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OO0mme nostokeHust

[esnp METOIMYECKUX MATEPUANIOB MO OCBOCHMIO JAUCLUIUIMHBI - 00ECIIEUUTh 00YYaroLIeMycCs
ONTUMAJIbHYIO OPraHU3aIMI0 MPOIecca M3YyYeHHs AMCLUUIUIMHBIL, @ TAKXKE BBIMOJHEHHS Pa3IHYHBIX
dhopM caMOCTOSATEITBLHON pabOTHI.

OcBoeHne JUCHUIUIMHBI OCYIIECTBIISICTCS Ha AayAWTOPHBIX 3aHATHSAX W B IpoLecce
CaMOCTOSTENIbHONW paboThl 00y4arouuxcsi. OCHOBHBIMU BHJIAMH ayJAMTOPHOM pabOThI 10 JUCLUILUIMHE
SBIISIIOTCSI 3aHATHUS JICKIIMOHHOTO M CEMHHApcKoro tuma. KoHkpeTHble GOopMBbI ayTuTOPHON paboThI
o0yyaroImuxcsi MpeaCcTaBIeHbl B Y4eOHOM IulaHe 00pa3oBaTeIbHOM NpPOrpaMMbl U B paboumx
nporpamMMax JTUCIHILIHH.

N3yuenne pexkoMeHAyeTCs HayaTb C O3HAKOMJIEHUS C paOouell mporpaMMoi JUCLMILIMHBI
(Monyist), ee CTPYKTYpOii U cofiepkanueM, (POHIOM OLIEHOUYHBIX CPEJICTB.

Pabotast ¢ paboueii mporpaMmoii, He06X0AUMO 0OPATUTh BHUMAHUE Ha CIIEAYIOIIEe:

- HEKOTOpbIE pa3/eibl WM TEMbl JUCHUIUIMHBI HE Pa30MparoTCcsl HA JIEKIUAX, & BBIHOCATCS Ha
CaMOCTOSITEJIbHOE M3y4EHHME 10 PEKOMEHIYEMOMY IIEpEYHI0O OCHOBHOM U  JIONOJIHUTEIbHON
JUTEPATyphl U Y4€OHO-METOAMYECKUM pa3padoTKam;

- YCBOEHHME TEOPETUYECKHX IOJ0XKEHUH, METOJMK, pacyeTHbIX (OopMys, BXOIAIIUX B
CaMOCTOSITENIFHO M3Yy4aeMble TeMbI IUCIHILTMHBI, HEOOXOAMMO CaMOCTOSITEIbHO KOHTPOJIHPOBATH C
IIOMOILBIO BOIIPOCOB JUIsl CAMOKOHTPOJIS;

- CoZiep)KaHHE TEM, BBIHECEHHBIX Ha CaMOCTOSTEIIFHOE M3y4YeHHE, B 005S3aTEIbHOM MOPSIKE
BXOJIUT COCTaBHOM YacThIO B TEMbI TEKYILIET0 KOHTPOJIS ¥ IPOMEXKYTOUHO aTTecTaluu.

Kaxnmass pabGouas mporpaMma IO JAWCHUIUIMHE COMPOBOXKAAIOTCS  METOAMYECKUMHU
MaTepHajJaMM [0 €€ OCBOCHHUIO.

OtnenpHbple y4eOHO-METOJIMYECKHE pa3pabOTKU MO JUCLHUILUIMHE Y4eOHble MocoOus WiIu
KOHCIIEKTbI JIEKLMH, METOJMYECKHE PEKOMEHJALMU I10 BBIIOJHEHHUIO J1Ta0OpaTOpHBIX paboT u
petieHuto 3a1a4 U T. 1. pasmernensl B OMMOC MI'TY.

OOyuaromMMcs peKoOMeHJyeTcsi MoiydyuTb B Oubnuoreke MITY yweOHywo maureparypy,
HEOOX0MMYI0 JUIsi paObOThl Ha BCEX BHJAX AYAUTOPHBIX 3aHATHH, a TaKKe IS CaMOCTOSITEIbHOMN
paboThI 10 U3YYEHUIO AUCHUIUINHBL.

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

Ta6auna 1 - TexHonoruyeckass KapTa TeKylero KOHTPOJIs U MPOMEKYTOUYHOH aTTecTAlMHU 110
aucuuuinae Gu3nKa s 04Hoi (popMbl 00yUeHHsT (IPOMEKYTOYHAS aTTeCTAlUs — IK3aMeH, 2
KYpC, 3 cemectp)

3ayeTHoe I'padux
e KOJIM4eCTBO 0a/JI0B MPOXO0KIeHUS
B KoHTpoJibHBIEC TOUYKH . - (Henesnn
min min
cAa4n)
Texkymuii KOHTPOJIb
1. | BeimonHeHue u 3amuTa JIabopaTOpHBIX paboT 12 16 ITo pacniucanuto
2. | llpakTHyeckue 3aHATHS 12 16 1o pacniucanuto
3. | Pacuerno-rpaduueckas padora (PI'P) 12 16 ITo pacniicanuto
4. | IlocerieHue 3aHATHI 12 16 1o pacniucanuto
5. | CBoeBpeMeHHas caaya KOHTPOJIBHBIX TOYEK 12 16 ITo pacniucanuo
HUTOr'O 60 80
IIpomexyTOUHAS aTTeCTANMSA
JK3aMeH
Ouenka «5» - 20 6amnoB, «4» - 15 0amos, 10 20 OK3aMCHALHOHHAS
ceccust
«3» - 10 GamioB
HUTOI'OBBIE BAJLJIBI ITO TUCHUIIJIMHE 70 100
[Ikana 6amioB Ui onpenesneHust UToroBoit onenku: 91 - 100 6amnoB - onenka «5», 81 - 90 Ganos -
«by,




| 70 - 80 6108 - «3», 69 U MeHee GaIoB - «2». |
Tadoauna 2 - TexHosornyeckasi KapTa TeKyllero KOHTPOJIsA U MPOMEXKYTOYHOH aTTecTAllMU MO
AUCHUILVINHe QU3KKA 1J1s1 0YHOH (pOpMBI 00yueHHs (MPOMEKYTOYHAs] ATTECTANMA — «3a4verT», 1
KYPC, 2 cemecTp)

3a4yeTrHoe
I'padux
KOJIHY€eCTBO
Ne KonTtpoJibHbIe TOUKH NMPOXO0KIEHUs
banuon (Henmesn cravum)
min [  max
Texkymuii KOHTPOJIb
1. | Boimonnenue u 3amuTa 1a60paTOpHBIX padoT 12 20 ITo pacniucanuto
2. | IlpakTndeckue 3aHITHS 12 20 ITo pacniucanuto
3. | Pacuerno-rpaduueckas padora (PI'P) 12 20 ITo pacniucanuto
4. | IlocenieHne 3aHATAN 12 20 ITo pacniucanuto
5. | CBoeBpeMeHHas cilaya KOHTPOJIbHBIX TOUEK 12 20 ITo pacniucanuto
HUTOI'O 60 100
IIpome:kyTOUHAsSI aATTECTAIUS «3a4€T»
| MTOT'OBBIE BAJLIBI 110 IMCHUILVIMHE | 60 | 100 | 3auersas memens

Pabota mo wu3ydyeHHIO AMCUUIUIMHBI JOJDKHA HOCUTh CHUCTeMaTH4ecKui xapaktep. Jlis
YCIIEHIHOTO YCBOCHHs TEOPETHUYECKOro MarepHana I0 IpeularaéMod JUCLUILNIMHE HEOOXOJUMMO
pEryJsipHO IMOCelaTh JEKIUH, aKTUBHO padoTaTh Ha Y4YEOHBIX 3aHATHUSAX, BBIIOJHATH IUCbMEHHBIE
paboTel 1O 3a/JaHUI0 IIpernojaBaTelis, [EPEeUYUTHIBATh JIEKLIMOHHBI MaTepuas, 3HAYUTEIbHOE
BHUMAaHUE YIENIATh CAMOCTOATEIIBHOMY U3YYCHUIO JUCLUIIINHBL.

BaxxHpIM yClIOBHEM YCIEIIHOTO OCBOCHMS JHUCUMIUIMHBI SBISETCA CO3JaHHE CaMUM
00y4aroImyMcsl CUCTEMBbl NMPaBWIBHOW OpraHu3allid TPyJAad, HO3BOJISAIOIIEH paclpelesuTh y4yeOHYo
Harpy3Ky paBHOMEPHO B COOTBETCTBHUHM C KaJICHAAPHBIM y4€OHBIM I'pa)KOM.

1. MertoauyecKkue peKOMeHAAlMHU MPHU PadoTe HA 3AHATHAX JIEKIIMOHHOTO THIIA

K 3aHATHAM JEKIIMOHHOTO THUMA OTHOCATCA JIEKIMM M WHbIE YyueOHble 3aHATHS,
MpeyCMaTPUBAIOIINE MPEUMYIIIECTBEHHYIO TIepeaady yueOHo nHpOopMaIiK MpernogaBaTeaeMm.

Jlexiusi mpencTaBisgeT co0OW TMOCNHeAoBaTeNbHOE H3JIOKEHUE TMpernoaBareieM y4eOHOTro
MaTepuaia, Kak MpaBUJIO, TEOPETHUECKOTro Xapakrepa. Llenb JeKIMOHHOIrO 3aHATUS — OpPraHU3alUs
I[eJICHAIIPABICHHON MO3HABaTeNbHON AESITENbHOCTH OOYYAIOMIMXCS IO OBJIAJCHHUIO MPOTPAMMHBIM
MaTeprayioM Y4eOHON AUCIUTUTHHBI (MOITYIIS).

B psne cinydaeB nekuus BBINONHAET (DYHKIHIO OCHOBHOIO HCTOYHUKA HH(pOpMAIHH,
HarpuMep, MpU OTCYTCTBUU YYEOHMKOB W Y4E€OHBIX IMOCOOMIA; B ciydae, KOrja HOBBIE Hay4YHBIE
JaHHBIE TI0O TOW WJIM WHOW TEeME HE HAIIM OTPaKEHUS B Y4eOHUKAX; OTICNbHBIE pPa3feNbl U TEMbI
OUYEHb CIIOKHBIE JIJIS1 CAMOCTOSITEILHOTO U3YyUEHHS 00yUYarOIIUMHUCS.

B xone mpoBeneHus 3aHATUN JEKIMOHHOTO THMA HEOOXOIUMO BECTH KOHCIEKTHPOBAHHE
M3JIaraeMoro MpernoiaBaTesaeM Marepuana.

Haubonee TouHO 1 mOIPOOHO B XO€ JEKIIUHU 3aMMCHIBAIOTCS CIEAYIOIINE aCTeKThl: Ha3BaHHE
JIEKIMH; TUTaH; UCTOYHUKU WHOOpPMAIMU TI0 TeMe; TOHSATHSA, OMpPEACNICHUS, OCHOBHBIE (DOPMYIIBI;
CXEMBI; PUHIIMIIBL; METObI; 3aKOHBI; TUIIOTE3bl; OLICHKH; BHIBOJIbI M MPAKTUUYECKUE PEKOMEHAAIINH.

KoHcmekT - 3TO HE TO4YHAsl 3amuCh TEKCTa JIEKIMH, a 3aluCh CMBICTA, CYTH Y4eOHOU
uHpopmanuu. KoHCHEKT mumiercs Uisi MOCIHEAYIONIer0 YTeHUs U OTO 3HAYMUT, YTO (hOpMBI 3amucu
clemyeT NenaTh TaKUMH, YTOOBI MX MOYKHO OBLIO JIETKO M OBICTPO MPOYHUTATh CITYCTS HEKOTOPOE
Bpemsi. KoHcmekT nomkeH o6eryaTh MIOHMMaHUE U 3alIOMUHAHUE Y4eOHOM nH(OpMaIIum.

Pekomenayercss 3adaBaTh JIEKTOPY YTOYHSIONIME BONPOCHI € IENbIO  yIIIyOJieHus
TEOPETHUUECKUX MOJOKEHHUM, pa3pelieHus MPOTUBOPEUUBBIX cUTyaluid. [Ipy moaAroToBke K 3aHATUSAM
CEMHHAPCKOT0 THIAa MOXKHO J0pabaThiBaTh CBOM KOHCIIEKT JICKIIMH, Jieiasi B HEM COOTBETCTBYIOIINE
3aMKcH U3 U3YYCHHOH JINTEPaTyphl, YKa3aHHON B paboueil mporpaMmme TUCIUTUTMHBI (MOIYIIS).



Temaruka nexiuii maeTcst B padodeil mporpaMMe JUCIIATUTHHBI (MOTYIIS).
2. MeTtoanyeckue peKOMEHAAIUM 110 NMOATr0TOBKE U padore
HA MPAKTUYECKUX U JIA00PATOPHBIX 3aHATHIX

IIpakTuyeckoe 3aHATHE - 3TO PopMa OpPraHU3ANUU Y4EOHOTO TPOIEcca, MPeaIoiararomias
BBIMIOJIHEHHUE CTYJEHTaMH 110 33JaHHUI0 U MOJl PYKOBOJICTBOM IPENOJIaBaTeNsl OAHON HIIM HECKOJIbKHUX
MpakTHIecKux padboT. M ecnm Ha JEeKIUM OCHOBHOE BHUMAHHE CTYIACHTOB COCPEIOTOYMBACTCS Ha
pa3bsICHEHUH TEOPUU KOHKPETHOM yueOHOW AMCUMIUIMHBI, TO MPAKTUYECKHE 3aHATHUS CIYKaT AJis
00y4eHus METO/IaM €€ MpuMeHeHus. [J1aBHOM UX 1eNbIO SIBJISETCS YCBOCHUE METO/IA UCIIOIb30BaHUS
TEOpUHU, NPUOOpETEHHE TMPAKTUYECKUX YMEHUH, HEOOXOIUMBIX JMJIs H3Y4YeHHs TMOCIEIYIOIINX
JUCLUTLITNH.

[ToAroToBKY K MPakTUYECKOMY 3aHSATHUIO JIyUllle HAYMHATH CPasy ke IMOocie JEKUUU 10 JaHHOU
TeMe WIM KOHCYJIbTAallMM TpenoaaBarens. Heobxomumo momo0pars JwMTEparypy, KoTopas
PEKOMEHI0BaHa JJisi MOJATOTOBKU K 3aHSATHIO U MPOCMOTpeTh ee. JItobas TeopeTnueckas mnpoliema
JOJKHA OBITh OCMBICIIEHA CTYACHTOM C TOYKH 3PEHUS €€ CBS3H C PEATbHOMN )KH3HBIO U BO3MOXHOCTBIO
peanu3anuy Ha MPaKTUKe.

Tab6auua 3. — [lepevyeHb MpPaKTHYECKHUX 3aAHATHIA

lit TeMbl NpaKTHYECKUX 3aHATHI
1 2
Ounas gpopma

1 Kypc, 2 cemecTp
1 | KunemaTuka nocTynareiabHOro U BpalllaTeIbHOTO IBHIKEHUS.
2 | /luHaMuKa NOCTYNaTeIbHOIO ABHKEHMSL.
3 | lunaMuKa BpamaTeabHOTO JIBUKCHUS.
4 | MosiekylsspHO-KUHETHYECKask TeOpHsl. DIeMEHThl CTATUCTUYECKON (DU3UKU.
5 | OcHOBBI TEPMOAMHAMUKHU.
6 | DnemeHTH U3HYECKON KHHETHKH.
7 | DIeKkTpocTaTuKa.
8 | DiekTpuyecKoe Moje B BEIIECTBE.
9 | IlocTOsIHHBIH IEKTPHUUECKUI TOK.

2 Kypc¢, 3 ceMecTp
1 | Marnetusm.
2 | DnexTpoMarHuTHas MHAYKIM. YpaBHeHHsI MakcBea.
3 | l'apmoHnveckue konebanus. DIEKTpUIECKIe KOIeOaHusI.
4 | aTepdepeHins MOHOXPOMAaTHYECKUX BOJIH.
5 | Audpakuus ceera. [lonspusanus ceera.
6 | BzaumogeiicTBue cBETa C BEIIECTBOM.
7 | 3nyyeHue 4epHOro Teja.
8 | B3zaumopeiicTBue pOTOHOB € DIEKTPOHAMH.
9 | BoyiiHOBBIE CBOMCTBA YACTHII.

3aounas gopma
1 kypc
1 | Kunematuka  mOCTymaTelbHOTO M BpallaTelbHOTO  JABWXKEHMS.  JuHamumka
MOCTYNATEbHOTO M BPallaTeIbHOTO JIBH)KEHUSI.
2 | MonekynsipHo-kuHeTH4eckas Teopus. OCHOBBI TEPMOJIMHAMUKH.
3 | DiekTpocTaTrKa. DIEKTPUICCKOE TOJIC B BEIICCTBE.
4 | IlocTOSHHBIN 7IEKTPUYECKUHN TOK.
2 Kypc

1 | MarnetusMm. YpaBHenus Makcsesia.
2 | Unrepdepennuus cera. Judpakuus ceera. Iloasipuzanus ceera.
3 | Usmyuenne yepHoro tena. BzanmoneiictBre ()OTOHOB C 3JIEKTPOHAMHU.




| 4 | BonHoBEIe cBOJCTBA YACTHIL

Pemenne 10060ii 3ala'YM CRJIAAbIBACTCH U3 YE€TBIPEX 3TAIIOB:

1. AHanu3 conep)kaHus 3a1a4M, KpaTkas 3alich YCIOBUI U TpeOOBaHH;
2. I[Touck criocoba pereHns: 1 COCTaBICHUE ero IUIaHa;

3. Pemenue 3aaun, npoBepka MpaBUILHOCTH U O(OPMIICHUE PEIICHHS
4. OO6cyxaeHue perieHus 3a1a4mn.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB, KOTOPbIe MOIYT ObITH PEKOMEHI0BAHbI /Jisl MPOBeAeHUS
aHa/IM3a yCJIOBHS 3Q/1a4H:

1. O kakoM 00BEKTE (MaTepuabHas TOYKA, TBEPJIOE TEIO, HICaTbHBIN ra3, pealbHbIN Ta3,
TOYCUHBIN 3apsj, 3apsHKCHHOE TeJO0, AJIEKTPUYECKOE I10JIe, MarHUTHOE TOJieé W T.II.) HACT pedyb B
3ajauc?

2. O xakoM sIBJICHHH (IBMKEHUE, HArpeBaHUe, OXJIKICHHUE, PACIIMPEHUE, C)KATHE U T.JI.)
UJET peub B 3a1aue?

3. B kakux ycioBUsX HaXOIUTCSI OOBEKT?

4. B kakux ycioBusix poTekaer siBjieHue (mpoiecc)?

5. Kakyro BennunHy (XapakTepUCTUKY 0ObEKTa UITH SIBICHUS) HYKHO HAaUTH?

6. 3HaeTe 71 BB Ope/esieHIe NCKOMON BETMYUHBI?

7. PazmepHoiil unu 6e3pa3mMepHO sBIISETCS UCKOMasl BeJIMYuHa?

8. CkansipHO WM BEKTOPHOH SBJISETCS HCKOMasi BETMYMNHA?

9. W3BecTHa 11 BaM eIMHULIA U3MEPEHUSI UICKOMOM BETMYUHbI?

10. B enuHUIAX KaKOW CUCTEMBI HY)KHO CUUTATh UCKOMYIO BEIIMUUHY?

11.  IlocrosiHHA WM IepeMEHHa UCKOMasl BEJIMUMHA B ITPOLIECCE, OTMCAHHOM B 3ajaue?

12. Kakwue BeIWYHMHBI JaHBI B YCIOBHHU 33129’

13.  3Haete 1M BbI ONpeAeICHUS 3aJaHHBIX BEJIUYUH?

14. ConepKUT U YCIOBUE 33]a4l BEJTUUYHHBI, 33/1aHHbIE B HEABHOM BHJIE?

15.  3HayeHus KaKuX BEJIMUYUH HYKHO B3SITh U3 CIPABOYHBIX TaOIUI?

16.  MoxHo 1u siBieHue (Iporiecc), OMMCcaHHOe B 3a/1a4e, N300pa3uTh CXeMaTHIHO?

17.  IlpuMmepHBIii TIaH pelIeHnsl HeCTaHAapTHBIX 3a/1a4:

18.  HMwmeercst 11 MexXIy UCKOMOH M 33/JaHHBIMH BEITMYMHAMH KOCBEHHAs ()yHKIIMOHAIBHAS
CBSI3b?

19.  BcnomuuTe, penianach M BAMU paHee aHAIOTUYHAsS 3a7a4da?

20.  MoyHO 1M B JaHHOM 3ajJjaue MPUMEHUTH 3TOT K€ METOJ peleHus ?

21.  MoxHO ¥ pa3OuTh 337a9y Ha HECKOJIBKO 0oJiee MPOCThIX?

22.  MOXHO M peunTh 3a7auy B IPeAeIbHBIX CIydasx?

23.  Henb3s mm 3agaqy copMyaupoBaTh HHaUe?

24.  MoxHo nu npuaymarth 6osee JocTynHyto 3anauy? bonee oburyto? bonee yacTHyro?

IocoenoBaTe/IbHOCTH ONepal Uil IPU PellIeHUH 3a4ay4:

Kakas BenuuuHa onpenensieTcs B 3a/1a4e;

OOBEKT WM SBJIEHUE, O KOTOPOM HJIET PeUb B 3a/a4e;

3HavYeHUs BEJIMYMH, YKa3aHHBIX B TEKCTE 3a]1a4H;

3HaueHusa BCJIMYHNH, B3JATHIX U3 Ta6J'II/II_[ H CIIPaBOYHHUKOB.

UucnoBbie 3HAUYCHUS BCEX BEIMYUH peKkoMeHayercs opats B CU, ecnu 3710 crienuanbHO
HE OFOBOPEHO B YCJIOBHUH 3a/1a4H.

6. Beibop maremaruueckoil Momenu Uil omucaHus  (DU3MYECKOrO  Mpollecca,
npuBeeHHOTO B 3amade. (OOocHOBaHWe Takoro BbiOOpa. HeoOXxomumMo yduTHIBaTH, YTO
MaTeMaThyeckas MOJENb - 3TO TOJBKO MPHUOJIKEHUE K JeHCTBUTENHLHOCTH, HO BCET/Ia UMEETCS OT-
JIM4Yue OT HEC.

7. CocraBiieHue CHCTEMBl YpaBHEHMI (3amuch (QOpMys), CBS3BIBAIOIIEH HCKOMYIO
BCJIIMYMHY C BEJIMYMHAMU, 3aJIaHHBIMUA B YCJIIOBUHU 3ada4YU.

8. [IpoBeneHne  HEOOXOAMMBIX  MaTeMaTHYECKHX  NpeoOpa3oBaHUW W BBIBOA

orwdPE



OKOHYATEeJIbHOTO YpaBHEHHUS 3a/1auu (pelieHue 3aJauu B 00ILEeM BH/IE).

9. [IpoBepka pazmepHOCTEH: €cii OHHM COBMAJAIOT B 00EHX YacTAX paBEHCTBA, TO 3TO
NEePBBIA MPU3HAK MPABHILHOCTH MOJTYYCHHOH BaMU (OPMYITBI.
10. IloxacraHoBKa B KOHEUHYIO (POPMYIY YHUCIOBBIX 3HAYEHUN BEIMYMH W BBIYUCICHUE

pesynbrata. [loMHUTE, YTO 4YHMCIO 3HAYamMX OU(PpP B KOHEYHOM pe3yJIbTaTe OMPEACNseTCS He
BO3MOXKHOCTSIMU MUKPOKAJIBKYJISITOPA, a MpaBUJIaMU NPUOIHKEHHBIX BRIYUCICHUH.

11. OueHka MOJYYEeHHOTO pe3ysbTaTa C TOYKM 3PEHHS 3/paBOro CMbICia (pe3ysbTaT
JIOJI’KEH COOTBETCTBOBATh PEaIbHOCTU U OBITh pa3yMHBIM)

AHaau3 Pe€UICHUA 3aJaIn:

1. Emé pa3 BHUMaTeIbHO NPOCMOTPUTE YCIOBUE 3a/1a4H U XOJ1 €€ PEeILeHHS.

2. Briaenute TeopeTnyeckue MoJ0KEHUs, UCXO0/1 U3 KOTOPBIX BbI PEIIMIIN 3a7a4y.

3. BcenomHuTe, BeTpedyanuch M BaM paHee 3a/1auy TaKoro THIIA.

4. [TombITaliTech OTBICKATh HOBBIM, OOJiee palMOHATBHBIA WM Oosiee 0oOmMIA CrOCOO
pelLIeHUs 3aJauu.

o. BrisiBuTE TO M0ONE3HOE, UTO JAJI0 BaM PELICHUE TAHHOW 3a1a4u.

6. O06o00uMTe pe3yabTaT pelieHus 3To! 3a/laui U NOoAyMaiiTe, P PELIeHNH KaKUX 3a1a4

BBI MOTJTHA OBI MCIIOJIB30BATh €r0 B JTaJIbHEHUIIIEM.

IIpumepHoe conep:kaHne NPAKTHYECKUX 3aJAHHIL:

1 kype, 2 cemectp.
KuneMaTnka mocTynaTtejibHOro H BPamaTeJIbHOI0 IBHKEHHUS.

1)  JIBmkeHHe MaTepHaILHOM TOUKHM 3a1aHO ypaBHeHHEeM I(t) = A-(T cos wt+] sin wt), rae A
= 0,5 M, ® = 5 pan/c. Haueptuth TpackTopuro Touku. OnpeaenuTb MOIyIb CKOPOCTH U
MOJTyJIb HOPMaJIHbHOTO YCKOPEHHUSI.

2) Touka aBWXKETCS B IUIOCKOCTH Xy 1o 3akony: x=A-t, y=At(l-at), tne A u a -
MOJIOKUTEbHBIE TIOCTOSIHHBIE, t - BPeMsl.

Haiitu: a) ypaBHeHHWe  TpaeKTOpMHM TOYKH  y(X); uW300pa3uth ee rpaduk;
0) CKOpOCTh W  YCKOpEHHE TOYKH B  3aBUCHUMOCTH  OT  BpPEMEHHU;
B) MOMEHT BPEMCHH, B KOTOPBIH BEKTOP CKOPOCTH COCTaBISET YToJ T/4 ¢ BEKTOPOM

YCKOPEHHUS.
3)  IBmwxKeHHe TOYKH IO OKPYKHOCTH pamuycoM R = 4 m 3amnaHo ypaBHeHuem & = A + B+t +
C-tz, rmre A=10m, B= -2 wm/c, C=1 m/c?. Haittu TAHTEHI[MAJIbHOE HOPMAJIbHOE U

MOJIHOE YCKOPEHMSI TOUKA B MOMEHT BpeMeHHU t = 2 C.

4)  Komeco Bpamaercss BOKPYT' HEMOJBUXHON OCH Tak, YTO YToJI €ro MOBOPOTAa 3aBUCHT OT
BPEMEHHU KaK ¢ = A%, tae A = 0,2 paz[/cz. HaiiTu monHoe yckopeHHe TOYKH Ha 000/e
KoJieca B MOMEHT BpeMeHHU 2,5 C, €Clii JIMHEWHAsi CKOPOCTh TOYKHU B 3TOT MOMEHT 0,65
Mm/C.

JAuHamMKuKa noCTynareJbHOro ¥ BpamarejabHoro.

1)  Iap maccoii 10 xr u paauycom 20 cM BpamiaeTcss BOKPYT OCH, IPOXOJSIICH Yepe3 ero
LEHTp. YpaBHEHUE BpAILCHUS IIapa uMeeT BUa @ = A + Bt + C-t%, rne B=4 pagl/cz,
C=-1 paﬂ/cg. HaiiTn 3akoH HW3MEHEHHWs MOMEHTAa CWI, JACUCTBYIOIIMX Ha MIap.
Onpenenutb MOMEHT CHJI B MOMEHT BpEMEHHU 2 C.

2) Ha oxHOpoaHBIi crtomHONM HMIMHAP Macchl M 1 pangnyca R HamoTaHa Jierkast HUTh, K
KOHILy KOTOPOM MPUKPEIUIEHO TeJI0 Macchl m. B momeHT t = 0 cuctema npuiia B
neuxkenue. [IpeneOperas TpeHUEM B OCH IIWJIMH]IPA, HAWTH 3aBUCUMOCTD OT BPEMEHHU:

a) YIJIOBOM CKOPOCTH IMIJIMHJIPA; 0) KHHETHYECKOW YHEPTUHU BCEH CUCTEMBI.

