MPEKpalleHus AeHCTBUS
BHEITHUX CHUII.
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Heynpyeoii (nnacmuueckoti) Ha3pIBalOT Aedopmanuio, KOTopas He HCcUe3aeT MOocie MPEeKpaleHUs
JEHCTBUSI BHEIITHUX CHII.

Cuna, BO3HHKarolas B pe3ynbraTte JAepopmalvu Tejla U HampaBiIeHHass B CTOPOHY,
IPOTHBOIOJIOKHYIO IIEPEMELICHHUIO YaCTHUI] TeJa MU AeGOpMallii, HA3bIBACTCS CULOU YNPY2OCHU.

[Mpuunsoii nedopmaruu Tenma SBISETCS JBUKCHUWE OJHOW YAaCTH OTHOCHUTENBHO JIpYyroil, a
ciieficTBHEM JieopMaliy Tella sIBJISIETCS BOSHUKHOBEHHE CUIIbI YIIPYTOCTH.

Bunst nedopmariu
Jedopmarust pacTskeHUS (CKATHS)

- 910 nedopmManus, TpU KOTOPOW H3MEHSIETCS PACCTOSHUE MEXKIy MMapaJlICIbHBIMU  CIIOSIMH
YIPYroro TBEPIOIo Tena.

[Tpu nedopmanuu pacTsKeHUs YBEIUUNBAIOTCS pa3Mephl Tela.
[Tpu nedopmaniuu cxaTvs yMEHbIIAIOTCSA Pa3MeEpHI Tea.
Jedpopmarnus pacTsxeHHs (CxKaTHsI) XapaKTepU3yeTCsl a0COTIOTHBIM YAJTUHEHUEM.

AOCONIOTHOE y/UIMHEHUE IIOKa3bIBACT HAa CKOJBKO HM3MEHSETCS JJIMHA Tela 10 CPaBHEHHIO C
NepBOHAYaJIbHOM IIMHOM o0Opa3ua.

A1> 0 nedopmanus pactskenus A 1 <0 nedopmanus cxarus

OTHOCUTEIBHBIM  YAJIMHEHHWEM Ha3bIBalOT (U3UYECKYID BETUYHMHY, pPAaBHYIO OTHOIICHUIO
a0COJIIOTHOTO YJIMHEHHS K TIEPBOHAYAILHOM JUTMHE 00pa3Iia.

Al

b

Hedbopmarus nzruda

£

Hedopmanun  u3ruba mojaBepraercs TeNO, 3aKPElJIeHHOE C JBYX CTOPOH M HarpyKeHHOe
HOCepeNHe, JIN0O0 TeNo, 3aKPEMJICHHOE ¢ OJJHON CTOPOHBI U HarpY>KEHHOE, C IPYTrOil CTOPOHBI.

[Tpu nedopmarnum m3ruba BOTHYTas 4acTh Teja MojaBepraercs AedopMalluy CHKaTus, BBITYyKJas
4acTh TeJa MmoJBepraercs AeGopMarui pacTsKeHUS.

YtoObl TeN1a MEHbIIIE OIBEPTATUCH, 1ehopMalliy U3ruoda, uX JelaT TPyOUaThIMHU.
Hedopmarus casura

- 9T0 Takas JedopMmanusi, IpU KOTOPOH NPOUCXOAMUT CMEUIeHHE (CIBUT) MapajlIe/IbHBIX CIIOEB
YIPYTroro TBEPAOTo Teja APyl OTHOCUTEIBHO ApYTa.

56



Hedopmarus kpydeHus

Jedopmarun kpydeHHs TOABEPraeTcsi TEJIO, OJUH KOHEI KOTOPOTO 3aKpeIieH, a K IPyroMy KOHILY
IPUIIOKEHBI IBE CUJIbI, paBHBIE 110 MOAYJIIO U IPOTHUBOIOJIOXKHBIE 10 HAIIPABJICHUIO.

3akoH ['yka

Cuna ynpyroctd, BO3HUKAIOUIas MPH MalbIX JeGopManusx Tena, MPONOpPHUOHANIbHA YUIMHECHHIO
TEJa U HaIPaBJIeHa B CTOPOHY, IPOTUBOIIOJIOKHYIO HAIIPABICHUIO IIEPEMEILICHUN YaCTHI] Tela.

Fy=-kX

K - >kecTKoCTb T€J1a, 3aBHCUT OT (bOpMI)I U pasMEpoB TC€j1a, U OT Marc€pHalia, U3 KOTOPOIo
HN3TOTOBJICHO TECJIO, X - CMCIICHUC.

m

Cuna ynpyzocmu
Cunpl  ympyrocTd BO3HHKAIOT MpH  AepopMaliil Tejla ¢ HampaBlIeHbl B  CTOPOHY,
MPOTHBOMOJIOKHYIO CMEIICHHUIO YaCTHUI] TeJla U3 MOJIOKEHHSI PABHOBECHS.
3axon I'yka
Jns manelx ynpyrux naedopMmanuii pacTsDKEHUS W CKaTHs BBINONHSCTCS 3akoH [yka: cuna
YIPYrOCTH MPSMO MPONOPLMOHANIbHA YAJMHEHUIO TeJla M HaIlpaBlieHa B CTOPOHY, MPOTHUBOIOJIOKHYIO
HaNpaBJICHUIO TIEpEeMEIICHII YaCTHIl TeJla Ipu AehopMaIiim:

F=kKk-1,
rae K — koad¢unuenT xecrkoct, H/m;
Al — ynnuHeHue Tena, M.
IIpu npoeknuu Ha ock X 3aK0H I 'yka IpuHUMAaeT BUA:

FY:'kx,

rae x = Al — yniuHeHue Tena, M.
(x > 0 ipu nepopmanuu pactspkeHus, x < () mpu neopmaruu cxaTus).

-
[Tpumepsl CUIIBI YIPYTOCTH. N
Cuna peakyu onopsl (CHja, JIEHCTBYIONIas CO CTOPOHBI ONOPEI HA TENO) — El

V m
Cuna HOpMaJIbHOTO JIaBJICHUS (TeNIa Ha OIIOPY) — me, iIs
Cuna peaknyum ONOpbl M CHJIA HOPMAaJbHOIO JAaBJIECHUS HalpaBJICHBI Puc. 8

MEPIEeHIUKYJISIPHO MOBEPXHOCTH COMPUKOCHOBEHUS TeN (puc.8).
Cuna HaTsDKEHUS — HallpaBlieHa BIOJIb HUTH (Tpoca U T.1.) — 7.

" - B2y
; W -
W / = /s

Py F =}
{94l
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Bec mena. Hesecomocmsb
Bec mena — cuna, ¢ KOTOpOW TeNO, BCIEACTBUE €ro MPUTSHKEHUS K 3eMiie, IEUCTBYET HA OMOpYy

WJIK ITI0ABEC.

Bec Tena, 0603Ha4YeHHbIH OyKBOM — I, IO MOYJIIO pABeH CHJIC TSHKECTH:
P=m¥.
F

Ho »To He 3HaumT, 9To '* 1 F - 0OMHO U TOXKeE.

Cuna Tsoxectd (1+) — 5To TpaBUTALMOHHAS CHIIA, TIPUIIOKEHHAS K TEITy.
Bec Tena — 310 cuna ynpyroctu, NpuiaoXKeHHas K IOJBECY.

2. [IpuMep pemeHus 3a1a4
Ha Tonkoil npoBosioke nojasemieH rpy3 mMaccou 10 kr. [Ipu 3ToM ayiHa NPOBOJIOKH YBEJIUYUIIACH

Ha 0,5 MM. Uemy paBHa &KECTKOCTh TPOBOJIOKU?

Z[éHo:
m:
x=0.5 MM 0|5-10° M

k-?

TIp.
Cu Perrenue: YAV

10 xr

['pys3, HOJIBENIEHHEII Ha IPOBOJIOKE, HAXOMUTBCA B OKOE. 3HAUUT F y;p TI0 MOAYIIO paBHa Fm.
Fo=mE; F o =-kx
B ckansapnoit popmyine ock OY: Fp-Fyy,=0
Fn=Fymp = mg=kx =k

mg ﬂ H
k= x ;k=0510" 2196000

"
Orset: 196 - 10°
Pemutsb 3agaun

(n - Homep aweco sapuanma no cnucky)

3adeM Ha TOYHBIX U3MEPUTEIBHBIX HHCTPYMEHTAaX yKa3bIBaeTcs Temmneparypa (0osrano 20 °C)?
OOmbsicauth ¢ Touku 3peHuss MKT coenunenue neraneit ¢ momourpio kies. [louemy TBepable
MaTepuaibl CKIEMBalOTCA TpyJaHEe, yeM IutacTuyHble? YeM coennHeHue AeTaneil massHueM CXOJHO
CO CKJIEUBAaHUEM?

[Ipu coenvHeHun neranel masHUEM IMOBEPXHOCTHU MPEIBAPUTEIBHO 3aUMILIAIOT OT 3arpsA3HEHUN U
OKCHJIOB, MHAUE KUIKUI MpHUIOI He mpucTaeT K HUM. Kak 3T0 MOKHO 0OBSACHUTH HA OCHOBE 3HAHUM
0 CHJIaX MOJIEKYJIIPHOTO B3aUMOJIEUCTBUSA?

UYro 0o011ero Mex1y CBapKoi METaIOB U MastHUEM UX?

Jlyig coequHEeHNs aJlOMUHUEBBIX TIPOBOJIOB, a TaKXe JeTallel U3 MeIu, HUKEJs, IUHKA MPUMEHSIOT
TaK Ha3bIBaEMYI0 XOJIOAHYIO CBapKy. CoequHseMble NOBEPXHOCTU YKJIAJBIBAIOT B HAXJECTKY U
CKMMAIOT TpeccoM 0e3 mpenBapuTenbHOro HarpeBa. OOBSCHUTH, MOYEMY MOJydaeTcsl MPOYHOE
coequHEeHMe. B uem 3akiroyaercs CyIHOCTb CBAPKH IJIaBICHUEM ?

[IpoHMKHOBEHHE aTOMOB HEKOTOPBIX METAJUIOB (QJIIOMMHMM, XpOM U JIp.) B TINIyOb CTalbHOIO
U3JIeNUs eNIaeT ero MOBEPXHOCTh MPOYHOM U Hepxkaseroueil. Kakoe gusnueckoe siBIeHUE JEKHUT B
OCHOBE METAJIM3allMi MOBEPXHOCTU CTAJM U IOYEMY OHA MPOU3BOAUTCS MpuU Oojiee BBICOKOM
Temneparype?

Kak wu3BecTHO, MOJIeKyJbl M aTOMbI TBEPAOIO Teia KOJEOIIOTCS OKOJIO HEKOTOPOro CpPETHEro
noJIoKeHUs. BeieacTsue 3Toro TBepible Tela COXpaHAIT CBOIO (GopMmy HensMmeHHOW. Ilouemy B
TakoM cllydyae B TBepAbIX Tenax Bo3MmoxHa auddysusa? Ilouemy nuddys3ust B HUX TPOUCXOAUT
MEIJICHHO NP HU3KOH TeMIepaTypax 1 ObICTpee MPU BHICOKOM?
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10.

11.

12.
13.
14,

15.
16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

Onpenenure Cuily TOBEPXHOCTHOTO HATSXKEHHUS, JCUCTBYIOIIYIO Ha IUIACTUKOBYIO pEHKY,
IJIaBaIOIYI0 Ha MOBEPXHOCTH BOABI. J{nuHa periku 20 cwm.

[IpoBosioka mmuHOM 5,4 M T1OJA JEHCTBUEM HArpy3ku yuiMHWiIach Ha 2,7 mm. Omnpenenurte
a0COIIOTHOE ¥ OTHOCHUTEIBHOE YITMHEHHUE ITPOBOJIOKH.

K koHIaM cTanbHOM NPOBOJIOKM JIMHOM N METPOB M IUIOIIAJBI0 IONEPEYHOI0 Ce4YeHMs 1Mmm?
MpUJIOKEHBI pactsaruBaronue cuibl 1Mo 200H kaxnmas. Haiinure aGCcoOTHOE M OTHOCHUTEIBHOE
YIJIMHEHHE

[Touemy wMmeramousnenuss U3 CTAIM W 4YyryHa I[epel OTIPaBKOW K MOTPeOUTEN0 OOMIBHO
CMa3bIBalOT CIIELUAIbHBIMUA MACJIaMU - TABOTOM WJIM COJIUA0JI0M?

Kakum ¢usnyeckum TpeOoBaHMSIM [IOJDKHA OTBEYAaTh CMa3Ka, MpUMEHseMass Ipu o0paboTke
METaJUIOB JIaBJICHUEM?

Kakue nedopmanuu npoucxogsT B Metasie npu o0paboTke AaBieHuemM?

Kakoe cBOMCTBO MeTaJIOB UCHOB3YIOT PU 00padOTKE MX KOBKOM U TOpsSYEH IITaMIOBKOM?
[TouemMy OOJBIIMHCTBO CIUIABOB (CTallb, YYr'yH, OpOH3a) MEHbIIE TMOJBEP>KEHBI IJIACTHUYECKUM
nedopmarisiM, 4eM YUCThIE METAILIIBI?

Kak u3mensiercst ctpykTypa Merasia npu rnpokare?

[Ipu oOpabGoTke MeTanga [daBJICHWEM Yy 3aroTOBKM BO3HHKAeT HAKJICN, €CJIM 3arOTOBKH
MIpeIBApUTENIbHO HEe HarpeBaloTcsa. YeM Menraer Hakjien?

Kak n3mensieTcst sHeprus Telna npy MIacTUYeCKuX ehopManusx?

[IpoBonoOKka W3rOTOBISIETCS Ha BOJOYWJIBHOM CTaHe (METAJUIMYECKUW TMPYTOK MHOTOKPATHO
MIPOTATUBACTCSL Yepe3 pPsii OTBEPCTUM, C MOCTENEHHO YMEHbIIAIMMUCSH oTBepcTHsMH). Kakue
nedopMaIuu UCTIBITHIBAET IIPU STOM METaI?

[Ipoxat pexxyT Ha mosiockl npu Temneparype 800° C. Paccuurarh JiuHYy TOPSYUX TMOJIOC, €CIIU TPU
temneparype 20°C OHU JOJIKHBI UMETh JJIUHY 15M.

[Touemy 00paboTKa cTaimu TpyaHee 00paOOTKH TIOPATFOMUHUS?

[IpoHUKHOBEHHE aTOMOB HEKOTOPBIX METAJUIOB (ATIOMUHUN, XpOM M Jp.) B TIyOb CTalIbHOTO
M3JIeMs JieflaeT ero MOBEPXHOCTh MPOYHON U Hepxkaseromie. Kakoe ¢usnueckoe sBieHue JEXKUT B
OCHOBE MeETaJUIM3alluid TOBEPXHOCTH CTaIM U MOYEMY OHA IPOMU3BOJIUTCA IMpH Oojiee BHICOKOIL
Temreparype?

JIns mpugaHus CTadbHBIM HM3JEJNHMSAM TBEPAOCTH HACBIILAIOT MX MOBEPXHOCTHBIN CIION YIiIepoaoM
(uemeHTanus), azoToM (a3oTHpoBaHME), adtOMuHUEM (amoThpoBaHue). I[loyemy mnporecchl
MIPOBOSAT MPH BBICOKUX TeMIiieparypax? Ha kakom Qu3ndeckoM sIBIEHUU OHU OCHOBAHBI?

[Ipu coenvHeHun neranell massHUEM MOBEPXHOCTH MPEIBAPUTEIBHO 3a4YMINAIOT OT 3arps3HEHUH U
OKCHJIOB, MHAUE KHUAKHUI MPUTION He MPUCTaeT K HUM. Kak 3T0 MOXHO 0OBSICHUTH HA OCHOBE 3HAHUI
0 CHJIaX MOJIEKYJIIPHOTO B3aUMOJIENUCTBUSA?

BHyTpu 4yryHHON OTIMBKM BO BpPEMsl JIUThbS MOTYT OCTaThCsl IY3bIPHKH ra3a, YTO yXYAILIAET €ro
MPOYHOCTh. VIMEIOTCS 1M MyCTOTHl B UyT'YHHOW OTJMBKE, eciiu ee o0ObeM 5 nm?, a macca 30,5kr?
Ecnu umerorcs, To KakoB Ux 00bem?

Jlia mnaBku Metayuia TpeOyeTcs BO3AYLIHOE AYThe, oOecleyuBarollee MocTyIieHne B medyb N w3
Bo3ayxa B cekyHay mpu naeneHuu 200x[la. Kakoit o6bem Bo3ayxa npu naBinenun 100kIla Hy)HO
MoJaBaTh KAKIYIO CEKYH/Y B Ie€Ub, YTOOBI 00ECIeunTh ee paboTy (Mporecc n30TePMHIECKUH).
Harpetsle /st 3akaliku CTalbHBIE JE€TANM OXJAXIalT B BoJAe, Maciie. B kakoil cpene oxnaxaeHue
uaeT HanboJee OBICTPO U MoYemMy?

IIpu 06paboTke METaIOB pe3aHHeM B KayeCTBE OXJAKIAIOIIUX >KUIKOCTEH IIMPOKO MPUMEHSIOT
Macia u 3myiabcun. [louemy moyTH He MPUMEHSIIOT JUIs 3TUX 1LIeJIeil BOJHBIE PaCTBOPHI?

Jl7is U3rOTOBIIEHUSI apMaTyphl JKeIe3HOOETOHHBIX KOHCTPYKIUN MPUMEHSIOT JETUPOBAHHBIE CTaJH.
Jlerupyroiue 3J1eMeHThl (MapraHel, KpeMHHUH, XpoM) 00pa3yloT C EJIe30M TBEpAble PacTBOPHI,
CTPYKTYpa M CBOWCTBa KOTOPBIX OTIMYAIOTCA OT CTPYKTYpbl M CBOWCTB TBEPABIX PACTBOPOB
YIJIEpO/Ia € XKEJIE30M — YIIIEPOJUCTHIX cTallel. B wem coctout 3To oTinune?

KakoB MexaHu3M KpUCTAIM3AMK MeTasIa?
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30.

3L

32.

33.

34.

35.

36.

37.

Bce Bzl TepMuueckoil 00pabOTKU (OTXKUT, HOpMaIH3alus, OTIIYCK, 3aKajlka) CIUIABOB CBOJSATCS K
UX HarpeBy /0 ONPEICICHHON TeMmmepaTyphl, BBIACPKUBAHUIO TpPU OSTOW TeMmIeparype u
OXJIAKJCHHUIO 10 KOMHaTHOM TemmepaTypsl (+20°C) ¢ pasHoil ckopocThio. Kak BiausieT ckopocTh
OXJIKJICHUS Ha (PU3MKO-XUMUYECKHE CBONCTBA?

MoO>XHO 1 3a71MBaTh MeTal B GOpMY, CACTAHHYIO M3 MaTrepuaia, KOTOPbIii CMauuBaeTCs JTaHHBIM
MeTauioM?

B nucre cranu nMeercs Kpyriioe OTBEPCTHE. YBEIMYUTCS OHO WM YMEHBIIUTCS, €CIU JIUCT CTaIU
HarpeTb?

IIpn ucnapeHuu, Kak M3BECTHO, TEMIIEpaTypa XHJIKOCTU IOHMkaercs. IloueMy B TakoM ciyuae
TeMIeparypa BOJbl, OCH3MHA, CIUPTa M T. A. B OOBIYHBIX YCIIOBUSIX IOYTH Takas >ke, 4TO U
TEMIIEpaTypa OKPYKaroIero BO3/1yXa, XOTs UX IOBEPXHOCTh OTKpbITa?

Xene3sHoOpoXKHBIE PENbCHl UMEIOT AJUHY 25 M M M3rOTOBJIEHBI U3 cTanu. Kak u3meHsercs ux
JUTHHA, €CITM TOJI0BbIe U3MEHEHUS TeMIiepatypsl kKoieomtores ot 30 go -30 °C?

B xene3HoopoxHy0 1McTepHy norpy3wim HegTh oobemMoM 50 m* mpu Temneparype 40C. Kakoii
00BeM HE(TH BBITPY3WIIH, €CIIM HA CTAHIIMY HAa3HAYCHHS TeMIleparypa Bo3ayxa osura -40° C?

B mpouecce xokcoBanus M3 | TOHHBI YrOJpHOM WIMXTHI Moay4yaroT okoyio 700 Kr kokca, 330m°
KOKCOBOTO ra3a U okojio 20 kr cMousbl. CKOJIBKO KOKCOBOT'O ra3a Mnojydar u3 2,5 TOHH YroJIbHON
IIUXTHI.

Kokc nmonyuaror cyxoi neperoHKol KaMEeHHBIX YIJIed B KOKCOBBIX I€uax, IPEJICTaBISIIOIIMNX CcOOOH
y3KYI0 KaMepy MupuHoi okono 0,5 M, BbicOoTOH 4,5 M 1 unHOM 15 M, 00beTUHEHHBIX B OaTapero.
Kakoit 00bem OaTapen mpUxoauTcs 0O0CTY)KHBATh TOPHOBOMY, €CIIM YHCIIO TeYeH MOXKET TOCTUTATh
70 mTyk?

®opma npegocTaBJieHHs pe3yjbTaTa

BremonHeHHBIC 3ala4yu B TCTpadu AJId IMPAKTHYCCKUX pa60T.

Kpurepun oneHku:

3a IpaBHIIBLHO BBITIOJIHEHHOE 33/1aHHE BBICTABIISIETCS ITOJIOKHUTENbHAS OlleHKa — 1 Ga.

3a HeMmpaBUIJIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIIETCS OTpHUIlaTeIbHAs olleHKa — 0 0aoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIEHBIX OTBETOB

Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIIBHBIX OTBETOB

Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB

Paznen 4 DaekTpoauHaMHuKa
Tema 4.1 DnekTpocTaTuka

IIpakTnuyeckoe 3ansiTue Nel3. Pemenne 3a1a4 no teme «J1eKTPOCTATHKAY.

IIpakTnyeckoe 3ansitue Nel4 Pemenne 3apa4 no reme «CoeqHeHNe KOHAEHCATOPOB B 0aTapero»

He.ﬂbZ C(l)OpMHpOBaTB YMEHUA NPUMCHATH IMOJTYYCHHBIC 3HAHWA OJIA PCIICHUSA IMTPAKTUICCKUX

3ajad.

BoinosiHeHne padoTsl cnioco0cTBYET (POPMUPOBAHMIO:

OK 01, OK 02, OK 03, OK 09,1IK 1.1

MarepunanbHoe obecrnieyeHue:
60



WHAUBUAYAJIBbHOC 3aJIaHUC, KOHCIICKT HCKHHﬁ, CIIPAaBOYHLIC MATCpPHUAJIbI.

Yka3anmue:

IIpakTrueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
U3y4YEHHs] TEOPETHUECKOro MaTepualla MOXKHO IPUCTYNATh K BBITOJHEHHIO NpakTHueckoi yactu. OHa
COCTOUT U3 JIByX M OoJiee 3aj1ad JJIsl CaMOCTOSTEIBHOTO BhINMONHEHHU. He 3a0biBaiiTe 0 MpaBUILHOM
oopmienun pemienus. Ha BeloHEHNE TPaKTUYECKOTO 3a/1aHUs] OTBOJIUTCS [1BA aKaJEMHUECKUX Yaca.

3ananmue:

1. O3HakoMbTECH C KPATKUMH TEOPETUYECKUMHU CBEICHUSIMU
2. Pemmre 3ama4n, CaMOCTOSITENILHO HCIIONB3Ys MIPUMEPHI U KPATKHUE TCOPETHUSCKUE
CBEJICHMS.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. H3zyuute u BeummTe GOPMYIIBI 110 TAHHON TeMe:
2. Pazbepure mpuMepbl PEIICHHBIX 3a1a4
3. Pemmre camocTosTENHHO 330291

Kparkue Teopernueckue cBeIeHHs

p=p D 49
3akon Kynona B Bakyyme: re Aneg
4y a4,

A )
£ 4ree g

F
3akon Kynona B cpene:

E
HaHpH)KeHHOCTL QJICKTPHUYCCKOI'O ITIOJIA: “

HarnpsiskeHHOCTB 2JIEKTPUYECKOr0 MOJIs TOYEYHOTO 3apsa: e Tol g

3aKOH COXpaHEHHMS IEKTPUUYECKOro 3apsiaa: g = g1+ go+ ... + On.
/

q

Q- g2 =Ap
Pa3HOCTh MOTEHIINAIOB:

OHeprus 3aps>KEeHHOr0 KOH/IEHcaTopa: ! -

CoenuHeHne KOHJIEHCATOPOB:

[Toreniman TouevHoro 3apsja: AReE,r  EF
E - A
CBs3b IIOTEHIMANA U HANIPSKEHHOCTH:  df
C=—1
DNEeKTPOEMKOCTh KOHJIEHCATOpA: L
w-29-9) _aU
2

[TocnemoBarenbHOE COCTMHEHHE KOHIEHCATOPOB — COSIMHEHHE, TIPU KOTOPOM TOCTIE 3apsIKH
OTpHUIATENHHO (MTOJIOKUTENBHO) 3apsbKeHHas: 00KIIaAKa MPebIIyIero KOHAeHcaTopa COeIUHEHA ¢
MOJIOKUTEIHHO (OTPHUIIATENIEHO) 3aPSKEHHON OOKIIaKON TTOCIIETYIOIIETO.

I 1 1 1 | 5]
—=—+E+...+C— C.a-.. _EC.

dat C] 2 o=

[TapannensHOE COeIMHEHNE KOHIEHCATOPOB — COEAMHEHHE, IIPU KOTOPOM IOCIIE 3apsiIKU BCe
MTOJIOKUTETHHO 3apsHKCHHBIC OOKIIaKU COOpaHbI B OJIUH y3€J1, BCE OTPUIATEIHHO 3apsHDKCHHBIC — B
JIPYTOMu.

Con =2.€ C.

| 55

=C +...+C 61



IIpumepsl pemenus 3aaa4
1.-Kakyio-paooTy-cobepllasT TIoJe IpH epeMelleHHH -3apana-2- 10 K-

H3-TOUKH-C TIOTeHIHAToM- 700 -B-B-TouKy -¢ moTeHIHATOM -2 00B ]
BremucieHEe 1

Jamo] Pemenne
) 5 A A=-2-10-8-FKx-{700-B-200B)-=1
q=2-10"Ku a-o===1 =1.10°5 T
@1=-700BY 9
@=200B7 A=(g —o)-q
T A-?
1 ! 1

2_-B-0IHOPOIHOM-3IEKTPHIECKOM - TI0JIe- ¢ - HAPA K HHOCTREO -6- 107 - H.
K
nepeMemaeTca-3apazn-7-10-*-Ki-Ha-paccTossue -8 -cM-mog -yraoM-60° - K- THHHIM-
HANpakeHHOCTH. Ope/IeIHTh padoTy 1o TIepeMelleHHIO -3TOT0-3apaaa. |

JaHo™ «CH»Y Pemenne 0
E—6.10° H T il A=F-S-cosa;-F=E-q;-5=£; A=E-q-f-cos-off
o | T A=7-10°K1-6.105 2 .8.102:0,5=9
g=7T10°Kaf | T Kan
£=8-cM 8-10°MY| —1 68103 Ex=1.680 T
a=60"x o o}
A2 OteeT:-A=1 68M T o
) o)

Pemurn 3a1aun:

(N - Homep awezo sapuanma no cnucky)

1.

2.

Hanpspokenne Mexay nonrocamu 0atapen akKyMysasTopoB N KB. kakoil 3apsij MojyduT KOHJEHCATOP
eMKocThI0 500 MKD, eciu ero COeTMHUTD C MOII0CaMU 3Toi GaTtapen?
JIBe orHaKoBbIe HEOOBIIINE TOBEPXHOCTHU IPU TPAHCIOPTUPOBKE JI€TAICH MOIYUNIH 3apsiIbl

6*10°Kn u -12*10°Kn, Haxomsmmecs Ha paccTtosHuM N cM apyr oT apyra. Omnpenenure CUIy
B3aMMOJICHCTBHSI MEX]Ty HUMH.

3.

[Ipu nepememienun 3apsna 2 Kit B 3leKTpUYECKOM MOJE CHUJIbI, JEHCTBYIOIIUE CO CTOPOHBI 3TOTO
noJtsi, copepuiy padoty 8 k. UeMy paBHa pa3HOCTH MOTEHIIMATIOB MEXKAY HAYATHbHOW M KOHEYHOM
TOYKAMHU ITyTH?

[Ipu nepemenieHnN >IEKTPUUECKOTO 3apsia MEXKIY C TOUKAMHU C Pa3HOCThIO MMOTEHIIMAIOB 8 B cuibl,
JEHCTBYIOIIUE HA 3apsifl CO CTOPOHBI NEKTPUIECKOTO ToJisl, coBepumin padoty 4 JIx. Uemy paBen
3apsia?

Hamnpsixenne Mexay NByMs TOpU30HTaJIBHO pacnoyiokeHHbIMH muiactuHamu 600 B. B mone stux
IJITACTUH HAaXOJUTCS B PABHOBECHUM 3apsKEHHAs MBUIMHKA MacCOu 3*10%r. Paccrosaue MEXIY
naactTuHaMu N MM. OnpeAenure 3apsii NbUTMHKY.

Konnencarop emkoctsio 0,02 MK®D coeMHMIM C UCTOYHUKOM TOKa, B pe3yJIbTaTe Yero OH MproOpent
3apsn 10°Kon. Onpenenure 3HAYEHUE HAMPSKEHHOCTH TOJISI MEXIY IUIACTUHKaMHU KOHAEHcaTopa,
€CJIM PaCCTOSTHUE MEXAY HUMHU N MM.

B HekoTopoii Touke anekTpudeckoro mous Ha 3apsn = 5 uKn geiictByer cuna F = 4-10-7 H. Haiitu
HaNpsHKEHHOCTD MOJIs £ B TaHHOM TOUKE.

Kaxkas HanpspkeHHOCTh 3JEKTpUYECcKOro nois E cosnaercs 3apsiaoM sjapa HeoHa (Ne) = 1,6-1018
Kn na paccrosinun r=10" m or 1eHTpa sapa?
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9. Ha paccrostHum I = 5 cM JIpyr OT JApyra B BaKyyMe€ PaclOJOXKEHBbI MPOTHUBOMOJIOKHBIC MO 3HAKY
3apsanbl BenmuuuHOM || = 7 vKn. Halitm HanpspkeHHOCTH JJIGKTpHYECKOro Toyis E B TOUKE,
HaXOJAIleiiCs Ha PACCTOSHMU, ¢ = 3 CM OT MOJOXUTEIBHOTO 3apsga U B b = 4 cm or
OTPHULIATENILHOTO 3apsiia.

10. B 0gHOPOIHOM DJEKTPUUYECKOM I10JI€ PACCTOSHUE MEXIY IBYMsI TOUKaMHU BIOJb CHIIOBOH JTMHUU
I =N cM, a pa3HOCTh NOTeHIMANIOB Mexay HUMHu 100 B. Onpeaenure Hanps>keHHOCTH oIS E.

11. [Tpu HampspkeHUH Mexy IIacTuHaMu KoHaeHcaropa 200B pasHouMeHHbIe 3aps/ibl Ha
IJIACTUHAX PABHBI 10 K. UeMy paBHa 3JE€KTPOEMKOCTh KOHJEHCaTopa?

12.Berauciire SHEPTHIO SJIEKTPUIECKOro MO KOHICHCATOpa MIEKTPOSMKOCThIO 10 MKD, 3apshKEeHHOTO 110
HanpspkeHus 10B.

13. Kaxkast paGora coBepiiaercs mpu nepemMeriennn 3apsna 4,6 MKKiI B 3J€KTpUYECKOM TI0JIE MEXITY
TOYKaMM C Pa3HOCThIO noTeHIuanoB 260 kB?

14. B o1HOpOIHOM AJIEKTPUUECKOM MOJIE C HAMPSKEHHOCTHIO 18-10° H nepemMeniaeTcs 3apsi 7.10°®

Kn
Kn Ha paccrosHue N cM mox yriom 60° k nuHEAM HanpspkeHHOocTU. OrmpenenauTs padoTy Mo
MEePEMENICHUIO ATOTO 3apsija.
15. Omnpenenutb eMKOCTh 0aTapeu Ce,r, eciiu KoHAeHcaTopsl ¢ eMKocTsMu C1=10 nd, C,=15 n® u
C3=20 n® coemuHWIM: a) TOCICNOBATEIILHO; 0) mapauieabHo. CXeMbl COSAMHECHHSI KOHICHCATOPOB
Ha4YePTHTh.

®dopma npeacTaBiaeHusl pe3yJbTarTa:
BrimmonHuTh 3alaHuC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepuu onenku:
3a IpaBHIBHO BBITIOJIHEHHOE 33/1aHNE BBICTABIISICTCS TIOJIOKUTEIbHAS OlIeHKa — | Oa.
3a HeMpaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 4.2 ITocTOSTHHBII JIEKTPUYECKHIT TOK

IpakTuyeckoe 3ansaTue Nel5,16 Pemenne 3aaau no teme «3akoHbl OMa, CONPOTUBJIEHHE,
CMellIaHHOe COeIMHeHe TPOBOAHUKOB.

Henab: chopmupoBaTh yMEHHS NPUMEHSATH MOJYyYEHHBbIE 3HAHUSA JUIS PEIIEHUS MPAKTHUECKUX
3ajad B NPOQPECCUOHATBHON JESATEeIbHOCTH, JUISI OOBSICHEHUS YCIOBUN MPOTEKaHHs (UINYECKUX
SIBJICHU

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 09,I1K 1.1,IIK 2.1

MarepunanbHoe obecrniedeHue:

WHAMBUAYaJIbHOE 33/1aHH€, KOHCIEKT JIEKIIUHA, CIIPaBOYHbIE MaTepHaIIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOpETHYECKOW M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IPUCTYNATh K BBINOJIHEHHUIO MpakTHUecKoi dactu. OHa
COCTOMT U3 JBYX U OoJiee 3a7ay JJIsl CaMOCTOSTEIbHOrO BhIMOIHEHUs. He 3a0biBaiiTe 0 mpaBUILHOM
oopmienun pemienus. Ha BeImoHEHHE TPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananue:

1. O3HaKOMBTECH C KPATKMMH TEOPETUUECKMMHU CBEICHUSMHU HCIIOJb3YS
ccpuky https://znanium.com/catalog/product/1012153 , ctp 129-134, ctp 138, c1p
139-141, ctp 144- 146
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2. Pemmre 3amaun, camMOCTOSITENBHO MCIIONB3YSd MPUMEPBI U KpaTKUE
TEOPETUYECKUE CBEICHUS.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. W3yuuTte u BeIUIIMTE GOPMYIIBI IO JAHHOH TeMe:
2. Pazbepure mpuMepbl PEIICHHBIX 3aa4
3. Pemmre camocTosTENHHO 3a]aUU

IIpuMepsI pemieHus 3a1a4
CuJja Toka M INIOTHOCTh TOKA
1. Omnpenenure YUCIO N 3JIEKTPOHOB, KOTOPBIE MPOXOMAST Yepe3 MOMEPEYHOE CEYEHUE MPOBOIHUKA
IJI0MAIbI0 s=1MM2 3a t=2 MUH, €CJIM TUIOTHOCTh TOKa B IpoBOaHUKE j=150A/cM2

Hano: Pewenue:

S=1mm*=10"n’ Uucno 3neKTpoHOB, NPOXOAALIMX HYepe3 MONepeHHOe CeHeHHE
t=2 mua=120c MPOBOAHMKA, PABHO OTHOLLEHHIO 3IEKTPHYECKOro 3apsja,
i=150A/cM™=1,5%10*A/M>  mpouremero yepes AaHHOE MOMEPEUHOe CeYeHue, K 3apsly
n-? snextpoHa:n=Q/e (1). YuursiBas, uro Q/t = IS (2), nonyunm:

3a BpeMsi t yepe3 ceyeHHne NpoBOIHMKA npoiiaer n= jSt/e.
n=1,5*10°A/M>*10°M**120¢/1,6*10 " Kn=12*10
Omeem: 1,2"‘102l

2. DnekTpuyeckas 1ensb, cocrosmas u3 peauctopoB R1=100 Om,R2=200 Om R3=300 Om, noxakiroyeHa
K IByM UCTOYHUKaM nocrosiHHoro HanpsbkeHus Ul u U2=100B. IIpu kakom Hanpsixenue Ul cuna Toka
I1 gepe3 pesuctop R1 Oyner paBHa HyI0?

Hano: Pewenue:

R;=100 Om Eciu yepes pesucropR, Tok He uzer, T.e. [;=0, cnenosarensho, I;R,=0. Toraa

R,=200 Om Hanpskenue U; Ha pesucrope Ry nomkHo Owits pasuo Uy, T.e. Us=U;=[}R; (1).

R3=300 Om B stom ciyusae pesuctopst Ry n R3 Bimouenst nocnenosarensyo. [Tosromy

U2=100B CHJIa TOKA BO Bcex wacTax uenu oauHaxkosa: ;== [lanenne nanpsxenus

[,=0 U, = IR;+IR;, otkyaa cneayer, uro I= U,/ (Ry+R;3) (2)

U,=? Yuuteisas, uto IR;=U;=U; umeem, U,=U; Ry/Ry+R;3+U;. [locne npeobpa3oBanus
nonyuum U;=R3/R,+R3*U,. U;=300 Om/200 Om+ 300 OM*100B=60B.

Omeem: 60B

3akon OMa 1151 MOJTHOM Iermn

3. Ompenenure cuiny Toka kopoTkoro 3ambikanusi IK3 Gartapen, DJIC xortopoit € = 15 B, ecnu npu
MOJIKJIFOUEHUH K Hell pesuctopa conpotuBieHneM R=3 Om cuia Toka B 1ienu coctanisier [=4A

Hano: Pewenue:
e=15B  Cuny Toka KOpOTKOro 3aMbikanus onpezaensiem no popmyne Ixz = €/R (1), rae
R=30m r-BHyTpeHHee conpotuiaenue Oatapen. Cornaco 3akony OMa aist noNHOi Henu:

[=4A I= g-IR-r, orkyna r = ¢-IR/1 (2). [loacrasum opmyny (2) B hopmyny (1)
Ik3-? k3= e/R=el/e-IR.  Ix3=15B*4A/15B-40*3 Om=20A
Omeem: 20A

OJ1C ucrounuka snexkrpuueckoii sHeprun 12 B. Kakoit ¢pusnueckuii cMbIc 3TOr0 BIpaskeHUs ?
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CoenuHeHue NPOBOIHUKOB

4. K cern nanpsbxkenuem U=200 B npucoenunensl nBa pesucropa. Ilpu ux mnocnenoBaTenbHOM
coequnennu 11=4,4 A, a npu napamuienbHom - 2= 27,5 A. Onpenenure conpotuienne R1 u R2
PE3UCTOPOB.

Jawo: Pewenue:

U=220B [Ipu nocnenosarensHom coeunenun Ry, = Ry + Ry; [;I7U/R o, 0TKY A
[,=4,4A Ryoenn= U/, Pacuerst: Rnocna=220B/4,4A=50 Om.

;=27 5A [1pu napannensHoM coeMHeHHH: Rygpa, = Ri*Ro/(R + Ry), L=U/R a4, 0TKY 22

R;-? Ry-? R apan =U/Ly. Pacuernt: Rygpa,=220B/27 5A=8 Om.
R]*Rg./R1+R3:8 OM; Rl R3:400 OM: R1+ R3:50 OM; R] R3:400 OM;
3uaunt: R;=10 Om; Ry=40 Om.
Omeem: R;=10 Om; Ry;=40 Om

Pemiurs 3a1a4u caMOCTOSATEIBHO
(n - Homep sawezo 6apuanma no cnucky)

1. DnexTponaBurarenb, CONpOTHBIEHHE 00MOTKH KoToporo 0,4 Om, paboTaeT OT CeTH ¢ HaNpsHKEHHEM
300 B npu Toke 50 A. Onpenenure KOJIMYECTBO U3PACXOJOBAHHON 3HEPIUH 3a N 4., COBEPUICHHYIO
JIBUTATEJIEM MEXaHUYECKYIO pabOTy U KOJIMYECTBO TEIUIOTHI, BBIJIETIEHHON B OOMOTKE.

2. OrmpenenuTte CONPOTUBICHHE MCTOYHMKA Toka, DJIC KOTOpOTO 1,4 B, ecnu npu 3aMbIKaHUU €T0
MKEJIE3HBIM IPOBOJHUKOM JJIMHON 5 M u ceuenuem 0,2 MM“ B 11lenu BO3HUKaeT TOK N A. YaenbHoe
COIIPOTHBIIEHUE JK€JIe3a paBHO 9,9 108 Om-m.

3. OmpenenuTe COMPOTHUBICHUE ydacTKa IIeTH, H300pakeHHOTo Ha pucyHke, ecin Ry =12 Om, R, = 6
OM, R3: 4 OM, Rs=10 OM, R5 = Rf;: R; =30 Om.

4. DneKkTpu4ecKuil masulbHUK paccuuTaH Ha HanpsbkeHue 120 B nmpu toke 4,0 A. Kakoil amunbl
HEOOXOIMMO B3Th HUXPOMOBbIH MPOBOJ MOMEPEUHBIM cedeHneM 3,9-107 M? JUIS M3TOTOBJICHHS
HarpeBaTebHOI0 AJIeMEHTa?

5. OmpenenuTe mageHue HaNpsDKEHUS B JIMHUM 3neKTponepenaun jamHoi 500 M mpu cuie Toka 15 A.
[IpoBozKa BbINOIHEHA ATFOMUHUEBBIM IIPOBOJIOM ceueHueM 1.4 10° Mm%

6. K npoBomHuKy AMHOM 6,0 M 1 MONEpeYHbIM CEYCHUEM 10° m? IIPUJIOJKEHA pa3HOCTh noreHuuanos 5,0 B.
Onpenenute yaensHOE COPOTUBIICHHE MMPOBOTHUKA, €CITM CHJjIa TOKa B 11enu 1,5 A.

7. KnaccHast KOMHaTa OCBELIAETCsl MIECThIO MapalIeIbHO COSAMHEHHBIMU MEX1y CO0O0H JaMmouykamu,
Kaxaash U3 KoTopbix umeer conpotuBieHne 480 Om. Ompexnenute cuily TOKa B IHOIBOASILIUX
poBoJIax, eciu HanpspkeHue B cetu 220 B. ConpoTuBieHneM noaBoASIIMX IPOBOJOB IpeHeOpeyb.

8. K menn, cocrosmiei u3 mpoBoHUKOB conpotuBieHrueM 20 u 30 OM, COeIMHEHHBIX TapaJlIeIbHO, U
IIPOBOAHMKA CONpOTHUBIEHHEM N OM, MOAKIIOUEHHOIO K IMEPBBIM [JBYM IIOCJIEI0BATENBHO,
npuwioxkeHo Hampspkenue 120 B. Omnpenenurte cminy TOKa B HEpA3BETBIECHHOM 4YacTH LENU U
HaIpspKEHNE Ha BTOPOM IIPOBOJIHHUKE.

9. llimHa MEIHOTO TIPOBOJA, WCIIOJIH30BAHHOIO B OCBETHTEIbHOW ceTd, 100 MeTpoB, IUIOMAIHL
MONEPEYHOI0 CEYEHUsI €ro 2 MM, YeMy paBHO CONpPOTUBIEHHE Takoro npoBoaa? (Puem=1,7 107
fOm m).

10. Cuna Toxka B cnupanu siekrpudeckor sammnbel 0,7 A, comporusieHue samnel 310 Owm.
OnpenenuTts HapsHKEHUE, MO KOTOPBIM HAXOAUTCS JIaMIIa.

. 2

11. HukennHoBass NmpoBOJIOKA JJIMHOM N METPOB M IUIOHIAAbI0 mornepeyHoro cedeHus 0,5 M

BKJIIOYEHA B IIeNb ¢ HampspbkeHueM 127B. Onpenenuts cuily Toka B mpoBoaHuke, ecau p=0,4 -10°
*Omm.
12.  Paccuutath 00II€e CONPOTUBIICHUE YIacTKA IIETIN:
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13.  He pa3marbiBasi ¢ KaTyIIK{ TOKPBITYIO U30JISIUEH HUXPOMOBYIO IIPOBOJIOKY, OTIPEICIINTE €€
JUIMHY, €CJIM NP BKJIFOYEHUH KaTYIIKHU B ceTh ¢ HanpsbkeHueM 120 B, B Helt BO3HUK TOK N A.
Ceuenue mpoBoJIOKHU 5,5- 107 M2,

14.  Yepe3 351eKTpOHHYIO J1aMITy IpoTekaeT Tok 6MA. CKOIbKO 371eKTpoHOB N mornazer Ha aHoJ
JIaMIIbl 32 Bpemsi N MUH?

Tema 4.2 IlocTOSIHHBII JJIEKTPUYECKHU I TOK.

