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1. HEJIb U 3AJAYN OCBOEHU A JUCHUIIVIMHBI

Lenpto ocBOCHUST TUCHMIUIMHBI «DPu3nka» sBigeTcs (HOPMUPOBAHHE Y OOYHAIOLIMXCS

CHUCTCMbI KOMHCTCHL{I/Iﬁ AJI1 pCUICHU A HpO(l)eCCI/IOHaJIBHBIX 3aja4.

3amaun: M3ydyeHue OCHOBHBIX MOHSATHHA, (pyHIaMEHTaJIbHBIX 3aKOHOB KJIACCHYECKOH U
COBPEMEHHOM (hM3MKH U1 UCIIOJIB30BAHMS B TPO(ECCUOHATILHOMN AEATEIbHOCTH,;

2. MECTO YYEBHOI JUCLUILJIMHBI (MOAY.J15I) B CTPYKTYPE OIOII BO

Hucuunmuna b1.0.12 «®u3uka» BXOAUT B 00s13aTeNIbHYIO YacTh B cTpykType OIIOIL.
Hucnurnnuna u3ydaercs B 1 cemectpe Ha 1 Kypce B ouHOi ¢dopme oOydeHus, B 1, 2

cemectpe Ha 1 Kypce B 3a0uHOM (hopme 0OydeHusl.

3. KOMIIETEHIIU OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE

OCBOEHUSI JUCHUILUIMHBI (MOAYJS) /

OXHUJAEMBIE PE3YJIBTATDBI

OBYYEHHUA 11O 3ABEPHIEHMHU OCBOEHHUSA HNPOI'PAMMbBI JUCIHUITIJIMHBI

(MOJIYJI5D)

ITpouecc

U3Yy4YECHUs

JAUCHUITIIMHBI

HarpaBJieH

Ha (HOpMHpOBAHWE  CICAYIOIIUX

komneTeHmit (B coorBerctBUuU ¢ ®I'OC BO wu TpeboBaHMAMU K pe3ylbTaTaM OCBOCHUS

OIIOI):

Kapra ¢popmupoBanusi KoMneTeHUMd 0 JUCHUILINHE

Konu
HanMEHOBAHUE
KOMIIETEHI[UHU

KOI[ 1 HAMMCHOBAHUC
HHJUKaTOpa JOCTHKCHUA
KOMIICTCHIIMH

HepequL IJIaHUPYEMBIX PE3YJIbTATOB
06yquI/m 110 JUCHHUITIIMHE

OIIK-1 Cnocoben
pemiaTth TUTIOBBIE
3a7a4u
npodeccuoHanbHOM
JESTSIIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBCHHBIX HAYK
c MPUMEHEHUEM
MH(OPMaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

na-1
3HAHUE
3aKOHOB
TUYECKHX,
€CTeCTBCHHOHAYYHBIX H
obmienpodeccuoHaIbHBIX
JUACITATIIINH,
HEOOXOIMMBIX IS
peIIeHHs] THITOBBIX 3aa4
B 00JIaCTH arpOHOMUH.

[emoncTpupyer
OCHOBHBIX
Marema-

3HaTh O POJH U MecTe (U3NKUA B COBPEMEHHOM
Hay4yHOM  KapTuHe  MMHpa,;  I[OHMMaHUE
(dbuzngeckoi CYIIHOCTH HaO0JI0JaeMBIX
SBJICHUH; O OCHOBOIOJIATAIOUINX (DU3UUYECKHX
MOHATUSX ¥ BEIMYHMHAX, XapaKTEPHU3YIOLIHX
¢usnyeckue  mpouecchl  (CBA3aHHBIMH  C
MEXaHUYECKUM JIBIKCHHEM, B3aMMOICHCTBUEM
TEJI, MeXaHUYEeCKUMHU KOJI€OaHUSMU U BOJIHAMU;
aTOMHO-MOJIEKYJSIPHBIM CTPOCHHEM BEIECTBA,
TEIUIOBBIMH  IIPOLIECCAMH; JIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH, JJIEKTPHYECKHUM TOKOM,
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU U BOJIHAMH;
ONITUYECKUMHU SIBIICHUSIMU; KBaHTOBBIMH

SIBICHUSIMU, CTPOCHMEM aToMa M aTOMHOIrO
siIpa, PaJMOAKTUBHOCTHIO) HEOOXOJAMMBIX IS
pelieHrdss  TUNOBBIX  33Jad B oOiactu
arpOHOMHUH.

Ymeer JIEMOHCTPHUPOBATH OCHOBHBIE
(bu3mvYecKre 3aKOHBI U TEPMHUHBI.

Bnaneer TepMmuHONOTMEM W OCHOBHBIMHU

(i)I/ISI/I‘—IeCKI/IMI/I 3aKOHaMH, UCIOJb3YyCMbIMH JIA
pCUICHU THUIIOBBIX 3a/la4 B arpPOHOMHHU.




N/I-2Vcnionb3yeTr 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX "
€CTECTBEHHBIX HAYK I
pelieHust  CTaHAapPTHBIX
3a7a4 B arpOHOMUH

Ymeer HUCIIOJIL30BaTh 3HAHUA 0
OCHOBOIIOJIATAIOIMINX (U3HUECKUX TOHITHSIX H

BEIMYMHAX, XapaKTepU3yOIMX (u3nueckue
nporeccbl  (CBA3aHHBIMH € MEXaHUYECKUM
JBUKECHHUEM, B3aUMOJCHCTBUEM TEN,

MEXaHUYECKMMH KOJEOaHHUAMU H BOJIHAMU,
aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BELIECTBA,
TETUIOBBIMHU  TIPOIIECCAMH; DIECKTPUUECKUM U
MAarHUTHBIM TIOJSIMH, 3JEKTPUYECKHUM TOKOM,
3JICKTPOMArHUTHBIMU KOJICOAHUSIMU M BOJIHAMH,
OINTHYECCKUMU SIBIICHUSIMU, KBAaHTOBBIMU
SIBIICHUAMHU, CTPOECHHEM aToMa W aTOMHOTO
sApa, I PELICHUs CTaHAApTHBIX 3aJad B
arpOHOMHU

Brageer 3HaHUSMU OCHOBHBIX 3aKOHOB (PH3UKHU
JUTA pelIeHns] CTaHAAPTHBIX 3a7a4 B arpPOHOMUU

4. CTPYKTYPA U COAEP)KAHUME JUCHUITVIMHBI

4.1 O6beM AMCUUIUIMHBI ¥ BUJIBI y4eOHOM paboThI
AJIs1 04HOM (popMBbI 00yUeHUs

OO6m1ast TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI 108 yacos.

TpyaoeMkocTh CemecTpsl (KO-
JUCLUTUIMHBI BO HeZETb B
ceMecTpe)
Bun yuebnoit paboTbl Bcero W3 Hux B
4acoB HHTEp- 1
aKTHBHOMN (19
dbopme
AyIHMTOpHBIE 3aHATHS (BCEro) 36 8 36
B TOM YHCIIE: Jlexmu (JI) 18 18
Jlaboparopusie pabotsi (JIP) 18 8 18
CamocrositenbHas padora cryaenta (CPC) 79 79
(Bcero), B TOM uuce:
N3yueHne 1eKIHOHHOTO 15 15
MmarepHaa
W3yuyenue BOIIpoOCOB,
BBIHOCUMBIX Ha 15 15
CaMOCTOSITEJIbHOE U3yUeHHe
[ToaroToBKa K BHIMIOJHEHUIO H
CPC 3anUTe J1abopaTOPHBIX
) pabor, pabota co
B CEMECTpe:
CIPaBOYHUKAMH, 15 15
03HAKOMJICHHE C
HOPMAaTUBHBIMU U
METOAMYECKUMH
JIOKYMEHTaMHU
CamocTosTenbHas paboTa B 97 7
CECCHIO




Bujx npomexyTo4HOl aTTecTannu (3a4er,

SK3AMENH) 3auyer 3auer
KonTakTHas padora odyuyarommuxcs ¢ 36 36
npenojaaBarejiemM

OO0masi Tpy10€MKOCTb, 4. 108 8 108
OO0m1Iasi TPY10€MKOCTD, 3a4eTHbIE € THHHUIIbI 3 3

JJIS1 3204HOM ()OPMBI 00yUeHUs

OO01mast TpyJ0eMKOCTh JUCIUTLIINHBI COCTABISAET 3 3a4eTHbBIE enuHullbl 108 Jaca.

Bun yueGHOM paboThI TpynoemMKocTh CemecTpbl
JUCIUTLIAHBI (xon-BO
HEJIeTb B
CEMECTpe)
Bcero O0beMm 1,2
4acoB KOHTaKTHOM (18)
paboThl
AyauTopHasi KOHTaAKTHasi padoTa (Bcero) 10 10 10
B TOM YHCIIE: Jlexknnu 4 4 4
JlaGopaTtopusie padoTs (JIP) 6 6 6
CamocrosiTesibHasi padoTa cTy/ieHTa (Bcero), 9 0,25 72
B TOM YHUCJIC:
CPC - I3y4eHue n1eKIMOHHOTO 44 44
B CEMeCTpe: Marepuaia
- CamocTosiTeTbHOe 40 40
M3Y4YEeHHE TEOPETUIECKOTO
MaTepuasa YTeHUue
y4eOHHUKOB,
JIOMTOJTHUTEIbHOM
TuTepaTypsl, paboTa co
CIIPaBOYHHUKAMH,
03HAKOMJICHHUE C
HOPMAaTUBHBIMH H
METOINYECKUMU
JIOKYMEHTaMH),
- [Togroroska k 10 10
BBITIOJTHCHHIO ¥ 3aIIUTE
71a00paTOPHBIX paboT
KoHTtpousb 4 4 4
Bujx npomexyTouHoii aTTecrannu (3a4er, 3auer 3auer
IK3aAMEH)
OO0mast Tpy10eMKOCTh, Yac. 108 4,25 108
OO0masi Tpy10eMKOCTh, 32a4eTHbIE e IMHUIIbI 3 3

4.2 TemMaTU4eCcKUH IIAH JIEKIIMOHHBIX 3aHATHH
JJIs1 04HOM (popmMBbI 00yUEeHUS




I1./11

Hazsanue
TCMBI

Co;[epncaHHe TCEMEI 110 ToApasacjiamM

Tpyn0eMKOCTb,
4.

Mexanuka

1.1. OcHOBbI KHHEMATHKHU U THHAMUKH

Beenenue. [Ipeamer ¢pusuku, ee mecto cpeau
€CTECTBEHHBIX U TEXHUYECKUX HayK. MexaHnuueckoe
JBIKEHHE KaK TpocTeias oopMa JABIKCHUS MAaTEPUU.
DJIeMEHThl KHHEMATUKU MAaTepUaIbHON TOUKU. CUCTEMBI
otcuera. Tpaekropus. [IyTe u nepemeniernne. CKOpocTh U
yckopeHue. HopManbHOE ¥ TAHT€HLIIMATIBHOE YCKOPEHHE.
Jlunamuka matepuanbHOM TOUKU. 3akoHbl HbroTOHA.
Nmiysbe. 3akoH coxpaHeHHs uMITybca. PaboTa,
MOIIIHOCTb, SHEpTUs. BpaiareabHble JBUKEHUS -
MaTepUaJIbHOM TOYKH, TBEPJIOIO TEa.

1.2. MexaHuyecKue K0JeOAHUSI U BOJHBI

OcHOBHBIE XapaKTEPUCTUKN TApMOHHYECKHUX KoeOaHHil.
VYpaBHenue kosiebaHui. 3aryxaronme Kojaeoanus.
Breinyxnennsie kosnebanus. Pesonanc. BonHoBsie
nporiecchl. [Ipo1osibHbIE U TOTIEPEYHBIE BOJIHEI.
VYpaBuenue Oerymeid  BojHbL. Da3oBasi CKOPOCTb.
BonnoBoe ypaBHeHue. 3ByKOBbIE BOJIHBIL. MIcTOUHUKY 1
MPUEMHHUKH 3ByKa. Bocnpusitue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Monekyis
pHas
¢duzuka u
TEPMOJUH
aMuKa

2.1. MoJsekyasipaas pusuka

TepmoanHamMuueckue napameTpsl. MneansHbli  ras.
OnbITHBIE  3aKOHBI UACAIBHOTO Ta3a. YpaBHEHHE
MenneneeBa - Knaneilipona. OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO - KMHETUYECKOH TEOpHUU HJIECAIBHOTO rasa.
OcHoBuble  monoxenuss MKT u  ux onsiTHOE
o0ocHOBaHUe. SIBeHUs nepeHoca. YpaBHeHUEe TUPPY3HH.
SBnenne temnonpoBoaHocTH. HMcemapenne. KoHBeknus.
W3nyyenune. JlromuHecueHiuss. BHyTpeHHsAs dHeprus
cuctemsl. Teruora u pabota -GpopMbl nepeadn dHEPTUu.
Pabota pacupenus raza. TemioeMKOCTb.

2.2. OcHOBBI TepMOANHAMUKH. PeanbHble ra3pl
Ileppoe Hawano TtepMoauHaMuku. [Ipumenenue
IIEPBOTO Hadaja TEPMOAMHAMUKHM K M30IPOLECCAM.
Kpyrosele npoueccsl. MneanpHas TemioBas MallluHa U €€
koa¢¢uumeHT nose3Horo neictBus. Teopema Kapho.
ITytn noBeienus KII/I. Cuibl 1 noTeHInanbHasi SJHEprus
MEKMOJIEKYJISIPHOTO B3aUMO/JICUCTBUS. Y paBHEeHHE BaH-
nep-Baanbca. I30TepMbl peaibHBIX Ta30B U UX aHAIIU3,
BHYTPEHHSS SHEPTUs peanbHoro raza. CKnxKeHHE ra3os.
OmneiT DHproca.




3.1. OCHOBBI YJICKTPUYECTBA. 3aKOH COXpPaHEHUs
ANEKTPUYECKUX 3apsiaoB. 3akoH KynoHa. DnekTpudeckoe
nosie. HarnpsixeHHOCTB 3niekTpuueckoro mojsi. CuioBbie
muHud. [loTenunan snexTpuueckoro noisi. CBa3b MEXKIY
MOTEHIIMATIOM U HAIPSHKEHHOCTBIO JIST 3JIEKTPUUYECKOTO
1oJisl. DKBUIMOTEHIIMAIbHBIE TOBepXHOCTU. [IpoBOAHNKY B
AIEKTPUUYECKOM TM0JI€. DIEKTPOEMKOCTh ITPOBOIHUKA.
DHeprus 3apsHyKEHHOT0 MPOBOAHHUKA M KOHJEHCATOPA.
DHeprus MEKTPOCTATUUECKOTO MO, DICKTPUUCCKUN
Tok. Cuna Toka. [InotHocTh TOKa. 3akoHbl OMa 11
OJIHOPOJIHOT'O U HEOJAHOPOIHOTO ydacTka 1enu. [lanenue
HanpspkeHus. ConpoTuBiieHne. DNEKTPUYECKUE TOKU B
pasnnuHbIX cpenax. [lnazma..