3) Topu3oHTaIbHBIA TOHKUI OJTHOPOIHBIN CTEPKEHb MAaCChl M U JUTMHBI | MOKET CBOOOTHO
BpaIllaTbCsl BOKPYT BEPTUKAIBHOM OCH, MPOXOISAIIEH 4Yepe3 ero KoHel. B HeKoTopbIi
MOMEHT Ha JIpyrod KOHEL| CTEP>KHS Hayaja JeMCTBOBATh MOCTOsIHHAas cwia F, kortopas
BCE BpeMs MEPIECHINKYJISIPHA K TEPBOHAYAIBHOMY TOJ0KEHUIO MOKOUBILIETOCS CTEPKHS
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U HaIlpaBj€HA B TOPU30HTAIBHOM INIOCKOCTU. HaWTH yriaoByr0 CKOPOCTB CTEpXKHS Kak
(GYHKIHIO €ro yriia HIOBOPOTa U3 HAYaJIbHOTO MOJIOKEHHUS.
HaiiTu MOMEHT MHEpLUU: a) TOHKOTO OJJHOPOJIHOTO CTEPKHS OTHOCUTEIIBHO OCH,
NEePHEHANKYIISIPHON K CTEPIKHIO U ITPOXOASIIEH Yepe3 ero KOHel, €CIM Macca CTepKHA m
U ero jyuHa l; 6) TOHKO# 0THOPOIHON IPSAMOYTOJIBHOM IUTACTUHKY OTHOCHTEIBHO OCH,
MIPOXOSIIEH NMEPIEHIUKYISIPHO K INIOCKOCTHU IUIACTUHKU YEPE3 OJIHY U3 €€ BEpLIMH,
€CIIM CTOPOHBI IJIACTUHKY a U b, a ee Macca m.
Ha kpato ropusonTanbHoil miardopmsl, umeroliei GopMy aucka paguycoM 2 M, CTOUT
gyenoBek Maccoit 80 kr. Macca mnatdopmsl paBHa 240 kr. [Tnardopma MoxkeT BpamaThes
BOKPYT BEPTHKAIBHON OCH, MpoXosiel yepes ee neHtp. [Ipenedperas Tpenuem, HalTH,
C KaKOH yIJIOBOW CKOPOCTBIO OyzAeT BpamaThCs IuaTdopma, €Ciu YeloBeK OyaeT HITH
BJIOJIb €€ Kpasi CO CKOPOCTHIO 2 M/C OTHOCUTEIHHO MIaT(GOPMBIL.
Yenosek CTOUT B LeHTpe cKaMbU JKYKOBCKOIO M BMECTE C HEH BpaIlacTCs 110 MHEPLUU.
Yacrora Bpamenus 0,5 c~!. MOMEHT MHEpUMH Tella YeJOoBeKa OTHOCHUTEIBHO OCH
BpalleHust paBeH 1,6 Kr-M°. B BBITAHYTHIX B CTOPOHBI PYKaX UENOBEK ACPXKHT IO THPE
Maccoil 2 kr kaxaas. Paccrossnue mexay rupsimu 1,6 M. Onpenenuts 4acToTy BpallleHUs.
CKaMbU C YEJIOBEKOM, KOTJa OH OIYCTUT PYKH M PACCTOSTHUE MEXIYy T'MPSAMU CTAHET
paBHbIM 0,4 M. MOMEHTOM MHEPLIUU CKaMbU MTPEHEOPEYb.
K npyxunHeiM Becam mnojseunieH Onok. Yepe3 OJOK NEPEKMHYT LIHYpP, K KOHLIAM
KOTOpOT0 MpHUBs3alu Ipy3sl Maccamu 1,5 kr u 3 kr. KakoBo OyneT mokasaHue BECOB BO
BpeMs1 ABIDKEHH rpy30B? Maccoii 6110ka 1 mHypa npeHedpeus.
He6ompIoe Teno mycTuiiv CHU3Yy-BBEpX MO HAKJIOHHOM MIOCKOCTH, COCTaBJISIONICH yroi
15° ¢ ropuzonToM. Haiitn koo uuimeHT TpeHus, eciiu BpeMs MorbeMa Tejla 0Ka3aioch B
2 pa3a MeHbIII€ BPEMEHH CITyCKa.
Ha »sxBarope ¢ BricoThl 500 M Ha MOBEPXHOCTh 3eMJIM MajaeT Teno (06e3 HavaabHOM
CKOPOCTH OTHOcUTeNnbHO 3emin). [IpeneOperas compoTHBIEHHEM BO3AyxXa, HAWTH, Ha
KaKO€ PACCTOSIHUE U B KaKyI0 CTOPOHY OTKJIOHUTCS OT BEPTUKAIN TEJIO MPY NaJAECHUU.
Slnpo aroma pacmajgaercs Ha JBa OCKOJIKa MaccaMu 1,6- 10®kr n 2.4 102 kr.
OnpenenuTb KHHETUYECKYIO SHEPTHIO BTOPOT'O OCKOJIKA, €CJIM SHEPIUs IEPBOTO OCKOJIKA
paBHa 18 H/[x.
HeGonpiioe Teno HayMHAeT CKOJNB3UTh C BBICOTHI h MO HAKIOHHOMY Xenooy,
MepexosleMy B TOJIYOKpYXHOCTh panuyca h/2. TlpeneOperas TpeHueM, HaWTu
CKOpOCTh TeJla B HAaUBBICHIEH TOUKE €ro TPaeKTOPUH (IIOCIE OTPBIBA OT )KeI00a).
Yactrma maccbl m HMCIHBITajda CTOJKHOBEHUE C MOKOWUBHIEHCA 4YacTHUIEd Macchl M, B
pe3ynbTaTe KOTOPOro YacTHIla m OTKJIOHUJIACh HA YTOJ 7/2, a yacTuiia M oTCKOYHIIa Mo
yriaoMm 30° K mepBOHAYaIbHOMY HAIPaBJIEHUIO ABM)KEHHS dYacTulbl m. Ha ckosbko
MPOLIEHTOB M KaK M3MEHUJIaCh KUHETHUYECKas »SHEpPrusi JTOW CHUCTEMBbl IIOCIHE
CTOJIKHOBEHHUS, eciau M/m = 57

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TEOpHH.
Opnna Tperh Mosekyn azora mMaccod 10 r pacnanace Ha aToMbl. OnpenenuTh MOJIHOE
YHCIJIO YaCTHII, HAXOASIINXCA B raze.
B Gamnonax BmectumocThio 20 11 u 44 11 comepkuTcs ra3. /laBneHue B mepBoM OaJIOHE
2,4 MIla, Bo BTOpoM- 1,6 MIla. Onpenenuth oOiee NaBiICHHE U MaPIUAIBHBIE MOCIEe
coeMHEeHUs 0AJUIOHOB, €CIIM TEMIIEpATypa ra3a OCTanach MpeKHeH.
B U-o6pa3sbiii MmanoMmeTp Hanuta prTyTh. OTKpPHITOE KOJEHO MaHOMETpa COEAMHEHO C
OKpPYXaloIIUM IPOCTPAHCTBOM IPH HOPMAIBHOM aTMOC(EpPHOM AaBJIECHUU, U PTYTh B
OTKPBITOM KOJICHE CTOUT BBIIIE, YeM B 3akphiToM, Ha 10 cMm. IIpu 3TOoM cBOOOIHAs OT
PTYTH 4acTh TPYOKHU 3aKpbITOro kKosieHa umeer anuHy 20 cm. Korma oTkpeiToe KojeHO
NPUCOSANHUIN K OauioHy ¢ BO3AYXOM, Pa3HOCTh YPOBHEW PTYTH YBeIHUWIACh M
nocturiia 3HayeHus 26 cM. Haiitu naBieHue Bo3ayxa B OayuioHe.
Haittn cpenHIO KHHETHYECKYIO OJHEpPrur0 OIHOM MOJIeKylnbl amMmuaka NHz npu
temriepatype 27 °C W CpeaHIOI PHEPTHUI0 BPAIIATEIHHOTO JIBMIKEHHUS ATON MOJIEKYJIBI
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IIPY TOM e TEMIIEpATYpE.
B OamioHe HaxoauTcs KHUCIOPOJ NpU HOPMaJbHBIX YycloBusix. Ilpu HarpeBaHuu [0
HEKOTOpPOW TeMIepaTypbl 4acTb MOJIEKYJ OKa3ajach JAWCCOLMMPOBAHHOW Ha AaTOMBI.
Crenenn IUCCOLMAIINNA 0,4. Onpenenuthb KOHIIEHTpallUH YJaCTHII:
1) 1o HarpeBaHus rasa;2) MOJIEKYJSIDHOTO KHCIOpOAAa IIOCIE€ HarpeBaHus;
3) aTOMapHOro KUCIOPO/Ia OCIe HarPEeBaHMUsL.
Haiitu MonsipHyto Maccy cMecH KUCIopoja Maccoil 25 r u a3ota Maccoi 75 1.
3Hasi PyHKUMIO pacHpeesieHrs MOJIEKYN MO0 CKOPOCTSIM, BBIBECTH (GopMyny Haubolee
BEPOSITHOM CKOPOCTH.
Hcnonp3ys (yHKUHIO pacmpeleieHuss MOJEKYN MO0 CKOPOCTSM, MOJy4YuTh (YHKIHUIO,
BBIPAXKAIOIIYIO PacpeesIEHNE MOJIEKYJI IO OTHOCUTEIBHBIM CKOPOCTSIM.
HaiiTn u3aMeHeHue BbICOThI, COOTBETCTBYIONIEE U3MeHeHUI0 naBieHus Ha 100 [la, B nByx
ciydasix: 1) Bomu3u nmoBepxHoctu 3emiu, rae Temmepatypa 290 K, nasnenue 100 xI1a; 2)
Ha HEKOTOpOU BricoTe, rae Temmeparypa 220 K, naBnenue 25 xlla.
Cumnras QyHKIHIO pacTpeielICHUs MOJIEKYI IO SHEPT UM U3BECTHOMU, BBIBECTH (hOPMYILY,
OTIPECIISAIONIYIO OO0 MOJIEKYJ, YHEPTr sl KOTOPBIX MHOTO OOJIbII€ HEPTUU TEIJIOBOTO
JIBUKEHUS MOJIEKYJI.
OCcHOBBI TEPMOJAMHAMMKH.

Kucnopon npu neusmennom gasinennn 80 klla narpeBaercs. Ero o6bem yBenuuuBaercs
or 1 M® 1o 3 m°. Onpenenuts: 1) U3MeHEHNE BHYTPEHHEH SHEPTUH KUCIOpoAa; 2) paboTy,
COBEPILEHHYIO UM IIPH PACUIMPEHHH; 3) KOJINYECTBO TEILUIOTHI, COOOIIEHHOE ra3y.
BbraucnuTh ynenbHbIE TEIUIOEMKOCTH HEOHa M BOJOPOJA MPH MOCTOSHHBIX 00BEME U
JaBJICHUM, IPUHUMAs 3TH ra3bl 3a UcaIbHbIE.
Onpenenuth MOKaszaTendb aauadaTbl YaCTHYHO JUCCOLIMHUPOBABIIETO Ta3000pa3HOro
a30Ta, CTENEeHb AUCCOLMAIIMU KOToporo paBHa 0,4.
[Ipu ammabaTHOM CXaTUW Kuciaopoaa maccod 1 kr coepmieHa padora 100 x/[x.
OnpenenuTb KOHEUHYIO TEMIIEpaTypy rasa, €ciid JI0 CXKaTHsl KHCIOPOJA HaXOIWiIcs IpU
temneparype 300 K.
WneanpHbiii ra3 coBepriaet muki Kapuo. Temmeparypa oxmanurtens paBHa 290 K. Bo
ckoapko pa3 yBenumuutcs KIIJ[ nmkna, eciu temmeparypa HarpeBarensl MOBBICUTCS OT
400 K no 600 K?
Boeraucnuts KIIJ| mukma, cocTosiero u3 M30TEPMbI, W300apbl U H30XOPHI, €CIU MPHU
M30TEPMUYECKOM IIpoliecce O00bEM HEabHOTO raza C II0OKa3aTeleM aauadathl vy:
a) yBeJIMYMBAETCs B N pa3; 0) yMeHbIIAeTCs B N pas.

yieMeHThI PU3NYECKO KMHETUKH.
Haiitu cpenHio MpoaoKUTEIbHOCTh CBOOOJHOrO mpodera MOJIEKYN KHCIopoJa MpU
temneparype 250 K u nainenun 100 Ila.
Haiitu 3aBucHMOCTb cpesiHeil AUHBI CBOOOIHOTO Mpolera MoJIeKyJl MJ1eallbHOTO raza oT
JaBJICHUSI TIPU CIIEAYIOLUX Ipoleccax: 1) n30xopHoM; 2) nuzorepmuueckom. M3o0pa3nuts
ATH 3aBUCUMOCTH Ha rpadukax.
Onpenenure kod@duipent auddy3un U ko3 UIMEHT BHYTPEHHEro TpPEHUs as3ora,
Haxozgsmeroca npu temneparype 300 K u paBnenun 105 Ila. IlnmotHOCTh rasa mpu
HOPMAJIBHBIX yCIOBUsX 1,25 K/,
N3 cocyna otkauanu Bo3ayx 1o nasienus 0,13 [1a. Onpegenure: 1) mIOoTHOCTH BO3IyXa B
cocyne; 2) KOHIEHTPAIMI0 €ro MOJEKYHd; 3) CpPeaHIO UIMHY CBOOOTHOTO mpobdera
MoJiekyil. JluameTp MoJekyn Bo3ayxa npuHATh paBHbIM 0,27 HM. Temmneparypa Bo3ayxa
300 K.
Onpenenutb, NpH KaKOM TpaJUEHTE IUIOTHOCTH YIJIEKUCIIOrO Ta3a 4Yepe3 KaKIbli
KBaJIpaTHbI METP MOBEPXHOCTH MOYBBI MpoAuPPyHINpYeT B aTMochepy B TedeHue | 4
Mmacca raza 720 mr, ecnu koapduruent quddysuu 0,04 em?/e.
HapyxHast MOBEpXHOCTh KMPIIMYHOM CTEHBI IUIOMIABIO 25 M ¥ TOJIIMHOM 37 CM HMeeT
temriepatypy 259 K, a BHyTpeHHsisi moBepxHOCTh — 293 K. momelieHue oTarivBaeTcs
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anekTporuToil. Omnpenenure €€ MOIIHOCTb, €ClM TeMmreparypa B TMOMEIIEHUH
nojazepKuBaeTcs nmoctossHHou. TermmonpoBogHocTh kupnuya 0,4 Bt/(m - K).
JIeKTPOCTATHKA.

Toukas GeckoHedHast HATH cornyTa mox yriaoM 90°. HuTb HeceT 3apsiji, paBHOMEPHO
pacrpeaeeHHbIA ¢ TMHEHHON TIOTHOCTRIO | MKK/M. OnpenenuTs cuity, 1eHCTBYIOIIYIO
Ha ToueuHbld 3apsa 0,1 MxKin, pacnonokeHHbI Ha MPOJOJIKEHUH OJIHOM U3 CTOPOH M
yAAJICHHBIN OT BEPIIMHBI yIiia Ha 50 cM.
Ha orpe3ke TOHKOro mpsiMoro mpoBOJHHKA JIMHOW 10 cM paBHOMEPHO paclpereseH
3apsa ¢ JIMHEHHON TIOTHOCTHIO 3 MKKUi/M. BBIYMCINTD HANpPsKEHHOCTH, CO371aBaCMYIO
3TUM 3apsAJ0M B TOYKE, pACIOJIOKEHHOM Ha OCH IPOBOJHHMKA U YHAJIEHHOM OT
OJyinyKaiiero KOHIA OTpe3Ka Ha pacCTOSHUE, PABHOE JIJIMHE 3TOT0 OTPE3Ka.
[To TonkoMy KoOJbIy paauycoM 10 cM paBHOMEpPHO pacmpeicsieH 3apsl C JIMHEHHOU
wiotHOcThI0 10 HK/M. Onpenenuts MOTEHIMAT B TOYKE, JIeXKAIIEeH HA OCH KOJIbIA, Ha
pPacCTOSIHUU 5 CM OT LIEHTpA.
JIBe KOHIIGHTpHUYECKHE MeTaJuIM4YecKHue 3apspkeHHble chepbl paanycamu 6 cM U 10 cm
HecyT cooTBeTCTBEHHO 3apsabl 1 HKa u -0,5 nKin. HaliTu HanpsikeHHOCTh 1O0JIs B TOUYKAX,
OTCTOSIIIIUX OT IeHTpa cdep Ha paccTosHUsAX S5 cMm, 9 cMm, 15 cm. Iloctpouts rpaduk
3aBucuMocTH E(r).
JIBe niMHHBIE TOHKOCTEHHBIE KOAKCHAJIbHBIE TPYOKH paauycamMud 2 ¢cM U 4 CM HECyT
3apsbl, PABHOMEPHO pacrpeiesieHHbIe 10 JUIMHE ¢ TUHEHHbIMU MIoTHOCTAMU 1 HKI/M 1
-0,5 vKiw/Mm. IlpocTtpancTBo Mexay TpyOKaMu 3amoiaHeHO »00HUTOM. OmpenenuTh
HaIPSKEHHOCTh IOJS B TOYKAX, HAXOAAIIMUXCS HA paccTosHusX 1 cM, 3 cM, 5 cM OT ocu
TpyOok. [TocTpouts rpaduk 3aBucumoctu E ot 1.

JJleKTpUYeCKoe 1oJie B BelecTBe.
DOOHUTOBBIM  CIUIONIHOW IAap pagdycoM S5 CM  HECeT 3apsiji, pPaBHOMEPHO
pacnpezieieHHbli ¢ 00beMHON MIOTHOCTHIO 10 HKi/M®, Onpenenuts HaIPSHKEHHOCTh U
CMEIICHHE 3JICKTPUIECKOTO MOJIS B TOUKaxX: 1) Ha pacCTOSHUM 3 ¢M OT IieHTpa chepsl; 2)
Ha ToBepxHOocTH cdepr; 3) Ha paccrosHuum 10 cM  oT ueHTpa cdepsl
[TocTpouTs rpaduku 3aBucumocteit E(r) u D(r).
JInuHHBIM mapadUHOBBIA INUIMHAP paauycoM 2 CM HeceT 3apsiji, pPaBHOMEPHO
pacripeiefieHHbId 10 00BeMy € O00BEMHOW TIIOTHOCTHIO 10 aKi/v®, Onpenenurpb
HaIpSKEHHOCTh M CMEIIEHUE JIIEKTPUUECKOrO MOJs B TOYKAX, HAXOIAIIUXCS OT OCH
IMHIpa Ha paccrosHuu: 1) 1 cMm; 2) 3 cMm. OOe TOYKM paBHOYJAJIEHBI OT KOHIIOB
mwmHApa. [octpouts rpaduku 3aBucumocteit E(r) u D(r).
CmutomHoi mapaduHOBBIA map paguycoM 10 cM paBHOMEpPHO 3apsbK€H ¢ OOBEMHOM
miotHocThEo 1 MKKi/MS, Onpenenuts NOTEHUIKAN 3JIEKTPUUECKOTO MOJIS B IEHTPE 11apa U
Ha ero nosepxHocTH. [loctpouts rpaduk 3aBUCUMOCTH OTEHIIMANA.
MerTannudeckuii map paanycoMm 5 ¢M OKpYKeH paBHOMEpPHO cioeM dapdopa TOMIIHHON
2 cM. OnpenenuTh NOBEPXHOCTHBIE MJIOTHOCTH CBSI3aHHBIX 3apsI0B COOTBETCTBEHHO Ha
BHYTPEHHEHN M BHEIIHEH MOBEPXHOCTAX IAUAJIEKTPUKA. 3apsia mapa pased 10 uKi.
Onpenenuts MOJNSPU30BAHHOCTh CTEKJIA, MOMEIIEHHOTO BO BHEIIHEE JJIEKTPUUYECKOE
1oJie HapsKEHHOCThIo 5 MB/M.
[TokazaTh, 4TO Ha TpaHUIE AUDIEKTPHUKA C MPOBOJHUKOM ITOBEPXHOCTHASI TUIOTHOCTH
CBS3aHHOTO 3apsga MAWdJeKTpuka o= -c (¢ - 1)/, Tme &- AMPIEKTpUUYECKas
IIPOHUIIAEMOCTh, G -[IOBEPXHOCTHAs IJIOTHOCTD 3apsia Ha MPOBOJAHUKE.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.
Onpenenuth 3apsja, OPOWIEAIMA N[O NPOBOAY ¢ compotuBieHuem 3 Om  npu
PaBHOMEPHOM HapacTaHUM HANpsDKEHUs! Ha KOHIaX npoBoja ot 2 B 1o 4 B B teuenue 20
C.
O/1C 6arapeu akkymynsaTopoB 12 B, cuna Toka KOpoTKOro 3ambikanus paBHa 5 A. Kakytio
HanOOJIBIIIYI0 MOITHOCTh MOXXHO TOJYyYHUTh BO BHEIIHEH IEMH, COSAMHEHHON C TaKou
Garapeeit?
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Onpenenuth MMIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE JIMHOM 10 M, eciu mpoBoA
HaXOJUTCS MOJ HaNpsKeHueM 6 B.
Hanst 12 snementoB ¢ J1C 1,5 B u BuyTpennum conportusiennem 0,4 Om. Kak Hy)kHO
COEIMHUTH 3TU AJIEMEHTBI, YTOOBI MOJIYYUTh OT COOpaHHOMN U3 HUX OaTapen HauOONbIIYIO
CHIly TOKa BO BHeUIHeW nenu, umereid conporusieHue 0,3 Om? Onpenenutsb
MaKCUMAaJIbHYIO CHIIY TOKa.
Cuna toka B mpoBoaHuKe conpoTuBiienremM 100 Om paBHOMepHO Hapactaet oT 0 10 10
A B Teuenue BpemeHu 30 c. Onpenenuts KOJIMYECTBO TEIUIOTHI, BBIACIMBILEECS 32 3TO
BpEMsI B IPOBOJTHUKE.
BuyTpennee conpoTuBieHne 0aTapen akKyMmyiasTopoB paBHO 3 OM. CKOJIBKO MPOLIEHTOB
or TouHoro 3HaueHus OJIC cocTaBiseT MOTPEIIHOCTh, €CIH, H3MEpsAs pPa3HOCTh
MOTEHIIMAJIOB Ha 3aKMMax Oarapeu BOJbTMETpoM ¢ compoTtusienueMm 200 OMm, NpUHATH
ee pasHoit D1C?
2 kypc. 3 ceMecTp.
Marnerusm.
ITo xpyroBomy BUTKY paaunyca 100 MM U3 TOHKOTO IPOBOJIa HUPKYJIUPYET TOK 1 A.
HaiiTu MarHuTHYI0 MHIYKIUIO: ) B LIEHTPE BUTKA; 0) HA OCH BUTKA B TOUKE, OTCTOSIILIEN
ot ero uedTpa Ha 100 Mm.
Tok I Teuer mo UIMHHOMY TPSMOMY IPOBOJHHUKY, CEUEHHE KOTOPOro MMeeT (opmy
TOHKOIO0 MoJyKoibua paauyca R. HallTu MHAYKUMIO MarHMTHOrO MOJs B IIEHTPE
KPUBU3HBI MOJIYKOJIbIIA.
[0 CedeHHIO IIPOBOIHIKA PABHOMEPHO PacIpeelieH TOK IUIOTHOCThI0 2 MA/M. Haittu
LHUPKYJISLUIO BEKTOPA HAIIPSHKEHHOCTH BJI0JIb OKPYKHOCTU PAUyCcOM 5 MM, IPOXOASILEN
BHYTPH MPOBOJHHMKA U OPUEHTUPOBAHHOMN TaK, YTO €€ IJIOCKOCTh cocTaBisieT yroi 30° ¢
BEKTOPOM IUIOTHOCTHU TOKA.
[To ToHkoMy ctepkHIO muHOM 20 cM paBHOMEepHO pacnpeneneH 3apsa 240 uvKo.
CrepKeHb TIPUBEACH BO BpAIICHHE C TOCTOSHHOW YIiIoBOW ckopocThio 10 pan/c
OTHOCHUTENIBHO OCH, NMEPHNEHAUKYISPHON CTEPKHIO M MPOXOJALIEH Yepe3 €ro CepeauHy.
Onpenenutb: 1) MarHUTHBII MOMEHT, OOYCJIOBJIEHHBIM BpalllEHUEM 3apsSKEHHOIO
CTEp>KHS; 2) OTHOIIEHHE MAarHUTHOIO MOMEHTa K MOMEHTY HMITYJbCa, €CIIU CTEP)KEHb
uMeer Maccy 12 1.
[TepnenukynsspHO MarHuTHOMY moutto ¢ MHAykuuei 0,1 Ti Bo30yxk1eHO 31eKTpuiecKoe
nosie HanpspkeHHocThio 100 kB/M. IlepnenaukynsipHo oOOMM MOJSIM JIBUXKETCS, HE
OTKJIOHSACH OT MPSIMOJMHENHONW TpPAaGKTOPHUM, 3apsDKEHHAs YacTUla. BelYMCINTH
CKOPOCTb YaCTHIIBI.
ITpOoTOHBI YCKOPSAIOT B IMKIOTPOHE TaK, YTO MAaKCHUMAJBHBIM Paguyc KPUBU3HBI HX
TpaekTopuu 50 cMm. HaiiTu: a) KHHETUYECKYIO SHEPIHIO MPOTOHOB B KOHLIE YCKOPEHUS,
€CIIM MHAYKIUS MarHuTHOro mnojsi B uukiorpoHe 1 Tin; 6) MUHMMaIbHYIO 4acToTy
reHepaTopa LHKJIOTPOHA, NPU KOTOPOW B KOHIE YCKOPEHUS MPOTOHBI OyAyT HMETh
KHHETHYeCKyro dHepruto 20 M»aB.
[Imockuit kOHTYp, IIomEAAL KoTtoporo paBHa 300 cM®, HAXOIUTCSA B OJTHOPOJHOM
MarHuTHOM nosie ¢ uaaykuuen 0,01 Ta. ITnockocTs KOHTYpa NEepHeHINKYISIPHA JINHUAM
WHAyKIMA. B KoHType moanepkuBaetcs Hem3MeHHBIM TOK 10 A. Ompenenutsh padboTy
BHEIIHUX CHJI 110 MEePEMEIIEHUI0 KOHTYpa C TOKOM B 00JacTh MPOCTPAHCTBA, MATHUTHOE
I0JIE B KOTOPOM OTCYTCTBYET.
Ha xene3noe kosplio HamoTaHo B oauH ciod 200 BUTKOB. ONpenenuTb SHEPTUIO
MarHUTHOTO TIOJISA, €CJIM MPH TOKE 2,5 A MarHUTHBIN OTOK B kene3e paBeH 0,5 MBO.
HanpspkenHocTs  MarHuTHOro moiss B Menu paBHa 1| MA/M.  Omnpenenuthb
HAMarHW4YeHHOCTh MeIu | MaFHI/ITHgl}O MHAYKIHMIO, €CIM W3BECTHO, 4YTO YZelbHas
MarHuTHas BOCIPUUMYUBOCTH -1,1-10 MY/KT.
JJIeKTPOMarHuTHasi MHAYKIMs. YpaBHeHus Makcseiia.
II10cKHil KOHTYp, ILIOMIAAb KOTOPOrO paBHA 25 cM°, HAXOMMTCS B OZHOPOIHOM
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MarHutHoM 1nione ¢ uHaykumed 0,04 Tn. OnpegenuTh MarHUTHBIM  MOTOK,
MPOHU3BIBAIOIINI KOHTYpP, €CJIH IUIOCKOCTh €ro coctapiser yroa 30° ¢ JUHHSAMHU
WHIYKIUU.
KBagparHas mpoBOJIOYHAsE paMKa CO CTOPOHOM a M MPSIMOM MPOBOJHHMK C IMOCTOSHHBIM
TOKOM [ siesxar B 01HOM 110CKOCTH. IHIYKTUBHOCTD U CONIPOTUBIICHUE PAMKU paBHbI L u
R. Pamky noBepnynu Ha 180° BOKpYT CTOPOHBI, OTCTOAILIECH OT MPOBOJHUKA C TOKOM Ha
paccrosiHue b. HalTH KOIMUYECTBO 3JIEKTPUIECTBA, MPOTEKIIIEE B paMKe.
[TpoBoAHMK Macchl m CKOJB3UT 0€3 TPEHHs MO JIBYM JIMHHBIM IPOBOJSAIIUM pelibcaMm,
pAacIoNIOKEHHBIM Ha paccTossHuM | apyr ot apyra. Ha neBoM KOHIIE pelbChl 3aMKHYTHI
conporuBienneM R. Cucrema HaxoguTcs B OJHOPOJHOM MArHUTHOM  IIOJE€,
NEPIEHUKYJIIPHOM K IJIOCKOCTU KOHTYpa. B MoMeHT t = 0 cTepkHIO cOOOLIMIN BIIPABO
HAYaJIbHYI0 CKOPOCTh Vo. [IpeneOperasi cOnMpOTUBICHHEM PEIBCOB U CTEPHKHS, a TaKKe
CaMOMHJYKIINEH, HAWTH: a) paccTOsHUE, MPOUIECHHOE CTEP)KHEM JO OCTaHOBKH; 0)
KOJIMYECTBO TEILIA, BBIICJIEHHOE IIPU 3TOM Ha CONPOTUBIEHUU R.
Il10mams MIACTHH KOHxeHcaTopa 60 CM”, IepBOHAYATLHOE PACCTOSHHE MEXIY HHMH
0,43 cM, 3apsa Ha KaxJI0M IUIACTMHE KOHJEHCATopa 10° Kn. Inactuusl KOHJIEHCaTopa
CTaJI Pa3JBUTATh CO CKOPOCTHIO 3 MM/MUH. OTpeeNuTh IOTHOCTh TOKA CMEIICHHS B
KoHZeHcaTope uepe3 220 ¢ mocie Havajga JBUKEHUS IUIACTHH, €CJIU: a) 3apsA/bl TUIACTUH
OCTalOTCA IOCTOSIHHBIMU; ©) pa3HOCTh IOTEHLMAJIOB MEXAY IIJJaCTUHAMU OCTaeTCs
ITIOCTOSIHHOU.
[To MeqHOMY IIPOBOY, CEYEHHEM KOTOPOT'O SIBJISETCS KPYT, UMEIOLINI paanyc 2 cM,
tedeT Tok 500 A. Onpenenuts HHAYKIHIO B TOYKaX, OTCTOSIIUX OT OCH IIPOBOJIA HA
paccrostauu 0,5 u 5 cMm. [Toctpouts rpaduk 3aBucumoctu B=1(r).
[Tnockuii BO3AYIIHBIN KOHAEHCATOP, OOKIAIKU KOTOPOTO UMEIOT (hOpMY IHUCKOB paaunyca
6 cM, MOJAKIIIOYEH K MEPEMEHHOMY CHUHYCOUAAJIBHOMY HarpspkeHuto yactoTel 1000 c?
HaliTu OTHOLIEHHME aMIUIUTYAHBIX 3HAYEHUW MAarHUTHOM M 3JIEKTPUYECKOW SHEPIHH
BHYTPH KOHJ/IEHCATOpA.
[Tnockas snekTpoMarHuTHass BojiHa ¢ yactotod 10 MI'm pacmpoctpansiercs B cinabo
NpoBOAsIIEN cpene ¢ ynaenabHoW mnpoBoguMocThiol0 MCM/M W IUANIEKTpUYECKON
IIPOHUIIAEMOCTBI0, paBHOU 9. HaliTH OTHOIIEHNE aMIUIMTY/l TOKOB ITPOBOJUMOCTH U TOKa
CMEIIIEHUS.