IIpakTuyeckoe 3ansiTue Nel7. Pemenne 3ana4y no reme «Padora, MOIIHOCTH M CONPOTHUBJIEHHE
JIEKTPUYECKOr0 TOKA»

Ilem,: C(i)OpMI/IpOBaTL YMCHHUS MIPUMCHATDH ITOJTYUCHHBIC 3HAHUA [JIA PCIICHUSA ITPAKTUYCCKUX 3a/1a4 B
HpOCI)eCCHOHaHBHOﬁ ACATCIBbHOCTH, IJIA 00BSICHEHHS YCJIOBI/Iﬁ MMPOTCKAHUA (I)I/I3I/ILIGCKI/IX SIBIICHUI

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1PyS, TIpy9, [1P62,ITP66, 11P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

MarepunanbHoe obecnedeHue:

MHAMBUAYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPaBOYHbIE MaTepHaIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JABYX YacTed — TEOpEeTHYECKOM M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOr0 MaTepualla MO>KHO IIPUCTYNATh K BBHIMOJIHEHUIO IpakTHUecKod dactu. OHa
COCTOMT U3 JBYX U Ooiiee 3a7ay JJIsl CaMOCTOSITENbHOIO BhIMONHEHHs. He 3a0biBaiiTe 0 mpaBUIBHOM
odopmiiennu pemeHus. Ha BbIogHeHNE MPaKTUYECKOTOo 3a/1aHusl OTBOJIMTCS JIBa aKaJIEMUYECKUX Yaca.

3aganue:

O3HaKOMBTECH C KPATKUMH TEOPETUUECKHUMH CBEICHUSMHU HCIIOJIb3YS CCHUIKY
https://znanium.com/catalog/product/1012153 , ctp 142-143,

Pemmre 3amaun, caMOCTOSITENBHO HCIOJB3YS NMPUMEPHI U KpaTKUE TEOPETUYECKHE
CBEZICHHUS.

IMopsaaok BbINOTHEHHSI PA0OTHI:

N3yunte n BeImumuTe GopMyIIbl IO TaHHOU TeMe:

Pa3bepure npuMepsl penieHHbIX 33134

Pemmre camocTosTeNEHO 3a1a9H

OtBeThTe Ha BOMpOCH TecTa https://znanium.com/catalog/product/1012153 , 319
CTpaHHIa

el el
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Kpartkue TeopeTnyeckue cBeleHUs1
TemneparypHbiii KO3QPuUIIMEHT CONPOTUBICHUS

A
(@) — OTHOLIEHNE OTHOCHTEILHOrO M3MEHEHHS YIEIBHOTO CONPOTHBICHUS —- K BBI3BABLIEMY
Po
€ro U3MEHEHHIO TEMIIEPATYPhI
At [a] = 1 tpan’y; |g-22. 1| 1
Po ALk

3aBHCHMOCTD JJIEKTPUYCCKOTO M yICTBHOTO COMMPOTUBIICHUS OT TEMIIEPATYPBL:
pt) = py(l+a-Ar)
p(t) — yIenpHOe copoTHBICHNE BemmecTBa npu t°C.,

Po— YIAEIBHOE CONpPOTUBIIEHKE MpoBoanuKa pu 0°C, Om-M;
t — remneparypa no mxane Lenscus, °C;

R() = R,(1+ & - AD)],

rae R(t) — comporuBIieHne npoBoaHuKa pu Temeparype t°C; Ro — COIpOTHBIICHHE TPOBOIHUKA
0
mput=0C.

1 0~-1
JIJIs 9UCThIX METAUIOB o ~ — C .
273

CBepxXnpoBOIUMOCTD — TIAJICHUS YIISIBHOTO conpoTuBIieHus BemectBa 10 0 mpu 7'~ 0.

IIpumeps! pemenns 3aga4
1. DneKTpuueckuil ABUrarenp padotaer 5 4. ot cetu ¢ HanpsbkeHnuem 380 B mpu cune Toka 35 A.
Conporusnenne oo6bmotku asurarens 0,5 Owm. Onpenenutb H3pacXOAOBAHHYIO 3IIEKTPUUYECKYIO
SHEPIUI0, KOJIMUYECTBO TEIUIOTHI, BBIJCIEHHONH B OOMOTKE 3a 3TO BpeMsl U COBEPILEHHYIO JIBUTATEIeM
MEXaHUYECKYIO paboTy.

Jano: CHUu Pemenue: Brruucnenus

U=380B A=TUAt |A=35A"380B-18000 c =
1=35A Q=I1°RAt | =2,4-10%TT

R=0,5 Om Avee=A— | Q=(35A)%0,50m"18000C =
At=54 18000 ¢ | Q =0,1-10% 1%

A-? Ayex = 2,410 Ik —

Q-? 0,1-10%x =

Avex —? =2,3-10°x

Orser: A =2,4-108I1x; Q = 0,1-10%I1x; Ajex = 2,3 108 k.
Pemints 3agaun:

(n - Homep saweco eapuanma no cnucky)

2. OnekTpoaBurarens Tpouieioyca norpedsier Tok cuinoit 200A npu Hanpspkenun 600B. Kakyro
paboty (B kBT 1) coBepuuT nBuraresns 3a 6 yacon?
3. HeoOxoaumMo HM3roTOBUTH PEOCTaT, pacCUMTaHHbIM Ha HampsbkeHue 15B u Tox 1,2 A mpu

JOYCTUMOM TUIOTHOCTH TOKa 3 10°A/M%. Kakoil JIMHBI ¥ IUIOAH MOTNIEPEYHOT0 CEUEHUs TpedyeTcs
HUKEJIMHOBBIN IIPOBOJIHUK JUIsl HAMOTKHU peocTara?

4, Ilenb cOCTOMT W3 TpeX IMOCIEAOBATENBHO COEAVMHEHHBIX IPOBOJAHUKOB, IOAKIIOYEHHBIX K
uctouHuky HampsbkeHuss 24 B. ComnporuBienue nepBoro nposoaHuka 4 Owm, Broporo 6 Ow, u
HaIlpsDKEHUE HAa KOHIAX TPEThero mpoBoaHuKa 4B. Haiitu cuiy Toka B 1ienu, CONPOTUBIEHUE TPETHETO
IIPOBOJHMKA U HAIIPSHKEHHUE HA KOHIIAX MIEPBOIO M BTOPOT'O TPOBOJHUKOB.
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S. ConpotuBieHre 0OMOTKH 3JIEKTPOMArHuTa, BHIIIOJIHEHHOE M3 MEAHOM mpoBosioku, npu 20°C
o010 3 OMa, a mocie JUIMTENbHON paboThl cTano paBHO 2,4 Oma. Jlo Kakoi TeMriepaTypbl Harpenaach
obmoTka?

6. ComnpotusieHue BosibppamoBoro npoBoanuka npu 20°C Obuto paBHO 8§ OMOB. OmnpeaeuTh ero
-3 1

conportusnenue npu -40°C, ecim 0=5-10" rpan .

7. Haiimure TOk, BhIpabaThiBaeMbIi TIpH PabOTE TPAaHCHOPTHOTO cpeacTBa ¢ ucTouyHukom, DJC

KOTOporo paBHa 13,5B mpu BKIIOUEHHH BO BHEUIHIOIO IIETh KATYIIKH 32KUTAHUS CONPOTHBICHHE
KoTopoi paBHO 70M, ¢ CONPOTHUBIICHUEM OaTapen

8. Hcrounnkom Toka B 1ienu ciryxut 6arapes ¢ 3/1C 30B. Hanpsokenne Ha 3axxumax 6arapen 18B,
a cwia Toka B uenu 3 Amnepa. OmnpenenanTe BHEIIHEE U BHYTPEHHEE COMPOTHUBIICHUS AIEKTPUUYECKOM
LENH.

9. DJIEKTPOABUTATEIb MOCTOBOI'O KpaHa C MeXaHWu4eckod MomHocThio 3,49 kBt u xna 75%
pabotaet nox HanpsbkenueM 220 B. Onpenenure cuity Toka B LETH.
10. JIBa mpoBogHMKa compoTuBieHHeM 6 W 9 OM, COeIWHEHHBIE MEXIy CO0O0W mapayuieiabHO,

noakoueHsl k 6arapee ¢ 3/IC n B u. Buyrpennum conporusiennem 0,4 Om. Onpenenure cuity Toka,
MPOTEKAOIIIEr0 Yepe3 BTOPOH MPOBOIHUK.

11. DIeKTPOABUTATENh KpPaHa MOJHUMAET CKUMMEPHYIO TIUTY Maccor 950 kr Ha BeicoTy 30M 3a 7
MUHYT. OnpeaenuTe KiiJi 3TOro noJAbeMHUKA, €CIIM MOIIHOCTh €ro anexkrpoasurarens 17,1 kBr.
12.  HcrounukoMm TOKa B IleTH CIIy>XuT O6arapes ¢ 3ic 30 B. Hampsokenue Ha 3axkumax 6arapen 18 B,
a cwiia Toka B uenu 3,0 A. OnpenenuTe BHENIHEE U BHYTPEHHEE CONIPOTUBIICHUE 3TOM LIENH.
13. Onc ucroynuka Toka N B. [Ipu BHenHeM conportusnenuu uenu B 1 OM Tok paseH 3 A. Haiigure
TOK KOPOTKOT'O 3aMbIKaHHS.
14. KakoBa 1iena neneHus, npeaen U3MEpeHUsl U NOKa3aHUsl aMmIiepmerpa? -

1

(OtBeT nath ynciaMu yepe3 TOUKY C 3alsTod 6e3 mpoOesoB; 3HaUeHUe B BUJIE
JECATHYHOM qpo0u muIleM 4yepes 3amsaTyio). (Hanpumep, 0,5;3,2;3)
15. DNEeKTpOJABUTATENh, COMPOTUBIEHHE O0O0MOTKH KoTtoporo 0.4 Ow,
paboraer ot ceru ¢ HampspkeHueM 300 B mpu toke 50 A. Omnpenenute KadyecTBO M3PACX0/I0BAHHOMN
SHEPrUHM 3a 5 Y., COBEPIICHHYIO [BUTATEJIeM MEXaHHYECKyl0 paboTy U KOJUYECTBO TEIUIOTHI,
BbI/IEJICHHON B OOMOTKE.
16.  2.ABromoOunbHbIN cTapTep 3a 10 ¢ pabotsl motpednser sHepruto 6,0-104 Ix. Kakosa cuia
TOKa, MPOXOJSILEro Yepe3 cTaprepa BO BpeMsl 3allycKa JBUTaTeNsl, €ClM HalpsyKeHUE Ha ero Kiemmax
12 B?
17. 3.CBapounbiM anmaparoMm. PabGotarommm ot cetu HampspkeHueM 45 B 3a 20 mMuHyT OBLIO
u3pacxojoBaHo 5.4kBr*uac suepruu. [1pu kakoii cuie Toka mpoTekana ayroBas cBapka?
18.  4.Dnextpuueckuii yrior momHOCThI0 800 BT paboraer ot cetn 220 OnpenenuTs CHITy TOKa B
HarpeBaTelIbHOM JJIEMEHTE M €ro CONpPOTHBIIEHHE B paboyeM COCTOSHUHU yTiora. CKOJIBKO 3HEpruu
OyzeT u3pacxomoBaHo 3a 1,5 yaca HempepbIBHON pabOTHI yTIOTa?
19. 5.B cerp HanpspkeHuneM 120B mocnmenoBarenbHO C AJIEKTPUYECKOW AYTOM BKIOYEH PEOCTar.
[Tanenue HampsbkeHUs Ha 3JekTpoaax ayru 45 B, cuna toka B nenu 12 A. OnpeaenuTs MOIIHOCTD,
noTpeOIsieMyto Tyroi U K.I1.J. YCTaHOBKH.
20. 6.Pe3ncrop moaKIIFOYEH K MCTOYHUKY TOKA, HANPSIKEHHE Ha 3aKMMax kortoporo 6 B. Kakas
pabota coBepiaercs TOKOM, eciu 3a 0,5 MUHYT uepe3 pe3uctop npoxoaut 3apsaa 24 Kin? Onpenenuts
MOIIIHOCTh TOKa ¥ COIIPOTUBJIEHHE PE3UCTOPA.
21.  7.Kakas MOIIHOCTb MOTpeOsieTcs TYroBOM CTajelyiaBHIIbHOW TIeublo, paboTaromeil ot
ncrouHrka HampspbkeHueM 220 B mpu cuire Toka 30000 A? OnpenenuTs CTOMMOCTB JIEKTPHUYECKOU
SHEPIUH , U3PacXOI0OBAaHHOM 3aM 5 4yacoB paboTHI MeUH, MO JeHCTBYyOIEMY TapUdy.
22, 8.Hanpspxenue Ha 3akuMmax reneparopa 132 B, a y notpebutens - 127 B. Onpenenuts najaeHue
HanpsDKeHWE B MarucTpalbHBIX MPOBOJAX U COMPOTHUBIICHHE, €CIU MOIIHOCTh TOKAa Yy MOTpeOuTels
paBHa S5 kBT.

dopma npeacraBjeHus pe3yabTara:

BbInonHuTh 3a1aHue B TETpaan AJs MPAKTHUECKUX paloT.

o A .
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Kpurepun oneHku:
3a mpaBUIIHLHO BBITOJHEHHOE 33JaHHE BHICTABIIAETCS MOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS OlleHKa — () OauioB.
Oyenxa «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopowoy svicmasisemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

Tema 4.3 DyieKTpUYeCKHUiIl TOK B Pa3JIMYHbIX Cpeaax

IIpakTyeckoe 3ansaTue Ne 18 Pemienne 3an5a4 Ha TeMy: DJIEKTPHYECKHI TOK B Pa3JIMYHBIX
cpexax»

He.ﬂb: Cq)OpMHpOBaTL YMCHHUS MIPUMCHATDH ITOJTYUCHHBIC 3HAHUA JJIA PCIICHUS ITPAKTUYCCKUX 3a/1a4 B
HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTH, AJIA 00BsACHEHHS YCJIOBI/Iﬁ IMPOTCKAHUA (1)I/I3I/I‘IeCKI/IX SIBJIICHHUI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PyS5, Ipy9, 1TP62,ITP66, 11P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

MarepuanbHoe ofecrneyeHue:

MHAMBUAYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPAaBOYHbIE MaTepHaJIbI.

Yka3zaunue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MO>KHO IIPUCTYNaTh K BBIIOJHEHUIO IpakTH4ecKod yactu. OHa
COCTOMT U3 JBYX U OoJiee 3a7ay JUIsl CaMOCTOSTENbHOrO BhIMONHEHUs. He 3a0biBaiiTe 0 mpaBUIBHOM
oopmienun pemienus. Ha BeImosHEHNE NPaKTUYECKOTO 3a/laHUsS OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

1. O3HakoMbTECh C KPAaTKUMH TEOPETUUYECKHUMHU CBEACHUSAMHU
2. Pemmre 3amauM, CaMOCTOATENBHO HWCIONB3yS TPHMEPHl M KpaTKue
TEOPETUYECKUE CBEJICHUS.

ITopsinok BbINOJHEHHS PadOTHI:
1. Wsyuure u BomuinTe GOPMYJIBI 10 TAHHOU TEMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a9U

Bo3pMéM BaHHY ¢ AUCTHILTUPOBAHHOM BOJION M OIYCTUM B HE€ IeKTpoibl. COOepEM DIEKTPUIECKYIO
uens. Jlamna He cBeTUTCS, T. €. IUCTUIUIMPOBAHHAs BOJIa TOK He MPoBOIUT. Jlo6aBUM B BO/Y COJISTHOM
kuciotsl H'CI™. Jlamma cBeTnTCS, T. €. pacTBOP IPOBOIUT dIEKTPHUECKHUI TOK. OOBICHIIOT 3TO TaK:
monekyna HCI — qumons, cocrosmmii u3 monoxkurensaoro nosa H' u orpumnarensaoro Cl . Tlpu
B3aMMOJIEICTBUHM ¢ MOIIEKYJIaMU BOJIbI MO pachaatotcs Ha nonsl H' u Cl, ynopsjouentoe
JBUKEHUE KOTOPBIX CO3AAET DJIEKTPUUYECKUN TOK.

Juccouuanms — pacraji MOJIEKYJ Ha HOHBI.

Accounanusi — 00beTMHCHHE HOHOB B MOJICKYJIBI.
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DJIEKTPOJUTHYECKAS] UCCOUALMS — PACIa]l MOJIEKYJI HAa MOHBI O] IEHCTBUEM PAaCTBOPUTEIISL.

e Jluccommamms (H'CIT — H" + CI) wumér Hapsgy ¢ accormanmert (H' +
ClI" —» HCI). duccouuanus NpOUCXOIUT TPH @ PacTBOpPEHUH KHUCJIOT u
nieoven B PacTBOPUTEIISAX (3JIEKTpOIUTHYECKAST), & TAKXKE
P HAarpeBe KHCIOT W COJEeH 110 BBICOKUX @ TEMIIEPaTyp.

3HeKTp0.TII/IT - )KI/II[KI/Iﬁ IMPOBOAHUK, B KOTOPOM OCHOBHBIMHU HOCUTCIIAMH

3apsijia SIBJISIFOTCS HOHBI.
e DIEKTPOJIIUTAMH SBISIOTCS PACTBOPbHI H PACILJIABBI.
5.1.3.2.2. Dj1eKTPpHYECKHI TOK B JIEKTPOJUTAX. DJIEKTPOJIN3

anektposurom (HCI) nBe
MOJIKITFOYMM K HUM Oarapero.

OnycTuM B BaHHY C
IJIACTUHBI (3JIEKTPO/bI) 1

AHOJ — 3JIEKTPO], HOAKJIIOUEHHBIN K «+)» KJIEMME

HCTOYHHUKA HAITPSIKCHHAA.

Karon — anekrpogn, HOJIKJIIOUYEHHBIN K «—» KIIEMME

UCTOYHHKA HANPSHKCHHUS.
Womns CI” (aHMOHBI) ABIKYTCS K aHoAy, H' (KaTHOHBI) — K KaToxy.

e TOK B JIEKTPOJIMTAX — YHOPSI0YEHHOE IBUKECHHE aHUOHOB U KaTHOHOB.
Cl” otnatot Ha aHO/IE JIMIIHKE IEKTPOHBI U O0BEIUHSIOTCS B MOJIEKYJbI raza Cly.

H" Ha kaTo/e ONYYaroT YMEKTPOHBI ¥ 0OBEANHSIOTCS B MOJIEKyI bl Taza Ho.
VpaBHEHHS MPOIIEcca :

a) mucconuanus: 2HCI <> 2H" +2CI°;

6) Ha anoze: 2C1—2e — Cl, T;

B) Ha KaToJe: 2H" +2¢e > H, T.

3HeKTp0HI/I3 — COBOKYITHOCTb XUMHUYCCKUX IMPOLECCOB, IPOUCXOAANIUX B DJICKTPOJIUTEC IIPHU
MPOXOKIACHUHN UCPE3 HCTO IMOCTOAHHOI'O JICKTPHUICCKOT'O TOKA.

e TOK B 2JIGKTPOJUTE MOTIUHAETCS 3aK0OHY OMa.
e VienbHOE COMPOTHUBJICHUE DOJIEKTPOJMTA C POCTOM TEMIlepaTypbl TOHMWKaeTcs (pacTér
JTUCCOTTHAITHSA).
DJIeKTPOJIN3, COMPOBOKAAIIMIACH PACTBOPEHHEM aHOAA
Ecnu snekTponuT — pacTBOp COJIM BEIIECTBA, U3 KOTOPOTO CAEJIaH aHOM, TO BEUIECTBO MPHU 3IEKTPOJIN3E
BBIJIETISIETCS TOJIBKO HA KAaTOJIE, @ AHOO pACMBOPAEMCsl.

Haan/IMep, B BaHHY C COJIbIO a30THOKHUCIIOT'O cepe6pa OITyCKaroT CCpC6pHHBIC SJICKTPOABI. KaTO,Z[ -
TOHKas cepe6p51Haﬁ IJ1aCTUHA, aHOJ — TOJICTas IJIaCTUHA U3 cepera C JUBJICKTPUYICCKUMU ITPUMCECAMU.
HpI/I OJICKTPOJIU3C cepe6po MEPCHOCUTCA C aHOAA HAa KATO/[, TPUMCECHU OCCAAI0T HAa JHO, T.C. IPOUCXOAUT
OYHCTKa MeTalllla. Macca aHoJa IIOCTEIIEHHO YMCHBIIACTCA OO0 IMOJIHOT'O €0 paCTBOPCHUA.

70



e KoHueHTpauus pacTBOpa B MPOLIECCE HE MEHSIETCH.
3axon @apanes 1JIs1 JJIEKTPOJIU3A

Ecnu von BemecTBa uMeeT Maccy Mg U 3apsj (o, IPU JIEKTPOIU3E BbIACIMIOCH N HOHOB U UMU

nepeHeceH 3apsn g, To ux obmas maccam =mMo:-Nu N = 4.

90

Jo = €Z, '€ Z — BAJIGHTHOCTb MOHA. Toraa, ¢ yuérom m, = NL , HOJIyYUM m = Nii
e-z
A A

K :
Yucao Papanes (F) — npoussenenune Na-e. |F = 96500 ~_| 3naunr, m=*4 (*).U3 g=1-t u(¥)

MOJIb F-z
[OJYy4HM:
u-l-t
m = I — 3aKO0H (I)apa)leﬂ AJIA JIEKTPOJIN3A.
4
3HeKTpOXI/IMI/IquKHﬁ IKBUBAJICHT BeICCTBA — BCIIMYMNHA k= F'u
4

XuMHYeCKHii ’)KBUBAJIEHT BellleCTBA — BEJIUYMHA .
V4

F=t4q
m-Zz
IS BBIZEIEHHS Ha 3JEKTPoaax 1 MOJIb OJHOBAJIEHTHOIO BEIIECTBA.

e Yucno dapanes MOKAa3bIBACT, KAaKOM 3apsiJ HEOOXOJAUMO MPOITYCTUTh Yepe3 DIEKTPOIHUT

IIpumep pemenus 3agauu

[Ipu cepeOpenun usaenus Ha katof 3a 30 MUH. OTIOXKUIOCH cepedpo maccoit 4,55 1. Onpenenure
o -6 KT |
CHIIy TOKa IIPH 3JIEKTPOIH3€e. DIEKTPOXUMUYECKHI 3KBUBaeHT cepedpa 1,12-10 6

Kn
Jano: Pemenne:
m=4,55r=4,55-10" | 3anumem 3akoH sekTponn3a Papaes:
3kr
m=xlAt= | - T

At =30 muH. = Tt
1,8:10%

o 1 ~226 A
k=1,12-10"~
1-?

Pemmmrn 3amaun:
[Ipu kakOM TOKE MPOTEKAI AIEKTPOIU3 B PACTBOPE MEHOIO Kynopoca, eciid 3a SO MUH Ha KaToJie

. 7
BBIJICIMIIOCH 6 T MeAu? DIEeKTPUUYECKUM SKBUBANIEHT Meau 3,3-107" Xr |
Kn

Jano: cn Pemenue: Brruucnenusi:

At =
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2
[Ipu snexTposv3e CEepHOKUCIOro IMHKAa B TedyeHue 5,0 u Beenwioch 3,06-10° kr nuHkKa.
Omnpenenute COPOTUBIIEHUE FIEKTPOIIUTA, €CIH AIEKTPOIU3 MPOXOIMII IIpu HanpspkeHuu 10 B.

-3
2 Ilpu >nexTpoiau3e pacTBOpa CEPHOKMCIOro IMHKAa B TeueHue | u Beiaenwioch 2,45-107 kxr
unHka. Haitgure BeIMUuHyY CONTPOTUBIICHHMS, €CIIM BOJIBTMETP TOKa3biBaeT 6,0 B,

3. Kakoe xonmdecTBO cepeOpa BBLIENSETCS TpH dJekTponm3e B Tedenue 0,5 u, ecnm
COMPOTHUBIICHUE AIEKTPOoIUuTHYeCKOl BaHHbI 2,0 OM, a HanpsbkeHue Ha ee 3akumax 3,0 B?

4 B MeKTPOIHTHYCCKON Me/Hoi Banme 3a 40 MuH Bhyzenmiocs 1,98-10% kr memn. Onpenennre s1c
Oaraper, HEOOXOIMMYIO TSl TUTAHUSI TOKOM BaHHBI, €CJIM CONPOTHBIICHHE pacTtBopa .1,3 Om, BHyTpeHHEe
conpotusienue darapeu 0,3 Om.

5. JKenesnble TpyOKM paguatopa OXJIXACHUS JBHUraTelsi TPaKTOpa IIOKPBIBAIOT MEAbIO
rajJbBaHMYECKUM crioco0oM. OmpeaennTe TONMUHY CI0s MM Ha TPYOKe, €ClI MOKPhITHE BeaeTcs 1 4
15 muH npu miotHocTH ToKa 30 A

6. Jlns npunanus OONBIION MPOYHOCTH CTEPKHAM, COSAUHSIONIUM I'YCEHUIIBI TPAKTOPa, UX
MMOBEPXHOCTh XPOMUPYIOT TAIbBAHUYECKUM CITOCOOOM. ToJIIMHA €10 XpoMa JJOJIKHA COCTABIISTh
5,0-10° M. IT1OTHOCTB TOKa paBHa 2,6 10*A/M?. CKOIIBKO BpeMeHH OyJIeT IPOTEKaTh MpoIlece
XPOMUPOBAHUS, €CITH XPOM IIECTUBAICHTH

CbopMa NpeacTaBJCHUs pe3yjabTara:
BrinmonHuTh 3a1aHKE B TCeTpaau I NPAKTUICCKUX pa60T.

Kpurtepun onenkn:
3a mMpaBUIIHLHO BBITOJHEHHOE 33JJaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBUWJIbHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a menee 60%0 nmpaBUIbHBIX OTBETOB
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Tema 4.4 MarautHoe mnoJjie
IIpakTuyeckoe 3anaTue Nel9 Pemenue 3a1a4 no reme «MarHUTHOE 10JI€ U €r0 XapaKTePUCTHKU»

HpaKTI/I‘leCK()e 3anaTue Ne 20. Pemenne 3ajJa4v 110 TeMe ﬂeﬁCTBHe MArHMTHOI'O IMOJISI HA 3apsAd

Heab: copmupoBaTs MOHMMaHHE poiu (U3MKK B  (QOPMHPOBAHUHM Kpyrosopa U
(GYHKIIMOHATBPHOW TPAaMOTHOCTH 4YeJOBEKa Uil pElIeHUs MNPaKTHYEeCKHX 3a7ad; Mg OOBSCHEHUS
YCIIOBHIA IPOTEKaHUS (PU3NYECKUX SIBIICHUM, yMEHUS BBIIOJIHATH pacdeTHbIC U rpaduyeckue 3a1auu

BoinosiHeHHe padoThl c1IOCOOCTBYET (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 09,IIK 1.1,IIK 2.1

MarepunanbHoe obecrnieyeHue:

WHAUBUAYaAIbHOE 33/1aHUEe, KOHCIIEKT JICKIIH, CIPaBOYHbIE MaTepUAIIbI.

Yka3zanue:

[IpakTuueckoe 3aHATHE COCTOMT M3 JIBYX 4acTell — TeopeTudeckod u mpaktuueckou. ITocme
U3Y4YEHHUs TEOPETUYECKOTO0 MaTepHallia MO>KHO IPUCTYNATh K BBINOJIHEHUIO MpakTUYecKoil yactu. OHa
COCTOHT U3 JBYX W OoJiee 3a7ay ISl CaMOCTOATEIBHOrO BbIMOJIHEeHUs. He 3a0biBaiiTe 0 mpaBUILHOM
O(i)OpMJIeHI/II/I peuicHus. Ha Brmonnenune IMPAKTUYCCKOI'o 3alaHUs OTBOAUTCA ABAa AKAACMHNYCCKUX Haca.

3aganme:

O3HAaKOMbBTECH C TCOPECTHYCCKHUMMU CBCACHUAMMU HCIIOJIb3YA CChLIKY
https://znanium.com/catalog/product/1012153, §43,44, Beinrcas GpopMysibl
OTMEUYCeHHBIC CKOOKamu , Harpumep( 43.1)

Pemmte 3amaun, caMOCTOSITENIBHO HCIONB3YS MPUMEPHI U KpPaTKHUE TEOPETHYECKHE
CBEIICHHUS.

Ilopsinok BbINOJHEHHS PadOTHI:
1. H3yuuTte u BeIMUIIMTE GOPMYJIBI [0 JAHHOH TeMe B BUJI€ KPATKOI'O KOHCIIEKTa

2. Pa3bepute nmprMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENbHO 3aaUU

IIpuMepsl peleHus 3aaa4

. o -2

1. ITpoBOAHMK ¢ CUJION TOKA SA TOMEIEH B OJIHOPOIHOE MarHuTHOE moJje ¢ uHaykiuen 1-10°TA.

Yros MexIy HalpapIeHUAMH ToKa 1 10js 60°. onpeenuTe JUIMHY OPOBOJHUKA, €CIIH MOJIE AeHCTBYeT
Ha Hero cuioif 2-1072H.

Jano: Pemenne
I=5A F=BI-{ sino. =>{=__F
B-Isina
B=1-10°TA
a =60°
-2
5 {= 310 H  _os
F=2-10"H 1-107%T4-0.87-5A
-7
sin 60°~0,87
OtBet: ¢=0,46mMm.
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https://znanium.com/catalog/product/1012153

2. Kakas cuia AeicTBYeT Ha DJIEKTPOH, JICTSAIIUMH B OJJHOPOJHOM MAarHMTHOM MOJI€ C MHAYKIHEH
1-110% TA MEePIECHAUKYJISIPHO JIMHUAM MarHUTHOW MHIYKIIUK CO CKOPOCTBHIO 3-10° m/c, 3apsij] AIEKTpOHA
-19
e=-1,6-10"" K.

Hano «CH» Pemenne
v=3-10%m/c Ha »snexTpoH, ABWXKyIIHiACS B

> MarHMTHOM II0JIe, JICHCTBYET chiia
B=1-10"TA Topenna:
a=90°

Fa=B-|g-U-sina
e=-1,6-10"° K.
FA=1-10°TA1,6:10"° K-3-10°m/c=

F=?

4.8-10°H

Ortser: 4,8'10‘15H
PemmmTh 3a1a4n caMOCTOSTEIbHO
(n - Homep sawezo sapuanma no cnucky)

1. Ha npsaMonuHelHbI TPOBOJAHUK ¢ TOKOM 1,5 A B 0OTHOPOJAHOM MarHUTHOM IMoJsie ¢ uHaAyKkuuen 0,4
TA peiictByer cuna ,n H. Onpenennre nuMHy NpOBOJHUKA, €CIM OH pacnojiokeH moj yriaoMm 300 k
CHJIOBBIM JIMHUSIM.

2. Kakag cuna geiicTByeT Ha MPOTOH, JETAIIUN B OJHOPOJHOM MAarHUTHOM MoJyie ¢ uHayKiuei 4-103
TA nepneHAuKYISIpHO JIMHHUSIM MarHUTHOM HMHAYKUMU cO cKopocThio 2:105m/c. 3apsn mporoHa
q=1,6-10-19KA.

3. aiite ompeneneHWe MarHUTHOW WHIAYKIWW. B KakuxX enuHUIIAX OHAa w3MepsieTca? 3anumimre
€IMHUIY MATHUTHOW MHAYKLIUN Y€pPE3 OCHOBHBIE

4. enununbl uamepenus B cucreme CH.

5. DNeKTpoH JIBMXKETCS B BaKyyMe cO CKopocThio 3-106 M/c B OJHOPOJHOM MAarHHUTHOM IIOJiE C
naaykiued B = 0,1 Tin. Yemy paBna cuna F, peicTByromasi Ha 3JIEKTPOH, €CIU YIroJl MEXIY
HaIpPaBJIEHUEM CKOPOCTH

6. ¥ JUHUSAMU MarHUTHOW MHAYKIHH paBeH 9007

7. IlpsMonuHEHHBIH MPOBOAHMK, MO KOTOPOMY HIET TOK cuijiod 10 A, momemieH B OJHOPOJHOE
MarHuTHoe 1noJjie, UHAYKIus koroporo 0,3Tn. Yron mexny HanpaBieHHEM TOKAa U BEKTOPOM MarHUTHOU
nHayknuu pasel 300.

8. C kakoii cuioii F meficTByeT MarHUTHOE TI0JIe Ha Y9aCTOK IMPOBOJIHUKA JUTMHON n M?

9. Ompenenute MarHUTHBIN MOTOK, MPOXOAALIMNA Yepe3 MPSIMOYTOJbHYIO PaAMKy CO CTOPOHaMH 2x5
CM, €CIIM OHAa MOMEIIEHA B OJIHOPOAHOE MarHuTHoe mnosie ¢ uaaykuueit 4-10-3TA nmox yrimom 300 k
JUHUAM UHIYKLIUU TOJIS.

10. B omHOpOIHOE MarHUTHOE TIOJIE, MHAYKIHUS KoToporo 1,26-10-3 TA, momenieH npsmMoii TpOBOIHUK
UIMHOM n cM. Onpenenure cuity, JEMCTBYIONIYIO Ha IPOBOJHUK, €CIIM IO HEMY TedeT Tok 50 A, a yron
MEJK]1y HalpaBJICHUEM TOKa BEKTOPOM MHAYKIMU cocTaBisieT 30°.
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11. IIpoBomHuK c cuiioif Toka 5,0 A TOMeIIeH B OHOPOJHOE MarHUTHOE mnosie ¢ uHaykuen 1,0-10-2
TA. Yron Mexay HampaBJIeHUSIMA TOKa U 1ojs 60°. Onpenenure akTUBHYIO JJIMHY TPOBOJAHUKA, €CIIU
noJie JielcTByeT Ha Hero cuioit 2 10-2 H.

12. Kakyro paboTy coBepIiaeT OJHOPOAHOE MarHuTHoe Tosne wuHAaykmued 1,5-10-2 TA npum
nepeMeneHu Ha pacctosHue 0,2 M IPOBOJHMKA JJIMHOW 2M, IO KoTopomy TedeT Tok 10 A; eciu
MEepEeMEIIICHUE MPOUCXOAUT BAOJb AciicTBUs cui? IlpoBoaHuk pacnosiokeH mnoxa yriaom 30° k
HAIPaBJICHUIO MOJIS.

13. HaiiguTe MHAYKLIHIO MATHUTHOTO MOJIs,, B KOTOPOM MaKCUMAaJIbHbIH MOMEHT CHJI, IEHCTBYIOIIUX Ha
pamky ¢ TokoM B 3,0 A, pasen 1,5 H-m. Pazmeps! pamku 0,05X0,04 M, 4yiciio BATKOB paBHO n.

14. B ogHOpOAHOM MarHMTHOM moJje ¢ uHaykiuend 0,25 TA HaxoguTcs MPSAMOJIMHEHHBIA MPOBOJIHHUK
mHoi 1,4 M, Ha kortopbiil neictByer cwia 2,1 H. Omnpepenurte yron Mexay IpPOBOJAHUKOM U
HaIpaBJIEHUEM BEKTOpa MHAYKLIUYA MarHUTHOTO MOJIs, €CIIH CUjla TOKa B IPOBOAHMKE 12 A.

15. Yemy paBHa cuia TOKa B IpPsIMOM MNPOBOJHUKE JIMHOW 1,0 M, MOMEIIEHHOM B OJHOPOJHOE
MarHuTHoe mnoJie ¢ uHaykiuend 1,5-10-3 TA, ecin Ha 3TOT MPOBOJHUK CO CTOPOHBI MOJIA JACHUCTBYET
cwia 2,1-10-3 H? Yron mexy HarpaBlI€HUEM JIEKTPUYECKOTO TOKA U BEKTOPOM MHIYKIIUU paBeH 45°.
16. Ha oOMOTKyY poTopa 31eKTpOABUTaTeNs P MPOX0KISHUH 0 TpoBoay Toka 20 A aeicTByeT cuia
B 40 H. Ompenenure BeIMYMHY MArHUTHOW MHIYKIMM B MECTE PACIOJIOKEHHUSI IPOBOJAA, €CIM €ro
mrHa 20 cM. OOMOTKa COZIEPIKHUT N BUTKOB.

17. DnexkTpoH ONUCHIBAET B MArHUTHOM I10JI€ OKPY>KHOCTb paguycoM 4,0-10-3 m. CKOpocTh IBHKEHUS
ANEeKTPOHOB paBHa 3,5-106 m/c. Haliaute HHIYKIMIO MATHUTHOTO TTOJIS.

18. TIpoton aBmxercs co ckopocthio 1,0-106 M/c IepIeHIUKYIIPHO OJHOPOTHOMY MAarHUTHOMY TTOJTIO
¢ unaykuued 1,0 TA. Haliqute cuity, AeMCTBYIONIYIO HAa IPOTOH, U PalyC OKPYKHOCTH, 110 KOTOPOMH
OH JIBHKETCSI.

19. DnekTpoH BieTaeT B OJHOPOAHOE MArHUTHOE TMOJe, HHAYKIUS KoToporo 2,0-104 TA,
NEPIEHANKYIISIPHO CUIIOBBIM JIMHUSAM cO cKopocThio 1,0 106 M/c. Beruncnure paanyc oKpy>KHOCTH, IO
KOTOPO# OyJIeT IBUraThCs SIEKTPOH.

20. Kakast cuma JeiicTByeT Ha 3JIEKTPOH, JIETSIIUH B OJHOPOJHOM MAarHUTHOM TIOJ€ C WHIYKIHEH
1,0-10-2 TA nepneHAUKYISPHO JIMHUSAM MarHUTHOM MHAYKIMH cO CKOpocThio 3,0-106 m/c?

21. DnexTpoH, IBUTAsACh cO CKOpocThio 3,54-105 wm/c, momagaer B OJHOPOJAHOE MAarHUTHOE TIOJE C
uaaykuauend 2,0-10-5 TA nepneHAuKyIsIpHO K €ro CHJIOBBIM JIMHUSIM M MPOAOJIKAET JIBUKEHUE IO
okpyxHOcTH paauycoMm 10 cm. Haiinure ynenbHbIN 3aps] 3J€KTpOHA, T.€., OTHOIICHHUE €ro 3apsia K
Macce.

22. TlpoToH, uMmeronwii ckopoctsh 4,6-105 M/c, BieTaeT B OJTHOPOJHOEC MAarHUTHOE TIOJIE ¢ MHYKITHCH
0,30 TA nepneHAUKYIspHO MArHUTHBIM CHUJIOBBIM JIMHMSAM. PaccuuTailTe pagmyc OKpYXKHOCTH, IO
KOTOpO# OyJieT IBUraThCsl MPOTOH.

23. TIpoTOH HOBWXKETCS B OJHOPOJHOM MarHUTHOM mone ¢ uHaykuuen 3,4-10-2TA B mmockoctu,
MEePHEHIUKYISIPHON K CHJIOBBIM JIMHHUAM. OmnpenenuTe paanyc TPaeKTOPUM MPOTOHA, €CIU JIBIKCHHUE
IIPOUCXOJUT B Bakyyme 3,3 10° m/c.

24. B onmHopomHOe MarHUTHOe moiie ¢ mHAyKIuend 8,5-10-3 TA Bueraer >JIEKTPOH CO CKOPOCTBHIO
4,6-106 m/c, HarIpaBIeHHOHN MEPIEHAUKYIISPHO K CHJIOBBIM JIMHUAM. OnpesenuTe cuiy, AeHCTBYIONTYIO
Ha 3JIEKTPOH B MAarHUTHOM I10JI€ U PaInyC IyTU OKPYKHOCTH, 110 KOTOPOH OH JIBUKETCS.

25. B marnutHoe mone ¢ uuHaykmnuei 0,5 TA B HampaBiIeHUM, COCTaBISIONMIEM Yroa 45° ¢ THHHUSIMH
WHJIYKIIAW, BIETAET DJIEKTPOH cO CKOpocThio 2,0-106 M/c. Onpenenurte cuity, IeHCTBYIONIYIO HA HETO.
26. B MarHuTHOE 1MOJIe B HAIMpPaBJICHUU, MEPICHAUKYIIPHOM JTUHUSAM WHIYKIIMH, BJIETAET MPOTOH CO
CKOpOCThIO 3,2 10° m/c. Haiiure MHIYKIHWO 3TOrO IO, €CIU MPOTOH ONUCAT OKPYKHOCTh PAaInyCOM
10 cm.

27. 3amaun Ha TOCTPOCHUS:
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®opma npeacraBiaeHus pe3yJbTara:
BbInonHuTE 3a1aHUE B TETPAaU AJIs MPAKTHUECKUX padoT.

Kpurtepun onenkmn:
3a IpaBUJIBHO BBIOJHEHHOE 33JaHHUE BBICTABIISETCS MOJI0KUTENIbHAS OLleHKa — | Oasu.

3a HCIIPABUJIBHO BBITIOJIHCHHOC ﬂeﬁCTBHC, 3a1aHUEC BBICTABJISICTCA OTpULATCIIbHAA OLICHKA — 0 6amoB.

Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenka «yooenemeopumensbHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «HeyoosiemeopumenbHoy svicmasgisemcs 3a Menee 60% nmpaBUIBHBIX OTBETOB
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Tema 4.5 DileKTPOMArHUTHAS UHAYKUUS

IIpakTuyeckoe 3anaTue Ne2l . Pemenue 3a1a4 no reMe «J1eKTPOMarHuTHasi HHAYKIHUsI. 3aK0H
3JIEKTPOMATHUTHON UHAYKIUU. CaMOUHIYKIIAS

Lenb: cdopmupoBaTh MOHUMaHHE poid GU3NKM B  (HOPMHUPOBAHMHM KPYrozopa BIIaJeHUE
OCHOBOTIOJIATraloMUMU (PU3NICCKUMH TTOHITHSIMH, 3aKOHOMEPHOCTSMH, 3aKOHAMHU U TCOPHSIMH; YMCHHUS
BBITIOJIHATH pacyeTHbIE U rpaduuecKue 3a1auu

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
[1PyS, Ilpy9, 11P62,ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10

MatepuajibHoe o0ecnieyeHue:

MHAMBUYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPAaBOYHbIE MaTEpHaJIbI.

Ykazanue:

[IpakTrueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOpEeTHYECKOM M mpaktudeckou. llocie
M3y4YEHHs] TEOPETHUECKOro MaTepualla MOXHO HMPUCTYNATh K BBIOJHEHMIO MpakTHueckoi yactu. OHa
COCTOUT W3 JIByX M OoJiee 3aad JIjIsl CaMOCTOSITEIILHOTO BBINMONHEHHs. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemienus. Ha BoloHEHHE IPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananne:

1. O3HakoMbTECh C KPATKUMH TEOPETUUECKUMU CBEIEHUSIMH HCIIOJIb3YsI CChIIKY
https://znanium.com/catalog/product/1012153 ,52§ u kpaTkyro 3amuch GopMyI1 HIKE

2. Pemmre 3amaum, caMOCTOSITENBHO HCHOJB3YS NMPUMEPBl U KpaTKHE TEOPETHUYECKHE
CBEJICHHUSI.

Ilopsinok BbINOJHEHHS padOThI:
1. W3yuuTte u BeIUIINATE GOPMYJIBI IO JAHHOH TeMme:
2. Pasbepute nmpuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOSATENLHO 3aJa4dn
4. OtBerbTe Ha Bompockl Tecta https://znanium.com/catalog/product/1012153,
cTp331.

KpaTKne TECOPETUIECCKHUE CBCACHUA

3akon s1eKkmpoMacHUMHOU UHOYKYUU!

OJIC MHOyKIMH B 3aMKHYTOM KOHTYPE paBHA MO MOJIYJIIO CKOPOCTH H3MEHEHUS MarHUTHOIO

Ao , rne ¢ — OJC unnykuun, B; AD= O,-
t

MOTOKA Yepe3 MOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM: o —
i

@1 — U3MEHEHHE MarHUTHOT' O IIOTOKa, B6, At — MMPOMCIKYTOK BPpEMCHHU, B TCUCHUC KOTOPOT'O IMPOU30ILILIIO

@ — CKOPOCTb UBMCHCHUA MArHUTHOTO IIOTOKA, 876

c

JaHHOE U3MCHCHHE, C;

C YUYE€TOM HallpaBJICHUA MHAYKIIMOHHOI'O TOKA 3aKOH 3aIllUCbIBACTCA TaK: ¢ = ——.
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Ecnu 3aMkHyTBIH KOHTYp cocTouT U3 N mocienoBaTenbHO COCIMHEHHBIX BUTKOB (Hampumep, B
AD
At

COJICHOH/IC) g =—N- , Tae N — 41ciio0 BUTKOB.