DnexTpu-
94eCTBO

4.1. OcHoBbI MarHeTnu3Ma. MarauTHoe IoJie, ero
xapaktepuctuku. 3akoH buo-Caapa-Jlamiaca. [ToTox
BEKTOpa MarHUTHOW MHAYKIUH. Teopema
Octporpajackoro-I'aycca. SIBieHue 3JeKTpOMarHuTHOM
MarseTusm | UHAYKUUU. SIBIIEHHE CAaMOUHIYKUIUU. DHEPrus
MAarHuTHOTO I0JIs. MarHuTHEIC CBOMCTBA BEIIECTBA. 3aKOH
Awmmnepa. Cuina Jlopenua. MHIyKTUBHOCTb U €MKOCTH B
LEMAX TePEMEHHOTO TOKa. JJIEKTPOMarHUTHbHIC
KoJieOaHus. DJIEKTPOMArHUTHBIC BOJTHBI.

5.1. DyieMeHTBI reoMeTPU4eCKOii U BOJTHOBOI ONTUKHU
OcHOBHBIE 3aKOHBI T€OMETPUUYECKOI ONTUKU. ToHKHE
a3kl KorepentHeie ucrounuku csera. MaTepdepenuns
cBetoBbIX BoJH. OnbiT OHra. ludpakuus caerta.
[Tonstpusanusa cBera. 3akon Mantoca. 3akoH bprocrepa.

Ontuka | 5.2. OCHOBBI KBAHTOBOI ONITHKH

TemnioBoe U3JIy4eHUE U €T0 XapaKTEPUCTUKU. 3aKOHBI
Kupxroga. 3akon Credana-bonbiimana. Pacnipenenenune
SHEPrUM B CIIEKTPE TEIIOBOTO U3JIy4YeHHUs. 3aKOH
cmenenust Buna. dorosnextpudeckuit 3pdext. Ipdext
Komnrona. /laBienue cBera.

6.1. OcHOBBI ATOMHOI ¥ AiepHOI pusukn. CtpoeHne
aToMa. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CocTaB u
XapaKTEPUCTHKU aTOMHOTIO s1pa. SIBinenne
PalMOaKTUBHOCTHU. 3aKOH PaJHMOAaKTUBHOIO pacnaja.
3amuTa OT paJuOAKTUBHBIX U3Iy4YeHUH. DHEPIHUs CBA3H.
Jledext macchl aTOMHOTO siipa. SAepHble peakiuu.
[lennas peakuus pacnana. TepmosinepHast peakuus
CHHTE3a.

ATtomHas
U siAepHas
¢duzuka

Bcero

18

AJIs1 3204HOM opMBbI 00yUeHHUS

Tema JNEKIIMOHHBIX 3aHATHUI

Tpynoem-
KOCTb, 4.

Brenenue. [Ipenmer ¢husukm, ee MeCTO Cpeld €CTECTBEHHBIX U
TEXHUUYECKUX HayK. MexaHn4ecKoe BUKEHHE KaK mpocTeimas popma
JBIDKEHUSI MAaTEpUU. DIIEMEHTHI KHHEMATHKH MaTEPHAIBHONU TOYKH.
Cuctemsl otcuera. Tpaekropus. Ilyts u nepemenienue. CKopocTs 1
yckopenue. HopmanibHOE U TaHT'€HLIMAIbHOE YCKOPEHHE.




2. | Cuua Toka. [ImoTHOCTH TOKa. 3akoHBI OMa AJIsE OTHOPOAHOTO U 2
HEOJHOPOJHOTO y4acTKa 1enu. [lagenne HanpsKeHus. 3aKOHbI
Kupxrogda. Pabora u MmomrHocTs TOKa. 3akoH [xoyns-Jlenna.
Knaccudeckast Teopust 2JIEKTPOITPOBOIHOCTH MeTaIIOB. KOHTaKTHBIE
sBneHns. KoHTakTHas pa3HOCTh MOTEHIMAJIOB.

3. | DneMeHThI reoMeTpudeckoit ontuku. [Tpuan depma. 3aKoHBI 2
OTpakeHHU U npesromiieHus ceera. Onruueckue npudopsl. Korepentuoie
UCTOYHUKU cBeTa. MHTepdepenins cBeToBbix BoaH. OnbIT FOHTa.
WuTepdepenius B TOHKHUX TUIeHKaxX. [[puMeHeHne natephepeHInu.
Judpakmus ceera.

Bcero: | 6

4.4 TemaTtuyeckui IIaH OPAKTHYECKUX 3aHATUI

Ne Ne pazgena TpynoeMKocThb
pasit Coneprxkanue paboThl pyA ’
IL/I. | JOUCHUIIINHEL 9.

HpaKTI/I‘leCKI/Ie 3aHATUA y‘le6HbIM IIJIaHOM HE IIPCAYCMOTPCHBI

4.4 TemMaTH4YeCKH IJIaH Ja00OpPATOPHBIX padboT
AJ151 04HO# (popMBbI 00yUeHH s

Llenp 1abopaTOPHOro MPAaKTUKyMa — O3HAKOMUTD CTY/IEHTOB C COBPEMEHHBIMU METOAAMU
U3MEpEHUS; IPUBUTH CTYJIEHTaM MPAKTUYECKUE HABBIKU 110 METOAMKAM SKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUM U OOpabOTKM OIBITHBIX JAHHBIX; [IOMOYb WM B YCBOCHUHU OTAEIbHBIX
TEOPETUYECKUX  pa3fenoB  Kypca. JlaGopaTOpHbIi  IPAKTUKYyM  BBIIOJHSAETCS IO
UH/IUBUYaIbHOMY TpaQUKy MUHHM TpyHIaMH, COCTOALUIMMU U3 2-3 CTYAEHTOB. 3a NEpPHOA
0o0ydeHHUsl CTYIEHT BbINONHAET 18 yabopaTopHbIX PadOT U3 NPEUIOKEHHOIO IEpEedHs B
COOTBETCTBUU C I'paKOM, pa3pabOTaHHBIM JJIS KaKJOW MUHU IPYIIIIbL.

No N T
o pa3zaeia TTOEMKOCTB
1. P Coneprxanne paboThl Py ’
JUCLUILINHBI q.
/m
1.M3ydyeHne 3aKOHOB PaBHOYCKOPEHHOI'O JIBM)KCHMS Ha 2
MamuHe ATByJa.
2. OrmpeneneHue VyIjIOBOIO VYCKOPEHHUSI M MOMEHTA
1 MexaHuka pel y yekop 2
WHEPIHUH KPECTOBOT'O MasiTHUKA.
3. OmnpeneneHue CKOPOCTH TNyJd € I[OMOMIbIO 5
OAJUTMCTUYECKOTO MaITHHUKA
1.0Onpenenenne kodp@uirieHTa BHYTPEHHETO TPEHUS 2
2 MonexynsipHast | JKHJIKOCTH
¢buznka 2.0mpeneneHue OTHOIICHUS YIENIbHBIX TEIJI0EMKOCTEH 2
raza MeTOJIOM aJIna0aTHYECKOTO PACIIHPECHHUSI
1.13mepenue INEKTPUIECKUX COMPOTUBIIEHUN
3 | DiekTpuvecTBO 2
MOCTHKOM YUTCTOHA
1.U3mepenue WHIYKIUA MarHUTHOTO [IOJIS
4 MarueTnsm P AYKIL 2
AIEKTPOIMHAMOMETPOM
1.3yuenue 3ak0oHOB BHeIIHEr0 ¢hoTtorddekra
5 Onruka y b bd 2
6 AToMHasg n 1.0Onpenenenue nepuoja noiypacmnaaa 2
saaepHasi pu3uKa
Bcero 18




JJIs1 3204HOM (DOpMBI 00YUEHU S

Ne | Ne paszgena
TpyaoeMKoOCTBb,
n./ | JUCHUILIHH Coaepixanue padoTsbl u
n bl
1.M3yueHne 3aKOHOB pPABHOYCKOPEHHOTO JIBUKEHUS Ha
MamurHe ATBYyJIa.
2. OnpeneneHue yriaioBoro yCKOPEHUs 1 MOMEHTa HHEPLIUU 5
1 Mexanuka | KPSCTOBOrO MasTHHKA.
3.  OmnpeneneHue CKOPOCTH MyJdd C  TOMOIIBIO
OAJUTMCTUYECKOTO MAsITHHKA
4. OmnpeneneHre CKOPOCTH 3ByKa METOJIOM CTOSTYMX BOJIH.
1.0npenenenue cpemHer IIUHBI CBOOOAHOTO mpodera u
3¢ GEKTUBHOTO AUAMETPa MOJIEKYJI BO3AyXa
MonexynspHas| 2.0npenenenue  KodpHUIMEHTa BHYTPEHHETO TPEHHUS
5 GU3MKa M | KUIKOCTH 2
TEPMOIHU 3.0npeneneHue OTHOUICHUSI YACIBHBIX TEIIOEMKOCTEH
HaMUKa raza METoJ0M aiadaTH4YEeCKOr0 PACIIUPEHHUS
4.  Omnpenenenue  kodpPuIEeHTa  MOBEPXHOCTHOTO
HATSKSHHSI )KUKOCTH METOJIOM OTpPbIBA KOJIbLIA
1.MccnenoBanue 3a€KTPOCTaTUUECKOIO MOJISL C ITOMOIIBIO
ANEKTPOJUTUYECKON BaHHBI
2.M3MepeHne 3EeKTPUYECKUX CONPOTUBICHUM MOCTHKOM
Yurcrona
3. CHsTHE XapaKTEPUCTUK TPEXIIEKTPOIHOMN JTaMIIbI
4. TI'pagyupoBka TepMomapbl U  OINpEICIICHUE €€
TEPMORJICKTPOABIIKYIIEH CHUIIBI
3 SeKTpo- 1. N3mepenue UHAYKIHUH MarHUTHOTO noJist 2
varnermay  |2PIEKTPOIMHAMOMETPOM
2.0npenenenue TOPU30HTAIBHOU COCTaBJISAIOLIEH
MHIYKIIMH MarHUTHOTO MOJIsL 3€MJIU
3. HUccnegoBaHue 3aBUCMMOCTH MAarHUTHOM WHAYKIHUH U
MarHUTHOM  NPOHUIAEMOCTH  (eppoMarHeTuka  OT
WHIYKIIMHA BHEITHETO MAarHUTHOTO TOJISI
4. OmnpeneneHusi AUDJICKTPUUECKOW  MPOHHUIIAEMOCTH
KUJKOCTHU ABYXIIPOBOJHOM JIUHUEN
3. (na IIK) IToctynars! bopa
Bcero 6




JIaGopaTopHbIi MPAKTUKYM BBINOJHSACTCA IO WHAMBUIYaIbHOMY TIpapUKy MUHHM TpYyIIaMy,
COCTOSIIIMMHU M3 2-3 CTYACHTOB. 3a MepuoJl 0Oy4eHUs! CTYJCHT BBIOJIHSET 2 1abopaTopHbIe PabOThI
U3 MpPEUIOKEHHOI0 IEepevyHs B COOTBETCTBUM C TIpaduKoM, pa3pabOTaHHBIM A KaXIO0W MUHH

TPYIIIBL.

4.5 CamocrosTenbHas pabora
AJIsi 04HOM (popMBbI 00YUECHUS

Howme .
p Bup camocrostensHO HasBanue O0newM,
pasficia paGoThI (conmeprxkanue paboOTHI) aKaz.yachl
(Tembl)
OcMBICTIEHUE U 3aKPETICHIE TEOPETUIECKOTO
W3ydyenue JEKIMOHHOTO
MaTepuasa B COOTBETCTBHHU C COJIEP>KaHUEM 5
MaTepuana o
JICKITMOHHBIX 3aHITHIA
CaMocTosiTelbHOE HM3yuY€HUE OCHOBHOW U
CamocTosTenpHOoe JIOTIOTHUTEIFHON JIMTEPATYpPhl, MOUCK U cOOp
U3Y4YEHHE TEOPETHYECKOro | nHpopManuu o JTUCIUTUINHE B 10
MaTepuaia MEePUOJUYCCKIX  TIEYaTHBIX W HHTEPHET-
W3J1aHUsX, Ha OQHUIMATFHBIX CAUTOB;
[ToaroroBka k | [ToaroroBka otdera mo JaboparopHoOit padore,
BBIMIOJTHEHUIO U 3aIlIHUTe OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 5
71a00paTOPHBIX pabOT
[TonroroBka Kk  cpaue [ToBTOpEHME U 3aKpETTICHHE U3YYEHHOTO o5
IK3aMEHa MaTepuaia
HTOI'O 45
JJIS1 3204HOM GopMBbI 00y4YeHHs
Howme N
A3l pa Bun camocTosiTenbHOM HazBanue O6newm,
pasien paBOTHI (comeprkanue paboTH) aKaJI.9achl
(Temsr)
OcMBbICTIEHUE U 3aKPETIIEHHE TEOPETUYECKOTO
N3ydyenune JIEKIMOHHOIO
Marepuana B COOTBETCTBHM C COAECPKaHUEM 44
MaTepuaia o
JICKIIMOHHBIX 3aHITHIHA
CaMocTosITeTbHOE M3yYeHHWE OCHOBHOW U
CamocTosTenpHOoe JIOTIONTHUTEIPHON JIUTEPATyphbl, MOUCK U cOOp
U3YYCHHE TEOPETHYECKOTO | MH(OpMAIHN o JUCITUTUTHHE B 40
MaTepuaia MEePUOJUYECKHX  TEYaTHBIX W  MHTEpHET-
W3JIaHUSX, Ha OUIIMAITLHBIX CANTOB;
[TonroroBka k | [ToaroroBka oTdera mo nabopaTopHOiil padore,
BBITIOJTHCHUIO ¥ 3aIllUTe OTBETHI Ha KOHTPOJIHHBIC BOTIPOCHI 10
71a00paTOpHBIX paboT
ITonrotoBka Kk  cpade [ToBTOpEHME U 3aKpENTIEHNE U3YUECHHOTO 4
3aueTa MaTepuaia
HTOro 94

5 METOJAMYECKHE PEKOMEHJIAIIMA MO W3YYEHUIO JAUCIUILIMHBI
(MOJTYJIST)

5.1 PexoMeHanuH 110 UCIIOJIL30BAHMIO MATEPHATIOB padoyell NPporpaMMbl
Paboty c Hacrosimielt paboueit mporpamMMoi ciiefyeT HauaThb ¢ O3HAKOMIIEHHs, TJe 0coboe
BHUMAaHHC CIICAYCT 06paTI/ITI) Ha BOIIPOCHI, BEIHECCCHHBIC OJI1 CaMOCTOATCIIBHOIO U3YyUCHU .
[Ipr m3ydeHUH IUCHMIUIMHBI CJleIyeT PaBHOMEPHO pPACHpeleNsTh BpeMs Ha MpopadoTKy

JIEKITHH,

CaMOCTOSITENIbHYIO  padoTy 1O

BBITIOJIHEHUIO  J1a00PaTOPHO-TIPAKTHYECKUX  padoT,




CaMOCTOSITENIbHYIO paboTy MO MOATOTOBKE K JIa0OpAaTOPHO-NPAKTUYECKOMY 3aHATHIO. Borpock! 1o
TEOPETUUYECKOMY KypCYy, BBIHECEHHBIE Ha CAMOCTOATEIbHOE M3YyUEHHUE, CTOUT U3YyUUTh cpa3y I0Cie
MIPOYUTAHHON JIEKIUH, IPU ITOM COCTaBJsAsA KOHCIIEKT MO BOIPOCY, IIOMECTUB €ro B TETpaau C
JIEKLOHHBIM MaTEpUAJIOM.

