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1 BBEAEHUE

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

CoctaB u cojepxaHUE NPAKTUYECKUX M JIAOOPATOPHBIX 3aHATUN HAlpaBlIeHbl HA pPEaN3aLUI0
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEAHEro oOmero oOpa3oBaHHS C
YYETOM I0JTy4aeMOH CIELIMAIBHOCTH.

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

Benymieid aunakTudeckoil 1enbi0  JTAOOPAaTOPHBIX 3aHATHH SABISETCS HAKCHEPUMEHTAIBHOE
MOJTBEPXKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B cootBercTBHM C pabodyeil mporpamMmol y4eOHOW IUCHMIUIMHBI «DPU3MKa» MPETyCMOTPEHO
IIPOBE/ICHUE NMPAKTHUECKUX U TAOOPaTOPHBIX 3aHATHH.

BrImonHeHne npakTHYecKuX | JIaOpaTOPHBIX paboT 00eCeynBaeT TOCTHIKEHNE 00yJarOIIUMUCS
CIIENYIOIUX Pe3yabTATOB:

I1P61. chopMupOBaHHOCTH MPENCTABICHUH O POJIM W MecTe (PU3MKH M aCTPOHOMHH B COBPEMEHHOMU
HAayYHOH KapTHMHE MHpa, O CHUCTEMOOOpasyromeld poiau (U3NKA B PA3BUTUM €CTECTBEHHBIX HAYK,
TEXHUKA W COBPEMEHHBIX TEXHOJIOTHH, O BKJAIe POCCHUCKHX M 3apyOeXHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH; MOHUMaHHE (PU3NIECKON CYIIHOCTH HAOJIOJaeMbIX SBJICHHIH MHUKPOMHPA, MAaKpOMHUPA
U MeraMmupa; OHMMaHHE POJIM aCTPOHOMHH B MPAKTHYECKOH IEATEIHHOCTH YEIIOBEKA U JalbHEHIIeM
HAYYHO-TEXHMYECKOM DPAa3BHTUH, POy (usuku B (opMUpoBaHMH KPyro3opa M (QyHKIHOHAIBHOU
IPaMOTHOCTH YeJlOBeKa JUIsl peleHHs TPAKTUYECKHX 3a/1a4;

ITP62. chopMupoBaHHOCTH YMEHUH paclO3HABATH (GU3NUYECKUE SBIECHUS (TIPOLECCHI) U OOBSCHATH UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PaBHOMEPDHOE U DPABHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUXKCHHUE,
CBOOOJHOE MaJIeHUE Tell, ABMKEHHE 10 OKPY)KHOCTH, MHEPIMs, B3aUMOJAEUCTBHUE TeJ, KojeOaTenbHOoe
JBMKEHUE, PE30HAHC, BOJTHOBOE JABIKEHHE; MU(D(Dy3Hsi, OpOYyHOBCKOE IBUKEHHE, CTPOCHHE KUAKOCTEH
U TBEpPABIX TeJ, W3MEHEHHE O00beMa Tell NpU HarpeBaHUU (OXJIAXKIECHUHU), TEIUIOBOE paBHOBECHE,
UcHapeHue, KOHJIeH calysl, TUIaBlIeHue, KpUCTAJIIM3alusl, KUIIEHHUE, BIIaXXHOCTh BO3/1yXa, CBSI3b CpeaHel
KMHETUYECKOM PHEPruM TEIUIOBOTO JBHMKEHHUS MOJIEKYJ] € aOCOJIIOTHOM TeMIlepaTypol, MOBBILLIEHUE
JIABJICHU Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b MEXAY IapaMeTpaMu COCTOSIHUS raza B
u30IpoLeccax; 3JEKTpU3alUsl Tell, B3aUMOJEHCTBUE 3aps70B, HArpeBaHHME IMPOBOJHUKA C TOKOM,
B3aUMO/ICHICTBME MarHUTOB, JIEKTPOMATHUTHAS MHIYKIUS, I€MCTBUE MArHUTHOTO TOJISI HA TPOBOJHUK
C TOKOM W JBIDKYIIUHCS 3apsij, OJJIEKTPOMArHWTHBIC KOJeOaHUS ¥ BOJHBI, MPSIMOJIMHEWHOE
pacrpocTpaHEeHHE CBETa, OTpa)XXeHUE, IpeJoMJIeHHe, HHTepdepeHuus, AUPpakuus U HOJAPU3ALUL
CBeTa, Jucrepcus cBera; (OToANEeKTpHUeCKUil >(PQeKT, CBETOBOE aBlIEHHE, BO3HUKHOBEHHE
JMHENYaToro creKkTpa aToMa BOJI0Opo/a, ECTECTBEHHAsI U MCKYCCTBEHHAs paM0aKTUBHOCTH;

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 JIBHUXKCHUEM, B3aHMO,I[CI>'ICTBI/IeM TECII,
MEXaHHYECKUMH KOJICOaHHSIMH U BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM BEIICCTBA, TCIIJIOBBIMU
mnmponeccaMm; ISJICKTPUYCCKUM W MArHvuTHBIM IIOJISIMU, JJICKTPUYCCKHUM TOKOM, JSJICKTPOMAarHUTHBIMHA
KOJICOAHUSIMH M BOJIHAMHU; OIITHYCCKHUMH SBJICHUAMHU, KBAHTOBBIMH SABJICHUSAMHU, CTPOCHHEM aToMa U
dTOMHOTI'O Aapa, paI[I/IOElKTI/IBHOCTBI-O); BJIaJICHUEC OCHOBOIIOJIararomuMun ACTPOHOMHNYCCKHUMHU
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IMOHATHUAMHU, MO3BOJIOIIMMHU XapaKTCPHU30BaATH IMPOLCCChI, IMPOHUCXOAAIIHNE HA 3BC31AaX, B 3BC3IHBIX
CUCTEMAX, B MEXKTraJlaKTHIeCKO cpeac; IBUKCHHUC HeOECHBIX TCJ, OSBOJIOLHIO 3BC3/1 U BC@H@HHOﬁ;

[1P64. BraseHne 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHSIMU (3aKOH BceMupHOro TsaroteHus, I, II u 111
3aK0oHBI HpI0TOHA, 3aKOH COXPaHEHHS] MEXaHUYECKON SHEPIUH, 3aKOH COXpPaHEHUsI UMITYJIbCa, PUHIIUIT
CYNEPIIO3UIIMK CUJI, TPUHIUI PABHONPABHOCTH HWHEPIHUAIBHBIX CHCTEM OTCUETa; MOJICKYJISPHO-
KMHETUYECKYIO0 TEOPUIO CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsina, 3akoH Kyrnona, 3akoH Oma juist ydacTka 1enu, 3akoH Owma st
MOJIHOM 3JeKTpuuecKoil nenu, 3akoH JIxoyns - JleHna, 3aKOH 3JE€KTPOMAarHUTHONM MHAYKIUHU, 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH IPSIMOIMHEHHOT0 PaCIPOCTPAHEHUSI CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH
MIPEJIOMJICHUSI CBETA; 3aKOH COXPaHEHUS SHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPaHEHHS
ANEKTPUYECKOT0  3apsia, 3aKOH COXpaHEHHsl MAacCOBOIO 4wMcia, nocTynatel bopa, 3akoH
pPaZOaKTUBHOTO pacrajia); yBEpEeHHOE HCIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHaiIu3e
(U3HYECKUX SBICHUN U TIPOIIECCOB;

I1P65. ymMeHue y4yuThIBaTh I'pPaHUIBI NIPUMEHEHMs HM3YYEHHBIX (U3MYECKUX MOJENeH: marepuanbHas
TOYKa, MHEpLHUaJbHas CUCTEMa OTCYeTa, UACANBHBIM TIa3; MOJAEIU CTPOEHHUS TIa30B, XKHUAKOCTEH U
TBEPABIX TEJ, TOUCUHBIN NEKTPUUYECKUH 3apsi, siepHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOT'O
sJipa Mpyu pelieHnH GU3NUECKUX 3a1au;

[1P66. B1ageHre OCHOBHBIMH METOAAMU HAayYHOTO MO3HAHMS, UCTOIB3yeMBbIMU B (PU3HKE: TPOBOAMUTH
NpsIMbIe ¥ KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIMYHMH, BHIOMPAsi ONTUMAIBHBINA CIIOCOO M3MEPEHHS U
HCIIONBb3Ysl W3BECTHBIE METOJbl OLEHKHM IOIPEHIHOCTEW HW3MEPEHMM, IIPOBOJUTH HCCIIEIOBAHKE
3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH C UCIOJb30BAaHUEM MPSMBIX U3MEPEHHM, OOBACHAThH MOTYYCHHbIE
pe3yabTaThl, UCHOJb3Ys (U3NYECKUE TEOpPHH, 3aKOHbI M TOHATHS, W JIeJIaTh BBIBOABI; COOIIONATh
npaBuia 0€30MacHOro TpyAa NMpH NMPOBEJCHUM HCCIEIOBAaHUM B paMKax y4eOHOro SKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATENIbCKOM IEATENIBHOCTH C MCIIOJIb30BaHUEM LU(POBBIX U3MEPUTENIBHBIX YCTPOICTB
1 1a00paToOpHOro 000pyA0BaHUs; CHOPMHUPOBAHHOCTD MPEJICTABICHUH O METOAAaX MOJYYECHUsI HAyUHBIX
ACTPOHOMUYECKUX 3HAHMIA;

ITP67. cpopMupOBaHHOCTH YMEHHUS pelIaTh pacyeTHbIE 33J]auu C BHO 3a/laHHON (PU3NYECKOI MO/IENbIO,
UCTONb3ysd (U3MYECKHE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHajM3a YCJIOBHUA 3ajaud BBIOUpPATh
(bu3NYECKYI0 MOJIENb, BBIACIATh (PU3HUECKUE BETUUYHUHBI U (POPMYIIbI, HEOOXOAUMBIE AJISl €€ pelIeHMUs,
IIPOBOAUTH PACUYEThl U OLIEHUBATh PEAIBHOCTD MOJIYUEHHOTO 3HaUeHUs (PU3MUYECKOI BEIMUMHBI, pellaTh
KaueCTBEHHbIE 3a/1a4yM, BhICTpaMBas JOIMUYECKH HETPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUI ¢ Omopoi
Ha U3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SABIICHUS;

[TP68. cdhopMupOBaHHOCTh YMEHHS TPHUMEHSTh TOJYYCHHBIC 3HAHUSA JJIi OOBSICHEHHUS YCIOBHMA
MpOTEeKaHUsd (U3NYECKUX SBJICHUM B MpUpoAe W JUIS HPUHATHS NPAKTHUYECKUX pEIIeHUd B
MOBCETHEBHOM JKU3HM ISl oOecrieueHus: 0€30MacHOCTU MpH OOpalleHHH ¢ OBITOBBIMU IpUOOpaMu U
TEXHUYECKMMHU YCTPOMCTBaMHU, COXPAHEHHUS 3/I0POBbS U COOIIIOJICHHS] HOPM DKOJIOTHUECKOTO MOBEICHUS
B OKpY’Karollel cpese; MOHUMaHHe HEOOXOIUMOCTH NMPUMEHEHUs TOCTHXKEHUN (PU3MKH U TEeXHOJIOTUH
U1 paliiOHaIbHOIO IPUPOIOIIOIB30BAHUS;

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



CTPYKTYpPUPOBAHHUS, HHTEPIIPETALIMU U TMPEACTaBICHUs y4eOHON M 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, paodOHAJIBHO paclopeacidaTb ACATCIBHOCTbL B HCCTAaHAAPTHBIX
CUTyaluiX, AACKBATHO ONCHHMBATH BKJIAJ KaXXIAOro M3 YYA4CTHUKOB TIPYIIbI B PCHICHUC
paccMaTpuBaeMoi MpoOIeMBbl;

[IPG11. oBnagenue (CHOPMUPOBAHHOCTH MPEACTABICHUI) MpaBWIAMU 3amuch (QU3HYECKUX (Popmyr
penbedHO-TOYeuHOH crucTeMbl 0003HaueHu# JI. bpaiins (11 clensix U claboBUIAIINX 00YyJarOIINXCs);

MP1. camocrosTenbHo (opMyaupoBaTh M aKTyalM3UpoBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnuBaTh CyIIECTBEHHBI NPU3HAK WM OCHOBAHMS Uil CPAaBHEHHS, KiIacCU(UKAUN U
000011IEeHHS;

MP3. onpenensts Lenau AesTeIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUU UX JOCTUKEHMUS,;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBACMBbIX SIBJICHUSX;

MPS5. BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHCKH ITOCIIEACTBUI 1€ TEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIICHUE TP PELLICHUH )KU3HEHHBIX NPOOIIEM;

MP7. Brnagerb HaBbIKaMHM Y4e€OHO-MCCJIEI0BAaTENbCKOM M IPOEKTHOM JAESITEIbHOCTH, HaBbIKAMHU
paspernieHus mpooem;

MPS. cnocoOHOCTh U TOTOBHOCTb K CAMOCTOATEIBbHOMY IIOMCKY METOJIOB DPELIEHUS NPAKTHUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHMUS;

MP9. oBnasgeHue BHIAMU JEATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAaHMs, €ro HHTEpIpeTaluu,
peoOpa30BaHNI0 U MPHUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYalUsIX, B TOM 4YHCJE NPU CO3JIaHUU
y4€OHBIX ¥ COLUAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHue Hay4yHOrO TUIA MBILIUIEHUS, BIaJlEHUE HAYYHONH TEPMHHOJIOTHEH, KIHOYEBBIMU
MOHATUSIMU U METOJIaMU;
MPI11. craButh U (QopMyIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

MP12. BBIABISATh MPUYUHHO-CIICJICTBEHHBIC CBS3U M aKTyaJU3UPOBATH 3a/1auy, BBIJABUTATh TUIIOTE3Y €€
perieHusi, HaXOIUTh apTyMEHTHI JUIs JIOKa3aTeIhCTBA CBOMX YTBEPXKIACHHUH, 3a7aBaTh MapameTpbl U
KPUTEPUHU PEIICHUS;

MP13. ananu3upoBaTh NMOJIy4EHHBIE B XOJ€ PEIICHUS 3aJa4l Pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

MP14. naBath OIIEHKY HOBBIM CUTYyallUSIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

MP15. pa3pabaTbiBaTh IJIaH peIIEHUS MPOOJIEMbl C YYETOM aHalIM3a MMEIOLIUXCS MaTepHajbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

MP16. ocymiecTBIsATh IETCHAMPABICHHBIA TOUCK TIEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
npodeccuoHaNBHYIO Cpeny;

MP17. ymeTh IEpEeHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MIPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;



MP18. ymeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;
MP19. BeiIBUraTh HOBBIE UJICH, MPEIAraTh OPUTHHAIBHBIC MTOX0/IbI U PEIICHUS;

MP20. craBuTh IpoOIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHHUS;
MP21. Bnagetrh HaBbIKAMH MOJy4eHUS WH(OPMALMU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO

OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATH3AIMI0 U UHTEPIPETaliio HHPOPMAIIMU Pa3TUYHbIX BUJOB U
¢dbopM npencTaBiIeHUS;

MP23. ouieHuBaTh JOCTOBEPHOCTb,

MP24. ucnonb3oBaTh cpencTBa MHPOPMAIMOHHBIX U KOMMYHHUKAlMOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX ¥ OpTaHU3AIMOHHBIX 337a4 C CcoONIoJeHHeM TpeOoBaHUN
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IPaBOBbIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

MP26. ocymiecTBIATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

MP28. Bi1aieTs pa3IMuyHbIMUA CIIOCOOAMH OOIIEHUS ¥ B3aUMOICHCTBUS;
MP29. apryMeHTHpPOBaHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIIUH;

MP30. pa3BepHyTO U JIOTUUHO HU3JIaraTb CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MP31. noHrMaTh U UCMONB30BATh IPEUMYIIECTBA KOMAHHOW U MHAMBU1yaJIbHON paboThI;

MP32. BpIOMpaTh TEeMAaTUKy M METOJbl COBMECTHBIX JEHCTBUII € y4eTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)kJ0T0 YjieHa KOJIJIEKTHBA;

MP33. npuHUMaTh 1eJId COBMECTHON J1€ATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH IEUCTBUS 110
€€ JOCTWKEHUIO: COCTaBJATh IJIaH ACHCTBUN, paclpeliemsiTh pPOJIM C YYETOM MHEHUN YYaCTHUKOB
00CyXXIaTh pe3y/bTaThl COBMECTHON pabOThI;

MP34. oueHuBaTh KayecTBO CBOErO BKJIAJa W KaKJOI'0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

MP35. npeajiaratb HOBBIC IIPOCKTLI, OLCHUBATH HJACHU C IMO3UIMKM HOBWU3HBI, OPWUIMHAJIBHOCTH,
HpaKTI/I‘IeCKOI\/’I 3HAYNUMOCTH,
MP37. OCYHICCTBJIATH MO3UTHUBHOC CTPATCTHUCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX, IPOABIIATH

TBOPYECTBO U B006pa)KCHI/Ie, OBITh WHHUIIMATHUBHBIM,

MP38. caMoCTOSITEIBLHO OCYHICCTBJIATDH MMO3HABATCIIbHYIO JACATCIbHOCTD, BBISABIIATH Hp06J'ICMLI, CTaBUTb
n (I)OpMyJ'II/IPOBaTB COOCTBEHHBIC 3aJa4u B 06p330BaTCJIBHOI7I ACATCIIBHOCTHU U ) KU3HCHHLIX CUTYAallUAX;

MP39. caMOCTOSTEIFHO COCTaBIATH ILIaH PCIICHUA Hp06J'IeMBI C Yy4€TOM HMCHOIIHXCA PECYypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U npe;[nhoeHHﬁ;

MP40. naBaTh OIIEHKY HOBBIM CUTYyaIUsM;
MP41. pactupsaTh paMKi y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUIH;
MP42. nenaTh 0CO3HAHHBIN BBEIOOD, ApTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

MP43. orieHHBaTh MPHOOPETEHHBIN OTIBIT;



MP44. cnoco6cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO INMUPOKOM 3PYAMLIMU B Pa3HBIX 00IACTIX
3HaHWH, MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA

MP45. naBaTh OLIEHKY HOBBIM CHTyalMsM, BHOCHUTh KOPPEKTHBBI B JI€STENBHOCTh, OLIEHUBATDH
COOTBETCTBHE PE3YJIbTATOB LEISM;

MP46. Bnaaeth HaBBIKAMH ITO3HABATEIIbHOW pe(IeKCHMM KaKk OCO3HAHUS COBEPIIAEMBIX ICHCTBUU H
MBICJIUTENIbHBIX MPOIECCOB, X PE3YyIbTATOB U OCHOBAHUIA;

MP47. ucnonbp3oBaTh NpueMsbl pequieKCHH sl OUEHKU CUTYaI[MH, BBIOOpa BEPHOTO PEIICHMUS,

MP48. ymeTh OLIeHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKECHHUIO;

MP54. npunumats ce0s, MOHUMAasE CBOM HEJOCTATKU M JIOCTOMHCTBA;
MPS55. npuHEMaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIOJAEH IPU AaHAIIN3€E PE3yJIbTaTOB ACATEIBHOCTH;

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

JIP1. chopMUpPOBaHHOCTh TPAKIAHCKOW TO3HMIIMHA OOYJArOIIerocss Kak aKTUBHOTO UM OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011eCTBa;

JIP3. IIPUHATHUC TpaAUuLIMOHHBIX HalTMOHAJIbHBIX, O6HI€‘~I€JIOBC‘-ICCKI/IX TYMaHHUCTHUYCCKUX nu
ACMOKPATUYCCKUX IIGHHOCTGI;'I;

JIP5. TOTOBHOCTP BECTHM COBMECTHYIO JEATEIBHOCTh B HWHTEpPEcax TIPaxKJaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIPABICHUM B 001e00pa30oBaTeNbHON OpraHu3alud M JETCKO-FOHOLIECKUX
OpraHu3aIMsAIX;

JIP6. ymenue B3auMOAEHCTBOBATh C COLMATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (YHKIUSMHU U
Ha3Ha4YCHHEM;

JIP77. TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

JIP8. copMHpPOBaHHOCTH POCCUICKOM I'pakTaHCKOW UIEHTHYHOCTH, MaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHOM, ropAoCTH 3a CBOM Kpaii, CBOXO PonuHy, CBOU SA3BIK
U KYJIbTYpY, IPOILIIOE U HACTOSALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

JIP9. 1LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U IPUPOIHOMY
HAaCcJeAMIo, MaMATHUKAM, TpaguuusM HapoaoB Poccum, noctmxkeHusM Poccuu B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJOTUAX U TPYAE.

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP13. crocoOGHOCTH OIICHUBATh CUTYyallUI0O U IMPUHHUMATb OCO3HAHHBIC PCUICHUA, OPUCHTUPYSACH Ha
MOpPaJIbHO-HPABCTBCHHLIC HOPMBI U ICHHOCTH,

JIP14. oco3Hanne TUYHOTO BKJIAJa B IOCTPOSHUE YCTOMYMBOTO OY/IYIIETO;

JIP16. scTeTnueckoe OTHOIIEHHE K MHUPY, BKJIIOYas JICTETHKY ObITa, HAYyYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUI;
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JIP25. wuHTepec K pasznuyHbIM cdepaMm MpodhecCHOHATBHON NEATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHBI;
JIP26. rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KHU3HU;

JIP27.  cpopMHPOBAaHHOCTH  HKOJOTHYECKOH  KyJIbTYPbl, TOHUMAaHHWE BIUSHHUS  COIMAJIBHO-
HKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHON U COLMAIBHON Cpebl, OCO3HAHUE II100aIbHOTO
XapaKTepa 3KOJIOTHYECKHUX MPoOIIeM;

JIP28. miiaHupoBaHuEe U OCYILECTBIICHUE JIEUCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS Leiei
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

JIP31. pacimmpenue onbiTa AESTEIbHOCTH 9KOJIOTHYECKON HAITPABICHHOCTH;

JIP32. chopMHpPOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe KYJbTYp, CIIOCOOCTBYIOILETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

JIP34. oco3HaHME LIEHHOCTM HAY4YHOH JEATEeNbHOCTH, TOTOBHOCTh OCYLIECTBISATh IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACSITENIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

ConepxaHne MpaKTUIECKUX U JTa00PATOPHBIX 3aHITHI OPUEHTUPOBAHO HA MOATOTOBKY 00YYaIOIIHXCS
K OCBOGHHUIO NMPO(PECCHOHATBHOIO MOAYJS MPOrpaMMbl MOJITOTOBKM CHEUAIMCTOB CPEJHEro 3BEHa II0
CMIELMAIBHOCTY U (OPMHUPOBAHMIO 001X KOMIIeTeHMIi:

OK 01 Beibupats criocoObl pemieHus 3ajad npohecCHOHAIBbHON JesITeIbHOCTH IPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcrnonp30BaTh COBpEMEHHBIE CPEJICTBA TOMCKA, aHAJIN3a U MHTEpIIpeTaluy MHGOopMauu u
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN JA€ATEIbHOCTU

OK 03. IlnanupoBaTh U peaqu30BBIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEILCKYIO IEATEIBHOCTh B MPOPECCHOHAIBHON cepe, NCIOIb30BaTh 3HAHUS
10 NIPABOBOM M (PMHAHCOBOI I'PaMOTHOCTHU B PA3IMUYHBIX )KU3HEHHBIX CUTYalUAX

OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJIJIEKTHBE U KOMAH]IE

OK 05 OcymecTBisiTh YCTHYIO M INHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJApCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06. IlposBasaTe TIpakJIaHCKO-TATPUOTHUYECKYIO MO3UIMUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX POCCUNCKUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEW, B TOM YHCIIE C
Y4ETOM TapMOHU3ALMHA MEXHALMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHUH, NMPUMEHATh CTAHIAPTHI
AHTUKOPPYNIIMOHHOIO TIOBEJICHUS;

OK 07 CopnelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOLIEH Cpenbl, pecypcocOepexeHnto, MPUMEHSTh
3HaHHA 00 M3MEHEHUHU KJIMMaTa, IPUHIIUIIBI OepeKIMBOrO MPOU3BOJICTBA, 3PPEKTUBHO EHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 HMcnonbs3oBaTh cpencTBa pU3nYecKol KyJabTyphl s COXPAaHEHHS U YKPETJIEHUS 310pOBbS
B Iporecce NpoecCHOHATbHON AEATENbHOCTH U MOJEpKaHUsT HeOOXOAMMOro YPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonb30BaThest MpodeccuoHaNbHON JOKYMEHTAIMEe Ha roCcy1apCTBEHHOM U MHOCTPAHHOM
SI3BIKaX

BrimonHenne o0y4aromuxcs TPAKTHYSCKUX W/HMIM  JIA0OpAaTOPHBIX paboT 1o  ydeOHOM
muctuminHe «Pu3nKay HampaBlIeHO Ha:

- o0oOmeHue, cucTeMaTU3aIUIo, YryOJdeHUe, 3aKpelvieHue, pa3BUTHE W JICTAIU3AIHIO
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUHN MO0 KOHKPETHBIM TeMaM Y4eOHOU JUCIUILTUHBL,

- (popMuUpOBaHUE YMEHUN MPUMEHSTH MOJIYYSHHbIE 3HAHUS Ha MPAKTHKE, pealn3aliio eIUHCTBA
MHTEJUICKTYAJIbHOU U ITPAKTUYECKOU JEATENbHOCTH,
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- (popmupoBaHue U pa3BUTHE YMEHMIi: HAOIIOAATh, CPAaBHUBATH, COMOCTABIATH, AHAIN3UPOBATH,
JenaTh BBIBOABI M OOOOIICHHS, CAaMOCTOSTEIFHO BECTH HCCIEIOBAHMS, IOJIB30BATHCS Pa3IUIHBIMU
npreMaMy U3MepeHuid, opopMIISTh pe3ynbTaThl B BUAE TaOIHII, CXeM, IpaduKOB;

- mpuoOpeTeHne HABBIKOB paldOTHl C PA3IMYHBIMU MPUOOpAMHM, aNIaparypoil, YCTaHOBKaMH M
JIPYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- pa3BUTHE UHTEUICKTYAJbHBIX YMEHUH Yy OyAymMX CICIHAINCTOB: AHAJUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX U JIP.;

- BBIpAOOTKY IPU PEIICHHH MTOCTaBJICHHBIX 33/1a4 MPO(pECCHOHATBFHO 3HAYUMBIX KadeCTB, TaKUX
KaK CaMOCTOSATEIbHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOpYECKast NHUIMATUBA.

[TpakTrueckue u 1a0OpaTOpHBIC 3aHATHA MPOBOIITCS B PaMKaX COOTBETCTBYIOIICH TEMBI, IIOCIE
OCBOCHHS MAAKTUYECKUX EIMHUIL, KOTOpble OO0ECHEeUMBAIOT HAIMYME 3HAHWN, HEOOXOIUMBIX I ee
BBITTOJTHEHMSI.
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2METOANYECKHUE YKA3AHUSA
Pasznea 2 Mexanuka Tema 2.1 OcHOBbI KHHEMATHKH

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

Heab: HAydUTHCS pa3nUyaTh BHIbI MEXaHUYECKOTO MABM)KCHHUS B 3aBHUCHMOCTH OT (HOPMBI
TPACKTOPUU U CKOPOCTH IMEPEeMEIEHUs! Tela, PACCUUTHIBATH €r0 MapaMeTpbl, HAYUYUThCS H300pakaThb
rpad@UyYecKy pa3IuYHbIE BHUABl MEXAaHUYECKHX JBW)KCHHI, 3alUChIBATh YypPAaBHEHUS JIBYKCHUS,
pa3ianyaTh €ro OTHOCUTENIbHOCTb; HAay4UThCS (OPMYyIUPOBATH CIEAYIOIIME MOHSATHUS: MEXaHUYECKOe
IBIKEHUE, CKOPOCTh M YCKOPEHHE, CHCTEMA 0TCYETa, MEXaHUYECKUI MPUHIUT OTHOCUTEIHHOCTH

IIpakTuyeckas padora popmupyer:

I1P62, ITP66, 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

MarepuanbHoe obecrneyeHue:

WH/IMBUIYAIbHOE 33aJ]aHNe, KOHCIIEKT JICKIUH, CIIPaBOYHBIC MaTEPHAIIbI.

Yka3zanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOpEeTHYeCKOM M mpaxktudeckou. llocie
M3YYECHUS TEOPETUYECKOro MarepHualia MO>KHO MPHUCTYNAaTh K BHIMOJHEHHUIO MpakTHUecKod yactu. OHa
COCTOUT W3 JIByX M OoJiee 3aad JJIsl CaMOCTOSITEIILHOTO BBINMONHEHHU. He 3a0biBaiiTe 0 MpaBHILHOM
odopmiiennu pemieHus. Ha BeIOTHEHNE MPAKTUYECKOTO 33/1aHUs OTBOJIUTCS JIBa aKaIEMUYECKUX Yaca.

3aganue:

1. O3snakombTeCh c KpaTKUMU TEOPETUUECKUMHU CBEIICHUSIMU
https://znanium.com/catalog/product/1012153 , ctp 14-18.
2. IIucbMeHHO OTBETHTE HA CJIeAYIOlHe BONPOCHI:
1. KunemaTtnueckuil 3aKOH JBIDKCHHS 11 KOOPAMHATHOTO Crocoba ompenereHus
JBUKEHHS] MaTePHATbHON TOUKH.
2. Kunemarmueckuii 3aKOH JABWKCHHS I €CTECTBEHHOTO IBW)KCHHS JUII BEKTOPHOTO
crocoba ompeseNneHus IBUKCHHUS.
3. Kunemartwueckwii 3aKOH JIBIDKEHHUS IS ©CTECTBEHHOTO CIIOCO0a  OIpeIeICHHS
JIBUKCHHUSI.
4. Kax HalTH BEKTOp CKOPOCTHU JJIsl KOHKPETHOTO, BEKTOPHOTO M €CTECTBEHHOT'O CIIOCOO0B
oTIpeieTICHUS IBIKEHUS?
5. Kak HaliTu BeKTOp yCKOpPEHHUs JIJIsl pPa3HbIX CIIOCOO0B OMpeIeTIeHUs TBUKEHUS?
3. Hcnonb3ys popmymsl 1 pacueTa mapaMeTpoB ABUKESHUS TEJ, PEIIUTh 3aauu.
IMopsinok BbINoOJIHEHUs PadOTHI:
1. TloBTOpUTH OCHOBHBIE BOIPOCHI KHHEMATHUKH.
2. PemmTh 3a7a4u 110 BapuaHTaM.
3. OdopmMuTh OTYET B TETPAIH AT MPAKTUUECKUX paboT.

Xon paborhr:

IIpumeps! pemenns 3aaau: 1. [Taccaxupckuii moes3n uaet co ckopocts 72 kM/4. Ilo cocennemy
MyTH JIBMXKETCSI HAaBCTpeuy TOBapHbIM moe3q amuHoi 140 M co ckopocThio 54 km/4. CKOJBKO
BPEMEHHU MMaCCaXHp, CTOALINHN Y OKHA, OyJeT BUAETh MPOXOAAIINI MUMO HETO TOBapHBIH moe3 ?
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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 MACCaXUPCKOTO camoieTra 135 km/4, a mmuHa 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 MaJaJI0 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. Kamenp nagaer B maxrty. Yepes 6 ¢ cibllIeH yaap KaMHS O JHO IaxThl. OnpeaenuTs riyOuHy
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/IMHATY, Ha4aJIbHYIO0 CKOPOCTb M YCKOPEHHE IIPU JABUKCHUU.
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 IPOTHUBOIIOJIOKHBIX HAIlPABJICHUSX.

3. CrpouTenbHBIi KpaH NOJHMUMAeT TIpy3 Ha BbicOTy h M. OmHOBpeMEHHO KpaH
nepeaBuraercs Ha pacctosHue | M. OmnpenenuTs INepeMelleHue TIpy3a, €ro BEPTUKAIbHYI HU
TOPU30HTAJIBHYIO cocTaBiisgomue. M300pasuTh HMX COOTBETCTBYIOIIMMU BeKTOpaMu. Uemy paBHBI
MOJTyJIM 3TUX BEKTOpPOB?

4, UYenosek mporen nmo npocnekTy 240 M, 3aTeM MOBEPHYJ Ha MEPEKPECTKE M MPOIIEN B
NepIeHNKYIIIpHOM HampapiieHuH emje 70 M. Ha cKolbKO IMPOLIEHTOB MyTbh, NPOI/IEHHBIN YEI0BEKOM,
OoJIbIIIe MOJTYJISI €TO TIEPEeMEIIEeHUS ?

5. YacoBoil oxpaHseT CTPOUTENbHBIN 00BEKT, OTOPOKEHHBIN KBaapaTHbIM 3a00poM ABCD,
ob0xoxst ero mo mepumerpy. Yemy OyayT paBHBI €r0 IyTh M NEpEeMEIIEHHE, €CIM OH M3 TOUYKH A,
neperIET B Touky B, 3aTtem Touky C, 3aTtem TouKky D, nocie yero BepHércs B Touky A? JlJInHa CTOPOHBI
KBajipaTa a M.

6. Kakyro ckopocTs pazBuBaeT camocBal 3a BpeMs At mocie Hayana JBHKEHHS, €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 ciIydasax? (3 mpumepa; JelCTBYONIUE CUIIbI U300pa3uTh Ha PUCYHKE).

8. B nBuxyiieMcsi Barone ToBapHOIo 1oe3jia HaXoAsTcs MOAI0HbI ¢ ra3odiokamu. B mokoe
WIN JBM)KEHUHM OHM HAXOJATCSl OTHOCUTEIBHO: a) MAIlMHKCTA 1oe3/a; 0) peabCcoB; B) MOJIa BaroHa; I)
TenerpaHbIx cTon00B?

9. IToe3n yepe3 10 ¢ mocne Havana ABMXKeHMs MpuodpeTaeT ckopocTh 0,6 M/c. Uepes kakoe
BpeMs OT Hayvajia JBMKEHHUS CKOPOCTh MOe3/a 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 aBTOMaTa KamammuukoBa nBuxkercs ¢ yckopeHuem 616 m/c2 . Kakxosa
CKOpOCTb BBUIETA ITYJIU, €CJIU JUIMHA cTBoJa 41,5 cM?

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

13. Teno cBoOGoHO MagaeT ¢ BHICOTHI 125,5 M. Onpeaenute Bpems maJeHUsI U CKOPOCTh Tea
B MOMEHT yz1apa 0 3eMJII0.

14. I'paduku kakmx ABMKEHWHA Ten moka3aHel Ha puc. 1?7 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. npezacraBieH rpaguk 3aBUCHMOCTH KOOPIMHATHI Tena oT BpeMeHH. 1o rpaduxy
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 331aHUE BBICTABIISETCS MOJIOKUTENbHASI OL[eHKa — 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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IpakTnyeckoe 3ansitue Ne2. Pemenne 3a1a4 Ha mapamMeTpbl BpAIATEJIbHOI0 ABHKEHUS

Henb: Hay4UTHCS paCCUUTHIBATh APAMETPhI BPALATEIbHOTO IBUKEHUS.

IIpakTuyeckas padora popmupyer:

[1P62, ITPG6, 11P67, MP1, MP3, MP§, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

Beinosinenue padorsl ciocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MarepuajibHoe o0ecnieyeHue:

MHAMBUAYaAJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPABOYHbIE MaTEpHAJIbI.

Yka3zanmue:

IIpakTueckoe 3aHATHE COCTOMT U3 JBYX 4acTe — TEOpeTHYeCKOM M mpaktudeckou. llocie
U3yUYEHHs] TEOPETHUECKOro MaTepualla MOXKHO MPHUCTYIAaTh K BBINOJIHEHUIO MpakTuieckoil yactu. OHa
COCTOUT U3 JIByX M OoJiee 3ajad JIjsl CaMOCTOSTEIBHOTO BhIMONHEHHUS. He 3a0biBaiiTe 0 MpaBUILHOM
oopmienun pemtenus. Ha BelosHEHNE IPAKTUYECKOTO 3a/1aHUS] OTBOJUTCSA JBa aKaJeMUUYECKHUX Yaca.

3aganue:

O3HaKoOMbTECH c KpaTKUMHU TEOPETUYECKUMU CBE/ICHUSIMU
https://znanium.com/catalog/product/1012153 , ctp 18 -19, otBeThTe Ha Bonpock! Ne 12,13,14.
Pemure 331241 caMOCTOATENBHO UCIIOJIB3Ysl IPUMEPHI U KPATKUE TEOPETUYECKUE CBEICHUS.

IHopsaok BbINOJIHEHUS PA0OTHI:
1. H3zyuute u BeIUIIKATE POPMYIIBI IO JAHHOH TEMeE:
2. Pa3bepute mpuMepsl pelIeHHBIX 3a7a4
3. Pemmre camocTosTENHHO 330291
Kparkue TeopeTrnyeckue cBeleHUs1
[1ycThb Teno ABMXKETCS O OKPYKHOCTHU pajanyca R ¢ IOCTOSHHOM 110 3HAUE€HUIO CKOPOCTBIO V
(JTMHEHHOM CKOPOCTHIO) M 3a BpeMst At iepeMecTHiioch Ha AS 13 T. A B T. B. Bektop vV HampasJieH 1o
KacaTelbHON K OKPYKHOCTH M MEHSIET HallpaBJIEHUE, T.€. MOXKHO TOBOPUTH 00 M3BMEHEHUHU CKOPOCTH

_ AV
AV = Vg —V, , OTIMYHOM OT HyJs1. OTCcrona: a = A #0,

LleHTpocTpeMuTeIbHOE YeKopeHue (d) — CKOPOCTh

VZ

M3MEHEHHs HAlPABIICHNAs BEKTOPA CKOPOCTH (& = —
BexTop d HampasiieH 1Mo paguycy K HEHTPY OKPYKHOCTH.
[Tepuon oOparieHust TOYKH 1O OKpYKHOCTH (7) — BpeMmsi, 38 KOTOPOE TOYKa OIMHCHIBACT OJTHY

OKPY>KHOCTb.

v? 27R 47
[T1=1c UB3a=—nv=—"-—a=—3-

R T T
YacroTta 0OpalieHus: TOUYKH [0 OKPYKHOCTH (V) — KOJIMYECTBO MOJIHBIX 000POTOB, COBEPIIIAEMBIX

1 v
TOYKOU B CTMHHILY BDEMEHH |y = = 1= |v= TR .

T c
YrinoBasi CKOPOCTh OOpaIIeHUs TOUKH 110 Ag| OKPYXHOCTH () — CKOPOCTh
W3MEHEHUs yria moBopoTa Ao panuyca R, w= At | COEIMHSIOLIETO TOUKY C LEHTPOM
az 2 v v
OKPYKHOCTH. [W] = lp—_ w= T :>; w= Zﬂﬁ = E:>|V = wR|; |V = 27z1R|
c 7o
2 2p2
; a:V_: W R :g:sz.
R R

IIpuMepsl pelieHus 3a1ay:
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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, =%=0=Jauksfmu'5u/c2 = 10m/c.

Oteet: 10M/c
2. BeHTHIATOp BpaliaeTcs C MOCTOSHHOM CKOPOCThEO M 3a JBe MUHYTHI coBepimaeT 2400 oboporos. Ompenemure
YaCTOTY BpAILCHUS BEHTUIATOPA, TIEPUOJ] OOpaleHUs] U JIMHEWHYIO0 CKOPOCTh TOYKHU, PACIIOIOXEHHON Ha KPako JIOMACTH
BEHTUIIATOPA Ha paccTossauu 10 cM OT ocH BpaleHus..

v—7

Hano: Pelwenue:
:2;220 ::mu— Mo onpeaencHuIO: n=L:I-; n=-|2~4(;!;=20—é=20 My
N=2400 i | )
r=10cmM=0,1 M| T=—; T= =005c; v = 2rmm;
n 20 'u
n—=%T—17 I ™ M
baa$ v=2314-01m-20-=1256 ~ 126 .
Oteer: 20I'n, 0,05¢, 12,6Mm/c
PemmnTe 32124 caMOCTOATEILHO
(N - Homep saweco sapuanma no cnucky)
1. [louemy oOTaunMBaHME€ Ha TOKAapHBIX CTaHKaxX W3AEAMA OoibLIOro JAMaMeTpa
IIPOU3BOJIUTCS C MEHBIIEH YITIOBOM CKOPOCTBIO, YEM M3JIEIHM Majoro 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 3aKpyIJICHHIO PaJdycoOM N METPOB CO CKOPOCTbIO 3,6 KM/d.
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 yAaaEéHHbIX OT OCH BpallleHUS.
6. CaMoun€r, BBIXOAS M3 IHKE, ABWXKETCA IO TPAaeKTOPHUM, KOTOpas B HWKHEH YacTu

SIBJISIETCSI TyTOM OKPYXHOCTH PaAMyCcOM N KM. BbIUMCIIUTE yCKOpEHHE CamoJIETa MPHU €ro JIBUKEHUH,
€CIIH €ro CKOpOCTh paBHa 720 KM/4.

1. KakoBa ckopocTh NBM)KEHHSI BaroHeTKH, eciiu €€ Kojéca paguycoMm n cM aenaroT 600
000pOTOB B MUHYTY?
8. CekyHaHas CTpesKa 4acoB JeJlaeT MOJHBIM 000poT 3a 1 MuH. Paauyc crpenku paBeH n

cm. KakoBa yrioBas CKOpPOCTb OCTpUSL CTpPEJIKH, €ro JIMHEHHas CKOpPOCTb, 4acTOTa BpalICHUS,
LEHTPOCTPEMUTENBHOE 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 opobute Ha BbeicoTe 630 km. Ilepuox oOparieHus

cnytHUKa 97, 5 munyT. Onpenenure ero JUHEHMHYI0 CKOPOCTh M LUEHTPOCTPEMUTEIIBHOE YCKOPEHUE.
Paguyc 3emnn 6370 kM.

11. Bpemst ogHoro oGoporta 3emiin BOKpYr OCH paBHO 24 yaca. Beramcnure yrioByw Hu
JMHENHYIO CKOPOCTH BpAILEHUs TOUEK Ha 3kBaTope. Panuyc 3emin cunrare paBHbIM 6400 KM.
12. [lepron oOpaiieHust MepBOro KOCMHUYECKOTo Kopalis — 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 MO 3aKPYIVIEHHIO PaJilyCoM S5 METPOB CO
CKOpOCTBIO 2 KM/4. ONpenenuTh ero HEHTPOCTPEMUTEIBHOE YCKOPEHHE.
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®opma npeaocTaBJieHHs pe3yJabTaTa
BrimonHeHHBIC 331a41 B TETPAIU ISl IPAKTHYECKUX PadoT.
Kpurepun oneHku:
3a mpaBUIILHO BBITOJHEHHOE 3a/IJaHIE BBICTABIISIETCS TOJIOKHUTEIbHAS OLeHKa — | Oasu.
3a HenpaBHJIBHO BBHIMOJIHEHHOE JEHCTBUE, 3aJlaHUE BBICTABIISICTCS 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 JIlunamMuka

HpaKTI/I‘{eCKOe 3ansaTue Ne3. Pemenne 3a7a4 mo TeMe «Buabl CHJI B MEXaHUKeE. Cuaa TpeHUusA
MOKO0fl, CKOJIbL’KCHUS, KAYCHUSA, BpALICHUSD)

Lesab: momyunTh NpeACTaBICHUE O CHJIOBOM JEHCTBHM OJHOrO Teja Ha JApYyroe, Macce Tena,
pa3nuyath MOHATHS WHEPIMH W WHEPTHOCTH, HAYYUTHCS (OPMYNIHMPOBATH IMOHATHUS MAaCCHl, CHIIBI,
3akoHbl HbIOTOHA. HAYYUThCS PACCUUTHIBATH JAECHCTBYIOLINE CHIIBI.

IIpakTnueckas padora popmupyer:

I1P62,ITP66, IIPG7, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP
43, MP8, MP10

Beinosnenne padorsl cnocodcTByet (popmuposanuro: OK 01, OK 02, OK 03, OK 09

MarepunanbHoe obecnedeHue:

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

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX 4YacTe — TEOpeTHYeCcKOW M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IIPUCTYNATh K BBINOJIHEHHUIO MPaKTHYeCKOM dactu. OHa
COCTOMT U3 JABYX U Ooisiee 3a7ay s CaMOCTOSATEIbHOTO BbIMOiIHEeHUs. He 3a0biBaiiTe 0 mpaBHIIbBHOM
oopmienun pemienus. Ha BeImosHEHNE NPAaKTUYECKOTO 3a/1aHUsS] OTBOJUTCS JIBa aKaJEMHUECKUX Yaca.

3aganue:

O3HakoMbTECH c KpaTKUMU TEOPETUYECKUMHU CBEACHUSMHU
https://znanium.com/catalog/product/1012153 , §5,6,7,9,
Pemmre 3a1aun caMOCTOATEIBHO UCIIOB3YS IPUMEPBI U KPATKUE TEOPETUUECKUE CBEICHUS.

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

Kparkue Teopernueckue cBeJleHHS:
Jnaamuka. OCHOBHBIC OHSTHS
Nuepuuss —  ABIEHUE  COXpaHEHHUS
OTCYTCTBHUU BHELIHUX BO3JAECHCTBUM.
NHepTHOCTH — CBOMCTBO TeJI, MPOSBIISIONICECS B TOM, YTO NMPU OJMHAKOBBIX BHEIIHUX BO3IEHCTBUSIX
pa3HbIe Tena MPUOOPETAIOT Pa3HbIe YCKOPEHUSI.

CKOpPOCTH  ABMIXKCHHUA TEJIa IIpH

e T
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Macca (M) — Mepa UHEPTHOCTH Tes.  [M] = 1 kT. a, m

3a stanoH Maccel (1 kmiorpamm) mpuHsATa macca ;Zﬁ MEXIYHapOAHOIO IIPOTOTHIIA
KMJIOTpaMMa. L

W3 omnbITOB M3BECTHO, 4YTO YCKOpPEHHUS, II0JIy4aeMble TEIaMH pH
B3aUMOJICHCTBUH, 00paTHO (M., , = My * 85 IIPONIOPLUOHATIBHEI UX MacCaM:

Ecnu Maccy kakoro-im6o tena npuHsThH 3a 4rear | HTANoOH, TO MOXHO H3MEPHTBH MAcCy
JPYTUX Tell: m

[TnotHOCTH Tena () — P=Y [p]=1%

Cuiia (F) — Mepa MEXaHHYECKOTO JCUCTBHS OJJHOTO Tella Ha JIPyroe.

[F]=1H — ubtoTOH.

Cuna uMeeT HampaBleHUE, T. €. CULA-8EeKMOp.

Cuna Bcerja npusaoXeHa K TOMy Telly, Ha3BaHHE KOTOPOI'o CIEAYET B MIPEAJIOKEHUH TIOCIIE TIPEIora
«Hay.

CunoBoe nojie — 0coObIi BUJ MaTEPHUH, TIOCPEICTBOM KOTOPOTO Mepeaaércs AeCTBUE CUIIbL.

PaBHonelicTByromas (pesynpTHpyromias) cui ( R ) —CHiIa, paBHasi BEKTOPHOW CyMMe JaHHBIX cuit F, .

R=3F

JlaBnenue (p) — OTHOIICHUE CHJIBI K IUIOIIAAM IMOBEPXHOCTH, Ha KOTOPYIO OHa JICUCTBYET
B MIEPIICHIUKYJIIPHOM HaIIPaBJICHUU. [p]= 122 =|p= F
1 ITa — mackaiub M S
Nmnynee Tema  (p)—  BEKTOpPHas — Mepa m v MEXaHUYECKOI'0  JBHMIKCHUS,
paBHas TPOW3BEACHUIO MacChl Tela Ha €ro — CKOPOCTb. p=m-v
KT - M T 7

[p]=1
c

Wmmynbse cuitbl ( 7 - A7 ) — BEKTOpHAsl Mepa JICHCTBUSI CHIIbI, paBHAsl TIPOU3BEICHUIO CHIIbI Ha BpEeMs

e€ neiictBus. [F-At] =1 H-c.
3akonbl HbloTOHA

OO600uMB pe3yabTaThl CBOMX MCCIENOBaHUN M, yuTs paboty lammunes «O JBWXKEHUM Tel MO
uHepuun», HploTOH chopmynupoBas 3aKOHYEHHOE TMOJOXKEHHE, H3BECTHOE KakK IEePBBbIM 3aKOH
Herorona:

Cy1ecTBYIOT CUCTEMBI OTCUETA, OTHOCUTEIBHO KOTOPBIX TEJIO HAXOAUTCS B MOKOE JTMOO JBUKETCS
IIPSIMOJIMHENHO ¥ PaBHOMEPHO, €CJIM PABHOJAEHCTBYIOIIAS BCEX MPUIIOKEHHBIX K HEMY CHJI paBHA HYIIIO.

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

Ap  mAV

U3 F == ="""=ma nony4aeM BTopoii 3akon HproToHA: = _
At A ¥ F=m-a
Il TeJ1a HOCTOﬂHHOﬁ MaCCBhI CKOpOCTB N3MCHCHUA HMHyﬂbca paBHa HpOI/ISBeﬂeHI/IIO MacCChbl Ha
YCKOpEHHE.

Bropoii 3akon Herorona padortaet Tospko B UCO u mipu yCIOBHH, YTO Macca Tejla U JeHCTBYIOIINE
Ha HETrO CUJIbI IOCTOSTHHBI.
Bropoii 3akon HeloTOHa cipaBeyiuB i1l paBHOJEUCTBYIOIIEH g BCEX CHUJI, MPUIIOKEHHBIX K TENy,

M03TOMY, IPEXkIe YeEM peliaTh 3a/1a4i C €ero IPUMEHEHUEM, Ha/l0 ONPEeIETUTh R .
Tperuit 3akoH HploTOHA: cuibl, ¢ KOTOpPBIMH JBa Tela IEHCTBYIOT JApPYyr Ha Jpyra, F=-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. chopmymnupoBain

3aKOH _BCEMHPHOIO TATOTEHHUSA: BCE Tela £ _z-m-m, IPUTIATUBAIOTCA JAPYr K JpYyry cC
CHJIaMH, psIMO NPOMOPIMOHATIBHBIMA |12 = 2 MPOU3BEACHUIO X MacC U OOpaTHO
MPONOPLUMOHAIBHBIMA ~ KBaJpaTy pPacCTOSIHUS MEXy HUMH.
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rae Fip — cuiia B3aMMHOIO MPUTSIKEHUS TEJI MacC My U My;
¥ — rpaBUTAIMOHHAS TTOCTOSTHHAS. ‘7= 6,6720 - 10 HMZ/KFZI.

N
Cuiibl B ipupoje

[ )
Cuna tsoxectd ( 7, ) — CHIIa, COOOIIAOIIAs TELy YCKOPEHHuEe CBOOOIHOTO MaeHHUS. -,77;;',#

= FTﬂ)K
Cuna TsDKEeCTH HalpaBiieHa BEPTUKAJIBHO BHU3 (MEPIEHAUKYIISIPHO KacaTeJIbHON K

MTOBEPXHOCTU 3€MJIN).
Peaxrusi( N ) — cuiia eiicTBUs onopsl (TojiBeca) Ha TeJo.

Bec Tena (P) — cuia, ¢ KOTOPOI#i TEJIO AEHCTBYET HA OMOPY WIIM MOIBEC BCICACTBUE MPUTSHKEHHUS K
3eMuie.

HeBecomocThs — Mcue3HOBEHHE Beca Tejia MPU ABUKEHUHU OMOPBI C YCKOPEHHEM CBOOOIHOTO
MaJICHUsI.

[leperpy3ka — yBenuueHue Beca Teja mpy JIBHKEHHH OMOPBI C YCKOPEHUEM BBEPX.

Cuna ynpyroct ( 7, ) — cuiIa, BO3HUKAKOWIAs B TENE NPH AepOpMAIHH.

Sakon ['yka: CHIa yIOpyrocTd, BOSHHKaomas mpd aedopmarmu Tema, |y =KX
MIPOIOPLIMOHAJIbHA €r0

a0comoTHON edopMaIi ¥ HAlpaBlICHAa B CTOPOHY, IPOTHUBOIOJIOKHYIO MEPEMEIICHUI0 YacTHIl
Tena:

Cuna Tpenuss mokos ( ﬁ_p) — cuila, BO3HUKAWOIIAasg Ha TpaHULE

COIPUKOCHOBEHHUS TEJI IIPU OTCYTCTBUU UX JBUKEHUSI OTHOCUTENBHO JPYT Apyra. Fp =N
 — KO3 PUIIEHT TPEeHUs (3aBUCHUT OT MATEPHAIOB TPYIINXCS TOBEPXHOCTEH ).

IIpuMepsl pelieHus 3aaa4
1. ABTOOYC, Macca KOTOPOTO C MOJHOW Harpy3koil paBHa 15 T, Tporaercs ¢ MecTa ¢ yCKOPEHHEM
0,7 m/c 2 . Haiitu cuny Taru, eciu ko3 duiimeHT conpoTusieHus 1euxenuto pasex 0,03.

Jano: Pewenue:

m= 151 =15-103kr i /s";‘“'

a=0,7 m/c? T, /[ T X FTP +N+F+mg=ma

M ")0,03 ,—:{jﬁ _-’j:‘_f:,_jf7 OX:-Fp +F=ma

B R - OY:N-mg=0—-N=mg
/7’/ . Ep=mN- F,=mmg

-mmg + F = ma

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

F = 15:10%kr(0,7 m/c® + 0,03-10 m/c?) = 15- 103kr+1 m/c? =

15-10°H

Omeem: 15-103H

2. Ha HaKJIOHHOW TIJIOCKOCTH JUIMHOM 5 M M BBICOTOM 3 M HaxoauTcs Tpy3 maccoit 50 kr. Kakyro

CHIy, HampaBlIEHHYIO BIOJb IUIOCKOCTH, HAJO MPUIIOKUTH, YTOOBI yAEpKaTh ITOT TPy3, €CIH TAHYTh
ero ¢ yckopenueM 1 m/c 2 ? Koadduuument 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, moiBeieHb! rpy3sl Maccamu 0,3 u 0,2 kr.
C kakuM ycKOpeHueM ABUXKYTCs rpy3bl? KakoBa cuiia HaTsHXKEHUS BO BpeMs IBHKCHUS?

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. OnpenenuTbs Maccy Kaxa0Tro M3 JBYX OJMHAKOBBIX aBTOMOOWIEH, ecin Ha paccrossHuu 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? Koadpdunuent tpenus pasen 0,008.
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21. [Ton melicTBUEM CHIIBI TSATH CKOPOCTH BaroHa Maccoi N ToHH Bo3pocina ¢ 4,25 m/c mo 32,4 kxm/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 JIOJDKSH pa3BUBATh JBUTATEIb, YTOOBI JIOKOMOTHB MAacCOM 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

mytu amuHor 600 M cKOpoCTh moe3na Bo3pocia ¢ 32,4 no 54 kM/4. OnpenenuTe CUIy CONMPOTUBICHUS
JBH>KEHUIO Moe3/1a, eciu ero macca pasHa 10000 ToHH.

3aKoHbI COXpaHEeHUS

3aganmue:

O3HaKOMBTECh C KPATKMMH TEOPETUYCCKUMU CBEICHUSMH 10 CCBHIIIKE
https://znanium.com/catalog/product/1012153 , §10,11 u BeinumuTe GopMysibl 0003HaAUCHHBIE
ckoOkamu, HarpuMmep (10.1) u T.1. U3 yka3zaHHBIX maparpad

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. H3yuute u BeIUIIATE GOPMYIIBI ITO JAHHOH TEMe:
2. Pa3bepute nmprMepsl peHIeHHBIX 3a/1a4
3. Pemmre caMoCTOSATENHHO 33724
IlpuMepsl pereHust 3a1a4

1. OnpenenuTs MOITHOCTH TEIJIOBO3a, 3HAsI, YTO MPU CKOPOCTH JBMKEHUS 43,2 KM/4 cuia
Tsiru paBHa 105 kH
Jano «CH» Pemenue:

vo= 4321 12mc MotHOCTh HaX0UTCs 10 popmyne: N = A
t

KM/9

105-10?
F=105kH |H Cuna TSITH  COBEpIIAET  IMOJIOKUTEIILHYIO
N paboty: A =FScos a, Zoo=0, A=F-S

N =F-v =12 m/c-105-10° =1260-10° Bt

OtBer: N = 1260 kBT.

2. Teno maccoii 10 kT cB0O0IHO MajaeT ¢ BHICOTHI 20 M U3 COCTOSIHUA MOKOos. UeMy paBHa
KUHETUYECKas SHEPTYs B MOMEHT yaapa o 3emiito?
JaHo: Puc. Pemenue:
m =10 kr 1 CornacHo 3akony coxpanenust sHepruu: E;, E,=0
vo= 0 M/c —9— Epo + Exo = Ep1 + Exo
ho=20m 3a Teno orcyeTa MpuMeM 3eMITIO:
— 2 2 = =
hi=0wMm 2 mgh,Jr%:mghﬁ% yautbBast h; =0, =0
g =10 m\c? Ex E; =0 g, M AT Ex;=mghg
2
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Exa —7? Ex; =10-10-20 = 2000 dx
Otser: 2 x/]x.