Pasnocts morennuanoB U Ha KOHIAX MPSMOJMHEHHOrO MPOBOJHHMKA IIHHON |, ABMKyIerocs co
CKOPOCTBIO 0 B OJTHOPOJIHOM MarHMTHOM I10JI€

U = Blvsina,
IJIe 0L — YroJl MKy HalpaBJICHUSIMH BEKTOPOB CKOPOCTH 0 ¥ MarHUTHOM
uHaykuuu B

DONEKTPUUECKUH TOK, MPOXOJALIMI IO MPOBOJHHUKY, CO3/1a€T BOKPYI HErO0 MAarHUTHOE IOJIE.
MarauTHBIN TOTOK CKBO3b miom@anab MOBCPXHOCTHU, OTPAHUYCHHYIO CAMHUM KOHTYPOM, IMPOIMOPIHUOHAIICH
cuiie ToKa B KoHType: @=L:I.

Kosdduurent nponoprpionaisHocTy L Ha3bIBaeTcs undykmusHocmoio KoHTypa: [L]= [?} =—
=I'1 (renpm).

3HaueHUEe WHIAYKTUBHOCTH 3aBHCHT OT pa3MepoB U (DOPMBI MPOBOJIHUKA, a TAKKE OT MAarHUTHBIX
cBOMCTB ceprl, B KoTopoir oH Haxomutcs. DJIC CaMOMHIYKIMH IO 3aKOHY JJICKTPOMArHUTHOM
WHIYKIMY PaBHA:

rae A1=1,-1; — u3MeHeHue CuiIbl TOKa B IPOBOJHUKE, A;
At — Bpems ero u3MeHeHwus, C;

il — CKOPOCTb UBMCHCHUSA CUJIBI TOKA, A .

At ¢

2
OHeprusi MarHUTHOTO MOJIsl IPOBOJHHKA C TOKOM: \y, = L7 [ox]
2

Pemmnrhb 3a1a4u caMOCTOATEILHO
(n - HoMep awezo sapuanma no cnucky)

1. Ha ckonbpko u3MeHMIach cuia TOKa B MPOBOAHMKE, eciu 3a 0,1 ¢ B IpOBOAHMKE, UHIYKTUBHOCTh
kotoporo 4 I'n, nossuiace 3/1C camonHaykiuu pasHas 12 B?

2. 3a KakoW TPOMEKYTOK BPEMEHH MarHWTHBIA MOTOK m3MeHwmwics Ha 0,01 BO, ecnmm B KOHType
Bo3HuKaeT DJ1C unaykiuu n B?

3. MarnuTtHOe Toje KaTymku ¢ HHAyKTHBHOCTRIO 0,2 ' obmamaer sueprueit 0,4 J[x. YUemy paBHa
CHJIa TOKa B KaTylke?

4. Omnpenenure >HEPruio, 3aMacaeMyl0 B MarHUTHOM I10J€ HWHIYKTOpa, KOTOPBIM HCIOJB3YyeTCsl B
YCTAHOBKE JUII MAarHuT HMMITYJbCHUBHOTO (opmoBanus. MHaykTuBHOCTH Katymku 7,0-10-7 T', cuna
pazpsiagHoro Toka 1,45-105 A.
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5. Kakoll N0TOK MarHUTHOM MHAYKLIHUU CO3JAETCS B KOH TYpE 3JIEKTPUUECKUM TOKOM, €CIH IPU €ro
yMeHbIeHnHu 110 HyJist 3a 0,01 ¢ B KOHTYpe BO3HUKAET 3/IC CAMOMHIYKIMH paBHas 30 B?

6. OmpenenuTe HEPTUI0 MArHUTHOTO TOJI KaTYIIKH, B KOTOPOW MpH cuiie ToKa 6,8 A MarHUTHBINA
MoTOK paBeH 2,5-10-3 BO.

7. 3a Kakoil IPOMEXYTOK BPEMEHHM B KaTylIKe ¢ MHAYKTUBHOCTBIO 0,28 I' mpoucxoauT HapacTtaHue
CHJIBI TOKA OT HYJIA 110 9,6 A, eciii pu 3TOM BO3HHMKAET CPEIIHSIS HAC CAMOMHIYKIMH, paBHas 38,4 B?

8. IIpoBomHUK AJNMHON N M MepeMerIaeTcss B OJHOPOAHOM MarHuTHoM mone ¢ uHaykmuen 0,2 TA.
JIBroKeHrEe TPOBOJHHUKA MPOUCXOIUT CO CKOpocThio 10 M/c mox yriiom 45° K MarHUTHBIM CHJIOBBIM
muHuAM. HaliquTe 31¢ MHIyKIIUY, BOSHUKAIOUIYIO B IPOBOJHUKE.

9. Kakoii MarHMTHbBII TIOTOK MPOHU3BIBAET KOHTYp, €CIM IMpPU PABHOMEPHOM HCUYE3HOBEHHUHU
MarHuTHOTO TOJIS B TEUEHHUE N C B KaTYIIKE HHAYLIHUpYyeTcs 3¢, paBHas 0,02 B?

10. Kakoii MarHuTHBINA MOTOK NMPOHU3BIBAET IJIOCKYIO MOBEPXHOCTH IUIOMIAAbI0 3 cM2 MpPU WHIYKIIHH
noiist 0,24 TA, eciiu HopMalib, K TIOBEPXHOCTHU PACIIONIOKEHA 01 yIiIoM 60° K BEKTOPY MHIYKIIUH.

11. Omnpenenure MHAYKTHBHOCTh KAaTYIIKH, €CIIM NIPH YBEIMYCHUH TOKa B Hed Ha 2,2 A 3a 50-10-2c
MOSIBIISIETCS CPEAHSS H/IC CAMOUHIYKIIMH, paBHas 1,1 B.

12. B npoBognuke anuHoi 0,5 M, ABMXKYyIIEMCs CO CKOpPOCThi0 3,0 M/C MEPHeHIUKYISIPHO CHUIOBBIX
JUHUI OJHOPOJHOIO MAarHuTHOro mojs, BosHukaer OJIC 6,0-10-2 B. Omnpenenutre HHIYKIUIO
MarHMTHOTO TOJIS.

13. OnpenenuTe MarHUTHBIA TOTOK, MPOXOMSALIMNA Yepe3 MPSMOYTOJBHYIO IUIOMAAKY CO CTOPOHAMH
20x40 cM, ecnu OHa MOMEIIEHA B OJHOPOJIHOE MarHuTHOe noiie ¢ uaaykuueit 5,0-10-2 TA nox yriom
60° K TMHUAM UHAYKLIUHU TOJIS.

14. Ompepenute D/IC unaykuuu, Bo30yxJaemMyro B KOHType, eciau B HeM 3a 0,01 ¢ MarHUTHBIN MOTOK
paBHOoMepHO ymenbmiaercs 0,5 1o 0,4 BO, utoOsl B KoHTYpe Bo3Oyxaanack D/1C unmykuun 3,8 B.

15. Ompepenute MpOMEXYTOK BPEMEHH, B T€YCHHE KOTOPOrO MAarHUTHBIA MOTOK, MPOHHU3BIBAIOIIUN
KOHTYp, AobkeH yBenuuutbest ot 0,01 no 0,20 BO, uTtoObl B KOHTYpe Bo30yx)aanack DC nHIYKIMHN n
B.

16. Onpenenure D/IC WHIYKIMKM Ha KOHIAX KPBUIbEB CaMOJIeTa, UMEIOIWX UIMHY 12 M, ecimu
CKOpPOCTh €ro Ipu TOpHU30HTaIbHOM mojere 250 m/c, a BepTHUKalbHas COCTABISIONIAas MarHUTHOW
MHAYKIMU 3eMHOro Maruerusma 5,0-10-5 TA.

17. B ogHOpOAHOM MarHUTHOM mojie nmoJ yrioM 30° K HampaBlIEeHHIO BEKTOpa MHIYKLUH, BEIUYMHA
kotoporo 5,0:10-3 TA, naBmxercs HNPOBOAHMK CO CKOpocThlo 10 M/c; BEKTOp CKOPOCTH
NEPIEHIUKYIIAPEH TPOBOAHUKY. OINpenenuTe AIUHy IPOBOJHHUKA, eciid B HeM HaBoauTcs D/(C, paBHas
2,5-10-2 B.

18. Tpakrop obmero HazHaueHuss K-700 wmaer co ckopocthto 28 kMm/4. Omnpezpenure pa3HOCTb
MOTEHIIMAJIOB Ha KOHIIAX MEepeIHEeN OCH, €CIHM JJUHA €€ OKOJo 2,6M, BEepTHUKaJbHAas COCTaBISIOLIAs
MarauTHOTro mojs 3emiau 5,0- 10° TA.

19. Yemy pana D/IC caMOWHIYKIIMH, BO3HUKAIOMIAS B KATyIIKe C WHAYKTUBHOCTHIO 2,0-10-2 T, B
KOTOpOU TOK cuioi 7,5-10-2 A ucuezaer 3a n c?

20. MarnuTtHOe ToJie Kar ymku ¢ mHaykTHBHOCTRIO 0,1 T oOmamaer sueprueit 0,8 [[x. Uemy paBHa
CHJIa TOKa B KaTylIke?

21. TIpoBomouHast mpsiMOyToJibHasE pamka co cropoHamu 20 m 30 cM pacroyio’)keHa B OJHOPOTHOM
MarHMTHOM I0JI€ U NEPHEHIAUKYJSpPHA CUIOBBIM JIMHUAM. Onpenenure MHAYKLHIO 3TOro IMOJIs, €ClIu
npu ero ucyesnopenuu 3a 1,2-10-2 ¢ B pamke HaBoautcs cpeanss IC 3,5 mB.

22. YeMy paBHa MHAYKTUBHOCTb KaTYILIKH, €CIU NpoTeKaroumii mo Heil Tok cunoit 0,15 A co3maer
MOTOK MarHUTHOM uHAyKuu 7,5-10-3 B6?

23. Yemy paBHa MHIYKTUBHOCTbH IIPOBOJIHUKA, B KOTOPOM IIPU BO3pacTaHUM Toka oT 1,5 1o 1,8 A3anc
Bo30Oyxmaercs DIC camonnaykiuu 0,9 B?

24. 3a KakoW MPOMEXKYTOK BPEMEHHU B KOHTYpe MHAYKTHUBHOCTHIO 2,0-10-5 I' nmpu n3MeHeHHH TOKa Ha
0,5 A Bosamkaet J/[C camounnyknuu 10 B?

25. OmpenenuTte UHIYKTUBHOCTh KaTYIIKH, e€cid npu Toke 3,0 A MarHuTHOE mosie B Hel oOrnajgaer
sHepruen 6,0-10-2 JIx
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26. DnexTpuyeckas 1enb coOpaHa MO cxeme, MpelCcTaBlIeHHONH Ha pucyHKe. CONpOTHUBIICHHE ydacTKa
1enu | paBHO COMPOTUBIICHUIO yyacTKa 1enu 2. CpaBHUTE TOKH, KOTOPBIE MOKAXKYT aMIIEpMETPbI A 1
u A cpa3y 1ociie 3aMbIKaHUs KIIIo4a.

()
(A4 ——

-~

—~—

Pasznea 5 Kosie6anust 1 BOJIHBI

IIpakTuyeckoe 3anaTHe Ne23. MexaHnuyecKue KoJIeOAHUS U X XaPAKTEPUCTHUKHA

Hean padoTsi: chopMHUPOBATH MOHUMAaHUE PO (PU3UKH B (POPMUPOBAHUH KPYTro30pa BiiaJieHUE
OCHOBOTIOJIATAIOMIMMHU (PU3UYECKIUMHU MTOHATUSAME, 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSIMH;, YMEHHS
BBITIOJIHSTH PAaCUETHBIC M TpauyecKue 3a/1auu

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
[TPyS, Tlpy9, [TP62,I1P6

6, 11P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MPS,
MP10

MartepuanbHoe o0ecnieyeHmne:

WHJUBUIyaJIbHOE 33JIaHHU€, KOHCIIEKT JIEKIIHi, CIIpaBOYHbIE MaTEpHaJIbl, Pa3JaTOUHbI MaTepua

C 3aJlaHUsAMU,

Yka3anue:

[IpakTHueckoe 3aHATHE COCTOMT U3 JIBYX 4YacTell — TeopeThueckod M mpaktudeckoil. Ilocrne
U3Y4YEHUs TEOPETUYECKOTO0 MaTepHalla MO>KHO IPUCTYNATh K BBIOJHEHUIO MpakTH4eckoi yactu. OHa
COCTOHT U3 JBYX W OoJiee 3a7au JJIsl CaMOCTOSTEIHHOTO BBIMONMHEHUs. He 3a0biBaiiTe 0 MpaBUILHOM
O(l)OpMJ'IeHI/II/I pGIHCHI/IfL Ha BBIITOJIHCHUC HpaKTI/I‘-IGCKOFO 3alaHuA OTBOAUTCS ABAa aKaAEMHUUYCCKHUX Haca.

3apanmue:

IHopsaok BbINOJIHEHUS PA0OTHI:

=

[Tepen pemenueM 3amay pazodpaTh KpaTKUE TEOPETUICCKUE CBEICHUS
[IpoBecTu aHaM3 BENTUYHH, BXOISAIINX B (DOPMYIIBL.
3. PemmTh 3amauu ¢ mpUMEHEHHEM (QOPMYJT MAaTEMATHYECKOTO MasTHUKA, MPYKUHHOTO MasTHUKA, UX
CMEIIIEHHUS U YpaBHEHUSI TAPMOHUYECKOTO KoNiebaHusl. (camocTosiTenbHas paboTa).
Kpartkue TeopeTnueckue cBe1eHust
MexaHn4ecKkue KoaeOaHus
MexaHun4eckoe KoJie0aHue —
NBIDKEHHWE Tena (TOYKH) TO  KaKOW-THOOo
MIPOTUBOIIOJIOKHBIX HAMPABICHUSX.
Mexannuyeckas KoJiebaTejabHasi cUCTeMA
MIPOUCXOJIST MEXaHUYECKHE KOJIeOaHUs.
IMosi0keHne yCTOWYHMBOr0 PaBHOBECHSI — IOJOKEHUE, PABHOYIAJIEHHOE OT KpallHUX TOYEK
TPAEKTOPHH.

no

[IEPUOJUYECKHU ITOBTOPSIOIIEEC
TpaceKTOpUHU IIOOYEPETHO B

(MKC) — cucrema Ten, B KOTOPOil
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ITosiHOe KoIeDaHMe — OTMH 3aKOHYCHHBIHM LIUKI KoJieOaHuil, mocie KOTOpOro TEJI0 BO3BPAIAETCS
B HCXOJHOE COCTOSTHUE.

Bosppamaromasi (BHyTpeHHsis1) cHiIa (Fyosp) — CHIIA, CTPEMSAIIAsCS BEPHYTH TEIO B IOJIOKCHHUE
YCTOMYMBOT'O PaBHOBECHS.

CoOcTBeHHbIE KOJeO0aHUsI — KOJeOaHHs, COBEPIIAEMbIC TEJIOM I0J ACWCTBUEM OJHOM TOJBKO
BO3BPALIAIOIIEH CUJIBIL.

CBoOoanbie KoJieDaHUsI — KojeOaHUs, COBEpIIAcMbIE TEJIOM TMOJ JEHCTBUEM JABYX CHIIL:
BO3BPAIIAIOIIEH U CONTPOTUBIICHUS CPEBI.

BoiHy:K1eHHBbIEe KoJIe0aHMs — KoieOaHMs, COBEpIIaeMble TEJIOM IIOJ JIEHCTBHEM BHEIIHEH
BBIHYKJAIOIIEH CUIIBI.

Yapyrue kojed6aHusi — KojeOaHUs, TPU KOTOPHIX BO3BPAIIAIOLICH CHIIOW SBISETCS CHIIA
YIPYTOCTH.

MartemaTH4ecKuii MAATHUK — KosieOaTellbHAs CUCTEMA, COCTOSIIAs U3 MAaT€pHAIbHON TOYKH,
MOABEIIEHHOW Ha HEBECOMOW HEPACTSKUMON HUTH, U 3EMIIH.

®uznyeckuii MAITHUK — KoJiebaTenbHasi CUCTEMA, COCTOSIIIAs U3 Teja, KOJIEOIIOIEerocs BOKpYr
HEINOJBHKHOU OCH, U 3€MJIH.

Ilepuoouueckoe — KonebaHue, MPH KOTOPOM Bce (U3UYECKHE BEITHUYMHBI TOBTOPSIOTCS dYepe3
paBHBIE IPOMEXYTKH BPEMEHHU.

Tabnuna 1
Enununa
XapakTepucTuka O6o3nauenue, popmyna Onpenenenue
U3MEPEHUS
[lepuon ,_2z C JnuTenbHOCTh OAHOTO MOJTHOTO
@ KoseOaHus
Yacrora 1 n Cclr Uwucno konebanuii T B €AUHUILY
V=—=— = I—I
T t BpeMeHu t
[uknuyeckas yactoTa b= 2y = 2z pao Yucno konebaHuii 3a 21 €TUHUIL
(xpyrosasi) T c BpEMEHU
Cwmenienue () [TonoxxeHre TOYKH B JHOO0M
X M
MOMEHT BpeMeHH 1o OY
AMiunryna MakcumanbHOE OTKIIOHEHUE
A M MaTepUalIbHOU TOYKU OT
I0JIO’KEHUS] PaBHOBECHSI
daza t MrHOBEHHOE COCTOSIHUE
Q=—=at+@, pax .
T MaTepuaibHOU Touku o OX
Hauanphas daza 0o pan Casur ¢a3el B MOMEHT BpemeHn t=0

FapMOHMQQCKue - HpOCTCﬁIHHC KOHCGaHI/IH, IIpU KOTOPBIX UBMCHCHUC COCTOAHUSA KOJ'IG6J'IIOH.[CI\/JIC$I
BCJIMYHHBI IPOUCXOOUT IO 3aKOHY CHUHYCA UJIM KOCUHYCA.

‘X:Asi n(mt+(po)‘

X=Asinot=Asing — ToI4KOM X(t) = A sinot
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X=AC0S®mt=AC0S(p — OTTITHBaHHUEM X(p) = A sing
L=A®COSOL; Vmax = A®

a=-An>Sinot; oms=A®?

A:XmaXM kX2 m1)2 2 7]
p
coxpanenus sHeprun E=E,+E,
2
KA k
V= —_— = A . \/:
m m
Tabnuua 2
MareMaTnuecKkuil MassTHUK [IpyXMHHBIN MasATHHUK
—or Ly F=ma m
T_Z’T\g T=2n|— F =-kx

Yupyras cpena — cpelia, Ipu MEXaHUYECKOM BO3/IEHCTBUN Ha KOTOPYIO BO3HUKAET CHJIA YIIPYTOCTH.
Mexanu4eckasi BOJIHA — paclpocTpaHeHHE KoJeOaHuil B yIIpyrou cpese.

JIy4 — nmuHus, BAOJIb KOTOPOH paclpOCTPAHAETCs BOJIHA.

ITonepeunasi BoJIHA — BOJIHA, B KOTOPOM KOJIEOaHUS YACTHI] CPEIbl IPOUCXOAST MONEPEK Tyya.
IIponoJjbHAsi BOJIHA — BOJIHA, B KOTOPOH KOJIEOAHUs YaCTHIl CPeIbl IPOUCXOAT BJIOJIb JIyya.

6UO0bl Ilpooonvnvie nonepeunvle
HEHH ) !
vy LI ] ..
—> ! N B
oo
IHepeus Boanwt nepenocam snepzuro, no ne
nepenocam eeuiecmeo cpeovl
Yenosus B cpenax, riae Bo3HUKaeT B cpenax, rae
eo3nuknoeenusn | Fy,, npu nedpopmanuu BO3HHKAET Fypp




corcamu

npu aedopmaruu
cosuza

Cpeoa

B TBepapIX, KUIKUX,

ra3000pa3HbIX

B 1BepabIX, Ha
IIOBEPXHOCTU
KHUJKUX TeJl, Ha
IPaHMIIE pa3zena
JIBYX Cpefl C
pa3IMYHOMN
IJIOTHOCTBEO

Ipumep

3BYKOBBIC *BOJIHBI

BousHbl Ha mHype,
Ha TIOBEPXHOCTH
BOJIbI

Cropocmo

Y = AV pacnpoCTpaHSIOTCS C KOHEYHOU

CKOPOCTBIO, Pa3IMYHON B pa3HBIX cpelax

/nuna eonnwt

Paccrosnaue Ha KOTOPOC CMCIIACTCA BOJIHA 3a

epUoL

I= 9T
v

38yK0€ble 60J/IHbI

3ByKoBasi BOJIHA (3BYK) — BOJIHA, BBI3bIBAIONIAs Y YEJIOBEKA CIIyXOBBIE OIYIIECHNUS.
HNudpa3Byk — MexaHnueckre BOJIHbI ¢ yacToToi Huxke 16 I'ny; yabsrpasByk — Boiie 20000 I'm.

CkopocTh 3ByKa B BO3JyX€ MpU 0°C — 332 m/c, npu 20°C — 343 m/c; B Bozie — 1483 M/c, B xenese — 5850

m/c.

IIpumeps! pemenus 3agaq

1. YpaBHeHue rapmMoHuueckux KoneOaHuii Touku x=0,4cosmt. HaiiTu amrmuryny, mepuoa u

cMmernieHue Touku uepes 0,5 c.

HaHo: M. T.
x(t)=0,4cosnt

t1:0,5 C

A=? T=? x(t,)=?
v=?

«CI»

x=Acosmt

_2n

2n

x(t)=0,4cosnt

2n

o=—"=>T=—
T ®

T=—=2(c)
T

Pemmenue

Brruncnenus: A=0,4 m; o=,
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1
v=—=0,5Tnu
2
1 b
x(0,5)=0,4-cosmt-— =0,4cos— =0
2 2
2 I'py3 maccoii 0,4 xr coBepiraer KojeOaHUS B TOPH3OHTAIBHOW IUIOCKOCTH Ha MPYKHUHE

KeCcTKOCThI0 250 H/M. amruTyna KojeOaHui Tpy3a 15 cM. HAWTH MOJNHYI0O MEXaHHMYECKYIO IHEPTHUIO
Kosie0aHUH 1 HauOOJIBLIYI0 CKOPOCTh IBUXKEeHUA. TpeHneM npeHeopeus.

. 2 250-0,152
Hano: Ep:k,:\ L E, =0 5272 = 2,8 JT;x
MPY>KUHHbBIN v=0,15 l% =0,15-25 =
MAasTHUK E=E,+E~E, ’
M
=3,75~382%
C
m=0,4 kr k
2 2
mo° =kA"=v=A|—
k=250 u/m m
A=0,15M
E=?, Umax=?

Pemmnrn 3agaun
(n - Homep sawezo sapuanma no cnucky)

1. Hanummre ypaBHeHHE TapMOHHUYECKUX KOJIEOaHUI C aMILTUTYI0i 5 ¢M U HadaiabHOU (pazoi 450,
eciu B 1 MunyTy coBepiaetcst 150 konebanumii.

2. AMIIIUTYAa TapMOHUYECKHX KOJeOaHWil MarepuanbHOW TOuku N cM, mepuon 4 c. Haiimute
MaKCUMaJIbHbI€ CKOPOCTH M YCKOPEHWE U HAUIIUTE YPAaBHEHHE TAPMOHHUECKUX KOJICOAHUH.

3. MaremaTnueckuii MasTHUK JUIMHOW 56 cM 3a N MUHYT coBepiiaeT 40 MOJHBIX KOJeOaHW.
Ompenenure mepuoj KojaeOaHW MasTHUKA W YCKOPEHHE CBOOOJHOTO MaJCHHS B TOM MeCTe, TJIe
HAaXOJUTCS MasiTHUK.

4, MarepuanpHass Touka Kojebnercs c¢ uacroto v=10 k[ Onpegenure mnepuon, YUCIO
KoJ1e0aHui B MUHYTY U HUKINYECKYIO YACTOTY.
5. Onpenenute NepHOJ, YACTOTy, UMKIMYECKYH0 YacTOTy TapMOHHUYECKHUX  KoyeOaHui

o 2
MaTeMaTH4eCKOro MasTHUKa AIuHOM 1 M, eciin §=9,81 m/c”. Bo ckoJIbKO pa3 U Kak HaJ0 U3MEHUTH JJIUHY
MasITHUKA, 4YTOOBI TepHo/1 KojeOaHui yBeIUUmiIcs B 2 pasa.

6. AMIUTUTY1a TAPMOHUYECKUX KOJIEOaHUI MaTeMaTHUecKoro MasiTHUKa AinuHoi 50 MM, nepuoa 4 c,

T - o
HavanbHasg ¢aza —. Hammmure ypaBHeHHE 3TOro KoleOaHWs M HAWTUTE CMELICHHE KOJeOromencs
4

TOUYKH OT NOJI0kKeHUs paBHOoBecus npu t =0 n t=1,5 c.

. (7 =& o
7. Vpasuenue Ttouku x=0,02sIn| —t+— |. Halinutre nmepuona, MakCUMaabHOE 3HAYEHHE CKOPOCTH U
2 4
YCKOpEHHE.
8. Onpenenure IIMHY MaTEMaTHYECKOTO MasSTHHUKA, COBEPIIAIOIIETO OJHO MOJHOE KoyiebaHue 3a 2

2
c, eciu (=9,81 M/c”. Bo CcKoOmpbKO pa3 HYXHO H3MEHHUTHh JJIMHY MasTHHUKA, 4TOOBI YacTOTa €ro
KosieOaHU yBenn4muiIach B 2 pa3a?

0. VYpaBHenue rapMoHuyeckoro konebanus x=0,4sind5nt. Omnpemenure aMIUIUTYAy, TMEPHOI,
cMerneHne mpu t=n c.
10. Onpenenure KECTKOCTb MPYXKHUHBI, YaCTOTY, IUKJINYECKYIO YacTOTY, €ciu Teao Maccou 0,5 kr,

MOABEIICHHOE K TOU MPYXUHE, CoBepIIaeT Kojaedanus ¢ nepuoaom 0,2 c.
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11.  MarepuanbHas TOYKa COBEpIIAET rapMOHUYECKHe Konebanus ¢ ammummtyaoi 0,03 M u neprogom
0,2 c. CocTaBbTe ypaBHeHHUE KoeOanus u onpeaenure cmemnienue npu t = 0,1 c.

12.  Ilo any cdepudeckoil Yamky coBepuiaetT cBOOOIHbIC Konebanus 0e3 TpeHUsI MaJICHbKHUI IapuK.
Omnpenenure nepuoj KojaedaHus mapyka, eciii paanyc KpUBU3HBI Yalllku 2,45 M.

13. CocTaBbTe ypaBHCHHE TAPMOHHUYECKUX KOJEOAHUI MAaTeMaTHYECKOro MasTHUKA JIUHOW 2,45 M
u amruutyaou 0,1 m.

14. Tesno coBepiaeT rapMOHHYECKIE KoieOaHus o 3akoHy X = 20sinzt. Onpenenute CKOPOCTh Tea
mput;=05cut,=4c.

15.  VYckopenue cBOOOTHOTO MajcHHs HA OBepxHOCTH JIyHBI 1,6 M/c?. KaKOil JUIHHBI JOIKCH OBITH
MaTeMaTUYeCKUi MasTHUK, 4TOOBI €ero nepuoi koiedbanus Ha JIyHe Obut 1 ¢?

16. [Toctpoiite rpaduk TapMOHUYECKOTO KOJICOAHHSI YacTOTHI IO MapaMmeTrpam: aMIUIHTyAa 2 CM,
nepuon 0,4 ¢, HayanbHas ¢aza (. 3anumuTe ypaBHEHHE 3TOT0 KoJIeOaHusI.

17. Teno coBepiaer konebanus 1Mo 3akoHy X = 60sin2nt. Onpeaenure cKOpocTh Teaa npu t1 =1 c u
tg = 2,5 C.

18. Teno maccoil N rpaMm MOJABELIEHO HA MPYXKUHE, )KECTKOCTh KOTOPOU 2-10° n/m. Onpenenure
94acTOTY, IEPUOJI, IUKINIECKYIO YaCTOTY CBOOOTHBIX KOJIEOaHHIA ATOTO Tela Ha MPYKHUHE.

19.  MarepuanpHasi TOYKa COBEpPIIACT FaPMOHUYECKUE KOJIEOaHHs C aMILTUTY0M 4 CM U IIEPUOJIOM 2
c. Hanmummre ypaBHEeHUE TBUYKEHUS TOUYKH, €CJIM €€ JBUKEHNE HAYMHACTCS U3 MOJIO0KEHHUS Xo= 2 CM.

20.  KakoBa yacToTa 3BYKOBBIX KOJeOaHUI B cpelie, eclid CKOpOCTh 3ByKa B 3Toii cpeae 500 m/c, a
JuiiHa BosiHbl 2M? (OTBeT JaiiTe B repuax.)

21.  Ha paccrosHuu N M oT HabmogaTens paboyrie BOMBAIOT CBau C MOMOIIBIO Kompa. KakoBo Bpemst

MEXIy BUIUMBIM yAapOM MOJIOTa O CBal0 W 3BYKOM yzapa, yciblllaHHbIM HabOmomarenem? (OTBeT
naiite B cekyHaax.) CkopocTh 3Byka B Bo3ayxe 330m/c. OKpyriuTe OTBET C TOYHOCTHIO JI0 JECSThIX.

22.  CkopocTtb 3ByKa B Boze 1,5 km/c. Uemy paBHa JiMHA 3BYKOBOHM BOJIHBI, PACIIPOCTPAHSIOIICHCS B
Boze, mpu yactote 3ByKa 3 kI'nu? (OtBer naiite B MeTpax.)

®opma nmpeacTaBJieHus pe3yJbTarTa:
BrmoaHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurtepuu onenku:
3a IpaBHIIBLHO BBITIOIHEHHOE 33/1aHHUE BBICTABISETCS TTOJIOKUTENbHAS OlleHKa — 1 Oa.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNEe BBICTABIISIETCS OTPUIIATENbHAS OlleHKa — ) 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.2 Dj1eKTPOMAarHUTHBIE KOJIEOAHNUSI U BOJHbBI

IIpakTuyeckoe 3ansitue Ne24 Penrenune 3a1a4 Ha BU/AbI CONPOTHBJIEHUH B LeNAX MepeMeHHOr 0
TOKA.

Hean: cdopmupoBaTe mOHUMaHMEe ponu (U3MKK B  (QOPMUPOBAHMM Kpyrozopa u
(GYHKIIMOHATBPHOW T'PaMOTHOCTH YEJOBEKa JUIsl pEIleHUs NPaKTHUECKUX 3adad; A OOBSICHEHHS
YCJIOBUH MpOTEKaHUs (PU3MUYECKUX SIBICHUM, YMEHHs BBINOJHATh pacyeTHble U rpaduyeckue 3a1adH,
U3Y4YUTh CBOOOJHBIE AJIEKTPOMArHWTHbIE KoJeOaHHsS B KOHTYpe, BUJABI CONPOTHUBIEHUS B LENU
MEPEMEHHOT0 TOKA, UX OTJINYUS U OCOOCHHOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01, OK 02, OK 03, OK 09,I1K 1.1,ITIK 2.1
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MarepunanbHoe obecrnieyeHue:

WHAMBHUAYaAJIbHOE 33/1aHHE, KOHCIIEKT JIEKIIUA, CIIPaBOYHbIEC MaTepHAIIbI.

Ykazanue:

[IpakTHueckoe 3aHSATHE COCTOMT M3 JIBYX YacTed — TEOpEeTHYECKOW M mpakTuyeckoil. Ilocie
M3Yy4YeHUsl TEOPETHUYECKOTr0 MaTepHraia MOKHO MPHUCTYIATh K BBINOJIHEHUIO MpakTHdecko vyactu. OHa
COCTOHT U3 JBYX U Ooiiee 3a7ay JJIsl CaMOCTOSTEIBHOrO BhINMONIHEHUA. He 3a0biBaiiTe 0 mpaBUILHOM
oopmienun pemrenus. Ha BeImoHEHHE TPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS JIBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C TCOPECTUYCCKHUMMU CBCACHUAMMU HCIIOJIB3YA CChLIKY
https://znanium.com/catalog/product/1012153, §54,55, 56 BbimmcaB GhopmyIibl
OTMEUYEeHHBIC CKOOKamu , Harpumep( 54.1)

Pemure 3aaa4r, CaMOCTOSATCIIBHO HCIIOJB3ysA IPHUMEPBI U KpPaTKUE TCOPETHYCCKUC
CBCACHHUA.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:

[Tpubopsr

Cxema

Cuia Toka

Cnsur da3

Conportusie
HHUC

1. popmymna

I/ISY‘H/ITC W BBIITUIIINTC (I)OpMYJ'ILI I10 ,I[aHHofI TEMC B BUIC KPATKOI'0O KOHCIICKTA
PazbepuTe npuMepsl penIeHHbIX 3a/1a9

Pemmte camocTosTEIEHO 3aJadyu

Bemmonauts  Tect  https://znanium.com/catalog/product/1012153, ctp 334 —

[Tepemennsniii Tok; ctp 336 Tpanchopmarop

PohdE

Kparkue Teopernueckue cBeIeHHs

COHpOTI/IBJICHI/Iﬂ B ICTIHM IIECPEMCHHOT'O TOKa

Pesucrop Karymky nnaykrussocteio L Konpencarop emkoctsio C
comnpoTuBiieHneM R

U 0 =0 o=
0~0

P
wl 2 2

9=0 Y,U usmenserca B Hamnpssxenue onepexaer Tok  Hanpsikenue oTcTaer or

OIMHAKOBBIX (ba3ax, a 9. ga =2 =90" ToKa Ha ¢ =2 =90°
2 2

JHEPrusi pacXoauThCs Ha

TEIIOBOE JEUCTBHUE TOKA

R=22" (1+at) x=1

X =0 L
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https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1012153

2. 3aBUCUMOC
Thb L

R,
COMPOTHUBIICH R C
15000) oT
4acToTa
0 ®
0 - 0 (0]
)
3.
UHayKTUBHOE —
ornpeerIeHue
CONPOTHUBIICHUE,
AKTHBHOE — EMKkocTHOE —
—_— 00YyCIIOBJICHHOE SIBJICHUEM —_—
COTIPOTHUBJICHUE COTIPOTHUBIICHUE,
CaMOUHTYKITUH
oTpeouTeIs, 00yCIIOBJICHHOE HaJU4HUeM
Ipeo0pas3yIoIEero €MKOCTH B LIE€ITH
MTOJIBOJIUMYIO K HEMY
SHEPTHIO B APYTUE BUIBI
SHEPTUU
3akoH Oma U(t U U
I(t)=—() Iy =—% o ===
R Xy X¢

142
I[TosHOE CONPOTUBIICHUE LETTH ITepeMeHHoro Toka: Z= VR? + (wL — E)

3akon Oma AJIL aMIUTUTY JHBIX 3HAYEHMUH CUJIBI TOKa |0 U HaAIIPpSKCHUA Uo B OCTIM IEPEMEHHOT'O TOKA!

lo= UoVR? + (wL — —)’

PeakTHBHOE — COIIPOTUBJICHUEC HOTpe6I/ITeJ'I$I, HC HDCO6D&3VI-OH_ICFO IMOABOANMYIO K HCMY DHCPI'UIO B

Apyrue Buasl sHepruu (H-p pakera) X=X -X.=ol- i ;

X >X¢ — MHIYKTUBHBIN Xapakrep; X| =X, — pe30HaHC; X >X| — EMKOCTHBIN XapaKkTep

JleiicTByIOllee 3HAYEHHE MOINHOCTH TeEpPeMeHHOro Toka (P) — BelWYMHA, YUCICHHO paBHAs
MOIITHOCTH TIOCTOSSHHOTO TOKa Ppocr, MPH YCIOBHH, YTO 00a TOKa 3a OJMHAKOBOE BpEMsl, paBHOE
MEepPHOy TMePEMEHHOT0 TOKa 7, Ha paBHBIX pe3ucTOpax R BBIACIAT paBHBIE KOJIUYECTBA TETUIOTHI Q.

2 2
P:%:%:;j_;_ I[eﬁCTBYIOHlGG 3HAYCHHUC MOIIHOCTU MCPEMCHHOI'O TOKa 4YaCTO HA3bIBAIOT

AKTHBHOW MOUIHOCTBIO.

IIpuMepsl pelieHus 3a1a4

1. Karymka naayktuBHOCTBIO 0,1 ['H M akTHBHBIM conpoTuBiaeHueM 25 OM BKIIOYEHA B CETh
IIPOMBIIIIIEHHOTO NEPEMEHHOIO TOKa CO CTaHAAPTHOW 4acTOTOW. Omnpenenure TOK B KaTyIIKe, €CIIH
HanpspkeHue Ha ee BBogax 120 B.
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Hano: =Y. x =+/25% + (4-3,14-50-0,1)% =
X
KaTyIIKa x— JRZTXT = = /625+986 = /1611 = 40,10m
_ JRT T (@) = B
L=0,1 I'n R+ (=b) ly=120 5,
=JR? + 2nw)? 401
R=25 Om
v=50T1
U=120 B

2. Ha KOJIXO3HYI0 MOACTAHIMIO TOCTyHaeT TOK HampsbkeHHem 6600 B. mepBuunas oOMoTka
Tpancpopmaropa mnonactanuuu umeer 3300, a BropmuHas 110 ButkoB. Omnpexpenure pabouee
HaIpsHKEHUE B KOJIIXO3HOM JIEKTPOCETH M MOTPEOIIIEMYIO MOIITHOCTh cuia Toka B cetu 200 A nmorepsimMu
SHEpruu B TpaHchopmarope npeHeodpeyb.

3. Karymxka unnykruBHocTbio 0,1 I'H 1 akTUBHBIM conpoTuBiieHMeM 25 OM BKIIOYEHA B CETb
IIPOMBIIIJIEHHOT'O MEPEMEHHOIO TOKa CO CTaHAApTHOM uyacToToil. OmpenenuTe TOK B KaTyILKE, €CIU
HanpsbkeHue Ha ee BBogax 120 B.

JlaHo: KaTymka I — U_. % \."25" F{4:3,14.50.0,1)°
L=0,1Tu b

— T = = JH25 - ORG (I 4, 1 O
R=25 Om K=aR7 + X] * - ¥ '
v=50 T s . 120 .y
U=120B et A B T Y R
| =? | JRT 4 (2Zmely’ o

Pemmnts 3a1aun
(N - Homep sawezo sapuanma no cnucky)
1. Cuna Toka B mepBUYHOM oOMoTke TpaHcopmaropa 0,2 A, HampspkeHue Ha kiemMmax 220 B.

Omnpenenure HaIpsDKEHUE M CHITY TOKa BO BTOPUYHOM 0OMOTKE TpaHcdopMaTopa, eciu KodpUIueHT
Tpancpopmanuu 0,2.

2. [TepBuunas oOMoTka TpaHchopmaropa conepxut 800 BuTkoB, BropuuHas 3200. Onpenenure
K03 GHUIMEHT TpaHCHOpMAIHH.

3. Cuia ToKa B CeTH M3MEHsIeTCs 1Mo 3akoHy | = 8,5 Sin o t. Kakoe KOMHYecTBO TEIIOTHI BBIICIUT
ANIEKTPOKAMUH 3a 2 yaca paboThl, eciiu ero conpoTtusieHue 80 Om?

4. Cuna Toka B mepBUYHOM 00MOTKe Tpancopmaropa 0,6 A, HanpspkeHue Ha ee koHuax 220 B; Bo
BTOpu4HOU 00MOTKe 6 A 1 14 B. Onpenenure KII/] Tpancdopmaropa.

S. B nepBuuHOii 00MOTKe MOBBIIIaroIero tpancpopmaropa 80 BUTKOB, a BO BTopuuHOil 1280.

Hanpsokenne Ha koHnax nepsuuHoit ooMotku 120 B, a BenuunHa Toka Bo BropuyHoi oomotke 0,25 A.
Omnpenenute NOJIE3HYI0 MOLIHOCTh TpaHC(hOpMaTOpA.

6. Jns TpaHcnAuuMM paavonepenad MPUMEHSIOT MOHMKAIOUUN TpaHchOpMaTop ¢ HampsbKeHHEM
480 B no 30 B. Onpenenure mourHocTh Tpanchopmatopa ¢ KITI 96%, ecnu k Hemy noakmodeno 100
penpoIyKTopoB, moTpedstomux Tok 0,008 A.

7. Onpenenute yrosi moBOpOTa BUTKA B OJAHOPOJHOM MAarHUTHOM IIOJIE, 3Hasl, YTO MaKCUMalIbHOE
3Hauenne Toka 10042 A, a Tox B 1aHHbI MoMeHT 100 A.
8. Omnpenenure kodhdunmeHT TpaHchopMaIuu 3BOHKOBOTO TpaHCPopMaTopa, MUTAEMOTO CETEBBIM

TOKOM ¢ HamnpspkeHueM 220 B, ecnii mpeoOpa3oBaHHBIN TOK HMEET HanpsbkeHue 2 B.
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9. [lepBuynHass oOMOTKa MOBBIIIAIOIIErO TpaHcopmaropa umeer 45 BUTKOB, a BropuuHas 900
BUTKOB. [lepBuyHas KaTyllika BKJIIOYAETCS B CETh MEPEMEHHOro Toka ¢ HampsbkenueM 120 B. Kakoe
HanpsDKeHre OyeT Ha 3a)KMMax BTOPUYHON 0OMOTKH?

10. DJleKTpUYecKas ayra JA0JKHA ropeTh 1moj HanpsbkenueM N B, a B cetn 220 B. CkoJibKO BUTKOB
JOJDKHA COJepKaTh BTOPUYHAs OOMOTKa, €CIM B NEPBUYHON OOMOTKE, BKJIIOYEHHOW B CeTh, 385
BUTKOB?

dopma npeacTaBiaeHus pe3yJabrara:
BrImomHUTE 33a1aHUE B TETPAIH IS MPAKTUYECKUX PadoT.

Kputepuu onenkmu:
3a MpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTpUIIATENbHAs olleHKa — 0 OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUILHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmasniemcs 3a 60 — 79% npaBUIbHBIX OTBETOB
Oyenka «Heyoosiemeopumenvroy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.2 Dy1eKTPOMAarHUTHBIE KOJIEOAHNUS U BOJIHbBI

IIpakTuyeckoe 3ansaTue Ne 25 Peuienue 3aga4 no reMe «JIeKTPOMAarHUTHbIE KOJIeOAHUS H
BOJIHBD»

Heanb: cdopmupoBaTe nNOHUMaHME ponau (U3MKM B (QOPMUPOBAHMU  Kpyrozopa u
(YHKIIMOHAJIBLHOW TI'PaMOTHOCTH YEJIOBEKAa JJIsi PEIIEeHUs MPAKTHUYECKHUX 3a/ay; YMEHHUsS BBIIOJIHATh
pacueTHble U rpaduyeckue 3afayd, U3y4uTb CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B KOHTYpE,
BU/JIbI COMPOTHUBIIEHUS B LIENU IEPEMEHHOTO TOKA, UX OTINYNSA U OCOOCHHOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 09,IIK 1.1,IIK 2.1

MarepunanbHoe obecnedeHue:

MHAMBUAYaJIbHOE 33/1aHUE, KOHCIEKT JIEKIIUHA, CIIPaBOYHbIE MaTepHaIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckoil. llocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MO>KHO IIPUCTYNATh K BBINOJIHEHUIO MpakTH4eckon yacTu. OHa
COCTOMT U3 JBYX U Ooiiee 3a7ay JJIsl CaMOCTOSTENbHOrO BhIMONHEHUs. He 3a0biBaiiTe 0 ImpaBUIBHOM
oopmienun pemienus. Ha BeImosHEHNE NPAaKTUYECKOTO 3a/laHUs OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C TEOPETUYECKUMU CBEICHUSMHU HCIIOJIb3Ys CCBUIKY
https://znanium.com/catalog/product/1012153, §57 BeimucaB HopMyIibl OTMEUCHHBIC
ckoOkamu , Hanpumep( 57.1) u T.4.

Pemmre 3amaun, caMOCTOSITENIBHO HCHOJNB3YS MPUMEpPbl U KpaTKUE TEOpETHYECKHE
CBEZICHHUS.

