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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATUS.

CoctaB M conepkaHHe MPAKTHYECKUX M JTAOOPATOPHBIX 3aHATHA HAIpaBICHBl HAa peaU3aIluio
®enepanbHOr0 rocy1apcTBEHHOrO0 00pa30BATENBHOIO CTAaHAAPTA CPEIHEro OOLIero o0pa3oBaHUs C
Y4ETOM I0JTy4aeMOM CIELHAIbHOCTH.

Benymeli  aunakTudeckoil - Lenbl0  NPAKTUYECKUX — 3aHATHH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
YMEHHUH pemiath 331a4u 1o (pusnke, HEOOXOAUMBIX B IOCIEAYIOIIEH Y4eOHOW AeITEeIbHOCTH.

Benymell aunakTudeckoil 1Lenbo0  J1a0OpPAaTOPHBIX  3aHATUH  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U POBEPKA CYILIECTBEHHBIX TEOPETUUECKUX 3aKOHOB, 3aBUCUMOCTEH.

B coorBerctBUM ¢ paboueil mporpamMmoil ydeOHOW aucuMIUIMHBL «DHU3HKa» MPETyCMOTPEHO
IIPOBEJICHUE MPAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHUH.

BeinonHenue npakTuueckux U J1abOpaTOpHBIX paboT obecneunBaeT JOCTHKEHHE O00y4YaroIUMUCs
CIIEYIOIUX Pe3yabTATOB:

I1P61. chopMUpOBaHHOCTH NpPEICTABIECHUM O POIM U MecTe (U3UKU U ACTPOHOMHM B COBPEMEHHOM
HAYYHOH KapTHHE MHpPa, O CHCTEMO0Opa3yromiei poiau (GU3NKH B Pa3BUTUH €CTECTBEHHBIX HaYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOIH, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(HU3UKOB B Pa3BUTHE HAYKH;
MIOHMMaHUE (U3NYECKON CYIIHOCTH HAOJIIOJAeMbIX SIBJIEHUN MHUKPOMHpA, MAaKpOMHUpa M MeEramupa;
[IOHMMAaHHUE POJIM aCTPOHOMMM B IIPAKTHUYECKON MCSATEIBHOCTH YEIOBEKA M JajbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, PO (U3UKU B (OPMHPOBAHWUHU KPYyro3opa u (yHKIHOHATIHHONW IPaMOTHOCTH
4eJI0OBEKa JJIs PELLEHUS IPAKTUYECKUX 3aay;

ITPG2. chopMUPOBAaHHOCTh YMEHUI paclio3HaBaTh (PU3NUCCKHUC SBJICHUS (IPOLECCHI) M OOBICHATh X HA
OCHOBE M3yUYCHHBIX 3aKOHOB: pABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JABMKEHHE, CBOOOIHOE
NajieHue TeJ, JBWKEHHE MO OKPYXHOCTH, MHEpLUs, B3aUMOJAECHCTBUE Tel, KojeOaTelnbHOe IBUKEHUE,
pE30HaHC, BOJIHOBOE JBMXeHUE; nuddy3usi, OpoyHOBCKOE JIBUKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
Tel, W3MeHeHue oObema Tesl NpU HarpeBaHuWU (OXJaXJEHUH), TEIJIOBOE paBHOBECHUE, HCIIApPEHHE,
KOHJCHCAllUs, IUIABJICHHME, KPUCTAUIM3ALMsA, KHUIIEHHWE, BIAXHOCTb BO3/1yXa, CBs3b CpEIHEH
KMHETUYECKOW 3HEpPruM TEIJIOBOIO JBMKEHHS MOJEKYJl ¢ aOCOJIIOTHOM TeMIeparypoil, MOBBIIIEHHE
JABJICHUS ra3a IIPU €ro HarpEBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY NapaMeTpaMH COCTOSHHS ra3a B
U30IpoLeccax; 3JIeKTpHU3alMs Tell, B3aUMOACHCTBHUE 3apsA]0B, HAarpeBaHHME IPOBOJHUKA C TOKOM,
B3aMMO/JICIICTBME MarHUTOB, MIEKTPOMAarHUTHasl MHAYKIMS, 1€HCTBUE MATHUTHOTO TOJIS HA IPOBOJHUK C
TOKOM U JIBIKYLIMHCS 3apsll, OJJEKTPOMarHUTHblE KoJe0aHUS W  BOJHBL, MPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBeTa, OTpaKeHHe, IpeIoMiIeHne, MHTepepeHns, MdpaKkus 1 Noaspu3aIus CBera,
aucrepcusi cBeTa; (OTOdJIEKTpUdeckuil 3(pQexT, cBeToBOe [aBieHHE, BO3ZHUKHOBEHHE JIMHEHYaTOro
CIIEKTPa aTOMa BOAOPOJa, €ECTECTBEHHAs! M UCKYCCTBEHHAs paJUOAKTUBHOCTB;

[1PG3. BnaseHne OCHOBOMOJATAOIINMHU (PU3MUECKUMHU MOHATUSMH U BETMUMHAMHU, XapaKTEePU3YIOIIUMU
¢usnyeckre mpouecchl (CBA3aHHBIMH C MEXaHMYECKUM JIBM)KEHHEM, B3aUMOJICWCTBUEM  Tell,
MEXaHUYECKUMHU KOJIeOaHUSIMH M BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM BEIECTBA, TEIIOBBIMU
IIpoLeccamMM; 3JIEKTPUUYECKMM M MarHUTHBIM MOJIIMH, 3JIEKTPUYECKMM TOKOM, 3JIEKTPOMAarHUTHBIMU
KoJeOaHUsSMU M BOJHAMM; ONTHYECKUMHM SIBIICHUSMHU; KBAHTOBBIMH SIBIICHUSIMH, CTPOEHHEM aTromMa U
aTOMHOTO sIJIpa, paJAHOaKTUBHOCTBIO); BIIaJICHHE OCHOBOMOIATAIOIIUMHU aCTPOHOMHUYECKUMH MOHATUSIMH,
MO3BOJISIIOIIMMU  XapaKTepU30BaTh IMPOLIECCH, MPOUCXOMAIINE Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHUYECKOM cpefie; IBUKEeHnEe HeOeCHBIX Tell, SBOJIIOLIMIO 3Be3]1 U BeenenHoii;

[1P64. BrageHne 3aKOHOMEPHOCTSIMHU, 3aKOHaMHU U TeOpUsIMHU (3akoH BceMupHoro tarotenus, [, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHUS] MEXAHWYECKOW DHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCA, IPUHIIMII
CYNEpHO3UIMA CHUJI, TPUHLHUII PaBHOMPABHOCTH HMHEPUUANBHBIX CHCTEM OTCUYETa; MOJEKYJSIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHS BEILECTBA, Fa30BbIE 3aKOHBI, NEPBBI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHUs JJICKTPUYECKOro 3apsnaa, 3akoH Kynona, 3akoH Oma [uid y4acTka menu, 3akoH Oma s
IIOJIHOW 3JIEKTPUYECKOM uenu, 3akoH Jxoyns - JIeHma, 3aKOH 3JIEKTPOMarHUTHOW WHIYKLUH, 3aKOH
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COXPAHEHHUS PHEPTHH, 3aKOH IPSIMOJIMHEMHOIO pacIpPOCTPAHEHUsI CBETA, 3aKOH OTPAXEHMsI CBETA, 3aKOH
IIPEJIOMIICHUSI CBETA; 3aKOH COXPAHEHUS DHEPIMM, 3aKOH COXPAHECHMs HMITYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHMsI MaCCOBOI'O UMCIIA, MOCTYJIaThl bopa, 3aKOH paguoakTUBHOIO
pacrazia); yBepeHHOE UCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN IpU aHalIn3e (PU3NUECKUX SBICHUN U
IIPOLIECCOB;

I1P65. ymeHue yuuTBIBaTh TPAHULBl MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOYKa, MHEPIHAJIbHASL CUCTEMA OTCUETA, U/I€aIbHBIN I'a3; MOJEIN CTPOCHHUS Ira30B, )KUIKOCTEN U TBEPABIX
TeJ, TOYCYHBIN IEKTPUYECKUH 3apsil, AACpHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sipa IpH
penreHny GU3HYECKUX 3a/1a4;

ITP66. BiageHne OCHOBHBIMM METOJaMHM HAay4yHOI'O IO3HAHUS, MCIIOJIB3YEMbIMH B (pU3MKE: NMPOBOAUTH
npsiIMble ¥ KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEIWYHH, BHIOMpPAs ONTUMAIBHBIA CIOCO0 U3MEPEHUs U
UCIIOJIb3YSl H3BECTHBIE METOABI OLICHKM IIOTPEIIHOCTEH W3MEPEHHH, IPOBOJUTH HCCIIECJOBAHUE
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOJIH30BAHUEM MPSMBIX M3MEPEHUH, OOBICHATH MOIy4YCHHBIE
pe3yiabTaThl, UCIONb3Ys (U3NUECKUE TEOPUHU, 3aKOHBI U IIOHATUS, U JieJIaTh BBIBOJIbI; COOIIOIATh MpaBHiIa
0e30macHOTO Tpyda IMpH IMPOBEACHWU HCCIENOBAHUK B paMKax Y4eOHOTro 3KCIIEpHMEHTa M y4eOHO-
HCCIIEIOBATEICKOW J€SITEIbHOCTH C MCIIOJIb30BAaHMEM IIM(PPOBBIX H3MEPUTENBHBIX YCTPOMCTB U
nabopaTopHoro o0opyaoBaHus; cHOPMUPOBAHHOCTh NPEACTABICHUNH O METOAAX IMOJYYCHHS HAyYHBIX
aCTPOHOMHUYECKUX 3HAHWM;

[TPG7. chopMUPOBaHHOCTh YMEHHS PEIIaTh PaCUETHBIC 33]]a4d C SBHO 33IaHHON (PH3UYECKON MOJIEIbIO,
UCHONb3ysd (U3MUECKHe 3aKOHbl W MPHUHLUIBI, HAa OCHOBE AaHajlu3a YCIOBUSA 3a/Jaud BBIOMpATh
(U3NIECKYI0 MOJIENb, BBIACIATh (PU3MUYECKHE BEIWYMHBI U (POPMYIBI, HEOOXOIMMEBIE IJIsi €€ peIIeHUs,
IIPOBOJIUTH PacyeThl U OLIEHUBATh PEAJbHOCTh MOJIYYEHHOrO 3HaYeHUs (PU3NYECKON BEIMYUHBI; pellaTh
KaueCTBEHHbIE 3a/1a4M, BbICTpauBasi JOrMUYE€CKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHM C ONOpoi Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SABICHMUS;

I1P68. chopMUPOBAaHHOCTH yMEHHUS TNPUMEHATH TIIOJYYEHHBIC 3HAHUS JUISI OOBSCHEHUS YCIIOBHIM
npoTeKaHus (pU3MUECKUX SABJICHUN B MPUPOJE U JJI IPUHATUS NPAKTUUYECKUX PEIICHUI B IOBCEAHEBHOM
KHU3HU JUIsl oOecriedeHHs: 0e30MacHOCTH MpU OOpalleHHH ¢ OBITOBBIMU MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBaMHU, COXPaHEHHsI 30POBbsl U COOIIOIEHUSI HOPM 3KOJIOIMUYECKOTO MOBEIEHUS B OKPYKAIOLIEH
cpene; TIOHUMaHWEe HEOoOXOJUMOCTH TPUMEHEHUS JIOCTWKEHUN (U3MKM U TEXHOJIOTMH s
palMOHAIBHOTO IPUPOJLOIOIB30BAHNUS;

I1PGY. chopmupoBaHHOCTE COOCTBEHHOM MO3MIIMM [0 OTHOIIEHUIO K (u3ndyeckol HHpopmanuu,
MOJTy4yaeMoil M3 pa3HbIX HCTOYHHMKOB, YMEHHUH HCIIOJIB30BaTh LU(POBBIE TEXHOJIOTUU JUISL IMOMCKA,
CTPYKTYpUPOBaHHUS, UHTEPIPETALNUN U NPEICTABICHUS y4eOHOW M HAy4yHO-TOMYJSpHOW MH(OpMaLuu;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAIN3a MOoTy4aeMoi HHpOpMalny;

I1P610. oBnaneHne yMeHUsSIMH pabOTaTh B TPYIIE C BBIMOJIHEHUEM DPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAlIMOHAIBHO PACHPEEATh AeSITEIbHOCTh B HECTAH/IAPTHBIX CUTYAIHIX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/10r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBaeMOi IpoOIIeMbl;
I1P611. oBnanenue (cOpMHPOBAHHOCTH MPEJCTABICHHUI) MpaBWIaMHU 3anucu (pu3nuecKux (opmys
penbedHo-ToueuHOo cucteMbl 0603HaueHuit JI. bpaiins (Ju1s cnensix ¥ cnaboBUASIIMX 00yUYaIOUINXCs);
MP1. camocTosTensHO (OPMYIMPOBATH M AKTYaIM3UPOBATh MPOOJIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE;
MP2. ycraHaBnuBaTh CYIIECTBEHHBIN TNPU3HAK WJIM OCHOBAaHHUS /JIi CPaBHEHUS, KIACCU(PUKAIUU U
0000IICHHS;

MP3. onpenensaTes nenu AeATeIbHOCTH, 3a1aBaTh TapaMeTPbl U KPUTEPUU UX JTOCTHIKCHMUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHMSIX;

MPS5. BHOCUTH KOPPEKTHBBI B JESITEIHLHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB ILIENSM, OLIEHUBAThH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHHUE MTPU PEIIEHUH KU3HEHHBIX PooIiem;

MP7. Bnajgerb HaBbIKAMU Yy4eOHO-MCCIIEOBATENILCKOM W TPOEKTHOM JesTeIbHOCTH, HaBBIKAMHU
paspernieHus mpooem;

MPS8. criocoOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHHUs MTPAKTUYECKHX 3ajad,
IIPUMEHEHHIO Pa3JIUYHbBIX METOIOB IIO3HAHHUS,



MP9. oBnaneHue BUIaMHM JEATENBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMs, €ro HHTEPIpPETALNH,
MpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PAa3IMUHBIX Y4E€OHBIX CUTYyallUsAX, B TOM 4YHCIE MPH CO3JAaHUU
y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

MP10. dbopmupoBaHre HaydyHOTO THIA MBIILUICHUS, BIAJICHUEC HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMU U METOJIaMU;

MPI11. craButh u GOpMYIHMPOBaTh COOCTBEHHBIC 3a7aud B O0Opa30BATCIIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

MP12. BBIABIATh NPUYUHHO-CJIEACTBEHHBIE CBA3U U aKTyaJIM3UPOBAaTh 3a/1auy, BBIABUIATh TMIIOTE3Y €€
pellIeHNs], HaXOAUTh apryMEHTBl JUIsl JOKAa3aTEbCTBA CBOMX YTBEP)KICHWM, 3ajaBaThb NapaMeTpbl U
KPUTEpUU PEILICHMUS;

MP13. ananu3upoBaTh IIOJIyY€HHBIE B XOJ€ PEIICHUS 33Jaud Pe3ybTaTbl, KpUTUYECKHU OLIEHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

MP14. naBath OIICHKY HOBBIM CUTYAaIlUSIM, OIICHUBATH IPUOOPETCHHBIN OTIBIT;

MP15. pa3pabaTbiBaTh IUIaH pelICHUS NPOOJIEMBbI C y4ETOM aHaiu3a HMEIOIIUXCS MaTepHalbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymecTBisTh II€JICHANPABICHHBI TOUCK TIEpeHOca CPEICTB U CIOCOOOB JEHCTBUS B
poecCHOHABHYIO CPEey;

MP17. ymMeTh EpEHOCUTH 3HAHUS B IO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;
MP18. ymeTs HHTErpUpPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTeH;

MP19. BeIIBUraTh HOBBIE UAEH, IPEIIAraTh OPUTMHAIBHBIE IOX0/Ibl U PELICHUS;

MP20. craButh npo0ieMsl U 33a4u, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS;

MP21. BnaseTh HaBBIKAMHU MOJIy4YeHHUs MH(OPMALMKM U3 MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh MOUCK, aHAIM3, CHCTEMATH3aIMI0O ¥ UHTEPIpETannio HHGOpMAIMK Pa3TUYHbIX BHIOB H
dbopM mpescTaBICHUS;

MP23. ouieHMBaTh JOCTOBEPHOCTb,

MP24. ucnonb3oBarh CpeacTBa WH(DOPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTMH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Jady C COOMIOJIeHHEM TpeOOoBaHM
SPrOHOMHUKH, TEXHMKH O€30MacCHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBbIX M ITUYECKHX HOPM,
HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

MP26. ocymiecTBIATh KOMMYHHKAIIUK BO BeeX c(hepax >KU3HHU;

MP28. Bnaietb pa3muyHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOICHUCTBUS;

MP29. apryMeHTHpOBaHHO BECTH IUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYallUH;

MP30. pa3BepHyTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHMSI C UCIOJIb30BAHNEM SI3BIKOBBIX CPEJICTB;
MP31. moHMMaTh U UCTIOJIB30BATh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUAYaIbHONU pabOTHI;

MP32. BbIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JEMCTBMHA C Y4eToM OOLIMX HMHTEPECOB H
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MP33. npuHUMaTh LE€IH COBMECTHOW JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH NEHCTBHS IO
€€ JOCTHKEHHUIO: COCTaBIATh IUIAH JEHUCTBUM, pacHpelesiiTh POJIM € YYETOM MHEHUH YYaCTHHKOB
00CYXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

MP34. oneHuBaTh KayecTBO CBOETO BKJIaJa M KaKJOr0 YYaCTHHKAa KOMaHJbl B OOLIUI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

MP35. mpennaraTb HOBBIE NPOEKTHI, OLEHWBAaTh HAEH C IO3ULUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

MP37. ocylmiecTBIATh MO3UTHUBHOE CTPATETMUYECKOE IOBEJACHHE B Pa3IMYHBIX CUTYalUsX, MPOSABIATH
TBOPYECTBO U BOOOPAKEHHE, OBITh HHUITHATHBHBIM;

MP38. caMocTOATENbHO OCYIIECTBIATH TO3HABATENBHYIO JESTEIbHOCTD, BBISBIATH MIPOOJIEMBI, CTABUTH U
(dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITENLHOCTH U )KU3HEHHBIX CUTYalUsX;
MP39. caMOCTOSTENBHO COCTaBJIATH IUIAH PEHICHUS MPOOJEeMBbI C yYETOM HMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUTEHHII;

MP40. naBaTh OLIEHKY HOBBIM CUTYAalLIHsIM;

MP41. pactupsaTh paMKi y4eOHOTO ITPEeIMETa Ha OCHOBE JIMYHBIX MPEIOYTECHUH;

MP42. nenaTh 0OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;



MP43. orieHHBaTh MPHOOPETEHHBIH OTIBIT;

MP44. cnocoGcTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO ITHPOKOW JPYAMIIMHM B Pa3HBIX 00JIACTIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN

MP45. naBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

MP46. BnameTb HaBbIKAMHU ITO3HABATEIBHOM pe(IEKCHH KaK OCO3HAHHS COBEpIIACMBIX JICHCTBHH H
MBICIUTENIBHBIX [TPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

MP47. ncnonp3oBathk npueMsl peIeKCHN AJIs OLEHKU CUTYalluH, BbIOOpa BEPHOIO PELICHHUS;

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

MP54. npunumath ce0s, MOHUMAasE CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPS55. npuHEUMaTh MOTHUBBI M aPTYMEHTBI IPYTUX JIFOACH IIPU aHAIU3€ PE3YJIbTaTOB IEATEIBHOCTH;
MP56. npu3HaBath CBOE MPaBO M MPABO APYTHX JIFOICH HA OIIMOKH;

JIP1. chopMHpPOBAHHOCTh TPAKIAHCKOH MO3UIUHM OOYYaIOUIeTocs KaK aKTHMBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I1EeCTBa;

JIP3. nmpuHATHE  TPagUIMOHHBIX  HAIMOHAJBHBIX, OOIIEUETIOBEYECKUX TIYMAaHHCTUYECKHX U
JEMOKPAaTU4YECKUX EHHOCTEN;

JIPS5. TOTOBHOCTBH BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX IPAKIAHCKOr0 OOLIECTBa, y4aCTBOBATh
B CaMOYIIpaBJIEHUH B 00111€00pa30BaTeNbHOIN OpraHu3alnu U JEeTCKO-FOHOLIECKUX OpraHu3alusix;

JIP6. ymeHue B3aMMOJIEMCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBMM C MX (YHKLIUSIMHU U
Ha3HAYCHUEM;

JIP7. TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH;

JIP8. chopMHUPOBAaHHOCTh POCCHUICKON TPa’KAaHCKOM MACHTUYHOCTH, ATPUOTU3MA, YBaOXKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU mnepea PoauHon, ropaocTu 3a CBOM Kpai, cBOK0 PoauHy, CBOU S3BIK U
KYJIBTYPY, IPOILJIOE ¥ HACTOsALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

JIP9. 1LEeHHOCTHOE OTHOLIEHHE K TIOCYAapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY M IMPUPOIHOMY
HaCJIEIUIO, NaMATHUKAM, TpaauuusaMm HaponoB Poccum, poctmxeHusMm Poccunm B Hayke, MCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSIX U TPYJIE.

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

JIP13. crnocoOHOCTh OlLIEHHWBATh CHUTYalMI0 M IMPUHUMAaTh OCO3HAHHBIE DPELIEHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

JIP16. screTmueckoe OTHOIIEHHME K MHUPY, BKIOYass O3CTETUKY ObITa, HAyyHOrO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIIECHHUIA;

JIP25. wuHTepec K pa3nu4HbIM cdepamM NpopecCHOHATbHOM JesITEeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

JIP26. rOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSKEHUHU BCEH XKU3HU;
JIP27. cpopMHpOBaHHOCTH 3KOJOTUYECKONW KYJIbTYphl, HOHUMAHUE BIHUSHUS COLMATIbHO-3KOHOMHYECKHUX
IPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIBLHOW cCpellbl, OCO3HAHUE TIJI00ANBbHOIO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

JIP28. mimaHupoBaHUE M OCYIIECTBIEHUE IEHCTBUI B OKPYXKAIOIIEH CpENe Ha OCHOBE 3HAHMS LEleH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

JIP31. pacupeHue onpITa JeSTENBHOCTH SKOJIOTMYECKON HapaBIE€HHOCTH;

JIP32. cpopMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOILECTBEHHOM MpPaKTUKU, OCHOBAHHOTO Ha JMANOre KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

JIP34. oco3HaHUME LEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTb OCYILIECTBIISATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

ConepxaHue NPAKTUYECKUX M J1a0OpPATOPHBIX 3aHATUH OPHEHTHUPOBAHO HA TOATOTOBKY
oOy4aromuxcsi K OCBOCHHMIO NMPOQPECCHOHANIBHOIO MOIYJS MIPOrpaMMbl IOATOTOBKH CIIEHUAINCTOB
CpPEeIHEro 3BeHa 110 CIIEUATBLHOCTH U (POPMHUPOBAHUIO 0OUUX KOMNEMEHYUIL:

OK 01. BsiGupaTh criocoObI perieHus 3aaad NpoPecCHOHATILHON e TETbHOCTH IPUMEHUTEITBLHO K
pa3IMYHbIM KOHTEKCTaM



OK 02  Hcrnonbp3oBaTh COBPEMEHHBIE CPEJCTBA MOUCKA, aHAIM3a U UHTEPIPETaluu HHpOpMaIu u
MH(POPMALMOHHBIE TEXHOJIOTHH JUIs BBINOJIHEHH 3a/1a4 IPOQECCUOHATIBHOM 1A TEIbHOCTH.

OK 03  IInanupoBaTh M peaan30BHIBATh COOCTBEHHOE MPO(ECCHOHATFHOE U TUYHOCTHOE PA3BHUTHE,
IPEANPUHUMATENBCKYIO IEATEIbHOCT B MPO(ECCUOHANBHOM cepe, UCTI0Ib30BaTh 3HAHUS
110 IPaBOBOW ¥ (PMHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX CHUTYalUsX.

OK 04  DddexTuBHO B3aMMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05  OcymuecTBasTh YCTHYIO U IHCbMEHHYIO KOMMYHUKALIMIO HAa TOCYJapCTBEHHOM $SI3bIKE
Poccutiickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 06  IlposiBiATH rpaXkAaHCKO-NIATPUOTHYECKYIO TO3ULUIO, IEMOHCTPUPOBATH OCOZHAHHOE
IIOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX POCCUICKHUX 1yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B
TOM YHUCJIE C YYETOM FapMOHHU3ALUU MEKHALMOHATIBHBIX U MEKPETUTHO3HBIX OTHOLIEHUH,
IPUMEHSATh CTaHIapThl AaHTUKOPPYILIUOHHOTO [TOBEICHHS.

OK 07  CopnelicTBOBaTh COXpaHEHHIO OKPY’KAIOLIEHN Cpelibl, peCypcoCcOepeKeHNI0, TPUMEHSITh
3HaHUs 00 U3MEHEHUH KJIMMaTa, IPUHLUIIBI O€pPEKINBOr0 POU3BOACTBA, 3()(HEKTUBHO
JICMCTBOBATH B UPE3BBIYAHHBIX CUTYaLUsX.

OK 08  Hcnonb3oBarh cpelcTBa (PU3NYECKON KYIbTYPBI JUIsl COXPAHEHUS U YKPEIUIEHUS 370pPOBbs B
nporiecce MpodecCHOHANBHON NesITeIbHOCTH U MOAIEPKAHNUS HEOOX0IUMOTO YPOBHS
($U3U4eCcKOil MOArOTOBICHHOCTH.

OK 09  TIlomb3oBaThCst MpohecCHOHANBHON JOKYMEHTAIEH Ha TOCyJapCTBEHHOM M HHOCTPAHHOM
A3bIKAX.

Beimonaenne 00y4aromuxcs MPaKTUYECKHX M JIA0OpaTOpHBIX paboT Mo y4eOHOW TUCIMILIMHE
«Pu3uKa» HaNpaBJICHO Ha:

- 0000meHne, CUCTEeMaTH3AIMI0, YIIyOJIeHHe, 3aKpeIUIeHHE, pa3BUTHE H  JIETATU3AIHIO
MOJTyYEHHBIX TEOPETUUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM JUCLUIUINHBL,

- (hopmupoBaHME yMEHHI NPUMEHATH MOJTYYECHHbIE 3HAHUS HAa NMPAKTHKE, peali3allvi0 €IUHCTBA
MHTEJUIEKTYaJIbHON U MPAKTUYECKON JEATEeIbHOCTH;

- (opMuUpOBaHHE W pa3BUTHUE YMEHMH: HAOIIOAAaTh, CPaBHUBATh, CONOCTABJIATH, aHAIU3UPOBATH,
JenaTh BBIBOJBI M OOOOILIEHMS, CAMOCTOSITEIbHO BECTH HCCIEI0BaHMsS, MOJIb30BATHCSA PA3TMUYHBIMU
IIpHUeMaMU U3MepeHull, 0QOpMIISTh pe3yNIbTaThl B BUJIE€ TaOIUL, CXEM, IPa(PHUKOB;

- NpUOOpETeHHE HABBIKOB pabOThI C pazIMYHBIMU MpuOOpamMM, ammapaTypoil, yCTaHOBKaMH U
JOPYTUMHU TEXHUYECKUMU CPEJCTBAMHU JIJIsl IPOBEACHUS OIBITOB;

- Ppa3BUTHE UHTE/UIEKTYaJbHBIX YMEHUH y OyAylluX CHELHAIMCTOB: aHAJIUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAaOOTKY MPH pEIIeHUH NTOCTAaBICHHBIX 337a4 MPO(eCcCHOHANBHO 3HAYUMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOPUYECKasi MHUIIMATHBA.

[IpakTHyeckue UK J1abOpaTOpHbIE 3aHATUS MPOBOJATCS B PaMKax COOTBETCTBYIOIIEH TeMBI, 1OCIe
OCBOEHUS JTUJAKTUYECKUX €JMHHUIl, KOTOpble 00eCreurBarOT HaJlWuue 3HAHUI, HEOOXOJUMBIX Ui €€
BBITIOJTHEHUS.



2METOANYECKHUE YKA3AHMUS
Pa3znen 2 Mexanuka

Tema 2.1 OCHOBBI KHHEMATHKH

HpaRTn'{eCKoe 3anaTue Nel Pemenne 3aJa4 M0 KHHEMAaTHKeE. ypaBHeHl/lﬂ ABHKCHUSA

Henab: HayuuTbcs pa3auyaTh BHJBI MEXAHUYECKOTO JBUKEHHS B 3aBHCHUMOCTH OT (HOPMBI
TPAGKTOPUU U CKOPOCTU MEPEMEIIEHHUs Tella, PAaCCUMTHIBATh €ro MapaMeTphl, HAYYHTbCS H300pakaTh
rpadUyecKu pazIuYHbIC BUbI MEXaHUYECKUX ABM)KCHUM, 3alMChIBATh YPABHEHUS ABM)KCHUSA, pa3In4aTh
€ro OTHOCHUTEIBHOCTh; HAYYUTHCS (POPMYIHUPOBATH CIEAYIOIIME TMOHATHUS: MEXaHHMYECKOE IBH)KCHUE,
CKOPOCTb U YCKOPEHHE, CUCTEMA OTCYETa, MEXaHUYECKUI IPUHIIMI OTHOCUTEIBHOCTH

IIpakTuyeckasi padora ¢popmupyer:

I1P62, I1PG6, ITP67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MP8&, MP10

Brinosinenue padorsl cnocodocTByer popmupoBannio: OK 01, OK 02, OK 03, OK 09, OK 06

MarepunanbHoe obecrnieyeHue:

WHJUBUIyaJIbHOE 3a/1aHh€, KOHCIEKT JEKLUNH, CIPAaBOYHbIE MAaTEPHAJIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTeld — TEOpeTH4ecKoll M mnpaktuueckou. Ilocne
U3Y4YEHUs] TEOPETUYECKOr0 MaTepuaiga MOXHO IPUCTYNATh K BBIIOJHEHHUIO IMpakTHYecKol uyactu. OHa
COCTOHUT M3 ABYX M Oosiee 3amay Al CaMOCTOATEIBHOro BbIMONHEHUs. He 3a0bIBaiiTe 0 MpaBUIBHOM
oopmiennu pemrenus. Ha BeImoHEHHE TPAKTUYECKOTO 3a/1aHUS] OTBOJUTCS JBA aKaJeMHUYECKHIX Yaca.

3ananue:

1. OsnakombTeChH c KpaTKUMU TEOPETUUECKUMHU CBECHUSIMU
https://znanium.com/catalog/product/1012153 , ctp 14-18.
2. TlucpMeHHO OTBETHTE HA CJIeAYIOlIUe BONPOCHI:
1. Kunemartnyeckuii 3aKOH JBHMXXEHHS U1 KOOPAMHATHOIO cCrocoba OmnpeAeieHHs BUXKEHUS
MaTepUAIbHON TOYKH.
2. KuHemaTnyeckuil 3aKOH ABMIKEHHs JUIsl €CTECTBEHHOT'O JIBUXKEHHS [UIl BEKTOPHOTO CIlocoba
OTpezeNieHUs] ABUKECHHUS.
Kunemarnyeckuii 3ak0H IBUKEHUS JJIs1 €CTECTBEHHOTO CII0c00a ONpeesieH s IBUKEHUS.
4. Kak HallTU BEKTOp CKOPOCTH [UIsl KOHKPETHOIO, BEKTOPHOI'O M €CTECTBEHHOTO CIOCO0O0B
OIIpeCIIEHUs ABH)KEHUA?
5. Kak HaiiTu BeKTOp yCKOpEHHUs JIJIsl pa3HbIX CIIOCOO0B OMpeIeTeHUs TBUKEHUs?
3. Hcnonb3ys popmymsl 471 pacueTa mapaMeTpoB ABMKEHUS TeJ, PEIIUTh 3aauu.
Ilopsinok BbINOJHEHHS padOThI:
1. TloBTOpUTH OCHOBHBIE BOIIPOCHI KHHEMATHUKH.
2. PemuTh 3a7a4u 1O BapUaHTaM.
3. OdopMUTH OTUET B TETPAJX JJIS PAKTUIECCKUX PadoT.

w

IIpumeps! pemenns 3aaau:l. [Taccaxxupckuii moes3n uaeT co ckopocth 72 km/4. Ilo cocennemy
MyTU JBUKETCS HAaBCTpedy TOBapHBIA moe3n anmuHoi 140 M co ckopocTthio 54 km/4. CKOJBKO
BPEMEHU MACCaXXUP, CTOALINNA y OKHa, OyAeT BUAETh MPOXOIAIINNA MUMO HET'O TOBAPHBIH moe3n?


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

Jano: CHU Pewenue:

V1 = 72 kM/y 20 m/c | OTHOCHTEIbHAS CKOPOCTD ABHKEHHS 000MX MOE3/10B V = Uy + U;.
V2 = 54 kM/4 15 m/c CnenoBarensHO, BpeMsi, B TEYEHHE KOTOPOrO MHMO MacCaKHPCKOTo
" - I
=140 m 10e3/1a Npoi/eT TOBAPHBIA, onpeaenum no popmyne: ¢ = =
140

t-? [loacraBnsem paHubie: 1 = =4ec.

O/ICTABIIEM JIAHHBIE: [ = ~—r ic

Omeem: 4 c.

2. IlocagouHass CKOpPOCTh MacCakMpckoro camojieta 135 km/4, a mmHa npodera ero 500 m.
Omnpenenuts Bpemst mpodera Mo MOCaA0YHOM MOJIOCE U YCKOPEHHE CaMoJIeTa, CUMTas JIBHKEHUE

PpaBHO3aMCIJICHHBIM.

Jano: CH Pewenue:

Vo= 135 km/u | 37,5 m/c| Bpems npoGera camonera npu nocajake HaxoauM 13 (hopmyisl myT

at
S=500m S=ypt + = TIe @ U1l PABHO3AME/UICHHOTO /IBUIKCHHS OTIPE/ICINTCS
v
v=0wm/c 13 (opMyIBl: U = Vg + at umia = TO CnenosaresnbHo,
R L2 2§ 2500
t-2,a-" S=vypt- S s OTRynat=-=. [Toacrapnsem ganubie: ¢ = = 27¢.
0 ’

vp 37,5
Yckopenne a =- =

Omeem: 27 ¢, - 1 4 m/c?.

=-14wm/c?

3. TCJ'IO, ABUT'asACh PABHOYCKOPCHHO U3 COCTOAHUA IMOKO4, 3a IIATYHO CCKYHAY HPOILLIO ITYTh 18 m.

YeMy paBHO YCKOpPEHHME U KaKOW IyTh TEJIO MPOILIO 3a 5 ¢?

Jlano: Pewenue:

2 2
- v y t t

ts—ty=1c¢ | Ilyrs, npoiiaenHslii TeIOM 3a nATYI0 CeKyHAY S = S5 — S, = "75 - “T“

B _ 25 298 _ , 3
S=18m Orcrona a 27 %" 5o 4 m/ce.

. & @ at? 4:25
t=5c¢ [lyts, npoitaenHslii Tenom 3a 5 cexyna Ss T S5 = = 50 m.
Ss-7,a-?

Omegem: 4 m/c®; 50 m.

4. B mocneaHion CeKyH1y cBOOOIHO TMajaroiee TeJIO MPOIUIO TMOJOBUHY CBOETO IMYTH
BPEMEHHU U C KaKOM BBICOTHI MaAaJio TEJIO?

Hano: Pewenue:

hy — hp_1= %h,,, [lyTs, npoiinenHsiii 3a Bce Bpems nagenus: h, = %2
g=928 w/c? Jlo nmocneaxeii ceKyH/IbI T€I0 MPOLLIO MYTh h;" = g(t+l)2
t-? hy,-? CnenoBatensHo, # =g(t—1)2 um t>-4t+2=0.

242
Ortcioma t=2++2 = 3,4 c. Buicotamagenuss h, = % ~57m
Omeem: 3,4¢; 57 m.

. Cxonpko

5. Kamens nagaer B maxty. Uepes 6 ¢ ciblieH ynap KaMHs O THO IaxThl. OnpeaenuTs ryOuny

IIaXThl, €CIIM CKOPOCTh 3ByKa 330 m/c.



Hano: Pewenue:

t=6¢ Ecnn 0003HauuTh yepes t; BpeMs NajieHust KAMHs, TO BPeMsi pacipoCTpaHEeHHs
2
- " u = t
v =330 m/c | 3ByKa f-t;. [lyrs, npoiinennsii kamHem npu cBo6oaHOM nagernu h :971' a
2
gt
g=9.8m/c? | 3Bykom —h = v (t - t;). CnefoBatensHo, TI: v (t-ty) unu gtl2 +20t,-20t=10
2
‘ c - - t
h-? Pewug oannoe ypasrernue, noryyum t; = 5,5 ¢. I'myOuna maxret h = L
9,8'5,5%
h=——=148m
Omeem: 148 wm.
Pemurs 3a1a4u caMOCTOSATENIBHO:
1. JIBrKEeHHE CTPOMTENIBHOW BAaroHETKM 3aJaH0 ypaBHeHHEeM. Ornpeaenutre HadalbHYIO
KOOpJMHATY, HAYaJIbHYI0 CKOPOCTh U YCKOPEHHE MPH JIBUKECHHH.
2. UYenoBek M CTpOUTENbHAsA TENEKKA JIBHXKYTCS B OJIHOM HampaBieHuH. Omnpenenure ux

OTHOCHUTEIIbHYIO CKOPOCTb, €CIIH CKOPOCTh YeoBeka 1 km/4, a BaroHeTku 4 kM/4. Pemmre 3Ty 3amaqy u
IIPU YCJIOBUH, YTO OHU JIBUXKYTCS B IPOTUBOIIOIOKHBIX HAlpPaBJICHUIX.

3. CrpouTenbHBIl KpaH TMOJAHMMAeT Trpy3 Ha BbICOTY h M. OJHOBPEMEHHO KpaH
nepeaBuraerca Ha paccrosHue | M. Omnpenenuts nepeMelleHHe TIpy3a, €ro BEPTHUKAIBHYIO U
TOPU30HTAIIBHYIO cocTaBJstonie. M300pasuTh UX COOTBETCTBYIOIIMMU BeKTOpamMu. UeMy paBHbI MOJYIIH
3TUX BEKTOPOB?

4, UYenosek mpomen no mpocnekty 240 M, 3aTeM MOBEPHYJI Ha MEPEKPECTKE W MPOIIEN B
NepHeHANKYJIIpHOM HampasieHuu eme 70 M. Ha CKOJIBKO NMPOLEHTOB MyTbh, MPOWICHHBIN YeI0BEKOM,
OoJIbIIIe MOJTYJISI €TO TIEPEeMEIIEeHUS ?

5. HacoBoii OXpaHseT CTPOUTENbHBIM 00BEKT, OTOPOKEHHBIN KBaapaTHBIM 3a00pom ABCD, o6xons
ero mo nepumerpy. Uemy OyIyT paBHBI €r0 MyTh U TEPEMEUICHHUE, €CIM OH M3 TOYKU A, Meperner B
Touky B, 3areM touky C, 3arem Touky D, nocne uero BepHETCs B Touky A? /[nnHa cTopoHBl KBajpara a
M.

6. Kakyro ckopocTh pa3BuBaeT caMocBal 3a BpeMst At nociie Havasa IBUKEHUS, ECIIA OH €/IeT
¢ yckopeHueM a? Kakoii ImyTb OH IPOXOAUT 32 ITO BpeMsI?

1. [IpuBecTn mpuMepbl CTPOUTENBHBIX TEJ, HAXOIAIMIMXCSA B IMokoe. JlelicTBUE KaKUX Tem
KOMIIEHCUPYETCs B 3TUX cinydasx? (3 mpumepa; JelCTBYONIUE CUIIBI U300pa3uTh Ha PUCYHKE).

8. B nBuxyniemcst BaroHe TOBapHOTO 10€3/1a HaXOASTCs MOAJOHbI ¢ razo0iaokamu. B mokoe
WIN JIBUKEHUU OHM HAaXOAATCS OTHOCHTEIBHO: a) MAIIMHMCTA IM0e3/1a; 0) pesibcoB; B) IOJa BaroHa; I)
TenerpaHbIx cTon00B?

9. IToe3n uepe3 10 ¢ mocne Havana ABMKeHUs nprodpeTaer ckopocth 0,6 M/c. Uepes kakoe
BpeMs OT Hayasa JBM)KEHUS CKOPOCTh [10€3/1a CTaHeT paBHa 3 m/c?

10. 3a Kakoe BpeMsi aBTOMOOWIb, JABHrasch ¢ yckopenuem 0,4 M/c2 , yBEIMYHUT CBOIO
ckopocTh ¢ 12 10 20 m/c?

11. [Tyns B ctBONIe aBTOMaTa KamamHukoBa nBmkeTcs ¢ yckopeHuem 616 m/c2 . Kakoma
CKOpPOCTb BBIJIETA IYJIH, €CJIN AJMHA cTBojaa 41,5 cm?

12. Teno, nBurasice MpsIMOJIMHENHO ¢ ycKopeHueM 5 m/c2 , mocturio ckopoctu 30 m/c, a
3aTeM, JIBUTasich PaBHO3AMEJIEHHO , OCTaHOBUIIOCH yepe3 10 ¢. Onpenenure myTh, NPOMAEHHBIN TEIOM.

13. Teno cBoboHO MagaeT ¢ BeICOTHI 125,5 M. Onpeaenute BpeMsl aJCHHUS U CKOPOCTh Tefa B
MOMEHT yz1apa 0 3eMJIIO.

14. . I'padukn kakux nBwkeHU# Ten moka3aHel Ha puc. 1? Ilo rpaduky ompenenute: 1) B
KaKOW MOMEHT BPEMEHHU TeJla BCTPETUIINCH; 2) KaKue IIyTH TeJla IPOILIN 10 BCTPEUH.
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puc.1.
15. Ha puc. 2. mpeacraBieH rpaduk 3aBUCMMOCTH KOOPJIMHATHI Tejla OT BpeMmeHH. I[lo rpaduky
onpenenuTe: 1) CKOJIbKO BpEMEHHU TEJI0 HaXOAWJIOCh B ABUKEHUU; 2) UEMY PaBHO €ro MepeMelieHue.

X, M4
|

!

puc.2.

®opma npeacTaBiaeHus pe3yibTaTa:
BeinoHeHHbIE 33/1a4K B TETPAJIX ISl IPAKTHYECKUX padoT.

Kpurepuu onenku:
3a IpaBHIBLHO BBITIOJIHEHHOE 33/1aHNE BBICTABIISICTCS TTOJIOKUTEIbHAS OlleHKa — 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
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 2.2 Jlnunamuka. 3aKOHbI COXPAaHEHHS] B MEXaHUKe

IIpakTnyeckoe 3angTre Ne 2 Pemienune 3aga4 no teme: BHAbl CHJI1 B MexaHuke. Cuiia TpeHus
MOKOS1, CKOJIbKEHUS!, KAYeHH s, BPALEHUS»

Hesab: Moixy4uTh OpeACTaBICHHE O CHUJIOBOM JMCTBUM OJHOIO Tejla Ha Jpyroe, macce Tela,
pa3ianyaTh MOHATHS UHEPLUU U UHEPTHOCTH, HAYYUTbCA (POPMYIUPOBATH MOHSATHS MAcChl, CUJIbI, 3aKOHBI
HpioTOHA. HayYUThCSA PACCUUTHIBATH ACHCTBYIOLINE CHIIBI.

Boinosnenue padorsl cnocodocTByeT popmupoannio: OK 01, OK 02, OK 03, OK 09

MarepunanbHoe obecniedeHue:

HHIWBUAYAJIBHOC 3aJIaHUC, KOHCIICKT HCKHHﬁ, CIIPAaBOYHBIC MaTCpHUaAJIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTeld — TEOPETHYECKOM M mpakTthueckou. Ilocne
U3yYeHHs] TEOPETUYECKOr0 MaTepuaisa MOXKHO HPUCTYHAaTh K BBIMOJHEHHUIO MpakTHueckod vacth. OHa
COCTOMT M3 JABYX M Oojsiee 3a/1ay A CaMOCTOSITENBbHOrO BbinojgHeHHs. He 3a0biBaiiTe 0 mpaBUIIbHOM
oopminenun pemrenus. Ha BeImosHEHNE TPAKTUYECKOTO 3a/1aHUS OTBOJUTCSA JBa aKaJeMUUYECKHX Yaca.

3ananue:

O3HaKoOMbTECH c KpPaTKUMH TEOPETUYECKUMHU CBEJICHUSIMHU
https://znanium.com/catalog/product/1012153 , §5.,6,7,9,
Pemure 3aa4u CaMOCTOATCIIbHO UCITOJIb3Ys MPUMCEPBI U KPATKHUEC TCOPCTHUUCCKUC CBCACHU .
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. W3yuuTte u BeIUIMATE GOPMYIIBI IO JAHHOH TeMe:
2. Pa3Gepure npumMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosATENHHO 3aa9U

Kpatkue TeopeTrudeckue cBeleHUs:
Jnnamuka. OCHOBHBIC OHSTHS
Nuepuus —  sBIEHHE  COXpPAaHECHHS
OTCYTCTBHMH BHEUIHUX BO3JCHCTBUH.
NHepTHOCTH — CBOWMCTBO TEJ, MPOSBISIONIEECS B TOM, YTO MPHU OJMHAKOBBIX BHEIIHUX BO3JACUCTBUSIX
pasHbIe Tena MPUOOPETAIOT pa3HbIC YCKOPEHUSI.

_— CKOPOCTH  JIBWJKCHMsS Tela IIpH

Macca (m) — mepa uHepTHOCTH Tesl.  [M] =1 k. 2 m

3a sranon Maccel (1 KujgorpamMm) mpuHATa Macca a*=72 MEKIYHAPOIHOIO HPOTOTHUIIA
KMJIOTPaMMa. L

W3 ONBITOB H3BECTHO, YTO YCKOPEHHS, T0JIy4aeMble TeTaMu npu
B3aMMOJICHCTBUHY, o0patHo |m.,, = My 81| [pONOpLHOHATBHEI HX MACCAM:

Eciu Maccy Kakoro-iu6o Tejia NpHHATH 3 Areas | 3TAJIOH, TO MOXHO H3MEPHTh MAaccy
JPYTHX TE: m

[TnotHOCTH Tena (p) — P=Y [p]:1%

Cuia (F) — Mepa MEXaHHYECKOTO ICHCTBHUS OHOTO Teja Ha APYroe.

[F]=1H — HproTOH.

Cuna umeeT HampaBleHUE, T. €. CULA-BEKMOP .

Cuna Bcerza npusoKeHa K TOMY Tely, Ha3BaHUE KOTOPOT'O CIEAYET B MPEUI0KEHUH TIOCTIE Mpeasora
«Hay.

CunoBoe nojyie — 0co0bIi BUJ MaT€pUH, IOCPEICTBOM KOTOPOTO nepenaércs NeiCTBUE CUJIBL.

PaBHozeiicTByoImast (pe3yapTupyromias) cui ( R ) —Cuiia, paBHasi BEKTOPHOW cymMe MaHHbIX cui F .

R-F

JlaBienue (p) — OTHOIIEHHE CHJIBI K TUTOIIAIH MOBEPXHOCTH, Ha KOTOPYIO OHa JIEUCTBYET B
HEPIEHIMKYIAPHOM HAPABJICHUH. [p]= 1 H F
PI=l—==|p=—
1 ITa — mackanb M S
Nmnynee  Tema  (5)—  BEKTOpHas  Mmepa m v MEXaHUYECKOT0 JIBIOKEHUA,
—_— — —
paBHas TPOM3BEACHUIO MacChl Tela Ha €ro CKOpOCTb.
KL - M oo :

[p]=1

Wmnynbe cuibl ( 7. Az ) — BEKTOpHAs Mepa JCHCTBUS CUJIBI, paBHAS MIPOM3BEIACHUIO CHJIBI Ha BpeMs eé
neucteus. [F-At]=1 H-c.

3akonsl HeloToHa

O600muMB pe3yabTaThl CBOMX HCCIENOBaHMM H, yurss pabory [amunes «O ABMKEHHHM Ten IO
uHepuun», HproToH chopMynrupoBal 3aKOHYSHHOE TOJI0KEHUE, U3BECTHOE KaK MepBhIi 3akoH HproToHA!

CyIIecTBYIOT CUCTEMBI OTCYETa, OTHOCHUTEIBHO KOTOPBIX TEJIO HAXOIUTCS B TOKOE JTMOO JIBIKETCS
MPSIMOJIMHEITHO U PaBHOMEPHO, €CJIM PaBHOJIEHCTBYIOIIAsl BCEX MPUIIOKEHHBIX K HEMY CUJI paBHA HYJIIO.

Nueprmansuas cucrema orcuéra (MCO) — cucrema orcué€ra, B KOTOPOU BBITTOTHSIETCS TIEPBBIA 3aKOH
HprotoHa.

- Ap mAV . o .
N3 F= N MOJTy4aeM BTOpoy 3akoH HeroToHA:
JUIsl Tela TOCTOSSHHOM MacChl CKOPOCTh H3MEHEHHsS HWMITYJIbCa paBHA MPOMU3BEICHUIO MAcChl Ha

YCKOpCHHUE.
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Bropoii 3akon HeroToHa pabotaer Tonbsko B MCO u npu ycioBuH, 4To Macca Teja U JeHCTBYIOIMEe Ha

HETro0 CHJIbI ITIOCTOSHHBI.

Bropoii 3akon HprloToHa cripaBemsiuB il paBHOACHCTBYIOIIEH g

BCEX CHJI, MIPHUIIOXKCHHBIX K TCIY,

MMO3TOMY, NPCKIAC YEM pCUIATh 3a4a4u C €T0 IPUMCHCHUECM, HAJ10 ONIPCACIIUTD R.

Tpernii 3akon HpoTOHA: CHIBI, C KOTOPBIMH [Ba Tela ACHCTBYIOT IPYr Ha JApyra, [g _ _g
o % 1 2
YKCJIEHHO PaBHBI U HAIPaBJIEHbI B IPOTUBOIIOJIOKHBIE CTOPOHBI IO OJHOM MPSAMOIA.

Tpernii 3akon HeroTona pabortaer Tosibko B CO.

[Tomaras, uto Bce Tena BceneHHol B3amMmHO mpuTsruBaroTcs, HeroToH B 1682 r. chopmynuposai

3aKOH BCEMHPHOI'O  TATOTCHUA: BC€ TClla
cujiaMu, IpsIMO MMpONOpIUOHAJIBHBIMUA

F12

:7/'m1'm2

R2

NpOIMOpHHUOHAJIBHBIMUA  KBAaJApPaTy pPaCCTOAHUA

HPUTATUBAIOTCSL  APYT K Jpyry c
MPOM3BEACHUIO UX MacC W 00paTHO
MEXy HUMH.

rae Fip — cuia B3aMMHOTO TPUTSDKEHUS TeT Mace My U My;
¥ — rpaBUTAllMOHHAS TTOCTOSTHHAS. ‘7: 6,6720 - 10 HMZ/KFZI.

Cuiibl B ipupoje

Cuna tspxect ( 7, ) — CHJIa, COOOMIAIONIAs TEIIy YCKOPEHUE CBOOOIHOTO TaICHNUSL.
Cuna TspKeCTH HampabjieHa BEPTUKAJIBHO BHM3 (MEPHEHAMKYISIPHO KacaTeJIbHOM K

MOBEPXHOCTU 3€MJIN).

Peaknusi( ~ ) — cuiia neiicTBUS onopsl (ojiBeca) Ha TeJo.
Bec Tena (P) — cuia, ¢ KOTOPO#i Teo ACHCTBYET Ha OMOPY WJIM MOJBEC BCIICACTBHE MPUTSHKCHUS K

3emite.