Baronerky maccoit 2 T 1o ropu3oHTaIbHOMY NYTH PaBHOMEPHO mepemeniaer padounii. Kakyro
paboty oH coBepmiuT Ha mytd 100 M ¥ Kakyro pabOTy coBepllaeT cujia TPEHHs, eclid KO3(PPHUIHEeHT
TpeHus paseH ,017
JaHo: PucyHnok:
m=2T
S=100wm
p=0,01
g=9,8 m\c? X

a=0 bt

A-7?
Atp - ?
Pemenne
Ha BaroHeTKy JAeiiCTBYIOT 4 CHJIBI: CHJIA TSKECTH — & | CHJIA PEaKIHH OTOphl —
cuma TarH Fr — , cuna Tpenus — '« . ITo BTopomy 3akony Hetotoma X+ =0
FroymBy 2 4 N = 0

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

A=F-Scosa, Za=0, cosa =1, ca—Ho,A=F- S, F=F,=F.=puN=pumg

Pa6oTa CHUJB TpPeHUSA HaOpaBJIeHa IPOTUB pPa6OTH CHUJla TAT'M — A = —
ATp.

A, =—19,6 - 10° Ix
Otser: A =19,6 x/Ix; ATp =- 19,6 k/Ix.

6. OnpenenuTh MOIIHOCTh TEIJIOBO3a, 3HAs, YTO MPH CKOPOCTH ABMKEHUA 43,2 KM/4 CHia TATU
paBHa 105 xH.

Jano: CH: Pemenue:
v
v =43,2 kM/u 12 ™/ ¢ MomHoCTh HaxoauTCs 1o hopmyIe: f
F=105«H 105-10° Cuiia TATH COBEPIIAET MOJIOKHUTENBHYIO padoTy:
|
N-°? A=FScosa, Za=0,A=F-S
JIBr>KeHUE TEIJI0OB03a PABHOMEPHOE U TIPSIMOJIMHEHHOE:
F.8
N = = o

1
&

=D

f N=Fuv=12 M/c-105-10® =1260-10® BT
OtBet: N = 1260 xkBT.

PemmTsh 3a1a4M caMOCTOSATEILHO
(n - Homep awezo éapuanma no cnucky)
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1. IIpu cTpoUTENnbCTBE KAHATHON JOPOTM B TOPHOM MECTHOCTH CaMOCBaj MacCoOM N TOHH IOJHSIICA
Ha BbIcOTy 400M Haxg ypoBHeM Mops. OnpeaenuTh MNOTCHIHUAIBHYIO SHEPIHI0 aBTOMOOWIIS
OTHOCHUTEJILHO YPOBHS MOpSI.

2. Moot kompa s 3abuBanus cBaii maccoit SO0kr mamaeT ¢ BBICOTBI N MeTpoB. Yemy Oyaer
paBHA MMOTEHIIMAbHAS U KUHETHYECKasi SHEPTUs MOJIOTa Ha BbIcOTe 4MeTpa’?

3. Kaxkoit moTeHImaibHON HEpTHEH 00amaeT Teao Maccod N Kr, MOJHITOE Ha BBICOTY 15meTpa?
Kakyto paboTy OHO MOXKET COBEPILIUTH MPH MaJaHUN Ha 3eMITI0?

4, Onpenenuth MOIIHOCTH CEP/Lla BaJbIOBIIKKA B mpoiiecce (HU3nuecKoil paboThl, 3Hasl, YTO IpU
OJIHOM yJIape OHO cOoBepIIaeT padboty, paBHyo 16 Ik, a B MUHYTY nienaeT npumepHo 240 ynapos.

5. IIpu cxxatun OydepHOI NMPYKUHBI K/I BaroHa Ha ScM mpousBeaeHa padora 3,75 xJlx. Kakas

cuna Tpedyercs Ui cxkatus 3Tod npyxkuHsl Ha lem? Iloctpoiite rpaduk 3aBUCUMOCTH YIJTMHEHHS
MPYXUHBI OT BETUYUHBI PUITOKEHHON CUIIBI.

6. [Ipu ymape nByx BaroHoB OydepHas mpyxuHa ckanack Ha N cM. XKectkocts npyxunasl 3000
kH/m. Onpenenuts paboTy MPH CKATUH MPY>KUHBL.

7. Kakas paboTa npousBeneHa mpu cxatuu OyhepHOi MpyKHHBI KeJIe3HOIOPOKHOTO BaroHa Ha N
CM, €CJIH IS CoKaTus IpykuHbl Ha 1 cM Tpebyetcs cuna 350000H?

8. TsoxenoBecHsll coctaB ¢ yriem maccor 6000t mpeogoneBaer moabem B 100 metpoB. Ha kakyro
BBICOTY MOXKHO MOAHATH Teno maccoil 100 Kr, eciy MCHOIb30BaTh 3arac MOTEHIUAIBHON PHEPIHH B
BEpPXHEU TOUKE nojbema?

0. Baronerka aBuraigach mo rOpH30HTAJILHOMY IIyTH, Yepe3 HEKOTOpOEe BpeMsi ocTaHoBHiachk. Ee
KMHETHYecKasi sHeprus crajga paBHa 0, a moTeHIMalbHAs ocTajlack Heu3MeHHoU. He Hapymmiics au B
ATOM CITy4ae 3aKOH COXpPaHEHHS U MPEBPALCHUS SHEPTHH?

10.  /Jlns morpy3kd Yriisi B BaroH IPUMEHSETCS JICHTOYHBIM TpaHCIOPTEp, KOTOPBIA IMepeMeriaeT
yroiib BBEPX [0 HAKIOHY Ha BBICOTY 5 M. B Munyry morpy3umk nocraBnser 12T yras. Baron
3anonHseTcs 3a 5 MuH. Kakyto paboTy npu 3TOM coBepIIaeT Tpancrnoprep?

11.  TemnoBO3 TSHET COCTaB CO CKOPOCTHIO N KM/4, pa3BuBas MomHocTh 880 kBT. Kak Benuka B aToM
ciy4ae cuia Taru’?

12.  JIurarens oducHOro BeHTMIATOpa UMeeT MomHocTh 0,35 kBT. Kakyro paboTy oH coBepuuT 3a
N MUHYT.

13.  Bpuucnuth paboTy, COBEPIIAEMYIO 3JIEKTPOMEXAaHUYECKUM IOJABEMHUKOM B aBTOMACTEPCKOIA,
KOT'JIa OH PaBHOMEPHO IOJTHUMAET TpaHCIOpTHOE cpenctBo Maccoit 800 kr Ha BbICOTY 2,2M.

14. Kakyto paboTy HYyXHO coBepuMTh, uTOOBl moe3q Mmaccoid 1000 TOHH, ABMXKYIIMHCSA CO
CKOPOCTBIO 72KM/4 YBEITUYHII CBOKO CKOPOCTH 710 108 km/u?

15.  Kakoil Maccel rpy3 MOXeT MOJHUMATh MOJBEMHBIH KpaH cO CKOpocThio 1,5M/c, ecnu y Hero
JIIBUTATEIb MOITHOCTEIO 12kBT?

16.  IlogbeMHBbIH KpaH ¢ ABUraTeleM MOLIHOCTBIO 8 KBT moJHUMAET Ipy3 ¢ MOCTOSIHHON CKOPOCTBIO
6 m/muH. KakoBa macca rpysa?

17. Kakas pabota coBepuiaercss Ha TMJIPOCTAHLUUH B TEUYEHUE T0/a, €CIU CPEIHss MOIIHOCTh
reHeparopa passa 2,5 MBt?

18. UYenosek Maccoit 70 Kr cryckaercs Mo JiecTHULe AnuHoi 20 M, pacnonokeHHol noj yriaom 30°
K ropu3oHTy. Haiinure paboTy CUITBI TSKECTH.

19. Beruuciure paboTy cuibl yIpyrocTH MpU U3MEHEHUHU JeOopMalui IpY>KUHBI KeCTKOCThbio 200
H/MoTrx; =2cM 10 Xo =6 cM.

@®opma npeaocTaBIeHHs pe3yabTaTa
BrImosTHeHHBIE 33]1a41 B TETPAIU JIJIS IPAKTHYECKUX PadoT.
Kpurtepun onenkmn:
3a mpaBUIIHLHO BBITOJIHEHHOE 33JJaHHE BHICTABIISIETCS TIOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBWJIHHO BBIMIOJTHEHHOE JIEHCTBUE, 33/IaHNE BBICTABIIACTCS OTpUIaTeNbHAs olleHKa — () 0aoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% mpaBUIBHBIX OTBETOB

26



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 2.3 3akoHbI COXpaHeHUs] B MEXaHUKE

HpaKaneCKoe 3ansaTue Ned. 3aKoHbI COXPAaHEHUSA B MEXAHUKE U UX IIPUMEHCHHUC.

Heab: HayyuTbCS MCIONB30BATh 3aKOH COXPAHEHUS HMIYJIbca JUIs pacdyéra MapaMeTpoB
Pa3NUYHBIX (PU3UYECKHX MPOLIECCOB

IIpakTuyeckas padora popmupyer:

[1P62,1TP66, [1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MPS8, MP10

Boinosinenue padorsl cnocodcTByeT hopmuposanuro: OK 01, OK 02, OK 03, OK 09
MaTrepuaibHoe o0ecnieyeHue:

WHIMBUIYAIbHOE 33aJ]aHNe, KOHCIIEKT JICKIUH, CIIPaBOYHBIC MaTEPHAIIbI.

Ykazanue:

[IpakTrueckoe 3aHATHE COCTOMT U3 JIBYX 4YacT€ — TEOpeTHYeCKOM M mpaktudeckou. llocie
M3yUYEHHs] TEOPETHUECKOro MaTepualla MOXHO HMPUCTYNATh K BBIIOJHEHMIO NMpakTHueckoi yactu. OHa
COCTOUT W3 JIByX M OoJyiee 3a/1a4 JJIsi CaMOCTOSATENBHOTO BhIMoMHEHMs. He 3a0bpIBaiiTe 0 mpaBHIIbHOM
oopmienun pemienus. Ha BoIosHEHNE NPAaKTUYECKOTO 3a/1aHUs] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananne:

1. O3HaKOMbBTECH C KPATKMMU TEOPETUUECKUMU CBEICHUSIMH 10 CCBIJIKE

https://znanium.com/catalog/product/1012153 , §12,13, BeinucaB OCHOBHbIC ()OPMYJIBI B TETPA/Ib.
Pemmre 3a1a4m, CaMOCTOSATENBHO UCIONB3Ys IPUMEPHI U KPAaTKHE TEOPETUUECKUE CBEJICHHS.

ITopsinok BbINoJIHEeHUs padoThI:
1. Wsyuure u BomuimunTe GOPMYJIbI 10 TAHHOU TeMe:
2. Pa30epute npuMeps! pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a9U
2. Ilpumepsl pemieHus 3a1a4
1. Monekyna maccoid m = 3- 10—23 r, moaneTeBIIast K CTEHKE cocyaa moja yriaom o = 60°, ynpyro
ynapsiercsi o Hee co cKopocThio v = 500 mM/c u otaeraet. Onpenenute UMITyIbC cuibl F- At momydeHHbId
CTEHKOM.

Hano: Pewenue:
m =3 10726 kr W3meHeHne MMNyabca MOJEKYIIbl PaBHO
a=60°==C umnynescy cuibl: Ap = FAt
] I1
CTh 0Chb 0X HarpaBieHa
v =500 m/c > Y P
FAf -2 MEPHEeHANKYISPHO CTEHKE, TOraa

M3MEHEHHE WMIYyJIbCa MOJIeKyJabl Ap =
Apy = my, — ( - mv,) = 2mu,, TAC Uy =
VCOS @, 0TKyAa Ap =2mucos .
[ToacraBus opmyiny B ypaBHenue, nonydum FAt = 2mucos a.
Brruncnenus:

Af = -26 M T_ -23 (g

FAt =2-3- 1074° kr- SOO;-cos; =1,5-107<(xr-M)/c

-23
Omeem: 1,5+ 10 ~ xr M/c.

Puc, 3.2
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2. JIBa TOBapHBIX BaroHa JBMXYTCSl HaBCTpedy Ipyr Apyry co ckopoctsmu 0,4 m/c u 0,1 m/c.
Macchl BAroHOB COOTBETCTBEHHO paBHBI M1 =12 1, M2 = 48 1. Onpenenure, ¢ KaKoil CKOPOCTHIO L U B
KAaKOM HaIlpaBJIEHUU OYAYT ABUTaThCS BarOHBI I10CJIE€ CTOJKHOBEHUS. Y 1ap CUNTATh HEYIPYTHM.

JHano: Pewenue:

v; =04 m/c Wcnonb3yeM 3aKOH COXpaHEHHMS MPOEKLMH MMITYJIbCAa HAa OCh
v, =0,1 m/c OX, nonoxurenbHoe HanpasaeHue ocu OX coBnmagaer ¢
my =12-103 kr HAINpPaBICHNUEM JIBHKEHHS NIEPBOI0 BAroHa:

my = 48:10° kr myvy - myv, = (M +my)v. Otkyaa v = %

v-?

; 12:103 kr-0,4 M/c— 48103 kr-0,1m/c .
Belunucnenusa: v = = (. Aranuz: v = 0, ciegoBaTenbHO, MOCIe
12-103 kr + 48-103 kr

CTOJIKHOBEHHS BarOHbl OCTAHOBATCS.
Omegem: v=10

3. JlBa Heynpyrux Ttena, Macchl KOTOPbIX 2 M 6 KI, ABIXKYTCSI Ha BCTpedy IpYr K JPYry co
CKOpoCTsAMH 2 M/c Kaxaoe. OnpenenuTs MOyJIb U HallpaBJI€HUE CKOPOCTH KaXJI0T0 U3 3TUX TeJ MOcIe
yaapa. Caenatb pUCyHOK CaMOCTOSITENIBHO.

Hano: myU; + myly = (my + my) U. B npoekuusx Ha och:
OX: myuy - myvp, =- (Mg + my)v

mivy — mpuy

=2 ~
- —(m1 +m2
my = 6 Kr
2kr-2m/c— 6kr2m/c _ 2

v = v =2 M/ Beruncnsem: v = { - [£= 2 /e =025 wle.
v-9 — (2Kr+6kKr) 8

Imeem: 0,25 m/c.

Pemuth 3a1a4u caMOCTOATEIBLHO

(n - Homep awezo sapuanma no cnucky)
1. OnMHaKkoBO JIM CKUMaroTcs Oydepa MpH CTOJIKHOBEHUH JBYX OJMHAKOBBIX BAaroHOB, OJWH M3
KOTOpBIX HemoJBMkeH? PaccMoTpuTe ciyyau: MOpPOKHUN BaroH HEMOJBMIKEH, JBUKETCS IPY)KEHBIN;
I'PY’KEHHBII HETIOABM)KEH, IBHXKETCS TOPOKHUM.
2. UTtoObI CABUHYTH C MECTa TSHKEIIBIN JKEJIE3HOJOPOKHBIM COCTAaB, MAITMHUCT J1aeT 3aHUN XOJ,
nojiaBasi cOCTaB HEMHOTO Hazaj, a MOTOM YXe AaeT mepenHuil xoj. ITouemy Ttakum oOpasom, jerye
TPOHYTh COCTaB C MecTa?
3. Pabounit, Gerymuii mo nexy co CKOpocTbio 7 M/C, TOTOHSIET TEIEKKY C Ipy3aMH, ABHKYLIYIOCS
CO CKOpOCTBIO 2 M/C, M BCKakuBaeT Ha Hee. C Kakoil CKOPOCTbIO MPOJOKAET JIBUTAThCSl TENIEKKA, €CIU
MAaccChl TEJIEKKH U YEJIOBEKA COOTBETCTBEHHO paBHbI 30 kr 1 70 Kr.
4, JIBe xene3HOIOpOKHBIE TUIATPOPMBI ABHUKYTCSI HABCTPETY JAPYT Apyry co ckopoctsmu 0,6 u 0,4
M/c. Maccel matdopMbl COOTBETCTBEHHO paBHbI 18 m 28 T. C Kakoil CKOPOCTbIO M B KakoM
HaIpaBJIEHUU OyAyT IBUTaThCs MIAT(OPMBI MOCIE CTOJKHOBEHUA? Y 1ap CUUTaTh YIPYTHM.
S. JKene3HomOpOXKHBINM BaroH Maccoi 25 TOHH MOAbBE3kaeT co ckopocThio 0,3 M/c K cTosIeMy Ha
TOM JK€ MyTH HEMOABM)KHOMY BaroHy Maccoil N TOHH M aBTOMaTHuYecku cueruisiercss ¢ HuM. [locne
CLIETIKM BaroHbl JBUXKYTCS IPSIMOIMHENHO. KakoBa CKOpOCTh JBUKEHMS BATOHOB M1OCJIE CLIETIKU?
6. JKene3HOOpOXKHBIM BaroH Maccoil 35 TOHH NOABE3KAET K CTOSIIEMY HAa TOM XK€ IIyTH
HEMNOJIBUKHOMY BAaroHy Maccoi N TOHH M aBTOMATHYECKH cueruisierca ¢ HUM. Ilocie cuenku BaroHbl
IBUKYTCS IPSIMOJIMHENHO co ckopocThio 0,5m/c. KakoBa Obuta cKOpoCTh BaroHa Maccoit 35 TOHH nepen
CLIETIKOM?

dopma npeacraBJjieHus pe3yJabTara:

BbInonHUTE 33/1aHUE B TETPAAN JJIsl IPAKTUUECKUX paboT.
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Kpurtepun onenkmn:
3a MpaBUIILHO BBHITOJIHEHHOE 33JJaHHE BHICTABIISICTCS TIOJIOKUTEIbHAS OlleHKa — | Oasu.
3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenbvHoy svicmasisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

IIpakTnueckoe 3ansaTne NeS. Pemenue 3aga4 Ha ¢gopmy.ibl padoThl cuil. Padora m MOIHOCTB.
JHeprus, ee BUAbl. 3aKOH COXPAHEHH I SHEPTUH

Henb: HayuyuThHCS HCIOJB30BATh 3aKOH COXpPAHEHMs] MMIyJbca JUIsl pacuéra HapaMeTpoB
pa3IuYHbIX (PU3HMUECKUX MPOLIECCOB

IIpakTHyeckasi padora ¢popmupyer:

[1P62,1TP66, I1PG7, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP
43, MP§, MP10

Boinosinenue padorsl cnocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MatepuajibHoe o0ecnieyeHue:

WH/IMBUIYAIbHOE 33aJ]aHNe, KOHCIIEKT JICKITUH, CIIPaBOYHBIC MaTEPHaIIbI.

Ykazanue:

[IpakTrueckoe 3aHATHE COCTOMT W3 JBYX 4YacT€ — TEOpeTHYeCKOW M mpaxktudeckou. llocie
U3y4YeHHs] TEOPETHUECKOro MaTepualla MOXHO HMPUCTYNATh K BBIIOJHEHMIO NMpakTHueckoi yactu. OHa
COCTOMT W3 JIByX M OoJiee 3aad JJIsl CAaMOCTOSITEIIBHOTO BBINMONHEHH. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemienus. Ha BeImosHEHNE TPAaKTUYECKOTO 3a/1aHUs] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananne:

O3HaKOMbBTECH C KPATKUMU TEOPETUUECKUMU CBEICHUSIMH 10 CCBIJIKE
https://znanium.com/catalog/product/1012153 , §10,11 u BemummuTe GOPMYJIbI 0003HAUCHHBIC
ckoOkamu, HaripuMmep (10.1) u T.1. U3 yka3aHHbIX naparpad

IMopsiniok BbINoOJIHEHUS padOTHI:

4. W3yuure u BRIMMIIUTE (GOPMYIIBI 110 TAHHON TeMe:
5. Paszbepure npruMepsl pelIeHHBIX 3a7a4
6. Pemmre camocTOSATENBHO 3aaUU
IIpuMmepsl peleHus 3aaa4

3. Onpenenuth MOIIHOCTH TEIUIOBO3a, 3HAS, YTO MPU CKOPOCTH ABMXKEHHS 43,2 KM/4 cuiia
Taru paBHa 105 xH
Hano «CH» Pemenne:

Vo= 4321 12M ¢ | Mommocrs maxomares mo bopumye: N = 2
t

KM/9

105-10°
F=105kH |H Cuma TITM  COBEpIIACT  IOJIOKUTEIEHYIO
N paboty: A =FScos a, Za.=0,A=F-S

N =Fv=12m/c-105-10° =1260-10° Bt
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Otser: N = 1260 xBT.

4. Teno maccoii 10 kT cB0OOOIHO TagaeT ¢ BHICOTHI 20 M U3 COCTOSHUS MOKOosI. YeMy paBHa
KMHETUYeCcKasi JHEpIrHsi B MOMEHT yAapa o 3emMiiio?
Hano: Puc. Pemenne:
m =10 kr 1 CornacHo 3akoHy coxpaHnenust 3uepruu: E;, E,=0
vo= 0 M/c EpO + Eo= Epl + Eq
ho=20m 3a Teo oTcueTa MpUMeM 3eMITIO:
hi=0wM 2 my? yauthiBas hy; =0,v9=0

mo?
m —=mM —_—
gh, + > gh + >

g =10 m\c? Ex E, =0 o, _my! wi Exg=mgho

2
Ex —? Ex; =10-10-20 = 2000 [Tx
OtBert: 2 k/Ix.

Baronerky maccoit 2 T mo ropu3oHTaIbHOMY MYTH PaBHOMEPHO mepememniaet padounii. Kakyro
paboty oH coBepmiuT Ha myTd 100 M U Kakyro pabOTy coBepIIaeT cuiaa TPEHHs, eclid KO3(PPHUIHEeHT
TpeHus paseH 0,017
JlaHo: PucyHnok:
m=2T
S=100m
n=0,01
g=9,8 m\c? X

a=0 e

A-?
Atp-?
Pemenne
Ha BaroHeTKy AeiiCTBYIOT 4 CHIIBI: CHJIA TSIKECTH — ™ | CHITa PEaKIUU OMopsl — '
cuna Taru Fr — , cuna Tperus — |+ . ITo BTopomy 3akony Hetotoma X+ =0
F, +mE+ 4N =0

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

A=F-Scosa, Z4Za=0, cosa =1,ca—-Ho,A=F S, F=F,=F=uN=umg

Pa6oTa CUJIBI TPEHUS HaIpaBJIieHa IPOTUB pPaboOThl CHUJIa TAr'M — A = —
ATp .

Ap=—19,6 - 10° Ix
OtBet: A =19,6 x/lx; ATp = - 19,6 k[ x.

6. OnpenenuTh MOIIHOCTh TEIIOBO3a, 3HAs, YTO MPH CKOPOCTH IABWXKEHHS 43,2 KM/4 CHiIa TATH
pasHa 105 kH.

Hano: CHU: Pemenne:
voA
v =432 kM/u 12 ™/ ¢ MomHOoCTh HaxoauTCs 1Mo hopmyIe: {
F =105 xH 105-10° Cuiia TATH COBEPIIAST MOJIOKHUTEIBHYIO padoTy:

|
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N-°? A=FScosa, Za=0,A=F"S
HBI/I)KGHI/IC TCIIJIOBO3a paBHOMepHOC n HpﬂMOJ’IHHGﬁHOGZ
F.S
I

N = =S S F

5- =
t N=Fuv=12 M/c-105-10® =1260-10°® BT
OtBet: N = 1260 xBT.

Pemurs 3a1a4u caMOCTOSATEIbHO
(n - Homep sawezo éapuanma no cnucky)
20. [Ipu cTpouTeNnbCTBE KAHATHOM JOPOTH B TOPHOM MECTHOCTH CaMOCBaJ MAcCOM N TOHH MOJIHSIICS
Ha BbeicoTy 400M Haxg ypoBHeM wMopsa. Onpenenuts MOTEHIHUATBHYIO SHEPrUi0 aBTOMOOWIISA
OTHOCHUTEJIBHO YPOBHS MODSI.

21.  Monor kompa st 3abuBanusi cBaii Maccoilt S00kr magaer ¢ BbICOTHI N MeTpoB. UYemy Oyner
paBHA MOTEHIIMAIBHAS U KHHETUYECKAasi SHEPTUs MOJIOTA Ha BhICOTE 4MeTpa?

22. Kakoli moTeHnuaabHON PHEprueil o0yagaeT Tejao Maccoi N Kr, MOAHSTOE Ha BBICOTY 15meTpa?
Kakyro paboTy 0HO MOKET COBEPIIMTH IIPH MaJaHUU Ha 3eMIII0?

23.  OmnpenenuTs MOIIHOCTH CEpJilla BANbIOBIIUKA B Ipoliecce PU3NYECKOr paboThl, 3HasA, YTO MPHU
OJIHOM yJIape OHO COBepIIaeT padoty, paBHywo 16 Ik, a B MUHYTY nenaeT npumepHo 240 ynapos.

24, [Tpu cxxatuu OydepHOIl MpyKUHBI XK/J] BaroHa Ha ScM mpowusBeneHa padorta 3,75 kJlxk. Kakas

cuna Tpedyercs Ui cxkatus 3Tod npykuHbsl Ha lem? Iloctpoiite rpaduk 3aBHCUMOCTH YIJTMHEHHS
MPYXUHBI OT BETUYUHBI IPUITOKEHHON CUIIBI.
25. [Tpu ynape nByx BaroHoB OydepHas mpykuHa ckainach Ha N cMm. XKectkocts npyxunsl 3000
kH/m. Onpenenuts paboTy MPH CKATUH MPY>KUHBL.
26. Kaxkas paGota npousBeneHa npu cxaTuu 0ydepHOU Mpy>KUHBI JKEeJIe3HOIOPOKHOTO BaroHa Ha N
CM, €CITU JUIsl CKaThs npy>KuHbI Ha 1 cM Tpebyetcs cuia 350000H?
27. TsoxenoBecHsIl cocTaB ¢ yriem maccor 6000t mpeogoneBaet moabem B 100 metpoB. Ha kakyro
BBICOTY MOHO HNOJHSATH Teno Maccod 100 Kr, ecinu HCMOIb30BaTh 3amac MOTEHIUAIbHOM 3HEPruu B
BEpXHEH TOUKE MorpemMa’?
28.  Baronerka JIBUranach Mo TOPU3OHTATHHOMY MYTH, Y€pe3 HEKOTOpOe BpeMs OCTaHOBUIach. Ee
KHMHETHYeCKasi SHeprus cTayna paBHa 0, a MOTEHIMAIbHAs OCTalach Hem3MeHHou. He Hapymmiics nu B
3TOM CJIy4ae 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUn?
29.  Jlns morpy3kd YIS B BaroH NMPUMEHSETCS JICHTOYHBIA TPAHCIOPTEP, KOTOPHIM IepeMeniacT
yroib BBEpPX IO HAKJIOHY Ha BbICOTY 5 M. B MuHYTY morpy3uuk npocrtaBisier 12T yris. Baron
3anonHsiercs 3a 5 MuH. Kakyto paboTy mpu 5TOM cOBepIIaeT TpaHcrmopTep?
30. TenyioBo3 TSHET COCTaB CO CKOPOCTHIO N KM/4, pa3BuBasi MomiHocTh 880 kBT. Kak Bemnnka B 3TOM
ciy4ae cuia Taru?
31.  Jlpuratenb ouCHOTO BeHTWIISITOpPA MMeeT MonTHOCTh 0,35 kBT. Kakyro paboTy oH coBepmuT 3a
N MUHYT.
32.  Bpuuciuthk paboTy, COBEpPIIAEMYIO0 AJIEKTPOMEXaHUYECKUM TOIbEMHHKOM B aBTOMACTEPCKOH,
KOT'JIa OH paBHOMEPHO MOJHUMAET TpaHCIopTHOE cpencTtBo Maccoit 800 kr Ha BbICOTY 2,2M.
33.  Kakyio paboTy HYKXHO COBEpIIUTH, 49TOOBI mmoe3nq wmaccod 1000 TOHH, MBFOKYIIUHCS CO
CKOPOCTBIO 72KM/4 YBETTUYHII CBOIO CKOPOCTH 110 108 xM/4?
34. Kaxkoit maccel rpy3 MOXKeT MOAHMUMATh MOJABEMHBIA KpaH CO CKOpOCThIO 1,5M/c, eciu y HEro
JNIBUTATEIb MOIITHOCTLIO 12kBT?
35. [TongbeMHBIN KpaH ¢ ABUTATEIEM MOIIHOCTHIO 8 KBT mMOAHUMAET Ipy3 ¢ MOCTOSTHHOM CKOPOCTBIO
6 M/mMuH. KakoBa macca rpy3a?
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36. Kakas pabota coBepmiaercss Ha THIPOCTAHLUMH B TEUYEHUE T0/a, €CIU CPEIHSS MOIIHOCTh
reHeparopa pasHa 2,5 MBT?

37. UYenoek Maccoit 70 Kr cryckaercs mo JiecTHUle AauHoi 20 M, pacrnonokeHHou noj yriom 30°
K Topu3oHTy. Haiinute paboTy Critbl TSHKECTH.
38. Brruuciute paboTy cuiIbl yIpyrocTH MPU U3MEHEHUHU JeOpMalui IPY>KUHBI KEeCTKOCThIO 200

H/MmMorx; =2cM o x2 =6 cM.

®opma npeaocTaBIeHHs pe3yabTaTa

BeimonHeHHbBIE 33/1a49K B TETPAIN ISl IPAKTHUECKUX PadoT.

Kputepuu onenkmu:
3a MpaBUIIHLHO BBITOJIHEHHOE 33]JaHHE BHICTABIISICTCS TTOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNEe BBICTABIIACTCS OTpUIaTeIbHas oieHka — 0 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Pa3znen 3 Moaekyasipuasi puzuka. Tepmogunamuka
Tema 3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOpHHU

IIpakTuyeckoe 3ansaTue Ne6. Pemenune 3ana4y no reme «Ocnopbl MKT. Pemenue 3axau na
YPAaBHEHHE COCTOSHMSA M1eaTbHOI0 raza»

Hesab: yrinyOuTh W KOHKPETU3UPOBATH MNPEICTABICHUS O MOJEKYISIPHO-KUHETUYECKOH TEOpHU
BCIICCTBA, HAYYUTHCA HUCIIOJIB30BAaTh 3aKOHBI MKT JJIsL pvaéTa OCHOBHBIX MMapaMETPOB COCTOSIHUSA rasa.
IIpakTnyeckas padora ¢popmupyer:
[1Py13, ITP62,ITPG6, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Boinosinenue padorsl cnocodcTByet hopmuposanuto: OK 01, OK 02, OK 03, OK 09, OK 06

MarepuanbHoe o0ecnieyeHue:

VMHAVBUAYAJIBHOE 3a/1aHUE, KOHCIIEKT JIEKIIMH, CIIPABOYHbBIE MaTEpHaJIbIL.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT U3 JBYX 4acTed — TeopeTHdeckond M mpaktudeckou. ITocme
U3YYEHUs TEOPETUYECKOTo MaTepHalia MOKHO IPUCTYNATh K BBIMOJIHEHHUIO MpakThuyeckoil yactu. Ona
COCTOUT U3 JIBYX M Ooiiee 3ajad JJsi CaMOCTOSATENBbHOrO BhlnosiHeHus. He 3a0bIBaiiTe 0 mpaBUIbHOM
odopmiiennu pemeHus. Ha BbIogHEHNE MPaKTUYECKOTO 3a/1aHusl OTBOJIMTCS JIBa aKaJIEMUYECKUX Yaca.

3aganme:

1. O3HakombTeCh ¢ KPAaTKUMHU TEOPETUYECKUMU CBEACHUSIMH O CCHUIKE
https://znanium.com/catalog/product/1012153 , §17,18, BeimucaB OCHOBHBIE ()OPMYJIBI B
terpaab, Hanpumep (17.1) u T.1. U3 yKa3aHHBIX naparpagos.

2. Pemmre 3amaun, caMOCTOATENbHO WCHOJB3ys NPUMEPbl M KpaTKHE TEOPEeTHUYECKUe
CBEJICHHSI.

Ilopsinok BbINOJHEHHSI padOThHI:
1. Wsyuute u BeImuUImuTe GOPMYIBI IO TaHHON TeMe:
2. Pazbepure mpuMephl PEIICHHBIX 3a1a4
3. Permnre caMocTOATENBHO 3a1a4n
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https://znanium.com/catalog/product/1012153

IIpuMepsl peleHus 3a1a4

1. Onpez[eJmTe KOJIMYCCTBO BEIICCTBA M YHUCIIO MOJICKYJ, COACPXKAIIUXCA B OJHOM KHUJIOIpaMME
YTJICKUCIIOTO Ira3a.

Hano: Pemenne:
Co; S NN e,
— m=lkr N, N, wu H
v=? 1/:m
Y7,
N D
Buiuucnenus: v _ 1xr

< 23m0m s N =23 Momb6 -10% 1/momb ~1,4-10% mr
44103 k2 | monw
Ortser: N=1,4- 10% mr

2. CKOJIbKO MOJIEKYJT KHCTIOpO/1a HaXOAUTCs B 00beMe 1 J1 ipu Temrieparype 0°C u naBuenue 133,3
Ila.

gaHO: Cc Pemenne
2 =
V=11 107w’ p =nkT n:%
-0
_ t=0°C | T=273%
N p
n=_—N=nv N=—-V
p=133,3 Illa v T
N-?
Buiuucnenus: y - 13330a 10"’

~35.10°  Otser: N = 3,5-10 mr
1,38-107% JJowcl K - 273K

3. B ra3zoBom Oamione emkocTthio 0,01 M3 maxomutcs ra3 mon nmaeBienueMm 20 kr/cm2 .Kakoit
0o0BbeM 3aiiMeT ras, eciu ,He U3MEHss €ro TeMIIepaTyphbl , OTKPHITh BEHTUIIb OauioHa? OKOHYaTeNbHOEe
nmasienue 1 kr/cm2.?

MHano: Pewenue:

Vi=0,01n" 1o ycnoBuio 3aaa4uu Temneparypa raza He MeHsieTcs,

P1=20 kr/cMm’=20%0,98*10° H/m’ MOITOMY NPOMCXOAUT H30TEPMHHECKOE H3MEHECHHE

P,=1 kr/em™=0,98*10° H/m” cocrosiHus raza. Ucnone3ys 3akon boitnsa-Mapuorra
p1Vi=p2Vz naxoaum Vo= p1Vi/pa.

V»-?

Boruncnenus: Vo= 20%0,98* 105*0,0]/0.98* 105=0,2(M3)
Omeem: V>=02 M.

4. T'a3 u30TepMUYECKH CXaT OT IMepBoHaudaibHOro oovema 0,15 m 3 no obwvema 0,10 m 3
JlaBneHue ero npu 3ToM NOBBICUIIOCH Ha 2 Kr/cM2 . KakoBo nepBoHavYabHOE J1aBieHHE Taza’?

JHawno: Pewenue:
Vi=0,15m" 1o 3akony boiina-Mapuorra P1V=P2Vs. Ho p>=pi+ Ap,
V3=0,10M3

. i | moITOMY p1Vi=(P1 +A P)V3, otkyna Py = AP*V,/V-Va;
AP=2 kr/cm =2*0,98*10"u/m~  P;=2%0,98*10°*0,10/0,15-0,10 = 3,9% 10° (H/Mz)
P,=? Omeem: P;=3.9*10°[1a.

5. Kak Benuko atmocgepHoe AaBieHue, eClid MpU JUIMHE PTYTHOTO cToji0uKa 12,5¢M B TOHKOM
TpyOKe JJInHa CTOJI0MKa BO3/lyXa B IEPBOM MOJIOKEHHE 7CM,a BO BTOPOM — 5 cM?
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Jano: Pewenue:

h=12,5¢cm B nepBom ciyuae gasneHue Bo3ayxa BHyTpH Tpyoku P1=Psr\-h. Bo BTOpom
1,=Tcem ciy4ae pa=panth. [o 3akony boiins-Mapuorra P, V,=P,V; rae V,=SL,,
IL,=5¢cm Vo=SL,. Toraa (pam-h)=(parth)SL,, otkyaa pyn=h(L1+L2)/L;-L,

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

6 CxaTelii BO3AYyX IOJAETCS B Ta3rojpiep o0ObemMoMm SM3 . 3a Kakoe BpeMs €ro HakadaroT 0

JaBJICHUS 7 Kr/cM2, eclii KOMIpeccop BcachiBaeT 5,5 M 3 arMocepHOro BO3AyXa B MUHYTY MpH
nasneHuu 1 kr/cm2 ? TemrepaTypy CUMTATh MOCTOSIHHOM.

Mano: Pewenue:
V3=5M3
P,=Txr/eM*=7*0,98*10°n/m’
V]=5,5M3/MMH=1 1126 e
P=1 kr/cm’=0,98*10u/m’

Jlns HakauMBaHMs BO3yXa B ra3roiabzep 10 aasinexus P,
KoMmmpeccop 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

nasjeHue crano pp. Ha ocnoBanuu 3akona boitna-Mapuotra
P,V'=P,V; umu P,V,t,=P,V,, otkyna t,=P,V,/P,V,
t = 7%0,98*10°*5%12/0,98010°*1,1=380(c).
Omeem: t = 380 c.

t-?7

7. OTkpblTas crekissHHas TpyOka minHO0 40 cM HamoloBHHY mHorpyxeHa B pryTh. Korma

BEPXHUH KOHEI| TPYOKH 3aKPBUIH ¥ IOJHSUIM €€ 10 YPOBHS PTYTH B COCYZ€, TO BHICOTA YPOBHS PTYTH B
TpyOKe okazanack paBHOM 15 cMm. KakoBo armochepHoe naBieHue BO BpeMsi OrbITa?

Hano: Pewenue:

=40 cm  [lo 3axony boiins-Mapuotra P;V,=P,V, rae p;=H-pasuoe armocdhepromy

,-15¢cm  naBnenue BO3ayXa HaJ PTYTHIO 10 3aKpeITHs OTBepeTHi, a V=L/2S-ero odnem;
P = P-1, V,=(L-L,)S-cooTBeTcTBEHHO AaBNIeHHE U 00bEM BO3AYXA HAJl PTYTHIO

H-?

NOCJe TOro, KaK e 3aKpbuld U MOJHSIH 10 YPOBHS PTYTH B cocyae. B npeasiayume
Belpaxkenus P,V,=P,V,Bmecro PP, V, V, noacraBum nx 3Hauenus:
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.

Pemuthb 3a1a4n caMoOCTOATEIBHO
Bapmuanr 1

1. Haueptute rpaduku ©30TepMUIECKOTO, H300apHOTO M U30XOPHOTO MPOIIECCOB B KOOPIWHATAX
PuV;PuT;TuV.

2. U neanpHblil ra3 cHauaiza n300apHO pacIIMPHIIM, a 3aTEM M30TEPMUUYECKU CXKAIIU J0 MPEXKHETO
oowvema. 306pasute st nporecchl B koopauHatax Pu V; PuT; Vu T.

3. B cocyne maxomgutcst m=14 kr azora npu T=300 K u maBnenun p = 8,3*104 Ila. Onpenenure
oobeM V cocyna.
4. Tlpu ckaTMW HEM3MEHHOT'O KOJIMYECTBA HWACAIBLHOTO Tra3da 0o0beM yMEHBIIHJICS B 2 pasa, a

TEeMIIEpaTypa yBeJInumiIach B 2 paza. Onpenennure, Kak U3MEHUIIOCH JaBJICHHE ras3a.
Bapuanr 2

1. Ha puc.1
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M300pakeHBI JIBE M30TEPMbI OJHOM M TOW K€ MaccChl ra3za. UeM OTIMYArOTCS COCTOSHHUE Ta30B,
€CJIM ra3bl OJIMHAKOBBIE? YUeM OTIIMYAIOTCS Ta3bl, €CJIM TEMIIEpaTyphbl Ta30B OJWHAKOBBIE? YKa3aHUE:
BOCIIOJIb3YiiTECh YpaBHeHUEM Kianelipona-Menpeneena.

2. WpeanbHbl Ta3 cHayalla HarpeBajiCsi NpPH TMOCTOSHHOM JaBJICHUHU, MOTOM €ro JaBJiCHUE
YMEHBIIAIOCh MPU MMOCTOSTHHOM 00beMe, 3aTEM ITPH MOCTOSTHHON TeMIiepaType 00beM ra3a YMEHBITUIICS
710 TIepBOHAYAIILHOTO 3HauYeHus. [locTpouts rpaduk B KOOpAUHATHBIX OcsX V-T.

3. B cocyne BMectumocthio V=0,83 M 3 HaxoguTcs m=2 Kr a3ora npu aasieHuu p = 2*105 Ila.
Omnpenenure Temrepatypy T azora.

4. Temneparypa V1=2 monp kuciaopoaa, Haxogsuierocs B cocyne, pasa T1=300 K. Onpenenure
temrepatypy T2 Bomopojaa, HaXOISIIETOCS B COCYAE TOM e BMECTUMOCTU INPU TOW e JaBJICHUH,
B3SITOr'O B KOUYECTBE V2=2 MOJIb.

®opma npegocTaBJieHHs pe3yJabTaTa

BeimosHeHHBIE 3a1a4¥ B TETPAIH IS IPAKTUYECKUX PadOT.

Kpurepun oneHku:
3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTENIbHAS OlICHKa — 1 Oa.
3a HeNpaBUIILHO BBIITOJHEHHOE JEHCTBHE, 3a/laHUE BHICTABIISIETCS OTPHILIATeIbHAs OlleHKa — () 6asuioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% nmpaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89% npaBUITBHBIX OTBETOB
Oyenka «yooenemeopumensbHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 3.2 OcHoBBI TepMOAMHAMUKH. TenioBbIe MAIIMHBI.

IMpakTunyeckoe 3ansitue Ne 7. Pemienue 3aga4y no reme «OcHoBbI TepMoanHaMuKu. [Ipumenenne
NepBOro HavaJjia TepMoAMHAMHUKH K u3onpoueccam. KII/I renoBbIx aABuraresiei»

Henb: Ha mpumepe pelieHUs 3aady W3YYUTh 3aKOH COXPAHEHHUS SHEPIHMHM MPUMEHHUTEIBHO K
TEIUIOBBIM IIpolleccaM, MYTSAX H3MEHEHUS BHYTPEHHEH HHEepruu Tel, aauadaTH4YecKoM Ipoliecce,
MpUHIMIIE PaOOTHI TEMJIOBOM MAlINHBI.

IIpakTnyeckas padora popmupyer:[1P62,I1P66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10
Beinosinenue padorsl cnocodcTByer popmuposanuio: OK 01, OK 02, OK 03, OK 09, OK 06

MarepunanbHoe obecrniedeHue:

WHAMBUAYaJIbHOE 33/1aHH€, KOHCIEKT JIEKIIUA, CIIPAaBOYHbIE MaTepHAIIbI.

Yka3anmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOpETHYECKOW M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IPUCTYNATh K BBINOJIHEHHUIO MpakTHUecKoi dactu. OHa
COCTOUT U3 JIBYX M Ooisiee 3ajad sl CaMOCTOSTENIBHOrO BbIONHEHUs. He 3a0ObiBaiiTe 0 MpaBUIBHOM
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O(bOpMJIeHI/II/I peH_ICHI/ISI. Ha BBITTIOJIHCHUEC HpaKTI/I‘-IeCKOFO 3aJaHuA OTBOAUTCSA uemolpe AKaICMHUYCCKUX
yaca.
3ananmue:
1. O3HaKOMBTECH C KPATKUMH TEOPETHYECCKUMHU CBEICHUSIMHU
2. PCH_II/ITe 3aga4u, CaMOCTOATCIBHO I/ICHOJIB?;YSI HpI/IMepr nu KpaTKI/Ie TeOpeTI/I‘IeCKI/Ie CBCACHUA.

Ilopsinok BbINOJIHEHUs padoOTHI:
1. V3yuwnte n BeIUIIATE GOPMYIIBI 10 JAHHOU TEME:
2. Pas0epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMmocTOATENHHO 3a/1a9U

KpaTKne TECOPETUYCCKHUE CBCACHUA

Tenmoobmen (Tertonepenaya) — OOMEH BHYTPEHHEW HHEpruei 0e3 COBEPIICHHS MEXaHHYECKOM
paboTHI.

KonuuecTtBo termnotsl (Q) — aHeprusi, nepefanHas B pe3yabTaTe TeriooOMeHa.

VY nenbHas TEIUIOEMKOCTD (¢) — KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE Uil HarpeBaHusi | Kr BelIecTBa Ha

:& [c]=1 LS
MAT kr-K

1K (1°C). [c

— YpaBHCHHUEC TCIIJIOBOT'O OajaHca.

[>2Quun = > Quon

Q JIx
. =(- =— = 1_
l'openue: . q m [q] -

VY aenpHas TemioTa CropaHus (CI) — KOJIMYCCTBO TCIIJIOTHI, BBIACIACMOC IIPHU CTrOPAHUN 1 xr TomMBa.

Hapoo6pa303aHHe-nepex0)1 BE€HICCTBA U3 ) KUJIKOT'O COCTOSIHHSA B F&3006p83HO€.

“rm) |r=Q| =12
Q=r-m| |r [r] = -

V nenbHas TemioTa mapoodpazoBanus () — KOJTMIECTBO TEIUIOTHI, HEOOXOAUMOE JUTS MIPEBPAILCHUS B TIap
1 KT *KMIKOCTH IPU MOCTOSIHHOM TeMIieparype.

IInaBneHue — nepexon BeuiecTea nu3 TBépI[Ol"O COCTOSAHHA B ) KUIKOC.

1= m=1e

m KI'

V nenbHast TEII0TA MUIaBiIeHus (A) — KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE IS TUIaBJIeHHs | KT BEIIeCTBa
P TEMIIEpaType IIaBICHHUS.

IlepBoIii 3aK0H (HaanO) TCPMOAMHAMHKH . U3MCHCHUC BHYTpeHHCﬁ SHEpPTrUun AU cucremsl paBHO CyMMC

KOJIMYECTBa TEIIOTHI , epelaHHOro cucrteMe, U paboThl A, COBEPILIEHHOM HaJl HEil BHEIIHUMU CHJIaMU
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[Ipumenenue nepBoro Havyajia TEPMOJIMHAMUKH K U30IIpoLieccaM

| H30TepME9ecKHEi DpodIecc, oxopbil mpomecc, | Hs00apHbil mpomece, | AJEalaTHYecKHE Dpomecc,
T =const ¥V =const p=const g ={
AU=0 = 0=4_ |4.=0 = 0=A 0=AU+4_, i =-AU

TennoBas mMammHa — MalIMHA, COBEPIIAIOIIAs MEXaHUYECKYI0 paboTy 3a CU€T BHYTPEHHEW SHEpPIruu

TOILIUBA.
PaGouee Teno — ras, coBepiaronuii paboTy B TEIIOBOI MallnuHE.

HarpeBarenb — ycTpoicTBO, coo0Iaroiiee padboueMy Telny KOJIHMYECTBO TEIUIOTHI Q1 IIpH TeMmIepaTrype
T1.

XOJNOAWIBHUK — YCTPOMCTBO, OTHHMArOIIee OT paboyero Tena KOJIMYECTBO TEIIOThl Q mpH
temreparype 1>. |
]—i — T2 o
Nmax = T IR
1 |

IlpuMepsl pereHnst 3a1a4

1. B amomunueByro kactpronto Maccout 0,15 xr Hanurto 1,2 Kr Bozbl Ipu 20° C. Ckombko KUIIATKY
HYKHO JIOJIUTH B KaCTPIOJIIO, YTOOBI TEMIIepaTypa BOJbI cTana 50°C? [ToTepsiMu Teruia B OKpPYKaIOIIYIO
cpeny npeHeopedn.
JaHo: Pemenue:
m,=0,15 kr nonydeHHoe Termno Q1=C,My(0-ty); Q2=C,Mj,(0-ty)
my=1,2 xr oTaaHHoe Termno Qz=C,.m; (t-0)
t=20°C ypaBHeHHe TemoBoro 6ananca Qi+Q,=Qs
—100°
t=100"C Co My (0-t)+M,.Ca (0-t)=C, M, (£-6)
6 =50°C m,= (¢,m, +m,c.)(0-t,) =
0 C, (tr - 9)
Ca=920 JIx/kr C (4200-12+0,15-920)-(50-20) _ .,
. 4200 - (100 — 50) e
cx= 4200 Ix/xr C
Ortser: 0,74 kr
m, —?

2 B mporuecce uzobapHoro pacumpenus ra3y nepenano 6 MJx temnotsl. [Ipu 3Tom ras cosepiaet
pabory 1,2 MJx. U3menunace in BHYTpeHHsIs SHepTHs ra3a? Harpescs ra3 wim oxJiaauics.

Jlaro: «CU» PeweHwne: | BoluncneHus:

A'=1,2 M]Tx

6-10°M |AU=Q-A" | AU=6-10° Ok-1,2-10° Lk =
37

1,2-10°Mx = 4,8-10° Ok



Q=6 Mk

AU-?

3 Onpenenure MmakcuManbHbii K1l TerioBol MamumHel, €ciii TeMIlepaTtypa ero HarpeBaress 227°C, a
TeMIIepaTypa X0JIOIUIbHIUKA — 27°C.

cn PeweHwne:

I[aHO' PeweHwue:

t,=227°CT1=500K | n = LT

T 1, B0OK —300K _

0.4
500K

t,=27° ¢ T2=300 K

T]max—?
4, Bopmopon maccoii 4r, 3anumast nepBoHadanbHbiii 00beM V1=0,1M3, pacmmpsiercs 10 o0bema
V2=1m3 . Onpenenute: 1) Al-padoty raza npu nzodapHom mpotecce, 2) A2-paboty raza npu
n3oTepMuUeckoM mpoiiecce. Hauansnas temmneparypa raza T1=300K.

Hano: Pewenue:

m=4r=4*10"kr 1) I1pu n3o6aprom pacimpennu (py=const) ra3 coBepiaer pabory
V=010’ A=pi(V2-Vy) (1)

Vy=1m’ JlaBnenue raza onpenensem u3 ypauenus Knaneitpona-Menjeneesa:

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

T,=300K 2) Ilpu u30TepMuuEcKOM paciIMpeHue ra3 copepaer padbory
Ay-? A;=m/MRT,InV,/V, (4) (Inl10=2,3)
A-? Brruucnenus:

1) Ai=4*107kr*8,3 1 i/ (Momb*) *300K/2* 107 kr/moms*0, 1™*(1n™-0, 1n”)=4.5* 10" [k
2) Ay=4*107kr/2* 10 kr/mons*8 31 I/ (Mo *k)*300K*In1n*/0, Ine'=11,5%10° [Tk
Omeem: A;=4,5%10" 11k, A= 11,5%10°

S. Omnpenenure nzmeHenne BHyTpeHHel sHeprun AU jbpaa Maccoil m=5 K B IIPOLECCE €0 TasHUS
(nyaBieHMs ) TP HOPMAIIBHBIX YCIOBHSIX.
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Jano: Pewenue:

m=>5 Kr W3menenne BHyTpeHHe JHEPriyu U3 NEPBOro 3aKOHA TEPMOANHAMHKH:
A=3,35*10° Jlk/xr Q=AU+A. Otcropa AU=Q-A. JIns tasuus neodxoauma tennora Q=Q,, =
Pi=1,01*10°Tla Am, A-yzenbHas TennoTa niasnesns. Macca oGpa3oasuieiicst BObI myoo
T=273K Oyner paBna macce nbaa m. O6bem Boabl V; 00pa3soBasiuuniics u3 bja
p=0.9*10°kr/M’ V), Gyjer MeHble, TAK KaK IIOTHOCTb BOBI Py2o OOIBLIE IIOTHOCTH JIb/d
pr20=10"kr/™’ ps. [lpn nnasnennn nbaa cosepiuaercs padbora A=py( Va- Vy).

YuntsiBas, uto p=m/V,onpenensem V=puo; Vi=m/p, CnenoarensHo,
AU-? A=po(m/pr20-m/p1)=Po m(p-pr20/pspr2o) Beruncnenns:

Q=3,35*10° ox/xr*5kr=1,7*10° .

A=1.01*10°TTa*5kr*0,9% 10 kr/m*-10°kr/v’/0,9%10° kr/m® 103Kr/M3=-55117K

AU=1,7*10°Jbk-(-55k)~1,7%10° [k

Omesem: 1,7%10°[1x
6. Temnepatypa HarpeBaTesns wujeanbHOM TemwmoBod MammHbl TH=500 K,Temneparypa
xonomunbHUKa Tx=300 K. Onpenenure KIIJI TerioBoil MamuHbl N ¥ TewioTy Q H, NOJYyYEHHYIO OT
HarpeBaTelisl, €CIIM 3a OJWH IIUKJI MalinHa copepinaeT padoty A=400 Jx.

Jlano: Pewenue:
T,=500K Ko duument nonesnoro AeifcTais Ten10Boi MalMHb ONpeensercs no
T=300K opmyne : 1= Tu-Tx/Tw (1) wm n=A/ Qu (2).
A=400/1x U3 dopmyast 2 cneayer, uro Qu=A/m
n-? Qu-? Borncnenns: n=500K-300K/500K=0,4; Qu=400/Dx/0,4=10001x=1xIx.
Omeem: 0= 04; Qu= 1x/lx.

PemuThb 3a1a4u caMOCTOATEIbHO

B ycnoBuu 3a1a4 OTCYTCTBYIOT HUGPHI. 3HaUCHHUS (PU3HMUECKUX MTapaMeTpOB 3TUX 3a/1a4 HEOOXOMMO
OpaTb u3 TaOnMIbl 1: MO BEPTUKAIBHOW CTPOKE yKa3aH HOMEp BapHaHTa, [0 TOPU3OHTAJIBHOW — HOMEp
3aJauu.

1.  Kakum crocobom — coBepiieHneM paboThl WM TEIUIoNepenadyeil M3MEHSETCS BHYTpPEHHSS
SHEprus JAeTald B CIEAYIOUIMX clydasx: 1) cTporaHue jAeTaiu; 2) HarpeBaHue JeTadd B TEe4Yd Iepen
3aKajkoi; 3) ObICTpOe OXJIaKICHHUE JETAIH B BOJIE (3aKaika)?

2. PabGoune ropsuux II€XOB HOCSAT KOMOMHE30HBI, MOKPHITHIE METAUIMYECKUMHU ONECTSAIUMHU
yemryikamu. [loueMy OHM XOPOIIO 3aIIMINAIOT YETI0BEKA OT JKaApbI?

3. Boxy maccoit m narpenu ¢ temmeparypsl Tq1 10T, Kakoe KoauuecTBO TEIUIOTHI 3aTpaTuin Ipu
Harpese. (C;=4200/x\kr-K)

4. OmnpenenuTb Maccy Harperoil Bojbl, ecinu ais e€ HarpeBa Ha AT 3aTpaTwind KOJMYECTBO
ternoThl Q. (C, = 4200 Jx/xr - K)

5. OmnpenenuTh Maccy CropeBIlIEero KaMEHHOI'O YIJIsl, €CJIM NP CropaHuu Beiaenunoch Q Jxoynei
TernoThl. (=29MJIx/kr)

6. Coupr Maccoi M wucnapwica. OnpenenuTh KOJWYECTBO TEMJIOTH, 3aTpayeHHOe s
BbImapuBanus ciupTa. (r=0,85 MJx/kr)

7. OmnpenenuTh KOJMYECTBO TEIJIOTHI, HEOOXOIMMOE MJISi PACIUIaBICHUS  OJIOBSIHHOTO CJIMTKA
maccoir m. (A= 0,59 MJx/kr). Kakoe KoOJIMYeCTBO TeIja BBIACIUTCS TPH OXJAKICHHUH ITOTO
pacIIaBIEHHOIO CIIUTKA?
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8. T'a3 mox naBnenuem P; m3o0apHo pacmmpuics u cosepmmn pabory 25 JIx. Ha ckombko
YBETUYWICS 00BeM Taza’?

9. TepmoamHammueckoit cucreme nepenano Q Jlx rermnorel. Kak M3MEHHUTCS BHYTPSHHSISI SHEPTHUS
CHUCTEMBI, €CJTM OHA coBepimia padory A?

10. IIpm wm3orepmumueckom pacmupenun (T=const) razom Opuia coBepiieHa pabora A. Kakoe
KOJMYECTBO TEII0Thl Q coob1ieHo razy?