ITopsinok BbINOJHEHHS PadOTHI:

W3yunte n BeimumuTe GopMyJsibl O JaHHOW TeMe B BUJE KPATKOIO KOHCIEKTa
Paz6epute npuMepsl pelIeHHbIX 3a/1a4

Pemmre camocToATEIHEHO 3aJa4u

Bemonaute  Tect  https://znanium.com/catalog/product/1012153, crp 337
<<9J'IGKTpOMaFHI/ITHI>Ie BOJIHBD)

PoONE
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Onpenenenne

[Tpouecc

VYcnoBue
BO3HUKHOBEHUS

KoJiebanuil

[Ipumep

3aKoHBI
T=2r/L-C —
dopmyna Tomcona

1
27\ LC

V0=

W, =

=l
O

OHeprus

Rup=0 -
cooctBennbie DMK

E.=E.. vo=const

DJIeKTPOMATHUTHBIE KOJIe0aHu sl

Hesaryxatomue kojebaHuUs, BO3HHMKAIOIIME IO/ JICHCTBHEM BHEITHEH
nepuoanuecku ndmenstomercs IC e=gocosmt

[Ipouecc, mpu KOTOPOM AJIEKTPOMArHUTHOE II0JIE€ IEPUOJUYECKU
W3MEHSETCA 110 BpEMEHU

ITocnenoBarenbHOE COETMHEHHUE:
1) KoHJIeHCaTOpa, HAKAIUIMBAIOLIETO YHEPTUIO AIEKTPUUECKOTO OIS,
2) KaTyIIK1 HAKaIUIMBAIOLIEH S3HEPT U0 MATHUTHOTO T1OJIS;

3) BO3HUKHOBEHHE CBOOOJHBIX KOJICOAHWI B KOHTYypE OOYCJIOBIICHO
SABJICHUCM CAaMOHWHIAYKIUH

DneKTpuUecKas Ielb, COCTOSAMAs W3 KOHJCHCATOpAa W KATYIIKH, B
KOTOPOW DJHEPrusi 3JEKTPUYECKOTO IIOJISI TPEBPAIIAeTCsS B JHEPTHUIO
MarHUTHOTO TIOJISE U 0OpaTHO

g

=
Te
- L
R—Q
1. BoiHyxnennsle konebanuss. Kmou B «I» —  3apspkaercs
KOHJIEHCATOoP.

2. CobctBenHble kosneOanus. Kitou «2» snekTpuueckoe mone &
MarHuTHOE ToJje. YacTh SHEPTHH TPATUTCS Ha HarpeB mpoBoaoB R—Q
KoJe0aHus 3aTyXarolue.

Jlnst moepkaHusl HEe3aTyXaloMUX KoJieOaHUM mepeBoAnM K4  «1»,
3aTeM B «2». BeIHYX)IeHHBIE — He3aTyXaronme KoaeOanus

[IpeoOpa3oBanre HHEPrUM  OBJIEKTPUYECKOTO TMOJS B  JHEPTHUIO
MarHMTHOTO TIOJISt 1 HA00OPOT MO0 TApMOHUYECKOMY 3aKOHY E, «>E,

. e p=

i = =l

C =  E—— 1
i

i = — Pl
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3JIeKTpOMaFHI/ITHLIe BOJIHBI

Onexmpomaenumuas 6oana (OMB) — pacnpocTpaHeHHE DJIGKTPOMAarHUTHOTO OIS B

IIPOCTPAHCTBE C TCUCHUECM BPCMCHHU.

cAt

paccrostHue oT paauoiokannonHo# craniuu (PJIC) no oobekra: AS = —

OMB (B 3aBUCUMOCTH OT JAJUHBI BOJIHBI A) ENST HA AUANa30HbI:
1) mmuaEBIe A > 1000 M; 3) kopotkue 10 <A <100 m;
2) cpeaaue 100 < A <1000 m; 4) ynprpakopoTtkue A < 10 m.

CKOpOCTb BOJIHBI B CPCC 3aBUCUT OT JJICKTPHUIYCCKHUX U MAaIrHUTHBIX CBOMCTB CpCabIl:

9
Jymaa BostHEI A=9*T = ~ B CpeJie; Juis Bakyyma Ay =c*T =

VR

C C

C
:;; —= \/Eu=n>1- ontuyeckasi MIOTHOCTb CPEIbI

C

v

C

A
A== :70; c- cKopocmb IMé 6 6aKyymy unu 6 ¢o3dyxe- 3*108mu/c

v

IIpumeps! pemenus 3agaq

1. Cuma ToKa B CETH M3MEHSCTCS II0 3dKOHY i:4,2 sinmt. Kakoe KOIMYECTBO TEIIOTHI BBIACIINUT

9JIEKTPOKaMUH 3a 1 4 paboThl, eciu ero conporusierue 70 Om?

Jlano: Q=I*,Rt Im=4,2A

AJIEKTPOKAMUH i=lSinot 1,=0,707-4,2=3A

- : 2 3_9 2106 e

i1=4,2 sinmt l, = 1 ~0,707-1_ Q=370-3,6-10°~2,3-10° I«
5 V2

t=3,6-10°c =2,3 MJlx

R=70 Om

Q=?

2 B YCTaHOBKaAx JJIsA BHCKTpOFHHpaBHquCKOﬁ 06pa6OTKI/I MaTCpHraJIOB KOHACHCATOPLL pa60qero

KOHTYpa ABJIAIOTCA CMKOCTHBIMU HAKOIMWTCIAMU SHCPIUH. Onpe,ueJmTe HaI/I6OJ'H:I_Hy10 (927018%

KpaTk

OBPCMCHHOI'O TOK4, BO3HHUKAKOMICTO B MLCIIK IIPHU HpﬂMOfI PaspAaKe TAKOro KOHACHCATOpA Ha
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MPOBOJHMK, €CIM M3BECTHO, YTO 3aHECEeHHas 3Heprus B KouaeHcartope 10 k/[X, MHIYKTHUBHOCTH

koHTypa 0,03 MKIH.

JlaHO: K — KOHTYD E,~=Eu 5.10%

Imax = ——5 =10,66:10%"%

E=10* Ik U 8-10

-0,8-10% =8.10°A
L=310°Tw s oL’
T2
U
I — 2E3.l
e L

Imax =?

Pemmntsh 3a1a4n

(n - Homep sawezo éapuanma no cnucky)

1. Bynyr 1u HacTpOEHHI B PE30HAHC KOHTYPHI MepeJaTInKa U NpUeMHHUKa, eciii ux napameTpslr Cq = 200
I[ID, Ly =2 mI'r; C, =100 I1dD; L, =4 mI'H?

2. KonebarenbHbBII KOHTYP COCTOMUT M3 KOHAEHCATOPAa €MKOCThI0 SMK®D M KaTyIIKH MHIYKTUBHOCTBHIO
0,2 I'n. Onpenenure MakCUMalbHYIO CHJIYy TOKa B KOHAEHCATOpE, €ClM MaKCHMajbHas Pa3HOCTh
MOTEHINAJIOB Ha 0OKIaaKkax KoHaeHcaropa 90 B. [lorepsmMu Ha HarpeBaHue MPOBOJOB IPEHEOPEUb.

3. DJIC wHayKuuu, BO3HUKAOIIAs B paMKe IMPH BPALEHUH €€ B OJHOPOJAHOM MAarHUTHOM TOJe€,
U3MeHseTCs 1o 3akoHy e = 12 sin100 nt. Onpenenure aMIIMTYAHOE W JACHCTBYIOIICE 3HAYCHHE
O/1C, nepuon, yactory, MrHoBeHHOe 3HaueHue IJC mpu t =n c.

4. MarHuTHBI TOTOK B paMKe, PaBHOMEPHO BpallalolIMiics B OJHOPOJHOM MAarHUTHOM IIOJIE,
U3MeHsieTcs 1o 3akoHy @ = 3 - 10 cos157t. Haiiaute 3aBHCHMOCTH MIHOBEHHOTO 3Hauerns DJIC
WHIYKIIMHM, BO3HUKAIOIIEH B paMmke, OoT BpeMeHH. OmnpenenuTe MakCUMallbHOE W JIEHCTBYIOILEE
3Hauenue JJIC, nepuoa 1 4acToTy TOKa.

5. B pamke, paBHOMEpHO BpallaroLIEHcs B OAHOPOJHOM MArHUTHOM IIOJIe, MHIYLUUPYETCS TOK,
MI'HOBEHHOE 3HaU€HHE KOTOPOT'o BbIpaxkaeTcs GopMyrnoi

6. 1 = 3 sin157t. Onpenenute aMIUIUTYIAHOE, JCHCTBYIONICEe 3HAUYCHHE TOKA, MCHOBCHHOE 3HAUCHHE
Toka nipu 0,N ¢, nepuoa u 4acTory.

7. Ormpenenure MakCUMaJIbHOE U JIeliCTBYIONEe 3HaYeHue nepeMeHHoi D/1C, Bo3HUKaroIIel B paMKe pu
€€ PaBHOMEPHOM BpAILEHUH B OHOPOJHOM MarHUTHOM IIOJIE, €CJIU IIPU YIJIE TOBOPOTA paMKH Ha 45°
mraoBeHHoe 3Hauenue JJIC 156 B.

8. Omnpenenure MakcumaibHyto J/1C, 3Has, uTo NpH 30° 3JIC naykumm 110 B.

9. B konebarenbHOM KOHTYpEe € WHIYKTUBHOCTBIO N MI'H MakcHMalbHOE HampspKeHHE Ha OOMOTKAx
koHzeHcaropa 200 B. ompenenure mepuon koneGaHM CBOOOTHBIX 3JIEKTPOHOB B KOHTYPE, €CIH
MaKkcCUMaJlbHas cuia Toka B KoHType 0,2 A.

10. Onpenenute cuiry TOKa B KOJeOAaTEILHOM KOHTYPE B MOMEHT IIOJIHOW pa3psIKd KOHJIECHCATOpa,
€CJIM DHEPIrusl MATHUTHOTO TOJIS1 KaTYILKU 4,8-10'3 JIx, a unykTuBHOCTD 0,24 T'H.

11. Onpenenute SHEPrUIO NEKTPUUYECKOTO MOJIsI KOHJEHcaTopa eMKOCThbio N MK®D, eciau HampsoKeHue
Ha ero oOkiankax 400 B.

12. Onpenenute Mepuo U 4acTOTY COOCTBEHHBIX DJIEKTPOMATHUTHBIX KOJEOaHH KOHTYypa, €CIH €ro
UHIYKTUBHOCTDH 1 MI'H, a emkocTh 100 HO.

13. Onpenenute cuily TOKa B KOJEOATEIHLHOM KOHTYpPE B MOMEHT IIOJIHOW Pa3psIKd KOHJICHCATOpa,

€CJIM PHEPTUsl MarHUTHOTO 1oJI KaTtymku N mJx, a unayktuBHOoCcTh 0,12 I'H.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27,

28.

29.

NupykTUBHOCTH KonebaTenbHoro koHTypa 500 MKI'H, Kakyro eMKOCTh CIIEAYeT BBIOpaThb, YTOOBI
HACTPOUTH €ro Ha yacTtoTy 1 mI'u?

B ycraHoBKax ISl SNEKTPOTHAPABIMYECKONM OOpabOTKH MarepHalioB KOHJICHCATOp pabovero KOHTypa
SIBJISIETCS. EMKOCTHBIM HaKonureneM sHepruu. Onpenenure HanbobIIYI0 CHITy KPaTKOBPEMEHHOTO TOKA,
BO3HHUKAIOILIETO B LIEMHU IIPU MPSMOI paspsaKe TaKOro KOHIEHCATOpa Ha IIPOBOIHUK, €CIIM U3BECTHO, YTO
3anaceHHas 3Heprus B konjeHcarope 10 k/[x, naayktuBHOCTh KoHTYypa 0,03 Mkl H.

KonebaTenbHblil KOHTYp COCTOUT U3 KOHJIEHCATOpa eMKOCThI0 3 MK®D U KaTyIIKH MHAYKTHBHOCTBIO
2107 I'n. Omnpenenure cOOCTBEHHYIO YaCTOTY JEKTPOMArHUTHBIX KOJIeOaHW B KOHTYPE.

B karymke MHAYKTUBHOCTBIO N 102 T COBEPIIAIOTCS AIEKTPOMArHUTHBIE KOJIEOAHHSI C MIEPHOAOM
10%¢. Ornpenenure eMKOCTh CHCTEMBI.

KoneOarenbHblii KOHTYp COCTOMT M3 KOHAeHcaTopa emkoctbio 0,601 mMx® u xarymku c
UHIYKTUBHOCTBIO 10* TI'n. Onpenenure TEPHOJ, YACTOTYy COOCTBEHHBIX 3JIEKTPOMAarHUTHBIX
KoJIeOaHUM KOHTYpa.

Kougencarop emxocTbio 3-10° Mk®, 3apspkeHHbIH 10 HEKOTOPOTO MOTCHLMAIA, PaspsoKacTces, 3aTeM
3apspKaeTcs uyepe3 KaTymky ¢ MHAyKTUBHOCTHIO 1,8 MkI'H. Onpenenute nepuon konedanuii. [Touemy
KaXJ10€ Nocleayoliee KojaedaHue AaeT Ha 0OMOTKaX KOHJIEHCATOpa MEHBIIIYIO pa3HOCTh TOTEHIUANIOB,
4yeM npensiayiiee?

Onpenenure MEpUOa M YaCTOTy COOCTBEHHBIX KOJeOAaHWU B KOHTYype Mpu eMKocTH 2,2 MKD u
uHayktuBHoctu 0,65 mIH.

BrerurcnuTe 49acToTy COOCTBEHHBIX KOJICOaHW B KOHType ¢ compotuBieHueM 0 Owm, eciu
WHJYKTUBHOCTh B 3TOM KOHType 12 mI'H, a emkoctes 0, 88 Mx®. Kak wu3mMeHutTcs wyacrora
KoJ1e0aHui, eciiu MOCIe10BaTeNIbHO BKIIOYUTH B KOHTYP €Ill€ N TaKUX )K€ KoHJeHcaropa?

UeMy paBeH mepuo]i COOCTBEHHBIX KOJIEOaHUI B KOHTYPE ¢ MHAYKTUBHOCTBIO 2,5 MI'H 1 eMKOCThIO 1,5
Mk®D? Kak u3MeHUTCS TIepro1 KojieOaHui, eClTi MapalielIbHO K KOHJICHCATOPY MPUCOCAUHUTE emie 3
TaKuX ke KoHjeHcaropa?

Pe3onanc B xonebarenbHOM KOHTYpe Hactymaer mpu dactore 4,2 k[ 'u. Onpenenure HHIYKTHBHOCTD
KaTYyIIKH, €CIIH eMKOCTh KOHeHcaTopa 2,2 MKD.

B xonebGarensHOM KOHTYype ¢ HMHAYKTUBHOCThIO 0,4 I'H M eMKOCTBIO 2:10° @ aAMIUTUTYJHOE
3nauenue Toka 0,1 A. Kakum Oyner HampspkeHUE B KOHJEHCAaTOpe B TOT MOMEHT, KOTJ/Ia SHEPTUu
ANEKTPUYECKOTO M MarHuTHOro mojeil OynyT oauHakoBbl? KonebaHus KOHTypa CUMTaTh
HE3aTyXalolUMH.

Ornpenenutsb JJIMHY BOJHBI, €CiTi ee azoBas ckopocTh 1500m/c, a wacToTa konebanuii N I'1r.

Kakoii myts mpoiinet ¢a3a BonHoBoro nemwxkeHus 3a 0,02¢, ecnu yactota konedbanuii 2MI ', a nirHa
BOJIHBI 150M.

Onpenenuts 4aCTOTY M3IyYEHHs YIbTPA3BYKOBOI'O I'€HEPATOpA, €CAM MOCBUIAEMBI UM HUMIYJIbC,
conepxarmmii 100 BomH, mpooikaeTcs N. ¢

Onpenenuts JUIMHY BOJIHBI YJIBTPAa3BYKOBOIO I'€HEpPATOpa B aIIOMUHUM, €CJIM YAaCTOTA YJIbTPa3ByKa
3MI'1, a cKOpocTh B almoMuHUM 5,1%* 10° m/c.

Pamuonepenarunk pabotaer Ha yactrote 6 MI'1. Ckonpko BoMH HaxoauTcs Ha pacctosHuU 100xM
10 HAINPaBJICHUIO PACIPOCTPAHEHUS paJuocUrHana’?

®opma npeacraBiaeHus pe3yJabTara:
BbInonHuTh 33/1aHUE B TETPAaU AJIs MPAKTHUECKUX padoT.

Kpurtepun onenkmn:

3a mMpaBUIIHLHO BBHITOJIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTEIbHAS OlleHKa — | Oasu.

3a HeMpaBUWIIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BHICTABIISICTCS OTpHUIIaTeNbHAs olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenbHoy svicmagisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB
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Tema 5.2 DyleKTPOMarHuTHbIe KOJIe0AHUS U BOJIHbBI

IpakTuyeckoe 3ansaTue Ne 26 Pemenue 3anpau Ha temy @opmyJibl TpancdopmaTopa

Leap padorsi: chopMupoBaTh MOHUMAHKUE POJIU PU3UKHU B (POPMHUPOBAHUU KPYro3opa BIlaJicHHE
OCHOBOMOJIAraiuMu (HU3MUECKUMHU MOHATHIME, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSIMU;, YMEHUS
BBITIOJIHATH pacyeTHbIE U rpaduuecKue 3a1auu

BoinosiHeHHe padoThI cNIOCOOCTBYET (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 09,IIK 1.1,IIK 2.1

MarepuanbHoe ofecmedeHUe: TETPaab Ui TPAKTHYSCKUX pPaboT, pydka, METOTUYCCKHEC
PEKOMEH/IAIINH 110 BBIIIOJIHEHUIO PA0OTHI, JIMHEHKA, KapaH aIll.

Yka3anmue: [IpakTuueckas pabota COCTOUT U3 ABYX YacTed — TEOPETUYECKOM M MPAKTUYECKOU.
[Tocne u3ydenus: TEOPETUIECKOTO MaTepraia MOKHO MPUCTYIATh K BBITIOJHEHUIO TPAKTUYECKON YaCTH.
Ona coctouT W3 JAByX U Ooriee 3agad Juis CaMOCTOSITENILHOTO BbINONHEHUsA. He 3a0biBaiite o
MPaBWIBHOM O(OpPMIICHUM pelieHus. Ha BBIMOTHEHHE MPAKTHYECKON OTBOIUTCS J[BA aKaJICMHUYCCKUX
qaca. [Topsnok BeinonHeHus paboTh

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

=

[epen pemenuem 3agad pa3odparh KpaTKHE TEOPETUIECKUE CBEICHUS

[IpoBecTu aHaMM3 BETUYHH, BXOJIAIINX B (DOPMYIIBL.

3. Pemmrp 3amaum ¢ mpumeHeHueM QOpMys Koie0aHWK B CETH IEPEeMEHHOTO TOKa, BHIOB
COMPOTHUBIICHUS B IENH TEPEMEHHOr0 TOKa, (Gopmya TpaHCHOPMATOPOB Pa3IUYHOTO BHIA
(camocrosTenpHas padboTa).

no

Kparkue Teopernueckue cBeIeHHs
Kparkue TeopeTnueckue cBeeHHs

TpanchopmaTop
BHUJIBI OBBIIIAIOIIHN OHM KON

Omnpenenenue Tpancdopmarop, y | Tpanchopmarop, y
KOTOpOTO YHCIIO | KOTOPOTO YHCIIO
BUTKOB BO | BUTKOB BO
BTOPUYHOU OOMOTKE | BTOpPUYHOM OOMOTKE
OoipIie, YeM B | MEGHBIIIE, YeM B
IIEPBUYHOMN IIEpBUYHON

Pucynok

94



Koaddumuent n<l n>1

Tparchopmanm
& o, U, 1§
KHI[ Mpancgopranopa = 5 -100% ~ 99%
TpaHchopmaropa P,

IIpumepsl penienns 3axa4:

1. Ha xomxo3Hyl0 NOACTAaHNIMIO MOCTYMaeT TOK HampsbkeHueM 6600 B. mepBuunas oOMOTKa
Tpanchopmaropa mnonacranuuu umeer 3300, a BropuuHas 110 ButkoB. Ompenenute pabouee
HalpsDKEHUE B KOJIXO3HOW DIICKTPOCETH M IMOTPEOIIIEMYIO MOIITHOCTD CHJla Toka B cetu 200 A moTepsimMu
SHEPrUH B TpaHc(hopMmaTope npeHeOpeys.

Tlauo: o _ Uy U, Z 6600110 _ .0 o
TpaHcdopmarop ©2 512.(02 3300

U;=6600 B v "o [P,=220-220=44-10°Br=44kBT
®1=3300 B Po=Uzl2

®,=110

1,=200 A

Uy, Po=?

2. Cuna Toka B epBUYHOI 00MOTKe TpaHcpopmaropa 0,5 A, HanpspkeHue Ha ee kKoHIax 220 B,
BO BTOpPHYHON 00MOTKE cooTBeTCTBeHHO 8 A 1 12 B. Onpenenute KII/] Tpancdopmaropa.

JaHo: P 12-8

n

= — . 00 — [0)
n=-".100% =7 520.05 100% = 87%

TpanchopmaTopa

R

11=0,5 A =U2—:2-1OO%

171
1,=8 A
U;=220 B

U,=12B

n=?

Pemmnrn 3agaun

(n - Homep sawezo eapuanma no cnucky)
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1. Cuna Toka B mepBu4HONM 00OMOTKe TpaHchopmaropa 0,2 A, HanpspkeHue Ha kiemmax 220 B.
Omnpenenure HampspDKEHHE W CHJIY TOKa BO BTOPUYHOM OOMOTKE TpaHcopmaropa, eciu
kodurment tpanchopmanuu 0,2.

2. IlepBuunast oOMoTka TpaHcopmaropa coaepxut 800 BuTkoB, BropuuHas 3200. Ompenenure
ko3 urmeHT TpaHchopmaIyu.

3. Cua TOKa B CeTH M3MEHsieTcs 1o 3akoHy 1 = 8,5 sin ® t. Kakoe KOJIMYeCTBO TEIUIOTHI BIICIHT
AJIEKTPOKAMUH 3a 2 yaca paboThl, eciiu ero conpoTtusienue 80 Om?

4. Cuna Toka B mepBUYHOI 00MOTKe Tpancopmaropa 0,6 A, HanpspkeHue Ha ee KoHiax 220 B; Bo
BTOpH4HON 00MOTKe 6 A 1 14 B. Onpenenute KII/] Tpancdopmaropa.

5. B mepBuuHOii 00MOTKe MOBBIIIaroOImero Tpancpopmaropa 80 BUTKOB, a Bo BropuuHoil 1280.
Hamnpspkenne Ha koHIaX nepBuyHOM oOMoTku 120 B, a BenmunHa TOKa BO BTOPUYHOM OOMOTKE
0,25 A. Onpenenure MOIE3HYIO MOITHOCTH TpaHCcPopMaTopa.

6. Jns TpaHcismuM paguornepenady MpUMEHSIOT MOHIKAIOWUN TpaHchopMaTop ¢ HampsbKeHHEM
480 B nmo 30 B. Ompenenure MmomHOCTh TpaHchopmaropa ¢ KIIJI 96%, eciu k Hemy
noakimoueHo 100 pernpoaykTopos, norpedistomux Tok 0,008 A.

7. B mepBuuyHOH OOMOTKE MOBBIMIAIOIIETO TpaHCpopmaropa N BUTKOB, Bo BropuuHoi — 2000
BUTKOB. Kakoe HampspkeHHe Ha 3a)XUMaX BTOPUYHOW OOMOTKM MOMKHO TOJYYHTh, €CIIH
BKJIIOYHTH TpaHCPOPMATOp B ceTh ¢ HanpspkeHneM 110 B?

8. IlepBuunas obmotka Tpancopmatopa coaepxkut 800 BuTkoB, BTopuuHas 3200. Onpenenure
Kod(puUmeHT TpanchopMaIum.

9. Karymka uHAYKTUBHOCTHIO N ['H, akTHBHBIM compoTuBieHueM 25 OM BKJIIOYEHA B CETh
IIPOMBIIIJIEHHOT'O NEPEMEHHOIO TOKA CO CTaHAAPTHOW yacToToil. Omnpenennure TOK B KaTyIIKE,
€CJIu HamnpspbkeHue Ha ee BBogax 120 B.

®dopma npeacTaBiaeHusl pe3yJabTarTa:
BrimoaHuTh 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurtepuu onenku:
3a IpaBHIIBLHO BBITIOIHEHHOE 33/I1aHUE BBICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — | Oa.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyooeemeopumenvhoy svicmasisemcs 3a Menee 60%0 npaBUIBHBIX

Tema 5.3

Ontuka [MpakTuyeckoe 3ansitue Ne 28 Pemenne 3a1a4y Ha TeMy 3aKOHBI OTPaKeHUs U
NpeJIOMJICHH CBeTa.
Lenb: chopmupoBaTh MOHMMAaHUE POIM (UMK B (HOPMUPOBAHMU KPyrosopa M (QpyHKIHMOHAIBHOM

rpaMOTHOCTH Y€JIOBCKa JJIA PCIICHHA IMPAKTUYCCKUX 3a/ad, U3YYHUTH 3aKOHBI PACTIPOCTPAHCHHA CBCTA.
XO,Z[ ﬂyqeﬁ. 3aKOHEI OTpAXXCHUSA U MPCIIOMJICHHUA U IPUMCHATH UX ITPU PCIICHUN

Brinosinenue padorsl cnoco6cTByeT GOPMUPOBAHUIO:
[TPyS5, Tlpy9, I1P62,ITP66, 11P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10

MarepuanbHoe ofecnedyeHue: TeTpaab s MPAKTUYECKUX pabOT, pydka, METOJUYECKHE
PEKOMEHIALIMH 110 BHIIIOJTHEHUIO Pa0OTHI, IMHEHKA, KapaH Ialll.
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Yka3zanue: IIpaktuueckas paboTa COCTOMT M3 ABYX YacTe — TEOPETHYECKON M MPAKTUYECKOU.
ITocne n3ydeHns TeOpeTUHIECKOro MaTepHaa MOKHO IPUCTYIATh K BBIIOJHEHUIO IPAKTUYECKON YacTH.
Ona cocrout u3 JByX u Oosee 3amad Al CaMOCTOSATENIBHOrO BhIMOMHEHMsA. He 3abbiBaiite o
IIPaBUIBHOM O(QoOpMIIEHHH pelleHus. Ha BbINOJIHEHHE MPAKTUYECKOM OTBOAMTCS JIBAa aKaJIEMHUYECKUX
yaca. [Topa10K BBIIOTHEHUS paOOTHI

IMopsinok BbINOJIHEHUS PA0OTHI:
1. PaccMOTpUTE TEOpETHUECKHI MaTrepuaa II0 TeMEe M MPUMEPHl PEIICHHs 3amad  (CMOTPH
METOAUYECKOE IIOCOOHE).

2. Pemmute camocrosaTensHyto padoty. Odopmute perieHue THCbMEHHO B TETPAJIH.
Xox padoThl

1. Teopus.
3aKOHBI TEOMETPUUECKON OMTUKHU

|.  3akon nmpamonuneiinoco  pacnpocmpaneHusi  céema. ceéem 68  O0OHOPOOHOU  cpeoe
PACnpoOCmMpaHsemcsi NpAMOIUHENHO.

JIyu — n1HUsA, BAOJIB KOTOPOH paclpOCTPaHAETCs CBETOBAst DHEPTHSL.
Hoxazamenvcmeo:

1) oOpa3oBaHue TCHEH U MOIYTEHEH OT MPESIMETOB;
2) TMOIJIOLIEHUE CBETA HEMTPO3PAYHBIMU IIPEIMETAMH.
_ 8 _ 8 _ 8
Us s050 = 3-10° M/c=c; v, Ho = 2,25-10° M/C; Us emerze = 2:10° M/c.

Il. 3axon nezasucumocmu ceemogvix yueli: 1yuu NpuU nepecedenuy ne 03mMywaiom opye opyeaa.

1. 3axon ompaosicenus ceema.

Veon nadenus () (ompadsicenus y)— yroi, 00pa3oBaHHbIN nadarowum (OmMpaxcenmvim)

a v
Jy4OM U NIEPIIeHUKYIIPOM, BOCCTAHOBJIEHHBIM K IOBEPXHOCTH B TOYKE MaJICHUS JIyda
(puc. 12).

Puc. 12. Nagaroupiin 1. [ladarowuii u ompasicennvlil 1y4uu nexcam 6 0OHOU NIOCKOCHU ¢ NEPNEHOUKYIAPOM,

B60CCMAHOGICHHbIM 8 MOYKe NAOEHUS Jyua.
OTPaKEHHbIW Nyyu.

2. Yeon naoenus pasen yeny ompasicenus (o= y).

Cneocmsue: «Oopamumocms nyuetiy: Ecnu nagaronuii 1yd myCcTUTh 110
HAMNPaBJICHUIO OTPAXKEHHOTO, TO HOBBIM OTPAKEHHBIN JIy4 HOUAET 10 HAMPABICHUIO
I1aJTAFOLIETO.

Tabmanma 12

OtpaxxkeHue

3epKanbHoe OnddysHoe
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2! 1// 2[7 ’ 1’[
1 1' "
3epKanbHoe — oTpaxkeHue npu KoTopom | JugpgysHoe — oOTpakeHuwe, npwu
OTpaKeHHble yun OCTaloOTCA | KOTOPOM B OTPAXKEHHbIX Jly4yax HeT
napasnnenbHbIMK nopsakKa (MaToBas NoOBEepPXHOCTb)
IV 3aKoH npenomneHusa ceema.
o
N BO34yX
) S //CTeKno HpeﬂomeHue ceema — MU3MCHCHHC HalpaBJICHUA Jiyda CBETa IIpU
A 7 nepexo/ic M3 OJHON cpeibl B Apyryto. Yeon npenomnenus (B) — yron
BO34yX
\‘37\ il MCXKAY MPCIOMIICHHBIM JIYYOM H IMNCPICHAUKYIAPOM, BOCCTAHOBJICHHBIM

13 TOYKH TMaJICHUS JIyua K TPAHUIIE IBYX Cpel.

Puc. 13. NpenomneHune cBeTOBOro /yya.

1) ayuu, nadarowuii u NPEIOMIEHHbLU, 1eHcam 6 O0OHOU NIOCKOCMU C NePneHOUKYIAPOM,
B0CCMAHOBNICHHBIM U3 MOYKU NAOEHUsL IYYd K NOBEPXHOCIU PA30eid 08YX CPeo;

2) ommuowenue SIN yena nadenus Kk SIN yena npenomienusi Ofis OAHHBIX Cped eCmb GelUdUHA
NOCMOSIHHAS, U HA3bIBAEMCS  OMHOCUMENbHLIM — NOKA3amenem  NpeloMAeHUs  8Mopoll  Cpeobl

OMHOCUMENbHO nepeoﬁ.
sino n, v,
sinf n v,

Cneocmeue: «Obpamumocms nyuetin: Ecnu manaronyii 1yd HapaBUTh MO IyTH MPETOMIICHHOTO,
TO TIPEJIOMJICHHBIN JTyd UAET I10 MyTH MaIa0MIETO.

llonnoe enympenne ompadiceHue — SBIEHUE, TPU KOTOPOM CBETOBOE H3IIyYEHUE IOJHOCTHIO
OTpaKaeTcs OT TTOBEPXHOCTH paszfiesia Mpo3pavHbIX cpen (puc. 14).

npeenbHbIi 1) npu T (o B T,
L B 2) B = 90° — cKOJNB3UT MO TPAHHMIIE pa3jieia JABYX CPEN — NpedeibHblil
5 BO3A4YX yeor,
cas o 3) T o, B>90° = B — MOTHOCTBIO OTPAKACTCS MO 3AKOHY OTPAKEHHS.
; P /7 P Ve

BHYTpeHHee

Puc. 14. NonHoe BHYTpeHHee
oTpaxeHue. 33)13‘11/[ AJIA CAMOCTOATEC/IbHOI'0 PCIICHUSA
. JIyd cBeTta magaeT Ha MOBEPXHOCTHh BOABI MO YIJIaMHU 40°. Tlox KakuMm YIJIOM JIOJDKEH YIacThb
Jy4 Ha TIOBEPXHOCTh CTEKJIA, YTOOBI YTOJI IPETOMIICHHUS OKa3aJICsl TAKUM ke?
2. Jlyun cBeTa majaroT Ha MOBEPXHOCTH pasjeiia BOABI M Bo3ayxa moj yrioMm 50°. Haiiaure yron
npenomiieHus nydel. ITokazarens npenomnenus Boasl 1,33. EcTb 1u 0JHOE BHYTPEHHEE OTpaKEHUE?
3. Haiinute npenenbHbIA yroJl MaIeHus JTyda Ha TPaHUILy pa3jielia CTeKIIa U BOJIbI.
4. CperoBbIE BOJHBI B HEKOTOpPOH >KMAKOCTH uMeOT anuHy 600 Hm m wacroty 5- 10 T
Omnpenenure abCONMIOTHBIN TOKA3aTENb MPETOMIIEHUS KHUIKOCTH.
5. Onpenenute aOCOMIOTHBIN MOKa3aTeNb MPEIOMIEHUS M CKOPOCTb PACIHpPOCTPAHEHHUsI CBETA B
CITFOJIE, €CITU TIPH yIJIe MaieHusi cBeTa 54° yroi npenomieHus 30°.
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6. B anmase cBeT pacnpocTpaHseTcs CO CKOPOCThIO 1,22-10% m/c. Omnpenenure NpeaesbHbI yroi
MIOJIHOTO BHYTPEHHETO OTPa)KEHUS CBETA B ajMa3e IpHU Mepexo/ie CBETOBOIO MyyKa U3 aaMas3a B BO3IYX.

7. CBETOBOH My4YOK MEPEXOIUT U3 BO3IyXa B BOAY. YTOJ majaeHus 76°, yron npenomienus 47°.
Omnpenenure CKOPOCTh CBETA B BOJIE.

8. YToy1 majanus Jiyda CBETa Ha MOBEPXHOCTH MOJACOMHEYHOro Maciaa 60°, a yro mperoMIeH s
36°. HaiiTi 1okasareiib IpeIOMICHHS MacIIa.

9. ®OTOH BBUIETACT U3 BOABI B BO3AYX. BbuleTHT 111 ()OTOH M3 BOJBI B BO3YX, €CIIM OH MaJaeT Ha
TpaHMILy pa3jiena BoJbl M Bo3ayxa o yriaom 50°? ITouemy?

10. JIyud cBera mepexoauT co CTeKa «JIerkuil KpoH» n=1,57 B BoAy. YroJ najeHus yBeIn4uBaroT.
KaxoB npeaenbHbIif yroii MoJIHOTO BHYTPEHHETO OTPaXKEHUS?

11. Berurcnure mpeaesbHblid yrojl NOJHOrO BHYTPEHHErO OTPAKEHHs JUIs ajaMas3a Ha TpaHulle C
BOJIOM, 3HAas1, 4YTO a0COJIOTHBIN TTOKa3aTelb MpenoMiieHus anmasa 2,417, a oasr 1,333.

12. Ompenenurte OTHOCHUTENBHBIN IOKa3aTelb MPEIOMIICHUS, eciu yron mnagenus 30°, a
npenomiieHus 20°.

13. JIyun comHEuHOTro CBETa MaJaloT Ha MOBEPXHOCTH BOJBI 1o yriaoM 74°. Ilog kakuM, yriom K
TOPU30HTY BOJ10JIa3, OMYCTUBLINIICS B BOAY, OYJET BUAETH COMHIE?

14. Omnpenenure nokasarenb IPEIOMICHHSI BELIECTBA, €CIM NPEAEIbHBIA yrojl IOJHOTO
oTpaxkeHus 42°.

15. JIy4 cBera majser Ha IUIOCKOTAPALICIBHYIO CTEKISTHHYIO IUIACTHHKY 1moja yriaom 60°. Kakosa
TOJILIMHA IIACTUHKY d, €CIIM IPH BBIXOE U3 Hee JTyd cMecTuics Ha 20 Mm?

16. JIy4 cBera majaet Ha INIOCKYIO CTEKIITHHYIO TUTACTUHKY TommuHolH  d = 3 oM mox yriom 70°.
Omnpenenurte cMelIeHUe JTy4ya BHYTpHU MiacTuHKH. [Tokazarens npenomienus crekia 1,5.

17. Yron mageHus CBETOBOTO ITyYKa, MIYIIETO M3 CTEKJA C MOKa3aTelleM MPEJIOMIICHHUS CTeKIa
1,67 B Bomy c mokaszateneM mnpenomienust 1,33, paBen 60°. Ha kakoil yron OTKIOHSETCS CBETOBOI
My4OK Ha TPAHUIIE, TO XKe MPH yriie najeHus 53°7?

18. MoHOXpoMaTHYeCKHii JTy4 MafaeT HOPMAIbHO Ha TIpaHb HPU3MBI, MOMEPEYHOE CEUYCHUE
KOTOPOH PaBHOCTOPOHHUH TPEYroJbHHK: MoKa3areib npenomiieHus 1,1. Onpenennure yroa OTKIOHEHUS
Jy4a MpU BBIXO/E U3 MPU3MBI OT €T0 MEPBOHAYAIILHOTO HApaBICHHUS.

CbopMa NpeacTaBJCHUs pe3yjabTara:
BrinmonHUTE 3a1aHKE B TCTpaau I NPAKTUICCKUX pa60T.

Kputepun onenkn:
3a mMpaBUIIHLHO BBITOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBUJIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIIBHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «Heyoosnemeopumenvhoy svicmasgisiemcs 3a Menee 60% nmpaBUITBLHBIX

IIpakTyeckoe 3ansaTue Ne 29 Pemenne 3ana4 Ha temy @opmysia AM(ppaKknHOHHON pelIETKH.

Heab: cdopmupoBaTs mMOHMUMaHHE poilu (U3UKK B  (QOPMHPOBAHUHM Kpyrosopa U
Cb}IHKIII/IOHaJ'IBHOﬁ rpaMOTHOCTH 4YCJIOBCKAa JIA PCIICHHUA MPAKTUYCCKHUX 3aJdad, HU3YYHUTb 3aKOHBI
pacIpoCTpaHEHUs CBETA, KaK BOJIHBI U IPUMEHATH UX IPU PELICHUU

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[TPy5, Ilpy9, I1P62,ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
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MarepuaibHoe o0ecredyeHHe: TETPaab Uil TNPAKTHUECKUX paboT, pydyka, METOAMYECKHUE
PEKOMEHIALIUY 110 BBIIOJIHEHUIO PA0OTHI, JIMHEHKA, KapaHJalll.

Yka3zanue: [Ipaktuueckas paboTa cOCTOMT M3 ABYX YacTe — TEOPETHUYECKOW U MPAKTHUYECKOU.
ITocne n3ydeHns TeOpeTUHYECKOro MaTepruaga MOKHO IPUCTYIATh K BBIIOJHEHUIO IPAKTUYECKON YacTH.
Ona cocrout u3 1ByX u Oosee 3amad A CaMOCTOATENILHOrO BhImoigHeHus. He 3aObiBaiite o
IIPaBUIBHOM O(QOpMIIEHHM pelleHus. Ha BbINOIHEHUE NPAaKTUYECKOM OTBOAMTCS JIBA aKaJEeMHUYECKHUX
yaca. [Topa10K BBIIOTHEHUS pabOTHI

Ilopsinok BbINOJIHEHUs padOTHI:

W3yuuTh KpaTKHE TeOopeTHUYecKHe cBeaenus  https://znanium.com/catalog/product/1012153,
BbINKCaB GopMyIbl ¢ maparpados 65, 66 . oTMeueHHbIE cKoOKamu, Hanpumep (66.1)

Pa3o0paTh mpuMmeps! pemeHns 3a1aq

OtBetuTh Ha Borpockl Tecta https://znanium.com/catalog/product/1012153, k §64,65,66,67.

IIpuMepsbI pelieHus 3aaa4
1 B Boae unrepdepupyroT KOrepeHTHbIE BOJIHBI YaCTOTOH 5 - 10" I'u. Yemnurest nnu ocabHer
CBET B TOUKE, €CJIM T'€OMETpUYEcKasi pa3HOCTh X0/1a JIy4eil B Hell paBHa 1,8 Mkm? [lokaszarens
npenomieHus Boasl 1,33.

Hano:
2. KorepeHTH. UCT.

] " 21,3350 800"
v=5-10%Tm Ar=n-AS=2 m= 3.10% =

ck

AS=18-10°m |=2V¥ =7,98 ~ 8 - yeTH. -

2vmAS
n=1,33 : max yCUJICHUE CBeTa
c=3-10%m/c
m _’_)

2. Onpenenure 4 HauMEHbUINE TOJIIMHBI IPO3PAYHOM IJIEHKU C ONTHYECKOW IIOTHOCTBIO 1,5,
YTOOBI MPHU OCBELICHUH MX NEPHEHAUKYISAPHBIMH KPAaCHBIMH Jy4aMu C JUIMHOW BosHBI 750 HM oHM
ObUIM BUJIHBI B OTPaKEHHOM CBETE KPACHBIMHU.
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AaHo: niIeHKa . 4dn 750 750
n= 15 A m‘ : d =——= = 125HMm
=750 Hu s 415 6
k=0123 d - — d,=3-125=375Hum
dc., dl: d:z . 4:n d: — Sd: =625 Hu
d_: -7 d. = A d_ = 7d.3 =875 HuM
" dn
A
d, 2 - 3d,
4n
d:: Sdg
d: — 7dc

3. CeeroBasz pomHA ATHEOH 530 HM majaeTt nepneHIHEKYIAPHO HA IPOPATHVIO
IHOQPAaKUHOHHVIO pEIIeTKY. NOCTOfHHAZ KoTopod 1.8 M. Omnpegemnrte yroad
JHOPAKIHH, 107 KOTOPEIM 00pasyeTca max HaHOOIBIIero IOPAIKa.

Hano: aadpaxmps : kA 18-10° 1800 .
L=530-10"M singp =—=<1 ERe— T =——=34
d= 1:8_10-6 M d 5)0]0 3)0
k =_k._,max 1) k_/' <l:k< i Ko =3
e d A : 3.530-107 ’
3 singg = ——— = (.88
o o Ko M 1.8-107
2)singp = ——
Q= 62°

3agauu 1019 CaMOCTOSITEILHOTO pelleHu s
KaxoBa onTudeckast pa3HOCTb X0/1a IBYX KOI'€PEHTHBIX MOHOXPOMAaTUYECKUX BOJIH B BELLIECTBE C
MoKazareseMm Inpesnomienus 1,6, eciu reomeTpudeckas pa3HOCTh XoAa aydeit 2,5 cm?
Ha ToHKyro miieHKy ¢ moKa3aTesleM NpeaoMIIEHHS 1, 5 NMepHeHIUKYISIpHO €€ IOBEPXHOCTH
najaeT MapajyielbHbI IMYy4OK JKENATHIX Jydedl ¢ jumHod BonHbl 600 Hwm. Ilpm kaxoii
HauMEHbUIEeH TOJIIMHE IJIEHKH OHA B OTPAKEHHOM CBeTe OyJ1eT Ka3aThCsl KEeITON?
JIBa KorepeHTHBIX Jy4a ¢ JiuHaMu BoiaH 404 HM nepecekaroTcst B OJJHOM TOUKe Ha dKpaHe. UTo
Oyzner HaOMIOAATBCA B STOW TOYKE — YCHJICHME WJIM OCJIa0JIeHHE CBETa, €ClIM ONTHYecKas
paszHocThb xona ayueit 17,17 Mxm?
Bo ckonbko pa3 yBelnMUYHMTCS pacCTOSTHHE MEXKIY COCEIHUMH HHTep(HEpEeHIMOHHBIMU MTOJI0OCAMHU
Ha ’KkpaHe B onblTe KOHra, ecnu 3ei1eHblil CBETOPUIBTP C JIMHON BOJIHBI 25-10”° cM 3aMeHHTB
KpPacCHBIM C JUTHHOW BOJIHBI 6,5 - 107° cm?
B HekoTopyr TOUYKY MNpPOCTpAaHCTBA MPUXOJIAT JBE KOTEPEHTHBIE BOJHBI C T€OMETPUUYECKOM
pasHOCThIO X012 1,2 MKM, JyIMHA KOTOpbIX B BakyyMe 600 Hm. Onpenenure, uTto npou3oiiier B
ATOM TOYKE BCIEACTBUE HHTEphepeHIuu B Bo3ayxe, B Boae (1,33), B crekie (1,5).
PasHOCTh XOJa Jlydell JBYX KOFEPEHTHBIX HCTOYHHKOB CBETA C JUIMHOH BOMHBI 6-107 M,
CXOJIAIIUXCSI B HEKOTOPOM TOYKE, paBHA 1,5-10° M. Ycnnenne mmm ocnabienue cBera Oyzer B
9TOU TOUKe?
Ecnu cnexTpbl TpeTbero M 4eTBepTOro mopsaka mnpu audpakiuuu O0enoro cBera, HOPMajabHO
Ma/1aI01Iero Ha TU(PPAKIMOHHYIO PEUIETKY, YaCTHYHO MEePEKPhIBAIOTCA, TO HA JUIMHY BOJHBI 780
Hw™ cniekTpa TpeTbero nopsijika HakJ1aJbIBa€TCs AJIMHA BOJIHBI ... CIIEKTPa YETBEPTOTO MOPSAKA.
HudpakimonHnas pemierka umeer 50 mtpuxoB Ha MM. [ToJl KakuMu yriaMu BUAHBI Max NEPBOTO
Y BTOPOTO MOPSAJKOB MOHOXPOMATHYECKOT0 U3IIy4eHHUs ¢ JIMHOU BoaHbI 400 Hm?
Onpenenure ONTHYECKYIO pa3HOCTh xojda BonH januHoM 540 Hwm, npomemmmx uyepes
T (PaKIMOHHYIO PEMIETKY M 00pa30BaBIIMX Max BTOPOTO MOPSIKA.
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10. Onpenenute ONTHYECKYIO Pa3HOCTh X0Ja BOJIH, MPOIICAIINX Yepe3 NU(PAKIMOHHYIO PEIIETKY,
€CJIM MaKCUMAJIbHOE YCUJICHUE BOJIH BUIHO MOJ yIiioM 1 1°. Mocrosuuas PEIIETKH 2 MKM.

