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OO0mme nostokeHust

Llens METOAMYECKUX MATEPHAIOB IO OCBOCHHUIO JAWCIMIUIMHBI - 00ECHEYUTH OOydJaromeMycs
ONTUMAJIbHYIO OPraHU3aIMI0 MPOIecca M3YyYeHHs AMCLUUIUIMHBIL, @ TAKXKE BBIMOJHEHHS Pa3IHYHBIX
dhopM caMOCTOSATEITBLHON pabOTHI.

OcBoeHNe JUCHUIUIMHBI OCYILECTBIIICTCS HAa AayAMTOPHBIX 3aHATHAX W B IpoIEecce
CaMOCTOATENFHON paboThl 00y4aronuxcst. OCHOBHBIMH BUJIAaMH ayIUTOPHOW paOOTHI 1O AUCIMILUINHE
SBIISIIOTCSI 3aHATHUS JICKIIMOHHOTO M CEMHHApcKoro tuma. KoHkpeTHble GOopMBbI ayTuTOPHON paboThI
00yJalomMXcs NPEACTaBICHB B y4eOHOM IUIaHE 0Opa30BaTeNbHOM NpPOrpaMMbl W B paboumx
nporpamMMax JTUCIHILIHH.

N3yyeHne pekoMeHIyeTcs HadaTh C O3HAKOMIJIGHHUS ¢ pabodeil mporpaMMol JWCIMITIMHBI
(Monyist), ee CTPYKTYpOii U cofiepkanueM, (POHIOM OLIEHOUYHBIX CPEJICTB.

Pabotas ¢ paboueii mporpaMmoii, He0OOXOIMMO 0OPATUTh BHUMAHUE Ha CIEAYIOIIee:

- HEKOTOpbIE pa3/ieibl WIM TeMbl JUCHUILUIMHBI HE Pa30MparoTCcsl HA JIKIUAX, & BBIHOCATCS Ha
CaMOCTOATENIFHOE HW3y4eHHE 10 PEKOMEHIYeMOMY MepeYHI0 OCHOBHOW M  JIONIOJHUTEIBHOM
JUTEPATyPhl U YI€OHO-METOAMYECKIM pa3padoTKam;

- YCBOGHHE TEOPETHYECKHX I[OJIOKEHUH, METOIMK, pAacueTHHIX (opMyn, BXOIIIIMX B
CaMOCTOSITENIFHO M3Yy4aeMble TeMbI IUCIHILTMHBI, HEOOXOAMMO CaMOCTOSITEIbHO KOHTPOJIHPOBATH C
IIOMOIIBIO BOTIPOCOB JIJIsi CAMOKOHTPOJIS;

- COZIep)KaHHE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIbHOE M3yYeHHE, B 00S3aTEIHHOM IOPSIKE
BXO/IUT COCTaBHOM YaCThIO B TEMBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTallUH.

Kaxnmass pabGouas mporpaMma IO JAWCHUIUIMHE COMPOBOXKAAIOTCS  METOAMYECKUMHU
MaTepuallaMH 10 €€ OCBOCHHUIO.

OtnenpHble yu4eOHO-METOJIMYECKHE pa3pabOTKU MO JUCHMIUIMHE Y4eOHble [OCOOus WU
KOHCIEKTHI JICKIMH, METOJMYECKHE PEKOMEHIALUUHN 110 BBINOJIHEHHIO Ja0OpaTOpHBIX paboOT |
pelIeHuo 3a1a4 U T. 1. pazMmerniensl B OUOC MAY.

OOyuaronmMMcss peKOMEHJyeTcsl MOodIyuuTh B Oubmuoreke MAY yueGHyIO nuTeparypy,
HEOOX0MMYIO Ui paObOThl Ha BCEX BHJAX AYAWTOPHBIX 3aHITHH, a TaKXkKe JUIS CaMOCTOSTEIHHOMN
paboThI 10 U3YYEHUIO AUCIUIUINHBL.

Bunpl yaeOHOW pabOThI, CPOKM WX BBITIOJIHEHUS, 3aIJIAHMPOBAHHBIC 110 JUCIUILINHE, a TaKkKe
cucTeMa OLICHUBAHUS Pe3yJIbTaTOB, 3a(MKCUPOBAHbI B TEXHOJIOTUYECKOM KapTe JUCLIUIUINHBL:

Ta6auna 1 - TexHonoruyeckass KapTra TeKyllero KOHTPOJISI M MPOMEKYTOYHOI aTTecTaluu 1Mo
aucuuuinae Gu3nKa I 04HOoi (popMbI 00yUeHHsT (IPOMEKYTOYHAS aTTeCTAlUs — IK3aMeH, 2
KYpc¢, 3 cemecTtp)

Ne 3adeTHOE KOJIHYECTBO I'pajpux
KoHTposbHbIE TOUKH 0aJ10B MPOXO:KAeHUS
min min (Hemenn
cIa4M)
Texkymuii KOHTPOJIb
1. | BemmonHeHue u 3amuTa JIabopaTOpHBIX paboT. 12 16 ITo pacniucanuto
2. | [IpakTHyeckue 3aHATHS. 12 16 ITo pacniucanuto
3. | Pacuerno-rpaduueckas pabora (PI'P) 12 16 ITo pacniucanuto
4. | Ilocemenue 3aHATHI 12 16 ITo pacniicanuio
5. | CBoeBpeMeHHas caaya KOHTPOJIbHBIX TOUEK 12 16 ITo pacniucanuto
UTOrO 60 80
IIpome:kyTOUHASI aTTECTAIUS
JK3aMeH 10 20 DK3aMeHaIMOHHas
ceccust
HNTOI'OBBIE BAJUIBI IO JUCHUIIJIMHE 70 100




Ta6nauna 2 - TexHosoruyeckass Kapra TeKylero KOHTPOJIsi M MPOMEKYTOUYHOMH aTTeCTAlMU IO
aucuunanHe Gusuka s o4HoM GopMbl 00ydeHUs (MPOMEKYTOUYHASL aTTeCTAIMS — «3adeT», 1
KYPC, 2 cemecTp)

3ayeTrHoe
I'padux
KOJIHY€eCTBO
Ne KoHTpoabLHBIE TOYKH MPOXO0K/IACHUS
bas108 (HedeH caayuM)
min | max
Texyuuii KOHTPOJIb
1. | Boimonnenue u 3amuTa 1a60paTOpHBIX padoT 12 20 ITo pacniucanuto
2. | IlpakTuyeckue 3aHITHS 12 20 ITo pacniucanuto
3. | PacuetHo-rpadmdeckas padora (PI'P) 12 20 ITo pacniucanuto
4. | Tloceuienue 3aHATUN 12 20 ITo pacniucanuto
5. | CBoeBpeMeHHas c1ada KOHTPOJIBHBIX TOUCK 12 20 ITo pacniucanuto
HUTOro 60 100
IIpome:kyToUHAsI aATTECTAIUS «3a4€T»
| UTOTOBBIE BAJLIBI IO JMCHUILIMHE | 60 | 100 | 3auernas menmens

PabGota mo wu3ydyeHHIO AMCUUIUIMHBI JOJDKHA HOCUTh CHUCTeMaTHdeckui xapaktep. s
YCIIEIIHOTO YCBOCHMs TEOPETHUYECKOro MarepHana I0 IpeularaéMod JUCLUILNIMHE HEOOXOJUMMO
pEryJsipHO IMOCelaTh JEKIUH, aKTUBHO padoTaTh Ha Y4YeOHBIX 3aHATHUSAX, BBIIOJHATH MUCbMEHHBIE
paboTel 1O 3aJaHuI0 IIpernojaBaTelis, [EPEeUYUTHIBATh JIEKIMOHHBI MaTepuas, 3HAYUTEIbHOE
BHUMAaHUE YIENIATh CAMOCTOATEIIBHOMY U3YYECHUIO JUCLUIIINHBL.

BaxxHpIM yClIOBHEM YCIEIIHOTO OCBOCHMS JHUCUMIUIMHBI SBISETCA CO3JaHHE CaMUM
00y4aroImyMcsl CUCTEMBl NMPaBWIBHOW OpraHu3alliy TPyJAad, HNO3BOJISAIOIIEH paclpelesuTh y4yeOHYo
Harpy3Ky paBHOMEPHO B COOTBETCTBHH C KaJI€HAAPHBIM y4€OHBIM I'pa)KOM.

1. MeToanyeckne peKOMeHAAUMHU NPU padoTe HA 3aHATHAX JEKIIHOHHOI0 THIIA

K 3aHATHAM JEKIIMOHHOTO THMA OTHOCATCA JIEKIMM M WHbIE YyueOHble 3aHATHS,
MpeyCMaTPUBAIOIINE MPEUMYIIIECTBEHHYIO TIepeaady yueOHoM nHpOpMaIiK MperogaBaTeaeM.

Jlexiusi mpencTaBisgeT co0Oi TMOCNHeAoBaTeNbHOE H3JI0KEHUE TMpernoiaBaTeieM y4eOHOTro
MaTepuaia, Kak MpaBUJIO, TEOPETHUECKOTro Xapakrepa. Llenb JeKIMOHHOIrO 3aHATUS — OpPraHU3aLUs
I[eJICHAIIPaBICHHON MO3HABaTeNbHON AESITENbHOCTH OOYYAIOMIMXCS IO OBJIAJCHHUIO MPOTPAMMHBIM
MaTeprayioM y4eOHON AUCITUTUTHHBI (MOTYIIS).

B psne cinydaeB nekuus BBINONHAET (PYHKIHIO OCHOBHOTO HCTOYHUKA HH(pOpMAIHH,
HarpuMep, MpU OTCYTCTBUU YYEOHMKOB W Y4E€OHBIX IMOCOOMIA; B ciydae, KOrja HOBBIE Hay4YHBIE
JaHHBIC TIO TOW WJIM WHOW TEeME He HAITU OTPaKEHUS B Y4eOHUKAX; OTICNbHBIE pPa3felibl U TEMbI
OUYEHb CIIOKHBIE JIJIS1 CAMOCTOSITENILHOTO U3YyUYEHHS 00yYarOIIUMHUCS.

B xone mpoBeneHus 3aHATUN JEKIMOHHOTO THMA HEOOXOIUMO BECTH KOHCIIEKTHPOBAHHE
M3JIaraeMoro MpernoiaBaTesaeM Marepuaia.

HaubGonee TouHO 1 mOIPOOHO B XO€ JEKIIUU 3aMHMCHIBAIOTCS CIEAYIOIINE aCTeKThl: Ha3BaHHE
JIEKIMH; TUTAaH; UCTOYHUKU WHOOpPMAIMU TI0 TeMe; TOHSATHSA, OMpPEACNICHUs;, OCHOBHBIE (DOPMYIIBI;
CXEMBI; PUHIIMIIBL; METObI; 3aKOHBI; TUIIOTE3bl; OLIEHKH; BHIBOJIbI M MPAKTUUYECKUE PEKOMEHAAIINH.

KoHCHIeKT — 3TO HE TOYHAs 3amuch TEKCTa JIEKIIMH, a 3aluCh CMBICNIA, CYTH Y4YeOHOU
uHpopmanuu. KoHCHEKT mumiercs Uisi MOCIHEAYIONIer0 YTeHUs U 9TO 3HAYUT, YTO (hOpMbI 3amucu
clemyeT NenaTh TaKUMH, YTOOBI MX MOYKHO OBLIO JIETKO M OBICTPO MPOYHUTATh CIYCTS HEKOTOPOE
Bpemsi. KoHcmekT nomkeH o6eryaTth MIOHMMaHUE U 3alIOMUHAHUE Y4eOHOM nHpOpMaIIn.

Pekomenayercss 3adaBaTh JIEKTOPY YTOYHSIONIME BONPOCHI € IENbI0  yIIIyOJieHus
TEOPETHUUECKUX MOJI0KEHUM, pa3pelieHus MPOTUBOPEUUBBIX cUTyaluuid. [Ipu moaroroBke K 3aHATUSAM
CEMHUHApPCKOI0 THIIA MOXXKHO J0pabaThIBaTh CBOM KOHCHEKT JIEKIMH, JIelas B HEM COOTBETCTBYIOIINE
3aMKCcH U3 U3YYCHHOH JINTEPATYPhl, YKa3aHHON B paboueil mporpaMme TUCIUTUTHHBI (MOTYIIS).

TemaTuka neximii Jaetcsi B pabouei mporpaMMe JUCIHUILTHHBL (MOIYJIS).



2. MeToau4yeckue peKOMeHAAMHU 10 MOATOTOBKE U Pad0Te HA MPAKTHYECKUX U
JIa00PaTOPHBIX 3AHATHAX

IIpakTuyeckoe 3aHsaTHE — 3TO0 PopMa opraHuzanuu y4eOHOTO TpoIecca, MPeanoiararonas
BBIMIOJIHEHHUE CTYJEHTaMH 110 33JaHUI0 U MOJI PYKOBOJACTBOM IMPENOIaBaTeNsl OAHON MIIM HECKOJIBKHUX
MpakTHIecKux padboT. M ecnm Ha JEKIMM OCHOBHOE BHUMAHHE CTYIACHTOB COCPEIOTOYMBACTCS Ha
pa3bsICHEHUH TEOPUU KOHKPETHOM yueOHOW AMCUMIUIMHBI, TO MPAKTUYECKHE 3aHATHUS CIYXaT AJis
00y4eHus METO/IaM €€ MpuMeHeHus. [ J1aBHOM UX 1eNbIO SBJISETCS YCBOSHUE METO/IA UCIIOIb30BAHUS
TEOpUHU, NPUOOpPETEHHE TMPAKTUYECKUX YMEHUH, HEOOXOIUMBIX I H3Y4YEHHs TMOCIEIYIOIINX
JUCLUTLITNH.

[ToAroToBKyY K MpakTUYECKOMY 3aHSTHUIO JIyUdllle HAYMHATH CPasy ke IMOocie JEKUUU 110 JaHHOU
TeMe WIM KOHCYJIbTAalMH TpenoaaBarens. Heobxomumo momoOpars JwMTeparypy, KoTopas
PEKOMEHI0OBaHa JJisl MOJATOTOBKU K 3aHATHIO U MPOCMOTpeTh ee. JIrobas TeopeTnueckas mnpoOiema
JOJKHA OBITh OCMBICIIEHA CTYACHTOM C TOYKH 3PEHUS €€ CBS3H C PEATbHOMN )KU3HBIO U BO3MOKHOCTBIO
peanu3anuy Ha MpaKTUKe.

Taboauna 3. — IlepeyeHb NpaKTHYECKUX 3aHITHIA
Ne
o\
1 2
Ounas gpopma

1 Kypc, 2 cemecTp
Kunemarnka noctynaTesbHOTO M BpallaTeJIbHOTO IBUKEHUSI.
JlMHaMMKa OCTYNATENbHOIO JBUKCHHUS.
JluHamKKa BpalaTeIbHOTO IBUYKEHUSL.
MonekysipHO-KMHETHYECKasi TeOpusi. DJIEMEHThI CTATUCTUYECKON (PU3HUKH.
OCHOBBI TEPMOJIMHAMUKH.
DneMeHThl PU3NYECKO KUHETHKH.
ONEeKTpOCTaTHKA.
DIEKTPUUYECKOE MOJI€ B BELIECTBE.
ITOCTOSIHHBIN DIIEKTPUYECKUN TOK.

2 Kypc¢, 3 ceMecTp

TeMbl NpaKTHYECKUX 3aHATHI

OO N0 A|IWIN -

Maruetusm.

DneKTpOMarHuTHas MHAYKIMs. Y paBHeHHs] MakcBela.
["apmonnueckue KonebaHus. DNEKTpUIeCKUe KoJeOaHus.
WuTepdepeHiys MOHOXpOMAaTHYECKUX BOJIH.
Hudpakius csera. [lonsgpuzanus cera.
B3anMozencTere cBeTa ¢ BEIECTBOM.

W3nydenne yepHoro Tena.

B3aumoneiicTBre (POTOHOB C 3JIEKTPOHAMH.

BoJsiHOBBIE CBOMCTBA YaCTHULI.

OO NOOTA|WIN| -

Pemenue 11000i 3a1a4M CKJIAAbIBAETCH U3 YeThIPeX ITANOB:

1. AHanu3 cosepkaHus 3aauu, KpaTKas 3alKch yCIOBUN U TpeOOBaHUH;
2. [Touck cnocoba peleHust ¥ COCTaBJICHUE €ro IUIaHa;

3. Pemienue 3a1aun, npoBepka NpaBUIBHOCTU U 0(OPMIICHUE PEILICHUS;
4, OO6cyxneHne pemeHus 3a1a9m.

IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB, KOTOpPbIe MOIYT ObITh PEKOMEHJAOBAHbI /ISl NMPOBEICHUA
aHAJIN3a yCJIOBHUS 3aa4N:

1. O kakoM o0BeKTe (MaTepuagbHas TOYKA, TBEPIIOE TEJO, UICATbHBIN Ta3, peaTbHBIN Ta3,
TOYEYHBIN 3apsn, 3apsKCHHOC TCJIO, JJICKTPUYCCKOC IIOJIC, MAHUTHOC IIOJIC U T.H.) HICT pCub B
3agaye?



2. O xakoM siBlieHUM (ABMKEHHUE, HArpeBaHUE, OXJIAXKJEHUE, pACIIMPEHUE, COKATHE U T.J.)
UJIET peyb B 3a7a4e?

3. B kakux ycioBusiX HAXOJIUTCS OOBEKT?

4, B kakux yciioBusiX nmpoTekaeT siBjieHue (rmporecc)?

S. Kakyto BennunHy (XapakTepUCTUKY OObEKTa HIIU SIBIICHUS ) HY>KHO HaTH?

6. 3HaeTe JIM Bbl ONPEIETICHUE UCKOMOM BETUYNHBI?

1. PazmepHoii unm 6e3pa3MepHOit sBIIIETCS UCKOMast BeJTHUnuHa?

8. CxansapHOU UM BEKTOPHOM SIBJISIETCS KCKOMAas BeIM4YrHa?

9. W3BecTHa 1 BaM eIMHUIA U3MEPEHUST UICKOMOU BETMYMHBI?

10. B enuHuIax Kakoil cUCTEMBbI HY>KHO CYUTATh HCKOMYIO BETUUYUHY?

11.  IlocrosiHHA WU IEpeMEHHa UCKOMasi BEJIMUMHA B MIPOIecce, ONMCAHHOM B 3aj1aue?

12.  Kakue BeJIMUYMHBI IaHBI B YCIOBUH 3a7aun?

13.  3Haere 1M BBI ONPEICIICHUS 3aIaHHBIX BEJIMUUH?

14.  Copnep:kut M yCIIOBHE 3aJa4u BEIMYUHBL, 3aJaHHbIC B HESIBHOM BuUe?

15.  3HaveHMs KaKuX BEJIMYMH HY>KHO B3SITh U3 CIIPABOYHBIX TaOIUI?

16.  MoskHo o1 siBIIeHHe (TIpoliecc), OMMMCAHHOE B 3a/1a4e, H300pa3uTh CXeMaTUIHO?

17.  IlpumepHbli IUIaH peLICHUS HECTaHJAPTHBIX 3ajau:

18.  Mwmeercs nu MeXay UCKOMOM U 3aJJaHHBIMU BEJIMYMHAMH KOCBEHHasl (DyHKIMOHAJIbHAS
CBSI3b?

19.  BcnomHurte, pemnianach JId BAMU paHee aHAJIOTMYHas 3ajayda’?

20.  MoHO i B JaHHOU 3aj[aye MPUMEHUTH 3TOT K€ METO/I PEIICHHS?

21.  MoxHo 11 pa3OuTh 3a7a4y Ha HECKOJIbKO 0oJiee MpOCThIX?

22. MOXHO M peUINTh 3a7a4y B IPEACTbHBIX CIyqasx?

23.  Henb3s nu 3agauy copMyaupoBaTh nHaue?

24.  MoxHo 11 npuayMaTh Oosiee JocTymHyo 3anady? bonee oburyro? bonee yactHy0?

IHocnenoBaTenbHOCTH ONepanMii IPU pPelIeHNH 3214

Kakas BennumnHa onpenensiercs B 3a1a4e;

OOBEKT UM SBJIEHUE, O KOTOPOM HJIET PeUb B 3a/aue;

3HaueHus BEIMUYMH, YKa3aHHBIX B TEKCTE 33]1a4H;

3HayeHus BCJIMYHNH, B3JATBIX U3 Ta6J'II/III " CIIPAaBOYHUKOB.

YucnoBble 3HaUEHHsI BCEX BEJIMUYMH pekoMeHyercs opath B CU, eciam 3T0 crienuanbHO
HE OFOBOPEHO B YCJIOBHUHM 3a/1a4H.

6. Beibop maremaTuueckoil Moxenu Ui omucaHMs — (U3MYECKOro  Ipoliecca,
npuBeeHHOTOo B 3amadye. OOocHoBaHue Takoro BblOOpa. HeoOxomumMo  y4yuTBIBaTh, 4TO
MaTeMaTHuYecKasi MOJIeNb - 3TO TOJBKO NMPUOIMKEHHE K JEHCTBUTEIBHOCTH, HO BCEr/la UMEETCs OT-
JINYUE OT HEC.

AR A

7. CocraBiieHHe CHCTEMBbl YpaBHEHMI (3amuch (QOpMyJ), CBS3BIBAIOIIEH HCKOMYIO
BEJIMYMHY C BeJTMYMHAMU, 33JaHHBIMHU B YCIIOBHH 33/1a4H.

8. [IpoBeneHne  HEOOXOAMMBIX  MaTeMaTHYECKHMX  MpeoOpa3oBaHU U BBIBOJ
OKOHYATEJIbHOTO YpaBHEHUS 3a/1auu (pelieHre 3a/1aqu B 001eM BUIE).

9. [IpoBepka pasmepHOCTEH: €cu OHHM COBMAJAIOT B 00EHX YacTAX PaBEHCTBA, TO ITO
MIEePBBIN IPU3HAK MPABHILHOCTH TIOJTy4EeHHOW BaMU (hOPMYJIBL.

10. [ToxcranoBka B KOHEUHYIO (DOpPMYITY YHCIOBBIX 3HAYEHUH BEIWYUH M BBIYHCICHUE

pesynprata. IloMHUTE, YTO 4YMCIO 3HAYaUMX LUQP B KOHEYHOM pe3ysibTaTe OINpeieseTcs He
BO3MOXHOCTSIMM MUKPOKAJIBKYJISTOPA, a MPaBUIaMH MPUOIMKEHHBIX BRIYHCICHUH.

11.  OueHka NOJYy4YEHHOTO pe3yibTaTa C TOYKM 3pEHUS 3/IpaBOTO CMbIcia (pe3yibTar
JIOJDKEH COOTBETCTBOBATH PEAIbHOCTH M OBITh pa3yMHBIM)

AHa/IU3 peleHus 3a1a4n:
1. Emgé pa3 BHUMATEIbHO IPOCMOTPUTE YCIIOBUE 3a7a4U U XOJI €€ PEILCHMUS.
2. Beiaenute TeopeTnyecKue MOJI0KEHUS, HCXOA U3 KOTOPBIX BBI PEIIMIIN 331a4y.
3. BcnomuuTe, BCTpeyaucs JIM BaM paHee 3a1add TaKoro THIIA.



4. [TombITaliTech OTBICKATh HOBBIM, OoJee palMOHATIBHBIA WM Oosee OOmUN crocod

pPEUICHUSA 3aJa4H.

o. BrisiBuTE TO M0ONE3HOE, UTO JAJI0 BaM PELIEHUE TAHHOM 3a1a4u.

6. O060061muTe pe3ynbTaT perieHus TON 3a1a4u U MOAyMaiTe, MPHU PEelICHUN KaKuX 3ajad

BBI MOTUTHA OBI MCIIOJIB30BATh €T0 B JAIbHEHIILIEM.

IIpumepHoe conepkaHne NPAKTHYECKUX 3aJAHHIL:

1)

2)

3)

4)

1)

2)

3)

4)

5)

6)

1 kypec, 2 cemectp.
KunemaTnka nocrynarejbHOro U BpalaTeJJbHOr0 ABHKECHHS.
JIBrkeHne MaTepHaIbHOM TOUKHK 3a1aHo ypaBHenueM T(t) = A+ (T cos ot+ sin wt), re A
= 0,5 M, ® = 5 pan/c. Hauepturh TpaekToputo To4kd. ONpeaeauTb MOIYJIb CKOPOCTH U
MO/1yJIb HOPMaJIbHOTO YCKOPEHUSI.
Touka nBuKeTcs B IUIOCKOCTH (Xy) mo 3akoHy: x=A-t, y=At-(l-at), tne A u o -
[I0JIO’KUTENbHBIE TIOCTOSIHHBIE, t - BPEMSI.
Haiitu: a) ypaBHeHHWE TpaeKTOpHUM TOYKH  Yy(X); HU300pa3uth ee rpaduk;
0) CKOpOCTb M  YCKOPEHHE TOYKH B  3aBUCHUMOCTH  OT  BpPEMEHU,
B) MOMEHT BPEMEHH, B KOTOPBIII BEKTOP CKOPOCTH COCTaBISieT Yroi m/4 ¢ BEKTOPOM
YCKOpEHHUS.
JIBuKeHHE TOYKH [0 OKPY>KHOCTH panuycoM R = 4 M 3agano ypaBHeHuem & = A + Bt +
C-tz, ric A=10m B=-2wm/c, C=1 m/c?. HaifTh TaHreHIHaIbHOE HOpMaJbHOE U
MOJIHOE YCKOPEHUSI TOUKA B MOMEHT BpeMeHHU t = 2 C.
Koneco Bpaiaercss BOKpyr HENOJBUKHOM OCH TaK, YTO YIroJl €ro IOBOPOTa 3aBUCHUT OT
BpEMEHHU KaK ¢ = At tae A = 0,2 paz[/cz. Haiitu monHoe yckopeHHe TOYKH Ha 000]e
KoJieca B MOMEHT BpeMEHH 2,5 C, €Clid JIMHEWHAass CKOPOCTh TOYKU B 3TOT MOMEHT 0,65
Mm/c.
JluHAMHKAa MOCTYNATEJBLHOI0 U BPAIATeJbHOI0.
[Tap maccoit 10 kr u paguycom 20 cM Bpaiiaercs BOKPYr OCH, MPOXOJAILIEH Yepe3 ero
IEHTp. YpaBHEHHE BpallleHUs Iapa UMeeT BUI ¢ = A + Bt + C-t, rne B=4 paz[/cz,
C=-1 pa)l/c3. Haiitu 3akoH W3MEHEHUsT MOMEHTa CHJI, JCUCTBYIOIIMX Ha IMIap.
Onpenenuts MOMEHT CHUJI B MOMEHT BPEMEHH 2 C.
Ha ogHopoassIli criomHoN uiuHAp Maccel M 1 paauyca R HamoTaHa nerkas HUTh, K
KOHIy KOTOPOM NPUKPEIUIEHO TeI0 Macckl m. B MoMmeHT t = 0 cucrema nmpuiia B
neuxkeHue. [IpeneOperast TpeHHEM B OCH LIMJIMHJIPA, HAWTH 3aBUCUMOCTb OT BPEMEHHU:
a) YIJI0BOM CKOPOCTHU IMIMH/IPA; 0) KWHETHYECKOW YHEPIUU BCE CUCTEMBI.
['opu3oHTaIBHBIA TOHKUN OJHOPOJHBIN CTEPKEHb MAacChl M U JUIMHBI | MOXET CBOOOAHO
BpalllaTbCsl BOKPYT BEPTHUKAJIBHOM OCH, NMPOXOALIEH depe3 ero KoHel. B HekoTopbli
MOMEHT Ha JIPyrol KOHEIl CTEp>KHS Hadaja JEeWCTBOBAaTh NMOCTOsIHHAsA cwia F, xoropas
BCE BpeMs NEPIIEHIUKYIIAPHA K IEPBOHAYAIBHOMY ITOJIOXKEHHUIO IOKOMBIIETOCS CTEPIKHS
Y HallpaBJ€Ha B TOPU30HTAIBHOW IIOCKOCTH. HallTH YIIIOBYXO CKOpPOCTBH CTEPKHS Kak
(GYHKLHUIO €ro yria MoBopoTa U3 Ha4aJbHOTO IMOJI0XKEHHUS.
HaiiTn MOMEHT MHepIuu: a) TOHKOTO OJHOPOIHOTO CTEPKHS OTHOCUTENIBHO OCH,
NEPIEHIUKYISIPHON K CTEP)KHIO U MTPOXOJIALIEH uepe3 ero KOHel, €ClIM Macca CTEPKHSI m
U ero jyuHa l; 6) TOHKO#M 0THOPOIHON PSIMOYTOJIBHOM MITACTUHKN OTHOCUTEIBHO OCH,
MPOXOJAIIEH MEPIEHIUKYISIPHO K MIIOCKOCTH TUIACTUHKU Yepe3 OJHY U3 €€ BepIINH,
€CIIM CTOPOHBI IJIACTUHKHU a U b, a ee Macca m.
Ha kpato ropusonTanbHoil miatdopmsl, uMeroie GopMy nucka paguycoM 2 M, CTOUT
yenoBek Maccoit 80 kr. Macca mnatdopmsl paBHa 240 kr. [Tnardpopma MoxeT BpamaThes
BOKPYT BEPTHKAJIbHON OCH, MpoXosiiel yepes ee neHTp. [Ipenebperas Tpenrem, HallTH,
C KaKOW YTJIOBOM CKOPOCTHIO OyzeT Bpamathes miardopma, eclid 4eloBeK OyAeT WATH
BJIOJIb €€ Kpasi CO CKOPOCThIO 2 M/C OTHOCHUTENHHO TIAT(HOPMBI.
YenoBek CTOUT B LIEHTpe ckaMbH JKyKOBCKOTO M BMECTE C HEW BpalllaeTCsl 10 MHEPLIUU.