11. Bpraucauts KIIJ[ TernnoBoil MaluHel, €Ciy Temieparypa Harpesarens T, xonoaunbHuka To.

12. Kakoli momkHa ObITh Temmeparypa HarpeBatens Ti, uroOsl KIIJ[ nBurarens coctaBis M OpH
TemnepaType XoJoauibHuKa Tp

13. TemmoBas anekTpocranius MontHocThio 2400 MBT notpebnser 1500t yrnst B wac. Kakos KIT/I
craHuuu?

14. Jlis TOBBIIIEHUS] TBEPIOCTH U IMPOYHOCTU CTAJbHBIX H3JEIHN MPUMEHSIOT 3aKalKy
(HarpeB O HEKOTOPOW TeMIepaTyphl C MOCIEIYIOIINUM OBICTPhIM OXJaxaeHueM). Kakoe konnuecTBo
TEIIOTHI HEOOXOAMMO, YTOOBI HArPeTh CTaIbHON MOJOTOK Maccor S00r ot 17 mo 817°C? Beruucmiure,
KAaKo€ KOJMYECTBO TEIUIOTHl BBIAEISAET MOJOTOK, €CIM €ro OXJIAXAAIT B JKUAKOM KHCIOpPOJE,
temmeparypa kotoporo -183°C. Y nenbnas ternoeMkocTs ctainu 460 [Ix/ kr-°C.

15. Kakyto maccy kokca motpedyercst cxxeub, yTo0bl Harpets 10T uyryna na 10°C?

16. B nnaBuibHyto neus 3arpysuwiu 2000 xr uyryna, B3storo npu 20°C. Kakoe xonuuecTBo
TEIUIOTHI 3aTpadeHo B Hel Ha ero 1uraBineHue? CKoibko jbjaa, B3sAToro mpu 0°C, MOXHO ObLIO OBI
pacmiaBUTh 3a CYET ITOTO KOJIMYECTBA TEIIIOTHI?

17. B maBwiibHOMW meun 3a OAHY IUIABKY MONY4YwiIn 250 Kr alfOMUHUS TIPH TeMIeparype
660°C. Omnpeznenure, HACKOJIBKO M3MEHWIIACh BHYTPEHHSS] HHEPrys aJOMUHUSA, €CIU €ro HadajbHas
temmeparypa osi1a 20° C. Y nenpHas TeruioTa ruiaBieHus amroMuaus 3,9 MJDK/Kr.

18. UyryH B NUTEHHBIX IIeXax IUIaBAT B I€4ax, Ha3blBaeMbIX BarpaHkamu. Ormnpenenute
KOJIMYECTBO TEIJIOThI, HEOOXOAUMOE ISl TUIaBKU 6T YyryHa, JOBEJEHHOTO JI0 TEMIIEPAaTyphl IIABJICHUS.
VnenbHas TerioTa miasiaeHus ciuiaBa 138 270 Jx/kr.

19. JloM yepHBIX METaJIJIOB MEPEIIABISAIOT B CTaJlb B MapTEHOBCKUX Neudax. Kakoe
KOJIMYECTBO TEIJIOTHI HEOOXOIMMO JIJIsl HarpeBaHusl U paciuiaBieHus 10 T CTalbHOTO JIoMa, eCiu
HavanpHas Temnepatypa ero 20°C? Temneparypa miasnenus cranu 1400°C.

20. Kakyro paGoTy coBepiimi uaeanbHbI OJHOATOMHBIN ra3 U Kak MpH 3TOM M3MEHHIACh
€ro BHYTPEHHSS PHEpPrusl Ipu U300apHOM HarpeBaHUM JABYX MoJjeil raza Ha 50 K? Kakoe konnuecTBo
TEIUIOTHI MOJIYYUJI ra3 B Mpoliecce TermiooomeHa?

21. 3. [lpu agmabatHOM pacmmMpeHuHn Bo3ayxa Obuta coBepiieHa padora 200 k. Yemy
paBHO U3MEHEHHE BHYTPEHHEH YHeprun Bo3ayxa?
22. 4. WneanpHbI Ta3 HarpeBajcs MPH IOCTOSHHOM JAaBJIEHWU, TOTOM €ro JaBJICHHUE

YBEIMUMWIOCh MpPU TOCTOSSHHOM oOOBbeMe, 3aTeM MpHU TOCTOSHHOW TemIepaTrype [aBieHue Trasa
YMEHBIINJIOCH JI0 TepBOHavasibHOro. Hapucosarh rpaduk B KOOpAMHATHBIX ocsx P-V.

23. 5. MneanpHblit ra3 nomyumst koaudecTBo TernoTsl 300 [l u coBepmn padoty 100 k.
[Ipu 3TOM Kak U3MEHUIIACh €r0 BHYTPEHHSIS SHEPTUs?
24. 6.Temneparypa xonoawibHuKa TemioBo mamuebl 300 K, TemnepaTtypa Harpesarens Ha

300 K Oombmie, ueM y xonoawibHuKa. YeMy paBeH MakcumaiabHO BO3MOxHBIH KIIJ[ TemoBoii
MallIuHbI?

25. 7. UeMy paBHa BHYTPEHHSSI DHEPrUs 5 MOJb OJHOATOMHOTO HJEAJIBLHOIO Tra3za IpHU
temneparype 47°C?

®opma nmpeacTasJieHus pe3yJbTara:
BrmogHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepum ouenku:
3a mpaBUIIHHO BBIIOJHEHHOE 33 JaHHE BBICTABIISETCS MOJIOKUTENIbHAS OlleHKa — 1 Gasu.
3a HeNpaBWJIBHO BBINIOJHEHHOE JEHCTBHE, 3aJJaHNE BBICTABIIAETCS OTpUIIaTENbHAsA olleHKa — 0 OaoB.
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Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopowoy svicmasisemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoos1emeopumenbHoy svicmasisiencs 3a menee 60%0 npaBUIBHBIX OTBETOB

Tema 3.3 ArperaTtHblie cOCTOSIHUS BelecTBa. @a3oBble NMepexoabl

IIpakTuyeckoe 3ansaTue Ne§. «CBoiicTBa TBepabIX Tes. Buasl 1epopmanmm».

He.ﬂb: HAY4YUTHCA NPUMCHATH 3aKOH FYKa K pCHICHUIO HEKOTOPBIX (1)I/I3I/ILIGCKI/IX 3aJia4, HAYy4YHUTbCA
OTJIMYATh A0COJIIOTHOE K OTHOCUTEIILHOE YAJIMHCHUC.

IIpakTuyeckas padora popmupyer:I11P62,11P66, I1P67, JIP1, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP8&, MP10.
Boinosinenue padorsi cnocodocTByeT hopmupoBannio: OK 01, OK 02, OK 03, OK 09, OK 06

MarepuanbHoe oOecnieyeHue: TEeTpaiab JUid MPAKTUYECKUX pPabOT, pyyka, METOIUYECKUE
PEKOMEHIALIMH TI0 BBIIOJTHEHUIO PA0OTHI, JIMHEHKA, KapaH arll.

Yka3anmue: [IpakTrueckas pabota cOCTOUT U3 ABYX YacTe — TEOPETUYECKOM M MPAKTUYECKOU.
[Tocne n3ydeHus TeopeTUIecKoro MaTepruaia MOKHO MPUCTYIATh K BHIIIOJHEHUIO IPAKTUUECKON YacTH.
Ona coctouT W3 JAByX U Ooree 3agad Juis CaMOCTOSITENLHOTO BbINONHEHUsA. He 3a0biBaiite o
NpaBUIHLHOM OGOpMIIEHHH penieHrs. Ha BBINOJHEHHE MPAKTHUYECKOW OTBOIMTCS JIBa aKaJIEMHUYECKUX
qaca. [Topsnok BeinonHeHus paboTh

ITopsinok BbINoJIHeHUs padoThI:
1. PaccMoTpuTe TeopeTHMUECKHIl MaTepuan MO TEeMe U MpUMEpPbl pelleHus 3aaad (CMOTpH
METOAMYECKOE ITOCOOHE).
2. Pemmre camocrosTensHyI0 padoty. OdopmuTe perieHne MICbMEHHO B TETPAIH.

Xoa padoThI:

1.Teopus.
Buasi nedpopmanuu. 3axkon I'yka.
Jlepopmayueri Ha3pIBAIOT M3MEHEHUE (POPMBI Wi 0ObeMa Tea.

VYnpyeoii nazpBatoT nedopMariuio, KOTopas MOJHOCTHIO MCUE3aeT IMOCHe MpEeKpalleHus AeHCTBUS
BHEIITHUX CHJIL.

Heynpyeoui (nnacmuueckoti) Ha3biBaloT JedopMaliiio, KOTOpas HE HCYe3aeT MOcje MpeKpallieHus
JIEMCTBUS BHEITHUX CHIL.

Cuna, BO3HHKaromas B pe3ynpraTte JAedopmanuu Tela W HAmpaBlIeHHass B CTOPOHY,
MIPOTUBOIMOJIOKHYIO NEPEMEIIEHUI0 YaCTUIL Tela MpH eopMaliii, Ha3bIBACTCS CUNLOU YNPY2OCU.

[TpuunHO#l nedopmanuu Tena SBISETCS JBHKEHHE OJHOM YacTh OTHOCHTENBHO JApPYrou, a
CJeICTBUEM JIeOopMaIINH TeJla SBIISIETCS BOSHUKHOBEHHE CHIIBI YITPYTOCTH.

Bunaer nepopmaruun
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Jedopmarust pacTskeHUS (CKATHS)

- 910 nedopmManus, TPU KOTOPOW H3MEHSIETCS PACCTOSHUE MEXIy NapauieIbHbIMUA CIOSMHU
YIPYroro TBEPIOIo Tena.

[Tpu nedopmarum pacTskeHHs yBEIUUNUBAIOTCS pa3Mepbl Tea.
[Tpu nepopmaruu cxxaTrsi yMEHBIIAIOTCS pa3Mephl Tea.
Jedopmarus pacTspkeHHs (CKaTHs) XapaKTepu3yeTcs: abCOMOTHBIM YATMHEHHEM.

AOCOJIIOTHOE Y/UIMHEHUE IIOKAa3bIBAE€T HA CKOJBKO HM3MEHSIETCS JJIMHA Tejla [0 CPaBHEHUIO C
NepBOHAYAJILHON JUTMHOW 00pasiia.

Al=l-1g

a5

2

A'1> 0 nedopmanms pactsokenust A 1 < 0 nedbopmarus cxaTus

OTHOCUTENIBHBIM  YIJIMHEHHWEM Ha3blBalOT (U3UYECKYI0 BEIUYHMHY, pPAaBHYIO OTHOIICHUIO
a0COJIIOTHOTO YJIMHEHHS K TIEPBOHAYAILHOM JUTMHE 00pa3Iia.

Hedbopmarus nzruda

Hedopmanun u3ruba mnoaBepraercs TeNO, 3aKPEIJICHHOE C JBYX CTOPOH M HarpyKeHHOE
noceperHe, JIN00 TeJo, 3aKPENIeHHOE ¢ OJJHOM CTOPOHBI U Harpy>kKeHHOE C IpYTroil CTOPOHBI.

[Tpu nedopmarnmm u3ruba BOTHYTas 4acTh Tejla IMoABepraercs JAedopMalluu C)KaTus, BbIIYyKJas
4acTh TeJa MmoJiBepraercs Ae(opMau pacTsKeHUs.

YroOBbI TeJIa MEHBIIIE MOIBEPTAIUCH, NeOPMALIUU U3TH0a, UX JACTAI0T TPYOUaTHIMH.
Hedopmarus cipura

- 9T0 Takas JedopMmanusi, IpU KOTOPOH NPOUCXOAMUT CMEUIeHHE (CIABUT) MapaJljIe/IbHBIX CIIOEB
YIPYToro TBEPAOTo Teja IPYr OTHOCUTEIBHO APYTa.

Hedopmarus kpyueHust

I[C(I)OpMaL[I/II/I KpY4YCHHS IMOABEPTacTCA TCJIO, OJUH KOHCI KOTOPOTO 3aKPCIJICH, a4 K IPpYroMy KOHIY
MMPUIIOKEHBI ABC CHUJIbI, PABHBIC 110 MOJAYJIIO U IIPOTUBOIIOJIOKHBIC IO HAIIPABJICHUIO.

3axoH ['yka
Cuna ynpyroctd, BO3HUKAIOUIas MPH MalbIX AeGopManusx Tejia, MPOMOPLUOHATIbHA YIUTMHEHUIO

TeJa U HaIpaBJlieHa B CTOPOHY, IPOTUBOIOJIOKHYIO HAPABICHHUIO IEPEMEIICHUI YacTUII Tea.
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Fy=-xkX

K - >KkecTKOCTb Tena, 3aBUCHT OT (OpPMBI M pa3MepoB Teja, W OT Marepuaiga, M3 KOTOPOro
U3IOTOBJIEHO TEJIO, X - CMEIIEHUE.

m

Jiis nedopManuii pacTsKSHUS U CKATHSL:

Al =/(—{,— abcomoTHas aepopmanus (yLUIMHEHUE), M.

e= AL _ ormocurenpuas nedopmanus (yaivHenue), 1.

EO
{0 — HaJaJbHas JJINHA TEJIa, M;
{ — KOHEYHas JIJIMHA Tella, M.
Fynp. — cHIa ynmpyrocts, BOZHUKAIOMIas pu J1eopMaliy Tena 1 HalpapJIeHHas IPOTHBOIIOIO0XKHO
CMEIICHUIO YacTull Tena, H.
S — mToma e MOMEePEeYHOro CEYCHHS TeTa, MePIICHIUKYISIPHOTO JIMHUW JICUCTBUS CHITHI, M2,
Mexanuueckoe nanpsscenue o — Gu3ndeckas BETUUMHA, ONIpeeisieMast CHIION yIpyrocTH,
JeHCTBYIOIIEH Ha eMHUILY TUIOIIA I TIOTIEPEYHOTO CEUSHUS Tena.

3axon I'yka: ipu MalbIX ynpyrux aedopMaiusx MEXaHU4YeCKOe HalpsyKeHUE MPSMO MPONOPIHOHAIBHO
MOJTyJIF0 OTHOCUTENBHOU AedopMaliu Tena.

c=E-|e],
rac E — MOI[YJ'H: prerCTI/I BCIIECTBA UIIN MO,Z[yJ'IB IOHl"a, Ha.

oo _Fb_ . —XapakTepucruka BemecTsa.

Cranb: E #2.10" Ila; pesuna: E ~10" ITa.
[E]=TIla
(E — mexanuueckoe Hanpsbkenue npu Al==~).
s=Ele|= F_gAlp_ESAl

S 0 IO

O6o3HaunM k = IIE—S — JKECTKOCTB (K03 PUIIMEHT yrpyrocty), Toraa: Fyn, = -KAL («» 1.x. Fypp mpoTHB
0

AL) nmn Fypp = -kX (X = AL)

[K]= H (cuma mpu abconoTHOM Aedopmaruu 1 m).
M
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[Tpumeps! pemieHus 3a1a4 pacCMOTPETh B TOCOOUHU

(n

10.

11.

12.
13.
14.

15.
16.

17.

18.

19.

20.
21.

Pemuth 3agaun

- HoMep 8auile2o 8apuanma no CNUCKY)

3ayeM Ha TOYHBIX U3MEPUTENILHBIX HHCTPYMEHTaX yKa3biBaeTcs Temmeparypa (06srano 20 °C)?
OO6bsicauth ¢ Touku 3peHuss MKT coenmHeHuwe neraneil ¢ momoripio kies. [louemy TBepibie
MaTepuaibl CKIEUBAIOTCA TPyJHEE, yeM IulacTuyHble? YeM coennHeHue JeTaneil nassHueM CXOIHO
CO CKJIEMBaHUEM?

IIpu coenuvHeHuun neranell massHUEM MOBEPXHOCTU MPEIBAPUTEIBHO 3a4YMINAIOT OT 3arps3HEHUN U
OKCHJIOB, MHAU€ UKW MPUMoii He mprcTaeT K HUM. Kak 3T0 MOKHO 00BSCHUTH Ha OCHOBE 3HAHUMN
0 CUJIaxX MOJIEKYJIIPHOTO B3aUMOJIEHCTBUSA?

Urto 00111ero Mex 1y CBApKOi METaNIOB U MassHUEM HX?

JUi coequHEHMs aJIOMUHUEBBIX IIPOBO/IOB, a TAKXKE JeTajlel U3 MEIU, HUKEIIS, [IMHKA IPUMEHSIOT
TaKk Ha3bIBAEMYIO XOJOJHYI0 cBapKy. CoenuHsieMble MOBEPXHOCTHU YKIIAJbIBAIOT B HAXJIECTKY H
C)KMMAIOT TIpeccoM 0e3 mpenBapuTesbHOro HarpeBa. OOBSCHUTH, MOYEMY IOJIYy4YaeTCsl MPOYHOE
coequHeHme. B yem 3akiioyaercs CylmHOCTh CBAPKH IJIaBICHUEM?

[IpoHMKHOBEHHE aTOMOB HEKOTOPHIX META/UIOB (AJIOMHHHI, XpOM U JAp.) B TIyOb CTajgbHOTO
W3JIeNus JieNlaeT ero MOBEepXHOCTh MPOYHON U HepxkaBeromiei. Kakoe ¢usndeckoe sBleHUE JEKUT B
OCHOBE METAJUTM3AIMM TIOBEPXHOCTH CTaIM W MOYEMY OHA MPOHM3BOIUTCA IpH OOJiee BBICOKOM
Temrneparype?

Kak wu3BecTHO, MOJIEKYJbl M aTOMbI TBEPAOIO Tejia KOJEOIIOTCS OKOJIO HEKOTOpPOro CpPEIHEro
noJiokeHus. BeneacTBue STOro TBepapie Telna COXpaHSAT cBOKO (opmy HemzMeHHOU. [louemy B
TAaKOM Cllydae B TBEpABIX Telax Bo3MokHa nud¢ysus? [louemy nuddys3us B HUX TPOUCXOIUT
MEJIEHHO MPU HU3KOM TeMIieparypax U ObICTpee Mpu BHICOKON?

Onpenenure cuiay TI[OBEPXHOCTHOIO HATSDKEHUS, JCHCTBYIOLIYI0 Ha IIJIACTUKOBYIO pEHKY,
TJIABAIOIIYIO HA TTOBEPXHOCTH BOJBL. JlnuHa peliku 20 cM.

[IpoBonoka mmmuHOW 5,4 M 1O JEHCTBUEM HArpy3ku y/uIMHWiIach Ha 2,7 mm. Omnpenenurte
a0COJIIOTHOE ¥ OTHOCUTEIBHOE YIJIMHEHUE IPOBOJIOKH.

K koHIaMm cTanbHOM NHPOBOJIOKM JJIMHOM N METPOB M IUIOIIAJbIO0 IMOMEPEYHOro ceueHus 1mm?
NpUIIOXKeHb! pacTaruBatomue cuiabl no 200H kaxnas. Haiigure aOconoTHOE W OTHOCHUTENBHOE
YAJIMHEHUE

[Touemy wMeramon3fenusi U3 CTAIM M YyryHa HepeA OTNPaBKOM K MOTpeOUTento OOMIBLHO
CMa3bIBalOT CIEUAIbHBIMUA MAcJIaMU - TABOTOM WMJIU COJIUI0JI0M?

Kakum ¢usndyeckum TpeOOBaHMSIM JOJDKHA OTBeYaTh CMasKa, NpUMeHseMas mpu o0paboTke
METAJIOB JaBJIEHHEM?

Kakue nedopmarun mpoucxonsaT B MeTasie mpu o0paboTke AaBIeHUEM?

Kaxoe cBOICTBO METaJIJIOB HCTIONB3YIOT NPU 00pabOTKE UX KOBKOM M ropsiyeil mTaMnoBKoni?
[Touemy OOJBIIMHCTBO CIUIaBOB (CTajlb, YyryH, OpOH3a) MEHbIIE MOBEPKEHbI IIACTUYECKUM
nepopManusaM, 4YeM YUCThIe METaIbI?

Kak u3zmensercs ctpykrypa MeTaiia npu mpokare?

IIpu oOpaGoTke MeTamya JaBI€HMEM Y 3aroTOBKM BO3HMKAeT HAKJEN, €CIM 3aroTOBKU
IIPEIBAPUTENILHO HE HAarpeBaroTcsa. YeM Memraer Hakien?

Kax u3zmensieTcst sHeprus Tena npu miacTuueckux aedopmanusx?

IIpoBosioka H3TOTOBJISIETCS Ha BOJOYMIBHOM CTaHE (METAIMYECKUH NPYTOK MHOTOKPATHO
MIPOTATHBAECTCS. Yepe3 psii OTBEPCTUH, C IMOCTENEHHO YMEHBIIAIOIIUMUCA OTBepcTusiMu). Kakue
nedopMaIui UCIIBITHIBAET MPU 3TOM MeTasl1?

[Tpokat pexyt Ha nosiockl ipu Temnepatype 800° C. PaccunTaTe JyIMHY ropsiuMX MOJOC, €CIIUA MPU
temneparype 20°C OHU AOIKHBI UMETh JUIMHY 15M.

[Touemy 0O6paboTKa cTanu TpyaHee 00paboTKH TIOPATFOMUHUS?

[IpoHMKHOBEHHE AaTOMOB HEKOTOPHIX METAJIOB (QIIOMHHHUNA, XpOM U Jp.) B INIyOb CTaJbHOTO
U3JIeus JieflaeT ero MOBEpXHOCTh MPOYHON U HepxkaBeromiei. Kakoe ¢usnueckoe sBieHue JEKUT B
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OCHOBE METAJUIM3allM{ TIOBEPXHOCTH CTaIM W TOYEeMY OHA MPOM3BOIUTCA MpHU Oojee BBICOKOH
Temmeparype?

JUid npuaHusl CTaJbHBIM H3JEIHMSIM TBEPAOCTH HACBHILAIOT UX MOBEPXHOCTHBIN CIOW YIiepoioM
(memenTanus), a3oToM (a30THpOBaHUE), amoMHHHEM (amotupoBanue). [louemy mporieccsl
MIPOBOJIAT MPH BBICOKUX TemnepaTypax? Ha kakom (pu3nueckoM sSIBJICHUU OHU OCHOBAHBI?

[Ipu coenvHenuun neranel masHUEM MOBEPXHOCTU MPEIBAPUTEIBHO 3a4YHMINAIOT OT 3arps3HEHUH U
OKCHJIOB, MHAUE KUIKUI MPHUIOI He mpucTaeT K HUM. Kak 3T0 MOKHO 0OBSCHUTH HA OCHOBE 3HAHUIA
0 CHJIaX MOJICKYJIIPHOTO B3aUMOIEUCTBUSA?

BuyTpu 4yryHHON OTIMBKH BO BpPEMs JIUThS MOTYT OCTaThCsl MY3bIPHKH ra3a, YTO yXY/AILIAET €ro
MPOYHOCTh. MIMEIoTCS M MyCTOTHI B YYT'yHHOW OTJIMBKE, eciim ee o0beM 5 am3, a macca 30,5kr?
Ecnu uMmerorcesi, ToO KakoB UX 00beM?

Jlia mnaBku metajuia TpeOyeTcs BO3AYIIHOE AYyThe, oOecreuyuBarolee MocTyIljieHne B neyb N w3
Bo3ayxa B cekyHay npu maeneHuu 200x[la. Kakoit o6bem Bo3ayxa npu naBinenun 100kIla Hy»)HO
MoJaBaTh KAKIYIO CEKYH/Y B I€Ub, YTOOBI 00ECIIEYUTh €€ padoTy (IIpolecc N30TEPMUUYECKHM ).
Harpetsie /Ui 3aKanku cTajgbHbIE JETaId OXJIAXIAIOT B BOJE, Macie. B kakoil cpene oxJyaxaeHue
uaet Haubomnee ObICTPO U oueMy?

[Tpu 00paboTKe METaUIOB pe3aHHEeM B Ka4eCTBE OXJKIAIOIIUX JKUIAKOCTEH IIMPOKO MPUMEHSIOT
Macia u amyiabcun. [louemMy moyTu He MPUMEHSIOT JIJIsl TUX 1IeJIeil BOJHBIE PAaCTBOPHI?

JU1 M3roTOBJIEHUS apMaTyphl K€I€3HOOETOHHBIX KOHCTPYKLUN MPUMEHSIOT JETUPOBAHHBIE CTAJH.
Jlerupyromue 3J1eMeHThl (MapraHen, KpeMHHUil, XpoM) 00pa3yroT € KelIe30M TBEpible PacTBOPHI,
CTPYKTypa U CBOICTBa KOTOPBIX OTJIMYAIOTCA OT CTPYKTYphl U CBOWCTB TBEPJAbIX PacTBOPOB
yrIepo/ia ¢ KeIe30M — YIIEPOAUCTHIX cTallel. B ueM cocTouT 3To oTimnuue?

KakoB MexaHN3M KpuCTaJUIM3aLMU MeTasuia?

Bce Buabl TepMudeckoil 00paboTKu (OTKHUT, HOpMalIM3allus, OTIYCK, 3aKajlKa) CIUIABOB CBOJAATCA K
WX HarpeBy /0 ONPEICIICEHHON TeMIepaTyphl, BBIACPKUMBAHUIO IpU OSTOW TeMmIeparype U
OXJIKICHUIO 10 KoMHaTHOM TemmepaTypsl (+20°C) ¢ pa3noil ckopocThio. Kak BiMsieT CKOpPOCTh
OXJIQXICHUS Ha (PU3HKO-XUMHUUECKHE CBOMCTBA?

MosHO N1 3anuBaTh MeTaul B (popMy, CIETaHHYIO U3 MaTepHala, KOTOPbId CMauuBaeTCs JaHHBIM
MeTaJIoM?

B nucre cranm umeeTcs Kpyrioe OTBepCTHE. YBEIUYUTCS OHO WM YMEHBUIUTCS, €CIIU JUCT CTalIU
HarpeTh?

[Ipn ucnapeHun, Kak U3BECTHO, TEMIEpATypa XKUIAKOCTU MoHWkaercsa. [louemy B TakoM ciiydyae
TeMIeparypa BOJbl, OE€H3MHA, CIUPTa M T. A. B OOBIYHBIX YCIIOBUSIX IIOYTH Takas K€, 4TO U
TEMIIEpaTypa OKPYKAIOIIET0 BO3/1yXa, XOTS UX MOBEPXHOCTh OTKPHITA?

XKenesHo1opoXKHBIE PENIbCHl UMEIOT JUIMHY 25 M M M3rOTOBJIEHBI M3 cTanu. Kak m3MmeHsercs ux
JUIMHA, €CITU TOAO0BbIE HM3MEHEHHs TeMIiepatypbl koneomtoTes oT 30 no -30 °C?

B xene3sHo0pokHYI0 UCTEpHY norpy3win HepTh o6beMoMm 50 m* mpu temneparype 40C. Kakoit
00beM He()TH BBITPY3WIIH, €CIIM Ha CTAHLIMU Ha3HAYeHUs TeMIleparypa Bo3ayxa Oblia -40° C?

B mpouecce xoxkcoBaHus m3 | TOHHBI YrojJbHOW WIMXTHI MOJy4arOT okosno 700 xr kokca, 330m
KOKCOBOTO ra3a u okojo 20 kr cMousbl. CKOJIBKO KOKCOBOTO ra3a Iojy4ar M3 2,5 TOHH YroJIbHOM
IITUXTHI.

Kokc momyuatoT cyxoif meperoHKkoi KaMeHHbIX YIJieil B KOKCOBBIX Ieuax, MpeACTaBISIONUX cO00M
y3KYI0 KaMmepy mupuHoil okosno 0,5 M, BeicoTOM 4,5 M U JUIMHOM 15 M, 00beIMHEHHBIX B OaTapero.
Kakoit 00bem GaTapen mpUXoaUTCs 00CTYKMBAaTh TOPHOBOMY, €CIIM YHCIIO MeYei MOXKET TOCTUTaTh
70 mTyk?

3

dopma npegocTaBieHus pe3yabTaTa

BrinonneHHbIe 3a0a4uu B TCTpaau U MPAKTUYCCKUX pa60T.

Kpurepum ouenku:

3a npaBUIIHHO BBIMIOJIHEHHOE 331aHKUE BHICTABIISIETCS TIOJIOKUTENbHAS OIleHKa — 1 Oa.
3a HEeMpPaBWIHHO BBHIITOJTHEHHOE JIEHCTBHE, 3a/IaHUE BHICTABIIACTCS OTpHUIATEIbHAs omleHKa — () 0asuioB.
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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 «Heyoos1emeopumenbHoy svicmasisiencs 3a menee 60%0 npaBUIBHBIX OTBETOB

Pa3nen 4 DaekTpoamHaMuka

Tema 4.1 DyekTpocTaTHKA

IIpakTuyeckoe 3ansTue Ne9. Penenne 3a1a4 no reme «JIeKTPOCTATHKA. DJIEKTPOEMKOCTh

KOHACHCATOPOB»

]_leJIBZ C(i)OpMI/IpOBaTL YMCHUS MPUMCHATDH NOJTYUCHHBIC 3HAHUA JJIA PCHICHUS ITPAKTHUYCCKUX

3aaa4.

IIpakTnueckas padora dopmupyer:11P62,I1P66, 11P67, MP1, MP3, MP15, MP12, MP13,

MP17, MP19, MP 20, MP45, MP42, MP 43, MP8, MP10

Boinosnnenue padorsl cnocodcTByeT popmupoBannio: OK 01, OK 02, OK 03, OK 09

MaTepnaﬂbnoe odecmeyeHue:

WHAUBUAYAJIIbHOC 3aJIaHUC, KOHCIICKT HCKHHﬁ, CIIpaBOYHbIC MaTCpHaJIbl.

Yka3anue:

[IpakTnueckoe 3aHATHE COCTOMT W3 JIBYX 4YacTe — TeopeTudeckond M mnpaktudeckou. Ilocme
U3Y4YEHUs TEOPETUYECKOT0 MaTepHalia MO>KHO IPUCTYNATh K BBIMOJIHEHHUIO MpakTHUyecKoil yactu. OHa
COCTOUT U3 JIBYX M Ooiiee 3ajau JjIsl CaMOCTOSATENIBHOrO BhINONHEHUs. He 3a0biBaiiTe 0 MpaBUILHOM
odopmiiennu pewieHus. Ha BbIogHEHNE MPAaKTUYECKOT0 3a/1aHNs OTBOJIUTCS JIBa aKaIEMUYECKUX Yaca.

3aganue:

1. O3HaKOMBTECH C KpaTKUMH TCOPCTUICCKUMHU CBCACHUAMU

2. Pemmte 3aauu, CaMOCTOATCIIbHO HUCIIOJIB3YA NPUMEPBI U KPATKHUE TCOPETUUCCKUC

CBEJICHMUSL.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. W3yuuTte u BeIMUIMTE GOPMYJIBI IO JAHHOH TeMe:

2. Pa3bepute nmprMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENbHO 3aa4U

Kpartkue TeopeTrnueckue cBeJ1eHust

2 D4 4y

3akoH KynoHna B Bakyyme: ro AmEgr
Fup s, 94
e’ dmee

3akon Kynona B cpepe:

£
HaprDKeHHOCTI) SJICKTPHUYICCKOTO ITOJIA: “

1 g

Harnpsiyk€HHOCTB 3JIEKTPUUECKOTO MOJI TOYEYHOT0 3apsia: dxsz, 1’

3aKOH COXpaHEHUs IEKTPUUECKOTO0 3apsfa: § = g1+ go+ ... + On,
/

q

Q- @2 =Ap
Pa3zHOCTEH TOTEHIINAJIOB:
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L
[ToTeHIIHA TOYEUIHOTO 3aps/a: e

CBi3p INOTCHIIKMAaJIa U HAIIPSXKCHHOCTH: d

c=—1
@, -,

DIIEKTPOEMKOCTH KOHIEHCATOPA:
W q((ﬂl’ @) _ ((("
DHeprus 3apsHKEHHOT0 KOHIEHCATOPA: < B

CoenuHeHne KOHIEHCATOPOB:

ITocnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB — COEAUHEHHE, IIPU KOTOPOM IOCIE 3apSAKH
OTPULIATENIBHO (TIOJI0XKUTENIBHO) 3apsKeHHast 00KJIa/iKa MPeabIIYyIIero KOHAeHcaTopa COeAMHEHa ¢
MOJIOKUTETBHO (OTPUIIATENBHO) 3apsHKEHHONW 00KIaIKOM MOCIETYIOIIETro.

| = |
—:—+i+...+i f_:EE

~ (AT

HapaJIJIeJII)HOG COCIMHCHHUEC KOHACHCATOPOB — COCAUHCHUC, ITPU KOTOPOM ITOCJIC 3apsAaAKH BCC
IMOJIOKHUTCIIbHO 3apsKCHHBIC O6KJ'I21I[KI/I CO6paHI>I B OJIUH Y3€JI, BCC OTPULATCIILHO 3apsS’KCHHBIC — B

JIPYTOH.

Co =2.C, C

I [ahihs

=C, +..+C,

IIpuMepsl peleHus 3aaa4
1.-Kakyio-paooTy-coBepllaeT TIoJIe IpH epeMelleHHH -3apaga-2- 10 - K-

H3-TOUKH-C TIOTeHIHAT0M-700-B-B-Touky -¢ moTeHIHAToM -2 00B ™|
Bremucnerse 1

JaHof Pemenne
) 5 A A=-2-10r8-K-(700-B-200B)=9
q=2-10"Ku a-o==-=1 =110 T
@1=-700BY g
@=200B7 A=(g, —o.)-9q
T 479
. A 1

2_-B-0gHOPOIHOM-3IEKTPHISCKOM - [I0JIe- ¢ - HATIPKe HHOC TR0 -6- 107 - H.
K
nepemermaeted-3apan-7-10-8-Kiu-Ha-pacetogsue -8 -cyM-mog-yraoM-60%-K-THHIIM-
HalpsskeHHOCTH. -ONpeJeHTh -paboTy 1o TlepeMelleHHIO-3ToT0-3apaa. |

JaHo «CH»Y Pemenne 0
E—6.10° H q 1 A=F-Scosa; F=E-q;-5=f; A=E-q-f-cos-of
ko |1 A=T-10°K1-6.10° 2 .8.1020:0,5=
g=7108Kx] | T , K
&=8on | 8-10°MY) =1 68103 =1 680
a=60"x o o}
A2 OteeT:-A=1 68M T o
o o

Pemmmrns 3amaun:
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(n - Homep sawezo 6apuanma no cnucky)

1. HampspkeHune MeXay MojitocaMu 06arapen akKyMyJsTopoB N KB. Kakoil 3apsji MoJydyuT KOHJIEHCATOP
eMKoCcThI0 500 MKD, eciii ero COeIMHUTH C TIOJIFOCaMH 3Tor OaTapen?

2. JIBe oauHaKOBbIE HEOOIBIINE TOBEPXHOCTH IIPU TPAHCTIOPTUPOBKE JCTANICH IOIYUMIIH 3aPsi/Ibl

6*10°Kn u -12*10°Kn, Haxomsmmecs Ha paccTosHUM N cM Jpyr oT apyra. Ompeaenure CUITy

B3aUMOJICHCTBUS MEXKIY HUMH.

3. IIpu nepememennu 3apsana 2 Ki B a5eKTpH4eckoM MoOJe CUiIbl, TEHCTBYIOIINE CO CTOPOHBI 3TOTO
1oJisi, coBepuIriu padboty 8 /[x. Uemy paBHa pa3HOCTh NOTEHIMAIOB MEX/y HA4albHON M KOHEYHOH
TOYKaMu 1yTu?

4. Tlpu nepeMelIeHnn MEKTPUYECKOTr0 3apsi/ia MEX/y C TOUKaMH C pa3HOCTbIO IOTEHIMANOB 8 B cuibl,
JEICTBYIOLME HA 3apsil CO CTOPOHBI AJIEKTPUUECKOro MoJisi, coepumin padoty 4 Jlx. Uemy paBen
3apsan?

5. Hanpspkenue Mexay IBYMsi TOPH30HTAIBHO pacroyiokeHHbIMHU TiacTuHamMu 600 B. B mome stux
IJIACTUH HAaXOJWTCS B PAaBHOBECHUM 3apsKEHHAs NBbUIMHKA Maccou 3*10%r. Paccrostaue MEKY
rwiacTuHaMu N MMm. OnipeaenuTe 3apsii NbUTHHKY.

6. Kongerncarop emMkocthio 0,02 MK®D COeTUHWIM ¢ HCTOYHUKOM TOKA, B PE3yJIbTaTe Yero OH Mpruoodpert
sapsin 10°Kin. Onpenennre 3HaueHHe HAIPSKEHHOCTH IOJS MeX1y IUTACTUHKAMM KOHJIEHCATOpa,
€CJIM PACCTOSTHUE MEXITY HUMHU N MM.

7. B HeKkoTopoil ToUKe 2NeKTpruIecKoro moss Ha 3apsa q = 5 uKun gelictyer cuna F = 4-10-7 H. Haiitu
HaIIpSHKEHHOCTD 10JI1 £ B JTaHHOM TOYKE.

8. Kakas HampspKeHHOCTh DJIEKTPUUYECKOTo Mojs £ cosmaercs 3apsiaoM sjpa HeoHa (Ne) q = 1,6-1018
K na paccrosHun r=10"" m or LeHTpa sapa’?

9. Ha paccrostHuu I = 5 cM JIpyr OT JApyra B BaKyyMe€ PacloOJOXKEHbl MPOTHUBOMOJIOKHBIE MO 3HAKY
3apsael BenmuuuHOW | = 7 HK3. HaliTm HampspKeHHOCTh DJICKTPHYECKOro Tojisi £ B TOYKe,
HAXOJAIEHCS Ha PACCTOSHHHM, @ = 3 CM OT MOJOXKHUTEIBHOrO 3apsiga U B b = 4 cm or
OTPHULIATENILHOTO 3apsijia.

10. B ogHOpPOIHOM DIEKTPUUECKOM TOJIE PACCTOSIHUE MEXAY ABYMS TOYKaMH BAOJIb CHIIOBOW JTMHHUH
I =N cMm, a pasHOCTh oTeHuuanoB Mexay Humu 100 B. Onpenennre Hanps>keHHOCTD mouis E.

11.  Tlpu HampspKEeHUHM MEXIY TutacThHaMu KoHaeHcaTopa 200B pazHouMeHHbIE 3apsiibl Ha
IJIACTUHAX PaBHBI 10 Ko YemMy paBHa 2JIEKTPOEMKOCTh KOHJIeHcaTopa?

12 Beraucnute SHEPTHIO IIEKTPUYECKOTO MOt KOHAEHCATOpa AMEKTPOEeMKOCThIO 10 MKD, 3apsiKEHHOTO 710
Harpspxenust 10B.

13.  Kakas pabota coepiiaercs npu nepemMenienun 3apsaa 4,6 MKKiI B 2J1€KTpHUECKOM T0JIe MEXTY
TOYKaMHU C Pa3HOCThIO MOTeHIMaI0B 260 kB?
5 g -8
14. B onHOpOoIHOM 351eKTpHUecKoM MoJie ¢ HanpsbkeHHocThio 18-107 £ mepementaercs 3apsin 7-10
K

Kn Ha paccrosHue N cM mox yriom 60° k nMHEAM HanpsokeHHOCcTU. Ompenenuth paboTy o
MePEMENICHUIO ATOTO 3apsija.

15. Onpenenutb emMkocTh 0atapen Cgar, €cii KoHAEHCATOPbI ¢ eMKocTsIMH C1=10 n®d, Co=15 nd u
C3=20 n® coenuHWIU: a) MOCIENOBaTEILHO; 0) MmapamuieabHo. CXeMbl COCTMHEHHS KOHIACHCATOPOB
HAYEePTHUTh.

®opma nmpeacTasJieHus pe3yJbTarTa:
BrmogHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepum ounenku:
3a mpaBUIIHLHO BBITOJHEHHOE 33JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — | Oasu.
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
Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
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Oyenka «HeyoosiemeopumenbHoy svicmasgisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

Tema 4.2 IlocTOSAHHBII JJIEKTPUYECKHU I TOK.

IpakTnuyeckoe 3ansitue Nel0. Pemmenne 3agau «3akonbl Oma. Conporusiienne. CMemanHoe
coe/lMHEeHUe MPOBOJIHUKOBY»

Heab: chopmupoBaTh yMEHHUS NPUMEHSATH TOJMYYCHHBIC 3HAHUS JI PEHICHUS TPAKTHYECKUX
3a7a4 B MpOodeCCHUOHATBHON NEATeTbHOCTH, M1 OOBSCHEHUS YCIOBHM MPOTEKaHUS (U3HIECKUX
SIBIICHUI
IIpakTuyeckasi pa6ora dopmupyer:11P62,11P66, I11P67, MP1, MP3, MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Boinosinenue padotsi cnocodcTByet (hpopmupoBanuio: OK 01, OK 02, OK 03, OK 09

MarepuanbHoe obecrneyeHue:

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

Yka3zaunue:

[IpakTrueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
U3Y4YEHHs TEOPETUYECKOr0 MaTepualla MO>KHO IIPUCTYNATh K BBINOJHEHHUIO IPAaKTHYeCKON 4yactu. OHa
COCTOUT W3 JIByX M OoJiee 3aad JIjIsl CaMOCTOSITEIILHOTO BBINMONHEHHs. He 3a0biBaiiTe 0 MpaBHILHOM
odopmiiennn peuieHusi. Ha BbIMoIHEHHE TPAKTHYECKOTO 3aJaHMsl OTBOAUTCS yYemblpe aKaJeMHYECKUX
Jaca.

3aganme:

1. O3HaKOMbTECH C KPATKUMH TEOPETUUECKUMHU CBEJICHUSMU UCIIOb3YS
cepuiky https://znanium.com/catalog/product/1012153 , ctp 129-134, ctp 138, c1p
139-141, ctp 144- 146

2. Pemmmre 3amaunM, CcamMOCTOSITENBHO MCIHOJB3YS IPUMEPBI M KpaTKUE
TEOPETUYECKHE CBEJICHUSI.

Ilopsinok BbINOJHEHHS padOThI:
1. H3yuuTte u BeIUIINATE GOPMYJIBI IO JAHHOH TeMme:
2. Pa3bepute nmprMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENBHO 3a7jaUU

IIpuMepsl peleHus 3aaa4
Cuiia TOKa ¥ IVIOTHOCTh TOKA
1. Onpenenure 4uciaO N IEKTPOHOB, KOTOPBIE MPOXOAST YEpe3 IONEPEUYHOE CEYEHHE IPOBOIHMKA
iouaapio s=1MM2 3a t=2 MHUH, €CJIM MJIOTHOCTh TOKa B IpoBoaAHUKE j=150A/cM2

Jlano: Pewenue:

P )
S=Ilmm=10"Mm Uuc1o HMeKTPOHOB, NPOXOAALINX HEpPe3 MONePeHHOe CEUCHNE
t=2 mua=120c MPOBOIHUKA, PABHO OTHOLLIEHHIO MEKTPUUECKOTO 3apsi/a,
. 2 2 2
= cM =1, } OLIEIIETO Yepes J e €PEYHOE CEUCHMNE, K ° ]
=150A/cM=1.5%10"A/M~ npoueamero 4epes JaHHOE MonepeyHoe CeUeHue, K 3apsijl
n-? snextpona:n=Q/e (1). YuursiBas, uro Q/t = I=S (2), nonyunm:

3a BpeMsi t yepe3 ceyeHue NpoBOIHKHKA npoiiaer n= jSt/e.
n=1.5%10"A/m>* 100 m** 120c/l,6*]0'[9Kn=l,2* 10%
Omesem: 1.2*10°'

49


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

2. DnexTpuyeckas 1ensp, cocrosimas u3 pesucropoB R1=100 Om,R2=200 Om R3=300 Om, noxkitoueHa
K ABYM HUCTOYHUKaM noctosHHoro HanpspkeHus Ul u U2=100B. [1pu kakom Hanpsbkenne Ul cuna Toka
I1 gepes pesuctop R1 Oyner paBHa Hym0?

Jano: Pewenue:

R;=100 Om Ecinu uepes pesucropR, Tok He nzer, T.e. [;=0, cnenosarensko, I;R,=0. Toraa

R5=200 Om Hanpskenne Us Ha pesucrope R; nomkno Obith pasuo Uy, 1.e. Us=U;=LR; (1).

R3=300 Om B stom ciyuae pesuctopst Ry u R; Bkimouens! nocnenosarensto. [Toatomy

U2=100B CHJIa TOKA BO Bcex yacTax uenu oauHaxkosa: [;=l,=1. [lanenne nanpsxenus

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

U=? Yuureisas, uto IR;=U;=U; umeem, U,=U; Ry/Ry+R;3+U,. [locne npeoGpa3oBanus
nonyuum U;=R3/R,+R3*U,. U;=300 Om/200 Om+ 300 OM*100B=60B.

Omeem: 60B

3akon OMa 1Ji9 MOJTHOH Henmu

3. Onpenenute cuity Toka kopotkoro 3ambikanusi IK3 6arapeun, 3/1C kotopoit € = 15 B, ecnu npu
MOAKJIIOYEHUH K HEeW pe3uctopa conpotuBieHueM R=3 Om cuia Toka B 1ienu coctaniseTr [=4A

Hano: Pewenue:
e=15B  Cuny Toxa KopoTKOro 3ambikanus onpeaensem no popmyne Ix3=€/R (1), rae
R=30m r-BHyTpeHHee conpotusienue datapen. Cornacuo 3akony Oma Uit nONHO Henu:

[=4A I= ¢-IR-r, otkyna r = -IR/1 (2). [loacraum opmyany (2) B popmyny (1)
I3 -? k3= e/R=¢l/e-IR.  Ix3=15B*4A/15B-40*3 Om=20A
Omeem: 20A

O/1C ucrounuka snexkrpuueckoi s3Heprun 12 B. Kakoii ¢pusznueckuii CMbICT 3TOTO BhIpaXXEHUS?

COE)II/IHCHI/IC IPOBOJIHUKOB

4. K cern nanpssxkenuem U=200 B npucoenunensl nBa pesucropa. llpu mx mnocnenoBaTenbHOM

coenunennu 11=4,4 A, a npu mapamnensHom - [2= 27,5 A. Onpenenute comportuBienue R1 u R2
PE3UCTOPOB.

Jlano: Pewenue:

U=220B [Ipu nocnenoBarensHom coequnenun Ryoe,, = Ry + Ry; [IFUR o0, 0TKY A
[,=4,4A Ryenn= U/, Pacuersi: Rnocnp=220B/4,4A=50 Om.

;=27 5A [Tpu napannensuom coeuenun: Rygpe, = Ri*Ro/(R; + Ry), Lb=U/R 4, 0TKY G

Ri-? Ry-? R apan =U/Ly. Pacuernt: Rygpa,=220B/27, 5A=8 Om.
Rl*Rz/R|+R3:8 OM; R] R3:400 OM; R|+ R2:50 OM; R| R2:400 OM;
3uaunt: R;=10 Om; Ry=40 Om.
Omeem: R;=10 Om; Ry7=40 Om

Pemmnrhb 3a1a4u caMOCTOATEILHO

(n - Homep sawezo 6apuanma no cnucky)

1. DnektponBurarenp, COpoTUBIeHHE 00MOTKH KOoTOporo 0,4 OM, paboTaeT OT CeTH ¢ HaNpsKEHHEM
300 B npu toke 50 A. Onpenennrte KOJUYECTBO U3PACXOJOBAaHHON SHEPIUU 3a N Y., COBEPLICHHYIO
JBUTaTeIeM MEXaHUYECKYI0 paOOTy U KOJMYECTBO TEMJIOTHI, BBIICICHHONH B OOMOTKE.
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2. Ompenenure compoTuBiieHHe UCTOYHMKA Toka, DJIC kotoporo 1,4 B, ecnu mpu 3aMBIKaHHH €TO
YKEJIE3HBIM ITPOBOJAHUKOM IJIMHOW 5 M u ceyeHueM 0,2 MM~ B LIeNIM BO3HMKAET TOK N A. YaenbHOe
COMPOTHUBIICHUE Keje3a paBHO 9,9 10 Omm.

3. Ompexnenure CONMpOTUBIEHNE YYacTKa IEMU, H300paKEHHOTO Ha pucyHke, eciii Ry = 12 Om, R, = 6
OM, R3= 4 OM, R4 =10 OM, R5 = R6: R7 =30 Om.

4. DnekTpudeckuil masulbHUK paccuuTaH Ha HanpsbkeHue 120 B mpu toke 4,0 A. Kakoil amunbl
HEOOXOIMMO B35Th HHUXPOMOBBIM IPOBOJI MOMEPEYHBIM CEUCHUEM 3,9-10'7 M2 JUIA W3TOTOBJIEHUS
HarpeBaTeIbHOIO AJIEMEHTA?

5. Ompenenure MajgeHUe HANPSHKCHUS B JIMHUM 3jekTporepenaun amuHord 500 M mpu cuie Toka 15 A.
[IpoBoKa BbINOIHEHA ATFOMUHUEBBIM IIPOBOJIOM ceueHueM 1.4 10° M

6. K npoBomHuky 1mmHO# 6,0 M U ONIEpEeUHbIM CEYCHUEM 10° M2 MIPUJIO’KEHa pa3HOCTh noTeHmanoB 5,0 B.
Onpenenure yaeiabHOE CONPOTUBIIEHNE IPOBOIHHKA, €CIM CHJIa TOKa B 1ieru 1,5 A.

7. KnaccHast KOMHaTa OCBEILIAETCs IIECThIO MapalljieIbHO COSAMHEHHBIMU MEXKIy COOOH JamMmoykamu,
Kaxkaass U3 KoTopbix umeer conpotusieHne 480 Om. Ompenenute cuiay TOKa B IHOJABOASILUX
poBofax, eciu HanpspkeHue B cetu 220 B. ConpoTuBieHUuEM MOJBOAAIIUX IPOBOJIOB MIPeHEOpeyb.

8. K memu, cocrosimieit u3 npoBoaHukoB conpotusierreM 20 u 30 OM, coefMHEHHBIX MapaiIeNbHO, |
MPOBOAHHUKA compoTuBieHueM N OM, MOAKIIOYEHHOTO K TMEPBBIM JBYM TOCJEI0BATENIbHO,
npwiokeHo Hanpsbkenue 120 B. Ompepenute cuily TOKa B HEpPA3BETBJICHHOM 4YacTU LENH U
HamnpspKeHUEe Ha BTOPOM IIPOBOJIHUKE.

9. limHa MEIHOTO TIPOBOJA, WCIIOIB30BAHHOIO B OCBETHTENbHOW cetd, 100 MeTpoB, miIomags

2 -
MOTIEPEYHOro ce4yeHust ero 2 MM“. Uemy paBHO CONMpOTUBIEHHE Takoro mpoBoAa? (Pyem=1,7 10
fOm m).

10. Cuna Toxka B crnupanu dsnekrpudeckor sammnbel 0,7 A, comporusieHune yamnel 310 Owm.
Onpenenuth HapsHKEHUE, 1O KOTOPBIM HaXOJUTCS JIaMIIa.
11.  HukenuHOBas MPOBONOKA JUTMHON N METPOB ¥ IUIOMAABIO MOMNEPEdHOro ceueHns 0,5 Mm’

BKJIIOUYEHA B IeMb C HampspkeHueM 127B. Onpenenuts cuily Toka B mpoBogHuke, eciu p=0,4 -10°
6
OM M.

12. Paccunratp 00111€€ COMPOTUBIICHHE YIaCTKa ST
1 R } ]
(®i=2a H-{ R0 }{m }—{ Re=10
| |
{ r, Y
{ Ro=an | {n !
nR,~10
t - { B0 } I {¥ } l R ! l
{ n 3}
' [ ( TR }
- (=12 }
[ { =1 ; [ =
| » s |
( R, - M }
13. He pa3marbiBasi ¢ KaTyIIKU HOKPBITYIO U30JSILIUEH HUXPOMOBYIO IPOBOJIOKY, ONPEJEIIUTE €€

JUIMHY, €CJIM PH BKJIOYEHUH KATYIIKU B ceTh ¢ HanpsbkeHueM 120 B, B Hell BO3HUK TOK N A.
CeueHnue poBoJIOKH 5,5- 107 M2
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14.  Yepes anexTpoHHyIO Jamny nporekaeT Tok 6MA. Ckonbko 31ekTpoHOB N momnajer Ha aHO[

JIaMIIbI 3a BpeMsi N MUH?

IIpakTuyeckoe 3ansaTue Nell. Pemenue 3ana4y no treme «Pa6ora, MOIITHOCTH M CONMPOTHBJIEHHE

AJICKTPHYECCKOT0 TOKA)»

I_[e.m,: C(bOpMI/IpOBaTB YMCHUA TNPUMCHATH IIOJYYCHHBIC 3HAHUA IOJId PCIICHHA IMPAKTHYCCKUX
3aJa4d B HpO(bCCCHOH&J'IBHOfI ACATCIbHOCTHU, JIA 00BsACHEHUS YCHOBI/Iﬁ IIPOTCKAaHUA (1)I/I3I/ILICCKI/IX

SIBJICHUN

IIpakTuyeckasi padora ¢opmupyetr:I1P62,11P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Beinosinenue padorsl cnocodocTByer popmupoBannio: OK 01, OK 02, OK 03, OK 09

MarepuanbHoe o0ecnieyeHnne:

WHAUBUAYaAIbHOE 33/1aH1Ee, KOHCIIEKT JISKIIHA, CIPaBOYHbBIC MaTEPHAIIBI.

Yka3zanue:

[IpakTnueckoe 3aHATHE COCTOMT W3 JIBYX 4YacTed — TeopeTudeckond M mnpaktudeckou. ITocme
U3Y4YEHHUs TEOPETUUYECKOTO0 MaTepHallia MO>KHO IPUCTYNATh K BBINOJIHEHUIO MpakTUYecKoil yactu. OHa
COCTOUT U3 JIByX M Ooiiee 3ajay JjIsl CaMOCTOSATENIBHOrO BbINoMHEHUs. He 3a0biBaiiTe 0 MpaBUILHOM
oopmiennn pemrenusi. Ha BeIoHEHHE TPAKTUYECKOTO 3a/1aHUSI OTBOJIUTCS JIBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMI)TCCI) C K‘paTKI/IMI/I TeOpeTI/IquKI/IMI/I CBCACHUAMU I/ICHOJII)3Y$I CCI)IJIKy
https://znanium.com/catalog/product/1012153 . ctp 142-143,

Pemmte 3aa4yi, CaMOCTOATCIIbHO HCIIOJb3ysA IMPUMEPBI U KPATKUC TCOPCTHYCCKUC

CBCACHUS.

ITopsinok BbINOJHEHHS PadOTHI:

Eall el

CTpaHuLa

N3yunrte n BeImumuTe GopMyJibl IO TaHHOU TeMe:

Pa30epute npumepsl pelIeHHbIX 3334

PemmTe caMOCTOSITENTbHO 3212491

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

Kparkue Teopernyeckue cBeieHUsA
TemmneparypHblii KO3 PUUHEHT CONPOTUBIECHUS

Ap

(@) — OTHOILIEHNE OTHOCUTENHLHOIO M3MEHEHMsS YEJIbHOIO CONPOTHUBIECHHS —— K BHI3BABILIEMY
Po
ero U3MEHEHHIO TEMIIEPATyPhI
At. [a] =1 rpag™; |,-22.1 1
Lo Atk

3aBUCHUMOCTD AJIEKTPUUYECKOTO U YJIEIbHOIO COMPOTHUBIIEHUS OT TEMIIEPATYPHI:

()= pol+a- Al

P(t) — yzensHOe conpoTHBIeHHe BemecTsa pu t°C.,
Po— YIAEIBHOE CONpOTHBIIEHKE MpoBoanuKa pu 0°C, Om-M;
t — remneparypa no mkane Ienscus, °C;

R() = R,(1+ « - At)
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rae R(t) — conporuBienne npoouuKa npu Temmeparype t°C; Ro — COnpoTHBICHHE IPOBOIHAKA
npu t = 0°C.

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

CBepxXnpoBoAUMOCTD — NIAJICHUS yISTLHOTO conpoTuBieHus Bemectna 10 0 mpu 7~ 0.

IIpumepsl pemenus 3aaa4
1. DJNeKTpu4ecKuil 1BUTaTeNnb padoraer 5 4. oT cetu ¢ HanpsokeHueM 380 B mpu cuine Toka 35 A.
ComporuBnenrie ooMoTku nBurarens 0,5 Owm. OnpenenuTh M3pacXOJO0BAHHYIO JJICKTPUUYCCKYIO
SHEPIrUI0, KOJUYECTBO TEIUIOTHI, BBIJEICHHON B OOMOTKE 3a 3TO BPEMsI U COBEPILEHHYIO JBUIATEIEM
MEXaHUYECKYIO padoTy.

JlaHo: CUu Pemenue: Breraucnenus

U=380B A=1IUAt | A=35A-380B:18000 c =
1=35A Q=I1°RAt |=2,4-10°Ix

R=0,5Om Aver=A— | Q=(35A)%0,50M"18000C =
At=514 18000 ¢ | Q =0,1-10%1x

A-? Aper = 2,4 108k —

Q-? 0,1-10%1x =

Aer —? =23-10%1x

Otser: A =2,4108Ix; Q = 0,1-108Ik; Ayer = 2,3+ 10% k.
Pemutes 3agaun:

(n - Homep sawezo 6apuanma no cnucky)

2. DneKkTpoABUTaTeNb Tposuieidyca nmorpedmnser Tok cuioit 200A npu Hanpspkernu 600B. Kakyto
paboty (B kBT-4) coBepmuT aBuratens 3a 6 4acon?
3. HeoOxonnMo WM3roToBUTH peocTaT, pacCUMTAHHBI Ha HampsbkeHue 15B u Tox 1,2 A mpu

JonmycTHMOi TIoTHOCTH Toka 3 10°A/M2. Kakoii JIHMHBI M IIIOMAH [TOMEPEedHOr0 CedeH s TpeGyeTcs
HUKEJIMHOBBIN MPOBOIHUK I HAMOTKH peocTara’?