HepecomocTh — HCUYE3HOBEHHE Beca Teia npu ABHUXXCHUH OIIOPbI C YCKOPCHUCM CBOOOTHOTO

naacHus;.

[leperpy3ka — yBennueHue Beca Teja Ipy JIBUKEHUH OIOPBI C YCKOPEHUEM BBEPX.

Cuna ynpyroctH ( 7, ) — CHiIa, BO3HUKAIOIIAs B TEJE NMPH JePOpMaIy.

3akon ['yka:
MIPOITOPIIMOHAIEHA €T0

CHIa YIPYrocTH, BO3HHKaomas mnpu gedopmarmu Tema, |Fr =KX

a0cooTHON NeopMallii U HAlpaBlIeHa B CTOPOHY, MIPOTHBOIOJIOXKHYIO MEPEMELICHUIO YaCTHII

TCIa:

Cuna Tpenuss mokKos ( pm_)

COIMPHUKOCHOBCHUS TCJI IIPU OTCYTCTBUU UX ABVIKCHUSA OTHOCUTCIIBHO APYT ApyTra. FTP B IUN

CHJia, BO3HUKAKOIIAd Ha TpPaHUIIC

i — K03 HUIMEHT TpeHUsI (3aBUCUT OT MAaTEPUAIOB TPYLIUXCSI TOBEPXHOCTEN ).

IIpumeps! pelnenus 3agay

1. ABTOOYyC, Macca KOTOPOTO C TIOJIHOM HArpy3koii paBHa 15 T, TporaeTcsi ¢ Mecta ¢ yckopenuem 0,7
Mm/c 2 . Haiitu cuny Tsru, ecnu ko3 GUIueHT conpoTuBieHus 1Buxenuto pasex 0,03.

Jano: Pewenue: )
m =151 =15-10%kr - /1‘;"‘/
a=0,7wm/c? ’E;n { = X FTP +N+F+mg=mad

V=
g

OY:N-mg=0—-N=mg
s FEp =MN - E, = Mmg
-mmg + F =ma
F=ma + mmg=m(a + mg)
F = 15-10%kr(0,7 m/c® + 0,03-10 m/c?) = 15- 10%kr-1 m/c? =
15-10°H
Omesem: 15-10°H
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2. Ha HaknoHHOM MJIOCKOCTH JUIMHOW 5 M U BBICOTOM 3 M Haxoautcs rpy3 maccoit 50 kr. Kakyto
CHITy, HalpaBJIE€HHYIO BIOJb MJIOCKOCTH, HA/I0 MPHIOKHUTb, YTOOBI yIEpKaTh 3TOT IPY3, €CIU TAHYTH €r0
c yckoperueM 1 m/c 2 ? Koapdunuent tperns 0,2.

Hano: Pewenue:

m = 50 kr % — o

a=1mwm/c? e 4 "'; CocTaBuM YPaBHEHHE JABNKEHUS Tela:
M = 0,02 9 [ I::_p +N+F+ mg = md

[=5m s : A [ Haiigem npoexumm ¢t Ha ocu:
h=3m L=z _— Ock OX: -F, + F - mgsina = ma

F 7 Ock OY: N~ mgcosa =0 — N =mg cosa

Fyy = MN = E, = Mmmg cos a

IlojcTasne BTOpOE YPABHEHNE B IEPBOE, MTOJIYHUNUM
-mmgcos @ + F - mgsin a= ma

HaxoauM npon3sojiHyio BeIHUNHY:

F = Mmmgcos a- mgsina + ma niau

F=m(a + mgecos a + gsin a)

ITo onpeaeneHnio cuayca nMeem

sina = 'li sina = :—: 0,6

H3 0CHOBHOTO TPHIOHOMETPHYECKOND TOKIECTRA
sina? +cosa’=1,
cosa=v1—sina’=y1-0,36=0,64=08
Bruncanm HCKOMVH) BCIHYHHY.
F =50 xr(02:10 wc?- 08 + 10 wc?0.6:1 wc?) =430 H
Omeem: 430 H.
3. Ha minype, nepekuHyTOM 4Yepe3 HEeMOABMKHBIN 00K, mojaBemieHsl rpy3sl Mmaccamu 0,3 u 0,2 Kr.
C kakuM ycKOpeHueM ABUXKYTCs rpy3bl? KakoBa cuiia HaTsHXKEHUS BO BpeMs IBUXKECHUS?

Jano: Pewenue:
my =02 kr Mg~ » aes AT CocTaBuM ypaBHEHME IBUKEHUS LIS
my =0,3 xr NE7! |7 ; JIBYX TeJI:
) (S R —
a-2T-7 gl {mlg+T1— ma;
¥ y S i
Vag ¢ myg + T, = mpa

Haitnem npoexuun cun Ha ock OY:
T -mg=maq
'—Tz +myg = m2a2’
T.k. Tena cBA3aHbl OHOI HUTBIO, TO
Tl =T2 =Tua1 =az; =aq,
T—myg =ma
Torna, 19 ! s
=T+ myg =mya
CrokuM 3TH ypaBHEHUSI:
—myg + myg = (my; + my)a nwiu
gimy —my) =(my + my)a
Pemnm 310 ypaBHEHHE OTHOCHTEIBHO HEN3BECTHOM BETMYMHBI
g(my—myq) 10 m/c2(0,3kr—0,2kr) 2
= =————= BBIUHCIUM @ = ————————— = 2 M/C
my+my 0,3kr+0,2kr
Cuny HaTsDKEHHS HaiiaeM ux nepeoro ypasHenus: T =mq (g + a)
Boiuncaum: T = 0,2kr(10 M/c? + 2 m/c?) =24 H

Omeem: 2 M/c?; 2.4 H

Peuurh 32124 caMOCTOATEIBLHO

(n - Homep 6aweco eapuanma no cnucky)
1. C nomortipio 6ameHHoro KpaHa MoHUMAIOT Tpy3. CKOpoCTh moabema moctossHHa. Onpenenure,
KaKue CHJIbI IeHCTBYIOT Ha rpy3? KakoBbl ux HanpasieHus? KakoBa paBHoxelcTByromas? Ilouemy? ¥V
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HCONBITHBIX KPAHOBIIIUKOB GBIBaIOT O6pBIBI>I TPOCOB B TCX CJIyUadX, KOrla OHU HEC 06pama10T BHUMAaHUsA
Ha CHJIbHO pacKauMBaHUE NIEPEHOCUMBIX TPy30B. CydaiiHbI JIM TaKUE OOPBIBBI?

2. [Touemy Ha pPYKOSTKH, TOJIOBKM OOJNTOB, Tallku Kpyrioil ¢Gopmbl, 3aBUHYMBAEMBIE U
OTBHHYMBAEMbIE BPYUHYI0, HAHOCAT CIIEUANIbHYIO HAaKaTKy (puduenue)?

3. Koneco (1IkuB) NpuBOANUTCS B IBUKEHUE IIPU NTOMOIIMU peMHs. OIpenennTe BU

TPEHMSI, BO3HUKAIOIIETO MEXIY LIIKUBOM M PEMHEM: TPEHUE CKOJIBXECHHS WIN TPCHHE 7“ 5
nokosi? Cuurtaiite, YTO pEMEHb HE IPOCKAIIb3bIBAET. ~“¢/f:-»\l".

4. Onpenenure BHJ TPEHHs, BO3HUKAIOIIETO MEXKIY KOJIECOM ABMKYLICHCS \,U)f_’;‘
TEJIEKKHU U TPYHTOM, a TAK)KE MEXY BTYJIKOU Puc. 1

KoJseca u ocblo. Ock MpUKpEIJIeHa K TeNeXKe HenmoABMKHO (Puc.2).

5. [Touemy HamO Oepedb CMa30YHbIE MATEPUANTBI OT ITONAIAHMUS B HUX MECKa U TbLIH?

6. [Touemy HYKHO Oepedb TOPMO3HYIO KOJIOJKY U TOPMO3HON OapabaH TpaHCIOPTHOTO CPEJCTBA OT
MOTIaJIAHUsl MEXKY HUIMHU Macia?

7. JIJist 9ero mpu COCIUHEHUHM MSTKUX MaTepPHAIOB IOJ TOJIOBKY 00JNTa M TalKy IMOJKJIAIBIBAIOT
maii0y Oomnpiiero nuamerpa?

8. B kakom W3 TNepedrCIICHHBIX HUXE SBJICHHN TOJ JCUCTBHEM CHUJIBI coBepiiaercs padorta (cM.

pI/IC3) TPOC HAXOAUTCA B HATAHYTOM COCTOSHUH IIOJ ﬂeﬁCTBHCM CHIJIBI TAXKCECTH, 6) Ha CTOJI HeﬁCTByeT
BEC T'UpH; B) ra3 JaBUT Ha CTCHKH 6aJIJIOHa; F) MOPIICHL BBITAJIKUBACTCA W3 HUJIIMHAPA IIOL II€I7ICTBI/I6M
CHJIBI AABJICHUA I'a30B, I[) MaJIbYUK TAHET BEPCBKY, IPUBA3AHHYIO K HpO‘IHOfI crene?

il =
L
-l
Ri1 -
i Y i
7 Vi
a ¢ i} 2
Puc. 2
9. Ha ropu3oHTanbHOM ydacTKe€ NYTH MaHEBPOBBIM TEIUIOBO3 TOJKHYJI BaroH. Kakuwe tena
NENUCTBYIOT Ha BaroH BO BpeMs  mocie Toimuka? Kak Oyner ABUTaThCsl BaroH Mol BIUSHUEM dTUX Tel?
10. Boipazute B kuioBaTTax M MeraBaTrTax cienytoume mouniHoctu: 3500 Bt; 200 Brt; 5000BT;

110000BT. Bripasute B BarTax cieayromue momiHoctu: 3 kBt; 1,5 xBt; 0,6 xBT; 0,04 MBT; 0,0001
MBT.

11. Uemy paBHa cuiia TSDKECTH, JEHCTBYIOIAS HAa YIAKOBKY C IeMeHTOM maccoit 2,5kr, 600r, 1,2 T,
501?

12. TlepBblii COBETCKMH HMCKYCCTBEHHBIH CITYTHHK 3emiu Obln 3amymieH 4 oktsaops 1957 rona.
Onpenenuts Maccy 3TOr0 CIIyTHUKA, €CJIM U3BECTHO, YTO Ha 3eMJI€ Ha HEro JIeHCTBOBAJIA CHJIA TSAKECTH,
paBHas 819,3H.

13. Ha nemoaBwxHOW TmargopMe CTOUT SANUK C KUPIUYaMU Maccod N TOHH. Beruucnure u
M300pa3uTe Ha PUCYHKE CHITY TSXKECTH U BEC SAIUKA.

14.  Cmoskere 1M BbI IOJHATH IJIACTUHY U3 IPOOKH 00BEMOM N eM>? TInoTHOCTH poOKH 240kr/M°,

15. ABTOOYC Maccod N TOHH e€AeT MO0 TOpPU3OHTAIbHOMY Iocce. Kakas cwma TpeOyercss s
coobeHust emy yckopenus 1,4 M/,

16. Baronerka maccoii N ToHH ABWkeTcs nojn aeiictBuem cuibl 60 kH. Onpenenure yckopeHnue e€
JIBUKEHUS.

17. JIBa kOpabiiss Maccoit N TOHH Ka)bId, CTOSIT HA peiie Ha paccTossHUU 0,5 KM OJIMH OT JAPYroro.
KaxkoBa cuna nputskeHHst MEXy HUMU?

18. Onpenenuth Maccy KakJI0TO U3 IBYX OJWHAKOBBIX aBTOMOOMIIEH, ecin Ha paccTosiHuu 0,1 kM Ha
HUX JIEUCTBYET CHJIa IpUTsKeHus 6,6 7MH.

19. Onpenenutb pacCTOsTHUE, HA KOTOPOM JIBE BarOHETKU Maccou 1o 20 Kr Kaxka1asi B3auMOJECUCTBYIOT

¢ crtout 67mMkH.
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20. Kakyio cuwily Hajo MNPWIOKUTh K BaroHy Maccod N TOHH, YTOOBI OH CTajl JBUTAThCS
paBHOYCcKOpeHHO U 3a 30c mporen nmyTs 36 M? Koaddurment tpennst pasen 0,008.

21. [Tox neiicTBHEM CHIIBI TATH CKOPOCTh BaroHa Maccoil N TOHH Bo3pocia ¢ 4,25 m/c 1o 32,4 km/4 Ha
nyt 75,5 M. Uemy paBHa cuia TITH, eciau KodhGUIIMEHT TpeHus Npu ABMKEHUHU BaroHa paBeH 0,025?

22.  Kakyro cuiy TSru JIOJDKEH Pa3BUBAThH JIBUTATEIb, YTOOBI IOKOMOTHB MAacCOM N TOHH JIBUTAJICS: Q)
paBHOMEpHO; 0) ¢ yckopeHnuem 0,2 M/c?.

23.  DJEKTpOBO3 MpHU ABWKCHHUH IO TOPU3OHTAILHOMY MYyTH pa3BuBaeT cuiy Tsaru N kH. Ha ydactke
nyta gymHor 600 M ckopocTh moe3aa Bo3pocia ¢ 32,4 no 54 kM/4. OnpeaenuTe CHIIy COMpPOTHUBIICHUS
JBIKEHUIO 10e3/1a, eciu ero macca pasHa 10000 ToHH.

3aKkoHBI COXpaHeHUsl

3aganue:

O3HaKOMBTECH C KPATKMMH TEOPETUUECKUMHU CBEJICHUSIMU I10 CCBLIKE
https://znanium.com/catalog/product/1012153 , §10,11 u BeimuimmTe GopMyIIbl 0003HAUEHHBIE CKOOKAMH,
Hanpumep (10.1) u T.1. U3 ykazaHHBIX Haparpad

Ilopsinok BbINOJIHEHHS PadOTHI:

1. H3zyuute u BeIUIIKATE GOPMYIIBI IO JAHHOH TEMeE:
2. Pa3bepute mpuMepsl pelIeHHBIX 3a7a4
3. Pemmre camocTosTENHHO 330291
IIpumepsl pemienus 3agaq

1. OnpenenuTs MOIIHOCTh TEIUIOBO3a, 3HAs, YTO MPU CKOPOCTH JBWXKEHHUS 43,2 KM/4 cuia
Tsiru paBHa 105 kH
Jano «CHNy» Pemenue:
v = 432 |12m/c¢ MOIITHOCTh HaXOAUTCS 10 GopMyIIe: N = A
KM/4 105-10° t
F=105xH | H Cuia TATM  COBEpIIACT  MOJOKHUTEIBHYIO
N-? paboty: A =FScos a, Za.=0, A=F-S

N =Fv=12m/c-105-10° =1260-10° Bt

Otser: N = 1260 xBrT.

2. Teno maccoit 10 kT cBOOOAHO TagaeT ¢ BHICOTHI 20 M U3 COCTOSIHHS TOKos. Uemy paBHa
KHMHETUYeCKasi JHEPTHsl B MOMEHT yAapa o 3emMito?
Jano: Puc. Pemenue:
m =10 kr 1 CornacHo 3akony coxpanenus sHepruu: E,, E,=0
vo= 0 M/c < Epo + Ewo = Epi + Ewo
—h=20m— 3a Teno orcyeTa MpuMeM 3eMITIO:
hi=0wMm 2 mgh0+m:§=mgh1+mT“12 yautbBas h; =0, =0
g =10 m\c? Ex E, =0 mah, :m?uf wi Ex;=mghg
Exi —7? Ex; =10-10-20 = 2000 dx
Otger: 2 k/[x.

16


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

Baronerky maccoif 2 T mo ropu3oHTaJIbHOMY IYTH paBHOMEpPHO mepemeniaer pabdounii. Kakyio
paboty oH coBepmuT Ha Tyt 100 M U Kakyro pabOTy COBEpIIAcT CHJIa TPEHHsI, eclid KodduimeHt
TpeHus paseH ,017
HaHo: PucyHnok:
m=2T
S=100wm
p=0,01
g=9,8 m\c? X

l‘
I

a=0 e

A-7?
Atp-?
Pemenue _

Ha BaroHeTKy JeHCTBYIOT 4 CHIIBI: CHJIA TSKECTH — ™ | CUJIa PEaKIUM OIOPhI — **

(5]

cuna Tary *i —, cuna Tpenns — “v. Ilo Bropomy 3akony HeoTona X £=0
P it g By g N = 0
B npoexuuu Ha ocu: OX: F, —F, =0; F,=F;, OY:N-mg=0; N=mg
A=F-Scosa, 2a=0, cosa =1,cn-H0,A=F - S,F=F,=F,=puN=pumg
Paborta cuibl TpeHHs HalpaBiIeHa MPOTUB PA0OTHI CHJIA TSATH — A = -ATp .
Ap=-19,6 - 10° Ix
Otsetr: A =19,6 x/Ix; ATp = - 19,6 x/Ix.

6. Ompenenuts MOIIHOCTH TEIJIOBO3a, 3HAsl, YTO MPH CKOPOCTU ABIDKEHHS 43,2 KM/4 cuia TATH
pasHa 105 kH.

HaHo: CH: Pemenue:
=4
v =43,2 kM/4 12m/ ¢ MoUIHOCTh HaXOAUTCS 1O opMyJIE: f
F=105kH 105-10° Cuna Tsru coBepIaeT MoJoXKHUTEIbHYIO paboTy:
|
N -? A=FScosa, 2a=0,A=FS
JIBI>KEHHE TEIIOBO3a PABHOMEPHOE M MPSIMOJIMHEHHOE:
v=ES pou
s
t N =Fwv=12wm/c-105-10° =1260-10° Bt

Otset: N = 1260 Br.

PemnTh 32124 cCaMOCTOATENIbHO
(n - Homep 6awezo sapuanma no cnucky)
1. IIpu cTpouTensCTBE KAaHATHON JOPOTH B TOPHOM MECTHOCTH CaMOCBAJl MAacCoOM N TOHH MOJHSJICS
Ha BeicoTy 400M Hax ypoBHEM Mopsi. OnpeaeauTh NOTEHIIUAIBHYIO SHEPTHIO aBTOMOOMIISE OTHOCUTEIIBHO
YPOBHS MOPSI.

2. Moot kompa st 3abuBaHus cBait maccoit SO0KT magaeT ¢ BBICOTHI N MeTpoB. Uemy OyaeT paBHa
MIOTEHIIMAJIbHAs U KUHETUYECKasl JHEPT sl MOJIOTa Ha BbICOTE 4meTpa?

3. Kaxoit moTeHInansHOi SHEpPrueil 00yiajaeT TeI0 Maccod N Kr, MOJHATOE Ha BHICOTY 15Mmerpa?
Kakyto paboTy OHO MOXKET COBEPIIUTH MPH MaJaHUN Ha 3eMITI0?

4, Onpenenuth MOIIHOCTD CEPJIlla BaJbIIOBIIMKA B Tpolecce (GU3UIECKON paboThI, 3HAs, UYTO MPH
OJTHOM yJlape OHO coBepIlaeT padory, paBHyto 16 J[x, a B MUHYTY Jenaet npuMmepHo 240 ynapos.

5. [Tpu cxxaTum OydepHOil MpyKUHBI /11 BaroHa Ha ScM npou3sBeieHa padora 3,75 kJ[x. Kakas cuna

TpeOyeTcst Ui CKaTHsl 3TOM npykuHbl Ha 1cm? [locTpoiiTe rpaguk 3aBUCUMOCTH YAJTMHEHUS TPYKHHbI
OT BEJIMYMHBI IPUIIOKCHHON CHJIBI.
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6. [Tpu ynape nByx BaroHoB OydepHas mpyxuHa cxaigach Ha N cM. JXectkocts mpyxunbsl 3000
kH/M. Onpenenuth paboTy MpU CHKATUU TIPYKUHBI.

7. Kakas pabora npousBeaeHa npu cxaTuu Oy(epHON NMpy>KHUHBI KEJIE3HOIOPOKHOTO BaroHa Ha N
CM, €CJIM IS COKaTHs IPY>XKUHBI Ha 1 cm Tpedyetcs cuma 350000H?
8. TsxenoBecHblld cocTaB ¢ yriieM maccoi 6000t mpeononeBaer noabeM B 100 meTpoB. Ha kakyto

BBICOTY MOXHO MOAHATH Teno maccod 100 Kr, ecnu MCHONB30BaTh 3arac MOTEHLMAIbHOW PHEPIUU B
BEpPXHEH TOUKE Noabema?
0. Baronerka nBuranach 1mo ropu3oHTaJbHOMY IYyTH, Yepe3 HEKOTOpOoe BpeMsi ocTaHoBuiach. Ee
KMHETUYECKasi dHeprus craja paBHa 0, a mOTeHLMalbHas ocTajgach HeM3MeHHoi. He Hapynmica nu B
ATOM CIIy4ae 3aKOH COXPaHEHHs U MPEBPALICHUS SHEPTUH?
10. Jl1st morpy3KkH yriist B BArOH IPUMEHSAETCS JIEHTOUHBIN TPAHCIIOPTEP, KOTOPBIM MEPEMEIAET yTroilb
BBEPX I10 HAKJIOHY HA BBICOTY 5 M. B MuHyTYy morpy3umk gocrasisier 121 yrisa. Baron 3amomnssiercs 3a 5
MmuH. Kakyio paboTy npu 3TOM coBepiiaet Tpancnoprep?
11. TennoBo3 TSAHET COCTaB CO CKOPOCThIO N KM/4, pa3BuBas MomHocTh 880 kBT. Kak Benuka B 3ToM
ciy4yae cuia Taru’?
12.  JIurarens oducHoOro BeHTUIsITOpa MMeeT MomHOcTh 0,35 kBT. Kakyto paboTy oH coBepmut 3a N
MUHYT.
13.  BpluucauTh paboTy, COBEPIIAEMYIO 3JEKTPOMEXaHHMUYECKUM MOJIBEMHUKOM B aBTOMACTEPCKOM,
KOTJla OH paBHOMEPHO MOAHUMAET TPAHCIIOPTHOE cpeAcTBO Maccoir 800 Kr Ha BBICOTY 2,2M.
14, Kakyto paboTy HY»KHO cOBEpIIUTh, YTOOBI moe3 Maccoi 1000 TOHH, ABMKYIIUNCS CO CKOPOCTHIO
72KM/4 yBETMYHI CBOIO CKOPOCTh 10 108 km/a?
15.  Kakoil Maccel rpy3 MOXET MOJHHUMATH MOABEMHBIM KpaH CcO CKOpOCThIO 1,5M/c, ecnu y Hero
IIBUTATEIb MOITHOCTEIO 12kBT?
16.  IlogbemHbIil KpaH C ABUraTeleM MOIIHOCTBHIO 8§ KBT mogHUMAaeT rpy3 ¢ MOCTOSIHHON CKOPOCTBIO 6
m/muH. KakoBa macca rpysa?
17. Kakas paborta coBepiiaeTcss Ha TUAPOCTAHIIMM B TEUYEHHE TOJa, €CIU CPEIHSAS MOIIHOCTh
reiepaTtopa pasHa 2,5 MBT1?
18. UYenosek maccoil 70 Kr ciyckaercs 1o JIeCTHULE IIuHOM 20 M, pacnoyioxkeHHOU noj yriaom 30° k
ropu3oHTty. Haligute paboTy CUiIbI TSKECTH.
19. Beruucnure paboTy CHIIBl yIPYroCcTH NMPH U3MEHEHUH JleopMalii NpyKUHBI KecTKocTbio 200
H/Morx; =2cM o x2 =6 cM.
®opma npeaocTaBaeHHs pe3yJabTaTa

BrinonHeHHbIE 3a1a41 B TETPaau IJ1sl IPAaKTUYECKUX padoT.

Kpurtepun onenkmn:
3a npaBUIIbHO BBINOJIHEHHOE 331aHHUE BBICTABIISIETCS MOJIOKUTENbHAS OI[eHKa — 1 Oau.
3a HeMmpaBUWIIbHO BHITIOJIHEHHOE JEHCTBHE, 3aJJaHNe BBICTABIISIETCS OTpULIaTeIbHAast olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% nmpaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a menee 60%0 nmpaBUIbHBIX OTBETOB

Tema 2.2 JInnaMuka. 3aKOHbI COXPAHEHHSI B MEXaHUKe

IIpakTuyeckoe 3ansiTue Ne3 3aKOHBI COXPAaHEHHS B MEXaHMKeE M UX IPMMEHEHUE

Heab: HayuuThCS UCMONB30BAaTh 3aKOH COXpPAHEHUS HUMIyNbca s pacyéra mHapaMeTpoB
Pa3IMYHbIX (PU3UUECKUX MPOIIECCOB

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

MarepuanbHoe o0ecnieyeHmne:

WHAUBUAYAJIBHOC 3aJIaHUC, KOHCIICKT JICKI_II/If/’I, CIIPAaBOYHBIC MAaTCPUAIIBL.

Yka3anmue:
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[IpakTueckoe 3aHATHE COCTOMT M3 JBYX 4YacTE€d — TEOPETHUYECKOM M IpakThueckou. Ilocie
M3Y4YEHUs] TEOPETUUYECKOro MaTepuaia MOXHO IMPUCTYNATh K BBIIOJHEHHUIO MpakTHueckoil uyactu. OHa
COCTOMT M3 JBYX W Ooyee 3a7ay Al CaMOCTOSITENLHOTO BbIMONHEHUs. He 3a0piBaiiTe 0 MpaBUIBLHOM
odopmiiennu pemeHus. Ha BbImogHeHNE MPAaKTUYECKOTO 3a/1aHusl OTBOJUTCS JIBa aKaIEMUYECKUX Yaca.

3aganmue:

1. O3HaKOMBTECH C KPATKUMH TEOPETUUECKHUMHU CBEJICHUSIMU TI0 CCBLIKE

https://znanium.com/catalog/product/1012153 , §12,13, BeinucaB OCHOBHBIC (HOPMYJIbI B TETPA/Ib.
Pemmte 3anaum, caMOCTOSATENBHO UCTIOIB3YSI PUMEPHI U KPATKHE TEOPETUUECKHE CBEICHUSI.
Ilopsinok BbINOJHEHHS padOThI:
1. Wsyuure u BoIuIuTe GOPMYIIBI [0 TAHHOM TEMe:
2. Pasbepute nmpuMepsl peLICHHBIX 33124
3. Pemure caMOoCTOSITENBHO 331241

2. lIpumepsl pemieHus 3a1a4

1. Monekyna Maccoit m = 3- 10—23 1, mojyieTeBIasi K CTEHKE cocyjia oA yriioMm o = 60°, ynpyro
yaapsieTcsi 0 Hee ¢o cKopocThio L = 500 m/c 1 orieraer. Onpeneaure UMIyIbC cuiibl F+ At momydeHHBIN
CTCHKOH.

Jlano: Pewenue:
m=3 10726 gr W3meHenne uMnynbca MOJEKYIbl PaBHO
a=60°==C umnyibscy cuisl: Ap = FAt
2 I1
CTh 0Ch 0X HanpasieHa
v =500 m/c = Y P
FAf -9 MEPHEeHIUKYISIPHO CTEHKE, TOrAa

M3MEHEHME MMIYJIbca Monekyiasl Ap =
Ap, = my, — ( - mv,) = 2mu,, rae v, =
VCOS @, 0TKyAa Ap =2mucos a.

[ToacraBus opmyny B ypaBrenue, nonydum FAt = 2mucos a.

Brruncnenus:

FAt =2-3- 10726 kr- 500 = cos% =1,5-10"23(kr- m)/c

Omeem: 1,5« 10 kr w/c.
2. JIBa TOBapHBIX BaroHa JABIJKYTCS HaBCTpedy ApYr Apyry co ckopoctsmu 0,4 m/c u 0,1 m/c.

Maccsl BaroHOB COOTBETCTBEHHO paBHbBI M1 =12 T, M2 = 48 1. Onpenenure, ¢ Kakoil CKOPOCTBIO V U B
KaKOM HaIlpaBJICHUU OYAYT ABUTaTHCS BaroHBI MOCJE CTOTKHOBEHUS. Y 1ap CYUTATh HEYIPYTHM.

Puc. 3.2

Hano: Pewenue:
v, =04 m/c Wcnonb3yem 3aKOH COXpPaHEHHA MPOCKLMH MMIY/IbCAa HA OCh
v, =0,1 /e OX, nonoxwurensHoe Hampasienue ocn OX coBnagaer ¢
my =12:103 kr HANpaBJICHUEM JBHKCHUS NIEPBOTO BAroHa:

—40.103 =, : _ Mmuy — mauy
my =48-10° xr myvy - myv, = (Mg + my)v. Otkyaa v = W
v-?

. e 12:10° k0,4 M/c— 48-10° kr-0,1m/c _ : .
Beuucnenus: v = g - = 0. Ananmm3: v = 0, ciea0BaTeNbHO, MOCEe
12-107 kr + 48-10° kr

CTOJIKHOBEHHS BArOHbI OCTAHOBATCS.
Omeem: v=10
3. JIBa Heympyrux Teja, Macchl KOTOPBIX 2 M 6 Kr, ABHXKYTCS Ha BCTpedy APYr K JPYry CO
CKOpOCTIMH 2 M/c Kaxaoe. OnpenennTs MOIY/Ib U HAIpPaBICHHE CKOPOCTH Ka)I0r0 M3 dTHX TeJ MOCie
ynapa. Caenath pUCYHOK CAaMOCTOSITEITBHO.
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Jawo: myU; + myt, = (Mg +my) U. B npoekunsix Ha och:

OX: myuy - myvp =- (Mg + my)v
_miv; — "IZUZ.

my = 2 Kr V= 1 i)

= —(m1 +mz
Ty =Gike 2kr2M/c — 6kr2m/c _ 2 y
Uy = vy =2mMc Beruucnsem: v = ==m/c=0,25 m/c.
Bl — (2Kr+6Kr) 8

Imeem: 0.25 m/c.

Pemmnts 3a1a4u CaMOCTOATETBHO

(n - Homep sawezo éapuanma no cnucky)
1. OpuHakoBO 1M CKUMaroTcs Oydepa MpU CTOJIKHOBEHUH IBYX OIMHAKOBBIX BaroHOB, OJUH W3
KOTOpBIX HemoABmkeH? PaccMmoTpuTte ciiydau: MOPOKHUN BaroH HEMOABMXKEH, JIBHXKETCS TPYKEHBIN;
IPY’KEHHBIN HETIOABUKEH, IBUYKETCS ITOPOKHUN.
2. YToObl CABMHYTH C MECTa TSDKEJIBbIA KEJIE3HOJOPOKHBIM COCTaB, MAIIMHUCT AAeT 3aJHUN XOJ,
mojiaBasi COCTaB HEMHOTO Ha3ajl, a MOTOM YK€ faer nepenuuii xona. Ilouemy Takum oOpaszom, jerde
TPOHYTh COCTaB ¢ MecTa?
3. Pabouwnii, 6erymmii o 1mexy co CKOpOCThbIO 7 M/C, TOTOHSIET TEJICKKY C TPy3aMu, JTBHKYIIYIOCS CO
CKOpPOCTBIO 2 M/C, U BCcKakuBaeT Ha Hee. C KakoW CKOPOCTBHIO MPOAOJKAET JBHUTaThCS TENEXkKa, €CIU
MacChl TEJICKKH M YeJIOBEKa COOTBETCTBEHHO paBHBI 30 kr 1 70 K.
4, JIBe xene3H010poKHbIE MIATHOPMBI IBUKYTCS HABCTpeuy ApYr Apyry co ckopoctsmu 0,6 u 0,4
M/c. Macchl ratopmbl COOTBETCTBEHHO paBHBI 18 1 28 1. C Kakoi CKOPOCTHIO U B KAKOM HAIIPABJICHUN
OyayT ABUraThCs IIaT(GOpMbI IOCTIE CTOJIKHOBEHUA? Y aap CUUTATh YIIPYTUM.
5. JKene3HomOpOXKHBINM BaroH Maccoil 25 TOHH Moabe3XaeT co ckopocThio 0,3 M/C K crosmeMy Ha
TOM K€ IYTH HEMOJBIKHOMY BaroHy Maccod N TOHH M aBTOMAaTWYecKu cuervisiercss ¢ Hum. llocie
CIIETIKHM BaroHBI ABIDKYTCS MPSMOTMHEHHO. KakoBa CKOPOCTh IBM)KEHUSI BAarOHOB TIOCJIE CIICTIKH?
6. KenesnonopoxkHblii BaroH Maccoid 35 TOHH MOIBE3kKAET K CTOSANIEMY Ha TOM K€ IYTH
HETIOJBIPKHOMY BaroHy Maccod N TOHH W aBTOMAaTHYECKH CIeIUIsieTcs ¢ HUM. [locie cuenky BaroHbI
JBIIKYTCS MPAMOJIMHENHHO co ckopocThio 0,5M/c. KakoBa Obl1a cCKOpOCTh BaroHa Maccoit 35 TOHH nepen
CLIETIKOM?

®opma npeacTaBiaeHus pe3yJabTara:

BEIOTHATE 3a/1aHUE B TETPAAN JJISl IPAKTHYECKUX padoT.

Kputepun onenkn:
3a mMpaBUIIHLHO BBIMTOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBUWJIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISETCS OTpHUIlaTeIbHas olleHKa — 0 OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenra «Heyoosiemeopumenbvhoy svicmagisiemcs 3a Mmenee 60% nmpaBUIBHBIX OTBETOB

Paznen 3 Mosexkyasipaasi Gusuka 1 TepMOAMHAMHUKA
Tema 3.1 OcHOBBI MOJICKYJISIPHO-KHHETHYECKOM TEOPHH.

IIpakTuyeckoe 3anaTne Ne4 Pemrenne 3aga4q no reme «Ocnosbsl MKT. YpaBHenue
COCTOSIHHMSA HU1eaTIbLHOI0 ra3a

Heab: yrnyOuTh W KOHKPETU3UPOBATh IMPEACTABICHUS O MOJIEKYJISIPHO-KMHETHUECKOW TEOpHH
BCIICCTBA, HAYYUTHCA HUCIIOJIB30BAaTh 3aKOHEBI MKT JJIsL pacqéTa OCHOBHBIX IMMAapaMETPOB COCTOSHUSA rasa.
Beinosinenue padorsl cnocodcTByer popmuposanuio: OK 01, OK 02, OK 03, OK 09, OK 06
MarepuanbHoe o0ecrieyeHune:
WHAUBUAYAJIBHOC 3aJIaHUC, KOHCIICKT HCKHHﬁ, CIIPAaBOYHLIC MATCpPUAJIbI.
Yka3anmue:
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[IpakTueckoe 3aHATHE COCTOMT M3 JBYX 4YacTE€d — TEOPETHUYECKOM M IpakThueckou. Ilocie
M3Y4YEeHUsI TEOPETUUYECKOr0 MaTepuaja MOXHO MPHUCTYNaTh K BBINOJHEHHUIO MpakTHueckod dactu. OHa
COCTOMT M3 JBYX W Oojiee 3ajad Al CaMOCTOSITENIbHOTO BhIMONHEHUs. He 3a0bIBaiiTe 0 mpaBMIIBHOM
odopmiiennu pemeHus. Ha BbImogHeHNE MPAaKTUYECKOTO 3a/1aHusl OTBOJUTCS JIBa aKaIEMUYECKUX Yaca.

3aganmue:

1. O3HakombTeCh ¢ KPAaTKUMHU TEOPETUYECKUMU CBEACHUSIMH IO CCHUIKE
https://znanium.com/catalog/product/1012153 , §17,18, BeinucaB ocCHOBHbIC (HOPMYJIbI B
Terpaab, Hanpumep (17.1) 1 T.4. U3 yKa3zaHHBIX maparpados.

2. Pemmre 3amaud, CaMOCTOATENBHO UCIONB3YS TMPUMEPHI
CBEICHHUS.

U KpaTKUC TCOPECTUYCCKUC

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. W3yuuTte u BeIUIMTE GOPMYIIBI IO JAHHOH TEeMe:
2. Pazbepure mpuMepbl PEIICHHBIX 3aa4
3. Pemmre camocTosTENHHO 330291

ITIpumepsl penieHus 3aaa4

1. Ompenenure KOJMYECTBO BELIECTBA M YHCIO MOJIEKYJ, COAEPIKALIMXCS B OJHOM KHJIOTPaMMe
YTJIEKHCIIOTO Tas3a.

JlaHo: Pemienue:
CO; po NN My MmN,y
— m=lxr N, N, u H
m
v =7 ve=—
y7,
N D
Buiyucnenus: v _ 1xr ~ 23onss N =23 MOTIB6 10% 1/momb ~1,4- 10% mr

4410 k2 | mone
Orser: N=1,4- 10% wr

2. CKOJIBKO MOJIEKYI KUCIOPOAa HaX0AUTCs B o0beme | 11 mpu Temmeparype 0°C u naenenne 133,3
Ia.

Z[aHO: CuU Pemenue

O, — nkT N p

V=1n 10°m3 p =Nk T KT

p=133,3 []la

t=0°C N P

- n=__ N=nV N=— -V
N-? v kT

Buiuucnenus: _ 1B3a-107w° oo e
Loie - -23 =
Jore 1,38 10 2 el K - 273K

K

Otset: N = 3,5-1017HIT
3. B razosom Oamnone eMkocteio 0,01 M3 Haxomutcs ras mox pasienneM 20 kr/cm2 .Kakoit 00bem

3aiiMET Ta3, €CJIM ,He U3MEHSISI €T0 TeMIIepaTyphl , OTKPBITh BEHTHIIh Oaiiiona? OKOHYATEIbHOE TaBIICHNE
1 xr/cm2.?

MHano:

Vi=0,01m’ )
P1=20 kr/em*=20%0,98%10° H/m’
Po=1 kr/em’=0,98*10° H/m"

V,-?

Pewenue:

ITo ycnoBuio 3aaun TemnepaTypa raza He MEHSIEeTCs,
MOITOMY NPOUCXONT N30TEPMHHECKOE H3MEHEHHE
cocrosiHus raza. Ucnone3ys 3axon boiinsa-Mapuorra

p1Vi=p2Va naxoaum Vo= p1Vi/pa. )
Beramenenus: Vo= 20%0,98%10°*0,01/0,98*10°=0,2(w’)
Omeem: V=02 m".
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4. I'a3 n30TepMUYECKH CXKaT OT IepBoHadanbHOro oowvema 0,15 m 3 1o o6wvema 0,10 m 3 .J{aBnenue
€ro P 3TOM IMOBBICHIIOCH Ha 2 Kr/cM2 . KakoBo nmepBoHaYaabHOE TaBJICHHE raza?

Jano:

V1=0,]5M§ 1o 3akony boiins-Mapuorra P1V=P2Vs. Ho p>=pi+ Ap,
V>=0,10m

, , moaTOMYy p1Vi=(P: +A P)V3, otkyaa Py = AP*V,/V-Va;
AP=2 kr/cm’=2*0,98*10°u/Mm>  P;=2*0,98*10°*0,10/0,15-0,10 = 3.9%10° (H/™m°)
P,=? Omeem: P;=3,9%10°[1a.

Pewenue:

5. Kak Benmuko armocdepHoe naBieHUE, €CIM MPU JUIMHE PTYTHOrO CTOJOMKAa 12,5¢M B TOHKOM
TpyOKe JUIMHA CTOJIOMKA BO3yXa B IEPBOM IOJIOKEHUE 7CM,a BO BTOPOM — 5 cM?

Jlano: Pewenue:
h=12,5¢cm B nepBom ciyuae naBnenue Bo3ayxa BHyTpu Tpyoku P=P,ny-h. Bo BTopom
1,=7cm ciyyae pr=panth. 1o 3akony boitns-Mapuorra P, V,=P,V, rae V,=SL,,
1,=5¢m V>=SL,. Toraa (paru-h)=(parnth)SL,, oTkyza paryy=h(L1+L2)/L;-L,

Para =12,5%12/2=75(cmM pr cT).
Paru=? Omeem: P, =75 cm pT CT.

6 CxaTplii BO3IYX MOJAacTCS B ra3rojbpaecp oobeMoM Sm3 . 3a Kakoe BpeMs €ro HaKadarwT JI0

JaBieHust 7 Kr/cM2, eciau KoMIpeccop BcackiBaeT 5,5 M 3 arMocdepHOro BO3AyXa B MHUHYTY IpH
nasnennn 1 kr/cm2 ? TemnepaTypy CUMTaTh MOCTOSTHHOM.

Mano:

V3=5M3
P3=7KI‘/CM2=7*0,98* 10°uw/m°
V|=5,5M3/MMH=1, 1/12vm°/c
P=1 kr/em®=0,98*10°u/m°

Pewenue:

Jlns HakauMBaHMs BO34yXa B rasroibjaep A0 aasBieHus P
KoMmpeccop paboraer B Teuenue BpeMeru t. Oosem
3acaceiBaemoro Bosayxa V'/=V, npu naenenue p;. Koraa
BO3/1yX HAKAQuyallu B ra3roibjaep, OH 3aHsn o0vem V; u ero

nasienue crano p,. Ha ocnoBanuu 3axona boiins-Mapuotra

t-? P,V'=P,V; unu P,V t,=P,V, , OTKyJa t,=P,V-»/P,V,

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

Omeem: t = 380 c.

7. OTKpbITast CTeKIsTHHAsE TpyOKa ayuHOo0 40 cM HaIMoJIOBUHY HOrpykeHa B pTyTh. Korna BepxHuii

KOHEI[ TPYOKH 3aKpbUIM U MOAHSUIM €€ 70 YPOBHS PTYTH B COCYJI€, TO BBICOTa YPOBHSI PTYTH B TpyOKe
okasanach paBHOH 15 cM. KakoBo aTMocdepHoe naBieHre BO BpeMsl onbITa?

Hano: Pewenue:
=40 cm

ITo 3akony boiins-Mapuorra P,V ,=P,V; rae p;=H-paBnoe armocdepnomy
l|= 15¢cMm

JABICHHE BO3AyXa HAJ PTYThIO 0 3aKpbITHs oTBepcTHd, a V=L/2S-ero o6nem;

P = P-l; V,=(L-L,)S-cooTBeTcTBEHHO AaBneHHE U 00BEM BO3AYXa HAJl PTYThIO

H-? MOCJIe TOrO, KaK €€ 3aKpbUIH U MOJHSIIH 10 YPOBHS PTYTH B cocyae. B npeasiaynme
Beipakenus P, V,=P,V,Bmecro P|,P, V| V, noacrasum ux 3nauenus:

HL/2S=(H-L,)(L-L,)s. Orcroga H=21,(1-1,)/1-21; H=30%*25/10=75(c™ pT cT).
Omeem: 75 cm pT CT.

Peurh 32124 caMOCTOATEIBLHO
Bapmuanr 1

1. Haueptute rpadmku ©30TEPMUIECKOTO, H300apHOTO U MU30XOPHOTO MPOIECCOB B KOoopauHaTax P
uV;PuT;TuV.
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2. NneanpHblil Ta3 CHavasua M300apHO PACHIMPHIIM, A 3aTEM HU30TEPMHUYECKH CXKAIHU J0 MPEKHETO
obwema. M3o0pa3ute 3Tu npouecchl B koopauuatax Pu V; Pu T; Vu T.

3. B cocyne naxomurcsa m=14 kr azora npu T=300 K u naBnenun p = 8,3*104 [la. Onpenenure
obwveM V cocyna.

4. Tlpu cxaTuu HEM3MEHHOTO KOJIMYECTBAa HACATBHOTO raza o0beM yMEHbUIMJICS B 2 pasa, a
TeMIlepaTypa yBeauymiach B 2 pasza. Onpenenure, Kak U3MEHUIIOCH JaBJICHHE ra3a.

Bapuanr 2
1. Ha puec.1

k \ T, <Ts
\
‘\\‘\“1‘2

\k__'_I:l
T

n300pakeHbI IBE U30TEPMBI OJTHON M TOH K€ MaccChl ra3a. YeM OTIMYAIOTCS COCTOSIHHE T'a30B, €CIU
ra3sl ojauHaKoBble? YeMm oTiIMYaOTCA Tras3bl, €CIU TEMIIEpaTypbl Tra30oB OJMHAKOBble? VYKa3aHue:
BOCIIOJIB3YHTECH ypaBHeHHEM Kianenpona-MeHeneesa.

2. WneanpHplii ra3 cHauyaja HarpeBajics INpPU IOCTOSIHHOM JaBJICHHUH, IIOTOM €ro JaBJICHHE
YMEHBIIAJIOCH TPH MTOCTOSTHHOM 00BbEMe, 3aTeM IMPH MOCTOSHHON TeMIepaType 00beM raza YMEHbBIIHIICS
710 IepBOHaYaIbHOIO 3HaueHus. [locTpouTs rpaduk B KOOpAUHATHBIX ocsX V-T.

3. B cocyne BMectumocthio V=0,83 M 3 HaxoauTcs m=2 Kr a3oTa npu jaasieHuu p = 2*105 Ila.
Onpenenure Temneparypy T azora.

4. Temneparypa V1=2 Monb kucimopoja, Haxozsmierocsi B cocyne, pasua T1=300 K. Onpenenure
temneparypy T2 BoJIopoJia, HaXOJALIErocs B COCy/A€ TOH e BMECTMMOCTH IpU TOM K€ JaBJIEeHHUHU,
B3SITOTO B KOJIUYECTBE V2=2 MOJIb.

o2

®opma npegocTaBiieHus pe3ybTaTa

BeimonHeHHbIE 33124 B TETPAH IS IPAKTUYECKUX PadoT.

Kpurtepuu onenku:
3a IpaBHIBLHO BBITIOIHEHHOE 33/I1aHUE BBICTABIISETCS TTOJIOKUTEIbHAS OlleHKa — 1 Oa.
3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISIETCS OTpUIIATeIbHAast orleHKa — ) 0aioB.
Oyenka «omauunoy svicmasisiemcsa 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumenshoy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 3.1 OCHOBBI TEPMOJAMHAMUKH

IIpakTnueckoe 3ansaTne NeS

OcHOBBI TCPMOANHAMHUKHU. HpnMeHeHne MmepBoOro HavyaJjJa TepMOANHAMUKH K H30IMpoueccam.

KII/I TensioBbIX ABUTATEJIEH

Leab: Ha npruMepe peleHHs 3a1ad U3Y4YUTh 3aKOH COXPAHEHUs JHEPruM NPUMEHUTENIBHO K
TEIUIOBBIM TIpolleccaM, MyTAX HM3MEHEHUS BHYTPEHHEW »Hepruu Tel, aauabaTHuecKoM IMpoliecce,
NPUHIUIE PAa0OTHI TEIIOBON MAITHHBI.

Beinosnenue padorsl cnocodcTByet popmuposanuio: OK 01, OK 02, OK 03, OK 09, OK 06
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MarepuanbHoe o0OecmeyeHHe: HWHIMBHAYyAIbHOE 3aJaHUE, KOHCHEKT JIEKIMM, CIpaBOYHBIC
MaTepuabl.

Ykazanue:

[IpakTHueckoe 3aHSITHE COCTOMT M3 JIBYX YacTel — TEOpeTHYeCKOM W mpaktuyeckoul. I[locie
M3y4YeHUs TEOPETHUYECKOr0 MaTepuaia MOKHO IMPHUCTYNATh K BHIIOJHEHUIO MpakTHYecko yactu. OHa
COCTOHUT M3 ABYX M Oosiee 3a1ay Al CaMOCTOSITENBbHOIO BbINoNHEHHUs. He 3a0biBaiiTe 0 MmpaBUIBHOM
oopmiiennn pemeHus. Ha BBIMOTHEHHE MPAKTUYECKOTO 3aJaHUS OTBOAUTCS uembvlpe aKaIeMUYeCKUX
Jaca.

3ananme:

1. O3HakombTech ¢ KPAaTKUMHU TEOPETUYECKUMU CBEACHUSIMU
2. Pemure 3371241, CAMOCTOSITENTLHO HCIIONIB3Ysl IPUMEPHI U KPATKUE TEOPETHUECKUE CBEACHMS.

Ilopsinok BbINOJIHEHUs padOTHI:
1. M3yuwnte n BeImHIIMTE (GOPMYIIBI IO JAHHOH TEMeE:
2. Pasbepute nmprMepsl perIeHHBIX 3a/1a4
3. Pemmre caMmocTOSATENHHO 3a/1a4U
Kparkue TeopeTuueckue cBe1eHUsA
TennoobmeH (Terionepenaya) — 0OMEH BHYTpEHHEN 3HEpruei 6e3 coBeplIeHHUs] MEXaHUYECKON paboThI.

KonuuecTtBo ternotsl (Q) — aHeprusi, nepeanHas B pe3yjabTaTe TeriooOMeHa.

VY aenbHas TEMI0EMKOCTh (C) — KOJIMYCCTBO TCILIOTHI, HCO6XOI[I/IM06 I Harp€BaHuA 1 kr BCIICCTBA Ha 1
Q Hox

0 =—— =1
K70 1e MAT L] kr - K

— YpaBHCHHEC TCIIJIOBOT'O Oananca.

|22 Qom = 3 Quon.

lopenue: . g=

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

3|0
=
1l

Hapoo6pa30BaHI/Ie-nepexoz[ BCIICCTBA U3 JKUJIKOI'O COCTOSAHHUA B T a3006pa3Hoe.

Q=r-mf jr=—1 [r] S

m KIr

VY nenbHast Tertora mapoobpazoBanus (I) — KOJIUIECTBO TEIIOTHI, HEOOXOIUMOE TS ITpeBpalieHus B map 1
KT )KHJIKOCTH TIPY TTOCTOSTHHOM TeMIIepaType.

IInaBneHue — nepexon BeuecTea nu3 TBépI[Ol"O COCTOSAHHA B ) KHUIKOC.

==

m Kr

VY enpHas TerioTa iaBieHus (A) — KOJHYECTBO TEILUIOTHI, HEOOXO0UMOe TS IIaBJIeHus | KT BelecTBa
P TEMIIePaType TIaBICHHUS.

[TepBbIit 3ak0H (HAYaJI0) TEPMOAMHAMUKHI: U3MEHEHHE BHYyTpeHHeW sHeprun AU cucTeMbl paBHO CyMMe
KOJIMYECTBA TEIUIOTHI Q, IepeJaHHOTO CUCTeMe, U padoThl 4, COBEPIICHHON HAJl HeW BHEIIHUMH CHUJIAMH
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[TpumeHeHre nepBoro Havajga TePMOJIMHAMUKHU K U30IpoLieccam

| Horepumaeckni nponece, | H3oxophsdi mpomecc, | Hsofapmbil mpomecc, | AIHadaTH9ecKHE DPOLecE,
T — $

T =const ¥ =coust D= const 0=0

) N N TT N e 4 ‘ T
='-":n: ‘{:zz" = g:_‘;_ g:y_ T ‘-*:.s:z__‘][

AU=0 =

L)

TemnoBas MammHa — MalllMHA, COBEpLIAIONIAS MEXaHHYECKYI paboTy 3a CYET BHYTpPEHHEH SHepruu
TOILINBA.

PaGouee Teno — ras, coBepimaronuii paboTy B TEIIOBON MallluHE.
Harpesarenb — ycTpoiCTBO, coo0IIaroIee paboueMy Teny KOJTHUECTBO TEIIOTh Qg mpu Temmeparype 7.