Yacrora Bpamenus 0,5 c¢~!. MOMEHT MHepUMH Tella YeJIO0BEeKa OTHOCUTEIBHO OCH
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BpailleHus: paseH 1,6 kM. B BBITSIHYTHIX B CTOPOHBI PyKaX YEJOBEK AEPKUT MO TUPE
Maccoil 2 kr kaxaas. Paccrossaue mexay rupsimu 1,6 M. Onpeenuts 4acToTy BpallleHHst
CKaMbU C 4YEJIOBEKOM, KOTJa OH OIYCTHUT PYKH M PACCTOSTHUE MEXIYy THMPSAMU CTaHET
paBHbIM 0,4 M. MOMEHTOM MHEPLIUK CKaMbU IIPEHEOPEYD.
K npyxunubiM Becam mnojBemieH Ojok. Yepe3 OIOK MEepeKUHYT HIHYp, K KOHLAM
KOTOPOTO MPUBS3AIU TPpy3bl Maccamu 1,5 kr u 3 xr. KakoBo OyneT moka3aHue BECOB BO
BpeMs IBIKEHUS Tpy30B? Maccoii 6;10ka U miHypa npeHeOpeyb.
HeOGoubiioe Teno mycTuiiM CHU3Y-BBEPX MO HAKJIOHHOM MJIOCKOCTH, COCTABIISIONICH yToi
15° ¢ ropuszonTom. Haiitu ko3puiimeHT TpeHust, eciim BpeMs MobeMa Tejla 0Ka3ajaoch B
2 pa3a MEHbIIIE BPEMEHH CITyCKa.
Ha skBarope c¢ BwicoThl 500 M Ha MOBEpXHOCTh 3emui HagaeT Teio (0e3 HavaabHOU
CKOPOCTH OTHOCUTENbHO 3emum). [IpeHeOperas COMpOTHBICHHEM BO3AyXa, HAWTH, Ha
KaKO€ PacCTOsHUE U B KaKyI0 CTOPOHY OTKJIOHUTCS OT BEPTUKAIU TEJIO MPU NaJACHUU.
Snpo aroma pacmajgaeTcs Ha JiBa OCKOJIKa MaccaMu 1,6:10%®xr u 2,4-10% kr.
Onpenenutb KUHETHYECKYIO SHEPTHI0 BTOPOI'0 OCKOJIKA, €CIIM SHEPI'Us MEPBOr0 OCKOJIKA
paBHa 18 u/[x.
He6Gonpiioe Teno HayMHAeT CKOJNB3UTh C BBICOTHI h MO HAaKIOHHOMY Xenooy,
MEPEexXOoIAlIeMy B TIOIYOKPYXKHOCTH paamyca h/2. IlpeneOperas TpeHHEeM, HaWTH
CKOPOCTH TeJla B HAMBBICIICH TOUKE €r0 TPAeKTOPHUH (IIOC)Ie OTPhIBA OT JKe00a).
Yactrma maccbl m MCIBITajda CTOJKHOBEHUE C IMOKOMBLIEHCA 4YacTHIEd Maccbl M, B
pe3ylbTaTe KOTOPOro YacTHIla m OTKJIOHUJIACh HA YToJ 7/2, a yacTuiia M oTCKOYHIIa Mo
yriaom 30° kK mepBOHAYaJbHOMY HAIPaBICHUIO JBWIKEHUS dYacTUilbl m. Ha ckoibko
IOPOLEHTOB M KaK M3MEHWIACh KHHETHYEeCKash DSHEPIrus OSTOM CHUCTEMBI TMOCIe
CTOJIKHOBEHUS, eciii M/m = 57

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOIl TEOpHH.
Onmna TpeTh MOJeKyn azora maccod 10 r pacmanmack Ha aTombl. ONpeneauTh MOJTHOE
YUCJIO YaCTHI, HAXOSIINXCS B Ta3e.
B 6anmnonax BmectumocThio 20 11 u 44 1 copepxkutcs ra3. [aBieHue B mepBoM OaiioHe
2,4 MlIla, Bo BTOpoM- 1,6 MIla. Onpenenuts oOIIee TaBJIEHUE M MaplUaIbHBIE MMOCIE
coeuHEeHUs 0ATUIOHOB, €CIIM TeMIIEpaTypa ra3a oCTaiach MpeKHeH.
B U-o6pa3sbiii MmaHoMeTp HamuTa pTyTh. OTKpPHITOE KOJIEHO MaHOMETpPA COEIUHEHO C
OKPYKAIOIIUM TPOCTPAHCTBOM TPU HOPMAIBHOM aTMOC(epHOM AaBIIEHWH, U PTYTh B
OTKPBITOM KOJICHE CTOUT BBINIE, 4eM B 3akpbiToM, Ha 10 cMm. [Ipu sTomM cBOOOmHAsT OT
PTYTH 4acTh TPYOKH 3aKpbITOro KosieHa umeer anuHy 20 cm. Korma oTkpeiToe KOJIEHO
MPUCOCIUHWIN K OauUIOHy C BO3AYXOM, DPa3HOCTh YPOBHEH PTYTH YBEJIUYWIIACh U
JIocTuriia 3HayeHus 26 cM. Haiitu naBneHue Bo3ayxa B OayuioHe.
Haiitn CcpenHIOI0 KHHETHYECKYK0 DJHEPIUI0 OJHOW MOJIeKylabl ammuaka NHjz npu
temriepatype 27 °C M CpeIHIOI SHEPryui0 BpallaTeIbHOIO JIBUXKEHUS 3TON MOJEKYIIbI
MIpU TOM K€ TEMIIEpaType.
B 0amnone HaxoguTcs KUCIOPOJ TMPH HOPMANbHBIX ycioBusx. [Ipu HarpeBanwu a0
HEKOTOPOW TeMIlepaTypbl 4YacTh MOJIEKYJI OKa3ajlach IHUCCOIMUPOBAHHOW HAa aTOMBI.
Crenenn JIMCCOLMAlUU 0,4. Onpenenutb KOHLIEHTpaLHUH1 YaCTULL:
1) no wHarpeBaHusi Taza;2) MOJICKYJIAPHOTO KHCIOpPOJa TIOCIEe HarpeBaHWs;
3) aToMapHOro KUCJIOPO/1a MOCJIEe HArPEBaAHUS.
Haiitn MOsIpHYIO Maccy cMecH KMCIIOpOoJia Maccou 25 T 1 a3ota Maccon 75 T.
3Hast pyHKIHIO pacmpeesieHrs MOJIEKYN MO0 CKOPOCTSIM, BBIBECTH (GopMyny Haubolee
BEPOSITHOM CKOPOCTH.
Hcnone3yst (GyHKIHIO pacmpeneNieHuss MOJEKYNI MO CKOPOCTSIM, MOJXYYUTh (YHKIIHIO,
BBIPKAIONIYIO paCIIpEIeICHIE MOJIEKYJ IO OTHOCHTEIIBHBIM CKOPOCTSIM.
Haiitn n3ameHeHnre BHICOTHI, COOTBETCTBYIOIEe M3MeHeHuto napieHus Ha 100 Ila, B n1Byx
ciydasx: 1) BOim3u nmoBepxHoctu 3emi, rae temmeparypa 290 K, nasnenue 100 kIla; 2)
Ha HEKOTOpOH BeIcoTe, rae temneparypa 220 K, naBnenue 25 klla.
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Cumnras QyHKIMIO pacTpeieIeHUs] MOJIEKYI IO SHEPT UM U3BECTHOMU, BBIBECTH (OPMYILY,
OTIPECIISAIONIYIO OO0 MOJIEKYJI, SJHEPTHsl KOTOPBIX MHOTO OOJbIlI€ SHEPTUU TEIIIOBOTO
JIBUKEHUS MOJIEKYJI.
OCHOBBI TEPMOJAMHAMMKH.
Kucnopon npu neusmennom aasinennu 80 klla narpeBaercs. Ero o6bem yBenuuuBaercs
or 1 M° o0 3 M°. Onpenenuth: 1) K3MEHEHNE BHYTPEHHEH YHEPTUU KUCI0poa; 2) padboTy,
COBEPILEHHYIO UM IIPH PACUIMPEHHH; 3) KOJINYECTBO TEILUIOTHI, COOOIICHHOE Tra3y.
BbruucnuTh ynenbHbIE TEIUIOEMKOCTH HEOHa M BOJOPOJA MPH MOCTOSHHBIX 00bEME U
JaBJICHUM, IPUHUMAs 9TH ra3bl 3a U€aIbHbIE.
Onpenenuth MoKazareidb aauadaTbl YaCTHMYHO JUCCOLIMHUPOBABIIETO TIa3000pa3HOro
a30Ta, CTeNeHb AUCCOLMALMKU KOTOoporo pasHa 0,4.
[Ipu ammabaTHOM CXXaTUW Kuciopona maccoi 1 kr coBepmieHa pabora 100 x/[x.
Onpenenutb KOHEUHYIO TEMIIEpaTypy rasa, €ciiy 10 CXKaTHsl KHCIOpPOJA HaxXOIWics Ipu
temriepatype 300 K.
Wneanprbnii ra3 coBepmiaer nuki Kapao. Temmeparypa oxmamurtens paBHa 290 K. Bo
ckonbko pa3 yBenuuutcs KIIJI nukma, ecnu teMmreparypa HarpeBareisl MOBBICUTCS OT
400 K no 600 K?
Boerancnute KIIJ| mukma, cocrosiero u3 HU30TEPMbI, W300apbl U H30XOPHI, €CIU MPHU
M30TEPMUYECKOM IIpoliecce O0bEM HJCAbHOTO rasza C II0Ka3aTeleM aauadaTbl vy:
a) yBeIMYMBAETCs B h pa3; 0) yMEeHbILIAETCs B n pas.
yieMeHThI PU3NYECKOl KMHETUKH.
Haiiti cpenHio mpoaoKUTENbHOCTh CBOOOIHOTrO mpolera MOJEKYN KUCIOpoAa MHpu
temneparype 250 K u nainenun 100 Ila.
HaiiTi 3aBucHUMOCTh cpeHel UTMHBI CBOOOTHOTO IpoOera MOJNIEKYJ UAeaIbHOTO ra3a oT
JABJICHUSI TIPH CIISAYIOMIUX Tporeccax: 1) u30XopHoM; 2) nuzorepmMuueckoM. M300pa3nuth
3TH 3aBUCUMOCTH Ha rpadukax.
Omnpenenure kod@duipeHT audpdy3un U Kod3(p(UUUEHT BHYTPEHHEro TpPEHUs as3ora,
Haxogsmerocsa npu temmneparype 300 K u naBnenum 105 Ila. IlnotHOCcTh rasa mpu
HOpMaJIbHBIX YCIOBUAX 1,25 K/,
N3 cocyna otkavanu Bo3ayx o gasnenus 0,13 ITa. Onpenenute: 1) mI0THOCTH BO3IyXa B
cocyne; 2) KOHIEHTpAIMI0 €ro MOJEKYI; 3) CpPeAHIO UIMHY CBOOOJTHOTO mpobdera
MoJIeKyJl. JlnuameTp MoJeKyJs Bo3ayxa npuHATh paBHbIM 0,27 HM. Temneparypa Bozayxa
300 K.
Onpenenutb, NpU KaKOM TpaJME€HTE IUIOTHOCTH YIJIEKUCIIOrO Ta3a 4Yepe3 KaKIbli
KBaJIpaTHBI METP MOBEPXHOCTH MOYBBI NPoAUPPYHAUPYET B aTMOochepy B TedeHue | 4
macca raza 720 mr, ecnu ko3 dunment auddysuu 0,04 em?/c,
Hapy»xHast moBepXHOCTb KUPIUYHOM CTEHBI IUIOMIAIbI0 25 M ¥ TOJIIMHON 37 CM HMeeT
temriepatypy 259 K, a BHyTpeHHsisi moBepxHOCTh — 293 K. momeleHue oTaminBaeTcs
anekTporuTo. OrmnpenenuTe ee MOUIHOCTh, €CJIM TeMIleparypa B IOMELIEHUU
noaaepkuBaeTcs noctostHHor. TermmonpoBoaHocTs kupnuda 0,4 Bt/(m - K).
DJIeKTPOCTATHKA.
Toukas OeckoHeuHass HUTH COrHyTa moj yriaoM 90°. HuTbh HeceT 3apsj, paBHOMEPHO
pacrmpeneneHHbIN ¢ IMHEHHOU MITOTHOCThIO 1 MKKI/M. OnipenenuTs cuity, 1eMCTBYIONIYIO
Ha TtoueuHsbld 3apsan 0,1 mxKi, pacnonoskeHHBI Ha MPOJOKEHUHM OJHOW U3 CTOPOH U
YAAJIECHHBIN OT BEpIINHBI yriia Ha 50 cM.
Ha otpe3ke TOHKOro mpsiMoro npoBOJHUKA JIMHOW 10 cM paBHOMEpHO pacHpenelieH
3apsj ¢ JMHEHMHON MmiIoTHOCTHIO0 3 MKKUi/M. BBIUMCINTS HAaNpPSKEHHOCTh, CO3/IaBAEMYIO0
TUM 3apsiioM B TOYKE, DACIOJOXKEHHOW Ha OCH IPOBOJHMKA U YAAJEHHOW OT
Onrkaiiiiero KOHIA OTpe3Ka Ha pacCTOSHUE, PaBHOE JJIMHE 3TOT0 OTPE3Ka.
ITo ToHkOMYy KonbIy pazuycoM 10 cM paBHOMEPHO pacHpelelieH 3apsii C JMHEHHOMN
miotHocThi0 10 HK/M. OnpenenuThs MOTEHIMAN B TOYKE, JIEXKAIEH Ha OCH KOJIbIla, Ha
PacCTOSIHUU 5 CM OT LIEHTPA.
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JIBe KOHIIGHTpHUYECKHE MeTaJuIM4YecKHe 3apspkeHHble chepbl paanycamu 6 cM U 10 cm
HeCcyT coOTBeTCTBEHHO 3apsaanl 1 HKi u -0,5 uKi. Haiitu HanpsiKeHHOCTh MOJid B TOYKaX,
OTCTOSIIIUX OT IEeHTpa cdep Ha paccrosHUsIX 5 cMm, 9 cMm, 15 cm. Iloctpouts rpaduk
3aBucuMOCTH E(T).
JIBe nnIMHHBIE TOHKOCTEHHBIE KOAKCHAlbHBIE TPYOKH paamycamu 2 ¢cM U 4 CM HECYT
3apsibl, PABHOMEPHO pacrpeiesieHHbIe 110 JUIMHE ¢ TUHEHHbIMU MIoTHOCTAMU 1 HKI/M 1
-0,5 vKiw/Mm. IlpocTtpancTBo Mexay TpyOKaMu 3amoidHeHO »00HuUTOM. OmpenenuTh
HaIPSKEHHOCTB IOJIS1 B TOYKAX, HAXOASAIIMXCA Ha paccTosHuAX 1 cM, 3 cM, 5 cm oT ocu
TpyOok. [locTpouts rpadux 3aBucumoctu E ot 1.

JJIeKTpUYeCKoe 1oJie B BelecTBe.
DOOHUTOBBIM  CIUIOIIHOW IIAp pagdycoM S5 CM HECeT 3apsiji, pPaBHOMEPHO
pacnpeneneHHbI ¢ 00BEMHOM TIIOTHOCTHIO 10 KM, OnpenenuTh HaNPsSYKEHHOCTh U
CMEIICHHUE 3JICKTPUIECKOTO TOJIs B TOUKax: 1) Ha pacCTosHUM 3 ¢M OT IIeHTpa chepsl; 2)
Ha TnoBepxHocTH cepr; 3) Ha paccrosHuum 10 cM  oT ueHTpa cdepsl
[Toctpouts rpaduku 3aBucumocteit E(r) u D(r).
JlnuHHBIM mapaduHOBBIA INUIMHAP paadycoM 2 CM HEceT 3apsj, paBHOMEPHO
pacnpeneNieHHbIi 110 00beMy ¢ OOBEeMHOH IUIOTHOCTBIO 10 aKi/v®, Ornpenenurb
HaIPSKEHHOCTh M CMEILIEHUE 3IIEKTPUUECKOrO MOJs B TOYKAX, HAXOJSAUIUXCS OT OCH
IMHIpa Ha paccrosHuu: 1) 1 cMm; 2) 3 cMm. OOe TOYKM paBHOYJAJIEHBI OT KOHIIOB
numuHApa. [Toctpouts rpaduku 3aBucumocteit E(r) u D(r).
CmutomHoi mapaduHOBBIA map paguycoM 10 cM paBHOMEpPHO 3apsbKeH ¢ OOBbEMHOM
miotHocThi0 1 MKKi/M®, Onpenenuts NOTEHUKAN 3JIEKTPUUECKOrO MMOJIs B HEHTPE 11apa U
Ha ero nosepxHoctu. [locTpouTs rpaduk 3aBUCUMOCTH MMOTEHIIHAIA.
MerTannuueckuii map paanycoMm 5 ¢M OKpY>KE€H paBHOMEPHO cioeM ¢apdopa TOMIIHHON
2 cM. OnpenenuTh NOBEPXHOCTHBIE IJIOTHOCTH CBSI3aHHBIX 3aps0B COOTBETCTBEHHO Ha
BHYTPEHHEHN M BHEIIHEH MOBEPXHOCTAX AUAJIEKTpUKA. 3apsia mapa pased 10 uKi.
Onpenenuth MOJNSPU30BAHHOCTh CTEKJIA, TMOMEIIEHHOIO BO BHEIIHEE JJIEKTPUYECKOE
noJie HampsHKEHHOCThI0 5 MB/M.
[Toxa3zaTh, 4TO Ha TpaHMIE IUAJIEKTPHUKA C MPOBOAHMKOM IMOBEPXHOCTHAS IUIOTHOCTh
CBSI3aHHOTO 3apsija JAMINIEeKTpuKa o'= -6 (¢ - 1)/e, THe & AMINEKTpUUYEcKas
IIPOHUIIAEMOCTh, G -[IOBEPXHOCTHAS IIJIOTHOCTH 3aps/ia Ha IPOBOJHUKE.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.
Onpenenuthb 3apsj, MNPOMICANINNA IO TPOBOAY ¢ compoTuBieHueM 3 Owm  1pu
PaBHOMEPHOM HapacTaHUM HANpPsDKEHUs Ha KOHIAaX npoBoja ot 2 B 1o 4 B B Teuenue 20
C.
O/1C 6arapeu akkymynsaTopoB 12 B, cuna Toka KOpoTKoro 3ambikanus paBHa 5 A. Kakyto
HanuOOJIBIIIYI0 MOITHOCTh MOXXHO TOJYYHUTh BO BHEUIHEH MMM, COCTUHEHHOW C TaKOM
Garapeeit?
Onpenenuth MIOTHOCTh TOKAa B KEJIE3HOM NPOBOAHMKE MIMHOW 10 M, ecim mpoBon
HaxXOoJIUTCA MO HanpsbkeHuem 6 B.
Hanel 12 snemenTos ¢ 9JIC 1,5 B u BHyTpennum conporusienneMm 0,4 Om. Kak Hyx)HO
COEIMHHUTH 3TU HIIEMEHTBI, YTOOBI MOJIYUYUTh OT COOpAaHHOM U3 HUX OaTaper HanOOIbIIYIO
CHIy TOKa BO BHEHHEeN wnenu, umeromen conporusienne 0,3 Owm? Onpenenuts
MaKCUMaJIbHYIO CHITY TOKa.
Cwuna Toka B mpoBoaHuKe conpoTtubieHueMm 100 Om paBHoMepHO HapacTtaet ot 0 10 10 A
B TeueHue BpeMeHU 30 c. OmpenennTs KOJMYECTBO TEIUIOTHI, BBIACIUBLIEECS 3a ITO
BpEMsI B IPOBOJTHUKE.
Buytpennee conportuBieHue 6arapen akkyMmynsiTopoB paBHO 3 OM. CKOJIBKO MPOLIEHTOB
oT To4yHOro 3HaueHus OJIC cocTaBiIse€T MOIPEIHOCTh, €CIIH, HW3MEpss pPa3HOCTb
MOTEHIIMAJIOB Ha 3a)KMMax OaTape BOJIBTMETPOM ¢ corpoTusieHuem 200 OM, mpUHATH
ee paBHoit DJIC?
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2 kypc. 3 cemecTp.
Marnerusm.
ITo kpyroBomy BUTKY paauyca 100 MM U3 TOHKOTO MPOBOJIA LIUPKYJIUPYET TOK 1 A.
HaiiT MarHuTHYI0 HHIYKIMIO: a) B IIEHTPE BUTKA; 0) Ha OCH BUTKA B TOYKE, OTCTOSILECH
ot ero uenTpa Ha 100 Mm.
Tok I Teuer mo IMHHOMY TPSMOMY IPOBOJHHUKY, CEUEHHE KOTOPOro HUMeeT (opmy
TOHKOro Moyykoibua paaumyca R. HallTu MHAYKUMIO MarHMTHOrO MOJs B ILIEHTPE
KPUBU3HBI MOJIYKOJIbIIA.
[To ceueHuro MPOBOJHMKA PABHOMEPHO PaCIpEIEeH TOK IJIOTHOCTBIO 2 MA/m?. Haiitu
LHUPKYJISLUIO BEKTOPA HAIIPSHKEHHOCTH BJIOJIb OKPYKHOCTU PAIUyCOM 5 MM, IPOXOASILIEN
BHYTpPH MPOBOJHHMKA U OPUEHTUPOBAHHOMN TaK, YTO €€ IJIOCKOCTh cocTaBisieT yroi 30° ¢
BEKTOPOM IUIOTHOCTHU TOKa.
[To ToHkoMy ctepkHIO muHOM 20 cM paBHOMepHO pacnpeneneH 3apsa 240 uvKo.
CrepKeHb TIPUBEACH BO BpAIICHHE C TOCTOSHHOW YIioBOW ckopocThio 10 pan/c
OTHOCHUTEIIBHO OCH, NMEPHEHIUKYISIPHON CTEPKHIO U MPOXOALIEH Yepe3 ero cepeauHy.
Onpenenutb: 1) MarHUTHBIA MOMEHT, OOYCJIOBJICHHBIA BpalICHHEM 3apsKEHHOTO
CTEpXHS; 2) OTHOIICHHME MAarHUTHOIO MOMEHTa K MOMEHTY UMIYJbCa, €CIIU CTEP>KEeHb
uMeer Maccy 12 1.
[lepniengukynapHo MarHuTHOMY Moo ¢ uHAykuuen 0,1 T Bo3OyKIeHO 3IeKTprUUecKoe
nosie HanpspkeHHocThio 100 kB/M. TleprieHaukynsspHO OOOMM IOJISM JIBHIKETCS, HE
OTKJIOHSISICH OT NPSIMOJIMHEMHOW TPaeKTOPUM, 3apsiKEHHAs 4YacTUlA. BblYMCcIuTh
CKOPOCTb YaCTHIIbI.
[IpoTOHBI YCKOPSIIOT B LUKIOTPOHE TaK, YTO MaKCUMAJIbHBIA pagnyC KPHUBU3HBI HX
TpaekTopuu 50 cMm. HaiiTu: a) KHHETUYECKYIO SHEPIHIO MMPOTOHOB B KOHLE YCKOPEHUS,
€CIM MHAYKIMS MarHUTHOTO MOojs B HUKIOTpoHe | Tm; 6) MUHMMAaIbHYIO YacTOTY
reHepaTopa LHKJIOTPOHA, NPU KOTOPOW B KOHIE YCKOPEHUS IMPOTOHBI OyAyT HMETh
KMHETHYeCKyHo dHepruto 20 M»aB.
[I10CKMii KOHTYp, IUIOmEAxb KOTOpPOro paBHa 300 cM’, HAXOZHTCS B OXHOPOIHOM
MarHuTHOM none ¢ uaayknueit 0,01 Ta. IlnockocTe KOHTYpa neprneHIuKyasipHa JTUHUAM
uHAYKIMU. B KoHType moanepkuBaercs HeusMeHHbIM Tok 10 A. Omnpenenuth paboty
BHEIIIHUX CHJI 110 MEePEMEIIEHUI0 KOHTYpa C TOKOM B 00JacTh MPOCTPAHCTBA, MATHUTHOE
II0JIE B KOTOPOM OTCYTCTBYET.
Ha >xenezHoe konplo HaMoTaHO B oauH cioil 200 BuUTKOB. ONpenesnnTs SHEPIUIO
MarHUTHOTO TIOJIsA, €CJIM MPU TOKE 2,5 A MarHUTHBIN MOTOK B kelne3e paBeH 0,5 MBO.
HanpspkenHocTs  MarHuTHOro moiss B Menu paBHa 1| MA/M.  Omnpenenuthb
HAMarHW4YeHHOCTh MeIW M MarHUTH MHAYKIHIO, €CIM W3BECTHO, 4YTO YZelbHas
MarHuTHas BOCIPUUMYUBOCTH -1,1-10 MY/KT.
JJIeKTPOMarHUTHasi MHAYKLIMs. Y paBHeHus Makcseiia.
II10CcKHil KOHTYp, ILIOMIAAh KOTOPOrO paBHA 25 cM°, HAXOMMTCS B OZHOPOIHOM
MarHUTHOM mojie ¢ wuHaykowed 0,04 Tn.  OnpenenuTh MarHUTHBIA — MOTOK,
IIPOHU3BIBAIOIINI KOHTYp, €CJIM IUIOCKOCTh €ro cocrasiser yron 30° ¢ JIuMHUAMU
WHIYKITUH.
KBaznpaTtHast npoBoJIOYHAs paMKa CO CTOPOHOHM a U MPSAMOM NMPOBOJHHUK C MOCTOSIHHBIM
ToKOM [ siesxar B 01HOM I0CKOCTH. IHIYKTHBHOCTD M CONTPOTUBJIEHUE PAMKHU paBHbI L n
R. Pamky nosepnynu Ha 180° BOKpYr CTOpPOHBI, OTCTOSIIENH OT IPOBOAHMKA C TOKOM Ha
paccrosinue b. HaifTu KoiaruecTBO 3JeKTpUUecTBa, MPOTEKIIEE B PAMKe.
[TpoBOJHMK Macchl M CKOJB3UT 0€3 TPEHHUsS MO IBYM JUIMHHBIM IPOBOJSIIMM pElIbCaMm,
pacroIoKeHHbIM Ha paccTostHuM | apyr oT npyra. Ha jgeBoM KOHIE penbChl 3aMKHYTHI
conporusieHueM R. Cucrema HaxoauTcs B OJHOPOJHOM MAarHUTHOM IIOJIE,
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MEPIICHIUKYISIPHOM K IJIOCKOCTH KOHTYpa. B MOMeHT t = () cTepKHIO COOOLIMIM BIIPABO
HAYaJIbHYI0 CKOPOCTh Vo. [IpeneOperasi cOMpOTUBICHUEM PENBCOB U CTEPXKHS, a TaKKe
CaMOMHJYKIINEH, HAWTH: a) paccTOsHUE, MPOUIECHHOE CTEP)KHEM JO OCTaHOBKH; 0)
KOJIMYECTBO TEILIA, BBIICJIIEHHOE IIPU 3TOM Ha CONPOTUBIEHUU R.
Il10mams MIACTHH KOHaeHcaTopa 60 cM’, IepBOHAYATLHOE PACCTOSHHE MEXKITY HHMH
0,43 cm, 3apsa Ha KaxJI0M IUIACTMHE KOHJEHcAaTopa 10° Kn. Inactuusl KOHJIeHCaTopa
CTalld Pa3JBUTATh CO CKOPOCTHIO 3 MM/MUH. OmpeaenuTh MIOTHOCTh TOKA CMEIICHHS B
KoHZeHcaTope uepe3 220 ¢ mocie Hayajga JBUKEHUS IUIACTHH, €CJIU: a) 3aps/bl TUIaCTUH
OCTAlOTCS TOCTOSHHBIMU;, 0) Pa3HOCTh NOTEHIIMAIOB MEXAY IJJACTUHAMU OCTAETCA
MTOCTOSIHHOM.
[lo MenHOMYy MpPOBOAY, CEYEHHUEM KOTOPOTO SIBISIETCS KPYr, UMEIOIIUNA paanyc 2 cMm,
tedeT Tok 500 A. OmnpenenuTh MHAYKIHMIO B TOYKaX, OTCTOSMIMX OT OCH NPOBOJA Ha
paccrosiauu 0,5 u 5 cm. [TocTpouts rpaduk 3aBucumoctu B=1(r).
[Tnockuii BO3AYIIHBIN KOHAEHCATOP, OOKIAIKH KOTOPOTO UMEIOT (hOpMYy AUCKOB pajyca
6 cM, MOJAKIIIOYEH K MEPEMEHHOMY CHHYCOUAAJIBHOMY HarpspkeHuto yactotel 1000 c?
Halitu OTHOLIEHHE aMIUIUTYAHBIX 3HAYEHUW MAarHUTHOM M 3JIEKTPUYECKOW SHEPIHH
BHYTPH KOHJICHCATOPA.
[Tnockas snexkTpomarHutHas BonHa ¢ 4actoTod 10 MIi pacmpoctpansiercs B ciabo
NpOBOSIIEH cpeae ¢ yaenpHoW mpoBoauMOocThiol0 MCM/M W IUAIEKTPUYECKOH
MIPOHUIIAEMOCTHIO, paBHOH 9. HaliTu OTHOLIIEHNE aMIUTUTY/] TOKOB ITPOBOJIMMOCTH U TOKA
CMEILEHUS.

I'apmonnyeckune koJie0anus. JiIeKTPpHICCKHE KOJIeOaHUS.
Hanummre ypaBHeHHE TapMOHHYECKOTO KOJICOAHHS TOUKH, €CITH €ro aMIUTATyAa 15 cm,
MaKCHMaJIbHasi CKOPOCTh KoJieOmronieiics Touku 30 cm/c, HadyanbHas (a3za 10°.
Touka y4acTBYyeT OJHOBPEMEHHO B JIBYX TapMOHHYECKUX KOJICOAHUSX, MPOUCXOISAIINX
BO B3aWMHO MEPIEHIUKYISPHBIX HAMPABICHUSIX M OMHUCBIBAEMBIX YPaBHEHHUSIMHU X =
3cosmt, cM u y = 4coswt. Onpenenure ypaBHEHUE TPACKTOPUM TOYKH W HAYEPTUTE €€ C
HaHECEHHEM MacITada.
JIBe TOUKH JIeKAT Ha JTy4e U HAXOJATCA OT MCTOYHHKA KOJIEOAHUN Ha PaCCTOSHUU 4 M U 7
M. [lepuon konebanuit 20 MC ¥ CKOPOCTH pacpocTpaHeHus BoHbI paBHa 300 M/c.
Ornpenenurte pa3HOCTh (a3 KoeOaHUM ITUX TOUYEK.
Ba IMHAMMKA PACIIONIOKEHBI HAa PACCTOSTHUU 2,5 M JIpYT OT Apyra U BOCHPOU3BOAST OJIUH
U TOT K€ MY3bIKQIbHBIA TOH Ha ONPEACNIEHHOM YacTOTe, KOTOPBI PErucTpUpyeTcs
NPUEMHUKOM, HAXOJAIIMMCS Ha paccTOsIHMM 3,5 M OT LEeHTpa AMHAMHKOB. Ecin
NpUEMHUK TIEPEABUHYTh OT LEHTPAJIbHOW JMHUM TMapajuleIbHO JUHAMHKaM Ha
paccrosiuue 1,55 M, To OH ¢ukcupyeT mepBblii WHTEP(PEPEHIIMOHHBIT MHUHUMYM.
CxopocTts 3Byka 340 m/c. OnpenenuTe 4acToTy 3BYyKa.
B xonebarensHOM KOHTYpe MHIYKTHUBHOCTH Karymku L = 2.5
MI'H, a emkoctn koHaeHCaTOpoB C; = 2 MK® u C; = 3 MkD.
Konnencaropsl 3apsaaunu no Hanpspokenus 180 B u 3aMkHynu g G
kimou. Haiitu: a) mepuon coOGCTBeHHBIX KojeOaHui; 0) L
aMIUTUTYIHOE 3HaYEHUE TOKA Yepe3 KaATYIIKY.

HNurepdepennuss MOHOXPOMATHYECKHX BOJIH.

Ha Tonkyro mienky (n=1,33) nmagaet napasuieabHbI My40K OeIoro cBeTa. YToi najeHus
52°. [Ipu xakoii TONIIMHE TUIEHKU 3epKajbHO OTPaKeHHBIN cBET OyneT Hanboee CHIbHO
OKpalleH B »kenTbii 1BeT (A=0,60 Mxm)?

[Tnocko-BelNyKiIass CTEKISHHAs JUH3a C paguycoM KpuBu3HbI 40 cM colpukacaercs
BBIITYKJIOW MMOBEPXHOCTBIO CO CTEKJISHHOM IUIACTHHKON. [Ipn 3TOM B OTpakeHHOM cBeTe
panuyc HEeKOToporo koisla 2,5 Mm. Habmiozast 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOKHO
OTOJIBUHYJIM OT IUIACTUHKH Ha 5 MKM. KakuM ctai paguyc 3Toro Kosibia?
[Tnocko-BelNyKiIass CTEKISHHAs JMH3a C paguycoM KpuBH3HBI 40 cM colpukacaercs
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BBIIIYKJIOW IMOBEPXHOCTBIO CO CTEKJISIHHOM IUIACTUHKOM. 1Ipu 5TOM B OTpak€HHOM CBeETe
paanyc HEKOTOporo kKojbla 2,5 mm. HabGmroas 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOXKHO
OTOJIBUHYJIM OT IJIACTUHKH Ha 5 MkM. Kakum cran paguyc 3Toro kojpua?
Paccrosinue mexay AByMsl KOrepeHTHBIMH ucTouHrKamu cBeta (0,5 mxMm) paBHo 0,1 mMm.
Paccrosiane Mexay uHTEpGEpEHIIMOHHBIMHU II0JIOCAMH Ha JKpaHE B CpeJHEH dYacTu
uHTep(epeHIIMOHHOIM KapTHHBI paBHO 1 cM. OnpesenuTh pacCTOSHUE OT UCTOUYHUKOB J10
JKpaHa.
[ToBepXHOCTH CTEKJISHHOTO KiIMHA 00pa3yrT Mexay coboit yron 0,2'. Ha xmunH
HOPMAJIbHO K €ro IMOBEPXHOCTH MaJaeT Iy4OK Jydel MOHOXPOMAaTH4YECKOIO CBETa C
JmHOM BoJIHBI 0,55 MkM. OnipeieuTh IMUPUHY HHTEPPEPEHITMOHHON MOJIOCHI.

