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1 BBEJAEHUE

BaxHyro yacTh TeopeTHuecko M HmpoecCHOHAIBHON IMPAKTUYECKON MOATOTOBKH OOy4aroIuxcs
COCTABIISIFOT MPAKTUYECKUE U Ta0OpaTOPHbIEC 3aHATHSI.

CoctaB M cojepKaHue IMPAKTHMYECKUX M JIa0OpPATOPHBIX 3aHATUI HamNpaBlIeHbl HAa pPEaNU3aALHUI0
denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENIbHOIO CTaHAApTa CPEJHEr0 O0IEro 00pa3o0BaHus C yUETOM
II0JIy4ae€MOM CIIEHUaIbHOCTH.

Benymieidi  aupakTH4ecKOM — HENbI0  MPAKTHMYECKHX — 3aHATHH  sBigeTcss  (OpMHpPOBAaHUE
poeCCHOHATBHBIX MPAKTUYECKUX YMEHHMHM (YyMEHMIH BBINOJHATH ONpEAETICHHbIE NEHCTBUA, ONepaluH,
HEOOXO/AMMBIE B TMOCIEAYIOMIEM B MPO(ECCHOHAIBHOW NESITEIBbHOCTH) WM YYEOHBIX MPAKTHYECKHX
YMEHUH pemiaTth 3a1a4u 1o (pusnke, HEOOXOAUMBIX B MOCIEAYIOIEH y4eOHO! AeATeIbHOCTH.

Benymell auaakTH4ecKOW LEIbI0  JJAOOPATOPHBIX  3aHATUN  SIBISETCS  AKCIEPUMEHTAJIbHOE
IIOATBEPKICHUE U IPOBEPKA CYLLIECTBEHHBIX TEOPETUUECKUX 3aKOHOB, 3aBUCUMOCTEH.

B cootBerctBuM ¢ paboueil mporpammoil yueOHOM aucuuIUIMHBL «Du3NKa» NPeayCMOTPEHO
IIPOBE/ICHUE NMPAKTHUECKUX U TaOOPaTOPHBIX 3aHATHH.

BrimonHeHne mpakTUYecKuX W Ja00OpaTOpHBIX paboT 00eCreyuBaeT JOCTHIKEHHE OOYJarOIUMHUCS
CIIENYIOIUX Pe3yabTATOB:

I1P61. copMHUpPOBaHHOCTH MPEACTABIEHUN O poJIM U MecTe (U3UKU M ACTPOHOMUHU B COBPEMEHHOMU

Hay4YHOH KapTHUHE MUPA, O CUCTeMOooOpa3yroLiei poiau (GU3UKK B pPa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKU;
NOHMMaHHe (QU3MUECKONW CYIIHOCTH HaOIIOAAaeMbIX SBJICHUH MHUKPOMHUpA, MakpoMHpa U MeraMmupa;
IIOHUMAaHHE pPOJIA ACTPOHOMHMM B IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA M JaJIbHEWIIEM HAay4dHO-
TEXHUYECKOM DPa3BUTUHU, poid (U3MKKA B (POPMUPOBAHUM Kpyrosopa u (yHKIHMOHAIBHON TPaMOTHOCTH
YEJIOBEKA JIUIS PELICHUS IPAKTUYECKUX 3a/1a4;

[TP62. chopmMupoBaHHOCTh YMEHHI pacmo3HaBaTh (PU3MUECKHUE SIBICHUS (TMPOIECCHI) U OOBSACHATh UX Ha
OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE, CBOOOJIHOE
MajieHue TeJ, JIBWKEHUE MO OKPYKHOCTH, WHEPIMA, B3aUMOJICMCTBUE Tell, KojeOaTelbHOEe JBUKEHUE,
pe30HaHC, BOJHOBOE NBIDKEeHME; MU(Pdy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
Tel, W3MEHEHHe o0beMa Tel MpU HarpeBaHUM (OXJIaXACHHUHU), TEIJIOBOE paBHOBECHE, HCHapeHue,
KOHJICHCAIINS, TNIaBJICHHE, KPUCTAJUIU3AIIHs, KAUTIEHUE, BIAXKHOCTh BO3/lyXa, CBSA3b CpPeHEH KMHETHUYECKOM
SHEPTUU TEIUIOBOTO JBM)KEHUS MOJEKYN ¢ aOCONIOTHON TeMIepaTypoil, MOBHIIICHUE NaBICHHS raza mpu
€ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIYy MapaMeTpaMU COCTOSIHHS Ta3a B H30Ipolieccax;
ANEKTpU3alusS TN, B3aHUMOJCIHCTBHE 3aps0OB, HarpeBaHHE MPOBOJAHHMKA C TOKOM, B3aUMOJEHCTBHUE
MarHiToOB, 3JICKTPOMAarHUTHAs WHIYKIHS, JEHCTBHE MArHUTHOTO TIOJII Ha TMPOBOJAHHK C TOKOM U
JBYDKYIIAICS 3apsifl, DJIEKTPOMATrHUTHBIE KOJIEOAHHS W BOJHBI, MPSIMOJIMHEHHOE pacpOCTPAaHEHHE CBETA,
OTpakeHue, MpeioMyeHue, WHTephepeHi s, AUGpakius W TOJIPU3AIMSI CBETa, AUCIEPCHS CBETa;
dboTosnexkTpuuecknii  dpdexT, CBETOBOE MaBICHHE, BO3HUKHOBCHHE JIMHEHYATOrO CIIEKTpa aroMma
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaJlOaKTHBHOCTE;

[1PG3. BnaseHre OCHOBOMOJATAOMIMMHU (U3UYECKUMHU MOHSTHUAMU U BEIMUYMHAMH, XapaKTEPU3YIOLIUMHU
¢usnyeckue mpouecchl (CBS3aHHBIMM C  MEXaHMYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM  Tell,
MEXaHUYECKUMHU KOJICOAHUSMHU U BOJIHAMM; aTOMHO-MOJIEKYJISPHBIM CTPOCHHEM BEIIECTBA, TEIIOBBIMU
IpoLeccamMH; d3JEKTPUYECKMM W MArHUTHBIM IIOJSIMH, D3JIEKTPUUECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOoJIeOaHUSAMU W BOJIHAMH; ONTHYECKUMHU SBJICHUSIMHU; KBAaHTOBBIMU SBJICHMSMHU, CTPOCHHEM aToMa H
aTOMHOTO s/Ipa, pPaAMOaKTUBHOCTHIO); BJaJIeHHE OCHOBOIOJAralOMIMMU aCTPOHOMUYECKUMHU MOHSITHIMU,



MO3BOJISIIOIIMME  XapaKTePU30BaTh TMPOIECCHI, MPOUCXOJANINE Ha 3BE3/laX, B 3BE3/IHBIX CHCTEMax, B
MEXTaTaKTHIEeCKON Cpefie; ABIKeHNE HEOSCHBIX Tell, IBOJIOLNIO 3Be3/] i BeeneHHoi;

[1P64. BnameHne 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPHSAMHU (3akoH BcemupHoro Tsrotenwms, I, 11 m 111
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXAaHWYECKON PHEPruu, 3aKOH COXPAHEHUS] MUMMYJIbCa, MPUHIIUIT
CYNEpIIO3UIIMK CUJI, TPUHIMI PABHOMPABHOCTH HMHEPUUATBHBIX CHUCTEM OTCUETa; MOJIEKYJISPHO-
KMHETHYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, a30BbIC 3aKOHBI, MEPBbIM 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona, 3akon Oma s ydactka 1enu, 3akoH Oma ajis
MOJHOM SJIEKTPUYECKOW Iienu, 3akoH Jxoyna - JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIIMHU, 3aKOH
COXPAHEHHUS PHEPIUU, 3aKOH MPSIMOJIMHEHHOr0 pacIpOCTpaHEHUsl CBETa, 3aKOH OTPa)KCHHS CBETa, 3aKOH
MPEJIOMIICHUSI CBETA; 3aKOH COXPAHEHUS HHEPrHM, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUS MAcCOBOIO YHCIIa, MOCTYnaThl bopa, 3aK0H pagroakTUBHOIO
pacmaza); yBepeHHOE MCIOJb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanmu3e (U3MUECKUX SIBICHUN U
MPOIIECCOB;

[1PG5. ymeHHe yuuThIBATh TPAHUIIBI IPUMEHECHHUS N3YYCHHBIX (PU3NYCCKUX MOJIEIICH: MaTepralibHAs TOYKa,
WHEpIHATbHAS CHCTEMa OTCYETa, MJCATBHBIN ra3; MOJEIH CTPOSHUS Ta3oB, XKUIKOCTEH W TBEPIBIX Tel,
TOYCYHBIA DJICKTPUYCCKUI 3apsj, sIepHas MOJCIb aToMa, HYKIOHHAs MOJCIb aTOMHOTO sjpa Ipu
penreHny GU3HYECKUX 3a/1a4;

[1P66. BnajeHue OCHOBHBIMH METOJAaMHM HAYYHOTO ITO3HAHMSA, HMCIIOIB3YEMBIMH B (PH3UKE: MPOBOIUTH
npsIMble U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, BHIOMpAs ONTHUMAJIBHBIN CIIOCOO M3MEpeHUs U
HCIIONB3Ysl H3BECTHBIE METOAbl OLICHKH IOTPEIIHOCTEH W3MEpPEHUM, MPOBOAWTH HCCIEAOBAHUE
3aBUCHUMOCTEHN (M3MUYECKUX BEIMYMH C MCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH, OOBACHITH MOTyYEHHbBIE
pe3yabTaThl, UCIONB3Ys (PU3NYECKHE TEOPUH, 3aKOHBI U MOHATHS, U JI€]aTh BBIBOJIBI; COOJIOATh MpaBuiia
0e30macHOrO TpyJAa MpHU IPOBEACHUU HCCIEIOBAaHUI B pamMKax y4eOHOro 3KCIEpHUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  JEATENbHOCTH C HCHOJb30BAHMEM LU(POBBIX M3MEPUTENBHBIX YCTPOHCTB H
nabopaTopHOro 000pYyJIOBaHUSA; CHOPMUPOBAHHOCTH IPEACTABIECHUI O MeToJaxX MOJIyYeHHUs] Hay4HBIX
ACTPOHOMUYECKUX 3HAHWIA;

ITP67. chopMHpPOBaHHOCTh YMEHUS pPEIIaTh PACUETHBIE 3aJlaul C SBHO 3a/JaHHON (PU3MYECKON MOJEINbIO,
UCNOJb3Ys (PU3NYECKHE 3aKOHBI U IPUHIUIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/1a4M BHIOUPATh (PU3NYECKYIO
MOJIE€b, BBIIEIATh (U3NYECKUE BEIMUMHBI U (QOPMYJIbl, HEOOXOIUMBIE ISl €€ PEeUIeHMs, NPOBOJUTH
pacueTsl U OIIEHUBATh PEaJbHOCTh MOJYYEHHOr0 3HauUeHus (PU3MUECKO BEIMYUHBL; pellaTh KayeCTBEHHbIE
3aJlauM, BbICTpauBasi JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYKJIEHUN C OMOpPOH Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBJICHUS;

[TP68. cdhopMHUpPOBAHHOCT, YMEHHS TPUMEHITH TIOJYyUYCHHBIE 3HAaHUS [JI1 OOBSCHEHHS YCIOBHI
MpOoTeKaHus (PU3HUECKUX SIBJICHUN B MPHUPOJE U JUIS MPUHATUS MPAKTHUYECKUX PELICHUI B MOBCEAHEBHON
KHU3HU Ui obOecriedyeHusi 0e30MacHOCTH MPH OOpalieHUH C OBITOBBIMH MPUOOpaMU M TEXHUYECKHUMHU
YCTPONCTBAMHU, COXPAaHEHUS 3/I0POBbsI U COOIOIEHHUS] HOPM SKOJIOTHUECKOTO MOBEICHUS B OKpYXKarolein
cpeze; MOHUMaHue HEOOXOJMMOCTH MTPUMEHEHHSI TOCTH)KeHUH (PM3UKH U TEXHOJIOTHH IS pallMOHaIbHOTO
IIPUPOAOIOJIB30BaHUS;

ITP69. chopMupoBaHHOCTH COOCTBEHHOH MMO3UIMKM MO OTHOLIEHHWIO K (U3MYecKoil wuHpopMaluu,
MOJy4yaeMOil W3 pa3HbIX HCTOYHHMKOB, YMEHHUH MHCIIONB30BaTh IM(PPOBBIC TEXHOJOTHHM ISl TOHCKa,



CTPYKTYpUPOBaHHUS, MHTEPIPETAllMU W TPEICTaBICHUS Y4eOHOW M HAyYHO-TIONMYJSPHON MH(pOpMAaIUH;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAJIM3a MOTy4aeMoi HH(POpPMaLInY;

[IP610. oBmameHue yMeHHSIMH pabOTaTh B TPYMIE C BBITOTHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACTIPEACNISTh NEATeIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX,
aJICKBATHO OIICHUBATH BKJIA]] KaX/JI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PAaCCMaTPUBACMON TTPOOIIEMBI,;

[IP611. oBnageHue (cHopMHUPOBAHHOCTH MPEICTABICHUN) NpaBUIAMH 3amucu (HU3UIECKUX (OPMYIT
penbedHO-TOYeuHO# crucTeMbl 0003HaueHui JI. bpaiiss (1mst clienbiX U cliabOBHIAIINX 00YJarOIIUXCs);
MP1. camocTosTensHO (POPMYITHPOBATH M AKTYaTU3UPOBATh MPOOIIEMY, pACCMATPHUBAThH €€ BCECTOPOHHE;

MP2. ycraHaBiuMBaTh CYHIECTBEHHBIH MpPH3HAK WJIM OCHOBAaHHS JJIsl CPAaBHEHHs, KJIACCH(PHUKALUU U
00001IECHHS;

MP3. onpenenars neiau AesTeNbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU UX JOCTHIKCHHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MPS5. BHOCUTH KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENAM, OLCHUBATbH
PHUCKU NOCIIEACTBUN JESITEIbHOCTH;

MP6. pazBuBaTh KpeaTUBHOE MBIIIICHHE IPU PELICHNUH KU3HEHHBIX MTPOOIIEM;

MP7. Bmagerp HaBBIKAMH Y4e€OHO-HCCIENIOBATEIBCKOW M TPOEKTHOW JIEATEIHOCTH, HABBIKAMHU
paspernieHus mpooem;

MPS. criocoGHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELIEHUS] MPAaKTUYECKUX 3aj]ad,
IIPUMEHEHHIO Pa3JIMYHbIX METOI0B IIO3HAHMUS,

MP9. oBnageHue BHIAMU JEATENBHOCTH 110 MOJIYYCHMIO HOBOTO 3HAaHMs, €ro HHTEpIpeTanuy,
IpeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE IIPU CO3JIaHUH Y4eOHBIX
U COLIMAJIbHBIX IPOEKTOB;

MP10. ¢dbopmupoBaHre HaydHOTO THIA MBIIUICHUS, BJaJleHUE HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
MOHATHSIMU U METOJIaMU;

MP11. craButh u popMyIupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTENbHON AESITEIbHOCTH U KU3HEHHBIX
CUTYalUsIX;

MP12. BBIABIATH NPUYUHHO-CIIEICTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3ajady, BBIIBUTaTh THIIOTE3Yy €€
pElIeHNs], HaXOOUThb apryMEHThl MJs JOKa3aTebCTBA CBOMX YTBEP)KIEHUH, 3aJaBaThb IapaMeTpsl U
KPUTEPUHN PELLEHUS;

MP13. aHanu3upoBaTh MOIYYEHHBIE B XOJAE PEUICHMs 3aJaud pPEe3y/IbTaTbl, KPUTUUECKH OLEHUBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

MP14. naBaTh OIIEeHKY HOBBIM CUTYallUsSM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

MP15. pa3zpabarbiBaTh IJIaH pelIeHUs MPOOJIEMbl C y4ETOM aHalu3a HMEIOIIMXCS MaTepHabHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP16. ocymiecTBisSTh IeJEHANPABICHHBIM TIOMCK TEpeHoca CPEeACTB U CIOCOOOB JCHCTBUS B
npodeccHoHaNbHYIO Cpeny;

MP17. ymeTh IEepeHOCUTH 3HAHUS B MIO3HABATEIBHYIO M IPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;
MP18. ymeTs HHTErpUpPOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

MP19. Be1iBUraTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIIBHBIE MIOJXOABI U PEIICHNUS;

MP20. cTtaBuTh poOIEMBI U 33]1a4H, TOMYCKAIOIINE albTepHATUBHbIE PELLICHHUS;

MP21. BnaneTe HaBbIKAMM MOJy4€HUs WH(GOPMAlMU M3 HCTOYHMKOB Pa3HbIX THUIIOB, CaAMOCTOSITEIBHO
OCYILIECTBIATh IMOUCK, aHAJIN3, CHCTEMAaTHU3alMI0 U HWHTEpHpeTalio MHGOPMAIMKU pa3IMYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

MP23. oueHuBaTh JOCTOBEPHOCTb,



MP24. wucnonb30BaTh cpeAcTBa HHPOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHA B PEUIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33J]]a4 C COOII0JIeHHEM TpeOOBaHHM H)PrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepeKeHUs, TPAaBOBBIX W JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacHOCTH;

MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP28. BnaieTs pa3InyHbIMU CIIOCOOAMHU OOIIEHUS ¥ B3aUMOICHCTBUS;
MP29. apryMeHTHPOBAHHO BECTH TUAJIOT, YMETh CMSATYaTh KOH(MDIUKTHBIC CUTYaINN;

MP30. pa3BepHyTO ¥ JIOTHYHO U3JIaraTh CBOIO TOYKY 3PECHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;
MP31. noHUMATh U UCTIOIB30BATH MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBHUIYATbHON pabOTHI;

MP32. BbIOMpaTh TEMaTHKy M METOAbI COBMECTHBIX JEHCTBUH C YYeTOM OOIIUX HWHTEPECOB U
BO3MOXXHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MP33. npuHuMaTh eI COBMECTHON JI€ATENBHOCTH, OPIraHU30BbIBaTh U KOOPJAUHUPOBATH JEHCTBUS 110 €€
JOCTHKEHHIO: COCTAaBIIATh IIJIaH JIEHCTBUMN, paclpeensTh PO ¢ Y4€TOM MHEHUH yYaCTHUKOB OOCYX/1aTh
pe3yJIbTaThl COBMECTHON pabOTHI;

MP34. oueHuBaTh KayecTBO CBOErO BKJIaJa M KaKJIOrO0 yJacTHHKAa KOMaH/bl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MP35. mnpemnaraTb HOBbIE IPOEKTHI, OLEHUBaThb MJAEU C [O3MLUM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

MP37. ocywmecTBIsATh MO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B PA3JIMYHBIX CHUTYyalUsX, IPOSABIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM;

MP38. caMOCTOATENbHO OCYIIECTBIIATH [T03HABATEIbHYIO JIESTEIbHOCTD, BBIABIATH IPOOJIEMbI, CTaBUTh U
(dopMyIHpOBaTH COOCTBEHHBIC 3371a4l B 00PA30BATEIBHON IEATENFHOCTH U )KU3HEHHBIX CUTYAIUX;
MP39. camocTOATENbHO COCTABIATh IUIAH pEIIEHUs MNpoOJIEeMbl C Y4YETOM HMMEIOLIUXCA PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

MP40. naBaTb OLIEHKY HOBBIM CUTYAalLlHUsM;

MP41. pacumpsath paMKu y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEINOUTEHUI;

MP42. nenaTh 0OCO3HaHHBIN BBIOODP, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. oueHnBaTh NpUOOPETEHHBIN OIIBIT;

MP44. cnoco6¢cTBOBaTh (POPMUPOBAHUIO U MIPOSIBICHUIO IIUPOKON 3PYAULIMU B PA3HBIX 00JaCTAX 3HAHUM,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYIbTYPHBIN

MP45. naBatb OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LIETAM;

MP46. BnaneTh HaBbIKAMU IO3HABaTENbHOW pedIIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUU H
MBICJIUTENIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA,

MP47. ncnonp3oBath NpueMbl peIeKCUN IS OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

MP48. ymeTh o11eHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMATD PELLIEHUS 10 UX CHUKEHHIO;

MP54. npuHumaTth cedst, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS5S5. npruHEMAaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH MPU aHAJIU3€ PE3yIbTaTOB JEATEIbHOCTH;

MP56. npu3HaBaTh CBOE MPaBO U MPaBO APYTUX JIOAEH Ha OIMOKH;

JIP1. chopmMupoBaHHOCTH TPAXKTAHCKOM MO3UIIUKA O0YUYAIOIIET0Cs KaK aKTHBHOTO U OTBETCTBEHHOTO WJICHA
POCCUICKOTO O0IIIEeCTBA;

JIP3. nmpuHsATHE  TpPaJAWLMOHHBIX  HAIMOHAJIBHBIX,  OOIIEYETIOBEYECKUX  TyMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

JIP5. roTOBHOCTH BECTH COBMECTHYIO JAESITEIbHOCTh B MHTEPECaX I'PakJlaHCKOIro 00IecTBa, y4acTBOBATh B
caMOYIpaBJIeHUH B 00111€00pa30BaTEIbHON OpraHu3aluy U JETCKO-IOHOIIECKUX OpraHu3allusiX;

JIP6. ymeHue B3aMMOJEICTBOBATH C COLMAIbHBIMU HHCTUTYTaMU B COOTBETCTBHM C UX (QYHKIHUSIMH U
Ha3HA4YCHUEM;

JIP7. rOTOBHOCTBH K TYMaHUTAPHON M BOJIOHTEPCKOM IE€ATEIBHOCTH;

JIP8. chopMUpOBAaHHOCTh POCCUHCKOM Tpa’kIaHCKON MIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH Tepen PoauHON, TopI0CTH 3a CBOM Kpai, cBOIO PoauHy, CBOH S3BIK U
KYJIbTYpY, IPOLLIOE U HACTOSIEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;



JIP9. 1eHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U IIPUPOTHOMY HACJIEIHIO,
MaMATHUKaM, TpaauuusMm HapoaoB Poccum, noctwxenussm Poccunm B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYJE.

JIP12. cdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHHUS;

JIP13. cmocoOHOCTh OICHHMBATH CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTHUPYSACh Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

JIP14. oco3Hanue INYHOTO BKJIaJa B IOCTPOSHUE YCTOWYUBOTO OyIyIIero;

JIP16. screTyeckoe OTHOLIEHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA U OOIIECTBEHHBIX OTHOLIECHHUIA;

JIP25. unTepec k pa3nuuHbIM chepam npodecCHOHATBHON AesTEIbHOCTH, YMEHUE COBEPIIIATh OCO3ZHAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

JIP26. TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO U cCaMO00Opa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
JIP27. chopMHpPOBAHHOCTH 3KOJIOTMYECKON KYJIbTYpPbl, TOHUMAHUE BIUSHHS COLMAIBHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHON U COLMANBHOM Cpeibl, OCO3HAHME TJI00AIBHOrO XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

JIP28. mmaHnupoBaHHEe M OCYLIECTBIEHUE NEHCTBUI B OKpYXAarOUIEH cpele Ha OCHOBE 3HAHUS IIeJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

JIP31. pacmmpeHue onbITa 1eATeIbHOCTH YKOJIOTMYECKON HAPaBIEHHOCTH;

JIP32. chopMHpPOBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
1 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B IOJIMKYJIbTYPHOM MHUPE;

JIP34. oco3HaHMe LIEHHOCTH HAay4YHOW JE€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

CopepxaHue MPaKTUYECKHMX U JIAOOPATOPHBIX 3aHATUH OPUEHTHPOBAHO HA TOJATOTOBKY
o0yJaromuxcs K OCBOCHUIO NPO(PECCHOHATBHOTO MOJIYJS MPOrpaMMbl ITOATOTOBKH  CIIEIIHAIMCTOB
CPEIHETO0 3BE€HA IO CHEUAIBHOCTH U (POPMHUPOBAHUIO 0OU{UX KOMPEM EeHUUIL:

OK 01. BsiOupats crioco0bl perieHus 3aaa4d NpodecCUOHaNbHON AesITENbHOCTH TPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02  MHcmnonb30BaTh COBPEMEHHBIE CPEICTBA OMCKA, aHATN3a U MHTEPHPETAui HHPOPMALUK U
MH(OPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 PO ECCUOHATIBHON 1eATEIbHOCTH.

OK 03  [InanupoBaTh M peann30BbIBaTH COOCTBEHHOE MPO(ECCHOHAIBHOE U JINYHOCTHOE pa3BUTHE,
NPEANPUHUMATENbCKYIO JIESITEIbHOCTh B MPOGECCHOHATBLHON cepe, UCTONb30BaTh 3HAHUS
T10 MPaBOBOW U (PMHAHCOBOM TPAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYaLUSIX

OK 04  DddexTuBHO B3aUMOACHUCTBOBATh H pabOTaTh B KOJUIEKTHUBE M KOMAaH/IE.

OK 05  OcymiecTBasTh YCTHYIO U MHCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYITapPCTBEHHOM SI3bIKE
Poccuiickoit @deaeparuu ¢ yaeToM 0COOEHHOCTEH COIMANBFHOTO U KYIbTYPHOT'O KOHTEKCTA.

OK 06  [IposBIATH rpaxaaHCKO-NATPUOTHUECKYIO O3UIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE TPAJAMIIMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN, B
TOM YHUCJIE C YYETOM FrapMOHHU3ALMU MEKHALMOHABHBIX U MEKPEJIUTHO3HBIX OTHOILIEHUH,
IIPUMEHSTh CTaHAAPTHl AaHTUKOPPYILIHOHHOTO MTOBEIECHUS

OK 07  ConeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH cpesbl, pecypcocOepekeHn 0, TPUMEHSTh
3HaHUs 00 U3MEHEHHUH KJIMMaTa, IPUHLUIIBI OepPEeKITMBOT0 MPOU3BOCTBA, 3(hPeKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYyaIUX.

OK 08  Hcnonb3oBath cpeacTBa GU3NUECKOIN KYIbTYpHI Ul COXPAaHEHHS U YKPETIJICHHS 3I0POBbsI B
nporecce npopeccuoHaNbHON ASSITENFHOCTH U MOJIepKaHUsI HEOOXO0AUMOI0 YPOBHSI
($u3N4ecKoil MOArOTOBIEHHOCTH.

OK 09  [lonb3oBarbes npodeccuoHANIbHOMN TOKyMEHTalUel Ha roCyJapCTBEHHOM U HHOCTPaHHOM
A3BIKaX.

BrimonHenne oOydJaronuxcsi MPaKTUYECKUX W J1abOpaTOpHBIX paboT Mo y4eOHOW JUCIUTIIIMHE
«®Pu3KKa» HaIPaBJIEHO HA:



- 0000IIeHue, cCUCTeMaTU3alnIo, YITyOJeHHEe, 3aKpeIJICHHE, Pa3BUTHE U IETATU3AIUIO [TOJTyYeHHBIX
TEOPETHYECKUX 3HAHUH M0 KOHKPETHBIM TEMaM Y4eOHOM JUCIUITIIMHBL;

- ¢opMHpOBaHHE YMEHUN MPUMEHSATh MOJYYCHHBIC 3HAHMA HA TPAKTHKE, PEaIN3alui0 €IUHCTBA
MHTEIUICKTYaJIbHOW U MIPAKTUYECKON AEATEILHOCTH;

- (opMupoBanue W pa3BUTHE YMEHHIA: HAOIIOJAaTh, CPAaBHUBATh, COMOCTABIATH, AHAJIU3UPOBATH,
7enaTh BBIBOABI M OOOOIICHMS, CaMOCTOSITEIBHO BECTH HCCIECJOBAaHMSA, IOJIb30BATHCA PA3TNYHBIMU
pueMaMH U3MEPEeHUH, 0(OPMIIATE Pe3yJIbTaThl B BUJIE TaOJIUI], CXEM, Tpa(HKOB;

- IpuoOpeTeHHEe HABBIKOB PAa0OTBHl C PAa3IUYHBIMH MPUOOpaMHM, ammapaTypod, YCTaHOBKAMH H
JIPYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- pasBUTHE MHTCIUIEKTyaIbHBIX YMEHHH y OyAymMX CHEIMATUCTOB:  AHAIUTHYECKHUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPaOOTKY NPH PEIICHUH ITOCTABICHHBIX 3a/1a4 MPO(ECCHOHAIBHO 3HAYMMBIX Ka4eCTB, TAKHX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI HHULIUATHBA.

[TpakTrueckue wim 1abopaTOpHBIC 3aHATHS MPOBOAITCS B paMKaX COOTBETCTBYIOIIEH TEMBI, IOCIE
OCBOCHHS TUAAKTUYECKUX EAWHUI], KOTOpbhIe OOECIEeYMBAIOT HAJIWYME 3HAHWHA, HEOOXOAMMBIX IS ee
BBITIOJTHEHUSL.
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2METOANYECKHUE YKA3AHUSA
Pa3gen 2 Mexanuka

Tema 2.1 OCHOBBI KHHEMATHKH

HpaKTI/I‘leCKOQ 3ansaTue Nel Pemenne 3aJga4q nmo KHHEMaTHukKe. YPaBHeHI/IH ABUKCHUSA

Heﬂb: HAay4YUTBECA pas3jindaTb BHABI MCEXaHUYCCKOI'O0 ABHMXKCHHUA B 3aBUCUMOCTH OT (bOpMBI

TPACKTOPHUU M CKOPOCTU IMECPCMCHICHUA TCJd, pAaCCUUTBIBATHL €ro napaMCETpbl, HAYYUTBHCA 1/1306pa>1<aTL
Fpa(i)I/I‘{eCKI/I Pa3IMYHBIC BUABI MCXaHUYCCKHUX ,HBPI)I(CHHI;'I, 3aIllMChIBaTh YpaBHCHHUA ABUWXXCHUS, pa3InvyaTb
€ro OTHOCUTCIIBHOCTb, HAYYUTLCH q)OpMYHI/IpOBaTB CJICAYIOIIUC IOHATHA: MCXAHUYCCKOC IOBUKXCHUC,
CKOpPOCTH U YCKOPCHHEC, CUCTEMA OTCUCTA, MEXaHUYECKUH IMPUHIUIT OTHOCUTCIBLHOCTHU

T1P62
MPS,

IIpakTuyeckas padora popmupyer:

, TIP66, TIP67, JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MP10

Boinosinenue pa6orsl cnocodcTByet (popmuposanuto: OK 01, OK 02, OK 03, OK 09, OK 06
MatepuajbHoe o0ecnieyeHue:

MHAMBUYaJIbHOE 33/1aHHE, KOHCIIEKT JIEKIIUH, CIIPABOYHbIE MaTepHaJIbI.

Ykazanue:

[IpakTueckoe 3aHATHE COCTOMT M3 JABYX YacTed — TEOpPETHYECKOW M Ipaktudeckou. Ilocie

HU3YUCHUS TCOPETUYCCKOI'O MaTcpualia MOXHO IPHUCTYIIATh K BBIITOJHCHUIO HpaKTHHGCKOﬁ gactn. OHa
COCTOUT M3 JBYX H Ooitee 3aJad JIs CaMOCTOSTEIBHOrO BBIIOJNHEHHs. He 3a0bIBaliTe O IMpaBHUJIbHOM
O(bOpMHGHHI/I PpEIICHUS. Ha BeimonHeHue IMPAKTUYCCKOI'O 3aaHuA OTBOAUTCA IBA dKAACMHUUYCCKUX Yaca.

1.

2.

1.

2.

w

4.

5.

3.

1.
2.
3.

3aganue:
O3HaKoOMbTECH c KpaTKUMH TEOPETUYECKUMU CBEJICHUSIMU
https://znanium.com/catalog/product/1012153 , ctp 14-18.
IIncbMeHHO OTBeThTE HA CJIeAYIOIIHEe BONPOCHI:
Kunemarndeckuil 3akoH JABMXKEHUS JUIsl KOOPJIMHATHOTO CIroco0a OIpeaeseHusl JABMKEHUs
MaTepHaJIbHON TOUKH.
Kunemarnueckuil 3akOH JABM)KEHHS JUIsI €CTECTBEHHOTO JIBUKEHUS JJIi BEKTOPHOIO crocoba
OTIpe/IeIeHNUs IBUKEHHUS.
Kunemarnyeckuil 3aK0H IBUKEHUS JJI1 €CTECTBEHHOI'O CII0C00a OMPEEIICHUS JBUKEHHUS.
Kak HallTu BEKTOp CKOpPOCTH JJsi KOHKPETHOTO, BEKTOPHOTO U €CTECTBEHHOI'O CII0COOOB
OTIpEeIeTICHUS TBUKEHUS?
Kak HailTu BeKTOp yCKOpeHHs Ul pa3HbIX CIOCOOOB ONpeaeIeHUs ABMKEHHs?
Ncnonb3ys popMyIibl 1715 pacdeTa napamMeTpoB IBUKEHUS TeJl, PELIUTh 3a/lauH.
ITopsinok BbINoOJIHeHUs padoOThI:
[ToBTOPUTH OCHOBHBIE BOIPOCH KHHEMATHKH.
Pemmts 3a1aun o BapuaHTam.
OdopMuTh OTUET B TETpaau AJI MPAKTHUYECKUX padoT.

Xox pa0doThI:

IIpumeps! pemenust 3agau:l. [laccaxxupckuii moe3n uuaetr co ckopocts 72 kM/4. Ilo coceqnemy
MyTU JIBMKETCS HAaBCTpedy TOBapHbIM moe3n uinHoM 140 M co ckopocThio 54 km/4. CKOJIBKO
BPEMEHH MACCAXUP, CTOSALINH y OKHA, OyAeT BUAETh MPOXOIAIINNA MUMO HETO TOBAPHBIH 1moe3a’?
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Jlano:
V1 = 72 KM/u
V2 = 54 kM/4

=140 m
t-?

CU Pewenue:

20 m/c | OTHOCHTENIbHAS CKOPOCTD JABHKEHHUS 000MX MOE30B V = Uy + Uj.
15 m/c CnenoartenbHO, BpeMsi, B TEYEHHE KOTOPOrO MHMO MacCaKHPCKOro

" " l
10€3/1a NpoiIeT TOBAPHBIii, onpeaenum no popmyne: t = =

140
2055 1€

[Toacrasnsem mauusie: ¢ =

Omeem: 4 c.

2. TlocamoyHasi CKOpPOCTh IMaccaXupckoro camojiera 135 kM/4, a miouHa mpobera ero 500 wm.

Ompenenutb BpeMs mpobera 1o mocajoyHoi MoJOCe U YCKOPEHHE CaMoJieTa, CUMTas JBUKCHUC
paBHO3aMEIJICHHBIM.

Hano: CHU Pewenue:
Vo= 135 km/u | 37,5 m/c| Bpems npoGera camonera npH nocajake HaxoauMm 13 (opMyibl myTH

at
S =500 m S=vygt+ = TA€ @ U1l PABHO3AME/UICHHOTO /IBIOKCHHS! OMPE/IeHTCS
v
v=0wm/c 13 popmyinbl: U = Uy + at wma=- TD CrnenoBarenbHo,
242 2§ 2500
t-?,a-? S=vpt- ‘2 ; oncy,uat=v—, [ToacraBnsiem gauubie: ¢ = — 27:¢.
0 ’
v 37,5
Vekopenue a = -To; = Ll m/c?

Omeem: 27 ¢, - 1.4 m/c.

3. Teno, nBUrasichb paBHOYCKOPEHHO M3 COCTOSIHHS IOKOS, 32 MATYIO0 CEKyHJY MPOIIO MyTh 18 M.
YeMy paBHO YCKOpEHHE U KaKOH IyTh TEJIO MPOLLIO 3a 5 ¢?

Jawno: Pewenue:

2 2
v - J ts t
ts-ty=1c [lyTs, npoiineHHbII TEIOM 32 NATYIO CeKYHAY S = S5 — Sy = aT - "T"
» 25 248 5
S=18m Orcrona a 20 95 4 m/ce.
- % % at? 425
t=5c¢ [lyts, npoitaenHslii Tenom 3a 5 cexkyna Ss = Sc= e 50 m.
Ss -? ,a- ?

Omeem: 4 m/c%; 50 m.

4. B mocneqHiow CeKyHIy CBOOOJIHO Majarolliee TEeJIO MPOLUIO MOJIOBUHY CBOEro myTH. CKOJIBKO
BPEMEHU | C KaKOH BBICOTHI MAJIAJI0 TEJIO?

Hano: Pewenue:
1 y 5 2
hy = hp1= Eh'" [TyTb, npoiinenusiii 3a Bce Bpems nageuns: h, = gT'
2 i hy _ g(t-1)?
g=98wm/c Jlo mocnenHeli CekyHIbI TeJ0 MPOLUIO NYTh e
‘ ¢ tz
t-7 hy-? Crenosatensio, £==g(t—1)* wm t?—4t+2=0.

9,8:3,4
Ortcioma =2 ++2 = 3,4 ¢. Buicotamagenns h, = T 57m
Omeem: 3,4 ¢; 57 m.

5. Kamenp nazmaer B maxty. Uepes 6 ¢ ciblllleH yAap KaMHs O JHO IIaxTbl. OnpeaenuTs riyouHy
IIaXThl, €CJIM CKOPOCTh 3ByKa 330 m/c.
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Jano: Pewenue:
t=6¢ Ecnn 0003HauuTh yepes t; BpeMs najieHus KaMHs1, TO BPeMs paclpOCTPaHEeHHS
2
- 3 3 gty
v =330m/c | 3ByKa f-t;. [lyrs, npoiinenusiit kamuem npu cBo6oHOM nageHun  h ey
2

t
g=9.8 m/c? | 3Bykom — h = v (t - t;). CneoBaTensHo, ng: o(t-ty)umgt? +20t;-20t=0
2
¢ r e - t
h-? Pewus dannoe ypasuenue, nonyyum t; = 5,5 c. I'ny6una maxrer h = 971;
9,85,5%
h=—=—=148m

Omeem: 148 M.

Pemurnb 3aJa4Yi CaMOCTOATC/IbHO:

1. JIB>KEeHUE CTPOMUTENBHOW BAaroHETKH 3aJaHO YypaBHeHueM. OmpenenuTe HavalabHYIO
KOOpJMHATY, HAYaJIbHYIO CKOPOCTh U YCKOPEHUE MIPU JBUKEHUH.
2. UYenoBek W cTpouTeNbHas TEJIEKKA JBIXKYTCS B OAHOM HampamiaeHuH. Ompenenure ux

OTHOCHUTEJIBHYIO CKOPOCTb, €CIIM CKOPOCTb uesioBeka 1 KM/4, a BaroHeTku 4 km/d4. Pemute 3Ty 3amauy u
IIPYU YCIIOBUH, UTO OHU JIBUXKYTCS B IPOTUBOIOJIOKHBIX HAIIPABIECHUSX.

3. CrpoutenbHbli KpaH MMOJAHUMAET I'Py3 Ha BbICOTY h M. OJTHOBpeMEHHO KpaH MepeBUTraeTcs
Ha paccrosaue | M. Omnpeaenutbs mNepeMelleHHE Ipy3a, €ro BEPTHKAIbHYIO U TOPU3OHTAIbHYIO
cocrapistonie. M300pa3uth UX COOTBETCTBYIOLUIMMH BEKTOpaMu. UemMy paBHBI MOJIyJIM ATUX BEKTOPOB?

4. Yenoek mpomen no npocnekty 240 M, 3areM MOBEpHYJI Ha NEPEeKpecTKe M IpoIlesn B
NEepIeHIuKYJIspHOM HampasieHuu eme 70 M. Ha ckoibKO IpOLEHTOB IyTh, NMPOWJIEHHBINH YEIOBEKOM,
OoJiblIIe MOJYJISl €70 NepeMeleHUs ?

5. YacoBoli OXpaHSET CTPOUTEIbHBI OOBEKT, OrOPOKEHHBIN KBaapaTHbIM 3a00poM ABCD, o6xoxns
ero 1o nepumerpy. Yemy OyayT paBHbI €r0 MyTh U MEPEMELICHHUE, €CIIU OH U3 TOUKH A, NEpeiaET B TOUKY
B, 3arem Touky C, 3aTem Touky D, nociue uero BepHércs B Touky A? J[uHa cTOpOHBI KBajpaTa a M.

6. Kakyro ckopocTh pazBuBaeT camocBall 3a BpeMs At rociie Hagana ABM)KEHUS, €CIIN OH €JIET C
yckopenueM a? Kakoi myTb OH IPOXOJHUT 3a 3TO BpeMsi?

1. [IpuBecTn mpuMepbl CTPOUTENBHBIX TeJ, HAaXOASAIIMXCS B Mokoe. JlelicTBUE Kakux Tell
KOMIIEHCUPYETCs B 3TUX ciaydasax? (3 mpumMepa; JeicTByOIuUE CUilbl H300pa3uTh Ha PUCYHKE).

8. B nBmxkymiemcs BaroHe TOBapHOIO IMO€37a HaXOATCS MOJAIOHBI ¢ razodsokamu. B mokoe
WIN JABWKEHUM OHM HaXOJATCS OTHOCHTENBHO: a) MAlIMHMUCTA I0e3/1a; 0) penbcoB; B) IoJia BaroHa; T)
TenerpaHbIx cTon00B?

9. IToe3n uepe3 10 ¢ mocne Havana ABMKeHUs nmpuobperaer ckopocth 0,6 M/c. Uepes kakoe
BpeMs OT Hayvajia JBMKEHHUS CKOPOCTh MOe3/a CTaHeT paBHa 3 m/c?

10. 3a kakoe BpeMsi aBTOMOOMIIb, IBUTAsACH ¢ yckopeHueM 0,4 M/c2 , yBeTUYUT CBOIO CKOPOCTh
c 12 o 20 m/c?

11. [Tyns B crBose aBToMmara KanamrHukoBa ABMKETCS ¢ yckopeHuem 616 wm/c2 . Kakosa
CKOpOCTb BBUIETA ITYJIU, €CJIU JUIMHA cTBoJa 41,5 cm?

12. Teno, aBurascy NpSAMOIMHEWHO ¢ yCKOpeHueM 5 M/c2 , nocturio ckopoctu 30 m/c, a 3atem,
JIBUTasICh PAaBHO3aMEIJIEHHO , OCTAHOBHIIOCH uepe3 10 ¢. Onpenenure myTh, MPOWICHHBIN TEIOM.

13. Teno cBo6oaHO magaet ¢ BICOTH 125,5 M. OnpenenuTe BpeMs MageHus U CKOPOCTh TeJla B
MOMEHT yz1apa 0 3eMJIIO.

14. . I'padmkn xakux nBrkeHui Ten mokaszansl Ha puc. 1? o rpaduxy onpenenure: 1) B Kakoi
MOMEHT BPEMEHM Te€Jla BCTPETHIINCH; 2) KaKUE IYTH TeJla MPOIIN 10 BCTPEUH.
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puc.1.
15. Ha puc. 2. npencrasieH rpaduk 3aBUCUMOCTH KOOpPAMHATHI Tena OT BpeMmeHH. Ilo rpaduxy
ompeznenute: 1) CKOJIBKO BPEMEHH TEJI0 HaXOAWIOCh B IBI)KEHHUH; 2) UeMy PaBHO €ro IepeMeIeHHE.

X, M4
I
|

|

puc.2.

dopma npeacTaBiIeHus pe3yabTarTa:
BeimonHeHHbIE 33/1a4K B TETPAIU IS IPAKTHYECKUX PadoT.

Kpurepuu onenku:
3a IpaBHIIBLHO BBITIOJIHEHHOE 33/I1aHNE BBICTABIISETCS MTOJIOKUTEIbHAS OlleHKa — 1 Oa.
3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 2.2 lunamuka. 3aKOHbI COXPaHEHHUs B MeXaHNKe

HpaKanecxoe 3ansitue Ne 2 Pemenne 3aJa4 1Mo TeMe: BUAbI CHJI B MEXAHHUKE. Cuna TPEHUA MOKOH,
CKOJbKCHHUSA, KAYCHUS, BPALICHU»

Heap: monyunTh NpEACTaBIEHHWE O CHJIOBOM [JEHCTBMM OJHOTrO Tejla Ha JApyroe, Macce TeJa,
pa3nuyaTh NOHATHUS MHEPLUUU U MHEPTHOCTH, HAYYUTHCS (POPMYJIMPOBATH MOHITHUS MAacChl, CHIIBI, 3aKOHBI
HreroTona. HAaY4YUTHCA paCCUUThIBATH ﬂeﬁCTBYIOHIHe CHJIBI.

IpakTuyeckasi padora popmupyer:

I1P62, I1PG6, I1PG7,

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

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

MarepuanbHoe o0ecnieyeHme:

WHAVBUAYAJILHOE 331aHUE, KOHCIIEKT JIEKIIMH, CIPAaBOYHbIE MAaTEPHAJIbI.

Ykazanmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX YacTell — TeopeTHdeckod M mnpakTthueckoil. Ilocie
M3y4YEHUsl TEOPETUYECKOr0 MaTepHalla MOKHO IPHUCTYINATh K BBIIOJHEHHUIO MPAKTHYECKOW yacTu. OHa
COCTOHWT W3 ABYX M 0Oojee 3amad JJisi CaMOCTOSITENILHOTO BbIMONHEHUs. He 3a0biBaiiTe 0 MpaBUIBHOM
oopmienun pemenus. Ha BeloHEHHE IPAKTUYECKOTO 3alaHUsS OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.
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3amanmue:
O3HaKOMBTECE C KpaTKuMHU TCOPCTUUCCKNMHU CBCIACHUSIMU
https://znanium.com/catalog/product/1012153 , §5,6,7.,9,
Pemmure 3aaa4u CaMOCTOATEIIbHO UCITOJIB3Ys ITPUMEPBI U KPATKHE TCOPETHICCKHUEC CBCACHUA.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1. W3yuuTte u BeIUIIMATE GOPMYIIBI IO JAHHOH TeMe:
2. Pa30epute npumMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENHHO 3aa9U

Kpartkne Teoperudeckne cBeieHUs:
Jnnamuka. OCHOBHBIC HOHSTHS
Nuepuus —  sBIEHHE  COXpPaHECHHS CKOPOCTH  JIBIDKCHHMS  Tella  Ipu
OTCYTCTBHUH BHEUIHUX BO3JCHCTBUH. )
NHepTHOCTH — CBOMCTBO TEJ, MPOSBIIAIONICECS B TOM, YTO IPH OJMHAKOBBIX BHEUIHUX BO3JIEUCTBHIX
pasHble Tela MPUOOPETAIOT pa3HbIe YCKOPEHHUSI.

Macca (m) — mepa uHEpTHOCTH Tes.  [M] =1 k. a m

3a sranon Maccel (1 KujorpamMm) mpuHsTa Macca a*=*2 MEXKTYHAPOIHOIO HpPOTOTHUIIA
KHJIOTPaMMa. 2

W3 ONBITOB H3BECTHO, YTO YCKOPEHHH, THOJIy4aeMble TeTaMu npu
B3aMMOJICHCTBUHY, 00patHo |m.,, = Myr*81 | IponOpUMOHANBHBI HX Maccam:

Eciu Maccy Kakoro-iu6o Tejia NpHHATH 3 Areaa | 3TANOH, TO MOXKHO H3MEPUTH MAacCy
IPYTHX TE: m

[TnotHOCTH Tena (p) — P=y [p]=l%

Cuna (F) — Mepa MEXaHHUYECKOTO JICHCTBHSI OJHOTO TeJla Ha JAPYroe.

[F]=1H — HproTOH.

Cuna umeer HanpaBleHUE, T. €. CULA-8eKMOp.

Cuta Bcerza MpHIOXKeHa K TOMY Tely, Ha3BaHHE KOTOPOTO CIEAYET B MPEII0KEHHH MOCIIe MpeIora
«HaY.

CunoBoe moJie — 0coOBIN BUI MAaTEPHH, TOCPEICTBOM KOTOPOTO MepenaéTcest AeHCTBUE CHITBI.

PaBHoeiicTByromias (pe3ynsTupyromnias) cui ( R ) —Cuja, paBHask BEKTOPHOW CyMMe MaHHBIX CHaI F .

R-YF

JlaBiienue (p) — OTHOLICHHE CHJIBI K IUIOIIAAN TTOBEPXHOCTH, Ha KOTOPYIO OHa JCHCTBYET B
HEPIEHIMKYIAPHOM HANPABJICHUH. [p]= 1 H_ F
Pl1= 2 - |P=—
1 ITa — mackanp M S
Wmnynee  Tema  (p)—  BeKTOpHas — Mepa = V  MEXaHHUYECKOTO JBHKCHUS,
= — KI' M
paBHas MPOU3BEICHUIO MacChl Tella Ha ero CKOpOCTb. [p] =1
T 7 c

Nmnynbe cuitbl ( 7 - Az ) — BEKTOpHAsi Mepa JCHCTBUS CHJIBbI, paBHAs MMPOU3BEICHUIO CUJIBI Ha BpeMs e

nevictus. [F-At] =1 H-c.
3akonbl HbroTOHA

O06006muB pe3yabTaThl CBOMX HCCIEAOBAHUMN U, yuTs padboTy [anmunes «O IBUKEHUH Tell 110 WHEPIIUNY,
HeroToH copmynupoBas 3aKkOHUEHHOE TIOJI0KEHHE, U3BECTHOE KaK IMepBhIid 3akoH HproTOHA:

CyIIecTBYIOT CHUCTEMBI OTCYETa, OTHOCUTEIHHO KOTOPBIX TENO HAXOAWTCA B IMOKOE JHOO ABMKETCS
MNPAMOJIMHENHO U PAaBHOMEPHO, €CJIM PaBHOJAEHCTBYIOIIASA BCEX MPUIOKEHHBIX K HEMY CUJI paBHA HYIIIO.

WNuepumanshas cuctema orcuéra (MCO) — cucrema oTcuéra, B KOTOPOU BBIMOJHACTCS MEPBBIA 3aKOH
HeroTona.

T
I
3
Q)

- mAvV o .
N3 F=—-= o ma 10JIy4aeM BTOpOM 3akoH HbroToHA:
t
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JUIsL TeJla TIOCTOSIHHOM MacChl CKOPOCTb HM3MEHEHHUS UMITYJIbCa paBHA MPOM3BEICHUI0 MacChl Ha
YCKOpEHHE.

Bropoii 3akon HetoroHa padoraer Tonpko B MCO u mpu yclioBUH, 94TO Macca Tella U ISHCTBYIOIINE Ha
HEro CHJIbI IIOCTOSIHHBI.

Bropoii 3akon HploTOHa cnipaBeliMB 1Ji paBHOACHCTBYIOIIEH g BCEX CHJI, MPUIOKEHHBIX K TEIy,

MO3TOMY, ITPEKIIE YEM PEIIaTh 33/1a4H C €ro MPUMEHEHHEM, HaI0 ONPEIEIHTh R .
Tperuii 3akoH HbroTOHA: CHibIL, C KOTOPBIMM JBa Tela IEUCTBYIOT APYr Ha Jpyra, F=-F,
YUCJICHHO PaBHbI U HAIPABJIEHbI B IPOTUBOIIOJIOKHBIE CTOPOHBI 110 OJJHOM IPSIMOIL.
Tpertnii 3akoH Hetotona padoraet Tonsko B MCO.
[Tonaras, uto Bce Tena Beenennoit B3aumuo nputsruarotcs, HerotoH B 1682 1. chopmynupoBan 3aKoH

BCEMUPHOT'O TATOTCHUA: BCC TClIa . . HpI/ITHFI/IBaIOTCﬂ l[pyr K l[pyry C
F _ /4 ml m2

CHJIaMu, IIpsAMO IIponopuruoHaJIbHbIMU 2= R? IMPOU3BCACHUIO HX MacC U O6paTHO

HpOHOpHHOHaHBHBIMI/I KBallpaTy paCCTOﬁHI/Iﬂ Me)KI[y HUMU.

rae Fip — cuita B3auMHOTO NPUTSDKEHUSI Tel Mace My U My,
7 — TPaBUTALlMOHHAS IOCTOSHHASL. ‘y: 6,6720- 10" HMZ/KI‘Z‘.

Cuiibl B ipupoje

Cuna Tspkect ( 7, ) — CHJIa, cOOOIIAromas Tey yCKOpeHHue CBOOOIHOTO Na eHUsL. le

Cuna TsDKeCTH HampapBlieHa BEPTUKAIBLHO BHH3 (MIEPICHAUKYIISIPHO KacaTeIbHON K
MTOBEPXHOCTU 3€MJIN).