5.2 lloxkenanus K U3y4YeHHUIO OTAEJIbHBIX TEM Kypca

[lpenongaBarens B KOHIE JAOOPAaTOPHOTO 3aHATHS  O3BYUYHMBAET CTYACHTAM TEMAaTHKY
cienyomero 3ausatus. Omnpenensier 00beM padoT, KOTOPbIM HEOOXOIUMO BBITOIHUTD JJI MOJITOTOBKU
M YCIHENIHOTO BBITIONHEHHS CIEAyIoImeld naboparopHoil pabOThl. YKa3bIBaeT JHTEPATypy
HEOOXOUMYIO Il CAMOCTOSITETIHbHON TOJrOTOBKH K TAOOPATOPHOMY 3aHSTHIO.

5.3 PexomeHnaanuu no padore ¢ JJuTepaTypoi

[Ipu pabore c nuTepaTypoil cieayeT oOOpaTUTh BHHMaHHWE HAa HMCTOYHUKH OCHOBHOW U
JOTIOJTHUTEIBHON JIUTEpaTyphl, NpUBEICHHbIE B pabodeld y4yeOHOW mnporpamme. s Oonbmiero
MPEACTABJICHUS O JUCLUUIIIMHE BO3MOKHO O3HAKOMJIEHUE ¢ IHTepHEeT-UCTOYHUKaMHU.

CamocrosarenpHas pabota CTyAeHTOB 1o  gucuuiuinHe «®dusuka»  1uiaHupyercs
MperoaaBaresieM COrjacHo pa3paboTaHHbBIX B aKaJeMUHU HOPMATHBOB U JI0JDKHA BKJIFOYATH!

CaMocTosATeNbHYI0 paboTy [0 U3YYEHUIO TEOPETUYECKOro Marepuaa Kypea. Bexymwuii kypca
B Hauaje JIKIMU Ha3bIBa€T TEMy M IUIaH. B 1u1aH JIEKIMM BXOJSAT BOIPOCHI Ui CAaMOCTOSITEIIBHOIO
M3y4YeHHs, OTHOCALIMECS K JaHHOM TeMe (ykazaHbl B paloueil mporpamme), ¢ 00s3aTeIbHBIM
yKa3aHHEM JIMTEepaTypPHbIX UICTOYHUKOB, JI U3YUYEHUS JAHHBIX BOIIPOCOB.

CamocrosaTenpHasi paboTa IO TOATOTOBKE K  BBHIMOJHEHHIO JIAOOPATOPHBIX  paboT.
[IpenogaBarens B KOHIIE JIAOOPATOPHOTO 3aHATHS O3BYYHMBAET CTYACHTAM TEMATHKY CJIEAYIOLIETO
sansaTHs. Ompenenser o0beM padoT, KOTOPBHIH HEOOXOIUMO BBIOJIHUTH JUIS TOATOTOBKH H
YCIEUTHOTO BBIOTHEHUS CIEAYIONIel 1abopaTopHOil paboThl. YKa3bIBaeT JIMTEPATypPy HEOOXOTUMYIO
JUISL CAMOCTOSITENIbHON TIOJrOTOBKH K JJAOOPaTOPHOMY 3aHSTHIO.

5.4 CoBeTbl 110 NOATOTOBKE K 3a4eTy

[Ipuy moAroToBKE K  3auUeTy, pPEKOMEHAYEeTCs  3a0JlarOBpEeMEHHO  HM3yYUThb U
3aKOHCIIEKTUPOBATh BOIIPOCHI, BHIHECEHHBIE HA CAMOCTOSTEIbHYIO IOATOTOBKY.

Jliga Toro yToOBl M30€kaTh TPYAHOCTEH MpHU OTBETaX Ha BOINPOCHI PEKOMEHIYyETCs Mpu
MOJITOTOBKE K 3ayeTy OoJjiee BHUMATEIbHO HM3Y4YUTh pa3fieibl C HCIOJIb30BAHUEM OCHOBHOW H
JIOTIOJTHUTEIBHON JIUTEPATYphl, KOHCIIEKTOB JIEKIUH, KOHCIEKTOB MPAKTHUYECKUX paboT, pecypcoB
HNHurepHer.

6 OCHOBHASA, IONNIOJTHUTEJIBHASA JIUTEPATYPA, IPOTPAMMHOE
OBECINEYEHHUE U PECYPChl TH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET»:

6.1. OcHoBHas JIMTEpaTypa:

6.1.1 Kopnromkun, F0.Jl. OcHOBBI coBpeMeHHOUM (pU3uKK (KBaHTOBas MEXaHHKa, (U3HMKa aTOMOB U
MoJeKy, (pu3uKa TBEporo Tena, aaepHas gusuka) [Tekcer] : yuebnoe mocodue / FO.J1. KopHiomkuH.
— Canxkrt-IlerepOypr : U3natensctBo CankT-IleTepOyprckoro HarmoHaJIBHOTO MCCIIEIOBATEIBLCKOTO
yauBepcurera UTMO, 2005. — 326 c. http://ebs.rgazu.ru/?q=node/3044

6.1.2. MuponoBa, T.®. @usuka [Tekct]: meromuueckue ykazanus /T.D. Mwuponosa, JI.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CI'CXA, 2012. - 114 c.

6.1.3. Muponosa, T.®. ®usnka [Tekct]: MeToauMUecKue yKa3aHUs Ui BBIIOJHEHHS JTaOOPaTOPHBIX
pabor mo pazgenam "DIEKTpoMarHeTWsM, onThka M artomHas ¢usuka"/ T.d.Muponosa, /[I.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL] CT'CXA, 2012. — 106 c. [DneKTpoHHBII pecypc]
- Pexxum poctyna: https://rucont.ru/efd/224515

6.2 lomoTHUTEIBHASI JIUTEpPATypa:

6.2.1 Muponosa, T.®. ®uzuka [TekcT]: MeTOANUECKHE PEKOMEHJAIIUH JIJIs1 BBIIIOJIHEHHS TECTOBBIX
3amannii U 3amad. Yacte 2 / T.d.Muponosa, E.B. Jlpipraesa, T.B. Muponoa. — Kunens: PUI]
CI'CXA, 2014. — 61 c. [OnekrponHslii pecypc] — Pexxum nocryna: http://rucont.ru/efd/330172



http://ebs.rgazu.ru/?q=node/3044
https://rucont.ru/efd/224515
http://rucont.ru/efd/330172

6.2.2 Muponosa, T.®. ®duzuka [Tekct]: MeTonUUeCKHEe PEKOMEHAAIMHU ISl BBIMIOJHEHUSI TECTOBBIX
3amanuit u 3agad. Yacte 3 / T.®.Muponosa, E.B. JlpipnaeBa, T.B. MuponoBa. — Kunens: PUIL]
CI'CXA, 2014. — 61 c. [Dnexrponnslii pecypc] — Pesxxkum mocryma: http://rucont.ru/efd/330173

6.2.3 KupcanoB P.I'., bapxanckas E.B., lpipnaeBa E.B., Hwmxapamze T.C. JlaGopatopHblii
MPaKTUKyM MO0 ¢usuke (MexaHHWKa, MOJEKYyJspHas (QHU3UKa U TEPMOAMHAMMKA, AJIEKTPUUYECTBO)
Kunens, PUL] CI'CXA, 2009, 124c..

6.2.4 Kupcanos P.I'., [Ipipnaea E.B. Coopnauk 3amau no ¢pusuke Kunens, PULL CI'CXA, 2009, 60c.
6.2.5.Kupcanos P.I'., [IpipnacBa E.B., Menpmoa E.A., Hwxapanze T.C. DnekrpomarsHeTusm,
onTHKa U atoMHas ¢usuka: npaktukym Camapa, PULL CI'CXA, 2012, 155 ¢

6.2.6. llly6un, b./1., Kupcanos, P.I'. JlJabopaTopHbIil mpakTUKyM 10 (U3UKE C OCHOBAMU OMO(DU3UKH
[Tekct]: yaebnoe mocobue. — Kunens: PULL CI'CXA, 2000. — 120c

6.2.7.0OnekTpoHHBIE  yueOHMK 10 (usuke [DnekTpoHHBIH pecypc] — Pexum gocrymna:
http://www.physbook.ru/

6.2.8. pipnaeBa, E.B. ®usuka ¢ ocnoBamu 6uodusuku. Y. 1 : kypc nekuuii / P.I'. Kupcanos, E.B.
HeipnaeBa .— Camapa : PUL] CI'CXA, 2013. — 223 c. [DnekTpoHHbIil pecypc]. — Pexxum gocryna :
http://rucont.ru/efd/226825

6.2.9. Kparkwuii kypc seknuii mo ¢pusuke aromaoro siapa / FO.®@. IN'onosues, A.A. Ten. - 2011. — 101
C. — [Dnexrponsslii pecypc]. — Pexxum noctyna: http://rucont.ru/efd/146038

6.3 IIporpammHoe oOecriedeHue:

6.4 Ilepeyenp HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM M MPOPECCUOHATBHBIX 0a3 TaHHBIX:

1. https://elibrary.ru Hayunas snekrponnas oubnnoreka eLIBRARY.RU
2. https://ru.wikipedia.org/wiki/ DnexTpoHHast CBOOOHAS SHIIMKIIONE U,
3. http://n-t.ru DnexTponHas 6ubmmoreka «Hayka u TexHUKa»
4.  http://www.consultant.ru - CrpaBo4nas npaBoBasi cucrema «Koncynbrant [Limocy;
5. http://www.garant.ru - ChpaBouHO-TIpaBOBasi CHCTeMa II0 3aKOHOAATEIbCTBY Poccuiickoi
®denepauuu;
7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Ne Bun Haumenosanune OcHallleHHOCTH CIIELUAIbHBIX TIOMEIIEHUN U
n./ | y4ueOHOM crenuaabHbIX * MOMEILEHUH JIs1 CAMOCTOSITENIbHOM paboThI
II. paboThI MIOMEILEHUHN U
MOMEIIEHUH I
CaMOCTOATEIILHOU
paboThl
Jlekuun | YueOnas aymautopus | [Ipoekrop ACER X1278H — 1 mt.;
TUISt IpOBEJEHUS | DKpaH € JIEKTPONPUBOAOM — | IIT.;
3aHATUH JekuuoHHoro | KommbroTep (cUCTEMHBIH 610K B KOMIUIEKTE C
THIIA KJIaBUATypoM 1 MpIbo — 1 mt. Morutop Aser — 1

Aynutopust Ne3218. IIT.)

YceumTens MOITHOCTH — 1 mIT.;

Muxkiep Mackie — 1 mit.;

MukpodoH KoHpEepeHIIMOHHBIN — 1 1IT.;

KosoHku 3BykoBBIE — 2 IIT.

ayIUTOPUS, OCHAILICHHAS TOCKON

Obmecucremuoe 110

- Windows 7 Professional with SP1, tun nuuensun
ACADEMIC, nunensus Ne 62864698 ot 23.12.2013;
- Microsoft Office Standard 2010, nuiensust Ne
62864697 ot 23.12.2013;



http://rucont.ru/efd/330173
http://www.physbook.ru/
http://rucont.ru/efd/226825
http://rucont.ru/efd/146038
https://elibrary.ru/
https://ru.wikipedia.org/wiki/
http://n-t.ru/
http://www.consultant.ru/
http://www.consultant.ru/

- Kaspersky Endpoint Security pans Owusneca -
Cranmaptaeiii Russian  Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 no 19.01.2020;

- WinRAR:3.x: Standard License — educational -EXT
- Nel71771.616298 ot 25.11.2004;

Jlexuu

VYyeOHas ayauTopus
s IIPOBE/ICHUS
3aHATUH JIEKIIMOHHOIO
TUIA

Aynurtopust 3119.

IIpoexkrop ACER X1278H — 1 wr.;
DKpaH ¢ 3JIEKTPONPUBOJIOM — | 1IT.;
Komnbrotep (cucTtemHblii OJOK B KOMIUIEKTE C
KJIaBHaTypoll W MbIbl0 — 1 mr. moHuTop Aser — 1
1IT. )
YceumTens MOITHOCTY — 1 mIT.;
Muxmep Mackie — 1mrT.;
MukpodoHn koHpepeHIIMOHHBIN — 1 1T
KosoHku 3BykoBbI€ — 2 1IT.
- ayAUTOPHUsI, OCHAILIEHHAS JIOCKOM

Ob6mmecucremuoe 110
- Windows 7 Professional with SP1, tun aunensun
ACADEMIC, muuensust Ne 62864698 ot 23.12.2013;
- Microsoft Office cranmaptabiii 2013
v.15.0.4420.1017, nuneH3us
Ne 62864697 ot 23.12.2013;
- Kaspersky Endpoint Security pmnst OusHeca -
Cranmaptabeiii Russian  Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 no 19.01.2020;
- WinRAR:3.x: Standard License — educational —-EXT
- Nel71771.616298 ot 25.11.2004,

Jlexun

VYuebHas ayauTopus
s POBECHUS
3aHATHH JIEKIIMOHHOTO
THIIA

Aynuropus 3235.

