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Meroandeckue yka3zaHus I MIPaAKTUUECKUX padoT mo aucuuiuimae «OU3uKa» COCTaBJICHBI B
cootBercTBUU ¢ TpeboBanusiMu DPI'OC CIIO, mpeaHazHayeHBI Ui CTYACHTOB, OOYYAIOIIUXCS TIO

cnenuanbHocTH 43.02.16 Typu3M U rocTenpuUMCTBO.



Hoacnumenvnan 3anucka

Metoauyeckue peKOMEHJALMU IPU3BAHbI OKa3bIBaTh IIOMOIIb CTYJAEHTaM B H3yYEHUU
OCHOBHBIX TMOHSATHH, WJEH, TEOPUH M IOJIOXKEHUN IUCUMIUIMHBI «DPU3HKa», HW3y4yaeMbIX B XOJ€
KOHKPETHOI'O 3aHSTHsI, CIIOCOOCTBOBATH PA3BUTHUIO MX YMEHMH, HAaBBIKOB U SIBJSIOTCS OJHUM U3
CIoco00B MPOBEPKU 3HAHUHN CTYICHTOB.

BrinonHenue yuamuMucs npakTHYeCKuX paboT HampaBIeHHO Ha:

- 00o0mieHue, cUCTEeMAaTH3AIUIO, YIUIyOJeHUE, 3aKPEIUICHHE MOJYYEHHBIX TEOPETHUECKUX
3HaHUU 110 KOHKPETHBIM TEMaM;

- (opMHpoBaHHE YMEHHI MPUMEHSTHh IOJIyUCHHbIE 3HAHUS Ha MPAKTUKE U peaTn3alfio
€MHCTBA NHTEJUIEKTYaJIbHOM U ITPaKTUYECKON AEATEIbHOCTH;

- pa3BUTUE HWHTEIUIEKTyaJlbHBIX YMEHUH Yy OyIylIUX CIEHUATMCTOB: aHAJTUTHYECKHUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpAOOTKY IpPH pPEUICHUH TOCTaBJICHHBIX 3a7ad TaKUX MPO(ecCHOHANBHBIX KauecTB, Kak
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAasi MHUIMATUBA.

MGTOI[I/ILICCKI/Ie PECKOMCH AN IIPHU3BaHbI OKa3bIBaThb IIOMOIIIb
CTYI[eHTaMBI/ISYLIGHI/II/IOCHOBHI)IXHOHFITI/H\/JI,HI[Cﬁ,TeOprIPIHOJIO)KeHHﬁHHCHHHHHHBI,I/I3y‘-IaeMI)IX B XoI€
KOHKPETHOI'O 3aHATHA, CIocoOCTBOBATh Pa3BUTHIO nux YMCHHﬁ,HaBBIKOBH

podeccuoHaNbHBIXKOMIIETEHITHH.

BpesynbraTeocBoeHHUSTy4e0HOM TUCITUTLTUHBIO0 Y a0 CATOKEHYMETh:

1)  onucHBaTEHOOBACHATHPU3MUECKUESBICHUANCBONCTBATEN : IBUKEHUEHEOECHBIX TEN U
HCKYCCTBEHHBIX CIIyTHUKOB 3emuu; CBOMCTBA ra3os, KUIKOCTEN
UTBEP/IBIXTEN;3IEKTPOMar HITHYIOUHAYKIUIO,pAaCPOCTPaHEHUEAIEKTPOMArHUTHBIX BOJIH ; BOJIHOBBIECBOM
CTBACBeTa;U3Ty4YECHUECHIIOTIIONIEHUEeCBeTaaTOMOM; (H0oTOdh(HeKT;

2)  OTIMYATBIHIOTE3BIOTHAYYHBIXTEOPUIA;

3)  HenaThBBIBOABIHAOCHOBEIKCIEPUMEHTAIBHBIX JAHHBIX;

4)  NPUBOAUTHIPHMEPHI,IIOKA3BIBAIONINE, YTO:HAOIIOAEHUAMIKCIIEPUMEH TS BIISIOTCS
OCHOBOI TUISL BBI/IBHKEHUS TUIIOTE3 " TEOpHUH, MIO3BOJISIOT
IIPOBEPUTHUCTUHHOCTHTEOPETUYECKUXBBIBOIOB; PU3NYECKAATEOPUATAETBOSMOKHOCTHOOBACHATh
U3BECTHBIE SIBJICHUS IPUPO/IbI U HAyYHbIE (QaKThl, IPEICKA3bIBATh €II€HEN3BECTHBICSBICHUS;

5)  UpHBOIMTEIPUMEPHITPAKTUYECKOTOUCIIONE30BAHUADH3NYECKUX3HAHHIA:3aKOHOBMEXaH
VKW, TEPMOANHAMUKUUAIIEKTPOIMHAMUKNBIHEPI€THKE; Pa3IMUHBIX BUIOBJIEKTPOMAarHUTHBIXU3IIYYE€HN
HIApa3BUTHAPAANOUTENIEKOMM yHUKAIINI,KBaHTOBON (DU3UKUBCO3JaHUHSI IEPHONIHEPTETUKH,J1a3€pOB
;

6)  UPHUMEHATHIONYYEHHBIESHAHUSIAPEIICHUA(DU3NUECKNX3a/1a;

7)  usMepATh psAn  QU3MYECKMX BEIWYMH, TPEACTAaBIAS PE3YJIbTAThl  M3MEPEHHMI
Cy4E€TOMUXIIOTPELTHOCTEH;

8)  MCHoNB30BaTHIPHOOPETEHHBIE3HAHUAMYMEHHUABIPAKTHIECKON IEATENBLHOCTUHITOBCETH
€BHOMKU3HHU,

BpesynbrareocBoeHUydeOHON U CITUTITMHBIO0 yJatO M CSITIOHKEH3HATD

1) combicn  nonsTwii: ¢usmueckoe  sgBIEHHE, ~ TUIOTE3a,  3aKOH,  TEOpHUA,
BEIIIECTBO,B3aUMOJICHCTBHE,  JJEKTPOMAarHUTHOE  IOJIe, BOJHA, (OTOH, aTOM, ATOMHOE
A1pO,MOHN3UPYIOINEN3ITYdeHHS, IUTIaHETa,3BE3/1a, rallakTHKa, Beenennas;

2)  cMBICT (QU3MYECKMX BENMYMH: CKOPOCTb, YCKOPEHHE, Macca, CHila, MMITYJbC,pabora,
MeXaHU4YecKas SHEprus, BHYTPEHHSA SHEPIHs, abcomoTHast
TEMIIEPATYPA,CPEIHAIKMHETUUECKAIIHEPTUAYACTULIBELIECTBA, KOJINYECTBOTEIUIOTHI,AIEMEHTAPHBINAIT
EKTPUYECKHI 3aps;

3)  cmmIca duznyeckux 3aKOHOB KJIACCUYECKOMN MEXaHMKH, BCEMHUPHOIO
TATOTEHUS,COXPAHEHUAIHEPT MU, UMITYJIbCANIIIEKTPUUECKOTr03apsa, TEPMOINHAMUKHN,IIEKTPOMarHuTH
omHAyKIMH,poTodhdekra

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT IpU (POPMHUPOBAHUM U PA3BUTUU OOIIMX KOMIETEHLIUN



B cooTBeTcTBUU ¢ PI'OC:

OK O01. BeiOupare crmocoObl pemeHus 3amad  npodecCHOHATBLHON  JICSITEIBHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Kcrnonws3oBaTh COBpPEMEHHBIC CpEICTBa IIOMCKA, aHalvM3a W HMHTEpHpeTaluu
uHpopManuu, U UHGOPMALMOHHBIE TEXHOJIOTUU JJsi BBINOJHEHUA 3a7a4 NpodhecCHOHaIbHOM
JESTEIIbHOCTH;

OK 04. O¢ddexTrBHO B3aMOACHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaH/IE;

OK 07. CopeiicTBOBaTh COXPAaHEHHIO OKpYXKAIOIIEH CpeIbl, pPecypcocOepexeHulo,
NPUMEHATHh 3HAHUS 00 M3MEHEHWH KIIMMaTta, MPUHLUIBI OEPEeKIMBOTO MPOU3BOACTBA, Y(P(PEKTUBHO
JICCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

B pamkax nporpammbl yu4eOHON AUCHUIUIMHBI OCBAWBAIOTCS TUYHOCTHBIE, METAIIPEIMETHbBIC
U TIpEeIMETHBIE pe3yabTaThl B cOOTBeTCTBHH ¢ TpeOoBaHussMu OI'OC cpennero obmiero oopazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHUS IUCHUIUIMHBI JUyHOCTHBIE (JIP), MerampenmeTrHbie
(MP), npenmeTtnslie ans 6a3oBoro ypoBHs uzyuenus (I1P).

JIP 01 Poccuiickyro TpaKJaHCKYIO UJIEHTUYHOCTh, TATPUOTHU3M, YBAXKEHHUE K CBOEMY HApOAdy,
YyBCTBAa OTBETCTBEHHOCTH Iiepen PonmHON, ropaocTu 3a CBOM Kpal, cBO Pomuny, npouwioe u
HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapona Poccum, yBakeHHE TroCynapCTBEHHBIX CHMBOJIOB (Tepo,
¢nar, ruMH).

JIP 02 I'pakgaHCKyl0 MO3UIUI0 KaK aKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCHICKOTO
o0miecTBa, OCO3HAIOIIETO CBOM KOHCTHTYI[MOHHBIE MpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MIPABOIOPAIOK, O0JIaJAl0IIEer0 YYBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJUIMOHHBIE HAIlMOHAJBHBIE U OOLIeYeIOBEUYeCKUe T'yMaHHUCTUYECKHE M JIEMOKpaTHYECKue
LEHHOCTH.

JIP 03 I'oToBHOCTS K ciykeHni0 OTE4eCTBY, €ro 3alluTe.

JIP 04 CdopmMupoBaHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAaKTUKH, OCHOBAaHHOI'O HA JIUAJIOTe KYJIbTYpP, @ TAKXKE Pa3InUHBIX
(opM 001IIECTBEHHOTO CO3HAHNUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHpE.

JIP 05 CdopMHPOBaHHOCTb OCHOB CaMOpPAa3BUTHS M CAMOBOCHHUTAHUS B COOTBETCTBHM C
00I11€4eI0BEYECKUMH LIEHHOCTSIMU U UealaMi I'PaXJaHCKOTro 00I1eCTBa; TOTOBHOCTh U CIIOCOOHOCTH
K CaMOCTOSITEJIBHOM, TBOPUECKON Y OTBETCTBEHHOMN AESTEIBbHOCTH.

JIP 06 TonepaHTHOE CO3HAHUE W TOBEJIEHUE B IMOJUKYJIBTYPHOM MHpE, TOTOBHOCTb U
CIIOCOOHOCTh BECTU JUANOr C JAPYTMMHU JIIOJIbMHU, JOCTUraTh B HEM B3aMMOIOHHMMAaHUS, HaXOIHUTh
olue 1eaM W COTPYOHUYATh IS UX JOCTUXKEHHS, CIIOCOOHOCTh MPOTHUBOCTOSTH HJIEOJIOTUU
HKCTpPEMH3Ma, HAIMOHATU3Ma, KCeHO()OOMH, AMCKPUMUHALMU 10 COLUUAIBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAllMOHAJIBHBIM NPU3HAKAM U JPYTUM HEraTUBHBIM COLUATBHBIM SIBJICHUSIM.

JIP 07 HaBbIkM COTpYyIHUYECTBA CO CBEPCTHUKAMM, IE€TbMHU MIIAJILIETO BO3pAcTa, B3POCIBIMU
B 00pa30oBaTesIbHOM, OOIIECTBEHHO MOJE3HON, Yy4eOHO-MCCIe0BATENbCKOM, MPOSKTHOH M JIPYTHX
BUJAX JESATEIBHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHHE M IOBEIEHHE HAa OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX
LIEHHOCTEMN.

JIP 09 T'oTOBHOCTH M CITOCOOHOCTH K 00pa3OBaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH JKU3HH; CO3HATEIbHOE OTHOLICHHE K HENPEpPhIBHOMY OOPa30BaHMIO KaK YCIOBUIO
yCHENIHON Mpo¢eCCHOHATHHOM U 00IIIECTBEHHOM IeATETLHOCTH.

JIP 10 Dcrermyeckoe OTHOIIEHHE K MHUPY, BKIIOYas OHCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, OOLIECTBEHHBIX OTHOIICHUH.

JIP 11 IlpunATHE M peanu3alMI0 IIEHHOCTEH 3710poBOro M 0€30MacHOro oOpasa KHU3HH,
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noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHMM, 3aHATHSX CIIOPTUBHO-0310POBUTEIHHOM
JESTEIbHOCTHIO, HETIPUSTUE BPEIHBIX MPUBBIUEK: KypEeHUSs, YIIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3UYECKOMY H
MICUXOJIOTHYECKOMY 37I0POBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO
IIOMOIILIb.

JIP 13 Oco3HansHblii BBIOOp Oynaymeld mpodeccHrt W BO3MOXKHOCTEH peaau3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOLICHHE K MPOPECCHOHATBHON JAEATENBHOCTH KakK
BO3MOYXHOCTH Y4aCTHsI B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
pooJIEM.

JIP 14 ChopMHpPOBaHHOCTH SKOJIOTUYECKOTO MBIIIICHHUS, TOHUMAHUS BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IMPOLECCOB Ha COCTOSIHME MPUPOJIHON U COLMATIBHOW Cpeibl; MPUOOPETeHHE ONbITa
3KOJIOTO-HANPABICHHOU J€ATEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOUIEHUE K CO3/aHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHUSA
EHHOCTEH CEMENHOMN KU3HU.

MP 01 CamocTosTensHO (GOpMYJIMPOBATh U aKTYAIH3UPOBAThH MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE.

MP 02 VcranaBnuBaTh CYLIECTBEHHBIH NpPHU3HAK WJIM OCHOBAaHUSA U1 CpaBHEHMS,
KJIAaCCU(UKAUU U 00OOIICHHUS.

MP 03 OnpenensiTe UeAu AEATEIbHOCTH, 33/1aBATh MAPAMETPbI U KPUTEPUU UX TOCTUKEHUSI.

MP 04 BpIsBAsATS 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTH KOPPEKTUBBI B J€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM,
OLICHUBATh PUCKU MOCIEACTBUN AESITEIBHOCTH.

MP 06 Brmamerp HaBbIKaMH Y4e€OHO-HCCIEOBATEIHCKOW M TPOEKTHOW JIEATEIbHOCTH,
HaBbIKaMU pa3perieHust MpooieMm.

MP 07 CnocoGHOCTh MW TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METO/IOB pEeIIeHUs
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08 OsnageHue BuAaMHM JACATEIBHOCTH IO TOJIYYEHMIO HOBOIO 3HAHHUA, €T0
UHTEpHpeTaln, NpeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CHUTYaIUsX, B TOM YHCIE
IPU CO3/IaHUH YYEOHBIX M COLIMATBbHBIX POEKTOB.

MP 09 ®opmupoBaHHE HAay4yHOTO THUIIA MBIIUICHUS, BIaJCHUE HAYYHON TEPMHHOJIOTHEM,
KJIFOUEBBIMU MTOHATHSIMU U METOJIAMHU.

MP 10 CraButh u popMynupoBaTh COOCTBEHHbIE 3a/1a4ll B 00pa30BaTeIbHOMN J1€ATEIbHOCTH
Y )KMU3HEHHBIX CUTYalHsIX.

MP 11 BbIBISTh NPUUUHHO-CIIECTBEHHBIE CBA3U M AKTYaJM3UPOBATh 3a/Jady, BBIJBHUIATh
TUIOTE3Y €€ pEelIeHUs, HaXOJIUTh apryMEHTHI Ui J10Ka3aTelbCTBA CBOMX YTBEP)KIEHUH, 3aJaBaTh
HapaMeTpsl U KPUTEPUU PELICHUS.

MP 12 Amnanu3upoBaThb IOJIyYEHHBIE B XOJI€ PELICHMs 3aladd PE3yJIbTaThbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX.

MP 13 [laBaTh OlIeHKY HOBBIM CHTYyallUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnaners HaBbIKaMHM MOJY4YeHHs] WHGOpMallMd W3 HCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIATh MOUCK, aHaIM3, CUCTEMAaTU3allMi0 U HWHTEpIpeTanuo UHPOpMaun
pa3IMYHbIX BUJOB U (POPM IMpeacTaBICHHUS.

MP 15 Co3paBaTh TEKCThI B pa3WyHBIX (opMaTax ¢ y4eTOM Ha3HA4YeHHUs MHGOpMAIUU U
IEJIEBOM ayTUTOPUH, BBIOMPAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS 1 BU3YyAIU3alllH.

MP 16 OneHuBarh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpPMAIIUU, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM.



MP 17 Ucnonb3oBarh cpeAcTBa MHGOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTUBHBIX, KOMMYHMKATUBHBIX M OpPraHU3allMOHHBIX 337a4 ¢ cOOII0IeHueM TpeOoBaHUI
9PrOHOMMKH, TEXHUKH O€3011aCHOCTH, TMITHEHBI, PECypcocOepeKeH s, IPaBOBBIX U 3TUYECKUX HOPM,
HOpM HH(OPMAIIMOHHON 0€30I1aCHOCTH.

MP 18 Brnanets HaBbIKaMH pacrlo3HaBaHMs M 3alIUThl WHGOpMAIUU, WH(POPMAIMOHHON
0€30MacCHOCTH JINYHOCTH.

TP 01 CdopMUPOBAaHHOCTh TPEICTABICHUNA O pONIM U MecTe (U3WKU U aCTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, O cHcTeMooOpasyromeil poinud (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAZIC POCCHUICKHX M 3apyOesKHBIX
yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH; MOHMMaHHE (PU3MUECKOW CYIIHOCTH HAOJIIOJaeMBIX SIBICHUI
MHUKpPOMMpPA, MAKPOMHMPA U MEraMupa; MNOHUMAaHUE POJIA ACTPOHOMHUU B IIPAKTUYECKON NEATEIbHOCTH
4eJI0BEKa U JAajbHeHIeM HayYHO-TEXHUUYECKOM Pa3BUTHH, POJIM (HU3UKHU B GOPMHUPOBAHUU KPYro3opa
U (QYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKaA JUIsl PELICHUsI TPAKTUYECKHX 3a/1a4.

IIP 02 CdopmMHpOBaHHOCTh YMEHUH paclo3HaBaTh (U3MUECKUE SBJICHUS (IPOLIECCHl) U
OOBSACHATh MX HA OCHOBE M3YUYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE
JBUKEHHE, CBOOOIHOE MaJICHUE TeJl, JBUKEHUE IO OKPYXKHOCTH, MHEPLMs, B3aUMOEHCTBHE Tell,
KoyiebaTebHOe JIBUKCHUE, PE30HAHC, BOJHOBOE NBMKEHHE; Auddy3us, OpOyHOBCKOE IBMKEHUE,
CTPOCHHE >KMJIKOCTEH M TBEpHAbIX Te€J, U3MEHEHHE oObeMa Tell MpPU HarpeBaHUM (OXJIaXIACHUM),
TEIUIOBOE PABHOBECUE, UCIIAPEHUE, KOHICHCALINS, IIJIaBJICHUE, KPUCTAIIN3aLUs, KUIICHUE, BIIAXKHOCTh
BO3/1yXa, CBSI3b CpEIHEH KUHETUYECKOM SHEPruu TEMJOBOTO JABMXKEHHMS MOJIEKYJ € aOCOJIIOTHOM
TEMIIEPATYPOH, MOBBIIICHUE JABJICHMS Ta3a IPU €ro HarpEeBaHUU B 3aKPBITOM COCYHE, CBA3b MEXKIY
napaMeTpaMM COCTOSIHMSL Traza B M30Ipolieccax; JJIEKTpU3alMs Tel, B3aUMOJEHCTBHE 3apsilioB,
HarpeBaHue INPOBOJHMKA C TOKOM, B3aMMOJEWUCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs HMHIYKIUS,
JIEICTBME MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM W JBWXKYIIMICS 3apsii, 3JIEKTPOMAarHUTHbBIE
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTpPa)XKEHHE, IMPEeIOMIICHUE,
uHTepdepeHus, Tudpakuus U MoJspu3alus CBeTa, JUCIEepPCUs CBeTa; (POToIIEKTpUUECKUi 3P QexT,
CBETOBOE JABJICHUE, BO3HMKHOBEHHME JIMHEMUYATOrO0 CIEKTpa aTOMa BOJOPOJA, €CTECTBEHHAas W
HCKYCCTBEHHAs palMOAKTUBHOCTD.