I'apMoHnyeckne KonedaHus. JIeKTPHIECKHE KOTeOaHu.
Hanumure ypaBHeHHE TapMOHUYECKOTO KOJIeOaHHs TOUKH, €CIIHM €ro aMIUIUTyAa 15 cm,
MaKCHUMaJIbHasi CKOpOCThb Kosiebromieiics Touku 30 cm/c, HauanbHas ¢a3za 10°.
Touka yyacTByeT OJJHOBPEMEHHO B JIBYX I'apMOHMUYECKHX KOJEOAHUSAX, MPOUCXOIAIINX
BO B3aWMHO MEPIEHUKYISPHBIX HAMPABICHUSIX M ONUCHIBAEMBIX YPAaBHEHHMSIMHU X =
3cosmt, cM u y = 4coswt. Onpenenure ypaBHEHUE TPACKTOPUM TOYKH W HAYEPTUTE €€ C
HaHeceHHeM MaciuTaa.
JIBe TOUKH JIeKAT Ha JTy4e U HAXOJATCA OT UCTOYHHKA KOJIEOAHUN Ha PacCCTOSTHUU 4 M U 7
M. [lepuon konebanuit 20 MC U CKOPOCTH paclpocTpaHeHus BOIHbBI paBHa 300 m/c.
Onpenenurte pa3HOCTh (a3 KoeOaHU ITUX TOUYEK.
Ba JMHAMHUKa PacIOJIOKEHbl Ha PACCTOSIHUM 2,5 M IpYT OT Ipyra ¥ BOCIPOU3BOIAT OJUH
U TOT K€ MY3bIKQIbHBIH TOH Ha ONPEACNIEHHOM YacTOTe, KOTOPBIM PErucTpupyeTcs
NPUEMHUKOM, HAXOJAIIMMCS Ha paccTOssHUU 3,5 M OT LEeHTpa AMHAMHKOB. Ecin
OpUEMHUK TEPEIBUHYTh OT LEHTPAIbHON JHMHMM TMapayiebHO JIUHAMUKaM Ha
paccrosnue 1,55 M, TOo OH QuKcHpyeT NepBbIi HHTEPYEPEHLUOHHBIH MUHUMYM.
CxopocTts 3Byka 340 m/c. OnpenenuTe 9acToTy 3BYyKa.
B xonebarensHOM KOHTYpe MHIYKTHUBHOCTH Karymku L = 2.5
MI'H, a emkoctn koHJeHCaTOpoB C; = 2 MK® u C; = 3 MkD.
Konnencaropsl 3apsaaunu qo Hanpspkenus 180 B u 3aMkHynu g
kirou. Haiitu: a) nepuon coOGCTBeHHBIX KojeOaHuii; 0)
aMIUIMTY/IHOE 3HAYE€HUE TOKA Yepe3 KaTyLIKY.
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HNuTepdepeHiuss MOHOXPOMATHYECKUX BOJIH.
Ha tonkyro mienky (n=1,33) majaet napajuienbHbIN My4oK OEIoro cBeTa. YTOJ MajcHHs
52°. TIpu KaKoii TOIIIMHE IUICHKH 3¢PKAIBHO OTPAKCHHBIN CBET GYIET HAHGOJIeEe CHIIBHO
OKpaItleH B >kenThiid uset (A=0,60 Mxm)?
[1nocko-BhINyKJIass CTEKJSHHAs JUH3a C paauycoM KpuBu3HbI 40 cMm compukacaercs
BBIITYKJIOW IIOBEPXHOCTBIO CO CTEKJISSHHOM IUIACTHHKOM. [Ipn 3TOM B OTpaskeHHOM CBeTe
paanyc HeKOTOporo koisua 2,5 mm. HaGmronas 3a JaHHBIM KOJIBLIOM, JIMH3Y OCTOPOXKHO
OTOJIBUHYJIM OT IJIACTUHKH HA 5 MkM. Kakum cran paguyc 3Toro kosbua?
[1nocko-BhINyKJIass CTEKJSHHAs JUH3a C paauycoM KpuBu3HbI 40 cMm compukacaercs
BBIIIYKJIOW IOBEPXHOCTBIO CO CTEKJISIHHOM IUIACTUHKOM. 1Ipu 3TOM B OTpakeHHOM CBeTe
paanyc HEKOTOporo koiwia 2,5 mm. HaGmronas 3a JaHHBIM KOJIBLIOM, JIMH3Y OCTOPOXKHO
OTOJIBUHYJIM OT IJIACTUHKH HA 5 MkM. Kakum cran paguyc 3Toro kosibua?
Paccrosinue mexay AByMsl KorepeHTHbIMH ucTouHuKaMmu cBeta (0,5 mxMm) paBHo 0,1 mMwm.
Paccrosiane Mexay uHTEpGEpEHIIMOHHBIMHU II0JIOCAMH Ha JKpaHE B CpeJHEH dYacTu
uHTEp(EepeHIIMOHHON KapTHHBI paBHO 1 cM. OnpeaenuTh pacCTOSHUE OT UCTOUYHUKOB /10
JKpaHa.
[ToBepxHOCTH CTEKJISIHHOTO KJiIMHa oO0pa3ylT Mexnay coboir yron 0,2'. Ha kmun
HOPMaJIbHO K €ro IMOBEPXHOCTH MaJaeT IMYy4YOK Jyded MOHOXPOMAaTHYECKOIO CBETa C
JuHOM BoHBI 0,55 MkM. OnpeenuTs MUpUHY HHTEPHEPEHIIMOHHON MOJIOCHI.
JAu¢ppakuus ceera. [lonspusanus ceera.
Cser ¢ A=589,0 HM majaeT HOpPMAJIbHO Ha AU(PPAKIHMOHHYIO PEIIETKY C MepuoaoM 2,5
MKM, coaepxamyro 10000 mrpuxoB. Halitn yrioBywo mupuHy IudpakiuoOHHOTO
MaKCHUMyMa BTOPOT'O IOpsJIKa.
[Inockas MoOHOXpOMaTHYecKasi CBETOBas BOJIHA I[aJaeT HOPMAaJbHO Ha KpyIJoe
otrBepctue. Ha paccrossHuu 9 M OT Hero HaXOJOUTCS dKpaH, Tae HaOIIOAAI0T HEKOTOPYIO
TU(pPakIMOHHYI0 KapTuHy. Jlmamerp orBepctusi ymeHplmwud B 3 pasza. Haiitm HOBOE
paccTosHMe, Ha KOTOPOM HAJ0 IOMECTHTh SKpaH, YTOOBl MOJY4YUTh Ha HEM
TU(GPaKIUOHHYI0 KapTHHY, MOJOOHYIO TOM, YTO B MPEIbIAyLIEM cllyyae, HO
YMEHBILIEHHYIO B 3 pasa.
Mexny TOYEHYHBIM HMCTOYHHMKOM CBETa M IKPAHOM MOMECTWIM Auadparmy ¢ KpyribIM
OTBEPCTUEM, PaJUYC KOTOPOrO MOXKHO MEHSTh B Ipoliecce ombiTa. PaccrosHuS OT
nuadparMsel 10 UICTOYHHMKA U SKpaHa paBHbI 100 cMm u 125 cM. OnpenenuTs ATUHY BOJTHBI
CBETa, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LIEHTpe AU(PPAKLIMOHHOW KapTUHBI HA HKpaHe
HabOmoaeTcs npu 1 MM U crieyromui MakcumMyM npu 1,29 mwm.
[Tpy HOpMaJILHOM MAJEHUU CBETa Ha MPO3PAYHYI0 JUPPAKLMOHHYIO PELIETKY IIMPHHbI
10 MM oOOHapyXeHO, YTO KOMIIOHEHTbHI >kenTod nuHuM Hatpust (589 m 589,6 HM)
OKAa3bIBAIOTCS PAa3peIIEHHBIMU, HAUYMHAS C MIATOrO Mopsaka crnekrpa. OLUeHUTh: a) Iepruo
TOW pemieTku; O0) MpH KakoW IIMPUHE PEIIETKH C TakuM JK€ IEepPHUOJIOM MOXKHO
paspeluTh B TPEThEM MOpsAKe TyOseT CIeKTpalbHOW JMHUU C JUIMHOW BOJIHBI 460 HM,
KOMITOHEHTBI KOTOpOTro otianyatorcs Ha 0,13 Hm
ITy4ok ecTeCTBEHHOrO CBETA MaJaeT HA CUCTEMY U3 6 HUKOJIEH, IIJIOCKOCTh MTPOITYCKaHUs
W3 KOTOphIX TOBepHyTa Ha yroa 30° OTHOCHTENBHO IUIOCKOCTH MPONMYCKAHUS
npeaplayiero Hukoss. Kakas 4acTe CBETOBOrO NOTOKA IPOXOJUT YEPE3 ATy CUCTEMY?
Ha noBepxHocTh BOJBI MoA yriioM bprocTepa majgaeT My4yoK IUIOCKOMOJISPU30BAHHOTO
cBeta. [lmockocTh KoeGaHMl CBETOBOTO BEKTOpa COCTaBIsIeT yroi 45° ¢ MIOCKOCTHIO
nageHus. Haiitu ko3 puument orpaxenus.
Crenenp nonspusalMy 4YacTHMYHO Mossipu3oBaHHoro csera 0,25. Haiitu oTHOmEHME
MHTEHCUBHOCTH TOJSPU30BAHHON COCTaBIIAIOIIEH H3TOr0 CBeTa K HWHTEHCHUBHOCTHU
€CTECTBEHHOU COCTaBJISIOLIECH.
B3aunmopneiicTBue cBeTa ¢ BellleCTBOM.
Ha weranmnuueckyio mIacTUHY HampaBleH IIy4OK YAbTPapHOIETOBOIO HU3IYUYEHUS
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(A=0,25 mxm). POTOTOK IpeKpamaercs Mpyu MUHUMAIBHOW 3aepKUBAIOLICH Pa3HOCTH
noteHimanos 0,96 B. Onpenenuts paboTy BBIX0/1a AJIEKTPOHOB U3 METAIA.
Ha nosepxHocTh MeTailIa Maja€T MOHOXPOMATUYECKUI CBET C JUIMHOM BOJHBI 0,1 MKM.
Kpacnas rpanuna dororddekra 0,3 mxm. Kakas nons sHeprun GpoToHa pacxojyercs Ha
COOO0ILIEHUE JIEKTPOHY KHHETUYECKON IHEPIUU?
®oton npu >dhdekre Komnrona Ha cBOOOTHOM 3JIEKTpOHE OBLI paccesH Ha yroj m/2.
Onpenenuts umiyiasc (B MaB/c), mpruoOpeTeHHbIN 31€KTPOHOM, €CiH 3Heprust (hoToHa
1o paccestaust Obuta 1,02 MaB.
@oTOH ¢ UIMHOM BOJHBI 15 mM paccesics Ha CBOOOAHOM 3IIeKTpoHE. J[inMHa BOJHEI
paccesinHorO (poroHa 16 M. OnIpeneTuTh Yyroa paccessHus.
Omnpenenuth  SHEPTETUYECKYHD  OCBEHIEHHOCTh  (OOMYy4eHHOCTh)  3epKajlbHOU
MOBEPXHOCTH, €CJIH JaBJICHHUE, MPOU3BOAUMOE u3nyueHueM, pasHo 40 mklla. U3nyuenue
11aJ1a€T HOPMaJIbHO K ITIOBEPXHOCTH.
[aBnenue cBera ¢ MHOW BoiHBL 40 HM, NAJarOIEr0o HOPMAJIBHO HAa YEPHYIO
IIOBEPXHOCTb, }z)aBHO 2 ulla. Onpenennuts ynciao GOTOHOB, MagaronMx 3a Bpems 10 ¢ Ha
wionaab 1 MM” 3TON MOBEPXHOCTH.
N3ayuyenne yepHoro tena.

Uznyuenne ConHIla MO CBOEMY CIHEKTPAJIbHOMY COCTaBy OJHM3KO K H3JIYYCHHUIO
a0COJIOTHO YEpHOro Teja, Uil KOTOPOr0 MaKCUMYM HCIYCKaTelbHOM CIIoCOOHOCTU
npuxogurcss Ha auuHy BosiHbl 0,48 MxM. Hailitu Maccy, tepsemyro ConHuem
€XKECeKyHIHO 3a cueT wusnydeHus. OueHutb Bpems, 3a Koropoe Mmacca CoisHua
yMeHbIInTCA Ha 1%.
[Totok u3nydeHus abcomoTHO uyepHoro Tena 10 kBr. MakcumyMm sHepruu u3mydyeHUs
npuxoauTcs Ha aauHy BosiHbL 0,8 MxM. OnpeaenuTs Momaaes S HU3IydYarollen
MOBEPXHOCTH.
BcenenctBue wu3MeHeHHs TeMmIepaTyphl YEpHOTO Tella MaKCUMyM — CIEKTpaibHON
mIoTHocTH cMectuics ¢ 2,4 mkm Ha 0,8 MxM. Kak U BO CKOJBKO pa3 M3MEHWIHCH
SHEPreTUYecKass CBETUMOCTh TeJa MW MaKCHUMalbHas CIEKTpajibHas IUIOTHOCTb
HHEPTreTUYECKOU CBETUMOCTU?
DTaJOH eIUHUIIBI CHIIBI CBETA - KaHJeNa - MPeJICTaBIseT cOOON MOMHBIN (M3Tyqaromuii
BOJIHBI BCEX JJIMH) M3Jydaresb, MOBEPXHOCTh KOTOporo miomiaapio 0,5305 MM’ EMeeT
TEMIEPATypy 3aTBEpleBaHUsA IUIaTHHBI, paBHyr 1063 °C. OmnpenenuTs MOIIHOCTH
U3ITy4yaTens.
Nznyyenne ConHlIa MO CBOEMY CHEKTPAlIbHOMY COCTaBy OJM3KO K H3IYYEHHUIO
a0COIOTHO YEepHOro Teja, JUIsi KOTOPOro MaKCUMYM HCIYCKaTelbHOM CIocOOHOCTH
npuxoautcs Ha JumMHYy BoaHbl 0,48 mxM. Haiitu Maccy, Ttepsemyro CoinHuem
€XKECeKyHHO 3a cueT wusnydeHus. OLeHuTh Bpems, 3a KoTopoe Macca CoiHna
yMeHbIIUTCA Ha 1%.

BosHoBbBIE CBOMiCTBA YacTHLI.
Kakyro »Hepruto HEOOXOIUMO JOMOJHUTEIBHO COOOLIUTH JIIEKTPOHY, 4YTOOBI €ro
neOpoiIeBcKas JJIMHA BOJTHBI yMeHbIuiaack ot 100 qo 50 mm?
O1eHUTh HAMMEHBIIUE OUIMOKHU, ¢ KOTOPBIMH MOXHO OMPEAEIUTh CKOPOCTh JEKTPOHA,
IpPOTOHA M IIapuka Macchl | Mr, eclii KOOpJAMHAThl YacTHUIl M IIeHTpa IIapuKa
YCTaHOBJIEHBI C HEOIIPEJIEIEHHOCTHIO | MKM.
Bo ckonbko pa3 omimuaroTcsi neOpoiisieBckasi JUIMHA BOJHBI 3JIEKTPOHA, MPOLIEANIEro
pa3HOCTh MOTeHIHMANOB B 1B, u nebpoiineBckas AuHA BOIHBI 3JIEKTPOHA, MPOIIEIIIETO
Pa3HOCTh MOTEHIHAIOB B 1 kB?
Yactuiia HaxoAUTCS B OCHOBHOM COCTOSSHUM B  OJHOMEPHOM MPSIMOYTOJBHOM
NOTCHIMATBLHON sSME MIUPUHON ¢ a0CONMIOTHO HempoHunaeMmbiMu creHkamu (0<x<l| ).
HaiitTu BepossTHOCTH TpeObIBaHUS YACTHUIIBI B CPEIHEN YaCTH OTEHIIUAIBHOMN SIMBI .






JlabopaTopHasi padoTa - 3TO 3aHATHE, B XOJ€ KOTOPOrO CTYAEHTHI OCBAaMBaIOT KOHKPETHBIE
METOJbl ~ M3y4YeHUS  JUCHMIUIUHBL, O00YydYaloTCsl  SKCHEPHUMEHTANbHBIM  CHoco0aM — aHajau3a
NeHCTBUTENILHOCTH, yMEHHUIO paboTaTh C COBpEMEHHBIM o0opymoBaHueM. [Ipu TOArOTOBKE K
nabopatopHoil paboTe HEOOXOAWMO: H3YYUTh WU TOBTOPUTH JIEKIMOHHBIA MaTtepuan 1o
COOTBETCTBYIOIIEH TeMe; H3yUUTh MaTepuallbl y4eOHO-METOUUECKUX Pa3pabOTOK 10 33JaHHOH TeMe,
ynensisi 0co00e BHUMaHKUE pacueTHhIM (pOopMysiaM; IpU BBHIOJHEHUH JOMAIIHUX PACUETHBIX 3aJjaHHi -
U3YYUTb, IOBTOPUTH TUIIOBBIE 3aJJaHU, BHIIIOJIHSBILNECS Ha ayAUTOPHBIX 3aHITHSIX.

[Ipu HEoOX0AUMOCTH ceayeT oOparaThes 3a KOHCYJIbTalluel K IPernoaaBaTesio.

Ta6auna 4. — IlepeyeHsb J1a00OPATOPHBIX padoT
Ne
n\n

1 2
Ounas ¢popma

1 Kypc, 2 cemecTp
duznyeckue u3MepeHus U 00paboTka UX pe3yIbTaToB.
OnpeneneHre MOMEHTOB MHEPLIMY TBEP/IbIX TEJ MO MEPUOLY KPYTHIIBHBIX KoeOaHui.
Omnpenenenre MOYIIs CABUTA BPAIIAIOIIETOCS TBEPAOTO Tella MPU MOMOIIN KPYTHILHOTO
MasiTHHUKA.
Omnpenenenne Ko duiueHTa BI3KOCTH JKUIKOCTH 110 Metoay CTokca.
Uccnenosanue none3noit MmomHocTy U K111 ncTOUHMKA MOCTOSIHHOTO TOKA.
I'pagyupoBanue TepMonapsl.

Tembl 1a00paTOpHBIX padoT

SOOI W N

2 Kypc¢, 3 ceMecTp
Omnpenenenre OTHOIIEHUS 3apsja 3JEKTPOHA K €ro Macce MET0JI0M MarHeTpoHa.
N3yuenue pacnpeneneHuss MarHUTHOTO TOJIsL COJICHOU/IA U ONPEIEIICHUE €ro
WHJTYKTUBHOCTH.
W3yuenue nonsipusanuu cBera.
W3yuenue siBneHuii, 00yciaoBIEHHBIX AU(paKInen.
TemnoBoe N3IIydyeHUE U €ro XapaKTEepUCTHUKHU.
OrnpezienieHne MacChl JJIEKTPOHA U pajinyca epBoil bopoBckoit opOUTHI aToMa BOIOPO/IA.

3aounas ¢opma
1 kype

1 | ®usndeckue n3mMepeHus 1 00paboTKa UX Pe3yNIbTATOB.
2 | UccnenoBanue nose3noi montHocty U KTl mcTodHMKA MMOCTOSIHHOTO TOKA.
2 Kypc
1 | Onpenenenue OTHOIIEHUS 3apsiia AEKTPOHA K €r0 Macce METOJJOM MarHeTpoHa.
2 | OmpeneneHne Macchl 3JIEKTPOHA U paaunyca nepBoil bopoBckoit opOUTH aToMa BO10poOJIa.

OOAlW N (P

MeTtoauyeckue yKkazaHusi K BbINOJHEHUIO J1a00paTOPHBIX padoT:

1) I'natiok, B.C., Sposa, O. IO. (mox pen. 1okTopa TeXH. Hayk, pogeccopa Mopozoa H
H.). JIaGopaTopHbIli MpakTHUKyM MO MEXaHUKE U MOJIEKYJISpHON (u3uke [DIEeKTpOHHBIN pecypc]:
3IIEKTPOHHOE y4eOHOe Mmocodue Mo JucHUIInHe «PU3uKa» i CTYIEHTOB-0aKalaBpOB TEXHHUUECKUX
HalpaBJIeHUM U cnenuanbHocTe. — Mypmanck: U3n-so MI'TY, 2013. — 191 c.

2) I'natiok B. C., Mypaiosa 3. @., (mox pea. JOKTopa TeXH. HayK, podeccopa Mopo3oBa
H. H.). JlaGopaTopHblii HpakTUKyM IO 3JEKTPUYECTBY M MarHeTusmy. [DNEeKTpOHHBIH pecypc]:
3IIEKTPOHHOE y4eOHOe Mmocobue Mo JTucHUIINHE «DPU3UuKa» JJIs CTYJCHTOB-0aKalaBpOB TEXHHUUECKUX
HalpaBJIeHUM U cnenuanbHocTe. — Mypmanck: U3n-so MI'TY, 2014. — 200 c.

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



Bonpocsl k 3amuTe 1a00paTopHbIX padoT:
1 kypc, 2 cemecTp.
JlabopaTopnasi pabora Ne(
«Du3nyecKue u3MepeHusi 1 00padoTKa UX pe3yJbTATOB)

1. Kaxkue n3mepenus Ha3bIBAIOT NMPSMBIMU U KaKUE — KOCBEHHBIMU?
2. Urto npeacTaBisioT coooi abcoOTHASE U OTHOCUTENbHAS TOTPEITHOCTH?
3. Kakasg morpemrHocTh MOKa3bIBa€T TOYHOCTh U3MepeHuii? Yem o0O0yCIOBIEHO MOSIBICHUE

CHCTEeMaTUYECKUX MOTPEIIHOCTEN?

4. Kakue norpenHocTy Ha3bpIBalOT CaydyallHbIMUA? Y KaXUTE UX UICTOYHUKHU.
5. Kak onpeznemnstoT cucTeMaTH4ecKyto MOrpeliHOCTh B MPSIMBIX U3MEPEHUAX?
6. UYro Takoe npomax? Kak MOkHO ero oOHapy>KuTh?
7. J1s 4ero u3smepeHue NpoBoIsAT HECKOIBKO pa3?
8. Uro 03HaYaeT Kjacc TOYHOCTH mpuodopa?
9. 3anuumure pe3yapTaT U3MEPEHUH B BUJIE IOBEPUTEIBLHOIO HHTEPBAJIA.
10. [To kakoil Qopmyne pacCUMTHIBAIOT CpeJHEE KBAJpaTUYCCKOE OTKJIOHEHUE CIydaiHOM
BEJIMYUHBI?
11. B kakux ciyydasx pOCT 4HClIa M3MEPEHUH HE NPUBOAUT K YBEIMUEHHUIO ToyHOCTU? UYem
00yCJI0BJI€Ha NOTPEIIHOCTD B ATUX CIy4asx?
12.  Jlns yero ucnons3yroT koddumnueHT Creronenta? Yem onpexaensiercs ero 3HaueHue?
13.  Kak paccuuThIBalOT 10BEPUTEIIbHBIA HHTEPBAJ MPU MPSAMBIX U3MEPEHUSAX?
14.  Kakum 00pa3oM HaXOAST OTHOCHUTEIBHYIO MOTPEUTHOCTh PE3yIbTaTa KOCBEHHBIX H3MEPEHUI?
JlaGopaTopHnas padora Ne2
«OnpeneneHne MOMEHTOB HHEPLMH TBePAbIX TeJI N0 NepPHOAY KPYTHIBHBIX KoJe0aHuii»
1. BriBog muddepeHmansHOro ypaBHEHUS TapMOHHUECKUX Kosebanui. [leprona konebanuii.
2. JluHaMuKa BpAIATEIbHOTO JBUKEHUS aOCOJIOTHO TBEPJOrO Tejla: MOMEHT CHJIbI, MOMEHT

uHepIuu (MaTepualbHOM TOUYKH, CHUCTEMbl MAaTEpPHAIBHBIX TOYEK, CIUIOIIHOTO Telia), Teopema
[[ITeitHepa, BRIBOJ MOMEHTA MHEPIIMU JUCKA.

3. OcHOBHOE ypaBHEHHE AMHAMUKHU BpPAIATEIbHOTO ABMKEHUS aOCOIIOTHO TBEPOTO TEla.

4. Hedopmarus: onpenenenue, BUAbI AedopMaivy, abCoI0THAs U OTHOCUTENbHAs JedopMalny,
3aKkoH ['yka npu pa3audHbIX BUJaX nedopmaiuu.

S. BeiBog muddepeHnanbHOro ypaBHEHUsT KPYTHIIBHBIX KojeOaHHi abCOJIFOTHO TBEPOTO Tea.
6. BriBos neproia KpyTHIIBHBIX KOJeOaHU aOCOIIOTHO TBEPIOTO TENa.

7. BriBoJ pacueTHO GOpMyIIbI JUIE HCKOMOT'O MOMEHTA HHEPLIMH Tela.

JladopaTopHasi padora Ne3
«OmnpenesieHne MOIYJIAl CABUIa BPALIAIONIEr0CH TBEPAOro TeJia MPU MOMOIIH KPYTHJIBHOTO

MAaSITHUKAa»

1. Onpenenenue aegopmaiuu, ynpyras u Heynpyras aedopmannu, Mansle 1edpopmannu,

2. Bunsl neopmariin, noHsTHe aOCONIOTHOM U OTHOCUTENBHOU ehopMallHH.

3. 3axoH ['yka mpu mMansix aedopmanusx.

4. 3akoH ['yka pu ynpyroit manoii aeopmaruu casura. Pu3ndeckuil CMbICI MOTYJIsI C/IBUTA.

S. 3akon ['yka mpu ynpyroi manoi nedopmanuu KpydeHus. DOU3NYECKUI CMBICT MOIYJs
Kpy4YeHHUsl.

6. CBs13b MEXly MOAYJIEM KPYUEHUSI U MOAYJIEM CABUTA.

7. JluHaMuKa BpaIaTeNIbHOTO JBM)XEHUS aOCOIIOTHO TBEPAOIrO Teja: MOMEHT CHJIbI, MOMEHT
UHEpUUU (MaTepuaIbHOW TOYKH, CHCTEMbl MaTepUalbHBIX TOYEK, CIUIOIIHOTO Teja), Teopema
IIreiinepa,

8. OCHOBHOE ypaBHEHUE IMHAMMKH BPAIaTEIbHOTO ABMKEHHSI aOCOIIOTHO TBEPJIOTO TENa.

9. BriBo muddepeHmanbHOro ypaBHeHUsT KPYTHIIBHBIX Koje0aHHii aOCOIFOTHO TBEPOTO Tea.
10.  BwIBox mepuona KPyTHIBHBIX KOJeOaHMd aOCOIOTHO TBEPIOTO Tela.

11.  BsiBoa pacueTHOM HopMyIIbI A1t MOAYIS KPYUSHHS U MOJIYJIS CABHIA.



JlabopaTopHasi paGora Ned
«Omnpenenenue ko3gpGuureHTa BAZKOCTH KUIAKOCTH 110 MeToay CTokca»

1. OcCHOBHBIE NOJIOKEHUS MOJIEKYJIIpHO-KMHEeTUUeCKOM Teopuu Beuiects (MKT).

2. Kakue mporeccel HaszbiBaroT “‘siBieHus nepeHoca”? HazoBute u3zBecTHbie Bam sBieHus
nepeHoca. Kakas pusnueckas BenmuunHa MepeHOCUTCS B KAKIOM U3 ITUX SBICHHIA?

3. OO0BsicCHUTE MEXaHU3M IepeHOCca UMITYJIbca B razax ¢ Touku 3peHust MKT.

4. 3anummre (BeiBenuTe) hopMyiny 3akoHa Hpl0TOHA /17151 BS3KOTO TPEHHUS.

5. Jlunamuueckast BSI3KOCTh (KO(D(PHUIIMEHT BS3KOTO TPEHHs) Ta30B U JKUJIKOCTCH, €IUHHIIBI
W3MEPEHMS, 3aBUCUMOCTD OT TEMIIEPATYPHI.

6. BriBenute pacuetHyto hopmyny ais onpeneneHust KodhduureHTa BsI3KOro TPEHUs KUIKOCTH
o metoy CTokca.

7. 3aBUCHUT JIM BelIMYMHA KO3(h(UIIMEHTa BSI3KOrO TPEHUS KUAKOCTEH OT BEJIUYUHBI YCKOPEHUS

CBOOOIHOIO MageHUA?
JlaGopaTopHas padora Ne5
«Hccaenoanme nmosiesHo MmomHocTH M KIIJI ncrounnka»

1. Cuna Toka, INIOTHOCTh TOKA. EAMHUIIBI MX U3MEpeHHUs, JaTh ONpeIeIeHuUE.
2. VYcnoBue BOBHUKHOBEHUS U CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHUK TOKA.
3. Croponnue cumnbl, ux npupona. 3JIC u BHYTpEHHEE CONPOTHUBIIEHHUE HCTOYHHMKA TOKa, HX

n3Mepenne. DU3NYECKUN CMBICIT BJIEKTPOJABMXKYIIECH CHIIbL, JEHCTBYIOIIEH B ILENU, PAa3HOCTH
noteHuuanos. [Touemy HamnpspkeHue sBIsSeTCS 000OIIEHHBIM TOHATHEM Pa3HOCTU MOTEHIIUATIOB?

4. 3akon Owma I HEOJHOPOIHOTO YdYacTKa IeNH, Uil OJHOPOAHOrO ydacTKa LeNH, s
3aMKHYTOM 1emnu, B nuddepennuansuoit popme (3akon Oma B quddepeHnuransHoi popme BHIBECTH).
S. 3akon Jxoyns—Jlenna B quddepennunansroii hopme (BIBECTH).

6. Momnocts u KIIJI ucrounuka ToOKa, MOJIe3HAs MOIIHOCTb, MOUIHOCTh IOTEpPb, IMOJHAS
MOIIHOCTh UX 3aBUCUMOCTH OT CONPOTHBIICHUS U TOKA IETH (BBIBECTH).

7. Brisectu dpopmyny 3aBucumoctu KII/] nctounmka OT CHIlbl TOKA U COMTPOTUBIICHHUS LIETIH.

8. [Ipy kakoM BHENIHEM ¥ BHYTPEHHEM COINPOTHUBICHUHU IIOJE€3HAs MOIIHOCTh Oyjer
MakKcUMaybHa?

JlabopaTopnasi pabora Ne6

«I'pagynpoBka TepMonapbn»
KoHTaKTHBIE SBICHUS.
PaGoTa BbIX0/a 31EKTPOHOB U3 METAJUIOB U MOJIYIPOBOJHUKOB.
KoHTakTHas pa3HOCTh NOTeHIMANOB. [ [puunHbI €€ BOSHUKHOBEHUS.
3akoHbl Bosnbra.
OnuiuTe npupoAy BO3HUKHOBeHUs TepMo-O/1C u MeToz ee onpeneneHus.
BriBon hopmynsl st onpenenenus tepmo-21C.
VY nensnas Tepmo-3/1C u ee pu3nUecKuii cCMbICI.
TepMonapsl ¥ UX IPUMEHEHHE.
Tepmoanexktpuueckue sapineHus (3eedeka, IlenpThe, TOMCOHA) U X MaTeMaTHYECKas 3aMKCh.

CoNoOAWNE

2 Kypc, 3 cemecTp.

JladopaTopnasi paGora Nel
«OmnpenesieHue OTHOLLIEHHS 3aps/1a 3J1eKTPOHA K ero Macce MeT0I0M MarHeTPOHA»
MarsuTHoe 1oJje 1 ero XapakTEPUCTUKH.
JIuHUM MarHUTHON MHAYKUUU (TIPAaBUJIO IPABOIO BUHTA).
3axoH buo-Casapa-Jlamiaca. MarHuTHoe 1oJie ABMXKYIETOCs 3aps/a.
[ToueMy snexTpUyeCKUil 3apsii MO CBOMM MAarHUTHBIM CBOMCTBaM SKBUBAJICHTEH 3JIEMEHTY
TOKa‘? Cuna Amriepa, HarpaBJIeHHE CHIIbI AMIiepa.
S. Cuna Jlopenna, HampaBieHue cuibl JlopeHna. YBenM4yWBaeTcsi U SHEPrus YacTHIHI,
nornajamoueil B MaruutHoe nosie? Yemy paBHa pabota cuibl Jlopenma?

el NS s



6. 3aBUCUMOCTD TPACKTOPUHU ABUXKCHUSA 3aAPAKCHHBIX YaCTUL B MArHUTHOM ITOJIC OT YI'JIa HAKJIOHA
BEKTOpa CKOPOCTH YaCTHUIBl K BEKTOPY MAarHMTHOW WHAYKIMH. BbiBox (opMyn Ui BBIYUCICHUS
apaMeTpoB TPAEKTOPUH (pajnycC, IEPUOJ, YACTOTA, I1ar BAHTOBOM JINHUN).

7. BeiBectn dopmyity aiisi onpeneneHuss OTHOLICHHUS 3apsia 3JIEKTpOHa K ero macce "MeToJIoM
MarsHeTpona'.

JlaGopaTopuasi padora Ne2
«H3yyenue pacnpeejieHUsi MArHUTHOTO TOJISI COJIEHOM/1A H ONpe/lesIeHne ero HHAYKTHBHOCTH

1. Pamka ¢ TokoM (Kak BBIOMpAETCs MOJOKHUTEIbHAS HOPMaJlb K MOBEPXHOCTU PAMKH C TOKOM,
BpALAIOIUI MOMEHT CHJI, BEKTOP MAarHUTHOTO MOMEHTA PAMKH C TOKOM).

2. MarautHoe 1oje M €ro XapakTepUCTUKU. JIMHMM MarHUTHOW MHIYKIMM (IIpaBUJIO IIPABOIO
BUHTa). HanpspkeHHOCTh MAarHUTHOTO MOJIS.

3. [IpuHIHUI cyneprno3uuyu MarHuTHBIX IOJICH.

4. MarHuTHas IPOHUILIAEMOCTh CPEJIbI.

S. 3akon buo-Casapa-Jlamiaca (BbIBOJ HaIlpsHKEHHOCTM MAarHUTHOIO TOJS MPSMOJIMHENHOTO
IIPOBOJIHUKA, KPYTOBOT'O TOKA).

6. Hupkynsanus BEKTOpa MHIYKIUU MarHUTHOIO IOJISI IO 33JJaHHOMY KOHTYpY. 3aKOH IIOJIHOTO
TOKA.

7. [ToTok BekTOpa MHAYKIIMM MAarHUTHOIO MOJS (MAarHUTHBIN MOTOK) (B Cllydasix OJHOPOJIHOIO U
HEOJJHOPOAHOI'O MAarHUTHBIX MOJIEH).

8. Conenounp. BreiBectn (opmynsl i pacyera MarHWTHOM HWHIYKIMM BHYTPH M CHApYXH

0ECKOHEYHO JJIMHHOTO CoJieHOnAa. BeiBecTr (hopMyIbl sl pacueTa MarHUTHOW MHAYKUUW BHYTPHU U
CHApYU COJICHOMJA KOHEYHOMN JIJINHBI.

9. MarauTtHas MHAYKIUS ¥ UHIYKTUBHOCTH COJICHOUAA U Topouza (BeIBOI). PU3NYECKUI CMBICI
WHYKTUBHOCTH.
10. Nunykuunonueii  Tok. IlpaBuno Jlenna. 3akoH asekTpoMarHuTHOM uHAyKuuu. JC
CaMOUHIYKITUH.