- ayIUTOPHsI, OCHAIIIEHHAs! TOCKOM
Cromnbl 6-Ti MecTHBIE yueHHYeckue — 30 IIT.; JTaBKH —
30 mT.; CONMBI MUCbMEHHBIE — 3 IMIT., CTYJI MATKUN — 1
LIT.; IPOEKTOpP — | MIT., HACTEHHBIH 3KpaH — 1 1wIT.
Komnbrotep-HoyTOYK ASUS + MbIlb ASUS+HIKpaH +
MpoeKTop-MynbTUMeaua InFocus
Oobmecucremuoe 110

- Microsoft Windows 7 npodeccuonanpuas 6.1.7601
Service Pack 1, Homep nunensun 62864697 ot
23.12.2013 Tun nuueH3uu 6eccpoyHas akajeMuyecKkas
muuensus (OLP ACADEMIC) Maiikpocodr;

- Microsoft Office Standard 2010, nuiensus Ne
62864697 ot 23.12.2013;

- Kaspersky Endpoint Security mis OusHeca -
Cranpaptabiii Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 no 19.01.2020;

Jlexun

VYyeOHass ayauTopus
ISt POBEICHUS
3aHATHHN JIEKIIMOHHOT'O
TUIA

Aynutopus 3245.

- ayIUTOpUSl, OCHAIIEHHAasA TOCKOM
Ctombl 6-TH MECTHBIE YUEHUUECKUE — 24 1IT. TaBOUKH—
24 mT., nocka ayauTopHas — 1 mT., 9KpaH HACTCHHBIN —
1 mr.;
MOOUITBHBIA MYJIbTUMEANIHBIN TpoeKTop -1 1IT;

HOYTOYK -1 T




JlaGopato | Yuebnas aynutopus | 1. JlaGoparopHoe oOopynoBaHHWE A TPOBEICHUS
pHO - TUTS MIPOBEICHUS | JIAOOPATOPHBIX PabOT:
MpaKTU4e | IAOOPATOPHBIX N3ydyenne 3akOHOB PaBHOYCKOPEHHOTO JIBIDKEHUS Ha
CKHe 3aHATUH, 3aHATUHN | MalMHE ATBYJa.
3aHATHUSA, | CEMHUHApPCKOro Ttuma, | OnpeaesneHre yrioBOoro YCKOPEHUsS M MOMEHTa
TEKYIIUH | TPYNIIOBBIX U | UHEPIH KPECTOBOTO MAATHHUKA.
u WHIUBUIYTBHBIX OmpeznenieHne  CKOPOCTH  MyJdHM € IOMOIIBIO
UTOTOBBIA | KOHCYJIbTALIUMH, OAJTMCTUYECKOTO MasITHHUKA.
KOHTpPOJIb | TEKyIIero KoHTpouyis u | OmpeneneHne yCKOpPEHHUs CBOOOJHOTO — IMaJieHUs
MIPOMEXKYTOUHOI 00OpPOTHBIM MasITHUKOM.
aTTecTaluu HccnenoBanne  3aKOHOB — 3aTyXaHUs — KoJeOaHUS
Aynutopus Ne3153. MaTeMaTUYECKOTO MasITHUKA.
OrmpezenieHne yHUBEpPCAIbHOM Ta30BOM MOCTOSHHOM
METOJIOM OTKaYKH.
Omnpenenenue cpeHel IITMHBI CBOOOTHOTO TIpodera u
3¢ (HeKTUBHOTrO JrUaMeTpa MOJIEKYI BO3ayXa.
Onpenenenne kodpPUIECHTa BHYTPECHHETO TPEHUS
KHUJIKOCTH.
WN3mepenue  BSA3KOCTH  KUAKOCTU IO  METOAY
MaJaroIIero mapuka.
Onpenenenne  kodpuUIKMEHTa  MOBEPXHOCTHOTO
HATSKCHHSI )KUKOCTH METOJIOM OTPBIBA KOJIBIIA.
Omnpenenenre OTHOIICHUS YIEJIbHBIX TEIIOEMKOCTEH
raza MeTOJ0M aInadaTUYECKOTO MaITHHUKA.
2. YueOHble HArsIAHbIE IUTaKaTel — 15.
3. Yuurenbckuii cron — 1.
4. YyeOnsrii cron — 10.
5. Yuebnas ckambs — 10.
6. Cton J11s1 BHINIOJIHEHUS 1TaO0paTOpHBIX padoT — 4.
7. YuebHas mocka — 1.
8. lIxad — 1.
9. Bemmranika — 1.
JlaGopato | YueOnass aymutopus | 1. JlabGopatopHoe oOopynoBaHuE [JIsi TMPOBEACHUS
pHO - TUTST npoBeqeHus | 1abopaTopHbBIX paboT:
npakTHde | 1abopaToOpHBIX Omnpenenenue cpeaHel IIMHBI CBOOOTHOTO TIpodera u
CKHue 3aHATHIA, 3aHATUHN | 2 (HEKTUBHOTO JUaMETpa MOJIEKYJ BO3IyXa.
3aHATHSI, | CEMHMHApCKOTO TuMa, | M3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBMKEHUS Ha
TEKYIIHA | TPYIIITOBBIX U | MamuHe ATBYyJa.
u WHUBUIYATbHBIX Omnpenenenue yrioBOoro YCKOPEHHS W MOMEHTa
WUTOTOBBIA | KOHCYJIBTAIINM, WHEPIMH KPECTOBOTO MasTHUKA.
KOHTPOJIb | TEKYyIIEro KOHTpoJs U | OmpenesneHHne  CKOPOCTHM  MyJdd € IOMOIIbBIO
MIPOMEXKYTOTHOU OQJITUCTUYECKOTO MasTHHKA.
aTTecTaluu Omnpenenenue YCKOpeHHs] CBOOOAHOTO  TaJieHUs
Aynurtopus Ne3156. 00OpOTHBIM MasITHUKOM.
HccnenmoBanne  3aKOHOB — 3aTyXaHHsl — KoJeOaHHS

MaTeMaTHYeCKOro MasiTHUKA.

OrnpezneneHre yHUBEpPCAIbHOM Ta30BOM MOCTOSHHOM
METOJIOM OTKaYKH.

Omnpenenenue cpeaHel IIUHBI CBOOOTHOTO TTpodera u
3¢ PeKTUBHOTO THaMeTpa MOJIEKYJT BO3TyXa.
Omnpenenenue kod(pUIMEHTa BHYTPEHHEIO TPEHUS
KHUJIKOCTH.




Onpenenenne  kKodd@UIMEHTA  MOBEPXHOCTHOTO
HaTSKEHUSI )KUKOCTH METOJIOM OTpbIBa KOJIbLIA.
OmnpeneneHre OTHOIICHUS YICIBbHBIX TEIUIOEMKOCTEH
ra3za MeToZioM anabaTHYeCcKOro MasTHHKA.

Y4eOHble HarsAIHbIC M1aKaTel — 10.

Yuurensckuit cton — 1.

VYuebnas napra — 10.

CTox 1151 BBITIOJIHEHHMS JTA0OpaTOPHBIX padboT — 8.

Yyebuas nocka — 1.
Hlxag — 2.
Bemanka — 1.

2.
3.
4.
5.
6. Kanbkynstop 11 pacuera pe3yabTaToB — 3
7.
8.
9.
1.

Jlaboparo | YueOHas ayautopus JlabopatopHoe oOOpymOBaHWE IS TPOBEICHUS
pHO - JUTSL MPOBEJCHUS | J1a0OPAaTOPHBIX PabOT:
MPaKTHYe | JIAOOPATOPHBIX UccnenoBanue  9IEKTPOCTATHYECKOTO  TMOJS €
CKHe 3aHATHUH, 3aHATUN | MOMOUIBIO AJIEKTPOJIIUTUYECKON BAHHBI.
3aHATUA, | CEMHMHApPCKOro Tuma, | M3Mepenue cOmpOTUBIEHHA MOCTUKOM Y UTCOHA.
TEKYIIUHA | TPYyNIIOBBIX u | Ilpumenenue 3akoHoB Kupxroda.
u WHIMBUTyaJIbHBIX 'pamyupoBka TepMomapsl ©  ONpElETICHUE €€
WUTOTOBBIM | KOHCYJIbTALIHUM, TEPMODJIEKTPOABUKYIIIECH CHUJIIBI.
KOHTPOJIb | TEKYIIETro KOHTpoJisi U | OmpeneneHue IUAJICKTPUUYSCKON  MPOHUIIAEMOCTH
IIPOMEKYTOUHOU YKAJKOCTH JBYXIIPOBOJHOW JINHUEH.
aTTeCTaIluu OrmpezenieHne UIMHBI BOJIHBI M3YYECHHs Jlazepa MpH
JlaGoparopus ONTHKY, | AUPPAKIUH OT MIETH.
3155 Nzydenune BeHTHIIBHOTO (hoTOdPPEKTa.
Omnpenenenue 1BeToBOoro koddduiventa mojae3Horo
JICACTBUSA JIIOMUHECILIEHTHOM JIaMIIbI.
OnpeneneHne JIMHBI BOJIHBI M3IyYEHHUs Jiazepa ¢
MTOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
Omnpezenenue nepuoja noiaypacnaja.
2. Y4eOHbIe HArIISATHBIC TTaKaTh — 9.
3. Yuurensckuit cton — 1.
4. YaebnsbIit cton — 8.
5. VuebHas ckambs — 8.
6. Cton [11s1 BBIIOJIHEHUS 1TaO0paTOpHBIX padoT — 9.
7. KanpkynsiTop Jutsl pacdera pe3yiabTaToB — 2.
8. YuebOnas gqocka — 1.
9. llxag — 2.
10. Bemmanka — 1.
Jlaboparo | YuebHas ayautopus | 1. JlaboparopHoe o0opyaoBaHHE A MPOBEACHUS
pHO - TUTSt MPOBEICHUS [Ta00PaTOPHBIX PaboOT:
MpakTH4e | 1abOpaTOpPHBIX UccnegoBanue  3l€KTPOCTATUUECKOTO  TOJA  C
CKHE 3aHATHIA, 3aHATHI [TOMONIBIO SJIEKTPOJIUTHYECKON BaHHBI.
3aHATHSI, | ceMHHapckoro twuma, | [I[pumeHenne 3akoHoB Kupxroda.
TEKYIIUH | TPyNIOBBIX u | CHATHE XapaKTEPUCTUKU TPEXIIEKTPOIHOMN JTAMIIbL.
u VHJIMBUIyATbHBIX Hekotopele u3MepeHUsT C€  DIEKTPOHHO-IYUYEBOM
WUTOTOBBIN | KOHCYJIbTAIUH, TPYOKOM.
KOHTPOJIb | TEKyIIEro KoHTpods u | MccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS
MIPOMEXKYTOTHOU METaJUIOB OT TEMIIEPATYPHI.
aTTeCTalluu Nsmepenue WHIYKIUN MarHUTHOTO OJIst
JlaGopaTopus ONITHUKH, PICKTPOIUHAMOMETPOM.
3158 OnpenenieHrne  TOPH3OHTAJIBHOW  COCTAaBISIONICH




WHIYKIIMA MAarHATHOTO TIOJISI.

HccnenoBanne 3aBUCHMOCTH MarHUTHOW MHIYKIUU U
MarHUTHOM TIPOHUIIAEMOCTH  (eppoOMarHeTuKa OT
MHIYKIIMA BHEITHETO MAarHUTHOTO TIOJISL.
OrmpeznenieHne  TUAIEKTPUUYECKONM  MPOHHUIIAEMOCTU
PKUJIKOCTH JABYXIPOBOIHOW JIMHUEH.
N3yuenune 3akona Masroca.
N3yuenue 3akoHOB BHenTHETO (hoTodddeKTa.
Nzyuenne BenTuIbHOTO (hoTOd(hekTa.
Omnpenenenne nocrossaHoi Credana-bonbnmana.
B3anmopnencTere n3iry4eHus ¢ BELECTBOM.
Cusitue aMITIepHOU XapaKTePUCTUKHI
[OJIYTIPOBOTHUKOBOTO JHO/IA.
N3yyenue nosynpoBOAHUKOBOTIO TPUO/A.
N3yuenne TEMIIEpaTypHOU 3aBUCUMOCTU
COTPOTHUBIICHUS TTOTYTPOBOIHUKOB.
Nzydenue r¢pexra Xomna.

2. Y4eOHbIe HarJIsIHBIC TUTaKaThl — 18.

3. Yuurensckuit cron — 1.
4. Y4ebnblii cTon — 8.
5. YueGHas ckambs — 6.
6. CTon [u1st BBITIOJTHEHUS Ta00paTOPHBIX padoT — 9.
7. Kanpkynstop 11t pacuera pe3yabTaToB — 2.
8. YuebOnas nocka — 1.
9. llIxad — 1.
10. Bemanka — 1.
Camocros | [lomemienue s | Pabouas cranmus Ha 1 mocagounoe mecto — 1 (B
TeJIbHas CaMOCTOATENbHON KOMIUIEKT BXOZSIT: MOHUTOP SamMSung, CUCTEMHBIN
pabora paboThI 0JI0K, KJIaBUaTypa, MBIILb).
oOydarom | o0yJarommxcs, PaGouas cranuus Ha 2 nmocao4HbIx Mecta —2. (B
uXCsl MPOBEACHUS KaKIbIA KOMIUIEKT BXOJSIT: 2 MOHATOpA Samsung,
TEKYIIero  KOHTPOJS | CUCTEMHBIN OJIOK, 2 KJIaBHATYPbl, 2 MBIIIH).
(KOMTIBIOTEPHBIN Pabouas cranmus Ha 2 nocagounbix mecta —1. (B
kiacc 3151 KOMIUIEKT BXOAAT: 1 MoHUTOp Samsung, 1 MmoHuTOp

BenQ, cucremuslit 610K, 2 KJIaBHATYPBI, 2 MBIIIN).
Pabouas cranuus Ha 3 nocanounbix Mecta —1. (B
KOMIUIEKT BXoAsT: 1 Mmonutop LG, 2 moHuTOpa
ViewSonic, cucTeMHBIi 070K, 3 KJIaBUaTypsl, 3
MBIIIIH )

VueOnsrii cron — 10.

VYuebnsiit ctyn — 10.

Yuebuas nocka — 1.

Bemanka — 1.

8 ®OHJI OIIEHOYHBIX CPEJICTB JJIS1 TPOBEJEHUS TEKYIIIEN 1
MPOMEXYTOYHOM ATTECTALIUA

8.1 Buabl 1 ¢popMbI KOHTPOJISI 10 THCHMIIJIHHE

KoHTponh ypoBHSI YCBOCHHBIX 3HaHHWH, OCBOSHHBIX YMEHHUH M TPHOOPETEHHBIX HABBIKOB
(BMasieHnit) OCyIIECTBISIETCS B paMKaX TEKYIIEro M MPOMEXYTOYHOIO KOHTPOJIS B COOTBETCTBUM C
[TonmoxxeHreM o TeKyIeM KOHTPOJIE ¥ MTPOMEKYTOYHOH aTTeCTAIlH 00yJarOIIHXCS.