I[IP 03 BirageHue OCHOBOMONAralOMUMH (U3NYECKUMU MOHATUSMU U BEIMYUHAMH,
XapakTepU3yIOIUMH  (U3NYECKHe Npolecchl (CBI3aHHBIMH C MEXaHWYECKHM  JIBUXKECHHUEM,
B3aUMOJICHICTBUEM TeJ, MEXAaHWYECKMMHU KoJeOaHMsSMHU M BOJHAMHU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEILIECTBAa, TEIUIOBBIMH IPOLIECCAaMU; DBJEKTPUUYECKMM U MAarHUTHBIM TIOJISIMH,
AIIEKTPUYECKUM TOKOM, AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU U BOJIHAMU; ONTHYECKUMH SIBJICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMHM, CTPOEHHEM aToMa M aTOMHOIO $1pa, PaJlOaKTUBHOCTHIO); BIIaJIEHUE
OCHOBOIIOJIATalOIIMMU ~ ACTPOHOMHYECKMMM  TOHSTHUSMH,  TO3BOJSIOUIMMH  XapaKTepH30BaTh
IIPOLIECCH], IPOUCXOIAIIME HAa 3BE3/1aX, B 3BE3AHBIX CHCTEMAax, B MEXIAJAKTUUECKOW Cpene;
JIBIDKEHUE HEOECHBIX TeJ, HBOJIIOIUIO 3Be3/] U BeeneHHoi.

1P 04 BrageHue 3akOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMHU (3aKOH BCEMUPHOTO TATOTEHHUS,
I, I u III 3akoHbl HbroTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW DHEPIUU, 3aKOH COXPAHEHUs
UMITYJIbCA, IPUHLHUIT CYTEPHO3UIINH CHJI, IPUHILIMIT PABHONIPABHOCTH MHEPIHAIBHBIX CUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOpPHUI0 CTPOEHMSI BEIIECTBA, Ta30Bbl€ 3aKOHBI, IEPBBI 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAHEHHs dJICKTPUYECKOTO 3apsina, 3akoH KynoHa, 3akon Oma 11 ygacTka
nenv, 3akoH Owma uisi TOJHOW BJIEKTPUYECKOM 1enu, 3akoH J[xoyna - JleHma, 3akoH
QJIEKTPOMAarHUTHOW  MHAYKLMH, 3aKOH  COXPAaHEHUS  BHEPIUH, 3aKOH  IPSMOJIMHEHHOIrO
pacnpoCTpaHEHHUs] CBETAa, 3aKOH OTPAKEHUS CBETA, 3aKOH INPEJIOMJIEHMS CBETAa; 3aKOH COXPaHEHUs
DHEPruM, 3aKOH COXPAHEHMs] HUMIIyJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH
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COXpaHEHMsI MacCOBOI'O YHWCIA, IMOCTYNaTbl bopa, 3aKOH paJnOaKTUBHOTO paclazaa); yBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MPH aHaIN3€e (PU3NYECKUX SIBICHUM U IPOLIECCOB.

I[IP 05 VYmeHue y4yuThIBaTH TPaHUIIBI NMPUMEHEHUS HW3YYCHHBIX (U3HUECKHUX MOJICIICH:
MaTepuaibHas TOYKA, WHEpLUUaJIbHAs CHCTEMa OTCYETa, MICAJIBHBIM Ia3; MOAEIU CTPOEHUS Tra3oB,
KUAKOCTEH W TBEPABIX TEJ, TOYCUHBIM JJIEKTPUYECKUI 3apsifl, SACpHas MOJENb aToMa, HyKIOHHAas
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NYeCcKHX 3a1a4.

[P 06 Bmagenue OCHOBHBIMH METOJAaMHM HAYYHOTO TO3HAHUS, UCIIOJIb3YeMbIMH B (PHU3HKE:
IPOBOJUTH NPSMbIE 1 KOCBEHHBIC U3MEPEHHSI (PU3NUECKUX BEIMYUH, BEIOMpAsi ONTHUMAIbHBIN CIOCO0
U3MEPEHHUST W HCIOJIb3YySl M3BECTHBIC METOAbl OLICHKM IIOIPEIIHOCTEN H3MEPEHUH, IIPOBOJIUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C HCIIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUH,
OOBSICHATh NOJYYEHHBIE PE3Y/IbTaThl, UCIOJIB3YSl (PU3NUYECKUE TEOPUH, 3aKOHBI U MOHATUA, U JIeJIaTh
BBIBOJIbI; COOMIO/aTh MpaBUia O€30IacCHOTO Tpyda IpH MPOBEIEHUM MCCIEJOBAHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa U y4eOHO-UCCIIeI0BATENbCKOM 1eATEIbHOCTH C HCII0JIb30BaHUEM LIU(POBBIX
U3MEPUTENIBHBIX YCTPOUCTB U J1abopaTopHOro 000pyaoBaHus; CPOPMUPOBAHHOCTh MPEACTaBIECHUH 0
METO/AX MOJYYEHHUS HAYYHbIX ACTPOHOMUYECKUX 3HAHUM.

I[P 07 CdopMHpOBaHHOCTh yMEHHUS peIIaTh pacyeTHbIE 3aJa4ll C SBHO 3aJaHHOMN
(bu3nYECKOl MOJIENBIO, UCIIONIBb3YSl (PU3NYECKUE 3aKOHBI U IMPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3aJaud  BBIOMpATh (PU3MUECKYI0O MOJIENb, BBIICIATh (U3NUYECKUE BEIMYUHBI W (OPMYIIHI,
HEOOXOAUMBIE Ul €€ PpELICHUs, MPOBOJUTh PACUYEThl M OLIEHUWBATh PEATbHOCTh IOJIYYEHHOIO
3Ha4YeHus (u3nyecKoil BeIMUYMHBI; pellaTh KAuyeCTBEHHbIE 3a/adyM, BBICTpAUBas JIOIMYECKH
HENPOTUBOPEUYMBYIO LIENOYKY PACCYKICHHM C ONOPOM Ha M3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyeckue siBIECHU.

I[P 08 CdopmMHpOBaHHOCTh yYMEHHS MPUMEHSTHh IOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS
YCIIOBUM MPOTEKAaHUA (PU3NYECKUX SIBICHUN B NMPUPOJIE U JUISl IPUHATHS NMPAKTUYECKUX PEUICHUH B
MOBCEIHEBHOM >KM3HU NSl oOecrieueHus: 6e30MacHOCTH Mpy 00pallleHnu ¢ ObITOBBIMU MpUOOpamMu U
TEXHUYECKUMHU YCTPOICTBaAMM, COXpAaHEHUS 3JI0pOBbS U COOJIOJEHUS HOPM HKOJIOTMYECKOTO
NOBEJICHUS B OKpPY’KalOIIeH cpesie; MOHMMaHUue HEOOXOIMMOCTH IPUMEHEHHUS TOCTHKEHUH (U3NKU U
TEXHOJIOTHH JUIsl pAlMOHAIBbHOTO TPUPOAOIOIB30BaHUS.

IIP 09 CdopmMupoBaHHOCTb COOCTBEHHOM TMO3UIMM IO OTHOIIEHUIO K (PU3NYECKOH
uHpOpMalLUK, TOTYy4aeMOl U3 pa3HbIX MCTOYHHKOB, YMEHHUH HCHOIb30BaTh LHU(POBBIE TEXHOIOIUU
JUI TIOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALlUN U TPEACTaBICHUs Y4eOHOW M HayYHO-IOMYJIIPHOM
uH(pOpMalUK; Pa3BUTHE YMEHUI KPUTUUECKOTO aHaIu3a MojlyyaeMoi nHpopMauu;

[1P 10 OBnanenve yMeHUsIMU padOTaTh B TPYIIE C BHIMOJTHEHUEM PAa3IMYHBIX COLUAIBHBIX
poJiel, TIaHupOoBaTh pabOTy TPYIIIBI, PALIMOHAIBHO PaclpedessiTh NeATENIbHOCTh B HECTaHIapTHBIX
CUTyallusiX, aJeKBAaTHO OIIEHWBATh BKJAJ KAXKJIOTO W3 YYAaCTHUKOB TpYyHNIbl B pEIICHHE
paccMaTpuBaeMOi POOIIEMBI.

[P 11 Osnanenue (chOpMUPOBAHHOCTH IMPEICTABICHUN) MpaBUWIAMHU 3alHCU (U3NIECKUX
dopmyn penbedHO-TOUEUHOI cucTeMbl oOo3HaueHuit JI. bpaitng (s cnenmbix U ClIaOOBUASIINX
0o0yJaromuxcs).



IIpakTnueckasipaboraNel Tema3s
ansaTusi:Beenenue B MEXaHMKY.
OCHOBBI TMHAMUKH.
Henb padoThI: 3aKpENUTH MOIYYEHHBIE TEOPETUUYECKUE CBEJIECHUS I10
TEMEepelIeHUEM 3aj1a4, BhIpaboTaTh MPAKTUYECKUE HABBIKUA IO PEHICHUIO
3anay. TeopeTnyeckagsyacThb:

[Ikana (;aT. scala — JeCTHHUIIA) — YacTh MOKA3bIBAIOIICTO
YCTPOMCTBACPEACTBA U3MEPEHUM, TIPEICTABIISIONIASI COOOM yIOPSI0UeHHBIN
PSZl OTMETOKBMECTE CO CBSI3aHHOM C HUMU HyMepaluen Wil TeXHUYECKast
OTMETKA Ha
nikajgeusMepureasHoronpudopa. lllkansiMoryTpacnonaraTbCAanooKpy>KHOCTH, 1Y
re
WK npaMoi TuHuM. [lokazaHus OTCUMTHIBAIOTCS HEBOOPYKEHHBIM I1a30M
MPUPACCTOSHUAX MEXKIY AeneHusMu 10 0,7 MM, IPU MEHBIIUX — MPU TTOMOIIN
JYTIBIAIIM MUKPOCKOTIA, JIJISl I0JIEBOM OLIEHKH JIEJICHUN TPUMEHSIOT
JOTIOJTHUTETHHBICIKAIBI—HOHUYCHI.

Crnenyer 3aMETUTh, UTO TEPMUH «IIIKAJIa» B METPOJIOTHYECKOM
IIPAKTUKEUMEET, IO KpaHEeN Mepe, 1B Pa3IMYHbIX 3HAYCHHS. BO-IIepBhIX,
IIKaJIOW UM, TOYHEE, IIKAJIOW U3MEPEHHH (IIKaI0N (PU3NYECKON BETUYMHBI)
Ha3bIBAIOTIPHUHSTHINA MO COMIAIIEHUIO MOPSAOK ONPEACICHHUS U 0003HAUEHUS
BCEBO3MOKHBIXITPOSIBJICHUI (3HAUEHUI) KOHKPETHOTO CBOMCTBA (BEIMYMHBI). Bo-
BTOPBIX, IIKAJIOHHA3BIBAIOT OTCYETHBIE YCTPOMUCTBA aHAJIOTOBBIX CPEACTB
U3MEPEHUI, TO 3HAUEHUEHCIIOIb3YETCABIAaHHON CTaTheE.

KpyroByto nikany 4acoB, KypBUMETPOB U HEKOTOPBIX APYTHX
pruOOPOBHA3BIBAIOTII(PEPOTATOM.

W3mepurtenbHblil mpubop - HauboJee pacnpoCTPAHECHHOE
CPEICTBOU3MEPEHUS, IPEIHA3HAYEHHOE /1JIsl BBIPAOOTKH U3MEPUTEIBHON
uHdopmaruu Bhopme, TOCTYIMHOMN ISl BOCTIPUATHS HAOII0aTeIeM
(omepaTopom). PaznuuarotananoroBsie, udpoBbIe, MOKA3bIBAIOIINE,
PETUCTPUPYIOIINE
CaMOMMUILIYIIHNE,1eYaTaloIINe, HHTET PUPYIOLIUE,CYMMUPYIOIINE,CPABHEHHUS.

OTcueTHOEYCTPOUCTBO(IIIKATIAUCTPEITKA).

OTcueTHOE  YCTPOWCTBO - 4YacTh KOHCTPYKIIMH  CPEJICTBa
W3MEpCeHUs, IpeHa3HaueHHAs I OTCUeTa MoKa3aHuil. MoXeT ObITh B
BUJIE IIKAJIBI,YKa3aTeIs,AUCIIIes], SKpaHa ociuuiorpada ur.1.

[ITkanma-4acTbKOHCTPYKITMUOTCUCTHOTOYCTPOHCTBA,COCTOSIIATH30TMETOK H
YHUCEN, COOTBETCTBYIOIINX MOCIEI0BATEILHBIM 3HAYCHUSIM
n3MepseMonBeTMIuHbL. OTMETKUMOTY TOBITHBBUICYEPTOUYEK, TOUECK,3yOIIOBH TIP.
VYka3areauMoryTObI ThBBUICKAIJICBU THBIX ,HO’KCBUTHBIXUICBETOBBIX CTPEIIOK.

Buasimikai, ieHaaesIeHus

[MIxansr MOI'yT OBITH OJHOCTOPOHHHEC U IBYXCTOPOHHUE, B 3aBUCHUMOCTHU
OTIIOJIOKCHU S HYJIA. Ecnu «0» HaxXoauTCA B ICHTPE HIKAJIbl, TO TaKas
I[BYCTOpOHH}ISIH.IKaJIaHaSBIBaeTCSICI/IMMeTpH‘IHOﬁ.H_[KaﬂblxapaKTepI/ISYI-OTCSI‘II/ICJIO
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MJICJICHUH,



JUIMHOM JICJICHUS, [ICHOM JICJICHUS, JUaIla30HOM MOKa3aHUuM,
JIMANa30HOMU3MEPEHUIH MpeieJIaMu U3MEPEHUH.

Jlemenue - 3T0 MPOMEKYTOK MEXKTY ABYMSI COCETHUMU OTMETKAMU
mKanbl. JJIMHA AENEHUS - 3TO PACCTOSTHUE, U3MEPEHHOE MEXKIY OCEBBIMH JBYX
COCETHUXOTMETOK 10 BOOOpakaeMoU JIMHUH, TIPOBEICHHOHN Yepe3 CepeuHbI
CaMBIXKOPOTKHAX OTMETOK IIKaJIbI.

Jlnanas3oH noka3aHui - 3T0 00JIaCTh 3HAUCHUH IIIKAJIEI,
OrpaHUYCHHASIHAYJILHBIM U KOHEYHBIM 3HaUYCHUAMU. Jlnamna3oH u3MepeHuu - 310
00J1aCTh3HAUYCHH I BEJTUYHUH, JJIs1 KOTOPOH HOPMHUPOBAHA Mpe/ieabHast
JTOMyCTUMASIOTPeITHOCTh. [Ipeaen uamepenus - 3To HauOoIbIIee UITH
HavMEHbIIIee 3HaUCHUeuana3oHa n3Mepenns. Ha kaxaoM nuamna3zone nmpuoop
HMIMEET JIBA MPEJEIIA: ~-BEPXHUUIIPEECII, ~-HUKHUHN MPEIET.

Ilena neneHus - 3T0 pa3HOCTh 3HAYEHUM BEJIMYMH, COOTBETCTBYIOIIUX
JIBYMCOCEJTHUMOTMETKAMIIIKAJIbI.

Ilepen TeM, KaKk HaXOAWTh LIEHY JECJICHUS, BHAUMATEIbHO PACCMOTPHUTE
caMIpuOoOp: 4YTO OH M3MEpSIET, B KaKUX €JAWHHUIIAX, €r0 HCIPABHOCTh. ITO
MTO3BOJIMTHAPHUCOBATHIIOJIHYOKAPTUHYTIPOBOAUMOT OOTIBITAIIO
ONPEAECTICHNUIO TOW WJIM MHOM BeNM4UHbI. Haiinure Ha
IKaJie/iBa OJMKaUIIMX ITPHXa, BO3JIe KOTOPHIX
HalMCaHbIYMCIIOBBIC 3HAUCHUS BeIUYuHbI. [locuuTaiite
CKOJIBKO MEXIYHUMUEICHUN (HOHE IIITPUXOB). 8

Ha sToM pucyHnke B KpynmHOM MaciiTade
MoKa3zaHalkajgaMeH3ypKu.OnpeneTMMIIeHY 1eJICHUIMEH3Y

16|

12

IO

PKH.
a) BbIOMpaeM orudpoBaHHbIC MITPUXU 16 U 0
126) wMexayHumu4aeneHus(IpOMExXyTKOB) [ I
B) BoruncisgeM: (16 -12):4nenenns=1 /nen.

OtBeT:11eHa nenenuni=1/mgemn.

I il
B ¥
20

\ﬂ
A A
13 S v VR b

[{eHnaneneHMIIIKATBIM3MEPUTEIILHOTONIPHUOOpa-BaKHAsAPU3NUECKASIBETMUNHA.

C HEeu BbI Oyzaere CTaJIKUBATHCS O4YEHb 4acTo. IToaTomy
chopMyIUPYEMITPABUIIOAJISL €€ BBIYUCIICHHUS.
YToOb! NOJACYUTATHLIEHY IETICHUH IKAJIbI, HYKHO:
a) BHIOpaTh Ha IIKaje JABa OMDKaWIUX ONH(PPOBAHHBIX
HITPUXa;0)COCYNTATHKOINYECTBOACIICHUI MEKTYHUMU;

B)Pa3HOCTh3HAUYCHUHOKOJIOBBIOPAHHBIXIIITPUXOBPA3ICIUTHHAKOINIECTBO
JICJICHUN.
3ajaHNsIKpELIEHUIO:

OmnpenenurexapakTepUCTUKUIIKAIICIE IYIOIINXU3MEPUTENbHBIXIIPUOOPOB:
10
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PeniennepexoMeH 1yeTCAnporn3BOANTHBCIICIYIOMIEUITOCIEIOBATEILHOCTH
1. lleHageneHUSIIKAIbI

2. IlpenenbIuikabl

3. IlorpemHocThU3MEPEHUS

4. 3anumuTepe3ynbTaTU3MEPEHUN

OTBeThTEHACIEAYIOIMEBONPOCHI:

1. YroTakoemnkaiauzMepureabHoronpuodopa?

2. Kakue uzmepurenbHble MpUOOPHI U3 MIKOJIBHOTO Kypca (pusuku B
3HaeTe(Ha30BUTE HAMMEHOBaHUE PUOOPA U KaKylO (PU3UUECKYIO
BEJIMYMHY UMU3MEPSIOT);
HakakuenBerpynnbsIMOKHOPa3AeInThBCEN3MEPUTENbHBIETPUOOPHI?
KakomnpenenuTblieHyieIeHUAN3MEpUTENIbHOTOIIprOOopa?
YroTakoenorpenHocTsb?
KakomnpeaenutbnorpenHocTbu3MepuTebHoronpudopa’?