Peaxuusi( N ) — cuiia qeicTBHsI OMOPHI (ITOBECa) Ha TEJO.

Bec Tena (P) — cuia, ¢ KOTOPO# TeO JAEHCTBYET HA ONOPY WM IOABEC BCIAECACTBHE MPHUTKEHUS K
3emuie.

HeBecomocTs — uCYe3HOBEHHME Beca Tela NP JBIKEHUU OMOPBHI C YCKOPEHHEM CBOOOIHOTO
TaCHMSI.

[eperpy3ka — yBenuueHue Beca TeJa mpy IBHKEHHH OMOPBI C YCKOPEHUEM BBEPX.

Cuna ynpyroct ( 7, ) — cusIa, BOSHUKAIOWIAs B TENE IIPH Ae)opManum.

3akon ['yka: CHIIa YIpPYrocTH, BO3HHKapoIas npu aedpopmarun Tema, |y =KX

IMponopuruoHajibHa €ro

a0COMIOTHON JedopMallii U HampaBieHa B CTOPOHY, MPOTHBOIOJIOXKHYIO NMEPEMEIICHUIO0 YacTHIL
Tena:
Cuna Tpenust mnokos (z

Tp.IX

) — cuia, BO3HMKAIOmAs HAa TPaHHUIE

COTIPHKOCHOBEHHS Tl IIPH OTCYTCTBHH MX JBIKCHHS OTHOCHTEIIBHO ApyT apyra. | Fm = AN
§ —K03((ULMEHT TpeHHUs (3aBUCUT OT MaTepUaJioB TPYILMXCS TIOBEPXHOCTEH ).

IIpumeps! pelieHus 3aga4
1. ABToOYyC, Macca KOTOPOTo C MOJHOM Harpy3koi paBHa 15 T, Tporaercs ¢ Mecta ¢ yckopeHuem 0,7
M/c 2 . Haiftu cumy Tsru, ecinu ko3 OUIHUEHT CONPOTUBICHUs IBHKeHUIo paeH 0,03.
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Mano: Pewenue:
m=157=15-103kr

e

a = 0,7 m/c? 7 Fp+N+F+mg=ma
M= 0,03 Fmp _,j,_,%i; On))(' -F, +F=rfa
'F-‘) «~Frp
’ = OY:N-mg=0->N=mg
i . FEp=MN- FE,=mmg

-mmg + F = ma
F=ma + mmg=m(a + mg)
F = 15 103kr(0,7 m/c* + 0,03-10 m/c?) = 15- 10%kr-1 m/c? =
15-10°H
Omeem: 15-103H

2. Ha HakJIOHHOW IUIOCKOCTH JJIMHOM 5 M M BbICOTOM 3 M Haxomutcs rpy3 maccod 50 kr. Kakyro
CHUITy, HAMPABJICHHYIO BIOJb MJIOCKOCTH, HAJIO IPUIIOKUTE, YTOOBI yIepKaTh 3TOT TPY3, €CIU TIHYTH €T0 C
yckopenueM 1 M/c 2 ? Koaddunuent tpenus 0,2.

Hano: Pewenue:

m = 50 kr kS N2 oy

a=1wm/c? Y 7. Cocrasum YPABHEHHE JABHKEHNS TeNa:
M= 0,02 o &4 / Fy+N+F+mg=ma

; 53“ VA : 'j 2 If HaiigeM nmpoekumm cmii Ha ocm:

1 M ¥

Ock OX: -F, + F - mgsina = ma
Ocks OY: N ~mgcosa =0 — N=mg cos a
Fy, = MN = E,, = Mmmg cos a
[MoacraBue BTrOpoe ypaBHeHNe B IIEPBOE, TOJNYUHUM
-mmgcos @ + F - mgsin a= ma
Haxoaum npoH3BojiHyIO BeJIMUNHY:
F = mmgcos a- mgsina + ma nan
F=m(a + mgecos a + gsin a)

ITo ONpeAaACICHHUIO CHHYCA MMCCM

h im
sing=-,sinag==—=0,6
{ 5m

F-?

H3 0CHOBHOTO TPHIOHOMETPHYECKOIO TOKIECTBA
sina? +cosa’ =1,
cosa=vV1— sina’=y1-036=064=08
Buraucanm HCKOMVI) BCTHYHHY.
F =50 xr(02:10 s/c? - 08 + 10 wc? 061 wic?) = 430 H
Omeem: 430 H.
3. Ha mnype, nepekuHyTOM 4epe3 HeMmoABUKHBIN 010K, noasemeHsl rpy3sl Mmaccamu 0,3 u 0,2 kr. C
KAaKUM YCKOPEHHEM JBMXKYTCS Tpy3bl? KakoBa cuia HaTsKEHUS BO BPEMs JBUKCHUS?
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MHawno: Pewenue:

my =0,2 kr P Qg T CoctaBuM ypaBHEHME JBIKCHHS JUIS
my =0,3 xr N7 34 ABYX TEI:
oT 9 x 1o £ - — -
a-?2T-? 4 v {m1g+T1=m1a1_
A 1 S i
myg + Tz = mpa;

Haiinem npoexuunn cni Ha ocs OY:

{ I -mg=ma

—T2 + mpg = mzaz‘
T k. Tena cBsi3aHbl OJIHOI HUTBIO, TO
Tl =T2 =Tua1 =a; =aq,

. T—-—myg =mya
1orna‘{ T 19 _ e

=T+ myg =mya

CnoXuM 3TH YPaBHEHHS:

—-myg + myg = (my + my)a uiu
g(my —my) =(my + my)a
Peinm 310 ypaBHEeHHE OTHOCUTEIBHO HEW3BECTHOM BEINYHMHBI

mp—m 10 m/c2(0,3kr—0,2Kr
= M.Bbmucmm a= e QA28 2 w/c?
my+my 0,3kr+0,2kr

Cuny HaTsKeHMS HaiiaeM ux nepsoro ypasHenusi: T=mq(g + a)
Boraucmum: T = 0,2kr(10 m/c? + 2m/c?) =24 H
Omeem: 2 M/Cz; 24H

PemmmTsb 3a1a4n caMOCTOSITEIbHO
(n - Homep awezo sapuanma no cnucky)
1. C nomormpro OalieHHOro KpaHa HoJHUMaroT rpy3. CKopocTh mojbeMa nocrosiHHa. Onpenenure,
Kakue cuibl AeicTByroT Ha rpy3? KakoBbl ux HampasieHus? KakoBa paBHopeictByromas? Ilouemy? V
HEOIBITHBIX KPaHOBILMKOB ObIBalOT OOPBIBBI TPOCOB B TE€X CIy4asiX, KOI/la OHU He 00palllaloT BHUMAaHUs Ha
CHJIHO PacKaYMBaHUE TIEPEHOCUMBIX Ipy30B. CIly4aiiHbI I TaKue OOPBIBBI?

2. [ToueMy Ha pYKOSTKH, TOJOBKM OONTOB, Tallku Kpyrjaoi ¢OpMbl, 3aBUHYMBAEMBIE U
OTBUHYMBAEMBbIE BPYUYHYIO, HAHOCST CIEIUaIbHYI0 HAKaTKy (puduieHue)?
3. Koneco (mkuB) mpuBOAUTCS B IBMXKEHUE TIPU MOMOITU peMHs. OmnpenennTe BUA
TPEHMSI, BO3HUKAIOIIETO MEXIY IITIKHBOM W PEMHEM: TPEHUE CKOJBKCHHS WA TPCHHE &h
nokosi? CuutaiTe, 4TO peMEHb HE TPOCKAIb3bIBALT. w/ N -
4, Onpenenute BHJ TPEHUS, BO3HUKAIOIIETO MEXIY KOJECOM JIBIKYIICHCS fu\f”{ —

S houcy s ]
TEJICKKH M TPYHTOM, a TaK)Ke MKy BTYITKOM Puc. 1

KoJseca 1 ocbto. Ock MpUKpEIJIeHa K TeNexXKe HenoABMKHO (Puc.2).

S. [Touemy Hamo Gepeub cMa30UHbIE MaTEPHUAIBI OT MOMAJAHUS B HUX TEeCKa U MbLTN?

6. [Touemy HY>XHO Oepeub TOPMO3HYIO KOJIOAKY M TOPMO3HOUM OapabaH TPAaHCIOPTHOTO CPEJCTBA OT
MoTaIaHusl MEX]Ty HUMHU Maciia?

7. Jliss 9ero mpu COeNMHEHHH MSTKHX MaTepHANIOB IO/ TOJIOBKY 0OJTa M TalKy MOJKIaIbIBAIOT
a0y Gospiiero quamerpa’?

8. B xakoM 13 mepedncieHHbIX HIDKE SBICHHH 01 IEHCTBUEM CHIIBI COBEpIaeTcs padora (cM. puc.3)

TPOC HAXOJAUTCS B HATSIHYTOM COCTOSIHUU IOJT ICHCTBUEM CHIIBI TSKECTH; 0) Ha CTOJI ICHCTBYET BeCc TUPH;
B) Ta3 JaBUT HAa CTEHKU OaJJIOHA; I') MOPIICHb BBITAJIKUBACTCA W3 LWIMHApPA MOJ ACUCTBUEM CHIIBI
JABJICHUS ra30B; /1) MAIbYUK TSAHET BEPEBKY, IPUBI3aHHYIO K IPOYHOM cTeHe?
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Puc. 2
0. Ha ropusoHTansHOM y4acTKe IIyTH MaHEBPOBBINM TEIIOBO3 TOJIKHYJ BaroH. Kakue tena IedCTBYIOT
Ha BaroH Bo BpeMs U nocJie Touka? Kak Oyner ABUraThcsi BaroH Mol BIAUSHUEM 3TUX Ten?
10. Bripazutre B kwmioBartax u merapartax cienytomue momuoctu: 3500 Bt; 200 Bt; 5000BT;
110000BTt. Beipazute B BaTTax cieayroume MmouHocty: 3 kBt; 1,5 kBT; 0,6 kBTt; 0,04 MBT; 0,0001 MBT.
11. Uemy paBHa cuiia TSKECTH, JEUCTBYIOIIAs HA YHNAKOBKY C IleMeHTOM Maccou 2,5kr, 600r, 1,2 T,
501?
12. [TepBblif COBETCKMII MCKYCCTBEHHbIM CHYTHMK 3eMiu Obul 3amyiieH 4 okTsa0ps 1957 ropa.
Onpenenutb Maccy 3TOro CIIyTHHKA, €CJIM U3BECTHO, YTO Ha 3eMJie Ha HEro JIEHCTBOBAJIa CUJIA TAXKECTH,
paBHas 819,3H.
13. Ha nenoaBuxHOM miatrgopme CTOUT AIUK ¢ KUPIMYaMu Maccoi N ToHH. Beruncnute u n3obpasure
Ha PUCYHKE CHILY TSIKECTH U BEC SILIUKA.
14. CmoxeTe 11 Bbl HOJHATH IUIACTUHY U3 IPOOKH 00BEMOM N cM>? TI10THOCTD poOKu 240K/,
15.  ABTOOYC Maccoii N TOHH e/IeT M0 rOpU3OHTANIbHOMY iocce. Kakas cuna Tpedyercs A COO0IeHns
emy yckopenus 1,4 M/,
16.  Baronerka maccoil N TOHH IBHWXKeTcs moj aevictBueM cuibl 60 kH. Ompenenure yckopeHue eé
JIBUKEHMUSL.
17. JIBa kopabist Maccoi N TOHH KaXKIbIH, CTOAT HA peiine Ha pacctosHuu 0,5 KM OOUH OT JIPYroro.
KaxoBa cuia npuTsokeHUs: MeXAy HUMU?
18.  Omnpenenuth Maccy KakJoro M3 JABYX OJMHAKOBBIX aBTOMOOWJEH, ecnu Ha pacctosHuM 0,1 kM Ha
HUX JIEHCTBYET CHila mpUTskeHus 6,6 7mMH.
19.  Onpenenuth paccTosiHHE, Ha KOTOPOM JIB€ BaroHETKU Maccoi 1o 20 Kr Kakaas B3auMOJEHCTBYIOT
¢ cusoit 67mMkH.
20. Kakyroo cwily Hajgo HOpPUIOKHUTh K BaroHy Maccod N TOHH, 4YTOObI OH CTajd JBHUTaThCs
paBHOYcKOopeHHO U 3a 30c mpomen nyth 36 M? Koadpunuent tpenus pasen 0,008.
21. [Ton melicTBHEM CHUITBI TSTU CKOPOCTh BaroHa mMaccoil N ToHH Bo3pocna ¢ 4,25 m/c mo 32,4 km/4 Ha
nytu 75,5 M. UeMy paBHa cuiia TSTH, €ciid KO3 (UIIMEHT TpeHUs Npu ABMKEeHUHU BaroHa paseH 0,025?
22.  Kakyto cuity TSTU J0JDKEH pa3BUBaTh JBUTATENb, YTOObI JOKOMOTUB MAaccoil N TOHH ABHUTaJICA: a)
paBHOMEpHO; 6) ¢ yckoperuem 0,2 m/c’.
23.  DnexTpoBO3 NpH ABMKEHHM 110 TOPU30HTAIBLHOMY MyTH pa3BuBaeT cuiy Tiaru N kH. Ha ygactke
nyta puHOM 600 M ckopocTh moe3na Bo3pocia ¢ 32,4 mo 54 xkm/4. OnpenenuTe CHIIy COMPOTHUBICHUS
JBUKEHUIO 10e3/1a, eciau ero macca pasHa 10000 ToHH.

3aKoHBI COXpaHeHHus!

3aganue:

O3HaKOMBTECH C KPATKMMH TEOPETUUECKMMH CBEICHUSMHU 10 CCHUIKE
https://znanium.com/catalog/product/1012153 , §10,11 u BeinumuTe HopMyIibl 0003HAUEHHBIC CKOOKAMH,
Hanpumep (10.1) u T.4. U3 yka3aHHbBIX aparpad

Ilopsinok BbINOJHEHHS PadOTHI:

1. W3yuuTte u BeIUIIKATE GOPMYIIBI IO JAHHOH TeMme:
2. Pasbepute mpuMepsl pelIeHHBIX 3a/1a9
3. Pemmre camocTosATENHHO 3aa4U
IIpumeps! pelieHus 3agay
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1. Onpenenuth MOIIHOCTH TEIUIOBO3a, 3HAsl, YTO MPH CKOPOCTH IBWXKeHHS 43,2 KM/4 cuiia
Tsru paBHa 105 kH

Hano «CHy» Pemenne:

v = 4321 12wmc MOIIHOCTh HaXOAUTCS 1O opMylie: N = A

KM/ t
105-10°

F=105xH | H Cuwia TATM  COBEpHIACT  IMOJOXHUTEIbHYIO

paboty: A =FScos a, Za.=0, A=F-S
N-?

N =Fv=12m/c-105-10° =1260-10° Br

Otser: N = 1260 xBrT.

2. Teno maccoii 10 kT cBo60gHO ManaeT ¢ BbICOTH 20 M M3 COCTOSHUS MOKOs. Uemy paBHa
KHMHETHUYECKasi YHEPTUsi B MOMEHT yzapa 0 3emMito?
JaHo: Puc. Pemenue:
m =10 xr 1 CornacHo 3akoHy coxpaHeHus saeprun: E,, E,=0
Vo= 0 M/c Epo + Exo = Ep1 + Exo
ho=20m™m 3a Teno oTcyeTa NPUMeEM 3eMITIO:
hi=0wM 2 mgho+m7u§:mghl+mTuf yautbBas h; =0, =0
g =10 m\c? Ex E; =0 mah :mTuf wi Ex;=mghg
Exi —7? Ex; =10-10-20 = 2000 Tx
OtBert: 2 x/[x.

Baronetky maccoit 2 T mo ropu3oHTalIbHOMY IYyTH pPaBHOMEpPHO mepememniaer pabouwmii. Kakyro
paboty oH coBepmuT Ha myTy 100 M U Kakyro pabOTy COBEpIIIAET CHiIa TPEHUsI, eclu KO PUITMEHT TpeHus
pasen 0,017
[aHo: PucyHnok:
m=2T
S=100m
n=0,01
g=19,8 m\c? X

a=0 o

A-?
Atp - ?
Pemenue
Ha BaroHeTKy AeHCTBYIOT 4 CHIIBL: CHIIA TSUKECTH — "' | CUJIa PEaKIMK OTOPBI — '

cuna Taru v — , cuna Tpenus — |+ . Ilo Bropomy 3akony Heloroma X/ =0
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.’ +omg 4 F 4 N = 0
B npoexnun Ha ocu: OX: F,—F, =0; F,=F; OY: N-mg=0; N=mg
A=F-Scosa, Z4a=0, cosa =1,ca—-Ho,A=F S, F=F,;=F=uN=umg
Pa6oTa cuisl TPEHHUA HAIPpABJI€EHA IIDOTUB pa6OTbI cuja Taru > A = —ATpD.
A, =—19,6 - 10° Ix
Otet: A =19,6 xJIx; Atp =- 19,6 kI x.

6. OnpenenauTs MOLHOCTb TEIIOBO3a, 3Has, UTO IPU CKOPOCTH JBUXKEHUA 43,2 KM/4U CUJla TATH paBHA
105 xH.

Hano: CH: Pemenne:
oA
v =43,2 kM/4 12m/ ¢ MOUIHOCTh HaXOAUTCS TI0 POopMyIIe: t
F=105 xH 105-10° Cwuiia TATH COBEPIIACT MOJIOKHUTEIBHYIO padoTy:
|
N-°? A=FScosa, Za=0,A=FS
JIBr>KeHHe TEIJI0OBO3a PABHOMEPHOE U MIPSIMOJIMHEMHOE:
N = -5 =N S ¥
I
s 5]
’ N=Fv=12 M/c-105-10® =1260-10° BT

Otset: N = 1260 Br.

PemmnTsh 32124 CaMOCTOATEILHO
(n - Homep aweco sapuanma no cnucky)
1. IIpu cTpouTenbCcTBE KAHATHOM AOPOTH B TOPHOM MECTHOCTH CaMOCBAJI MacCOM N TOHH NOJHSIICS HA
BbicOTY 400M Han ypoBHeM Mops. OmnpenesinTh MOTEHIHAIbHYIO SHEPrHI0 aBTOMOOWISI OTHOCUTEIBHO
YPOBHS MOpA.

2. Moot kompa ams 3a0uBaHus cBail Maccoil S00kr majnaer ¢ BHICOTHI N MeTpoB. Uemy Oyzer paBHa
MOTEHIIMAJIbHAs U KUHETUYECKasi JHEPIHsl MOJIOTa Ha BbicoTe 4MmeTpa?

3. Kakoii moTeHnmansHOi SHeprueil obiIagaeT Teno Maccoi N Kr, MOJHSATOE Ha BBICOTY 15metpa?
Kakyro paboTy 0HO MOKET COBEpIIMTH IPH MMaJJaHUU Ha 3eMITI0?

4. OnpenenuTbh MOIIHOCTh Cepilla BajbLOBIIMKA B Mpolecce (pU3NUecKoi paboTbl, 3Hasl, YTO IpHU
OJIHOM yJIape OHO COBepIIaeT padoty, paBHywo 16 Ik, a B MUHYTY nenaeT npumepHo 240 yaapos.

S. [Tpu cxatun OydepHOI MpyKUHBI JK/]] BaroHa Ha ScM mpou3sBezeHa padora 3,75 k/Ix. Kakas cuna

TpeOyeTcs 1S cokaTtus 3Toi npykuHbl Ha 1cMm? [Toctpolite rpaduk 3aBUCUMOCTH YIATIUHEHUS PY>KUHBI OT
BEJIMYMHBI IPUITOKEHHON CHIIBIL.
6. ITpu ynape nByx BaroHoB Oy(epHas npykuHa ckanach Ha N cM. JKectkocTs npyxunsl 3000 kH/m.
OnpenenuTts paboTy MPU CHKATUH MPYKUHBI.
7. Kakas pabota nmpousBenieHa npu cxxaTiuu OyQpepHoil NpyKHHbI )KeJIe3HOAOPOKHOTO BaroHa Ha N cM,
€CITU JUTsL CKaTus Ipy>KuHbI Ha 1 cM Tpedyercs cuna 350000H?
8. TsxenmoBecHsbIl cocTtaB ¢ yriem maccord 6000T mpeomoneBaer nmoasem B 100 metpoB. Ha kakyro
BBICOTY MOXXHO MOAHATH Teno maccod 100 kr, eciau MCHoJb30BaTh 3amac MOTEHIUAIBHON YHEPIMM B
BEpPXHEH TOUKE Moabema?
9. Baronerka nBuraiack 1Mo ropu3OHTAJIBHOMY IYTH, 4Yepe3 HEKOTOpoe BpeMs ocTaHoBuiach. Ee
KMHETUYECKasi DHEPIUs craja paBHa 0, a MOTEHIMANbHAs OcTajgach HeM3MeHHOW. He Hapymmics im B aTom
cllydae 3aKOH COXpaHEHUs U MPeBpaleHHs] SHEPTun?
10.  Jlms morpy3ku yriisi B BaroH MPUMEHSIETCS JIGHTOUHBIM TpaHCIOPTEp, KOTOPBIA MepeMeniaeT yroib
BBEPX IO HAKJIOHY Ha BBICOTY 5 M. B MuHyTy morpy3uuk aocrasisger 12t yrisa. Baron 3amonnsercs 3a 5
MmuH. Kakyto paboTy npu 3TOM coBepIlIaeT TpaHcrnoprep?
11. TennoBo3 TSHET COCTaB CO CKOPOCThIO N KM/4, pa3BuBas MomHOCTh 880 kBT. Kak Benmmka B aTOM
ciy4ae cuia Taru’?
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12.  JIurarens oducHoro BeHTHIsATOpa MMeeT MomrHocTh 0,35 kBt. Kakyto paboty oH coBepmuT 3a N
MUHYT.

13.  Beumcnuth paloTy, COBEpIIAEMYIO 3JIEKTPOMEXAaHWYECKMM IIOJbEMHUKOM B aBTOMAaCTEPCKOW,
KOTI'/Ia OH PaBHOMEPHO MOJHUMAET TpaHcropTHoe cpencTtBo Maccoit 800 kr Ha BbICOTY 2,2M.

14. Kakyro paboTy Hy)XHO cOBEpHIMTb, 4TOOBI Toe3 Maccoii 1000 TOHH, IBMKYIIUHCS CO CKOPOCTHIO
72KM/4 yBEITMYUI CBOKO CKOPOCTh 110 108 km/9?

15. Kakoli Maccel Tpy3 MOXKET MOJHMMATh TMOJBEMHBIA KpaH CO CKOpPOCThIO 1,5M/c, ecmu y Hero
JIIBUTaTEIb MOIIHOCTRIO 12kBT?

16. [TogbemHBIN KpaH ¢ ABUTATENIEM MOIIHOCTHIO 8 KBT mogHMMaeT rpy3 ¢ MOCTOSHHONW CKOPOCTHIO 6
M/muH. KakoBa macca rpyza?

17. Kakas paborta coBepmiaeTcs Ha THAPOCTAHIMM B TEUYCHHWE TOJa, €CIM CPEIHSS MOIIHOCTh
reHeparopa pasHa 2,5 MBt?

18. UYenosek maccoi 70 Kr cryckaercs Mo JiecTHULEe JMHON 20 M, pacnoiokeHHou o yriaom 30° k
ropu3oHTty. Haiigute paboTy CUJIbI TSKECTH.

19. Boruncnute paboTy cuiibl YIPYrocTd HpU U3MEHEHUH JedopMaluy HpyKUHBI KecTKocThio 200

H/MmMorx; =2cM 1o x2 =6 cM.
dopMma npeaocTaBIeHHs pe3yJIbTaTa

BeimonHeHHbIE 33/1a4K B TETPAIU JJISl PAKTHUECKUX PadoT.

Kputepuu onenkmu:
3a MpaBUIIbHO BBIOJHEHHOE 33JJAHHE BHICTABIISICTCS TTOJIOXKUTEIbHAS OlleHKa — | Oasu.
3a HelpaBWIBHO BBIMIOJTHEHHOE JICHCTBUE, 3a/IaHNUE BHICTABIISCTCS OTPUIATENIbHAS OmleHKa — () 0ayioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 1009 npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumensvhoy svicmagnsemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 2.2 lunamuka. 3aKOHbI COXPaHEHUs B MeXaHNKe

IIpakTnyeckoe 3ansiTHe Ne3 3aKOHBI COXPAaHEHHs B MeXaHMKe H UX IPUMEHEHHe

Ilesb: HayYUThCS UCHOIB30BATh 3aKOH COXPAHEHUS UMITYJIbCa Ui pacuéTa mapamMeTpoB pa3InyHbIX
(U3NYECKUX MPOLIECCOB

IIpakTnueckas padora popmupyer:

I1P62, TIPG6, ITP67,

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

Beinosinenue padorsl cnocodcTByer popmuposanuro: OK 01, OK 02, OK 03, OK 09

MarepunanbHoe obecniedeHue:

WHAMBUAYaJIbHOE 33/1aHH€e, KOHCIIEKT JIEKIIUHA, CIIPaBOYHbIE MaTepHAIIbI.

Yka3anmue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX YacTed — TEOpeTHYecKOoW M mpakrtudeckou. Ilocie
U3Y4YEHHs] TEOPETHMUYECKOI0 MaTephaja MOXHO MPUCTYNATh K BBIIOJHEHUIO NpakTHUecKod yacth. OHa
COCTOMT M3 ABYX M Oojee 3amad AJii CaMOCTOSITENbHOTO BblojsHEeHUs. He 3a0bIBaiiTe O mpaBUIIBHOM
oopmienun pemienus. Ha BeImosHEeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananue:

1. O3HaKOMBTECH C KPATKMMH TEOPETUYECKMMH CBEICHUSIMU IO CCHUIKE

https://znanium.com/catalog/product/1012153 , §12,13, BbinucaB OCHOBHbIE ()OPMYJIBI B TETPAIb.
Pemmre 3anaum, caMOCTOSATENBHO UCTIOIB3YsI IPUMEPHI U KPATKHE TEOPETUUECKHUE CBEICHUS.
Ilopsinok BbINOJHEHHs padOThI:
1. W3yuuTte u BeIUIIKATE GOPMYIIBI IO JAHHOH TeMe:
2. Pazbepure mpuMepbl PEIICHHBIX 3a1a4
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3. Pemmre caMOCTOSITENEHO 33141
2. Ilpumepsl penienus 3axa4
1. Monekyna maccoit m = 3- 10—23 r, noanereBiias K CTEHKE cocyaa moj yriom o = 60°, ynpyro
yaapsieTcsi 0 Hee co ckopocThio U = 500 M/c u otneraer. OnpenenuTe UMIYJIbC CHIBI F- At morydeHHBIH
CTEHKOM.

Jano: Pewenue:
m=3 10726 kr M3meHeHHe MMNynbca MOJEKYJIbl PaBHO
a =60° =% umnynsey cuisi: Ap = FAt

; [lycts 0Ch OX HarpaBieHa
v = 500 wm/c 1 Y P
FAf -9 MepreHANKYIIPHO CTeHKe,  TOraa

M3MEHEHHEe MMNYIbca MOJeKyiel Ap =
Ap, = my, — ( - mv,) = 2mu,, rae v, =
VCOS @, 0TKyAa Ap =2mvycos a.
[Toacrasus opmyny B ypaBuenue, nonyunm FAt = 2mucos a.
Brruncnenus:
FAt =2-3- 10726 kr- 500%- cosg =1,5-10"2(kr-M)/c
Omeem: 1.5+ 107 kr m/c.

2. JIBa TOBapHBIX BaroHa JBMKYTCS HaBCTpedy Apyr Apyry co ckopoctsmu 0,4 m/c u 0,1 m/c. Maccer
BArOHOB COOTBETCTBEHHO paBHbI M1 =12 T, M2 = 48 1. Onpegenure, ¢ KakOi CKOPOCTBIO V U B KaKOM
HaIpaBJIEHUU OyAYT IBUTaThCSl BarOHBI [1OCJIE CTOJIKHOBEHUS. Y Jap CUMTATH HEYIIPYTHUM.

Puc, 3.2

Jano: Pewenue:

v; =04 mlc Ucnonb3yem 3akOH COXpaHEHHs MPOEKLMM HUMIYJIbCa HA OCh
v, =0,1 m/c OX, nonoxurensHoe Hampaeienue ocu OX coBnagaer ¢
my =12-103 kr HANpPaBICHNUEM JIBHKEHHSA NEPBOI0 BAroHa:

m, =48 10% kr myv; - myvy = (my + my)v. Otkyma v = %

v-?

12-103 k0,4 M/c— 48:10% kr0,1m/c
12+103 kr + 48-103 kr
CTOJIKHOBEHHS BATOHBI OCTAHOBATCS.

Omeem: v=10(

Breluucnenus: v = = 0. Amamu3: v = (), ciesoBaTenbHO, MOCIe

3. lBa Heympyrux Teiaa, Macchl KOTOPbIX 2 WM 6 KI, JBUXKYTCS Ha BCTpeUy Jpyr K APYry co
CKopocTsIMH 2 M/c Kaxaoe. OnpenenuTs MOAYIb U HalpaBlieHHEe CKOPOCTH KaKJIOTO M3 3TUX TeN IMocie
ynapa. Caenatb pUCyHOK CaMOCTOSITENIBHO.

Harno: myU; +myt, = (my +my) U. B npoekuusx Ha ocb:

OX: mquq - myvy =- (Mg + my)v
__Mmjuy — mavy,

i (my +m3)’
= - (m1 2
Ipy —Oikx s __ 2kr2M/c— 6kr2m/c _ 2 "
v = vy =2mMc Beiuucnagem: v = - ==m/c=0,25 m/c.
T — (2Kr+6kr) 8

Imeem: 0,25 m/c.

Pemmuth 3agaun caMoCTOSITEIbLHO
(N - HoMmep 6awezo sapuanma no cnucky)
1. OnuHakoBO 1M CKMMaroTcs Oydepa Mpu CTONTKHOBEHHWHU JBYX OJMHAKOBBIX BaroHOB, OIWH W3
KOTOPBIX HEMOJBWKEH? PaccmoTpute citydau: TOpPOKHHM BaroH HEMOJBWIKEH, NBIDKETCS TPYKEHBIMH;
IPY’KEHHBIN HEMOJABUKEH, IBUKETCS MIOPOKHUMN.
2. UToObI CHBUHYTH C MECTa TSDKENBIA KEJIE3HOJAOPOKHBIM COCTAaB, MAIIMHHUCT JAeT 3aTHUN XOJ,
MoJiaBasi COCTaB HEMHOTO Ha3aJ, a MOTOM YyKe jJaeT mepenHuit xona. Ilouemy Takum oOpas3om, jerde
TPOHYTh COCTaB C MecTa?
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3. PaGouwnii, Gerymmii o 1exy co CKOpOCThI0 7 M/C, TOTOHSIET TENEKKY C TPy3aMu, ABUKYIIYIOCS CO
CKOPOCTBHIO 2 M/C, 1 BCKakuBaeT Ha Hee. C Kakoi CKOPOCThIO MPOJIOJIKAET JBUTAThCS TEIEKKA, €CIIM MaCChl
TEJNEKKU U YeJIOBEKa COOTBETCTBEHHO paBHbI 30 kr u 70 Kr.
4, JIBe kene3HOI0OpOoXKHBIE TIAaTGOPMBI IBHXKYTCS HABCTpeUy Apyr Apyry co ckopoctsamu 0,6 u 0,4
M/c. Maccel tuiaropmbl cooTBeTCTBEHHO paBHBI 18 1 28 T. C Kakoi CKOPOCTHIO U B KAKOM HAIPABJICHUH
OyayT ABUraThCs IIaT(opMbl OCIE CTOJIKHOBEHUA? Y aap CUUTATh YIIPYTUM.
S. JKene3HomopoKHBINM BaroH Maccoi 25 TOHH MObE3KaeT co CKOpocThio 0,3 M/C K CTOSIIIEMY Ha TOM
e MyTH HEMOIBMXKHOMY BaroHy Maccoidl N TOHH M aBTOMAaTH4YecKu cueruisercs ¢ HuM. [locne crenku
BaroHbI JBIXKYTCS MPSIMOJIMHEHHO. KakoBa CKOPOCTh TBUKEHUS BarOHOB TOCIIE CIEMKH?
6. JKene3HoopoKHBIM BaroH Maccol 35 TOHH MOABE3KAaeT K CTOSIIEMYy Ha TOM K€ IyTH
HETOJABMKHOMY BaroHy Maccol N TOHH M aBTOMATUYECKH cuUeIUisieTcs ¢ HuUM. llocie cienku BaroHbl
JBIDKYTCS TIPSIMOJIMHEHHO co ckopocThio 0,5m/c. KakoBa Obliia CKOpPOCTh BaroHa Maccoil 35 TOHH mepen
CLIETIKOM?

@dopma npeacTraBJieHus pe3yabTarTa:

BrinonHuTh 3a1anue B TeTpaau 1Sl IPAKTUIECKUX PadoT.

Kpurepun oneHku:
3a mpaBUIILHO BBITOJHEHHOE 33JaHHE BHICTABIIICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HelpaBWJIbHO BBIMOJIHEHHOE JICHCTBUE, 33/1aHNE BBICTABIISIETCS OTpHUIIaTeNbHas olieHka — () GaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopouioy svicmasisiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenbhoy svicmasisiemcs 3a Mmenee 60% nmpaBUIBLHBIX OTBETOB

Pa3znen 3 Moaekyaspuas puznka v TepMOANHAMHUKA
Tema 3.1 OcHOBBI MOJIEKY/ISIPHO-KHHETHYECKOI TEOPUH.

IIpakTnueckoe 3ansiTue Ned Pemenue 3axau no reme «OcioBbl MKT. YpaBHeHue cocTossHuS
H1eATBHOI0 ra3a»

Heap: yrnyOuth M KOHKPETU3MPOBATH IPEJICTABICHUS O MOJEKYJISIPHO-KUHETUYECKON Teopuu
BEIIECTBA; HAYUYUTHCS UCIOb30BaTh 3akoHbl MKT 11 pacyéra OCHOBHBIX TapaMEeTPOB COCTOSIHUSA Ta3a.
IIpakTHyeckas padora popmupyer:
I1P62, TIPG6, ITP67,
JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MP§, MP10
Boinosinenue padorsl cnocodcTByet popmuposanuto: OK 01, OK 02, OK 03, OK 09, OK 06

MarepunanbHoe obecrneyeHue:

HHIWBUAYAJIBHOC 3aJIaHUC, KOHCIICKT HeKHI/Iﬁ, CIIPAaBOYHBIC MaTCpHUAJIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JBYX YacTed — TEOpEeTHYEeCKOW M mpaktudeckou. Ilocie
U3YyYEHHs] TEOPETUYECKOr0 MaTephajia MOKHO MPHUCTYMNaTh K BBINOJIHEHHUIO NMpakTHueckod yactu. OHa
COCTOMT W3 JABYX M 0Ooiiee 3amad JJIsi CaMOCTOSITETIHHOTO BBINIOJMHEHHWs. He 3a0biBaiiTe 0 NpaBUIBHOM
oopmienuu pemienus. Ha BeImosHeHNE TPAaKTUYECKOTO 3a/1aHUS OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananue:

1. O3zHakoMbTECh C KPATKUMH TEOPETUUECKUMU CBEIEHUSIMH IO CCBUIKE
https://znanium.com/catalog/product/1012153 , §17,18, BeinucaB OCHOBHbIE (HOPMYJIBI B
TeTpaapb, Hampumep (17.1) u T.1. U3 yka3zaHHBIX maparpadgos.

2. Pemmre 3a1a4um, CaMOCTOSTEILHO UCTIONB3YsI IPUMEPHI U KPATKHE TEOPETUICCKUE CBEICHHS.
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ITopsinok BbINoJIHEHUs padoOThI:
1. U3zyuwre u BemUmuTe GOPMYIIBI 10 JaHHOU TeMe:
2. Pasbepute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre camocTosTENHHO 33291

IIpumepsl pemenus 3agaq

1. OnpenenHTe KOJIMYCCTBO BCHICCTBA M YHUCIO MOJICKYJI, COACpKANIUXCA B OJHOM KHUIIOI'paMME
YTJICKUCIIOTO ra3a.

Hano: Pemenne:
CO, yN_ (N :E;N:m.N":%NA
— m=lxr N, N, wu H
v =? V:m
y7,
N D
Boruucnenus: v _ lxr ~23vom s N =23 MOJIB-6 102 1/moms ~1,4 10% mr

44.103 k2| monw
Oteer: N=1,4-10% mt

2. CKONbKO MOJIEKYJ KUCTIOpO/ia HaXoAuTCs B 00beme 1 11 ripu Temieparype 0°C u nmasiienne 133,3 Ila.

I[aHO: a Pemenne

\O/2= 1n v p=nxT f :%

p=133.31fa 10°m’

Boruucnenus: 133,3/1a-107° »°

~35-10"

T 13810 2 o/ K - 273K
Oteer: N = 3,5-10 wur
3. B razoBom Gamione emkocthio 0,01 M3 Haxomutcs ra3 mox gaBieHreM 20 kr/cm2 .Kakoit o0beM

3aiiMEeT Ta3, €Clid ,He U3MEHSSI €r0 TEMIIEPATYPhl , OTKPHITh BEHTWIb OaiioHa? OKoHYaTeIbHOE aBiieHue 1
Kr/cm2.?

Hano: Pewenue:

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

P1=20 kr/cMm’=20%0,98*10° H/m’ MOITOMY NPOMCXOAUT N30TEPMHHECKOE H3MEHECHHE

Pr=1 kr/em’=0,98*10" H/m" cocrosiuus raza. Ucnone3ys 3akon boitns-Mapuorra
p1Vi=p2V2 Haxoaum Vo= p1Vi/pa.

V-2 Beruncnenns: Vo= 20%0,98*1 05*0,01/0,98* 105=0,2(M3)

Omeem: V=02 M.

4. I'a3 U30TepMHUECKU CKaT OT MepBoHadaibHOro oovema 0,15 M 3 1o oovema 0,10 m 3 ./laBnenue
ero MpH 3TOM MOBBICUIIOCH Ha 2 Kr/cM2 . KakoBo nepBoHavaibHOE JIaBIeHUE ra3a?

Jano: Pewenue:

Vi=0,15m" 1o 3akony boiinsa-Mapuorra P1V=P2Vs. Ho p>=pi+ Ap,
3=0,10M3 i nosromy p1Vi=(P) +A P)V,, otkyaa Py = AP*V,/V-Va;

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

P,=? Omeem: P;=3,9*10°[1a.

5. Kak Benmwko armochepHoe aBieHWE, €CIU MpPHU JJIMHE PTYTHOTO CTOJIOMKa 12,5¢M B TOHKO#
TpyOKe UIMHA CTOJIOMKA BO3yXa B IEPBOM I0JIOKEHHE 7CM,a BO BTOPOM — 5 cM?
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Jlano: Pewenue:

h=12,5¢cm B nepBom ciyuae naBnenue Bo3ayxa BHyTpu Tpyoku Pi=Pany-h. Bo BTopom
1,=Tcm ciyyae pr=panth. I1o 3axony boitns-Mapuorra P, V,=P,V, rge V,=SL,,
12=SCM V2=SL2- Tor,aa (par.\|'h)=(PaTM+h)SL?_s OTKYyJa pa‘rmzh(LI+L2)/Ll’L2

Parw =12,5*12/2=75(cm pr cT).
Par=? Omeem: Py, = 75 cm pr CT.

6 Ckarelif BO3yX TOJAETCs B rasroipiaep odbemMom S5Sm3 . 3a kKakoe BpeMs €ro HakadarT 0

JaBJIeHUs! 7 Kr/cM2, eciii KOMIIpeccop BcacklBaeT 5,5 M 3 aTMoc(epHOro Bo3lyXa B MUHYTY IIpH JIaBJICHUN
1 xr/cM2 ? Temmeparypy CYMTATh IOCTOSTHHOM.

Jano: Pewenue:
V3=5M3
P3=7KI‘/CI\‘[2=7*0,98* 10°u/m?
V=550 mun=1,1/12m"/c
P=1 kr/em>=0,98*10°u/m°

Jlns HakauMBaHus BO37yXa B ra3roiabaep 10 gasnexus P;
koMmmpeccop paboraer B TeueHue BpeMeru t. Oobem
3acaceiBaemoro Bosayxa V' 1=V, npu nasnenue p;. Koraa
BO3/yX HAKayaiy B ra3rojbiep, OH 3aHs1 00veM V; u ero

nasieHue crano p;. Ha ocnoBanuu 3axkona boiina-Mapuorra
P,V'1=P,V; unm P,V t,=P,V,, OTKyJAa t,=P,V-»/P,V,
t=7*0,98*10°*5*%12/0,98010°*1,1=380(c).
Omeem: t = 380 c.

t-?

7. OTkpbITas cTeKIsiHHas TpyOka unHOI0 40 CM HAMOJNOBUHY MOTpYyKeHa B pTyTh. Korna BepxHuit

KOHEI[ TPYOKH 3aKpbUIM M TOMHSIJIM €€ JI0 YPOBHS PTYTH B COCYZE, TO BBICOTA YPOBHSI PTYTH B TpyOKe
okasasiach paBHOH 15 cM. KakoBo atmocdepHoe gaBiaeHue BO Bpems orbiTa?

Hano: Pewenue:

=40 cm  [Ilo 3akony boiins-Mapuotra P,V,=P,V, rae p,=H-paBnoe armochepromy
l)-15cm  naBnenme BO3ayxa Haj PTYTHIO J0 3aKpeITHS OTBepeTHs, a V,=L/2S-ero o6nem;
P = P-1; V,=(L-L,)S-cooTBeTcTBEHHO AaBneHHe U 00BEM BO3AYXA HAJl PTYThIO

H-? MOCJIe TOro, KaK €€ 3aKpbUld U MOHSIIH 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™ pr cT).
Omeem: 75 cm pT CT.
PemmnTh 32124 caMOCTOSITEIHLHO
Bapmuanr 1

1. HagepruTe rpaduku U30TEPMHUUECKOTO, H300aPHOTO U U30XOPHOTO MPOIIECCOB B KOOpAUHATaX P u
V;PuT;TuV.

2. UneanbHbIl Ta3 cHavyalla M300apHO PACHIMPWIIM, a 3aT€M H30TEPMUYECKH CHKAIU J0 MPEKHEro
obwema. M3o0pa3ute 3Tu nponiecchl B koopauuatax Pu V; Pu T; Vu T.

3. B cocyne naxomutcst m=14 kr azora npu T=300 K u ganenun p = 8,3*%104 Ila. Onpenenure
obweM V cocyna.
4. Tlpm cxaTuM HEU3MEHHOIO KOJMYECTBAa MJICAIbHOTO Ta3a 00beM yMEHbLIMICA B 2 pasa, a

TeMmIepaTypa yBeauumiack B 2 paza. Onpenenure, Kak U3MEHWIOCH JIaBJICHUE rasa.
Bapmuanr 2

1. Ha pue.1
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M300pakeHbI JIBE U30TEPMbI OJHOM M TOU K€ Macchl raza. YeM OTINYaIOTCsS COCTOSHHE Ta30B, €CIIU
ra3pl OJMHAKOBbIE? YeM OTIMYAIOTCSA Tra3bl, €CJIM TEeMIEepaTypbl Tra30B OJUHAKOBBIE? YKa3aHHE:
BOCIOJIb3YiiTECh YpaBHeHUEM Kianelipona-Menpeneena.

2. WpeanbHblii Ta3 cHayalla HArpeBajCcs MPU TMOCTOSHHOM JIaBJICHHWH, IIOTOM €ro JIaBJICHHUE
YMEHBINAIOCh NPH TOCTOSHHOM O0BEME, 3aTeM MPH MOCTOSHHON TeMIiepaType 00beM Tra3a YMEHbBIIUJICS
710 TIepBOHAYAIILHOTO 3HaueHus. [locTpouts rpaduk B KOOpAUHATHBIX OcsX V-T.

3. B cocyne Bmectumocthio V=0,83 M 3 HaxoauTcss m=2 Kr a3ora npu gaBieHuu p = 2*105 Ila.
Omnpenenure Temrepatypy T azora.

4. Temnepatypa V1=2 Monb kuciopona, Haxomsauierocs B cocyzae, pasHa T1=300 K. Onpenenure
Temriepatypy T2 Bogopo/ia, HaXOASIIET0oCs B COCY/Ie TOM e BMECTUMOCTH NP TOM K€ TaBJIICHUU, B3ATOTO
B KoyimdecTBe V2=2 MOJIb.

®dopma npenocTaBjeHns pe3ybTaTa

BeimosHeHHBIE 3a1a4¥ B TETPAIH IS IPAKTUYECKUX PadoOT.

Kpurepun oneHku:
3a npaBHIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS ITOJIOKUTEIbHAS OllCHKa — 1 Oa.
3a HeNpaBUIILHO BBIITOJHEHHOE JEHCTBHE, 3a/laHHE BHICTABIIICTCS OTPHILIATeIbHAs OlleHKa — () GasuIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89% npaBUITBHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenka «neyooenemeopumensvHoy svicmasgisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 3.1 OcCHOBBI TEPMOAHUHAMUKH

IIpakTnyeckoe 3ansaTne NeS

OcHoBbBI TEPMOAUHAMHUKU. HpHMeHeHI/Ie MEPBOro HavaJsia TCPMOAUHAMUKHU K H30IIpoLeccam.

KII/I TensioBbIX ABUTaTEJIEH

Henab: Ha npumMepe peuieHUs 3aJad H3yYUThb 3aKOH COXpPAHEHHUS HSHEPrMH NPUMEHHUTENIBHO K
TEIUIOBBIM TpoIleccaM, NYyTAX H3MEHEHUS BHYTPEHHEW OHHEpruM Tej, aguabaThdeckoM Ipoliecce,
MPUHIUIE PabOThI TEIIOBON MAITMHBI.

IpakTuyeckasi padora ¢popmupyer:

[1PyS5, Ipy9, [1Py13, 11P62,I1P66, T1P67,

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

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

MarepunanbHoe oOecnedeHHe:  MHAMBHAYAJIBHOE 3a/JaHUE, KOHCIEKT JIEKLUUH, CIIPaBOYHBIE

MaTepHabL.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JBYX YacTed — TeopeThueckol u mnpaktuyeckoil. Ilocrme
M3Yy4YEHUs TEOPETUYECKOro MaTepHalia MOKHO HPHUCTYINAaTh K BBIMOJHEHHUIO MpakTH4eckol yactu. OHa
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COCTOMT W3 JABYX M Oojiee 3a1ad JJIsi CaMOCTOSITEIbHOTO BbINMONHEHUs. He 3a0biBaiiTe 0 MpaBHILHOM
oopmienun pemenus. Ha BbImoHEHHE MPaKTUYECKOTO 3aJaHHUs OTBOAUTCS uembvipe aKaJeMHUYECKHX
qaca.
3aganue:
1. O3HakombTeCh C KPAaTKUMHU TEOPETUUECKUMU CBEACHUSIMU
2. Pemmre 3a1a4un, CaMOCTOSATENIBHO UCIIONb3Ys IPUMEPBI U KPATKHE TEOPETUUECKUE CBEICHHS.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. W3yuute u BeIUIIMTE GOPMYIIBI IO JAHHOH TEeMe:
2. Pa36epute npuMepsl pelIeHHBIX 3a7a4
3. Pemmre camocTosATENHHO 3a0a9U
KpaTkue TeopeTnyeckue cBeeHUs
TennooOmeH (Terutonepenaya) — 0OMEH BHYTPEHHEH dHEprueil 6e3 coBepiieHnss MEXaHUYeCKOH paOoTHI.

KomnuuectBo termnotsl (Q) — aHeprusi, nepeianHas B pe3yjabTaTe TeriooOMeHa.

V nenbHast TEII0EMKOCTh (€) — KOJIMYECTBO TEIIOTHI, HE0OX0MMOoe Ui HarpeBanus 1 kr BemiecTBa Ha 1 K

0 oo Q| B
(1C)'C_mAT L] 1Kr-K

— YpaBHCHHEC TCIIJIOBOT'O OanaHca.

[>-Qur = 2 Quon.

g =12

lopenue: . q= .

3|0

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

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

Q=r-m r=9 [r]= 121—)K
m KT

YaenpHas TEIIOTa nap006p33013aH1/1;I (r) — KOJIHNYCCTBO TCIIJIOTHI, HCO6XO,Z[I/IM06 AJIsL TpEBpalllCHusd B 1ap 1
KT )KUJAKOCTH IIpH MOCTOSIHHOM TeMIICpaType.

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

=2=1k

m KT

VY nenbHas TEIIoTa MIaBieHus (A) — KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE JIIsl TUTaBIeHusl | Kr BelecTBa
[P TEMIIEpaType IIaBICHHUS.

IlepBhBIii 3aK0H (Haqano) TCPMOAMHAMUKH. M3MCHCHUC BHYTpCHHef/'I SHEpPTrUn AU cucremsl PaBHO CyMMC

KOJIMYECTBA TCIIJIOTHI Q, NEpCAaHHOIO0 CUCTEMC, U pa6OTBI A, COBCpH.ICHHOﬁ HaJ HEHl BHEIIHMMM CHJIAMH

[IpumeHneHnue nepBoro Hayajla TEpMOAMHAMUKH K U30IpoOLiEccaM
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| Hzorepumecknil nponece, | H3oxopusdi mpomecc, | Hso0apHbiil npomece, | AImadaTH9eckmil Opolecc,

¥V =const D= const 0=0

T =consi

AU=0 =

L)

)= 4 i =0 = 0=AU O=AL <4 4 =-AU
=4 4=V U=AL O=AU+4 4. =-A

TemnoBas MammHa — MalldHa, COBEPINAONIAs MEXAHUYECKYI0 paboTy 3a CUY€T BHYTPEHHEH 3Hepruu

TOILINBA.
PaGouee Teno — ras, coBepiaronuii paboTy B TEIUIOBOI MallInuHE.
Harpesarenb — ycTpoiCTBO, cooOIIaroIee padoueMy Teny KOJIHUeCTBO TEIIoThl Q; mpu Temmeparype 7i.

XOJOIUIBHUK — YCTPOMCTBO, OTHUMAIOIIEE OT paboyero Tejia KOJIMYEeCTBO TEIUIOTh Q2 MpHU TeMrmeparype
T>. I

T, - T, R

nmax - - b

L o\ e i

ITIpumepsl penieHus 3aaa4

1. B amomunueByro kactpronto mMaccoi 0,15 kr Hamurto 1,2 Kr BoAbl Npu 20° C. Ckombko KUIIATKY
HYXKHO IOJIMTb B KACTPIOJIIO, 4TOOBI TeMmmeparypa Bogsl crama 50° C? [loTepsMu Telia B OKPYIKAIOLIYIO
cpeny npeHeopeyn.
JaHo: Pemenue:
m,=0,15 xr noydeHHoe Terio Q1=C, My(0-ty); Q2=C,Ma(6-ty)
my=1,2 kr otnanHoe Temo Qz=C,.m; (t-0)
t,=20°C ypaBHeHHe TemnoBoro 6ananca Q1+Q2=Q3
—100°
t,=100°C CaMy (0-1,)+M4.Cy (0-tx)=C,.m; (1-0)
0 =50°C m,= (e.m, +m,c,) (@ -t,) =
0 Cf\’ (tr - 0)
€a=920 JIx/kr C (4200-1,2+015-920)(50-20) _ o,
. 4200 - (100 — 50) o
cz= 4200 Ix/xr C
Otser: 0,74 kr
m, —?

2 B mporuecce uzobapHoro pacumpenus ra3y nepenano 6 MJx temnotsl. [Ipu 3Tom ras copepiaet
paboty 1,2 M/Ix. 3meHunach 11 BHYTpeHHsIsI SHeprus ra3a? Harperncs rasz wim oxJiaauics.

Jlano: «CU» PeweHue: | BbiunmcneHus:
A'=1,2 M]Tx ,

A 6-10°0k  |AU=Q-A" | AU=6-10° Ox-1,2-10° [k =
Q=6 MJIx

1,2-10°0 = 4,8-10° I
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AU-?

3 Omnpenenure makcuManbHblid KII/] TenmoBoil mMaluHbI, €Ciid TEMIEpaTypa €ro HarpeBaresis 227°C, a
Temreparypa xonomuibauka — 27° C.