Texymwii KOHTPOJIb OCBOCHHUST KOMITETEHIIHIA TTO JTUCIUTUTHHE TIPOBOIUTCS TPENOIaBaTEIISIMH,



BEIYLIMMU JIabOpaTOpPHbIE U MPAKTUUYECKUE 3aHATHUSA, IIyTEM MPOBEIEHUS YCTHBIX WJIM MUChMEHHBIX
OIPOCOB TO Ja0OpaTOpPHBIM paboOTaM M MPOBEPKU BBHIMOJIHEHUS MHAWBUAYAIbHBIX 3aganuid. [lpum
MIPOBEJICHUUN TAKOTO KOHTPOJISL MOTYT UCIOJB30BAaThCSI KOHTPOJIbHBIE BOIIPOCHI, TECTOBBIC 3a/IaHUS.
Pe3ynbraTsl OnepaTHBHOIO KOHTPOJIS (PUKCUPYIOTCS B paboyeM KypHalle IpenojaBaTes.

HToroBoii OlIEHKOW OCBOEHUS JUCLUUIUIMHAPHBIX KOMIIETEHUUH (PEe3yJbTaTOB OOYYEHHS I10
IMCLUUIUIMHE SIBIISICTCS MPOMEXYTOUHAsi arTrecTanus B ¢opMme 3ayera, MPOBOAMMOTO C Y4YETOM
PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.

8.2 TunoBble KOHTPOJIbHbIE 3aJaHNsI UJIHM HHbIE MATEPUAJIbI, HE00OX0AMMBbIE IJIA OlleHKH
pe3yJabTaTOB 0CBOeHHsI 00pa30BaTeIbHOM NPOrpaMMbl B PAMKAX Y4eOHOM IMCUMILIUHBI

Ouyenounvie cpedcmea 014 npoeedeHUss meKyuiell ammecmayuu
JlaGopaTOpHBIN TPAKTUKYM:
Bomnpocs! k cobeceoBaHuIo 10 1a00PaTOPHOMY MPAKTUKYMY

1.MexaHuKa

Kakoe nBukeHne Ha3bIBACTCS PABHOYCKOPEHHBIM?

Yro Ha3bIBaeTCs YCKOpEeHUEeM?

Kak paccuntaTh CKOPOCTh U IIYTh IIPH PAaBHOYCKOPEHHOM JIBHYKCHUU?

Cdopmynupyiite Bropoit 3akoH HploTOHA AJ1s1 MOCTYNATEIbHOIO JIBUKEHUS.

Urto Takoe yrioBoe yCKOpEHUE, B KaKuX €IMHULIAX OHO U3MepsieTCs?

Kak paccuuraTh myTh Ipu paBHOYCKOPEHHOM JBHKEHUH?

Kak cBs3anbl Mex1y cOOO0# KacaTeabHOE U YIII0BOE YCKOPEHHS?

Yro Ha3pIBa€TC MOMEHTOM MHEPLMU MaTepHaIbHON TOUKH?

Kak BbIUMCIIIETCSI MOMEHT MHEPIIMH OJTHOPOTHBIX TEJ IPABUIBHOIN reoMeTpruiecKoil popmbr?

10 Kak onbITHBIM IyTeM ONpeAeIuTh MOMEHT MHEPLMH HEOJHOPOAHBIX TeN M TeJl HeNpPaBUIIbHOM
reoMeTpudeckon Gopmsbi?

11. CdopmynupyiiTe OCHOBHON 3aKOH TMHAMMKH BPaIaTeIbHOTO ABHKEHHSL.

12. Yto Ha3BIBACTCS UMITYJIHCOM Telia?

13. CdopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCA.

14. 3anummure 3aKOH COXpPaHEHUS UMITYJIbCA Ui CUCTEMbI MasTHUK-ITYJIS.

15. B yem 3akitoyaercst 3aKOH COXpaHEHHs] MEXaHUYECKOH sHepruun?

16. 3anmmmTe M MOSICHUTE 3aKOH COXPAaHEHHSI MEXaHUYECKOH SHEPTHH ISl CUCTEMBI MasITHUK-ITYJISI.

17. Kak OOBSICHUTH C PHEPreTMYECKOW TOUKHM 3pEHHUs INpOoLEecC 3aTyXaHHMs KojieOaHUil B BSA3KOH
cpene?

18. Kakwue cuiibl BBI3BIBAIOT 3aTyXarolue KojJeOaHusl MaTeMaTHYeCKOro MasTHUKA?

19. Yro HazpIBaeTcs JIorapu(PMUIECKUM JEKPEMEHTOM 3aTyXaHUs?

20. Yro Ha3bIBaeTCsA BpEeMEHEM pellakCalliy KoiaeOaHui?

21. Yro mokasbiBaeT K03 PUIIMEHT 3aTyXaHusI KOIeOaHui?

JTaJIOH 0TBeTa HA Bonpoc Nel

Pagnoyckopennsim Ha3bIBAIOT TaKOE JBUKEHHE, ITPU KOTOPOM TEJIO 32 JIFOObIE paBHBIE IPOMEXKYTKU

BPEMEHHU YBEJIMYHMBAET CBOIO CKOPOCTh HAa OJJMHAKOBYIO BEMUYMHY. J{JIs1 XapaKTepUCTUKH OBICTPOTHI

M3MEHEHHSI CKOPOCTH BBOJIST TIOHSTHE — YCKOPCHHUSI.

JTaJIOH 0TBeTa HA BONpoc Ne2

oSN~ LNE

Yckopenue — 5T0 BekTOpHas (¢usnMyeckas BeIMUMHA, ONpeAenseMas OTHOIIEHHEM H3MEHEHUS
CKOPOCTH K MPOMEXYTKY BPEMEHH, 32 KOTOPBIA 3TO M3MEHEHHE MPOU30ILI0. Y CKOPEHHE YUCIEHHO
PaBHO U3MEHEHHIO CKOPOCTHU B €IMHUILY BPEMEHHU:

— v _\70
At
B CU usmepsietcs B m/c?,

Q|



JTaJIOH 0TBEeTAa Ha BOnpoc Ne3

Jliig pacueta myTH, MPOHIEHHOTO TEJIOM ITPH PAaBHOYCKOPEHHOM JIBH)KEHUU, UCTIONb3YyeTcs (hopMyia:
- _ ~+2

S=Vit+—

2 )

rae Vo — HauajabHas CKOPOCTh IBMXKCHHUS, @ — YCKOpeHue, t — BpeMsi IBYKeHUS, Wi (popmyiia:
2 2
2aS=V° -V,

rac V — KoHeuHas CKOpPOCTb, Vo — HavanbpHas CKOPOCTb ABHIKCHUA, A — YCKOpeHI/Ie/
HJ’I?I MT'HOBEHHOM CKOPOCTH ABUKCHHA MOXXHO ITOJIYUHUTH BBIPAXKCHHUC!

V= \70 +a-t

Kpumepuu u wikana oyenku npu 3augume 1a60opamopHslx padoom u CUMyayuoHHbIX 3A0AHUTL:

e (3aumeno» CTaBUTCA B TOM ciiydae, €CJIii OHHU O6H8.py>KI/IJ'II/I IIOJIHOC ITOHUMAHUC (bI/ISH‘I@CKOfI
CYIIHOCTHU pacCMaTpuBaACMbIX SIBICHUU U SaKOHOMepHOCTeﬁ, JaJId TOYHOC OIIpCACIICHUC U
HNCTOJIKOBAHUEC OCHOBHBIX HOHHTHﬁ, 3dKOHOB, IPHBOJIUMBLIX B J'Ia60paTOpHOM IIPpaKTUKyME, a
TaKXKC TCXHHYCCKHU I'PaMOTHO BBIITOJIHHIINA (1)I/IBI/I‘leCKI/Ie OIIBITBI, YCPTCIKH, CXCMBI, Fpa(i)I/IKI/I,
COIMYTCTBYIOIIIUC OTBECTY, IHNPABUIJIIBHO 3allUCaii PACUCTHLIC Q)OpMYHBI, TIOJIB3YACh HpHHHTOﬁ
CHCTEMOW YCIIOBHBIX O0O3HAUEHHIA; NPU OTBETE HE MOBTOPSIOT JIOCIOBHO TEKCT y4eOHHKa, a
YMGIOT OTO6paTI) TJIaBHOC, TO €CTh YMGIOT CI/IHTGSI/IpOBaTB 3HAaHUA, HOJIyLICHHI)IC Ha JICKIIMOHHBIX
3aHATUAX, YM€IOT yCTaHOBI/ITI) CBA3b Mexcny I/13y‘-IaeMI)IM 158 paHee I/I3yquHI>IM MaTepI/IaJIOM 110

Kypcy usukw;
e «Heszaumernoy» BBICTABISETCS CTYJCHTaM, HE BIAJCIOUIMM OCHOBOIOJATAIOUIMMHU 3HAHHUAMH II0
MIOCTaBJICHHBIM BOIIPOCAM B JIJAOOPAaTOPHOM MPAKTHKYME.

OI_ICHOLIHBIG cpeacTBa Ui IMPpOBEIACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu

HpOMe)KYTO‘IHa}I arTecTalusd 1m0 UuToraM OCBOCHHA HUCHUIINIMHBI OCYIICCTBIISICTCA B BUIC
3a4ycTa

[IpuBOoAMM IPUMEpHBIM IEPEYEHb BOIPOCOB, KOTOPHIE BBIHOCATCS HA IMPOMEKYTOUYHBIE
aTTeCTalUH, ABIAIOIIKECS 3aBEPIIAOIIMMU dTallaMU B YCBOCHUH NUCHUIUIUHBI «DU3UKa».

KunemaTnka MmaTepuajibHOM TOYKH.

Beenenue. Ilpenmer ¢pusuku, ee MecTo cpelld €CTECTBEHHBIX U TEXHMUYECKHUX HayK. MexaHuuyeckoe
JBIDKEHUE KaK MIpocTeiiias ¢opma ABMKEHHS MaTepuH. DJIEMEHTbl KUHEMAaTHKU MaTepHUaibHOM
touku. [Tyt u nepemenienue. CkopocTh U yckopeHue. HopmanbHOe M TaHr€HIIMAIbHOE YCKOPEHUE.
ITocTynarensHOE ABUKEHUE TBEPAOTO TEIA.

JAuHaMHKa MaTepUATbHOH TOYKH.

3aKkOH MHEpPLUUU U HHEPLUAIbHBIE CUCTEMBl OTCUETAa. 3AaKOHBl JMHAMUKH MaTE€pPUAIBHOM TOYKH.
[leHTp Macc MEXaHWYECKOW CHCTEMBI M 3aKOH €ro JBMKEHHsA. 3aKOH COXPAaHEHHs HMITYJIbCA.
Heynpyruii ynap. PeaktuBHO€E 1BHKEHHE.

dyH1aMeHTAbHbIC B3aMMOACHCTBHS U CHJIbI.

Cuutbl, IeicTBYOIIKE B CEeIbXO3MAIIMHAX BO BpeMs UX paboThl. CHiIbl YIIPYTrOCTH, CUIIBI
CTaTHUYECKOTO U ruApoanHaMuyeckoro TpeHus. Koadduuuent tpenus. I'paButaniionHoe mnouie.
Hanpsoxennocts noss tarotenus. [Tone cubl TsxkecTn BOIU3M 3eMITH.

Mexanuyeckasi JHeprus, MexaHnyeckasi paéora.

Mexanunueckasi paboTa nepeMeHHoO# cuiibl. KuneTnueckas sHeprust MEXaHHMUECKOW CUCTEMBI U ee
CBSI3b ¢ pabOTON BHEIIHUX U BHYTpeHHUX cuil. [loTeHnnanbHas sHeprusi MaTepuaibHOW TOUYKH BO



BHeIIHeM noJie. [loTeHnnanpHast 3Heprusi CUCTEMBI. 3aKOH COXPAHEHUSI U U3MEHEHNSI MEXaHUYECKON
SHEPIUU CUCTEMBI.

BpamareabHoe 1BUKeHHE TBEPAOIo TeJa.

DneMeHThl KHHEMAaTUKHU BPAIaTEIbHOTO JBUKEHUS. YTIIOBask CKOPOCTh, YIVIOBOE yckopeHue. CBs3b
C JINHEVHBIMH XapaKTEPUCTUKAMM.

MowmeHT cuiibl, MOMEHT UHepUUU. OCHOBHOM 3aKOH JUHAMMKHU BpAIATEIbHOTO ABMXKEHHUS. MOMEHT
HMMITyJIbCa. 3aKOH COXPAaHEHHs MOMEHTa wumMmmyJsibca. KuHeTudeckas >Heprus BpallaTeIbHOIO
JBUKEHMUSL.

HeunepuuajbHble CHCTEMBI 0TCYETA.

Cunbl unepuun. LleHTpoOexHble critbl HHEpUUHU U cwibl Koprosnca BO Bpamaromuxcs cucTeMax
oTcyeTa. YUeT 3THX CHJI IIpH paboTe AeTajeil celbCKOX039iCTBEHHBIX MAIIIKH.

I'apMoHnyeckne Ko1e0aHUsI M BOJIHBI.

OcCHOBHBIE XapaKTEPUCTHKH TapMOHHMYECKHX KoyieOaHuid. YpaBHeHHe KosieOaHuid. CroxeHue
rapMoHuYecKux Kkosiebanuii. KBasuynpyrue cuibl. MaTemarndeckuid M (U3UUECKUN MaSTHHUKH.
3aryxaromue kojebanus. BoinyxaeHHsle koiebanus. Pesonanc.O0pa3oBaHue BOJIHBL. YpaBHEHHE
TIoCKOi BoNHBL. [lnmmHa BomHbl. KorepenTHble nctouyHuku BoiH. MHTepdepenuns BomH. Crosume
BOJIHBI.

OcHOBBI clIELHAJBHO TEOPHU OTHOCUTEILHOCTH.

[IpeobpazoBanusa [Manunes. [loctynatel crneunanbHOW TEOpUM OTHOcHUTeNIbHOCTH. [IpeoOpa3oBaHus
Jlopenua. /lmnHa OTpe3ka, NPOMEXYTOK BPEMEHHU. PEIATHUBHUCTCKUN 3aKOH CJIOKEHHUS CKOPOCTEMH.
OCHOBHOH 3aKOH IMHAaMUKHU B TEOPUU OTHOCHUTENIbHOCTU. Macca.

MoJieky/JIsIpHO-KMHETHYECKAs TeOpHs.

OcHosnbie nosioxenuss MKT. Tepmoaunamuyeckue napamerpsl. MaeansHbiil ra3. ['a30Bbie 3aKOHBI.
VYpaBHeHHE COCTOSIHUS HJcalbHOTO Tra3a. OCHOBHOE YypaBHEHHME KHHETUYECKOM TeOopuH rasa.
Cpennsisi kuHEeTHYeCcKasi 3Heprus. Yuciao cremeHel cBoOOAbl Mojekyn raza. CpemHss sHeprus
MOJIEKYJIbl. BHYTpeHHss sHEprus uaeaabHoOro rasa. Pacnpenenenne MosieKys o ckopocTsaM. OmnbIT
repna. bapomerpuueckas popmyna. Pactipenenenre MoieKy MO SHEPTHSIM.