JAu¢ppakuus ceera. [longpusanus ceera.
Cget ¢ A=589,0 HM mamaeT HOpMaJbHO Ha JUQPPAKIUOHHYIO PEHICTKY C MEPHOIOM 2,5
MKM, cogepxamyto 10000 mrpuxoB. Halitn yrioBywo mupuHy audpakiuOHHOTO
MaKCHUMyMa BTOPOTO NOpsJIKa.
[Inockas MoOHOXpOMaTMYecKasi CBETOBas BOJIHA [aJaeéT HOPMAaJbHO Ha Kpyrjoe
otrBepctue. Ha paccrossHuu 9 M OT Hero HaXOJUTCS dKpaH, Tae HaOIIOAAI0T HEKOTOPYIO
TU(pakIMOHHYI0 KapTuHy. Jmamerp orBepctusi ymeHpmwid B 3 pasza. Haiitu HOBOE
paccTosiHue, Ha KOTOPOM HAJ0 IOMECTHTh JKpaH, 4YTOObl TOJIYyYUTh HA HEM
TU(QPaKIMOHHYIO KAapTHHY, MOJOOHY0 TOH, YTO B TPEABIAYIIEM Ciydae, HO
YMEHBLIEHHYIO B 3 pasa.
Mexay TOYEYHBIM HCTOYHHKOM CBETa M SKPAHOM IOMECTWIH Tuaparmy C KpyriibIM
OTBEPCTHEM, PaTUyC KOTOPOTO MOXXHO MEHSATh B Ipolecce onbita. PaccTosHus ot
muadparMel 10 UCTOYHHUKA U dKpaHa paBHBI 100 cm 1 125 cM. OnpenenuTh JTUHY BOJTHBI
CBETa, €CJIM MaKCUMYM OCBELIEHHOCTH B IIEHTpe MU(GPAKIUOHHON KapTUHBI HA DKpaHe
HabOoaeTcs npu 1 MM U crieyromuil MakcumMyM 1pu 1,29 mwm.
[Tpu HOpMaNbHOM MAJCHUH CBETa Ha MPO3PAYHYI0 NU(DPAKIMOHHYIO PEIIETKY IIUPHHBI
10 MM oOOHapyXeHO, YTO KOMIIOHEHTbI >XenTod nuHuM Hatpus (589 m 589,6 HM)
OKa3bIBAIOTCS PA3pEIIEHHBIMU, HAUYMHAS C MIATOrO Mopsiaka crnekrpa. OLUeHUTh: a) Iepruoj
TOW pemieTky; O0) MpH KakoW IIMPUHE PEIIETKH C TakuM JK€ IEepPUOJIOM MOKHO
pa3pennuTh B TPETbeM MOpsIKe AyOseT CHeKTpalbHON JIMHUU C ATUHON BONHBI 460 HM,
KOMIIOHEHTbI KOTOporo orianyatorcs Ha 0,13 HM
[Ty4ok ecTeCTBEHHOrO CBETA MAJaeT HA CUCTEMY U3 6 HUKOJIEH, IIJIOCKOCTh ITPOITyCKaHUs
U3 KOTOphIX TOBepHyTa Ha yroid 30° OTHOCHUTENBHO TUIOCKOCTH MPOIYCKAHUS
npeapIayiero Hukoss. Kakas 4acTe CBETOBOrO NOTOKA IPOXOJUT YEPE3 ATy CUCTEMY?
Ha noBepxHocTh Boabl moj yriiom bproctepa magaeT mMy4dok IUIOCKOMOJSPU30BAHHOIO
ceta. [lmockocTh KoneGaHM CBETOBOIO BEKTOpa COCTaBisIeT yroi 45° ¢ MIOCKOCTHIO
naaeHus. Haiitu ko3 puument orpaxenus.
Crenenp nonspuszalMy 4YacTHMYHO Mossipu3oBaHHoro csera 0,25. Haiitm oTHOmeHME
MHTEHCUBHOCTH TOJSPU30BAHHON COCTaBIAIOIIEH H3TOr0 CBeTa K HWHTEHCHUBHOCTHU
€CTECTBEHHOU COCTaBJISIOLIECH.

B3aunmopneiicTBue cBeTa ¢ BellleCTBOM.

Ha weramnuueckyio MJacTUHY HampaBleH IIy4OK YiIbTPapHOIETOBOIO HU3IYUYEHUS
(A=0,25 Mkm). DPOTOTOK MpEKpaIIaeTCcss TP MHUHUMAIHHOW 3aJep)KUBAIOIICH pa3HOCTH
noreniuainos 0,96 B. Onpenenuts paboTy BbIX0/1a 3JEKTPOHOB U3 METaIA.
Ha moBepxHOCTh MeTaJIa MajlaéT MOHOXPOMATHUYECKU CBET ¢ IIMHOW BOJHBI 0,1 MKM.
Kpachas rpanuna ¢otosddexra 0,3 mxm. Kakast nons sHepruu (GoToHa pacxomyercs Ha
COOOIIIEHUE IEKTPOHY KHHETUUECKOW dHEPTUN?
®oton npu 3ddexre Komnrona Ha cBOOOAHOM 3JIEKTpOHE ObLT paccessH Ha yros m/2.
Onpenenuty uMiysbe (B MaB/c), mproOpeTeHHbIN 3JIEKTPOHOM, €CTH dHepTrusi (hoToHa
1o paccestaus Obu1a 1,02 MaB.
®DOoTOH C JIMHOW BOMHBI 15 MM paccessicss Ha CBOOOIHOM 3JieKTpoHe. [[mrHa BOJHBI
paccessHHOTO (hoToHA 16 M. OnpenenuTh yroa paccesHusl.



5)

6)

1)

2)

3)

4)

5)

1)

2)

3)

4)

Onpenenursb SHEPreTUYECKYIO OCBEILIEHHOCTh (0OJIy4eHHOCTh)  3€pKaIbHOMI
MMOBEPXHOCTH, €CJIU JaBJIECHUE, TPOU3BOAUMOE U3nydyeHueM, paBHo 40 mklla. M3nydyenue
[1aJ1a€T HOPMaJIbHO K TIOBEPXHOCTH.
[aBnenue cBera ¢ MHOW BoiHBL 40 HM, NAJarOLIEr0 HOPMAJIBHO HAa YEPHYIO
MOBEPXHOCTb, ]2)aBHO 2 ulla. Onpenenuts ynciao GoTOHOB, Magaronmx 3a Bpems 10 ¢ Ha
momaab 1 MM” 3TO OBEPXHOCTH.
N3iyyenue yepHoro rea.

Uznyuenne ConHLa MO CBOEMY CIHEKTPAJIbHOMY COCTaBy OJHM3KO K H3JIYYCHHUIO
a0COJIIOTHO YEpPHOTOo Tejda, s KOTOPOTO0 MAaKCHMYM HCIYCKaTeIbHOM CHOCOOHOCTH
npuxoauTcs Ha maauHy BoJHbl 0,48 wmkMm. Hailitu wmaccy, tepsemyto ConHuem
€XKECeKYHIHO 3a cueT wusnydeHuss. OLeHuTb BpeMs, 3a KoTopoe Macca CoaHua
ymeHbmuTcs Ha 1%.
[Torox m3mydeHus: abcomroTHO depHOro tena 10 kBT. MakcuMyM SHEpruu H3IIydeHHS
OpuxoauTcss Ha anuHy BojHbl 0,8 MxM. OnpenenuTs IUIOMAAe S H3JIy4aroUlei
MMOBEPXHOCTH.
BcenenctBue M3MEHEHHs TeMIlepaTypbl YEpHOrO0 Tela MAaKCUMyM CHEKTpalbHOU
wiotHocTu cmectwics ¢ 2,4 mxMm Ha 0,8 mMxMm. Kak um BO CKOJIBKO pa3 HM3MEHWIUCH
SHEpreTuYecKkass CBETUMOCTh Tejla W MaKCUMalbHas CHEKTpalibHas IUIOTHOCTb
HSHEPreTUYECKON CBETUMOCTU?
DTajoH eIUHUIIBI CHJIBI CBETA - KaHJela - MPeICTaBIseT cO0O0M MOMHBIN (M3TydaroImuii
BOJIHBI BCEX JJIMH) M3Jydaresb, MOBEPXHOCTh KOTOporo miomaabio 0,5305 MM’ EMeeT
TEeMIIepaTypy 3aTBepJeBaHMs IUIaTUHBIL, paBHyro 1063 °C. Omnpeaenutb MOUIHOCTb
U3ITy4yaTens.
Uznyuenne ConHIIa MO CBOEMY CIHEKTPAIbHOMY COCTaBy OJHM3KO K H3JIYYCHUIO
a0COJIOTHO YEpHOro Teja, Uil KOTOPOr0 MaKCUMYM HCIYCKaTelbHOM CIIoCOOHOCTU
npuxoautcs Ha JumHYy BoaHbl 0,48 mxM. Haiitm Maccy, Ttepsemyro CoinHueMm
€XKECeKyHIHO 3a cueT wusnyuyeHus. OueHuTb Bpems, 3a KoTopoe Macca ConHia
yMeHbIIUTCA Ha 1%.

BosHoBbBIE cBOMiCTBA YacTHLI.
Kakyto »sHepruro HEOOXOAWMO IOMOJHUTEIBHO COOOUIUTH JJIEKTPOHY, YTOOBI €ro
neOpoieBcKas JJIMHA BOJIHBI yMeHbInuiaack ot 100 go 50 mm?
O1eHUTh HAMMEHBIIUE OUTHOKHU, C KOTOPBIMH MOXHO OMPEIEIUTh CKOPOCTh AJIEKTPOHA,
MpOTOHA U IIapuKa Macchl | Mr, eclu KOOpAMHATHl YacTUI[ U IICHTpa IIapuKa
YCTaHOBJIEHBI C HEONPEIEIEHHOCTHIO | MKM.
Bo ckonpko pa3 orminmuarorcs eOpoilieBckas JUIMHA BOJIHBI 3JIEKTPOHA, MPOILIEAIIEro
pa3HOCTh MOTeHIHAaNoB B 1B, u nebpoiineBckast ATUHA BOJIHBI JIEKTPOHA, MPOIIEIIIETO
pa3HOCTh MoTeHIMaaoB B 1kB?
Yactuiia HaxoIUTCS B OCHOBHOM COCTOSSHUM B OJHOMEPHOW MPSAMOYTOJIbHOM
NOTCHIUATBHON sIME MIMPUHON ¢ abCONMIOTHO HempoHunaeMmbiMu creHkamu (0<x <I).
Haiitu BeposTHOCTH TpeObIBaHUS YACTHUIIBI B CPEIHEH YaCTH MOTEHIIUATBHOMN SIMBI.



JlabopaTopHasi paGoTra — 3TO 3aHATHE, B XOJ€ KOTOPOT'O CTYAEHThl OCBAaUBAalOT KOHKPETHBIE
METOJbl ~ M3y4YeHUS  JUCHMIUIUHBL, O00YydYaloTCsl  SKCHEPHUMEHTANbHBIM  CHoco0aM — aHajau3a
NeHCTBUTENILHOCTH, yMEHHUIO paboTaTh C COBpEMEHHBIM o0opymoBaHueM. [Ipu TOArOTOBKE K
nabopatopHoil paboTe HEOOXOAWMO: H3YYUTh WM [OBTOPUTH JIEKIMOHHBIA MaTtepuan 1o
COOTBETCTBYIOIIEH TeMe; H3yUUTh MaTepuallbl y4eOHO-METOUUECKUX Pa3pabOTOK 10 33JaHHOH TeMe,
ynensisi 0co00e BHUMaHKUE pacueTHhIM (pOopMysiam; IPU BBIOJHEHUH JOMAIIHUX PACUETHBIX 3aJJaHHi -
U3YYUTb, IOBTOPUTH TUIIOBBIE 3aJJaHU, BHIIIOJIHSBIIMECS HA AyAUTOPHBIX 3aHITHSIX.

[Ipu HEoOX0AUMOCTH ceayeT oOparaThes 3a KOHCYJIbTalluel K IPernoaaBaTesio.

Tabauua 4. — Ilepeyenn 1a60paTOPHBIX padoT
Ne
n\n

1 2
Ounas dpopma

1 Kypc, 2 cemecTp
dusndeckue n3MEpeHus U 00paboTKa X Pe3yIbTaTOB.
OmnpeneneHre MOMEHTOB WHEPLIUY TBEP/BIX TEJ MO NMEePUOJTy KPYTHIBHBIX KOIeOaHui.
Onpenenenre MOyJIsl CABUIA BPAIIAIOIIErOCs TBEPIOI0 Tela IpU MOMOLIY KPYTHIBHOTO
MasiTHUKA.
Omnpenenenre Ko huiueHTa BI3KOCTH KUIKOCTH 110 Metoay CTokca.
Uccnenosanue none3noit MmomnHocty U K111 ncToOuHMKA MOCTOSIHHOTO TOKA.
I'pagyupoBanue TepMonapel.

Tembl 1abopaTOpHBIX padoT

OO W |INF

2 Kypc¢, 3 ceMecTp
OmnpeneneHre OTHOMICHUS 3apsja SJIEKTPOHA K €ro Macce METOJIOM MarHeTpOHa.
N3ydenue pacnpeneneHuss MAarHUTHOTO MOJISI COJIEHOUAA U ONPEEIIEHUE €ro
VUHIYKTHUBHOCTH.
N3yuenne nossipusanuu cBera.
W3ydenue siBneHuii, 00yciaoBIE€HHBIX AU(paKinen.
TemnoBoe N3IIydyeHNe U €ro XapakKTepUCTHUKHU.
OrnpezienieHne MacChl AJIEKTPOHA U pajinyca epBoil bopoBckoit opOUTHI aToMa BOIOPO/IA.

OO W N (B

MeTtoauyeckue yKazaHusi K BbINOJHEHUIO J1a00paTOPHBIX padoT:

1) I'natiok, B.C., SIposa, O. IO. (mox pen. 1okTopa TeXH. Hayk, mpogeccopa Mopozoa H
H.). JIaGopaTopHbIii MpakTHUKyM MO MEXaHUKE U MOJIEKYJISpHON (u3uke [DIEeKTpOHHBIN pecypc]:
3JIEKTPOHHOE y4eOHOe 1mocobue no JuciumiInge «Pu3uka» i CTyIeHTOB-0aKalaBpOB TEXHHUUECKUX
HamnpaBlieHUH U crienuanbHocTeil. — Mypmanck: U3n-so MI'TY, 2013. - 191 c.

2) I'natiok B. C., Mypamosa 3. @., (mox pea. J0KTopa TeXH. HayK, podeccopa Mopo3oBa
H. H.). JlaGopaTopHblii NpakTHUKyM IO 3JIEKTPUYECTBY M MarHeTusmy. [DNEeKTpOHHBIA pecypc]:
3IIEKTPOHHOE Y4eOHOe 1mocobue Mo JTucHUILIMHE «DPU3UKa» JJIs CTYICHTOB-0aKalaBpOB TEXHUUYECKUX
HalpaBJIeHuM U cnenuanbHocTe. — Mypmanck: U3n-so MI'TY, 2014. — 200 c.

3) BrnacoB A. b., Mopo3os H. H. MeToa. pekoMeHaluu 1O BBIMOJIHEHHIO JJAOOPATOPHBIX
paboT no kypcy obmei ¢puszuku. — Mypmanck, MBUIMY.

Bomnpocsl k 3ammTe J1a00paTOPHBIX padoT:
1 kype, 2 cemectp.
JlabGoparopHasi padora Nel
«PusnyecKkue u3MepeHust 1 00padoTKa UX Pe3yJbTaTOB»

1. Kaxkne n3mepenns Ha3pIBarOT NPSMBIMU U KAKUE — KOCBEHHBIMU?
2. Urto npeacTaBisioT co0oi abCOMOTHASI U OTHOCUTENbHAS TTOTPEITHOCTH?
3. Kakass morpemHocTh TOKa3bIBa€T TOYHOCTh H3MepeHHi? Yem 0OYCIOBICHO TMOSBICHHE

CHUCTEMAaTUYECKUX MOTPEITHOCTEH?
4, Kakue norpemHocT Ha3bIBAIOT CAyYaHBIMU? YKaXUTE UX UCTOYHUKHU.



S. Kak omnpenenstor cuCTeMaTHYeCKy0 IOIPEUTHOCTh B MIPSIMBIX U3MEPEHUSX?
6. Uro Ttakoe nmpomax? Kak MOxkHO ero oOHapYyKUTh?
7. Jl1st 9ero u3MepeHue MpoBOIAT HECKOIBKO pa3?
8. Uro o3HayvaeT Kiacc TOUHOCTH npubdopa?
9. 3anummure pe3yabTaT U3MEPEHUH B BHJIE IOBEPUTEIHLHOTO HHTEPBAJIA.
10. Ilo xakoit ¢opmyne pacCUMTHIBAIOT CpelHee KBaJIpaTUYECKOEe OTKIOHEHUE CIydailHOM
BEJTUYUHBI?
11. B kakux ciydasx pOCT YHCJIa M3MEPEHUH HE MPUBOAUT K YBEIMUEHHUIO ToyHOCTH? Yem
00yCJI0BJIeHa OTPEIIHOCTD B ATUX CIy4asx?
12.  Jlnsg gero ucnonb3ytoT koddduiment CteroaeHTa? Uem onpenensiercs ero 3HaueHue?
13.  Kak paccuuThIBalOT JOBEPUTEIBHBIN HHTEPBAI MIPH MPSMbIX U3MEPCHHUSIX ?
14.  Kakum oOpa3oM HaXxOJsAT OTHOCUTEIHHYIO MMOTPEIIHOCTh Pe3yJIbTaTa KOCBEHHBIX U3MEPEHUN?
JlabGoparopHasi padora Ne2
«OmnpenesieHHe MOMEHTOB HHEPIUH TBEPABIX TeJI MO MEPHOAY KPYTHIBLHBIX KOJIedaHuiD»
1. BriBoa nuddepennnansHoro ypaBHeHus rapMoHu4eckux konebanuil. [lepuon koneGanmii.
2. JlnHaMuKa BpaIIaTeIbHOTO JBMKEHUS aOCONIOTHO TBEPAOIrO TeJa: MOMEHT CHJIBI, MOMEHT

UHEepUUH (MaTepUalbHOW TOYKH, CHCTEMbl MaTepHAIbHBIX TOYEK, CIUIOIIHOIO Tela), Teopema
IIITeiinepa, BEIBOA MOMEHTA HHEPLUH JUCKA.

3. OCHOBHOE ypaBHEHHUE IMHAMMKH BPAIATEIbHOTO ABMKEHHS aOCOIIOTHO TBEPJIOTO Tea.

4. Hedopmarus: onpenerenne, BUIbI aeopmanmu, aOCOMOTHAS U OTHOCHUTENbHAS Ae(opMarium,
3aKkoH ['yka npu pa3nuyHbIX BUAaX AeGopMaluu.

S. BriBog muddepeHmansHOro ypaBHEHUsT KPYTHIIBHBIX KOJIeOaHM aOCOIOTHO TBEPJIOTO TEIa.
6. BriBoJ meproaa KpyTHIIBHBIX KoJIeOaHUIl aOCOMIOTHO TBEPIOTO Tela.

7. BrIiBoJ pacueTHO# GOpMYIIBI JUIE HICKOMOTO MOMEHTA MHEPIIHH Tela.

JladopaTopnasi padora Ne3
«OmnpenesieHue MOIYJIfl CABUIa BPAalIalOUIerocsi TBEPAOro Teja MpHu NOMOIIM KPYTHJIBHOIO
MAaSITHUKA»

Onpenenenue nedhopmanuy, ynpyras 1 Heynpyras fedopmanuu, Majibsle 1ehpopmalny,

Bunel nedopmariuu, noustue abCoIOTHON M OTHOCUTENBHON AeopMaryi.

3axoH ['yka mpu ManbIx aedopMarusx.

3akon ['yka npu ynpyroii Masnoit nepopmaniuu casura. Gu3nueckuii CMbICT MOIYJIS CABHUTA.
3akon ['yka mpu ympyroit manmoil aedopmanuu KpydeHus. Du3nyUecKHil CMBICT MOIYIS
Kpy4EHUS.

6. CBs13p MEXly MOAYJIEM KPYYEHHS U MOJYJIEM C/IBUTA.

7. JluHamMMKa BpalaTeIbHOTO JBM)KEHHS a0COJIOTHO TBEPAOrO Tejla: MOMEHT CHJIbl, MOMEHT
UHEepIUH (MaTepUalbHOW TOYKH, CHCTEMbl MaTepHAIbHBIX TOYEK, CIUIOIIHOTO Teia), Teopema
[ITernepa,

agrwdE

8. OCHOBHOE ypaBHEHHE IMHAMHKH BPAIAaTEIbHOTO ABM)KEHHS aOCOIIOTHO TBEPJIOTO Tea.

9. BriBon nuddepeHnnanbHOro ypaBHeHNUs KPYTUIIbHBIX Kosie0aHuil a0COIIOTHO TBEPOTO Tena.
10.  BmIBoa mepuona KpyTHIBHBIX KoJeOaHH aOCOIIOTHO TBEPOTO Tea.

11.  BsiBoa pacueTHOM GopMyIIbl 4711 MOYJIS KPYUYEHHUS U MOJIYJISl CABUTA.

JlaGopaTopHas padora Ned
«Omnpenesienue k03¢ GuIHEHTA BA3KOCTH KUIAKOCTH 110 MeToay CTtokcay

1. OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIpHO-KHHEeTHYecKor Teopun BemecTB (MKT).

2. Kakue mnpouecchl Has3biBaloT “sgBiueHHs nepeHoca”? HazoBute wusBecTHble Bawm sBieHus
nepenoca. Kakas ¢puznueckas BenrunHa NEPEHOCUTCS B KKJIOM U3 3TUX SBJICHUN?

3. OOBsicHUTE MEXaHU3M IIEPEHOCa UMITYJIbca B razax ¢ Touku 3penust MKT.

4, 3anummuTe (BeiBenutTe) hopmyiy 3akoHa HproToHa /17151 BA3KOTO TPEHUS.

5. JluHamuueckass BS3KOCTh (KOO(PQPUIIMEHT BS3KOTO TPEHHs) Ta30B U JKUIAKOCTEH, €IUHUIIBI

U3MEPEHMS, 3aBUCUMOCTD OT TEMIIEPATYypPHI.



6. BriBenute pacuetnyo popMyiny A onpeaenaeHus KoddhduiuenTa BI3KOro TpeHUs KUAKOCTH
o merony Crokca.
7. 3aBUCUT M BeJMYMHA KOA(PUIMEHTA BA3KOTO TPEHUS JKUIAKOCTEH OT BEIMYHMHBI YCKOPEHUS
cBOOOHOIO NajieHus?
JlabopaTopnasi pabora Neb
«HUccaenoanue nmojiezHo MmomHocTy U KIIJI ncrounnka»

1. Cuia ToKa, IUIOTHOCTh TOKA. ENMHUIIBI X U3MEpEeHUs, 1aTh ONPECIICHHE.
2. VYcnoBre BOZHUKHOBEHUS U CYIIECTBOBAHUS AJIEKTPUUECKOT0 TOKA. MICTOUHUK TOKa.
3. Croponnue cuibl, ux npupoga. IJC u BHyTpeHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA, HMX

n3Mepenue. DU3NUECKUU CMBICT AJIEKTPOJBIXKYIIECH CHIbL, JEHCTBYIOIIEW B I€MU, Pa3HOCTH
noteHnuanoB. [louemy HanpspkeHHE SBIISIETCS 000OIICHHBIM OHITHEM Pa3HOCTH TOTEHIIUAIOB?

4. 3akon Oma i1 HEOJHOPOJHOTO YydYacTKa ILeNH, IS OJHOPOJHOIO YydacTKa UenH, AJis
3aMKHYTOH 1enu, B auddepenunansHoi hopme (3akon Oma B nuddepeHmanbHoi popme BBIBECTH).
5. 3akon Ixoyns—Jlenna B quddepenunansHoi opme (BBIBECTH).

6. Momuocte u KIIJ[ ucTOuHMKAa TOKa, IMOJE3Hast MOUIHOCTb, MOIIHOCTb IOTEPH, MOJIHAS
MOIIIHOCTh UX 3aBUCUMOCTb OT COIPOTHBIICHUS U TOKA LIEeTIH (BBIBECTH).

7. BriBectu dopmyiy 3aBucumoctr KI1/I ncTouHMKA OT CHITBI TOKA M COTIPOTHBIICHUS LIETIH.

8. [Ipy kakoM BHEIIHEM M BHYTPEHHEM COINPOTHUBIECHUU TMOJE€3Has MOIIHOCTh Oyjaer
MakKCcHUMaJibHa?

JlabGopaTopHas padora Ne6

«I'pagynpoBka TepMonapb»
KoHTakTHBIE SBICHUS.
PaGota BbIX0/a 3EKTPOHOB U3 METAJUIOB U MOJIYIIPOBOJHUKOB.
KonTtakTHas pa3HOCTh NOTEHIMATIOB. [ [pU4nHBI €€ BO3HUKHOBEHHSI.
3akoHsl Bosbra.
OnumuTe npupoay BO3HUKHOBeHUS TepMo-IJ1C u MeTo ee onpeaesieHus.
BeiBog popmynsl 1t onpeaenenus tepmo-O/1C.
VnensHas Tepmo-2J1C u ee puznueckuii CMBICIL.
Tepmonapsl ¥ X IpUMEHEHHUE.
Tepmoanexktpuueckue sBieHus (3eedexa, [lenpThe, ToMCOHA) M UX MaTeMaTHYecKas 3aluCh.

©CoNok~wWNE

2 Kypc, 3 ceMmecTp.

JlabopaTopnasi padora Nel
«OmnpenesieHne OTHOLLIEHHS 3aps/ia 3J1eKTPOHA K ero Macce MeT0I0M MarHeTPOHAa»
MarauTtHoe 1oJje 1 ero XxapakTepUCTUKH.
JIMHUY MarHUTHOW MHAYKIUH (IIPAaBUIJIO MPABOTO BUHTA).
3akon buo-Casapa-Jlamiaca. MaruuTHoOe ToJie JBMIXKYIIETOCS 3apsija.
[Touemy snexkTpuyecKkuil 3apsia MO CBOMM MAarHUTHBIM CBOMCTBAM SKBUBAJIECHTEH JJIEMEHTY
TOKa‘7 Cuna Amriepa, HallpaBJIeHHE CHIIbI AMIiepa.
5. Cuna Jlopenna, HampaBieHue cuwibl JlopeHna. YBenuuuBaeTcs JM DHEPIUs YaCTHIIBI,
nonajaromiei B MarHuTHoe moje? Yemy paBHa padota cuiibl JlopeHa?
6. 3aBUCUMOCTh TPACKTOPHHU JBMXKEHUS 3apsSKEHHBIX YaCTHIl B MATHUTHOM I10JI€ OT yIJIa HaKJIOHA
BEKTOpPa CKOPOCTH YacCTHUIbl K BEKTOPY MarHUTHON MHIyKIuH. BoiBoa dopmyn mist BeIYHCIEHUS
napaMeTpoB TPAEKTOPUH (paauyc, MEPUO/, YaCTOTa, IIar BAHTOBOW JIMHUY).
7. BriBectu popmyny nns ompeneneHHs] OTHOIIEHUS 3apsiia 3JIEKTPOHA K €ro Macce '"MeToJoM
MarserpoHa'.

NS

JlaGopaTopHasi padora Ne2
«H3y‘leﬂl/le pacnpeacJaicHuss MArHUTHOIO IMOJISE COJICHOU/IaA U ONIPEACJICHUE €0 UHAYKTUBHOCTH»
1. Pamka ¢ TokoM (Kak BBIOMpAeTCs MOJOKHUTENbHAs HOPMaJlb K MOBEPXHOCTU PAMKH C TOKOM,
BPAIIAIOIINAN MOMEHT CHJI, BEKTOP MarHUTHOTO MOMEHTA PAMKH C TOKOM).



2. MarHuTHOE TOJIe U €ro XapaKTepPUCTUKU. JIMHUM MarHUTHOW WMHAYKIUH (IIPAaBUJIO MPaBOTO
BUHTa). HanpskeHHOCTh MAarHUTHOTO TIOJISL.

3. [IpuHIHUI cyneprno3uuyu MarHuTHBIX IOJICH.

4. MarHuTHas IPOHUILIAEMOCTh CPEJIbI.

S. 3akon buo-Capapa-Jlamiaca (BbIBOJ HaIlpsHKEHHOCTH MAarHUTHOIO TOJS MPSMOJIMHEHHOTO
IIPOBOJIHMKA, KPYTOBOT'O TOKA).

6. Hupkynsanus BEKTOpa MHIYKIUU MarHUTHOIO IOJIS IO 33JJaHHOMY KOHTYpY. 3aKOH IOJHOIO
TOKa.

7. [ToTox BekTOpa MHAYKIIMM MAarHUTHOTO IMOJIsI (MArHUTHBIN MOTOK) (B ClIy4asX OAHOPOJHOTO U
HEOJHOPOAHOI'O MAarHUTHBIX MOJIEH ).

8. Conenoup. BoeiBectu (opmMynsl i pacyeTa MarHUTHOW WHAYKIUH BHYTPH M CHApYXH

0ECKOHEYHO JJIMHHOTO coyieHOnaa. BeiBecTu (opMyIibl uisi pacueTa MAarHUTHOW MHAYKIMU BHYTPHU U
CHApYXU COJICHOMJA KOHEYHOM JIJINHBI.

9. MarauTtHas MHAYKIUS ¥ UHIYKTUBHOCTH COJICHOUAA U Topouza (BeIBOJI). PU3NYECKUI CMBICI
WHYKTUBHOCTH.
10. Nunykuuvonubii  Tok. IlpaBuno Jlenna. 3akoH ssekTpoMarHuTHOM wuHAyKuuu. OJJC
CaMOUHIYKITUH.

JlabopaTopnasi padora Ne3
«M3y4eHune noasipu3anum CBeTa»
1. [Tonspusanusa cBera. ECTECTBEHHBIM M NOJSIPU30BaHHBIM CBeT. IIIOCKOCTH moOJIApU3aIuu.
Crenenp mnomspuzanud. Moryr M OpPOAOJIbHBIE BOJHBI  OBITh  IUIOCKOIOJISPU30BAHHBIMU?
[lepeuncnure criocoObI MOTYYEHUS TOISIPU3OBAHHOTO CBETa?

2. 3akoH Mamntoca (BbIBOJ).

3. [longpuzanus npu OTpaXCHUM M IPEIOMIIEHUM Ha TPAHULIE ABYX JAMUAJIEKTPUKOB. 3aKOH
bprocrepa.

4. JIBoiiHoe nyuenpenomiieHue. AHu30Tpomnus BemecTB. OObBIKHOBEHHBIM UM HEOOBIKHOBEHHBIN
ayuu. OnTuyeckas Ocb KpUcTaa.

S. [Tongpuzannonusie npu3mMsl (npu3Ma Hukosnst) u nonaspous! (IMXpousm).

6. Bpamenne miockoctu nossipusanuu. ONTHYECKH aKTHBHBIE BelecTBa. OT 4ero 3aBUCHUT YTroJl

IMMOBOPOTA MIOCKOCTH MOJISIPU3AlHUU ITPU ITPOXOKACHHUUN CBECTA YEPE3 ONITUUCCKH aKTHUBHOC BGHICCTBO?

JlaGopaTopHas padora Ned

«M3y4eHnune siBJIeHU, 00yCJIOBJICHHBIX TU(pPaKIHen»
1. BonHoBas onrtuka, pamku ee npumeHeHus. [udpaxuus cBera. YcioBue, NpU KOTOPOM
HaOmronaercs qudpakuus. [Ipuanun [Noiirenca-dpenens.
2. Meton 308 ®@penens (moapoOHO, BKIIOUas IUIOMIAAs M-i 30HBI DpeHens, paauyc BHEUIHEH
IpaHUIBl M-i 30HBI DpeHens U aMIUIUTYy Pe3yIbTUPYIOIIEro KoJIeOaHusl B IPOU3BOJIBHON TOUKE).
3. Hudpakus @Dpenens (audpakuus B CXOASMUXCS Jydax) - Jaudpakuus Ha KpPyrioMm
oTBepcTUH, Tudpakuus Ha qucke. Uem ompenensercs, Oyaer jau 4uciao 30H OpeHensi, OTKPhIBAEMBIX
OTBEPCTUEM YETHBIM WJIM HEYETHBIM.
4. Hudpaxius Opaynrodpepa (qudpakuus B HapasieNbHbIX JIydax). YCIOBUS AU(PPAKIUOHHBIX
MaKCHMyMOB U MUHUMYMOB. Jludpakuusa Ha nudpakiroHHON peuieTke. YciaoBUS AUGPAKIIMOHHBIX
MaKCUMYMOB 1 MUHHUMYMOB /ISl TU(PPAKLIMOHHOM PEIIETKU MPU HOPMAILHOM M HaKJIOHHOM IaJeHUU
CBeTa.

5. CrioHTaHHOE M BBIHYKJEHHOE U3ITyUeHUE.
6. [IpuHnum paboTH M YCTPOMCTBO Jlazepa.
7. CaoiicTBa J1a3epHOT0 H3Ty4eHUs. THUIIBI U UCTIOIH30BaHHE JTA3€POB.

JlabGoparopHasi padora NeS
«TemioBoe u3JIyyeHHe U €ro XapaKTePUCTUKI»
1. TennoBoe uznydenre. OCOOEHHOCTH TEIIOBOTO U3TYyYCHHUSI.



2. CrnektpanbHas IUIOTHOCTb DSHEPreTUYECKOM CBETUMOCTH II0 YacTOT€ W JJIMHE BOJIHBI.
OHepreruyeckass cBeTUMOCTh. CreKTpanbHasl MOTJIoIaTeNbHass M OTpakaTellbHas CIIOCOOHOCTb.
UYepHuoe Teno.