XOJIOIMIILHUK — YCTPOHCTBO, OTHUMAIOIIIEE OT pab0vero Tejia KOJIMYSCTBO TEIUIOTHI Q, MPHU TeMIiepaType
T>. I

________

T, - T, : ,.L,

_— B+ =+ = +

Moax = | DA

L -]

IIpumepsl pemrenus 3agaq

1. B amomunueByro kactproio mMaccoit 0,15 xr HamuTo 1,2 Kr BoIbI IpU 20° C. Cromnbko KUIIATKY
HY)KHO JIOJIUT B KaCTPIOJIO, 4TOGHI Temieparypa Bosl crana 50° C? [ToTepsiMu Teruia B OKPY/KAOLIYIO
cpeany npeHeopeyb.
JaHo: Pemenue:
m,=0,15 xr nonaydeHHoe Termno Q1=C,M,(0-t); Q2=C,My(0-ty)
my=1,2 kr oraanHoe Temno Qz=C,.m; (t-0)
t=20°C ypaBHeHHUe TeroBoro 6amanca Q;+Q2=Q3
t=100°C Co My, (0-t,)+M,.Ca (6-t)=C,m; (t-6)
0 =50°C m,= (cm, +m,c)@-t,) =
=920 Jix/kr’C c.t, o)
5= 4200 Jix/kr’C | (4200 -12+0.5-920)- (50 - 20) ~ 074k
m, —? 4200 - (100 —50)
Otsert: 0,74 kr

2 B mporuecce nzobapHoro pacumpenus ra3y nepenano 6 MJx temnotsl. [Ipu 3ToM ras coBepiiaet
pabory 1,2 MJx. U3menunace iu BHyTpeHHsIA dHeprHs ra3a? Harpencs ra3 win oxJiaaumics.

Hano: «CWU» PeweHwne: | BoluncneHus:
A'=1,2 M]x
6-10°0 |AU=Q-A" | AU=6-10° I%-1,2-10° Ik =
Q=6 MJIx
1,2-10° sk = 4,8-10° O3k
AU-?

3 Onpenenute MmakcuMaiibHbIi KITJ[ TemioBoil MalvHbl, €CliM TeMIEpaTypa ero HarpeBaTess 227°C, a
TeMIIepaTypa XOJIOIUIbHIKA — 27°C.

Hano: | CA Pelieme: PewweHve:
— 0 -
t=227"\CT,=500 K | -2 =12 o _S0K-30K _
T max~ ———————— = U,
— o0 1 S00K
&=27"Q 1_300 K
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Nmax—?

4. Bopopon maccoii 4r, 3anumast nepBoHadanbHblii 00beM V1=0,1M3, pacmmpsiercs 10 o0bema
V2=1m3 . Onpenenure: 1) Al-paboty raza nmpu uzod6apHoM mpoiecce, 2) A2-paboTy raza npu
n3oTepMuyeckoM mpoiiecce. Hauansuas temmneparypa raza T1=300K.

Jano: Pewenue:

m=4r=4*10"kr 1) I1pu u306apHom pacumpennu (p;=const) ra3 copepiiaer padory
Vi=0,1m’ A=pi(Va-Vy) (1)

V=1’ JlaBnenue raza onpeznensem u3 ypasuenns Knaneiipona-Menaeneesa:

M=2*10xr/monb P,V,=m/MRT, orciona p,=m/M*RT,/V,(2)
R=8.3 1 mx(monn*K) [Toacraum popmyny(2) B (1)nonyunm: A;=m/M*RT,/V,(V..V)) (3).

T,=300K 2) [1pn u3oTepmuyeckoM paciumpeHue ra3 copepiuaer padbory
Ay-? A;=m/MRT,InV,/V, (4) (Inl10=2,3)
A-? Brruncnenus:

1) A=4*107kr*8,3 1 /(Mo *k)*300K/2* 10 kr/moms*0, I *(1n-0, 1m°)=4.5*10* [k
2) Ap=4*10"kr/2* 10" kr/Monb*8,3 1 [Ixc/(Mmonb*K) ¥300K*In Im*/0, 1m*=11,5%10° [Tk
Omeem: A= 4,5%10* 11k, A= 11,5%10° [

5. Onpenenure n3MeHeHne BHyTpeHHel 3Heprun AU nibia Maccoil m=5 KI' B IIPOLIECCE €T0 TassHUSA
(naBiIeHMs ) TP HOPMAJIBHBIX YCIOBUSIX.

Mano: Pewenue:
m=5 kr W3menenne BHYTpeHHEH SHEpPriy U3 NepBOro 3aKOHA TEPMOJAMHAMHKH:
A=3,35*%10°l/kr  Q=AU+A. Orciona AU=Q-A. Jns Tasuus neodxoamma tennora Q=Q,, =
P=1,01¥10°T1a Am, A-ynenbHas TennoTa niasaenus. Macca o0pasoBasiueiics BOAbI My,
T=273K Oyzer paBHa mMacce nbaa m. O6wem Boabl V; 00pasoBaBmiics u3 1baa
p:=0,9%10°kr/n’ V|, Oyaer MeHblie, Tak Kak MIOTHOCTb BOJIBI Py2o O0JIbLIE MIOTHOCTH JIb/d
pr2o=10"kr/a’ pa. [lpn nnasnennu npaa cosepiuaercsa padora A=py( V- Vy).

Yuureisas, uto p=m/V,onpeaensem Vy=puo: Vi=m/p, CnepoparensHo,
AU-? A=po(m/pr20-m/pn)=Po m(ps-pr20/pspu20) Beruncnenns:

Q=3,35*10m/kr*Sxr=1,7*10° 1.
A=1.01*10°TTa*Skr*0,9* 10*kr/m’- 10 kr/v’/0,9% 10 kr/n’ 103Kr/M3=-55ﬂ>K
AU=1,7*10°Tx-(-55ak)~=1,7*10° k.
Omeem: 1,7*10°1x
6. Temnepatypa HarpeBaTenss wujaeanbHoM TeruoBod  mammubl  TH=500 K,remmneparypa

xonoaunbHuka Tx=300 K. Omnpenenure KIIJl termnoBoit mamuHel 1 U Termiory Q H, MOJYyYEHHYIO OT
HarpeBaTelIs, €CJIM 3a OJNH IIUKJI MaIinHa coBepiaeT padoty A=400 JIx.

Jano: Pewenue:

T,=500K Koapduunent nonesznoro aeiicTBus Tena0Boit MalInHbl ONPEAENAeTCs M0
T,=300K dopmyne : 1=Tu-Tx/Tw (1) mm n=A/ Qxu (2).

A=400/1x U3 popmyiner 2 cneayer, uto Qu=A/m

n-? Qu-? Berancnenns: n=500K-300K/500K=0,4; Qu=400/1x/0,4=1000/1x=1x/x.
Omeem: = 0.4; Qu= 1x/lx.

Pemurhb 3a1a44 caMOCTOATEIBHO

B ycnoBum 3amay orcyTcTBYIOT 1IM(phl. 3HaueHUsT GU3NISCKUX MApaMETPOB ATUX 3a7a4 HEOOXOIUMO
Opath W3 TabnuIBl 1: MO BEPTHKAIBHON CTPOKE YKa3aH HOMEp BapHaHTa, [0 TOPU30HTAIBLHOW — HOMEp
3a/1a4H.
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1.  Boay Maccoit m Harpenu ¢ temneparypsl Tq1 10T,. Kakoe komu4ecTBO TEIUIOTHI 3aTpaTUIIN NIPU
Harpese. (C;=4200/]x\kr-K)

2. OmpenenuTh Maccy HarpeToi Bojbl, eciu Juis €€ HarpeBa Ha AT 3aTpaTuin KOJIMYECTBO TEIJIOTHI
Q. (c, =4200 Mx/xr-K)

3. Ompenenuth Maccy CropeBIIEr0o KaMEHHOTO YIJIs, €CIH MPH CropaHuu Beiaenwioch Q Jlxoyneit
Ter1oThl. (=29MJIX/KT)

4.  Cnoupt maccoit m ucnapuiica. OnpeaenuTh KOJTUYECTBO TEIUIOThI, 3aTPAueHHOE JIJIsl BHIMTAPUBAHUS
cnupta. (r=0,85 MJIx/kr)

5. Omnpenenuth KOJMYECTBO TEIUIOTHI, HEOOXOAMMOE JUIS PACIUIABIICHUS  OJIOBSIHHOTO CIIMTKA
maccoir M. (A= 0,59 M]Jx/kr). Kakoe KOJWYECTBO TeIUIa BBIACIUTCS TPHU OXJAKICHUU ITOTO
pacIuIaBJIeHHOTO CJIUTKA?

6. IT'a3 mom nmaBnenumeM P; m300apHO pacmmpumics u coepmua pabory 25 JIx. Ha ckonbko
yBeNU4UIICS 00beM raza?

7. TepmogmHamuueckoil cucteme nepegano Q JIk ternorsl. Kak u3MeHHUTCS BHYTpPEHHsSISI SHEPTHs
CHCTEMBI, €CJIM OHa coBepImia padory A?

8. Ilpm wm3oTepmmueckom pacmmpenuu (T=const) razom Obwia coBepmieHa padora A. Kaxkoe
KOJIMYECTBO TEIIOTH Q co00IIeHO razy?

9.  Beruncnute KII/I TemioBoii MammHel, eciau Temneparypa Harpesarens T, XxonoaunsHuka To.

10. Kakoii nomxHa ObITh TeMieparypa HarpeBarenst Ti, uytoOsl KIIJI nBurarens cocraBisii M npu
TeMIepaType XonoauiabHuKa To?

1 2 3 4 5 6 7 8

m | T, | T, |AT| Q Q m m T, | T2 e

KI °C °C K |kLxMJx 1T r klla| °C °C n °C
1 1 5 85 10 | 100| 10 | 200| 20 | 100 | 100 | 20 0,9 10
2 2 10 90 20 | 200 | 20 | 400| 40 | 200 | 200 | 30 0.8 20
3 3 15 95 30 | 300] 30 [ 600| 60 | 300| 300 | 40 0,7 30
4 4 20 | 100 40 | 400)] 40 | 800 | 80 | 400 | 100 | 25 0,6 40
5 5 5 85 50 | 500] 50 | 100| 10 | 500 | 200 | 35 0,5 50
6 6 10 90 60 | 600| 60 | 200| 12 [ 600 | 300 | 45 0,4 60
7 7 15 95 70 | 700 70 [ 300| 14 | 700 | 100| 30 | 0,95 | 70
8 8 20 | 100 80 | 800] 80 | 400| 16 | 800 | 200| 40 | 0,85 80
9 9 5 85 90 | 900 | 90 | 500| 18 | 900 | 300| 50 | 0,75 | 90
10 1 10 90 | 100 ] 100] 100 | 600 20 | 100 | 400| 60 | 0,35 | 100

11. KakuM crocob6oM — coBepIleHHeM paboThl MM Teruionepesaueii n3MeHseTcs BHYTPEHHSS dHEeprus
JIeTaliy B CJIEAYIOMUX Cilydasx: 1) cTporanue qeTtany; 2) HarpeBaHue JeTali B MeYH Iepe]] 3aKaIKoM;
3) ObICTpOE OXJIAXKACHHE JeTallu B BoJIE (3aKaika)?

12. Paboune TOpSIUMX LEXOB HOCSAT KOMOHMHE30HBI, IOKPBITbIE METAUIMYECKUMH OJeCTAIIUMU
yemyiikamu. [lodyeMy OHM XOpOILIO 3aIIMIIAI0T YEI0BEKA OT JKapbl?

13. TeruoBas anekrpoctanius MoiHocThio 2400 MBT motpebasier 1500t yrns B wac. Kakos KIIJ]
CTaHIUU?

14. JIns TOBBIMIEHHUS TBEPAOCTH M MPOYHOCTH CTAIBHBIX M3JEIUI NPUMEHSIOT 3aKaiKy (HarpeB 10
HEKOTOPOIl TeMImeparypbl ¢ MOCIEIYIOUIMM OBICTPBIM OXJaxaeHueM). Kakoe KOIM4ecTBO TEIIOTHI
HE00X0MMO, YTOOBI HArpeTh CTaTbHON MOJIOTOK Maccoil S00r ot 17 mo 817°C? Berumcnure, Kakoe
KOJIMYECTBO TEIUIOTHI BBIAENSET MOJIOTOK, €CIIU €r0 OXJIAKIAIOT B )KUJIKOM KHCIIOPOZE, TEMIIepaTypa
kotoporo -183°C. VY nenbHas TernoeMkocTs ctainu 460 JIx/ kr-°C.

15. Kakyro maccy Kokca notpedyercs cxeub, yToObl HarpeTs 10T uyryna na 10°C?
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

B mnaBmibHyto neus 3arpy3unu 2000 kr uyrysa, B3storo npu 20°C. Kakoe KOIM4ECTBO TEIIOTHI
3aTpayeHo B Hel Ha ero raBiaeHue? CKoabKo Jbaa, B3sToro mpu 0°C, MOXHO ObLUIO ObI pacIiaBUTh
3a CYET 3TOr0 KOJMYECTBA TEIIOTHI?
B miaBunpHOM Teun 3a OAHY IUIaBKy noiyuuiau 250 kr amoMuHusl npu Temmeparype 660°C.
Onpenenure, HACKOIbKO HW3MEHWJIACh BHYTPEHHSS OSHEprus AallOMUHUSA, €CIM €ro HadajbHas
temrneparypa obuta 20° C. Y aenpHas TerioTa IiaBieHus arroMuaus 3,9 M Jx/kr.
UyryH B JMTEHHBIX II€Xax IUIABAT B I€4aX, HA3bIBa€MbIX Barpankamu. Omnpenenure KOIMYECTBO
TEIUIOThI, HEOOXOAWMOe MJsi IUIaBKM OT uyryHa, JOBEJACHHOTO 0 TEMIEepaTypbl ILIaBICHUS.
VY nenbHas TeioTa miaBieHus cruiasa 138 270 Jx/kr.
JloM YepHBIX METAJJIOB MEPEIUIaBIISAIOT B CTAIb B MAPTEHOBCKUX Meudax. Kakoe KoIn4ecTBO TeIIOThI
HE00X0AMMO JIsi HarpeBaHus W paciiaBieHus 10 T cTaqpHOTrO JIoMa, €ClIM HavyalbHas TeMIepaTypa
ero 20°C? Temnepatypa miasienus craiu 1400°C.
Kakyro paboTy coBepmiui HICANbHBI OJHOATOMHBIM Ta3 W Kak MPH 3TOM H3MEHHIACH €ro
BHYTPEHHSIS SHEPTHs MpU M300apHOM HarpeBaHuWu ABYX Mojsiei raza Ha 50 K? Kakoe kommdecTtBO
TEIUIOTHI TOJIYYHII T'a3 B MPOLIECCE TETI00OMeHa?
[Ipu anmmabaTHOM pacuIMpeHUU Bo3ayxa Obuta coBepiieHa pabota 200 J[x. Uemy paBHO M3MEHEHHE
BHYTpPEHHEH 3HEpruu BO3ayxa?
WneanbHblil Ta3 HarpeBayica MPU MOCTOSHHOM JaBJICHUU, TIOTOM €ro JaBJICHHWE YBEIUYUIOCH IMPH
IIOCTOSSHHOM 00BeMe, 3aTeM Ipu IOCTOSIHHOM TeMIlepaType MAaBJIEHWE ra3a YMEHBUIWIOCH [0
nepBoHavanbHoro. Hapucosarts rpaduk B KoOOpAMHATHBIX ocsax P-V.,
Nneanpubiil raz nomyunit konmuectBoO TeruioTel 300 [Ix u coBepmmn padory 100 Ix. ITpu sTom kak
W3MEHUIIACh €T0 BHYTPEHHSS SHEPrus?
Temneparypa xonmomunbHuka TeruioBod Mamuubel 300 K, temmeparypa narpeBarenss Ha 300 K
0oJblIe, 4eM y XoloauiabHuKa. Yemy paBeH MakcumanbHO Bo3MOKHBIH KI1/] TernoBoii Marmiab1?
Uemy paBHA BHYTPEHHSS SHEPTUs 5 MOJIb OIHOATOMHOT'O MJI€aIbHOIO ra3a npu temneparype 47°C?
dopma npeacTaBJieHus pe3yabTaTa:
BrinonHuTh 3a1aHKe B TETpaau ISl MPAKTUIECKUX PadoT.
Kputepun onenkn:

3a IpaBHIILHO BBITIOJIHEHHOE 33/1aHNE BBICTABIISIETCS TTOJIOKHUTENbHAS OlleHKa — 1 Oa.

3a HenmpaBUIJIBHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISIETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIEHBIX OTBETOB

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

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

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

Paznen 4 DiekTpoanHaMuKa
Tema 4.1 DuexkTpocraTnka

IIpakTyeckoe 3ansaTHe Ne6. Pemienue 3a1a4 mo teme «JIEKTPOCTATHKA)

Heab: chopmupoBaTh yMEHUS IPUMEHSTH MOTYUEHHbBIE 3HAHUS 711 pELICHHS] MPAKTUYECKUX 3a]1a4
MarepuanbHoe o0ecnieyeHme:

WHAMBHUAYAJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIMH, CIIPAaBOYHbBIE MaTEpHaJIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOUT M3 JABYX YacTe — TeopeTHueckoil M npaxktuueckoil. Ilocie

HU3YUCHUSA TCOPECTUUYCCKOro Marc€pHajia MOXHO HNPUCTYyIaTb K BBIITOJIHCHUIO HpaKTquCKOﬁ gactu. OHa
COCTOUT M3 ABYX U Ooiee 3agad djisd CaMOCTOATCIBHOI'O BBIITOJTHCHMA. He 3a0biBaiiTe o IpaBHJIIbBHOM
OCbOpMJ'IeHI/II/I pEeIICHUA. Ha BrimonmHeHmMe IMPAKTUYCCKOI'o 3aJlaHUs OTBOAUTCH JIBa aKaACMHNYCCKUX Haca.

3aganme:
1. OSHaKOMBTeCB C KpaTKI/IMI/I TeopeTquCKHMH CBCIACHUSAMU
2. PGH_II/ITG 3aga4yu, CaMOCTOATCIIBHO I/ICHOHLSyH HpI/IMepI:I n KpaTKI/Ie TeOpeTI/IquKI/Ie
CBEICHHSL.

28



Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. W3yuuTte u BeIUIIKATE GOPMYIIBI IO JAHHOH TEeMe:
2. Pazbepure mpuMepbl PEIICHHBIX 3a1a4
3. Pemmre camocTosATENHHO 3aa9U

Kparkue TeopeTuueckne cBe1eHHs

F=k "9 __ 949
3akon Kynona B Bakyyme: re AmE
Fapitda e 9y
3axoH KynoHa B cpene: e’ AMEE,r
- F
HanpsikeHHOCTD 3JIEKTPUYECKOTro MOJIS: o
HanpsikeHHOCTD 3JIEKTPUYECKOT0 MOJII TOYEYHOTO 3apsaa: Anee, r- 8

3aKOH COXpaHEHMsI JIEKTPUUECKOTO0 3apsiia: § = g1+ Qo+ ... + O,

@ 2 ’_""“’

Pa3HOCTD MOTEHIHAIOB: g
YRR, | 4
[ToTenuuman ToueyHoro 3apsaa: AneEyr €T
p= Ap
CBsi3b OTEHIIMAA U HAIIPSHKEHHOCTH d
C=—1
DIEeKTPOEMKOCTh KOHJICHCATOPA: P =P,

W= (I‘wl =©,) - ﬂ

DHeprus 3apsHKEHHOT0 KOHACHCaTopa: 2 B

CoenuHeHne KOHJIEHCATOPOB:

[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB — COSIMHEHHE, TIPYU KOTOPOM TOCTIE 3apsIKH
OTpHUIATENHHO (MTOJIOKUTENBHO) 3apsbKeHHast 00KIIaAKa MPeAbIAYIIEro KOHAeHcaTopa COeIUHEHA C
MOJIOKUTEIHHO (OTPUIIATENEHO) 3aPsHKEHHOM 00KIIaAKOM MOCIEYIOIIETO.

1 1 1 I 5
=t — ¢ ¢
_ -

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB — COCANMHCHUC, ITPU KOTOPOM ITOCJIC 3apsAaAKH BCC
TMOJIOKUTCIIBHO 3apsAKCHHBIC O6KJ'I&,Z[KI/I CO6paHLI B OJIUH Y3€JI, BCC OTPULATCIILHO 3apsA’KCHHBIC — B

JPYTOH.

T =26 C..=C +.+C,

IIpumeps! pelenus 3agay
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1.-KaKyo-padoTy -coBeplIaeT TIoe TIPH TepeMellleHHH -3apaaa-2- 107 K-

H3-TOYKH-C TIOTeHIHAT0M-700-B-B-To4Ky ¢ moTeHImaToM-200B ™
Brmucnerse:

Jamo Pemenme:
) 5 A A=-2103Kn{700-B-200B)=1
=2 107Ky a-0,===1 =1-10° ]
@1="T00B q
@=200B7 A=(-0:)-q
1 A-7?
T ! 1

2_-B-0OHOPOIHOM 3IEKTPHISCKOM TI01e- ¢- HANPCKeHHOCTBIO - 6- 10°- E -
K
nepeMemaeTcd-3apan-7-10-%-Kir-Ha-paccrogsne -8 -eym-mog-yraoM-60% k- THHIIM-
HanpaxeHHOCTH. -OnpeJeaHTs padoTy o MepeMelleHHIO -3Tor0-3apana. |

Jamo| «CH»Y Pemexme Y 0
E—6.10° H q 1 A=F-5-cosa; - F=E-q;-5=¢f;,-A=E-q--cos-of
o | ] A=7-10%K1-6.10° H .8.10%.0,5=
¢=T-10%Knf | T K
£=8-on-q 8-10MT) =1 68.10-Tx=1,68MITxT
a=600z = o}
A-29 OteeT:-A=1 68MxY o
o ju)

Pemmnrn 3amaun:

(n - Homep sawezo 6apuanma no cnucky)

1.

2.

Hanpsoxkenne Mexay moiitocaMu Oatapen akKyMynsaTopoB N kB. kakoif 3aps momyduT KOHAEHCATOP
eMKocThi0 500 MKD, eciii ero COeMHUTH C TIOJIF0CaMH 3TOU OaTapen?
JIBe omHaKOBBIE HEOOIBIINE TOBEPXHOCTH IIPU TPAHCIIOPTUPOBKE JI€TANEH MOIYUHITH 3apsIbI

6*10°Kn u -12*10°Kn, maxomsmmecs Ha paccTostHUM N cM Apyr oT apyra. Omnpenenutre Cuiry
B3aMMOJICHCTBHS MKy HUMHU.

3.

[Tpu nepememmennn 3apsiaa 2 Kit B 3JIeKTpUYECKOM T0JI€ CHJTBI, IEHCTBYIONIUE CO CTOPOHBI ATOTO TOJIs,
copepumnin paboty 8 JIx. UeMy paBHa pa3HOCTh MOTEHIMATIOB MEXIY Ha4albHOH W KOHEYHOUH
TOYKAMHU ITyTH?

[Ipu nepemMenieHnn IEKTPUUECKOTO 3apsiia MEXAY C TOUKAMU C Pa3HOCThIO MOTEHUUANIOB 8 B cuibl,
JEHUCTBYIOIIME HA 3apsifi CO CTOPOHBI JIEKTPUUECKOTO T0JIs, coBepuimin padoty 4 J[x. Uemy paBen
3apsan?

Hamnpsbkenne mexay AByMsl TOpU3OHTAIBHO pacrojiokeHHbIMU TutacTuHamu 600 B. B mone stux
MJACTUH HAXOJMTCS B PABHOBECHM 3apsKEHHAas IMbUIMHKA Maccoil 3*10°r. PaccrosiHue MEXKITY
mactTuHaMu N MM. OnpeaenuTe 3apsii MBUTHHKH.

. KOHI[CHCE[TOp CMKOCTBIO 0,02 MK®D COeIUHUIN C UICTOYHHUKOM TOKa, B pC3yJIbTAaTC 4€ro OH HpI/IO6peJ'I

3apsy 10°Ko. Onpenenure 3HaYEHUE HANPSIKEHHOCTH MOJIA MEXTY INTACTUHKAMU KOHJIEHCATOpa, €CIIN
paccTosiHuE MEXy HUMH N MM.

B HekoTOpoli Touke AekTprudeckoro mojs Ha 3apsan ( = 5 HKi neiictByer cuna F = 4-10-7 H. Haiitu
HaIpsKEHHOCTH 10JI £ B TaHHOM TOYKE.

Kaxkast HanpspKeHHOCTB 2JIEKTpHUECKOTro Toutst £ co3maercs 3apsaoMm siapa HeoHa (Ne) ( = 1,6:10™8 Kz
Ha pPacCTOSIHUU r=10"" mor LeHTpa sapa’?

Ha paccrossHum r = 5 cM apyr or japyra B BaKyyMe pacroJIO’KE€HBI MPOTHUBOIOJIOXHBIE 10 3HAKY
3apsiapl BenuuuHOM |0 = 7 HKun. HaifTu HampspkeHHOCTh 3JIEKTpHUYECKOoro mojis £ B Touke,
HAXOJIAIIEHCS HA PACCTOSHUM, @ = 3 CM OT MOJIOKHUTEIBHOTO 3apsiaa u B b = 4 ¢cM OT OTpHUIIATENBHOTO
3apsna.
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10. B 0JHOPOAHOM 3JEKTPUUYECKOM I10JI€ PACCTOSHUE MEXKY IBYMS TOUYKaMH BJI0JIb CHJIOBOM JIMHUM I
=N cM, a pa3HOCTh NOoTeHIMaoB Mexxay HUMH 100 B. Onpenennte Hanps>KeHHOCTH Todis E.

11. [Tpu HampspKeHUH MeXy IIacTUHaMu KoHaeHcaropa 200B pasHouMeHHbIe 3aps/ibl HA IUIAaCTUHAX
paBHBI 10 K. UeMy paBHA 3JI€KTPOEMKOCTh KOHJIEHCaTopa?

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

13. Kakas pabora coepuiaercst npu nepemenieHnu 3apsaa 4,6 MkKi B 31eKTpUuecKoM Mosie MEXay
TOYKaMU C Pa3HOCThIO noTeHIuanoB 260 kB?

14. B oxHOpOIHOM 37€KTPUYECKOM T0JI€ C HANPSKEHHOCTBIO 18-10° 4 nepemMeniaeTcs 3apsj 7-10°®
Kn

K Ha paccrosHme N oM mox yriaoM 60° K JHHHMSAM HampspkeHHOCTH. OIpeIenuTh paGoTy IIo
MEPEMEIIEHUIO ATOTO 3apsija.

15. Omnpenenutb eMkocTh 0atapen Ceyr, €ciu KoHJeHcaTopsl ¢ eMKocTsMu C1=10 n®, C=15 n® u
C3=20 n® coenuHUINU: a) TOCIENOBATENIBbHO; 0) mapamienbHo. CXeMbl COSAMHCHHS KOHICHCATOPOB
HAYEePTHUTh.

dopma npeacTaBJeHus pe3yabTaTa:
BrinmonHuTh 3a1aHKe B TETPAAH IS MPAKTUYECKUX PaboT.
Kputepuu onenku:

3a npaBUJIHHO BBIMOJIHEHHOE 33JaHKUE BBICTABIISECTCS MOJIOKUTENbHAS OlleHKa — 1 Oa.

3a HelpaBWIBHO BBIMIOJTHEHHOE JICHCTBUE, 3a/IaHNUE BBICTABIISETCS OTPHUIIATEeIbHAs onleHKka — () 0ayuioB.

Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIBHBIX OTBETOB

Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%0 npaBUIBLHBIX OTBETOB

Oyenxa «yoosnemeopumenvhoy svicmasniemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumenbvHoy svicmasisemcs 3a Mmeaee 60% nMpaBUITBLHBIX OTBETOB

Tema 4.5 DileKTPOMArHUTHAS UHAYKIMS

IIpakTnyeckoe 3ansaTne Ne7 Pemenne 3aga4 mo reme «MarnuTHoe moJje u ero
XapakTepucTuKU. MarHuTHasi MHAYKIHUSD)

Heab: chopMupoBaTh NOHUMaHuE posiu PU3UKU B (POPMHUPOBAHUM KPYro3opa U (pyHKIIMOHATbHON
IPaMOTHOCTH YeJOBEKa Ui PELIeHHs NMPaKTHYECKUX 3ajad; JUid OOBSCHEHMs YCIOBHHM NpPOTEKaHHs
(bu3NYECKUX SIBICHUN, YMEHUS BBIIOJIHATH pacyeTHbIE U rpaduueckre 3agauu

MarepunanbHoe obecnedeHue:

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

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOPETHMYECKOM M IpakThueckou. Ilocne
U3Y4YEHHs] TEOPETUYECKOr0 MaTepHaja MOXHO IMPHUCTYNaTh K BBIIOJHEHUIO IPAKTHYeCKOM dacTu. OHa
COCTOMT M3 JABYX M Oosiee 3a1ay Al CaMOCTOSITENBbHOIO BbINoMHEHHUs. He 3a0biBaiiTe 0 MpaBUIBHOM
oopmienun pemienus. Ha BeIosHEeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJUTCS JBa aKaJeMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C TEOPETUUECKUMU CBEIEHUSMHU UCIIOJb3YS CCBUIKY
https://znanium.com/catalog/product/1012153, §43.44, BeimrcaB GopMyIbl OTMEYEHHBIC
ckoOkamu , Hanipumep( 43.1)

Pemmre 3amaum, camMOCTOSITENIBHO HCIONB3YS MPUMEPbl M KpaTKUE TEOpPETHUYECKHe
CBEZICHHUS.

ITopsinok BbINoOJIHEHUs padoOThI:
1. H3zyuute u BeIUIIATE POPMYIIBI ITO JAHHOH TeMe B BHJIE KPATKOTO KOHCIIEKTA
2. Pa30epute npuMepsl peIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENHHO 3a/1a91
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https://znanium.com/catalog/product/1012153

IIpumepsl pemieHus 3aaa4

1. [IpoBOgHUK C CUJION TOKa SA MOMEIIEH B OAHOPOJIHOEC MAarHUTHOE TOJIE C MHIYKIIUEH 1-10°TA.
VYron Mexay HarpaBlIeHUSIMHU TOKa U MOJIs 60°. OTpeIeIUTE NJTMHY MPOBOJHUKA, €CIIH MOJIe ACHUCTBYET HA
Hero cuoii 2-10°H.

Hano: Pemrenue
I=5A F=B-I-{ sino. =>(=__F
B=1-10"TA B.Isina
a =60°
F=2-10"°H (=__2W0°H 44

1-107°TA-0.87-5A
£—7?
sin 60°~0,87

OtBet. ¢=0,46Mm.

2. Kakas cuma nedcTBYeT Ha 3JIEKTPOH, JIETAUIUMN B OJHOPOJAHOM MAarHUTHOM IOJIE C MHIYKLIHUEH
1-10% TA NEPHEHANKYIISIPHO JIMHUSIM MAarHUTHOM MHAYKIIMU CO CKOPOCTHIO 3-10° m/c, 3apsij SJIEKTPOHa
e=-1,6:10" Ku.

Hano «CH» Pemenne
v=3-10%w/c Ha onexkTpoH, nBWXyHuiics B
B=1-10°TA MarHuTHOM I10JI€, ACHCTBYET Cuia
0=90° Jlopenna:
e=-1,6:10"Ku.

Fa=B:|g-0-sina

=
F= Fr=1-102TA-1,6: 10 P Ki-3-10°m/c=

4.810°H

OrtBer: 4,8-10'15H
PemuTsb 3a/1a4u CaMOCTOATEILHO

(n - Homep saweeo eapuanma no cnucky)

1. Ha npsamonuHeiiHbIH TPOBOJAHUK C TOKOM 1,5 A B OTHOPOJAHOM MarHUTHOM moise ¢ uHaykuuen 0,4
TA nelictByer cuna ,n H. Onpenenure IMHY IPOBOAHMKA, €CIM OH pacmnoioxeH moj yriioMm 300 k
CHJIOBBIM JIMHUSIM.

2. Kakas cuna neiicTByeT Ha MPOTOH, JETSIIUN B OJHOPOJHOM MarHMTHOM moje ¢ uHaykuueid 4-103
TA neprieHIuKyISIpHO JTUHUSAM MarHUTHOM MHIYKIIMH cO cKOpocThio 2-105m/c. 3apsn npotona q=1,6"10-
19KA.

3. aiite ompeneneHne MarHUTHOM WHIYKIHWA. B Kakux eIWHUIIAX OHA H3Mepsercs? 3amuimuTe
€IMHUIlY MATHUTHOW MHAYKLIUY Y€PE3 OCHOBHBIE

4. enununbl uamepenus B cucreme CH.

5. DINeKTpoH ABWXKETCS B BaKyyMe CO CKOpocThio 3:106 M/c B OJHOPOAHOM MarHUTHOM IIOJie C
naaykiuedn B = 0,1 Tn. Yemy paBHa cwia F, pgelicTByromias Ha 3JEKTPOH, €CIM YroJl MEXKIY
HaIPaBJIEHUEM CKOPOCTH

6. ¥ JUHUSMU MarHUTHOW MHAYKIHH paBeH 9007

7. TlpsMonuHEHHBIH MPOBOJHUK, MO KOTOPOMY HJET TOK cwioil 10 A, momemieH B OJHOPOIHOE
MarHuTHoOE roJse, MHAyKuus koroporo 0,3Tn. Yron Mexay HampaBiIeHUEM TOKAa M BEKTOPOM MarHUTHON
nHaykuuu pasel 300.

8. C kakoii cunoii F neficTByeT MarHUTHOE IOJI€ Ha Y9aCTOK MPOBOJHUKA JITTMHOW N M?
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9. OmpenenuTe MArHUTHBIA MOTOK, MPOXOISIINI Yepe3 MPSIMOYTOJIEHYIO paMKy CO CTOPOHAMH 2X5 cM,
€CJIM OHa MOMENIEHA B OJJHOPOJAHOE MarHuTHoe noJie ¢ nuaykiuen 4-10-3TA nox yramom 300 Kk JTUHUSAM
WHIYKIAU OIS,

10. B omHOpOMHOE MarHUTHOE TOJIe, HHAYKIUA KoTtoporo 1,26-10-3 TA, momernieH npsiMoil MPOBOJTHUK
JUIMHOU n cM. Omnpenenure cuily, JEHCTBYIOLIYIO HA IPOBOJHUK, €CIU MO HeMy TeueT Tok 50 A, a yrou
MEX/y HAIpaBJIEHUEM TOKA BEKTOPOM MHIYKLUHU cocTaBisieT 30°.

11. TIpoBoguuk ¢ cuioit Toka 5,0 A moMmemnieH B OJHOPOJHOE MAarHUTHOE mosie ¢ waaykiued 1,0-10-2
TA. Yron Mexay HampaBieHUsIMU Toka U nosist 60°. Onpenenute akTUBHYIO JUIMHY MPOBOJHHUKA, €CIIU
noJie JielcTByeT Ha Hero cuioit 2 10-2 H.

12. Kakyro paboTy coBepIIaeT OJHOPOJHOE MarHuTHoe mose wuHayknued 1,5-10-2 TA mnpu
nepemenieHuu Ha pacctostHue 0,2 M IPOBOJHUKA JUIMHOM 2M, MO KOTOpoMmy TedeT Tok 10 A; ecnu
MEepeMEeIICHUE MPOUCXOAUT BIOAb AchcTBUS cui? IlpoBomHMK pacnonoxkeH moj yriaom 30° k
HaIpaBJICHUIO MOJIS.

13. HaiiguTe MHIYKIUIO MarHUTHOTO IOJIs, B KOTOPOM MaKCHUMAaJIbHbIII MOMEHT CHJI, IEHCTBYIOIIUX Ha
pamky ¢ TokoM B 3,0 A, pasen 1,5 H-m. Paszmepn! pamku 0,05X0,04 M, 4iciio BATKOB paBHO n.

14. B ognopogHoM MarHUTHOM moje ¢ uHaykuuen 0,25 TA HaxoauTcs NMpSMOIMHEHHBINA MPOBOIHUK
mmHoit 1,4 M, Ha kotopbiii geiictByer cwia 2,1 H. Omnpenenute yroia Mexzay HpPOBOJHUKOM U
HaIlpaBJIE€HUEM BEKTOpa MHIYKIIMU MAarHUTHOTO TOJIsl, €CJIM CHJIa TOKA B MPOBOJHUKE 12 A.

15. Yemy paBHa cuia TOKa B NIpSAMOM HPOBOAHMKE UIMHOM 1,0 M, IOMEIIEHHOM B OJHOPOJHOE
MarHuTHoe nose ¢ uaaykuuen 1,5-10-3 TA, ecnu Ha 3TOT TPOBOJHUK CO CTOPOHBI NOJISA IEUCTBYET CHUIIA
2,1-10-3 H? Yron mexy HalpaBiI€HUEM IEKTPUYECKOTO TOKA U BEKTOPOM MHIYKIIUHU paBeH 45°.

16. Ha o6MOTKY poTOpa 3JIeKTPOABUraTelNs MPU MPOXOXKACHUHU MO MpoBoay Toka 20 A neiicTByeT cuia B
40 H. Omnpenenure BeIMYMHY MAarHUTHOW MHYKIIMUA B MECTE PACIIOJIOKEHUS TTPOBOJIA, €CIIH €ro ajuHa 20
cM. OOMOTKa COAEPKUT N BUTKOB.

17. DnexkTpoH ONMUCHIBAET B MAarHUTHOM I0JI€ OKPY>KHOCTh paguycoM 4,0-10-3 m. CKOpOoCTh ABMKEHUS
ANEeKTPOHOB paBHa 3,5-106 m/c. HaliguTe HHIYKIIMIO MAarHUTHOTO TOJIS.

18. TIpoton aBmxercst co ckopocThio 1,0-106 M/c epIeHIUKYISIPHO OHOPOJHOMY MarHUTHOMY TIOJTIO C
unaykuuen 1,0 TA. Haligute cuimy, AefCTBYIOUIYIO HAa MPOTOH, U PaZNyC OKPYKHOCTH, IO KOTOPOl OH
JIBAYKETCH.

19. DnexkTpoH BIeTaeT B OJHOPOJHOE MAarHUTHOE TMoje, UWHAYKIusS kotoporo 2,0-104 TA,
MEPIEeHIUKYJIAPHO CHJIOBBIM JIMHUSAM cO ckopocThio 1,0 106 m/c. BeruncnuTe pannyc OKpyKHOCTH, IO
KOTOpO# OyJIeT IBUTaThCs SIEKTPOH.

20. Kakast cura gelicTByeT Ha JIEKTPOH, JIETSIIUI B OHOPOJIHOM MarHUTHOM 1ioe ¢ uHaykmuen 1,0-10-
2 TA nepneHIuKyIsIpHO JUHUAM MarHUTHOM MHAYKIIUHU cO cKopocTbhio 3,0-106 m/c?

21. DneKTpoH, NBHTAsCh CO CKOpOocThio 3,54-105 m/c, momamaeT B OJHOPOJHOE MArHUTHOE IIOJIE C
uaaykuuend 2,0:-10-5 TA nepneHAMKYIIpHO K €ro CHUJIOBBIM JIMHUSIM M TPOJOJIKAET JIBUKEHUE IO
OKpyXHOCTH paguycoM 10 cMm. Haligute yaenbHbIM 3apsii 31€KTpoHA, T.€., OTHOILIEHUE €ro 3apsia K
Mmacce.

22. TlpotoH, uMmeromuid ckopocth 4,6:-105 m/c, BIeTaeT B OAHOPOJHOE MAarHUTHOE TOJIE ¢ WHAYKIIUCH
0,30 TA nepneHIUKYISIPHO MArHUTHBIM CUJIOBBIM JUHUAM. PaccuuTaiiTe paanyc OKpPY>KHOCTH, IO
KOTOPOU OyZIeT ABUTATHCS TPOTOH.

23. TIpoTOoH OBUXKETCS B OJHOPOJHOM MAarHUTHOM moie ¢ uHaykiued 3,4-10-2TA B mockocTw,
MEPIEHIUKYISIPHOW K CHUJIOBBIM JIHHUSAM. OTpenenuTe paauyc TPaeKTOPUH TMPOTOHA, €CIU JIBUIKEHUE
POMCXOUT B BakyyMe 3,3-10° m/c.

24. B oHOpOJHOE MarHUTHOE ToJIe ¢ HHIyKIueH 8,5-10-3 TA BieraeT 3JIeKTPOH CO CKOPOCThIO 4,6°106
M/C, HalpaBJICHHON MEPHNEHAUKYISIPHO K CHIOBBIM JHMHUAM. Ompenenure Cuily, ACHCTBYIONIYIO Ha
9JICKTPOH B MAarHUTHOM TI0JI€ U PAJNYC YT OKPY>KHOCTH, TIO KOTOPOM OH JBUKETCSI.

25. B marautHoe mone ¢ uHaykmnuei 0,5 TA B HampaBieHUM, cOCTaBistonieM yroia 45° ¢ IUHUAMU
WHJIYKITAA, BIETAET DJIEKTPOH cO cKOopocThio 2,0-106 M/c. Onpenenure cuiy, ASHCTBYIONIYIO HA HETO.

26. B MarHWTHOE TOJie B HANPABICHUU, MEPIEHANKYISIPHOM JHHHUSIM HHAYKIUHU, BIETa€T MPOTOH CO
CKOpOCThIO 3,2" 10° m/c. Haitaure MHIYKIIMIO 3TOT0 MOJIsl, €CJIM MPOTOH OMUCATl OKPYKHOCTB paguycom 10
CM.
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27. 3ajaun Ha TOCTPOCHUS:
OnpefendTe HaNpaenNeHWe JEM¥EHWA NPOEOIHHES © TOKOM (CHna Awmnepa)
S S o

— ¥ ¥
T I S H o H X H
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M ¥ o H ¥ o H
:{ W # }{ W #
:{ W # }{ W #
S —
CTEET: CTEET: CTEET:
CnpenenvTe NOAARHOCTE CnpenenvTe HanpaeneHde |YEa¥HTE NIMHKAW
MATHWUTS TOKA B NPOECAHWEE MArHHMTHOMD NonA
.
N l1
l F —
CTEET. OTMETE Ha MardHute |JTEeT: CTEET:

28. ChopmynupyiiTe 3a1ady 1 pelInTe ee
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®opma nmpeacTasJieHus! pe3yJbTara:
BrmogHNUTE 3aIaHUC B TCTpaau AJId NPAKTHICCKUX pa60T.

Kpurepum ouenku:
3a mpaBUIILHO BBIITOJHEHHOE 33 JaHHE BBICTABIISAETCS MOJI0KUTENIbHAs OlleHKa — | Oasu.
3a HeMpPaBWIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHAE BBICTABIISICTCS OTpUIAaTEIbHAS OmleHKa — () 0aioB.
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 «HeyoosiemeopumenvbHo» svicmasisiencs 3a menee 60%0 mpaBUIBHBIX OTBETOB
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Tema 4.5 DileKTPOMArHUTHAA UHAYKIMS

IIpakTuyeckoe 3ansiTue Ne§. Pemenue 3a1a4 no remMe «JIeKTPOMArHUTHASI MHAYKIMS.
CamouHaAyKIMS»

Heas: cdopmupoBath MNOHMMaHUE poiu (U3MKA B (OPMHUPOBAHUHM Kpyrosopa BIIaJCHHUE
OCHOBOIIOJIAralOIMMHU (PU3HMUECKUMH TOHATHAMM, 3aKOHOMEPHOCTSIMM, 3aKOHAMHU U TEOPHSIMM; YMEHMS
BBITOJIHATH PacueTHBIE U TpadruecKue 3a1a4n

MarepuajibHoe o0ecnieueHue:

MHAMBUYaJIbHOE 33/1aHUE, KOHCIIEKT JIEKIIUH, CIIPAaBOYHbBIE MaTepHaJIbI.

Yka3zanmue:

[IpakTueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOPETHUYECKOM M IpakThueckou. Ilocie
U3y4eHHs] TEOPETHUYECKOI0 MaTepuaia MOKHO IPUCTYNaTh K BBINOJIHEHUIO NpakThdyeckoil yactu. OHa
COCTOMT M3 JBYX W Ooyiee 3amad sl CaMOCTOSITENILHOTO BHIMONHEHUs. He 3a0bIBaiiTe 0 mpaBMIIBHOM
oopmienun pemienus. Ha BolosHEHNE NIPAaKTUYECKOTO 3a/1aHUs OTBOJUTCS JBa aKaJEMHUECKUX Yaca.

3aganue:

1. O3HakoMbTECh C KPATKUMH TEOPETUUECKUMU CBEIEHUSMH UCIIOJIb3Ysl CCHUIKY
https://znanium.com/catalog/product/1012153 ,52§ u kpaTKyo 3anuchk GopMyI HIKe

2. Pemmre 3amaum, caMOCTOSTEIBHO HCHONb3YysS HPUMEPbl M KpaTKUE TEOPETUYECKUE
CBEJICHUSI.

HOpﬂIlOK BBINNOJTHCHUA paﬁoTbl:
1. Wsyuwute u BoImumuTe GOPMYIBI IO TAHHOU TeMe:
2. Pasbepute nmprMepsl pelIeHHBIX 3a/1a4
3. Pernre caMocTOSATENBLHO 3aJadyu
4. OtBeThTe Ha BOMpOCHI TecTa https://znanium.com/catalog/product/1012153, ctp331.

Kpartkne Teopernyeckne cBegeHus

3axon 2nekmpomaHumHoOU UHOYVKYUU:

QI[C WHAYKIHWU B 3aMKHYTOM KOHTYPE€ paBHaA 110 MOAYJIFO CKOPOCTU U3MCHCHUSA MAIrHUTHOI'O ITOTOKA

AD

Yyepe3 MOBEPXHOCTh, OTPAHUYCHHYIO KOHTYpoM: . — (2%, rae ¢ — DJC unayknuu, B; AD= Oy-®; —

W3MEHEHHWE MarHuTHOro moToka, BO; At — mpoMexyTok BpeMeHH, B TEUYEHHE KOTOPOTO MPOU30ILIO

AD| _ CKOPOCTb UBMCHCHUA MAIHUTHOI'O ITIOTOKA, @

c

JaHHOE U3MCHCHHE, C;

C YUYCTOM HaAlIpABJICHUSA HHAYKIIMOHHOI'O TOKA 3aKOH 3aIIUCBIBACTCA TAK: g, = _@,
! At

Ecnu 3amMkHyTHIH KOHTYp cocTouT u3 N MociieoBaTeIbHO COEAMHEHHBIX BUTKOB (HalpuMep, B

AP

COJICHOUJIE) ¢ =—N - , Tme N — guciio BUTKOB.

Pa3HOoCTh mOTEHILIAIOB U na KOHIax HpHMOHHHeﬁHOFO IIpOBOAHUKA JJIMHOM |, ABWIXKYHICTOCA CO
CKOPOCTBIO v B OAHOPOJHOM MArHuTHOM II0JIC

U = Blvsina ,
rac o — YI‘OJ'I MC)KI[y HaHpaBJ’ICHI/ISIMI/I BCKTOpOB CKOpOCTI/I D H MaFHHTHOﬁ

uHayKnuu B
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DNEeKTPUUECKUN TOK, TPOXOMSIIMNA TO MPOBOJHUKY, CO3[AaCT BOKPYTI HETO0 MAarHUTHOE TOJe.
MarHuTHBII TOTOK CKBO3b IUIOIIAAb MOBEPXHOCTH, OTPAHUYCHHYIO CAMHM KOHTYPOM, TIPOTIOPIIMOHAJICH
cuiie Toka B KoHType: @=L-I.

| B6 _
A

Koadduuuent nponopuumonansHoctu L HazpIBaeTcst undykmugnocmoio KOHTypa: [L]= {T

I'a (renpm).

3HaueHue WHIYKTHUBHOCTU 3aBUCHT OT pa3MepoB U (POPMBI MPOBOJHUKA, a TAKKE OT MATHUTHBIX
CBOHCTB cdeprl, B KoTopod OH Haxomutca. DJC caMOMHAYKIIMKM TIO 3aKOHY JJICKTPOMAarHWTHOMN
MHIYKIIUY paBHA!
Al 4D

. =L —,T.K. g = )
gIS LAt’ gIS Tt

rae A1=1,-1; — u3MeHenne cuibl TOKa B MPOBOJTHUKE, A;
At — Bpems ero u3BMEeHEHus, C;

il — CKOPOCTb UBMCHCHUS CUJIbI TOKA, A .

At c

2
OHeprusi MarHUTHOTO T10JIs1 IPOBOJIHHUKA C TOKOM: \,, = L7 k]
2

Pemuthb 3a1a4u caMOCTOATEILHO
(n - Homep sawezo 6apuanma no cnucky)

1. Ha ckoibko M3MEHWJIACh CUJIa TOKa B MPOBOJHMKe, eciau 3a 0,1 ¢ B MpOBOJHHMKE, MHIYKTUBHOCTb
kotoporo 4 I'n, nossuiace 3J1C camonnaykiuu pasHas 12 B?

2. 3a Kakoil ImpOMEXyTOK BpPEeMEHHM MarHuTHbBIH MoTok u3MmeHwica Ha 0,01 BO, ecnmu B KoOHType
Bo3zHuKaeT DJIC unaykiuu n B?

3.  MarxuTHoOe 1noJje KaTylmku ¢ MHAyKTuBHOCThIO 0,2 I'H o6nanaet sueprueii 0,4 J[x. Uemy paBHa cuia
TOKa B KaTyIIKe?

4. Ormpenennure 3HEPIUI0, 3aMacaeMyl0 B MarHUTHOM II0JI€ MHAYKTOpA, KOTOPBIA HCIIOJIB3YeTCs B
YCTaHOBKE JUIsi MarHUT HMIYJbCUBHOTO (opmoBanus. MuaykruBHocTh KaTymku 7,0-10-7 T, cuna
paspsaHoro Toka 1,45-105 A.

5. Kakoll moTok MarHUTHOM MHIYKIUU CO3JA€TCsl B KOH Typ€ JIEKTPUYECKUM TOKOM, €CJIM IpPHU €ro
yMmeHbleHnu 10 Hyist 3a 0,01 ¢ B KOHType BO3HHKAET 3¢ caMOMHAYKIMK paBHas 30 B?

6. OmpenenuTe SHEPTHI0 MarHUTHOTO TOJSI KATYIIKH, B KOTOPOH INpH CWie TOKa 6,8 A MarHWUTHBIHI
NOTOK paseH 2,5-10-3 BO.

7. 3a KakoW MPOMEXYTOK BPEMEHHM B KaTylIke ¢ MHAYKTUBHOCTHIO 0,28 I' mpomcxoaut HapacTraHue
CHJIBI TOKA OT HYJIA 710 9,6 A, eciu pu 3TOM BO3HUKAET CPEIHSAS H/IC CAMOMHIYKIMH, paBHas 38,4 B?

8. TIpoBOJHWK JJTMHOW N M TIepeMeniacTcss B OJHOPOAHOM MarHUTHOM mojie ¢ mHaykmmend 0,2 TA.
JIBI>KeHHE MPOBOAHMKA MPOUCXOAUT cO cKopocThio 10 M/c mox yriom 45° K MarHUTHBIM CHJIOBBIM
muHusAM. HaliquTe 51¢ MHIYKIIUU, BOSHUKAIOIYIO B IPOBOTHUKE.

9. Kakoif MarHUTHBIM TMOTOK WPOHMU3BIBAET KOHTYpP, €CIU IPH PABHOMEPHOM HCUYE3HOBEHHUH
MarHuTHOTO IOJIA B TEUYEHHE N C B KAaTYyIIKE HHAYIHUpYyeTCs 3¢, paBHas 0,02 B?

10. Kakoii MarHUTHBIN MOTOK MPOHMU3BIBAET IUIOCKYIO MOBEPXHOCTH IJIOMIAJBI0 3 cM2 MpPHU MHIYKIHU
nosist 0,24 TA, ecinu HopMaib, K TOBEPXHOCTH PACIIONIOKEHA 1Mo yriIoM 60° K BEKTOPY UHAYKIIUH.

11. Onpenenute MHAYKTUBHOCTh KAaTYIIKH, €CIM MpPH yBEITUYEHUM TOKa B Hell Ha 2,2 A 3a 50-10-2c
MOSABJISIETCA CPEIHSIA 3AC CAMOMHIYKIMH, paBHas 1,1 B.
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12. B npoBoanuke mmmHoW 0,5 M, ABHXKyIIeMcs co CKOpocThio 3,0 M/C MEepHeHIUKYISIPHO CHIIOBBIX

JIMHUH OAHOPOJHOrO MarHuTHoro mosis, Bo3HukaeT JIJIC 6,0-10-2 B. Onpenenute HWHAYKIWIO

MarHMTHOI'O HOJIS.