SAsnenus mepenoca. OOmee ypaBHeHHWE TiepeHoca. YpaBHenue aubdys3un. SBieHue
TEIUIONPOBOAHOCTH. BHYTpEeHHEE TpEHUE B ra3ax U )KHJIKOCTSX.

OCHOBBI TEPMOAUHAMMKH.

BuyTtpennsist sHeprus cucreMsl. Temsora u padota. IlepBoe Hauano tepmoauHaMuku. [Ipumenenue
[IEpBOro0 Hayajla TEPMOJUMHAMHUKU K H3ompoleccaM. AnualdaTHble Mpoliecchl. BbiBoa ypaBHEHHs
ITyaccona. Kiaccudeckast TeOpHs TEIIIOEMKOCTEH rasa.

Kpyrossie mpoueccel. aeanpHas TemioBas MalinHa U ee Ko3()QUIMEHT N0Je3HOT0 1eUCTBUS.
Teopema Kapno. ITytu nossimenust KIIJ[. DHTponus u ee cTaTUCTUYECKUI CMBICIL.

PeanbHbIe rassl.

VYpaBuenue Ban-nep-Baansca. M3otepmbl peanbHbix ra3oB. ekt [xoyns-Tomcona. CxxuxeHnne
ra3zoB. OneIT DHIpIOCA.

CBoiicTBa JKHAKOCTEH.

[ToBepxHOCTHOE HaTsKEHUE. SIBIIeHNE cMaunBaHusA. MeHUCK. /{aBieHue moJ UCKpUBJIEHHON
nosepxHocThi0. Popmyia Jlamnaca. Kanumiapuaele sssnenus. @opmyna XKropena.

DJIeKTPOCTATHKA.

3aKOH COXPAaHEHHUs DJIEKTPUUECKUX 3apsAaoB. 3akoH Kyiona. Dnekrpuueckoe nose. HampsokeHHOCTD
aneKTpudeckoro mnois. CuioBsle JMHUM. [IOTOK BEKTOpa HANpPSHKEHHOCTH JJIEKTPHUYECKOTO ITOJISL.
Teopema Octporpaackoro-I'aycca.

Pabora cun snextpudeckoro moiss. Lupkymnsius BekTopa HampstbkeHHOCTH. [loTentman. Casi3b
MEXIYy [OTEHLHMAIOM U HaANpsHKEHHOCTBIO Ul DJIEKTpUueckoro moisd. IIpoBonHuku B
JJEKTPUYECKOM TMOJE. OJIEKTPOEMKOCTh MNpOBOAHMKA. KoHAeHcaTopbl. OHeprus 3apsyKEHHOIO
IIPOBOJHMKA M KOHJIEHCATOPA. DHEPIHUsl dJIEKTPOCTATHUECKOTO TIOJIS.

IlocTOSAHHBIN JIEKTPUYECKUI TOK.

Cuna Ttoka. IlnotHocTs TOKa. 3akoHbI OMa JUIsi OJHOPOAHOIO M HEOJHOPOJHOIO y4acTKa ILEMH.
[Tagenune nampspkenus. 3akoHbl Kupxrodda. Pabora um mommuocts Toka. 3akoH Jlxoyns-Jlenua.



Kiaccuueckass TeopHs 3JIEKTPOIPOBOAHOCTH MeTauioB. KoHTakTHble sABiieHusA. KoHTakTHas
Pa3HOCTh MOTEHUIMAIOB. TepMoasekTpuueckue sBieHus. Dpdext [lenpToe.

MarnuTHoe 1moJjie B BAaKyyme.

B3aumoneiictBue TOkOB. MarnutHoe mnone. Muaykuust marHuTHoro mnousid. 3akoH buo-Casapa-
Jlarnaca. [Ipumenenue 3akona buo-Capapa-Jlamaca. MaruutHoe mojie npamMoro Toka. MaroutHoe
[I0JIE KpyroBOro ToKa. LIMpKynsus BeKTOpa HMHIYKIUMU MarHUTHOIrO moJjs. MarHutHoe mose
COJICHOM 1.

Cuuibl, 1eHCTBYIONIME B MAarHUTHOM ToJie. 3akoH Amriepa. Cuna Amnepa. Cuna Jlopenna. J{prxkenue
3apsA0B B MarHUTHOM nose. [Ipumenenue cunsl Amnepa. Ilpumenenne cuisl JIopenna.

MarnuTHoOe noJie B BelecTse.

Bekrop HamaranuuBanus. Onucanue nosis B Mmarietukax. Kiaccudukanus MarHeTuKkosB:
JMaMarHeTUKH, TapaMarHeTuky, peppomMarHeTuku. X ocHOBHBIE CBOICTBA.

JIEKTPOMATHUTHAS! MHAYKIUA.

SAsnenue snektpoMarHutHOM wuHAykuuu. DJC wunaykuuu. I[lpaBwino Jlenma. DJC unaykuuw,
BO3HHUKAIOIAsA B IPAMOM ITpoBoAHUKE. Tokn Dyko.

SBnenne camounaykuuu. 9J{C camonnaykuu. TOKM 3aMbIKaHUS U pa3MbIKaHUs LETIH. DHEprus
MarHMTHOI'O IOJIS.

JIeKTPOMATHUTHBIE KoJieDaHusl.

CoOcTBEHHBIE IEKTPOMAarHUTHBIE KOJICOaHUs B KOHTYpe 0€3 aKTUBHOTO COIPOTUBIICHHUS.
CBoOojHbIe 3aTyXxaromue Koyiebanus. BeiHykneHHbIe KoneOanus. Pezonanc. [lomyuenune
He3aTyxawlux Konebanuil. JlammnoBelii reneparop.

DJIeKTPOMArHUTHOE ToJIe.

BuxpeBoe anekrpudeckoe nose. Tok cMenieHns. DIeKTpoMarHuTHoOE noJie. Y paBHeHus: Makcsema
B MHTETpaIbHON 1 auddepennnansaoii hopmax A SIEKTPOMATHUTHBIX TTOJICH.
JICKTPOMATHUTHBIC BOJIHBI.

VYpaBHEeHHE IJIOCKOW 3JIEKTPOMArHUTHOW BOJIHBL. CKOpPOCTb PacHpOCTPAaHEHHUS 3JIEKTPOMATHUTHBIX
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9TaJIOH OTBETA HA OUJIET

1. MexaHuka A7sl OMHMCAHUS JIBIXKEHUS TEN B 3aBUCHMOCTH OT YCIIOBUIM KOHKPETHBIX 3a7ad
WCIIOJNIL3YET pasHble gusuueckue mooenu. IIpocTeiieii MOIeIbIO SIBISICTCS MATePHAIbHASI TOYKA
— TeJjo, o0iaarolee Maccoi, pa3MepaMi KOTOPOTo B JaHHOMU 3ajaue MO>KHO TipeHeOpeus. [lonsarue
MaTepHaTbHOW TOYKH — a0CTPAKTHOE, HO €r0 BBEJICHHE O0JIerdaeT pelieHrue MPaKTHISCKUX 3a1a4.
Hampumep, u3ywas aBwkeHue IiuaHeT mo opoObutam Bokpyr ConHIla, MOXXHO TNPHUHATH UX 3a
MaTepI/IaJ'II)HI)Ie TOYKH.

[Tpon3BoIBEHOE MAaKPOCKOMUYECKOE TENO WUIU CUCTEMY Tel MOXKHO MBICICHHO pa3OuTh Ha
Majble B3aUMOJCHCTBYIOIIME MEXKTYy COOOM YacTH, KaXKJaas M3 KOTOPBIX pacCMaTpUBaeTCs Kak
MaTepuagbHas Touyka. Torga W3yueHUE JMABMKCHUS TMPOU3BOJIBLHOM CHUCTEMBI Tell CBOAHUTCS K
I/ISY'-IGHI/II-O CHUCTEMbI MaTepl/laJIl)Hle TOYCK. B MCXAaHHUKE CHa4dajia I/I3y‘-IaIOT JOBUXXCHHUC 0,21H017I
MaTepUaIbHOM TOUKH, a 3aTEM MEePEXOAT K U3yUYESHHUIO JBUKCHUS CHCTEMBI MATEpUATIbHBIX TOYCK.

JIroboe IBMKEHUE TBEPIOTO Tella MOKHO MPEJICTAaBUTh KaK KOMOWHAITUIO ITOCTYITATeILHOTO H
BpamarenpHoro apwkeHuid. [locTtynarenbHoe ABUMKEHHME — 3TO JIBUXKEHHE, TPU KOTOPOM J00ast
mpsiMasi, JKECTKO CBs3aHHAs C JIBIDKYIIMMCS TEJIOM, OCTaeTCs TapalieIbHOW CBOEMY
MepBOHAYAIILHOMY TOJIOKCHUIO. BpanjateaibHoe JIBH:KeHHEe — STO JBIKEHHE, NP KOTOPOM BCE
TOYKH TeJla JIBMXKYTCA MO OKPYXKHOCTSIM, LIEHTPbl KOTOPBIX JIEKAT HA OJHOM M TOW K€ IPSIMO,
Ha3bIBAEMOU 0CHI0 BpallleHHSI.

JIBrkeHHE Tesl NMPOUCXOIUT B IPOCTPAHCTBE M BO BpeMeHH. [loaromy i onmcaHus
JIBUKSHHSI MaTePHAIbHON TOUKH HAJI0 3HATh, B KAKUX MECTaX MPOCTPAHCTBA 9Ta TOYKA HAXOWIACh U
B KaKMe MOMEHTBI BpEMEHH OHA MPOXO/IMIIA TO WA HHOE MTOJIOKCHHE.



[TonoxkeHrne MaTepHaTIbHON TOYKU OMpENeNsieTcsl M0 OTHOIIEHUIO K KaKOMY-IHOO Apyromy,
MIPOU3BOJILHO BBHIOPAHHOMY TeENy, Ha3bIBaEMOMY TeJOM oTc4yeTa. C HUM CBS3BIBACTCA CHCTeMa
0TCYeTa — COBOKYIHOCTb CHUCTEMbl KOOPJAMHAT M 4YacoB, CBSI3aHHBIX C TEJIOM oOTcyeTa. B
JICKapTOBOI CHCTEME KOOpIWHAT, MCIIOJIb3yeMOi Haubojee 4acTo, MOJOXKEHUE TOUYKH A B JaHHBIN
MOMEHT BpPEMEHHM II0 OTHOILUEHUIO K 3TOH CHCTEME XapaKTepU3yeTcs TpeMs KOOPAMHATAMM X,
VU ZWIA PaliyCOM-BEKTOPOM I, IPOBEJCHHBIM M3 Hayajga CUCTEMbl KOOPAMHAT B JAAHHYIO TOUKY
(puc. 1).

IIpu nBMKEHUU MaTEPUAIBHON TOYKH €€ KOOPAUHATBI C TEYCHUEM BPEMEHHU U3MEHSATCS. B
olmieM ciydae ee [JBIKEHUE OIpeAeNsieTcsl CKaJsIpHBIMH YypPaBHEHUSMU OSKBUBAJICHTHBIMU
BEKTOPHOMY ypaBHEHHIO I' = r(t).

VYpaBHeHus (1.1)Ha3bIBalOTCS KMHEMATH4YeCKUMH YPaBHEHUSIMH ABHKECHUS
MATepHaJIbHOI TOYKH.

Uuciio HE3aBUCUMBIX KOOPAMHAT, MOJHOCTBIO ONPEACISAIOIIMX IOJO0KEHWE TOYKH B
MIPOCTPAHCTBE, HA3bIBACTCS YMCJIOM cTenmeHell cBoOoAbl. Ecim marepuanbHas TO4YKa CBOOOIHO
JBUKETCS B MPOCTPAHCTBE, TO, KaK y>K€ ObLIO CKa3aHO, OHA O0JIaJJaeT TPeMs CTENEHSMU CBOOOIbI
(KOOpAMHATHI X, ) UZ); €CIM OHA JBUXKETCS [0 HEKOTOPOM MOBEPXHOCTH, TO — JABYMS CTEHEHIMU
cBO0O/IbI, €CTIM — BJI0JIb HEKOTOPOl IMHUU, TO — OAHON CTETIEHbIO CBOOO/IBI.

Uckmouasi t B ypaBHeHusix (1.1) u mnoayuyuM ypaBHEHHE TpPAE€KTOpPUU  JIBUYKEHUS
MarepuanbHOU TOUukU. TpaekTOpUsl NBUKEHUS MAaTEPUAIIBHOW TOUKH — JIMHUS, ONMChIBaeMas 3TOU
TOYKOH B mpocTpaHCTBe. B 3aBucuMOcTH OT (OPMBI TPACKTOPUU JBUKCHHUE MOXKET OBITH
MPSMOJIMHENHBIM WJIM KPUBOJIUHEHHBIM.

PaccmoTpuM nBMKEHHME MAaTepUaIbHOM TOYKH BJOJIb MPOU3BOJBHON TpaekTopuu (puc.2).
Otcyer BpeMEHUM HAuYHEM C MOMEHTA, KOrJia TOYKa HaxoJujach B MOJokKeHUHU A. J[imHa yvacTka
TPAeKTOPUU AB, TPOWIEHHOTO MaTepUaIbHOM TOUKOM C MOMEHTAa Hayajga OTCUeTa BpPEMEHH,
HA3bIBACTCS MJIMHOW MyTH As u siBisiercs ckansprou S(t).As = AdyHkimeil BpemeHnu: Bexmop r=r-
Ao, IPOBEAEHHBII M3 HAYAJIBHOIO MOJIOKEHUS JABUXKYILIEHCA TOYKH B IOJIO)KEHUE €€ B. JTaHHBIN
MOMEHT BpeMEHM (TpUpallleHUuEe paanyca-BEKTOpa TOYKH 3a pPAacCMaTPUBAEMBIH MPOMEXKYTOK
BPEMEHH ), Ha3bIBAETCs MepeMelleHueM.

[TogoOHO MOHATHIO TpPaBUTAIMOHHOM Macchl Tela B MexaHWke HproTOHa, TOHSATHE 3apsiia B
ANEKTPOAUHAMUKE SBJIAECTCS IEPBUYHBIM, OCHOBHBIM IIOHATHEM.

2. Dnekmpuueckuit 3apsA0 — 3TO0 (PU3NYECKas BEJHMYMHA, XapaKTepu3ylolas CBOWCTBO
YACTHI WM TeJ BCTYNATh B 3J1eKTPOMATHUTHbIE CHJIOBBIC B3AHMO/ICCTBHS.

DneKTpUYecKuid 3apsi 00bIIHO 0003HavYaeTcss OykBamu ( win Q.