SAINANE

IpakTnueckass padora Ne

2TemazansaTus: OCHOBBI

KHHEMAaTHUKH.
Heap padoThI: 3aKpENUTH MOJYYCHHBIE TEOPETUYCCKUE CBEACHUS IIO
TEMEpEIIEHUEM 3a/1a4, BhIpa0OTaTh MPAKTHUECKUE HABBIKH 0 PEIICHUIO
3ana4d. TeopeTnyeckasgs4acTb
Kunemaruka—
pa3eIMexaHuKH, U3yJaroiiMmaTeMaTnyecKoeonucanme(CpeicTBaMUreOMETPHIH,a
Are0phl,MaTeMaTUIECKOTOAHAN3A. . . ) IBUKCHHUS U ICATU3UPOBAHHBIX TeI(MaTeprall
bHAATOYKA,a0COMIOTHOTBEPAOETENO, U/IealbHasl  JKUJKOCTH),0€3  PacCMOTpPEHUS
IPUYUHABIKEHUA(MACCHL,CUIIHT. 1. ).
HcxoaaplenoHITUIKHHEMAaTUKU—IIpOCTpaHncTBouBpeMs. Hanpumep,eciauresno

JABUKCTCA 110 OKPYXXHOCTH, TO KMHEMAaTHUKa MpeaACKa3bIBaACT
H606XO,III/IMOCTI>CYH_I€CTBOB8,HI/IH HCHTPOCTPEMUTCIILHOI'O YCKOPCHHUA oe3
YTOUHCHHUA TOTI'O,

KaKYI-OHpI/IpO,IIYI/IMeCTCI/IJIa,eI‘Ol'IOpO}KI[aIOH.Ia}I.HpI/I‘H/IHaMI/IBO3HI/IKHOBCHI/I}IMCX3HI/I
11



YCCKOI'0 ABMKCHHA 3aHUMACTCA ,Z[perﬁ pasacit MCXaHUKHU — ﬂHHaMHKa.FHaBHOﬁ
3az:aqel71 KHMHEMATUKHU SBJIACTCA MAaTCMAaTHYCCKOC (ypaBHCHI/I}IMI/I,
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rpauKaMu, TabJIMLAMUUT.I1. )OTIPEAETICHUETION0KEHUS X APAKTEPUCTUK IBUKEHUST
OUYEKUIIUTENBOBpEMEHH.J[F000eIBIKEHUSIPACCMATPUBAETCABOIIPEIEIEHHOUCUCTEM
eorcuéra. TakkeKnHEMAaTUKa3aHUMAETCAN3YYCHUEMCOCTABHBIX JBUKECHUN
(IBM>KEHMI B IBYX B3aHMMHO ITEPEMENIAIONINXCSI CHCTEMaX0TCUETA).
YCKOPEHUME.PABHOYCKOPEHHOE/IBUKEHUE

Pasnoyckopennvim Ha3bIBACTCA JBUKEHUE, IPU KOTOPOM CKOPOCTH Teja 3a
JTH00BIEPABHBICTTPOMEKYTKUBPEMEHUN3MEHSAETCS OJIMHAKOBO.

Yckopenuem mena Ha3bIBalOT OTHOLICHUE U3MEHEHUs CKOPOCTH Tella KO
BPEMEHU,3aKOTOPOE STOM3MEHEHUE ITPOU3OLLLIO.

Y ckopeHnuexapakTepu3yeTObICTPOTYU3MEHEHUSICKOPOCTH.

. F-F,
a= .
! (1)
Alc wm

[a]= =—

i i
YCKOpCHHe - BCKTOpHAas BCIIMYKWHA. Ono ITOKAa3bIBACT, KaK

U3MEHSIETCAMIHOBEHHAsICKOPOCThTENa3aeIMHUIYBPEMEHH.
3Has HaYaIbHYIO CKOPOCTh TEIA M €ro yCKOpeHue, u3 Gopmyns (1) MmoxHO
HalTUCKOPOCTHLBIIO00HMOMEHTBpEMEHH:? = Vo + & (&)

J1J1s1 3TOTO YpaBHEHHUE HY)KHO 3aIHCaTh B MPOSKIUAX HA BRIOPAHHYIO

0Cb: V=V taxt

['parixom cKOpOCTH IPH PAaBHOYCKOPEHHOM JBUKEHUU

a,>d

Vo

SBJIICTCATIPAMAsT

NEPEMEIINEHUE U IIYTH IIPHU

MPSIMOJIMTHEHHOMPABHOYCKOPEHHOM/IBUKE

HUN

IIpenonoKuM, 4TO TEIO COBEPIIUIIO MEPEMELIEHHE 32 BPEMS t, IBUTrasch

CyCKOpeHneM. ECIIMCKOPOCTEM3MEHAETCAOT 010 ¥ MydHMTHIBAA,UTO,

V' =¥y + atonyuanm

‘T’?u + F’D +a‘:§= 2?},:+§:2
2 2

E

Hcnonp3ys rpaduk CKOPOCTH, MOKHO OTIPEIETUTh MPONHACHHBINA TEJIOM
3aU3BECTHOE BPEMS ITyTh - OH YMCIICHHO PABEH ILIOIIAIH
3aIITPUXOBAHHOMIIOBEPXHOCTH.
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CBOBOJHOE HAZ[EHI/IETEJI
JIBmkenne Ten B OE3BO3AYIIHOM TIPOCTPAHCTBE TIOA JEHCTBUEM CHJIBI
TSHKECTUHA3BIBAIOTC8000OHLIMNAOCHUEM.
CBoOomHOE TaJCHWE - 3TO PABHOYCKOPEHHOC JIBIDKCHHE. Y CKOPCHHE
CBOOO/IHOTONAJICHNS B JAaHHOM MECTE€ 3E€MJIM MOCTOSHHO JIJI1 BCEX TEJI U HE
3aBHMCHUT OT MACCHINAaroNIero tena:g=9,8m/c?.

Jlns pemieHus pa3auvHBIX 3aj1ad U3 pasnaena "KuHemaTuka" HEOOXOIUMBI
JIBAypaBHECHUA:

(T

3agauyaNel: Teno, nBUrasichb paBHOYCKOPEHHO U3 COCTOSTHHS TTOKOSI, 32
IATYIOCEKYHy TPOLLIO MyTh 18 M. UemMy paBHO YCKOPEHHE M KaKOU IMyTh
MPOIIIO Tesno3asSc?

Vo =0, 020 —- Y
tg =9, @ 545_'_‘,. 5::"I
Ij:.jﬂ' " \-_;l’
F=15a, g : -
@-785-7 | 0 S5 x

X=X+ i+

3a MATYI0 CEKyHJy TeJO NPOUUIO0 NyTh S = S5 - S4 U S5 U S4 -
PACCTOSIHUS, ITPOMICHHBIETEIIOM COOTBETCTBEHHO3a4u 5 C.

2 2

ﬂ'fj ﬂf.‘_ i a 2z
s - Tt e

2z 2(5 ‘) T,
_ 22-1&14 2=4M’,Cg

2h0° —1de

2 2

Sj=4Mfc 250 S

OTBeT:TeNIO,ABUrasche yeKopeHnemM4m/c?, 3a5cnporuio5S0m.
3ajaHNsSIKpELICHUIO:
1. /IBmwxeHue Ten 3aJaHo ypaBHEHWsMH: X; =3t, X, =130-10t. Korma u rae
OHUBCTPETATCS?
2. I[IpupaBHOYCKOPEHHOMIIPSMOINHEHHOM/IBUKEHUHCKOPOCTbKATEPAYBEINYHU
nack 3a 10 ¢ ot 2 m/c 1o 8 m/c. Uemy paBeH myTh, MPOMIEHHBINKATEPOM3a
TOBpEMS?
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3. Yckopenune  maii0Obl, COCKajJb3bIBAaIOIIEW ¢  IJIaQAKOW  HAKJIOHHOMU
IIOCKOCTH,paBHO 1 ,2M/c?
.HastomcmyckeeéckopocTpyBenuumniackHa9M/c. Onpe 1eTuTenoTHOEBPEMSIC
MyCcKamaiObICHAKIIOHHONTIIIOCKOCTH.

4. KameHBOpOIIEHCHEKOTOPOUBBICOTHIBEPTUKATEHOBHIU3CHAYAIbHOMCKOPOCTh
101 m/c.KakoBackopoctbkaMHs uepe3(,6 criocnedpocanus?

5. MOTOUMKIUCT,ABUTASACHIIO XOPOWIEH JOPOTe CIOCTOSHHOWCKOPOCTHIO108
kM/4, mpoexan 4/7 Bcero mytd. OcTaBlIylocs YacTh MYTH 110
IJI0XO0MI0poreoHnpoexaicockopocTbio 1 SM/c. KakoBacpeqHAs1CKOPOCTBMOTO
LIUKJINCTaHA BCEM MyTH?

6. ABTOMOOWIb JBUTAICS TIO OKPYXHOCTU. [I0NOBHHY IJIMHBI OKpPYKHOCTH
OHIIPOEXall CO CKOpPOCThIO 60 KM/4, a BTOPYIO — e€Xall co CKOpocThio 40
kM/u.YemypaBHa CpeAHISICKOPOCTHABTOMOOUIIS?

IIpakTnueckasspadoraNe 3
TemazansaTus:3aKOHLICOXPAHEHUSI B MEXaHHUKE.

HeabpadoThI:3aKpEIUTHIIONYYECHHBIETEOPETUYECKUECBEICHUATIOTEMEPEILICHUEM3
ajiad, BEIpaOOTaThIIPAKTUYECKHE HABBIKUIIOPEIICHUIO3a,/1ay.
Teopurnyeckasg4acrTb

JlunaMukanccliery e TIpUIuHbLIBIKEHUATEN. I3BECTHO,UTOIF000€ TETON3MEHSIET
CBOIO CKOpPOCTb B pE€3yJbTaTe€ B3aUMOJCHUCTBUSl C ApyruMu Tenamu. Cunaectb
XapakTepucTHKa B3aumojercTBus. O0buHO cuiia o0o3Havyaetcs OykBoit F .Ecnu
Ha TEJIO0 [JEWCTBYeT HECKOJIbKO CHJ, TO OHHM CKJIAJbIBAIOTCA  Kak
BeKTOpBL. CyMMaBCeX CHIIEHCTBYIOIMXHATEIO0,HAa3bIBAETCAPABHOAEHCTBYIOIENR

R=F+E+F+..

MaccaecTtbxapaktepucTukanHepTHOCTH. OObIYHOMAaCCa0003HaUYae TCAOYKBOM

m. Macca — CyTh CKaJsIp, CWJIa — CYTh BEKTOpP. B OCHOBE NMHAMHKH JIEXkKaT
Tpu3akoHa Herorona. Ilepsbiii 3axkoH HprOTOHA yTBEpXKIAeT, UTO CYLIECTBYIOT
TAKHUECUCTEMBI OTCUETa, B KOTOPBIX, €CIIM HA TEJIO0 HE JEUCTBYIOT HUKAKHE
BHEITHHUECHUIIBI,0HOIBUKETCSIPABHOMEPHOUIIPAMOIMHENHO. TaknecucremploTcyeTa
HAa3bIBAIOT HMHEPUMAIbHBIMU. BTOpoi 3akoH HprOTOHa yTBEpKAaeT, 4To, €CIU
HaTeso Maccol maeicTByercunaF, royckopenueTena,a OyaeTpaBHO

- F
a=—.
m
Tperuii 3akoH HploTOHaA yTBEp)KIaeT, YTO, €CIU Ha TEIO0 A CO CTOPOHBI Tejia

BnerictByercunaFga, TonaTenoBcoctoponbiTenaAnenctByercuiiaF p,

pHYEM Fpa =~ Fap-

Buabicuin:

1. Cuna ynpyeocmu. DTa cuia Bo3HUKaeT npu aedopmainuu Tena. CBOHCTBO
cuiblynpyroctuFrakoBo,uTonpune0onbimxaedpopManusxAx, FriponopiuoHaibHO
AxunanpasneHanpotusaedopmannu. Kosduiment
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HpOHOpHI/IOHaJ'IBHOCTI/IKHOCI/ITHaBBaHI/IeKOG)(b(l)I/IHI/ICHTa}KCCTKOCTI/I.TaKI/IMO6paBOM,

2. I pasumayuonnas cuna. I3BeCTHO, 4YTO BCE Te€Ja NPUTATUBAKOTCA IPYT K APYTY
F =—kAx
ccwiior F mponopiimoHanbHOM Macce KaKI0ro Tejaa m; U mp u
00paTHOMPONOPIIMOHATFHOWKBAAPATYpaCCTOAHNUA RMexayTenamu.

F=G™2

R2

G=6,672-10"""Hm?/kr?.
rne Ry — panmyc 3emmn, M — macca 3emun. YckopeHHe CBOOOIHOTO NaJCHUS
ZHE3aBUCUTOTMACCHITPUTITHBAEMOT OTEINA,[103TOMYBCETEANa1al0TCOAMHAKOBBIM
yckopenneM. Ha nosepxnoctu 3emu, rae H pasro nysto, g=9,8m/c?,
3. Becmena.BecomrenaPHa3pIBalOTCUITY,KOTOPAsAIaBUTHAONIOPYUIINPACTATUBAET
nojBec. OJTa cujia BOooOlIEe NpWIOKEHa HE K Tely, a K OIope
WIMIIOJIBECY; HATEII0KEICHCTBYETHOPMAJIbHAAPECAKIIUAOTIOPBIMIIMCUIIAHATKEHUS
HUTH. Bec Tena MoxeT ObITh paBeH CHUJIE TSAKECTH, a MOXKET ObITh U HEPABEH.
Hampumep, ecim Teno J€XKUT HAa TOPU3OHTAIBHOW IIOCKOCTH, TO BEC
TEIapaBEHCUWIETSHKECTH,a €CIIM HAHAKIIOHHOM,TO HET.
4. Cunampenus.CunoitpeHusF rpHa3pIBalOTCUITY,KOTOPASIPEISITCTBYET/IBUKEHH
10,T.€.HaIIPaBJICHA IPOTUB CKOPOCTH, UpaBHA

XoapaboThI:

3amava.l py3sloguHakoBormMacchl(m;=m,=0,5Kr)coeIMHEHBIHUThIOUTIEPEKUHY THI
yepe3 HEBECOMBIN OJIOK, YKperieHHbIM Ha KoHIie crona (puc. 2.1).Koabdunment
TpeHuss r1py3a mp o cron u =0,15. TIlpenebperas TpeHueM B
0JI0Ke,0NPEeIeTTUTh:a)yCKOPEHNUE,CKOTOPBIMIBIKYTCATPY3bI; 0 )CHITY
HATSHKEHUSTHUTH.

Hano:m;=m»=0,5 xr; u=0,15.

Hayitu:a, T.

N
Pemenne 4
[1o BTOpOMY 3aKkOHY HbrOTOHA Fo [ T
YPaBHEHUSIBUKECHUATPY30BUMEIOTBUL: T
L J
ma=mg-T, m,g
mya=T - tm,g;
ma-+m,a=mg — u4m,g ,OTKlea mg
_ Puc. 2.1 1
oo (Mm—#m)g _(0,5-015-0598 _
m, +m, 0,5+0,5 T M/c
9

T=m,(g9-a)=0598-417) =282
OtBer:a=4,17 m/c*,7=2,82 H.
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Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUSIOTUYETAOBBINOJTHEHHOM

paodore: YCTHOE cooOIIeHHE. [ToaroroBka YCTHOTO
coobmenus. OrieHKapeneHHbIX3a1au.
[{enspaboThi:

— HAyYUTHCICAMOCTOSATEILHOTION0NPATHH(POPMAIIHIO,CUCTEMATU3UPOB
aTbUO(POPMIISITEBBUACCOOOIICHUSIO 3a/IaHHON TEME;
- MOJIYYUTHONBITYMEHUSATYOJTMYHOBBICTYIATh.

3a1aHUANBONPOCHIIA(POPMUPOBAHUANKOHTPOJISIBIAIEHUSIKOMIIETEHIIUAMHU.
3alaHNsIKpELIEHUIO:

1. Ilocne ygapa TECHHUCHOW PAKETKOM MSIYMK MacCOM S5 T MOJYYHJI
yckopennel2 m/c?. Kakosacunaymapa?

2. JIse cuusl mo 200 H kaxnas nanpasiens! mog yriaom 120° apyr k
npyry.HalanrepaBHOIEUCTBYIOLYIOCHITY.

3. Tlon nelicTBUEM HEKOTOPOU CHUJIBI IEPBOE TEJIO MPUOOPETAET YCKOPEHUE
a.llox neiictBuem BIBOE OOJIBIIEH CUIIBI BTOPOE TEIIO
puoOpeTacTyCKOPEHHUE B 2 pa3a MeHbIIIe, ueM nepBoe. Kak oTHocutcst
Macca MepBOroTesIak Macce BTOPOro?

4. Ecnu npyKHHA U3MEHWJIA CBOIO JIMHY Ha 6 CM MOJ J€HCTBUEM
rpy3amaccoi 4 Kr, To Kak Obl OHa pacTsIHYJIach MO IEUCTBUEM I'py3a
Maccou 6kr?

5. Cuna 10Hcoo6maerrenyyckopenne0,4m/c?. Kakas
CHJIACOOOIIUTITOMYKE TENyyCcKopeHue 2 m/c>?

6. Manpunk maccoi 50 Kr, CKATUBIIMCh HA CAHKAX C FOpbI, Mpoexall
MOropU3OHTANIbHOMAOpOorenooctanoBku20m3al Oc. HalimurecuinyTpeHus.

IpakTnueckaspadoraNe4 Tema 3ansATHSA: 3aKOHBICOXPAHEHUSIBMEXAHUKE.

Heab padoTbI: 3aKpenuTh IMOJTYYEHHBICE TEOPETUYECKUE CBEIACHUAIO
TeMepelleHueM3a/1a4, BhIpad0TaThIIPaKTHUECKUEHABBIKUIIOPEIIIEHUI03a, 1a4.