11. udpaxuonnas pemerka ¢ nocrosuHoi 0,004 MM ocBemaercsi CBETOM C JJIMHON BOJH 687
HMm. Ilom xakum yriom K pemieTke HYKHO NPOU3BOAUTH HAOIIOJEHMs, 4YTOOBI BUICTDH
n300pakeHue CIEKTpa BTOPOTO MOpsiIka’?

12. Onpenenute NOCTOSIHHYIO IUGPAKIMOHHON pEIIeTKH, €CIH MPU €€ OCBEIICHHH CBETOM C
JUIMHOM BOJH 656 HM criekTp BTOporo nopsiaka BUAEH 01 YIIIOM 15°,

13. Onpenenure AJIMHY BOJIHBI IS TUHUU B AUPPAKIIMOHHOM CIIEKTpe 3-T0 MOpsiiKa, COBNAAA0Ien

C JIMHUEH B CHEKTPE YETBEPTOIrO MOpsiiKa ¢ JIMHOM BoaHbI 490 HMm.

14. Kakoli HauOOJBIINUN MOPSIOK CIIEKTPa MOYKHO BUJETh B TU(MPAKIIMOHHON PEIIeTKE, HMEIOIIEH
500 mTpuxoB Ha 1 MM IIPU OCBEIICHUH €€ CBETOM ¢ JUTHHOM BosiHbl 720 H

(I)opMa NnmpeacraBjJacHusd pedyjabTara:
BremonauTh 3alaHUC B TCTpaau IJIA NPAaKTHYCCKUX pa60T.

Kpurepun oueHku:

3a npaBHIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlleHKa — 1 Oa.

3a HeMpaBWIBHO BBITIOJHEHHOE JICUCTBHE, 3aJ]aHNUE BHICTABIISICTCS OTPHUIIATEIbHAS OolleHKa — 0 0aJuIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopouioy svicmasinsiemcs 3a 80 — 89% npaBUIBHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

Pasnen 7 KBanroBas puszuka
Tema 7.1 KopnycKyJasipHO-BOJHOBOM AyaIH3M.

IIpakTuyeckoe 3anaTue Ne3(. Pemienue 3apau no reme «3akonnl porodpdexra. YpaBHeHHe
JifHIITei HAY.

Heab padorsi: chopMupoBaTh MOHUMAHKUE POJIM PU3UKU B (POPMHUPOBAHUU KPYro3opa BIlaJICHUE
OCHOBOMOJIarauMu (pU3NIeCKUMH MOHITUSIMH, 3aKOHOMEPHOCTIMHU, 3aKOHAMHU U TEOPUSMU; YMEHUS
BBINOJIHATE pacyeTHbIE U rpaduuecKre 3a1a4u

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[TPyS, Ilpy9, 11P62,1TP66, T1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10

MarepuanbHoe o0ecnieyeHmne:

WMHJUBUIyaJIbHOE 33/1aHKi€, KOHCIEKT JEKIUW, CTPAaBOYHbIE MaTEpHAIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JIBYX 4acTell — TeopeTudeckod M mpaktudeckou. ITocme
M3y4YEHUsl TEOPETUYECKOr0 MaTepHala MOKHO IPHUCTYIATh K BBITOJIHEHUIO NMPAaKTHYeCKOW dactu. OHa
COCTOHT U3 JBYX W OoJiee 3a7au ISl CaMOCTOSATEIBHOTO BBIMOMHEHUs. He 3a0biBaiiTe 0 mpaBHILHOM
OCbOpMJ'IeHI/II/I pEeIICHUA. Ha BrmosnHeHNE IMPAKTUYCCKOr'o 3aJaHUs OTBOAUTCA ABAa AKaACMHNYCCKUX Haca.

3aganue:

O3HaKOMBTECH C TEOPETUUECKUMH CBEJICHUSIMU
Pemnre 3amaun, camMoCTOATENBHO HCIONB3YS MPUMEPHl U KPATKUE TEOPETHUUECKUE
CBEJICHHUSI.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. H3yuuTte u BeIMUIIKATE GOPMYIIBI [T0 JAHHOH TeMe B BUJI€ KPATKOT'O KOHCIIEKTa
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Pazbepute nmpuMepsl peIICHHBIX 33129

Pemmrte camocTosiTeIbHO 331241

4. Bemoanute Tect  https://znanium.com/catalog/product/1012153, ctp 346
«Dotodrddext. Dopmyna [Tnanka»

w

Kpartkue TeopeTnyeckue cBeJleHUs1
DHeprust KKI0H MOPIHHU MPSIMO TPOIOPIIMOHATIbHA YacToOTe n3nyueHus — v. E=hv [Jx],

rae h — mocrosiunas ITnanka, h = 6,63-10 [dx-c].
[TOrIOTUTHCSA MOKET BCS OIS LIETUKOM.

DHeprusi cBeta hv mamer Ha coBepineHHe pabOThI BbIXOAa A, U Ha COOOIICHHE SJICKTPOHY

2 2 2
. hv=Ag+mU X mo =F..
2 2

o mo
KHHCTHUYCCKOH SHCPI'uU —

Jus kaxgoro BemectBa (GoTodddext HabmMomaeTes, €Cld 4Yactota vV > Vgin = hv > A,

. . A
[IpenenpbHyI0 9acTOTY Viin WM Amax HA3BIBAIOT KpacHOW rpaHuIeid Gporodddexra. Vimin =< rue A, —
h

pabora BbIxona anekrpona [[x]. [»B = 1,6 10 Tore.

®oTOH 00J1a1a€T NOPLKCH SHEPTHH: E — % =hv, Tne v—uyacrota [['1];

h — nocrosiunas [nauxka, 6,63-10% [ k-]

hv

Macca oToHa onpeaensiercs: m = ~, TJIe C — CKOPOCTb CBETA, c=3-10% m/c.
c

®DoTOH HE HMEET MAacCChI IOKO#A, T.C. HE CYHECTBYCT B COCTOSSHHMU IIOKOS. I/IMHy.TIBC CI)OTOHa

hv h
OMpeessieTCs: p=MmC=— = "
C

IIpumenenune porodpdexra

CBoICTBO (POTOTOKA 3aKITIOYAETCA B TOM, UYTO €r0 CHJjIa MPSIMO MPONOPLUOHATIbHA MOTJIOMEHHON
SHEPrUM CBETa, HAXOAWT IpPUMEHEHHEe B MpuOopax-poTorIeMeHTax, B KOTOPBIX B3HEPrus CBeTa
YIIpaBJISI€T SHEPTHEN AIEKTPHUUECKOT0 TOKA WK peoOpa3yeTcs B Hee.

Pa3HooOpa3zHoe npHMeHEHHE HaxOIUT BHYTpEeHHUH (oTo3(PPexT B MOIYNPOBOJHUKAX. ITO
SIBJICHUE UCTIOJIb3YETCS:

1) B oTOCONPOTUBIEHUAX — IPUOOPAX, COMPOTUBIIEHNE KOTOPBIX 3aBUCUT OT OCBELIEHHOCTH;

2) B MONYNpOBOJHUKAX — Mpubopax, NpeoOpa3yroIUX CBETOBYIO SHEPIHMI0 B JHEPrUI0
ANIeKTpUYecKkoro Toka. Takue mpubOpsl ciayXkaT HCTOYHMKAMH Toka. CyIIecTBYIOT SIBJIEHUS,
00BbsICHAEMbIE KBAaHTOBBIMH CBOMCTBAMH U3ITyUCHHUS.

1. asnenue ceema. TlepBuie onbIThl ObLTH TIpoaeiansl B 1900 1. pycckum dusukom JlebeneBbim
[1.H. Boruncnenuss MakcBeiia mokasaiu, 4TO Ha 3eMJie COJIHEUHBIN CBET JaBUT HA KBaAPATHBIA METP
YEpHOU MTOBEPXHOCTH, PACTIONIOKEHHON EPIEHANKYIISIPHO JIydaM C CHIION 4,5®10° H.

2. Tennogoe oeiicmseue ceema. llpu TOIJIOMIEHUN U3IyUYEHHUS TEJIOM BCErla HPOUCXOIUT
MPEBPALICHUE SHEPTUU U3ITyUYECHHUsI BO BHYTPEHHIOK YHEPTHUIO TEA.
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ConHeuHble JTy4d NOPUHOCAT execeKyHIHO 1370 [k sHeprum Ha KaXKAblil KBaJpaTHBIM METp
MOIEPEYHOI0 CEUCHUS 3EMIIH.
3. Xumuueckoe Oelicmgue ceéema. XVUMHYECKHE TPOLECCH, MPOUCXOISAIINE MOJ JCHCTBUEM
U3JIy4EHHUs, UMEIOT O0JIbLIOE 3HAU€HHE B IPUPOJIE, HAYKE U TEXHUKE:
— (doTocuHTE3;
— CIIOCOOCTBYIOT BO3HHUKHOBEHMIO 3PHUTEIBHOIO OINYLIEHHS y 4YelloBeKa U
KUBOTHBIX U JAIOT BO3MOXHOCTb Pa3jInyaTh LIBETA;
— nostydeHue ¢otorpadumu.
XUMHUYECKOE ACHCTBUE U3ITyUYCHHS OUY€Hb XOPOIIO OOBSICHACTCS KBAHTOBOW TEOpHUEH CBETA.
[Tornomenue GOTOHOB yBETUUMBACT SHEPIHIO MOJIEKYJI MPOUCXOIAT XMMUUYECKHE ITPOLIECCHI.

IIpumepsl pemenus 3agaq

1. Omnpenenute MaKCHMAaJbHYK CKOPOCTh BBUICTA JJIEKTPOHOB M3 Kaius, paboTa BBIXOJA
ANIEKTPOHOB U3 KOTOPOro paBHa 2,26 3B, mpu OCBEUICHUH €ro yibTPa(uOJICTOBBIM HU3IYYCHHEM C
o 1
jutiHOiT BosHbl 200 HM. Macca siekrpona 9,1-10% kr.

JaHo:

A =200 M CH PewweHue:

A4,=2,265B 200-10° M3 ypaBHeHNA DHWTENHA ANA BHELIHEro
m =9,1:10% kr  2,26:1{6-10™ JIx boToaddekTa:

c=310°m/c LA BN P CIRP LY ¥
) b1 2 L= T

h=6,62-10>* x-c

v—"

-118-10° %

2(3-10°-6,62-10%—2.107-2,26.16-10 ")  [(19,86—7,232)-10 %°
v - 91.10°% c

2.107.91.10%
OTBeT: v = 1,18‘106 Mm/c.
Pemursb 3a1a4n caMOCTOSITEILHO
(N - Homep sawezo sapuanma no cnucky)

1. PaGota BbIX0/a 3NMEKTPOHOB Y oKcuaa Meau 5,15 »B. BezoBer nmu ¢poroaddext ynprpaduoneToBoe
usiydenue ¢ gacroroii 0,01-10" I'n?

2. PaGora BBIXOa SJEKTpOHA ¢ MOBepXHOCTH mesms paBHa 1,6-107"° Jik. C kakoif CKOpoCTBIO
BBIICTAIOT SJCKTPOHBI U3 LE3Ms, CCITM METALI OCBEIEH JKENTHIM CBETOM ¢ JUTHHOM BosHbl 0,6-107°
M; Me = 9,1-10'31 Kr?

3. Haiigure Maccy i umiyise GoToHOB utst nHppakpacHex (v=10"T) u perTreHoBekux (v =10 ')
JIy4en.

4. Haiigute IMHY W 9acTOTy M3JIy4eHHUs, Macca (JOTOHOB KOTOPOTO paBHA Macce IMOKOS DJIEKTPOHA
(Me = 9,1-10° kr).

5. KakoB umnysnsc ¢poToHa, SHEPTUs KOTOPOTO paBHA 6-10™" JIx?

6. Ompenenure UMITYJIHC (POTOHOB PEHTICHOBCKUX JIy4e A = 410" m.
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

KakoBa Macca GOTOHa, ecii ero sHeprus pasna 2,76-10™° Jix.

DHeprusi KBaHTa CBETa paBHA 1,98-10%1. Kaxoe 310 u3nyyeHue?

Omnpenenure 3Heprut0 (OTOHOB, COOTBETCTBYIOINUX HambOosiee mamuHHBIM (A = 0,76 MKM) u
Haunbonee KopoTkuM (A = 0,4 MKM) BOJTHAM BUAMMOM YacTH CIIEKTpa.

Kakoii 4acTtoThl CBeT cielyeT HalmpaBUTh Ha IOBEPXHOCTb IUIATHHBI, YTOOBI MaKCHMallbHas
CKOpOCTh (POTOIIEKTPOHOB ObllIa paBHa N KM/C pabOTOI BBIXO/a JUIS IJIATHHBI paBHA 6,3 7B?
[Touemy nosinenue Gpororpapuueckux CHUIMKOB MPOU3BOAUTCS MTPU KPAaCHOM cBeTe?

MoxHo 1 pororpadupoBaTh NpeIMETH B COBEPIICHHO TEMHOW KOMHATE?

Ormpenenure UMITYIIBC (POTOHA BUMIMOTO CBETA C JUTMHOW BOJHBI 500 HM.

Omnpenenure JUIMHY BOJHBI POTOHA, UMITYJIEC KOTOPOTO PaBEH UMITYIBCY JEKTPOHA, IPOJIETEBLIETO
YCKOPSIOUIYIO Pa3HOCTh NOTEHLIHAIOB N B.

Omnpenenure SHEPrUI0 U3Iy4YeHHUs, Macca (POTOHOB KOTOPOTO paBHA Macce MOKOS AJIEKTPOHA Mg =
9,1-10% xr.

Boruncnute suepruto ortona Bumumoro csera A = 0,4 MKM U CpaBHUTE ee ¢ 3Heprueil (orona
yABTPaPHUOIETOBOrO U3MYUeHHsI KBap1eBo aMiibl A = 0,25 MKM.

IIp¥ KaKoii JUTHHE YIEKTPOMATHHTHOMN BOJIHBI SHeprust GoToHa 6buTa ObI paBHa 2,8-10™° JIx?
Omnpenenute paboOTy BBIXOJA AJIEKTPOHA C MOBEPXHOCTH LWHKA, €CIIM HAHOOJbIIAs JJIMHA BOJHBI
(doTona, Be3bIBaromias Gotodddext — 0,3 MKMm.

KakoBa MakcuManabHast CKOPOCTh (POTOIIEKTPOHOB, €Cli (POTOTOK MPEKPAIIASTCS MPH 3aIHPAIOIIEM
Hanpspkenuu 0,6 B (me = 9,110 kr; ¢ =1,6-10™ Kun)?

Omnpenenure kpacHyro rpanuiy Goroaddexra ans meTamia ¢ padoToi Bexoaa N 3B.

®opma npeacTaBiaeHus pe3yJibTaTa:
BrimmonHuTh 3alaHuC B TCTpaau MJId NPAKTHICCKUX pa60T.

Kpurepuu onenku:

3a IpaBHIIBLHO BBITIOIHEHHOE 33/1aHHUE BBICTABISETCS TTOJIOKUTENbHAS OlleHKa — 1 Oa.

3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BBICTABIISIETCS OTPUIIATEIbHAS olleHKa — () OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 7.2 CTpoenne aTroma

IIpakTyeckoe 3ansaTue Ne 31. «3anuce sigepHbIX peakuuii. CTpoeHrne aTOMOB M aTOMHBIX sifiep.

3akoH PaaAnO0aKTUBHOIO pacmaaay.

Heab padorsi: chopMupoBaTh MOHUMAHKUE POJIM PU3UKU B (POPMHUPOBAHUU KPYro3opa BIllaJicHHUE

OCHOBOIIOJIararoimmuMun (1)I/ISI/IT-IGCKI/IMI/I IMMOHATHUAMHU, 3aKOHOMCPHOCTAMU, 3aKOHAMH U TCOPUAMU, YMCHUS

BBIITOJIHATE paCYCTHBIC U rpaq)nqecxne 3aga4uu

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[TPyS, Ilpy9, 11P62,ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

MarepuanbHoe o0ecnieyeHme:
WHAMBUAYAJIHOE 331aHUE, KOHCIIEKT JIEKIIMH, CIIPAaBOYHbBIE MaTEpHaJIbI.
Yka3anmue:
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IIpakTrueckoe 3aHATHE COCTOMT M3 JABYX 4acT€ — TEOPETUYECKOM U IpakTudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOr0 MaTepHalla MOKHO IIPUCTYNATh K BBIMOJHEHHUIO IPAKTHYECKON 4yactu. OHa
COCTOMT U3 JIByX M OoJiee 3a1ad sl CaMOCTOSTEIBHOTO BhINMONHEHHU. He 3a0biBaiiTe 0 MpaBUILHOM
oopmienun pemienus. Ha BelosHEHNE NPAaKTUYECKOTO 3alaHUsI OTBOJUTCS [1BA aKaJEMHUECKUX Yaca.

3aganmue:

O3HaKOMBTECH C TEOPETUYECKUMU CBEIECHUSIMU

Pemnre 3amaum, camMOCTOATENBHO HCIOIb3Ys IPUMEpPbl U KPATKUE TEOPETHYECKHUE
CBEZICHHUS.

BrinosiHuTh TECT

IHopsiok BbINOJIHEHUS PA0OTHI:

N3yunre KpaTkue TEOPETUUECKUE CBEICHUS

Pazbepute npumephl pelIeHHbBIX 3319

Pemnre camocTosITeNnbHO 3a1aun

Bemomautes  Tect  https://znanium.com/catalog/product/1012153, crp 347
«CTpoeHue aToma U OIpeieJIeHHe ero cocTaBa 1o tabnune Menneneeay, ctp 349,
« Slpepnas peakuus. YpaBHEHHE SACPHOW peakium», «PaInoaKkTUBHOCTS.
SnepHble CHIIB) K YKa3aHHBIM Haparpadam

NS

KpaTtkue Teopernyeckue cBegeHus
[Tpu pagroakTHBHOM pacmiajie IPOUCXOIUT MPEBpAILEHHE OTHOTO Spa B IPYroe, KOTOPOE MOAUUHSICTCS
IpaBUjIaM cMeleHus, chopmynupoBanHbiMu Conau:
. A A-4 4
1. o-pacnman: X —7Y+ He — usmydenue suep reius.
2. B-pacmanm: X —,AY+ %6 — M3IyYeHHUE DJIEKTPOHA.
CrtpoeHue aTOMHOTO siipa
IIpomonno-neiumponunas mooeib amoma — SAPO COCTOMT W3 HEHTPOHOB M IMPOTOHOB, BOKPYT IIO
opOuTaM BpalarTcs 3IeKTpoHbI. O0Iee Ha3BaHNE TPOTOHOB U HEUTPOHOB — HYKIOHbL.
gpomOH (p) MIMeeT MOJIOXKUTENbHBIHA 3apsil, paBHBIN 3apsAay IEKTPOHA U Maccy mokos My = 1,6726-10°
KT

Hetimpon (n) — HeWTpaibHas YaCTHIIA C MACCOU TIOKOS My = 1,6749-10“27 KT.

Maccosoe uucno A — ob1ee 9iCiIo HyKJIOHOB B aTOMHOM S/Ipe, T.e. CyMMa HEHTPOHOB U TPOTOHOB.
3apsoosoe yucno Z — 4uciao MPOTOHOB B SApE, COBMAIAIOIIEE C TMOPSIKOBBIM HOMEPOM XHUMHUYECKOTO
3JIEMEHTA B IEPUOANYECKON CUCTEME PTIEMEHTOB MeHieneeBa.

ATOM XMMHUYECKOTO dJIEMEHTA 0003HAYAIOT ZA X.

Hanpumep, °;U , B KOTOPOM COJEPKHUTCS Z — NPOTOHOB U DIEKTPOHOB, T.e. Z = 92 u A — MaccoBoe

qucio, koropoe paBHo 235. N —nporonoB, T.e. N =4 —Z = N =235-92=143. 4 =Z + N

AoepHule cunvl — CHITBI, KOTOPHIMH HYKJIOHBI YAEPKHBAIOTCS B siipe. UTOOBI pa3aenuTh SApo Ha
COCTaBJISIONINE HYKJIOHBI HEOOXOAUMO 3aTPATUTh OOJBIIIYIO SHEPTUIO — IHEP2UIO AMOMHBIX s.0ep —
paboTa, KOTOPYI0 HEOOXOIUMO COBEPIITUTH ISl pa3iesIeHUs s/ipa Ha HYKJIOHBI. E ., = Amc? e Am =
Z-my + N-mp — My, — AeexT Macchl.

Dnepeemuueckum 6b1Xx000M SACPHON peakluy HA3bIBAIOT PA3HOCTh YHEPTUI MTOKOS sIIeP U YaCTHIL JI0
peaknuu u nmociue Hee, To ecTh:AE = (Xm; - Zmi)-cz,

r7Ie XMj — CcyMMa Macc 4acTHIl 0 PEaKInH,

XMm; — cymMMa Macc 4acTHI] TIOCJI€ PEaKLUH.

Ecnu Xm; >2m;, TO peakuus UIET ¢ BBIACIEHUEM YHEPTUH, €CIM XM <XMj, TO peaKUus UAET C
MTOTJIOIICHUEM DHEPTHH.
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AoepHas peaxyus — NpeBpalleHUue aTOMHBIX SI€p NP B3aMMOICHCTBHH C 3JIEMEHTapHBIMU YaCTHIIAMHU.
SInepHbIe peakiuy NPOTEKAIT MO-Pa3HOMY, T.€. C UCITYCKAaHHEM PA3JIUYHbBIX YaCTHII:
9 4 12 1
,Be+;He—>C+/n '
3akon coxpanenus s1eKmpuieckux 3apa0o8 U Macco8wlx ducea: CymMMma 3apsAaoB (MacCOBBIX YHCEN) SAep
Y YaCTHII, BCTYTAIOIIUX B SACPHYIO PEAKIINIO, PaBHA CYMME 3apsiIoB (MAaCCOBBIX YHCEN) KOHSYHBIX
27 1 24 4
MPOAYKTOB (s1ep U 4acTull) peakuuu. Hanpumep: 13 Al+on—y;Na+; He.
Z (o peakiuu) = 13 + 0 Z (mocne peakiuun) = 11 + 2
A (no peakuun) =27 + 1 A (nocne peakuun) =24 + 4

IIpuMepsI pelieHus 3aa4
1. Kyna cMemaercst moJrydeHHBIN 3JIeMEHT B TaOsmie MeHaeneeBa B pe3ysbTaTe IsATH o-paciaaoB?
C A Haa,? - - - *He, T.K. Ux 5=
HaHo. AX -5 He+Y | 0-pacnag, — 370 NOTOK Afep reana — ‘He, T.K. ux

J Z(5%He) = 52 = 10 — 3apag; A(5*He) = 54 = 20 — maccosoe
OtBeT: d1eMeHT Y OTHOCUTEIBLHO X CMEIAETCS Ha IECATE KIETOK K Havainy TaOIUIIBL.
5. 3akoHunTE SACPHYIO PCaKIIHIO: 1._§’B+§n —>?+;Li .

[To 3aKoHY COXpaHEHHS 3apsia U MACCHI:

1o peaknuu Z =5 + 0; mocne peaknuu Z =5 -3 = 2;

1o peakuu A = 10 + 1; mocne peakuuu 4 =11 -7 = 4.

[Tomyyaercst 37IEMEHT € 3apsAIoM J10 peakinu Z =2 u Maccon 4 =4 — ‘He.

Otser: *?B+n—> He+]Li.

1. Onpeodenume snepeemuueckuii 8bix00 A0EPHOU peaKyuti
' 7
“N,+'He,=""O,+'H,

1 cnoco6

1) onpedenumov maccy saopa u uacmuy ml 0o peaxkyutl
2) onpedenums maccy s0pa u yacmuy m2 nocjie peakyuil
3) onpedenums usmenenue maccol m ml m2

E=m*c’
4) paccuumams usMeHeHue SHePIU:
M, =14,00307 , e.m+4,00260 a.e.m.==18,00567 a.e.m.
[locne peakumn:

M, =16,99913 a.e.m.+1,00783 a.e.m.=18,00696 a.e.m.
m=""""=_0,00129 a. ¢. m.

Dueprus norjaowmaercs, T.k. m < 0
E=(-0,00129)*931 M»>B.=-1,2 M»B.

2 cnocod

Jlano: Pewenue:

£, =104,653 MsB DHeprus CBA3M PaBHa HYJIO, MOITOMY

E, =829 .  E=E-(E+E,

£y =151754 MsB E= 131,754 MaB —(104,653+28,2937)M3B=-1,2M»B
E-? Omeem: 1,2 MaB

Pemuth 321241 caMOCTOATEILHO
107



10.

11.
12.

13.

14.

15.

16.
17.

KaxkxoBo cTpoenue simpa aToMoB: 6opa ©g; oepuus ?Be; 430Ta *N ; QJIOMUHUA 2 A ?
YeMm oTinmyarorcs sigpa M30TONOB BOAOpOAA 'H,H, H ? Kak oaun HaspiBarorcs?
Kyna cmemaercs anemeHnT Y B pe3yibTare o-, B-pacmana B Tabnuie Menaeneena?
a) X >3+, 0) AX > !He + ‘e +Y,;
B) X >2/He +3 % Y, r) AX—>!He+3°’e+Y.
ITpu GombapaupOBKE M30TOMNA A30Ta “N HEHTPOHAMM MOJYYaTcss M30TOI Yriaepoaa C, KOTOPbIi
OKa3bIBaeTCs [3-pajiMOaKTUBHBIM. Hanmummure ypaBHEHUS SICPHBIX PEAKITHIA.
B pesynbrare 3axBara HEUTPOHA SAPOM H30TONA a30Ta “N 00Opa3yeTcss HEM3BECTHBIA DIEMEHT U Ol
yactuia. Hanuimure peakuyio u onpeaesiuTe HEM3BECTHBIA SJIEMEHT.

1A 24 -
Hailigute mponykT peakiuu mpu 0oMOapIUpOBKE sAep U30TOMA MarHUs Mg O-4aCTHIAMH, €CIIU
W3BECTHO, YTO B 3TOM PEAKIIMU BBIJCISIOTCS HEUTPOHBI.
3anummTe CXeMy SIAEPHOM PEeakluu U ONpPeAeSIMTe HEM3BECTHBIA 3JIEMEHT, OOpa3yroUIuics MpH
0OMOApIMPOBKE SIEP M30TOIOB ATOMHUHHUS 7 Al Ol-4aCTHIIAMH, €CJIM M3BECTHO, YTO OJUH H3
MIPOJIYKTOB PEAKIIMK HEUTPOH.
DNeMeHT KypuaTOBUH MOJY4YMJIM, O0Jy4yas IUTyTOHMH 22py,  sapaMd HeoHa ?*’Ne. Hanwmriuwnre

PEAKIIUIO, €CIIM U3BECTHO, YTO B PE3yJbTaTe 00pa3yeTcs elie YeThipe HeUTPOHa.
Harnmmmre HemocTarore 0003HaYCHHS B CICAYFOIIHX SIEPHBIX PEAKIHSX:

a) ZAl+n — 2+ He; 0) ?+H—>*Na+.He;
B) *Mn+?—2Fe+n;  T) ZAl+y—*Mg+7?;
1) “B+in >+ a; €) EMn+lp —»2+/n;
K) ILi+iHe > 2+ He;  3) 2H +y —>2+n.

IIporakTuHui 2'pg O-paanoakTuBeH. ONPENeInTe, KaKO! JIEMEHT MOJTYYaeTCs ¢ TIOMOLILIO 9TOTrO
pacniaga?

B kako# 3JeMEeHT TpeBpalaeTes 24y Mocie JAByX [3-pacrajios U OJHOTrO o-pacnaja?

Slnpo u3oToma BUCMyTa 2°Bj MOJYYMIIOCH U3 JIPYroro sjapa nocjie a-pacnana u B-pacnana. Yro sto
3a sIpo?

B pesyinbrare 3axBara O-4aCTHIIbI AAPOM H30TOMNA a30Ta N 00pa3syeTcsi HEM3BECTHBIN JJIEMEHT

IpoToH. Hanmummre peakuio 1 onpenenuTe HEN3BECTHBIN JJIEMEHT.

Bo3moxHa M  peakums, HOpoucXoAsmias INpu OoMOapIHMpOBKE alIOMUHHUS O-4acTULAMU H
COIIPOBOKIAIONIYIOCS BBHIOMBaHUEM HEHTPOHOB, €CIM B pe3yjbTaTe MOIYy4aeTcs SIp0o KPEeMHUS C
MaccoBbIM unciaom 307

[lpu nenennu sapa 24y BBIIENACTCS SHEPIUS 3,2:10™ Ik (200 MsB). Paccunraiite SHEPTHUIO,

KOTOpasi BBIICIUTCS MIPU CTOPaHUU ypaHa KOJIMYECTBOM BelllecTBa 1 MOJb.
Onpezienure SHEPIUIO, BBIIEIAIOIIYIOCA B XO/IE TEPMOSIIEPHOM peakinu 'H +H — ‘He -

3 3
N3orton renust He TONyYaercs B pesynbrare OOMOApAMPOBKU sI€p TPUTHSA °H TPOTOHAMH.
Haitaure sHepreTnyeckuil BBIXO 3TON PEaKLUH.

®opma nmpeacTasJieHus pe3yJbTarTa:
BrmogHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepum ounenku:

3a mpaBUIIHLHO BBIOJHEHHOE 33JaHHE BBICTABIISAETCS MOJIOKUTENIbHAs OlleHKa — 1 Gasu.

3a HeMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — () 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopowoy svicmasisemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
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Oyenka «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisiencs 3a menee 60%0 mpaBUIBHBIX OTBETOB

JlabopaTopHbie padoThI

Tema 2.1 Kunemaruka

JlabopaTopHoe 3ansiTne Nel «OnpenesieHue IVIOTHOCTH TeJIa Ppa3In4HOi (POPMBbI»

]_[e.m,: 3KCHepI/IMeHTaHLHO OIPCACIIUTD IIJIOTHOCTH X XUAKOCTH U TBCPAOTO TCJA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
[1P62, TTPG6, T1P68, I1Py1, I1Py13, I1Py3, IIPyS, Ilpy7, ITPyS, I1Py10, ITPy12, T1P610, Ilpy2, I1Py12,
[1P610, MP3, MP5, MP15, MP23, JIP26, , MP28, MP31, MP32, MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe obecrieyenne:

BECHI C pa3HOBECaMHU; JUHEHMKa MaclTa0Has; ITaHTeHIUPKYIb; MEH3ypKa; BEIIECTBO, MJIOTHOCTh
KOTOPOT'O HYKHO OINPEICIIUTD.

3aganue:

1. O3HAKOMBTECh C TEOPETUUCCKUM MATEPHAIIOM TI0 TEME.
2. Onpenenute Maccy U 00beM HCCIIEyeMOTrO BEIIECTRA.
3. BeruncinuTe IIOTHOCTh BEIIECTBA.

4. CocraBbTe OTYET 110 JJabopaTOpHO padoTe.

Ilopsinok BbINOJHEHHS padOThI:
O3HaKOMBTECH C TEOPETUYECKUM MAaTEPUAIIOM 110 JaHHOU TEME.
Omnpenenure MIOTHOCTh TBEPJOTO TENA.
BbruucnuTe aGCOMOTHYIO M OTHOCUTENIBHYIO MOTPEITHOCTH U3MEPEHUH.
Jlannble 3aHecuTe B Tabnuiy Nel
Omnpenenure 1eHy AEJIEHUS MEH3YPKH.
Onpenenure MIOTHOCTH BOJBI HEOOXOIMMO.
BbruuciuTe aGCOMOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH U3MEPEHUN
Pesynbrate! onbiTa 3aHecute B TaOIUITyNe2.

. OTBeTbTE HAa KOHTPOJIBHBIE BOIIPOCHI:

KoHTposibHBIE BOITPOCHI

ONoarWONEPRE

1. U3 nByx pa3HbIX METAJIJIOB U3TOTOBJIEHBI OJMHAKOBBIE 110 pa3MepaM KyOuku. B3pemmBanue
MOKa3ajo, YTO Macca OJIHOTO KyOuka Oojblne Macchl Jpyroro B 2 pa3a. OnuHakoBa U
IJIOTHOCTH MeTaiia? Eciu HeT, TO BO CKOJIBKO Pa3 OTJIMYAIOTCS IIIOTHOCTH?

2. Tpu nmeramm — MeIHasw, JKeJIE3HAs M ATIOMHHHEBAsS — MUMEIOT OJWHAKOBBIE 00BEMBI. Kakas

JieTaib UMeeT HaUMEHBIIYI0O Maccy, Kakas Haubounplryto? ITycToT B 1eTansax HerT.

Kycok meramna o6semom 150 cM® nMeer Maccy 750 r. Onpenenure MIOTHOCTh MaTepuaa.

4. Ha yamku ypaBHOBEIIEHHBIX BECOB IOCTABJICHBI OJMHAKOBbIE cTakaHbl. [locie Toro, Kak B
OJIMH CTaKaH HaJWJIM MOJOKO, a B JPYroil — MOJCOJHEYHOE Macjo, paBHOBECHE BECOB HE
Hapymmwioch. O6bEM Kakol U3 )KUIKOCTEH OobIe?

5. 3amojHUTEe OTYET IO JIA0OPaTOPHOU paboTe COTIIACHO TPEOOBAHUSIM.

w
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Xon paboTsrI:
Yactsp 1. Jlyia onpeneneHus IMIIOTHOCTA TBEPOTO TeJla BBIYUCIUTE €T0 00BEM.
1. OObeM mpsMOYTOJILHOTO MapajuieNieNuIIe/ia BhiauciuTe no popmyne: V=a-b-h,
rJie a — JJIMHa, M; b — mupuHa, M; h — BeicoTa, M.

2.  OObeM nuIuHApa BeIYUCIUTE 1O popmyie:
h — BeicOoTa 1MIIMHApa, M; d — €ro AuamMeTp, M.

ml’

¥
4 i)

3. Ecnm TBepmoe Teno uMMeeT HENpaBWIbHYIO (OpMy, TO €ro oOBeM OIpeAesauTe C MOMOIIbIO
MEH3YPKH, B KOTOPYIO OH MOKET OBITh TIOTPYKEH.

No o &

Omnpenenure maccy Tena.
[To popmyre p=m/v BBIYUCIUTE MIOTHOCTH TBEPJOTO TENA.
Pesynbrarel uamepenuii 3anecute B Tabsuiry Nel u cienaiite BRIYUCICHUS

Tabmuma Nel. Pe3ynbTaTsl H3MEpEeHUI.

ypaBHOBeCBTe BCChI UCIIOJB3Y: ITpaBUjia B3BCIIMBAHU .

Ne

Bemec
TBO

111710)78

JJIMHa

Ha.
A E b(m)

BBICOT

00BéM,
V(

h’(M) M3 )

mMmacca

m(kr)

TUIOTHOCTH
pnp(ke/m3)

pmaob| Ap

Yactp Ne2. I[J'IH OIPEACIICHUA IINIOTHOCTHU BOJAbI HCO6XO,I[I/IMOZ
1.

2.
3.

HaWTH Maccy Tapbl, B KOTOPYIO HY>KHO TIOMECTUTh BOJLy U ONPEIENIUTh Maccy BoJbl 0e3

Tapsbl.

Ornpenenure 1EHY IeTIEHNS MEH3YPKH M HAMIUTE 00bEM B3BEIICHHOW KUIKOCTH (BOJIBI).
Pe3ynbratel onbiTa 3aHecuTe B TaOIHILy No2.

Tabnuma Ne2. Pe3ynbTaTsl U3MepeHuit

No

BemectBo

Macca Tapsl ,
ml(kr)

Mmacca
KHUIKOCT
u,
m2(Kr)

00BEM,
V(m3)

IIJIOTHOCTH

pnp(re/
Mm3)

pmad

®opma npeacTaBieHus pe3yJabTara:
PaGota gomkHa ObITH BHINOJIHEHA B TETPAIU AJIs J1aDOpaTOPHBIX padoT.

Kpurepum ouenku:
3a mpaBUIILHO BBIIOJHEHHOE 33JaHHE BBICTABIISAETCS IMOJIOKUTENIbHAs OlleHKa — 1 Oasu.
3a HeTMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNEe BHICTABIISIETCS OTPHUIIATEIbHAS onleHKa — () 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopowoy svicmasisemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
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Oyenka «HeyoosiemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBHBIX OTBETOB

JlabopaTopHoe 3ansiTue Ne2.
Onpenenenune ko3¢pGuumneHTa sKeCTKOCTH YIIPYIroro TeJia.

JlabopaTopHoe 3ansTue Ne6 «Onpenenenue ko3pPpuiueHTa :KeCTKOCTH TBEPA0I0 TeJia MpHu
nedopmanum.»

Heanb: M3yunTh 3aBUCUMOCTh CHJIBI YOPYTOCTH OT JIMHEHHOW nedopMmanuy; Ha MpUMEpe
nedopManuy pacTspKEHHs SKCIIEPUMEHTAIBHO MOITBEPAUTH CIIPABEUIMBOCTD 3aKoHA [ 'yKa; onpeaenuTsb
pacyE€THBIM U TpagUIECKUM criocodbamu K03PGUIUEHT yrnpyrocTu (KECTKOCTh) MPYKUHBI (PE3UHBI).

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,IIK 1.1

MarepuanbHoe obecnnedenme: Lltatus ¢ MmydToit u nepxxarensiMu, JUHAMOMETP € UCCIIETyEMOM
MPYKUHOW W 3aKPBITOM IIKAJIOHN (MJIH UCCIIETYEMBbIi JIOCKYT PE3UHbI), TIMHEIHKA, Yallla OT BECOB, HA0OP
rpy30B ¢ u3BecTHbIMU Maccamu (o 100 u 50 rpammoB).

IMopsinok BbINoOJIHEHUS PadOTHI:

Teopust: [lon nedopmarueld NOHMMAIOT M3MEHEHHE OObeMa WM (GOPMBI Tela IMOJ JeHCTBUEM
BHEIIHUX CWI. [Ipy M3MEHEHWW pacCTOSHUS MEXAYy YacTUIlAMH BEIIeCTBa (aTOMaMHu, MOJIEKYJIaMH,
MOHAMHM) U3MEHSIOTCS CHJIBI B3aUMO/ICHCTBUS MKy HUMH. [Ipy yBenmMueHUN pacCTOSIHUS PAaCTyT CHIIBI
NPUTSOKCHUS, & TPH YMEHBIICHHWH — CHJIbl OTTAJIKMBAHUS, KOTOPBHIE CTPEMSTCS BEPHYTh TEJIO B
ucxoaHele coctosHus. IloaToMy cuibl ynpyroctTd HMMEIOT 3JeKTpOMarHuTHyro npupoay. Cuna
VIIPYTrOCTH BCETJa HalpaBlieHa K IMOJIOKEHHIO PAaBHOBECUS U CTPEMHUTCS BEPHYTH TEJIO B MCXOIHOE
coctosiHue. Cuiia ynmpyrocTu npsiMo NponopuuoHaIbHa aOCOIIOTHOMY YAJMHEHHUIO Tela.

3akon I'yka: Cuna ynpyrocty, BO3HHKArOIAs MpH 1edopMaIiy Teia, MpsiMO MPONOPIIHOHATTEHA
ero yJ/UIMHEHHIO (CKaTHI0) M HaIpaBlieHa NPOTHUBOMOJIOXKHO MEPEeMEIIEHUI0 YacTUl] Tela MpU
nedopmaru

Fynp=kAx, rae k-koaddunuent xecroxoctu [K] = %, AX=AL — Monlynb yAJIMHEHUS TeJa.

KoaddunmeHT x€cTKOCTH 3aBUCUT OT GOPMBI U Pa3MEPOB Tella, a TAK)KE OT MaTepuara.

BHHUMAHHE!
Bo uzbexcanue mpaem u nospescoenuio 060pyoosanus, ne oonyckaiime nadenus zpysa!

IHopsinok BbINOJIHEHHUS PA0OTHI:

1.3akpenuTh JUHAMOMETP B LITATHUBE.
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N3Meputsb IMHEHKOM NEpBOHAYAIBHYIO JITTUHY TPY>KHUHBI

[TonBecuts rpys3, maccoit 100 r.

W3meputs nuHeikol AnuHy 1eopMUpoBaHHON npyxuHbl L. Onpenenuts NOrpemHocTb
m3mepenus JmaHbl: Ax=0,5 nen*Cl, rae C1 — nieHa faeneHus IMHSHKH

Boruncnuts yjuinHeHue npykunbl Ax = AL = x — x

Ha nokosmuiics 0THOCUTENIBHO IPYKUHBI IPY3 AEUCTBYIOT IBE KOMIICHCUPYIOLIUE IPYT
Jpyra CWIbL: TSKECTH U YIpyroctu Fr = Fynp , BBIYUCIUTB CUILY yIPYTOCTH 110
dopmyne, Fynp = mg. a Fy --BbIUUCIIAEM C IOMOIIBIO JuHaMoMeTpa. OnpeaenuThb
norpemHocTs cuibl:AF = Fynp — Fr

[Tonsecuts rpy3 maccoit 200 r ¥ MOBTOPUTH OTBIT 1O MyHKTaM 4-6.

[Monsecuts rpy3 maccoid 300 T ¥ TOBTOPUTH OTIBIT MO MTyHKTaM 4-6.

Pe3ynbTathl 3aHECTH B TaOJIUILy HIKE.

Beruuciure k03¢GGuIMEeHT )XECTKOCTH NPYXKHUHBI U Kaxkaoro usmepenus K = Fynp /Ax
¥ 3aNMIIMTE B TabJuily 91U 3HaueHus. Onpenenure cpeanee 3nauenus K,

. Be1OpaTh cucteMy KOOpAMHAT U MOCTPOUTH IpapuK 3aBUCUMOCTH CUJIBI yTIpyroctu Fynp

OT KO3 PHIIHEHTA KECTKOCTH K.
Tabauua usmepenust

Macca, Havanen Koneunas AOGcomotHoe Cuna Kosdbduuu Cpennee

M(Kr) asg IJIMHA, JUIMHA, L,  yJIJMHEHUE YOPYTOCTH  €HT 3HAUCHHE,
Lo (m) Ax; = AL = x€ctroct, K,
(m) L — Ly,(m) Fynp, (H) K, (H/™m)

Bpruuciaenus:

1 onpIT:

Ax = AL = x — xog=
Fynp =mg = Fr

K = Fynp/AX
K.,=(Ki + K; + K3)/3

2 ONBIT:
3 ombIT:
I'padux:

BriBOa:

MOBTOPHUTH BBIYUCIICHUS.

KoHTpoJibHbIE BONIPOCHI:
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Kakyro nedopmariuio Ha3pIBatOT ynpyrom?

Ot 4ero 3aBUCHT KOIPPUIIUECHT KECTKOCTH?

Uro npencrasiser co0oi rpaduk 3aBUCUMOCTH CHJIBI YIIPYTOCTU U KOAPHUITUSHTA KECTKOCTU?
B kakux npezaenax cnpaBejiuB 3akoH ['yka?

J1ist 1F000T0 M KOJTMYECTBA TPY30B Oy/IeT BBIMOIHATHLCS MpsSMast TPOIOPIHUOHATBbHAS
3aBUCUMOCTB MEXIY CHUJIOW ynpyroct u yaymmHernnem? (OTBeT 000CHYHTE).

ko E

®opma npeacTaBiaeHusl pe3yJabTara:
Pabora momkHa ObITh BBIMOIHEHA B TETPAIH Ui 1a00PaTOPHBIX padoT.
Kpurepun oneHku:
3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlIeHKa — 1 Oa.
3a HeMpPaBWIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS OlleHKa — () OauIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopowoy svicmasnsemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 npaBUIBHBIX OTBETOB

Pasznen 3 Moaekyasipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOIH TeopHu

JlaGopaTopnoe 3ansitue Ne3 IIpoBepka ra3oBbIX 3aKOHOBY

Heapb: M3yunTh B3aMMOCBSI3b MaKPOCKOMMYECKUX MapaMeTPOB ra3a 3aJaHHOW MacChl; OIMBITHBIM
nyTéM yOequTcs B ClIpaBeNIMBOCTH 3akoHa boitnsa-Mapuotra.

Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHUIO:
[1P62, ITPG6, TTP6S, ITPy1, ITPy13, ITPy3, ITPyS, Ilpy7, I[1Py8, [1Py10, ITPy12, TIP610, IIpy2, ITPy12,
[1P610, MP3, MP5, MP15, MP23, JIP26, , MP28, MP31, MP32, MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MatepuanabHoe o0ecniedeHue: IUIMHIP ¢ TPOOKOi, Bosia, TpyOKa co LIKaNoi, TuHelka, 0apomeTp.

3aganue:
1.IToBTOPUTH OOBbEMHEHHBIN Ta30BBIN 3aKOH.
2.IIpoBepuTh Ha NpakTUKe coOtoeHne 3akoHa boiins-Mapuorra.
ITopsinok BbINOJIHEHHS PadOTHI:
3akon boins-Mapuorra a1 uzotepmuueckoro mnporecca (T= const, v=const) sBisieTcsi 4acTHBIM
ciiydaeM 00beMHEHHOIO Ta30BOr0 3aKOHA: T. €. AaBJIEHUE ra3a 00paTHO MPOMOPLHUOHAIBHO €T0
00BbeMy. DTy 3aBUCUMOCTb MOKHO IMPOBEPUTH ONBITHBIM ITyTEM:

o

1 PVi_R-V, P-V,=P,-V, 1_

i T T, Fz -
b

Ve
Vl

CobpaTh yCTaHOBKY IO PUCYHKY

113



3
Ompenenutb 00beM ra3a B TpyOKe, Vi, , IPUHSB IUIOMIAb MONEPEYHOI0 CEUeHUs paBHOM | cm?
ITo 6apometpy ompeaenuTh aapierue P =P

amm
OrycTHTb TPYOKY OTKPHITHIM KOHIIOM B BOJY, OIIPEIETHTh HOBBIA 00BEM Bo3yXa B TpyoKe V,, i’
OmnpenenuTh pa3HUIy YpOBHEH BOIBI BHYTPU M BHE TPYOKH ( Ah).

Bbluncnnto
R;H = Pamu + R;od.cm.
roe P, =P-atmocbepHoe pasnenve, I1a; P, .. - AaBneHne sogHoro ctonba, Ila;
Psor).cm. = p ' g : Ah
K2 M
p© =1000 — nnotHocTb Boabl; g =9,8— — yckopeHue csoboaHoro nageHus;
M c

Ah — BbIcoTa cTonba )Kuakoctm (cm.pumc.1)

I[TpunsiB BTOpOit pe3ynbTaT P, 3a HCTHHHOE 3HAYCHHUE JABICHHUS, A= (p P )
= =My
BBIYHCIIUTH a0CONIIOTHYIO (A) M OTHOCUTEIBHYO ([]) MOTPEIIHOCTH:
Pesynbrarhl H3MepeHnii U BHIYUCICHUHN 3aHECTH B TaOmuIy 1. A
Cnenatb BBIBOJ 11O paboTe. E = —_.100%
sll
®dopma npeaocTaBIeHNs pe3yIbTaTa
Tabmuma 1.
O6bem | [laBnenue| O0bem | JlaBnenue| [aBiaenue Beicora | JlaBnen | AGcomoT | OTHOCHUTE
3 ue
V,,m cToyba Hast JIbHAS
PuIla norpenrHo| MOTPEenIH
HKHIKOCT CTh OCTb
RL’ Ila u
, A, Ila 0
V,, m P,,Ila Py, 11a Ah. ’
IIa

KoHTpoJibHBbIE BONIPOCHI.

1) Ilpu xakom ycioBuM cripaBeaauB 3akoH boitns-Mapuorra?

2) Ecnu ipu u30T€pMHUECKOM MpoIlecce JaBlIeHNUE MaJaeT, 4YTO MPOUCXOAUT C 00bEMOM?

3) IIpou3BOaUT M ra3 1aBICHUE B COCTOSTHUM HEBECOMOCTH?

4) [loueMy noy4eHHbIE Pe3YyIbTAaThl B padOTe HE HI€aTbHO PaBHBI MEXLY COOOM?

5) Uro BIuseT HA TOYHOCTH U3MEPEHUN B JaHHOU paboTe?

6) Mo>HO 71 OTIpeIeaUTh YCIOBHYIO €IMHUILY KOHCTAaHThI B eAuHuIax CHU?

7) KakoBa macca Bo3ayxa B ayJUTOPHUH IIoMaaAbio 64 M2 , BEICOTOH 3 M, mpu TeMreparype 25
oC u naBnenuu 725 Mm.pt.cT.?
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@opma npeacTaBJieHus pe3yabTaTa:
PaboTa nomkHa OBITH BBITIOJHEHA B TETPaAM JIJIsl Ta0OpaTOPHBIX PadoT.

Kpurepun oneHku:
3a mpaBUIIHLHO BBIITOJHEHHOE 3a/IJaHIE BBICTABIISIETCS TIOJIOKHUTEIbHAS OLleHKa — | Oasu.
3a HeMpPaBWIIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS olleHKa — 0 0auIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenka «xopowoy svicmasisemcs 3a 80 — 89% npaBUIBHBIX OTBETOB
Oyenka «yoosnemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisiencs 3a menee 60%0 nmpaBUIBHBIX OTBETOB

Tema 3.3 ArperaTtHblie cOCTOSIHUS BelecTBa. @a3oBblie nMepexoabl

Jladoparopnoe 3ansaTue Ned. Onpenesenue k03¢ GuiiueHTa MOBEPXHOCTHOMN MJIOTHOCTH KUIKOCTH
METO/IOM OTPbIBA Kamejlb

He.]'lb: ONpCACIIMTDb MMOBEPXHOCTHOC HATAKCHHUE BOJAbI U MBIJILHOI'O PaCTBOPAa METOAOM OTPhIBA
Kali€Jib

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[1P62, ITP66, I1PGS, I1Py3, Ilpy7, I[1PyS, I1Py10, ITPy12, T1IP610, Ilpy2, [1Pyl12, ITP610, MP3, MPS5,
MP15, MP28, MP31, MP32, MP33, MP34, MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepunanbHoe obecrnieyeHue:

LIMPULL JUIsT YUCTOM BOJBI, IIIPUIL JJII MBUIBHOTO pacTBopa (00beMoM 5—10 M), cTakaHYMK C
YUCTOM BOJOW, CTAKAaHYMK C MBUIBHBIM pAacTBOPOM, INTAHICHLUMPKYJIb WIA MHKPOMETpP, OCTPO
OTTOYEHHBIN KapaH/alll.

3ananne:

1 O3HaKOMBTECH C TEOPETUUECKUM MaTEPUATIOM.

Ha xaruito, BuCAIIyl0 Ha KOHIE Y3KOW TpPyOOUKH, AEMCTBYIOT JABE CHUJIBL: CHJAa TSDKECTH mg
HallpaBJICHHAs BEPTUKAIBHO BHU3, U CHUJIAa IIOBEPXHOCTHOIO HATSKEHMS >Kuakocth F moB
pacnpezielieHHass BJOJIb I'PaHUIbl JKUJKOCTH C KpaeM TPYOKM M HampaBlieHHas MO KacaTelbHOM K
MTOBEPXHOCTHU KUIAKOCTH MEPIICHAUKYIIAPHO dTON I'PaHULIE.

FN)U

»
myg

Cuita mOBEpXHOCTHOTO HATSHKECHUS, ISHCTBYIONIAsE HA HEOOIBIION y4acTOK TpaHuIlbl AnuHoM Al
paBHa o |, rie 6 — K03 (PULIMEHT MOBEPXHOCTHOIO HATSHKEHUS KUIAKOCTH.

VYcioBue paBHOBECHS Kaluld Ha KOHIIE TPYOOUKH COCTOMT B TOM, YTO BEKTOpHas CymMMa CHI,
JNEUCTBYIOIIMX Ha OTIEIbHBbIE 3JIEMEHTHl TPAHULBI, paBHA MO MOAYJII M IPOTHUBOIOJIOXKHA IO
HAIIPaBJICHUIO CHJIE TSKECTHU.
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Bennuuna o4 1 mo Mepe yBelW4eHHUsT MacChl KaIUId OCTAeTCsl HEM3MEHHOW, HO B PaBHOBECUH
Karuisi MIPUHUMAET TaKyio (OpMY, YTO yroJl HaKJIOHA CHJIBI TOBEPXHOCTHOT'O HATSKEHUS K BEPTHUKAIHN O
YIIOBJIETBOPSIET YCIOBHIO lo cos = mg , rae | — anmuHa rpaHuIbl )KUAKOCTH ¢ TPyOOUKOiA.

C yBenmueHHeM MAacChl KaIljIk yrol 0 YMEHBIIAeTCs M, HAKOHEIl, IOCTUTaeT HyJs, a cosa = 1 .

[lpn nanpHeieM yBETMYEHUH MACChl YCIIOBHE PABHOBECHS KaIlIM YK€ HE MOXET OBITH
BBITIOJTHEHO, M KaIUIs OTPBIBACTCS.

Orcrona, npunumasi, 4ro 1=z d , rae d — BHyTpeHHMIA 1uameTp TpyOouku, noiydaem: d om= mg
mg

W

Xox padoThI:

1.W3meputh BHyTpeHHHI auameTp d HakoHeyHuka 1mmpuna. Jliug u3MepeHus MOXKHO
BOCITIOJI30BaThCS OCTPO OTTOUYEHHBIM KapaHjamioMm. BcTaBuB KkapaHjaml B HAaKOHEUHHK O YIIOpa,
MOMEThTE TPAHUIy CONMPHUKOCHOBEHHUS HAKOHEYHHMKA C KapaHjaamioM. /[nameTp kapaHjamia Ha ypOBHE
3TOU rpanuibl MOXXHO IIPUHATH 34 BHYTpeHHI/Iﬁ AUaMETPp HAKOHCUYHHMKA U U3MCPUTH €TI0 C IMMOMOIIBIO
[ITAHTEHIIUPKYJISI UK MUKPOMETpA.

2.Habpatp B mmpui 4—5 M1 BOIBI U, JAepiKa €ro BEPTHKAIBHO U IJIABHO HAXUMasi Ha MOPIICHb,
BBUIUTh 3—4 MJI B CTakaHYMK, CUMTas Karu. M3MmepeHue KoiuuecTBa Kameilb N MpoBeCTH HE MeEHee
TpeX pas, 3aTeM M0 O0IIIel Macce BBITEKIICH BOBI 001 m (TOIB3yHTECh MIKAION Ha mmpuie!) HalTh
CPEIHIOI0 MacCy Karid m U MOTPEIIHOCTb ee onpeaeneHuss Am. Pe3ynbTaTsl 3aHeCTH B TaOIHILY

Tabnuya Nl

UMepeHo BbIHUCTCHO

No N m m d A o Ao £
m ke m,,ke | kecp | mxke ecp |, mm | d oum, | Hnm
oow

3.IMonb3ysace dopmynoit (1), paccuntarh Kod(h(GUIMEHT MOBEPXHOCTHOTO HATSKEHHSI BOJBI U
a0COIIOTHYIO MTOTPEIIHOCTh €T0 ONPEAEIICHUS

Ao =lo,, -0

uim maéa| *
4. Berauciauts OTHOCHUTCJIbHYIO ITOI'PCITHOCTD I/13MepeHI/II71
Ao

£= 1007 *
ag

maéhy

5. AHaJnOrH4HBIM 00pa3oM OMpeneauTh KOIPPHUIMEHT MOBEPXHOCTHOTO HATSHKEHHUSI MBUIBHOTO
pacTBopa (I10JIb30BaThCs OTAETBHBIM LIIPULIEM U TTOCYI0M!).
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H3MEPCHO BBIYHUCJICHO
No| m > N m,e m .2 | Am,e Am‘p.g d, mm| Ad, mm o. l‘%l Ao, f%{ 94

o6u* € p

6. C,I[eJ'IaTB BbIBOJ M 3aIIMCATh IIOJIYUYCHHOC 3HAYCHHUC KOB(b(l)I/IHI/IeHTa IMOBCPXHOCTHOT'O
HaTsKCHUA C YUCTOM IMOTrpCIIHOCTHU

KoHuTpoJbHbIe BOIPOCHI:

1. Koaddunuent moBepxHocTHOTO HaTsDKeHUs kepocuHa 0,024 H/M. bonblie wim MeHbIe Macca
Karuii KEPOCHHA M0 CPAaBHEHUIO C Karulel BOIbI, €CIIM KarlaTh U3 OJJHOM U TOH )K€ MUIETKU?

2. O0bsicHUTE OAPOOHO, TOUYEMY MaJIeHbKHE KalleIbKU )KUIKOCTH MOTYT JI0JITO BUCETH HE
OTPBIBAsICh.

3. [louemy, npexie yeM MOKPHITh IITYKATYPKY MAaCIISIHOW KPACcKO, MPeABaAPUTEIbHO MPOU3BOIAT
IPYHTOBKY 0J11(oit?

4. IlpuBenute cBOU MPUMEPHI JEHCTBUSI CHIIBI IOBEPXHOCTHOTO HATSKEHUS

®opma nmpeacTaBJieHus pe3yJbTarTa:
Pabora momkHa ObITH BBIIOIHEHA B TETPAAH IS JIAOOPATOPHBIX paboT.

Kpurepuu onenku:
3a IpaBHIBHO BBITIOJIHEHHOE 33/1aHNE BBICTABIISICTCS TIOJIOKUTEIbHAS OIIeHKa — | Oa.
3a HEeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

JlabopaTopHnoe 3ansiTe NeS. Onpenenenue BJIAKHOCTH BO31yXa U aTMOC(epHOro naBJieHus

Henab: s5KkcIepUMEHTANIBHO ONPENEIUTh BIAXXKHOCTh BO3/yXa B Jabopatopuu pU3MKu

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
[1P62, TTIPG6, ITP6S, I1Py3, Ilpy7, I1Py8, [1Py10, [1Py12, TIPG10, IIpy2, I1Py12, ITP610, MP3,
MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32,
MarepuanbHoe olecnedyeHue: MCUXPOMETp, rurpoMerp ncuxpomerpuueckuit BUT — C, tabnuua

«I[aBJ'ICHI/IC HACBIIICHHBIX MMAapOB BOJLI ITPU PA3JINYHBIX TCMIICPATYpaX»

Buumanmue! IIpu BeimoaHEeHUN pabOTHI ¢ 0CO00M OCTOPOKHOCTHIO OOparaiiTech ¢ Tepmomerpamu. He
JTOMyCKalTe majgeHusi Tepmomerpal

3aganme:
1. O3HakoMbTeCh C TEOPETHYECKUM MaTEPHAJIOM:
Teopus
B armocdepe 3emnn Bceraa coziepikarcs BoAsHbIE mapbl. VX comepikaHue B BO3AYyXE XapaKTepU3yeTcs
aOCONMIOTHOW W OTHOCHUTENIBHOW BIAQXKHOCTBIO. AOCONIOTHAS BIAXHOCTh OMPEIENSETCS IJIOTHOCTBIO
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BOJIIHOTO TIapa pa, HaXoAALIerocs B aTMocdepe, WK ero napluuaibHbIM JaBieHueM pii. [lapuuanbHbeim
JIaBJICHUEM DI Ha3bIBACTCS JIaBJICHUE, KOTOPOE MPOU3BOAMII ObI BOSHOW Map, eciii Obl Bce IPYTUe ra3bl
B BO3JyXe OTCYTCTBOBaJM. OTHOCHUTEIHLHOU BJIAXKHOCTHIO () HA3bIBACTCS OTHOIICHHE MapIHaTIbHOIO
JaBJICHUS PII BOJISHOIO IMapa, COACPIKAIIErocsi B BO3yXe, K JABJICHHIO HACBIIICHHOTO Tapa PH.IL., MPH
JTaHHOM TemnepaTrype. OTHOCHTEIbHAS BIKHOCTh () MOKAa3bIBAET, CKOJILKO MPOIICHTOB COCTaBJISCT
napIraibHOe JaBJICHUE OT JABJICHHS, HACBHIIICHHOTO Tapa MpH JaHHOW TeMIeparype W OMpeneisaeTcs
o gopmyre:

o =L 100%
pll/]

[TapumnanpHOE HaBiieHHE P MOKHO pAacCUMTaTh IO ypaBHEHHI0O MenzaeneeBa - KnamelipoHa Wid mo
TOYKE POCHI.

Touka pocel - 3TO TEMIIEpaTypa, MPU KOTOPOW BOJSIHOM Iap, HaXOASUIMKCS B BO3AYyXE CTAaHOBUTCS
HaChIIeHHbIM. OTHOCUTENBHYIO BJIQXXHOCTh BO3JyXa MOKHO OIPEAEIIUTh C MOMOIIbIO CHEIHAIbHBIX
prOOPOB — IMCUXPOMETPA U TUTPOMETPA.

IIcuxpomerp
[IcuxpomeTp COCTOUT U3 CYXOr0 U BJIAXKHOTO TEPMOMETPOB.
PaccmoTpuTe ncuxpomeTp U onpenenuTe IAe€ CyXon U BIaXKHbIM TEPMOMETPBI.

a) U3MEPUTH TTOKA3aHUS CyXOT0 U BIKHOTO TEPMOMETPOB:

0) UCTIONB3YS IICUXPOMETPHUECKYIO TaOIUILy, ONPEACTUTh OTHOCUTEIbHYIO BIAKHOCTh BO3yXa.
BHHMaTEIbHO TOCMOTPHUTE Ha IICHXPOMETPHUYECKYO TaOIHITy. B IepBOM BEpTHKAIBHOM CTOJIOIE
HalIMTe NOKa3aHUs BalIero CyXOro TEPMOMETPA, B IEPBOM TOPU30HTAIBHON CTPOKE HAlIUTE Bally
Pa3HOCTb MMOKa3aHUN CYXOr0 U BJIAXKHOI'O TEpMOMETPOB. To unciao, KOTOpoe HaXOAUTCS Ha
MepeceyeHn  CTONIOA U CTPOKH U SBIISIETCS 3HAUEHHEM BIaXKHOCTH BO3/1yXa.

N300pakenue, cxema, pUCYHOK SKCIIEPUMEHTA:

Cwpoone |4k
mepmomemp| =g

X | Bawwnn 2§
) mepaosenpm R

Pucynox 1. YcranoBka aist maboparopHoii padotsr Ne5
2. Brmonaure paboty.
3. OTBeThTE Ha KOHTPOJILHBIE BOIIPOCHI.
4. 3amoyHUTE OTYET IO JIabopaTOpHOI paboTe.

ITopsinok BbINOJHEHHS PadOTHI:

1.HanuTek B mUTaTEIh KUISTYEHYIO BOMIY.

2. latp ¢urumo mponurTaThest Boxod M uepe3 10-15 MUHYT OPUCTYNUTH K OIpEIEICHUIO
BJIAYKHOCTH.

3.0mnpenenuTs NOKa3aHus CyXoro M yBIa)KHEHHOTO TEPMOMETPOB.

4.IloBopaunBass JUMO C KpacHOM OIU(POBKON, COBMECTUTH TOKA3aHHUS CYXOro TepMOMeETpa
(xpacHble IM(}pPBI) ¢ TOKA3aHUAMHU YBIAXKHEHHOTO (YepHbIe U (PHI).

5.0npeaenuTs OTHOCUTEIBHYIO BIQXKHOCTh IO KPACHOM CTpEJIKE.

6.Pe3ynpTaThl U3MEpeHH U BBIYMCICHUN 3aHECTH B TaONIUILY:
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Tabmana Nel

IHoka3anus TepMoMeTPOB Pa3nocth OTHocuTebHas
NMOKa3aHuil BJIA’KHOCTb BO3/1yXa @,
TEePMOMETPOB %
At=tcyx-tBJ
cyxoro teyx BJIAJKHOTIO tBJI
Tabmuma Ne2
Temnepary | Touka Hasnenue | [lapuumansn | Otaocuten | [lnotHOCTh | AGCONIOTHA
pa pOCHI, °c HACBIILIEHH | O€ bHas HACBIIECHH | 5
OKPY’Karolll oro mnapa, JIaBJICHUE BJIQXKHOCTh | OTO Mapa, BJIAXKHOCTh
€ro ITa BOJITHOTO BO3ayxa, % | < BO3/yXa
BO3/yXa, napa, [1a a
°c

7. C,Z[e.]'[aTB BbIBOJ, 3aIlIMCATb IIOKA3aHHA THI'POMCTpa M AaTbhb PCKOMCHIAIHH I10 ITOAACPKAHUIO

BJIQXKHOCTH B JJAOOPATOPUHU B IIpe/ieIaX HOPMBI.

o

©~N o

KoHTpoJsibHbIE BONIPOCHI:
Kaxkoii map Ha3bIBaeTcsi HachllleHHBIM? YUTO Takoe OTUHAMUYECKOE PaBHOBECHE, TOYKA POCHI,
napuuaibHOE JaBjieHue?
IToueMy noka3aHusi CMOYEHHOIO TEPMOMETPA MEHBIIIE, YEM CYXOr0?
Kak, 3Hast TOUKY pOCBI, MOKHO OTIPEAEIUTh NaplualbHOE 1aBJIeHUE?
Cyx0# 1 BIaXHBII TEPMOMETPBI ICUXPOMETPA MTOKA3bIBAIOT OAMHAKOBYIO TeMneparypy. Kakosa
OTHOCHTEIbHAs BIaXKHOCTh BO3/1yXa?
Kak 1o BHenHeMy BUy OTIIMYUTH B OaHe TPYOBI C XOJIOJHON U ropsiueit BoAoi?
Uem 00BSACHUTD MOSABIICHUE 3UMON MHEsI Ha OkHax?. C KaKoW CTOPOHBI CTEKJIA OH TTOSIBUTCSA?
HaliTi OTHOCUTENIBHYIO BJIIa)KHOCTB BO3/lyXa B KOMHATE MPHU 18°C, ecom Touka pocsrl 10 °c.
OTHOCHUTENBHAS BIAKHOCTD BO3/IyXa BEYEPOM IIPHU 16°C paBHa 55%. Beimazer nu poca, eciu
HOYBIO TEMIIEpaTypa MOHU3UTCS 10 8°C?

®opma npeacTaBiaeHus pe3yJabTara:
PaGota gomkHa OBITH BHINOJIHEHA B TETPAIu AJIs JIaDOpaTOPHBIX padoT.

Kpurtepun onenkmn:

3a MpaBUIILHO BBITOJTHEHHOE 33JJaHUE BHICTABIISIETCS TIOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpaBWIILHO BHITIOJIHEHHOE JIEHCTBHE, 3aJjaHle BBICTABIIAETCS OTpULlaTeIbHast olleHKa — 0 0aoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB

Oyenxa «HeyoosiemeopumenvHoy svicmasisemcs 3a Menee 60% mpaBUIBLHBIX OTBETOB
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JlaboparopHoe 3ansaTie Ne6. OnpenesieHue yeJabHOUH TeMI0EMKOCTH BellleCTBA

Ilesb: ONBITHBIM IIyTE€M ONPEECIUTh BEIUYMHY YIEIbHOMN TEIIOEMKOCTH BELIECTBA U BBIACHUTH
¢bu3nvecKuil CMBICI ypaBHEHHUS TEIJIOBOTO OayiaHca.

Brinosnenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,I1K 1.1,IIK 2.1
MarepunanbHoe o0ecrniedeHHe: BECbl ONTHYECKHE Ha IITATUBE; PA3HOBEC; UCCIIENYEMOE BELIECTBO;
KaJIOpUMETP; TEPMOMETD; SIEKTPOIUIUTKA; COCY]] C BOJIOI;

3aganue
1. Ucnonb3ys TepMOIMHAMUYECKHE 3aKOHbI COCTAaBUTh YpaBHEHHE TEIUIOBOrO OanaHca IS
BBIUUCIICHUS] HEOOXOJUMOI BEJTMUUHBI.
2. Pe3ynbraThl H3MEpEHH U BRIYMCICHHUN 3aHECTH B TaOJIHILY.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI
4. Hanwucatb BbIBOJ

Bunumanue! Ilpu ucnonv3oeanuu 20pavux npeoMemos U  IJNEKMPUUECKOU NAUMKU C
0CHIOPOIHCHOCMBIO 00paUiamvcs ¢ 060py008aHUEM.

Tabauma.
1. macca TBepOro TENa, KI my
2. remneparypa teina, °C ty
3. Macca KaJlopuMeTpa, Kr my
4. Macca BOJbI, KT ms

5. TeMmeparypa BOAbl U KaJIOpUMETpa, | tr=t3

°C
6. Temnepatypa cmec, °C 0
7. yaenbHas TETJIOEMKOCTb | Cp

Kajopumerpa, Jx/(kr-°K)

8 .yACJIbHasA TCIIIIOEMKOCTD BOJHI, | C3

JIx/(kr-°K)

9. ynmenpHas TEIUIOEMKOCTh TBEPAOTO | Cp

tena, Jx/(xr-°K)
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10. TabnwyHOE 3HAYEHHE YIEIHHOMU | Cr

TEIJIOEMKOCTH TBEP/OTO Tena,
JIx/(xr-°K)
11. oTHOCHTENBHAS IOIPEMIHOCTB, Yo )

[Topsi10K BBITOTHEHHUS PAOOTHI

Onpenenutb Maccy UCCIEAYEMOTO Tea my;

OnycTuTh UCCIIEyeEMOE TEJIO B COCYJ C BOJOW U HArpeTh BOAY A0 KUIIEHUS;

Onpenenutb Maccy KaJlopuMeTpa my;

Hanuthb 10 mMoI0BUHBI BOABI B KaJOPUMETP U OINPENETUTh MacCy BOJBI M3;

H3MepuTh HauanbHYIO TEMIIEPATYPY KAIOpPUMETpa ¢ BOAOH to=ts;

OnycTuTh HAarpeToe TeJIo B KAJTOPUMETP C BOJOW U U3MEPUTH TeMIleparypy cmecu 0;
CocTaBuTh ypaBHEHHE TEIUIOBOTO OajaHca U OMPEACIUTh YACIbHYIO TEIIOEMKOCTh BEIIECTBA.

No aprowdE

Terora, oTmanHast ropsauM TeIoM: Qur =M1 Cy(t1- 0)
Temora, mosydeHHas KaTOPUMETPOM: Qponx =M2Co(0-17)
Terora, monydeHHas BOJIOH: Qponp=M3C3(0-13)
VYpasaenue TerioBoro 6ananca: Qo= Qnox

m1C1(t- 0) = MyCy(0-12) + m3c3(6-13)

m1C1(t1- 0) =(6-t2) (M2Co+ M3C3)

Tak kak t,=t3, (0-ty) =(6-13)

c1=(0-t3) (MaCo+msc3)/(my(t-0)) Jix/(xr-°K).
8. Onpenenuth MOTPENTHOCTH
A=[Cragn=c1]

0=(A/c) -100%.

9. Pe3ynbrarhl u3mMepeHuil U BEIYUCICHUN 3aHECUTE B TaOIHUIy U caeraiiTe BeIBO. [1o okoHuaHuu
paboThI MPUHAICKHOCTH, TETPAh M TAHHOE PYKOBOACTBO CAAThH MPEMoaBaTelto.

KoHTposbHBIE BOITPOCHL:

1.  KakoBa pa3Huna Mex1y TEIUIOEMKOCThIO Tella ¥ YAEIbHOMN TEeMI0eMKOCThIO?
2. B dyeM cMmbICI ypaBHEHHs TEIUIOBOro OajllaHCa M KaKoe OTHOILIEHHE OHO HMMEeT K 3aKOHY
COXPAHEHHUS PHEPTUU?

®opma npeacTaBiaeHus pe3yJbTara:
PaGota gomkHa ObITH BBINOJIHEHA B TETPAIu AJis J1aOOpaTOPHBIX padoT.

Kpurepum ouneHku:

3a IpaBHIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS TTOJIOKUTEIbHAS OlleHKa — 1 Oa.

3a HeNpaBUIILHO BBIITOJHEHHOE EHCTBHE, 3a/JaHHE BHICTABIIACTCS OTpHLIATEIbHAs OlleHKa — () 6auioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
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Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenxa «HeyoosiemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB

JlaGopartopHoe 3ansaTie Ne7. OnpeneneHnue MOAYJsl YIPYTOCTH Pe3HHbBI

Hean: Onpenenuts MOAYJb YIPYTOCTA PE3UHBI TP PACTXKEHUU.
BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,IIK 1.1,ITK 2.1
MarepuajibHoe o0ecnieyeHue:
pe3uHOBBIA MHYp 1uHON 25—30 cM u ceuenuem 4— 10 mm2, Habop rpy3oB no 0,1 kr, 1kr,
1,5kr, 2 Kr., IITaTUB, JIMHEHKA, IITAHTCHIUPKYJIb WA MUKPOMETP.

Buumanue! H3becaiime nadenus 2py3oe c paoouei nogepxrnocmu. Cneoume 3a nonosxcenuem
wmamuea!

3aganue:
1. O3HaKOMUTBCS C TECOPETUYECKUM MATEPHUATIOM.
Teopus.
[Ipn ycranoBuBLIeHCS yHpyroi aedopManuy paBHOACUCTBYIOIIAS BCEX BHYTPEHHUX CHII
VIPYTOCTH, BO3HUKAIOIIUX B TEJIC B JIIOOOM €ro CEYCHWHU, YPABHOBEIIMBACT BHEIIHUE CHIIHI,
JeiCcTByIOIME Ha TEJIO.
CornacHo 3akoHy ['yka, HampsoKeHHE ¢ M BBI3BAHHOE WM OTHOCHTEIBHOE & Y/IMHCHHUE
npornopunoHanelel: 0=E ¢, rne E— Moayns ynpyroctu.
[Tocrne mpeoOpa3oBaHUs ITOTO BBIPAKCHHS TOTYIHM:
E= rli 158051 Ezﬂ.
S Al md*(1-1,)

Z[J'IH OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA MOAYJIA YHIPYIOCTH HYKHO U3MEPUTH BCC BCIMYHHBI:
2
S ( S = T ),

nepopmupytonryto  cuny F  (F=mg), ceuenue oOpasma S , €ro
nepBoHavaIbHY0 uMHY 10 1 yuymmHenue 1.

Xoa pa0doThI:

HN3yuenue nepopmManum pacTsizkeHusl.

1. 3MepuTh C MOMOIIBIO IITAHTEHUUPKYJS WIM MUKPOMETpa TOJIIHWHY LIHYpa U BBIYUCIHTH
TIJIOIIA/Ih €r0 MOMIEPEYHOTO CEYCHUS S.

2. loaBemmBas k mHypy rpy3sl maccou 0,1 kxr, 0,2 kr, 0,3 Kr, U3MEPUTh COOTBETCTBYIOIINE
aOCOJIOTHBIE YITTMHEHUS THYPa: U BEIYUCIUTh OTHOCUTENIbHBIC YITTUMHEHUS ITHYPA.

3. Ilo pe3ynbraraM H3MEpPEHUN BBIUMUCIUTH MOAYJIb YHOPYrocTH pe3uHbl E M OLEHUTH
MOTPEUTHOCTH IKCIIEPUMEHTA!

Am Al Ad Al
&= + +2—+ -
m d [-l

AE=FE-¢&
- a0COJTIOTHAS TIOTPELIHOCTb.
5. Pe3ynbrarel u3MepeHuil U BRIYUCIICHUHN 3aHECTH B TaOJIHILY:

- OTHOCUTCJIbHAs NOTPCIIHOCTDb
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H3MCPCHO BEIYHCIICHO
lf’-gn mir | dom | S,M? | lom Lm | AlLbm| F,H | E,Ila %;’ ?IE‘, £. %
|
2
3

6. CnenaTh BBIBO.

KoHTpoJibHBIE BOIPOCHI.
Kakwue Buzpl neopmanmii Bel 3HaeTe?
W3menseTcs nu BHYTPEHHSS SHEPTrHs 1e()OPMHUPOBAHHBIX TEN?
Ot Kakux napameTpoB 3aBUCUT MO1yJb FOHra?
Kakoro Buma nedopmarusi HaOmOmaeTcs NMpH YeKaHKe, Npu (OPMHPOBAHHMU COCTaBa, NPHU
WCTIOJIB30BAHUH JIOMKpATa Ui TPAHCTIOPTHOTO cpeacTBa?

el A =

®opma npeacTaBieHus pe3yJbTara:
PaGoTa momkHa OBITh BBIMIOJIHEHA B TETPAIM JUIs JIAOOPATOPHBIX padoT.
Kputepuu onenkmu:
3a MpaBUIIbHO BBITOJHEHHOE 33/JAHHE BHICTABJISICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATEIbHAS o1leHKa — 0 OaioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%0 npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvroy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Pa3nes 4 DuekTpoanHaMuKka
Tema 4.2 IlocTOAHHBII 3J1eKTPUYECKUH TOK.

Jladoparopnoe 3ansTue Ne§. OnpenesieHue yieJ1bHOT0 CONPOTHBJIEHUS] TPOBOIHUKA

He.]'lb paﬁoTbI: OIPEACIICHUC YACIIBHOTO COITPOTUBJICHHUS ITPOBOJHUKA SKCIICPUMCHTAJILHBIM ITYTEM

BbinosiHeHune pa6oThl criocodcTBYeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,I1K 1.1,I1K 2.1

MarepuanbHoe o0ecrneyeHHe: MCTOYHHMK TOKa, aMIIEPMETP, BOJBTMETP, COEIMHUTEIbHbBIE
IIPOBOJA, KIIOY, INTAaHTE€HUUPKYJb, JIMHEWKA, KYyCOK IpPOBOJA, YJEIbHOE COMPOTHBIEHHE KOTOPOTO
OIIpEIeIIAETCSL.

Buumanue! Ilpu pabome c rnekmpuuecmeom codnooaiime npaguia mexuuxku dezonacnocmu. /Ins
3AMBIKAHUA ITIEKMPUYECKOU Yenu npuziacume npenooagamens 0as ee npoeepku!

3amanne

1. CamMocTosATeabHO coOpaTh dJIEKTPHUECKYIO IIeTh 110 CXEeME.

2. CHSATBH IOKa3aHMS aMIIEPMETPa U BOJIBTMETPA.

3. Hcnonb3yss MITAaHT€HUMPKYIb U JIMHEHKY, HAYYUThCA OMNPEAENATh T'€OMETPUYECKUE Pa3Mephl
MIPOBOJTHUKA.

4. Onpenenuts BETUUUHY YJAEIBHOIO CONPOTUBIIEHUS METAJLIA.
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IHopsinok BbINOJIHEHHUSI PA0OTHI:

1. Cobpartb Lemnb 1Mo cxeme U MoKa3arh JUisi IPOBEPKU PYKOBOJIUTEIIO.

2. 3aMKHYTB LCIIb U CHATH IIOKa3aHUA aMIIEPMETPa U BOJIIBTMETPA.

3. BwuuCINUTH COMPOTHBIICHNE IPOBOJIHUKA 11O POpMYIIE:

rae | - Tok B mpoBonHUKE, A; U - IaJieHHe HAaIPsDKEHUsS Ha IPOBOJIHUKE, B.
4. W3MepuTb JUIMHY U BBIYUCIUTD IUIOIIAAb ONIEPEYHOI0 CEUSHMsI IPOBOIHUKA 110 (hopMyIIe:

, Tae d - TuaMeTp mpoBOAHUKA.

o R-S
2 =—
x-d
S - , R = !
4 I
5. Bpauciuth yaenpHoe CONMpOTHBIICHHE O hopMmyie:
6. Jlanubie 3aHecTu B TabmuIy 1.
7. 7. Boruucnuth abCcomMOTHYIO (A) 1 OTHOCUTENBHYIO (€) MOTPEIIHOCTH U3MEPEHUH 10
dbopmynam:
_ A
A= |pTAE/7. - pnom/q.| &= -100%
, Pragn.

8. Cnenath BBIBOJ 110 paboTe.

dopma npenocTaBieHUs pe3yabTaTa

®

Tabmumna 1.
U,B I,A ROm | lLm | dym| S ul pq p,...| AOniE%
Om-
M
BeLecTso

KoHTpobpHBIE BOTIPOCHT:
1. OT Kakux BeIMYMH M KaK 3aBUCHT COMPOTHUBIICEHHWE NPSIMOIMHEWHOTO METAITMYeCKOTrO
IIPOBOJIHUKA?
2. JIBa MeIHBIX MPOBOJAHHKA UMEIOT OJMHAKOBYIO JUIMHY, HO Pa3MYHYIO IUIOIMIAIL MOTEPEYHOTrO

ceuenns.:1,6 mm*u 0,8 Mm?. Kakoid MPOBOJHUK UMEET MEHBIIEE COTPOTUBIICHUE U BO CKOJIBKO pa3?
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3. CKOJIBKO METpPOB HUKEJIMHOBOIO IIPOBOAA IUIOMIAaAbl0 monepeyHoro cedenus 0.1 MM

noTpeOyeTcsl I M3TOTOBJICHHUS peocTaTa C MaKCHMMaJbHBIM compoTuBieHueM 180 Om? VY aenpHOE
conpoTuBiieHue Hukenuna 0,42 10°0M M.

dopma npeacTaBJieHus pe3yJbTara:

PaboTa momkHa OBITH BBITIOJIHEHA B TETPAIH s Ja00paTOPHBIX padoT

Kputepuu onenku:

3a mpaBUIILHO BBITOJHEHHOE 33/JaHHE BHICTABIISICTCS TIOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3a]aHNE BHICTABIISICTCS OTpUIIATENbHAs olleHKa — 0 OaioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIbHBIX OTBETOB

Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB

Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenbHoy svicmasisemcs 3a Menee 60% nmpaBUITBLHBIX OTBETOB

Tema 3.2 3aK0HBI MOCTOAHHOIO TOKA

JlabopaTopHoe 3ansiTue Ne 9. IlpoBepka 3axkona OMa /151 y4acTKa Henu.

He.]'lb paﬁoTbl: IMPOBEPUTH 3aKOH Owma OKCIICPUMCHTAJIBHBIM IIYTEM M YCTAaHOBUTH 3aBUCUMOCTDL CHJIBI
TOKa OT HAIPSIKCHUSA WU COITPOTUBJICHUSA HAa YUACTKC LCIIN.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,11K 1.1,IIK 2.1

MarepunanbHoe o0ecnmeYeHHe: HCTOYHUK DJIEKTPUUECKON DHEPrHM, PE3UCTOPBI, TPU aMIepMerpa
IIOCTOSSHHOTO  TOKa, TPU BOJBTMETPA IOCTOSIHHOIO TOKAa, PEOCTaT IOJI3YHKOBBIM, KIIIOY,
COEMHUTEIIBHBIE IPOBOJA.

Buumanue! Ilpu padome c 3nekmpuuecmeom cobnrwoaiime npaguia mexnuxku 6ezonacnocmu. /lna
3aMbIKAHUA ITIEKMPUYECKOTl Yenu npuziacume npenoodasamens 0.1s ee npogepku!

3aganue:
1. [IpakTuuecku yoenurcs B Gu3nYecKoil cymHocTH 3akoHa OMa 11 ydacTKa Lemnu.
2. Y CTaHOBUTH Ha OIBITE 3aBUCUMOCTD CHJIBI TOKA OT HAIIPSDKEHUS U CONTPOTUBIICHUS.

[Topsinox BeIMONHEHUS PabOTHI

BHCKTpHLICCKI/Iﬁ TOK H HAIIPsSPKCHUEC  ABJISIFOTCA OCHOBHBIMU (I)I/IBI/I"ICCKI/IMI/I BCJINMYHMHaAMMU,
XapPaKTCPUIYIOMIUMU DJICKTPOMArHUTHBIC ITPOLCCCHI B BHGKTpH‘ICCKOﬁ LCITH.

HaHpFI)KeHI/Ie Ha y4aCTKE 3J'I€KT‘pH'—I€CKOﬁ LN U3MEPACTCA BOJIBTMETPOM, BKIIFOUCHHBIM MCXKAY ABYMS
TOYKaMU L CTIN MapaJlJICIIbHO 9TOMY YYACTKY. Tok e U3MEPACTCA aMIICPMETPOM, BKIIFOYCHHBIM

TI0CIIeIOBATENHHO C Ienbio. CXxeMa BKIouenHs BonsTverpa V 1 amMmepMerpa A ToKa3aHa Ha pUCYHKAX:
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.
2 |

Tok u HanpspKEHHE Ha Y4acTKe JIEKTPUUECKOU LeMd C PE3UCTUBHBIM

U
anemeHToM R cBsizanbl 3akonom Oma; |l = E

lombIT. I/ICCJ'IGILOBaHI/Ie 3aBHUCHMOCTH CHUJIBI TOKa OT HAIIPSXKCHUA HAa JaHHOM YYaCTKE LCIIN.

Bxtounte Tok. I[Ipn momorm peocraTa J0BEIUTE HANPSHKEHHWE HA 3KMMaxX MPOBOJIOYHOTO PE3UCTOpa
no 1.5B, 3arem 1o 2B u go 3 B. Kaxnapiii pa3 npu 3TOM HU3MEpsUTE CUIIYy TOKA M PE3yJbTaThbl
3amuceIBaiTe B Ta0I. 1.

Tabnunua 1. A, 1

08

HanpsaxeHue, U, B

I A 04
’

CW1a TOKa

u !U.I

MocTpounTb rpaduK 3aBUCUMOCTU CU/bI TOKA OT
HanpAXKeHUn
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2 ONBIT. I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA OT COMMPOTUBIICHUSA yHaCTKa OCIIH IIPHU ITOCTOSHHOM
HAIIPsPKCHUU Ha €ro KOHIax.

Bxuttounte B 1enb M0 TOM ke cXxeMe MPOBOJIOYHBINA PEe3UCTOp CHauyana comnpotusieHueM 4 OM, 3atem
6 Om u 12 Om. [Ipu momonm peocraTa yCTaHaBIMBAWTE HA KOHIIAX y4acTKa KaXKJIbId pa3 OJIHO H TO K€
HanpsDKeHue, Harpumep, 2 B. M3mepsiiTe npu 5TOM CHITy TOKA, pe3yJIbTaThl 3alMChIBaiiTe B TAOIHUILY 2.

1Al | ]

R, OmconpoTtueieHune

I, A

CWJ1a TOKa 0

U fs)

Tabnnua 2.
[ToctpouTh rpaduk 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIICHHSI
dopma npeaocTaBiIeHHs pe3yIbTaTa

PesynbTaThl ©3MEpeHHIA U BBIYMCICHUN 3aHECTH B TAOJIUIBI | M 2 C MOCTPOSHUEM COOTBETCTBYHOIIUX
rpaduKoB.

CnenaTb BBIBOJ 1O paboTe.
KoHTponbHBIE BOITPOCHI
1. Hampsokenwe Ha 3axuMax anekrpuueckoro ytiora 220B, ComnpoTuBieHHME HarpeBaTelbHOTO

anemenTa ytiora 50 Om. Uemy paBHa cujia TOKa B HarpeBaTeJIbHOM AJIEMEHTE?

2. Cwia Toka cnMpanu snektpuueckoi nammnsl 0,7A, conporusnenue ngammnsl 3100M. Onpexnenure
HanpspKEHUE, M0J] KOTOPbIM HaXOAUTCS JIaMIIa.

3. MOXXHO 11 BKJIIOUUTH B Ce€Th ¢ HanpsbkeHneM 220BonbT peoctat, Ha KOTOPOM HamucaHo: a) 300Mm,
5A;6)2000 Om, 0,2 A.

4.  Jlanbl rpaduku 3aBUCHUMOCTH CHUJIBI TOKa OT HAMPSOKEHHS AJS KXKIOTO U3 JIBYX MapallielbHO
COCTMHEHHBIX MPOBOJHUKOB (cM.puc.l). OmnpenenuTs CHIIly TOKa B HEPa3BETBICHHOW YacTH, IICTIH,
KOT'/Ia HAnpsbKEHUE Ha KOHIaX yJacTka. 2 B.