COBOKYITHOCTh  BCEX M3BECTHBIX OKCIIEPUMEHTAJIBHBIX (AKTOB TMO3BOJSET  CAEaTh
CJIETYIOIIINE BBIBOJIBI:

. CymectByeT 1Ba  poJa  IEKTPUYECKUX  3apsAOB, YCJIOBHO  Ha3BaHHBIX
MOJIO)KUTETIbHBIMU U OTPULIATEIbHBIMHU.
. 3apsabpl MOTYT IepenaBaThCsl (HampuUMep, NpPU HEMOCPEJICTBEHHOM KOHTAaKTe) OT

OJIHOTO Tela K JApyromy. B oTimMuume OT Macchl Tena JJIEKTPUUYECKUM 3apsi] HE SBISETCA
HEOTHEMJIEMOW XapaKTEPUCTUKON AaHHOro Tena. OHO M TO K€ TEIO B Pa3HBIX YCIOBUSAX MOMKET
WMETh Pa3HbIN 3aps/l.

. OnHoMMEHHBIE 3apsibl OTTAJKUBAIOTCS, Pa3HOMMEHHbIE — MPUTATUBAIOTCA. B 3TOM
TAKXE HpOSIBJ'ISIeTCSI HpI/IHHI/IHI/IaIIBHoe OTJINYHC 3JICKTpOMaFHPITHLIX CUJII OT FpaBI/ITaHI/IOHHI)IX.
['paBUTanIMOHHBIE CUJIBI BCETA SABIISIOTCS CHIIAMH HPUTSHKEHHUS.

O}IHI/IM nu3 (byH}IaMeHTaJ'II)HI)IX 3aKOHOB HpI/IpO)II)I SABIIACTCA 3KCHepI/IMeHTaJ'H)HO
YCTaHOBJICHHBIU 3AKOH COXPAHEHUA )JIEKMPUUECKO20 3aPA0a.

B wu30smpoBaHHOll cucreme ajgredpamuyeckasi CymMMma 3apsiioB BCeX TeJd OCTaeTcs
NOCTOSIHHOM:

Qi+ g2+ (3 + ... +Qn = CONSt.

3akoH COXpPAaHCHUA JJICKTPHUYCCKOI'0 3apsaa YTBCPXKIAACT, YTO B 3aMKHYTOﬁ CHUCTEME TCJI HC
MOTYT Ha6HIOI[aTI)C$I IMPOLCCChI POXKACHUA UKW UCYEC3HOBCHUA 3apsAa0B TOJIBKO OJJHOT'O 3HaKa.



Ha ocHOBaHMY MHOTOYHMCIIEHHBIX OMBITOB KyJIOH YyCTaHOBUII CIEAYIOUIMNA 3aKOH:

Cuibl B3aMMOJEHCTBHS  HEMOJABHMKHBIX  3apsi/ioB  NPSIMO  NPONOPLHHOHAJIBLHBI
NPOU3BeIeHUI0 MOYyJIeil 3apsi/I0B U 00PATHO NPONOPLUHOHAIBLHBI KBA/IPATy PACCTOSTHUS MEKIY
HUMMU:

|f3'1| ’ |f3'g|
—

rE

Cunpl B3aUMOAEWCTBUS TNOJUMHSIOTCS TpeTbeMy 3akoHy HploToHa: Onu
SBJIAIOTCS. CHJIAaMU OTTAJIKMBAHUS MPU OJUHAKOBBIX 3HAKAX 3apsiioB U CUJIAMH MPUTSDKEHUS TPU
pa3sbix 3Hakax (puc. 1.1.3). BlaumopeiicTBuE HEMOABUKHBIX 3JICKTPUUECKHUX 3apsiOB HA3BIBAIOT
INeKmpocmamuyeckum WIA KyloHO6cKum B3auMojeiictBueM. Pazgen aieKkTpoInHaAMUKH,
U3YyYarolui KyJIOHOBCKOE B3aUMOJICHCTBUE, HA3bIBAIOT 371€KMPOCHANUKOIL.

3akon KynoHa cnpaBenjivB Al TOYEUHBIX 3apshkeHHBIX Tel. [Ipaktuyecku 3akoH Kynona
XOPOLIO BBINOJHAETCS, €CIIU pa3Mephl 3apSKEHHBIX T€J MHOI'O MEHBIIIE PACCTOSTHUS MEKTy HUMHU.

Koaddunuent nponopuuonansHoctd K B 3akoHe KyioHa 3aBUCHT OT BbIOOpAa CHCTEMBI
equnull. B Mexaynapoanoit cucreme CU 3a egunuity 3apsiaa npusart KyjaoH (Ko).

Kynon — 310 3apsi, npoxoIsaimuii 3a 1 ¢ yepes3 monepeyHoe ce4eHne MPOBOJHUKA IPU CUIIe
toka 1 A. Eqununa cunel Toka (aviep) B CU sBasieTcst HapaLy ¢ €AMHMIIAMU JJIUHBI, BDEMEHHU U
MAacChl OCHOBHOM eIHHMIIEe U3MepeHMSs].

Koadunmenr Kk B cucreme CH 00bIYHO 3amuCHIBAIOT B BUJIC:

" 1
4TI:ED
_13 an
2 = 8,.85-10 —
H-m
T'ne — 2JIeKMPUYUECKAs NOCMOAHHAA.

B cucreme CU snemenTapHbIi 3aps € paBeH:

e=1,602177-10" Kn = 1,6-10*° Ku.
OnelT MOKa3bIBAa€T, YTO CHJIBl KYJIOHOBCKOIO  B3aUMOJEHCTBUS  MOAUYUHAIOTCS [IDUHIINILY
CYIIEPIIO3UIIHH.
Ecan 3apsiskeHHOe Tel0 B3aMMOACHCTBYET OJHOBPEMEHHO € HECKOJBKHMH 3apsiZKeHHbIMH
TeJIJaMH, TO pPe3y/IbTHPYIOLIAs CUJIA, AeliCTBYIOIIAsl HA IaHHOe TeJl0, PABHA BEKTOPHOH cymMMe
CHJI, ICHCTBYIOIIMX HA 3TO TEJIO CO CTOPOHBI BCEX APYTHX 3aPS’KEHHBIX TeJl.

3. IlepBbie npsMbIE SKCIIEPUMEHTHI 110 UCCIIETOBAaHUIO BHYTPEHHEN CTPYKTYpPbl aTOMOB ObLIH
BBINOJIHEHBI J. Pesepdopiom u ero coTpynHukamu . Mapcnenom u X. [eiirepom B 1909-1911
rogax. Pesepdopn npemiokun NpUMEHUTh 30HAMPOBAHHE aTOMa C MOMOIIbIO 0-HAaCcTHII, KOTOpbIE
BO3HUKAIOT IIPH PaJIMOAKTUBHOM pacnajie pagusi U HEKOTOPBIX IPYIMX 3JEMEHTOB. Macca a-4acTull
npuomm3uTenbHo B 7300 pa3 Oosbllle Macchl DJIEKTPOHA, a TMOJOKUTEIBHBIN 3apsij paBeH
YyIIBOGHHOMY 3JIEMEHTapHOMY 3apsiy. B cBoux ombiTax Pesepdopn ucnoib3oBasl o-4acTHIBI C
KMHETHYECKOH JHeprueil okono 5 MaB (CKOpoCTh TakuX YacTHI] OYeHb Benuka — mopsaka 107 m/c,
HO BCE )K€ 3HAYMTEIbHO MEHBIIE CKOPOCTU CBETA). 0-YACTHUIbl — 3TO MOJHOCTHIO MOHU3UPOBAHHbIE
atoMbl Tenuss. OHu ObTM  OTKpBITHL  Pesepdopmom B 1899 romy mnpu u3ydeHHUU siBIICHNS
PaMOAKTUBHOCTH. ODTUMU 4acTuuamu Pesepdopn GoMOapaupoBanm aTOMBI TSKENBIX 3JIE€MEHTOB
(30510TO, CEPedpO, MeNb U ZIp.). DIEKTPOHBI, BXOASAIINE B COCTAB aTOMOB, BCJIEICTBUE MaJIOH MacChI
HE MOTYT 3aMETHO U3MEHMTH TPAEKTOPUIO 0-4acTHUllbl. PaccesHue, To ecTh U3MEHEHNE HAIlPABJICHUS
JBUKEHMS 0-4aCTHIl, MOXKET BBI3BaTh TOJBKO TsDKENas IMOJIOKUTEIbHO 3apsDKeHHas 4acTh aToMa.
Cxewma ombiTa Pezepdopaa npencrasiena Ha puc. 2.
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Pucynok 2. Cxema onbita Pezepdopma no paccesHuio 0-4acTull.
K — CBUHIIOBBII KOHTEHHED € PAIMOAKTUBHBIM BEILIECTBOM, D —
9KpaH, MOKPBITHIA CEPHUCTHIM LIMHKOM, @ — 3050Tast Goabra, M —
MHUKPOCKOII

OT panuMoaKTHBHOTO HCTOYHMKA, 3aKJIIOUYEHHOIO B CBHUHIOBBI KOHTEWHEp, O-YaCTHULIBI
HANpaBSUTUCh HAa TOHKYIO MeTauIM4decKyio (onbry. PaccessHHbIE 4acTHIBI MONaJaid Ha SKpaH,
HOKPBITHIM CJIOEM KPHUCTAUIOB Cylb(uia IUHKA, CHOCOOHBIX CBETUTbCA MHOJ yAapaMH OBICTPBIX
3apsoKeHHbIX yacThll. CHMHTWUIALMU (BCIBIIIKK) Ha 3KpaHE HAOMIOJANIMCh IJIa30M C IOMOIIBIO
MUKpockona. HaGmoeHus paccesHHbIX 0-yacTULl B onbiTe Pesepdopna MOXKHO ObLIO IPOBOIUTH
[0/l Pa3JIMYHBIMU YIJIAMU (@ K IEpPBOHAYAJIbHOMY HAaNpaBICHHUIO IMydka. bbuio oOHapy»kKeHo, 4uTo
OOJIBIIMHCTBO 0-4acTUL[ NMPOXOJUT 4Yepe3 TOHKHM CJIOM MeTayia, MPAaKTHUYECKHM HE HCIBIThIBAs
orkioHeHus. OnHako HEOOJbIIAS YaCTh YaCTHI[ OTKJIOHSETCS Ha 3HAYUTEIbHBIC YTJIBL,
npesbimatomue 30°. OveHb penkue o-4acTUlbl (MPUOIM3UTENBHO OJlHA HA JECAThb ThICSY)
WCIIBITBIBAIM OTKJIOHEHUE Ha YTJIbl, Osn3kue K 180°.

OTOT pe3ynbTaT OblII COBEPLUIEHHO HEOKUAAHHBIM aaxe i Pesepdopna. Ero npeacrasienus
Haxoqwibcm B PE3KOM NPOTUBOPEYMH C MOJENbi0 aToMa TOMCOHA, COIJIaCHO KOTOpOM
MIOJIOKUTETIbHBIN 3apsa paclpelelieH Mo BceMy oObeMy artoma. Ilpu TakoMm pacmpeeneHUH
MOJIOXKUTEIIBHBIN 3apsii HE MOKET CO3/1aTh CHJIbBHOE 3JIEKTPUUYECKOE I0JIe, CIOCOOHOE OTOPOCHUTD O-
YacTULBI Ha3al. OJIEKTPUYECKOE I0JI€ OJHOPOAHOIO 3apspKEHHOrO IIapa MAaKCHUMalbHO Ha €ro
MTOBEPXHOCTU U YOBIBAaeT /10 HYJISI IO Mepe NMpuOIMKeHus K 1eHTpy mapa. Eciu Ob1 paauyc mapa, B
KOTOPOM COCPEIOTOYEH BECH IOJIOKUTENBHBIN 3apsjl aTOMa, YMEHBIIWICA B N pa3, TO MaKCUMaJbHas
CHJa OTTAlIKMBAHHA, JEHCTBYIOIAs Ha 0-9acTHIly, Mo3akony Kyrmona Bospocda OBl B N? pas.
CrenoBarenbHO, IPU TOCTATOYHO OOJIBIIOM 3HAYEHUH N O-4aCTUIBI MOTJIM OBl UCHIBITATh paccesiHue
Ha Oospiive yribl BIJoTh 10 180°. Otu coobpaxkenus npusenu Pesepdopaa k BbIBOIY, UTO aTOM
MIOYTH IYCTOH, U BECh €r0 MOJOXKHUTEIbHBIHN 3aps]] COCPEAOTOUYEH B MaJIOM 00beMe. DTy YacTh aToMa
Pesepdopn HazBan amomnwvim adpom. Tak BOZHUKIA A0epHas modeny aToMa. Puc. 3 uimoctpupyer
paccesiHue 0-9acTHIlRI B aToMe TomcoHa u B atoMe Pesepdopra.
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Paccesinue a-gactuiipl B arome ToMcoHna (a) u B atome Pesepdopaa (b)

Takum oOpa3om, onbITel Pesepdopna u ero COTpyAHUKOB MPUBEIN K BBIBOAY, YTO B LIEHTPE
aToMa HaXxOJUTCs IIOTHOE IOJIOKUTENIBHO 3apsHKEHHOE 1o, AUaMeTp KOTOporo He npessiiaer 10™
1410 M. Dro smpo 3amumaer Tombko 1071% wacTe monmHOro 06BEMa aTOMa, HO COJEPHKUT BeCh
MOJIOKUTENBHBIN 3apsaa u He MeHee 99,95 % ero maccel. BemecTBy, cOCTaBisOIIEMY AIpO aTOMa,
CIIeZI0BANIO MPUITHCATh KOJNOCCATbHYIO IIOTHOCTH Hopsaka p =~ 10'° r/em®. 3apsan sapa nomken ObITh
paBeH CyMMapHOMY 3apsJy BCEX 3JEKTPOHOB, BXOJIIMX B COCTaB aroma. BmociencTtBum ynanoch
YCTQHOBUTH, YTO €CIIM 3aps]l JIEKTPOHA MPHHATH 32 €IUHUILY, TO 3apsl s1pa B TOYHOCTH PaBEH
HOMEpY JIaHHOTO 3JIeMeHTa B Tabnuie MeHnjeneesa.