TeopurnueckasgyacTb

JHeprusi—
yHUBEpCalbHasiMepapa3IMuHbIXPOPMIBUKEHUAMATEPUATLHBIXOObEKTOBUUX B3AUM
oneiicTBua. KonnuecTBEHHOWXapaKTEPUCTUKOMIIpOLECCa
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oOMeHa  dHeprued  MeXAy  B3aUMOACHCTBYIOIIMMHU  TEJIaMH  SBJISIETCS
dbuznyecKascKasIpHasBeINUYMHA— Pad0TaACH.I.
MomHoCcThb—
bu3ngecKasCKaIIpHaAsIBEIIMUNHA, XapaKTEPU3YIOIIAsICKOPOCTHCOBEPIICHUSAPAOOTHI:

_da

dt

MoI1HOCTh, pa3BUBaEMasICUIIONBIaHHBIAMOMEHTBPEMEHH,pPaBHACK A PHOMYIIPOH3
BEJICHUIOBEKTOPACHIIBIHABEKTOPCKOPOCTH,CKOTOPOMIBUKETCITOUKA TTPUIIOKEHUS
ATOMCHJIBI:
KoncepBaTuBHasi cmja — cuja, paboTa KOTOpOH MpU TNEpPEeMEIIEHUH U3
OJIHOTOIIOJIOKEHHS B APYTrO€ HE 3aBUCUT OT TPACKTOPHUM MEPEMEIICHUS, a 3aBUCUT
TOJBKOOTHAYaJbHOTOMKOHEYHOT0NI0JI0)KeHUTENa. CHII0BOET0J1€,BKOTOPOMKOHCED
BAaTUBHBIECUJILICOBEPIIAIOTPAOOTY,Ha3bIBACTCSIMOTEHIM AT bHBIMITIOJIEM.
Kunernueckasiyneprus-
MEXaHUUYECKasIHEPTUABCAKOTOCBOOOHOIBHKYILIETOCATENA, YUCIICHHOpaBHAsIpabo
T€,KOTOPYIOCOBEPIIAIOTACHCTBYIOIINEHA TEJI0 CHJIBI
MIPUETOTOPMOKECHUUIOTIOTTHON
OCTAHOBKM:

2
Ek:A:

IMoTeHIIUATBLHATIHEPT UA—3TOMEXaHNICCKASIIHEPTHUACUCTEMBITEI, OTIpeesieMast
UX B3aMMHBIM PaCIIOJIOKCHHEM U XapaKTEPOM CHJI B3aUMOICHCTBUSIMEKTYHUMHU.
Orcroma, Kak 4YacTHBIC CIIy4dad, OIPEICIAIOTCSA: a) IOTCHIIMabHAs JHEPrus
TE€JIaMacCOl mMHaBBLICOTEA

E, = mgh:
0)MOTeHIMaTbHASIHEPTUAYTIPYTOe(DOPMUPOBAHHOTOTENA
kxi
E, = s

n 2
raek—ko3hGUIueHTynpyrocTu(IIsnpy>KUHbI—KECTKOCTB ).
HonHasIHEePrusgaMexaHnIEeCKOMCUCTEMbI—
PaBHACYMMEKHNHETUYECKOWMHOTCHHUATIbHOMAIHEPT U

Mexanuyeckue  CHCTEMBI, Ha  Tela  KOTOPBIX  JEHUCTBYIOT  TOJIBKO
KOHCEPBATUBHBICCUJIBI (BHYTpEHHUE 151 BHEIIIHKE) HAa3bIBAIOTCS
KOHCEPBATUBHBIMHU CHCTEMAMM.

BrakuxcuctemMaxBhITIOHAETCA3aKOHCOXPAHEHUSIMEXAHNYECKOMIHEPTHU
B+ E. =W = const,

T.€.NMOJTHASIMEXAHNYEeCKAAIHEPIUSIKOHCEPBATHBHON CUCTEMbBICOBPEMEHEMHE
U3MEHAEeTCH.

Xoapa0oThI:
3apaua2. ABToMOOMIBMACCOi 1,8 TABMKETCIBIOPY, YKIIOHKOTOPOHCOCTABIISIET3 MHA
kaxaeie 1 00mmytu(puc.2.3).Onpenenutb:a)padoTy,COBEPIIAEMYIO JIBUTaTEIIEM

aBTOMOOWJISL HA MMYTH 5 KM, eciu KoaduumeHT TpeHusipaseni, 1;
0)pa3BHUBAEMYIOBUTATEIEMMOIIIHOCTb,ECITMU3BECTHO, YTOATOTIY THOBLIIIPEOA0IICH
3a 5 MUH.
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HMano:m=1800kr;sina= 0,03; s =5000m;u =0,1;

t=300c.
Haiitu: A4, P.
Pemenue
A=Fs+F,.s, rie
A
F, =mgsina, F,, = #mg cos &; A =mgs(sin & + 4 cos &); A = mgs(sin & + 1 cos &); - ¢
[ToxcTaBIAsSUMCIOBBIEAaHHbIE, ToayunM: A=11,5-10%Ix,P=38,3-10°Br.
OtBet:4= 11,5 M]Ix, P= 38,3-kBT.
Conepxkanueoryera,popmannpaBuiaoGopmMiIeHUSIOTYETA0BBINOJTHEHHOM
paodore: YCTHOE cooOIIeHue. IToaroroBka YCTHOTO
coobmenus. OnieHKapeneHHbIX3a1a4.
[enbpaboThi:

— Hay4YUTHCACAMOCTOSITEIbHONIOA0UPAThUH(OPMALIUIO,CUCTEMATU3UPOB

aTbUO(POPMIIATEBBUAECCOOOILICHUSIO 3aIaHHON TEME;

- HOJIy‘-II/ITLOHBITYMGHI/IHHY6JII/I‘IHOBI>ICTYHaTI).

3a1aHNAUBONPOCHIA(POPMHUPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEH MMM

3ajaHNsSIKpEeLICHUIO:

1.

JBamaprkamaccamMmu2u4KraBUralOTCACOCKOPOCTIMUCOOTBETCTBEHHOS U 7
M/c. Omnpenenutb CKOPOCTH IIAPOB MOCHE NPSIMOTO  HEYIPYroro
yaapaBciaydasix:a)0oabIIuHIIap 0T OHIETMEHbIINN;0 ) IIaphIIBUTAIOTCSIHABCT
peuyapyr Apyry.

OnpenenuTh paboTy, COBEpIIAEMYIO TpH ToabeMe rpy3a maccod S50 kr
IIOHAKJIOHHOM IJIOCKOCTH € yrioM HakjaoHa 30° K rOpu30HTY Ha pacCTOSHHE
4m,ecnuBpemst orbeMacocTaBisieT 2¢,akoddurmentrpenus 0,06.

C OGamHu BBICOTOM 35 M TOPU3OHTAIBHO OporneH KameHb Maccou 0,3
kr.IlpenedperasconpoTuBIEHUEMBO31YXa,0lIPEACIIUTD:a)CKOPOCTh,CKOTOPO
HOponieHKaMeHb, ecaudepe3 1 crociie Havajna ABUKEHUSETOKMHETHYeCKas
SHEPrus paBHa 60 JIx; 0) MOTEHIUATIBHYIO SHEPTHUI0
KaMmHsiuepe3 | crnocinenayvana ABMKEHUS.

. I[Mynsmaccoiil Or,JieTeBmasropu3oHTaAILHOCOCKOPOCTRI0S00M/c,mommanaeTBo

ATUTMCTUYECKUMMAasI THUKTMHOM | MUMaccoiSkruzactpeBaeTBHeM. Onipeienu
ThYTOJIOTKJIOHEHUSI MasiTHUKA.

. Kamens wmaccoit 0,2 xr Opocuwam mox yrmom 60° x ropusoHTy CO

ckopocThiol5 M/c. HallTu KHHETHYEeCKyl0, MOTEHIHUAIbHYI0 U TIOJHYIO
HHEPIUI0 KaMHs:a) CIyCcTs | C mocie Havaja JIBWKEHUs; 0) B BBICIICH TOUKE
TpaekTopuH.CONpOTUBIEHUEMBO3AYyXa IPEHEOPEYb.

Teno maccoit 5 xr mamaer ¢ BbicoTl 20 M. OnpenenuTs NOJHYIO
DHEPTUIOTENIABTOYKE,HAXOMAIECHCAOTIOBEPXHOCTU3EMIIMHABBICOTES M.
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Tpennem Tena o Bo3ayx npeHeOpeub. CpaBHUTH 3Ty HHEPrHUIO
CIIEpBOHAYaJIbHOMAHEPTUEUTENA.

IIpakTnueckasipadboraNe 5
Tema 3ansaTusi: OCHOBBI MOJIEKYJISAPHO-KHHETHYECKOW TeOpHUU.

I_[e.m, pa60T1>1: 3aKPCIIUTD IMOJYYCHHBIC TCOPCTUICCKUC CBCACHUA I10
TeMepCI]_IeHI/IeMSaI[a‘-I,BI)Ipa6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpeH_IeHI/IIOBaI[aq.

TeopurnueckasgsyacTb
BocHOBEMOIEKYISIPHO-KHHETHYECKONTEOPUIIIC)KATTPUOCHOBHBIXITOJI0KCHUS:
1. Bce BemiecTBa — *KUAKKUE, TBEPABIC U Fa3000pa3HbIEe — 00Pa30BaHbI
M3MEJIbYANIITNX YACTUI— MOJIEKYJT
2. ATOMBI M MOJICKYJIbI HAXOSATCS B HEMPEPHIBHOM XaOTHICCKOM

JNBUKEHNN.MaccaoHOW MOJIEKYJIbIM BbIpakaeTcsihopMyIoi
5 — M
0o —. -
Ny
KonndecTBOM BellecTBa v Ha3bIBAETCS OTHOLIECHHUE YUCIIA MOJIEKYJ N K
guciayABoraapo Na:
M
v=—o.
NA
KonueHTpanuen MoJIeKys n Ha3bIBa€TCSl OTHOLIEHUE YK Ciia MOJIEKYJ N B

o0bemMe VKITOMyoOBeMY V:

N
H=—,
Vv

JlaBneHuepMOKHOBBIpAa3UThCaeAytoenpopmynon
1 2
p=—m n(v >
3 0
OTO ypaBHEHHE HOCUT Ha3BAHUE OCHOBHOT'O YPAaBHEHUS
MonekyasipHokuHeTnueckor Teopuu (MKT) razos. 910 ypaBHEHHE MOKHO

ICPCIiucaThb B BI/II[CCpeI[HHHKI/IHCTI/I‘-ICCKaH OHCPIHUA

3
(EK>:EkT ,

rae k—rmocTostHHas
bosbiimMana.ypasaeHueMeneneeBa-

m
pV =—RT , Tk
M R=kN,=831—_.
Mok <K
rae —YHHUBEpPCAJIbHAsTa30Bast
HOCTOSTHHASL.
XoapaborsI:
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KaxkoioosemzanumaroT 1 00MoaspTyTH?
Hano: p = 0,2xr/moins, p = 13600 kr/m?, v = 100 mosb. Haiitu:
VPemenue.

oWV _ 0,2 kr/mMmo75 - 100 MOTH
p 13600 kr/m’

_ 3
m:pV:u\/; ~0,0015 v

OtBet:V=0,0015 M.

Conepxxkanueoryera,popmannpaBuiiaoGopmiIeHUSIOTYETA0BBINOJTHEHHOMT

paodore: YCTHOE COOOIIEHHE. ITonroroBka YCTHOTO
coobmienus. OrieHKapeneHHbIX3a/1ay.
[enbpaboThI:

- Hay‘lI/ITbCHCaMOCTOHTGJII)HOHO,I[6I/IpaTI>I/IH(1)OpMaHI/IIO,CI/ICTeMaTI/I3HpOB
aTBI/IO(bOpMHHTBBBI/II[GCOO6IHCHI/IHHO 3a,Z[aHHOﬁ TEMC,
- HOJ'IyUII/ITBOHBITyMCHI/IHHY6JII/I‘-IHOBBICTyHaTB.

3ajaHnANBONPOCHLISI(POPMUPOBAHUAUKOHTPOJIABIAAEHUSIKOMIIETEHIIUSIMH.
3ajaHNsIKpeIEHNIO:

1. B 6amnone naxomutcs 600 r Bogopoaa. Kakoe KoaudecTBo BelecTBa
ATOCOCTABISAET?

2. CpenHssi KHHETHYECKasi DHEPTUS MOJIEKYJI WJIealIbHOTO ra3a yBEIMYMIach
B4 paza.Kaknpui>ToMU3MEHUIOChAaBICHUETra3aHACTEHKHU cocyia?

3. CpaBHHTE MacChl aQproHa M a30Ta, HAXOSIIUECS B COCYAaX, €CIU
COCYBICOJIEPKaTPABHbIE KOJIMYECTBA BEILIECTB.

4. B cocyne A Haxogutcs 14 r MosekyIsipHOro a3ora, B cocyne B —4r
renus. BkakoMcocyieHaxoAuTCA00bIIEEKOIMUECTBO BelecTBa?

5. O6béM 12 moinb azora B cocyne npu Temneparype 300K u masnenun 10°
[TapaBen V; . Uemy paBeH o0BbEM 1 MO a30Ta MpU TaKOM Ke JaBICHUU
ra3a uBJIBOCOOJIBINICH Temmneparype?

6. Omnpenenure maccy BO3AyXa B KJIACCHOM KOMHate pasMepamu 5x12x3 m

nputemneparype 25° . IIpUHATBILIOTHOCTBBO3LyXa paBHOM 1, 29K/ M.
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IIpakTnueckasipadoraNe 6

TemazausaTus: OCHOBBLITEPMOAUHAMHUKH.

He.]'[b paﬁoTbI: 3aKPCIIUTD IMOJYYCHHBIC TCOPECTUICCKUC CBCACHUA 10
TeMepCHIGHI/ICMBa,Z[a‘I,BBIpa6OTaTLHpaKTI/IqeCKI/IGHaBBIKI/II'IOpeHIeHI/II-OSa,HaLI.

TeopernyeckassyacrTb

BHyTpeHHss d3HEpPIrUs UACaIbHOIO OJHOATOMHOTO ra3a MpsMo
IpONOpLUOHANIbHAET0abCcoMOTHONTEMIIEpaType. PaboTaBHEIHEW CHUITbI, U3BMEHSIO

nieno0néMrasa

pasra 4 = PAV_ PaGora camoro rasa, rie p - naBieHue rasa. [lepsbiid
3aKOHTEPMOJMHAMUKH: U3MEHEHNE BHYTPEHHEN 3HEPIUU CUCTEMBI ITPH MEPEXO0JIE
€€ U30JHOTO COCTOSIHUS B APYro€ paBHO CyMMeE pabOThI BHEIIHUX CHUJI U
KOJIMYECTBATENIOTH, HepeanHorocucteme:AU = A + (¢

BHyTpeHHSIs1 SHEPTUs CUCTEMBI TEJI U3MEHSETCS MPU COBEPIIEHUU PaOOTHI U
npunepeaye KoJIM4ecTBa TeIIOThl. B KaX/10M COCTOSIHUU CUCTEMa
oOnaaeTonpeaeIéHHONBHY TPEHHEHDHEPTHEH.

Buas! n3onpoueccos: 1. M3oTepMuyeckuil - BHyTPEHHS SQHEPTUS HE MEHSETCH,
2.130x0pHbIi — 00bEM ra3a HE MEHSIETCSl U TTIOATOMY padoTa raza paBHa
HYJ10;3.1300apHbIN-TIepe1aBaeMoe ra3y KOJU4YEeCTBO TEIIOTHI UIET Ha
U3MEHEHUE
€rOBHYTPEHHENIHEPrUMNHACOBEPIICHUEPAOOTHITPUIIOCTOSSHHOMIABICHU ;4.
AnmnabaTHbIH-TIpHaInabaTHOMIIPOLECCEKOINYECTBOTEIIOTHIPABHOHYIIIO.

XoapaboThI:

3agaua:

[Tpu yBenuuenuu nasnenus B 1,5 paza o0bem raza ymenbiuics Ha 30 mi.
HaiitunepBoHayaabHBIOOBEM.

Jlano: Pemenue.

PV =P,V —AV):
P =15P. V=P )

BV =15B(V -AV); V =1,5V =1,5AV ;
AV =30Mma 0,5V = L5AV ¥ =3AV =3-30 w1=90 ML,

22


http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629
http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3629

Haitu: V. OtBet: V=90Mu1.
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Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUSIOTUYETAOBBINOJTHEHHOM

paodore: YCTHOE cooOIIeHHE. [ToaroroBka YCTHOTO
coobmenus. OrieHKapeneHHbIX3a1au.
[{enspaboThi:

— HAyYUTHCICAMOCTOSATEILHOTION0NPATHH(POPMAIIHIO,CUCTEMATU3UPOB
aTbUO(POPMIISITEBBUACCOOOIICHUSIO 3a/IaHHON TEME;
- MOJIYYUTHONBITYMEHUSATYOJTMYHOBBICTYIATh.

3a1aHUANBONPOCHILISI(POPMHPOBAHUANKOHTPOJISIBIAACHUSIKOMIICTEHIIUAMHU.
3ajaHMsSIKpEeLICHUIO:

1. Ha ckoapKO W3MEHHTCS BHYTPEHHSS SHEPrus renns maccout 200 T
npuyBenrIeHurTeMIeparypsl Ha 20°C?

2. Kak u3MmeHsieTcst BHyTPEHHSISI SHEPTUsi OJHOATOMHOTO Ta3a Mpu
n300apHOMHArpeBaHUU ?TIPUU30XOPHOMOXIAKICHUN ?TIPUU30TEPMUIECKOMC
xKatuu?

3. Kakyro paboty coBepmi Bo3ayx maccoit 200 T mpu ero
nzobaprHomuarpeBanunna2 0K ?KakoekonmuecTBOTEIIIOTHIEMyTPUITOMCOO00
I ?

4. Jlns u3006apHOTO HArpeBaHus raza, KOJIMUECTBO BellecTBa koToporo 800
moib.Ha 500K emy cooOuumu koaudecTBo TermaoTsl 9.4MJIx. OnpenenuTts
paboTy razaunpupanieHue eroBHyTPEHHEN SHEPTUH.

5. O6BéM kucnopoaa Maccoit 160 r, Temneparypa kotoporo 27° C, nmpu
n300apHOMHArpeBaHunyBennaImiIcapaBoe. HalitupaboryrazanpupaciuipeHun.
6.CxonpkoapoBHano cxkeubBneukecKI1/140%,aro6bmonyunten3200KrcHera,

Baaroronpuremieparype-10°C,soaymnpu 20°C?

IIpakTnueckas padora Ne
TTema3zaHATHSA: DJIEKTPUUYECKOEIIOJIE.

He.]'lb paﬁoTbI: 3aKpPCIUTL NOJTYUYCHHBIC TCOPETUUCCKHUE CBCACHMA 110
TeMepCH_IGHI/ICMBa,Z[a‘I,BLIpa6OTaTBHpaKTI/I‘ICCKI/ICHaBI)IKI/IHOPGHleHI/II-OSaILaq.

TeopurnueckasgsyacTb
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ITpu nokoe 3apsA10B UX B3aUMOAEHCTBUE HA3bIBAIOT
3JIEKTpOCTaTHYECKUM(3IEKTprueckuM). [lpu aBM>keHnN 3apsa0B UX
B3aMMOJIEHCTBHE OyIET OTIMYATHCAOT ANEKTPOCTATUYECKOTO. JlonmomHuTenbHOE
B3aUMOJICUCTBHE 3aPsA0B,00yCIOBICHHOE UX JABUKEHUEM, HA3bIBACTCS
MarHuTHBIM. B 00miem citydyae npuaBUKEHNHN 3apsa10B UX B3aUMOJCIICTBUE
ABJIETCS DJEKTPOMArHUTHbIM. CHIIaB3aUMOACHCTBUS ABYX TOUEUHBIX
AIEKTPUYECKHUX 3apsII0B MPSMONPOIOPLIHMOHATIBHA BETUYHHE 3apsi10B U 00PATHO
IPOINOPIMOHANIbHA KBaIPaTypaCCTOSHUAMEKTYHUMHU.

K 4,4,

r?* ,rae q; - BenuuuHa nepsoro 3apsana (Ki), q; - BennunHa
BTroporo3apsaa (Ki), r - paccrosane mexay 3apsimamu (M), k -
koapdumentaponopuuonansaoctu(k =9- 10°H-m> Kir).