3. 3akon Kupxroda u cneacrBus u3 Hero.

4. [Toka3aTh Ha PHCYHKE KaK pacIpelessieTcsl MO CHEeKTPY SHEPrus H3JIydeHHs aOCOJIFOTHO
YEpHOTO TeJia 7Sl TaHHOM TeMIlepaTyphl.

3) Kakas remneparypa Ha3biBaeTcsl 3HepreTuueckoil? LiBeToBoi? SpkocTHOi?

6 3akon Credana-bonpimana

7. 3akoH cMenieHus Buna.

8 ®opmyina Panes-Jxunca.

9 KBantoBas rumnoreza Ilmanka. @opmyna Ilnanka [ CHEKTPAIBHOW — IUIOTHOCTH
SHEPreTUYecKOi CBETUMOCTH YepHOro Tena. Beipasuts I, 1 yepes I, 7 .

10. Hcnonb3ys ¢popmyny Ilnanka, BEIBECTH 3aKOHBI, OMUCHIBAIOIINE TEIJIOBOE U3ITyUCHHUE.

JlaGopaTopHas padora Ne6
«OmnpenesieHHe Macchl 3JIEKTPOHA U paauyca nepsoii bopoBckoi opoOUTHI aTOMa BOAOPOAA»

1. Jucnepcus nokaszarens npesoMiieHus Bemectsa. [Ipenmomnenne ceeta B npuzme. HopmanbHas
Y aHOMaJIbHasl IUCIIePCHSL.

2. CHexTpbl UCITYCKAHUS U UX THUIIBI.

3. OmnswiTel Peszepdopna mo paccesHuto o-yactun. Mopens aroma Pesepdopna (muianeraphas
MOJICIIb), €€ TPOOJIEMBI.

4. CrHekTpsl M3JIy4E€HHS aTOMOB. OMITMPUYECKHE CepHAIbHBIC (OPMYNBI CHEKTpa BOIOPOJA:

Jlaitmana, banpmepa, Ilamena u ap., o6o0mennas popmyna banemepa. KakoB ¢usuyeckuii cMbici
Yucesl m U n B 00001IeHHo# Gopmyre baibemepa.

5. [Tocrynater bopa. Monens aroma Pesepdopna-bopa: pannyc 60poBckoil opOUTHI, dHEPrUs
AJIEKTPOHA B BOJOPOMNOA00HOM cucteme (BbiBoN). [IpoTuBopeuns u Hepoctatku Teopun bopa.

TpeboBanus K pe3yJbTaTaM padoThbl, CTPYKTYpPe U COAePKAHUIO 0TYETA

JIaGoparopHas paboTa — HeOOJIBIION HayyHBIN OTYET, 000OIIAIOIINNA TPOBEIEHHYIO CTYAEHTOM
paboTy, KOTOPYIO MPEACTABIISIIOT ATl 3alUTHI AJIS 3alUTHI IPETIOAaBaTENIo.

B oT4er mo 1adoparopHoii padoTe NOMKHBI ObITh BKJIIYEHBI CJI¢AYIOIIHE IyHKTBI:
1) TUTYJBHBIH JIUCT;

2) 1eJIb PabOTHI;
3) KpaTKHe TEOPETUIECKHE CBEICHHS,
4) OIHCaHME HKCIIEPUMEHTAIBHOM YCTAaHOBKH U METOAMKH SKCIIEPUMEHTA;
5) HKCIIEPUMEHTAIbHBIE PE3YIIbTATHI;
6) aHaJIN3 Pe3yJIbTaTOB PabOTHI;
7) BBIBOJIBI.
TpeGoBanus K coiepPKAHUIO OTAEJbHBIX YacTel 0TYeTA N0 JadopaTopHOi padore:
1) Hazpanue naboparopHoil paboThl MPUBOAUTCS O€3 clI0Ba TeMa U B KaBBIUKH HE 3aKJIFOUAETCSl.
2) Lenp pa®oThl AOMKHA OTpaXkaTh TeMy JIabOpaTOpHOU paboThI, a TakKe KOHKPETHBIE 33j]auH,
MIOCTaBJICHHBIE CTY/ICHTY Ha MEPHO/I BHIIOJIHEHHS PaOOTEHI.
3) Kparkue Teopermueckue cBeleHHMs. B 3ToM pasnene H3araercsi KpaTKOE€ TeOpeTHYecKoe

OIMCaHKE U3Y4aeMOro B pabOTe SIBIICHUS HITH MPOIECCa, TPUBOIATCS TAK)KE HEOOXOTMMBIE pAaCUETHBIE
dopmynbl. Marepuan pasjena He JOJDKEH KOIMHUPOBATh COZIEPIKAHUE METOAMYECKOTO MOCOOMS WIIH
y4eOHMKAa TIO JaHHOW TeMe, a OTrpaHMYMBACTCS W3JI0KCHHEM OCHOBHBIX IOHATHH M 3aKOHOB,
pacyeTHbIX (Qopmys, TabmuL, TpeOyoImMXcs Uil JanbHeWmed oO0pabOTKM  MOJyYeHHBIX
IKCTIEPUMEHTANBHBIX PE3yIbTaTOB.

4) Onucanue 3KCIEepUMEHTATbHOW YCTAaHOBKM M METOJHMKH JKCIepuMeHTa. B naHHOM pasnene
HPUBOJUTCS CXEMa 3KCIICPUMEHTAILHON YCTAHOBKH C OMHCAaHHEM €€ PadOTHl U MOJAPOOHO M3JIaraeTcs
METOMKA MTPOBEACHUS SKCIIEPUMEHTA, MTPOIECC MOTYUCHHUS JAHHBIX U CIIOCO0 X 00pabOTKH.



5) DKCrepuMEHTANIbHBIE ~ pe3yibTaThl. B 3TOM  pa3jene MTPHUBOIATCS HEMOCPEACTBEHHO
pe3ynbTaThl, TOJYYCHHBIE B XOJI€ TpPOBEICHHs jJabopaTopHbIX padoT. OO0s3aTeNbHO HEOOXOIUMO
OIICHHUTH MOTPEIIHOCTH U3MEPEHUH.
6) AHamu3 pe3ynbTaToB paboThL. Paszmen oTueTa MOMKEH COAEpKaTh MOJPOOHBIA aHAIW3
MOJIYYEHHBIX PE3YJIbTaTOB, WHTEPIPETAIMIO JTUX PE3yJbTaTOB HAa OCHOBE (DM3MUECKUX 3aKOHOB.
Crnemyer CpaBHUTb MOJTyYEHHBIE PE3YIbTAThI C M3BECTHBIMH JIUTEPATYPHBIMU JTaHHBIMHU.
7) BeiBompl. B BBIBOJaX  KpaTKO — WM3JIAralOTCs  pe3yabTaThl  pabOTHI:  IMOJYYCHHBIC
AKCIEPUMEHTAIBHO WIIM TEOPETHUSCKH 3HAYCHUST (PU3MUECKUX BEIUYMH, UX 3aBUCHUMOCTH OT YCJIIOBHUI
OKCIIEPUMEHTA, VYKa3bIBAETCS WX COOTBETCTBHE WM HECOOTBETCTBHE (DU3UYECKHM 3aKOHaM,
BO3MOXKHBIE IPUYNHBI HECOOTBETCTBHSI.

JlommyckaeTcsi odopMIIeHHE OT4YeTa MO J1abopaTOpHON paboTe TOIBKO B AJICKTPOHHOM BUJIEC
cpenctBamu Microsoft Office.

3. MeTtoanuyeckue peKOMEHIAIUM M0 OPraHU3alMN CAMOCTOSITEILHOI padoThI

VYcneumHoe OCBOGHHME KOMIETEHIMH, (OpMUPYEMbIX YUeOHOM JHUCHUIUIMHOM (MOayis),
IpeAIoaracT ONTUMAJIbHOE HCIOIb30BaHUE BPEMEHH JUI CAMOCTOSATEIILHOM paOOTHI.

CamocrositenbHas paboTa 00ydaromerocs - AeATeNbHOCTb, KOTOPYIO OH BBINOJHSACT 0e3
HETIOCPECTBEHHOTO YYacTHs MpenojaBaresisi, HO IO €ro 3aJaHuio, MOJ €ro pPYKOBOJACTBOM H
HaOmroneHueM. OOyuaromuiics, o0JafaroUIMii HaBBIKAMU CaMOCTOSTEIbHONM paboThl, aKTUBHEE U
riry0ke ycBanBaeT yueOHBIH MaTepuai, OKa3bIBA€TCs JIydllle MOATOTOBIEHHBIM K TBOPYECKOMY TPYAY,
K CaM00OPa30BaHMIO U MPOJOJKEHUIO O0yUCHHSI.

CamocrosrenbHas paboTa MOXKET OBITh ayIUTOPHOH W BHEAYAUTOPHOW. ['paHUIBI MEXIy
STHMH BHJaMU pabOT OTHOCHTENIBEHBI, @ CAMHU BH/IBI CAMOCTOSTEIBHOM PaOOTHI IEPECEKAIOTCS.

AyIUTOpHAs CcaMOCTOSTENbHAs paboTa OCYMIECTBISIETCS BO BPEMs MPOBEACHUS Y4EOHBIX
3aHATHH 10 JUCHUILIHHE (MOJYIIO) 110 3aJaHHUIO TIperoiaBarensi. Briroyaer B ceds:

- BBIIIOJIHEHUE CAMOCTOATENbHBIX paboT, ydacTHe B TECTUPOBAHUMY;

- BBIIIOJIHEHUE KOHTPOJIBHBIX, IPAKTUYECKUX U JTa0OpAaTOPHBIX padoT;

- peuIieHue 3aja4 ¥ yrnpaxHeHU, cocTaBlIeHne rpapuueckux U300pakeHul (CXeM, Tuarpamm,
TAOJIHIL | T. 11.);

- paboTy CO CIIPpaBOYHOM, METOINYECKOM, CIIEIIMAILHOM TUTEPaTypOii;

- opopmIIeHHE OTYETa O BBIIOJHEHHBIX PaboTax;

- MIOATOTOBKA K TUCKYCCHUH, BBIIIOJHEHUS 3aJaHUI B JIEIOBOM UIPE U T. 1.

BueaynutopHas camocTosdTenbHas pabotra (B Oubnuoreke, B mnaboparopun MI'TY, B
JIOMAIITHUX YCJOBHUSAX, B CIEIUAIBHBIX MOMEHICHHUSIX IS CAaMOCTOATENIbHOM padoTel B MI'TY u T. 11.)
ABJISIETCA TeKylled o0s3aTeNbHOW paboTol HaJl yueOHBIM MaTepuanoM (B COOTBETCTBHM C paboueit
IpOrpaMMoii), KOTopas He MperoyiaraeT HEMOCPEICTBEHHOTO U HEMPEPhIBHOTO PYKOBOJCTBA CO
CTOPOHBI MPENO1aBaTENS.

BHeaynurtopHas camocTosiTesibHas paboTa MOXKET BKJIKOYATh B ceOsl:

- MOATOTOBKY K ayIUTOPHBIM 3aHATHIM (JEKLHSIM, MPAKTUYECKUM 3aHATHUAM, J1a00paTOPHBIM
paboTam U 1p.) ¥ BBIIIOJIHEHNE HEOOXOANMBIX IOMAIITHUX 3a/1aHuM;

- paboTy Hag OTAENbHBIMH TE€MaMH JMCHUIUIMHBL  (MOJYJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYEHUE B COOTBETCTBHHU € pabouell mporpaMmoii;

- TpopaboTKy Marepuana M3 MEepeyHs OCHOBHOM M JIOMOJHUTEIBHOW JUTEpaTypbl IO
JTUCIUIINHE, 10 KOHCTIEKTaM JIEKIINH;

- HamucaHue pedeparoB, JOKJIAAOB, 3CCE, OTYETOB, MOJrOTOBKA MYJIbTUMEIUIHBIX
Mpe3eHTAalUi, COCTAaBICHHE IJIoccapus U Jp.;

- TIOJArOTOBKY KO BCEM BHUJAM IPAKTUKU U BBIIIOJHEHUE 3aJaHUN, NMPEAYCMOTPEHHBIX MX
pabounmMu MporpaMMaMu;

- BBINOJIHEHHE KYPCOBBIX padoT (IIPOEKTOB) U pacueTHO-TpapuuecKux pador;




- OJIFOTOBKY KO BCEM BUJaM TEKYIIETO KOHTPOJIS, IPOMEKYTOUHOU U UTOrOBOM aTTECTallH, B
TOM YHCJE BBIOJIHEHWE U TOJTOTOBKY K MpPOLEAYpe 3allUThl BBITYCKHON KBalu(UKALUOHHON
paboThI;

- ydyacTHE B UCCIIEJOBATEIbCKON, MPOEKTHOW U TBOPYECKOW JEATENIBHOCTH B paMKax
M3y4aeMOU TUCIMIUIMHBI (MOJYJIA);

- MOJArOTOBKA K YYacTHIO B KOHKYypcaxX, OJIMMIIHAIaX, KOHPEepeHusAX, padoTa B CTyI€HYECKUX
HAyYHBIX OOIIECTBAX M KPYKKaX;

- Jpyrue BUJIbI CAMOCTOSTEIbHON PaOOTHI.

CopepxaHre CaMOCTOSITENIBHON pabOTHI ompenersercss padodeil MmporpaMMol AWCIUILTMHBI
(Momyns), npaktuku, nporpammoi 'MA. 3amanus 1y caMOCTOSITENIBHOW pPaOOTHI UMEIOT YETKHE
KaJICHJITApHBIE CPOKHU BBITIOJIHEHHUSI.

Boimonnenue 1000ro  BuAa  CaMOCTOSITENIbHOM  pa®OThl  MpeArnojaraeT MPOXOKICHHE
00yyJaroumMcs CiaeayIMMuX ITANoB:

1. Onpenenenue mean CaMOCTOSITEIIBHOW PaOOTHI.

2. Konkperuzaius mo3HaBaTeIbHOM (MMPOOJIEMHON WM MPAKTUYECKOW) 3a/1a4u.

3. CaMool1IeHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe MO PEIICHUIO0 MOCTABJICHHON WIN
BbIOpaHHOM 3aJ1auH.

4. Boibop azmexkBaTHOro croco0a AeWCTBU, BEAYHIEro K PEIICHUIO0 3aJadyu (BbIOOp MyTed u
CPEJICTB JIJIsl €€ PEIICHHUS ).

5. [InanupoBanue (CaMOCTOSTENILHO WU C IOMOUIBIO MpPENoAaBaTessi) CaMOCTOSATEIbHOM
paboTHI 1O PELISHUIO 3aauH.

6. Peanuzanus nporpaMmbl BBIIIOJTHEHHS] CAMOCTOSATEIHLHON PaOOTHI.

7. CaMOKOHTpPOJIb  BBHITIOJIHEHUSI CAMOCTOSITEILHOM  pabOoThl, OICHUBAHWUE MOJIYYCHHBIX
pE3yNIbTaTOB.

8. Pednexcus codcTBeHHON y4eOHOMN AEATEIBHOCTH.

Ta6auna 5. — IlepeyeHb TeM I CAMOCTOSITEIbHOTO H3YYeHHUS

KoanuecTBO 4acos,
BbIIeJIsIEMbIX HA BH/IbI
y4eOHoi1 padoThI 1O
dopmam o0yuenus
Ounas
CPC

Copnep:xanue pa3ienoB (MoayJieii), TeM I CHUILTHHbBI

1 kypc,
2 ceMmecTp

KunemaTnka noctynareibHOro U BpalmaTeJIbHOI0 IBHKEHHUSI.
OCHOBHBIE KMHEMATHYECKHE XapaKTEPUCTHKH  KPUBOJUHEHHOTO
JBUKEHHUSI: CKOPOCTh M yCKopeHue. HopmanbHOEe M TaHTE€HIMAIbHOE 10
yckoperue. KuHemaTwka BpamareIbHOTO  JIBIDKCHHS:  yrJoBas
CKOPOCTb U YIJIOBOE YCKOPEHHUE, UX CBS3b C JIMHEHHON CKOPOCTBHIO U
YCKOpPEHUEM.

JAMHaMHKa MOCTYNATEJbHOI0 ABHKEHH.

WNHepuumanbHble CHCTEMBI OTCYETa U NEpBhI 3ak0oH HeroToHa. BTopoit
3akoH Hprorona. Macca, MMIynbC, cula. YPaBHEHHE JABUKCHUS 10
MarepualibHON Touku. Tpetnit 3akoH HpIOTOHA M 3aKOH COXpaHEHUS
UMITyJIbCa. 3aKOH BCEMUPHOrO TAroreHus. Cunbl TpeHHs. 3aKOHBI
COXPAHEHHUs HMITYJIbCa ¥ TIOJJHOM MEXaHUYECKON SHEPIUH.

JAMHaMHKa BPAIATEe1bHOI0 IBUKECHUS.

MoMeEHT UMIyIbCa MATEPUATBHON TOYKM M MEXAHUYECKON CHCTEMBI.
MowmeHT cuibl. YpaBHEHHE MOMEHTOB. 3aKOH COXpPAaHEHHMS MOMEHTa 10
UMITyJIbCA MEXaHUYECKON cucTeMbl. OCHOBHOE ypaBHEHHUE IUHAMHMKHU
BpalIATEeJIbHOIO JBMXKCHHUSI TBEPAOro Teja. MOMEHT uMITylbca Tela.




Moment wunepuuu. Teopema Illrteiinepa. Kunetmyeckas sHeprus
BpAaIllAIOLIErocsi TBEPIOTo Tea.

OCHOBBI TEPMOAMHAMHKH.

VYpaBHEeHHE  COCTOSHUS B  TepMoauHamuke. OOpaTumble |
HeoOpaTumble — mponecchl. Ileppoe  Hauaso  TEPMOAMHAMMKH.
TennoeMKocCTs. YpaBHeHue Maiiepa. N3oxopuueckui,
n300apUUeCKUi, HM30TEpPMUYECKUH, aauabaTHUYeCKHil mpolecchl B
ujealbHbIX Tra3ax. Bropoe Havyano tepmoauHamuku. [IpeodbpazoBanue
TEIUIOTHI B MeXaHndeckyro padory. [uxi KapHo u ero xoaddunument
I10JIE3HOTO AEUCTBUS. DHTPOIUS.

10

MosiekyasipHO-KUHeTHYeCKast Teopusl. DJIeMeHThbI
CTATHUCTUYECKOHN (PU3UKH.

HaBnenne raza c¢ touku 3peHuss MKT. TemnoeMkocTs W 4YHCIIO
creneHer cBoOoABl MOJEKyn rasza. Pacripenenenne MakcBemna st
MOAYJAS M MPOEKUHH CKOPOCTH MOJEKYJ HAEabHOIO rasa.
DKcriepuMeHTalIbHOE  00OCHOBaHME — pachpeznenieHuss Makcsea.
Pacnpenenenne bonbiimana u 6apomerpudeckas popmyna.

10

yieMeHThI PU3NYECKO KMHETUKH.
SBnenust mnepenoca. Juddysus, TEmIONpoBOAHOCTb, BHYTPEHHEE
TpPEHHUE.

10

DJIeKTPOCTATHKA.

3akon Kynona. HampspokeHHOCTh UM MOTEHIMAN 3JIEKTPOCTATHYECKOTO
nonst. Teopema T'aycca. DnekTpO€MKOCTb  IPOBOJHUKOB U
KOHJICHCATOPOB. DHEPrus 3apsLKEHHOT0 KOHIEHCATopa

10

BHEKTpH'—IeCKOG 1moJjie B BelecTrne.

I[I/IBJ'ICKTpI/IKI/I B JJICKTPUYCCKOM IIOJIC. Hon;{pmaunﬂ JUDJICKTPHUKOB.
BCKTOp QJICKTPHUICCKOT'O CMCIICHHA. I[I/IBJICKTpI/I‘IeCKaH
MPOHUIIACMOCTb BCUICCTBA.

10

IocTOAHHBIN JJIEKTPUYECKHI TOK.

Cuna u 1IOTHOCTH TOKa. 3akoH OMa B MHTErpajJbHOW U
b depeHIanbHOMI dbopmax. 3akoH Jlxoyns-Jlenna.
DNeKTpoABMKYIIas cuijia ucToYHMKa Toka. [IpaBuna Kupxroda.

10

Hroro 3a 1 kypce 2 cemecTp:

90

2 xypc,
3 cemecTp

Marnerusm.

MarnuTHoe B3aMMOJIEHCTBHE MOCTOSHHBIX TOKOB. BEeKTOp MarHuTHON
uHAyKIMKA. 3akoH Awmnepa. Cuna Jlopenua. 3akoH buo-Casapa-
Jlanmaca. Teopema o MUPKYISIIIUU (3aKOH TOJIHOTO TOKa). MarHuTHOE
[0JIE W MAarHUTHBIM  JUIOJIBHBII MOMEHT KpYroBOro TOKa.
HamarunueHHocTh MarHeTukoB. Hampsk€HHOCTP MarHUTHOTO MOJIA.
MarnuTHas nponunaeMocts. Kinaccudukanus MarHeTHKOB.

10

JJIeKTPOMarHuTHasi MHAYKIMs. YpaBHeHuss Makcseiia.

IIpaBuno Jlenna. VYpaBHeHME  DIEKTPOMAarHUTHOM  MHIYKIUU.
CamouHaykuusi. MHIYKTUBHOCTh COJEHOUJA. JHEPrus MArHUTHOTO
noJisi. Cucrema ypaBHeHuii MakcBeiia.

10

I'apmonunyeckne KoJied0anus. JiIeKTPUYECKHE KOJIeOaHU.
AMIUIMTY]a, KpyroBas 4acTtoTa U (a3a TapMOHHYECKUX KoJeOaHuil.
Crnoxenue xonebannii. KonebaTenbHbIN KOHTYP.

10

BosHoBas onTuka-1.
DJIeKTpOMarHuTHas npupoza ceta. BomHoBoe ypaBHeHHEe. CKOpPOCTh
cBeta. VMHTepdepeHnrs MOHOXpOMATHUYECKHX BOJH. Pa3HOCTh xoja.

10




KorepentHOCTh. VYCnoBUA HMHTEP()EPEHLUOHHBIX MAaKCUMyMOB U
MUHHUMYMOB. MHTepdepeHurs B TOHKHUX IJIeHKax. [lomocel paBHOMU
TOJIIMHBI W  paBHOro  HakioHa.  [IpocBerieHne  ONTHKM.
HuTepdepeHIonHbe TpUOOpHI.

BosiHoBas ontuka-2.

Hudpakuus cBera. Ilpunmun Ioiirenca-®penens. Merox 30H
Openens. udpakuuonHas pemerka. Pasperaromas crocoOHOCTb.
Ionspusanus CBeTa. EcrecTBeHHbIN CBET. JIBoiiHOE 10
Jy4EnpeIoMIICHHE. [Tonapuzanus cBeTa pu JBOMHOM
aydenpenomienud. Ilonspusanmonnsie mpubopsl. 3akoH Maioca.
BpaiueHne miockoCTH NoJIsIpu3alny B KPUCTAUIMYECKUX TellaxX.

B3aumopgeiicTBre cBeTa ¢ BEelIECTBOM.
Hucnepcust  cBera. DJEKTpOHHAass TEOpUsS  JAUCIEPCHHU  CBETA. 10
Hopmanbhas u anomanbHas aucriepcuu. JIMHUM TOTIIOMICHHS. 3aKOH
byrepa. PaccesHue cBera.

N3aydenue yepHoro reja.
3akonbl Kupxroda, Credana - bonbumana, Buna. ®opmynsr [Inanka, 10
KBAHTOBBIN XapaKTep U3TydeHUS.

B3aumogeiicTBue ()OTOHOB € 3JIEKTPOHAMM.
Buemnnii  ¢orosnexrpuueckuit  dpdexkr. Dopmyna DUHIITEHHA. 10
[Tpumenenue dotorddekra. dpdext Komnrona. [laBnenue cpera.

BosiHoBBIE CBOMiCTBA YacTHII.
l'unore3a ne bpoinsa. Onbitel [I3Buccona u [xepmepa. Ilpunmun 10
HeonpeneneHHoCcTH. YpaBHeHue [lIpenunrepa. IIpoxoxnenue gacTuig
yepes MOTeHIUATBHBINA Oapbep.

Hroro 3a 2 kypc 3 cemecTp 90

Hroro 3a kype 180

Copep:xkaHue U MeTOAMYECKUE YKA3aAHUS K CAMOCTOSATEIbHOMY H3Y4eHHIO TeM TUCHMIIUHBI
1 kypc. 2 cemecTp.

1) Kunemaruka.

Bomnpocel 11 caMOnpoBepKHU:

1. UTto Takoe CKOpOCTh, YCKOpeHue?

2. Uemy paBHBI U KyJia HapaBIeHbl HOPMAIbHOE U TAHTEHITMAILHOE YCKOpeHue?

3. Uro Takoe pajnyc-BeKTOp, TPACKTOPHUS U BEKTOP MIEPeMEICHHS ?

4. 3anuiuTe CBSA3b JMHEHHBIX U YIIIOBBIX KWHEMAaTHYECKUX MapaMeTpOB.

3agauu A5 CaMONPOBEPKH:

1. MarepuanbpHasi TOUYKa ABHUKETCS B INIOCKOCTH XY MO 3aKOHY X = oc-tz, Y = B'tz, IIe o u

B - monoxuTenbHbIe MOcTOssHHBIE. HaliTu: 1) CKOpoCcTh TOUKM Kak (PyHKLHIO BpEMEHH; 2) 3aBUCUMOCTD
JUIMHBI IIyTH OT BPEMEHHU; 3) TAHI'€HIIMAJIbHOE YCKOPEHUE TOUKH.

2. Touka nBuxercs B Iuiockoctd XY 1o 3akoHy X = A-sinmt, Y = A-(1-coswt), rae A 1 ®
- TOJIOXKUTENbHbIE NOCTOsHHbIE. HallTh myTh, NpOXOAMMBIA TOUKOM 3a BpeMs T; Yrol MEXAy
CKOPOCTBIO U YCKOPEHHEM TOUKH.

3. ITo nyre oxpyxHocTu paguycoMm 10 M ABMKETCS TOUKa. B HEKOTOPBIM MOMEHT BpEMEHNU
HOPMAaJIbHOE YCKOPEHHE TOYKHA paBHO 4,9 M/C2; B 3TOT MOMEHT BEKTOPHI MOJHOTO M HOPMAaJILHOTO
yckopeHuit o0pazyroT yrisl 600. HaliTH CKOpOCTh U TAHTCHIIMAIBHOE YCKOPEHUE TOUKH.

2) JunamMuka.

Bomnpocsl 11 caMOnpoBepKHU:

1. Kakwue crctemMbl oTcHeTa Ha3bIBAIOTCS HHEPIUATBHBIMA U HEWHEPITUATEHBIMU?
2 CdhopmynupyiiTe IPUHIMIT OTHOCUTENBHOCTHU [ anuies.

3. Cdopmymupyiite 3akoHbl HploTOHA.

4 Kakue ¢pyHnamMeHTabHbIe CHITBI BB 3HAaETE?



o. ChopmynupyiiTe 3aKOH COXpaHEHHSI UMITYJIbCA JJIST 3aMKHYTBIX CUCTEM.

6. Yemy paBHa paboTa CHJIBI, MOIIHOCTb, KMHETHYECKAas SHEPrus M IMOTEHIHUalbHAas
sHeprus’?
7. Chopmynupyiite 3aK0H COXpaHEHUSI MEXaHUYECKON SHEPTUU B IOTEHIUAILHOM II0JI€.

8. Yro Takoe ynpyruii ynap?

9. Uto Takoe Heynpyruit ynap?

3agaum 1J1sl cCaMONIPOBEPKH:

1. JIBa oMHAKOBBIX IIapa MOJBEIIEHbI HAa HUTAX aiauHoM 0,98 M M KacaroTcs JIpyr apyra.
OnuH W3 mapoB OTKIOHAIOT Ha yroa 10° u ormyckaior. OnpeneianuTh MaKCUMalbHYI) CKOPOCTh
BTOPOTO IIapa Mociie COyAapeHus. Y aap CYUTaTh aOCOTIOTHO YIIPYTHUM.

2. ITpu ynpyrom yaape HEUTpOHa O AJIpO YIiiepojaa OH JABUKETCS IMOCHE yJapa B HAlpPaBJICHUH,
NEePHEHANKYISIPHOM HadanpbHoMy. CuuTas, 4Tro Macca sapa yriepoaa 12 pa3 OoJbllie Macchl
HEUTPOHA, ONIPE/ICNUTh, BO CKOJIBKO pa3 YMEHbIIIAETCA SHEPTHs HEUTPOHA B pe3ysbTaTe yaapa.

3. Baron maccoit 40 TOHH, IBIXKYLIUICS CO CKOPOCTBbIO 2 M/C, B KOHIIE 3allacHOTO MYyTH
yaapsieTcsi 0 NMPYXUHHBIA amopTu3aTop. Ha CKOIBKO COXXMETCs TpYKHHA, eciu ee KodhduiueHt
yIpyrocty paseH 2,25-10° H/m?

4. [lap maccoif 3 Kr ABHXKETCS CO CKOPOCTBIO 2 M/C M CTAJKUBACTCS C MOKOSIIHMCS
mrapom Maccoit 5 kr. Kakas pabora Oynmer coBepiiena npu aedopmainuu mapoB? Yaap cuuTarh
a0COJIFOTHO HEYIPYTUM, MPSIMBIM, IEHTPATHHBIM.

S. [Ilap katuTCcid NO TOPU3OHTAIBHOW IUIOCKOCTH. Kakylo 4YacTb COCTaBIs€T JHEprus
MOCTYMATELHOTO ABMKEHUS OT OOIIeH KMHETHUECKOW YHEPTUN?
6. JlBa Tena MmaccaMy m ¥ 3m JABUTarOTCs BO B3aUMHO IEPIEHAUKYIISIPHBIX HAIIPABJICHUSIX.

Ilocne coynmapeHus TenO0 Maccod m OCTAaHOBHUIOCH. Kakyl0 4YacTb €ro 53HEpruud COCTABIIIET
BbIJIETIUBIIIEECS NP yAape Terio?

3) MoMeHT umMmyJbca.

Bomnpocel 11 caMOnpoBepKHU:

1. UTo Takoe MOMEHT CHUJIBI U YEMY OH pPaBeH?

2. Yro Takoe MOMEHT NHEPLIMHA MAaTEPUATILHON TOUKH U YEMY OH paBeH?

3. ChopmynupyiTe 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCA.

4. 3anuiuTe ypaBHEHHE MOMEHTOB.

3agauu 119 caMONPOBEPKU:

1. Hutb ¢ npuBsizaHHbIMH K €€ KOHIIaM rpy3amu maccamu 50 r u 60 r nepekuHyTa yepes
o0k muamerpom 4 cMm. OnpenenuTh MOMEHT WHEPIUMU OJIOKA, €CJIM TOJ JACHCTBUEM CHIIBI TSKECTH
IPy30B OH IOJY4YWJ YIJIOBOE YCKOpeHue 1,5 pan/cz. Tpenuem u mpockanb3bIBaHUEM HUTH 1O OJIOKY
npeHeOpeyb.

2. BeiBectu opmyny ans MOMEHTa WHEPUMH LMIMHAPUYECKOM MY(Thl OTHOCHUTEIBHO
OCH, COBINAJAOINIEN C €e OChbl0 cuMMeTpuH. Macca MyQThl paBHAETCS m, BHYTpeHHUI paguyc — Ry,
BHeIHUN — Ry.

3. O6pyu maccoit 1 xr u paguycom 0,2 M Bpamaercs paBHOMEPHO C YacTOTod 3 ¢
OTHOCHUTEJIBHO OCH, NMPOXOSIIEH uepe3 cepeluHy ero paguyca NepneHIuKyIsapHO IUIOCKOCTH o0pyua.
OnpenenuTb MOMEHT UMITYJIbCA OOpyYa.

1

4) JluHaAMHMKa BpalaTeJbHOI0 IBHKEHMS.

Bomnpocsl 11 camonpoBepKu:

1. CdhopmynupyiiTe 3aKOH COXpaHEHUS MMITYJIbCa M MOMEHTA MMITYJIbCA MPU JBHKEHUU
TBEPAOIO TeJA.

2. CdhopmynupyiiTe OCHOBHOI 3aKOH JMHAMHKH BPAIATEILHOTO JABHKEHHUSL.

3. Chopmynupyiite Teopemy Illteiinepa.

4. YeMy paBHAa KMHETHUYECKAs! SHEPTHUS BPAIIATEIbHOTO JIBH)KEHUS?

3agauu A9 caMONPOBEPKU:

1. B nentpe ckambpu JKyKOBCKOTO CTOUT YENIOBEK U ACPKUT B pyKaxX CTEPKEHb JUIMHOM 2,4

M U Maccoil 8 KI, pacloJIOKEHHbIA BEPTUKAJIBHO MO OCH BpallleHUsI cKaMelKu. CKaMbsl ¢ YEITOBEKOM
o -1 o o
Bpammaercs ¢ yactoroi 1 ¢~. C kakoil 4acToToi OymeT BpamaThCs CKaMbs C YEIIOBEKOM, €CIH OH



MIOBEPHET CTEPKEHb B TOPU3OHTAIbHOE NoJokeHHue? CyMMapHbII MOMEHT MHEPLMM 4E€JIOBEKa U
CKaMbH paBeH 6 KD M.