PanukanbHbie BEIBOABI O CTPOCHUU aToMa, CIIE0BaBIINe U3 onbITOB Pesepdopaa, 3acTaBisim
MHOTMX YYEHBIX COMHEBaThbci B UX clpaBeyiBocTd. He Obul mckimtoueHueM u cam Pesepdopr,
OIyOJIMKOBABIINI pe3yNbTaThl CBOMX HccienoBaHui Toiabko B 1911r. yepe3 nBa roma mocie
BBINOJIHEHUS NEPBBIX 3KCIEepUMEHTOB. Onupasch Ha KIACCUYECKUE IPEJCTABICHUS O IBHIKEHUU
MUKpovacTull, Pezepdopn npennoxun niranemapuyio mooeny amoma. COriacHO 3TOH MOJENH, B
LIEHTPE aToMa pacroyiaraeTcsi NOJ0XKHUTEIbHO 3apsDKEHHOE PO, B KOTOPOM COCPEIOTOYEHA MOYTH
BCcAd Macca aTroMa. ATOM B LieJIOM HeuTpasneH. Bokpyr sapa, moloOHO miaHeTam, Moj JIeHCTBUEM
KYJIOHOBCKHMX CHMJI CO CTOPOHBI siipa BpAILAIOTCs 3IEKTpOoHbI (puc. 4). HaxoauTbcs B COCTOSHUM
MIOKOSI DJIEKTPOHBI HE MOTYT, TaK KaK OHH yIaJik Obl Ha SIpO.

Pucynox 4.

[Inanerapnas MOJENb aToma
Peszepdopna. IlokasaHbl KpyroBble OpOMTEHI
YETBIPEX JIEKTPOHOB

[InanerapHast Moenb aToMa, NpeiokeHHas PesepdopoM, HECOMHEHHO SIBUJIACh KPYITHBIM
11arom BIEpe] B pa3BUTHH 3HAHUN O CTPOEHUU aTOMa.

Kpumepuu u wikana oyenku 3a ycmHblii omeem Ha 3aueme

1.. OueHKa «3aumeno» CTaBUTCS CTYACHTY 3a IMPaBUJIbHBIM OTBET Ha Bonpoc. OTBET CTyAEHTa
Ha BOINpPOC JOJDKEH COJepkKaTh YeTKHe (POPMYJIMPOBKH BCEX OIpPEeNICHUH, HENOCPEICTBEHHO
KacalolllMXcsl yKa3aHHOTO BOMpOca, MOATBEpPKAaThCs (AaKTUYECKUMHU MpuMepamu. Takodl OTBET
JOJDKEH TPOJEMOHCTPHPOBATh 3HAHME CTYJEHTOM MaTepuana JieKuuii u 0a3oBoro y4eOHHKA.
JlormyckaeTcsi HETIOIHbIN OTBET MO OTHOMY U3 JIOTIOJTHUTEIbHBIX BOIIPOCOB.

4.0ueHKa «He3aumeHo» CTAaBUTCA CTYAEHTY 3a HENpaBWIbHBIA OTBET Ha BOINPOC
npenojaBaTens win Ouiera 1ubo ero orcyrcTBue. OTBET CTyJIeHTa Ha BOIPOC, B 3TOM clyuae,



COJIEPKUT HEMpaBUIIbHBIE (HOPMYIHPOBKU OCHOBHBIX ONpEAENICHUH), MPSIMO OTHOCSIIIUXCS K BOIIPOCY,
WIM CTYJIEHT BOOOIIE HE MOXET WX JaTh, KaK M MOATBEPAUTH CBOH OTBET (PaKTUUECCKHUMHU
npuMepamMu. Takoil OTBET NIEMOHCTPUPYET HE3HaHHE CTYJEHTOM MaTepuana JeKIuil, 6a30Boro
yueOHHMKa W JIOTOJHUTENbHOUW nuTepaTypbl. OLIEHKa «He3aumeno» CTAaBUTCS TaKXKe CTYJEHTY,
CIMCABIIEMY OTBEThl Ha BOIPOCHl M YHUTAIOLIEMY 3TH OTBETHl HK3aMEHATOpPy, HE OTPBIBAsCh OT
TEKCTa, B Clyyae, €CIM OH HE MOXKET OOBSCHUTh WM YTOYHHThH, NMPOYUTAHHBIA TaKMM 00pa3zoMm
Marepuan.

8.3. Kpurepumn oueHuBanusi ypoBHsi C)OpPMHPOBAHHOCTH KOMIIETEHIH

Onenka pe3yiapTaTOB OOy4YeHHs] IO AMCHUIUIMHE B QopMe YPOBHS CPOPMHUPOBAHHOCTU
KOMIIOHEHTOB 3HaTh, YMETbh, BJIAJI€Th 3asBJICHHBIX JUCIUIUIMHAPHBIX KOMIIETEHIIUA MPOBOAUTCS IO
4-x OaJUIbHOM IIKaJie OLIEHWBAHUS MTyTeM BEIOOPOYHOIO KOHTPOJISI BO BpeMsl 9K3aMeHa.

[Ipn oneHke ypoBHS CHOPMUPOBAHHOCTH AWCIHHUILTMHAPHBIX KOMIETCHIIMA B paMKax
BBHIOOPOYHOI'O KOHTPOJISL MPH HK3aMEHE CUYUTAETCsS, YTO TMOJy4YeHHas OIeHKa 3a KOMIIOHEHT
MpoBepsieMOil B OWJIeTe JUCIUIUIMHAPHOW KOMIIETCHIIMM O000IaeTcss Ha COOTBETCTBYIOIIHIA
KOMITOHEHT BCEX UCHUIUIMHAPHBIX KOMIIETEHUIUH, (JOPMUPYEMBIX B paMKaX JAHHON JAUCHUTUIHHBI.

[IIxana oneHUBaHUSA YK3aMEHA

Pesynbrar YpoBeHb OCBOCHUS Kpurepun onienuBanus
KOMIIETEHIINI
«3a4TEHO» MOPOTOBbIN OTtBer oOyuaromierocsi Ha BOIPOC MOXKET OBITh HE
YPOBEHb MOJIHBIM, COJIEPKAaTh HEYETKUE (OPMYITUPOBKU
onpeneneHuil. OH HU B KOEM Ciyyae HE JOJIKEH
3a4UThIBAThCS JOCJIOBHO. Taxkoit OTBET
JEMOHCTPUPYET 3HAHUE OOYYaIOIIUMCS TOJBKO
Marepuaia JICKITHIA. OrnecHka «3aumeHo»

BBICTABJISICTCA  TOJIBKO IIPpU  IIPABUJIBHBIX, HO
HCIIOJHBIX, YaCTUYHBIX OTBCTAX Ha BCEC OCHOBHBIC
BOIIPOCHI. I[OHYCKaCTCH HeraBI/IHBHHﬁ OTBECT IIO
OJHOMY M3 JOITOJHUTCIBbHBIX BOIIPOCOB.

«HE3aYTEHO» MUHUMAaJIbHBIN OtBer oOyuaromerocss Ha BOIPOC COAEPKUT
YPOBEHb HE HENpaBWJIbHbIE Ha3BaHUsA (PU3MUECKUX BEIUYMH U
JOCTUTHYT TEpPMHHOJOTMH. Takol OTBET JEMOHCTPUPYET
He3HaHue oO0yyarouMMmcs MaTepuana JIeKUuH,
6a30Boro yueOHUKa " JIOTIOJTHUTEIIbHOU
JUTEPATYPHI.
Onenka «He3aumeno» CTaBUTCS TaKxe

00y4aroIeMycsi, CIIUCABIIEMY OTBETHI HAa BOIPOCHI
U YHUTAOIIEMy O3TH OTBEThl HK3aMEHaTopy, He
OTPBIBAsICh OT TEKCTA, B CIIy4ae €CiI OH HE MOXET
OOBSCHUTh WIM YTOYHUTH, MPOYUTAHHBIA TaKUM
00pa3oM Marepua.

8.4 Meronnueckne MaTepuajbl, ONpeAesiiOINIde NPOUEAYPHI OLEHUBAHMS 3HAHMIA,
YMEHHUIi, HABBIKOB H ONbITA JIEATEJbHOCTH, XaPAaKTEPHU3YIOIIUX ITanbl (OPMHUPOBAHUA
KOMITeTEeHI Ui

OueHka 3HaHUI, YMEHUN, HaBBIKOB, XapaKTepU3ylolias Tanbl pOpMUPOBAaHUS KOMIIETEHIUI
0 JUCLUUIUIMHE «(U3HKa» IPOBOAUTCS B (popMe TeKyIIeH U MPOMEXYTOUYHON aTTeCTalllu.

KoHTponb Tekymiel ycreBaeMOCTH OOydYaroIIMXCs — TEKyIas aTTeCTalusi — MPOBOJUTCS B
XOZIe CEMEeCTpa C LEJIbI0 ONpeeNeHHs] YPOBHS YCBOEHUS CTYJIEHTOB 3HAHMIA; (YOPMUPOBAHUS y HUX



YMEHHA M HAaBBIKOB; CBOEBPEMEHHOI'O BBISBICHUS MPENOJABATEIEM HEIOCTAaTKOB B IOATOTOBKE
o0yyaromuxcs W TPUHATHS HEOOXOAWMBIX MEp IO €€ KOPPEKTHPOBKE; COBEPIICHCTBOBAHUIO
METOJIMKH O0y4YeHUS; OpraHu3ali yuyeOHON paOOoThl M OKa3aHUsS OOYYArOIMIMMCS WHIWBUIYaTbHOM
IIOMOLIH.

K KOHTpOIIO TeKylield yCIeBaeMOCTH OTHOCSTCS IMPOBEPKAa 3HAHUM, YMEHUH U HAaBBIKOB
00yJarouxcs:

e Ha 3aHATHIX (OMpOC, coOeceIoBaHNE);
® 110 pe3yJbTaTaM IIPOBEPKU KaUeCTBA KOHCIIEKTOB JICKIUH U UHBIX MAaTE€PUAJIOB;
® 110 pe3yJbpTaTaM OT4YETa CTYJIEHTOB B XOJI€ MHAUBUIYAIbHOW KOHCYJbTAIIMHU MPENogaBaTes,

IIPOBOAMMOM B 4acChl CAMOIIOATOTOBKH, TI0 UMEIOLIUMCS 33/10JKEHHOCTSIM.

KouTponb 3a BBINOJHEHHEM CTYJEHTOB KaXKIOro BUAa pabOT MOXKET OCYIIECTBISATHCS
[IO3TAIIHO W CIYKUT OCHOBAaHMEM JJIs [PEABAPUTEIbHOM arTecTaluud 10  JUCLMILIMHE.
[IpomexxyTounass arrectayuusi MO JUCUUIUIMHE HPOBOJUTCA C LEJIbIO BBISBICHUS COOTBETCTBUSA
YPOBHSI TEOPETUYECKUX 3HAHHM, MPAKTHUYECKUX YMEHHH M HABBIKOB IO JAUCHUILIMHE TPEOOBAHUIM
®I'OC mo HampaBlIeHUIO MOATOTOBKH B (GopMe 3K3aMeHa. 3aueT MPOBOJUTCS IOCIE 3aBEpIICHUS
W3YYCHHs JUCIUIUIMHBI B 0OBbeMe paboueit y4deOHOU mporpammbl. dopma MPOBEACHUS 3adueTa
ompexensiercs kadeapod (ycTHbIW — mo Ouseram, nubo myTeM cobeceqoBaHMs IO BOMPOCAM;
IMCbMEHHasi paboTa, TecTupoBaHue U Ap.). OneHka Mo pe3yjpTaTaM 3ayeTa — «3auTE€HO» M «HE
3a4TEHOY.

Bce Buapl Tekymiero KOHTPOJS OCYIIECTBIISIIOTCS J1a0OPAaTOPHBIX W MPAKTHYECKHX
3ansTusx. Kaxmas ¢opma KOHTpOIISA MO AUCHUIUIMHE BKJIIOYAET B ce0s TEOPETUUYECKHE BOMPOCHI,
MO3BOJISIONINE OICHUTh YPOBEHb OCBOCHHUS OOYYAIOIIMMHCS 3HAHWWA M TPAKTUYECKUE 3aJaHHS,
BBISBJISIIOIINE CTENEeHb CQOPMUPOBAHHOCTH YMEHUH U HaBbIKOB. llpomeaypa oleHuBaHUS
KOMIIETEHIIMH, 00y4aroIyXcsi OCHOBaHa Ha CJIEIYIOIIMX CTaHIapTax:

1. IleppuoaruHOCTH MPOBEICHUS OLICHKH (HA KaX/JI0M 3aHSATHUH).

2.MHOTrOCTYIIEHYaTOCTh: OIEHKa (KaK MpernojaBaTeieM, TaK M OOyJYaroIIMMUCS TPYMIbI) U
CaMOOIleHKa OOyd4arolerocsi, OOCYXKICHHE pe3yJlbTaTOB M KOMILIEKCa Mep IO YCTPaHEHHIO
HEJ0CTaTKOB.

3.ENMHCTBO HCHONB3yeMOM TEXHOJOTMH Ul BCeX OOYyYarolIUXCs, BBINOJIHEHHE YCIOBHIl
COIMOCTaBUMOCTH PE3YJIbTaTOB OLICHUBAHMS.

4. ColmosieHre TOCIEe0BaTeIbHOCTH MPOBEACHUS OLICHKH: MPEAyCMOTPEHO, YTO pa3BUTHE
KOMITIETEHIIMIM UAET MO BO3PACTAaHUIO MX YPOBHEH CIOKHOCTH, a OLIEHOYHBIE CPEJCTBA Ha Ka)KJIOM
9Tare y4uThIBAIOT 3TO BO3PACTAHUE.

Kpatkasg xapakrepucThka HpoOLEAypbl pealu3aldy TEKYLIEro KOHTPOJS U MPOMEXKYTOUHOM
aTTeCTAallMU IO AUCLUILIMHE JUIs OLIEHKU KOMIIETeHIIMH 00yJaromuxcs NpeAcTaBiIeHa B Ta0JIuIE:

Ne HaumenoBanue IIpencrasiaenue
Kpartkas xapakrepucTuka npoueaypbl
n/n OLICHOYHOI' 0 N OLICHOYHOI'0
OLIEHUBAHUS KOMIIETeHIH
Cpe/cTBa cpenctBa B poHae
1 YerHbIH onpoc, YCTHBI ONpOC 10 OCHOBHBIM TEpMHHAM | Bompocsl o
coleceioBaHNE MOXKET  MPOBOJUTHCS B  Hadaje/KOHIE | TeMaM/paszzesiaM
JMEKIMOHHOTO WUJIH JIA0OPATOPHOTO 3aHATHS B | JUCHIUTLIMHBI
tedeHre 15-20 wMuH. VYCTHBIM ompoc H
cobecel0BaHUE MTPOBOUTCS B TEUEHHE BCETO
71a00PaTOPHOrO 3aHATHUS IO TEME pPabOTHI.
2 3auer [IpoBoauTcst B 3amaHHBIA Cpok, cornacHo | [Ipumep Omiera
rpaguky  ydeOHOro  mporiecca. [Tpu
BBICTABJICHUU OIICHOK YYUTBHIBAETCS YPOBEHb
MPUOOPETEHHBIX KOMITETCHITHI
o0yuJaroierocs.
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