VY cnoBusaiaBbInoaHeHus13akoHaKynoHa:
1. JI0JKHBIOBITETOUEYHBIE3APSAbI
2. 3apsKeHHBIETENa10JKHBIOBITHHETIOABH>KHBIMH.
HanpsKeHHOCTb 3JEKTPUYECKOTO NOJIIPAaBHA OTHOLIEHUIO CHIIBI, C KOTOPOM
TOJICACHCTBYETHA TOUYCHHBIH 3apsil KITOMY3apsiay.
. F

F:

q
OJIEKTPOEMKOCT

b

- XapaKTepU3yeT COCOOHOCTh JIBYX MPOBOJHUKOB HAKAIIUBATh
DIEKTPUYECKUM3APSIL.

- He3aBucuTOTqU U.

- 3aBUCUT OT T€OMETPUUECKUX PAa3MEPOB MIPOBOHUKOB, UX (POPMBHI,
B3aMMHOTOPACTIOJIOKEHUS,IIIEKTPUUECKUX
CBOMCTBCPEABIMEKTYTTPOBOJHUKAMMU.

C = (q = const

q q
U 1 =0

Enunanie uzmepenns 8 CU: ( © - papan

)DJIEKTPOEMKOCTHIIIIOCKOTOKOHIEHCATOPa

BxuroueHnne KOHIEHCATOPOB B SJICKTPHUECKYIO IIETh MapaieIbHOe
UTIOCTIEIOBATEIHHOE

Toraa o01as 3IeKTPOEMKOCTh

(C):npumnapanieTbHOMBKIIOUYEHUH

C=C, +C,
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IMPHUIIOCTICAOBATCIIbHOMBKIFOUYCHNN
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{ 1 1
C. G Gt

OHEPT'UABAPAKEHHOI'OKOHAEHCATOPA
KOHI[GHC&TOp - OTO CUCTCMaA 3apsAKCHHBIX TCII U 06J'IaI[aCT
HHEPruen. JHePrusIF000rOKOHACH CATOpa:
W= cu? a (/2

2 2C

DHeprusi KOHJeHcaTopa paBHa pad0Te, KOTOPYIO COBEPILIUT AJIEKTPUUECKOE
MOJIETIPUCONMKEHUUTIIIACTUHKOH/IEHCATOPABINIOTHY 1O,

WM paBHA paboTe MO pa3/IeNIeHUIO MOJOKUTEIbHBIX U OTPULIATEIbHBIX 3apsI0B
,HEOOXOIMMOMIIPH 3apsiJIKe KOHJIEHCATOPA.

Xoapa0doThI:

3amaya.CkakolicuiioiiBzanMoercTByoTABazapsaaa2no 1 OnKn,naxoagmuecsinapa
CCTOSIHUM3 CMJIIPYT OoTApyra?

Jano: Pemenue:
4 —Ha 2 10-8 -8
r=3cm= re K™ (3107)
=3.102 m. =10°H=1wmH.

HaiituF.

Otset: F'=1 MH.

Conep:xanuneoryera,popmannpaBmiaoGpopMIeHUIOTUETAOBBINOJIHEHHOM

paodore: YCTHOE COOOIIIEHHE. IToaroroska YCTHOTO
coobmenus. OneHKapeneHHbIX3a1a4.
[{enspaboThi:

— HAyYUTHCICAMOCTOSATEILHOTIOI0NPATHH(POPMAIIHIO,CHCTEMATU3UPOB
aThUO(POPMIIATEBBUACCOOOIICHUSITIO3aTAHHONTEME;

- MOJIYYUTHOTIBITYMEHUSTY OTUIHOBBICTYIATh.
3a1aHuSIUBONPOCHIIIA(DOPMHPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEHIMSIMM.

3ajaHNsIKpELIEHUIO:

1. Ha xakom paccrostHuu Jpyr ot apyra 3apsasl 1 MxKn u 10

HKiB3aumoaeiictByrorccunon 9 MmH?
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2. B0 CKOJIBKO pa3 cuiia 3JIEKTPUYECKOTO OTTAJIKUBAHUS MEKIY
JBYMSIAJIEKTPOHAMH OOJIBILIE CUJIbI UX TPABUTALMOHHOTO MPUTSKEHUS
ApYT KApyry?

3. B HekoTopoil Touke mosst Ha 3apsia 2 HKn aeiictByer cuna 0,4mkH.
HaltuHanpsxEHHOCTBIIOIABITON TOUYKE.

4. C KakuM yCKOPEHHUEM JIBUKETCS JIEKTPOH B IMOJIE
HanpsokEHHOCTHIO 1 0kB/M?

5. Tlnomiaap Kaxmoi IIaCTHHEI INIOCKOro KoHaeHcaropa 401 cm? .
3apsamnactul 1 ,42MkKit. HaliTHHANpsyKEHHOCTHIOIAMEK IYTNIACTUHAM
u.

6. Bo CKOIBKO pa3 U3BMEHUTCS EMKOCTh KOHAECHCATOpa IIPU
yMEHBIIIEHUUPadovel MmIomaau MIacTUH B 2 pa3a U yMEHBIIICHUN
pPacCTOSIHUS MEXIyHUMUB3pasa?

7. TLmockui KOHIEHCATOP COCTOUT M3 JIBYX IJIACTUH IUIOMIAAbIO
50cm’kaxnas. Mex 1y IIacTUHAMU HaXOOUTCA CJION crekia. Kakoi
HanOOJIbIIMN3APAT MOKHO HAKOIIUTh Ha 3TOM KOHJIEHCATOPE, €CIIU IPH

HanpspkéHHocTunosis | OMB/MBcTekienpoucxoauTnpo0oit KouaeHcaropa?

IIpakTnuyeckasipadoraNe 7
Tema 3ansiTHsI: 3AKOHBI NOCTOSIHHOIO TOKA. DJIEKTPUYECKHUI TOK B
Pa3JIHYHBIX cpeaax.

Heab padoThl: 3aKpENUTh MOJYYCHHBIE TEOPETUUECKUE CBEIACHUS 110
TeMepeIICHUEM3a/1a4, BhIpa00TaThIIPAKTHUECKUCHABBIKUIIOPEIIIEHUI03a, 1aY.

TeopurnueckasgyacTb
3akoH Oma 4MTaeTCs TaK: CUId MOKA 8 YUaACHIKe Yenu npamo

RPpONOPUUOHAIIbHARANDANHCEHUIOHAKORUAXIM ozoyltacmkauoﬁpam Honponopuuo
Ha/lbHaezo

CONRPOMUEICHUI).
; U
R

3}16CBI—CI/IHaTOKaBy‘{aCTKGHCHI/I,U—HaHp}I}KeHI/ICHaBTOMy‘{aCTKC,R

—COIIPOTHUBJICHUCYYACTKA.

3akoHa OMa U1 MOJTHOM LENU - CUIa MOKA NPSAMO NPONOPYUOHATLHA CYMMeE
28



I/[Cyenu,uobpamuonponopyuoHaIbHACY MMECONPOMUBTIEHUUUCTNOYHUKAUYENU,
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rae E — 3/1C, R- conpoTuBieHue 1Enu, r — BHyTPEHHEE
CONPOTHUBJIICHUEUCTOUHUKA.
E

" r+R
DIEKTPUYECKUN TOK - 3TO YOPAIOYEHHOE ABMKECHUE 3aPSKEHHBIX YaCTHII.
CunaToka paBHa OTHOUIEHUIO 3apsA]ia, IEPEHOCUMOE Yepe3 MOMEPEUHOE
CEUEHUEIIPOBOJHUKA 32 UHTEPBAJI BPEMEHH, K 3TOMY UHTEpBaIly BpeMeHu. Eciu
cuJia TOKaco BPEMEHEM HE MEHSIETCS, TO TOK Ha3bIBAETCS MOCTOSIHHBIM. [t
BO3HUKHOBEHUSAH CYIIECTBOBAHUS 3JIEKTPUUECKOIO TOKA B BEILIECTBE.
Heob6xoa1mo, BO-NIEpBBIX,HATUYHUE CBOOOIHBIX 3apsKEHHBIX YaCTHUIL;, BO-BTOPBIX,
HeoOxoaMMa cuiia,JeCTBYIONIas Ha HUX B ONpenesiéHHOM Hanpasienuu. Ha
3apsKCHHBIC

‘-I&CTHHBIIIGﬁCTByeTBHCKTpI/ILIGCKOGHOHGCCHHOﬁF:qE.COHpOTI/IBJIGHI/IerOBOI[HI/IKa
[

- " S. Enunnna conpoTtusiieHus1 — OM. 3akoH OMa [T y4acTKa LEenu:
[=U/R.IIpu ynopsg0u€HHOM JIBHOKEHUH 3apsKEHHBIX YaCTHIL SJIEKTPUUECKOE
noJsiecoBepIacT padboTy, €€ MpUHATO Ha3bIBaTh paboToit Toka. Pabora Toka

A =IUAt MomHocTb TOKa paBHA OTHOIICHHIO PAGOTHI TOKA 33 BPEMSI K ITOMY

-

A i U
=—=JU=I*R =—
WHTEPBAITYBPEMEHHU. At R

XoapadoThl.

B npoBonHuke conportuiienreM 2 OM, noJkiIoueHHoM K anementy ¢ D/C 1,1
B,cunatokapasna(,5A.KakoBacuiarokanpukOopoTKOM3aMbIKAHUUAJIEMEHTA?

JlaHo: Pemienue.
R=20m

. € ;r:S_IR;[3:E: d _ L1B-0SA Y
e=1,1BI R+r I r ¢—IR 11B-05A-20m
=0,5A
Haiituls. Otset:I3= 5,5A.

Conepxkanueoryera,popMannpaBuiaoGopmMIeHUSIOTYETA0BBINOJTHEHHOMT

paoore: YCTHOE COOOIIIEHHE. [Toaroroska YCTHOTO
cooOmenust. OrieHKapeneHHbIX3a1a4.
[{enppaboThi:

— HAYYHUTHCICAMOCTOSTEIbHOMOA0MPATEUH(POPMAITUIO,CUCTEMATU3UPOB
aTbHO()OPMIIATEBBHIECOOOIICHHUATIO 33JaHHOM TEME;
— MOJTyYUTHONBITYMEHUATYOINYHOBBICTYTIATb.
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3agaHusi W Bompochbl I (OPMUPOBAHHUSI M  KOHTPOJS
BJIAJICHUAAKOMIIETCHISIMH.

3aaHUsIKPEIEHUIO:

1. OOMoTKa peoctara conportuBiieHrneM 84 OM BBINIOJIHEHA U3
HUKEIMHOBOMIIPOBOJIOKH C ILIOIIA/BIO MIOIIEPEYHOrO ceyeHus 1 Mm? .
KakoBa nnuHanpoBoioku?

2. KakoBa HanpskEHHOCTH MOJIS B ATFOMUHUEBOM MPOBOJHUKE CEYEHUE
1,4Mm’npu cuneTokal A?

3. Kucrounuky ¢ 9/1C 12 B 1 BHyTpEeHHUM CONPOTHUBIEHUEM |
OMIIOAKIIOYEH peocTaT, CONPOTUBIIEHHE KoToporo 5 OM. Haiitu cuity
TOKA BUEMUUHANPSKECHUEHA 32KMMaX UCTOYHHKA TOKA.

4. Ilpu nutaHuM JJaMno4dku oT 35eMenTa 1,5 B cuita Toka B nenu passa 0,2
A.HalitupaboTycTOpOHHUXCHIIBIJIEMEHTE3a | MUH.

5. DraekTpoaBuraresb NoabLEMHOIO KpaHa paboTtaet noj Hanpsbkenuem 380
B,npu sTom cuna Toka B ero oomotke paBHa 20 A. Kakos KIIJ]
YCTaHOBKH,eCcIurpy3maccoi 1Tkpan noganuMaeTHaBbicoTy 19m3a50c?

6. Tpomneitdyc maccoit 11 T aABUXkeTCS paBHOMEPHO CO CKOPOCTHIO 36
kM/4.Haiitu cumy Toka B 0OMOTKE JABUTATESI, €CIIH HAMPSHKEHNUE PABHO

550 B uKI1J180%.KosddunmentconporusnenusasumxeHutopasen,02.

IIpakTnueckasipadoraNe 8
Temasansitusi: MarnuTHOENo1€.JIeKTPOMATHUTHASITMHAY KM L.

Heab padoThl: 3aKpENUTh NOJTYYEHHBIE TEOPETUUECKUE CBEACHUS 110

TeMepCH_IeHI/IeMBa}Ia‘I,BBIpa6OTaTBHpaKTI/I‘IeCKI/I€HaBBIKI/IHOpCH_ICHI/IIOSa)Ia‘I .

TeopurnueckasiuacTb

Cuna,0eticmgyiouasacocmoponsl, MA2HUMHO2ONOIAHANPOB0OHUKCIOKOM,
NpAMO NPONOPYUOHALHA CUAE MOKA. OAUHE NPOGOOHUKA 6 MACHUMHOMNOIE U
NEepReHOUKYIAPHOU  COCMABIAIOWeE 8eKmopa MASHUMHOU — UHOVKYyuu. ITO
uecThpopMyIupoBKazakoHaAMIEpa,KoTopelit3anucbiBaeTcsaTak: Fa=//Bsina.
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Hanpasrnenne cuisl  AMIiepa ONPEENSIIOT IO
NIPABUITYJICBON PYKU. ECau 1e8yro pyKy pacnononcums max,
YMoObIUEeMbIPEeNnanlbyanoKa3vl8aIUHANPABIEHUEMOKA, nepne
HOUKYIAAPHASCOCMABNAIOUAA8EKMOPAMACHUMHOUUHOYKYUU
6X00UNABNIA00Hb, moomocHymulina90°6onvuiotinaleynoxka
orcemuanpasnenuecunviAmnepa(puc.4).

B= Bsin a.
Cuna, peicTByromas Ha  JABWKYIIUHCA

Puc.4
AIEKTPUYECKUN 3apsii B MAarHMTHOM IIOJie, Ha3biBaeTcad cuaou Jlopenya w
paBHANPOU3BEACHUIOMO Y IU3aps1a, MOIYI1€TOCKOPOCTH, MOy ISIBEKTOPAMAr HUTH
Ol HMHAYKUMM W  CHMHyCa yIrja MEXIy BEKTOPOM  CKOpPOCTM |
BEKTOPOMMAarHUTHOMMHIYKIIVU:

F ,,=q-|B|U-sin(x

Hanpagnenunecuibl/lopeHIIa 1IAn0I0KUTETLHOTO
3apsila ompeAeisieTcsl MO NpaBWIYy JIEBOM PYKHU: eciu
JIe8YIOPYKU DPacnonodcums max, umoowl
cocmasnsawas

MACHUMHOUUHOVKYUU B ,NePNEHOUKYIAPHAS — CKOpOCmU
3aps0a,8X00UNA6IA00Hb, A4emblPesbiMAHYMbIXNAIbYA

ObLIU  HANPABIEHbl N0  OBUNCEHUID

NOJIOACUMENbHO203aPSA0A (npomue

O0BUDICEHUST  OMPUYAMETLHO20), MO
OMO2HYMbIUHA0°O0ILULOTINATICYYKAdICEM HanpasjieHue 0eucmeayrujeita
3apsaocunvi/lopenyaF,. . .

DJeKTpUYECKOe Iojie JAeicTByeT Ha 3apsaa ¢ ¢ cwioll  F,=qE.
Crie1oBaTennbHO,eCIMECTEUIIEKTPUYECKOETIONE, MMArHUTHOEIIOIE, TO
CyMMapHasiCUIaF, IeUCTBYIOIIAHA3APS 1, PABHA: F=F,+F,.

PaCCMOTpI/IMI[BI/I)KCHI/IC‘IaCTI/IHBICSapH)IOMqBOI[HOpOI[HOMMaFHI/ITHOM
I10JIE é,HaHpaBHeHHOM IICPIICH AUKYIIIPHOK HayaJbHOU CKOPOCTH YaCTHUIbIv.

F,=F,. Cornacho I  3akony  HeroToHa
2
.U .
m =|q}U-B.:> R=EY
¢ latB
I
' Bpems, 3a koTopoe wdacTuma jejaer
MOJIHBIHOOOPOT(TIEpHO

2R
00paILCHNU),paBHO: =",
L

MarHuTHBIM MOTOKOM Y€pe3 3aMKHYTHIM KOHTYp IUIOIIAIbI0 S
Ha3bIBAIOTPU3UYECKYIO BETUUMHY, PABHYIO TPOU3BEACHUIO MOTYJIsl BEKTOpA
MAarHUTHOMUHAYKIMH B Ha IJIONIAlb KOHTYpa S M Ha KOCUHYC yIJia a MKy
HaIlpaBJICHUEMBEKTOPAMAarHUTHOMMH Y KIIMMMHOPMAaJbIOKIIIOAIUKOHTYpa. D=
BScosa

(puc. 3).
5 OnBITHBIM ITyTeM OBLT YCTAaHOBJIEH OCHOBHOM
3aKOHAJIEKTpOMarHuTHOM nHAykuu: YA C nHayKuun
32




B3aMKHYTOM KOHTYpe paBHA M0 BeJIHYHHE
CKOPOCTHM3MEHEHHUsI MATHUTHOT0 MOTOKA Yepe3
KOHTYP. § =AD/At.

Puc.3
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Ecnu paccMatpuBath KaTyliky, COAEPKaILyto # BUTKOB, TO opMmyia
OCHOBHOI'03aKOHA3JIEKTPOMATHUTHOMMHAYKITUUOYIET BRITISAEThTaK:E=n
AD/At.

Enununa uamepennst marautHoro rnoroka @ — sedep(B06): 1B6 =1B -
C.MHoyKkyuonnwvlti mox umeem maxkoe HanpasieHue, npu Komopom e2o
MACHUMHOENOE CMPEMUMCST CKOMNEHCUPOBAMb USMEHEHUE GHEUIHe2O
MACHUMHO20 NOMOKAYEPEIKOHMYP.

SIBneHre caMOMHAYKIIUY 3aKiiroyaeTcs B nosiiaeHuu JJ[C uHIyKIuu B
CaMOMIIPOBOJHUKETIPUU3MEHEHUH TOKA BHEM.

IAC caMOMHAYKUMHU MPSAMO NMPONOPUNOHAIBLHA CKOPOCTH U3MEHEHUS TOKA
BNpoOBOAHMKEe.E=-LAI/AL.

KoaddummenT nponoprimoHanbHOCTH L Ha3bIBAIOT
UHIYKTHBHOCTBIO.MHAYKTHBHOCTb — 3TO Benn4nHa, paBHast DJ1C
CaMOMHIYKIIMH TIPU CKOPOCTUU3MEHEHHUSI TOKA B MpoBOoAHUKE 1 A/C.
NunayktuBHOCTh M3Mepsercs B redpu (I'n).11'n = 1 Be/A.

Xoa

padorbi.3axa

qya 1.

Jlano: Pemenue.

B=10mMTn=0,01 Tn,

T A Feiw F = BILSIn0=0,01 Tx - 50 A - 0,1 M
o= 90°. SIn90° = 0,05 H.

HawntnF. Otsert: F=0,05H

3anaua 2.

ano: Pemenue.

At=5mc=510""c,

@, =9 MB6 = 9-10 > BB, e AP _B-B _9-107B6-4-107B6 _

; A A 5107 ¢
®,=4mMB6=4-10"" B0O. -1B
Haiitus. OtBeT: &= 1 B.

Haittuls. OtBet:I3= 5,5A.

Conep:xanneoruyera,popmannpaBmiaopopMIeHUSIOTUYETAOBBINOJTHEHHOM
paoore: YCTHOE coOOIIEHHE. [Toaroroska YCTHOTO
coobmmenus. OrieHKapeneHHbIX3a,/1a4.
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[enbpaboThi:
- HAYYUTHCACAMOCTOSTEIbHOMOA0MPATEUH(POPMAITUIO,CUCTEMATU3UPOB
aTbHO()OPMIIATEBBHIECOOOIICHUATIO3aJaAHHONTEME;
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- HOJIy‘{I/ITBOHI)ITYMCHI/IHHY6JII/I‘IHOBBICTYH8,TB.