JlabopaTopHasi padora Ne3
«HM3y4eHne nmoasipu3anum CBeTa»
1. [Tonspuszanusa cBeta. ECTECTBEHHBIM M NOJSIPU30BaHHBIN CBeT. IInOCKOCTH moONIsApU3aIuu.
Crenenp mnomspuzanud. Moryr M OpPOAOJBHBIE BOJHBI OBITh  IUIOCKOIOJIIPU30BAHHBIMU?
[Tepeuncnure ciocoObl MOTyYEHUS MOISIPU3OBAHHOTO CBETA?

2. 3akon Masroca (BBIBOJ).

3. [Monsipu3anust mMpu OTPaXEHWH M TPEJIOMIICHWH Ha TPAaHUIE JBYX IUAJIEKTPHKOB. 3aKOH
bprocrepa.

4. JIBoitHOe nyuenpenomiieHue. AHU30Tponus BemecTB. OObBIKHOBEHHBIH M HEOOBIKHOBEHHBIH
ayuu. OnTuyeckas ocb KpucTaia.

S. [Tonspusannonsslie npu3Msl (mpu3ma Hukosst) v noiasipou sl (IMXpousm).

6. Bpamenne mtockocty nonsipuzanui. ONTHYECKH aKTUBHBIC BemecTBa. OT Yero 3aBHCUT yTrojl

MMOBOPOTA MIIOCKOCTH NOJIIPU3alHUU ITPU ITPOXOKACHHUUN CBCTA YCPE3 OINITUUICCKHU aKTHUBHOC BeIJ_leCTBO?

JlaGopatopHasi padora Ned

«H3y4yeHne siBJIeHUI, 00yCI0BJICHHBIX AU (ppaKkuuein»
1. BonnoBast onTuka, pamku ee mnpuMeHeHus. Judpakiuus cera. YcioBHe, NMPH KOTOPOM
HaOmoaetcs nudpakuus. [punnun INoitrenca-dOpenens.
2. Meton 30 @penenst (moapoOHO, BKIIOUas TUIOMIAAs, M-i 30HB DpeHens, paanyc BHEITHEH
rpaHuLibl m-ii 30Hb OpeHens u aMIUIUTYly pe3yIbTUPYIONIEro KoieOaHusi B IPOU3BOJIbHON TOUKE).
3. Hudppakius Ppenens (nudpakuus B CXOMAMUXCA Jiyyax) - AUdpakius Ha KpPyrjioMm
oTBepcTUH, nudpakuus Ha aucke. Yem omnpenensercs, OyAeT jau 4yncio 30H OpeHensi, OTKPbIBAEMBIX
OTBEPCTUEM YETHBIM UJIM HEUETHBIM.
4. Hudpaxus @payHrodepa (audpakuus B mapasiesbHbIX Jiydax). YCI0oBUS TU(GPAKIUOHHBIX
MaKCUMYMOB U MHUHUMYMOB. Judpakius Ha audpakMOHHON pemeTke. YCIoBHs IUPPAaKIUOHHBIX



MaKCUMYMOB ¥ MUHHUMYMOB JJIs1 TU(PPAKLIMOHHOM PEIIETKU MPU HOPMAILHOM M HAKJIOHHOM IaJCHUU
CBETA.

S. CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.
6. [Tpunun paboThl U yCTpOICTBO J1a3epa.
7. CBolicTBa J1a3epHOro U3Iy4eHUs. TUIBI U UCIIOJIB30BAaHUE JIA3E€POB.

JlabopaTopnasi paGora NeS

«TemioBoe u3jiyuyeHne U ero XapaKTepUCTUKH»
1. TemoBoe n3nyuenue. OCOOEHHOCTH TEIIOBOTO U3JIyYEHUSI.
2. CrnekTpanbHasg IUIOTHOCTh HHEPreTHYECKOW CBETMMOCTH IO 4YacTOTe M JJIMHE BOJIHBI.
OHeprerudeckass cBeTUMOCTb. CHeKTpajbHas IIOIVIOIIATENbHAs M OTpa)kaTelbHas CIIOCOOHOCTD.
UYepnoe Teino.
3. 3akon Kupxroda u cnencrsus u3 Hero.
4. [loka3aTb Ha pHCYHKE KaK paclpelessseTcsl MO CHEKTpY SHEprus H3JIydeHHs aOCOJIFOTHO
YEepHOro Teja JUIsl IaHHOM TeMIlepaTyphl.
Kaxkas temnepatypa Ha3biBaeTcs 3HepreTuyeckoi? L{BeroBoit? SIpkocTHON?
3akon Credana-bonpimana
3akoH cMelieHus Buna.
®opmyna Panes-/Ixunca.
KBantoBas rumote3a Ilnanka. @opmyna IlnaHka Uit CHEKTpaldbHOM  IMJIOTHOCTH
OHEPreTUYECKON CBETUMOCTH YEPHOIo Tena. Beipa3uts Iy, 1 yepes I 1 .
10. Hcnone3ys ¢popmyy Ilnanka, BEIBECTH 3aKOHBI, OMUCHIBAIOIINE TEIJIOBOE U3ITyYCHHUE.

©CoNo O

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

1. Hucnepcus nokasaTenst npesioMiieHus Beuectsa. [Ipenomnenue ceera B npusme. HopmaiibHast
Y aHOMaJIbHasl IUCIIePCHSL.

2. CrieKTphl UCITYCKaHUS U UX THIIBI.

3. OmnwiTel Peszepdopna mo paccesHuto o-yactui. Mogens aroma Pesepdopna (ruianeraphas
MO/JI€NIb), €€ MPOOIEMBI.

4. CrekTpsl H3IIyueHHUS aTOMOB. OMIIMPUYECKHE CepuaabHble (HOPMYNBI CHEKTpa BOJOPOJA:

Jlaitmana, bansmepa, Ilamena u ap., o6oOmennas popmyna banemepa. KakoB ¢usnueckuili cMbici
yucen m U n B 0000mieHHoi popmyne baabmepa.

S. [Toctynater bopa. Monens atoma Pesepdopna-bopa: paanmyc G0poBckoi OpOWTHI, SHEPTHS
3JIEKTPOHA B BOJIOPONOA00HOI cucteme (BbiBoN). [IpoTHBOpeuns u Hegoctatku Teopun bopa.

TpeGoBanus K pe3yjbTaTaM padoThbl, CTPYKTYPeE U COAEPKAHUIO 0TUETA

JlabopaTopHas paboTa — HEOOJIBIIION HAYYHBIN OTYET, 000OIIAIOIIHI TPOBEICHHYIO CTYACHTOM
paboTy, KOTOPYIO MPEACTABISIOT JJIs 3aIUTHI ISl 3aIIUTHI IPETOJaBATEINIO.

B oT4er mo 1adopaTopHoii padoTe T0MKHBI ObITH BKIYEHBI CJIeAYI0IIHEe MYHKTHI:

1) TUTYIBHBIN JTUCT;
2) 1eJTb PaOOTHI;
3) KpaTKUE TEOPETUUYECKUE CBEJICHNUS,
4) OTMCaHUE IKCIIEPUMEHTATHFHON YCTAHOBKH M METOJUKH SKCTIEPUMEHTA,
5) SKCIEPUMEHTAIIbHBIE PE3YJIbTATHI;
6) aHaJIN3 Pe3yJIbTaTOB PabOTHI;
7) BBIBOJIBI.
TpeGoBanus K coepKaHUIO OTAEJbHBIX YacTell 0TYeTa Mo JadopaTopHoii padore:
1) Hazpanwne nabopatopHoil paboThI MPUBOAUTCS O€3 CIOBA TeMa U B KABBIUKH HE 3aKJIFOUAETCSI.
2) [lens paboTHl TOJDKHA OTpa)xkaTh TEMY JJAOOpATOPHOW palOTHI, a TaKKE KOHKPETHBIC 3aJauH,
MOCTaBIICHHBIC CTYJEHTY Ha TIEPUO/I BBHITIOTHEHHS paOOTHL.
3) Kpatkue teopermdeckue cBemeHus. B sTom paszzgene wm3maraercss KpaTKOe TEOPETUUYECKOe

OIMMHUCAHUC NU3Yy1aCMOI'0 B pa60Te SABJICHUS WA IIPOHCCCa, IPUBOAATCA TAKIKC HCOGXOI[I/IMLIC PaCUYCTHBIC



dopmynbl. Matepuan paszena He JOJDKEH KOIMHMPOBATh COJEPKaHHE METOAMYECKOTO MOCOOUS HIIH
y4eOHMKAa TIO JaHHOW TeMe, a OrPaHMYMBACTCS W3JI0KCHHEM OCHOBHBIX IOHATHH M 3aKOHOB,
pacueTHeIX Qopmyn, Ta0mui, TpeOyromuXcs Ui JaldbHEeWmed oO0paOOTKH  IMOJIY4eHHBIX
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB.
4) Omnucanue 3KCIIEPUMEHTAIBHON YCTaHOBKM M METOAMKH JKCIIepHMeHTa. B nmaHHOM pasnerne
MIPUBOJIUTCS CXEMa KCIIEPUMEHTAIBLHON YCTAHOBKH C OIMMMCAaHUEM €€ pa0dOThl M TOAPOOHO HM3JIaraercs
METOAMKA MTPOBEACHUS SKCIIEPUMEHTA, MTPOIECC MOTYUYECHHUS JaHHBIX U CIIOCO0 X 00pabOTKH.
5) DKCIIepUMEHTANbHBIE  pe3yJbTaThl. B 3TOM pa3zmene NPHBOAATCS HENOCPEICTBEHHO
pe3yNbTaThl, MOJTYYCHHBIE B XOJ€ TMPOBEACHHS JIA0OpaTOpHBIX paboT. OOs3aTeNbHO HEO0OXOIUMO
OILICHUTbH MOTPEITHOCTH U3MEPECHUH.
6) AHanmu3 pe3ynbTaToB paboThl. Pazmen oTdera OMKEH COJEpKaTh IMOAPOOHBIN aHAIN3
MOJYYCHHBIX PE3yJIbTaTOB, MHTEPIPETALHUIO 3TUX PE3yJbTAaTOB Ha OCHOBE (PH3MUECKUX 3aKOHOB.
Crenyer CpaBHHUTD TOJYYCHHBIC Pe3yJIbTaThl C U3BECTHBIMU JTUTEPATYPHBIMHU JIAHHBIMHU.
7) BeiBogsl. B BBIBOJAaX  KpaTKO — W3JArarOTcs — pe3yibTaThl  Pa0OTHI:  IMOJyYCHHBIC
IKCIIEPUMEHTAIILHO WM TEOPETUUECKH 3HAUCHHS (PU3NYECKUX BEIMYHMH, UX 3aBUCUMOCTHU OT YCIOBUMH
OKCIIEPUMEHTA, YKa3bIBaCTCSI HMX COOTBETCTBUE WM HECOOTBETCTBHE (DU3MUYCCKUM 3aKOHaM,
BO3MOJKHBIC IPHYMHBI HECOOTBETCTBHSI.

Jonyckaercst opopMiIeHHE OTYeTa MO JIAOOpaTOpHOW paboTe TOJNBKO B DJIEKTPOHHOM BHJIC
cpeacteamu Microsoft Office.

3. MeToauuecKkue PECKOMEHIAMH 110 OpraHm3anuun CaMOCTOSITEIbLHOM paﬁoTbI

VYcnentHoe OCBOGHHE KOMIIETEHIMH, (HOPMUPYEMBIX YUeOHOH JHUCHHUILUTMHON (MOays),
IpernonaraeT ONTUMaIbHOE UCII0JIb30BaHUE BPEMEHH JIJIsl CaMOCTOSITEIbHON paboThI.

CamocrosiTenbHass paboTra 00yd4aroIierocst - JA€ATeIbHOCTb, KOTOPYIO OH BBINOJIHAET 0e€3
HEMOCPEJCTBEHHOTO YYacTUsl MperojaBaTessi, HO IO €ro 3aJaHuio, MOJ €ro pPyKOBOACTBOM U
HaOmronennem. OOydaromuiics, 0ONaJaloONINii HAaBBIKAMH CaMOCTOSITEIIBHON paboThl, aKTUBHEE W
riy0xe ycBauBaeT yueOHbIN MaTepuai, OKa3bIBaeTCs Jy4dllle IOJArOTOBICHHBIM K TBOPUECKOMY TPYY,
K CaM000pa30BaHUIO U MPOIOJKEHUIO O0YICHHUS.

CamocrosTrenbHas paboTa MOXET OBITh ayIUTOPHOH M BHEAyAUTOPHOM. I'paHUIBl Mexay
THMH BUIaMHU paObOT OTHOCHUTEIBHBI, & CAMU BUJIBI CAMOCTOSTEIBHOIN pabOTHI MepeceKaroTcsl.

AyIUTOpHas caMOCTOsTeNbHAs paboTa OCYLIECTBISETCS BO BpEMs HPOBEAEHUS Y4eOHBIX
3aHATHH 110 TMCHUIUIMHE (MOJYJIIO0) 10 3aJaHuI0 Ipernoaasarens. Bkiatoyaer B cedst:

- BBITIOJTHEHUE CAMOCTOSATENBHBIX pabOT, y4acTue B TECTUPOBAHHH,

- BBITIOJTHEHUE KOHTPOJIBHBIX, MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

- pelIeHue 3a7a4 ¥ yIpaKHeHU, COCTaBIeHHEe rpapuuecknX U300pakeHul (CXeM, Tuarpamm,
TaOJIMII U T. 11.);

- paboTy CO CIIPAaBOYHOM, METOAMYECKOM, CIICIIHAIbHON JTUTEPATYPOH;

- ohopmIIeHHE OTYETa O BHITIOJIHEHHBIX padoTax;

~- IOATOTOBKA K TMUCKYCCHUH, BBIITOJTHCHH A 3aI[aHI/II\/’I B I[GJ'IOBOI\/'I UIrpe u T. 1.

BreaynuropHas camocTosiTenbHas pabora (B OumOmmoreke, B mabopatopun MITY, B
JOMAITHUX YCJIOBUSIX, B CIIEIHAJIbHBIX MOMEIIEHHUIX ISl CaMOCTOSTEIbHOM padoTel B MI'TY u T. 11.)
ABIIIETCS TEeKylIel o0s3aTenbHON paboToON HaJ y4eOHbIM MaTepuaioM (B COOTBETCTBHH ¢ paboueit
pOTrpaMMoif), KOTOpas HE MpEAIoyiaraeT HEeMOCPEACTBEHHOIO0 M HENPEephIBHOTO PYKOBOJICTBA CO
CTOPOHBI TIPENoIaBaTEIIsl.

BaeaynuTopHas camocTosiTeNibHas paboTa MOXKET BKIIIOUYATh B CeO:

- MMOATOTOBKY K ayJIUTOPHBIM 3aHATUAM (HGKHI/ISIM, IMPAKTUYCCKUM 3aHATUAM, J'Ia60paTOpHI)IM
paboTaM | Jp.) U BBINOJIHEHHE HEOOXOAUMBIX JIOMAIIHUX 3a/IaHHIH;

- pa60Ty Halg OTACJIbHBIMU TEMaMH JAUCIUITIIMNHBI (MO)Iy.]'IS[), BBIHECCHHBIMU Ha
CaMOCTOSITENIbHOE U3yUeHHE B COOTBETCTBUU € paboyeil mporpamMmoii;

- mpopaOoTKy MaTepuaiga U3 NEepeyHs OCHOBHOM U JIOMOJHUTENBHOM JHTEpaTypbl IO
JUCLUIUIMHE, 110 KOHCIIEKTaM JIEKIIHA;




- HamucaHue pedeparoB, [TOKJIAAOB, 3CCE, OTYETOB, MOJIrOTOBKA MYJIbTUMEIUINHBIX
IpEe3eHTalUH, COCTaBICHHE TIIoccapus 1 JIp.;

- TOATOTOBKY KO BCEM BHJAM IPAKTHKH W BBHIIOJHEHHE 3a/laHUM, MPEAYCMOTPEHHBIX HX
pabouuMH IporpaMMaMu;

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

- IOArOTOBKY KO BCEM BUAAM TEKYLIET0 KOHTPOJIs, IPOMEXYTOYHON M UTOTOBOM aTTecTaluy, B
TOM YHCJIE BBIIOJHEHHWE M TIOATOTOBKY K MPOLEAYPE 3alIMThl BBITYCKHOM KBaJIM(UKAITMOHHON
paboTHI;

- ydacThe B HCCJIEIOBATEIbCKON, IMPOEKTHOW M TBOPYECKOH JIEATENBHOCTH B paMKax
M3y4aeMOU TUCIMIUIMHBI (MOJTYJIA);

- TOJATrOTOBKA K YYaCTHUIO B KOHKYpCax, OUMIIHAIaX, KOH(PEpEeHIHIX, padoTa B CTYJCHUECKUX
HaY4HBIX OOIIECTBaX U KPYKKax;

- JpyrHue BUJbI CAMOCTOSITEILHONU PaOOTHI.

ConepkaHue caMOCTOATENILHOM paboThl ompexensercs pabdodyeld ImporpaMMoil JUCLMILIMHBEI
(Momynsi), mpaktuku, nporpammort ['MA. 3amaHus A CaMOCTOSTENBHON pa0OThl MMEIOT YETKHE
KaJIeHJapHble CPOKH BBIIIOJHEHHUS.

Beimmonnenne m000ro  BHJA  CaMOCTOSATENBHOW pabOThl  MpEAnojaraeT —IMPOXOXKICHUE
00yYaroImuMcs CIe1yIOIUX TaroB:

1. Onpenenenue eau CaMOCTOSITEILHON pabOTHI.

2. Konkperu3zamus 1no3HaBareiabHOl (IpoOJeMHON UIIH TPAKTUYECKON ) 3a/1auH.

3. CamMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEJIbHOH paboTe MO PEIICHHI0 IMOCTABICHHOW MWIIH
BbIOpaHHOM 3a7auu.

4. Bei0op amekBaTHOrO crioco0a JEWCTBHMA, BEIYNIEr0 K PEIICHUI0 3aaadu (BBIOOp TyTed U
CPEZCTB ISl €€ pelleHHs).

5. [InanupoBaHue (CaMOCTOSITEIbHO MM C IOMOLIBIO IIpEnojaBaTelisi) CaMOCTOATEIbHOU
paboThI 10 PEIICHHIO 3a/1a4H.

6. Peanmu3zanus mporpaMMbl BBITTOJTHEHHS CAMOCTOSITENIbHOU PaOOTHI.

7. CaMOKOHTpOJIb ~ BBIIIOJHEHUSI CaMOCTOSITEIbHOM paldOoThl, OLIEHUBAHHWE IIOJYYEHHBIX
pe3yNbTaToB.

8. Pednexcus cobcTBeHHON yueOHOMN A€ATEIbHOCTH.

Tabauua 5. — [lepeveHnb TeM 1J1sl CAMOCTOATEIbHOI0 M3YYEHUS

KoauuecTBO 4acos,
BbIIEJISIEMbBIX HA BH/IBI

. 4ye0HoiIi padoTsl mo dpopmMam
Coneprxanue pa3neoB (MoayJieii), TeM AUCHUTIMHBI y P bop

o0yueHust
Ouynas 3aouHas
CpPC CPC
1 kype,
2 cemectp 2 cemecTp

KunemaTtnka moCTYynmaTeJIbHOro 1 BpamaTeJbHOro IBHKCHUS.
OcCHOBHBIE KMHEMATUYECKUE XapaKTEPUCTHKU KPUBOJIMHEHHOTO
JBWKEHHS:  CKOpOCTb M yckopeHume. HopmansHOoe m 10 13
TaHIeHLIMAJIbHOE  yCKOpeHHe. KuHemaThka  BpaliareabHOro
JBWKEHHUSI: YTJI0Bas CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBS3b C
JIMHENHOHN CKOPOCTBIO U YCKOPEHUEM.

JAMHaMMKa MOCTYNATEJIbHOT0 ABUKECHUS.

NuepumnanbHble CUCTEMBI OTCUYETa W IEpPBBIM 3akoH HproTOHA.
Bropoii 3akon HproTona. Macca, uMmysnbsc, cuia. YpaBHEHHE 10 14
JBU)KEHUS MaTEepUaibHOM TOYKH. Tpertuit 3akoH HproTOHA 1 3aK0H
COXpaHEHHUSI HMITYJIbCa. 3aKOH BCEMHPHOTO TATOTCHMs. CHITBI
TpeHUsl. 3aKOHbI COXPAHEHUsI UMITYJIbCA U MOJHOM MEXaHUYECKOU




SHEPTUHU.

JAMHaMHKa BPAIATEe1bHOI0 IBUKECHUS.

MoMeHT wumnynbca MaTepUaJIbHOM TOYKM M MEXaHUYECKOU
cucTeMbl. MOMEHT cujabl. YpaBHEHHE MOMEHTOB. 3aKOH
COXpPaHEHHs MOMEHTAa HMIIYJIbCa MEXAaHUYECKOW CHCTEMBI.
OcCHOBHOE ypaBHEHHE JMHAMUKHU BpAaIlaTEIbHOIO JIBUKECHUS
TBEPAOro Tejna. MOMEHT wuMIlyibca Tejla. MOMEHT HMHEpLUH.
Teopema Illreiinepa. KuHernueckas dSHeprus BpALLAIOLIETOCs
TBEPJAOTIO TEJA.

10

14

OCHOBBI TEPMOIUHAMHUKH.

VYpaBHeHHe cocTosiHMSL B TepmoauHamuke. OOpartumbie U
HeoOpatuMmble mporecchl. IlepBoe Hayalo TEpPMOAMHAMUKH.
TermnoeMKoCTb. YpaBHeHue Maiiepa. N3oxopuueckuit,
M300apUYeCKUil, U30TEPMHUUCCKUN, anadaTHUECKUl TPOIECCHl B
uaeanbHbIX  razax. Bropoe  Hayamo  TepMOJAMHAMHUKH.
[TpeoOpa3zoBanue TEIIOTHI B MeXaHn4yeckyto padory. Llukn KapHo
U ero K03(pPUIMEeHT MOJIE3HOTO AeUCTBUS. DHTPOIHS.

10

14

MoJiekyJIsipHO-KHHeTHYeCKasi Teopus. DJIeMeHTBbI
CTATHUCTUYECKOI PU3uKH.

Hasnenue rasa ¢ touku 3peHus MKT. TemnmoemMKocTs ¥ 4ucio
cTerneHei cBoOo bl MoJeKy ra3a. Pacnpenenenue Makcsenna ass
MOJYJIE M TPOEKUUH CKOPOCTHM MOJIEKYJ] HAEaIbHOrO Tasa.
DKcrnepuMeHTallbHOe 000CHOBaHME pactipeneieHus Makcpelia.
Pacripenenenne bonpimana u Gapomerpudeckas popmyia.

10

14

JyieMeHThI GPU3NYeCKO KMHETUKH.
SBnenus nepenoca. Auddysus, TEIIONPOBOAHOCTh, BHYTPEHHEE
TPEHHUE.

10

13

DJIeKTPOCTATUKA.

3aKoH Kynona. HanpspkeHHOCTD " MIOTEHIIMAT
anekTpocTtarnyeckoro mnois. Teopema ['aycca. DnekTpo€MKOCTbH
IIPOBOAHMKOB M  KOHAEHCATOPOB. OHEPrusl  3apsyKEHHOTO
KOHJIeHCaTopa

10

14

DJIeKTpHYecKoe 1moJie B BelecTBe.

Juonexktpukn B 2ekTpuueckom  nosne.  [lonsipusanus
JUDJIEKTPUKOB. BexTop ANEKTPUYECKOTO CMEILEHUS.
JlnsnekTpudeckasi IPOHUIIAEMOCTh BEILIECTBA.

10

14

IocTOAHHBIN JJIEKTPUYECKHI TOK.

Cuna u miIOTHOCTH ToKa. 3akoH Oma B MHTErpajbHOW H
T depeHaaTbHOR ¢dopmax. 3aKoH Jbxoynsa-Jlenna.
DneKTpoABMKYIIas cuia ucToyHuka Toka. [Tpasuna Kupxroda.

10

14

Hroro 3a 1 kypc 2 cemectp:

90

Hroro 3a 1 kype:

124

2 kype,
3 cemecTp

2 Kypc

Marnerusm.

MarauTHoe B3aMMOJEWUCTBHE IIOCTOSHHBIX TOKOB. Bekrtop
MarHuTHOM WHAYKIUU. 3akoH Awmnepa. Cuia Jlopenmna. 3akoH
buo-Casapa-Jlaninaca. TeopemMa O IUPKYISIUN (3aKOH TMOJHOTO
TOKa). MarHuTHOE TMOJ€ W MarHUTHBIA JAWMOJBHBIA MOMEHT
KpYroBOro Toka. HamarunueHHOCTh MarueTukoB. HanpsokeHHOCTh
MarHuTHOTO 1oJsi. MarauTHas npoHunaeMocts. Kiaccudukarus
MAarHeTHKOB.

14




DJIeKTPOMAarHMTHAasE MHAYKUMS. YpaBHeHuss MakcBeia.
IIpaBuno Jlenna. YpaBHEHHE DJICKTPOMAarHUTHOW WHIYKIUU. 6 13
CaMOUHYKIIUSI. NHayKTUBHOCTH COJICHOHUIA. DHeprus
MarHuTHoro nosisi. Cucrema ypaBHeHuit MakcBesuia.

I'apmonuyeckue Kojie0aHus. DiIeKTPUIeCKHe KoJIeOaHusl.
AMIuidTyna, KpyroBas d4actora W ¢asza TapMOHMYECKHX 6 13
koneOanuii. Cioxxenue kojebanuii. KonedareabHbI KOHTYP.

BosHoBas onTuka-1.

DOneKkTpoMarHuTHas TpuUpoja cBera. BoiaHoBoe ypaBHEHHE.
Ckopocth cBeta. WHTepdepeHIuss MOHOXPOMATHUYECKUX BOJIH.
Paznocts xoma. KorepenTHOCTh. YCnoBHS HMHTEpPhEPEHIIMOHHBIX 6 14
MaKCHUMYMOB U MHHHUMYMOB. IHTepepeHIIns B TOHKUX IJICHKAX.
[Tosmochl paBHOHM TONIIMHBI U paBHOro HakioHa. IIpocBeTnenue
ontuku. HTEpPEpEeHITMOHHBIE TPUOOPHI.

BoJiHoBasi onTUKa-2.

Hudpaxknus csera. Ilpunuun I'roiirenca-®penens. Meton 30H
®penens. Judpakuronnas pelieTka. Pa3pemaromias
criocoOHoCTh. [lonsipuzanus cBera. EcrecTBeHHslit cBeT. [[BoiiHOE 6 13
nydenpenomuenue. [lomspuzanus cBeTa NOpU  JIBOHHOM
nyuyenpenomaeHuu. [lonsgpuzannonusie npubopsl. 3akoH Mantoca.
BpaiieHnue miockocTH noyisipu3alny B KPUCTAIUTMUECKUX Telax.

B3aunmopneiicTBHe CBeTa ¢ BELECTBOM.

Jucnepcust cBeta. OJIEKTpPOHHAs TEOpHUsS JUCIIEPCUU CBETA.
HopmanbHas u aHOManbHas AWCHEPCHM. JIMHMM MOTJIOLIEHUSA.
3akoH byrepa. Paccesnue cera.

N3aydenue yepHoro reja.
3akonbl Kupxroda, Credana - bonbimana, Buna. @opmynsl 6 14
IInaHka, KBAHTOBBINM XapakTep U3Jy4EHHUs.

B3aumoaeiicreue (pOTOHOB € 3JIeKTPOHAMMU.
Buewnuit ¢porosnexkrpuueckuii 3pdexr. Gopmyna DifHiTeiiHa. 6 14
ITpumenenue porosrddexra. dpdext Komnrona. /lapneHue cpeta.

BoJiHOBBIE CBOMCTBA YaCTHII.
I'unores3a ne bpoins. Oneitel [IpBrccona u Jxxepmepa. [Tpunumn

6 14
HeomnpeaeneHHocTu. YpaBHenue Illpeaunrepa. IIpoxoxneHue
YACTHI] Yepe3 MOTECHIMAIbHBIN Oapbep.
Hroro 3a 2 kypc 3 cemecTp: 54
Hroro 3a kypc: 144
Hroro 3a 2 kypc: 123
Hroro 3a kypc: 247

Conepma}me N METOAUYECCKHUEC YKA3AHUA K CAMOCTOATECJIbHOMY H3YUYCHUIO TEM JUCHUIIJIMHBI

1 kypc. 2 cemecTp.

1) Kunemaruka.

Bomnpocsl 11 caMOnpoBepKHU:

1. Uto Takoe CKOpoCTh, YCKOPEHUE?

2. UYemMy paBHBI M KyJla HalpaBJIEHbl HOPMAJIbHOE ¥ TAHTEHIMAIBHOE YCKOpEHUE?
3. Yo Takoe paanyc-BEKTOp, TPACKTOPHS U BEKTOP MEpEMEICHUS ?

4. 3anuiuTe CBSA3b JMHEWHBIX U YIVIOBBIX KHHEMAaTHYECKUX [TapaMETPOB.

3agaum 1J1s1 CaMONIPOBEPKHU:




1. MarepuanbHasi TOUYKa JBHUKETCS B TNIOCKOCTH XY TO 3aKOHY X = oc-tz, Y = B-tz, e o u
B - mosokuTeNbHBIE TOCTOSIHHBIE. HaliTi: 1) ckopocTh TOUKHM Kak (PYHKIHIO BPEMEHH; 2) 3aBUCUMOCTh
JUIMHBI ITYTH OT BPEMEHHU; 3) TAHT'€HIIMAJIbHOE YCKOPEHUE TOUKH.

2. Touka nBuxercs B riockoctd XY 1o 3akoHy X = A-sinot, Y = A-(1-coswt), rie A u ®
- MOJIOXKUTENbHbIE MOCTOsHHbIE. HaillTu myTh, NPOXOAMMBIA TOUKOH 3a BpeMs T; Yroil MEexAy
CKOPOCTBIO U YCKOPEHUEM TOYKHU.

3. [To nyre okpyxxHOCTH paauycoMm 10 M IBUXKETCA TOUKA. B HEKOTOPBIM MOMEHT BpEMEHU
HOpMaJIbHOE YCKOPEHHE TOYKH paBHO 4,9 M/C2; B 3TOT MOMEHT BEKTOPHI MOJHOTO W HOPMAIBHOTO
yckopeHuit oopazytot yribel 600. HaiiTh CKOpOCTh ¥ TAHTCHIIMAIBHOE YCKOPEHHUE TOYKH.

2) JAuHamMuka.

Bonpocs! 111 camonpoBepKu:

1. Kakue cucreMbl 0TCUeTa HA3bIBAIOTCS HHEPIIUAIBHBIMI H HEUHEPIIUATHLHBIMU ?

2. ChopmynupyiiTe TpUHIIMI OTHOCUTEIBLHOCTH [ anmies.

3. Cdhopmynupyiite 3akoHbl HproTOHA.

4. Kakue ¢pynnamenTansHbie Cuiibl Bbl 3HaeTe?

o. ChopmynupyiiTe 3aKOH COXpaHEHUSI UMITYJIbCA JJIsl 3aMKHYTBIX CUCTEM.

6. Uemy paBHa paboTa CHUIIBI, MOIIHOCTb, KHHETHYECKas SHEPrusi U MOTEHIIMAIbHAs
SHeprus?

7. Cdhopmynupyiite 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH B MOTCHIUAILHOM TOJIE.

8. Uro Ttakoe ynpyruit yaap?

9. UYro Takoe Heynpyrui ynap?

3agaum 1015l CAMOTNIPOBEPKH:

1. /IBa oAMHAKOBBIX IIapa MOJBEIICHbI Ha HUTAX JuiMHOM 0,98 M M KacaroTcs Apyr Jpyra.
OauH W3 mapoB OTKIOHAKT Ha yroa 10° m ormyckator. OnpenenuTh MaKCUMalbHYH) CKOPOCTh
BTOPOTO Il1apa M0CJI€ COyJapeHus. Y 1ap CUuTaTh a0COJIIOTHO YIPYTHM.