13. Omnpepenute MarHUTHBIA TMOTOK, MPOXOASIIUN uyepe3 MPSMOYrOJbHYIO IUIOIMIAIKYy CO CTOpPOHAMU

20x40 cMm, ecu oHa MOMEIEHA B OJJHOPOJHOE MarHuTHOE ToJie ¢ muaykiuei 5,0-10-2 TA nox yrimom 60°

K JTUHUSIM MUHTYKIIUH TTOJISL.

14. Omnpenenute D/1C unaykuu, Bo30yXaaemMylo B KOHType, eciau B HeM 3a 0,01 ¢ MarHUTHBIN MOTOK

paBHOMepHO yMeHbaercs 0,5 m1o 0,4 B6, uto6s! B KoHTYpe Bo30y)nanack I/1C nanykuun 3,8 B.

15. Omnpepenute NpOMEXYTOK BPEMEHM, B TEUEHUE KOTOPOIO MATrHUTHBIA IOTOK, MPOHU3BIBAIOLIUI

KOHTYD, noJbkeH yBenuauthes ot 0,01 go 0,20 BO, utoOs! B KOHTYpe Bo30y)kaanack I/1C naayknuu n B.

16. Omnpenenure D/C MHIYKIIMKA HAa KOHIAX KPBUILEB CAMOJIETA, UIMEIOIIUX JUTMHY 12 M, €ClTi CKOPOCTb

€ro Mmpu TOpU30HTaNbHOM mojeTe 250 M/c, a BepTUKajdbHAs COCTABIAIOIIAS MAarHUTHOW HHIIyKIUU

3eMHOT0 MarHetusma 5,0-10-5 TA.

17. B ogHOponHOM MarHUTHOM moje moj yriom 30° K HampaBlIEHUIO BEKTOpa MHAYKIMHU, BEIMYUHA

kotoporo 5,0-10-3 TA, aBuXeTcs MPOBOJHUK CO CKOPOCTHIO 10 M/C; BEKTOP CKOPOCTH MEPIICHANKYIISIPCH

poBOAHUKY. Onpenenure JIMHY NPOBOJAHMKA, eciii B HeM HaBoauTtcs D/C, pasnas 2,5-10-2 B.

18. Tpaktop oOmero nasHaueHus K-700 wmmer co ckopocteio 28 km/4. Ompenenute pa3sHOCTh

MOTEHIIMAJIOB Ha KOHIAX NepeaHel OCH, eClM JUIMHA €€ OKOJO 2,6M, BepTHUKaJbHas COCTABIISIIOIIAS

MarHuTHOro noss 3emiu 5,0 10° TA.

19. Yemy paBna DJIC camMOMHIYKIIMHM, BO3HUKAWOIIAs B KaTylIke ¢ MHAyKTUBHOCThIO 2,0-10-2 I, B

KOTOpoOi Tok cuioit 7,5-10-2 A ucuesaer 3a n c?

20. MarnuTHOe nose kaT yuku ¢ uaayktuBHocTeio 0,1 I o6magaer sueprueit 0,8 k. YUemy paBHa cuiia

TOKAa B KaTyIIKe?

21. TlpoBomouHas mpsiMOyroibHas pamka co cropoHamu 20 u 30 cM pacmoiiokeHa B OJHOPOIAHOM

MarHMTHOM I10JI€ U MEPIEHAUKYIISIPHA CUIIOBBIM JIMHUAM. OmpenenuTe UHIYKIUIO 3TOr0 MoJis, €CU Ipu

ero ucuyesHoBennw 3a 1,2-10-2 ¢ B pamke HaBoautcs cpenusis DJ1C 3,5 mB.

22. Yemy paBHa WHAYKTUBHOCTh KaTYIIKH, €CIIM MPOTEKAIONIUH 10 Hel Tok cuioit 0,15 A co3maeT moTok

MarHuTHo# uHIykImu 7,5-10-3 B6?

23. Yemy paBHA WHAYKTUBHOCTH MTPOBOJIHUKA, B KOTOPOM IIpH BO3pacTaHuu Toka oT 1,5 1o 1,8 A3anc

Bo30yxknaerca DJIC camonnaykiuu 0,9 B?

24. 3a kakoW MPOMEXYTOK BPEMEHH B KOHTYPE HHAYKTUBHOCTHIO 2,0-10-5 I mpu nu3meHennu Toka Ha 0,5

A Boznukaet OJIC camonnnykuuu 10 B?

25. OmpenenuTe WHIYKTHBHOCTh KAaTYIIKH, eciad Hpu Toke 3,0 A MarHuTHOe mojie B Hel oOiamaer

sHeprueit 6,0-10-2 Jx

26. DnekTpuyeckas Ienb codpaHa MO cXeMe, MPEJCTaBICHHONH Ha pucyHke. CONPOTHUBICHUE y4dacTKa
1enu 1 paBHO CONPOTUBIIEHHIO ydacTKa 1enu 2. CpaBHUTE TOKH, KOTOPBIE OKaXKYT aMIIEpMeETpsl A
u A cpa3y rociie 3aMbIKaHus KIIo4a.

l

al
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Pa3nen S KoJsieOanust 1 BOJIHBI
Tema 5.2 DyleKTPOMarHuTHble KOJ1e0aAHUS U BOJIHBI

I[IpakTuyeckoe 3ansaTue Ne9 Pemenne 3a1a4 Ha BUJAbI CONNPOTHBJIEHUI B LEeNsAX
nepeMeHHOro Toxka. @opmyJibl TpancgopmaTopa

Heas: chopmupoBaTh HOHUMaHKUE PoiH (HU3UKU B (POPMUPOBAHUU KPYro3opa U (HyHKIIMOHATEHOU
IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUS MPaKTHUECKUX 3a/ay; A1 OOBSICHEHHUS YCIOBUN NPOTEKAHUS
(bu3MUYECKUX SIBICHUN, YMEHHUS BBIMOJIHATH pacdyeTHbIE M TpadUyecKue 3aqadd, U3yIUTh CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJeOaHUs B KOHTYPE, BUIbI COIIPOTUBIICHUS B IIEMH IEPEMEHHOT0 TOKA, UX OTIUYUS
1 OCOOEHHOCTH.

MarepuajibHoe o0ecnieyeHue:

WHAWBUIYAIbHOE 33/IaHUE, KOHCIICKT JICKIIHIA, CIIPABOYHBIC MATCPUAITHI.

Yka3zaunue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOPETHUYECKOM M IpakThdeckou. Ilocne
M3Y4YEeHUS] TEOPETUYECKOr0 MaTepuaja MOXKHO MPHUCTYNaTh K BBINOJHEHUIO MpakTH4eckod yactu. OHa
COCTOMT M3 JBYX W Ooyiee 3amad Jjisi CaMOCTOSITENILHOTO BBHIMONHEHUs. He 3a0bIBaiiTe 0 mpaBMIIBHOM
odopmiiennu pemeHus. Ha BbIMOTHEHNE MPAKTUYECKOTO 3a/1aHUsl OTBOJUTCS JIBa aKaIEMUYECKUX Yaca.

3aganue:

O3HaKOMBTECh C TEOPETUYECKUMU CBEICHUSMU UCIONB3YS CCHUIKY
https://znanium.com/catalog/product/1012153, §54.55, 56 Bemmcas hopmybt
OoTMeYeHHbIe cKkoOkamu , Hanpumep( 54.1)

Pemmte 3amaun, camMOCTOSTENIEHO HCHONB3YS HPHUMEPhI M KPATKHE TEOPETUUYCCKUE
CBEICHHUS.

ITopsinok BbINOJHEHHS PadOTHI:
1. Wsyuwre u Bomuimute GOpMyJibl 110 TaHHOM TeMe B BUJE KPATKOTO KOHCIIEKTa
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemnre caMocTOsITENHHO 3a1a49u
4. Bemonaute Tect https://znanium.com/catalog/product/1012153, crp 334 -
Ilepemenusniii Tok; ctp 336 Tpancdopmarop

KpaTKue TCOPETHYECCKUE CBCACHUSA

TpaHchopmaTop
BUJIBI MOBBIIIAIOIINN MHOHIKAIOIINN

Omnpenenenue Tpancdopmarop, y | Tpanchopmarop, y
KOTOpOTO YHUCIIO | KOTOPOTO YHUCIIO
BUTKOB BO | BUTKOB BO
BTOpPUYHOU OOMOTKE | BTOpUYHOU OOMOTKE
Oomplie, 4yeM B | MEHbIIE, 4YeM B
MIEPBUYHOMN MIEPBUYHOMN

Pucynok
Koaddurment n<l n>1
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Tpanchopmauu L& _o Uy _ 1,_s,
82 a)z U 2 Il Sl
KI1J1 tpancopmaropa P
ﬂntpancd)opMmoPa =t 100% =~ 99%
3

COHpOTI/IBJIeHI/IH B ICTIM IIECPECMCHHOT'O TOKa

[TpuGopst Pesucrop Karymky nnaykrussocteio L | Konnencarop emkoctsio C
conpotuieHuemM R
Cxema R L c
e AR —|
L
U U
U o -0 L o=
C O~ 0 0 —
njia TOKa I\L) — 1 dSwan |(t)=705in(a)t—£) I(t)=CU0aJsin(wt+E)
ol 2
Cnasur da3 ¢=0 Y,U usmensierca B | Hampsokenue onepexaer Tok | Hanpskenue orcraer ot
OJIMHAKOBBIX (hazax, a 31 | ga ¢ =~ =9Q° Toka Ha ¢ =~ =90°
SHEPrusi pacXOAUThCS Ha 2 2
TEIJIOBOE JIEUCTBUE TOKA
Comportusie
l
Hue R=%% (1+at) X=t
1. popmymna S Xi=o L oc
2. 3aBUCHMOC R R
TL L R )
C
COIPOTHUBIIEH
HIO oT 0 >
4acrora w n ot i -
A - ® 0 [0
AKTHUBHOC — COITPOTUBJICHHC, Emnucinue -
CONPOTUBJICHUC 00YCIIOBJIEHHOE SIBJICHHEM CONPOTHUBIICHNUE,
3. noTpeduTes, CaMOWHIYKIIUU 00yCIIOBIIEHHOE HAaJIM4HUeM
ompejenenue | IPeoOpasyrouero E€MKOCTH B LI€TIN
MOJIBOJUMYIO K HEMY
SHEPTHIO B APYTUe BUIBI
SHEPrUM
3akon Oma Ut U U
10=2® Iy =% lo =3
R Xy c

— T
[MosHOE CONPOTUBIIEHHUE LENHU TIeEpeMeHHOro Toka: Z= VR? + (wL — E)

3akon Oma 4 AMIUIMTY IHBIX 3HAUCHUHN CHUJIBI TOKA |o 1 HAIIPSKECHUA Uo B €I IEPEMEHHOI'0 TOKA:
2 142
|0: Uo/ R? + (a)L _E)

PeakTHBHOE — COITPOTUBIICHHUEC HOTpe6I/ITeJ'I${, HE HDGO6D33VIOHIGFO IMOABOAUMYIO K HEMY DHEPIUIO B

Apyrue BUJbl BHEPTHU (H-p pakeTa) XZXL-XC:(DL-LC ;
[0

X >X¢ — MHIYKTUBHBIN Xapaktep; X =X, — pe30HaHC; X>X| — EMKOCTHBIA XapaKTep

JleiicTByIOIllee 3HAYEHME MOINHOCTH TEPeMEHHOro Toka (P) — BelWYMHA, YUCICHHO paBHAs
MOIITHOCTH TIOCTOSTHHOTO TOKa Ppocr, MPH YCIOBHH, YTO 00a TOKa 3a OJMHAKOBOE BpEMs, paBHOE
NepuoJly MepeMeHHOro Toka 7, Ha paBHBIX pe3ucTopax R BbLIEIST paBHbIE KOJIMYECTBA TEIUIOTHI Q.
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IR I 2 o
P:OTon%:IZJ—;. JleiicTByroliee 3HAYCHHWE MOIIHOCTH TIEPEMEHHOTO TOKA YacTO Ha3bIBAIOT

AKTHUBHOM MOIIHOCTBIO.

IIpumepsbl pemieHust 3aaa4

1. Karymka uaayktuBHocTbio 0,1 I'H ¥ akTUBHBIM compoTuBieHHEM 25 OM BKIIOYEHA B CETh
IIPOMBIIIJICHHOTO NEPEMEHHOI0 TOKAa CO CTaHAAapTHOM yacToTod. OmnpenenuTe TOK B KaTyIIKe, €ClIU
HanpsbkeHue Ha ee BBogax 120 B.

Jlano: =Y. X =+/252 + (4-3,14 -50-0,1) 2 =

KaTylikKa < :f/m _ =+/625+986 = /1611 = 40,1 Om

L=0,1T#n ~JR? +(@)? = ||, =120 .,
=JR? + @mL)? 40,1

R=25 Om

v=50T1

U=120B

,=?

2. Ha xonxo3Hyl0 MOJACTAaHIMIO TMOCTyHaeT TOK HampsbkeHuem 6600 B. mepBuunHas oOMOTKa
tparcopmaropa noactannuu umeet 3300, a Bropuunas 110 ButkoB. Onpenenure padbodce HAPSIKCHIES
B KOJIXO3HOHM AJIGKTPOCETHU U MOTPEOISIEMYI0 MOIIHOCTh cuia Toka B cetd 200 A moTepsMu SHEPruu B
TpanchopmaTope nmpeHeOpeyb.

JaHo: o _ Uy u, - 6600 -110 _ 220 B
Tpancdopmarop o Uy 3300

Us=6600 B U= | 2220.020-4410%Br—44 kBT
®1=3300 B P2=U5-1,

®,=110

1,=200 A

U, Po=?

3. Karymka unayktuBHOCTbIO 0,1 I'H M akTUBHBIM compoTHBiIeHHEM 25 OM BKIIOYEHA B CETh
MIPOMBIIIJIEHHOTO MEPEMEHHOT0 TOKa CO CTaHAApTHOM yacTtoToi. OmpenenuTe TOK B KAaTyIKe, €CIH
HanpspkeHue Ha ee BBogax 120 B.

Jlagolt KaTymka L x =257 +(4-3,14.50.0,1)" =
L=0,1TH > . ,
R=25 Om %= -.\_n'IR - + 1{: — = W HBEIS4HUELR = 1611 = 0,10
v R 1 (esly” 20 <34

_ W I =
U=120B o . | = 40,1
|y=? | =R + {2l s

4. Cuna ToKa B IepBUYHON 00MOTKe Tpancopmaropa 0,5 A, HanpsbkeHue Ha ee KoHuax 220 B, Bo
BTOpPUYHOU 00MOTKe cooTBeTcTBeHHO 8 A 1 12 B. Onpenenure KIIJ] Tpancdopmaropa.
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Jano: Tpanchopmaropa P . 12-8 -
1,=0,5 A N="2100%= | "7 330.05 100% = 87%,
1,=8 A P

U,=220 B .

S 2B LT

n=? U,

Pelmnutns 3agaun
(n - HoMep awezo sapuanma no cnucky)

1. Cwia Toka B mepBUYHOM oOMOTKe Tpancopmaropa 0,2 A, HanpspbkeHue Ha kiemmax 220 B.
Onpenenure HampspKEHUE W CHITY TOKa BO BTOPUYHON 0OMOTKe TpaHchopmaropa, eciau kodhduiueHt
tpanchopmaruu 0,2.

2. [lepBuunas obmotka Tpanchopmartopa comepxkutr 800 BuTKOB, BTOopHuHas 3200. Omnpenenute
Kod(ppurmeHT TpaHchopMaIum.

3. Cuiia ToKa B CeTH M3MeHseTcs mo 3akoHy I = 8,5 sin o t. Kakoe KOJIM4eCTBO TEIIOTHI BBIACIHUT
AIIEKTPOKAMUH 3a 2 "aca padoThl, eciiu ero conpotusieHne 80 Om?

4, Cuna Toka B nmepBU4YHON 00OMOTKe TpaHchopmaropa 0,6 A, HampspkeHue Ha ee konnax 220 B; Bo
BTOpu4HOU 00MoTKe 6 A 1 14 B. Onpenenute KII1/] Tpanchopmaropa.

5. B mepBuuHOl 00MOTKe moBBImAoIero tpancpopmaropa 80 BUTKOB, a BO BTopu4HOM 1280.

Hanpsokenne Ha koHuax nepBuyHoi ooMotku 120 B, a BenmuunHa Toka Bo BropuuyHOoi oOMoTtke 0,25 A.
Omnpenenurte MoJe3HYI0 MOITHOCTH TpaHcopmaropa.

6. JIist TpaHCHIAnuK paaronepead IPUMEHSIOT TIOHWKAOIINKA TpaHchopMaTop ¢ HanpsokeHueM 480
B 1o 30 B. Ompenenute momuocth Tpanchopmaropa ¢ KIIJ 96%, ecnu k Hemy moakimtoueHo 100
penpoIyKTopoB, moTpedstomux Tok 0,008 A.

7. Onpenenute yroa moBOpOTa BHUTKA B OJHOPOJHOM MAarHHUTHOM IIOJIe, 3Has, YTO MaKCHMalbHOE
3Hayenue Toka 1002 A, a Tok B JaHHbIM MomeHT 100 A.

8. Omnpenenure ko3PpPUIHEHT TpaHCHOPMAIIMKM 3BOHKOBOI'O TpaHC(POpPMATOpa, MUTAEMOTO CETEBBIM
TOKOM c HanpsbkeHueM 220 B, eciiu npeoOGpa3oBaHHbBIN TOK UMeET HanpsikeHue 2 B.

9. [TepBuynas oOMOTKa MOBBIMIAIOLIET0 TpaHcpopmaropa umeer 45 BUTKOB, a BTopuuyHas 900
BUTKOB. [lepBuuHas kaTyllKa BKJIIOYAeTCS B CETh NEPEMEHHOro Toka ¢ HampspkeHueMm 120 B. Kakoe
HanpsbkeHue OysieT Ha 3a)KMMax BTOPUYHOM 0OMOTKH?

10. DnekTpuueckas ayra JO0JKHA TopeTh moj Hampspkenuem N B, a B cetn 220 B. CkoibKO BUTKOB
JI0JDKHA COZIepKaTh BTOpUYHAs 0OMOTKA, €CIM B IEPBUYHON OOMOTKE, BKIIIOUEHHOH B ce€Th, 385 BUTKOB?
11. B nepBuuHON 0OMOTKE MOBBIIIAIOIIETO TpaHCc(PopmaTopa N BUTKOB, BO BTOpuyHON — 2000 BUTKOB.

Kakoe HampspkeHMe Ha 3aXHMMax BTOPUYHOM OOMOTKM MOXHO TOJYYUTh, €CIM BKJIIOYUTh
TpaHcpopmaTop B ceTh ¢ HanpskeHuem 110 B?

12. Karymka umHAyKTHBHOCThIO 20 MI'H BKJIIOYUEHA B CETh MEPEMEHHOI0 TOKa ¢ 4YacToTod N I'm.
Omnpenenute MHIYKTHBHOE COTIPOTUBICHNE KATYIIIKH.
13. Kowiercatop eMkocthio 8-10™d) BK/IrOUeH B ceTh mepeMeHHOro Toka ¢ yactotoii 50 I'ir. OnpenetuTs

CWJIy TOKa Ha Y4acTKE€ LEMU C KOHAEHCATOPOM, €CIM CONPOTUBIIEHHE MOABOAALUIMX NpoBoAoB N Om, a
HanpsDKEHHWE Ha BCeM ydacTke uenu 12 B.

14.  Kak U3MEHHUTCS MHIYKTUBHOE CONPOTHUBIICHHE KATYIIKH, €CJIM €€ BKIIOYUTH B IIETIb IEPEMEHHOTO
ToKa ¢ yactoroi 10 xI't, BMmecTo 50 I'11?

15. [Tepuunas obmoTtka TpaHcdopmartopa comaepxkut 800 BuTKOB, BTOopHuHass 3200. Ompenenute
ko3¢ dunreHT TpaHchopMaIuu.

16. Karymka WHAYKTUBHOCTBIO N I'H, akTUBHBIM comnpoTuBieHHeM 25 OM BKIIOYEHAa B CETb
MIPOMBIIIJIEHHOTO MEPEMEHHOT0 TOKa CO CTaHAapTHOW YacTtoToi. Ompenenute TOK B KaTylIKe, €CiIH
HanpspkeHue Ha ee BBogax 120 B.

®opma nmpeacTasJieHus pe3yJbTarTa:

BbInonHuTh 3a1aHue B TETpaan AJs MPAKTHUECKUX paloT.
Kpurepun onenkmn:
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3a MpaBUJILHO BBIOJHCHHOE 33/JaHHE BHICTABJISICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATEIbHAS OlleHKa — 0 OaioB.
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 «HeyoosiemeopumenvHoy svicmasisencs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.2 DyleKTPOMArHuTHbIE KOJI€0AHUS U BOJHBI

IIpakTnyeckoe 3ansaTHe Nel0 D1eKTPOMATHUTHBIE KOJIe0AHUS W BOJIHBI

Hean: chopMupoBaTh NOHUMaHUE POJIA (HU3UKK B (OPMHUPOBAHUU KPYrozopa U GyHKIIHOHATBHOM
TPaMOTHOCTH UYEJOBEKa [UIS pEIICHHS MPAKTUYSCKUX 3a/1ad; YMEHHUS BBIMONHITH pacdeTHhIC U
rpaduyeckue 3aJadd, U3Y4YUTh CBOOOJHBIE JIIEKTPOMATHUTHBIE KOJNEOAHHS B KOHTYpE, BHJIBI
COIIPOTHBIICHUS B IICTIH MEPEMEHHOTO TOKA, UX OTJIMYUS M OCOOCHHOCTH.

MartepuajibHoe obecrieyeHmne:

WHAMBUIYAILHOE 3a/IaHUE, KOHCIICKT JICKIIHIA, CIIPABOYHBIC MATCPUAITHI.

Yka3zanue:

[IpakTHueckoe 3aHATHE COCTOMT U3 JBYX YacTed — TEOPETHUYECKOM M IpakThdeckou. Ilocie
M3YYEeHUS TEOPETUUYECKOr0 MaTepuaia MOXXHO MPHUCTYNATh K BBIIOJHEHUIO MpakTHueckoil uyactu. OHa
COCTOWT W3 ABYX M Ooyiee 3amad Jjisi CaMOCTOSITEIBHOTO BBINIONHEHHUS. He 3a0piBaiiTe 0 MpaBUIBHOM
odopmiieHnH perieHus. Ha BeIMmoTHEeHne MPaKTUYECKOT0 3a/IaHKs OTBOJIUTCS 06d aKaJEMUYCCKUX Yaca.

3aganue:

O3HAKOMBTECH C TEOPETUYECKUMH CBEACHUSAMH HCITONIB3YS CCHUIKY
https://znanium.com/catalog/product/1012153, §57 Beinucas GOpMYJIEI OTMEYEHHEIE CKOOKAMH
HanpuMmep( 57.1) u 1.1.

Pemnre 3amauun, caMoCTOATENEHO UCTIONIB3YSI PUMEPHI U KPATKHUE TEOPETUYECKHUE CBEICHHUS.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. MW3yuuTe u BeIUIIATE GOPMYIIBI ITO JAHHON TeMe B BHJIE KPATKOTO KOHCIIEKTA
2. Pa3bepure nmpuMeps! peIICHHBIX 33124
3. Pemure caMOCTOATENBHO 3a1a4d
4. Bemonanute TtecT https://znanium.com/catalog/product/1012153, ctp 337 «DaeKTpOMAarHUTHLIE
BOJIHBD»
Kparkue TeopeTuueckue cBeieHHs
DJIEKTPOMATHUTHbIE KOJIeOaHUS
Onpenencuue Hesaryxaromue koseOaHusi, BO3HHKAIOIIUE IO/ JCHCTBUEM BHEIIHEH
nepuondecku nm3menstonercs JC e=gocosmt
[Tpouecc [Iporiecc, TpuU  KOTOPOM 3JICKTPOMATHUTHOE IOJIE TIEPUOTUUCCKU
N3MCHJSCTCA 110 BpeMeHI/I
VYcaoBue ITocnenoBarensHOE COETUMHEHHE:
BO3HUKHOBEHMUS 1) KoHIEHCAaTOpa, HAKATUTMBAIOIIETO YHEPTHIO IEKTPHUECKOTO TOJIS;
KoJiIeOaHuit 2) KaTyIIKN HaKaITMBAKOIICH SHEPTHIO MATHUTHOTO TIOJIS;

3) BO3HMKHOBEHHE CBOOOJHBIX KOJICOAHHWH B KOHTYpe OOYCIIOBJICHO
SIBJIGHUEM CAMOWHIYKIINH

[Tpumep OneKkTpruyeckas Lelb, COCTosNlas W3 KOHJEHCATOpa W KaTyIIKH, B
KOTOPOM DJHEprusi >JIEKTPHUUYECKOTrO IOJIS TMPEBpaIlaeTcs B JHEPTHUIO
MAarHUTHOTO TIOJISI U 0OPaTHO
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3aK0oHEBI 12

T=2zJL-C — + l

dopmyna Tomcona =

__ T
ErNre R—Q A‘E
1
0 zﬁ 1. Boie 0 K I»—
. yxKJIeHHbIe KoneOanus. Kimod B «1» — 3apsikaeTcst KOHJEHCATOP.

2. CobOctBennble koneOanus. Kiou «2» diekTpuueckoe Tmole o
MarHuTHoe mojie. YacTh SHEepPTUM TpaTUTCA HA HArpeB mpoBoaoB R—Q
KoJe0aHus 3aTyXarolue.
Jliis mojiep kaHus He3aTYXaIKUX KoineOaHuH MepeBoauM KItod  «1»,
3aTeM B «2». BoIHyKIeHHbIE — He3aTyXarllue KoieoaHus

DHeprus [IpeobpazoBaHue YHEPTHH ITCKTPHUSCKOTO TOJS B SIHEPTUIO MATHUTHOTO
0JIL ¥ HA00OPOT MO rapMOHUYECKOMY 3aKoHY E, «>E,

Rup=0 - e

cobcreennbie DMK o

E.=E.; vo=const
cu? _LI?
S22

2
CuU?=L/?

3HeKTp0MaFHI/ITHLIe BOJIHBI

Onekmpomaenumuas eorna (OMB) — pacnpocTpaHeHHE 3JIEKTPOMATHUTHOTO TOJS B IPOCTPAHCTBE C

TCUCHHUECM BPCMCHU.

. At
paccrosinue ot paguonokanuonHoit cranuuu (PJIC) go oObekra: AS = CT ,

OMB (B 3aBUCHMOCTH OT JJIMHBI BOJIHBI A) €T HA AUANa30HbI:
1) anunnbie A > 1000 Mm; 3) xopotkue 10 < A <100 m;

2) cpeanue 100 < A <1000 wm; 4) ynpTpakopotkue A < 10 m.

CKOpOCTB BOJIHBI B CPEAC 3aBUCHUT OT SJICKTPUICCKUX U MArHUTHBIX CBOMWCTB CpCabl:

C C C
9 = ﬁ:;; —= v/ Eu=n>1- onrtryeckasi MIOTHOCThH CPEIbI

9
Jymaa BostHEI A=9*T = — B CpeJie; JUis Bakyyma Ag=c *T = <

<

cT_c _2
A =—=—= n°; c- cKopocmb IMé 6 eaKyymy uiu 6 eo3oyxe- 3*108m/c

IIpumeps! pelenus 3agay

1. Cua TOKa B CeTH HM3MEHsETCs 1O 3akoHy 1=4,2 Sinwt. Kakoe KOIWYeCTBO TEIIOTHI BBIICIUT

3JIEKTPOKaMUH 3a 1 4 paboThl, eciau ero conpotusieHue 70 Om?
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JlaHo: Q=I° Rt lm=4,2A

INEKTPOKAMUH i=l,Sinwt 1,=0,707-4,2=3A

- H —n2 3 6 —

i=4,2 sinwt = tn _o707.1 | Q=3"703,6:10°2,310° =
. V2

t=3,6-10°c =2,3 MJIx

R=70 Om

Q=?

2 B ycraHOBKax Ijsi 3JIEKTPOTHAPABINYECKONH O0OpabOTKH MaTepUalioB KOHIACHCATOPHI pabo4yero
KOHTYpa SIBIISIIOTCS ©MKOCTHBIMM  HAKOMUTENSAMU dSHepruu. Ompeaenure HAUMOOJBIIYI0  CHITY
KPaTKOBPEMEHHOTO TOKa, BO3HUKAIOLIEIO B IIEMU MPU HPSIMOM paspsake TaKoro KOHJEHCAaTopa Ha
MIPOBOJHHUK, €CJIM U3BECTHO, YTO 3aHECEHHas 3Heprus B kKoHaeHcarope 10 x/[, MHAYKTUBHOCTh KOHTYpa
0,03 MxI'H.

JlaHO: K — KOHTYp E,—=Eu
E=10* Ik U
5 i -08-10% =8.10°A
L=310"Tu P
M2
U
[
™V L

Imax ="
Pemntb 3anaun (N - Homep sawiezo 6apuanma no cnucky)

1. Bynyr a1 HacTpOEHBI B PE30HAHC KOHTYPHI NepeAaTunKa U MpUeMHHKa, eciu ux napamerpsl C; = 200
IId, Ly =2 mI'H; C, =100 I1D; L, =4 mI'H?

2. KonebarenbHbIIl KOHTYp COCTOMT M3 KOHJAEHCATOpa eMKOCTbI0O SMK® M KaTyIIKM MHIYKTHUBHOCTBIO
0,2 T'H. Ompenenure MakCUMaJIbHYIO CHUJTy TOKa B KOHJEHCATOpPE, €CJIIM MaKCUMajbHas Pa3HOCTh
MOTEHIMAJIOB Ha 0OKIajkax KoHaeHcaropa 90 B. [Torepsmu Ha HarpeBaHue IPOBOJOB IPEHEOPEUb.

3. DJIC wHaykumuu, BO3HUKAIOUIas B paMKe INPH BpalleHHH €€ B OJHOPOJHOM MAarHWTHOM IIOJE,
U3MeHsieTcs 1Mo 3akoHy e = 12 sinl100 nt. Onpenenure ammIuTyAHOE U AelicTByomiee 3HaueHune D/IC,
IIEpUOJI, 4aCTOTy, MTHOBeHHOE 3HaueHune DJIC nmpu t =n c.

4. MarHuTHBI# TIOTOK B paMKe, PAaBHOMEPHO BpALIAIOMIUICSI B OJHOPOAHOM MAarHUTHOM IIOJIE,
n3Mensiercsa no 3akony @ = 3 - 1072 cos157t. HatinnTe 3aBuCcMMOCTh MTHOBEHHOTO 3HadeHus JDJ1C
MHIYKIIMK, BO3HUKAWOIIEH B pamMke, OT BpeMeHHM. Onpenenure MakCUMalbHOE M JEHCTBYIOLIEE
3Hauenue JJ1C, mepro 1 4acTOTy TOKa.

5. B pamke, paBHOMEpPHO BpalIalOUICics B OJHOPOJHOM MAarHMUTHOM TIOJie, WHAYLHPYETCS TOK,
MIHOBEHHOE 3HAY€HHE KOTOPOTO BBIPAXKAETCsl POpMYIIoi

6. 1 =3sin157t. Onpenenure aMITUTYIHOE, IEHCTBYOIIEEe 3HAYCHUE TOKA, MTHOBEHHOE 3HAaYE€HHE TOKa
ripu 0,N ¢, mepuo 1 4acTorTy.

7. Omnpenenure MakCUMalbHOE M JeiicTByroImIee 3HaueHne nepeMennoi D/1C, Bo3HuKaroel B paMKe pu
ee paBHOMEPHOM BpAIICHHH B OJHOPOIHOM MArHHTHOM IIOJIE, €C/IH MPH YIJIe MOBOPOTA PaMKH Ha 45°
mraoBeHHoe 3HaueHue DJIC 156 B.

8. Onpenenure makcumanbhyo D/(C, 3Has, uTo npu 30° OC nnanykuuu 110 B.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

B konebarensHOM KOHTYpe € WHIYKTHBHOCTRIO N MIH MakCHMMallbHOE HAMpPSHKEHUE HAa OOMOTKax
koHzeHcatopa 200 B. ompenmenmute mepuoj KoimeOaHW CBOOOJHBIX JJIEKTPOHOB B KOHTYpE, €CIH
MaKcUMaslbHas cuiia Toka B KoHType 0,2 A.

Omnpenenure cuily TOKa B KoJiebaTeIbHOM KOHTYPE B MOMEHT IMOJIHOM pa3psaIKku KOHAEHCATOpa, €ClIU
SHEPrus MAarHUTHOTO MOJIS KaTYIIK! 4,8-10'3 Jx, a unnyktuBHOCTD 0,24 T'H.

Omnpenenure HEPTUIO AIEKTPUUECKOTO MOJISE KOHJEHCaTopa eMKOCThio N MK®D, ecnu HamnpsikeHue Ha
ero ooxiaakax 400 B.

Omnpenenure MepuoJ U YaCTOTYy COOCTBEHHBIX AJIEKTPOMArHUTHBIX KOJeOaHUN KOHTYpa, €Cld €ro
UHIYKTUBHOCTH 1 MI'H, a emkocTh 100 HO.

Omnpenenure cuily TOKa B KoJie0aTeIbHOM KOHTYpPE B MOMEHT IOJIHOHM pa3psiiKi KOHAEHCATOpa, eCiu
SHEPrusl MarHUTHOrO 1ot Karymku N Mk, a uaagykruBHocTs 0,12 I'H.

NunykTuBHOCTD KosebaTenbHOro KoHTypa 500 MKI'H, Kakyr0 €MKOCTh CJleAayeT BbIOpaTh, YTOOBI
HACTPOUTH €ro Ha yactoTy 1 mI'?

B ycranoBkax misi 3NEKTPOTMAPABINYECKONH O0OpabOTKM MaTepHaioB KOHJEHCATOp pabodero KOHTYypa
SIBJISIETCS EMKOCTHBIM HaKONHTENNeM 3Hepruu. Onpeaenure HauOONbIIYI0 CHITY KPaTKOBPEMEHHOTO TOKa,
BO3HHUKAIOIIETO B LIEMH TPH MPSAMON paspsiike TaKoro KOHJIEHCATopa Ha MPOBOAHHK, €CIM U3BECTHO, YTO
3anaceHHas ’Heprus B kongeHcarope 10 kJ[x, naayktuBHOCTh KOHTYpa 0,03 MKI H.

KonebaTenbHbIit KOHTYP COCTOUT U3 KOHJEHCATOpa eMKOCThI0 3 MK®D M KaTyIIKU WHIYKTHUBHOCTBIO
2-10 I'n. Onpesienute COGCTBEHHYIO YaCTOTY HIEKTPOMATHHTHBIX KOJCOAHUH B KOHTYPE.

B karymke MHAYKTUBHOCTBIO N 102 I'n COBEpLIAIOTCS AJIEKTPOMAarHUTHBIE KOJIEOaHUs C MEPHOJOM
10%¢c. Onpenenure eMKOCTb CUCTEMBI.

KoneOarenbHblii KOHTYp COCTOMT U3 KOHAeHcaTopa eMkocthio 0,601 Mkd u katymku c
WHJIYKTUBHOCTBIO 10 Tu. Onpexennte mepuox, YacTOTy COOCTBEHHBIX JJIEKTPOMArHUTHBIX
KoJieOaHUM KOHTYpa.

Konnencatop eMKOCTbIO 3.10° mx®, 3apsHKEHHBIA 10 HEKOTOPOTrO MOTEHIIMANA, pa3psKaeTcs, 3aTeM
3apspKaeTCsl uyepe3 KaTyliky ¢ MHAYKTUBHOCThIO 1,8 MKI'H. Ompenenure nepuon xonedanuit. [Touemy
Ka)J10€ TOCIenyolee Kouebanne AaeT Ha 0OMOTKaX KOHJIEHCATOpa MEHBIIIYIO Pa3HOCTh MOTEHIIUAJIOB,
4yeM npebiayiiee?

Omnpenenure MepHoOJ M YacTOTYy COOCTBEHHBIX KojeOaHWN B KOHType mpu emkoctd 2,2 MKD u
uHayktuBHOCTH 0,65 MI'H.

Breruncnute 9actoTy CcOOCTBEHHBIX KonebaHuii B KOHType c compoTuBienunem 0 Owm, ecnu
WHJIYKTUBHOCTH B 9TOM KOHType 12 MI'H, a emkocTs 0, 88 Mx®. Kak u3amMeHHuTCs YacToTa KoJeOaHUM,
€CJIM MOCJIEA0BATEIbHO BKIIOYUTh B KOHTYp €lle N TakuxX *e KoHAeHcaTopa?

UeMy paBeH mepuo]i COOCTBEHHBIX KOJIEOaHUI B KOHTYpE ¢ MHAYKTUBHOCTBIO 2,5 MI'H 1 eMKkocThio 1,5
MK®D? Kak u3aMeHUTCs nepuoj KoneOaHuii, ecli MapayieibHO K KOHAEHCATOPY MPUCOSAUHUTH elle 3
TaKuX e KoHAeHcaTopa?

Pe3zonanc B konebarenbHOM KOHTYpe HacTymaeT mpH 4actore 4,2 kl'm. Omnpenenute MHIYKTUBHOCTh
KaTYyILIKH, €CIIM eMKOCTh KOHZeHcaTopa 2,2 MKD.

B xonebarensHOM KOHTYpe ¢ MHAYKTUBHOCTHIO 0,4 'H U €MKOCTBIO 2:10° @ aMIUTUTYIHOE 3HAUCHUE
toka 0,1 A. Kakum Oyner HampsbkeHHEe B KOHJAEHCATOpEe B TOT MOMEHT, KOT/Ia DHEPrUH
AJIEKTPUYECKOTO W MarHUTHOro Tmojiedl Oyayr onuHakoBel? KosebaHus KOHTypa CUWTaTh
He3aTyXalolUMH.

OnpenenuTsb JIMHY BOJHBI, €cu ee dazoBast ckopocTh 1500m/c, a yactoTa kosnebanuii N I'1r.

Kakoii myTs npoiinet dasza BonmHoBoro aBmxkenus 3a 0,02c, ecnu yactorta konebanuii 2MI 11, a nmuHa
BOJIHBI 150M.

OnpenenuTy 4acTOTYy M3JIY4YEHUs YJIbTPAa3BYKOBOIO T€HEpATOpa, €CIM MOCBHUIAEMBbI UM HMITYJIbC,
coaepxammii 100 BoaH, mpoaomxkaercs N. ¢

Onpenenuts JJIMHY BOJHBI YIBTPAa3BYKOBOTO I€HEpaTopa B aJlOMHHHUH, €CIM 4acTOTa yJIbTpa3ByKa
3MI 11, a CKOPOCTh B altOMUHUH 3, 1 *10° m/c.

Pamnonepenarunk paboraet Ha 9actote 6 MI'11. Ckonbko BOIH HaxoauTcs Ha paccrostHuu 100kM 1o
HaIpPaBIIEHUIO PacIPOCTPaHEHUsI paAMOCUTHATIA?
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®opma npeacTaBJieHus pe3yJbTara:

BbImonHATE 3a/1aHUE B TETPAAN IS IPAKTHYECKUX padoT.

Kputepuu onenkmu:
3a MpaBUIIHLHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TTOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHUE BBICTABIIACTCS OTpUIaTeIbHAas oieHKa — 0 OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUILHBIX OTBETOB
Oyenka «xopouto» evicmagngemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenbHoy svicmasisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

Tema 5.2 DileKTpOMAarHuTHbIE KOJIEOAHUS U BOJHBI

IMpakTnyeckoe 3ansiTue Ne 11 Pemenne 3aga4 no reme: XapakTepucTHKH NePeMEHHOT0
TOKA

Heas: chopmupoBaTh NIOHUMaHKUE PO (GU3NKU B (POPMHUPOBAHUU KPYyro3opa u (HyHKIIHOHAIEHOU
IPAaMOTHOCTH 4YeNIOBeKa Ui PEIICHUs TMPAKTUYECKUX 3a]la4; YMEHUS BBINOJHITH pPAaCcYeTHbIC H
rpaduyecKkue 3aJadd, W3YYUTh CBOOOJHBIC JJIGKTPOMATHUTHBIC KOJEOAHWS B KOHTYpPE, BHJIBI
COIPOTHBIICHUS B IICIH MEPEMEHHOI'0 TOKA, UX OTJIMYHUS K OCOOCHHOCTH.

MarepuanabHoe odecrneyeHue:

WH/IMBUYalIbHOC 3aJ]aHUe, KOHCIIEKT JICKIUH, CIIPAaBOYHBIC MaTEPHAIIbI.

Yka3anue:

[IpakTHyeckoe 3aHATHE COCTOMT W3 JIBYX YacTe — TEOPETHYECKOH M mpaktudeckoit. [locie
W3YYCHHS TEOPETUYECKOr0 MaTepuaja MOXHO MPHUCTYNAaTh K BBITOJHEHUIO MpakTHYeckoi dactu. OHa
COCTOHWT M3 ABYX M Ooyiee 3amay A CaMOCTOSITENBHOTO BhINONHEHHs. He 3a0biBaiiTe O MpaBUIBHOM
odopmitennu pemeHus. Ha BEITIOTHEHUE MPAKTUIESCKOTO 3a/IaHUsT OTBOUTCS JIBA aKaIEMUYCCKUX daca.

3aganue:

O3HAaKOMBTECh C TEOPETUICCKUMH CBEICHUSIMHU UCTIONB3YS CCHUIKY
https://znanium.com/catalog/product/1012153, §57 Beinucas hoOpMYJIbl OTMEYEHHBIE
ckoOkamu , Hanpumep( 57.1) u T.]1.

Pemmte 3amaum, camMOCTOSTENHHO HCHONB3YS MPUMEPhl U KPaTKHE TEOPETUYECKUE
CBEJICHMUSI.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. Usyuwte u Bemmumute GOpMYIIbI IO TaHHOM TeMe B BUJIE KPATKOTO KOHCIIEKTa
2. Pa30epure mpuMepsl peIICHHBIX 3a71a4
3. Pemure caMOCTOSITENBHO 331241
4. Bemomaute  TecT  https://znanium.com/catalog/product/1012153, crp 337
«DNEKTPOMATHUTHBIE BOJIHbBI»
JIEKTPOMAarHMTHbIE KoJIeOaHus
Ornpenenenue Hesaryxaromue konebaHus, BOSHHUKAIONIME MO JCHCTBUEM BHEITHEH
nepuondecku nm3mensromercs JC e=gocosmt
[Tpouecc [Ipouiecc, mpu KOTOPOM BIEKTPOMATHUTHOE TOJE NEPUOAUYECKH
W3MEHSETCA 110 BpEMEHU
VYcnoBue TlocienoBaTenbHOE COeAUHEHNE:
BO3HUKHOBEHHUS 1) KoHAEHCAaTOpa, HAKATUIMBAIOIIETO YHEPTHUIO AIIEKTPUIECKOTO OIS,
KoJieOaHmit 2) KaTyIIKW HAKaIJTUBAIOIIEH YHEPTHUI0 MarHUTHOTO TIOJIS;
3) BO3HUKHOBEHHE CBOOOJHBIX KONICOAHHM B KOHTYpPE OOYCIOBIEHO
SIBJICHUEM CaMOMHIYKIINHU
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[Tpumep DnekTpuueckas ILeNb, COCTOAIIAs W3 KOHAEHCATOpa W KaTYIIKH, B
KOTOpPOM 3HEpPrusi 3JEKTPUYECKOIro IIOJIs MPEBpAIlaeTCsi B JHEPTHUIO
MarHMTHOTO MOJISl U 00paTHO

3aKOHEI 12

T=27JL-C — +

dbopmyna Tomcona =

oot X -T —— R—Q

2zJLC 1. Beinyaenupig konebagus. Kirod B «1» — 3apsikaeTcss KOHIEHCATOP.
w, = 1 2. Co0q Hus. Kimrou «2» anekrpuueckoe mnojie &
JLc MarHuTHoe mojie. YacTh SHEpPruu TPATUTCS HA HArpeB mpoBojgoB R—Q

KOJIeOaHUsl 3aTyXaroIIue.
Jia mopaep:kaHus He3aTyXaroIIUX KojeOaHUW MepeBoauM K4  «1»,
3aTeM B «2». BEIHYKJICHHBIC — HE3aTyXal0IIne KoJIeOaHus

DHeprug [Ipeobpa3oBanue YHEPTUH STCKTPUUECKOTO OIS B SIHEPTUIO MATHUTHOTO

Rup=0 — | moJisl ¥ HA0OOPOT MO rapMOHUYECKOMY 3aKOHY E,«-E,

cooctBennble DMK

E,=E,; vo=const
cu? _L1®

2 2
CU?=LI?

BJIeKTPOMaFHI/ITHBIe BOJIHBI

Onexmpomaenumuasn onna (OMB) — pacpocTpaHeHHE JIEKTPOMArHUTHOTO TOJISl B MPOCTPAHCTBE
C TCYCHUEM BPEMCHU.

o cAt
paccrosinue ot paguonokanuonHoil cranuuu (PJIC) no oObekra: AS = -

DOMB (B 3aBUCHUMOCTH OT AJTUHBI BOJHBI A) ENST HA AUANA30HbI:
1) anunneie A > 1000 Mm; 3) xopotkue 10 < A <100 m;
2) cpeanue 100 < A <1000 m; 4) ynpTpakopoTtkue A < 10 m.

CKOpOCTb BOJIHBI B CpEAC 3aBUCUT OT JJICKTPUICCKUX U MAIHUTHBIX CBOMCTB CpCabl:

C C C
9 = ﬁ:;; —= \/Eu=n>1- ontuyeckasi IIOTHOCThH CPEIbI

9 C
Jnunaa BonHbl A=9*T = - B cpegae; s Bakyyma 4y =c *T = -
cT _c Ay

A ==~ =75 C- CKOPOCHIb IME 6 6AKYYMY UL 6 s030yxe- 3*108m/c

IIpumeps! pelieHus 3aga4

1. Cuna ToKa B ceTH M3MeHseTcsl mo 3akoHy 1=4,2 sinot. Kakoe KOIMYecTBO TEIUIOTHI BBIICIHUT
3JIEKTPOKaMUH 3a 1 4 paboThl, eciu ero conporusierue 70 Om?
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JlaHo: Q=I° Rt lm=4,2A

3JIEKTPOKAMUH iI=lmSinmt 1,=0,707-4,2=3A

i ; —n2 3_ P

1=4,2 sinot l,=1n _0707. | Q=370-3,6:10°~2,3-10° [Ix=
. V2

t=3,6-10° ¢ =2,3 M/l

R=70 Om

Q=?

2 B ycraHOBKax Jyisi JIEKTPOTHUIPABINYECCKON 00paOOTKH MaTepHUaIoB KOHACHCATOPHI pabodero
KOHTYpa SIBIISIIOTCS ©MKOCTHBIMM  HAKOMUTENSAMU dSHepruu. Ompeaenure HAUMOOJBIIYI0  CHITY
KPaTKOBPEMEHHOTO TOKa, BO3HUKAIOLIEIO B IIEMU MPU HPSIMOM paspsake TaKoro KOHJEHCAaTopa Ha
MIPOBOJHHUK, €CJIM U3BECTHO, YTO 3aHECEHHAst 3Heprus B koHnaeHcarope 10 k/[x, MHAYKTUBHOCTh KOHTYpa
0,03 MxI'H.

JIaHO: K — KOHTYp E,=Ey 2.10%
lmax = ———5 =1066-107* =
E = 10" Ix U 3.10
5 2 ~08-10° =8.10°A
L=310° s L o_ut
"
U

L [2E,

™oV L
Imax =?

Pemutnb 3agaun
(n - Homep sawezo sapuanma no cnucky)

30. Bynyt nu HacTpoeHbl B pe30HAHC KOHTYPHI MepeJaTyuka U MpueMHuKa, eciau ux napamerpsl C; = 200
I[ID, Ly =2 mI'H; C, =100 I1D; L, =4 mI'H?

31. KonebarenbHbIil KOHTYp COCTOMT M3 KOHJAEHCATOpa eMKOCTbI0O SMK® M KaTyIIKM MHIYKTHUBHOCTBIO
0,2 T'H. Ompenenure MakKCUMaJIbHYIO CHUJy TOKa B KOHJEHCATOpPE, €CJIIM MaKCUMajbHas Pa3HOCTh
MOTEHIMAJIOB Ha 0OKajkax KoHaeHcaropa 90 B. [Torepsmu Ha HarpeBaHHue IPOBOJOB IPEHEOPEUb.

32. OJIC wHayKnmMW, BO3HUKAIOUIas B paMKe INPH BpalleHHH €€ B OJHOPOJHOM MAarHWTHOM IIOJE,
U3MeHseTCs 1Mo 3aKoHy e = 12 Sin100 nt. Onpenenute ammuTynHOE U AeiicTByromiee 3HadeHune J/1C,
IIEpUOJI, 4aCTOTy, MTHOBeHHOe 3HaueHne DJIC nmpu t =n c.

33. MarHuTHBI TOTOK B paMKe, PAaBHOMEPHO BpALIAIOMIUIICS B OJHOPOAHOM MAarHUTHOM IIOJIE,
n3Mensiercsa no 3akony @ = 3 - 1072 cos157t. HatinuTe 3aBucuMOCTh MTHOBEHHOTO 3HaueHus JJ1C
MHIYKIMH, BO3HUKAWOIIEH B pamkKe, OT BpeMeHU. OmnpenenuTe MaKCUMalIbHOE U JACHCTBYIOIIEE
3HaueHue DJ1C, nmepro 1 4acTOTy TOKa.

34.B pamke, paBHOMEPHO BpaIIAIOLICHiCs B OJHOPOJHOM MArHMUTHOM TIOJe, WHAYLHPYETCS TOK,
MIHOBEHHOE 3HAY€HHE KOTOPOTO BbIpaXKaeTcsi GopMyioi

35. 1 = 3 sin157t. OnpenenuTe aMITUTYIHOE, IEHCTBYIONICE 3HAYEHHE TOKA, MTHOBEHHOE 3HAUYEHHE TOKa
ripu 0,N ¢, mepuo 1 4acTorTy.

36. Onpenenure MakcUMabHOE U JeiicTByomIee 3HaueHne nepeMennoi D/IC, Bo3HuKaroel B paMKe Ipu
ee paBHOMEPHOM BpAIICHHH B OJHOPOIHOM MArHHTHOM IIOJIE, €C/IH TPH YIUIe [OBOPOTA PaMKH Ha 45°
MmraoBeHHOe 3HaueHue DJIC 156 B.

37. Onpenenure makcumanbhyro D/1C, 3Has, uro npu 30°DJ1C naaykim 110 B.
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38

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5l.

52.

53.

54.
55.

56.

57,

58.

. B komebaTebHOM KOHType C WHIYKTUBHOCTBIO N MI'H MakCUMalbHOE HampsDKEHHE Ha OOMOTKAaX
koHzmeHcatopa 200 B. ompenmemute mnepuoj KomeOaHW CBOOOJHBIX JJIEKTPOHOB B KOHTYpE, €CIH
MaKcUMaslbHas cuiia Toka B KoHType 0,2 A.

Omnpenenure cuily TOKa B KoJiebaTeIbHOM KOHTYPE B MOMEHT IMOJIHOM pa3psaIKku KOHAEHCATOpa, €ClIU
SHEPrus MAarHUTHOTO MOJIS KaTYIIK! 4,8-10'3 Jx, a unnyktuBHOCTD 0,24 T'H.