Pucl

J(A) JT(A)
A

w oA

=Y
\

=]
o
-
[
w
-

s U (B)

Puc. 2
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5. ansl rpadMKu 3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHUS JIBYX y4acTKOB menu (cM.puc.2). Ha kakom
y4acTKe CONPOTHUBIIEHHE OOJIbILIE U BO CKOJIBKO pa3?

dopma npeacTaBaeHus pe3yabTara:
PaGota gomkHa ObITH BBINOJIHEHA B TETPAIU AJIs 1a0OpaTOPHBIX paboT

Kpurepum oueHku:

3a mpaBUIIHLHO BBIITOJHEHHOE 33 JaHHE BHICTABIIAETCS MOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpPaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNAE BHICTABIISICTCS OTPUIIATEIbHAS OolleHKa — 0 0ayuoB.
Oyenxa «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopouwoy svicmasnsemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenvbHoy svicmasisencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

JlaGopaTopHoe 3ansiTHe N29. JKcnepuMeHTaIbHAS IPOBEPKA 3aKOHOB NAPAJIeIbHOIO U
10CJ1e/I0BATEJIHLHOI0 COeIMHEeHNs POBOIHNKOB

ILeasb paGoTbl: NPOBEPUTH 3aKOHBI MAPAJUIEIBHOTO COEIMHEHHs NMPOBOJAHUKOB AKCIEPUMEHTAIbHBIM
IyTeM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,11K 1.1,IIK 2.1

MarepuanbHoe o0ecneyeHHe: HCTOYHUK DICKTPUUECKON HHEPruH, PE3UCTOPBI, TPU aMIepMerpa
MMOCTOSIHHOTO TOKa, TPU BOJBTMETPA IOCTOSHHOTO TOKAa, PEOCTaT TOJI3YHKOBBIM,  KIIIOY,
COEIMHUTEIIbHBIE TPOBOJIA.

Buumanue! Ilpu pabome c 3nekmpuuecmeom cobniooaiime npaguia mexnuxku 6ezonacnocmu. /lna
3aAMbIKAHUA IIEKMPUYECKOTl Yenu npuziacume npenoodagamens 011 ee npogepku!

3aganue:
IToBTOpUTH 3aKOHBI COETUHEHUN
Odopmuts paboTy B TETpaab
[IponenaTe ONBITHI
Crenatp BBIBOJI O MPOJIETAHHOM paboTe

PwnE

3akonomeprocmu coeouHeHul NPOBOOHUKO8

HOCHCHOB&TCHBHOC HapaHHeHBHOC COCINHCHUC
COeTMHECHNE
-1 -l -

| | I |
R, R,

U, U,

U

)
L.I=hL=1Db L=l +1,

128



2.U=U; +U, 2.U=U;=U,
3.R=R; +R, 3.1

= |
O
;U‘|_\

N

I, — cra Toka B IEpBOM IMPOBOJIHUKE, A;

| — oOmiast crita Toka, A;

U; — HanpsbKEeHUE Ha KOHIIAX IIEPBOIO MPOBOIHUKA, B;

U — oO1iee HanpshKeHUE Ha KOHIAX COEIMHEHUS TPOBOIHUKOB, B;
R1 — comnpoTHBiIeHKE NIEPBOro MPoBoaHUKa, OM;

R — oOuiee conpoTuBiIeHHE TPOBOAHUKOB, OM.

Tlopsook evinonnenust pabomol
1). [TocnenoBarenpHOE COSMUHEHHE TTPOBOTHUKOB.

1. CobepuTe 31EKTPUIECKYIO LTI IT0 CXEME.

OHpeI[eJ'II/ITC HCHY 3JICKTPOU3SMCPHUTCIIbHBIX HpI/I60pOB.

HpI/I HEAOCTATOYHOM KOJIMYECTBE BOJIbTMETPOB U aMIICPMETPOB MOKHO UCITIOJIB30BATh OAH
aMIICpMETP U OAUH BOJIBTMCTD. Z{J’I}I 9TOro HGO6XOI[I/IMO MCHSATH UX MCCTOITIOJIOKCHHUEC COITIaCHO CXEME.

2. Namepste |y, I, U, Uy, Us.

3. Brmmciure Rlzi; R Y _u.
L2, I

Cpasnure 3nauenus | u |, u cnenaiite BHIBOI.

Cpasnure 3Hauenust U u Uy + U, 1 cienaiite BBIBOA.

Cpasnure 3nauenust R u Ry + Ry u caenaiite BbiBOSI.

I/I3MepeHI/IH N pE3YJIbTAThI BBIYMCIICHU BHECHUTE B Ta6J'II/II_Iy.

1

No ok

Ne /it I, A I, A U, B U, B UaB R,OmM | R;;Om | R,Om

2). [NapannenbHoe coeAMHEHNE TPOBOTHUKOB.

1. CoOGepuTe 3MEKTPHUUECKYIO IIETIb 110 CXEME:

2. N3mepbTe oburyto cuity Toka |, cuiy Toka B pesuctope |1 u cuity Toka B
peocrare |y.

3. CpaBuure 3Hauenus | u li + |, cnenaiite BbIBOA M 3alUIIMTE €ro B
TETpaju.

4. V3amepbTe HampspkeHUe Ha KoHIax pesucropa Ui M Ha KoHIAX peocrara
U,, cpaBHUTE MOTyYEeHHBIE 3HAYECHHS U CIETANTE BBIBOJ.
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5. Berumcnoure oOmiee  CONMPOTHBIICHHE — IEMH _U,  wnm u,;

CONPOTHBIICHHE PE3NCTOPA i peocTata , _U,; o _U,.
2

1
Il

6. Beraucmure 3HaueHus 1 u 1 . CpaBHUTE NOITYYEHHBIE PE3YJIBTATHI ||

1,1 I

R R R, )
U CJIEJIaliTe BLIBOI,
7. VI3mepeHwst 1 BBIYKMCIICHHSI BHECUTE B TAOJIHITY.

Ne /it LA I, A I, A U, B U, B R,OM | R,Om | R,Om

1

o),

KontposnbHbie BOmpockl

1. JIBa pe3ucropa ¢ conpotusieHuemM Ri=5 Om R;=10 OM coeauHeHs! nocaenoBareabHo. YeMy paBHO
OTHOIIIEHUE HANPSDKEHUH ; Ha 3THX pe3ucTopax?
U,
2. To kakoit hopMmyIie OnpenemnsieTcs: CONMPOTHBIICHHUE JIBYX MapalIeIbHO COSTUHEHHBIX TIPOBOIHUKOB
R?

3. Onpenenurte o0IIee CONPOTHBICHUE YIaCTKA SIEKTPUIECKOM 6 Om
LETIH, TIPEJICTAaBJICHHON Ha PUCYHKE.

®opma nmpeacTaBJieHus pe3yJbTara: 16 Om |
Pabora momkHa OBITH BBIIOJIHEHA B TETPAAH ISl IAOOPAaTOPHBIX paboT

Kpurtepuu onenku:
3a IpaBHIILHO BBITIOIHEHHOE 33/I1aHUE BBICTABIISETCS TTOJIOKUTENbHAS OlleHKa — | Oa.
3a HEeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BBICTABIISIETCS OTPUIIATENbHAs oneHka — 0 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

JlabopaTopnoe 3ansitue Nel(. Uzyuenue padorsl myabTumerpa. Onpenesnenue IC u
BHYTPEHHEr0 CONMPOTHBJICHHS UCTOYHUKA IJIeKTPUIECKOI IHEPTHH

eab: Hay4YUTHCS MOIB30BATHCS MYJIBTUMETPOM JUISl PA3HBIX PEKUMOB PaOOTHI

Beinosinenue padorsl cnocodcTByeT GOPMUPOBAHHIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,IIK 1.1,IIK 2.1

MarepuanbHoe olecrieyeHue: MYJIbTUMETp, HaOOp PpPE3UCTOPOB, TUOJBI, TPUOJbI, UCTOYHHUK
TOKa, pe0cTaT, COEAUHUTEIbHBIE TPOBOAA, KITIOY.

HNHcTpyKIMA 110 MIPUMEHEHHUI0 MYJIbTHMETPA

Ilepexiaroyaresb pexumMa U AUANA30HA U3MEPEeHHUIl.

[lepexmrodarens pekuMa M Juana3oHa W3MEPEHUI MCIONb3yeTcs IS BKIIOYEHHs MprOOpa, a Takxke
JUIs BBIOOpA KellaeMoro pexuma paboThl M mpeaena usMepeHus. s yBemu4yeHHs CpoKa CITyKObI
Oarapew, epeBoUTE MepekIodarens B nonoxenue «OFFy, mocie BEIMOTHEHUS N3MEPECHHIA.
HN3mepenue HanpsizKeHUS MOCTOSIHHOTO M IEPEMEHHOI0 TOKA.
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1.IToaxnrounte KpacHsIil pa3beM B rHe310 «VQmA», uepHbIil pa3beM B rHe310 «COM»

2.YcTaHOBUTE MEPEKITI0YATENb PEKUMa U3MEPEHUN Ha KETaeMbIi Uana3oH U3MEPEHUS HaMPSHKEHUs, B
cllydae €CJIM HEHU3BECTHO IPUMEPHOE 3HAUYECHUE HANpPsIKEHUS, YCTAHOBUTE IIEPEKII0OYATENb Ha
MaKCHMaJbHOE 3HAYCHUE U CHUXKAKNTE Mpeien U3MEepeHus 10 MOJy4yeHUs! ONTUMaIbHOIO 3HAYEHUSI.

Pexum ITar usmepenus IlorpemHocTs

200 mB 100 MB +0,5 % nns 3ro 3Haka
2000 mB 1 MB +0,8 % st 2ro 3Haka
20B 10 MB

200 B 100 MB +1,0 % mst 2ro 3HaKa

3. IlpukocHuTech NMPOOHMKAMH K YCTPOWCTBY WM TOUYKaM 3JIEKTPUUYECKOM CXeMbl. Tae TpeOyercs
U3MEPUTH HaNpsKEHHE.

4. B ciiyyae HaJaM4us HaPsDKEHUS TPUOOP MOKaXKET HANPSHKEHUE U MOJISIPHOCTb.

H3mepeHue moCcTOSIHHOTO TOKA

1.IToaxmrounte KpacHbIi MPOOHUK K pazbeMy «VQmAy. UepHslil k pazbemy «COM» (ans u3MepeHus
ToKOB 0T 200MA 110 10 A ucnosne3yiite pazseM «10A»)

2 VYcraHOBUTE MEpeKIYaresib BbIOOpa peXHMa H3MEPEeHHH Ha JKelnaeMblidi Mpeaen H3MepeHHs
MIOCTOSIHHOT'O TOKA.

3.PazpeiuHuTEe M3MEPSAEMYIO 3JICKTPUYECKYIO LE€Nb U IOJCOCJUHUTE MPOOHUKU IOCIEA0BATEIbHO C
Harpy3Koi.

4. Ha nucniee nosiBUTCS 3HaYEHUS TOKA.

6. Pazeem «10A» mpengHasHaueH Ui HEYAaCTOrO HCIIOJIB30BaHMs. Bpems HM3MepeHus He IOJIKHO
npeBbllIaTh 15 CeKyHA, a MEXIy H3MEpPEHUSIMU HEOOXOAMMO BBIIEPKHUBATH HECKOJIBKO CEKYHJ BO
n30exaHue MOBPEeXIeHUs prodopa.

H3mepenue conpoTuB/IeHUs

1.IIpucoenunuTte KpacHblii IpoOHUK K pazbeMy «VQmMAY. UepHslii k pazbemy «COM».

2.YcraHOBUTE IMEpEKIIoYaTeNlb BbIOOpa peXuMa M3MEPEHHH Ha KelaeMbli Npenen HU3MepeHUs
COIIPOTHBIICHUS.

3. Ilpwioxure npoOHUKH K H3MEpseMOMYy 00pasily, AMCILUIEH OTOOpa3uT MpH 3TOM 3HAYCHHE
COIIPOTHBIICHUS.

Pexxum MHoxuTens [TorpemHocTh
200Q2 0,1 +(1.0% mns 10ro 3Haxa)
2000Q2 1
20KQ 10
+(1.0% msg 4ro 3HaKa)
200KQ 100
2000KQ 1000

IIpoBepka q1uoaoB

1.TlogkmrounTte KpacHBIA MTPOOHUK K pazbeMy «VQmAY., 4epHbIi Kk pazbemy «COM».

2. YcTaHOBHTE MEPEKIIIOUATENb BEIOOpA pEKUMa U3MEPEHUH Ha 3HAUOK |Aroaa

3. CoennHHATE KPACHBIN TPOOHUK C aHOJOM (P) TECTUPYEMOTO THO/A, & YSPHBIN MPOOHUK C KaToA0M (1)
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4. Jlucruiedl MOKaKeT 3HAa4YeHHE HampshKeHUs B MB. eciin MOJSIpHOCTHh 1MOAa MepenyTraHa, AUCILIEH
oTo0Opa3uT «1».

N3mepenue Temnepatypsbl

1.ITpucoeaunure Tepmomnapy k pazbeMy «VOmMA» u k pazbemy «COM».

2.YcTaHOBUTE MEPEKIIOYATENb BBIOOpA pexXrMa U3MEPEHU Ha usmepenue temneparypsl « TEMID»

3. {ucrnineit oTo0pa3uT 3HaUeHNE TeMITepaTyphl B Tpaaycax Llenbcus.

3ByKoBasi IPO3BOHKA

1.IloakmrounTte KpacHbI TPOOHUK K pazbeMy «VQmAY. UepHslii k pazbeMy «COM».

2.YcTaHOBUTE MEPEKIIOYATEND BBIOOpA pexXrMa U3MEPEHUIN Ha 3BOHOK

3.IlpucoeauHuTe MPOOHUKH K MPO3BAaHUBAEMOW cxeMme, mpu compoTuBieHnun MeHee 30 Om mopaetcs
3BYKOBOM CUTHAIL

IHopsiok BbINOJIHEHUS PA0OTHI:
1 ITpounTaiiTe TEOPETUYECKUI MaTEepUAIL:

Teopernueckuii MaTepuas:

Ilonynpogoonuxogulii 0uoo
Jluon conepKHUT p-N-Iepexo], 3aKIIOYECHHBIM B TEPMETUYECKHHA KOPIYC M COEAUHEHHBIN C
METAJUINYECKUMHU BbIBOAAMU. BbIBO OT P-001acTH HAa3bIBAIOT aHO/IOM, OT N-00J1aCTH — KaTOJOM.

‘45 v

Auoa- momynpoBOAHUKOBBIN MpUOOp, TNpEIHA3HAYCHHBIM JUIsI YCWICHHS MpeoOpa3oBaHUs
TeHEPUPOBAHUS NEKTPUIECKUX KOJIEeOAHUN Pa3NUYHON YacTOTHI.

TpaH3ucTop COCTOUT U3 TPEeX 00IACTEH C PA3TMYHON MPOBOAMMOCTHIO. Pa3nnuaroT TpaH3uCTOphI
Tumna p-N-p u n-p-n. CpeaHss 30HA Ha3bIBaeTcs 6a3ot. TonmuHa 0a3bl JOMHKHA OBITH MEHbILE TTMHBI
cBoOoHOTrO mpobera ayekTpoHa. B TpaH3ucTope mmerorcs aBa p-n-nepexoxa. JleBblil p-n mepexon
SBJIAETCS MPSAMBIM U OTAENsIeT 6a3y OT 007acTU C MPOBOJUMOCTBIO P-THUIIA, HA3BIBAEMYIO SMUMIMEPOM.
B aT0i1 00sacTu akuenTopHOW MpUMECH B COTHU pa3 OoJblle, 4YeM JOHOPHOH mpuMecu B 0aze, T. €.
JIBIPOK B DMHUTTEpPE 3HAUYMTETHHO OOIblle, YeM HIIeKTpoHOB B 0Oaze. [lpaBwiii mepexonm sBisieTcs
oOpaTHBIM U oTAeNsAeT 0a3y oT 00JaCTH ¢ IPOBOAMMOCTBIO P-TUIIA, HA3bIBAEMOM KOJLIEKMOPOM.

mee o o

Xox pa0doThI:
1.M3y4nTh MHCTPYKIIHIO 110 SKCILUTyaTalluy Mpuoopa.
2. I3MepuTh CONPOTUBIICHHSI PE3UCTOPOB, JTaHHbIE 3aMUCaTh B TAOIMILY

—tRER N | B e R P | B
K 3
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Ne n/m Conpotusjenue, OM

3.Cobparhb 11erb 1Mo cXeme

4.3aMKHYTb LIE€TIb, IPU HEUCIIPABHOCTH LIETIM ITPO3BOHUTH LENb, HAWUTH HEUCIIPABHOCTb.
5.M3MepuTh HanpshKeHUE Ha OaTapeiike U peocrare.

6. PazoMkHyTh 11eTIb. VI3MepUTh TEMIIEPATYpY PE3UCTOPA U peocTaTa.

7.3MepuTh CONPOTUBIIEHUE PE3UCTOPA U PEOCTATa, JaHHBIE 3aIUCaTh B TAOJIUILY

HaumenoBanmue ConporuBinenune, | Hanps:xkenue, B | Temneparypa,
OMm OC

Pesucrop

Peocrar

WUcroynmk Toka | 00 --—--

8. IToBTOpUTH TEOPETUUECKUN MaTepHall 10 MOJIYIPOBOAHUKOBBIM IPUOOpaM: AUOAY U TPAH3UCTOPY.
9. IIpoBepuTh 110/BI (UCIIPAaBHOCTD, OJISPHOCTH).
10. Tpanzuctopsl. OnpenenuTs BbIBOBI TpaH3UCTOpa (KOJUIEKTOp, 0a3a, SMUTTEP) U TUI TPAH3UCTOPA
(p-n-p) nu (n-p-n)
11. 3anucaTh BBIBOJ IO pabOTE, OTBETUB Ha BOIPOCHI.
KoHnTpoJibHbIE BONIPOCHI:
1. Kak BbIsIcHUTD, 4TO Au0A HeucnpaseH? 2. Kak BBISICHUTH p- U N- KOHTaKThI [uoaa?
2. Kak onpenenuts 6a3y y TpaH3UCTOpA.
3. HazoBure riaBHBIC CBOMCTBA IUO/A U TPAH3UCTOPA.
4. YcTpoWCTBO qU0/a U TPAH3UCTOPA.

Yactb 2 «Onpenenenne 3/{C 1 BHYTPEHHETO CONPOTUBIIEHUSI UCTOUHUKA TOKA»

Iesnb paGoThI: OMBITHBEIM MyTEM yOEIUTHCS B TOSIBJICHUU WHAYKIIMOHHOTO TOKA M MPOBEPHUTH 3aKOH
Jlena.
OobopynoBanue: HCTOYHUK TOKA, BOJILTMETP, aMIIEPMETP, PEOCTAT, KIIFOU, COSAUHUTEILHBIE TPOBO/IA.

Kparkas Teopusi:

Ilomnas (BaMKHYTaﬂ) QJICKTPUYCCKasA HLCIb COCTOUT H3 HCTOYHHUKA TOKa C BI[C € U BHYTPCHHUM
COIIPOTHUBJICHHUECM I 1 HOTpe6I/ITeJ'ISI SJICKTPUYCCKOIr0 TOKAa € BHCHIHUM COIPOTHUBJICHHUEM R. Cua Toka B

TakoW Ienu omnpeaensercs 3akoHoM Oma s moyiHoM uenu: ¢ . Ilpu pazomkHyrom kmoue I/C

| =
R+r

HUCTOYHHMKA TOKA paBHA HAIPAKCHUIO HA BHEIITHEW YaCTH IISIIH.

[Ipu n3MeHeHnn COTIPOTUBIICHHUS MOTPEOUTEINS ITEKTPUUECKON SHEPIUU N3MEHSETCS BEIMUNHA CUJIBI
TOKa B LIEMH:
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l,=—° =e=1 (R +r)

1
R +r

I =e=1,-(R,+r) (2

2 T 5
R,+r

JleBble yactu ypaBHeHui (1) u (2) paBHBI, 3HAYUT, PaBHBI U [IPABbIE YaCTHU:

LR +r)=1L(R,+r)=r= IZ'RZ_Ill'Rl

@)
1 2
Tlopsook svinonnenus pabomul

1. Cobepure 31eKTPUUYECKYIO LIEIb [0 CXEME:

2. OnpenenuTte 1eHY AEICHUS IEKTPOU3MEPUTEIILHBIX IPHOOPOB.

3. M3mepbre D/IC ucrounuka Toka. Jljst 3Toro onpenenute nokazaHus BOJIbTMETpa Mpu
Pa30MKHYTOM KIIIOYE.

4. I3mepbTe BEIMUMHBI CUIIbI TOKA U HAITPSDKEHNS HA BHELTHEN YacTH LIETH, 3aMbIKasl KITFOY.
5. VI3MeHss osnoxeHue JBIKKA peocTara, IOBTOPUTE 3MepeHuUs (11. 3) ellie IBaKIbl.

6. BerunciuTe BeMMUMHY BHYTPEHHETO CONIPOTHUBIICHUS, Hcnonb3ys ypaBHenue (3) u 3J1C, ucnonb3ys
ypaBHeHue (1).

7. Beruucaure Cp€IHUEC 3HAYCHU QZ[C " BHYTPCHHCTO COITPOTUBJICHUA UCTOYHHUKA TOKA.

8. Pe3ynbTarhl H3MepeHU U BEIYMCIICHHU BHECHTE B TaOJIHITy.

rJ[\j.n &B |UB| LA &4 o || o | o= 100
1
2
3

KOHTpOJ'IBHLIC BOITPOCHI

1. Tlouemy moka3aHusi BOJITMETpPA MPH PA3OMKHYTOM UM 3aMKHYTOM KITFOUE Pa3IHYHbI?

2. JIns m3mepenusa DJIC HCTOYHMKA TOKa M €ro BHYTPEHHEro COMPOTHUBIEHHS CTYIEHT coOpai
cxemy, nzo0paxeHHyro Bbiie. [Ipu 3Trom BoiabT™METp mokaszan 5 B, a ammepmerp 1 A. [locie pazmbikanus
KJIr04a BoJIbTMETp nokasan 6 B. Uemy paBHbl D/IC HCTOYHMKA TOKA U €T0 BHYTPEHHEE CONPOTUBIIEHUE?

3. O/IC ucrounuka Toka 3 B, a BHyTpenHee conportusienre 0,5 Om. ConmpoTUBIEHUE BHEIIHEN YaCcTH

uenu 10 Om. Haiinure cuiny Toka B Liemu.
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4. Cuna Toka B uenu pasHa 0,4 A, BHyTpeHHE CONPOTHUBIIEHNE UCTOYHMKA ToKa 0,5 OM, BHEIIHEE —
4,5 Om. Kakosa 9JIC ncrounuka?

dopma npeacTaBJeHus pe3yabTaTa:
Pabota momkHa OBITH BBITIOJIHEHA B TETPAIH I 1a00OpaTOPHBIX padoT

Kpurepun oneHku:
3a mpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIISAETCS MOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS olleHKa — () 0auioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopowoy svicmasnsemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoos1emeopumenbHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

JlabopaTopHnoe 3ansitue Nell. OnpenesieHne TeMnepaTypHoro ko3gduunenra meau

Ileb: pacKpbITh BIUSHUE TEMIIEPATYPBI HA 3JIEKTPUUECKOE COIIPOTUBIICHUE METAJIOB; OIBITHBIM
nyréM  ONpeAenuTb KOI(POHUIMEHT TEPMHUYECKOIO  CONPOTHUBICHHMS  MEAM; IOCTPOUTH IO
HKCIEPUMEHTAIBHBIM JaHHBIM IpaduK 3aBUCUMOCTH COTIPOTUBIICHUS OT TEMITEPATYPHI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,I1K 1.1,I1K 2.1

MartepuaibHoe o0ecrnedyeHne: TPUOOP UL OIpPENENCHUS TEMIEepaTypHOTO Kod(HUIMeHTa
COMpOTHUBIIEHU Meau, Tepmomerp TexHudeckuit or 0 mgo 100°C c uenoit apenenust 1°C, ommerp,
BHEIIHUI COCy/ KaJlOpUMeTpa C BOJOM, SIEKTPOIUIUTKA, KIOY, COSIUHUTENbHbIE TIPOBO/IA, IITATUB C
My(TOH U JIaNKOH.

Teoperuyeckunii marepuas:

DJNEeKTpUYECKOe CONPOTHUBICHHE 3aBUCUT OT Temmeparypbl. OOBSICHAETCS 3TO TeM, 4YTO
YHOPSAOYEHHOMY JIBH)KEHUIO CBOOOJHBIX AJIEKTPOHOB 3JIEKTPUUECKUH TOK — 3TO YHOPSAJOUYEHHOE
JBIKEHUE 3apsHKEHHBIX YacTHUI] - AJIEKTPOHOB) OKA3bIBAIOT MPOTUBOJICHCTBHE (COPOTHBIIEHUE) aTOMbI
KPUCTATINYECKON PEIIETKH, MHTEHCUBHOCTH TETIJIOBOTO ABM)KEHUSI KOTOPHIX U3MEHSETCS C U3MEHEHUEM
TEMIIEPATYPHI.

Y XUMHYECKM YHMCTBIX METAUIOB C IHOBBILIEHMEM TemmepaTypel Ha 1°C  compoTuBieHHE
Bo3pacraer mnpumepHo Ha 0,004 (1/273) comnpotuBnenuss npu 0°C u BbIpaxkaeTcss JTUHEHHOMN
3aBHUCHUMOCTBIO

Rt =Ro(1+0aAt), roe

Ro—conpotusnenue merasmia npu 0°C,

At- pazHOCTB TeMnepaTyp (KOHEUHOW U Ha4aJIbHON);

0 - TeMIepaTypHbIil KO3 (HULIHUEHT COMPOTUBIICHNUS, MTOKA3bIBAIONINM, HA KaKyI0 YaCTh HAYaJIbHOTO
conpotusieHus npooauuka npu 0°C (273K) nsmensiercs conpoTuBieHe nMpu HarpeBaHuu Ha 1°C umm
1K.

0=A R/ RoAt unmu a=A R/ RoAT
AR=R; Ro.
OnBITHBIM TYTEM MOXHO ONPEAETUTH 0, HE Mpuberas K U3MEpeHUIo conpoTuBieHus Ro. [lns storo
HEO0OXOIMMO JABaXJbl W3MEPHUTHh CONPOTHUBIIEHUE HccienyeMoro marepuana Ri u Ry mpu pasHbix
TeMIIeparypax ty 4 to.

Ilopsinok BbINOJHEHHSI padOThHI:
1. Cocyn ¢ Bogo¥ MOCTaBUTh HA 3JIEKTPOIIUTKY U BKIIIOUUTH €€ B CETb.
2. OnpenenuTs LEHY JEIEHUs OMMETpa.
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N3meputs conpoTtusieHre Rq MeqHOM IPOBOJIOKY IPU KOMHATHOM TeMIIepaType ti.
Onyctuth TpuOOp B BOMY, YCTAaHOBUTH B HEM Tepmomerp. [Ipu HekoTOpoil Temmeparype t;

U3MEpPUTH CONIpOTUBIEHHE Ry necneryeMoi poBoJIOKH.

5. OmbIT TOBTOPUTH HECKOJIBKO pas3.

6. Berumcauth 2 — 3 pasa a, ucnosb3ys cooTHoleHue: o= R - R/ (R1t; — R t1).

7. OHpeHCJ’II/ITB cpeaHee 3Ha4Y€HUucC 0., U CpaBHUB HOHy‘IeHHBII;'I peE3yiabTaT C TaOJIMYHBIM 3HAYECHHEM
TEMIEPATypHOTO  KOX(PQPUIMEHTAa  CONPOTUBICHHUS  MEAHW, BBIYUCIUTH  OTHOCUTEIILHYIO
IIOrp€IIHOCTb.

8. Pe3ynbTarhl M3MEpEeHUH U BEIYMCIICHUH 3aMKcaTh B TaOJIHILY.

Temnepary ConpoTus Temmnepat Cpennee T6. OTHoOCHTETbH

Ne pa JleHue YPHBIi 3HAYeHHEe 3HAYeHHue ast

MeIHOMH MeIHOMH K03 (punu TeMIeparyp TeMIeparyp NOrPelHOCTh
NPOBOJIOKH MPOBOJIOK €HT HOT0 HOTO
t, °C u R, Om CONPOTHBJI K03 (ppuuue k03¢ unueH
eHusl HTA Ta 0, %
0, (°C)* CONpOTHUBJIE CONPOTHBJIE
HUS HUs
acp.
1
2
3
4
5
6

9.Wcnonb3ys aHHbIE YKCHEPUMEHTA, MOCTPOUTH I'paduK 3aBUCUMOCTH R OT t, oTKiIaabiBas Mo ocu
abciucc — remrepatypy B °C Ha OCH OpAMHAT — COMTPOTUBJICHHE.

10.Cnenatp BBIBOJ 1O paboTe.

KoHTpoJibHbIE BONIPOCHI:

1.
2.
3.

4.
S.
6

KaxoBa ¢usndeckast CymHOCTb 3JIEKTPUUECKOI0 COMPOTUBIIEHUS?

Kak 00bsiICHUTH yBETMUEHHS CONPOTUBIICHUS METAIJIOB ITPH HarpeBaHUU?

OObsAcHUTD  (QopMydy, MO KOTOPOHM  OHpenensercs TeMmIepaTypHbld  KO3(pUIMEeHT
COIIPOTHBIICHUS.

[Touemy TemmnepaTypHblil KOAPGUIUEHT CONPOTUBICHUS ISl 3JIEKTPOIUTOB OTPUIATEIbHBIN?
KaxkoBo conporusiienue 0,5 Kr MegHON IpoBOJIOKU AuaMeTpoM 0,3 mm?

VYka3aTb TNpakTUYECKOE€ MPUMEHEHHE 3aBUCHUMOCTH  COIPOTUBJICHMS] TPOBOJHUKA OT
TEMIIEPATYPHI.

®opma npeacTaBieHus pe3yJabTara:
Pabota nomkHa ObITH BBIMOJIHEHA B TETPAIU AJIs 1a0OpaTOPHBIX paboT

Kpurepum ounenku:

3a mpaBUIILHO BBITOJHEHHOE 33 JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — | Gasu.

3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNe BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — 0 OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

Oyenxa «xopoutoy svicmassiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenxa «yoosnemeopumenvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB
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JlaGoparopHoe 3ansaTue Nel2. Onpenesienne CONPOTHBJICHUS Pe3MCTOPA METOA0M MAPKHUPOBKH

Heab: M3yuuthb

JaHHBIX PE3UCTOPOB IIPpHU N3BECTHOM HOMHUHAJIC MOIITHOCTH.

OIMH U3

CcrI0co00B

MapKUPOBKU  PE3UCTOPOB.

BoinosiHeHne padoThl cnoco0cTBYET (POPMUPOBAHUIO:

OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,11K 1.1,IIK 2.1
MarepuajibHoe o0ecriedeHue:

MapKUPOBKH.
3aganue

1. O3HakoMHTLCH C TCOPETHYCCKUM MaTEpPUaIOM.

Teopernyeckuii MaTepuas:

OImpe€aAcCINT HOMHUHAJIBHOC
COIMPOTUBJICHUEC PC3UCTOPOB METOAOM MAPKUPOBKH; OIIPCACIIUTL AJOIIYCTUMOC 3HAYCHUC CHUJIbI TOKA JJIA

HAaOOp PE3UCTOPOB PA3HBIX COMPOTHUBIICHUH, TAaOIWIAa 3HAKOB

HpI/I OIIPCACIICHUU PCIKUMA pa6OTBI pe3ucTopa CICAy€eT YUUNTbIBATh MAKCUMAJIbHO J0ITYCTUMO€ NJIsA

HEro 3HAYCHHUE CUJIbI TOKA, KOTOPOEC OIIPEACIACTCA 3HAYCHUEM €TI0 COIIPOTHUBJICHUA 1 MOITHOCTBIO.

MapKI/IpOBKa HOMHHAJIA pE3UCTOPa OCYHICCTBIIACTCA IBETOBBIM KOAOM B BUC YCTHIPECX NBETHBIX I1OJIOC,

HAHECEHHBIX Ha €ro KopIryce.

HpI/I 9TOM 3HAYCHHUEC COIIPOTUBIICHUA PE3UCTOPA YKA3BIBACTCA B Owmax ABYMS IICPBBIMU I1OJIOCAMHU U

MHOXHUTENEM (TpeThs mmosioca) 10n, rae n - 1r0doe 1menoe 9nucio ot - 2 10 + 9.

MapKI/IpOBO‘lHBIe 3HAKU CABUTAIOT K OJHOMY M3 TOPHOB PE3UCTOPA, HAIPUMEDP, K JICBOMY, U 3aTCM

pacnojrararoT CJI€Ba HAlIpaBO B CICAYIOIICM ITOPAIKE:

nepBas 1moJioca - epBas udpa HOMHUHAIA, BTOpast 1OJI0ca - BTOpasi Hudpa HOMHHAIIA, TPETHS M0JI0CA -

MHOXXUTCJIb, YCTBEPTAA IMOJI0CA - JOMMYCK Ha OTKJIOHCHUEC q)aKTI/I‘IeCKOFO COIMPOTUBJICHUA OT HOMHUHAJIA.

Ecnu pa3zmepsl pe3rctopa He MO3BOJISIOT Pa3MECTUTh LIBETHBIE ITOJIOCHI HECUMMETPUYHO, T. €. OJIMKeE K

OJTHOMY M3 TOPIIOB PE3UCTOPA, TO MEPBasi MOJIOCA BBITIOIHSACTCS 00JIee IMPOKO.

HBeTa 3HAaKOB MapKUPOBKHW HOMHUHAJILHOT'O COIIPOTUBJICHHUA B Omax u J0ITYCKOB B % IMPUBCICHLI B

TalJune:

IlepBas Bropas | MHoxuTen Honycic
LBeT 3Haka B %
uudpa uudpa b
CepeOpuctsr | -- -- 10 10
i
30/10THCTBIA | -- -- 10" 5
YepHbiii -- 0 1 --
Kopuunessrii | 1 1 10 1
Kpachsiii 2 2 10° 2
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OpanxeBblit 3 10° --
Kenreri 4 10* -
3eneHblit 5 10° 05
TonyGoii 6 10° 0,25
DuoneToBkI 7 10’ 0,1
Cepblit 8 10° 0,05
Benbrit 9 10° -

Ilopsinok BbINOJIHEHHUS PadOTHI:

1. Pa3noxuthb Ha pa6oqu CTOJIC KOMILICKT PE3UCTOPOB.

2. BHumarenanHO MpOYNTaATh YKA3dHUC K pa60Te.

3. OdopMuUTH MAPKHPOBKY PE3UCTOPA B TETPAIH 110 0OPA3ILY

7 8 100
(1)1/1 cep Kp 30
one Bl ac 10
7,8 k Om mm 7800 Om 5% o S
bl u -
4. 3anoJHUTH TAOIHILY:
Pesuct | HomunanbHOE MouHoCTb Cuina
op conporusiieHne R | pesucropa ToKa (A)
(Br)
1. 0,25
2. 0,25
3. 0, 25
4, 0, 25
5. 0, 25
6. 0,25
7. 0,25
8. 0,25
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5. Paccunrath cuimy TOka Mpy MU3BECTHOM MOIITHOCTH TOKA.
6. Cnenatb BBIBOJ IO padoTe.
KoHTpoJibHbIE BOIPOCHI:
1. B dewm 3akii04aeTcst METOJ MaPKUPOBKH.
2. Jlns 4ero Hy)KHO 3HATh CONMPOTHUBJICHUE PE3UCTOPA MPHU BKIIOYCHHUH €TI0 B CXeMY?
3. OT uero 3aBUCUT MOIIHOCTb TOKA, TEKYIIETO 10 Pe3UCTOPY?

dopma npeacTaBJieHus pe3yabTaTa:
Pabota momkHa OBITH BBITIOJIHEHA B TETPAIH I 1a00paTOPHBIX padoT

Kpurepun oneHku:

3a nMpaBUIIHHO BBITIOJTHCHHOE 331aHUE BBICTABIISICTCS MOJIOKUTEIbHAS OIleHKa — 1 Oayu.

3a HEempaBWJIBHO BBINIOJHCHHOE JCHCTBUE, 3a/laHUE BBICTABISICTCS OTpUIlaTeNbHas oreHka — 0
0aJIoB.

Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIbHBIX OTBETOB

Oyenka «xopoutoy svicmasinsiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB

Oyenka «yoosnemeopumensvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

JlabopaTopnoe 3ansitue Nel3 Onpenenenune KII/{ narpeBaresei

Iesb: HayuuThCS MPAKTUYECKU OMPEAETATh TEIUIOBYIO OT/IAdy 3JIEKTPUUYECKOI0 Harpemartes JIo0oro
THIIA.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,I1K 1.1,IIK 2.1

MarepunanbHoe o0ecnedeHHe: 2 3JIEKTPUYECKMX HarpeBarensl, COCyJ AJIs KHUIISIYEHUS BOJBI,
BOJIa, TEPMOMETP, CEKYHIOMED (Yachl), CIPAaBOYHUK 1O (PU3HKE.

3ananue.

1. O3HaKOMHTBCS C TEOPETUYECKHM MaTepHaIoM
Teoperuyeckunii marepuasn:

KoaddunmenT noneznoro neicTBUs HarpeBaTess CBI3aH COOTHOIIEHUEM:

K.I11.= = +100% (1)

Q ;- moJIe3Has TEMJIoTa U oIpesenseTcs no Gopmymne
Qu=C*m(T2-T1) (2)
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TJie C — yelIbHas TeIJI0OeMKOCTh KHUJIKOCTH,
M — Macca XHUJIKOCTH, KOTOPYIO KUTIATSAT,
T, — HaganpHas TeMIepaTypa KUIKOCTH,
T, — KOHEUYHast TemMIeparypa KUIKOCTH,
Q3 — KOJIMYECTBO TEIUIOTHI, KOTOPYIO BBIACIISET HArpeBaTellb
(3aTpadeHHas TEIUIOTA) U OIpeaeseTcs 1mo hopmysie:

Qs=P -t (3),

re P — MOIIHOCTB 37IEKTPUYECKOTr0 HarpeBaTels,
t — mHTEpBAN BpeMEHH, 32 KOTOPBII 3aKHUIIeNa KUIKOCTb.
MOITHOCTh 3JEKTPUYECKOTO HarpeBaTelis OINpeAesseTcs
npuoope.

M0 MacHoOpTHBIM [JaHHBIM, YKa3aHHbBIM Ha

BpeMH, 3a KOTOPOC 3aKUIIUT KUIKOCTb, OIIPCACIIACTCA YaCaMU. YI[CJIBHEUI TCIINIOEMKOCTb BOJbI OIIPCACTIACTCA

10 CIIPABOYHUKY.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. TloaroroButh TaOIMILY JJIs 3aMUCH PE3YIHTATOB, OMPEACIAEMBIX B X0J1€ PaOOTHI.

Onpenenursb Borunciuth
Cs m T, Ts P t K.II.
.
o K K |B o
T T |c¢ 0
e K
1. 3aHeCTI/I B Ta6JII/Iuy CHpaBO‘IHLIe JaHHBIC y,HeHBHOﬁ TCIIJIIOEMKOCTHU BOJBI.

2. 3anucaTh B TaOJUIy HOMUHAJIBHYIO MOIIHOCTb JIEKTPUYECKOr0 HarpeBarTess, yKa3aHHYIo Ha
npubope. B cocyn nans kunstueHust Boas! HaauTh 200 T BOABI.

3. OnpenenuTh HAYAIbHYIO TEMIIEPATYPY BOJBI.

4. BxmouuTh HarpeBaTelb OJHOBPEMEHHO C CEKYHIOMEPOM (Yacamu).

5. OcTaHOBUTH CEKyHJIOMEp (Yachl) B MOMEHT OYpHOT0 KUIIEHUs BOJbl. Bpems, 3a koTopoe 3akurena
BOJIa, 3aHECTH B TAOIUILY.

6. Beruucnute K.I1./1. anekTpuueckoro HarpeBartess.

7. TIOBTOPUTH OIBIT C IPYTUM HarpeBaTesieM.

8. VYuureiBasg norepu sHEprun CHopMyJIUpOBaThH BHIBOI.

KoHnTpoJibHbBIE BOPOCHI:

1. Veenuuurcsa unu ymenbmmutest K.I1J. anekrpudeckoro yaifHuKa, €CJIM Ha €ro CTeHKax MOsSBUIIACh

HaKUIIb (OTII0KEHUE comeit)?

2. 3asucut i KI1J] a51ekTpudeckoro YaifHUKa OT TOT'O OTKPBIT OH WIIH 3aKPHIT?

®opma mpeacTasJieHus pe3yJbTarTa:

PaGota gomkHa OBITH BBINOJIHEHA B TETPAIu AJIs JIaDOpaTOPHBIX paboT



Kpurepun onenkmn:
3a MpaBUIILHO BBITOJIHEHHOE 33JJaHHE BHICTABIISICTCS TTOJIOKUTEbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTpUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenxa «HeyoosemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB

Tema 4.3 DulekTpryecKknii TOK B pa3JIMYHBIX cpeaax

JlaGopaTtopnoe 3ansTue Nel4. OnpenesieHne 3JeKTPOXUMHYECKOT0 JIKBUBAJIEHTA MeH B Ipolecce
3J1eKTPOJIN3a cyab(daTa Meau.

Heab: DKCIEpUMEHTAIbHO OMNPENETUTh SJIEKTPOXUMHUUYECKHI HKBUBaJIEHT Meau. CpaBHUTH C
Ta6JII/ItIHLIM 3gadyeHueM. llo3HakoMHUTBCS C HUPOKHUM CIICKTPOM HNPUMCHCHUA @HSHKO-XHMH‘I@CKOFO
nporecca «JIEeKTpoiau3». Ero ucnoip3oBaHne B METAINTYpPru4eCKON MPOMBILIIEHHOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09, IIK 2.1

MarepuanbHoe obecnedyeHue: ODJIEKTPOHHBIE BEChl, aMIEPMETP, 4Yachbl, HMCTOUYHUK IHUTAHUS.

MenaHble WM yTOJIBHBIE AIEKTPOABI C IepKaTeIeM, PaCTBOP METHOTO KyIopoca, K04, peocTar, IpoBo/a.

Ilpu evinoanenuu nadopamopnoii padomel NOGEPXHOCMb C 000pY0OSAHUEM O0INHCHA OblMb
ycmouuueoil, 60 uzbexcanue OnpoKUOvlGaHus mapevl ¢ nekmpoaumom. Cmydenmul, coouparoujue
cxemy 001CHBL padomams 6 nepuamKax.

1. 6bINOJIHAMb PAOOMY MOJBLKO C PA3PEUIEHUs YUUMEIA,

2. n0020moeums K padome u nposepums UCNPAGHOCMb INEKMPUYECKO20 000pY00sanus, npudopos
J1abopamopuoil nocyovl,

3. meepobie KpUCmaiivl 6pams NUHYEMOoM,

4 Hellb3si NPoO06AMb HA BKYC Gelecmsd

5. OCMOMP U YUCMKA DNIEKMPONPUOOPA NPOU38005MCsL RPU €20 OMKIIOUEHUU O Cemu;

6 npU ONPOKUObIBAHUU MAPLL BOCHONLIVIUMECH CANDEMKOU U NEPUAMKAMU.

Xoa pa6oThi:
1 ITocTaBUTh BeChl HA POBHYIO TOBEPXHOCTh U OOHYIIUTB.
2.B3BecTH OJIHY U3 YTrOJIbHBIX IIJIACTHH.
3.B3BenieHHyI0 MIIaCTUHY OTMETBTE.
4.Cobepute dIEKTPUICCKYIO TEMb, H300PKEHHYIO Ha pUCYHKE. (B3seuiennyo naacmuny nooKinuume K
P
5.3aMKHUTE 1enb U 3acekute Bpems 20 MUH. :D_‘ﬂ:\
6.Cnenute, 94TOOBI B TEUEHUE BCETO OIBITA CHJIA TOKA ObliIa | .
HOCTOSTHHOH. CaSO, |_ | .
7.Yepe3 20 MUH. BBIKIIFOYUTE TOK. i { A
8.BcTpsxHUTE TUIACTHHY, U B3BECTH €€. 74 NS

9.Pe3ynbTatThl ONBITa 3aHECUTE B TAOJIHILY.
10.ITo popmyre paccuuTaiiTe SMEKTPOXUMUIECKUI SKBHBAJICHT

_—

-
i



T
=

MEJIH. i-f
11.1To popmynam paccuuTaiiTe MOrpemIHOCTh

QJICKTPOXUMHNYCCKOI'O DKBUBAJICHTA MCIIH, CPABHHB €I'0 C MaOIUYHBIM 3HAYEHUEM. S= kT —kz .100%

T
K = 0,3310%ke/Kn,
Macca karona Macca Macca Cun toka | Bpems DIIEKTPOXUMHUYECKU I
JI0 OIIbITA KaToJaa BbIJICTIMBILIECHCS I(A) t(c) SKBUBAJIEHT MEJIU
ms(kr) rmocJie MeIu K., (kr/Ku)
onbITa m (kr)
my (k)

13.

Caenaiite BBIBOJ 1O MPOJIETIAHHON padoTe.

KOHTpOJIbHLIe BOIIPOCHI:

1.
2.

o

©

10.

11.

12.