2. IIpu ynpyrom ynape HEMTpOHA O AP0 Yriepojaa OH JBUXKETCA MMOCIe yapa B HalpaBICHHH,
NEepIEeHIUKYIIpHOM HadanpHOMy. CuMras, 4Tro Macca sapa yriepona 12 pa3 Oomblie Macchl
HENTpOHA, ONIPEJIEINUTh, BO CKOJIBKO pa3 YMEHbBIIIAETCS SHEPT U HEUTPOHA B pe3yibTaTe yaapa.

3. Baron maccoit 40 TOHH, JIBHXYLIMICS CO CKOPOCTBbIO 2 M/C, B KOHIE 3allaCHOIO IyTH
yaapsieTcsi 0 MPYXUHHBIA amopTu3aTop. Ha cKoiabko cokMmeTrcs MpyKuWHA, eciau ee KodhQuiueHt
yrpyroctu pasen 2,25-10° H/m?

4. [Hlap maccoif 3 Kr IBHXKETCS CO CKOPOCTBIO 2 M/C M CTAJKHUBAETCS C MOKOSLIMMCS
mapoMm Maccoit 5 kr. Kakas pabora Oyner coBepiieHa mpu aegopManuu mapoB? Yaap CUMTaTh
a0COIOTHO HEYNPYTUM, TPSIMBIM, LIEHTPATbHBIM.

S, [ITap xatutcs MO TOPU30HTAIBHOM INIOCKOCTH. KaKyr0 4acTh COCTaBISET JHEpPrus
HOCTYMATENBHOTO ABMIKEHUS OT 001Ie KMHEeTHUeCKOW SHepTrun?
6. JIBa Tena MmaccaMy m ¥ 3m JBUTal0TCs BO B3aMHO MEPIEHANKYIISIPHBIX HAIlPaBJICHUSAX.

ITocne coynmapeHusi Teno Maccod m OCTaHOBMWIOCh. Kakyro 4acTh €ro »HEPrMM COCTaBIISET
BBIJICJIUBIIIEECS PU yAape TErio?

3) MomeHT nMmnyabca.

Bomnpocsl 11 camonpoBepKu:

1. YTo Takoe MOMEHT CUJIBI U UEMY OH paBeH?

2. YTo Takoe MOMEHT MHEPLUN MaTEPUAIIBHON TOUYKH U YEMY OH paBeH?

3. ChopmynupyiiTe 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa.

4. 3anumuTe ypaBHEHHUE MOMEHTOB.

3agauu 1719 CaMONIPOBEPKH:

1. Hute ¢ npuBs3anHeiMM K €€ KOHIIaM rpy3amu maccamu 50 r u 60 r nepekuHyTa yepes
6ok nuamerpoMm 4 cMm. OmpenenuTs MOMEHT MHEpUUHU OJI0Ka, eciu MOoJ JIeHCTBUEM CHIIBI TSKECTH
TPY30B OH MOJIy4HJI YIJIOBOE yCKOpeHue 1,5 pa;l/cz. TpenueM U mpockajib3bIBaHUEM HUTH MO OJIOKY
npeHeopeys.



2. BreiBectu popmysny ansi MOMEHTa WHEPIHMH WIHHIPHYECKOH MY(PThI OTHOCHUTEIHHO
OCH, COBMIAJAIONICH C ee OChI0 cMMMeTpuu. Macca My(pThl paBHIETCS m, BHYTpeHHUH paanyc — R,
BHeEIIHHH — Ry.

3. O6pyu maccoit 1 xr u paguycom 0,2 M Bpamaercsi paBHOMEPHO C 4YacTOTOM 3 ¢t
OTHOCHUTEJIBHO OCH, MPOXOSIIEH uepe3 cepeluHy ero pagnyca NepneHInKyIIpHO IUIOCKOCTH 00pyua.
Onpenenutb MOMEHT UMITYJIbCA OOpyYa.

4) JAuHaMuKa BpamaTeibHOr0 IBUKEHUsI.

Bonpocs 1151 camonpoBepKu:

1. CdhopmynupyiiTe 3aKOH COXpaHEHHUsI UMITYJIbCa ¥ MOMEHTA MMITYJIbCA MIPU JBHKCHUU
TBEPJIOTO TENA.

2. CdhopmynupyiiTe OCHOBHOH 3aKOH JMHAMHKH BPAIIATEILHOTO ABHKECHUSL.

3. Chopmynupyiite Teopemy lllTeiinepa.

4. UYemy paBHa KMHETUYECKAsl SHEPIHsI BPAILIATEIbHOTO IBUKCHUS?

3agaum 1015l CAaMOINIPOBEPKH:

1. B nentpe ckambpu JKyKOBCKOI'O CTOUT YEJIOBEK U ACPKUT B pyKaxX CTEP’KEHb JUIMHOM 2,4

M M Maccoil 8 Kr, pacloJIOKEHHBIM BEPTHKAIBHO MO OCH BpalleHus ckaMmelku. CKambsi C YEIOBEKOM
BpamiaeTcsi ¢ 4actoroit 1 ¢, C xakoit gacroroit OyZeT BpalatbCsi CKaMbsi C YEJIIOBEKOM, €CITU OH
MOBEPHET CTEP)KEHb B TOPU3OHTAIbHOE ToyokeHne? CyMMapHbBII MOMEHT HMHEPIMHM 4YeJoBeKa U
CKaMbHU paBeH 6 KM,

2. Jluck 1 oOpy4 OJUHAKOBOTO pPaauyca, U MacChl OKATHIBAIOTCS 0€3 CKOJBXKEHHS C
HAKJIOHHOM MIOCKOCTH BbICOTOM 1 M. OnpeneanTh CKOPOCTh UX IIEHTPOB MAacC B KOHIIE CKAThIBAHUA.
3. JIBa Ttena maccamu 0,25 xr u 0,15 Xr cBsA3aHBl TOHKOW HHUTBHIO, IEPEOPOIICHHON Yepe3

0s10k. Bilok yKperuieH Ha Kparo FOpU30HTAJIbHOTO CTOJIA, [0 MOBEPXHOCTU KOTOPOIO CKOJB3UT TEJIO
maccor 0,25 kr. C KakUM YCKOpEHHEM JBIDKYTCS Tella M KaKOBBI CHJIbI HATSDKEHUS HUTEH mo ole
cTopoHbI 0T 6110Ka? KoaddummenT TpeHus Tena o moBepxHocTh crona paseH 0,2. Macca 610ka paBHa
0,1 Xr 1 ee MOXXHO CUMTaTh PAaBHOMEPHO pacIpeleleHHOW Mo 00oxy. Maccoil HUTH U TpEeHHEM B
MOAIMIUITHUKAX OCH OJIOKa MpeHeOpeyb.

5) OCHOBBI TEPMOIHHAMHUKH.

Bomnpocsl 11 camonpoBepKu:
CBoiicTBa )KMIKOCTEH U ra3oB.
3anuuuTe ypaBHEHHE FHAPOCTaTUYECKOTO PAaBHOBECHS.
3anuuuTe ypaBHEHHE HEPA3PbIBHOCTH.
Cdopmynupyiite 3akon bepnymiu.
Urto Takoe yncio PeliHoabACa U UTO OHO ONpeaesieT?

3agauu 119 caMONPOBEPKU:

1. B Gouky 3aimBaercs Boja co ckopocTbio 200 em/c. Ha gme 6oukw 00pazoBasoch
OTBEPCTHE TUIONIA/IbI0 TIomiepeuHoro cedeHus: 0,8 oM’ [IpeneOperasi BI3KOCTHIO BOJIbI, OMPEAEIUTE
YPOBEHb BOJIbI B OOUKE.

2. [ITapuk BCIIBIBAET C MOCTOSSHHOM CKOPOCTBIO B KUIKOCTH, IUIOTHOCTh KOTOPOH B TpHU
pasa OoJipllle TUIOTHOCTH MaTepuaina mapuka. OnpeaenuTe OTHOIIEHUE CUJIbI TPEHHs, JelcTByomei
Ha BCIUIBIBAIOIINI MIAPHK, K €T0 BECY.

AR A

6) MoJiekyIsIpHO-KHHETHYECKas TeopH .

Bonpocsl 11 caMmonpoBepKu:

1. Cohopmynupyiite ocHoBHbIE nonoxkeHust MKT.

2. UYTto Takoe BHYTPEHHSSI SHEPTHUSI CUCTEMBI?

3. Ilepeuncnure MaKpOCKOIMMYECKHE IapaMETPbl COCTOSIHMSI CHCTEMBI. 3aIllUIINTE

ypaBHEHHE COCTOSTHUS UJI€aTIbHOIO rasa.

3agauu 1719 CaMONPOBEPKH:

1. B Gamione o6bemoM 0,5 am° COJIEPKUTCSI CMECh Ta30B, COCTOSIIAS U3 10% MOJIEKYJT
KHCIJIOPOJa, 4-10% MOJIEKYJI a30Ta U 3,3:10% MoJieKya aproHa. Omnpenenure: a) JaBjleHUEe cMmecu; 0)
MOJISIpHYIO Maccy cMecu. Temmeparypa cmecu 127 oC.



2. W3 OGamnoHa co cxkaTbIM BOJOpoJOoM oObemoM 10 11 BciieAcTBHE HEHMCIIPABHOCTU
BEHTWJISl BbITeKaeT ra3. [Ipu temmneparype 7 o°c MaHOMETp TMOKa3bIBaJ JIaBJICHUE 4,9-10° Ia. UYepes
HEeKoTOpoe BpeMst mpu Temmeparype 17 °C MaHOMeTp mokasam Takoe ke jgaBieHne. CKOJBKO rasa
BBITEKJIO?

3. DHeprusi MOCTYNaTeIbHOrO JBMKEHUS BCEX MOJICKYJN a30Ta, HAXOASIIUXCs B OaioHe
obbemoM 20 71, paBHa 5 kJ[K, a cpeHsAsS KBaIpaTHIHAsI CKOPOCTh €ro MOJICKYJI paBHA 2-10° m/c. Haiitu
Maccy a3oTa B OaJIJIOHE U JaBlIeHHE, TI0J] KOTOPBIM OH HaXOJIUTCS.

7) deMeHTHI (PU3NYECKO KUHETUKH.

Bonpocs! 1151 caMONpOBePKU:

Uro Takoe sBIIEHUE MepeHOoca U Kakas pu3ndeckasi BelIMYMHa MepeHOCUTCs?
Yro Takoe [uIMHA CBOOOAHOTO MpoOera, CpeHee YUCIO CTOJKHOBEHHUN?
Huddysus. 3anumure 3akoH duka.

TemonpoBogHOCTE. 3anumuTe 3aKkoH Dypbe.

. BsizkocTs. 3anumure 3akoH Hbl0TOHA [U1 BSI3KOTO TPEHUSI.

3agaum 1J1s1 cCaMONIPOBEPKU:

1. [lnomanps okHa paBHa 2 M°. PaccrosiHme Mexay pamamu paHo 0.2 M. HapyxHoe
cTexiI0 nmeer cpeHio Ttemmeparypy -10 °C, Buyrpennee - +20 °C. JlaBnenue Mexay pamamu
HOpMasbHOe. TemrepaTrypa JMHEHHO MEHSETCS OT BHYTPEHHEr0 CTeksa K HapyxHoMmy. OnpenenuTsb
KOJINYECTBO TEIUIOTHI, TEPSEMOI Yepe3 ATO OKHO 32 OTOMUTENbHBIN ce30H (7 Mmecsier). Koaddumumuent
TEIUIONPOBOAHOCTH Bo3ayxa paseH 0,025 Br/(m-K).

2. Haiitn maccy azora, npomreaiiero Beneacteue nuddysun gepes miomanky 0,01 M’ 3a
Bpems 10 ¢, ecnu rpaJueHT TUIOTHOCTU B HANpPaBICHUH, MEPIICHANKYIIPHOM K IUIOLIaIKe, paBeH 1,26
Kkr/m”. Temneparypa azora paBHa 27 oC. Cpennsist TiHA CBOOOTHOTO MPOoOera MOJISKYIN a30Ta paBHA
10 MkMm.

3. Camoner netut co ckopocThio 360 kM/gac. CuuTas, 4TO TOJIIMHA CJIOS BO3AyXa Y
KpblJIa CaMmoJIeTa, YBJIEKAaeMOI'O BCIEACTBHE BSI3KOCTH, paBHa 4 CM, HalTH KacaTElbHYIO CHILY,
NEHCTBYIOIIYI0 HAa EAMHHUIlY TOBEPXHOCTH Kpbuta. [lmamerp Mozekyn Bo3ayxa paseH 0,3 HM.
Temmnepatypa Bo3ayxa pasHa 0 °c.

8) DJIEKTPOCTATHKA.

Bomnpocel 11 caMoOnpoBepKHU:

orwdPE

1. Cdopmynupyiite cBOICTBA 3JIEKTPUUECKOTO 3apsia.

2. Cdhopmynupyiite 3akon Kynona.

3. ChopmynupyiiTe 3aK0H COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia.

4. ChopmynupyiiTe IpUHIMIT CYNEPIIO3ULMH MTOJIEH.

5. UTto Takoe INeKTPUIECKUN JUTOIb?

6. Cdopmynupyiite Teopemy ["aycca-OcTtporpaackoro.

1. Uto Takoe MOTOK BEKTOpa 3JIEKTPOCTATHUECKOTO MO ?

8. B uem usmepsieTcs MOTOK BEKTOpaA 2JIEKTPOCTATUIECKOTO MOJIs?

9. Uro Takoe NOBEpXHOCTHAs IUIOTHOCTh 3apsijia, JWHEHHas IUIOTHOCTh 3apsiia |
00BbeMHas TNIOTHOCTD 3apsiia?

10.  Yto Takoe MUPKYISAIIUN BEKTOPA IIEKTPOCTATUICCKOTO MMOJISI?

11.  Yro Takoe MOTEHIMAJ IIEKTPOCTATUYECKOTO  TOs?

12.  Yemy paBHa paboTa IEKTPOCTATHYECKOTO OIS 1O MTEPEMEIICHHUIO 3apsiia?

13. Yemy paBHa MOTeHUMATbHAs YHEPTUS 3apsJia B AJIEKTPOCTATHUECKOM T0JIe?

14.  Yemy paBeH IUIOJIBbHBII MOMEHT MOJIEKYJIbI?

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

16. Uemy paBHA TUANIEKTPUUECKAsT BOCIPUUMYUBOCTH?

17.  Yto Takoe BEKTOp JIEKTPUUECKOTO CMEIIEHUS, Ky/1a OH HalpaBieH?

18.  Yto moka3pIBaeT TUAIIEKTpUYECKAst TPOHUIIAEMOCTh?

3agauu 17191 CaMONIPOBEPKH:



1. TOHKMI AMMHHBIA CTEP)KEHb PABHOMEPHO 3apsbKE€H € JIMHEHHOW IUIOTHOCThIO 10
MkKn/M. KakoBa cuna, neictByromas Ha Todueunbid 3apsn 10 vKn, Haxonsmuiicss BOMU3HM cpemaHeit
4acTU CTEPXHS Ha paccTosHuU 20 ¢M, MaJIOM 10 CPAaBHEHUIO C €r0 JIMHON?

2. Tpu TOHKHME MeTayuIM4YecKue IIACTHHBI, UMEIOIIME 3apsabl g, 3¢, 2q pacloJIOKEHBI
napajuiesapHo Apyr Apyry. Ilnomane kaxmon muactunsl S. HaliTu cuiy, 1eHCTBYIOIIYIO Ha CPEIHION
IUTACTUHY. DIEKTPUYECKOE TI0JIE, CO34aBAEMOE KaKOU IIJIACTUHOM CUUTATh OAHOPOJHBIM.

3. Tonkoe komab10 HeceT pacnpeneneHnblil 3apsaa 0,2 MxKi. OnpenenuTs HaIpPsS’KEHHOCTh
JNEKTPUYECKOTO IOJIS, CO34aBAEMOI0 PaclpeAeIEHHbIM 3apsioM B TOYKE, pPAaBHOYJAJIEHHOM OT BCEX
TOUYEK KoJbla Ha paccrosiHue 20 cMm. Paguyc konbua 10 cm.

4, [ap pamguycom R = 10 cM 3apspkeH paBHOMEPHO ¢ 00bEMHON TIOTHOCTHIO 10 HKi/m.
[Tonb3ysice Teopemoii ['aycca, onpenenuTs: 1) 3aBUCHMOCTb HANPSKEHHOCTH 3JIEKTPOCTATUUYECKOIO
noinst E kak ¢GyHKuMM paccTosHMS ' OT LIEHTpa IIapa; 2) paccuuTaTh 3HAYCHHE HaNpsSHKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJsI Ha PAcCTOSHUM T = 6 CM OT IEHTpa mapa; 3) MOCTPOUTh Tpaduk
3aBucuMOocCTH E(r).

S. Ha nByX KoakcHMalbHBIX OECKOHEUHBIX IMIMHIpax paaumycamMu R m 2R paBHOMepHO
pacripe/iesieHbl 3aps/ibl ¢ TOBEPXHOCTHBIMU IUIOTHOCTSMU G1 U G2. Tpedyercs: 1) ucnons3ys teopemy
['aycca, HallTH 3aBHCHMOCTH HAINPSDKEHHOCTH AJIEKTPHUECKOTO0 KaK (DYHKIMIO PAcCTOSIHUS OT OCH
LWIMHAPOB; 2) BBIUMCIUTh HANPSIKEHHOCTh B TOYKE, Y/AaJCHHOM Ha pacCTOSHUE I' OT OCH LIWJIMHPOB;
3) moctpouTts rpaduk 3aucumoctu E(r). [Tpussats 61 = 6= 60 uKi/m 2; 6, = - 6, r = 3R.

6. Toueunsle 3apsinbl q1, (2, J3 PACHOJIOKEHBI B BEPIINHAX MPABUIBHOTO TPEYTOJIbHUKA CO
CTOpOHOH a. ONpeneuTh SIHEPTUIO ITON CUCTEMBI 3apsJI0B.
7. JIBe KOHIIeHTpUYeckue MeTaiuinueckue cepsl pagumycamu Ri=15 cm, Ry=30 cm umerot

sapsabpl Q1=-0,2 uKi, Q=0,4 vKn. BbluuciauTe mNOTEHIMAN 3JIEKTPUYECKOTO TIOJIE B TOYKAX,
ynan€HHbIX oT neHtpa cdep Ha paccrosaue L1=10 cm, Ly;=20 cm, L3=40 cm. M300pa3uts rpadudecku
3aBUCHUMOCTH TIOTCHITMAJIA OT PACCTOSHUS OT IIEHTpa cdep.

8. Tonkas kBajpaTHas paMKa PaBHOMEPHO 3apspKEHA C JIMHEWHOW IUIOTHOCTHIO 3apsja,
pasHoit 200 nKi/m. OnpeenuTh TOTEHIMAT MOJISl B TOUKE MEPECEUCHUS TUaroHaje.
9. [Inockuil BO3YIIHBIM KOHAEHCATOP MEKTpoeMKOCThIo 1,11 HD 3apsikeH 10 pa3HOCTH

noreHuuanoB 300 B. Ilocnme OTKIOYEHHS OT HMCTOYHMKA TOKA PACCTOSHUE MEXIY IUIaCTUHAMU
KOHJIeHcaTopa ObUIO yBenudeHo B 5 pa3. OmpenenuTs paOOTy BHEIIHUX CHJI MO Pa3BHXKEHUIO
TUTACTHH,

10.  Mexay miacTMHaAMU IJIOCKOTO KOHJIEHCATOpa, 3apsKEHHOT0 0 Pa3HOCTH NOTEHIIMAIOB
600 B, HaxomuTcs aBa CJI0SI TUDJEKTPUKOB: CTEKJA TOJIIMHOW 7 MM W 30OHUTA TOJIIMHON 3 MM.
ITowae Kax/I0# MIACTHHBI KOHIeHcaTopa pasHa 200 cM?. HaifTH 271eKTpOeMKOCTh KOHIGHCATOPa H
naJieHue HAPSOHKEHHS B KaXKJIOM U3 CIIOEB

11.  PaccrosiHMe MeXy IJITACTUHAMU IUIOCKOTO KOHJEHcaTopa coctasiser 5 mm. Ilocne ero
3apsIKK 10 pasHocTy nmoteHuanoB 500 B Mexy muiacTiHaMu KOHJIEHCATOpa BABUHYIIN CTEKIISTHHYIO
WIacTUHKY (€=7). OmnpenenuTh AUINEKTPHUUECKYIO BOCHPUUMYMBOCTD CTEKJIa U IMOBEPXHOCTHYIO
TUTIOTHOCTB CBSI3aHHBIX 3aps0B Ha CTEKJISTHHOM TUTACTHHKE.

12,  Pa3HOCTh MOTEHIMAJIOB Ha IIACTMHAX IIOCKOTO KOHJAEHCATOpa ¢ TUAJIEKTPUKOM paBHA
500 B, paccrosnue mexnay miaactuHamu 10 mxm. OmnpenenuTs 0OBEMHYIO IIOTHOCTH 3HEPTUU
KOHJIEHCATOPA.

9) IMocToAHHBII 2JIEeKTPUYECKHIT TOK.

Bonpocsl 11 caMOnpoBepKHU:

1. YTo Takoe INEKTPUIECKUI TOK?

2. Yro Takoe cuia TOKa, IJIOTHOCTh TOKA, SJEKTPOABMKYIIAs CHIIA, TaJJICHUE HaIPSKEHUS
Ha y4acTKe Lenu?

3. 3anumute 3akoH OMa J1s1 OAHOPOHOTO U 111 HEOJHOPOAHOIO y4acTKa LIETIH.

4. Yro Takoe COMPOTUBIICHNE YIaCTKa IIETH, YACTHHOE COMPOTUBIICHHE, TIPOBOAMMOCTH?
S. Cohopmynupyiite 3akonbl Kupxroda.

6 Uro Takoe paboTa 3JIeKTPUUECKOT0 TOKA, MOIIHOCTb, BbIIesieMas B IPOBOIHUKE?

7 Cohopmynupyiite 3akon Jxoynsa-Jlenna.



8. Yemy pasen KIIJ] ucrounuka toka?

3agaum 1015l CAaMOTNIPOBEPKHU:

1. JlBe Oatapen axkkymynstopoB c¢ JJIC €l=¢2=100 B wu derslpe pesucropa c
conpotuBieHusMu R1=20 Om, Ry=10 Om, R3=40 Om u R4=30 Om coenuHeHbI, KaK IMMOKa3aHO Ha
pucynke. Haiitu nmokazanue amnepmerpa. BHyTpeHHUMH CONPOTHUBICHUAMH OaTapeil akKyMyJsITOPOB
npeHeOpeyb.

2. K 3axumam Garapen akKyMyJsiTOpoB mpucoenuHeH HarpeBarenb. JJIC Oatapen paBHa
24 B, BuyTtpeHnHee conpotuienue 1 OM. HarpeBarenb, BKIFOUCHHBIN B IIETIh, TOTPEOISET MOITHOCTh
80 BT. Boruncnuts cuity Toka B uenu u KIT/1 HarpeBarenst.

3. 3amryHTHpOBaHHBIN ammepMerp usMmepser Toku 10 10 A. Kakyro HanOombInyro cuiy
TOKa MOKET M3MEPHUThH 3TOT amrepMmerp Oe3 myHTta, ecnu compoTusieHue ammepmerpa 0,02 Owm, a
CONPOTHUBJICHHE IIYHTa 5 MOM?

4. Cuna ToKa B Il HM3MEHSAETCS CO BpeMeHeM N0 3akoHy I=Iy-sinot. Onpenenutsb
KOJINYECTBO TEIUIOThI, KOTOPOE BBIJICJINUTCS B NIPOBOJHUKE conporuBieHueM 10 OM 3a Bpems, paBHOE
4eTBEPTH Iepro/a, eciiu nepuoa paseH 10 c.

S. 3a Bpems 10 cekyHJ HpH pPaBHOMEPHO BO3pacTaroUleld cuiie TOKa OT HyIs [0
HEKOTOpPOr0 MakCMMyMa B IPOBOJHHMKE BbLAECIWIOCH KoiaudecTBO TemnoThl 40 k/[x. Omnpenenuts
CPEIHIOI0 CUJIY TOKa B IIPOBOJHMKE, €CIIM €r0 CONPOTUBIIEHUE paBHO 25 OM.

1 kypc. 2 cemecTp.
1) MarseTusm.
Bonpocs! 111 camonpoBepKu:

1. Cdopmynupyiite 3akoH AMIiepa.

2. CdhopmynupyiiTe NpUHIMI CYNEPIIO3ULIMH MTOJIEH.

3. Ha uto nefictByet cuna Jlopenia u ueMy ona paBHa?

4, Chopmynupyiite u 3anummure 3akoH buo-Capapa-Jlamnaca.

S. Cdopmynupyiite mpaBuiio NpaBoro BUHTA.

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

1. UYeMy paBeH U Ky/a HallpaBJIeH AUMOIbHBIA MAarHUTHBI MOMEHT KOHTYpa C TOKOM?
8. Yemy paBHa paboTa M0 NepEMELICHUIO KOHTYPa ¢ TOKOM B MarHUTHOM ToJie?

9. UYeMy paBeH MMOTOK BEKTOpPa MArHUTHOTO IOJISL YEPEe3 3aMKHYTYIO TOBEPXHOCTh?
10.  Yemy paBHa HMPKYJALUSA BEKTOPA MAarHUTHOTO MOJIS 110 3aMKHYTOMY KOHTYPY?
11.  Yemy paBHa UHIYKIUS U UHIYKTUBHOCTb TOPOMJIA M cOleHOuAa?

12. Ha uro nelictByer cuna Jlopenna u uemy oHa paBHa?

13. Cogepmaet 5 cuna Jlopenna padoty?

14.  Yto mpouCXOIUT ¢ 3apsHKEHHOM YacTULIEH B 3JIEKTPUUECKOM U MATHUTHOM IOJISAX?
15. Chopmynupyiite mpaBuiio A5 HaX0XKI€HUS HampaBieHus cuiibl JlopeHna.

16.  Kakue BemecTBa Ha3bIBalOT MarHeTUKaMu?

17.  Yrto noxa3pIBacT MarHUTHasi BOCHPUUMUYUBOCTb?

18. B uem 3akito4aeTcst MarHUTHBINA THCTEpe3nC?

19.  Yro Takoe Touka Kropu?

20.  Cdopmynupyiite 3akoH Kropu-Beiica.

3agaum 1J151 CaMONIPOBEPKU:

1. beckoHeyHO AMTUHHBIN TOHKUI MTPOBOAHUK ¢ TOKOM 50 A nmeet u3ru6 paguycom 10 cm.
Omnpenenuth B Touke O MarHUTHYIO UHAYKIIHIO TTOJISI, CO3/JaBAEMOTO STHM TOKOM.

2. Haiitu HanmpspkeHHOCTh MArHUTHOTO TOJISE HA OCH KPYTrOBOTO TOKa Ha PacCTOSHUU 3 ¢M
OT ero mIockocTu. Pagnyc koHTypa 4 cM, TOK B KOHTYpe 2 A.

3. ITo ToHKOMY ITPOBOJIOYHOMY KOJIbILy T€4YeT TOK. He M3MeHsst CuIlbl TOKa B IPOBOJIHUKE,
emy npumamu (opMmy KBaapara. Bo CKompkO pa3 W3MEHHMJIAch MarHWUTHAas WHAYKIHUS B IEHTpE
KOHTYypa?



4. Ilo Tonkomy mnpoBoay B Buae koapua paguycom 20 cMm Teuer Tok 100 A.
[TepneHAUKYISIPHO TIOCKOCTH KOJIbIIa BO30YXKIIEHO OJIHOPOJHOE MArHUTHOE ToJie ¢ MHAyKuuer 20
MTu. Haiitu cuity, pacTArMBaroIyro KOJIbLO.

5. ToHkuil TpoBOA B BHUIE AYTrU, COCTABJISIONICH TpPEeTh KOJbLa paguycoM 15 cwm,
HaXOJUTCS B OJHOPOJHOM MarHUTHOM moisie ¢ uaaykuueid 20 mTu. Ilo mpoBony teuer Tok 30 A.
[TnockocTh, B KOTOPOH JIEKUT Ayra, HEPIEHIUKYIIAPHA JIUHUAM MAarHUTHOW MHAYKIUH, U TIOABOJAINE
IIPOBOJA HaXOoAATCs BHE 1ouisl. ONpenenuTs CUly, AEUCTBYIOLIYIO Ha IPOBO/.

6. Topoun xkBaapatHoro ceuenusi cogaepxkut 1000 ButkoB. HapyxHbiii nuameTp Topouaa
paBeH 40 cm, BHyrpeHHu#Hl - 20 cMm. HailTu MarHuTHBIH NOTOK B TOpPOMJE, €CJIM CHUJIAa TOKa,
npoTekaromero mno obmorke, paBHa 10 A. VYuecTb, YTO MAarHUTHOE TIOJ€ BHYTPU TOpPOMJIA
HEOJITHOPOJIHO.

7. KoakcuanpHblii kKabenp npeacTaBisieT co00M UIMHHYIO METANINYECKY0 TOHKOCTEHHYIO
TpyOKy pammyca 10 MM, BIOJIb OCH, KOTOPOW PACIIONOKEH TOHKHM MpoBoJ. CHIIBI TOKOB B TpyOKe U
IIPOBOJIC PaBHbI, HAIIPABICHUSI UX MIPOTHBOIOIOXKHBI. ONpelenTh MArHUTHYIO HHAYKIHUIO B TOYKaX,
yIaJeHHBIX HAa PAcCTOSHUSA 5 MM U 15 MM OT ocu kabes, eciu cuia Toka pasaa 0,5 A.

9. [IpoToH, nmpoiins yckopstoulyto pa3HocTs noteHuuanos 800 B, BiaeraeT B CKpelIeHHbIE
nox npsMeiM yriaoMm MarHuTHoe (50 mTi) u anexktpuueckue nons. OnpeaenuTh HanpsKEHHOCTb
3JIEKTPUUECKOTO OIS, €CIIM MIPOTOH JABUXKETCS B CKPELICHHBIX MOJISX MPAMOIMHENHO.

10. DNeKTpOH B OAHOPOJAHOM MarHuTHoM Tmosie ¢ uHaykunued 0,1 Tn nBmwxkercs 1o
OKpYXHOCTH. HaiiTu cuity 5KBUBaJIEHTHOTO KPYTrOBOT'O TOKA, CO3/JaBAEMOT0 JIBHKEHUEM 3JICKTPOHA.
11. DONEeKTpOH JBHWXKETCS B OJHOPOJAHOM MarHUTHOM mnone ¢ uHaykauedt 0,1 To

NEPIEHIUKYIIAPHO JIMHUAM MHIYKUUH. ONpenesuTh CUily, JEHCTBYIOILYIO Ha 3JEKTPOH CO CTOPOHBI
0JIs1, €CJIN PAauyC KPUBU3HBI TpaekTopuu paseH 0,5 cM.

12. Onpenenuth YacTOTy JapMOPOBOM MpELECCUU BJICKTPOHHOW OpOUTHI B arome,
HaXOJIAIIEMCS B MATHUTHOM T10JI€ 3eMJIM, MarHUTHAsI HHAYKIHUS KoToporo paBHa 50 Mk T
13. Ha oaun arom 3keje3a B He3anoJHEHHOW 3d-000J04Yke MPHUXOAUTCS YEThIpe

HECHapeHHBIX 3JIeKTpoHa. ONpenennuTh TEOPETHUECKOE 3HAUEHHWE HAaMarHWYEHHOCTH JKeJe3a IpU
HaCBILICHUH

14.  BucmyToBBIM MIAapUK paguycoM | cM IOMEIIEH B OJHOPOJHOE MarHUTHOE IOJIE C
unayknuei 0,5 Tn. OnpenenuTs MarHUTHBIE MOMEHT, IPUOOPETEHHBINH IIAPUKOM, €CIIM MarHUTHas
BOCIIPUMMYHMBOCTh BUCMYTa paBHa -1,5 10,

2) JJIEKTPOMArHMTHasi HHAYKIUs. Y paBHeHus MakcBeia.