. Ccu PeweHue:
HaHO' PeweHue:
- T,-T
1,=227°|CT1=200 K | =22 _500K ~300K _
” " Us00K

t,=27° Q¢ T2=300 K
Nmax—?
4. Bonopon maccoii 4r, 3aHumast nepsoHaudanbHblii 00beM V1=0,1M3, pacmmpsercs 10 oobema

V2=1Im3 . Onpenenute: 1) Al-paboty raza nmpu nzod6apHoM mpoiecce, 2) A2-padoty raza npu
n3orepMuuecKkoM npouecce. Hauansnas remneparypa raza T1=300K.

JHano: Pewenue:

m=4r=4*10"kr 1) [1pu n3o06aprom pacimpennu (py=const) ra3 coBepaer pabory
V,=0,1m’ A=pi(Va-Vi) (1)

Vo=1n’ JlaBnenue raza onpenensem u3 ypauenus Knaneitpona-Menjeneesa:

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

T,=300K 2) Ilpu n3oTepMuyeckoM paciMpeHue ra3 copepuaer pabory
Ag-? A2=m/MRT|InV3/V1 (4) (In10=2,3)
A-? Beraucnenus:

1) A;=4*1 0'3Kr*8,3 1 ox/(Monb*K)*300K/2* 10'3Kr/M0m>*0, 1 1\13*( 1 M3-0,1 M3)=4.5* 104Il>1<
2) Ay=4*10"kr/2*10 kr/monb*8,3 1 I/(Mons*K) *300K*In Im*/0, 1 m*=11,5%10° [Tk
Omeem: A= 4,5%10"11x, A= 11,5%10° [Ix

5. Onpenenure u3MeHeHue BHyTpeHHel sHepruu AU nbaa Maccoil m=5 Kr B MPOIIECCE €ro TasHUs
(TaBieHMs ) TPH HOPMATBHBIX YCIOBUSX.

Jano: Pewenue:
m=5 Kr W3menenne BHYTpEHHEH SHEpPriu 13 nepBoro 3aKk0Ha TEPMOANHAMUKH:
A=335*10"lx/kr  Q=AU+A. Orciona AU=Q-A. J{ns tasiuns Heobxoauma temiora Q=Q,, =
Po=l,01"‘105 Ila Am, A-yzenbHas Tennota niasnesns. Macca o6pa3oasuieiicst BOAbI Mo,
T=273K Oyner paBaa macce nba m. O6beM Boasl Vs, 00pa3soBasiuniics u3 bja
p.=0,9%10°kr/n’ V), OyaeT MeHblIe, Tak Kak MIOTHOCTb BOJBI Py2o O0JIBLIE MIOTHOCTH JIbd
pmo=103 Kr/M° pa. Ilpu nnasnennn nbaa cosepiaercs padora A=po( Va- Vy).

YuutsiBag, uto p=m/V,onpenensem Vo=puo: Vi=m/p, CnenoarensHo,
AU-? A=po(m/pr20-m/pn)=Po m(ps-pr20/pspr2o) Beruncnenns:

Q=3,35*10° mk/kr*5xr=1,7%10° .
A=1,01*10°TTa*5kr*0,9*10°kr/v>- 10 kr/m*/0,9%* 10 kr/m’ 10°kr/m*=-55 1
AU=1,7*10°T1x-(-55ak)~1,7*10° k.

Omeem: 1,7%10° Ik
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6. TemnepaTtypa HarpeBartens ujaeanbHoM Termnosol MamnHbel TH=500 K,Temneparypa xonoanapHIKa
Tx=300 K. Onpenenute KII] TenmoBoi MamHel N 1 Temioty Q H, MOJTYYEHHYIO OT HarpeBaTesis, eciu 3a
OJIMH ITMKJI MaluHa coBepiaet padory A=400 Ixk.

Hano: Pewenue:
T,=500K Kosdpuument none3Horo AeiHCTBUS TENIOBOI MAlMHBI ONMPEACISETCs 10
T=300K dopmyne : 1=Tu-Tx/Tu (1) wmm n=A/ Qu (2).
A=400/1x U3 popmyiner 2 cneayer, uto Qu=A/m
n-? Qu-? Beruncnenns: n1=500K-300K/500K=0.4; Qu=400/1x/0,4=1000/1x=1x/x.

Omegem: 1= 0,4; Qu= 1x/{x.

Pemurhb 3a1a4i caMOCTOATEIbHO

B ycnoBum 3amad oTCyTCTBYIOT HUGPHI. 3HAUeHUS (DU3UYECKHX MAapaMEeTPOB ATHX 3a7ad HEOOXOAMMO
Opatpb u3 TabauIbI 1: MO BEPTUKAIBHOW CTPOKE YKa3aH HOMEp BapHaHTa, 0 TOPU30HTAILHONW — HOMEP 3a/1auH.

1. Boay maccoit m Harpenu ¢ temneparypsl 11 noT;. Kakoe KOauM4ecTBO TEIIOTHI 3aTpaTHIIM IIpU
narpese. (C;=4200/x\kr-K)

2. OmpenenuTbh Maccy HarpeToil Bojbl, eciu uid €€ HarpeBa Ha AT 3aTpaTuiu KOJIMYECTBO TEIIOTHI
Q. (C, = 4200 Jux/kr - K)

3.  Ompenenuth Maccy CropeBIIEr0 KaAMEHHOTO YIJISI, €CIU MpH cropaHuu Beiaenwioch Q Jlxoynei
Ter1oThl. (=29MJIX/KT)

4.  Coupt maccoii m ucnapuics. OnpeneanuTb KOJUYECTBO TEIJIOTHI, 3aTpadyeHHOE JJIs BbIIapUBAaHUS
ciupta. (r=0,85 MJIx/kr)

5. OmnpenenuTb KOJIUYECTBO TEIJIOTHI, HEOOXOAMMOE I PACIUIaBIECHUSI OJIOBSIHHOTO CIIMTKA Maccoi
m. (A= 0,59 M/Ix/kr). Kakoe konuyecTBO TeIuia BbIASIUTCS MIPH OXJIaXKACHUHU 3TOTO PACIUIABICHHOTO CIUTKA?

6. T'a3 moxm maBmenmeM P; m300apHO pacmmpuics u coBepmmin padory 25 JIx. Ha ckonbko
yBenuuuics o0bem raza?

7. Tepmommnamuueckoil cucteme nepeaano Q Jx terumorel. Kak M3MEHHTCS BHYTPEHHSSI SHEPTHS
CHCTEMBI, €CIM OHa coBepInia padory A?

8. Ilpm wuzorepmuueckom pacmupenun (T=const) razom Obina coBepuieHa pabota A. Kaxoe
KOJINYECTBO TEIUIOTHI Q coob1ieHo razy?

9.  Beramcnute KIIJI TemioBoi ManinHel, eciau Temneparypa Harpesarens 11, XxonoaunsHuka To.

10. Kaxoii momxHa ObITh Temmeparypa HarpeBatenst Ti, uroObl KIIJl aBurarenst coctaBisi m IpH
TEeMIIepaType XoJoauiIbHuKa To?

1 2 3 4 5 6 7 8

m [T, | T, | AT | Q Q| m | m T | T2 T,

KI °C °C K |xIxMJx T r |xlla| °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 1 100
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11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kakum crocobom — coBepiieHHeM pabOThl WM TEIUIONepenayeld M3MEHSETCS BHYTPEHHSISI SHEPrus
JIETAIH B CICAYIONMUX clydasx: 1) cTporaHue neranu; 2) HarpeBaHue JCTalld B MeUd Nepe]1 3aKaIKowu;
3) ObICTpOE OXJIAXKACHHE JCTAU B BOJIE (3aKaiKa)?
PaGoune ropsunx 1exoB HOCSIT KOMOWHE30HBI, TOKPHITHIE METAJUIMYECKUMU OJIECTAIIUMU YeITyHKaMHu.
[ToueMy OHUM XOPOLIO 3aLIUINAIOT YEIOBEKA OT Kapbl?
TennoBast anekTpocranmus MomiHocThio 2400 MBT motpebaser 1500t yras B wac. KakoB KIIJ]
craHuuu?
Jlis TOBBILIEHUS TBEPJOCTH M IMPOYHOCTH CTAJIBHBIX H3JIENMNA MPUMEHSIOT 3aKajky (HarpeB A0
HEKOTOPOH TeMIiepaTypsl C MOCIECIYIOIUM OBICTPHIM OXJaxaeHueMm). Kakoe KOoIM4YecTBO TEIIOTHI
HEO0O0X0MMO, YTOOBI HAarpeTh CTaIbHOM MOJIOTOK Maccoi 500r ot 17 mo 817°C? Beruuciaute, kakoe
KOJIMYECTBO TEIUIOTHI BBIIEISET MOJOTOK, €CIIM €0 OXJIAXAAIOT B XKHUJIKOM KHCIOpPOJE, TEMIEpaTypa
kotoporo -183°C. Y aenbHas TemtoemMkocTs ctainu 460 [Ix/ xr-°C.
Kakyto maccy kokca motpedyercs cxxeub, yToObl HarpeTs 10T uyryna na 10°C?
B mnmaBwnbHyto neus 3arpy3mwinu 2000 kr uyryna, B3aroro npu 20°C. Kakoe KOJIMYECTBO TEILIOTHI
3aTpadeHo B Hell Ha ero 1uiaBneHue? CKOJIbKO Jibaa, B3aToro mpu 0°C, MOKHO OBUTO OBl PacIIaBUTh 3a
CYET ATOTr0 KOJIMYECTBA TETIOTHI?
B mmaBunbHOM meun 3a OAHY IUIaBKY moiyuuiau 250 Kr amoMuHUs Tpu Temmeparype 660°C.
Omnpenenure, HACKOJBKO M3MEHWIACh BHYTPEHHSAS DSHEPIus allOMUHHUSA, €CIM €ro HaudajibHas
temmeparypa osina 20° C. Y aenpHas TEIUIOTAa IIaBJICHUs aFoMUHUS 3,9 MJIK/KT.
UyryH B JHMTEWHBIX IIeXaxX IUIaBIT B Ie4yaX, Ha3bIBaeMbIX BarpaHkamu. OrmpenenuTe KOJIUYECTBO
TEIUIOThI, HEOOXOAMMOE JUIsl IIJIaBKU OT UyryHa, JOBEAEHHOIO /10 TEMIIEPATYphl IUIaBJICHUSA. Y IeIbHAs
TeruioTa miasneHus ciiasa 138 270 Jx/kr.
JloM 4epHBIX METaJJIOB NEPEIIaBISIIOT B CTaJlb B MApTEHOBCKUX nevyax. Kakoe KoIm4ecTBO TEIUIOTHI
HeoOX0IuMO JJisi HarpeBaHusi U paciuiaBieHus 10 T craabHOro JIoMa, €CiiM HaudaidbHas TeMmIepaTrypa
ero 20°C? Temneparypa masnenus ctanu 1400°C.
Kakyro paboTy coBepIm uaealbHbI OHOATOMHBIN a3 M Kak MPH ATOM U3MEHUIIACh €r0 BHYTPEHHSS
SHEpTUs IPU U300apHOM HarpeBaHuu ABYX MoJjel ra3za Ha 50 K? Kakoe Komu4ecTBO TETUIOTHI MOTyYrT
ras B Ipolecce TernjaioooMeHa?
[Ipn agmaGaTtHOM paclimpeHHH Bo3dyxa Oblia coBepiueHa padorta 200 Jx. YUeMy paBHO M3MEHEHHE
BHYTPEHHEHN YHEPruu Bo3yxa?
WneanbHplil ra3 HarpeBajics NMpU MOCTOSTHHOM JABJIEHWH, MOTOM €ro JaBJICHHE YBEJIWYWIOCH NpU
MOCTOSSHHOM 00BbEeMe, 3aTeM TpHU TOCTOSIHHON TeMIepaTrype HaBieHHE Tra3a YMEHBIIHIOCH 0
nepBoHavanbHoro. Hapucosarts rpaduk B KoopAHHATHBIX ocax P-V.
WneanbHblil ra3 nomayuna koiauuectBo TeraoTsel 300 [k u coBepuma padoty 100 Ix. IIpu sTom kak
M3MEHUJIACh €T0 BHYTPEHHSSI SHEprus?
Temneparypa xonoannabHuKa TerioBoi MammHbl 300 K, remnepatypa narpeBatens Ha 300 K Gosnbiue,
4YeM y XOJIoAWIbHUKA. YeMy paBeH MakcuMaibHO Bo3MOkHbBIN KIIJ[ TermoBoit MammHb1?
Uemy paBHA BHYTPEHHSIS SHEPIHs 5 MOJIb OJTHOATOMHOTO MI€ANIbHOTO ra3a npu temneparype 47°C?
dopma npeacraBJieHus pe3yabTara:
BreInmonHuTh 3a1aHUe B TETPAIH IS MPAKTUYECKUX PaboT.
Kpurepum ouenku:

3a mpaBUIIHLHO BBIITOJHEHHOE 3a/IJaHHE BBICTABIISIETCS TOJIOKUTENbHAsS OLleHKa — | Gasu.

3a HeTMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — 0 OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB

Oyenxa «yoosnemeopumensvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB

Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

Pa3pnen 4 DuekTpoaMHaMuKa
Tema 4.1 DuekTpocraTnka
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IIpakTuyeckoe 3anaTue Ne6. Pemmenne 3a1a4 no reme «JIeKTPOCTATHKA»

HCJIL: C(l)OpMPIpOBaTB YMCEHUA MPUMEHATH IIOJTYYCHHBIC 3HaAHUA I PEIICHUA ITPAKTHYCCKUX 3ada4

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

T1P62, TIP66, TIP67,
JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MP8, MP10

MarepunanbHoe obecrnieyeHue:

UH/MBUYaJIbHOE 3aJJaHUEe, KOHCIIEKT JIEKIUH, CIIpaBOYHbIEC MAaTE€PUaIbI.

Yka3anmue:

IIpakTueckoe 3aHATHE COCTOMT M3 JBYX YacTed — TEOpPETHYECKOW M Ipaktudeckou. Ilocie
U3yYEHUs] TEOPETUYECKOro MaTepuajla MOKHO NPUCTYNaTh K BBIIOJIHEHHUIO MpakTHyeckod yactu. OHa
COCTOMT W3 JABYX M 0Oojiee 3amad JJIsi CaMOCTOSITETIbHOTrO BBINOJNHEHHUs. He 3a0biBaiiTe 0 mpaBUIBHOM
oopmienun pemienus. Ha BoloHEHHE IPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /1BA aKaJEMHUECKUX Yaca.

3aganue:

1. O3HakoMbTECh C KPATKUMH TEOPETUYECKUMHU CBEICHUSIMU
2. Pemmre 3amauv, caMOCTOSATEIBHO HWCIOJNB3YS NMPUMEPHl M KPATKHE TEOPETHUYCCKHE
CBEJICHMS.

ITopsinok BeINOJIHEHHS PadOTHI:
1. H3yuute u BeIUIIMATE GOPMYIIBI 110 TAHHOK TeMe:
2. Pa30epute npuMepsl pelIeHHBIX 3a/1a4
3. Pemmre caMoCTOATENBHO 3a/1a4U

KpaTkue Teoperndeckue cBeeHHs

F=p 9 9%
3akon Kymnona B Bakyyme: re Aneg
g 09 94

F g :
£r 4ree

3akon Kynona B cpene:

£
HanpsikeHHOCTB 35IEKTPUYECKOTrO MOJIS: @
E = | q ik q»
HanpsikeHHOCTD 3JIEKTPUYECKOT0 MOJI TOYEYHOTO 3apsa: e Sl
3akoH COXPaHCHUS DJIICKTPUYECKOTo 3apsaga: g = g1+ got+ ... + On,

'3

q

@r- g2 =Ag
Pa3HOCTh NOTEHIINAIOB:

[Toreniman ToueyHoro 3apsjaa: MxeE,r  Er
E A
CBs3b NOTEHIMAIA M HANIPSHKEHHOCTH:  d
C=—1
DJEeKTPOEMKOCTh KOHJICHCATOpa: @9
w-4@-9) _aU
2 2

DHeprus 3apsHKEHHOTO KOHJIEHCATOpA: -
CoennHeHne KOHAEHCATOPOB:

[TocnemoBarenbHOE COCTMHEHHE KOHIEHCATOPOB — COSIMHEHHE, TIPU KOTOPOM TOCIIE 3aPSIKH
OTpHUIATENHHO (MTOJIOKUTETHHO) 3apsbKeHHast 00KIIaAKa MPEIbITyIEro KOHAeHcaTopa COeIUHEHA ¢
MTOJIOKUTEIBHO (OTPHUIIATEIILHO) 3apsHKEHHOM 00KIaAKOM TOCIEYIOIIETO.
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|
—=—t—t.t— {_=ch
C.. C G C |

2 no=s

HapaJIJIeJIBHOC COCIMHCHUEC KOHACHCATOPOB — COCAUMHCHUC, ITPU KOTOPOM ITOCJIC 3apsAaKH BCC
ITOJIOKHUTECIIBHO 3apsKCHHBIC O6KJ'IaI[KI/I CO6paHI>I B OJIUH Yy3€J1, BCC OTPHULATCIIbHO 3apsS’KCHHEBIC — B )prroﬁ.

Coy = th', C.

EHIT

=C +...+4C,

IIpumepsbl pemeHus 3aaa4
1.-Kaxyio-padoTy-coBepluaeT TIoIe IpH epeMelleHHH -3apata-2- 10 K-

H3 TOUKH-C-TIOTeHIHATOM - 700 B -B-TouKy -¢ moTeHImanom-200B
Brrmucnenme: 1

Jamo Pemenmne
_ 3. A A=-210%Kn-(700-B-200B)-=1
g=2-10"Knf a-0, === 1 =110 %
@1=-T00BY 9
@=200B7 A=(o, —-0.)-q
17 42
¢ 4 1

2.-B-0OHOPOOHOM - 3NIeKTPHYSCKOM - [I0JIe- C- HAPOKeHHOCTRIO - 6- 107%- E -
K
TepeMemasTea-3apan-7-10-%-Kin-Ha-paceTognHe - 8 -cM-01 -y TIoM 607 K- THHIIM-
HanpakeHHOCTH. ‘ONpeIe HTh padoTy TIo TepeMelleHHIO -3Toro 3apaaa. |

JaHo wCHY Pemenne 0
E—6.10° H q 1 A=F-5-cosa, - F=E-q;-5=£; - A=E-g-f-cos-of|
En o |1 A=710°K16.105 2 810%:.0,5=9
g=7-10% K| |9 , K
£=8-cM-| 8-10MY| —1 6810 Tx=1,68M T
ae=60 o ol
A7 OtBet:-A=1 68MT%T .
o o

Penmrn 3agaun:
(n - Homep awezo sapuanma no cnucky)

1. Hanpsbxkenue Mexay HojirocaMu Oaraped akKyMyJsiTopoB N kB. kakoil 3aps] MOJy4UT KOHJEHCATOp
eMKocThI0 500 MKD, eciu ero COeTMHUTD C TOJII0CaMU 3Toi OaTtapen?

2. JIBe oiMHAKOBBIE HEOOJBIIHE MOBEPXHOCTH NIPH TPAHCTIOPTUPOBKE JICTAIICH TTOTYUHIIHA 3apsiIbI

6*10°Kn n -12*10°Kn, waxomsmmecs Ha paccrossHuM N cM apyr or apyra. Omnpenenure cuiry

B3aWMOJICHCTBHS MEXTy HUMH.

3. Ilpu nepemerenuu 3apsna 2 Kit B 2IeKTpHUECKOM T10JI€ CHIIBI, IEHCTBYIOIIME CO CTOPOHBI 3TOTO IMOJIs,
coBepmuiu padoty 8 [Ixx. Uemy paBHa pa3HOCTh MOTECHIIMAIOB MEXIy Ha4aIbHOW M KOHEYHOW TOUKAMH
nytu?

4. Tlpu mepeMeneHnn IEKTPUIECKOTO 3apsaa MEXIy ¢ TOYKaMU C Pa3HOCTHIO MOTEHIMAIoB 8§ B cHubL,
JEMCTBYIOIIME HA 3aps] CO CTOPOHBI AIIEKTPUUYECKOro MOJjs, coBepumin padboty 4 Jlx. YUemy paBeH
3apsia?
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5. HanpspkeHune Mexny AByMsI TOPM30OHTaJIbHO pacmlojokeHHbIMM IiacTuHamu 600 B. B mone stmx
IJIACTUH HAXOAWTCA B PABHOBECUHU 3apsKEHHAs TMBUIMHKA Maccou 3*10%r. PaccrosHue MEXY
mwiacTuHaMu N MMm. OnpeaenuTe 3apsii NbUTMHKY.

6. Kongencarop emkocthio 0,02 Mk® coeMHUIN C UCTOYHUKOM TOKa, B pe3yjibTaTe yero OH mpuoodpen
3apsn 10°Ko. Ornpenenure 3HaUCHUE HAMPSKEHHOCTH IMOJS MEX]y IUIACTUHKAMU KOHAEHCATopa, eciiu
paccTosiHue MEXTy HUMUA N MM.

7. B HEKOTOPOH TOYKE AJIEKTpHUYECKOro Nojst Ha 3apsan = 5 uKn npeiictByer cuna F = 4-10-7 H. Haiitu
HaAMPsKEHHOCTD 101 £ B TaHHOM TOYKeE.

8. Kakas HampsnmKeHHOCTh JIEKTPUYECKOro ot £ co3maeTcs 3apsaoM siipa Heona (Ne) q = 1,6-10™ Kz
Ha PacCTOSTHUH r=10"° m or 1eHTpa sapa’?

9. Ha paccrostnuu I = 5 ¢cM Jpyr OT JIpyra B BaKyyMe paclioIOKE€HBI IPOTUBOIIOJIOKHBIE 10 3HAKY 3apsibl
BenuuuHOM || = 7 HKn. HaiiTu HanpsokeHHOCTh JIEKTPHYECKOTro IMojs £ B TOYKE, HaXOSAIICHCS Ha
paccTosiHUU, @ = 3 CM OT MOJIOKHUTEIILHOTO 3apsijia u B b = 4 cM oT oTpuIarensHOro 3apsja.

10. B 0oaHOpPOIHOM 3JIEKTPUYECKOM IOJIE PACCTOSHUE MEXY JIBYMsI TOUKAMH BJOJb CHJIOBOM JIMHUU I
=N cM, a pa3HOCTb NOTeHHanoB Mexxay HumMu 100 B. Onpenenure HanpskeHHOCTD 1ouist E.
11.  Ilpu HanmpspKeHUM MeXy IlacTuHaMu KoHzaeHcartopa 200B pasHouMeHHbIe 3apsi/ibl Ha MJIACTUHAX

-4
paBHbl 107 Kii. YeMy paBHa 371€eKTpOEMKOCTh KOHAEHCaTopa?

12.Bbrumiciure SHEPruro 3JIEKTPUUECKOro OIS KOH/IGHCATopa AEKTPOeMKOCThi0 10 MKD, 3apskeHHOT o 110
Harpspxenust 10B.

13.  Kakas pabota coBepiiaeTcs npu nepemenieHu 3apsga 4,6 MKKi B 9J€KTpUYECKOM TOJE MEXIy
TOYKaMH C Pa3HOCThIO NOTeHIMAI0B 260 kB?
5 g -8
14 B 0HOpPOJIHOM 3JIEKTPUYECKOM IM0JIe ¢ HampsbkeHHocThio 18-10° £ mepememaercs 3apsa 7-10
Kn

Ki na paccrosHMe N cM 1oj yriom 60° K mHHEAM HanpspkeHHocTH. OmpenenuTts paboTy 1o
HepEMEILEHHUIO 3TOr0 3apsiia.

15. Onpenenutb eMkocTh 0atapeu Cgar, €ciu KoHAeHcaTopbl ¢ eMkocTsMu C1=10 n®, Co=15 n® u
C3=20 n® coeauHWIM: a) MocienoBarenabHO; 0) mapamienbHo. CXeMbl COeTUHEHHsS KOHIEHCATOPOB
HAYEPTHUTh.

®opma npeacTaBiaeHus pe3yJbTara:
BEIMOTHATE 3a/1aHUE B TETPAAN ISl IPAKTHYECKUX padoT.
Kputepun onenkn:

3a MpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMmpaBWIIbHO BBIIIOJHEHHOE AEHCTBHE, 3aJJaHNE BBICTABIIAETCS OTpULaTeIbHAas olleHKa — 0 OaoB.

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

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

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

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

Tema 4.5 DeKTpoOMarHuTHask UHAY KIS

IIpakTnueckoe 3ansaTue Ne/ Pemenne 3aga4 no reme «MarHuTHoe 1oJjie ¥ ero XapaKkTepUCTUKH.
MaruuTHasi MHAYKIUSD)

Hean: chopmupoBaTh MOHUMaHUE PoJU (GU3UKU B (HOPMUPOBAHMM Kpyro3opa U (pyHKIIMOHAIBHOM
IPAaMOTHOCTH 4YeJIOBeKa JUIsl peIIeHHs MPaKTHYECKUX 3ajiad; A OOBACHEHHs YCIOBHHA HpPOTEKaHUs
(bu3NUeCKUX SIBICHUH, yMEHUS BBIOJIHATh PacyeTHbIEC U rpaduyeckue 3aauu

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHNIO:
I1P62, I1PG6, I1PG7,
JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MP8, MP10
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MarepunanbHoe obecrnieyeHue:

WHIUBUIYAJIbHOE 3a/IaHKEe, KOHCIICKT JICKITUI, CIPAaBOYHBIC MaTEpHUAaIbI.

Yka3anue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX 4YacTed — TeopeThueckodl u mnpaktuyeckoil. [locrme
M3y4YEHUs TEOPETUYECKOro MaTepHalia MOXKHO HPHUCTYIMATh K BBIMOJHEHUIO MpPaKTH4YecKor yacTu. OHa
COCTOMT W3 JBYX W Oojee 3aaad JJIsi CaMOCTOSITEIHHOTO BBINMOJIHEHUs. He 3a0pIBaiiTe O MpaBHIIBHOM
odopmitennu pemieHus. Ha BEIOTHEHNE MPAKTUYIECKOTO 3a/IaHUsI OTBOJIUTCS JIBA aKaIEMUYSCKUX Yaca.

3aganue:

O3HaKOMbTECh C TEOPETUUECCKUMH CBEJCHUSIMU UCTIOJIB3YS CCBUIKY
https://znanium.com/catalog/product/1012153, §43,44, Beiucas GOpMyIIbI OTMEYCHHBIE
ckoOkamu , Hartpumep( 43.1)

Pemnre 3amaum, camMoOCTOSATEIBLHO HCIOJB3YS IPUMEPHl M KpPaTKUE TEOPETHUYECKUE
CBC/CHHSL.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
1. HSy‘lI/ITe W BBIITUIIUTC (I)OpMy.]'ILI 0 JJAHHOM TeMeE B BHJIC KpPaTKOIr'o KOHCIICKTa

2. Pasbepute nmprMepsl peNICHHBIX 3a/1a4
3. Pemmre caMmocTOSATENHHO 3a1a9U

ITIpumepsl penieHus 3aaa4

. . 2
1. IIpoBoaHMK € cUJIOM TOKa SA MOMENIEH B OAHOPOJAHOE MarHUTHoeE mnoje ¢ uHaykuuen 1-10°TA.
VYron Mexly HalpaBJI€HUAMH TOKA U MOJIA 60°. onpenenure JUITMHY TIPOBOJIHMKA, €CIIU TI0JI€ ICUCTBYET Ha
N -2
Hero cuioit 2-10°H.

Hano: Pemienue
I=5A F=B-I-€ sino. >(= F ;
B-Isina
B=1-10TA
o =60°
— -2
, (= 200°H g4
F=2-10“H 1.107°Ta-0.87-5A
-7
- o
sin 60°~0,87 OtBert:. €=0,461m.

2. Kakas cuiia geiicTByeT Ha 2JEKTPOH, JIETALINI B OAHOPOJHOM MAarHUTHOM IoJie ¢ uHAyKuuen 1-10°
2 TA NEPIEHAUKYJIAPHO JIMHUAM MarHUTHOM MHIYKLHUH CO CKOPOCTBIO 3:10° M/C, 3aps]l JIEKTPOHA e=-
1,610 Ko

Hano «CH» Pemenne

v=3-10%m/c Ha omekTtpoH, [BWXymuiics B
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B=1-10°TA MarHUTHOM MOJie, IEUCTBYET cuia

4=90° Jlopenua:

e=-1,6:10"Ku. Fa=B-fd-v-sina

= FA=1-10°TA"1,6:10™ Kir-3-10°m/c=
4,8:10™°H

OrBer: 4,8-10'15H
PemmnTh 3a1a4M CaAMOCTOSITEIHLHO
(n - Homep saweco eapuanma no cnucky)

1. Ha npsmonuHelHbINH MPOBOAHUK C TOKOM 1,5 A B 0IHOpOAHOM MarHUTHOM mone ¢ unaykuuei 0,4 TA
neiicreyet cuna ,n H. Onpenenure MHY NPOBOJHUKA, €CJIU OH PacojioxkeH 1noj yriaoM 300 K CHIOBBIM
JUHUSAM.

2. Kakas cuna neficTByeT Ha IPOTOH, JISTSIIUN B OHOPOTHOM MarHUTHOM moJie ¢ uHayknuei 4-103 TA
MEPIEeHIUKYISAPHO JUHUSIM MarHUTHOW WHAYKLUHUU CO CKOpocThio 2-105m/c. 3apsn mpotona q=1,610-
19KA.

3. aiite onpenenenne MarHuTHON MHIYKIMU. B Kakux eanHuIax oHa n3Mepsercs? 3amullinTe eIuHUILY
MarHMTHON UHYKIIMU Y€PE3 OCHOBHBIE

4. enuHuLbI U3MepeHus B cucreme CH.

5. DNeKTpoH JABHKETCS B BaKyyMe cO ckopocTbio 3-106 M/C B OJHOPOJHOM MAarHUTHOM IIOJIE C
nnaykuuen B = 0,1 Tn. Yemy paBHa cuna F, neiicTByromas Ha 3JI€KTPOH, €CJIA YTOJI MEXY HallpaBIE€HUEM
CKOpPOCTH

6. ¥ TUHUSMU MarHUTHOW MHAYKUIUU paBeH 9007

7. llpsaMonuHEWHBbII TPOBOJHUK, MO KOTOpPOMY HIeT ToK cwiod 10 A, momemieH B OJHOPOJIHOE
MarHuTHoe noje, MHaAykuus koroporo 0,3Tn. Yrom mexay HampaBlI€HHEM TOKAa U BEKTOPOM MarHUTHOMN
nHaykuuu pasel 300.

8. C xakoii cunoii F neficTByeT MarHuTHOE MOJI€ Ha yY4aCTOK MPOBOIHUKA JUTHHON N M?

9. OmpenenuTe MarHUTHBIA TIOTOK, MPOXOASIINNA Yepe3 MPSIMOYTOIBHYIO paMKy CO CTOPOHaMH 2X5 cM,
€CJIM OHAa NOMELIEHAa B OJHOPOAHOE MarHuTHOE noje ¢ uHaykuuen 4:-10-3TA nox yrimom 300 k nuHUAM
WUHIYKIMH TTOJISL.

10. B omHOpoaHOE MarHUTHOE MoOJie, UHIYKIUsS KoTtoporo 1,26-10-3 TA, momemnieH npsMoil IPOBOJAHUK
JUIMHOW n cM. OnpenenuTe cuily, JEHCTBYIOIIYI0 HA IMPOBOJHUK, €CIU IO HeMy TedeT Tok 50 A, a yrou
MEX/1y HallpaBJIEHUEM TOKa BEKTOPOM MHAYKLMU cocTaBisieT 30°.

11. TTpoBoanuk ¢ cumoi Toka 5,0 A MOMeIIeH B OTHOPOITHOE MarHuTHOE ToJie ¢ uaaykuei 1,0-10-2 TA.
VYron mMexny HampasieHUsAMHU TOKa U noist 60°. OnpenenuTe akTUBHYIO JUIMHY NPOBOJHHUKA, €CIIM IOJIE
nercTByeT Ha Hero cuiton 2 10-2 H.

12. Kakyto paboTy coBepmiaeT OJHOPOJAHOE MarHUTHOE mose naayknuei 1,5-10-2 TA npu nepemenieHnn
Ha paccrossHue 0,2 M NPOBOJHMKA JUIMHOM 2M, IO KOTOpoMy TeueT Tok 10 A; ecnm nepemenieHue
MIPOUCXOAUT BAOJB AcicTBUsA cui? IIpoBogHUK pacnosioxkeH nox yriaom 30° K HalpaBJICHUIO TOJIA.

13. HaiinuTe MHAYKIMIO MarHUTHOTO IOJIs, B KOTOPOM MaKCHMaJbHBII MOMEHT CHWJI, JEHCTBYIOIIMX Ha
paMKy ¢ TokoM B 3,0 A, paseH 1,5 H-m. Pazmepsl pamku 0,05X0,04 M, 4uC10 BUTKOB PaBHO N.

14. B omHOpogHOM MarHUTHOM moie ¢ umHAyknuen 0,25 TA HaxoauTcs MPSIMOIWHEHHBIA MPOBOIHUK
mHOW 1,4 M, Ha KoTopeli geiictByer cwia 2,1 H. Onpepenure yronm Mexay NPOBOJAHUKOM M
HaIpaBJIEHUEM BEKTOpPa UHAYKLIMA MAarHUTHOT'O OJIs, €CJIU CHJIAa TOKA B IPOBOJHUKE 12 A.
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15. Yemy paBHa cuia TOKa B IpSIMOM IPOBOAHUKE IIMHOMN 1,0 M, IOMENIEHHOM B OJJHOPOJHOE MarHUTHOE
nose ¢ uaaykuuen 1,5-10-3 TA, eciiu Ha 3TOT MPOBOJHUK CO CTOPOHBI MoJiA AercTByeT cuna 2,1-10-3 H?
VYron Mexay HanpaBJIe€HUEM 3JIEKTPUUECKOI0 TOKa U BEKTOPOM MHAYKLIMU paBeH 45°.

16. Ha oOMOTKYy poTopa 3JeKTpOJBUTATENs MPU MPOXOKICHUH MO MpoBoAy Toka 20 A neilcTByeT cuia B
40 H. Onpenenure BeTUYNMHY MAarHUTHOW MHAYKIIMM B MECTE PACHOJIOKEHUS MPOBOA, €ClId ero JiuHa 20
cM. OOMOTKa COAEPKUT N BUTKOB.

17. DneKkTpoH ONMCHIBAET B MarHUTHOM IOJI€ OKPYXHOCTh paguycoMm 4,0-10-3 M. CKOpOCTb IBHUKEHUS
3JIEKTPOHOB paBHa 3,5-106 M/c. HaliquTe WHIyKITMIO MATHUTHOTO TTOJISL.

18. TIpoton mBuxketcs co ckopocthio 1,0:-106 M/c mepneHIUKYIIPHO OTHOPOJHOMY MAarHUTHOMY TIOJIO C
unaykiued 1,0 TA. Halinure cuny, JeHCTBYIOLIYIO Ha MPOTOH, U PAaJUyC OKPYKHOCTH, IO KOTOPOUM OH
JIBUIKETCA.

19. DnekTpoH BiEeTaeT B OJAHOPOJHOE MArHUTHOE ToJie, WHAyKIUs kotoporo 2,0-104 TA,
NEPIEHANKYISIPHO CUJIOBBIM JMHHUAM cO ckopocThio 1,0 106 m/c. Berumcaure paamyc OKpYKHOCTH, IO
KOTOpO# OyJIeT IBUraThCs JIEKTPOH.

20. Kakast cuia neiicTByeT Ha 3JEKTPOH, JIETAIIMNA B OMHOPOJHOM MarHUTHOM 1oJie ¢ uaayknuei 1,0-10-2
TA nepneHAUKYISPHO JIMHUAM MarHUTHOM MHIYKIIUHU cO CKOpocThio 3,0-106 m/c?

21. DnexTpoH, ABHTasChb CO CKopocTbio 3,54-105 m/c, momagaeT B OJHOPOJHOE MArHMWTHOE IOJIE C
uaaykuuend 2,0-10-5 TA nepneHaukyiaspHO K €ro CWJIOBBIM JIMHUSAM U MPOJOJKAET JIBUKEHHUE 10
OKpYyXHOCTH paauycom 10 cMm. Haiinure ynenbHbIi 3apsij 31€KTpOHA, T.€., OTHOLIEHHE €ro 3apsia K Macce.
22. TlpotoH, umeroniuii ckopoctsb 4,6-105 m/c, BieTaeT B 0IHOPOJHOE MarHUTHOE ToJie ¢ uHAykuuen 0,30
TA nepneHauKyIsspHO MAarHUTHBIM CHUJIOBBIM JIMHHUAM. PaccuuTaiiTe paguyc OKpPYKHOCTH, 1O KOTOpOM
OyZeT nBUraThCs MPOTOH.

23. TIpoTOoH ABWXKETCS B OJHOPOJHOM MAarHUTHOM Toie ¢ uHayknumed 3,4:-10-2TA B miockoctH,
MEPIEeHIUKYIAPHOM K CHIOBBIM NUHUSM. Ompenenure paguyc TPaeKTOPUH MPOTOHA, €CIU JBHKEHUE
POKMCXOUT B BakyyMe 3,3-10° m/c.

24. B ogHOpoJHOE MarHUTHOE Mosie ¢ uHayknuen 8,5-10-3 TA Bnetaer a5mekTpoH co ckopocThio 4,6-106
M/C, HaIpaBJICHHOM NEpNEeHIUKYISIPHO K CHUJIOBBIM JUHUAM. Omnpenenutre cuily, IEMCTBYIOLIYIO Ha
AJIEKTPOH B MATHUTHOM I10JIE ¥ PaJNyC AYTH OKPYXHOCTH, II0 KOTOPOM OH JIBUKETCSI.

25. B marnutHOe mose ¢ uHayknumerd 0,5 TA B HampaBieHHH, COCTaBISIOMIEM yron 45° ¢ JIHHUAMHU
MHAYKIUH, BJIETAET 3JIEKTPOH co cKopocThio 2,0-106 M/c. Onpenenute cuily, JeMCTBYIOIIYIO Ha HETO.

26. B mMarHuTHOE TOJIe B HANpPAaBICHWU, MEPICHIUKYISIPHOM JIMHUSM WHIYKIWHU, BJIETAaeT MPOTOH CO
CKOpPOCTBIO 3,2° 10° m/c. Haiiure WHAYKIHIO 3TOTO IOJIsI, €CIIU NMPOTOH OMKMCANl OKPYKHOCTh paguycom 10
CM.

27.  3ajaym Ha NOCTPOEHHMS:

CnpelenrTe HAaNpaENeHWE OEM¥EHMA NPOEOAHWKS C TOKOM [CHMNa AwMOepa)

— " W W H ® H
T I S W W W :{ H
® o o ¥ I ¥
[N s J ® —
N H o o H X H
® o o ® ® H
W W W :{ }{ H
.
OTEET: OTEET: OTEET:
CnpenendTe NONAPHOCTE CnpenendTe HanpagneH4Me [YKasuUTe NTMHUH
MarHiTa TOEa B NMEOBOOHHEES METHWTHOrO NonA
| i
l g —
OTEET. OTMETE Ha MarHuTe |DJTEET: OTEET:
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28. Cpopmynupyiite 3aauy U pelIuTe ee

(I)opMa MpeacTaBjJacHUd pedyjabTara:
BreimonauTs 3a7anue B TETpaau OJi MPAKTHUICCKUX pa60T.

Kpurepun oneHku:
3a MpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BHICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBWIILHO BHITIOJHEHHOE JEHCTBHE, 3aJJaHNE BBICTABIIETCS OTpULaTeabHas oleHka — 0 6aos.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmagnaemcs 3a 80 — 89% npaBUIIBHBIX OTBETOB
Oyenka «yooenemeopumensHoy svicmasisiemcs 3a 60 — 79% npaBUIBLHBIX OTBETOB
Oyenxa «Heyoosiemeopumenbvhoy svicmasisiemcs 3a Menee 60% npaBUITBLHBIX OTBETOB

Tema 4.5 DileKTPOMArHUTHAS UHAYKIUS

IIpakTnueckoe 3ansitue NeS. Pemenue 3a1a4 no reMe «JIeKTPOMAarHUTHAS MHAYKIHS.
CamonHaykuus»

Hean: cdopmupoBaTh MNOHMMaHHE pOJAM (U3MKM B (HOPMUPOBAHMM KpPYro3opa BiaJieHUE
OCHOBOIMOJIAraloMMU (PU3MYECKUMH TOHATHSIMHU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHM M TEOPUSMHU; YMEHUS
BBINOJIHATH pacyeTHbIE U rpaduuecKre 3a1a4u

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62, I1PG6, I1PG7,

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

MarepunanbHoe obecneyeHue:

HHIWBUAYAJIBHOC 3aJIaHUC, KOHCIICKT HeKHHﬁ, CIIPAaBOYHBIC MaTCpHUAJIbI.

Ykazanue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JBYX YacTed — TeopeThdeckol u mnpaktuyeckoul. Ilocrme
M3Yy4YEHUs TEOPETUYECKOro MaTepHalia MOXKHO HPHUCTYINaTh K BBIIMOJHEHHUIO MpakTH4eckol yactu. OHa
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COCTOUT M3 JBYX U 60JI€€ 3agady JJji1 CaMOCTOATCIBbHOI'O BBITIOJTHCHUA. He 336BIBaﬁTe O MpaBHJIbHOM
O(bOpMJ'IeHI/II/I pEeIICHUA. Ha BrmosnHeHnE IMPAKTUYCCKOr'o 3aJaHUs OTBOAUTCA ABAa aKaACMHNYCCKUX Haca.
3aganmue:
1. OsnHakoMbTECH C KpaTKUMH TEOPETUICCKUMU CBCACHUAMMA HUCIIOJIb3Yys CChLUIKY
https://znanium.com/catalog/product/1012153 ,52§ u kpatkyro 3amuch GopmyI1 HIKE
2. Pemnte 3aga4yd, CaMOCTOSATCIIBHO HMCIIOJNB3yd IIPUMEPBI M KPATKHUC TCOPETHYCCKUC
CBCACHHUA.

HOpﬂI[OK BBIINMOJTHCHUA paGOTBI:
1. U3yuwre u BeIMUIUTE HOPMYJIBI 10 JAHHOU TEME:
2. Pasbepute npuMepsl pelIeHHBIX 3a/1a4
3. Pernte caMocTOSATENBLHO 3aJadyu
4. OrterbTe Ha Bompockl Tecta https://znanium.com/catalog/product/1012153, cTp331.

Kparkue Teopernueckue cBeIeHHs

3axon aneKkmpomMacHUMHOU UHOYKYUU:

OJC MHAYKIMK B 3aMKHYTOM KOHTYpE paBHA IO MOJYJIO0 CKOPOCTH M3MEHEHHUs MAarHUTHOTO TMOTOKa
AP , rae & — OJC unnykuuu, B; AD= Or-®; —

qgepe3 MOBCPXHOCTH, OTPAHUYCHHYKO KOHTYPOM: o —
1

HU3MCHCHHUEC MAarHMTHOI'O IIOTOKaA, B6, At — MMPOMEIKYTOK BPEMCHHU, B TCHCHNEC KOTOPOI'O IIPOU3OIIIO JAHHOC

HU3MCHCHHUC, C, AD| _ CKOPOCTb UBMCHCHUA MAaIrHUTHOI'O I1IOTOKA, ﬁ
At c
C YUYC€TOM HaAIpABJICHUSA UHAYKIITMOHHOI'O TOKA 3aKOH 3aIIMCBhIBACTCA TAK: o — _@.
At

Ecnu 3aMkHYTBHIM KOHTYp cocTouT uM3 N mociieoBaTeabHO COEIMHEHHBIX BUTKOB (HampuMmep, B
A0
At

COJNICHOUJIE) ¢ = —N-Z—, rae N —9icio BUTKOB.

Pasznocte moteHimanoB U Ha KOHIAX MPSIMOJIMHEHHOTO NPOBOMHHMKA JUMHOW |, mBIOKyIerocs co
CKOPOCTBIO 0 B OJTHOPOJTHOM MarHMTHOM I10JI€

U = Blvsina.,
IZI€ 0. — YToJl MEX]ly HallpaBJICHUSIMA BEKTOPOB CKOPOCTU 0 M MArHUTHOM
uHayKuu B

ONEeKTpUYECKU TOK, MPOXOJAIMM 10 IPOBOJHUKY, CO3JAET BOKPYT HEro MAarHUTHOE MOJe€.
MarsHuTHBI MOTOK CKBO3b ILIOIIAb NOBEPXHOCTH, OTPAHHUYEHHYI0 CaMUM KOHTYpPOM, MPONOPLHOHAIEH
cuJie TOKa B KoHType: @=L-1.

Koadduunent nponoprpionansHoctu L Ha3biBaeTcs undykmusHocmoio KoHTYpa: [L]= {12} = Bjé =

I'a (rewpm).
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3HayeHHe MHAYKTUBHOCTH 3aBHCUT OT Pa3MepoB U (OpMBI IPOBOJHMKA, & TAK)KE OT MarHUTHBIX
CBOHUCTB cepsl, B KOTOpoii oH HaxonuTcs. DJ]C caMOMHAYKIMHU 1O 3aKOHY 3JEKTPOMAarHUTHOW MHIYKIUU
paBHa:

:_Lﬂ, T.K. ¢ = A(D,

Eis At s~ 4t

rae A1=l,-1; — u3MeHeHne CUITbl TOKa B IPOBOJIHUKE, A
At — BpeMsi ero u3MeHeHus, C;

il — CKOPOCTb UBMCHCHUS CUJIBI TOKA, A .

At c

2
DHeprus MarHUTHOTO OIS POBOHMKA ¢ ToKoM: vy~ L1, [JIx]
2

Pemiurs 3a1a4u caMOCTOATEIBHO
(n - Homep sawezo éapuanma no cnucky)

1. Ha ckonpko M3MEHWJIAch CWJIa TOKa B MpOBOJHHUKE, eciu 3a 0,1 ¢ B MpOBOAHMKE, WHIYKTUBHOCTH
kotoporo 4 I'n, nosiuiace IJC camonnaykuuu pasHas 12 B?

2. 3a KakoW MPOMEXYTOK BpEMEHH MarHUTHBIN MoTok n3MeHwmics Ha 0,01 B0, eciii B KOHType BO3HHUKAET
S/1C nnaykuuu n B?

3. MarnuTHoe moJje Karymku ¢ nHIykTuBHOCTRIO 0,2 ['H 0Onamaer sueprueit 0,4 JIx. Yemy paBHa cuia
TOKa B KaTylke?

4. Omnpenenure SHEPrui0, 3alacaéMyl0 B MarHUTHOM TI0J€ HWHAYKTOpPA, KOTOPBIM MCIONb3yeTCs B
YCTQHOBKE JUIsl MarHUT HUMITYJIbCUBHOTO (opmoBanus. MuayktuBHocTh kKatymku 7,0-10-7 I, cuna
paspsnHoro Toka 1,45-105 A.

5. Kakoif moTOK MarHUTHOM MHIYKIMU CO3/Ja€TCsl B KOH Type DJEKTPUYECKHUM TOKOM, €CIIM MpPHU €ro
yMeHbIleHnu A0 Hyis 3a 0,01 ¢ B KOHTYpe BO3HHMKAET 3¢ caMOMHAYKIIUU paBHas 30 B?

6. OmpenenuTe SHEPrHI0 MAHUTHOTO MOJIS KAaTYIIKH, B KOTOPOH MpH cujie Toka 6,8 A MarHUTHBIA MOTOK
pasen 2,5-10-3 BO.

7. 3a KaKkoil MPOMEXYTOK BPEMEHHU B KaTyIIKe ¢ MHAYKTUBHOCTHIO 0,28 I MpoMCX0oANT HapacTaHUE CHUJIbI
TOKa OT HyJIs 10 9,6 A, eciny IIpH 3TOM BO3HHMKAET CPENHSAS 31C CAMOMHAYKLIMHU, paBHas 38,4 B?

8. IIpoBomHWK AIMHOH N M TepeMeniaeTcss B OJHOPOJHOM MarHUTHOM mojie ¢ mHaykmued 0,2 TA.
JIBI>KEHHE MPOBOJHUKA MPOUCXOAUT €O cKopocThio 10 m/c mox yriom 45° K MarHUTHBIM CHUJIOBBIM
muHusAM. HaliquTe 51¢ MHIYKIIUN, BOSHUKAIOIIYIO B IPOBOHHKE.

9. Kakoif MarHUTHBINA MOTOK MPOHU3BIBAET KOHTYP, €CJIU NMPH PABHOMEPHOM HCUE3HOBEHUH MAarHUTHOTO
MOJISl B TEUEHHE N C B KaTyIIKe MHAYLUpPYeTcs 3AcC, paBHas 0,02 B?

10. Kakoii MarHUTHBII MOTOK MPOHM3BIBAET IUIOCKYIO MOBEPXHOCTH IUIOMIAJbI0 3 CM2 MpPU HUHIYKLIUHU
noiist 0,24 TA, ecniu HopMalib, K TOBEPXHOCTHU PACIIONIOKEHA MOJ1 yIiioM 60° K BEKTOPY WHIYKIIHH.

11. Onpenenute MHAYKTUBHOCTH KATYIIKH, €CIIM MpPHU YBEIWYEHUH TOoka B Hell Ha 2,2 A 3a 50-10-2c
MOSABJISIETCA CPEITHSIA DAC CAMOMHIYKIUH, paBHas 1,1 B.

12. B npoBonnuke anuHoit 0,5 M, IBMKyIIEMcs co cKopocThio 3,0 M/C IepneHIUKYISAPHO CUIIOBBIX JTMHUHN
OJTHOPOJTHOTO MarHUTHOro noJis, Bo3Hukaer J/(C 6,0-10-2 B. Onpenennre HHIYKIHIO MarHUTHOTO ITOJIS.
13. Onpenenute MarHUTHBIM TOTOK, MPOXOIAIIMN yepe3 MPSMOYTOJIbHYIO IUIOMIAJKy CO CTOPOHAMHU
20x40 cwm, eci OHa TIOMEITEHa B OJTHOPOJTHOE MarHUTHOE Tosie ¢ uHaykiuen 5,0-10-2 TA mox yriom 60°
K JJMHUSAM WHYKIUH TOJISL.

14. Omnpenenute DJC unaykuuu, Bo3OykaaemMyto B KOHType, eciu B HeM 3a 0,01 ¢ MarHUTHBIN MOTOK
paBHOMepHO ymeHbInaercs 0,5 1o 0,4 BO, uto6s! B koHTYpe Bo3Oyxnanace DJ1C unayknuu 3,8 B.
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15. Omnpenenure NPOMEXYTOK BPEMEHH, B TEUYEHHE KOTOPOTO MArHUTHBIM MOTOK, MPOHU3BIBAIOIIMIA

KOHTYD, noipkeH yBenuauthes ot 0,01 go 0,20 B6, uto6s! B KOHTYpe Bo30y)knanack I/1C naayknuu n B.

16. Omnpenenute D/1C MHAYKIMM HAa KOHIAX KPBUIHEB CaMOJIETa, MMEIOUINX JIUHY 12 M, €CII CKOPOCTb

€ro Ipu ropu30HTAILHOM 1osere 250 m/c, a BepTUKaJIbHAs COCTABIISAION[asi MAarHUTHOM MHIYKIIUU 3€MHOTO

marueTusma 5,0-10-5 TA.

17. B ogHOpogHOM MarHUTHOM mose moja yrioMm 30° K HampaBieHUIO BEKTOpa WHAYKIIMH, BEIMYMHA

kotoporo 5,0-10-3 TA, aBmkeTcss MPOBOJIHUK CO CKOPOCTHhIO 10 M/C; BEKTOp CKOPOCTH NEPIICHIUKYISPCH

MpOBOJHUKY. OnpenennTe JIMHY NPOBOJHUKA, eciu B HeM HaBoautcs D/C, paBuas 2,5-10-2 B.

18. Tpaktop obmero HaszHauenus K-700 wumer co ckopocThio 28 km/4. Ompenenute pasHOCTH

MOTEHIIMAJIOB Ha KOHIAX IMEpeAHel OCH, eClIM AJMHA ee OKoJo 2,6M, BepTHKalbHas COCTaBISIOLIAS

MarHMTHOTro noss 3emiu 5,0 10° TA.