4. [lenb cocTOMT M3 Tpex IOCIENOBATEIBHO COEIMHEHHBIX IPOBOJHUKOB, IOAKIIOYEHHBIX K
uctouyHuky HampsbkeHust 24 B. ComportuBnenue mnepBoro npoBojgHuka 4 Owm, BToporo 6 Om, u
HanpsDKeHHUE Ha KOHIIAX TPeThero npoBoaHuka 4B. Haiitu cuity Toka B 11enH, CONPOTUBIIEHUE TPETHETO
MIPOBOJTHUKA M HATIPSDKEHNE HAa KOHIIAX TIEPBOTO U BTOPOTO MPOBOIHHUKOB.

5. ConpotuBieHre OOMOTKH 3JIEKTPOMAarHuTa, BBHIMOJIHEHHOE U3 MEAHOM mpoBosioku, mnpu 20°C
obuto 3 Oma, a mocie UMTeNbHONW padoThl ctano paBHO 2,4 Oma. Jo kakoil TemmepaTypbl Harpeiach
obmoTKa?

6. Comnpotusierue BosibppamoBoro mpoBoanuka npu 20°C Obuto paBHO 8§ OMOB. OmnpeAenuTs ero
-3 1

conpotusnenue npu -40°C, ecnu 0=5-10"" rpanx .

7. Haiinute Tok, BbIpabaThiBaeMblil Iipu pabOTE TPaHCIOPTHOTO CpeAcTBa ¢ UcTOYHUKOM, DJC

KoTOoporo pasHa 13,5B mpu BKJIIOYEHHMH BO BHELIHIOI IIE€Nb KaTYIIKH 3a)KUTAHUS CONPOTHUBIICHUE
KOTOpoii paBHO 70M, C CONPOTHUBIIEHUEM OaTapeu

8. Hcrounnkom Toka B 1ienu ciyxkuT 6atapes ¢ 9J1C 30B. Hanpsikenue Ha 3axxumax 6arapen 18B,
a cuia Toka B nenu 3 Amrepa. Onpenennte BHEIIHEE U BHYTPEHHEE CONPOTUBIICHUS JIEKTPUYECKON
LEIH.

9. DNeKTpoJABUTraTelb MOCTOBOIO KpaHa ¢ MexaHudeckol momHocThio 3,49 kBT m xna 75%
pabotaet noa HanpsbkeHueM 220 B. Onpenenute cuity ToKa B LIETH.
10. JIBa mpoBogHMKa compoTuBieHHeM 6 W 9 OM, COe€IWHEHHBIE MEXIy CO000W mapayuieiabHO,

nojkitoueHsl k 6arapee ¢ 3JIC n B u. BHyTpenHumM conpotusienreM 0,4 OM. Onpenenure cuily TOkKa,
IIPOTEKAOILETr0 Yepe3 BTOPOM MPOBOIHUK.
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11. DNeKTpoABUTaTENb KpaHa NOJHUMAET CKUMMEPHYIO IIUTy Maccoi 950 kr Ha BbicoTy 30M 3a 7
MHUHYT. ONpenenTe KIiJ 3TOro NoJbeMHUKA, €CJIM MOIIIHOCTh €ro 3eKkTpoasurarens 17,1 kBT.
12.  HcrouHukoMm TOKa B IlenH CIIyXUT O6arapes ¢ 31c 30 B. Hanpspokenue Ha 3axkumax 6arapeu 18 B,
a cuna Toka B 1enu 3,0 A. Onpenenure BHENIHEE U BHYTPEHHEE COMPOTUBIICHUE ATOM 1LIETIH.
13. Onc ucroynuka toka N B. [Ipu BHemHeM cornpotusinenuu uenu B 1 OM Tok paBeH 3 A. Haiigute
TOK KOPOTKOT'O 3aMbIKaHUSI.
14. KakoBa 1iena aenenusi, mpeaes U3MEpeHUs: M MOKa3aHUsi amrepMerpa’?
(OtBer math unMcIaMu 4epe3 TOUKY C 3alAToil 6e3 mpoOenoB; 3HaUEHUE B BUJE
JCCATUYIHOM IpoOU MHILEM Yepes 3amaTyro). (Hanpumep, 0,5;3,2;3)
15. DIIeKTPOABUTATENb, CONPOTHBJICHHE OOMOTKH KoToporo 0,4 Ow,
paboraer ot ceru ¢ HampspkeHueM 300 B mpu toke 50 A. Ompenenute KauyecTBO M3PACXOIAOBAHHOM
SHEPrUM 3a 5 4., COBEpUICHHYIO JIBUraTelleM MEXaHHYeCKyl0 paboTy U KOJMYECTBO TEIIOTHI,
BBIJICJICHHOW B OOMOTKE.
16. 2.ABToMOOUIBHEIN cTapTep 3a 10 ¢ paborel motpediser snepruto 6,0-104 J[x. KakoBa cuma
TOKa, MPOXOSILEro Yepe3 cTapTepa BO BpeMs 3allyCKa JIBUTATENs, €CIM HANPSHKEHUE Ha €ro KIeMMax
12 B?
17. 3.CBapounbiM anmaparoMm. PabGotatromum ot cetu HampspkeHueM 45 B 3a 20 muHyT OBLIO
u3pacxozoBano 5.4xkBr*uac snepruun. [Ipu kakoii cune Toka mporekasna JIyropas cBapka?
18.  4.Dnextpuueckuii yrior MomHOocThI0 800 BT paboraer ot cetn 220 OnpenenuTs CHIIy TOKa B
HarpeBaTeNIbHOM 3JIEMEHTE U €ro COINPOTUBIEHHE B paboyeM cOCTOsSHUU yTiora. CKOJBKO SHEPTruu
OyzeT u3pacxomoBaHo 3a 1,5 yaca HempepbIBHOM paboOTHI yTIOra?
19. 5.B cerp HampsikeHueM 120B mocienoBaTeNnbHO € 3JEKTPUYECKOM NYrol BKIIIOUYEH PeocTar.
[Tanenue HampspkeHUs Ha dekTponax ayru 45 B, cuna toka B nenu 12 A. OnpenenuTh MOUTHOCTD,
MOTpeOIIeMYIO 1yTOi U K.1I.JI. YCTAaHOBKH.
20. 6.Pe3ucTop moAkiIrO4YeH K MCTOYHUKY TOKa, HANpsDKEHHE Ha 3axumax Koroporo 6 B. Kakas
pabota coBepiiaeTcsi TOKoM, eciu 3a 0,5 MUHYT uepe3 pesuctop npoxoaut 3apsg 24 Kn? Onpenenuthb
MOIIIHOCTh TOKa ¥ COIIPOTUBJIEHHE PE3UCTOPA.
21. 7.Kakasg MomHoOcTh mNOTpeOisieTcss IYroBOM cTalenjaaBUIbHOW Ieublo, paboTaromei ot
uctoyHuka HamnpspkeHueM 220 B mpu cune toka 30000 A? OnpenenuTs CTOUMOCTb 3JIEKTPHUUECKOM
SHEPIUH , U3pacX0JI0BaHHOM 3aM 5 4acoB paboThI MeuH, MO JeHcTByOIEMY TapUdy.
22, 8.Hanpsbxenue Ha 3axumax reneparopa 132 B, a y notpebutens - 127 B. Onpenenuts najaeHue
HanpsDKeHWe B MarucTpajbHBIX MPOBOJAX U COMPOTHUBIIEHHE, €CIM MOIIHOCTh TOKa Yy MOTpeOuTess
paBHa 5 kBT.

dopma npeacraBjIeHUs pe3yabTara:

BoinonHuTh 3a1aHKe B TETPaaH IS MPAKTUYECKUX padoT.

o A .

Kpurtepuu onenku:
3a nMpaBUIIBHO BBIIIOJHEHHOE 33JaHHE BBICTABIISETCS MOJI0XKHUTENbHAs OLleHKa — | Oasu.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNe BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — 0 OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenxa «xopoutoy svicmassiemcsi 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 4.4 MarautHoe mnoJjie

HpaRTn'{eCKoe 3ansTHe Nel?2 Peienue 3a7a4 mo TemMe «MarHuTHoe 1moJie U ero
XapaKTEePUCTUKU»

Heab: copmupoBaTs MOHMMaHHE poiu (U3MKK B  (QOPMHPOBAHUHM Kpyrosopa U
(GYHKIIMOHATBPHOW TPAaMOTHOCTH 4YEJIOBEKAa Ui pELICHUs MNPAaKTUYECKUX 3a/1ay; s OObSICHEHUS
YCIIOBHIA IPOTEKaHUS (PU3NYECKUX SIBIICHUM, yMEHUS BBIIOJIHATH pacyeTHbIC U rpaduyeckue 3a1auu

IIpakTuuyeckas padora ¢opmupyer:[1P62,11P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Beinosinenue padorsl cnocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MarepuajibHoe o0ecnieyeHue:

WH/IMBUIYaJIbHOE 33JJaHUe, KOHCIIEKT JICKIUH, CIPaBOYHBIC MaTEepPHAIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
M3y4YeHHs] TEOPETHUECKOro MaTepuallia MOXHO HMPUCTYNATh K BBIOJHEHMIO NMpakTHueckoi yactu. OHa
COCTOUT W3 JIByX W OoJiee 3a/1ad JJIsl CaMOCTOSITEIBHOTO BBINMOJMIHEHHs. He 3a0pIBaiiTe 0 MpaBMIBEHOM
oopmienun pemienus. Ha BolosHEHNE NPAaKTUYECKOTO 3a/1aHUsS] OTBOJUTCS /1BA aKaJEMHUECKUX Yaca.

3ananne:

O3HaKOMbBTECH C TEOPETUUYECKUMHU CBEICHUSIMU UCIIOJb3Ys CCHUIKY
https://znanium.com/catalog/product/1012153, §43,44, BeinucaB GpopMysibl
OTMEUYCHHbIE CKOOKamu , Harpumep( 43.1)

Pemmre 3amaum, caMOCTOSTENHHO HWCHOJB3Yys MPUMEPHl W KPATKHE TEOPETHUYECKHE
CBEJICHMS.

ITopsinok BbINOJIHEHHS Pa0OTHI:
1. Wsyuwre u BomumuTe GOpMyJIbl 110 TaHHOM TeME B BUJIE KPATKOTO KOHCIIEKTa
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a9U

IIpumeps! pemenus 3agaq

1. IIpoBogHMK C CHIION TOKa SA MOMEIIEH B OAHOPOJHOE MarHUTHOE MOJI€ C NHIYKIUEH 1-10°2TA.
VYron MexkIy HalpaBleHUsMH ToKa U nois 60°. onpenenuTe JIMHY IPOBOJHHUKA, €CJIU MOJe AeHCTBYET
Ha Hero cuioi 2-10H.

JaHo: Pemenue
I=5A F=B-I-€ sinao == F
B-lsina
B=1-10TA
o =60° 72
f:#zo,%
F=2-10"H 1-107TA-0.87-5A
A
- o
sin 60°~0,87 OtBet: €=0,46Mm.
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2. Kakas cuia neiicTByeT Ha 3JEKTPOH, JIETAUINN B OJHOPOJHOM MarHUTHOM IOJI€ C MHIYKIUEH
1-110% TA MEePIECHAUKYJISIPHO JIMHUAM MarHUTHOW MHIYKIIUK CO CKOPOCTBHIO 3-10° m/c, 3apsij] AIEKTpOHA
-19
e=-1,6-10"" Ku.

Hano «CH» Pemenne
v=3-10%m/c Ha »snexTpoH, ABWXKYyIIHACS B

> MarHMTHOM II0JIe, JICHCTBYET chiia
B=1-10"TA Topenna:
a=90°

Fa=B-|q - sina
e=-1,6-10"° K.
FA=1-10°TA1,6:10"° K-3-10°m/c=

F=?

4.810°H

Ortser: 4,8'10‘15H
PemmmTh 3a1a4n caMOCTOSTEIbHO
(n - Homep sawezo sapuanma no cnucky)

1. Ha npsaMonuHelHbI TPOBOAHUK ¢ TOKOM 1,5 A B OTHOPOJAHOM MarHUTHOM IoJsie ¢ uHaAyKuuei 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 OAHOPOJHOM MarHUTHOM MoJie ¢ uHaykuuen 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 enWHUIIAX OHAa w3MepsieTca? 3anumuTe
€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
naaykiuedn B = 0,1 Tin. Yemy paBHa cuna F, peicTByromass Ha 3JIEKTPOH, €CIU YIroJl MEXIY
HaIPaBJIEHUEM CKOPOCTH

6. ¥ JUHUSMU 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 cwitoii F meficTByeT MarHUTHOE TI0JIe Ha Y9aCTOK IMPOBOJIHUKA JUTHHOW N M?

9. Ompenenute MarHUTHBIN MOTOK, MPOXOAALIMNA Yepe3 MPSIMOYTOJbHYIO PAMKy CO CTOPOHaMH 2x5
CM, €CJIM OHAa MOMEIIEHA B OJIHOPOJAHOE MarHuTHoe mnosie ¢ uaaykuuet 4-10-3TA nmox yrmom 300 k
JUHUAM UHIYKLIUH TOJIS.

10. B omHOpOIHOE MarHWTHOE TIOJIe, MHAYKIHS KoToporo 1,26-10-3 TA, momenieH npsMoii TpOBOIHUK
UIMHOM n cM. Onpenenure cuily, JEMCTBYIONIYIO Ha IPOBOJHUK, €CIM 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 moOMeIleH B OJHOPOIHOE MarHUTHOE moJie ¢ uHaykmuei 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
nepeMenieHu Ha pacctosHue 0,2 M IpOBOAHMKA JUIMHOM 2M, IO KoTopoMmy TedeT Tok 10 A; eciu
MEepEeMEIIICHUE MPOUCXOAUT BAOJb AciicTBUs cui? IlpoBoaHuk pacnosiokeH mnoxa yriaom 30° k
HaIpaBJICHUIO MOJIS.

13. HaiiguTe MHAYKLIHIO MATHUTHOTO TOJIS,, B KOTOPOM MaKCUMAaJIbHBI MOMEHT CHJI, ACHCTBYIOLINX Ha
pamky ¢ TokoM B 3,0 A, pasen 1,5 H-m. Pa3zmepst pamku 0,05X0,04 M, yucio BUTKOB PaBHO .

14. B ogHOpOAHOM MarHMTHOM moJje ¢ uHaykiuend 0,25 TA HaxoguTcs MPSAMOJIMHEHHBIA MPOBOJIHHUK
mHo 1,4 M, Ha kortopbiil neictByer cwia 2,1 H. Onpepenurte yroia Mexay NpPOBOJHUKOM U
HaIlpaBJE€HUEM BEKTOpPa MHIYKIMU MarHUTHOTO IOJIsA, €CJIU CHJIA TOKA B MPOBOAHMUKE 12 A.

15. Yemy paBHa cuia TOKa B IpPsIMOM MNPOBOJHUKE JIMHOW 1,0 M, MOMEIIEHHOM B OJHOPOJHOE
MarHuTHoe noJie ¢ uuaykmuend 1,5-10-3 TA, ecin Ha 3TOT MPOBOJHUK CO CTOPOHBI IMOJISA JECUCTBYET
cwia 2,1-10-3 H? Yron mexy HarpaBlI€HUEM JIEKTPUUYECKOTO TOKA U BEKTOPOM MHAYKLUHU paBeH 45°.
16. Ha oOMOTKyY poTopa 31eKTpOABUTaTeNs P MPOX0KISHUH 0 TpoBoay Toka 20 A aeicTByeT cuia
B 40 H. Ompenenure BeIMYMHY MArHUTHOW MHJYKIUU B MECTE PACIOJIOKEHHUS MPOBOJA, €CIU €ro
mHa 20 cM. OOMOTKa COAEPIKUT 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. TIporon aBmxercs co ckopocThio 1,0-106 M/c meprieHIUKYISIPHO OJHOPOJHOMY MAarHUTHOMY TIOJTEO
¢ unaykuuen 1,0 TA. Haligute cuiy, A€MCTBYIOLIYIO HA IPOTOH, U PAJInyC OKPYXKHOCTH, IO KOTOPOH
OH JIBHKETCSI.

19. DnekTpoH BieTaeT B OJHOPOAHOE MArHUTHOE TMOJe, HHAYKIUS KoToporo 2,0-104 TA,
NEPIEHIUKYIISIPHO CUIIOBBIM JIMHUSAM cO cKopocTbio 1,0 106 m/c. Beraucnure pannyc OKpyKHOCTH, TIO
KOTOPO# OyJIeT IBUTaThCs IEKTPOH.

20. Kakas cwia JelCTBYyeT Ha JJICKTPOH, JICTSIIUH B OJHOPOJHOM MAarHUTHOM IIOJI€ C WHIYKIHCH
1,0-10-2 TA nepneHAUKYISPHO JIMHUSAM MarHUTHOM MHAYKIMH cO CKOpocThio 3,0-106 m/c?

21. DeKTpoH, ABUTasch cO CKopocThio 3,54:-105 m/c, momamaeT B OJHOPOIHOE MArHUTHOE 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
Mmacce.

22. TlpoToH, uMmeronwii ckopocts 4,6-105 M/c, BiIeTaeT B OJTHOPOJHOEC MAarHUTHOE TIOJIE C MHIYKITUEH
0,30 TA nepneHAUKYIspHO MArHUTHBIM CHUJIOBBIM JIMHMSAM. PaccuuTailTe pagmyc OKpYXKHOCTH, IO
KOTOPOU Oy/IeT ABUTATHCS TPOTOH.

23. TIpoTOH HOBWXKETCS B OJHOPOJHOM MarHUTHOM mone ¢ uHaykuueud 3,4-10-2TA B mmockoctu,
MEePIEHIUKYISIPHON K CHJIOBBIM JIMHHUAM. OmpenenuTe paauyc TPAaCKTOPUH MPOTOHA, €CIU JABUKCHUE
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 MEPIEHANKYISAPHO K CHJIOBBIM JIMHUAM. OnpenenuTe cuily, 1eiCTBYIOIYIO
Ha AJICKTPOH B MATHUTHOM TIOJI€ U PAJNYC AyTH OKPY>KHOCTH, TI0O KOTOPOU OH JIBHYKETCSI.

25. B marnutHoe mone ¢ uuHaykmnuei 0,5 TA B HampaBiIeHUM, COCTaBISIONMIEM Yroa 45° ¢ THHHUSIMH
WHJYKIIAW, BIIETAET DJIEKTPOH cO CKOpocThio 2,0-106 M/c. Onpeaenure cuiy, IeHCTBYIOINIYIO HAa 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 pe3yJabTara:
BbInonHuTE 3a1aHUE B TETPAaU AJIs MPAKTHUECKUX padoT.

Kpurtepun onenkmn:
3a IpaBUJIBHO BBIOJHEHHOE 33JaHHUE BBICTABIISETCS MOJI0KUTENIbHAS OLleHKa — | Oasu.

3a HCIIPABUJIBHO BBITIOJIHCHHOC HeﬁCTBHC, 3a1aHUC BBICTABJISICTCS OTPHULIATCIIbHAA 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 DieKTpoMarHuTHasi UHAYKIHS

HpaKaneCRoe 3ansTue Nel3. Pemenue 3ajJla4 1o TeMe ((3.]'IeKTp0Mal"HI/ITHaﬂ HHAYKUUSA. 3akon
3.]'IeKTp0Mal"HI/ITHOﬁ HHAYKIHH. CaMOI/IH)IyKIII/Iﬂ»

Hean: chopmupoBarh NOHUMaHWE POIM (GHU3UKK B (OPMHUPOBAHUHM KPYrozopa BIaJieHUE
OCHOBOIIOJIArAIOMIMMHU (PU3UUECKUMHU MOHATUSAMHE, 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TCOPUSMHU; YMECHHUS
BBINOJIHATH PacueTHBIC U rpadUuecKre 3a1a4u

IIpakTuyeckasi padora gopmupyetr:I1P62,11P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Boinosinenue padotsl ciocodcTByeT (hopmupoBanuio: OK 01, OK 02, OK 03, OK 09

MarepuanbHoe o0ecrieyeHnne:

WHAUBUAYAIbHOE 33/1aHUEe, KOHCIIEKT JICKIIHIA, CIIPaBOYHbBIC MaTEPHAIIBI.

Yka3zanue:

[IpakTuueckoe 3aHATHE COCTOMT M3 JIBYX 4acTell — TeopeTudeckod u mpaktuueckou. ITocme
W3YYCHHS TEOPETUICCKOr0 MarepHalia MOKHO NPHUCTYIATh K BBIMOJTHCHHUIO MPaKTHUeCKoi dactu. OHa
COCTOHT U3 JBYX U OoJiee 3a7ay JJIsl CaMOCTOSTENBHOIO BBINMONHEHUS. He 3a0biBaiiTe 0 MpaBUILHOM
odopmitennu pemeHusi. Ha BEIIOTHEHNE MPAKTUISCKOTO 3a/IaHUsT OTBOJIUTCS JIBA aKaIEMUYCCKUX Yaca.

3ananue:

1. O3HaKOMbBTECH C KPATKUMHU TCOPCTHUCCKUMU CBEACHHUSIMH HCIIONB3YS CCHUIKY
https://znanium.com/catalog/product/1012153 ,52§ u kpaTkyro 3armuch GopMyI1 HIKE

2. Pemmre 3amadm, CaMOCTOSTEIBHO HCIIONB3YsS TPUMEPHl U KPATKHE TEOPETUUCCKUE
CBEICHHUS.

IMopsaaok BbIMOTHEHHS] PA0OTHI:
1. Wsyuure u BomuinTe GOPMYJIBI 10 TAHHOU TeMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENHHO 330291
4. OtBerbTe Ha BOmpockl Tecta https://znanium.com/catalog/product/1012153,
cTp331.

KpaTKne TECOPETUIECCKHUE CBCACHUA

3axon snekmpomacHumMHOU UHOYKYUU:

9I[C HHAYKIIUK B 3aMKHYTOM KOHTYPC paBHA IIO MOAYJIHO CKOPOCTU HU3MCHCHUSA MArHUTHOI'O

IMOTOKA 4epe3 MOBEPXHOCTh, OTPAHUYCHHYIO KOHTYPOM: o — APl rre g — OJ1C uanykuun, B; AD= @,-

@1 — U3MEHEeHUe MarHuTHOTO NMOoToKa, BO; At — mpoMeyToKk BpeMeHH, B TEYEHHE KOTOPOTO MPOU30IILIO

AD| _ CKOPOCTb USMCHCHUA MAarHUTHOI'O ITIOTOKaA, 376

c

JaHHOC U3MCHCHUC, C,

C YUYCTOM HaAlIpaBJICHUSA UHAYKIIUOHHOI'O TOKA 3aKOH 3alIUCBIBACTCA TAK: o — _g .
! At

Eciu SaMKHyTBIﬁ KOHTYp COCTOHUT U3 N noCiacaA0BaTCIbHO COCAMHCHHBIX BUTKOB (HaHpI/IMCp, B

COIICHOM[IE) ; — _N - 4; ? | rae N — uKCI0 BUTKOB.
t
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Pasnocts motennuanoB U Ha KOHIAX MPSIMOJMHEHHOIO MPOBOJHHMKA JIHHON |, ABMKyIerocs co
CKOPOCTBIO 0 B OJIHOPOJIHOM MarHMTHOM IOJI€

U = Blvsina,
IJIe 0L — YroJl MKy HalpaBJICHUSIMH BEKTOPOB CKOPOCTH 0 ¥ MarHUTHOM
uHaykuuu B

DNEKTPUUECKUN TOK, MPOXOJSAIINI IO MPOBOJHUKY, CO3/Ia€T BOKPYr HETO MAarHUTHOE IOJIC.
MarHuTHBIA MOTOK CKBO3b IUIOMIA/(b TOBEPXHOCTH, OTPAHUYEHHYIO CAMUM KOHTYPOM, MTPOTIOPIIMOHAIICH
cujie Toka B KoHType: @=L-I.

Koa¢pdunuent nponopruonansHocTy L HaspiBaeTes undykmugnocmuio KOHTypa: [L]= [12} =—
=I'n (renpnm).

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=l,-1; — u3MeHeHHe CUITbl TOKA B IPOBOJIHUKE, A
At — Bpems ero u3MeHeHus, C;

ZLI — CKOPOCTb UBMCHCHUSA CUJIBI TOKA, é .

At c

2
OHeprusi MarHUTHOTO TOJIst IIPOBOJHAKA C TOKOM: yy, - — L-17 ) [dx]
2

PemmmTsh 32124 cCaMOCTOATEILHO
(N - Homep aweco sapuanma no cnucky)

1. Ha ckoibpKko M3MEHWIIAaCh CUjla TOKa B MPOBOAHMKE, eciu 3a 0,1 ¢ B IpOBOJHUKE, HHAYKTUBHOCTh
koroporo 4 I'n, nosBritace DJ1C camonHaykuuu pasHas 12 B?

2. 3a kakod IPOMEXKYTOK BpPEMEHM MarHuTHbIA moTok m3MeHwics Ha 0,01 BO, ecnu B KoHType
Bo3zHuKaeT DJ]C uaaykiuu n B?

3. MarnuTtHoe moje Karymku ¢ UHAyKTHBHOCTHIO 0,2 ['H obGnamaer sueprueit 0,4 J[x. YUemy paBHa
CHUJIa TOKA B KaTylke?

4. Ormpenenure SHEPrHIO, 3allacaéMyl0 B MarHUTHOM I0JIE€ MHJIYKTOPA, KOTOPBIA HCIOJIb3YyeTCs B
YCTaHOBKE JUIsl MarHuT UMIYJIbCUBHOro (opmoBaHus. MunyktuBHOCTh Karymku 7,0-10-7 T', cuna
paspsaHoro Toka 1,45-105 A.

5. Kakoll moTok MarHUTHOM MHAYKIIUU CO3JaeTCs B KOH Type 3JEKTPUUECKUM TOKOM, €CIH MpPU €ro
yMeHblIeHuu 10 Hymst 3a 0,01 ¢ B KOHType BO3HUKAET 3¢ caMOMHAyKIuu paBHasa 30 B?

6. OmpenenuTe PHEPTUI0 MAarHUTHOTO TIOJISI KATYIIKH, B KOTOPOW MpH CHJle TOKAa 6,8 A MarHUTHBINA
MOTOK paseH 2,5-10-3 BO.
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7. 3a Kakoil POMEXYTOK BPEMEHHM B KaTylIKe ¢ MHAYKTUBHOCTBIO 0,28 I' mpoucxoaut HapacTaHue
CHJIBI TOKA OT HYJIA 10 9,6 A, eciii pu 3TOM BO3HHMKAET CPEIIHSS 31C CAMOMHAYKIUMHU, paBHas 38,4 B?

8. IIpoBomHUK AJIMHON N M MepeMelIaeTcss B OJHOPOAHOM MarHuTHoM mone ¢ uHaykmuen 0,2 TA.
JIBrOKeHHEe TIPOBOJIHUKA MPOUCXOIUT CO CKOpocThio 10 M/c mox yriiom 45° K MarHUTHBIM CHJIOBBIM
nuHuAM. HaliquTe 31¢ MHIyKIIUY, BOSHUKAIOUIYIO B IPOBOJHUKE.

9. Kakoii MarHUTHBII TOTOK TPOHU3BIBAET KOHTYp, €CJIM TpPU PABHOMEPHOM HCUE3HOBEHUU
MarHuTHOTO TOJIS B TEUEHHUE N C B KaTYIIIKE HHAYLHUpYyeTcs 3¢, paBHas 0,02 B?

10. Kakoil MarHuTHBINA MOTOK NMPOHU3BIBAET IUIOCKYIO MOBEPXHOCTD IJIOLIAAbI0 3 ¢M2 MpU UHAYKLUUU
noiist 0,24 TA, eciiu HopMaJib, K TIOBEPXHOCTH PAcIookeHa 1oj yriaoM 60° K BEKTOpY MHIYKIUH.

11. Omnpenenure MHAYKTHBHOCTh KATYIIKH, €CIIM NIPH YBEIMYCHUH TOKa B Hed Ha 2,2 A 3a 50-10-2c
MOSIBIISIETCS CPEAHSS DAC CAMOUHIYKIIMH, paBHas 1,1 B.

12. B mpoBomuHuke anuHO#M 0,5 M, ABMXKYIIEMCS CO CKOPOCThIO 3,0 M/C MEpIEeHIUKYIIPHO CHIIOBBIX
JUHUI OJHOPOJHOTO MAarHUTHOro mojs, BoszHukaer JJIC 6,0-10-2 B. Omnpenenure HHIYKIUIO
MarHMTHOT'O TOJIS.

13. Onpenenute MarHUTHBINA TOTOK, MPOXOMALIMNA Yepe3 MPSMOYTOJBHYIO IIIOMIAKy CO CTOPOHAMU
20x40 cM, ecnu OHa MOMEILIEHA B OJHOPOJIHOE MarHuTHOE noJie ¢ uuaykuueit 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
paBHomMepHO ymenbmiaercs 0,5 1o 0,4 B6, yto6s!1 B KoHTYpe Bo30yxnanack J/1C uaaykuuu 3,8 B.

15. Ompepenute mpOMEXYTOK BpEMEHH, B T€YEHHE KOTOPOTO MATHUTHBIA MOTOK, MPOHU3BIBAIOIIMIA
KOHTYp, AobkeH yBennuutbest ot 0,01 no 0,20 BO, utoObl B KOHTYpe Bo30yx)aanack DC nHIyKIMHN n
B.

16. Onpenenure D/JIC WHIYKHIMM Ha KOHIIAX KpPBUIbEB CaMOJIeTa, MMEIOIIUX UIMHY 12 M, eciu
CKOPOCTh €ro MpH TOpU3OHTaIbHOM mosiere 250 M/c, a BepTUKaJdbHAas COCTaBISIONIAs MarHUTHON
MHAYKIMU 3eMHOro Maruerusma 5,0-10-5 TA.

17. B opHOpogHOM MarHWTHOM mojie moA yrioM 30° K HampaBlICHHIO BEKTOpAa MHAYKLWHU, BETUYHHA
kotoporo 5,0:10-3 TA, naBmxercs NPOBOAHMK CO CKOpocThlo 10 M/c; BEKTOp CKOPOCTH
NEPIEHIUKYIIAPEH POBOAHUKY. ONpenenuTe NIUHy IPOBOJHUKA, €Ciid B HeM HaBoautcs D/[C, paBHas
2,5-10-2 B.

18. Tpaktop o6mero HazHayeHuss K-700 wmaer co ckopocteio 28 kM/4. OmpenenuTe pa3HOCTb
MOTEHIIMAJIOB Ha KOHIIAX MepeIHEed OCH, €ClIM JJUHA €€ OKOJO 2,6M, BepTHKaJbHas COCTAaBIIAIOIIAsS
MarauTHOTo 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 ToJne Kar ymku ¢ mHayktuBHOCTRIO 0,1 I oOmamaer sneprueit 0,8 J[x. Uemy paBHa
CuJia TOKA B KaTyIKe?

21. TIpoBomouHasi mpsMOyToyibHasi pamka co cropoHamu 20 m 30 cM pacroyio’keHa B OJHOPOTHOM
MarHMTHOM I0JI€ U NEPHEHIUKYJSIpPHA CUJIOBBIM JIMHUAM. Omnpenennure MHAYKLIUIO 3TOro IO, €CIU
npu ero ucyesHoenuu 3a 1,2-10-2 ¢ B pamke HaBoautcs cpeanss IC 3,5 mB.

22. Yemy paBHa MHAYKTUBHOCTbH KaTYILIKH, €CIH MpoTeKaroumii mo Heil Tok cunoit 0,15 A co3maer
MOTOK MarHUTHOM uHAyKuu 7,5-10-3 B6?

23. Yemy paBHa MHAYKTUBHOCTb IIPOBOJHHKA, B KOTOPOM IpHU Bo3pacTaHuu 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. OmpenenuTe WHIAYKTUBHOCTh KaTYIIKH, ecid npu Toke 3,0 A
MarHMTHOE 1oJje B Hel oOnanaet sueprueit 6,0-10-2 J[x

26.  DnexkTpuueckas Iemb coOpaHa IO cXeMe, NpPEeACTAaBICHHOM Ha
pucyHke. CONpOTUBIIEHUE y4acTKa IENu | paBHO COMPOTHUBIIEHUIO y4acTKa
nenu 2. CpaBHUTE TOKH, KOTOpBIE NMOKaXyT aMIepMmeTpel A1 U A cpasy
MoCJie 3aMbIKaHUs KJIHoYa.

I

al
- -
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Pasngea 5 Kosie0anus 1 BOJHBI
Tema 5.1 Mexannueckue KoJe0aHUA U BOJHBI

IIpakTnueckoe 3anaTne Nel4. Mexanuveckue KoJ1e0aHUSI M X XapaKTEePUCTUKH

Heanb: cdopmupoBate nOHUMaHMEe ponu (U3MKH B (OPMUPOBAHMM  Kpyrozopa u
(GYHKIMOHATBPHOM T'PaMOTHOCTH YEJOBEKA JUIA DEUICHHs NPAKTUYECKUX 3ajad; sl OOBSCHEHHUs
YCIIOBHIA IPOTEKaHUS (PU3NYECKUX SIBIICHUM, yMEHUS BBIIOJIHATH pacyeTHbIC U rpaduyeckue 3a1auu

IIpakTuyeckasi padora gopmupyer:I1P62,11P66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Boinosinenue padorsl ciocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MatepuajibHoe o0ecnieyeHue:

WH/IMBUIYAIbHOE 33aJ]aHNe, KOHCIIEKT JICKIUH, CIIPaBOYHBIC MaTEPHAIIbI.

Ykazanue:

[IpakTrueckoe 3aHATHE COCTOMT W3 JABYX YacTed — TEOpEeTHYECKOM M mpaktudeckou. llocie
M3YyUYEHHs] TEOPETHUECKOro MaTepualla MOYKHO MPUCTYIATh K BBINOJIHEHUIO IpakTuyeckoil yactu. OHa
COCTOUT W3 JIByX M OoJiee 3aad JJIsl CaMOCTOSITEIILHOTO BBINMONHEHHU. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemienus. Ha BelosHEHNE NPAaKTUYECKOTO 3a/1aHUsI OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMbBTECH C TEOPETUUYECKUMU CBEJICHUSIMU UCIIOb3Ys CCHUIKY
https://znanium.com/catalog/product/1012153, §47, 48,49 BbinncaB GpopMyJibl
OTMEUYCHHBIEC CKOOKamu , Harpumep( 47.1)

Pemmre 3amaum, caMOCTOSITENTHHO HWCHONB3Ys MPHUMEPHl U KPAaTKHE TEOPETHUECKHUE
CBEJICHMS.

ITopsinok BbINOJHEHHS PadOTHI:
1. Wsyuwre u Bomumute GopMyJibl 110 TaHHOM TeMe B BUJIE KPATKOTO KOHCIIEKTa
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre camMoCcTOSATENBHO 3aJa4uu
4. Bemonauts Tect https://znanium.com/catalog/product/1012153, ctp 328

IIpuMepsl peleHus 3aaa4

1. YpaBHeHnue rapmoHuueckux KosneOanHuil Touku x=0,4cosmt. Haiitu ammuryny, nepuoa u
cMelienne Touku yepes 0,5 c.

JaHo: M. T. «CIN» Pemenue
x(t)=0,4cosnt x=Acosmt
t1=0,5 ¢ x(t)=0,4cosmt
A=? T=? x(t1)=? oo o2
v=? T ®
1
YT
Brruucnenusa: A=0,4 m; o=,

62


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

T:E:Z(c)
T

1
v=—=0,5Tn
2

1 T
x(0,5) =0,4-cosm - E = 0,46035 =0

2 I'py3 maccoit 0,4 kxr coBepmiaer KojieOaHUS B TOPU3OHTAIBHOW IIJIOCKOCTH Ha TMPYXHHE
XKECTKOCThI0 250 H/M. aMIumMTyAa KojiebaHui rpy3a 15 cM. HaAlTH TOJHYI0 MEXaHHUYECKYH) SHEPTIHIO
Kose0aHuil 1 HauOOJIBIIYI0 CKOPOCTh ABIKEHHUA. TpeHuem npenedpedb.

. 2 250.0,152
JlaHo: Ep:k'2 E, -0 E= =2 =28
MPY>KUHHbBIN L= 0,15@0,15 .25 =
MasTHHUK E=E,+E.~E, '
M
=3,75~382%
C
m=0,4 xr k
2 2
mov° =kA" = v=A|—
k=250 /M m
A=0,15M
E=?, Umax="

PemmnTe 32124 caMOCTOATEILHO
(N - Homep aweco sapuanma no cnucky)

1. Hanummre ypaBHeHHe rapMOHUYECKUX KOJIeOaHUH ¢ aMIUIUTYI0H 5 ¢cM U HayaJlbHOM (a3oit 45°,
eciu B 1 MunyTy coBepiaetcst 150 xonebanumii.

2. AMIUINTYZ]a TapMOHUYECKUX KojeOaHWi MarepuaibHOM Touku N cM, nepuox 4 c. Haiinute
MaKCHMaJbHbl€ CKOPOCTH M YCKOPEHUE U HAMUIINTE YpaBHEHNE TAPMOHUYECKUX KOJIeOaHuM.

3. MaremaTnueckuii MasTHUK JUIMHOW 56 cM 3a N MHUHYT coBepiiaeT 40 MONHBIX KoJeOaHWI.
Omnpenenure nepuoj KoneOaHUN MasTHHUKAa U YCKOpEHHE CBOOOJHOIO MaJeHUsi B TOM MecCTe, I/
HaxOJIUTCs MAsTHUK.

4, MarepuanpHass Touka KojeOnercs c¢ uacroto v=10 k[ Onpengenure mnepuoa, dYHUCIO
Koje0aHui B MUHYTY U HUKINYECKYIO YaCTOTY.
5. Onpenenure TEpPHOJ, YaCTOTy, UUKIMYECKYF0 YacTOTy TapMOHUYECKHX  KOJIeOaHWI

MaTeMaTH4eCKOro MasiTHUKA JUIMHOHM 1 M, eciu ¢=9,81 M/c%. BO CKOIIBKO pa3 U Kak HaJl0 U3MEHUTh JJIUHY
MasiTHUKA, 9YTOOBI TIEpUO/1 KOJIeOaHUH yBETUYMIICS B 2 pasa.
6. AMIUTUTY/Ia TAPMOHUYECKUX KOJIEOaHU MaTeMaTHUeCKOro MassTHUKA AnuHoN 50 MM, iepuon 4 c,

T > v
HadaJlbHas q)asa — . Hanummre YPaBHCHHUE 3TOr0 KoJicOaHus U HauJUTC CMCHICHUC KOHC6HIOH.I€I/ICH
4

TOUYKH OT NOJI0kKeHUs paBHOBecus npu t =0 n t=1,5 c.

. (T o
7. VpaBuenue touku x=0,02sIn| —t+— |. Halinure neprnosa, MakCHMaJIbHOE 3HAYEHHE CKOPOCTH H
2 4
YCKOpEHHUE.
8. Omnpenenure JUIMHY MaTeMaTHYECKOIO MasiTHUKA, COBEPIIAIOLIETO OJHO MOJIHOE KojebaHue 3a 2

c, ecan =9,81 Mm/c>. Bo CKONBKO pa3s HYXKHO W3MCHHUTb JUIMHY MAasTHHKA, 4TOOBI YacTOTA ero
KoJieOaHUH yBeIMUUIach B 2 paza?
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0. YpaBHeHue rapMoHudeckoro konebanus x=0,4sin5nt. Omnpepenute amIUIUTYAy, TMEPHO,
cMernieHue pu t=n c.

10. Ornpenenure *KeCcTKOCTh MPYKUHBI, YaCTOTY, IUKIMYECKYI0 YacTOTy, eciiu Tesno Maccoit 0,5 kr,
MOJIBEILICHHOE K ATOM MpYKHHE, coBepiIaeT kojaedbanus ¢ nepuogom 0,2 c.

11.  MarepuanbHas TOYKa COBEpIIAET rapMOHUYECKUe Konebanus ¢ ammumntyaoi 0,03 M u nepruogom
0,2 c. CocTtaBbTe ypaBHeHHUE KoeOaHus U onpeaenure cmemnienue npu t = 0,1 c.

12.  Tlo aHy cdepudeckoil Yamky coBepuiaetT cBOOOIHbIE KoneOanus 0e3 TpeHUsI MaJCHbKHUI IapuK.
Omnpenenure nepuo1 KojeOaHus MaprkKa, €Clid paanyc KpUBU3HBI Yallku 2,45 M.

13. CocTaBbTe ypaBHCHHE TAPMOHHUYECKUX KOJEOAHUH MAaTeMaTHYECKOro MasTHUKA JIUHOW 2,45 M
u amruutyaou 0,1 m.

14. Teno coBepiaeT rapMOHHYECKIE KojieOaHus o 3akoHy X = 20sinzt. Onpenenute CKOPOCTh Tena
mput;=05cut,=4c.

15. YckopeHnue cBOOOIHOTO MajAeHUs Ha TOBEpXHOCTh JIyHbI 1,6 M/c?. Kakoi JUTHHEBI JIOJKEH OBITH
MaTeMaTHYeCKUH MasgTHUK, YTOOBI €ro nepuoj konedanus Ha Jlyne Opu1 1 ¢?

16.  IloctpoiiTe rpaduk rapMOHHYECKOro KojeOaHWs YacTOTHI MO MapaMeTpaM: aMILTuTyna 2 cw,
nepuon 0,4 ¢, HavanpHas dasa 0. 3anummre ypaBHEHHE 3TOTO KOJICOAHHUS.

17.  Teno coBepiiaer Koyebanus 1Mo 3akoHy X = 60sin2nt. Onpenenute ckopocTh Teda npu =1 c u
tz = 2,5 C.

18. Teno maccoil N rpaMm MOJBELIEHO HA MPYXKUHE, )KECTKOCTh KOTOPOU 2-10° n/m. Onpenenure
4acTOTy, NEPUO/I, HUKIUIECKYIO0 YACTOTY CBOOOHBIX KOJIEOAHH STOT0 Tea Ha MPYKHUHE.

19.  MarepuanbHas TOYKa COBEPIIAECT FAPMOHNYECKHE KOJICOAHNUS C aMIUTUTYION 4 CM U IEpUOJIOM 2
c. Hanummre ypaBHeHre ABMKEHUS TOUKH, €CJIH €€ IBI)KEHNE HAUMHACTCS U3 TIOJOKEHUS Xo= 2 CM.

20. KakoBa wacToTa 3BYKOBBIX KOJI€OaHUI B cpejie, €ClIi CKOPOCTh 3ByKa B 3Toi cpeae 500 m/c, a
nrHa BoJIHBI 2M? (OTBET aiiTe B reprax.)

21.  Ha paccrosHum N M OT HabmogaTess paboune BOMBAIOT CBau C TIOMOIIbIO Kompa. KakoBo Bpems

MEXJy BHJIUMBIM yJIapoM MOJOTa O CBal0 M 3BYKOM Yyjaapa, yclblIaHHbIM HaOmonatenem? (OTBeT
naite B cekyHaax.) CkopocTh 3Byka B Bo3ayxe 330m/c. OKpyriIMTe OTBET C TOUHOCTHIO JIO IE€CSTHIX.

22.  CkopocTtb 3ByKa B Bojzie 1,5 km/c. Uemy paBHa JUiMHA 3BYKOBOM BOJIHBI, PACIIPOCTPAHSIOIIEHCS B
Bojie, mpu yactote 3ByKa 3 kI 'i? (OTBeT naiite B MeTpax.)

CbopMa NpeacTaBJCHUs pe3yjabTara:
BrinmonHUTE 3a1aHKE B TCTpaau I NPAKTUICCKUX pa60T.

Kputepun onenkn:
3a MpaBUIIHLHO BBIMTOJHEHHOE 33JJaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBUWIIBHO BHITIOJIHEHHOE JEHCTBHE, 3aJJaHNe BBICTABIIAETCS OTpULIaTeIbHast olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB
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Tema 5.2 DileKTpOMarHuTHbIE K0JIe0AHUSI M BOJTHBI

IIpakTyeckoe 3ansaTue Nel5. Pemenne 3a5a4 Ha BUABI CONPOTHBJICHUI B LeNsiX IePeMEHHOI0
TOKa. PopMmyJibl TpaHchopMaTopa

Heab: cdopmupoBaTh

ITIOHUMaHHEC

poau

bu3uKn

B (OpMHpPOBaHUU

Kpyrosopa u

(GYHKIMOHATBPHOM T'PaMOTHOCTH YEJOBEKA JUIA DEUICHHs NPAKTUYECKUX 3ajad; sl OOBSCHEHHUs
yCIOBUIl NMpOTEeKaHUs (U3MYECKUX SBICHHUH, YMEHHs BBINOJIHATH PAacUeTHBIC M rpaduyeckue 3agadd,
U3YYUTh CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAaHUS B KOHTYpE, BUABI COINPOTHBICHUS B LEMHU
NePEeMEHHOT0 TOKa, UX OTIMYUS U OCOOCHHOCTH.

IIpakTuuyeckas padora ¢opmupyet:[1P62,11P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Boinosinenue padorsl cnocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MaTtepuajbHOe o0ecneyeHue:

WHIUWBUAYAJIBbHOC 3aJIaHUC, KOHCIICKT JICKHI/Iﬁ, CIIPAaBOYHBIC MATCpPHUAJIbI.

Yka3zanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
U3Y4YEHHs TEOPETUYECKOr0 MaTepualla MO>KHO IIPUCTYNATh K BBINOJHEHHUIO IPAaKTHYeCKON 4actu. OHa
COCTOMT M3 JIByX U Ooee 3amad Al CaMOCTOSTENBHOrO BbInonHeHus. He 3a0biBaiiTe 0 MpaBUIIBHOM
oopmienun pemienus. Ha BoloHEHHE IPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananmue:

O3HaKOMBTECH C TCOPCTUICCKHUMH CBCACHHUAMMU HCIIOJIBb3YA CCBLUIKY
https://znanium.com/catalog/product/1012153, §54,55, 56 BbinmcaB GpopmMysibl

OTMeUYeHHbIe ckoOKamHu , Hanpumep( 54.1)
Pemmre 3amaum, caMOCTOSTENHHO HWCHOJB3Yys NMPUMEPHl W KPATKHE TEOPETHUYECKHE

CBCACHUS.

ITopsinok BbINOJHEHHS PadOTHI:

1. WMsyuwre u Bomumute GOpMyJibl 110 TaHHOM TeMe B BUJIE KPATKOTO KOHCIIEKTA
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a9U
4

Bemonaute Tect  https://znanium.com/catalog/product/1012153,

[Tepemennsriit Tox; ctp 336 Tpanchopmarop

KpaTkue Teopernyeckue cBeeHUs

KOTOPOTo qHCII0
BUTKOB BO
BTOPUYHOU OOMOTKE

Oounle, yeM B

TpanchopmaTop
BUJIBI MTOBBITITAIOTHH TMOHMKAFOIITNHA
Onpenenenue Tpanchopmarop, vy | Tpanchopmarop, |y

KOTOPOTo qHCII0
BUTKOB BO
BTOPUYHOU OOMOTKE

MCHBIIE, 4qeM B

ctp 334 -
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IIEpBUYHON IIEpBUYHON
Pucynok B g
Koaddunuent n<i n>1
TpaHnchopmanuu
n=foe U 1 S,
& @, U, 1§
KN tpaHcdopmaTopa P
ﬂ' P d) b P U}npam'{j)up)mopa = Fn 100% ~ 99%
3

COHpOTI/IBJ'ICHI/Iﬂ B ICTIM IIEPEMCHHOT'O TOKa

ITpubopsr Pesucrop Karymky naayktuBHocThio L | Konpencarop emkoctsio C
conpoTuBiieHneM R
Cxema R L C
B . -
U U
U i = O Q0 ~
O~ 0
Cuia Toka 1(t) = I sinoot 1) = 20 sin(wt — 75) 1(t) = CUwsin(er + Z)
ol 2 2

Cnsur da3 »=0 Y,U u3mensercs B | Hampsixenue onepexaer Tok | HanpsbkeHue oTcraer ot

OIMHAKOBEIX (ha3ax, a ). | Ha ¢ = % =90° TOKa Ha ¢ = % =90°

SHEPTHUsS PACXOIUTHCS Ha

TEIJIOBOE JIEUCTBUE TOKA
Conportusiie
HUE

R= 2o’ (1+at) X =1
1. popmymna S ac

XL:(O L
R|
2. 3aBHCHMOC
Th I R,
COIIPOTUBJICH R L
0 -1 |
0 a 66
0 o



HIO oT

yacrorTa

3. AKTUBHOE — NHayKTUBHOE — EMKOCTHOE —

onpeieleHye | CONPOTUBICHHE CONIPOTHUBJICHHUE, COIIPOTHUBJIICHHUE,
nmoTpeouTerns, 00YCIIOBIICHHOE SIBIICHUEM 0OYCIIOBIICHHOE HAITMYHUEM
IpeoOpa3yIoIIero CaMOWHIYKIUU EMKOCTH B IICIIH
MOJIBOJIUMYIO K HEMY
SHEPTHUIO B APYTUE BUJbI
SHEPTUU

3akoH Oma 1) = % I, = z_z I, — ';(JZ

— TS
[TosHOE CONPOTUBIIEHHUE LENHU TIEpeMEHHOr0 ToKa: Z= VR? + (wL — E)

3akon Oma AJIL aMIUTUTY JHBIX 3HA4YCHUH CHUJIBI TOKA |0 H HAIIPSAXKCHUA U() B ICIIU IICPEMCHHOI'O TOKA:

lo= UoVR? + (wL — —)’

PeakTHBHOE — COIIPOTUBJICHUEC HOTpe6I/ITeJ'I$I, HC HDCO6D&3VI-OH_ICFO IMOABOANMYIO K HCMY DHCPI'UIO B

ApyTue BUIbI S3HEPruu (H-p pakera) X=X -X.=ol- L.
wc

X >X¢ — MHIYKTUBHBIN XapakTep; X=X, — pe30HaHC; X>X| — EMKOCTHBIN XapakTep

JleiicTByI01Ilee 3HAYE€HHME MOIIHOCTH INepeMeHHOro Toka (P) — BelWuYMHA, YHUCICHHO paBHas
MOIIIHOCTH TOCTOSIHHOTO TOKa Ppocr, MPU YCIOBUHM, UYTO 00a TOKAa 3a OJUHAKOBOE BpPEMs, PaBHOE
MepHoy MepeMEHHOro Toka 7, Ha paBHBIX pe3ucTopax R BBIAENAT paBHbIE KOJIUYECTBA TEIUIOTHI Q.

2 2
P:%:%zg_;. JleiicTBylolee 3HAYEHHE MOIMHOCTH TEPEMEHHOTO TOKA 4YAaCTO HA3BIBAIOT

AKTHBHONM MOIIHOCTLIO.

IIpuMepsl peleHus 3aaa4

1. Karymxka uaayktuBHocThiO 0,1 I'H M akTHBHBIM comnpoTuBieHHEM 25 OM BKIIOYEHA B CETh
IIPOMBIIIJIEHHOTO MEPEMEHHOIO TOKA CO CTAaHAAPTHOM uacToToil. Ompenenurte TOK B KaTyIIKE, €CIU
HanpsbKeHue Ha ee BBogax 120 B.
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JlaHo: =Y. X =~[252 +(4-3,14-50-0,1)% =
<
=1/625+986 = /1611 = 40,10m
KaTyIlKa x— JRZTXZ = v v :
L=0,1 T VR + (@)’ = ];=120 4,
’ —JR? + @n)? 401
R=25 Om
v=50T1
U=120B
14=2

2. Ha KOJIXO3HYIO MOACTaHIMIO TOCTyHaeT TOK HampspkeHuem 6600 B. mepBuunas oOMOTKa
Tpancpopmaropa mnonacranuuun umeer 3300, a BropuuHas 110 ButkoB. Ompenenute pabouee
HaIpsHKEHUE B KOJIIXO3HOM JIEKTPOCETH M MOTPEOIIIEMYIO MOIITHOCTh cuia Toka B cetu 200 A nmorepsimMu
SHEpruu B TpaHchopmarope npeHeodpeyb.

Jawo: o Uy u, - 6600110 _ o0 o
TpaHchopmaTop ®; LLJJZ 3300
1%
U,=6600 B V2 0 P2:220'220:44'103BT=44 kBT
®1=3300 B Py=Uy-1;
(02:110
15=200 A
Uz, P2:?

3. Karymxka wanyktuBHOCTBIO 0,1 ['H M akTUBHBIM compoTuBieHHeM 25 OM BKJIIOYEHA B CETh
IIPOMBIIIJIEHHOTO MEPEMEHHOIO TOKa CO CTaHAAPTHOM 4YacToToM. OmpenennTte TOK B KaTyILIKE, €CIU
HanpsbkeHue Ha ee BBogax 120 B.

JaHo: Karymika [ = U; x \."25" F{4:3,14.50.0,1)°
L=0,1 T %
R=25 Om 2 \;"R EE WO25+986 = 1611 = 40,1 Cm
v=50I' =3 : 120 34
U=120 B =vR” +(@bh) = 400

— . | =
| =2 | VR 4+ (2mvl) ¢

4. Cuna ToKa B MepBUUHOM 00MOTKe TpaHcdopmaropa 0,5 A, HanpsbkeHue Ha ee KoHIax 220 B,
BO BTOpHYHON 00MOTKe cooTBeTCTBeHHO 8 A 1 12 B. Onpenenute KII/ Tpancdopmaropa.

AHO: TpaHCPopMaTopa E ]
ﬁ:O,SAp opuarop . L o0n= | m= zzln o 100% = 87%
1,=8 A £ '
U;=220 B Ul
U=12 B = —22.100%
n=? U,

Pemuts 3agaun
(n - Homep sawezo sapuanma no cnucky)
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1. Cuna Toka B mepBUYHOM oOMoTKe TpaHcopmaropa 0,2 A, Hampspkenue Ha kinemmax 220 B.
Ompenenure HaNpspDKEHWE W CUITYy TOKA BO BTOPUYHOM 0OMOTKE TpaHchopmaropa, eciu KodphUIUeHT
tpancpopmanuu 0,2.

2. [Tepuunast oomoTka Tpancopmaropa coaepxkut 800 BuTkoB, BropuuHas 3200. Ompenenure
KO3 GHUIHUEHT TpaHCcHOpMAIHH.

3. Cuia ToKka B CeTH M3MEHsieTcs 1o 3akoHy | = 8,5 Sin @ t. Kakoe KoiaM4ecTBO TEIUIOTHI BBIICIUT
ANIEKTPOKAMUH 3a 2 "aca padoThl, eciiu ero conpotusieHue 80 Om?

4, Cwia Toka B mepBUYHOM 00MOTKe TpaHchopmaropa 0,6 A, HanpspkeHue Ha ee kKoHax 220 B; Bo
BTOpUYHOI 00MOTKe 6 A U 14 B. Onpenenute KII/] Tpancdopmaropa.

5. B nepBuyHOI 00MOTKe moBBIMAtomero Tpancdopmaropa 80 BUTKOB, a BO Bropu4HOou 1280.

Hanpsoxenne Ha KoHIaxX nepBu4Hoi ooOMoTku 120 B, a BenmuunHa Toka Bo BTopu4HOil oomMoTke 0,25 A.
Omnpenenurte MoJe3HYI0 MOIHOCTH TpaHcopmaropa.

6. JUis TpaHCIAUMU paauonepenad MPUMEHSIOT MOHIKAIOIMNUNA TpaHCPOpMATOp C HAINpPsHKEHUEM
480 B g0 30 B. Onpenenure mourHocts Tpanchopmatopa ¢ KIIJ 96%, ecnu k Hemy noaxmoueno 100
penpoIyKTOpoB, moTpedstomux Tok 0,008 A.

7. Omnpenenute yroja MoBOpOTa BUTKA B OJHOPOJHOM MAarHUTHOM IIOJIe, 3HAs, YTO MaKCUMAalbHOE
3Hayenne Toka 10042 A, a Tok B gaHHbIi MoMeHT 100 A.

8. Onpenenure kKodpHUIHUEHT TpaHCHOPMAITUU 3BOHKOBOTO TpaHCHOopMaTOpa, MUTAEMOTO CETEBBIM
TOKOM ¢ HamnpspkeHueM 220 B, eciiu npeoOpa3oBaHHbBIN TOK UMeeT HanpshkeHue 2 B.