2. Jluck u oOpyd OJMHAKOBOTO paanMyca, U MacChl OKAaTHIBAIOTCS 0€3 CKOJBKEHUS C
HAKJIOHHOM IJIOCKOCTH BbICOTOM 1 M. OnpeienuTh CKOPOCTh UX LIEHTPOB MacC B KOHIIE CKAaThIBAHUSI.
3. JIBa tena maccamu 0,25 xr u 0,15 Kr cBsi3aHbI TOHKON HHUTHIO, TEpeOPOLICHHON Yepes3

6510Kk. biiok ykperuieH Ha Kpar FOpU30HTAIBHOTO CTOJIA, IO MOBEPXHOCTH KOTOPOTO CKOJIB3UT TEJIO
maccoit 0,25 kr. C KakuM YCKOpPEHHEM JIBHKYTCS Tela M KaKOBBI CHUJIbI HATSHKEHHS HUTEU 1O 00e
cTopoHnsl oT 61oka? KoadunueHT TpeHus tena o noBepxHocTh ctoia paseH 0,2. Macca 6510ka paBHa
0,1 Kr ¥ ee MOXHO CUMTATh PABHOMEPHO paCHpeeNeHHON 1mo o0oxy. Maccoit HUTH U TpEeHHEM B
MOJUIMITHUKAX OCH OJI0Ka MpeHeOpeyb.

5) OCHOBBI TEPMOIHUHAMHUKH.

Bonpocsl 11 camonpoBepKu:
CBolicTBa )KMJIKOCTEHN U ra3oB.
3anuIIuTe YpaBHEHUE THIPOCTaTHYECKOIO PABHOBECHS.
3anuuuTe ypaBHEHHE HEPa3pbIBHOCTH.
Chopmynupyiite 3akon bepuysmm.
Uro Takoe yucio PeiiHombAca 1 4TO OHO OnpeaesieT?

3agaum 1015l CAMOTNIPOBEPKH:

1. B Oouky 3ammBaetrcsi Boga co ckopoctbio 200 em®/c. Ha mue Gouku 00pa3oBaoch
OTBEpCTHE ILIOWAbI0 nonepedroro ceyenus 0,8 cm?. IIpeHebperas BS3KOCTHIO BOJBI, OIPEICIUTE
YPOBEHb BOJIbI B OOUKE.

2. [ITapuk BCIUIBIBAET C MOCTOSSHHOM CKOPOCTBIO B KUIKOCTH, IUIOTHOCTh KOTOPOH B TPHU
paza OoJplle MIIOTHOCTH Marepuaia mapuka. ONnpenenauTe OTHOLIEHUE CUIIbl TPEHUS, AEHCTBYIOIIEH
Ha BCILIBIBAIOLIMI HIAPHK, K €r0 BECY.

ko

6) MoJieky/JIsipHO-KHHeTHYeCKasl TeOpHUsl.

Bomnpocel 11 caMonpoBepKH:

1. Chopmynupyiite ocHoBHBIE TTostoxkeHus MKT.

2. UYto Takoe BHYTPEHHSSI YHEPTUS CUCTEMBI?

3. [lepeuncnure MaKpOCKONMYECKHE IapaMeTpPbl COCTOSIHMSI CHCTEMbI. 3aIllUIINTe

yYpaBHEHHE COCTOSIHUS MI€AIbHOTO ra3a.

3agaum 1J1s1 cCaMONIPOBEPKU:

1. B Gamtone oGbemMoM 0,5 IM° COfepKHTCS cMech ra3os, cocrosimmas w3 10%° momexyr
KHCJIOPOJIa, 4-10% MOJIEKYJ a30Ta U 3,3-10% MoJieKyJsl aprona. Ompenenure: a) JaBlieHUE cMecH; 0)
MOJIIpHYIO Maccy cMmecu. Temmepatypa cmecu 127 °C.

2. N3 Gammona co cxarbiM BomOpogoM oObemMoM 10 11 BCIEACTBHE HEUCIPABHOCTH
BEHTHJIS BhITeKaeT ras. IIpu Temmeparype 7 °C manoMeTp mokassiBan nasienne 4,9-10° ITa. Uepes
HEKOTOpoe BpeMst mpu Temmeparype 17 °C MaHOMeTp mokasanm Takoe ke jaBieHne. CKOJBKO rasa
BBITEKIJIO?

3. DHeprusi MOCTYNaTeIbHOTO JABMKEHHUS BCEX MOJIEKYJN a30Ta, HAXOASIIUXCS B OaioHe
oGbemoM 20 11, paBHa 5 kK, a Cpe/IHsis KBaIpaTHIHas CKOPOCTh ero Monekyi pasHa 2-10% m/c. Haiitn
Maccy a3oTa B OaJJIOHE | JaBlIEHHE, TI0]] KOTOPBIM OH HaXOJIUTCS.

7) DiieMeHThI PU3NYeCKOH KHHETHKH.

Bomnpocsl 11 camonpoBepKu:

UYro Takoe sBICHHE NEPEeHOCca U Kakasl (pru3nyeckast BeIMUMHA IEPEHOCUTCS?
Urto Takoe jirHa CBOOOAHOTO MpoOera, CPeTHEE YUCIO CTOJIKHOBEHUM?
Huddyszus. 3anummre 3akoH Duka.

TennonpoBoaHOCTE. 3anumuTe 3aKoH Dypsbe.

. Bsskocts. 3anumure 3akoH Hbl0TOHA 17151 BA3KOTO TPEHMSL.

3agaum 1J1s1 CaMONIPOBEPKU:

1. [Inomanps okHa paBHa 2 M2, Paccrostame Mexay pamamu paBHo 0,2 m. HapyxkHoe
CTEKJIO MMEET CpeaHior Temmeparypy -10 oC, BHyTpeHHee - +20 OC. JlaBnenue MEXIy pamMaMu
HOopMalnibHOE. Temmeparypa JIMHEHHO MEHSETCsl OT BHYTPEHHEro CTeKiIa K HapyxkHoMmy. Onpenenutsb
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KOJINYECTBO TEIUIOTHI, TEPSEMOI Yepe3 ATO OKHO 32 OTONMUTENbHBIN ce30H (7 Mecsier). KoadduuneHnt
TeIIONMPOBOAHOCTH Bo3ayxa paBeH 0,025 Bt/(m-K).

2. Haiit maccy azora, npomremuiero Beneacteue auddysuun depes3 iomanky 0,01 M’ 3a
BpeMs 10 ¢, ecnu rpaiueHT MIIOTHOCTU B HAIIPABJICHUHM, NIEPIEHAUKYIAPHOM K IUIOIIAJIKe, paBeH 1,26
kr/m®. Temneparypa asora pasna 27 °C. Cpennsist [UIHHA CBOGOIHOrO mpoOera MOJEKyIl a30Ta paBHa
10 MkMm.

3. Camorner neTur co ckopocThio 360 kM/gac. CuuTas, 4yTO TOJIIMHA CJIOS BO3AyXa Y
KpblIa CaMoJIeTa, YBJIEKAaeMOIo BCIEACTBUE BSI3KOCTHM, paBHAa 4 CM, HAaWTH KacaTelbHYIO CHILY,
NEHCTBYIOIYI0 HAa E€AMHHUIY TOBEPXHOCTH Kpbuta. [lmamerp Mozekyn Bo3ayxa paseH 0,3 HM.
Temneparypa Bo3ayxa pasHa () oC.

8) DJIeKTpOCTaTHKA.

Bonpocs! 1u1si caMonpoBepKu:

1. CdhopmynupyiiTe CBOHCTBA 3IEKTPUIECKOTO 3apsiaa.

2. Chopmynupyiite 3akon Kymona.

3. ChopmynupyiiTe 3aKOH COXpaHEHUSI IIEKTPUUECKOTO 3apsia.

4. ChopmynupyiiTe NpUHIMII CYNEPIIO3ULIMH MTOJIEH.

o. UTto Takoe INeKTPUYECKUN JUOIIb?

6. Chopmynupyiite Teopemy ["aycca-OcTtporpaackoro.

7. Uro Takoe MOTOK BEKTOpA 3JIEKTPOCTATUYECKOIO 107

8. B yem u3mepsercs NOTOK BEKTOpa 3JIEKTPOCTATHUECKOro MOJIs?

9. Uro Takoe NOBEpPXHOCTHAs IUIOTHOCTh 3apsiia, JMHEHHas IUIOTHOCTh 3apsiia |
00BbeMHas INIOTHOCTD 3apsa?

10.  Yto Takoe HUPKYJSIUN BEKTOPA IEKTPOCTATUIECCKOTO MMOJIS?

11.  Yro Takoe NOTEHIMAN 3IEKTPOCTATUYECKOI0  TOJs?

12. Yemy paBHa paboTa JIEKTPOCTATHYECKOTO OIS 1O NMEPEMEIICHHUIO 3apsiia?

13. Yemy paBHa NMOTeHUIMaIbHAs SHEPTUS 3apsJia B JEKTPOCTATHUECKOM Toje?

14.  Yemy paBeH IUIOJIbHBII MOMEHT MOJIEKYJIbI?

15.  Yro Takoe BEKTOp MOJSIPU3ALMH U Ky/Ja OH HaIllpaBieH?

16.  Uemy paBHa IUAJIEKTpHUYECKAsi BOCTIPUUMYNBOCTD?

17.  Yto Takoe BEKTOp IEKTPUUECKOTO CMEIEHUs, Ky/1a OH HalpaBieH?

18.  Yro moka3piBaeT TUAIIEKTpUYECKast MPOHUIIAEMOCTh?

3aga4u 1719 CaMONIPOBEPKH:

1. ToOHKMI AMUHHBIA CTEP)KEHb PABHOMEPHO 3apsKeH C JIMHEHHOW IIOTHOCThIO 10

MkKn/m. KakoBa cuna, neiictByromias Ha ToyeuHsldd 3apan 10 uKu, Haxopsmuiicss BOMM3u cpennei
YacTH CTEPKHS Ha paccTossHUM 20 ¢M, MaJIOM 10 CPAaBHEHUIO € €0 AJITUHON?

2. Tpu ToHKME MeTayuIMYeCKHE IIACTHHBI, UMEIOIIME 3apsiabl (, 3¢, 2q pacloJIOKEHbI
napajuiespHO Apyr Apyry. Ilnomane kaxaon muactunsl S. HaliTu cuiy, 1eHCTBYIOIIYIO Ha CPEIHION
IUTACTUHY. DIEKTPUUECKOE TI0JIE, CO3aBAEMOE KayKJJOW IIJIACTUHOM CUNUTATh OAHOPOHBIM.

3. Tonkoe konp1o HeceT pacnpeaeneHHbii 3apsa 0,2 MkKi. Onpenenuts HanpsiKEHHOCTh
IIEKTPUYECKOTO TOJIsI, CO3/1aBAEMOI0 PACIPEAEIECHHBIM 3aps/IOM B TOUKE, paBHOYJAJIEHHOH OT BCEX
TO4YEK Koibla Ha paccrosinue 20 cm. Pagnyc xonsna 10 cm.

4. [ap paguycom R = 10 cM 3apsbkeH paBHOMEPHO ¢ 00beMHOMN MIOTHOCTHIO 10 HKi/M2.
[Tonb3ysice Teopemoii ["aycca, ompenenuTs: 1) 3aBUCHMOCTbh HANpPSKEHHOCTH 3JIEKTPOCTATUYECKOTO
noist E kxak ¢yHKIMH paccTOSHHS r OT LIEHTpa IIapa; 2) paccyuTaTh 3HAYCHHE HANpsSHKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJS HA PAcCTOSHUM I = 6 CM OT LEHTpa mapa; 3) MOCTPOUTh Trpadux
3aBucuMoctu E(r).

5. Ha nByx KoakcHanbHBIX OECKOHEUHBIX LWJIMHJIpax paauycamu R m 2R paBHOMeEpHO
pacripeiesieHbl 3aps/Ibl ¢ TOBEPXHOCTHBIMU IUIOTHOCTSMU G1 M G2. Tpedyercs: 1) ucnons3ys treopemy
["aycca, HaliTH 3aBUCUMOCTb HAIPSHDKEHHOCTH 3JIEKTPUYECKOTO KakK (YHKIUIO PAcCTOSHUS OT OCHU
LWIMHJPOB; 2) BBIYMCINTD HAIIPSHKEHHOCTh B TOYKE, YJAJIEHHON HA PacCTOSHUE I' OT OCHU LIWJIMHAPOB;
3) moctpouTts rpaduk 3aBucuMoctH E(r). [Ipunsats 61 = o= 60 uKn/m 2; 6, = - o, r = 3R.



6. Toueunsie 3apsaabl 1, (2, (3 PACIIOIOKEHBI B BEPIIMHAX MMPABUILHOTO TPEYTOJIbHUKA CO
CcTOpoHOM a. OnpeAeTUTh YHEPTUIO 3TOM CUCTEMBI 3apsJIOB.

1. JlBe KOHILIEHTpUYECKHe MeTaumdyeckue cepsl paguycamu Ri=15 cm, R,=30 cM umerot
sapsiabl Q1=-0,2 vKn, Q=0,4 K3, BblyuciauTh NOTEHIMAT 3JIEKTPUYECKOTO IMOJsS B TOYKAaX,
yIAIE€HHBIX OT LeHTpa cdep Ha pacctosuue L1=10 cm, L,=20 cm, L3=40 cm. M300pa3uts rpadudecku
3aBHCUMOCTH MOTEHIMAIa OT PACCTOSIHUS OT IIeHTpa cdep.

8. ToHkasi KBajgpaTHas paMKa PaBHOMEPHO 3apsbKeHa C JIMHEMHOW IIOTHOCTBIO 3apsija,
paBHo# 200 nKi/M. OnpeaenuTh MOTEHIIUAN TO0JIs B TOUYKE NIEPECEUCHUs] TUarOHaICH.
9. [1nockuii BO3MYLIHBIN KOHAEHCATOP 31€KTpoeMKOCcThio 1,11 HD 3apsykeH 10 pa3HOCTH

noteHuuanos 300 B. Ilocne OTKIrOUEHHsS OT HMCTOYHMKA TOKA PACCTOSIHUE MEXIY IUIaCTUHAMMU
KOHJIeHCcaTopa Obulo yBenmuueHo B 5 pa3. OmnpenenuTh padOTy BHEMIHUX CHJI TIO0 Pa3/IBXKESHUIO
IUTACTHUH,

10.  Mexay IacTHHAMU TUIOCKOTO KOHACHCATOPA, 3aPsKEHHOTO JI0 Pa3HOCTH MOTEHITNAIOB
600 B, HaxomuTcs aBa CI0SI TUDJEKTPUKOB: CTEKJIA TOJIIIMHOW 7 MM W D0OHHUTA TOJIIMHON 3 MM.
[Tnomanpe kax10#l 1acTUHbl KOHIeHcaTopa pasHa 200 cM?. Haiirn JJIEKTPOEMKOCTh KOHJIEHCATOPA U
naJieHue HAPSDKEHUS B KaXKIOM U3 CIIOEB

11.  PaccrosiHue Mexay IUIACTUHAMU IIJIOCKOTO KOHJIeHcaTopa coctaiseT 5 M. Ilocne ero
3apsAKU 10 pa3sHocTH noteHuanoB 500 B Mexay miacTuHaMu KOHAEHCATOpa BJIBUHYIIN CTEKIISTHHYIO
mwiacTuHKy (€=7). Onpenenutb AUAIEKTPUUYECKYIO BOCHPUHMMYHMBOCTb CTEKJIA U IOBEPXHOCTHYIO
TUIOTHOCTD CBSA3aHHBIX 3apsAI0B HAa CTEKIISTHHOM IJIACTUHKE.

12.  Pa3HOCTh MOTEHIIMAIIOB HA IUIACTHHAX IIOCKOTO KOHJICHCATOpA C JTUAICKTPUKOM paBHA
500 B, paccrosnue mexnay miaactuHamu 10 Mxm. OmnpenenuTs OOBEMHYIO IUIOTHOCTH SHEPrUU
KOH/JIEHCATOopA.

9) IMocTOAHHBII 3JIEeKTPHYECKHI TOK.

Bomnpocsl 118 caMonpoBepKu:

1. Yro Takoe INEKTPUUYECKUI TOK?

2. UYro Takoe cuia TOKa, MJIOTHOCTh TOKa, 3JEKTPOABMKYIIAs CHIIa, MaJIeHUe HalpsyKeHUs

Ha y4acTKe Lenu?

3anumute 3akoH OMa JU1si OAHOPOJHOTO U JJI1 HEOJTHOPOJAHOIO y4acTKa LIeTH.

Yro Takoe CONPOTUBIIEHNE yYacTKa LIENH, yIEIbHOE COIPOTUBIIEHUE, IPOBOJUMOCTD?
Chopmynupyiite 3akonsl Kupxroda.

Yro Takoe paboTa 3JIeKTPUYECKOT0 TOKA, MOIIIHOCTD, BhIJeseMast B TPOBOIHUKE?
Chopmynupyiite 3akon Jlxoyns-JIenia.

Yemy pasen KIIJ] ucrounuka toka?

3agauu 119 caMONPOBEPKU:

1. JlBe Oarapen akkymynsatopoB ¢ OJIC &=g=100 B wu derbipe pe3ucropa c
conpotuBieHusMu R;=20 Om, Ry=10 Om, R3=40 Om u R4=30 Om coenuHeHbl, KaK MOKa3aHO Ha
pucynke. Haiftu nmokazanue amnepmerpa. BHyTpeHHUMH CONPOTHUBICHUAMHU OaTapeil akKyMyJIsTOPOB
npeHe0peyb.

2. K 3axumam Garapen akKyMyJsiTOpoB IpucoenuHeH HarpeBarenb. JJIC Oatapen paBHa
24 B, BHyTpeHHee conpoTusienne 1 Om. HarpeBarenb, BKIIOUEHHBIN B LIEMb, MOTPEOISIET MOLTHOCTh
80 Bt. Boruncnuts cuity Toka B nenu u KIT/I Harpesarenst.

3. 3amyHTHUpOBaHHBIA ammnepMeTp usMmepseT Toku 10 10 A. Kakyro HauOonburyio cuimy
TOKa MOKET M3MEPHUTh 3TOT amrepMmerp Oe3 LIyHTa, eciu compoTusieHue ammepmerpa 0,02 Owm, a
CONpOTHUBIIEHHE NIyHTa 5 MOM?

4. Cuna ToKa B IIeM M3MEHSETCS CO BpeMeHeM Mo 3akoHy I=Ig-sinot. Onpenenutsb
KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIUTCSA B MPOBOJHUKE conpoTuBieHneM 10 OM 3a Bpemsi, paBHOE
4eTBEPTH MEepUo/a, eciiu nepuoa paseH 10 c.

5. 3a Bpemss 10 cexkyHa Tpu pPaBHOMEPHO BO3pACTAIONIEN CHJIE TOKa OT HYJISA 10
HEKOTOpPOT0 MakCMMyMa B IPOBOJHMKE BBIAECIWIOCH KoiauuecTBO TemnoTel 40 x/[x. Omnpenenuts
CPEIHIOI0 CHITY TOKa B MPOBOJHUKE, €CJIM €r0 COPOTUBIIEHHUE paBHO 25 OM.
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2 kypc. 3 cemecTp.
1) MarHeTusm.
Bomnpocs! 11si caMonpoBepKu:

1. ChopmynupyiiTe 3akoH Amriepa.

2. ChopmynupyiiTe TPUHIHI CYNEPIIO3ULIIH TTOJIEH.

3. Ha urto gelictByer cuna JlopeHiia 1 uemy oHa paBHa?

4. Cdhopmynupyiite u 3anummre 3akoH buo-Casapa-Jlamaca.

5. Cdopmynupyiite mpaBuiio MpaBoOro BUHTA.

6. UYemy paBeH MOMEHT cuil AMIiepa, JEHCTBYIOIUX Ha KOHTYP C TOKOM?

7. UeMy paBeH U Ky/a HalpaBJieH AUMOJIbHBIA MAarHUTHBIM MOMEHT KOHTYpa C TOKOM?
8. Yemy paBHa paboTa M0 MePEMELICHUIO KOHTYPa C TOKOM B MarHUTHOM T0J1e?

9. Uemy paBeH MMOTOK BEKTOpPa MArHUTHOTO IOJIS YePe3 3aMKHYTYIO TOBEPXHOCTh?
10.  Yemy paBHa HMPKYJALUSA BEKTOPA MAarHUTHOTO TOJIS [0 3aMKHYTOMY KOHTYpY?
11.  UYemy paBHa UHIYKIHS U UHIYKTUBHOCTb TOPOHJIA U coeHouaa?

12.  Hauro geiictByet cuia JIopeHia u uemy oHa paBHa?

13. Cogepuaet nu cuia Jlopenna paboty?

14, Yto npoucxoauT ¢ 3apsKEHHON YacTULEH B 3JIEKTPUUYECKOM U MATHUTHOM MOJISAX?
15.  Cdopmynupyiite mpaBUiIo sl HAXOKISHUS HanpaBieHus cuibl JlopeHia.

16. Kaxkue BemiecTBa Ha3pIBalOT MarHeTUKamMu?

17.  Uto nmoka3bIBacT MarHUTHAsI BOCIPUUMUYUBOCTH?

18. B uewm 3akmrouaeTcsi MarHuTHBIN ructepesuc?

19.  Yro Takoe Touka Kropu?

20.  Cdopmynupyiite 3akoH Kropu-Beiica.
3agaum 1015l CAaMOTNIPOBEPKH:

1. beckoHeYHO JIMHHBIN TOHKUH TPOBOAHUK ¢ TOKOM 50 A mMeeT u3rud pagnycom 10 cm.
Onpenenuts B Touke O MarHUTHYIO UHAYKLIHIO T10JIS, CO34aBAEMOI0 ATUM TOKOM.

2. HaiiTi HanmpspKeHHOCTh MarHUTHOTO TOJISE HA OCH KPYTOBOTO TOKA Ha PAacCTOSHUU 3 cM
OT €ro IIocKocTH. Paguyc KoHTypa 4 cM, TOK B KOHTYype 2 A.

3. [To TOoHKOMY NTPOBOJIOYHOMY KOJIbIlY TeUeT TOK. He M3MeHssl CUiibl TOKa B MPOBOJIHUKE,
emy npuaanu QopMmy kBajapara. Bo ckoinbko pa3 H3MEHMJAch MarHuUTHas WHAYKLUS B LEHTpE
KOHTYpa?

4. Ilo Tonkomy mnpoBoamy B Buae Kkoapua paguycom 20 cm Teuer TOokK 100 A.

[lepneHAUKYISIPHO TIOCKOCTH KOJIbIIa BO30YXKJIEHO OJIHOPOJHOE MAarHUTHOE Tojie ¢ MHAyKuuen 20
MTn. Haiitu cuity, pacTATrMBaroOIIy0 KOJIBLIO.

5. ToHkuid TPOBOJI B BHUAE OYI'H, COCTABJISIONICH TPEeTh KOJIbIIAa paaumycoM 15 cm,
HaxoJIUTCAd B OJHOPOJHOM MarHuTHoM mnojie ¢ muaykuuend 20 mTin. Ilo mpoBoay teuer tok 30 A.
[1m10cKOCTh, B KOTOPOH JISKUT Jyra, NEPICHANKYIISIPHA TUHUSAM MarHUTHON MHAYKIIUH, U TIOJIBOJISIIINE
MPOBOJIa HaXOAATCs BHE NoJis1. ONpeAenuTh CUily, 1eHCTBYIONIYIO Ha TPOBO/I.

6. Topoun xkBaaparHoro cedenusi coaepkut 1000 ButkoB. HapyxHbIii nuameTp Topouaa
paBen 40 cMm, BHyTpeHHUU - 20 cM. HailTu MarHUTHBIM TOTOK B TOpOHUJE, €CIU CHUJA TOKa,
npoTekaronero mno obmorke, paBHa 10 A. VYdecTb, YTO MarHMTHOE IIOJie BHYTPU TOpOHA
HEOJTHOPOJIHO.

7. KoakcuanpHblil kKabenp mpeacTaBisieT co00H UTMHHYI0 METaUTMYECKY0 TOHKOCTEHHYIO
TpyOKy paamyca 10 MM, BIOJb OCH, KOTOPOH PACIIONIOKEH TOHKUH MpoBoJ. CUIIBI TOKOB B TpyOKe U
MIPOBO/JIC PaBHBI, HAMPABIICHUSI UX MPOTUBOIOIOKHBI. OTNpeeTuTh MarHUTHYIO MHAYKIIMIO B TOYKaX,
yIaJeHHBIX HAa PaccTOSHUSA 5 MM U 15 MM OT ocu kabens, eciu cuia Toka paBaa 0,5 A.

9. [IpoToH, nmpoiias yCKOpsAmOUIyro pa3HocTh noteHmanoB 800 B, BieTaer B CKpelieHHbIE
nox mpsMbeiM yriaom MarHuTHoe (50 mMTn) u anektpudeckue mons. OnpeaenuTh HaNpsKEHHOCTh
AIEKTPUIECKOTO TIOJISA, €CITH TIPOTOH JABMKETCS B CKPEIICHHBIX TOJISIX MPSMOJIMHEIHO.

10. DNeKTpOH B OAHOPOJAHOM MarHuTHoM nosnie ¢ uHaykuued 0,1 Tn nBuxercs 1o
OKpYKHOCTH. HaliTu cuity SKBUBaJI€HTHOIO KPYrOBOTO TOKA, CO34aBAEMOT0 JBUKEHUEM AJIEKTPOHA.



11. DNEKTpOH JBHXKETCS B OJHOPOJAHOM MarHUTHoM mone ¢ wuHaykoued 0,1 Tn
MEePIEHANKYJISIPHO JTUHUAM WHAYKIUU. ONpenenuTh CUly, NeUCTBYIONMIYIO Ha 3JEKTPOH CO CTOPOHBI
TOJIsI, €CTIU PAJInYC KPUBU3HBI TpAaeKTOpUH paseH 0,5 cMm.

12. OnpenenuTh 4YacTOTy JAapMOPOBOM MPELECCHU JJICKTPOHHOW OpOHUTHI B aroMme,
HAXOJSAIIEMCS B MATHUTHOM T10JI€ 3€MJIM, MarHUTHASI MHAYKIHUS KOTOpOro paBHa 50 Mk T,
13. Ha omgun arom keme3a B He3anmoJHEHHOW 3d-000JI0YKE MPUXOIUTCA YETHIPE

HECIIapEHHBIX 3JIeKTpoHA. ONpenennuTh TEOPETHUECKOE 3HAUEHHWE HAMarHWYEHHOCTH JKeJe3a IpHU
HACBILICHUH

14. BucmyToBBIM WIApUK paguycoM | cM IOMEIIEH B OJHOPOJHOE MarHUTHOE IIOJIE C
uaayknuend 0,5 Tin. OnpenenuTs MarHUTHBIA MOMEHT, MPUOOPETCHHBIA IIAPUKOM, €CJIM MarHUTHAs
BOCIPUUMYHMBOCTh BUCMYTa paBHa -1,5 10",

2) DJIeKTPOMArHUTHasi HHAYKIUSA. YpaBHeHuss MakcBeJia.

Bonpocs! 1151 camonpoBepku:
3anuimure 3aKkoH HHAYKIMU Papanes-Makcsesia.
Chopmynupyiite npasuiio Jlenia.
B yewm 3akiiouaercs siBIeHUE CAMOMHIAYKIIUN?
Yemy paBHA SHEPrUsi MarHUTHOTO TOJISI?
Uemy paBHa 00bEMHAS TNIOTHOCTh MATHUTHOTO TMOJS?
UTto Takoe TOK cMeleHus?
3anumuTe W TNpoaHaNM3UpyhTe ypaBHeHHs MakcBemia B auddepeHIuanbHol U
WHTErpaJibHON (hopmax.

Noook~whPE

8. 3anuinuTe U MpoaHATU3UPYiTe ypaBHeHUs MakcBelia B UHTerpaibHOU (hopme.

9. ChopmynupyiiTe TPUHIIUI OTHOCUTEIBHOCTH B DJIEKTPOAMHAMUKE.

3agaum 1015l CAaMOTNIPOBEPKH:

1. B marnutHOe mone, uaMmeHsronieecs no 3akoHy B=Bgcoswt, momemena kBaaparHas

pamka co ctopoHoil 50 cMm, mprU4yeM HOpMallb K paMKE COCTaBJISIET C HANPABJICHHEM MOJISI YToJ 45°,
Onpenenure DJIC MHIYKIIMHA, BOSHUKAIOIIYIO B paMKE€ B MOMEHT BPEMEHH 5 C, €Cliu w=4c™, Bo=0,1
Ton.

2. [To aByM TIagkuM BepPTUKAIBHBIM MPOBOJAM, OTCTOSIIIUM JApYyr OT Jpyra Ha
paccTtosiHue 1, CKONMB3UT TOJ JCHCTBHEM CHUJIBI TSKECTH MPOBOJHHUK-TIEPEMbIUKa Macchl m. BBepxy
MPOBOJIa 3aMKHYTHI Ha compotuBieHre R. Cucrema HaxoAUTCS B OJHOPOJHOM MAarHUTHOM IIOJIE C
UHAYKIHEH B, mepneHaukynspHOM MIOCKOCTH, B KOTOPOU mepemerniaercs nepeMeruka. [IpeneOperas
COTIPOTUBIIEHUEM TPOBOJOB, MEPEMBIYKA M CKOJB3SIIUX KOHTAKTOB, & TAK)K€ MArHUTHBIM IOJIEM
WHIYKIIMOHHOTO TOKa, HAUTH YCTAaHOBUBIIYIOCS CKOPOCTh EPEMBIUKH.

3. Jlokaxkxute C TNOMOUIBI0 YypaBHEHHWH MakcBemia, 4TO IEPEMEHHOE BO BPEMEHHU
MarHUTHOE I10JI€ HE MOKET CYIECTBOBATh 0€3 AJIEKTPUUYECKOT0 TOJI.
4. JUIMHHBIA UMIMHAPUYECKUM KOHJEHcaTtop 3apsikaercss oT wucrounuka c DJIC.

[TpeneOperast kpaeBbIMH A (deKTaMu, JOKKUTE, YTO TOK CMEIICHUS B AUDIEKTPHUKE, 3aMOJIHSIONIEM
MPOCTPAHCTBO MEXAY OOKJIaJKaMU KOHJIEHCATOP, a paBeH TOKY B menu uctounuka J/C.

3) I'apMonnueckne Koned0aHusA. JIeKTPUIECKHE KOJIeOaAHNS.

Bomnpocsl 11 camonpoBepKu:

1. Uro Takoe rapMoHuueckoe kojebanue? YUrto Takoe mnepuon, amIudTyga U (Basa
KoseOaHus?

2. Yro Takoe 3aryxaromee kojeOanue? Yrto Takoe aBTokosebanue? Uto Takoe
BBIHYX/IEHHOE KoJiebaHue?

3. Uro Takoe (azoBas CKOPOCTb, JJIUHA BOJIHBL, BOJHOBOE 4YMCIO, (pa3oBbId (pOHT,
BOJIHOBOW BEKTOP?

4. Kakue BOMHBI Ha3bIBAIOTCS MPOJOJIBHBIMH W TONEPEYHbIMHU? 3alUIINTE BOJIHOBOE
ypaBHeHHe. Kak o0pa3yroTcs cTosiaue BOJTHBI?

o. Kakas snektprueckast ienb Ha3bIBACTCS MIEKTPHUECKUM KOJIe0aTeIbHBIM KOHTYpOM?

6. Kaxue xoxebaHus Ha3bIBAIOTCA CBOOOIHBIMUA?



1. Uro Takoe BBIHYXKICHHble KosiebaHus? UYeMmy paBHa 4YacTOTa BBIHYXIECHHBIX
kojeOanuii? OT 4ero 3aBUCHUT YaCTOTA BHIHYKJICHHBIX KOJICOaHMIA?