19. Yemy paBua DJIC camMOMHAYKIIMH, BO3HHKAIONIAs B KaTylIKe C HMHIYKTUBHOCThIO 2,0-10-2 I', B

KOTOpoO# Tok cuioit 7,5-10-2 A ucyesaer 3a n c?

20. MarnuTHOe 1oje KaT yimku ¢ uHAyKTuBHOCTRIO 0,1 ' o6nagaet sueprueit 0,8 k. Uemy paBHa cuia

TOKAa B KaTyIIKe?

21. IlpoBonouHas mOpAMOyroiibHas pamka co ctopoHamu 20 u 30 cM pacmoyiokeHa B OJHOPOIHOM

MarHuTHOM TI0JI€ Y TIEPIEHANKYIISIPHA CUJIOBBIM JIMHUSAM. OTnpeaeuTe WHIYKIIUIO 3TOTO TMOJs, €ClIU MPU

ero ucuesHoeHuu 3a 1,2-10-2 ¢ B pamke HaBoautcs cpeansis DJC 3,5 mB.

22. Yemy paBHA WHIAYKTUBHOCTbH KAaTYIIKH, €CIIM MPOTEKAIOMNN 10 Hell Tok cuioi 0,15 A co3maeT moTok

MarHuTHO# uHaykmu 7,5-10-3 B6?

23. Yemy paBHAa MHAYKTHBHOCTH IIPOBOJHMKA, B KOTOPOM TIpW BO3pacTaHuu Toka oT 1,5 mo 1,8 A3anc

B0o30yxkaaerca DJIC camonnaykuuu 0,9 B?

24. 3a xakoil IPOMEKYTOK BPEMEHHU B KOHTYpe MHIYKTHBHOCTHIO 2,0-10-5 I' mpu m3menenuu toka Ha 0,5

A Bosnukaet DJIC camonnaykuuu 10 B?

25. OmpenenuTe MHAYKTUBHOCTh KaTYIIKH, ecind npu Toke 3,0 A MarHuTHOe mojie B Hed oOiamaer

sHepruei 6,0-10-2 JIx

26. DnexTpuveckas Ienb coOpaHa 1Mo cxeMe, MpeICTaBIeHHON Ha pucyHke. COMpOTHUBIICHNE yYacTKa IEMH
1 paBHO comnpoTHBIEHHUIO ydacTka 1enu 2. CpaBHUTE TOKH, KOTOPBIE MOKaXYT aMIepMeTpsl A1 U Aj
cpa3y mocie 3aMbIKaHUs KJIH0Ya.

D)
(A ——

\

Paznen 5 Kosiebanust 1 BOJTHBI
Tema 5.2 DileKTpOMarHuTHbIE KOJICOAHUSI H BOJTHBI

IIpakTnyeckoe 3ansaTHe Ne9 PemieHue 3a1a4 Ha BUAbI CONPOTHBJICHUI B LeNsIX MepeMeHHOI0 TOKA.
®opmy.bl TpaHcopmaTopa

Heab: chopmupoBaTh MOHUMaHKUE posid (PU3MKK B POPMHUPOBAHUU KpPyro3opa U (pyHKIHOHAIBLHOM

IPAaMOTHOCTH 4YeJIOBeKa JUIsl peIleHHs] MPaKTHYECKUX 3ajiad; A OOBACHEHHs YCIOBHHA HpPOTEKaHUs

(bu3NYeCKUX SBIIEHUN, YMEHMs BBIIOJHATH pacyeTHble U TrpapuuecKkue 3aqauyd, U3YYUTh CBOOOIHbBIE

ANEKTPOMArHUTHBIC KOJIeOaHHUs B KOHTYPE, BUIBI COMPOTUBIICHUS B MU MMEPEMEHHOTO TOKA, UX OTIMYHUS
1 0COOEHHOCTH.
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62, TIPG6, ITP67,

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

MarepuajibHoe o0ecnieyeHue:

WHIUBUYAJIBHOC 3aIaHUC, KOHCIICKT HCKHI/Ifl, CIIPaBOYHBIC MATCPUAJIbI.

Yka3zanmue:

IIpakTueckoe 3aHATHE COCTOMT M3 JBYX YacTed — TEOpPETHYECKOW M Ipaktudeckou. Ilocie
U3yYEHHs] TEOPETUYECKOro MaTepuaja MOKHO NPUCTYNaTh K BBIIOJIHEHUIO NpakTHyeckod yacTu. OHa
COCTOMT M3 JABYX M Oojee 3agad Uil CaMOCTOSATEIbHOTO BhINOJHEHHs. He 3a0bIBailiTe 0 IpaBHIBHOM

O(bOpMJ'IeHI/II/I pELICHNS. Ha BrimmosHeHME MMPAaKTUYCCKOI'O 3aiaHUA OTBOJUTCA ABA aKaJICMUYCCKHX YacCad.

3aganmue:

O3HaKOMBTECH C TEOPCTUUCCKUMHU CBCACHUAMU HUCIIOJIb3Ys CCBIIKY
https://znanium.com/catalog/product/1012153, §54,55, 56 BbinmcaB Gpopmysibl

OTMEUYCHHBIE CKOOKamu , HarpuMmep( 54.1)
Pemmte 3amaun, CamMOCTOSITENILHO WCIONB3yS TPUMEPHl U KpPAaTKUE TEOPETHYCCKHE

CBCACHHUA.

Ilopsinok BbINOJIHEHHS PadOThHI:

1. H3yuute u BeIMUmmMTE GOPMYIIBI IO JAHHOH TeMe B BHJI€ KPATKOTO KOHCIIEKTa

2. Pa3bepute mpuMepsl pelIeHHBIX 3a7a4
3. Pemmre camocTosTENHHO 330291
4.

BemmonauTte  TecT

[Tepemennstit Tok; ctp 336 Tpanchopmarop

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

KpaTKne TCOPETUYECCKHUE CBCACHUA

TpaHchopmarop
BHIBI HOBBIIAIOIINHN MMOHIDKAIOIINHN

Ornpenenenue Tpanchopmarop, vy | Tpanchopmarop, |y
KOTOpOTO YHUCIJIO | KOTOPOTO YUCIIO0
BHUTKOB BO | BUTKOB BO
BTOPUYHOM OOMOTKE | BTOpUYHOI 0OMOTKe
Oomplle, 4YeM B | MEHbIlE, YeM B
IIEPBUYHOMN IIEpBUYHON

PucyHox 3
Koadpounuent n<l n>1

CTp

334
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Tpanchopma poe_e U 1S,
& w, U, | 1
KNA tpaHcdopmaTtopa P
ﬂmpaHL‘(])op,wanopa = Fn : 100% ~ 99%
3

COHpOTI/IBHeHI/IH B ICTIN IIEPEMECHHOT'O TOKAa

[Tpubopsr Pesucrop Karymky naayktuBaocteto L | Konaencarop emkoctsio C
conpoTuBiieHueM R
Cxema R L I c
—— AR
==
U 4
U 0 =-0 i 2
O~ 0
I1(t) = I,sinax U, . T . r
Cuna Toka () =1y 1(t) = —2sin(et — %) 1(t) = CUwsin(ot + )
oL 2 2
Cnsur da3 0=0 Y,U usmensiercs B | Hanpsokenue onepexaer Tok | HampsbkeHue oTcraer ot
OJIMHAKOBBIX (hazax, a oiL. | ga ¢ =2~ =90° Toka Ha ¢ =2~ =90"
2 2
JHEPTHUsl PACXOIUTHCS Ha
TEIJIOBOE JICWCTBUE TOKA
Conportusie
HUE
14
R:p_0(1+at) Xc:i
1. popmyna S
XL:C!) L
R |
2. 3aBHCHMOC
Th e R,
COIIPOTUBJIICH RL
150{0) oT 0 >
JacToTa @ 0 pré
©
0 ®
3. "
HIYKTUBHOE —
orpezieNieHue —
pen AKTHBHOE CONPOTUBIICHHE, EmkocTHOE -
COMPOTUBIICHHC 00yCIIOBJIEHHOE SIBIICHHEM ~ [COTIPOTHBIIEHHUE,
norpebures, CAMOHHIYKIIUH 0OYCIIOBIICHHOE HaTUYHEM
peobpasyrouiero EMKOCTH B LICTIH
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MOABOAUMYIO K HEMY
SHEPTHIO B APYTHUE BUIbI
SHEPIUU

3akoH Oma U U
1y =29 I, =Yo I, = —o
R X, Xc

— 1
[TosHOE COMPOTHUBIICHUE LETTH MTepeMeHHoro Toka: Z= VR? + (wL — E)Z

3akon Oma JJI1 aMILIATYIHBIX 3HAYCHUI CUJIBI TOKA |o W HAIIPS>KCHUA Uo B OCTIM IEPEMEHHOI'O TOKA:

lo= UVRZ + (wL — wic)2

PeakTHBHOE — COMPOTHBICHNE TTOTPEOHUTEINS, HE IPEOOPA3YIONIET0 MOABOANMYIO K HEMY SHEPTHIO B

JpyTye BUJbl SHEPTUU (H-P paKeTa) XZXL-Xc:mL-i ;

X >X¢ — MHAYKTUBHBIN xapakTep; X| =X, — pe30HaHC; X >X| — EMKOCTHBIN XapakTep

JleiicTByIollee 3HAYEHHE MOINHOCTH TEpPeMeHHOro Toka (P) — BelWYMHA, YUCICHHO paBHAs
MOIIIHOCTH TOCTOSIHHOTO TOKa Ppocr, MPU YCIOBUHM, UYTO 00a TOKAa 3a OJUHAKOBOE BpEMs, pPaBHOE
MepHoy MEepeMEHHOro Toka 7, Ha paBHBIX pe3ucTopax R BBIAEIAT paBHbIE KOJIUYECTBA TEIUIOTHI Q.

2 2
P:%:%:Izj—;. I[eﬁCTBYIOHlee 3HAYCHHUEC MOIIHOCTU NEPEMCEHHOI0 TOKa YaCTO HA3BbIBAIOT

AKTHUBHOM MOIIHOCTBIO.

IIpumepsl pemienus 3agaq

1. Karymxka unayktuBHocThio 0,1 I'H M akTuBHBIM comportuBieHHeM 25 OM BKJIIOYEHA B CETh
MIPOMBIIIJIEHHOTO MEPEMEHHOr0 TOKa CO CTaHJIApTHOM wyacToToi. OmpeaenuTe TOK B KaTyIIKe, €CIU
HanpspkeHue Ha ee BBogax 120 B.

JlaHo: =Y. X =+/25 +(4-3,14-50-0,1)% =

KaTyHIKa % :?W _ =4/625+986 = /1611 = 40,10M

L=0,1 Tn SVRIH (@D = l,=120 4,
=JR? + (2mL)? 401

R=25 Om

v=50T1

U=120B

14=?

2. Ha KOJXO03HYIO MOJACTaHIMIO TOCTyHaeT TOK HampspkeHuem 6600 B. mepBuunas oOMoOTKa
Tpancpopmaropa noacranuuu umeet 3300, a BropuuHast 110 ButkoB. Onpenenure paboyee HaNPSHKEHHUE B
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KOJIXO3HOM AJICKTPOCETH M TMOTPEOIIEeMyI0 MOIIHOCTh cmiia Toka B cetd 200 A morepsMu DHEPrUu B
Tpanchopmarope npeHeOpeyb.

Jlauo: o _ Uy U, - 8600-110 . o
TpanchopMaTop ®2 Sf‘mz 3300

U=6600 B Y2700 [P,=220.220=44.10°Br=44 BT
®1=3300 B P>=Uy-15

©:=110

1,200 A

Uy, Po=?

3. Karymxka unaykruBHocTbio 0,1 I'H M akTHBHBIM comnpoTuBieHHeM 25 OM BKJIIOYEHA B CETh
IIPOMBIIIJIEHHOTO MEPEMEHHOr0 TOKAa CO CTaHJIApPTHOM wyacToToi. OmpeaenuTe TOK B KaTyIIKE, €CIU
HanpsbkeHue Ha ee BBogax 120 B.

Ilagolz KaTylika PRSI x x"l-?-"" F{4-3,14-50.0,1)°
L=0,1T X

Y i — — VE25-086 = 1611 = 40,1 O
R=25 Om N JR7 4+ X

v=50T'n1 — . 120 <14

U=120B VR TR = a0

=? | JRT 4 (2Zmvly’ ¢

4. Cuna Toka B nepBUYHON 00OMOTKe Tpancdopmaropa 0,5 A, HanpspkeHue Ha ee koHnax 220 B, Bo
BTOPUYHOM 00MOTKe cooTBeTcTBeHHO 8 A 1 12 B. Onpenenure KII/I Tpanchopmaropa.

Jlano: TpaHcdopmaTopa 12-8 o o
|1:0,5A i'"|| — i . '| [.“:}I:!'n — J‘il' = 330.0.5 - 1O B7%a
1,=8 A P '

U;=220B 7.1

U-12B =—22.100%

n=? U1,

Pemmmrn 3axaun
(n - Homep sawezo sapuanma no cnucky)

1. Cuna Toka B nepBUYHOM 0oOMoOTKe TpaHcpopmaropa 0,2 A, HampsbkeHue Ha kiemMmax 220 B.
Omnpenenure HampsKEeHHE M CHIIy TOKa BO BTOPHMYHOM OOMOTKEe TpaHcdopmaropa, eciau KodpGuIueHT
Tpancpopmanuu 0,2.

2. [lepBuunas ob6motka TpaHchopmaropa conepkut 800 ButkoB, BropuuHas 3200. Omnpepenute
KO3 GHUIMEHT TpaHCHOpMAIHH.

3. Cuila TOKa B CeTH M3MeHsieTcs mo 3akoHy | = 8,5 sin @ t. Kakoe KOMMYeCTBO TEMJIOTHI BBIICITUT
AJIEKTPOKAMUH 3a 2 yaca padoThl, eciiu ero conpoTusieHue 80 Om?

4. Cuna toka B mepBHYHOM 0O0MOTKe TpaHchopmaTopa 0,6 A, HanpsokeHue Ha ee KoHIax 220 B; Bo
BTOpu4HOU 00MOTKe 6 A 1 14 B. Onpenenute KII1/] Tpancdopmaropa.

S. B nepBuuHOil 00MOTKe moOBBIIaroImero tpanchpopmaropa 80 BuUTKOB, a BO BTopuuHOW 1280.

Hanpsokenne Ha koHuax nepBuyHoi oomotku 120 B, a BennumHa Toka BO BTOpuuHOM oOMoTKe 0,25 A.
Omnpenenute NOJIE3HYI0 MOLIHOCTh TpaHC(hOpMaTOpA.

46



6. JUis TpaHCIAUMY paavonepenad NPUMEHSIOT MOHMXKaomuil TpancopmaTtop ¢ HanpsokeHueM 480
B 1o 30 B. Ompenenute momuocts Tpanchopmatopa ¢ KIIJ 96%, ecniu k Hemy moakmtodero 100
penpoaykTopos, norpedustonmx Tok 0,008 A.

7. Onpenenute yrosl MOBOPOTa BUTKA B OAHOPOJAHOM MAarHHUTHOM IOJe, 3HAs, YTO MaKCHUMAaJIbHOE
3Hauyenue Toka 1002 A, a Tok B qanHbIi MomenT 100 A.

8. Omnpenenure koddduuneHt Tpanchopmanuu 3BOHKOBOTO TpaHc(opmaropa, MUTAEMOTO CETEBBIM
TOKOM ¢ HamnpspkeHreM 220 B, ecii mpeoOpa3oBaHHbIN TOK MMeeT HanpspkeHue 2 B.

9. [TepBruHas 0OMOTKa MOBBIIIAIOIIETO TpaHChopMaTopa uMeeT 45 BUTKOB, a BropuuHas 900 BUTKOB.
IlepBuuHas Karylika BKJIOYAETCA B CETh MEPEMEHHOro Toka ¢ HampsbkeHueM 120 B. Kakoe nanpsixeHue
OyZeT Ha 3a)KuMaxX BTOPUYHOU 0OMOTKHU?

10. DJeKTpuyecKasi ayra J0KHA roperb nmoja Hampsbkenuem N B, a B cetu 220 B. CkoOJIbKO BUTKOB
JOJDKHA COJIepKaTh BTOpUYHAs OOMOTKA, €CJIM B IEPBUYHON OOMOTKE, BKIFOUYECHHOU B CETh, 385 BUTKOB?
11. B nmepBuuyHON 0OMOTKE MOBBIIIAIONIETO TpaHchopMaTopa N BUTKOB, BO BTopuuHOi — 2000 BUTKOB.

Kakoe HanpsbkeHHe Ha 3aKMMax BTOPUYHOM OOMOTKHM MOXHO IMOJYYUTb, €CIIM BKIKOUUTH TpaHC(HOpMaTOp
B ceTh C HamnpspkeHueM 110 B?

12. Karymka uaayktuBHOocThi0 20 MI'H BKIIIOYEHa B CeTh MEPEMEHHOTO TOKa C 4acToTod N I'm.
Ornpenenure MHAYKTUBHOE COMPOTUBIICHNE KATYIIIKH.

4 o
13. Konnencatop emkoctbto 8-107( BkIIOUEH B ceTh mepeMeHHOro Toka ¢ yactotoit 50 ['u. Onpenenursb

CIJIy TOKAa Ha y4YacTKe IEMd C KOHAEHCATOPOM, €CIIM COIPOTHBIICHWE MOABOAANIMX MpoBoIoB N Owm, a
HarpsbKeHHe Ha BceM ydacTke 1enu 12 B.

14.  Kak u3MeHHUTCS WHAYKTUBHOE CONPOTHBIICHHE KATYIIKH, €CIIH €€ BKIIOYUTH B IIEMb IEPEMEHHOTO
Toka ¢ yactotod 10 xI'11, BMmecTo 50 I'11?

15.  IlepBuunas oOmoTka TpaHcdopmaropa coxepkut 800 ButkoB, Bropuunas 3200. Omnpenenute
K03 (ppuImeHT TpaHchopMaIuH.

16. Karymka WHIYKTHBHOCTBIO N ['H, akTHUBHBIM compoTuBieHHeM 25 OM BKIIOYEHAa B CETh
IPOMBIIIICHHOI'O MEPEMEHHOI0 TOKa CO CTaHAapTHOM uactoTod. Omnpepenute TOK B KaTyIlKe, €CIU
HanpspkeHue Ha ee BBogax 120 B.

®opma nmpeacTaBieHus pe3yJbTara:
BbInmomHUTE 3a1aHKe B TETPAIH VIS IPAKTHIECKUX PAOOT.
Kputepun onenkn:
3a MpaBUWIILHO BHINTOJHEHHOE 3aJaHUE BBICTABIISICTCS ITOJIOKUTEIbHAsI OLleHKa — 1 Gasu.
3a HeNIpaBUIILHO BBIITOJHEHHOE JEHCTBHE, 3a/JaHHE BHICTABIIICTCS OTpHLIATEIbHAs OlleHKa — () 6asuioB.
Oyenxa «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «HeyooenemeopumensvHoy svicmagisencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 5.2 DileKTPOMarHuTHbIE KOJIEOAHHUS U BOJIHBI

IIpakTnyeckoe 3ansiTue Nel0 DileKTpOMarHUTHbIE KOJIeOaHUS M BOJHBI

Heab: chopmupoBaTh MOHUMaHKUE poin (GU3NKU B POPMHUPOBAHUU KPyro3opa U (HyHKIHOHAIBHOM
rpaMOTHOCTH YCJIOBCKA I PCIICHUA TMPAKTHYCCKUX 3aJad, YMCHHUSA BBIIOJHATL PACUCTHBIC U
rpaduyecKkue 3amauyd, H3yYUTh CBOOOJHBIC DIIGKTPOMArHUTHBIE KONEOAHHS B KOHTYpE, BHJIbI
COIMPOTHUBJICHHA B IICIIU IICPEMCHHOI'O TOKA, UX OTIINYHA U 0COOEHHOCTH.

Brinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

[1P62, I1P66, ITP67,

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

MarepuajibHoe o0ecnieyeHue:

WHAUBUAYAJIBHOC 3aJIaHUC, KOHCIICKT HCKHHﬁ, CIIPAaBOYHLIC MAaTCpPHUAJIbI.
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Yka3zaHue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JBYX YacTed — TeopeThueckol u mnpaktuyeckoul. Ilocrme
M3Yy4YeHUs TEOPETUYECKOro MaTepHalia MOXKHO NPHUCTYIMAaTh K BBIMOJHEHUIO MPaKTH4YecKor yacTu. OHa
COCTOMT W3 JBYX W OoJjee 3amad JUisi CaMOCTOSITEIBHOTO BBIMOJHEHUs. He 3a0biBaiiTe O NMpaBUILHOM
odopmitennu pemeHus. Ha BEIOTHEHNE MPAKTUYECKOTO 3a/IaHUSI OTBOJUTCS 08a aKaIEMUIECKUX Yaca.

3aganue:

O3HaKOMbTECh C TEOPETUUCCKUMH CBEJCHUSIMU UCTIOJIB3YS CCBUIKY
https://znanium.com/catalog/product/1012153, §57 BemnucaB GOpMYJIbEI OTMEYEHHEBIE CKOOKAMH |
HarnpuMmep( 57.1) u T.J1.

Pemnre 3amauun, caMoCTOATENLHO UCIIONIB3YS PUMEPBI K KPATKHUE TEOPETUYECKHUE CBEICHHMS.

ITopsinok BbINMOJIHEHHSI PAa0OTHI:

1. W3yuute u BeIuImTe GOPMYIIBI 110 TAHHOU TeMe B BHJIE KPATKOTO KOHCIIEKTA
2. Pa3z0epute npumepsl pelIeHHBIX 3a/1a4
3. Pemmre camoCTOSITENTEHO 3212491
4. Bemoaauth TecT https://znanium.com/catalog/product/1012153, ctp 337 «DieKTpOMArHUTHBIC
BOJIHBD)
KpaTkue TeopeTnyeckne cBegeHHs
JJIeKTPOMATrHUTHBbIE KOJIeOaHUs
Omnpenenenue Hesaryxaromue konebaHusi, BOSHHUKAIOIIME MOJ JCWCTBUEM BHEIIHEH
nepuoanuecku n3menstomercs 3C e=goCosmt
[Tpouecc [Ipouecc, mpu KOTOPOM BJIEKTPOMATHUTHOE IIOJE MEPHOIUYECKU
WU3MEHSIETCS IO BpEMEHU
Ycnosue [TocnenoBarenbHOE COETMHEHUE:
BO3HUKHOBEHUS 1) KoHAEHCAaTOpa, HAKATUIUBAIOIIETO YHEPTHUIO AIIEKTPUIECKOTO OIS,
Kose0aHuit 2) KaTyIIKN HAKaIIMBAIOIIEH YHEPTHI0 MATHUTHOTO TOJIS;
3) BO3HMKHOBEHHE CBOOOJHBIX KOJIEOAaHHWW B KOHTYpe OOYCIIOBJICHO
SIBIIGHUEM CAMOWHIYKIINH
[Tpumep DneKTpuuecKas Ielb, COCTOSAMAs W3 KOHJCHCATOpa W KaTYIIKH, B

KOTOpPOM 3HEprusi 3JeKTPUYECKOro IOJIs MPEBpallaeTcsi B SHEPTHUI0
MarHUTHOTO TMOJIS U 0OpaTHO

3aKoHBI 12
T=27/L-C — = S_‘
dbopmyna Tomcona 4‘2
L

1 -

2rLC

Vo =

R—Q

W, =

1
JLC
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1. Beinyxxnennslie konebanus. Kirod B «1» — 3apsbkaeTcst KOHASHCATOP.

2. CobOctBennble koneOanus. Kiou «2» anekTpuyeckoe Tmole o
MarHuTHOE ToJje. YacTh SHEPrHH TPATUTCS Ha HAarpeB mpoBoaoB R—Q
KOJICOaHHUS 3aTyXarollue.

HJ’IH moAACPpIKaHU HE3aTyXarolIuX KOoJIEOaHMH MEPEBOAUM KIIHOY «1»,
3aTeM B «2». BI)IHY)KI[eHHBIe — HE3aTyXarouiue KoJIeOaHUs

OHeprus

Rup=0
cooctBennble DMK

E,,=E.; vg=const

cut_u*
2 2
CU?=L/?

[IpeoOpa3oBanue HHEPrUM  OBJICKTPUUYECKOTO TMOJS B  JHEPTHUIO

$EER! =

— | 3 I

L = [

i1 H =1

3HeKTp0MaFHI/ITHbIe BOJIHBI

Onexmpomaenumnasn 6oina (OMB) — pacnpocTpaHeHUE SJIEKTPOMAarHUTHOTO TOJISI B MPOCTPAHCTBE C

TCYCHHUEM BPECMCHU.

cAt

paccrosinue ot paauonokanuonnoit cranuuu (PJIC) no obwekra: AS = -

OMB (B 3aBUCHMOCTH OT JJIMHBI BOJIHBI A) IENST HA AUANa30HbI:

1) nmuaabie A > 1000 M;

2) cpeanue 100 < A <1000 m;

3) xopotkue 10 < A <100 m;

4) ynpTpakopotkue A < 10 m.

CKOpOCTB BOJIHBI B CPEAC 3aBUCHUT OT SJICKTPUUICCKUX U MAarHUTHBIX CBOMWCTB Cp€abl:

C C C
¥ = —=—; — =4/eu=n>1- onTuyeckas MIOTHOCTb CPEIbI
vep n' on H pea
" ) . 2 o xm_ C
Jnuna BomHael A=9*T =~ B Cpe/ie; /Uis Bakyyma Ag=c *T = -
cT _c _4 *108
A ==~ =75 C- CKOPOCHIb IME 6 6aKYYMY UL 6 6030yxe- 3*10°m/c

IIpumeps! pelenus 3agay

1. Cuna TOKa B CceTH M3MEHseTcs Mo 3akoHy 1=4,2 sinot. Kakoe KOIMYECTBO TEIUIOTHI BBIACITUT

AJIEKTPOKaMUH 3a 1 4 paboThl, eciu ero conpotusienue 70 Om?
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JlaHo: Q=I*,Rt Im=4,2A

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

. . ) 3 5 2100 Muee
i=4,2 sinwt l, :%:0,707‘ | Q=3%.70-3,6-10°~2,3-10"/Ix
t=3,6-10° ¢ =2,3 M/l

R=70 Om

Q=2

2 B ycraHOBKax miis 3IEKTPOTHUAPABINYECKON OOpaOOTKH MaTepHalioB KOHACHCATOPHI pabodero
KOHTypa SBJSIOTCS €MKOCTHBIMH  HAKOMUTEISAMH  dHeprud. OmnpenenuTe HaWOOJBIIYIO — CHITY
KPaTKOBPEMEHHOTO TOKAa, BO3HHMKAIOIIEr0 B IEMM IPH NPAMON paspsike TaKoro KOHJIGHcaTropa Ha
MIPOBOJHHK, €CIIM M3BECTHO, YTO 3aHECeHHas sHeprus B KoHaeHcarope 10 kK, HHIYKTUBHOCTh KOHTYypa
0,03 MxI'H.

JlaHO: K — KOHTYp E,—=Eu 5. lo4
Imax = ———5 =0,66-10%"8 =
E=10" Jix U 8-10
-0,8-10% =8.10%A
L=310%Tn £ _L?
T2
y
L 2E,,
™YL

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

1. Byayr nu HacTpoeHbl B Pe30HAHC KOHTYpHI MepeaaTyiKka U MpUeMHUKa, eciu ux napamerpsl C; = 200
1D, Ly =2 mI'wr; C, =100 I1dD; Ly =4 mI'u?

2. KonebarenbHBbIil KOHTYP COCTOUT U3 KOHAEHCATOpPa eMKOCThI0 SMK®D M KaTYIIKU UHIYKTUBHOCTHIO 0,2
I'n. Ompenenute MakCUMaldbHYIO CHIIy TOKa B KOHJIEHCATOpE, €CIM MaKCUMajbHas pPa3HOCTh
MOTEHITMAIOB Ha 00KIIaaKax koHaeHcaTopa 90 B. I[Torepsmu Ha HarpeBaHue MPOBOOB MPEHEOPEYb.

3. DJIC wHAayKnuW, BO3HHKAIONIAs B paMKe IPH BpalleHWd €€ B OJHOPOJHOM MAarHWTHOM TIOJE,
M3MEHSETCS 10 3aKoHy e = 12 sin100 nt. Onpeaenurte aMIUTUTYAHOE U aeicTByomiee 3Hauenue DJIC,
IIEpUOJI, 4aCTOTy, MTHOBeHHOE 3HaueHne DJIC nmpu t =n c.

4. MarHuTHBIA TIOTOK B paMKe, PaBHOMEPHO BPAIIAIOUIUICS B OJHOPOJHOM MArHUTHOM IO,
U3MeHsieTcs 1o 3aKkoHy @ = 3 - 10 cos157t. Haiiure 3aBHCHMOCTh MTHOBEHHOTO 3HaueHns DJIC
WHJYKIMWA, BO3HUKAIOUIEH B pamkKe, OT BpeMeHHu. Omnpenenure MakCUMalbHOE M JEHCTBYIOLIEE
3Hauenue D/IC, nepro U 4acToTy TOKA.

5. B pamke, paBHOMEpHO BpallamIIelics B OJHOPOJHOM MArHUTHOM TIIOJ€, WHAYIHPYETCS TOK,
MTHOBEHHOE 3HaYe€HHEe KOTOPOTO BhIpakaeTcsi OpMymon

6. i = 3 sinl57t. Onpenenure aMILIMTYAHOE, AEHCTBYIOINIEE 3HAYCHUE TOKA, MTHOBEHHOE 3HAYEHHE TOKa
npu 0,N ¢, epruoj 1 4acToTy.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ornpenenute MaKCUMaIbHOE U JIEHCTBYIONIEE 3HaUeHne nepeMeHHo 3 /1C, BOZHUKArOIIE B paMKe Mpu ee
pPaBHOMEPHOM BpaIICHUHM B OJHOPOJHOM MarHUTHOM TIOJI€, €CJIM MpU YIJieé MOBOPOTa PAMKH Ha 45°
MrHoBeHHoe 3HadeHue DJIC 156 B.

Onpenenure makcumanbhyto J/(C, 3nas, uro npu 30° OC unaykuuu 110 B.

B xonebarenbHOM KOHTYpE € HMHAYKTHBHOCTBIO N MI'H MaKCUMalbHOE HamNpsDKEHHE Ha OOMOTKAx
koHzeHcatopa 200 B. onpenmenmurte mnepwon kojeOaHMi CBOOOTHBIX 3JICKTPOHOB B KOHTYpE, €CIH
MakCcHUMaJlbHas cujia Toka B KOHType 0,2 A.

Omnpenenure cuily ToKa B KoyieOaTeIbHOM KOHTYPE B MOMEHT MOJHOW pa3psiiKK KOHJIEHCATOpa, eCiu
SHEPrus MAarHUTHOTO IOJIS KaTYIIK! 4,8-10'3 Jx, a unnyktuBHOCTD 0,24 T'H.

Onpenennure 3HEPrUIO NEKTPUUYECKOTO MOJS KOHAEHCATOpa eMKOCThI0 N MK®P, eciiv HalpspKEHHE Ha
ero ooxnankax 400 B.

Omnpenenure mepuoj M 4YaCTOTy COOCTBEHHBIX 3JIEKTPOMArHUTHBIX KOJEOAHWN KOHTYypa, €CJId €ro
MHIYKTUBHOCTH 1 MI'H, a emkocTh 100 HO.

Omnpenenure cuiry ToKa B KoyieOaTeIbHOM KOHTYPE B MOMEHT MOJHOW pa3psiiKK KOHJEHCATOpa, eCiu
SHEPTUsi MAarHUTHOTO 1ot KaTywku N M/[x, a unayktuBHocTh 0,12 I'H.

NunyktuBHOCTE KONIeOaTenpHOro KoHTypa 500 MKI'H, Kakyl0 €MKOCTh CIeIyeT BBIOpaTh, UYTOOBI
HAcCTPOUTH €ro Ha yactoTy 1 mI'?

B ycraHoBkax ISl 3JEKTPOTHIPABIMYECKOH OOpPaOOTKM MarepualioB KOHJIEHCATop pabodero KOHTYpa
SIBJISIETCS €MKOCTHBIM HakomutesieM sHepruu. Orpenenure HauOOJbIIyI0 CHITY KPaTKOBPEMEHHOTO TOKa,
BO3HMKAIOLLETO B LEMU MPU NPSIMON pa3psAIKe TAKOrO KOHJEHCATOpa Ha MPOBOJHMK, €CIIM M3BECTHO, YTO
3anaceHHas 3Heprus B konaeHcarope 10 k/[x, naayktuBHocTh KOHTYpa 0,03 MKI H.

KonebaTenbHbIil KOHTYp COCTOMT U3 KOHAEHCaTopa eMKOCThi0 3 MK®D U KaTylmIKu MHAYKTUBHOCTHIO
210 I'n. Omnpenennure COOCTBEHHYIO YAaCTOTY 3J€KTPOMAarHUTHBIX KOJeOaHUM B KOHTYpE.

B kxarymike HHIyKTUBHOCTBIO N 102 T COBEPUIAOTCS AJIEKTPOMATrHUTHBIE KOJIEOaHUs C IEPUOIOM 10°
c. Onpenenure EMKOCTb CUCTEMBI.

KonebarenbHblil KOHTYp COCTOMT M3 KOHJeHcartopa eMmkocThto 0,601 Mx® M Karymku c
WHJIYKTUBHOCTBIO 10* T Onpenenure MepUON, YaCTOTYy COOCTBEHHBIX JIIEKTPOMATHUTHBIX
KoJe0aHuil KOHTYpA.

Konnencarop emMKOCTBIO 3.10° MK®, 3apsKEHHBIN 0 HEKOTOPOro MOTEHLHMaNa, pa3pshKaercs, 3aTeM
3apspKaeTcsl Yepe3 KaTyliky ¢ MHAYKTHBHOCTHIO 1,8 MkI'H. Ompenenurte nepuoa konedanuit. [louemy
KaXJ10€ Mocienyroliee kojaedaHue JaeT Ha 0OMOTKaX KOHAEHCATOpa MEHBIIYI0 Pa3HOCTh MOTEHIIUANIOB,
4yeM npeasiayuiee?

Omnpenenure mepuoa U YaCTOTYy COOCTBEHHBIX Koyie0aHMil B KOHType mpu eMmkoctd 2,2 MKD u
uHayktuBHoctu 0,65 MIH.

Brruucnure 9acToTy COOCTBEHHBIX KojeOaHWii B KOHType ¢ compotuBienneM 0 Owm, eciau
WHIYKTUBHOCTh B 3TOM KOHTYype 12 MI'H, a emkocTh 0, 88 Mx®. Kak nu3mMeHuTcs gactora KojeOaHUH,
€CJIM MOCIIEI0BATENbHO BKIIFOUUTh B KOHTYp €I1le N TaKuX ke KoHJaeHcaropa?

UeMy paBeH Inepuo]i COOCTBEHHBIX KOJICOaHMI B KOHTYpE ¢ MHAYKTHBHOCTBIO 2,5 MI'H u emkocThio 1,5
Mk®D? Kak u3MeHUTCS mepuoj KoiebaHWid, eclii MapajulelbHO K KOHICHCATOpY MPUCOSAUHUTH emle 3
TaKuX e KoHaeHcaTopa?

Pezonanc B konebaTensHOM KOHType HacTymaer mpu vactore 4,2 k[, Onpenenute MHIYKTHBHOCTD
KaTYIIKH, €CIIH eMKOCTh KOHeHcaTtopa 2,2 MKD.
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24. B xonebaTeIsHOM KOHTYpe ¢ HHAYKTHBHOCTEIO 0,4 I'H 1 eMkocThio 2-10° @ aMmnTyaHOE 3HAYCHHE
toka 0,1 A. Kakum Oyzner HanpspkeHne B KOHAEHCATOPE B TOT MOMEHT, KOT'/Ia YJHEPTUH DIEKTPUIECKOTO
Y MarHUTHOTO 1oJjiei OynyT oauHakoBbl? KoneGaHust KOHTYpa CUMTATh HE3aTyXaIoUMHU.

25. OnpeenuThb JUIMHY BOJHBI, €CIi ee (azoBas ckopocTh 1500m/c, a wacTora kosnebanuid N I'1r.

26. Kakoit myTts nipoiiner aza BoimHOBOro nerkenus 3a 0,02c, ecnu yactora konebanuit 2MI', a aymnHa
BOJIHBI 150M.

27. OnpenenuTs 4YacTOTy HU3MY4YEHHUS YIBTPa3BYKOBOTO TE€HEpATOpa, €CIIM IMOCBUIAEMBIA MM HUMITYJILC,
conepxatuii 100 BomH, mpojoxkaeTcs N. ¢

28. OnpenenuTs JUIMHY BOJHBI YJIBTPa3BYKOBOTO T'€HEpaTOopa B ATIOMUHHUH, €CITH YacTOTa YIbTPa3ByKa
3MI'w, a ckopocTh B anfoMumH 5,1%10% M/c.

29. Paguonepenarunk paboraetr Ha yactore 6 MI'1. Ckoiapko BOH HaxoauTcs Ha pacctosauu 100kM 1o
HaIpPaBIIEHUIO PACPOCTPAHEHUsI paAMOCUTHATIA?

dopma npeacTaBiaeHusi pe3yJabTara:

BbImonHuUTE 3a1aHKUe B TETPAIH VIS IIPAKTUICCKUX PAOOT.

Kpurepun oneHku:
3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS TIOJIOKUTEIIbHAS OIICHKA — | Oaw.
3a HeMpaBWIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNUE BBICTABIISCTCS OTPUIIATEIbHAS OlleHKa — 0 0aJlIoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasinsiemcs 3a 80 — 89% npaBUIBHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumebHoy svicmasisiencs 3a menee 60%0 nMpaBUIBHBIX OTBETOB

Tema 5.2 DileKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI

IIpakTnuyeckoe 3ansiTue Ne 11 Pemmenne 3axa4 no teme: XapakTepucTHKHU EPEMEHHOI0 TOKA

Henanb: chopmupoBaTs MOHUMaHKUE posid PU3MKU B (POpMHPOBAHUHU KPyro3opa U (HyHKIUOHAIBHOU
IPaMOTHOCTH 4YEJIOBEKA JUI1 pELIEHUS MPAaKTUYECKUX 3aJad; YMEHHs BBIIOJHATh pacueTHbIE U
rpaduyeckue 3agaud, M3YyYUTh CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJEOaHWS B KOHTYpe, BUAbBI
COIIPOTHBIICHUS B LIEIH NIEPEMEHHOT0 TOKA, UX OTJIMYUSA U OCOOCHHOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62, TIPG6, ITP67,

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

MarepunanbHoe obecniedeHue:

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

Yka3anmue:

[IpakTHueckoe 3aHATHE COCTOMT W3 JBYX YacTed — TEOpeTHYeCKOW M mpakrtudeckou. Ilocie
U3Y4YEHHs] TEOPETMUYECKOI0 Marephaja MOXHO MPUCTYNATh K BBIIOJHEHUIO NpakTHUecKod yacth. OHa
COCTOMT W3 ABYX M Oojee 3agad AJii CaMOCTOSITENIbHOTO BblosHEeHUs. He 3a0bIBaiiTe O mpaBUIBHOM
oopmienun pemienus. Ha BeImoHEHHE TPAKTUYECKOTO 3a/1aHUSI OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3aganue:

O3HaKOMBTECH C TEOPETUUECKUMU CBEIEHUSMHU HUCIIOJIb3Ys CCBUIKY
https://znanium.com/catalog/product/1012153, §57 BeimucaB GOpMyIibl OTMEUCHHBIC
ckoOkamu , Hanpumep( 57.1) u T.4.

Pemmre 3agaum, camMOCTOSITENBHO HCHONb3ysS NPUMEpPbl U KpaTKUE TEOpeTHYECKHe
CBEZICHHUSI.
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Ilopsinok BbINOJIHEHHS PadOThI:

1. Usyuure u Bomuimute GopMyJibl 110 TaHHOM TeMe B BUJIE KPATKOTO KOHCIIEKTa

2. Pasbepute npuMepsl pELICHHBIX 3a/1a4
3. Pemmre caMmocTOATENHHO 3a/1a91
4

Bemonauts  Tect  https://znanium.com/catalog/product/1012153,  ctp

«9J’I€KTpOMaI‘HI/ITHI>Ie BOJIHBI»

DJIeKTPOMArHUTHbIE KOJIe0aHUus

dbopmyna Tomcona

1
27\ LC

Vo =

W, =

ol
(@)

Omnpenenenue Hezaryxaromue konie6aHusi, BOZHHUKAIOIIME MOJ JACWCTBUEM BHEIIHEH
nepuoanuecku n3menstomercs IC e=gocosmt
[Tpouecc [Ipouecc, mpu KOTOPOM BJIEKTPOMATHUTHOE IIOJE IEPHOIUYECKU
W3MEHSIETCS TI0 BpEMEHU
VYcnosue [TocnenoBarenbHOE COETMHEHUE:
BO3HUKHOBEHUS 1) koHIEHCATOPA, HAKATUTUBAKOIIETO SHEPTHIO AJIEKTPUIECKOTO TOJIS;
Kosie0aHuit 2) KaTyIIKH HAKarIMBAOIIEH SHEPTHI0 MATHUTHOTO TOJIS;
3) BO3HMKHOBEHHE CBOOOJHBIX KOJICOAHHH B KOHTYpE OOYCIIOBJICHO
SIBIIGHUEM CAMOWHIYKIINH
[Tpumep DneKkTpyuyeckasl IeMb, COCTOSIIas M3 KOHJIEHCATOpa W KaTyIIKH, B
KOTOpPOI JHEprusi >JIEKTPUUYECKOro IO MPEBpallaeTcs B JHEPTHUI0
MarHMTHOTO TOJISl U 0OpaTHO
3aKOHbI
T=2zJL-C —

1. Beinyxaennsie konebanus. Kirou B «1» — 3apsikaeTcsi KOHIEHCATOP.

2. CoOctBennble kosieOanus. Kiod «2» dleKTpudeckoe IMone o
MarHuTHoe mojie. YacTh SHEepPruu TpaTuTcs Ha HarpeB MpoBoaoB R—Q
KoJe0aHus 3aTyXarolue.

s mojaep kaHusl He3aTyXaroUUX KosieOaHui mepeBoauM Kirod  «1»,
3aTeM B «2». BbIHyX/IeHHBIE — He3aTyXarolue Koiebanus

OHeprus

Rup=0
cooctBennbie DMK

E,=Ey; vo=const

[IpeoOpa3oBanue SHEPrHUM  HIEKTPUYECKOTO TOJNS B DHEPrHUI0
MarHuTHOI'O TOJIS U HA000POT 1O FapMOHUYECKOMY 3aKOHY E, <> Ey,

337
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3HeKTp0MaFHI/ITHLIe BOJIHBI

Onekxmpomacnumuas eorna (AMB) — pacnipocTpaHeHHE 3JIEKTPOMArHUTHOTO MOJIsI B POCTPAHCTBE C
TEYEHHEM BPEMEHHU.

o cAt
paccrostHue ot paauosiokannonHoi craniuu (PJIC) no oowvekra: AS = 7 ,

OMB (B 3aBHCUMOCTH OT JUTHHBI BOJIHBI A) JICJST HA TUAAa30HbI:
1) mmuaEBIe A > 1000 M; 3) kopotkue 10 <A <100 m;
2) cpenaune 100 < A <1000 m; 4) ynerpakopotkue A < 10 m.

CKOpOCTB BOJIHBI B CPCAC 3aBUCUT OT DJICKTPHUYCCKUX U MAIrHUTHBIX CBOMCTB CpCabl:

C C C
Y =—=—; — =+/eu=n>1- onTuyeckas MIOTHOCTb CPEbI
vep n' on 1 pea
* 9 . * ¢
Jymaa BostHEI A=9*T = ~ B CpeJie; Juis Bakyyma Ay =c*T = -
cT _c _4o *108
A ==~ =75 C- CKOPOCHb IME 6 6AKYYMY UL 6 6030yxe- 3*10°m/c

IIpumepsl pemienus 3agaq

1. Cuna Toka B ceTH U3MeHsieTcs mo 3akoHy i=4,2 Sinot. Kakoe KOJIMYeCTBO TEMJIOTHI BBIICIHUT
3JIEKTPOKAaMUH 3a 1 4 paboThl, eciau ero conpotusieHue 70 Om?

Jlano: Q=I*,Rt Im=4,2A

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

i=4,2 sinot I, - % _o707.1. | Q=37703610%2,310° nc=
t=3,6-10° ¢ =2,3 M]Ix

R=70 Om

Q=?

2 B ycTraHOBKax yisl 3JEKTPOTHAPABIMYECKON 00pabOTKM MaTepuanoB KOHJIEHCATOPHl pabodero
KOHTypa SBJISIIOTCSI €MKOCTHBIMHA ~ HAKOMUTENSIMH  dHeprun. OmpenenuTe HaUOONBIIYIO — CHITY
KPaTKOBPEMEHHOTO TOKAa, BO3HHUKAIOIIETO B IEMH TPH NPSAMON pa3psiake TaKoro KOHJIEHcaTopa Ha
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MIPOBOJHUK, €CIIM MU3BECTHO, YTO 3aHECeHHas sHeprus B KoHaeHcarope 10 x>k, MHIYKTUBHOCTh KOHTYypa

0,03 MxI'H.
JlaHo: K — KOHTYp E.=E. 5.10% \/W
Imax =y ——g =0,66-10""" -
E=10* Ik U 3-10
-0,8-10% =8.10°A
L=310°Tx g L
2
U
I — 2E3,t
e L

Imax =?

Pemmntsh 3a1a4n

(N - Homep awezo sapuanma no cnucky)

30. Bynyt 11 HacTpOEHBI B PE30HAHC KOHTYPHI MepeaaTunka M MpHEeMHHKa, ecii ux mapamerpsl C; = 200
I[ID, Ly =2 mI'w; C, =100 I1dD; L, =4 mI'H?

31. KonebarenpHBIN KOHTYp COCTOHMT U3 KOHJEHCATOPA eMKOCThI0 SMK® M KaTyIIKu HHIYKTUBHOCTHIO 0,2
I'n. Ompenenure MakCHUMajbHYH0 CHJIy TOKa B KOHJAEHCATOpe, €CJIM MaKCUMallbHas pPa3HOCTb
MMOTCHIIMAIOB Ha oOkIaakax konaeHcaropa 90 B. [Torepsimu Ha HarpeBaHHUe MTPOBOIOB MTPEHEOPEUb.

32. O/IC wuHAyKuuu, BO3HUKAOLIas B pPaMKe IpU BpAIIEHUU €€ B OJHOPOAHOM MAarHUTHOM IIOJIE,
M3MEHsETCs 10 3aKoHy e = 12 sin100 nt. Onpenenurte aMIUIUTYAHOE U aeicTByromiee 3Hadenue DJ1C,
IIEpPHOJ, 4acTOTy, MrHOBeHHOe 3HaueHue DJIC npu t =n c.

33. MarHUTHBIII TIOTOK B paMKe, PaBHOMEPHO BpAIIAIONIMICA B OJHOPOJAHOM MAarHMTHOM TIOJIE,
U3MeEHseTcs 1o 3akoHy @ = 3 - 10 cos157t. Haiifmre 3aBHCHMOCTh MTHOBEHHOTO 3Hauenns DJIC
WHIYKIIMM, BO3HHUKAIOUIEH B pamke, OT BpeMeHu. OrmnpenenuTe MaKCHMalbHOE M JEHUCTBYROIIEe
3Hauenue JJIC, nepuox u 4acToTy TOKa.

34.B pamke, paBHOMEPHO BpalIalOIIEHCs B OIHOPOJAHOM MAarHUTHOM TIOJIe, HWHIYIUPYETCS TOK,
MI'HOBEHHOE 3HaU€HHE KOTOPOT'o BhIpaxaeTcs: GopMyrnoi

35. 1 = 3 sinl57t. Onpenenure aMILIMTYAHOE, ACHCTBYIOIICE 3HAYCHHE TOKA, MTHOBEHHOE 3HAYEHHE TOKA
pu 0,N ¢, eproj 1 4acToTy.

36. Onpenenute MakCUMaIbHOE U JCHCTBYIOIIee 3HadeHne nepeMerHor DJ/[C, BO3HUKAIOIIEH B paMKe TIpH €
PABHOMEpPHOM BDAIIICHHH B OJHOPOJXHOM MATHHTHOM TION€, €CIH TP YIIiie TOBOpOTa paMku Ha 45°
mraoBeHHoe 3HaueHue DJIC 156 B.

37. Onpenemmte makcumatsHyto D/1C, 3Has, 9To Tipu 3(0° OJC wanykuum 110 B.

38. B kome0OarenbHOM KOHTYpE € MHIYKTUBHOCTBIO N MI'H MakCHMalbHOE HalpshKeHHe Ha OOMOTKax
koHzeHcatopa 200 B. onpenmemurte mneprwon koneOaHMi CBOOOTHBIX DJIEKTPOHOB B KOHTYpE, €CIH
MaKkCUMaJlbHas cuia Toka B KoHType 0,2 A.

39. OmpenenuTe CUTy TOKa B KOJIEOATEIIEHOM KOHTYpPE B MOMEHT TIOJHOHM pa3psiKu KOHAEHCATOPa, eCIu
SHEPIUsi MATHUTHOI'O IOJISL KaTYIIKH 4,8-10° Ik, a UHAYKTUBHOCTH 0,24 I'H.

40. OmpenienuTe YHEPTUIO AIIEKTPHUYECKOTO TMOJIST KOHJIEHCaTOpa eMKOCThI0 N MK®D, eciin HampspkeHue Ha
ero ooxiaakax 400 B.

41. Onpenenure NMepUoOA U YacCTOTYy COOCTBEHHBIX 3JEKTPOMArHUTHBIX KOJeOaHUN KOHTYpa, €ClIH €ro
UHIYKTUBHOCTH 1 MI'H, a emkocTh 100 HO.

42. Onpenenure CHTy TOKa B KOJICOATETLHOM KOHTYPE B MOMEHT ITOJTHOW Pa3psIKK KOHJIEHCATOPa, eCIIn

SHEPrusl MarHUTHOIO 1ot Karymku N Mk, a uaagyktuBHocTh 0,12 I'H.
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43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57,

58.

NuaykTHBHOCTH KosebarenbHOro koHTypa 500 MkI'H, Kakyio €MKOCTb CIeAyeT BBIOpaTh, YTOOBI
HACTPOUTH €ro Ha yacTtoTy 1 mI'u?

. B ycraHoBkax miisi 3NEKTPOTHIPABIMYECKON 0O0pabOTKM MarepualioB KOHJEHCATOp padovero KOHTypa

SBJISIETCS €MKOCTHBIM HakomureneMm sHeprud. Omnpenenure HauOOJNbIIYI0 CHITy KPaTKOBPEMEHHOIO TOKa,
BO3HHUKAIOILIETO B LIENH MPH MPSIMON pa3psiIKe TAKOrO0 KOHJIEHCATopa Ha IPOBOJIHMK, €CJIM U3BECTHO, UTO
3araceHHas 3Heprus B koujeHcarope 10 k/[x, naayktuBHOCTh KoHTYpa 0,03 Mkl H.

KoneOarTenbHblil KOHTYp COCTOMT U3 KOHAEHCAaTOpa eMKOCThbIO 3 MK®D M KaTylmIKW MHAYKTUBHOCTHIO
2107 I'n. Omnpenenure cOOCTBEHHYIO YaCTOTY JIEKTPOMArHUTHBIX KOJI€OaHU B KOHTYPE.

B KaTyIIKe HHAYKTHBHOCTBIO N 107 TH COBEPIIAIOTCS 3MEKTPOMATHHTHBIE KOJIeGaHH s ¢ mepiogom 107
c. Onpenenute eMKOCTb CUCTEMBI.

KonebarenbHblit KOHT}’p COCTOMT M3 KoHJeHcaropa emkocTtbio 0,601 Mxk® wu xkarymku c
uHayKTUBHOCTRIO 107 T'm. Ompenenute mepuoja, YacTOTy COOCTBEHHBIX 3JIEKTPOMAarHUTHBIX
KoJIeOaHUM KOHTYpa.