9. [lepBuynass 0OMOTKa MOBBIMIAIOIIETO TpaHcpopmaropa umeeT 45 BUTKOB, a BropuuHas 900
BUTKOB. llepBuuHas kaTylika BKJIIOYAETCS B CETh MEPEMEHHOTo Toka ¢ HampsbkeHueMm 120 B. Kakoe
HanpspKeHue OyIeT Ha 3aKuMaxX BTOPUYHOW 0OMOTKHU?

10. DJeKTpuuecKas ayra JA0JKHaA ropeTb noj HampsbkeHueM N B, a B cetu 220 B. CkoibKoO BUTKOB
JOJDKHA COJepKaTh BTOPUYHAs OOMOTKa, €CIM B TNEPBUYHON OOMOTKE, BKIIOYEHHOW B CeTh, 385
BUTKOB?

11. B mnepBu4HO# 0OOMOTKE MOBBIIIAIOMIETO TpaHcopmaTopa N BHUTKOB, BO BTopmuHoi — 2000
BUTKOB. Kakoe HampspkeHMe Ha 3aXHMaxX BTOPHMYHOW OOMOTKHM MOXKHO MOJYYHMTb, €CIH BKIIOUUTH
TpaHcpopmaTop B ceThb ¢ HanpskeHuem 110 B?

12.  Karymka uHaykTuBHOCTBIO 20 MI'H BKIJIIOYEHa B CeTh MEPEMEHHOro TOKa ¢ yacToToi N I'm.
Omnpenenute MHIYKTHBHOE COTIPOTUBIICHNE KATYIIIKH.
13. Kompencatop emkoctsio 8-10*h Bkmouen B cerh mepemenHoro Toka ¢ wactoroir 50 I

OnpenenuTh CUTy TOKa Ha Y4acTKe IIeTH ¢ KOHIEHCATOPOM, €CIM CONPOTUBIIEHHE MOABOASAIINX POBOAOB
N OM, a HanpsHKEHUE Ha BCEM ydacTke 1enu 12 B.

14, Kak wu3MeHUTCS WHJIYKTUBHOE CONPOTHUBIICHUE KATYIIKH, €CIM €€ BKIIOYUTh B LEMb
nepeMeHHoro Toka ¢ yacroroit 10 xI'u, smecto 50 I'u?

15.  IlepBuunas obomotka Tpancopmaropa coaepxkuT 800 BuTkoB, BropuuHas 3200. Omnpenenute
K03 GHUIMEHT TpaHCHOpMAIHH.

16. Karymka MHIyKTHBHOCTBIO N I'H, akTMBHBIM comnpoTuBieHueM 25 OM BKIIOYEHA B CETh
IIPOMBIIIJIEHHOTO MEPEMEHHOIO TOKAa CO CTAaHAAPTHOM 4YacToToM. OmpenennTte TOK B KaTyIIKe, €CIU
HanpsbKeHue Ha ee BBogax 120 B.

®opma npeacTaBiaeHus pe3yJabTara:
BEImoTHATE 3a/1aHUE B TETPAIN IS TIPAKTHYECKUX padoT.
Kpurtepun onenkmn:
3a mpaBUIIHLHO BBITOJIHEHHOE 33JJaHHE BHICTABIISIETCS TIOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBUJIbHO BHITIOJHEHHOE JEHCTBHE, 3aJJaHNe BHICTABIISICTCS OTpUIIaTeIbHAs olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensbHoy svicmasisiemcs 3a 60 — 79% mpaBUIBLHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB
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IIpakTuyeckoe 3anaTue Nel6. Pemenue 3aa1au no reMe «JIeKTPOMArHUTHbIE KOJIe0aHUSA U

BOJIHBD»

Heasb: cdopmupoBats nOHUMaHue pond ¢GU3MKA B (HOPMHPOBAHHMU  Kpyrozopa u
(GYHKLIMOHATIBHOM TPAaMOTHOCTH 4YeJIOBEKa JUI PELIeHMs IMPAKTUYECKHX 3aay; YMEHHs BBIIOJIHSTH
pacueTHble U rpaduUecKue 3afadd, U3y4UTb CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJEOaHUS B KOHTYpE,
BUIbl COIPOTUBIICHUSI B LIEMH IEPEMEHHOI'0 TOKa, UX OTJINYUSA U OCOOEHHOCTH.

IIpakTuuyeckas padora ¢opmupyet:[1P62,11P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Beinosinenue padorsl cnocodcTByeT (hopmupoBanuro: OK 01, OK 02, OK 03, OK 09

MatepuajibHoe o0ecnieyeHue:

WH/IMBUIYAlIbHOE 33aJ]aHUe, KOHCIIEKT JICKIUH, CIIPaBOYHBIC MaTEPHAIBL.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOPEeTHYECKOM M mpaktudeckou. llocie
M3yUYEHHs] TEOPETHUECKOro MaTepualla MOXHO HMPUCTYNATh K BBIIOJHEHHIO NMpakTHueckoi yactu. OHa
COCTOUT W3 JIByX M OoJiee 3a/1ad JJIsl CaMOCTOSITEIBHOTO BBITIONHEHUs. He 3a0bIBaiiTe 0 mpaBMIBHOM
oopmienun pemienus. Ha BolosHEHNE NPAaKTUYECKOTO 3a/1aHUsS] OTBOJUTCS /1BA aKaJEMHUECKUX Yaca.

3ananmue:

O3HaKOMBTECH C TEOPETHICCKUMHE CBEICHUSIMU UCTIOJB3YS CCHUIKY
https://znanium.com/catalog/product/1012153, §57 BeimucaB GopMyIibl OTMEUCHHBIC

ckoOkamu , Harpumep( 57.1) u T.1.
Pemmte 3amaun, caMOCTOSITENIBHO HWCIOJNB3YS MPUMEPHI U KPAaTKHUE TEOPETHUYCCKHE
CBEJICHMS.

ITopsinok BbINOJHEHHS PadOTHI:

1. U3yuwre u BeimumuTe GOPMYIBI 110 JAHHON TEME B BUJIE KPATKOT'O KOHCIIEKTA
2. Pa3bepure mpuMepsl pelIeHHBIX 3a7a4
3. Pemmre camocTosATENHHO 330291
4. Bemomaute TecT  https://znanium.com/catalog/product/1012153, crp 337
«INEKTPOMATrHUTHBIE BOJIHBI»
DJIeKTPOMarHuTHbIe KoJieOaHust
Omnpenenenue Hezaryxaromue kosiebaHusi, BOZHHUKAIOIIME MOJ JACHCTBUEM BHELIHEH
nepuoanuecku uamensronieiics 3J1C e=gycoswt
IIpouecc IIpouecc, mpu KOTOPOM DIIEKTPOMATHUTHOE IOJIE IEPHUOJUYECKU
WU3MEHSETCA 110 BpEMEHU
Ycnosue ITocnenoBarenbHOE COEIMHEHUE:
BO3HUKHOBEHHUSI 1) koHAEHCAaTOpa, HAKATUIMBAIOIIETO SHEPTHIO AIEKTPUUECKOTO MOJIS;
KoJieOaHmit 2) KaTyIIKW HAKAIJTMBAIOIIEH YHEPTHUI0 MarHUTHOTO TIOJIS;
3) BO3HUKHOBEHHE CBOOOJHBIX KOJICOaHHW B KOHTYpe OOYCIOBIEHO
SIBJICHUEM CaMOMHIYKIIMHU
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[Tpumep DreKkTpudecKas Ielb, COCTOsSINAs W3 KOHJCHCATOpa M KaTYIIKH, B
KOTOPOM DHEPrus 3JICKTPHUUYSCKOrO IOJIA IPEBPAIacTCs B JHEPTHUIO
MarHMTHOTO TIOJISl 1 00paTHO

3aKOHBI 12

T=2zJL.C — =

dbopmyna Tomcona A‘E

v 71 ’ ) L

° 27LC
R—Q

L1

° JLC 1. Bomyxnennsie konebanus. Kmou B «I1» —  3apspkaercs
KOHJICHCATOP.

2. CobctBennble koneOanus. Kirou «2» snekTpuueckoe mnone &
MarHuTHoe mojie. YacTh SHEpPTruM TPATUTCSA HA HArpeB mpoBojoB R—Q
KOJIeOaHUs 3aTyXaroIIue.

Jlns mojaep KkaHusl He3aTyXaroUMX KosieOaHui mepeBoauM Kirod  «1»,
3aTeM B «2». BbIHYXIIeHHBIE — He3aTyXaloume KoieOanus

OHeprus [IpeoOpa3oBanne SHEPrHHM  DIIEKTPUYECKOTO TOJNS B JHEPTHIO
MarHUTHOTO TI0JI1 K HA000pOT 1O rapMoHUYecKoMy 3aKkony E, «>E,,
mn = : ik
Ryp=0 - | S
mp

cobctBennbsle DMK 1
it

E,=E.; vo=const

cur _u*
2 2
CuU?=LI?
3.]'IeKTp0Mal"HI/ITH]>Ie BOJIHBI
Onekmpomacnumnas eoina (OMB) — pacnpoCTpaHEHHE JJIEKTPOMArHUTHOIO TMOJS B

IMPOCTPAHCTBC C TCUCHUCM BPCMCHHU.

. cAt
paccrosinue ot paguonokaruonnoit cranuuu (PJIC) no oowvekra: AS = 7 ,
OMB (B 3aBHCHMOCTH OT JJIMHBI BOJHBI A) JACNIAT Ha JUaNa30HBbI:

1) anmunneie A > 1000 Mm; 3) xopotkue 10 < A <100 m;

71



2) cpeqaue 100 < A <1000 m; 4) ynpTpakopoTtkue A < 10 m.

CKOpOCTb BOJIHBI B CPEZI€ 3aBUCUT OT JEKTPUUECKUX U MATHUTHBIX CBOWCTB CPEJIBIL:
C C

Y = = = v/ Eu=n>1- ontuyeckas MIOTHOCTb CPE/bI

9
Jivna BostHbl A=9*T = — B CpeJie; i BaKyyma Ag=c*T = 5

cT _c y!
A == 270; c- cKopocmb IMé 6 6aKyymy unu 6 6o3odyxe- 3*108mu/c

IIpumepsl pemenus 3agaq

1. Cuna ToKa B CeTH U3MEHsETCs 1o 3akoHy i=4,2 sinmt. Kakoe KOJIMYECTBO TEIIOTHI BBIICIHT
ANEeKTpoKaMuH 3a 1 4 paboThl, eciu ero conpotusienue 70 Om?

JlaHo: Q=I° Rt Im=4,2A

AJIEKTPOKAMUH i=l,Sinot 1,=0,707-4,2=3A

- - Y 39 2100 Tar—
i=4,2 sinmt 1, = I, 07071 Q=3-70-3,6-10°~2,3-10° Ix

N

t=3,6-10° ¢ =2,3 M/l

R=70 Om

Q=2

2 B ycraHOBKax Jisi 3JEKTPOTHAPABINYECKON 00pabOTKM MaTepHaioB KOHAEHCATOPHI pabouero
KOHTYypa SBJSIIOTCS €MKOCTHBIMM HakomMTensMu HHepruu. Ompenenure HauOONBIIYyIO CHITY
KpaTKOBPEMEHHOI'O TOKa, BO3HUKAIOIIETO B LEMU NPU HPSIMON pas3ps/IKe TAaKOro KOHJEHcaTopa Ha
MIPOBOJHMK, €CIM W3BECTHO, YTO 3aHECEHHas 3Heprus B KouaeHcatope 10 k/[X, MHIYKTHUBHOCTH
koHTypa 0,03 Mx['H.

JlaHo: K — KOHTYp E,=E. 5.10%
Imax ={~——5 =1066-10*"8
E=10" Ix U 310
~0,8-10% =8.10°A
L=310°Tn s L
o 2
U
L [2E.
max L
Imax =7

Pemmnrn 3agaun

(n - Homep sawezo 6apuanma no cnucky)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bynyt nu HacTpoeHsl B pe30HaHC KOHTYPHI IepeaTyika U MpUEeMHHUKa, ecii ux napamerpsl Cq = 200
o, Ly =2 mI'w; C2 =100 I[1D; Ly =4 mI'H?

KonebarenbHblil KOHTYp COCTOMT U3 KOHJEHCATOPa eMKOCThI0 SMK®D M KaTyIIKU MHAYKTHUBHOCTBIO
0,2 T'n. Onpenenure MakCUMalbHYIO CHIIYy TOKa B KOHJAEHCATOpE, €clid MaKCHMaibHas pa3HOCTh
MOTEHINAJIOB Ha 0OKIaaKax KoHaeHcaropa 90 B. [lorepsmu Ha HarpeBaHue MPOBOJOB MPEHEOPEUb.
O/1C uHAOyKIMH, BO3HMKAIONIAs B paMKe MpU BpallleHUHd €€ B OJHOPOJHOM MAarHUTHOM IIOJE,
U3MeHseTCs 1o 3akoHy e = 12 sin100 nt. Onpenenure aMIUIMTYIHOE W JCHCTBYIOIICE 3HAYCHHE
OJ1C, nepuon, yactory, MruHoBeHHoe 3Hauenue J/JC npu t =n c.

MarsHuTHbIl [OTOK B paMKe, PaBHOMEPHO BPAILAIOLIMICA B OJHOPOAHOM MAarHUTHOM IIOJIE,
HU3MEHSIETCA 1Mo 3aKoHy @ = 3 - 1072 cos157t. Haiigute 3aBHCHMOCT, MTHOBEHHOTO 3HadeHus DJ1C
UHIYKIMH, BO3HUKAIOIIEH B paMke, OoT BpeMeHH. OIpenenuTe MakCUMalbHOE U JIEHCTBYIOILEE
3Hauenue DJ1C, nepuoi ¥ 4acTOTy TOKa.

B pamke, paBHOMEpHO BpalaroUieiics B OJHOPOAHOM MAarHUTHOM II0Ji€, MHAYLHUPYETCS TOK,
MI'HOBEHHOE 3HAY€HHE KOTOPOTO BBIPAXKaeTCsl PopMyIIoit

I = 3 sinl57t. OnpexenuTte aMIUTUTYIHOE, ISHCTBYIONICE 3HAYCHHUE TOKA, MTHOBEHHOE 3HAYCHHUE
Toka ipu 0,N ¢, mepruoa 1 4acToTy.

Onpenenute MakCUMaIbHOE U AEUCTBYIOIIEe 3HaueHne nepemeHHoi J/IC, BO3HUKAIOLIEH B paMKe Ipu
€€ PaBHOMEPHOM BpAIlIEHUH B OJHOPOJHOM MarHUTHOM IIOJI€, €CIIU MPU YIJie TOBOPOTa PaMKH Ha 45°
MraoBeHHoe 3HadeHne DJ[C 156 B.

Onpenenure Mmakcumanbhyo 9/1C, 3Has, yro npu 30° OC unaykuum 110 B.

B koneGarebHOM KOHTYpe € MHAYKTUBHOCTBIO N MI'H MakCHMalbHOE HaNpsDKEHHE HAa OOMOTKAx
koHgeHcaropa 200 B. ompenenurte mnepuoa KoleOaHWil CBOOOAHBIX SJIEKTPOHOB B KOHTYpE, €CITU
MaKcHMaslbHas cuiia Toka B KoHType 0,2 A.

Omnpenenure cuily TOKa B KoyeOaTebHOM KOHTYpPE B MOMEHT MOJHOW pa3psAKd KOHAEHCaTopa,
€CJIM DHEPIrusi MArHUTHOTO TOJISl KaTYILIKU 4,8-10'3 JIx, a unykTuBHOCTD 0,24 T'H.

Omnpenenure SHEPTUIO EKTPUUECKOTO MO KOHAEHCATOpa eMKOCThIo N MK®D, eciu HarpshKeHue
Ha ero oOkiaakax 400 B.

Omnpenenure Nepuoa U 4acTOTy COOCTBEHHBIX 3JEKTPOMAarHUTHBIX KOJE€OaHWH KOHTYpa, €CIH €ro
UHIYKTUBHOCTDH | MI'H, a emkocTh 100 HO.

Omnpenenure cuily TOKa B KojeOaTeIbHOM KOHTYpe B MOMEHT IOJHON pPa3psAKd KOHJAEHcaTopa,
€CJIM PHEPTUsl MarHUTHOTO Mo KaTymku N Mk, a unaykTuBHocTh 0,12 I'H.

NuaykTUBHOCTH KojiebaTenbHOro koHTypa 500 MKI'H, Kakyro eMKOCTh CIeAyeT BBIOpaTh, YTOObI
HAcCTPOUTH ero Ha yactoTy 1 mI'm?

B ycraHoBKax Ayl 3MEKTPOrHApaBIMUYECKONM OOpabOTKM MarepuasioB KOHJEHCATOp pabodero KOHTypa
SIBJISIETCS EMKOCTHBIM HakonuresieM sHepruu. Onpenenure HanOobIIYI0 CHITy KpaTKOBPEMEHHOTO TOKa,
BO3HHUKAIOILIETO B LIEMH IIPU MPSMOM paspsAKe TaKOro KOHAEHCATOpa Ha MIPOBOIHUK, €CIIM U3BECTHO, YTO
3anaceHHas Heprus B konzgeHcarope 10 kJ[x, naayktnBHOCT KOHTYpa 0,03 MkI H.

KonebarenbHbIi KOHTYp COCTOUT U3 KOHJEHCATOpa eMKOCThIO 3 MK®D U KaTyIIKH UHIYKTUBHOCTbHIO
2102 I'n. Omnpenennure COOCTBEHHYIO YaCTOTY 3JIE€KTPOMAarHUTHBIX KOJeOaHUI B KOHTYpE.

B kaTymike MHIYKTUBHOCTBIO N 102 T COBEpIIAIOTCS 3JEKTPOMAarHUTHbIE KOJeOaHUs C MEePUOIOM
107 ¢. OmpeienuTe eMKOCTb CHCTEMBI.

KoneOarenbHblit KOHTYp COCTOMT U3 KOHJeHcaTopa eMmkocTtbio 0,601 Mx® u KaTymkd ¢
uHayKTHBHOCTEI0 10 TH. Onpemennte NepHOA, 4acTOTy COOCTBEHHBIX 9IEKTPOMArHHTHBIX
KoJieOaHUH KOHTYpa.

Komziencatop eMkocTbio 3-10° Mk®, 3apsokeHHbIH 10 HEKOTOPOTO MOTCHIHATA, PaspsKacTCs, 3aTeM
3apspKaeTCs uepe3 KaTyliKy ¢ HHIyKTUBHOCTBIO 1,8 MKI'H. Onpenenure mepuon xonedbanuii. [logemy
Ka)X710€ Mocieayoliee Kojaedanue 1aeT Ha 0OMOTKaxX KOH/IEHCATOpa MEHBIIIYIO Pa3HOCTh MOTEHIHAIOB,
4eM npeapiayee?

Omnpenenure mepuoa M 4acTOTy COOCTBEHHBIX KojieOaHMH B KOHType mpu eMKocTd 2,2 MKD u
uHaykTuBHOCTH 0,65 MI'H.
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21.

22.

23.

24,

25.
26.

217.

28.

29.

BeruncnuTte 4acToTy COOCTBEHHBIX KoNeOaHWii B KOHType c compotuBieHuemM 0 Owm, ecnu
WHAYKTUBHOCTH B 3TOM KOHType 12 mI'H, a emxocth 0, 88 Mkx®. Kak uzmeHutcss dyactoTa
KOJIeOaHUH, €CIIU MOCJIeI0BATEIbHO BKIIOUUTh B KOHTYP €Ille N TaKuX K€ KOHJIeHcaTopa?

Uemy paBeH meproj COOCTBEHHBIX KOJICOaHUH B KOHTYpPE ¢ MHAYKTUBHOCTBIO 2,5 MI'H 1 emMKocThIO 1,5
Mk®D? Kak u3mMeHuTCs nieproj KojaeOaHuid, eClii MapaiellbHO K KOHIEHCATOPY MPUCOSTUHUTE elle 3
TaKuX ke KoHjieHcaropa?

Pe3onanc B xonebaTenbHOM KOHTYpe HactymaeT npu vactote 4,2 kl'u. Onpenenure HHIYKTUBHOCTD
KaTYIIKH, €CJIM EMKOCTh KOH/IeHcaTopa 2,2 MKD.

B xonebGarensHOM KOHTYype ¢ HMHAYKTUBHOCThIO 0,4 I'H M eMKOCTBIO 2:10° @ aMIUTUTYJHOE
3nauenue Toka 0,1 A. Kakum Oyner HampspkeHUE B KOHJEHCATOpEe B TOT MOMEHT, KOI'Jla SHEPTuu
JNEKTPUYECKOTO M MArHUTHOTO Tolieli OynyT oxuHakoBbl? KonebaHWs KOHTypa CUHTATh
HEe3aTyXaoLUMHU.

Onpenenuts JUIMHY BOJHBI, eclii ee Ga3oBas ckopocth 1500m/c, a gacrora koiebanwmii N [,

Kaxkoit myts npoiiaer ¢gaza BoaHoBoro apmwxeHus 3a 0,02¢, ecnu yactoTa kosedanuii 2MI 1, a mymrHa
BOJIHBI 150M.

Onpenenuts 4acTOTy M3Iy4YEHHUS YIbTPA3BYKOBOTO T'€HEPATOpPa, €CIIM MOCHUIAEMbI UM HUMITYIIbC,
conepxammii 100 BomH, mpogoxkaeTcs N. ¢

Onpenenuts AJIMHY BOJHBI YIBTPA3BYKOBOTO T€HEPATOpa B AIFOMHHHHM, €CIIM YaCcTOTa yIbTPa3ByKa
3MTI'w, a ckopocTh B anfoMuHmH 5,1%10% M/c.

Panuonepenarunk pabotaer Ha yactrotre 6 MI'. Ckonbko BoimH HaxoauTcs Ha pacctosHuu 100xM
10 HAIIPABJICHUIO PACIpPOCTPAHEHUS pauOCUTHaa?

(I)opMa NpeacraBjJacHusd pedyjabTara:
BreimonauTs 3a7anue B TCTpaau OJid MPAKTHUICCKUX pa60T.

Kpurepun oneHku:

3a MpaBUIILHO BHINTOJHEHHOE 3aJaHUE BBICTABIISICTCS ITOJIOKUTEIbHAsI OLleHKa — 1 Gasu.

3a HeNIpaBUIIEHO BBIITOJHEHHOE JEHCTBHE, 3a/JaHHE BHICTABIIICTCS OTpHLIATEIbHAs olleHKa — () 6asuioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX 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 5.3 Onruka

IpakTuyeckoe 3anaTne Nel7 Pemenue 3axa4 mo reme «Onruka»

Heasb: cdopmupoBaTe mOHUMaHMEe ponu (GU3MKKM B (QOPMUPOBAHMM Kpyrozopa u

q)YHKHI/IOHaJIBHOf/II rpaMOTHOCTH 4YCJIOBCKAa JIA PCIICHHUA MPAKTUYCCKHUX 3aJad, HU3YYUTb 3aKOHBI
pacnpoCTpaHCHUA CBCTA. XO,Z[ Hy‘leﬁ. 3aKOHBI OTPAXCHUA W TPCIOMJICHUA U IHNPUMCHATH HUX IIPU
PEIICHUHN, U3YYUTD 3aKOHBI PACIIPOCTPAHCHHA CBETA, KaK BOJIHBI U ITPUMCHSATH UX IIPHU PCIICHHUNU

IIpakTnueckas padora ¢opmupyer:[1P62,11P66, I1P67, MP1, MP3, MP15, MP12, MP13,

MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Boinosnenue padorsi cnocodocTByeT hopmupoBannio: OK 01, OK 02, OK 05, OK 07, OK 04
OK 09
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MarepuaibHoe o0ecredyeHHe: TETPaab Uil TNPAKTHUECKUX paboT, pydyka, METOAMYECKHUE
PEKOMEHIALINY 110 BBIIOJIHEHUIO PA0OTHI, TMHEHKA, KapaH Ialll.

Yka3zanue: IIpaktuueckas paboTa COCTOMT M3 ABYX YacCTe — TEOPETHYECKOW M MPAKTHYECKOU.
ITocne n3ydeHns TeOpeTUHYECKOro MaTepruaga MOKHO IPUCTYIATh K BBIIOJHEHUIO IPAKTUYECKON YacTH.
Ona cocrout u3 JByX U Oosee 3amad A CaMOCTOATENIBHOrO BhIMosiHEHMs. He 3a0biBaiite o
IIPaBUIBHOM O(QoOpMIIEHHH pelleHus. Ha BbINOJIHEHHE MPAKTUYECKOH OTBOAMTCS JIBAa AKaJIEMHUYECKUX
yaca. [Topa10K BBIIOTHEHUS pabOTHI

Ilopsinok BbINOJIHEHUs padoOThI:

1. PaccMoTpuTe TEOpETHYECKMH Marepwal 10 TeMEe M MPUMEPhl pemeHHs 3aaad (CMOTpH
METOAHYECKOE IIOCOOHE).

2. W3yunth KpaTKue TeopeTHdeckue cBeaenus  https://znanium.com/catalog/product/1012153,
BbIMKCcaB GopMyIbl ¢ maparpados 65, 66 . oTMeueHHbIE ckoOKamu, Hanpumep (66.1)

3. Pazo0Opath nmpuMepsl pelieHus 3aaa4y

4. OtBetuTh Ha BOMpockl TecTa https://znanium.com/catalog/product/1012153, k §64,65,66,67.

5. Pemmre camocTosTenbHyto padboty. Odopmure perieHre MMCbMEHHO B TETPAIH.

Xoa padoThl

1. Teopus.
3aKOHbBI TEOMETPUUYECKON ONTUKHU

|.  3akon npamonuneiinoco  pacnpocmpaneHusi céema. ceéem 68  O0OHOPOOHOU  cpeoe
PACnpOCmMpaHsemcsi NPAMOIUHENHO.

.Hyll — JIMHHA, BAOJIb KOTOpOP’I PacnpoCTpaHACTCd CBETOBAS SHEPIUs.
,ZZOKCL’)’ameJZbCWZBO.'

1) oOpa3oBaHue TeHEW U MOJyTEHEH OT MPEAMETOB,;
2) TOIJIOIICHUE CBETA HEMPO3PaYHBIMHU MPEAMETAMH.
Us g0 = 3.108 M/c=c; Vom0 = 2,25-108 M/C; Us cmercie = 2.10% m/c.

Il. 3axon nezasucumocmu ceemosvix yuell: 1yyu npu nepeceveHuu He 803mywarom opye opyad.

1. 3axon ompaosicenus ceema.

Veon naoenus (o) (ompadsicenus y)— yroin, 00Opa3soBaHHBINA naodaowum (OmpaiceHvim)

o |Y
JIY4OM U TIEPIICHAUKYIISIPOM, BOCCTAHOBJICHHBIM K TIOBEPXHOCTH B TOUKE MaJICHHS JTydua
(puc. 12).
Puc. 12. Nagatowmii u 1. Iaoarowuii u ompasicennvil 1yyu aexcam 6 0OHOU NIOCKOCMU ¢ NEPREHOUKVISAPOM,

B0CCIMAHOBIIEHHbIM 6 MOYKe nac)eHuﬂ Jyua.
OTPaXKeHHbIN Ny4u.

2. Yeon naoenus pasen yeny ompasicenus (o = y).

Cneocmsue: « Oopamumocms nyyeuy: Ecin nagaroomun 1yd MyCTUTh 110
HaIIPABJICHUIO OTPAXKEHHOTO, TO HOBBIW OTPAKEHHBIM JIy4 MOUAET 10 HAIPABJICHUIO
[1aJAIOLLETO.

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

3epKanbHoe OnddysHoe
2r 1H\L}n ' 1rr
1 g 1’ "
3epKanbHoe — oTparkeHWe npu KoTopom | JucpgysHoe — OTpaykeHue, npu
OTpaKeHHble nyun OCTalOTCA | KOTOPOM B OTPAXKEHHbIX Jly4yax HeT
napannenbHbIMU nopsakKa (Matosas NOBEPXHOCTb)
IV 3akoH npenomneHusa caema.
o
‘\\\d\ BO3/1yX
) S /4 CTeKNo HperOMﬂeHue ceema — HW3MCHCHHC HaAIIpaBJICHUA Jyda CBE€Ta IIpU
W4 PN 7 nepexo/ic M3 OJHON cpeibl B ApYyryio. Yeon npenomnenus (B) — yron
BO34yX
\‘37\ Ay MEXIY IPCSIOMJICHHBIM JIy4YOM U NEPHCHIAMKYIISIPOM, BOCCTAaHOBJICHHBIM

W3 TOUKH MaJICHUS JIyua K TPAHUIIE IBYX CPEl.

Puc. 13. NpenomneHune cBETOBOrO Nyya.

1) ayuu, nadarowuii u NPEIOMIEHHbLU, AeHCam 6 O0OHOU NIOCKOCMU ¢ NEPREHOUKYISPOM,
B0CCMAHOBNICHHBIM U3 MOYKU NAOEHUsL IYYd K HOBEPXHOCIU PA30eid 08YX CPeo;

2) ommuowenue SIN yena nadenus Kk SIN yena npenomienusi Ofis OAHHBIX Cped eCmb BelUdUHA
NOCMOSIHHAS, U HA3bIGAEMCS  OMHOCUMENbHLIM — NOKA3amenem  NpeloMAeHUs  8MOpoll  cpedbl

OMHOCUMENbHO nepeoﬁ.
sina n, v,
sinf n v,

Cneocmeue: «Obpamumocms ayyetin: Ecayu nanaromui Jyd HalpaBUTh M0 MyTH MPETOMIIEHHOTO,
TO TPEJOMJIEHHBIM JIyd WAET N0 MyTH Hajaroiero. /lonnoe enympenne ompadiceHue — SIBICHUE, TPU

KOTOPOM CBETOBOC U3ITYUYCHUC IMOJTHOCTBIO OTPAYKACTCS OT IMOBEPXHOCTU pPa3ACiia IMPO3PAYHBIX CPE/ (pI/IC
14).

npeaenbHbIn 1) npu T a, B T,
= — CKOJIB3UT 1O TPaHHLE pa3fena ABYX CPel — npeoenbHbll
p 2 = 90° peo
BO3A4YX
7 yeor;
Ve V4
nonHoe 3) Ta, f>90°= B — MOTHOCTBIO OTPAXKAETCS MO 3AKOHY OTPAKEHHS.
Ve V4
S V L

BHYTpeHHee

Puc. 14. NonHoe BHYTpeHHee
oTpa)keHue. 3agauu 11l CAaMOCTOSITEILHOI0 PellleHUs
1 Jlyu cBera magaer Ha MOBEPXHOCTH BOAbI nof yriamu 40°. ITox kakuMm yriioM JOJDKEH ynacTh
Jy4 Ha TIOBEPXHOCTh CTEKJIA, YTOOBI YTOJI IPETOMIICHHUS OKa3aJICsl TAKUM ke?
2. Jlyun cBeTa majaroT Ha MOBEPXHOCTH pasjeisia BOABI M Bo3ayxa moj yrioMm 50°. Haiiaure yron
npenomiieHus nydel. ITokazarens npenomnenns Boas! 1,33. ECTb 1n oJHOE BHYTPEHHEE OTPaKEHUE?
3. Haiinure npeaenbHbIN yroul MaIeHNs Jyda Ha TPAHMILY pa3/iena CTeKiIa U BOJIbI.
4. CperoBbIE BOJHBI B HEKOTOpPOH >KMAKOCTH uMeroT anuHy 600 Hm m wacroty 5- 10 T
Omnpenenute aOCOMIOTHBIN MOKA3aTeNb IPEIOMIIEHUS KUIKOCTH.
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5. Ompenenute aOCOMIOTHBIA MOKAa3aTelh MPEIOMIICHHS U CKOPOCTh PACIPOCTPAHCHUS CBETa B
CIIOZIE, €CITM TIPH YIJIE MajieHust cBeTa 54° yron npenomieHus 30°.

6. B anmase cBeT pacrpocTpaHsieTcsi CO CKOPOCThIO 1,22-10° m/c. Ornpenenure npeaenbHbI yroi
MIOJIHOTO BHYTPEHHETO OTPaXCHHsI CBETa B ajMase MpHU MEPEeXo/ie CBETOBOTO ITyykKa U3 ajaMas3a B BO3AYX.

7. CBETOBO# My4YOK MEPEXOJUT U3 BO3MyXa B BOAY. YTOIN majieHus 76°, yron mpenomieHus 47°.
Omnpenenure CKOPOCTh CBETA B BOJIE.

8. VToy1 majanus Jiyda CBETa Ha MOBEPXHOCTH MOJACOMHEYHOro Maciaa 60°, a yro mperoMIeH s
36°. HaiiTi m1okasareib IpeIOMICHHS MacIIa.

9. ®OTOH BBUIETACT U3 BOABI B BO3AYX. BbuleTHT 111 ()OTOH M3 BOJBI B BO3/IYX, €CIIM OH MaJaeT Ha
TpaHMILy pa3jiena BoJbl M Bo3ayxa o yriom 50°? TTouemy?

10. JIyud cBera mepexoauT co cTeKIa «JIerkuil Kpon» n=1,57 B Boay. Yo najeHus yBeIu4ruBaroT.
KaxoB npenenbHBblIif yroi MoJIHOTO BHYTPEHHETO OTPaXEHUS?

11. BeraucnuTe mpeaeNbHbIi yroid MOJHOTO BHYTPEHHETO OTPAKCHHS JJIsl aiMas3a Ha TPaHUIle C
BOJIOM, 3Has1, YTO a0COJTIOTHBIN TIOKa3aTelb MpeioMieHus anmasa 2,417, a Boasr 1,333.

12. Ompenenure OTHOCHUTEIBHBIN IIOKa3aTelb MPEIOMIICHHS, eciii yroin mnanaeawus 30°, a
npenomienus 20°.

13. JIyun comHEUHOTo CBeTa MaAaroT Ha MOBEPXHOCTH BOJBI oA yrioM 74°. Ilon kakum, yriaom kK
TOPU30HTY BOJI0JIa3, OIYCTUBILINIICS B BOAY, OYJET BUAETH COMHIE?

14. Omnpenenure nokasarenb IPEIOMICHHSI BELIECTBA, €CIU NPEAEIbHBIA yrojl IOJHOTO
oTpaxkeHus 42°.

15. JIy4 cBera majer Ha IUIOCKOMApAUICIbHYIO CTEKIISTHHYIO TUTACTUHKY 1oj yriiom 60°. KakoBa
TOJILIMHA IIACTUHKY d, €CIIM IPH BBIXOE U3 Hee JTyd cMecTuics Ha 20 Mm?

16. JIy4 cBera majaet Ha IJIOCKYIO CTEKIITHHYIO TUTACTUHKY ToamuHOH d = 3 cm mox yriom 70°.
Omnpenenure cMelleHUe JTy4a BHYTpHU TiacTUHKH. [Tokazarens npenomieHus crekia 1,5.

17. Yrom mageHus CBETOBOTO ITyYKa, MIYIIETO M3 CTEKJA C IMOKa3aTelleM MPEJIOMIICHHUS CTeKJa
1,67 B Bomy c mokaszateneM mpenomienus 1,33, paBen 60°. Ha kakoll yroi OTKJIOHSETCS CBETOBOM
My4OK Ha TPAHUIIE, TO XKe MPH yriie najeHus 53°7?

18. MoHOXpOMaTHYeCKHl Tyd MagaeT HOPMajdbHO HA TpaHb MPHU3MBI, TOMEPEUYHOE CEUYCHHE
KOTOPOH PaBHOCTOPOHHUH TPEYroJbHHK: MoKa3areib npenomiieHus 1,1. Onpenennure yroia OTKIOHEHUS
Jy4a MpU BBIXO/E U3 MPU3MBI OT €T0 MEPBOHAYAIILHOTO HAPaBICHHUS.

IIpuMepsl peleHus 3aaa4
BouHoBas onTuka
1 B Bojae unTephepupyroT KOrepeHTHbIE BOJIHBI YaCTOTOM 5 10" T'n. Vemmurest nnu ocmaGuer
CBET B TOUKE, €CJIM F'eOMEeTpruYecKasi pa3HOCTh X0/1a JIydell B Hell paBHa 1,8 Mkm? [lokaszarens
npesomiieHus Boas! 1,33.

Hano:
2. KorepeHTH. UCT.

] " 21,3350 800"
v=5-10%TIy Ar=n-AS=2 m= 3-10% =

ck

AS=1,8-10%m [=2¥ =7,98 ~ 8 - yeTH. -

2vmAS
n=1,33 = max yCUJICHUE CBETa
c=3-10%m/c
m _’_)

2. Omnpenenure 4 HaMMEHBIINE TOJIIMHBI IPO3PAYHON IJIEHKH C ONTUYECKOM IUIOTHOCTHIO 1,5,
YTOOBI MPH OCBELIEHUH MX NEepHEHIUKYISPHBIMH KPAacHBIMHU JydaMH C JUTMHOM BosHbl 750 HM onm
ObUTH BUJIHBI B OTPa)KEHHOM CBETE KPACHBIMH.
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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
MoKazaTesieM npejaomiieHus 1,6, eciu reoMeTpudeckas pasHOCTh Xo/1a aydei 2,5 cm?
Ha ToHKyro miieHKy ¢ moKa3aTesleM NpeaoMIIEHHS 1, 5 NMepHeHIUKYISIpHO €€ IOBEPXHOCTH
najaeT MapajyielbHbI IMYy4OK JKENATHIX Jydedl ¢ jumHod BonHbl 600 Hwm. Ilpm kaxoii
HauMEHbIIEH TOJIMHE IUIEHKH OHA B OTPAKEHHOM CBeTe OyJIeT Ka3aTbCs KEITON?
JIBa KorepeHTHBIX Jy4ya ¢ JiuuHaMu BoiH 404 HM nepecekaroTcsi B OJJHOM TOUKe Ha dKpaHe. UTo
Oyzner HaOMIOAATBCA B STOW TOYKE — YCHJICHME WJIM OCJIa0JIeHHE CBETa, €ClIM ONTHYecKas
paszHocThb xona ayueit 17,17 Mxm?
Bo ckosbkO pa3 yBelIMUYHUTCS pacCTOSTHHE MEXKAY COCETHUMM MHTEPPEPEHIIMOHHBIMU MTOJI0OCAaMHU
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
pa3HOCThIO X012 1,2 MKM, JuIMHa KOTOpbIX B BakyyMe 600 Hm. Onpenenure, uTo Npon3oiaer 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,
CXOJAIIMXCST B HEKOTOPOM TOYKE, paBHA 1,5-10° M. Ycnnenne mmm ocnabienue cBera Oyzner 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
HwM cniekTpa Tperbero nopsijika HakJIaJAbIBaeTCs JJIMHA BOJIHBI ... CIIEKTPA YETBEPTOIO MOPSAIKA.
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 Xxojda BoiH januHoW 540 Hw, npomenmmx uepes
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. ucdpaxumonnas pemerka ¢ nocrosunoi 0,004 MM ocBemiaeTcsi CBETOM C JJIMHON BOJMH 687
HMm. Ilom xakum yriom K pemieTke HYKHO NPOU3BOAUTH HAOIIOJEHMs, 4YTOOBI BUICTDH
n300pakeHue CIEKTpa BTOPOTO MOpsiIka’?

12. Onpenenute NOCTOSIHHYIO TUGPAKIIMOHHON pEHIeTKH, €CIM MPU €€ OCBEUICHHH CBETOM C
JUIMHOM BOJH 656 HM criekTp BTOpOro nopsiaka BUACH M0/ 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 MOPSIIOK CIIEKTPa MOXKHO BUIETh B TU(MPAKIIMOHHONW PEIIeTKE, UMEIOIIeH
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 npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlICHKa — 1 Oa.

3a HeMpaBWIBHO BBITIOJHEHHOE JICUCTBHE, 3aJ]aHNUE BHICTABIISICTCS OTPHUIIATEIbHAS OolleHKa — 0 0aJuIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopouioy svicmasnsiemcs 3a 80 — 89%0 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 KopnyckyJISIpHO-BOJHOBOM Ayaju3M

IpakTuyeckoe 3anaTue Nel8. Pemenue 3anau no reme «3akonnl poroddpdexra. YpaBHeHune
DifHIITE HAY.

Heab padorsi: chopMupoBaTh MOHUMAHKUE POJIM PU3UKU B (POPMHUPOBAHUU KPYro3opa BIlaJICHHUE
OCHOBOMOJIaraouMu (pU3NIeCKUMHI MOHITUSIMH, 3aKOHOMEPHOCTSMHU, 3aKOHAMHU U TEOPUSMU; YMEHUS
BBITIOJIHATH pacyeTHbIE U IpaduuecKue 3a1auu

IIpakTnueckas padora ¢opmupyer:[1P62,I1P66, IIP67, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10
Beinosinenne padorsl cnocodcTByeT (popmuposanuro: OK 01, OK 02, OK 03, OK 09

MarepunanbHoe obecrniedeHue:

WHAMBUAYaJIbHOE 33/1aHHE, KOHCIIEKT JIEKIM, CIPaBOYHbIE MaTepUaJlbl.

Yka3anmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JABYX YacTe€d — TEOPETHYECKOM M mpaktudeckoil. Ilocie
U3Y4YEHHs TEOPETUYECKOTO0 MaTepHalla MOKHO IPUCTYNATh K BBINOJIHEHUIO MpakTHUUecKo dactu. OHa
COCTOMT U3 JIBYX U OoJiee 3a7ay JUIsl CaMOCTOSITENbHOIO BhINMONHEHUs. He 3a0biBaiiTe 0 mpaBHIIbHOM
oopmienun pemienus. Ha BeImosHEeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJIUTCS /IBA aKaJEMHUECKUX daca.

3aganue:

O3HaKOMBTECH C TEOPETUYECKUMHU CBEJICHUSIMU
Pemmre 3amaun, caMOCTOSITENIBHO HCIOJB3YS MPUMEPbl U KpaTKHUE TEOpEeTHYECKHE
CBEJICHHUS.
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Ilopsiiok BbINOJTHEHHS PA0OTHI:

W3yunTe n BeIMUIIATE GOPMYIIBI ITO JAHHON TeMe B BUJIE KPATKOTO KOHCIIEKTa
Pazbepute npuMepsl pEIICHHBIX 33129

Pemmrte camocTosTeIbHO 3312491

Bemmonautes  Tect  https://znanium.com/catalog/product/1012153, ctp 346
«Dotorddext. Dopmyna [Tnanka»

PoONME

Kpartkue TeopeTnyeckue cBeleHUs1
DHeprust KKI0H MOPIHHU MPSIMO TPOIOPIIMOHATIbHA YacToOTe n3nyueHus — V. E=hv [JIx],

rae h — mocrosunas ITnanka, h = 6,63-103 [dx-c].

[TOrIOTUTHCSA MOKET BCS IIOPIHS LIETUKOM.

DHeprusi cBeta hv mamer Ha coBepineHHe pabOThl BbIXOAa A, U Ha COOOIIEHHE SJICKTPOHY
mo? mo®. mv® _p

KHHETHYECKOM dHeprun — —— . hv=A4,+ X e
2 2 2

Hus kaxmoro BemectBa (oTodddext HabmMomaeTes, €Cld Yactota vV > Vgn = hv > A,

o o A
[IpenenpbHYI0 YacTOTY Viin WM Amax HA3BIBAIOT KpacHOW rpaHuieid Gporodddexra. vimin =« ,rme A, —
h

pabota Beixosa 3nekrpona [JIx]. 13B = 1,6 10 e

®DoTOH 00J1a/1a€T MOPLUUCH SHEPTHH: E = % =hv, e v—uacrota [['1];

h — nocrosiunas [nauka, 6,63-10>* [k-c].

8
h;’ , TJIe ¢ — CKOpOCTh cBeTa, ¢=3-10" m/c.
Cc

Macca ¢oToHa onpenensercs: m —

®DOTOH HE MMEET MacChl MOKOs, T.e. HE CYIIECTBYET B COCTOSIHMM mokos. Mmmynsc ¢orona

hv h
OIpeNeNsIeTCs: p=mC=— = n
C

IIpumenenne porodpdexra

CBolicTBO ()OTOTOKA 3aKIHOYAETCS B TOM, YTO €ro CHJIa MPsIMO MPOINOPLUOHAbHA TOTJIONIEHHON
SHEPIUM CBETa, HAXOJUT MpUMEHeHHe B MNpHOopax-(hOoTO’IEMEHTaX, B KOTOPBIX SHEPrHs CBeTa
yIpaBIseT SHEPTUEN AIEKTPUYECKOro TOKa WK Ipeodpas3yeTcs B Hee.

PazHooOpazHoe NpUMEHEeHHe HaxXOIUT BHYTpeHHUHl ¢orodddexkr B moxynpoBogHHKAX. ITO
SIBIIGHUE UCTIOJIb3YETCS:

1) B poTOoCONpOTUBICHUSAX — IPUOOPAX, COMPOTHBIIEHNE KOTOPBIX 3aBUCUT OT OCBEILIEHHOCTH;

2) B TOJYNPOBOJHUKAX — Mpubopax, MNpeoOpa3yloluX CBETOBYIO SHEPIrUI0 B HHEPIHIO
AJIEKTPUUYECKOro ToKa. Takue mnpuOOpsl ChOyXaT HUCTOYHUKaMU Toka. CyIIecTBYIOT —SBIICHUS,
00BsICHSIEMbIE KBAHTOBBIMH CBOMCTBAMU U3TyUYECHHUSI.

1. /lagnenue céema. IlepBbie onbIThl OblTH Npojenansl B 1900 r. pycckum ¢usukom JleGeneBbiM
I1.H. Beruncnenust MakcBemnia moka3ainy, 4TO Ha 3eMJI€ COJTHEYHBIN CBET AAaBUT Ha KBaAPATHBIN METP
YEPHOU MTOBEPXHOCTHU, PACIIOIOKEHHON NEPIICHANKYIIAPHO JIy4aM C CHIION 4,5010° H.
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2. Tennogoe oeiicmsue ceema. llpu TOTJIOMIEHUN U3IyYEHHUS] TEJIOM BCErla MPOUCXOIUT
IIPEBPALICHUE SHEPTUU U3IYy4YCHMs BO BHYTPEHHIOIO DHEPTHIO Tea.
ConHeuHble JTy4d NPUHOCAT execeKyHIHO 1370 Jx sHeprum Ha KaXKAblil KBaJpaTHBIM METp
IIONEPEYHOI0 CEYECHUS 3EMIIN.
3. Xumuueckoe Oelicmgue ceéema. XVUMHYECKHE TPOLECCH, MPOUCXOISAIINE MOJ JCHCTBUEM
U3Jy4EHHUs, UMEIOT O0JIbLIOE 3HAU€HHE B IPUPOJIE, HAYKE U TEXHUKE:
— (doTocuHTE3;
— CIIOCOOCTBYIOT BO3HHUKHOBEHMIO 3PHUTEIBHOIO OINYLIEHHS y 4YelloBeKa U
KUBOTHBIX U JAIOT BO3MOXHOCTb Pa3JINyaTh LIBETA;
— nostyderue gororpadumu.
XUMHUYECKOE ACHCTBUE U3ITyUYSHHS OU€Hb XOPOIIO OOBSICHACTCS KBAHTOBOW TEOpHUEH CBETA.
[Tornomenue GOTOHOB yBETUUNBACT SHEPIHIO MOJIEKYJI MPOUCXOIAT XMMUUYECKHE ITPOLIECCHI.

IIpumepsl pemenus 3agaq

1. Ompenenure MaKCUMaJIbHYIO CKOPOCTh BBUJIETAa 3JEKTPOHOB M3 Kajius, paboTa BBIXOAA
ANIEKTPOHOB U3 KOTOPOro paBHa 2,26 3B, mpu OCBELICHUH €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 ypaBHEeHUA DHWTENHA 1A BHELIHero
m =9,110% kr  2,26-1}6-10™"° Jixc boToaddexTa:

-2.108 ch mo’ :
c=310"m/c == A“"‘+T:> - [2eh=2A);
Am,

h=6,62-10>* k-c

v—"

-118-10°%

91.10°° ¢

e 2(3-10°-6,62-10* -2.107-2,26-1,6-10°) _ [(19,86-7,232)-107%°
2:107-91.107*

OTBeT: v = 1,18‘106 Mm/c.
Pemurh 321244 CAMOCTOATEILHO
(n - Homep sawezo sapuanma no cnucky)

1. PaGota BbIX0/a 3MEKTPOHOB Y oKcuaa Meau 5,15 »B. BezoBer nmu ¢poroaddext ynprpaduoneToBoe
usiydenue ¢ gacroroii 0,01-10" I'n?

2. PaGora BBIXOa SJEKTpOHA C MOBepXHOCTH me3ms paBHa 1,6-10%° Jix. C kakoif CKOpocTBIO
BBIICTAIOT SJCKTPOHBI W3 LE3Ms, CCITH METAI OCBEIIEH JKENTHIM CBETOM ¢ JHHON BomHel 0,6-107°
M; Me = 9,1-10'31 Kr?

3. Haiigure Maccy n umimyise GoToHOB tst nHppakpacHex (v=10"T1) u pertrenoBekux (v=10" ')
JIy4en.

4. Haiigute UIMHY W 9acTOTy M3JIy4eHHUs, Macca ()OTOHOB KOTOPOTO paBHA Macce IMOKOS AIIEKTPOHA
(Me=9,1:10% kr).
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©oNo O

11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

KakoB UMITy/I6¢ (hOTOHA, SHEPrHst KOTOPOro paHa 6-10™° Jix?

Onpenenure UMITYJIbC (OTOHOB PEHTICHOBCKUX JIy4ed A = 410" m.

KakoBa Macca (hOTOHa, eciIu ero sHeprus pasHa 2,76-10™° Jix.

Dueprust KBaHTa cBera pasHa 1,98-10%!. Kakoe 310 m3nyuenne?

Onpenenure 3HEprut0 (HOTOHOB, COOTBETCTBYIOIIMX HamOosiee mIuHHBIM (A = 0,76 MKM) u
Hanbosiee KOpoTKuM (A = 0,4 MKM) BOJIHAM BHJIMMOMW YacCTH CIIEKTpa.

. Kakoit 4acToTel cBeT CJICAYCT HaIpaBUTb Ha IMOBCPXHOCTH IIJIATHHBI, qTOOBl MaKCHMAaJIbHas

CKOPOCTH (POTOAIEKTPOHOB ObLJIa paBHA N KM/C pabOTOM BBIXO/a JIsl TUTATUHBI paBHa 6,3 2B?
[Touemy mosiBnenune Gororpapuueckiux CHUMKOB MPOU3BOAUTCS MIPH KPACHOM CBeTe?

MosxHo nu ¢otorpadupoBath IpeIMEThl B COBEPIICHHO TEMHOM KOMHATE?

Onpenenure UMITYJIbC OTOHA BUIMMOTO CBETA C JUTMHOM BOJTHBI S00 HM.

Omnpenenure JUIMHY BOJHBI POTOHA, UMITYJIEC KOTOPOTO PaBEH UMITYIBCY SJEKTPOHA, IPOJIETEBLIETO
YCKOPSIOIIYIO Pa3HOCTh MOTEHIManoB N B.

Omnpenenute SHEPTHIO M3ITyYSHHsI, Macca (POTOHOB KOTOPOTO paBHA Macce MOKOsS AJIEKTPOHA Mg =
9,110 kr.

Beruncnure sHepruto porona Bumumoro cBera A = 0,4 MKM U CpaBHUTE e€¢ ¢ dHepruei (orona
YIBTPaPUOIETOBOTO U3ITyYSHUS KBAPIEBOM JamIibl A = 0,25 MKM.

[Ipu xako¥ IuHE JIEKTPOMAarHUTHOM BOJIHBI 2HEprus (hoToHa ObL1a ObI paBHA 2,8:10% JIx?
Ompenenure paboOTy BBIXOAA AJIEKTPOHA C MOBEPXHOCTU LIMHKA, €CIU HAUOOJbINAsh JJIMHA BOJHBI
(doTona, Be3bIBaromIas Gotoddgdext — 0,3 MKMm.

KakxoBa makcumalbHas cKOpocTh (POTO3TIEKTPOHOB, ecii (POTOTOK MPEKpaIlaeTcs Mpy 3arnuparomieM
Hanpspkennu 0,6 B (me = 9,1.10°% KT, ¢ = 1,6-101° Ki)?

Onpenenure kKpacHyro rpanuily Ggorodddexra ais MeTaia ¢ padboTol Berxoaa N 3B.

(I)opMa NMpeacraBjJacHusd pedyjabTara:
BrinonHuTh 3a1aHue B TCTpaau I NPAKTUICCKUX pa60T.

Kputepun onenkmn:

3a MpaBUIILHO BHINTOJHEHHOE 3aJaHUE BBICTABIISICTCS ITOJIOKUTEIbHAs OLleHKa — 1 Gasu.

3a HEeMIpaBUIILHO BBIITOJHEHHOE JICHCTBHE, 3a/laHHE BHICTABIISICTCS OTpHLIATEIbHAs OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

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

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

Oyenka «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 7.2 CTpoeHue aToma

IIpakTuyeckoe 3ansaTue Ne 19. «3anuceh saaepHbIx peakuuii. CTpoeHue aTOMOB M aTOMHBIX siiep.

3akoH PAANOAKTUBHOIO pacmaaa.

ean padoTsi: chopMUpPOBATH TOHUMAHUE PONIK (PU3MKH B (POPMUPOBAHUH KPYTro30pa BiiaJieHUE

OCHOBOIIOJIararonmumMun (I)I/I3I/IHCCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTAMU, 3aKOHAMH U TCOPUAMU; YMCHUS
BBIITOJIHATD paCYCTHBIC U rpa(bnqecxne 3aga4u

I[IpakTnueckas padora ¢opmupyer:[1P62,11P66, I1P67, MP1, MP3, MP15, MP12, MP13,

MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

BoinosiHenue padorsl cniocodcTByeT (hopmuposanuro: OK 01, OK 02, OK 03, OK 09
MarepunanbHoe obecrnieyeHue:
VHMBUYaJIbHOE 3aJJaHUE, KOHCIEKT JIEKIUH, CIIPaBOYHBIEC MAaTEPHaIIbI.
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Yka3zanue:

[IpakTHueckoe 3aHSATHE COCTOMT W3 JIBYX YacTed — TEOpPEeTHYECKOW M mpaktuyeckoul. Ilocrie
M3Yy4YEHUsl TEOPETHUUYECKOTr0 MaTepHraia MOKHO MPHUCTYIATh K BBIMOJIHEHUIO MpakTHdecko vyactu. OHa
COCTOHT U3 JBYX U Ooiiee 3a7ay JJIsl CaMOCTOSTEIBHOrO BhINMOIHEHUA. He 3a0biBaiiTe 0 mpaBUILHOM
odopmiieHnu pemieHusi. Ha BEIIOTHEHNE MPAKTUIESCKOTO 3a/IaHUsI OTBOJIUTCS JIBA aKaIEMUYCCKUX Yaca.

3aganue:

O3HaKOMBTECH C TEOPETUYECKUMHU CBEICHUSIMU

Pemmte 3amaun, caMOCTOSITENIBHO HCHOJB3YS MPUMEPbl U KpPaTKHUE TEOPETHYECKHE
CBEJICHUA.

BrinosHuTh TECT

Iopsinok BbINOJIHEHHSI PAa0OTHI:

N3yunte kpaTKue TEOPETUICCKHE CBEICHUS

Pa30epute npumepsl pelIeHHbIX 3a1a4

Pemmite camocTosITeIbHO 3a/1a4H

Bemonuutes  Tect  https://znanium.com/catalog/product/1012153, ctp 347
«CTpoeHue aToMa U OIpeelIeHHEe ero cocTana 1o tadmauie MenneneeBay, ctp 349,
« Spepnas peakuus. YpaBHEHHE sIepHON peakuuu», «PaaroakTUBHOCTB.
SnepHbIe CHIIBD) K YKa3aHHBIM THaparpadam

NS

Kpartkue TeopeTrnyeckue cBeleHUs
[Ipu paaroakTHUBHOM pacriajie MPOUCXOUT MPEeBpallleHre OJTHOTO siipa B APYroe, KOTOPOE MOAUYNHSACTCS
npaBujiaM cMmenieHus, chopmyaupoBaHHbiMu CoIu:

1. o-pacmanm: ;X —"Y+,He — u3nydenue sjaep remaus.

2. B-pacmanm: AX—,AY+ % — M3IyYeHHUE dJIEKTPOHA.

+1

CtpoeHue aTOMHOTO siipa
IIpomonno-neumponnas mooens amoma — SAPO COCTOUT U3 HEHUTPOHOB U TNPOTOHOB, BOKPYT IO
opbuTaM BpamaTcs 3MeKTpoHbl. O011ee Ha3BaHNE IPOTOHOB U HEUTPOHOB — HYKIOHbL.

17Ypom0H (p) UMeeT NOJ0XKUTENBHBINA 3aps, PaBHBIN 3aps Ty MEKTPOHA U Maccy Mokos My = 1,6726-10°
2
KT

Hetimpon (n) — HeliTpaibHas YaCTHIIA C MACCOM TIOKOST My, = 1,6749-10% kr.