Omnpenenure HEPTUIO AIEKTPUUECKOTO MOJISE KOHJEHCaTopa eMKOCThio N MK®D, ecnu HamnpsikeHue Ha
ero ooxiaakax 400 B.

Omnpenenure Mepuosl U YaCTOTYy COOCTBEHHBIX AJIEKTPOMArHUTHBIX KOJeOaHWN KOHTypa, €CIH €ro
UHIYKTUBHOCTH 1 MI'H, a emkocTh 100 HO.

Omnpenenure cuily TOKa B KoJiebaTeIbHOM KOHTYPE B MOMEHT MOJIHOM pa3psaIKku KOHAEHCATOpa, €Cln
SHEPrusl MarHUTHOrO 1ot Karymku N Mk, a uaagykruBHocTs 0,12 I'H.

NunykTuBHOCTH KoJebaTenpbHOro KOHTypa 500 MKI'H, Kakyl0 €MKOCTh CIEAyeT BBIOpaTh, YTOOBI
HACTPOUTH €ro Ha yactoTy 1 mI'?

. B ycraHoBkax il 3MeKTpOruapaBIMyecKoid OOpaOOTKH MarepualioB KOHAEHCaTop paboyero KOHTypa
SIBJISIETCS EMKOCTHBIM HaKONHTENNeM 3Hepruu. Onpeaenure HauOONbIIYI0 CHITY KPaTKOBPEMEHHOTO TOKa,
BO3HHUKAIOIIETO B LIEMH TPH MPSIMOM paspsi/ike TaKoro KOHJIEHCATopa Ha MPOBOJIHMK, €CIIM M3BECTHO, UTO
3anaceHHas ’Heprus B kongeHcarope 10 kJ[x, naayktuBHOCTh KOHTYpa 0,03 MKI H.

KonebaTenbHbIit KOHTYP COCTOUT U3 KOHJEHCATOpa eMKOCThI0 3 MK®D M KaTyIIKU WHIYKTHUBHOCTBIO
210 I'n. Omnpenennure COOCTBEHHYIO YaCTOTY 3JE€KTPOMAarHUTHBIX KOJ€OaHUM B KOHTYpE.

B karymke MHAYKTUBHOCTBIO N 102 I'n COBEpLIAIOTCS AJIEKTPOMAarHUTHBIE KOJIEOaHUs C MEPHOJOM
10%¢c. Onpenenure eMKOCTb CUCTEMBI.

KoneOarenbHblii KOHTYp COCTOMT U3 KOHAeHcaTopa eMkocthio 0,601 Mkd u katymku c
WHIYKTUBHOCTBIO 10 Tu. Onpexennte mepuox, YacTOTy COOCTBEHHBIX AJIEKTPOMATHUTHBIX
KoJieOaHUM KOHTYpa.

Konnencatop eMKOCTbIO 3.10° mx®, 3apsHKEHHBIA 10 HEKOTOPOTrO MOTEHIIMANA, pa3psKaeTcs, 3aTeM
3apspKaeTCsl uepe3 Karyliky ¢ MHAYKTUBHOCTHIO 1,8 MkI'H. Omnpenenure mepuon xonedanuit. [Touemy
Ka)J10€ TOoCIenyolee Kouebanue AaeT Ha 0OMOTKaX KOHJEHCATOpa MEHBIIYIO Pa3HOCTh MOTEHINAJIOB,
4yeM npebiayiiee?

Omnpenenure MepHoOJ M YacTOTYy COOCTBEHHBIX KojeOaHWN B KOHType mpu emkoctd 2,2 MKD u
uHayktuBHOCTH 0,65 MI'H.

Breruncnute 4actoTy cOOCTBEHHBIX KoyiebaHMii B KOHType ¢ compotuBieHuemM 0 Owm, ecnu
WHJIYKTUBHOCTH B 3TOM KOHType 12 MI'H, a emkocTh 0, 88 Mx®. Kak n3amMeHuTCs YacTora KojieOaHuM,
€CJIM MOCJIEA0BATEIbHO BKIIOYUTh B KOHTYp €lle N TakuxX *e KoHAeHcaTopa?

UeMy paBeH Iepuo]i COOCTBEHHBIX KOJIEOaHUH B KOHTYpE ¢ MHAYKTMBHOCTBIO 2,5 MI'H 1 eMKocTbio 1,5
MK®D? Kak u3MeHuTCs nepuoj KoneOaHuid, ecli MmapaielbHO K KOHAEHCATOPY MPUCOSAUHUTL erle 3
TaKuX e KoHAeHcaTopa?

Pe3zonanc B konebarenbHOM KOHTYpe HacTymaeT mpH 4actore 4,2 kl'm. Omnpenenute MHIYKTUBHOCTh
KaTyILIKH, €CIIM eMKOCTh KOHJIeHcaTopa 2,2 MKD.

B xonebarensHOM KOHTYpe ¢ MHAYKTUBHOCTHIO 0,4 'H U €MKOCTBIO 2:10° @ aMIUTUTYIHOE 3HAUCHUE
toka 0,1 A. Kakum Oyner HampsbkeHHEe B KOHJAEHCATOpEe B TOT MOMEHT, KOT/Ia DHEPrUH
JJIEKTPUYECKOTO W MarHUTHOro Tmojied Oyayr onuHakoBel? Konebanusi KOHTypa CUMTATh
He3aTyXalolUMH.

OnpenenuTs JJIMHY BOJHBI, €CTH ee azoBas ckopocTh 1500m/c, a wacToTa konebanuii N I'1r.

Kakoii myTs npoiinet dasza BonmHoBoro aBmxkenus 3a 0,02c, ecnu yactorta konebanuii 2MI 11, a nmuHa
BOJIHBI 150M.

Onpenenuts 4acTOTY M3JIY4YEHHUsl YJIBTPAa3BYKOBOTO T'€HEpPATOpPA, €CIM IMOCBUIAEMBIH UM HMIIYJbC,
coaepxammii 100 BoaH, mpoaomxaercs N. ¢

Onpenenuts JJIMHY BOJHBI YIBTPAa3BYKOBOTO I€HEpaTopa B aJlOMHHHUH, €CIM 4acTOTa yJIbTpa3ByKa
3MI 11, a CKOPOCTh B altOMUHUH 3, 1 *10° m/c.

Pamnonepenarunk paboraetr Ha yactote 6 MI'. Ckoybko BOJH HaxoauTcst Ha pacctossHuu 100kM 1mo
HaIpPaBIIEHUIO PACPOCTPaHEHUsI paAMOCUTHATIA?
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@opma npeacTaBJieHus pe3yabTaTa:
BrimorHuTE 3a1aHKe B TETpaan IS MPAKTUICCKUX PaboT.

Kpurepun oneHku:
3a mpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIIAETCS TOJIOKHUTEIbHAS OLleHKa — | Oasu.
3a HeMpPaBWIIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS olleHKa — 0 0auIoB.
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 «HeyoosiemeopumenvbHoy svicmasisiencs 3a menee 60%0 nmpaBUIBHBIX OTBETOB

Tema 5.3 OnTuka

IIpakTuyeckoe 3anaTue Ne 12 Pemenue 3aga4 no teme: 3aKOHbI reOMETPHUYECKOI ONTUKH.

Heasn: chopmupoBaTh HOHUMaHKUE pOJH (PU3UKU B (POPMUPOBAHUU KPYro3opa U (hyHKIIMOHAIBHOU
rpaMOTHOCTH Y€JIOBCKaA JIsI PCIICHUA IMPAKTUYCCKUX 3alda4d, U3YYHUTb 3aKOHLI PACIIPOCTPAHCHUA CBETA.
Xox myueil. 3aKOHBI OTPAXKEHUSI U IIPEJIOMIICHUS ¥ IPUMEHSATD UX IIPU PEILICHUN

MarepuanbHoe oOecnedeHue: TETpaab I TMPAKTUYECKUX pabOT, pydKa, METOJIUYECKUE
PEKOMEHIALUH 110 BBIIOJIHEHUIO PA0OTHI, JIMHEHKa, KapaHJalll.

Yxka3zanme: IIpaktuueckas paboTa COCTOUT U3 JBYX YacT€d — TEOPETHUYECKON M NMPAKTUYECKOM.
ITocne u3yueHuss TEOPETUUECKOrO MaTeprala MOXKHO IIPUCTYNATh K BBIIOJHEHUIO IIPAKTUYECKON YacTH.
Omna coctouT U3 ABYX U OoJiee 3a/1a4 JJIsi CaMOCTOSATENbHOIO BhINIOJIHEHUS. He 3a0biBaiiTe 0 npaBuibHOM

oopmienun peuieHus. Ha BbinosiHeHHe MpakTUYECKON OTBOAUTCS JiBa akajeMudeckux uaca. [lopsaok
BBITIOJTHEHUS paOOThI

IMopsinok BbINOJTHEHHS PA0OTHI:
1. PaccMoTpuTe TeEOpeTHUECKHI MaTepual IO TeMe W TpUMEphl pelleHus 3axad (CMOTpHU
METOAMYECKOE MTOCOOHeE).

2. Pemmre camocrosiTenbHyto padoty. Odopmure perieHne NMCbMEHHO B TETPAIH.

1. Teopus.
3aKOHbBI TEOMETPUYECKON ONTUKHI

|. 3axon npsamonunerinoco pacnpocmpanenusi ceema. céem 8 0OHOPOOHOU cpede pacnpoCmpaHaemcs
NPAMOTUHELHO.

JIyy — MHUSA, BAOJIb KOTOPOH paclpOCTPaHsETCs CBETOBAst SHEPTHSL.
Hoxazamenvcmeo:

1) oOpa3oBaHue TCHEH U MOIYTEHEH OT MPEIMETOB,
2) TIOTJIONICHUE CBETA HEMTPO3PAuHBIMHU MPEIMETAMHU.
s 050 = 3-10° M/C=C; U,y 0 = 2,25.108 M/C; Us cmercie = 2:108 m/c.

Il. 3axon ne3asucumocmu ceemosvix yueli: 1yuu Npu nepecedenuy He 803mywaiom opye opyea.

1. 3axon ompasicenus ceema.

Veon naoenus (@) (ompaosicenust y)— yroi, o0pa3soBaHHBIA nadaowum (OMpaxceHHviMm)
JY4OM M TIEPICHIUKYIISIPOM, BOCCTAHOBJICHHBIM K TTOBEPXHOCTH B TOYKE MAJICHUS JTy4a

(puc. 12).
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Puc. 12. Nagatowmii u 1. Haoarowuii u ompasiceHHbllL Y4 1exncam 8 0OHOU NIOCKOCMU C NePREeHOUK)APOM,

B60CCMAHOGICHHbIM 8 MOYKe NAOeHUs jyua.
OTPaKEHHbIN Nyyn.

2. Yeon naoenus pasen yeny ompaxcenust (a6 = y).

Cneocmsue: « Obpamumocmu ayueti»: Eciv Magaromuii Iyd MyCTUTH 110 HAIIPABJICHUIO OTPAXKEHHOTO, TO HOBBIH
OTPa>KEHHBIN JIy4 HOWAET MO HAIPaBJICHUIO MaIat0IIETO.

Tabmuma 12
OtpaxkeHue
3epkaibHOE Huddysaoe
\L/zr 1n 2n 2/ 1n
1 ’
3epkanrvHoe — OTpaKeHHE TPU KOTOpOM | Jughgpysnoe — OTpakeHHWe, IIpU
OTpaKEHHbBIE Ty4u OCTalOTCSl | KOTOPOM B OTPaXKEHHBIX JIyuyaX HET
TapauIeTbHBIMI mopsiika (MaToBasi IIOBEPXHOCTH)
I\, 3axou npenomnenus ceéema.
o
‘\\\d\ BO3AYX
N VZ HpeﬂOMﬂeHue ceema — U3MCHCHUC HAIIPABJICHHUA JIyda CBCTaA IIPU IIEPEXOAC
CTEKNO o
7 % \%\J Ve U3 OMHOW cpemsl B Apyryto. Yeon npenomnenus () — yrom Mexmy
BO34yX MPCIIOMJICHHBIM JIY4YOM H MECPICHAUKYIAPOM, BOCCTAHOBJICHHBIM N3 TOYKHU
o MaJICHUs Jy4a K TPaHULE ABYX CPEl.

Puc. 13. MpenomneHne cBeTOBOrO /lyya.

1) ayuu, nadarowuil u RNPENOMICHHLLU, AeHCAm 6 OOHOU NIOCKOCMU C NEePREeHOUKYIAPOM,
80CCMAHOBNIEHHBIM U3 MOYKU NAOEHUs YA K HOBEPXHOCMU pa3dena 08yX cpeo;

2) omuowenue SIN yena nadewusi Kk SIN yena npeiomieHus Oisi OAHHBIX Cped ecnmb GeIUHUHA
NOCMOSAHHAS, U HA3bLIBAEMCS OMHOCUMETbHLIM NOKaA3amenem npeilomMieHusi 6mopotl cpeobl OMHOCUMETbHO
nepeoll.

sina n, v,

N, =—=—

sinp n, v,

Cneocmeue: « Obpamumocmo nyyeily. Eciv magaronmil 1yd HapaBUTh 10 MYTH MPETIOMIIEHHOTO, TO
MIPETIOMIJICHHBIH JTYY UAET TIO0 TYTH MaafoIIero.

llonnoe eHympenne ompadiceHue — SBJIEHUE, NPU KOTOPOM CBETOBOE MW3IIyYEHUE IOJTHOCTBIO
OTpakaeTcs OT MOBEPXHOCTH pa3Jieia MPO3payHbIX cpel (puc. 14).

npeAenbHbIi 1) npu T (o B T,
L M ‘ 2) B =90° — CKOIB3UT 110 TPAHULIE PaA3JENa ABYX CPELL — NPedenbHblil Yeor,
// soayx  3) T, B>90° = P — MOTHOCTHIO OTPAKACTCS 1O 3AKOHY OTPAKEHFIS.

Ve Ve
nonHoe
Ve Ve

4
BHYTpeHHee

Puc. 14. NonHoe BHYTpeHHee
oTpaKeHue. 33213‘11/1 ISl CAMOCTOATEC/ILHOI'O PCIICHUA

. JIyu cBeTa nagaer Ha MOBEPXHOCTh BOJBI IIOJ] yIIaMH 40°. Tlox Kakum YIJIOM JOJDKEH YNACTh JIyd
Ha TIOBEPXHOCTh CTEKJIA, YTOOBI YTOJI MPETOMIICHHSI OKa3aJICs TaKuM xke?

2. Jlyuu cBeTa MajaroT Ha MOBEPXHOCTH pa3zeiia BOABI M Bo3xyxa moj yriaom 50°. Haiiaure yron
npenomieHus gydeil. [Tokazarens npenomienus Boasl 1,33. ECTh 11 OJIHOE BHYTPEHHEE OTpakeHue?
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3. Haiigure npenenbHbIN yroi NajeHus JIydya Ha TpaHuIly pa3zeiia CTEKIa U BOJBI.

4. CBeToBbl€ BOJHBI B HEKOTOPOH XUAKOCTH uUMeroT niuuHy 600 Hm u wacrory 5- 10* I'm.
Omnpenenure abCOMOTHBIN OKA3aTENb MPEIOMIICHUS KUKOCTH.

5. OmnpenenuTte aOCOMIOTHBIN IMOKa3zaTedb IMPEJIOMIICHUS M CKOPOCTh PacIHpOCTPAHEHHUs CBETa B
CIIIOJIe, €CITU TIPH yTJIe MmajieHus cBeta 54° yron npenomieHus 30°.

6. B aima3e cBeT pacnpOCTPaHSIETCS CO CKOPOCTHIO 1,22-108 m/c. Onpenenure npeaeibHbIN yroi
IIOJIHOTO BHYTPEHHETO OTPAXEHUS CBETA B ajMas3e IPU NIEPEX0/I€ CBETOBOIO ITyUKa U3 ajaMas3a B BO3AYX.

7. CBETOBOM IyYOK IMEPEXOJIUT U3 BO3JyXa B BOAY. YTOJ MajeHus 76°, yroja mperomyieHus 47°.
Omnpenennure CKOPOCTh CBETA B BOJE.

8. Yron najganus Jiyya CBeTa Ha IMOBEPXHOCTD MOJICOTHEYHOTO Macia 60° a YTOJI IPEIOMIICHUS 36°,
HaiiTu nokaszarenp npesomMiaeHus macia.

9. ®oToH BBUIETACT U3 BOJBI B BO3AYyX. BbUIeTUT 1 OTOH M3 BOJABI B BO3yX, €CIIM OH MaJaeT Ha
TpaHuIly pa3jelna Bojabl ¥ Bo3ayxa moa yrioMm 50°? Tlogemy?

10. JIyud cBeTa nepexoauT cO CTeKIa «JIerkuil KpoH» n=1,57 B Boay. YToJ najeHus yBeJIWYnBaloT.
KaxoB npenenpHblii yroJi MoJIHOr0 BHYTPEHHETO OTPaXKEHUS?

11. BoluncnuTe mpeAenbHbI yroyl MOJHOTO BHYTPEHHETO OTPa)KeHHs IS aiMmas3a Ha TpaHulle C
BOJIOH, 3Has1, YTO a0COJIOTHBIN MTOKa3aTelb MpeioMiieHus anmasa 2,417, a Boasr 1,333.

12. Omnpenenute OTHOCUTENBHBIA TIOKa3aTelb IMpeloMIieHUs, eciau yron mangeHus 30°, a
npenomienus 20°.

13. JIyun coaHEUHOro CBeTa MajaroT Ha MOBEPXHOCTh BOABI o1 yriioMm 74°. Ilox kakum, yriaom k
TOPU30HTY BOJ10J1a3, OIIYCTUBLIMNIICS B BOY, OYJET BUAETH COJHIE?

14. Onpenenure noka3areib MPEIOMIICHHS BEIIECTBA, €CIIU MPEAETbHBINA YO MOJTHOTO OTPAXKEHUS
42°,

15. JIyd cBeTa majeT Ha IUIOCKOMAPAIIIEIbHYIO CTEKIISSHHYIO IIACTHHKY mon yriom 60°. Kakosa
TOJIIIMHA TUIACTUHKHU d, €CIIM MPH BBIXOJIE U3 Hee JIyd cMecTuiics Ha 20 Mm?

16. JIyu cBeTa magaer Ha IUIOCKYIO CTEKIISIHHYIO MJIACTUHKY TonmuHo  d = 3 cm mox yrimom 70°.
Omnpenenure cMelleHUE JTy4da BHYTpHU I1acTUHKY. [lokaszarens npenomienus crekia 1,5.

17. Yron nmageHus CBETOBOIO IydYKa, MIYIIEro U3 CTEKJIa ¢ ITOKa3aTeleM NpeloMieHus crexia 1,67
B BOJY C mokazarenieM mnpenomiieHus 1,33, paBen 60°. Ha kakoif yroyr OTKJIOHSETCS CBETOBOH ITy4YOK Ha
rpaHuIle, TO K€ MpH yrie najaenus 53°7

18. MoHOXpoMaTHUeCKUH JIyd MaJaeT HOPMajbHO Ha TpaHb MPHU3MBI, IONEPEYHOE CEUEHUE
KOTOpPOI paBHOCTOPOHHUI TPEYrOJILHHUK: IOKa3aTelb npesnomieHus 1,1. Onpenenure yroa OTKIOHEHHMS
JIy4a MpU BbIXO/E U3 MPU3MBI OT €T0 NIEPBOHAYAIILHOTO HAlpaBICHHUS.

CbopMa NpeacTaBJCHUs pe3yjabTara:
BrimonauTs 3amanne B TCTpaau 1A NPaKTUICCKUX pa60T.

Kpurepum ouenku:
3a mpaBUIILHO BBITOJHEHHOE 33JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — | Oasu.
3a HeMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNEe BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — 0 0aioB.
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 «neyoosniemeopumenbHoy svicmasisienmcs 3a Mmeaee 60% mpaBHITBHBIX
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Tema 5.3 OnTuka

IpakTnyeckoe 3ansitue Ne 13 Pemienue 3aga4y no reme: BosiHoBbIe CBOWCTBA CBeTA.

Heas: chopmupoBaTh HOHUMaHKUE PO (GU3MKU B (POPMHUPOBAHUU KPyro3opa U (HyHKIMOHATEHON
IPaMOTHOCTH YeJIOBEKA JI PeUICHHs MPaKTUYECKUX 3a7ay, U3yYUTh 3aKOHBI PACIPOCTPAHEHUS CBETA,
KaK BOJIHBI U IPUMEHSTh UX IPU PEIICHUU

MarepuanbHoe oOecnedyeHue: TeTpaab I MPAKTUYECKUX paboT, pydyka, METOAMYECKHE
PEKOMEHIALIMH 110 BBIIOJHEHUIO PaOOTHI, JIMHEIKa, KapaH aIll.

VYka3zanme: [IpakTudeckas paboTa COCTOMT M3 JIBYX YacTed — TEOPETHYECKOM M MPAKTHYCCKOM.
[Tocne u3yueHuss TEOPETUUECKOTO MaTeprala MOYKHO MPUCTYNaTh K BBIIOJHEHUIO IPAKTUYECKOM YacTH.
Omna coctouT U3 ABYX U OoJiee 3a/1a4 JJisi CaMOCTOSITEILHOrO BhinoaHeHus. He 3a0biBaiiTe 0 MpaBUILHOM
oopmienun pemenus. Ha BbimosHeHne MpakTHYECKONH OTBOAMTCS JIBa akaaeMudeckux daca. [lopsaok
BBITIOJTHEHHS paOOTHI

Ilopsiiok BBHINOJIHEHUS PA0OTHI:

M3yuuTh KpaTKHe TCOPETUUYECKUE CBEICHUS https://znanium.com/catalog/product/1012153,
BhINKCAaB hopMyisl ¢ maparpados 65, 66 . oTMeYeHHBIE CKOOKaMu, HarpumMep (66.1)

Pazo0patrhk mpuMepsI perieHus 3a1aq

OTtBetuTh Ha BOmpockl Tecta https://znanium.com/catalog/product/1012153, k §64,65.66.67.

ITIpumepsl penieHus 3aaa4
1 B Bozie HHTep(EPUPYIOT KOTEPEHTHEIE BOIHBI 9acToToii 5 - 10M I'ii. Yeumures mmm ocnabuer
CBET B TOUYKE, €CJIM TeOMETpHYECKasi pa3HOCTh X0/1a Jiydeid B Hell paBHa 1,8 mxm? [lokasarens
npenomiieHus Boasl 1,33.

Hano:
2. KorepeHTH. ucr.
i m_1-13.1.-5-|n‘-l:x-m‘"
v=5-10%Tq Ar=n-AS=2 m= oM -
ck
AS=18-10%m |=2¥ =7,98 ~ 8 — uerH. —
_ wmaAs
n=1233 T max yCUJICHUE CBETa
c=3-108m/c
mo_9

2. Omnpenenute 4 HauMEHBIIME TOJIIUHBI MIPO3PAYHON IUJIEHKH C ONTHYECKOW IJIOTHOCTHIO 1,5,
YTOOBI MPU OCBEIIEHUH MX NEePHEHIUKYIIPHBIMUA KPACHBIMH JIydyaMH ¢ JUIMHOW BosiHBEI 750 HM oHM ObLiH
BHJIHBI B OTPaKEHHOM CBETE KPACHBIMHU.
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AaHo: nieHka . 4dn 750 750
p=1:5 A 'm\ : d =——= = 125HMm
)= 750 Hy .ot 45k1 6
k=0123 EL i B d, =3-125 = 375 Has
dc., dl: d:z . 4:n d: = Sdg =625 Hu
d3 -7 d. = A d_l = 7d.c =875 HuM
" dn
A
d, L = i,
4n
d3= 5d.3
d;=7d,

3. Ceetoeasz pomHAa AmHHEOH 530 HM magaeTr nepneHIHKYIAPHO HA IPO2PATHVIO
IHOQPAaKUHOHHVIO pEINeTKY. NOCTOfHHAaA KoTopoH 1.8 M. OmnpegemHre yrox
IHOPAKIHE. I0J KOTOPEIM 00pasyeTcs max HaHOOIBIIETo IOPANKA.

Hao: ’mq’gm . k2 1.8-10° 1800
L=530-10"nm singp =—=<1 o T=——=34
d= 1:3.10-6 M d 530-10 530
- =_k.’max 1) k—A <Lk< i Ko =3
o= d A ; 3-330-107 s
3 singg =——— =088
o Ko S 1.8-107
2)singp =———
o =062°

3agauu 17151 CaMOCTOSITEILHOTO peleHus!
KaxoBa onrtuueckas pa3HOCTh X0/l IBYX KOI'€pEHTHBIX MOHOXPOMAaTHUYECKHUX BOJH B BEIIECTBE C
MoKazaTesieM npeaomiieHus 1,6, eciiu reoMeTpuyeckasi pa3HOCTh X0/1a ayuei 2,5 cm?
Ha ToHKyI0 IUIEHKY € IOKa3aTeleM NpeaoMiieHus 1, 5 NEepHneHIUKYISIPHO €€ IOBEPXHOCTH
najaeT MapajsiebHbIN My4OK KeNThIX Jiydel ¢ niuuHoi BoaHbl 600 Hum. IIpu kakoil HauMmeHbIeH
TOJIIIMHE TJICHKU OHA B OTPa)KEHHOM CBETE OY/ET Ka3aThCsl JKEeJITOU?
JIBa xorepeHTHBIX Jy4a ¢ jiruHamMu BosiH 404 Hwm mepecekaroTcsi B OJJHOM TOYKe Ha dKpaHe. UTo
OyzeT HaOMI01aThCsl B 3TOM TOUYKE — YCUJIEHHE WK OcIallIeHue CBeTa, €CIM ONTUYeCKasi pa3HOCTh
xona jmyueit 17,17 Mxm?
Bo ckonbko pa3 yBETMUUTCS PAacCTOSHUE MEXKAY COCEJHHUMH MHTEp(EpPEeHLIMOHHBIMU IOJIOCAMU
Ha dkpaHe B onbiTe FOHra, ecinu 3eneHbli CBETO(UIBTP C JJIMHON BOJIHBI 25-10"° cM 3aMeHHTB
KpPacCHBIM C JUTHHOW BOJIHBI 6,5 - 107° cm?
B HekoTopylo TOUKY MpPOCTPAaHCTBA MPUXOIAT JBE KOTEPEHTHBIE BOJHBI C T'€OMETPHUUECKOMN
pasHoCThIO X0Aa 1,2 MKM, /uIMHa KOTophIx B Bakyyme 600 Hm. Onpenenure, 4To MpoOU30HIET B
ATOM TOYKE BCIEACTBUE HHTEphepeHIuu B Bo3ayxe, B Boae (1,33), B crekie (1,5).
PasHOCTh XOJa Jlydell JBYX KOTEPEHTHBIX HMCTOYHMKOB CBETA C JUIMHONW BONHBI 6107 M,
CXOJAIIMXCS B HEKOTOPOM TOYKE, paBHA 1,5-10° m. Yemnenne wim ocmaGienne cBera Oyzner B
9TOU TOUKe?
Ecnu criekTpel TpeThero M 4YETBEPTOro MOpsAJKAa MPU AUPpPaKIuMU Oenoro cBera, HOPMAaIbHO
Ma/Ial0Ier0 Ha AU(PAKIIMOHHYIO PEUIeTKY, YaCTUYHO MEePeKPBIBAIOTCS, TO HA JJIMHY BOJHBI 780
Hw™ cniekTpa TpeTbero nopsijika HakJaJAbIBae€TCs AJIMHA BOJIHBI ... CIIEKTPa YETBEPTOIO MOPSAIKA.
Hudpakimonnas pemerka umeer 50 mrpuxos Ha MM. [log KakMMHU yriaamMu BUAHBI Max MEpBOTO
Y BTOPOTO MOPSAJKOB MOHOXPOMATHYECKOT0 U3IIy4eHHUs ¢ JIMHOU BoaHbI 400 Hm?
Onpenenure ONTHYECKYH0 pPa3sHOCTh xoxa BosH JummHOM 540 Hwm, mnpomenmux uepes
T (PaKIMOHHYIO PEIIETKY M 00pa30BaBIIMX Max BTOPOTO MOPSIIKA.
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10. Onpenenute ONTHYECKYIO PAa3HOCTh XOJa BOJIH, MPOMICAIINX Yepe3 AU(PPAKIMOHHYIO PELICTKY,
€CJIM MaKCUMAJIbHOE YCUJICHUE BOJIH BUIHO MOJ yIiioM 1 1°. Mocrosuuas PEIIETKH 2 MKM.

11. Iudpaxuonnas pemrerka ¢ mocrostaaoi 0,004 MM ocBemaeTcst CBETOM ¢ AJIMHON BosiH 687 Hwm.
[Ton xakuM yriioM K peuieTke HYKHO MPOU3BOJAUTH HAOIIOICHMSI, YTOObI BUJIETh M300pakeHue
CIEKTpa BTOPOro mopsiaka?

12. Onpenenute NOCTOSHHYIO AUGPAKIIMOHHON PEIIeTKH, €CIH MPHU €€ OCBEIIEHUN CBETOM C JITTMHOU
BOJIH 656 HM criekTp BTOpOro nopsiika BUAEH M0 yIJIOM 15°,

13. Onpenenure AMMHY BOJHBI AJIS TMHUU B JTUGPAKIIMOHHOM CIIEKTpe 3-T0 MOpsAIKa, COBMAAIOIICH C

JIMHUEN B CIIEKTPE YETBEPTOIO MOpAJIKA ¢ AIMHOU BOIHBI 490 HMm.

14. Kakoli HauOOJbIIUK TOPSATOK CHEKTPa MOXKHO BHUACTh B JU(DPAKIIMOHHOW PEIICTKE, UMEIOIICH
500 mTpuxoB Ha 1 MM IPU OCBEIICHUH €€ CBETOM ¢ JTHOM 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 BBITIOJIHEHHOE JICHCTBUE, 33]JaHUE BBICTABIISCTCS OTpUIATEIbHAs OlleHKa — 0 0auioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopouioy svicmasnsiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

Paznen 7 KBanroBasi pusuka
Tema 7.1 KopnyckyJISIpHO-BOJHOBOM Ayaju3M

IIpakTnyeckoe 3anaTne Nel4 Pemenne 3axa4 nmo reme: 3axkonnl porodpdexta

Heap paGoTbl: chopMupoBaTh MOHUMaHUE POJIM (PU3UKU B (POPMUPOBAHUU KPYyro3opa BiaJeHUE
OCHOBOIIOJIATAIOMIMMU (PU3HMUECKUMH TOHATHAMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHSIMM; YMEHHS
BBITNIOJIHATH pacyeTHbIE U IpaduuecKue 3a1aun

MarepunanbHoe obecnedeHue:

WMHAMBUAYaJIbHOE 33/1aHHE, KOHCIIEKT JIEKIMH, CIPaBOYHbIE MaTEpUAIIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTed — TEOPETHMYECKOM M IpakThueckou. Ilocne
U3Y4YEHHs TEOPETUYECKOr0 MaTepuajga MOXXHO IPHUCTYNATh K BBIIOJHEHUIO NPAaKTHUecKON 4dacTh. OHa
COCTOMT M3 JABYX M Oojsiee 3a1ay A caMOCTOSITENBbHOrOo BbinojgHeHHs. He 3a0biBaliTe 0 mpaBUIIbHOM
oopmienun pemienus. Ha BeIosHEeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJUTCS JBa aKaJeMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C TEOPETUYECKUMHU CBEJIEHUSIMU
Pemmre 3amaum, camMOCTOSITENIbHO HUCHOJB3YSl HMPUMEPhl M KpaTKHE TEOPETUYECKUE
CBEZICHHUS.

ITopsinok BbINOJHEHHS PadOThI:

W3yunte n BeImumuTe GopMyJsibl O JaHHONW TeMe B BUAE KPAaTKOro KOHCIIEKTa
Paz6epute npuMepsl pelIeHHbIX 3a/1a4

Pemnre caMocTosITENHHO 3agauu

Bemomaute  Tect  https://znanium.com/catalog/product/1012153,  ctp 346
«Porodddext. Popmyna [lnankay

el N =

Kparkue TeopeTuueckne cBe1eHHs
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DHeprus KaxIoi MOPLUUH MPSIMO MPOIOPIHOHANIbHA YacToTe M3ayueHust — V. E=hv [Ix],

rae h — mocrosinnas ITnanka, h = 6,63-103 [dx-c].

[TornoTuThcss MOKET BCSI HOPLUS LIETUKOM.

DOneprust cBera hv maer Ha coBepuieHHE pPabOThl BHIXOAa A, W Ha COOOLICHUE DIICKTPOHY

2
KHHETHYECKOH sHeprun — 1Y hy=A+
2

2 2
mo ; mo® _ E.
2
Jlns xkaxaoro BeriectBa Gporodddekt HabIr0aaeTCs, €CIIM YacToTa V> Vinin = hv > A. [Ipenenbuyro

YACTOTY Viin WIH Amax HA3bIBAIOT KpPacHOM rpaHunei (poroddderra. Viin =§,rne A, — pabora BeIXO1a
h

anexktpona [[Ix]. I»B = 1,6 10 Tore.

®doTOH 00J1a/1a€T NOPLUUEH SHEPTHH: E — he _ hv, e v—uyactota [I'i];
A

h — nocrosunas [lnanka, 6,63-10° [dx-c].
hv

8
Macca porona ompenensiercs: m = —-, Tie ¢ — CKOpocTs cBeta, ¢=3-10" m/c.
c

@DOTOH HE HMMEET MacChl IMOKOS, T.C. HE CYIIECTBYET B COCTOSHHU TOKOs. Mmmynbc ¢oroHa

hv h
OIPEACHACTCA: p=MC=—=—
c A

IIpumenenune porodpdexra

CaoiicTBO (hoTOTOKA 3aKiIOYaeTCsl B TOM, YTO €ro CHJa MPsIMO MPOHNOPLMOHAIbHA MOTJIOIEHHON
SHEPTUM CBETA, HAXOJUT IPUMEHEHHE B MPUOOpax-(hoTO3IEMEHTAX, B KOTOPHIX SHEPIUs CBETA YIpaBIIsIeT
SHEpruen IeKTPUIECKOro TOKa MU Ipeodpa3yercs B Hee.

Pa3HooOpa3Hoe npUMEHEHHWE HaxOOuUT BHYTpeHHUil (oTodddekT B MONynpoBOJHUKAX. ITO
SIBJICHUE UCIIOJIb3YETCS:

1) B hoTOCONPOTUBIEHUSAX — IPUOOPAX, CONPOTUBIIEHNE KOTOPBIX 3aBUCUT OT OCBELIEHHOCTH;

2) B TMOJYNpPOBOJAHMKAX — NpUOOpax, MpeoOpa3ylolMX CBETOBYIO JHEPrHi0 B JHEPTHUIO
ANIEKTpUYEecKOoro Toka. Takue mnpuOOphl Ciy’KaT MCTOYHMKAaMH Toka. CyllecTBYIOT SIBJIEHUS,
00BbsICHAEMbIe KBAaHTOBBIMH CBOMCTBAMH U3ITyUCHHUS.

1. /lagnenue ceema. IlepBbie onbiThl ObuTH TIposenanbl B 1900 1. pycckum dusukom JlebeneBbim
II.LH. Beruncnenus MakcBeiia nokasajiau, 4TO Ha 3€MJI€ COJIHEYHBIN CBET JaBUT Ha KBaJpaTHBIA METp
YEPHOU MTOBEPXHOCTHU, PACIIOIOKEHHON NEPIICHANKYIIAPHO JIy4aM C CHIION 4,5-10° H.

2. Tennosoe Oeiicmeue ceéema. llpu TOTTIOMEHUM UW3IY4YEHUS TEJIOM BCErja IPOUCXOAUT
MpeBpalIeHIe SHEPTUU U3TYUSHHs BO BHYTPEHHIOIO SHEPTHUIO Tea.

ConHeuHble JIydd HOpUHOCAT execeKyHIHO 1370 Jk oHeprum Ha KaXAbli KBaJpaTHBIM METp
MOTIEPEYHOT0 CEUEHUS 3eMIIH.

3. Xumuuecxoe Oeticmeue ceéema. XUMHUYECKUE TIPOLIECCH, MPOUCXOJAIIUE TOJ JEHCTBHEM
U3ITy4eHUs, UMEIOT OO0JIbLIIOE 3HAYEHHUE B MPUPOJIE, HAYKE U TEXHUKE:

— (doTOoCHHTES;
— CHOCOOCTBYIOT BO3HUKHOBEHHIO 3pUTEIHHOIO OLIYIIEHHS y YEJIOBEKa U KUBOTHBIX
U JAI0T BO3MOXHOCTb Pa3JInyaTh LIBETA;

— nonyuyeHue gororpadpuu.

XUMHUECKOE AeWCTBUE U3ITyYSHHs OU€Hb XOPOIIO OOBSICHAETCS] KBAHTOBOW TeOpHeH CBeTa.

[Tornomienre pOTOHOB yBENINYMBAET SHEPTUIO MOJIEKYH [JIPOUCXOJIAT XUMUYECKUE MPOIIECCHI.

IIpumepsl pemieHus 3aaa4
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1. Ompenenure MakCUMaJIbHYIO CKOPOCTh BbIJIETa 3JEKTPOHOB M3 Kajus, paboTa BbIXOna

3JICKTPOHOB M3 KOTOPOTO paBHa 2,26 3B, mpu OCBEIICHUH €T0 yAbTPahUOIETOBBIM U3ITYICHUEM C JJTMHON
31
BostHBI 200 HM. Macca anekrpona 9,1-10° kr.

Hano:
A =200 am CH
9 PeweHue:
As=2,26 3B 200-10°
m =9,1-10% kr  2,26-16-10° It N3 ypaBHEHUA DMHWTENHA ANA BHELWHEero
c=3-108w/c dboToadpdekra:
h=

D_

~ [2(3-10° 6,62-10% —2.107| 2,26-16-10*°) _\/(19,86—7,232)41025

OTtBeT: v = 1,18~106 m/c.

-34
. . 2
6162 10 »Z[)KC 7Ch=A5m+mU == M'
" A ) 2 Am,

-118.10°

2-107-9,1-101* 91.10°% c

Pemmmth 3ag1a4m caMOCTOSITEIbHO

(n - Homep saweeco eapuanma no cnucky)

1.

© XN G

11.
12.
13.
14.

15.

16.

17.
18.

Pabora BeIXO7a 31EKTPOHOB y okcuaa mean 5,15 3B. Brezoer s poroadpdext ynprpaduoneroroe
U3ITy4YeHUE C YaCTOTOU 0,01~1017 I'u?

PaGora BbIX0O/1a 2JIEKTPOHA C MIOBEPXHOCTH II€3Hs paBHA 1,6-10™° JIx. C kakoi CKOPOCTBIO BBIJIETAIOT
BJIEKTPOHBI M3 LIE3UsI, €CIIM METAJJI OCBEIICH EIThIM CBETOM C JJIMHOW BOJIHBI 0,6-10'6 M; Mg =
9,110 kr?

Haiinute Maccy n ummynsc GpoToHOB A1 HH(ppaKpacHbIX (V= 10%T'u) u PEHTreHOBCKUX (v=10" I'1)
JIy4en.

Haiinute AnmuHy ¥ 9acToTy U3Iy4eHHUs, Macca OTOHOB KOTOPOTO paBHA Macce MOKOS IeKTpoHa (Me
=9,1-10°*" k).

KakoB ummynbsc ¢poToHa, 3HEpPrusi KOTOPOro paBHa 6-10™° Jix?

Onpenenure UMITYJIHC (POTOHOB PEHTIC€HOBCKUX JIydei A = 410" m.

KakoBa macca ¢oToHa, eciiu ero sHeprusi papHa 2,76-10™"° IIx.

OHeprus KBaHTa CBETa paBHA 1,98-10"%!. Kakoe 10 u3yyeHue?

Omnpenenurte sHEepru0 (OTOHOB, COOTBETCTBYIOIIUX Haubosee AMUHHBIM (A = 0,76 MKM) U Haubonee
KOopoTkuM (A = 0,4 MKM) BOJTHAM BHJIMMOM YacTH CIIEKTpa.

. Kakoit gacToTn! cBET CJICAYCT HAIIPpaBUTh HA TOBECPXHOCTH IJIATHHBI, YTOOBI MaKCUMaJIbHAs CKOpPOCTH

($0oT037eKTPOHOB ObLIA paBHA N KM/C pabOTOM BbIX0/1a /IS IJIATUHBI paBHA 6,3 5B?

[Touemy nosinenue Gpororpapuueckiux CHUMKOB IMPOU3BOIUTCS IIPH KPACHOM CcBeTe?

MoxHo 51 ¢ororpadupoBaTh NpeIMETH B COBEPIICHHO TEMHOW KOMHATE?

OnpenenvTe UMITYIILC (POTOHA BUAMMOTO CBETA € JTMHON BOTHBI S00 HM.

Omnpenenurte ATUHY BOJHBI (POTOHA, UMITYJIEC KOTOPOTO PaBEH UMITYJIbCY JIEKTPOHA, MTPOJIETEBIIETO
YCKOPSIIOIIYIO Pa3HOCTh MOTEHIMAI0B N B.

Omnpenenute >HEPrUI0 M3IIyueHHs, Macca (POTOHOB KOTOPOTO pPaBHA Macce MOKOs JIEKTpoHAa Me =
9,1.10°% kr.

Beruucnure sHepruto potona Buaumoro csera A = 0,4 MKM M CpaBHHUTE ee ¢ dHepruei (ortoHa
yAbTPauOJIETOBOTO U3IYUYEHHUS KBapIeBoil mammnbl A = 0,25 MKM.

[Ipu xakoil 1IMHE IeKTPOMarHuTHOM BOJHBI 3HEPrUst (poToHa Obla Obl paBHA 2,8-10™% J1x?
Omnpenenure paboTy BbIXOJA IEKTPOHA C IMOBEPXHOCTU LUHKA, €CIM HAuOOJbIIAs JUIMHA BOJHBI
¢dorona, Be3bIBatomas Gporodddext — 0,3 MKM.
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19. KakoBa mMakcumalibHasi CKOPOCTh (DOTOAIEKTPOHOB, €clii (POTOTOK MPEKPaIIaeTCs MPH 3aHPaoIEM
nanpsokernn 0,6 B (Me = 9,1-.10°  kr; ¢ = 1,6-10™° Kun)?
20. Ompenenure kpacHyto rpaduily Goroaddexra ais Meramia ¢ paboToi Bexoaa N 3B.

dopma npeacTaBaeHus pe3yabTara:
BreImomHUTE 3a1aHRe B TETPAIH IS MPAKTUYECKUX padoT.

Kputepuu onenku:

3a mpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS OJIOKUTEIIbHAS OlleHKa — | Oasu.

3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNEe BHICTABIISICTCS OTpUIIATENbHAs olleHKa — 0 OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB

Oyenka «xopouto» evicmagnsemcs 3a 80 — 89% npaBUILHBIX OTBETOB

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

Oyenka «HeyoosiemeopumenvHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 7.1 KopnyckyJIsIpHO-BOJHOBOM 1yaIu3M

IIpakTuyeckoe 3ansaTue Ne 15 «3anuch sigepHbix peakuuii. CTpoeHHe aTOMOB U ATOMHBIX
siiep. 3aKOH paIMOAKTHBHOIO pPacmaaa».

Heab padoTsl: chopMupoBaTh MOHUMAHKUE POJIM (U3UKU B (POPMHUPOBAHUHM KPYro3opa BiaJIeHUE
OCHOBOTIOJIAralOMUMHU (PH3UICCKUMH TTOHITHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YMEHUS
BBITIOJIHATH PacueTHBIC M rpaduueCKUe 3a1aun

MarepuanbHoe obecrieyenne:

WHUBUIyaJIbHOE 3a/1aHH€, KOHCIIEKT JICKIUI, CIPABOYHBIE MaTEPHUAJIbI.

Yka3anue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX 4YacTeld — TEOpeTH4ecKoil M mnpaktuueckou. Ilocne
M3y4YEHUs TEOPETHUUECKOr0 MaTepraja MOKHO MPHUCTYNATh K BBHITIOJHEHUIO MpakTH4YecKor udactu. OHa
COCTOHWT M3 ABYX M Ooyiee 3amay A CaMOCTOSITENBHOTO BhINONHEHHs. He 3a0biBaiiTe O MpaBUIBHOM
opopmiieHnu perieHus. Ha BeIMoTHEHHE TPAKTUYECKOTO 3a/I1aHUSI OTBOJIUTCS JIBA aKaJIEMHUYECKUX Jaca.

3apanmue:

O3HaKOMBTECH C TEOPETUYECKUMH CBEICHHUSIMU

Pemnre 3anauun, caMoCTOATENBHO UCIIOJIB3YSI IPUMEPHI U KPATKUE TEOPETUUECKHUE CBEICHMUS.

BremogHUTE TECT

IHopsaok BbINOJIHEHUS PA0OTHI:

1. N3yuuTe kpaTkue TEOPETUIECKUE CBEICHUS

2 Pa3zbepute nmpuMepsl pelIeHHBIX 33124

3. Pemnre caMocTOSATEIBHO 3a4a4Uu

4 Brmonauts Tect https://znanium.com/catalog/product/1012153. ctp 347 «Crpoenue aroMa
H_onpeAciacHHEe ero cocraBa 1o tadumie MenueneeBay, cTp 349, « SnepHas peakiusi.
VYpaBHEHUE SACPHOU peakimuy, «PaanoakTUBHOCTh. SASpHBIC CHIBDY K YKa3aHHBIM

naparpag]gaM

Kparkue Teopernuyeckue cBeeHHUA
[Ipu paaroakTHBHOM pacrajie MPOUCXOIUT MPEBpaIlleHHe OJTHOTO siipa B IPYroe, KOTOPOe MO TUNHSIETCS
IpaBUjIaM cMeleHus, chopMyaupoBaHHbIMU ColIH:

1. o-pacmam: ;X—.Y+/He — usnyuenue sigep remms.

2. PB-pacmanm: 2X—,4Y+ % — U3IIydeHHE 3JIEKTPOHA.
Crpoenune aTOMHOrO sapa

IIpomonHo-Heumponuas Mooeib amoma — IAPO COCTOUT U3 HEUTPOHOB U MMPOTOHOB, BOKPYT MO OpOUTaM
BpalarTcs MeKTpoHbl. OO1Iee Ha3BaHHE IPOTOHOB U HEUTPOHOB — HYKIIOHDbL.
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IIpomon (p) MMEET NONOKUTEIBHBIN 3apsJl, PaBHBIA 3apsAy dJEKTPOHA M MAcCy IOKOS Mp = 1,6726-10°%
KT.

Heiimpon () — HeliTpalbHas YaCTHIIA C MACCOI ITOKOs My, = 1,6749-10°% kr

Maccosoe uucio A — o01iee 4UCI0 HYKIOHOB B @aTOMHOM spe, T.€. CyMMa HEUTPOHOB U IIPOTOHOB.
3apsaoosoe uucio Z — 4uCIO MPOTOHOB B SIJIPE, COBIMAAAIONIEE C MOPSAKOBBIM HOMEPOM XHMHUYECKOTO
JJIEMEHTA B IEPUOJUYECKON CUCTEME AIEMEHTOB Meneneesa.

A
ATOM XHMHUYECKOI0 3JIEMEHTa 0003HAYaIOT 7 X.

Hanpumep, °2U , B KOTOPOM COZCPKHUTCS Z — IPOTOHOB U INEKTPOHOB, T.¢. Z = 92 1 A — MaccoBoe 4HCIIO,

koTopoe paBHO 235. N — mporoHoB, T.e. N =4 —Z = N =235-92=143. 4 =Z + N

Hoepnvie cunvl — CUIBL, KOTOPHIMU HYKIIOHBI YJIEPKUBAIOTCS B sfipe. UTOOBI pa3enuTh SIpo Ha
COCTaBJISIONINE HYKJIOHBI HEOOXOAUMO 3aTPATUTh OOJIBIIIYIO SHEPTUIO — IHEP2UIO AMOMHBIX s10ep —
paboTa, KOTOPYIO HEOOXOAMMO COBEPIIHUTH JUISl PA3ICICHUS pa HA HYKIOHBL. E . = Amcz,rﬂe Am =27Z-my
+ N-Mp — Mygpq — AedexT Macchl.

Dnepeemuueckum 6b1X000M SACPHON peakliy HA3bIBAIOT PA3HOCTh YHEPTU MOKOS sIIep U YacTHUIL JI0
peaxkuuu u 1nocie Hee, 1o ectb:AE = (Zm; - Zmi)-cz,

rje XM;j — cyMMa Macc 4acTHUl 0 PEaKluy;

2Mm; — cymMMa Macc 4acTHI] IIOCJIE PEaKLIUH.

Ecnu Xm;>Zm;, To peakuus UIeT ¢ BBIACICHUEM YHEPTHH, €CIIH XM <XMj, TO peaKUus UAET C
MOJIOIIEHUEM SHEPTHUHU.

Hoepnas peaxyus — mpeBpalieHHe aTOMHBIX sSIep MPU B3aUMOJICUCTBUHU C JIEMEHTAPHBIMU YaCTUIIAMHU.
S nepHble peakiu TPOTEKAIOT MO-Pa3HOMY, T.€. C UCITYCKaHUEM Pa3JIMYHBIX YACTHII:

.Be+ He—"C+n ,

3axon coxpaHnenus 21eKmpuyecKux 3apsa008 U Maccogulx yucea: CyMMa 3apsaoB (MAaCCOBBIX UUCEIN) sAep
Y YaCTHI], BCTYIAIOMIINX B SICPHYIO PEAKIIUIO, paBHA CYMME 3apsA10B (MAaCCOBBIX YMCEN) KOHEUHBIX

27 24 4
MPOJYKTOB (si1ep U yacTul) peakuuu. Hampumep: ¢ sAlgn—;Na+] He

Z (mo peaxuu) = 13 + 0 Z (mocne peakmun) = 11 + 2
A (no peakuun) =27 + 1 A (nocne peakuun) =24 + 4

IIpumepsl pemienus 3agaq
1. Kyﬂa CMECIIACTCA HOJ'IyLIeHHLII\/’I JJICMCHT B Ta6J'II/II_[e MeHI[eneeBa B pC3YJIbTATC IIATHU O(,'paCHaZLOB?
A i, - - -4 K. MX 5=
Hano: AX —5He+7Y | o-Pacnaa —ato notok aaep renua JHe, T-K. nX

: THOCUTENTEHO X CMeMaeTCA Ha ATk KIETOk K Hasany TaOJTHIIBI.
5. 3akoHUHUTE SA7EP yrd St T 1°B+ T 23050 Al5/He) = 54 = 20 — maccosoe

[To 3aKOHYy COXpaHEHUs 3apsa U MacChl:

1o peakuu Z =5 + 0; AIKOCE PgaKIRH Z=5-3=2;

510 peaxtmn A = 10 + 1; moce peaxin 4 = 11 -7 = 4.

[omy4aeTcs JIEMENT € 3apsiioM J10 peakiuu Z = 2 u maccoid 4 = 4 — ‘He.

OTBeT: ?B+)n—;He+]Li -

1. Onpedenume snepeemuueckuii 6b1Xx00 A0epHOU peakyut
*N,+'He,=""O,+'H,

1 cnocoo

1) onpedenums maccy aopa u vacmuy ml 0o peaxyuii
2) onpedenums maccy A0pa u wacmuy m2 nocie peaKyuil
3) onpedenumsv uzmenenue maccel m mil m?2

4 E=m%*c
)paccuumamb USMEHREHUE DHEPCUU.
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10.

11.
12.

M, =14,00307 , e.m+4,00260 a.e. m.==18.00567 a.e.m.
[locne peakiumn:

M, =16,99913 a.e.m.+1,00783 a.e.m.=18,00696 a.e.m.

m=""""2=_0,00129 a. ¢. m.
Dueprus norjaowaercs, T.k. m < 0
E=(-0,00129)*931 M»sB.=-1,2 M»B.