3aganuss u  Bompochl i (GOPMUPOBAHMS M KOHTPOJIS
BJIA/ICHUSIKOMIIETEH M SIMHU.

3aiaHUsIKPEeIEHUIO:

1. IIpsAMOUIIPOBOAHUKIIMHON 15cv IMOMEIIEHBOJIHOPOAHOEMArHUTHOEIIOJIEC
nHAyKue400m T, HanpaBaeHHOUIIEPIIEH AMKYJIIPHOHAIIPABICHUIOTOKA.

Cuitatoka,mpoTeKaroIIerornonpoBOAHUKY,IEHCTB 54.Haittucuny Amnepa,
VIOIIIYIOHA TIPOBOIHHUK.
2. Ha n0OpAMOJMHEWHBIM  TPOBOAHMK  JiaUMHOM  40cw, PacmoJIOKEHHBIN

NEPIECHIUKYJIIPHO JIMHUAM HWHAYKIMM OJZHOPOJHOTO MAarHUTHOIO II0JIA,
nericryercuna0,12H.OnpenenuTbMarHUTHY FOMHTYKIIU IO, ECIIMCUIIATOKAB
IIPOBOJIHUKE3A.

3. DJIEKTPOHIABHUKETCIBOJHOPOAHOMMATrHUTHOMIIOJNE,MOAYJIbUHYKIIUUKOTOPOIO
B=0,05Tn,nepneHauKyaIsspHOIMHUAMMArHUTHOMMH Y KIIMH. ETO

ckopocTbV=10"m/c. Hall tuTeBpeMa0AHOr0000pOTadIEKTPOHA.

4. DNEKTpOHABMKETCS B OJHOPOAHOM MATrHUTHOM IIOJIE€ CO CKOPOCTBIO,
HAaIMpPaBJICHHOW IMEPIEHAUKYJIAPHO BEKTOPY MArHUTHOM UHAYKIIMU U PABHOU 5
-10° m/c. Monyns Bektopa MmarmutHOM wuuaykuuu 0,02 Tn. Uemy pasHa
cunaJlopenua?OnpenenuTepagnyCcoKpyKHOCTH,TOKOTOPONUIBUKETCIIIEKTPOH.

5. MarautHeiii otok 40 MBO 4epe3 KOHTYp YMEHBIIAETCS PaBHOMEPHO 0
Hyns13a0,02¢.0Onpenennre 3 JCHHIYKIUMUCHAITY TOKA, BOSHUKAIOIIYOBKOHTYPE,€
CJIU CONPOTHUBJIEHUE KOHTYpa SOM.

6. BbpruuciauTe 3HEPrHI0 MAarHUTHOTO TOJIS KaTYIIKU, UHIYKTUBHOCTH KOTOPOMH
0,8T'Hnipu cuneroka4A.

7. Karymka wn3 200 BHUTKOB HAaXOJUTCSI B MAarHUTHOM TI0JIE, WHIYKIUA
KoToporopaBHoMepHoyBeanunuBaeTcsoT1 n05Tn3a0,1c.OnpenenuredICrunayki
VM, BO3HHMKAIOIYIOBKATYILKE,eCIIU IUIomaasBUTKa 0,6cM2.

IpakTnueckasipadoraNe 9
TemazansiTus: MexaHu4YecKNeK0JIe0aAHUANYIPYTHEBOTHBI.

eab padoThl: 3aKpENUTh MOJYYECHHBIE TEOPETUUECKUE CBEACHUS 110

TeMepemeHHeMBa}Ia‘I,BBIpa6OTaTBHpaKTI/I‘IeCKI/I€HaBBIKI/IHOpCHIeHI/IIOSaJIa‘I .

Teopurnyeckag4acrb

Konebanwus, paccMarpuBaeMbie B pazzene «Mexanukay,

Ha3bIBAOTCAMCXAHHYCCKUMU,IIPUKOTOPLIXPACCMATPUBAIOTCAN3IMCHCHUATIOIOKCH

36



37



CKOPOCTEH,yCKOPEHUNUIHEPTrUHKAKUX -THOOTEMMITMMXYaCTEH.

BHILI K0JTe0aHHI

el ! T

CBRO 60,[[1—]]:18 BbIHYJCHHbIC aBToKONeOaHHA

Konebamms, KonebaHs, KonebaHms,

[P OHCXOASITHE T10] [P OHCXOASITHE 101 NP OHCXOASIIHE [PH
BO3A€HCTBHEM TOJIBKO | BO3AeHCTBHEM BHEIHEH |[TepHOAHIeCKOM

OJHOH BO3Bpallaolei |mepHoIHIeCKH MOCTYIUTEHHH 3HEPTHH OT
CHIIBI (TIEPEOHAMATLHO | H3MEHMIOIMEHCA CHIbl - |HCTOMHHKA BEHYTPH
cOODIEHHOH YHEePTHH). |(BBIHYEaroMleH CHIbI). |KonebarerhbHOH CHCTeMBL

Cuny, o 1elcTBHEM KOTOPOU MPOUCXOIUT KOsieOaTeIbHBIN MpoIiecc,
HAa3bIBAIOTBO3BPAIIAIOIICH CHJION.
[IpocTteiimM BUIOM NEPUOTUIECKUX KOJICOAHUHN SBIISIOTCS

FaDMOHI/ILICCKHeKOJ'I€6aHI/IH,HpOI/ICXOI[}IHII/IGHO 3aKOHYCHHYCAUIINKOCHUHYCA.

["apMonmnyeckas KojedaTenbHas cucrema (CucTema Ted,
COBEpLIAIOIINXKOIE0aH!s) OOBIYHO UMEET OJHO TOJIOKEHUE, B KOTOPOM MOXKET

npeObIBaTh CKOJIBYTOAHOIONTO — MOJIOXKEeHUE paBHoBecHs O.

OTKIIOHEHUS OT MOJIOKEHUSI PABHOBECHUSI HA3BIBAIOT CMEIICHUEM, U
o0o3HauaeTcsaX, a HaubompIee cmenienne (Touku B nmm C) HazpIBaeTcs

AMIUTATYIOUKOJI€O0aHmsIn 0003HauaeTcs A.

[Teproauyeckue KoneOaHusT COBEPIIAIOTCS ITUKINYHO. [IBIDKCHHE B
TEUEHHUEOTHOTO LHMKJIA (KOT/1a TeJIO, IPOW/Is BCE MPOMEKYTOUHBIE

MOJIOKEHUS,BO3BPAIIAETCS B UCXO/IHOE) HA3bIBAETCS MOJIHBIM Kojebanuem (O-C-

0-B-0).Bpems ogHOTO ITOTHOTO KOJeOaH!s Ha3bIBaCTCS IEPHOJIOM

kosnebanus(o6o3nayaetcs T). EcnuTeno3aBpemsitcoBepIiae TnioTHBIXKOJIEOaHUITO

=y
WHA3bIBAETCAYACTOTONKOJICOaH. Ynciokoe0anmiiza2n

1]
T= -
t

2|~

1
a T
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€IMHUI] Bp€MEHHM HA3bIBAETCS LUKINYECKON (KPYTroBOil) YHaCTOTOU U

0OBBEAB¥ICAM:
MateMaTnyeckas3anucbrapMOHUYECKOTOKOJICOaHus:
X = Acos{mt +¢p,) = A cosq

X = Asmfcot + ;) = Asin o,

rae = ®t+ Po_ pasa koneGanus (pusuueckas BeIM4IMHA,

OTIPEIETAIOIASTIONO0KEHUEK0Ie0aTeIbHONCUCTEMBIBIAHHBITMOMEHTBPEMEHH ), (P o—

Ha4daJIbHasd

dazakonebanus
[TpocTedmmMuKoIe0aTeIbHPIMACHCTEMAMHUSIBIISTIOTCS:

a) MaTEMaTUYCCKMI MASITHUK — MaTCpualibHasa TO4YKa, IIOABCIICHHAA Ha

HEBECOMOWHEPACTSHXKUMOW HUTH U COBEPILIAIOIIAs KoJieOaHusl o1 JeHCTBUEM

cuibl TspkecTu. I lepuoakonedbanust onpeaenseTcs ypaBHEHUEM:

£
T=2n_ |—

8.
[Tepuon T 3aBUCHUT JUIIL OT JUIMHBI MAITHUKA M MECTOIIOIOKEHUS
(YynanéHHOCTHOTIIEHTpa3eMIIn
WIUAPYrorone0ecHoroTena),koTopoeonpeaenfiercss M

8=7—=
r

BEITMYMHONYCKOPEHUSICBOOOTHOTOTIA/ICHU S ;

0) OpY>KWHHBINA MasgTHUK — MaTepualbHas TOYKA, 3aKPETUIEHHAS HA

a0COJIFOTHOYTIPYTOUTIPYIKUHE.

[lepuonkonebanusionpeaensieTCIypaBHECHUEM: .

1
T=2n, |—
K
KakoBa macca rpy3a, KoJsie0:roierocs: Ha mpykuHe xectkoctrio 0,5 kH/m, eciu
MPUAMILIATYIEK0JIe0aHUHOCMOHNMEETMAKCUMATTbHYFOCKOPOCTH3 M/C?
39
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Jano: Pemenue.
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m? x? x ¥
k =0,5xH/™M = 500 H/m, 2 2 v? v
=5 = 2
% =B =00, =500 T [ 20 M| 202 kr
v =23 M/C. 3m/c
Haiiti:m Otset: m= 0,2kT.

3aganuss u  Bompochl i (GOPMUPOBAHMS M  KOHTPOJIS
BJIAICHUSIKOMIIETEHIIUAMM.

3aiaHUSIKPEIEHHIO:
1. Haittu maccy rpy3a, KOTOpbIi Ha IIpy)uHe KECTKOCThI0 250H/M nenaer

20komnebanuitzal 6¢.

2. I'py3, noaBenieHHbIN Ha MpyKuHE KECTKOCTHI0O 600H/M,
COBepIlIaeTrapMOHUYeCKH KoJiebanus. Kakoii 1omkHa ObITh KECTKOCTh
MPY>KUHBI, 4TOOBIYaCTOTAaKOJICOaHN YMEHbIIIUIachB2pa3a’?

3. [IpyxuHHbIN MasTHUK Maccol 0,16 Kr coBepiaeT rapMOHUYECKHE

koJiebanus. Kakoil momkHa cTaTh Macca 3TOT0 MasTHUKA, YTOOBI IEPUOJ
KoJieObaHuityBenuuuicsiB2pasza’?

4, Kak u3MeHUTCS Mepuo/Ji KojieOaHU MaTeMaTUYECKOro MasTHUKA, €Cln
JUTMHYHUTHYBEIINYNThB4pa3a,aMaccyrpy3ayMeHbInThB4paza?

5. Pe16omnoB 3ametuit, uto 3a 10 ¢ moruiaBok coBepiiui Ha BoaHax 20 koyie0aHuid,
apaccTosTHUE MEXy coceHUMHU rpedHsiMu BoJiH 1,2 M. KakoBa
CKOPOCTBPACIPOCTPAHECHUSBOJIHBI?
6.110mOBEPXHOCTHKUAKOCTUPACTIPOCTPAHSIETCSIBOJIHACOCKOPOCTHIO2 ,4M/CIIPUYACT
ote 2 I't. KakoBa pa3HoCTh (ha3 i TOUEK, JeKAITUX Ha OJTHOM JTy4e
HMOTCTOSIIIUXAPYT OT Apyra Ha 90cm?

7. Ilpu  cBOOOMHBIX KOJIEOAHUAX TMPYKUHHOTO MAasTHUKA MaKCUMAaJIbHOE
3Ha4YCHUEEro MoTeHIHaIbHOW sHeprun 10 JIk, MakcUMallbHOE 3HAYEHUE €ro
kuHeTndeckodHepruu 1 0x. KakoBanonHasmexaHuueckas

SHEPrUArpy3aunpy KUHbI?

IIpakTnyeckaspadoraNe 10
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He.]'[b pa60T1>1: 3aKPCIIUTD IMOJYYCHHBIC TCOPCTUICCKUC CBCACHUA I10

TeMepCI]_IeHI/IeM3aI[a‘-I,BI)Ipa6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpCH_ICHI/IIOBaI[aq.

TeopurnueckassyacTb

$ [lpu pacnpocTpaHEHUH IEKTPOMArHUTHOM
BOJIHBIBEKTOPBI HAIIPSYKEHHOCTH £ 1 MarHUTHOM
UHAYK-IIMU B neprneHaukynspHel
HAIPaBICHUIOPACTIPOCTPAHEHHSI BOJHBI U
B3aMMHOINEPIICHIUKYIISIPHBIMEKTycO00i(puc. 2).
B03MOXHOCTh MPAaKTUYECKOTO MPUMEHEHUS DIICK-
TPOMAarHUTHBIX BOJIH JUIsl yCTAHOBJICHUS CBSI3U
Puc.2 0e3MpoBOIOB MPOIEMOHCTpUpoBal 7 Mas 1895
r.pycckuiipuzukA.I[lonos.OToTACHBCUNTAETCS
JTHEM pOKIEHUS paauo. s ocyliecTBICHUS paJuoCBsI3U
HE00X0IMMO00ECTIEYUTh BO3MOKHOCTD U3ITyUEHUS DJIEKTPOMATrHUTHBIX BOJIH.
EcnusnexTpoMarauTHeIe BOJTHBI BO3HUKAIOT B KOHTYpE U3 KaTyIIKH U
KOHJIEHCATOpa,
TOTIEpEMEHHOEMAarHUTHOCTIOJICOKA3bIBACTCSICBA3aHHBIMCKATYIIIKOM, allepeMEHHOE
AIEKTPUYECKOE MOJIE — COCPEAOTOYCHHBIM MEXKTY
IUIACTHHAMUKOHAeHcaTopa. Takoil KOHTYpHA3bIBACTCA3AKPBITHIM (puc.3,a).
3aKkpbIThIN KOJIEOATENbHBIN KOHTYp MPAKTUYECKH HE U3ITy4aeT
3JIEKTPOMAarHUTHBIEBOJIHBI B OKpY’Karolliee MpocTpaHcTBO. Eciu KOHTYp cocTouT
U3 KaTyIIKU U JBYXIUIACTUH IJIOCKOTO KOHAEHCATOpa, TO MO/ YeM OOJIbIINM
YIJIIOM pa3BEepHYTHI TUIUIACTHUHBI, TeM 00siee CBOOOTHO BBIXOAUT
AJIIEKTPOMArHUTHOE TOJI€ BOKPY Karollee MpocTpancTBo (puc. 3, 6). IlpenenbHbiM
CIly4aeM pacKpbITOrOKOJIe0aTeIbHOTO KOHTYpa SBIIAETCS YAAJICHHE JIACTUH Ha
IPOTUBOMOJIOKHBICKOHITHI KATYIIKU. Takasi cucTeMa Ha3bIBaeTCs OTKPbITHIM
K0.J1e0aTeJIbHBIMKOHTYPOM (puc. 3, B). B 1eficTBUTENLHOCTH KOHTYP COCTOUT U3
KaTyIIK{ UJIAHHOTO TIPOBO/Ia —AaHTEHHBI.

OHepruss M3Iy4aeMblx (MpU  TOMOIIM TeHepaTopa  He3aTyXarollux
KOJICOAHMI )2JIEKTPOMArHUTHBIXKOJIEOaHUUTIPHUOTMHAKOBOMAMIUTUTYACKOICOaHUIAC
WIBITOKA B aHTEHHE MPONOPIHOHAIbHA YETBEPTOM CTENEHU YacTOThI KOJICOAHUH.
HauacroTaxBaecsTKu,COTHUNIAXKETHICSIUUTePLUUHTEHCUBHOCTBIJIEKTPOMArHUTHBIX
KoneOaHui  HMUYTOXKHO  Mana.  [losTomy  juis OCyUIECTBIIEHUSPAAUO-
UTEJIEBU3MOHHONCBA3UUCIIONB3YIOTCAIEKTPOMArHUTHBIEBOJTHBICYACTOTOMOTHECKO
JBKUXCOTEHTBICAY Tepll 10 COTEHMerarepil.

P Y




Puc.3
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[Tpunepenauenopaaropeun, My3bIKHHIPYTUX3BYKOBBIXCUTHAJIOBIIPUMEHSIOTP
a3JTUIHBICBHIBIMO YIS IIUUBBICOKOYACTOTHRIX (HeCcyux )koneOanuii. CyTbMoOxy st
UM 3aKIIF0YAETCIBTOM, YTOBBICOKOYACTOTHRICKOJICOaHH s, BEIpabaThIBacMbICTCHEPAT
OpPOM,U3MCHSFOTIIO3aKOHYHU3KOWYACcTOTEI. B 3TOM W 3aKiroyaeTcss OJIUH U3
NPHUHIAIIOB pajguornepenaadd. JpyruMIpHHIMIIOMSBIISACTCIO0PATHBIMITPOIIECC—
neTekTupoBaHue.llpupaguonpuemMe #3 TNPHHATOIO AHTCHHOW  IPHEMHHKA
MOJIYJIAPOBAHHOTO  CHUTHAJAHYXXHO  OT(HIBTPOBATH3BYKOBBICHU3KOYACTOTHBIC
KoJeOaHusI.

3agaua.

KosnebarenbHblil KOHTYP CONEPKUT KOHAEHCATOp eMKOCThIO 800 nd u
KATYIIKYWHAYKTUBHOCTH UHAYKTUBHOCTBIO 2 MKI H. KakoB nepuon
COOCTBEHHBIXKOJIEOAHUMKOHTYpA?

Jamo: Pememms:

C = 8001—[(1} = 8 ) 1{]_10‘1} FopuymaToumoma: L = ZT[ . "','f'E
L=2mMklE=2-10"°TH | = 7. 3,14 - w.-'z -1075-8-10-1° = 0,25- 1075 (¢)
L = 0,25 (MKc)

T-7
Oreet: 0,25 [:MKC)

Conepxanuneoruyera,popmMannpaBmiaopopMIeHUIOTUETAOBBINOJTHEHHOM

padore: YCTHOE COOOILIEHHE. [TonroroBka YCTHOTO
coobmienus. OrieHKapeneHHbIX3a/1a4.
[enspaboThi:

— HAy4YUThCICAMOCTOATEIbHONOI0MPATEMH(OPMALIHIO,CUCTEMATU3UPOB
aTbUO(POPMIITEBBUAECCOOOIICHUSIO 3a/IaHHON TEME;
— MOJIYYUTHONBITYMEHUATYOJTMYHOBBICTYIATh.

3ajaHnANBONPOCHLISI(POPMUPOBAHUAUKOHTPOJIABIIAIEHUSIKOMIIETEHIITUSIMH.
3ajaHNsIKpELIEHUIO:

1. CurnanpaauoiaokaTopaBo3BpaTHICsIOoTOOBeKTauepe33-10-
“c. KakoepaccTosHMEn000bEKTA?

2.  UYemypaBHAJIMHABOJIHBI,U3TydaeMONTIEPEIATINKOM,CCITUIICPUOAKOICOaHNA
pasen 0,210 ¢?

3.  KakoBaJIMHABOJHBITEIEBU3MOHHOTOCUTHAJIA,ECIMHECYIIasiyacToTapaBHaS()
MI'?

4.  OnpenenuTenepuoandacToTy
paauonepenaTurka,padboTarIeroHaBoJIHETMHON30M.

5. OnpenenuTeyacTOTyHIJIMHYBOJIHBIPAAUONIEPEIATUNKA,ECTUTIEPUOIETO
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>JIEKTpHYECKHXKOJIe0anuiipasen10-Sc.
6. CKoOJIbKOKOJIEOaHUHTTPOUCXOAUTBIIEKTPOMAr HUITHOWBOIHECTMHONBOIIHBI3
00 m3aBpemsi, paBHOenieproaykosie0anuii cuactoroi20000'11?