8. Kakue xonebanust Ha3pIBAOTCS COOCTBEHHBIMU?

9. UTto Ha3bIBaIOT 3aTyXAIONIMMU KoJieOaHusIMu?

10. Kaxkoe siBnenue nasoiBaetcst pesonancoM? Uto Ha3bIBaeTCs, PpE30HAHCHOM KpUBOW?

3agaum 115l CAaMOTNIPOBEPKHU:

1. Touka coBepiiaeT rapMoHHYECKHe KonebaHus ¢ amuuTyaoi 10 cM u mepuogom 5 c.
HaiiTi 17151 TOYKM MakCUMalIbHYIO0 CKOPOCTh M MAaKCHMAaJIbHOE YCKOpPEHHE.

2. Ompenenure  OTHONICHHME  KHUHETHYECKOM  DHEPruM  TOYKH,  COBEpIIAIONICH
rapMOHHYECKHE

KoJIeOaHuUs, K €€ MOTEHIIMAIbHON SHEPTUH.

3. B pesynbrare cioxkeHus AByX KojeOaHWH, mepuoj, oxHoro u3 kKotopeix 0,02 c,
nosrydarot ouenus ¢ nepuogom 0,2 c. Onpenenute Mepro BTOPOro CKIAIbIBAEMOT0 KOJIeOaHMsI.

4. Omnpenenure ATUHY BOJHBI, €CIIM YUCIOBOE 3HAUEHUE BOJIHOBOTO BekTopa paBHo 0,025
¢t

5. DAEeKTPOIoe3 ] MPOXOIUT CO CKOPOCTHIO 72 KM/4 MUMO HEMOJIBUXKHOTO MMPUEMHHUKA 1

maeT ryaok, dactora kortoporo 300 I'm. [TpumamMas ckopocTh 3Byka paBHoU 340 M/c, ompenenure
CKA4OK YaCTOThI, BOCIPMHUMAEMBbII IPHEMHUKOM.

6. B Bakyyme BIONB OCH X paclpOCTpaHSETCs IUIOCKas SJIEKTPOMArHWTHAs BOJHA.
AMIUIUTY]a HANpsSHKEHHOCTH 3JIEKTPUYECKOro Mousis BojHbl coctaBiseT 50 mB/mM. Omnpenenute
WHTEHCUBHOCTH BOJIHBI, T. €. CPEJAHIOI0 YHEPIHI0, TPOXOSIIYIO 38 €AUHUILY BPEMEHH Yepe3 CIUHHILY
HOBEPXHOCTH.

7. KoneOarenbHblli KOHTYp COCTOMT W3 KOHAEHcatopa eMmkoctu C, KaTylIKd
UHAYKTUBHOCTH L ¢ mpeHeOpexuMo MajibIM CONPOTHUBICHHEM M Kitoda. [Ipu pa3oMKHYTOM Kiroue
KOHJICHCATOP 3apsiinin 10 HanpsbkeHus Um u 3ateM B MOMeEHT t = 0 3aMKkHyH Kimrod. Haiitu: a) Tok B
KOHType Kak (yHkiuto Bpemenu I(t); 6) DJC. camMOMHAYKIMM B KaTyIIKe B MOMEHTBI, KOTJa
DIIEKTPHYECKAs SHEPTHsI KOHICHCATOPa OKAa3bIBAETCSI PABHOM SHEPTUH TOKA B KATYIIKE.

8. B konType ¢ emkocThio C M HHIYKTHBHOCTBIO L MpOMCXOJAT CBOOOIHBIE 3aTyXalOIINE
KOJIeGAHHSI, TIPH KOTOPBIX TOK MEHSETCS BO BpeMeHH 110 3akoHy I = Ine ™™, Haiitn Hanpsokenue Ha
KOHJIEHCATOpe B 3aBUCUMOCTH OT BPEMEHH U, B YaCTHOCTH, B MOMEHT t = 0.

9. Ha ckoiabko NpOLEHTOB OTIMYAETCS 4acTOTa  CBOOOJIHBIX KOJEOaHUI KOHTypa ¢
N00poTHOCTBIO Q =5 0T co6cTBeHHOU YacToThl W0 KojeGaHuit HTOro KoHTypa?
10. B koznebaTenbHOM KOHTYpe HMHIYKTUBHOCTh Karymku L = 2.5 MI'H, a emkoctu

koHAeHcaTopoB C1 = 2 MKD u C; = 3 Mx®. Konnencarops! 3apsauin a0 Hanpsbkenus U = 180 B u
3amkHyau kimou K. Haiitu: a) mepuosn coOcTBeHHBIX KojiebaHMii; 0) aMIUIUTYyIHOE 3HAYeHHE TOKa
yepes KaTyIlIKYy.

4) BoaHoBas onTuka-1.

Bonpocsl 11 caMOnpoBepKHU:

Chopmynupyiire npunmun [ 'toiirenca.

UYrto Takoe KOrepeHTHBIE BOJIHbI?

Uto Takoe onThyeckas pa3HOCTh Xoa?

3anuuuTe yCIoBUsS MaKCUMyMa U MUHHAMYMa.

. Onumure npuHIUI padoTel HHTEphepoMeTpoB Maiikenscona u dadpu-Ilepo.

3agauu 1719 CaMONIPOBEPKH:

1. Paccrossane mexnay 5-m m 25-m konpnamu HeroToHa paBHO 9 MM. Pannyc KpuBH3HBI
auH3bl 15 M. Haiitu 1yiMHY BOJHBI MOHOXPOMAaTHYECKOI'O CBETa, MAJAIOLIET0 HOPMAJIbHO Ha
ycTaHoBKY. HaOmroeHre npoBoguiiocs B OTpa>keHHOM CBETE.

2. B omnpite FOnra BHavane Gepetcst cBeT ¢ JuiMHOM BoimHBI 600 HM, a 3aTeM C Jpyro
KakoBa irHa BOJTHBI BO BTOPOM CITydae, €Cii 7-s1 CBETIIasl 1oJioca B IEpBOM cirydae coBmaaaet ¢ 10
TEMHOU BO BTOPOM.

3. [Ipu 3anmosHeHNHM HAXOAIEHCS HA TTYTH OJHOTO W3 UHTEPPEPUPYIOMIUX JTydel MyCcToi
TpyOKu mnmuHOW 5 cMm kucimopoaoMm (n;=1,000271) mpoucXoauT cMmemeHue HUHTEpPPEepEeHIINOHHBIX
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nosioc. Kakyro TOJNIMHY JOKEH MMETh KOMIIEHCHUPYIOLIUHN CTEKISHHBIM KIMH ¢ ny=1,5 Ha nyrtu
BTOPOTO JIyya, 4TOOBI BOCCTAHOBHJIACH NIEPBOHAYANIbHAS KapTHUHA?

5) BoJsHoBas onTuka-2.

Hudpakuus ceera. [Ipunnun [roivirenca-®Openens. Meton 30 @penens. ludpakmuonnas
pemerka. Paspematomas cnocoOHocTs. Ilonspusanus csera. JIuneiiHas, Kpyropas M 3JUIMITHYECKAs
nosisipusainuu. EctecTBeHHbIN cBeT. [[BoliHOE nyuenpenomienue. [lonsipuzamnus cBera npu IBOMHOM
nydenpenomueHun. [lomspusanmonneie 1npubopel. 3akoH Manmroca. Bpamenue miockocTu
MOJIIPU3ALUU B KPUCTAJUIMYECKUX Teax.

Bonpocs! 1151 camonpoBepKu:

Chopmymupyitte npunmun [ roirenca-dpenens.

B uem 3akmouaerca meron 30H Openens?

UYrto Takoe qudpakiroHHAs perieTKa’?

Onumure Audpakiuio Ha TPOCTPAHCTBEHHOHN peIIETKe.

3anuimTe yCIOBUs MaKCUMyMa U MUHUMYyMa.

UYro Takoe Mmosiipu30BaHHBIN CBET?

Chopmynupyiite 3akon  Mamtoca.

Cdopmynupyiite 3akon bprocrepa.

B yewm 3akmtoyaercs siBIeHUE MOISPU3ALMHY [TPHU TBOHOM JTydenpenoMIeHUH?

B gewm 3akmouaercs a¢ ekt Dapanes?

3agaum 1015l CAaMOTNIPOBEPKH:

1. Ha mudpakunoHHy0 pemeTKky HOpMalbHO MaJaeT My4doK cBeTa. Yemy HOIDKHA OBITH
paBHa MOCTOSHHAs AH(PAKIIMOHHON peleTKy, 4to0bl B Hanpasienun 41° coBmanu MaKCHMYMBI JIBYX
muHuK 656,3 uM u 410,2 HM.

2. Onpenenutb panuyc TpeTbeld 30HBI DpeHens, eclid pPacCTOSHHE OT TOYEYHOIO
ucrounrnka ceera (A=600 HM) 10 BOJHOBOI MOBEPXHOCTH W OT BOJHOBOW IMOBEPXHOCTH IO TOUYKH
HaOMoIeHus paBHO | M.

3. Ckonpko MITPUXOB Ha | MM cCoOIepKUT JUpPAKIUOHHAs pelIeTKa, €ClIu TNpu
HOPMaJIbHOM TMAaJ€HHUH MOHOXpoMaTthyeckoro ceta (A=0,6 MKM), MaKCHUMyM TMSITOTO MOPSJIKa
orknoseH Ha 18°.

4. [Tnockoctu mpomyckaHus OBYX HHMKOJEH 00pasyroT yroi 30°. B KaXoM HHKOJE
noryomaercst 10 % mamaromero cBera. OnpenenuTh: a) BO CKOJBKO pa3 0OcialiseTcs CBET IMOCIe
NPOXOXKJICHUS uepe3 Moysipu3aTop 0) BO CKOJBKO pa3 ocialiseTcss CBET MOCie MPOXOXKIAECHUS depes
aHaJIM3aTop; B) HAa KaKOW yroJ clieyeT NOBEPHYTh aHaJIN3aTOp, YTOObI Uepe3 HEro CBET HE MPOXOAMI?

S. VYron Mexay MI0OCKOCTSIMHU HPOIMYCKaHUS MOJSPU3aTOpa U aHAIN3aTOpa paBeH 45°. Bo
CKOJ‘IB&(O pa3 yMEHBIINTCS UHTEHCUBHOCTh CBETA, BBHIIIEIIETO U3 aHAJIN3AaTOPa, €CIU YroJl YBEITUYHUTh
1o 60",

CoNO~wWNE

6. VYron bprocrepa npu majgeHUH CBETa M3 BO3AyXa Ha KPUCTAUI KAMEHHOW COJIM PAaBEH
0
57". OnpenenuTs CKOPOCTh CBETA B 3TOM KpHUCTAJLIE.
6) B3auMopaeiicTBHe cBeTa ¢ BelIECTBOM.

Bomnpocsl 11 caMOnpoBepKHU:

Uto Takoe qucnepcus ceera?

B uem 3akitouaercs aneMeHTapHas 3JEKTPOHHAs TEOPHS AUCIIEpCUn?
UYTto Takoe MoriomneHue ceera?

Coopmynupyiite 3akon byrepa-JlamGepra.

. Chopmynupyiite 3axon Panes.

3agauu 17191 CaMONIPOBEPKH:

1. [Ipy mnpoxoxkaeHuu B HEKOTOPOM BEIIECTBE NYTH X HMHTEHCUBHOCTh CBETa
yMeHblIngach B 3 pasa. Omnpenenute, BO CKOJIBKO pa3 yMEHBIIUTCS WHTEHCHUBHOCTb CBETA IpU
MIPOXO0XK/ICHHUH ITYTH 2X.

2. Omnpenenute KOHIEHTPAIUIO CBOOOIHBIX AJIEKTPOHOB HOHOC(EPHI, €CIH I PATUOBOIIH
¢ yactotoit 97 MI'1 ee nmokazarens npenomiienus 0,91.
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3. [Tokazarenr mperoMJIeHHsS IS KPaCHOTO CBeTa B CTEKIE (TsoKenbld (DIMHT) paBeH
1,6444, a nns ¢uoneroBoro - 1,6852. HaiiTu pa3HuUIly yriioB peJIOMJIEHUS B CTEKJIe JAaHHOTO COPTAa,
0
ecJIy yroJi naaeHus paseH 80°.

4, [Tokazarens mnorsjomeHus: 1ia3mbl KpoBu paBeH 0,836 emtl. Kakas TOJIIMHA CJIOA
IJ1a3Mbl KPOBU YMEHBIIAET HHTEHCUBHOCTD NIAIAI0ILEr0 cBeTa B 3 pasa?

7) H3aydeHune yepHoro teia.

Bomnpocsl 11 camonpoBepKu:

1. Uto Ha3bIBaeTCs TEIUIOBBIM U3JIy4eHHEM?

2 [epeuncnanre 0COOEHHOCTH TEIUIOBOTO U3ITY4EHHUSI.

3. UTto Takoe abCOIIOTHO YEPHOE TEI0?

4 Chopmynupyiite 3akon Kupxroda, 3akoH Credana-bormbliMaHa W 3aKOH CMEIICHHS
Buna.

S. B yem ¢usnyecknii cmbicn yHUBepcaabHON QyHKIuN Kupxroda?

6. KakoB ¢wusnueckuii cmpicn moctosiHHONW & B 3akoHe Credana-bonpimana u Am B
3aKoHe cMelleHust Buna?

7. Kaxossl ycnosus nepexona popmyinsl [lnanka B popmyny Panes-/xunca?

3agauu 119 caMONPOBEPKH:

1. Temneparypa BepxHux cioeB 3Be3nbl Cupuyca 10 kK. Onpenenutrb NOTOK 3HEpruw,
M3JIy9aeMOM ¢ TTIOBEPXHOCTH ILIOMA b0 | KM 9TOif 3BE3IbL.

2. Kakyro momnocts uznydenus umeet Connue? M3nydenne ConHila cuutaTh OJIM3KUM K
m3nyaennto AUT. Temneparypa noBepxnoctu cosnia 5800 K.

3. MomHOCTh H3IY4YeHUs pPACKaJIeHHOM MeTajummueckoil mnosepxHocTH 0,67 KBT.

Temneparypa nosepxuoctr 2500 K ee mmomans 10 cm?. Kakyio MOLIHOCTE H3ITydeHHs HMela Ol 3Ta
IIOBEPXHOCTh, €cii Obl OHa Oblga abcoMOTHO uepHO? HallTw OTHOIIEHHEe >SHepreTHYecKux
CBETHMOCTEH 3TOH MOBEPXHOCTH U a0COIIOTHO YEPHOTO TEJIa MPU TaHHOW TeMIlepaType.

4. Ha ckonbko ymenbmmres macca ConHI@ 3a TOJA BCIEACTBUE H3NTydeHHA? 3a Kakoe
Bpemss Mmacca Connma ymenbmutcs Basoe? Temmeparypa moBepxHoctu Comama 5800 K. Ero
U3JTy4E€HUE CYUTATh TTOCTOSHHBIM.

S, Ha kakyro [nuHYy BOJIHBI HPUXOJUTCS MAKCUMyM CHEKTPAJIbHOM IUIOTHOCTH
HHEPreTUYECKOM CBETUMOCTH aOCOJIOTHO YEpPHOro Tejla, MMEIOLIEro TeMIepaTypy, PpPaBHYIO
Temmneparype 37 °C uenoBeueckoro Temna?

8) B3aumoneiicreue pOTOHOB € 3J1€KTPOHAMHU.

Bomnpocsl 11 camonpoBepKu:

1. Chopmynupyiite kBaHTOBYIO TunoTe3y [Lnanka.

2. Jaiite onpenenenne BHEMHETO GhoTodPdekTa.

3. Uto Takoe TOK HACHIIICHUS U 33JIep>KUBaloIee HAMpsKeHHe?

4. Chopmynupyiite 3akoHbl poTorddeKTa.

5. Kak ¢ momortsto ypaBHeHre DUHINTEHHA 00BACHUTE 1 U 2 3akoHbI hoTodddexra?

6. Kakue xapaktepuctuku (OTOHA ONPEACISAIOT €ro BOJHOBBIE W KOPIYCKYJISIPHBIC
cBoiicTBa?

1. ®oToH ¢ AMHOW BONHBI | MM paccesyics Ha CBOOOHOM AJIEKTPOHE MO YIJIOM 90°.
Kakyto nomto cBoeit sHepruu (hoTOH nepeai AMeKTPoHy?

2. Kaxkas monst sHeprum ¢oTtoHa pacxoayercs Ha padoTy Bbixoaa (OTOIIEKTPOHA, €CIU
KpacHas rpaauna potodpdexra 307 HM, a MaKCUMaTbHasI KHHETHUYECKast dHeprust 1 nB?

3. ®oton ¢ sHepruen 0,4 mMdB paccesuics mon yriom 90° Ha cBOGOIHOM AJIEKTPOHE.
OnpenenuTh SHEPTUIO PACCETHHOTO (OTOHA M KHHETUYECKYIO SHEPTHUIO JIEKTPOHA OTIAuH.

4, Haittu nocrosiunyto [lmanka, eciam M3BECTHO, YTO AJIEKTPOH, BBIPHIBAEMBINM U3 METalia

cBeToM ¢ uactoroit 2,2-10% I'm, 3aJIep)KUBAETCS PA3HOCTBIO NMOTEHIMANIOB 6,6 B, a BbIpbIBaeMBIii
CBETOM C 4acToToi 4,6: 10T 3a7€p>KMUBAETCS Pa3HOCThIO MOTEHIMAIOB 16,5 B.

o. B Bakyyme HaxomdTcd JBa KalbLMEBBIX 3JIEKTPOJA, K KOTOPHIM MOJKIIOYEH
koHaeHcaTop EMKOCThIO 4000 nd. IIpu 1IUTETHPHOM OCBEUIEHUH KAaTOJ]a MOHOXPOMATUYECKUM CBETOM
¢ nnuHHOM BoJHBI B 300 HM (POTOTOK MEXy JIEKTPOJaMH, BO3HUKIINN BHaYaie, IpeKkpalaercs, a Ha



KOHJICHCATOpE YyCTaHABIMBAaeTCs dyeKTpudeckuil 3apsan. «KpacHas rpanuna» dorodddekra ms
kanbiusg 450 wM. OnpegenuTe YCTaHOBUBIIMICSA 3apsa]  KOHJEHCATOpA. EMKOCTBIO CHCTEMBI
AIIEKTPOAOB IpeHEOpeyb.

6. @DOTOH C JJIMHHOM BOJIHBI, COOTBETCTBYIOIIEH KpacHOW rpanuie (ororddexra,
BBIOMBAET AJICKTPOH U3 METALTMYECKOM IJIACTUHKH (KaTO/a), HaXOJSIIErocsi B COCy/e, U3 KOTOPOTro
OTKa4aH BO3AYyX. ODJEKTPOH Pa3rOHSETCS OJHOPOAHBIM 3JIEKTPHUUECKUM IIOJIEM HAIPSKEHHOCTHIO
5-10* B/m. Jlo kakoii CKOPOCTH 3JIEKTPOH PA3rOHUTCS B 3TOM II0JIe, MPOJIETEB MYTh 510" M.
PenstuBuctckue 3pPpexThl HE YIUTHIBATS.

9) BoJiHOBBIE CBOMCTBA YaCTHII.

Bonpocs 1151 camonpoBepKu:

Cdhopmynupyiite runoresy ne bpoiins

ChopmynupyiiTe 1 3aIUITUTE COOTHOIICHUE HeolpeaeneHHocTe [ 'eizendepra.
3anummTe cTalliOHapHOE U BpeMeHHoe ypaBHeHus Llpeaunrepa

Uro omnpenaenseT KBaapaT BOJIHOBOM QyHKIIUN?

MoskeT i yacTuIla HaXOJUTCS Ha JHE MOTEHIUATLHON SIMbI?

Kakumu cBolicTBaMu MUKPOYACTHI] 00YCIOBJICH TYHHENbHBIN 3 (exT?

Uto Ha3pIBaeTCs TJIaBHBIM KBAaHTOBBIM 4HciIoM? Kakoe cCOCTOsHHE aTomMa Ha3bIBAETCS
BO30Y>KICHHBIM?

3agaum AJ151 cCaMONIPOBEPKM:

1. B mpsmoyronbHON MOTEHUMANbHOU siME IHUPUHON | ¢ aOCOMIOTHO HENPOHUIIAEMBIMH
creakamu (0<x<l) HaxomuTcs YacTUia B COCTOSHUU n=4. HalTu BEpOSATHOCTH MECTOHAXOMKICHHS
yactuusl B o0actu 1/3<x <.

2. [Ipeanonarasi, 4TO HEONPEACICHHOCTh KOOPAMWHATHI JBIKYIIEHCS YaCTHI[BI paBHA
NeOpONIeBCKON JITTMHE BOJIHBI, OMNPENEIUTh OTHOCUTEIbHYIO HETOYHOCTh Ap/p HMIylbca ASTOU
BEJIUYUHBI.

3. KoaddutimeHnT npoxoxkieHus 2IeKTPOHOB Yepe3 HU3KUN OTeHIIMATbHBIN Oaphep paBeH
K03 dumeHTy orpaxkeHus. OnpenenuTb, BO CKOJIBKO pa3 KHHETHUECKask SHEPTHUs 3JIEKTPOHOB OO0JIbIlIe
BBICOTHI TOTEHIIMATLHOTO Oapbepa.

NookrwnpE

BoinosiHeHue pacyeTHO-rpaduyueckoii padoTsl

Pacuerno-rpaduueckas padora (PI'P) - camocrositenbHas MUChMEHHasi paboTa CTyJeHTa, B
OCHOBE KOTOPOM JIEKHUT PEIICHUE CKBO3HOW 3a/layM, OXBAaThIBAIOIIEH HECKOJIBKO TEM AMCLMILIMHBI U
BKJTFOYAIOIIEH OCYIIECTBICHUE Pacue€TOB, 00OOCHOBAaHUM U BHIBOJIOB.

PI'P TpelOyroT 3HaHU# MO Cpa3y HECKONbKUM IUCIHILIMHAM, a TakXke yMeHHe paboTaTh ¢
npodeccuoHaNbHOM TUTEpaTypoil, TaOIUIIaMH, aHATU3UPOBATh JaHHbIE.

PI'P npgomkHa mTpencTaBiATh CcOOOW €IWHYIO CBA3HYIO IIEMOYKY U3 TMHCbMEHHBIX
YMO3aKJIIOYEHUH U MaTeMAaTUYECKUX PACYETOB, KOTOPbIE IPUBOJAT K PELICHHUIO rpaduueckoil 3agauu.
B cocraB paboTel BXOAST (OPMYIHMpOBKA 3a/laHUs, HWCXOJHBIE JaHHBIC. 3aTeM MPUBOIAT
MPAKTUYECKHUE PEIICHUsI, HCXOMS U3 PAllMOHATBFHOCTH UX TIPUMEHEHHUS, B 3aBEPIICHUH TTUIITYT BHIBOJIBI
10 3a/1aue, aHaau3 HHGOpPMaIluU, OTPAKEHHON B B TpaUKOB, TUarpamMm, pUCYHKOB. TEKCT HOKeH
ObITh HamucaH 0e3 TrpaMmaTudeckux u opdorpaduyeckux omuOok. [Ipomecc coszmanus padOTHI
noJipa3ymMeBaeT Takke o(opMIeHHE TUTYIBHOTO JIMCTa, OTJABJICHUS, CIHCKA JIUTEpaTyphbl, U
pacinpoBKy BCeX TEPMUHOB U CUMBOJIOB, KOTOPBIE UCIIOJIb30BaHbI B PEIICHUU.

Yactu PI'P:

1) OnucarenpHass 4YacTh HAUYMHAETCS C TOSCHUTENIbHON  3alMCKU-BBEIEHUS, T
000CHOBBIBAIOTCSL APTYMEHTHI B TIOJIb3Y 3HAUUMOCTH ATOW 3aJauM JJI IPAKTHUECKOM NESTEIbHOCTH -
MPOU3BOJICTBA U T. A. Jlanee uaer HayyHas Teopus, OCHOBHbIE 3aKOHBI, MOJIENIN U TEPMHUHBI, KOTOpbIE
HY>KHBI [Tl pELICHUSI.

2) B ananutHueckoil yacTu ectb (QOpMYIHMpOBKA 3a/laHUs UM XapaKTEpPUCTHKAa OOBEKTa
UCCIIEIOBaHMs. 3]IeCh CTYIEHT NPOBOAUT MAaTEMaTHUECKHE pacueThl U JIeNaeT BCe HEOOXOIMMBbIe
rpaduku, cxeMbl. Bce manHbIe MomyvaroT rpadgudeckoe oToOpaxeHue.



3) BbIBoBI MOApa3yMEBaIOT CAMOCTOSITENbHBIC PACCYKICHHUS 00yYaroIerocs o mporecce
pellleHusl 3ajjaud M ee pe3yibTarax, OIleHKa pe3yJbTaTOB, UX PEaTMCTUYHOCTH, NPUMEHHMOCTH B
YKU3HU, a TAK)KE€ PEKOMEHIAI1H.

PacuerHo-rpadguyeckas padora Ne 1
«Du3nyecKue OCHOBbI MeXaHUuKHU. MoJieKkyJsipHas (PU3UKa U TEPMOAUHAMHUKA.
JuexktpocTraTuka. [1oCTOAHHBIN JIEKTPUYECKHIT TOK»

3aganue Nel
Panunyc-BekTop MarepuanbHON TOYKHA OTHOCUTEIBHO Hayalla KOOPJMHAT U3MEHSETCSI CO BPEMEHEM 10
3aKOHY 7 = bti + ct?].

1. HAWTH YpaBHCHHUE TPACKTOPUU JIBIKEHUS TOUKH;
2. IIOCTPOUTH rPadHK TPACKTOPUH TOUKU B IIPOMEKYTOK BpeMeHn oT 1, = 0 no t, = 5,¢;
3. OIIPEACTIUTH MOAY/Ib CKOPOCTH TOYKHU B Ha4aae KOOPAUHAT (XO, yo) ;
4. OTIPEACITUTL MOYJN TAHTCHIIMAILHOTO, HOPMAJIBLHOTO U TMOJIHOTO YCKOPESHUU TOYKH B Havale
KOOPJMHAT (X0 =0,y, = 0);
5. OTIPEACTUTh PANyC KPUBU3HBI TPAEKTOPUU TOUYKU B Ha4aje KOOPAMHAT (XO, Yo ) _
UucoBbie 3HAYCHUS MTAPAMETPOB JJIs PEIICHUS 33]a9 HE0OX0IUMO B3STh U3 TaOIHIIHI 1.
Tabmuua 1
No BapuanTa 1 2 3 4 5 6 7 8 9 10 11 12 13
b, m/c 10(20]15]10|15|20 |25 |10 | 25| 15 2,5 2,0 2,5
¢, m/c 200110151520 |10 |25 |15 | 25 2,0 2,5 3,0
Ne BapuanTa 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26
b, m/c 3013010302025 |35|10]| 35| 20 4,0 3,0 | 40
¢, m/c 25/110(30]20(30|30]10 ] 35|20 35 3,0 4,0 5,0
3aganue No2
TBEp0E TENO BpaIaeTcst BOKPYT HETOBIKHOM ocu Z 110 3akoHy: @ =a -t —D 12,
1. KaKOB XapakTep ABMKEHHUS dTOro Tena?
2. OTIpEACTUTh MOAYJIH YIJIIOBOH CKOPOCTH () W YIIIOBOTO YCKOPEHHUS & Tella, MOJIHOE YHCIIO
o6opotos N , coBepménnbix Tenom 3a Bpems t, =5,c;
3. ONpEeJe/NTh MOMEHT BpeMeHH [,, Korja HampaBieHHe BpAICHHMs Tejla HM3MEHSeTCs Ha
MIPOTUBOTIOIOKHOE;
4. MOCTPOUTH IpauK 3aBUCUMOCTHU YIIIOBON CKOPOCTH U YIIIOBOTO YCKOPEHHSI TeJla OT BPEMEHHU;
5. yKa3aTh OTHOCHUTEIIEHOE HAIIPABICHHE BEKTOPOB YIIIOBOW CKOPOCTH (V) W YTIIOBOTO YCKOPEHUS
E.
YucnoBble 3HAYCHHSI TAPAMETPOB /ISl PELISHUS 3a7a4i HE0OXOIUMO B3SITh U3 TAOIHIIBI 2.
Tabmuna 2

Ne BapuanTa 1 2 3 4 5 6 7 8 9 10 11 12 13

a, pag/c 50]150(50|30[40|60|60|70|70| 70 | 80 | 80 | 80

b, pan/c? 10{20(30|10|10| 20|30 |20 |30 40 | 10 | 20 | 3,0

Ne papuanta | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26

a, pan/c 80(80(90(90|90| 90| 90 |100|10,0| 10,0 | 10,0 | 10,0 | 20,0

b, pan/c? 40|50(10(20|30| 40 |50|20)|30| 40 | 50 | 60 | 1,0

3aganmne Ne3




Ha o601 MaxoBuka B popMe OJHOPOJHOTO CILIOLIHOrO Jucka Maccoii M, u paamycom R Hamorana

J€rKas HUTh, K KOHIly KOTOPOW IPUKPEIUIEH Tpy3 maccou [M,. YpaBHeHWE BpallCHUS MaXOBHKA:

2
-1

Q= T . Jlo Hauana BpallleHHs MaXOBKKa BHICOTA IPy3a HaJl HOJIOM cocTasisuia N.

Ornpenenurs:

1. TaHTCHIIMAILHOE YCKOPEHHE U JIMHEHHYIO CKOPOCTh, HOPMAaJIbHOE U TIOJHOE YCKOPEHHUS TOYEK

000/1a MaxoBHUKa, BpeMs OITyCKaHUs Irpy3a J0 1M0Jia, KHHETHYECKYIO SHEPTHIO Ipy3a B MOMEHT yjapa o
TOJI;

2. YIIIOBYIO CKOPOCTb U YIJIOBOE YCKOPEHHUE MAaXOBHUKa,

3. CHJTY HaTSDKEHHSI HUTH C TPY30M, pabOTy CHJIbI HATSDKEHUS 110 OIIyCKAaHUIO IPpy3a Ha MOJ;

4. MOMEHT CHJIbl HaTSOKEHUS HUTH MaxOBHMKA, €r0 MOMEHT HMIIYJIbCa U MOMEHT HHEPLHUH
MaxOBHKa, KHHETUYECKYIO SHEPTUIO MaXOBHKa;

S. HaIlpaBJICHUsI BEKTOPOB YIVIOBOM CKOPOCTH, YIJIOBOIO YCKOPEHHMs, MOMEHTA CHJIbI I MOMEHTA

UMITYJIbCA MaXOBHKA.
UmcnoBble 3HaYCHUS TTApAMETPOB ISl PELICHUS 3aa9i HEOOXOJMMO B3STh U3 TaOIHUIIBI 3.

Tabmauua 3
Ne BapuanTa 1 2 3 4 5) 6 7 8 9 10 11 12 13
m,, xr 50 4030201060 70 80|90 100 10 | 20 | 3,0
m, , xr 10]20|30| 40 (50|60 100|90 (80| 70 | 30 | 20 | 1,0
R,m 050403020204 |05)|06/|07| 10| 02 | 03 | 04
h,wm 101510 | 12 (14|15 | 20 |25 |30 | 40 | 20 10 | 0,5
Ne BapuanTa 14 |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26
m,, xr 301201020 30|40 |50 /|60]|70]| 80 | 90 | 100 | 05
m, , xr 301201025 (35|40 | 50 |40|40 | 30 | 20 | 40 | 0,2
R,m 025|02|02|025/03]05|06 |061|07]| 08 | 09 1,0 | 0,15
h,wm 2012510, 050604 |10 |15|212]| 15 | 20 | 25 | 05

3aganmne Ned
B 3akpbiToM pesepByape 00béMoM V' Haxomutes ta3 X . HawanbHoe cocTosHue rasa (cocTosaue 1)

XapaKTEPU3yeTCs TEPMOJMHAMMYECCKMMHU IapaMmeTpamu: Macca rasa M, nasmenme rasa Py,

Temmeparypa rasa I,. Ilocie TOro, Kak B pe3epByap BIyCTHIIM HEKOTOPOE KOIMYECTBO TAKOTO HKE
ra3a, €ro COCTOsIHHE (COCTOSIHHE 2) CTaJI0 XapaKTepU30BaThCS CIAEAYIOUIUMHU TEPMOIMHAMHYECKUMU
napamerpamu: macca raza MM, , naenenue rasa [),, Temmeparypa rasa T2. 3aTeM ras M30XOPHO

IIEPEBEIIU B COCTOSHHUE 3 C TEPMOJMHAMUIECKMMU MapaMeTpaMu: [Py U T3 :T1 .