2 croco0

Jano: Pewenue:

E =104,653 , i
" MaB jHCpFliﬂ CBA3U PABHA HYIIIO, O3TOMY
E_=282937 E=E,-(E,+E,
he MsB

1e)
Ey =131,754 MsB E= 131,754 MaB <(104,653+28,2937)M3B= -1 2M3B
E-? Omeem: 1,2 MaB

Pemmmth 3a1a4m caMOCTOSITEIbHO

Kakoso CTpOCHHUE sJpa aTOMOB: 60pa 1503; 6€pI/IJIJII/I$I j Be; a3oTa 19“N ) aJIIOMI/IHI/IﬂfsA| ?

Yem oTiyaroTcA sijjpa U30TOIOB BOJOPOIa 11 H, f H, 13 o ? Kak onu HaspIBaroTcs”?

Kyna cmenaercs anemeHT YsB pe3yibTare o.-, B-pacnaﬂa B Tabinie Meneneesa?

a) AX >3 % +Y; 0) AX >!He t %e +Y;

B) AX 22He +3 % + Y, ) AX—>‘Het+3°% +Y.

[Ipu GomOapaupoBKe M30TOMA a30Ta 17“N HEUTPOHAMH TOJy4YaTcs M30TOI YIJIepoja ve, KOTOPBII
OKa3bIBaeTCs -paanoakTUBHBIM. Hanmuivre ypaBHEHUS SAEPHBIX PEAKITUH.

B pesynbraTe 3axBaTa HEUTPOHA SIAPOM H30TONA A30Ta 17“N 06pa3yeTc;1 HEU3BECTHBIM DJIEMEHT U OL-

yacTuia. Hanummure peakiuio U onpeaeanTe HEM3BECTHBIN JJIEMEHT.
Haiinure mpogykT peakuuu npu O0MOapAMPOBKE s€p M30TONA MAarHus Mg O-4aCTUIAMH, €CITH

W3BECTHO, YTO B 3TOM PEAKIUU BBIJACIAIOTCS HEUTPOHBI.
3anummMTe CXeMmy SIIEPHOM peakiMu W OMPENETUTE HEW3BECTHBIM AJIEMEHT, OO0pa3yroluiics Mpu
0oMOapaMpOBKe ANEP M30TOMNOB ATOMUHHUS 2 A| O-4aCTUIIAMH, €CJIIM HU3BECTHO, YTO OJUH U3

IIPOYKTOB PEAKLIMU HEUTPOH.
DOneMeHT KypuyaTOBUH MONYy4WiIM, oOOJydas IUTyTOHUH 2Py A0paMu HEOHa *Ne. Harnumure

peaxIuio, eClii U3BECTHO, YTO B pe3yJibTaTe 00paszyeTcs ellle YeThlpe HeUTpoHa.

Harmmmre HenocTatoryie 0003HaueHHs B CIEAYIOIMX SIEPHBIX PEAKIIHX:

a) ZAl+In — 2+ He; 0) ?2+H—>*Na+ He;

B) ®Mn+?—SFe+!n; T) ZAl+y—*Mg+7?;

1) YB+n—>2+a; ©) IMn+p —>2+.n;

K) [Li+He—>?+He;  3) *H+y—2+n.

[IporakTuHUil 2'pg O-pajrnoakTUBeH. OmpesenuTe, KaKoi SJIEMEHT MONyYaeTCs ¢ HOMOIIBIO 3TOr0
pacmana?

B kako# >JIeMEHT TIpeBpaiiaeTes 9 mocie AByX -pacnajaos U OJHOTO o-pacraja’?

Snpo uszoromna BucMyTa 2°Bj MOJIYYHIIOCH U3 APYTOTO s/Ipa mocie o-pacnana u B-pacnana. Yro o1o 3a

sapo?
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13. B pesynbrate 3axBara 0.-4aCTHIIbI SAPOM H30TONA a30Ta “N 00pa3yeTcs HEM3BECTHBINM DIEMEHT U

npoTOH. HanmuimTe peakiuio U onpenesinTe HEN3BECTHBII JIEMEHT.

14. Bo3amoxHa JM peakuus, MPOUCXOIAIIas Tpu OoMOapAMpPOBKE ATIOMUHUS O-9acTUIAMH U
COIPOBOKIAIOIIYIOCS BBIOMBAHHEM HEWUTPOHOB, €CIM B PE3yNIbTaTe IOJIY4aeTcs SapO KPEMHHsS C
MaccoBbIM unciiom 307

15. Tlpu penenuu sigpa %9 BBIIEISETCS SHEPrHs 3,2:10™ Tk (200 M»aB). PaccuwmraiiTe 3HEpruio,

KOTOpasi BBIICIUTCS MTPU CTOPAHUH ypaHa KOJIMYECTBOM BeIIecTBa 1 MOJIb.
16. Onpezennre SHEPrut0, BHIIEISIOUIYIOCS B X0/I€ TEPMOSIIEPHOM peakuuu 'H+*H— He.

3 3 (9
17. Uzoron renust *He NOTy4aeTCs B pe3ybraTe 60MOApIMPOBKY s/ep TpuTUs *[f nporonamu. Haiijure

SHEPIreTUYECKUH BBIXO ATON pEaKIuHy.

dopma npeacTaBJeHus pe3yabTaTa:

BbImoTHUTE 3a1aHUE B TETPAIX IS IPAKTHYECKUX PadoT.

Kputepuu onenkmu:
3a mpaBUJIbHO BBIOJHEHHOE 33JJaHKE BBICTABIISICTCS TIOJIOKHUTEIbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumenvHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Pa3nen 8. JiemMeHTHI aCTPOHOMUM U ACTPOPU3MKH

IIpakTnueckoe 3ansaTne Ne 16 Pemienne 3anau no reme: crpoenue Beesiennoii. Padora ¢
MOJABUKHOM KAPTOM 3BE€3IHOT0 Heha

Heab: M0o3HaKOMUTHCS C MOABMKHON KapTOM 3BE31HOTO HEOA, HAYUUTHCS OIPEIENISTh YCIOBUS
BUJMMOCTHU CO3BE3/IUM, HAYUUTHCS ONPEAEIIATh KOOPAUHATHI 3BE3]1 IO KapTe

MarepuanbHoe oOecnedyeHue: TeTpajab I MPAKTUYECKUX paboOT, pydyka, METOAMYECKHE
PEKOMEHIaLlMH 110 BBIOJIHEHUIO Pa0OTHI, JIMHEHKa, KapaH Jarll.

Yka3zanme: Ilpaktnueckas paboTa COCTOUT U3 JBYX YacTed — TEOPETHUYECKON M NMPaKTUYECKOM.
ITocne u3yueHuss TEOPETUUECKOTO MaTepraia MOYKHO ITPUCTYNATh K BBIIOJHEHUIO MPAKTUYECKON YacTH.
Omna coctouT U3 ABYX U OoJiee 3a/1a4 AJisi CaMOCTOSATENbHOIO BhINOJIHEHUs. He 3a0biBaiiTe 0 npaBuiIbHOM
oopmienun pemienus. Ha BbimosHeHHe MpakTHYECKON OTBOAMTCS JiBa akajeMudeckux uaca. [lopsaok
BBITIOJTHEHUS paOOThI

IMopsiioK BbINOJTHEHHS] PAa0OTHI:
1. Bocmonb3yiitech ccbuikoii https://znanium.com/catalog/product/1012153 st wsyuenus §76, 77,
80, 82
2. PaccMOTpUTE TEOPETHYECKHII MarepHan [0 TeMe W MHPUMEpbl peIIeHUs 3amad  (CMOTpH
METOJMYIECKOe Iocodue).
3. Pemmre camocrosTensHyI0 padoty. OdopmuTe pereHne MICbMEHHO B TETPaIH.

Teopus.

Bun 3Bé3mHOTO HEOa M3MEHSIETCS M3-3a CYTOYHOTO BparieHus: 3emin. Mi3meHenue Buaa 3BE3HOTO
Heba B 3aBHCHMOCTH OT BPEMEHHU Tojia MPOUCXOAMT BCIEACTBUE oOpamieHus 3emiid BOKpyr ComHIa.
PaboTta nmocBsitiieHa 3HaKOMCTBY CO 3BE3/THBIM HEOOM, PEIICHHIO 3a/1a4 Ha YCIOBUS BUAMMOCTH CO3BE3TUN
148 onpeneneﬂl/m nux KOOp,Z[I/IHaT.
[Tepen Hauanom paboOTHI pacnedaTraTh MOABUKHYI0 KAPTy 3Be3HOro Hebda, OBajl HAKJIAJHOTO Kpyra
BbIpE3aTh IO JIMHUH, COOTBETCTBYIOLIEH reorpaduueckoil mupoTe Mecra HabmojeHus. JInHus Bbipesa
HAKJIQJHOTO Kpyra OyaeT n3o0paxarh JMHUIO TOPU30HTA. 3BE3IHYIO KapTy U HAKJIAJIHOW KPYr HAKIEUTh
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Ha kaprtoH. OT 1ora K ceBepy HAKIAJAHOTO Kpyra HATSHYTh HHUTh, KOTOpas MOKAXET HAMpaBJICHHE
HEeOECHOTO MEpHINaHA.

Ha kapre:
® 3BE3/bI I0OKAa3aHbl YEPHBIMUA TOUYKAMU, PA3MEPhI KOTOPBIX XAPAKTEPU3YIOT SIPKOCTh 3BE3;
® TYMaHHOCTU 00O3HAUYECHbI IITPUXOBBIMU JIMHUSAMH;
® CeBEpHbIH MOMI0C MUpa U300paXKEH B ICHTPE KapThl;
°

JIMHHUHU, HCXOJSIIIUE OT CEBEPHOTO MOJII0CA MHUPA, ITOKA3bIBAIOT PACHOJIOKEHHUE KPYTOB

ckioHeHus. Ha 3B&31HOM kapTe aist ABYX OMKaWIINX KPYroB CKIOHEHUS YTIIIOBOE

paccrosinue paBHoO 1 u;

e HeOecHble mapauienu HaHeceHbl Yepe3 30°. C uX OMOIIBIO MOXHO MTPOU3BECTH OTCUET
CKJIOHEHHE CBETHUII O;

® TOYKHM [1EPECEUEHUS IKIMIITUKH C FIKBATOPOM, JUIsl KOTOPBIX IpsiMoe BocxoxaeHue 0 u 12 4.,
Ha3bIBAKOTCSI TOYKaMU BECEHHETO g 1 W paBHOJEHCTBUN;

® 110 Kparo 3BE3AHOM KapThl HAHECEHBI MECSIIBI U YUCIIA, a HA HAKJIAJIHOM KpPYTe — Yachl;

® 3CHUT PacloyIokKeH BOJIM3MU LIEHTpa BhIpe3a (B TOUKE NEPECEUEHHs] HUTH, N300paskaroleit

HeOECHBIN MepUIaH ¢ HEOECHOM MapasuIeliblo, CKIIOHEHHE KOTOPOU paBHO Teorpapuieckoit

IUPOTE MECTa HAOIFOACHUS ).

IRHEN K3078 3B23HOMD HeGa Mat SNEES K3 O HEPE

° DOAMERAR KAFTA INEAANN G mrks PAKKARNOA AFFY & NARTE BNANG O HERA

o —
an e

S I L. "~
i S

Jns onpenesieHHs1 MECTOMOJIOKEHUSI HeOECHOT0 CBeTHJIa He00X0IMMO MecsHll, YHCJI0, YKA3aHHOE HA
3BE31HOM KapTe, COBMECTHTD € 4aCOM HA0/II0leHUS HA HAKJIAJHOM Kpyre.

HeGecHb1il 3xBatOop — 6Oonbuion kpye HebecHoU cghepbl, NIOCKOCMb KOMOPO2o NePHneHOUKYIAPHA OCU
mupa u cognadaem ¢ nIOCKOCMblO 3eMH020 skéamopa. HeOecHbIN 3KBaTOp IenuT HeOeCHYIO cdepy Ha
7IBa TIOJTYIIAPHS: CEBEPHOE MOJYIIapHe, C BEPIINHOW B CEBEPHOM ITOJIIOCE MHUPA, U I0)KHOE TOTyIIapHe, ¢
BEPIIMHON B 10)KHOM Totoce Mupa. Co3Be3usi, 4epe3 KOTOPhIe MPOXOIUT HEOSCHBIH SKBATOP, Ha3bIBAIOT
9KBATOPHATBHBIMA. Pa3mndaroT co3Be3IUs I0)KHBIC U CEBEPHBIC.

Cozsesnus CeepHoro mnomymapus: bompmas n Mamas Mensenunsl, Kaccuomnes, Iledeit, Jpakos,
Jlebens, Jlupa, Bonomnac u np.

K roxxubIM oTHOCATCA FOxHbIM Kpect, Llentap, Myxa, )KeprBennuk, FOxHb1il TpeyroiabHuk.

IMosroc MmmMpa — mouka Ha HebecHOU cghepe, B0Kpy2 KOMOPOU HPOUCXOOUM GUOUMOE CYMOUHOE
osudiceHue 36€30 u3-3a epaujenus 3emau 8okpye ceoeil ocu. Hampanenune Ha CeBepHBIH MONIOC MHpa
COBIAJACT C HalpaBJeHHWEM Ha reorpaduueckuii ceep, a Ha KOKHBIN MOJIIOC MUpa — C HalpaBJIeHUEM
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Ha reorpaduueckuil 1or. CeBepHBI MONIOC MHpa HAXOAMUTCS B co3Be3auu Manoit MexaBeauisl c
MOJSIPUCCUMOMN (BUIMMAsT sIpKasi 3Be371a, HAXOIAIIAsICs Ha ocH BparieHus: 3emin) — [loaspHOii 3Be3/101,
IOJKHBIIA — B co3Be3anu OKTaHT.

TyMaHHOCTb — Y4acmoK MedxHc36€30HOU cpeobl, BblOCNAIOWUUCT CEOUM USTYUEHUEM UNU NO2N0UeHUEeM
uznyuenus Ha obwem ¢pone neda. PaHee TyYMaHHOCTSIMM Ha3blBaJM BCAKHM HENOJBIMKHBIA Ha HebOe
npoTsuKEHHBI 00bekT. B 1920-¢ rompl BBIICHMIIOCH, YTO CpeAM TYMAHHOCTEW MHOTO TaJaKTHK
(nanmpumep, TymanHocTh AHIpomensl). Ilociie 3TOro TepMHH «TYMAaHHOCTb» CTall IMOHMMAaThCs Ooiee
Y3KO, B YKa3aHHOM BbIIlI€ CMbIciIe. TyMaHHOCTH COCTOST U3 IbUIX, Ta3a U IUIa3MBbl.

DKIUNTHKA — 00abUWOU Kpye HeDecHoU cghepvl, NO KOMOPOMY HPOUCXOOUM BGUOUMOE 200UYHOE
osudicenue Connya. TIMOCKOCTh IKIMNTHKU — IDIOCKOCTh oOparneHus 3emin Bokpyr CosHna (3eMHOMN
OpOUTHI).

B 3aBucumoctu ot Mecta HaOmroaTelns Ha 3emiie MEeHseTcs BUJL 3B€3JHOr0 Heba U XapaKTep CyTOYHOIO
nBroKeHUs 3Be3. CyTOUHbIE IYTH CBETHI Ha HeOecHOU chepe — ITO OKPYKHOCTH, IIIOCKOCTH KOTOPBIX
napasuJiesibHbl HeOECHOMY KBaTOpYy.

PaccmoTpuM, Kak M3MeHsAeTCsl BUJ 3Be3HOro HeOa Ha noirocax 3emud. [lomoc — 3To Takoe MecTo Ha
3eMHOM HIape, TJIe OCh MUpa COBIAAET C OTBECHOM JIMHUEH, a HEOECHBII IKBATOP — C TOPU3OHTOM.

Jns HaOmromarens, Haxonsmerocss Ha CeBepHoM nostoce 3emiu, [lonsipHas 3Be3nia OyzneT pacnoiaraTbest
B 3€HUTE, 3BE3/1bI OyJIyT JBUTATHCS MO Kpyram, NapajuleJIbHbIM MaTEMaTHUYE€CKOMY FOPU30HTY, KOTOPBIN
COBIIIa€T ¢ HEOECHBIM 3KBAaTOpoM. IIpu 3TOM Haja ropu30HTOM OyAyT BUAHBI BCE 3BE3[IbI, CKJIOHEHHE
KOTOpBIX NOJI0KUTENbHO (Ha KOkHOM mostoce, Ha060poT, OyAYT BUAHBI BCE 3BE3/1bl, CKIOHEHHE KOTOPBIX
OTPHILIATENIBHO), a UX BBICOTA B TEUEHHE CYTOK HE OYAET U3MEHSTHCA.

[lepemecTMcsi B MPUBBIYHBIC IS HAC CPEIHUE IIMPOTHI. 37eCh YK€ OCh MHUpa U HEOECHBI SKBATOP
HAKJIOHEHbI K Topu3oHTy. [loaToMy M cyTouHble MyTH 3BE3] Takke OyayT HAKJIOHEHbI K TOPU3OHTY.
CrnenoBaTenbHO, HA CPEIHUX MIMPOTAX HAONIOIATENIh CMOXKET HAOIIOAaTh BOCXOMSIIUE W 3aXOSIIUE
3BE3/IBI.
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Iloa BoCX0a0M nonumaemcs s8ieHue nepecevyeHusl ceemujiom B80CIMOYHOIU YACMU UCTNUHHO20 copusoHnma,
a 1moa 3axoaomMm — 3anAOHOU YACMU 5020 copuzonma.

[Tomumo 3TOTO, YacTh 3BE3M, PACIIOJIATAIOIIMXCS B CEBEPHBIX OKOJIOMOJSIPHBIX CO3BE3/IMSAX, HUKOT/IA HE
OyIyT OITyCKaThCs 3a TOPU30HT. Takue 3BE3/1bI MPUHATO HA3bIBATH HE3AXOAS IIIUMH.

A 3BE371b1, pacnoyiokeHHbIe 0K0s10 KOXHOTro momoca Mupa Jij1s HabIrogaTens Ha CPeAHUX MIUPOTax
OyIyT SBIATHCS HEBOCXOASIIIIMMM.

OTtnpaBuMcs Janblie — Ha 9KBAaTOp, reorpaduyeckas MIMPOTa KOTOPOTO paBHA HYIO. 37eCh OCh MUpPa
COBIIAJIAET C MOJYACHHON JTMHUEH (TO €CTh pacroiaraeTcs B MJIOCKOCTH TOPU30HTA), a HEOECHBIN YKBATOP
MIPOXOAUT Yepe3 3CHUT.

CyTtouHble TIyTH BCeX, 0€3 MCKIIOYEHUs, 3BE3] MEPHEHANKYIAPHBI rOpu30HTY. [loaTOMy Haxomsch Ha
9KBaTOpE, HAOIIOJATENIb CMOKET YBHUJIETh BCE 3BE3/IbI, KOTOPHIE B TEUEHUE CYTOK BOCXOJISAT U 3aXOIT.

BOO6H.IC, HJId TOro, YTOOBI CBETHIIO BOCXOJWJIO M 3aXO0OAWJI0, €0 CKIOHCHHUE II0 a0COJIFOTHON BEIHUYHMHE

18] < 90°— ¢
JOJI’KHO 6I)ITI) MCEHBIIIE, YHEM .
|6] =90°— ¢ y
Eciu , To B CeBepHOM TOJTyIIapuu OHA OY/ET SBIAThCs Hezaxomsmien (amst FOxxnoro —
HEBOCXOISIIICH).
18] <90°— ¢
Torma oueBUAHO, YTO TE€ CBETHJIA, CKIIOHEHHE KOTOPBIX , ABJISIIOTCS HEBOCXOIAIHUMH

i CeBepHOTro noiymapus (Win Hezaxoasaummu Juist FOxHoro).

:‘)KBaTOpI/IaJILHaﬂ CuCTeMa KoopavMHaTr -— 09mo cucmema HebeCHbIX KoopduHam, OCHOBHOI
njiockocmslio 6 Komopoﬁ A615emcsl NI0CKOCb HebeCH020 dKeamopa.

JKBATOPHAIbHBbIE HEOECHbIe KOOPANHATHI:

64



1. Cxnonenme (8) — yenogoe paccmosanue ceemuna M om nebecHo2o 3Kk6amopa, usmepeHHoe 800.1b
Kkpyea cknonenusi. OOBIUHO BBIpaXKaeTcsi B TIpajycax, MHUHYTaX U ceKkyHaax nayru. CKIIoOHeHHe
MOJIOKUTETFHO K CEeBEpY OT HEOECHOTO SKBATOpA M OTPULIATENHHO K 0Ty OT Hero. O0beKT Ha HeOECHOM
skBaTope nMmeet ckionenne 0°. CKIIOHEHHEe CeBEpHOTo IMojtoca HebecHol cheprl paBHO +90° CkiloHEHHE
F0’KHOTO ToI0ca paBHO —90°.

2. Ilpsimoe BOCXOXKIeHHMe CBeTWJIA (0) — )2n08oe paccmosuue, UMepeHHoe B007b HebecHo2o
9K6AMopa, om MoOYKU 8eCeHHe20 PABHOOEHCMBUs 00 MOUYKU nepecederus HebecH020 IK8amopa ¢ Kpyeom
CKIOHEHUs C8emuad.

IlociienoBaTeIbHOCTH BHINOJIHEHHS MPAKTHYECKOH padoThI:
3aauu NpaKkTUYeCcKoil padoThbI:

3agaua 1. Onpenenure SKkBaTopuaibHble KoopAuHaThl Anbranpa (oo Opna), Cupuyca (oo bonsmioro Ilca)
u Beru (a JIupsr).

3agaua 2. Mcnonb3ys kapTy 3BE3AHOTO HeOa, HAWIUTE 3BE3Ty MO €€ KoopAauHaTam: 0 = +350; oo = 14 6M.

3agaua 3. Onpenenurte, Kakoil sBiseTcs 38e31a 6 CTpenblia, A HaOMI0AaTeN s, HAXOASIIEro Ha IIHPOTe
550 15'. OmnpenenuTh, BOCXOMSIIEH WJIM HEBOCXOISIICH SBIsSETCA 3Be37a ABYMS CIIOCOOaMH: C
MCIOJIb30BaHNEM HAKIAJHOTO Kpyra MOABM)KHON KapThl 3BE€3THOTO HeOa M C MCMOJIb30BaHHEM (OpMYI
YCJ'IOBI/ISI BUJIUMOCTHU 3BE3/.

IIpakTnueckmii cmocod. Pacronaraem NoABMXKHBIA KPYr Ha 3BE3/IHOM KapTe M MpHU €ro BpalleHUH
OIIpeLeNsieM, SIBIISAETCS 3B€3/1a BOCXOIAIIEH NI HEBOCXOIALICH.

Teoperuueckuii cnoco0d.

Hcnonb3yem GpopMyIibl YCIOBUS BUIUMOCTH 3BE3/:

|6] < 90°— ¢ ) y
Ecnn , TO 3B€3/1a SIBJISETCSI BOCXOSIIECH U 3aX0/ISIICH.

|6] =90°— ¢ .
Ecmmn , To 3Be371a B CeBEpHOM MOIYyLIAPUH SIBISETCS HE3aXOAAIei

|6] =90°— ¢ 5
Ecnmu , TO 3B€371a B CEBEpHOM MOJYIIAPHUH SIBJISIETCS HEBOCXOIAILIEH.

Banaqa 4. YcTaHOBHTH IMOABUXKHYIO KapTy 3BE3HOTO HeOa Ha JC€CHb M 4YacC Ha6J'IIOIIeHI/ISI N Ha3BaTb
CO3BE3/1Ms, PaCIIOJIOXKCHHBIC B FO)KHOM yacTH Heba OT TOpU30HTA 10 IMOJIF0Ca MHpPA; Ha BOCTOKEC — OT
TFOpHU30HTAa 40 IIOJr0Ca MUpa.

3apava 5. Haiitu co3Be3us, pacnofioKeHHbIE MEXly TOUKaMH 3amaja u cesepa, 10 okrsaops B 21 yac.
ITpoBepuTh MPaBUIIBHOCTD OIPEAECIICHUS BU3YyalbHBIM HAOIOACHUEM 3BE3JHOTO Heba.
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3angaua 6. Haiitu Ha 3BE3HOI KapTe co3Be3aMs ¢ 0003HAUEHHBIMU B HUX TYMaHHOCTSIMU M IIPOBEPHUTH,
MOJKHO JIM UX HaOJI01aTh HEBOOPYKEHHBIM I7Ia30M Ha JIEHb M Yac BBINOJIHEHUS JJaOOpaTOPHOM pabOTHI.

3apava 7. Onpenenutb, OyayT v BUAHBI co3Be3nus Jleswl, Paka. Beco B momHoub 15 centsaopsa? Kakoe
CO3BE3/IUE B 3TO K€ BpeMs Oy/IeT HaXOAUThCs BOJM3U TOPH30HTA Ha ceBepe?

3apaua 8. OnpenenuTs, KakKue U3 NEPEUUCICHHBIX co3Be3auil: Manas Mensenuua, Bononac, Bozuuunii,
OpwuoH - /ISl Balllel MUPOTHI OYIyT HE3aXOAIUMU?

3agaua 9. Ha kapre 3BEé3mHOrO Heba HAWTH MATH JIOOBIX TEPEUYHMCICHHBIX CO3BE3aMid: bombrmas
Mensenuna, Manas Menseauna, Kaccuones, Auapomena, Ilerac, Jlebenp, JIupa, I'epkynec, CeBepHas
KOpOHA — ¥ OIPENeNIUTh MPUOIMKEHHO HEOECHBIE KOOPAMHATHI (CKIOHEHHE, U MPSMOE BOCXOXKICHHE) a-
3BE3 ATUX CO3BE3IHI.

3agaya 10. OnpenenuTh, Kakue CO3BE3MUs OyIyT HaxoaWThCs BOJMM3M ropu3oHTa Ha Cesepe, HOre,
3anane u BocTtoke 5 Mast B ITOJIHOYb.

KOHTpOJ’IbHLIe BOIIPOCHI JIA 3aKPEIJICHUS TEOPETHYECCKOro MarTepuajga K IPAKTHYECCKOMY
3aHATHIO:

1. Uto Takoe 3B&31HOE HEOO? (3BE3IHOE HEOO - MHOXKECTBO HEOECHBIX CBETUJI, BUIUMBIX C 3€MJIM HOYBIO,
Ha HeOeCHOM cBojie. B sICHYI0 HOYb YEIOBEK C XOPOIIUM 3pSHHEM YBUJIUT Ha HEOOCBoJe He Oosee 2—3
THICSIY MEPIAIONINX TOYEK. TBICSYM JIET Ha3ajd JAPEBHUE acCTPOHOMBI Pa3JeiIMiIN 3BE3JHOEC HEOO Ha
JIBEHA/IIATh CEKTOPOB U MPHUIYMAaIX UM UMEHA M CUMBOJIBI, TI0J] KOTOPHIMU OHU M3BECTHBI U MIOHBIHE. )

2. YUro takoe co3pe3nus? (Co3Be3qus - y4acTKH, HA KOTOPbIE pa3jieiieHa HebecHas cdepa Uit yao0cTBa
OPUEHTHPOBAHUS Ha 3BE3MHOM HeOe. B IpeBHOCTH CO3BE3MMSIMH HA3bIBAIUCH XapakTEpHBIE (DUTYPHI,
o0Opa3yeMble SIPKUMH 3BE3IaMU. )

3. CkonbKo Ha cerofHsmHuil e co3pe3nuil? (Cerogns ecth 88 co3pesnuil. Co3Be3ius pa3iIuyHbI 110
3aHMMaeMOil MIomaau Ha HeOeCHOH cdepe U KOJIMYECTBY 3BE3/1 B HUX.)

4. TlepeuncnuTh OCHOBHBIE CO3BE3/IUSI WIIM T€, KOTOpbIe BbI 3HaeTe. (CyliecTBYIOT OOJIbIINE CO3BE3AUS U
Manienbkre. K mepBeiM oTHocsATcs bonemas Mensenuna, I'epkynec, Ilerac, Bomonei, Bosomnac,
Anpapomena. Ko Bropeim - HOxusiit Kpect, Xameneon, Jleryuas Puiba, Mansiii [1éc, Paiickas Iltuna.
KoneuHo, Mbl Ha3BaIM ML MATTYIO TOJIMKY, HAaOOJIee U3BECTHBIE. )

5. Uto Takoe kapta He6a? (D10 M300pakeHue 3BE3AHOTO Heba WIIH €ro 4YacTu Ha miockocTu. Kapry neba
ACTPOHOMBI Pa3JeIUIU Ha 2 YaCTH: I0XKHYIO U CEBEPHYIO (TI0 aHAJIOTUH C TIONYIIApUIMH 3eMIIH. )

6. Uro Ttakoe HeOecHbli »KkBarop? (bombmioit kpyr HeOecHOH cdepbl, IMIOCKOCTh KOTOPOTO
MEPIEHIUKYISIPHA OCH MUPa U COBIAAAET € IJIOCKOCTBIO 36MHOI'0 KBATOPA.

®opma npeacraBiaeHus pe3yJbTara:
BbInonHuTE 3a1aHUE B TETPAAU AJIs MPAKTHUECKUX padoT.

Kpurtepun onenkmn:
3a mpaBUIILHO BBIMTOJIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIILHO BHITIOJIHEHHOE JACUCTBUE, 3aJJaHUE BBICTABIIACTCS OTpULaTeIbHas olleHka — 0 0anoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBMIIbHBIX OTBETOB
Oyenka «xopouto» evicmasgnaemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB
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ONoarWONEPRF

JlabopaTtopHbIie padoThI
Tema 2.1 Kunematuka

.JIaﬁopaTopﬂoe 3anaTue Nel «Onpene.ne}me IJIOTHOCTH BeIeCTBA»

Heab: DxkcepruMEeHTAIBHO ONPEAETUTD IIJIOTHOCTH KUAKOCTH U TBEPJIOTO Tea.

MarepunanbHoe obecrnieyeHue:
BECHl C pa3HOBECAMH; JIMHEWKa MacIITaOHasl; MITaHTCHIUPKYJIb, MEH3YpPKa; BEIIECTBO, IUIOTHOCTh
KOTOPOT'O HY>KHO OIPEACITHUTD.

3aganmue:

1. O3HaKOMbTECH C TEOPETUYECKUM MaTepraIoM MO TeMe.
2. Onpenenute Maccy U 00beM HCCIIEyeMOTrO BEIIECTRA.
3. BeruncnauTe mioTHOCTH BEIIECTBA.

4. CoctaBbTe OTYET I10 JIAOOPAaTOPHOU padoTe.

Ilopsinok BbINOJHEHHS PadOTHI:
O3HaKOMBTECH C TEOPETUUYECKUM MaTEpPHUAJIOM IO JaHHOU TeMe.
Onpenenure MIOTHOCTh TBEPOTO TENA.
BeruuciuTe abCOMOTHYIO M OTHOCUTENIBHYIO TOTPELIHOCTH U3MEPEHUH.
Jlannble 3aHecuTe B Tadnuiy Nel
Omnpenenure 1eHy J€IE€HUS MEH3YPKH.
Onpenenure MIOTHOCTb BOJBI HEOOXOIMMO.
Beruucinte aGCOMOTHYIO M OTHOCUTENIbHYIO MOTPEIIHOCTH U3MEPEHUH
Pesynbrate! onbiTa 3aHecute B TaOIUIryNe2.
OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI:

KoHTposibHBIE BOTPOCHI

2.

1.

w

W3 nByx pa3HBIX METAIJIOB M3TOTOBJICHBI OJMHAKOBBIC MO pa3MepaM KyOwku. B3BemmBanue
MI0Ka3ajo, 4YTO Macca OJHOro KyOuka Oojblie Macchl JIpyroro B 2 pasza. OnumHakoBa Ju
IUIOTHOCTH MeTaiu1a? Eciu HeT, To BO CKOJIBKO pa3 OTINYAIOTCS TNIOTHOCTHU?

Tpu neranu — menHasi, jKele3Has W aTIOMHUHHMEBas — MMEIOT OJWHAKOBBIE 00BEMBI. Kaxas
JieTalb UMEeeT HaUMEHBIIYI0 Maccy, Kakas HauoOoublryto? ITycToT B feTansax HerT.

Kycok meramna o6semom 150 cM® IMeer Maccy 750 r. Onpenenure MIOTHOCTh MaTepuaa.

Ha yamku ypaBHOBEIIEHHBIX BECOB IOCTABJIEHBI OJMHAKOBBIE cTakaHbl. [locie Toro, kak B
OJIMH CTaKaH HAJIWIA MOJIOKO, a B APYroi — MOJCOTHEYHOE MAaciio, PaBHOBECHE BECOB HE
Hapymmiock. O6bEM Kakol U3 )KUIKOCTEH OobIe?

3amoJIHUTE OTYET IO JTabOPaTOPHOU paboTe COTIacCHO TPEOOBAHUSIM.

Yacts 1. [I51g onpenenenus MIOTHOCTH TBEPIOTO Tella BEIYUCIUTE €r0 00HEM.
1. OObem npsAMOYroJasHOTO Hapajielienuneaa Berauciute mo gopmyne: V=a-b-h,
r7e a — JyinHa, M; b — mmpuHa, M; h — BeicoTa, M.

O6beM IMIMHIpPA BEIYUCIUTE N0 (hopMmyIie: 4
h — BeICcOTA IIMITMHIIPa, M; d — ero AuameTp, M.

3. Eciam TBepmoe Telo WMeeT HENpaBWIBHYIO (OpPMY, TO €ro O00BEM OIPEICIIUTE C ITOMOIIBIO
MEH3YpKH, B KOTOPYIO OH MOKET OBITh TIOTPY>KEH.

4. YpaBHOBECHTE BEChl UCMOJb3Ysl MPaBUiIa B3BELINBAHUSI.
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o

Omnpenenure maccy Tena.
ITo dhopmyse p=m/v BBIYUCIUTE TUIOTHOCTH TBEPJIOTO TEIA.
7. PesynpTaThl u3MepeHuil 3anecute B Tadbuuny Nel u caenaiiTe BBIYMCIECHUS

o

Tabmuma Nel. Pe3ynbrarsl u3MepeHuid.

Ne Bewec | mmpu | niuuna | BRICOT | 00béM, | Macca | MIOTHOCTH pTab| Ap o
TBO Ha. ,bm) | a, V( pup(kr/m3)
a(w) hv) | M | mxr)

Yacre Ne2. /[t onpeneneHust I0THOCTH BOJbI HEOOXOUMO:

1. HaliTH Maccy Tapbl, B KOTOPYIO HYXXHO IIOMECTUTHh BOAY M OIPEIEIUTh Maccy BOIBI Oe3
Tapebl.

2. OmpenenuTe HeHy ACTICHUS MEH3YPKH U HalAUTE 00BEM B3BEIICHHOM KHUIKOCTH (BOIBI).

3. Pesynbratsl onbiTa 3aHecuTe B TaOIUIy No2.

Tabmuma No2. Pe3ynbTarsl u3mMepeHuit

No | BemectBo Macca Tapsl , Macca 00BEM, IJIOTHOCTD pTab o
m1(xkr) xuakoct | V(M3) pup(xr/
u, M3)
m2(Kr)

®opma npeacraBiaeHus pe3yJabTara:
PaboTa nomkHa ObITH BBINOJIHEHA B TETPAAM ISl JJAOOPaTOPHBIX padoT.

Kputepun onenkn:
3a MpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBUWIIbHO BHITIOJIHEHHOE JEHCTBHE, 3aJJaHNe BBICTABIISETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensnoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB

Tema 3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKO TEOPUH
JlaGoparopHoe 3aHsaTHE N2

IIpoBepka ra3oBbIX 3aKOHOB
Heuan: M3yunTs B3aMMOCBA3b MAaKPOCKONMYECKNX MApPaMETPOB T'a3a 3aJaHHON MAaCChI; ONBITHBIM
nyTéM yOoeauTcs B CIpaBeAIMBOCTH 3aKkoHa boiins-Mapuotra.
BeinosiHenue padorsl criocodcTByeT GOPMHPOBAHMIO:
I1P62, ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MPg, MP10
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MarepunanbHoe obecrnieyeHue:

CunboH (QTFOMUHUEBBIA TEPMETUYHBIN MWJIMHIP C TO(PPUPOBAHHBIMH CTCHKAMH, IIIKAJIOU
YCJIOBHBIX E€IUHUII, MOPIIHEM C BEPTUKAIBHBIM BHUHTOM), BO3IyXOBOJHBIA COCAMHUTEIHHBIM IILJIAHT,
MaHOMETp, 0apOMeTp, UCIIBITYEMbIH T'a3 3a/IaHHOI MacChl — BO3IYX.

3aganmue:
1.IloBTOpUTH OOBETMHEHHBIN Ta30BbIN 3aKOH.
2.IIpoBeputh Ha MpaKTUKE coO0IeHHE 3akoHa boins-Mapuorra.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
TeoperuvecKkue cBeIeHUs

B nannoit mabGoparopHoli paboTe paccMarpuBaeTcs CcoOOJeHHEe 3aKkoHa boiis-Mapuorra,
CIPaBEUIMBOrO I M30TEPMUYECKOro Ipolecca Juisi JaHHOW Macchl rasza. M3 oOmiero ypaBHEHHS
MenneneeBa-Knanelipona 3akon boitiisi-MapuoTTa MOXHO 3anucaTh Tak:

Vnpn — C

rae: V— o0beM 3aJjaHHOM Macchl Ta3a B N-OM COCTOSIHUM; p — JIaBJICHHE 3aJJaHHOM Macchl ra3a B n-
OM COCTOSIHUH;

C — nocTosiHHBIN K03 PunmeHT (KoOHCTaHTa).

[Tpu ucnonp3oBanuu B paboTe JaHHOW YCTAaHOBKH (CM. PHUCYHOK) 00BEM Tasza yJo0HO U3MEpATH B
YCIOBHBIX enuHuIax oovema — y.e.0. (1 y.e.0.=0,1Vo, rme Vo — monubiii o0bem cuibdona 1 ), a
JaBlieHHE — Kak aTtMoc(epHOe MaBIICHHE C JOTOJHHUTENBbHBIM (0€3 IOMOIHUTEIHHOr0) AaBiICHHS (IO
MaHOMETpY) C [IePEBOAOM HEOOXOIUMBIX €AMHUI] aBieHus B cuctemy CU.

2 . 3amava CBOOUTCA K HAXOXKACHUIO KOHCTaHTHI Cn IS Ka)XIOTO COCTOSIHHS OJHOW M TOW JKe
Macchl rasa:

Cn = V;l "Po (1 a = Apn)

rae3 : C — KOHCTaHTa N-r0 COCTOSHUS (B YCJIOBHBIX €JUHMIIAX KOHCTAaHTHl — y.€.K.); V— o0beM
3aJJaHHOI Macchl Ta3a B N-OM COCTOSIHUM (B YCJIOBHBIX €JMHUIAX 0o0beMa — y.€.0.); p — arMocpepHoe
nasnenue (B [lackansx — [1a); Ap — nononHuTeNbHOE 1aBJIeHHE MaHOMETpa (B aTMocdepax — at™m).

Uem TouHee u Onmxke Apyr K Apyry Oynyt Haxoautbes koHcTtanThl Cl, C2, C3 — Tem Oonee
TOYHBIM OKaXKETCs HKCIIEpUMEHTAIbHOE MOITBEpKAeHUE 3aKoHa boiinsa-MapuoTra.

3 - MPUMEHSETCS 3HAK «+)» - €CIH JaBIIEHUE PACTET, U 3HAK «-» - €CJIM JJABJIICHUE TaJIaeT.

p.s. - 1.YcroiiunBas paboTta cuiib(oHa BOZMOXKHA IIPU YCIIOBUM U3MEHEHUSI 00beMa BO3/yXa B HEM
ot 0,5 10 0,9 y.e.o.

2. - Juid pacy€ToB eIMHUIIBl JaBJeHUs OapoMeTpa - MM.PT.CT.(MHJUIMMETP PTYTHOTO CTO0JI0a),
MOXHO BOCTIOJNIL30BaThCs eauHuIamu rnepesoa B [la (Ilackamsx) mo dopmyne: 1 mm.pt.ct=133,33 Ila.
IlepeBon noka3aHuit MaHOMETpa He TpeOyeTcs.

1. 1. BHumarenabHO MPOYUTATH ONMKCAHHE PAOOTHI U aJITOPUTM JICHCTBHIA;

2. 3. U3meputb aTMOC(epHOE TaBICHHUE B JaHHBII MOMEHT C TIOMOIIBI0 OapoMeTpa;

3. 4. Ilpoussectu u 3apuKcUpoBaTh B OJaHKE OTYETA MpEABAPUTEIbHBIE U3MEPEHUsI aTMOC(EepHOTo
NaBJieHus (C mepeBoioM B enuHuLbl cucteMbl CH);

4. 5. CoOparh ycTaHOBKY (CM. PHCYHOK) Tak, 4yToObI 00a KjamaHa MaHOMETpa HaXOAWIUCH B

OTKPBITOM COCTOSIHWH, 4 TOPUICHDb CI/IJ'H)CI)OHa — B CaMOM BCPXHEM I10JIOKCHHUHU,
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o

3aKpbITh BHEIIHUN KJIallaH MAHOMETPA;
C nmoMoIIbI0 BpAIAIOIErocsi MOPIIHSA YCTAaHOBUTH BBICOTY LIMJIMHApa CUiIb(pOHA HA OAHOM H3
Tpéx ormeTok: 0,6; 0,7; 0,8.
7. IlpousBectH u 3ahukcUpoBaTh B OJIaHKE OTUYETA MPEABAPUTEIbHBIC U3MEPEHUsI 00beMa 3alaHHON
Macchl ra3a B OJJHOM U3 TPEX COCTOSHUH (B YCIIOBHBIX €AMHUIIAX 00bEMaA — y.€.0.);
8. Cpa3zy xe mpousBecTM U 3aUKCHpOBaTh B OJaHKE OTYETa IpPEIBApUTENIbHBIE H3MEPEHUs
JIOTIOJIHUTEIBHOIO JaBJIEHNs MAaHOMETPA OJHOTO U3 TPEX COCTOSIHUIM rasa (B arMocdepax - atMm);
9. Bbruucnuth aOCOMOTHYIO U OTHOCUTEIBHYIO IIOIPEIIHOCTH U3MEPEHUI.
KoHnTpoJsbHbIe Bonpocsl.
1) IIpu xakoM yciaoBuu cripaBeiuB 3akoH boitns-Mapuorra?
2) Ecnu mpu ©30TEpMUYECKOM IPOIECCEe AABIICHHE MAAeT, YTO MPOUCXOANT C 00BEMOM?
3) IIpou3BoaUT 1M ra3 1aBiI€HUE B COCTOSTHUM HEBECOMOCTH?
4) [loueMy noiy4eHHbIE Pe3yNbTAaThl B pad0OTE HE UJICATBHO PABHBI MEX1y COO0OM?
5) Uro BrnusieT HAa TOYHOCTH U3MEPEHUN B JaHHOH paboTe?
6) MO>HO 71 OIIpeIEeNTh YCIOBHYIO €IMHUILY KOHCTaHThI B eauHuLax CHU?
7) KakoBa Macca Bo31yxa B ayJUTOPUH TUIOMIAA6I0 64 M2 , BEICOTOI 3 M, mpu Temnepatype 25 oC
Y JaBJeHUU 725 MM.pT.CT.?
®opma npeacTaBiaeHus pe3yJabTara:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU JJIs JIaDOpaTOPHBIX padoT.
Kputepun onenkmn:
3a npaBUIIbHO BBINOJIHEHHOE 331aHHUE BBICTABIISIETCS MOJIOKUTENbHAS OI[eHKa — 1 Oau.
3a HeMpaBUWJILHO BHINIOJIHEHHOE JEHCTBHE, 3aJJaHNE BBICTABIIETCS OTpULaTeabHas orjeHka — O 6aoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% nmpaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenra «HeyoosiemeopumenbHoy svicmasisemcs 3a Menee 60% nMpaBUIBHBIX OTBETOB

o

Pa3nea 3 Moaekyasipaasi pu3nka U TepMOIMHAMHMKA
Tema 3.3. ArperaTHbie COCTOSIHMS BelleCTBA
JlabGoparopHoe 3ansTue Ne3

Onpenesienne k03P PuuueHTa MOBEPXHOCTHOH IVIOTHOCTH KUAKOCTH METOIOM OTPbIBA
KamneJjb

Heanb: onpenenuTs NOBEPXHOCTHOE HATSKEHHUE BOJIbI M MBLJIBHOTO PACTBOPA METOI0M OTPbHIBA Karelb
BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
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I1P62, ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MPg, MP10
MarepunanbHoe obecnieyeHue:

IINPHIL JUIs YUCTOM BOJABI, WINPUI] JUIsI MbUIBHOTO pactBopa (o0bemMoM 5—10 mil), cTakaHYMK C
YUCTOM BOJOM, CTaKaHUYUK C MBUIBHBIM DPACTBOPOM, IITAHICHLMPKYJIb WJIH MHUKPOMETP, OCTPO
OTTOYEHHBIN KapaHJalll.

3ananmue:

1 O3HaKOMBTECH C TEOPETUYECKUM MAaTEPHATIOM.

Ha kamuito, BUCSINYI0 Ha KOHIE y3KOM TpyOOuYKH, AEMCTBYIOT JABE CHJIBL: Cujla TSDKECTH mg
HAaIpaBJICHHAsl BEPTUKAJIBHO BHU3, W CHJIAa IIOBEPXHOCTHOIO HATSHKCHMs JKuAKocTM F moB
pacripeniesieHHasi BJOJb TPAaHUIIBI XKUJAKOCTH C KpaeM TpyOKM M HampaBieHHas IO KacaTeIbHOH K
MIOBEPXHOCTHU KUJIKOCTH NEPIEHAUKYIISIPHO 3TON IPaHULIE.

Foce Posi

»
my

Cuila OBEpXHOCTHOTO HATSDKCHHS, ISHCTBYIOIIAs Ha HEOOJBIIONW Y4aCTOK TpaHullbl JUMHON Al |
paBHa o | , rae 6 — K03 (PUIIMEHT TOBEPXHOCTHOI'O HATSYKEHUS KU IKOCTH.

VYcioBue paBHOBeCHs Kaluld Ha KOHIIE TPYOOYKHM COCTOMT B TOM, YTO BEKTOpHAs CymMma CHII,
JEUCTBYIOIUX HA OTAEIbHBIC 3JIEMEHTHl TI'paHMIbI, paBHA MO MOAYJIIO M IPOTHBOIOJIOXKHA IO
HATPaBJICHUIO CHJIE TSHKECTH.

Bennuuna o4 1 mo Mepe yBelnMUYeHHs MAcChl KaIljl OCTAeTCsl HEM3MEHHOM, HO B PaBHOBECHH Karlis
MPUHUMAET TaKylo (GOpMy, YTO YroJ HaKJIOHA CHJIBI MOBEPXHOCTHOTO HATSOKEHHSI K BEPTUKAIH Ol
YJIOBIIETBOPSIET yCIOBHUIO lo cos =mg , rie | — 1irHa rpaHuLibl )KUAKOCTH € TPYOOUKOH.

C yBenmueHHeM MacChl Kk YroJl 0 YMEHBIIIAeTCs ¥, HAKOHEIl, IOCTUraeT HyJis, a cosa = | .

[lpn panbHelIeM yBETMYEHHMH MAacChl YCJIOBHE pAaBHOBECHs KaIlUIM YK€ HE MOXET ObITh
BBITIOJIHEHO, ¥ KaIlJIsl OTPHIBAETCS.

Ortcrona, npuauMas, uto I=n d , rae d — BHyTpeHHUIl tuamerp TpyOoukH, nomydaem: d or= mg

mg |
ey

1.13meputh BHYTpeHHUM auamerp d HakoHeYHMKa Iumpuua. s u3MepeHuss MOXKHO
BOCITOJIB30BaTbCs OCTPO OTTOYECHHBIM KapaHJamoMm. BcTaBMB KapaHanml B HAaKOHEYHUK JIO YIOpa,
IIOMETHTE T'PAHUILY CONPUKOCHOBEHMsS HAKOHEYHHMKA C KapaHaamoM. /[mameTrp kapaHjamia Ha YpOBHE
9TOM TPAHUIBI MOXHO TNPUHATH 32 BHYTPEHHUN JUaMETpP HAKOHEYHUKA U U3MEPUTH €r0 C MOMOIIBIO
LITAHTEHIUPKYJISI MIIM MUKPOMETpA.

2.Hab6patp B mmpui] 4—-5 M1 BOJBI U, JIep’Ka €ro BEPTUKAJIBLHO M IUIABHO HaXXKMMasi Ha TOPIIEHb,
BBUINTH 3—4 MJI B CTAaKaHYMK, CUMTAs KaIuld. I3mepeHne konudecTBa Kaneiab N IPOBECTH HE MEHEE TPEX
pa3, 3areM 1o oOmuiel macce BBITEKIIEH BOAbI 00II m (MONB3yHTECh IIKaNOW Ha mmpuie!) HalTH
CPEeIHIOI0 MacCy KaIuld m U MOTPEIIHOCTh ee onpenenenus Am. Pe3ynbTarsl 3aHeCTH B TaOIHILy

Tabauya Nl

USMEPEHO 6blYUCIEHO
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m e m,e ecp  |me eep |, mm | d wmm, | Hm
oo

3.Ilonw3ysice opmynoii (1), paccuntarh Kod(PPHUIUEHT MOBEPXHOCTHOTO HATSHKEHHUS BOABI U
a0COJIOTHYIO TIOTPEIIHOCTD €r0 ONpPEACICHHS

Ao =lo,,., -0

uim maéa| *

4. BEIYUCINUTD OTHOCHUTCIIBHYIO IIOTI'PCITHOCTDH I/ISMepeHI/Iﬁ

Ao .
E=—2_.100%
g

madiy

5. AHanoruuHeiM 00pa3oM ompenenuTh KO3 UIHUEHT MOBEPXHOCTHOTO HATSXKEHUS MBUIBHOTO
pacTBopa (I0JIb30BaTHCS OTACIBHBIM HITTPUIIEM U MIOCYAOU!).

H3MEPCHO BBIYUCJICHO
Ne|mg,.2| N me | m,.e | Ame | Am 2| d,mm Ad,mm U'i%l Ao,f%! &

6. CnenaTh BBIBOJ M 3aITMCATh MOJYyYCHHOE 3HaYeHNE K03 (PUIImeHTa IOBEpXHOCTHOTO HATSKEHHS
C Yy4€TOM HOTPEIIHOCTH

KonTpoabHbie Bonpocsi:

1. Koapuument nopepxHocTHOro HaTspKeHUs kepocuHa 0,024 u/M. bosnblie nnn MeHble Macca
Karuii KEPOCHHA TI0 CPaBHEHUIO € Karuiel BOIbI, €CITH KaraTh U3 OJJHOM U TOM )K€ MUIETKH?

2. O6BsAcHUTE NOAPOOHO, TOYEMY MaJIeHbKHE KalrelbKH KUAKOCTH MOTYT J0JITO BUCETh HE
OTPBIBASCH.

3. Iloyemy, mpex/ie 4eM MOKPHITh IITYKATYPKY MACIISIHON KpacKoi, IpeaBapUTeIbHO MPOU3BOIAT
TPYHTOBKY 01 oii?

4. ITpuBeauTe CBOM MpUMEPHI JEHCTBUS CUITBI TOBEPXHOCTHOTO HATSXKEHHS

®opma npeacTaBiaeHus pe3yJabTara:

PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAM ISl JJaOOPaTOPHBIX paboT.