IIpakTnuyeckas padora Ne
11Tema3zanstusi:Ilpuponacsera.

He.]'lb pa60T1>1: 3aKPCIIUTD IMOJIYYCHHBIC TCOPCTUICCKUC CBCACHUA I10

TeMepCI]_IGHI/I6M3aI[a‘-I,Bpra6OTaTBHpaKTI/I‘-ICCKI/IeHaBBIKI/Il'IOpCH_ICHI/IIOBaI[aq.

TeopurnueckassyacTb
;I\opnycxyﬂ“p“a”\ t KBAaHTOBbIE CBOHCTBA |
| Teopus chera | CBeT — NOTOK YACTUIL] CBReTA |
' (Hworon) | | (TepeHoc Beutectsa) I (npM M3AYUCHUB U |
--------------- Tt T meemmemeesd 0 TIOIOWICHMM)
| Boamopam | | | DNIeKTPOMATHUTHAS |
. TeopMd cBCTA e CHeT — BOJTHEL b TEOPUSL CBETA :
o (Troftrewe) 0 [ (Makcsewt— XIX B.)!

Cropocts creta BakyyMe ¢ = 300000 xm/c

3AKOH OTPAXKEHUA CBETA
D B |
O — YroJi naseHus
C Y — YION NPpeoMiIeHUS

QoparmMocts xoaa

~AC, CB, DC -~ B onHOM 11ockocT "
’ ’ A CKOCTH CBETOBBIX Jiy4eif

D 3AKOH NMPENOMINEHVA CBETA
1
= A . .,
:>u/ — AC, CB, DE- B o1HOMA TUTOCKOCTH
¥ sin o
< ~ Sinp - Mot OCHTEHBHBIH IOKAZNTE b
_ ] - ) MIPEITOMITE HH I
B /B sino _ D, v, — CKOpOCTH ¢BeTa B 1 cpene
S = i = o
E sinp 0, ' v, ~ ckopocTh cBeTa BO 2 cpenae
oL o= £
! n, ! v, — «.E:’_-— v,
. p ot L
: "n, "y =-If— n.oU
2 n <A,
cpena 1
ONITHYCCKH MEeHee IUIoTHASA
aA6CONTHRIT [lToauoe orpaxenme
OOKAa3aTe b IPeNoMACHNS b
S B0 sin aﬂ=—1—
A n
: C, — NMpeIeNbHBIN Yroa
oY IOIHOTO OTPAIKEHMS

46



OK_11.15 IUH3A

HPO3PAHHOE MeN0, 0ZPARUMERHOE CHEPUMECKUMU NO8EPXHOCMAMU

— Bubi mH3
\
Cobuparwnme ToHKAA JMH3A: Pacceupaomue
JHH3bI TosuyEa JUH3M AB << R u R, BOJ}"II-IH;T!'II;IG

BBITTYKJThIC

£
i

"

O — onTraeckuil _ReaTp Jua3et; O, O, — riaBaasg onTHYECKAs 0Ch
0,0, — noGouHan oNTHIECKAA OCh

F , - - F
TIaBHBIH POKYC OF — QoKyCHOE PACCTOSIHUE yyyapyyrif hoKyC
JIMH3BI AB — doxaipHad WIOCKOCTD jIH3bI (MHUMBEILI)
OnryyecKkas CHIA JTMH3EI ITocrpoenne H300PAKEHUS B IHH3AX
1 o “H
[ |
’1' 1 Sv‘-'{
[D]= 1 goTp (AONTPUA) ) ! b
1 arTp — omTHYECKas cula < ’
mH3bic F=1M * +

D >0 — nuuza cobupaoiias; D <0 — auH3a paccenBalomas

®opmyna TOHKO#H JIHHIBI JInmetinoe ypeanuenne aunssi (1)
1.1 _1|{1.1 _H_N
St = |tF=D [=-—=
d f Fild [t | ho1d|
2 H — BricoT2 n306paxeHns
- h — BBICOTA IpeaMeTa
A F
d f “
- e
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3ajgauya. CBeua HaxoIWUTCA Ha paccTosHUU 12,5 cM OT coOuparomiei
JIMH3BLONTHYECKAs CHIIa KoTopoii paBHa 10 antp. Ha kakoM paccTosHUM OT

JIMH3BITOYYUTCIN300paKEHUEMKAKIM OHOOY 1eT?
JlaHo: Pemienue

D=10gnTp D=1/d+1/f, 1/f=D-
1/dd=12,5cm=0,125m  1/£=10-1/0,125=10-8=2
f-2=1/2=0,5m OtBet:0,5Mm

3auamm H BOIIPOCHI JIsA (l)OpMI/IpOBaHI/IH H KOHTPOJA
BJIAJCHUAKOMIICTCHIIUAMM.

3aiaHUSIKPELICHHIO:

1.  JIy4OoTIOABOIHOIOMCTOYHUKACBETAIAIAET
HAaIOBEPXHOCTHBOABITOAYTIOM25°. OnpeAenMTENOAKAKUMYTJIOMATOTIYY
BBIICTBBO3IYX.

2. OntuyeckascunanuH3bipaBHad ntp. HaliaurepokycHOEpacCTOSTHUSTUHSBI.
HaiitudokycHoepaccTosiHie,eCIMONTHYECKAICHITAIMH3bIpaBHA3, S IIIT.

4. Ha ckonbko omnTuhyeckasl cuia JIMH3bI ¢ (OKYCHBIM pacctosHuem F; = 0,5
MOOJIBIIEONTUYECKONCHITBUTMH3BICOKYCHbIMpaccTositHuEMF,=100 cm?

5. Ha xakoMm paccTossHUM OT COOMpArOIIel JIMH3bI C (POKYCHBIM PACCTOSTHUEM
10cM Oyner HaXOOUThCA HW300paKEHHE TMpeAMeTa, €CIM caM TpeIMeT
HaxoauTcsiHapaccTosTHUU 20cM?

6. CxopocTh pacnpocTpaHEeHus Jiydya keiaToro ceera B Boae 225 000 kwm/c, a
BCTEKJIE—
198200xMm/c.OnpenenuTboka3aTebIPeTOMICHUSICTEKIA0THOCUTEIIBHO
BOJBI.

7. Cger mmHoM BoaHbl 600 HM pacnpocTpaHsieTcss B Bo3ayxe. Haiitu

AJIMHYBOJIHBIBBOJAC.
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IIpakTuyeckasipaboraNe 12
TemazauaTua:Bo/JIHOBBIECBOHMCTBACBETA.

I.[e.m; paﬁﬂTLI: 3aKPCIIMTL IIOJIYUYCHHBIC TCOPCTUUCCKUC CBCACHUA 110

TCMCPCIICHUCM 3a/1aY, BI)Ipa6OTaTI> IMPAKTUYCCKUC HABBIKH II0 PCIICHHIO

3az[aq.Te0pnanec1caﬂqaCTb

Jucnepcns ceera (HeoToH )
3A8UCUMOCTb N CPeObL OM V CBEMOBOII BOAHbL

beplit

i KaK

3BOHApL
I'opoackoit
Cioman

Onprel Hetoroua

OpHax bl
XKax

* PoHaps

Hurepdpepennus cpera

Ry

=L

K

N o

.y
h [ 2]

U, 2V = Ny >N, = DACHEPCHSA

nepepacnpedenenue UHMEHCUBHOCMU CBeMd 8 Pe3yAbmame HAAONCEHU
HECKOAbKUX KOZEPEHMHbIX CBEMOBbIX 01H

KorepeHTHbIe HCTOYHHKH BOJIR — UMEIOT OJIMHAKOBYIO V M A¢=const.
KorepeHTHbIe HCTOYHHMKH => KOI€PEHTHbBIE BOIHbI.

YceaoBne MAKCHMYMOB

Ad=Tk\

Ad =d, —~d, — pa3HOCTb X014 BOJIH

k=0,1,2, ...

X

YcaoBpue MuHHMYMOB
Ad=x(2k+1)\/2

! \ ! \
4 1 ¢ v
A -
! i t
[ !
[} ¥
z 12
\t. /’

Jlugppaxkyus ceema - OTKIOHEHUE CBETA OT MPSIMOJIUHEHHOTO PACTIPOCTPAHECHHUSI
BCpEJIE C PE3KUMH HEOTHOPOAHOCTSIMU. ClieyeT oOpaTuTh BHUMAHUE HA TOT
bakT,uTo siBIeHUE TU(PPAKITUN TPOSBISACTCS B TOM, YTO TIPH MPOXOKACHUH

CBETOBOWBOJIHBI B HEOJJTHOPOIHOM CpEE MPOUCXOIUT IIEpEPACIPEACIICHUE
MHTEHCUBHOCTH -IOSIBIICHUEMECTCOOIBIION
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WHTEHCUBHOCTHIO(MAKCUMYMOB)UMaION
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WHTEHCUBHOCTHIO (MUHUMYMOB). SIBneHue nudpaxiuu HabIogaeTcs 1
BOJTHIIIO00M mipupoabl. TpyaHocTn HaOM0AeHUs AU PAKIIUKA CBETOBBIX
BOJIH3AKJIIOYAKOTCSI B TOM, YTO BCJIEACTBUE MAJION JJIMHBI CBETOBOU
BOJTHBIMHTEP(EPEHITMOHHBIEMAKCUMYMBIPACITIONAT A0 TCSIOUEHBOTM3KOAPYTKAPYTY,
ANXUHTCHCUBHOCTHOBICTPOYOBIBACT.

Jlugppakyuonnan pewtemka - COBOKYIHOCTh TMApPAUICTBHBIX JPYT JPYTy
ISJICHOIMHAKOBOM IITUPHUHBI @ U PACIIOJIOKEHHBIX HAa OJMHAKOBOM PACCTOSIHUH b
apyr otapyra. BeawmuwHa d = a + b Ha3bBaeTcs IMEpHOJOM AUGPAKIIMOHHOM
pemetku. llpu  paccmorpenun  nudpakiuu  TUIOCKOW — BOJIHBI,  MaJaromie
NEePHEHANKYIIPHOPEIIETKE, HEOOX0JUMOYUUTHIBATbUHTEPPEPEHIIHIO NCBETOBBIXBO
JH,IPOUIEANIMX Yepe3 Iend. MakcuMmyMmbl cBeTa OyayT HaOII0AaTbesl MO
YTIIOM,OTPEEIISIEMbIMYCIIOBUEM

d sin o= ih,

rack-opsiioKMakcuMyma, & =0,%£1, £2, ., p-yroagudpakiym.

XoapadoThI.

3anauya. /[Be korepeHTHBIE BOJIHBI proseToBoro ceeta A = 400 HM
JOCTUTAIOTHEKOTOPOM TOUKH C pa3HOCTHIO X01a A = 1,2 mkm. UTo npou3ouaer B
ATOM TOYKE:yCUICHHUEHINOCTa0IeHue BOJIH?

Jano: Pemienue:
B nanHoMm ciyuae

A=1,2 MKkMm

A =400 aMm

Az —? A= 3}\4,
CIIEI0OBATEIILHO

pou30iIeTUHTEPHEPEHTUOHHBI
NMaKCUMYM.

OrTBer:
m=3=
Oy1eTHAOII0AaTHCAMAKCUMYMOCBEIIEHHOCTH

Conep:xanuneoruyera,popmannpaBmiaopopMIeHUSIOTUYETAOBBINIOJTHEHHOM

padore: YCTHOE coOOIIeHHE. [ToaroroBka YCTHOTO
coobmienus. OrieHKapeneHHbIX3a/1a4.
[{enspaboThi:

— HAYYUTHCSICAMOCTOSATEIbHOMOA0MPATEUH(POPMAITUIO,CUCTEMATU3UPOB
aTbHO()OPMIIATEBBHIECOOOIICHHUATIO 33JAHHOMN TEME;
- HOJTYYUTHONBITYMEHUSITYOTUYHOBBICTYIATb.

3a1aHNAUBONPOCHIIA(POPMHUPOBAHUSIMKOHTPOJISIBJIAIEHUSIKOMIIETEH MMM
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3aaHUsIKPEeIEHUIO:

1. KaxoitHanOGoapmMinops10KCIIeKTPaMOKHOBUAETHBAN(PPAKIIMOHHOWPEILIETKE
, uMmeromern 500 mTpuxoB Ha 1 MM, 0OpU OCBEHICHUM €€ CBETOM
CIJIMHOUBOJIHEI 720HM?

2. PazHocTh XOma Jy4edl OT JIByX KOTE€PEHTHBIX MCTOYHHKOB CBETa C
JIAHOUBOIHBI 600 HM, CXOASIIMXCA B HEKOTOPOW Touke, paBHa 1,5 - 106 M.
ByzaeT nuHa0I101aThCAyCUIIEHUENIIA OCIIa0JIEHUECBETaBITOM TOUKE?

3. Hudpaxmuonnaspemerkacoaepxkut 1 00mrpuxosHal Mmanuuel. OnipenenuTe
JIMHYBOJIHBIMOHOXPOMATUYECKOTOCBETA,1a1al0IIETONEPIEHAUKYIISIPHO Ha
Tu(dPaKIMOHHYIO pELIETKY, eciun yroJi MEXIY
JBYMSIMAaKCUMYMaMHIIEPBOTOMOPSAAKAPABEHE .

4. JlBe KOrepeHTHBbIE CBETOBbIE BOJHBI KpacHoro cBera (A= 760 uM)
JIOCTUTAIOTHEKOTOPOM TOYKH C PA3HOCTBIO XOAa 2 MKM. UTO MpPOW3OMAET B
ATOM TOYKE:yCUICHUEWINOCIA0IEeHUE BOJIH?

5. Haigure ONTHYECKYIO PA3HOCTh XOJa IUIOCKMX MOHOXPOMAaTHYECKHUX
BOJIH,JIAIOIIUX TPU MPOXOKACHUM dYepe3 IUGPaKIUOHHYIO PEHIeTKYy C
NeproIoM 3MKMMaKCUMyM Tipu yrie audpaxiuuu3©.

6. HaaudpaximoHHyOpemeTKyCcrnepuoaoM3MKMIIa1aeTMOHOXPOMATHYECKUCB
eTCIIMHONBOIHBIOS OHM. YeMypaBeHHAN OO ITUUATIOPSITOK
T pakIIMOHHOTOMakcuMyma?

7. Hudpakmuonnas pemerka umeer S50 mTpuxoB Ha 1 MM mmusbsl. [lox
KaKUMYTJIOMBUJIEHMaKCUMYMBTOPOTOMOPsIAKACBETACATMHONBOTHBI400HM?

IIpakTnueckaspadboraNe 13
TemazanaTus:KBanropasontuka.®@u3uka aToma 1 aTOMHOIO siApa.

Heab padoThl: 3aKpenuTh MOJYYEHHBIE TEOPETUUYECKHE CBEICHHS IIO
TEMEpeIIeHNEM 3aj1a4, BhIPaOOTaTh MPAKTUYECKHUE HABBIKUA IO PEIICHUIO

3aga4. TeopurnyeckasyacTb

B1900r.uemenkuiipuznkMaxcl InaHkBpICKa3aNTUNIOTE3y:CBETU3TYYACTCAUIION
JIOIIAETCAOTACIbHBIMUTIOPLUSIMU—KBAaHTaMU(UIU(POTOHAMH). DHEPrusi KaxkKJIoro
dborona omnpenensercs dopmynoin E = hv, rneh —mnocrosHnasllnanka,paBHast

6,63-1034Ix-c,y—
yactoracBeta.l unorezallnankaoObsICHUIIAMHOT HESBIICHUS: BYUACTHOCTH, IBJIEHUE (DO
T03¢dekTa,oTKpbIToroB 1 88 7r.HeMenkumyueHbIMI eHpruxoml eprieMunu3y4eHHOTO
DKCIIEPUMEHTAIILHO pyCCKUMY4eHBIMA.I".CTONETOBBIM.

Domos¢ppexm—

ATOSIBJICHUEUCITY CKAHUAAIEKTPOHOBBEIIECTBOMIIOIICICTBUEMCBETA.
BpesynbrarenccieoBaHuiiObUINy CTaHOBIEHBITpU3aKOHA(POTOIPPekTa:
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CuaToKkaHaChIIEeHUATTPSIMOIIPOTIOPIIMOHATEHANHTEHCUBHOCTHCBETOBOT
OU3ITyYEHUs,[IaJAl0IIEeTOHa TOBEPXHOCTHTENA;
0) MakcuMalbHas KHHETHYeCKasi SHeprus (POTOIIEKTPOHOB JTMHEHHO
BO3pacTaeTCYacTOTON CBETA N3aBUCUTOTETOMHTEHCUBHOCTH;
B) ©€CIM 4YacToTa CBETa MEHBIIE HEKOTOPOH OMPEICICHHON s
JAHHOTOBEIIECTBAMHUHUMAIbHOMYACTOTHI,TO
boTordHeKTHETPOUCKOUT.
3aBUCHUMOCTH (POTOTOKA OT HATIPSKCHHUS
MoKa3aHaHa pUCyHKel.
Teopuro potorddexra co3gan HeMEKHi
yueHbIMA. DiiHiTeiH B 1905 1. B ocHOBE
TEOPUUIUHIITEIHA JIEKUT MOHITHE PAOOThHI
T T BBIXO/Ia3JIEKTPOHOB U3 METAJUIA U TIOHATHE O
N Hanpere KBAaHTOBOMM3JIyueHHH cBeTa. [1o Teopun
OuinmTerHadoTodPheKTUMEETCIIeTYIONIEC00BSIC
HEHHE:
Puc.1 Horjouiast KBaHT CBETA, AJIEKTPOH
npuoOperaeTaHepruto/v. [IpuBpuieTen3meranmia
HEPrust
Ka)KI0T0 JIEKTPOHA YMEHBIIIAETCS Ha OIMPEICTICHHYIO BEJTUYHHY,
KOTOPYIOHA3bIBAIOT PadoToil BbIX0AA (A.,). PaboTa BeIxoma — 310 padora,
KOTOPYIOHEOOXOAMMO 3aTPAaTUTh, 9TOOBI YIAINUTh JJIEKTPOH U3 METaslIa.
MaxkcuMmanbHasIPHEPTUS AIEKTPOHOB TOCIIE BbUIETA (€CIM HET APYTUX MOTEPD)
uMeeT BUI; mv>/2 =hv-
A g, ITOYpaBHEHHEHOCUTHA3BaHNCYPABHEHU I DM HIITEHA.
Ecnu hv <Agux TO hoTodPdexT He mpoucxoaut. 3HaAUUT, KpACHAs
epanuyagomospghexmapaBHa Vi, =Apux/h
[Tpubopsb1, B OCHOBE MPUHIIHITIA IEHCTBUSI KOTOPBIX JISKUT SIBIICHUE
doTorpdekra,Ha3pBatOT (hoTOIIEeMeHTaMu. [IpocTelimum Takum nmpudopom
ABJIIETCSIBAKYYMHBIN PoTornement. HemocratkamMmu Takoro orosnemeHTa
SBIISIFOTCA: CNIA0BIN TOK, Majiasi YyBCTBUTEIBHOCTD K JUTAHHOBOJIHOBOMY
U3ITYy4YEHUI0,CII0KHOCTh B M3TOTOBJICHUN, HEBO3MOKHOCTH UCIIOJIb30BAaHHUS B
HEensIXImepeMeHHOro Toka. [IpumensieTcst B pOTOMETPUU I N3MEPESHHUSI CUITBI
CBETA,sIPKOCTH, OCBEIIICHHOCTH, B KHO JJIs1 BOCIIPOM3BEICHUS 3BYKa, B
dotorenerpadaxudororenedonax,BynpaBIeHUUIPOU3BOICTBEHHBIMUIIPOIIECCAM
u.