Kougencarop eMkoctbro 3-10° Mk®, 3apspKeHHBIH 0 HEKOTOPOro MOTCHIHANA, PaspsuKacTes, 3aTeM
3apspKaeTcsl 4epe3 KaTyllKy ¢ MHAYKTHBHOCTHIO 1,8 MKI'H. Omnpenenute mepuoxa kosiebanuit. [louemy
KaXJ10€ Tocienyrollee kojaedaHue JaeT Ha 0OMOTKaX KOH/IEHCATOpa MEHBIIYK Pa3HOCTh MOTEHIIUANIOB,
4yeM npensiayiiee?

Ormpenenure MEPUOJI UM YACTOTYy COOCTBEHHBIX KOJEOAHUN B KOHType NHpH eMKocTH 2,2 MKD u
uHayktuBHoctu 0,65 MIH.

BreruncnuTe 49acTtoTy COOCTBEHHBIX KoJieOaHwWii B KOHType ¢ compotuBieHneM 0 Owm, eciun
WHIYKTUBHOCTH B 3TOM KoHType 12 mMI'H, a emkocTh 0, 88 Mk®d. Kak n3MeHuTcs yactora KoyiebaHuii,
€CJIM MIOCJIE0BATENbHO BKIIIOUUTh B KOHTYp €l1e N TaKuX ke KoHJaeHcaropa?

UeMy paBeH Iepuo]i COOCTBEHHBIX KOJIeOaHMiI B KOHTYpe ¢ MHAYKTUBHOCTBIO 2,5 MI['H u eMkocThio 1,5
MK®D? Kak u3MeHHTCS Tiepuoj KOJICOAHUM, €M TapauIeIbHO K KOHICHCATOPY MPHCOCIWHUTH ere 3
TaKuX ke KoHjeHcaropa?

Pe3onanc B komebarensHOM KOHType Hactymaer mpu yactore 4,2 kl'm. Onpenenure WHIYKTHBHOCTH
KaTYIIKH, €CIIH eMKOCTh KOHeHcaTopa 2,2 MKD.

B konebarensHOM KOHTYpe ¢ MHAYKTUBHOCTHIO 0,4 I'H U €éMKOCThIO 2:10° @ aMIUTUTYJTHOE 3HAYEHHUE
toka 0,1 A. Kakum Oyzner HampspkeHHEe B KOHACHCATOpe B TOT MOMEHT, KOT/Ia SHEPTHH dIIEKTPHUUECKOTO
Y MarHUTHOTO ToJiel OynyT oauHakoBbl? KonebaHust KOHTypa CUMTATh HE3ATYXAOIIUMHU.

Omnpenenuts JUIMHY BOJHBI, ecliu ee a3oBas ckopocth 1500m/c, a yactora koiebanuit N I'.

Kaxkoit myts npoiiaer ¢aza BoaHOBOro amxeHus 3a 0,02¢, ecnu yacrtora xkonebanuit 2MI 1, a qiuHa
BOJIHBI 150M.

Onpenenutb 4acTOTy H3JIyYEHUS YJIbTPa3BYKOBOTO TI'€HEpaTopa, €CJIM MOChUIAeMBbI MM HMITYJIBC,
conepskammii 100 BosH, mpoposkaercs N. ¢

Onpenenuth JUIMHY BOJIHBI YJIBTPa3BYKOBOI'O I'€HEpAaTOpa B aJIOMUHUU, €CIIM 4acToTa YJIbTpa3ByKa
3MI'L, a CKOPOCTh B AIFOMUHUU 5,1"‘103 M/C.

Pannonepenarunk padotaer Ha yactotre 6 MI'11. CkonbKkO BOJH HaxoauTcsi Ha paccTosHuM 100KM 1Mo
HaIpaBJIEHUIO PACIIPOCTPAHEHUS paJuoCUrHana’?

®opma nmpeacTaBJieHus pe3yJbTara:
BrmogHNUTE 3aIaHUC B TCTpaJau AJId NPAKTHICCKUX pa60T.

Kpurepum ounenku:

3a mpaBUIIHHO BBIIOJHEHHOE 33JaHHE BBICTABIISAETCS MOJIOKUTENIbHAs OlleHKa — | Oasu.

3a HeTMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJ]aHNEe BHICTABIISIETCS OTPHUIIATEIbHAS onleHKa — 0 0aioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB

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

Oyenka «HeyoosiemeopumenvbHo» svicmasisiencs 3a menee 60% mpaBUIBHBIX OTBETOB
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Tema 5.3 OnTuka

HpaKTI/I‘leCK()e 3ansTue Ne 12 Pemienne 3ajJa4v 1mo TeMe: 3akoHbI FCOMeTpI/I‘leCKOﬁ OIITUKHU.

Leasb: chopmupoBarh MOHUMaHUE PoJU (GU3UKU B (HOPMUPOBAHMM Kpyro3opa U (pyHKIIMOHAIBHOM
I'PaMOTHOCTH 4Y€JI0BEKa JIJIsl pELICHMs] IPAKTUYECKUX 3a/1a4, U3yYUTh 3aKOHBI PACIIPOCTPAHEHMSI CBETA. X0
Jy4eil. 3aKOHbI OTPAXKEHUSI U IIPEIOMIICHUS U IPUMEHSATh UX IIPU PELLICHUU

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

I1P62, TTPG6, ITP67,

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

MarepunanbHoe oOecnedyeHHe: TETpagb [UIsl IPAKTUYECKUX paboOT, pydka, METOJUYECKHE
PEKOMEHIALIUU 110 BBIIIOJIHEHUIO PA0OTHI, JIMHEHKA, KapaHJalll.

Yka3zanue: [Ipaktuyeckas paboTa COCTOMT M3 JBYX YacTeil — TEOPETHUYECKOW M MPAKTUYECKOM.
ITocne n3y4yeHUss TEOPETUYECKOrO0 MAaTepHalla MOYKHO IIPUCTYNATh K BBITOJHEHUIO MPAKTUYECKOM YaCTH.
Ona cocTouT U3 ABYX U OoJjee 3a/1ad Juisl CaMOCTOSATENbHOIO BbINOIHeHUs. He 3a0bIBaiiTe 0 npaBUIbHOM
oopmienun pemenus. Ha BbINONHEHHE MPakTUYECKONW OTBOJIUTCS JBa akajeMuyeckux uaca. Ilopsmox
BBITIOJTHEHUS paOOThI

IMopsinok BbINOJIHEHUS PadOTHI:
1. PaccMoTpuTe TEOpeTHYECKHH MaTepual [0 TEeMe M IPUMEpPbl pelieHus 3aaad  (CMOTpHU
METOAHYECKOE IIOCOOHE).
2. Pemmre camocrosiTenbHy0 padoty. Odopmure perieHne MiCbMEHHO B TETPAIH.
Xoa padoThl

1. Teopus.
3aKOHbBI TEOMETPUUYECKON OMTUKHI

|. 3axkon npamonunetinoco pacnpocmpanenusi ceema. ceem 6 0OHOPOOHOU Cpede pacnpoCmpaHsemcs
NPAMOJIUHEUHO.

.Hyll — JIMHHA, BAOJIb KOTOpOP’I PacpoCTpaHACTCd CBETOBASA SHEPIUs.
,ZZOKCL’)’ameJZbCWZBO.'

1) oOpa3oBaHue TeHel 1 MOTYTEHEH OT MPEIMETOB;
2) TIOTJIOLICHUE CBETA HEMIPO3PauyHbIMU MPEAMETAMH.

Us g0 = 3.108 M/c=c; Vom0 = 2,25-108 M/C; Us cmercie = 2.10% m/c.

Il. 3axon nezasucumocmu ceemoswvix yuell: 1yyu Npu nepeceveHul He 803mywarom opye opyad.

1. 3axon ompasicenus ceema.

Veon naoenusi (a) (ompasicenus y)— yroi, oOpa3OBaHHBIA NAOQIOWUM (OMPAACEHHBIM)

a |7
JYYOM M TIEPIICHANKYISIPOM, BOCCTAHOBJICHHBIM K TOBEPXHOCTH B TOYKE IMAJCHUS JIyda
(puc. 12).
Puc. 12. Magatowmii u 1. Haoarowuii u ompadsicenuvlll ayyu aexcam 8 0OHOU NIOCKOCMU ¢ NePNeHOUKYIApOM,

B0CCIMAHOBIIEHHbIM 6 MOYKe nac)eHuﬂ Jyua.
OTPa*KEHHbIN Ny4n.

2. Yeon naoenus pasen yeny ompasxicenus (o= y).
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Cneocmsue: «Obopamumocms nyueti»: Ecny nagaromumii 1yd myCTUTH 110 HAPABICHUIO
OTPa)KEHHOT0, TO HOBBIN OTPaKEHHBIH JTyd MOIIET M0 HANPaBIICHHUIO ITaJAI0IIETO.

Tadomuma 12
OtpaxeHue
3epKanbHoe OnooysHoe
2! 1/! 2!/ ! 1!/
1 1' "
3epKanbHoe — OTparkeHne npu Kotopom | JuggysHoe — oTpaxeHue, npu
OTparKeHHble nyun OCTalOTCA | KOTOPOM B OTPAXKEHHbIX Jly4ax HeT
napanienbHbIMU nopsakKa (MatoBas NOBEPXHOCTb)
IV 3akoH npenomneHusa caema.
o
N\ BO3/1yX
P N V4 TeKno Ilpenomnenue céema — U3MEHEHUE HAIIPABJICHUS JIy4ya CBETA IIPU IIEPEXONE
74 P\ 7 U3 OIHOM cpensl B JApyryrw. Yeon npenomnenus (B) — Yyroa MeExXny
BO34yX
“‘37\ A MNPEIOMIICHHBIM JTY4OM M HNEPIEHAUKYIISIPOM, BOCCTAHOBJICHHBIM M3 TOYKHU

MaJIeHus JTy4ya K TpaHuIe IBYX Cpel.

Puc. 13. NMpenomneHune cBeTOBOro Nyya.

1) ayuu, naoarowui u nNperoOMIeHHbIN, Jedcam 6 OOHOU NIOCKOCMU C NEPREeHOUKVISAPOM,
80CCMAHOBNIEHHBIM U3 MOYKU NAOEHUS 1Y4d K NOBEPXHOCIU PA30eid 08YX CPeo;

2) ommuowenue SIN yena naoenus K SIN yena nperomieHuss Oasi OAHHbIX CPed echmb GelUYUHA
NOCMOAHHAA, U HA3bLIBAENCA OMHOCUMENTbHLIM NOKA3ameneM NpeloMIeHUs 6Mmopoti cpeobl OMHOCUMENLHO
nepeoli.

sina n, v,

nuzizi

sinp n, v,

Cneocmeue.: «Obpamumocmy ayueti»: Ecnn magarommii 1yd HanpaBUTh MO MyTH HPETOMIEHHOTO, TO
MIPEJIOMJIEHHBIN JTy4 UAET MO MYTH MaJarolero.

Ilonnoe enympenne ompadiceHue — SBIEHUE, TIPU KOTOPOM CBETOBOE M3JIyUYEHHE MOJTHOCTBIO OTPAYKAETCS
OT MOBEPXHOCTH pasJieia Mpo3payHbIx cpex (puc. 14).

npeAenbHbIi l) npu T Q, B T,
L M 2) B =90° — CKONBL3UT 110 TPAHHMIIE pa3eia IBYX CPEM — Npedenbhblil YO,
- sosayx  3) T q, B>90° = P — HOTHOCTHIO OTPAKAETCS IO 3AKOHY OTPAKEHHS.
n - o V4 V
q =, nonHoe
7 7
S V V2 L

BHYTPEHHee

Puc. 14. NonHoe BHYyTpeHHee
OoTparkeHue. 33Ila'-ll/l IJISA CAMOCTOATECJIBbHOI'0 PCIICHU S

. JIyd cBeTa majmaer Ha MOBEPXHOCTh BOJBI MOJ yIIIaMHU 40°. Tlox KakuM YIJIOM JOJDKEH YIacTh JIy4
Ha MOBEPXHOCTH CTEKJIA, YTOOBI YroJl MPETOMIICHHUS OKa3aJICs TaKUM XkKe?
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2. Jlyun cBeTa majaloT Ha MOBEPXHOCTh pa3ziena BOABI M Bo3ayxa moxa yriaoMm 50°. Haiiaure yroin
npenomieHus gydeil. [Tokazarens npenomienus Boasl 1,33. ECTh 1 OJIHOE BHYTPEHHEE OTpakeHUe?

3. Haiigute nipenenbHbIN yrod najeHus Jiydya Ha TpaHuIly pa3zeiia CTEKJIA U BOJBI.

4. CBeToBBIE BOJHBI B HEKOTOPOH JKMAKOCTH uMmerT jiuHy 600 Hm u wyacroty 5-10* I'o.
Omnpenenute abCOMOTHBIN OKA3aTeNb MPEIOMICHUS )KUKOCTH.

5. Ompenenute abCONIOTHBIA IMOKa3aTeab MPEIOMIIEHUS U CKOPOCTb PACHpOCTPAHEHHUs CBETa B
CIIIOJIe, €CITU TIPH yTJIe MmajieHus cBeta 54° yron npenomieHus 30°.

6. B anmase cBeT pacnpocTpaHsieTcsl CO CKOPOCTHIO 1,22-10% m/c. Onpenenure npeneabHbIA yro
IIOJIHOTO BHYTPEHHETO OTPAXEHUS CBETA B ajMa3e IPU NIEPEX0/I€ CBETOBOIO ITyUKa U3 ajamas3a B BO3AYX.

7. CBeTOBOM My4YOK MEPEXOAMT M3 BO3AyXa B BOAYy. Yrou maaeHus 76°, yron mpenomiieHust 47°.
Omnpenennure CKOPOCTh CBETA B BOJIE.

8. YroJs magaHus Jyda CBeTa Ha MOBEPXHOCTh MOJCOJHEYHOTO Macia 60° a YTOJl MPEJIOMJICHUS 36°,
HaiiTu nokaszarenp npesomMieHus macia.

9. ®oTOH BBUIETACT U3 BOJBI B BO3AyX. BbuleTuT nu (pOTOH M3 BOJBI B BO3MYX, €CJIM OH IaJaeT Ha
TpaHUIly pa3jelia Boabl ¥ Bo3ayxa o yrioM 50°? Tlouemy?

10. JIyu cBeTa mepexoIuT CO CTEKJa «JIeTKuil Kpon» n=1,57 B Boay. YroJs majeHusl YBEJIUYHUBAIOT.
KaxoB npenenpHblil yroii MoJIHOr0 BHYTPEHHETO OTPaXKEHUS?

11. BbruucnuTe mpeaenbHBI yroil MOJMHOTO BHYTPEHHErO OTpa)KeHHUs JUIsl ajMas3a Ha TpaHuIle ¢
BOJIOH, 3Has1, 9TO a0COJIOTHBIN MTOKa3aTelb MpeioMmiieHus anmasa 2,417, a Boasr 1,333.

12. OnpeaenuTe OTHOCUTENBHBIN MTOKA3aTENb MPENOMIICHUS, ecliu yroi najaenus 30°, a mpenomieHus
20°.

13. JIyuu conHEYHOro cBeTa MaJar0T Ha MOBEPXHOCTh BOJBI mof yriioMm 74°. Ilox xakuM, yrioMm K
TOPU30HTY BOJ10J1a3, OIIYCTUBLIMNIICS B BOY, OYJET BUAETH COJHIE?

14. Onpenenute mokasarenab NPeIOMIICHHUS BEIIECTBA, €CIU MPEeNIbHbIN YToJ MOJHOTO OTPasKEeHUs
42°,

15. Jlyd cBera majer Ha IJIOCKOMAPAIICIbHYIO CTEKISHHYIO IUIACTHHKY moj yriom 60°. Kakosa
TOJIIIMHA IJTACTUHKY d, €CJIM MPHU BBIXOJIE U3 Hee JTyd cMecTuics Ha 20 Mm?

16. JIyu cBeTa majgaeT Ha IUIOCKYIO CTEKJISIHHYIO TUIACTUHKY TommuHo  d = 3 cM mox yriom 70°.
Omnpenenurte cMeIIeHUE JTy4ya BHYTpHU I1acTUHKY. [okazarens npenomienus crekna 1,5.

17. Yron nageHust CBETOBOTO Iy4Ka, MAYIIETO U3 CTEKJIA C TIOKa3aTeJIeM IIpesIoMIIeHus cTekia 1,67 B
BOJy ¢ mokazareneM mnpenomiieHus 1,33, paBen 60°. Ha kakoil yroj OTKJIOHSIETCS CBETOBOW IMyYOK Ha
rpaHuIle, TO K€ MpH yrie najaenus 53°7

18. MoHOXpOMaTHYECKHI JIyd Ma/iaeT HOPMAJIBbHO Ha IPaHb MPU3MBI, [TONEPEYHOE CEYEHHE KOTOPOH
PaBHOCTOPOHHHUI TPEYTrOJbHUK: MOKa3aTenb npenomienus 1,1. Onpenenure yroia OTKIOHEHUS Jiyda MpU
BBIXOJI€ U3 MPU3MBI OT €0 MEPBOHAYAIBHOTO HAIIPABIICHUS.

®opma mpeacTaBjeHus pe3yJbTara:
BrmogHNUTE 3aIaHUC B TCTpaaUu AJId NPAKTHICCKUX pa60T.

Kpurepum ouenku:
3a mpaBUIIHLHO BBIIOJHEHHOE 33JaHHE BBICTABIISETCS MOJIOKUTENIbHAs OlleHKa — 1 Gasu.
3a HeTMPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNEe BBICTABIISIETCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosniemeopumensHoy svicmasisienmcs 3a Mmenee 60% mpaBHITBHBIX
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Tema 5.3 OnTuka

IIpakTuyeckoe 3ansaTue Ne 13 Pemenne 3a1a4 no reme: BosiHOBBIe CBOICTBA cBeTa.

Leasn: chopmupoBarh MOHUMaHUE PoiU (GU3UKU B (POPMUPOBAHUH KPYro3opa M (pyHKIHOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA Ul PELICHMs MPAKTUYECKUX 3a]a4, U3yYUTh 3aKOHBI PaCIIPOCTPAHEHHUS CBETA, KAK
BOJIHBI U IPUMEHSATH UX IPU PELLIEHUN

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

I1P62, TTPG6, ITP67,

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

MarepunanbHoe oOecnedyeHHe: TETpagb [UIsl IPAKTUYECKUX paboOT, pydka, METOJUYECKHE
PEKOMEHIALIUU 110 BBIIIOJIHEHUIO PA0OTHI, JIMHEHKA, KapaHJalll.

Yka3zanue: [Ipaktuyeckas paboTa COCTOMT M3 JBYX 4YacT€ll — TEOPETHYECKOW M MPAKTUYECKOH.
ITocne n3y4yeHus: TEOPETUUECKOr0 MaTrepualla MOXKHO IPUCTYINATh K BBIIOJHEHUIO NPAKTUYECKOW YacTH.
Ona cocTouT U3 ABYX U OoJjee 3a/1ad Juisl CaMOCTOSATENbHOIO BbINOIHeHUs. He 3a0bIBaiiTe 0 npaBUIbHOM
oopmienun pemeHus. Ha BbIMONHEHUE MPAKTUYECKOM OTBOJUTCS JBa akajeMuyeckux daca. [lopsmok
BBITIOJTHEHUS paOOThI

IMopsiiok BbINOJTHEHHSI PadoThI:

M3yuuTh KpaTKue TeopeTuueckue cpeaeHus https://znanium.com/catalog/product/1012153, Beinucas
dbopMmyitel ¢ maparpados 65, 66 . oTMeUeHHBIE ckoOKkamu, Hanpumep (66.1)

Pa3o0parh mpuMephl pelieH s 3a1ad

OtBetHTh Ha Borpockl Tecta https://znanium.com/catalog/product/1012153, k §64,65,66,67.

IIpumepsI peeHus 3a1a4
1 B Bozie HHTEp(EPUPYIOT KOTePEHTHBIE BOTHBI 4acToToit 5 - 10M I'ii. Yenmures mau ocnabHer cer
B TOYKE, €CJIM TeOMETpUUIECcKasi pa3HOCTh XO7a Jiydei B Hell paBHa 1,8 MxMm? [lokazaTens nmpemomiieHust
Bons! 1,33.

Hano:
2. KorepeHTH. UcCT.

] " 2.1,33-5.10" 18107
v=5-10%TIy Ar=n-AS=2 m= 3108 =

ck

AS=18-10%m |=2V =17,98 ~ 8 - yeTH. -

JvmAs
n=133 ‘ max yCUJICHUE CBETa
c=3-10%m/c
m _’_)

2. Onpenenute 4 HaMMEHBIINE TOJIMHBI MPO3PAYHON IIEHKH C ONTHYECKOM IUIOTHOCTHIO 1,5,
YTOOBI IIPU OCBEIIEHUH UX MEPIEHAUKYISIPHBIMA KPACHBIMHU JIydaMH ¢ JUIMHOW BosHBI 750 HM oHM ObutH
BHJIHBI B OTPAKEHHOM CBETE KPACHBIMHU.
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https://znanium.com/catalog/product/1012153
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AaEo: mieHKa | 4dn 750 750
n= 1% A u: ; d = _ = = 125Hm
)= 750 Hae e iy 8
k=0123 d = —— d,=3-125=375Hum
dc., dl: dz: ) 4:n d: = Sdc =625 Hu
d;—? 4. A d: =7dy =875 Hu
" dn
34
d, L = 3d,
4n
d:= 5d3
d, = 7dL

3. Ceetorasz pomHA ATHEOH 530 HM majaeTt nepneHIHKYIAPHO HA IPOPIATHYIO
IHOPAaKIHOHHVIO pEeINeTKY. NOCTOfHHAA KoTopod 1.8 My Omnpegemnte yroad
JHOPAKIHE, I0J KOTOPEIM 00pa3syeTca max HaHOOIBIIETro IOPATKa.

Haxo: nadpariys ; k2 18-10¢ 1800 .
.=530-10°nm sing =—=<1 k<— s=——=34
d= 1,8'10-6 M d 5)0]0 :‘30
e
it d A ; 3.530-107 o
; sinp =—— = (.88
_ k. A 1810
2)singp = ——
d @ =062°

3agauu 17151 CaMOCTOSITEILHOTO peleHust
KaxoBa ontuyeckas pa3HOCTb X0Jla ABYX KOI€PEHTHBIX MOHOXPOMAaTHUYECKHUX BOJIH B BEILECTBE C
MoKasaTesieM npeaomiieHus 1,6, eciiv reoMeTpuyeckasi pa3HOCTh X0/1a Jiyuei 2,5 cm?

Ha ToHKy!0 IJIEHKY C ITOKa3aTeneM NpeaoMieHus 1, 5 mepneHauKyIsapHO €€ MOBEPXHOCTH MajacT
napajuleNbHbIM My4OK JKeNThIX Jy4yell ¢ nuuHoi BoiHbl 600 Hwm. Ilpu kakoit HauMeHbIIel TOMIIHE
IUIEHKH OHA B OTPAXEHHOM CBeTe OyJeT Ka3aTbCs KeITON?

JIBa korepeHTHBIX Jy4a ¢ jymHamu BosiH 404 Hwm nepecekarotcst B OIHOM TOYKE Ha dKpaHe. UTo
Oyzer HabMOaThCs B ATOM TOUKE — YCHJICHHE WM ocilabJeHne CBeTa, €ClI ONTUYECKas pa3HOCTh
xona jmyueit 17,17 Mxm?

Bo ckonbko pa3 yBeIMUUTCS PACCTOSHUE MEXKIY COCEIHUMHU MHTEPPEPEHIIMOHHBIMU MOJIOCAMH Ha
skpaHe B onblTe OHra, ecnu 3eneHbl CBETOQMIBTP C JUIMHON BOJIHBI 25° 10®° cM 3ameHHTH
KpPacHBIM C JUTHHOW BOJIHBI 6,5 - 107° cm?

B HekoTOpyloo TOYKY NpPOCTPAHCTBAa MPUXOJAT JBE KOIEPEHTHBIE BOJHBI C TE€OMETPUUYECKOU
pasHoCThIO Xo01a 1,2 MKM, JyMHa KOTOpbIX B BakyyMe 600 Hwm. Onpenenure, uTo npou3oiaer B
3TOW TOUKE BCIEACTBHE MHTEp(epeHInH B Bo3ayxe, B Boje (1,33), B crekiie (1,5).

PasHOCTh XO7a Iydeil JBYX KOTEPEHTHBIX HCTOYHHKOB CBETA C JUIMHOH BOMHBI 6107 M,

CXOJAIIMXCS B HEKOTOPOU TOYKe, paBHa 1,5- 10 M. Vemnenne win ocabnenne cBera Oyner B aTOM
TOUuKe?

Ecnu cnekTpsl TpeThero M 4YeTBEpTOro mopsiaka npu audpakiuu Oenoro cBera, HOPMajlbHO
Ma/Ial0LIero Ha AU(PPAKIMOHHYIO PEHIETKY, YaCTUYHO MEPEeKPBIBAIOTCS, TO Ha JJIUHY BOJIHBI 780
Hw™ cniekTpa TpeTbero nopsjika HakJ1aJbIBa€TCs AJIMHA BOJIHBI ... CIIEKTPa YETBEPTOTO MOPSAKA.
Hudpakimonnas pemerka umeeT 50 mrpuxoB Ha MM. [lo KakuMH yriiaMu BUAHBI max MepBOTo U
BTOPOTO MOPSAKOB MOHOXPOMAaTHYECKOTO U3JIy4eHHs ¢ 1IuHOM BOHBI 400 Hm?

Onpenenure ONTUYECKYIO pa3HOCTh Xojaa BoiaH januHoM 540 Hwm, npomenmmx depes
T (PAKIMOHHYIO PEMIETKY M 00pa30BaBIIMX Max BTOPOTO MOPSIKA.
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10. Onpenenure ONTHYECKYIO PAa3HOCTh XOJa BOJH, MPOLISNIINX Yepe3 AU(PPaKIUOHHYIO pEIIeTKY,
€CJIM MaKCUMAJIbHOE YCUJICHUE BOJIH BUIHO MOJT yIiioM 1 1°. Mocrosuuas PEMIETKH 2 MKM.

11. Iudpaxuonnas pemerka ¢ nocrosaHon 0,004 MM ocBemiaeTcst CBeToM ¢ JUIMHOM BosH 687 Hw.
[lon xakuM yrjaoM K pelleTKe HY)KHO MPOU3BOJIUTH HAONIONEHUS, YTOObI BUIETh M300paKeHHE
CIEKTpa BTOPOro mopsiaka?

12. Onpenenute NOCTOSIHHYIO TU(GPAKIUOHHON PELIETKH, €CIIM MPH €€ OCBELICHUH CBETOM C JITMHON
BOJIH 656 HM criekTp BTOpPOro nopsiika BUAEH O] YIJIOM 15°.

13. Onpenenure IIMHY BOJIHBI IS TUHUH B TU(PAKIUOHHOM CIIEKTpe 3-TO MOpsiiKa, COBMATAONICH ¢

JIMHUEN B CIIEKTPE YETBEPTOIO MOpAJIKA ¢ AIMHOU BOIHBI 490 HMm.

14. Kakoii HanOOIBIIHI TOPSAIOK CIIEKTPa MOKHO BHAETh B TU(PpaKIIMOHHON perieTke, uMmerorieit 500
LITPUXOB Ha | MM IIpU OCBEIIEHUH €€ CBETOM C JIMHON BosHbI 720 H

(I)opMa NnmpeacraBjJacHusd pedyjabTara:
BemonauTh 3a1aHUC B TCTPpaau IJIA NPAKTHYCCKUX pa60T.

Kpurepun oueHku:

3a npaBIIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS TIOJIOKUTEIIbHAS OIICHKa — | Oa.

3a HeMpaBWIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJ]aHNUEC BHICTABIISICTCS OTPUIIATEIbHAS OlleHKa — 0 0aJlIoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasinsiemcs 3a 80 — 89%0 npaBUIBHBIX OTBETOB

Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% nmpaBUIBHBIX OTBETOB

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

Paznen 7 KBanroBasi pusuka
Tema 7.1 KopnyckyJISIpHO-BOJHOBOM Ayaju3M

IpakTuyeckoe 3anaTue Neld Pemenue 3ampa4d no teme: 3axkonbl ¢porodddexra

Ieas padoTbl: cpopMHUpOBaTH MOHUMaHKUE POJIM (QU3MKU B (POPMUPOBAHUM KpPYyro3opa BiaJieHHE
OCHOBOIOJIAralOMMMU (PU3MYECKUMH TOHSATUAMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPUSMHU; YMEHUS
BBINOJIHATE pacuyeTHbIE U rpaduuecKre 3a1a4u

Brinosinenue padorsl cnocodcTByeT POPMUPOBAHHUIO:

I1P62, TTPG6, ITP67,

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

MarepunanbHoe obecneyeHue:

WHAMBUAYaAJIbHOE 33/1aHH€e, KOHCIIEKT JIEKIIUHA, CIIPaBOYHbIE MaTepHAIIbI.

Ykazanue:

[IpakTnueckoe 3aHATHE COCTOMT W3 JBYX YacTed — TEOpeTHYeCKOW M mpakrtudeckou. Ilocie
U3Y4YEHHsI TEOPETMUYECKOI0 MarepHuaja MOXHO MPUCTYNATh K BBIIOJHEHUIO NpakTHUecKod yacth. OHa
COCTOMT W3 ABYX M Ooree 3agad AJisi CaMOCTOSITENIbHOTO BblonHEeHUs. He 3a0bIBaiiTe O mpaBUIBHOM
oopmienuu pemienus. Ha BeImoHEHHE TPAKTUYECKOTO 3a/1aHUS] OTBOJIUTCS /IBA aKaJEMHUECKUX Yaca.

3ananue:

O3HaKOMBTECH C TEOPETUYECKUMH CBEJIEHUSIMU
Pemmre 3amgaum, camMOCTOSITENBHO KCIONb3Ysd NPUMEPbl U KpaTKUE TEOpPETHYECKHE
CBEZICHHUS.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. Usyuwre u Bommumute GopMyJibl 110 JAHHON TEME B BUJIE KPATKOTO KOHCIIEKTa
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N

Pazbepute nmpuMepsl peIICHHBIX 33129

Pemmre camocTosiTeIbHO 3a1a4H

4. Bemoanuth  Tect  https://znanium.com/catalog/product/1012153, ctp 346
«Dotodrddext. Dopmyna [Tnanka»

w

Kpartkue TeopeTnyeckue cBeJleHUs1
DHeprust KKI0H MOPIHHU MPSIMO TPOIIOPIIMOHATIbHA YacToTe n3nyuenus — v. E=hv [Jx],

rae h — mocrosinnas ITnanka, h = 6,63-103 [dIx-c].
[TOrIOTUTHCSA MOKET BCS IIOPLHS LETUKOM.
DuHeprusi cBeta hv umuer Ha coBepuieHue paOOTHl BbIXoga A, W Ha COOOLIEHHE DIIEKTPOHY

2 2 2

. m m m
KHHETUYCCKOU SHEPTUU — M hy=g+1° - 0 _p
2 2 2

Juis kaxaoro BeriectBa GoTodPPeKT HAOIIOIACTCS, €CIIH YacToTa vV > vnin = hv > A. TlpenenbHyto

9aCTOTY Vinin WIH Amax HA3BIBAIOT KPACHOU rpaHuieid Gorodddexra. Vmin :i e A, — paboTa BBIXOJa
h
1
anekrpona [x]. 1»B = 1,6-10 e

®oTOH 00J1a1a€T TOPLUUEH SHEPTUH: F — he _ hyv,TAe v—u4acrota ['i];
A

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

hv

8
Macca doroHa onpenensiercs: m=—_, TIe ¢ — CKOpoCTh cBera, ¢=3-10" m/c.
c

DOTOH HE HMMEET MacCChl TOKOs, T.€. HE CYIIECTBYET B COCTOSHUM MoOkos. Mmmynbc ¢orona

hv h
ONpENeNAeTCs: p=MmC=— = n
C

IIpumenenune porodpdexra

CBoIicTBO (POTOTOKA 3aKIIOYAETCS B TOM, YTO €r0 CHUja MPSMO MPOMOPIHOHAIBHA MOTJIOMEHHON
SHEPrUM CBETAa, HAXOJUT NMPUMEHEHHE B puOopax-PpoTodeMeHTax, B KOTOPbIX 3HEPIUs CBETA YIPABIISET
SHEpruen IeKTPUIECKOro TOKa MU Ipeodpa3yercs B Hee.

Pa3noo0Opa3zHoe npuMeHeHne HaxoIuT BHYTpeHHUN (poTo3(pdexT B MoIynpoBOJHUKAX. DTO SBIECHUE

UCIIOJIb3YETCSL:
1) B hoTOCONPOTUBIEHUAX — IPUOOPAX, COMPOTUBIIEHNE KOTOPBIX 3aBUCUT OT OCBELIEHHOCTH;
2) B TOJYNPOBOJHUKAX — TNpUOOpax, MpeoOpa3ylolUX CBETOBYI0 JHEPrHMI0 B OJHEPIHIO

AIEKTPUIECKOTO TOKA. Takue mpuOopsl CIy:KaT UCTOUHUKAMU Toka. CyIIECTBYIOT SIBJICHUS, OOBSICHIEMbIE
KBAaHTOBBIMH CBOMCTBAMU U3JIy4YECHHUS.

1. Zlasnenue ceema. TlepBoie onbiThl ObUTH TIposenansl B 1900 r. pycckum ¢uszukom Jledenesbim I1.H.
Boruucnenuss MakcBenia noka3aia, 4To Ha 3eMJi€ COJTHEUYHBIM CBET JABUT HA KBAJAPATHBIA METP YEepHOI
MOBEPXHOCTH, PACIIOI0KEHHON MEPIICHINKYIISIPHO JIydaM ¢ CHIION 4,5®10° H.

2. Tennosoe Oelicmsue ceéema. llpu TIOTIONICHUH W3IYYSHHUS TEJIOM BCEeTAa MPOMCXOIUT
MpEBpAIICHUE SHEPTUU U3ITYUYECHUSI BO BHYTPEHHIOK YHEPTHUIO Tea.

ConHeuHble JIydd TPHHOCAT ekecekyHAHO 1370 [k sHepruM Ha KaxAbld KBaJpPaTHBIM METP
MONEPEYHOr0 CEYCHUST 3EMIIH.
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3. Xumuueckoe Oeiicmseue ceema. XUMHUYECKHE TIPOIECCHl, MPOMCXOIAIIME TOA JeHCTBUEM
U3Jy4YEHHUs, UMEIOT O0JIbIIOE 3HAUE€HHUE B IPUPOJIE, HAYKE U TEXHUKE:
— (doToCcuHTE3;
— CIOCOOCTBYIOT BO3HMKHOBEHHIO 3PUTEJIBHOTO OLIYIIEHHs Y YeJIOBEeKa U JKUBOTHBIX U
JAI0T BO3MOKHOCTb Pa3jany4arh LIBETA;
— nosrydeHue ¢potorpadumu.
XUMHUUYECKOE ACHCTBUE U3ITyUYCHHS OY€Hb XOPOIIO OOBSICHACTCS KBAHTOBOW TEOpHUEH CBETA.
[Tornomenue GOTOHOB yBETUUMBACT SHEPIHIO MOJIEKYJI IPOUCXOIAT XMMUUYECKHE ITPOLIECCHI.

IIpumepsl pemienus 3agaq

1. OnpenenuTe MaKCUMAIBbHYIO CKOPOCTh BBIJIETA JIEKTPOHOB U3 KalHs, padoTa BBIX0Ja JIEKTPOHOB
U3 KOTOpOTo paBHa 2,26 3B, npu OCBEIIEHUH €ro YIbTPaHOIeTOBBIM U3IIyUYeHHEM C JUIMHOW BOIHBI 200
31
HM. Macca anekrpona 9,1-10°" kr.

JaHo:

A =200 M CH PewweHue:

A4,=2,265B 200-10° M3 ypaBHEeHNA DNHWTENHa ANA BHELLIHEro
m =9,1.10% kr  2,26-16-10" Tk boTosdbderTa:

=13.108 ch mo? - .
C 310 M/C 7:Agm_g_?:l):\/Z(Chiﬂ"a‘@m)I
Am,

h=6,62-10>* x-c

v—"

e \/2(3~108~6,62~1034—2~107~2,26-1,6-1019) ~ \/(19,86—7,232)-1026

-118-10° %
2107-91.10°" 91.10°% ¢

OTBeT: v = 1,18‘106 Mm/c.
Pemurh 321244 CAMOCTOATEILHO
(N - Homep sawezo sapuanma no cnucky)

1. Pabota BbIXOAa IMEKTPOHOB y Ookcuaa Meau 5,15 5B. BrezoBer nu doroaddext ynpTpaduoneroBoe
u3inydenue ¢ gacroroii 0,01-10" I'u?

2. Pabora BbIXO/a 3JIEKTPOHA C MOBEPXHOCTH I€3UsI paBHA 1,6-10™" Jix. C kakoii CKOPOCTBIO BBUIETAIOT
3JIEKTPOHBI U3 LE3Us], €CIIM METAILIT OCBELIEH KEATHIM CBETOM C JUIMHOW BOJIHBI 0,6~1O'6 M; Me = 9,1-10°
3 gr?

3. Haiimure Maccy 1 uMmynbe (GoToHOB uIst nHppakpacHex (v = 10" ') u pentreHoBekux (v=10% ')
Jy4en.

4. Haiigure 1JIMHY U 4acTOTY U3JTy4eHHsI, Macca (POTOHOB KOTOPOTO paBHA Macce MOKOS AIIEKTpoHa (Me =

9,1-10°! kr).

KaxoB ummnynbc hoTOHa, S3HEPTHsl KOTOPOTO PaBHA 6-10™" JIx?

Ornpe/enuTe HMITYIIEC (OTOHOB PEHTTEHOBCKHX Jydeit A = 4-10™" u.

KakoBa macca oToHa, eciii ero 3Heprusi paBHa 2,76-10™" Jix.

DHeprusi KBaHTa CBETa paBHa 1,98-10"%%. Kakoe 310 U3IIydeHue?

© N oo
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

Omnpenenure sHEPTUi0 (HOTOHOB, COOTBETCTBYIONTUX HanOolnee AMUHHBIM (A = 0,76 MKkM) U Hauboiee
KOpoTKuUM (A = 0,4 MKM) BOJIHAM BHJIMMOM YaCTH CIEKTpa.

Kakoiif 4acTOTBI CBET ClIelyeT HAlPaBUTh HA MOBEPXHOCTH IUIATHHBI, YTOOBI MaKCHUMAaIIbHAsT CKOPOCTh
(hoTO31eKTPOHOB OBLIa paBHA N KM/C pabOTOM BBIXOJa IS IJIATHHBI paBHA 6,3 2B?

[Touemy nosinenue Gpororpapuueckux CHUIMKOB MPOU3BOAUTCS MTPU KPAaCHOM cBeTe?

MosxHo 11 ¢oTorpadupoBaTh MPEIMEThI B COBEPIICHHO TEMHOW KOMHATE?

Onpenenure UMIyJIbC (POTOHA BUAUMOTO CBETA ¢ JTMHOM BOJIHBI S00 HM.

Omnpenenure AIUHY BOJTHBI (POTOHA, UMITYJIBC KOTOPOTO PaBEH HUMITYIILCY DJICKTPOHA, MPOJIETEBIIETO
YCKOPSIOIIYIO Pa3HOCTh MOTEHIManoB N B.

Omnpenenure SHEPTUIO U3ITY4YeHHs, Macca (OTOHOB KOTOPOTO paBHA Macce IMOKOS DJIEKTpOHA Mg =
9,110 kr.

Beruncnute sHepruto (oTtoHa Buammoro cBeta A = 0,4 MKM W CpaBHHUTE €e¢ C JHepruei (hoToHa
yIBTPAPHUOIETOBOTO U3MYUCHHSI KBApIEeBOM taMIibl A = 0,25 MKM.

[Ipu xaKko IIMHE JIEKTPOMAarHUTHOM BOJIHBI dHEprus (hoToHa OblIa OBl paBHA 2,810 1k?
Omnpenenure paboTy BbIXOJAa SJEKTPOHA C MOBEPXHOCTH IIMHKA, €CIM HAuOOibllas JUIMHA BOJHBI
¢dorona, BebIBatomas Gporoddpdext — 0,3 MKM.

KakoBa MakcumanpHasi cKOPOCTb (DOTOIIEKTPOHOB, €ciid (POTOTOK MPEKPAIIAeTCs MPHU 3aMUPAIOIIEM
Hanpspkennu 0,6 B (me = 9,1.10°% KT, ¢ = 1,6-101° Ki)?

Onpenenure kKpacHyro rpanuily Gorodddexra ais MeTaia ¢ padboTol Berxoaa N 3B.

(I)opMa NMpeacraBjJacHusd pedyjabTara:
BreimonauTts 3a7anue B TETpaau OJi MMPAKTHUICCKUX pa60T.

Kpurepun oueHku:

3a
3a

IMPAaBUJIbHO BBIIIOJIHCHHOC 3aaHUEC BBICTABJIACTCS IOJIOXKUTCIIbHAA OLCHKA — 1 6a.
HCIIPABUJIBHO BBITIOJIHCHHOC HeﬁCTBHG, 3aIaHUC BBICTABJIAICTCS OTPHULIATCIIbHAA OLICHKA — 0 6amoB.

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

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

Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyooenemeopumensvHoy svicmagisiencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 7.1 KopnyckyJISIpHO-BOJHOBOM AyaJu3M

HpaKTl/I‘{eCKOC 3anaTue Ne 15 «3anuch SIACPHBIX peaKuuﬁ. CTpoe}me aTOMOB U aTOMHBIX AJI€P.
3akon PAAMO0AKTUBHOIO pacmaaa.

Heab padotbi: chopMupoBaTh MOHUMAHUE POJIU (U3MKU B (POPMHPOBAHUHU KPYro3opa BlafeHHE

OCHOBOIIOJIararoimmuMun (bPISI/I'-IeCKI/IMI/I IOHATUAMHU, 3aKOHOMEPHOCTAMH, 3aKOHAMH U TCOPHUAMH,; YMCHUS

BBIITOJIHATE paCYCTHBIC U rpa(bnquKHe 3aga4un

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62, I1PG6, I1PG7,

JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MP8, MP10
MarepuanbHoe o0ecnieyeHme:

WHJUBUIyaJIbHOE 3a/IaHK€, KOHCTEKT JIEKIUIA, CIPABOYHbIE MaTEpHAIbI.

Yka3zanue:

[IpakTHueckoe 3aHATHE COCTOMT M3 JIBYX YacTeldl — TeopeTH4ecKod M mnpakTthueckoil. Ilocie

HU3YUCHUSA TCOPETHUYCCKOro Marc€puaia MOXHO IMPHUCTYIIATb K BBIITOJHCHHIO HpaKTH‘—IeCKOfI gactu. OHa
COCTOUT M3 JBYX U Ooiee 3aJa4 JJIs CaMOCTOSATEIbHOro BhIOJHEHHSA. He 3a0bIBaliTe O IMMpaBHUJIbHOM
O(bOpMJ'IeHI/II/I pEeLICHUA. Ha BrimmonHeHME IMPAKTUYCCKOr'o 3aJlaHUs OTBOAUTCA ABAa aKaACMHNYCCKUX Haca.
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3amanmue:
O3HaKOMBTECH C TEOPETUUECKUMHU CBEJICHUSIMU
Pemnre 3amauun, caMoCTOATENBHO UCIIOJIB3YSI IPUMEPHI U KPAaTKHUE TEOPETUYECKHUE CBEICHHUS.
Beimoanuts Tect
IHopsiok BbINOJIHEHUS PA0OTHI:
1.  HM3yuure KpaTKue TEOPETUUYECKHUE CBEICHHS
2 Paz6epuTe nprMepsl pelIeHHbIX 3a/1a4
3. PemmTe camocTosATENbHO 331241
4 Beimonauts Tect https://znanium.com/catalog/product/1012153, ctp 347 «CtpoeHue aToMa 1
ompeeleHue ero cocraBa 1o Tabmuie MenneneeBay, crp 349, « Snepnas peakmus.
VYpaBHeHHE sIEpHOM peakuum», «PaguMoakTUBHOCTL. SInepHbIe CWIBD» K yKa3aHHBIM
naparpadam

Kpartkue TeopeTnyeckue cBeleHUs1
[Ipu paaroakTHUBHOM pacriajie MPOUCXOUT IPEBPAIICHUE OJHOTO SApa B IPYroe, KOTOPOE MOAYUHSAETCS
npaBujiaM cMmenieHus1, chopmyaupoBaHHbiMu CoIu:

1. o-pacmanm: ;X —2"Y +,He — u3nydenue sjaep reaus.

2. B-pacmanm: ;X —,Y+ %€ — H3JIyd4eHHUE JIEKTPOHA.
CrtpoeHue aTOMHOTO sijipa

IIpomonHo-Helumporuas Moodenb amoma — PO COCTOMT U3 HEUTPOHOB M MPOTOHOB, BOKPYT 1O OpOUTaM
BpaIaroTcs MeKTpoHbl. OOmIee Ha3BaHHE TPOTOHOB U HEUTPOHOB — HYKJIOHbL.
IIpomon (p) UMeET NMOJIOKUTENbHBIN 3apsill, paBHBIN 3apsAy IEKTPOHA M MacCy HOKOs My = 1,6726:10%
KT.
Heitimpon (n) — HefiTpanibHas 4acTHIIA C MACCOM TTOKOS My, = 1,6749-10%" kr.
Maccosoe uucno A — ob1iee Yuciio HYKJIOHOB B aTOMHOM S/IpE, T.€. CyMMa HEUTPOHOB U IIPOTOHOB.
3apsoosoe uyucno Z — YUCIO MPOTOHOB B SAJIPE, COBHAAAIONIEE C MOPSIKOBHIM HOMEPOM XHMHYECKOTO
AJIEMEHTa B IEPUOAMUYECKOM crcTeMe 1eMeHTOB MeH/ieneena.
ATOM XMMHYECKOTO 3JIEMEHTa 0603HaatoT 5 X .

Hanpumep, °;U , B KOTOPOM COZIEPXKHUTCS Z — IPOTOHOB U JNIEKTPOHOB, T.¢. Z = 92 1 A — MaccoBoe 4ncio,

kotopoe paBHO 235. N — mpotoHoB, T.e. N =4 —Z = N =235-92=143. 4 =Z + N
Aoephvie cunvl — CUIBI, KOTOPBIMHU HYKJIOHBI YACPKUBAIOTCA B siape. UTOOBI pa3aenuTh Aapo Ha
COCTABJISIFOIIUE HYKJIOHBI HEOOXOUMO 3aTPATUTh OOJIBIIYIO YHEPTHUIO — dHEPIUI0 AMOMHbBIX s0ep — padoTa,
KOTOPYIO HEOOXOAMMO COBEPIIUTD ISl pa3/esieHus apa Ha HYKIIOHBI. E ., = Amc?,rue Am = Zm,+Nmy—
Mopa — IePEKT Macchl.
OHepeemuueckum 6blx000M SIIEPHON peaKIIuu HA3bIBAIOT PA3HOCTh SHEPTHM MOKOS SIIeP U YaCTHUIL JI0
peaxiuu u mocie Hee, 7o ectb:AE = (Zm; - Zmi)-cz,
r7ie XMj — cyMMa Macc 4acTHIl 0 PEaKIlnu;
2M; — cymMa Macc 4acTHI] IIOCIIE PEaKLIAH.
Ecnu Xm; >2m;, TO peakuus UIET ¢ BBIACIEHUEM YHEPTUH, €CIM XM <XMj, TO peaKUus UAET C
MOTJIOIIEHUEM SHEPTUH.
AHoepnas peaxyus — MpeBpallieHue aTOMHBIX SJIEp MPU B3aUMOJCHCTBUHN C DJIEMEHTAPHBIMHU YaCTUIIAMH.
SAnepHble peakiuy MPOTEKAIOT MO-Pa3HOMY, T.€. C UCITYCKAaHUEM Pa3TMYHBIX YaCTHII: ;Be+;He—> C+on ,
3axon coxparenus 1eKMpUYecKux 3apsa008 U MAacco8ulx yucea: CyMMa 3apsaoB (MACCOBBIX UHCEN) sAep U
YaCTHI], BCTYMAIOIINX B SZIEPHYIO PEAKIIUIO, paBHA CYMME 3aps10B (MAaCCOBBIX YHCET) KOHEUHBIX
IPOAYKTOB (siiep U vacTull) peakunu. Hanpumep: 15 Al+on—;Na-+;He .
Z (no peakuuu) = 13 + 0 Z (mocne peakuun) = 11 + 2
A (mo peakuun) =27 + 1 A (mocne peakuun) =24 + 4

IIpumeps! pelieHus 3agay

1. Kyna cMemaercst moJrydeHHBIN 3JIeMEHT B TaOsuie MeHieneeBa B pe3ysbTaTe MsATH o-paciaaoB?
| o-pacnag, — 3To NoTOK AAep renma — ;He , T.K. ux 5= 66

Z(5He) = 52 = 10 - 3apag; A(5*He) = 54 = 20 — maccosoe
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JaHo: X —5°He+Y

Otget: 3memMeHT Y OTHOCUTENBHO X CMEMIACTCSI Ha JeCSTh KJIETOK K Ha4ally TaOJUIIbL.
5. 3aKOHYMTE ANEPHYIO PEAKLUIO: B+ ln —2+]Li.

ITo 3akoHy COXpaHEHHs 3apsiia U MaCCHI:

1o peaknuu Z = 5 + 0; mocne peakiuu Z =5 — 3 = 2;

no peakuuu 4 = 10 + 1; mocne peakuuu 4 = 11 -7 =4,

[Tomyyaercst 37IEMEHT € 3apsAIoM J10 peakuun Z =2 n maccoi 4 =4 — ‘He.

OtBeT: ?B+n—>He+Li-

1. Onpeoenume suepeemuuecxuii 8b1X00 A0EPHOU peaKyuti
“N,+'He,=""O,+'H,

1 cnocoo

1) onpedenumov maccy aopa u uacmuy ml 0o peaxkyutl

2) onpedenums maccy A0pa u yacmuy m2 nocie peakyuil
3) onpedenums usmenenue maccol m ml m2

4 E=m*c’
)paccuumamb U3MeHeHUue aHepzuu.

M, =14,00307 , e.m+4,00260 a.e.m.==18,00567 a.e.m.
[locne peakuumu:

M, =16,99913 a.e.m.+1,00783 a.e.m.=18.,00696 a.e.m.
m=""1""2=_000129 2. ¢. m.

Dueprus noraomaercs, T.Kk. m < ()
E=(-0,00129)*931 M»B.=-1,2 MaB.

2 croco®

Hano: Pewienue:

iy 108,653 MsB DHeprus CBA3M PaBHA HYJIO, OITOMY

E,, =282937 M5B E=E -(E,+E,,

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

Pemurhb 3a1a4d CAMOCTOATEIbHO

1. KaxoBo cTpoeHnue sapa aToMoB: 60pa "B ; Oepuiius ?Be; a3ota N ; alFOMUHUA 2 Al ?
2. UeMm oTuIMYAKOTCSA A/pa M30TOMOB Bojoposa 'H , *H, *H ? Kak onu HasbIBaroTCs?
3. Kyna cmemaercs anmeMeHT Y B pe3ynbrare o-, B-pacrana B Tadnuie Menaeneena?
a) AX >3+, 0) ;X He + le tY;
B) ’X —>2He +3 %+, ) ’X—>!He+3letY.
4. Tlpu GomOapaMpoBKE M30TONa a3oTa “*N HEHTPOHAMM MOJIYYarcs M30TOMN yriiepoiaa '/C, KOTOPBIA

OKa3bIBaeTCs -paguoakTUBHBIM. HanmumumTe ypaBHEHUS SIEPHBIX peaKiuil.
S. B pesynbrare 3axBara HEMTPOHA AJPOM M30TONA a30Ta N 00pa3syeTcs HEM3BECTHBIH DJIEMEHT M OL-

qacTulia. Harmmmmre PCAKIUIO U OIIPEACTIUTE HEW3BECTHBIA DJICMEHT.
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6. HaiimuTe mpomyKT peakiuu Mmpu OOMOapIUpOBKE sAep M30TOMA MAarHUs Mg O-4acTHIAMHM, €CIH
W3BECTHO, YTO B 3TOM PEAKIIMU BBIJCISIOTCS HEUTPOHBI.