Hanwucats 3akon @apazies 0 Macce BEIIECTBA, BACIUBILETOCS Ha AIIEKTPOJIE.

Yemy paBHO 3HaUeHHE NTOCTOsIHHON Dapanes?

Kak 3aBucuT mMacca BelecTBa, BbIACIUBIIETOCS Ha 3JIEKTPOJIE OT BPEMEHU ITPOTEKAHUS
JIEKTPUUECKOrO TOKA.

Kaxkoi 3apsin umeer karon, eciay KaTHOH UMEET 3apsjl «+»

UYeM sBiIsIeTCS YUCTast QUCTUIIMPOBaHHAs Bojia?

Ha xakoM u3 351eKTpo0B BBIAEISAETCA ME/Ib B YUCTOM BUJE U oYeMy?

B nanekTtponuTHuecKkyl0 BaHHY IOMECTUM MEIHYIO IUIACTMHKY, CIyXKallyro aHojgoM. llmactuHka
MOKpPbITa BOCKOM, Ha KOTOPOM HallapamnaH PUCYHOK. UTO MOJIydyUTCs IMOCE MPOMYCKaHUS TOKa U
yAQJIEHHs] BOCKA C TUTACTHHBI?

UYro Takoe rajbBaHOCTETUs, FAJIbBAHOIIACTHKA.

Yepesz pactBop MenHoro kymopoca mnpouuio 20 kKin snextpuuectBa. Ilpu 3ToM Ha omHOM U3
3JIEKTPOJIOB BBLIEISETCA YMCTOM BHJE Maccoil 6,6 rpamMm mMeau. ONpenesuTh 3JIeKTPOXUMUYECKUN
SKBHUBAJICHT MEJIH.

CKOJIBKO HUKEJS BBIICIMTCS MPH MIEKTpoiIM3e 3a 1 yac mpu cuie Toka 5 Amrep, €ciid U3BECTHO, UTO
MoJIsipHasi Macca Hukenst 58,71 r/Moib, a BAJIGHTHOCTh paBHa 2.

Omnpenenute Maccy cepeOpa, BBIJETUBIIETOCS Ha KAaToJE MPH 3JIEKTPOJIU3E a30THOKMUCIOro cepedpa B
TE€YEeHHE 2 YacoB, €CJIM K BaHHE NMPUIIOKEeHO HanpshkeHue 1,2 B, a conpotuBieHue BaHHbl 5 OM.
DNEKTPOIN3 MEAHOTO KyIIOpOca IPOXOoauII ITpu Toke 5 Amriep B TeueHue 50 munyTt. Kakoe koandecTBo

- . K2
k., =33-107 &
MeJH BBIIEMIIOCH Ha KAaTOJIE, eCIH Ka

®opma mpeacTaBieHus pe3yJbTara:

Pabota nomkHa ObITH BHIMOJIHEHA B TETPAIu AJis 1a0OpaTOPHBIX padoT
Kpurepun onenkmn:

3a mMpaBUIIHLHO BBIMTOJTHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTENbHAS OlleHKa — | Oasu.

3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHUE BBICTABIIAETCS OTpULlaTeIbHas oleHka — 0 0aoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopoutoy evicmasgnaemcs 3a 80 — 89% npaBUIBHBIX OTBETOB

Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB



Oyenka «HeyoosiemeopumenbvHoy svicmasisemcs 3a Menee 60% mpaBUIBLHBIX OTBETOB

JladopaTropHoe 3aHsTie Nel5 3aBHCHMOCTH CONPOTHBJIEHHSI OT TEMIIEPATYPbl 00pa3I0B MeTaJLJIa U
MOJIYNIPOBOHUKA

I.[e.m;: HU3MCPATL COIPOTUBJICHUEC IIPOBOJHMKA OMMCTPOM; YCTAHOBHUTH 3aBUCUMOCTH COIIPOTHBIICHUC
MeTaJljla U IIOJYIIPOBOAHUKA OT TEMIICPATYPHI.

BoinosineHne padoTsl cioco0CcTBYeT (POPMUPOBAHMIO:
OK 01, OK 02, OK 05, OK 07, OK 04,0K 09, ,IIK 2.1

MarepuanbHoe o0ecnieyeHre: MyJIbTUMETP, IPUOOPHI ISl U3YUECHUS 3aBUCUMOCTU COIIPOTUBIICHHUS
MeTajula Y TOJYIPOBOJHHMKA OT TEMIIEpaTypbl, TEPMOMETpP, DOJEKTPUYECKas IUIUTKA, IITAaTUB C
MIPUHAJIICKHOCTSIMH, K0J10a C BOJIOM.

3anganmne.

1. O3HaKOMHUTBLCS € TEOPETHYECKMM MATEPUATIOM.

TeopeTnueckuii MaTepuas:

Ecau mpomnycTuTh 37eKTpUYECKUid TOK Yepe3 CTANbHYIO CIIUpallb, a 3aT€M €€ HarpeTh, TO aMIIepMETp
MMOKAKET YMEHBILIEHHUE CHJIBI TOKAa. DTO O3HAYaeT, YTO C HM3MEHEHUEM TEeMIEpPATypbl CONPOTHBICHUE
MeTaJuia MEHSIETCSI.

Bce wMmetamibpl — KpuUCTaNIMYecKHE Tela, B y3JaX KPUCTAIUIMUECKON pEIIeTKH KOTOPBIX
pacrojyiaraeTcsi TOJOXKUTEIBHO 3apsHKCHHBIE HMOHBL. MeXay KOJICONMIOIMMMHCS WOHAMH  JIBHTAIOTCS
CBOOO/IHBIE DJIIEKTPOHBI. BenuunHa JIEKTPUYECKOTO COMPOTUBICHUS MeTallla 3aBUCUT OT YHCIa
CTOJIKHOBEHHUH KOJIEOIIOIINXCS MOHOB M CBOOOIHBIX 31eKTPOHOB. [Ipu yBennueHnn temMneparypsl MeTasuia
YBEJIIMYUBACTCS aMIUIUTYy1a KOJeOaHUH MOHOB. DTO MPUBOIUT K YBEIIMYCHUIO CTOJKHOBEHUH, a 3HAYUT U K
YBEJTUYCHUIO COMTPOTUBIICHUS METaJIJIa.

B nonynpoBogHuKe Mpy YBETUYEHUU TEMIIEpaTyphbl YBETUYMBAETCS YHUCIO CBOOOJHBIX HOCHUTENEH
3apsAaaa, MOABHUBHIMXCA IIPH Pa3pbIBE KOBAJICHTHBIX CBsI3EH. DTO IMPUBOJUT K YBCIWMUCHUIO CHJIBI TOKA B
MOJIYITPOBOJTHUKE U K YMEHBIIEHUIO CONPOTUBIICHUS IPOBOAHHKA.

Bnumanue! Bo usdexcanue nadenusn konovt nomecmume 6 K0abyo, 3akpenyiennoe 6 wumamuee. B
Kondy onycmume npoOuUpKy, ¢ NOMEW|CHHOU 6 Hell KAMYWIKou u3 MeoHo20 npoeooa. Ocmopoircno
onycmume 6 npooupky mepmomemp. AKKypamHuo 6blNOJIHAIME NnepemMeujeHue eMKOCmu ¢ 2opaveil
60001i.

Ilopsinok BbINOJHEHHS padOThI:

1. IToarotoBeTe K paboTe OMMETD:

a) BCTaBbTE MITHIPHKU MPOBOJIHUKOB B THE3/a, 0003HaueHHbIE «» U «061; COM.»;

0) mocTaBbTe NepekirouaTesb Ha Lugppy «10»;

B) COEIMHUTE CBOOOHBIE ITHIPHKU MPOBOHUKOB U PYUKOH «yCT. 0» MOCTaBUTH CTPENKH HA «O».

2. Ha aneKTpuyecKyro MINTKY TOMECTUTE KOJIOY ¢ BOJIOM.

3. CBoOOIHBIE LITHIPHKK OMMETpPA COEAUHUTE C KIIEMMaMU MEAHON KaTyIIKH.

4. BxiarounTe WWIHYp IUIMTKHM B PO3ETKY M HM3MEPHTE CONPOTHBIIEHHE KAaTyIIKH IPHU Pa3IUdHbIX
3HAYEHUSIX TEMIIEPATYPHI.

5. BHecute u3mepenus B Ta0iuiLy.
IIpoBoaHuK (Meb)

t’, C

R, Om

6. Ha ocHoBe m3mepenuit mocrpoiire rpadguk. CrenaiiTe BBIBOJ, KaK CONMPOTHUBICHHE MPOBOJIHHUKA
3aBUCHUT OT TEMIIEPATYPHI.



>

R, Om

3
>

t°,C

7. TloctaBbTe mepexiouarenb ommerpa ¢ uppel «10» Ha mudpy «100» M mocTaBbTE CTPEIKY
ommerpa Ha «0» (Cm. myHKT 1-B).

8. 3ameHuTe B KoJIOE MPOOHPKY C METAIOM Ha MPOOUPKY C MOJYIPOBOJHUKOM (TEPMHUCTOPOM).
Omnycture B mpoOupky Tepmomerp. K kiieMmam TepMUCTOpa MOJICOSAMHUTE OMMETP.

9. U3mepbTe CONpOTUBIICHHE MOIYIPOBOIHUKA MPU PA3TIUYHBIX 3HAUCHUSX TEMIIEPATYPHI.

10. Baecute nu3mepenus B Tadnuily.
IHoynpoBoaHUK

t°C

R, Om

11. IMoctpotite rpaduk R(t).
R, OM%

3
>

t°,C
12. CnenaiiTe BBIBOJ, KaK CONPOTHUBIIEHUE MOIYIPOBOAHHUKA 3aBUCUT OT TEMIIEPATyphl

KoHTpoJibHbIE BONIPOCHI:

1. DnexTpuueckuil TOK B METAJUIAX — 3TO YIOPSILOYEHHOE IBUJKEHUE ...

2. C ToukM 3peHHs DIEKTPOHHOH TEOPHM DIEKTPUYECKOE CONPOTUBJIEHUE OOYCIOBIECHO
COYIAPEHUSIMY ...

3. C noBBILLIEHUEM TEMIIEPATYpPbI CONTPOTUBIEHUE METAINA ...

®opma npeacTaBieHus pe3yabTara:
Pa6ota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs J1a0OpaTOPHBIX paboT
Kputepun onenkn:
3a mpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIISIETCS TOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBUWIILHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BHICTABIISICTCS OTpHUIIaTeNbHAs olleHka — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyooenemeopumenvHoy svicmasiiemcs 3a MeHee 60%0 npaBUIbHBIX OTBETOB



Pa3nen 5 Kosed0anusi ¥ BoJIHBI
Tema 5.1 Mexannueckue KoJe0aHUA M BOJHBI

JlabopaTopHoe 3ansiTue Nel6. IIpoBepka 3aK0HOB Ko0JIe0aHHIT MATEMaTHYeCKOT0 MAsITHUKA

]_Ie.]]b: YCTaHOBUTHh MAaTEMATUYCCKYIO 3aBUCUMOCTD II€EPHUOJAa HUTAHOTO MAasATHUKA OT AJIMHBI HUTHU
MasTHHKa

BoinoJsiHeHHe padoThI cNIOCOOCTBYET (POPMUPOBAHUIO:

[1P62, ITP66, I1PGS, I1Py3, IIpy7, I[IPyS, I1Py10, [1Py12, TIP610, Ilpy2, [1Pyl12, [TIP610, MP3, MPS5, MP15,
MP28, MP31, MP32, MP33, MP34, MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepuajibHoe o0ecnieyeHue:

AJIEKTPOHHBIN CEKYHJIOMEP, U3MEPHUTEIbHAS JICHTA, IAPHK C OTBEPCTHUEM, HUTh, IITATUB C My()TOH H
KOJIBIIOM; IITaTUB ¢ My(dTOM W JanKoi, HaOOp MPYKUH Pa3HOM >KECTKOCTH, HAOOP IPy30B pa3HON MaccChl,
CEKyHJIOMED

Teopus.

OnwiT 1

MatemaTuyeckuM MasTHUKOM Ha3bIBAaeTCsl MaTepuaibHas TOYKa, MOJBEUICHHAas Ha HEBECOMOH U
HepaCTiDKI/IMOI\/JI HUTHU. MO[[GJ'IBIO MOXET CIIYKHUTb TSOKEIBIN mapukK, pasMepbl KOTOPOro B€CbMa MaJIbl 110
CPaBHEHHUIO C JTMHHON HUTH, Ha KOTOPOIl OH MOJIBEIEH (HE CPAaBHUMBI C PACCTOSTHUEM OT LIEHTPA TSHKECTH
JI0 TOYKH TIOIBECA).

VYuennie [anmuneit, Hpioron, beccenp u Jap. YCTAaHOBWIM CIEAYIOIIUME 3aKOHBI KOJIEOAHUS
MaTEMAaTHYCCKOIro MasiTHHUKaA.

1.Ilepron xonebanuss MaTeMaTUYECKOTO MAassTHUKA HE 3aBUCUT OT MAaCChl MAATHUKA U OT aMILTUTY/IbI,
€CJIM YroJl pazMaxa He npebimaeT 10 rpamycos.

2.Ilepuon konebaHus MaTeMaTHYECKOTO MAagTHUKA MPSMO MPOMOPIIMOHATIEH KBaIpaTHOMY KOPHIO U3
JUTMHBI MasiTHUKA W 00paTHO TIPONIOPITUOHAJICH KBAAPATHOMY KOPHIO U3 YCKOPEHHUS CBOOOHOTO TAACHHUS.

Ha ocHoBanuu 3THX 3aKOHOB MOKHO HamucaTh (popmyny i nepuoja KoieOaHuii MaTeMaTHYECKOTO
MasiTHUKA:

r=2m |—"
g

I/ICHOJ'IIBYSI MOACIb MW 3aKOHBbI KoJIecOaHUH MaTeMaTHYECKOIrO MassTHHKa, MOXKHO HpOHa6J'II-O,Z[aTB
CBO60)IHI>IG KOJ'Ie6aHI/I$I, a TaKKC C UX ITOMOIIBLIO OMPCACINTE YCKOPCHUC CBO6OI[HOFO naacHus A CBOCH
MCCTHOCTH U CPABHUTH CO CIIPABOYHBIM 3HAYCHHUEM gZ.

YckopeHue cBOOOTHOTO Na/IeHUsI MOXKET ObITh BEIYUCIIEHO IO (hopMmyIie

2 1."\":
g=4r"

-

.
Xox pa0doThI:

1. 3akpenuTh HUTh MasTHUKA B JE€p>KaTese IITaTUBA.

2. WU3meputh AMMHY MasATHHKA (JUIMHA MasTHUKA CUYMTAETCS OT TOYKHM MOJBEcCa A0 LIEHTPa TSHKECTH
1apuKa).

3. OTKJIOHUTBH IIApHK Ha yrou He Oosiee 10° 1 OTIIYCTUTB.

4. OnpenenuTh BpeMs, 32 KOTOPOE MaITHUK coBepmuil 20 KojaeOaHmil.



5. BeruucnuTh nepuoa KosebaHus MasiTHUKA, UCTIonb3yst popmyny Nt T .
6. IIoBTOpUTB OMBIT €11l TPU pa3a, yMEHbILAs (WIM YBEIUYNBas) [UIMHY HUTH MasiTHUKA.
7. Pe3ynpTarel 3aHECTH B TAOJHILY.

Tabnuua Nel 3aBucuMocTh nepuoja MasiTHUKA OT JJIMHBI HUTH

Ne JlnuHa HUTH MasiTHUKA |, M Yucno nmonHsIx Bpewms konebanuii | Ilepuos
Konebanuii N t, C konebanmii T, ¢

1 20

2 20

3 20

8. CnenaTh BBIBOJI O 3aBUCHMOCTH NEPUOA HUTSHOTO MasiTHUKA OT JUIMHBI €T0 HUTH.
Tabnuma Ne 2 3aBucuMOCTb IEpUOAA MAITHUKA OT AMITIUTY/IbI
OTKJIOHATD HIAPHK, TOCTENCHHO YBEJIWYHMBAsI YTOJl HAKJIOHA, TEM CaMbIM MEHSIOT aMILTUTYAY

No JnrHa HUTH Yucno NoJIHbIX Bpewms xonebanuit | Ammnutyna. Ilepuon
MasTHHKA |, M KoJjiebanuii N t, C AM kosieOanmii T, ¢

1 const 20

2 20

3 20

C)ICJ'IaTb BBIBOZ O 3aBUCUMOCTHU IIEpHUOAa HUTAHOTO MasTHHUKA OT AMHJ’II/ITYI[H

Ta6Jmua Ne 3 3aBucuMOCTh nepuoaa MassTHUKa OT MACChI

B KaXI0OM OIBbITC UBMCHATDH MAaCCy HIapHuKa

Ne JlnuHa HUTH Yucno nosHeIx Bpewms xonebanuit | Macca m, xr [Iepuon
MasTHUKa |, M koJsieOanuii N t,c koseOanmii T, ¢

1 const 20

2 20

3 20

C)IeJ'IaTI) BBIBOJI O 3aBUCUMOCTH IIEPUOAa HUTAHOTO MAasATHUKA OT MACChHI I'py3a.

KoHTpoJbHBIE BONIPOCHI.
Urto Ha3bIBAIOT MEPUOJIOM KoJieOaHUii MasiTHUKA?
Yro HaA3BIBAIOT YaCTOTOM KoJieOaunii MmasTHrKa? KakoBa equHMIIa YacTOTHI KOJeOaHMii?
OT KakuX BEJIMYUH U KaK 3aBUCHUT MEPUOJI KOIeOaHU MaTeMaTH4ecKoro MassTHUKa?

OT KaKuX BEJIMYMH U KaK 3aBUCHUT TMEPHUO]] KOJIeOaH MPY>KUHHOTO MasiTHUKA?

1.
2
3.
4.
5

6.

I/I306pa31/ITC MaTeMaTHYeCKUN MasSTHUK B KpaﬁHeﬁ npaBoﬁ TOYKC U IMOKAKHUTC Ha YCPTCIKE CUJIBI,

JICWCTBYIOIIME HA IIAPUK B TAHHOM TOUYKE TpaeKkTopuu. Hapucyiite paBHOAEHCTBYIONIYIO CHUJI.
Kak meHsieTcsd BenMuMHa U HalpaBJIeHUE PAaBHOAEHCTBYIOIIEH CUII B T€UEHHE ITeproaa?




®opma npeacTaBJeHNus pe3yabTaTa:
PaboTa momkHa OBITH BBITIOJIHEHA B TETPAIH I 1a00OpaTOPHBIX padoT
Kputepuu onenkmu:
3a MpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HEeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTpHUIIATENbHAs olleHKa — () OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouwtoy evicmasgnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBHBIX OTBETOB

JlabopaTopHoe 3ansiTue Nel/ HcciienoBanue 3aBUCMMOCTH NIEPHOA MATEMATHYECKOT0 H
NPYKUHHOT0 MasiTHMKA

Ilesb: yCTaHOBUTH 3aBUCUMOCTh MepHOJa KoneOaHUH MPYKUHHOTO MAasATHUKA OT JKECTKOCTH MPYKUHBI U
MaccChl Ipy3a

Beinosinenue padorsl ciocodcTBYeT GOPMHUPOBAHNIO:

[1P62, I1P66, I1P6S, I1Py3, Ipy7, ITPyS, ITPy10, [IPy12, I1P610, Ilpy2, [1Pyl12, ITP610, MP3, MP5, MP15,

MP28, MP31, MP32, MP33, MP34, MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepunanbHoe obecrnieyeHue:

JIEKTPOHHBIN CEKYHIIOMEp, U3MEPUTENIbHAS JICHTA, IIAPUK C OTBEPCTUEM, HUTh, LITATUB ¢ My()TOH U
KOJIBLIOM; IITaTUB ¢ My(TOU | JIANKOH, HAOOp MPYXHUH Pa3HOH KECTKOCTH, HAOOP IPy30B Pa3HON MacCHI,
CEKyHJIOMED

OnbiTl
3aBUCHUMOCTB [IEPUO/Ia IPYKUHHOI'O MASITHUKA OT Macchl rpy3a
1. CoGepure npyXMHHBIN MasTHUK, UCIIOJIb3Ys BBIIAHHOE 000pYyI0BaHHE.
2. BoBenuTe MasTHUK M3 MOJOXKEHHMS PABHOBECHS, BKIIOUUTE CEKYHJOMEp M OTCUMTAWTE NecsTh
Konebanuit. Vcrnonbp3ys moka3aHusi CEKyHAOMEpa, paccuuTanTe MEepHoJ KoJeOaHU W 3aroIHUTE
NIEPBYIO CTPOKY TaOJIUIIBL.

Ne N t,c T,C m, KT mllz,Krll k ,u/m
OITBITA

1

2

3. TloBropure HsKcmepuMeHT emé€ 2 pasa, yBeIMYMBash Maccy, HO, HE MeHss mpyxwuHbL [lo
MOJTyYEHHBIM JJAaHHBIM 3aITOJIHUTE TaOJIHILy.

[Toctpoiite rpaduk 3aBucumoctu nepuoaa koiedanuit (T) oT kBagpaTHOro KOpHS U3 Macchl (m
ITo hopme rpaduka onpenenure BUA 3aBUCUMOCTH MEX]Ty IEPUOIOM U KOPHEM KBaJIpaTHBIM U3
Macchl.

112
).

ok~

Onpeoenenue 3a8UcCUMOCmU NEPUOOA KOIEOAHUL OM HCECMKOCMU NPYHCUHBL
OnbiT2

1. Cobepure Npy>KHHHBIN MasTHHUK, HCITOJIb3YS BBITAHHOE 00OPYIOBaHHE.

2. BpiBemuTe MasSTHHK W3 TIOJOXKEHUS DPABHOBECHS. BKIIOYUTE CEKYHJAOMEpP M OTCUUTANTE NecsTh
KOJIEOAHHIH.

3. Hcnomnp3ys moKazaHus CEKyHIOMEpA, pACCUUTANTE MEPUOJ KOJIeOaHUH U 3aIOTHUTE MEPBYIO CTPOKY
TaOJIULIBL.



Ne onbITa N t,c T,c m , K k,u/m Kllz,(H/M)ll
2

4. TloBropute 3KcriepuMeHT emé 2 pasa, yBenndyuBas K0d()(UIUEHT KECTKOCTH, HO, HE MEHSSI Maccy

Irpy3sa. ITo IIOJIYYCHHBIM JIaHHBIM 3aIllIOJIHUTC Ta6J'II/II_Iy.

5. Iocrtpoiite rpa(%)mc 3aBHCUMOCTH Tiepuoja konebanuit (T) oT kBagpaTHOTO KOpHS U3 KO3 duimeHTa

1/

).

xéctroctu. (k

6. Ilo dopme rpaduka ompenenuTe BUJ 3aBHCHUMOCTH MEXAY MEPHOIOM M KOPHEM KBaJpaTHBIM W3

koa(durmenTa XECTKOCTH.

7. CpenaiiTe BBIBOJ O 3aBUCHMOCTH IIEPHOJIa KOJICOAHUI OT MacChl Ipy3a U KO3PPUITMEHTA KECTKOCTH.

KoHTpoJibHbIE BOPOCHI:
1. B kakoMm MoJI0)KeHUH MasiTHUKA CKOPOCTh OyJeT MaKCUMaITbHOU?
2. B KxakoM MOJIO)KEHUU MasiTHUKA CKOPOCTh PaBHA HYJIIO.

3. VYBenmuumwivd WM YMEHBIIWJIA MAacCy rpy3a, MOABCIICHHOTO K MPYKUHHOMY MAasiTHUKY, €CIU: a)

nepuoJ ero koyebanuii cHavdana owu1 0, 4 ¢, a mocie u3MeHeHus: maccel cran 0, 2 c;
0) gacroTa ero kosjebanuii BHayase Obuta paBHa 6 ', a moTom ymeHbImuIach 10 5 ['m?

KouTtpoJbHble BOpocHI.
7. UTo HaA3BIBAIOT NEPUOAOM KOJIeOaHHUI MasTHUKA?
8. UTto Ha3BIBAIOT 4aCcTOTOM KoJIeOaHMi MasTHHKA? KakoBa eUHUIIA YaCTOTHI KOJICOaHMiA?
9. Or kakux BETUYMH U KaK 3aBUCHUT MEPHO/]] KOJIeOaHUI MaTeMaTH4eCKOro MasiTHUKa?
10. Ot KaKuX BEJTMYMH U KaK 3aBUCHT MIEPHOJ] KOJICOAHUI TPYKHHHOTO MasiTHUKA?

11. N300pa3ute MaTeMaTH4YeCKUN MasTHUK B KpaifHeW MpaBOM TOUKE M MOKAKUTE HA YepPTEKEe CHJIBI,

JICHCTBYIOIIME HA IIAPUK B JAHHOW TOYKE TpaeKTopuu. Hapucyiite paBHOJAECHCTBYIONIYIO CHUJL.
12. Kak meHsieTcsl BeMUYMHA U HANIPaBIIEHHUE PaBHOACHCTBYIOIIECH CUJT B TEUEHUE Tepuoia’?

®opma nmpeacTaBieHus pe3yJbTara:
Pa6ota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs 1aDOpaTOPHBIX paboT
Kputepun onenkn:
3a paBHIILHO BBITIOJIHEHHOE 33/1aHHE BBICTABIISIETCS TTOJIOKHUTENbHAS OlleHKa — 1 Oa.
3a HeNIpaBUIILHO BBHIITOJHEHHOE JIEHCTBHE, 3a/laHHE BHICTABIISIETCS OTpHLIATEIbHAs OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIIBHBIX OTBETOB
Oyenka «HeyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 5.2 DileKTpOMarHuTHbIEC KOJICOAHUSI U BOJTHBI

JlaGopatopHoe 3ansaTue Nel8 ¥YcrpoiicTBo TpancopmaTopa, reHeparopa

Iesb: U3y4nTh YyCTPOHCTBO M MPUHLIUI pabOTHI TpaHCPOpPMATOpa U TeHepaTopa.
BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01, OK 02, OK 05, OK 07, OK 04,0K 09,IIK 1.1,IIK 2.1
MarepuanbHoe o0ecnieyeHme:

Tpchq)opMaTop na60paTopHLH71, JlaMIla HaKaJIMBaHUS, KIJIFOY 3aMbIKAHUA TOKA, KOMIIJICKT IPOBOIAOB

COCANMHUTCIIbHBIX.



3ananne
1. U3yuwTth cTpoeHUE, HA3HAYEHUE W MPHUHIIUI ACUCTBHS TpaHchopMaTopa
2. W3yuuTh cTpoeHHe, Ha3HAuUCHHE M NMPHUHIIMUII ACHCTBHS FeHEepaTopa.

Iopsiiok BbINOJIHEHUS PA0OTHI
H3yuenue ycmpoiicmea mpancgopmamopa

Tpancpopmarop npeoOpa3yeT IEepeMEeHHbI TOK OJHOIO HAIpsDKEHUs pU Hen3MeHHoU yactore. OH
COCTOUT M3 3aMKHYTOT'O CEpJICYHHKA, W3TOTOBJICHHOTO W3 CIEHUAIBLHOW JIMCTOBOW TpaHCc(HOpMaTOPHOM
CTaJIM, HA KOTOPOM pacroiaratoTcs B KaTyIIKH (MX Ha3bIBAlOT OOMOTKaMM) C Pa3HbIM YMCIOM BUTKOB U3
MEJIHOM IIPOBOJIOKH.

OnHa U3 OOMOTOK, Ha3blBAETCs NMEPBUYHOW, MOIKIIOYACTCAd K HMCTOYHUKY I[EPEMEHHOrO HaMpsKEHHUS.
YcrpoiicTBa, TOTPEONIAIONINE  AIIEKTPOIHEPTHUIO, MOAKIIOYAIOTCS K BTOPUYHOH 0OMOTKE, MX MOXKET OBITh
HECKOJIBKO.

[Ipu BBIMOTHEHHMH pPaOOTHI CIIEAYET H3YYHTHh YCTPOWCTBO TpaHC(oOpMaropa, BKIIOYHTH €0 B CETh
nepeMeHHoro Toka (36 B). B pexume xonocToro xozia U3MepUTh HapsHKEHUE Ha OOMOTKAaX U BBIYUCIUTH
kodpdunueHT Tpanchopmanmu, a npu padore TpaHchopMaTropa «IOJ HArpy3Koil» yCTaHOBUTH CBSI3b
MEX]y TOKAMU U HaIlpsDKEHHEM B OOMOTKaX.
Tpanchopmarop cocToMT H3 JBYX KaTylIeK W
cepaeuHuka. CepAeuyHUK COCTOMT M3 [BYX IIOJIOBHH,
KOTOpBIE BCTABIIIOT B KaTYMIKy M C TIOMOIIBIO CKOOBI
3aKpPEIIAIOT HA OCHOBaHUH.

Xoa Padorsl

1.  Paccmorpute  ycTpoiicTBO  TpaHcdopmaropa.
Onpenenure  TEPBHYHYID  OOMOTKY  (KJIEMMBI €
HaAnuchio: 36 win 42 B) u ABE BTOPUUHBIX KJIEMMBI 2,2
Bu 4,4 B)

2. HagyepTuTe 3neKTpHUECKYIO CXeMy TpaHchopMarTopa.
3. Pazbepute Tpanchopmarop. st 3TOro mOBEPHUTE €ro
OCHOBaHUEM BBEPX U OTKPYTHTE JBE TalKU KperieHUs
CKOOBI. BBIHBTE CEpIACYHHK U  PACCMOTPHUTE €ro
YCTPOMCTBO.

4. CobOepute TtpanchopmaTtop. Jlasi 3TOro BCTaBbTE CEPACYHHK CO CKOOOM B KATYIIKU. YCTaHOBUTE
TpaHcGopMaTop Ha OCHOBAHKE U 3aKPEMUTE €ro raikamu.

H3zyuyenue Ycrpoiicrea I'eneparopa.

I'enepatop mocTossHHOrO TOKa (puc. 1) COCTOMT M3 JBYX 4YacTel: HENMOJBM)KHOM M Bpallaroueics.
HenoasmxkHas 4acTe (CTaTtop) sBISETCS OCTOBOM MAILIMHBI M OJHOBPEMEHHO CIYKUT Ui CO3JaHUsA
MarHMTHOTO IMOTOKa. Bo Bpamatomieiicss 4vacTtu, Ha3bIBaeéMOMl SKOpeM (pOTOpoM), HUHAYLUPYETCS
aneKkTpoaBrKyas cuna - SJ1C.

KoHcTpykius renepaTopa nocTOSHHOTO TOKa (CM. puc.2).

HenonBmwkHas 4acTh COCTOMT U3 cTaHUHBI (1), TIaBHBIX MOMOCOB (2) ¢ oOMOTKOW BO30OyxkaeHus (3) u
JOTIOTHUTEIIHHBIX TIOJIOCOB (4), YMEHBIIIAEMBIX HCKPEHHE TTO]T IIIETKAMH.

SIkopb UMeeT ceplieuHuK (5), HaOpaHHbII U3 TOHKUX CTAJIBHBIX JUCTOB, 0OMOTKY sIKOps (6), 3a10)KEHHYIO B
nassl cepAeuHrKa u KosutekTop (7). Ha moBepXHOCTH KOJIJIEKTOPA HAIOKEHBI YTOIbHO-TPadUTOBBIE MICTKU
(8), obecrieunBaromye CKOIB3AMIMNA KOHTAKT ¢ 0OMOTKOW Bpamatoerocs sikopsi. Komiexkrop nmeer popmy
[IWIMHAPA W BBITIOIHSACTCS] U3 M30JIMPOBAHHBIX MEIHBIX TUTACTHH - JIaMEJel - K KOTOPBIM TOJICOSIMHEHBI
CEeKIMH SIKOPHOH 0OMOTKHU. Bparasck BMecTe ¢ OOMOTKOM, KOJJIEKTOP BBIIOJIHIET POJIb MEXaHUYECKOTO
BBITIPSIMHUTEJISL.

OOMoTKa BO30YKAE€HHUS CO3/1aeT IMIaBHBIA MarHUTHbBIN oToK @ monocoB. B reneparopax ¢ He3aBUCUMBIM
BO30YKJIEHEM OHa IMTAeTC] OT IIOCTOPOHHEr0 HCTOYHMKA IIOCTOSHHOTO TOKAa (BBIIPSMUTEINS,
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akkymynsaTopa u T.i.). C TeHepaTopoM C MapaiedbHbIM BO30YXJICHHEM OOMOTKA TJIaBHBIX IOJIOCOB
MOAKJIIOYEHA K IVIABHBIM IIETKAaM, T.€. MapaJIeJbHO LENU AKOpsA. B cBsA3M ¢ 3TUM A1 BOSHUKHOBEHHUS
MarHuTHOTO 1oToKa M DJ[C HeoOXomum XoTs OBl ciaalOblii OCTATOYHBIN MArHUTHBIN TOTOK. brmaromaps

HAJINYHUIO OCTAaTOYHOI'O MaroH€Tu3smMa BO3HUKACT IIPOLECC CaMOB036Y)K,I[CHI/I$I reaeparopa.

Puc.2
Puc 1

Xox paboTsri:

1.Ctpoenue Tpancgopmaropa:
HadepTuTh cOCTaBHBIC YaCTH YKa3aTh WX Ha3BAHUE, BBITUCATH (POPMYIIBI
2 CtpoeHue reseparopa:

Ha4YepTUTh, COCTABHBIC YACTH YKa3aTh
KoHnTpoJsbHbIe BONIPOCHI

1 Bapuaunr

1.YTo Ha3BIBAIOT MHAYKIIMOHHBIMH T€HEepaTopaMu?

2.Kaxkoii TpanchopMaTOp Ha3bIBAIOT MOBBIIIAIONINM, a KAKOW MOHMKAIOIIUM ?
3.Yro Takoe X010CcTOl X0 TpaHchopmaTopa?
4.Tlouemy cepJeuHUK TpaHC(HOpPMaTOpa U3rOTABIMBAIOT U3 CTAJIU, a HE U3 MEIU?

5.B nepBuuHOit 00MOTKe TpaHchopMaTOpa, BKIIIOUEHHOH B ceTh ¢ HanpsbkeHueM 380B. Conepxurcs 1320
BUTKOB. OmnpenenuTs HampspkKeHHE Ha BTOpUYHOM oOMOTKe, eciau oHa coaepkuT 300 ButkoB. Bujg

TpaHchopMaTopa yka3aTb, OTBET MOSCHHTb.

2 BapuaHT
HazoBuTe 0CHOBHBIE YacTH reHepaTopa IEPEMEHHOIO TOKA.

Jlokasatk, 4TO y MOBBIMIAIOIIETO TpaHchopmaTopa K>1.

ok w

N3mensiet nu TpaHcopMaTOp 4aCTOTY Mpeodpa3yeMoro NepeMeHHOTo ToKa?
[Touemy cepaeunuk Tpanchopmaropa COOUPAIOT U3 OTIIEITBHBIX IJIACTHH?
Ecnu Ha mepBuuHyr0o 0oOMOTKY TpaHcdopmaTopa mojaercs HampspkeHue 220B, To Ha

BTOPUYHOU OOMOTKE MPH XOJIOCTOM XO/Jie oayyaeTcst HanpspkeHue 130B. Ynciao BUTKOB
nepBUYHON 00MOTKM paBHO 400. OnpenenuTh YUCIO BUTKOB BO BTOPUYHONH OOMOTKE.

Bun tpanchopmaropa ykazaTh, OTBET MOSICHUTb.

3 BapuaHT

1. KaxoBa poJsib HHAYKTOpPA U SIKOPsI B YCTPOICTBE reHEpaTopa NEPEMEHHOr0 TOKa?

11
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Uro Takoe moHrKaromui Tpanchopmatop?

3. Tlouemy cepaeuynuk TpanchopMaTopa JejaroT He CIUIOMIHBIM. A U3 MHOKECTBA IJIaCTHH,
M30JIMPOBAHHBIX JAPYT OT Apyra?

4. Tlouemy MOIIHOCTB, MOTpeOIIsieMas OT BTOPUUHON OOMOTKH, MEHBIIIE MOIIIHOCTH,
MOIBOJIMMOM K MIEPBUYHON 00OMOTKE?

5. CKOIbKO BUTKOB JOJDKHAa UMETh BTOpHUYHAs OOMOTKa TpaHcdopmaTopa AJis MOHUKCHHS

Hanpspkenus ¢ 12000 no 120B, ecnu nepBuynHas oomotka copepxxut 4000 ButkoB? Bupg

TpaHcpopmaTopa yKka3aTh, OTBET MOSCHUTD.

®dopma npeacTaBiaeHusl pe3yJabTara:
Pabota omkHa OBIThH BBIIOJIHEHA B TETPAIU JUIS JTAOOPAaTOPHBIX padoT
Kpurepun oneHku:
3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlleHKa — 1 Oa.
3a HeMpaBWIIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BBICTABIISICTCS OTpUIIaTeIbHAast OlleHKa — 0 0auoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89%0 npaBUITBHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 paBUIBHBIX OTBETOB

Tema 5.3 OnTuka

JlaGopaTopHoe 3ansiTue Nel19. OnpenesnieHne nokasareJisi NpeJJOMJICHUS CTEKJIA.

Leab padoThl: OnperenuTh I0Ka3aTelb MPEJIOMICHUS CTEKIIa SKCIIEPUMEHTAIbHBIM ITYTEM.

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHNIO:

[1P62, I1PG6, I1P6S8, I1Pyl, I1Py13, I1Py3, I1Py5, Ilpy7, I1Py8, 11Py10, I1Pyl12, IIPG10, Ilpy2,
[1Py12, [1P610, MP3, MP5, MP15, MP23, JIP26, , MP28, MP31, MP32, MP33, MP34, MP37, MP44,
MP47, MP48, MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe o0ecneyeHMe: IJIACTHHKA C MApAJJICIbHBIMU TpaHSAMH; OYJNAaBKU; YHCTHIN JIUCT
Oymaru; JMCT KapTOHA; TPAHCHOPTHP; MOJbEMHBIA CTOJMK; TaONMLA 3HAYEHUS TPUTOHOMETPUUECKUX
GyHKIHI.

3aganue

1. [TocTpouTh X0/ CBETOBOTO JIy4a Yepe3 CTEKISHHYIO TIACTHHY.

2. [Tpoananu3upoBaTh X0 CBETOBOTO JIyda Yepe3 CTCKISHHYIO IJIaCTHHY.

3. OnpenenuTth MoKazaresb MPETOMIICHHSI CTEKIIAa M paCCUUTATh MOTPEUTHOCTh IKCIIEPUMEHTA.

[Topsanox BeInonHEHUs pabOThI
1. Ha nmogbemMHbIit CTOMK MOJI0KHUTh YUCTHIN JIMCT OyMaru ¢ MoAJ0KEHHBIM CHU3Y KAPTOHOM.

2. C o1HOM CTOPOHBI CTEKJIa HAKOJIOTh J1B€ OynaBku 1 U 2 Tak, 4ToObI IpsMast, TPOXOAIIas Yepe3 HUX,
COCTABJIsLJIAa YTOJI 0 C MEPIEHANKYISIPOM K IUIOCKOCTH TIACTUHKHU (cM. puc.l).
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3.

4.

[TomHATH PUCYHOK Ha YPOBHE IJ1a3 U, HA0I0/1as Yepe3 IUIACTHHKY, HAKOJIOTh JIBE Ipyrue OyJIaBKH Tak,
4TOOBI BCE YeThIpe OyJIaBKU OKA3aJIUCh HA OJHOM MPSIMOM.
Crexio u OyIaBKH CHATH, MECTa HAKOJIOB OTMETUTH ToukaMu 1,2,3,4 1 yepe3 HUX MPOBECTH MPSIMbIE
JIMHUU JI0 TIepecedeHus ¢ rpaHuiamMu crekia (puc.2). Ilposectu uepes Touku 2 U 3 neprneHIUKyIsApbl K

rpanunam cpea AB u CD.

sina
5. TpaHcOpTHPOM U3MEPUTH YIJIbI MAJACHUS O M YTJIBI IPETOMIICHUS 3. . —n
6.  Ilo Tabnuie 3HAaYeHHl CHHYCOB ONpPEIEIUTh CHHYCh H3MEPEHHBIX yrioB. | SN A
7.  Bpruaucauth ko3 duimeHT nperomiaeHus no Gopmyie:
8.  OmbIT MOBTOPUTH TPH paza.
9.  PesynbTaThl U3MEPECHH, BBIYUCICHUHN U TaOJIMYHBIC TAHHBIE 3aIIUCaTh B Ta0IHUITY 1.
10. BeuaucauTh a0COMOTHYIO (A) M OTHOCHTEIBHYIO (€) MOTPEIIHOCTH 1O hOopMyIiam:
A
£= -100% A=
nmah‘m - nmaﬁl - ncp.
11. Cpenatb BBIBOJ 11O paboTe
Tabnuma 1
dopma npeoCcTaBICHHS PE3yJIbTaTa
Ne Yron Yron npe- | Koadpdpu-umeH CpegHee TabnnyHoe AOcomoT- OTHOCUTESNbY
onbiTa | NageHna | IOMIeHUs 3HauYeHune 3HaYeHune HaANOIPCII- | 5q
Mpenomn HOCTb
CBETOBOrO| CBETOBOIO Ko3pdu K03 A norpeLwHocT
nyya Nnyya eHus
uMeHTa numneHTa &%
a,’ By n NpPenoMaeHun| NPenoMIeHUA
n. n

cp maoo.

KOHTDOJ'II)HI)IG BOITPOCHI ¥ 3a1a491

N~ WNE

UTo Ha3bIBAIOT CBETOBBIM JTy4OM?
Chopmynupyiite 3aK0H OTpakeHUs CBETA.
KakoB ¢u3nueckuii cMbICI oKa3aTesst MpeoMiIeHus cBeTa’?

UeMm oTnryaeTcst aOCOMIOTHBIM MOKA3aTelb MMPEIOMJICHUS CBETA OT OTHOCHTEIHLHOT0?

ChopmynupyiiTe 3aKOH MPETOMIICHUSI CBETA.
UTo Ha3bIBAIOT MOJIHBIM OTPAXEHUEM CBETA?
KakoBa ckopocCTh pacripocTpaHEHHUs CBETA B BaKyyMme?
UTo Ha3BIBACTCS ONTUYCCKOM MIIOTHOCTHIO BEIleCcTBA?
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9. Jly4d cBera mepexoAMT M3 CPeAbl ONTHYECKH 0ojee TUIOTHOW B Cpely ONTHYECKH MEHEE TUIOTHYIO.
Kaxk n3mensiercs mpu 3ToM 9acToTa KojeOaHUH U JTMHA BOJTHBI?

10. B uewm coctouT npuHnui [ rolirenca?

11.  Jly4 mepeXxoauT U3 BOJBI B CTEKJIO. YTOJ HMAJACHUS O = 30°.  Haiitu yron npenomienus. (N = 1,3;
Ner = 1,6).

12.  VYron npenomieHHUs CBETa B TNIMIICPUHE 45°. Haiiru yroj majacHus B Bo3ayxe (Ng; =1.47).

13. Jlyu majgaer Ha moBepxHOCTh Bogsl mox yriaoM 30°. TIoj KakuM YIJIOM HOJKEH yIacTh JIyd Ha
MIOBEPXHOCTh aiMa3a, YTOOBI YroJI MpeaoMiIeHHs ocTacss TaKUM Ke? (Ngosn = 1, Npors=1,33, Nany. = 2,42).
14. Haiitu pa3HOCTh CKOPOCTEH CBETA B BOJAC U CTEKJIIC, €CIH Npopy=1,33, Nerex. =1,5.

15. Omnpenenuth NUpeAEIbHBIA Yrojl IOJHOTO OTPaKEHHsS IS BOJBI, CTeKia, ammasza. (Ne.= 1,6;
Naorn=1,33, Nany.= 2,42) (OTB.: 0101=49°, 012=40°, 0103=24°).

dopma npeacTaBieHus pe3yJbTara:

PaboTa nmomkHa ObITH BBITIOJIHEHA B TETPaAM JJis 1a00paTOpPHBIX padoT

Kpurepun onenkn:

3a paBUIIBHO BBHIIIOJHEHHOE 33JJAHUE BBICTABJISICTCS MTOJIOKUTEIIbHAS OlleHKa — | Oasu.

3a HempaBWIBHO BHITIOJHEHHOE JICHCTBHE, 33aHNE BHICTABIISICTCS OTPHUIIaTENbHAs oneHka — 0 0aioB.
Oyenxa «omauunoy svicmasisemcs 3a 90 — 100% npaBUIBHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenxa «yooenemeopumenbhoy gvicmasisemcs 3a 60 — 79% npaBUIIbHBIX OTBETOB

Oyenka «Heyoos1emeopumenvhoy svicmasisemcs 3a menee 60%0 mpaBUIBLHBIX OTBETOB
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