Maccosoe uucno A — ob1iee 4iCiIo HYKJIOHOB B aTOMHOM S/Ipe, T.€. CyMMa HEHTPOHOB U MTPOTOHOB.
3apsoosoe yucno Z — 4uCIO IPOTOHOB B SAPE, COBIAJAIONIEE C MOPSIKOBHIM HOMEPOM XHUMHUYECKOTO
JJIEMEHTa B IEPUOMUYECKON crcTeMe 2IeMeHTOB MeHieneeBa.

ATOM XUMHYECKOTO JIIEMEHTA 0603HAYAIOT 4 X .
Hanpumep, ;U , B KOTOPOM COIEPKUTCA Z — MPOTOHOB M JJIEKTPOHOB, T.€. Z = 92 u A — MaccoBoe

qrcio, koropoe paBHO 235. N — mporonoB, T.e. N =4 —Z = N =235-92=143. 4 =Z + N

Hoepnoie cunvl — CUIBL, KOTOPHIMU HYKIIOHBI YIEPKUBAIOTCS B sipe. UTOOBI pa3enuTh SIpo Ha
COCTABJISIFOIITNE HYKJIOHBI HEOOXOIMMO 3aTPATUTh OOJIBIITYIO DHEPTHIO — SHEPIUI0 AMOMHBIX s0ep —
paboTa, KOTOPYIO HEOOXOAMMO COBEPIIHUTH JIJISl pa3/eICHUS Aapa Ha HYKIOHBL. E ., = Amcz,rz(e Am =
Zmp + N-Mp — My, — DedexT Macchl.

OHepeemuueckum 6blx000M SICPHON peaKIIUU HA3bIBAIOT PA3HOCTh SHEPTHM IMOKOS SIIeP ¥ YaCTHUIL JI0
peaxiuu u mocie Hee, 7o ectb:AE = (Zm; - Zmi)-cz,

rae XM; — cyMMa Macc 4acTHIl 10 PEAKIIUU;

2M; — cymMMa Macc 4acTHI IOCIIE PEaKLIHH.

Ecnu Xm;j>Zm;, To peakius UIeT ¢ BbIACIECHUEM YHEPTUH, €CIM XM <XMj, TO peaKus UAET C
MOIJIOLIEHUEM SHEPTUH.
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AoepHas peaxyus — NpeBpalleHUue aTOMHBIX SI€p NP B3aMMOICHCTBHH C 3JIEMEHTapHBIMU YaCTHIIAMHU.
SlnepHbIe peakiuy NPOTEKAIT MO-Pa3HOMY, T.€. C UCITYCKaHHEM PA3JIMIHbBIX YaCTHII:
9 4 12 1
,Be+,He—"C+/n '
3akon coxpanenus 1eKMpudeckux 3apa008 U Macco8blX ducei: CyMMa 3apsaoB (MacCOBBIX YHCEIN) SAep
Y YaCTHII, BCTYTAIOIIUX B SACPHYIO PEAKIINIO, PaBHA CYMME 3apsiIoB (MAaCCOBBIX YHCEN) KOHSYHBIX
27 1 24 4
MPOAYKTOB (si1ep U 4acTull) peakuuu. Hampumep: 13 Al+,n—;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?
. 2 -pacnag — 3To NOTOK Agep renma — 4 , T.K. UX 5=
HaHo. Z“X—>52“He+?Y| 0-pacnaf, — 370 NOTOK Afep reana — *He, T.K. X

J Z(5*He) = 52 = 10 — 3apag; A(5*He) = 54 = 20 — maccosoe
OtBeT: 2neMeHT Y OTHOCUTEIIBHO X CMCHIACTCA Ha ACCATH KIICTOK K Ha4Yally Ta6J’II/IHH.
5. 3aKOHYHUTE SACPHYIO PEAKLIHIO: B4+ —>2+1Li-

[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 31EMEHT € 3apsAIoM JI0 peakiun Z =2 u maccoi 4 =4 — ‘He.

OTBeT: °B4+%—5!He+ILi-

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
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10.

11.
12.

13.

14.

15.

16.
17.

KaxkxoBo cTpoenue simpa aToMoB: 6opa “B; OepuiuIis °Be; a30Ta YN 5 AITFOMUHHA 2 A ?

YeMm oTinmyarorcs sigpa M30TONOB BOAOpOAA H,H 4 ? Kak onn Ha3weIBaroTca?

Kyna cmemaercs anemeHnT Y B pe3yibTare o-, B-pacmana B Tabnuie Menaeneena?

a) AX 3% + Y, 0) "X >iHe + %+ Y,

B) AX >2'He +3 % +Y; ) AX—>'He+3°%+Y.

ITpu GoMOapaupOBKe M30TOMA a30Ta N HEUTPOHAMHU TOJYYaTcs M30TOI YIIepoia c, KOTOPbIA
OKa3bIBaeTCs [-pajiMOaKTUBHBIM. Hanmummure ypaBHEHUS SICPHBIX PEAKITHIA.

B pesynbrare 3axBaTa HEUTPOHA SAPOM M30TOMA a30Ta “N 0OPa3yeTCs HEM3BECTHBIA JIIEMEHT U OL-
yacTuia. Hanummre peakiuio U onpeeuTe HEM3BECTHBINA AJICMEHT.

Haiigure mpoayKkT peakiuu mpu 60MOApAUpPOBKE siIep U30TOINA MarHUs Mg O-4aCTUIAMH, €CIIU
W3BECTHO, YTO B 3TOM PEAKIIMU BBIACISIOTCA HEUTPOHBI.

3anuimuTe CXeMy SIEpPHON pEeaklMu U OIpeleinTe HEH3BECTHBIM 3JIEMEHT, 00pa3yoUIUics Mpu
OoMOapIUPOBKE SIEp WU30TOIOB ATFOMHUHHS ZAl Ol-YaCTHUIIAMHU, €CJIM U3BECTHO, YTO OJUH U3
MPOJYKTOB PEAKIIUU HEUTPOH.

DneMeHT Kyp4yaTOBUU MOMY4YHIIM, OOIy4as IUTyTOHHM 22p, sJpaMH HeoHa 22Ne. Hamuiuure

peaxIuio, eClivd U3BECTHO, YTO B pe3ylbTaTe 00paszyeTcs ellle YeThIpe HEUTpoHa.
Harmmmre HemocTaronme 0003HaYCHHS B CIICTYOIIHX SICPHBIX PEAKIIUX:

a) 2 Al+n — 2+ He; 0) 2+H—>?Na+ He;
B) ®Mn+?— Ferin;  T) ZAl+y—>Mg+?;
1) “B+in —>2+a; €) 5Mn+lp —>2+n;
K) TLi+!He -2+ He; 3) 2H 4+ —>2+n.

[IporakTunuil 2p, O-pagnoakTuBeH. OnpenenuTe, Kakoi 3JIeMEHT MOIyYaeTCs ¢ IIOMOLIBIO 9TOr0
pacniaga?

%1 23 - - 9
B kako# 3JIeMEeHT TpeBpalaeTes 9y Mocie AByX [3-pacnajios U OJHOIO o-pacraa’

210 H - -

Slapo u30TOMa BUCMYTa 2°Bj MONYYHIIOCH U3 IPYroro sipa Mmocjie o-pacnajia u B-pacnaga. Uto 310
3a s1po?
B pesyinbrare 3axBara O-4acCTHIbI AIPOM H30TOMA a30Ta N 00pa3yeTcsi HEM3BECTHBIN DJIEMEHT

NnpoToH. Hanmummre peakiuio u onpeneanTe HEM3BECTHBINA FJEMEHT.
Bo3moxkna nm  peakums, Tpouwcxoismias npu OoMOapAMpOBKE aTOMHHHUS O-YaCTULIAMH U
COTPOBOXK/TAIONIYIOCS BHIOMBAHUEM HEUTPOHOB, €CJIM B PE3YJIbTATE IMOJIY4YaAETCs AP0 KPEMHUS C
MaccoBbIM unciiom 307

-11 o
[pu penenun sanpa 2y Beigessercs sueprus 3,2-107° Jhx (200 MaB). Paccuuraiite sHepruto,
KOTOpasi BBIIETUTCS IIPU CTOPAaHUU ypaHa KOJIMYECTBOM BelllecTBa 1 MOJb.
Onpezienire SHEPIUIO, BBIIEIAIOIIYIOCA B XO/I€ TEPMOSIIEPHOM PEAKINM *H +°H —>‘He -

3 3

M3oton renust e TONY4aeTcs B pesynbrare OOMOApPAMPOBKU SIIEP TPUTHSA *f TPOTOHAMH.
Haitaure sHepreTnyeckuil BBIXO 3TON PEaKLUH.

®opma nmpeacTasJieHus pe3yJbTarTa:
BrmogHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepum ounenku:

3a mpaBUIIHLHO BBITOJHEHHOE 33JaHHE BHICTABIISAETCS MOJIOKUTENIbHAs OlleHKa — | Oasu.

3a HeTMPaBWIIBHO BHITIOJHEHHOE JICHWCTBHUE, 3aJJaHNE BBICTABIISICTCS OTpUIIATEIbHAS OlleHKa — 0 OaioB.
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 «Heyo0eemeopumenbHoy svicmasisemcs 3a Mmeaee 60% MpaBUIBLHBIX OTBETOB

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

IIpakTnueckoe 3ansaTue Ne 20. Padora ¢ kapToii 38e31H0ro Heda.

IleJsib: MO3HAKOMHTBCS C MTOJABHKHOM KapTOW 3BE3THOTO HEOA, HAYUYUTHCS ONPEACIATh YCIOBHSA
BUJUMOCTH CO3BE3/IUH, HAYUUTHCS ONPEACIATh KOOPAUHATHI 3BE3]1 110 KapTe

IIpakTuyeckasi pa6ora dopmupyer:11P62,11P66, I11P67, MP1, MP3, MP15, MP12, MP13, MP17,
MP19, MP 20, MP45, MP42, MP 43, MP§, MP10

Brinosinenue padorsi cnocodocTByer popmuposannio: OK 01, OK 02, OK 03, OK 09

MarepuanbHoe olecrmedyeHHe: TETPaab Ui TPAKTHYSCKUX pPabOT, pydka, METOTUYCCKHEC
PEKOMEH/IallMH TI0 BBHIIOJTHEHHUIO pa0OThI, TMHEIKA, KapaHJalll.

Yxka3anme: [IpakTuueckas pabota COCTOUT U3 ABYX YacTed — TEOPETUYECKOM M MPAKTUYECKOU.
[Tocne n3ydeHus TeOpeTUIECKOro MaTepruaia MOXKHO MPUCTYIAThH K BHITOJHEHUIO TPAKTHUECKON YacTu.
Ona cocrouT W3 AByX W Oojee 3agad JUlsi CaMOCTOSITENILHOTO BhIMONHEHHs. He 3a0biBaiite o
MpaBWIbHOM O(GOpMIICHUH pelieHus. Ha BbIMmoaHeHHe MpaKTHYeCKO OTBOIMTCS JIBa aKaJeMH4eCKHX
gaca. [TopsaoK BBIIOTHEHUS paOOTHI

IMopsiiok BbINOJTHEHHSI PadOThI:
1. Bocnone3yittech ccbuikoii https://znanium.com/catalog/product/1012153 s usyuenus §76,
77, 80, 82
2. PaccMoTpuTe TEOpETHUECKHI MaTepHal 10 TeMe M IpPUMEpbl pelleHHs 3a1a4 (CMOTpH
METOJANYECKOE MTOCOOHE).
3. PemmTte camocrosTenbHy0 padoty. OdhopmuTe peleHrne MICbMEHHO B TETPaJIu.

Xoa padoTsi:
Teopus.

Bup 3BE31HOTO HEOa M3MEHsIeTCs M3-3a CYTOUHOTO BpaleHus 3emiin. M3meHeHne Buaa 3BE31HOTO
Heba B 3aBHCHMOCTH OT BPEMEHM rojia MPOUCXOIUT BCleACTBHE oOpaiieHus 3emiau Bokpyr CoiHua.
PaboTta mocBsilieHa 3HAKOMCTBY CO 3BE3HBIM HEOOM, PEIICHUIO 3ajady Ha YCJIOBUS BUIMMOCTHU
CO3BE3MI U ONPEACIICHNH UX KOOPINHAT.
Ilepen HayamoM paboOTHl pacnedyaTaTh MOABHKHYI0O KapTy 3Be3HOI0 Heda, OBAJl HAKJIaJHOTO Kpyra
BbIpE3aTh 10 JIMHUHU, COOTBETCTBYIOIIEH reorpaduueckoi mupore Mecta HaOmoaeHus. JInHus BbIpes3a
HaKJIaJHOTO Kpyra 0yJeT n300pakaTh JIMHUIO TOPU30HTA. 3BE3IHYIO KapTy U HAKIJIAQJAHOM KPYTr HAKJIEUTh
Ha kapTtoH. OT rora K ceBepy HaKJIAJHOIO Kpyra HaTAHYTb HUTb, KOTOpPAs MOKaXET HAIPABIICHHUE
HeOeCHOro MepuanaHa.

Ha xapre:
® 3BE3/bI I0OKA3aHbl YEPHBIMU TOYKAMU, PA3MEPBI KOTOPBIX XAPAKTEPU3YIOT IPKOCTH 3BE3;
® TYMaHHOCTH 0003HAUEHBI IITPUXOBBIMU JTMHUSIMHU;
® CeBEpHBIH MOMTI0C MUpPa U300paXKEH B IEHTPE KapThl;
® JIMHUHU, UCXOJALIME OT CEBEPHOIO MOIKCAa MUPA, IOKA3bIBAIOT PACIIOJIOKEHUE KPYTOB

ckioHeHus. Ha 3BE31HOI KapTe i ABYX ONMMKAUIIMX KPYTOB CKIIOHEHUS YTIIOBOE

paccrositHue paBHO 1 u;
86


https://znanium.com/catalog/product/1012153
http://infofiz.ru/images/astron/lk/pr1/pr1astr-1p.jpg

e HeOecHble mapayienu HaneceHbl yepe3 30°. C uX MOMOIIBI0 MOXKHO IMPOU3BECTH OTCUET
CKJIOHEHUE CBETHII J;

® TOUKH [EPECeUEHUS IKIMUITUKH C IKBATOPOM, JIJISI KOTOPBIX MpsiMoe BocxoxkaeHue 0 u 12
4., HA3bIBAIOTCSl TOUKaMU BeceHHero g 1 W paBHOJICHCTBUIA;

® 10 Kparo 3BE3THOM KapThl HAHECEHBI MECSIIbI U YKCIa, a Ha HAKJIaIHOM KPYTe — Yachl,

® 3CHHT PAcCIOJIOKEH BOJIM3U IICHTPA BhIPE3a (B TOUKE MEPECEUCHUS HUTH, H300paKaroeit
HeOecHbIN MepuaH ¢ HeOeCHOH mapaienblo, CKIOHEHHE KOTOPO paBHO

reorpaUueCcKoi MUPOTE MeCTa HAOIIOICHU ).

DOAMEEAR CAFTA INEARNN G WrRs PAKKARNOR AFST & NAFTE BNEANGTO HERA
P

e e T

b s

J1s ompenejieHHs MeCTOINOJI0KEHUs] HeOeCHOI0 CBETH/Ia He00X0AMMO Mecsll, YUCJI0, YKA3aHHOe
HA 3BE3HOM KapTe, COBMECTHTH ¢ 4aCOM Ha0/II0IeHHS HA HAKJIAJHOM Kpyre.

HebecHblit 5kBaTOp — 60bUi0l Kpy2 HebecHOU cghepbl, NI0CKOCHb KOMOpo20 NePpReHOUKYIAPHA OCU
mupa u cognadaem ¢ HI0CKOCMbIO 3eMH020 skeamopa. HeGecHblit skBaTOp AeIUT HeOecHyI0 cdepy Ha
7IBa TIOJIYIIApHsl: CEBEpHOE IMOJTyIlIapue, C BEPLUIMHON B CEBEPHOM IOJIOCE MHpaA, U I0)KHOE MOJyIIapHe,
C BEpUIMHOW B I0)KHOM moiroce mupa. Co3Be3nusi, yepe3 KOTOphIE MPOXOIUT HEOECHBIH HKBATOP,
Ha3bIBAIOT HKBATOPHATIBHBIMU. PazanuaroT co3Be3/ sl F0’KHbIE U CEBEPHBIE.

CosBesnus CeepHoro nosymapus: bombmas n Manas Measeaunsl, Kaccuones, Lledei, Jpakon,
Jlebens, Jlupa, Bonomnac u np.

K roxxsbIM oTHOCATCs FOxHbIM Kpecr, Llentap, Myxa, )KeprBennuk, FOxHb1il TpeyroiabHuk.

IMoaroc Mupa — mouxka Ha HebecHol cgepe, 60Kpye KOMOPOU HPOUCXOOUM BUOUMOE CYMOYHOE
osudicenue 36€30 uz-3a epaujenus 3emau eokpye ceoeti ocu. Hanpapnenue Ha CeBepHBIN MOIIOC MHpa
COBIIAJIaeT C HANpaBlIEHUEM Ha Teorpadudeckuit ceBep, a Ha KOKHBIN MONI0C MUpa — C HApPaBIECHUEM
Ha reorpaduueckuii ror. CeBepHBIN IMOMIOC MHUpPAa HAXOIUTCA B co3Be3auu Manoir Measeauisr ¢
MOJIIPUCCUMON (BUAMMAS SIpKas 3Be371a, HaXOAIIasicsl Ha ocH BpareHus 3emin) — [lonspHoii 3Be3101,
FOKHBI — B c0o3Be31un OKTaHT.

TyMaHHOCTB — yuacmok medxnc36E30HOU Cpedbl, GbLOEIAIOUUTICS COUM USTYUEHUEM UTU NO2TOUjeHUEM
uznyuenus na oowjem omne neba. PaHee TyMaHHOCTSMH Ha3blBaJIM BCSKUI HENOABMKHBIN Ha HeOe
npoTsuKEHHBI 00bekT. B 1920-e roapl BBIICHMIIOCH, YTO CpEelM TYMAaHHOCTEH MHOTO TalaKTHK
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(marmpumep, TymanHocTs AHapomensl). [locie 3TOro TepMUH «TYMaHHOCTB» CTall MIOHUMAThCS Oolee
Y3KO, B YKa3aHHOM BBIIIE CMBICTIE. TyMaHHOCTH COCTOSIT U3 MBUIH, I'a3a U IJIa3MBl.

OKJIMNTHKA — 00IbWOU Kpye HebeCHOU cghepvl, no KOMopomy NpoUCXooum 6uoumoe 200UYHOe
osudicenue Connya. III0CKOCTD IKIUNTHKN — TUIOCKOCTh oOpateHus 3emiuu Bokpyr ConHia (3eMHOM
OpOUTHI).

B 3aBucumocTu ot Mecra HaOroAarens Ha 3eMile MeHseTcs B 3B€3JHOro Heba 1 XapakTep CyTOYHOTrO
nBIoKeHUs 3Be37]. CyTOUHBIE ITyTH CBETHII Ha HEOECHOU cepe — ITO OKPYKHOCTH, TNIOCKOCTH KOTOPBIX
napajuJiesibHbl HeOECHOMY 9KBaTOpYy.

PaCCMOTpI/IM, KakK U3MCHACTCA BU/J 3BE3JHOI'O HeOa Ha mojrocax 3emiu. [Tomoc — 3To0 Takoe MECTO Ha
3€MHOM HIape€, rac oCb MHUpa COBIIAAACT C OTBECHOH J'II/IHPICFI, a HeOeCHBIN 9KBATOP — C TOPHU30OHTOM.

Jns  wabmiomatens, Haxomsmierocss Ha CeBepnoMm mnomtoce 3emuu, [lonsipHas 3Be3ma  Oyxaer
pacroyiaratbCsi B 3€HUTE, 3BE3/bI OyIyT IBUTATHCSA 1O Kpyram, NapajiedbHbIM MaTeMaTHUYECKOMY
TOPU30HTY, KOTOPBIN COBIaJaeT ¢ HeOecHbIM 3KBaTOpoM. IIpu 3TOM Haa ropu3oHTOM OyAyT BUIHBI BCE
3BE3/IbI, CKJIOHEHHE KOTOPBIX MONOXKHUTEeNbHO (Ha HOkHOM momtoce, Ha0O60pOT, OyIyT BUIHBI BCE
3BE3/1bl, CKIIOHCHUC KOTOPBIX OTpI/IHaTGHI)HO), a UX BBICOTA B TCUCHUC CYTOK HC 6YJIGT NU3MCHATHCA.

[lepemecTrMcsl B MIPUBBIYHBIE 711 HAC CPEIHUE IIMPOTHI. 31€Ch YK€ OCh MHpa U HEOECHBIH 3KBATOp
HAKJIOHEHBI K TOpu3oHTY. [losToMy M cyTouHBIe TyTH 3BE3A Takke OyAyT HAKJIOHEHBI K TOPH3OHTY.
CrnenoBaTenbHO, HA CPEIHUX MIMPOTAX HAOJIONATETh CMOXKET HAOII0JaTh BOCXOISIINE U 3aXOMISIINE
3BE3JILL.

Ilox BoOCXOAOM nonumaemcs sAeieHUE nepecedyenust ceemujiom 60CMOYHOU YACMU UCMUHHO20
copuzonma, a noa 3axoa0M — 3aNAOHOL YACMU IMO020 copusoHma.

[ToMuMoO 3TOTO, YaCTh 3BE3/, PACIIONATAIOIINXCSI B CEBEPHBIX OKOJIOMOJSPHBIX CO3BE3/IUSIX, HUKOTIA HE
OyayT oImycKaThCs 32 TOpU30HT. Takue 3BE3/1bI MPUHATO HA3BIBATh HE3aXOASLIUMH.
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A 3BE&311BI, pacno0kKeHHbIe 0K0J10 HOXHOTro mosmoca Mupa JUist HabII0JaTeNst Ha CPEIHUX MIHPOTax
OyAyT ABIATHCS HEBOCXOAS LIUMH.

OTnpaBuMcs Jajblile — Ha 3KBATOp, reorpaduyeckas IupoTa KOTOPOro paBHA HYJO. 371eCh 0Chb MUpPa
COBIAJIaeT C MOJYACHHON JMHUEH (TO €CTh pacrojaraercsi B IJIOCKOCTH TOPHU30HTA), a HEOECHBIN
HKBATOP MPOXOJUT Yepe3 3€HUT.

CYTOIIHBIG IIyTH BCCX, 0e3 HCKIIIOYCHHU A, 3BE3/1 NEPNCHAUKYIISIPHBI TOPU30HTY. HOSTOMy HaxoasaChb Ha
OKBaTopeC, Ha6JHOI[aTeJII) CMOKCT YBUACTH BCC 3Bé3III>I, KOTOPBIC B TCUHCHHUEC CYTOK BOCXOJAT MU 3aXOJAT.

Boo0Orie, a1 Toro, 4To0bl CBETHIIO BOCXOIMIIO U 3aXOAUIIO, €r0 CKJIOHEHHE 10 a0COIIOTHOM BETMUMHE

18] < 90°— ¢
JIOJKHO OBITh MEHBIIIE, YeM .
6] =90°— ¢ .
Ecmmn , To B CeBEpHOM MONyIIapuu OHa OyJeT ABIATbCA Hezaxosamen (uist KOxxunoro
— HEBOCXO/IAIIEH ).
16] =90°— @
Torma oueBHIHO, YTO TE€ CBETUIIA, CKIIOHEHHE KOTOPBIX , SIBJIIIFOTCSI HEBOCXOJAIIMMHU

st CeBepHOro nosymapus (MM Hezaxomsmumu it KOxHoro).

JKBATOPHAJIBHAA CHUCTEMa KOOPAMHAT — OmMoO cucmema HeOecHbIX KOOpOUHAm, OCHOBHOU
NJIOCKOCMbIO 8 KOMOPOU ABNAeMCS NIOCKOCHb HEOECHO20 IKeamopa.

JKBaTOpHAJIbHbIC HeOeCHbIE KOOPAMHATBI:

1. Ckuonenue (0) — yenosoe paccmosnue céemuna M om nebecnoco s3xeamopa, usmepeHHoe 600.b
Kkpyea ckaonenus. OOBIMHO BBIpaXKaeTcs B Tpajaycax, MHUHYTaX M CeKyHIax nyrd. CKIOHEHHe
MOJIOKUTETIBHO K CE€BEpY OT HEOECHOT0 AKBATOPa U OTPHULATEIBHO K 0Ty OT Hero. OObEeKT Ha HeOeCcHOM
skBaTope uMeeT ckioHeHue 0°. CkioHeHHE CeBepHOro mojitoca HebecHOM cdepbl paBHO +90°
CKJIOHEHHE F0KHOTO Mojroca paBHO —90°.

2. Ilpsamoe Bocxo:kaAeHUHE cBeTWIA (0) — yenosoe paccmosiHue, uUsMepeHHoe B600]b HeOeCHO20
9K6AMOpa, Om MOYKU BECEHHE20 PABHOOEHCMEUs 00 MOYKU NnepeceyeHus HeOecHo20 2Keamopa ¢
KPY20M CKIIOHEHUs c6emua.
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ITocsienoBaTeIbHOCTH BBINOJHEHUS NPAKTHYECKOil padoThI:
3agauu npakTH4ecKoii padoTsbl:

3anpaua 1. Onpenenute s3KBaTopralibHbIe KOopauHatel AnbTanpa (o Opina), Cupuyca (o bonsinoro Ilca)
u Beru (o JIupsr).

3anpaua 2. Vcnonb3ysa kapty 3BE31HOTO HeOa, HailauTe 3BE3ay Mo €€ KoopAauHaTaMm: O = +350; o = 14
6Mm.

3agaya 3. Omnpenenure, Kakod sBisercs 3Be3ga O Crpenblia, a1 HaOm0maTes s, HAXOJAIMIETO Ha
mpote 550 15'. Onpenenuts, BOCXOIALIEH MM HEBOCXOAAIIEH ABIISETCS 3B€3/1a ABYMs CIIOCOOAMMU: C
UCIOJIb30BaHUEM HAKJIAJHOTO Kpyra MOABMXKHON KapThl 3BE€3JHOTO HeOa U ¢ UCIOIb30BaHUEM (POpMYyTT
YCJIOBHSI BUTUMOCTH 3BE3]I.

IIpakTnyecknii cnocod. PacnonaraeM moABMXKHBIA Kpyr Ha 3BE3JHON KapTe U IpPHU €ro BpallleHUU
onpenensieM, IBIAETCS 3B€3/1a BOCXOAIIEH UM HEBOCXOISIIEH.

Teopernyecknii crnocood.

Hcnonb3yeMm GpopMyIibl YCIOBUS BUIUMOCTH 3BE3/:

181 <90°— ¢

Ec , TO 3B€3/1a SIBIISIETCS BOCXOAAIICH 1 3aXOJISAIIEeH.

6] =90°— ¢

Ecin

181 =90°—¢

, TO 3B€3/1a B CeBepHOM MoJrymapuu sABJISICTCA HE3aXO0IsIIeH

Ec , TO 3B€3/1a B CeBepHOM MoJrymapuu sBJISICTCA HEBOCXOIAIICH.

3agaya 4. YCTaHOBUTH TMOJBMKHYIO KapTy 3BE3MHOTO HeOa Ha JIEHb W 4Yac HAONIOJEHWS W Ha3BaTh
CO3BE3/IUsl, PACIOJIOKEHHBIE B FOKHOM 4acTW He0a OT FOPU30HTA A0 IMONIOCa MUPA; HA BOCTOKE — OT
TOPU30HTA JI0 MOJII0Ca MUPA.

3anaua S. HaiiTu co3Be3qusi, pacroyioxXeHHbIE MKy TOUKaMH 3amnajaa u cerepa, 10 oktsops B 21 gac.
[TpoBepuTh MpaBUIBLHOCTH OMPEACTICHUS] BU3YAIbHBIM HAOIIOACHIEM 3BE3THOTO Heba.

3agaua 6. Haiitu Ha 3BE31HOMN KapTe co3Be31usl ¢ 0003HAYECHHBIMU B HUX TYMAHHOCTSIMU U IIPOBEPUT,
MO>KHO JIM UX HaOJI01aTh HEBOOPYKEHHBIM I'JIa30M Ha JIeHb U Yac BHIMOJIHEHUS J1JaOOpaTOpHON pabOTHI.

3apgava 7. Onpenenutb, OyayT iu BuIHbl co3e3nus JleBbl, Paka. BecoB B momHoub 15 ceHTs0ps?
Kakoe co3Be3ue B 3T0 k€ BpeMs OyAeT HaXOIUThCs BOJIM3HM FOPU30HTA Ha ceBepe?

3agaua 8. OnpenenuTh, Kakhe W3 TMEPEUUCICHHBIX co3Be3aui: Manas Meneauua, Bomomnac,
Bozuuunii, OproH - 1715 Bameil mupoTsl Oy1yT He3aX0AAIMMu?
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3agaua 9. Ha kapre 3BE3mHOro Heba HAWTH TATH JIOOBIX MEPEUYHMCICHHBIX CO3Be3aui: boiblmas
Mensenuna, Manas Mensenuna, Kaccuones:, Auapomena, [lerac, Jlebens, Jlupa, I'epkynec, CeBepHas
KOpOHA — U OTPECNIUTh TPUOIMKEHHO HEOSCHBIC KOOPAMHATHI (CKIIOHEHHE, U TIPSIMOE BOCXOXK/ICHHE) a-
3BE3/ ATUX CO3BE3IHI.

3agaya 10. OnpenenuTh, Kakue co3Be3Aus OyayT HaxXoAuThes BOMM3mM ropu3oHTa Ha Cepepe, IOre,
3anane 1 Boctoke 5 Mast B IOJIHOYb.

KOHTpOJ’ILHBIe BOIIPOCHI [JIA 3aKPCIVICHUS TEOPETHYECKOro Martepuaja K NPAKTHYECCKOMY
3aHATHIO:

1. Uro Takoe 3BE3aHOE HEOO? (3BE3AHOE HEOO - MHOXKECTBO HEOECHBIX CBETHJI, BUIAMUMBIX C 3eMIU
HOYBIO, HA HEOECHOM cBojZie. B sicCHyI0 HOUb YEJIOBEK C XOpPOILIMM 3pEHHEM YBHIUT Ha HEOOCBOJE He
Oonee 2—3 ThICAY MEPHAIOIIUX TOYEK. ThICAYM JIET Ha3aJ IPEBHUE aCTPOHOMBI Pa3/ICiIHIN 3BE3IHOE
He0O Ha JBEHaIUaTh CEKTOPOB M MPHUIyMald UM UMEHA U CHUMBOJIbI, 110/ KOTOPHIMH OHU M3BECTHBI U
TIOHBIHE. )

2. Uro Takoe co3e3usa? (Co3Be3mus - y4acTKH, Ha KOTOPBIE pa3jeicHa HebecHas cdepa s ynodcTsa
OPHCHTUPOBaHMs Ha 3BE3HOM HeOe. B npeBHOCTH CO3BE3MSMH HA3bIBAIUCh XapaKTEpHBIC (HUTYpHI,
o0pasyemble SPKUMU 3BE3IAMH. )

3. CkonbKO Ha cerogHsAIHUN aeHb co3Be3auil? (Cerogus ects 88 co3Beznuil. Co3Be3usl pa3ivuyuHbl 1O
3aHMMaeMOH IUI0IaAM Ha HeOecHO! cdepe U KOIUYECTBY 3B€3/1 B HHX.)

4. [lepeynciuTh OCHOBHBIE CO3BE3/Us WM T€, KOTOphI€ BbI 3HaeTe. (CylIecTBYIOT OOJBIINE CO3BE3IUS
n Manenbkue. K mepBeiM oTHocsTcs bonbpmas Measeauna, 'epkynec, Ilerac, Bonosneit, Bonomnac,
Angpomena. Ko BropsiM - FOxnbiil Kpect, Xameneon, Jleryuass Pri6a, Mansiii [1€c, Paiickas Iltuna.
KoneuHo, Mbl Ha3BaIM UL MAyIO TOJIUKY, HAaOOJIee N3BECTHBIE. )

5. Uro Takoe kapra He6a? (D10 m300pakeHHe 3BE3THOrO Heba MM €ro 4acTu Ha Iiockoctu. Kapry
Heba acTpOHOMBI Pa3/IEIMIIM Ha 2 YacTH: I0’KHYIO M CEBEPHYIO (110 aHAJIOTUH C MOJIYyIIapusiMy 3eMJIu.)

6. Uto takoe HeOecHbli skBaTop? (bonpmiolt kpyr HeOecHOW cdepbl, IUIOCKOCTh KOTOPOTO
NEePHEeHUKYIIIPHA OCH MUPA U COBIAJIAET C INIOCKOCTHIO 36MHOTO 9KBAaTOPA.

CbopMa NpeacTaBJCHUs pe3yjabTara:
BrinmonHUTh 3a1aHKE B TCTpaau I NPAKTHICCKUX pa60T.

Kputepun onenkmn:
3a mMpaBUIIHLHO BBIMTOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIILHO 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 «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB
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JlaGopaTropHbie padoThbI

Tema 2.1 Kunemaruka

JlabopaTopHoe 3ansitue Nel. Onpenesnenue NJIOTHOCTH TeJ1a Pa3IH4HON (pOPMBI

]_[e.m,: 3KCHepI/IMeHTaHLHO ONpCACIIMTD IJIOTHOCTHU KXKUJAKOCTH U TBEPAOT'O TCIIA.

BoinosiHeHHe padoThl c1IOCOOCTBYET (POPMUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe obecnieyeHme:

BECHI C pa3HOBECAMU; JIMHEWKA MacIITa0Hast;, IITaHTCHIIMPKYJIb; MEH3YPKa; BEIIECTBO, IUIOTHOCTh
KOTOPOTO HY)KHO OIPEACITUTb.

3aganue:

1. O3HAaKOMBTECH C TEOPETUUCCKUM MATEPHATIOM 110 TEME.
2. Onpenenute Maccy U 00beM HCCIIEyeMOTro BEIIECTRA.
3. BeIunciuTe IIOTHOCTH BEIIECTBA.

4. CoctaBbTe OTYET T10 JIAOOPATOPHOU padoTe.

Ilopsinok BbINOJIHEHHS padOThHI:
O3HaKOMBTECH C TEOPETUYECKUM MAaTEPHUAJIOM IO JAHHOU TeMe.
Omnpenenure MIOTHOCTh TBEPJOTO TENIA.
BeruucnuTe abCOMOTHYIO M OTHOCUTENBHYIO TOTPETHOCTH U3MEPEHUH.
Jlannble 3aHecuTe B Tadnuiy Nel
Omnpenenure 1eHy AEJIEHUS MEH3YPKH.
Onpenenure MIOTHOCTh BO/BI HEOOXOIMMO.
BeruuciuTe aGCOMOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH U3MEPEHUI
Pesynbrate! onbita 3aHecute B TaOIUIryNe2.
OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI:

KoHTposibHBIE BOITPOCHI

ONoarWONEPRE

1. U3 nByx pa3HbIX METAJIJIOB M3TOTOBJIEHBI OJMHAKOBBIE 110 pa3MepaM KyOuku. B3pemmBanue
MO0Ka3ajo, YTO Macca OJHOTO KyOuka Oojblle Macchl Jpyroro B 2 pasa. OJuHaKoBa JU
IUIOTHOCTH MeTaiuta? Eciu HeT, To BO CKOJIBKO pa3 OTINYAIOTCS TIIOTHOCTHU?

2. Tpu nmeramm — MeIHasw, JKeJle3HAs M ATIOMHHHEBAsS — MUMEIOT OJMHAKOBBIE 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 vamku ypaBHOBEIIEHHBIX BECOB IOCTABJIEHBI OJJMHAKOBbIE cTakaHbl. Ilocie Toro, kak B
OJIMH CTaKaH HaJWJIM MOJIOKO, a B JPYroil — MOJCOJHEYHOE Macjo, paBHOBECHE BECOB HE
Hapymmiock. O6bEM Kakol U3 )KUJIKOCTEH OobIie?

5. 3amonHUTE OTYET 1O JIabopaTOPHOU paboTe COTIACHO TPEOOBAHUSM.

w

Xoa padorbr:
Yacrs 1. 5151 onpeiesieHus IIOTHOCTH TBEPAOTO TeJla BEIYUCIUTE €0 00BEM.
1. OObeM NpsIMOYTOJIBHOTO MapauIesieuIe;a BEIYUcIuTe mo gpopmye: V=a-b-h,
rzie a — JUIMHA, M; b — mupuHa, M; h — BbIcoTa, M.

: _:m"_Fr

2.  OOwem HMIMHIpPA BBIYUCIUTE N0 hopMmyIie: 4
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h — BeicoTa 1IMIIMHApA, M; d — €ro AUaMeTp, M.

3. Eciam TBepmoe Teno MMeeT HeMpaBUIbHYIO (OpMY, TO €ro 0ObEeM OINpeAeTUTe C MOMOIIbIO
MEH3YPKH, B KOTOPYIO OH MOKET OBITh TIOTPYKEH.

No o &

Omnpenenure maccy Tena.
[To popmyne p=m/v BBIYUCINTE TUIOTHOCTH TBEPOTO TEJA.
Pesynbrarel uamMepenuii 3anecute B Tadbuuiry Nel u cienaiite BhIYUCICHUS

Tabmuma Nel. Pe3ynbrarsl u3aMepeHuid.

ypaBHOBeCBTe BCChI UCIIOJB3Y: ITpaBUjia B3BCIIMBAHUAA.

Ne

Bemec
TBO

111710)78
Ha

a(v)

JUIMHA
» b(m)

BBICOT
a)
h(wm)

00BEM,
V(
Mm3)

macca

m(xr)

IUIOTHOCTb
prp(re/m3)

pmaob| Ap

Yacre Ne2. /[t onpeneneHust I0THOCTH BOJbI HEOOXOUMO:
1.

2.
3.

HalTH MacCCy Tapbl, B KOTOPYIO HYXHO IIOMCCTHUTb BOAY U ONPCACIINTL MACCy BOIbI 0e3

Tapsl.

Ompenenure 1eHy A€JICHUS MEH3YPKH U HaliAUTe 00BbEM B3BEIICHHOM KHUKOCTH (BOIBI).
Pe3ynbratel onbiTa 3aHecuTe B Ta0IMILy No2.

Tabnuma No2. Pe3ynbTaTsl U3MepeHuit

No

BerectBo

Macca Tapsl ,
mIl(kr)

n

Macca
JKUJIKOCT

m’2(1<r)

00BEM,
V(m3)

IIJIOTHOCTB

pnp(ke/
Mm3)

pmab

CDopMa NpeacTaBJCHUs pe3yjabTara:
PaGora JOJIKHa OBITh BEITIOJIHCHA B TCTpaau Ui J'Ia60paTOpHLIX pa60T.

Kpurepun onenkmn:
3a IpaBUIIBHO BBIOJHEHHOE 33JaHHUE BBICTABIIETCS MOJI0KUTENIbHAS OLleHKa — | Oasu.

3a HCIIPABUJIBHO BBITIOJIHCHHOC HeﬁCTBHC, 3a1aHUC BBICTABJISICTCS OTPHULIATCIIbHAA OLICHKA — 0 6amoB.

Oyenka «omauunoy svicmasiusiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 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 2.3 3akoHbI COXpaHeHUs] B MEXaHUKE

JladopaTopHoe 3ansitue Ne2. Onpenenenne ko3¢ puumeHTa sKeCTKOCTH YIPYIroro TeJa.

Heab: M3yunTh 3aBUCUMOCTh CHJIBI YOPYTOCTH OT JIMHEHHON nedopMmanuu; Ha MpHUMEpe
nedopManuy pacTsKEHHs! SKCIIEPUMEHTAIbHO NOATBEPAUTh CIIPAaBEIJIMBOCTh 3aKoHa ['yKka; onpenenuTtsb
pacy€THBIM U TpapuuecKuM criocodaMu K03hGuueHT ynpyrocta (KECTKOCTD) NPY>KUHBI (PE3UHBI).

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MatepuaiabHoe obecniedenne: Llltatus ¢ My(Toii 1 nepKaTeIIMH, TUHAMOMETP C HCCIETyeMOi
IPY>KUHOW M 3aKpBITOM MIKaION (MM MCCIeAyeMblil JOCKYT PE3UHBI), JIMHEHKa, Yalia oT BECOB, HAOOP
rpy30B ¢ u3BecTHbIMU Maccamu (1o 100 u 50 rpammoB).

IMopsaaok BbINOTHEHHS] PA0OTHI:

Teopus: [lon nedopmarueid moHUMAIOT M3MEHEHHE O0beMa MM (OPMBI Tella MO JeHCTBHEM
BHEIIHUX CHJI. [Ipy M3MEHEHMM pacCTOSHHS MEXIy YacTHLAMH BeUlecTBa (aToMaMM, MOJIEKYJIaMH,
MOHAaMH ) U3MEHSIOTCS CHIIBI B3aUMOJICHCTBHS MEX Ty HUMU. [IpH yBeIMYeHUN PAcCTOSHUS PACTyT CHIIBI
NPUTSDKEHUS, @ TPU YMEHBUIGHUH — CWJIBI OTTAJIKMBAaHHSA, KOTOPBIE CTPEMSTCS BEPHYTh TEJIO B
UCXO/IHBIE COCTOSHUSA. [loATOMY CHIIBI YHPYrocTd HMEIOT 3JEKTPOMAarHUTHYI0 npupoxy. Cuia
YIIPYrOCTH BCET/Ia HAlpaBlieHa K IOJIOXECHUIO PAaBHOBECHS U CTPEMHUTCS BEPHYTH TEIO B HMCXO/IHOE
coctosinue. Cujia ynmpyrocty mpsiMmo nponopuroHaIbHa a0COIIOTHOMY YAJIMHEHHUIO Tela.

3akon I'yka: Cuna ynpyrocty, BO3HMKaroIas mpu aedopMaiuy Teia, npsmMo MpornopLUruoHaibHa
ero y/UIMHEHHWIO (CKaTHIO) M HaIlpaBlieHa TMPOTHUBOIOJIOKHO TMEPEMEIICHUI0 YacTHI] Tela Mph
nedopmaru

Fynp=kAx, rae k-xoadpdunuenr sxecroxoctu [K] = %, AX=AL — Monynb yanuHEeHUs Tena.

KoadduuneHT xkEcTKOCTH 3aBUCUT OT (GOPMBI U pa3MEpOB Tela, a TaKXKe 0T MaTepHara.

BHUMAHHUE!
Bo uzbesxcanue mpaem u nospesxcoenuro 060pyooeanus, He 0onyckaiime nadenus zpysa!
N3mepuTs JIMHENKOM NepBOHAYAIBHYIO JUIMHY IPYKUHBI
ITonBecuts rpys, maccoi 100 r.

3. H3meputsb nuHelKon 1uHY AehOpMUPOBAHHON NPYKUHBI L. OnpeneauTs morpentHocTh
m3mepenus JuHbl: Ax=0,5 nen*Cl1, rae C1 — niena faeneHus TMHEUKH

HOpﬂ)IOK BbINNOJTHCHUA pa60T1)1:

1.3akpenuTh JUHAMOMETP B LITATHUBE.
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4. Bpruucnuth yJuiMmHEHUE NpYXuHbI Ax = AL = x — X,

5. Ha nokosimuiicss OTHOCUTENBHO NPYKUHBI IPY3 JEHCTBYIOT JBE KOMIIEHCUPYIOIINE APYT
Jpyra CWIbL: TSKECTU U YIpyroctu Fr = Fynp , BBIYUCIUTB CUILY yIPYTOCTH 110
¢bopmyne, Fynp = mg. a Fy --BbIUNCIIAEM C IOMOIIBIO JUHaMoMeTpa. OnpeaenuTsb
norpemHocTs cunbl:AF = Fynp — Fr

6. Ionsecuts rpy3 maccoii 200 T ¥ TOBTOPUTH OMBIT 1O IyHKTaM 4-6.

7. Tlomeecuts rpy3 Maccoi 300 T ¥ TOBTOPHUTH OIBIT IO MTyHKTaM 4-6.

8. PesynbraThl 3aHECTH B TAOJIUILy HIDKE.

9. Beruncnure k03¢ HUIMEHT KECTKOCTU NPY>KUHBI IS Kakaoro usmepenust K = Fynp /Ax

¥l 3aIIMLIATE B TaOJMIy 5TH 3HaueHus. Onpenenure cpenee 3HaueHus K.,
10. BeiOpath crcteMy KOOPAWHAT U IOCTPOUTD IpadiK 3aBUCUMOCTH CHIIBI YIIPYTocTH Fynp
ot k03 dunuenta xecrtkoctu K.
Taoauna nsmepeHust

No Macca, Havanen | Koneunast | AGcomotnoe | Cuna Koadduuu | Cpennee
n/n m(xr) as JUIMHA, | JyIHA, L, | yJJIMHEHHE YIPYTOCTH | €HT 3HA4YCHHUE,
Lo (m) Ax; = AL = |, x€cTKOCTH, | K,
(M) L—Lo(m) | Fynp,(H) | K, (H/m)
1
2
3
Bobrunciienus:
1 onbIT:
Ax = AL = x — xy=
Fynp = mg = Fr
K = Fynp/AX
K.,=(Ki + K; + K3)/3
2 ONbIT:
3 onbIT: MMOBTOPUTH BBIUUCIICHUSI.
I'pajux:
BoiBOa:
KounTtpoJbHbIe BOonpockI:
1. Kakyro nedopmaiinio Ha3pIBaIOT YIPYToit?
2. Ot 4ero 3aBUCUT KOIPPHUITUCHT KECTKOCTH?
3. Urto mpencrasisier coboit rpaduK 3aBUCUMOCTH CHIIBI YIIPYTOCTH U KOA((HHUITMEHTA KeCTKOCTH?
4. B xakmx mpejenax crupaBeanuB 3akoH ['yka?
5. Jlns mo0oro M KOIMYEeCTBa TPY30B OYJET BBHIMOIHATHCS MPsSMasi TPONOPIIHOHATIFHAS

3aBUCHUMOCTh MEXYy CUJION yrpyroctu u yanuHenueM? (OTBeT o6ocHy#Te).

®opma npeacTaBiaeHus pe3yJabTara:

PaboTa nomkHa ObITH BBINONIHEHA B TETPAAM ISl JJAOOPaTOPHBIX paboT.

Kpurepum ouenku:
3a mpaBUIILHO BBITOJIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJOKHUTEIbHAS OlleHKa — | Oasu.
3a HeMpaBWJILHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BHICTABIISIETCS OTpHUIIaTeNbHAs olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmagngemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
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Oyenka «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisiencs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Pa3nesn 3 Monekyasipaasi puznka 1 TepMOIHHAMHUKA
Tema 3.1 OcCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOpHH

JlaGopaTropnoe 3ansiTue Ne3. «[IpoBepka razoBbixX 3aKOHOB)

Heab: M3yunTh B3aMMOCBS3b MaKpOCKOMMYECKUX MapaMeTPOB ra3a 3aJaHHOW MacChl; OIBITHBIM
nyTéM yOeauTcs B CIpaBeAIMBOCTH 3aKoHa boiins-Mapuotra.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MartepuanbHoe odecniedeHue: HUINHAP C MPOOKOH, BoJa, TpyOKa co LIKaJIOH, JIMHEHKa, OapoMeTp.

3aganme:
1.IToBTOpUTH OOBENNHEHHBIN ra30BBIN 3aKOH.
2.IIpoBeputh Ha IpaKkTHKE coOII0IeHHEe 3akoHa boitns-Mapuorra.
ITopsinok BbINOJIHEHHS PadOTHI:
3akoH boiins-Mapuotra 151 u3otepMuueckoro npouecca (T= const, v=const) siBisieTcss 4aCTHBIM
cllyyaeM 00beIMHEHHOIO Ta30BOr0 3aKOHA: T. €. IaBJICHUE ra3a 00paTHO NPONOPLHUOHAIBHO €ro

O6"beMy. 9Ty 3aBUCUMOCTD MOXHO IIPOBEPUTH OIIBITHBIM ITYTCM:

1 db P-Vi_PR-V, P-V,=P,.V hA_Ve
e T T P,V
e

— P2:P1'V1
v,

CobpaTh yCTaHOBKY 10 PUCYHKY

3
. 2
Onpenenutb 00beM ra3a B TpyOKe, Vi, , IPUHSAB TUIOMIA/Ib MOTIEPEYHOTO CEUCHUs paBHOU 1 cMm

ITo 6apometpy onpenenuts nasnenue P =P

OmnycTUTh TPYOKY OTKPBITHIM KOHIIOM B BOJY, ONPEIEIUTh HOBBII 00BbEM Bo3LyXa B TpyOke V,, m°
OmnpenenuTh pa3HUIY YpOBHEH BOABI BHYTPU M BHE TPYOKH ( Ah).

Bbluncantb
Pell = Pam.w + Psoo.cm.
roe P, = P-atmocdepHoe nasnenve, Iia; P, . - AaBneHne sogHoro ctonba, Ila;
Pgoz).cm. = p ’ g ’ Ah
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K2 M
© =1000 — nnotHocTb Boapl; g =9,8— — yckopeHue ceoboaHoro nageHws;
M c

Ah — BbIcOTa cTON6a KuaKoctn (cm.puc.1)

ITpunsB BTOpO# pe3ynbraT P, 3a HCTUHHOE 3HAYCHHE JABICHMUS, A= (Pan _ Pé])
BBIYMCIIUTH a0COMIOTHYIO (A) M OTHOCHTENbHYIO ([]) MOrpemHOoCTH:
PesynbpTaThl n3MepeHnii U BHIYUCICHUH 3aHECTH B Tadmuy 1. A
Cnenatp BbIBOJ 1O pabdoTe. E = .100%
6ll
®dopma npeaocTaBIeHUs pe3yibTaTa
Tabmuna 1.
O6bvem | [aBnenne| O06bem | JlaBnenue| [aBnennd Bricora | JlaBnen | A6comtoT | OTHOCUTENBHA
3
ue
V,m cronbda Hast A
P@H ! Ila OI'PELIHO IMOrpCIrHOCTb
KHUJKOCT
P,Ila HHeoe CTh
11 u ,I1a
, A Ila
V,,m P,,1la Py, [a AR, 2

KoHTpoJibHbIE BONIPOCHI.
1) Ilpu xakoM ycnoBuu cripaBeAauB 3akoH boiuis-Mapuorra?
2) Ecnn npy M30TEpMUYECKOM MIPOLECCE AABICHHUE MAAeT, YTO IPOUCXOAUT C 00BEMOM?
3) IIpou3BOaUT M ra3 1aBJI€HUE B COCTOSTHUM HEBECOMOCTH?
4) IloueMy noxy4eHHbIE PE3YyIbTAThl B pab0OTE HE UJI€ATbHO PABHBI MEXKTY COOOM?

5) Uto BnusieT HA TOYHOCTh U3MEPEHUH B JaHHOU paboTe?

6) MO>HO 71 OIIpeIeNTh YCIOBHYIO €IMHUILY KOHCTaHThI B eauHuLax CHU?
7) KakoBa macca Bo3Jlyxa B ayAUTOPHH IUIOIIAAbI0 64 M2 , BEICOTOM 3 M, IpH Temmeparype 25
oC u gaBineHuu 725 MM.pT.CT.?

®opma npeacraBiaeHus pe3yJabTara:
PaboTa nomkHa ObITH BBINOJIHEHA B TETPAAM ISl JJaOOPaTOPHBIX paboT.

Kpurtepun onenkmn:
3a mpaBUIILHO BBITOJIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTENBbHAS OlleHKa — | Oasu.
3a HeMpaBUWIIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BHICTABIISICTCS OTpHUIIaTeNbHAas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasiusiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB
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Tema 3.3 ArperaTtHbie cOCTOSIHUS BellecTBa. ®a3oBblie NMepexoabl

JlabopaTopHnoe 3ansiTue Ne4. Onpenenenne ko3¢ puumueHTa NOBEPXHOCTHON MVIOTHOCTH KUAKOCTH
MeTO00M OTPbIBA KalleJb

Heﬂb: OMpPCACIIMTDb MMOBEPXHOCTHOC HATAKCHHUEC BOJAbI U MBIJILHOT'O paCTBOpa MCTOJIOM OTPLIBA
KaricJib

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuajibHoe o0ecnieyeHue:

IITIPHI] 711 YUCTOW BOJBI, IIMPHI] IS MBUTBHOTO pacTtBopa (o0bemom 5—10 mir), cTakaH4HK C
YUCTOM BOJOW, CTAKAaHYMK C MBUIBHBIM pAacTBOPOM, INTAHICHIMPKYJIb WIA MHKPOMETpP, OCTPO
OTTOYCHHBIN KapaH/alll.

3aganue:

1 O3HaKOMBTECH C TEOPETHUECKUM MaTEPUATIOM.

Ha xariro, BUCSIIYIO Ha KOHIE Y3KOW TPYOOYKH, ACHCTBYIOT JBE CHJIBI: CHJIA TSDKECTH Mg
HallpaBJI€HHAs BEPTUKAJBbHO BHU3, M CHJA IIOBEPXHOCTHOIO HATsDKEHUs >kujakoctu F moB
pacmpesielieHHas BIOJb TPAaHUIBI JKUJIKOCTH C KpaeM TPYOKHM W HampaBlIeHHAs IO KacaTelbHOW K
MMOBEPXHOCTHU KUIKOCTH NEPIIEHIUKYISIPHO 3TON I'PaHULIE.

Fros

»
myg

Cuita MOBEpXHOCTHOTO HATSHKEHHS, JACHCTBYIONIas HA HEOOIBION YIaCTOK IpaHuIbl JutiHOU 4l
paBHa o |, rie 6 — K09 (PUIIMEHT TOBEPXHOCTHOTO HATSIKEHHS KU IKOCTH.

VYcioBue paBHOBECHsS Kaluld Ha KOHIIE TPYOOUKHM COCTOMT B TOM, YTO BEKTOpHas CymMMa CHI,
JCWCTBYIOIIUX Ha OTHENbHBIE JIIEMEHTHI TPaHUIIBl, paBHA MO MOIYII H MPOTHBOIOJIOXKHA IO
HaMpaBJICHUIO CHJIE TSKECTH.

Bennuuna o4 1 mo Mepe yBenmWYeHHsT MacChl KalUd OCTAeTCsl HEM3MEHHOW, HO B PaBHOBECHUH
KaIulsl IpUHUMAET Takyio (opMy, YTO YroJl HaKJIOHA CHJIbI TOBEPXHOCTHOI'O HATSKEHUS K BEPTUKAIU O
YIOBJIETBOPSET YCIOBUIO lo cos =mg, rae | — nnuHa rpaHuibl )KUIKOCTH ¢ TPYOOUKOH.

C yBennueHHeM MaccChl KarIy YToJl 0. YMEHbIIAeTCsl M, HAKOHELl, JIOCTUTaeT HyJIs, a cosa = | .

[lpn nanpHeieM yBETMYEHUH MAacChl YCIIOBHE PABHOBECHS KAaIUTM YK€ HE MOXET OBITh
BBINOJIHEHO, U KaIlJIsl OTPHIBAETCS.

Orcrona, nmpuauMasi, uto I=r d , rae d — BHyTpeHHHI nuameTp Tpydbouku, moirydaem: d omr= mg

_mg |

ey

Xox pa0doThI:

1.U3meputs BHyTpeHHHH auamerp d HakoHeyHuka mmpuna. Jlng u3MepeHuss MOXKHO
BOCIIOJIB30BaTbCs OCTPO OTTOYEHHBIM KapaHJamoM. BcTaBuB KapaHaall B HAaKOHEYHUK 1O YIIOpa,
IIOMETHTE TPaHMIy COIPUKOCHOBEHUS HAKOHEYHHMKA C KapaHaaumioM. /[mamerp kapaHjamia Ha ypOBHE
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9TOM I'PaHUIBl MOKHO IPHUHATH 32 BHYTPEHHUM JUAMETP HAKOHEUYHHUKA U U3MEPUTH €r0 C MOMOILIBIO
HITAHTEHITUPKYJISI MU MUKPOMETpA.

2.Habpatp B mmpui 4—5 M1 BOJBI U, JepKa €ro BEPTHKAIBHO U IJIaBHO HAXXUMas Ha MOPIICHB,
BBUINTh 3—4 MJI B CTakaHYMK, cUMTas Karu. M3MmepeHue koiuuecTBa Kameib N NMpPOBECTH HE MeHee
Tpex pas, 3aTeM IO O0IIel Macce BBITEKIIeH BOIBI 00 m (MOJIB3yHTeCh MIKAION Ha mmpuiie!) HalTh
CPEIHIOI0 MacCy Karljid m U MOTPEIIHOCTb ee onpeaeneHuss Am. Pe3ynbTarsl 3aHecT B TaOIHUILYy

Tabnuya Nl

UMeEPeHo BbIMUCTEHO

Ne N m m d A o Ao £
m ke m,xke | xecp |m,xe eep |, mm | d wmm, | Hm
oo

3.ITonp3ysace opmynoii (1), paccunrarh KOA((GUIMEHT TMOBEPXHOCTHOTO HATSHKCHHSI BOJBI U

a6COHIOTHyIO HOFpeIJ_IHOCTL ero OHpe,I[eJ'IeHI/I}I
Ao =lo,, -0

uim ma6a| *

4. BbIYMCITUTh OTHOCUTEIBHYIO MTOTPEIIHOCTh U3MEPEHUN

Ao

a,

E=

1007 *

madi

5. AHajoru4HbIM 00pa3oM OIpeneauTh KO3(PPHUIMEHT MOBEPXHOCTHOIO HATSHKEHUSI MBLIBHOIO
pacTBopa (I10JIb30BaThCs OTAEIBHBIM LINPULIEM U ITOCY0M!).