3apaua. Kpacnas rpanuna gorosddekra nns Hukens paBHa 0,257 MKM.
HantuanuHay BOJIHBI CBETA, MAAOMIETO HA HUKEJIEBBIN AJIEKTPO U HAYAJIbHYIO
CKOPOCTBBBIPBIBAEMBIX ITUM CBETOM (hOTOIIIEKTPOHOB, €Cliu (POTOTOK
MPEeKpalacTCs MpU3aaepP KUBAIOLIEPA3HOCTH TOTEHIIMAIIOB,paBHOM 1,5B.

Tano: b =257107 3.0 1o
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Haumu: | o- .

Pewenue

CornacHo ypaBHeHUIO DHHINTEHHA 711 BHEIIHETO (hoTtorddekra,
HHEPTUATIOTIIONIEHHOTOKBAHTATPATUTCAHACOBEPIICHUE(POTOIIEKTPOHOMPAOOTHI

h
X A+E

BI)IXOI[aA I/IHpI/I,ZIaHHGGMYKHHGTHHGCKOﬁ3HCpFHHE . A
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Ecnu ¢oTokaros ocBemaTh CBETOM C JUIMHOM BOJIHBI, PaBHOM KpacHOM

rpaHuie, BCASHCPIUAIIOTNIIOMICHHOT'O q)OTOHaI/IILGTHaCOBCpIHeHI/Iepa6OTBIBLIXOI[a:
hc

T =A

A

K

Kunernueckyro 3Hepruio (poTo31eKTpOHOB MOKHO HalTH uepes
3aJIep KUBAIOIYIOPA3HOCTh TOTEHIIMAJIOB: Pa3 (POTOIEKTPOHBI 3a1€PKUBAIOTCS

Pa3HOCTBHIOIIOTEHIINATIOB , TO UX
KMHETHYECKAs SHEPTHS MOTHOCTHIO PACXOIyeTcs E-eu,
HapabOTYIPOTUBCHITOPMO3SIIET OO, CIIEI0BATENBHO, ,TIIC e —
3apAIPIEKTPOHA. he _he | i
Ao

TOFI[aypaBHeHﬂegﬁHmTefIHaMO)KHOHepGHI/ICElTBBBI/IIIC

2= [
OrcroanainIeM INIMHY BOJIHBITNIIaF0IETOCBETA! "
JloacTaBUBUYMCIICEHHBIC 3HAYCHUS, ITOTYYHM:
[ 1 N 1,6-10 Y Ka-1,5B

-1
= —a = =1,96-107" m
2,57-107m  6,62-107* [Ixwc-c-3-10°m/c

HaiinemMHa4anbHyIOCKOPOCTb(POTOIIEKTPOHOB: 2 °,

/2eU B
U(.’ =
OTKYOa m, L€ ™. — Macca IIOKOA

BHeKTPOHa.HOI[CT&BJ'I?ISILII/ICHeHHBIGSHaLIeHI/IH,HOJIyLII/I

M:
—-19
v, = 2:1,6-10 f 1,58 =7.26-10°Mm/c
9,11-10 ke
Orper: U = 7:26-10°m/c

3aganuss u  Bompochl s (GOPMUPOBAHMS M  KOHTPOJIS
BJIQIEHUSIKOMIIETEHIIUAMM.

3ajaHNsSIKpEeLIEHUIO:

1. OnpenenTeBIIEKTPOHBOILTAX HEPTHIO(POTOHA,COOTBETCTBYIOIIETO
u3nydeHntocuactoroi 101 I,

2. HanacTHHYU3HUKEIAIAAaeTIIIEKTPOMAaTHUTHOEU 3Ty Y€ HIE, SHEPT U]

O0TOHOBKOTOporopaBHa93B.I1pustomBpesynbrareporodpdhekTan3naacTHHbIB
BUIETAIOTAJIEKTPOHBICMAaKCUMaJbHOMHEeprueii43B. YeMypaBHapaOoTaBbIxoaa

AIEKTPOHOBU3HUKEA?

3. KxakoMyBuIyClleTye TOTHECTUITYYH, Y HEPTUSAPOTOHOBKOTOPBIXpABHA2
,07>B?

4. Haiimute wummynsc ¢oroHa
yIBTPa(HOIETOBOTO U3ITyYCHHUS

cuacroroiil,5- 10T L.
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KakoBumnynbchoToHa, HEPTUSIKOTOpOropaBHal3 3B?
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6. KakoBakpacHasarpanunadotodpdexraniszonora,eciupadoTaBbIxoaad
JeKTpoHOBpaBHa 4,593B?

7. PabGora BhIxoga »dJekTpoHOB U3 IMHKa paBHa 4 »5B. Kakosa
CKOPOCTBH(POTOAIEKTPOHOBIPHOCBEIICHUUIIMHKOBONTIIIACTUHBIM3ITY Y€ HUEMC/T
JTUHOUBOJIHBI200HM?

IIpakTnyeckaspadora
Nel4TemazanaTus: PU3NKaaTOMHOT OS]
pa.

I.[e.m; paﬁ()Tl)I: 3aKPCIIUTh IIOJIYUYCHHBIC TCOPCTUYCCKHUC CBCACHHA 110
TEMCPCIICHHUCM 3aaa4, BBIpa6OTaTB MMPAKTUYCCKHUEC HABBIKK IIO PCHICHHIO

3az[aq.Te0pnTuqec1caﬂqaCTb

B 1932 r. anrmmiickuit pusuk Jxeiimc YenBUK OTKPBLT YACTHILIBI C
HYJIEBBIMAJIEKTPUYECKUM 3apsiIOM U €IMHUYHOW MacCOM. DTH YaCTHULIbI Ha3Ban
HeiiTpona-mu. O6o3HavaeTcsi HeUTpoH x. [locne oTkpbITUA HeWTpoHa Pusnku 1.
JI.1iBanenko u Bepuep I'eiizenOepr B 1932 r. BbIIBUHYIU IPOTOHHO-
HEHUTPOHHYIOMO/JIEb aTOMHOTO sApa. CoraacHo 3TOM MOJIENH SIAPO aToMa JIF000To
BEIIIECTBACOCTOUT U3 MPOTOHOB U HEUTPOHOB. (OOI11Iee Ha3BaHUE MTPOTOHOB U
HEUTPOHOB —HYKJIOHBI. ) UHCIJIO TPOTOHOB PAaBHO 3apsiy sApa U COBHAAACT C
HOMEpOM 3jieMeHTaB Tabuuie MenneneeBa. CymMMa unciia IpOTOHOB M HEUTPOHOB
paBHa maccoBoMyuuciay.Hanpumep,aapo g
gjécl){l\éI%II%I)%JI}I%%?ﬁ%g%%%%%%%?}Bg%%gg&?rlpOTOHOBI/IZ35-92 =143 to-8
HEUTPOHOB.
XHUMUYECKHUE BELIECTBA, 3aHUMAIOILME OJHO U TO K€ MECTO B
TabnuieMenaeneeBa, HO UMEIOLIUE Pa3HYI0 aTOMHYIO Maccy, Ha3bIBAIOTCS
HU30TONAMMU. S Ipa N30TOIOB OTJIMYAKOTCS YUCIIOM HEUTPOHOB. Hanpumep,
BOJOPOJ UMEET TPUU30TOMA: IPOTUM — AAPO COCTOUT U3 OJJHOI'O IPOTOHA,
JNEUTEepUN — SIAPOCOCTOUT U3 OJHOTO IMPOTOHA U OJJTHOI'O HEUTPOHA, TPUTUN —
AIPO COCTOUT U30AHOTOIIPOTOHAN IByXHEUTPOHOB.
Ecnu cpaBHATBH MacChl siA€p € MACCaMU HYKJIOHOB, TO OKaXXETCs, YTO Macca
AIPATSHKENBIX 3JIEMEHTOB 00JIbIlIE CYyMMbI Macc MPOTOHOB U HEUTPOHOB B sIZIpE, a
JUISTIETKUX DJIEMEHTOB Macca siipa MEHbIIE CYMMBI MacC IPOTOHOB U HEUTPOHOB
Bspe. ClenoBaTenbHO, CyIIECTBYET PA3HOCTh MAacC MEXK/y MacCcou s/1pa u
CYMMOMMACC IPOTOHOB U HEUTPOHOB, Ha3biBacMas aedpekrom Mmaccol. M = M, -
(M, +M,).
Tax Kax MeXIy MacCoi U SHEPTUEN CYIECTBYET CBA3b F = mc?, T0 npu
JEJICHUNTSKENBIX SAEP U PU CUHTE3€ JIETKUX SIIEP JOJKHA BBIICIIATHCS
HHEPrUA,CYyLIECTBYIOMIAs U3-3a Je(eKTa Macc, U 3Ta YHEPTUS HA3bIBACTCS
JHeprueli cBA3MATOMHOIO siApa. £~ mc’. Belnenenue 5Tol SJHEPTUH MOKET
IIPOUCXOJNUTDH NPUSAECPHBIX PEAKLIMAX.
SnepHasi peakuusi — 3TO NPOLIECC U3MEHEHUS 3apsia siApa U €ro
MaCCBLITPOUCXOIAIINN IPA B3aUMOJIECUCTBUU A1Ipa C APYTUMH SIPAMU
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3aKOHBI COXPAHEHUS ANEKTPUUECKUX 3apsIIOB U MACCOBBIX YUCEIN: CyMMA
3aps1008(Maccosblx uucen) s0ep U 4acmuy, 6CMynaruux 8 s0epHyo peaxKyuio,
pasHacymme 3aps008 (MAacco8ulx Yuces) KOHeuHblX NPOOYKmMo8 (s0ep u
yacmuy)peaxyuu.

Iennasi peakuus aeJieHUs1 — 3TO sIAEPHAS PEAKITUs, B KOTOPOi
YaCTHIIBI,BRI3BIBAIOIINE PEAKITHIO, 00pa3yIOTCS KaK MPOIYKTHI 3TOW PEaKIIUU.
Heob6xoau-MbIM yCIIOBUEM JIJIsl Pa3BUTHS LIETTHON PEaKIuy JACICHUS SIBISETCS
TpedoBanue k > 1, rae k — xkodpGUIUEHT pa3MHOKEHUSI HEHTPOHOB, T. €.
OTHOUIEHHUE YKCIa HEH-TPOHOBBIAHHOMITOKOJICHUMKUX YMCITYBIPEIbLIYIIIEM
MTOKOJICHUH.

CrocoOHOCTBIO K LIEMHOM SAepPHOM peakiuu obnagaeT u3oromn ypana 23U,
[TpuHanmuuu onpeneeHHBIX KPUTHIECKUX TTapaMeTpoB (KpUTHIECKas Macca —
50 kr,mapoBas Gpopma paguycom 9 cMm) Tpu HEUTPOHA, BIJICTUBIIUECS TTPU
JICIICHUUTIEPBOTO AIpa MOMaialoT B TPU COCETHUX, Apa u T. 1. [Iporecc uaer B
BUJICTICITHOM PEaKITNH, KOTOpask MPOTEKAET 3a JIOJIU CEKYH/Ibl B BUJIC SIEPHOTO
B3pbIBa.Heympasisemas ssmepHas peakius IPUMEHSIETCS B aTOMHBIX OOMOax.
BrepBoiepernini 3a1auy 00 ynpaBieHUU IIEMTHOM peakiueit neneHus saep Pu3nuk
Oupuko®epmu. Mm 6611 n300peTeH siaepHbiil peaktop B 1942 r. V Hac B cTpane
peaktopObUI3amnyiieH B1946r.nmonpykosoacrsom U.B.KypuaTtona.

3amava. Onpenenuts unciio N siep, pacnaaroluxcs B TCUEHUE BPEMEHH: 1)
ti=1mun;2)t,=5 cyr.—BpaguoakTusHOMuU3oTOnEdochopa’?;sPmaccoiim=1 mr.

m=1mr JAEHCHMOCTE YHOIA aTOMOE 0T BpEMEHH!
_ AT

t1=1 mun HN=kye

t2=>5cyr Tucno pacHaBlIHECA ATOMOE 38 BEPEMA b

T1p=14.3 cyr =M (1-e™) | roe 3=ln2/T1; — mocToAEHaA pacmama, Iy — 9HCOIO ATOMOE HadalmbHEIR
Mi=7

MOMEHT BpeMeRH =0
Nz="1 ITo oopemgenenutc My=m>Iafw, toe m-wacca obpasuma, My-gucoe Ascragpo paBHOE
£.023% 10% mone™!, L-MonApHad Macca (B HAIEM clIyHae L=320MoNEb AnA focdopal

Toma, coﬁnpaﬁ ECE BMECTE, HAXOOHM YHCIC PAacHaBlTHHECA ATOMOE 33 BREnMd t

[ In2 H
1—exp| —t = _
T1r2

Ilogcraemaen 9Hcaa (NepeBoma ONHOEREMEHHO BCE BEMHYHHE B cHoTeMy (CIT).

SNy

M=HMyg x[l—exp'—?l_xt-]=m—><

-8 3 -1
1 o X107 r > 6,023 10 mome ™" 1—exp(—1><60c>< 0.693 j=
32x 107 kr / mom 14.3% 24 % 3600c

=g3x10!%.

~f 23 -1
N o D10 wrx 6023 x 107 mone l—exp[—5><24x3600c>< 0.693 ] =
32107 kr f moms 14.3% 24 % 3600¢

=4 11018
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3ajaHNsIKpEeIEHNIO:

10.

11.
12.

13.

14.

15.

HanucaTteHenocTarmmneo003HaueHUSIBCIIC YOS e pPHOUPEAKIIAN :
?+1H1—)24Mg12 +4H€2
HanucatbsnepHyropeakiyio, ipoucX oIy onpuooMoap IMpoBKETUTHS
"LisnpOTOHAMHUUCONIPOBOKIAIOIYOCABLIONBAHUEMHENTPOHOB.
YepeskakoeBpemspacnanetcsa80%aToMoBpa ioakTHBHOrouzoronaxpoma® C
I24,€CIUIIEpUOIONypaciaaa 27,8cyTok?
OnpeennTesHepruiocBa3uBsaapeaToMa>Nay ,ecmumaccanociaeniero22,997
l4a.e.m.
HanucaTteHenocTarmmneo003HaueHUSBCIIC Y OIS e PHOMPEAKITUN :
?2+*He,—1'Bs +'ng

Uepes kakoe Bpems pacnanercs 80% pamoHa, mnepuon
MOJIYpacIaiakoTOPOro COCTaBIISIET3,38CyTOK?
OnpenenuTesHeprurocpsasusapaaromaypana®>> Uy,
HanucaTteHenocTarmneo003HaueHUSBCIIC Y OIS U e PHOMPEAKITUN

2H1 +’Y—)?+11'10

[TpuGombapauposkeGopa' | BsObICTpOABIKY LIMMHCIIPOTOHAMUHAOIIOAETC
4 TOpU  OJMHAKOBBIX  Tpeka  oOpazoBaBmMxcs  vactuil.  Kakue
ATOYACTUIbI?HanumuTes iIepHyI0pEeaKktio.

Kakas 1o paguMOakTHUBHEIX sjgep usoroma “Cg pacmamaercs 3a 100
net,ecaueronepuoanonypacnanasS70ner?

Brruucnurenedexrmaccsisapa uzorona’’Ne.
HanucaTteHenocTarmmneo003HaueHUSBCIIC YOS IEPHOUPEAKITUN
6SZH30+1110—)?+4H€2
HanucaTteHenocTarommneo003HaueHUSBCIIC YOS U e PHOUPEAKITUN

8 Hggo+'no—""* Auzgt?
OnpenenuThIepUOANIONYypacafapanIoHa,ecinusaoquucytkuns 1 0%aromospac
nagaercsl,75-10° aToMoB.

Haittunedext Macczmmz{pa”Coz7.
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16. HamucarbHen0CTarOIME0003HAUECHHUABCIIE MY OIS IEPHONPEAKIINN:
K 9+2%Carot+'Hy

17.  Bouronpespatutbca®*Ugynocneo-pacnaganaByx B-pacmnanos?
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JIOTOJIHUTENIbHBIC UCTOYHUKU

l. [lanpiruna, A.B. ®usuka [DneKTpoHHBIM pecypc]: TadopaTOpPHBII
npaktukyM Juisi CIIO/A.B. Tlanbirua. — DNEKTPOH.TEKCTOBbIE JaHHbIe. — (CapaTos:
[IpodobpazoBanue, 2020. — 84 c¢. — 978-5-4488-0331-4. — Pexum pocrymna:
http://www.iprbookshop.ru/86155.html

2. ®uzuka. Mexanudeckue kosiebanus. COOpHUK 3alady € pPELICHUAMH
[OnekTponnsiii  pecypc]: 3amaunuk gus  CIIO/cocr.  B.K. JlantenkoB. —
DnekTpoH.TekcToBble naHHble. — CapatoB: IIpodobpazopanue, 2019. — 164 c. —
978-5-4488-0391-8. — Pexxum nocrtyna: http:// www.iprbookshop.ru/86468.html

3. Kyszuenos C.U. CnpaBounuk 1o ¢pusuke [IIeKTpOHHBINA pecypc]|: yueOHoe
nocobue ais CIIO/ C.U. Kysuenos, K.M. Porozua— 37eKTpOH. TEKCTOBBIE JaHHbIC.
—  Caparos: IIpodobpazopanue, 2020.— 219 c¢— Pexum jgoctyma:
http://www.iprbookshop.ru/66399.html.— 9bC «IPRbooks»

4. KyssmuueBa B.A. Kypc nekuuii o o6mieit ¢pusuke. Yacts . Mexanuka u
MouiekyJisipHas ¢usuka [OnexktpoHHblid pecypc]/B.A. Ky3spmuueBa, O.A. IlonHoMmopes.
— DJIeKTPOH.TEKCTOBbIE JaHHble. — M.: MOCKOBCKasi rocyaapCTBEHHasl akKaJleMHs
BogHOro TtpaHcnopra, 2021. — 107 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/65845.html

5. PomanoBa, B.B. ®usuka. Ilpumepsl pemenus 3amad [DIEKTPOHHBIN
pecypc]: ydebHoenocobue/B.B. PomanoBa — DNEKTpPOH. TEKCTOBBIC IaHHBIC. —
Munck: PecnyOnukanckuii MHCTUTYT mpodeccuoHanbHoro obpasoanus (PUIIO),
2018. — 348 c. 978-985-503-737Pexxumnoctymna:http:// www.iprbookshop.ru/84903.html

NHTEpHET-UCTOYHUKU

1. www.alleng.ru/edu/phys.htm - oO6pazoBarensHbIe pecypchl UHTEPHETA
2. www.nuclphys.sinp.msu.ru - suepHast pu3nKa B UHTEPHETE
3. www.school-collection.edu.ru - eguHas  KoyuleKius  HUGPOBBIX

00pa3oBaTeIbHbIX PECYPCOB
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