Kpurepum ounenku:
3a mpaBUIIHLHO BBITOJHEHHOE 33JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — | Oasu.
3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHAE BHICTABISICTCS OTpUIATEIbHAS OlleHKa — () 0asioB.
Oyenka «omauunoy svicmasisiemcsa 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisenmcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

Tema 3.3 Arperatuble cOCTOsSIHMS BellecTBA U (a30BbIe Mepexoabl
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JlabopaTopHoe 3ansiTue Ned

OnpenesieHne BJIAKHOCTH BO31yXa U aTMOC(EpPHOro 1aBjIeHUus

Leab: u3MepuTh OTHOCUTEIHHYIO BIIAXKHOCTH BO3/yXa B JIaOOpaTOpuu PU3UKU
Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHUIO:
I1P62, I1PG6, I11P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MP8&, MP10
MarepuasibHoe o0ecnieueHue: rurpomerp ncuxpomerpuueckuit BUT — C, crakaH ¢ KUIISTYEHOM BOAOM
3aganue
1. O3HakoMbTech C TEOPETHYECKUM MATEPHAIOM:

B armocdepe 3emnm Bcerga coaepxkarca BofsHble mapbl. WX copepxkaHue B BO3IyXe
XapakTepu3yercsi abCOMOTHOW W OTHOCHUTENBHOW BIAXKHOCTBIO. AOCONIOTHAS BIAXXHOCTH OIMPEIEIAeTCS
IUIOTHOCTBIO BOJSHOTO MMapa pa, HaxoIsAlerocs B arMocdepe, WIM ero MapluualibHbIM JaBICHHEM pII.
[TapumansHBIM JTaBIIGHUEM PI HA3BIBACTCS JABJICHHWE, KOTOPOE MPOU3BOIMI OBl BOISIHOW Iap, €clid ObI
BCE Jpyrue rasbl B BO3JyXe OTCYTCTBOBaJNU. OTHOCUTEIBHON BIAXHOCTHIO () HA3BIBACTCS OTHOIICHHE
MapuuaIbHOTO JABJICHUS PI BOJSHOIO Iapa, COACPIKAIIETOCS B BO3JyX€, K JABJICHHUIO HACHIIIEHHOTO
napa pH.I., Ipu AaHHON TemmepaType. OTHOCUTENbHAS BIAXHOCTh () TIOKA3bIBAET, CKOJIBKO MPOIICHTOB
COCTABJISIET TapIUAIBHOE JABJICHHE OT JaBJICHUS HACHIIIEHHOTO IMapa MpU JaHHOW TeMIeparype M
omnpezensercs no hopmye:

p/m

[TapunanpHOE 1aBICHKUE PII MOKHO PACCUUTATH 110 ypaBHEHUI0 Menzeneesa - Knanelipona uiu no
TOYKE POCHI.

Touka pocsl - 3TO TemIepaTypa, Ipyu KOTOpPO! BOASIHOMW I1ap, HaXOASIIUICS B BO3AYXE CTAHOBUTCS
HachleHHbIM. OTHOCUTENIbHYIO BJIA)KHOCTH BO3[yXa MOYKHO ONPEIENIUTh C MOMOIIBI0 CHEIHaIbHBIX
puOOPOB — MCUXPOMETPA U TUTPOMETPA.

IIcuxpomerp

[IcuxpomeTp COCTOUT U3 CYXOTO U BJIAXKHOTO TEPMOMETPOB.

PaccmoTpuTe ncuxpoMeTp U OnpeaenTe Iie CyXon U BIaXKHbIM TEPMOMETPBI.

a) U3MEPUTH TIOKA3aHUS CYXOr'0 U BIaKHOT'O TEPMOMETPOB:

0) MCIOJIb3Yysl MCUXPOMETPUYECKYIO TAOJIMILY, ONpPENETUTh OTHOCUTEIbHYIO BJIAXKHOCTH BO3JyXa.
BHumarenbHO MOCMOTpUTE Ha MCHUXpPOMETpUYEcKyro Tabiuiy. B mepBoMm BepTHUKaibHOM CTOJOLE
HalJIUTe MOKAa3aHMs BAlIEro CyXOro TEPMOMETpPA, B NEPBOM TOPU3OHTAIBHOM CTPOKE HAWAUTE Bally
Pa3HOCTb NOKa3aHUM CyXOT'0 U BJIAXXHOTO TEPMOMETPOB. TO UMCIIO, KOTOPOE HAXOAUTCA Ha NEPECCUEHUU
CTOJIOIA U CTPOKH U SIBJISIETCS 3HAUEHUEM BJIAKHOCTH BO3yXa.

N300pakenue, cxema, pUCyHOK SKCIIEpUMEHTA:

Cyxon
mepmovempl=|E

X | Baawwnan |-
) mepaosemp R

Pucynox 1. YcranoBka ajist mabopatopHoi padoThl N5
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2. Bromonaure paboty.
3. OtBeTbTE HAa KOHTPOJIbHBIE BOIIPOCHL.
4. 3amoyiHUTE OTYET IO JIA0opaTOpHOI padoTe.
ITopsinok BbINOJIHEHHUSI PA0OTHI:
1.Hanuth B nUTaTENb KUMSYEHYIO BOY.
2.Jlatb duTHI0 nponuTaThcs BomoM U uepe3 10-15 MHHYT NPUCTYNUTH K ONpPEICICHHUIO
BJIAYKHOCTH.
3.0npenenuTs NOKa3aHus CyXoro M YBJIAXXHEHHOTO TEPMOMETPOB.
4.IToBopaunBasi TUMO C KpacHOH OIM(POBKOW, COBMECTHTH ITOKa3aHUsS CYXOro TEpMOMETpa
(xkpacubie nUdPHI) ¢ TOKa3aHUSIMHU YBIAKHECHHOTO (YepHBIE HH(PHI).
5.0mnpenenuTb OTHOCUTENBHYIO BIaKHOCTb 110 KPACHOM CTpEJIKE.
6.Pe3ynbTaThl U3BMEPEHU U BIYUCIICHUH 3aHECTH B TAOJIHILY:

Tabmuma Nel
IToxka3zanusi TepMOMETPOB Pa3znocTh OTHocHuTEILHAS
NMOKAa3aHMI BJI2KHOCTH BO3/1yXa @,
TEPMOMETPOB %
At=tcyx-tBJ
cyxoro teyx BJIAJKHOIO tBJI
Tabmuma Ne2
Temnepary | Touka Hapnenne | [lapumansn | OtHOcuTen | [ImotHOCTH | AGCONIOTHA
pa pOCHI, °c HAaCBIIIEHH | O€ bHas HACBIIICHH |
OKPY’KaroIll oro mnapa, JIaBJICHHE BJIQXXKHOCTh | OTO mapa, BJIQ)KHOCTh
ero ITa BOJSTHOTO BO3NyXa, % | & BO3/1yXa
BO3/yXa, napa, [1a art
°’C

7. Cnenartp BBIBOJ, 3alMCaTh IMOKAa3aHHWsS TUTPOMETpPA W JaTh PEKOMEHIANNU IO TIOAEPIKAHHIO
BJII&XKHOCTH B JJaOOPAaTOPHH B TIpeiesiaX HOPMBI.
KonTposabHbie Bonpocsi:
1. Kako#i map Ha3wpiBaeTcsi HachlIleHHBIM? UTO Takoe AWHAMUYECKOE DPaBHOBECHE, TOYKa POCHI,
napuuaibHOE JaBiieHue?
[Touemy Moka3aHusi CMOYEHHOT'O TEPMOMETPA MEHBIIIE, YEM CYXOro?
Kak, 3Hast TOUKY pOCHI, MOKHO OTIPEICTIUTh MapIuaIbHOE JaBIIeHHE?
4. Cyxol M BI@XHBII TEPMOMETPHI IICUXPOMETPA TIOKA3bIBAIOT OJAMHAKOBYIO Temrieparypy. Kakoa
OTHOCHTEIIbHAS BIIAYKHOCTH BO3ayXa?
®opma nmpeacTasJieHus pe3yJbTara:
PaboTa nomkHa ObITH BBITIOJHEHA B TETPaAM JJIs TaOOPaTOPHBIX PadoT.
Kpurepun onenkmn:
3a mpaBUIIHLHO BBHITOIHEHHOE 33JJaHHME BHICTABIISIETCS TIOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeNpaBUIILHO BBIITOJHEHHOE JICHCTBHE, 3alaHHE BHICTABIISIETCS] OTPHLIATEIbHAS OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopouwto» evicmagngemcs 3a 80 — 89% npaBUIbHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisiemcs 3a 60 — 79% npaBUIIbHBIX OTBETOB

wmn
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Oyenka «HeyoosiemeopumenbHoy svicmasgisemcs 3a Menee 60% nmpaBUIBLHBIX OTBETOB

Tema 3.2 OcHoBbI TepMOAUHAMUKH. TenjioBbie MAIIMHBI.

JladoparopHoe 3ansaTie NeS OnpenesieHue y/iedbHOM TENJI0eMKOCTH BellleCTBa

He.]]b: OIIBITHBIM ITYTEM OIIPCACIINTL BCIUYHNHY y,Z[GHBHOﬁ TCIINIOEMKOCTHU BEHIICCTBA M BBIACHHUTH

¢bu3nvecKuil CMBICI ypaBHEHHUS TETJIOBOTO OayiaHca.

BoinoJsiHeHHe padoThI cNIOCOOCTBYET (POPMUPOBAHUIO:

I1P62, 11P66, I1P6S, I1P610, ITP610, MP3, MPS5, MP15, MP28, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MartepuanbHoe oGecriedeHue: BEChl ONITUYECKUE HA LITATUBE; Pa3HOBEC; HUCCIEAYEMOE BEIIECTBO;

KaJIOpUMETP; TEPMOMETD; IIEKTPOIUIUTKA; COCY]] C BOJOM;

3ananue

1.

2.
3.
4.

HCHOJ’ILSYH TECPMOJAUHAMHUYCCKUEC 3aKOHBbI COCTABUTH YPABHCHUC TCIIJIOBOT'O OanaHca JJIA
BBIYHCIICHUA H€O6XOI[I/IMOI71 BCJIMYHHEI.

PSSYJ'ILTaTLI I/I3MepeHI/Iﬁ Y BBIYMCJICHUMN 3aHECTU B Ta6J'II/II_[y.

OtBeTuTh HA KOHTPOJIbHBIC BOIIPOCHL

Hanucars BBIBO/L

Bunumanue! Ilpu ucnonv3oeanuu 2opauux npeomemos U  IIEKMPUUECKOU  HAUMKU  C
OCHOPOIHCHOCHbIO 00PaAAmMbCA ¢ 000pPYO0saHUEM.
Tabnuma.

1. Macca TBepIOTO TeNa, K m;
2. Temrieparypa tena, °C ty

3. Macca Kajopumerpa, KT m;
4. Mmacca BOObI, KT ms3

5. TeMmeparypa BOJbl M KalopuMeTpa, | tr=t3

°C
6. remriepatypa cmecu, °C 0
7. yaenbHas TEIJI0EMKOCTh | Cp

kajopumetpa, Jx/(xr-°K)

8.ynenpHast TEMI0EMKOCTh BOJIBI, | C3
JIx/(kr-°K)

9. ynmenpHas TEIUIOEMKOCTH TBEPAOTO | Ci
tena, JIx/(kr-°K)

10. Tabnu4HOE 3HAYECHHWE YIEIBHOM | Cr

TEIII0EMKOCTH TBEPJIOTO Tena,
JIx/(kr-°K)
11. oTHOCHUTENBHAS OTPELIHOCTD, Y0 o
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[Topsnox BeinoHEHUs paboThI

OnpeaeauTh MacCy MCCIEIyEMOro Tejla my;

OnycTUTh UCCIIEyeMOe TEJI0 B COCY/] C BOJIOK U HArpeTh BOY J0 KUIICHHUS;

OnpeaenuTs MacCcy KaopuMeTpa my,

Hanute 10 MOJIOBHHBI BOBI B KAJIOPUMETP U ONPEICIUTh MacCy BOJbI M3,

W3MepuTh HaYallbHYIO TEMIIEPATYpPy KaJOpUMETPa ¢ BOIOM tr=t3;

OnycTUTh HArPETOE TEJIO B KAIOPUMETP C BOJIOW U U3MEPUTH TEMIIEpaTypy cmecu 0;
CocTaBUTh YpaBHEHHE TEILIOBOIO OajJaHca M ONPEAETUTh YACIbHYIO TEIUIOEMKOCTh BEIICCTBA.
TenJIOTa OTJaHHAs TOPIIUM TeJIOM: Qor, =M1 Cy(t1- 0)

NogakrowhE

Teriora, moaydeHHas KaTOPUMETPOM: Qpon =M2Co(0-17)
Temota, mosyyeHHas BOIOM: Qpopp=M3C3(0-13)
VYpauenue Termnooro 6ananca: Qo= Quon

mM1Ci(t1- 0) = MyCy(0-12) + M3C3(0-13)

m1Ca(ts- 0) =(0-t) (M2Co+ M3C3)

Tak kak t,=t3, (0-tp) =(0-13)

c1=(0-tp) (MaCa+msc3)/(my(t-0)) JIx/(xr-°K).

8. Onpenenuth NOTPENTHOCTH

A=[Cragamc1]

d=(A/c) -100%.

9. Pe3ynbrarhl u3MepeHnii U BBIUUCIEHUN 3aHECUTE B TaONMILy U caenaiiTe BbiBoA. [lo okoHuaHUU
paboThI MPUHAIEKHOCTH, TETPAh U TAHHOE PYKOBOACTBO CAAThH MPEMoaBaTelto.

KoHTposibHBIE BOITPOCHL:

1.  KaxoBa pa3HuIIa MEXAY TEIUIOEMKOCTBIO Tella U yJIeIbHOM TEMI0EMKOCTbIO?
2. B uem cMbICT ypaBHEHUS TEIJIOBOTO OayiaHca M KaKoe OTHOIIEHHE OHO UMEET K 3aKOHY COXPaHEHHSI
SHEpPruu’?

®opma npeacTaBiaeHus pe3yJbTara:
PaboTa nomkHa ObITH BBINOJIHEHA B TETPAAM ISl JJAOOPaTOPHBIX padoT.

Kputepun onenkmn:

3a IpaBIIILHO BHITIOIHEHHOE 33/1aHNE BBICTABIISIETCS TTOJIOKHUTENbHAS OIleHKa — 1 Oa.

3a HeNpaBUIILHO BBIITOJHEHHOE JICHCTBHE, 3a/JaHHE BHICTABIISICTCS OTpHLIATEIbHAsS OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

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

Oyenxa «yooenemeopumenvnoy evicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB

Oyenka «neyooenemeopumensvHnoy svicmasiiemcs sa Menee 60%0 mpaBUIBHBIX OTBETOB

Tema 4.2 ITocTOSAHHBIN 31EKTPHUUYECKUIN TOK

JlabopaTopHoe 3ansitue Ne6 Onpenesienne yaeabHOro CONPOTHBICHUS NPOBOHUKA

Ienb padoThl: onpeeieHue YAEIbHOTO COIIPOTUBIIEHUS IPOBOIHUKA IKCIIEPUMEHTAIbHBIM ITyTEM
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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I1P62, TTPG6, ITP68 ITP610, ITP610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepunanbHoe o0ecnmeyeHMe: HCTOYHMK TOKa, aMIIEpMETP, BOJIBTMETP, COEAMHMUTEIbHBIE IPOBOJA,
KJIIOY, [ITaHT€HLIUPKYJIb, JINHEHKA, KyCOK IIPOBOJA, YAEIbHOE CONPOTUBIEHHE KOTOPOTO ONPEAEIISAETCA.

Buumanue! Ilpu pabome c rnekmpuvecmeom codawoaiime npaguna mexuuku oezonacnocmu. /na
3aMbIKAHUA IJIEKIMPUYECKOIL Yenu npuziacume npenooagames 014 ee npogepku!

3amanue

1. CamocTosATeILHO COOpaTh JIEKTPUUECKYIO IETh 10 CXEME.

2. CHSTh OKa3aHMS aMIIEPMETPa U BOJIBTMETPA.

3. Hcrnonb3ysl MITaHTEHUIUPKYIb M JIMHEWKY, HAyYHTBCS OINPEICIATh T€OMETPHUYECKHUE DPa3Mephbl
MIPOBOJIHUKA.

4, OrnpenenuTts BEIMUMHY YJIEIbHOTO CONPOTUBIICHUS METaJLIA.

IHopsiaok BbINOJIHEHUS PA0OTHI:
®
1. CoOpartb 1emnb 1Mo cxeme H MoKa3arh sl IPOBEPKHU PYKOBOIUTEITIO.
2. 3aMKHYTb LIeTlb U CHATH MOKa3aHUs aMIIepMETpa U BOJIbTMETPA.
3. BpraucnuTh cCONpoTHBIEHHE TPOBOIHUKA TI0 GOpMYyIIE:
rae | - Tox B mpoBoaHUKE, A; U - ajeHue HalpsHKeHUs Ha IPOBOJIHUKE, B.
4. W3MepuThb JUIMHY U BBIYMCIUTH IUIONIA/(b IONIEPEYHOI0 CEUEHUS IPOBOAHUKA 110 GopMyJIe:
, T1e d - quaMeTp IMPOBOIHUKA.

) _R-S
7-d P=

4 R=7

o

BreruncnuTh yaensHoe COnpoTUBICHHE MO GopmyIie:
. Jlannsie 3aHecTH B TabmuIy 1.
7. Boraucnuth abcomoTHYIO (A) M OTHOCUTENBHYIO (€) TOTPEITHOCTA U3MEPEHUM 10 (hopmysam:

~N o

A

A= |pTAE/7. - pﬂOﬂW.| &= -100%

) Prasi.

8. Caenatp BBIBOJ 1O paboTe.

(I)opMa IpeaAOCTABJICHUA pE3yJibTaTa

Tabmuma 1.
U,B LA ROw | Lm | dym| g yf pQrpm | AOM{8%
Om-
M
BEIL[ECTBO
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KoHTposibHBIE BOIIPOCHL:

1. OT Kakux BEJIMYMH W KaK 3aBUCHT CONPOTHUBIIEHHUE MPSIMOJIMHEHHOTO METAJUIMYECKOTo
MPOBOJIHUKA?

2. JIBa MeIHBIX NMPOBOJHUKA UMEIOT OJMHAKOBYIO JJIMHY, HO Pa3MYHYIO IJIOLIAAb MOMNEPEYHOrOo
cedenns.:1,6 M’ 1 0,8 Mm?. Kakoid MIPOBOJIHUK UMEET MEHbIIIEE COIPOTUBICHUE U BO CKOJIbKO pa3?

3. CKOJIBKO METPOB HHKEIMHOBOTO IPOBOJIA IUIOIIABIO ITonepednoro cederus 0.1 Mv? motpeGyercs
JUI U3TOTOBJIEHUSI PeOcTaTa C MaKCUMaJbHbIM comnportuieHueM 180 OM? VYaenbHOe CONpOTUBIEHHE
HukennHa 0,42 - 10°0M M.

®opma npeacTaBiaeHus pe3yJibTaTa:

PaboTa nomkHa ObITH BBIIIOJIHEHA B TETPAAU IS TaOOpaTOPHBIX paboT

Kpurepun oueHku:

3a npaBIIBLHO BBHITIOJIHEHHOE 33/1aHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlICHKa — 1 Oa.

3a HeMpaBWIBHO BBITIOJHEHHOE JICHCTBUE, 3aJ]aHUE BHICTABIIICTCS OTpUIATEIbHAS OlleHKa — () 0asioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB

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

Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 4.2 IlocTOSIHHBIN JIEKTPUYECKHH TOK

Jladoparopnoe 3ansTue Ne 7 [IpoBepka 3akona OmMa 1J151 yyacTKa 1enu.

Ilem, paﬁoTbIZ IMPOBCPUTH 3aKOH Owma OKCIICPUMCHTAJIbHBIM IIYTEM M YCTAHOBUTH 3aBUCUMOCTDL CHJIbI
TOKa OT HAIIPSAKCHUSA U COIIPOTUBJICHUSA HA YUIACTKE ILICTIN.

Boinosinenue padorsl cnocodcTByeT GOpMHUPOBAHMIO:

[1P62, 11P66, I1P68 I1P610, ITP610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe o0ecmedyeHHe: HCTOUYHHMK DJIEKTPUUYECKON SHEPrUM, PE3UCTOPhbl, TPU aMIepMeTpa
IMOCTOAHHOI'0 TOKa, TPU BOJIBTMETPA IMMOCTOSAHHOTO TOKA, p€oCTarT HOJ'I3YHKOBI)II\/JI, K104, COCAUHUTCIIbHBIC
MpOBO/JIA.

Buumanue! Ilpu pabome c snekmpuuecmeom codniodaiime npasuna mexnuxku oezonacuocmu. /lna
3aMbIKAHUA IJIEKIMPUYECKOIl enu npuziacume npenooasamens 01 ee nposepku!

3ananmue:
1. [TpakTudeckn yoenuTcs B GU3NYECKON CymHOCTH 3aKoHa OMa /ISl y4acTKa IeTH.
2. YCTaHOBI/ITB Ha OIIBITC 3aBUCUMOCTH CHUJIBI TOKA OT HaprI}KeHI/IH H COHpOTI/IBJ'IeHI/ISI.

HOp}IIIOK BBIIIOJIHCHU A pa6OTBI

SHGKTpI/I‘IeCKI/Iﬁ TOK W HAIPsXKCHUC SABJIAIOTCA OCHOBHBIMU (bHSI/I‘—IeCKI/IMI/I
BCIMYMHAMHU, XAPAKTCPU3YIOINIMUMU SJICKTPOMATHUTHBIC TMPOLCCChI B
BHCKTquCCKOﬁ OCIIN.

HanpsbkeHre Ha ydacTKe AJIEKTPHUUECKOM LENH U3MEPSIETCS BOJIBTMETPOM,
BKJIFOUEHHBIM MEXAY JBYMSA TOYKAMH LENU MApAILIETBHO ITOMY YYaCTKY.
Tok menu u3MepseTcss amIepMeTpOM, BKIIIOYEHHBIM IIOCIIEAOBATENILHO C
nenpro. Cxema BKIIOUEHHs BonbTMeTpa VM ammepmerpa A mokaszaHa Ha
pPHUCYHKaXx:




Tok ¥ HanpspKeHUE Ha ydacTKe 3JIEKTPUYECKOM LENU C PE3UCTUBHBIM JIEMEHTOM R CBsI3aHBI 3aKOHOM

OmMma: || =—

lonpbIT. HCCJIG[[OBEIHI/IC 3aBUCHUMOCTHU CUJIBI TOKA OT HAIIPSPKCHUA HAa JaHHOM YYAaCTKC LCIIN.

Bxmtounte Tok. [Ipu momotu peocrara qoBeAUTE HAPsHKEHUE HA 3a)KUMaX MIPOBOJIOYHOTO PE3UCTOpa A0
1.5 B, 3arem 110 2 B u 10 3 B. Kaxplii pa3 npu 3ToM U3MepsuTe CHITY TOKA U PE3YJIbTAaThl 3alUCHIBANTE B
Tabu. 1.

Tabnuna 1. e

08

Hanpsokenue, U, B

IaA 04

CHJIa TOKa

1 2 3 El 5 6
HOCTpOI/ITb FpaCbI/IK 3aBUCUMOCTH CHJIbI TOKA OT u Bl

HaIIPsAXKCHUA

2 ONBIT. HCCJIGI{OBB.HI/IG 3aBUCUMOCTH CHUJIbI TOKA OT COITPOTUBJICHHUA y4aCTKa LUCIU IPHU ITOCTOSHHOM
HAaIIps>KCHUM Ha €ro KOHIax.

Bxitounte B 1enp mo TO# ke cxeme IPOBOJOYHBIM pe3ucTop cHayana comportuieHueM 4 Owm, 3arem
6 Om u 12 Owm. IIpu momomm peocraTa yCTaHABIMBAWTE HA KOHIAX y4acTKa KaXIblid pa3 OHO M TO XKe
HanpsDKeHUe, HarpuMmep, 2 B. M3mepsiiiTe npu 5TOM CHITy TOKA, pe3yJIbTaThl 3aIMChIBAiiTe B TAOIHUILY 2.

Ay Ta6
R, OMmconpoTuBieHue 08 JIALL
o al.
I, A 04
5%
CH1JIa TOKa
0

U 8]

[TocTpouts rpaduk 3aBUCUMOCTH CHUJIBI TOKA OT COTIPOTHUBIICHUS
dopma nIpegoCTaBICHUS pe3ybTaTa

Pe3ynbrarel u3MepeHnii U BRIYUCIEHUN 3aHECTH B Ta0IHIBI | M 2 ¢ HOCTPOEHUEM COOTBETCTBYIOLIUX
rpaduKoB.

Cnenatpb BbIBOJ 1O paboTe.
KoHTposnbHbIE BOITPOCH!

1. Hanpsokenue Ha 3axumax anekTpudeckoro ytiora 220B, ComporuBieHue HarpeBaTelbHOIO
aneMeHTa ytiora 50 Om. YeMmy paBHa cuia TOKa B HAarpeBaTEIbHOM 3JIEMEHTE?

2. Cuna Toka crimpanu aiekTpuueckoir nammbl 0,7A, compotuBienue yammbl 3100M. Onpenenute
HAIpsKCHUC, IO KOTOPBIM HAXOAUTCA JIaMIIa.
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3. MOXXHO M BKJIIOUUTH B CeTh ¢ HampspkeHueM 220BonbT peocTar, Ha KOTOPOM HamucaHo: a) 300m,
5A;6)2000 OmMm, 0,2 A.

4.  Jlanbl TpaduKH 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHHS IS KaKIOro M3 JBYX MapajliesIbHO
COEAMHEHHBIX MPOBOJHUKOB (cM.pHc.l). OnpenennuTs cuily TOKa B HEpa3BETBIEHHOM YacTH, LIENH, KOrAa
HaIpsDKEHUE Ha KOHIIAX ydacTka. 2 B.

Pucl

T(A) T,

A I

-

o
—

1T (1)

Puc. 2

5. Jlanbl rpadKy 3aBUCUMOCTH CUJIBI TOKA OT HANPsDKEHUS JIBYX Y4acTKOB lienu (cM.puc.2). Ha kakom
y4acTKe COMPOTUBIIEHUE OOJbIIE U BO CKOJIBKO pa3?

®opma nmpeacTaBJieHUs pe3yJbTaTa:
PaboTa nomkHa OBITH BBIIIOJIHEHA B TETPAAH IS TAOOPAaTOPHBIX paboT

Kpurepuu onenku:

3a mpaBUIIbHO BBITOJHEHHOE 33JJAHHE BHICTABJISICTCS TOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIBHBIX 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 4.2 IlocTOSAHHBII 3JIeKTPUYECKUH TOK
JladopaTopHoe 3ansitue Ne8
Onpenenenue J/IC u BHyTpeHHero CONPOTUBJICHUS] HCTOYHUKA 3JIEKTPUYECKOI JHepruMm.

N3y4enue padoThl MyJIbTHMETPA.

eab: HayuYnUTHCS MOIB30BATHCS MYJIBTUMETPOM ISl PA3HBIX PEKUMOB PaOOTHI

BoinosiHeHne padoTbl cioco0CcTBYET (OPMUPOBAHMIO:
I1P62, 11P66, ITP68 T1P610, ITIP610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe obecriedeHue: MyJIbTUMETP, HAOOP PE3UCTOPOB, TUOJBI, TPUOABI, UICTOUHUK TOKA,
peocTaT, COeIMHUTEIbHbIE TPOBO/A, KITIOY.

HNHCcTpyKIMA M0 NPMMEHEHUI0 MYJIbTHMETPA
Ilepextouare/ib peskuMa M JMANA30HA U3MEpPEeHHI.
[lepexmtouarenp pexuMa U JUana3oHa U3MEpEeHH HCIIONb3YeTCs Ui BKIIOUEHHs IPUOOpa, a TaKxKe JUIs
BBIOOpA JKEJTAeMOTO pekuMa paboThI U Tpejena u3MepeHus. [ yBenmudeHus cpoka ciyxObl OaTapew,
NepeBoANTE nepekiovaress B noioxenue «OFF», mocie BeImoHeHsT U13MEpEHUH.
H3mepenne HanpsizkeHUsI TIOCTOSIHHOTO U NEPEeMEHHOI0 TOKA.
1.IToaxnrounte KpacHslil pa3beM B rHe310 «VQmA», uepHbIil pa3beM B rHe310 «COM»
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2.YcTaHOBUTE MEPEKIIOYATENb PEXXUMA U3MEPEHUN HA XKEJIAeMbll JUana3oH W3MEpPEHUs HaNpsKEHUs, B
Clly4yae €ClIM HEW3BECTHO IIPUMEPHOE 3HAYECHWE HANpPsKEHHs, YCTAHOBUTE IEPEKIIOYaTenb Ha
MAaKCUMaJIbHOE 3HAYCHUE U CHIKAUTE MPEees U3MEPEHUS A0 MTOIYYEHUS ONTUMAIBHOIO 3HAYCHUS.

Pexum ITar usmepenus [TorpemHnocTtsb

200 mB 100 MB +0,5 % s 3ro 3Haka
2000 mB 1 MB +0,8 % st 2ro 3Haka
20B 10 MB

200 B 100 MB +1,0 % s 2ro 3Haka

3. IlpuxkocHuTech MPOOHUKAMH K YCTPOWMCTBY HIJIM TOYKaM DJIEKTPUYECKOHW CXEMbl. Tnie Tpedyercs
U3MEPUTH HaNpsKEHHE.

4. B cnyyae Hanmu4Ms HaNpsHKEHUs IPUOOP MOKaXET HAIMPSHKEHHUE U TOJSIPHOCTD.

H3mepeHue MOCTOSIHHOTO TOKA

1.IToaxmrounte kpacHbll MpoOHUK K pazbeMy «VQmAy». UepHsiil k pazbemy «COM» (ans usmepeHus
ToKOB 0T 200MA 110 10 A ucnosne3yiite pazseM «10A»)

2 YcraHOBHTE NEpeKIIOYaTeNb BHIOOpPAa peXKUMa HW3MEPEHH Ha JKelaeMblil Mpefes H3MEpeHUs
MIOCTOSIHHOT'O TOKA.

3.Pa3zbenunuTe M3MEpSEMyI0 SJEKTPUYECKYIO LIEeMb M TOJCOCIUHUTE MPOOHUKH TMOCIEI0BATENbHO C
Harpy3Kou.

4. Ha nucnnee nosiBUTCS 3HAYEHHSI TOKA.

6. Pasbem «10A» mnpegHazHaueH i HEYACTOrO HCIOJIb30BaHUA. BpeMs u3MepeHus He IOKHO
IpeBbILIATh 15 CeKyHJ, a MEXAy H3MEpPEeHUsSMH HEoO0XOJMMO BBIJIEPKMBATH HECKOJIBKO CEKYHJ BO
n30exaHue MOBPEKICHUs TpUoopa.

HN3mepenue conpoTuBIeHUs

1.IIpucoenuuuTe KpacHblii MPoOHUK K pazbemMy «VQmA». UepHslii k pazbemy «COM».

2.YcTaHOBUTE IEpeKytoyaTesab BbIOOpa pexHMa H3MEpPEeHHH Ha IKelaeMblil mpeaen HU3MEepeHUus
COIPOTHBIICHUS.

3. Ilpwnoxkute NpOOHHMKM K H3MepseMoMy oO0paslly, AMCIUIEH OTOOpa3suT NpU OSTOM 3HAuYEHHE
COIPOTHBIICHUS.

Pexxum MHoxuTens Tlorpemnoctpb
200Q 0,1 +(1.0% mis 10ro 3Haka)
200002 1
20KQ 10
+(1.0% s 4ro 3HaKA)
200KQ 100
2000KQ 1000

IIpoBepka q1uoaoB

1.TloakmrounTte KpacHBIA MPOOHUK K pazbeMy «VQmA., uepHbIil K pazbeMy «COM».

2. YcTaHOBHTE MEPEKIIIOUATENb BEIOOpA pEKUMa U3MEPEHUH Ha 3HAUOK |Aroaa

3. CoenuHATE KPACHBINA TPOOHUK C aHOJIOM (P) TECTHPYEMOTO JAMO/IA, @ YePHBIN MPOOHUK ¢ KaTo10M (Nn)

81




4. Jlucuiell NOKakeT 3HA4YEHHME HanpspkeHus B MB. ecim monsipHOCTh AMOAa INepenyTraHa, JUCIUIEH
oTo0Opa3uT «1».

N3mepenue Temnepatypsbl

1.ITpucoeaunure Tepmomnapy k pazbeMy «VOmMA» u k pazbemy «COM».

2.YcTaHOBUTE NEPEKIII0YATENb BEIOOpa pexuMa U3MepeHnii Ha n3Mepenue Temrneparypsl « TEMID»

3. Iucrnineit oTo0pa3uT 3HaUeHUE TEMIIEpaTyphl B rpagaycax Llenbcusi.

3ByKoBasi IPO3BOHKA

1.IloakmrounTte KpacHbI TPOOHUK K pazbeMy «VQmAY. UepHslii k pazbeMy «COM».

2.YcTaHOBUTE MEPEKII0YATENb BBIOOpA pexXrMa U3MEPEHNH HA 3BOHOK

3.IlpucoeauauTte MPOOHUKK K IMPO3BAaHMBAEMOW cxeme, Ipu compoTuBieHnn MeHee 30 Om momaercs
3BYKOBOM CUTHAIL

Ilopsinok BbINOJHEHHS padOThI:
1 ITpounTaiiTe TEOPETUYECKUI MaTEepUAIL:
Teoperuyeckunii Mmarepuan:
Ilonynpogoonuxosulii 0uoo
Jluon comepKAT P-N-Tiepexof, 3aKIIOYECHHBI B TIE€PMETHMYECKUH KOPIYC M COCOUHEHHBIN C
METAJUINYECKUMHU BbIBOAAMU. BBIBO/ OT p-001acTH HAa3bIBAIOT aHO/IOM, OT N-00J1aCTH — KATOJOM.

JAuoa- TONYNPOBOJHUKOBBIM TpuOOp, MpeAHA3HAUYEHHBIM JUIS yCUJICHHS MpeoOpa3oBaHUS
TeHEPUPOBAHUS DIEKTPUUECKUX KOJICOAHUI pa3IMUHON YaCTOTHI.

TpaH3ucTOp COCTOUT U3 TpeX obyacTell ¢ pa3TUYHON MPOBOAUMOCTHIO. Pa3nnuaroT TpaH3UCTOPHI
Tuna p-N-p u n-p-n. Cpeansisi 30Ha Ha3bIBaeTcs 6azou. TonmmHa 6a3bl H0HKHA OBITh MEHBIIE JITTUHBI
cBoOOAHOrO Mpobera snekTpoHa. B TpaH3ucTope mMMeroTcs nBa p-N-mepexona. JleBwlil p-n mepexon
SIBJISIETCS TIPSIMBIM U OTJENSIET 0a3y OT 00JIaCTH ¢ IPOBOJUMOCTBIO P-THUIIA, HA3bIBAEMYIO dmummepom. B
ATON 00JACTH aKIENTOPHON MPUMECH B COTHH pa3 0OJbIlle, YeM JOHOPHOU ImpuMecH B 0ase, T. €. ABIPOK B
SMUTTEPE 3HAYUTEIHHO OOJBINE, YeM JJIEKTPOHOB B Oa3ze. [lpaBblil mepexop sBIsieTCs OOpaTHBIM U
oTaensieT 6a3zy OT 00JIaCTH C MPOBOJIUMOCTBIO P-THIIA, HA3BIBAEMOU KOLIEKMOPOM.

—tRIR N | B e R P | B
3 K 3 K

e <

1.3y4nTh MHCTPYKIIMIO 11O SKCILTyaTallK puoopa.
2. I3MepuTh CONPOTUBIICHHSI PE3UCTOPOB, JTaHHbIE 3aMUCcaTh B TaOIHILY

Ne ni/m ConporusJjenune, OM
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3.Cobparh 11erb 1Mo cXeme

4.3aMKHYTb LIE€TIb, IPU HEUCIIPABHOCTH LIETIM ITPO3BOHUTH LIENb, HAWTH HEUCIIPABHOCTb.
5.M3MepuTh HanpsKeHUE Ha OaTtapeiike u peocrare.

6. PazoMkHyTh 1ienib. VI3MepuTh TEMIIEPATYpy PE3UCTOPA U peocTaTa.

7.3MepuTh CONMPOTUBIIEHUE PE3UCTOPA U PEOCTAaTa, IaHHBIE 3alKicaTh B TAOIUILY

HaunmenoBanme ConporuBienue, Om Hanpsxenue, B Temneparypa, °Cc

Pesucrop

Peocrar

WUcroyuuk Toka 0 | eeee-

8. IloBTOpUTH TEOPETUUECKHI MaTepHall IO MOJIYIPOBOJIHUKOBBIM PpUOOpaM: TUOAY U TPaH3UCTOPY.

9. IlpoBepuTh 1UObI (MCIIPABHOCTD, MOJISIPHOCTD).

10. Tpansucropsl. OnpenenauTs BBHIBOJBI TPaH3UCTOPA (KOJIEKTOP, 0a3a, SMUTTEP) U THIl TPAH3UCTOPA
(p-n-p) wu (n-p-n)

11. 3anucaTh BBIBOJ 110 paboTe, OTBETHUB HA BOIPOCHI.

KoHnTpoJsibHbBIE BONIPOCHI:

Kak BeIsicCHUTD, uTO 1noj HeucnpaseH? 2. Kak BBIACHUTH p- U N- KOHTAKThI Auo0a?

Kak onpenenuts 6a3y y TpaH3uCTOpA.

HasoBuTte rimaBHbIE CBOMNCTBA JUO/1A U TPAH3UCTOPA.

YCTpolcTBO 1M01a U TPAH3UCTOPA.

el N =

Yacts 2 «Onpenenenne 3/{C 1 BHYyTPEHHETO COPOTUBIIEHUS HCTOYHUKA TOKA»

[eanb padoThbI: OMBITHBIM MyTEM YOEIUTHCS B TMOSBICHUM WHAYKIIMOHHOTO TOKA M MPOBEPUTH 3aKOH
Jlena.
Oo0opynoBaHue: HCTOYHHUK TOKA, BOJILTMETP, aMIIEPMETP, PEOCTAT, KIIFOUY, COSAUHUTEILHBIE TPOBO/IA.

Kparkas Teopus:

[Tomuast (3aMKHYyTast) AJIEKTPUYECKass IEMb COCTOMT M3 HcTouyHHKa Toka ¢ OJIC € W BHYTpEeHHUM
COMPOTHUBIICHUEM I ¥ IOTPEOUTEINS DIIEKTPUUECKOTO TOKA C BHEIITHUM conpoTuBieHreM R. Cria Toka B Takoid

e OomnpeaciICTCs 3aKOHOM OmMma I OJIHOM IICIIN: | = & . HpI/I Pa3sOMKHYTOM KIIFOYC QI[C HNCTOYHHUKA
R+r
TOKA paBHA HAIIPSLKCHUIO HA BHEITHEN YaCTH 1IEIH.

HpI/I N3MCHCHUH COIIPOTUBIICHUA HOTpe6I/ITeJ'I${ BJIeKT‘pPI‘IeCKOI)’I SHEPTUH U3MCHACTCA BEIIMUHMHA CUJIbI
TOKa B I CIIN:

|1=L:>5=I1-(Rl+r) (1)

83



L:>8=|2-(R2+I’)(2)

| =
R, +r

2

JleBble yactu ypaBHeHui (1) u (2) paBHBI, 3HAYUT, PaBHBI U [IPABbIE YaCTHU:

Il(R1+r):I2(R2+r):>r:Iz'lfz__lI1 )

1 2

Tlopsiooxk evinonnenusi pabomol

1. Cobepure 31EKTPUYECKYIO LIEIb [0 CXEME:

2. Onpenenute 1eHy A€JICHUS SIEKTPOU3MEPUTEILHBIX TPUOOPOB.

3. M3mepbre D/1C ncrounuka Toka. Jlist 3Toro onpenenure nokazaHus BoJIbTMETpa PU pa30MKHYTOM
KITIOYE.

4. VI3aMepbTe BEJIMYMHBI CHJIBI TOKA U HATIPSHKEHUS HA BHEITHEW YaCTH LIETTH, 3aMbIKasi KIIIOY.
5. 3MeHsist mosiokeHue ABHKKA PeocTaTa, OBTOpUTE U3MepeHus (1. 3) elne ABaX/Ibl.

6. BorunciuTe BeMUrMHYy BHYTPEHHETO CONPOTUBIIEHHUS, UCTIOoNb3ysl ypaBHeHue (3) u 9/1C, ucnonb3ys
ypasuenue (1).

7. Beruncnute cpennue 3HaueHust O/1C 1 BHYTpPEHHET0 CONPOTUBIICHNSI HCTOYHMKA TOKa.

1. Pe3ynbraThl H3MEpeHU U BEIYMCIEHUH BHECUTE B TaOJIUILY.

Newm | & B U,B LA | ROM | r,Om | r,Om | &,B 5 ="—""100%

1

2

3

KOHTpOJ’IbeIC BOIIPOCHI

1. Tlouemy nmoka3zaHusi BOJIBTMETPA MPH PA30OMKHYTOM U 3aMKHYTOM KJIIOU€ Pa3INYHbI?

2. Jlns mamepenns DJIC uctoyHnKa TOKa U €ro0 BHYTPEHHETO COMPOTHBIICHUSI CTYICHT cOOpall CXeMy,
n300pakeHHy1o Bbiiie. [Ipu aTom BonmbTMeTp mokasan 5 B, a amnepmerp 1 A. Ilocne pa3mbikaHus Kiro4a
BOJIETMETp nokazan 6 B. Uemy paBHbl 3/IC HCTOUYHMKA TOKA M €T0 BHYTPEHHEE COIPOTUBIICHUE?

3. OJ1C ucrounuka Toka 3 B, a BHyTpeHHee conporusienue 0,5 Om. ColpoTUBIEHUE BHEIIHEN YacTH
nenu 10 Om. Haligute crimy ToKa B LIETIH.

4. Cuna toka B uenu paBHa 0,4 A, BHyTpeHHE CONpOoTHBJIeHHE UcTouHMKa Toka 0,5 OM, BHemHee — 4,5
Owm. Kakosa 9JIC ucrounnka?

®opma npeacTaBieHus pe3yJabTara:
Pabota nomkHa ObITH BBIMOJIHEHA B TETPAIU AJIs 1a0OpaTOPHBIX padoT
Kpurtepun onenkmn:
3a IpaBHIIBLHO BBITIOIHEHHOE 33/1aHNE BBICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — 1 Oa.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICWCTBUE, 3aJJaHUE BBICTABIIACTCS OTpUIIaTeIbHas oeHka — 0 0aoB.

84



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 4.2 IlocTOSAHHBII 3JIeKTPUYECKUH TOK
JlabGoparopHoe 3ansiTue Ne 9

HccnenoBanue 3aBUCHMOCTH MOITHOCTH HOTpeﬁﬂﬂeMOﬁ JaMIOH HAKAJIMBaHUS OT
HANPAKCHUA HA €€ 3A’KUMaXx

Lesb: uccnaenoBaTh 3aBUCUMOCTh MOIIHOCTH, TOTPEOJIIEMON JTaMITOi HaKaJIMBaHUs OT HANPSOHKCHUS Ha
ee 3axuMax. M3ydunTeb OaMH U3 cHOCOOOB MapKUPOBKH PE3UCTOPOB. ONPEAEIUTh HOMMHAIBHOE
COIIPOTHBIIEHUE PE3UCTOPOB METOJOM MAPKUPOBKU; ONPEIEIINUTh AONYCTUMOE 3HAUEHUE CHIIbI TOKa JUIS
JAHHBIX PE3UCTOPOB IPU U3BECTHOM HOMHMHAJIE MOILITHOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62, T1P66, I1P68 I1P610, I1P610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepuanbHoe olecniedeHue: OaTapes aKKyMyJATOpa, JEKTpPUYECKas JIAMIIOYKA C HATPOHOM,
peocTaT CcO CKOJNB3SIIUM KOHTaKTOM, aMIEPMETP, BOJBTMETP IMOCTOSHHOTO TOKA, COCIUHUTEIbHBIC
IIPOBO/A, KJIt04Y, HA0Op PE3UCTOPOB Pa3HbIX CONPOTUBIIEHUH, Ta0JINIa 3HAKOB MaPKUPOBKH.

Yacrts 1

3ananue

1.BbIICHUTB, KaK 3aBUCUT MOIIIHOCTH 3JIEKTPUUECKOT0 TOKA OT HAIPSHKEHUS U CHJIBI TOKA B LIEIH.
2.OKcnepuMeHTaIbHBIM IIyTEM NOATBEPANUTE TY 3aBUCHUMOCTb.

3. I[loctpouts rpaduk 3aBUCMMOCTH MOIIHOCTH JIAMITbl HAKAJIIMBAHUS OT HAIIPSKEHUS

[Topsiok BeINONHEHHS PabOTHI

1. Cobpath 1ens no cxeme.

2. 3aMKHYTb LIeNb U U3MEPUTh HauOoblIee HApsHKEHNE Ha 3aKMMaXx JIaMIIbl U BEJIMYUHY TOKa B LIETIH, a
3aTeM BBIYMCIUTH MOUIHOCTH Toka P=I-U.

3. YMEHBIINTD HAPSDKEHUE Ha 3aKMMax JIAMIIbl ¢ IOMOIIBIO peocTaTa
Y U3MEPUTH CUJTy TOKA B LIETIH, a 3aTEM BBIYMCIIUTH MOIIIHOCTH TOKA. — <+
4. IIponsBecTH ONBIT €1I€ pa3, YMEHBIINB HANPSHKEHUE HA 3aKUMaXx. Q_I
5. Pe3ynbrarhl Bcex U3MEPEHUN 1 BBIUMCIEHU 3anucath B Tadauiy 1.
6. IIpoananu3upoBaTh U3MEHEHNE MOIIHOCTH, MTOTPEOIsIeMOM 1aMIoi —@
HaKaJUBaHUs, P U3MEHEHUH HANpPsHKEHUs Ha e€ 3aXKnMax.
7 IToctpouts rpadux

8.CnenaTh BBIBOJ IO paboTe.

(I)opMa IpeaAOCTABJICHUA pE3yJibTaTa

Tabnuna 1.
Ne m\r Cwuima Toka, A Hanpsioxenue, B MomtHOoCTE, BT
1
2
3
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KoHTposbHbIE BOIIPOCHI

1. UYro Ha3bIBarOT MOUIHOCTHIO U KaK €€ paccunTarh?
2. UYto mpuHUMAIOT 3a eqUHUITY MolHOCTH? Kak BeIpaskaeTcsi eIMHUIIA MOIIIHOCTH Yepe3 eTUHUIIBI
HANPSKEHUS U CHIIbI TOKa?
3. Kakue eMHUIIBI MOIITHOCTH MCIIONB3YIOT B MMPAKTUKE?
4. B uens ¢ HanpspkeHneM 127 B BkITtoueHa aeKTprUYecKas jJamia, Ciiia Toka B kotropoit 0,6A. Haiitu
MOIIHOCTh TOKA B JIAMIIE.
5. DrnekTporuiMTKa paccunTaHa Ha HarnpspkeHue 220B u cumy Toka 3A. Onpeaenute MOITHOCTh TOKa B
TLJTUTKE.

Yacrs 2:

3ananue
1. O3HaKOMHUTBHCSH C TEOPETHYECKHMM MATEpPUAJIOM.
Teopernyeckuii MaTepuas:

[Ipu onpenenennn pexrmMa paboThl pe3UCTOpa CIEYET YUUThIBATh MAKCHMAJIbHO JOMYCTHMOE 115l
Hero 3HaueHHe CHJIbI TOKA, KOTOPOE ONPEENAeTCS 3HAYEeHUEM €TI0 COIPOTUBIIEHUS U MOLITHOCTBIO.
MapkupoBKa HOMHHAJIa PE3UCTOPA OCYLIECTBIIAETCS IBETOBBIM KOJOM B BU/JIE YETHIPEX LIBETHBIX MOJIOC,
HAHECEHHBIX Ha €ro KopIIyce.

[Ipu 3TOM 3HaUEHUE CONPOTUBIIEHUS PEe3UCTOpPa yKa3biBaeTcsi B OMax ABYMs IIEPBBIMU [10JIOCAMH U
MHOXHUTENEM (TpeThs mosioca) 10n, rae n - 1060e 1enoe Ynucio ot - 2 10 + 9.

MapKkupOoBOYHBIC 3HAKU CIIBUTAIOT K OJIHOMY M3 TOPIIOB PE3HCTOpA, HATIPUMED, K JIEBOMY, U 3aTeM
pacrojararpT clieBa HalpaBo B CIEAYIOIIEM MOPSIKE:

nepBas 1oJjioca - repBas Iudpa HoOMUHAJA, BTopas 1oJioca - BTopas Iiudpa HOMHUHAJA, TPEThS 1M0JI0ca -
MHOXXHUTCJIb, YETBEPTAA IMOJI0CA - JOMMYCK Ha OTKJIOHCHUEC q)aKTI/I'-IeCKOFO COITPOTUBJICHHA OT HOMUHAJIA.
Ecnu pazMepbl pe3uctopa He MO3BOJISIOT Pa3MECTHTD I[BETHBIC MTOJIOCHI HECUMMETPHYHO, T. €. OJIMKE K
OJTHOMY U3 TOPIIOB PE3KCTOPA, TO MEPBAs MOJI0CA BBITOIHICTCS 00JIee IUPOKO.

HBeTa 3HAKOB MapKI/IpOBKI/I HOMHMHAJIBHOI'O COHpOTI/IBJ'ICHI/IH B OMaX %1 I[OHYCKOB B % HpI/IBe,)ICHBI B
Tadume:

Jomyck B
IIBeT 3HaKa 1;:3)‘;:‘ 1;;3)1:;’1 MHuoxuTEIb %
CepebpucToiit -- -- 10 10
30JI0TUCTBIN -- -- 10* 5
YepHblii -- 0 1 --
Kopuunessbrit 1 1 10 1
KpacHprii 2 2 10° 2
OpaHXeBBbIid 3 3 10° --
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Kenrorii 4 4 10* -
3enenblii 5 5 10° 0,5
TonyGoii 6 6 10° 0,25
DuosieToBBIN 7 7 10’ 0,1
Cepbiit 8 8 10° 0,05
Benwrit 9 9 10° -

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1. Pa3znoxuth Ha paboueM CTOJIE KOMILIEKT PE3UCTOPOB.

2. BHuMaTenpHO MpOYMTATh YKa3aHHE K padoTe.

3. OdopMuUTH MAPKHPOBKY PE3UCTOPA B TETPAIH 11O 0OPA3ILY

7 8 102 %
(1)1/1 cep Kp 30
oJie BIit ac JI0
7, 8 k OM umu 7800 Om 5% TOB Hbl || TH
Bl " cT
4. 3anonHUThH TAOIUILY:
Pesucrop HomunansHoe conpoTuBiIeHHE MortHOCTS pe3ucTopa Cuna Ttoxka (A)
R (BT)
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. Paccuntath CUJIy TOKa IIpu W3BECTHOM MOIITHOCTH TOKA.

6. Cnenatb BBIBOJ 11O paboTe.

KoHTpoJibHbIE BOPOCHI:

87




1. B yewm 3akioyaercsi METO MapKHPOBKH.
2. Jlns 4ero Hy>KHO 3HATh COMPOTUBIICHHUE PE3UCTOPA MPHU BKIFOUECHUH €T0 B CXeMy?
3. OT 4yero 3aBHCUT MOIIHOCTH TOKA, TEKYIIETO 10 PEe3UCTOPY?