Cunras ra3 WAealbHBIM, a 3HAUYEHUs TEPMOJMHAMMYECKUX mnapameTpo V ,m,, Tl,mzn T2
W3BECTHBIMU, HAUTH:

1. 3HAYEHMs TEPMOJMHAMUYECKUX MapaMETPOB rasa B coctosuuu 1: [Py, B cocTosnuu 2: [, U B

cocrostHun 3: Py; Maccy M, MoneKynbl rasa, KOIM4YecTBO Moneil V rasa, obuiee uncio N u

KOHIICHTPAIHIO n MOJICKYJI Ta3a U IJIOTHOCTH O Ta3a B COCTOSHUAX lu 2;

2. HauOoJee BeposATHYIO Vj, CpeTHIO <V>, CPEIHIOI0 KBAIPAaTUIHYIO <VKB> CKOPOCTH MOJIEKYJT
raza B COCTOSHHUSAX | W 2; CPEIHIO KHHETHYECKYI0 DJHEPTHU IMOCTYMAaTeIbHOTO <8n>,
BpallaTebHOTO <6‘BP> JBIKEHUSI MOJIEKYJI Ta3a U CpeJHee 3HAYeHHE WX MOJHON KHUHETHYECKOU

SHEpPruu <8> B COCTOAHMSX | 1 2;




3. momspusie  C,,, C, u ynenbubie C,,Cp TemnoémkocTu rasa, mokasatenb aauabathl y W
BHyTpeHHI010 sHepruio U rasa B cocrosnusx 1 u 2;
4. CPEIHIOI0 JUIMHY CBOOOIHOrO Impobera <|> MOJIEKYJI T'a3a B COCTOSIHUAX | M 2, TMHAMUYECKYIO

BA3KOCTb 77 U Koo uimenT Teronposoanoctu A rasa;
5. M300pa3uTh TEPMOJMHAMHYECKYIO JMarpaMMy paccMaTpUBaeMOI'0 H30XOpPHOTO IMpoliecca B

xoopaunarax (P, V), (P, T)u (V, T).

YucnoBblie 3HAYCHUS napaMETpoOB JJIA pEIICHUA 3aJa9u H606XOI[I/IMO B34ATb U3 Ta6J'II/II_[I)I 4,

Tabauua 4
Nyl 2l sl a4l s 6| 7] 8] 91011 12] 13
BApUAHTA

V. M 0,30 | 0,25 | 0,20 | 0.15 | 0.10 | 0,05 | 0,04 | 0,03 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06

X H, He 0O, N, NH; C02 Ar H, He O, N, NH; C02

m,, xr 0,30 | 0,25 | 0,20 | 0.15 | 0,10 | 0,50 | 0,40 | 0.30 | 0,20 | 0,30 | 0,40 | 0,50 | 0,60

T,.K 330 | 325 | 320 | 315 | 300 | 350 | 340 | 300 | 320 | 350 | 270 | 300 | 330

m, , kr 0,10 0,25 | 0,30 | 0,35 | 0,50 | 0,50 | 0,40 | 0,70 | 0,30 | 0,50 | 0,60 | 0,50 | 0,40

T,,K 360 | 330 | 340 | 330 | 250 | 370 | 350 | 320 | 300 | 290 | 300 | 350 | 360

Ne 14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 | 24 | 25 26
BapHaHTa

vV, M 0,10 | 0,15 | 0,20 | 0,25 | 0,30 | 0.25 | 0,20 | 0,15 | 0,10 | 0,05 | 0,04 | 0,03 | 0,025

X Ar H, He O, N, NH3 CO, Ar H, He O, N, NH3

m,, xr 0,25 0,30 | 0,40 | 0,20 | 0,60 | 0,25 | 0,20 | 0,30 | 0,40 | O5 | 0,4 | 0,3 | 0,25

T,.K 300 | 330 | 250 | 350 | 360 | 300 | 320 | 330 | 340 | 250 | 300 | 330 | 350

m, , xr 0,25|0,20 | 0,60 | 0,80 | 0,40 | 0,75 | 0,80 | 0,70 | 0,60 | 1,00 | 0,60 | 0,70 | 0,75

T,,K 330 | 340 | 350 | 300 | 280 | 320 | 290 | 340 | 300 | 300 | 350 | 360 | 300

3aganmne Ned
['a3 X HarpeBarOT OT TeMmmepaTypsl |, 10 Temmeparypsl |,. ITomaras, uro ¢yHkums Makcemra
m 32 —m0v2
numeert Bup f (V,T) =4r- 0 V2. 2T
27KT

Ucnonb3ys 3aK0H, BEIPKAIONIMI pacpeielieHre MOJIEKY/I HIEATBHOrO Ta3a o ckopoctsam | (V,T ) :
1. BBIBECTH (POPMYIIBI CpeiHel apupMeTHndecKoi <V> CpenHel KBaJpaTUYHON <VKB>
Hauboee BEPOSTHON V,; CKOPOCTEH M ONpPEIENUTh X YNCIIOBbIE 3HAYEHHS IS TeMIepatyp 1, u I,;

2. paccuMTaTh A8 KaXIO0M M3 YKa3aHHBIX TeMIlepaTyp 3HaueHus (yHKuun MakcBemia IMpH

VB
ckopocTsix: V=-2 V=V, V=2V,;
2 )

3. 110 HOJTY4EHHBIM JaHHBIM MOCTPOUTH rpaduk Gynxmun | (V,T ) JUIS KaX/101 U3 TeMIeparyp;

I/ICHOHBSyﬂ 3aKOH, BBIpa)KaIOH_IHﬁ pacnpeacicHuc MOJICKYJI UACaJIbHOI'O ra3a 1o f (V,T ) .
1. MOJIYYUTH (I)YHKI_II/IIO pacnpeaciiCHud MOJICKYJI ra3a IO 3HAYCHHUAM KUHETHYECKOMN SHEPTUU

MOCTYNAaTCIIbHOT'O ABUKCHUA f (8) ;




2. HCTIONB3ys (BYHKIMIO pacTpeseleHnsl MONEKyI Ta3a 1o dHeprusaM | (8) BBIBECTH (POPMYJIBI
CpelHel KUHETHMYECKOW SHEepPruu <8> MOJICKY]l ¥ HauboJIee BEPOATHOE 3HAYECHHME DHEPIUH &,

MOJICKYJ 1 paCcCYUTATh UX YHUCJIOBBIC 3HAUCHUA OJId TEMIICpATyp Tl u T ;

3. HaWUTH 3dKOH, BI)Ipa}KaI-OH_[I/Iﬁ pacnpeaci€CHue MOJICKYI HACAJIbHOr'0 ra3a 1o OTHOCHTCIbHBIM

\'
ckopoctsam | (U,T), roe U=—;
Vg
4, JUI1  YKa3aHHBIX TEMIIEpaTyp ONpENeNdTh JOMI0 MOJEKYd, CKOPOCTh KOTOPHIX JIEKHT B

unrepsaie ot V; 1o V,.

I'az X cuurath HACAIbHBIM, HC3aBUCUMO OT XapaKTCpa Npouccca HAa4aJJbHOC U KOHCUHOC COCTOSHUSA
ra3a C4uTaTb paBHOBCCHBIMU.

UucnoBble 3HaYCHUS TApAaMETPOB ISl PELICHHUs 3aa4l HEOOXOJMMO B3STh U3 TaOJIUIIBI S.

Tabauua 5
Ny 203 als 6| 7 | 8] 9|10 11]12] 13
BapHaHTa
X H, He Oy N, | NH3 | CO, | Bosmyx | H» He O, N, | NH3 | CO,

T,,K 250 | 270 | 280 | 290 | 300 | 310 | 320 330 | 340 | 350 [360 |370 |380
T,,K 270 | 290 | 300 | 310 | 320 | 330 | 340 | 360 | 380 | 360 | 370 | 390 | 400
V;, M/c 350 | 400 | 410 | 420 | 430 | 450 | 460 | 480 | 490 | 500 | 510 | 520 | 530

V,, m/c 360 | 410 | 420 | 430 | 440 | 460 | 470 | 490 | 500 | 510 | 520 | 530 | 540

Ne 14 15 | 16 | 17 18 | 19 20 21 | 22 | 23 | 24 | 25 | 26
BApUAHTA

X Bosayx | Hp He O, N, | NH; | CO», Ar H, He O, N, | NH;
Tl,K 380 370 | 360 | 350 | 340 | 330 | 320 310 | 300 | 290 | 280 | 270 | 260

T,,K 400 | 390 | 380 | 370 | 360 | 350 | 340 | 330 | 320 | 310 | 300 | 290 | 280
V, m/c 550 | 540 | 530 | 510 | 500 | 490 | 480 | 470 | 460 | 450 | 440 | 430 | 420

V,, M/c 560 | 550 | 540 | 520 | 510 | 500 | 490 | 480 | 470 | 460 | 450 | 440 | 410

3aganmne Neb
V Moie# raza X , 3aHHMAIOIIETO O0BLEM Vl U Haxojsuierocs Mo JaBieHHeM [, mojasepraercs

M30XOpHOMY ~HArpeBaHHIO 10 Temmeparypel 1, =2-T, Ilocne »TOoro ra3 moaBepriu

U30TEPMHUECKOMY PACIIMPEHUIO JI0 HAYAJIBHOTO JAaBJICHUS, a 3aTEM OH B pe3yjbTare U300apHOrO
CKaTHUs BO3BPALLEH B IEPBOHAYAIIBHOE COCTOSIHUE.
[Toctpouts rpaduk MKIA U ONPENETUTD:

1. M3MEHEHUE BHYTPEHHEH DHEPIUH raza B KaXkJOM M3 pacCMaTPUBAEMBIX TEPMOJMHAMHYECKUX
IIPOLIECCOB U B LIEJIOM 32 LIHKJI,
2. paboTy raza B pacCMaTpUBAaEMBIX TEPMOAMHAMUYECKUX MPOLIECCAX U B IEJIOM 3 IHKIT;
3. KOJIMYECTBO TEIJIOTHI, COOOIIEHHOE Ta3y B KKJOM M3 pacCMaTpUBAaEMBbIX MTPOLIECCOB U 32 UK
B LIEJIOM;
4. tepmoanHamudecknid K11 nukna.
YucnoBble 3HaUEHUS TApaMETPOB JJIs pEIIeHuUs 3aa4l He0OOXOJMMO B35Th U3 TaOIHUIIbI 6.
Tabmuua 6
Ne
1 2 3 4 5 6 7 8 9 10 | 11 12 13
BapHAaHTA

X H, He | Oy N, | NHz | CO, | Bosnyx | H, | He | Oy N, NH; CO,




V MOIIb 1 2 3 4 5 6 7 8 9 10 1 2 3
Vl, b 5 4 3 2 1 6 7 8 9 10 5 4 3
p,-10°,
- 0,5 10115120 ]| 25 | 30 3,5 40|50 |55 1|10 2,0 3,0
a
Ne 14 15 | 16 | 17 18 19 20 21 | 22 | 23 | 24 25 26
BapHaHTa
X Bosmyx | H He 0O, N, | NHs; | CO, Ar H, He O, N, NH;
vV, MOJIb 10 9 8 7 6 5 4 3 2 1 2 3 4
Vl, b 10 9 8 7 6 5 4 3 2 1 2 3 4
P '105’
- 50 45140 35| 30| 25 2,0 15120 |20 | 4.0 3,0 4,0
a

3aganue Ne/
B 6awtone o6bémom V' mHaxommtes raz X wmaccoii M mpu temneparype T . PaccmarpuBas ras

X Kak pealbHbIH ra3, OnpeeInTh.

1. BHYTPCHHEE JIaBJICHUE ra3a;

2. JIABJICHUE Ta3a Ha CTCHKU OaJJIOHA, CPABHUTH PE3yJbTaT C JABJICHHEM HJICATHHOTO Ta3a MpH
TEX K€ YCJIOBHSX, KaKyl YacTh JaBJICHUS Ta3a COCTABJISICT JIABJICHUE, OOYCIOBICHHOE CHJIAMHU
B3aMMOJICHCTBHSI MOJICKYJI?

3. 3¢ (deKTUBHBIA AMaMeTp MOJIEKYJbl raza X , COOCTBEHHBI OOBEM MOIEKYI], KaKyl0 4acTb
00BEma OatoHa cocTaBsieT COOCTBEHHBIN 00BbEM MOJIEKYIT?

4, OIIPEICIIUTh BHYTPEHHIOK DHEPTHUIO T'a3a U CPABHUTh €€ C BHYTPEHHEU DHEPTUei HIIealbHOTO
ra3a IpH TeX )Ke YCIOBHUSX;

5. BBIUHUCIUTh KPUTHUECKYIO TEMIEpaTypy., KPUTHYECKOE aBJICHHE, KPUTHYECKHH O0BEM H
KPUTHYECKYIO TUIOTHOCTB Ta3a X .

YucnoBble 3HAYSHHSI TAPAMETPOB ISl PELISHUS 3a7a4i HEOOXOIUMO B3SITh U3 TaOIHIIBI 7.

Tabmauma 7
oyl 23 als 6| 78| 9|10 11 12]13
BapuaHTa
X N, | Ar | H, B;’ff‘ He | O, |CO, | Cl, | N, | Ar | H, B;’j’l He
102
V$§’2434534565432

m , kr 05|04 0304|0506 08]05]|06])|02]|02] 06|01

T,K 280 | 290 | 300 | 320 | 350 | 300 | 340 | 300 | 330 | 320 | 300 | 290 | 280

N 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
BapuaHTa
X No | Ar | Hy | 7% | He | Oz [COz| Cl | Np | Ar | Hp | ") | He
102
v 330 | 01|02|03|04|05|06]|05|04]|03|02)|01]02]03

m , kr 10203040506 |05|04|03]02)|01|02]03

T,K 350 | 340 | 330 | 320 | 310 | 300 | 290 | 280 | 290 | 300 | 310 | 320 | 330

3aganmne Ne8
3aBHCUMOCTh BEKTOpa HAMPSHKEHHOCTH  DJIEKTPOCTATHYECKOTO IMOJS, CO3JAHHOTO OOBEMHBIM
AIICKTPUUYCCKUM 3apsI0M, BHIPAKACTCS YPABHCHUECM:




= a - b > c 7
E:x_zl-l_ﬁ]-l_z_zk’

- 7 o
rae 1, ],k — emurnunsie optei ocet X,Y,Z ; a,b,C— nocrosuusie.

Ornpenenurs:
1. 00BEMHYIO IIOTHOCTH 3JIEKTPUYECKOrO 3apsia o B TOUYKE IPOCTPAHCTBA C KOOPIHMHATAMU
A(X, Y12 ),

114

R

2. MOJTyJIb M HAIIPaBJICHUE BEKTOpa HANpsHKEHHOCTH E B Touke A
3. cuny F B3anmozeiicreus toueunoro 3apsina J, ¢ 0GbEMHBIM 3apsioM B Touke A;
4. 3HAYEHHE TIOTEHIMANA (0 JTOTO TIOJISL B TOUKAX: B(Xl,0,0), C(O, yl,O), D(0,0, Zl);
5. HOTEHIMATBHYIO JHEPIUI0 B3aUMOJEHCTBUS TouedyHOro 3apsana (|, ¢ oObEMHBIM 3apsaaoM B

TOYKAX 3JIEKTPOCTATHYECKOTO 101 B(XI,O, 0), C (0, Vi, 0), D(O, 0, Zl), 1 paboTy, COBEPIIAEMYIO

QJICKTPUUYCCKUM IIO0JICM IIPpH IMCPEMCHICHHUMW TOYCYHOI'O 3apsaaa qO U3 TOYKH B(Xl,0,0) B TOYKY

C(O, yl,O), U3 TOYKHU B(XI,O,O) B TOYKY D(0,0, Zl), U3 TOYKH C(O, yl,O) B TOYKY D(0,0, Zl)

3HaueHHuE MOTCHIMAJIAa II0JII B TOUKE Hadalla KOOpAUHAT IIPUHATE PABHBIM HYJIIO: (DO = O . Hucnossle
SHAUYCHUA MMapaMCTPOB JIs1 PCHICHHA 3ala4n HCO6XO,I[I/IMO B34Tb U3 Ta6.]'II/II_IBI 8.

Tabauua 8
Ne 1 1 2134|567 8|9 10|11 12]13
BAPUAHTA
a > 1 [ 3 | 4] 5 112134 5 1] 213
b 1| 21 112 | 3|4 5 1213451
c 3 [ 4 | 3 1 2 3] 45 112131 45
6
G105 13 ) 4| 5 2112 3|als|1]2]3]a4
K

X[, M 0102|0304 ,05,06 0102|0304 05 06 |01

Y, M 020304, 05,01,02,03,04,05 01,0203 04

Z,m 63|02|01,02),03,04,0501|02 03,04/ 0502

Ne 14 15 16 17 18 19 20 21 22 23 24 25 26

BapI/IaHTa
a 11 21 3] 4 5 12134511 23
b > | 1 | 2 | 1] 21 345 12131 4]s
c 4 [ 3 [ 1] 213 a5 1213 4] 51
-6
G105 V3 ) 4 | 5 21123 |als|1]21]3]a4
Ko

X/, M 020203040506 |01|02|03)|04]05) 06|01

Y, M 02 03|04 05010203 |04 |05|01|02)03] 04

Z,m o402|01,02),03,0405,01/|02 03,04/ 0502

3aganue Ne9
[Inomans oOKIAfOK IJIOCKOTO KOHIAEHCATOpa S, a PacCTOSHHE MeXAy OOKIaAKaMH PaBHO d.
KOH,Z[GHC&TOp 3ap51,111/1m/1 o0 pa3HOCTI/I IIOTCHIOIHAJIOB Ul U OTKJIHOYHIIM OT UCTOYHHKA HaHpH)KeHI/ISI,




[OCJ€ Yero BIUIOTHYIO K OOKIaJKaM BJBHUHYJIM IUIACTHHY MAMIJICKTPUKA C JTUDJICKTPUYECKON
IPOHUIIACMOCTBIO & .

Ornpenenurs:

1. €MKOCTH KOHJIeHCaTOpa C1 u C2 710 Y TIOCJIC BBEJICHHUS JUAIICKTPHKA;

2. AJIEKTPUYCCKUH 3apsi/i Ha O0KJIaIKaX KOHICHCATOPA;

3. paszHocTh norenrmanos U , MEXJly 0OKJIaJKaMH KOHJIEHCATOpa M0CIIe BBEIEHUS TMIIIEKTPHKA,;
4, HANPsDKEHHOCTh 3JICKTPOCTATHYECKOIO IMOJII BHYTPH KOHJEHCATopa J0 W IOCIIe BBEICHHS
IIJIaCTUHBI I[I/IE)JICKTpI/IKa;

5. MMOBEPXHOCTHYIO IUIOTHOCTH 3apsja Ha OOKJIaJKaxX KOHJEHcCAaTopa JI0 M TOCJIEe BBEACHHS
IIJIaCTUHBI I[I/IE)JICKTpI/IKa;

6. SHEPTHUI0 KOHACHCATOPA JI0 U MOCJIC BBEICHUS JUJICKTPHKA;

7. JUABIIEKTPUYECKYIO BOCIIPUUMYUBOCTD TUDJIEKTPHUKA,

8. MOJIIPU30BAHHOCTD IIACTUHBI TUIJICKTPUKA,

9. HOBCpXHOCTHYIO IIJIOTHOCTH CBA3AHHBIX 3ap5111013 Ha I[I/IZ-)JIGKTpI/IKC;

10. JIEKTPUUYECKOE CMELICHHE BHYTPH TUIACTUHBI IUAJICKTPHKA,

11. JIaBJICHHE, UCTIBITHIBAEMOE TUIACTUHOM JUDJICKTPHKA CO CTOPOHBI OOKJIaI0K KOHACHCATOPA;

12. paboTy, KOTOPYHO HYXKHO COBEPIIMTH IPOTHUB CHJI DIIEKTPHUYECKOTO IO, YTOOBI BBIHYTH
JUDJICKTPUK;

13. OINpEeNeNIUTh  O0Iy0 EMKOCTh OaTaper KOHJICHCATOPOB, €CIIM K KOHJICHCATOPY C1

NPUCOSIMHNUTL IMOCIEOBATENbHO JIBa TaKUX JK€ KOHJCHCATOpa, COCAMHEHHBIX MEXAy CO00i
HapajuIeIbHO.
YucnoBble 3HaUCHHS TApaMETPOB ISl PEIICHHS 3a1a4l HEOOXOJMMO B3STh U3 Ta0IHIb 9.

Tabauua 9
Nyl 23] 4 | s e 718 9 10]11] 12| 13
BAPUAHTA
S a2 | 001]002]003| 004 |005]006] 007 |002]003]004]005] 006 | 0,05
Rk -3
dl\140'5654567532352
U,,B | 300 | 200|100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500
< 7 12 [ 5 2 5 1317 | 513213 5 2
Ne 14 |15 | 16| 17 |18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26
BapI/IaHTa
S .2 | 005003]003| 004 |005]0,06| 007 | 005003004006 | 005 0,05
. -3
dl\ldo'5654567532352
U, B | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500 | 100
< 2 | 5 | 7 5 3121515121312 5 5

3amanmue Nel0

K ucroununky Toka ¢ 9JIC & ¥ BHYTpEHHUM CONPOTUBICHUEM I

MPUCOCAUHCHBI TPU COMPOTUBJIICHUA Rl’ R2 u R3 KakK ITIOKa3aHO
Ha CXEMC. OHpe,Z[CJ'II/ITBI

1. CHIy TOKa KOPOTKOrO 3amblkammsi |,  oOmee
comnpotuBliecHue R BHemHew memnu;
2. cuny Toka | BO BHemHeH nenu, HampsiKeHue Ur BO

BHYTpeHHe#l uenu, Hanpsokenme U BO BHemHeW wenu mnpu




3amMKHyTOM Kitoue, cunsl Toka |y, |, | u nanenne nanpsoxennit U,, U, , U, coorsercrenno na
conporuenernnsx R, R, n Ry;
3. IOKa3aHus BOJIbTMECTPA COMNPOTHUBJICHUCM RV Ipu pPasOMKHYTOM KJIIHOYC, OTHOCHUTCIIBbHYIO

HOTPEIIHOCTD B [I0KA3aHUAX BOJILTMETpA 0€3 yuéTa TOKa, UAYILIEro Yepe3 BOIbTMETP;
4. TOJHYI0 MOIIHOCT P HMCTOYHHMKA TOKa; MOJNE3HYH MOWHOCTH P, Bo BHemmell nemw;

MaKCUMAJIbHYIO IIOJIE3HYIO MOIITHOCTD PM Y 1
S. KIIZ 7 wWcrouynuka TOKa; KOJIMYECTBO TEILIOTHI Ql, Q2 U Q3, BBLIEIAEMOE B CEKYyHAY IIpU

MPOXOKACHUUN TOKA COOTBCTCTBCHHO HAa COMMPOTUBIICHUAX Rl y R2 u R3 ,

6. IIOCTPOUTH I‘pa(bI/IK 3aBUCUMOCTH NaJACHHA HAIIPSAKCHUA U BO BHEIIHEH OCIIM OT BHECUIHETO

comporuBieHus R, conporusnenune R B3aTh kaxisie 2 Om.
UmcnoBble 3HaYCHUS TAPAMETPOB ISl PELICHUS 33]]a9i HEOOXO0IMMO B3ATh 13 Tadmuis! 10.
Tao6muua 10

Ne 1| 2 3 4 | 5 16 | 718|910 11| 12] 13
BapI/IaHTa
£ B 6 | 5| 4 | 3|2 3415 6|7 8] 9] 10

r, Om 05| 04 0,3 02 05|06 0708091011 |12 | 13

R,, Om 1 2 3 4 5 6 7 8 9 10 9 8 7

R,om | 2 | 1 | 4 | 3 | 4|5 |6 |7 8|9 [10]|9 | 8

RO« | 3 | 2 | 1 | 2 |3 | 4 |5]| 6 | 7|8 ]| 9|1 9

R,,kOm | 20 | 25 3,0 35|40 | 45 | 50| 45 (40| 35 | 30 | 25| 20

Ne 14 | 15 16 17 18 199 | 20 | 21 | 22 | 23 24 25 26
BapHaHTa

& B 3 2 1 2 3 4 3) 6 Il 8 9 10 8

r, Om 10 | 11 1,2 13 |14 |15 |16 | 1,7 18] 19 | 20 | 21 2,2

R,, Om 10 9 8 7 6 5 4 3 2 1 2 3 4

R,, Om 5 4 4 3 3 2 2 3 4 5 6 7

R,,0m 3 2 1 2 3 4 5 6 7 8 9 10 9

R,,kOm | 50 | 45 4,0 35130 (252015 (10|15 |16 | 1,7 | 18

PacueTHo-rpaduueckas padora Ne 2
«uekTtpoMarieru3m. KBanroBasi u aromHast GU3NKa»

3amanmne Nel
A " "
ONEKTPOH B BOJOPOAONOJOOHOM HOHE X  JBWXETCS 1O KpYroBOi opOuTE, pagiuyc KOTOPOH

2
r-n
1 — . .
OIIPEJIENAETCS COOTHOIIEHUEM [ = , Tme =53 nM - paauyc nepBoil OOpOBCKON OpOUTHI

Z

JIEKTpOHA, Z - TIOPSIKOBBIM HOMEp aToMa B IiepuoandecKoit cucteme snmemenToB J[. M. Meneneesa,
N - HoMep OpOUTHI NIEKTPOHA B aTOME (TJIaBHOE KBAHTOBOE YHUCIIO).

CuurTas 3apsi U Maccy 3JIEKTPOHA U3BECTHBIMU, OIIPEEIINUTD:
1. ciry | SKBUBaJIEHTHOTO KPYTrOBOTO TOKA TP JBIKEHHH AJIEKTPOHA BOKPYT sIpa aToMa;

2. MAarHUTHBII MOMEHT Pm HKBUBAJIEHTHOI'O KPYTOBOT'O TOKa, OpPOMTANbHBIM MEXaHUYECKU

moment L, onexrpoma, rupomarmutHOE OTHOMmEHHE ( OPOUTAIBHBIX MOMEHTOB (OTHOIIEHHE




YUCJIIOBOI'O 3HAYCHUSA OPGI/ITaHBHOFO MAargtmTHOro MOMCHTA Pm OJICKTpOHA K YHUCJIOBOMY 3HAUYCHUIO
ero opéuransHOro Mexanndeckoro Momenta L, );

3. MAarHUTHYK UHIYKIHUIO B1 TOJIS1, CO37aBAEMOT0 AJIEKTPOHOM B IIEHTPE KPYrOBOil OpOUTHI;
4. u3MeHeHne A@ yrioBOHW CKOPOCTH BIICKTPOHA MPH OMEIIEHHH aroMa B OJHOPOIHOE
MarHuTHOE IIOJIE C WHIYKIUEH Bz’ NEPIEHIUKYJIAPHON IUIOCKOCTH OpOUTHI, YYMTHIBAs, 4YTO

Aw!] @y, TIe (I, - yriioBasi CKOPOCTh oOpalleHust AIEKTPOHA 10 KPYTOBOM OpOHUTE BOKPYT siApa B
OTCYTCTBUH MOIA B2 ,
5. M3MEHEHHE MarHUTHOIO MOMEHTA 3JIEKTPOHA APm , O0YCIIOBJICHHOE U3MEHEHUEM €ro YIJIOBOU

ckopoct AW, HanpasiieHue BekTopa AP, B 000HX CllyJasX.
UucnoBbie 3HAYCHUS MTAPAMETPOB JJIsI PEIICHUS 3a]a9d HE0OXO0IUMO B3SITh U3 TAOIHIIHI 1.
Tabmauua 1

1 2 3 4 5 6 7 8 9 10 11 12 13

A 20 19 16 14 12 10 9 7 s 1 23 24
X | oNe| GF | 5O | N | ¢C | B | ,Be | ;Li | 4 H | iNa| Mg | 4

,He ,He
n 3 3 2 1 2 3 2 3 2 1 2 3 1
EZ’ 0,5 0,4 0,3 0,2 0,1 0,2 0,3 0,4 05 | 04 | 03 0,2 0,1
1
BJ:-; 14 15 16 17 18 19 20 21 22 23 24 25 26

S G “Mg| ZNa| [H | 4 PNe| YF | YO | YN | %C | B | ,Be | ILi

,He ,He
n 1 2 3 1 2 3 3 2 3 1 2 3 2
Ez’ 0,1 0,2 0,3 0,4 0,5 0,4 0,3 0,2 0,1 0,2 0,3 0,4 0,5
1

3aganue No2
[To kBagpaTHOW MPOBOJIOYHON PaMKE CO CTOPOHON ( M COMPOTHBIICHHEM R TEUéT 2IIeKTpUIECKUil TOK
cunoif |. Hopmanb K NIOCKOCTH paMKH COCTaBJIS€T C HAlpaBIEHHMEM MAarHUTHOIO IOJIA Yol ¢ .
PaccmarpuBaemas paMka momenieHa B OJJHOPOJAHOE MATHUTHOE IMOJI€ C MHAYKIUEH Bz. JelictBuem

MarHUTHOTO TI0JI 3eMJIH TIPeHEOPEYb.

Ornpenenurs:

1. HanpsHKEHHOCTH H1 W UHIYKITAIO B1 MarHuTHOTO II0JIS B LIEHTPE PaMKU;

2. MarHUTHBI MOMEHT Pm PaMKH C TOKOM;

3. MAarHUTHBIN IOTOK (Dm , IPOHU3BIBAIOIINIA PAMKY;

4, Bpamaromuit MomeHT M , neiicTByromuii Ha paMKy, paboTy, KOTOPYIO HEOOXOUMO 3aTPaTUTh

JUIsL TIOBOPOTa PAMKH OTHOCHUTENIBHO OCH, IMPOXOJSIIEN 4epe3 cepeauHy €€ MPOTHUBOITOJIOXKHBIX
CTOPOH, Ha Yroll ¢ ,
S. 3apsan Q, KOTOPBIM IIPOMJET IO paMKe IPU M3MEHEHMM YIJIa MEXIy HOPMAJIbI0 K paMKe U

JTMHHUAMH MarHUTHOM MHAYKUIuH oT 0 10 ¢, B ciy4ae, eciiy 1o Helt He Teuér Tok | .
YucnoBble 3HaUEHUS TAPaAMETPOB JJIs PEIICHUs 3aa4l HEOOXOJMMO B35Th U3 TaOIUIIBI 2.




Tabmumna 2

BapngTa 1 2 3 4 5 6 7 8 9 10 11 12 13
a,m 0,1 ] 0.2 0,3 o4 | 05|06 07|08 (0910|0908 ]| 0,7
1, A 20 | 25 3,0 35|40 | 45 | 50| 55 |60 50 | 45 | 40 3,5
R, Om 2 1 2 3 4 5 6 7 8 10 9 8 7
@ 30 45 60 90 0 30 45 60 | 90 0 30 45 60
BZ’ Tn 05| 04 0,3 02 101020304 05|06 |07 ] 08 0,5
BapIJ::,HTa 14 15 16 17 18 19 20 21 | 22 | 23 24 25 26
a,m 05|04 | 03 0201020304 0506 |07 ] 08] 09
I, A 10 | 15 20 | 25| 30| 35|40 | 45 |50| 45| 40 | 35 | 30
R, Om 3 4 5 6 5 4 3 2 3 4 5 6 5
@ 90 | 60 45 30 0 30 | 45| 60 | 90| O 30 | 45 60
BZ’ Tn 01 0,2 0,3 o4 | 0506 |07)08 |09 10| 09 | 08 0,7
3amanue Ne3
B conenomnge miamHOM I , quametpoM D wu ¢ uyumciom B Ta
ButkoB N Teuér ok cunoii | . 150 epee
Onpenenurs: AT s
1. HanpsokénHocts H, u mumykumio marmuTtHOrO b = 5 g
nonst B, BHyrpu conenomna, wuHmykTHBHOCTH L 10 / :
COJICHOM/IA; rimw 4
2. NOTOKOCUEIUIEHHe |/, , MarHuTHblii MomeHT P, A / Ty YOI
storo conenouna, snepruto W, u 06bEMHYI0 MIOTHOCTL o5 [ in
SHepPrWH (U, MAarHWTHOTO TOJIE BHYTPU COJICHOMJA, .-
MarHUTONBIKYIILYIO cuy F_; i 7
3. OIMOKY O , KOTOPYIO JOMYCKAaeM MPH HAXO0XKICHUH 0
manpsokéunoctn  H, marmmtHOro mnons B menTpe S
CONICHOU 1A, TIPHHUMAS COJIEHOMI 38 OECKOHEYHO JIMHHBIIA;
4, MH/IyKIHMIO MaruuTHoro mons B, , nuaykrusrocts L, , norokocuennenue ¥, snepruro W, u

06”béMHy10 IIJIOTHOCTh 3HCPIruun a)2 MAarHuTHOIO I1OJid BHYTPHU COJICHOM/A, KOrga B HCTO BCTABJICH

XKEJIE3HbIM CEpACYHMK, MArHUTHYIO IIPOHMLIAEMOCTL [,

U HaAMarHn4ycHHOCTH JZ CEpACUHHKA

(rpaduK 3aBUCUMOCTH MHIYKIIHH MarHMTHOTO TOJISl OT HANPSHKEHHOCTH TPE/ICTABIICH HA PUCYHKE);

5. MNOCTPOUTHL HJIA COJICHOUJA C CCPACUHUKOM rpa(bmc 3aBUCUMOCTH ITOTOKOCHCIIIICHUS l//z oT

Toka | uyepes kaxawiil 1 A.