Bomnpocsl 11 camonpoBepKu:

1. 3anumuTe 3akoH MHAyKuuu Papaznes-Makcpeia.

2. Cdopmynupyiite npasuio Jlenua.

3. B uem 3akimrouaercs sBIEHUE CAMOMHIYKIIUNA?

4. Yemy paBHA SHEPrUsi MarHUTHOTO TOJISI?

S. Yemy paBHa 00BbEMHAS TNIOTHOCTh MArHUTHOT'O 110J1s17

6. UTto Takoe TOK cMeleHus?

7. 3anumure M MpoaHaNu3upyiite ypaBHeHMs MakcBemna B auddepeHIuanbHOl |
WHTETpaJIbHON (hopmax.

8. 3anummre ¥ MpoaHaTu3upyiTe ypaBHeHNss MakcBesua B MHTErpainbHoOi popme.

9. ChopmynupyiiTe IPpUHIUI OTHOCUTEIBHOCTH B 3JIEKTPOJMHAMHUKE.

3agauu 1719 CaMONIPOBEPKH:

1. B marnutHOe mone, maMeHsonieecs no 3akoHy B=BgCoswt, momemieHa kBaapaTHas

pamka co ctopoHoit 50 cMm, mprU4YeM HOpMallb K paMKE COCTaBJISIET C HAMPABJICHHEM MOJISI yToJ 45°,
Onpenenure 3/]C MHAYKIIMU, BOSHUKAIONIYIO B pAMKE B MOMEHT BPEMEHH S5 C, €CIIU (o=4c'1, By=0,1
Thn.

2. [To nByM TiagKMM BEpPTUKAJIbHBIM MPOBOJAM, OTCTOSIIMM JAPYr OT Jpyra Ha
paccTtosiHue 1, CKOMB3UT TOJ JCHCTBHEM CHJIBI TSKECTH MPOBOJHHUK-TIEPEMbIYKa Macchl m. BBepxy
MPOBOJA 3aMKHYTHl Ha comnpoTtuBieHue R. Cucrema HaxoguTcs B OJHOPOJHOM MAarHMUTHOM TIOJIE C
UHAYKIHEW B, mepneHIuKyIspHOM IMIOCKOCTH, B KOTOPOU TMepemMerniaeTcs nepeMeruka. [Ipenedperas



CONPOTUBIICHUEM IPOBOJAOB, MEPEMBIYKA MU CKOJB3SUIUX KOHTAKTOB, & TAK)KE€ MATrHUTHBIM IOJIEM
WHAYKIIMOHHOTO TOKA, HAUTH YCTAaHOBUBIIYIOCS CKOPOCTh IEPEMBIUKH.

3. Jlokaxute C MOMOLIBIO ypaBHEeHUH MakcBeia, 4TO IIEPEMEHHOE BO BpPEMEHU
MarHUTHOE I10JI€ HE MOKET CYLECTBOBATh 0€3 3JIEKTPUUYECKOI0 TOJIS.
4. JUIMHHBIA LMIMHAPUYECKUM KOHJEHcaTtop 3apsbkaercss oT wucrouHuka c OJIC.

ITpenebperas kpaeBbIMH >PPEeKTaMU, JOKAKHUTE, YTO TOK CMEIIEHUS B JUIJIEKTPUKE, 3alOTHSIOMEM
IPOCTPAHCTBO MEXy 0OKJIaKaMH KOH/IEHCATOp, a paBeH TOKY B 1ienu ucrounnka J]1C.

3) I'apMonuyeckue KoJieOaHusA. JIeKTPUUYECKHE KOJIeOaHmsl.

Bonpocsl 11 camonpoBepKu:

1. Uro Ttakoe rapmoHuyeckoe kosnebanue? Uto Takoe mnepuon, ammiuTyna v (dasa
Kosiebanus’?

2. Urto Takoe 3aryxaromee kosiebanue? Uto Takoe aBTokosebOanue? Yrto Takoe
BBIHY)KJICHHOE KojieOaHue?

3. Uro Takoe (a3oBas CKOpPOCTb, AJMHA BOJHBI, BOJHOBOE 4YHCIO, (Da3oBbId (GPOHT,
BOJIHOBOM BEKTOp?

4. Kakue BONMHBI Ha3bIBAIOTCA MPOJOJIBHBIMU W TONEPEYHBIMHU? 3amuIIUTe BOJHOBOE
ypaBHeHue. Kak o0pa3yroTcs cTosiuue BOJIHbBI?

5. Kakas snextpuueckas 1erb Ha3bIBAETCS SIEKTPHUUECKUM KOJIeOaTEIbHBIM KOHTYPOM?

6. Kaxkue konebanust Ha3pIBaIOTCSI CBOOOTHBIMU?

7. Uro Takoe BBIHYXJACHHbIE Konebanus? YeMmy paBHa YacTOTa BBIHYKICHHBIX
koebanuii? OT 4ero 3aBUCUT YaCTOTA BEIHYXJICHHBIX KOJIeOaHUH?

8. Kakue xonebanust Ha3bpIBalOTCA COOCTBEHHBIMU?

9. Urto Ha3bIBaIOT 3aTyXaKOUIMMU KOJIeOaHUsIMU?

10.  Kakoe siBieHue Ha3bIBaeTCs pesoHaHcOM? UTO Ha3bIBaeTCsl, pe30HAHCHOW KPUBOii?

3agauu 119 caMONPOBEPKH:

1. Touka coBepiaeT rapMmoHuueckre kojebanus ¢ aMmmntyaoid 10 cM u nmepuomom 5 c.
Haiitn 1711 TOUKM MaKCHMaIIBHYIO CKOPOCTh M MAaKCUMAJIBHOE YCKOPEHHUE.

2. Onpenenure  OTHOIIEHME  KHHETUYECKOM  SHEPrUM  TOYKH,  COBEpIIArOIIen
rapMOHHUYECKHE

KoJie0aHus, K €€ MOTEHIIMATbHOU SHEPTUH.

3. B pesynbrare croxxkenus AByX KojeOaHWU, mepuoj, oxHoro u3z kotopeix 0,02 c,
nonyuatot 6uenus ¢ nepuogom 0,2 c. Onpenenute nepuo BTOPOTo CKIIAIbIBAEMOT0 KoieOaHusl.

4. Omnpenenurte AIUHY BOJIHBI, €CJIM YUCIOBOE 3HaUE€HUE BOJIHOBOIO BekTopa pasHo 0,025
ct.

5. DNIEeKTPONOoe3]] MPOXOIUT CO CKOPOCTBIO 72 KM/4 MUMO HETOJIBHXKHOTO MMPUEMHHUKA U

naeT rynok, gacrora kotoporo 300 I'm. IlpuHumas ckopocTh 3Byka paBHOW 340 m/c, ompenenure
CKa4yOK YacCTOTbI, BOCHPUHUMAEMBbII IPUEMHUKOM.

6. B Bakyyme BIONb OCHM X pacHpoOCTpaHAETCs IUIOCKas AJIEKTPOMAarHWTHas BOJIHA.
AMIUIUTYZa HaNpsHDKEHHOCTH 3JIEKTPUUYECKOTo Mojis BOJHBI cocraBisier 50 MB/M. Omnpenenure
MHTEHCUBHOCTD BOJIHBI, T. €. CPEIHIOK dHEPTHUI0, IPOXOAILYIO 33 €IUHUILY BPEMEHH YEPE3 €AUMHUILY
MOBEPXHOCTH.

7. KonebarenbHblii KOHTYp COCTOMT U3 KOHAeHcaropa emkocth C, KaTylku
UHAYKTUBHOCTH L c mpeHeOpeXxuMo MajlbiM CONpPOTHBJICHHEM U Kitoda. [Ipu pa3oMKHYTOM Kiltoue
KOHJIEHCATOp 3apsiinin 10 HanpsbkeHus Um u 3aTeM B MOMEHT t = 0 3aMKHyH kimtod. Haiitu: a) Tok B
KOHType Kak ¢yHkiuio BpemeHu I(t); 0) DJIC. caMOoMHAYKIMHM B KaTylIKe B MOMEHTHI, KOTJa
AJIEKTpUYECKasi JHEPTUsl KOHJEHCATOPA OKA3bIBAETCSI PABHOM dHEPIUU TOKA B KaTyIIIKE.

8. B konType ¢ eMkocThi0 C M HHIYKTUBHOCTBIO L MPOMCXOJAT CBOOOAHBIE 3aTyXarOMIHe
KoJIeOaHus, IPU KOTOPBIX TOK MEHSETCSI BO BPEMEHH I10 3aKOHY | = Ime ™S Hajtru HalpspKEHUE Ha
KOHJIEHCATOpPE B 3aBUCUMOCTH OT BPEMEHHU U, B YaCTHOCTH, B MOMEHT t = 0.

9. Ha ckojbKO MpOIEHTOB OTJIMYAETCS YacToTa ® CBOOOJIHBIX KoJeOaHWIl KOHTypa ¢
100poTHOCTHIO Q = 5 OT coOCcTBEeHHOM YacTOThl ®0 KoJebaHuit ITOr0 KOHTypa?



10. B konebGaTenpHOM KOHTYpe MHIYKTUBHOCTh Karymku L = 2.5 MI'H, a emkoctu
koHaeHcaTopoB C1 = 2 Mk® u C; = 3 Mx®d. Kongencaropsl 3apsaauiu 10 HanpsokeHus U = 180 B u
3amkHynu kimou K. Haiiti: a) mepuon coOCTBEHHBIX KoyieOaHWi; 0) aMIUTMTYAHOE 3HAUYEHHE TOKa
yepe3 KaTyliky.

4) BouinoBas onTuka-1.

Bomnpocsl 11 camonpoBepKu:

Cdhopmynupyiite npunun [ roirenca.

YT0 Takoe KOrepeHTHbIE BOIHBI?

Urto Takoe onTuyecKkas pa3HOCTh Xoj1a?

3anuuImTe yCiaoBUS MAaKCUMyMa U MUHUMYMA.

Onwumure npunmn padbotel naTepdepomerpoB Maiikenscona u @adpu-Ilepo.

3agaum 115l CAaMOTNIPOBEPKHU:

1. Paccrosinne mexnay 5-m u 25-M konbuamu HproToHa paBHO 9 MM. Pagmyc KpuBU3HBI
auH3bl 15 M. Halltu 1iuHYy BOJIHBI MOHOXPOMATHYECKOTO CBETa, MNAJArOUIEr0 HOPMAJIbHO Ha
ycTtaHOBKY. HaGumroieHre mpoBoiMIOCh B OTPAKEHHOM CBETE.

2. B ombite IOHra BHauane Oepercs cBeT ¢ AnuHOM BoiHbl 600 HM, a 3aTeM C JPYroi.
KakoBa yiHa BOJTHBI BO BTOPOM CITydae, €CiH 7-5 CBETJIas 1MoJIoca B IEPBOM ciydae coBmazaer ¢ 10-i
TEMHON BO BTOPOM.

3. [Tpu 3amonHEHUN HaXOSAIICHCS HA ITyTH OJHOTO M3 MHTEPPEPUPYIOIINX JIydei MyCcTOn
TpyOKu anmuHON 5 cMm kucinopoaoMm (n;=1,000271) mpoucxoaut cmemieHue HHTEepPEPEeHINOHHBIX
nosioc. Kakyio TOJNIMHY JOKEH UMETh KOMIIEHCUPYIOUIUHM CTEKISHHBIA KIMH ¢ ny=1,5 Ha nyrtu
BTOPOTO JIy4a, 4TOOBI BOCCTAHOBIJIACH NIEpPBOHAYANIbHAS KapTHHA?

5) BoanoBasi onTuka-2.

Judpakuus ceera. [Ipunnun [roiirenca-®dpenens. Meton 3o @penens. udpakimuoHHas
pemerka. Paspematomniast cnocodHocTs. [lonspusanus csera. JIuneiiHas, KpyroBast ¥ 3JUIMITHYECKAs
nossipu3anuu. EctecTBeHHbIl cBeT. JlBoitHOe nydenpenomuienue. llonspusanus cBeta npu JBOHHOM
nyuenpenomiienud. [lonspuzammonnsie mpubopel. 3akoH Mamoca. Bpainenue miocKocTH
MOJIIPU3aLUHU B KPUCTAJUINYECKUX TEaX.

Bomnpocsl 11 camonpoBepKu:

Chopmynupyiire npunmun [ toiirenca-Openens.

B uewm 3akmtouaerca meron 30H Openens?

Yro Takoe qu(paKknOHHAs perieTKa?

Onumure AMPpakKio Ha TPOCTPAHCTBEHHOM pelIETKe.

3anuumTe yCiIoBUSl MAaKCUMyMa U MUHUMYyMa.

UYro Takoe Mmoyiipu30BaHHBINA CBET?

Cdhopmynupyiite 3akoH  Maoca.

Cdopmynupyiite 3akoH bproctepa.

B uem 3akmnrouaercs sBI€HUE MOISPU3ALMY ITPU IBOMHOM JTy4eNpEIOMICHUN?

B uem 3axmouaercs addext Dapanes?

3aga4u 1719 CaMONIPOBEPKH:

1. Ha nudpakunonHyro pemeTky HOpMalbHO MajgaeT MydoK cBeTa. YeMmy oJKHA OBITh
paBHA MOCTOSHHAS AU(PPAKIIMOHHON pEIIeTKH, YTOObI B HAaNPaBICHUN 41° cormamu MaKCUMYMBbI JIBYX
muaul 656,3 HM u 410,2 HM.

2. Onpenenuts panuyc TpeTbel 30HBI DpeHens, €ClM PACCTOSIHUE OT TOYEYHOIO
uctoyHuka ceera (A=600 HM) 70 BOJHOBOM IMOBEPXHOCTH U OT BOJIHOBOM MOBEPXHOCTH /0 TOYKHU
HaOJro1eHUs paBHO 1 M.

3. Ckonpko MTpUXOB Ha | MM colepXuT JudpaKIUOHHAs pelleTKa, eciau THpu
HOPMaJIbHOM TMaJIeHUM MOHOXpoMaTudeckoro cpera (A=0,6 MKM), MakCUMyM IISTOTO IOpsJIKa
orknosen Ha 18°.

4. [TnockocTu mpomyckaHus IBYX HHMKOJEH 00pasyloT yroi 30°. B KaxaoM HHKOJE
noryomaercst 10 % mamaromero cBera. OnpenenuTh: a) BO CKOJBKO pa3 0OCiabseTcs CBET IMOCIe

agkrownE

CoNo~WNE



MPOXOXKACHUS Yepe3 MOJIIPU3aTop 0) BO CKOJBKO pa3 OCIa0IseTcsl CBET MOCIEe MPOXOXKICHUS depes
aHaAJIM3aToP; B) HAa KaKOW yroJ clielyeT NOBEpHYTh aHaIN3aTOpP, YTOObI Yepe3 HEro CBET HE MPOXOAN?

o. Yron Mexay IIIOCKOCTSIMU MPONYCKAHUS MOISPU3aTOPa U aHAJIU3aTOpa PaBEH 45°. Bo
cxom;gm pa3 YMEHBIIUTCS UHTEHCUBHOCTH CBETA, BBIIIE/IIECTO U3 aHAIU3AaTOPA, €CIU YTOJI YBEITUYHUTh
10 60°.

6. VYron bprocrepa npu mageHuu cBeTa U3 BO3AyXa Ha KpUCTANT KAMEHHOW COJIM paBeH
0
S57°. OnpenenuTh CKOPOCTh CBETA B 3TOM KPUCTAJLIE.
6) B3aumoaeiicTBHe cBeTa ¢ BeIECTBOM.

Bonpocsl 11 camonpoBepKu:
Uto Takoe aucnepcus ceeta?
B ueM 3akitouaeTcst aneMeHTapHast JIEKTPOHHAsL TEOPHUS TUCTIEPCUN?
Uto Takoe noryoiieHue cera?
Cdhopmynupyiite 3akon byrepa-JlamGepra.
. Chopmynupyiite 3akoH Panest.
3agaum 1J1s1 cCaMONIPOBEPKH:
1. [Ipy mnpoxokIeHuu B HEKOTOPOM BEIIECTBE MYyTH X HMHTEHCHBHOCTh CBETa
yMeHblmiIach B 3 pasa. Omnpenenure, BO CKOJBKO pa3 YMEHBIIUTCS MHTEHCHUBHOCTH CBETa MPHU
MPOXOXKACHUU MYTH 2X.

orwdPE

2. Onpenenure KOHIEHTPAITUIO CBOOOIHBIX IJICKTPOHOB HOHOCHEPHI, €CITH JIsI PAAHOBOIH
¢ yactoToit 97 MI'1 ee nmokazarens npenomiienus 0,91.
3. [lokazarenb mperaoMIIeHHUs s KPacHOIO CBETa B CTEKJE (TsDKenbld (UIMHT) paBeH

1,6444, a nns guoneroBoro - 1,6852. HaiiTu pa3Huily yriioB mpeioMJICHHUS B CTEKJIE TaHHOTO COpPTa,
€CJIM YIroJl NaJICHUS PaBeH 80°.

4, [Tokazarens morsiomeHus: 1ia3mbl KpoBu paBeH 0,836 eml. Kaxas TOJIIMHA CJIOA
IJ1a3Mbl KPOBU YMEHBIIAET HHTEHCUBHOCTD MAJA0IEro cBeTa B 3 pasza?

7) H3nyyeHue yepHOro Teja.

Bomnpocsl 118 caMonpoBepKu:

1. UYro Ha3bpIBacTCA TEIUIOBBIM U3JIy4€HHUEM?

2 [lepeuncnure 0COOEHHOCTH TETJIOBOTO U3JIyUEHUSI.

3. Urto Takoe abCOIIOTHO YepHOE TeJ0?

4 Chopmymupyitite 3akon Kupxroda, 3akon Credana-bonpiiMana u 3aKoH CMeENICHUS
Buna.

5. B uem ¢uznuecknii cmpica yauBepcanbHoi GyHkimnu Kupxroda?

6. KakoB (¢usnyeckuii cMmbici MOCTOsSSHHOM G B 3akoHe Credana-bonbimMana u Am B
3aKoHe cMelleHust Buna?

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

3agauu 1719 caMONPOBEPKU:

1. Temnepartypa BepxHux cnoes 3Be31bl Cupuyca 10 kK. Onpenenuts moTok 3HEpruw,
M3JIy9aeMOM ¢ TIOBEPXHOCTH IO b0 1 KM 9TOif 3BE3IbL.

2. Kakyto momtHocTh n3nydenus umeet Connie? M3snyuenne ConHila cuuTaTh OIM3KUM K
m3nyyennto AYUT. Temneparypa noBepxHoctu conHua 5800 K.

3. MomHOCTh HM3IydyeHUs] pacKaJeHHOW MeTajumueckoil mnosepxHoctn 0,67 kBT.

Temneparypa nosepxHoct 2500 K ee mnomans 10 oM. Kakyro MomHoCTh u3inydeHust umena Obl 3Ta
MOBEPXHOCTh, €cii Obl OHa OblTa abcomoTHO uepHOH? HailTw OTHOIIEHHE SHEePreTUYecKux
CBETUMOCTEHN 3TON MOBEPXHOCTU M a0COJIIOTHO YEPHOI'O Tela IPU JaHHOU TemIepaType.

4. Ha ckonpko ymenbpmmres Mmacca CoiHIa 3a Tof BCIEACTBHE HM3Iy4deHHs? 3a Kakoe
Bpemss macca Comnna ymenemutcs Basoe? Temmeparypa moBepxHoctu Comama 5800 K. Ero
U3ITy4YEHUE CUNTATh MIOCTOSHHBIM.

5. Ha kakyro [nuHy BOJIHBI MPUXOJUTCS MAKCUMYM CHEKTPAIbHOM IUIOTHOCTH
HHEPreTUYECKOM CBETUMOCTH aOCONIOTHO YEpHOrO Tela, HUMEIOIIEro TeMIepaTypy, pPaBHYIO
Temmeparype 37 °C genoBedeckoro Temna?

8) B3aumozaeiictBue (POTOHOB € JJIEKTPOHAMHU.



Bomnpocs! 118 caMmonpoBepKu:

1. ChopmynupyiiTe KBaHTOBYIO rumnote3y [lnanka.

2. Haiite onpenenenue BHemHero Gotodddexra.

3. Uto Takoe TOK HACHIIICHUS U 3aJIep>KUBaloIee HANpsKeHe?

4. Cdhopmynupyiite 3akonb! hoTodddekra.

5. Kak ¢ momorpto ypaBHeHHne DifHIITEeHA 00BsACHUTD 1 1 2 3akoHbI (hoTodPdexra?

6. Kakue xapakrepuctuku (OTOHA OMPEACNSAIOT €ro BOJHOBBIE W KOPIYCKYJISIPHBIC
cBoicTBa’?

1. ®oToH ¢ UIMHON BOJMHBI | MM paccesyicss Ha CBOOOIHOM DJIGKTPOHE IMOJ YIJIOM 90°,
Kaxkyro gomto cBoeii sHepruu (OTOH Iepeaalt IeKTPOHy?

2. Kakas nonst sHeprum ¢oToHa pacxoayercss Ha paboOTy BbIXoJa (OTOIIEKTPOHA, €CIIU
KpacHas rpanuna ¢porodddexra 307 HM, a MaKCUMalIbHAsE KHHETHYECKast SHeprus 1 sB?

3. ®oton ¢ suHepruen 0,4 mMdB paccesuica mon yriom 90° Ha cBOGOIHOM 3JIEKTPOHE.
OnpenenuTb SHEPTUI0 PACCEIHHOTO (OTOHA U KUHETUYECKYIO SHEPTHUIO JIEKTPOHA OTIAuu.

4, Haittn nocrosinnyro [limanka, eciam M3BECTHO, YTO AJIEKTPOH, BBIPHIBAEMBIM U3 METAJIA

CBETOM C YacTOTOM 2,2-1015 I'n, 3angepkuBaeTcsi pa3HOCThbIO MOTEHIMAIOB 6,6 B, a BbIpbIBacMbIi
CBETOM C 4acToToi 4,6- 10T 3a/IepKUBACTCSA PA3HOCTHIO MOTEHIUANOB 16,5 B.

5. B Bakyyme HaxomdTcsa JBa KalbIMEBBIX DJEKTPOJa, K KOTOPHIM MOJKIIOYECH
koHseHcaTop éMkocThio 4000 nd. [Ipu muTenbHOM OCBEIIEHUH KaToa MOHOXPOMATUYECKUM CBETOM
¢ anuHHOM BoiHBI B 300 HM (DOTOTOK MeX Ay 3JIEKTpOIaMH, BO3HUKIIUI BHAYaje, MpeKpaIiaercs, a Ha
KOHJICHCATOPE YCTaHABJIMBACTCS AJIeKTpudeckuili 3apsn. «KpacHas rpanuna» ¢orodddexra s
kanpiss 450 uM. OmnpesenuTe yCTAHOBUBILMIICA 3apsj KOHAEHCATOpa. EMKOCTBIO CHCTEMBI
AIIEKTPOAOB pEeHEOPEUb.

6. @oTOH ¢ [JIMHHOM BOJHBI, COOTBETCTBYIOIIEH KpacHOoW rpanune ¢otodrddexra,
BBIOMBAET AJICKTPOH U3 METALIUYECKOMN IJIACTUHKH (KaTO/a), HaXOMSIIErocsl B COCy/e, U3 KOTOPOTro
OTKa4aH BO3AYyX. DJEKTPOH PAa3TOHSIETCS OJHOPOAHBIM DIEKTPUYECKUM IOJIEM HAIMPSKEHHOCTHIO
5-10* B/m. Jlo kaxoii CKOPOCTH 3JICKTPOH PA3rOHUTCS B ATOM II0JIe, TPOJIETEB MYTh 510" M.
PenstuBuctckue 3pPexTrl HE YIUTHIBATS.

9) BoJiHOBEBIE CBOICTBA YACTHIIL.

Bomnpocel 11 caMoOnpoBepKHU:

Cdopmynupyiite runoresy ae bpoiins

Chopmynupyiite 1 3anummTe COOTHOIIEHUE HeompeneneHHocteil [ 'eiizenbepra.
3anummTe CTallMOHapHOE U BpeMeHHoe ypaBHeHus [lIpeaunrepa

Uro ompenaensieT KBaapaT BOIHOBOM QyHKIIUN?

MoskeT 1 yacTUIla HaXOJUTCS Ha JHE MOTEHIIUATLHON SIMbI?

Kakumu cBolicTBaMu MUKPOUYACTHI] 00YCIOBIEH TYHHENbHBIN 3 dexT?

Uto Ha3pIiBaeTCs TJIaBHBIM KBAaHTOBBIM 4HciIOM? Kakoe cCOCTOsIHHE aTomMa Ha3bIBACTCS
BO30Y>KICHHBIM?

3agaum AJsl cCaMONIPOBEPKM:

1. B mpsmoyroipHON MOTEHUIMANbHON siME MUPUHON | ¢ aOCOMIOTHO HENPOHUIIAEMBIMH
crenkamu (0<x<l) maxomuTcs wactuma B COCTOSHHMU n=4. HaillTh BEpOATHOCTH MECTOHAXOXKICHUS
qacTullel B oonactu 1/3<x <L

2. [Ipeanonarasi, 4TO HEONPEACICHHOCTh KOOPAWHATHI JBIDKYIIEHCS YaCTHIBI paBHA
neOpOIeBCKON JITUHE BOJHBI, ONPEIEIUTh OTHOCHTEIBHYIO HETOYHOCTH Ap/p HUMITyIbca 3TOM
BEJTNYUHBI.

3. KoaddutimeHT mpoxoxk1eHus: 2IeKTPOHOB Yepe3 HU3KUI MOTEHITMANIbHBIN Oapbhep paBeH
koa(urmenty orpakenus. OnpeneanuThb, BO CKOJIBKO pa3 KHHETHYECKAss SHEPTHS DJIEKTPOHOB OOJIBITIE
BBICOTHI TOTEHIIMATLHOTO Oapbepa.

NookrwnpE

BoinosiHeHue pacyeTHO-Tpaduyeckoi padoTsl

Pacuerno-rpaduueckas padora (PI'P) - camocrositenbHas muchMeHHass paboTa CTyJeHTa, B
OCHOBE KOTOPOM JIEKHUT pPEIICHUE CKBO3HOW 3a/lauM, OXBAaThIBAIOIIEH HECKOJIBKO TEM AMCLMILIMHBI U
BKJTFOYATOIIEH OCYIIECTBICHUE PacueTOB, 000OCHOBAHUMN U BBHIBOJIOB.



PI'P TpeOyioT 3HaHMN MO cpa3y HECKOJIbKHUM IUCLHMIUIMHAM, a TaKKe yMEHHE paboTarh C
npodeccuoHanbHOM TUTepaTypoid, TabIUIIaMH, aHATU3UPOBATh JaHHBIE.

PI'P ngomkHa TpEACTaBIATH COOOW €IMHYIO CBS3HYIO IIETMIOYKY U3 THCHMEHHBIX
YMO3aKIIOUeHUH U MaTEeMAaTUYECKUX PACUETOB, KOTOPHIE MPUBOJIAT K PEIICHUIO TpaduiecKor 3a1auu.
B cocraB paboTel BXoAsaT (OPMYIMpOBKA 3alaHUS, HWCXOAHBIC JaHHBIC. 3aTeM MPUBOJIST
MPAKTUYECKHUE PEIICHUS, UCXO/S U3 PAlMOHATBLHOCTU WX MPUMEHEHUS, B 3aBEPIICHUH MMHUIIYT BHIBOIBI
10 3a/1a4e, aHajau3 HHPOPMAIUH, OTPAKEHHOM B BHIEe TpadUKOB, JUarpaMM, pUCYHKOB. TEKCT JOHKEeH
ObITh HamucaH 0e3 rpaMmaTH4ecKux ©u opdorpaduuecknx ommubOok. Ilpomecc coszmanus padOThI
MmoJipa3ymMeBacT Takke O(OpMIIEHUE THUTYIBHOTO JIMCTA, OTJIABJICHHS, CIHHUCKA JIUTEPATyphl, U
pacinpoBKy BCEX TEPMHUHOB U CUMBOJIOB, KOTOPBIE UCIIOJIB30BaHbI B PEIICHUU.

Yactu PI'P:

1) OnucarenpHasi 4YacTh HAYMHAETCS C TOSCHUTENIBHON 3alUCKU-BBEICHUS, Te
000CHOBBIBAIOTCSI API'YMEHTHI B T0JIb3y 3HAUMMOCTHU 3TOU 3a/1ayul IJisl MPAKTUYECKOMN JIESITEIbHOCTH -
MIPOU3BOJICTBA U T. A. Jlanee uaer HayyHas Teopus, OCHOBHbIC 3aKOHBI, MOJIENIN U TEPMUHBI, KOTOpbIE
HYKHBI [Tl pELICHUSI.

2) B ananutnueckoil yactu ectb (QOpMYIMpPOBKA 3a/laHUA U XapaKTEPUCTUKA OOBEKTa
MCCJIEI0OBaHMS. 3]1eCh CTYJCHT IMPOBOJUT MAaTEMAaTHUYECKHUE PacueThl W JelaeT BCE HEOOXOIUMBIC
rpaduku, cxembl. Bce manHbIe Mony4aroT rpadguueckoe oToOpaxkeHue.

3) BbIBOIBI TOAPA3yMEBAIOT CAMOCTOSITENLHBIE PACCYKICHHUS 00yYaroIIerocsi o mporecce
pellleHus 3aJjaud M ee pe3yibTarax, OIeHKa pe3yJlbTaTOB, UX PEATMCTUYHOCTH, NIPUMEHHUMOCTH B
JKU3HH, a TAK)KE PEKOMEH/IAllUHU.

PacuetHo-rpadguyeckas padora Ne 1
«®u3dnyecKue 0CHOBBI MexaHUKU. Moieky/sipHas pu3nKa U TepMOJINHAMHUKA.
JuektpocTaTuKa. [10CTOAHHBIN JIEKTPUYECKHIT TOK»

3amanue Nel
Paanyc-BekTop MaTepuanibHON TOYKH OTHOCHTEIBHO Hauaia KOOPJIMHAT U3MEHSETCSI CO BPEMEHEM 110
3aKOHY 7 = btl + ct?].

1. HaWTH ypaBHEHHE TPACKTOPUH JIBIKEHUS TOUKH;
2. nocTpouTh rpaduk TpaekTopuu ToukH B ipomexyTok Bpemenn ot t =0 no t, =5,¢;
3. OTIPEACTUTH MOy CKOPOCTH TOUYKHU B Hauaie KOOpAUHAT (XO, yo) ;
4. OTIPEACTUTh MOJIYJIN TaHTEHIIMAILHOTO, HOPMAJTBLHOTO U MOJHOTO YCKOPEHUN TOYKU B Hadale
KOOPAMHAT (Xo =0,Y, 20);
S. OTIPENICTUTh PAINYC KPUBU3HBI TPAEKTOPUH TOYKU B Hayajae KOOPIUHAT (XO, Yo ) ,
UucnoBble 3HaYEHUS TApaMETPOB AJIsl PELLIEHUS 3aJaud He0OX0IMMO B35Th U3 TaOIMIbI 1.
Tab6muna 1
No BapuanTa 1 2 3 4 5 6 7 8 9 10 11 12 13
b, m/c 10(20]115]10|15|20 25|10 | 25| 15 2,5 2,0 2,5
c, m/c” 20011015 |15]20|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 4,0
c, m/c” 25110/30(20|30]30]10]| 35|20 35 3,0 4,0 5,0
3ananue Ne2
TBépaoe Teso BpalaeTcst BOKPYT HEMOBIKHOM ocn Z 110 3akoHy: @ =a -t —Db 12,
1. KaKOB XapaKTep JBHKEHHUSI 3TOTO Tena?
2. OTIpeICNTUTh MOAYJIH YIJIOBOM CKOPOCTH (¥ W YIJIOBOIO YCKOPEHMs & Tela, MOJIHOE YHCIIO

o6opotos N , coBepménnbix Tenom 3a Bpems t, =5,c;

3. OIpeaAciinTb MOMCHT BPEMCHH t2’ KOraa HampaBJICHUEC BpallCHHA TElla HW3MCHACTCA Ha




IIPOTUBOIIOJIOKHOE;

4. MOCTPOUTD IpauK 3aBUCUMOCTHU YIIIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHMSI Tejla OT BPEMEHU;
5. yKa3aTb OTHOCUTEJILHOE HANpaBJICHUE BEKTOPOB YIIOBON CKOPOCTU () U YIIIOBOTO YCKOPEHUS
E.