H3MEPCHO BBIYHUCJICHO
Ng ”Im}m . 1\, m,2 ’nt'l? s A’"" ¢ A'nil) s d’ MM Ad. s o, l—%l AO', [_%f = /

6. CI[CJ'IE[TL BBIBOJ U 3aIIUCATh INOJIYUCHHOC 3HAYCHUC KOB(b(I)I/IL[I/ICHTa IMOBCPXHOCTHOT'O
HATsOHKCHUA C YUETOM IMOTrpCIITHOCTHU

KoHTpoJibHBIE BONIPOCHI:
1. Koaddunment noBepxHocTHoro HaTshkeHus kepocuna 0,024 /M. bonbliie unu MeHbIe Macca
KaIulu KepOCHHA MO CPAaBHEHHUIO C Karuieil BOJbI, €CJIA KalaTh U3 OJHOM U TOM )K€ MUIETKHU?

2. O0BsicHUTE MOAPOOHO, TOUEMY MaJIeHbKHE KalelbKH )KHIKOCTH MOTYT JIOJITO BUCETH HE
OTPBIBASICh.
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3. Ilouemy, mpexae 4eM NOKPBITh IITYKaTYpKy MACISHOM KpacKoH, IpeABapUTEIbHO TPOU3BOIAT
TPYHTOBKY onoii?
4. IlpuBeauTte CBOM MPUMEPHI AEUCTBUS CUIIbI IOBEPXHOCTHOT'O HATSKEHUS

dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkHa OBITH BBITIOJHEHA B TETPaAM JIJIs Ta0OpaTOPHBIX padoT.

Kpurepumn oneHku:
3a mpaBUIIHHO BBIITOJHEHHOE 33JaHHE BHICTABIISIETCS TIOJIOKHUTEIbHAS OLleHKa — | Oasu.
3a HeMpaBWIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS olleHKa — 0 0auoB.
Oyenxa «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopowoy svicmasnsemcs 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvbHoy svicmasisencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

JladoparopHoe 3anaTHe NeS. OnpenesieHue BJAaKHOCTH BO3AyXa H aTMOC(EPHOro A1aBJICHUS

Henab: S3KCIEpUMEHTAIIBHO OIIPENEIUTD BJIAXKHOCTh BO3/yXa B Jaboparopuu GpU3snKu
Brinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe olecmedyeHue: INCUXPOMETp, rurpoMerp ncuxpomerpuueckuit BUT — C, tabnuua
«/laBiIeHHE HACBIIIEHHBIX NTAPOB BOJIBI IIPU PA3JIMYHBIX TEMIIEpATypax»

Buumanmue! IIpu BeinomHeHUN pabOTHI ¢ 0CO00M OCTOPOKHOCTHIO OOparaiiTech ¢ Tepmomerpamu. He
JoTycKaiTe majeHust TepmomMerpal

3ananue:
1. O3HakoMbTeCh C TEOPETHYECKUM MATEPHAJIOM:
Teopus
B armocdepe 3emnu Bcerna comepikarcs BoAsHbIE mapbl. X copepkaHue B BO3IyXe XapaKTEpHU3YeTCs
abCONIOTHOW M OTHOCHUTENBHON BIAXXHOCTHIO. AOCONIOTHAs BJIAKHOCTH OIpPEAETSeTCS TUIOTHOCTBHIO
BOJISTHOTO Tapa pa, HaXOJsIIerocs: B atMocdepe, UiIu ero napiuaibHbIM JaBieHueM pi. [lapiuaisHeiv
JIaBJICHUEM DI Ha3bIBae€TCs JABJICHHE, KOTOPOE MPOU3BOIMII Obl BOASHOMN Map, eciu Obl BCe APYTHUE Ta3bl
B BO3JyXe OTCYTCTBOBaIM. OTHOCHUTEIHHON BIIAXKHOCTHIO () HA3bIBAETCS OTHOIIEHHE MapIHAIILHOTO
JaBJICHUS PI BOJSHOTO IMapa, COAEPIKAIerocss B BO3AyXe, K JABJICHUIO HACHIIIEHHOTO Mapa pH.IIL., IPU
naHHOM TemmepaTrype. OTHOCUTENbHAsT BIAXHOCTh () TOKA3bIBAET, CKOJBKO IMPOIIEHTOB COCTABIISIET
MapluanbHOE JIaBJICHUE OT JaBJICHUS, HACBHIIIEHHOTO Tapa MpH JaHHOW TeMIiepaType M ONpeaemseTcs
o ¢opmyre:

p;u;

[TapunanbHOE AaBIEHHUE PN MOKHO pacCcuMTaTh MO ypaBHeHUIO MenneneeBa - Knanelipona mnu no
TOYKE POCHI.
Touka pockl - 3TO TeMIeparypa, Mpyu KOTOPOW BOJSIHOM Tap, HaXOASUIMKCS B BO3JyXE CTAaHOBUTCS
HAaChIIEHHBIM. OTHOCUTENIBHYIO BIa)KHOCTh BO3AYXa MOXKHO OINPEAEIUTh C IMOMOIIBIO CIIEHNATbHBIX
puOOPOB — MCUXPOMETPA U TUTPOMETPA.

IIcuxpomerp
[IcuxpoMeTp COCTOUT M3 CYXOro U BIIAJKHOI'O TEPMOMETPOB.
PaccmoTpuTe ICUXpOMETp U OIIPEAEIIUTE TI€ CYXOU U BIIaXKHBIM TEPMOMETPBL.
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a) U3MEPUTH NIOKa3aHUs CyXOI'o U BIa)KHOTO TEPMOMETPOB:

0) UCIIOJNIB3YS IICUXPOMETPUUECKYIO TaOIHUILYy, ONIPEAECTUTh OTHOCUTEIBHYIO BIAXKHOCTh BO3AYXA.
BHuMaTenpHO TOCMOTpHUTE HA ICUXPOMETPUIECKYIO Ta0uuIy. B mepBoM BepTUKaIbLHOM CTOJIOIE
HaWJUTE MOKa3aHUs Balllero CyXoro TepMOMETpa, B MIEPBOI TOPU30HTAIBHON CTPOKE HAAUTE Bally
Pa3HOCTb MMOKa3aHUN CyXOro U BJIAXKHOI'O TEPMOMETPOB. To Uncio, KOTOPOe HaXOAUTCS Ha
MepeceyeHn  CToIOA U CTPOKH U ABIISETCS 3HAYCHHEM BIIAXKHOCTH BO3AyXa.

N300pakenue, cxema, pUCYHOK SKCIICPUMEHTA:

| Cyroit |3k
mepsosempl =

X | Bawwno 2§
) mepaosemp R

Pucynok 1. YcranoBka miist 1aboparopHoit padoTer NeS
2. Bemmonnaute padoTy.
3. OTBeThTE Ha KOHTPOJILHBIE BOIIPOCHI.
4. 3amoyiHUTEe OTYET IO JIabopaTOpHOI padoTe.

IHopsaok BbINOJIHEHUS Pa0OTHI:
1.Hanuth B nmUTaTENb KUMSTYCHYIO BOIY.

2. latp Quruaro mponurTaThes BoxoM M uepe3 10-15 MUHYT HpPUCTYNHUTh K OIpEIEICHUIO

BJIa’)KHOCTH.
3.0HpeI[eJ'II/ITL IMMOKAa3aHUA CyX0oro 1 YBJIA)KHCHHOI'O TCPMOMETPOB.

4.IloBopaunBass JUMO C KpacHOM OIU(POBKON, COBMECTUTh MOKA3aHHUS CYXOro TEepMOMeETpa

(kpacHble M (]pPBI) ¢ TOKa3aHUSAMHU YBIaXKHEHHOTO (YepHbIe LU (PHI).
5.0mpenenuTbh OTHOCHTENBHYIO BIQXKHOCTH 110 KPACHON CTpPEJIKE.
6.Pe3ynbpTaThl U3MEpeHU U BBIYMCICHUN 3aHECTU B TaOJIUILY:

Tab6muma Nel
IToxa3anust repmomMeTpoB Pa3znoctn OTtHocuTeIbHASA
NOKa3aHuM BJI2’KHOCTH BO3/1yXa @,
TEepPMOMETPOB %
At=tcyx-tBJj
CyX0ro tcyx BJIAYKHOIO tBJI
Tabmuna Ne2
Temnepary | Touka Hasnenue | [lapuumansn | OtHocuten | IlnotHOCTh | AGCONIOTHA
pa pOCHlI, °c HACBILLIEHH | 0€ bHas HACBIIIEHH | 4
OKpYKarolil oro mnapa, JaBJIeHUE BJIQXXKHOCTh | OTO Mapa, BJIQ)KHOCTh
€ero ITa BOJIIHOT'O Bo3ayxa, % | <& BO3/yXa
BO3/yXa, napa, [1a KT
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1. Cl[eﬂaTB BBIBOJ, 3allMCAaThb IOKAa3aHWA T'MrpoMeTpa U JaTbhb PCKOMCHAALUU 10 IMOAACPIKAHUIO
BJIAXXHOCTH B J'Ia60paTOpI/II/I B IIp€aciiax HOPMBI.

KoHTpoJibHbIE BOIPOCHI:
1. Kaxoil nap Ha3bIBaeTcsi HACBHILIEHHBIM? YTO Takoe NAMHAMHUYECKOE PAaBHOBECUE, TOUYKA POCHI,
NapUUaIbHOE JaBlIcHUE?

2. Tlouemy moka3aHus CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CyXOro?

3. Kak, 3Has TOUKy pOChI, MOXKHO OIIPEJEIUTh NapLUaIbHOE JaBjieHue?

4. Cyxoil 1 BIa)KHBIM TEPMOMETPHI ICUXPOMETPA MTOKA3BIBAIOT OJIMHAKOBYIO Temneparypy. Kakosa
OTHOCHUTEJIbHAS BJIAXKHOCTb BO31yXa?

5. Kak no BHemHeMy BUly OTJIMYUTH B OaHe TPYObI ¢ XOJIOIHOM U ropsiuel BO1oi?

6. UeM 0OBSICHUTH NMOSIBIEHUE 3UMOM MHEes Ha OKkHaxX?. C Kakol CTOPOHBI CTEKJIa OH MOSIBUTCA?

7. HaiiT OTHOCHTEIBHYIO BIAKHOCTB BO3yXa B koMHare npu 18°C, ecim Touka pocsr 10 °C.

8. OrtHocuTenbHas BIaKHOCTh BO3/1yXa BEYEpOM MpHU 16°C paBHa 55%. Beinazer nu poca, eciu

HOYBIO TEMIIEpaTypa moHu3utes 10 8°C?

®opma npeacTraBjeHus pe3yabTara:
PaGota gomkHa OBITH BHIMOJIHEHA B TETPAIU AJIs JIaDOpaTOPHBIX padoT.

Kpurtepuu onenku:
3a IpaBIIILHO BBITIOIHEHHOE 33/1aHUE BBICTABIISETCS TTOJIOKUTEIbHAS OlleHKa — | Oa.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89%0 npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

JladoparopHoe 3ansaTHe Ne6. OnpenesieHue yieJdbHOH TEII0EMKOCTH BelleCTBa

Ilesb: ONBITHBIM MyTEM ONPENEIUTh BETUUNHY YIEIbHOM TEIIOEMKOCTH BELECTBA U BBIICHUTD
(bu3nyecKkuit CMbICT ypaBHEHHS TEIJIOBOIO OaiaHca.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe o0ecledyeHHe. BECbl ONTHYECKME Ha INTAaTHBE; Pa3HOBEC; HCCIENAyEeMOe
BEILECTBO; KAIOPUMETP; TEPMOMETP; DJIEKTPOILIUTKA; COCYI C BOJOW;

3ananne
1. Ucnonb3ys TepMOIMHAMUYECKHE 3aKOHbI COCTAaBUTh YpaBHEHHE TEIUIOBOro OamaHca JUis
BBIYUCIICHUS] HEOOXOJMMO BETTMUNHBI.
Pe3ynbTarhl u3MepeHUii U BBIUMCICHUM 3aHECTH B TaOIHUILy.
OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI
4, Hamnwmcarb BBIBOJ

wmn
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Bunumanue! Ilpu wucnonv3oeanuu 2opauux npeomemos u  3IJAEKMPUUECKOU
OCHLOPONHCHOCHIbIO 00PaAmMbCs ¢ 000py0osanuem.
Tabaumna.
1. macca TBepAOro Tena, Kr my
2. Temneparypa tena, °C t
3. Macca KaJlopuMeTpa, Kr my
4. macca BOJbI, KT ms
5. TeMmeparypa BOAbl U KallopuMeTpa, | tr=t3
°C
6. Temriepatypa cmecu, °C 0
7. yaenabHas TEIJIOEMKOCTh | C
kanopumeTtpa, Jx/(kr:°K)
8.ynenpHas TEIUIOEMKOCTD BOJEI, | C3
JIx/(xr-°K)
9. ynenbHas TEMJIOEMKOCTb TBEPAOIO | Cg
tena, Jx/(kr-°K)
10. TabnuyHOe 3HAYEHHE YIEIBHOMU | Cr
TETJIOEMKOCTH TBEPJIOTO Tena,
Jx/(kr-°K)
11. oTHOCUTENBHAS TIOTPEITHOCTD, %0 )
[Topsiiok BeIMOTHEHUST PAOOTHI
1. Ornpenenutb Maccy UCCIEAYEMOro Tela my;
2. OnycTuTh UCCIeTYEMOE TEJIO B COCY/l C BOAOW U HArPETh BOJY /10 KUTICHMUS;
3. Onpenenuts Maccy KaIopuMeTpa my;
4, HanuTe 10 MOI0BUHBI BOABI B KAJIOPUMETP U OMPEAEIUTh MacCy BOJIBI M3,
5. W3mepuTh HavaIpHYyIO TEMIIEpATypy KaJlopuMeTpa ¢ BOJIoH tr=ts;
6. OmnycTUTh HArpeToe TEJIO B KATIOPUMETP C BOJAOU U U3MEPHUTH TEMIIEPATYPYy cMecH 0;
7. CocTaBuTh YpaBHEHHE TEIUIOBOTO OanaHca U OMPEACeIUTh YASIbHYIO TETIOEMKOCTh BEIIECTBA.

Temora, oTnanHas ropssauM TeoM: Qqr =M1 Cy(t1- 0)

njiumkKu

c
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Temora, monydeHHas KaTOPUMETPOM: Qpon =M2Co(0-17)
Terota, momydeHHas BOIOM: Qpopp=M3C3(0-13)
VYpasaenue TeroBoro 6ananca: Qo= Qnox

M3 Cy(t1- 6) = MaC2(0-t2) + M3cs(6-13)

m1C1(t1- 9) =(9-t2) (m2C2+ m3C3)

Tak kak t,=t3, (0-tp) =(6-13)

c1=(0-tp) (MaCo+mscs)/(my(t-0)) Ix/(xr-°K).
8. OnpenenuTs NOTPENTHOCTH
A=[Cragn=ci

0=(A/c) -100%.

9. Pe3ynbTarhl M3MepeHuit U BRIYUCIICHUN 3aHECHTE B TAONUIy M cenaiTe BeIBoA. [1o okoHUYaHUU
paboThl MPUHAJICKHOCTH, TETPAIh U TaHHOE PYKOBOACTBO CAAThH MPEMOaBaTelto.

KoHTposbHBIE BOIIPOCHL:

1.  KakoBa pa3zHuna Mex1y TEIUIOEMKOCTbIO TeJla U YAEIbHOMN TEMI0EMKOCThIO?
2. B uyeMm cMmbIcl ypaBHEHHMs TEIUIOBOro OajaHca M Kakoe OTHOLIEHHE OHO HMMEET K 3aKOHY
COXpaHEHMsI SHEpIrun?

dopma npeacrabJieHus pe3yJbTara:
PaGota gomkHa OBITH BHIMOJIHEHA B TETPAIU AJIs JIaDOpaTOPHBIX padoT.

Kputepun onenkmn:

3a MpaBUIILHO BHINTOJHEHHOE 3aJaHUE BBICTABIISICTCS ITOJIOKUTEIbHAsI OLleHKa — 1 Gasu.

3a HeNIpaBUIILHO BBIITOJHEHHOE JICHCTBHE, 3a/JaHHE BHICTABIISICTCS OTpHLIATEIbHAs OlleHKa — () GasuioB.
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 «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

JlabopaTopHoe 3ansitue Ne7. Onpenenenue Moay/asl yIPYTrOCTH Pe3HHBI

Hean: Onpenennts MOAYJb YIPYTOCTH PE3UHBI IIPU PACTKEHUH.
BoinosiHenue padoThl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09
MarepuanbHoe o0ecnieyeHme:
pe3uHOBBIN MHYp anuHOW 25—30 cMm u ceduenueM 4— 10 mm2, HaGop rpy3oB no 0,1 kr, 1kr,
1,5kr, 2 KT., IITaTUB, JIMHEHKA, IITAHTCHIUPKYJIb WA MUKPOMETP.

Buumanue! Hzbecaiime nadenusa 2py3oe ¢ paovoueit nogepxnocmu. Cneoume 3a nonoxcenuem
wmamuea!l

3amanmue:
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1. O3HaKOMHTBHCS C TEOPETUUECKUM MaTEPUATIOM.
Teopus.
[Ipu ycraHoBuBLIEWCS YHpPYroil aegopmanuy paBHOJACHCTBYIOIIAS BCEX BHYTPEHHHX CHII
YIPYrocTH, BO3HUKAIOIUX B TEJl€ B JIOOOM €ro CEYeHWH, ypaBHOBEIIMBAET BHEIIHUE CHJIB,
JIEACTBYIOLE HA TEJIO.
CornacHo 3akoHy I'yka, HampspKeHME 0 M BBI3BAHHOE WM OTHOCHUTEIBHOE & YIIMHEHHE
nponopuuoHanbHel: 0=E ¢ , rae E— monyis ynpyrocru.
[Tocne npeoOpa3oBaHus 3TOTO BHIPAKEHUS OTYIHM:
E=£-li WJIH Ezﬂ.
S Al md*(1-1,)

JU1sl 9KCIIEpUMEHTAIIBHOTO OINPEAEIICHUST MOAYJISl YIIPYTOCTH HYXXHO U3MEPUTHh BCE BEIUYMHBI:

S 5=
nedopmupytomyto cmiy F  (F=mg), ceuenue oOpasua S 4 , €ro
nepBOHaYaIbHYO JuMHY 10 1 yummHenue 1.

Xox pabdoThI:

HN3yuenue nepopmManum pacTrsizkeHusl.

1. 3mMepuTh ¢ MOMOIIBIO IITAHTCHIMUPKYIS HIM MHUKPOMETpa TOJIIUHY IIHYpa U BBIYUCIUTH
TIJIOIIA/Ib €r0 MOMEPEUYHOTO CeYCHUS S.

2. lopBemmBas k mHypy rpy3sl maccou 0,1 xr, 0,2 kr, 0,3 Kr, U3MepUTh COOTBETCTBYIOLIUE
aOCOTFOTHBIC Y/UIMHECHUS IITHYPA: U BEIYUCITUTH OTHOCUTENIBHBIC YIJIMHEHUS IITHYPA.

3. Ilo pesynpTaTam W3MEPEHUN BBIYMCIUTH MOJIYJIb YIOPYroCTH pe3uHbl E u  oueHuthb
MOTPEUTHOCTH IKCIIEPUMEHTA!

Am Al Ad Al
&= + +2—+ -
m d [-l

AE=F-¢
- a0COJIOTHAs! IOTPELIHOCTb.
5. Pe3ynbrarel n3MepeHuil U BBIYUCIIEHUH 3aHECTH B TaOJINILY:

- OTHOCHUTCIIbHAs NOTPCHIHOCTDb

H3MCPCHO BBIYHCIICHO
:}H mkr | dom | S,M% | Lo m Lm | AlLm| F,H |E,Ila Eﬂ“: ?IE‘, £. %
|
2
3

6. Caenars BBIBOJ.

KoHnTpoJsbHbIe BONPOCHI.
Kaxwue Buabl nepopmannii Bol 3Haete?
W3meHsieTcs 11 BHYTPEHHSS SHEPTus AehopMUpOBAaHHBIX TeN?
Ot kakux nmapaMmeTpoB 3aBUCUT MOAyJb FOHra?
Kakoro Bupa aedopmarus HabmromaeTcss mpu 4YeKaHKe, NpuU (OPMHUPOBAHMM COCTaBa, NPH
UCIOJIb30BAHUY JIOMKpaTa Ul TPaHCIOPTHOTO cpeacTBa?

el oA

®opma nmpeacTaBieHUs pe3yJbTaTa:
PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAH ISl JIAOOPATOPHBIX paboT.
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Kpurtepun onenkmn:
3a mpaBUIILHO BBHITOJIHEHHOE 3a/IJaHKE BBICTABIISICTCS TIOJIOKHUTEIbHAS OlleHKa — | Oasu.
3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopoutoy evicmagnsemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenbvHoy svicmasisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

Paznen 4 DuexkTpoanHamMmuka
Tema 4.2 IlocTOSIHHBII JJIEKTPUYECKHU I TOK.

JladoparopHoe 3ansaTne Ne§. OnpenesieHue yaeabHOr0 CONPOTUBJICHUS IPOBOAHUKA

eap padoThl: onpeseseHue yAeIbHOTO COIIPOTUBICHUS MPOBOHUKA HKCIEPUMEHTAIbHBIM ITyTEM

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe o0ecrnedeHHe: HCTOYHUK TOKa, aMIIEPMETP, BOJBTMETP, COCIUHUTEIbHbBIC
MPOBOJIA, KJIIOY, IITAHTEHUUPKYJb, JUHEHKA, KyCOK MPOBOJA, YACIBHOE COMPOTHUBICHUE KOTOPOTO
oTpeAensiercs.

Buumanue! Ilpu padbome c 3nekmpuuecmeom cobnrooaiime npaguia mexHuku desonacunocmu. /{ns
3aAMbIKAHUA IIEKMPUYECKOTl Yenu npuziacume npenodagamens 011 ee npogepku!

3agaHue
1. CamocTosATensHO cOOpaTh JIEKTPUUECKYIO 1IETh 10 CXEME.
2. CHSTh NOKa3aHUs aMIlepMeTpa U BOJIbTMETPA.
3. Hcnonp3ysl IITaHT€HUMPKYJIb U JIMHEWKY, HAYYUThCSl ONpPENEIsITh F€OMETPHUUYECKHE pa3Mepbl
MIPOBOJIHUKA.
4. OnpenenuTb BETUYUHY yJI€IbHOIO COMPOTUBIIEHUS METaJLIA.
| |
| I
Iopsaok BbINOIHEHUs PA0OTHI: <
D
1. CoOpath 1emnb 1Mo cXxeme ¥ Mmoka3ath sl IPOBEPKH PYKOBOIUTEITIO. R
2. 3aMKHYTb [Tl U CHATH MIOKa3aHUs aMIIepMeTpa U BOILTMETPA.

3. BBIUUCIHATE COMPOTHBIICHNE TIPOBOJIHUKA 110 PopMyIIe:
rae | - Tok B mpoBogHUKE, A; U - MaieHUE HANPSIKEHUST Ha MPOBOIHUKE, B.

4. V3MepuTh IUTMHY M BBIYUCIUTH TUIOMIA/Ib IOTIEPEYHOTO CEUEHUs IPOBOIHUKA 11O hopMyIie:
, rae d - quaMeTp MpoBOAHUKA.

R-S
7T‘d2 U pz_
4 |

S
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5. BwIUUCINTE yIeIbHOE COMPOTHBIICHUE IO (hopMYyIIe:

6. Jlanubie 3aHecTH B TabmuUIy 1.

7. 7. Beraucnuth abconmoTHYIO (A) ¥ OTHOCUTENBHYIO (€) TOTPEITHOCTH U3MEPEHUH 110

dhopmynam:

A= |pTAE/7. - p170/7yL1.| &= -100%

Prasn.

8. Caenats BBIBOJ 1O paboTe.

®dopma npeaocTaBIeHUs pe3yibTaTa

Tabnuua 1.
u,B A ROm | lLm | dom| S n 210 pusd DOMIEY
Om-
M
BeLecTBo

KoHTposbHBIE BOIIPOCHL:
1. OT Kakux BEIMYMH M Kak 3aBHCHUT CONPOTHUBIIEHHWE NPSIMOIMHEWHOTO METAIIIMYECKOIO
MIPOBOJAHUKA?
2. JIBa MeHBIX NPOBOJAHMKA UMEIOT OJMHAKOBYIO JUIMHY, HO Pa3JIMYHYIO IUIOIIAJb MOIEPEYHOrO

ceuenns.:1,6 mm’u 0,8 Mm?. Kakoid MIPOBOJIHUK UMEET MEHBIIIEE COMMPOTUBIICHUE M BO CKOJIbKO pa3?

3. CKOJIBKO METPOB HHUKCIMHOBOI'O TIIpOBOAA IINIOHIAZBIO IIOIICPEUYHOTO CCUCHUSA 0.1 MM

2

notpedyeTcsl Il M3rOTOBJIEHUS PeocTaTa ¢ MaKCUMalbHbIM comportuBieHueMm 180 Om? VY nenbHoe

conpoTuBieHue Hukenuxa 0,42 10°0M'm.

®opma nmpeacTaBJieHUs! pe3yJbTaTa:

Pa6ota gomkHa ObITH BBINOJIHEHA B TETPAIu AJIs Ta0OpaTOPHBIX paboT

Kputepun onenkmn:

3a IpaBIIIBLHO BBITIOHEHHOE 33/1aHNE BBICTABIISETCS TTOJIOKUTEIbHAS OIleHKa — 1 Oa.
3a HeNIpaBUIILHO BBIITOJHEHHOE JICHCTBHE, 3a/JaHHE BHICTABIISICTCS OTpHULIATEIbHAS OlleHKa — () OasuIoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIEHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB

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

Oyenra «HeyoosiemeopumenbHoy svicmasgisemcs 3a Menee 60% nmpaBUIBHBIX OTBETOB
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JlabGoparopHoe 3ansTHE Ne9. DKcrIepUMEHTAJIbHAS MPOBEPKA 3aKOHOB NMAPAJLISJIbHOT0 U
M0CJIeJ0BATEJIHHOI0 COeIUHEHH S POBOHNKOB

Leabp paGoThbl: MPOBEPUTH 3aKOHBI MAPAICIBHOTO COECIUHEHUS MPOBOJHUKOB 3KCIEPUMEHTAIBHBIM
MyTEM.

Brinosnenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MartepuanbHoe o0ecnedyeHHe: HCTOYHHK DJIEKTPUUYECKON SHEPIHH, PE3UCTOpbI, TPU amIepMmeTpa
MOCTOSIHHOTO TOKa, TPU BOJBTMETPA IOCTOSHHOTO TOKA, PEOCTaT IMOJI3YHKOBBIM,  KIIIOY,
COEMHUTEIIbHBIE IPOBOJA.

Buumanue! Ilpu padbome c 3nekmpuuecmeom cobnrooaiime npaguia mexHuku desonacnocmu. /{ns
3aAMbIKAHUA IJIEKMPUYECKOLl UenU npuziacume npenoodasames 01s ee npoeepku!

3aganue:
[ToBTOpUTH 3aKOHBI COETMHEHU N
Odopmuts paboty B TeTpaab
[IponenaTh ONBITHI
Crenatpb BBIBOJI O NPOJIETAHHOM paboTe

el NS

3akonomepHocmu coeduHerull NPo8OOHUKO8

[TocnenoBarensHOE [TapautenbHOE COeTMHEHHE
COCIMHEHUE
-1 -l -1y
I | I |
R: R
U, U,
U
U
Li=h=1 Li=hh+1,
2.U=U;+ U, 2.U=U;=U,
3.R=R; +R; 31 1 1
R R R,

|1 — cuna Toka B MepBOM MPOBOJHUKE, A;

| — oOmast cuima Toka, A;

U; — HampsiKeHHe Ha KOHIIaX IepBOro NMpoBOHUKa, B;

U — ob1iiee HanpsikeHHE Ha KOHIIAX COSTMHEHUS! TPOBOJHUKOB, B;

R1 — comnpoTuBieHue NepBoro NpoBoaHuKa, Om;
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R — ob1ee conpoTuBieHne TPOBOJHUKOB, OM.
Tlopsook svinonnenus pabomul

1). [TocrenoBaTensHOE COSAMHEHUE ITPOBOHUKOB.

1. CobepuTe 31EKTPUUECKYIO LIETI 110 CXEME.
v—
o—

OmnpenenuTe 1EHY AIEKTPOU3MEPUTENHLHBIX TPUOOPOB.

© 6

HpI/I HEAOCTATOYHOM KOJIMYCCTBE BOJIbTMCTPOB U aMIICPMECTPOB MOKHO UCITIOJIB30BATh OAWH
aMIICpMCTP U OAWH BOJIBTMCTD. Z[J'IH 9TOI0 H606XOI[I/IMO MCHATH UX MCCTOIIOJIOKCHHUEC COIJIaCHO CXCMC.

2. Uamepste |y, I, U, Uy, Us.
3. Brmuuciure R— u; ? U, p Y

P I
Cpasnure 3nauenus |1 u |, u cnenaiite BHIBOI.
Cpagsnure 31auenust U u Uy + U, 1 crienaiite BBIBOI.
Cpasnure 3nauenust R u Ry + Ry u caenaiire BeiBO/I.

I/I3MepeHI/IH N pE3YJIbTAThI BBIYMCIICHU BHECHUTE B Ta6J'II/II_Iy.

No ok

New/m | IbA | I,A | U,B | UyB | UB | R,OM | RyOM | R,Om

2). [lapannensHoe coeAMHEHNE TPOBOTHUKOB.

1. CobepuTte 31EKTPUUECKYIO LIEMb 110 CXEME:

2. NzmepwTe obmryro cmry Toka |, crmry Toka B pesucrope |y i crty Toka B
peocrate ly.

3. Cpapaute 3Hauenus | u |3 + |y, chemaiite BBIBOJ W 3allUIIUTE €TO B
TETpaju.

4. VamepbTe HanpspDKEHUE Ha KOHIAX pesnctopa U; M Ha KOHIAX peocrara
U,, cpaBHHTE MMOTy4YCHHBIC 3HAYCHUS U CIENIATEe BHIBO/I.

5. Berumcioure 061_1_[66 COIIPOTHUBJICHUEC  LICIIN R= i nJm R= & ;

CONPOTHBIICHUE PE3UCTOpA U peocTara _Uiig _U,.
1
I

6. Beruucnure 3HaueHns 1 u

1.1, CpaBHUTE NOITY4YEHHBIE PE3YIIBTATHI
R Rl RZ

U CIEJIAlTE BLIBOI.

7. VI3MepeHnvs ¥ BHIYKMCIICHUS] BHECHTE B TAOJHILY. !
Newm | LA I, A LA | U,B | UyB | R,Om | R,OM | R,Om

T @




KonTtposnbHble BOpochl

1. iga pe3ucTopa c conpoTtnsaeHnem R;=5 Om R,=10 Om coeamHeHbl nocnegosaTenbHO. YHemy paBHO
OTHOLLEHME HAMPAXKEHWUM |, Ha 3TUX pe3ncTopax?
u,
2. To kakoii (hopmyIe ompenensieTcs: CONMPOTHBIICHHUE JIBYX MapalieIbHO COSTUHEHHBIX TIPOBOTHUKOB
R?

3. Onpenenure o01Iee CONPOTHBICHUE YIaCTKA SIEKTPUUECKOM 6 Om
IETIH, [IPEICTAaBJICHHON Ha PUCYHKE.

®opma npeacraBjIeHus pe3yJbTara:
PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAU ISl IAOOPaTOPHBIX paboT

Kpurepuu onenku:
3a MpaBUIIbHO BBITOJHEHHOE 33JJAHHE BHICTABIISICTCS TOJIOXKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNUE BHICTABIISICTCS OTPUIIATEIbHAs olleHka — 0 0auioB.
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 npaBUIBHBIX OTBETOB

JlaGopatopnoe 3ansitue Nel0. Onpenesienue I/IC u BHyTpeHHEro conpoTUBIeHUSI HCTOYHHKA
3JIeKTpU4ecKoi JHeprun. M3yuenue padoTbl MyJbTHMETPA.

Ilem,: HAYYHUTHCA MMOJIb30BATHCA MYJIIBbTUMCETPOM JIA PA3HBIX PCIKUMOB pa60TBI

Boinosinenue padorsl cnocodcTByeT POPMUPOBAHHNIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe olecrieyeHue: MYJIbTUMETP, HaOOp PpPE3UCTOPOB, TUOJBI, TPUOJbI, UCTOYHHUK
TOKa, pe0CTaT, COEAMHUTEIbHBIE TPOBOAA, KITIOU.

HNHcTpyKuus no npuMeHeHHI0 MyJIbTHMETPA

ITepexiouarenb peskMMa U AUANA30HA H3MEPEHH.

[lepexmtouarens pexxuMa M AMANa30Ha U3MEPEHHM UCHONb3yeTcs s BKIIOUEHHs Mpubopa, a Takxke
U BBIOOpA KEIaeMoro pekuma palboThl M Impenena uzMepeHus. s yBeNIMYEHHs CpPOKa CIIy:KObl
Oarapeu, epeBoAMNTE MepeKiIoyaTens B nonoxenue «OFFy, mociie BeIMOMTHEHUS H3MEPEHUH.
N3mepenue HanpsizkeHUs1 IOCTOSIHHOTO U NePeMEHHOI0 TOKA.

1.IToaxnrounte KpacHslil pa3beM B rHE310 «VQmA», uepHbIil pa3beM B rHe310 «COM»

2.YcraHOBHTE MEpEKIIoYaTeh PeKUuMa U3MEPEHHUH Ha JKelaeMblil 1hana3oH U3MEpPEeHUs HalpsKEHMs], B
cllydae €CIM HEHU3BECTHO IPUMEPHOE 3HAUYEHUE HANpPsIKEHUS, YCTAHOBUTE IIEPEKIIOYATENb HaA
MaKCHMaJbHOE 3HAYEHHUE U CHUXKAITe Mpeien u3MepeHus 10 NOJy4yeHUs! ONTUMaIbHOIO 3HAYEHUS.

Pexum Iar uzmepenus IMorpemnocts
200 mB 100 MmB +0,5 % nms1 3ro 3HaKa
2000 mB 1 MB +0,8 % s 2ro 3HaKka

110



20B 10 MB

200 B 100 MB +1,0 % s 2ro 3Haka

3. IlpukocHuTech MPOOHUKAMH K YCTPOWCTBY WJIHM TOYKAaM OJIIEKTPUUYECKOW CXEMBI. Tle Tpebdyercs
U3MEPUTH HANPSIKEHUE.

4. B ciiyuae HaJM4Us HAMPSDKEHUS IPHOOP MOKAXKET HANPSHKEHUE U TOJSIPHOCTb.

H3mepenne noCTOSIHHOIO TOKA

1.IMonkmounTte KpacHbI MPOOHUK K pazbeMy «VQmAy. UepHslid k pazbemy «COM» (1711 u3MepeHus
ToKOB OT 200MA 10 10 A ucmons3yiite pazbem «10A»)

2 YcTaHOBUTE MEpPEKIIOYaTeN]b BbIOOpa pEeXHMMa H3MEPEHHH Ha JKElTaeMbld Tpeaen H3MEpEHHS
IIOCTOSIHHOT'O TOKA.

3.PazpeiuHuTEe M3MEPSAEMYIO SJCKTPUYECKYIO LENb W IMOJCOCIMHUTE MPOOHUKU IOCIEA0BATEIBHO C
Harpy3Kom.

4. Ha nucnnee nosiBUTCS 3HAYEHUS TOKA.

6. Pazeem «10A» mnpengHasHaueH U1 HEYAaCTOrO HCIIOJIB30BaHMs. Bpems u3MepeHus He IOJDKHO
NpEeBHIIATh 15 CeKyHA, a MEXIy H3MEPEHUSMH HEOOXOJMMO BBIIEPKHUBATH HECKOJIBKO CEKYHJ BO
n30eKaHKue MOBPEXKIACHUS Tpubopa.

H3mepenue conpoTuB/IeHUs

1.IIpucoenuuuTe KpacHsIii MPOOHUK K pazbemy «VQmAy. UepHslii k pazsemy «COM».

2.YcraHOBUTE IIEpEKIouaTeNlb BbIOOpAa peXuMa M3MEPEHHH Ha IKeJNaeMbld Npelen U3MepeHUs
COIIPOTHBIICHUS.

3. Ilpunoxure NPOOHUKKM K HU3MEpIeMOMY o00pasily, IHUCIICH OTOOpa3uT TpPU ITOM 3HAYCHHE
COIIPOTHBIICHUS.

Pexum MHoxuUTENb [MorpemHnoctsb
200Q 0,1 +(1.0% mist 10ro 3Haka)
200002 1
20KQ 10
+(1.0% ms 4ro 3HaKA)
200KQ 100
2000K Q2 1000

IIpoBepka n1uoaoB
1.IMonkmounTte KpacHbI MPOOHUK K pazbeMy «VOQmA., yepHbIil K pazbeMmy «COM».
2. YcTaHOBHTE NEPEKIIIOUaTeNb BEIOOpa pekUMa U3MEPEHUH Ha 3HAUOK |Aroaa
3. CoeanHATE KPACHBIA MPOOHHK C aHOAOM (p) TECTUPYEMOTO MO0/Ia, & YEPHBIN MPOOHUK C KaToAoM (n)
4. Jlucruied MOKa)XKeT 3HAYEHHE HaNpsDKeHWS B MB. eciii MOJIIpHOCTH AMOJa MeperyTaHa, JUCIUIEH
oToOpazut «1».
HN3mepenue TeMnepatypsl
1.IIpucoenunute Tepmonapy k pazbemy «VQmA» u k pazbemy «COM».
2.YcraHOBHTE MEepeKI0YaTelb BbIOOpa pexnma n3MepeHnil Ha usmepenue temnepatypsl « TEMID»
3. lucruielt oroOpa3uT 3HaUeHUE TeMIepaTypsl B rpanycax Lenbcus.
3ByKOBasl NPO3BOHKA
1.IonkmounTte KpacHbI MPOOHUK K pazbeMy «VQmAy. UepHslit k pazbemy «COM».
2.YcraHOBUTE NEepEeKI0YaTelb BbIOOpa pexnMa U3MEPEHU Ha 3BOHOK
3.Ilpucoenuuute NMPOOHUKHM K MPO3BAaHMBAEMOM cxeme, mpu compoTuBieHHH MeHee 30 OM mopaetcs
3BYKOBOW CUTHAJI.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
1 IIpounTaiiTe TeOpEeTUUECKUI MaTepHrall:

Teopernyeckuii MaTrepuas:

Tlonynpogoonukogulii 0uoo
JIno COMEpKHUT p-N-TIEPEXOJ], 3aKIFOUCHHBIH B TEPMETHYECKUN KOPIMYC M COCIMHEHHBIH C
META/UIMYECKUMHU BbIBOJaMHU. BBIBOM OT P-001aCTH HA3BIBAIOT aHOIOM, OT N-00J1aCTH — KATOJIOM.

‘ 4 V.

JAuoa- TOMYNPOBOAHUKOBBIA MpUOOp, MpelHa3HAYEHHBIA M7 YCHIEHHUs MpeoOpa3oBaHUs
TEHEPUPOBAHUS ITEKTPUUCCKUX KOJICOAHUIN pa3IMuHON YaCTOTHI.

Tpan3ucTOp cCOCTOUT U3 Tpex obnacTel ¢ pa3IMuHON MPOBOJAUMOCTHIO. Pa3ianyaroT TpaH3UCTOPHI
tumna p-N-p u n-p-n. CpeaHss 30HA HA3bIBaeTCs 6a30t. TonmuHa 0a3bl JOHKHA OBITH MEHBIIE JITTHHBI
cBoOOHOTrO Tpodera anekTpoHa. B TpaH3ucTope mmeroTcs aBa p-N-mepexoxa. JIeBwlid p-n mepexon
SIBJIICTCSL TIPSIMBIM U OTIENSIeT 0a3y OT 00JacTH C MPOBOJUMOCTBIO P-THITA, HA3BIBACMYIO MUMINEPOM.
B 310t 0bnacTu akienTopHON MpUMECH B COTHU pa3 Oosbllie, YeM JOHOPHOW mpumecH B 6aze, T. €.
IBIPOK B DMUTTEPE 3HAYMTEIHHO OOJIbIIE, YeM JIJIEKTpOHOB B 0Oase. [lpaBwiii mepexoja sBIsiCTCS
o0OpaTHBIM U OTAeNsAeT 06a3y 0T 00JaCTH ¢ TPOBOAUMOCTBIO P-TUIIA, HA3BIBAEMOU KOJLIEKMOPOM.

3 K 3
Is

e <

Xon padoTsI:
1.13y4nTh HHCTPYKILIMIO 110 SKCIUTyaTalluu mpuoopa.
2. I3MepuTh CONPOTUBIICHHSI PE3UCTOPOB, JTaHHbIE 3aMUCcaTh B TaOIHILY

Ne ni/m Conporusienune, OM

3.Cobparthb 1ens Mo cxeme
4.3aMKHYTb 1I€Ib, IPX HEUCTIPABHOCTH IEIH TPO3BOHKUTH I1€1Th, HAWTH HEHUCITPABHOCTD.
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5.M3meputh HampspkeHue Ha OaTapeiike u peocrare.
6. PazoMkHyTh 11enb. I3MepUTh TEMIepaTypy pe3ucTopa U peocrara.
7.3MepuTh COPOTHUBIICHHE PE3UCTOPA M PEOCTaTa, TaHHBIC 3aUCaTh B TAOIUILY

HaumeHnoBaHue ComnporuBinenue, | Hanps:kenue, B | Temmepartypa,
Om OC

Pesncrop

Peocrar

WUcrounmk Toka | 0 -----

8. IloBTOpUTH TEOPETUUECKUI MaTepHall IO MOJIYIPOBOJIHUKOBBIM IPpUOOpaM: 1UOAY U TPAaH3UCTOPY.

9. IIpoBepuTh 1MOABI (UCIIPABHOCTD, OJISPHOCTH).

10. Tparzuctopsl. OnpeneuTh BBIBOJLI TPaH3UCTOPa (KOJUIEKTOpP, 06a3a, IMHTTEP) M TUI TPAH3UCTOPA
(p-n-p) i (n-p-n)

11. 3anucaTh BBIBOJ 110 paboTe, OTBETHUB HA BOMPOCHI.

KoHTpoJibHbIE BOPOCHI:

1. Kak BBISICHUTS, 4TO Ar0J HeucnpaBeH? 2. Kak BBIICHUTH p- U N- KOHTAKTHI quoaa?
2. Kak onpenenuts 6a3y y TpaH3UCTOpA.

3. HazoBure riaBHbBIC CBOMCTBA IUO/AA U TPAH3UCTOPA.

4. YcTpoWCTBO qM0/a U TPAH3UCTOPA.

Yactb 2 «Onpenenenne 3/{C 1 BHYyTPEHHETO COMPOTUBIICHUS HCTOUHUKA TOKa»

Heanb paGoThI: OMBITHBIM MyTEM YOEAUTHCS B TOSIBICHUU HHAYKIIMOHHOTO TOKA M MPOBEPHUTH 3aKOH
Jlena.

O06opy/aoBaHHe: HCTOYHUK TOKA, BOJIBTMETP, aMIIEPMETP, PEOCTAT, KIII0Y, COSTHHUTEITHHBIC POBO/IA.

Kparkas Tteopus:

Ilomnas (3aMKHYTa$I) QJICKTPUYCCKasA HCIb COCTOUT H3 HCTOYHHUKA TOKa C BZ[C € U BHYTPCHHUM
COIIPOTHUBJICHUEM I 1 HOTpe6I/ITCJ'I$I QJICKTPUYCCKOI'0 TOKAa € BHCHIHUM COIPOTHUBIICHUEM R. Cuna Toka B

TakoH uenu ompesiensiercst 3akoHoM Oma uist MoHOH uemn: | = . Ilpu pasomkuyrom kmoue DJIC
TR+r

HNCTOYHHMKA TOKA paBHA HAIIPAKCHUIO HAa BHEIITHEH YacTH OCIINn.

[Tpu M3MeHeHnr COMPOTUBIICHHS TIOTPEOUTENS AIEKTPUIESCKOM SHEPTHU H3MEHSIETCS BEITMUMHA CHJITBI
TOKA B IETIH:

&
|l =—=¢=I|. - (R +r) 1
SRt c(R+T1) @

5

|, =—=
R,+r

=e=1,-(R,+r) (2

2

Jleble yacTu ypaBHeHuii (1) 1 (2) paBHbI, 3HAUUT, PaBHBI U IPaBbIe YACTH:

LR +1)=1,(R, +1)=Tr= IZ'TZ_Ill'

1 2

©)
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Topsodok evinonnenust pabomol

1. Cobepure 31eKTPUYECKYIO LIEb [0 CXEME:

2. Onpenenute 1eHY AEJICHUS SIEKTPOU3MEPUTEIBLHBIX TPUOOPOB.

3. M3mepbre D/1C ncrounuka Toka. [l 3Toro onpenenuTe nokazaHus BOJIbTMETpa Ipu
Pa30MKHYTOM KJTFOUE.

4. VI3MepbTe BEJIMYMHBI CHJIBI TOKA U HATIPSHKEHHS HA BHEIITHEW YaCTH LIETTH, 3aMbIKasi KITFOY.
5. 3MeHsist osiokeHue ABHXKKA PEocTaTa, IOBTOpUTE U3MepeHus (1. 3) ele JBaXK/abl.

6. BorunciuTe BeMUrMHYy BHYTPEHHETO CONPOTUBIIEHNUS, UCTIob3ysl ypaBHeHue (3) u 9/1C, ucnonb3ys
ypasuenue (1).

7. Boruncnute cpennue 3HaueHust OJ1C 1 BHYTPEHHEr0 CONPOTUBIICHNSI UCTOYHUKA TOKa.

8. Pe3ynbTarhl U3MEpeHUH U BHIYMCICHUI BHECUTE B TaOJIHUILY.

N(_) R1 r) GC1 8cpa _ £- gﬂp 0,
i &B |UB| LA Oou | Om | Om B 5_7100/0
1
2
3

KoHTposeHBIE BOITPOCHI

1. Tlouemy nmoka3zaHusi BOJIBTMETPA MPH PA30OMKHYTOM U 3aMKHYTOM KJIIOU€E Pa3INUHbI?

2. JIns m3mepenns DJIC MCTOYHMKA TOKAa M €r0 BHYTPEHHErO COMPOTHUBICHHS CTYIEHT coOpai
cxeMy, U300pakeHHyto Bbiie. [Ipu 3Tom BosbT™MeTp nokaszan 5 B, a amnepmerp 1 A. Tlocne pa3mbikanust
KJTI04Ya BOJILTMETp mokazai 6 B. Uemy paBabl DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHEE COITPOTUBIICHUE?

3. 9J1C ucrounuka Toka 3 B, a BHyTpeHHee conporusienue 0,5 Om. ColpoTHBIEHNE BHEIIHEN YaCcTH
nenu 10 Om. Haligute crimy Toka B LIETIH.

4. Cuna Toka B ienu paBHa 0,4 A, BHyTpEHHE CONPOTHUBIIEHNE UCTOYHMKA ToKa 0,5 OM, BHEIIHEE —
4,5 Om. Kakosa 9JIC ucrounuka?

®opma npeacTaBieHus pe3yJabTara:
PaGota nomkHa OBITH BBIMOJIHEHA B TETPAIu AJIs JIaDOpaTOPHBIX paboT

Kpurepum ounenku:
3a paBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISETCS TTOJIOKUTEIbHAS OlleHKa — 1 Oa.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNe BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
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Oyenka «HeyoosiemeopumenbHoy svicmasgisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

JlabopaTopHnoe 3ansitue Nell. OnpenesieHne TemnepaTrypHoro ko3gduumnenra meau

Lesb: pacKpbITh BIUSHHUE TEMIEPATYPHI HA SJIEKTPUUECKOE COITPOTUBIIEHUE METAJNIOB; OIBITHBIM
nyTéM  ompenenuTh  KOI(Q(HUIMEHT TEPMHUYECKOTO  COMPOTUBICHHUS  MEIU; IOCTPOUTH  II0
HKCIIEPUMEHTAJIbHBIM JaHHBIM T'paduK 3aBUCMOCTH COIIPOTUBIICHHS OT TEMIIEPATYPBHI.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe ofecrnedeHue: TpUOOp I ONpEACNCHUS TEeMIepaTypHOro KoddhuimeHTa
CONpOTUBIIEHUSI Meau, TepmomeTp TexHudyeckuil or 0 mgo 100°C c¢ uenoit nenenus 1°C, ommerp,
BHEUIHUI COCy/ KaJlOpUMETpa C BOJOM, 3JEKTPOILIUTKA, KIIOY, COEAUHUTENbHbIE IIPOBO/A, IUITATUB C
My(TOH U JIaNKOH.

Teopernyeckuii MaTepuas:

DNEKTPUUECKOE CONMPOTUBIIEHUE 3aBUCUT OT TeMmmeparypbl. OObACHsETCS 3TO TEM, 4TO
YIOPAJOYEHHOMY JABM)KEHHIO CBOOOIHBIX 3JIEKTPOHOB 3JEKTPUYECKUH TOK — 3TO YIOPSIOYEHHOE
JBUKEHHE 3apsDKEHHBIX YaCTUIL - 3JIEKTPOHOB) OKAa3bIBAIOT NPOTHUBOECHCTBHE (CONPOTUBIIEHNUE) aTOMBI
KPUCTANINYECKOH peIEéTKH, UHTEHCUBHOCTD TEIJIOBOTO JIBUKEHUSI KOTOPHIX U3MEHSETCS C U3MEHEHUEM
TEMIIEPATYPHI.

Y XUMHYECKM YHMCTBIX METAUIOB C IOBBIIIEHHMEM TemnepaTypel Ha 1°C  compoTuBieHHE
Bo3pacraer mnpumepHo Ha 0,004 (1/273) comnportuBinenuss npu 0°C u BbIpaxkaeTcs JIUHEHHOMN
3aBHCHUMOCTBIO

Rt =Ro(1+0aAt), Toe

Ro—conportusnenue meramna mpu 0°C,

At- pa3HOCTB TemriepaTyp (KOHEUHON U HayaJIbHON);

o - TeMIIepaTypHbI KO3((UIIMEHT CONMPOTUBIICHNUS, TOKA3bIBAIOLINH, Ha KaKyl0 YacTh HA4albHOTO
conpoTuBiieHus npoBoHuKa npu 0°C (273K) usmeHseTcst COnpoTUBIIEHHE NPH HarpeBanuu Ha 1°C niu
1K.

0=A R/ RoAt unmn a=A R/ RoAT
AR=R; Ry.
OnbITHBIM YTEM MOXHO ONPEAETUTH 0, HE Mpuberas K U3MEpeHUro conpoTuBieHus Ro. [l atoro
HEe0OXOIMMO JABaX]bl U3MEPUTh CONPOTHUBIIEHUE HccienyeMoro marepuana Ri u Ry mpu pasHbix
TeMIeparypax ty 4 to.

ITopsinok BbINOJHEHHS PadOTHI:

1. Cocyxa ¢ BOJI0# MOCTaBUTH Ha DJIEKTPOIUTUTKY U BKITIOUUTH €€ B CETh.

2. OnpenenuTh LIEHY JEICHUS] OMMETPA.

3. U3mepuTts conpotuBiieHre Ry MeTHOM MTPOBOJIOKH MTPU KOMHATHOM TeMITEpaType ti.

4. Onyctuth mpuOOp B BOJNY, YCTaHOBUTh B HEM TepmomeTp. llpu HekoTopoill TemmepaType t;
W3MEpPUTH CONMPOTUBIICHUE Ry HccienyeMoil MpOBOJIOKH.

5. OnBIT MOBTOPUTH HECKOTIBKO pa3.

6. Berumcauts 2 — 3 pasa a, uCnojb3ys cooTHomeHue: o= R, - R/ (R1t; — Ry tp).

7. OnpenenuTth cpenHee 3HAUCHHE Ogp, U CPABHMB IOJYYEHHBIH pe3yibTaT ¢ TaOJIMYHBIM 3HAYEHUEM
TEMIIEpaTypHOTO  Ko3(h(duIIMEeHTa  CONPOTHUBJIEHUS  MEOH, BBIUYUCIUTH  OTHOCHUTEIBbHYIO
MIOIPELIHOCTb.

8. Pe3ynbTaThl M3MEPEHUH U BEIYMCIICHUH 3aicaTh B TAOJIHILY.
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Temnepary ConpoTus Temnepar Cpennee To. OTHOCUTEJBH
Ne pa JleHue YPHBIi 3HaYeHHe 3HAYeHHe asi
MeIHOMH MeIHOMH K03 (punu TeMIeparyp TeMIeparyp NOrPelHOCTh
MPOBOJIOKH NPOBOJIOK eHT HOI'0 HOT0
t, °C u R, Om CONPOTHBJI K03 (ppuuue K03 unueH
eHHs HTa Ta 9, %
0, (°C)* CONpOTHBIIE CONpoTHBIIE
HHUS HUSA
acp.
1
2
3
4
5
6

9.Wcnonb3ysl 1aHHbIE YKCHEPUMEHTA, IMOCTPOUTH I'paduK 3aBUCUMOCTH R OT t, oTKiIaabiBas Mo ocu
abcruce — Tremneparypy B °C Ha OCH OpJIMHAT — COTIPOTHBIICHUE.

10.Cnenatp BbIBOA 1O pabdoTe.

KoHTposbHbIE BONPOCHI:

1.
2.
3.

4.
S.
6

KakoBa ¢u3udeckast CylHOCTb JIEKTPHYECKOTO COPOTUBIICHUS?

Kak 00bsiCHUTD yBEIMUEHHS CONPOTUBIICHUS METAJJIOB ITPU HarpeBaHUU?
OOwsicauts  QopMyny, 1O KOTOPOH  OmperensieTcs TeMIepaTypHBIH
COIIPOTHBIICHHUSL.

[Touemy TemmneparypHbIii KO3()HUIIMEHT COMTPOTHUBIICHUS TSI AIEKTPOIUTOB OTPULIATEIIBHBIIN?
KaxoBo conporusiienue 0,5 Kr MeaHON IpoBOJIOKU AuaMeTpoM 0,3 mm?
VYka3aTb NpakTUYECKOE€ MPUMEHEHHWE 3aBHUCHUMOCTH  CONPOTUBIICHUS
TEMIIEPATYPHI.

K03 (ppunreHT

IpoBOAHHKA  OT

®opma npeacTaBiaeHus pe3yJabTara:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs J1aDOpaTOPHBIX paboT

Kputepuu onenkmn:

3a npaBWIIHHO BBIMOJIHEHHOE 33JaHHUE BHICTABIISCTCS MOJIOKUTENbHAS OIleHKa — 1 Oa.

3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNEe BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

JlabopaTopHoe 3ansiTue Nel2. OnpenesieHne CONPOTUBJIEHHUS PEe3MCTOPAa METOA0M MAaPKHPOBKH

Hean:

I/I3y‘-II/ITB OJUH U3 CII0CO00B MAapKHUpPOBKU pPE3UCTOPOB. ONPCACIUTH HOMHUHAJIBHOC

COIMPOTUBJIICHUE PE3UCTOPOB METOAOM MAPKHUPOBKH; OMPEACTIUTE AOITYCTUMOC 3HAYCHUC CHUJIBI TOKA JJIA
AAaHHBIX PE3UCTOPOB IPpHU U3BECTHOM HOMUHAJIC MOIITHOCTH.
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Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe oGecniedeHue: Oatapes aKKyMyJATOpa, dJIEKTpUUECKas JIaMIIOUKa C MaTPOHOM,
peocTar Co CKOJB3SIIIMM KOHTAaKTOM, aMIIEPMETpP, BOJIBTMETP IMOCTOSIHHOTO TOKa, COEIWHUTEIbHBIE

MIPOBO/A, KIF0Y, HA00Op PE3UCTOPOB Pa3HBIX COMPOTUBICHU, TaOIUIIAa 3HAKOB MAPKHUPOBKH.