7. 3anuimmre cXeMy SACPHOM peaklMu U OMNpPEACNUTE HEU3BECTHBIM 3JIeMEHT, oOpasyrolluiics mnpu
0OMOapIMPOBKE SJIEP W30TOIOB ATOMHHUS 2] Al Ol-4aCTHIIAMH, €CJIIHM H3BECTHO, YTO OJHMH M3
IIPOYKTOB PEAKLIMY HEUTPOH.

8. DieMeHT Kyp4aTOBUH MONYYHIIH, 00Tydasi MITyTOHUI 2Py sAZpaMu HeOHa *’Ne. Hanumure peakuuto,

€CJIM U3BECTHO, YTO B Pe3yibTaTe 00pasyeTcs elle YeThbIpe HeHTpoHa.
9. Hammmmre HemocTaromye 0003HAUYCHHS B CIISIYIONINX SACPHBIX PEaKIUsIX:

a) Z7Al+.n — 2+, He; 0) ?+H—>”Na+;He;
B) *Mn+?—2Fe+n; T) ZAl+y—>2Mg+?;
n) “B+in >+ a; €) 2Mn+lp —>2+.n;
K) [Li+;He >2+He;  3) ’H +y —>2+.n.

10. TIporaktunuit *Pg O-pagroakTUBeH. OnpenenuTe, Kakol JJIEMEHT IMOTy4aeTcsi ¢ MOMOLILIO 3TOTO
pacriaga?

11. B Kakoii aneMeHT npeBparaeTcs 25U nocie AByX -pacrnajios U OJHOTrO o-pacnazia?

12. Sinpo n3orona BucMyTa *°Bj MOJYy4MIIOCH M3 JIPYTOTO A1pa Mocie o-pacnana u B-pacnazna. Uro sro 3a
SIApo?

13. B pesynbrare 3axBara O-4acCTHILbI SPOM H30TONA a30Ta N 00pasyeTcss HEM3BECTHBIH JJIEMEHT W

poToH. HamummTe peakiuio 1 onpeneanTe HEM3BECTHBIA AJIEMEHT.

14. BoamoxHa JM peakuusi, NPOUCXOndIias TMpu OOMOapIUpPOBKE aIIOMUHUS O-YaCTULAMHU U
COIMPOBOXKAAIOIIYIOCS BHIOMBAaHMEM HEWTPOHOB, €CIIM B PE3yJbTaTe MOJIy4aeTcs AP0 KPEeMHHS C
MaccoBBIM unciiom 30?7

15. Ilpu nenenun sapa 1 BBIIEISETCS SHEPTHsA 3,2-10‘11 JIx (200 M»aB). PaccuunTaiite sHepruto, KoTopas

BBIJICJIUTCS IPU CTOPAHUU YPaHA KOJIMYECTBOM BeIECTBA | MOJIb.
16. Onpenenure sHEPTHIO, BBIAEISIONIYIOCSA B XO/I€ TEPMOSIEPHON peakunu 'H+H— He.

17. VIzoton renus }He MOMy4aeTcs B pe3ynbrare 60MOapaMpOBKU saep TpuTtus *H mpoToHamu. Hakinure

SHEPTeTHUYECKU BBIXOJ STOU PEaKIUu.

®opma npeacTaBiaeHus pe3yJbTara:

BBINONHUTE 3a/1aHUE B TETPAIN JJIs IPAKTHUECKUX padoT.

Kputepuu onenkmu:
3a nmpaBUJIHHO BBIMOJIHEHHOE 33JaHHE BHICTABIISICTCS MOJIOKUTENbHASI OlleHKa — 1 Oa.
3a HEeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISIETCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvbnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

IIpakTuyeckoe 3ansaTue Ne 16 Pemienue 3agau nmo reme: crpoenue Beesiennoii. Padora ¢
MOJABH/KHOM KAPTOM 3Be31HOI0 Heba
Heab: M03HaKOMUTHCS C MMOABMKHON KapTOM 3BE3IHOTO HEOA, HAYUUTHCS ONIPEENISTh YCIOBUS
BUJMMOCTHU CO3BE3/IUM, HAYUUTHCS ONPEAEIATh KOOPAUHATHI 3BE3]1 110 KapTe

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

T1P62, TIPG6, TIP67,
JIP1, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43, MPS, MP10
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MatepuaibHoe ofecriedyeHHe: TETPaab JUISI TMPAKTHYECKUX paboT, pydyKa, METOAUYECKHE
PEKOMEHIALIMY 110 BBIIIOJIHEHUIO PA0OTHI, JIMHEHKA, KapaHJalll.

Yka3zanue: [IpakTuueckas paboTa COCTOMT M3 JIBYX 4YacTed — TEOPETUYECKOH W MPaKTHUECKOM.
ITocne n3y4yeHus: TEOPETUUECKOr0 MaTrepralla MOXHO IPUCTYNATh K BBIIOJHEHUIO NPAKTUYECKOW YacTH.
Ona cocrouT U3 ABYyX M OoJiee 3amad Il CaMOCTOSITEIbHOrO BhIoaHEHNs. He 3a0biBaiiTe 0 npaBUiIbHOM
oopmienun pemenus. Ha BbIMONHEHUE MPaKTUYECKOM OTBOJAMTCS JBa akajeMuyeckux daca. [lopsmox
BBITTOJIHEHUS pabOTHI

IMopsa0K BHINOTHEHHS] PA0OTHI:
1. Bocnons3yiitech ccbuikoit https://znanium.com/catalog/product/1012153 mnst usyuenus §76, 77,
80, 82
2. PaccMoTpuTe TEOpETHYECKHMH Marepuaa 110 TeMe M IPUMEPbl pemeHus 3amad  (CMOTpH
METOAHYECKOE IIOCOOHE).
3. Pemmte camocrosTenbHyI0 padoty. OhopMuTe peleHrne MICbMEHHO B TETPAJIH.

Xoxa padoTbI:
Teopus.

Bun 3Bé€3nHOro HeGa M3MEHsIETCs M3-3a CYTOYHOTO BpaileHus 3emid. M3MeHeHue BuJa 3BE3AHOTO
Heba B 3aBUCHUMOCTM OT BPEMEHM IojJia MPOMUCXOJIUT BCIEACTBUE OOpamieHus 3emun Bokpyr CosHua.
PaboTa nocpsiieHa 3HAKOMCTBY CO 3BE3AHBIM HEOOM, PEIIEHUIO 3a/1a4 Ha YCJIOBUS BUJUMOCTH CO3BE3AUN
Y ONPENIECIICHUN UX KOOPAUHAT.
Ilepen HayamoMm paboThl pacnedyaraTbh NMOABHKHYIO KapTy 3Be3IHOI0 He®a, OBajl HAKIAJAHOTO Kpyra
BbIpE3aTh IO JIMHUHM, COOTBETCTBYIOLIEH reorpaduueckoil mupore mecrta HaOmoaeHUs. JIuHus BbIpesa
HaKJIaJHOTO Kpyra OyaeT n300pakaTh JMHHUIO FOPU30HTA. 3BE3AHYIO KapTy U HAKJIaJHOM KPYr HAKJIEUTh Ha
kapToH. OT 1ora K ceBepy HakJaJHOIO Kpyra HaTsHYyTh HUTb, KOTOpas MOKa)XET HalpaBlieHuE HEOECHOro
MEpHIUaHa.

Ha xapre:
® 3BE3/bI TOKA3aHbl YEPHBIMU TOUKAMU, pa3Mepbl KOTOPBIX XapaKTEPU3YIOT APKOCTh 3BE3NL;
® TYMaHHOCTH 00O3HAu€HbI IITPUXOBBIMU JIMHUAMU;
® CeBEpHbIM MOJIOC MUPA U300paXEH B LIEHTPE KapThl;
)

JIMHHAHU, HCXOJSIINE OT CEBEPHOTO IMOJII0CA MHUPA, TOKA3bIBAIOT PACTIOIOKEHNE KPYTOB

ckioHeHus. Ha 3B&31HOM kapTe Amst ABYX OMMKaWIINX KPYTrOB CKIOHEHUS YTIIOBOE

paccrosinue paBHo 1 u;

e HeOecHble mapayienu HaneceHbl yepe3 30°. C uX MoMOIIbI0 MOKHO MPOU3BECTH OTCUYET
CKJIOHEHHUE CBETHII J;

® TOYKM IEPECCUCHUA DKIIMIITUKU C DKBATOPOM, JIJIA KOTOPBIX IIPAMOE BOCXOXKICHUEC Oul12 4.,
HA3BIBAIOTCS TOUKAMU BeCEHHETO g 1 W paBHOJICHCTBUIA;

® II0 Kparo 3Bé3)IHOI>'I KapTbl HAHECCCHBI MECALIBI U YMCJId, 4 HAa HAKJIaJJTHOM KPYT'e — 4acChbl,

® 3CHUT PAcIoyIo’KeH BOJIM3H [IEHTpa BhIpe3a (B TOUKE MepeceueHus] HUTH, N300pakaronien

HeOeCHBIN MepuraH ¢ HeOECHOH mapaenbio, CKIOHEHHE KOTOPOil paBHO reorpaduueckoit

mrUpoTeC MECTa Ha6J'IIOI[eHI/IH)‘

69


https://znanium.com/catalog/product/1012153
http://infofiz.ru/images/astron/lk/pr1/pr1astr-1p.jpg

DOAMREAR CAFTA INEAANN G WrRs PAKKARNOR AFFT & NAFTE BMEAMG O HERA

AT e

st

151 onpenesieHUsI MeCTOINOJIOKeHHsI He0eCHOr0 CBEeTHJIa HEe0OX0UMO Mecsll, YMCI0, YKa3aHHOe Ha
3BE31HOM KapTe, COBMECTUTH C 4acOM HAOJII0leHHsl HA HAKJIATHOM KpYyTe.

HebecHblii 5KBaTOp — 6016101 KpY2 HEOECHOU cghepbl, NIOCKOCMb KOMOPO2O NePReHOUKVIAPHA OCU MUPA
u cosnadaem ¢ NIOCKOCMbIO 3eMHO20 3Kkeéamopa. HebecHblil dkBaTop AenuT HebecHyro chepy Ha JaBa
MOJTyIIApHS: CEeBEpHOE MOJIyIIapue, C BEPIIMHONH B CEBEPHOM IIOJIOCE MHpA, M IOKHOE TONyIIapue, ¢
BEPIIUHON B I0’)KHOM ToJitoce mupa. Co3Be3usi, yepe3 KOTOPhIe IPOXOIUT HEOECHBII SKBATOP, HA3BIBAIOT
9KBATOPHATBHBIMU. Pa3M4aroT cO3BE3/1HsI FOKHBIC U CEBEPHBIE.

Cossesnus CesepHoro nonyirapus: bonbmas u Manas Mensenunibl, Kaccuones, Ledeit, paxon, JleGens,
JIupa, Bostonac u ap.

K roxxubivM otHOCsaTes FOxnbiit Kpecr, LlentaBp, Myxa, XKeprBennuk, FOxubiil TpeyroabHUK.

IMoarwc Mmupa — mouxa na HebecHoU chepe, BOKPY2 KOMOPOU NPOUCXOOUM BUOUMOE CYMOUYHOE OBUNHCEHUE
36630 u3-3a epawjenus 3emau 6oxkpye ceoeti ocu. Hanpasienne Ha CeBepHBIN MOJIIOC MUPA COBHANAET C
HampaBJieHHEM Ha reorpapuueckuii cesep, a Ha IOXHBIM TOMIOC MUpa — C HalpaBICHHEM Ha
reorpadguueckuii tor. CeBepHbIl MOJIOC MHpa HaXOAUTCS B co3Be3aun Manoit Mensenunsl ¢
MOJIIPUCCUMON (BUAMMasl sipKasi 3B€3/1a, HaXoJsascsa Ha ocH BpaueHus 3emuu) — [lonspHoii 3Be310i,
I0’)KHBIM — B c03Be31MU OKTaHT.

TymMaHHOCTD — yuacmox medc386E30HOU Cpeobl, GbLOENAIOWUNC CEOUM UTYUEHUEM UNU NO2TOUjeHUemM
usnyyenusi Ha oowem ¢hone HeOa. PaHee TyMaHHOCTSIMM Ha3bIBaIM BCSKHI HENMOJBHWKHBIM Ha HebOe
npoTsHKEHHBIN 00beKT. B 1920-e roipl BEISICHUIIOCH, UTO CPEeIU TYMaHHOCTEH MHOTO TaJlaKTHK (HarpuMep,
Tymannocts Asgpomensi). Ilocie 3TOro TepMmH «TyMaHHOCTB» CTajl IIOHHUMAThCs Oonee y3KO, B
yKa3aHHOM BBbIIIE CMbIciIe. TYMaHHOCTH COCTOST U3 MbUIH, Ta3a U IUIa3MBbl.

OKJIMITUKA — 0O0abWol Kpye HebecHOU cghepbl, NO KOMOPOMY HPOUCXOOUM BUOUMOE 200UUHOe
osudicenue Coanya. T1IOCKOCTh SKIMOTHKM — IJIOCKOCTh oOpamienus 3emin Bokpyr ComHia (3eMHOU
OpOUTHI).

B 3aBucumoctu oT Mecta HabroaTeNs Ha 3emile MEHsIeTCsl BUJ 3BE€3IHOr0 Heba M XapakTep CyTOYHOTO
nBukeHust 3Be3/1. CyToyHbIE yTH CBETHJI Ha HEOECHOH cdepe — 3TO OKPYKHOCTH, MIOCKOCTH KOTOPBIX
napajuiesibHbl HEOECHOMY SKBaTOPYy.

PaccmoTpum, kak U3MEHseTCs BHJ 3BE3MHOrO Heba Ha moimtocax 3emuu. [lomoc — 3To Takoe MecTo Ha
36MHOM IIIape, TJe OCh MUPa COBIAAET C OTBECHOM JTUHUEH, a HEOSCHBIN IKBATOP — C TOPU30HTOM.
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Jns HaGmronatens, Haxozsmerocst Ha CeBepHoM nomoce 3emud, [lonsipras 3Be3na OyaeT pacrosaratbes B
3eHuTe, 3BE31bl OyqyT JBUTAThCA 10 Kpyram, MapajuleIbHbIM MaTeMaTH4YE€CKOMY TOPH3OHTY, KOTOPBIH
COBIIAJAET C HEOECHBIM HKBAaTOpPOM. lIpu 3TOM Haa TOPU3OHTOM OYAYT BHIHBI BCE 3BE3IBI, CKIIOHEHUE
KOTOPBIX MOJ0XKUTENbHO (Ha FOxxHOM moroce, Ha000poT, OyyT BUJIHBI BCE 3BE3/Ibl, CKIIOHEHUE KOTOPBIX
OTPHULATENIBHO), @ UX BbICOTA B TEUEHUE CYTOK HE OyJ1€T U3MEHSATHCS.

[lepemecTuMcs B MPUBBIYHBIE JUIsl HAC CPEIHUE IIMPOTHL. 37ECh YK€ OChb MUpa U HEOECHBIA KBATOP
HAKJIOHEHBI K TOpU30HTY. [loaToMy M cyTouHble myTH 3BE3N Takke OyAyT HAKIOHEHBI K TOPHU3OHTY.
CrnenoBaTebHO, Ha CpPEAHHX MIMPOTaX HAOIONATENh CMOXKET HAOIOJAaTh BOCXOJSIIME W 3aXOJSIIUE
3BE3/IBL.

Iloa BocxoaoM nonumaemcs sAeieHue nepecevyeHusl ceemuiom B80CMOYHOU YACMU UCINUHHO20 copuzonma,
a moja 3axoa0oM — 3anAOHOU YACMU 5MO020 copuzonma.

[TomMuMo 3TOTO, YacTh 3BE3/, PACHOJIATAIONIUXCS B CEBEPHBIX OKOJIOMOJIIPHBIX CO3BE3USX, HUKOTJA HE
OyIyT OIyCKaThCs 3a TOPU30HT. Takue 3BE3/1bI MPUHATO HA3HIBATH HE3AXOAS IIIUMH.

A 3B63,[[BI, PacCIoJIOKCHHBIC OKOJIO IOxHOTO Monmoca MHpa I Ha6J'IIOI[aTeJ'UI Ha CpCAHUX MUPOTaxX 6yI[yT
SABJIATHCA HEBOCXOAAIIIMMM.

OTnpaBuMcs Aaibllie — Ha HKBATOp, reorpauyueckasl MIMPOTa KOTOPOTO paBHA HYJIO. 37e€Ch OCh MHUpa
COBIAJIaeT C MONYACHHOW TMHUEH (TO ecTh pacroyiaraeTcs B TNIOCKOCTH TOPU30HTA), a HEOECHBIN IKBATOP
MIPOXOAUT Uepe3 3CHUT.
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CyrouHble MyTH BCeX, 0€3 MCKIIOYCHHUS, 3BE3] MEPHEHANKYISPHBI TOpU30HTY. [loaTOMY Haxomsch Ha
9KBATOpE, HAOIIOJaTeNIb CMOKET YBUJIETh BCE 3BE3/IbI, KOTOPHIE B TEYCHHE CYTOK BOCXOAT U 3aXOJAT.

BOO6H.[€, JJIs1 TOTO, YTOOBI CBETHJIIO BOCXOJHWJIO M 3aXO0AHUJIO, €I0 CKJIIOHCHHUE I10 a0COJIIOTHOM BEIUYHHE

18] < 90°— ¢
JOJI’KHO OBITH MCHBIIIE, YEM .
|6 =90°—¢ .
Ecnu , To B CeBepHOM MOIyIIapHH OHA OyAeT SIBIAThCs Hezaxosuien (s KOxuoro —
HEBOCXOJISIIIIEH).
6] <90°— ¢
Torma oueBUIHO, UTO TE CBETHJIA, CKIIOHEHUE KOTOPBIX , SIBJIIFOTCSL HEBOCXOJISIIUMHE JIJIS

CesepHoro nosnymapus (uim Hezaxoaamumu it KOxxHoro).

3KB3TOPI/I3JH)H3H CUCTEMA KOOPAUHAT — 2mo cucmema HebecHbIX KOOp()MHClm, OCHOBHOU NIOCKOCMbIO
6 Komopoﬁ SA6IAemcst NJIOCKOCb HebeCH020 IKeamopa.

3KBaT0pl/IaJ'lel)le HeOecCHbIE KOOpAUHATDBI:

1. CkaoHenue (0) — yenosoe paccmosue ceemuia M om nebecro2o sxkeamopa, uzmepennoe 600ib Kpyed
cknonenus. OOBIUHO BBIpa)kaeTcs B Ipaaycax, MUHYTax U cekyHAaX Ayru. CKIOHEHHUE MOJIOKHUTEIHHO K
ceBepy OT HEOECHOr0 SKBAaTOpa M OTPUIIATEIHHO K IOTY OT Hero. OOBEKT Ha HEOECHOM JKBAaTOpPE UMEET
ckionenue 0°. CkJIoHEeHUE CEeBEPHOTro nontoca HebecHoi cdepsl paBHO +90° CkIIOHEHHE F0KHOTO MOJII0Ca
paBHO —90°.

2. IIpsiMoe BoCXOkKIEeHHME CBeTHJIA (0) — Y21080€e paccmosnue, usmepeHHoe 8001b HebeCHO20 IKeamopad,
OMm MOYKU 8eCeHHe20 PABHOOEHCMBUs 00 MOYKU nepeceyeHus HebeCHO20 IKEAmopa ¢ Kpyeom CKIOHEeHUs
ceemuia.

ITocsienoBaTeIbHOCTH BBINOJHEHUS NPAKTHYECKOIl padoThbI:

3agauyu npakTH4YecKoil padoThl:
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3agaua 1. Onpenenure 3kBaTOpuasIbHbIE KoopAUHATH Anbranpa (o Opna), Cupuyca (oo bonsimoro Ilca) u
Beru (o JIupsr).

3apauva 2. Mcnons3ys kapTy 3BE3HOTO HeOa, HAWIUTE 3BE3/TY MO €€ KoopauHaTaM: 0 = +350; o = 14 6Mm.

3apaua 3. Onpenenure, kKakoi sBiseTcs 3Be3na o Ctpenblia, s HAOIIOAaTeNs, HaXOAIIEro Ha IIMPOTE
550 15'. Ompenenuth, BOCXOASINEH WJIM HEBOCXONAIICH SIBISETCS 3Be3a JBYMS CIOCOOaMU: C
HCIIOJIb30BAaHUEM HAKJIQJHOTO Kpyra MOJIBH)KHOM KapThl 3BE3JHOTO HEOA M C HCIOJIB30BAaHHEM (POPMYII
YCJIOBHSI BUTUMOCTH 3BE3]I.

IpakTuyecknii cnocod. Pacnonaraem MOABMKHBIA KpPyr Ha 3BE3JIHOM KapTe W MNPU €ro BpalleHUU
oTpezieNisieM, SIBJISIETCA 3Be3/1a BOCXOIAICH HITM HEBOCXOIAIICH.

Teopernyeckuii crmocoo.

Hcnonb3yem GopMyIbl YCIOBHSI BUIUMOCTH 3BE3/:

18] < 90°— @ . .
Ecmu , TO 3BE3/1a SIBJISIETCS] BOCXOMSIIEH U 3aXOSIIEH.

18] = 90°— ¢ )
Ecnu , T 3Be371a B CeBepHOM MOJYILIAPHUH SIBISIETCS HE3aX O IAIIeH

18] < 90°— ¢ .
Ecmu , To 3Be3/1a B CeBepHOM MOTyIIapUH SIBIISIETCS HEBOCXOISIIICH.

3apaua 4. YCTaHOBUTH MOJBMIKHYIO KapTy 3BE3MHOrO HeOa Ha JIeHb M 4Yac HAOJIOJIEHUS M Ha3BaTh
CO3BE3/Usl, PACIIONOXKEHHBIE B I0KHOW 4YacTH Heba OT rOpuU30HTa 0 MOJIOCA MUpPA; HA BOCTOKE — OT
TOPU30HTA JI0 MOJIF0CAa MUPA.

3agaua 5. Haiitu co3Be3ausi, pacrofioKeHHbIE MEX]y TOYKaMu 3amnajna u cesepa, 10 oktadps B 21 yac.
[TpoBepuTh MPaBMIBHOCTH ONPEIETICHUS BU3yaIbHBIM HAOMIOEHUEM 3BE3THOTO HEbA.

3agaua 6. Haiitu Ha 3BE3qHON KapTe co3Be3/us ¢ 0003HAYEHHBIMU B HUX TYMaHHOCTSIMH U IPOBEPUTH,
MO’KHO JIM UX HaOJI01aTh HEBOOPYKEHHBIM I'J1a30M Ha JIEHb U Yac BHIMOJIHEHUS J1JaOOpaTOpHON pabOTHI.

3agaua 7. Onpenenutb, OyAyT 1 BUAHBI co3Be3qus JleBbl, Paka. BecoB B monHOYb 15 centsiopsa? Kakoe
CO3BE3/IHE B OTO KE BpeMs OyJeT HaXOUThCs BOJIU3H rOpU30HTA HA ceBepe?

3apaua 8. OnpenenuTh, Kakue U3 NMEPEUUCICHHBIX co3Be3aui: Manas Mensenuua, Bononac, Bo3nnuuii,
OpuoH - 115 Baiel mMupoThl Oy IyT HE3aXOAAIUMU?

3agaua 9. Ha xapre 3BE3gHOro Heba HaWTU MATHh JIOOBIX MEPEUMCICHHBIX CcO3Be3aui: boinbas
Mensenuna, Manas Menseauna, Kaccuones, Aunpomena, Ilerac, Jlebennp, Jlupa, I'epkynec, CeBepHas
KOpPOHAa — U OIpeNeIuTh NpUOIMKEHHO HeOECHbIE KOOPAMHATHI (CKIOHEHHUE, U MPSMOE BOCXOXKICHHE) a-
3BE3]1 ITUX CO3BE3/UMN.

3agava 10. OnpenenuTh, Kakue co3Be3Ius OyIyT HaXOAUThCS BOMM3U ropu3oHTa Ha Cesepe, FOre, 3anane
n Bocroke 5 mas B OJIHOYB.

KOHTpOJIbHLIe BOIIPOCHI 1JIAl 3AKPENJICHUA TCOPETHYECCKOI0 MaTepuaja K NPAKTUIECCKOMY 3aHATHIO:

1. Yro Takoe 3BE3aHO0E HEOO? (3BE3AHOE HEOO - MHOKECTBO HEOSCHBIX CBETHJI, BUIUMBIX C 3€MJIM HOYbIO,
Ha HeOECHOM CBOJIe. B siICHYI0 HOYb YeIOBEK ¢ XOpOIIUM 3pEHHEM YBUIUT Ha HeOOCBOJie He Ooee 2—3
THICSIY MEpPIAMIIUX To4deK. ThICS4M JeT Has3aa IPEeBHHE acTPOHOMBI DPa3JeNiid 3Be3JHOEe HebOo Ha
ABCHAAIATh CCKTOpOB 158 HpI/I)IYMaJ'II/I UM UMCHA U CUMBOJIBI, I1IOQ KOTOpI)IMI/I OHH U3BCCTHHBI U HOHBIHG.)

2. Yto takoe co3Beznus? (Co3Be3ausi - ydyacTKH, HA KOTOpbIE pa3jesieHa HeOecHas cdepa s yao0cTBa
OpPHCHTUPOBAHMs Ha 3BE3MHOM HeOe. B IpeBHOCTH CO3BE3NMSIMH HA3bIBAIUCh XapaKTEPHBIC (QHUTYPHI,
o0pasyemble SpKUMU 3BE3TAMU. )

73



3. Ckonbko Ha ceronHsAmHUN neHb co3pe3auii? (CeroaHs ecth 88 co3Bezauil. Co3Be3aus pa3ivyHBI 110
3aHMMAEMOM TUIOIIa M Ha HeOeCHOH cdepe M KOJIMUECTBY 3BE3]] B HUX.)

4. IlepeuncnuTh OCHOBHBIE CO3BE3MS WU Te, KOTOopbie BbI 3HaeTe. (CyliecTBYIOT OONbIINE CO3BE3IUS U
Masienbkre. K mepBbiM  oTHOcATcs bonbemas Mensenuna, ['epkynec, Ilerac, Bopnonei, Bomonac,
Annpomena. Ko Bropeim - FOxubiii Kpecr, Xameneon, Jleryuas Priba, Maunerit [1€c, Paiickas Iltuna.
KoHnewHo, Mbl Ha3BaJM JIMIIH MY TOJIMKY, HAaOOJIee U3BECTHEIE. )

5. Uro takoe kapta Heb6a? (D10 M300pakeHne 3BE3THOrO Heba WM ero 4acTH Ha riockoctu. Kapty Heba
aCTPOHOMBI pa3/IeIN Ha 2 YaCTH: I0)KHYIO U CEBEPHYIO (110 aHAJIOTHH C TOTYIIAPUAMH 3eMIIH. )

6. Uro Takoe HeOecHblii skBatop? (bompmioii kpyr HeOecHOH cdepbl, MIOCKOCTh KOTOPOTO
HEPIEHUKYIIIPHA OCH MUPA U COBIAJIAET C INIOCKOCTHIO 36MHOT'0 3KBaTOPA.

(I)opMa NMpeacTaBjJacHusd pedyjabTara:
BreimonauTts 3a7anue B TETpaau OJi MPAKTUYICCKUX pa60T.

Kpurepun oneHku:
3a npaBHIBLHO BBITIOJIHEHHOE 33/IaHUE BBICTABIISICTCS TTOJIOKUTENIbHAS OlleHKa — 1 Oa.
3a HeMpaBWIBHO BBITIOJHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISCTCS OTPHUIIATEIbHAS OolleHKa — 0 0auIoB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcs 3a 80 — 89%0 npaBUITBHBIX OTBETOB
Oyenka «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% nmpaBUIBHBIX OTBETOB
Oyenka «HeyoosiemeopumebHoy svicmasisencs 3a menee 60%0 npaBUIBHBIX OTBETOB

JlabopaTopHbie padoThI
Tema 2.1 KunemaTuka

JladopaTropnoe 3ansaTue Nel «OnpeaesieHne NI0THOCTH BelleCTBA»

Heb: DKcnepruMeHTATBHO OMPEAETUTD TJIOTHOCTH KUAKOCTH M TBEPJIOTO Tea.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

[1P62, I1PG6, I1P6S, I1P610, MP3, MP5, MP15, MP23, JIP26, MP28, MP31, MP32, MP33, MP34,

MP37, MP44, MP47, MP48, MP54, MP55, MP 56, MP 43, JIP34, JIP32

MartepuanbHoe o0ecniedeHne:

BEChI C pa3HOBECAMU, JIMHEHKa MaCIHTa6Ha$I; INTaAaHTCHOHUPKYJIb, MCH3YpKa; BCIICCTBO, ITJIOTHOCTH
KOTOPOT'0 HYKHO ONPEAEIIUTD.

3aganme:

1. O3HaKOMBTECH C TEOPETUYECKUM MATEPUATIOM T10 TEME.
2. Omnpenenute Maccy U 00beM UCCIIEyeMOTO BEIIECTBA.
3. Beruncnure mIOTHOCTH BEIECTBA.

4. CoctaBbTe OTYET 110 JIAOOpaTOpHOU padoTe.

I[opsaok BbINOJIHEHUS Pa0OTHI:
O3HaKOMBTECH C TEOPETUUECKUM MATEPUATIOM MO TAHHON TEME.
Onpenenure MIOTHOCTh TBEPAOTO TENA.
Brruucnure aOCoMOTHYIO U OTHOCUTEIBLHYIO TTOTPEITHOCTH U3MEPEHUH.
Jannblie 3aHecuTe B Tadmuiry Nel

W e
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Ornpenenure 1EHY 1€TEHUS MEH3YPKH.

Omnpenenurte MIOTHOCTh BOABI HEOOXOIMMO.

BeruncnuTe aOCOMOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTH U3MEPEHUH
Pesynbrate! onbiTa 3aHecute B TaOaUITyNo2.

OTBeTbTE Ha KOHTPOJIbHBIE BOITPOCHI:

KoHTpoabHble BOIPOCHI

N O~

1. U3 nByX pa3HBIX META/UIOB M3TOTOBJIECHBI OJIMHAKOBBIC MO pa3MepaM KyOuku. B3pemmBanue
MOKa3ajo, 4TO Macca OJHOTrO KyOuka Ooiblie maccel apyroro B 2 pasa. OnuHakoBa Iin
IJIOTHOCTh MeTauta? Eciu HeT, TO BO CKOJIBKO Pa3 OTIWYAIOTCS IIOTHOCTH?

2. Tpu nmeranm — MenHas, >Kele3Has W AIIOMHHHEBAas — MMCEIOT OJMHAKOBBIE 00BEMBI. Kakas

JIeTaIh UMEET HAMMEHBIITYIO0 Maccy, Kakas HanOoupiryto? [IycToT B meransx Her.

Kycok meramra oobemom 150 cM® Meet Maccy 750 r. Onpenenure MIOTHOCTh MaTepuaa.

4, Ha yamku ypaBHOBEIICHHBIX BECOB TOCTaBJICHBI OJMHAKOBBIE cTakaHbl. [locie Toro, kak B
OJIUH CTaKaH HAJIWIW MOJIOKO, a B JIPYrodl — IOJCOJIHEYHOE Macjio, PaBHOBECHUE BECOB HE
Hapymiaoch. O0bEM Kakoil U3 KUIKOCTeH OombIie?

5. 3amojgHUTE OTYET IO JIA0OpaTOPHOU paboTe COTIIACHO TPEOOBAHUSM.

w

Xox paboTsri:

Yacrs 1. [ly1s1 onpesiesieHus IIOTHOCTH TBEPOTO TeJla BEIYUCIUTE €r0 00bEM.
1. OObeM MpsIMOYTOJILHOTO MapajUIeNIeNuIIe/ia BhIauciuTe no popmyne: V=a-b-h,
rze a — JUIMHa, M; b — mupuHa, M; h — BbicoTa, M.

V= b
2. O0weM HMIMHIpPA BBIYUCIUTE IO (hopMyIie: 4
h — BbicoTa munuHIpa, M; d — ero TuaMerTp, M.

3. Eciam TBepmoe TeNo WMEET HENpaBWIbHYIO (OpMY, TO €ro O0BEM OIpPENIEINTEe C IMOMOIIBIO
MEH3YPKH, B KOTOPYIO OH MOKET OBITh TIOTPYKEH.

YPaBHOBCCBTe BCChI UCITOJIB3Y: ITPpaBUJjia B3BCIIMBAHUSA.

Omnpenenure Maccy Tena.
[To dhopmyse p=m/v BBIYUCIUTE MIIOTHOCTH TBEPJIOTO TEJA.
Pesynbrarel u3mepenuii 3anecute B Tabmauiy Nel u cienaiite BeraucieHus

No o &~

Tabnuma Nel. Pe3ynbTaTsl H3MepeHUH.

Ne Bemec | mmpn | qumHA | BRICOT | 005EM, | Macca | IUIOTHOCTH pmab| Ap o
TBO | HA. ,b(w) |a, VI pnp(xe/n3)
a() hv) |*P | mr)

Yacrp Ne2. [[ns onpeneneHus IIIOTHOCTH BOIBI HEOOXOUMO:

1. maiftu maccy Tapbl, B KOTOPYIO HYXKHO IOMECTUTH BOJY M ONPEAEIUTh Maccy BOIbl 0e3
Tapsbl.

2. OmnpenenuTte LEHY JeJICHUS MEH3YPKHU U HailiuTe 00beM B3BEIIEHHON KUIKOCTH (BOJBI).

3. Pesynbrats! onbiTa 3aHecuTe B TaOIUIy No2.

Tabnuua Ne2. Pe3ynbTaThl H3MepeHHiA
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No | Bemectso | macca Tapsl , Macca 00BEM, IUIOTHOCTb pmad o

m1(kr) xuaroct | Vn3) pnp(re/
u, M3)
m2(Kr)

®opma nmpeacTaBieHus pe3yJbTara:
PaboTa nomkHa ObITh BBIMOJIHEHA B TETPAAH ISl JIAOOPATOPHBIX paboT.

Kputepuu onenkmu:
3a MpaBUIIbHO BBIOJHEHHOE 33/JAHHE BHICTABIISICTCS TOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTpUIIATeIbHAast orleHKa — 0 OaioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmasgnsemcs 3a 60 — 79% npaBUIbHBIX OTBETOB
Oyenka «HeyoosiemeopumenvHoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpUHU
JlaGopaTopHoe 3aHsiTHe Ne2

IIpoBepka razoBbIX 3aKOHOB

Hennb: N3yunts B3auMOCBA3b MAaKPOCKOIIMUECKUX ITAPaMETPOB ra3za 3aJaHHOM MacChl; OIBITHBIM
nyTéM yOequTcs B CIIpaBeNIMBOCTH 3akoHa boitnsa-Mapuotra.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P62, I1P66, I1PG7, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MPS§, MP10

MarepuanbHoe o0ecnieyeHue:

CunboH (aJIOMUHHMEBBI TE€PMETHYHBIM LMIMHIP C TOPPUPOBAHHBIMM CTEHKAaMH, IIKaJoOH
YCIIOBHBIX €IMHHUII, TOPIIHEM C BEPTUKAJIBHBIM BHHTOM), BO3IyXOBOJHBIM COEIMHUTENIbHBIN IIUIAHT,
MaHOMETp, 0apoOMeTp, UCIBITYEMBbIN Ta3 3aJaHHON Macchl — BO3/YX.

3aganue:
1.IToBTOPUTH OOBEIMHEHHBIN Ta30BbIN 3aKOH.
2.IIpoBepuTh Ha NpakTUKe coOtoeHne 3akoHa boins-Mapuorra.

Ilopsinok BbIMOJHEHHS Pa0OTHI:
TeopeTuyeckue cBeieHUs

B nannoit nmaGopaTopHod paboTe paccMaTpuBaeTcs coOirojeHne 3akoHa boins-MapuoTra,
CIpaBEIJIMBOIO JUII HM30TEPMHUYECKOro TIpolecca Uil JaHHOM Macchl rasa. M3 olmiero ypaBHEHUs
MenneneeBa-Knanelipona 3akoH boitiisi-MapuoTTa M0OXKHO 3amucaTh Tak:

Vabn = C

rae: V— o0beM 33aHHOM Macchl Ta3a B N-OM COCTOSIHUM; [ — JaBleHHME 33JaHHONM MaccChl ra3a B n-
OM COCTOSTHUH;

] — mocTosiHHBINA K03 PULIMEHT (KOHCTAHTA).

[Ipn ucnonp3oBaHuu B pabOTe JTaHHON yCTaHOBKM (CM. PUCYHOK) 00beM raza yaoOHO HU3MEpSThH B
YCIIOBHBIX eqUHHIIAX oobema — y.e.o. (1 y.e.0.=0,1Vo, rne Vo — monHseIi 00beM cunbdona 1 ), a naBinenue
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— Kak aTMoc(hepHOoe JaBICHHE C JOMOTHHUTEIHHBIM (0€3 JOMOIHUTENBHOT0) NaBleHUs (TI0 MaHOMETPY) C
MepeBOIOM HEOOXOIMMBIX €MHULL AaBieHus B cuctemy CU.
2 . 3ajgava CBOJUTCA K HAXOXACHUIO KOHCTAHTHI Cn Il KaXA0T0 COCTOSTHUS OHOU U TOM K€ MaccChl

Cn = Vn "Po (1 + Apn)

rae3 : [J — KOHCTaHTa N-TO COCTOSIHUS (B YCIIOBHBIX €JMHHIIAX KOHCTAHTHI — Y.€.K.); [|— 00beM
3aJJaHHON MaccChl ra3a B N-OM COCTOSIHMM (B YCJIOBHBIX e€IMHHIAX o0bemMa — y.e.0.); [J — aTMocdepHoe
nasnenue (B [lackamsax — [1a); ALl — nonmoaHUTEIBLHOE IaBIEHHE MaHOMETpa (B aTMocdepax — aTm).

Uewm TouHee u Omke Ipyr K apyry OyayT Haxomuthest KoHCTaHThl Cl, C2, C3 — tem GoJiee TOUHBIM
OKaKETCS IKCIIEPUMEHTAIbHOE IMOATBEPKICHNE 3aKoHa boitns-Mapuorra.

3 - IPUMEHSETCS 3HAK «+» - €CIH JaBJIEHUE PACTET, U 3HAK «-» - €CJIHM JaBJICHUE Ma/IaeT.

p.s. - 1.YcroitunBas pabora criib(hoHa BO3MOXKHA MIPHU YCIOBUU M3MEHEHHUS 00beMa BO3llyXa B HEM
ot 0,5 10 0,9 y.e.o.

2. - 115 pac4y€TOB CIIMHUIIBI JIaBJICHHUS OapOMeTpa - MM.PT.CT.(MHJUIUMETP PTYTHOTO CTOJIOA), MOYKHO
BOCIIOJIb30BaThCs eauHuiiaMu niepeBoaa B [la (ITackansax) mo gopmyne: 1 mm.pr.ct=133,33 Ila. IlepeBox
MOKa3aHWi MaHOMETpa He TpeOyeTcsl.

Xoa paGoTsI:

1. 1. BHuMareiabHO MPOYUTATH ONMKCAHUE PAOOTHI U AJITOPUTM JICHCTBHIA;
2. 3. U3meputb aTMOC(epHOE AaBICHHUE B JaHHBI MOMEHT C TIOMOIIBIO OapoMeTpa;

rasa:

3. 4. IIpousBecTt u 3aQUKCUPOBATH B OJIAHKE OTYETa MpeABapUTEIbHbIE U3MEPEHUsI aTMOC(PEPHOTO
naBieHus (C mepeBooM B eauHuUIlbl cuctembl CH);
4. 5. CobOparp ycTaHOBKY (CM. pUCYHOK) Tak, 4TOObl 00a KIjalaHa MaHOMETpa HaXOAWUJHUCh B
OTKPBITOM COCTOSIHWH, a IOPIIEHb CHIb(OHA — B CAMOM BEPXHEM TTOJI0KECHUH;
R i |
5. 3akpbITh BHEUIHHUH KJIallaH MaHOMETPA;

6. C nmoMoIIbI0 BpaIaIoIerocs MOPIIHA YCTAaHOBUTH BBICOTY IIMJIMH/APa CHIL(OHA HAa OJHOM U3 TPEX
ormetok: 0,6; 0,7; 0,8.

7. TlpomsBecT u 3aUKCHpPOBATH B OJIaHKE OTYETa MpeBapUTENIbHBIE U3MEPEHUs] 00beMa 3aJaHHOM
MacChl Ta3a B OJTHOM U3 TPEX COCTOSHUM (B YCIOBHBIX €IMHUIIAX 00BEMA — y.€.0.);

8. Cpazy »xe mpousBecTd M 3a(UKCUpOBaTH B OJaHKE OT4YeTa MpeABapUTENbHbIE H3MEPEHUS
JIOTIOJIHUTENBHOTO JaBI€HNS MaHOMETPa OJHOTO U3 TPEX COCTOSTHUI ra3a (B arMocdepax - aTMm);

9. Bpruncnuth aOCOMOTHYIO U OTHOCUTEIBHYIO TIOTPEIIHOCTH U3MEPEHU.
KoHTpoJibHBbIE BONIPOCHI.
1) Ilpu xakoM ycioBuHM cripaBeaauB 3akoH boiuis-Mapuorra?
2) Ecnu mpu u30TepMHUECKOM MpoIiecce JaBlIeHNUE MaJaeT, 4YTO MPOUCXOAUT C 00bEMOM?
3) IIpou3BOaUT 1M ra3 1aBICHUE B COCTOSTHUM HEBECOMOCTH?
4) TloueMy moJTydeHHBIE PE3YJIBTATHl B paO0OTE HE UACATHHO PAaBHBI MEXTY COO0M?
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5) Uro BIUseT HA TOYHOCTH H3MEPEHUN B JaHHOU padboTe?
6) M0XHO 71 OTIpEICTNTh YCIOBHYIO €AMHUITY KOHCTAHTHI B equHuiiax CU?
7) KakoBa Macca Bo3[lyxa B ayJUTOpPHUH Iulomanpto 64 M2 , BbICOTOM 3 M, nipu Temmnepatype 25 oC
Y JIaBJICHUU 725 MM.pT.CT.?
dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkHa OBITH BBITIOJHEHA B TETPaAM JJIs TaOOPaTOPHBIX padoT.
Kputepuu onenkmu:
3a mpaBUIIHLHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TOJIOKUTENbHAS OlleHKa — | Oasu.
3a HeMpaBUWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJ]aHNE BHICTABIISICTCS OTpUIIAaTEIbHAsA oleHKa — 0 OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBuIbHBIX OTBETOB
Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosemeopumenbHoy svicmasisemcs 3a Mmenee 60% nmpaBUITBLHBIX OTBETOB

Pa3znen 3 Mogekyasipaasi pu3suka u TepMOAUHAMMKA

Tema 3.3. ArperaTHble COCTOSIHHMS BellleCTBa

JlaGopaTopHoe 3ansitue Ne3

Onpenenenne ko3(pPpuuueHTa NOBEPXHOCTHOM IVIOTHOCTH KHAKOCTH METOAOM OTPHIBA KaleJb
eun: onpenenuTs NOBEPXHOCTHOE HATSHKEHHUE BOJIBI M MBIJIBHOTO PACTBOPA METOJIOM OTPHIBA KaIlellb

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

[1P62, I1P66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MPg, MP10
MarepunanbHoe obecrnieyeHue:

IINPHI] A YUCTOM BOJBI, LIMNPUI] Ul MBUIBHOTO pacTBopa (00beMoM 5-10 M), cTakaHYMK C
YICTON BOJOM, CTAKAHYMK C MBIJIBHBIM PAaCTBOPOM, IITAHT€HLUUPKYJb UM MUKPOMETP, OCTPO OTTOUEHHBIN
KapaHaall.

3aganue:

1 O3HaKOMBTECH C TEOPETUUECKUM MaTEPHATIOM.

Ha xarutro, BHUCSIIYI0 Ha KOHIIE Y3KOM TpyOOuUKH, NEHCTBYIOT JBE CHJIBI: CHJIA TSDKECTH Mg
HaIpaBJICHHAs BEPTUKAJIBHO BHM3, U CHJA IIOBEPXHOCTHOIO HaTsDKEHUs >kuakoctd F moB
pacnpesieieHHass BJIOJIb TpaHMIIBl KUJAKOCTH C KpaeM TpYOKM M HalpaBieHHas IO KacaTeIbHOW K
MTOBEPXHOCTHU KUJIKOCTH NEPIEHAUKYIISIPHO 3TON TPaHMIIE.

2

lev

»
my

Cuita MOBEpXHOCTHOTO HATSDKEHHS, JIEHCTBYIOIIAs Ha HEOOJBIIOW Y4acTOK rpaHHbl aauHou Al |
paBHa o |, rae 6 — K03 PUIIMEHT TOBEPXHOCTHOTO HATSKEHHUS KUKOCTH.

VYcinoBue paBHOBECHS Kaluld Ha KOHIIE TPYOOUKH COCTOMT B TOM, YTO BEKTOpHas CyMMa CHII,
JNEUCTBYIOIMX HAa OTHEJIbHBIE D3JIEMEHTHl TPAHMIIBI, pPAaBHA IO MOXAYJII W TNPOTUBOIIOJIIOXNKHA IO
HAIIPaBJICHUIO CHJIE TSKECTHU.

78



Bennuuna o4 1 mo mMepe yBenmMUeHUsI MAacChl KaIlUld OCTAe€TCs HEM3MEHHOW, HO B PABHOBECHM KaruIs
NPUHUMAET Takylo (opMy, YTO yrod HakKJIOHA CHIJIBI TOBEPXHOCTHOTO HATSDKCHHMS K BEPTUKAIN O
YIIOBJIETBOPSIET YCIOBHIO lo cos = mg , rae | — anmuHa rpaHuIb! )KUAKOCTH ¢ TPyOOUKOA.

C yBenm4eHHeM MAacChl KAk yrojl 0. YMEHBIIIAeTCs ¥, HAaKOHEIl, IOCTUraeT HyJs, a coso = 1 .

[Tpu nanpHEWIeM YBETUYEHUN MACChl YCIOBUE PAaBHOBECHUS KAIUIU yXKe HE MOXKET OBITh BBIIOIHEHO,
Y Karisi OTPBIBACTCSL.

Ortcrona, npunumast, uyto lI=n d , rme d — BHyTpeHHUIl AuameTp TpyOoukH, momydaem: d ow= mg

mg

A

Xox padoTsbl

1.13meputes BHyTpeHHUH pauamerp d HakoHeuHuKa mmpuna. o uU3MepeHuss MOXKHO
BOCIIOJIb30BaTbCS OCTPO OTTOUYEHHBIM KapaHAalloM. BcTaBuB KapaHaall B HAKOHEYHHMK JO YIOpa,
IIOMEThTE TPAHUILY CONPUKOCHOBEHMSI HAKOHEUHHKA ¢ KapaHJamoM. JluameTp KapaHjaiia Ha ypoBHE 3TOH
rpadviibl MOXHO IIPHHATHL 3a BHYTpeHHI/Iﬁ ANaMCTp HAKOHCYHHWKA W HU3MCPUTHL €ro ¢ IIOMOLIbIO
IITAHT'€HLUPKYJIS WIK MUKPOMETpA.

2.Habparp B mmpui 4—5 M1 BOABI H, JEp’Ka €ro BEPTHKAIBHO W IIABHO HAXHMas Ha MOPIICHb,
BBUIUTH 3—4 MJI B CTaKaHYMK, cuuTas Kariau. M3amepenue konuuyecTtsa kanenb N IPOBECTH HE MEHEE Tpex
pas, 3aTeM 1o 00IIeii Macce BBITEKIIEH BOABI 00 M (TOJIb3YHTECh MIKAJIOW Ha MINpHIe!) HaAUTH CPeTHIO
Maccy Karjid m ¥ MOTrpelHoCTh ee orpeesieHuss Am. Pe3ynbraTsl 3aHecTH B TaOIUILy

Tabauya Nel

UMepeHo BLIYUCTEHO

No N m m d A o Ao €
m e m,e ecp  |me eep |, mm | d mm, | Hm
06w

3.Monp3ysace ¢dopmynoit (1), paccuutate KOIPPHUIMEHT MOBEPXHOCTHOTO HATSKEHHSI BOABI U
a0COTIOTHYIO MTOTPEIIHOCTh €T0 ONPEAEICHUS

Ao =|o

UM maéix|

4. Berauciauth OTHOCHUTCIIbHYIO IOT'PCITHOCTD I/ISMCpCHI/Iﬁ

A .
g=—2_.100% "
g

mahy

5. AnanormusHeiM 00pa3oM OIpeaeauTh KOI((OUIMEHT MOBEPXHOCTHOTO HATSXKEHHS MBUIBHOTO
pacTBopa (I10JIb30BaThCs OTAEIBHBIM LIMPULIEM U ITOCYI0M!).
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H3MEPCHO BBIYHUCJICHO
Ne|m,.2| N me | mge | Ame | Am 2| d,mm Ad,mm U'[%i Ao:f%l &/

6. CnenaTh BBIBOJ M 3aIIMCaTh MOJYYCHHOE 3HaYeHUE K03 (PUITMeHTa TOBEPXHOCTHOTO HATSKEHHS C
Y4€TOM MOTPEIIHOCTH

KoHnTposabHbIe BONPOCHI:

1. KoaddunueHnt nmoBepxHocTHOTO HaTsKkeHUs kepocuHa 0,024 v/m. Bornbie wim MeHbIe Macca
Karuii KEpOCHHA M0 CPAaBHEHUIO € Karuiel BOJIbI, €CIIH KarlaTh U3 OJJHOUM U TOM )K€ MUIETKU?

2. O6bsicHUTE OAPOOHO, TOUEMY MaJIeHbKHE KaleIbKU KHUAKOCTH MOTYT J0JT0 BUCETh HE
OTPBIBASCH.

3. [Touemy, mpex/e 4eM MOKPHITh IITYKATYPKy MACISTHOM KpacKoH, MpeABapUTEIbHO MTPOU3BOISIT
IPYHTOBKY 0J11(oit?

4. [IpuBeauTe CBOU MPUMEPHI ICUCTBUS CUIIBI TIOBEPXHOCTHOTO HATSKEHUS

®opma npeacTaBieHus pe3yJbTara:

PaGota gomkHa OBITH BHIMOJIHEHA B TETPAIu AJIs JIaDOpaTOPHBIX padoT.

Kputepuu onenkmu:
3a npaBUIIbHO BBIMOJIHEHHOE 331aHKUE BBICTABIISIETCS MOJIOKUTENbHAS OIleHKa — 1 Oa.
3a HeMpPaBWIIBHO BBITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BHICTABIISICTCS OTPUIIATEIbHAS onleHKa — () OaioB.
Oyenxa «omauunoy svicmagnsemcs 3a 90 — 1009 npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasisiemcsi 3a 80 — 89% npaBUIBLHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmasisemcs 3a 60 — 79% npaBUIbHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 3.3 ArperatHblie cOCTOSIHUSI BellecTBa U (pa3oBble Mepexoabl
JladopaTopHoe 3ansitue Ned

Onpe)le.neﬂne BJIQKHOCTH BO3/1yXa H aTMOC(l)epHOFO JAABJICHUSA

Iesb: U3MEPUTH OTHOCUTENBbHYIO BIQXKHOCTh BO3/yXa B J1a00OpaTopuu PU3NKU
Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHNIO:
I1P62, I1P66, ITP67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MP8&, MP10
MarepunanbHoe obecniedenue: rurpoMerp ncuxpomerpuyeckuit BUT — C, ctakaH ¢ KUIIsT4eHON BOOM
3aganue
1. O3HakoMbTech € TeOPeTHYECKUM MaTEPHAJIOM

B armochepe 3emsm Bcerma comepkarcs BOJSHbIE Tapbel. VX comepkaHue B BO3IyXe
XapaKTepU3yeTcsi aOCOIFOTHON M OTHOCHTEIBHOW BIAXKHOCTHIO. AOCONIOTHAS BIAXKHOCTH OIMPEICISeTCS
IUIOTHOCTBEO BOJITHOTO TMapa pa, HaXOJIAIIerocs B arMocdepe, WU €ro NmaplyalbHBIM JIaBJICHUEM PII.
[MaprmanbHBIM JTaBIEHHEM PIT HA3bIBAETCS AaBJICHUE, KOTOPOE MPOU3BOAMI ObI BOISHOMN Map, eciii Obl Bce
JApyrue ra3bl B BO3JIyXe OTCYTCTBOBIA. OTHOCHUTEIBHOW BJIQXKHOCTHIO () HAa3bIBACTCS OTHOIICHUE
HapIHaIbHOTO JABJICHUS PII BOASHOTO Mapa, COACPIKAIIETOCS B BO3/AyXe, K JaBJICHUIO HACHIIICHHOTO Mapa
pH.IL., TIpH JaHHOW Temneparype. OTHOCHTENbHAs BJIAKHOCTh () TIOKa3bIBACT, CKOJBKO IPOIIEHTOB
COCTaBJISICT MaplUalbHOC JaBJICHHWE OT JABJCHUS HACHIIICHHOTO Mapa MpU JaHHOW TeMIieparype u
ornpezaensercs mo Gopmye:
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o =L .100%
pHIl

[TapunansHOE AaBJIeHUE PII MOXKHO pacCcUUTaTh Mo ypaBHeHUI0 Menaeneesa - Knaneiipona unu mno

TOYKE POCHI.