YucioBble 3HAYEHUS ITAPAMETPOB IS PEIICHHUS 3a1a4i HEOOXOMMO B3STh M3 TaOIHUIBI 2.
Tabauua 2

No BapuanTa 1 2 3 4 5) 6 7 8 9 10 11 12 13

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

b, paw/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, paxn/c 80180]90|90|90| 90| 90 10,0100 10,0 | 10,0 | 10,0 | 20,0

b, pan/c? 401(50(10|20|30|40|50|20| 30| 40 | 50 6,0 1,0

3aganme Ne3
Ha o6ox1 mMaxoBHKka B popMe OJJHOPOTHOTO CIUIONIHOTO AMCKa Maccoil M, u pagmycom R namortana

J€rKas HUTh, K KOHI[y KOTOPOW NPUKPEIUIEH Tpy3 Mmaccou [M,. YpaBHeHUe BpalleHHs MaXOBHKa:

2
-t
Q= T . Jlo Hauana BpaleH!s] MaXOBUKa BBICOTA TPy3a HaJl MOJIOM COCTaBIIsIa h.
Onpenenurs:
1. TaHT€HIIUAJILHOE YCKOPEHHE U JIMHEHHYIO CKOPOCTh, HOPMAJIBLHOE M MOJHOE YCKOPEHHUSI TOUEK

000/1a MaxOBHKa, BpEMsl OIyCKaHHS Ipy3a J0 Mojia, KHHETUYECKYI0 SHEPTHIO IPy3a B MOMEHT yJapa o
1101,

2. YIII0BYIO CKOPOCTB U YIJIOBOE YCKOPEHHUE MaXOBUKa,

3. CHJIy HATSKEHUSI HUTH C TPY30M, pabOTy CHIIbI HATSDKEHHUS 110 OIIYCKaHMIO IPpy3a Ha MOJ;

4. MOMEHT CHJIbl HATSOKECHUS HUTH MaXxOBHMKAa, €r0 MOMEHT HMIIYJIbCa U MOMEHT HHEPLHUHU
MaxOBHUK4, KHHETHYECKYIO DHEPTUIO MaXOBHKa;

S. HaIlpaBJICHUsI BEKTOPOB YIVIOBOM CKOPOCTH, YITIOBOIO YCKOPEHMs, MOMEHTA CHJIbI U MOMEHTA

HMITYJIbCa MaxOBHUKaA.
YucnoBble 3HAYEHUS napaMeTpoOB IJIA pCIICHUA 3a1a1U HeO6XOI[I/IMO B34ATb U3 Ta6J'II/II_U>I 3.

Tabmuma 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 1100|9080 70 | 3,0 | 20 | 1,0
R,m 050403020204 |05)|06/|07| 10| 02 | 03 | 04
h,wm 1015|1012 (14|15 | 20 |25 |30 40 | 20 10 | 05
Ne Bapuanra 14 |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 23 24 25 26
m,, kr 301201020 30|40 |50/ 60|70 80 | 90 | 10,0 | 05
m, , xr 3020|1025 (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,m 2012510, 050604 |10 |15|212| 15 | 20 | 25 | 05

Saganue Ned
B 3akpeiToM pezepByape 00BEMOM V maxoawmtes raz X . HauwansHoe coctosiHue rasa (coctosiuue 1)
XapaKTEpU3yeTCs TEPMOJMHAMHYECCKMMHU IapaMeTpaMu: Macca rasa [, nmaBieHme rasa P,




Temmeparypa rasa I,. Ilocie TOro, Kak B pe3epByap BILCTHIN HEKOTOPOE KOJIMYECTBO TAKOTO JKe
rasa, ero COCTOsiHHE (COCTOSIHHE 2) CTal0 XapaKTE€PHU30BAThCS CIEAYIOUIMMU TEPMOIHMHAMHYECKUMU
napamerpamu: macca rasa IM,, nasnenue rasa [),, Temmeparypa rasa l,. 3areM ras M30XOPHO
IIEPEBEIU B COCTOSIHUE 3 ¢ TEPMOAMHAMUYCCKUMY napamerpamu: Py u 1, =T, .

Cunras ra3 wjeaibHbIM, a 3HAYeHHs TepMoAMHammyeckux mapamerpos V.M, T,,m,u T,
U3BECTHBIMU, HAWTH:

1. 3HAYCHUS TEPMOJMHAMUYECKHMX IIAPAMETPOB Ia3a B cOCTOsAHMU 1: [);, B cocTostnuu 2: P, U B
cocrostHud 3: [Py; Maccy M, MoONeKynbl rasa, KOIMYecTBO Mouneil V rasa, obuiee uncio N u

KOHIIGHTpaluo N MOJEKyYJ ra3a ¥ INIOTHOCTU O Ta3a B COCTOAHUSAX 1 U 2;

2. Hau0oJiee BEPOATHYIO V, CPETHION0 <V>, CPEIIHIOI0 KBaJIPAaTUYHYIO <VKB> CKOPOCTH MOJIEKYJI
raza B COCTOSHUSAX | W 2; CpPEIHIOI KHHETHYECKYI0 JHEPrud MOCTYNATEIbHOTO <8n>,
BpallaTeIbHOTO <6‘BP> JBUKEHUSI MOJIEKYJ ra3a M CpellHee 3HAUEHUE HUX IOJIHOW KUHETUYECKON
SHEPIruun <8> B COCTOSIHUSIX | 1 2;

3. MOJISIpHBIE C\/ , CP u ynensHele G, ,Cp TEIIOEMKOCTH rasa, IokasaTellb aauabaTel ¥ U
BHyTpeHHIow sHepruio U rasa B cocrosuusx 1 u 2;
4. CPEIHIOI ATUHY CBOOOJHOTO Ipobera <|> MOJIEKYJI ra3a B COCTOSIHUAX | U 2, TMHAMUYECKYIO

BS3KOCTb 77 U KOO(QOUIMEHT TEIIonpoBoHocTH A rasa;
5. n300pa3uTh TEPMOJMHAMHYECKYIO JUAarpaMMy paccMaTpHUBAeMOr0 H30XOPHOrO Ipolecca B

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

YucnoBbie 3HAUCHUS mapaMCeTpOB I PCHICHUA 3a1a4r HeO6XOI[I/IMO B34ATb U3 Ta6J'II/II_[bI 4,

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

VoM 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 O, N2 NH3 C02 Ar H> He O, N2 NH3 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, , xr 0,10 | 0,15 | 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, NH; COZ Ar H, He 0)) N, NH;

m,, xr 0,25 0,30 | 0,40 | 0,20 | 0,60 | 0,25 | 0,20 | 0,30 | 0,40 | O5 | 04 | 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 Ne5




['a3 X HarpeBaioT OT TemmepaTypel |, 10 Temmeparypbl I,. ITomaras, uro ¢yHkuus Makcemia

m. V2 “mv®
UMeeT BUJ f(V,T)=47Z'-(2 IZT) VP e 2T
T

Hcronb3ys 3aK0H, BRIPKAIONIMIA pacrpee/ieHue MOJIEKYJ HIEATLHOTO Ta3a Mo ckopocTsam | (V,T ) :
1. BBIBECTH (POPMYIIBI CpeiHEN apuPpMEeTHUECKON <V>, cpenHel KBaapaTUYHOU <VKB>

Hauboee BEpOSTHOH V, CKOPOCTEH M ONPEAENNT UX YHCIOBbIE 3HAYCHHS VIS TeMIlepatyp 1, u 1,;

2. paccuMTaTh A KaXIOM M3 YKa3aHHBIX TeMIlepaTyp 3HaueHus (yHKuun MaxkcBeiia IMpH

Vg
ckopocTsax: V=—=, V=V, V= 2V,;
2 B, B

3. 110 MOTy4EeHHBIM JAHHBIM HOCTPOUTH Tpaduk pynximu | (V,T) JUISL KQKJIOM U3 TeMIieparyp;

Mcronb3ys 3aK0H, BRIPAKAIONIMIA pacrpesieieHne MOJIEKyIl HAealbHOro rasa o f (V,T ) )

1. MONYYUTh (YHKIHIO PACHpEIeNICHHsI MOJIEKYJ ra3a 10 3HAYCHHSIM KHHETHYECKOW SHEPTHH
TIOCTYIATENBHOTO JBIKEHUs | (8);

2. HCTIONBb3Ys (DYHKIHMIO pacrpeseseHns MOJIEKy ra3a Mo sHeprusm | (8) BbIBECTU (HOPMYJIbI
CpeHEel KUHETHUYECKOM 3HEpPIruu <8> MOJIEKYT M Hau0ojiee BEPOATHOE 3HAYCHHE DJHEPIHH &y

MOJICKYJI 1 PAaCCUYUTATh UX YHUCJIOBBIC 3HAUCHUA AJId TEMIICpATyp Tl n T ;

3. HAHTH 3aKOH, BHIPAKAIOUIMH pacipeielieHHe MONeKy/ HAEalbHOro ra3a 10 OTHOCHUTETBHBIM
\Y

ckopoctsam T (U,T), roe U=—;
VB

4. I YKa3aHHBIX TEMIIEPATyp ONPEACIHUTL JOMI0 MOJIEKY], CKOPOCTh KOTOPBIX JIEKHT B

uHTepBase ot V; 10 V,.

I'az X cuurathb HACAIbHBIM, HE3aBUCUMO OT XapaKTepa npouecca HAa4aJdbHOC U KOHCUHOC COCTOSAHUS
ra3a CUUTaTb paBHOBCCHBIMU.

UucnoBble 3HaYEHUS TApaMETPOB AJIsl PELLIEHUS 3aJauld He0OXO0IMMO B3STh U3 TaOJIUIIBI .

Tab6muma 5

Ne 1 2 3 4 5 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
BapHUaHTa

X Bosnyx | Ho He O, N, | NH3 | CO», Ar H, He O, N, | NH3

T,,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

VvV Mozel raza X , 3aHUMAIOIIEr0 00BEM Vl ¥ HaxXOIALIErocs IIOJ JaBjcHHEM [);, MOABEpracrcs

HN30XOPHOMY Harp€BaHHIO [0 TEMIIEPATYPhI 1} ::2‘11. Ilocne »toro ras moABEPIIU

U30TEPMHUUECKOMY DPACIIMPEHUIO [0 HA4YaJbHOIO JABJICHUS, a 3aT€M OH B Pe3ysbTaTe M300apHOIo
CKaTHUs BO3BPALLEH B IEPBOHAYAIIBHOE COCTOSTHUE.
[TocTpouTs rpaduK MUKIA U OIPEACTHUTD:

1. W3MCHECHHE BHYTPECHHEH SHEPruu ra3a B Ka)JIOM M3 pacCMaTPHUBAEMbBIX TEPMOIMHAMHYCCKUX
MIPOIIECCOB U B IEJIOM 32 ITUKJ;
2. paboTy ra3a B pacCMaTpUBACMbIX TEPMOJIUHAMHYECKHX IIPOIECCax U B IIEJIOM 3a IIHKIT,
3. KOJIMYECTBO TEILJIOTHI, COOOMIEHHOE Ta3y B KAKIOM U3 pACCMATPHUBAEMBIX MTPOLIECCOB H 32 UK
B IIEJIOM;
4. tepmoauHamudeckui KIIJ[ nukna.
YucnoBble 3HAYCHHMSI TAPAMETPOB JIJIS PELICHUS 3a7a49i He0OX0IUMO B3SATh M3 TaOIHIIBI 6.
Tabmnumna 6
Ny 2l sl als 6| 7 | 8|9 |10]11] 12 |13
BapHaHTa
X H, He O, N, | NHz | CO, | Bosoyx | H» He O, N, NH; CO,
V MOJIb 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 10115 |120]| 25 | 3,0 3,5 40| 501|551 10 2,0 3,0
a
Ne 14 15 | 16 | 17 18 19 20 21 | 22 | 23 | 24 25 26
BapHaHTa
X Bosayx | H He O, N, | NHs; | CO, Ar H, He O, N, NH;
V , MOJIb 10 9 8 7 6 5 4 3 2 1 2 3 4
V1> I 10 9 8 7 6 5 4 3 2 1 2 3 4
Py 107,
- 50 45140 35| 30| 25 2,0 15120 | 20| 4.0 3,0 4.0
a

3aganue Neo/

B Gamtone o6béMoM V Haxomurcs ras X wmaccor M mpu temmeparype T . PaccmarpuBas ras

X Kak peajbHBIH Ta3, ONPEACINTh:

1. BHYTPEHHEE JABJICHUE ra3a;

2. JlaBlieHHE ra3a Ha CTEHKH OaJUIOHA, CPaBHMUTH pPE3yJbTAT C JABJICHUEM HJICAIBbHOTO Ia3a MpHU
TEX JK€ YCJIOBHMAX, KaKyl0 YacTh JaBJICHHSA ra3a COCTABISIET JaBlICHHE, OOYCIOBIEHHOE CHIAMHU
B3aUMO/JICHCTBUS MOJIEKYI?

3. 3G GEKTUBHBINA TUAMETP MOJEKYJbl Taza X , cOOCTBEHHBIH OOBEM MOJIEKYJ, KaKyl YacTh
00BbEMa 6asIoHa CoCTaBIsAeT COOCTBEHHBIN 00bEM MOJIEKy?

4. OTIPENINIUTh BHYTPEHHIOI DHEPTHUIO Ta3a U CPABHUTH €€ C BHYTPEHHEW DHEPTHel HIIealbHOTO
rasa IpH TeX *e yCIOBHUSX;

5. BBIUUCIIUTh KPUTHYECKYIO TEMIIEpaTypy., KPHUTUYECKOE [aBJICHHE, KPUTHYECKUH OO0BEM U
KPUTUYECKYIO TUIOTHOCTH raza X .

YucoBele 3HAUCHUS TTAPAMETPOB ISl PEIICHUS 331a9l HeOOXOMMO B3STh U3 TaOIHUIIHI 7.

Tabmuna 7
Ne 1 | 21 3| 4|5 6| 7|8 9|10 11]12] 13
BapHaHTa
X No | Ar | Hp | 7% | He | Op [COz| Clz | Np | Ar | Hp | ") | He




V 107,
3

M

2 4 3 4 5 3 4 5 6 5 4 3 2

m , xr 05|04 0304 |05|06 | 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
BapHaHTa
X No | Ar | Hp | 0% | He | O [COz| Cl | Np | Ar | Hp | ") | He
102
v Mlgf) 1 01|02]03|04)|05/|06/|05|04/|03|02|01|02]03

m , xr 01,0203 04|05 |06)|05|04 0302|0102 03

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

3aganme Ne8

3aBHCHMOCTD BCKTOpa HaHpiDKéHHOCTI/I QJICKTPOCTATUYCCKOI'0O 10JId, CO3JaHHOTI'O 00BEMHBIM
QJICKTPUYCCKUM 3apA0M, BbIPAKACTCA YPABHCHUCM:

= a - b > c 7
E = ;l + 37] + z_zk’
= > v
rae 1, ], k — emunmansie optel oceit X,Y,Z ; a,b,C— nocrosnnse.

Ornpenenurs:
1. 00BEMHYIO IJIOTHOCTh IEKTPHUYECKOIO 3apsiia o B TOYKE NPOCTPAHCTBA C KOOPAMHATAMU

A(X,Y1,2);
R
MO,Hy'J'IB )48 HaHpaBJ’ICHI/IC BCKTOpa HaHp}I)KeHHOCTI/I E B TOYKC A,
CI/IJ'Iy F B3aHMOHCﬁCTBHH TOUCYHOI'O 3ap}1,ua qO C 06’béMHLIM 3ap;1z[0M B TOUKEC A,

2

3

4. 3HAYEHHE MOTEHIHANA (» ITOTO IOJIA B TOYKAX: B(Xl,0,0), C(O, yl,O), D(0,0, Zl);

5 NOTEHUHMATbHYIO SHEPTHI0 B3aUMOACHCTBHS TOYEYHOro 3apsga (, ¢ 0OBbEMHBIM 3apsjoM B
TOYKAX JIEKTPOCTATUYECKOTO T10JIs B(Xi,0,0), C(O, yl,O), D(0,0, Zl), 1 paboTy, COBEpPHIAEMYIO
JIEKTPUYECKUM [IOJIEM TPH MEPEMEILECHHH TOYeYHOro 3apsina O, W3 TOYKH B(Xl,0,0) B TOYKY
C(O, yl,O), U3 TOUKH B(Xl,0,0) B TOUKY D(0,0, Zl), U3 TOUKH C(O, yl,O) B TOYKY D(0,0, 21)

3Ha4yeHue MOTEHIMANA IO B TOUKE Hayajaa KOOPAMHAT IPHHATh PABHBIM HYJIO: () = 0. Yncnossie
3Ha4YeHUs apaMeTPOB Ul PELIeHUs 3aJjaui HEOOXOMMO B3Th U3 TaOIuUIBI 8.

Tabmauua 8
Ne 1 1 213 a5 | 6| 7| 8] 9 10|11 12] 13
BApUAHTA
a > 11 [ 3 4] 5 112134 5 1] 213
b 1 21 112 | 3|4 5 1213451
c 3 [ 4 | 3 12 3] 4511213145
X -6
G105 13 ) 4 | 5 212 3|als]|1]2]3]a4
K
X,m | 0102|0304 05|06]|01]02]03]04]|05]06]01
yom |02|03|04|05|01|02]|03)|04]|05]|01]|02]03] 04
Z,om | 03]02|01]02|03|04]|05]|01]02]03]|04]05]002




Ne

BapUaHTa
a 11 21 3] 4 5 12131451 23
b > | 1 | 2 | 1] 21 3| 45 1] 2131 4]s
c 4 [ 3 | 1] 213 a5 12 3] 4] 51
5
G10% V3| 4|5 | 2112345 ]1|2]3]a4
K

X, M 0202|0304 ),05,06 0102030405 06 |01

Y, M 0203|0405 ,01, 02,0304 ,0501,02)|03]| 04

Z,,m 0402010203 0405|0102 )|03]04 ) 05] 02

3aganmne Ne9

IInomans O6KHaI[OK IUIOCKOTI'0 KOHJCHCATOpa S, a pacCTodHUC MCKAY O6KJ18.I[K8.MI/I PaBHO d .
KOHI[GHC&TOp 3apAauii A0 pa3sHOCTU IMOTCHIUAJIOB Ul U OTKIIOYHJIM OT MCTOYHHKA HAIIPSKCHUS,

[0CJIe YEero BIUIOTHYI0 K OOKJIaJKaM BIBUHYJIM IUIACTHHY JUAJIEKTPUKA C JUAJIEKTPUYECKON
IPOHUIIACMOCTBIO & .

Onpenenurs:

1. émxoctu konpencaropa C, u C, 1o u nocne BBenenust nusnexrpuka;

2. JIEKTPUUECKUI 3apsa Ha 0OKIIaKaxX KOHIEHCATopa;

3. pasnocts norennuanos U, Mexmy 06kmaskaMu KOHAEHCATOPA IIOCIE BBEACHHS IMAIEKTPHKA;
4. HaNPsHKEHHOCTD AJEKTPOCTATUYECKOTO TOJS BHYTPU KOHACHCATOpa 10 W TOCJe BBEACHUS
IUTACTHHBI TUDJICKTPUKA;

5. MOBEPXHOCTHYIO TIOTHOCTh 3apsga Ha OOKIaJKax KOHJEHcaTopa 10 W TOCJE BBEICHHS
TUTACTHHBI TUDJIEKTPUKA;

6. SHEPIHIO0 KOH/ICHCATOPA /IO H MOCTIe BBEICHHS TUIJICKTPUKA;

7. JIURJIEKTPUUECKYIO BOCIPUUMYHUBOCTD JJUAJIEKTPUKA,;

8. MOJISIPU30BAaHHOCTb IJIACTUHBI UAJICKTPHKA,;

9. MOBEPXHOCTHYIO IJIOTHOCTh CBSI3aHHBIX 3apsi/IOB Ha IUAJIEKTPHKE;

10.  osnexTpuUYecKoe CMENIeHNE BHYTPH TUIACTHHBI TUDJICKTPUKA;

11.  naBneHue, UCHIBITHIBAEMOE TUIACTUHOM JUAJIEKTPUKA CO CTOPOHBI OOKIIAI0K KOHJIEHCATOPa;

12. paboTy, KOTOPYIO HYXHO COBEPIIUTH MPOTHB CHJI SJIEKTPHYECKOTO OIS, YTOOBI BBIHYTH
JMBIIEKTPUK;

13.  onpemenuth 00OmIY0 EMKOCTh Oaraped KOHJEHCATOpOB, €ciu K Koumencaropy C;

IPUCOEANHUTD TOCIEA0BATENbHO JBa TaKUX K€ KOHAEHCATOpa, COEAMHEHHBIX MEXAy coOoM
napajieabHoO.
YucoBble 3HAYCHUS TTAPAMETPOB ISl PEHICHUS 331a9l HeOOXOJMMO B3STh U3 TaOIuUIH 9.

Tab6muna 9
Nyl 23] 4 | s e 7189 10]11] 12| 13
BAPHAHTA
S a2 | 001]002]003| 004 |005]006] 007 |002]003]004]005] 006 | 0,05
3
d;°'5654567532352
U,,B | 300 | 200 | 100 | 400 | 250 | 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500
c 7 12 [ 5 2 5 1317 | 5131213 5 2
e 14 |15 16| 17 |18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26
BapI/IaHTa




S, M2 0,05 0,03|003| 0,04 |005|0,06| 0,07 |0,05]|0,03|0,04|0,06| 0,06 | 0,05
A3
d ;\L’IO ! 5 6 5 4 5 6 7 5 3 2 3 5 2
Ul, B 200 | 100 | 400 250 300 | 200 | 400 | 100 | 200 | 300 | 400 | 500 100
& 2 5 7 5 3 2 5 5 2 3 2 5 5
3amanue Nel0

K ncrounuky toka ¢ 3/IC & ¥ BHYTpEHHUM CONPOTUBIECHUEM I

npucoenunensl Tpu conporusinenns R, R, n Ry xak mokasano
Ha cxeme. Onpenenurs:
1. CWIy TOKa KODOTKOrO 3amblkamms |,  oOwee

COIIPOTUBJICHHUEC R Buemmnei eI,

2. cuny toka | Bo BHemmeii nenm, manpsxenne U, Bo

BHYTpeHHe#l uenu, Hanpsokenme U BO BHemHel menu mpu

3aMKHYTOM KJIIOY€, CUJIBI TOKa |1, |2, |3 Y NIQJICHUE HAIPsKECHUN Ul, Uz, U3 COOTBETCTBEHHO Ha
COIIPOTUBIICHUAX Rl, R2 u R3;
3. II0Ka3aHHUS BOJIBTMETpPA COIPOTUBICHUEM Rv IIpU PAa3OMKHYTOM KIJIFOYE, OTHOCHUTEIIBLHYIO

MOTPELIHOCTD B II0KA3aHUAX BOJILTMETpa 0€3 yuéTa TOKa, UAYILEro 4Yepe3 BOIbTMETP;
4. NOJHYI0 MOIIHOCT P MCTOuHMKA TOKa; MONe3sHyr0 MowHOCTh P, Bo BHemmell uenm;

MaKCHMAIIBHYIO TOJIE3HYI0 MOIIHOCTb Py, ;
S. KIIZ 7 ucTouyHMKa TOKA; KOJIMYECTBO TEIUIOTHI Ql, Q2 u Q3, BBIJIEIIIEMOE B CEKYHY IIPU
IIPOXOKIACHUN TOKA COOTBETCTBEHHO HA CONPOTUBIICHUAX Ru R2 U R3 ;

6. MOCTPOUTh TpadMK 3aBUCUMOCTH TajaeHus HanpsokeHus U Bo BHENIHEM Lenmu OT BHEIIHETO
comportuBieHusi R, conporuBnenne R B3sTh Kaxapie 2 OM.

UwucoBbie 3HAYCHUS TAPAMETPOB IS PEIICHUS 33ja9i He0OX0 1Mo B3sTh 13 Tabmuisr 10.
Tab6muna 10

Ne 1| 2 3 4 | s 16| 718|910 1112 13
BApUAHTA
£ B 6 | 5| 4 | 3|23 415 6|7 8] 9] 10

r, Om 05| 04 0,3 02 05|06 0708 (09|10 |11 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|09 8

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

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

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

EB 3 2 1 2 3 4 5 6 7 8 9 10 8

r, Om 10| 11 1,2 13 |14 |15 |16 | 17 18| 19 | 20 | 21 | 272

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

R,,kOm | 50 | 45 4,0 35130252015 |10 15|16 | 17 | 18




PacyerHo-rpajduueckas padora Ne 2
«duekrpomarHeru3m. KBanroBasi u atomHas pusuka»

3aganmne Nel

A . .
DNEKTPOH B BOZOPOAOIOAOOHOM HOHE , X  ABIDKETCS MO KPYrOBOil opbure, pajmyc KOTOPOW

N

OIIpEJIENAETCS COOTHOEeHueM I = , Tie  I'=53 nM - paauyc mepBoil OOPOBCKOH OpPOHTHI

AJIEKTPOHA, Z - TIOPSAKOBBI HOMEp aToMa B IepHoandYeckoi cucreme aiemeHToB 1. 1. Menneneesa,
N - HoMep OpOUTHI AIEKTPOHA B aTOME (TJIaBHOE KBAHTOBOE YUCJIO).

CuurTas 3apsi U Maccy 3JIEKTPOHA U3BECTHBIMU, OIIPEEIINUTD:
1. cuiny | SKBHBaJIEHTHOTO KPYroBOTO TOKA MPH IBMKEHUU 3JICKTPOHA BOKPYT sIIpa aTOMa;

2. MAarHUTHBII MOMEHT Pm HKBUBAJIEHTHOTO KPYTOBOI'O TOKA, OPOUTAIBHBIA MEXaHHYECKHI
MOMEHT Le JIEKTPOHA, TMPOMAarHuTHOe OTHOIIeHHe ( OpOuTaJbHBIX MOMEHTOB (OTHOILIEHUE
YUCJIOBOr0 3HAYEHUs OpPOUTAIBHOTO MarHUTHOI'O MOMEHTA Pm JJIEKTPOHA K YMCIOBOMY 3HA4YECHHIO
€ro opOUTAILHOI0 MEXaHMYECKOI'O0 MOMEHTA Le );

3. MArHUTHYIO MHAYKIMIO B, moms, coznaBaemMoro snekTpoHOM B LEHTPE KPYTOBOil OPOHTHI
4. usMeHenne A@ yrioBOH CKOPOCTH DIEKTPOHA IPH IOMEIIEHHH aToMa B OJHOPOJHOE
MarHuTHOE TI0JIE C WHAYKIUEH BZ, HEPIEHANKYJIAPHON IUIOCKOCTH OpOUTHI, YYHUTBHIBas, YTO

Aw!] Wy, TIE (- YIJIOBas CKOPOCTh OOpAIIEHUs DIIEKTPOHA IO KPYroBOM OpPOMTE BOKPYT sAApa B
OTCYTCTBUH II0JIS 82 ;
S. H3MEHCHHE MarHUTHOI'O MOMEHTA 3JICKTpOHA APm , 00YCIJIOBIIEHHOE U3MEHEHUEM €r0 YIJIOBOM

— e
ckopocT Aw, HampaBieHue Bektopa AP, B 000ux ciaydasx.
UwucoBblie 3HAYCHUS TAPAMETPOB IS PEIICHUS 3a]a9d He0OX0IUMO B3SITh M3 TaOIHIIHI 1.
Tab6muna 1

Ne
Bap.

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

AX | ZNe| F | %0 | N | ZC | ¥B | Be | ILi 'H | ZNa | 2Mg

4 4
9 ,He | 1 ,He

n 3 3 2 1 2 3 2 3 2 1 2 3 1

?Z’ 0,5 0,4 0,3 0,2 0,1 0,2 0,3 0,4 0,5 0,4 0,3 0,2 0,1

hit

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

2 | | EMG ENa| | e | ENe | 5F | B0 | 5N SC | 0B | ee | 1L

n 1 2 3 1 2 3 3 2 3 1 2 3 2

2101 0,2 0,3 0,4 0,5 0,4 0,3 0,2 01 |02 | 03 0,4 0,5

3ananue Ne2




I[To kBagpaTHOW MPOBOJIOYHOM paMKe CO CTOPOHOHM @ M CONPOTHUBICHHEM R TEUET 3MeKTpHUUECKUil TOK
cunoif | . Hopmanb K IJIOCKOCTU paMKU COCTABJIs€T C HANpaBICHHEM MarHUTHOTO MHOJA YTol ¢ .
PaccmaTtprBaeMas paMka nomeneHa B OJHOPOJHOE MAarHUTHOE IOJIE€ ¢ MHIYKLUEH Bz- HelictBrem

MarHUTHOTO TOJIS 3eMJIH peHeOpeYb.

Onpenenurs:

1. HaIpsHKEHHOCTh H1 Y UHYKIUIO B1 MarHUTHOTO TOJIA B LICHTPE PAMKHU;

2. MAarHuTHBIA MOMEHT Pm PaMKH C TOKOM;

3. MAarHUTHLIN TOTOK CDm , IPOHU3BIBAIOIIUI PAMKY;

4, Bpaiaromuii MomeHT M |, neicTByronuii Ha paMKy, padoTy, KOTOPYIO HEOOXOAMMO 3aTPaTHTh

JUIsl TIOBOPOTa PAMKH OTHOCHUTENIBHO OCH, IMPOXOJSIIEH uepe3 cepeauHy €€ MNPOTHUBOIOJIOXKHBIX
CTOPOH, Ha Yroll ¢,
5. 3apsn Q, koTopslii mpoiier Mo paMke NpH M3MEHEHHH YIJIa MEXIYy HOPMalblo K pPaMKe H

JIMHUAMH MarHUTHOM MHAYKLuH oT 0 10 @, B cilydae, eciii o Hell He Teyér Tok | .