3aganue

1. O3HakoMHTLCH C TCOPETHYCCKUM MaTEpUaaIoM.

TeopeTn'{ecmlﬁ MaTrepuaJ:

[Ipu onpenenenun pexruMa paboThl pe3UCTOpa CIEIYET YUUTHIBATH MAKCHMAJIbHO JOMYCTHMOE /115l
Hero 3HaYeHne CHJIbl TOKa, KOTOPOE OIpeiesieTcs 3HAaU€HUEM er0 COPOTUBIICHHS U MOIIIHOCTBIO.

MapKI/IpOBKa HOMHUHAJIAa pE3UCTOPa OCYHICCTBIACTCA IBECTOBBIM KOAOM B BUJC YCTBIPCX NBETHBIX I10JIOC,

HAHECEHHBIX Ha €ro KOopIIyce.

HpI/I 9TOM 3HAYCHHUEC COIIPOTUBIICHUA PE3UCTOPA YKA3BIBACTCA B Owmax ABYM IIEPBBIMH ITIOJIOCAMHU U

MHOXHUTENEM (TpeThs mosioca) 10n, rae n - 1060e 1enoe Ynucio ot - 2 10 + 9.

MapKI/IpOBO‘lHHe 3HAKU CABUTAIOT K OJHOMY M3 TOPHOB PE3UCTOPA, HAIPHUMEDP, K JICBOMY, U 3aTCM

pacrojararoT clieBa HalpaBo B CIEAYIOIIEM MOPsIKe:
nepBas 1moJioca - nepsas nudpa HoOMHUHAIA, BTOPast 10JI0ca - BTOpasi Hudpa HOMHHAIIA, TPEThS M0JI0CA -

MHOXXHUTCJIb, YCTBCPTAs IIOJI0CA - JOIMYCK Ha OTKJIOHCHHUEC (i)aKTI/I‘ICCKOFO COITPOTUBJICHHA OT HOMUHAJIA.

Ecnu pa3zmepsl pe3rctopa He MO3BOJISAIOT Pa3MECTUTh LIBETHBIE ITOJIOCHI HECUMMETPUYHO, T. €. OJIMKE K

OJTHOMY M3 TOPIIOB PE3UCTOPA, TO MEPBasi MOJIOCA BBHIIOIHSACTCS 00Jiee IMPOKO.

HBeTa 3HAaKOB MapKUPOBKHW HOMHUHAJILHOT'O COIIPOTUBJICHHUA B Omax u J0ITYCKOB B % IMPUBCICHLI B

Tadume:

IlepBas Bropas | MHoxuTen Honycic
LBeT 3Haka B %
uudpa uudpa b
CepeOpuctsl | -- -- 10 10
i
30/10THCTRIA | -- -- 10" 5
YepHbiii -- 0 1 --
Kopuunessiit | 1 1 10 1
Kpachsiii 2 2 10° 2
OpanxeBbiii | 3 3 10° --
Kenterit 4 4 10* --
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3eseHblit 5 10° 0,5
TonyGoii 6 10° 0,25
DuoneToBkIi 7 10’ 0,1
Cepblit 8 10° 0,05
benbrit 9 10° -

HOpﬂ)j[OK BbIITOJTHCHHU A paﬁoTLl:

1. Pa3noxurtb Ha paboueM CTOJIE KOMILIEKT PE3UCTOPOB.

2. BHumareanHO MpOYNTaATh YKA3dHUC K pa60Te.

3. OdopmMuTh MApKUPOBKY pE3UCTOpa B TETPAAH 110 00pa3ILy

7 8 10> %
(1)1/1 cep Kp 30
oJie BIit ac JI0
7, 8 k Om wma 7800 Om 5% ros S
bI nu
4. 3anonHUTh TAOIUIY:
Pe3uct | HomunanbHOE MomiHocTh Cuna
op conpotusieHue 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

5. PaccuuTatrh crily TOKa IPU U3BECTHOM MOIIHOCTH TOKA.

6. Cnenatb BBIBOJ IO padoTe.
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KoHTpoJibHbIE BOPOCHI:
1. B uem 3akitoyaeTcsi METO MapKUPOBKH.
2. Jlns gyero Hy»KHO 3HATh CONPOTUBJICHUE PE3UCTOPA MPU BKIIOYSHHUH €r0 B CXeMY?
3. OT 4yero 3aBHCUT MOIIHOCTH TOKA, TEKYIIETO 10 PEe3UCTOPY?

®opma npeacraBjIeHUs pe3ybTara:
PaboTa nomkHa ObITH BBIOJIHEHA B TETPAAU ISl IAOOPAaTOPHBIX paboT

Kpurtepuu onenku:

3a MpaBUIIHLHO BBITOJHEHHOE 33/JaHHE BHICTABIISICTCS TIOJIOKUTEIbHAS OlleHKa — | Oasu.

3a HempaBWIBHO BBINOJHEHHOE JCHCTBUE, 3aJaHUE BBICTABIISETCS OTpULATENbHAs oleHka — 0
0aoB.

Oyenxa «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

Oyenxa «xopoutoy svicmasinsiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

JladoparopHoe 3anaTue Nel3. Onpenenenne KIIJ[ narpesarenei

Heab: HayuuThCA MPAKTUYECKU OMPEIENATh TEIUIOBYIO OT/ady 3JIEKTPUUECKOTro HarpeBaTelns Jito0oro
TUIA.

Boinosinenue padorsl cnocodcTByeT GOpMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe o0ecneyeHme: 2 3JIEKTPUYECKUX HarpeBarens, COCyH MJisl KUISYEHUS BOJBI,
BOJIa, TEPMOMETP, CEKYHIOMEp (Jachl), CIIPAaBOYHUK 10 (PHU3UKE.

3aganue.

1. O3HakoMHTbCS ¢ TEOPETHUECKUM MaTepUaIoM
Teopernyeckunii marepuan:

KoaddunmenT nonesnoro neiicTBUs HarpeBaTess CBI3aH COOTHOIIEHUEM:

K.I11.= = +100% (1)

Q . - IoJIe3HAs TEIUIOTa W ONpeAessaeTcs Mo GopMylre
Qu=C*m(T,-T1) (2)
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TJie C — yAeIbHas TeIJI0EMKOCTh KHUIKOCTH,
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.
MOIIHOCTh 3JIEKTPUYECKOT0 HAarpeBareisl ONpEeAeseTcs IO TMACIOPTHBIM JaHHBIM, YyKa3aHHBIM Ha
npuoope.
Bpewmsi, 3a KOTOpOoe 3aKHUIUT KUAKOCTh, ONPEICISICTCS YacaMu. Y JelIbHAsI TeIIOEMKOCTh BOJIBI OIIPEIEISCTCS
MO CIIPaBOYHUKY.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. TloarotoBUTH TAOIUILY AJIS 3aIMCH PE3YIBTATOB, OMPEACIAEMBIX B X0 PaOOTHI.

Onpenenursb Borunciuth
Cs m T, Ts P t K.II.
.
o K K |B o
Ticw 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. Veemuuurcsa unu ymenbmutest K.ILJI. anekrpudeckoro yaitHuKa, €CJIM Ha €ro CTeHKax MOsIBIIIaCh
HaKUIIb (OTII0KEHUE comeit)?
2. 3asucut i KI1J] a51ekTpudeckoro YaifHUKa OT TOT'O OTKPBIT OH WIIH 3aKPHIT?

®opma npeacTaBiaeHus pe3yJabTara:
PaGota nomkHa ObITH BBINOJIHEHA B TETPAIu AJIs 1a0OpaTOPHBIX 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
3JIEKTPOoJIn3a cyiabdara Meau.

Heab: DKCIEpUMEHTAIbHO OMNPENEIUTh SJIEKTPOXUMHUUYECKHI HKBUBAJIEHT Meau. CpaBHUTH C
Ta6JII/ItIHLIM 3gadyeHueM. llo3HakoMHUTBCS C HUPOKHUM CIICKTPOM HNPUMCHCHUA @HSHKO-XHMH‘I@CKOFO
npouecca «JIEeKTpoiau3». Ero ucnonp3oBaHue B METAINTypPruyeCKOM MPOMBIIUIEHHOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepunanbHoe obecnedyeHue: DJIEKTPOHHBIE BEChl, aMIEPMETP, 4Yachl, HMCTOUYHUK IHUTAHUS.

MenaHble WM yTOJIBHBIE AIEKTPOABI C IepKaTeeM, PaCTBOP METHOTO KyIopoca, K04, peocTar, IpoBo/a.

Ilpu evinoanenuu nadopamopnoii padomel NOGEPXHOCMb C 000pY00SAHUEM O0INHCHA OblMb
ycmouuueoil, 60 uzbexcanue OnpoKuoOvleanus mapevl ¢ Inekmpoaumom. Cmydenmul, coouparoujue
cxemy 001HCHBL padOmams 6 nepuamKax.

1. 6bINONHAMb PAOOMY MOJLKO C PA3PEULeHUS YUUMEISL,

2. n0020moeums K padome u nposepums UCNPAGHOCMb INEKMPUYECKO20 000pY008anus, npudopos
J1abopamopuoil nocyovl,

3. meepobie KpUCMauibl 6pams NUHYEMOM,

4 Hellb3si NPoO0BAMb HA BKYC Geuecmsd,

5. OCMOMP U YUCMKA SNIeKMPONpUOOpa Npou38005mcs RPU €20 OMKIOYEHUU O Cemu;

6 npU ONpoKUObIEAHUU MAPLL 60CHONL3VIUMECH CANDEMKOU U NePUAMKAMU.

Xoa pa6oThi:
1 ITocTaBuTh BEChl HA POBHYIO OBEPXHOCTh U OOHYIIUTB.
2.B3BeCcTH OJIHY U3 YTrOJIbHBIX IIJIACTHH.
3.B3BenieHHyI0 MIIaCTUHY OTMETBTE.
4.Cobepute dIEKTPUIECCKYIO TeMb, N300PKEHHYIO Ha pUCYHKE. (B36euiennyio naacmuny nooKinuume K
«».)
5.3aMKHUTE 1enb U 3acekute Bpems 20 MUH.
6.Cnenute, 94TOOBI B TEUEHUE BCETO OIBITA CHJIA TOKA ObliIa |

HOCTOSTHHOJA. CuSO, L__, .

7.Yepe3 20 MUH. BBIKIIFOYUTE TOK. : { A

8.BcTpsxHWTE TUIACTHHY, U B3BECTH €€. 17 NS

9.Pe3ynbTatThl ONBITa 3aHECUTE B TAOJIHILY.

10.ITo popmyre paccuuTaiiTe SMEKTPOXUMUIECKUI SKBHBAJICHT I—ij
o= Tr + Ig _

MEJIH. i1 I



11.1To popmynam paccuuTaiiTe MOrpemIHOCTh

QJICKTPOXUMHNYCCKOI'O DKBUBAJICHTA MCIH, CPABHHB €I'0 C MaOIUYHBIM 3HAYEHUEM. S= kT —kz .100%
k

T

x = 0,33102/Kn;

Macca karoaa 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 (kT)
13. CaenaiiTe BBIBOJ 1O TIPOCIIAHHOM padoTe.

KOHTpOJILHLIe BOIIPOCHI:

1.
2.

o

10.

11.

12.

Hanucats 3akon @apazes 0 Macce BELIECTBA, BBIACIUBILErOCS Ha DIIEKTPOJE.

Yemy paBHO 3HaUeHHE MTOCTOsIHHON Dapanes?

Kak 3aBucuT mMacca BeliecTBa, BbIACIUBIIETOCS Ha 3JIEKTPOJIE OT BPEMEHU ITPOTEKAHUS
JIEKTPUUECKOrO TOKA.

Kakoii 3aps uMeeT KaToj, eciu KaTHOH UMEET 3apsizl «+»

UYeM sBiIsIeTCS YUCTast JUCTUIIMPOBaHHAs Bojia?

Ha xakoM u3 351eKTpOo0B BBIAEISAETCA ME/Ib B YUCTOM BUE U MOYeMy?

B aneKkTponuTHUECKyl0 BaHHY IIOMECTUM MEIHYIO IUIACTHHKY, CIyXKallyro aHojoM. llmactunka
IIOKpBbITa BOCKOM, Ha KOTOPOM HallapamaH PUCYHOK. UTO MOJIydUTCs IOCIE IMPONYCKaHUS TOKa U
yAQJICHHs] BOCKA C TUTACTHHBI?

Yro Takoe rajJbBaHOCTETUs, FAJIbBAHOIIACTHKA.

Yepesz pactBop MenHoro kymopoca mnpouuio 20 kKin snextpuuectBa. Ilpu 3ToM Ha omHOM U3
3JIEKTPOJIOB BBLIEISETCA YUCTOM BHJE Maccoil 6,6 rpamM Meau. ONpenesuTh 3JIeKTPOXUMUYECKU
SKBHUBAJICHT MEJIH.

CKOJIBKO HHKEJS BBIICIMTCS MPH JIEKTpoiIM3e 3a 1 yac mpu cuie Toka 5 Amrep, €ciid U3BECTHO, UTO
MoJIsipHasi Mmacca Hukens 58,71 r/Moib, a BAJIGHTHOCTh paBHa 2.

Omnpenenure Maccy cepeOpa, BBIIETUBIIETOCsS Ha KAaToJE MPH 3JIEKTPOJIU3E a30THOKHUCIOro cepedpa B
TE€YEeHHE 2 YacoB, €CJIM K BaHHE NMPUIIOKEeHO HanpshkeHue 1,2 B, a conpotuBieHue BaHHbl 5 OM.
DNEKTPOIN3 MEAHOTO KyIIOpOca IpOXOoauil ITpu Toke 5 Amiep B reueHue 50 munyT. Kakoe konnmdecTBo

- . K2
k., =33-107 &
MeJ{ BBIIEMIOCH Ha KAaTOJIE, €CIH Ka

Keiic-3a0anue: TpeOyeTcs MOKPBITH KeNe30 IIMHKOM U OJIOBOM C HAaMOOJIBIIIUM CIETUICHHEM OJTHOTO

MaTepuaia ¢ JpyruMm.

®opma npeacTraBjIeHUd pe3yabTara:
PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAU ISl JaOOPaTOPHBIX paboT
Kpurepum ounenku:

3a IpaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS TTOJIOKUTEIbHAS OlleHKa — 1 Oa.

3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHE BBICTABIISICTCS OTpUIATEIbHAS OmleHKa — () 0asioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB

Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenbHo» svicmasisiencs 3a menee 60% mpaBUIBHBIX OTBETOB



JlabopaTopHoe 3ansitue NelS. 3aBUCHMMOCTB CONPOTHBJICHUS OT TEMIIEPATYPbI 00Pa30B MeTAJLIA H
MOJIYNPOBOJHHUKA

Ienb: n3mMepsATh CONPOTHUBIEHUE POBOIHUKA OMMETPOM; YCTAHOBUTbH 3aBUCUMOCTh COIIPOTUBIICHHE
MeTaJljia U MOJIYIIPOBOJIHUKA OT TEMIIEPATYpBHI.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe o0ecniedeHne: MyJIbTUMETP, IPUOOPHI JIJIsI U3YUECHUS 3aBUCUMOCTH COIIPOTUBIICHHUS
MeTajula W TOJIYIPOBOJHHMKA OT TEMIIEpaTyphbl, TEPMOMETpP, OJJICKTpUUYECKas IUIMTKA, IITaTHB C
MIPUHA/IJICKHOCTSIMH, K0J10a C BOJIOM.

3amganme.

1. O3HaKOMHTBLCS ¢ TEOPETHYECKMM MATEPUAJIOM.

TeopeTnyeckuii MaTepuas:

Ecau mpomnycTuTh 3eKTpUYECKUid TOK Yepe3 CTAIbHYIO CIIUpallb, a 3aT€M €€ HarpeTh, TO aMIIepMETpP
MOKAKET YMEHBILIEHUE CHJIBI TOKAa. JTO O3HAYaeT, YTO C HM3MEHEHUEM TEeMIEepaTypbl CONPOTHBICHUE
MeTaJuia MEHSIETCSI.

Bce wMmetamnbpl — KpuCTalIMYecKue Tela, B y3JaX KPUCTAIMYECKOW PpEHIeTKH KOTOPBIX
pacmojiaraeTcsi TOJOKUTEIBHO 3apsHKCHHBIE HWOHBIL. MeXay KOJICONMIOIMMMHCS WOHAMH  JIBHTAIOTCS
CBOOO/IHBIE DJIIEKTPOHBI. BenuunHa JIEKTPUYECKOTO COMPOTUBICHUS MeTallla 3aBUCUT OT YHCIa
CTOJIKHOBEHUH KOJIEOIOIINXCS NOHOB M CBOOOHBIX 3J1€KTPOHOB. [Ipu yBennmyeHuu temnepaTrypsl MeTajiia
YBEJIIMYUBACTCS aMIUIUTYy1a KoJeOaHUH MOHOB. DTO IPUBOJIUT K YBEIIMYCHUIO CTOJKHOBEHUH, a 3HAUUT U K
YBEITUYCHUIO CONTPOTUBIICHUS METaJLJIa.

B nonynpoBogHuKe Mpy YBETUYEHUU TEMIIEpaTyphbl YBETUYMBAETCS YUCIO CBOOOJHBIX HOCHUTENEH
3apsAaaa, MOABHUBHIMXCA IIPHU Pas3spbIiBE KOBAJICHTHBIX CBsI3el. DTO IMPpUBOJUT K YBCIMYCHUIO CUJIBI TOKa B
MOJIYITPOBOJIHUKE M K YMEHBIIEHUIO COIPOTUBIICHUS MPOBOIHHKA.

Bnumanue! Bo usdexcanue nadenusn konovt nomecmume 6 K0abyo, 3aKkpenyiennoe 6 wumamuee. B
Kondy onycmume npoOuUpKy, ¢ NOMEW|eHHOUW 6 Hell KAmywKoul u3 mMeonozo npogooa. Ocmopoircno
onycmume ¢ npooupky mepmomemp. AKKypamHno 6bINOIHAIIME nepemeujenue emMKoCmu ¢ 2opayvei
60001i.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. IToarotoBeTe K paboTe OMMETD:

a) BCTaBbTE MITHIPHKU MPOBOIHUKOB B THE3/1a, 0003HaueHHBIE «» 1 «o011 COM.»;

0) mocTaBbTe Mepekrodarens Ha udpy «10»;

B) CO€JIMHUTE CBOOOHBIC ITHIPHKU MPOBOHUKOB U PYUKOH «yCT. 0» MOCTaBUTH CTPENKH Ha «0».

2. Ha snekTpruyeckyro MmInTKy TOMECTUTE KOOy C BOJIOH.

3. CBOOOIHBIE MITHIPHKK OMMETPA COSAUMHUTE C KIIEMMaMU MEAHON KaTYyIIIKH.

4. BxiiounTe WIHYp IUTUTKH B PO3ETKY M HM3MEPHTE CONPOTHBICHHE KATYIIKH MPHU PazIUYHbIX
3HAQUYEHUSIX TEMIIEPATYypPHI.

5. BHecute u3mepeHus B TaOIUILy.
IIpoBoaHUK (Meb)

t’, C

R, Om

6. Ha ocHoBe m3mepenuii mocrpoire rpaduk. CraenaiiTe BBIBOJ, KaK COMPOTHUBIICHUE MPOBOIHHUKA
3aBUCHUT OT TEMIIEPATYPHI.
R, Om 4

A 4



t°,C

7. IloctaBpTe mepexmouarenb ommerpa ¢ uuppsl «10» nHa mudpy «100» u mocraBbTe CTPENKY
ommeTpa Ha «0» (CM. myHKT 1-B).

8. 3ameHuTe B K0i10€ NPOOMPKY C METAUIOM Ha MPOOUPKY C IMOJIYIPOBOJHUKOM (TEPMHCTOPOM).
Omnycture B npodupky repmomerp. K kiieMmam TepMuCTOpa MOJICOSAUHUTE OMMETP.

9. 3MepbTe CONPOTUBIIEHHE MTOJIYIIPOBOIHUKA ITPU PA3IUYHbBIX 3HAYECHUSAX TEMIIEPATYPHI.

10. BHecute u3mepeHus B TaOJIHILY.
IonynpoBoaHuK

t°C

R, Om

11. Ioctpoiite rpaduk R(t).
R, Om%

0
t,C
12. Cz[enaﬁTe BBIBOI, KaK COIIPOTHUBJICHUC ITOJIYITIPOBOAHUKA 3aBUCUT OT TEMIICPATYPhbl

KoHnTpoJsibHbBIE BONIPOCHI:

1. DNeKTpUYeCcKuit TOK B METAJUIAX — 3TO YIOPSIOYEHHOE JIBIDKCHHE ...

2. C ToukM 3peHHs DIEKTPOHHON TEOpHM DIEKTPUYECKOE CONMPOTUBJIECHHE OOYCIOBIEHO
COYIapEHUSIMU ...

3. C NOBBILLIEHUEM TEMIIEPATYPHI COTPOTUBIEHUE METAILIA ...

®opma npeacTaBiaeHus pe3yJabTara:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs 1aDOpaTOPHBIX paboT
Kpurtepuu onenku:
3a nNpaBUIIBHO BBIIIOJHEHHOE 33JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — 1 Gasu.
3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — ) OaioB.
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 «neyoosiemeopumenvbnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

Pasznen 5 Konebaunsa 1 BOIHBI

Tema 5.1 Mexa"nuueckue KoeOaHus U BOJIHBI

JlaGopatopnoe 3anarue Nel6. [IpoBepka 3aKOHOB KojeOaHHI MaTEMaTHYECKOTO MasiTHUKA



I_[e.m,: YCTAHOBUTH MATCMATUYCCKYIKO0 3aBHUCHUMOCTL IICpHOJa HUTAHOIO MAsITHUKA OT JJIWHBI HUTH
MasITHUKA,

BobinosiHeHHe padoThl cOCOOCTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepunanbHoe obecrnieyeHue:

AIIEKTPOHHBIN CEKYHJIOMEp, U3MEPHUTENIbHAS JICHTA, IIAPUK C OTBEPCTHEM, HUTH, INTATUB C MyPTOH U
KOJIBLIOM; IITaTUB ¢ My(TOU M JIaNKOM, HaOOp MPYXHUH Pa3HOH KECTKOCTH, HAOOP IPy30B Pa3HON MacCHl,
CEKyHJIOMEp

Teopus.

OmnpiT 1

MatemaTnyecKuM MasTHUKOM Ha3bIBA€TCSl MaTepUajbHas TOYKA, IOJBELICHHAs Ha HEBECOMOH U
HEPaCTSHKUMOM HUTU. MOZEIBIO MOXKET CIIY)KUTh TSDKENbIN IIAPUK, pa3Mepbl KOTOPOro BECbMa Mallbl 110
CPaBHEHMIO C JUIMHHOW HUTH, HA KOTOPOW OH IOJIBEIIEH (HE CPABHUMBI C PACCTOSHUEM OT LIEHTPA TAXKECTU
JI0 TOYKH TIOJIBECA).

Vuensle [amunedt, HprotoH, beccenp u 1p. ycTaHOBWIM cCiEIyIOIIME 3aKOHBI KojeOaHMs
MaTEeMaTHYeCKOIro MasiTHUKA!

1.Ilepuon xonebaHuss MaTeMaTUYECKOrO MasiTHUKA HE 3aBUCUT OT MacChl MasiTHUKA U OT aMIUIUTY/bI,
€CJIM YroJ pazMaxa He npesimaet 10 rpamycos.

2.Ilepuon koneGaHMUsI MATEMAaTUYECKOI0 MasiTHUKA MPSIMO IPONOPLIMOHAJTIEH KBAIPaTHOMY KOPHIO U3
JUIMHBI MasiTHHKA U 00paTHO IPONOPLHOHAJIEH KBAJAPAaTHOMY KOPHIO U3 YCKOPEHHUS CBOOOIHOIO MAJACHHUS.

Ha ocnoBanuu 3THX 3aKOHOB MOKHO HamucaTh popmyiy aiis nepuoja KoiaeOaHuil MaTeMaTHYECKOTO
MasiTHUKA:

I/ICHOJ’[B?;YSI MOACIb MW 3aKOHBI KoJIcOaHMH MaTeMaTH4ECKOTO MassTHHKa, MO>KHO HpOHa6J'IIO)IaTI>
CB060)IHI>IG KOHe6aHI/I$I, a TaKKC C UX ITOMOIIBLIO OMPCACIINTE YCKOPCHUC CBO6OI[HOFO naacHus A CBOCH
MCCTHOCTH U CPABHUTH CO CIIPABOYHBIM 3HAYCHHUEM &Z.

YckopeHue cBOOOIHOTO MaIeHNsI MOXKET OBITh BEIYMCIICHO 10 (hopMyIie
2 1."\" -
g=4r" —
I

Xon paborsr:

1. 3akpenuTh HUTH MAsITHUKA B JIepKaTele ITaTUBaA.

2. V3smeputh UIMHY MasTHUKA (IUIMHA MasTHUKA CUYUTAeTCd OT TOYKM IOJBEca /10 LEHTpPa TAKECTH
[IAPHKA).

3. OTKJIOHUTH MAPUK Ha yroJ He 6osiee 10° M OTITYCTHUTS.

4. OnpenenuTb Bpems, 3a KOTOpoe MasiTHUK coBepini 20 KoneGaHui.

5. Beraucnauts nepuos konebanusi MasTHUKA, UCTIONB3ys hopmyny Nt T .

6. IToBTOPUTH OMBIT €11le TPU pa3a, yMEHbIIAs (WM YBETUUMBAs) [UIMHY HUTH MasiTHUKA.

7. Pe3ynbratrhl 3aHECTH B TaOJIUILY.

Tabnuna Nel 3aBUCHMOCTB MepHOJIa MasiTHUKA OT JAJTMHBI HUTH



Ne JlnuHa HUTH MasiTHUKA |, M Hucno monHsIx Bpewms konebanunii | Ilepuon
Konebanuii N t, C konebanmii T, ¢

1 20

2 20

3 20

8. CrienaTh BBIBOJI O 3aBUCHMOCTH MEPUOAA HUTSHOTO MAasiTHUKA OT JUIMHBI €T0 HUTH.
Tabmuma Ne 2 3aBucUMOCTb IEPUOAA MAITHUKA OT AMITIUTY/bI
OTKJIOHATH HIAPHK, TIOCTEIICHHO YBEIWYHBas YroJl HAKJIOHA, TEM CAMBIM MEHSIOT aMILUTUTYY

No JnrHa HUTH Yucino NoJIHbIX Bpewms xonebanuit | Ammnutyna. Ilepuon
MasTHHKA |, M KoJjiebanuii N t, C AM kosieOanmii T, ¢

1 const 20

2 20

3 20

C)ICJ'IaTb BbIBOJ O 3aBUCUMOCTHU IICPUOAd HUTAHOI'O MAaATHHUKA OT AMHJ'II/ITy,I[H

Tabnuia Ne 3 3aBUCHMOCTP Meproa MassTHUKA OT MacChI
B kxax1oM onbITe U3MEHSATh MacCy IIapuKa

Ne JlnuHa HUTH Yucno nosHseIx Bpewms xonebanuit | Macca m, xr [Iepuon
MasTHUKa |, M KoJsie0anuii N t,c koneOanmii T, ¢

1 const 20

2 20

3 20

CraenaTh BBIBOJ O 3aBUCHIMOCTH MEPUO/Ia HUTSHOTO MasiTHUKA OT Macchl rpys3a.
KoHnTpoJsibHbBIE BONIPOCHI:
1. B xakoMm nojoXeHUH MasTHUKAa CKOPOCTh OyAeT MaKCUMaJIbHOU?
2. B KakoM MOJ0XEeHUU MasSTHUKA CKOPOCTh paBHA HYIIIO.
3. YBenmnuwim WM yMEHBIIWIH MacCy Tpy3a, MOABEHICHHOTO K MPYKHHHOMY MasiTHHKY, €CITH: a)
nepuoJ ero kosiebanuii cHavyana Ob 0, 4 ¢, a mocie u3MeHeHus maccol crai 0, 2 c;
0) yacToTta ero koyiebaHuii BHadase Obla paBHa 6 ['11, a moTom ymensbImiach 10 5 ['?

®opma npeacTaBiaeHus pe3yibTaTa:
Pabota nomkHa OBITH BBIOJIIHEHA B TETPAIU JUIS JTAOOPAaTOPHBIX padoT
Kpurepum ouenku:
3a IpaBIIBLHO BBITIOJIHEHHOE 33/I1aHUE BBICTABIISIETCS TTOJIOKUTEIbHAS OlleHKa — 1 Oa.
3a HeTMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNe BBICTABIISICTCS OTpUIIaTeIbHAst Oo1leHKa — 0 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasinsiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB



Oyenxa «HeyoosiemeopumenvHoy svicmasisemcs 3a Mmenee 60% nmpaBUIBHBIX OTBETOB

JlabopaTopHoe 3ansitue Nel7. M3ydyeHne 3aKOHOB NPYKHHHOTO0 MASITHUKA

Llesib: yCTaHOBUTH 3aBHCUMOCTH MEpHOJa KOJIEOaHUN MPYKUHHOTO MAasATHUKA OT >KECTKOCTH MPYXUHBI U
Macchl Ipysa

BoinosiHenune padoTsl criocodcTBYeT GOPMHUPOBAHUIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepunanbHoe obecrnieyeHue:

JIEKTPOHHBIN CEKYHJIOMED, U3MEPUTEIbHAS JICHTA, IIAPUK C OTBEPCTUEM, HUTh, LITATUB C My()TOH U
KOJIBLIOM; IITaTUB ¢ My(TOU M JIANKOH, HAOOp MPYXHUH Pa3HOH KECTKOCTH, HAOOp IPy30B pa3HOM Macchl,
CEKyHJIOMED

IMopsinok BbINoJIHEHUs PAdOTHI:
Onpedenenue 3a8UCUMOCIU NEPUOOA KOJLEOAHUL OM MACCbL 2pY3a
CoOepure NPy KMHHBIH MasTHUK, UCIIOJIb3Ys BBIITAHHOE 000PY/I0BaHHE.
2. BeiBenmuTe MasSTHHK W3 IIOJIOXKCHHS PAaBHOBECHSI, BKIIFOUUTE CEKYHIOMEpP M OTCUMTAUTE IECATh
Kosiebanuid. Mcnomb3ys MOKa3aHUs CEKYHAOMEpa, PacCUYMTanTe MEpUoJl KoJeOaHUH U 3aloJIHUTE
MIEPBYIO CTPOKY TAOJIUIIBL.

=

Ne N tc T, m, KT mllz,Krll k ,u/™m
OIbITa

1

5

3. TloBropure oskcmepumeHT emé€ 4 pasa, yBeIWUYMBas Maccy, HO, HE MEHssI TpyxXHUHbBL. [lo
MOJTyYEHHBIM JJAaHHBIM 3aI10JIHUTE TaOIHILy.
[Toctpoiite rpaduk 3aBucumoctu nepuoaa koiedanuit (T) oT kBagpaTHOro KOpHS U3 Macchl (m
ITo hopme rpacduka onpenenure BUA 3aBUCUMOCTH MEX]Ty IEPUOIOM U KOPHEM KBaJIpaTHBIM U3
Macchl.

Onpeodenenue 3a8ucumocmu nepuooa Konebanuii om HcECMKOCMU NPYACUHBL

112
)-

o~

=

CobepuTe Mpy>KUHHBIN MaITHUK, UCTIONB3YS BBIIAHHOE 000PYAOBaHHUE.

2. BeiBemuTe MasSTHHK W3 TIOJOXKEHUS pPABHOBECHS. BKIIOUHTE CEKYHJIOMEP M OTCUHUTANTE JECATh
KOJIEOaHUH.

3. Hcnomnp3ys MoKa3aHHus CEKYHJIOMEpa, PACCUUTANTE IMEPUO]T KOJICOAHUH M 3aITOJIHUTE MEPBYIO CTPOKY

TaOJIMIIEL.

No ombiTa N t,c T,.C m, Kr k,z/Mm Kllz,(H/M)ll
2




6.

7.

5

[ToBTOpUTE PKCTIIEpPUMEHT emié 4 pa3a, yBeIHuuBas KOXPPHUIMEHT KECTKOCTH, HO, HE MEHSSI Maccy
rpy3a. [1o momy4eHHbIM JaHHBIM 3aIIOJTHUTE TAOIUILy.

[TocTpotite rpaduk 3aBucuMocTy nepuoja koyedanuii (T) o kBagpaTHOTO KOpHS M3 KodduimenTa
xécrkocrn. (kU),

[To ¢gopme rpaduka onpeaenuTe BHI 3aBHCHUMOCTH MEXIY IMEPHOJOM U KOPHEM KBaJpaTHBIM W3
KodpdUIMeHTa KECTKOCTH.

Crenaiite BBIBOJ] O 3aBUCHMOCTH TIEpHOJIa KOJICOAHUI OT MacChl rpy3a 1 KO PUIIHMEHTA KECTKOCTH.

KOHTpOJIbeIe BOIIPOCHI:

1. B xakoMm IMO0JIO)KEHUU MasTHUKA CKOPOCTh OYJIET MaKCUMAIIbHOW?

2. B KxakoM MOJ0KEHUU MAasITHHKA CKOPOCTh PaBHA HYIIIO.

3. VYBenuymwid WM yYMEHBIIWIIM MacCy rpy3a, MOABEIIEHHOTO K MPYKUHHOMY MAasTHUKY, €CIU: a)
nepuoj ero kosebanuit cnavyana owu1 0, 4 ¢, a mocne u3mMeHeHust maccel cran 0, 2 c;

0) JyacToTa ero Kosiebanuii BHavasie Obuia paBHa 6 ', a morom ymeHbImiaach 10 5 ['n?

®dopma npeacraBjieHus pe3yabTara:
PaGota nomkHa ObITH BHIMIOJTHEHA B TETPAIU AJIs Ta0OPATOPHBIX padoT
Kpurtepun ounenku:

3a IpaBHIILHO BBITIOIHEHHOE 33/I1aHHUE BBICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — 1 Oa.

3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE 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 5.2 DileKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI

JlabGoparopHoe 3ansTue Nel8. YcrpoiictBo Tpancopmaropa, reHepaTopa

Iesb: U3y4nTh YCTPOHCTBO M MPUHLIUT pabOTHI TpaHc(hopMaTopa U reHepaTopa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09
MarepunanbHoe obecnieyeHue:

TpanchopmaTop JabOpaTOpPHBIN, JamMIa HaKaJWBaHUs, KIIIOY 3aMBIKAHWUS TOKa, KOMIUIEKT IPOBOJIOB
COEAUHUTEIIbHBIX.

3amanne

1. UByuuth cTpoeHue, Ha3HAUYEHHE U NMPUHIUN JeHCTBUS TpaHchopMaTopa
2. W3yuuTh cTpoeHHe, Ha3HAuUEHHE M MPHUHIIMUI ACHCTBHS FeHepaTopa.



Iopsinok BbINOJHEHUS PA0OTHI
H3yuenue ycmpoiicmea mpancgopmamopa

Tpancdopmarop mnpeoOpazyeT NEpPEeMEHHBI TOK OJHOTO HANpsHKEHUS MPHU HEM3MEHHOH yactoTe. OH
COCTOUT M3 3aMKHYTOI'O CEpJI€YHMKA, M3TOTOBJIEHHOIO M3 CIELMAIbHOM JIMCTOBOM TpaHCHOpMaTOpHOU
CTajlld, Ha KOTOPOM pAacCIOJIaratoTcsl JABE KaTyIIKH (HUX
Ha3bIBalOT OOMOTKaMH) C pa3HbIM YHCIOM BUTKOB U3
MEJHOHM IIPOBOJIOKH.

OnHa u3 0OMOTOK, Ha3bIBAaeTCsA MEPBUYHOM, MOAKIIOUAETCS
K HCTOYHMKY IIEPEMEHHOTO HAIPSIKEHUs. Y CTPOWCTBA,
noTpelIsromue UIEKTPOIHEPIUIO, TMOAKIIOYAIOTCA K
BTOPUYHON 0OMOTKE, UX MOXKET OBITh HECKOJIBKO.

IIpu BbINOIHEHUU PAOOTHI CIENYET HU3YYUTh YCTPOHCTBO
TpaHchopMaTopa, BKIIOUYUTh €0 B CETh IIEPEMEHHOTO TOKA
(36 B). B pexxume x0J0CTOro XoJa U3MEPUTh HAIPSKEHHUE
Ha 0OMOTKax M BBIYHCIUTH K03(duument rpancdopmarum,
a npu pabore TpaHchopMmaropa «IIOA  HArpy3KOil»
YCTaHOBHUTH CBSI3b MEXAY TOKAMH W HANpsDKEHUEM B
0OMOTKaX.

Tpancdopmarop cocTouT M3 ABYX KaTylieK M cepieyHHKa. CepledyHHK COCTOMT U3 JBYX IOJIOBHH,
KOTOpPbIE BCTABJISIIOT B KATYILIKY U C IOMOIIBIO CKOOBI 3aKPEIJISIIOT HA OCHOBAHUU.

Xoa Padornl

1. PaccmotpuTte ycrpoiictBo Tpanchopmaropa. Onpenennure NepBUYHYIO 0OMOTKY (KJIIEMMBI ¢ HaAMKCHIO:
36 wiu 42 B) u n1Be BropuyHbIX Ki1eMMbl 2,2 B u 4,4 B)

2. HauepTtuTe 371€KTpUUECKYIO cXeMy TpaHchopmaTopa.

3. Pa3bepute Tpanchopmarop. s 3TOro MOBEPHHUTE €r0 OCHOBAHHMEM BBEPX U OTKPYTHUTE JIBE Tailku
KperieHHs CKoObI. BEIHBTE CepIeUHUK U PACCMOTPHUTE €ro YCTPOHCTRBO.

4. CobOepute Tpanchopmatop. s 3TOro BCTaBbTE CEPACYHMK CO CKOOOM B KATYIIKU. YCTaHOBUTE
TpaHc(hopMaTOp Ha OCHOBAHUE U 3aKPEMUTE ero raikamu.

H3zyuenue Ycrpoiicrea I'eneparopa.

I'enepatop mocTossHHOro TOKa (puc. 1) COCTOMT M3 JBYX 4YacTel: HENMOJBM)KHOM M Bpallaroueics.
HenoasmxkHas 4acTe (CTaTtop) SBJISETCS OCTOBOM MALIMHBI M OJHOBPEMEHHO CIYKUT I CO3JaHHUs
MarHMTHOTO IOTOKa. Bo Bpamaromieiicss vactu, Ha3bIBaeMOl sKOpeM (pOTOpOM), HUHAYLUPYETCS
aneKkTpoaBrKyas cuia - SJ1C.

KoHcTpykius renepaTopa nocTOSHHOTO TOKa (CM. puc.2).

HenonBuwxkHas 4acTe COCTOMT W3 cTaHUHBI (1), TIaBHBIX MOMIOCOB (2) ¢ 0OMOTKON BO30yxkaeHus (3) u
JOTIOTHUTEIBHBIX TIOJFOCOB (4), YMEHBIIIAEMBIX HCKPEHHE O] IETKAMH.

Sxopb uMeeT cepaeuHuK (5), HAOpaHHBINA U3 TOHKUX CTAIBHBIX JTUCTOB, 0OMOTKY SKOPS (6), 3aJI0)KEHHYIO B
nassl cepaevyHrka u KosutekTop (7). Ha moBepXHOCTH KOJIJIEKTOPa HAOKEHBI YTOJIBHO-TPAdUTOBBIE MIECTKH
(8), obecrieunBaromye CKOIB3AIMNA KOHTAKT ¢ 0OOMOTKOM Bpamiatorerocs sikopsi. Komiekrop umeer popmy
[IWIMHAPA W BBITIOIHSACTCS] U3 M30JIMPOBAHHBIX MEIHBIX TUIACTHH - JIaMeJel - K KOTOPBIM TOJICOSAMHEHBI
CEeKIIMH SIKOPHOI 0OMOTKHU. Bparasck BMecTe ¢ 0OMOTKOM, KOJIJIEKTOP BBIIOJHIET POJIb MEXaHUYECKOTO
BBITIPSIMHUTEJISL.

O6MoTKa BO30YKAE€HHUS CO3/1aeT IMIaBHBI MarHUTHBIN oTok @ monocoB. B reneparopax ¢ He3aBUCUMBIM
BO30YKIIEHEM OHa TIMTaeTCs OT TIOCTOPOHHETO WCTOYHHKA ITOCTOSTHHOTO TOKa (BBITPSIMHTEIS,
aKkymyinaTopa U T.1.). C reHepaTopoM C HapajiesIbHbIM BO30YKIEHHEM OOMOTKa TJaBHBIX IOJIOCOB
MOJIKITIOYEHA K TJIaBHBIM IIETKaM, T.€. MapajuIeIbHO IENH SKOpsS. B CBS3M ¢ 3TUM UIsl BOZHUKHOBEHUS
MarHuTHoro noroka u DJIC HeoOXoauM XoTs Obl ClaObIil OCTAaTOYHBIM MarHUTHBIA MOTOK. biaronaps
HAJIMYUIO OCTATOYHOT'O MarHeTU3Ma BO3HUKAET MPOIECC CaMOBO30YKACHHS reHepaTopa.

10



Puc.2
Puc 1

Xox padoTsri:

1.Ctpoenue Tpancgopmaropa:
HadepTuTh cOCTaBHBIC YaCTH YKa3aTh WX Ha3BAHUE, BBHITUCATH (POPMYIIBI
2 CtpoeHue reseparopa:

HAYEepPTUTh, COCTABHBIC YaCTH yKa3aTh
KonTpoJbHbIe BONPOCHI

1 Bapuanr

1.YTo Ha3BIBAIOT MHIYKIIMOHHBIMU T€HEpATOPAMHU?

2.Kaxkoiil TpanchopMaTOp Ha3bIBAIOT MOBBIIIAIONINM, a KAKOW MOHMKAIOIINM ?

3.Yro Takoe Xx010CcTOl X0 TpaHchopmaTopa?

4.Tlouemy cepJie4HUK TpaHC(POopMaTOpa U3rOTaBIUBAIOT U3 CTaJIU, a HE U3 MeaAU?

5.B nepBuuHOit 00MOTKE TpaHchopMaTOpa, BKIFOYEHHOM B ceTh ¢ HanpsbkeHueM 380B. Conepxurcs 1320
BUTKOB. Onpenenutb HanpsskeHUE Ha BTOPUYHOM 0OMOTKe, ecnu oHa cojepkuT 300 ButkoB. Bupg
TpaHc(hopMaTopa yKka3aTb, OTBET MOSICHUTb.

2 BapuaHT
1. Ha3zoBuTe OCHOBHBIE YacTH T'€HEpaTOpa MePeMEHHOI0 TOKa.

Jlokasatk, 4TO y HOBBIIIAOLIETO TpaHchopmaropa K>1.

W3mensiet a1 TpanchopMaTop 4acToTy MpeodpazyeMoro nepeMeHHoro Toka?

[Touemy cepaeunuk TpancpopmaTopa coOUparOT U3 OT/EIbHBIX IJIACTHH?

Ecnu Ha mepBuuHyto oOMOTKY TpaHcdopmaropa mojaercs Hampspbkenue 220B, To Ha
BTOPUYHOU OOMOTKE MPHU XOJIOCTOM X0JIe TosyyaeTcs: Hanpspkenue 130B. Uncno BUTKOB
nepBUYHON 00MOTKM paBHO 400. OnpenenuTh YUCIO BUTKOB BO BTOPUYHONH OOMOTKE.
Bun tpanchopmaropa ykazaTh, OTBET HOSCHUTD.

ok w

3 BapuaHT
1. KaxoBa poisib HHIYKTOpPA U SIKOPSI B YCTPOICTBE reHepaTopa NEPEeMEHHOT0 ToKa?

UYro Takoe MmoHWxkaromui Tpancopmarop?
3. Tlouemy cepaeunuk TpancopmaTopa JeNaroT He CIUTOIIHBIM. A U3 MHOYKECTBA TUIACTHH,
M30JIMPOBAHHBIX JIPYT OT pyra?
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4. Tlouemy MOIIHOCTb, MOTpEOIIIEMast OT BTOPHYHON OOMOTKH, MEHBIIIE MOIIIHOCTH,
MTOABOIMMOM K MIEPBUYHON 0OMOTKE?

5. CKONBKO BUTKOB JIOJDKHA UMETh BTOpHYHAs OOMOTKa TpaHcdopmaTopa i TMOHUKCHHS
HanpspbkeHus ¢ 12000 go 120B, ecnu mepBuunas oomotka coxepxkut 4000 ButkoB? Bun
TpaHcopmaropa ykazarb, OTBET MOSICHUTD.

dopma npeacTaBJeHus pe3yabTaTa:
PaboTa nomkHa OBITH BBITIOJIHEHA B TETPaAM s 1a00paTOPHBIX padboT
Kputepuu onenkmu:
3a MpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TOJIOKUTEbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTpUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.3 OnTuka

JlabopaTopHoe 3ansiTue Nel9. OnpeaesnieHue noka3areJis NpeJOMJIEHUS CTEKJIA.

Leab padoThl: OnperenuTh I0Ka3aTelb MPEJIOMICHUS CTEKIIa SKCIIEPUMEHTAIbHBIM ITYTEM.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 05,0K 06, OK 07, OK 04, OK 09

MarepuanbHoe o0ecneyeHMe: IJIACTHHKA C MApPAJJICIbHBIMU TpaHSAMH; OYJNAaBKU; YHCTBIN JIUCT
Oymaru; JIMCT KapTOHA; TPAHCHOPTHP; MOJBbEMHBIA CTOJMK; TaONMLA 3HAUYEHUS TPUTOHOMETPUUECKUX

GyHKIHI.
3aganue

1. [TocTpouTh X0/1 CBETOBOTO JIyya Yepe3 CTEKIISHHYIO IIJIaCTHHY.
2. [Ipoananu3upoBaTh X0/ CBETOBOIO JIy4a YEPE3 CTEKJIIHHYIO IJIACTUHY.
3. Ornpenenutsb mokazaTesab MPEeTOMIICHHS CTEKIIa U paCCYUTATh OTPEITHOCTD SKCIIEPUMEHTA.

[Topsnox BeInonHEHUs pabOThI
1. Ha noabeMHbIi CTONHMK MOJ0XKUTh YACTHINA JUCT OyMaru ¢ MoAj0K€HHBIM CHU3Y KapTOHOM.

2. C o11HO¥ CTOPOHBI CTEKJIAa HAKOJIOTh /B OynaBku 1 U 2 Tak, YTOObI psiMast, IpOXosIias 4yepe3 HUX,
COCTaBJIsIa YTOJI 0 C MEPIEHIUKYISPOM K MIIOCKOCTH IIJIACTUHKH (CM. puc.l).
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3. lloaHATH pUCYHOK Ha ypOBHE IJIa3 M, HAOIIOAas Yepe3 IIIACTUHKY, HAaKOJIOTh JBe Apyrue OyaaBKU Tak,
4TOOBI BCE YEThIpe OyJIaBKU OKa3aJIMCh HA OJHOM MPSIMOM.
4.  Crexno u OynaBKH CHAThH, MECTa HAKOJIOB OTMETUTH ToukaMu 1,2,3,4 1 yepe3 HUX MPOBECTH MPSIMbIE
JIMHUU 10 TIepecedeHus ¢ rpaHuiamMu crekia (puc.2). Ilposectu uepes Touku 2 u 3 neprneHIMKYIsApbl K

rpanunam cpex AB u CD.

sina
5. TpaHcnopTHpOM U3MEPUTH YIJIbI MAJACHUS O U YTJIBI IPEITOMIICHHS 3. . —n
6.  Ilo Tabnuie 3HAaYeHHl CHHYCOB ONpPEIEIUTh CHHYChI H3MEPEHHBIX yrioB. | SN A
7.  Bpruaucauth ko3 duimeHT nperomiaeHus mo Gopmyiie:
8.  OmbIT MOBTOPUTH TPH paza.
9.  PesynpTaThl U3MEPEHH, BBIYMCICHUN U TaOJMYHBIC JaHHBIE 3aMicaTh B Ta0uIty 1.
10. BpruaucauTh a0COMOTHYIO (A) U OTHOCUTEIBHYIO (€) MOTPEIIHOCTH 11O (hopMyJiam:
£= -100% A=
nma6,1 - nmaﬁ.rz - ncp.
11. Cpenatb BBIBOJ IO padboTe
Tabmuua 1
dopma npeaocTaBiIeHUs pe3ysibTara
No Yron Yron npe- | Koaddpu-umneH CpeaHee TabnnyHoe AOGcoroT- OTHOCUTeNb
onbiTa | NageHna | TIOMIeHun 3HauYeHune 3HayeHune HaAMOIPCII- | 5q
Mpenomn HOCTB
CBETOBOrO| CBETOBOIO Ko3dPu Ko3p P A norpewHocT
nyya nyya eHus
uMeHTa numneHTa &%
a,’ By n NPENOMNEHN] NPESIOM/IEHNA
n n

p

maoo.

KoHTpOJbHBIC BOIIPOCHL M 33J1a9H

U~ wh P

UTo Ha3bIBAIOT CBETOBBIM JTy4OM?

Chopmynupyiite 3aK0H OTpakeHUs CBETA.
KakoB ¢usnueckuii cMbICi moka3aTesst peoMIIeHNs cBeTa’?
YeMm oTinyaercst aOCOMOTHBIN MOKa3aTeNb MPETOMIIEHHUS CBETA OT OTHOCUTENIHHOTI0?
ChopmynupyiiTe 3aKOH MPETOMIICHUSI CBETA.
YTo Ha3bIBAIOT MOJHBIM OTPAKEHUEM CBETA?
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7. KakoBa CKOpOCTb pacIpOCTpaHEHUs CBETAa B BaKyyMe?

8. YT0 Ha3pIBaeTCA ONTUYECKOH IIJIOTHOCTLIO BellecTBa?

9. Jlyd cBera mepexoAMT M3 CPEAbl ONTHYECKH OoJiee IUIOTHOW B Cpeay ONTHUYECKH MEHEee IUIOTHYIO.
Kaxk n3mensiercst mpu 3ToM 4acToTa KojeOaHUH U JIJTMHA BOJTHBI?

10. B uem coctouT npuHnui [rolirenca?

11.  Jly4 mepeXxoauT U3 BOJBI B CTEKJIO. YTOJ MAJACHUS O = 30°.  Haiitu yrona npenomienus. (N = 1,3;
Ner = 1,6).

12.  VYron npenomieHHUs CBETa B INIMIICPUHE 45°. Haiiru yroj majacHus B Bo3ayxe (Ny,; =1.47).

13. Jlyu majgaer Ha moBepxHOCTh BOgsl mox yraoM 30°. TIoj KakuM YIJIOM HOJKEH yIacTh JIyd Ha
MTOBEPXHOCTH aiMa3a, YTOOBI YroJI MPEIOMIEHUS OCTANICA TAKHM Ke? (Ngosn = 1, Npoe=1,33, Namy. = 2,42).
14. Haiitu pa3HOCTh CKOPOCTEH CBETA B BOJAC U CTEKJIIC, €CIH Npopy=1,33, Nerex. =1,5.

15. Omnpenenuth OpeAeIbHBIA yrojl IOJHOTO OTPaKEHHS IS BOJBI, CTeKia, ammasza. (Ne.= 1,6;
oo =1,33, Namy.= 2,42) (OTB.: 0101=49°, 00,=40°, 0103=24).

®opma npecTaBieHus pe3yabTara:

PaGoTa noymkHa ObITh BHIIOJIHEHA B TETPAIN IS TAOOPAaTOPHBIX padoT

Kputepun onenkn:

3a IpaBUIIBHO BBHIIIOJHEHHOE 33JJAHUE BBICTABJISICTCS MOJIOKUTEIIbHAS OlleHKa — | Oasu.

3a HempaBWJILHO BHITIOJHEHHOE JICHCTBHE, 33aJJaHNE BBICTABIISICTCS OTPUIATEIbHAS OolleHKa — 0 OaioB.
Oyenxa «omauunoy svicmasnsemcs 3a 90 — 100% npaBUIBLHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB

Oyenxka «yooenemeopumenbvnoy gvicmasisemcs 3a 60 — 79% npaBUIbHBIX OTBETOB

Oyenka «Heyoos1emeopumenvnoy svicmasisemcs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

14



	1 ВВЕДЕНИЕ
	2 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Раздел 2 Механика Тема 2.1 Основы кинематики
	Практическое занятие №1 Решение задач по кинематике. Уравнения движения
	Практическое занятие №2. Решение задач на параметры вращательного движения
	Тема 2.2 Динамика
	Практическое занятие №3. Решение задач по теме «Виды сил в механике. Сила трения покоя, скольжения, качения, вращения»
	Тема 2.3 Законы сохранения в механике
	Практическое занятие №4. Законы сохранения в механике и их применение.
	Практическое занятие №5. Решение задач на формулы работы сил. Работа и мощность. Энергия, ее виды. Закон сохранения энергии
	Раздел 3 Молекулярная физика. Термодинамика
	Тема 3.1 Основы молекулярно-кинетической теории
	Практическое занятие №6. Решение задач по теме «Основы МКТ.  Решение задач на уравнение состояния идеального газа»
	C
	Тема 3.2 Основы термодинамики. Тепловые машины.
	Практическое занятие № 7. Решение задач по теме «Основы термодинамики. Применение первого начала термодинамики к изопроцессам. КПД тепловых двигателей»
	Тема 3.3 Агрегатные состояния вещества. Фазовые переходы
	Практическое занятие №8. «Свойства твердых тел. Виды деформации».
	Раздел 4 Электродинамика
	Тема 4.1 Электростатика
	Практическое занятие №9. Решение задач по теме «Электростатика. Электроемкость конденсаторов»
	Тема 4.2 Постоянный электрический ток.
	Практическое занятие №10. Решение задач «Законы Ома. Сопротивление. Смешанное соединение проводников»
	Практическое занятие №11. Решение задач по теме «Работа, мощность и сопротивление электрического тока»
	Тема 4.4 Магнитное поле
	Практическое занятие №12   Решение задач по теме «Магнитное поле и его характеристики»
	Тема 4.5 Электромагнитная индукция
	Практическое занятие №13. Решение задач по теме «Электромагнитная индукция. Закон электромагнитной индукции. Самоиндукция»
	Раздел 5 Колебания и волны
	Тема 5.1 Механические колебания и волны
	Практическое занятие №14. Механические колебания и их характеристики
	Тема 5.2 Электромагнитные колебания и волны
	Практическое занятие №15. Решение задач на виды сопротивлений в цепях переменного тока. Формулы трансформатора
	Практическое занятие №16. Решение задач по теме «Электромагнитные колебания и волны»
	Тема 5.3 Оптика
	Практическое занятие №17 Решение задач по теме «Оптика»
	Раздел 7  Квантовая физика
	Тема 7.1 Корпускулярно-волновой дуализм
	Практическое занятие №18. Решение задач по теме «Законы фотоэффекта. Уравнение Эйнштейна».
	Тема 7.2 Строение атома
	Практическое занятие № 19. «Запись ядерных реакций. Строение атомов и атомных ядер. Закон радиоактивного распада».
	Раздел 8. Элементы астрономии и астрофизики.
	Практическое занятие № 20. Работа с картой звездного неба.
	Лабораторные работы
	Тема 2.1 Кинематика
	Лабораторное занятие №1. Определение плотности тела различной формы
	Тема 2.3 Законы сохранения в механике
	Лабораторное занятие №2. Определение коэффициента жесткости упругого тела.
	Раздел 3 Молекулярная физика и термодинамика
	Тема 3.1 Основы молекулярно-кинетической теории
	Лабораторное занятие №3. «Проверка газовых законов»
	Тема 3.3 Агрегатные состояния вещества. Фазовые переходы
	Лабораторное занятие №4. Определение коэффициента поверхностной плотности жидкости методом отрыва капель
	Лабораторное занятие №5. Определение влажности воздуха и атмосферного давления
	Лабораторное занятие №6. Определение удельной теплоемкости вещества
	Лабораторное занятие №7. Определение модуля упругости резины
	Раздел 4 Электродинамика
	Тема 4.2 Постоянный электрический ток.
	Лабораторное занятие №8. Определение удельного сопротивления проводника
	Лабораторное занятие №9. Экспериментальная проверка законов параллельного и последовательного соединения проводников
	Лабораторное занятие №10. Определение ЭДС и внутреннего сопротивления источника электрической энергии. Изучение работы мультиметра.
	Лабораторное занятие №11. Определение температурного коэффициента меди
	Лабораторное занятие №12. Определение сопротивления резистора методом маркировки
	Лабораторное занятие №13. Определение КПД нагревателей
	Тема 4.3 Электрический ток в различных средах
	Лабораторное занятие №14. Определение электрохимического эквивалента меди в процессе электролиза сульфата меди.
	Лабораторное занятие №15. Зависимость сопротивления от температуры образцов металла и полупроводника
	Раздел 5 Колебания и волны
	Тема 5.1 Механические колебания и волны
	Лабораторное занятие №17. Изучение законов пружинного маятника
	Тема 5.2 Электромагнитные колебания и волны
	Лабораторное занятие №18. Устройство трансформатора, генератора
	Тема 5.3 Оптика
	Лабораторное занятие №19. Определение показателя преломления стекла.