Touka pockl - 3TO TemrmepaTypa, Ipu KOTOPOW BOASIHON Hap, HAXOASIIUNCS B BO3AYXE CTAHOBUTCS
HAaCBIIEHHBIM. OTHOCUTENIbHYIO BII&XKHOCTh BO3yXa MOXKHO OINPEICIUTh C IMOMOIIbIO CIEHHUATBHBIX

IpUOOPOB — ICUXPOMETPA U TUTPOMETPA.
Ilcuxpomerp

IIcuxpomeTp COCTOUT U3 CyXOr0 U BJIAYKHOTO TEPMOMETPOB.
PaccmoTpuTe nncuxpoMerp U OnpeAeIuTeE I1€ CyX0M U BJIAXKHBIA TEPMOMETPHI.
a) U3MEPUTH MIOKA3aHUS CYXOr'0 U BIAKHOI'O TEPMOMETPOB:
0) MCHoNB3ysl TMCUXPOMETPHUECKYIO TAOJHILy, ONpPEICTUTh OTHOCHTEIBHYIO BIIXXHOCTH BO3IyXa.
BHumarenbHO MOCMOTPUTE HA NICUXPOMETpUYECKyto Tabauily. B nepBom BepTukanbHOM cTONOIE HallauTe
IIOKA3aHUsl BAalllEro CyXOro TEPMOMETpa, B IIEPBOM T'OPU30HTAIBHOM CTPOKE HAWIWTE Bally Pa3HOCThb
MOKa3aHUH CyXOro M BJIQXXHOTO TEPMOMETPOB. TO 4HMCII0, KOTOPOE HAXOJUTCS Ha MEPECeYeHUH CToI0ua U

CTPOKHU U ABJIACTCA 3HAYCHUCM BJIAXKHOCTU BO3yXa.
I/I306pa)KGHI/IC, CXEMa, pUCYHOK SKCIICPUMCHTA:

Cyxon -
mepsosemp|=

X | Baawwni |-§
) mepanosenmp R

Pucynoxk 1. YcranoBka ains naboparopHoit paboTst Ne5
2. BrmonauTe padoTYy.
3. OTBeTbTE Ha KOHTPOJIbHBIE BOIIPOCHI.
4. 3anosiHUTE OTYET M0 JJabopaTopHO paborTe.
ITopsinok BbINOJHEHHS PadOTHI:
1.HanuTek B nUTaTENh KUISTYEHYIO BOIY.

2.latb ¢puTHIIIO IpONUTAThCs BOAOH U yepe3 10-15 MUHYT NPUCTYNUTH K OMPEICIICHUIO BIAXKHOCTH.

3.0npenenuTs MoKa3aHMs CyXoro ¥ YBIaKHEHHOTO TEPMOMETPOB.

4.IloBopaunBasi JUMO C KpacHOW OIM(PPOBKONW, COBMECTHTH IIOKa3aHUS CYXOTrO TepMOMeETpa
(xpacHble IU(PBI) ¢ TOKA3aHUSAMU YBIAXKHEHHOTO (YE€pHbIE LIUPPBHI).

S.OHpe,Z[CJ'II/ITB OTHOCHUTCJIbHYIO BJIA?)KHOCTD I10 KpaCHOﬁ CTPCIJIKC.

6.Pe3ynbpTaThl N13MEpEeHUI U BBIUMCICHHUM 3aHECTU B TaOIHILY:

Tabmuia Nel

Ioka3anus TepMOMETPOB Pa3nocTsp
MOKa3aHui
TEepMOMETPOB
At=tcyx-tBJ

OTHOCUTeEJIbLHAA

BJI2’KHOCTh BO3/yXa @,

%

CyX0ro tcyx BJIAKHOI0 tBJI
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Tab6mawmia Ne2

Temnepaty | Touka Hasnenne | Ilapumansa | OtHocuten | IlnotHocTh | AGCOmOTHA
pa pocsr, °C HACBILIEHH | 0€ bHas HACBIIICHH | 5
OKPY>KaroI1{ oro mnapa, JIaBJICHUE BJIQXXHOCTb | OTO mapa, BJIQXKHOCTh
€ro I1a BOJISTHOTO BO3aYyXa, % 2 BO3/yXa
BO3/yXa, napa, [Ta at

°c

7. ChenaTh BBIBOJ, 3alMCaTh TOKa3aHWs TUTPOMETPAa W JaTh PEKOMEHJAIUH IO TOAJIEPIKAHHIO
BJII&XKHOCTH B JJaOOPATOPHH B TIpeJiesiaX HOPMBI.
KonTpoabHbie Bonpocsi:
1. Kakoii map Ha3pIBaeTCs HACHIIICHHBIM? YTO Takoe JWHAMUYECKOE PaBHOBECHE, TOYKA POCHI,
napuuagbHOE JaBjieHue?
[Toyemy nokazaHusi CMOYEHHOTO TEPMOMETPa MEHbIIIE, YeM CyXOro?
Kak, 3Hast TOUKy pOCBHI, MO>KHO OTIPEACTIUTh NapUuaIbHOE AaBIICHHE?
4. Cyxol M BIXHBI TEPMOMETPHI IICUXPOMETPA TOKA3bIBAIOT OJMHAKOBYIO Temreparypy. Kakosa
OTHOCHUTEIIbHAS BIIAYKHOCTH BO3ayXa?
®opma nmpeacTaBJieHus pe3yJbTarTa:
Pabora momkHa ObITH BHIIOJIHEHA B TETPAIH JUIs JJA0OPATOPHBIX padoT.
Kpurepun oneHku:
3a mMpaBUIIHLHO BBHITOJHEHHOE 33JaHHE BBICTABIISIETCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.
3a HeMmpaBUWJIbHO BHITIOJIHEHHOE JIEHCTBHE, 3aJJaHNe BBICTABIISETCS OTpHUIlaTeIbHas olleHKa — 0 OaoB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIBHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «neyoosnemeopumenvnoy svicmasisemcs 3a Menee 60%0 nmpaBUIbHBIX OTBETOB

w N

Tema 3.2 OcHoBBI TepMOAHMHAMUKH. TennoBbie MAIIMHBI.

Jla6opaTopHnoe 3ausiTue Ne5 Onpenesienne yaeabHO#N TeNI10eMKOCTH BellleCTBA

Lenb: ONBITHBIM MyTEM ONPEAENIUTh BEIWYMHY YAEIbHON TEIUIOEMKOCTH BEIIECTBA M BBISICHUTD
(bu3nyecKuil CMbICT ypaBHEHHS TEIJIOBOIO OajiaHca.

BbinosiHeHue pa6oThl cioco0cTBYeT GOPMUPOBAHMIO:

I1P62, ITP66, ITP6S, I11P610, ITP610, MP3, MPS5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,

MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepunanbHoe of0ecnedyeHHe: BEChl ONTHUYECKHE HA IUTAaTHBE; PA3HOBEC; UCCIENYEMOE BEILECTBO;
KaJIOPUMETP; TEPMOMETD; IIEKTPOIUIUTKA; COCY]l C BOJOM;

3ananue

1. Ucnonb3ys TepMOIUHAMHYECKHE 3aKOHBI
BBIYMCIIEHHUS HEOOXOIUMON BETUYNHEL.
Pe3ynbTarhl n3MepeHUid U BEIYMCIICHUN 3aHECTH B TaOIHILY.
OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI
4. HamucaTb BBEIBOJ

COCTaBUThb YpPAaBHCHHUEC TCIIJIOBOTO Oananca JJI

w N
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Buumanue! Ilpu ucnonvizosanuu 2opauux npeomemos u 31eKmpuieckoil RAUmMKU ¢ 0CMOpPOINCHOCMbIO
oopawamusca c odopyoosanuem.

Tabnuma.

1. macca TBepAOro Tena, Kr my

2. Temneparypa tena, °C t

3. Macca KaJlopuMeTpa, Kr my

4. macca BOJbI, KT ms

5. TeMmeparypa BOAbl U KallopuMeTpa, | tr=t3

°C

6. Temriepatypa cmecu, °C 0

7. yaAelbHast TEIJIOEMKOCTh | C

kanopumeTtpa, Jx/(kr:°K)

8.ynenpHas TEIUIOEMKOCTD BOJEI, | C3

JIx/(xr-°K)

9. ynenbHas TEIJIOEMKOCTh TBEPAOIO | Cg

tena, Jx/(kr-°K)

10. TabnuyHOe 3HAYEHHE YIEIBHOU | Cr

TETJIOEMKOCTH TBEPJIOTO Tena,

Jx/(kr-°K)

11. oTHOCUTENBHAS TIOTPEITHOCTD, %0 )

[Topsiaok BeIMOTHEHUS PAOOTHI

1. Ornpenenutb Maccy UCCIEAYEMOro Tela my;
2. OnycTuTh UCCIeNyeMOE TEJIO B COCY/l C BOJAOW U HArPETh BOJY /10 KUTICHMUS;
3. Onpenenuth Maccy KaIopuMeTpa my;
4, HanuTe 10 M0oI0BUHBI BOABI B KAJIOPUMETP U OMPEACIUTH MacCy BOABI M3;
5. W3mepuTh HavaIpHYyIO TEMIIEpATypy KaJlopuMeTpa ¢ BOJIoH tr=ts;
6. OmnyCcTUTh HArPeTOE TEJIO B KAJTIOPUMETP C BOAOU U U3MEPHUTH TEMIIEpaTypy cMecH 0
7. CocTaBuTh YpaBHEHHE TEIUIOBOTO OanaHca U OMPEACIUTh YASIbHYIO TETIOEMKOCTh BEIIECTBA.

Temora, otnanHas ropssauM TeoM: Qqr,=M;Cy(t1- 0)
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Temnora, monydeHHas KaTOPUMETPOM: Qpon =M2Co(0-17)
Terota, mosy4yeHHas BOJIOM: Qpoyp=M3C3(0-13)
VYpasaenue TerioBoro 6ananca: Qo= Qnox

M;Cy(t1- 6) = MaC2(0-t2) + M3cs(6-13)

M3 Cy(t1- 6) =(0-t2) (M2Co+ M3C3)

Tak kak t,=t3, (0-ty) =(6-13)

c1=(0-tp) (MaCy+mscs)/(my(t-0)) Ix/(xr-°K).
8. OnpenenuTs NOTPENTHOCTH
A=[Cragn=c1

0=(A/c) -100%.

9. Pe3ynbrarhl u3MepeHuid U BBIYMCICHUN 3aHecuTe B TaOmuIly M caenaiite BoIBOA. [lo okoHUaHuu
paboThl MPUHAICKHOCTH, TETPAIh U TAHHOE PYKOBOJICTBO CAATh MPEMOJaBATEINIO.

KoHTposbHBIE BOIIPOCHL:

1.  KakoBa pa3zHuna Mex1y TEIUIOEMKOCTbIO TeJla U YAEIbHOMN TEMI0EMKOCThIO?
2. B dem cmbicn ypaBHEHUS TEIJIOBOTrO OanaHca M Kakoe OTHOLIEHHE OHO MMEET K 3aKOHY COXPAaHEHUS
sHepruun?

dopma npeacrabJieHus pe3yJbTara:
PaGota gomkHa OBITH BHIMOJIHEHA B TETPAIU AJs JIaDOpaTOPHBIX padoT.

Kputepun onenkmn:

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

3a HeNIpaBUIILHO BBIITOJHEHHOE JIEHCTBHE, 3a/JaHHE BHICTABIISICTCS OTpHLIATEIbHAs OlleHKa — () OasuioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

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

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

Oyenka «neyooenemeopumenvHoy svicmagisencs 3a Meaee 60%0 mpaBUIBLHBIX OTBETOB

Tema 4.2 ITocTOSIHHBII 3J1eKTPUYECKUH TOK

JlaGopaTopHoe 3ansaTHE Ne6 OnpeesieHue yae1bHOT0 CONPOTHBJIEHUS POBOHUKA

ean paboThl: onpeseieHne yASIbHOTO COMMPOTUBIICHHS TIPOBOJHUKA SKCTIEPUMEHTAIBHBIM ITyTEM

BoinosiHeHne padoTsl cioco0cTBYET (POPMUPOBAHMIO:

I1P62, I1PG6, ITPGS8 TTP610, ITP610, MP3, MP5, MP15, MP2§8, MP31, MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe ofecneyeHHe: HMCTOYHUK TOKa, aMIEPMETP, BOJBTMETP, COEIMHUTENbHBIE IPOBOJA,
KJIIOY, IITAaHT€HUUPKYJIb, JINHEHKA, KYCOK NMPOBO/IA, YAECIbHOE COIPOTUBIIEHHE KOTOPOTO OMPENEseTCs.

Buumanue! Ilpu pabome c rnekmpuuecmeom coonwoaiime npaguna mexuuxu 6ezonacuocmu. /nsa
3AMBIKAHUA ITIEKMPUYECKOU Uenu npuziacume npenooagamens 0as ee npogepku!

3aganue
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1. CamMocTosATeIbHO COOpaTh AIEKTPUUECKYIO IIETIh 110 CXEME.

2. CHsATB MOKa3aHUs aMIIepMeTpa U BOJIBTMETPA.

3. Hcnonb3yss IUTAaHIEHUUPKYIb M JIMHEWKY, HAy4YHUTHCS OIPENEISTh I'€OMETPUYECKUE pPa3Mephl
IIPOBOJIHUKA.

4. OnpenenuTs BEIUYUHY YJAEIBHOIO CONPOTUBIIEHUS METAJLIA.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI:

1. CoOpatb Lenp No cxeme U MoKa3aTh AJIsl IPOBEPKU PYKOBOIUTEIIO.

2. 3aMKHYTb IIeTlb U CHATH MIOKA3aHUS aMIIEpMETPa U BOJIILTMETDA.

3. Bpluucauth conpoTHUBiieHUE IPOBOJHUKA 110 POpMYIIE:
rae | - Tok B mpoBoaHuKe, A; U - najieHne HaNpsbKEeHHs Ha TIPOBOIHHKE, B.

4. W3MepuTh JUTMHY ¥ BBIYHCIUTH TUIONIA/(b TOMIEPEYHOTO CEUCHUs IPOBOIHUKA 110 opMyIIe:

, rae d - mnaMeTp mpOBOIHUKA.

s="" r_

2
4 T

o

R-S
p=—

6. Jannbie 3anectu B TaOmuiy 1.
7.
A= _ A
- |pTAE/7. pn0j7yq.| E = -100%
, Prasn.

8. Caenatp BBIBOJ 1O paboTe.

BeraucnuTh yaensHoe COPOTUBIICHHE TT0 PopmyIie:

q)opMa MMpeaAOCTaBJICHUS PE3yJIbTaTa

®

uU,B I,A ROm | lbm | dym| S 5l o Lot A,Omie,%
Om-
M
BELLEeCTBO
KoHTposibHBIE BOIPOCHL:
1. OT Kakux BEIMYMH M KaK 3aBUCUT COINPOTUBIIEHUE MPSIMOJIUHENHOIO

MPOBOJHUKA?

7. Bbrauciauth aOCOMOTHYIO (A) M OTHOCHTEIBHYIO (€) MOTPEIIHOCTH U3MEPEHUH 10 hopmyam:

Tabmumna 1.

MCETATNIIMYCCKOI'O
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2. JIBa MeIHBIX TPOBOJHHMKA WMEIOT OJMHAKOBYIO MJIMHY, HO Pa3lWYHYIO IUIOMIAb MOMEPEYHOTO
ceuenns.:1,6 mm*u 0,8 Mm?. Kakoid MPOBOJHUK UMEET MEHBIIEE COMTPOTUBIICHUE U BO CKOJIBKO pa3?

3. CKOJIBKO METPOB HHKEIHHOBOIO MPOBOJA ILIOMIA/bI0 Monepeunoro ceuenus 0.1 MM morpebyercs
JUISl M3TOTOBJICHHSI peocTaTa ¢ MaKCUMaJIbHbIM compotuBieHueM 180 OM? VaenbHOE CONMPOTHUBIICHUE
nukenmna 0,42 -10°0M M.

dopma npeacTaBJeHus pe3yJbTara:

Pabota momkHa OBITH BBITIOJIHEHA B TETPAIH st 1a00OpaTOPHBIX padboT

Kputepuu ounenku:

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

3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3a]aHNE BHICTABIIAETCS OTpUIaTeIbHas oieHKa — 0 OaioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB

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

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

Tema 4.2 IlocTOSIHHBII 3J1eKTPUYECKUI TOK

Jladoparopnoe 3ansTue Ne 7 [IpoBepka 3akona Oma /1J1s1 yyacTKa 1enu.

He.ﬂb paﬁoTbIZ IMPOBCPUTL 3aKOH Oma OKCIICPUMCHTAJIbHBIM IIYTEM M YCTAHOBUTH 3aBUCUMOCTL CHJIbL
TOKa OT HAIIPS?KCHUS U COIIPOTUBJICHUS HA YUACTKE LCTIN.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
[1P62, ITP66, 1TP68 11P610, ITP610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe o0ecneyeHMe: HCTOYHUK JJIEKTPUYECKOM DSHEPIrUM, pPE3UCTOPBI, TPU aMIlepMeTpa
MIOCTOSIHHOTO TOKA, TPH BOJIBTMETPA MOCTOSHHOTO TOKa, PEOCTaT IMOJI3YHKOBBIM, K04, COEIMHUTEIbHbBIE
IIPOBOJIA.

Buumanue! Ilpu padbome c rnekmpuuecmeom codarodaiime npaguna mexnuxu oe3onacnocmu. /na
3AMBIKAHUA ITIEKMPUYECKOU Yenu npuziacume npenooagamens 0aa ee npoeepku!

3ananmue:
1. [IpakTuuecku yoenurcs B Gu3MUECKOM CymHOCTH 3aKkoHa OMa i ydacTKa [enH.
2. YCTaHOBI/ITB Ha OIIBITC 3aBUCUMOCTH CHJIBI TOKA OT HaprI)KeHI/Iﬂ H COHpOTI/IBJ'IeHI/ISI.

HOpSII[OK BBITIOJTHCHU A pa6 OTBI

SHGKTpI/I‘-IeCKI/Iﬁ TOK W HAIPSAXKCHUC ABJIAIOTCA OCHOBHBIMH (i)I/ISI/I‘-IeCKI/IMI/I

BCIIMYMHAMHU, XaApPAKTCPUIYIOINMMU  DJICKTPOMAIrHUTHLBIC  IIPOLIECCBI B
SHCKTqueCKOﬁ OCIIN.

.y
J+

Hanpsbkenre Ha ydacTke SJEKTPUYECKOM LN HM3MEPSETCS] BOJBTMETPOM, —@
BKJIFOYEHHBIM MEXy JBYMs TOYKaMM LEMNH NapajuIelIbHO 3TOMY Y4acTKy. Tok

oen1 MU3MEpACTCA aMIICPMCTPOM, BKIIFOYCHHBIM IMOCICAOBATCIILHO C MLCIBIO.

CxeMma BKITFOUeHHs BoisTMeTpa V 1 amMmepMeTpa A MOKa3aHa Ha PHCYHKaX:




Tok u HampspKeHHE Ha y4acTKe 3JIEKTPUUYECKOM IeNH ¢ PE3UCTHBHBIM 3JEMEHTOM R CBsI3aHBI 3aKOHOM

OmMma: || =—

lombIT. I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA OT HAIIPSAXKCHHA HA JAHHOM Y4YacCTKE LICIIN.

Bxtounte Tok. [Ipu momoru peocrara J0BEIUTE HAMPSKEHUE HA 3aKUMaX MPOBOJIOYHOTO PE3UCTOPA 10
1.5 B, 3atem 10 2 B u 1o 3 B. Kaxaplii pa3 mpu ’TOM U3MEPSUTE CHITY TOKAa M PE3yJIbTAaThl 3alIUChIBANTE B
Tabu. 1.

Taonuua 1. 1Al 4 1

Hanpsiokenue, U, B

I, A 04

CHJia TOKa

[ToctpouTh rpaduk 3aBUCUMOCTH CHIIBI TOKA OT o

HAaITPS>KCHUA

2 ONBIT. I/ICCJIGZ[OBaHI/IG 3aBUCHUMOCTH CUJIbI TOKA OT COIIPOTUBJICHHA y4aCTKa LCIIHU PU MOCTOAHHOM
HAIIps>KCHUMW Ha €ro KOHIax.

Bxuttounte B Lienb 10 TOH e cXeMe MPOBOJIOUHBIN pe3UCTOp cHavyasia cornpoTtusieHueM 4 Om, 3atem 6 Om
n 12 Om. [lpu momomm peocraTa YCTaHaBIMBAWTE Ha KOHIAX Y4YacTKa KaXKIbld pa3 OJHO M TO JKe
HanpsDKeHHe, HarpuMep, 2 B. M3mepsiiiTe mpu 5TOM CHITy TOKA, pe3yJIbTaThl 3aIMChIBAiTe B TAOIHUILY 2.

1Al

Tabnn
R, OmconpoTueaeHue ‘ ua 2.

I, A

CM1a TOKa 0

u B

[Toctpouts rpaduk 3aBUCUMOCTH CHIIBI TOKA OT COIPOTHBIICHUS
@dopma NMpeoCTaABICHNS pe3yJIbTara

Pe3ynpTaThl U3MEpeHU U BBIYMCICHUN 3aHECTH B TaOJIUIBI | M 2 C MOCTPOSHHEM COOTBETCTBYIOLIUX
rpaduKoB.

CraenaTb BBIBOJ 1O paboTe.
KoHTposbHBIE BOIPOCH
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1. Hanpsbkenue Ha 3axumax aiekrpudeckoro ytiora 220B, ConpoTuBieHHE HarpeBarelbHOIO
aneMeHTa ytiora 50 Om. UeMy paBHa cuiia TOKa B HAarpeBaTeIbHOM 3JIEMEHTE?

2. Cwa ToKa crnmpanu sjiekrpuueckoi jammel 0,7A, comportusienue jamibel 3100M. Ompenenure
HaIpspKEHHE, 10JT KOTOPBIM HAaXOUTCS JIaMIIa.

3. MoXHO 1 BKIIIOUUTH B CeTh ¢ HampsbkeHueM 220BonbT peoctar, Ha KOTOpoM HamucaHo: a) 300m,
5A; 6)2000 Om, 0,2 A.

4.  Jlaubel rpaduKd 3aBHCHMOCTH CHJIBI TOKa OT HANPSDKCHUS JUIA KaKIOr0 U3 JBYX MapajjielbHO
COEAMHEHHBIX MPOBOAHUKOB (cM.puc.l). OnpenennuTs CUily TOKa B HEPAa3BETBIEHHON YacTH, LENH, KOraa
HaIpsDKEHUE Ha KOHIAX ydacTka. 2 B.

Pucl

J(A) J(A)

A ) A

w oo

=Y

0' 1 2 3 4 5 U (B)

Puc. 2

5. Jlaubl TpadMiKu 3aBUCUMOCTH CHJIBI TOKA OT HANpPSDKEHUS JIBYX y4acTKoB 1en (cM.puc.2). Ha kakom
y4JacTKe CONPOTUBIIEHUE OOJIbIIE U BO CKOJIBKO pa3?

®opma npeacTaBJieHUs pe3yJbTaTa:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs J1aDOpaTOPHBIX paboT

Kpurtepuu onenku:

3a IpaBHIILHO BBITIOIHEHHOE 33/I1aHHUE BBICTABIISIETCS TTOJIOKUTENbHAS OlleHKa — 1 Oa.

3a HeMpaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISICTCS OTPUIIATEIbHAS onleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

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

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

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

Tema 4.2 ITocTOATHHBII 3JIEKTPUYECKHIT TOK
JlaGopaTopHoe 3ansiTue Ne8
Onpenesienue I/1C 4 BHyTPEeHHEro CONPOTUBJIEHUS HCTOYHUKA IJIEKTPHUYECKOI IHEPTUM.

N3yuyenue padoTbl MyJIbTHMETPA.

eab: Hay4YUTHCS MOTB30BATHCS MYJIBTUMETPOM JUISl PA3HBIX PEKUMOB PaOOTHI

BoinosiHeHne padoTsl cioco0cTBYET (POPMUPOBAHMIO:
I1P62, TTIP66, ITP68 I1P610, I1P610, MP3, MP5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepuanbHoe obecnedyeHne: MyJIbTUMETP, HAOOP PE3UCTOPOB, AMOABI, TPHOIBI, UICTOUHUK TOKA,
peocTaT, COeAMHUTEIbHBIE TIPOBO/IA, KITHOY.
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HNHcTpykuus no npuMeHeHHI0 MyJIbTUMETPA
Ilepekirouare/ib peskuMa U JHANA30HA U3MEPEHUIA.
[lepexmouarens pexxuma U Juana3zoHa WU3MEpPEeHUl HCHOIb3yeTcs Ui BKIIOYEHHUs MprOopa, a TakkKe s
BEIOOpA KEJIaeMOTo pexuma paboThl U Tpenena u3MmepeHus. s yBenuueHUs: cpoka CIy:kObl OaTapew,
nepeBouTe nepekiaodaresns B nojoxenue «OFF», mocie BoimonHeHUs: U3MEPEHU.
N3mepeHue HANPSIZKEHUS MOCTOSIHHOTO U NMEPEMEHHOT0 TOKA.
1.IToaxmrounTe KpacHbI pazbeM B rHe310 «VQmAY, 4epHblid pazbeM B rHe310 «COM»
2.YcTaHOBHUTE MEPEKIIIOUATENlb PeKUMa M3MEPEHUN Ha JKeJaeMbli TMana3oH W3MEpPEHUs HAIPSHKCHUS, B
cllydae €clidi HEHM3BECTHO NpUMEpPHOE 3HAaYeHHE HANpPsDKEHUs, YCTAaHOBUTE IeEpeKoyaTeslb Ha
MaKCHMaJIbHOE 3HAUCHUE U CHUXKANTE Mpeie] H3MEPEHUs 0 MOydeHUs! ONITUMATBHOTO 3HAYCHUS.

Pexum [Tar usmepenus [Torpemnocts

200 mB 100 MB +0,5 % nns 3ro 3Haka
2000 mB 1 MB +0,8 % mig 2ro 3Haka
20B 10 MB

200B 100 MmB +1,0 % mu1s 2ro 3Haka

3. IlpuxocHuTech MPOOHMKAMU K YCTPOWCTBY WJIM TOYKAaM OJIIEKTPHUYECKOH CXEMBI. Trae Tpeldyercs
U3MEPUTH HalpsDKEHUE.

4. B ciryuae HaJM4Yus HAMIPSDKEHUS MPHOOP TOKXKET HANPSHKEHUE U TOISIPHOCTb.

HN3mepeHue NOCTOAHHOIO TOKA

1.Ionkmounte KpacHeld NpoOHUK K pasbeMy «VQmA». YepHslil k pazbeMy «COM» (U1 n3MepeHus
ToKOB OT 200MA 10 10 A ucnons3yiite pazbem «10A»)

2 VYcraHOBUTE NepeKiIroyYaTeNlb BbIOOpa peXKuMa HM3MEpEeHH Ha JKeslaeMblii Mpenesl H3MEepeHus
MIOCTOSIHHOTO TOKA.

3.PazpeiuHUTE H3MEPSEMYIO SJEKTPUYECKYIO Ielb M MOJCOEAMHUTE MPOOHHMKH IOCIEA0BATENbHO C
Harpy3Koi.

4. Ha nucniiee nosiBUTCS 3HAYEHUS TOKA.

6. Pazbem «l10A» mnpeaHasHaueH [UIsi HEYAcCTOrO HCIIOJIb30BaHMSA. Bpems u3MepeHHss HE JIOJIKHO
NpeBbIIATh 15 CeKyHI, a MeXIy M3MEpPeHMSIMHU HeoOXOAMMO BBIIECPKUBATH HECKOJIBKO CEKYH]| BO
n30exaHue MOBPEKICHUs TpUdopa.

HN3mepenue conpoTuBIeHUs

1.IIpucoenuuuTe KpacHblii MpoOHUK K pazbemy «VQmA». UepHslii k pazsemy «COM».

2.YCTaHOBUTE TMEpeKIoYaTelb BHIOOpAa peXUMa M3MEPEHMH Ha JKeJIaeMblii Ipenesl H3MEepeHus
COIPOTHBIICHUS.

3. Ilpunoxure nNpoOHUKH K uU3MepseMoMy oOpasily, AWCIUIEH OTOOpasuT NpU OSTOM 3HAUYEHUE
COIPOTHBIIECHUSI.

Pexxum MHoxuTenb [Torpemnocts
200Q 0,1 +(1.0% s 10ro 3HaKa)
2000Q2 1

+(1.0% ms 4ro 3HaKa)

20KQ 10
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200KQ 100

2000KQ2 1000

IIpoBepka quonos

1.IlogkmrounTte KpacHbI MPOOHUK K pazbeMy «VQmA., yepHbIil K pazbeMy «COM».

2. YcTaHOBHTE TIEpEKII0UaTeNh BBIOOPA peKUMa U3MEPEHUN Ha 3HAYOK |Iroa

3. CoenMHHATE KpACHBIN MPOOHUK C aHOJIOM (P) TECTUPYEMOTO THO/IA, @ YSPHBIN MPOOHUK ¢ KaToAoM (1)

4. Jlucnnedl mokakeT 3HA4YEHHWE HANpsDKEHWs B MB. ecnM NOJISpPHOCTh Juoja IepernyTaHa, AUCILIEH
0oTo0Opa3uT «1».

N3mepenue Temnepatypsl

1.ITpucoeaunure Tepmomnapy k pazbeMy «VOmMA» u k pazbemy «COM».

2.YcTaHOBUTE MEPEKIIOYATENb BBIOOpA pexXrMa U3MEPEHU Ha u3mepenue temneparypsl « TEMID»

3. Qucnueit oToOpa3ut 3HaYeHHE TeMIepaTypsl B rpaaycax Llenbcust.

3ByKoBasi NPO3BOHKA

1.IToaxmrounTte KpacHbI TPOOHUK K pazbemy «VOQmAy. UepHslii k pazbemy «COM».

2.YcTaHOBUTE MEPEKII0OYATENb BbIOOpA pexXrMa U3MEPEHUN Ha 3BOHOK

3.Ilpucoenuuute NMpoOHUKHU K IMPO3BAHUBAEMOW cxeme, MpHu comnpotuBieHnH menee 30 OM monaercs
3BYKOBOM CUTHAIL.

Ilopsinok BbINOHEHHS padOThI:
1 TIpouunTaiiTe TEOPETUUECKUN MaTEepHUa:
Teoperuyeckunii marepuasn:
Ilonynpogoonuxogulii 0uoo
Jluon conmepkKUT p-N-TIepexol]l, 3aKIIOYECHHBI B TEPMETUYECKHM KOpIYC M COCIMHEHHBIA C
METAJUINYECKUMHU BbIBOAAMHU. BBIBO/ OT p-00:1acTH HAa3bIBAIOT aHO/IOM, OT N-00J1aCTH — KaTOJOM.

‘45 v

Juoa- TOMYNPOBOJHUKOBBIM MpuOOp, MpeJHa3HAUYCHHBIM [UIsi  yCHJIEHUS TMpeoOpa3oBaHUs
TEHEPUPOBAHUS HTEKTPUUECKUX KOJICOAHHUI pa3IMuHON YaCTOTHI.

Tpan3ucTop cOCTOUT U3 Tpex obyacTeil ¢ pa3NIuyHONW MPOBOAUMOCTHIO. Pa3nuyaroT TpaH3UCTOPHI
Tama p-N-p u n-p-n. Cpeansisi 30Ha Ha3bIBaeTCS Oazou. TonuHa 6a3bl JOJDKHA OBITH MEHBIIE JITTUHBI
cBOOOMHOTO TpoOera d3JekTpoHa. B TpaH3ucTope MMEIOTCS ABa p-N-mepexona. JleBblil p-n mepexon
SBJIAETCS IPSIMBIM M OTAENseT 0a3y OT 001acTu ¢ MPOBOJAMMOCTBIO P-TUIIA, HA3bIBAEMYIO amummepom. B
9TOW 00JIACTH aKIENTOPHOM MPUMECH B COTHHU pa3 Oouibliie, 4eM JTOHOPHOW MpuMecH B 6ase, T. €. IbIPOK B
AMUTTEpPE 3HAYUTEIBHO OOJbINE, YeM 3JeKTpoHOB B 0asze. I[IpaBelii mepexos sBisieTcss OOpaTHBIM H
otaensieT 6a3zy OT 00JIaCTH C MPOBOJIMMOCTBIO P-THIIA, HA3bIBAEMOU KOLIEKMOPOM.

— 1 N i — — i P B —
3 K 3 K
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Xon paboThr:
1.MI3y4uTh HHCTPYKIIMIO 1O IKCIUTyaTauy mpuoopa.
2. 3MepuTh CONPOTUBIIEHUS PE3UCTOPOB, JaHHBIE 3allMCATh B TAOIUILY

Ne n/m Conporusaenune, Om

3.Co0paThb 1erb 1Mo CXeMe

4.3aMKHYTb LI€Mb, IPU HEUCIIPABHOCTHU LEMU IPO3BOHUTH L€Ib, HAUTH HEUCIIPABHOCTb.
5."3mepuTth HanpsykeHue Ha OaTtapeiike u peocrTare.

6. PazomkHyTh 1enb. 3MepUTh TeMnepaTypy pe3ucTopa U peocrara.

7.VI3MepuTh COMPOTUBIICHUE PE3UCTOPA U PEOCTATa, JAaHHBIC 3aITUCATh B TAOIHILY

HanmeHoBanue ConporusJienune, Om Hanpsixenue, B Temneparypa, °C

Pesucrop

Peocrar

WUcroyauk Toka | eeee

8. [ToBTOpUTH TEOPETUUECKUIN MaTEPHAII IO TOJIYIPOBOIHUKOBBIM MTPUOOpaM: JUOTY U TPAH3UCTOPY.
9. [IpoBepuTh 1MOABI (MCIIPABHOCTD, OJSPHOCTH).
10. Tpanzuctopsl. OnpenenuTs BHIBOJBI TPaH3UCTOPa (KOJUIEKTOP, 0a3a, SMUTTEP) U THI TpaH3UCTOpa (p-
n-p) wiu (n-p-n)
11. 3anucaTh BBIBOJ 110 paboTe, OTBETHUB HA BOMPOCHI.
KoHnTpoJsibHbBIE BONIPOCHI:
1. Kak BeisicHUTD, 4TO Au0A HeucnpaeH? 2. Kak BEISICHUTH p- U N- KOHTAKThI [uoaa?
2. Kak onpenenuts 6a3y y TpaH3UCTOpA.
3. HazoBure riaBHBIC CBOMCTBA IMO/IA U TPAH3UCTOPA.
4. YcTpOoWCTBO AMO/a U TPAH3UCTOPA.

Yacrsb 2 «Onpenenennie 3/1C 1 BHYTPEHHETO COITPOTUBIIEHUS HCTOYHUKA TOKa»

Leab padoThl: ONBITHBIM MyTeM YOEAUTHCS B TMOSBICHWHW WHIYKIIMOHHOTO TOKA W TMPOBEPHUTH 3aKOH
Jlena.

OO0opyaoBaHme: UCTOYHUK TOKA, BOJBTMETP, aMIIEPMETP, PEOCTaT, KIII0Y, COEAUMHUTENbHbIE POBO/IA.

Kparkas Teopusi:

[lonnas (3amMKHyTas) dJIEKTpUYecKas IeMb COCTOMT W3 HcToyHMka Toka ¢ JJIC € W BHYTpEeHHUM
CONPOTHUBIIEHUEM I U TIOTPEOUTENS ANEKTPUUECKOT0 TOKA C BHEIIHUM conpoTtuBieHreM R. Cua Toka B Takoi
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LI OTpeaensieTcs 3akoHoM OMa 1 TTOJTHOM 1IN ¢ . IIpu pazoMkHyTOoM Kimoue DJ]C ucTouHrKa Toka

l=—"—
R+r

paBHA HaNPSHKEHUIO HA BHELIHEW YaCTH LICTIN.

HpI/I HN3MCHCHUU COIIPOTHUBIICHUA HOTpe6I/ITCJ'I$[ BHCKTqueCKOﬁ OHEPIvuu U3MCHACTCA BCIIMYHA CUJIbI
TOKa B IICIIN:

&
l,=——=¢=I-(R+r)q
R 1 ( )

5

l,=—
R,+r

=¢e=1,-(R,+r) (@2

2

JleBble yactu ypaBHeHM# (1) 1 (2) paBHBI, 3HAYUT, PaBHBI U [IPABbIE YACTH:

|1(Rl+r)=|2(R2+r):>r='Z'Rz_ @3)

Tlopsioox evinonnenust pabomol

1. Cobepure 3MEKTPUUYECCKYIO IIEMb [0 CXEME:

2. OnpenenuTte 1eHY AEICHUS IEKTPOU3MEPUTEIILHBIX IPHOOPOB.

3. M3mepbre O/IC ncrounnka Toka. it 3Toro onpenenure nokazaHus BOJIbTMETPA IIPU pa30MKHYTOM
KJIIOUE.

4. I3mepbTe BEIMUMHBI CUIIbI TOKA U HAITPSDKEHNS HA BHELIHEN YacTH LIETH, 3aMbIKasi KITFOY.
5. VI3MeHss onoxeHue JBUKKa peocTara, IOBTOPUTE n3MepeHus (11. 3) ellle IBaKIbl.

6. BeruncnuTe BeMMUMHY BHYTPEHHETO CONIPOTUBIICHNUS, HcNoNb3ys ypaBHeHue (3) u 3/IC, ucnons3ys
ypaBHeHue (1).

7. Berancnure cpennue 3HaueHust O/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHNKA TOKA.
1. Pesynbrarhl M3MepeHUil U BHIYMCIEHUH BHECUTE B TaOJIHILY.

Ne /i e B UB I, A R, Om r, Om I e, OM &, B 5=5"%100%

&

1
2
3

KonTpoJbHbIe BONPoch

1. Tlouemy moka3aHusi BOJILTMETpPA MPH PA3OMKHYTOM M 3aMKHYTOM KITFOUE Pa3IHYHbI?

2. Jlns m3mepenus DJIC MCTOYHMKA TOKA U €0 BHYTPEHHETO CONPOTUBIEHHS CTYIEHT coOpaj cxemy,
n300pakeHHyto Bbie. [Ipu stom BombTMeTp mokasan 5 B, a amnepmerp 1 A. Ilocne pa3MbikaHus KiTroda
BOJILTMETp nokazai 6 B. Uemy paBHbl 9/1C MCTOUHMKA TOKA U €TO BHYTPEHHEE CONIPOTHUBIICHUE?
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3. OJ1C ucrounuka Toka 3 B, a BHyTpeHHee conporusienue 0,5 Om. ColpoTUBIEHUE BHEIIHEN YacTH
uenu 10 Om. Haligute cuimy ToKa B LIETIH.

4. Cuna toka B uenu pasHa 0,4 A, BHyTpeHHE CONpPOTHUBIIEHNE UCcTOYHKKA ToKa 0,5 Om, BHemHee — 4,5
Owm. KakoBa 3JIC ucrounnka?

dopma npeacTaBJieHus pe3yabTaTa:
Pabota momkHa OBITH BBITIOJIHEHA B TETPAIH I 1a00paTOPHBIX padoT
Kputepuu onenkmu:
3a mpaBUIIHbHO BBITOJHEHHOE 33JJaHHE BBICTABIISICTCS TIOJIOKHUTEIbHAS OLleHKa — | Oasu.
3a HeMpaBWIILHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNEe BHICTABIISICTCS OTpUIIATENbHAs olleHKa — () OaioB.
Oyenka «omauunoy svicmasnsiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «HeyoosemeopumenbvHoy svicmasisemcs 3a Menee 60% nmpaBUITBLHBIX OTBETOB

Tema 4.2 IlocTOSAHHBII 3JIeKTPUYECKUH TOK
JlabopaTopHoe 3ansitue Ne 9

HccaenoBanue 3aBUCUMOCTH MOIIHOCTH HOTpeﬁﬂﬂeMOﬁ JaMIoOH HAKAJIMBaHUS OT HANPAXKCHUSA HA
€€ 3aKuMax

Iless: uccnenoBaTh 3aBUCUMOCTb MOIIHOCTH, NOTPEOIIEMOM J1TaMIION HaKaJIMBaHUS OT HAPSKEHUS Ha ee
3akuMax. M3yunTe oOAuMH U3 CcHoco0OB MAapKUPOBKU PE3UCTOPOB. ONPENEINTh HOMMHAIbHOE
COIIPOTUBIICHUE PE3UCTOPOB METOAOM MApKUPOBKH; ONPEACIHUTH NOIYCTUMOE 3HAYEHUE CUJIbl TOKA IS
JAHHBIX PE3UCTOPOB IPU U3BECTHOM HOMHHAJIE MOIIIHOCTH.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

I1P62, TTP66, ITP68 11P610, I1P610, MP3, MPS, MP15, MP28, MP31, MP32, MP33, MP34, MP37,

MP54, MP55, MP 56, MP 43, JIP34, JIP32

MatrepuanbHoe obecrnedyeHHe: OaTapes aKKyMYyJsTOpa, JIEKTPUUYECKas JIAMIIOYKa C IMaTPOHOM,
peocTaT €O CKOJB3SIIUM KOHTAaKTOM, aMIIEPMETP, BOJBTMETP IOCTOSHHOTO TOKA, COEAWHHUTEIbHBIE
MIPOBO/A, KIIt0Y, HA0Op PE3UCTOPOB Pa3HBIX COIPOTUBIICHHM, Ta0/IMIIa 3HAKOB MapKUPOBKH.

Yacrs 1
3ananue
1.BbIICHUTB, KaK 3aBUCUT MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA OT HAIIPSDKEHUS U CHJIbI TOKA B LIEIH.
2.OKcnepuMeHTalbHBIM IIyTEM OATBEPANUTD ATY 3aBUCHUMOCTb.

3. [TocTpouts rpaduk 3aBUCUMOCTH MOIITHOCTH JIAMITbl HAKAITMBAHUS OT HAMPSKCHUS

[Topsimok BeIMONTHEHUS PabOTHI

1. CobpaTs 1111 110 CXEME.

2. 3aMKHYTH LIETTb U U3MEPUTH HAauOOJIbIlIee HAMPSHKEHUE HA 3aKMMaX JIAaMIIbl M BEIMYMHY TOKA B IIETIH, a
3aTeM BBIUMCIUTHh MOIIHOCTH Toka P=[-U.

3. YMEHbIINUTH HANPSXKEHUE HA 3aKUMax JaMIIbl ¢ TOMOIIbIO peocTara
Y U3MEPUTH CUJTY TOKA B IIETH, a 3aTEM BBIYUCIUTH MOIIIHOCTH TOKA. — +

4. IIpousBecTH ONBIT €1I€ pa3, YMEHBIINB HANPSHKEHUE HA 3aKUMaXx. 9_I
5. Pe3ynbrarhl Bcex U3MEPEHHI U BBIUMCICHUH 3anucath B Tabauiy 1. -

6. HpOaHaJ'II/BI/IpOBaTL N3MCHCHHUEC MOIITHOCTH, HOTpCGHHeMOﬁ JIaMITOM —@—
HaKaJIMBaHWA, TP U3MCHCHUHN HAIIPSHKCHUSA Ha e€ 3aKuMax.

7 IToctpouts rpadux ‘:‘
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8.Cnenath BBIBOJI 11O padoTe.

dopma npeocTaBiIeHUs pe3ysibTara

Tabnuna 1.
No m\r Cuma Toka, A Hanpsioxenue, B MoinHocTs, BT
1
2
3

KOHTpOHbHBIe BOIIPOCHI

1. Yro Ha3BIBAIOT MOILIHOCTBIO U KakK & paCC‘lI/ITaTB?

2. UYto nmpuHUMAIOT 3a equHUITY MontHOCcTH? Kak BeIpaskaeTcst €IMHUIIA MOIIHOCTH Yepe3 eUHUIIBI

HaIpsKEHUS U CUJIbI TOKA?
3. Kakue eqMHHIIBI MOIITHOCTH WCIIOB3YIOT B MPAKTUKE?

4. B uens ¢ HanpsbkeHneM 127 B BKIItoUeHa aeKTpUYecKas jJamiia, Ciiia Toka B kotropoiut 0,6A. Haiitu

MOIIIHOCTH TOKAa B JIaMIIC.

5. DnexTporuuTKa paccuuTaHa Ha Hanpspbkenue 220B u cuiy Toka 3A. Onpenenure MOITHOCTh TOKa B

IIJIMTKE.

Yactp 2:

3ananue

1. O3HaKOMHTLCH C TECOPETHYCCKUM MaTEPUAJTIOM.

Teopernyeckunii marepuan:

HpI/I OIIPCACIICHUHN PCIKUMaA pa6OTBI pe3ucTopa CIeAyeT YUNTbIBATh MAKCUMAJIBbHO J0ITYyCTUMO€ IJIsI HET'O

SHAYCHUE CUJIbI TOKA, KOTOPOEC OIIPEACTIACTCA 3HAYCHUEM €0 COITPOTUBJIEHUA U MOITHOCTEBIO.

MapKI/IpOBKa HOMMUHAJIAa pE3UCTOPa OCYHICCTBIIACTCA IBETOBBIM KOAOM B BHJIC YCTBIPCX NBETHBIX I10JIOC,

HAaHCECCHHBIX Ha €TI0 KOpITyCe.

[Ipu 3TOM 3HAUEHHE COMPOTUBIICHUS PE3UCTOPA YKa3bIBaeTcsi B OMax ABYyMs IEPBBIMU MOJIOCAMU U
MHOKHUTENEeM (TpeThs monoca) 10n, rae n - 1r060e 1ennoe Ynucio ot - 2 A0 + 9.

MapKI/IpOBO‘lHBIe 3HAKU CABUTAIOT K OJHOMY M3 TOPHOB PE3UCTOPA, HAIPHUMEDP, K JICBOMY, U 3aTCM

pacnoJiararoT CJICBa HAllpaBO B CJICAYIOLICM IMMOPAIKE:

nepBasi mojoca - nepsas udpa HoOMUHAIA, BTOpas Mojoca - BTopas udpa HOMUHAA, TPEThS MOJIOCA -
MHOJKHTEb, YETBEPTAs M0JI0CA - JIONYCK Ha OTKJIOHEHHE (PaKTHISCKOTO COTIPOTHRIICHUS OT HOMHHAJIA.
Ecim pa3mepsl pe3rcTopa He TIO3BOJISIOT Pa3MECTHTh IIBETHBIC ITOJIOCHI HECUMMETPHYHO, T. €. OJIMKE K
OJTHOMY W3 TOPIIOB PE3HCTOPA, TO MEPBas MOJI0CA BBHITOIHIETCS O0JIee IMUPOKOA.

HBeTa 3HAaKOB MapKUPOBKHW HOMHUHAJIbHOT'O COIIPOTUBJICHHUA B Omax n J0ITYCKOB B % IMPUBCICHBI B

TadJmue:
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IBer 3naKa Hepsas Bropas MHOKHTEID W
uugpa uudpa

CepeOpucThIit -- — 102

30JI0TUCTBIN -- — 57

YepHblii - 0 .

KopuuneBbrii 1 1 10

Kpachsrit 2 5 7

OpanxeBbIit 3 3 T

Kentorit 4 4 Tk

3eneHbli 5 5 o

royoo 0 6 10° 0,25

®uoneroBsIit 7 7 0

Cepprit 8 3 o T

benbrii 9 9 Tk

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTM:

1. Pa3znoxuth Ha paboueM CTOJIE KOMILIEKT PE3UCTOPOB.

2. BHuMaTenbHO mpounTaTh yKazaHue K padore.

3. OdopMuUTL MAPKHPOBKY PE3UCTOPA B TETPAIH 11O 0OPA3ILY

7,8 k Om mimm 7800 Om 5%

4. 3amnosHUTH TAOIUILY:

2 5%
7 8 10 0
(1)]/1 cep Kp 30
oJe BlIit ac J10
TOB HbI ™
Bl 71 cr

Pe3ucrop HomunaneHOe conpotuBienre | MoImHOCTE pe3ncropa Cuna Ttoka (A)
R (B1)
1. 0, 25
2. 0, 25
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3. 0,25
4. 0, 25
5. 0, 25
6. 0, 25
7. 0, 25
8. 0,25

5. Paccunrtath cuity TOKa Mpu U3BECTHOW MOIIIHOCTH TOKA.
6. Cnenatp BBIBOJ IO padoTe.

KoHTpoJibHbIE BOPOCHI:
1. B d4ewm 3akiro4aercs METOJ MapKUPOBKH.
2. Jlns 4ero Hy>KHO 3HATh COMPOTUBIICHHE PE3UCTOPA MPHU BKIIOUECHUH €T0 B CXeMy?
3. OT 4yero 3aBHCHUT MOIIHOCTH TOKA, TEKYIIETO 110 PE3UCTOPY?

®opma nmpeacTaBJieHus pe3yJbTarTa:
Pabora momkHa ObITH BBIIOJIHEHA B TETPAAH ISl IAOOPATOPHBIX paboT

Kpurtepuu onenku:

3a IpaBHIBLHO BBITIOJIHEHHOE 33/1aHUE BHICTABIISIETCS TTOJIOKUTEIbHAS OlleHKa — | Oa.

3a HEeMpaBWIIBHO BBITIOJTHEHHOE JACHWCTBUE, 3a]JaHUE BBICTABIISICTCS OTpUIIATETIbHAS OIICHKA —
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB

Oyenxa «xopoutoy svicmasnsiemcsi 3a 80 — 89%6 npaBUIBLHBIX OTBETOB

Oyenka «yooenemeopumensroy svicmasisiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 4.3 DileKTpUYeCKHii TOK B Pa3JIMYHBIX cCpeaax
Jla6opaTopHnoe 3aHsiTue NelO

HccnenoBanue 3aBUCMMOCTH NIPOBOAHMKA M MOJIYNIPOBOJAHUKA OT TeMIIePATYpPhbl.

Ienb: n3MepsATh CONPOTHUBIIEHUE POBOIHUKA OMMETPOM; YCTAHOBUTBH 3aBUCUMOCTB COITPOTHUBII
MeTaJljia U MOJIYIPOBOJAHUKA OT TEMIIEPaTypBhl.

0 OamIoB.

CHUC

[1PG2, TTP66, I1P6S, ITP610, TTP610, MP3, MPS5, MP15, MP28, MP31, MP32, MP33, MP34, MP37,

MP54, MP55, MP 56, MP 43, JIP34, JIP32

MarepuanbHoe o0ecnieyeHre: MyJIbTUMETP, IPUOOPHI JIIsl U3YUYEHHUS 3aBUCUMOCTH COIIPOTUBIICHHUS

MeTajula W TOJYINPOBOJHMKA OT TEMIIEpaTypbl, TEPMOMETpP, DOJIEKTPUUYECKas IJIUTKa,
MIPUHAJIC)KHOCTSIMHU, KOJI0a ¢ BOJOM.

mTaTuB C
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3aganue.

1. O3HaKOMHTBLCSI C TEOPETHYECKHMM MAaTEePUAJIOM.

Teopernyeckuii MaTrepuas:

Ecnu nponycTuth 31eKTpUUECKUNA TOK Yepe3 CTaJIbHYIO CIIUpalib, a 3aTEM €€ HarpeTh, TO aMIIepMETP
MOKAKET YMEHBILICHUE CHJIBI TOKa. JTO O3HAYaeT, YTO C HM3MEHEHUEM TEeMIEepaTypbl COMPOTHBICHUE
MeTalia MEHSIETC.