YucnoBble 3HaYEHMSI TAPAMETPOB JJIsl peLIeHUS 3a7jaui He0OX0IUMO B3SITh U3 TaOIHIIBI 3.

Tabauua 3

Ne
BapuaHTa

10

11

12

13




I, m 03| 04 | 05 06 4/ 05,04 03|04 |05|06 |07 /|06 0,5

D,cm 3 4 5 6 5 4 3 4 5 6 7 6 5
N 150 | 200 | 250 | 300 | 400 | 300 | 200 | 250 | 300 | 350 | 400 | 300 200

1, A 3 4 5 4 5 4 3 5 6 6 7 5 4
BapgiHTa 14 | 15 16 17 18 19 | 20 | 21 | 22 | 23 24 25 26
I, ™ 1,0 | 0,9 0,8 o706 050403 04| 05|06 | 0,7 0,8
D,cm 5 4 3 4 5 6 4 5 3 4 5 6 5
N 500 | 450 | 400 | 350 | 300 | 250 | 200 | 200 | 250 | 300 | 350 | 400 450

1, A 10 9 8 7 6 5 4 3 2 1 2 3 4

3aganue Ned

B MarHuTHOM IOJIe€ HAXOAWTCS KBaApaTHAs MPOBOJIOYHAS paMKa co cTopoHoil | m compotuBneHneM
R . Onpenenuts B citydae 0THOPOAHOTO MATHATHOTO MOJIS HHIYKIUEeH B :
1. JNEKTPUYECCKUN 3apsan ( , KOTOPBIM POUIET YEPE3 paMKy, IIpHU €€ IIOBOPOTE HA yroi |

2. QHC WHAYKOHWHU &;, KOTOpasd BOSHUKHET B paMKE B ClIy4dac, €CJIM OJlHa eé CTOpOHA IMOABUXKHAA U
nepemMemacTes NNEpreHAUKYISAPHO JIMHUAM MarHuTHOM HMHAOYKIHAHA CO CKOPOCTBIO,

3. (6]8]7115810)10) BIIC WHIAYKIUU <g> ,» BOSHUKAKINYIO B PAMKE€ TP BKIFOUCHUNW MAariuTHOT'O IIOJIA B

teuenre Bpemenn At , eciu e€ II0CKOCTh NMEPIEHINKYIIIPHA K HAPABJICHUIO MATHUTHOTO TIOJIS;
4. makcumansnyro DJIC unaykuuu &), , €CIIM paKka paBHOMEPHO BPAIIAETCA B MATHUTHOM II0JIE

C er'IOBOfI CKOpPOCTBIO (¥, & OCh BpAIlICHMS JICKUT B INIOCKOCTH paMKHU M NEPHEHAUKYIIIPHA JTUHUSAM
MarHUTHOM WHAYKIHH.

WHaykuys MarHUTHOTO —TOJSL  MEHSETCAd 10  3aKOHY B= Bo ‘SINwt, mnmockocts pamku
NEepPHEHANKYIISIPHA K HAPABICHUIO MAarHUTHOTO MO, OnpenenuTh:
1. MarduTHBINA [OTOK Fm , nponussIBaromui pamky, 3J1C HHAYyKIUK &; , BOZHUKAIOILYIO B PAMKE,

cuiy Toka | , Tekyiero B paMke B MOMEHT BpeMeHH 1t .
UwucoBble 3HAYCHUS TAPAMETPOB IS PEIICHUS 33]]a9 HE0OX0IUMO B3SITh M3 TaOIHIIH 4.
Tabmuna 4

No
BapHaHTa

1 2 3 4 5 6 7 8 9 10 11 12 13

I, ™ 01,02 |03 |04,05|04|03(02|01]02]| 03] 04 0,5

R, Om 2 1 3 4 5 4 3 2 2 1 3 4 5

B, Tn 03|04| 050607080910 09|08]| 07| 0,6 0,5

a 30 | 45 60 | 90 0 30 | 45 | 60 | 90 0 30 45 60

vume | 2] 3] 45|67 |8]9olw]1]|2]3] 4

At, mc 10 9 8 7 6 5 4 3 4 5 6 7 8

@, pan. 314 | 628 942 157 | 314 | 628 | 942 | 1256 | 157 | 314 628 942 1256

BO,TH 0,01 0,02 | 0,03 | 0,04 | 005 | 0,06 | 0,07 | 0,08 | 0,09 | 0,11 0,08 | 0,07 0,06

t,c 5 4 3 2 1 2 3 4 5 6 7 8 9

Ne 14 | 15 16 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25 26
BapHaHTa

I, M 05|06 |07 05|,04|03/02|01(02| 03] 04| 05 0.6

R, Om 5 6 7 5 4 3 2 3 4 5 6 7 8

B, Tn 10, 09,08 0706 05]04]03]02]01 ] 02 03 0,4




o 0 30 45 60 90 0 30 | 45 | 60 | 90 0 30 45
vV, M/c, 10 9 8 7 6 5 3 2 1 2 3 4 5
At mc 10 9 8 7 6 5 3 2 1 2 3 4 5
@, pan. 157 314 628 942 | 1256 | 157 | 314 | 628 942 | 1256 157 314 628
BO , T 0,08 | 0,07 0,06 0,05 | 0,04 | 0,03 | 0,02 | 0,01 | 0,02 | 0,08 0,07 0,06 0,05

t,c 1 2 3 4 5 6 7 8 9 10 1 2 3
3aganue Neb

IIy4ok napajienbHbIX MOHOXPOMATUYECKUX JIyded C JJIMHON BOJIHBI A nazaeT Ha HaxoIAUIyloCs B

BO31yX€ TOHKYIO IUICHKY C TIOKa3areneM mnpenomsieHus N .
HaMMEHbIIas TOJNIIMHA TUICHKH, TIPH KOTOPOH OTPaKEHHBIE JTyYH MaKCHMaJIbHO YCUIICHBI (0CIa0IeHbI)
uHTepdepeHimei. Mcrnonp3ys qaHHble TaOIUIIBI S, BBITOTHUTE CIICAYIOIICE:

( - yroia najeHus Jyd4ew, d -

1. HailiuTe HepoCTaoIue B TaOIHMIIEe BETUYNHBI;
2. Ha4YePTUTE XOJ JIy4el B TOHKOH IIJICHKE;
3. YKaKUTE Jy4H, KOTOpble HHTEP(HEPUPYIOT.
Tabnuua 5
Nyl 2 s 4 s e | 7|8 | 9 | 10| 11| 12]13
Bap.
A '+ | 550 - 550 | 450 | 700 - 500 - 650 | 680 | 720 | 740 -
HM
d v | 217 | 125 | 104 94 - 152 | 104 | 104 - 129 | 272 - 255
HM
a 20 30 30 - 30 30 30 45 45 - 45 60 60
n - 1,3 - 1,3 1,3 1,3 - 1,5 1,5 1,5 - 1,28 | 1,28
QS) E é’ ) ) ) ) ) ) [0 [0 [0 é’ Q:) Q:)
6| 8 | £ | E| E| E| E| E|E| E| E| 8| 8| B
0 = = ) ) ) ) ) [ O O ) = = =
EQ | QS = = = = = = = = = © © ©
= 8 S = = = = = = = = S S ) )
gl g 2| 2 22222588
2 S ) ) )
Ba;)) 14 15 16 17 18 19 20 21 22 23 24 25 26
A » | 500 | 400 | 580 | 650 | 700 - 470 | 500 | 485 - 450 | 500 -
HM
d 1| 248 74 287 | 253 - 163 - 204 92 88 100 | 104 | 104
HM
a - - 60 - 0 30 45 60 - 0 - 30 45
n 1,33 | 1,47 - 1,33 | 1,33 | 1,38 | 1,38 - 1,33 | 1,33 | 1,33 - 1,5
o B 2 | BB B8 g 8]l elelele
S€ € | 2 ‘S ‘S ‘S ‘S ‘€ ‘€ = = = S S




3aganmne Neb
Ha nudpakivoHHYI0 pEmeTKy HOPMalbHO K €€ MOBEPXHOCTH MajacT MapaulebHBIN Iy40K CBETa

JUTMHOW BOJIHBI A [TomerenHass BOJIM3M PEIIETKU JMH3A IpOEHUpyeT TUGPAKIUOHHYIO0 KapTHHY Ha
9KpaH, YHAJEHHBIM OT JMH3bl Ha paccrossHue L. PaccTosHue Mexay JIByMsS MaKCUMyMaMu

MHTEHCUBHOCTHU IIEPBOTO IMOPsIIKa Ha IKPAHE PAaBHO |. Mocrosmmas TU(PPaKINOHHON PEIIeTKH - d.

Yucno mTprxoB PENIETKU Ha €AMHMILY JUIMHBL - . MakCuMalbHbIA IOPSI0K CEKTpa - My, ,, - dHcio
MaKCHMYyMOB, KOTOpPOE€ IMpH ITOM JlaeT peleTKa - N . Vron Audpakuuy IEPBOTO MOPAAKA - @),

Hcnonb3yst JaHHbBIe TaOIHIIBI 6, HANTH HEJOCTAIONINE BEIMIMHBIL.
Tabauia 6

Ne
Bap.

1 2 3 4 5 6 7 8 9 10 11 12 13

i’ 434,1 | 500 | 449,4 | 598,9 - - 700,2 | 697,6 - - - 449,2 | 649,7

| : 16 | 20,1 - 15 20 28 30 25 25 30 25 40 30

mMAX

No
Bap.

14 15 16 17 18 19 20 21 22 23 24 25 26

' 500 | 602,4 - 581 | 656,3 | 648,4 | 700,6 | 577,1 | 598,8 | 677,8 - 697,6 -

2 - 0,8 1 - 1,38 - 1 1,6 2,5 2,5 1,5 2

mMAX




3aganmne Ne/
JBa Hukonst N, 1 N, pacrooXeHbl TaK, YTO YroJl MEX/Y MX IJIOCKOCTAMM HPOIYCKAaHUS PABEH @ .

- HHTCHCHUBHOCTb C€CTCCTBCHHOI'O CBC€TA, MNAaJar0lICro Ha IOJsIpu3aTop, |, - MHTEHCHBHOCTH

IO
MMOJIAPU30BAHHOI'O0 CBE€TA, IIAJA0OMICro Ha aHaliu3aTop,

1

|2 - MHTCHCHBHOCTBH CBE€TAa, BBIIICAIICIO M3

anaymzaropa. KoadduumeHt noriomieHns cBeTa B KaXKJI0M HUKOJIC k . Crenenp nonsipuzauuu - P.
Hcnonp3ys naHHbIe TaONUIIbI 7, HANTH HEJOCTAIOLIUE BEIMYNHBI.

Tabmauua 7
Ne 1 2 | 3| 4|5 | 6| 7| 8| 9 |10/ 11|12/ 13
Bap.
o | 7560 | - | a0 | - | 45|30 | - | 25| 2 | 5 | 20| -

K 0,09 | 0,05 | 0,07 | 0,15 | 0,08 | 0,09 | 01 | 0,11 | 0,06 | 0,07 | 0,12 | 0,14 | 0,22

vl - | - | - | - | - |81 | - 13| - | - | 9 | -

14 15 16 17 18 19 20 21 22 23 24 25 26

@ 30 - 35 40 45 - 55 60 36 48 - 40 -

k 0,21 | 0,22 | 0,17 | 0,19 | 0,18 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 | 0,15 | 0,08

Ly 13,8 - - 11,3 - - - 16,3 - 11,4 - - -

3ananue Ne8
Ha moBepXHOCTh HEKOTOPOTO MaTepHala ImagaeT CBET YacTOTOW V. & - oHeprus (OTOHA, A Jar0IIero
Ha MOBEPXHOCTh, A, - KpacHas rpanuna gorodddekra, A, . - paboTa BBIXOAA DIEKTPOHA, V, . -
MaKCHMallbHas CKOpocTh (HoTo31eKTpoHoB, U , - 3amepikuBaroniee Hanpsokenue. Mcnonbsys nanHbie

TaOJIMIBl 8, HaAWAWTE HEIOCTAIOIINE BEIMYMHBL. VICIONB3ys CIpaBOYHBIC TAOJUIBI, OMPEICITUTE
Ha3BaHUE MaTepUaa.

Tabmuma 8
Ne 1| 2 | 3 4 | s | 6 | 7| 8| 9 | 10| 11 12] 13
Bap.
Ao - 641,1 - 942 — | 460,1 - 560,1 - 792 - 807,2
HM




‘BbIX '

1,56

- 1,37

2,35 -

1,81 -

2,1

£,5B | 3,03

826 -

699

704 -

870 -

2,45 -

- 1,34

14

15 16

17 18

19

20 21

22 23

25 26

758

710,1 -

1130,2 -

570,2

540,1 -

- 560,1

- 1,71

1,82 | 2,2

- 1,45

2,58

2,35 -

0,69

£,9B -

VMAX '
KM/c

949 -

998 -

757 | 775

- 899

731 - -

U,.B| -

- 1,59

1,86 -

- 1,34

3aganue Ne9
B Tabmuue 9 mnpuBeneHa cokpaimieHHas (GopMa 3amucu sAepHO peakuuu. JlaiiTe MONHYIO 3aMUCh
pEAKUHUH U HAWIUTE SHEPreTHUYeCKuil Bbixoa B MaB. Ykaxure xapaktep peakiuuu — 3K30TepMHUYECKast
WJI SHAOTEPMUYECKAS.

4 1 1
[punsiteie 0603HaueHus: O = 2He- anbga-yactuna, P = 1H - mporton, N= gN - HeiitpoH,

2 N N
n= 1 H - JEUTOH, » - TaMMa-KBaHT, X - MUCKOMBIHM DJIEMEHT.

Tab6muma 9
Ne 1 2 3 4 5
Bap.
Peaxms | ‘HAp)X | *H(x 2p)a SLi(d, p) X *Li(d, 2¢r) X Li(d, ) X
Ne 6 7 8 9 10
Bap.
Peaxiusa | °Be(p,a) X ° Be(x,2a)d "Li(a,n) X "Li(a,n) X “'B(p,2a) X
Ne 11 12 13 14 15
Bap.
Peaxums | °Li(n,x)°He “N(a,p) X °Be(a,n) X "Li(p,) X °Li(p, ) X
Ne 16 17 18 19 20
Bap.




Peaxnus YB(n,a)X °Li(n, ) X 2H(p, ) X *H(p, ) X 2H(d,n) X
Ne 21 22 23 24 25
Bap.

Peaxuus 2H(d, y) X 2H(x,p)a *H(d,n) X *O(n,x)*N *H(X,2n)a
No 2%
Bap.

Peaxius | °He(X,2p)a

MeToauuecKkue YKa3aHus 1Mo BbINMOJIHEHUIO pacquﬂo-rpaQ)nquKoﬁ paﬁ()TI)I

Homep Bapuanta  pacueTHo-rpaduyeckoili  padoOThI  BBIJACTCS  IPENOJIaBaTesIeM.
OO6yuaromuecs BoinoiaHsoT PI'P No 1, 2.

I[paBuaa ogopmiieHusi pacyeTHO-TpauuecKoil padoThbI:

1. DNEeKTPOHHBIA BapHaHT PacdyeTHO-TpapuuecKoil paboThl BBHIIOIHIETCS B 000 JII0OOOM
TEKCTOBOM penakTope 1todom TekctoBoM penakrope (MS Word, Open Office u np.) u coxpansercs ¢
pacumupenuem *.doc, *.docx, B uMeHm (aiina yka3piBaeTcs paMuiIns 1 MHULIAAIBI aBTOPA;

2. [lepBpiM nHCTOM pacyeTHO-rpaduyeckoil padOTbl SBISETCS TUTYIBHBINA JIKCT,
KOTOPBIA 0OPMIISIETCSI B COOTBETCTBUHU C 00PA3IIOM;

3. PacuetHo-rpaduueckas pabora odopmisieTcs Ha CTaHIAPTHBIX JIMCTax ¢opmara A4;
oJIst: IeBoe — 2,5 M, mmpaBoe — 2,5 cM, BepxHee — 2,5 cM, HIbKHee — 2,5 cM;

4, [pudt: Times New Roman, MeXCTpOUYHBI MHTEPBAJ — OAUHAPHBINA, MEPEHOCHI CJIOB
HE JIOITYCKAIOTCS;

5. I'paduku, mpuBeneHHbIe B pacueTHO-rpaduueckoil paboTe, TOMKHBI OBITH BBIMOTHEHbI
1100 Ha MIJUTMMETPOBOM OyMmare, 6o ¢ momoristo MS Word, Open Office, Excel u np.;

6. ®opmynsl, npuBoauMbie B PI'P, momkHBI OBITH, Kak MpPaBHIIO, 3alUCAHbl CHayala B

o0mieM BHjIe, a 3aTeM YK€ JOJDKHA ObITh MPOU3BEACHA MMOACTAHOBKA UCXOJHBIX JTAHHBIX U BBITIOJTHEHBI
HEO0OXOUMbIEC BBIYMCIICHUS; MPU MOACTAHOBKE MCXOAHBIX JaHHBIX HY)KHO BHUMATEIBHO CIEIUTH 3a
coOI0ICHHEM OJIMHAKOBOM pa3MEpHOCTH;

7. Pemenue 3a1a4 10MKHO COMPOBOKIATHCS KPATKUMH MOSICHEHUSIMU;

8. Bce 3amaum pacuérHo-rpaduueckoil paOOThl JTOJDKHBI BBHITIOJHITHCS U OTAAaBATHCS
MPenoAaBaTeNo Ha MPOBEPKY B CPOKH, MPEIYCMOTPEHHBIE TPaUKOM pabOThI CTYJACHTOB B TEKYILEM
ceMecTpe;

9. [Tocne ucmpaBneHUs BceX OIMMOOK, OTMEUEHHBIX MperojaBareieM IpU MPOBEPKE,
KakJias 3a/1a4a pacu€THO-Tpaduueckoil paboThl JOJKHA OBITH 3allUIIEHA.

4. MeTtoanuyeckue peKOMEHIalUM M0 MOAr0TOBKe 00y4aouerocsi
K MPOMEKYTOYHOI aTTecTaluu

Y4eOHBIM IJIaHOM 10 JUCIHHUIUIMHE (U3MKAa MPEeIyCMOTPEHBI  Cleayromue  (GpopMbl
POMEKYTOYHOU aTTEeCTAIINU:

1) 3a4er;

2) 9K3aMEH.

[IpomexxyTouHass arTecTanys HaIpaBJIeHA Ha MPOBEPKY KOHEUHBIX pPE3yJbTATOB OCBOCHHS
TUCTIUTUTAHBI (MOJTYJIS).

dopma TPOMEXKYTOUHOM aTTecTalluu «3a4eT» M «3a4eT C OLEHKOW» MpeAarnosaraer
ycTaHoBJieHHEe (akTta CPOPMUPOBAHHOCTH KOMIIETEHIIMH HAa OCHOBAaHHMHM OIEHKA OCBOCHUS
oOydaromuMcsi MPOrpaMMHOIO MaTepuana Mo pe3yiabTaTaM TEKYIIEero KOHTPOJS AUCLUILIMHBI
(MOJyJIs) B COOTBETCTBUU C TEXHOJIOTMUECKOU KapTOH.




Ecmu oOyuwarommuiics HaOpanm 3a4eTHOE KOJHMYECTBO OajuIOB COTJIACHO YCTAHOBJIEHHOMY
JMana3oHy MO AUCLUUIUIMHE, TO OH CUUTAETCS aTTECTOBAHHBIM.

Takum 00pa3om, MOATOTOBKA K 3a4€Ty MPEAINOJIaraeT MOArOTOBKY K ayAUTOPHBIM 3aHATUSAM H
BHEAYJAUTOPHOMY TEKYILIEMY KOHTPOJIIO BceX (HOpM.

[Tpu moaroTOBKE K 9K3aMeHY Iiesiecoo0pas3Ho:

- BHUMATEJIbHO M3Y4YUTh IIEPEUYEHb BOIIPOCOB U OIPEIEIUTh, B KAKUX HCTOYHHMKAX HAXOIATCS
CBE/ICHUS, HEOOXOANMBIE IJIsl OTBETa HA HUX;

- BHUMATEJIbHO POYUTATh PEKOMEHJOBAHHYIO JIUTEPATYPY;

- COCTaBUTb KPATKHE KOHCIIEKThI OTBETOB (TUIAHBI OTBETOB).

IIpy mnoOBTOpeHMM MaTepuana HEeXeJIaTelNbHO MCIOJIb30BaTh MHOT0 KHHUI. OCHOBHBIM
MCTOYHUKOM IOJTOTOBKHM K 3K3aMEHY SIBIISIETCA KOHCIEKT Jekuuil. Cienyer 3alioMUHaTh TEPMUHBI U
KaTeropuu, IOCKOJIbKY B HX OINPEAEICHUSAX COJAEp)KaTCs IPU3HAKU, IO3BOJSIOUIME YACHUTh HX
CYHIHOCTh M OTJIMYUTH ATHU IMOHATUSA OT JIpYrux. B Xone moAroToBku 0oOydaromMMcs HEOOXOAUMO
oOpaiate BHUMaHUE HE TOJBKO Ha YPOBEHb 3alIOMUHAHMS, HO M Ha CTEIIEHb IOHUMAHUs KaTeropuil 1
peanbHBIX TpouIbHBIX MpoOsem. [loAroTroBka K 3K3aMeHY JOJDKHA B Pa3syMHBIX IPOIOPIUSIX
coYeTaTh M 3allOMUHAaHKE, U IOHUMaHUE POrPaMMHOI0 MaTepuaia. B 3ToT neproa 1nosie3HbIM MOKET
ObITh OOmICHWE OOYdJaloUIMXCs C TpenojaBaTeIsiMA 10 JUCHHUIUIMHE Ha TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTALIUSAX.

[ToaroroBky nmo OujeTy Ha 3K3aMEHE HAJ0 HAYMHATh C TOrO, YTO NOMHMTCS JIyYIll€ BCETO.
OpnHako, roToBsICh [0 OIHOMY BOIIPOCY, Ha OTJEJIEHOM JIMCTE HY)KHO ITOCTOSTHHO KPAaTKO 3alMChIBaTh U
T€ MOMEHTBI, KOTOPbIE «BCIUIBIBAIOT» B MAMSTH U IO JPYTUM BOIpocam OuseTa.

Bo Bpems 3x3ameHa o0yuaroImuecs: MOT'yT 110JIb30BaThCsl IPOrpaMMO AUCHUIUIMHBI, a TAKXKe, C
paspelueHus 3K3aMeHaTopa, CIIPaBOYHON JIUTEPATYPOU.

[lo oxoHUaHMM OTBETa 3K3aMEHATOP MOJKET 3a/JaTh OOyYaroIeMycs JOINOJHHUTEIbHbIC U
YTOYHSIOLINE BOIIPOCHI.

[TonoxutenbHbIM OylIeT cTpeMiIeHHe 00y4aroIlerocsi U3JI0KUTh Pa3IMuHble TOUKH 3PEHUs Ha
paccMaTpuBaeMyro npodaemMy, BBIPa3UTh CBOE OTHOUIEHHE K HEH, IPUMEHUTh TEOPETHUECKHE 3HAHUS
10 COBPEMEHHBIM ITPOOIEMaM.

CnHcok BONPOCOB K 3K3aMeHy (2 Kype, 3 cemecTp):

1) MarnuTHOoe B3aMMOJEHCTBHE ITOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM WHIYKIUU.
[TpyHIMI CynIepNO3UIIMY MAarHUTHBIX MOJIEW. BEKTOp HaNps>KEHHOCTH MarHUTHOT'O MOJIS.

2) 3akoH Awmmepa. BsaumopneiicTBue mapaiijieNIbHbIX — TOKOB. Cuna Jlopenua
(97eKTprYecKasi 1 MarHUTHAsi COCTABJISIOIINE).

3) 3akoH buo-Caapa-Jlaniaca u ero npuMeHeHHEe K pacyeTy MarHUTHBIX MOJIEH MPSMOTo
Y KPYrOBOT'O TOKa, OTPE3Ka MPOBOJa C TOKOM.

4) Teopema o mHUPKyIAIUM (3aKOH IOJHOTO TOKa). MarHuTHOE MOJ€ COJIeHOMJIa U

topoupa. [Torox BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca ans marHutHoro nois. Padora no
MEPEMEIICHUIO ITPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

5) JIBrKEHUE 3aps’KEHHBIX YaCTHUL B OJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

6) MarsuTHO€e 10JIe U MAarHUTHBIN JUIIOJIBHBI MOMEHT KpyroBoro Toka. Hamaramuenue
MarHeTUKOB.  3aBUCHUMOCTb  HAMarHWYEHHOCTM  OT  HANpPsDKEHHOCTM  MarHUTHOIO  MOJIS.
HampsbxkeHHOCT, MarHuTHOro mnoiid. CBA3b BEKTOPOB MAarHUTHOM WHIYKLWHW, HAIMPSKEHHOCTH
MarHMTHOTO TOJS ¥ HAMAarHUYEHHOCTH. 3aKOH IIOJIHOTO TOKa JJIsi MarHUTHOTO IOJS B BEIIECTBE.
MarnuTtHas npoHUIIaeMOoCTh. MarHuTHasi BOCpuMMUnBOCTh. Kitaccugukanysi MarHeTUKOB.

7) JluaMarHeTUKH, TapaMarHeTMKH U (eppoMarHeTuku. ['paHuyHble yCIOBHUSA Ha
MIOBEPXHOCTH pazlena JBYyX MarHeTukoB. l'ucrepesuc. KpuBasg HamMarHM4YMBaHWS, OCTATOYHAS
UHAYKIMS U Ko3puuTuBHas cuia. Touka Kropu. OO0beMHAs MIIOTHOCTh SHEPTUM MArHUTHOTO MOJIS B
BEIICCTBE.

8) OnexTpoMaruuTHas WHAyKOUsA. IlpaBuno JleHna. VYpaBHEHHME 3JIEKTPOMAarHUTHOM
nHaykuud. CamouHnykuus. VHIYKTMBHOCTB COJEHOMZIA, TOPOHMIA. ODHEPIrHs MAarHUTHOTO MOJIA.
BuxpeBoe anekrpudeckoe nose. Tok cmemenus. Cucrtema ypaBHeHMH MakcBeia B MHTETpajbHOM



dbopMe U (PU3NYECKUIl CMBICT BXONAIIMX B Hee ypaBHeHuid. Cucrema ypaBHeHH MakcBennia B
nuddepernranbHOn hopme.

9) WNurtepdepentius ceera. [lpunmun [rolirenca. Korepentnele BomHbL [lomydenwue
KOrepeHTHBIX Jiyuell. Onrtuueckas anuHa nytu. Onruueckas pa3HocTh xoaa. UHTepdepenius csera ot
JIBYX KOTE€PEHTHBIX HCTOYHUKOB: YCIOBHE MaKCUMyMa U MUHUMYyMa. MIHTepdepeHnns cBeta B TOHKUX
IUICHKAX: TMOJOChl pPaBHOW TOJUIMHBI M PABHOIO HakjoHa, Koibla HeroTrona. Ilomyuenue
untepdepenimu (Meron FOura).

10) Hudpakmus ceera. [Ipunnun [tolirenca-dpenens. Meron 30 OpeHens: aMILTATyAa
pE3yJIBTUPYIOLIET0 KoJeOaHMs, IUIOIaabs m-i 30HbI PpeHens, paauyc BHEUIHEH I'paHUIbl 30HBI
Openens. dudpakuus Dpenens (audpakuus B cxomsmuxcs Jjydax). udpakous Ha Kpyriom
otBepctuu u aucke. Judpakuus Opaynrodepa (nuppaxius B napawieabHbIX Tydax). Judpakuus Ha
uienu. Judpakuus Ha 1udpakinOHHON pelIeTKe.

11)  BszaumopeiicTBue cBeTa ¢ BemiecTBOM. Paccesnue 3akoH Panes. [lucnepcus cBerta.
Hucnepcus nokasarteis npeiaomiieHus Bemectna. [Ipenomiienue ceeta B mpusMe.

12) ITomspuszanusa ceera. Ilnockocts mosspuszanuu. ECTECTBEHHBIM W NOJSPU30BAHHBIN
cBeT (nuHelHOo u ammunTudecku). Crenenp nongpuzanuu. 3akoH Mamtoca. [longpuzanus cBera npu
OTpRXEHUM M IMPEJOMIIEHUM Ha TpaHMIle JBYX JAMAJIEKTPUKOB. 3akoH bproctepa. JIBoitHoe
nyyenpenomieHre. OObIKHOBEHHbBIN 1 HEOOBIKHOBEHHBIN JTYUH.

13) TemnoBoe u3NydeHHE M €ro XapakTepuCcTUKH. OCOOCHHOCTH TEIUIOBOTO H3JTyUYCHHS.
AGcomotHo uepHoe Tteno. 3akoH Kupxroda. 3akonsl Credana-bonmpiiMana u cmenienus Buna.
®opmyna Panes-/Ixunca.

14)  KsantoBas rtunorte3a Ilmanka. ®opmyna [lnanka mas yHUBEPCAIbHOW (QYHKIIMK
Kupxroda. KanroBas rumote3a DitHmreliHa. 3akoHbl Gorodddexra. Macca n ummyinbsc (HoToHa.
Hasnenue ceera. Dpdexkr Komnrona.

15)  IlmanerapHas mojens aroma. OmbiTel Pesepdopaa mo paccesHuto a-dactuil. Mojenb
atoma Pesepdopma, ee mnpobOiembl. OMIUpHUYECKHE CepHalbHbIE (OPMYINbI CHEKTpa BOJOPOJA:
Jlatimana, banbmepa, [lamena u ap., o6oOmennas dopmyna. Ilocrymatst bopa. Moaens aroma
Pesepdopna-bopa.

16)  KopmyckynsspHO—BOJHOBOHW Jyaiau3m MaTepuu. I unoresa e bpoiins. CBsi3b BOJIHOBBIX
U KOPIYCKYJIIPHBIX XapaKTEepPUCTHK MUKpodacTHlibl. CoOoTHOLIEHHE HeompeaeneHHocTel ['eiizenOepra
JUIsL KOOPAMHATBI U HMMITYJIbCA, SHEPTUHU M BpeMeHH. OCHOBHOE ypaBHEHHME KBAHTOBOM MEXaHUKH.
Obmee ypaBHenue lllpenunrepa u ero ‘“craryc”’. YpaBHenue Ipenunrepa ans cTaruOHapHBIX
cocrosiHuil. CoOcTBeHHbIE (YHKLUHU, COOCTBEHHBbIE 3HAa4YeHMs] 3Hepruu. Yactuma B OJHOMEPHOMU
PSAMOYTOJIbHOM MOTEHIIMABHON sIMe ¢ OECKOHEYHO BBICOKUMH CTEHKaMH.

TunosBoi BapMaHT 3K3aMeHALMOHHOI0 OMJieTa:

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA30OBAHUS POCCHUIICKON ®EJEPALINU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHME BBICILIET'O OFPA3OBAHU S

«MYPMAHCKHNU APKTUYECKNU YHUBEPCUTET»

I/IHCTI/ITVT HHTCJICKTYAJIBbHBIX CUCTEM U I_[I/Id)DOBI)IX TEXHOJIOTHH
HanmeHnoBaHUE CTPYKTYPHOTO HOAPa3IeICHHS

Kadenpa Briciieil MaTeMaTUKU U (QU3UKHU
HaumenoBanue xadeapst

HanpaBnenne u HampaBineHHOCTH (nmpoduis) moarotoBku 23.03.03. Dkcruryaraius TpaHCIIOPTHO-
TEXHOJIOTHYECKHX MaIINH U KOMIUIEKCOB

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1o y4eOHOM nucnurinHe Gu3uka

1. Teoperndeckunii Bonpoc Nel. 3akoH buo-Casapa-Jlamnaca u ero npUMEHEHHE K PacyeTy
MarHUTHBIX IOJIEH.



2. Teoperuyeckuii Bonpoc Ne2. HMuHrepdepeHnns cBeTa B TOHKHX IUIEHKAX: IMOJIOCH paBHOU
TOJIIIMHBI ¥ pPABHOTO HAKJIOHA, KoJiblla HproToHA.
3. Teopernueckuii Bompoc Ne3. KanToBas runoresa DiHIITeHA. 3aK0HBI GOTOdIPDEKTA.

3aenyrommii  kadenpoit BMu®d / JleButec B.B./

« » 2024 1.