®opma npeacTraBjIeHUs pe3ybTara:
PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAU ISl IAOOPAaTOPHBIX paboT

Kpurepuu oneHku:

3a mpaBUIILHO BBIITOJHEHHOE 33/JaHHE BHICTABIISICTCS TIOJIOKUTEIbHAS OlleHKa — | Oasu.

3a HenpaBWJILHO BBIMOJIHEHHOE JCHCTBUE, 3aJlaHME BBICTABISCTCS OTpUlarenbHas oueHka — 0
6aioB.

Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB

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

Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

Tema 4.3 DiiekTpUUYecKHil TOK B Pa3JIHYHBIX cpeax
JladoparopHoe 3ansaTue Nel(

HccienoBanue 3aBUCHUMOCTH IMPOBOJHHUKA ! NMOJYIIPOBOAHMKA OT TEMIIEPATYPbI.

ue.ﬂb: HU3MEPATH COITPOTUBJICHUE TPOBOJHNKA OMMETPOM; YCTAHOBUTH 3aBUCUMOCTDb COIIPOTUBJICHUC
MCTaJlJIa U TOJYIIPOBOAHHKA OT TEMIICPATYPHI.

P62, 11P66, TIP6S, 11P610, TIP610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34,

MP37, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepuaibHoe o0ecrieyeHHe: MYJIbTUMETp, HNpUOOpPBl Ui  M3Y4YeHHUS  3aBUCHUMOCTHU
COHpOTI/IBﬂeHI/Ifl MeTaJllila 1 HOJ'IyrIpOBOI[HI/IKa oT TeMHCpaTypI)I, TepMOMCTp, BHCKTpI/I‘IGCKaﬂ IIJINTKA,
IOTaTUB C MIPUHAAJIC)KHOCTAMU, KOJ'I6a C BOI[OIZ.

3aganme.

1. O3HaKOMHUTBHCH C TEOPeTHYECKMM MaTEepUAJIOM.

Teopernyeckuit marepuan:

Ecau nmponycTHTh 2NEKTPUYECKHMI TOK Yepe3 CTAIbHYIO CIHpajidb, a 3aTeéM €€ Harperb, TO
aMIepMeTp MOKa)KET YMEHBIIEHUE CHJIBI TOKAa. OTO O3HAYAeT, 4YTO C H3MEHEHUEM TeMIIEpaTypbl
CONPOTHUBIICHNE METAJIIa MEHSIETCS.

Bce wMerayel — KpUCTAUIMYECKHE Tella, B y3laX KPUCTAUIMYECKOM PEIIETKH KOTOPBIX
pacrojaraercsi MOJOXUTEIbHO 3apsyKEHHbIE HOHBI. MeXIy KOJIeOTIOUIMMUICS HOHAMHU JBUTAIOTCA
CBOOO/IHBIE AJIEKTPOHBI. BenuunHa 5>IE€KTPUYECKOr0 CONPOTUBIICHHS METajla 3aBHCHUT OT 4YHCIa
CTOJIKHOBEHHH KOJEOMIOMUXCS HMOHOB M CBOOOIHBIX 3JIEKTPOHOB. [IpH yBelIWYeHHH TeMIepaTypsl
MeTaljla YBEIMYMBAETCS aMIUTUTYy1a KoJleOaHU MOHOB. DTO MPUBOAMUT K YBETUUYEHUIO CTOJKHOBEHUH, a
3HAYUT U K YBEIUYCHUIO COIIPOTUBIICHHS METAJLIA.

B nonynpoBoiHUKE MIPU YBEIMUEHUU TEMIIEPATyphl YBEIUUUBAETCS YHCIO CBOOOJHBIX HOCUTENIEH
3apsija, MOSBUBIINXCS NPU pa3pblBE KOBAJIECHTHBIX CBSI3€d. JTO MPUBOAMT K YBEJIMYEHHUIO CUJIBI TOKA B
MTOJIYITPOBOJTHUKE M K YMEHBIIEHUIO CONIPOTUBIICHUS IPOBOIHMKA.

Buumanue! Bo uzbexncanue nadenusn Kon06vl nomecmume 6 Koibyo, 3aKpenieHHoe 8 uimamuaee.
B kondy onycmume npooupky, ¢ nomeuwieHHoll é Hell KAmywKoll u3 mMeoHozo npoeooa. Ocmoposrcro
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onycmume 6 npooupky mepmomemp. AKKYpamHo 6vlnoJHAIME nepemeuieHue emMKocmu ¢ 2opauveil
80001l.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. [ToarotoBbTE K paboTE OMMETP:

a) BCTaBbTE LITHIPbKU IIPOBOJHUKOB B THE3/1a, 0003HaUeHHbIE «OQ» U «001 COM.»;

0) mocTaBbTe NepekIrouaTesb Ha nuppy «10»;

B) COEIMHUTE CBOOOIHBIE IITHIPHKU POBOJHUKOB U PYUKOH «yCT. 0» MOCTaBUTH CTPEJIKU Ha «O».

2. Ha 31eKTpu4ecKyro IIIUTKY TIOMECTUTE KOJIOY C BOAOH.

3. CB0oOOIHBIE ITBIPEKU OMMETPA COEIMHUTE C KIIEMMaMH MEIHOM KaTyILIKH.

4. BxirounTe WIHYp IUIMTKA B PO3ETKY M HM3MEPHTE CONPOTUBIEHHE KATYIIKH IPH Pa3IMYHBIX
3HA4YEHUSAX TEMIIepaTyphbl.

5. BHecure u3mepeHus B TaOIHILy.
IIpoBoaHuk (Menab)

t’, C

R, Om

6. Ha ocHoBe m3mepenuit nmocrpoiite rpaduk. CruenaiiTe BbIBOJ, KaK CONPOTHUBIICHHE MPOBOIHUKA
3aBHCHT OT TEMIIEPATYPHI.
R, Om 4

t°,C

7. IloctaBpTe mepekitouyaTenb ommerpa ¢ nudpel «10» Ha nudpy «100» U mocraBbTE CTPEIKY
oMmMmeTpa Ha «0» (Cm. myHKT 1-B).

8. 3amenure B K010€ NMPOOUPKY C METAIJIOM HAa MPOOHUPKY C MOIYHPOBOAHUKOM (TEPMHUCTOPOM).
Omnycture B npoOupky Tepmomerp. K kiieMmam TepMuCTOpa MOJICOEAMHUTE OMMETP.

9. I3mepbTe COMpOTUBIICHNE TOIYIPOBOJHHIKA ITPH PA3IMYHBIX 3HAYEHUSIX TEMITEPATYPHI.

10. Baecute nu3mepenus B TadnuiLy.
IHonynposoauuk

t°C

R, Om

11. IMoctpotite rpaduk R(t).
R, OM%}

t°,C
12. Cnenaiite BbIBOJI, KaK CONMPOTUBIICHUE TTOJIYITPOBOJHUKA 3aBUCHUT OT TEMIIEPATYPhI
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KoHTpoJsbHbIE BONIPOCHI:

1. DaeKkTpu4ecKuil TOK B METAJIJIaX — 3TO YIOPSAAOYCHHOE ABUKEHUE

2. C TOYKM 3pEHHUS OJCKTPOHHOM TEOPHM DIEKTPUYECKOE CONPOTHUBICHHE OOYCIOBJICHO
COyJIapEHUSIMU

3. C NOBBILLIEHUEM TEMIIEPATYPbI COITPOTUBIEHUE METAILIA ...

dopma npeacTaBJieHus pe3yabTaTa:
Pabota momkHa OBITH BBITIOJIHEHA B TETPaAM JIJIsl TaOOpPaTOPHBIX padboT
Kputepuu onenkmu:
3a MpaBUIIHbHO BBIITOJHEHHOE 33JJaHHE BHICTABIISICTCS TTOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTpUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvhoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 4.2 IlocTOSIHHBII 3J1eKTPUYECKUH TOK
JladboparopHoe 3ansiTue Nell

BKCHepHMeHTaHLHaﬂ NMPpOBEPKaA 3aKOHOB MapPaAJaJe/JIbHOI0 U mMoCjaea0BaTe/JIbHOIO
COCAUHECHUHA MIPOBOAHUKOB

Heab: u3y4uTh nmocjiegoBaTeIbHOE U NapauieibHOE COeJMHEHHS IPOBOHUKOB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62, ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MPS§, MP10

MarepuanbHoe o0ecrieyeHue:

VICTOYHHK 3JIEKTpUUYECKOW SHEPruM C IMOCTOSHHBIM HampsbkeHHeM (He Bblie 25B); BOJbTMETp
IIKOJIbHBIM;  ammepMeTp  IIKOJbHBIA, HAO0Op JIEMOHCTPAllMOHHBIX PE3UCTOPOB C  pa3HbIMU
COIIPOTHBIIEHUSIMH, KIIIOY, COEJUHUTEIBHBIE IPOBOJA.

3aganue:

1. O3HakOMBTECH C TEOPETUYECKUM MAaTEPHATIOM:
Teopus

[TocnenoBarenbHOe U MapanjielibHOE COEAMHEHUS B JJEKTPOTEXHHMKE — JBa OCHOBHBIX CIIOCO0a
COEIMHEHMS AJIEMEHTOB 3JIeKTpuuyecko nenu. Ilpu mocnenoBaTeNbHOM COEIMHEHUU BCE SJIEMEHTHI
CBSI3aHBI JAPYT C APYTOM TakK, YTO BKIIOYAIONIUI UX YY4acTOK LENH He uMeeT (puc.l) HU 0HOrOo y37a.

[Ipu napamieabHOM CO€AMHEHUHU (PHC.2) BCE BXOJAIIME B LIEb 3JIEMEHTH O0BEAMHEHBI ABYMS Y3JlaMU U
HE MMEIOT CBA3EH C APYTMMH Y3JaMH, €CJIM 9TO HE NPOTUBOPEUUT ycioBuio. IIpu nmocinenoBareinbHOM
COEIMHEHUH TPOBOJHUKOB CHJIa TOKa BO BCEX IMPOBOJHUKAX oOJauHaKoBa. llpu mocnemoBareabHOM
COEZIMHEHUH MTPOBOIHUKOB CHJIa TOKA B JIFOOBIX YACTSX IETH OJIHA U Ta XKe:

=7 = I D
[TonHoe HampsikeHHE B ILENH NPU TOCIET0BATEIbHOM COEIUHEHUM, WM HamlpsyKeHHEe Ha IOJrocax
HCTOYHUKA TOKA, PABHO CyMM€ HaIIPSLDKEHUH HA OTAENIBHBIX YYacTKaXx LIETIN:

U=U; + U,
Puc.1.
R, R; R,
~ T R:R1+R2+"'+Rn

HpI/I napauiC/ibHOM COCAUHCHHUU IMAJCHUC HAIIPSKCHUA MCKAY ABYMA Yy3JIaMHU, O6’BCIII/IHHIOH_II/IMI/I
DJICMCHTHBI LCIIH, OAMHAKOBO JJISI BCEX 3JICMCHTOB.
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ITIpu sTOM BenuumMHA, OoOpaTHast OOIIEMY COINPOTHUBICHUIO IEMH, PaBHA CyMMeE BEJIWYHH, OOpaTHBIX
COIIPOTHBIICHUSAM ITAPAJIEIIBHO BKIOYCHHBIX TPOBOAHUKOB. CHila TOKa B HEPa3BETBICHHOW YaCTH LIETIH

HaHpH)KeHI/Ie Ha y4JaCTKax Icnu AB u Ha KOHIaX BCCX MapaljiCJIbHO COCANMHCHHBIX ITPOBOAHUKOB OIHO 1
TO XK€:

U=U, =U,

an.2.

HJ’IH ABYX IAapaJlICJIbHO COCANHCHHBIX PE3UCTOPOB UX 0611[66 COIIPOTUBJICHHUEC PAaBHO!
1

R R R,

R
Ry=R=R;=..=R, R=—

Ecnu , TO 00I1Iee COMPOTUBIICHUE PABHO: n.

[Ipu mapamuieTbHOM COSAMHEHUU PE3UCTOPOB MX OOIIEe COMPOTHBIICHUE OYJCT MECHbBIIE HAUMEHBIIIETO
W3 CONPOTUBJICHUN.
2. CHSB TTOKa3aHUs HaHpﬂ)KeHHfI M CHUJI TOKa Ha KaXJI0M M3 YYAaCTKOB IICIIH, H€O6XOJII/IMO CBCPUTH
COOTBETCTBYIOIIME W3MEpPEHHBbIC U BBIYHCICHHBIC (PU3UYECKHE BEIUYUHBI, a MO pe3yjibTaTaMm
TaKON CBEPKH — CZeNaTh BBIBOJ O IPOeIaHHON paboTe

L. Ilocneooeamenvhoe coeounenue npo8oOHUKOE.
1. Cobparts nemns no cxeme (puc. 1):

puc. 1
N3meputs HanpsKEHKE, CUILy TOKA HA IIEPBOM PE3UCTOPE.
N3mMeHnTh cxeMy YCTaHOBKM W HW3MEPHUTh HaNpsDKEHHME Ha BTOpPOM pesucrope. Cxemy

wmn

HapUCOBATh B TETPA/b.
Berancnute cymmy Hanpspkenuit Ul+U2 .
W3MeHuTh cXxeMy YCTaHOBKM M U3MEPUTH 00Illee HaMpsDKeHUe Ha IByX conpoTuBieHusx Ul2 .
[TpoBepuTh, BeITIONMHSAETCS K paBeHcTBO: U12=U1+U2.

[IpoBepuTh cripaBeIMBOCTh PAaBEHCTB

No ok
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Ri>=Ri+Ry u

U, R,

II. IapajutesibHOE cOeIMHEHUE TPOBOAHUKOB.
1. CoOpartp nemnb mo cxeme (puc. 2):

puc. 2
2. M3MmepuTh HanpspKEeHUE, CHITy TOKa Ha IIEPBOM PE3UCTOPE.
3. H3MeHHWTH cXeMy YCTaHOBKM M HM3MEPHUTh CHJIy TOKa Ha BTOpOM pesucrope. Cxemy
HapUCOBATh B TETPA/b.
4. Bprauciuts cymmy TokoB 11+12 .
H3MeHUTh cXeMy YCTaHOBKHM U U3MEPUTH OOLIYI0 cuily Toka B menu 112 .
[TpoBepuTh, BBITIOIHSCTCS JIK paBeHCTBO: 112=11+12.
[IpoBepuTh cripaBeIMBOCTh PAaBEHCTB

No o

1/R;>=1/Ri+1/R> u 1, _ R,
L R

2 1
KoHTpoJibHbIE BOIPOCHI:
1. Kakoe coenmuHeHHe CONPOTHBIICHUH HA3bIBACTCS MOCIIEAOBATENbHBIM? YeMy paBHBI
COIIPOTHBIIEHUE, CHJIAa TOKA, HAMIPSDKEHHE B LIENH IIPU TAKOM COE€AMHEHUU?
2. Kakoe coenHeHre COPOTUBIICHUH Ha3bIBACTCS apayiebHbIM? YeMy paBHEI
COIIPOTHBIIEHUE, CUJIAa TOKA, HAMIPSDKEHHE B LIEH IIPU TAKOM CO€AMHEHUU?
3. HazoBuTe murockl 1 MUHYCHI TAPAIIETFHOTO U ITOCIIE0BATEILHOTO COSTMHEHUM
IIPOBOJHUKOB?
4. TlpuBenuTe MpUMEpPHI MAPAIUIETHHOTO M ITOCIIET0BATEIHHOTO COSTUHEHHSI TPOBOTHUKOB.
®opma npeacTaBiaeHus pe3yabTara:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs J1aDOpaTOPHBIX paboT
Kputepun onenkmn:
3a MpaBUIIHLHO BBITOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMmpaBUIIbHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISIETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% nmpaBUIBHBIX 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

Tema 4.2 ITocTOSAHHBIN 3J1eKTPUYECKUH TOK
JlaGoparopHoe 3ansiTue Nel2

OnpezIeJleHne COIIPOTHUBJICHHUSA PE3UCTOPA METOAOM MAPKHUPOBKH

Lean: onpenenuTs HOMUHAIBHOE COMPOTUBIIEHUE PE3UCTOPOB METOJJOM MapKUPOBKHU; ONIPEIEIUTh
AOIYCTUMOEC 3HAUCHHUEC CUJIBI TOKA I JAaHHBIX PE3UCTOPOB MPHU U3BECTHOM HOMHHAJIC MOIITHOCTH.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62, I1PG6, T1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MP8&, MP10

MarepuanbHoe oOecnedyeHue: HAOOpP PE3UCTOPOB PA3HBIX COMPOTHBJICHHUH, TaOnHIla 3HAKOB
MapKHUPOBKH.
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3aganue.
1. O3HaKOMHUTBLCSI C TEOPETHYECKHMM MAaTEePUAJIOM.
Teopernyeckuii MaTrepuas:

[Ipu onpeneneHuyn pesxkuma padOThl PE3UCTOPA CIEAYET YIUTHIBATH MAKCUMAJIBHO JOMYyCTHMOE J1JIsI
HEero 3HaYeHue CHJIbI TOKA, KOTOPOE OMPEEIseTCs 3HAYEHHEM €ro COMPOTUBIICHHUS M MOIIHOCTBIO.
MapkupoBka HOMHHAJIA PE3UCTOPA OCYIIECTBIISICTCS IBETOBBIM KOJIOM B BHJIC YE€THIPEX I[BETHHIX IOJIOC,
HaHECEHHBIX Ha €r0 KOPITyCE.

[Ipu 3TOM 3HAYEHHME CONMPOTHUBIICHUS PE3UCTOPa YKa3biBaeTcss B OMax JBYMsI IEPBBIMU MOJOCAMH H
MHOHUTENEM (TpeThs nosioca) 10n, rae n - nr0doe nennoe yucio ot - 2 A0 + 9.

MapkupoBOYHBIC 3HAKH CIIBUTAIOT K OJHOMY M3 TOPILIOB PE3WCTOpa, HAIIPUMEDP, K JICBOMY, U 3aTeM
pacrojararoT cieBa HaIpaBo B CIEAYIOIIEM MOPSJIKE: TIepBas 1mojoca - epsas udpa HOMUHATA, BTOpas
mosioca - BTopas mudpa HOMHHANA, TPEThS TOJOCAa - MHOXHUTENb, YETBEpTas IMojoca - JOMYCK Ha
OTKJIOHEHHE (DAaKTHUECKOTO COMPOTUBICHUS OT HOMHUHAna. Ecim pasmepbl pe3ncTropa HE MO3BOJSIOT
Pa3MECTHUTh IBETHBIC IMOJOCH HECUMMETPUYHO, T. €. OJIMKEe K OJHOMY W3 TOPIIOB PE3UCTOpPA, TO MepBast
T10JIOCA BBITIOJIHSIETCS O0JIee MUPOKOH.

[[BeTa 3HaKOB MapKUPOBKH HOMHUHAIBHOTO COMPOTUBIIEHUSI B OMax U JOMYCKOB B % MPHUBEACHbI
B Ta0JIHIIE:

IBer 3HaKa IepBas nuudpa Bropasi ungpa MHuoxuTeNb IICI (;H‘?,A)c
CepebpucTbrit -- -- 10° 10
3010 THCTHIN -- -- 10T 5
YepHsrii -- 0 1 --
KopuuneBsiit 1 1 10 1
KpacHbiit 2 2 10° 2
OpaHKeBhIi 3 3 10° --
Kenrtorit 4 4 10 --
3enenbiit 5 5 10° 0,5
Tonmy6oit 6 6 10° 0,25
DuoneToBLIit 7 7 10’ 0,1
Cepsiid 8 8 10° 0,05
Benprit 9 9 10° -

IMopsiiok BbINOJIHEHHS PA0OTHI:

1. Pa3znoxuth Ha pabodeM CTOJIE KOMILIEKT PE3UCTOPOB.
2. BHuMaTenbHO MpOYMTATh YKa3aHHE K padoTe.
3. OdopMuUTH MAPKUPOBKY PE3UCTOPA B TETPAIH MO 00pa3ILy
4. 3amoiHUTH TaOIUILY:

Pesucrop Homunansnoe conpotusinenue R | MomHocts pesuctopa (Bt)| Cuia Toka)

(A)
1. 0, 25
2. 0, 25
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0,25

0,25

0, 25

0, 25

0,25

@ N o O M W

0,25

5. PaccuuTarh cuily TOKa Py U3BECTHOM MOILHOCTH TOKA.

6. Cnenatb BBIBOJ IO padoTe.

KoHuTpoJbHbIe BOPOCHI:

1. B uem 3akitoyaeTcsi METO MapKHUPOBKH.

2. Jlns 9ero Hy)KHO 3HATh CONPOTHUBIICHUE PE3UCTOPA TP BKIIOYCHHUH €TI0 B CXeMy?
3. Ot 4ero 3aBUCUT MOITHOCTh TOKA, TEKYIIETO IO PE3UCTOPY?

®dopma npeacTaBiaeHusl pe3yJabTarTa:
Pabora momkHa OBITH BBIOJIHEHA B TETPAAH ISl IAOOPAaTOPHBIX paboT
Kpurepun oneHku:
3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTENIbHAS OlICHKa — 1 Oa.
3a HeMpaBWIIBHO BBITIOJHEHHOE JICUCTBUE, 3aJ]aHUE BHICTABIIICTCS OTPUIIATEIbHAS OlleHKa — 0 0aJuIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 5.1 Mexannueckue KoJ1e0aHUSI H BOJIHbI
JlabopaTopHoe 3ausitue Nel3
IIpoBepka 3aK0HOB KOJIe0aHHIT MATEMAaTHYECKOI0 MAATHUKA

I{enp: yCTaHOBUTH MATEMATHYECKYIO 3aBUCUMOCTD IEPUOAA HUTSHOTO MAasATHHUKA OT JUIMHBI HUTH
MasiTHUKA, YCTAaHOBUTh 3aBHUCHUMOCTb Mepuojia KoJeOaHUl MNPYXMHHOTO MasTHHKA OT >ECTKOCTH
IIPY’KAHBI U MacChl rpy3a

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
[1P62, 11P66, TTP68, T1P610, ITP610, MP3, MPS, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe o0ecnieyeHme:

ANEKTPOHHBIA CEKYHIIOMEp, U3MEPHUTENbHAS JICHTA, ApUK C OTBEPCTUEM, HHUTh, IITATUB ¢ My(TOi
U KOJBIIOM; IITAaTHB ¢ My(TON M Jankoil, HAOOp MPYXKHUH Pa3HOM KECTKOCTHU, HAOOp TIpy30B pa3HOU
MaccChl, CEKYHI0MEp

Teopus.

OnwiT 1

MaTteMaTH4eCKUM MasTHHKOM Ha3bIBa€TCS MaTepuaibHas TOYKA, MMOJBEIICHHAs Ha HEBECOMOU U
HEpacTSKUMON HUTH. MOJIENTbI0 MOXKET CIYKUTh TSKEIBIA IIAPUK, pa3Mepbl KOTOPOTO BEChbMa MaJlbl 110
CpPaBHEHHUIO C JUIMHHOW HUTH, HAa KOTOPOW OH MOABEIICH (HE CpPaBHHUMBI C PACCTOSHUEM OT IIEHTpa
TSDKECTHU 710 TOUKH TO/IBECA).

Vuenwsie [amweir, HproToH, beccenp u nap. ycTaHOBWUIM CJEAYIOIMIUE 3aKOHBI KOJICOAHUS
MaTeMaTUYeCKOro MasiTHUKA:
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1.Ilepuon komebGaHMs MATEeMaTHYECKOTO MasTHHUKA HE 3aBHCUT OT MacChl MasTHHUKAa M OT
aMIUTUTY/IbI, €CJIN Yroj pa3Maxa He npesbliaeT 10 rpaaycos.

2.Ilepuon koneGaHUsT MaTEMAaTUYECKOTO MAasSTHUKA MPSIMO MPOIOPLUUOHAIECH KBaIPaTHOMY KOPHIO
U3 JUIMHBl MasTHHKAa M OOpaTHO HPOMOPLUOHAIEH KBAJIPAaTHOMY KOPHIO M3 YCKOPEHMsI CBOOOIHOIrO
MaJCHMUSL.

Ha ocHOBaHMM 3THUX 3aKOHOB MOXXHO HamucaTh (opMyny s Tepuojna KojeOaHHi
MaTeMaTU4YeCKOro MasTHUKA:

/

T’ = 2/7 —
g

I/ICHOJIB?;YSI MOACIb MW 3aKOHBbI KoJIeOAHMI MaTEeMaTHYECKOIrO MassTHHKa, MOX>HO HpOHa6JIIOI[aTB
CBO6OI[HBI€ KOJ'IC6aHI/IH, d TaKXKC C UX NOMOILIBIO ONPEACIUTh YCKOPCHHUEC CBO6OI[H01"O naaCHus AJjis cBoOEH
MCCTHOCTHU U CPABHHUTH CO CIIPABOYHLIM 3HAYCHHUEM Z.

YckopeHrne CBOOOIHOTO MAJACHHS MOXKET OBITh BEIYMCIICHO TI0 (hopmyIie
2 ]."\" =
e

g=4r

1. 3akpenuTh HUTh MasiTHUKA B JiepKaTelie MITaTHBA.

2. U3meputh JUIMHY MasTHHUKa (AJIMHA MasTHHKA CUMTAETCA OT TOYKHM IOJBEca JO LEHTpa TSHKECTU
[IapuKa).

3. OTKJIOHUTH IAPHUK Ha yro He 6osiee 10° 1 OTIYCTHUTS.

4. Onpenenutb Bpems, 3a KOTOpoe MasiTHUK coBepni 20 koneGaHui.

5. Beruucauts nepuos konebanusi MasTHUKA, UCTIONb3Ys hopmyny Nt T .

6. IIoBTOPUTH OMBIT €11le TPU pa3a, yMEHbIIAs (WM YBETUUMBAs) [UIMHY HUTH MasiTHUKA.

7. Pe3ynbrarhl 3aHECTH B TaOJIULLY.

Tabauna Nel 3aBucUMOCTb NEpHOJIa MasiTHUKA OT JAJIMHBI HUTH

Ne JlnuHa HUTH MasiTHHKA |, M Yucno monHsIx Bpewms xonebanuii | Ilepuon
kosie0anuii N t,c koseOanmii T, ¢

1 20

2 20

3 20

1. CI[CJ'IE[TL BBIBOJ O 3aBUCUMOCTHU IIEpHUOAAa HUTAHOTIO MadTHUKA OT JJIMHBI €0 HUTH.

OnbIT 2
3aBHUCHMOCTB IIEPUO/IA MIPYKUHHOIO MASITHUKA OT MAacChl rpy3a
1. Cobepure npy>KUHHBII MasiTHUK, UCIIOJIb3Ys BbIIaHHOE 000pYy/JOBAHUE.
2. BrpBenuTe MasTHUK W3 TOJOXKCHHS PABHOBECHS, BKIIOYHTE CEKYHIOMEpP M OTCUHTAKNTE IECATh
KosebaHui. Mcronp3ys moka3zaHusi CEKyHJIOMEpa, paccuuTaiiTe mepuos KojaebaHuil U 3amoJHUTe
TIEPBYIO CTPOKY TAOTHITBI.
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=

6.

7.

Ne
OIIBITA

t,c T,c k ,u/m

1

2

[loBTOpUTE SKCHEpUMEHT emé 2 pa3a, yBeIMYMBasg Maccy, HO, He MeHss npyxussl. [lo
IIOJIyYEHHBIM JAHHBIM 3aI10JIHUTE TaOIHILy.
[Toctpoiite rpaduk 3aBucuMocTu mepuofa konebanuid (T) oT KBagpaTHOrO KOpPHS M3 MAacChl
(ml/Z)-
ITo dhopme rpaduka onpenenute BUA 3aBUCUMOCTH MEXKTY IIEPUOIOM U KOPHEM KBAIPaTHBIM U3
MAacChl.

Onpedenenue 3a8UCUMOCIU NEPUOOA KOJLEOAHUL OM HCECMKOCU NPYHCUHDBL

Cobepurte Npy>KUHHBIN MasTHUK, UCIIOJIb3Ys BbIIAHHOE 000PYI0BaHHE.

BbiBenuTe MasTHUK W3 TOJOXKCHHS PABHOBECHS. BKIIIOYHTE CEKYHJIOMEP M OTCUHTAUTE JECATh
KoJIeOaHMiA.

Hcnonb3ys IoKa3aHus CEKyHIOMEPa, pACCUUTANTE TIEPUO]] KOJICOAHUI 1 3aTI0JTHUTE TIEPBYIO CTPOKY
TaOIUIIBL.

Ne ompITa N t,c T,c m, KI k,u/m Kllz,(H/M)ll
2

1

2

[ToBTOpUTE SKCIEpUMEHT emmé 2 pa3a, yBeauuuBas K03 UIMEHT )KECTKOCTH, HO, HE MEHss Maccy
rpy3a. [1o mosy4eHHBIM TaHHBIM 3aIlOJIHUTE TAOJHILY.

[Toctpoiite rpa(i)m( 3aBUCUMOCTH nepuoja konedanuit (T) oT kBagpaTHOro KOpHs U3 K03 duumenra
xécrkocrn. (kM%)

ITo dopme rpaduka ompenenuTe BU 3aBUCUMOCTH MEXIY MEPUOJOM M KOPHEM KBaJpaTHBIM W3
KO3 duImeHTa )KECTKOCTH.

CnenaiiTe BBIBOJ] O 3aBUCUMOCTH IIepuoJia KoJeOaHU OT Macchl rpy3a U KO GUIIMEHTA KECTKOCTH.

KOHTpOJIbeIe BOIIPOCHI:

1
2
3

. B xakoMm nomnoxeHuu MasTHUKA CKOPOCTh OyIeT MaKCUMaIbHON?

. B xakoMm noJjokeHuu MasiTHHKa CKOPOCTh PaBHA HYIIIO.

. YBENUYWIM WK YMEHBIIWIN MAacCy Tpy3a, MOABEIICHHOTO K MPY)XKMHHOMY MasiTHUKY, €CIIU: a)
nepuoj ero konebanuit cuavyana owu1 0, 4 ¢, a mocne u3MeHeHust maccel cran 0, 2 c;

0) yacToTa ero kKonebaHui BHayasie 6bu1a paBHa 6 ', a morom ymensimiach 10 5 ['u?

KoHnTpoJsbHbIe BONPOCHI.

agrownE

o

Urto Ha3bIBaIOT MEPUOIOM KoJIeOaHU MasiTHUKA?

Uro Ha3bIBAIOT YacTOTOH KojeOaHuit MasTHUKa? KakoBa eTMHHIIA YacTOThI KOeOaHui?

OT KakuX BEJIMYUH U KaK 3aBUCUT MepuoJl KoieOaHUN MaTeMaTH4ecKoro MasTHUKA?

OT KaKkMX BEJIMYMH U KaK 3aBUCUT MEepHO/]] KoJeOaHUH MPYKUHHOT'O MasiTHUKA?

N300pa3ute maTeMaTuyecKuil MasSTHUK B KpailHel MpaBoOi TOYKE U MOKAKUTE HA YEPTEKE CUIIbI,
JEHCTBYIOIIME Ha IIAPUK B JAHHOW TOYKE TpacKTopuu. Hapucyiite paBHOLEHCTBYIOLIYIO CHUIIL.

Kak MeHseTcs BenMUrHA U HallpaBJIE€HUE PABHOAECUCTBYIOIIEH CHII B T€UEHUE nIeproia’?

®opma npeacTaBiaeHus pe3yJabTara:
PaboTa nomkHa ObITH BBIIOJIHEHA B TETPAAU ISl IAOOPAaTOPHBIX padoT
Kpurepumn oneHku:
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3a paBIIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OlleHKa — 1 Oa.

3a HeMpaBWIIBHO BBITIOJHEHHOE JICHCTBUE, 3aJJaHUE BBICTABIISICTCS OTpUIIATEIbHAS OlleHKa — () 0asioB.
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 «HeyoosiemeopumenvHoy svicmasisencs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.2 DyleKTPOMArHuTHbIE KOJI€0AHUS U BOJHBI
JlabopaTopHoe 3ansiTue Nel4

HN3y4yenune ycrpoiicTBa Tpancopmaropa, reneparopa

Leab: U3y4nTh YCTPOICTBO U IPUHLUI PabOTHI TpaHChOpPMATOpa U reHepaTopa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[1P62, ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MPS§, MP10
MarepunanbHoe obecrnieyeHue:
TpaHcGopMmaTop J1abopaTOPHBINA, JaMmIia HaKalWBaHUA, KIIOY 3aMbIKaHUSA TOKA, KOMIUIEKT MPOBOJIOB
COCAMHUTCIIbHBIX.
3ananue
1. WByuuTth cTpoCHUE, HA3HAYCHUE W MPUHIUI JICHCTBUS TpaHchopMaropa
2. V3yuyuTh CTpOCHME, HA3HAYCHHUE W MPUHIUI JACUCTBUS TeHepaTopa.
ITopsinok BbINOJHEHHs PadOThI
H3yuenue ycmpoiicmea mpancgopmamopa
Tpanchopmarop mnpeoOpazyeT TMEepeMEHHbIH TOK OJHOTO HaIpsDKEHUS IMPU HEM3MEHHOM 4acToTe.
OH cocroMT M3 3aMKHYTOIO CEpACYHMKA, HW3FOTOBIEHHOIO W3  CIELMAIBHOW  JIMCTOBOM
TpaHcGOpPMATOPHON CTaIM, Ha KOTOPOM PacIoJlaratoTcs JiBe
KaTylIKM (MX Ha3bIBalOT OOMOTKaMH) C pa3HbIM YHUCIIOM sy Bropwsas

BUTKOB M3 MEIHOW MPOBOJIOKH. Hy mos B N, s
OnHa U3 0OMOTOK, Ha3bIBAeTCS MEPBUYHOMN, MOAKIIOUAETCS . '

K HCTOYHMKY II€PEMEHHOIO HAaNpspKeHHs. Y CTpOWCTBA, ==

notpeOsromue ANEKTPOIHEPTHIO, TOAKIIOUAIOTCA K [*

BTOPUYHOU OOMOTKE, NX MOXKET OBITh HECKOJIBKO. Brpmeons

[Ipu BbIMOTHEHHMH PAaOOTHI ClEAyeT HM3YYUThb YCTPOWCTBO 4
TpaHc(hopMaTopa, BKIFOYUTH €0 B CETh IIEPEMEHHOTO TOKA

(36 B). B pexume X010€TOro X0Aa U3MEPUTH HAIPSKEHUE —
Ha 0OMOTKax M BBIUMCIUTH KOAPUIUMEHT TpaHchopmanuu,

a mnpu pabore TpaHchopMmaropa «IIOA  HArpy3KOil»
YCTaHOBHTH CBSI3b MEXKAY TOKAMH W HANpsHKCHHEM B
00MOTKaX. ¥
Tpanchopmarop COCTOMT M3 JIBYX Karylmiek W cepaedHuka. CepleyHHK COCTOWMT W3 JIBYX TIOJOBHH,
KOTOPBIE BCTABJISIIOT B KATYIIKY U C TOMOIIBIO CKOOBI 3aKPEIUISIIOT HA OCHOBAaHUH.

Dropsrons
ey peTen e

1. PaccmoTpuTe yerpoiicTBo TpaHchopmaTopa. Onpenennure NepBUUHYI0 OOMOTKY (KJI€MMBI C HaIITUCHIO:
36 unu 42 B) u aBe BTOpuuHbIX KiemMmbl 2,2 B u 4,4 B)
2. HauepTuTe 351eKTprUecKyro cxemy TpaHnchopmMaropa.
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3. Pazbepure tpanchopmatop. s 3TOro MOBEPHUTE €0 OCHOBAHUEM BBEPX M OTKPYTUTE JBE T'aKH
KpeIUIeHHs CKOObl. BBIHbTE CEp/IEYHUK M PACCMOTPUTE €T0 YCTPOMCTBO.

4. CobGepure Tpanchopmarop. it 3TOr0 BCTaBbTE CEPACYHHK CO CKOOOW B KATYIIKH. Y CTaHOBHTE
TpaHcGopMaTop Ha OCHOBAHUE U 3aKPEIUTE €ro raikamu.

H3zyuyenue Ycrpoiicrea I'eneparopa.

I'eneparop mocTossHHOro TOKa (pUC. 1) COCTOMT M3 JBYX YacTEW: HEMOIBMIKHOM W BpAIAIOIICHCS.
HenoneuxkHas 4yacTe (cTaTtop) SBISETCS OCTOBOM MalllMHBI U OJHOBPEMEHHO CIYKUT AJI CO3/aHHUSA
MarHMUTHOTO TMOTOKa. Bo Bpamiaromielics 4acTu, Ha3blBaeMOM SKOpeM (pOTOpOM), HHIYLUPYETCs
aneKTpo B KYyIIas cuia - DJ1C.

KoucTpykuus renepatopa nocTOSHHOTO TOKa (CM. puc.2).

HenonBmwkHas 4acTh COCTOUT M3 CTaHUHBI (1), TIaBHBIX TOMOCOB (2) ¢ 0OMOTKON BO3OY)neHus (3) u
JIOTIOJTHUTENBHBIX MOIOCOB (4), yMEHbIIAeMbIX UCKPEHHUE O] IIETKAMH.

SIxopb UMeeT cepaedHuK (5), HAOpaHHBIM U3 TOHKUX CTALHBIX JHCTOB, 0OMOTKY SKOPS (6), 3aJI0)KEHHYIO
B Ma3bl cepjevyHuka U koiuiekTop (7). Ha moBepXHOCTh KOJIJIEKTOpa HaJIOXKEHBI YroJbHO-TpaUTOBHIE
metku (8), o0ecreunBaIIe CKOJB3SIMNUNA KOHTAKT ¢ OOMOTKOW Bpararomerocs skops. Kosuiekrop
uMeeT GopMy LUIMHAPA U BBIIOJIHACTCS U3 W30JIMPOBAHHBIX MEIHBIX TUIACTHH - JIaMeNel - K KOTOPBIM
MIOJICOEIMHEHBI CEKIIMU SIKOPHOM 00MOTKH. Bpamiasch BMecTe ¢ 0OMOTKOM, KOJUIEKTOP BBIIOJIHSAET POJIb
MEXaHUYECKOTO BBIPSIMUTEIS.

OOMoTKa BO3OYKIIEHHS CO37aeT TJaBHBIM MAarHUTHBIA MOoToK @ momocoB. B reHeparopax c¢
HE3aBHCUMBIM BO30Y)KIIEHHEM OHa THUTAeTCd OT IOCTOPOHHEr0 MCTOYHHKA TOCTOSIHHOTO TOKa
(BBIIpAMUTENIS, aKKyMylssiTopa u T.1.). C TeHepaTopoM C MapauielbHBIM BO30YXIEeHHEM OOMOTKa
TJIaBHBIX MOJIOCOB MOJIKIIOYEHA K IIaBHBIM IIETKaM, T.€. MapajieJIbHO enu SKopsa. B cBs3u ¢ aTuM ans
BO3HUKHOBEHUS MarHutHOro motoka u DJ[C HeoOxomuM XOTs Obl cinaOblii OCTATOYHBIA MarHUTHBIH
noTok. brnarogaps Hamu4MiO OCTATOYHOTO MAarHEeTU3Ma BO3HHMKAeT MPOIECC CaMOBO30YXKIACHUS
re’eparopa.

Puc.2
Puc 1

1.Ctpoenue Tpanchopmaropa:

HavepTuTh cocTaBHBIC YaCTH yKa3aTh WX Ha3BaHUE, BBHIMTUCATH (POPMYIIBI

2 CtpoeHue reaeparopa:

HaYepTUTh, COCTABHBIC YACTH YKa3aTh

KoHTpoJibHBIE BONIPOCHI

1 BapuanT

1.YTo Ha3BIBAIOT MHIYKIIMOHHBIMH T€HEpaTOpaMu?

2.Kaxoii TpanchopMaTop Ha3bIBAIOT MOBHIIIAIONINM, a KAKOW MOHMKAIOIIAM?
3.Uto Takoe x0JI0cTOM X0 TpanchopmaTopa?

4.Tlouemy cepAeyHUK TpaHCc(hopMaTopa U3roTaBIMBAIOT U3 CTAJIH, & HE U3 Meu?
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5.B mepBuyHOii 00MOTKE TpaHChOpMaropa, BKIIOUEHHOW B ceTh ¢ HampsbkeHueM 380B. Conepxutcs
1320 BuTkOB. OnpeAenuTh HaNpsHKEHWE Ha BTOPUYHONW 0OMOTKe, eciu oHa conepkut 300 BuUTKOB. Buj
TpaHchopMaTopa yKa3aTb, OTBET MOSCHHTb.

2 BapuaHT
1. Ha3oBute oCHOBHBIE YaCTH reHEpaTOpa MEPEMEHHOTO TOKA.
2. Jlokasate, 4T0 y moBbIIIaromiero tpancopmaropa K>1.
3. HW3mensiet mu TpanchopMaTop 4acToTy Ipeodpa3yeMoro mepeMeHHOro TOKa?
4. Tlouemy cepreyHuK TpaHchopmaTropa COOUPAIOT U3 OTICIBbHBIX MIACTUH?
5. Ecmu Ha nepBuuHyro 0OMOTKY TpaHcdopmaropa nojaercs Hanpsokenue 220B, To Ha
BTOPUYHOM OOMOTKE IPH XOJOCTOM XOJe mojydaercs HampspkeHue 130B. Yucno
BUTKOB IepBUYHON 00MOTKM paBHO 400. OmnpeneiauTb YUCIIO BUTKOB BO BTOPUYHOMN
oOMoTke. Bua Tpancdopmaropa ykazarb, OTBET MOSICHUTD.
3 BapuaHT
1. KaxoBa poJib HHAYKTOpPA U SIKOPSI B YCTPOICTBE reHepaTopa NEPEMEHHOr0 ToKa?
2. UYrto Takoe noHmWxawmui Tpanchopmarop?

3. Tlouemy cepaeunuk TpancopmaTopa JeNaroT HE CIUIOIIHBIM. A U3 MHOYKECTBA TUIACTHH,
M30JIMPOBAHHBIX APYT OT Apyra?

4. Ilouemy MOIIHOCTb, IOTpeOIIiEMas OT BTOPUUHON OOMOTKH, MEHBIIIE MOIIIHOCTH,
MTOABOJIMMOM K IMIEPBUYHON 0OMOTKE?

5. CKOIbKO BUTKOB JIOJKHA MMETh BTOpUYHAss OOMOTKa TpaHcpopMmaTopa JUisl MOHUKEHUs
Hanpspkenus ¢ 12000 no 120B, eciau nepBuyHas oomotka coaepkut 4000 ButkoB? Bun
TpaHcopmaTopa yKka3aTh, OTBET IMOSCHUTH.

®opma npeacTaBiaeHus pe3yJbTara:
Pabota nomkHa OBITH BBITOJIIHEHA B TETPAIN JUIS JTAOOPAaTOPHBIX padoT
Kpurtepuu onenku:
3a IpaBHIIBLHO BBITIOIHEHHOE 33/I1aHUE BBICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — | Oa.
3a HeMpaBWIIBHO BHITIOJHEHHOE JICWCTBUE, 33JJaHHE BBICTABIISCTCS OTpUIIAaTEIbHAs OoleHKa — ) 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 5.3. OnTuka
JlaGoparopHoe 3ansTue Ne 15
Omnpenesienne noka3areJis NpeJOMJIEHHS CTEKJIA
Ilenv pabomsi: onpenenuTh MOKa3aTeNb MPEIOMIICHUS CTEKJIA SKCIEPUMEHTAIBHBIM ITYTEM.

Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHMIO:

TIP62, TIP66, TIP67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MPS8, MP10
MaTepnaﬂbnoe 06ecneqefme: IIJIAaCTUHKA C HapaHHeHBHLIMI/I FpaH}IMI/I; 6yJ'IaBKI/I; I-II/ICTIJII\/’I JINCT 6YM3.FPI;
JIUCT KapTOHa; TpchnopTHp; HO,Z[’BCMHBIﬁ CTOJIUK, Ta6J'II/II_[a 3HAUYCHUS TpI/IFOHOMCTpI/I‘-ICCKI/IX (byHKI_II/II\/'I

3aoanue

1.  TlocTpouTh X0 CBETOBOIO Jy4a Yepe3 CTEKIISTHHYIO IUIACTHHY.
2.  Ilpoananu3upoBaTh X0/ CBETOBOTO Jy4a Yepe3 CTEKISHHYIO TUIACTHHY.
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3. Ompenenuts MOKa3aTeNb IPEIOMICHHUS CTEKIIA U PACCUUTATh MOTPEUTHOCTh SKCIIEPUMEHTA.
ITopsinok BbINOJHEHHS PadOTHI

=

Ha noabsemMHbIi CTOIMK TOJ0KUTh YUCTHINA JTUCT OyMaru ¢ Mo/I0KEHHBIM CHU3Y KapTOHOM.

2.  C oaHOM CTOPOHBI CTEKJIa HAKOJOTh JBe OynaBku 1 W 2 Tak, 4TOObI MpsAMasi, IPOXOsIas yepes
HUX, COCTaBJIsIa YIOJ 04 C MEPHEHAUKYISIPOM K IJIOCKOCTH IUIACTUHKY (puc. 1).

3. TlonmHsATh pUCYHOK Ha YpOBHE IJla3 U, HaOII0/1as Yyepe3 IUIACTUHKY, HAKOJIOTh JABE ApYyrue OyiaaBKu
TaK, YTOOBI BCE YEThIpE OYIIaBKU OKA3aJIMCh HA OJTHOU MPSMOIA.

4, Crexsio u OyJaBKH CHSTh, MECTa HAKOJOB OTMETHUTh Toukamu 1,2,3,4 u uyepe3 HUX IMPOBECTH

NpsiMbIE JIMHUM JI0 TMEepecedyeHusi ¢ rpanuiamu crekia (puc. 2). IlpoBectu uepe3 touku 2 u 3

neprneHauKynapsl k rpanunam cpex AB u CD.

5. TpaHcnOpTHpPOM U3MEPUTH YIJIbI AICHUS O U YTIIbI IPEIOMIICHUS 3. sin a
6. Ilo Tabnuie 3HaYeHHI CHHYCOB OMPEIEIUTh CUHYChl U3MEPEHHBIX yIJIOB. | ——— =N
7. Boruncaute k03P PuUIKEHT MpeaoMiIeHus o popmyIie: sin 5
8.  OnbIT NOBTOPUTH TPH pasa.
2 |
/- N
e
NG \
J . & \
{ 2 Xs "
' h B |
\ ‘\ /
\~\9‘ _;"" 3
Y
ra
A _'l
Puc. 1. Puc. 2
9.  PesynbraThl U3MEPEHUIl, BEIYUCICHUH U TaOIMYHBIE TaHHBIE 3aicaTh B TabuIy 1.
10. Beruucnuth aOCOMOTHYIO (A) M OTHOCUTEIBHYIO (€) MOTPEIIHOCTH MO (POopMyTIam:
11. Cpnenatb BbIBOJ 1O paboTe
e=—2 100% A=[n _ —n
- maoan. cp.
nmaﬁm
Tabmuna 1
No  [Vron manenusii VYrommnpe- | Koaddu- S o S o » 5 .
OIBITA | CBETOBOIO JIOMJIEHHS [UEHT o © = = o & = EE % = 5
0] 0]
JIyya CBETOBOT'O MpEJIOM- O 5 =09 E =09 = 3 5 2
Ty4a JNeHUs S2EZL |2BEZ Nug E S S H
. 2558 z S 2 s 2 |8g°
«, O %S0 =5 S & =
B n S & 3 g <5 |E 2
1
2
3
Konmponwsusie éonpocut
1.  Yro Ha3bIBAIOT CBETOBBIM JTy4OM?

2.  CdopmynupyiTe 3aKOH OTPaKEHUS CBETA.
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©ooN kAW

KakoB ¢u3uueckuii CMbICT MOKa3aTeNs MPpeJIoMIICHUs cBeTa?

Yewm otamvaeTcst aDCOTIOTHBIN TTOKA3aTelNb MPEJIOMIICHUS CBETa OT OTHOCHUTEIHLHOTO?
ChopmynupyiiTe 3aK0H MPEIOMIICHHS CBETA.

UTo Ha3BIBAIOT MOJIHBIM OTPaKEHHUEM CBeTa?

KakoBa ckopocTh pacipocTpaHeHUs CBETa B BaKyyme?

Yto Ha3BIBaETCSI ONTUYECKON MIOTHOCTHIO BEIIECTBA?

Jlyd cBeTa mepexoauT U3 CPeibl ONTUYSCKU OoJiee MIIOTHOW B CPeAy ONTHYSCKU MEHEE IJIOTHYIO.
Kaxk n3mensieTcst mpu 3ToM 4acToTa KojaeOaHui U IJIMHA BOJTHBI?

10. B uem coctouT npuHnui [ rolirenca?
11.  Jly4 mepexoauT 13 BOJBI B CTEKJIO. YTOJI MaJIeHUs 0L = 30°. Haittu yroxa npenomieHus (N, = 1,3; Nep

=1,6).

12.  VYron npenomieHHUs CBETa B INIMIICPUHE 45°. Haiiru yroj majacHus B Bo3ayxe (Ny; =1.47).
13. Jlyu mamaer Ha moBepxHOCTH BOAbI mox yriom 30°. TIoj KakimM YrioM JOIKEH YIAcTh Jyd Ha

MOBEPXHOCTh ajiMasa, YTOOBI yroJI MPeJOMIICHHS OCTalCsd TaKuM XKe? (Nposp= 1, Npoxu=1,33, Ny =
2,42).

14. HaiiTu pa3HOCTh CKOPOCTEH CBETA B BOJIC U CTEKIIC, €CIH Nyony=1,33, Nere=1,5.
15.  OmnpenenuTh MNpeaebHBIA yroj IOJHOTO OTPaXEHWs IS BOJbI, CTekia, anmaza. (N, = 1,6;

Nso=1,33, Name.= 2,42) (OTB.: 0101=49°, 012=40°, 0193=24°).
®opma npenocTaBiieHus pe3yibTaTa
BbImoTHEHHBIH OTYET B TETPAIH VIS JTA0OPATOPHBIX PadOT.
Kputepun onenkn:
Oyenka «OMIUYHOY» GbICMABIEMCs: TIPABWIBLHO BBITIOJHEHBI BCE 3aJaHUsl B COOTBETCTBHU C
TpeOOBAaHUSIMHU, TMPABUIHHO BBHITIOJHEHBI JIOMOJHUTEIBHBIC 3a/IaHds, CBOCBPEMEHHO IPEIOCTABIICH
OTYET O BBIMIOJIHEHUH PabOTHI.
Oyenka «xopouto» 6vlcmagnsemcs: TPABUIBLHO BBHIIOJHEHBl BCE 3aJaHWs B OCHOBHOM YacTH,
JIOTIOJTHUTEIIbHBIC 3a/IaHUSI BBIOJHEHBI HE B IMOJIHOM OOBEME, MPEJOCTABJICH OTYET O BBIIOJHCHUU
paboTel, MO0 B CIy4ae HECBOCBPEMEHHOTO TMPENOCTABICHUS OTYeTa WIM C HAIWIHEM
HECYIIECTBEHHBIX OIIMOOK B BHITIOJHEHHUH 3a/1aHUS.
Oyenka «y0081emeopumesibHo» 8blCMAG/Isiemcs: BBITIOIIHEHBI HE Bce, HO Oonee 50% 3anmanuii paboThI,
JOTIONTHUTEJIbHBIE 3aJlaHUsl HE BBIMOJIHEHBI, HECBOCBPEMEHHO MPEAOCTaBICH OTYET O BBHIMOIHEHHUU
paboTHL.
Oyenxa «Hey0081em8opumenvHoy @vlcmasisemcs: BbhIoTHEHO MeHee 50% paboThl, HE BBINOTHEHBI
JIOTIOTHUTEIIHHBIC 33]JaHHsI, OTYET O BBITIOJHEHUH PaOOTHI HE TPEIOCTABIICH.
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