Bce Meramnel — KpHUCTaUIMYECKHE TeJa, B Y3JIAX KPUCTAUIMYECKOM PEUIETKH KOTOPBIX
pacroJiaraeTcsi IOJOKUTEIBLHO 3apsHKEHHBIE HWOHBL. MEXIy KOJICOTIOMMMUCS HWOHAMHU JIBUTAIOTCS
CBOOOJIHBIE AJICKTPOHBI. BelnunHa >SIEKTPUYECKOrOo COMPOTHBJICHUS METajla 3aBUCUT OT 4YHCIa
CTOJIKHOBEHHUH KOJICOIOIMINXCS HOHOB M CBOOOHBIX AJIEKTPOHOB. [Ipu yBennueHnn TeMIepaTypbl MeTasia
YBEJIMYMBACTCS aMIUTMTYAa KOJICOAHWI HOHOB. DTO MPUBOJUT K YBEIIHUECHUIO CTOIKHOBCHH, a 3HAYUT U K
YBEIIMYECHUIO CONPOTUBIICHUS METAJLIIA.

B monynpoBogHUKe MpU YBETUYCHUU TEMIIEPATyphl YBETUYHMBACTCS YHUCIO CBOOOJHBIX HOCHUTEICH
3apsiga, MOSIBUBIIMXCS MPU pa3pblB€ KOBAJCHTHBIX CBS3€M. DTO NMPUBOJIUT K YBEJIMYECHHUIO CHJIbI TOKAa B
MOJYNPOBOIHUKE U K YMEHBIICHUIO COMPOTUBIICHUS TPOBOJHUKA.

Brumanue! Bo uzbexncanue nadenusn Koaovt nomecmume 6 Koavlyo, 3aKpeniennoe ¢ wumamuee. B
K010y onycmume RnpoOUpPKy, ¢ NOMEUW|eHHOU 6 Hell KAmywKou u3 meonozo npoeoda. Ocmopoircno
onycmume 6 npooupxky mepmomemp. AKKYpamHo 6blNOJIHAIIME nepemeuieHue eMKoOCmu ¢ 2opavell
60001i.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. [ToaroroBbTE K paboOTE OMMETP:

a) BCTaBbTE MITHIPHKU MPOBOIHUKOB B THE3/a, 0003HaueHHbIE «OQ» 1 «001r COM.»;

0) mocTaBbTe NepeKIroUaTeNb Ha nuppy «10»;

B) COCIMHUTE CBOOOHBIC IITHIPHKU MPOBOJIHUKOB U PYUKON «yCT. 0» MOCTaBUTH CTPENIKH HA «0».

2. Ha snekTpuyeckyro MIuTKy TOMECTUTE KOOy C BOJIOH.

3. CB0oOO/IHBIE ITHIPEKU OMMETpA COEIMHUTE C KIIEMMaMH MEIHOM KaTyIIKH.

4. BxiaiounTe WIHYp IUTUTKHM B PO3ETKY M HM3MEPHTE CONPOTHBICHHE KATYIIKH HPHU Pa3IUUHbIX
3HAUEHUAX TEMIIEPATYPBI.

5. BHecuTe u3MepeHus B TabIuILy.
IIpoBoaHuK (Meab)

t’, C

R, OMm

6. Ha ocHoBe m3Mepenwuii mocrpoiire rpaduk. Caenaidte BHIBOJA, KaK COMPOTHBIICHHUE MPOBOIHUKA
3aBHCHT OT TEMITEPATYPHI.
R,Om 4

t°,C

7. IlocraBbTe mepekitouaTesib ommerpa ¢ mudpsl «10» Ha mudppy «100» M mocraBbTe CTpENKY
omMmeTpa Ha «0» (Cm. myHKT 1-B).

8. 3ameHuTe B K0i0e MpOOHMPKY C METAUIOM Ha MPOOUPKY C MOIYHPOBOJAHUKOM (TEPMHUCTOPOM).
Omnycture B mpoOupky Tepmomerp. K kiiemMmam TepMuCTOpa MOJICOSMHUTE OMMETP.

9. U3mepbTe cOnpOTUBICHHUE OIYIPOBOJHHUKA TP PA3JINYHBIX 3HAYEHUSAX TEMIIEPATYPHI.
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10. Baecute nu3mepenus B Tadnuily.
MoaynpoBoaHuK

t°C

R, Om

11. IToctpoiite rpaduk R(t).
R, Om%

0
t,C
12. Cz[enaﬁTe BBIBOJ, KaK COIIPOTHUBJICHUC ITOJIYIIPOBOAHUKA 3aBUCUT OT TEMIICPATYPbI

KoHTpoJibHbIE BOPOCHI:

1. DnexTpuueckuii TOK B METAJUIAX — 3TO YHOPSA0YEHHOE ABM)KEHUE

2. C TOYKHM 3peHHUs DIEKTPOHHOHM TEOPUMU ODIIEKTPUYECKOE COMPOTHUBIEHHUE OO0YCIOBICHO
COyIapeHUAMHU

3. C NOBBILLIEHUEM TEMIIEPATYpPhI COMPOTUBICHUE METANNA ...

®opma nmpeacTaBjieHus pe3yJbTarTa:
Pabota nomkHa ObITH BBINOJIHEHA B TETPAIU AJIs 1aDOpaTOPHBIX paboT
Kpurtepun onenkmn:
3a IpaBHIILHO BBITIOJIHEHHOE 33/1aHHE BBICTABIISIETCS TTOJIOKHUTENNbHAS OlleHKa — 1 Oa.
3a HeMpaBUIILHO BBIITOJHEHHOE JEHCTBHE, 3a/JaHHE BHICTABIIICTCS OTpHLIATEIbHAs olleHKa — () 6asuioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouto» evicmasnaemcs 3a 80 — 89% npaBUIIbHBIX OTBETOB
Oyenxa «yooenemeopumenvnoy gvicmasisemcs 3a 60 — 79% mpaBUIBHBIX OTBETOB
Oyenka «HeyooenemeopumenvHoy svicmasgisencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 4.2 ITocTOSIHHBII 3J1eKTPUYECKUH TOK

JladboparopHoe 3ansaTue Nell

IKCNEePUMEHTAJIbHAS IPOBEPKA 3aKOHOB NAPAJLICJbLHOI0 M MOC/Ie10BATEIbHOI0 COeIMHECHHS
NPOBOJHMKOB

Heib: H3y4UTh NMOCJIEI0BATEIbHOE U NApA/IeIbHOE COeIHHEHHUS NIPOBOHUKOB

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

I1P62, I1P66, ITP67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MP8&, MP10

MarepunanbHoe obecniedeHue:

HcTouyHuK 37IEKTPUYECKON SHEPruM € TOCTOSIHHBIM HampspbkeHueM (He Belie 25B); BoibTMETp
IIKOJIbHBIN; ~ aMIepMeTp  IIKOJbHBIM, HabOp  JAEMOHCTPALMOHHBIX  PE3UCTOPOB C  pa3HBIMHU
CONPOTHUBIICHUSAMH, KJIFOY, COEAMHUTENBHBIE TPOBO/IA.

3ananmne:

1. O3HakoMbTeCh C TEOPETHUECKUM MaTepUaATIOM:
Teopus
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[TocnenoBarenbHOe W MapajuIeIbHOE COCIMHEHUS B AJIEKTPOTEXHUKE — JBa OCHOBHBIX CIIOCO0a
COEJIMHEHUS 3JIEMEHTOB JJeKTpudeckoil menu. Ilpum mocnenoBaTelbHOM COEIMHEHHM BCE AJIEMEHTHI
CBSI3aHBI IPYT C IPYIOM TakK, YTO BKJIIOYAIOIIMM UX Y4aCTOK LENHU HEe uMeeT (puc.l) Hu oAHOrO y3I1a.

[Tpu napanenbHOM CO€AMHEHUH (PUC.2) BCEe BXOISAIIME B LIENb 3JIEMEHThl OObEJUHEHbI IBYMS y3JIaMHU U
HE MMEIOT CBSA3EW C JAPYTUMH Y3JaMH, €ClIM 3TO HE MPOTUBOpEUHT ycioBuio. [Ipu mociemoBaTenbHOM
COEJIMHEHUHM NPOBOJHHMKOB CHMJIa TOKa BO BCEX IPOBOAHMKAX onauHaKoBa. I[Ipu mnocienoBaTeaIbHOM
COEIMHEHUH MTPOBOIHUKOB CHJIa TOKA B JTFOOBIX YaCTSIX IETH OJHA U Ta XKe:

I — I 1 — I >
[lomHOE HampspKeHHE B LEMU MPH IOCTENIOBATEIBHOM COCIUHEHHWHW, WIM HampspDKeHHE Ha IOJII0Ccax
MCTOYHMKA TOKA, PABHO CyMMe€ HallpsDKEHUH Ha OTAENbHBIX YUacTKaX LEeMu:

U= Ul + L'Y‘Z-
Puc.1.
R1 RZ R"
] e oo oo _R:R1+R2+"'+Rn

[Ipn mapamienpbHOM COCIMHEHUH TAJCHUE HANPSHKESHUS MEXKIY IBYMS y3JIaMH, OOBbEIUHSIONIMHE
AJIEMEHTHI IIeNH, OJUHAKOBO A1 BCEX DJIEMEHTOB.
[Ipu sToM BenuumHA, OOpaTHas OOMIEMY CONPOTHBICHUIO IIEMH, pPaBHA CyMME BEIIMYMH, OOpaTHBIX
CONPOTHUBJICHUSIM MapaJlJICIbHO BKJIFOYEHHBIX MPOBOAHUKOB. CHila TOKa B HEPA3BETBJICHHOW YacTH LIEMU

HaHpH)I(eHI/Ie Ha y4aCTKax LU AB u Ha KOHIIax BCCX MapalllICIbHO COCANMHCHHBIX ITPOBOJHUKOB OJHO U
TO XK€

U=U; = U,,

PI/IC‘.2.

Z[J'IH ABYX IAapaJlJICJIbHO COCANHCHHBIX PE3UCTOPOB UX 06mee COIIPOTUBJICHUEC PABHO:
1

RiRs
R= o=
Ry + Ry,

Ri=Ry;=R3=..=R, R

Ecnu , TO 00IIIee COMPOTUBIICHUE PABHO:

_

n.

[Ipu mapamiensHOM COeTUHEHUH PE3UCTOPOB MX 00IIee COMPOTHBICHHUE OyIeT MEHbIIIE HAUMEHBIIIETO U3
CONPOTHUBIICHHI.

2. CHSB mOKa3aHUS HAMPSHKCHUNM M CHJI TOKA Ha KaXKJIOM M3 yYacTKOB IIEMH, HEOOXOJIMMO CBEPUTH
COOTBCTCTBYIOIIME N3MCPECHHBIC U BEIYHUCIICHHBIC q)HSI/I‘-IeCKI/Ie BCJIIMYHMHBI, a IO pE3yjIbTaTaM TaKkou
CBEPKH — C/IeNaTh BBIBOJ] O IPOEIaHHON paboTe

Xox pa0doThI:
1. Ilocneoosamenvnoe coedunenue npooOHUKOS.

1. Cobparts nemns no cxeme (puc. 1):
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puc. 1
N3meputs HanpspKeHHe, CUITy TOKA Ha IEPBOM PE3UCTOPE.
N3mMeHuTh cxeMy yCTaHOBKU M U3MEPHUTh HANpPsHKEHUE HA BTOPOM pesucrope. CxeMy HapucoOBaTh

wmn

B TETPAIb.
Boeranciuts cymmy Hanpsoxenui Ul+U2 .
N3MeHHUTh cXeMy YCTaHOBKH U U3MEPHTH 00IIee HANPSKEHHUE Ha ABYX conpoTuBieHusx Ul2 .
[TpoBepuTh, BoIMIOTHAETCS K paBeHcTBO: U12=U1+U2.

[IpoBepuTh CripaBeTMBOCTH PABCHCTB

No ok

/
Ri=Ri+Ryn b=

I1. ITapanyeabHOe cOeTUHEHNE TPOBOTHUKOB.
1. CoOpartp nemnb 1no cxeme (puc. 2):

puc. 2
2. H3mepuTs HampspKEHUE, CHITY TOKa Ha TIEPBOM PE3UCTOPE.
3. H3MeHHTHh cXeMy YCTaHOBKM M M3MEpPHUTh CUIIy TOKa Ha BTOpOM pesuctope. Cxemy
HApUCOBAThH B TETPAIb.
4. Beruucnuts cymmy TokoB 11+12 .
5. H3MeHHTH cXeMy YCTaHOBKHM M U3MEPUTH OOIIYIO CHITy TOKa B enu 112 .
6. IlpoBeputh, BbIMONHSAETCS U paBeHCTBO: 112=11+12.
7. IlpoBepHUTh CIIPaBEIJIMBOCTh PABEHCTB

R=T/R il Ry ot = 2
I, R

2 1

KoHTpoJibHBIE BONIPOCHI:
1. Kakoe coenuHeHHne CONPOTHBIICHUH Ha3bIBaETCs MOCieA0BaTeNbHbIM? YeMy paBHBI
CONPOTHUBIIEHUE, CUJIA TOKA, HAIIPSKEHUE B LIENU IIPU TAKOM COECIMHEHHUH?
2. Kakoe coennHeHre COTPOTUBIICHUI Ha3bIBaeTCs NapaienbHbiM? YeMy paBHBI
CONPOTHUBIIEHNE, CUJIA TOKA, HAIIPSKEHUE B LIENU IIPU TAKOM COECIMHEHHUH?
3. HazoBute mmockl 1 MUHYCBHI TApAJIETBHOTO U MOCIEI0BATEILHOIO COEIMHEHUH
IIPOBOJTHUKOB?
4. TlpuBenute MpUMepHl MapaIeTBLHOTO U MOCIEA0BATEILHOIO COEAMHEHUS TPOBOIHUKOB.
dopma npeacTaBiaeHus pe3yabrara:
PaboTa nomkHa ObITh BBIMOJIHEHA B TETPAAU ISl JaOOPaTOPHBIX paboT
Kpurepumn oneHku:
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3a MpaBUJIHbHO BBIMTOJHCHHOE 33/JaHHE BHICTABJISICTCS TTOJIOKUTENIbHAS OlleHKa — | Oasu.

3a HeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBUE, 3a]JaHUE BBICTABIISICTCS OTpUIIAaTEIbHAs OlleHKa — ) OaioB.
Oyenka «omauunoy svicmasisiemcsa 3a 90 — 100% npaBUIBHBIX OTBETOB

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

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

Oyenka «Heyoos1emeopumenvbHoy svicmasisiencs 3a menee 60%0 npaBUIBHBIX OTBETOB

Tema 4.2 ITocTOSIHHBII 3/1eKTPUYECKUH TOK

JlaGoparopHoe 3ansiTue Nel2

OnpeneneHue cCONPOTUBIEHHUS PE3UCTOPA METOAOM MAPKHPOBKH

Hean: onpenennTs HOMUHAIBHOE COMTPOTUBIIEHUE PE3UCTOPOB METOIOM MAPKUPOBKH; ONPEICIIUTD
JOMYCTUMOE 3HAYCHHE CUJIbI TOKA JUISl TaHHBIX PE3UCTOPOB MIPHU MU3BECTHOM HOMHUHAJIE MOIIHOCTH.
Boinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHUIO:

I1P62, ITP66, I1P67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,

MPS§, MP10

MarepuanbHoe o0ecneyeHue: HA0Op pPE3UCTOPOB Pa3HBIX COMPOTUBICHHM, Ta0iulla 3HAKOB
MapKHUPOBKHU.

3ananue.

1. O3HaKOMHUTBLCS ¢ TEOPETHYECKMM MATEPUATIOM.

Teopernueckuii MaTepuas:

[Ipu onpenenennn pexuma pabOThl pe3UCTOPA CICAYET YUYUTHIBATH MAKCHUMAJIBLHO JOMYCTHMOE ISl
HEero 3HauYeHHe CHJbI TOKAa, KOTOPOE OINpPEAENseTCs 3HAYEHHWEM €ro COMPOTUBJICHHUS U MOIIHOCTHIO.
MapKI/IpOBKa HOMHHAJIa pE3UCTOPAa OCYHICCTBIIACTCA IBETOBBIM KOAOM B BHUJC YCTBHIPEX HBCETHBIX I10JIOC,
HAHECEHHBIX Ha ero KopIryce.

[Ipu 3TOM 3HaueHUE CONMPOTUBIIEHUS pe3ucTopa ykasbiBaeTcsi B Omax JByMs MEpBBIMU MOJOCAMU U
MHOKHUTENEeM (TpeThs monoca) 10n, rae n - 1r060e 1enoe Ynucio ot - 2 A0 + 9.

MapKupoBOYHBIC 3HAKU CIBUTAIOT K OJHOMY W3 TOPIIOB PE3UCTOpA, HAIPUMEpP, K JICBOMY, H 3aTeM
pacrojararoT clieBa HalpaBo B CIEIYIOIIEM MOpsIKe: TepBas moyoca - nepsas nudpa HoOMUHaNA, BTOpas
moyoca - BTopas Iudpa HOMHHANA, TPEThS TMOJOCAa - MHOXKHTENb, YETBEpTas Mojoca - JOMYCK Ha
OTKJIOHEHHE (HaKTUYECKOTO COMPOTHBICHHUS OT HOMHHama. Ecnu pa3Mepsl pe3ncTopa HE MO3BOJISIOT
Pa3MECTHUTh IIBETHBIC MOJOCH HECUMMETPUYHO, T. €. OJMKe K OJJHOMY U3 TOPIIOB PE3UCTOpa, TO MepBas
T0JIOCA BBITIONHSETCS O0JIee IHPOKOI.

I_[BCTa 3HAaKOB MapKUPOBKW HOMHUHAJIILHOT'O COITPOTHUBIICHHA B OmMax u AO0IIYCKOB B % MMPUBCICHBI
B TabnuIe:

Homyc

[BeT 3HaKa IlepBas nugpa Bropas nuugpa MHOXKHUTENb KB %
CepebpucTslii -- -- 10° 10
300 THCThIH -- -- 10" 5
UYepHslit -- 0 1 --
Kopuunessrii 1 1 10 1
Kpacusrii 2 2 10° 2
OpanxeBbIi 3 3 10° --
Kenrerit 4 4 10* -
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3enensiit 5 5 10° 0,5
Comy6oit 6 6 10° 0,25
DUONEeTOBbII 7 7 10’ 0,1
Cepbiit 8 8 10° 0,05
Beerit 9 9 10° -
ITopsinok BbINOJIHEHHUSI PadOTHI:
1. Pa3noxuth Ha paboueM CTOJIE KOMIUIEKT PE3UCTOPOB.
2. BuumartenbHO MpouYMTaTh YKa3aHHE K paboTe.
3. OdopmMuTh MApKUPOBKY pE3UCTOPa B TETPAAH 110 00pa3ILy
4. 3anoJHUTH TAOIHILY:
Pesucrop Homunanenoe conporusienue R | MomHocts pesucropa (Bt)| Cuna Toka
(A)
1. 0,25
2. 0,25
3. 0,25
4. 0,25
S. 0,25
6. 0, 25
7. 0, 25
8. 0, 25

5. PaccuuTarh crily TOKa IPU U3BECTHOM MOILIHOCTH TOKA.
6. Cnenatb BBIBOJ IO padoTe.

KoHnTpoJsbHbBIE BONIPOCHI:

1. B uyeM 3akito4aeTcst METOJl MApKUPOBKH.

2. I[J'ISI 4CT0 HYXXHO 3HATH COIIPOTUBJICHHUEC PE3UCTOPA IPU BKIFOYCHHUHU €TO B CXCMY?

3. Ot 4ero 3aBUCUT MOITHOCTh TOKA, TEKYIIETO MO PEe3UCTOpPY?

®opma npeacTaBiaeHus pe3yJabTara:

PaboTa nomkHa ObITH BBIMOJIHEHA B TETPAAU ISl JaOOPaTOPHBIX paboT

Kpurepum ounenku:
3a mpaBUIIHHO BBITOJHEHHOE 33JaHHE BBICTABIISAETCS MOJIOKUTENIbHAsS OlleHKa — | Oasu.
3a HEeMpPaBWIIBHO BHITIOJHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIISIETCS OTPHUIIATEIbHAS OIIEHKA
Oyenka «omauunoy svicmasisiemcsa 3a 90 — 100% npaBUIbHBIX OTBETOB
Oyenxa «xopoutoy svicmasinsiemcsi 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenxa «yoosnemeopumenvhoy svicmagiiemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «neyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIHHBIX OTBETOB

— 0 0amnoB.
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Tema 5.1 Mexann4yeckne K0J1e0aHUSA H BOJIHBI
JlaGopaTopHnoe 3ansTtue Nel3
IIpoBepka 3aK0HOB KOJIe0aHMI MAaTEeMAaTHYeCKOI0 MAITHUKA

HCHB: YCTAaHOBUTH MATCMATUYCCKYIKO 3aBHCHMOCTH IICpUOJa HUTAHOIO MasATHHKA OT JJIHWHBI HUTHU
MasATHUKA, YCTAHOBUTH 3aBUCUMOCTDb IICpHUOaAa KoJIeOaHMH MPYXXUHHOI'O MasdATHHUKA OT KCCTKOCTHU IPYKUHBL

U Macchl Ipy3a

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

I1P62, I1P66, IT1P6S, ITPG610, I1P610, MP3, MPS, MP15, MP28, MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43, JIP34, JIP32,

MarepunanbHoe obecrnieyeHue:

ANEKTPOHHBIN CEKYHAOMEp, U3MEPUTEIbHAS JICHTa, IIIAPUK C OTBEPCTHEM, HUTh, IITATUB C MY(DTOH U
KOJIBLIOM; IITaTUB ¢ My(TON | JIaNKOH, HAOOp MPYKHH Pa3HOH KECTKOCTH, HAOOp TPy30B pa3HOW MAaCCHI,
CEKyHIOMEp

Teopus.

OmnpiT 1

MaremaTHndeckuM MasTHUKOM Ha3bIBAETCS MaTcepHrajibHasd TOYKaA, IMOABCHICHHASA Ha HEBECOMOU M
HEpaCTSKUMON HUTU. MOJIENBIO MOXKET CIIY>)KUTh TSKENbIU IIAPUK, pa3Mepbl KOTOPOrO BECbMa MaJibl 110
CPaBHEHHUIO C JUIMHHOM HUTH, HA KOTOPOIl OH MOJIBELIEH (HE CPAaBHUMBI C PACCTOSTHUEM OT LIEHTPA TAKECTH
710 TOYKH TOJ/IBECA).

VYuenpie [amuneit, Hpioron, beccenp W Jp. YCTAaHOBWIM CIEAYIONIHME 3aKOHBI KOJCOAHUS
MaTeMaTUYeCKOro MasiTHUKA:

1.HepI/IOIl KoJe0aHNsI MATEMAaTHYECKOTO MasiTHUKA HE 3aBUCUT OT MAacChl MasITHUKA U OT AMIIJIMTYBI,
€CJIN yroJl pa3maxa He npesbiaer 10 rpagycos.

2.Ilepuon koneOaHUs MaTeMaTHYECKOIO MAagTHUKA MPSMO IPONOPIUOHATIEH KBaIpaTHOMY KOPHIO U3
JUTMHBI MasiTHUKA U 0OpaTHO NMPOIOPIMOHAJIEH KBaIPaTHOMY KOPHIO M3 YCKOPEHHsI CBOOOIHOTO MaIeHUs.

Ha ocHOBaHMHU 3THX 3aKOHOB MOKHO HaIlMCaTh q)OpMy.]'Iy IJIg TIepruoaa KoJIeOaHHMI MaTeMaTHYCCKOrO
MasiTHHKA:

I/ICHOJ’[B?;}UI MOACIb MW 3aKOHBI KoJIcOaHMH MaTeMaTH4ECKOTO MassTHHKa, MO>KHO HpOHa6J'II-O)IaTI>
CBO60,Z[HBIC KOHCﬁaHI/I}I, a TaKKC C UX MMOMOIIBIO OMMPCACIINTL YCKOPCHUC CB060,I[H01"O naaCHUuA I CBOCH
MCCTHOCTH U CPaBHHUTH CO CIIPABOYHBIM 3HAYCHHUEM Z.

YckopeHnne cBOOOTHOTO MaJIeHUsT MOXKET OBITh BEIYHCIICHO IO JopMyIie
2 l."\l’ =
g=4r —
I

Xon paborsr:

1. 3akpenuTh HUTh MASITHUKA B JIep>KaTelie TaTUBa.

2. V3meputh IIMHY MasTHUKA (UIMHA MasTHUKA CUYUTAeTCs OT TOUYKHM IMOJBEca O ILIEHTpa TSHKECTU
[IAPHUKA).

3. OTKJIOHUTH MAPHUK Ha yroy He 6osee 10° U OTIYCTHUTS.
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4. OnpenenuTb Bpems, 3a KOTOpoe MasiTHUK coBepini 20 KoineOaHui.
5. Beraucnuts nepuos konebanusi MasTHUKA, UCTIONB3ys hopmyny Nt T .
6. [ToBTOpUTH ONBIT €111€ TPU pa3a, yMeHbLIasl (UM YBEIUUNBAsA) AJIMHY HUTH MasiTHUKA.

7. Pe3ynbTaThl 3aHECTH B TaOJIHILY.

Tabnuma Nel 3aBHCHUMOCTH epHUO/a MasSTHUKA OT JJIMHBI HUTH

No JlnvuHa HUTH MasTHUKA |, M Yucno noJHbIX Bpewms xonebanuii | [lepuon
kosie0anuii N t,c kosebanmii T, ¢

1 20

2 20

3 20

1. CI{GJIaTI) BbIBOJ O 3aBUCHUMOCTHU IIE€pHUOAa HUTAHOIO MasdTHHUKA OT JJIMHBI €0 HUTH.

OnbIT 2

3aBHCHUMOCTh nepuoaa Nnpy>xMHHOro MasiTHUKa OT MAaCChI I'py3a

1.
2.

ok~

CobepuTte npyKUHHBIM MasgTHUK, UCIOJIb3YS BbIIAHHOE 000PYIOBAHHUE.
BeiBenuTe MasATHUK U3 IIOJIOXKEHUS PABHOBECHs, BKIKOYUTE CEKYHIOMEDP UM OTCUUTAWUTE HECATH

KoJieOanui. Vcrnonb3ys moka3aHusi CEKyHAOMEpa, paccunTanTe MEepHoJ KoueOaHU W 3aroIHUTE
MIEPBYIO CTPOKY TaOIUIIBI.

Ne
OIIbITa

N

t,C T,c

T2 1
m, KT | M °Kr k ,u/m

1

2

IMMOJIYUYCHHBIM OJaHHBIM 3aI10JIHUTEC Ta6J'H/IHy.

MacCcChI.

[Toctpoiite rpaduk 3aBucumoctu nepuoaa konedbanuit (T) oT kBagpaTHOrO KOpHS U3 Macchl (m
[To dhopme rpaduka onpeaenuTe BUI 3aBUCUMOCTH MEXIY IEPHOIOM U KOPHEM KBaJIPATHBIM U3

Onpeodenenue 3a6ucumMocmu nepuooa Ko1eoanuti om HcECmKoCmu nPY#CUHbL

Cobepute NpyKUHHBIN MagTHUK, UCIIOJIB3YS BbIJJaHHOE 000PYAOBAaHHUE.
BriBenure MasTHUK M3 IIOJIOKCHHMS DPABHOBECHUSA. BKIIIOYUTE CEKYHIOMEpP M OTCUUTAWTE IECATH

KOJICOAHMIA.

HOBTOpI/ITe OKCIICPUMCHT emie 2 pas3a, yBCIWYHBAA MaACCy, HO, HC MCHAA IIPYKUHBI. Ilo

1/2
)-

I/ICHOHBSyﬂ IMMOKa3aHus CEKYHIO0MCPaA, paCC‘{HTaf/'ITC nepuon KoJIeOaHUI U 3aIOJHUTE NEPBYIO CTPOKY

TaOJIAIIBI.

Ne ombITa

N

t,c T,c

m, Kr k,z/Mm Kllz,(H/M)ll
2
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6.

7.

[ToBTOpUTE PKCHEPUMEHT emmé 2 pas3a, yBeIHMuuBass KOdPPHUIMUEHT KECTKOCTH, HO, HE MEHSS Maccy
rpys3a. I1o nmosy4yeHHbIM JaHHBIM 3aMIOJIHUTE TAOJIMILY.

[TocTpotite rpa(})mc 3aBUCHUMOCTH Teproja koiebanuit (T) or kBagpaTHOro KopHs u3 kKodhduimenra
xéctroctn. (kM%)

[To ¢opme rpacduka onmpeaenuTe BHJI 3aBHCUMOCTH MEXIY MEPHOJOM U KOPHEM KBaJpaTHBIM W3
koa(durmenTa XECTKOCTH.

CrenaiiTe BBIBOJ] O 3aBUCUMOCTH TIepro/ia KojeOaHHii 0T Macchl rpy3a 1 Ko UIIMEeHTA KECTKOCTH.

KoHTpoJibHBbIE BOIPOCHI:

1. B kakoMm Moj0XeHUH MasSTHUKA CKOPOCTh OYAET MaKCUMAaIbHOU?

2. B kakoMm moJio)KeHUU MasiTHUKa CKOPOCTh PaBHA HYJIIO.

3. VYBenmu4mivd WM YMEHBIIWIA MAacCy rpy3a, MOABEIICHHOTO K MPYKUHHOMY MAasiTHUKY, €CIU: a)
nepuos ero koyebanuii cnavyana 6wt 0, 4 ¢, a mocie u3MeHeHus: maccel cran 0, 2 c;

0) yacroTa ero konebanuii BHavasne Obuta paBHa 6 11, a moTom ymeHbmuiaach 10 5 I'i?

KOHTpOJIbeIe BOIIPOCHI.

UTto Ha3BIBAIOT NMEPHOIOM KOJIeOaHHI MasiTHUKA?

Uto HA3BIBAIOT YaCTOTOM KojeOanuii masTHrKa? KakoBa equHMIIA YaCTOTHI KOJIeOaHuii?

OT KaKuX BEJIMYMH U KaK 3aBUCHUT TMIEPHUO]] KOJIeOAHUI MaTeMaTHIYEeCKOro MasiTHUKA?

OT KaKkuX BEJIMYUH M KaK 3aBUCUT MIEPUOJI KOIeOaHUH MPY>KUHHOTO MasiTHHKA?

N3o0pasure MaTeMaTHYECKUH MAasSTHUK B KpalHEH MpaBON TOYKE W MOKAKUTE HA YEPTEIKE CHIIBI,
JICHCTBYIOIIME HA IIAPUK B JAHHOW TOYKE TpaeKkTopuu. Hapucyiite paBHOAEHCTBYIONIYIO CHUJL.

Kak mensieTcs BenmuunHa U HamnpaBleHUE PAaBHOACHUCTBYIONICH CUJI B T€USHHE Ieproa?

AR

o

®opma nmpeacTaBiieHus pe3yJbTara:
Pabora momkHa ObITH BBIIOJIHEHA B TETPAAH ISl JIAOOPATOPHBIX padoT
Kpurepun oneHku:

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

3a HeNIpaBUIIEHO BBIITOJHEHHOE JEHCTBHE, 3a/laHHE BHICTABIIIETCS OTpHULIATEIbHAs olleHKa — () 6asuioB.
Oyenka «omauunoy svicmasisiemcs 3a 90 — 100% npaBUIIBHBIX OTBETOB

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

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

Oyenka «neyooenemaopumensvHoy svicmagisencs 3a Menee 60%0 mpaBUIBLHBIX OTBETOB

Tema 5.2 DjIeKTPOMarHUTHbIE KOJIEOAHUSI U BOJTHBI
JlabopaTopHoe 3ansiTue Neld

H3y4yenue ycrpoiicrBa TpancopmMaropa, reseparopa

Iesb: U3y4nTh YCTPOHCTBO M MPUHLUT pabOTHI TpaHchopMaTopa U reHepaTopa.

Brinosinenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:
[1P62, ITP66, ITP67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MP8&, MP10

MarepuanbHoe o0ecnieyeHme:

Tpchq)opMaTop HaGOPaTOpHLIﬁ, JlaMIla HaKaJIMBaHUS, KIJIFOY 3aMbIKAHUA TOKA, KOMIIJICKT IPOBOIAOB
COCANMHUTCIIbHBIX.

3ananne
1. U3yuwTth cTpoeHUe, HA3HAYEHWE W MPHUHIIUI ACUCTBUS TpaHcPopMaTopa
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2. W3yu4uTh cTpoeHHe, Ha3HAuUCHHE M NMPHUHIIMI ACHCTBHS FeHepaTopa.
ITopsiioKk BBINOJIHEHHUS PA0OTHI
H3yuenue ycmpoiicmea mpancgopmamopa

Tpancdopmarop mnpeoOpazyeT NEPEMEHHBI TOK OJHOTO HaNpsDKEHUs MpU Hem3MeHHoU yactore. OH
COCTOUT M3 3aMKHYTOI'O CEpJICYHMKA, W3TOTOBJIEHHOI'O M3 CIELUAIBHONW JIMCTOBOM TpaHc(opMaTOpHOM
CTajlld, Ha KOTOPOM pAacCIOJIaratoTcsl JABE KaTyIIKH (HUX
Ha3bIBalOT OOMOTKaMH) C pa3HbIM YHCIOM BUTKOB U3
MEJHOHM IIPOBOJIOKH.

OnHa 3 0OMOTOK, Ha3bIBa€TCs MEPBUYHOM, MOAKIIOYAECTCS
K HCTOYHMKY IIEPEMEHHOIO HAaNpsuKeHUs. Y CTPOWCTBA,
noTpelIsromue UIEKTPOIHEPIUIO, TMOAKIIOYAIOTCA K
BTOPUYHON 0OMOTKE, UX MOXKET OBITh HECKOJIBKO.

IIpu BbINOIHEHUU PAOOTHI CIENYET HU3YYUTh YCTPOHCTBO
TpaHchopMaTopa, BKIIOUYUTh €0 B CETh IIEPEMEHHOTO TOKA
(36 B). B pexume X0JIOCTOr0 X0/1a U3MEPHUTh HAIPSHKCHUE
Ha 0OMOTKax M BBIYHCIUTH K03(duument rpancdopmarum,
a npu pabore TpaHchopMmaropa «IIOA  HArpy3KOil»
YCTaHOBHUTH CBSI3b MEXAY TOKAMH W HANpsDKEHUEM B
0OMOTKaX.

Tpancdopmarop cocTouT M3 ABYX KaTyllek M cepaeyHHKa. CepIeYHHK COCTOUT U3 JIBYX IIOJIOBHH,
KOTOPbIE BCTABJISIIOT B KaTYLIKY U C IOMOIIIBIO CKOOBI 3aKPEIUISIFOT HA OCHOBAaHUM.

Xoa Padornl

1. PaccmotpuTte ycrpoiictBo Tpanchopmaropa. Onpenennure NepBUYHYIO 0OMOTKY (KJIIEMMBI ¢ HaAMKCHIO:
36 wiu 42 B) u n1Be BropuyHbIX Ki1eMMbl 2,2 B u 4,4 B)

2. HauepTtuTe 371€KTpUUECKYIO cXeMy TpaHchopmaTopa.

3. Pa3bepute Tpanchopmarop. s 3TOro MOBEPHHUTE €r0 OCHOBAHHMEM BBEPX U OTKPYTHUTE JIBE Tailku
KperieHHs CKoObI. BEIHBTE CepIeUHUK U PACCMOTPHUTE €ro YCTPOHCTRBO.

4. CobOepute Tpanchopmatop. [ns 3TOro BCTaBbTE CEPJACYHUK CO CKOOOM B KaTyIIKH. YCTaHOBUTE
TpaHc(hopMaToOp Ha OCHOBAHUE U 3aKPEMUTE ero raiKamu.

H3zyuenue Ycrpoiicrea I'eneparopa.

I'enepatop mocTossHHOro TOKa (puc. 1) COCTOMT M3 JBYX 4YacTel: HENMOJBM)KHOM M Bpallaroueics.
HenoasmxkHas vacTe (CTaTrop) SBJISETCS OCTOBOM MAIIMHBI U OJHOBPEMEHHO CIYKUT Ui CO3JaHUs
MarHMTHOTO IMOTOKa. Bo Bpamatomieiicss 4vactu, Ha3bIBaeéMOMl SKOpeM (pOTOpoM), HUHAYLUPYETCS
aneKkTpoaBrKyas cuia - SJ1C.

KoHcTpykius renepaTopa nocTOSHHOTO TOKa (CM. puc.2).

HenonBmwxkHas 4acTe COCTOMT U3 cTaHUHBI (1), TIaBHBIX MOMOCOB (2) ¢ 00MOTKOM BO3OYxkaeHus (3) u
JOTIOTHUTEIHHBIX TIOJIOCOB (4), YMEHBIIIAEMBIX HCKPEHHE TTO]T IIIETKAMH.

Sxopb uMeeT cepaeuHuK (5), HAOpaHHBINA U3 TOHKUX CTAIBHBIX JTUCTOB, 0OMOTKY SKOPS (6), 3aJI0)KEHHYIO B
nassl cepaeyHrka u KosutekTop (7). Ha moBepXHOCTH KOJIJIEKTOpa HAJIOKEHBI YTOIBHO-TPadUTOBBIE MICTKU
(8), obecrieunBaromye CKOIB3AMIMNA KOHTAKT ¢ 0OOMOTKOMW Bpamaroerocs sikopsi. Kosmexkrop umeer popmy
[IWIMHAPA W BBITIOIHSACTCS] U3 M30JIMPOBAHHBIX MEIHBIX TUIACTHH - JIaMeJel - K KOTOPBIM TOJICOSAMHEHBI
CEeKIIMM SIKOPHOIl 0OMOTKHU. Bparasce BMecTe ¢ 0OMOTKOM, KOJJIEKTOP BBIIOJIHIET POJIb MEXaHUYECKOTO
BBITIPSIMHUTEJISL.

O6MoTKa BO30YKAE€HHUS CO3/1aeT IMIaBHBI MarHUTHBIN oTok @ monocoB. B reneparopax ¢ He3aBUCUMBIM
BO30YKIIEHEM OHa TIMTaeTCs OT TIOCTOPOHHETO WCTOYHHKA ITOCTOSTHHOTO TOKa (BBITPSIMHTEIS,
aKKymyiiaTopa M T.1.). C TreHepaTopoM C HapajiesIbHbIM BO30YKIEHHEM OOMOTKAa IJIaBHBIX IIOJIIOCOB
MOJIKITIOYEHA K TJIaBHBIM IIETKaM, T.€. MapajuIeIbHO IENH SKOpsS. B CBS3M ¢ 3TUM UIsl BOZHUKHOBEHUS
MarHuTHoro noroka u DJIC HeoOXoauM XoTs Obl ClaObIil OCTAaTOYHBIM MarHUTHBIA MOTOK. biaronaps
HaJIMYUIO0 OCTATOYHOI'O MarHeTU3Ma BO3HUKAET MPOIECC CaMOBO30YKACHHsI TeHepaTopa.
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Puc.2
Puc 1

Xox padoTsri:

1.Ctpoenue Tpancgopmaropa:
HadepTuTh cOCTaBHBIC YaCTH YKa3aTh WX Ha3BAHUE, BBHITUCATH (POPMYIIBI
2 CtpoeHue reseparopa:

HAYEepPTUTh, COCTABHBIC YaCTH yKa3aTh
KonTpoJbHbIe BONPOCHI

1 Bapuanr

1.YT0 Ha3BIBAIOT MHIYKIIMOHHBIMH T'€HEepaToOpaMu?

2.Kaxkoiil TpanchopMaTOp Ha3bIBAIOT MOBBIIIAIONINM, a KAKOW MOHMKAIOIINM ?

3.Yro Takoe Xx010CcTOl X0 TpaHchopmaTopa?

4.Tlouemy cepJeUHUK TpaHC(OpMaTOpa U3rOTABIUBAIOT U3 CTANIU, a HE U3 MeIU?

5.B nepBuuHOit 00MOTKe TpaHchopMaTopa, BKIIIOUEHHOH B ceTh ¢ HanpsbkeHueM 380B. Conepxurcs 1320
BUTKOB. Onpenenutb HanpsskeHUE Ha BTOPUYHOM 0OMOTKe, ecnu oHa cojepkuT 300 ButkoB. Bupg
TpaHc(hopMaTopa yKka3aTb, OTBET MOSICHUTb.

2 BapuaHT
1. Ha3zoBuTe OCHOBHBIE YacTH T'€HEpaTOpa MePeMEHHOI0 TOKa.

Jlokasatk, YTO y HOBBIMIAIOIIETO TpaHchopmaTopa K>1.

W3mensiet a1 TpanchopMaTop 4acToTy MpeodpazyeMoro nepeMeHHoro Toka?

[Touemy cepaeunuk TpancpopmaTopa coOUparOT U3 OT/EIbHBIX IJIACTHH?

Ecnu Ha mepBuuHyro oOMOTKY TpaHcdopmaropa mojaercss Hampspkenue 220B, To Ha
BTOPUYHOU OOMOTKE MPH XOJIOCTOM XO/JIe ToayyaeTcs HanpspkeHue 130B. Ynciao BUTKOB
nepBUYHON 00MOTKM paBHO 400. OnpenenuTh YUCIO BUTKOB BO BTOPUYHONH OOMOTKE.
Bun tpanchopmaropa ykazaThk, OTBET OSICHUTb.

ok w

3 BapuaHT
1. KaxoBa poisib HHAYKTOpPA U SKOPSI B YCTPOICTBE reHepaTopa NEPEMEHHOro ToKa?

UYro Takoe MmoHWxkaromui Tpancopmarop?
3. Tlouemy cepaeunuk TpancopmaTopa JeNaroT He CIUTOIIHBIM. A U3 MHOYKECTBA TUIACTHH,
M30JIMPOBAHHBIX JIPYT OT pyra?
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4. Tlouemy MOIIHOCTb, MOTpEOIIIEMast OT BTOPHYHON OOMOTKH, MEHBIIIE MOIITHOCTH,
MTOABOIMMOM K MIEPBUYHON 0OMOTKE?

5. CKOIBKO BUTKOB JIOJDKHA UMETh BTOpUYHAS OOMOTKa TpaHcdopmaTopa I TMOHUKCHHS
HanpspbkeHus ¢ 12000 go 120B, ecnu mepBuunas oomotka coxepxkut 4000 ButkoB? Bun
TpaHcopmaropa ykazarb, OTBET MOSICHUTD.

dopma npeacTaBJeHus pe3yabTaTa:
Pabota momkHa OBITH BBITIOJIHEHA B TETPAIH I 1a00paTOPHBIX padoT
Kputepuu onenkmu:
3a MpaBUIILHO BBITOJHEHHOE 33JJaHHE BHICTABIISICTCS TOJIOKUTEbHAS OlleHKa — | Oasu.
3a HeMpaBWIIBHO BHITIOJIHEHHOE JICHCTBHE, 3aJJaHNE BBICTABIIACTCS OTpUIaTeIbHAas oieHKa — 0 OaioB.
Oyenka «omauunoy svicmasusiemcs 3a 90 — 100% npaBUIIbHBIX OTBETOB
Oyenka «xopouwto» evicmagnaemcs 3a 80 — 89% npaBUILHBIX OTBETOB
Oyenka «yooenemeopumenvHoy svicmasisemcs 3a 60 — 79% npaBUIBHBIX OTBETOB
Oyenka «Heyoosiemeopumenvnoy svicmasisemcs 3a menee 60%0 mpaBUIBHBIX OTBETOB

Tema 5.3. OnTuka
JlabopaTopHoe 3ansTue Ne 15
Omnpenesienne noxka3zares NpeaoMJIeHHS CTEKJIA
Ileny pabomoi: onpenennuTh MOKa3aTeNb IPEIOMIICHUS CTEKJIA SKCIIEPUMEHTAIbHBIM ITYTEM.

Brinosinenue padorTsl cnocodcTByeT POPMUPOBAHMNIO:

[1P62, TIP66, TIP67, MP1, MP3, MP15, MP12, MP13, MP17, MP19, MP 20, MP45, MP42, MP 43,
MPS, MP10
MaTepnaﬂbnoe OﬁeCHe‘leHI/le: IIJIaCTUHKaA C HapaJ'IJ'IeJIBHBIMI/I FpaHfIMI/I; 6YJ'I3.BKI/I; ‘II/ICTBII\/'I JIUCT 6YM3.FI/I;

JIMCT KapTOHA; TPAHCIIOPTHUP, MOIbEMHBIN CTOJIUK; Ta6n1/1ua SHAYCHUSA TPUTOHOMCTPHUICCKUX (I)YHKHI/Iﬁ

3aoanue
1. [TocTpouTh X0/ CBETOBOTO JTyya Yepe3 CTEKIISHHYIO IIJIACTUHY.
2. [Ipoananu3upoBaTh X0 CBETOBOTO JIy4a YePe3 CTEKIISIHHYIO IJIACTUHY.

3. OHpGHGJ’II/ITI) MMOKa3aTciib MPEIIOMIICHHUA CTCKJIA U paCCUNUTATh IMOIPECINHOCTE SKCIICPUMEHTA.
HOpﬂ)IOK BbIITOJTHCHU A paﬁoTLI

=

Ha mogbemMHbIi CTONHMK TOJI0KUTH YUCTHIN JIUCT OyMaru ¢ MojJIOKEHHBIM CHU3Y KaPTOHOM.

2. C oaHOI CTOPOHBI CTEKJIa HAKOJOTh JiBe OynaBku 1 M 2 Tak, 4TOOBI MpsiMasi, MPOXOAsIas yepe3
HUX, COCTaBIIsIA YTOJI 01 C IEPIICHANKYISIPOM K TIJIOCKOCTH TUIACTUHKH (puc. 1).

3. TlomusaTe pUCYHOK Ha YpOBHE TJia3 W, HaOIIOJas yepe3 MIACTHHKY, HAKOJIOTh JIBE JApyrue OylaBKU
TakK, 4YTOOBI BCE UeThIpe OyJIaBKU OKa3allCh HA OJTHOM MPSAMOIA.

4. Crexio u OynaBKU CHSTh, MECTa HAKOJIOB OTMETUTh Toukamu 1,2,3.4 u uepe3 HHUX MPOBECTH

npsIMbIE JIMHUW JIO TIEpeceueHus ¢ rpaHunamu crtekia (puc. 2). [Ipoectu uepe3 Touku 2 u 3

nepIeHIuKyIsapsl k rpanutam cpex AB u CD.

TpancnopTHPOM U3MEPUTH YIJIBI TAJCHUS O M YTIIBI TIPEIOMIICHUS 3. sina

[To Tabnuile 3HAYECHUI CUHYCOB OMPECIUTh CHHYChI U3MEPEHHBIX yIJIOB. | ———— =

Borancnuts ko3 unrienT npenomiieHus no gopmyiie: sin

OnbIT NOBTOPUTH TPH pasa.

n

O No O
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Puc. 1. Puc. 2

9.  PesynbraThl U3MEPEHUIl, BEIYUCICHUH U TaOIMYHBIE TaHHBIE 3aicaTh B Tabuiy 1.
10. Beruucnuth aOCOMOTHYIO (A) M OTHOCUTEIBHYIO (€) MOTPEIIHOCTH 0 (popMyIam:
11. Cnaenats BeIBOJ IO paboTe
A
— . 0, e —
£ = 100% A N — Nep.
maon
Tabmuua 1
Ne  |VYron mamenus| Yrommnpe- | Koadodu- 2 N ©
< 2 < < R o
ONbITa | CBETOBOI'O JIOMJICHUSI LHHUEHT = = i = S 4 s ©
=N L L = 3 A
ay4a CBETOBOI'O IIPEIOM- S = = = = 2 E 3 5 9
© =4 L o = 9
= B = = N = s
o Iy4da JICHUS 835 538 ma S % § 5
(O]
! a a5 B PP 8« © E" o S
B n o © ¢ o E < o S
' e, % £ 2 = o g
&) = =
1
2
3
Konmponwsnwvie 6onpocwi
1.  Yro HaA3BIBAIOT CBETOBBIM JTy4OM?
2. CdopmynupyiiTe 3aKOH OTpaXKEHUS CBETA.
3. KakoB ¢usndecknii CMBICI TIOKa3aTes MPeIOMIICHHUS cBeTa?
4.  Yem ornmuaercs aOCOMIOTHBIN MOKa3aTeNb IPETOMIIEHUS CBETA OT OTHOCUTENHHOI0?
5. CdopmynupyiiTe 3aKOH MIPETOMIICHUS CBETA.
6.  UYro Ha3bIBAIOT MOJHBIM OTPaXKEHHUEM cBeTa?
7. KakoBa CKOpOCTb pacIpOCTpaHEHUs CBETa B BaKyyMme?
8.  Uro Ha3pIBaeTCs ONTHYECKON IUIOTHOCTHIO BElIecTBa?
9.  Jlyu cBera mepexoauT M3 CpeIbl ONTHYECKH OoJiee TUIOTHOM B CpPely ONTHYECKH MEHee IUIOTHYIO.
Kak n3MeHsieTcs nmpu 3TOM 4acToTa KoJieOaHui U JUIMHA BOJHBI?
10. B uem coctouT npuHuui [roiirenca?
11.  Jly4 mepexoauT U3 BOJbI B CTEKJIO. YTOJI MaJaeHus o = 30°. Haitru yrout ipesiomitenus (N, = 1,3; N, =
1,6).
12.  VYron npenomieHus CBETa B TNIMIICPUHE 45°. Haitru yroj majaeHus B Bo3ayxe (Ny; =1.47).
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13. Jlyu magaer Ha MOBEPXHOCTb BOJBI MOJ YIJIOM 30°. Tlox kakum YIJIOM JOJDKEH YIacTh JIy4 Ha
MOBEPXHOCTh ajMa3a, 4ToObl yroyl mpeoMieHuss octaics TakuM Ke? (Nposp= 1, Npoxe=1,33, Nam=
2,42).

14. HaiiT pa3HOCTh CKOPOCTEH CBETA B BOJIC U CTEKIIC, €CIH Nyony=1,33, Nere =1,5.

15. Omnpenenuth UpeJCIbHBIA YroJl TOJHOTO OTPaKEHHS Ui BOJBI, CTekia, anmasza. (Ne.= 1,6;
Naom=1,33, Nam. = 2,42) (OTB.: 0101=49°, 0102=40°, 0195=24°).

®opma npeaocTaBIeHus pe3yabTaTa

BrimonHeHHBIH 0TYET B TeTpaau AJisd 1a00paTOpHBIX padoT.

Kpurepun omenkn:

Oyenka «omauuHo» 6vicmaesisemcs: TPABUIBHO BBINOJHEHbl BCE 3a/laHds B COOTBETCTBHHM C
TpeOOBaHUSMU, TIPABUIILHO BBIIIOJHEHBI JTOTIOJHUTEIBHBIC 33/1aHUS, CBOEBPEMEHHO MIPEIOCTABIICH OTYET
O BBITIOJIHEHUH PaOOTHI.

Oyenxa «xopouwio» 6vicmagisencs. TPaBUIBLHO BBIOJHEHB BCE 3aJaHWs B OCHOBHOW 4YacTH,
JIOTIONTHUTEJIbHBIC 3aJ]aHMs BBIIIOJHEHBl HE B IMOJHOM OO0BEMe, MPEJOCTaBIEH OTYET O BHIIOJHEHUU
paboTeI, TMOO B CIIydae HECBOEBPEMEHHOTO MPEAOCTABICHHS OTYETA WIIM C HATMYMEM HECYIIeCTBEHHBIX
OIIMOOK B BBIIIOJIHEHUU 33/IaHHUS.

OyeHnka «y00671emeopumenvHoy 8bICMAG/Isemcs. BHIIIOTHCHB He Bce, HO Oosiee 50% 3amanmii paOboTHI,
JOTIONTHUTEJIbHBIE 3aJaHUsl HE BBIIIOJHEHBI, HECBOEBPEMEHHO MPEAOCTaBICH OTYET O BBIMOJIHEHUU
paboThL.

OyeHnka «Hey00811emeopumenbHoy evicmasisiemcs: BbIONIHEHO MeHee 50% paboThl, HE BBIMOIHEHBI
JIOTIOTHATEIIFHBIC 3a]JaHHsI, OTYET O BBITIOJHEHUH PaOOThI HE TIPEIOCTABIICH.
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