UwucoBbie 3HAYCHUS MTAPAMETPOB JIs PEIICHUS 33]a9i HE0OXO0IUMO B3SITh U3 TAOIHIIBI 2.
Tabnuua 2

Ne
BapHaHTa

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

a,m 011 02 0,3 o4 0506 |O7]08 0910|0908 ]| 07

1, A 20 | 2,5 3,0 35| 40 | 45 | 50| 55 |60 50 | 45 | 40 | 35

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

® 30 | 45 60 90 0 30 | 45|60 [ 90| O 30 | 45 60

B,, Tn 05| 04 0,3 02010203 |04|05|06 |07 ]08]| 05

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

a,m 05| 04 0,3 02601020304 05|06 |07 ] 08]| 09

I, A 10| 15 2,0 25|30 (35|40 |45 50|45 |40 | 35| 30

R,ou | 3| 4| 5 | 6|5 | 4323|4516/ 5

® 90 | 60 45 30 0 30 | 45| 60 |90 | O 30 | 45 60

B,, Tn 011 02 0,3 o4 0506 |0O7]08 0910|0908 07

3aganue Ne3

B conenounme mmuaO0M |, muamerpom D u ¢ umcnom B In
sutkoB N Teuér Tok cunoit | . = Heneso

Omnpenenuts: g ane [
1,25 = =

1. HanpsokéHHOCcTh H, W mHmykimio marauTHOTO

I1O0JIA Bl BHYTPU COJICHOHWAQ, HWHAYKTHUBHOCTH Ll 1,0 A =

COJICHOMIA; /

. 0,75 7
2. IOTOKOCIEIUIEHHE |/, , MarHUTHBIA MOMEHT Pm 7

TyayH

] -

aroro conenonna, suepruio W, n 00bEMHYIO IUIOTHOCTE (5 [

0,25

500 1000 1500 2000 1500 W, Afm




SHEPIHH (), MAHATHOTO MOJIs BHYTPH COJICHOM/IA, MArHUTOABIKYILYIO cuiy F_;

3. ownbKy O, KOTOPYIO IOIyCKAaeM NPU HaXOKAeHMH Hanpspkénnoctn H, marnnrHoro nons s
IIEHTPE COJICHOM 1A, TPHHUMAs CONEHOM]T 32 GECKOHEYHO JTMHHBIIL;
4. VHLYKLHMIO MarHuTHOro nonst B, , nunykrusuocts L, , notoxocuennenne y, snepruro W, n

O6’BéMHy10 IIJIOTHOCTh SHCPIruu a)2 MAarfuTHOI'O I10Jid BHYTPHU COJICHOHJA, KOrga B HETO BCTAaBJICH

XKEJIE3HBIA CEpIEUYHMK, MATHUTHYIO IPOHUIIAEMOCTh /L, W HAMarHUYEHHOCTb Jz cepleyHuKa
(rpaduk 3aBUCUMOCTH MHIYKIIMH MarHUTHOTO ITOJISl OT HAIPSHDKEHHOCTH NPE/ICTABIICH HAa PUCYHKE);
5. IOCTPOUTH JUIsl COJIEHOMJA C CEPACYHMKOM Ipa(uK 3aBUCUMOCTH IIOTOKOCLEIUIEHHA /, OT

toka | depes xaxapiid 1 A.
UucnoBbie 3HAYCHUS MTAPAMETPOB JJIsI PEIICHUS 3a]a9i HE0OXOIUMO B3SITh U3 TAOIUIIBI 3.

Tab6mumna 3
BapSZHTa 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13
Y 03| 04 0,5 o6 {0504 03|04|05]06 |07 06 0,5
D,cMm 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
BapngTa 14 15 16 17 18 19 | 20 | 21 | 22 | 23 24 25 26
Y 10| 09 0,8 o706 050403 04| 05|06 | 0,7 0,8
D,cMm 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
3ananue Ned

B MareuTHOM IOJIe HAXOAWTCS KBAApaTHAS MPOBOJIOYHAS paMKa co cTopoHo# | m compotmBneHnMeM
R. Onpenenuts B city4ae 0JHOPOJHOTO MArHUTHOTO TIOJIST MHAYKITMEH B :
1. JNEKTPUYECKUH 3apsan (|, KOTOPBIM MPOUIET Yepe3 PaMKy, IIPH €€ TIOBOPOTE Ha YroNl « ;

2. 9[[(: WHAYKOHWHU &;, KOTOpasd BOSHUKHET B paMKE B ClIy4dac, €CJIM OJJHa e€ CTOPOHA MMOJABUKHAA U
nepeMemacTes NNEpreHAUKYISAPHO JIMHUAM MarHUTHOM HMHAYKIIMH CO CKOPOCTHIO,

3. CpCAHIOIO BI[C WHIAYKOUU <€> , BOSHUKAKOIIYIO B PAMKE IIPpHU BKIIFOUCHUHW MAariuTHOT'O IIOJISL B

teyenne Bpemern Al, eciam eé mIockoCTh nepreHIuKyIsspHa K HalpaBICHUIO MATHUTHOTO MOJIS;
4. makcumansnyro DJIC uaaykumu &, ,, , €CIIM paKka paBHOMEPHO BPAILAETCA B MATHUTHOM IIOJIE

C YIJI0OBOM CKOPOCTBIO (U, @ OCh BPAILLEHHUS JIEKUT B IUIOCKOCTH PAMKH M NEPIEHAUKYISPHA JINHUSIM
MarHMTHON MHIYKIUH.

WHAyKIMs MAaTHUTHOTO TOIS MeEHSeTcss 1o 3akoHy B = B0 ‘SINwt, mnmockocts pamku
NEePIEeHIUKYIIIpHA K HAPaBJICHUIO MarHUTHOTO 1osist. OnpenenuTs:
1. MarHuTHEIHA ook F ., mpormsbiBatommii pamky, DJIC HHAYKIMA &; , BOSHUKAIOLIYIO B PAMKE,

cuiy Toka | , Tekyiero B paMke B MOMEHT BpeMeHH { .
YucnoBble 3HAYCHHSI TAPAMETPOB JIJISL PEIICHUS 3a7a91 HE0OXOIUMO B3SITh M3 TaOIHIIHI 4.
Tabmuna 4

Ne
BapHaHTa

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

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




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

B, Tn 03| 04|05, 06 07|08|09|10|09]|08]| 07 | 0,6 0,5

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

vV, Mm/c 2 3 4 5 6 7 8 9 10 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,TJI 001 002 | 003 | 0,04 | 005 | 0,06 | 0,07 | 008 | 009 | 01 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
BapHUaHTa

I, ™ 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 10,0908 07|06 05]04]03|02|01 |02 03 0,4

a 0 30 45 | 60 | 90 0O | 30 ] 45 | 60 | 90 0 30 45

vV, M/c, 10 9 8 7 6

13
w
[N}
[N
N
w
IS
o

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

3amanue Ne5

HyT-IOK napaujiCJIbHbIX MOHOXPOMAaTUYCCKUX J'Iy‘ICIZ C I[J'II/IHOI;'I BOJIHBI ﬂ, nagacT Ha HaXOoAAIYIOCSa B

BO3JyX€ TOHKYI IUIEHKY C IOKa3aTeineM mnpeiomieHus N. & - yroa majaeHus Jiyuew, d -
HaMMEHbIIIas TOJIIMHA IJICHKH, IPY KOTOPOH OTpa)KeHHbIE JTyYH MAaKCUMAJIbHO YCHJICHBI (OCIabIeHbI)
uHTepdepenueil. icnonb3ys gaHHbIe TaONUIIBI O, BBIMOJIHUTE CEIYyIOIIEe:

1. HailiuTe HeApoCTaoIMe B TaOIMIIEe BETUYNHBI;
2. Ha4YePTUTE XOJ JIydel B TOHKOH IIJICHKE;
3. YKaKUTE Jy4H, KOTOpbIEe HHTEPHEPUPYIOT.
Tabmuna 5

Nyl 23 a5 6| 7| 8| 9| 10| 11|12 13
Bap.

A ’ 550 - 550 | 450 | 700 - 500 - 650 | 680 | 720 | 740 -
HM

d : 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
02 2 ol el el el el el e e e 8| gl ¢
=5| &6 | £ | £E| £E| | E| E| E| E| E| 8| 8| B
o 5 = O Q Q Q Q Q D) O O = = =
58| QS = = = = = = 5 = = QS QS QS
SE S S S S S S S S| = = S ) )
o = = Q Q o o o o ) o o = = =
> g S > > > > > > > > > S S S




BJ:; 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 ' 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 — 15
0 2| 8 | s | E| §E| §E| E| E| g | g g ¢
S€| € | E 'S 'S 'S 'S 'S '8 = = = = S
S B = o = = = = =] = o o 3) o o
7 - I =T - - = - o L L B B

3aganme Neb

Ha mudpaknponnyo pemeTky HOPMAJIBHO K €€ MOBEPXHOCTH IMafaeT MapaieNbHBIA My4OK CBETa

JUINHOW BOJIHBI A. [TomenieHHast BOMU3M PEHIETKU JIMH3A MPOCHHUPYET TUPPAKIMOHHYIO KapTUHY Ha
L. PaccrosHue Mexay AByMS MaKCHUMyMaMH

9KpaH, YZIaJICHHI)If/'I OT JIMH3blI Ha PACCTOSAHUC

WHTEHCHUBHOCTHU IIEPBOrO MOPSAAKA HA YKPaHE PAaBHO | [locrostnHas TUQPPAKINOHHONW PEIIETKH - d.
YHucno mrpuxoB peHIeTKH Ha eAUHMILY JUTHHBI - N . MakCMMalIbHbINM MOPATOK CIEKTPa - My, . ducio

MaKCUMYyMOB, KOTOpO€ IIpU 3TOM JaeT peleTka - N . Vron Aupakuuy IEPBOro MOpsAAKa - ¢ .

HCHOJ’IB?)Y?I JaHHBIC Ta6JII/IHI)I 6, HaWUTH HEAOCTAOIINEC BCJIIMYHUHEI.

Tab6muna 6

No
Bap.

10

11

12

13

1| 434,1

500

449,4

598,9

700,2

697,6

449,2

649,7

1,5

1,5

l’ 16

20,1

15

20

28

30

25

25

30

25

40

30

10

2,5

14

Bap.

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

0,8

1,38

1,6

2,5

2,5

15

25

20

20

30

30

20

20

40

35

25

25

10

2,5

2

3aganue Neo/

JBa Hukons N, u N, pacmonoxeHsl TaK, 4TO Yo MEXKIY UX IJIOCKOCTSMH IPOIYCKaHHs PABEH ¢ .

|0 - HUHTCHCHBHOCTb CCTCCTBCHHOI'O CBCTA, MNAaJaromiero Ha I10JIsIpu3aTop,

MMOJIIPU30BAHHOI'0 CBCTA, MAJAr0lICro Ha aHaliu3aTrop,

IZ

- HHTCHCHUBHOCTb

- MHTCHCHUBHOCTb CB€Ta, BBINICAUICTO H3

aHaJin3aropa. KOS(b(I)I/ILII/ICHT IOrjaomecHHUA CBE€Ta B KAXKJIOM HHUKOJIC k . Crenenn noJjIpu3anuu - P.
I/ICHOJIBSYSI JaHHBIC Ta6JII/IHLI 7, HAWUTH HEAOCTAOIINEC BEJIMYHUHEI.

Tabmauua 7

BJ:; 1 2 3 4 5 6 7 8 9 10 11 12 13
@ 75 60 - 40 - 45 30 - 25 20 55 20 -

k 0,09 | 0,05 | 0,07 | 0,15 | 0,08 | 0,09 | 0,1 | 0,11 | 0,06 | 0,07 | 0,12 | 0,14 | 0,22
BTI/Z,MZ - 15 12 - 28 16 - 20 - - 11 - 34
BTI/lc'MZ 22,75 | - - - - - 8,1 - 11,3 - - 9 -
BTIIZC;/IZ - - 35 | 83 | 49 - - 1,4 - 3,8 - - 8,5
P _ _ _ _ _ _ _ _ _ _ _ _ _
BJ:; 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 | 0,27 | 0,29 | 0,18 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 | 0,15 | 0,08
BTI /2:;\/12 - 25 - - 39 18 - - 24 - 26 - 28
BTI/lc’MZ 138 | - - 11,3 - - - 16,3 | - 114 | - - -




3aganmne Ne8

Ha noBepxHOCTh HEKOTOPOT'O MaTepualla MajaeT CBET 4acToToi V. & - 3Heprus (poToHa, MaJaroLero

Ha MOBEPXHOCTh, A, - KpacHas rpanuna gorosdpdekra, A, . - paboTa BbIXOAA dJIEKTPOHA, V, . -

MaKCHUMaJIbHasA CKOPOCTb (bOTOBJ'IeKTpOHOB, U 3 " 3aACPKUBAIOIICE HAIIPSAXKCHUC. HCHOJ’IBSYH JaHHBIC

TaOJIMIbl 8, HaAWAWTE HEIOCTAMOIIME BEIWMYMHBI. VICIONB3ys CIpaBOYHBIC TAOJMIBI, ONPEICITUTE
Ha3BaHHUE MaTepuaa.
Tabauia 8

Ne
Bap.

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

Ao,

HM

- 641,1 - 942 — 1460,1 - 560,1 - 792 - 807,2

AB‘];LY’ 1,56 - 1,37 - 3,3 - 2,35 - 1,81 - 1,9 - 2,1
3

v,
w* | - -]o08| - |- - -|-1-121/|-1-1-
I'g

g,°B | 3,03 - - - 4 — 5 - — — 4,2 — _

Vil lgpe |~ | - | - | 699 | - | - |704| - | - |870]| -

KM/c

U, .B| - | = | - |24 | - | = | - |13 - | - | = | - |38

No
Bap.

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

/’Lol

HM

758 | 710,1 - 1130,2 — | 570,2 - - 540,1 - - - 560,1

ABI];'X’ - | - | 48| - |171| - |182] 22 | - | 145|258 (235 | -
3

v,
0° (069 | - |15 | - | - | - | = | = | = | = | = | = | -
I'o

g - | - | - | = | =-14|-]-]1-1-|-15]-

Vx| _ loa9 | — | 998 | - | - | 757|775 | - |99 | 71| - | -

KM/c

Uu,.B| - - - - 159 | - - - 1,86 - - - 1,34

3aganue Ne9

B tabmune 9 mnpuBeneHa cokpamieHHas (opma 3amucH siiepHod peakiuu. [laiiTe momHyro 3amuch
peaKuMy U HAAUTE SHEPreTUUeCKUi BbhIxoa B MaB. YkaxkuTe xapakTtep peakiuu — 3K30TepMUYecKas
WJI SHAOTEPMUYECKASL.




1

4 1
[Ipunsiteie o0o3HaueHus: O =, He- amsda-uactuma, P = 1H - mporon, N= yN - weiitpow,

2 o o
n=, H - JEUTOH, » - TaMMa-KBaHT, X - MCKOMBIH JJIEMEHT.

Tabauia 9
Ne 1 2 3 4 5
Bap.
Peaxnus 2H(d, p) X *H(x,2p)x ®Li(d,p) X °Li(d, 2a) X °Li(d, ) X
Ne 6 7 8 9 10
Bap.
Peakmmsa | °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.
Peaxuus | °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 ZH(p, y) X *H(p,») X ZH(d,n) X
Ne 21 22 23 24 25
Bap.
Peakrus ZH(d, y) X ZH(x,p)a *H(d,n) X *O(n,x)**N SH(x,2n)a
No 26
Bap.
Peaxmus | °He(X,2p)a
MeTtoauyeckue yKa3aHusi 110 BBINIOJHEHHIO PACYETHO-TpaduyecKoi padoTsl
Homep BapuanTa pacyeTHo-rpaduueckoii  padoThl  BBLIACTCA  MPEMOIABATEIIEM.

OO6yuarommuecst BeimoiaHs0T PI'P No 1, 2.

IIpaBuna opopmienns pacueTHo-rpadpuyeckoi padorsi:

1.

2.

3.

4.

5.

6.

DNEeKTPOHHBIM BapuaHT pacyeTHO-TpadudecKkoil padoThl BBIIIOJIHAETCS B JIF000 JII0OOM
TEKCTOBOM pefakTope Modom TekctoBoM penaktope (MS Word, Open Office u np.) u coxpansercs ¢
pacmupenuem *.doc, *.docx, B uMeHH (Qaiina yka3zpIBaeTcs paMuiIus U HHUIIMAJIBI aBTOPA;

IlepBpiM nUCTOM pacyeTHO-Tpaduyeckol PpadOTbl SABIAETCS TUTYJIBHBINA JIKCT,
KOTOpPBI 0OpMIISIETCSI B COOTBETCTBUHU C 00PA3IIOM;
PacuetHo-Tpaduueckas pabora odopmisieTcss Ha CTaHIAAPTHBIX JUCTax (opmata A4;
MoJIst: IeBoe — 2,5 cM, mpaBoe — 2,5 cM, BepxHee — 2,5 ¢M, HIbKHee — 2,5 cM;
Mpudt: Times New Roman, MeXCTpOUHBIH MHTEPBaJl — OMHAPHBIH, IEPEHOCHI CIIOB
HE JIONyCKaroTCs;
I'paduku, mpuBeeHHbIE B pacueTHO-TpaduuecKkoil paboTe, JOHKHBI OBITh BBHITIOJIHEHBI
1100 Ha MIJUTMMETPOBOM Oymare, 6o ¢ momortsio MS Word, Open Office, Excel u np.;

®opmynsl, npuBoauMbie B PI'P, nomkHBl OBITH, KaK MpaBHJIO, 3allMCaHbl CHayajla B

o0uieM BUjie, a 3aTeM yKe JJOJKHA ObITh MPOU3BEACHA MMOACTAaHOBKA UCXOJHBIX JAHHBIX U BHIIOJHEHBI
HE00XO/IMMbIE BBIUMCIIECHUS; MIPU MOJACTAHOBKE MCXOJHBIX JAHHBIX HYKHO BHHMATEIbHO CIEIUTH 32
COOJIIO/IEHHEM OJIMHAKOBOM pa3MEepHOCTH;

7. Pemenue 3a1a4 10JKHO CONPOBOXKIATHCS KPATKUMHU MOSICHEHUSIMU;



8. Bee 3amaum pacuérHO-rpaduueckoid pabOThl JOKHBI BBIMOJHATHCS M OTIABAThCA
IPENoAaBaTeII0 Ha MMPOBEPKY B CPOKH, MPETyCMOTPEHHbIE TpagruKOM pabOTHl CTYJCHTOB B TEKYIIEM
CEMECTpE;

9. [Tocne wucnpaBieHHs BCeX OIIMOOK, OTMEUYCHHBIX IPENOAABaTeNeM IIPH IPOBEpKE,
Kax1as 3a7a4a pacu€THo-rpaduyeckoil paboThl JOKHA OBITh 3AIIUIICHA.

4, MeToanuyecKue peKOMEHIAIUM 110 MOAT0TOBKE 00yUYaK0IIerocst
K MIPOMEKYTOYHOI aTTecTAllNU

VueOHBIM IIJIAHOM 0 JUCHUIUIMHE (GHU3MKA NPEAYCMOTPEHBI  CIEAyIomMe  (OPMBI
IPOMEKYTOYHOM aTTECTaINN:

1) 3auer;

2) 9K3aMEH.

[IpomexxyTouHasi aTTecTalsl HaNpaBieHa Ha TPOBEPKY KOHEUHBIX pE3yJbTAaTOB OCBOCHHS
JUCIUTITUHBL (MOAYJIs).

@opMa NPOMEKYTOYHOM aTTECTALMH <«3a4eT» M «3a4eT C OLEHKOW» IpeaIoJaraet
ycraHoBlieHHE (akTa C(HOPMHUPOBAHHOCTH KOMIETEHLMI Ha OCHOBAHUU OLEHKH OCBOEHUS
o0yJaromuMcsi MPOrpaMMHOTO MaTepHaja [0 pe3yslbTaTaM TEKYIIEr0 KOHTPOJS JAUCHUILTAHBI
(MOzyJIsl) B COOTBETCTBUHU C TEXHOJIOTUYECKOM KapTO.

Ecnu oOyuaromuiics HaOpan 3adeTHOE KOJMYECTBO OaJUIOB COIJIACHO YCTAHOBJIEHHOMY
JIMara3oHy MO AUCHUIUIMHE, TO OH CUUTAETCS aTTECTOBAHHBIM.

Takum 00pa3om, MOATOTOBKA K 3a4€Ty MPEAIOaraeT MOATOTOBKY K ayAUTOPHBIM 3aHITHAM H
BHEAYJAUTOPHOMY TEKYILEMY KOHTPOJIIO BCeX (OpM.

[Tpu moATrOTOBKE K 3K3aMEHY I1eJIeco00pa3Ho:

- BHUMATEJIbHO M3Y4YHUTh IIEpEUYEHb BOIIPOCOB U OINPEIEIUTh, B KAKUX HCTOYHHMKAX HAXOIATCS
CBE/ICHUS, HEOOXOAMMBIE Il OTBETA HA HHX;

- BHUMATEJIbHO MPOYUTATh PEKOMEHJOBAHHYIO JIUTEPATYPY;

- COCTaBHUTbH KpaTKHE KOHCIIEKTHI OTBETOB (IIJIAHBI OTBETOB).

IIpy mnoOBTOpeHMM MaTepuana HeXeJIaTelbHO MCIOJIb30BaTh MHOT0 KHHUI. OCHOBHBIM
MCTOYHHUKOM TIO/ITOTOBKH K 9K3aMEHY SBIISIETCS KOHCHEKT JeKiuid. CienyeT 3aloMUHATh TEPMUHBI U
KaTeropuu, IMOCKOJbKY B HX ONPEAETICHUAX COAEP)KATCs IMPHU3HAKH, IMO3BOJSIONINE YACHUTh HX
CYIIHOCTh M OTJIMYHTH ITH TOHATHS OT IPYruX. B Xome MOATroToBKHM 0Oydarommmcs HEOOXOTUMO
oOpamath BHUMaHUE HE TOJBKO Ha YPOBEHb 3alIOMUHAHMS, HO M Ha CTENIEHb MIOHUMAaHUs KaTeropuil 1
peanmpHBIX TpoPuIBHBIX MpobOsem. [loAroTroBka K 3K3aMeHY AODKHA B Pa3yMHBIX IPOIOPITUSIX
coyeTaTh M 3allOMUHAaHKE, U TIOHUMaHUe MPOrpaMMHOI0 MaTepHuaia. B 3ToT nepuoa noyiie3HbIM MOXKET
ObITh OOIIEHME OOydarluxcsi ¢ MpernojaBaTeNsiMd 1O JUCHMIUIMHE Ha TPYNNOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALIUSAX.

[ToxroToBky mo OwWJeTy Ha SK3aMEHE HaJl0 HAYMHATH C TOTO, YTO MOMHHUTCS JTyd4Ille BCETO.
OpnHako, roTOBSICh [0 OIHOMY BOIIPOCY, Ha OTAEIBbHOM JINCTE HY’KHO ITOCTOSTHHO KPAaTKO 3alHChIBaTh U
T€ MOMEHTBHI, KOTOPBIE «BCIUTBIBAIOT» B MAMSTH U 110 IPYTHM BOIIpocam Ouiiera.

Bo Bpems sx3ameHa o0yyaromuecss MOT'yT M0JIb30BaThCsl IPOrPaMMOM IUCIUILIUHBI, a TAKXKe, C
pa3penieHus 3K3aMeHaTopa, CIPaBOYHON JIUTEPATYPOH.

[Io oxoHUaHMM OTBETa HK3aMEHATOP MOXKET 3a7aTh OOyyaromeMycs JONOJIHUTENbHbIE U
YTOYHSIOLIHE BOIPOCHI.

[TonmoxuTenpHBIM OyIET CTpeMIICHHE 00yJYaroIIerocsi N3JI0KHUTh PAa3IMIHbIe TOYKH 3PECHUS Ha
paccMaTpuBaeMylo npo0ieMy, BEIpa3uTh CBOE OTHOIIECHHE K HEeW, MPUMEHUTh TEOPETUYECKHE 3HAHUS
10 COBPEMEHHBIM MpoOIeMaM.

Cnucok BONPOCOB K 3K3aMeny (2 Kype, 3 cemecTp):

1) MarautHoe B3aUMOJIEHCTBUE IIOCTOSHHBIX TOKOB. BEKTOp MarHMTHOM MHIYKIIMH.
[TpuHIMMI Cynepno3UIIMN MarHUTHBIX MoJield. BekTop Hanps>KeHHOCTH MarHUTHOTO MOJIS.
2) 3akoH Awmmepa. BsaumopneicTBuHE MapalJIeNIbHBIX — TOKOB. Cuna Jlopenua

(97eKTpHUuecKas U MarHUTHAsl COCTABIISIOLIHE).



3) 3akoH buo-Casapa-Jlamniaca u ero npuMeHeHHE K pPacyeTy MarHUTHBIX IOJIEH NPSMOTO
Y KPYrOBOI'O TOKa, OTPE3Ka MPOBOJA C TOKOM.

4) Teopema 0 mHUPKYIAIUM (3aKOH IOJHOIO TOKa). MarHuTtHoe mOJie COJICHOMAA U
topoua. ITorok BekTOpa MarHuTHOM MHAYKUMU. Teopema ["aycca ans marHutHoro noss. Pabora no
[EPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

5) JIBM>KEHHE 3apSKCHHBIX YACTHIL B JJIEKTPUYECKUX U MArHUTHBIX MOJISAX.

6) MarsuTHO€E 110JIe U MAarHUTHBIN JUIIOJIBHBIA MOMEHT KpyroBoro toka. Hamarnmdyenue
MarHeTUKOB.  3aBUCHUMOCTb  HAMarHMYEHHOCTM  OT  HANPSDKEHHOCTHM  MarHUTHOIO  IOJISA.
HampspkenHocTs  MarHuTHOro mnosst. CBsi3b BEKTOPOB MAarHUTHOW HMHAYKLWH, HANPSKEHHOCTH
MarHMTHOTO IOJIS1 ¥ HAMAarHU4YEHHOCTH. 3aKOH IIOJHOIO TOKa JJIsi MarHUTHOIO IOJS B BEILECTBE.
MarnuTHast IpOHUIIAEMOCTh. MarHuTHast BOCIPUMMYUBOCTE. Kitaccudukanus MarHeTHKOB.

7) JluaMarHeTUKy, napaMarHeTMKH U (eppoMarHeTuku. ['paHuuHble yCIOBHUA Ha
IIOBEPXHOCTU pa3jena JBYyX MarHetukoB. ['ucrepesuc. KpuBas HamMarHM4MBaHMs, OCTATOYHAs
UHAYKIMSA U Ko3puuTuBHas cuia. Touka Kropu. OO0beMHas IUIOTHOCTh SHEPTUU MArHUTHOTO IOJIS B
BEILECTBE.

8) OnexrtpoMarauTtHas HHAyKOus. IlpaBuno JleHnma. VYpaBHEHHME 3JIEKTPOMarHUTHOU
uHAykuud. CamouHAaykius. WHIYKTHUBHOCTH COJIEHOMZAQ, TOPOMJA. ODHEPIrHsl MarHUTHOIO TIOJIS.
BuxpeBoe snexrpuueckoe nojue. Tok cMmemenus. Cuctema ypaBHeHUN MakcBeiia B MHTErpajibHOU
dopme u PU3MUECKUI CMBICI BXOIAIIMX B Hee ypaBHeHHMH. Cuctema ypaBHeHHM MakcBeiia B
nuddepernuanbHon hopme.

9) WNurepdepentius crera. [lpunmun [rolirenca. KorepenTtHele BomHbL [lomyuenue
KOTE€pEeHTHBIX Jydel. Ontuyeckas mmHa nytd. Onrtudeckas pasHoCTh xona. iHTepdepeHIus cBeta oT
JIBYX KOTEPEHTHBIX HCTOYHUKOB: YCIIOBUE MaKCUMyMa U MUHUMYyMa. IHTepepeHLns cBeTa B TOHKUX
IUICHKaX: T[I0JIOChl PaBHOM TOJIIMHBI W pPAaBHOrO HakiloHa, Koibla Hetorona. Ilomydenne
unTepdepenimn (Merox FOHra).

10) Hudpaxmus csera. [Ipunnun [rolirenca-®Openens. Meron 300 OpeHens: aMIuTyaa
pe3yJbTUPYIOLIEro KojieOaHus, Iulomanb m-i 30Hbl DpeHens, paauyC BHEIIHEH TI'PAHULIBI 30HBI
Openens. Hudpaxius Dpenens (audpaxkuus B cxopsummxcs nydax). Judpakuus Ha Kpyriom
orBepcTuu U nucke. Judpaxnus @paynrodepa (nudpakuus B napaienbHbix gydax). Judpaxmus Ha
menu. Audpaxius Ha 1udpakIMOHHON pelieTKe.

11)  BsaumopeiicTBHe cBeTa ¢ BemiecTBOM. Paccesinue 3akon Pames. ucnepcus cmera.
Jucnepcus nokazarens npesiomiieHus Beniectsa. [Ipenomiienne ceeta B mpusMe.

12) [Tomsspuszanusa ceera. Ilnockocts mossipuzanuu. ECTECTBEHHBIM W NOJSPU30BAHHBIN
cBeT (JIMHEWHO M 3umnTHyeck). CreneHs nosisgpusanuu. 3akoH Mamoca. [lonspuzanus ceeta npu
OTpaXEHMM M TPEJOMIIEHMM Ha TpaHMIE JBYX JAMAJIEKTpUKOB. 3akoH bprocrepa. [IBoitHoe
aydenpenomieHre. OObIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTyYH.

13) TemnoBoe M3Nyd4eHHE M €ro XapakTepucTUKH. OCOOCHHOCTH TEIUIOBOTO HM3JIyUCHHS.
AbcomotHo yepHoe Teno. 3akoH Kupxroda. 3axonsl Credana-bonpiMana u cmerieHuss Buna.
®opmyna Panes-/Ixunca.

14)  KgsanrtoBas rumore3a Ilmanka. ®@opmyna Ilnanka s yHUBepcadbHOW (GYHKIUH
Kupxroda. KsantoBas rumore3a DitHmTeitHa. 3akoHbl potorddexra. Macca u ummynbc (poToHa.
Hasnenue ceeta. Ipdext Komnrona.

15)  IlmamerapHas mojmens aroma. OmbiTel Pesepdopaa mo paccesHuto a-dactuil. Mojesb
atoma Pesepdopna, ee mnpobiembl. OMIuUpHUYecKHe CepHalibHble (OPMYIbI CIEKTpa BOJIOPOJA:
Jlatimana, bampmepa, [lamena u nap., o6oOmennas dopmyna. Ilocrymatst bopa. Moaens aroma
Pesepdopna-bopa.

16)  KopmyckynsspHO—BOJHOBOM ayanu3m MaTepuu. [ unoresa ae bpoiias. CBS3b BOJIHOBBIX
U KOPIYCKYJIIPHBIX XapaKTEPUCTHK MUKpodacTHlibl. CoOoTHOILIEHHE HeompeaeneHHocTel [ eiizenOepra
JUIsL KOOPAMHATBI U HMMITYJIbCa, SHEPTUU M BpeMeHH. OCHOBHOE ypaBHEHHME KBAHTOBOM MEXaHUKH.
Obmee ypaBHenue lllpenunrepa u ero ‘“craryc”’. YpaBHenue Illpenunrepa ans cTarOHapHBIX
cocrosiHuil. CoOcTBeHHbIe (YHKIMHU, COOCTBEHHbIE 3HAa4YeHHs] 3Hepruu. YacTuma B OJHOMEpPHOU
IPSIMOYTOJIbHOM MOTEHIIMABHON siMe ¢ OECKOHEYHO BBICOKUMH CTEHKaMH.



TUnoBO# BAPHAHT 3K3aMEHALIMOHHOI0 OWJIeTa:

MMHUCTEPCTBO HAYKU U BBICHIET'O OBPA30BAHMS POCCUMCKON ®EJEPAIIHN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE
YUYPEXIAEHUE BBICILIEI'O OBPA3OBAHUA

«MYPMAHCKHWM I'OCYJAPCTBEHHBIA TEXHUYECKHWA YHUBEPCUTET»
HUHCTUTYT apKTUYECKUX TEXHOJIOTUN
HauMeHoBaH#e CTPYKTYPHOTO TIOIpa3IeIICHUs
Kadenpa mopckoro Hedreraszoporo jena u hu3uku
HaunmenoBanue kadeaps
Hamnpasnenue u HanpasiaeHHOCTH (mpoduiis) moarotoBku 09.03.01. UndopmaTrka v BEIYUCIUTEIbHAS
TEXHHKA

IK3AMEHAIIMOHHBIN BUJIET Ne 1
1o y4yeOHOM qUCHUIUIMHE (QU3UKa

1. Teoperuyeckuii Bonpoc Nel. 3akon buo-CaBapa-Jlamnaca u ero npuMeHEHHE K pacyeTy
MAarHUTHBIX TOJIEH.

2. Teopernueckmuii Bompoc Ne2. HurepdepeHius cBeTa B TOHKHX IUICHKAaX: MOJOCHI PaBHOM
TOJIIIMHBI M PABHOTO HAKJIOHA, KoJiblla HeroToHA.

3. Teopernuecknii Bonpoc Ne3. KantoBas runoresa DiiHinTeiiHa. 3akoHbl poTodddekTa.

3aenyrommii  kadenpoit MHI Tu® / Bacéxa M.B./

« » 2022 1.
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